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OINITUMHU3ALINOHHAS MOJEJIb IBYXCTABOYHOI'O TAPU®A
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Hncmumym SxoHomuxu

OPTIMIZATION MODEL OF A TWO-PART TARIFF

Sadigov I.

research assistant

Institute of Economics

DOI: 10.5281/zen0d0.8313879

AHHOTAIHSA

B pa60Te pPacCMOTPEHBI ONTUMHN3ALIMOHHBIC MOICJIN ABYXCTABOYHOT'O TapI/I(l)a Ha MpOAYKIHUIO U YCIIYT'U €CTC-
CTBCHHBIX MOHOMOJIKI. B Moienu onTuMu3aiuu tapuda yIuThIBAIOTCS HIDKHUM U BEpXHUM mpeaess! tTapuda. B
paboTe TaKkke pacCCMOTPHUBAETCS 331a4a HAXOXKJICHNSI MaKCUMyMa (yHKIIMHU 00LIECTBEHHOTO 0J1aroCOCTOsIHUS TIPH
yCIoBUH 0€3yOBITOYHOCTH (PHPMBI, HEOTPULATEILHOCTH IIEHBI U HEOTPULATEILHOCTH CPEeHEl NPUOBLTH (hHPMBI.

Abstract

The paper considers optimization models of a two-part tariff for products and services of natural monopolies.
In the tariff optimization model, the lower and upper limits of the tariff are taken into account. The paper also
considers the problem of finding the maximum of the social welfare function under the condition that the firm
breaks even, the price is non-negative, and the average profit of the firm is non-negative.

KiroueBblie ciioBa: Tapud, prpma, MoIeNb, ONTHMHA3AINS, TPOAYKT.

Keywords: tariff, firm, model, optimization, product.

1. Beeaenue

B pabore paccMoTpuBaercs 3aj1aua HaXOXKICHUS MakCUMyMa (YHKIMHU OOLIECTBEHHOI'O OJIArOCOCTOSHHMS
NpU yCIOBUM 0€3yOBITOYHOCTH (PMPMBI, HEOTPULATEILHOCTH LIEHBI U HEOTPUIATEILHOCTU CPEAHEH NpUOBLIH
(hup™mEI.

B oTnmume ot H3BECTHBIX paboT, B CTaThe YUTEHBI YCIOBHS HEOTPUIIATEILHOCTH IIEHBI X HEOTPUIATEILHOCTH
cpeaHel npuObLUN (GUPMBI U HCCIIEAOBaHA MOJETb ONTHMHU3annu Tapudos. B padoTte Takxke paccMaTpuBarOTCS
000011IeHNs MoIeNu Tapu(pHON ONTUMHU3AINH, KOTOphIe u3ydaroTes B [1]-[3]. Moaenu TapudHOit onTuMu3anuu
TaKxke paccMarpuBaroTces B [4]-[7]. OOBIMHO CTAaHOBSATCS U3BECTHOM HIDKHSIS M BEPXHSISI TpaHUIA Tapru(da B IKOHO-
muke. ITostomy B pabore paccmorpen cmywait Pela,b;] u eela,,b,], e by>a,20 u b,>a,>0,

b,,b, eR.

Pabota sBnseTcs mpomomkeHneM PaboTel aBTopa [7].
IIpu onHOCTaBOYHOM Tapude pacxoabl MOTPEOUTENS MPEICTABIAIOT CO00I TMHEHHYI0 QYHKIIHIO OT 00beMa
notpebienuss R(Q) =P x Q, noaroMy ofHOCTaBOUHBIE Tapu(bl HA3BIBAIOT TAKXKE JTMHEHHBIME Tapudamu. O61ue

3aTpaThl MOKYIATelNsl TP JIMHEHHBIX Tapudax MpOIOPIMOHAIBHBI KOJHMUYECTBY KYIUICHHOW MpOXyKuuH. LleHs!
Pamcest ABIAIOTCS TMHEHHBIMY IEHAMH, MaKCUMHU3HPYIOIMMH (PyHKIMIO OOIIECTBEHHOTO 0JIArOCOCTOSHUS TIPH
yCIIOBUH 0€3yOBITOYHOCTH €CTECTBEHHOH MOHOIIOJIHH.

MHorocraBouHble Tapr(bl BKIOYAIOT B ce0s IUIATY 3a MOAKIIOYCHNE K CETH (MM IUIaTy 3a MPaBo MOJIb30-
BaHMs YCIIyTOM) M IOCIIEA0BATENFHOCTD CTABOK, 3aBUCAIINX OT 00beMa IOTPEeOIICHHS.

Haunbonee npocTeIM HETHMHEHHBIM Tapu(OM SIBIISETCS IBYXCTAaBOYHBIN TapuQ, BKIIOYAIONMHA B ceOs miaty
3a MOAK/IIOUCHHE € M CTaBKYy (IpeaenbHyo LeHy) P 3a kaxayro equHHIYy NpHOOPETEHHOro NpoayKTa. Brepssie
JIByXcTaBouHbIH Tapud Obu1 mpemioxed Koyzom (em. [3, €.72]). [Ipenenbuas uena P B Tapude Koysa pana mnpe-
JIETIbHBIM M3JIEp)KKaM, a TuIaTa 3a MOJKIIOYeHHE YCTaHaBIMBACTCS Ha YPOBHE, JOCTATOYHOM ISl IOKPBITHS HO-
CTOSIHHBIX M3/IEPXKEK U OTIpe/IeIIsieTCs] eJICHNeM BeJIMYMHBI IOCTOSIHHBIX U3/iepkek F Ha ofriee yncno norpedu-
teneit N :

ﬁ:Q:O,
MC:Q >0,

rae MC - pyskims npenensHbIx n3nepxkex. Mues Takoro taprda npocra: rapaHTHPOBATh NOTPEOIEHHE TIPOLYK-
IIUU €CTECTBEHHOW MOHOTIONNH B 3G (eKTUBHOM 00béMe. [1naTa 3a MoAKIIOUEHHE K CETH, BHECEHHAs OJIMH pa3, He
BITUSIET HA pelIeHre oTpeduTeneit 06 o0beMe MOKYKU B JaILHEUIIIEM, U TTOKYIAaTeIN MPUOOPETYT TO ke KOJH-
YECTBO IPOAYKTA, YTO U IIPU JIMHEHHOMN LIEHE, paBHOU IPEJEIIbHBIM U3JepKKaM. MoKeT 1oka3arbcsl, YTO IByX-
craBouHblil Tapud Koysa maer mpocroe penreHue npoOiieMbl MAaKCHMH3AIUU OOIECTBEHHOTO OJIATOCOCTOSHUS
MIPH YCIIOBHU 0€3YOBITOYHOCTH €CTECTBEHHON MOHOIONNH. [IeHCTBUUTENBHO, €CIIH BCE MMOTPEOUTENN TIPU TAKOM

P(Q) =
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Tapude MoIydJaroT HeOTPUIATESIbHBIN U3NHIIeK, To Tapud Koysa OyneT onTUMabHEIM TaprudoM, oOecTieurnBaro-
muM 0e3y0bITouHOCTS (hupMBL. [Ipr HEM JocTUTAETCS TOT KE YyPOBEHb COBOKYITHOTO M3JIMIIKA, YTO U MPH LIEHO-
00pa3oBaHKH 110 NPUHIMITY PABEHCTBA LIEH NPEACIbHBIM U3AepKKaM. DPQEKT BXOIHON IJIaThl COCTOUT TOJBKO B
nepeniaue BEIMYMHbI H3JIUIIKA, PABHOTO IIOCTOSIHHBIM M3JiepkKaM F oT morpebureneii k pupme. /IByxcTaBouHbIH
tapud Koyza Oyzner 6:n30k Kk 3()(peKTHBHOMY B ClIydasiX, KOTa PHIHOK Y4acTHsl He JIaCTHYCH IO IuIaTe 3a IojI-
KJIIOYEHHUE K ceTH. [IpUHATO CUNTATh, YTO PHIHKH 3JIEKTPO-, BOJO-, FA30CHA0KEHUS SIBIISIIOTCS. TAKUMH PHIHKaMU.
Ecnu ke nara 3a MoJKIII0YEHUE K CETH 3aCTaBUT KOT'0-TO U3 TOTPEeOHUTEINEH TOKUHYTH PHIHOK, TO JIBYXCTaBOYHBIH
tapud Koysa nepecraer GbITh ONTUMAIBHBIM. B 9TOM citydae, BO3MOXXHO, Jydlle yCTaHOBHUTH IeHy P > MC u
B3MMaTh MEHBIIYIO IJIaTy 32 MOAKIIOYCHUE, YEM MOTEPSTh YacTh OTpeOUTENeH.

Bompoc 006 onTuManbHOM JABYXCTaBOYHOM TapHde B 3TOM cilydyae JOJDKEH pelaThes Kak 3aj1ada 00 onpeze-
JICHUH ONTHMAaJIbHOM IICHBI HA JBYX PBIHKAX: PBHIHKE YJACTHS M PBIHKE MOTPEOICHUS ¢ y4ETOM OTPUIATEIHHON
MEPEKPECTHON AITACTHYHOCTH MEXKIY STHMH IBYMS pBIHKaMH. J|eHCTBHTENBHO, POCT MpenenbHON meHsl P He
TOJBKO COKpAIaeT odIee NoTpedIeHne, HO U IIOATAIKIBAET HEKOTOPBIX MOKyMaTeIed OTKa3aThCs OT MoTpedite-
HUS YCIyTH, YTO COKPAINAET YHCIO YIaCTHUKOB PHIHKA. POCT BXOJHOW IIAaThl £ 3aCTaBUT HEKOTOPHIX MTOTEHIIU-
IBHBIX MOTPEOUTENICH OTKA3aThCsl OT BBIXO/A HA PBHIHOK, YTO MPHUBEIET K COKPAIIECHHIO OOLIETO MOTpeOIeHusI.
Ecnm ygacTue He 31aCTUYHO 1O IIEHE, YTO XapaKTepHO, HAIPUMeEp, ISl PhIHKA KOMMYHAJIBbHBIX YCIIYT, TO ONTH-
MaJbHBIA ABYXCTaBOYHBIH TapH(] MMEET BHICOKYIO BXOIHYIO ATy & W HU3KYIO IIPEAEIbHYIO IIeHy P, Oiu3Kyro
K TIpeJIeNIbHBIM H3JiepkKkaM. Eciii yqacTre nMeeT BHICOKYIO 3JaCTHYHOCTH I10 [IEHE, TO BXOJIHAS IUIaTa & OTHOCH-
TENBHO HU3Ka, YTOOBI yBEIWYHUTh YHCIO YIACTHUKOB PHIHKA, a MpEAENbHas [eHa P TOBOJBHO BBICOKA, YTOOBI
TOKPBITH OOIIHE M3IEPKKH.

Pabota cocronT U3 YeTsIpex MyHKTOB. B myHKTe | 1aHO KpaTkoe n3noxkeHue pabotsl. B myHKkTe 2 paccMor-
peHa QyHKIHS 00IECTBEHHOTO 0JIArOCOCTOSIHUS M KpUTEPHIA ONTUMH3ALMK. B myHKTe 3 M3yyaeTcsi OonTHMHU3aly-
OHHas MOJIeJIb IBYXCTaBOYHOI0 Tapuda (JacTHbIH cirydail). B myHkTe 4 uccienoBana o0uias MoJieb ONTHMHU3a-
ALK JBYXCTaBOYHOTO Tapuda.

2. @yHKIHSA 001ECTBEHHOT0 0J1ar0COCTOSIHUS M KPUTEPHid ONTHMH3ANUH

Paccmotpum 060011ieHAs MOENH Tapu(HOI ONTUMH3AINH, KOTOpbIe n3ydatoTcs B [1]-[3].

[Mpeamonoxnm, 9TO cHpoc moTpeduTeneid Ha NPOAYKT €CTECTBEHHOM MOHOMNONMH 3aBHCHT HE TOJIBKO OT
IeHbI Ha JIAHHBIN TIPOJYKT, HO M OT mapaMerpa 0 , MO3BOJIAIONIEro pasiMyaTh MOTPEOUTENEH 10 UX TPUBEPIKEH-
HOCTH K JJAHHOMY TpOAyKTy. Ha mpakTuke TakuMm mapameTpoM MOXKeT ObITh oxox norpebureneii. [Toatomy B
nanbHeimeM mapamerp 0 Oynem HaseiBath goxomoM. OGoszHaunm yepes Q = Q(p,0) ¢yHkIwmIO crpoca moTpe-

outeneit ¢ goxomom 0 . Ipuuem, QyHKIHA CIIPOCaA yAOBIETBOPSET YCIOBUIO CUIILHOM MOHOTOHHOCTH 1o O : eciu
6, >0,, 10 Q(p,06;) > Q(P,0,) mst MmOGOIT 1eHBl P . YCI0BHE CHIIBHON MOHOTOHHOCTH O3HAYAET, YTO MOTPEOu-

TeJb ¢ GONMBLINM 3HAaUCHHEM ITapameTpa 6 KynuT GoJbluee KOIMIECTBO MPOAYKTa IIPH JIF000H HeHe P .

