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CYEPHBIV ALK CO3HAHWS MOTPEBUTENS

Mamedosa A.M.

ZJlokmop ¢uocogduu No 3KOHOMUKE,

doueHm Kagpeopbi «IKOHOMUYECKAs Meopust U MapKemuH2»
A3epbalioxaHcKo20 yHUBepcumema ApxumeKmypsb!

u Cmpoumesnibcmaa, 2.baky, AzepbalioxaH

AZ1073

Abstract

The essence of the article is to reveal the meaning of the concept of "Black box of consumer
consciousness”. The "black box" refers to the consumer mindset inherent in every consumer. The
marketer does not hack the black box, even sometimes the consumer has no knowledge of his own
black box. Description of the client's path from need to purchase and the influence of marketing
factors on a person. The model assumes that consumers will react in a certain way to various
stimuli after they "process"” these stimuli in their minds. In more detail, the model assumes that
factors external to the consumer will act as a stimulus for behavior, but that the personal
characteristics of the consumer and the decision-making process will interact with the stimulus
before a specific behavioral reaction is generated.
AHHOmMayus
Cymb cmamasu cocmoum 8 moM, Ymobbi pAcKpbiMmb 3Ha4YeHue NOHAMUS "YepHbil AUIUK CO3HAHUS
nompebumens”. "YepHbil AwWUK" omHOCUMCS K NOMpebumesibCKoMy MbIWIeHUKO, NPUCYWEeMy
Kaxcoomy nompebumesiro. Mapkemosioe He B83/1aMbiBAem YepHbIU AUWUK, O0axe uHo20d
nompebumerib He uMeem HUKAKUX 3HaHul o cB0em cobcmaeHHoM YepHOM Auiuke. OnucaHue nymu
KAueHma om nompebHOCMU K NOKYNKe U B/USHUS MAPKemMUH20BbIX Gakmopos HA 4YesioBeKd.
Modenb npednonazaem, Yymo nompebumesu 6ydym onpedesieHHbIM 06pa3oM peazuposams Ha
pa3/IuYHbIe CMUMYJIbl NOC/Ie MO20, KAK oHU "obpabomarom” 3mu Cmumy/ibl 8 CBOEM CO3HAHUU.
bosnee nodpobHo modesib npednosideaem, 4Ymo BHeWHUe N0 OMHOWEHUK K Nompebumesito
¢akmopsi 6ydym delicmaoBams KAk cmumyi 07189 NOBEOeHUS], HO YMO JIUYHbIE XaPaKMepuCmuKu
nompebumesnis U Npouyecc NpuHAMus peweHud 6ydym B83aumodedcmBoBaAmMs CO CMUMYJIOM 00
moeo, Kak bydem ceeHepupoBaHa KOHKPemHas NOBe0eHYeckas peakyus.

Keywords: consumer behavior, market participants, marketing factors, marketing research,
the target audience, stages of the buying process.

Kntouesble ¢/108a: nosedeHue nompebumernel, y4acmHUKU PbIHKA, pakmopbl MapkemuHed,
MapKemuH208ble UCCIe00BAHUSs, uesiesads ayoumopus, 3mansi NPOYECca NOKYNKU

«Hecmompsi Ha NOCMOsIHHOE YMHOMXeHUe 0ema’ibHbix No3HaHul, 0bpa3z delicmsus
yesioBe4ecko2o Mo32a 8ce ewe ocmaemcs esybokol madiHol» (buonoe @paHcuc Kpuk).

