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CHEMISTRY
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AHHOTAIIMS

Mertonom auddepeHInanbHO-UMITYJILCHOH MOJsiporpaduy ONpeesieHO COAEPIKaHNE HEKOTOPBIX TSDKEIIBIX
METAJJIOB B BOJIOCAaX COTPYAHUKOB OAHOTO U3 XUMHUYCCKUX UHCTUTYTOB F.T6I/IJ'II/ICI/I. YCTaHOBJ'IeHO, YTO IIOYTH BO
Bcex obOpasiax copep’kaHue MeIu HUXKe HOPMBI, YCTaHOBIEHHOH BceMupHoO#l opranusanueil 31paBoOXpaHeHHUS.
Coz[epxcaHI/Ie CBHHIIa BO BCEX 06pa3uax HC IPEBBIMIACT NPCACIbHO JONIYCTUMYI0 KOHICHTPALIHIO. Ka,I[MI/Iﬁ JINIIb
B OJTHOM 06pa3ue MPEBbIIIACT NPEACIbHO AJOIMIYCTUMYH KOHICHTPAIIUIO. Coz[epxcaHI/Ie IIMHKA IIOYTH BO BCEX 00-
pa3nax BbIIIC HOPMBI.

Abstract

The content of some heavy metals in the hair of employees of one of the chemical institutes in Thilisi was
determined by the method of differential-pulse polarography. It has been established that in almost all samples the
copper content is below the norm established by the World Health Organization. The lead content in all samples
does not exceed the maximum allowable concentration. Cadmium in only one sample exceeds the maximum al-

lowable concentration. The zinc content in almost all samples is above the norm.
KiiroueBble ¢JIOBa: TsDKEJbIE METAJUIbI, BOJIOCHI, 3J0pOBhe, AuddepeHinanibHas UMITyIbCHAs MOJIIporpa-

(us, MpeaesbHO JOMYCTUMAast KOHIIEHTPAITHSL.

Keywords: heavy metals, hair, health, differential pulse polarography, maximum allowable concentration.

B nocnegHME TOABI BCe OONBINNI HHTEPEC IS BHI-
SBIICHHUS COCTOSHHSA OOMEHA DJIEMCHTOB B OpPTaHU3ME
YEeIIOBeKa M BIMSHUS TSDKEIBIX METAIUIOB IMPEICTaB-
JSET WCCIEOBAaHUE BOJOC 4YeJoBeKa. BOIOCH sBIs-
10TCsl Hambosee JOCTYMHBIM CyOCTpaTOM Ui TaKOTO
poJa ucciae10BaHuH, a B3ATHE P00 ABISAETCSA MPOCTHIM
u 6e300J1e3HeHHBIM. TsDKeIIbIe METaIIbI, IT0IAJal0I1e
B BOJIOCHI B TIPOIIECCE MX POCTa, HE YAAISIOTCS U3 HUX
B JaJIbHEHIIIEM, TAK KaK OHM 00JIaJal0T CIIOCOOHOCTHIO
HaKaIUTMBaThCS B Oopranusme deinoBeka. ComepikaHue
TSDKEIBIX METAJUIOB B BOJIOCAX W JAPYTHX OHOJIOTHYE-
CKUX cpe/iaX B MEPBYIO OYepe/b 3aBUCHT OT (haKTHUe-
CKOT'O COJICPYKaHUS MX B PAIlHOHE MTUTAHUS, & TAKXKE OT
JUTMTEIIFHOT'O KOHTaKTa C 3THMH 3JI€MEHTAMH, HaIlpH-
Mep, Ha XHMHUYeCKOM pon3BojicTBe. CocTaB BOJIOC J0-
CTaTOYHO TIOJTHO OTPAXKACT COACPIKAHHE TKEIBIX Me-
TaJUIOB B Opranu3mMe 4yesioseka [1-3].

[TuraTeabHBIM HCTOYHMKOM PACTYIIUX BOJOC SIB-
JsIeTCsl KPOBb, KOTOpasi COJEPIKUT CJIE/BI BCETO, YTO
ToTalaeT B OpraHM3M 4YeJoBeKa. BemecTBa, enu-
HOXIbl BKJIIOYMBIINCH B OOMEHHBII Iporecc, He BCTY-
HalT B OOPaTHYIO CBSI3b C OPraHU3MOM, OTKJIAJbIBa-
IOTCSI B HEM, OCTABIISS «apXUBY» JJIS PETPOCTIEKTHBHOTO
aHaJM3a KU3HEeIeATSIFHOCTH OpraHN3Ma B HHTEpecy-
0L FICCIIeI0BATEIS TPOMEXKYTOK BpeMeHH. VIMeHHO
MMO3TOMY XHUMHYECKHHA aHAIN3 BOJOC B IIOCIIEIHUE
TOJIBI MOJYYHIT IUPOKOE pactpocTpanenue [4-7].

B opranusme yenoBeka cofepikaTcsl IPaKTUYECKU
BCe 3JeMEHTHI u3 Tabuuipl Menneneesa. Hekoropsie
U3 HHUX TIPEACTAaBIEHBl B OrPOMHBIX KOJIMYECTBAX,
HaIpuMep, yriaepoj], Bomopoxd. MeTamnbl Takxke WUr-
ParoT B XKU3HEJACITEIbHOCTH YEJI0BEKA Ba)KHYIO POJIb,
MIPUMEPOM TaKUX METAIIIOB SBIISIOTCS MENb, IUHK, XKe-
7€30 U T.A.
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HexoTopble TsDKeNble METaIbl ONPEACIAIOTCS B
OpTaHHU3ME B CIIEOBBIX KOJIMYECTBAX U HE YIaCTBYIOT
B 00MEHHBIX npoueccax. [Ipu mpeBbilieHUH omnpese-
JICHHOM KOHLIEHTpAalUU pAla MUKPOIIEMEHTOB MOXET
pa3BUTHCA OTPaBJIECHUE, KOTOPOE CIIOCOOHO MPUBECTH K
TSDKEJICHIINM OCTIOXKHEHUSAM U JJaXKe K JIeTaIbHOMY HC-
xofy. Yale Bcero HaKOIJICHHE TSXKEIBIX METaJlIOB
HaOoaeTcss B OpraHu3Me JIIoJIel, HeIoCPEICTBEHHO
paboTarOMMX ¢ HICTOYHUKAMH 3THX 3JIEMEHTOB.

[osToMy mpeacTaBIsi 0coOBI HHTEPEC IIPOBEIE-
HHE MOHHUTOPHHIA COJEPKaHUS HEKOTOPBIX TSDKEIBIX
METaJUIOB, B YAaCTHOCTH, MEIH, CBUHIA, KaaAMHUSI U
IIMHKA, B BOJIOCAX COTPYAHHKOB OJHOTO X XHMHYeE-
CKUX MHCTUTYTOB I. TOMnncH.

Namepenus npooawm Ha nosisiporpade I[1Y-1 B
pexxnMe nuddepeHITnaIbHO-UMITYILCHON MOJISpOTpa-
(UM ¢ PTYTHBIM KaleJIbHBIM 3JIEKTPOAOM 10 TPEXIJIEK-
TPOJHOI CXeMe B TEPMOCTaTUPOBAHHOM sTUEHKe.

Anamuz meau (II), ceunna (II), xaamus (II) u
uueka (1) mpoBoamiM o paHHee HaMu pa3padOTaHHOMN
meroauke [8]. ComepxkaHne MUKPOIJIEMEHTOB B BOJIO-
cax 4eJioBeKa ONpe/IesIsuId 110 CYXOMY OCTaTKy B Iepe-
cyere Ha 1r BoJjoC.

Bcero mamu OpuT IpoBezieH aHaMU3 35 00pa3IoB
Bouioc. B tabmmmie 1 npuBeneHs! pe3yabpTaTH 110 COnep-
KAHUIO TIEPEYNCICHHBIX BBINIE MHKPO3JIEMEHTOB B
mpo6ax BOJIOC YEIIOBEKA.

Tabmuua 1.

Pesynbratel onpenenenust conepxanus Cu(ll), Pb(1T), Cd(II), Zn(II)
B BOJIOCAX COTPYJIHHMKOB MHCTUTYTA I. TOMIICH.

obpazer Copep:aie MeTAUIOE, MED/T

z Cu Ph Cd 7n

1 3.50 0.35 0.29 34303
2 7.06 0.68 0.56 43791
3 2.73 0.33 0.23 350 08
4 4.18 0.00 0.00 31970
5 1.53 0.12 0.00 153 84
] 523 0.00 0.00 303.53
7 4.95 0.00 0.00 33040
3 13.53 0.00 0.00 303.73
9 5.28 0.00 0.00 377.86
10 3.39 0.00 0.00 35438
11 3.30 0.00 0.00 34050
12 6.39 0.00 0.00 278.52
13 2.76 0.00 0.00 2531.33
14 438 0.00 0.00 454 83
15 6.09 0.37 0.38 35341
16 7.25 0.29 0.00 375.11
17 447 0.00 0.00 386.03
13 4.61 0.00 0.00 441.16
19 5.60 0.52 0.30 272.33
20 5.40 0.00 0.00 32983
21 3.50 1.08 0.00 12226
22 429 0.02 0.01 36877
23 5.80 0.10 1.46 33740
24 5.19 3.33 0.00 22597
23 5.02 0.68 0.56 38243
26 0.01 255 0.00 48010
27 343 0.00 0.00 30386
28 4.05 0.61 0.94 372.56
20 4.14 0.00 0.00 473.62
30 595 0.72 0.56 35380
31 3.74 0.39 0.02 383.59
32 4.04 0.52 0.43 138.28
33 2 88 0.50 0.20 199 02
34 3.20 0.00 0.00 163 87
33 3.70 0.00 0.00 260.00

B tabnune 2 npencraieHsl, ycTaHOBIEHHbIe BeemupHoi opranusanueii 3npasooxpanenus (BO3) nanusie
IO COJICPKAHUIO B BOJIOCAX YeJIOBEKa Me/IH, CBUHIIA, KaIMHS U IIMHKA.
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Tabnuma 2.
Jannbsie BO3 1996r.
Metann Bonocel, MKI/T
Menb 9-30
CBuHel 0-5,0
Kanmuit 0-1,0
Iunk 120-200

W3 Tabmuuet 1 BuaHO, 4To M3 35 00pa3nos B 32-x
coJiepkaHue Meau Kosebiuercs: B uHrepane 1,53-7,25
MKT/T, @ 3TO HIKE (PU3HOJIOTUICCKON HOPMBI (IMKI/T).
U tonbKo B AByX 00pasuax BOJIOC - COCTABISET HOPMY.
Caunernl B 17 oOpasijax BoJIOC OTCYTCTBYET BoooOIe. B
OCTaJNBHBIX Mpo0ax ero 3HadeHue kojednercs ot 0,1-
3,35 MKr/r, dYro He TPEBHIIACT IPEACITHHO
JOMyCTUMYI0 ~ KOHIEHTpamuio (Smkr/r). Cruemyer
OTMETHUTH, YTO MAaKCUMAaJIbHOE 3HaYE€HUE CBUHIIA - 3,35
MKT/T HaOIIoaeTcs y COTpYAHUKA, HEMTOCPEICTBECHHO
paboTaromero co CBUHIIOBBIMH 3JICKTPOIaMH.

Yo Kacaercs KaaMusi, OH B HC3HAUYUTCIbHBIX KO-
JU4YecTBax (HE MPEBBIMIAET MPEeAeSbHO IOMYCTUMYIO
KOHIIEHTpaIuio 1 MKr/T) o0HapyxeH B 11 o0Opasnax Bo-
noc. 1 ToapKko B 0JTHOI TPOOe HECKOJIBKO MPEBBILIAET
npeJebHO JOMYCTUMYIO KOHIIeHTparuio (1,46 MKI/T).
Kak oka3anock 3TOT COTpyIHHK MpuOin3uTensHo 10
JeT TOMYy Haza] padoTal C BelIecTBaMH, COIEpIKa-
IIMMHU HOHBI KaqMus (KaAMAN IMEEeT OTUCTINBYIO TCH-
JICHIINIO K HAKOTUICHHUIO — TIEPUOJ €0 ITOTyBHIBEICHUS
u3 opranmma cocraBisieT 10-35 net) u k Tomy ke ObLT
KYPALIFM.

W3 nansHpix Tabn. 1 BHOHO, 4TO COAEpIKaHUE
nuHKa B 30 0Opasiiax BoJIOC MPEBHIIIAET BEPXHIOI Ipa-
HULY (u3nonorndeckoir Hopmbl (250 mkr/r). Takoe
BBICOKOC 3HAYCHHC IMHKaA, BCPOSATHO, O6’])$[CH$IGTC}I

I, MrA

0.4 MxA
I~

4 MrA

TEM, 4TO aHaJIU3 BOJOC MPOBOJUIICSA BO BpeMs MaHAe-
mun Covid-19, ¥ MHOTHE JIFO/IU B TO BpeMs IPUHUMAIN
CIeLlMalIbHBIE Ipenapatsl, cojepxkamme nuHK. CTonb
BBICOKOE COJIEpIKaHKe IUHKA B 00pa3liax BOJIOC MOXKET
OOBSICHUTh HU3KOE COJICpPIKaHME MEIM MOYTH BO BCEX
o0pa3max, MOCKOJIbKY H3BECTHO, YTO IUHK U MEJb SIB-
JSIOTCA AHTAaroOHHCTAaMH APYT Opyra. JTO O3HAYaeT,
YTO €CJIM 3HAUYEHHE OJHOTO M3 HUX CIHUIIKOM BEJHKO,
YPOBEHb JAPYrOoro B OpraHm3Me OyAeT HW3KHM, WU
HaoOopoT. Takum 00pazom, BaXKHO MMOAICPKUBATE OII-
TUMAaJIbHBIE YPOBHU U COOTHOIICHUS 3TUX IBYX MUKPO-
3JeMeHTOB [9].

Kak yxe OBIIO OTMEUEHO BBIIIE, SKCIEPUMEHT
ObUT IpoBeicH Bo Bpemst manaemun Covid-19. Tak uTo,
HOJy4YEHHBIE JaHHbIE IO MEIH U IIUHKY OBLIHM BIOJHE
oxunaembl. Kpome Toro, e pas Obliia moaTBepKaAcHa
3aBHCUMOCTH TSDKEJIBIX METAJUIOB TaKUX Kak, HaIllpH-
Mep, CBHHEI] M KaIMHH, OT IJIMTEIEHOTO KOHTAKTa C
HUMU.

B kauecTBe WIITFOCTpannii, MOJXYYEHHBIX HaMU
SKCIICPUMCHTANBHBIX NaHHBIX, IPUBEICHBI PUCYHKH 1
u 2. Ha puc.1 nokaszaHo coznep:kaHue MeIu B BOJIOCax,
HIDKe ykazanHoi BO3-om HopMb (Ccy=2,75 MKI/T), Ha
puc.2 - conepxanue nuHKa Bhimie HOpMbI (Czn=340,5
MKT/T).

40 MrA

)

0 0.2 04

0.6 0.8 1 1.2
-E. B (Hac.K.3.)

Puc. 1: Hoaspoepammel uonoe meou, cunya, kaomus u yuuka 6 1 2 eéonoc uenogexa 8 0, 1M pacmeope HCI:
1 —Cu(ll); 2-Pb(Il); 3—Cd(ll); 4 —zZn(l1); 1, 2% 3’u 4’- coomeemcmeyrowue cmaroapmei.
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I, MxA

0,4 MEA

40 MrA

J

0 0.2 0.4

0.6 0.8 1 1.2
-E. B (Hac.x.3.)

Puc.2: onapoepammel uonog meou, ceunya, kaomus u yunxa 8 1 2 sonoc uenosexa 6 0, 1M pacmeope HCI:
1 —Cu(ll); 2-Pb(ll); 3—Cd(ll); 4 —zn(l1); 1, 2%, 3’u 4’- coomeemcmeyrowue cmanoapmet.
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AHoOTAaNis

V crarri PO3IMIIAAA€TBCA aKTyaJlbHE 3aBJAdHHS ONITUMAJIBHOT'O BI/I60py IMPAaKTUIHO BXXHWBAHUX CTPYKTYPp CUC-
TEM MacoBOTO OOCIyTOBYBaHHS 3 YpaxyBaHHSIM €KOHOMIYHOI JOUITHHOCTI IX 3acTOCyBaHHs. Bupimyerbes mpo-
Omema BHOOpPY 1 CTBOPEHHSI ONTHMAIBHUX CTPYKTYP CHCTEM MacOBOTO OOCIYTOBYBaHHS B OpraHi3allisx Ta ycTa-
HOBaX, sIKi 00CIyrOBYIOTh CIIOXKHBaYiB.

Abstract

In article the actual problem of optimum choice of almost applied structures of systems of mass service taking
into account economic feasibility of their application is considered. The problem of a choice and creation of opti-
mum structures of systems of mass service in the organizations and establishments which serve consumers dares.

KirouoBi cioBa: iHpopManifHO-yIpaBIAIOYi CHCTEMH, JIOKATBHI KOMIT'TOTEpHI MEpeXi, CHCTEMH MacOBOTO
00CIyroByBaHHs, HMOBIPHICTh HEOOCITyTrOBYBaHHS.

Keywords: information and management systems, local computer networks, mass service systems,
probability of non-service.
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Beryn

B iHdopMaIniiHO-yIpaBIIAIOUAX CUCTEMAX YaCTO
3yCTPIYAIOTBCS  3ajadi  Opradi3amii ONTHMajIbHOT

CTPYKTYPH CHCTEM 3B'A3KY, OaraTokaHaibHOi 00poOKH
Ta mepenayi iHpopmaii, 10 HaJXOIUTh JTUCKPETHO
NEBHUMH YaCTHHAMH 32 BHIIAJIKOBHM 3aKOHOM B JIO-
KaJIbHI KOMIT'IOTEPHI CHCTEMH.

Kpim TOTO, B yMOBaX PHMHKOBUX BiJIHOCHH BHHH-
KaloTh 3aJadi BHOOpPY Ta OpraHizamii ONTHMajbHOI
CTPYKTYPH YIPaBIiHHI BUPOOHNYNX, PEMOHTHHUX Mai-
CTepeHb, Y TOMY YHCIIi HA TPAHCIOPTi (aBiamiifHOMY,
MOpPCHKOMY aBTOMOOUITFHOMY, 3alli3HUYHOMY), Op-
TaHi3amii Ta yCTaHOB, IO 0OCIYTOBYIOTH CIIOXKHBAYIB,
a TakoX HaykoBHX OiOmiorek BH3, a 6e3nocepennbo B
HHX OaraToKaHaJIbHUX Ta OaraTodasHUX CHCTEM Maco-
Boro obciyroByBanus (CMO), ne 3asBku Ha 00cCIiTyro-
BYBaHHS HaAXOJSATh BUMIAAKOBO [1].