Hoxox 6yJeM paccMaTpUBaTh Kak CIyYaifHYI0 BEIHYHHY C H3BECTHOM (QyHKuueH pacnpenencuus G(X) u
WIOTHOCTBIO pacupeaenenus ¢(X) . Toraa monst motpeGuUTENei, HMEIONMINX I0X0/] MEHbIIE, veM X paBHa G(X),
a JI0J1s MOTpeOHTeNeH, UMEIOIINX 0X0 B MHTEpBaie [X, X + AX], mpubnusutensro paBHa g(X)x AX .

IMpearnonoum, 9To HOTPEOUTEISAM IIPEIOKEH IBYXCTABOYHBIM Tapr C IUIATOH 33 MOAKIIOYCHUE € H IIpe-
JenpHON meHod P . MakcUMH3UpYsl CBOM H3JIHMIIEK, MOTpeOHTENs CO 3HadeHWeM mpoxoma O mpuobperer
Q=Q(P,0) eaunur Toapa. [Iycts p(Q,0) — obparHas dhynkims crpoca. 3nadenue pyukiun p(Q,0) mpeacras-
JaseT co0oif IeHy, KOTOPYIO IIOKYIaTeNb ¢ 0X040M 6 ToToB 3amiatuts 32 Q eauHuMIl ToBapa. JJisi BRIYMCICHHS
H3ITUIIKA 3TOTO MOKYIMATENsT IPOUHTETPUPYEM Pa3HOCTh MKy €ro TOTOBHOCTBIO IUIATUTH 3a (| €IHHHUI] TOBapa

p(q,0) u peansHO yruladeHHOM LEHO# P 1Mo BceM euHUIIAM IPHOOPETEHHOTo TOBapa. Jlajiee BBIYTEM M3 IIOJIY-
YCHHOMN BENMYMHBI BXOAHYIO ATy & . [1oaydnM u3mumiiek mokymnaresns (cM. [3, ¢.76]):
Q(P,0) Q(P,6)
S(P,e,6) = £(P(q, 0)-P)dg-e= gp(q, 6)dg - PQ(P,0) —e.

BerumciiuM CpelHMH H3NMMIIEK MOKymareieil mpu asyxcraBounoMm Ttapudpe (P,€). O6Go3HaunMm dvepes
0y =0y(P,e) 3Hauenme noxXoma, NMPU KOTOPOM IIOKyMaTedb MONy4aeT HyJICBOH H3JIMIIEK mpu Tapude
(P,€):S(P,&,0,) =0, 1.e S(P,&,0,(P,€)) =0. Bce nokynarenu co 3nauenuem noxona 0 < 0,(P,€) He OynyT co-
BepInars Mokymnky mnpu tapude (P,€), Tak Kak WX MINHUIIEK TP 3TOM Tapude oTpurateseH. byaem Ha3bBaTh
noxon 0,(P,€) mpenemsueM noxomoM. Uepes 6, 0003HaUMM HauOOINbIIEE M3 BOSMOKHBIX 3HAYCHUH T0XO0Ja
0 . TlpouHTerprpyeM H3JHLIKK MOTpeGHUTENeH CO BCeMH BO3MOXKHBIMHU 3HadeHusMu goxoxa 0 (or 8,(P,g) mo
0 max ) © BECaMH, paBHBIMH IUIOTHOCTSIM BEPOSTHOCTH JUISL 9TUX 3HAYEHUIL.

IMonyunm cpenHuil MOTPEOUTENBCKUI U3MTHUIIIEK TIpH AByXcTaBounoM tapude (P,g) :

emax
S(P,¢g) = jS(P,s, x)g(x)dx .
0o (P,€)
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UeM MHOTOUYHCIIEHHEE TPYIIa MOTPEOUTENeH C HEKOTOPHIM 3HAUYCHHEM 0X0na ( , TeM C OONBIIMM BECOM

BXOJIUT M3JIMLIEK TOH rpymnisl HoTpeOuTenel B o0umid norpednTenbckuid u3numek. [Ipenmnonoxum, 4to GyHK-
Hs M3Iepikek ecrectBenHoi Mononosnu (EM) muneiina: C(Q) =F+cQ, rme F - mOCTOSIHHBIC H3ICPKKH, C -
mpeaenbHbIe N3IepKKH. Toraa U3NUIIeK IPOU3BOIUTENS, IIOTYIEHHBIH €CTEeCTBEHHON MOHOIOIHEH TpH 00CIy-
JKUBaHHUY [OTpeOHUTENS co 3HAaUeHHeM foxoaa 0> 0, (P, ), paBen
I1(P,&,0) =PQ(P,0) +e—c-Q(P,0) = (P—-c)Q(P,0) +¢.
Toraa cpeansist npubbUTs GUPMBI TpH AByxcTaBouHoM Tapude (P,g) cocraBut BemmuuHy (cM. [3, ¢.77]):
Omax
M(P,e) = [TI(P,&x)g(x)dx —F.
0, (P,€)

PaccmoTrpum  3amauy  HaxOXKIEGHMS ~ MakCHMyMa  (QYHKIMH — OOIIECTBEHHOTO  OJIaroCOCTOSHHSA
W(P,g) =S(P,€) + I1(P,€) mpu yciaoBuu 6e3y0bITOUHOCTH HUPMBI, HEOTPULIATEILHOCTH [IEHBI 1 HEOTPHUIIATEb-
HOCTH CpeJHed MpHObLIN GpUPMBL:

P>0,e>0

max W(P,g),
I1(P,g) > 0.

PaCCMOTpI/IM OKBUBAJICTHYIO 3a/la4y

min (F— ej TI(P, &, X)g(X)dX — eTXS(P,g,x)g(x)dx),

P>0,620
GO(P,GS) 0, (P,€) (21)
F—  [TI(P,e,x)g(x)dx <O0.
0, (P.€)
Q(P.6)
Tak kak S(P,¢,0) = Ip(q, 0)dg —PQ(P,0) —¢ u T1(P,¢&,0) = (P—-c)Q(P,0) + ¢, To 3amaua (2.1) umeer Bu1:
0
. emax emax Q(PYX)
min {F— [ ((P-c)Q(P,x)+&)g(x)dx~ [ ( [p(g,x)dq—PQ(P,x)~e)g(x)dx},
P20:e20" g (pe) 0,(Pe) 0
emax
F—  [((P-c)Q(P,x)+e)g(x)dx <O0.
0, (P,€)
IMoctpoum 06061eHHyI0 GyHKIHMIO Jlarpamka s 3agaun (2.1)
emax emax ema\x
L(P,& Ao, M) =ho(F— [ TI(P,&,X)g(x)dx— [S(P,&,X)g(x)dx) +A(F— [TI(P,e,X)g(x)dx), (2.2)
0y (P.g) 0, (P,€) 0, (P,€)

rae Ag =0, A >0 (cm. [8, €.129]). OrmernmM, uTo Ge3 orpaHHICHUS OOITHOCTH OymeM cuntath Ay =0 mmm Ay =1
. VI3 sxoHOMHYECKNX COOOpaXeHHH CIIEYET, YTO MOXKHO MOJIOKHUTh Ag =1, T.e. mpeamonoxum, 4to 3agaya (2.1)
sByseTcs peryispaoit. Torna gyukiuun Jlarpamxka (2.2) ©MeeT BH:

0 max O max Omax
L(P.e, ) =F— [ TI(P,&x)g(x)dx— [S(P,&x)g(x)dx +A(F— [TI(P,e& x)g(x)dx) =

0, (P.g) 0, (P,g) 0y (P,g)
emax 9mﬁX Q(P’X)
=@+M)F- [ (P-0QP.x)+e)g(x)dx)— [ ( [p(q,x)dg—PQ(P,x) —e)g(x)dx.
0, (P,€) 0o (P,€) 0

emax
O6o03raunm Q(P,g) = j'Q(P, X)g9(X)dx -crmpoca npu aByxcraBounom Tapude (P,e) . Cpeanuii cripoc no-
0o (P,g)

JIy4acTCd B PE3yJIbTATC UHTCTPHUPOBAHUA CIIPOCA PA3JIMYHBIX I'PYIIT HOTp€6I/IT€J'IGﬁ 110 BCEM BO3MOXKHBIM 3Ha4de€-
HHAM 10X0/1a q , C B€CaMM, paBHbIMH INIOTHOCTHU BEPOATHOCTHU IJISL OTUX 3HayeHmi. YeM MHOTOYHCIICHHEE rpymnrma

MoTpeOHuTeNeH C HEKOTOPHIM 3HAYEHUEM JA0X0/a (| , TeM C OONBIINM BECOM BXOJUT CIPOC 3TOH IPYIIIBI HOTPEOH-
TeNel B 00IIuii crpoc.

Iycte ¢ysakumst 0y (P, €) HenpepoiBHO auddepenunpyema npu P >0, >0, dwactHas mnpon3BogHAs
6%Q(P, X) wuempepsiBHa npu P20 u x€[0,0,,,], Q(P,X), p(q,X) u g(X) HenpepbiBHbIE DYHKIHMHK TIPH
P>0,020 u X€[0,0,,4]. Cauraem, uro 0<0,(P,e) <0, npu P>0,£>0.
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Brrancnmm acTHBIE Ipon3BOIHBIE QyHKITNH Jlarpamka:
35 L(P.&,2) = @+ 2)((P ~ ©)Q(P, 05 (P, £)) +€)g(0g (P, £)) 55 0o (P, €) -

e max

[(Q(P,x) +(P~¢) % Q(P, x))g(x)dx) -

0o (P.e)

0 max

[ (P(Q(P,x),x) % Q(P,x) = Q(P, X) =P 5 Q(P, x))g(x)dx +

0o (Pe)
Q(P.6g (P,£))
+( [p(@.09(P,€))da—PQ(P,0,(P,)) — £)a(0y (P ) 5 0o (P, ) =
0

emax
= 1+ 2)((P~C)Q(P, 8y (P, £)) +£)g(8g (P £)) %5 05 (P.&) = [(QP,X)+ (P ) % Q(P, x))g(x)dx) +

0o (P.¢€)
0 max Q(P.0¢ (P,¢))
+ [ QP X)g(X)dx+(  [p(a,0,(P,£))dg —PQ(P, 0o (P,€)) —€)a(8o (P, €)) 5 6o (P, ) =
0o (P.€) 0

emax
= L+ WP - c)QP, 0y (P, €)) +£)9(09(P,£)) 5 0o (P.&) = [(P—c)ZQ(P,x)g(x)dx] -
0o (P.€)

Q(P.6g (P.e))

smax
=% [QP,X)g()dx +(  [p(q,00(P,))dq —PQ(P,04(P,€)) —£)a(8y (P, €)) 5 0 (P, ).
0, (P,€) 0

Ormerum, uto p(Q(P,x),x) =P, rme p(Q,X) - obparHas Gpyukiws cripoca. Tak Kak
Q(P.6¢ (P.¢))

S(P,e,00(P.e)) = [p(q,00(P,€))dq—PQ(P,0,(P,e))—£=0,
0
TO UMEEM
Omax Omax
ZL(PeA) =L+ W)((P-c)Q(P,08, (P,£)) +£)9(8o (P,£) 500 (P.e) —(P—c)  [L£Q(P,x)g(x)dx]-2 [Q(P,x)g(x)dx =
0 (P.e) 0o (P.e)

emax
=1L+ (P~ )Q(P, 0o (P.£)) +£)9(0, (P.€) 5 00 (P.e) = [[(L+A)(P—0) % Q(P,x) +AQ(P, x)]g(x)dx.
0o (P.c)

Taxoke ICHO, 9TO

emax emax
ZL(P,&2) =1+ 1)[(P-c)Q(P,0y(P,€) +£)g(0, (P.€)) £ 6, (P.e) = [ g(x)dx]+ [g(x)dx+
0, (P,g) 0o (P,g)

QP8¢ (P.c))
+( [p(,80(P,£))dg — PQ(P, 0, (P, €)) —£)9(6, (P, £)) 5 09 (P, &) =
0

emax
= L+ 1)((P-c)Q(P, 0y (P,£)) +)g(8y (P, ) Z 0o (P &) =2 [g(x)dx.
0o (P,€)

emax
Tax kak TI(P,¢,0(P,¢)) = (P—c)Q(P,6(P,£)) + ¢, To 06o3naums (1—G(6,(P,¢))) = fg(x)dx ,
6, (P,g)

0 max O max
Q(P,e) = IQ(P,X)g(X)dX " GP(P,S) = j.a%Q(P,X)g(X)dX HMeEEM, 9TO
0o(P.¢) 0o (P,¢)

% L(P, &) = L+ A)II(P,&,04(P,€))g(6y (P, €)) 6%60 (P,e)—(A+21)(P- 0)6p (P,e)—AQ(P,¢),

2 1(P,e,A) = A+ W)TI(P, &,05(P,£))a(8 (P, £)) Z 8 (P, £) ~ 11— G(8g (P, £))).
0

Bennuuna (1-G(04(P,¢)) = J.g(X)dX MPEJICTABISIET COOOM 00 YYACTHUKOB JIAHHOTO PHIHKA IPH JIBYX-
0, (P,e)

craBoynoM tapude (P,€) mo OTHOLIEHHIO K COBOKYITHOM YHCIEHHOCTH BCEX MOTPUOUTEIEH.
ITo teopeme 4.2.1 (npunumn Jlarpamka) u semme 4.2.1[8, ¢.130, ¢.131] umeem, uto mmst pernernst (P,€)

3agaun (2.1) BBIMOJHIETCS CHCTEMA!