V13 BCex YyoecHbIx Bewel Ha 3emie HU4mo He a819emcs bosee yousume ibHbIM, 4em Yenoseqeckudl
Mo32. Hanpumep, Kaxoyro cekyHOy 6s1a200apsi paziuyHbIM Op2aHAM YyBCMAB B Mo32 NoCmynaem
npubnusumensHo 100 MumIUOHOB eOuHUU, UHGopmayuu. Yem 06BACHIHOMCA UHMEIeKMYyadbHbIe
Kayecmaa u opyaue 4yo0ecHble cnoCOOHOCMU Ye/l0BeHecko20 Mo32a? «Mbl— 3mo Haw mMo32. Om Mamku



00 Anibyzelimepa» — 3mo NoucmuHe wedesp MupoBol Hay4HO-NoNYASpHOU AuMepamypbl, NOCBAWEHHBIU
CamMomMy MauHCMBeHHOMY, YmMo eCmb B Ye/l0Be4YeckoM mesie — Hawemy mosey. KHuea [uka Csaaba,
Y4éH020-Hellpobuos102a, CNeyuaIu3upyroUe20Cs Ha u3ydeHuu 2010BH020 M032d ABJISIeMCS YHUKA/IbHbIM
e0UHbIM, UeslbHbIM aJIbMaHaxoM HelpoHayK, Npeocmassistowum cobold onucaHus Kak cobbimud u3
UCMOopUU UCC1e00BaHUll M032a, MAK U U3JIOMEHUSI OCHOBHbIX OCMPOCOUUAIbHbIX BONPOCOB, KACAHOULUXCS
amuyeckol CMopPoHbI U3y4eHUs PYyHKUUU HepBHOU cUCMeMb! Yes08eKd.

JlelicmBumesibHO /iU MO32 — 3MO Heno3Hasaembil YepHbil auuKk? Jiroboe sozdelicmsue, obol
yuiepb, HaHeCceHHbIU Mo32y, bble B HeM U3MeHeHUSs, Ha4uHarowuecs ewé ¢ ympobbl, HUKo20a He
npusedym K 00OHUM U MeM Xe Nocie0cmausaM Y pasHbix aroded. 3a4acmyro 3mu nocaeocmsus 6yoym
ewé u pe3ko NPOMUBONOJIOXHBIMU. ¥ 0m 3mMo2o Bce ewé 3aeadoyHee u HenoHsimHee. Mo3e2 desiaem Hac
memu, KMo Mbl @CMb, 0 MOM, KaK €20 U3y4arom u J1e4am, U Kakoe 3Ha4eHue BCé 3mo umeem C MoYKu
3PeHUS HU3HEeHHO BAM(HbIX BONPOCOB, KOMOPble Ce200HS CMOosSIM neped KaobiM YesnoBekoM. Om
BU3YA/IbHO20 BOCNPUSIMUS, YyBCMB U 3MOouuUll 00 MOPAsIbHbIX BONPOCOB, S3bIKd, pesueuu, CmapeHus u
3asucumMocmu — B 0671acmb KOMNemeHyUU Mo32a BXo0um 6YKBAIbHO BCS HAWA H#CU3Hb. Yenosedeckul
MO32 MOMCHO HA38AMb «4EPHbIM AUUKOM» B8 MPAOUUUOHHOM CMbIC/e 3mo2o c108a: (1)

«YEpHbIU AWUK» — 00HA U3 CAMbIX PACNPOCMPAHEHHBIX U UCNOJb3YyemMblx modesel NoBedeHUs
nompebumenel 8 mapkemuHze. "YepHbil AWUK" omHocUMCS K nompebumesbCKoMY MbIUIeHULO,
npucywemy Kaxcoomy nompebumesiro. ABMop mModesiu — aMepukaHckull SKOHOMUCM U MdpKemaoJsio2
@unun Komaep. MapkemoJsioz He B3/1ambiBaem YepHbIl AULUK, axe uHo20a nompebumesib He umeem
HUKAKUX 3HaHul o cBoem cobCmBeHHOM YepHOM AU4UKe. DMO Y2po3a 0715 MAPKemOosi0208, K MOMY He
uHoe0a 3mo pabomaem KAk BO3MOXCHOCMb OJI MAPKemosio2d. BHewHue no OmMHOWeHUr K
nompebumento  ¢akmopbl 6ydym dedcmsBosamb KAk Cmumys 078 nosedeHus, a JIUYHbIe
Xapakmepucmuku nompebumesisi U Npouecc NpuHAmMus peweHud 6ydym B3aumodedcmsoBamMbs CO
cmumysioMm 00 Mo2o, Kak byoem ceeHepuposaHa KOHKPemHAas nosedeHYyeckas peakuus. YsesudyeHue
pPa3mMepoB PbIHKOB U Npeonpusmull JUWUA MHO2UX YYACMHUKOB pPbIHKA NPAMO20 KOHMAKmMAd C
cobcmaeHHbIMU KiiueHmamu. Ce200Hs1 oHU pacxodyrom 6osibuie BpemeHu Ha udydeHue nompebumerned,
CMapasce BbISICHIMb, KMO NOKYNAem u noYemy nokynaem.