VY nepepaxoBaHMX 3a/lauax 3aBXIU ICHYIOTh JBI
OCHOBHI Cyrnepe4nBi BUMOTH:

1. MakcumanbHe BUKOPUCTAHHS BUPOOHHIHX pe-
CYpCiB, 3HIDKCHHS 10 MiHIMyMY 4acy iX IpOCTO0.

2. MiHiMaJbHI BTpaTH y 3asBKaX, M0 HAIXOIIThH
Ha 00CITyroByBaHHS, a00 iX TIMYacOBUX 3aTPUMKax y
yeprax.

BukoHaHHS 3a3Ha4€HUX ABOX BUMOT MOXKHA 3Be-
CTH JI0 3aJa4l BUOOpPY Takoi ONTHMAJIbHOI CTPYKTYypH
OaraTokaHaJIBHOI Ta Oaratoda3Hoi CHCTEMU MacOBOIO
00CIIyroByBaHHs, sika O 3a0e3meumia MaKCHMaJbHY
MPOMYCKHY 3IaTHICTh 32 MiHIMAJIbHUX EKOHOMIYHHX
BUTpAT.

3aranoMm, TEOpETHYHOMY IUIaHI Taka 3ajada €
Iy’Ke€ CKJIaJHa, 1 He 3aBXKIM BIAETHCS 3HANTH 11 WiTKe
MaTeMaTHYHE OOTPYHTYBaHHSI.

VY wiif cTaTTi MPONOHYETHCS METOAMKA CIIPOIIIe-
HOTO aHaJIi3y MPOIYCKHOI CIIPOMOXKHOCTI OaraTokaHa-
TpHUX OaraTtoasHHX CHCTEM MacOBOTO OOCIYTOBY-
BaHHS 3 3a3/1aJIET1/[b 38JaHOI0 NIEBHOIO MMOXHOKOIO O1li-
HOK MOPIBHSIHO 3 KJIACHYHUMH METOIaMH JOCITIPKECHHSI
[2]. Takuii migxix MOXKHA BBa)KaTH BUIIPABJAHHUM 3a
neBHUX BUMajkiB. OcoOnBo 11e cTocyeThest 6aratoda-
3aux CMO, B SIKUX NPOIYCKHA 3JIaTHICTh, 110 OLIHIO-
€TBCSl WMOBIPHICTIO OOCIIyroByBaHHS, € HEJiHIHHOIO
(hyHKII€I0 BiJ IHTEHCHBHOCTI 3asBOK Ha OOCITyTOBY-
BaHHS, 110 HAAXOAATE.

BuxJsiag ocHOBHMX pe3yJIbTaTiB

Jlineapusarist 3aBIaHb OIIHKH IPOITYCKHOI CITPO-
MOJKHOCTI OaratokaHaabHHUX Ta Oaratoa3HHUX cCHCTEM
JTO3BOJISIE BUKITIOYHTH TPOOIEMH HETIHIHHOCTI Ta 3a
JIOTIOMOT'OI0 CTIPOIIEHUX PO3PaxyHKiB OOIPyHTYBaTH ii
CTPYKTYPY, OJIM3bKY 10 ONTUMAJIBHOT 3 JAESKO0 JOMy-
CTHMOIO TIOXHOKOIO.

Ileit MmeTox € akTyaJlbHMM y Halll 4yac, KOJIU TO-
BCSAKJICHHO BUHUKAIOTh HarajibHi MpoOJieMu BUOOPY Ta
oprasizaiii onTUMalIbHOI CTPYKTYpH odicy, BUpOOHH-
YHX, PEMOHTHHX MalCTepeHb, y TOMY YHCIIi Ha TpaHC-
nopri (aBianiiHOMY, MOPCHKOMY aBTOMOO1TBHOMY, 3a-
J3HUYHOMY ), OpraHi3aliii ycTaHoB, 1110 00CITyTroByIOTh
CIIO)KMBaYiB, Y TOMY YMCIIi HayKkoBux Oibmiorek BH3, a
Oe3nocepeIHbO B HUX OaraTokaHaJIbHOI CHCTEMH 3B's-
3Ky Ta YHpaBJIiHHS, L0 MPALIOE B PEATLHOMY Yaci.

Jlanuit MeTo1 MOXe OyTH 3aCTOCOBaHHM IO TAKMX
BUJIB JOJATKOBUX IUTATHUX TOCIHYT, 5IKi € B 6araTbox

HaykoBHX 0ibmiorekax BH3, a came po6oTta komm'roTe-
PHHUX KJaciB Ta Kcepokcy. Jlyke BaXKIHBO, 3 OJHOTO
00Ky, 3a0€311eUnTH LIBHUKE Ta IKICHE 00CITyroByBaHHS
KOpPHUCTYBayiB, a 3 iHIIOT0, YHUKHYTH 3aiBUX BUTpAT Ha
YTPUMaHHs NPaliBHUKIB, SKi 3aiIMalOThCS TaHUMHU I10-
CIIyraMu.

Sk mpaBmIIO, 3asIBKM Ha OOCIYrOBYBaHHS HaJXo-

JATh BUITIAIKOBO 3a HyaCOHiBCLKI/IM 3aKOHOM

pO3MOAiTy WMOBIpHOCTEH, a IMOBIPHICTH pnOi J He-

oOciyxeHux 3asBok | -ro kanamy Ha | -if dasi BusHa-

YAETHCSI 3ATICIKHICTIO!
_ — Xijtij
=1- , 1
pnOu € ()
Ie Xij — iIHTEHCHBHICTh HAJIXOKCHHS 3asBOK Ha
j -y ¢a3zy mo I -OMy KaHaly.
OCKiNbKH 3asBKH Ha | -y (asy 1o I -omy KaHaiy

HAOAXOIATHL 3 j -1 -oi ¢as3u, iX IHTCHCHBHICTh Xij

Oyze 3HIXKEHA 32 PaxXyHOK BTIPAT 3asBOK Ha | — 1-i

¢as3i i Oye BU3HAYATHCH 3AJICKHICTIO:

Xij = X(ij-ne iotih @
TakuM 4YWMHOM, YiTKE BH3HAYEHHS HMOBIPHOCTI

pnOi j 3a BUpa3oM (1) BUMarae BpaxoBYBaTH 3HH-

JKCHHsI 1HTEHCHUBHOCTI TONEpeHiX (a3ax BiANOBiTHO
10 ¢opmyion (2). Buxoasuu 3 1b0ro MOKHa 3pOOHTH
BUCHOBOK, III0 3aJlaya OLIHKH NPOIYCKHOI CIIPOMOX-
HOCTI B 3araJIbHOMY BUTIAJIKY € HETIHIIHNM 1 9iTKO, 200
B3araii He MOXe OyTH BUpIIICHO, a00 BHPIIIy€eThCS 3a
JOTIOMOTOI0 JIy’>Ke CKJIAQJHOTO Ta TPOMI3IKOTO MaTeMa-
THYHOTO anapary.

3abe3neueHHsT MiHIMAIBHO JIOIYCTHMOTO 3Ha-

yeHHs HmosipHocTi I no He 00CITyTOBYBaHHS 325 BOK

npu 301IbUIEHH] X IHTEHCUBHOCTI X j MOXIIMBO J0CS-
THYTH IIJISIXOM 3MEHIIEHHs @ 4Yacy 00CIyroByBaHHs

3a51BOK.
OcTtaHHs [is MOB's13aHa 3 HAPOIIYBAHHSIM BHUPOO-
HUYMX MOTYXXHOCTEH Ta JOJATKOBUMH €KOHOMIYHUMU
BHUTpaTaMH Ha PO3IIUPEHHS BUPOOHUIITBA.
BBeneMo moHSTTS MOXiTHOT MaTpHIIli Il .B3ara-
neHoMy Burtsni ans M -kananenoi ta M -dasuoi cu-
cteMu 1e Oyjae KBaJpaTHA MATPHIL PO3MIPHICTIO

M X M . B saransuomy Burisi Matpuns | | Gyze
maru Bursin [3]:

ni1 Mo M3
Il = Nno1 N2 N3 (3)
n31 N3z N33

LlinouncioBi enemenTn MaTpuli (3) BHU3HAYAIOTH
KinbKicTh po6ounx MicTs B | -oM kaHami Ha | -it dasi.

Takok BBEZleM OHSTTS BekTopa R BapTocti po-
Oir, ckmanoBi [j sxoro GynyTh BU3HA4YaTH BAPTICTh
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pobGitmo ] -it pasi. Toxi 3aranena BapTicte R ¢ Mosxe

OyTH BU3HAYEHA HACTYITHOIO MATPUIHOIO 3JICKHICTIO:
T
R.=R; - 1I-R, 4)

T . .
ac Rl - OIMHUYIHUHA TPAHCIIOPTOBAHUU BEKTOP.

Bupa3s (4) Bu3Ha4Yae eKOHOMIYHI BUTPATH, HA Mij-
BUIIECHHS TPOITyCKHOI cripoMokHOCTi CMO mmissxom
3MEHIIICHHS 4acy 00CIIyrOBYBaHHS 3as1BOK.

BianoginHo 1o [4], 3aransauii goxin D cucremu
3 ypaxyBaHHSAM BTpPAT 3assBOK OOCIYrOBYBaHHS BH3Ha-
Ya€eThCS BUPA30M:

n
D:%yi—YTA.x ©)
1=

T .
ac Y — BEKTOP-CTPOKAa IHTECHCHUBHOCTEU yl

HAJIXOJDKEHHSI 3asIBOK 3 BPaxyBaHHIM iX OIUIaTH 3a 00-
CIIyTOBYBaHHS; X - BEKTOP-CTOBIICIb IHTEHCUBHOC-
Ted Xj 3asdBOK, SKi HAIXOAAT Ha 00CITyToBYBaHHS Oa-

rarokaHajabHOI Ta 6aratodasnoi CMO; A - KBapa-

THa MaTpuld, CJICMCHTH a” SIKOI BHU3HA4YalOTh B

111
I71=11 1
111

2.5 0.002 0
R=5 |; A=[0
3.5 0 0

Haranyemo, 1o cknaaosi nij , aij MaTpHIli 11
ta A BusHAUAIOTH KiTbKICTH nij pabouux Micib Ta
yac aij 00CIyroByBaHHs 3as1BOK 10 | -oMy kaHay Ha

] - it dasi. Cxmanosi ri Ta d; sextopis R ad
BHU3HAYAIOTH, BIAMIOBITHO, BapTiCTh pOOIT Ta OIIIaTy 3a
00CIyrOBYBaHHSI B YMOBHUX OJMHHISAX IO i -OMy Ka-
nany CMO. Cknanosi Xj Bekropa X  Bu3HAUAIOTH
IHTCHCUBHICTh HAJXOIDKCHHS 3asdBOK Ha O00CIyro-

ByBauHs 1o | -omy kanaiy, a ckiamoBa yi BEKTOpa

Y - BU3HAYAE nepeabadyBaHUN JOXiM 3a 00CITyTro-
ByBaHHS 10 | -oMy KaHay 3 BpaxyBaHHSM iHTCHCHB-
HOCTEH Xj 3afABOK, IO HAAXOIATH Ha OOCIYroBy-
BaHH.

Bapianm 2. Binpizaaetbes Bix 1 TiM, 1o gac aij

06CJ'Iy1"0ByBaHH$I 3asBOK 3HIDKEHO B 4 pas3u:

0.004 0

3arajJbHOMY BHIJISAI 9ac 0OCAyroByBaHHs 3asBOK | -
oMy KaHaiy Ha | -if dasi.

Pisnicts \/ = D—RC Mik goxonoM D, sxuit
BusHadaeThes 3a (5) Ta Butpatamu R ¢, AKi BU3HaYa-

f0Thes 3a (4), Bupaxae npubyrok CMO Ta Moxe OyTH
BU3HaueHa 3 BpaxyBaHusM (4) ta (5) HacTymHOO po3-
PaxyHKOBOIO (hopMyITor0:

n
v :%yi—YTA-X—RI-H.R ©)
1=

3HmKyBaTH BapTicTh pobiT Rj Moxna mume 3a

PaXyHOK IIBHINECHHS IPOIYKTUBHOCTI IUIIXOM TEX-
HIYHOTO TIporpecy. TakuM 4MHOM, TEXHIYHUI mporpec
€ OCHOBOIO IIIBUIIEHHSI NPUOYTKIB Ta € OCHOBOIO
Oi3Hecy.

PosrnsgHemMo fmexinbpka TPUKIALiB  TOCATHEHHS

npudyTKy V. Ilpu 1bOMY, BCTAHOBUMO YMOBY,
BIJITIOBIZIHO 10 SIKOT 3HIDKCHHS 4Yacy OOCITyrOBYBaHHS

aij B € pasip 3a6e3neuyeThcs 36LIbLICHHAM YHCIA

poGounx Mmicie nij ® criiekn k € pasis.

Bapianm 1. J1ano:
0 50 1 50

: X =[100; d=[1.2; Y =120
0.006 15 1.4 210

0.005 O 0
A=|0 0.001 O
0 0 0.001

Bapuanm 3. BinpizHaetscs Bin 1 TuM, mo dac
aij 00CIyroBYBaHHS 3asBOK 3HIDKEHO B 2 pasa, a iH-

TEHCHBHICTb X 3asBOK Ha OOCIyrOoByBaHHs 30i1b-

IIEHO B 2 pa3a, TAKUM YHHOM:

0.001 0 0 100
A=10 0.002 0 ; X =200
0 0 0.003 300

Pesynbratu po3paxyHky 3a ¢Gopmysow (6) mis
BCiX TPhOX BapiaHTiB Ta JIs JlecATH 3HadeHb € wacy

00CITyTOBYBaHHS aij Ta yncna pobouux Bmicth [ [ |J

HaBeneHi B Tabanmi 1.
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Tabmums 1
3aJIexKHICTh TOXOIY, BUTPATH Ta MPHOYTKY BiJl YKcIa pOOOUHX MiCIh
e BapianT 1 BapianT 2 BapianTt 3
D Rc V D Rc V D Rc V

1 138 33 105 320 33 286 276 33 243
2 259 66 193 350 66 284 518 66 453
3 299 99 200 360 99 261 599 99 500
4 320 132 188 365 132 233 639 132 507
5 332 165 167 368 165 203 663 165 498
6 340 198 142 370 198 172 679 198 481
7 345 231 114 371 231 140 691 231 460
8 350 264 86 372 264 108 700 264 436
9 353 297 56 373 297 76 706 297 409
10 356 330 26 374 330 44 712 330 382

BiamnoBinHo 10 maHux, AKi HaBeaeHi B Tabnuii 1 Oymu mobGyoBani rpadiuni 3anexxHocti (puc.1, 2, 3) 3ara-
JIBHOTO JIOXOMY D cucremu, sutpar R ¢ Ha 00cIyroByBaHHs 3a1BOK Ha IPUOYTOK V cucremu Bij 301IbIICHHS

KizpkocTi € pabodnx MicIb.

400
D,R¢,V
350 —
// ’,’4
300 o
250
200 S — - D
/ / I R
/ 2SN
150 -/ < Y
g ~
100 o =~
1 -~ T~ ~
50 <
0
1 2 3 4 5 6 7 8 9 €10

Puc. 1. 3anescnicms doxody, eumpam ma npubymky 6i0 uucia pobouux micysv 01s eapianmy 1

400

D,Rc,V

350

300 o=

250 - o

N b
200 LT e R

150 v —— v

100 .

50 1~

0

Puc.2. 3anesxcnicme doxody, gumpam ma npubymxy 6io yucia poboyux micys 01s eapianmy 2
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750 D.RCV

700

650 — |

600

550 —

500 ==
450 1T

400 7

350 |2/
300 1/

250 +
200

150 T

100 =

50 =
0

1 2 3 4 5

6 7 8 9 €10

Puc.3. 3anescnicms 0oxody, eumpam ma npubymky 6i0 yucia pobouux micysv ons eapianmy 3

AwHaii3 oTpuMaHuX AaHuUX Ta rpadikis (puc.l, 2,
3.) 103BOJIsIE 3pOOUTH HACTYIHI BUCHOBKU:

1. 3a nanumu BapianTa 1 MakCHUMaabHUU MPHUOY-
TOK JJOCSITA€ThCA, KOJIH 10 BCiX KaHanax i (hazax Kijlb-
KicTh pobounx micup € 30impmreHo mo 3. IMomambime
30inbienHs yncia € poGouux Micup 3yMOBIIOE Ma-
JM{ TIPUPICT AOXOAY 31 30UIbIICHHSM BHUTpaT, 1 BHa-
CJTiJIOK [bOTO MPUOYTOK V 3HHKYETHCS.

2. Crmim 3a3HaYUTH IiKaBY OCOONHUBICTB: MpH

e=1lie=7 3abe3IeuyeThCsa OMUH i TOil caMuii

npUOyTOK V.

3. B BapiaHTi 2 TOPIiBHSHO 3 BapiaHTOM | IPOIyK-
TUBHICTH poO0YNX Miclb 3017bIIeHA B 4 pa3u, 1 BHACII-
JIOK LILOT'O Bifilasia HeOOXiTHICTh 301IbIIECHHS POOOYHX
Micib. MakcumanbHu mpubyTOoK 3pic Ha 40% i mocs-

raeTbes Tomi, Ko € = 1.

4. BapianT 3 mopiBHSHO 3 BapianToMm | mependa-
4ae 30UTBbIICHHS POXyKTHBHOCTI Ipalli B 2 pa3w, a iH-
TEHCHBHICTb 3a51BOK, 110 HAJIXOJTh, TAKOXK 301IbIICHA
B 2 pa3u. B pe3ynbrati mporo npudyTok 3pic y 2.5 pa3u
MIPY ONITIMAaJIbHOMY 301BIICHH] YHcTa POOOYHX MiCITh

mo €= 4 . [IpubyToK 3aHIIaeThCs OJTHAKOBHUM 3i 30i-

JIbLIEHHAM 1Hc1a pobounx micus € =2 i € =7 .

TakuMm dYHHOM, 3ampONOHOBaHA METOAWKA, B
NPUHIMII, JT03BOJISIE 00paTH ONTUMAJBHY CTPYKTYpPY
CMO, m1o 3a6e3nedye MaKCUMaJIbHUH TPUOYTOK.

3minoun crpykrypy CMO, 3a qomoMororo 3a-
MPOIIOHOBAHOT METOJJMKH MOYKHA BUOpaTH TaKUi Bapi-
anT CMO 3 ypaxyBaHHSIM KOHKPETHHX TEXHOJIOTIYHUX
YMOB oprasizatiii, skuii 3a0e3neunB 61 MaKCUMaTbHHMA
npuOyTOK 3 MiHIMAJIBHOIO KUIBKICTIO BUTpAT.