0 {: 0:P>0, 23

—L(P,&, 1)
oP >0:P =0,
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o =0:£>0,
9 L(P.ea 24
oo H(Pe ){zo:gzo @4

U BBITIOJIHAETCS PaBEHCTBO

emax
MF- [((P—c)Q(P,x)+£)g(x)dx) =0.
0o (P,€)

Teneps, BoOOIIE TOBOPSI, HEOOXOMMO COCTABHUTH YETHIPE CHCTEM IIYTEM MOMAPHOTO0 KOMOHHHPOBAHUSI CO-
otHomeHui u3 (2.3), (2.4). 3ateM TpeOyeTcst HAWTH PEIICHUS KaXKIOH TAKOH CHCTEMbI M KAKHM-TO 00pa3oM Hc-
CIICZIOBATh MX HA ONTHMAIBHOCTb.

Iycte P >0 u € >0 pemenne 3amaun (2.1). U3 coornomuenus (2.3), (2.4) cnenyer, uro eciu P >0 u €>0
peuienue 3anaun (2.1), To (P,€) sABIAETCSA pElICHUEM CHCTEMBI

L+ DII(P, &,6,(P,£))9(6, (P, £)) 2 6, (P, &) — 1+ )(P —¢)Q, (P,&) - AQ(P,&) =0, (2.5)
@+ DII(P, £,0, (P, £))g(6, (P, £)) £ 6, (P, £) - A(1-G(6, (P, £))) =0 (2.6)

¥ BBITIOJIHACTCSA PaBEHCTBO

max

AF = [((P-0)Q(P, ) +£)g(x)dx) =0.

Gy (P,g)

Ecmu g(6y (P, €)) %90 (P,€) #0, o u3 cootHourenus (2.6) mosy4um, 4to

TI(P, &,0, (P, £)) = 2. —LC@P2) o

(1+2) g(6y(P.eNZ6,(Pe) |

HUcmnone3ys cooTHotrenue (2.7), ypaBaenue (2.5) MOKHO Hepenucarth B BHIC
1+ 2)(P-c)Q,(P,&) + AQ(P,&) = A(L-G(6,(P, £))).

26, (P,e)
L0y(P.2)

(2.8)

S%GO(P,s)
Z05(P.e)

Benuunny HaiifeM u3 ypaBaeHus (cum. [3, €.80])

Q(P.6, (P,£))
S(P.2,6,(P.&))= [ p(a,0,(P,2))dq—PQ(P,6, (P, £))—&=0.

Otcroga cnenyer, 4To

S, S 9% _ 8 4 s 06 _
FP+66‘0'6P_0 ag+aeo'ag_0'
[HosTomMy

N 3 &S BS _ N
50(Pe) _ P . oz _ o _ PHQPL(P.E)-QP.6(P.)-PLQP.G(P.e) —Q(P,0, (P, £))
- Y0 H .

L6,(Pe) o8 T s s -1
" 0, 0, o
Torna ypaBaeHue (2.8) MOXKHO TiepenucaTh B BUAC
A+2)(P-0)Q, (P.&) +AQ(P,&) = L(1-G(6y (P, ))).Q(P, 08y (P.2)) -
Ecnu G(P, €) # 0, To oTCcrO1a CieayeT, uTo

(P—c)= L (1-G(6,(P,£))).Q(P. 6, (P,£) - Q(P, )
1+2 ép(p,g)

nIn
P-c__ 2 QP2 , (A-G(O(P.e))Q(P,00(P,2))

P 1+1PQup(P.c) Q
Tak kak I1(P,¢,0) =(P—c)Q(P,0) + ¢, To u3 cootHOwmeHust (2.7) UMeeM, 9TO

B _ 5 (1-G(O(P.e)).
(P C)Q(P, eO (P: 8)) te= (L+2) g(8y(P,£))20,(P,e) °

o

)-

Takum o6paszom, ecit P >0, €>0 u A >0, 10 U3 cucremsr
P-c__*» Q(P.¢) a- (1-G(0o(P,£)))-Q(P, 6, (P,))
P 1+% PQp(P,g) Q(P,g)

(P —c)Q(P,8,(P,&)) + & = £~ %D, (2.9)

(1+2) g(6p(P.eN 26, (P.s)

) 1

emax
[((P—c)Q(P,x) +&)g(x)dx = F

0o (P.2)

MO>KHO HAWTH ONITHMAJIbHBIA 1ByXcTaBounbiii Tapud (P,g) u A .
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IpeoGpasyem cucremy (2.9) ¢ UCIIOIB30BAaHUEM DKOHOMHUYECKHMX Beymuud (Cwm. [3, €.81]).
Onpeenum 31acTHYHOCTD YUYACTHSA 110 BXOJHOMU LIEHE & Kak
1-G(0, (P
E_(N) = 20-6(0:C.0)) ¢

o€ 1-G (0o (Pre)) *
emax .
Tax kak (1—G(0,(P,¢)) = jg(x)dx , TO HIMEEM, UYTO w =-g(8y(P,¢)) 0006(:'8) . IToatomy
0o (P.€)

00, (P
E,(N) =—g(0 (P, ) 2P e

DNAaCTHYHOCTH YYACTHS 110 BXOIHOM IIeHe MOKA3bIBAET HA CKONBKO TPOIEHTOB YMEHBIIHTCS JOMS yIacTHH-
KOB PHIHKA IPH yBETHYEHNH TLIATHI 32 TIOAKITIOUeHue Ha 1%.
Omnpeenim HMaCTHIHOCTh CPETHET0 CIPOCa TI0 TLIATe 3a TMOAKITIOYEHHE KaK
Ay _ 9Q(P.¢) €
ES (Q) - O m .
0
Tak kak Q(P, &) = IQ(P X)g(X)dX , To uMeeM, 4TO OQ(P 2 = _Q(P, 0 (P, €))g(0, (P, g)) 222 060( %) Tostomy
0o (P,¢€)

E,(Q(P.5)) = ~Q(P, 05 (P, )0 (P, ) o2 s

OTa BeNWYHMHA MMOKA3BIBACT HA CKOJBKO MPOIEHTOB COKPATUTCS CPEIAHUHN CHPOC TP YBEIMUCHHUHN IIIATHI 32
Mo aKJIroueHue Ha 1%.
OmnpenenrM MaCTHIHOCTH CPETHETO CIpOoca 0 IpeAeTbHOM ueHe KakK

Ep(Q(P.) = Qp(P.) 5

emax
Tax kak Q,(P,¢€) = J.%Q(P, xX)g(X)dx , To umeem, uTo
6, (P,e)

£ QPN -0 (P.e) =t = [ 5QPXIMNIK =
0o (P,€)
JTa BeIMYMHA TI0KA3bIBAET HA CKOJIBKO MPOLIEHTOB COKPATUTCS CPEAHUN CIIPOC NP YBEIINYEHUH MPEAEIBHOM
nensl Ha 1%.
Hcnonb3ys 37aCTUYHOCTH CPEAHErO CIpOoca MO NPENeIbHON LEHE U MO IUIATE 3a MOAKIIOYEHHUE, a TaKkKe
AJIACTUYHOCTH YYaCTHs IO TUIATE 3a MMOJKIIOUCHHUE, CHCTEMBI (2.9) MOXKHO mepenucarh B BUIC

Pe__ 4 1 ,E .Q(P, )y, (2.10)
P 1+ 1EQ(Pe) E_(N)
(P-cQP.6,(P.e)+e__ , 1
c D) ES(N)’ 21D
[(P-0Q(P. %) +2)g(xdx = F . 212
Gy (P,e)

Tapud (P,€), ynosnerBopsitomuii ypasuenusmu (2.10)-(2.12), Ha3pIBaeTCs ONTHUMAIBHBIM JIBYXCTaBOYHBIM
TapuoMm.

U3 ycnosus (2.10) chemyer, uto, Kak u B ciiydae IIeHOOOpa3oBaHusi Pamcesl, OTHOCHTEIBHOE OTKIOHEHHE
LEHBI OT MPEeJebHBIX U3JIEPIKEK JODKHO OBITh TEM BBILIE, YEM HHXKE JTACTHYHOCTh CPEJHEro CIpoca Io Ipe-
nenbHoi nene P . OTnuuue ot oObryHON (OpMyIbl PaMcest COCTOUT B MPUCYTCTBUU KOPPEKTHPYIOIIETO MHOXKH-

E. (Q(P.e)

Tens 1— E N

y YUUTBIBAOUICTO 3JIACTUYHOCTL CPEAHECTO CIIPOCa U BJIACTUIHOCTD YHACTUA IO IJIATC 3a MO~

KJTFOYCHHE.
Ecnu Gpynkuus crpoca, Bospacraromas GpyHKus 1o napametpy 0, 1o u3 [3, ¢.82] ciemyer, 4To KOPpeKTH-

E. (Q(P.c))
E.(N)

PYIOLINIT MHOXKHTENb yIoBIeTBOpsieT ycioBuio 0<1- <1 s mo6oro aByxcraBouroro tapuda (P,g) . U3

(dopmyust (2.10), cremyert, 4To HpeieNibHast [ieHa OyAeT MPEBOCXOAUTH NPEIENIbHBIE U3IEPIKKH.
Ecmn E,(Q(P,)) =0, T0 ecTh pasmep ILIaThl 3a MOAKIIOYCHHE HE BIMACT HA BEIMUMHY CPSIHEro CIpoca,
TO TIPECIbHAS [IeHa OYIeT BBRIYUCIATEHCS TI0 TOMY e TPaBHUITY, 9TO | IieHa Pamces:
P-c 2 1
P 1+1E,(Q(Pe)
Bemnuuna (P —c).Q(P,6, (P, €)) + € B popmyne (2.11) npencrasmisiet co6oit mpuOBLIb, HONYYCHHYIO GUPMOIt

ot motpebutenst ¢ npexenbHbM goxoxoM 0y (P, €) . Hpyrue motpebuTeny, y4acTBYIONIME HA JAQHHOM PBIHKE,
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UMEIOT 3HaueHue poxoma 6>0,(P,e) u, coorsercrBenHo, crpoc Q(P,0) > Q(P,0,(P,€)). CnenosarensHo,
(upma roy4nt ot HuX NpubsLIL, He MeHsbIyIo, 4eM (P —C).Q(P, 0, (P, €)) + €. I3 dopmysl (2.11) cnenyer, uto
YeM HIDKE 3JTaCTHYHOCTB y4acTHs Mo uiate 3a noakmtodenne E,(N), Tem Bble g0mkHa ObITh 3Ta MIIata, U TeM

B OOJIBLICH CTETIEHHM M3JEPKKH (PUPMBI JOJDKHBI ITOKPBIBATHCS 332 CYET BBHICOKOH IUIATHI 3a MojKioueHune. Ecimu
y4JacTHe UMEET BBICOKYIO 3TaCTHIHOCTH 10 mate 3a nopkimoueHne E_(N), To m3mepxku GUPMBI TOIKHBI TO-

KpPBIBATHCSA B OCHOBHOM 3a CHET BBICOKOH HpeZlCJILHOﬁ IICHBI P , a Iu1aTa 3a IOAKIIOYCHNUE £ OOJIKHA OBITh OTHO-
CUTCIIbHO HU3Ka.

