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Abstract

The analysis conducted at the experimental sites showed that the microclimate in logging areas after logging
changes, especially in the surface air layer and on the soil surface. The article analyzes that high soil temperatures
and decreased air humidity pose a great danger to successful forest regeneration. As a result, these phenomena can
lead to root collar burns and disruption of the physiological processes of pine growth. The authors of the publica-
tion propose that in order to prevent the negative effects of logging, it is necessary to clearly regulate some param-
eters, for example, the diameter of windows and gaps in logging should not exceed half the average height of trees.
In addition, it is important to take into account the direction of strips and clearcuts, which is recommended to be
from west to east. In clearcuts, in the first years after felling, shrub undergrowth and the growth of some hardwoods
can serve to protect the soil from overheating.

AHoTanis

[IpoBexenuii aHami3 Ha JOCTITHUX AIITHKaX BKa3aB HA Te, 10 MIKPOKJIIMAT Ha JIiCOCIKax MicCisi BUPYOKH
JIepeBOCTaHIB 3MiHIOETBCS, OCOOJIMBO B IPU3EMHOMY IIIapi MOBITPsI Ta HA OBEPXHI IPYHTY. Y CTaTTi pOaHai30-
BAaHO, 10 ISl YCIINTHOTO BiJHOBJICHHS JiCy BEJHMKY HEOe3IeKy CTaHOBHTH BUCOKA TeMIIepaTypa I'PyHTY Ta 3HH-
JKEHHS BOJIOTOCTI HOBiTpSI. I ax HaCJ’IiI[OK, Taki sABUIIA MOXKYTb MIPU3BECTHU 1O OHiKy KOPEHCBUX IIHHOK Ta nopy-
IeHH (i310I0TIYHNX IPOLECIB POZBUTKY COCHOBOTO MipOCTy. ABTOpaMH ITyOJtikalii Ha/laHa IPONO3HUIIist, 1110 3
METOI0 3aro0iraHHs HeraTHBHUX HACHiJKiB pyOOK, HEOOXITHO YITKO perjaMeHTyBaTH JesKi apamMeTpH, HaIrpu-
KJaJ, iaMeTp BIKOH 1 IPOTaJIMH Ha pyOKax He MOBUHEH OyTH OUIBIIMM 3a MOJIOBHHY CEpPEIHBOI BUCOTH JEPEB.
Kpim Toro, BaxIJIMBO BpaxOBYBaTH HAMPSMOK CMYT i CYIIUIBHUX BUPYOOK, SIKHH PEKOMEHTYEThCS MPOBOTUTH Bif
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3axoay Ha cxia. Ha cyminbHHX BHpyOKax y mepiri poKH Micis pyOKH MOXXYTh BUKOHYBATH (DYHKIIIO 3aXHCTY
TPYHTY BiJI IeperpiBy YarapHUKOBHUH I ITICOK 1 MiAPICT JSSKUX JTUCTIHUX TIOPIT.

Keywords: felling system: continuous, gradual, selective; solar radiation: total, direct, scattered, reflected,;

air and soil temperature; air humidity.

KaiouoBi ciioBa: cuctema pyOku cynijbHa, IOCTYIIOBa, BUOIPKOBa; COHSYHA pajiallis CyMapHa, psiMa, po3-
cisiHa, BifOUTa; TEMIeparypa MOBITPsl, IPYHTY; BOJOTICTh MOBITPSI.

Berym.

VY 3B’A3Ky i3 CKJIQAHOIO IeMOTpadidHOI0 CHTY-
aIfiero Ta BifICBKOBUM CTaHOM B KpaiHi, 3HOBY 3pocia
3aMiKaBICHICTh 10 CIIOCOOIB Ta TEXHOJOTiH pyOOK ro-
JIOBHOTO KOPHUCTYBaHHSA, KOTPi JalOTh MOXKJIHMBICTH
chopMyBaTH HOBE ITOKOJIIHHS A€PEBOCTaHy i3 HAHMEH-
MMM BUTpaTaMHU JIFOJICHKOI mpaui. Po3mmprororscs
JIOCBIIHO-BUPOOHMYI POOOTH MO MOCTYIOBHM, BHOIp-
KOBHMM BY3BKOJIICOCIYHMM pyOKa, CripsiMOBaHi Ha 30e-
PEXKEHHS HasIBHOTO iJl HAMETOM CTUIVIMX HAaca/KEHb
MiIPOCTYy OCHOBHUX JIICOyTBOpIOtounX mopix [1, 4, 5,
9]. B ymoBax Yxpaincekoro Ilomiccst BCTaHOBIICHO, IO
BUKOPHUCTAHHS OCPEKITMBHUX TEXHOJOTIH JIiCO3aroTiBIi
JTa€ MOMJIUBICTh 30€PerT JOCTATHIO KUTBKICTH YKHT-
TE€3IATHOTO MIAPOCTY TOJIOBHUX IOPiZ HaBiTh NMPH BH-
KOHaHHI JIICOCIYHAX POOIT J1ic03aroTiBeTbHIMH MaIIIH-
Hamu [2, 3, 6, 7]. OmHak pyOKH TOJIOBHOTO KOPHUCTY-
BaHHJ 1 JIICOBITHOBJIIOBAIBbHI PYOKHU MOPSII i3 MPSIMUM
(¢piznyHKrM, MeXaHIYHMM) BIUIMBOM Ha MiJpIiCT i MO-
JIOAHSK Ha JicOoCill BIUIMBAIOTh Ha 1X 30€peXkeHICTh i
picT omocepenkoBaHO ab0 BiHOCHO, Yepe3 abiOTHUYHI
(dakTopu, OO0 SKHX Yy Tepuly 4Yepry BiJHOCATH
MIKpOKITiMaTiyHi [2, 7]. 3piKeHHS IepeBHOTO HAMETY
abo cynisbHe BUpYOyBaHHS 1€PEBOCTaHy MPHU3BOANUTD
JI0 CYTTEBUX 3MiH CKJIQIOBUX COHSYHOTO PajiaIliifHOro
OamaHcy, TeMmIepaTypd Ta BOJOTOCTI MOBITPS Ta
IpyHTy [7, 8]. BU3HaYeHHS KOHKPETHUX MapaMeTpiB
X MOKAa3HHKIB J1a€ MOXKIHUBICTH OOTPYHTOBAHO pO-
3pOOHUTH CHCTEMHM 3aXOiB MO (POPMYBaHHIO BHUCOKO-
MPOAYKTHBHHUX HACAJKEHB 13 30epeKEeHOr0 MiAPOCTY.

Metoauka.

JocmipkeHHs: Oyid MPOBEACHI Ha JOCIITHOMY
00’exkti y Tetepiscbkomy sicHuirBi Dimii  «Te-
TepiBcbke JlicoBe rocrogapersoy 11 «Jlicu Ykpaiany.
Jlicocikn 3aKiajieHi y YuCTOMY OJZHOSPYCHOMY COCHO-
BoMy nepeBoctaHi XII kimacy BiKy MPUPOIHOTO ITOXOI-
xkerns. CepenHiit niamerp — 34,2 cM, cepeiHsl BUCOTa
—27,5 M, k1ac 6onitera — I, mosuora — 0,6, 3amac — 300
m3xra’l, Tun nicy — cBixwuil 1y60B0-cOCHOBHIA Cy6ip. ¥
Mi/UTICKY TOOMHOKI eK3eMILISIPH TOPOOMHY 3BUYANHOT
(Sorbus aucuparsa L.), kpymmau jgamkoi (Franqula
alnus  Mill.), smiBeus 3BuuaiiHoro  (Juniperus
communis L.), sinosari pycekoi (Chamaecytisus
ruthenicus (Fisch. et Woloscz.) Klaskova). JKuswuii
HAAIPYHTOBUI TOKPHUB IPEACTABICHHUN: i3 MOXIB —
mnespouiii HIpe6epa (Pleurozium schrebera (Willd.
Ex Brid.) Mitt.), aukpan Oararonixkosuii (Dicranum
polysetum Sw.), a i3 KBITKOBUX — Bepec 3BHYaHHUII
(Calluna wvulgaris (L.) Hull), wopruus (Vaccinium
myrtillus L.), 6pycuuns (Vaccinium vitis-idaea L.),
koHBanis 3Buyaitna (Convallaria majalis L.), xkyxuu-
nuk Hasemuuit (Calamagrostis epigeios (L.) Roth),
rpymranka kpyrionucra (Pyrola rotundifolia L.), Gyk-
Bulls Jikapceka (Betonica officinalis L.), opisik 3Bu-
vaiiauii (Pteridium aquilinum (L.) Kuhn), Tonkonir

By3bkommcTuii (Poa angustifolia L.). ¥V mporamunax
TPYHT CHJIBHO 3a/IepHiINA. Penbed 31erka XBUIsCTHH,
13 IyXe HE3HaYNMUM IIOCTYIIOBHM IIOHIDKCHHSAM Y
MBHIYHO-3aXiTHOMY HampsaMKy. Ha croBOyprisx Ha-
SIBHI CJIiIM HU30BOI JIiCOBOI moskesxxi 15-20 pigHOi nas-
HUHU.

Y KOMIAKTHUI CTUINIMHA COCHOBUHI J€pPEBOCTaH
BKJIMHIOIOTBCSL TUITHKH JIICOBUX KYJIBTYP COCHHU 3BH-
vaitroi (Pinus sylvestris L.) III, IV kiaciB Biky mio-
miero Bix 0,3 10 2,7 ra, 1m0 ABJIAI0TH COOO00 MEBHY Ie-
peIIKoay s POOOTH JiCO3aroTiBeIbHIX MAIIIHH.

Jocmigauii 00'ekT 3araipHOI0 Mmiomer 40 ra
CKJIaJIa€ThCA 13 cepii JOCHiTHUX JICOCIK, JIe BHIIPOOO-
BYBAJIU TaKi ciocoOu pyOok: 1 — cyIinbHa 31 30epexeH-
HAM migpocty — 3,4 ra; 2 — cMyroBo-niocTymnosa — 6,4
ra; 3 — TpymoBO-BUOIPKOBA 3 BIKHAMH y HaMeTi Jiepe-
BOCTaHy niaMeTpoM 10 25 M — 7,2 ra; 4 - piBHOMipHO-
moctymnoBa — 7,4 ra; 5 — cMyroBo-BubipkoBa — 15,6 ra.
Hocmigna Jjicocika  CMYroBO-TIOCTYNOBOI  pyOKH
po3aiicHa Ha CEKIii IBO- 1 Tpu3axigHol pyOKu 3
BHOIPKOIO B IIEPIIHIA 3aXi/1 yCiX JepeB Ha 15-MeTpoBUX
cMmyrax BimmoBigHO uepe3 15 1 30 m. Ilepmmii 3axin
CMYTOBO-BHOIpKOBOi pyOKH TPOBEACHO Ha KOXKHIii
m'aTiit 15-meTpoBiit cMy3i, mpu bOMY BHOUpAIH BCi
JiepeBa Ha BOJIOL, a HA YaCTHHI CMYTH, IO 3aJHIIH-
Jacsl, CEJIEKTUBHUM METOJIOM 3pi/KYBallll IepPEeBOCTaH
32 paXxyHOK IPHU3HAYCHHS y PyOKy CYXOBEPIIMHHUX,
MPUTHIYEHNX, YPaKSHUX IIKITHUKAMHU Ta XBOpOOaMHU
JIepeB.

Jlo mouartky pyOkwu i miciist 1l IpoBeieHHs Ha J10-
cnigaux 00'ektax Ha 1010 00MiKOBUX IIIOIIAKAX PO3-
MipoM 2x2 M OyB NIpoOBe/ieHUH KiIbKICHUIT Ta 1 SIKICHUI
OOJIIK MiPOCTY 1 MOJIOAHSIKY JIICOYTBOPIOIOUHUX JIEPEB-
HHUX TOpij, 10 JajJ0 MOXJIMBICTH BHU3HAYUTH HOTO
CKJIaJ], IKICHUH CTaH, PO3IOMLI 3a BiKOM Ta BHCOTOIO,
3araipHy 3a0e3IeUeHICTh JIICOBUX JINITHOK 1 XapakTep
ftoro posmimieHHs. [1ig g9ac 00Ky KiMBKOCTI Ta IKOCTI
30epeKeHOro MiJAPOCTY Micisl MPOBEAEHUX pyOOK ro-
JIOBHOTO KOPHMCTYBAHHS BiJ3HAYa€ThCs OCIAOJICHHS
IPOCTy yKe y mepumid Bereramiinuii nepiog. Cro-
CTEePIracThCs MOXKOBTIHHS Ta 3PiJKSHHS TJIHII, BCHXa-
HHS T1JIOK Ta CTOBOYPiB, 3MEHIIICHHS IPUPOCTY IO BH-
COTi, MOUIKO/KEHHS CTOBOYPiB COCHOBOTO MigPOCTY
BEJIMKAM COCHOBHMM JjoBroHocukom (Hylobius abietis
L.). Ha micocimi cyninpHOI pyOKHM OOKiNBIFOBaHHS
cToBOypiB craHOBMIO 34,2% 30epeskKeHoro IiaApoCTy.
Taka HeBTIIIHA TEHAEHIIIS € HACIIJKOBOIO MPUYNHOIO
3MiHM OKpEMHX ITapaMeTpiB MIKpOKJIIMaTy Ha 3py0i Ta
Jlicocikax.

Jlist mocimiJKeHHS 3MiH MIKPOKIIIMATy Ha KOXKHIH
JIOCITiIHIH Jticocini 1 Ha KOHTpouti (Y TOMY caMOMY Hac-
aJ/PKEHHI 32 MeXaMH JIOCIiAy) B IIECTH IMyHKTax Oyiu
BCTAHOBJICHI CTaHIIi CIIOCTEPEKECHHA. Y TEpioJ] CIIo-
CTepeXeHHs (Ipyra AeKaaa YepBHS MICAIlsT) Ha BCIX
CTaHINsIX BUKOHYBAJIM aKTHHOMETPHUYHI Ta Tpalli€HTHI
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BUMIpPIOBaHHSA. AKTHHOMETPHYHI  CIIOCTEPEIKEHHS
MIiCTUTH BU3HAYEHHS MPSIMOi, pO3CisHOI Ta BiZOUTOI CO-
HSYHOT pajiamii 3a JONOMOror ajapdenoMeTpa, a
TpaJlieHTHI — TEMIIEPaTypH MOBITPsI, TIOBEPXHI Ta BEpX-
HIX IIapiB IPyHTY, BOJIOTOCTI MoBiTpsi Ha BucoTi 0,5 i
2,0 M. Y 1IEHTpi CTaHIITHUX MaliIaHYMKiB BCTAHOBJIIO-
BAJIM TICUXPOMETPUYHI CTOBIIH, Ha SIKMX KPIITHIIU TICH-
XpOMeTpH 1 mifcTaBku Al ansoemomerpiB. Ha mo-
BEpXHI MaliJaHYNKIB PO3MIIIyBaH TEPMiHOBI, MaKCH-
MalbHi Ta MiHIMaJbHI METEOPOJIOTIUHI TepMOMETpH,
Ha TiombOmHi 10 1 20 cM — TPYHTOBI TepMOMeTpH
CaginoBa. [loka3anHs mpwiamiB 3HIMamu 5 pas3iB Ha
nmo0y: 7:00, 10:00, 13:00, 16:00, i 19:00 ronuHax y me-
csaTUKpaTHii moBropHocTi. [Torosa B mepion cnoctepe-
JKeHHsI Oyia 0e3XMapHOI0, METEOpOJIOTiUuHI YMOBH —
3BUYaliHUMU U1t YKpaincekoro [lomicest.

OcHOBHA YacTHHA.

MiKpoKITiMaT JIICOBUX IUISHOK (OPMYETHCS IIiJ
BIUIMBOM COHAYHOI paniamii. 3aJie)XHO Bif CHocoOy
pYOKH, CTyNEHsS 3piJ)KEHHS MaTEpPHHCHKOIO JIepEeBO-
CTaHy BHIIO3MIHIOETHCS padiallifHuiA OamaHc JTiCOCIKH.
CoHsIYHI TPOMEHI TO-pi3HOMY HArpiBalOTh IPU3EMHI
IIapy MOBITPS 1 MOBEpXHIO IpyHTY. Ha BCix mocmigHnx
JicocikaXx TOPIBHSAHO 3 KOHTPOJEM Y JIeHHI TOJWHHU
CrocTepiraeTbcs 30LIBIICHAS CEpeqHiX 3HauYeHb CO-
HSYHOT paialii, o HaJXOAUTh Ha JAIsUTbHY OBEPXHIO

1,40

1,20

-2

1,00

0,80

0,60

0,40

CymapHa coHA4Ha pagiauia, kBrxm

0,20

0,00

o0'exta (puc. 1). HaiiGinpmie 3HadeHHs CyMapHOi cO-
HA4YHOI pamiamii momiueHo o 13-i roawni Ha 3pyOi
cyninbHoi pyokn — 1239,6 BrxM2, no Tim y neii yac
3aKOHOMIPHO CJIIYyIOTh TpymnoBo-BuOipkoBa (752,5),
piBHOMipHO-TIocTYnOBa (574,3), CMYroBO-TIOCTYIIOBa
(100,6), cmyroso-eubipkosa (103,4 Brxm2) py6ku. Ha
KOHTPOJIbHIH HEe3pyOyBaHil TUISHII CyMapHa COHsIYHA
pazianis cranosmna o 13-if 734,0 Brxm?2, a6o B 16,9
pa3su MeHIIe, HDK Ha CYHUIbHIM pyomi, y 6,1 pasm
MeEHIIIe, HK Y BiKHI TpyIoBO-BHOIpKOBOI, i B 4,5 pazu
— HIXK Ha PiBHOMipPHO-TIOCTYTIOBIH.

Ha nocnigamx micocikax cCMyroBuX pyOOK MakcCH-
MaJbHE HAAXOIDKEHHS COHSAYHOI pagiamii cmo-
cTepiraeTbcsi He OMiBJHI, a paHime. [loB'a3aHo 1e 3
HanpsiIMKOM BHpYyOaHux cmyr (i3 3axony Ha cxim) i
iXHBOIO MUpPUHOIO (15 M), 110 HE HepeBHUILye I0JI0-
BHHHU CEPeIHBOI BUCOTH JepeBoctany. O 10-if roauHi
COHIIE CTOITh Ha/l TOPU30HTOM HE BUCOKO, ajie COHSYHI
MIPOMEHI Maar0Th 31 CXOAY Ha MOBEPXHIO IPYHTY Oe3-
mocepenHpo. Ili3Himme BupyOaHa cMyra 3aTiHAETHCS
CYCIIHBOIO HEBUPYOAHOIO i CyMapHa COHsIYHA pajliallis
JIETII0 3MEHIIYEThCSL. Y APYTiii OJIOBHHI AHS IPsIME CO-
HSIYHE IPOMIHHS 3HOBY IOTPAIUISE HA BUPYOAHY CMYTY
i3 3aX0.y, 0 3HWKYE IHTCHCUBHICTH 3MCHIIICHHS KiJTb-
KOCTi COHAYHOI paziamii B el yac 100w, XxapakTepHe
JUISL TOCIIHUX JIICOCIK CYLIJIBHOI, TPYIOBO-BUOIPKO-
BOI Ta pIBHOMIPHO-TIOCTYIOBOT pyOKH.

6 7 8 9 10 11 12

—— CyLliMbHa
@ - rpynoso-enbipkoBa
cMyroea-embipkoea

13 14 15 16 17 18 19 20

FrognHK

== CcMYroBa-nocTynoea
—@® - piBHOMIpHO-NOCTYNOBA
KOHTPONb

Puc. 1. Jlobosuii nepebie cymapnoi consiunoi padiayii na nicocikax

IMomiOHI > TEeHAEHIi MPOCTEXYIOThCS 1 s
(i3MYHUX BENWYMH MpsAMOi Ta po3cisHOi pamiarii
(tabmn. 1). Ane criiBBiZJHOIIIEHHS X CYTTEBO 3MIHIOETHCS
3aJIe)XHO BiJ criocoOy pyoku. Tak, o 13-it roguHi Ha
3py0i CyninbpHOI pyOKH pO3CisiHA pajiallisi CTAaHOBHIA
30,3% mnpsamoi, y BikHI TpynoBO-BHOIPKOBOI pyOKH —
22,5%, Ha TpoTajdwHi PIBHOMIpPHO-TIOCTYIOBOi —
41,3%, y cMyTax, M0 3aJIUIIAIACS, CMyTOBO-TIOCTYIIO-
BO1 — 155,7%, cmyroBo-BubipkoBoi pyoku — 310,3%, a

Ha KoHTposmi — 126,8% mpsmoi pamiamii (puc. 2).
OCKiNbKY IepeBHA POCIMHHICTB Kpallle IPUCTOCOBAaHA
JI0 TU(Y3HOTO OCBITIICHHS, CITiBBITHOIICHHS MPSIMOI Ta
pO3CisiHOT pamialii € CHpUATIUBUAM JUIS JIiCOBITHOB-
JICHHS Ha JIOCJTITHUX JIICOCIKAaX CMYTOBO-TIOCTYIIOBOI Ta
CMYTOBO-BHOIpKOBOI pyOOK, HECIIPHSATIMBUM JUIS PiB-
HOMIPHO-TIOCTYTIOBOI, CYILITBHOI Ta OCOOIUBO Tpy-
TTOBO-BHOIPKOBOI pyOOK.
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Ta6mumg 1
CepeaHi 3Ha4eHHs CKJIATOBUX COHSIYHOI paxianii, M £ ¢
Crmoci6 pyOku Yac crocTepexeHHs Constana p amanti, Brau? -
mpsiMa po3cisiHa BigOmTa
7:00 162,1£65,26 111,6+20,24 64,4+7,62
10:00 731,3+£15,43 311,1£2,94 184,4+21,48
CyminsHa 13:00 951,0+118,72 | 288,6+104,19 150,9+4,42
16:00 580,4+2,05 298,1+63,15 114,9+7,56
19:00 166,1+41,04 126,9+4.,42 34,1+0,00
7:00 33,5+9,14 18,6+2,39 7,6£2.76
10:00 59,5+0,51 79,2+10,86 29,0+4,14
CMyTroBO-1IOCTYIIOBa 13:00 39,3+28,99 61,2+25,36 28,0+6,21
16:00 25,5+15,36 29,5+0,55 20,7+13,11
19:00 107,6+31,04 34,7+10,87 19,745,18
7:00 5,642,35 29,0+4,34 10,9+1,00
10:00 56,4422 58 86,4+5,60 55,344,52
I'pynioBo-BubipKoBa 13:00 614,2+81,29 138,3+£39,00 168,2+31,6
16:00 92,6+20,32 96,5+8,47 50,8+3,38
19:00 57,6+18,06 27,7+1,69 11,9+0,56
7:00 38,8+17,55 42,5+12,10 32,2+9,60
10:00 111,0+£65,53 83,4+25,26 59,3+£5,49
PiBHOMIipHO-TIOCTYIIOBA 13:00 406,3+17,57 168,0+27,45 124,14+8,78
16:00 177,3+23,60 105,4+60,39 67,522 51
19:00 43,94+2,20 36,8+14,82 20,949,88
7:00 25,0+1,45 1,9+0,63 4,6+1,52
10:00 284,9+71,87 88,3+22,70 59,9+0,63
CMyroBo-BHOIpKOBa 13:00 25,2+3,78 78,2+15,13 37,8+2,52
16:00 25,2+10,09 102,1+13,87 30,3+£2,52
19:00 10,7+6,94 15,14+6,30 10,7+1,89
7:00 15,2+7,09 16,0+0,34 6,0+0,89
10:00 64,8+48,62 77,0+£23,30 43,0+7,60
Kontposb (He3pybaHa aisHKa) 13:00 32,44+20,26 41,1+0,00 25,8+5,57
16:00 46,3+13,72 - 16,6+4,39
19:00 33,4+1,01 — 11,1£2,02

IHpumimka. M — cepenue apupMeTHUIHEe, 0 — MOXUOKA CepeaHbOT apu(pMeTHUHOT

B ymoBax nocnigHoro o0'ekra Oiiblia 4yacTHHA
paniariii, 1110 HaAXOIUTh HAa IPYHT 1 B MPU3EMHI HIapU
MOBITPSl, MOTJIMHAETHCSI IPYHTOBUM MOKPUBOM 1 IPyH-
TOM, TIPO IIO CBiYHTH CITiBBiTHOIICHHS BiIOWTOI Ta
CyMapHOT COHSYHOT pajiamii. AMIDTITYy/1a BETHYUH allb-
0eo BiIHOCHO He3HAYHA, 4 CaMi BEIMYUHU CTAHOBIISAThH
Bin 0,12 mo 0,43 3anexxHo Bix ciocoOy pyOaHHS Ta 9acy
nmo6u. Takum urHOM, 0 13-1i TOAMHI HAWHIKYINI piBEeHB
anp0eno 3apeecTpoBaHO Ha cynubHIA pyoui (0,12),
MOTIM — Ha TPYMOBO-BUOIPKOBIH 1 PiIBHOMIpPHO-TIOCTY-
noBi#t (0,22), cmyroBo-nioctynosii (0,26), 3pocTtatroun
Ha CMYTOBO-BHOipKOBiit 70 0,37, 1m0 IpaKTHYHO JTOpiB-
HIO€E anpbe10 HezaliMaHoro pyOKoro HacamkeHHs. [1o-
B'I3aHO II€ 3 MIABHUINEHHUM IIOTIIMHAHHSAM COHSYHOIL

panianii MiHepani3oBaHUM IPYHTOM. 3 OJIHOTO OOKY,
e (hakTop CIPHUATIMBO BILTUBAE HA POCIHHHICTD, aK-
THBI3ylouM mpouec (OTOCHHTE3y, aje 3 IHIIOro,
HaJMIpHHU TIeperpiB ciabKo-3AepeB'sTHITNX CXOMIB 1
OTHOPIYHUX CISHINB y CIIEKOTHI JITHI THI MOXe TPH3-
BECTH 10 TXHBOI 3arubeni. 30UTbIIeHHS IPSIMOT COHSY-
HOi pamiarii MOXe TPHU3BECTH OO 3HAYHOTO IIiBH-
IICHHS TeMIIepaTypu TOBepxHi IpyHTY. Lle mimTBep-
JUKYETBCSL  Pe3yJIbTaTaMH  KOPEJAIIHHOTO — aHAi3Yy.
KoedimienT xopendmii MiK NpsSMOI COHSYHOIO
pamiamiero i TeMreparypor MOBEPXHI IPYHTY CTaHO-
Buth 0,71.
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Puc. 2. Cymapna, npsama i posciana padiayis na nicocikax o 13:00 eoouni