Yucno € 3Min po6ounx MicIlb MOKHA TAKOXK BBO-
quta audepeHIiiioBaHo I pi3HUX KaHAIiB Ta (a3,
BUOHPAIOYHN TaKi 3HAYCHHS eOpt , AKi 3abe3meynnu 0

MaKCUMAaJIbHUN 3arajJbHUN IPUOYTOK CHCTEMH.
Bubip ontumansHoi cTpyktypu CMO 3 mudepen-

iadbHUM 30UIBIIEHHAM eij guciia pobounx Miclb

MOXHa 3] CHUTH 3a JOIOMOToI0 anroputMmy [ aycca-

3eiinens [S]. Anroputm npoctuii Ta epexTuBHIHA. CyTh
QITOPUTMIB 3BOJJUTHCS 10 TAKOTO:

1. Sk uineoBy QyHKLIIO Ciif BUOpaTH (QYHKIIO
npulyTKy V , III0 BU3HAYAETHCA BUPaA3oM (6).

2. HeoOximHO 3a7aT BEKTOpaMH X inTencus-
HOCTI HaJIXO/PKCHHS 3asBOK, a TAKOK BEKTOPAMH d
R, iznosizno oriaty 3a 0OCIyTOBYBaHHS Ta BapTO-
CTi pOOiT.

3. BukoHyrOYM TOKPOKOBY 3MiHYy KpaTHOCTEH

eij 30UTBIICHHS YHciia poO0InX Miclb n” 1 Take X

3MCHIICHHA Yacy t” obcnyroByBanHsi B | -omy ka-

Haii Ha | -i (a3i, MOXKINBO 3HAWTH TaKy ONTUMAJIbHY
ctpyktypy CMO, 1110 3313a€ThCs IEBHUMU 3HAUECHHSIMU
eJIEMEHTIB aij Ta N |J , BIIMIOBITHO, MaTPHIIb A 1a

11 , sIKa 3a0e3meuniia O riodagbHe MaKCUMaJIbHE 3Ha-
yenns \/ max TPHOYTKY, 10 00yMOBIIIOETHCS ONTH-
MaJBHOI CTPYKTyporo CMO mpu 3agaHuX BUXiTHHX
YMOBaX, 1110 BU3HAYAIOTHCS BEKTOPAMU X , d ,R .

4. [Ipu He3HauHIH MoaudiKalii HaBeIEHOTO alro-
PUTMY MOXXHa OTPHMATH aJTOPUTM BBEICHHS CyMiIlle-
HUX Ta HecyMileHnx ¢a3 s 3a0e3meueHHs II100ab-
Horo Makcumymy \/ max 1PUOyTKy.

5. Slxmmo BBecTH (QYHKIIOHATBHI 3B'SI3KM MiXK BEK-

X, d,R,

TOopaMu HalpuKJIam,

Xi=—, Rj=«a-dj npu a <1, ro3a no-
di

MIOMOTOI0 HaBEICHOT'O AJITOPUTMY MOXKHA ITOOYAyBaTH
HOMOTpaMy, 110 A03BOJHUTH rpadidHo oOpaTu onTUMa-
apHY cTpykTypy CMO, 1m0 3a06e3neunTh MaKCHMallb-
HUH NPHUOYTOK, BUXOASYM 3 KOHKPETHHX BHXIJIHHX
YMOB, BU3HAYEHHX BEKTOPAMHU X, d ,R Ta 3ana-
HUMH (QYHKITIOHAIEHAMH 3B'SI3KaMH M1 HUMH.

Bubip parioHanbHO OpraHi3oBaHOI CTPYKTYpH
CMO Mo’kHa 3BECTU 0 HACTYIHMX 3arajJlbHUX IpUH-
LUIIIB:
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1. CucreMa moBHHHA OyTH OpTaHi30BaHA TAKUM
YMHOM, 1100 JiaroHaJIbHI €JIEMEHTH aij MaTpHIIb A

MepeBHUIILyBali cyMy abo JOpIBHIOBAIN CyMi HeJiaro-
HAJILHUX CIICMCHTIB aij psaka.

2. BenmnunHa miaroHaJbHUX €IEMEHTIB aij 110-

BUHHA MepeOyBaTH Y 3BOPOTHOMY MPOIIOPITIHOT 3aie-
SKHOCTI BiJl BEJIUYMHH IHTEHCUBHOCTI Xj TOTOKy 3as-

BOK o | -omy kanainy.

3. 3MEHILEHHS BEIUYUHY €JIEMEHTIB aij MAaTpHIIi

A MoxHa 3a6€31eYnTH BBEIEHHSIM I0IaTKOBAX pobo-
YHX MicIb nij Ha | -it dasiB | -omy kanami.

4. B pUHKOBUX yMOBax BEJMYMHY iHTEHCHBHOCTI
Xj TOTOKY 3asBOK MOKHA PETyNIOBATH BEIUYHHOKO

omnaru (] j 3a obcmyroByBanns o | -omy kanainy. Lli

2 BENWYMHU B PHHKOBHX YMOBaX 3HaXOHIAThCs 00ep-
HEHO MPOTIOPIIiiTHINA 3aJeKHOCTI.

5. OcHOBHUM KpuTepieM pamioHanbHoi CMO €
npuOyTOK, L0 BU3HAYAETHCS PI3HULICIO MiXK 3arajibHAM
JTIOXOJIOM 1 BUTPATORO YIS peaizaiii J0X0ay.

6. BaxMBOI0O YMOBOIO ITiIBUIEHHST €EKTUBHO-
cti CMO € niiBHIIEHHS POXYKTUBHICTH Mpalli Ha OK-
peMuX IUISHKAX, IO JOCITaeThCs 32 paXyHOK TEXHid-
HOTO IIPOTPECY.

Bucnosku.

1. 3ampomoHOBaHi 3amavi OIIIHKH TPOIYCKHOI
CIIPOMOXHOCTI OararopasHHMX cHCTEM, 3a CBOEIO
CYTTIO, € HENHIITHIMHU, 32 paXyHOK JIiHeapu3aIlii yMoB
3aJa4l MPOTOHY€EThCS NPOIycKHy 3aaTtHicTs CMO, mo
BU3HAYA€THCSI HIMOBIPHICTIO HEOOCITyrOBYBaHHS 3a1a4i
OLIHIOBATH JIIHIHHUMHU 3a71€KHOCTSIMU 3 IEBHOIO 3a3/1a-
JIET1/1b 38JJAHOKO JIONYCTUMOIO TIOXUOKOI0 METOLY.

2. Tloxubka METOIy 3MEHIIIYETHCS Pa30oM i3 3Me-
HILIEHHSM HMOBIPHOCTI HEOOCIyroByBaHHS 3asBKH,
TOOTO MIiZABHIIEHHS BUMOT Ha IPOIMYCKHY CIIPOMOX-
HICTB.

3. OtpumaHi JiHIHHI 3aJ€KHOCTI BH3HAYCHHS
MPOITYCKHOI CIIPOMO’KHOCTI JTO3BOJIMJIM 3HAWTH 3pyd-
HUH MaTeMaTHYHUH amapar, 3a JOIOMOTOI0 SKOTO He-
CKJIaJTHO ONITHMi3yBaTH cTpykTypu CMO, 1o 3a0e3re-
4yIOTh MaKCUMaJIbHY MPOIYCKHY 3/IaTHICTh 32 MiHIMa-
JIbHUX €KOHOMIYHHX BUTpAT.

4. Bu3Ha4eHO YMOBH JOIYCTUMHX CKOHOMITHHX
BHUTpAT, SKi HEOOXiMHI JJII CTBOPEHHS ONTHMAaTbHHUX
CTPYKTYD.

5. 3anponoHOBaHO NPOCTHH ANTOPUTM BHOOpY
ONTUMAIIFHOI CTPYKTYpPH OaratokaHaibHOI, OaraToda-
3HOI MPAKTHUYHO 3aCTOCOBYBaHOI cTpykTypu CMO.

6. 3anponoHOBaHMI aJrOpUTM J03BOJISE CKIIa-
CTH TpPOTpaMy OI[IHOK CKOHOMIYHOi e(EKTHBHOCTI
pakTHIHOI cTpYKTypu CMO y KOHKPETHHX YMOBaXx il
3aCTOCYBaHHSI.

7. 3ampomoHOBaHa METOIWKA OI[IHOK IMpPOITYCK-
HOi cpomokHOCTI CMO 103BOJISIE JIETKO 3HAMTH OII-
TUMAaJIbHY KiJIBKICTh pOOOYHX MiCIb B OpraHi3allisfx Ta
YCTaHOBAX, sIKi 00CIYTOBYIOTh CIIOKHBAYIB, Y TOUY YH-
cii B HaykoBux Oi0miotekax BH3, 30kpema, y cucre-
Max JIOKQJIBHUX KOMIT'TOTEPHUX MEPEeX, 3allpOIIOHOBa-
HUX Ha BUPINICHHS TIEBHOTO KOHKPETHOTO KOja 3a-
BIIaHb.
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Abstract

Mandatory research and measurement complexes for monitoring development should cover evenly the entire
area of the development object, the entire fund of observation wells. They should contain measurements of reser-
voir pressure for control and piezometric wells, measurements of reservoir and bottom-hole pressures, well flow
rates for liquid, gas factors and water content of products for producing wells, measurements of wellhead injection
pressures and injection volumes for injection wells, hydrodynamic studies of producing and injection wells in
stationary and non-stationary modes, studies on the control of the oil and water contact, gas and oil contact, oil
and gas saturation, technical condition of the wellbore by field-geophysical methods, selection and research of
deep oil samples, surface rock products of wells (oil, gas, water).

The article considers in detail proposals to improve the system of collection, preparation and transport of
natural, associated gas and condensate on the example of the Altyguyi gas condensate field. As well as the opera-
tion of gas wells, the condition and suggestions for improving the gas and condensate collection and treatment
system. The resources of high-pressure gas, which ensures its preparation to the required conditions at the inte-
grated gas treatment plant, corresponding to the calculated values of the inlet pressure.

The peculiarity of the operation of the gas processing unit (integrated gas treatment unit) at the current stage
of field development and the need to maintain pressure at the inlet to the installation to ensure the required quality
of export gas is considered.

Keywords: condensate degassing, aggregate, group metering unit, booster pumping unit, gas factor, perfora-
tion interval, associated gas, natural gas.

The operational and technical characteristics of productive oil wells of the Altyguyi field are given in Tables
1and 2.

The flow rate of 24 fountain wells is 82-6 t/day, the water content is 1-30%, only the water content of 3 wells
(NeNe 7, 16, 18) is 73; 71; 77%. The gas factor is 205-1129 m3/t and the oil solidification temperature is 36-37 °C.
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Table 1
Operational and technical characteristics of productive oil wells of the Altyguyi field
Output Water
Ne Methoq of Horizon Down- Inte-rval (t/day) cut Gas factor
wells operation hole (m) | Perforations (m) Water mé/t
Qftuid Qoil cut, %
4001-4004
21 fountain NK-8 4007 3993-3998 17 16 6 401
3994-4000
3 f‘;‘;gtﬁ;'g/ NK-9 | 3757 3732-3778 19 | 17 13 309
4 fountain NK -9 3770 3728-3740 40 39 3 289
7 fountain NK -9 3758 3746-3750 26 7 73 461
10 fountain NK -9 3674 3653-3662 24 22 8 513
11 fountain NK -9 3868 3833-3839 53 37 30 349
12 fountain NK -9 3740 3720-3726 60 58 3 501
fountain/ 3850-3857
16 gas lift NK -9 3875 3800-3806 7 2 71 1129
3769-3775
17 fountain NK -9 3860 3842-3848 79 78 1 331
18 fountain NK -9 3905 3890-3896 35 8 77 403
19 fountain NK -9 3910 3891-3897 84 82 2 401
24 fountain NK -9 3751 3691-2302 56 52 7 205
51 | fountain/ |\ g 3685 3652-3662 13 12 8 403
gas lift
52 gas lift NK -9 3685 3672-3679 16 15 6 290
102 fountain NK -9 3727 3695-3704 37 36 3 332
104 fountain NK -9 3760 3714-3723 17 16 4 612
105 fountain NK -9 3860 3838-3844 56 55 2 250
106 fountain NK -9 3810 3783-3792 43 33 23 283
107 fountain NK -9 3885 3864-3869 40 39 3 318
108 fountain NK -9 3829 3790-3796 35 33 6 303
110 fountain NK -9 3820 3789-3791 12 11 8 513
111 fountain NK -9 3880 3834-3842 71 70 1 283
112 fountain NK -9 3771 3763-3769 55 53 4 374
113 fountain NK -9 3705 3686-3695 7 6 8 726
114 fountain NK -9 3700 3682-3691 44 36 18 403
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Table 2
Operational and technical characteristics of productive oil wells of the Altyguyi field
Interval Fittin Gas inlet
Ne Methoq of Horizon Downhole Perforations | Pp/Pam. diametger depth Note
wells operation (m)
(m) (mm) (m)
4001-4004
21 fountain NK -8 4007 3993-3998 | 34/118 5 2200
3994-4000
3 fountﬁ:‘?/ 9 | NKk-9 | 3757 | 3732-3778 | 60/105 4
4 fountain NK -9 3770 3728-3740 | 44/106 8
7 fountain NK -9 3758 3746-3750 | 24/153 5
10 fountain NK -9 3674 3653-3662 | 76/154 6
11 fountain NK -9 3868 3833-3839 | 27/136 6
12 fountain NK -9 3740 3720-3726 | 153/248 8
fountain/ gas 3850-3857 Puncher
16 lift NK -9 3875 3800-3806 | 152/155 5 2000 m
3769-3775
17 fountain NK -9 3860 3842-3848 | 57/143 8
18 fountain NK -9 3905 3890-3896 | 15/116 4
19 fountain NK -9 3910 3891-3897 | 114/122 8
24 fountain NK -9 3751 3691-2302 | 118/144 8
fountain/ gas Puncher
51 lift NK -9 3685 3652-3662 31/94 5 2000 m
52 gas lift NK-9 | 3685 | 3672-3679 | 46/76 6 2200 | Puncher
2000 m
102 fountain NK -9 3727 3695-3704 | 100/114 6
104 fountain NK -9 3760 3714-3723 | 63/154 4
105 fountain NK -9 3860 3838-3844 | 81/152 8
106 fountain NK -9 3810 3783-3792 | 122/136 5
107 fountain NK -9 3885 3864-3869 | 78/110 5
108 fountain NK -9 3829 3790-3796 | 63/115 6
110 fountain NK -9 3820 3789-3791 | 52/137 4
111 fountain NK -9 3880 3834-3842 | 57/148 8
112 fountain NK -9 3771 3763-3769 | 13/167 4
113 fountain NK -9 3705 3686-3695 | 70/112 8
114 fountain NK -9 3700 3682-3691 | 102/136 6

In 2011, 2 wells (NeNe. 3 and 51) were transferred to gas lift operation. In 2014, due to the transition of these
two wells to a semi-spontaneous mode of operation, the supply of a working agent was stopped [1]. And now these
wells are working in a fountain way. During the operation of wells by the gas lift method, over time, there was a
decrease in annular pressure, oil degassing and an increase in dissolved gas in the composition of the extracted
products. As a result, this condition led to the transition of wells from the gas lift to the fountain method of oper-

ation.
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Table 3
The proposed variant of the development of the transition
of fountain wells to the gas lift method of operation for the Altyguyi field
(basic option 1)
Indicators Unit Omnetasure' 2022 | 2023 | 2024 | 2025 | 2026 | 2027
Qil production thousand tons
Liquid extraction thousand tons
Associated gas resources miln m®
Transfer of wells to the gas lift method well 5 6 7
E;J?ﬁeo;e%e:s lift wells operating until the end well 1 6 12 19 19 19
Average oil flow rate of operating wells t/day
by liquid t/day
Water cut %
Required gas resource for gas lift miln m® 19 59 (302 | 32,3 | 431 | 417
(Option I1)
Indicators Unit of meas. 2022 | 2023 | 2024 | 2025 | 2026 | 2027
Qil production thousand tons
Liquid extraction thousand tons
Associated gas resources miln m®
Transfer of wells to the gas lift method well 7 12 12 12 12
grl:g?)ﬂh%a;grt wells operating until the well 1 8 20 32 44 56
Average oil flow rate of operating wells t/day
by liquid t/day
Water cut %
Required gas resource for gas lift miln m® 19 | 19,7 | 68,8 | 141 | 188 | 209
(Option 111)
Indicators Unit of meas. 2022 | 2023 | 2024 | 2025 | 2026 | 2027
Oil production thousand tons
Liquid extraction thousand tons
Associated gas resources miln m®
Transfer of wells to the gas lift method well 11 24 13 7 6
grl:g?)ﬂh%a;grt wells operating until the well 1 12 36 49 56 62
Average oil flow rate of operating wells t/day
by liquid t/day
Water cut %
Required gas resource for gas lift miln m® 19 | 110 | 454 | 88,7 | 120 | 120

Subsequently, with the time of reduction of reser-
voir pressure on productive formations, it will be nec-
essary to restore the gas supply and switch to the gas
lift method of operation.

Currently, 52 wells are being operated at the field.
According to the calculations of the field development,
the transition of all fountain wells to operation by the
gas lift method is being considered.

Table 3 shows the proposed options for the devel-
opment of the transition of fountain wells to the gas lift
method of operation.

In the gas lift mode, the supply of the working
agent in the range of 2000-2200 meters lifts are carried
out at 38 °C with heated gas through the holes of the
gas lift valves temporarily installed in place [2, 3].

At the field, gas is supplied to gas lift wells with
operating pressures of 70-85 kgf/cm2 by special gas
compression lines. The gas consumption for each well
currently averages 15 thousand m®/day.

To operate the lift with the greatest efficiency, i.e.
with the minimum specific consumption, it is necessary
that the lift operates at the optimal flow rate, which re-
quires the greatest immersion under the dynamic level,

i.e. the length of the lift must be equal to the depth of
the well. The minimum specific flow rate in the maxi-
mum feed mode is provided if the relative immersion is
&=0.5, and for the optimal mode the relative maximum
flow rate is £ = 0.6 [4].

Operated gas lift wells need to be optimized ac-
cording to existing methods. According to calculations,
in gas lift wells with a gas inlet point of 2300 - 2500,
we accept a working pressure of Pwok = 6.4; 7.4; 8.4
MPa, and in wells with a gas inlet depth of 3000 - 3500
m - 10-12 MPa. At gas condensate fields, it is necessary
to implement a closed-cycle compressor gas lift with
high-quality gas preparation for the needs of the gas lift
and with further gas supply to the export gas pipeline.