Bmax

Ecin P >0 u €>0 pemenue 3anaun (2.1) u I((P —C)Q(P,x)+¢&)g(x)dx > F , to nomyunm, uro
6y (P.¢)
A =0. Torma u3 (2.10), (2.11) cienyer, uTo
(P-c)=0, (P—c)Q(P,6,(P,¢&))+&=0.
Orcrona cnenyer, cuctema HecoBmectuma. Ilostomy eciu P >0, €>0, 10 A>0 u A ompenensiercs u3

cuctemsl (2.10)-(2.12).
Eciu P >0, € =0 pemenne 3amaun (2.1) u A >0, T0o U3 cucTemsbl

(L+2)(P~c)Q(P,6,(P.0))g (6, (P,0)) 55 6,(P.0) — (L+ A)(P ~€)Q, (P,0) ~ 2Q (P,0) = 0.
1+ A)(P-c)Q(P, 6, (P,0)9(6, (P.0)) ; 6, (P.0) - A(1-G(6, (P.,0))) 2 0,

[(P-0)Q(P, 0 g(dx=F

6(P.0)
omnpezensercs onTuManbHeId Tapud P . Ecmm Q(P, 490 (P,O))g ((90 (P,O)) a% (90 (P,O) _6,3 (P,O) #0, 10
OTCIOZA CIEAYET, YTO
o A Q(P,0) _
1+ 4 Q(P,6,(P.0)g(6,(P.0)) 5 6,(P.0) - Q,(P.0)

emax
Ecmu P >0, £ =0 pemenne sanaun (2.1) u [ (P —c)Q(P,x)g(x)dx > F , To nomyunm, uro A = 0 . [Tosromy
60 (P.0)

(P—c)Q(P.6,(P.0))g(6,(P.0)) 2 6,(P,0) - (P-¢)Q,(P.0) =0,
(P-c)Q(P, &, (P,0)g(8, (P.,0)) £ 6,(P,0) > 0
MOKHO HaifT onTumanbHbli Tapud P . Ecin Q(P,(90(P,O))g(@O(P,O))%HO(P,O) —(jp(P,O) # 0, To orcrona

nmeeM, uto P =C.
Ecim P=0, €> 0 pemenne 3agaun (2.1) u A >0, T0 U3 cucteMbl

(L+ A)(e —cQ(0,6,(0,£)))9(6,(0,€)) 55 6, (0, ) + (L+ 2)c-Q, (0,£) - 2Q(0,¢) 2 0,
(1+A)(e —cQ(0,6,(0, £)))9(6, (0, £)) ; 6, (0, £) - A(1-G(6, (0, £))) = 0,

Hm ax

[ (=¢-Q(0. 0 +£)g(x)dx = F

6,(0,¢)
MOJKHO HaWTH onTuMansHbli Tapud ¢ . Ecrm ( (90 (0, 6‘)) % 90 (0, 8) # 0, 10 orcioma nmeem, uto
A (A-G(6,(0,¢))
1+ 2 9(6,(0,£)) £ 6,(0,)

£-¢Q(0,6,(0,¢)) =

emax
ITycte P =0, €>0 pewenue 3anaun (2.1). Eciu j(—c -Q(0,x) +g)g(x)dx > F, To mosyunm, uto A =0.
00(0,¢)

IToaTOMY M3 COOTHOLIEHUS _
(6 -c-Q(0,6,(0,£)))9(6,(0,£)) 56, (0,) +¢-Q,(0.6) 2 0,
(£-0Q(0,6,(0,£)))9(6, (0, £)) £; 6, (0, £) = O,
MO>KHO HaTH onTuMansHbIi Tapud ¢ . Ecrm ( (90 ©,¢)) % 90 (0,€) #0, 10 £ =cQ(0, 6, 0,¢)).

Cnyuait P=0, € =0 tpusnasen.
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3. ONTHMHU3AIHOHHAS MOJIeJIb IBYXCTABOYHOI0 Tapu(pa (YacTHBINH ciayvaii).
ITycts 0 = 6y (P,€) mocrosiHHOE HEOTpULATENBHOE YHCIO, T.¢. Oy = 0,y(P,€) He 3aBHCHUTEH OT mepeMeHHOM

(P,e), R =(—o00,+) . IIpeamnonoxum, 4To CpeaHuil NOTPEOUTENBLCKUI M3IHUIIEK MPH JBYXCTAaBOYHOM Tapude
(P,€) umeer Bux:

Omax

S(P, &) = jS(P,g, X)g(x)dXx,

90

rae S(P,g,X) msnumrek nokymnatens, S: R xR x[0y,0,,.] = R - 3anannas gynkums.
[Mpenmnonoxum, 4to cpeqHss MpuObLIE GUPMBI IpH ABYyXcTaBoYHOM Tapude (P,€) cocTaBHT BeNMYHHY (CM.

[3, c.77]):

am ax

M(P,)= [TI(P,,x)g(x)dx—F,

rae T1(P,g,X) w3muiiex mpoU3BOAMTENS, MONYYEHHBIA €CTECTBEHHOM MOHOMOJIUEN MPU 00CITyKUBAHUHU TIOTpE-
Ourens co 3HaueHueM fgoxona 0> 0, TT:R xR x[0y,0,,.] > R - 3ananHas pynkums.

PaccmoTpuMm  3amady  HaXOXKIACHHS ~ MakCuMyMma — (YHKOMH — OOLIECTBEHHOrO  GIarocOCTOSIHHS
W(P, ) =S(P,€) + I1(P, €) mpu yciaoBuu 6e3y0bITOUHOCTH (HUPMBI, HEOTPHUIIATEIFHOCTH [ICHBI U HEOTPHUIIATEb-

HOCTH CpeJHel MpHObUIN GpUPMBL:

max W (P, &),
P>0,6>0
I(P, &) >0.
PaccmOTpuM 3KBHBaJIETHYO 3a7auy
Bmax emax
min (F - [ TI(P, 2,99 (x)dx— [S(P, 2, x)g(x)dx),
% . % 3.1)
F— [TI(P. 2,x)g(x)dx <0.
b
IMoctpoum 06061eHHy 0 ByHKIHIO Jlarpamka s 3agaun (3.1)
’9max Hmax Hmax
L(P, &, Ay, A) = A, (F — j (P, &, X)g(X)dx — jS(P, £,X)g(X)dx) + A(F — jn(P, £, X)g(x)dx) .(3.2)
90 00 '90

rae Ay 20,1 >0 (cm. [8, €.129]). Otmernm, uto 6e3 orpannueHus oOIHOCTH OyneM cuutath Ay =0 mwin Ay =1.

W3 sKOHOMHYECKUX COOOpaKeHUH CleyeT, YTO MOXHO HONOXHTh Ao =1. Torma ¢ynkmum Jlarpamka (3.2)

MMeeT BUI:
emax emax ema><
L(P,&,A)=F— [ TI(P,&x)g(x)dx — [S(P,& X)g(x)dx +A(F— [TI(P,e& X)g(x)dx) =
0o 6o 6o
emax emax
=@+A)(F— [TI(P,& x)g(x)dx) — [S(P,&,x)g(x)dx.
0o 0o
Iycts dyuxmuun S(P, g, X) , a%S(P, & X), %S(P,s, x), II(P,¢,X), a%H(P, €,X) u %H(P, €,X) HerpepbIB-
uelenipu P >0, €20 u X €[0g,0,,,] . Beraucium gactasie mponsBoaHsle GpyHKImu Jlarpamka:
emax emax
ZL(P.e L) =—-(1+2) 9j%l‘[(P, &, X)g(x)dx — 6I%S(P, &, X)g(x)dx
0 0

emax emax
LL(P,eA)=—(1+1) [LTI(P,&,x)g(X)dx - [LS(P,&,x)g(x)dx .
eCl 9O

ITo teopeme 4.2.1 (npunumn Jlarpamka) u semme 4.2.1[8, ¢.130, ¢.131] umeem, uro aust pernernst (P, €)
3agau (3.1) BHIMOJIHIETCS CHCTEMA!

0 =0:P>0,
—L(P,&, 1) (3.3)
oP >0:P=0,
0 =0:>0,
—L(P,&, 4 3.4
os (P.e ){20:£=0 34
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1 BBIMTOJHACTCA PAaBEHCTBO

O
MF— [TI(P,&,x)g(x)dx) =0.
e0
Terneps, BoOOIIE TOBOPS, HEOOXOIUMO COCTABHUTH YETHIPE CHCTEM MyTEM MOIAPHOro KOMOMHUPOBAHUS CO-
orHomenui u3 (3.3), (3.4). 3atem TpeOyeTcs HAWTH PEIICHUS KaXKIOH TAKOH CHCTEMbI M KAKHM-TO 00pa3oM Hc-
CIIE/IOBATH HX HA ONTUMAJBHOCTb.
ITycte P >0 u € > 0. U3 cootHomenus (3.3), (3.4) cnenyet, uro eciu P >0 u € >0 pemenue 3agaun (3.1),
to (P,€) ABISETCS PELIEHUEM CHCTEMBI

emax emax
-(@+2) [ZTI(P,& x)g(x)dx— [-ZS(P,e,x)g(x)dx =0,
9o 9o

emax emax
—(@+2) [LTI(P,&,x)g(x)dx — [ZS(P,&,x)g(x)dx =0
0o 0o
Gmax
U BBINIONHSIETCS paBeHCTBO A(F — jH(P, £,X)g(x)dx) =0.
0o

Ecmu P>0 u €>0 pemenne 3agauun (3.1) u A >0, to monyunm, uro (P,g) u MHOXKHTENs A SBISIETCS

pPCHICHUEM CUCTCEMBI

emax emax
-(@+2) [Z1(P,&x)g(x)dx— [-ZS(P,,x)g(x)dx =0,
0o 0o
emax" emax
—(@+2) [L£II(P,&,x)g(x)dx - [LS(P,g,x)g(x)dx =0,
e0 60

emax
F— [TI(P,&x)g(x)dx =0.
6o
emﬁx
Ecu P>0 u >0 pewenne 3anaun (3.1) u J'I_I(P,s, X)g(x)dx > F, To nomyuum, uto A =0. ITosromy
e0

(P,€) siBIsIeTCs peLIEHHEM CHCTEMBI

emax emax
— JST(P,ex)g()dx— [ZS(P,e,x)g()dx =0,
0o 0o

emax emax
- [ZTI(P,&,x)g(x)dx — [-ZS(P, &, x)g(x)dx =0.
0, 0,
Ecm P >0, € =0 pemenne 3agaun (3.1) u A >0, T0 U3 cuctemsl

emax emax
—(@+2) [Z1I(P,0,)g(x)dx — [-LS(P,0,x)g(x)dx =0,

eO e0
emax emax,\
—(@+2) [LTI(P,0,x)g(x)dx - [-ZS(P,0,x)g(x)dx >0,
0, 0,

emax
F— [TI(P,0,x)g(x)dx =0

0o
OTpeJIeNAeTCst ONTUMANBHBIN Tapud P u M.
emax
Ecmu P >0, € =0 pewenne 3amaun (3.1) u IH(P,O, X)g(x)dx > F, To monyuum, uro A =0 . [Tostomy u3
6,(P.0)
COOTHOIIEHHS
emax emax
— [ (PO, x)g(x)dx — [£S(P.0,x)g(x)dx =0,
8o 8o
emax emax
- [£11(P,0,x)g(x)dx — [LS(P,0,x)g(x)dx >0
e0 e0

orpeziesseTcst ONTUMANIbHBIN Tapud P .
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Ecmu P =0, £ >0 pemenue 3amaun (3.1) u A >0, 1o u3 cucremsi
max

Brmax 9
—(@+2) [Z11(0,&,x)g(x)dx — [-5S(0,& x)g(x)dx >0,
0

0 e0

emax emax
—(1+2) [LT1(0,&,x)9(x)dx — [-25(0,¢,x)g(x)dx =0,
8o 8o
emax
F— [I1(0,,x)g(x)dx =0
6o
MOKHO HAWTH ONITHMaNbHBIN Tapud & u A .
Omax
ITycte P =0, € >0 pemenue 3anauu (3.1). Eciu J'l_I(O, €,X)g(x)dx > F , To monyuum, uto A =0 . [lostomy
60
M3 COOTHOILIEHHUS]

6 max Omax
- 9%H(O, £, X)g(X)dx — ej 2.5(0,&,X)g(x)dx >0,
0 0

emax emax
- [£11(0,&,x)g(x)dx - [£5(0,,x)g(X)dx =0
e0 e0
MOYXHO HalTH ONTHMAJBHBIN Tapud ¢ .
Ecmu P =0, £ =0 pemenue 3amaun (3.1), TO BBIIOIHAIOTCS HEPABEHCTBA
max

0 max 0
—(@+2) [511(0,0,x)g(x)dx - [-£5(0,0,x)g(x)dx >0,
0

0
0 0o

emax emax
—(@+2) [£11(0,0,x)g(x)dx — [-£5(0,0,x)g(x)dx >0,
0o 0,
9mﬁX
U BbINoJHsieTcs paBeHcTBO A(F — JTI(0,0, x)g(x)dx)=0.
0,
OTMeTHM, 4TO eCiIH
Q(P.x)
S(P,&,x) = [p(q,x)dq-PQ(P,x)~¢,  TI(P,,x)=(P-C)Q(P,x)+¢,

0

TO
£5(P.e,x) =p(Q(P,X), X) 5 Q(P,X) ~Q(P, x) -PLQ(P,.x) =-Q(P,x),  £S(P.&,x)=-1
ZTI(P,£,X) = Q(P,x) + (P - ) S Q(P, x), LTI(P,&,x) =1.

IMostomy, ecu 8, = 6,(P, &) He 3aBucuTh oT nepemennoit (P,&), mms pemenns 3amaun (2.1) Takke MOXHO
HOJIyYHUTh HEOOXOAUMOE YCIOBHE ONTUMAIBHOCTH.