Haii0inpme HarpiBaHHsS HacTae Ha BIIKPHUTIH
nurstHII. ToMy 3aKOHOMIpPHO, IO Ha AOCIITHIH JIiCOCIIT
CYLITBPHOTO PYOaHHS CIIOCTEPITa€ThCs TOPIBHAHO 3
KOHTPOJIEM  MIiJIBUIICHHS TEMIepaTypu IOBEPXHi
IPYHTY, NPOTpiBaHHs MOBEPXHEBUX INAPIB 1 HPU3EM-
HOTO MIapy MOBITPsSI MPOTATOM YChOTO CBITJIOTO 4acy
1o6u (tabm. 2). O 13- ronuHi cepeaHs TeMIeparypa
MOBITPsl Ha 3py0i CyLIBbHOI PyOKH MiJBUILYETHCS Ha
2,9° mopiBHIHO 3 HacaPKEHHSM, Nie pyOKa He Bemacs
(xoHTpONB). Ha moBepxHi IPYHTY BiNMOBigHE 301IB-
meHHs carae 14,7°, ma rambuni 10 cm — 2°. Kon-
TpacTHa 3MiHa TEMIIEPAaTYpHOTO PEXHMY Hece IEeBHY
HeOe3ImeKy AU MigpocTy. YJITKY Ha JICOCIIi BH3HA-
YaJbHUM IIOKa3HUKOM CTa€ MaKCHMajJbHA TeMIepa-
Typa MOBEPXHi IPYHTY, SIKa TocATae HaOLIbIIOl BeIH-
quHU 0 13:00-16:00 Toa. YiTKO POCTEKYETHCS 3pOC-
TaHHS CEPeIHbOI TeMIepaTypH NOBEPXHI IPYHTY B el
4ac J00H BiJ] KOHTPOJIBHOTO JepeBocTany (29,1127,8°)
1 He3pyOaHo1 CMyTH CMYTroBO-BHOipKOBOi pyOKH (29,0 i
27,5°) mo miNSHKH cymimsHOrO BupyOyBamHA (43,8 i
45,8°) i BikHa TpYyMOBO-BHOIpKOBOi pyOku (47,6 i
39,3°). SIk11o Ha KOHTPOJILHOMY ITyHKTI CIIOCTEPEKEHb
JICHHa aMIUTITYAa KOJIMBaHb TeMIIEpaTypy CTaHOBHIIA
12,6°, To Ha 3py0i cyuinbHOi pyOkm — 27,3°, y BikHI
rpymoBo-BubipkoBoi pyoku — 30,7°. Ha cyninbHiit Bu-
pyoui o 16-if roxmHi Oyno 3apeecTpOBAHO MaKCH-
MaJbHy TeMIIepaTypy MOBepxHi IpyHTY — 49,2° a'y
BiKHI TPYNOBO-BHOIPKOBOI pyOKH 51,5°, mo
BinmoBiaHo B 1,7 1 1,8 pasu Ginbie, Hi’K Ha KOHTPOJTb-
HOMYy TyHKTI. TyT Temmeparypa mocsrae KpUTHYHOI
TOYKH iICHYBaHHSA XUBOI 1wa3mu (50-54°). ¥V numHi Ta

CEepIIHI TeMIlepaTypa IOBEpXHi IPYHTY MOXe B OKpeMi
JTHI TICPEBUIIYBATH BiIMiY€Hi B TIEPi0]] JOCII)KEHB Be-
JIMYMHYU, BUHUKA€E TpsiMa HeOe3MeKa OIMiKy KOpPEeHEeBOl
LIMAKK COCHOBUX CTOBOYpIB Ta ixHboi 3arnde:ni. Hera-
THUBHO BIUIMBA€ Ha pICT 1 30€pEeKEHICTh MiIpOCTy 1
3HaYHa aMIUTITYa TeMIeparyp, 0 MOXe MPU3BECTH
JI0 3HW)KEHHSI TYPIOPHOT'O THCKY B KJIITUHAX MOJIOJHX
POCIIHH, JI0 3MEHIICHHS CTIHKOCTI OCTaHHIX 10 1HIITUX
HECIIPUATINBUX YMHHHKIB 30BHIIIHBOTO CEPEIOBHINA,
0COONMBO 110 JTICOBMX IIKIIHUKIB 1 XBOpPOOH Iicy.
HageneHi naHi cBiggaTh Ipo Te, M0 HAWOIBIT HECTIPH-
STIMBI YyMOBH JISl MIJPOCTY COCHHM YTBOPIOIOTHCS B
YMOBaX CBIXHX CyOOpiB Y BiKHaX IpyIIOBO-BHOIPKOBOI
pyOKu, ne TemmepaTypa IMOBEpXHi IpyHTY o 13-if ro-
JIVHI TIEPEBHIY€e HABITh BiIOBITHUN IMOKA3HUK IOCE-
pen cyninsHOi BUupyOku 100-meTpoBoi mupuHu. [1os's-
3aHO II€ 3 YHOBUIBHEHHSIM IMPKYJALil Harpiroro mo-
BITpS y BIKHAX JEPEBOCTaHY, IO 3AIUIINBCS, & TAKOXK
13 MiJBUIIEHOI0 MiHEpali3alic€l0 IPYHTY MiJl 9ac Me-
XaHI30BaHUX JIICOPO3POOOK Ha JIICOCIKAaX IBOTO CKIIaI-
HOTO croco0y pyOoK.

CTaTUCTUYHUKA aHaJi3 OJep)KaHMX JaHUX MOKa-
3aB, 110 HAMOLIbIIA KITBKICT PI3HUII 32 t — KpUTEpieEM
CrpronieHra Ha 5-% piBHI 3HaUyMIOCTI MK CepeaHIMHU
TIOKa3HUKAaMH, SIKI XapaKTepU3ylOTh MIKPOKIIMAT Ha
JIOCIIIHUX 1 KOHTpPOJIEM, CIIOCcTepiraerbest o 13-if ro-
JVHI 1 HARO1TBII TpUTaMaHHA HA CYLUTBHIN, TPYIIOBO-
MOCTYTOBilf 1 PIBHOMIPHO-TIOCTYIOBIH Jicocikax, a
HaliMeHIIIa — Ha JIiCOCiKax, J¢ IHTEHCUBHICTh BUOIpKH
JI€PEBOCTaHY HEBEIIHKA.
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Tabmmrs 2
CepeaHi 3Ha4eHHs CKJIATOBUX COHSIYHOI paianii, Mto
. Yac cnocrepe- Tewmeparypa
Crioci6 pyOxu . TTOBEPXHS rmbuHa, 10 rimbwuHa, 20
JKCHHS MOBITPs
IPYHTY cM cM

7:00 18,0+1,01 18,5+2,11 16,8+0,47 17,1£0,37

10:00 25,44+4,10 35,5+3,50 17,24+0,65 16,9+0,40

CyminbpHa 13:00 28,2+4,15 43,8+2,25 19,0+0,50 18,14£0,10

16:00 33,1+0,10 45,8+0,25 20,4+0,35 18,1+1,10

19:00 29,4+0,10 30,6+1,35 20,2+0,45 18,6+0,90

7:00 17,3+1,73 16,9+1,30 15,1+0,38 15,040,00

10:00 20,843,45 18,2+1,95 15,0+0,45 14,6+0,35

CMyTroBO-TIOCTYIIOBA 13:00 24,4+3,50 25,1+3,10 15,6+0,60 15,3+0,55

16:00 27,442 .45 28,4+5,90 16,1+0,19 15,7+0,14

19:00 28,8+030 30,8+0,75 16,2+0,00 15,840,25

7:00 17,6+1,71 16,9+1,39 17,1+0,06 16,24+0,57

10:00 22,8+4,15 31,0+£7,50 17,4+0,35 16,6+0,60

I'pymoBo-BubipkoBa 13:00 27,4+4,20 47,6+5,95 18,6+0,50 18,4+0,55

16:00 30,3+1,30 39,34+0,75 18,7+0,33 18,4+0,61

19:00 28,3+0,00 29,4+0,30 18,9+0,05 18,5+0,40

7:00 19,1+0,88 18,7+1,09 16,7+0,27 16,3+0,27

10:00 22,6+3,50 25,0+4,00 17,0+1,05 16,5+0,50

PiBHOMIipHO-TIOCTYIIOBA 13:00 25,843,95 4224775 19,5+1,50 17,2+0,75

16:00 31,2+0,35 33,8+0,35 21,0+0,00 18,0+0,00

19:00 28,5+0,50 28,0+0,00 20,3+0,25 17,840,25

7:00 16,4+1,55 15,8+1,17 15,8+0,44 15,54+0,29

10:00 21,9+3,40 21,543,50 16,5+0,50 15,84+0,30

CMyroBo-BHOIpKOBa 13:00 27,0+4,55 29,0+8,00 17,8+1,25 16,5+0,50

16:00 29,6:+1,46 27,5+0,00 18,5+0,50 16,8+0,25

19:00 27,7+1,45 25,0+0,50 18,2+0,25 17,0+0,00

7:00 16,7+1,30 16,5+1,92 15,1+0,46 15,44+0,31

Komrports (Hespy6ana 10:00 21,843,55 22,5+4,50 16,4+0,85 16,6+0,15

finnka) 13:00 25,34+3,70 29,1+2,10 17,0+1,00 16,640,60

16:00 26,6+2,46 27,8+2,92 17,8+0,07 16,9+0,24

19:00 27,6+0,50 26,5+1,00 17,8+0,25 17,3£0,25

[Mocunene HarpiBaHHsI TIOBEPXHI IPYHTY CIIPUYH-
HsI€ MPOTPiBaHHS BEPXHIX HOro MIapiB, Jie MICTHUTBCS
OCHOBHAa 4acTHHa (i3i0JIOrIYHO aKTHBHUX KOPIHIIB
migpocty. OfHaK TyT TeMIEparypa IIiJBHILYETHCS
nopiBHAHO He3HauHO. Ha rmmbuni 10 cM BoHA HMKYa,
HDK y oBiTpi 0 13-# rogwHi, Ha 6,3-9,2°, a Ha TIIOWHI
20 cm — Ha 8,6-10,5° . O 13-if roguHi Ha CYIUTBHIN
pyOmi Temmeparypa IpyHTy Ha raubuHi 10 cM craHO-
Bwia 19,0°, Ha koHTpONi — 17,0°, Ha rmuOuHi 20 cM —
BinmoBigHo 18,1 i 16,6°. CyTTeEBO 3MEHIIYETHCS aM-
IUTITYIa KOJIMBAHHS TeMmepaTyp: Ha raubuni 10 cm —
3,6°, Ha TimbuHi 20 cm — 1,2-2,3°, OTke, y BEpXHIX
mapax TPYHTYy Ha Jcocikax 30epiraerbcs TMoMipHa
cTabibHA TeMIiepaTypa, ska TiJIbKH 3a Iy>Ke KPUTHU-
HUX YMOB TiJIpOJIOTIYHOTO PEKUMY MOYKE HETaTHBHO
MO3HAYUTHCS Ha KOPEHEBUX CHCTEMax MiJIpocCTy.

Temmeparypa TNpU3EeMHOro  mapy  IOBITPS
MOCJIIZIOBHO, X04a ¥ MEHII PiBHOMIPHO, 3011bLIYETHCS
BiJl HacapKeHHA O0e3 pyOku (o 19-it roguni — 27,6°) no
CMYT0BOI-BHOIpKOBOI Ta CMYT'OBOI-IIOCTYIIOBOI
(BimmoBimHO 29,6 1 28,8°) 1 10 piBHOMIPHO-TIOCTYTOBIH
Ta rpynoBoi-BubipkoBoi (31,2, 30,3°) pybok i HaitOib-
101 BETTMYHUHU JIOCATA€E HA CYNiTbHIN Bupyomi (33,1°).

HatiiBuma BosoricTs moBiTps Ha BUcOTi 0,512,0 M
CIIOCTEPITa€ThCS B PAHKOBI TOAMHH (HE3QJICKHO Bif
croco0y pyOKH) 3 TIOJAIBITUM JIEHHUM 3HIKEHHSIM K

10 Beuopa. BimHocHa BostoricTs Ha BUCOTI 0,5 M BuINa,
HDK Ha BHCOTI 2,0 M HaJl TOBEPXHEIO IPYHTY, IO CTBO-
PIO€ Y MOJTyICHHI TOUHN CIPUSATIUBIII YMOBH ISt |-
3-pigHOTO TiAPOCTY COCHU. JJOCHTH BHPA3HO MPOCTE-
KYETbCA BIIMIHHICTh y OiK 3MEHIICHHS Ha JUITHII
CYLUTBHOT BUPYOKH 32 BEIMYUHOIO BOJOTOCTI TOBITPS
MOPIBHSAHO 3 JOCIITHIUMH JiCOCIKaMH, Je JepeBOCTaH
4acTKOBO 30epircs Ha KOpeHi. SIKIIo BpaHili Ha CYIILIb-
Hill BUpYOLi BOJIOTiCTP NPU3EMHOTO MLIApy HOBITPS
OyJia MEHIIIOIO 10 BiJJHOIIEHHIO 10 KOHTPOJILHOI HEBH-
pyOyBanoi ningaku Ha 3,7-6,4%, T0 0 16-i ronuHi —
Bxe Ha 7,5-10,0%. YBedepi cocTepira€ThCsi 3BOPOTHA
3anexHicTh. Ha cyninpHii BupyOmi o 21-# rogusi Bo-
JIOTICTh TIOBITPS HAPOCTA€ 3HAYHO IIBHUIIIMMH TEM-
TaMu, HiX i 0JIOTOM Jiicy. [lesika HeBiaMOBiIHICTh
QpoBUX TaHNX, HAPHUKJIIAJ, HA CMyTrOBO-BUOIPKOBIH
pyOl11i moB'sI3aHa 3 BUNAJIaHHIM OIAJiB Y HIYHHUHA Yac.
3a TpUBAJIOTO MOCYIUINBOTIO NEPioAy 3HWKEHHS BOJIO-
TOCTi HOBITPs HA CYLUIBHIN pyOIli B IEHHUI 4ac MOXKe
TIOCITYKUTH  JIOJAaTKOBOIO IPUYMHOI0 TOPYIIEHHS
(hi310J0TIYHHUX TPOIIECIB PO3BUTKY MiPOCTY.

BucHoBok.

Pesynpratn omparfoBaHHS JaHUX CIOCTEPEXECHB
CBi4aTh MPO Te, IO Ha JIICOCIKax B YMOBaxX CBIXKOT
cy0opi MiKpoKJTiMaT BUPYOOK 1 IepeBOCTaHIB, 3pimKe-
HUX TIEPIIUMHU MPUHAOMAMH TIOCTYIIOBHX 1 BUOIPKOBHX
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pyOOK, iICTOTHO 3MIiHIOETHCS, MPUUIOMY HAWOIIbIIE IIe
MTOMITHO B TIPU3EMHOMY TIIapi MOBITPS Ta Ha MOBEPXHI
IpyHTY. 3arajom pajialiifHuil OanaHc i Temreparyp-
HHUH PEXXHUM BETETAI[IITHOTO NEepioay CIIPUATIUBUN A1
(hopMyBaHHS Ha JIICOCIKaX HOBOTO MOKOJIHHS JICY 3i
30epexeHOro coOCHOBOrO migpocty. Hebe3neky craHo-
BUTH BHCOKa TEMIlEpaTypa IOBEpPXHI I'PYHTY, sIKa Ha
BIZIKPUTHX AUISTHKAX MOXKE CTaTU MPUIMHOIO OMIKY KO-
PEHEBO1 IIHHKH MiIPOCTY, a 3a MiABUIIEHOTO AeDinuTy
BOJIOTOCTI - TIPHYMHOIO MOPYHICHHS (i3i0I0TiqHIX
MPOIIECIB PO3BUTKY MiAPOCTY, 3HIKCHHS HOTO CTiH-
KOCTi O MIKiZHUKIB i XBopoO umicy. [I[o6 3amoGirtu
HETaTHBHUM HACJiIKaM TakKoTo BIUIMBY, CJiJl YiTKiIIe
perylaMeHTyBaTh JiesKi napamerpu pyOOK TOJIOBHOTO
KOpPHUCTYBaHHS B YMOBaX, KOJIY JIICOCIYHI poOOTH BUKO-
HYIOTbCS 3 BUKOPHCTaHHSIM arperaTHux Jicosa-
roTiBeJabHUX MamuH. Tak, JAiaMeTp BIKOH i HporajauH
Ha TPYNOBO-BHOIPKOBHX 1 MOCTYNOBUX pyOKax He HO-
BUHEH IIEPEBUILYBATH IOJOBUHHU CEPEIHBbOI BHCOTH
nepes. Lle cTocyeThes i MUPUHA CMYT, Ki BUPYOYIOTH
i 9ac CMYTOBO-TIOCTYIOBHX i CMYTOBO-BHOIpKOBHX
pyOok. HampsaMox cMyT i CyHiIbHHX JICOCIK — i3 3a-
X0y Ha cxia. Ha cyminpHHUX BUpyOKax y mepIm poKd
micns pyOku (YHKIIIO 3aXUCTY IPYHTY Bi IEperpiBy
MOJKYTh BUKOHYBATH YarapHUKOBHUH MiJTICOK 1 MiApiCT
JIeSIKMX JINCTSHUX MOPIJ OTH, JOKH BOHU HE CKJIaja-
TUMYTh CEpPHO3HOI KOHKYpEHIii TOJOBHHM JIICOYTBO-
PIOBaJIbHUM MOPOJAAM.
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Background Autism is often associated with immune system problems, gastrointestinal problems, and
changes in the gut microbiome. This can be caused by a sensitivity to certain foods or even a food allergy. Several
previous studies have investigated the relationship between allergic conditions and autism spectrum disorder
(ASD). This disorder remains throughout life, directly affecting not only the diagnosed individuals, but also their
families, who must adapt to the new life context and make decisions about the treatment and therapies necessary
for recovery. According to recent research, the prevalence of autism spectrum disorder has increased by 123% in
the past decade. The alarming increase in the prevalence of autism is directly proportional to the responsibility of
parents and professionals to identify effective treatments and therapies.

Objectives Assessment of the state of health. Determining the intestinal microbiome is important for children
with autism because imbalances at this level can seriously affect the state of homeostasis. Material and methods
Analyzing the main biochemical markers through laboratory analyses. The biochemical imbalance can influence
the symptoms in autism and it is important that the therapeutic intervention must be carried out on all the affected
levels.

Results After analyzing the case study, we notice that after starting the treatment with multi-strain probiotic
and vitamin D, the symptoms of autism improved. A reduction in asthma attacks and an increase in immunity were
also observed. The nutritionist recommended the introduction of a ketogenic diet as well as a diet rich in foods

that contain vitamin D.

Conclusion Our results suggest that gastrointestinal disorders and food sensitivities may be more common in
children with autism spectrum disorders, and the application of dietary diets may help the autistic child to improve

their health.

Keywords: autism, asthma, food allergy, healthy lifestyle, gut microbiome

Introductory notions

According to the United States Centers for Disease
Prevention and Control (CDC, 2020), autism spectrum
disorder (ASD) has become a common disorder, affect-
ing 1 in 54 children, that is usually diagnosed in child-
hood (Medavarapu, 2019). People diagnosed with ASD
often receive controversial treatments (Simpson, 2005),
mainly because the beneficiaries are not sufficiently in-
formed, but also because of the lack of an entity that
regulates these forms of treatment. According to Simp-
son's definition, a controversial treatment is any method
or strategy that has not been supported by scientific ev-
idence. These forms of treatment are called alternative
therapies, and in English - complementary and alterna-
tive medicine and therapy. It is important that parents
of children with ASD choose in an informed manner
the correct form of therapy and are informed about the
lack of positive effects of alternative treatments and
their disadvantages. By looking at these forms of scien-
tifically unproven therapies and knowing that there is
no cure yet to change this life condition, the decision-
making process will be easier and clearer. Gluten-

free casein-free diet involves dietary elimination of cer-
tain proteins such as gluten and casein. This therapy is
based on the theory that the accumulation of peptides
and toxins in the body affects the proper functioning of
the brain. Incomplete processing of peptides acts like
opioids, reduces pain sensitivity and increases the se-
verity of specific behaviors in children with ASD
(Baspinar, 2020). However, studies have not shown
mechanisms to support this theory. It is a myth that a
gluten-free and casein-free diet is risk-free (Mari-
Bauset, 2014), so parents choose this approach without
having the big picture. There are no conclusive studies
demonstrating the lack of risk associated with the elim-
ination of these proteins from the body (Dosman,
2013). Also, families who choose this therapy may face
financial difficulties and an expensive diet. Cur-

rently, there is insufficient scientific evidence to recom-
mend a gluten-free diet as a treatment for autism spec-
trum disorder (Buie, 2013). A review of studies in this
area found no benefit for ASD symptoms (Piwowar-
czyk, 2017). Furthermore, clinical trials did not detect
behavioral changes (Gonzales-Domenech, 2019), alt-
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hough a post-intervention diet effect was observed, as-
sociating behavioral changes with urinary beta-caso-
morphin levels. Autism spectrum disorder is a complex
neurodevelopmental disorder characterized by deficits
in social interaction, language and communication, as
well as the presence of limited repetitive behaviors. The
etiology of ASD includes both genetic and environ-
mental risk factors, and it is estimated that up to 40—
50% of the variance responsible for ASD can be at-
tributed to environmental risk factors. Allergies are of-
ten a major problem in patients with autism and atten-
tion deficit hyperactivity disorder.

Doctors who regularly treat autistic patients often
find that a disproportionate number of these children
also have chronic allergy problems, such as: rhinitis
(nasal congestion), sinusitis (sinus infection), recurrent
ear infections, otitis media (fluid in the middle ear),
asthma, eczema (inflammation of the skin). New re-
search suggests that the immune system plays an im-
portant role in autism. This means that people with au-
tism are twice as likely to have food allergies, skin al-
lergies or respiratory allergies (Lyall et al., 2015).

Parents of children with ASD who have gastroin-
testinal symptoms often report improvements in certain
behaviors and resolution of gastrointestinal symptoms
after implementing dietary interventions such as a ca-
sein-free/gluten-free diet. Such observations suggest
that food allergies may influence behavioral symptoms
in some children with autism spectrum disorders
(Guifeng et al., 2018). Food allergies, in particular, can
worsen behavioral symptoms because the child cannot
communicate their discomfort very effectively. Aberra-
tions of the immune system are one of the frequently
observed problems, including frequent infections, al-
tered cytokine levels, and increased prevalence of auto-
immune diseases. It has been suggested that the associ-
ation of food allergy with autism spectrum disorder
may be a major reason for the high prevalence of gas-
trointestinal problems in children with autism spectrum
disorder (Onore et al., 2012).

Children with autism may not be able to communi-
cate their discomfort when dealing with an allergic re-
action. You may notice changes in behavior such as be-
coming more extreme; they can even start to dissolve
or cause adverse reactions to certain foods. Here are
some signs: irritability, sleep problems, difficulty con-
centrating, repetitive behavior, hyperactivity.

Researchers from the Department of Epidemiol-
ogy at the University of lowa found that 11 percent of
children with autism had food allergies, compared to 4
percent of neurotypical children. Almost 19% of chil-
dren with autism spectrum disorder had respiratory al-
lergies than other children. Many had skin allergies;
this rate was nearly 17%, compared to nearly 10% of
non-spectrum children (Nardone, Elliot, 2016). How-
ever, there is no proven link between allergies and au-
tism or that allergies are associated with the develop-
ment of autism disorders. Food intolerance is a com-
mon problem in children with autism. This can cause
discomfort and increase behavior problems. Although
an intolerance is not the same as an allergy, they have
similar treatments (Billeci et al., 2015).

In recent years, experts have discovered that the
bacteria in the intestines affect the development of dis-
eases and our mood. While this science is still in its in-
fancy, researchers have found that the gut microbiome
of children with autism is different. Certain foods can
cause discomfort, pain and fear in people with autism
spectrum disorders. Autistic children are more likely to
suffer from constipation, diarrhea or stomach pain.
Some types of food allergies are more common in chil-
dren with autism than others. People with autism are
more likely to be allergic to the following foods: egg
protein, soy protein, casein or milk protein, corn pro-
tein, gluten or wheat protein (Vargas et al., 2005; Gott-
fried et al., 2015).

Immune dysfunction is a possible link between en-
vironmental risk factors and autism spectrum disorder.
Children with autism spectrum disorders have often
been reported to have symptoms of immune system dis-
orders, such as frequent infections and an increased
prevalence of autoimmune diseases. In addition, mater-
nal infection, inflammatory cytokines, and autoimmune
diseases during pregnancy have also been associated
with autism spectrum disorder in children in some stud-
ies (Theoharides et al., 2016; Moaaz et al., 2016).

Treating allergies often appears to improve not
only the child's health, but can also have a positive ef-
fect on function and parameters of autism spectrum dis-
order, including eye contact, joint attention, social in-
teraction, and language processing function.

Conclusions

Autistic spectrum disorder is a disease that affects
a person's development, especially in social interaction,
causing behavioral problems and lack of communica-
tion skills. Children with ASD are generally underdiag-
nosed and undertreated for allergic diseases as well as
other non-allergic diseases that are common in chil-
dren. Anaphylaxis can be a life-threatening condition.
A child on the autism spectrum with recurrent infec-
tions deserves an immune evaluation for immunodefi-
ciency. An autistic child with eczema, chronic nasal
symptoms, asthma, significant gastrointestinal symp-
toms, or recurrent respiratory infections requires a more
thorough evaluation to identify whether they are suffer-
ing from various food allergies or intolerances.

CASE STUDY

AV.M - boy, born in the city of Constanta on
19.02.2018. At the moment, the family lives in the city
of Ovidiu, Constanta county.

Diagnosis:

1. ADHD

2. Infantile autism

Personal anamesis:

During the pregnancy, the mother was very
stressed because she experienced a death in the family.
She was legally married to the father of the child for 6
years, he being sick with a cancerous tumor in the
spine, diagnosed 1 year before the birth of the child.
She was not a smoker and did not consume alcohol. The
child's birth was on time, but by caesarean section due
to complications that arose at the last moment. The
APGAR score at birth was 9. The child was born with
a congenital malformation on the left ear, which was
detected after birth through audio tests performed by
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the attending doctors. He started walking at the age of
2 years and was crawling normally at the age of 1 and
a half years.

Somatic and thoracic development, within normal
limits: normal appearance, proportional body.

Family Anamnesis:

He is the first child in the family. At birth, the
mother was 25 years old and the father 36 years old.
The mother worked at a grocery store, and the father
was retired due to illness. They lived together. The par-
ents separated in 2021, 3 years after the boy was born.
A week after the divorce papers were issued, the child's
father died, the causes being the illness he suffered.
Their lifestyle was orderly and balanced, without argu-
ments but only with small misunderstandings. While
the mother was at work, the minor remained in the care
of the maternal grandmother, who helped him a lot. The
child's relationship with the other family members was
good, he being very close to his maternal grandmother.
The child shows emotional disturbances and increased
psychomotor agitation, impatience and poor concentra-
tion. He is not interested in things that make loud
noises, being frightened by them. Controls were carried
out by ENT doctors from the Constanta County Clinical
Hospital, to be continued at the Audionova ENT clinic,
where audio tests were performed while awake and
asleep. The audio tests performed showed that he hears
very little with his left ear, and the right one is in perfect
condition.

Recommendations:

- Implantation of the affected ear with a cochlear
implant,

- Speech therapy to develop language,

The implantation was carried out at the hospital in
Targu Mures. The controls were carried out at the Ma-
rie Curie children's hospital in Bucharest and the be-
havioral assessment was carried out at several speech
therapists and psychiatrists in Constanta.