TepMUH «YEpHbIl AUUK», KAK aHAn02U4YHbIG npedmMem B8 Camonéme, NPU3BAH PACKPbIMb MOYHbIE
NPUYUHbI NOCMYNKOB Jitodel, Komopble NPUBOOAM K KOHKPemMHbIM pe3yibmdamanm.

Cymb «YEpHO20 AWUKA» - OMPaXamse CO3HaHUe nokynamesel, a Makxe B3auMOCBS3b MeHoy
MOMUBAYUOHHBIMU ¢akmopamu K deldcmauro U NOKYNAmMebCKUMU 0edCmBUSMU Ye/108eKd. Imo mak
HasblBaembid NYMb KIUeHmMa om nompebHOCMU K COBEPUIEHUI NOKYNKU.

MapkemuHzoBoe uccnedosaHue hompebumesieli — 3mMo UCC/Ie008aHUe UX YCMAHOBOK, 0bpasa
JHCU3HU, MOMUBOB, AJI20PUMMOB NPUHSIMUS PeleHuss 8 3aBUCUMOCMU OM JIUYHbIX Ka4ecms, B03pacmad,
xapakmepa pabomai, COUUAILHOMY NOJIOHEHUI, PA3/IUYHBIM NOMPEOHOCMAM. (2)

B O0aHHOM UCC/Ie00BAHUU BAXHYH POJIb U2pAarom Ncuxosiocudeckue ¢Gakmopbl: Momusayus,
Bocnpusimue, ycsoeHue, ybewdeHue u omHoweHue. OHU CyujecmseHHo B030elcmByrom Ha
nompebumerns, BblpabambiBarOM  OMHOWeEHUe K  pasHoobpasHbIM — bpeHoaMm,  MOMUBAUULD,
pa3HoobpasHoe UHPOPMAayUOHHOe YCBOeHUe MOoBAapos UJsu YCiiye.

lobyoumesibHble paKkmopbl MAPKemMUH2a U Opyaue pasopaxcumesnu npoxoosam 8 “depHbill aujuKk”
CO3HAHUS NOKYNAameJisl, Mak Kak y Kaxdo2o nompebumesiss CBoU MbIC/IU U BOCNPUSIMUST 0OHO20 U MO20
e NpodykKma, U nopoxoarom 0byC/108/1eHHbIE OMK/UKU. — [103momMy Hay4Hble pabomHUKU, U ¢upmbi
PACX00yrom MHO20 CUJT HA UCC/IedoBaHue 3asucumocmell mexody nobyoumesibHbIMU Gdakmopamu
mapkemuHea u omsemHol peakuyued nompebumered.

[obydumesibHbie pakmopbsi MapkemuHaa cooepxam 8 cebe Yyemsipe 31emeHma 6azosol Mooesu
Komnsiekca mapkemuHea — 4P, paspabomarHol amepukaHckumu mapkemosiocamu H. bopoeH (Neil
Borden) u 3. /. Makkapmu (E. Jerome McCarthy) 8o Bmopot nosiosuHe XX s8eka: mosap, ueHa, cnocobsi
pacnpoCMpaHeHuss U CMuMyJ/IUpOBAaHUS. Pa3opaxcumesiu CKaaobiBaromcs U3 OCHOBHbIX CUJT U cObbImul
Hay4YHO-mexHU4Yeckol, 3KOHoMuYeckol, Ky/JbmypHOU U noaumuy4eckol cpeobl, oKpyxcarouel
nokynamens. [Ipodds 4Yepe3 “depHbill AUWUK” CO3HAHUS NOKYNnameJsis, OHU NOPOXOdrom Uenb
NOKynamesibCKUX peakyud, Komopbie npedcmassieHbl Kak B8bI60p mosapa, mop2osol Mapku, ousepd,
BpemMeHU NOKYNKU, 0bbema NoKyNKuU.