4. OnTHMHA3ANHOHHAS MOJEJb IBYXCTABOYHOT0 Tapupa

OOGBIYHO HIKHSS M BEpXHsIS FPpaHuIa Tapra B SKOHOMHKE CTAHOBHUTCS M3BeCTHOM. [10aTOMYy 11enecoodpaHo
m3yunthb ciay4ail P e[a;,b;] u e€la,,b,], rne by >a, >0 u b, >a, 20, b;,b, eR, 1.e. paccmoTpum 3anauy

{ max W(P,¢),

Pela;,b;].eela,,b,]

I1(P,g) >0,
Q(P,6) B max
rnie  W(P,e)=S(P,e)+T1(P,e), S(P,&,0)= [p(q,0)dq—PQ(P,0)-¢, S(P,e)= [S(P,&,x)g(x)dx,
0 0, (P,g)

emax
T(P,&,0) = (P—c)Q(P,0) +¢&, I(P,e) = [TI(P,,X)g(x)dx —F (cm. 1m.2).
0, (P,g)
Q(P,6 (P.2))
Cuauraewm, uto S(P,€,0,(P,€)) = J'p(q, 0, (P,¢€))dg—PQ(P,6,(P,e)) —e=0.
0
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PaccMOTprM 3KBHBAJIETHYIO 33149y

Brnax Omax
min  (F— [ TI(P,&,)g(x)dx— [S(P,&x)g(x)dx),
Pela;,b]e€la, by ] 0 (P.2) 0, (P.2)

(4.1)

gmax
F— [TI(P,&x)g(x)dx <O0.
6y (P,¢)
Iycts ¢yuxius 0, (P,e) HenpepsiBHO quddepenuupyema nmpu P e[a;,b,] u e €[a,,b,], vactras npous-

BOJHAs %Q(P,X) HenpepsBHa ipu P €[a;,b;] u X €[0,0,,4], Q(P,X), p(q,X) u g(x) HempepsIBHBIE (QyHK-
mn mpu P efa;,b;], e€la,,b,], 020, u x€[0,0,,4]. Cunraem, uto 0<6,(P,g) <0, mpu Pela;,b,],
eela,,b,].

Oyuknus Jlarpamxa He MEHAETCS (CM. I1.2), TIO3TOMY YacTHBIC MPOM3BOIHBIE GYHKINH Jlarpamxa He MEHS-
ercs. [loaTomy

emax
& L(P.e1) = L+ 2)((P—c)Q(P, 8y (P.£)) +£)9(8, (P.£) 5 0o (P.e) = [[(L+A)(P )£ Q(P,X) +2Q(P,x)]g(x)dX,
0y (P.e)

6max
% L(P, & A) =1+ A)(P—c)Q(P,084(P,€)) +€)9(6y (P, €)) % 0g(P,g)—A Ig(X)dX.
0o (P.2)
ema)(
Tak KaK I(P,&,0)=(P-c)Q(P,0) +¢, TO 0003HauYNB (1-G(0y(P,e))) = jg(x)dx ,

0o (P.€)
0 max _ Omax
Q(P,e) = jQ(P,x)g(x)dx u Q,(P,e)= j%Q(P,x)g(x)dx UMeEEM, 9TO
0, (P,g) 0o (P,g)

L L(P,e,0) = (L+)(II(P, €, 00 (P,£))g(Op (P, ) 2 05 (P.€) — (L+ L)(P —c)Qp (P.8) ~AQ(P, ).
L L(P,&,1) = A+ M)TI(P, &, 09 (P, £))g(0 (P, €)) 2 0y (P, €) ~A(L— G (B, (P, £))).

ITo teopeme 4.2.1 (npunuun Jlarpamka) u temme 4.2.1[8, ¢.130, ¢.131] umeem, uto amst pernerns (P,€)
3agaun (4.1) BBIMOIHIETCS CHCTEMA!

5 =0:Pe(a;,bh,),
a—PL(P,g,/l) >20: P=a, (4.2)
<0: P=Db
5 =0:g€e(a,,b,),
—L(P,&,4)y 20: ¢=a,, (4.3)
oe
<0: &=b,

1 BBITIOJIHSIETCS PAaBEHCTBO
emax
MF— [TI(P,& x)g(x)dx) =0.
0, (P,€)
Teneps, BooOI1IIE TOBOPS, HEOOXOANMO COCTABUTH I€BUTH CUCTEM ITyTEM IOMapHOr0 KOMOMHUPOBAHUS COOT-

HoteHuit u3 (4.2), (4.3). 3atem TpeOyeTcs HAWTH PElIeHHUsI KaKI0H TAKOW CHCTEMBI M KAKUM-TO 06pa3oM HccIie-
JIOBAaTh UX HA ONTHMAIBHOCTb.

Ilycts Pe(a;,by) m ee(a,,b,). Uz coornomenus (4.2), (4.3) cmemyer, uro ecmu Pe(a;,b;) n

ee€(a,,b,) pemenue 3anaun (4.1), To (P,€) sBISIETCS PELICHHEM CHCTEMBI
(L+ A)(TI(P, &,6,(P,£))9(6,(P, £)) 5 6 (P, &) - L+ A)(P—€)Q,(P,&) = 2Q(P,) =0 (44)
1+ DI(P, £,6,(P, £))9(6, (P, £)) . 6, (P, £) - A(1-G(6, (P, £))) =0 (4.5)

U BBIIIOJHACTCA paBEHCTBO

emax
MF- [((P—c)Q(P,x)+£)g(x)dx) =0.
00 (P,e)
Ecnu ép(P,s);éO u g(GO(P,S))%GO(P,S);tO, TO aHAJIOrMYHO 1.2 MMeeM, uTo ecau P e(ap,b;) u

ge(a,,b,) u A >0, 0 U3 cucremsr
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A (1—G(OO(P,S)))-Q(P,GO(P,E))—5(P,s),
1+ Q,(P.e)

(P —c)Q(P,8,(P, &) + & = £~ %D, o

(1+2) g(6p(P.eN 26, (P.s)

(P-c)=

emax
[TI(P, &,x)g(x)dx) = F
0, (P,€)

MOJKHO HA#TH ONITHMaNbHBIN AByXcTaBouHbi tapud (P,e) u A .
Omax
Ecmu P e (as,b,) n ee(a,,b,) pemenne 3agaun (4.1) n IH(P, £,X)9(x)dx) > F , o nomyunm, uro
0o (P.¢)
A=0. Torma
(P-c)=0, (P-c)Q(P,0,(P,¢€))+e=0.
IMostomy P=C u €=0. Torma eciu a, >0, TO OTCIOZIA CIIEAYET, YTO CHCTEMA HECOBMECTUMA.
Sleno, uto ecu P e (a,,b;), e e(ay,b,) pemenne 3amaun (4.1) u a, >0, 10 A >0 n A onpenensercs u3

cuctemsl (4.6).
Ecmu P e (ay,b;), e=a, u A >0, To 13 cucremsl

(L+2)(P~c)Q(P,8(P.a2)) +a,)9(Bo (P.a,)) 5 80 (P.a,) — 1+ A)(P ~€)Q, (P.az) ~AQ(P,a5) =0,
(@+1)((P—)Q(P, 6, (P.a5)) +a,)9(09 (P.a,)) £ 09 (P.a2) ~ (1~ G(B,(P.a2))) > 0,

9Tﬁ(P,az,x)g(x)clx —F
0 (P.ay)
onpeaensercs ontumanbHbii Tapud P . Ecn Q(P,0,(P,a,))g(0, (P,az))a—%eo (P,a,)— Qp (P,a,) #0, To orcrona
TIOJTyIHM, 9TO
_ AQ(P,a,) - (L+ x)azg(eo(Pnaz))%eo(P:az)
(W V)IQP,06(P,a,))9(05(P.a2)) 5 0, (P.az) — Qp (P,a,)]
0

Ecim P e(a;,by), e=a, pemenue 3anaun (4.1) u IH(P,az, x)g(x)dx) > F, to mony4um, uro A =0.
0o (P.a;)

IToaTomy
((P—)Q(P, 85 (P,a)) +2,)9(8y (P.a5)) 5 0o (P.a;) — (P~ c)Qy (P,a;) =0,
(P-0)Q(P,0y(P,a,)) + az)g(eo(P:az))%eo (P,ay)) =0
M OTCIOZIa OTIPEIeNIsIeTCs. ONTHMAIBHbIH Tapud P .
Ecmm Q(P,0,(P,a,))a(8, (P,az))%eo (P.a,) —ép (P,a,) # 0, To orciona momy4nm, uto
B azg(eo(Paaz))a%eo(P:az)
Q(Pyeo(Pﬁz))g(eo(P:az))a%eo(P,az)—Gp(P:az) .
Ecmm P e(ay,b;), e =b, pemenne 3anaun (4.1) u A >0, To u3 cucremsi
@+2)((P—c)Q(P, 6 (P, b,)) +b,)g(6, (P, bz))a%eo (P,by) -1+ 7\)(P—C)6p (P.by)-AQ(P,b,) =0,
(1+2)T1(P, by, 85 (P, b2))g(8o (P, b2)) £ 0o (P, by) —A(1-G(8y (P, b,))) <O,

emax
JTI(P,b,, x)g(x)dx) = F
00(P.e)

onpenenstores ontumanbubiid Tapud P u . Ecu Q(P,0,(P,b,))g(0, (P,bz))a—%eo(P,bz) —Gp (P,by)#0, 10

OTCIO/JIa NMOJYyYUM, 4YTO

oo AQ(P,by) — (1+21)b,yg(8y (P, b,)) 2 64 (P, by)
L+ 2)[Q(P, 89 (P, b,))a(Bo (P, b)) 5 00 (P,b,) — Qy (P.by)]
0

Ecmm P e(ay,by), e =b, pemenne 3anaun (4.1) u jH(P, b,,x)g(x)dx) > F, to momyuanm, uto L =0
8o (P.b,)
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Torna

((P=)Q(P,60(P,b,)) +b,)g(By (P,b,)) 5 04 (P,b,) - (P-€)Q, (P,b,) =0,
TI(P, by, 6, (P, 0,))9(6, (P, b,)) 64 (P,b,) < 0.
Ecmm Q(P,0,(P,b,))a(0, (P,bz))%Oo (P,by) —ap (P,b,) # 0, To orcrona momyuum, uto
bzg(eo(Pabz))%eo(Pabz)

"~ Q(P.086(P,b2))g (05 (P,b,)) 2 09 (P,b,) — Qy (Pby) |

AHanoruyHO MOXHO PacCMOTpPHTH ciydan P=a; u €€ (ay,b,); P=b; mw ee(ay,b,); P=a, u e=a,;

P=a,nue=b,; P=byue=a,;P=b,ue=h,.
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Article proposed are presented study's results of the problem of atmospheric air legal protection from negative
anthropogenic and economic impact in pre-war Ukraine. The problems at the level of energy, coal and mining
industries, as well as metallurgy were researched. Viewpoint on the protection of atmospheric air in the context of
the fiscal policy of the state is presented. Attention was paid to international cooperation on the essence of the

problem.

The author's recommendations for reforming the regulatory framework in the area under study are given.
Keywords: atmospheric air, legal protection, economic impact, international cooperation, pre-war Ukraine.

The main text.

Introduction. The current status of the atmos-
pheric air protection problem in the conditions of mili-
tary entrepreneurship undoubtedly leads us to the need
of comparative analysis with a similar problem of the
pre-war period. In respect to these circumstances, the
term of "protection™ should be considered as a compre-
hensive, interdisciplinary measure; therein legal regu-
lation measures have a primary importance. The rele-
vance of the study in this case is evidently, since the
problem of coexistence of a healthy environment and
economic progress is a key not only for law, but also
for the political economy.

At different times, separate issues of atmospheric
air pollution were devoted to the study of E. Guida, O.
Obushchak, S. Obushchak, K. Mudrik, V. Petrov, O.
Sarkisov, V. Rybachek, A. Chugay, E. Gusev, D. Ku-
kuy, O. llyin, S. Bogolyubov, I. Kolosov and many oth-
ers.

With all respect to the scientific heritage of pre-
sented and other authors [13, p.107], the problems of
pre-war industrial-related air pollution, in the context
of a full-scale invasion of the russian federation in
Ukraine, are given insufficient research attention.

The purpose of these papers is to evaluate the level
of atmospheric air legal protection in the context of pre-
war economic activities in the fields of energy, metal-
lurgical and mining industry, on the one hand, and fis-
cal policy, on the other hand, and a review of foreign
doctrine in aforesaid field, both: from the viewpoint of
peaceful reforms and partially - wartime assistance.

Materials and Methods. Presented survey has
done with assistance of formal and compares methods
as special and ontology, deduction, analysis ad synthe-
sis as common, which led to obtain a new data and
background for discussion and further investigations
from contemporary scientific viewpoint. Thereof, re-
search methodology is based on general scientific
methods such as analysis, synthesis, induction, deduc-
tion, analogy and empirical methods - observation,
comparison and statistical ones.

Methodological basis of the survey, undoubtedly,
is a dialectical method, the introduction of which pro-
vides an opportunity to study the object and subject of

research in their gnoseological unity, as well as the na-
ture of medical law development and their impact, as
cause and effect.

Results and Discussion. Pehchevski, considering
atmospheric pollution as one of the strategic problems
of the country's development, pays attention to the fact
that in the pre-war period in Ukraine air emissions
mainly consisted of nitrogen oxides, carbon dioxide,
sulfur dioxide and dust, but there were also high con-
centrations of polycyclic aromatic hydrocarbons and
heavy metals in industrially developed cities [2].

At the same time, author emphasizes that station-
ary sources of air pollution make up more than 60%
emissions. Approximately 90% of them fall on the min-
ing (~ 30%) and processing (~ 20%) industries, as well
as power generation (~ 40%). Non-stationary sources
are mainly associated with road transport, which ac-
counts for about 35% of atmospheric pollution [14].