The child has now started to develop his language
by repeating words and forming short phrases, through
speech therapy 3 times a week for 1 hour.. He presents,
in addition to hearing and language problems, bronchial
asthma, frequent colds because he has deficient im-
mune system and has frequent gastrointestinal prob-
lems. Because of intestinal transit disorders such as
constipation that seemed to worsen autism symptoms,
he went to a psychiatrist in lasi. The doctor suggested
him to perform several laboratory analyses, including
the analysis of the intestinal microbiome, which, ac-
cording to the doctor, would be behind the child's seri-
ous problems. After performing the analyses, it was ob-
served that there are several biochemical markers that
are below normal values. In the case of vitamin D, the
situation is worse because the value obtained is 14
nanograms, and the minimum normal value is 30 nano-
grams. The analysis of the intestinal microbiome did
not turn out well, which required sending the results to
the doctor in Iasi, who subsequently sent him the treat-
ment. The large amount of positive lipopolysaccharide
bacteria required a two-week probiotic treatment. One
month after the start of the treatment, the mother had a
dysbiosis analysis. The analysis showed an improve-

ment of the problems that initially appeared in the in-
testinal microbiome. It was recommended to start a ke-
togenic diet under the guidance of the nutritionist be-
cause gluten intolerance was detected. The doctor also
created a recuperative nutritional plan to increase the
value of vitamin D. After a period of 3 months from the
start of the diet, it was noticed that the symptoms were
reduced, the intestinal transit was regulated, the im-
munity increased, even the bronchial asthma improved.
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Abstract

There is a need to ensure optimization of the information being studied to the level of its practical application
and taking into account the future professional activity of the specialist. The task of forming an interconnected
unified system of skills and abilities at the level of integrated use of methods of individual disciplines to solve any
practical problem remains. Establishing a system of flexible connections between different areas of knowledge
remains the task of each of the disciplines studied. The fundamental knowledge base, which is the basis for the
study of special disciplines, should be considered to varying degrees in courses of all natural science disciplines
on the basis of various methods of their practical use, with the obligatory involvement of modern mathematical
apparatus. It is necessary to eliminate adaptation problems that arise among first-year students, taking into account
the real level of their preparation when studying academic disciplines of the natural and mathematical cycle. The
hypothesis was confirmed that the use of problem-based learning methods when teaching the discipline “Introduc-
tion to Physics™ helps to increase the efficiency of the educational process. It is concluded that the availability of
textbooks on paper is mandatory, which increases students’ opportunities for self-educational activities. There is
an opportunity to further increase the efficiency of the educational process for students of technical specialties
through the further use of problem-based learning methods for the discipline “Introduction to Physics”.

AHHOTALUA

Nmeercs H606XOI[I/IMOCTL obecrieueHus OIITUMU3 ALl I/I3y‘{a€M0ﬁ HH(bOpMaHHH A0 YPOBHs €€ IpaKTU4e-
CKOT'0 TIPUMEHEHUSI U C yueToM Oyayleil mpodeccroHanbHON esiTenbHOCTH crennanicta. CoxpaHseTcs 3ajada
q)OpMI/IpOBaHI/ISI B3aMMOCBSI3aHHOM eZ[HHOﬁ CHCTEMBI yMeHI/Iﬁ 1 HAaBBIKOB Ha YPOBHE KOMINJIEKCHOT'O MCIIOJIb30Ba-
HUS METOAOB OTACIBHBIX JUCHUIIIIUH IJIsI PEIICHUA J'IIO6OI71 HpaKTquCKOﬁ 3aJa4u. YcTaHOBIIEHHE CHCTEMBI FI/I6-
KHX CBSI3eH MEX]y pa3TUYHBIMU 00JIACTSIMU 3HAHUHN OCTaeTCsl 3a/1a4eil KaKI0W U3 U3ydaeMbIX TUCIUIINH. DyH-
JaMCEHTaJIbHasA 6338. 3H8.HI/II>1, SABJIIFOIIUXCS OCHOBOM IpyU U3Yy4YCHHU CIICHUATIbHBIX JUCIHUIIINH, OJOJIKHA 6I>ITI) B
pa3H0171 CTCTICHU PAaCCMOTPEHA B KypcCaX BCECX €CTCCTBECHHOHAYYHBIX JUCHUIIJIMH Ha OCHOBE PAa3JIMYHBIX METOJ0B
HX IPAKTUYCCKOT'0 UCII0JIb30BaHUs, C 00s13aTEIbHBIM MPUBJICUCHUECM COBPEMCHHOI'O MATEMATUYCCKOT'O arlriapara.
HeO6XOHI/IMO YCTpaHCHUEC HpO6J‘I€M aalTallUOHHOI'O XapaKTepa, BOSHUKAIOIHNX Y IEPBOKYPCHUKOB € YUCTOM pPE-
AJIBHOI'O YPOBHS HMX MOATOTOBKHU IIPHU U3YUYCHUHN y‘l€6HI)IX JUCHUIIIIMH €CTCCTBEHHO-MAaTEMATUYCCKOI'O ITHUKIJIA.
HOHTBep)KLIeHa THUIIOTE3a O TOM, UTO HUCIIOJIB30BaHUC METOJ0B HpO6J‘IeMHOF0 O6yquI/I$I Ipu npernojaBaHuun auc-
HOUITTINHBIL «BBGZLGHI/IC B (I)I/ISI/IKy» CHOCO6CTBy€T ITOBBIIICHHUIO 3(1)(1)€KTI/IBHOCTI/I 06paSOBaTeJ'H>HOF0 rpoi1ecca. CI[C—
JIaH BBIBOJ 00 00s3aTENbHOCTH HAMYHS y4eOHBIX TOCOOMA Ha OYMaXXHBIX HOCHTENSIX, YTO MOBBIIIAET BO3MOXK-
HOCTH CTYZCHTOB K caM000pa30BaTeNbHON AATENIFHOCTH. FIMeeTcst BO3SMOXHOCTD TaIbHEHIIIETO TTOBBIIICHUS 3(-
(hekTUBHOCTH y4eOHOTO TMpollecca Ui CTYAEHTOB TEXHWYECKHX CIEIHAIbHOCTEH 3a cYeT ManbHeimero
MMPUMEHCHUA METOI0B HpO6J’[CMHOFO O6y‘IeHI/I$[ JUIA JUCHUTTIIINHBI <<BBG)I€HI/I€ B (I)I/ISI/IKy)).

Keywords: mathematical apparatus, physics, problem-based learning methods, natural and mathematical dis-
ciplines

KiroueBble cjioBa: MareMaTU4eCKUI arrmapar, (1)I/I3I/IKa, METOAbI HpOﬁJ‘IeMHOFO 06yqu1/m, JUCLUITIINHBI
C€CTCCTBCHHO-MAaTEMAaTHYCCKOI'O TUKJIa

BBenenne TEOPETUYECKOTO MaTepuaia u3 00JIACTH KaXKIO0H ecTe-
[MonroToBka CHENMANTHCTOB C IIMPOKOH 0a30if  CTBEHHOHAay4YyHOU qucuuIuinHbl. HeoOxommumo obecre-
(hyHIaMEHTAIBHBIX 3HAHUN M HABBIKOB HE JOJDKHA OC-  YUTh ONTHMH3AIHIO H, B HEKOTOPOH CTEIICHH, MUHIMH-
HOBBIBAaTHCA TOJIFKO HA 3ayYMBAHUH OONBIINX OOBEMOB  3alMI0 MpeiiaraeMoidl MH(POpPMAIuH 110 YPOBHS €€
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MPaKTHIECKOTO MPUMEHEHHS U C Y4eTOM OymyIuei
npodecCHOHATLHOW IeITeTFHOCTH ClienuanucTa. B
OCHOBE 00pa30BaTeNIFHOTO MpoLecca COXpaHsIeTcs 3a-
Jada (hOPMHPOBAHUS B3aMMOCBSI3aHHOW €IUHOW CH-
CTEMbI YMEHHUH U HAaBBIKOB HAa YPOBHE KOMILIEKCHOTO
UCIIOJIb30BaHUsI METOJIOB OTAEIBHBIX JUCLUIUINH AT
peuieHust 000 mpakTHYeckoi 3amayd. Ilpu sTom
YCTaHOBJICHHE CHCTEMBI TaKMX THOKHUX CBA3EH MEXIY
Pa3NAYHBIME OOJIACTSIMH 3HAHWHA OCTaeTcs 3amaveit
KaXIO0M M3 M3ydaeMbIX OUCHUIUINH. DyHIaMeHTallb-
Has 0a3a 3HAHWM, SBISIOIINXCS OCHOBOW IpH M3yde-
HHH CHEIUATbHBIX AUCIUIUINH, TOKHA OBITH B pa3HOM
CTENEHU PACCMOTPEHA B KypcaxX BCEX €CTECTBEHHOHA-
YUHBIX AUCIMIIJIMH HA OCHOBE PA3JIMYHBIX METOMOB HX
MPaKTUYECKOTO UCIIONIBb30BaHMs, C 00s13aTeIbHBIM IIPHU-
BJICUCHUEM COBPEMEHHOI0 MAaTeMaTH4ecKOro arma-
parta, U, eCTECTBEHHO, C Y4€TOM HMHTEpecOoB Oymyriei
npogeCCUOHANBHOM AesiTesapHoCTH [2].

Ocoboe 3Ha4YeHHE B (PyHIAMEHTAILHOM 00pa30-
BaHHUM CTYICHTOB TEXHUYECKUX CIICIIUAIBHOCTEH SIBJIS-
eTcsl Takas TUCLUILINHA Kak «BBeneHne B GU3MKy».

Lenbio M3ydeHns AMCHUILIHHE «BBenenue B ¢u-
3UKY» SBIAETCS yCTpaHEHHE IpoOJeM aJalTalfoH-
HOTO XapakTepa, BO3HUKAIOIIHUX Y HEPBOKYPCHUKOB C
Y4ETOM PEaNbHOTO YPOBHS UX NOATOTOBKHU TIPU H3y4e-
HUH Y4eOHBIX IUCHMIUIMH €CTECTBEHHO-MaTeMaTHde-
CKOT'0 LIUKJIa, B YACTHOCTH, NTPH U3yueHHH pu3nku, co-
3MaHUE HEOOXOIMMOI 0a3bl 3HAHHWI JJIS TOCIEIYIO-
IIET0 HM3y4YeHHs AUCHUIUIMHBI “Ou3uka” U JIpYyrux
CMEXHBIX €CTECTBEHHOHAYYHBIX, OOIIETEXHUYECKUX U
CreLUaJIbHBIX JUCLIHUIUIMH a Ipolecce 00yUeHHUs B TeX-
HHYECKOM BY3€.

JUis JOCTHXKEHUSI MOCTAaBIEHHOW L€ peanusy-
I0TCSl CIEYIOIINE 3a1a4u:

1. ¢opmupoBaHHE HABBIKOB M yMEHHH I10 pa-
IUOHAJIBHOW OpraHu3ali yMCTBEHHOM JesTeIbHO-
CTH, BOCIPHATHUS U KOHCIIEKTUPOBAHUS TEOPETUYE-
CKOr0 MaTepuana,

2.pa3BUTHE JIOTHYECKOTO MBILIUICHUSI U OBJIaJle-
HHE METOJaMH PEUICHHs 3aJ1a4 PazINyHBIX pa3JesioB
(bM3MKHY ITyTeM IOCTPOEHUS MaTeMaTHIECKUX MOIeNeit
(hU3NYECKUX TMPOIECCOB M HCIOIb30BAaHUS NPHEMOB
MaTeMaTUKH JJisl peleHust (GU3NUecKuX 3ajad;

3. bopMupoBaHHe HaBBIKOB 00pabOTKH 3KCIICPH-
MEHTAaJIbHBIX JAHHBIX C IPUMEHEHUEM 2JIEMEHTOB TEO-
puM OmMOOK, MOCTPOEHHs TPa(UKOB 3aBUCHMOCTEH
(hM3MYECKUX BEJINYNH;

4.opmupoBaHrEe YMEHUS BBIAEIUTh KOHKPETHOE
(usnyeckoe cozaepkaHHEe B IPHUKIATHBIX 3ajadax
y4eOHOU 1 IPOo(heCCHOHATILHOM eI TEIbHOCTH;

MeTtoauka

OpmHuM #3 crtocoOO0B pemmeHust MPoOIeMbl TOBBI-
meHust 3¢ dekTHBHOCTH 00pa30BaTENFHOTO IpoIecca
o aucuuIuinHe «BBenenue B GU3NKy» SBISETCS TIPH-
MEHECHHE METOJIOB IPOOIEMHOr0 OOyUYCHHS, XOPOIIO
3apCKOMEH/IOBABAIINX CeOsl TPU HM3YYCHHH JTUCIHU-
wHb «Dusnkay [1].

K MeTomgam npo0ieMHOro 00ydeHHs OTHOCSATCS:

1. Mero MOHOJOTHYECKOTO U3JI0XKEHUS (MOHO-
noruueckuit merox). Ilpu ncnonp30BaHUU MOHOJIOTH-
YECKOr0 METOJIa IPETOAaBaTelb PACCKa3bIBaeT (MOHO-
Jor), cooOmas TOTOBBIE BHIBOJABI HAYKH, IpaBHIIA,

(hakThbl, TIOKa3bIBaeT oOpaszer] AeHcTBUS W Ma€T yda-
IIMMCS 3aJJaHAe Ha 3ay9rBaHue yaeOHOT0 MaTepraia u
ero BocrpousseaeHue u T.4. [Ipu aToM nomuHUpyeT
UCTIOJTHUTEIIbHAS ICSTEIBHOCTD YUalXcs: HaOoe-
HUe; HaOJIOJeHNE; 3allOMUHAHUE; BBINIOJHEHUE JIeH-
CTBHIA TIO 00pasiy.

2. Merton nManoruyeckoro M3JI0XKEHUs (Juano-
rudeckuit Metoj). Ilpu HWCIONB30BaHUM JHATIOTHYC-
CKOTO METOJa M3JIOXKEHHs YU4eOHOTO MaTepuaia Ipe-
mojmaBaTtens Ben€T B (opme cooOmiaromeir Gecensl.
[Ipu 3TOM IpoGIIEeMHAS CUTYAITHS CO3MaETCS TOCTAaHOB-
KOH IPOOIEMHBIX BOMIPOCOB WIIM MTOKa30M MPOTHBOPE-
YUBOCTH (DaKTOB, SBJICHUH. A ydamuecs Kak OBl TOMO-
raloT MperoJaBaTesito B 000CHOBAaHUU THIIOTE3bl U €€
JokazarenseTBe. Ho cynHOCTh HOBBIX IOHSATHI 00BsIC-
HSIETCSI MTPETO/IaBaTEIEM.

3. Metox »BpucTHUecKoil Oecenpl (IBpUCTHYE-
ckas Oecena). JlaHHBIN MeETOH XapakTepH3yeTCs TeM,
YTO M3JI0KEHHE Y4eOHOro MaTepualia MperoJaBaTellb
BeAET B OopMeE IBPUCTUUCCKOM Oecenpl. A oTiaHdaeTcs
OHa OT cooOmaromiei Oecepl, TITaBHEIM 00pa3oM IIo-
CTaHOBKOW OCHOBHOM MPOOIIEMBI, IeNICHHEM e€ Ha ITOJI-
poOIIeMBI ¥ OpraHu3anKei TONCKOBOH AEATEIIEHOCTH
YYaIUXCs 1Mo € perIeHuro.

4. Merton HCCIIEAOBATSIBLCKUX 3aJaHul (Mccie-
JIOBaTeNbCKUNM MeTo[). JlaHHBIN METOJA XapaKTepH3y-
€TCsl CaMbIM BBICOKMM YPOBHEM [IO3HABATENILHOM caMo-
CTOSITEJILHOCTH YYaIlIuXcsl.

5. Meroa anropuTMUYECKUX MpEeANUcaHuil (ai-
ropurMudeckuii Meron). OCHOBHBIC IPU3HAKU aJro-
PUTMHYECKOTO METOJa — 3TO WHCTPYKTUPOBAHHE yda-
mmxcs. [Ipu 3ToM mpernogaBaTels yKa3bIBaeT, 4To Clie-
OyeT JenaTh W Kak Je’arh. YdJamuecs OOBIYHO
MTONTB3YIOTCS. MHCTPYKIIMOHHBIME KapTamu. [IpumeHns-
€TCS 3TOT METOJI B OCHOBHOM Ha J1abOpaTOpHO-TIPAKTH-
YECKHX 3aHATUSAX U B KPYXKKOBOH padoTe (MomeIupo-
BaHHE, KOHCTPYHPOBAHUE H T. 11.)

6. Merton nporpaMMHUpPOBaHHBIX 3aJaHuil (IIpo-
TPaMMHPOBAHHBIN METO/T). DTOT METO/T 3aKII0YaETCS B
MOJITOTOBKE Y4eOHOTO MaTepuaa myTéM "momaroBoiu"
pa30uBKH €T0 B JOPME BOIPOCOB, 3a71a4 U 3a1aHuii (4a-
CTO ¢ BBIOOpOM OTBETOB). Hy>KHO OTMETUTB, YTO METO]
MIPOrPaMMHPOBAaHHBIX 33laHUH O0YCIIaBIMBAET CaMO-
CTOSATENBHYIO pabOTy YYalIuXcsi B OCHOBHOM pEIpo-
QyKTUBHOTO THIA [3-4].

OcHoBHasI YacTh

B mpouecce u3yueHMs AWUCUMIUIMHBI HMEIOTCS
TOJIBKO MPAaKTHYCCKHUE 3aHATHUS, BKIIOYAIOIINE B ceOs
TeOpeTI/I‘IeCKHﬁ mar€puall, ToO €CTb IHIPOBOJMWMBIC B
Bujie jekiun. Hanbonee 3¢dekTBHO ToKa3anu cels
JIEKIIMsl C 3apaHee 3allaHMPOBAaHHBIMHU OIIMOKaMH,
JIMaJIOTUYECKU METO/I, IBpUCTHYECKas Oecera.

Jlexmmst ¢ 3apaHee 3aIUIAHUPOBAHHBIMH OIIHO-
KaMH, pa3BHUBas y CTyJI€HTOB YMEHHE ONEPATUBHO aHa-
JMU3UPOBATh MPO(EeCCHOHANBHBIE CHUTYallHd, BBICTY-
IaTth B POJIM 3KCIEPTOB, ONIIOHEHTOB, PELEH3ECHTOB,
BBIJIENISITh HETOUHYIO, HEBEPHYIO MH(OpMaNHIo, Gop-
MHUpYs, TAKUM 00pa3oM, MpoecCHOHATBHOE MBIIIIIe-
nue. IIpenopaBarenp NOJDKEH 3aJI0KHTh B JIEKLHUIO
OIIpEEIEHHOE KOJIMYECTBO OLIMOOK COAepKaTelib-
HOTO, METOJWYECKOTO WM TOBEACHYECKOTO Xapak-
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Tepa. CTyIeHThl GUKCHUPYIOT B XOJI€ JICKIIMM OOHApY-
JKEHHBIE OLIMOKHM, B KOHILIE JICKIIUY OTBOAUTCS AECSTh
MHUHYT Ui UX oOcyxaeHus. OOcykaeHHe OIKHO
MPOBOJIUTHCSI TPH TTOMOIIM JTUAJIOTUYECKOr0 METoa
WIM MeToja 3BpucTHueckor Oecenpl. OOHapyxeHHE
CTyZIeHTaMH OIMOOK, OyAeT criocoOCTBOBATH HOBBILIIE-
HHIO CaMOOIIEHKU U MOTHBAIMHU K Hay4eHuro [1].

[IpumeHeHne IUATOrHYECKOT0 METO/A M METo/a
9BPUCTUYECKON Oeceibl Ha MPAKTHYECKUX 3aHATHAX
HO3BOJISICT BHICTPAMBaTh HE TOJIBKO AWAJOT Iperoia-
BaTeNIb-CTYIICHT, HO ¥ CTYACHT-CTYACHT, GOpMHUpYs
HaBBIKHA pabOTHI B KOMaH[IE U CIOCOOHOCTH K caMoop-
raHU3allu U caMOOOPa30BaHHIO.

B pesynbrate nmpoaenaHHO# pabOThI OBLIO BBISB-
JICHO, 4TO OJlarogapsi IpUMEHEHHIO METOIOB TIPOOIeM-
HOTO OOYUYCHHMs Ha 3aHSATHUAX [IPOUCXOIUT MOBBIIICHUE
3¢ dhexTUBHOCTH 00pa3oBaTenbHOro mnporecca. Kpure-
pun 5 deKkTHBHOCTH, BBIIBICHHbIE B Mpolecce
oIIpoca, CIeAyIOLIHUe:

1. nmpuoOlIeHHe CTYACHTOB K OOBCKTHBHBIM
IIPOTUBOPEUUSAM PA3BUTHs HAYYHOI'O 3HAHUA U CIIOCO-
00B UX MPEOTOIICHUS;

2. (¢opmupoBaHHE TPOPECCHOHATEHOTO MBIIIIE-
HHS;

3. TOBBILICHUE MOTUBALMH HAYYCHHUS.

BriBOBI

B pabote Obuia MOATBEPIKICHA TUIIOTE3a O TOM,
YTO MCHOJIb30BAHUE METOA0B HMPOOJIEMHOTO 00yUYeHUs
NpU TPETNoAaBaHuU IUCUUIUIMHBL «BBenenue B (u-
3HMKY» CIIOCOOCTBYET MOBBIIICHUIO 3()(HEKTUBHOCTH 00-
pa3oBarenbHOTO mporecca. [Ipu HCmoIb30BaHUH METO-
JIOB IIPOOJIEMHOTO O0YYEHUS IIPOUCXOANUT TOBBIIICHHE
CaMOOIICHKH CTYACHTOB W MOTHBAIIMHM HAYYCHHS, UTO
CIOCOOCTBYET CTPEMIICHHIO CTYJCHTOB K caMo00pa3o-
BaTEJILHOM JIeATENLHOCTH. B ¢BsI3M ¢ Tem, uTo “BBene-
HUE B (U3UKY» HU3YyYaeTCA CTyICHTaMH WH)KEHEPHBIX

CTIEIMATBbHOCTEH Ha TIEPBOM Kypce, KOTrzia He BCe CTY-
JCHTBl B JIOCTATOYHOM CTENICHM BJIAACIOT HEOOXOIM-
MBIM TIPOrPaMMHBIM OOecTieueHHeM, CliesIaH BEIBOJ 00
00513aTeJILHOCTH HaJM4Ms y4eOHbIX mocobuil Ha Oy-
M@XHBIX HOCHTENSX, YTO MOBBILIAET BO3MOXHOCTH
CTYICHTOB K CaMO00pa30BaTeIbHOM AesTenpHocTH. Ha
OCHOBAHHH NPOJICJIAHHOW pabOThl MOKHO CIeNaTh 3a-
KJIFOUYEHHE O TOM, YTO HCIOJIb30BaHUE METOIOB MPO-
O6neMHOro OOy4YeHHUs! NPH TPENOJaBaHUH AWUCIUIUINH
€CTECTBEHHOHAYYHOT'O IMKJIA CTYACHTAM HHKCHEPHBIX
cnennansHocteit Tynl'Y GyneT crmoco6cTBOBATH MTOBHI-
IeHNI0 3P PEKTHBHOCTH 00pa30BaTEIHHOTO MpOoIiecca.

Nmeercs BO3MOXKHOCTb JadbHEHIIErO IOBBIIIE-
HUst 9)(HEKTUBHOCTH yueOHOTo mporecca Iisl CTyeH-
TOB TEXHHYECKHX CIICIMAIBLHOCTEH 3a CUeT JanbHen-
LIIEr0 MPUMEHEHHSI METOJ0B IPOOJIEeMHOr0 00y4YeHus
JUISL TUCLIUILIMHBL «BBeenue B GU3nKy».
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Abstract

Several studies about the transition of phraseological units to the terminological system have shown that the
phraseology and terminology which seem irrelevant and contradictory to each other are actually closely related.
Terminology usually consists of a lexical category with limited use and nonfigurative language. Phraseology, on
the other hand, is made up of a number of expressions that are widely used and have figurative meaning. It is an
undeniable fact that both fields enrich each another. One can note the integration of the phraseological and termi-
nological systems in the term formation process and said process occurs thanks to usage of units which already
exist in a language with linguopragmatic adequacy without adding the new ones. The types of terminology based
on semantic change are distinguished by their expressiveness, emotionality and stability. By means of the examples
given in this article, we will be able to detect that the usage of the religious phraseological units in the Spanish
language expands by integrating with the terms that belong to different fields and this process takes place thanks
to the internal capabilities of the language. However, it’s an undeniable fact that, the phraseological units which
switch to terminological system compromise to some extent their expressiveness and style. This process is ob-

served not only in Spanish, but also in other languages.

Keywords: terminology system, discourse, phraseology, expressivity, precedent onym

When we approach from a different perspective to
the componential analysis of the religious phraseologi-
cal units in the Spanish language, we can note various
interesting, but unfortunately not quite researched pro-
cesses in the lingupragmatic conditioning of the expres-
sions with presedent onyms and their semantic evolu-
tion in the following stage. Among the processes that
captured our attention, we can especially emphasize the
great role that the religious phraseological units in
Spanish language plays in enrichment of various fields
of terminology.

N.N. Pickup, who studied the interrelation be-
tween terminological and phraseological units, points
out in his research: “In the classical sense, the terms
portray the neutral class which has an individual and
limited processing area of the lexicon and doesr 't have
a figurative meaning. However, observing the term-for-
mation process makes us to think about the integration
of terminological and phraseological units” [1, p.138-
140]. Such integration process directly turns out to be
the logical conclusion of the processes that take place
on the basis of the pragmatics in language and it hap-
pens thanks to the usage of units that already exist in
the language with linguo-pragmatic adequacy, without
having to add up new ones. S. A. Sasanina, who evalu-
ated the pragmatic potential of the interaction between
Terminology and Phraseology, was right when he said
that “the pragmatic information of the text makes it
possible to determine the pragmatic communicative
context... The meaning of the phraseological unit (the
one that is related to terminology) is revealed in a prag-
matic context” [9, p.157]. The analysis of the facts
about the usage in terminology of the biblical phrases
and generally speaking, the religious phraseological

units in Spanish language lets us draw conclusions that
they play an important role in the verification of the
semantic capacity of context.

“Esta enfermedad recibio los nombres de “fuego
sagrado”, “mal de los ardientes”, ‘fuego infernal” o
“fuego de San Antonio” [29, p.74]. El ergotismo, deno-
minado en el uso coloquial como “fiebre de San Anto-
nio”, “fuego de San Antonio” o “fuego del infierno”,
es una enfermedad causada por la ingesta de alimentos
contaminados por mico toxinas (toxinas producidas
por hongos pardsitos), o por abuso de medicamentos
que contengan esta misma sustancia [21].

Exactly the context helps us to comprehend the ex-
pression "fuego de San Antonio" not in a metaphorical,
but terminological way. It should be recalled that, in the
etymological sense, a special type of food poisoning, of
which gangrene is an accompanying symptom was re-
lated to the treatment of ergotism [12] in the Middle
Ages under the auspices of the representatives of The
Order of Saint Anthony. And Saint Anthony is consid-
ered as the patron saint of “fire prevention” in history.

It is obvious that, “the phraseological system of a
language embodies such a multilayered system that its
components have unique structural-semantic features
and characteristic aspects” [7, p.119-122]. In this
regard, it is not possible for the transition of multiple
Spanish religious phraseology, specifically, a certain
number of precedent onyms to the terminological layer
to not attrackt one’s attetion. Y.A.Krylov, who studied
structural and discursive features of anthroponyms in
Spanish, has mentioned that many of the religiouos
phraseological units with precedent onym of Spanish
like “lira de Davis, sindrome de la mujer de Lot,
sindrome de Lot, nuez de Adan, manzana de Adan, mal
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de San Roque, mal de San Benito, mal de San Mauro,
mal de San Juan, enfermedad de San Lupo, fiebre de
San Antonio/ fuego de San Antonio” have been
successfully utilized in medical terminology.