The system of collection and preparation of prod-
ucts at the wells of the Altyguyi field is compatible with
the collection and preparation of products at the wells
of the Korpedje field.

The system of collecting and preparing gas con-
densate wells of the Altyguyi field is shown in the fig-
ure.
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Figure. The system of collecting and preparing gas condensate wells of the Altyguyi field

The products of gas condensate wells with gas
pipelines are sent to a complex metering unit and from
there they are sent through collectors to the first stage
of the Korpedje complex gas treatment plant.

Let's consider the features of the energy technol-
ogy complex of a gas condensate field on the example
of the Western part of Turkmenistan, including produc-
ing wells, a collection system, a preparation system and
compression of the extracted gas in the aspect of expe-
diency (necessity) of modification (reconstruction) for
the future covered by the field development project [5].

The compressor station (CS) provides:

1. compression of associated gas coming to the CS
reception through the gas pipeline in three compression
stages: from 0.3 MPa to 7.5 MPa;

2. compression of associated gas coming to the CS
reception via combined gas pipelines from oil and gas
collection points (DNC-1 and DNC-2) by fields;

3. compression of the natural gas of the gas con-
densate field itself, which is received by the CS through
an incoming combined gas pipeline connected to the
corresponding group measuring units (GMU).

The technical and technological features of the CS
are also:

- the presence at the compressor station of two
units (with cooling systems) of the first and second
stages of compression of associated gas from an inlet
pressure of 0.3 MPa to a pressure of 2.8 MPa, which is
the inlet pressure to the terminal (third) compression
stage;

- the presence at the compressor station of three
units at the third compression stage, one of which is de-
signed to compress associated gas, and the other two to
compress natural gas coming directly to the final com-
pression stage from the natural gas supply pipeline;

- the presence of a gas cooling system by low-tem-
perature mechanical refrigeration, i.e. by low-tempera-
ture condensation, which is provided by generating
cold on steam compression machines using a refriger-
ant - freon.

The gas resources that can be disposed of (sent to
the consumer with the required gas quality) through the
CS are unambiguously equal to its design productivity
per year while maintaining the above pressure at the in-
let to the CS through two gas streams [6,7].
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A feature of the operation of the gas processing
unit (integrated gas treatment unit) at the current stage
of field development is the need to maintain a pressure
at the inlet to the installation that ensures the required
quality of export gas, i.e. obtaining dew points for water
and hydrocarbons established by the gas supply con-
tract.

The current analysis of the parameters of the oper-
ation of the IGTU reveals a shortage of reservoir energy
of the gas pressure entering the IGTU in the modes cor-
responding to the design performance.

We note that the overall (integral) effect of gas
cooling using low-temperature gas separation technol-
ogy using regenerative heat exchange largely depends
on the type of installed heat exchanger, i.e. its design
features and the area of the heat exchange surface [8].

The heat exchangers installed on the IGTU pro-
vide an almost twofold decrease in the temperature of
the gas entering the low-temperature separator in rela-
tion to the Joule-Thompson choke effect.

The formula for determining the required opera-
tional value of the gas separation temperature (in a low-
temperature separator) is presented as:

Teep = ent. 'ATthr. -ATT()

Sep
Tent. IS the temperature of the gas at the entrance to
the IGTU;
AT~ reducing the temperature on the throttle due
to the Joule Thompson effect:

AP
ATy, = —

e

APy, is the pressure drop on the throttle, MPa;

¢ is the Joule-Thompson coefficient, determined
by the thermodynamic conditions of throttling and as-
sumed to be £ = 0.27 MPa/°C;

AT, is a decrease in the temperature of the gas in
the heat exchanger, which, according to operational
data, is represented as:

ATthr. = ZATthr.

The critical value of the pressure at the inlet to the
IGTU, at which the conditions for the preparation of
conditioned gas are met, is determined by the ratio:

Peonter = Preg TP

ent.cr. req. thr.

where Preq. is the pressure at the beginning of the
gas pipeline (at the outlet of the IGTU), which, in
turn, is determined depending on the values of the re-
quired pressure at the end of the pipeline and pressure
losses in the pipeline;

Preq =Prer. + APy

where: Py is the terminal pressure accepted under
the terms of gas supply equal to 5.6 MPa.

As a result of calculations based on the above ra-
tios, the necessary pressure drop at the IGTU to obtain
conditioned gas with a dew point on water Tqw.= 0 °C
is in summer AP ~ 3.0 MPa and in winter AP ~ 1.5 -
2.0, which corresponds to the need to provide at the en-
trance to the IGTU pressure Pent~ 9.5 MPa in summer
and 8.5 MPa in winter.

The resources of high-pressure gas, which ensures
its preparation to the required conditions at the IGTU,
corresponding to the above calculated values of the in-
let pressure, are determined in this field development
project for the future under consideration [9].

Due to the projected reduction in high-pressure
gas resources in the future, in order to maintain the op-
eration of the gas compressor station in modes that en-
sure gas preparation to export condition, an urgent con-
struction of a booster compressor station is required.

At the Altyguyi field, when choosing the gushing
mode (the diameter of the fitting), it is necessary that
the well has an optimal flow rate with a small gas fac-
tor, gives less water and sand, gushes calmly, without
large pulsations. Only when these conditions are met, it
is possible to ensure the most rational use of reservoir
energy and long-term, uninterrupted gushing of the
well.

When choosing the mode of operation of a foun-
tain well, reservoir conditions are also taken into ac-
count - the proximity of contour water, the possibility
of a plug in the well, the mode of the field itself, etc.

The main reasons for the disruption of the normal
operation of fountain wells are the waxing of fountain
pipes, the formation of a sand plug, corroding of the
fitting, clogging of the fitting or ejection of paraffin
complications, etc. [10].

Measures to restore the operation mode of wells
are carried out depending on the reason that caused its
violation.

When a sand plug is formed in the fountain pipes,
which caused the buffer pressure to drop to zero and the
supply is stopped, a liquid (oil) pump is flushed into the
annular space to restore circulation and eliminate the
plug.

A significant decrease in pressure in the annular
space indicates the formation of a plug at the bottom
and the appearance of water, the latter is detected by
taking a sample from the jet. When water appears, it is
necessary to increase the pressure on the face by reduc-
ing the diameter of the fitting. To eliminate the down-
hole plug, the well is allowed to work without a fitting
or oil is pumped into the annular space.

The pressure drop on the buffer while increasing
the flow rate of the well indicates that the nozzle is cor-
roded by sand, in this case it is necessary to transfer the
fountain jet to another outlet and immediately change
the nozzle.

If the specified method fails to eliminate sand jams
in the lifting pipes or at the bottom, then the well is
stopped for repair work, after which it is put into nor-
mal operation.

Dewaxing of the elevator is the main way to en-
sure the normal operation of fountain wells. The largest
amount of paraffin is deposited in the upper part of the
lifting pipes, at a length of 400 - 1000 m from the well-
head and in the field oil collection system, in which par-
affin deposition increases during the cold season. Sev-
eral methods are used against waxing of lifting pipes.
First of all, these are regime measures: reduction of pul-
sation and frequency of gushing, regulation of the gas
factor in order to reduce it as much as possible.
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If these measures do not give results, it is neces-
sary to clean the lifting pipes from paraffin.

There are 3 types of cleaning from paraffin: me-
chanical, thermal, chemical [11, 12].

Mechanical cleaning of pipes from paraffin is car-
ried out during the operation of wells without stopping
them with scrapers of various designs.

When exposed to heat, the lifting pipes are heated
with steam, hot oil pumped into the annulus of the well
without stopping it. The melted paraffin is carried out
by a jet of oil to the surface, while the paraffin melts in
the switch line. The thermal method does not prevent
the deposition of paraffin in pipes, it is used sporadi-
cally, under favorable conditions and when for some
reason it is not possible to use other more effective
methods.

As a solvent of paraffin, it is envisaged to use con-
densate (gasoline), which is extracted at the Altyguyi
deposit in sufficient quantities.

The most characteristic complications in gas lift
mining are the appearance of sand and cork formation,
the deposition of paraffin in lifting pipes and discharge
lines.

Measures against sand entering the well are of a
regime nature and are reduced to limiting depression,
i.e. limiting oil extraction. The amount of liquid extrac-
tion from gas lift wells is regulated by changing the
amount of injected working agent, the depth of immer-
sion of lifting pipes or their diameter. To prevent the
settling of sand during the periods of its greatest inflow
from the reservoir, without interrupting operation, oil is
pumped into the annulus in small portions by a mobile
pump.

Sometimes the pressure of the gas injected into the
well increases sharply when the liquid supply is
stopped at the same time. This may occur due to the
formation of a so-called cartridge sand plug in the lift-
ing pipes, which blocks the section of the lifting pipes,
preventing the mixture of oil and injected gas from
reaching the surface. To destroy such a plug, gas is
pumped not into the annular space, but into lifting
pipes. If in this way it is not possible to push the plug
from the pipes to the bottom of the well, then it is nec-
essary to remove the pipes [13].

When wells are equipped with a single-row lift, it
is finished with a shank of a smaller diameter than the
main tubing string. The descent of the lifting pipes with
a shank to the filter facilitates the conditions for the re-
moval of sand by the liquid to the surface and prevents
the formation of sand jams.

Measures to prevent paraffin deposits in lifting
pipes during gas lift operation of wells, and methods for
cleaning pipes from paraffin are similar to those used
in fountain operation.

With the drop in reservoir pressures and the flood-
ing of reservoirs at some stages of development in the
gas condensate fields of the western part of Turkmeni-
stan, it is planned to improve the gas lift. It is proposed
to install a column of lifting pipes equipped with bore-
hole chambers with gas lift valves (starting and work-
ing) located in them in the production column on the
packer. This eliminates the influence of the injected gas

on the flow of liquid into the well. It is planned to con-
duct research on optimizing the operating modes of gas
lift wells according to known methods to determine the
optimal flow rate.

It is also necessary to equip the gas lift gas distri-
bution system with regulating and measuring equip-
ment.

All the measures mentioned above are aimed at in-
creasing and stabilizing gas lift production and reduc-
ing the volume of injected gas.

At the Altyguyi gas condensate field under devel-
opment, the number of gas lift wells will increase with
the expiration of the operating time, since with the ces-
sation of well gushing, it becomes necessary to transfer
them to a mechanized method [14].

Under the existing modes of gas lift lifts, the depth
of the input of the working agent (gas) is in the range
of 1400 - 3000 m, the gas input into the lift is carried
out through holes (punchers) temporarily replacing the
working valves.

Gas supply to gas lift wells is carried out from the
gas pipeline via separate gas injection lines at operating
pressures of 6.2 - 11 MPa.

Operated gas lift wells need to be optimized ac-
cording to existing methods. According to calculations,
in gas lift wells with a gas inlet point of 2300 - 2500,
we accept a working pressure of Pyok = 6.4; 7.4; 8.4
MPa, and in wells with a gas inlet depth of 3000 - 3500
m - 10-12 MPa. At the Altyguyi gas condensate field,
it is necessary to implement a closed-cycle compressor
gas lift with high-quality gas preparation for the needs
of the gas lift and further gas supply to the export gas
pipeline.

The issues of ecology and nature protection in-
clude restrictions on the external impact on the environ-
ment, preventing the loss of hydrocarbon resources dur-
ing the extraction, carrying out technical and control
measures.

Oil and gas enterprises occupy one of the first
places among other sectors of the national economy in
terms of the degree of environmental impact. Explora-
tion and development of oil fields includes such tech-
nologies as exploration drilling, oil production, collec-
tion and preparation of hydrocarbons, transportation
and processing.

The enterprises of the oil and gas industry have a
harmful effect on all objects of nature, the atmosphere,
the hydrosphere and underground and surface waters,
the geological environment, drilled wells at all depths,
on the land where they are located.

The cycle of oil and gas works consists of two
main groups:

1. New construction sites (search and exploration,
drilling, installation of equipment)

2. Working processes of the enterprise (collection,
processing, shipment and processing of oil and gas)

When carrying out construction work, a report is
made on technogenic pollution of the earth and the en-
vironment for technical reasons.

A report on the measures taken to protect the en-
vironment should be prepared by oil and gas producing
organizations [15].
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It should be noted that the time spent on explora-
tion, drilling and preparation of oil and gas fields, the
production time of the enterprise, pollution is caused
for technical reasons.

The performance of these works causes high harm
to the environment. Ecological catastrophes that occur
are physical and mechanical impacts on soil, land, flora,
fauna, soil, lowering of hydrogeological conditions,
strengthening of soil erosion conditions, deterioration
of living conditions of fauna and flora and local resi-
dents, and others.

Currently, geological studies have been completed
at the Altyguyi gas condensate field and a field test plan
has been prepared based on the data obtained.

When drilling wells in the fields, the environment
is polluted mainly by some chemical elements used in
the preparation of drilling fluids.

Currently, normal limit values, chemical elements
indicating aggressiveness used in the preparation of
drilling fluids have not been established.

During drilling operations, the source of atmos-
pheric air pollution is diesel-fueled equipment that
emits 2 tons of hydrocarbons and soot, 30 tons of nitro-
gen oxides, 8 tons of carbon monoxide and 5 tons of
sulfur anhydrite into the atmosphere during the year.
When drilling wells, drilling mud is mixed with soil
layers, surface and groundwater, forming 30 m?3/day of
water used [16].

During the development of wells, hydrocarbon
mainly causes pollution. In most cases, oil-based circu-
lating solutions with serious environmental conse-
quences produce used wastewater, suspension and col-
loidal solution.

When preparing environmental protection
measures during installation work in wells, it is neces-
sary to avoid work that negatively affects natural ob-
jects. Since the sources of pollution are closely related
to the technology used by the enterprise, it is necessary
to establish the technology that has the least impact on
the environment. When geochemical breakdown of the
soil, it is necessary to perform the following:

— When preparing plots, it is necessary to pre-
vent contamination of the topsoil from the products ob-
tained;

— To collect sedimentary rocks of drilled rocks
on slurry barns;

— Itis necessary to cover the slurry barn;

— Restore the soil area of the extracted products;

— Road construction.

As a result of drilling operations, there is a nega-
tive impact on the hydrogeological change in the soils
of the earth, and as a result, drilling fluids penetrate into
aquifers, which lead to the formation of a complex of
waters.

The waters used in drilling fluids are divided into
three groups:

1. Water formed during the production of works;

2. Water for household work;

3. Atmospheric, rainwater.

Circulating waters are used to carry drilled rocks
to the surface. In world practice, 95% of clay elements
are mixed into the composition of circulating waters for
the preparation of drilling fluids.

The quality of the flushing solutions used helps the
speed of drilling operations, the prevention of compli-
cations with colmatation and water occurrence [17].

During the operation of producing wells and oil
and gas collection facilities, the integrated safety and
environmental protection system includes:

- monitoring of the condition of borehole fittings;

- selection of equipment and pipelines that meet
the specified operating conditions, taking into account
current regulations;

- periodic testing of equipment for strength
(crimping);

- corrosion protection;

- prevention of technological complications that
create emergency situations (gas communications
flooding, deposition of paraffin and salts in wells and
collection systems), with the use of special inhibitor
substances.

When collecting and storing oil, the requirement
of safety and reduction of hydrocarbon emissions into
the environment are ensured at the stage of arming as-
sembly points in compliance with building codes and
regulations, with the necessary equipment of tanks with
floating roofs or breathing valves, with mandatory col-
lapse of tank farms to localize emergency oil spills [18].

When implementing the gas lift method of oil pro-
duction, with a high manifestation of gas injected into
the well to ensure safety and environmental protection,
it is envisaged (in addition to the design and construc-
tion of the main facilities in full compliance with the
required technological parameters of operation accord-
ing to the current building codes and regulations) the
construction and proper operation of additional techno-
logical equipment that provides a hydrate-free opera-
tion of gas distribution systems (furnaces for heating
gas and inhibition unit). In the case of the construction
of furnaces for heating hydrocarbons, make a prelimi-
nary calculation of atmospheric pollution by combus-
tion products and assess the need to determine the
MPC.

Storage and use of chemicals is planned to be car-
ried out in accordance with their individual characteris-
tics and in accordance with Safety Regulations (SR) in
the oil industry, including providing employees with
personal protective equipment (PPE), carrying out in-
structions and monitoring the condition of equipment
used for the use of chemicals (surfactants, methanol,
etc.).

The operation of electrical installations and heat-
ing equipment is provided in accordance with the cur-
rent rules of SR and fire safety rules.

According to estimates, in oil fields with a similar
technology of oil extraction and collection, the maxi-
mum concentrations of the above harmful substances at
the border of the sanitary zone (within a radius of 1000
m from the source of emission) do not exceed the max-
imum permissible (MPC), which are set for each harm-
ful substance individually according to the methodol-
ogy of the State Committee for Hydrometeorology
(OND-86).

In this regard, emissions of harmful substances
into the atmosphere, subject to regular (accident-free)
technological modes of operation of oil and gas field
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equipment, can be considered approximately corre-
sponding to the maximum permissible emissions (MPI)
[19].

A detailed assessment of emissions for all fishing
facilities is taken into account when compiling an envi-
ronmental passport.

The environmental passport is being developed in
accordance with GOST 17.0.0.04-90 "System of stand-
ards in the field of nature protection and improvement
of the use of natural resources”, which already gives the
full technological cycle of this production from the sup-
ply of raw products to the finished product. At the same
time, the presence of emissions, discharges and solid
waste is carefully checked and calculated at each pro-
duction facility and their impact on the environment is
analyzed. All this material is described and calculated
in the relevant chapters of the environmental passport.
It also concludes that it is necessary to calculate the
norms of MPD, the results of which are issued in the
form of a second volume, but in the future, in the event
of an increase in oil production due to Miocene-Paleo-
gene and Mesozoic underlying red-colored sediments,
it will be necessary to adjust all calculations on emis-
sions.
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Abstract

The development of electronic systems based on renewable energy sources (RES) has made it possible to
distinguish this class of energy sources into a separate energy sector. According to the forecasts of the European
Photovoltaic Industry Association (EPIA), solar energy will displace oil and nuclear energy in the future. In the
world, the annual growth of solar energy over the past five years has averaged about 50%. The energy obtained
on the basis of solar radiation will hypothetically be able to provide 20-25% of humanity's electricity needs by
2050 and reduce carbon dioxide emissions.

Solar cells are considered the main choice for long-term power generation for satellites and space systems.
This is mainly due to their high power-to-weight ratio and good scalability of solar modules in accordance with
the power requirements of the space mission. The constant and significant increase in the efficiency of the devices
has enabled the operation of advanced space systems, such as the International Space Station, rovers and satellites

[1].

Keywords: renewable energy, solar cells, short and medium-term forecasting, machine learning.