The scientist refers to the fact that the key regula-
tory act designed to protect the quality of atmospheric
air in Ukraine is the Law on the Protection of Ambient
Air, structure is prescribed quality standards, MPC of
emissions from stationary sources, measures to protect
atmospheric air, public and private obligations with re-
spect to air quality, air quality monitoring and respon-
siveness measures. The law correlates with EU Air
Quality Directive, but most of the details such as MPC,
monitoring provisions and short/long term air quality
improvement action plans are subject to regulatory by-
laws [11].

In 2018, thermal power plants released 474,598
tons of SO, 92,140 tons of nitrogen oxides and 148,047
tons of dust into the atmosphere. The largest air pollu-
tant with sulfur dioxide was the Uglegorskaya TPP
(85,561 tons), then the Zaporizhzhya TPP (74,519
tons). Zaporizhzhya TPP also recorded the highest
emissions of nitrogen oxides: 23,222 tons, Luhansk
TPP - 9,670 tons. Dust emissions from the
Pridneprovskaya TPP turned out to be the highest to-
day: 43,712 tons [1].

In 2019, the highest source of SO, emissions was
the Burshtynskaya TPP (123,519 tons). Zaporizhzhya
TPP remained the highest emitter of nitrogen oxides -
21,830 tons, and Kurakhovskaya TPP - 30,244 tons
[16].
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In respect to these circumstances, Pehchevski, as
recommendations for pre-war Ukraine, provides impli-
cation to reduce the operating time of factories during
peak hours of electricity consumption in order to reduce
the level of emissions of thermal power plants; cancel-
lation of government plans for the construction of new
thermal power plants; the development of a long-term
national concept of carbon-free energy, and so on and
so forth [2].

Havrankova et al. constituted that system of envi-
ronmental supervision in pre-war Ukraine has been re-
peatedly criticized for a number of reasons: corruption,
inefficiency, unmotivation of employees, insufficient
funding, outdated material and technical base, lack of
uniform electronic logs of natural resources [3, p. 30].
Author emphasizes three key problems of aforesaid
system: insufficiency of institutional organization of
the environmental control; due to permanent reorgani-
zation with subsequent staff reductions, the regional
structure of the Specialized Environmental Inspectorate
(SEI) was significantly weakened. Communication be-
tween SEI, public authorities and local governments is
weak and ineffective, there is practically no coopera-
tion between them; SEI does not have any authority to
monitor the environment [4;5;7].

As ways to resolve the presented problems, the
scientist proposed to develop an electronic system of
environmental reporting and monitoring; entitle the
power of the SEI in accordance with the EU
2001/331/EC Recommendations; provide a new con-
trol entity with the authority to assess the effectiveness
of environmental protection measures funded from
state and local budgets [10;12;15].

Kolosov 1.V. studying the problem of atmospheric
air pollution with metallurgical waste, pays attention to
the fact that the waste of Nikopol Ferroalloys Plant,
JSC. solely is enough to cover every square kilometer
of the Ukrainian with a layer of dust weighing approx-
imately 280 tons. In order to prevent such devastating
pollution of the environment, author proposes to regu-
late the requirements for closed storages of metallurgi-
cal waste by the type of spent nuclear fuel storages at
the regulatory Acts' level [8, p. 227-229].

Kurylo et al. considering the problem of fiscal
measures as tools to prevent atmospheric pollution ar-
gued that the economic welfare of the state is inevitably
reflected on natural resources, increases the influence
of the anthropogenic factor on the world around us.
Processes of globalization and social transformation
have increased priority protecting the environment,
striving to achieve a fair balance and ensure sustainable
development of the country. For a long time, the eco-
nomic development of Ukraine was accompanied by
unbalanced the use of natural resources, a low level of
priority for environmental protection over economic
values, which led to a significant environmental prob-
lems. Insufficient financing of environmental protec-
tion measures led to an increase in the technogenic bur-
den on the environment. Understanding the signifi-
cance of the rational consumption and production in the
country requires the development and implementation

of rational environmental policies and measures to en-
sure proper environmental governance with adequate
funding to do so.

The scientist insists that the tools and mechanisms
of the legal, economic, regulatory system, etc. in
Ukraine in most cases only partially comply with estab-
lished approaches and developed standards for environ-
mental activities of EU countries. Domestic legislation
on the protection of atmospheric air should be agreed
in accordance with EU standards to be implemented in
three directions: legislative, regulatory, technological,
etc. Taking into account the existing data and issues af-
fecting air quality, Ukraine should timely outline a
strategy for the future to ensure clean air for future gen-
erations, implement measures to reduce air pollution,
which can significantly improve the overall air quality
with positive results [9, p. 315,316,323].

Indiana University McKinney School of Law's
Professor Catherine Beck was getting ready to teach
her Ukrainian law students at Chernivtsi University
about US law when she read the headline "Heavy mis-
sile strikes by Russian forces on Ukrainian infrastruc-
ture.” Meaning, once again, Catherine had to check her
email before class to see if any of her students would
be able to get on Zoom during the next hour. Beck, a
Professor of Legal English at Indiana University
McKinney School of Law, volunteered her during the
Fall 2022 semester to teach an online legal English
course to graduate law students in Ukraine. This course
was part of a larger collaborative initiative between
Ukrainian law schools and the international law school
community, an initiative which grew out of relation-
ships formed over the past decade thanks to seeds
planted by groups such as the Legal Writing Institute's
Global Legal Writing Skills Committee and the Global
Legal Skills Conference community. The purpose was
to foster cultural exchange, and the result was the
Global Legal Skills Virtual Workshop Series, made
possible with support from the US Agency for Interna-
tional Development (USAID)’s Justice for All Activity.
The workshop’s three short webinars, held over the
summer of 2022, brought together law faculty from
Ukraine, the United States, and the European Union in
an exchange of ideas on how to best support Ukrainian
law schools, faculty, and students following Russia’s
full-scale invasion of Ukraine. The primary needs iden-
tified during these sessions included Legal English
courses, guest lectures on a range of topics, and support
for Ukrainian legal academics to edit and publish their
work in English-language law journals. One effective
collaboration was between Zaporizhzhia National Uni-
versity and Professor Robin Juni of GW Law, who
gave a guest lecture on environmental law. Faculty and
students of the Yuriy Fedkovych Chernivtsi National
University and Vasyl” Stus Donetsk National Univer-
sity also joined this lecture. “Prof. Juni’s lectures in-
spire [one] to study more deeply progressive practices
of environmental law implementation, in particular in
the area of atmospheric air protection from pollution,”
said Associate Professor Oleksii Makarenkov. Profes-
sor Tetyana Kolomoets, Dean of the Zaporizhzhia Na-
tional University Law Faculty, also expressed gratitude
to Juni for teaching a course useful to both teachers and
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students and noted that Juni’s lectures helped re-estab-
lish a lecture series with US specialists that had run for
many years until Russia’s full-scale invasion on Febru-
ary 24, 2022 [6].

Conclusions. The study conducted encourages us
to show the following conclusions:

1. The main pollutants of atmospheric air in pre-
war Ukraine were enterprises of energy, coal and min-
ing industries, metallurgy. At the same time, the most
common pollutants were oxides of sulfur, nitrogen, car-
bon.

2. To reduce emissions into the atmosphere, we
propose to comprehensively diversify and normatively
consolidate the predominant use of renewable sources
of electricity: solar, wind, etc., as well as establish leg-
islative, including fiscal incentives for the introduction
of such sources of electricity instead of traditional ones.

3. Issues of environmental supervision and con-
trol require their proper funding, a deployed regional
network, the presence of administrative powers to con-
trol both the use of funds from environmental funds of
state and local budgets, and bringing it in line with the
regulatory requirements of the EU and the Council of
Europe.

4. Metallurgical enterprises, as one of the largest
pollutants of atmospheric air, must be fully equipped
with closed storage facilities for production waste. For
failure to comply with this requirement, penalties
should be introduced, not bind with the tax-free mini-
mum income of citizens or the minimum wage, but fo-
cused on the declared income of the enterprise in the
calendar period preceding the violation. In our view-
point, such sanctions should be from 10 to 50% of the
total gross income of the enterprise, depending on the
scale of potential pollution. Otherwise, a negligible
amount of fines will lead to the profitability of their
payment in comparison with the fulfillment of the re-
quirements of environmental protection legislation.

5. At the international level, cooperation with
USAID-like programs should be encouraged to im-
prove the level of communication on atmospheric air
protection and international standards in aforesaid area.

6. At the legislative level, preferences for environ-
mental-oriented investment over exclusively mercan-
tile should be consolidated in order to achieve a fair bal-
ance between rational environmental use and effective
economic development of Ukraine.

However, the assessment of the harm caused to at-
mospheric air by the military actions of the russian fed-
eration and the methods of jurisdictional compensation
for losses caused should be devoted to subsequent sci-
entific research and author's investigations.

References

1. Basic Data. URL: https://cdr.eionet.eu-
ropa.eu/Converters/run_conver-
sion?file=ua/eu/lcp_ied/envxppjxw/lcp-
ied_art72_1.xIs&conv=tohtml&source=local (Date of
Address is August, 27,2023).

2. Davor Pehchevski. The impacts of Ukraine’s
energy sector on air quality. URL: https://bank-
watch.org/wp-content/uploads/2020/10/2020-10-

19 Ukraine-air-quality-mapping_final2.pdf (Date of
Address is August, 27,2023).

3. Dirty Skies Above: Regulation of Air Pollu-
tion in Ukraine and the EU. Comparative Study of Law,
Policy, and Practice. Kyiv-Prague. 2019.

4. EU framework on environmental inspections,
available at [https://ec.europa.eu/environment/le-
gal/law/inspections.htm] (Date of Address is August,
27,2023).

5. Yehor Firsov, Exoincriexmis. Crapt, YkpaiH-
cbKka mpasa - bioru, 24 November 2019, available at
[https://blogs.pravda.com.ua/au-
thors/firsov/5dda737a55372/]. (Date of Address is Au-
gust, 27,2023).

6. Global Law School Community Unites to
Support Ukrainian Law Schools and Students. URL.:
https://www.law.gwu.edu/global-law-school-com-
munity-unites-support-ukrainian-law-schools-and-
students (Date of Address is August, 27,2023).

7. How we monitor compliance, U.S. Environ-
mental Protection Agency, available at
[https://www.epa.gov/compliance/ how-we-monitor-
compliance] (Date of Address is August, 27,2023).

8. Komocos I.B. [IPOBJIEMA 3ABPYJIHEHHA
HABKOJIMITHBOT'O CEPEJJOBUILIA
BIZIXOJJAMU METAJIYPI'TAHOI'O
BHUPOBHUIITBA B VYMOBAX AKTHMBHUX
BOMOBUX M. AkryanbHi npo6ieMu 3eMenbHOTO,
arpapHOro Ta eKOJIOTIYHOTO ITPaBa B yMOBAX CYy4aCHHX
BUKJIMKIB 1 3arpo3 : MaTepiaid KPyrjoro CToiy, IpHUc-
Bsd. 100-piudro 3 qHS HAPOIHKEHHS N-pa IOpUA. HayK,
mpo¢. Boska 0. O. (Xap- ki, 12 tpas. 2023 p.) / 3a
3ar. pen. A. I1. 'erbmana. — Xapkis : [IpaBo, 2023. —
470 c.

9. Kurylo V., Duliba Y., Kurylo I., Mushenok V.
Fiscal Policy Measures of Air Protection: Ukrainian
Realities and the EU Experience. European Journal of
Sustainable Development (2020), 9, 2, 315-324. doi:
https://doi.org/10.14207/ejsd.2020.v9n2p315

10. Overview of the Concept of Reforming the
System of State Supervision (Control) in the Field of
Environmental Protection, available at
[https://menr.gov.ua/content/koncepciya-reformu-
vannya-sistemi-derzhavnogo-naglyadu-kontrolyu-u-
sferi-ohoroni-navkolishnogo-seredovishcha-v-
ukraini.html].

11. TIpo oxopoHy atMoc(hepHOTO MOBITPs: 3aKOH
VYxpaian. Bimomocti BepxoBHoi Panu Ykpainu (BBP),
1992, Ne 50, c1.678 (31 3M. Ta momos.). URL: https://za-
kon.rada.gov.ua/laws/show/en/2707-12#Text (Date of
Address is August, 27,2023).

12. Recommendation of the European Parliament
and of the Council of 4 April 2001 providing for mini-
mum criteria for environmental inspections in the
Member States, available at [https://eur-lex.eu-
ropa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:32001H0331&from=
EN] (Date of Address is August, 27,2023).