Let’s pay attention to the functional positions of
some of them:

La nuez de Adan es una pequeiia estructura
semicircular que es mds prominente en la parte
delantera de la garganta de un hombre [27], la
prominencia laringea (popularmente conocida como
nuez de Adan, manzana de Adan) es una protuberancia
0 abultamiento ubicada en la parte delantera del cuello
vy formada por la articulacion de las dos laminas del
cartilago tiroides que rodea la laringe [35].

The phraseological units such as “nuez de Adan”
that we encounter in the previous examples stand for
“laryngeal prominence” or “thyroid cartilage
protrusion” in Spanish and the first one of this
expressions, the one that means “Adam’s apple” in lit-
eral translation, is almost widely used as a medical
term.

“..Porque es a esa parte que sobresale, y por
tanto visible, a la que conocemos como nuez de
Adan...Tanto los hombres como las mujeres tenemos
cartilago tiroides, o “nuez de Adan” [37].

The phraseological unit “manzana de Addn”
which signifies “Adam’s apple” has a high frequency
of use as an alternative medical term.

En cuanto a las mujeres, el crecimiento de la man-
zana de Adan suele ser causa de un desequilibrio hor-
monal, genético o de deformacion menor durante la
adolescencia, algunas mujeres pueden sentirse abru-
madas o afectadas en su autoestima por ello, pero exis-
ten tratamientos quirurgicos que ayudan a redu-
cirla [34]. La manzana de Adan es una pequeria estruc-
tura semicircular, que es mds prominente en la parte
delantera de la garganta de un hombre y que se mueve
al tragar [28].

Intriguingly, even though “Adam’s apple” isn’t
widely used in the medical terminology of Azerbaijani,
it has limited functionality in medical media discourse
under the influence of international terminology. The
thyroid gland sits beneath the cartilage on the front of
the neck which is called “Adam’s Apple” [21]. How-
ever, as a phraseological unit, the expression "Adam's
apple" in our language stands for “the thing that makes
a man to commit a sin” and it has played a part in the
appearing of other medical terms (of which we will talk
about later) such as “Complejo de Adan”, “Complejo
de Adany Eva”.

According to the statement of Y.A. Nikulina, one
of the researchers who conducted a systematic study of
the legal terminology and phraseology according to
their semantic-functional characteristics formed on the
basis of phraseological units, the types of terms that are
formed of the semantic transition have their own sense
of expressiveness, emotionality and at the same time
stability. Furthermore, the main difference between
these units and the other phraseological ones is that, alt-
hough the phraseological units with similar structure
embody stable compounds with a complex (metapho-
rized — R.A.)) semantic capacity, "old phraseological
units" that have already moved to the terminological

base can reflect a scientific concept [4, p.3]. Specifi-
cally, the possibility of using the phraseological units
such as “nuez de Adan” and “manzana de Adan” as
medical terms, proves that these units can also have ter-
minological meaning. In other terms, such phraseolog-
ical-terminological units in Spanish that are used in
medical or media discourse have a meaning far from
being directly related to the etymological basis of the
expression. It is worth recalling that, this phraseologi-
cal term expression has an analogous terminological
status in Russian (4oamoso SAbnoko), English (Adam’s
apple) and in French (pomme d’Adam) and it is etymo-
logically based on the “Bible”. In “Bible” it is said
about that apple: Y mando Jehova Dios al hombre, di-
ciendo: De todo arbol del huerto podras comer; 17 mas
del arbol de la ciencia del bien y del mal no comeras;
porque el dia que de él comieres ciertamente morirds.
(Génesis 2:16-17) [22]. Although the phraseological
units like “nuez de Adan” or “manzana de Adan” used
for an example are not directly related to “the first hu-
man sin” semantics, they reflect a new terminological
meaning based on the metaphorical transition. l.e. the
metaphorical implication "chain” is divided into two
parts: 1. Anatomical concept (oval shaped laryngeal
prominence), 2. The phraseological “version” of that
concept (The oval-shaped fruit stuck in Adam’s throat,
that is, the apple of sin).

Expressions like “complejo de Adan” or “com-
plejo de Adan y Eva” can be used as an example for the
terminological denomination related to the “first sin”
that Adam committed.

Y. A. Krylov has stated that the phraseological
units which have acquired a terminological status in
Spanish language like “deficiencia de Adan” and “com-
plejo de Adan” have occupied a stable place in medical
terminology and the first expression is andropause
(Adam lives 930 years, according to the Bible), the sec-
ond one means “symptoms of dysfunction of a manager
who considers it important to put his personal "label"
on everything around him and considers himself a pri-
mary human being” [8, p.237]. However, whether
these examples or the explanations about this expres-
sion in Spanish media make it possible to say that
Y.A.Krylov's concept isn't totally right and the expres-
sions "Complejo de Adan" or "Sindrome de Adan" can
be also interpreted as "the act of putting the blame on
someone else when a man commits a sin but finds it
difficult to admit". More specifically, we can see in the
first example below that this phraseological unit has the
meaning of "psychological complex of a manager" and
in the second one it characterizes the psychological
state of "refusing to confess guilt".

Me gustan este tipo de espacios en los que como
sociedad planteamos los retos para los proximos 4
anios de gobierno. Ojala que nadie tenga en octubre
Complejo de Adan: a empezar todo desde cero [24].
Juan Manuel Santos no escapa a este comportamiento,
conocido como el complejo de Addn [15].

Anoche te hablé un poco de lo que yo he dado en
llamar “el Sindrome de Adan”. Me refiero a la tenden-
cia que tenemos los seres humanos a desviar la aten-
cion de la responsabilidad de nuestros errores por me-
dio de revertir su culpabilidad en otros [19].
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The roots of the second meaning go back to the
instinct of self-preservation which is one of the traits of
the human psyche. According to the famous research of
Anna Freud, "The Ego and The Mechanisms of De-
fense"”, Sigmund Freud, the father of psychoanalysis
has mentioned that the human uses a special type of de-
fense mechanism - "repression™ - in order to keep dis-
turbing or threatening psychological thoughts from be-
coming conscious [11, p.17]. Among the courage of a
person that is coping with a guilt complex to face the
consequences of their actions and the defense mecha-
nisms used by them when they can't morally deal with
those consequences comes the attempt to blame others
in order to deflect responsibility for their actions off
themselves. Taking the example of Adam and Eva, who
committed the "original sin" of human history, we can
observe more specifically that Adam in his conversa-
tion with God tried to avoid the responsibility of tasting
the forbidden fruit. 11. Y Dios le dijo: ;Quién te enseiio
que estabas desnudo? ;Has comido del arbol de que yo
te mande no comieses?

12. Y el hombre respondio: La mujer que me diste
por companiera me dio del arbol, y yo comi (Génesis
3:11-12) [23].

In Spanish, it can be determined that the second
meaning is used more often: Lo vivido estas semanas
me ha recordado una ensefianza de antiguos sacerdo-
tes que referian que uno de los primeros defectos de la
raza humana que aparece en la Biblia es el llamado
“complejo de Adan”: consumada la desobediencia al
proyecto de Dios, cuando es interpelado por el Crea-
dor, Adan dice: “Fue Eva”, se defiende proyectando en
ella toda la responsabilidad del pecado [18]. S.A.
Mazayev, who studied the “Adam complex”, did re-
search about the guilt complex known in family psy-
chology paying attention to an interesting part in “Bi-
ble” and stated that the reason why Adam tried to hide
from God was that he no longer could conceal his sin
from him and wanted to get away from the environment
that reminded him of the sin that he committed [3]. Ac-
tually, it says in “Bible”: Y oyeron la voz de Jehova
Dios que se paseaba en el huerto, al aire del dia; y el
hombre y su mujer se escondieron de la presencia de
Jehova Dios entre los arboles del huerto (Génesis 3:8)
[23].

It should be noted that, the forbidden “fruit of the
tree of knowledge of good and evil” which Adam and
Eva ate made them to see the weight of their sin and
feel ashamed when they became aware of their naked-
ness [2, p.345-355]. 7. Entonces fueron abiertos los
o0jos de ambos, y conocieron que estaban desnudos; en-
tonces cosieron hojas de higuera, y se hicieron delan-
tales [23]. As a side note, it was this time when another
phraseological unit with presedent onim appear: “en
traje de Adan” or “en traje de Adan y Eva”, that is
“naked”. Although that expression doesn’t have a wide
range of functionality in the terminological system, it
has a high frequency of use as a phraseological unit in
modern Spanish: Endiablado se pasea en traje de Adan
[20], Raiil Zuazo evalua salir en “traje de Adan” para
pelicula de horror [39]. It can be seen that another ver-
sion of the same phraseological unit in Spanish, en traje
de Adan, is also widely used: Fiestas en traje de Adan

y Eva la llevan en Argentina. Pasarlo bacdn con los
amigos, bailando como el Pulento los mandé al mundo,
es la nueva tendencia en Bifelandia [32].

“Sindrome de Job” can also be an example of the
religious Spanish phraseological units that switched to
the terminological system. This expression is based on
the hardships of Prophet Job written in the “Bible”,
more specifically, the skin-eating disease that he was
afflicted and it is used as a medical term in modern
Spanish. ;Qué es el Sindrome de Job? El sindrome de
Job es conocido también con el nombre sindrome de
hiperinmunoglobulina E. Responde a una infeccion del
tipo estafilococica, recurrente, por causa de un efecto
genético que trae consigo un incremento altisimo de
anticuerpos, entre ellos la inmunoglobulina [36]. In a
section of the "Old Testament” where the life of
Prophet Job is written - Libro de Job (Book of Job) it is
said: 7. Entonces salio Satands de la presencia de
Jehovad, e hirio a Job con una sarna maligna desde la
planta del pie hasta la coronilla de la cabeza [26]. The
moment of Job’s serious illness that tested his faith was
the one that played an important role in the formation
of an alternative nominative unit of immune disease
which has a similar description. The illness which is
known in the international-scientific terminology as
“Buckley syndrome” — with the name of the scientist
that has described it for the first time, is mostly pre-
sented as a phraseological unit-term containing the
name of the "Bible" character in Spanish media dis-
course (El sindrome de hiperinmunoglobulina también
Se conoce como sindrome de Job. Se le denomina asi
por el personaje biblico Job, cuya fe fue puesta a
prueba por una afliccion de ulceras y pustulas que su-
puraban [40]), as well as in medical literature (Lo de-
nominaron “Sindrome de Job” haciendo alusién al per-
sonaje biblico del Antiguo Testamento que sufria de le-
siones cutaneas recurrentes [14]).

As another medical term referring to the phraseol-
ogy based on the “Bible” we can highlight the expres-
sion of “mal de San Lazaro”. Motivo por el que la lepra
fue llamada “mal de San Ldzaro”, puesta bajo la ad-
vocacion de este santo [33], La Lepra, también cono-
cida como Enfermedad de Hansen o Mal de Lazaro, es
una enfermedad infecciosa que se puede curar, sin de-
jar ninguna huella [17].

As can be seen, this phraseological unit is based
on the presedent-onim used in “El rico y Lazaro” (The
Rich Man & Lazarus) of “The Gospel of Luke” (Evan-
gelio de Lucas). 19 Habia un hombre rico, que se vestia
de purpura y de lino fino, y hacia cada dia banquete
con esplendidez. 20 Habia también un mendigo lla-
mado Ldzaro, que estaba echado a la puerta de aquél,
lleno de llagas, 21 y ansiaba saciarse de las migajas
que caian de la mesa del rico; y aun los perros venian
y le lamian las llagas. (Lucas 16: 19-21) [31]. Accord-
ing to that story, the beggar named Lazarus goes to
heaven when he dies, but the rich man who didn’t help
him goes to Hell. Although the story talks about the
poor beggar, the phraseological unit in Spanish “mal de
San Lazaro” based on the story, was formed on a certain
confusion, based on the leprosy of the man, which is
stated in Jose Neira Ramirez’s study [38, p.150], as
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well as, in other sources in Spanish. Los enfermos te-
nian la enfermedad de San Lazaro y eran llamados en-
fermos con el “Mal de San Lazaro”. Asi a los primeros
hospitales o casas que cumplieron estas funciones se
les llamaron Hospitales de San Ldzaro o lazaretos,
también llamados leproserias [33].

For instance, the phraseological unit in Russian
«netb Jlazaps» that is based on the same story doesn’t
refer to his illness, but to the fact that he is poor and a
beggar [5] and signifies "poverty and begging, persis-
tently asking for financial assistance, exploiting™ [6].

The formation of this term which is frequently
used in modern Spanish as a scientific alternative of
leprosy makes us agree with the statement of Y.I.
Trubayeva who has made a research about the phrase-
ological units becoming terms. As the philologist
rightly points out, comprehending the transition of that
type of phraseological units to the terminological sys-
tem, i.e. the level of comprehension of the society plays
an important role in here. Itis on this basis that the phra-
seological unit gradually starts to transition to the ter-
minology [10, p.204-206]. Exactly the process of grad-
ual semantic transition provided semantic correlation of
the term "lepra™ (leprosy) with the phraseological unit
"mal de San Lazaro". “En el siglo XII, se creo una or-
den religiosa militar con la denominacion de San Lda-
zaro, para el cuidado de los leprosos, puesto que se de-
nominaba entonces a la lepra como “mal de San Ld-
zaro” [16].

It should be noted that, the presedent onym in this
expression played a role in the formation of another
medical phraseological term lazareto (infirmary). Un
lazareto es un hospital o edificio similar, mds o menos
aislado, donde se tratan enfermedades infecciosas [30].
The examples given not only reveals the important role
that the religious phraseological units in Spanish play
in the enrichment of different fields of terminology, but
also allows to determine the accomplishment of the uni-
versal semantic transition processes. As Y. A. Yuryeva
mentioned, the phraseological units lose their primary
expressiveness inevitably during the transition process.
However, the terms (i.e. the terms that are based on
phraseological units — R.A.) obtain a wider range of
functionality not only in scientific style, but also in col-
loquial style, by losing their conceptuality and mono-
semy [13, p.18].

As a result, it can be seen that the process of tran-
sition of phraseological units to the terminological sys-
tem occurs thanks to the internal capabilities of the lan-
guage and it happens not only in Spanish, but also in
other languages as well.
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FROM THE PHYSICAL REALITY OF IMAGINARY NUMBERS IT FOLLOWS THAT THE
INVISIBLE AFTERLIFE WORLD, PREDICTED BY ALL RELIGIONS, IS IN FACT PHYSICALLY
REAL!
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The article proves that the generally accepted version of STR, which states that imaginary numbers are phys-
ically unreal, is incorrect. Experimental evidence is given of the general scientific principle of the physical reality
of imaginary num-bers, with the use of which a corrected version of the SRT was created. She argues that in
addition to our visible universe, there are many other mutually invisible uni-verses in nature. And they form the
actually physically existing after-life invisible world, predicted by all religions.

Keywords: imaginary numbers, special theory of relativity, invisible universes, afterlife invisible world

1. Introduction

Imaginary numbers were discovered 500 years
ago by Scipione Del Ferro, Niccolod Fontana Tartaglia,
Gerolamo Cardano, Lodovico Ferrari and Raphael
Bombelli [1], are known to everyone and are currently
used in all exact sciences. They are even studied in
school mathematics courses. But unlike other numbers
that are understandable to everyone - integers and frac-
tions, positive and negative, scalar and vector, etc. -
their physical essence has not yet been explained. In-
deed, what 2 kg., 3 m., 4 sec. is clear to everyone, but
what is 2i kg., 3i m., 4i sec.,

where 1= \/—_1 no one can explain. Neverthe-
less, no one cared about this, just as, for example, now
no one can explain. Nevertheless, no one cared about
this, just as, for example, now no one cares that the phe-
nomenon of ball lightning is not explained.

But at the beginning of the 20th century Joseph
Larmor [2], Nobel Prize winner Hendrik Anton Lorenz
[3], Jules Henri Poincaré [4], Nobel Prize winner Albert
Einstein [5] and other outstanding scientists created the
special theory of relativity, which rightly accepted to be
considered an outstanding scientific achievement of
physics of the 20th century, because it proposed the
principle of relativity. And which is therefore now stud-
ied in all physics textbooks used in the educational pro-
cess even at the most prestigious universities. However,
in this theory, calculations using relativistic formulas,
which were the final result of all reasoning, in some

cases led to a result measured by imaginary numbers.
And this result already needed to be explained. After
all, no one would need a theory that even its creators
could not explain. But the authors of SRT did not know
how to do this. And the fate of the service station hung
in the balance. But it was saved by the fact that an ad-
ditional postulate was introduced into the SRT, called
the principle of not exceeding the speed of light, from
which it followed that quantities measured by imagi-
nary numbers do not exist in nature. And therefore,
there is no need to explain them.

This is the form in which SRT is still taught.

2. The physical reality of imaginary numbers.

But besides STR there are other sciences. Includ-
ing the theory of electrical circuits, which is used in ra-
dio engineering, electrical engineering and computer
science. Fundamental to this theory is Ohm’s law [6],
[7], discovered in 1826 for DC electrical circuits, which
is now studied even in school physics textbooks. And
in 1893, Charles Proteus Steinmetz proposed its inter-
pretation of Ohm’s law for alternating current electrical
circuits [8], which is now used daily by millions of en-
gineers around the world in their work. In this theory of
electrical circuits, the imaginary resistances of capaci-
tors and inductors, which can be measured by instru-
ments, were recognized as actually physically existing.
And if these imaginary resistances were recognized as
physically unreal, as follows from SRT, then neither ra-
dio engineering, nor electrical engineering, nor com-
puters, nor radio measuring instruments should exist.

! This is reprint of the article “Antonov A. A. From the physical reality of imaginary numbers it follows that the invisible
afterlife world predicted by all religions actually exits. Norwegian Journal of development of the International Science. 130.

36-41. https://doi.org/10.5281/zenodo.10975059”.
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Fig. 1. In any radio-technical laboratory there are devices called frequency response meters, which prove the
physical reality of imaginary and complex numbers by their mere existence

But they do exist. And thereby they prove the
physical reality of imaginary numbers [9]-[28]. Conse-
quently, by the existence of radio- and electrical engi-
neering, the generally accepted version of SRT was re-
futed even before its creation. Other proofs of the phys-
ical reality of imaginary numbers have been published
in [29]-[43]. Therefore, the logical conclusion is that
the version of STR currently presented in all physics
textbooks is incorrect [44]-[64].

3. Physical reality of invisible parallel universes

In the existing generally recognized version of
SRT from its relativistic formulas and the principle of
non-exceeding the speed of light also follows that in
nature there is only our visible universe in which eve-
rything is measured only by real numbers.

However, in the corrected version of SRT [65]-
[74], from its relativistic formulas it follows that in our
Multiverse [75]-[85], in addition to our visible uni-
verse, there are also about twenty other mutually invis-
ible parallel universes

Observatory outside
anomalous zones

Obsenvatory outside Observatory outside
anomalous zones anomalous zones

\\//

Observatory outside
anomalous zones

Obsenvatoryin Obsenvatory outside
anomalous zone Comp uter, anomalous zones
Observatory outside Observatory outside Obsenatoryin Observatory outside
anomalous zones anomalous zones anomalous zone anomalous znes

Fig. 2. Scheme of an astronomical experiment to detect invisible universes

And one can be convinced of their existence [86]-
[91]. as a result of astronomical observations of the
starry sky in portals [92]-[94], since the constellations
in them will differ - and the further into the portal one
penetrates, the greater the differences will be - from the
constellations observed at the same time in the same re-
gion outside the portals. And since there are a lot of
anomalous zones [95]-[98] on Earth, presumably being
entrances to portals, some observatories have already
are located in such anomalous zones. Like, for exam-
ple, the main astronomical observatory of the National
Academy of Sciences of Ukraine, located in Golo-
seyevsky forest 12 km from the center of Kyiv. There-
fore, in order to verify the existence of neighboring in-
visible universes adjacent to our visible universe, it is
enough to compare on a computer the observations of
this observatory with the observations of neighboring
observatories located outside the anomalous zones.

4. Why, despite all the refutations of the gener-
ally accepted version of SRT, set out in all physics
textbooks, it continues to be taught.

But this simple and low-cost experiment, which in
the most indisputable way will allow us to answer the
question of whether there are invisible universes neigh-
boring our visible universe, no one has done or is going
to do. Obviously, because physicists do not need such
an answer, since it will refute the version of SRT stud-
ied in textbooks.

The corrected version of SRT states that imaginary
numbers are physically real and invisible universes ex-
ist. Therefore, having become convinced of the exist-
ence of invisible universes, we will have to admit that
the corrected version of SRT is correct and once again
be convinced that imaginary numbers actually physi-
cally exist. And then it will inevitably be necessary to
explain their physical meaning of imaginary numbers.
And it is obvious - in addition to our visible world, there
is an invisible world.
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5. The existence of a physically real invisible
world

However, the usefulness for science of the above
experimental evidence of the physical reality of imagi-
nary numbers goes beyond problems of correcting the
version of SRT given in physics textbooks. From ex-
perimentally proven principle of the physical reality of
imaginary numbers, one will inevitably have to con-
clude that the results of all studies described by imagi-
nary numbers in all other exact sciences also are phys-
ically real.

Then many difficult questions will arise. For ex-
ample, what exists in the looking glass when we see
ourselves in the mirror? And therefore, in the end, we
will have to admit that in ad-dition to our visible world,
there is also a huge (most likely even much larger than
our visible world) invisible world [99]-[106]. Indeed,
in addition to the room in which we are now and which
we see, there are a large number of other invisible to us
rooms in other apartments, houses, cities and countries.
The same situation is in space — in addition to our visi-
ble universe, in other dimensions there are about twenty
other parallel universes of the hidden Multiverse that
are invisible to us. And outside of our hidden Multi-
verse in the Hyperverse, there are many other Multi-
Verses.

And the existence of such a world invisible to us,
in which Gods and the souls of the dead live, was long
predicted by all world religions. Consequently, what
these religions say about the world order, about the af-
terlife, is true. And therefore, all of us, the inhabitants
of planet Earth, will now have to believe in this.

6. Conclusion

The author hopes that the information presented in
the article will be an incentive to unite the efforts of
science and religions in their activities for the benefit of
people.
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Abstract

The application of the structural-functional approach to the study of the human psyche is explored. To analyze
personality, a five-component approach (pentapsychology) is used, and to analyze the human psyche as a whole,
an eight-component approach (octanalysis) is used. The properties of five components (instances) of personality
are analyzed: three instances of consciousness and two instances of the unconscious. The question of the person-
ality instances hierarchy is considered. It is shown that human behavior and the effectiveness of his activities
largely depend on the instances hierarchy of his personality chosen by a person. The application of the five-com-
ponent approach to describe the psychological properties of both the personality and to describe the psychological
properties of any association of the personalities (family, society, state, country, civilization) is analyzed. The
Pentabasis is considered - a five-level worldview model proposed by the administration of the President of Russia
as a value ideology of Russian society. Age-related pentapsychology, a section of pentapsychology, explains the
essence of Pentabasis and offers a practice-tested methodology for selecting personnel to increase the effectiveness
of large-scale application of Pentabasis in the life of the country.

Abstract

L'application de l'approche structurale-fonctionnelle a 1'étude de la psyché humaine est explorée. Pour
analyser la personnalité, une approche a cinq composantes (pentapsychologie) est utilisée, et pour analyser la
psyché humaine dans son ensemble, une approche a huit composantes (octanalyse) est utilisée. Les propriétés de
cinq composantes (instances) de la personnalité sont analysées: trois instances de conscience et deux instances de
l'inconscient. La question de la hiérarchie des instances de personnalité est abordée. Il est démontré que le
comportement humain et I'efficacité de ses activités dépendent en grande partie de la hiérarchie des instances de
sa personnalité choisie par une personne. L'application de l'approche a cinq composantes pour décrire les propriétés
psychologiques aussi bien a la personnalité qu’a toute association de personnalités (famille, société, état, pays,
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Introduction
Dans le domaine scientifique, 1’analyse struc-

psyché humaine et étudier les propriétés de sa person-
nalité.

turale-fonctionnelle est souvent utilisée pour obtenir
des connaissances fiables.

Bien que la psyché humaine soit invisible, une
telle analyse est tout a fait applicable pour étudier la

Pour décrire les propriétés de la psyché humaine,
le psychologue, psychanalyste, psychiatre et neuro-
logue autrichien Sigmund Freud (1856-1939) fut le
premier a utiliser l'analyse structurale-fonctionnelle. 1
a proposé un modele structurel de la psyché a trois


https://doi.org/10.5281/zenodo.11114259

30

Journal of science. Lyon Ne53/2024

composantes. Bien entendu, 1’approche a trois
composantes n’est pas suffisante pour décrire la
psyché.

L'étude détaillée de l'auteur sur les traits de
personnalité montre que pour obtenir des connaissances
fiables sur les traits de personnalité, il est nécessaire
d'utiliser une approche a cinq composantes
(pentapsychologie), et pour décrire la psyché humaine
dans son ensemble, une approche a huit composantes
(octanalyse) [1-23].

Pentapsychologie et octanalyse ont été créées sur
la base de l'article de Iatsenko V.I. «Théorie a cinq
composantes de la personnalité» [1], enregistrée par la
Société russe des auteurs. Tous droits réservés. ®
latsenko V.I. 2002

Pentapsychologie note que l'approche en cing
composantes est applicable pour décrire les propriétés
psychologiques aussi bien a la personnalité qu’a toute
association de personnalités (famille, société, FEtat,
pays, civilisation).

Actuellement, les structures gouvernementales de
certains pays se fixent pour objectif d'utiliser une ap-
proche psychologique a cinq composantes pour résou-
dre le probléme «développement et amélioration» dans
les domaines suivants: personnalité, famille, société,
Etat, pays, civilisation.

Par exemple, depuis 2022, on connait Pentabasis
[24] - un modéle de vision du monde & cinq niveaux
proposé par l'administration du président russe comme
idéologie de valeurs de la société russe.

Une comparaison de Pentabasis et de pentapsy-
chologie montre que lors du développement de Pen-
tabasis, une approche a cinq composants de l'analyse de
la personnalité et une hiérarchie d'instances de person-
nalité ont été utilisées, qui sont considérées dans pen-
tapsychologie liée a 1'age, une section de pentapsychol-
ogie.

Considérons les possibilités d'utiliser pentapsy-
chologie liée a 1'age pour expliquer l'essence de Pen-
tabasis et I'utilisation efficace de Pentabasis dans la vie
du pays.

Description de Pentabasis

Le modéle méthodologique "Pentabasis" se com-
pose de cinq blocs: personne, famille, société, Etat,
pays. Ils sont décrits en détail dans l'article scientifique
«Perception des valeurs fondamentales, des facteurs et
des structures du développement socio-historique de la
Russie» (Journal of Political Research, Vol. 6 n° 3,
2022). Ses auteurs sont indiqués le chef du département
chargé d'assurer les activités du Conseil d'Etat Alexan-
der Dmitrievich Kharichev, l'idéologue de «I'ADN de
la Russie» Andrei Vladimirovich Polossin, le doyen de
la Faculté des sciences politiques de 1'Université d'Etat
de Moscou Andrei Yurievich Shutov et la chef du
département de recherche stratégique et de prévision de
I'Institut expert de recherche sociale (EISR) Ekaterina
Nikitichna Sokolova.