Data analysis

The Python programming language was used to
analyze meteorological data, and the pandas, seaborn,
matplotlib and numpy libraries were used as packages.
Datasets located on the "Open Power System Data"
platform were used as data. The search for correlations
in the data based on pairwise relations for meteorolog-
ical weather indicators, as well as finding correlations
using the Pearson correlation coefficient, was carried
out.

Table 1 shows the correlation coefficients for each
weather metric using the Pearson correlation coeffi-
cient. The main information parameters used for data
analysis are: v1 — wind speed; SWTDN - the value of
the intensity of solar radiation to the atmosphere,
W/m2; SWGDN - the value of the intensity of solar ra-
diation on a horizontal platform near the ground,
W/m2; T — temperature, K; Rho — the density of air at
the surface, kg/m3; p — air pressure, Pa.

Table 1
Correlation matrix
| Solar SWGDN SWTDN T rho D vi
ntensity
Solar 1 0,95 0,86 0,79 0,73 0,06 -0,39
Intensity
SWGDN 0,95 1 0,93 0,79 -0,74 0,04 -0,38
SWTDN 0,86 0,93 1 0,79 -0,78 0,1 -0,33
T 0,79 0,79 0,79 1 -0,95 0,017 -0,31
rho 0,73 -0,74 0,78 -0,95 1 0,28 0,22
P 0,06 0,04 0,1 0,017 0,28 1 0,25
vl -0,39 -0,38 -0,33 0,31 0,22 0,25 1

The Python programming language was used to
predict the generation of solar models. Pandas and
numpy libraries were used as packages for working
with data, seaborn and matplotlib were used for visual-
ization, and sklearn was used as a library for machine
learning.

The analyzed dataset should be divided into train-
ing and test samples. The separation will be carried out
by sequentially cutting 80% of the sample to the train-
ing set (January-October 2017), and the remaining 20%

to the training set (October-December 2017). As the
correct answers (y) for the model, the data of the
DE_solar_generation_actual column will be used, and
the signs (X) for training will be: SWGDN, SWTDN,
T, rho, p, v1, v2, v_50m, z0.

There are various training parameters in the mod-
els, automatic selection of model parameters —
GridSearch (lattice search algorithm) will be used to
minimize the error.

Forecasting output
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Least Squares Regression Line is a simple and intensity of the Sun and the intensity of the Sun pre-
widely used method for estimating the relationship be-  dicted by a linear approximation of forecast weather in-
tween a dependent variable or response variable, such  dicators.
as solar radiation intensity, and a set of independent Thus, the target function is SolarIntensity, and
variables or predictors. Regression minimizes the sum  Pressure, Temperature, WindSpeed, SkyCover,
of the squares of the differences between the observed  SWGDN, SWTDN, Z are the parameters of the func-

tion F(1):

Solarintensity = F(SWGDN,SWTDN, Temperature, SkyCover, 1)
Pressure, WindSpeedl, WindSpeed2, WindSpeed_50m, z0).

First of all we need to apply Least Squares Regression Line method to eight-month training data [2]. After
training, the LinearRegression model with coefficients for each weather metric is presented in the formula (5.2):

SolarIntensity = 688 + 17,70 - SWGDN + 4,12 - SWTDN —
—264,57 - T — 590,58 rho + 78.44- p— 11,02 vl + 2
+123,81 v2 —30,432 - v_50m + 105,81 - z0.
Using the obtained multiple regression equation (2), we can construct a forecast graph of the predicted target
variable and real (test) data (Figure 1).
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Figure 1 — Results of forecasting the generation of FES (a) and the influence of atmospheric parameters (b, ¢)
Linear Regression

We can apply the penalizing linear Ridge model on the training data. After training, the Ridge model with
coefficients for each weather metric is presented in formula (3):

Solarintensity = —700,18 + 17,88 - SWGDN + 3,43+ SWTDN —
—593,46- T — 200,83+ rho+ 552 p—96,67 - vl + 3)
439,06 v2 — 7,405 v_50m + 46,18 z0
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Using the obtained multiple regression equation (3), we will plot the forecast of the predicted target variable
and real (test) data (Figure 2).

Comparison solar intensity on prediction and real data
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Figure 2 — Results of forecasting the generation of FES
(a) and the influence of atmospheric parameters (b, ¢) Ridge

We can apply the Lasso penalizing linear model on the training data. After training, the Lasso model with
coefficients for each weather metric is presented in formula (4):

Solarintensity = 269,91+ 17,51+ SWGDN + 3,90 SWTDN —
—115- T—-261,35 rho+ 37,79 p — 68,93 vl + 4
455,86 v2 —51,24- v .50m + 74,89 - z0

Using the obtained multiple regression equation (4), we will plot the forecast of the predicted target variable
and real (test) data (Figure 3).
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Comparison solar intensity on prediction and real data
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Figure 3 — Results of forecasting the generation of FES (a) and the influence
of atmospheric parameters (b, ¢) Lasso

Note that linear regression without penalty and Lasso regression behave similarly, and this is observed in
Figures 5.1 (c) and 5.3 (c). It is obvious that the importance of the features is approximately the same, and the
difference from Ridge regression.

Figure 4 shows the results of forecasting output using the DecisionTreeRegressor.
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Figure 4 — Results of forecasting the generation of FES (a) and the influence of atmospheric parameters (b, c)
DecisionTreeRegressor

Figure 5 shows the results of forecasting output using RandomForestRegressor.
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Figure 5 — Results of forecasting the generation of FES (a) and the influence of atmospheric parameters (b, c)
RandomForestRegressor

Figure 6 shows the results of forecasting output using Gradient Boosting Regressor.
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Figure 6 — Results of forecasting the generation of FES (a) and the influence of atmospheric parameters (b, ¢)
GradientBoostingRegressor

As can be seen from all the graphs, the determining factor is the level of insolation at the surface, however,
this parameter is variable and in itself depends on the level of clouds and humidity.

Model quality assessment

We can evaluate the quality of the obtained models using the criteria: mean quadratic error (MSE), R"2
statistics and average absolute error.

Table 2 shows quality metrics for linear models, and table 3 shows quality metrics for wood models.

Table 2
Quality metrics for linear models
Ne in or- Forecasting Mean squared error Mean absolute error R2
der method (MSE) (MAE)
_ ] 0,765 (mean) £
1 LinearRegression 387,92 16710,52 0,1084 (std)
] 0,757 (mean) +
2 Ridge 209,98 11883,01 0,1343 (std)
0,772 (mean) +
3 Lasso 301,35 14677,08 0,0831 (std)
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Table 3
Quality metrics for wood models
Ne in or- Forecasting method Mean squared Mean absolute R2
der error error
. 0,869 (mean) +
1 DecisionTreeRegressor 79,53 4001,56 0,0657 (std)
0,935 (mean) £
2 RandomForestRegressor 34,43 4204,331 0,0287 (std)
. . 0,937 (mean) +
3 GradientBoostingRegressor 23,71 2533,645 0,0279 (std)

It is seen from Table 2 that among simple linear
models, the Ridge regression model showed the best re-
sult for all the quality metrics under consideration.

It is seen from Table 3, that among the wooden
models, the best result for all the considered quality
metrics was shown by a model based on boosting —
GradientBoostingRegressor. The model with the use of
bagging — RandomForestRegressor coped a little
worse.

Conclusion

The most promising model was the Gradient
Boosting Regressor, which provides the minimum ab-
solute and quadratic errors, as well as the maximum

mean metric R2 and the minimum spread (std) on 10
data segments.
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The article constructs a unique solution to a tertiary-order equation with multiple characteristics with bound-

ary conditions that include all possible local boundary conditions. The uniqueness of the solution of boundary
value problems is proved by the method of integral equations using the sign-definiteness of quadratic forms. When
proving the existence of a solution to the problem, the Green's function method, the theory of integral equations

and potentials are used.
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ness of solution, existence of solution, Green's function, potential theory, fundamental solution.

Introduction. In recent years, the desire for math-
ematical justification of natural phenomena is con-
nected with the study of their mathematical models. For
example, the compilation of mathematical models of
wave propagation with large amplitudes, tsunami
propagation in the oceans, nonlinear wave propagation
in shallow waters, hydro-magnetic wave propagation in
cold plasma and acoustic waves in anhormonic crystals
is connected with linear and nonlinear equations of odd
order ([1]-[6]). Therefore, the study of an odd-order
equation with different boundary conditions is one of
the urgent problems. Since the third-order equation de-

scribes the propagation of non-standard waves in vari-
ous media, it is precisely here that a study is required to
study the asymptotic properties of solutions to these
equations. One of the methods of such research is the
Saint-Venant principle, which occupies a special place
in the theory of elasticity ([7]-[12]). To investigate the
asymptotic properties of solutions to boundary value
problems using the Saint-Venant principle, it is neces-
sary that a solution to this problem be constructed in a
bounded domain. Therefore, the problem under consid-
eration in the proposed article is relevant.
Formulation of the problem and main results.
The purpose of this article is to study the equations

Lu:——ﬁ_o, (1)

In area Q= {(x,t) 0<x<10<t< T}. Equation (1) is one of the representatives of the third order
equation with multiple characteristics. It is known that the fundamental solutions of Eg. (1) have the following

form [13].

U (X—éf;t—r):|t—r|

V(x—f;t—r):|t—r|1/3¢>

Here

U3 ¢ X=¢&

|t—r|2/3 , X#EE t#£7; )

—<

m ,X<§,t¢f. 3

f (Z)=§|Z|1/2 [n7¥28" (n)dn+c*, z>0,

z

z
f(z):§|z|l/2 [ n 32 (n)dn+c”, z<0,

o(2)-2f

—0

2 JZ- 77—3/2

¢"(n)dn+c, 2<0,
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% 232 2312
f*(z):fexp(— \/EJCOS( 72 +/1sz/1, —00 < Z <0,
0
% o 232 2312
¢ (2)=|exp Az-2%2)dz+ exp| — sin + Az |d4, z<0,
; o V2 V2
z=(x—§)|t—r|_2/3.

Here C+, C — integral constants in the positive and negative parts of the axis z respectively.

Functions f (2),@(2), f*(z),¢" () is called the Airy functions for which the relation

f"(z)+§zf*(z):0, (p"’(Z)+§Z(p*(Z):0,

% * 9 * 2 < * T 9 *
['@=7 [@=-T  ['(@)=3 [¢()=0
—00 —o0 0 —00
In domain Q) consider equation (1) with the boundary condition:
u(x,0)=wy(x), u(xt)=w,(x), 0<x<1, 4)
a (Hu(Lt)+ap (uy (L) =@ (1), u (Lt) =@, (t), 0<t<T (5)
Bi()u(0,t)+ By (t)ue (0,8)+ B3 (t)ug (0,t) =5 (t). 0<t<T (6)

We note that we considered similar problems in [14], [15] only for third-order equations of a different form.
Theorem 1. Let the following conditions be satisfied

ay 0, B3#0, 2B,;— B3>0, L <o0.
a

Then problem (1),-(4) does not have more than one solution in the class U € Cf:tz Q)N Ci’tl(ﬁ)
Let problem (1), (4)-(6) have two solutions ul(x,t), u, (X,t). Then  assuming
V(X,t) =u1(x,t)—u2(x,t) we obtain the following homogeneous problem with respect to the function

v(xt).

_ 63v_8_2v_ .
= 5o =0 (xt)eQ
v(x,0)=0, v(x,t)=0,
o (t)V(Lt)+ap (t)vyy (L1) =0, Ve (L) =0,
B () (0,t)+ By (t)vy (0,8)+ B3 (t)vyy (0,1) =0.
Consider the identity
11
[JL(v)vdxdt=0.
00

Integrating by parts, we get

11 1 '[) 1
v2 (x,t)dxdt + (ﬁvz 1t +&v Lt)v(Lt —al( v2(0,t)+=v2 (Lt Jdt:O.
I ()t [| 2V A0+ L2u a0u(at)- 2 v 00+ 5 0)
Hence, by virtue of the conditions of the theorem, the quadratic form

Q(t)sﬂ%vz (1,t)+§—§vx (1,t)v(1,t)+%vf (Lt)

will be positive definite, i.e. quadratic form Q(t) can be written in the following form:

A2ty Loy, v+ 2R (L) = a1 v, 40,250,
B B3 2"
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Here /11 and A, — roots of the characteristic polynomial of a matrix of a quadratic form Q. Then, by virtue

of the conditions of the theorem we have V(X,t) =0 in Q, and due to the continuity of the function V(X,t) in

Q we get that V(X,t)zO in Q..

Theorem 2. Let the conditions of Theorem 1 be satisfied and the following conditions

v1(X).w,(x) €CH([0.1]); @ (t) eCH{[0.T]): (1), 3(t) €C([0.T])

Then problem (1) (4),-(6) has a unique solution in
class u € C3Z(Q) NCZH(Q).

The proof of Theorem 2, i.e. the existence theo-
rem, the solution of problem (1), (4)-(6) is carried out
by the Green's function method using the theory of po-
tentials of fundamental solutions of equation (1) and on
the basis of the theory of the system of Fredholm inte-
gral equations of the second kind.

Conclusions. Based on the research, the following
conclusions can be drawn:

— In the proposed method for studying boundary
value problems, we will apply all possible local bound-
ary value problems for equations (1), since the bound-
ary condition (5), (6) includes all possible boundary
conditions;

— based on the results of this work, one can study
the asymptotic properties of solutions to equation (1) in
the neighborhood of infinitely distant points of the
boundary and irregular points of the boundary;

— Based on the results of this work, it is now pos-
sible to construct a solution to boundary value problems
in unbounded domains.
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VY craTTi po3risHyTO MPOOIEeMy OpraHizalii caMOCTIHHUX CAMOCTIHHUX 3aHSTh (Di3UYHOIO KYJIBTYPOIO 3/10-
OyBadiB BHIIOi OCBITH PI3HUX PiBHIB B yMOBaX BOEHHOTO CTaHy. P03p00sIeHO MOKPOKOBI peKOMEHAIIIT 1I[0/10 Op-
rafizamii Takoi poboTH, a caMme BpaxyBaHHS MOXKIMBOCTEH JOCTYIy O MaTepialiB, 1o0ipka abo CTBOpEHHS 0C-
TYIHOTO KOHTEHTY, Au(epeHIlialis MaTepiary, Mo eHHIK.

Abstract

The article examines the problem of organizing independent independent classes in physical culture of
students of higher education of various levels in the conditions of martial law. Step-by-step recommendations for
the organization of such work have been developed, including consideration of access to materials, creation and
selection of accessible content, material differentiation, and a diary.

KoarouoBi ciioBa: camocTiiiHiCTh, (hi3MYHA KyJIbTypa, AUCTAHIIIHE HABYAHHSI.

Keywords: independence, physical education, distance learning.

Croromui B YKpaiHi muTaHHs 30CPEKCSHHS 3710-
poB’s Hamii € MepuIoYeproBUM Ofpa3y micis 30epe-
JKeHHsI KUTTA. L[ mpoOnema e noBruit yac Oyze 3a-
JMIIATHCh aKTyaIbHOIO, 0COOIMBO 1I€ CTOCYETHCS MO-
JOZOTO  IIOKOJIIHHA, Ha SKE€ JIDKE  OCHOBHE
HaBaHTAXXCHHS 3 BiIOyIOBH HamIOl KpaiHU y HailOmm-
K41 POKH.

SIk He IPUKPO, HAOUIBII BPA3JIMBOIO KATETOPIEI0
II0JI0 3/I0POB’S € CTYACHTCTBO, 0O IiJ] Yac HAaBYAHHS Y
3aKJIaIax BHIIOI OCBITH Pi3HHMX PiBHIB BUHUKAE HU3Ka
mpo0JyieM 1 TPYIHOIIB, 0 SIKUX, YCIia 3a JOCHiIHU-
kamu (P. Cnyxenceka, H. Kynim, B. Mananiii, B. bam-
Oypak) BiTHOCHMO HEBHCOKY PyXOBY aKTHBHICTh, 4e-
pe3 HeoOXigHiCTh NepeOyBaHHS 3HA4YHOI KUIBKOCTI
4yacy B CTATHYHIN 1031, 30KpeMa, CHIIHHS 332 CTOJIOM;
301JIBILICHHS] HABYAILHOTO HAaBaHTa)KEHHS; MPOOJIEMH B
COLIIaJIbHOMY Ta MI)KOCOOHMCTICHOMY CHIJIKYBaHHI [2,
c. 195].

Peauii chorosieHHsl 0AAI0OTH /10 LIMX TPYAHOILIIB
HEOOXIHICTh MEePEXOBYBATHCH TPUBAIHUH Hac y oOMe-

JKEHOMY ITPOCTOPI, HAIIPUKIIAJI, IEPEXOBYBATHCh y 00-
MOOCXOBHIIAX UM YKPUTTSX, SIKI HE 3aBXKIHU JTO3BOJIS-
I0Th BUILHO PyXaTHCh; HEMOXKJIMBICTD IepeOyBaTH J10-
BI'HH 9ac Ha BYJHII, IPOTYJIIOBATUCH, 3aHMaTUCh 3BH-
YHUMH (i3NIHIM aKTHBHOCTSIMU TOIIIO.

YacTroBa KOMITCHCAIIisT 00MEKEHOCTI PyXOBOi ak-
TUBHOCTI CTyJEHTCTBa BigOyBamach Ha IUCIUILTIHI
«®Di3nyHe BUXOBAHHS, 111 Yac AKO1 y 3aKiagax BUIIOT
OCBITH DI3HMX DIBHIB 3aCTOCOBYBAJMCh Pi3HI 3aco0u
MiABUIEHHS PYyXOBOi aKTUBHOCTI.

Onnak, 3 2020 poky B YkpaiHi po3mo4aBcsi JJOBro-
TpuBaJMii KapaHTHH 4depe3 maHaemiro Covid-19 i 3a-
KJIQJIM OCBITH NEPEHIUIN MEePeBaKHO Ha TUCTAHIIHY
(opMy, 3aHATTS IPOBOAMINCH Ha PI3HUX OCBITHIX IIa-
thopmax «Moodle», «Microsoft Teamsy, abo 3a momno-
MOTOH0 CepBiciB «Z00my, «Google meet» Ta iH.