13. Py6uora 1. TIOHATTA 1 OCOBJINBOCTI
JETEPMIHAHTU «OXOPOHA ATMOC®EPHOI'O
ITOBITP». [TinmpueMHANITBO, TOCIIOAAPCTBO 1 MPaBo.
6/2021. C. 107-110. doi:
https://doi.org/10.32849/2663-5313/2021.6.17


https://cdr.eionet.europa.eu/Converters/run_conversion?file=ua/eu/lcp_ied/envxppjxw/lcp-ied_art72_1.xls&conv=tohtml&source=local
https://cdr.eionet.europa.eu/Converters/run_conversion?file=ua/eu/lcp_ied/envxppjxw/lcp-ied_art72_1.xls&conv=tohtml&source=local
https://cdr.eionet.europa.eu/Converters/run_conversion?file=ua/eu/lcp_ied/envxppjxw/lcp-ied_art72_1.xls&conv=tohtml&source=local
https://cdr.eionet.europa.eu/Converters/run_conversion?file=ua/eu/lcp_ied/envxppjxw/lcp-ied_art72_1.xls&conv=tohtml&source=local
https://bankwatch.org/wp-content/uploads/2020/10/2020-10-19_Ukraine-air-quality-mapping_final2.pdf
https://bankwatch.org/wp-content/uploads/2020/10/2020-10-19_Ukraine-air-quality-mapping_final2.pdf
https://bankwatch.org/wp-content/uploads/2020/10/2020-10-19_Ukraine-air-quality-mapping_final2.pdf
https://www.law.gwu.edu/global-law-school-community-unites-support-ukrainian-law-schools-and-students
https://www.law.gwu.edu/global-law-school-community-unites-support-ukrainian-law-schools-and-students
https://www.law.gwu.edu/global-law-school-community-unites-support-ukrainian-law-schools-and-students
https://doi.org/10.14207/ejsd.2020.v9n2p315
https://zakon.rada.gov.ua/laws/show/en/2707-12#Text
https://zakon.rada.gov.ua/laws/show/en/2707-12#Text
https://doi.org/10.32849/2663-5313/2021.6.17

The scientific heritage No 120 (2023)

19

14. Statistical Yearbook. Environment of Ukraine
2018 / State Statistics Service of Ukraine. URL:
https://ukrstat.gov.ua/druk/publi-
cat/kat_u/2019/zb/11/Zb_dovk_2018.pdf (Date of Ad-
dress is August, 27,2023).

15. The Concept of Reforming the System of State
Supervision (Control) in the Field of Environmental

Protection, available at [https://za-
kon.rada.gov.ua/laws/main/616-2017-%D1%80] (Date
of Address is August, 27,2023).
16. Ukrainian coal
https://docs.google.com/spread-
sheets/d/1auCrtXy4ELO6GB1gCghkOY3SMUPCOA
XMYLJKezZxDoyY/edit#gid=1427178828 (Date of
Address is August, 27,2023).

LCPs. URL:


https://ukrstat.gov.ua/druk/publicat/kat_u/2019/zb/11/Zb_dovk_2018.pdf
https://ukrstat.gov.ua/druk/publicat/kat_u/2019/zb/11/Zb_dovk_2018.pdf
https://docs.google.com/spreadsheets/d/1auCrtXy4ELO6GB1gCqhkOY3SMUPCOAxMYLJKeZxDoyY/edit#gid=1427178828
https://docs.google.com/spreadsheets/d/1auCrtXy4ELO6GB1gCqhkOY3SMUPCOAxMYLJKeZxDoyY/edit#gid=1427178828
https://docs.google.com/spreadsheets/d/1auCrtXy4ELO6GB1gCqhkOY3SMUPCOAxMYLJKeZxDoyY/edit#gid=1427178828

20 The scientific heritage No 120 (2023)

MEDICAL SCIENCES

PRESEPSIN AS A MARKER FOR RISK STRATIFICATION FOR ACUTE CHOLANGITIS IN
SURGERY DEPARTMENT

Fuss J.,

PhD, D.Halycky Lviv State Medical University
Voloboyeva A.,

Communal Municipal Clinical Hospital 8, Lviv

Polowyj V.

Bukovinian State Medical University, Chernovtsy, Ukraine
DOI: 10.5281/zenodo.8313884

Abstract

Acute cholangitis is caused by bacterial infection and has high morbidity and mortality risk. The grade of
cholangitis can guide clinical treatment from single antibiotic treatment to biliary drainage. With the introduction
of C-reactive protein (CRP), and total bilirubin (T-Bil), procalcytonin into the diagnostic criteria and severity
grading for acute cholangitis, the diagnosis rate and grading have significantly improved.

Aim. To evaluate the value of presepsin in patients with acute cholangitis.

Methods. Overall, this study enrolled all patients (age > 18 years) diagnosed with acute cholangitis from
January 2018 till December 2022. All patients included in this study met the diagnostic criteria for acute cholangitis
according to TG18.

Results. In total, 249 patients were examined, which included 70, 80, and 99 patients classified as having
mild, moderate, and severe cholangitis, respectively. WBC count, CRP, PCT, presepsin, T-Bil, direct bilirubin,
and sequential organ failure assessment scores of moderate and severe cholangitis patients were higher than those
of mild cholangitis patients (P = <0.001). The optimal cutoff value of presepsin for grading moderate acute chol-
angitis was 1490 pg/mL (sensitivity, 0.84; specificity, 0.56) The optimal cutoff value of presepsin for grading

severe acute cholangitis was 2635 pg/mL (sensitivity, 0.64; specificity, 0.78).
Conclusion. Presepsin can help predict the positive blood culture, and is also superior to CRP and PCT in
the risk stratification of acute cholangitis. Timely determination of presepsin levels can help clinicians identify the

severity of patients with acute cholangitis early.

Keywords: Acute cholangitis, procalcitonin, presepsin, diagnostic.

Introduction. Acute cholangitis is a systemic in-
fectious disease characterized by biliary obstruction
and bile bacterial growth that cause acute inflammation
and infection of the bile duct. Acute cholangitis was
first described by Charcot as ‘hepatic fever’ in 1877;
therefore, the typical signs and symptoms of acute chol-
angitis (intermittent fever with chills, right-upper-quad-
rant pain and jaundice) are known as Charcot’s triad
[1.2].

The prevalence of cholelithiasis varies from race
to race. Of the many patients hospitalized for gall-
stones, 6% to 9% are diagnosed with acute cholangitis
[3]. Men and women are affected equally and the aver-
age age of patients with acute cholangitis is between 50
and 60 years old. If acute cholangitis is not properly
treated, it rapidly develops into systemic inflammatory
response syndrome, sepsis and mortality. In the 1990s,
the mortality rate for severe acute cholangitis was be-
tween 11% and 27% [4].

Presepsin (sCD14-subtype [sCD14-ST]) was dis-
covered in 2002 by Endo et al. [4] When monocytes
and granulocytes phagocytose bacteria, CD14 is taken
up into the cell together with the bacteria. CD14 that is
digested and cleaved by intracellular digestive enzymes
is otherwise named presepsin [5,6]. Increased presepsin
is considered specific for bacterial infections and useful
for early diagnosis of bacterial infections [7]. Presepsin
can be used as a biomarker in the emergency room and
intensive care unit (ICU) settings since only 17 min are
required for its measurement [8].

Therefore, this prospective study aimed to com-
pare levels of presepsin against traditional biomarkers
in patients with acute cholangitis on admission to eval-
uate the role of presepsin in the early risk stratification
of acute cholangitis.

Material and methods: Overall, this study en-
rolled all patients (age > 18 years) diagnosed with acute
cholangitis from January 2018 till December 2022.

All patients included in this study met the diagnos-
tic criteria for acute cholangitis according to TG18. The
diagnostic criteria were as follows: (1) Systemic in-
flammation (fever/chills, abnormal WBC count, or ele-
vated CRP level); (2) cholestasis (T-Bil levels > 34.2
pmol/mL or liver enzyme levels > 1.5 times that of the
normal upper limit); and (3) supporting imaging find-
ings (evidence of biliary dilatation, such as benign or
malignant stenosis, stone, and/or stent). The severity
was stratified as mild, moderate, and severe according
to TG18[12].

A chemiluminescent enzyme immunoassay was
used to test presepsin concentration by a PATHFAST
analyzer (Mitsubishi Chemical Medience Corporation,
Tokyo, Japan). The detection range was 20 pg/mL to
200000 pg/mL. Information regarding conventional in-
flammatory biomarkers procalcitonin, C-reactive pro-
tein and other indicators were obtained from the clinical
laboratory data.

Results: The surveyed patients with acute cholan-
gitis who took part in this study were 249. All patients
with acute cholangitis at admission were divided into
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mild, moderate and severe groups based on the TG18
score. The number of patients in the above three groups
was 70 (28.1%), 80 (32.1%) and 99 (39.8%), respec-
tively.

The features and outcomes of 249 patients with
acute cholangitis are shown in Tablel. There were 156

men and 93 women, and the median age was 71 years.
Age, WBC counts, CRP, PCT, presepsin, T-Bilirubin
and direct bilirubin, of moderate and severe cholangitis
patients were higher than those of mild cholangitis pa-
tients.

Table 1
Diagnostic criteria and severity of acute cholangitis
Severity of acute cholangitis
Features Mild (n=70) Moderate (n=80) Severe (n=99) p-value
Age 67 83 75 0.000
Male/Female 55/15 57/23 44/55 0.780
Temperature (°C) 38.1 (37.7-38.4) 38.7 (38.1-39.2) 38.9 (38.4-39.4) 0.017
Laboratory tests
WBCs (x 10%/L) 8.90 (6.35-10.95) 14.25 (9.98-17.05) 10.95 (7.75-16.35) <0.001
CRP (mg/L) 52.29 (25.87-115.50) | 88.95 (57.90-150.58) | 120.65 (66.75-180.58) | <0.001
PCT (ng/mL) 4.28 (1.03-11.28) 10.34 (1.64-31.75) 25.55 (5.75-48.56) <0.001
. 1429.00 2225.00 3215.00
Presepsin (pg/mL) (825.00-1875.00) (1689.00-2704.00) (2185.00-3915.00) | <0001
T-Bil (umol/L) 62.58 (45.30-103.58) | 113.4 (85.45-157.45) | 99.98 (59.78-150.02) | <0.001
D-Bil (umol/L) 40.55 (29.55-76.82) 77.50 (59.45-99.54) 69.77 (42.37-97.34) <0.001

After comparing the three groups, WBC counts,
CRP, PCT, presepsin and T-Bilirubin of patients with
moderate and severe cholangitis were found to be
higher than those of patients with mild cholangitis (P =
<0.001; Tablel). Multiple comparison analysis was
used to check the differences between particular pairs
of groups. Presepsin had the lowest P-value in patients
with mild-to-moderate and moderate-to-severe acute
cholangitis (P = <0.001) The optimal cutoff value of
presepsin for grading moderate acute cholangitis was

1490 pg/mL (sensitivity, 0.84; specificity, 0.56) The
optimal cutoff value of presepsin for grading severe
acute cholangitis was 2635 pg/mL (sensitivity, 0.64;
specificity, 0.78).

Compared with the mild group, presepsin, procal-
citonin, and CRP levels were significantly higher in pa-
tients with moderate and severe acute cholangitis (P
<0.001). Dependence of number of microorganisms
and grades of acute cholangitis Table 2.

Table 2
Dependence of number of microorganisms and grades of acute cholangitis
Severity of acute cholangitis
Features Mild (n=70) Moderate (n=80) Severe (n=99) p-value

Blood culture 65 ( 72 89 0.315
Positive blood culture 19 29 38 0.147
G~ bacteria 15 22 32 0.328

G* bacteria 0 2 5
Other bacteria 2 3 3 0.548

WBC counts, PCT, and presepsin levels in the
positive blood culture group were greater than those in
the negative blood culture group (P < 0.01); however,
CRP and T-Bil levels did not show significant differ-
ences between the groups (P > 0.05).

Discussion: For a long time, acute cholangitis has
been diagnosed based on Charcot’s triad; however, its
misdiagnosis rate can be as high as 30%-80%[]. With
the introduction of WBC count, CRP, and T-Bilirubin
the diagnosis rate and grading have improved nota-
bly[9.10]. However, early risk stratification assess-
ments are difficult according to WBC count, CRP, T-
Bilirubin, vital signs in the surgery department. PCT
has been recommended as a biomarker for predicting
severe acute cholangitis; however, PCT levels are often
higher in patients with burns [11], and are falsely neg-
ative in patients with atypical bacterial infections [12].
Early grading of acute cholangitis is still an important
clinical challenge in the surgery department. Presepsin
is a promising biomarker of bacterial infectious disease

discovered in recent years, and its sensitivity and accu-
racy are better than those of PCT, WBC count, and
CRP[13.14]. Based on the aforementioned findings, we
demonstrated that presepsin had a higher sensitivity
and specificity in risk stratification of acute cholangitis
and had a better positive rate in predicting bacterial
blood culture.

Blood cultures are the gold standard for diagnos-
ing bloodstream infections, especially when a serious
infection is suspected; however, blood cultures are of-
ten negative, and the results usually arrive after several
days[15.16]. In this study, presepsin was as effective as
PCT in predicting positive bacterial cultures. Presepsin
levels can be determined much sooner than blood cul-
ture, facilitating early risk stratification and treatment
to some extent.