Pentabasis est un ensemble de principes de valeurs
clés, comprenant des attitudes, des normes et des idé-
aux de base qui déterminent le comportement et l'inter-
action des membres de la société. Ces principes constit-
uent la base du systéme socioculturel et déterminent sa
structure.

Un systéme de cinq composants, dont chacun a sa
propre dominante de valeurs:

Personne - Création

Famille - Traditions

Société - Consentement

Etat — Confiance dans les institutions

Pays - Patriotisme.

Les composants de Pentabasis peuvent différer et
présenter des variations en fonction de 1'époque
spécifique, du contexte historique et culturel, mais ils
sont universels et universels pour I'humanité, car ils
reflétent les besoins et aspirations fondamentaux de la
société. [24].

Description de pentapsychologie liée a 1'age

Pentapsychologie étudie les propriétés de cing
composantes (instances) de la personnalité qui, dans
I'exercice de leurs fonctions, dominent dans la person-
nalit¢ a leur tour. Et ici se pose la question de la
hiérarchie supportée des instances de personnalité.

Une personne a la liberté de choix et peut établir
dans sa personnalit¢ n'importe quelle hiérarchie
d'instances de personnalité. Le comportement d’une
personne et ’efficacité de ses activités dépendent en
grande partie de la hiérarchie supportée des instances
de personnalité.

En pentapsychologie, cing instances de person-
nalité ont désignations: trois instances de conscience 5-
Ame, 4-Ceeur, 1-Raison et deux instances de I'inconsci-
ent 3-Irratio, 2-Ratio. Dans cette désignation, les chif-
fres 5, 4, 3, 2, 1 montrent la place de I'instance de per-
sonnalité dans la hiérarchie naturelle et harmonieuse
des instances de personnalité, de haut en bas, la 54321-
hiérarchie.

Pentapsychologie a découvert une propriété fon-
damentale de la personnalité: une hiérarchie harmo-
nieuse d'instances de conscience individuelle - 541-
hiérarchie: 5-Ame - en premiére place, 4-Cceur - en
deuxiéme, 1-Raison - en troisiéme place.

En 2010, grace aux méthodes pentapsy-
chologiques, l'effet de la domination innée des in-
stances de personnalité a été découvert [4].

Selon la date de naissance d'une personne, les cing
instances de sa personnalité différent considérablement
les unes des autres par le degré de dominance innée. La
formule de personnalité octanalytique et le code de
personnalité octanalytique montrent le degré de
domination innée de chacune des cinq instances de
personnalité.

La domination innée des instances de personnalité
influence considérablement le comportement d’une
personne et I’efficacité de ses activités. Le degré de
domination innée de I’instance de personnalité persiste
tout au long de la vie d’une personne et permet de
prédire les caractéristiques du comportement d’une
personne dans diverses situations de la vie [13-18].

Pentapsychologie liée a l'age note que cing
instances de personnalité commencent a montrer une
activité liée a I'age a différentes périodes de la vie d'une
personne dans la séquence: 3-Irratio, 2-Ratio, 1-Raison,
4-Ceeur, 5-Ame.

Au cours de la période prénatale, de la conception
a la naissance d’un enfant, seulement l'instance du
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inconscient 3-Irratio montre une activité liée a 1’age
dans la personnalité de I’enfant.

Au cours de la période de I’enfance innocente, de
la naissance a 1,5 - 2 ans, deux instances de
I’inconscient, 3-Irratio et 2-Ratio, montrent une activité
liée a I’age dans la personnalité du bébé.

Au cours de la période préscolaire, de 1,5 - 2 ans
jusqu'a 6 ans, trois instances du triangle dramatique de
Stephen Karpman montrent une activité liée a 1'dge
dans la personnalité de 'enfant: deux instances de 1'in-
conscient 3-Irratio (réle Victime), 2-Ratio (role Sau-
veteur) et une instance de conscience 1-Raison (rdle
Poursuivant).

Pendant la période scolaire, de 6 ans a 18 ans, dans
la personnalité d'un enfant ou d'un adolescent, quatre
instances montrent déja une activité liée a l'age: deux
instances de l'inconscient 3-Irratio, 2-Ratio et deux in-
stances de conscience 4-Cceur, 1-Raison. Durant cette
période, une crise d'adolescence peut se manifester:
double pouvoir des instances de conscience 4-Coeur
(convivialité) et 1-Raison (égoisme). Dés que le choix
de la hiérarchie des instances de conscience est fait (41-
hiérarchie ou 14-hiérarchie), la crise prend fin.

Au cours de la vie adulte, a partir de l'age de 18
ans, les cinq instances de personnalité montrent une ac-
tivité liée a 1'age dans la personnalité d'un adulte: deux
instances de I'inconscient 3-Irratio, 2-Ratio et trois in-
stances de conscience 5-Ame, 4-Cceur, 1-Raison. Du-
rant cette période, une crise de la quarantaine peut se
manifester: double pouvoir des instances de conscience
4-Ceeur (convivialité) et 5-Ame (altruisme). Dés que le
choix de la hiérarchie des instances de conscience est
fait (45-hiérarchie ou 54-hiérarchie), la crise prend fin.

Propriétés des instances émotionnellement insta-
bles de I’inconscient:

— instance-extraverti 3-Irratio — créativité, irration-
alité, spontanéité¢ des actions, dans ’analyse transac-
tionnelle d’Eric Berne 1’état Enfant, selon Stephen
Karpman le r6le Victime, le type de tempérament est
colérique;

— instance-introverti 2-Ratio — actions rationnelles
et logiques, suivre des traditions, des lois, des accords,
caractére pratique des actions, dans 1'analyse transac-
tionnelle d'Eric Berne I'état Parent, selon Stephen Karp-
man le role Rescuer, le type de tempérament est mé-
lancolique.

Propriétés des instances de conscience émotion-
nellement stables:

— instance-extraverti 1-Raison — capacités intellec-
tuelles, construction de relations selon le schéma «Je
suis supérieur, tu es inférieur», égoisme, sentiment de
supériorité, manque de principes, tromperie, agressiv-
ité, trahison, selon Stephen Karpman le role Persécu-
teur, le désir de divertissement, d'obtention de plaisir
personnel, de jouissance, la consommation ostentatoire,
la tendance a donner la priorit¢é au bonheur a court
terme plutot qu'a la satisfaction a long terme et a la
croissance personnelle, le type de tempérament est san-
guine, capacité a faire un choix intellectuel conscient et
indépendant;

— instance-introverti 4-Cceur — capacité de gestion,
construction de relations selon le schéma «Moi et toi

sommes au méme niveau», convivialité, égalité, frater-
nité, relations cordiales, dans 1'analyse transactionnelle
d'Eric Berne 1'état Adulte, le type de tempérament est
flegmatique, capacité a faire un choix de gestion indé-
pendant et conscient;

— instance-extraverti 5-Ame — construction de re-
lations selon le schéma «Tu es supérieur, je suis inféri-
eur», altruisme, soumission, service, dévotion, sacri-
fice, le type de tempérament est sanguine, capacité a
faire un choix émotionnel conscient et indépendant.

Pentapsychologie liée a 1'age note que trois in-
stances de conscience (5-Ame, 4-Cceur, 1-Raison)
commencent a montrer une activité liée a 1'age dans la
séquence: 1-Raison (a partir de 1,5 - 2 ans), 4-Cceur (a
partir de 6 ans), 5-Ame (& partir de 18 ans). Une telle
séquence est directement opposée a la 541-hiérarchie
irréprochable des instances de conscience et est a
l'origine de I'émergence chez 'homme d'une fausse idée
de la réalité.

En [l'absence d'une formation ciblée et
systématique de la personnalit¢ d'un enfant ou d'un
adolescent, il peut avoir l'idée erronée que la 145-
hiérarchie est une hiérarchie naturelle d'instances de
conscience et que cette hiérarchie doit étre respectée.

En fonction des proprié¢tés dominantes innées de
l'individu, des conditions de vie et de 1'éducation, un
adolescent peut former 14-hiérarchie ou 41-hiérarchie
de instances de conscience, et un adulte peut former
145-, 154-, 415-, 451-, 514 ou 541-hiérarchie d'in-
stances de conscience.

Lors de la formation d'une personnalité
harmonieusement développée chez un enfant, un
adolescent ou un adulte, la tache de la pédagogie est
avant tout la formation dans leur conscience de 541-
hiérarchie harmonieuse de instances.

Cing valeurs dominantes de Pentabasis et cing
instances de personnalité

Comparons les cing valeurs dominantes de
Pentabasis et les cinq instances de personnalité en
pentapsychologie:

— «PERSONNE (création)» — instance 3-lrratio,
créativité, actions irrationnelles;

- «kFAMILLE (traditions)» — instance 2-Ratio, ac-
tions rationnelles;

- «SOCIETE (consentement)» — instance 1-Rai-
son, capacités analytiques, usage de la raison pour par-
venir & un consentement;

- «ETAT (confiance dans les institutions)» — in-
stance 4-Cceur, capacités managériales, actions mana-
gériales basées sur la convivialité, opposition a la «cin-
quie¢me colonney;

- «PAYS (patriotisme)» — instance 5-Ame,
service, dévouement, sacrifice, altruisme pour le bien
de la préservation de la souveraineté du pays.

Sélection du personnel pour l'utilisation de
Pentabasis

La comparaison de Pentabasis et de
pentapsychologie montre quelle instance de
personnalité, lors de la sélection du personnel, doit faire
preuve d'une dominance innée afin d'augmenter
I'efficacité de la mise en ceuvre des valeurs dominantes
de Pentabasis:

— instance 5-Ame — «PAYS (patriotisme)»;
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— instance 4-Coeur — «ETAT (confiance dans les
institutions)»;

— instance 3-Irratio — «<PERSONNE (création)»;

—exemple 2-Ratio — «FAMILLE (traditions)»;

—  exemple  1-Raison -  «SOCIETE
(consentement)».

Sur la base du code de personnalité octanalytique,
il est possible de sélectionner un candidat dont
l'instance de personnalité nécessaire montre un degré
¢élevé de dominance innée.

Par exemple, pour mettre en ceuvre la valeur
dominante de Pentabasis «PAYS (patriotisme)y, il faut
tout d'abord des personnes avec la domination innée de
l'instance 5-Ame.

Pentapsychologie note que les personnes nées
dans une année se terminant par le chiffre 2 ou le chiffre
3, par exemple 2012, 2013, 2022, 2023, ont de tels traits
de personnalité innés dominants.

Conclusions et offres

Pentapsychologie liée a I'dge explique clairement
I'essence de Pentabasis. Pentapsychologie propose
également une méthode éprouvée de sélection du per-
sonnel pour accroitre l'efficacit¢é de l'application a
grande échelle de Pentabasis dans la vie du pays.

Compilation d'une formule octanalytique de
personnalité

Compilation d'une formule de personnalité
octanalytique permet de révéler la dominance
congénitale des instances de personnalité. Dans I'état de
dominance de l'instance de personnalité, dans la psyché
les propriétés de cette instance de personnalité se
manifestent, tout d'abord.

Le choix professionnel d'une personne, son
comportement, ses traits de caractére dépendent dans
une large mesure d'une telle tendance congénitale des
instances de la personnalité a dominer.

Octanalyse étudie cing instances de la personnalité
5-Ame, 4-Cceur, 3-Irratio, 2-Ratio, 1-Raison. Avant le
nom d'une instance, son numéro de série dans la
hiérarchie naturelle des instances est indiqué, de haut
enbas: 5, 4,3, 2,1

L'étude de la personnalité a l'aide d'octanalyse
montre que chez chaque personne, selon la date de

naissance, de deux a cinq instances de la personnalité
ont une tendance innée a dominer.

En octanalyse, une méthode a été développée pour
compilation une formule octanalytique de personnalité,
qui révele la "Premiére Dominante" et la "Deuxieme
Dominante” - des instances congénitalement
dominantes de personnalité associées a la date de
naissance d'une personne. La dominance de la premiere
dominante est plus prononcée que la dominance de la
deuxiéme dominante.

Cette dominance congénitale de l'instance de la
personnalité se manifeste dans la méme mesure tout au
long de la vie d'une personne, quelles que soient les
conditions de sa vie.

Le terme «formule octanalytique de personnalité»
utilisé dans octanalyse est étayé par de nombreux tests
pratiques des caractéristiques d'une telle formule lors
de la description des propriétés de la psyché de
personnes spécifiques.

Cher lecteur! Vous trouverez ci-dessous le
Tableau avec lequel wvous pouvez compiler
indépendamment une formule octanalytique de

personnalité pour toute personne a la date de sa
naissance.

Pour décrire les propriétés de la psyché humaine
sur la base de la formule octanalytique de personnalité,
il est nécessaire d'utiliser non seulement le Tableau,
mais également de connaitre en détail les propriétés des
instances de personnalité 5-Ame, 4-Cceur, 3-Irratio , 2-
Ratio, 1-Raison. Des nombreuses propriétés de ces in-
stances sont décrites dans des articles sur octanalyse sur
le site "Huit instances de la psyché" www.8-in.com.

Principales propriétés de cinq instances de person-
nalité:

« instance de conscience 5-Ame - service, sacri-
fice, altruisme;

« instance de conscience 4-Cceur - les capacités de
gestion;

« instance de l'inconscient 3-Irratio - les capacités
créatives;

« instance de l'inconscient 2-Ratio - les capacités
rationnelles;

* instance de conscience 1-Raison - les capacités
analytiques, égoisme.
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Tableau.
Compilation d'une formule octanalytique de personnalité par date de naissance
43-Buffle 32-Tigre 23-Lapin 13-Dragon 42-Serpent 31-Cheval
19.02.1901 08.02.1902 29.01.1903 16.02.1904 04.02.1905 25.01.1906
06.02.1913 26.01.1914 14.02.1915 03.02.1916 23.01.1917 11.02.1918
24.01.1925 13.02.1926 02.02.1927 23.01.1928 10.02.1929 30.01.1930
11.02.1937 31.01.1938 19.02.1939 08.02.1940 27.01.1941 15.02.1942
29.01.1949 17.02.1950 06.02.1951 27.01.1952 14.02.1953 03.02.1954
15.02.1961 05.02.1962 25.01.1963 13.02.1964 02.02.1965 21.01.1966
03.02.1973 23.01.1974 11.02.1975 31.01.1976 18.02.1977 07.02.1978
20.02.1985 09.02.1986 29.01.1987 17.02.1988 06.02.1989 27.01.1990
07.02.1997 27.01.1998 16.02.1999 05.02.2000 24.01.2001 12.02.2002
26.01.2009 10.02.2010 03.02.2011 23.01.2012 10.02.2013 31.01.2014
12.02.2021 01.02.2022 22.01.2023 10.02.2024 29.01.2025 17.02.2026
21-Chévre 12-Singe 41-Coq 34-Chien 24-Cochon 14-Souris
13.02.1907 02.02.1908 22.01.1909 10.02.1910 30.01.1911 18.02.1912
01.02.1919 20.02.1920 08.02.1921 28.01.1922 16.02.1923 05.02.1924
17.02.1931 06.02.1932 26.01.1933 14.02.1934 04.02.1935 24.01.1936
05.02.1943 25.01.1944 13.02.1945 02.02.1946 22.01.1947 10.02.1948
24.01.1955 12.02.1956 31.01.1957 18.02.1958 08.02.1959 28.01.1960
09.02.1967 30.01.1968 17.02.1969 06.02.1970 27.01.1971 15.02.1972
28.01.1979 16.02.1980 05.02.1981 25.01.1982 13.02.1983 02.02.1984
15.02.1991 04.02.1992 23.01.1993 10.02.1994 31.01.1995 19.02.1996
01.02.2003 22.01.2004 09.02.2005 29.01.2006 18.02.2007 07.02.2008
19.02.2015 09.02.2016 28.01.2017 16.02.2018 05.02.2019 25.01.2020
06.02.2027 26.01.2028 13.02.2029 03.02.2030 23.01.2031 11.02.2032
Nombres des dominants - signe du zodiaque |Période du signe du zodiaque
43- Poissons |19 février - 20 mars
32- Bélier P1 mars - 19 avril
23- Taureau 20 avril - 20 mai
13- Gémeaux P1 mai - 21 juin
42- Cancer [22 juin - 22 juillet
31- Lion PR3 juillet - 22 aoit
21- Vierge R3 aoit - 22 septembre
12- Balance PR3 septembre - 23 octobre
41- Scorpion P4 octobre - 22 novembre
34- Sagittaire P3 novembre - 21 décembre
24- Capricorne P2 décembre - 20 janvier
14- Aquarium P1 janvier - 18 février

Dans le Tableau, pour chaque année de naissance,
le Nouvel An est indiqué selon le calendrier oriental. Il
tombe sur la deuxiéme nouvelle lune aprés le solstice
d'hiver (aprés le 21 décembre). Dans le calendrier gré-
gorien, cela correspond généralement a 1'un des jours
entre le 20 janvier et le 20 février.

Les limites des périodes des signes du zodiaque
indiquées dans le Tableau ne sont pas clairement
établies et dépendent de 1'année de naissance. Par ex-
emple, les années bissextiles, la frontiere se déplace 1¢-
gerement. Sur les limites des périodes des signes du zo-
diaque, les dates sont indiquées, transitionnelles d'un
signe du zodiaque a un autre signe du zodiaque.

La premiére dominante du signe du zodiaque est
mise en évidence en gras. Il montre que lorsque les
signes du zodiaque changent, la premic¢re dominante
change selon le 43214-cycle.

Passons maintenant a la compilation de la formule
octanalytique de personnalité.

Par exemple, nous devons compiler une formule
octanalytique de personnalité pour une personne née le
2 juillet 1954.

Le Tableau montre la date de début de 1954 selon
le calendrier oriental 03/02/1954. Cela signifie que,
avec une date de naissance entre le 03/02/1954 et le
23/01/1955, 1'entrée "31-Cheval" doit étre utilisée. Et
avec une date de naissance du 01 janvier au 02 février
1954, vous devez utiliser l'entrée "42-Serpent".

Le début de 'année selon le calendrier oriental
tombe sur la deuxiéme nouvelle lune aprés le solstice
d'hiver et se déplace donc entre le 20 janvier et le 20
février.

Selon le Tableau, on retrouve la combinaison: le
signe du zodiaque du calendrier occidental 42-Cancer
et le signe de I'Animal, calendrier oriental, 31-Cheval.
Ici "42" signifie que la Premiere Dominante
congénitale est l'instance 4-Cceur, et la Deuxiéme
Dominante congénitale est l'instance 2-Ratio. La
désignation "31" montre que la Premiére Dominante est
l'instance 3-Irratio, la Deuxiéme Dominante est
I'instance 1-Raison.

La désignation 42-Cancer montre qu'avec une
planification d'actions a court terme pour une période
d'un mois ou moins (court terme), tout d'abord, dans le
comportement humain les propriétés des instances 4-
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Ceeur (Premic¢re dominante) et 2-Ratio (Deuxieéme
dominante) se manifestent.

La désignation 31-Horse montre qu'avec une pla-
nification a long terme des actions sur une période d'un
an ou plus (perspective a long terme), tout d'abord, dans
le comportement humain les propriétés des instances 3-
Irratio (Premiére dominante) et 1-Raison (Deuxiéme
dominante) se manifestent.

Pour décrire 1'état de la psyché "42-Cancer", il est
nécessaire de connaitre en détail les propriétés des in-
stances de la psyché 4-Cceur et 2-Ratio. Et pour décrire
1'état de la psyché "31-Horse", il est nécessaire d'étudier
en profondeur les propriétés des instances de la psyché
3-Irratio et 1-Raison.

Dans l'exemple donné de compilation d'une for-
mule octanalytique de personnalité, quatre instances de
personnalité 4-Ceeur, 3-Irratio, 2-Ratio et 1-Raison
montrent une dominance congénitale. Mais trés sou-
vent, il y a des cas, selon la loi de probabilité de nais-
sance uniforme des personnes au cours de l'année, ou
seulement trois ou méme deux instances de la person-
nalité montrent une dominance congénitale, par exem-
ple, la combinaison: formule octanalytique de person-
nalité 34-Sagittaire / 34-Chien, pour les personnes nées
dans la période du 23 novembre au 21 décembre en
1934, 1946, 1958, 1970, 1982, 1994, 2006. Dans de tels
cas, une personne a besoin d'un soutien pédagogique et
psychologique particulier pendant I'enfance.

L'absence de dominance congénitale de 1'instance
de personnalité peut étre partiellement compensée par
la formation délibérée de la dominance acquise de
l'instance de personnalit¢é par I'éducation et la
formation. Une telle mesure préventive est d'un grand
avantage pour une personne dans la mise en ceuvre de
son adaptation sociale et personnelle dans la société. Le
service de patronage octanalytique exécute systé-
matiquement de telles mesures préventives et la vie
d'une personne devient plus confortable et heureuse.
Pour inscrire une personne a un service de patronage
octanalytique, il est nécessaire de diagnostiquer les
dominantes congénitales de sa personnalité. Une
formule octanalytique de la personnalité peut étre
compilée cinq minutes aprés la naissance d'un enfant,
et cette formule octanalytique de la personnalité d'une
personne sera valable tout au long de sa vie.

Il faut noter que la dominance acquise de I'instance
de personnalité se manifeste toujours beaucoup plus
faible que la dominance congénitale. Lors de
l'exécution d'un travail, une personne avec une
dominance acquise de l'instance de personnalité ne peut
pas rivaliser avec succe€s avec une personne qui a une
dominance congénitale de cette instance de
personnalité.

Par exemple, avec une combinaison 34-Sagittaire
/ 34-Chien, une personne n'a pas de besoin congénital
pour la dominance des instances 1-Raison et 2-Ratio.
Une telle personne n'a pas une tendance congénitale a
analyser constamment et profondément la situation et a
formuler des conclusions (propriétés de l'instance de
conscience 1-Raison). De plus, une personne n'a pas
tendance a se conformer constamment aux lois, ac-
cords, régles, il n'y a aucune inclination a effectuer des

actions rationnelles, un apprentissage cohérent et systé-
matique (propriétés de l'instance de 1'inconscient 2-Ra-
tio). Pour une telle personne, le besoin d'analyse de la
situation et de comportement rationnel doit étre formé
par son éducation et sa formation. Et pour cela, vous
devez d'abord savoir si une personne a un tel probléme.
A cette fin, vous devez compiler une formule
octanalytique de personnalité.

Formule octanalytique étendue de personnalité

La formule octanalytique étendue de personnalité
est plus précise. Lors de sa compilation, il est nécessaire
de prendre en compte les propriétés de ce que l'on
appelle la dominante d'arriere-plan - I'une des cing
instances de personnalité. La dominante d'arriére-plan
est déterminée par l'année de naissance d'une personne
et se manifeste dans le comportement d'une personne
en tant que dominante congénitale. Les instances de
personnalité (S-Ame, 4-Ceeur, 3-lrratio, 2-Ratio, 1-Rai-
son), en tant que dominantes d'arriére-plan congé-
nitales, correspondent définitivement aux éléments de
la philosophie orientale "U-sin" (Eau, Bois / Air, Feu,
Terre, Métal) et correspondent aux éléments de la phi-
losophie grecque antique (Ether, Eau, Feu, Terre, Air).

Sur la base des données sur les propriétés des élé-
ments de la philosophie orientale "U-sin" , tous les dix
ans, les cinq instances de la personnalité (5-Ame, 4-
Cceur, 3-Irratio, 2-Ratio, 1-Raison) dominent comme
dominante d'arriére-plan, tour a tour deux années de
suite.

Instance 1-Raison domine comme dominante d'ar-
riére-plan dans les années se terminant par 0 et 1. In-
stance 5-L'ame domine dans les années se terminant par
2 et 3. Instance 4-Le cceur domine dans les années se
terminant par 4 et 5. Instance 3-Irratio domine dans les
années se terminant en 6 et 7. Instance 2-Ratio domine
dans les années se terminant en 8 et 9.

Par exemple, l'instance 5-Ame domine, comme
dominante d'arri¢re-plan, dans la psyché des personnes
nées en 2022 et 2023, l'instance 4-Ceeur - pour celles
nées en 2024 et 2025, etc. La séquence des change-
ments dans les années de dominance d'arriére-plan des
instances de personnalité correspond a 543215-cycle.

L'instance de la personnalité, qui domine dans
I'année de naissance d'une personne comme dominante
d'arriére-plan, est un facteur congénital important de la
psyché, qu'il convient de prendre en compte lors de
I'¢laboration de la formule octanalytique de la
personnalité. Dans ce cas, la formule de personnalité
aura une forme différente.

Par exemple, pour une date de naissance du
02/07/1954, la formule de personnalité¢ habituelle est
42-Cancer / 31-Horse. Le dernier chiffre de 1954
montre que pour cette année l'instance de la
personnalité 4-Cceur est la dominante d'arriére-plan.
Dans cet esprit, nous écrivons la formule de
personnalité étendue comme suit: 42-Cancer / 4-31-
Horse. L'entrée "4-31-Horse" montre que l'instance 4-
Cceur est la dominante congénitale "4" pour les
personnes nées en 1954-1955, et dans la combinaison
des dominantes "31", l'instance 3-Irratio est la premiére
dominante, et l'instance 1-Raison est la deuxieme
dominante. Ainsi, une entrée supplémentaire dans la
formule de personnalité montre qu'en relation avec la
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dominance d'arriére-plan de l'instance 4-Cceur, ses
capacités managériales congénitales se manifestent
plus clairement.

Formule octanalytique raffinée de personnalité

La formule octanalytique étendue de personnalité
discutée ci-dessus change dans un cycle de 60 ans, ce
qui permet de compiler la formule pour les personnes
qui vivaient il y a plusieurs siécles.

Dans cette formule, nous avons pris en compte
l'influence des dominantes congénitales du signe du
zodiaque solaire, ce qui montre 1'impact sur la psyché
humain de I'état du Soleil sur fond de constellations le
jour de sa naissance.

Cette formule peut étre affinée, en tenant compte
également de l'influence des dominantes congénitales
de la personnalité du signe du zodiaque lunaire, ce qui
montre 'influence sur la psyché humain de I'état de la
lune sur fond de constellations le jour de son naissance.

Le signe du zodiaque lunaire change dans un cycle
de 19 ans (avec une précision de + 2 heures 5 minutes).
Les phases de la lune avancent d'un jour par rapport a
celles calculées depuis 219 ans.

Introduisons la notation:

(0%) — le pourcentage d'illumination de la lune
dans la phase de nouvelle lune est 0%;

(28% +) — le pourcentage d'illumination de la lune
dans la phase "lune croissante" est 28%;

(50% +) — le pourcentage d'illumination de la lune
dans la phase "Premier Quartier" est 50%;

(100%) — le pourcentage d'illumination de la lune
dans la phase "pleine lune" est 100%;

(50% -) — le pourcentage d'illumination de la lune
dans la phase "Troisiéme Quartier" est 50%;

(23% -) — le pourcentage d'illumination de la lune
dans la phase "lune décroissante™ est 23%.

Pour la date de naissance 02/07/1954 dans le mo-
teur de recherche Internet, pour la requéte en anglais
"moon phase July 2, 1954" on obtient en anglais:

"On this day, the moon is 2.06 days old and 4.59%
illuminated with a tilt of -137.099°. The approximate
distance from Earth to the moon is 380,083.28 km and
the moon sign is Leo."