Ha npeBenukuii >xaib, HaBITh MICIS 3aBEPLICHHS
KapaHTHHY HaM HE BJAJIOCSl OBEPHYTHCH JIO0 ITOBHO-
LIHHOTO XHTTSA 4epe3 MOBHOMAcuITaOHE BTOPTHEHHS
pocii i M 3MyIIeH] IPOJOBXYBaTH HABYaHHA 3700y~
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BayiB OCBITH MEepEBaXHO OHJIAKH. SIK cTipaBeIMBO 3a-
3HAYMIIM aBTOPH MyOumikarii «Di3udHa KyJabTypa y BH-
IMX HaBYAJIBHUX 3aKJIa/1aX B yMOBaX KapaHTUHHUX 00-
MexkeHHsIx», yerin 3a O. Tomamyk, B. Cenbko, «Bin-
MOBITHO JIO HUHIIIHIX peayiii Taka MUCIMIDIIHA SK
(iznuHa KyJIpTypa rmocraia rnepeja IpooIeMoro CBOEPi-
JTHOT HEMIOBHOT peai3allii, OCKUIEKH KOMIT FOTep, IoMa-
IIHI YMOBH KapaHTHHHHUX OOMEXEHb HE MOXYTb 3aMi-
HUTH CIIOPT3aJl, TPEHyBAIbHI MaiilaHYNKN Ta CTATiOH,
AKi paHime Oyi 3BHYHHMH JIOKAWisIMH JUIS TIPOBE-
JIEHHA 3aHATH» [3, ¢. 64]. CuTyarlis yCKiIagHeHa THM,
110 Ha BiAMIiHY BiJl 4aciB KapaHTHHY, 3apa3 HEMOKIHBO
MIPOBOIUTH 3aHATTA OHJIAMH dYepe3 BisUIOBI BiIKITIO-
YEHHS CBITJIa Ta IHTEPHETY, NOBITPSHI TPUBOTH TOILO.

Tox nepen BUKIagauamMu (pi3UuHOT KyJIbTYpH HO-
CTa€ HOBE 3aBJaHHs: MaKCUMaJIbHO 3aJly4nTH 3100yBa-
4iB OCBITH PI3HHX PIBHIB JJO CAMOCTIHHHX 3aHATh (izu-
YHOIO KYJITYPOIO.

VY Hamomy AOCHi/KeHHI MU OyAeMO po3IiIsaaTH
CaMOCTIiHy po0oTy (Pi3MYHOI0 KYIBTYpOIO HE SIK Jac-
THHY OTIaHyBaHHS OCBITHHOTO KOMITOHEHTA, a SIK CaMO-
CTilfHY opraHi3amito (i3HIHOI AiSTTHHOCTI B3araJi.

[Ipobmema MoTHBaLii i OpraHi3amield CaMOCTIH-
HOi poOOTH 37aBHA TYpOY€ Ieqaroris, ICUXOJIOTIB, Me-
tomucTiB. i aktuBHO mocnimxysamu C. ToHuapeHko,
1. 3s3t0H, O. XKepuorHukosa, I'. FOmko Ta iH.

3Baxkaroun Ha crierudiky opraHizauii 3aHaTh ¢i-
3UYHOI0 KYJIBTYPOIO (HEOOXiqHICTh PO3YyMIiHHSI MOCIIi-
JIOBHOCTI BUKOHAHHSI THX YM THUX BIIPaB, HEOOXIIHOTO
W TOCTaTHHOTO HAaBaHTAXKEHHs, poOOTa HaJl yciMa Ipy-
MaMH M sI3iB Ta iH.), IepeciyHOMY 3400yBaveBi BaXKKO
CaMOCTIIHO ITPOBECTH IJIs ceOe IMOBHOLIHHE 3aHSTTS,
TOX BHHUKA€ HEOOXiTHICTH OpraHi3allii CremiaabHOro
MeIaroriyHoOTO CYIIPOBOAY Takoi podoTu. CaMe BHKIA-
Jad qucnuiunian «Di3udHa KyJapTypa» MOKe W IMOBH-
HEH OpraHi3yBaTH TaKWH CYIPOBIiJ, KU Mae IPyHTY-
BaTHCh Ha CydyacHiil Teopil HaBYaHHsS i BHXOBaHHS,
aHaJIi31 Cy4yacHHX JOCSTHEHb MICUXOJIOTil, HOBITHIX iH-
TEepaKTHBHUX 3acO0iB 1 TEXHOJIOTIH TOIIO.

Jlo mokpokoBoi opranizaimii Takoi podoTH MoO-
JKEeMO BiJTHECTH:

Ypaxysanus mooicnusocmeii docmyny 0o mamepi-
anie abo eubip oocmynnoi niamgopmu. Koxxen BUKiIa-
Jad noOpe 3Hae, sKa miatopMa € HaHOUIbII 3PYIHOIO
JUTS 3100yBadiB, OHAK, JOCBiA poOOTH 3acBiquye, M0
Kpalle po3MilllyBaT MaTepiain opa3y Ha JIEKUIbKOX
mwratdpopmax. Take qyOmOBaHHS 30UTBITATE MOYKITIBO-
CTi JOCTYITy i BUKOPHCTaHHSI.

Jlobipxa abo cmeopenHsi 00CmMynHo20 KOHMeHmy.
Buknanaui MOXyTh 3allepe4uTH, [0 B HUX BiACYTHIi
4ac 1 MOXKJIMBOCTI pO3pOOIISTH, 3aIIMCYBATH BiJJCOKOH-
TeHT. 3ayBakKHMO, III0 Ha CHOTO/IHI Taka mpodiema 30-
BCIM HE CTOITh TOCTPO. AJDKE MH MAaEMO Ha yBa3i mepe-
B)XHO JIOOIPKY a/IeKBaTHOTO KOHTEHTY 1 PO3MILLIEHHS
Horo Ha 3araJibHOIOCTYITHIH matdopmi. OxHak, 3a Oa-
JKaHHSM BHKJaJad MOXKE CTBOPHTH W BIIACHUH KOH-
TEHT, IO Iie OIble CTUMYJIIOBAaTHME 3700yBadiB
ocBitH. bararopiunuii 1ocBi poOOTH y 3aKiaji BUIIOT
OCBITH [I03BOJISIE CTBEP/KYBAaTH, L0 4acTO Ha OIIUC
BIIPaB HE 3BEPTAIOTh yBAry, a iX IEMOHCTpAIIis i cIoBe-
CHHH KOMEHTap CIIPHUAIOTH O1IBII TOYHOMY 1 IPaBHIIb-
HOMY BUKOHaHHIO. TOMY MU 3yIHHSEMOCH caMe Ha Bi-
JICOKOHTEHTI, OCKITbKH (hi3W9HI BIPABH BIMAararTh iX

a0COJIIOTHO MPaBMIILHOTO BUKOHAHHS. [1ix yac mobopy
BiICOKOHTEHTY MOYKHA CKOPHCTATHCh MaTrepiajiaMu
BceykpailHCbKOro mpoexTy «Junior asist BYuTemiB ¢i-
3ugHOT KyJabTypH «OHIaiH-ypoku 3 Junior». Takum,
1110 3aCIIyTOBYE € MPOEKT «JlimKuTan-¢piskyapTypa s
LIKOJISIPIB 3a y4acri 31poK CHOPTY»
(https://osvita.diia.gov.ua/courses/digital-
fizra?fbclid=iwar08igbhaqvx7_wrbwtww9tdmg_dagpt
vm9dj1kl97__gm7Ikcjvnvthove ). ¥V usomy mpoekTi Bi-
JIOMi OCOOHCTOCTI IEMOHCTPYIOTh BUKOHAHHS TUIaHKH,
BHIIA/IiB, 3TUHAHHS — PO3THHAHHS, CTPHOKH, Oir Ha Mi-
cii, HabuBaHHA M’s9a Ta iH. OCOOIMBO KOPHCHUM Yy
BOMY TPO€EKTI € IEMOHCTPAIlisl BUKOPUCTAHHS CMapT-
(OHIB K MIHITPEHEpPA, IO BBaXKAEMO CHOTOIHI HaJ-
3BHYAaHO akTyadbHMM. Haromocumo, mo xoua i
MIPOEKTH TPU3HAYEH] IS IIKOJIH, 1X LIIIKOM MO>KHA BH-
KOPUCTOBYBATH i y BHILIH IIKOJI 3 METOAUYHUMH pe-
KOMEH/IallisIM1 BHKJIa/1a4a.

Huepenyiayis konmenmy. 3mo0yBaui ocBiTH OY-
IyTh OUIBIN 3alliKaBJICHO CTABUTHCH JIO 3aBAAHb, SKIIO
0aYNTUMYTh CIIPSIMOBAHICTB Ha Ti 9H Ti CBOI AKOCTi. J{0
MIPUKIIay, MOXKHa 3pOOWTH PO3MOMIN 3aBHaHb IS
FOHAKIB Ta JiBYat, abo «Jlis THX, XTO BiAgae mepeBary
«BAXKOMY», «[lIs THX, XTO Xo04e OyTH THYYKHM»,
« 17151 THX, XTO X04€ aKTUBHOCTI» ToIo. BBaxaemo no-
UiTbHUM OyJe W BUKOPUCTAHHS CTaHJApTHHUX Ha3B 3a
Bunamu «CunoBi BrpaBu», «Aepobikay, «Crpei-
yuHT/Po3TsDKKa» TOIO. BBakaeMo LiKaBOIO MOXKIIH-
BICTb PO3POOUTH THIKHEBE TPEHYBAHHS JUISi KOKHOTO
JIHSI, TOA1 TaKi MiAPO3MAIIM MOXYTh MAaTH BiIMOBIIHY
Ha3BY: IIOHEAIIOK», «BIBTOPOK», «CEpesia», IETBEPY,
«ITSITHUISD. 3a3HAYMMO, 110 HE BapTo 3100yBadiB Iie-
PEBaHTAXYyBaTH BHOOPOM, OCKUIBKH  IICHXOJOTH
(b. IlIBap1) CTBEpAXKYIOTH, IO ICHYE «IApajgoKC BHU-
Oopy»: unM OinbIe BUOip, TH MEHIIIA HMOBIPHICTB, IO
nronuHa OyJie HAM 3a10BoJeHa [1].

lJoO0ennux. Bukianad Moxe CTBOPUTH IOJEH-
HHK JJIsl 3alIOBHEHHS 31100yBavyeM, y HbOMY MOXYTb
OyTu nependaveHi pi3Hi BapiaHTH: HAPHUKJIIA, TaM MO-
JKHA BIIMIYaTH MIOJICHHE BHUKOHAHHS PAaHKOBOI 3apsi-
JIKH, a00 OBHOIIHHOTO (hi3UYHOTO TpeHyBaHHs. BoOa-
YaeMo MOJBIiHY peauizaliiro i€l i1el, sKuit MoXHa pe-
ami3yBaTd 3a  JIOOMOIOK  cHijibHOro  google-
JIoKyMeHTa Ha google-nmucky. Takuii moeHHHK MOXKe
OyTH IHIUBIAyalsHUM, TOOTO KOXKEH 300yBad MOXKE
3allOBHIOBATH MOTO CaMOCTIHHO BiAIIOBIZIHO JO BHKO-
HaHHS (I3UIHAX aKTHBHOCTEH. AOO 11e MOXKe OYTH CITi-
JbHUHA IIONEHHHUK, Y SIKOMY Oysie BHIHO aKTHBHICTh
BCi€i rpynu 3100yBayiB, HAPHUKIIAL, Y PSIJKY «pPaHKOBa
3apsiiKa», KOXKEH, XTO 3pOOHB 3apsiiIKy CTaBUTh «+».
Tak camo e cTocyeTbes i iHIIKMX akTUBHOCTEH. Kpim
IHIIIOr0, TAKUH IIOIE€HHUK JO3BOJIMTH BUKJIada4€eB] BiJI-
CIIIKYBAaTH, SIKi aKTHBHOCTI KOPHCTYIOTHCSI TIOITUTOM,
MIpOaHaJi3yBaTH 3arajibHy akTHBHICTb, BUCIIIKYBATH 11
JQUHAMIKY 4u 3aHema] Tomlo. L{ikaBoro ieer € Takox
CTBOPEHHS CIIUIBHOI TPyNU y MECEH/UKEpax 4u colia-
JBHHUX MEPexkax, Jic MOXKHA BUKIIAaTH (iKcalliro Biac-
HUX TPEHYBaHb: BiI€O UM IOBI1IOMJIEHHS. Y TAaKOMY BH-
MaJIKy, Ha Hally J{yMKY, IPHUKJIQJIOM, TIEPII 33 BCE, MAE
BUCTYTATH CaM BUKJIA/1ad.

OTxe, ChOTOAHI B YKpaiHi HaJ3BUYAIHO TOCTPO
CTOITh mpobaemMa oprasizailii caMOCTIHHUX 3aHATH Qi-
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3UYHOIO KYJBTYPOIO 3100yBauiB BUIIOI OCBITH B YMO-
Bax BOEHHOT'O CTaHy, OCKIJIbKH CTYJEHTCTBO 1030aB-
JICHE MOXKJIMBOCTEH PETYJISIPHO 3aiiMaTHCh (i3MYHOIO
KyJIbTYpOIO MiJl 4ac ayIUTOPHHX 3aHATh Yepe3 HU3KY
00’exTHBHUX Npr4KH. ToMy Ha BHKJIa1a4a [[bOTo OCBi-
THHOTO KOMITIOHEHTY MOJISITa€ BaXKJINBE 3aBJaHHS — J10-
MOMOTa B OpraHi3aiii caMOCTIHHX 3aHSATh Ta iX CTH-
MyiroBaHHA. [IponoHyemo st BupilieHHs Ii€i mpo-
OmeMH MaKCHUMalbHO 3pydYHO OpTraHizyBaTtu poOoTy
3n100yBadiB: 00paTH HAWOUTBIN 3pyUHY Ui KOPHCTY-
BaHHS OCBITHIO TIATQOPMY UM ICKiIbKa; MiOpaTH 9u
PO3po0OUTH MaKCUMAaIBHO JOCTYIHHH 1 3p03yMIITHIA Bi-
JICOKOHTEHT, MU(EpeHIiHOBaHUN 32 NMEBHUMHU O3Ha-
KaMH; CTBOPEHHS IOJICHHUKA a00 Pyl y COLiaJIbHUX
Mepekax Ud MeCeHKepax.

[lepcriekTHBH MOJANBIIOTO JOCIIIKEHHS BOaya-
€MO B pO3pOOIli CHCTEMHU CaMOCTIHHX 3aHATH 3 (Pi3uy-

HOT KyJbTYpH I MaiiOyTHIX (haxiBIliB OKpiM criemia-
meHOcTel 014.11 Cepennst ocBiTa. DizuyHa KyJIbTypa
ta 017 di3uyHa KynbTypa i cropr.
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The article analyzes the emergence and development of journalism in the philosophical space. Journalism in
the philosophical space has historically manifested itself in various modifications, such as philosophical journal-
ism, philosophical journalism, philosophical magazine, media philosophy, visual philosophy. This topic has not
yet found a sufficiently comprehensive study both in philosophy and in the works of media analysts, although the
relevance of such a study is undoubted, since new realities have emerged: such as the information society, media

reality, media philosophy, etc.
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The philosophical analysis of journalism was ac-
tualized in the late twentieth and early twenty-first cen-
turies. This circumstance is due, first of all, to the fact
that journalism has begun to touch almost all spheres of
human and social life. There is no sphere of society
where journalism does not intervene. Thanks to this, it
has a radical impact on the social, professional, educa-
tional, political, and spiritual spheres of life. Journalism
has also touched upon such a sphere of spiritual pro-
duction as philosophy. Philosophy and journalism are
socio-cultural phenomena, but their connection began
only at the end of the eighteenth century. The origins of
this connection are born with the appearance of the first
printed media in Europe - newspapers and magazines.
The relationship between philosophy and journalism
becomes part of the discourse on its philosophical un-
derstanding. This discourse is historical and dynamic.
Journalism today is a part of the mass media poly-sys-
tem, multifunctional institutions of society, such as the
press, television, radio, and the Internet, i.e., there are
various types of journalism. Hence, it is necessary to
determine their correlation, connection with philoso-
phy, and the role of journalism in the philosophical
space. This aspect is the purpose of the article. So far,
there are no special substantiated studies on this issue,
although two international conferences have already
been held at St. Petersburg University on media philos-
ophy (2007) and the historical development of philo-
sophical journalism (2010). The theoretical foundations
for analyzing journalism in the philosophical space are
presented in various aspects in the works of such well-
known philosophers and media analysts as M. McLu-
han, J. Brodriard, D. Rushkoff, F. Fukuyama, L. Lesh,
L. Pento, G. Pocheptsov, I. Mykhailyn, V. Mironov, A.
Carmine, V. Fedotova, V. Podorozha, V. Dubrovsky,
V. Savchuk, M. Shlemkevych, O. Sobol, M. Luhmann,
I. Pavlyk, M. Emery, L. Zamaleev, A. Ivanenko, V.
Proleyev, I. Smirnov, M. Stepanov, and others.

It should be noted that in the works of media ana-
lysts, and above all on the pages of the International

Journal "Gazeta", it is said that the theory of journalism,
the understanding of journalism proposed in the early
twentieth century by F. Siebert, T. Peterson and W.
Schramm in their work "Four Theories of the Press"”
cannot satisfy modern researchers and be relevant to
modern reality. Recent scholarly works, both foreign
and domestic, emphasize the understanding of journal-
ism as a component of communication studies, a means
of communication and communication. It was this point
in the analysis of philosophical journalism that was em-
phasized at the conference at St. Petersburg University
in November 2010.

Journalism in the philosophical space manifests it-
self as a philosophical journal, as a means of profes-
sional communication. One cannot but agree with the
point of view of Russian researchers that the philosoph-
ical journal is becoming one of the important institu-
tions capable of ensuring both the communication of
the philosophical community and the interaction of phi-
losophy with other areas of social and humanitarian
knowledge [1, p. 227].

Philosophical journalism and philosophical jour-
nals have become a kind of being of philosophy since
their inception, just as the novel became such a being
in the second half of the nineteenth century.

In his article "Philosophical Journalism” in the
journal “Sociologos” in 1997, the French philosopher
L. Pento noted that journalism as a component of the
media interferes with such an esoteric sphere as philo-
sophical production, appropriates a special form of
competence, although it seems to claim secondary
roles, chooses stars, topics, and titles. Journalists seem
to only describe what is happening before their eyes and
without their participation. This invasion is not limited
to the frontier, it concerns the impact on the entire field
of spiritual production [8]. The author raises a very im-
portant problem: allegedly, not explicit interference in
philosophy actually leads to a weakening of internal
control, philosophy is interpreted in such categories as
hybridity, parasitism, and mingling, and philosophy
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loses its identity. L. Pento's opinion should be empha-
sized that nowadays there is a situation where philo-
sophical journalism is no longer perceived as marginal,
it is intended to become part of the usual attributes of
the career of a new mandarin, trying to put philosophy
under control, falsifying the image of philosophy and
philosopher [8]. There is a deprofessionalization of phi-
losophy, as emphasized by postmodernists. Thus, R.
Rorty stated in his work "Philosophy and the Future"
that there is no need to care about the purity of philos-
ophy [9]. Ortega y “Gasset” drew attention to the
deprofessionalization of philosophy even earlier, not-
ing that philosophers are becoming everything: politi-
cians, teachers, writers, researchers, but not philoso-
phers [6]. According to M. Luhmann, R. Rorty, Beck,
and L. Pento, philosophical production in the modern
world is becoming a commodity, a component of a sin-
gle world - the commaodity world. In this sense, philo-
sophical journalism also becomes a kind of commodity.
This circumstance changes the functions of both jour-
nalism and philosophy, which is facilitated by the in-
formation society.