Conclusion: Presepsin can help predict the posi-
tive blood culture, and is also superior to CRP and PCT
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in the risk stratification of acute cholangitis. Timely de-
termination of presepsin levels can help clinicians iden-
tify the severity of patients with acute cholangitis early.
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Abstract

The article characterizes worldview phenomenon (Weltunschauung — German) from ontological and
methodological points of view. Understanding essential nature of worldview as the integrity of “spiritual” (mental-
cognitive) and “practical” of existence, the author explains specific character of its manifestation in the realities
“human being”, “the present” and “education”. Turning to the origins of the formation of "worldview" concept
and its evolution in the history of philosophical thought, the author analyses transformations and “changes” of the
meanings of the worldview concept and the limited nature of the methodological “myth of worldview absence”;
the author justifies the advantages of the phenomenological approach to the worldview concept. From the point of
view of phenomenological method, the author fixes a new approach to substantiation of nature, origin mechanisms
and interaction of variety of “worldview forms” and “functionals” in the ontologically determined worldview
integrity; notes the historical contribution of Western European philosophical thought to clarifying the essence of
the concept of "worldview". And focuses their attention on the methodological potential of the Russian culture,
the Russian language and Russian philosophy in the study of existential meanings of the ontological integrity of

the phenomenon of "worldview".
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A number of factors of modern civilizational self—
development, determine actuality of the philosophical
study of the worldview phenomenon, first of all it is
existing crisis worldview occurrences in the life of a
European civilization man. They are fixed by a various
forms of the gap between spiritual and practical
components of the man’s life activity and loss of
connection of his worldview with ethical self-
consciousness and moral standards. In the modern
society worldview “acquires” less and less treasures of
spiritual experience of mankind, accumulated and
preserved by science and culture, which narrows the
worldview to the forms and conditions originating from
the everydayness sphere. Even education cannot cope
with this problem. It violates the traditional cultural and
historical system integrity of "education-upbringing".

Another factor that determines actuality of
worldview philosophical and methodological analysis
is that in the modern conditions existing historical
worldview types do not satisfy it to full extent. In the
sphere of everyday life, stable worldview beliefs are
difficult to develop and cease to be its reliable reference
points. At the same time, technologies of mental
manipulation and the possibility of their direct impact
on a person's life experience and value world are
gaining strength.

Turning to the philosophical reflection of the
worldview phenomenon and the disclosure of the
methodological potential of its concept, it is necessary
first of all to note the fact that the traditional definition
of worldview fixed in the public consciousness as a
specific form of spiritual and practical development of
the world by a person, a system of views that gives a
holistic view of the world, about a person's attitude to
the world, about his own place in it, is capacious, but
insufficient for deep analysis of this phenomenon.

Though this generally accepted formula is evident and
“transparent” it looses its completeness and power of
the methodological regulator. It makes contradictory
understanding grounds possible, meanings indefinite
that hinders possible correlations of the concept
meanings and the worldview discourse itself. It mainly
happens due to misuse of the concept “worldview” in
its particular or transformed meanings, in ideology and
pseudoscience including and as a result, the status of
false consciousness can be assigned to it. And, finally,
the worldview concept has its origin in the “classical
mind” paradigm and is still under its influence which
considerably limits its methodological potential. While
the concept’s actually capacious and rich potential
remains unfulfilled, not fit for the widely used
meanings and patterns of its understanding.

The analysis of the worldview proposed by the au-
thor in ontological and methodological keys concerns a
number of problems and directions of philosophical
and methodological research. First of all, it is the evo-
lution of the "worldview" concept meanings in the his-
tory of philosophical thought. There are significant
stages in it: 1) origin and functioning of the concept as
the holistic premised knowledge; 2) the stage of deep-
ening and expanding the epistemological analysis of
the worldview and the "disintegration” of its meanings
into the characteristics of worldview forms, such as:
mythological, religious, philosophical consciousness,
myth, ideal, symbol, fairy tale, utopia, legend,
worldview, etc. and "functionals" of the worldview,
such as: worldview, worldview, worldview,
worldview, world transformation, world creation, etc.;
3) the stage of "synthesis" and reconstruction of the
worldview concept meaning integrity. Origin and trans-
formation of methodological “worldview absence”
myths also may be studied as a peculiar form of the
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“worldview” concept meanings evolution. Such "anti-
metaphysical” methodological positions are most
clearly stated by the scientist attitudes of positivism, as
well as the concepts of postmodernism and modern
transhumanism.

In  substantiating the philosophical and
methodological keys of reflection on the phenomenon
of worldview, it is important to focus on its ontology
and the analysis of correlations of concepts "related" to
the worldview: “man”, “education”, “culture” and
“nature”, a stress was put on the necessity of profound
study of this phenomenon from three main points of
view — the ontology of man, social ontology and the
ontology of education. In this regard, the author
proceeds from the methodological significance of
recognizing a person's worldview as an "ontos" of
existence, an integral property of his being in the world.

These lines of worldview analysis are feasible on
the basis of the phenomenological method. The phe-
nomenological approach opens up the possibility of
studying the intentional nature of the worldview,
worldview integralities (manifested by dual bundles:
"spiritual — practical”, "immanent — transcendent”, "fi-
nite — infinite"”, "eternal — transitory", etc.); contextual
dependencies, worldview transformations — "transi-
tions", "transfers”, “transformations”, "substitution",
mechanisms of transformation of functioning ideologi-
cal forms; the study of the architectonics of the
worldview, and the identification of its essential struc-
tural components — myth and ideal; the study of types
and forms of existentials, contexts of the correlation of
worldview forms and functionals.

At the same time, it should be noted that the rich
potential of the "worldview" concept, quite capacious,
but in many ways still "hidden" and not sufficiently
realized by current methodology and practice,
accumulated in the humanitarian research tradition,
reflexively reproduced by the history of philosophical
thought. We can talk about the development of the
"worldvie" concept in the historical and philosophical
tradition" and the possibility of methodological
reconstruction the views of thinkers on the worldview
in the context of their philosophical concepts. The logic
of increasing the meanings of this concept is
demonstrated by the diversity and depth of the
approaches of I. Kant, F.Schleiermacher, V. Dilthey, E.
Huserl, M. Heidegger, K. Jaspers to the reflection of the
worldview in the context of their original philosophical
systems, as well as the general cultural and historical
trend of philosophizing. On the whole historical-
philosophical analysis of the concept worldview
meanings formation let the author draw a general
conclusion about the existing tradition of the
worldview phenomenon research, about the formation
of the capacious notional potential of this phenomenon,
about the wealth of informative motives and how
multifaceted its functional purposes are.

Carried out analysis highlighted the perspective
line of the reflexive worldview phenomenon analysis
that took shape in the history of West-European
philosophy and was made on the basis of methodology
that overcomes the restrictions of scientism logic and
classical rationality in the life philosophy contexts,

existential and phenomenological philosophy and
“anthropological” turn in philosophy. At the same time
there was displayed the general research background of
the further analysis of the worldview phenomenon and
of possible clarification of the meanings of its notion.
The interest to fundamental ontological relation
“human being — universe” and to the existential-
phenomenological problem of human in a human being
has become this very background, in essence it is the
interest to the problem of morality ontology and to
fundamentally connected with it education ontology
problem.

The ontological integrity of the "worldview-edu-
cation" in human existence finds its existential mani-
festations. Man is born helpless and completely de-
pendent on his immediate environment. Since his exist-
ence is not set exclusively by genetic nature man should
educate himself in the environment of other people. He
should learn to be in the world, acquire the image of
“humaneness”, developing in himself potential of ac-
tive attitude to the world given to him by nature, mean-
while accumulating human potential, human quality of
being. Integrity of cognitive, communicative and sub-
ject-action forms of activity determines the life of man,
ways of his socialization and adaptation. Any integrity
is reproduced, kept and transmitted in holistic forms.
The most valuable and existentially significant experi-
ence is generalized, saved and preserved by culture
forms. During the process of its accumulation mecha-
nisms of representation, transformation and transmit-
ting of this experience are modelled in intergenera-
tional continuity. Functioning in the culture context
worldview actualizes its most valuable content, modi-
fies existential experience and submerges it in cultural-
historical space of the present. Education decodes
signs, symbols and culture images and transforming
them into worldview forms transfers cultural experi-
ence into everydayness context. Through worldview,
world understanding and world-attitude man demon-
strates measures of actualization and adoption of cul-
tural experience by existence. At that education appears
to be the most important and necessary form of mani-
festation of “entity” of being. It is called upon to keep
the essentials of existentia in the worldview and culture
perspectives. Worldview brings into education an im-
perceptible, not grasped mentally a moment of being,
that determines the most of man’s existentia, which can
be called “break through to transcendent” (P. P. Gaid-
enko). Beyond the worldview paradigm of education
“transcenzus” reality is made vapid and taken away
from the sphere of education. Having lost it, as the au-
thor proves, education looses its spiritual essence.

Nowadays education sphere turned out to be
practically deprived of distinctly expressed worldview
landmarks, contrary to the logics of being and culture
ontology. When answering the question ”Why and how
could this gap take place and get the status of existential
?7” the problem of Man’s life path arises, and the
research of worldview-education moves into the sphere
of existential phenomenology and discourse of
“eternal” philosophical themes of being, time, history,
contemporaneity and transcendence (I. Kant, K.
Jaspers, M. Heidegger). In a new way there arise
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questions of man’s mind potential, that haven’t been
made clear and explained to man by education.

At the same time it is important to emphasize that
existentially-phenomenological discourse is becoming
more solid and perspective as opposed to universalist
metaphysical schemes and intentions of the classical
mind logics that take one away from the essence of
raising the above mentioned problems. The discourse
leads the worldview analysis to clarification of its entity
through existential, through clarification of “being- in”
reality of many-sided forms of its existence, the sphere
of everydayness including. While speculating about the
“entity” of being M. Heidegger takes methodological
“ontology as phenomenology” point of view and
explicates entity in existentia as “care”, “being- in” or
“worldliness of the world”. With this approach concern
about the education phenomenon as a necessary form
of “involvement” into being and self-fulfillment of man
who is being in the world appears as one of the key
problems of “here-being” and is designated as
education paradox in the context of this research. The
author calls it worldview paradox of contemporaneity,
and the combination “worldview-education-
fundamental ontological relation of man’s being in the
world. The existential-phenomenological turn of
education study in the worldview contexts lead the
worldview analysis to the necessity of understanding of
the key existentials of being and eventful modi of
human presence in the world.

In conclusion, we note the significant contribution
of the Western European philosophical tradition to the
development of significant methodological guidelines
for the reflexive analysis of the phenomenon of
"worldview".

It should be noted, at the same time, and the fact
that the most complete and reasoned the humanitarian
traditions of Slavic culture, Russian literature, and
Russian philosophy are the most fully and
argumentatively stated problematic issues and contexts
of reflection of the phenomenon of "worldview".
Methodological foundations of the integrity of the
worldview, which presuppose the harmonization of
"spiritual" and "practical" existence in this tradition, are
necessarily projected into forms of intercultural
communication and dialogue with Russian culture.

The Russian "we are the worldview" (S.L. Frank),
the ideas of the "God-human" in man (V. Solovyov, N.
Berdyaev), "spirituality”, "conciliarity”, attributes of
freedom and communicative idealism.... symbolically
focused by the image of the "all-human", "all-man" in
the integrity of the traditional worldview concepts of
the "Russian idea". The symbol of the "all-human" of
the "Russian idea" is not identified with the Western
European lexeme "universal", nor is it identical with the
concept of "superman". The symbol of the "all-human"
of the Russian idea is not identified with the Western
European lexeme "universal", nor is it identical with the
concept of "superman". The symbol "all-human" can be
understood and disclosed in the context of the integrity
of "family-related concepts" (L.Wittgenstein), such as
"universal", "universal", "spiritual", "inner man", "all-
human spirit", "universal feeling" and turns out to be

commensurate with existential reflections on fate and
the future of Russia, of the entire human civilization.

Russian thinker S.P. Shevyrev, as research shows,
reveals the key importance of this facet of the Russian
idea not only by giving the symbol of the "all-man" a
deeply religious meaning, but also by the fact that the
author of the lexeme "all-man" and the idea of
symbolizing the "all-human" is very remarkable and
significant from the standpoint of modernity, and it
gives it a rich potential for harmonious intercultural,
interethnic communication. For the thinker, N.
Tsvetkova notes, "... in the life of Russia, the synthesis
of the "alien's" and the "own-folk" is important both in
science and in art. He believes that "alien's, but
humanly beautiful will merge with the Russian spirit,"
that is, Orthodoxy. Only on a spiritual basis, according
to Shevyrev, assimilation of someone else's experience,
beautiful and eternal, can occur in Russia, and therefore
he characterizes the "Russian spirit" with a number of
definitions of "vast", 'universal", "Christian",
"universal tolerance and universal communication". In
this series, - the author concludes, - the synonymous
"all-human" is organically present [25 p. 134-135].

Thus, the spiritual tradition of Russian culture and
methodological analysis of the phenomenon of
worldview, directed to the reflection of the forms of the
integrity of being; the "human" in man, the
harmonization of the worlds of "spiritual" and
"practical" human life activity, undoubtedly, constitutes
a significant positive experience of existence, which
can be useful in assessing current civilizational
strategies and discourses in the choice of landmarks the
future self-development of mankind.
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