Ensuite, la formule octanalytique raffinée de
personnalité pour la date de naissance du 2 juillet 1954
ressemblera a:

3 jour lunaire / 31-Lion / 4% + // 42-Cancer / 4-
31-Cheval.

Dans cette formule, les données obtenues a partir
du calendrier lunaire,

"3 jour lunaire / 31-Lion / 4% +"

sont des informations supplémentaires sur les pro-
priétés congénitales de la psyché humaine.

Code de personnalité octanalytique

Sur la base des données de la formule de
personnalité  octanalytique (Formule 1), nous
composons un code de personnalité octanalytique
(Formule 2), qui montre le degré total de dominance
innée de chacune des cinq instances de personnalité 5-
Ame, 4-Cceur, 3-Irratio, 2-Ratio, 1-Raison.

Supposons que le degré de dominance de la
premiére dominante est de deux points, celui de la
deuxieme dominante est d'un point et celui de la
dominante d'arriére-plan est d'un point. Ensuite, dans le

code de personnalité octanalytique (Formule 2), le
point total est de dix.

Le code de personnalité octanalytique (Formule 2)
a la forme

5-Ame/0 points — 4-Coeur/3 points — 3-Irratio/4
points — 2-Ratio/1 point — 1-Raison/2 points

ou, sous forme abrégée, 5/0 —4/3 —3/4 —-2/1 - 1/2,

sous une forme plus abrégée, 034-12.

Dans le code de personnalité octananalytique
(Formule 2), la désignation «4-1» indique le degré total
de dominance innée pour les instances de l'inconscient:
3-Irratio — 4 points, 2-Ratio — 1 point.

D'autres chiffres du code de personnalité octana-
lytique montrent le degré total de dominance innée pour
les instances de conscience: 5-Ame - 0 point, 4-Cceur -
3 points, 1-Raison - 2 points.
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THE ADOPTION OF AN EFFECTIVE EUROPEAN BILL WILL BE NECESSARY TO REDUCE
FOOD WASTE
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Abstract

The purpose of this analysis is to highlight the urgency of quickly obtaining an effective European law against
food waste. This analysis demonstrates the blockages (lobbing and long and slow procedures), and solutions are
proposed in view of the social and environmental emergency. This analysis is therefore all the more important as
it applies in a disrupted and unbalanced social and environmental situation. Indeed, with millions of poor people
on the European continent on the one hand and the emergence of worrying global warming on the other, citizens
are expecting effective and innovative legal tools. Legislative decision-making between the different bodies of the
European Union (European Commission, European Parliament and Council of the European Union) is a legal
challenge that must be taken up. It should indeed be remembered that the DrawDown project (2020) and IPCC
(2022) reports have confirmed that reducing food waste is one of the three main solutions to combat global warm-
ing. Can European law therefore reconcile economic production and social redistribution for better equity between

everyone ? This is the objective of this legal analysis.

Keywords: Food Waste, European Law, sustainable development, Food loss

INTRODUCTION

The Food and Agriculture Organization of the
United Nations (FAQ) estimates that thirty percent of
the food produced worldwide is wasted?.

This amounts to one out of every three foods
worldwide.

However, according to the Food and Agriculture
Organization (FAQO), 783 million people globally faced
hunger in 2022, and 3.1 billion people lacked access to
a good food in 20214,

At the same time, the organization estimates that,
globally, « 13% of food is lost in the distribution chain,
from post-harvest to pre-retail and that an additional
17% of food is wasted at the household, food service
and retail levels »° &

The demand for food items has increased globally
in recent decades due to changes in eating patterns and
demographic growth.

Modern agriculture faces a myriad of challenges
that impede its productivity and sustainability. These
challenges include inherent limitations in crop yields,
the necessity for effective integration of technological
advancements, the increasing frequency and severity of
natural disasters exacerbated by climate change, the en-
croachment of urbanization on fertile agricultural
lands, and the ever-growing scarcity of water resources
essential for cultivation.

In light of these challenges, there arises a pressing
need to bolster agricultural productivity to ensure an
adequate and sustainable food supply for the world's
growing population. However, simply striving for in-
creased productivity may not be sufficient. Another
critical aspect that demands attention is the reduction of
losses and waste throughout the food production and
distribution chain.

The distinction between 'losses' and 'waste' within
the agricultural context is nuanced and often blurred
due to the diverse array of circumstances encountered
across different regions and nations. 'Losses' typically
refer to the reduction in quantity or quality of agricul-
tural products during production, harvesting, storage,
and transportation stages. This can result from factors
such as pest infestations, diseases, spoilage, mishan-
dling, or inadequate storage facilities. On the other
hand, 'waste' encompasses the inefficiencies and ex-
cesses that occur further downstream in the food supply
chain, including retail, distribution, and consumption
stages. This may include discarded or unsold food
products, expiration of perishable items, overproduc-
tion leading to surplus disposal, and consumer behavior
contributing to unnecessary waste generation.

Addressing both losses and waste in the food sys-
tem requires a multifaceted approach involving collab-
oration among stakeholders at various levels. Strategies

2 « Nobel Prize for sustainable development: lawyer Arash Derambarsh rewarded » : https://clever-energies.com/en/nobel-
prize-for-sustainable-development-lawyer-arash-derambarsh-rewarded/
3 The world counts. (s. d.). https://www.theworldcounts.com/challenges/people-and-poverty/hunger-and-obesity/food-waste-

statistics

4 Hunger. (s. d.). Food And Agriculture Organization Of The United Nations. https://www.fao.org/hunger/en/

5FAO - 2022
6 United Nations Environment Program, 2021
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may include investment in improved infrastructure and
technology to minimize losses during production and
distribution, implementation of effective storage and
preservation techniques, adoption of sustainable agri-
cultural practices to mitigate environmental stressors,
promotion of consumer education and awareness cam-
paigns to reduce food waste at the household level, and
the development of policies and incentives to incentiv-
ize responsible consumption and production practices.

According to the FAO, 30% of food produced
worldwide is wasted.

1.3 billion tons of food, or more than half of the
world's grain supply, are lost or wasted annually world-
wide, from agricultural production to ultimate con-
sumption.

The issue at hand is worldwide : 670 million and
630 million tons of food are wasted annually in wealthy
and developing nations, respectively.

According to FAO estimates, there will be an ad-
ditional 2.3 billion people on Earth by 2050, bringing
the total population to more than 9 billion. By 2100,
there will be more people on the planet than 11 billion.

Food production will need to expand in order to
keep up with the population's continued need for food.

Demand for food will continue to increase and it
will be necessary to intensify food production to feed
this population.

If this trend continues, the FAO estimates that
global food production will have to increase by 40 to
70% by 2050 to meet needs.

It won't be sufficient to increase output at this rate
of waste.

By examining the true demands of the consumer,
we must investigate the strategies that should be used
at every link in the food chain.

At every level, progress is achievable.

To create solutions that both « feed more » and «
feed better » for a growing population, all stakehold-
ers must band together.

Food waste and food insecurity are therefore two
complex and interdependent phenomena. Food waste
is a major problem, both environmentally and socially.

It represents a loss of valuable resources and can
have a negative impact on people in food insecurity.

Therefore, the concept of food insecurity is often
reduced to the question of access to sufficient food in
quantity and quality.

However, a broader approach is needed to take
into account the social, cultural and political issues as-
sociated with food.

By considering food insecurity through the prism
of social and political factors, we are led to re-examine

7 The Telegraph « Iceland staff 'pour bleach onto waste food
to stop homeless people eating it' » : https://www.tele-
graph.co.uk/foodanddrink/foodanddrinknews/7564402/1ce-
land-staff-pour-bleach-onto-waste-food-to-stop-homeless-
people-eating-it.html

8 France Info : https://www.francetvinfo.fr/societe/plan-
pauvrete/precarite-en-2023-5-3-millions-de-personnes-viva-
ient-sous-le-seuil-de-pauvrete-en-france_6304863.html

the legal issues that a rise from it, as evidenced by the
history of the right to food. Indeed, Nicolas Bricas, Da-
mien Conaré and Marie Walser highlight the relational
and political dimension of food, which transcends
many domains and profoundly influences our world.
Rather than considering it as an isolated domain, an
ecological approach to food suggests using it as a lever
to rethink our society in crisis.

That said, the consumer-citizen, a specific actor,
must be convinced of the importance of fighting against
food waste and appropriate this approach, thus under-
lining the importance of lifelong education, training
and communication. From this perspective, the causes
of food insecurity are multiple and complex. They can
be related to economic, social, political or individual
factors.

It is precisely because there is a social emergency
and a crisis at the level of the food chain that it is ap-
propriate to legally regulate these dysfunctions and
economic imbalances.

So, can the law reconcile economic productivity
and social redistribution ?

Our analysis responds to this problem with a re-
quirement to accelerate the legislative process at the
European level.

MAIN PART

I- A food scandal in front of social and envi-
ronmental emergency

For a long time, food contributions were the sub-
ject of a controversy as most supermarkets tossed away
their unsold stock instead of donating it to the under-
privileged or nonprofit organizations’.

The fact that the Observatory of Inequalities esti-
mates that 5.3 million individuals in France lived below
the poverty level in 2023 makes this scenario much
more concerning.®

Therefore, in order to put an end to this plague,
specific answers had to be given.

The #StopFoodWaste movement led to the adop-
tion of a legislation in France requiring retailers to give
unsold food, preventing over 10 million meals from
ending up in landfills and resulting in a 22% increase in
food contributions to charitable organizations.®

Every grocery store in the European Union contin-
ues to discard more than 40 kg of food every night, de-
spite the fact that more than 95.3 million people (or
22% of the population) live in poverty and frequently
struggle to provide for their families in 2022.%°

The #StopFoodWaste campaign's straightforward
solution to this issue was to pass a national law encour-
aging stores to donate unsold food instead of throwing
it out.

9 Anti-food waste law: what results after 18 months ? (Le
Figaro — 2018) : https://www.lefigaro.fr/economie/le-scan-
€c0/2018/10/16/29001-20181016 ARTFIG00007-loi-anti-
gaspillage-alimentaire-quel-bilan-apres-18-mois.php

10 poverty in Europe (Statista 2023) : https://fr.sta-
tista.com/infographie/17748/niveaux-de-pauvrete-en-france-
et-en-europe/
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https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://fr.statista.com/infographie/17748/niveaux-de-pauvrete-en-france-et-en-europe/
https://fr.statista.com/infographie/17748/niveaux-de-pauvrete-en-france-et-en-europe/
https://fr.statista.com/infographie/17748/niveaux-de-pauvrete-en-france-et-en-europe/
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Passed on 3™ February 2016 %, the new law seeks
to tackle food waste by obliging all French supermar-
kets to give away their unsold food and distribute it to
those in need, ensuring that nothing is wasted. Super-
markets are free to support the aid association or charity
of their choice, and every citizen can apply to create an
authorised association to assist in food distribution.

Over 10 million meals are prevented from ending
up in landfills each year thanks to the regulation, which
has also increased food donations to social assistance
organizations by more than 22%. In addition to mobi-
lizing volunteers and streamlining the distribution of
food contributions through affiliated organizations, the
initiative has increased public awareness of the prob-
lem of food waste at the municipal level.

I11- A European legal framework difficult to
obtain

Encouragingly, the effort now aims to spread
throughout the European Union.

It is necessary to expand and strengthen this at-
tempt lawfully.

In actuality, the law mandates that stores with
more than 400 square meters provide their unsold mer-
chandise to the organization of their choice. This law
has caused large supermarkets to modify their opera-
tions, but with limitations.

Since the French legislation has proven beneficial
and the state of society in Europe is obviously concern-
ing, we must secure a directive prohibiting food waste
in order to bring the law to our continent.

Such a directive's effect at the European level
would enable us to partially end hunger on our conti-
nent.

An act of normative action adopted by the Euro-
pean Union's institutions is called a directive.

Community directives are a component of EU sec-
ondary legislation, along with rules, rulings, views, and
suggestions.

In contrast to a community law that is applicable
in its entirety, a directive sets goals for member nations
to meet within a certain timeframe. The national gov-
ernments can adjust to the new laws thanks to this de-
lay.

According to Article 288 of the Treaty on the
Functioning of the European Union (TFEU)*, the di-
rective leaves the national authorities flexibility on the
form and means of achieving the goal, but it is obliga-
tory on the Member States that are its beneficiaries
(one, multiple, or all).

Secondary EU legislation includes directives.
Based on the treaties, the European institutions adopt
them. The Member States then transpose them so that
they become enforceable laws.

Similar to the French law, this rule is straightfor-
ward in that it would force supermarkets to contribute
their unsold inventory to the group of their choosing. It

1 Law No. 2016-138 of 11th February 2016 relating to the
fight against food waste :
https://www.legifrance.gouv.fr/jorf/id/JORFARTI00003203
6290

12 EUR-Lex : https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX%3A12012E288

would make it easier for volunteers to retrieve un-
wanted consumer goods from a store.

After then, the latter might give them out right
away to those in need, especially the homeless.

Three effects would arise from this European legal
framework:

The ability to form an association and receive per-
mission from the appropriate authorities is available to
all citizens of Europe.

Every European national will then be able to get
in touch with the brand of their choosing, who will then
be able to provide them with unsold merchandise to dis-
tribute that same evening.

A supermarket will also face a hefty fine if it con-
tinues to reject. A fine of 10,000 euros applies in
France.

According to Article 17(2) of the EU Treaty, the
European Commission has the exclusive right to pro-
pose legislation inside the Union.*3

The legislative proposals that will be approved by
the European Parliament and the Council are also cre-
ated by this same Commission.

But because the European Commission is ham-
pered in its actions by numerous lobbyists, this proce-
dure appears altered. When discussing significant sub-
jects, having too many obscure mediators might cause
disruptions.

Thus, it is fitting that the idea originates from a
head of state in full openness.
A European regulation in this food-related field must
also be flexible enough to be voted on in light of the
social emergency in order for European law to be im-
plemented and administered in a timely manner.

I11-Requirement to obtain an accelerated pro-
cedure in specific and emergencies situations

In fact, delays are often very long.

So, in compliance with Articles 289 and 294 of the
Treaty on the Functioning of the European Union, the
European Commission, on the one hand, submits a pro-
posal to the Council and the European Parliament.4 15

After that, a legislative proposal is either adopted
at first reading or second reading by the Council and
the Parliament.

In the event that no date is given for the first read-
ing in the Council and Parliament, each institution's
second reading deadline is three months, with a one-
month extension conceivable.

A conciliation committee is constituted if, follow-
ing the second reading, the two institutions are unable
to come to an agreement. The conciliation committee
has to get together in six or eight weeks. After then, the
committee has six weeks to approve a shared text.

Following these steps, a decision must be made by
the Parliament and the Council within six weeks after
the approval date of the common text.

18 EUR-Lex : https://eur-lex.europa.eu/legal-con-
tent/FR/TXT/HTML/?2uri=CELEX%3A12012M%2FTXT
14 EUR-Lex : https://eur-lex.europa.eu/EN/legal-
content/summary/legislative-procedures.html

15 EUR-Lex : https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX%3A12012E294


https://www.legifrance.gouv.fr/jorf/id/JORFARTI000032036290
https://www.legifrance.gouv.fr/jorf/id/JORFARTI000032036290
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A12012E288
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A12012E288
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX%3A12012M%2FTXT
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX%3A12012M%2FTXT
https://eur-lex.europa.eu/EN/legal-content/summary/legislative-procedures.html
https://eur-lex.europa.eu/EN/legal-content/summary/legislative-procedures.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A12012E294
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A12012E294
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The legislative act becomes law if, at third read-
ing, both institutions agree to the wording chosen by
the conciliation committee.

The process comes to an end and no legislation is
approved if a legislative proposal is rejected at any
point during the process or if Parliament and the Coun-
cil are unable to come to an agreement.

These delays are significant given that around 100
million people in Europe live in poverty.

In order to swiftly enact a European rule prohibit-
ing food waste throughout the continent, it is impera-
tive that the legislative process be shortened and made
more adaptable.

Therefore, it would not be unreasonable to request
that these procedure durations be shortened in emer-
gency situations, such when food aid is needed for char-
ity. French legislative procedure expedited.

Article 45, paragraph 2, of the Constitution states
that the expedited procedure in France is characterized
by a measure being subjected to just one reading by
each body of Parliament (National Assembly and Sen-
ate) before to adoption.

As a result, this limits the parliamentary shuttle to
only one text communication.®

As a result of public pressure, and especially after
over 1.6 million Europeans signed a petition, the EU
has worked hard to establish a uniform framework for
dealing with FLW. Y7

Additionally, the Juncker Commission unveiled a
fresh plan for a circular economy in 2015.18

However, these measures are insufficiently suc-
cessful, and on a continent where serious poverty is a
problem now more than ever, passing the French law
against waste must be the top priority.

CONCLUSION

As we have analyzed, the social situation is alarm-
ing. And in the face of this, European citizens are le-
gally helpless.

The current social landscape presents a myriad of
challenges, from economic disparities to food insecu-
rity, environmental degradation, and access to basic ne-
cessities. Amidst these complexities, European citizens
are confronted with a sense of legal helplessness, where
existing frameworks may not adequately address their
needs or provide sufficient avenues for recourse.

One of the critical areas where this legal vulnera-
bility is pronounced is in addressing issues such as food
waste and hunger. Despite growing awareness and ini-
tiatives aimed at combating these challenges, the legal
tools available to European citizens often fall short.
There is a gap between the scale and urgency of social
issues and the legal mechanisms designed to address
them, leaving individuals and communities feeling
marginalized and without effective means of redress.

16 Article 45 paragraph 2 of the French Constitution of 4t
October 1958 (Legifrance) :
https://www.legifrance.gouv.fr/loda/arti-
cle_Ic/LEGIARTI000019241040

17 « Stop Food Waste in Europe » (Change.org) :
https://www.change.org/p/mettons-fin-au-gaspillagealimen-
taire-en-europe-stopfoodwaste?source_location=search

Furthermore, the complexity of the European legal
system, with its multiple layers of governance and de-
cision-making processes, can hinder timely and deci-
sive action. The intricate relationship between national
and EU-level regulations, coupled with bureaucratic
hurdles, can impede efforts to enact meaningful
change.

To empower European citizens and address these
pressing social concerns, there is a need for a compre-
hensive review and reform of existing legal frame-
works. This involves not only strengthening laws and
regulations but also streamlining processes to ensure
greater accessibility, transparency, and accountability.

Moreover, fostering a culture of active citizenship
and engagement is essential in shaping policies that are
responsive to the needs of the people. By promoting di-
alogue, participation, and collaboration between poli-
cymakers, civil society organizations, and affected
communities, we can co-create solutions that are both
effective and equitable.

Indeed, the legal tools made available to Europe-
ans to combat food waste and contribute to reducing
hunger are not suitable.

Building upon the analysis conducted earlier, it
becomes evident that streamlining the voting and deci-
sion-making processes within the various legislative
bodies of the European Union is imperative. Addition-
ally, enhancing the fluidity of the relationship among
key institutions such as the European Parliament, the
European Commission, and the Council of Heads of
State of the European Union is crucial.

The complexity and inefficiency of current deci-
sion-making processes often hinder timely and effec-
tive action on pressing issues, including those related to
social welfare, environmental protection, and economic
stability. Lengthy deliberations and bureaucratic hur-
dles can delay the adoption of much-needed policies
and reforms, exacerbating the challenges faced by Eu-
ropean citizens.

By compressing the voting and decision-making
processes, we can expedite the formulation and imple-
mentation of policies aimed at addressing societal
needs and promoting the common good. This may in-
volve streamlining procedures, reducing bureaucratic
red tape, and promoting greater cooperation and con-
sensus-building among EU institutions.

Furthermore, enhancing the fluidity of relation-
ships among key EU bodies can facilitate more cohe-
sive and coordinated efforts in addressing shared objec-
tives and challenges. Closer collaboration between the
European Parliament, the European Commission, and
the Council of Heads of State can foster greater align-
ment of priorities, enhance communication, and enable
more effective decision-making processes.

18 Closing the loop: Commission adopts ambitious new Cir-
cular Economy Package to boost competitiveness, create
jobs and generate sustainable growth (European Commis-
sion) : https://ec.europa.eu/commission/presscorner/de-
tail/en/IP_15_6203


https://www.legifrance.gouv.fr/loda/article_lc/LEGIARTI000019241040
https://www.legifrance.gouv.fr/loda/article_lc/LEGIARTI000019241040
https://www.change.org/p/mettons-fin-au-gaspillagealimentaire-en-europe-stopfoodwaste?source_location=search
https://www.change.org/p/mettons-fin-au-gaspillagealimentaire-en-europe-stopfoodwaste?source_location=search
https://ec.europa.eu/commission/presscorner/detail/en/IP_15_6203
https://ec.europa.eu/commission/presscorner/detail/en/IP_15_6203
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Ultimately, by reforming the structures and pro-
cesses governing EU governance, we can create a more
agile, responsive, and accountable system that better
serves the interests and needs of European citizens.
This requires a concerted effort from all stakeholders,
including policymakers, legislators, civil society organ-
izations, and the public, to drive meaningful change and
build a stronger, more cohesive European Union.

BIBLIOGRAPHY

+ Books

e «Food waste : why we had to make supermar-
kets give it away » (Arash Derambarsh — Resource) :
https://resource.co/article/food-waste-why-we-had-
make-supermarkets-give-it-away-10853

e « For a European law against food waste »
(The president of the Hauts-de-France region, Xavier
Bertrand, Arash Derambarsh, deputy mayor in Courbe-
voie and Marc Simoncini, entrepreneur, are calling for
a European law against food waste - JDD)
https://www.lejdd.fr/Politique/xavier-bertrand-veut-
une-loi-europeenne-contre-le-gaspillage-alimentaire-
3772679

e « French councillor calls on Europe to adopt
'food waste' supermarket law » (Arash Derambarsh —
Guardian) https://www.theguard-
ian.com/world/2015/jul/09/french-food-waste-council-
lor-calls-on-ec-supermarkets-law

e « Let’s put an end to food waste in Europe »
(Arash Derambarsh - Le Monde)
https://www.lemonde.fr/idees/article/2015/07/21/met-
tons-fin-au-gaspillage-alimentaire-en-eu-
rope_4692338_3232.html

e « Why we had to bring mass distribution to
bear on food waste » (Arash Derambarsh — Huffington
Post) https://www.huffingtonpost.fr/actualites/arti-
cle/pourquoi-nous-devions-faire-plier-la-grande-distri-
bution-sur-le-gaspillage-alimentaire_71285.html

e AsaStenmarck (IVL), Carl Jensen (IVL), Tom
Quested (WRAP), Graham Moates (IFR) : « Estimates
of European food waste levels » FUSIONS (2016)

¢ BAKKERE. DE, DAGEVOS H., 2012, « Re-
ducing Meat Consumption in Today’s Consumer Soci-
ety: Questioning the Citizen-Consumer Gap », Journal
of Agricultural and Environmental Ethics, 25, 6, p.
877-894.

e Balanza, R, Garcia-Lorda, P. Perez-Rodrigo,
C., Aranceta, J., Bullo Bonet, M., Salas-Salvado, J.
(2007) Trends in food availability determined by the
Food and Agriculture Organization’s food balance
sheets in Mediterranean Europe in comparison with
other European areas. Public Health Nutrition: 10(2),
168-176.

e BARNARD A.V., 2016, Freegans: Diving
into the Wealth of Food Waste in America, Minneap-
olis, Univ Of Minnesota Press, 280 p.

e BLAIR D., SOBAL 1J., 2006, “Luxus Con-
sumption: Wasting Food Resources Through Overeat-
ing”, Agriculture and Human Values, 23, 1, p. 63-74.

e BRADSHAW C., 2013, “The environmental
business case and unenlightened shareholder value”,
Legal Studies, 33, 1, p. 141-161.

e COHEN L., 2003, A Consumers’ Republic:

The Politics of Mass Consumption in Postwar.
America, New York, Vintage, 576 p.

e DESOUCEY M., 2010, « Gastronationalism:
Food Traditions and Authenticity Politics in the Euro-
pean Union », American Sociological Review, 75, 3, p.
432 455.

e ERIKSSON M., STRID I., HANSSON P.-A,,
2015, « Carbon footprint of food waste management
options in the waste hierarchy — a Swedish case study
», Journal of Cleaner Production, 93, p. 115-125.

e EVANS D., 2014, Food Waste: Home Con-
sumption, Material Culture and Everyday Life, Lon-
dres, Bloomsbury Academic, 136 p.

e EVANS D., MCMEEKIN A,
SOUTHERTON D., 2012, « Sustainable Consumption,
Behaviour Change Policies and Theories of Practice »,
dans WARDE A., SOUTHERTON D. (dirs.), The Hab-
its of Consumption, Helsinki, Finland, Helsinki Colle-
gium for Advanced Studies, p. 123-129.

e EVANS, D.,, CAMPBELL, H., MURCOTT,
A. (dirs.), 2013, Waste Matters: New Perspectives on
Food and Society, le édition, Malden, MA, Wiley-
Blackwell, 250 p.

e Farmers : the reasons for despair. Bankrupt-
cies, lobbies, malnutrition, pollution - the consequences
of a system » (Arash Derambarsh, Eric de la Chesnais
- Plon) : https://www.lisez.com/livre-grand-format/ag-
riculteurs-les-raisons-dun-desespoir/9782259252522

e For a European law against food waste »
(Arash Derambarsh - Le Figaro)
https://www.lefigaro.fr/ivox/poli-
tique/2016/06/03/31001-20160603ARTFIG00377-
pour-une-loi-europeenne-contre-le-gaspillage-alimen-
taire.php

e For a rehabilitation of the French agri-food
system » (Arash Derambarsh — Huffington Post) :
https://www.huffingtonpost.fr/economie/article/pour-
une-remise-en-etat-du-systeme-agroalimentaire-fran-
cais_95926.html

e FRIEDMANN H., MCMICHAEL P., 1989, «
Agriculture and the State System: The Rise and Decline
of National Agricultures, 1870 to the Present », Socio-
logia Ruralis, 29, 2, p. 93-117.

e GENTIL E.C., GALLO D., CHRISTENSEN
T.H., 2011, « Environmental evaluation of municipal
waste prevention », Waste Management, 31, 12, p.
2371-2379.

e GENTILINI U., 2013, « Banking on Food:
The State of Food Banks in High-income Countries »,
IDS Working Papers, 415, 18 p.

e GEREFFI G., HUMPHREY J., STURGEON
T., 2005, « The governance of global value chains »,
Review of International Political Economy, 12, 1, p.
78-104.

e GEREFFI G., KORZENIEWICZ M., 1994,
Commodity Chains and Global Capitalism, Praeger
(Contributions in economics and economic history),
350 p.

e GILLE Z., 2012, « From Risk to Waste:
Global Food Waste Regimes », The Sociological Re-
view, 60, p. 27-46.