In today's society, journalism is ready to advertise
anything: cars, laundry detergents and clothes, hygiene
products, the human body, and even concepts. The phi-
losophy of "revealing simple truths," which is now be-
ing polarized in numerous white books by Paulo Coe-
Iho, Antoine de Couattier, and many other "interpreters
of life," suggests that everything can be sold or bought.
And even get a lot of money for it. Not the least role in
this is played by the mass media, which distributes, in-
forms and provides the average user with new discov-
eries today. Like a horoscope that advises to refrain
from conflicts today, it creates an everyday philosophy
for itself. Almost everyone should realize that philoso-
phy is good and a sign of education. Philosophy is for
the masses. Philosophy is for everyone's home. In gen-
eral, the knowledge that is created and accumulated by
a few dissolves among millions. It's like a dish that a
professional chef worked to create, and which the
whole family enjoys after putting it in the microwave.

This is the influence of magazines on philosophy.
This is what Yas Persian called the ability to communi-
cate. This can be considered positive or negative, con-
demned by highly specialized conservative philoso-
phers, or, on the contrary, proclaimed a geometric pro-
gression in the development of philosophy by those
who seek to spread it over as many territories as possi-
ble. But despite the strong defenses of journalism, or
rather, its opening of borders for everything innovative,
which, like a snowball, merges into something big and
influential, philosophy also has something to contribute
to the postulates. At the moment, we can talk about the
creation of so-called intellectual journalism - philo-
sophical journalism. Those experts in words and their
work who have gone beyond the dryness of news re-
ports and the objectivity of analytical articles can safely
refer their publications to this type of journalism. Un-
like philosophers, who give up the simple in favor of a
complex and deeper comprehension of things, they
tackle the problems of everyday life that require sub-
jective thought. Many university philosophy graduates
have the ability and desire to try their hand at the press,

and no fewer journalists prefer philosophical essays.
Freed from the constraints and requirements of the jour-
nalistic genre, they create their own concepts of seeing
the world, combined with professional experience and
knowledge of life. Perhaps they are even more produc-
tive than philosophers themselves, taking advantage of
the many masks that journalists have to wear in their
daily work. But on the other hand, this can lead to am-
biguity in their views, variability of opinion, and insta-
bility of position.

The new turn in philosophical journalism was al-
most universally welcomed by young professionals.
For example, an electronic literary and philosophical
almanac of students of the Moscow State University's
journalism faculty is available on the Internet, and they
characterized it with the following apt statement: "Jour-
nalism is a curved line, while philosophy is a set of seg-
ments, each of which ends with a large number of orig-
inal segments.” To decipher their thought, we can say
that journalism is a planned path characterized by the
typical features of all genres: relevance, informative-
ness and efficiency. It never compromises these postu-
lates, only sometimes changing the vector of its direc-
tion depending on the surrounding circumstances. Phi-
losophy creates many thoughts, many concepts, which
can either be in the same plane or never meet. And each
new thought is at the same time a space for new dis-
putes, new views, and, as a result, new branches (seg-
ments) of the philosophical current.

Philosophy is currently in an ambiguous position.
Secular literature? Intellectual writing that divides peo-
ple into "those who are in the know" and "“those who
are not"? Is it possible that the popularization of jour-
nalism only stimulates its development? The influence
of philosophy on the fourth power can be evaluated
positively - commentators have learned to think with
their own worldview in mind. Philosophical journalism
= literary culture? Many questions, and not only these,
will arise for those who discover the ability to philoso-
phize in life. How to solve them is up to both the jour-
nalist and the philosopher, because each of them al-
ready has the right to think subjectively.

The emergence of media reality presents multiple
images, a new configuration of philosophical journal-
ism. Not only professionals become the subjects of
philosophical journalism, it is open to specialists in var-
ious fields, and it takes on the expression of a kind of
intellectual game. According to L. Pento, philosophical
journalism is becoming a cultural form par excellence,
thanks to which mediators, people who cross borders
and make transitions, whether they are journalists, writ-
ers or university professors, contribute to making free
circulation in the intellectual field collectively accepta-
ble [8, p. 30-35]. This is the meaning of philosophical
journalism as a free means of communication, both pro-
fessional and cultural, and public in general. In today's
philosophical situation, a philosophical journal ac-
quires the character of intercultural communication.

Philosophy has always been interested in the rela-
tionships between people, their interaction and mutual
influence, not just communication in itself, but its role
in education, science, and culture. Philosophical jour-
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nalism is a very important tool in this process, as evi-
denced by the dynamics of philosophical journal pub-
lishing in the world in the twentieth century.

At the beginning of the First World War of 1914-
1918, more than 40 philosophical journals were pub-
lished in the world; during the war, the publication of
many philosophical journals was interrupted, and some
ceased to be published. In 1919-1939, 57 new philo-
sophical journals appeared in Germany, Italy, France,
and the United States; they began to be published in
China, Australia, and India; specialized philosophical
journals on the logic and methodology of science ap-
peared ["Erkenntnis" (Lpz., 1930-1940); "Philosophy
of Science" (Bat., since 1934); "Theoria" (Goteborg,
since 1935)].

During the Second World War (1939-1945), 21
philosophical journals ceased to be published. New
philosophical journals were created mainly in the
United States. In the postwar years, the number of jour-
nals increased: in 1945-1950, 37 new philosophical
journals were created, in 1950 - about 50, in 1951-1960
- also about 50, in 1960-1966, about 40 new journals
began to be published. During this period, philosophi-
cal journals appeared in a number of Latin American
countries (Argentina, Chile, Brazil, Mexico, Ecuador),
Pakistan, and India; there was a further specialization
of philosophical journals in the history of philosophy,
aesthetics, methodological problems of social sciences,
ethics, and logic; abstract philosophical journals and
new international philosophical journals were created.
The main trend in the development of philosophical
journalism is the doubling of their total number in 15-
20 years (in 1850 - 4, 1870 - 9, 1890 - 19, 1910 - 38,
1930 - 58, 1950 - 97, 1970 - about 200).

At the beginning of the XXI century philosophical
journals are published in Russian - 15, in English in
Australia - 1, England - 8, the Netherlands - 2, Norway
-1, the USA - 22, international philosophical journals -
7, in German - 1, in Germany - 19, in French in Bel-
gium, France, Canada - 15, as well as 7 international
ones, in Spanish - 1, in Italian - 28, philosophical jour-
nals are published in Bulgaria - 2, Brazil - 2, Poland -
4, Romania - 1, Finland - 1, Estonia - 1. As for Ukraine,
“The Ulrich's international” listed only one philosoph-
ical journal in 1970 [3]. But the situation with philo-
sophical journalism has changed. Philosophical jour-
nals are published in almost all universities of the coun-
try, although, unfortunately, there is no list of them,
since most of them are published at the expense of
teachers and graduate students. Why do we have this
situation? According to S. Proleyev, who stated this in
his article "The Purpose of a Philosophy Journal in the
Mirror of Statistics," the manifestation of this state of
philosophical journalism in Ukraine is the rapid decline
of philosophy and related disciplines in the structure of
university education. We have a situation of a kind of
"shagreen skin" that is shrinking in size so rapidly in
the course of the national university situation that the
entire twenty-five-century-old respectable philosophi-
cal tradition, this intellectual core of European history,
will soon be left in Ukrainian universities as a small
patch, suitable only for covering up for the current sit-
uation, as even savages do. It seems that even today,

Ukrainian educators and university administrators do
not get rid of this thing only out of shyness, not seeing
any other useful, educational role for philosophy [7, p.
138].

It should be noted that this is almost the only com-
prehensive article in recent years, both at the end of the
twentieth century and not at the beginning of the
twenty-first century, not only about the fate of the
Ukrainian philosophical academic journal "Philosophi-
cal Thought" but also about the fate of philosophy. This
idea is also present in V. Anashvili's interview with the
Russian Journal. He emphasizes that without a number
of qualified journals of multiple "orientations" and sev-
eral "national™ humanities journals, we will face a sci-
entific turning point [4, p.7]. Analyzing the state of
philosophical journalism in Russia, he draws a very
pessimistic conclusion: the Philosophy Faculty of Mos-
cow State University publishes the "Bulletin of the Phi-
losophy Faculty" with a circulation of 6300 copies, and
this is Moscow State University - it is a world univer-
sity. And its journal should be appropriate, large-scale,
if not international. "Questions of Philosophy™ and
"Philosophical Sciences™ have long since lost the nerve
of modern humanitarian journalism, gloomily returning
to the style and themes of long gone times [4, p. 10].

The authoritative Philosopher's Index, which has
existed since 1967 and is updated every three months,
still does not include Russian journals and yearbooks.
According to Yu. Sineokoya, this can be explained by
the publishers' disinterest, not always reflected by the
emphasis on self-sufficiency, hermeticity, and absence
in the global professional dialogue on equal terms [10,
p. 115]. Ukrainian philosophical periodicals are also
absent from the index. The reasons for its absence are
similar to those of the Russian ones.

The position of S. Proleiev, V. Anashvili, and Y.
Syneokoya is shared by V. Porus, who believes that
there is a contradiction between the many thousands of
professional philosophers and the small number of phil-
osophical journals, their number is pathetic and cannot
be compared with the situation in some European coun-
tries. He makes a rather harsh statement that even this
"insignificant” journal production by modern standards
is filled with compilation and abstract descriptions,
against which high-quality works become an exception.
The philosophical journal becomes a means of produc-
ing "complicated" personnel who lose their purpose.
That is why, according to V. Porus, our journals cannot
be called avant-garde.

Analyzing philosophical journalism, it should be
emphasized that in the information society it is a com-
ponent of the mass media. N. Luhmann drew attention
to this fact, emphasizing that the concept of mass media
should cover all social institutions that use technical
means of dissemination to disseminate messages, that
the products of mass media are newspapers, magazines,
photocopies, etc., but not manuscripts written in dicta-
tion in the Middle Ages, and not public speeches and
stories in our time. Distribution technology has played
an important role in the process of separating the mass
media system, just as money played a role in relation to
the economy [5, p.15].



38

Slovak international scientific journal # 68, (2023)

The modern information reality has made signifi-
cant changes in the theory and practice of journalism
and philosophical understanding of communication.
Philosophical journalism is becoming more and more
the subject of scientific analysis due to a number of so-
cio-cultural circumstances. The understanding of the
very phenomenon of “journalism™ has changed. It is be-
coming a structural element of the mass media.

Philosophical journalism is one of the professional
means of communication and should be classified as a
scientific type, since philosophy has the status of a sci-
ence. At the same time, philosophical journalism can be
interpreted as a kind of corporate culture. From this per-
spective, there is no analysis of philosophical journal-
ism, although it is quite relevant. It is relevant because
it raises the question: is philosophical journalism only
and only for specialists, or is it changing its status and
becoming public? The analysis of scientific publica-
tions (a rather small number) shows that the interpreta-
tion of philosophical journalism has two directions:
classical and post-classical, tradition/innovation. While
the classical trend in philosophical journalism is asso-
ciated with its emergence in the bosom of German phi-
losophy, the post-classical trend is associated with the
emergence of post-classical philosophical thought, and
above all, postmodernism.

Modern media technologies are changing the con-
figuration of philosophical journalism. At the begin-
ning of its emergence in European culture in the late
eighteenth and early nineteenth centuries, philosophical
journalism existed as mono-journalism, only as a mag-
azine, as a book. This model of a philosophical journal
was embodied in the late nineteenth century in the
"Philosophical Three Monthly™ published at Kyiv Uni-
versity by Professor V. Kozlov. It was the first philo-
sophical journal to appear at that time in both Ukraine
and Russia. V. Kozlov's journal is an analog of the phil-
osophical journals published by F. Schelling in Ger-
many, which became the birthplace of philosophical
journalism. It was this country that initiated journalism
as the existence of philosophy. F. Schelling synthesized
philosophy and journalism, and he can undoubtedly be
considered the first philosopher-journalist. The begin-
ning of journalism in Ukraine is associated with the
Kharkiv Imperial University in the first quarter of the
nineteenth century. I. Mykhailyn, analyzing the first
magazines in Slobozhanshchyna and Ukraine, proves
their important feature: the essence of philosophical
topics. This applies to such first journals as Democritus,
Ukrainian Journal, and the journal Faith and Reason
made a significant contribution to the philosophical
space. It was the first philosophical journal in the Rus-
sian Empire. An interesting and rather fruitful opinion
in this regard is that of the Russian researcher L.F. Za-
maleev, who noted that without the support of journal-
ism in the first half of the nineteenth century, the for-
mation of philosophy would not have taken place in the
Russian Empire, and that, in the words of G. Florovsky,
there would not have been a philosophical "icebreaker".
The periodicals of the twelfth century discussed the
meaning of philosophy as wisdom, and created philo-
sophical movements and trends. The whole color of the

university professors is organized into newspapers and
magazines [2].

In this context, the opinion of the famous Ukrain-
ian philosopher and journalist M. Shlemkevych is wor-
thy of attention. In 1948, he published an article "Organ
of Public Opinion (Ideas for Philosophical Journal-
ism)" in the foreign journal "Problems"”, in which he
proves that the worldview of the Ukrainian nation was
built and created by publicists and journalists, not phi-
losophers, which is typical for Germany and France,
where it was formed in academies and universities
since the eighteenth century [11].

Media reality presents multiple images, a new
configuration of philosophical journalism. It is becom-
ing a kind of media philosophy, presenting itself as an
online magazine, a blog, a visual image, etc. Technol-
ogy is becoming the main factor that not only deter-
mines the development of new configurations of philo-
sophical journalism, but also the means of its manifes-
tation. As a result of this situation, scientific contacts
and scientific cooperation overcome national and re-
gional borders and become communication without
borders. Intercultural scientific communication and in-
tercultural scientific interaction are taking place. Ac-
cording to Yu. Sineoka, since 1980 philosophical peri-
odicals have increasingly played the role of moderator
of philosophical discourse. This applies to both experi-
mentation with the identification of philosophy by ap-
pealing to the language of politics, art, psychotherapy,
etc. and the expansion of the space of philosophy itself,
the construction of new disciplines [10, p. 135].

Thus, in modern conditions, philosophical jour-
nalism is an important element of mass media. It is one
of the means of scientific communication that presents
a new configuration in the information society. Philo-
sophical journalism presents itself as a book, as an
online magazine, changing the means of ineffective
communication, turning any problem that worries peo-
ple into a commodity and entertainment in the global
communication space, setting a new configuration of
philosophy, acting as an alternative to its classical aca-
demic image.
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Abstract

This article is meant to provide some initial notions, materials, and concept for the study of advertising. It
draws on advertising literature in three countries Egypt, the UK, and Belarus. | committed to bridging the gap
between the huge body of research on advertising in the three countries. The history of advertising is particularly
explained in these three countries briefly. We need to understand how advertising was formed and legalized in
these counties in order to arm ourselves with knowledge about practical, historical, and legal forms of advertising.
In this article | wanted to answer the question who invented the art of advertising? How is advertising shaped in
Egypt, the UK, and Belarus, historically, legally, and literary? Advertising has an impact on our lives, our per-
spectives, and feelings. This article aims to provide researchers with some knowledge about the development of
the advertising processes to imagine and understand the amount of devolvement was achieved and investigate this

field of advertising as well as how it influences and shapes our social lives.
Materials and Methods: The study is based on publications by Arabic, English and Belarusian authors,
which highlight on advertising, its history, and its literature. General scientific and special research methods were

used in the course of the study.

Findings and Discussions: After studying the scientific works presented in the article, the author identified
the issues that are raised in these scientific studies, such as the initial of the advertising and special attention paid
to the development of advertising in these three countries and its various characteristics and approaches.

Keywords: Advertising, giant billboards, advertisers, Egyptian advertising, British advertising agencies, Bel-

arus advertising.

Who invented the art of advertising?

The Pharaohs, not the Romans, were the first to
invent the art of advertising, it was posted by Dr. M.
Al-Sabban. In a thesis on which he was awarded a doc-
torate, Dr. M. Al-Sabban, (Professor of Design and Ad-
vertising at the Faculty of Specific Education at Cairo
University) proved scientifically that the Pharaohs were
the first

to invent the art of advertising, thus smashing old
theories that traced the creation of the foundations of
this art to the Greeks and Romans. Through his study,
it became clear to him that the ancient Egyptian letters
are not symbols as it is well known, but rather forms
equivalent to the alphabets, which are closer to forms
of nature. During his research, he stopped at the studies
that indicated that the Greeks and Romans were the first
to invent the art of advertising, so he started working to
verify the truth of the matter until he ended up proving
that the Pharaohs were the first to know this art in the
world. One of the main difficulties he faced was the
lack of a reference for the art of advertising with the
Pharaohs, which forced him to research, and read about
aspects of ancient Egyptian life. In addition to the pres-
ence of thousands of artifacts to be studied and the
translations of ancient Egyptian writings contained in
them to monitor the dimensions of ancient Egyptian
thought. Advertising is related to reading and writing.
The ancient Egyptians were educated enough to create
written advertising messages in various aspects of life
that differ from the current vision of commercial adver-
tising. By studying texts, monitoring the events of their
daily lives, it became clear the Pharaohs had an innova-
tive advertising vision. For example, it was written on
the door of one of the tombs "O living people passing

in front of this place, do not enter it with the intention
of distorting it, otherwise the crocodile will wrap
around you" which is a clear warning to anyone who
dares to tamper with the cemetery Its contents are very
similar to signs that we find in public places, such as
"No Smoking" and "Danger of Entry™ [1].

In her article on Egyptian civilization, "Political
Propaganda in Ancient Egypt,” N. M. Ahmed asserted
that political propaganda in ancient Egypt was the goal
and means for anyone who wanted to reach an im-
portant political or religious position, meaning that he
was seeking to include the largest number of popular
support for him by announcing his work or by proving
his eligibility for the position, whether through the job
order or as a son of a dynasty that monopolized the po-
sition [2]. From the previous examples, we can be sure
that the pharaohs were the first people on earth who
used the art of advertising in order to persuade, warn,
or sell something, or an idea.