¢ GOODMAN D., DUPUIS E.M., GOODMAN


https://resource.co/article/food-waste-why-we-had-make-supermarkets-give-it-away-10853
https://resource.co/article/food-waste-why-we-had-make-supermarkets-give-it-away-10853
https://www.lejdd.fr/Politique/xavier-bertrand-veut-une-loi-europeenne-contre-le-gaspillage-alimentaire-3772679
https://www.lejdd.fr/Politique/xavier-bertrand-veut-une-loi-europeenne-contre-le-gaspillage-alimentaire-3772679
https://www.lejdd.fr/Politique/xavier-bertrand-veut-une-loi-europeenne-contre-le-gaspillage-alimentaire-3772679
https://www.lemonde.fr/idees/article/2015/07/21/mettons-fin-au-gaspillage-alimentaire-en-europe_4692338_3232.html
https://www.lemonde.fr/idees/article/2015/07/21/mettons-fin-au-gaspillage-alimentaire-en-europe_4692338_3232.html
https://www.lemonde.fr/idees/article/2015/07/21/mettons-fin-au-gaspillage-alimentaire-en-europe_4692338_3232.html
https://www.huffingtonpost.fr/actualites/article/pourquoi-nous-devions-faire-plier-la-grande-distribution-sur-le-gaspillage-alimentaire_71285.html
https://www.huffingtonpost.fr/actualites/article/pourquoi-nous-devions-faire-plier-la-grande-distribution-sur-le-gaspillage-alimentaire_71285.html
https://www.huffingtonpost.fr/actualites/article/pourquoi-nous-devions-faire-plier-la-grande-distribution-sur-le-gaspillage-alimentaire_71285.html
https://www.lefigaro.fr/vox/politique/2016/06/03/31001-20160603ARTFIG00377-pour-une-loi-europeenne-contre-le-gaspillage-alimentaire.php
https://www.lefigaro.fr/vox/politique/2016/06/03/31001-20160603ARTFIG00377-pour-une-loi-europeenne-contre-le-gaspillage-alimentaire.php
https://www.lefigaro.fr/vox/politique/2016/06/03/31001-20160603ARTFIG00377-pour-une-loi-europeenne-contre-le-gaspillage-alimentaire.php
https://www.lefigaro.fr/vox/politique/2016/06/03/31001-20160603ARTFIG00377-pour-une-loi-europeenne-contre-le-gaspillage-alimentaire.php
https://www.huffingtonpost.fr/economie/article/pour-une-remise-en-etat-du-systeme-agroalimentaire-francais_95926.html
https://www.huffingtonpost.fr/economie/article/pour-une-remise-en-etat-du-systeme-agroalimentaire-francais_95926.html
https://www.huffingtonpost.fr/economie/article/pour-une-remise-en-etat-du-systeme-agroalimentaire-francais_95926.html

42

Journal of science. Lyon Ne53/2024

M.K., 2013, Alternative Food Networks: Knowledge,
Practice, and Politics, 1lére édition, New York,
Routledge, 320 p.

e HALL K.D., GUO J., DORE M., CHOW
C.C,, 2009, « The Progressive Increase of Food Waste
in America and Its Environmental Impact », PLoS
ONE, 4, 11, p. €7940 (en ligne).

e Law No. 2016-138 of 11th February 2016 re-
lating to the fight against food waste in France

e Law of January 2, 2023 relating to the fight
against food waste in Spain

e Manifesto against Food Waste » (Arash De-
rambarsh - Fayard) : https://www.fayard.fr/livre/mani-
feste-contre-le-gaspillage-9782213693866/

e MICHELETTI M., 2003, Political Virtue and
Shopping: Individuals, Consumerism, and Collective
Action, Palgrave Macmillan, 262 p.

e MIDGLEY J.L., 2013, « The Logics of Sur-
plus Food Redistribution », Journal of Environmental
Planning and Management, 57, 12, p. 1872-1892.

e MOURAD M, 2016, « Recycling, recovering
and preventing “food waste”: competing solutions for
food systems sustainability in the United States and
France », Journal of Cleaner Production, 126, p.
461-477.

e NEFF R.A., SPIKER M.L.,, TRUANT P.L,,
2015, « Wasted Food: U.S. Consumers’ Reported
Awareness, Attitudes, and Behaviors », PLoS ONE, 10,
6, p. e0127881 (en ligne).

e PACKARD V., 1960, The Waste Makers,
New York, Pocket Books, 340 p.

e Proposed law aimed at combating food waste
in France (17th January 2023)

e QI D., ROE B.E., 2017, « Foodservice Com-
posting Crowds out Consumer Food Waste Reduction
Behavior in a Dining Experiment », American Journal
of Agricultural Economics, 99, 5, p. 1159-1171.

e REDLINGSHOFER B., COUDURIER B,
GEORGET M., 2017, « Quantifying food loss during
primary production and processing in France », Journal
of Cleaner Production, 164, p. 703-714.

e Report of the debates in the Senate concerning
the vote on the law against food waste (3rd February
2016)

e SMIL V., 2004, « Improving Efficiency and Re-
ducing Waste in Our Food System », Environmental
Sciences, 1, 1, p. 17-26.

o Supermarket food waste 'must be banned by EU
and US » (Arash Derambarsh - The Independent) :
https://www.independent.co.uk/news/world/eu-
rope/supermarket-food-waste-must-be-banned-by-eu-
and-us-demands-french-politician-arash-derambarsh-
a6884191.html

+ International legal acts

e “Investigation of consumer attitudes, practices
and food waste for three food items, to use as input in
new packaging designs that aim to reduce food waste”
(Helén  Williams, Fredrik  Wikstrom, Annika
Lindstrom, Kristina Wickholm, Ann Lorentzon, 2017)

o Fredrik Wikstrom, Helén Williams : “Packaging
design that reduces food waste and increases recycling”

(2023)

e GARCIA-GARCIA G., WOOLLEY E,
RAHIMIFARD 8., 2015, « A Framework for a More
Efficient Approach to Food Waste Management », In-
ternational Journal of Food

e Lisa Mattsson, Helén Williams : “Avoidance of
Supermarket Food Waste—Employees’ Perspective on
Causes and Measures to Reduce Fruit and Vegetables
Waste” (2022)

¢ Ng, M. etal. Global, regional, and national prev-
alence of overweight and obesity in children and adults
during 1980-2013: a systematic analysis for the Global
Burden of Disease Study 2013.The Lancet. May 29,
2014

+Online sources

e “Avoiding food becoming waste in households
- The role of packaging in consumers’ practices across
different food categories” (Helén Williams, Annika
Lindstrom, Jakob Trischler, Fredrik Wikstrom, Zane
Rowe, 2020) : https://kau.diva-portal.org/smash/rec-
ord.jsf?pid=diva2%3A1440471&dswid=-1009

¢ “Avoiding food becoming waste in households:
The role of packaging in consumers’ practices across
different food categories” (Helén Williams, Annika
Lindstrom, Jakob Trischler, Fredrik Wikstrom) :
https://kau.diva-portal.org/smash/rec-
ord.jsf?pid=diva2%3A1440471&dswid=-1009

e “COP26 as the convergence of the corporate
food-climate agendas” (Tomaso Ferrando) : https://re-
pository.uantwerpen.be/desktop/irua

¢ “Food Waste In America: One Big Issue, Many
Possible Solutions” (Refed) : https://refed.org/arti-
cles/guest-blog-food-waste-in-america-one-big-issue-
many-possible-solu-
tions/#:~:text=35%25%200f%20all%20food%20goes,
the%20food%20and%20beverage%20industry.

e “Food Waste In America: One Big Issue, Many
Possible Solutions” (Branch Food)
https://www.branchfood.com/blog/food-waste-in-
america-refed

o ADEME (2014). Source
http://ecocitoyens.ademe.fr/mes-dechets/stop-au-
gaspillage-alimentaire/a-savoir

o ALBAL. Source
bal.fr/save_food_abal fr,2910.html

e Buurman, R., Velghe, J. Les supermarchés et le
gaspillage alimentaire. CRIOC. Edition 2013. Source :
WWW.0iVO-crioc.org

e Buzby, Jean C., Hodan Farah Wells, Bruce Ax-
tman, and Jana Mickey. Supermarket Loss Estimates
for Fresh Fruit, Vegetables, Meat, Poultry, and Seafood
and Their Use in the ERS Loss-Adjusted Food Availa-
bility Data. EIB-44, U.S. Dept. of Agriculture, Econ.
Res. Serv. March 2009. Source
http://www.ers.usda.gov/publications/eib-economic-in-
formation-bulletin/eib44.aspx#.U6QmY_|_v1Q

e Combris, P. 2006. Le poids des contraintes éco-
nomiques dans les choix alimentaires. Cahiers de nutri-
tion et de diététique. 41 (5) : 279-284 in : Esnouf, C.
Russel, M. Bricas, N. (Coord), 2011. duALine - dura-
bilit¢ de 1’alimentation face a de nouveaux enjeux.
Questions a la recherche, Rapports Inra-Cirad (France),

http://www.al-


https://www.fayard.fr/livre/manifeste-contre-le-gaspillage-9782213693866/
https://www.fayard.fr/livre/manifeste-contre-le-gaspillage-9782213693866/
https://www.independent.co.uk/news/world/europe/supermarket-food-waste-must-be-banned-by-eu-and-us-demands-french-politician-arash-derambarsh-a6884191.html
https://www.independent.co.uk/news/world/europe/supermarket-food-waste-must-be-banned-by-eu-and-us-demands-french-politician-arash-derambarsh-a6884191.html
https://www.independent.co.uk/news/world/europe/supermarket-food-waste-must-be-banned-by-eu-and-us-demands-french-politician-arash-derambarsh-a6884191.html
https://www.independent.co.uk/news/world/europe/supermarket-food-waste-must-be-banned-by-eu-and-us-demands-french-politician-arash-derambarsh-a6884191.html
https://kau.diva-portal.org/smash/record.jsf?pid=diva2%3A1440471&dswid=-1009
https://kau.diva-portal.org/smash/record.jsf?pid=diva2%3A1440471&dswid=-1009
https://kau.diva-portal.org/smash/record.jsf?pid=diva2%3A1440471&dswid=-1009
https://kau.diva-portal.org/smash/record.jsf?pid=diva2%3A1440471&dswid=-1009
https://repository.uantwerpen.be/desktop/irua
https://repository.uantwerpen.be/desktop/irua
https://refed.org/articles/guest-blog-food-waste-in-america-one-big-issue-many-possible-solutions/#:~:text=35%25%20of%20all%20food%20goes,the%20food%20and%20beverage%20industry
https://refed.org/articles/guest-blog-food-waste-in-america-one-big-issue-many-possible-solutions/#:~:text=35%25%20of%20all%20food%20goes,the%20food%20and%20beverage%20industry
https://refed.org/articles/guest-blog-food-waste-in-america-one-big-issue-many-possible-solutions/#:~:text=35%25%20of%20all%20food%20goes,the%20food%20and%20beverage%20industry
https://refed.org/articles/guest-blog-food-waste-in-america-one-big-issue-many-possible-solutions/#:~:text=35%25%20of%20all%20food%20goes,the%20food%20and%20beverage%20industry
https://refed.org/articles/guest-blog-food-waste-in-america-one-big-issue-many-possible-solutions/#:~:text=35%25%20of%20all%20food%20goes,the%20food%20and%20beverage%20industry
https://www.branchfood.com/blog/food-waste-in-america-refed
https://www.branchfood.com/blog/food-waste-in-america-refed
http://ecocitoyens.ademe.fr/mes-dechets/stop-au-gaspillage-alimentaire/a-savoir
http://ecocitoyens.ademe.fr/mes-dechets/stop-au-gaspillage-alimentaire/a-savoir
http://www.albal.fr/save_food_abal_fr%2C2910.html
http://www.albal.fr/save_food_abal_fr%2C2910.html
http://www.oivo-crioc.org/
http://www.ers.usda.gov/publications/eib-economic-information-bulletin/eib44.aspx#.U6QmY_l_v1Q
http://www.ers.usda.gov/publications/eib-economic-information-bulletin/eib44.aspx#.U6QmY_l_v1Q

Journal of science. Lyon Ne53/2024

43

236 p. Source : http://lwww.cirad.fr/publications-res-
sources/edition/etudes-et-documents/dualine

o de Sadeleer, Nicolas ; Poncelet, Charles. Con-
testation des actes des institutions de I'Union euro-
péenne a I'épreuve de la Convention d'Ahrus. In: Revue
Trimestrielle de Droit Européen, no.1, p. 7-34 (janvier-
mars 2013). http://hdl.handle.net/2078.3/143196

o de Sadeleer, Nicolas. Climate Change Litigation
in the EU. In: ANU Center for European Studies Brief-
ing paper, (2021). http://hdl.handle.net/2078.3/253340

e de Sadeleer, Nicolas. Droits fondamentaux et
protection de I'environnement dans I'ordre juridique de
I'UE et dans a CEDH. In: Revue européenne du droit de
la  consommation, no.l, p. 25-51 (2011).
http://hdl.handle.net/2078.3/143065

o de Sadeleer, Nicolas. Enforcing EUCHR Princi-
ples and Fundamental Rights in Environmental Cases.
In: Nordic Journal of International Law, no.81, p. 39-
74 (2012). http://hdl.handle.net/2078.3/143136

o de Sadeleer, Nicolas. Les droits fondamentaux
menacés par le changement climatique selon la Cour
constitutionnelle allemande. In: Justice en ligne,
(2021). http://hdl.handle.net/2078.3/253366

o de Sadeleer, Nicolas. Les enjeux de I’harmoni-
sation des régles de protection de ’environnement. In:
Revue du Droit de 1'Union Européenne, Vol. 2021,
no.3, . 149-163 (2021).
http://hdl.handle.net/2078.3/253355

o de Sadeleer, Nicolas. Les pouvoirs publics
belges responsables pour une politique climatique défi-
ciente. In: Justice en ligne, (2021).
http://hdl.handle.net/2078.3/253361

e Decree relating to the Walloon Agricultural
Code (27 March 2014)

e Esnouf, C., Jean, S., Redlingshofer, B. Les nou-
veaux enjeux liés a la durabilité des systémes alimen-
taires. Innovations Agronomiques. 24 (2012), 121-132.
Source http://wwweé.inra.fr/ciag/Revue/\VVolume-24-
Novembre-2012

e EUFIC. Food Today. How to minimise food
waste. 05/2012.

e Eurostat 2010 in : Pertes et gaspillages alimen-
taires : causes, impacts et propositions. Barilla Center
for Food & Nutrition (BCFN). 2012. Source
http://www.barillacfn.com/wp-content/up-
loads/2012/11/WEB_FRA.pdf

e FAO 2011. Food Loss Reduction Strategy.
Source : http://www.fao.org/filead-
min/user_upload/ags/publications/bro-
chure_phl_low.pdf

e FAO 2011. Gustavsson, J., Cederberg., C.
Sonesson, u. 2011. Source
http://www.fao.org/docrep/014/mb060e/mb060e00. pdf

e FAO 2011. Produire plus avec moins. Guide
a lintention des décideurs sur l’intensification du-
rable de I’agriculture paysanne. Rome. 2011. Source :
http://www.fao.org/docrep/014/i2215f/i2215f.pdf

e FAO 2013. Food wastage footprint. Impacts on
natural resources. Summary report. 2013. Source :
http://www.fao.org/docrep/018/i3347e/i3347¢e.pdf

e FAO 2014. Save food: global initiative on food
loss and  waste  production. Source

http://www.fao.org/save-food/principaux-resultats/fr/
Angl. http://www.fao.org/save-food/key-findings/en/

e FINE F., LUCAS J.-L., CHARDIGNY J.-M,,
REDLINGSHOFER B., RENARD M., 2015a, « Food
losses and waste in the French oilcrops sector », OCL,
22, 3, p. A302 (en ligne)

e Fondation Louis Bonduelle. Les 7¢mes Ren-
contres de la Comportements alimentaires et gaspil-
lage : pertes alimentaires, déni et contradictions. 20 mai
2014.  Source http://www.fondation-louisbon-
duelle.org/france/fr/tout-sur-la-fondation/les-ren-
contres-de-la- fondation-louis-bonduelle.html

e Food in the lives of Paris and Chicago residents”
(Thesis Coline Ferrant — 17" december 2020) :
https://www.theses.fr/20201EPP0006

e Food supply procurement : the influence of pol-
itics on food supply chains and the governance of local
public food services” (Thesis Yoan Robin — 22" de-
cember 2017) : https://www.theses.fr/2017PA01E055

e Foresight. The Future of Food and Farming:
Challenges and choices for global sustainability (2011).
Final Project Report. The Government Office for SCI-
ence, London. Source
https://www.gov. uk/government/uploads/system/upIoa
ds/attachment_data/file/288329/11-546-future-of-food-
and-farming-report.pdf

e France Nature Environnement. Du gaspillage
alimentaire a tous les étages. Dossier thernathue
Décembre 2013. Source
http://www.fne.asso.fr/fr/nos- dosswrs/dechets/gaspﬂ-
lage-alimentaire/agir.html

e Gooch, M., Marenick, N., Laplain, D. Dent, B.
Cut Waste, GROW PROFIT. Reducing food waste by
addressing the disconnect between the attitude and be-
haviour of producers and managers of businesses situ-
ated along the value chain. Value Chain Management
International. May 30, 2013.

e Guardian : https://www.theguard-
ian.com/world/2015/may/25/french-supermarkets- do-
nate-food-waste-global-law-campaign

e Gunders,D. Wasted: How America Is Losing
Up to 40 Percent of Its Food from Farm to Fork to
Landfill. Natural Resources Defense Council. August
2012. 1P:12-06-B2012. Source
http://www.nrdc.org/food/files/wasted-food-ip.pdf

e History Food Banks. Source
http://www.banquealimentaire.org/

e Hunger. (s. d.). Food And Agriculture Organi-
zation Of The United Nations.
https://www.fao.org/hunger/en/

¢ Independent https://www.independ-
ent.co.uk/life-style/food-and-drink/news/man-behind-
campaign-for-french-supermarkets-to-donate-waste-
food-wants-to-take-law-global- 10276028.html

e La lutte contre le gaspillage alimentaire en
France et aux Etats-Unis : mise en cause, mise en poli-
tique et mise en marché des excédents alimentaires”
(Thesis Marie Mourad — 2" october 2018)
https://www.theses.fr/20181EPP0014

e Laisney, C., Soyeux, A., Redlingshofer, B. (Juil-
let 2013) Source : http://agricul-
ture.gouv.fr/IMG/pdf/CEP_Document_de_travail_no7


http://www.cirad.fr/publications-ressources/edition/etudes-et-documents/dualine
http://www.cirad.fr/publications-ressources/edition/etudes-et-documents/dualine
http://hdl.handle.net/2078.3/143196
http://hdl.handle.net/2078.3/253340
http://hdl.handle.net/2078.3/143065
http://hdl.handle.net/2078.3/143136
http://hdl.handle.net/2078.3/253366
http://hdl.handle.net/2078.3/253355
http://hdl.handle.net/2078.3/253361
http://www6.inra.fr/ciag/Revue/Volume-24-Novembre-2012
http://www6.inra.fr/ciag/Revue/Volume-24-Novembre-2012
http://www.barillacfn.com/wp-content/uploads/2012/11/WEB_FRA.pdf
http://www.barillacfn.com/wp-content/uploads/2012/11/WEB_FRA.pdf
http://www.fao.org/fileadmin/user_upload/ags/publications/brochure_phl_low.pdf
http://www.fao.org/fileadmin/user_upload/ags/publications/brochure_phl_low.pdf
http://www.fao.org/fileadmin/user_upload/ags/publications/brochure_phl_low.pdf
http://www.fao.org/docrep/014/mb060e/mb060e00.pdf
http://www.fao.org/docrep/014/i2215f/i2215f.pdf
http://www.fao.org/docrep/018/i3347e/i3347e.pdf
http://www.fao.org/save-food/principaux-resultats/fr/
http://www.fao.org/save-food/key-findings/en/
http://www.fondation-louisbonduelle.org/france/fr/tout-sur-la-fondation/les-rencontres-de-la-
http://www.fondation-louisbonduelle.org/france/fr/tout-sur-la-fondation/les-rencontres-de-la-
http://www.fondation-louisbonduelle.org/france/fr/tout-sur-la-fondation/les-rencontres-de-la-
https://www.theses.fr/2020IEPP0006
https://www.theses.fr/2017PA01E055
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/288329/11-546-
http://www.gov.uk/government/uploads/system/uploads/attachment_data/file/288329/11-546-
http://www.fne.asso.fr/fr/nos-dossiers/dechets/gaspillage-alimentaire/agir.html
http://www.fne.asso.fr/fr/nos-dossiers/dechets/gaspillage-alimentaire/agir.html
http://www.nrdc.org/food/files/wasted-food-ip.pdf
http://www.banquealimentaire.org/
https://www.fao.org/hunger/en/
https://www.independent.co.uk/life-style/food-and-drink/news/man-behind-%20campaign-for-french-supermarkets-to-donate-waste-food-wants-to-take-law-global-%2010276028.html
https://www.independent.co.uk/life-style/food-and-drink/news/man-behind-%20campaign-for-french-supermarkets-to-donate-waste-food-wants-to-take-law-global-%2010276028.html
https://www.independent.co.uk/life-style/food-and-drink/news/man-behind-%20campaign-for-french-supermarkets-to-donate-waste-food-wants-to-take-law-global-%2010276028.html
https://www.independent.co.uk/life-style/food-and-drink/news/man-behind-%20campaign-for-french-supermarkets-to-donate-waste-food-wants-to-take-law-global-%2010276028.html
https://www.theses.fr/2018IEPP0014
http://agriculture.gouv.fr/IMG/pdf/CEP_Document_de_travail_no7_Gaspillages_alimentaires_cle0a419d.pdf
http://agriculture.gouv.fr/IMG/pdf/CEP_Document_de_travail_no7_Gaspillages_alimentaires_cle0a419d.pdf

44

Journal of science. Lyon Ne53/2024

_Gaspillages_alimentaires_cle0a419d.pdf

o L'autorégulation en tant que stratégie hors mar-
ché. Une étude exploratoire sur les mécanismes trans-
formant 1'environnement hors marché des entreprises”
(Thesis Agnieszka Majewska — 14" february 2023) :
https://www.theses.fr/2023UPSLD012

e Lundgvist, J., C. de Fraiture and D. Molden.
Saving Water: From Field to Fork — Curbing Losses
and Wastage in the Food Chain. SIWI Policy Brief.
Stockholm International Water Institute (SIWI), 2008.
Source : http://www.siwi.org/documents/Resources/Pol-
icy Briefs/PB_From_Filed to Fork 2008.pdf

o Luxemburger Wort : https://www.wort.lu/de/in-
ternational/gaspillage-alimentaire-appel-a-  juncker-
57504feeac730ff4e7f615c3

e McWhirter JP, Pennington CR. Incidence and
recognition of malnutrition in hospital. BMJ. 1994
308(6934): 945-948.Source
http://www.ncbi.nlm.nih.gov/pmc/ar-
ticles/PMC2539799/pdf/bmj00435-0025.pdf

e Ministére de I’Ecologie, du Développement
durable, des Transports et du Logement (2011). Rap-
port intermédiaire de I’étude relative au gaspillage ali-
mentaire. Juillet 2011. Source : http://www.developpe-
ment-du-
rable.gouv.fr/IMG/Rapport%20interm%C3%A9diaire_
VF-1.pdf

o Misonne, Delphine. Droit du climat et de I'envi-
ronnement - Chronique 2022. In: Journal de droit euro-
péen, Vol. 290, no.290, p. 310-318 (2022).
http://hdl.handle.net/2078.3/265290

e Misonne, Delphine. L’actualité des communs a
la croisée des enjeux de 1’environnement et de la cul-
ture. In: Revue interdisciplinaire d'études juridiques,
Vol. 81, no. 81, p. 59-82. http://hdl.han-
dle.net/2078.3/207747

¢ Misonne, Delphine. L'ambition de I'Accord de
Paris sur le changement climatique. Ou comment, par
convention, réguler la température de 1'atmosphere ter-
restre ?. In: Aménagement - environnement : urbanisme
et droit foncier, Vol. Double numéro spécial "Climat",
no. 4, p. 8-26 (2018).
http://hdl.handle.net/2078.3/190896

e Misonne, Delphine. Lire le rapport du GIEC a la
lumiére de l'affaire Urgenda (et vice-versa). In: Plate-
forme wallonne pour le GIEC - Lettre d'information,
Vol. 11, no.Octobre 2018, p. 11 (2018).
http://hdl.handle.net/2078.3/207759

o Nanocarbon from food waste : dispersions and
applications” (Thesis Aikaterini Kampioti — 9™ decem-
ber 2016) : https://www.theses.fr/2016BORD0364

e O’Brien, D., Aldeen, H.T. Hunger in America
2006. America’s second harvest - the nation’s food
bank network fourth national hunger study. Source:
www.hungerinamerica.org

o Oxfam 2013. Cooper, N., Dumpleton, S. Walk-
ing the breadline. Oxfam, Church Action on Poverty.
2013. Source : http://historyof-
socialwork.org/1967 food_banks/2013%200XFAM
%20Walking%20the%20Breadline.pdf

e Pacte national de lutte contre le gaspillage ali-
mentaire. Ministére de 1’ Agriculture, de I’ Agroalimen-
taire et de la forét. 2013. Dossier de presse. 14 juin

2013. Source : http://alimenta-
tion.gouv.fr/IMG/pdf/250913-Pacte-
gapillageAlim_cle4da639.pdf

e Poverty USA. 2014. Source
ertyusa.org

e Preparatory study on food waste across EU 27.
Bio Intelligence Service. European Commission (DG
ENV). October 2010.

e Réduction du gaspillage alimentaire - Etat des
lieux et pistes d'action. Rapport final. Ministére de
1’Ecologie, du Développement durable, et de I’Energie.
Novembre 2012. Source : http://www.developpement-
du-
rable.gouv.fr/IMG/pdf/Rapport_final_gaspillage_alime
ntaire_nov2012.pdf

e Résolution du Parlement européen du 19 janvier
2012 sur le théme « Eviter le gaspillage des denrées ali-
mentaires : stratégies pour une chaine alimentaire plus
efficace dans 1'Union européenne». Parlement
européen. Source : Europa (2011/2175(INI)).

o Restaurants du cceur. Source : http://www.res-
tosducoeur.org/

e Sambon, Jacques. Les voies de recours en ma-
tiére d’acces a I’information environnementale : diver-
sité et complexité des régimes applicables. In: Aména-
gement - environnement, Vol. 2021, no.2, p. 73 (2021).
http://hdl.handle.net/2078.3/267609

e SMED (2011) in Food waste volumes in Swe-
den. 2012. Swedish Environment Protection Agency.
Source : http://www.naturvardsverket.se/Docu-
ments/publikationer6400/978-91-620-8695-
4.pdf?pid=11892

e Source http://ec.europa.eu/environ-
ment/eussd/pdf/bio_foodwaste_report.pdf

e Source http://www.eufic.org/article/en/ar-
tid/How-to-minimise-food-waste/

e Source : www.cutwastegrowprofit.com

e Soyeux, A. La lutte contre le gaspillage, une so-
lution d’avenir ? Ministére de 1’Agriculture et de la
Péche. Service de la statistique et de la prospective.
Prospective et Evaluatlon Analyse N° 5. Mars 2009.
Source http://agricul-
ture.gouv.fr/IMG/pdf/_ Analyse 5 La lutte_contre le_
gaspillage.pdf

e Siiddeutsche Zeitung

https://www.sueddeutsche.de/wirtschaft/le-
bensmittel-verschwendungcontainern-1.4331886

e The "greening" of empire : the European Green
Deal as the EU first agenda - Political geography -
ISSN 0962-6298-105 (2023) p. 1-10 (Diana Vela Al-
meida, Vijay Krishnan Kolinjivadi, Tomaso Ferrando,
Brototi Roy, Héctor Herrera, Marcela Vecchione Gon-
calves, Gert Van Hecken) : https://repository.uant-
werpen.be/desktop/irua

e TNS SOFRES. Les Frangais et le gaspillage ali-
mentaire.  2012.  Source http://www.tns-
sofres.com/etudes-et-points-de-vue/les-francais-et-le-
gaspillage-alimentaire

e Tomaso Ferrando and Julie Mansuy : « The Eu-
ropean Action against Food Loss and Waste : Co-Reg-
ulation and Collisions on the Way to the Sustainable