Tej K. Bhatia in his book, Advertising in rural In-
dia (in 2000), highlighted in his study on how pharaohs
wrote on special type of papers they called it papyrus
which was used by the Egyptians to create posters, let-
ters, and /or to write a notice about lost property. An-
other example of ancient advertising is wall or rock
painting for advertisements, which is still practiced to-
day in many regions.

We pay attention to the tools or means of advertis-
ing in old ages. Moreover we would better call them the
stages of the improving of advertisements, so papyrus
was the first means of advertising, then David Wen-
grow in his article, Prehistories of Commodity Brand-
ing (2008), indicates that about 4000 years ago people
started using seals and tags made of stones. In ancient
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times, many products were marked with seals or tags.
Affixing simple stone seals to goods dates back to
around 4,000 years ago; over time, these seals evolved
into clay ones with exquisite images, frequently repre-
senting the producer's identity. After a long time people
started using some maker marks that is around 1300
BC. Then came the Indians, they applied distinguished
marks to valuable goods such as precious metals [3].

Advertising in Egypt

Early nineteenth-century advertisements were
cliched and longwinded. However, they continue to be
primarily factual and informational in nature. As one
might anticipate from an official newspaper, many of
the advertisements are for items that the government
wants to sell, like surplus goods or stock in its corpora-
tions. Additionally, there are advertisements placed by
people looking to sell their homes, properties, and
books. The majority adheres to a formula in which they
outline what is being sold, buyers should get in touch
with by a certain date, and state that the item will be
sold to the highest bidder. These advertisements were
targeted at middle-class and upper-class males who
were interested in staying current with the state of the
economy. The quantity, frequency, and sophistication
of advertisements all increased as more publishers real-
ized the value of using advertising. At the same time,
there were an increasing number of businesses, outlets,
goods, and services looking for advertising. Then, the
first significant boom appeared in the market for pa-
tented drugs and cosmetics; however, they were differ-
ent from English advertisements in that they occasion-
ally mentioned a specific pharmacy. Advertisements
blurred the lines between foods, beverages, and even
the distinction between food and beauty, telling con-
sumers that they could add vitamins to their hair to re-
store its beauty and drink wine to increase their vitality.
Advertising that was focused specifically on one gen-
der was rare, despite the fact that many ads clearly tar-
geted women. The biggest distinction was the absence
of official notices. Then, commercials got fancier, more
elaborately decorated, used different fonts, and had bet-
ter, more frequent sketches as illustrations. Addition-
ally, there was more gender specificity, and they re-
flected the growth of the middle class and of foreign
corporations. Traditional advertising, however, contin-
ued to be prevalent during the study period. The indi-
cation of a middle class that is expanding and becoming
more affluent. The rise in hotel and vacation advertis-
ing is one piece of the puzzle in this case. In the past,
guidebooks and the foreign press were the main places
to find hotel advertisements. The most opulent hotels
with a wide range of amenities and services were fre-
quently featured in these advertisements. On rare occa-
sions, advertisements for these upscale hotels would
also appear in Arabic periodicals. Advertisements for
hotels start to appeal to more modest people. Egypt has
become a more significant economic and political force
in international affairs. The 1952 Revolution that put
Nasser in power, the 1956 Suez Canal nationalization,
the 1958 Soviet Union support for the High Dam, and
the 1958 union with Syria are all evidence of Egypt's
burgeoning vitality. The Egyptian press under- went

major developments, especially the introduction of il-
lustrated magazines, and a significant increase in the
number and quality of advertisements [4]. Due to the
departure of numerous foreigners (Greek, and Italians
etc....), who were significant traders, Egypt's distribu-
tion system has undergone a significant change over the
past few years. However, there is some debate regard-
ing the worth of the services provided in a developing
nation by these trader middlemen. The importance of
retail advertising and promotion is minimal. Less than
20% of newspaper advertisements are for retail. The
cost of retail advertising is prohibitive for the majority
of retailers due to the lack of local news publica-
tions, all significant magazines and newspapers are re-
gional. Some department stores make extensive use of
circulars to advertise clearance sales. Rarely is direct
mail used. Government price controls, the live-and-let-
live philosophy, the idea of a limited market, and the
maintenance of resale prices are the foundations of re-
tail price policies. Retailers typically don't think that
decreasing prices will result in more sales; instead, they
aim to make the highest possible gross profit on each
transaction. Few retailers are aware of the value of turn-
over and the idea of maximizing profits by selling a
large volume of goods at low prices. Price reductions
intended to boost sales at the expense of rivals are typ-
ically thought to be unfair. Additionally, many implicit
price agreements are in place to prevent price competi-
tion among retailers who handle related product lines.

Because of the country's efforts to industrialize,
the lack of adequate internal transportation and storage
infrastructure, the prevalence of small manufacturers,
and the concentration of manufacturing in Cairo and
Alexandria, efficient wholesaling facilities are crucial
in Egypt. Whole-sellers have traditionally held a privi-
leged position in the marketing of goods in Egypt.
When acting as import wholesalers, wholesalers were
frequently able to prevent local products from entering
the market.

Currently, Giant billboards, endless television ad-
vertisements become a staple part of daily life in Cairo.
Advertising has always played essential role in Egyp-
tian society, although it has risen in importance and ap-
pearance in recent years. The 1970’s saw a rise in the
use of consumer insights and humor as key selling
points in shaping advertisements as a form of entertain-
ment. The innovation in the use of culturally relevant
humor evolved into the creation, use and adaptation of
advertisement jingles during the 1980’s. During the
1990’s, Egyptian advertisements, the use of billboards
became more popular, advertising major reliance on
beauty and feminine appeal, in addition to satire, humor
and dramatic plot.

More recently, companies made use of the current
rap and trap. Egypt’s approach to advertising is still
slightly outdated when compared to the rest of the
world, mainly due to the fact that we still need to cater
to what would be most relevant to and accepted by our
society.

Advertising now, even with the added role of the
digital medium, it seems as though TV ads and video
production are still the leading advertising options for
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clients and Egypt’s general population. These days, ad-
vertising agencies have grown in number and there are
different advertising giants leading the field than the
days of Tarek Nour’s reign. Of such agencies are FP7
Cairo, part of McCann World group etc. It seems as
though celebrity and concept-driven video advertise-
ments still play a large role in Egypt’s advertising to-
day. That being said, advertising has undoubtedly come
along way — it is just a matter of how the world changes
around us that will determine how and where we will
go from here.

Advertising in the UK

City heralds: In the urban area, people were not
well-educated, heralds were authorized to broadcast ad-
vertisements and news. Afterwards people began to
hire public callers to act as guides [5]. At the same time,
street vendors developed a system made up of street
runners in order to market their products [6]. Before the
emergence of the mass media, these street performers
rendered an important public service [7].

Commercial signage has been used for a very long
time. Promotional boards and retail banners appear to
have emerged independently in the East. Ancient Egyp-
tians were known to use banners to advertise market
days and storefronts. Pub owners in medieval Britain
were required to erect boards. In the Middle Ages,
paintings were used in a variety of commercial settings.
The trade card, wall-mounted posters, and, to a lesser
extent, small display ads in newspapers, were the three
primary forms of advertising in the UK during the 18th
century [8]. A popular form of advertising was trade
cards. A single product was described on a tiny printed
and illustrated card that merchants and tradespeople
distributed to customers. The intention was for them to
share it with their friends and family. Since agencies
were established in the middle of the 19th century,
when they primarily used newspapers and magazines,
advertising has grown significantly in the UK. London
continues to be one of the most significant advertising
hubs in the world even though domestic British agen-
cies were swallowed up and transformed into branches
of global corporations in the late 19th century [9].

Midway through the 19th century, advertising
started to play a significant role in capitalist economies,
relying mainly on journals and papers. With the advent
of new media like TV, online platform, and portable
electronics in the 21% century, ads expanded quickly.

There were concerns about the "Americanization™
of British culture and business due to the influx of mil-
lions of American soldiers into Britain during the Sec-
ond World War. The Marshall Plan made it clear that
British industry needed to improve its marketing and
management capabilities. The advertising firm JWT
London was owned and operated by J. W. Thompson
in New York City. JWT London held back from advo-
cating strongly for American design. Instead, it uses
subtly persuasive techniques, giving up its uniquely
American identity in favor of the understated British
style.

T. J. Barratt used the Pears brand as an advertising
gimmick because of its high culture and quality. Most
notably, he used John Everett Millais' painting Bubbles
as an advertisement by placing a bar of Pears soap in

the foreground. Barratt continued this theme by associ-
ating pears with domestic comfort and aspirations of
high society in a series of commercials that featured
well-groomed middle-class children. Many of the fun-
damental concepts that form the cornerstone of effec-
tive advertising were first proposed by Barratt, and at
the time they were widely accepted.

He pointed out the value of building a strong and
exclusive brand image for Pears and highlighting the
product's accessibility through saturation campaigns on
numerous occasions. He claimed that as tastes and fash-
ions change, the advertiser must adapt. Barratt intro-
duced many of the fundamental ideas that form the ba-
sis of successful advertising, and they were widely em-
braced at the time. He repeatedly emphasized the
importance of creating a powerful and specific brand
image for Pears and emphasizing the product's accessi-
bility through saturation campaigns. He understood the
importance of routinely reevaluating the market for
changing preferences and norms when he said that
tastes change, styles change, and the advertiser has to
adjust with them. An idea that was successful a couple
of generations ago would how be outmoded, uncompet-
itive, and unelectable. The contemporary concept may
not always be better than the traditional concept, but it
is unique and speaks to contemporary tastes [10].

Due to the new functions that the Internet and
smartphones now play, significant changes have re-
cently occurred. Advertising must be truthful and accu-
rate in describing the product or service, as well as eth-
ical, moral, and morally righteous. What advertisers
can and cannot do is constrained by laws. You must
abide by two advertising codes of practice in addition
to the laws if you want to advertise legally. Your prod-
uct or service must be accurately described [11]. The
advertising industry has evolved over time in response
to societal and media changes. The system is still being
developed based on the guiding principles that adver-
tisements shouldn't deceive, hurt, or offend. The ASA
and Ofcom entered into a co-regulatory partnership in
December 2009 to regulate the advertisements that ac-
company video-on-demand services in response to the
UK Government's decision that new regulations per-
taining to VOD services should be delivered under a
co-regulatory framework. Before airing, the vast major-
ity of TV and radio advertisements have already been
approved. Additionally, since the industry is committed
to effective self-regulation, any advertisements that vi-
olate the Codes can be quickly pulled without resorting
to legal action. However, if necessary, the ASA can im-
pose penalties to get troublesome advertisers in line
[12].

Advertising in Belarus

In Belarus, advertising mainly represents are pub-
lic interests. However, abroad social advertising is used
in full force by non-commercial and commercial enter-
prises. For example, commercial organizations use so-
cial advertising to improve their image. Some commer-
cial organizations place public service announcements
for charitable purposes as part of their advertising cam-
paigns. The success of social advertising in Belarus is
controversial, so how much of the social advertising re-
lates to politics. In foreign countries, children, family



Slovak international scientific journal # 68, (2023)

43

relationships, hunger in third world countries, refugees
and the environment get the advantage in the rating of
social advertising. Advertisements organizations with a
Belarusian base advertise in Belarus. The state owned
for-profit corporations run television, magazines, jour-
nals, and newspapers, which rely on advertising, sub-
scription fees, and other sales-related income. Freedom
of speech is guaranteed by the Belarusian Constitution.
The legal framework for advertising in Belarus is sub-
ject to the constitution, media law, international obliga-
tions and international treaties. By February 2010, all
mass media in Belarus had to be registered under the
country's new media law. The Belarusian Ministry of
Information, which was established in 2001, monitors
the nation's media.

In order to coordinate the interaction of state man-
agement, public associations, and other organizations
producing mass information, enforce mass-media laws,
and provide legal advice, the government established a
Public Coordination Council for Mass Information by
the beginning of 2009. According to Article 1 of the
Mass Media Law, journalists and advertisers receives
press credentials by the authorities in order to cover
both internal and external event are organized by gov-
ernment agencies or non-governmental organizations,
which is normal by most of the countries all over the
world. Advertising agencies in Belarus penetrate into
people's thoughts and feelings. Designers work on cre-
ating an image to visualize the idea and make the ad-
vertising effective, while copywriters come up with
catchy slogans and texts.

Advertising is specifically created by marketing
firms in Belarus for the brand and its target market.
Therefore, it is best to consult experts if you want to
grab the interest of potential customers. Given that eve-
ryone in Belarus uses the Internet, internet advertising
is a quick way to draw clients. The Internet offers a va-
riety of advertising options that are available 24/7 for
business growth. Online advertising, in contrast to con-
ventional forms of promotion, enables you to monitor
consumer behavior and responses and quickly adapt to
changes in demand and target audience behavior. Tar-
geting advertising consists of a text ad with an eye-
catching image. This type of online advertising is used
increase brand awareness, to spread information about
events, and market local products. Contextual advertis-
ing is a message or a text frame (block) which is re-
flected in accordance with the advertising site's content.
Its main goal is to bring in more target customers and
boost sales for already established businesses.
Transport-related advertising is a contemporary and
varied form of marketing. Nowadays, almost any type
of vehicle, including a car, tram, trolley bus, bus, train,
airplane, and even a rocket carrier, can have advertising
placed on its side.

Conclusion: A major part of raising people's
awareness of anything that might be important to them
is through advertising. The methods of production and
presentation of advertisements have undergone numer-
ous changes over the course of their long history. It is
crucial for newcomers and students of advertising to be
aware of the history of advertising in Egypt, the UK,
and Belarus in order to comprehend how changes have

progressed over time and what potential future changes
there may be. The current development of technologies
gives advertisers the chance to broadcast their shows
more freely. Having three countries (Egypt, the UK,
and Belarus) in my study situated in different parts of
world gave me a unigque chance to conduct study and to
answer the question who invented the art of advertising
and to see how our cultures differentiate related to an
overview of advertising through historical, legal, and
literature perspective. In some respects these countries
are similar, in others they are different. | conclude that
in advertising in these three countries a big progress
happened over the recent years. By the beginning of the
21% Century, a big role was payed for using technology
in advertising. Online advertising, which uses the Inter-
net to promote products and services to audiences, al-
lows people in these countries to find, reach, and en-
gage people who are likely to be interested in your ad-
vertising and offers the audience information, so you
can focus your efforts effectively. Legal overview is
more or less the same in all of these countries, the legal
side concentrates on the values, cultural, and moral
concepts of the given countries.

References

1. Dodd, E.C. Byzantine Silver Stamps / E.C.
Dodd // Dumbarton Oaks Studies. — 1961. — Vol.7. —
pp. 23-35.

2. Garrioch, D. Sounds of the City/ D. Garrioch
/I the soundscape of early modern European towns, Ur-
ban History. — 2003. — Vol. 30. — No .1. — pp. 5-25

3. The Pharaohs, not the Romans, were the first
to invent advertising art [Electronic resource] — Mode

of access: https://www.aljarida.com/arti-
cles/1461834589186266200. — Date of access
09.11.2022.

4. Press Advertising in Egypt: Business Realities
and Local Meaning, 1882-1956 [Electronic resource] —
Mode of access: https://www.jstor.org/sta-
ble/27933831. — Date of access 09/11/2022.

5. Political propaganda in ancient Egypt [Elec-
tronic resource] - Mode of access:
https://www.civgrds.com/archaeology/10888/political-
propaganda-ancient- egypt. — Date of access
09.11.2022.

6. Kelley, V. The Streets for the People: Lon-
don's Street Markets 1850-1939/ V. Kelley// Urban
History. — 2015. — pp. 1-21

7. Haig, Matt. Brand failures: the truth about the
100 biggest branding mistakes of all time/ Matt Haig. —
London: Kogan Page, 2005. — 276 p.

8. Nevett, T. R. Advertising in Britain: a history/
T. R. Nevett. — London: Heinemann, 1982. — 288p.

9. Maxine, B., Helen C. Selling Consumption in
the Eighteenth Century: Advertising and the Trade
Card in Britain and France/ B. Maxine, C. Helen// Cul-
tural & Social History. — 2007. — pp. 145-170

10. Sampson, S. A History of Advertising from
the Earliest Times/ S. Sampson. — London: Chatto&
Windus, 1875. — 686 p.

11. Marketing and advertising: the law [Electronic
resource] — Mode of access: https://www.gov.uk/mar-
keting-advertising-law. — Date of citation 12/2022.


https://www.civgrds.com/archaeology/10888/political-propaganda-ancient-%20egypt.%20–
https://www.civgrds.com/archaeology/10888/political-propaganda-ancient-%20egypt.%20–
https://www.gov.uk/marketing-advertising-law
https://www.gov.uk/marketing-advertising-law

44 Slovak international scientific journal # 68, (2023)

12. Our history [Electronic resource] — Mode of
access: https://www.asa.org.uk/about-asa-and-cap/our-
history.html. — Date of access 12/12/2022.


https://www.asa.org.uk/about-asa-and-cap/our-history.html
https://www.asa.org.uk/about-asa-and-cap/our-history.html

Ne68, 2023
Slovak international scientific journal

The journal has a certificate of registration at the International Centre in Paris — ISSN 5782-5319.
The frequency of publication — 12 times per year.

Reception of articles in the journal — on the daily basis.

The output of journal is monthly scheduled.

Languages: all articles are published in the language of writing by the author.

The format of the journal is A4, coated paper, matte laminated cover.

Articles published in the journal have the status of international publication.

The Editorial Board of the journal:
Editor in chief — Boleslav Motko, Comenius University in Bratislava, Faculty of Management
The secretary of the journal — Milica Kovacova, The Pan-European University, Faculty of Informatics

e Lucia Janicka — Slovak University of Technology in Bratislava

e Stanislav Ceriidk — The Plant Production Research Center Pieitany
e  Miroslav Vytisk — Slovak University of Agriculture Nitra

e Dusan Igaz — Slovak University of Agriculture

e Terézia Mészarosova — Matej Bel University

e Peter Masaryk — University of Rzeszow

o Filip Kocisov — Institute of Political Science

e Andrej Bujalski — Technical University of Kosice

e Jaroslav Kovac — University of SS. Cyril and Methodius in Trnava
e Pawel Miklo — Technical University Bratislava

e Jozef Molnar — The Slovak University of Technology in Bratislava
e Tomajko Milaslavski — Slovak University of Agriculture

e Natalia Jurkova — Univerzita Komenského v Bratislave

e Jan Adamczyk — Institute of state and law AS CR

e Boris Belier — Univerzita Komenského v Bratislave

e Stefan Fisan — Comenius University

e Terézia Majercakova — Central European University

1000 copies
Slovak international scientific journal
Partizanska, 1248/2
Bratislava, Slovakia 811 03
email: info@sis-journal.com
site: http://sis-journal.com


mailto:info@sis-journal.com
http://sis-journal.com/