WWW.POV-


http://agriculture.gouv.fr/IMG/pdf/CEP_Document_de_travail_no7_Gaspillages_alimentaires_cle0a419d.pdf
https://www.theses.fr/2023UPSLD012
http://www.siwi.org/documents/Resources/Policy_Briefs/PB_From_Filed_to_Fork_2008.pdf
http://www.siwi.org/documents/Resources/Policy_Briefs/PB_From_Filed_to_Fork_2008.pdf
https://www.wort.lu/de/international/gaspillage-alimentaire-appel-a-%20juncker-57504feeac730ff4e7f615c3
https://www.wort.lu/de/international/gaspillage-alimentaire-appel-a-%20juncker-57504feeac730ff4e7f615c3
https://www.wort.lu/de/international/gaspillage-alimentaire-appel-a-%20juncker-57504feeac730ff4e7f615c3
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2539799/pdf/bmj00435-0025.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2539799/pdf/bmj00435-0025.pdf
http://www.developpement-durable.gouv.fr/IMG/Rapport%20interm%C3%A9diaire_VF-1.pdf
http://www.developpement-durable.gouv.fr/IMG/Rapport%20interm%C3%A9diaire_VF-1.pdf
http://www.developpement-durable.gouv.fr/IMG/Rapport%20interm%C3%A9diaire_VF-1.pdf
http://www.developpement-durable.gouv.fr/IMG/Rapport%20interm%C3%A9diaire_VF-1.pdf
http://hdl.handle.net/2078.3/265290
http://hdl.handle.net/2078.3/207747
http://hdl.handle.net/2078.3/207747
http://hdl.handle.net/2078.3/190896
http://hdl.handle.net/2078.3/207759
https://www.theses.fr/2016BORD0364
http://www.hungerinamerica.org/
http://historyofsocialwork.org/1967_food_banks/2013%20OXFAM%20Walking%20the%20Breadline.pdf
http://historyofsocialwork.org/1967_food_banks/2013%20OXFAM%20Walking%20the%20Breadline.pdf
http://historyofsocialwork.org/1967_food_banks/2013%20OXFAM%20Walking%20the%20Breadline.pdf
http://alimentation.gouv.fr/IMG/pdf/250913-Pacte-gapillageAlim_cle4da639.pdf
http://alimentation.gouv.fr/IMG/pdf/250913-Pacte-gapillageAlim_cle4da639.pdf
http://alimentation.gouv.fr/IMG/pdf/250913-Pacte-gapillageAlim_cle4da639.pdf
http://www.povertyusa.org/
http://www.povertyusa.org/
http://www.developpement-durable.gouv.fr/IMG/pdf/Rapport_final_gaspillage_alimentaire_nov2012.pdf
http://www.developpement-durable.gouv.fr/IMG/pdf/Rapport_final_gaspillage_alimentaire_nov2012.pdf
http://www.developpement-durable.gouv.fr/IMG/pdf/Rapport_final_gaspillage_alimentaire_nov2012.pdf
http://www.developpement-durable.gouv.fr/IMG/pdf/Rapport_final_gaspillage_alimentaire_nov2012.pdf
http://www.restosducoeur.org/
http://www.restosducoeur.org/
http://hdl.handle.net/2078.3/267609
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-8695-4.pdf?pid=11892
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-8695-4.pdf?pid=11892
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-8695-4.pdf?pid=11892
http://ec.europa.eu/environment/eussd/pdf/bio_foodwaste_report.pdf
http://ec.europa.eu/environment/eussd/pdf/bio_foodwaste_report.pdf
http://www.eufic.org/article/en/artid/How-to-minimise-food-waste/
http://www.eufic.org/article/en/artid/How-to-minimise-food-waste/
http://www.cutwastegrowprofit.com/
http://agriculture.gouv.fr/IMG/pdf/_Analyse_5_La_lutte_contre_le_gaspillage.pdf
http://agriculture.gouv.fr/IMG/pdf/_Analyse_5_La_lutte_contre_le_gaspillage.pdf
http://agriculture.gouv.fr/IMG/pdf/_Analyse_5_La_lutte_contre_le_gaspillage.pdf
https://www.sueddeutsche.de/wirtschaft/lebensmittel-verschwendungcontainern-1.4331886
https://www.sueddeutsche.de/wirtschaft/lebensmittel-verschwendungcontainern-1.4331886
https://repository.uantwerpen.be/desktop/irua
https://repository.uantwerpen.be/desktop/irua
http://www.tns-sofres.com/etudes-et-points-de-vue/les-francais-et-le-gaspillage-alimentaire
http://www.tns-sofres.com/etudes-et-points-de-vue/les-francais-et-le-gaspillage-alimentaire
http://www.tns-sofres.com/etudes-et-points-de-vue/les-francais-et-le-gaspillage-alimentaire

Journal of science. Lyon Ne53/2024

45

Development Goals » (University of Warwick - No-
vember 2018) : https://wrap.warwick.ac.uk/109189/

e The world counts. (s. d.).
https://www.theworldcounts.com/challenges/people-
and-poverty/hunger-and-obesity/food-waste-statistics

o University of Stuttgart. Too good for the bin
2012. Source :
https://www.zugutfuerdietonne.de/uploads/media/TooG
oodForTheBin.pdf

e USDA 2014. Source:
http://www.usda.gov/oce/foodwaste/

¢ Venkat, K. The Climate Change and Economic
Impacts of Food Waste in the United States. Int. J.
Food System Dynamics 2 (4), 2011, 431-446. Source :

http://www.cleanmetrics.com/pages/ClimateChangelm-
pactofUSFoodWaste.pdf

e WRAP 2012. Household Food and Drink Waste
in the United Kingdom. Final report. 2012. Source :
www.wrap.org.uk

+Other sources

e “D(i)ritto al cibo” (Andrea Segré - 2022) ;

e “Lo spreco alimentare in Italia e nel mondo”
(Andrea Segré, E. Risso - 2023).

o L'insosténibile pesatezza dello spreco alimen-
tairere : dallo spreco zero alla dieta mediterranea (An-
drea Segré - 2022) ;


https://wrap.warwick.ac.uk/109189/
https://www.theworldcounts.com/challenges/people-and-poverty/hunger-and-obesity/food-waste-statistics
https://www.theworldcounts.com/challenges/people-and-poverty/hunger-and-obesity/food-waste-statistics
http://www.zugutfuerdietonne.de/uploads/media/TooGoodForTheBin.pdf
http://www.zugutfuerdietonne.de/uploads/media/TooGoodForTheBin.pdf
http://www.usda.gov/oce/foodwaste/
http://www.cleanmetrics.com/pages/ClimateChangeImpactofUSFoodWaste.pdf
http://www.cleanmetrics.com/pages/ClimateChangeImpactofUSFoodWaste.pdf
http://www.wrap.org.uk/

46 Journal of science. Lyon Ne53/2024

TECHNICAL SCIENCES

FEASIBILITY STUDY OF BIOFUELS PRODUCTION IN UKRAINE

Zheliezna T.,

Drahniev S.

Institute of Engineering Thermophysics of the National Academy of Sciences
Ukraine

03057, Marii Kapnist Street, 2a, Kyiv
https://doi.org/10.5281/zen0do.11114266

Abstract

The purpose of the article is to consider results of a feasibility study of biofuels production in Ukraine and to
determine the most promising types of motor biofuels for the country. The performed techno-economic assessment
covers bioethanol and biodiesel from different types of feedstocks as well as hydrotreated vegetable oil. The study
includes analysis of the potential of biomass available for the production of biofuels and energy in Ukraine. Factors
for a possible growth of the potential in a long-term period are considered. The demand for motor biofuels in the
country and their export potential are analysed. To determine feasible types of projects, techno-economic assess-
ment of biofuels production in Ukraine’s conditions has been performed. The obtained results show that under the
current circumstances, some projects are much more feasible than the others, the simple payback period of the
projects being 3-4 to 6-9 years. Based on analysis of relevant international studies, available biomass potential in
Ukraine and results of the performed feasibility study, some prospective types of motor biofuels for the production
and consumption in Ukraine have been determined. To support further development of this sector it is necessary
to introduce some additional incentives on the state level.

Keywords: biomass, biofuels, bioethanol, biodiesel, feasibility study.

Introduction.

Decarbonisation of economy and energy is a
global challenge of the present time caused by the ne-
cessity to mitigate greenhouse gas (GHG) emissions
and hold down the process of climate change. The Eu-
ropean Green Deal is the main current strategy of the
EU focused on achieving climate neutrality by 2050.
Present contribution of the transport sector to the EU’s
total GHG emissions is 25% with the rising tendency.
To reach the 2050 goal of carbon neutrality in Europe,
a considerable, up to 90% reduction of GHG emissions
in transport should be attained. The emphasis is on road
transport, aviation sector and maritime sector. Boosting
the production and use of biofuels in these sectors is an
important part of the ambitious transport strategy
within the European Green Deal (Chiaramonti 2021,
Lundberg 2023, Tsakalidis 2020). For example, it is
planned to reduce emissions from cars by 55% and
emissions from vans by 50% by 2030 as well as provide
zero emissions from new cars by 2035. To promote the
consumption of sustainable aviation fuels (SAF), the
minimum share of SAF required for blending with ker-
osene by European suppliers of aviation fuel has been
increased. To give an incentive for using renewable and
low-carbon marine fuels, a goal to gradually reduce the
annual average GHG intensity of energy used by ships
has been set.

Main provisions of the EU Renewable Energy Di-
rective 2018 (RED II) regarding the transport sector
were generally in line with the European Green Deal
transport policy. The main mandatory goal was to reach
at least 14% of renewable energy in the final energy
consumption in transport. At that, the Directive pro-
moted the production of advanced biofuels, that is bio-
fuels obtained from lignocellulosic material, non-food

cellulosic material, biomass fraction of municipal and
industrial waste and other types of feedstocks listed in
Part A of Annex IX of RED Il (Dusser 2019, Panoutsou
2021). The new version of the Renewable Energy Di-
rective adopted in 2023 (RED I11) allows the Member
States to choose between a transport target expressed as
a GHG intensity reduction (at least 14.5% by 2030) or
as a share of renewable energy consumption in the
transport sector (at least 29% by 2030). RED Il en-
courages the production of advanced biofuels and its
use in road transport, aviation and maritime transport.
It is expected that the list of feedstocks for obtaining
advanced biofuels, which is now under consideration,
will be specified and expanded in RED III.

Being a member of Energy Community on its way
to European integration, Ukraine is gradually imple-
menting main provisions of Renewable Energy Direc-
tives. One of them applies to the introduction of renew-
able energy, including biofuels, in the transport sector.
The National Transport Strategy of Ukraine until 2030
establishes a target to achieve 50% consumption of bio-
fuels and electricity (renewable and traditional) in the
total energy consumption in transport. The same target
is stated in the draft National Energy and Climate Plan
of Ukraine for 2025-2030. Such an ambitious goal can
be reached only with a considerable contribution of bio-
fuels.

Methodology.

Feasibility study of biofuels production should be
started with analysis of Ukraine’s biomass potential.
Existing assessments show that Ukraine has a big po-
tential of biomass available for energy production. This
is probably one of the most important preconditions for
the development of bioenergy sector in the country and
replacement of expensive fossil fuels (Geletukha 2021,


https://doi.org/10.5281/zenodo.11114266

Journal of science. Lyon Ne53/2024

47

Geletukha 2022). The economic potential of biomass is
assessed at nearly 26 Mtoe/y with the biggest contribu-
tion from agricultural residues (42% of the total) and
energy crops (21%) (Tryboi 2023, Zheliezna 2024). By
2050, the biomass potential may increase to about 44
Mtoe/y due to a number of factors, the main of which
are possible increase in the yield of main agricultural
crops; possible expansion of area under energy crops;
development of sustainable growing intermedi-
ate/cover crops as feedstock for the production of bio-
gas/biomethane.

Analysis and comparison of European and Ukrain-
ian statistical data on agriculture shows that Ukraine
still has room for increasing the yield of some cereal
crops (for example, wheat and maize) by at least 1.2-
1.25 times. Besides, Ukraine has quite a big area of per-
manently unused agricultural land (about 3 million hec-
tares) that can be partly utilised for growing energy
crops such as willow, poplar, miscanthus, camelina,
maize (silage). Biomass of the energy crops can be used
as feedstock for the sustainable production of solid, lig-
uid and gaseous biofuels. A new promising direction of
bioenergy development in Ukraine is growing interme-
diate/cover crops to obtain biomass for biogas/bio-
methane production. Bioenergy experts are now ac-
tively studying this issue. It should be noted that an-
other important research area attracting increasingly
more attention in the country is the production of syn-
thetic renewable methane (Klimenko 2023).

Due to some obstacles, current production of lig-
uid biofuels in Ukraine is very low being represented
only by first-generation bioethanol. Nevertheless, anal-
ysis of structure and volume of the current and prospec-
tive biomass potential in the country indicates good
prerequisites for the production of different motor bio-
fuels including advanced ones. Now, it is a question of

biodiesel and bioethanol for road transport; however, in
the postwar period it is necessary to study the matter of
biofuels for aviation (SAF) and for waterborne
transport (biodiesel, Fischer-Tropsch diesel, bio-oil of
biomass fast pyrolysis) (Zheliezna 2022).

Analysis of international theoretical and practical
studies indicates the following leading-edge technolo-
gies for further research and development:

- Production of advanced bioethanol and Fischer-
Tropsch diesel from lignocellulosic feedstock.

- Production of hydrotreated vegetable oil (renew-
able diesel fuel).

- Production of sustainable aviation fuels such as
synthesized paraffinic kerosene (SPK) from hydropro-
cessed esters and fatty acids, alcohol to jet SPK,
Fischer-Tropsch hydroprocessed SPK.

This article considers only motor biofuels for road
transport while further studies surely should cover the
issues of sustainable fuels for aviation and waterborne
transport.

In addition to the biomass potential, the feasibility
study of biofuels production should take into account
the demand for motor biofuels in Ukraine. This demand
is mainly determined by combination of the current
consumption of petrol and diesel and existing technical
constrains for replacing them with bioethanol and bio-
diesel, respectively. The consumption of main motor
fuels in Ukraine during 2017-2021 was quite stable
with some small fluctuations: petrol 1.7-2.0 Mtly, die-
sel fuel 5.1-5.8 Mt/y. At that, the use of liquefied pro-
pane and butane increased from 0.89 Mt in 2017 to 1.3
Mt in 2021 (Table 1). Statistical data for the period later
than 2021 are not available because they are not pub-
lished due to the state of martial law in the country.

Table 1.
Consumption of motor fuels in Ukraine.
Fuel type 2017 2018 2019 2020 2021
Motor petrol, Mt 2.0 1.8 1.7 1.8 2.0
Gas oils (diesel fuel), Mt 5.1 5.4 5.8 5.2 5.7
Liquefied propane and butane, Mt 0.89 1.0 1.2 1.4 1.3

Based on data on the use of motor fuels in Ukraine
in 2021, the volume of domestic market for bioethanol
can be estimated as 210 kt/y (on condition of blending
10% vol. bioethanol with petrol), and that for biodiesel
is 290 kt/year (on condition of blending 5% vol. bio-
diesel with diesel fuel). In case of production of hy-
drotreated vegetable oil (HVO), the volume of its use
in Ukraine’s domestic market can be much larger, since
the properties of HVO allow its use as direct substitute
for diesel fuel (Soo-Young 2014). Besides, if there is a
large number of flex-fuel vehicles in use in Ukraine, the
volume of bioethanol consumption in domestic market
will also be considerably higher. The design of flex-
fuel vehicles allows their running on petrol mixed with
up to 50-85% bioethanol (Delavarrafiee 2018).

Bioethanol is used as an oxygen-containing addi-
tive to petrol, diesel or as a biologically renewable al-
ternative substitute for petrol. When added to petrol, it
increases its octane number and saturates it with oxy-
gen, which leads to more complete combustion and a

reduction in emissions of harmful substances. From the
chemical point of view, biodiesel is a mixture of fatty
acid methyl ethers (FAME) of vegetable oils that con-
tain 11% of oxygen, while diesel fuel and HVO are hy-
drocarbons that do not contain oxygen. Due to its oxy-
gen content, FAME has a lower calorific value result-
ing in higher biofuel consumption as compared to
traditional diesel fuel. Diesel fuel comprises aromatic
hydrocarbons while HVO consists only of fully satu-
rated paraffinic hydrocarbons. Cetane number and
lower calorific value of HVO is higher than those of
diesel and FAME. Applications of FAME under a cold
weather are limited due to poorer low temperature
properties as compared to the conventional diesel and
HVO.

It is expected that the amount of potentially pro-
duced biofuels that exceeds Ukraine’s domestic de-
mand may be exported. First of all, this applies to ad-
vanced (second-generation) biofuels as they are sus-
tainable. Sustainability of biofuels that are exported can



48

Journal of science. Lyon Ne53/2024

be confirmed by a relevant certification system, for ex-
ample, by ISCC (International Sustainability and Car-
bon Certification). Such certification is obligatory for
biofuels that are exported to the EU and voluntary for
biofuels that are exported to countries outside the EU.
According to McKinsey & Company’s forecast
made in 2022, the global demand for sustainable motor
fuels will grow to about 220 Mt/y until 2035 with a sub-
sequent decrease to the level of 2025 (about 170 Mtly)
(Figure 1). By 2050, the largest increase in demand is
expected for sustainable fuels from lignocellulosic
feedstock (Figure 2). At that, there will remain quite a
large demand for fuel from oils of edible crops. It is
predicted that in 2030, the largest importers of bioetha-
nol will be Brazil, the USA, Japan, Canada, the United
Kingdom, and importers of biodiesel will be the EU,
the USA, the United Kingdom, Canada, and Peru. The

general situation may remain approximately the same
also for some period after 2030.

Taking into account the above data and forecasts,
we have elaborated a middle-term scenario for the pro-
duction of motor biofuels in Ukraine (Table 2)
(Zheliezna 2023). The scenario covers first- and sec-
ond-generation biodiesel and bioethanol from different
types of feedstocks, which takes into consideration the
available biomass potential in Ukraine. After 2035 it
seems reasonable to gradually switch from the produc-
tion of biodiesel to HVO as well as to restrict the pro-
duction of first-generation bioethanol in favour of ad-
vanced biofuel. In general, the suggested basic scenario
is in line with the draft National Energy and Climate
Plan of Ukraine for 2025-2030 that also envisages the
production of first- and second-generation biofuels.

400 5% Other
per annum
M Aviation
550 7% W Road transportation
per annum
200
} I I
0
2020 2025 2030 2035 2040 2045 2050
Figure 1. Global sustainable fuel demand by sectors until 2050, Mt.
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W Waste and residual oils and fats
300 Edible sugars
M Oils from edible crops
B Renewable fuels from nonbiological origin
200 M Lignocellulosic and other
100 l I
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2050

Figure 2. Global sustainable fuel demand by feedstock type until 2050, Mt.

Table 2.
Basic scenario for the production of motor biofuels in Ukraine until 2035, kt.

Biofuel type 2025 2030 2035
Biodiesel from:
- rapeseed 56 113 226
- used cooking oil (UCQ) 6 11 23
- unconditioned oils, vegetable and animal fats 0.2 0.5 0.9
- fats from livestock and poultry slaughter 6 8 11
- 0il energy crops (advanced biofuel) 11 56 113
Bioethanol from:
- maize grain 109 202 312
- molasses (advanced biofuel) 55 62 70
- residues of grain maize production (advanced biofuel) 31 78 234
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Main part.

Feasibility might be a crucial aspect of biofuel
production, which depends on maturity of a certain
technology, cost of feedstock and other input materials
and energy, possible sale price of the main product and
by-products. An important feature of a biofuel produc-
tion technology is its materials and energy intensity.
Technologies for the production of first-generation bio-
fuels are well established and worked out, though they
may be less sustainable as compared to advanced (sec-
ond-generation) biofuels in terms of GHG emissions.

Advanced biofuels are sustainable as they are ob-
tained from waste and nonedible raw materials. How-
ever, the respective technologies are very complex and

the final product may be too expensive to be competi-
tive with traditional motor fuels. In addition to the main
product (a biofuel), there can be one or more by-prod-
ucts which are of interest of the market. For example,
dried distillers grains (DDG) and maize oil are by-prod-
ucts in case of bioethanol production from maize grain
(Table 3). When producing advanced bioethanol, the
process generates its own energy for use in the process.
The required input energy can be obtained from the lig-
nocellulosic feedstock residues (unreacted biomass),
and the surplus energy can be sold to gain additional
income.

Table 3.
Mass balance for the production of motor biofuels.
Bioethanol Advanced bio- . .
. ethanol from Biodiesel from Biodiesel
Inputs and outputs from maize I lulosi table oil £ UCO HVO
grain ignocellulosic vegetable oi rom
feedstock
Inputs to obtain
1 litre of a biofuel:
Feedstock, kg 2.4 3.38 0.893 0.977 0.97
Chemicals, kg - 0.38 Mgltgggol Mgltgggol Hydrogen 0.035
Power, kwh 0.20 - 0.036 0.08 0.085
Natural gas, MJ 7 - 0.93 1.71 0.27
Outputs:
E{;Of”e' (1 litre), 0.79 0.79 0.88 0.88 0.77
Fuel gas 0.03
DDG 0.72 Power 0.70 . Glycerine Bio-propane
By-products, kg | praize oil 0.03 KWh Glycerine 0.09 0.00 pkes
Naphtha 0.06

It should be noted that techno-economic assess-
ment of biofuels production in Ukraine’s conditions has
been performed with detailed consideration of the rele-
vant mass balances, especially regarding the input of
required chemicals. The obtained results show that
some projects are more feasible than the others. Simple

payback period (SPP) within 4 years may be achieved
when producing bioethanol from maize grain and bio-
diesel from UCO (Table 4). These projects have the
lowest capital expenses (CAPEX) and operating ex-
penses (OPEX) of the considered options.
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Table 4.
Results of feasibility study of biofuels production in Ukraine’s conditions.
Indicators Bioethanol from | Bioethanol | Biodiesel from | Biodiesel HVO
maize grain from straw rapeseed oil | from UCO | (rapeseed oil)
Production output, kt/y 50 50 50 20 100
Operational time, hly 8000
Expenses:
Ete/;dsmc" consumption, 152 214 50.7 222 126
Feedstock purchase price,
EUR/t without VAT 102 50 810 300 810
Feedstock cost, min EUR 15.5 30.4 45.1 8.7 120.2
CAPEX, min EUR 32.3 139.3 32.0 26.6 112.0
OPEX, min EUR/y 23.8 39.0 49.0 11.1 131.4
Biofuel _ production  ex- 0.376 0.616 0.86 0.49 1.012
penses, EUR/I
Depreciation charges,
EUR/I 0.020 0.088 0.023 0.047 0.034
Income:
Bio-propane
Sale price of by-products, DDG 133.2 I;o(\)/;%r Crude glycer- ICgl;(rjiie 1041
EUR/t without VAT Maize oil 629.7 i ine 100 gly Naphtha 528
EUR/KWh 100
Fuel gas 646
Crude Bio-propane
Income from sale of by- DDG 6.1 Power 3.5 Crude glycer- lverine 3.38
products, min EUR/y Maize oil 1.2 ' ine 0.51 gly Naphtha 4.1
0.20
Fuel gas 2.5
Biofuel net cost, EUR/I 0.28 0.65 0.88 0.53 0.97
Biofuel sale price*, EUR/I
without VAT 0.55 1.0 0.98 0.98 1.2
Economic performance in-
dicators:
Loan share of CAPEX, % 70
Lending period, years 5
Loan rate in EUR, % 6
('J/T)tema' return rate (IRR), 45% 13.3% 17.3% 33.7% 19.9%
Simple payback period, 33 6.8 40 6.3
years

* The price does not take into account the excise tax of 100 EUR/1000 I.

Obtaining bioethanol from lignocellulosic feed-
stock (such as straw) is a complex technology, therefore
capital expenditures are high. As a result, SPP is more
than 8 years despite comparatively low price of the
feedstock (straw). Nevertheless, as such technologies
are developing and improving, one can expect a notice-
able decrease in the production cost of cellulosic bio-
ethanol even in a short-term period. A promising direc-
tion for future research and development may be also
obtaining advanced bioethanol from organic fraction of
municipal solid waste [19].

As opposed to straw and other crop residues, rape-
seed oil is an expensive feedstock, which negatively af-
fects the biodiesel production projects (SPP is about 7
years). A possible solution can be switching over to a
cheaper feedstock, for example, oil energy crops. UCO
is not suited for this purpose as its amount is rather lim-
ited and collection is not well organized in Ukraine. Qil
energy crops can be cultivated on permanently unused
agricultural land (about 3 min ha in Ukraine), which is

considered a sustainable approach to obtaining feed-
stock for biofuels. Another approach to improve feasi-
bility could be the introduction of state subsidy or other
type of support for producers of biofuels, especially the
advanced ones. Now the only incentive is a zero-excise
tax for bioethanol that is used for the production of
blended petrol and for bioethanol that is exported. Ob-
viously, it is not enough for the further development of
the sector.

Findings.

Decarbonisation of the transport sector is an im-
portant part of the global GHG emissions mitigation.
The problem is that it is rather difficult to decarbonize
this sector, especially freight transportation, as com-
pared to other energy sectors such as heat and power
production. One of the possible directions is switching
over from the traditional motor fuels to biofuels. Ad-
vanced biofuels are especially effective as their use
leads to high reduction of CO emission as compared to
the consumption of petrol and diesel.

Based on complex analysis of international studies
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and results of the performed techno-economic assess-
ment for Ukraine’s conditions, we consider a number
of biofuels to be prospective for the country’s transport
sector. They include bioethanol from maize grain, bio-
ethanol from lignocellulosic feedstock such as straw of
cereal crops, biodiesel from used cooking oil, biodiesel
from oil energy crops and hydrotreated vegetable oil.
The sector of motor biofuels still is at an early stage of
development in Ukraine. Thus, the scientific novelty is
that the recommended technologies indicate a possible
way for solving some urgent environmental and energy
problems, in particular, reduction of GHG and exhaust
gases emissions, utilization of waste and residues, sav-
ing of expensive fossil fuels. The focus is expected to
be on advanced biofuels as they can solve the men-
tioned problems more efficiently.

Ukraine has enough biomass to produce first- and
second-generation biofuels for domestic market and for
export. To promote the production and consumption of
motor biofuels we recommend an early approval of the
draft National Energy and Climate Plan of Ukraine for
2025-2030 as the Plan sets quite ambitious goals for the
development of motor biofuels sector. In addition, we
consider it necessary to adopt an existing draft Law that
envisages the introduction of an obligatory share of bio-
fuels in transport. The draft Law was registered in
Ukrainian Parliament as far back as in 2020.
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