3adava y4acmHUKa pbIHKA — NOCMU2HYMb, YMO CoBepuwIaemcs 8 “4epHoM Aujuke” CO3HaHUS
nompebumera Mmexdy nocmynJieHuem pazopaxcumesel U BO3HUKHOBEHUEM OM3bIBOB HA HUX.

Cam “4epHbIl AUUK” 3aK1r04aemcs u3 08yx Yacmed:

lMepsas — xapakmepucmuKku NOKynamesisi, KOMOopble 0KA3bIBArom BaxcHelluwee Bo30elicmaue Ha
Mo, Kak 4YesoBek BOCNPUHUMAem pasopaxcumesiu U NPosiB/ISem pedzuposaHue Ha Hux. Jaxe



3ameyeHHble nompebumesiem pazopaicumesu He 06s3amesibHO BOCNPUHUMAOMCS UM MAk, Kak 3mo
6b10 300ymaHo omnpasumesiem. [lpoucxodum u3bupamesibHoOe UCKaMceHue. Yenosek cmpemumcs
BNUCAMb NOCMYNArOULYH UHGOPMAUULO B PAMKU CYWECMBYHULUX Y He2o MHeHUU. [100 u3bupamesibHbiM
UcKaxeHuem umetom B8 BUOY CKJIOHHOCMb J100ell MpaHchopmMupoBams uHgopmayuro, npudasas ed
JIUYHOCMHYHO 3HAYUMOCMb. MHO20e U3 Mo20o, YMo OH y3Haem, Yyes08ek Npocmo 3abbisaem. OH CK/IOHeH
3aNOMUHAMb JIUWbL My UHGOpMauuro, Komopas No00epXuBAem e20 OMHOWeHUS U YybexcoeHus.
Heobxodumo umems B Budy, Ymo 60/bLLUHCMABO J1H00ed Cpasy «MexaHu4ecku» U HeHados120 3anoOMUHarom
o4eHb Hebosibwol obbem UHGOPMauuU — HECKO/IbKO CJ10B, HECKOJbKO NPOCMbIX 0bpaszos. Takas
0cobeHHOCMb, KAk U3bupamesbHOCMb BOCNPUSMUS, UCKAMX(eHUS U 3anOMUHAHUS, 03Hayaem, 4mo
Heobxo0uMo NpusIoH UMb Hemaso ycunud, 4mobbl dosecmu cBoe obpaujeHue 0o aopecamos.

Bmopas yacme ¥ npouecc npuHsmue NOKYNnamesbHo20 pelleHusl, Om KOmMopo2o 3dBuCUm
pesysibmam. [Ipouecc NoKynKu HayuHaemcs 3adosieo 00 CoBepuleHUss akma Kynju-npooadxu, a eé
nocs1iedcmausi NPOSIBJIIKOMCSA B MeYeHue 00712020 BpemMeHU NOC/Ie COBEPUIHUSI 3M020 AKmd, Mem CaMbIM
doKycupyem BHUMaHue dessmesisi pbIHKA HA BHUMAHUe K NPoueccy B8 UesioM, d He mMoJibko K 3many
NPUHSMUS peLIeHUS].

Bbibop uHOuBUOG  ABASEMCS  pPe3ysibmamom  C/I0MCHO20 — B3aumodelcmBus  ¢akmopos
KYJIbMYpPHO20, COUUA/IbHO20, JIUYHO20 NCUXO0JI02UYeCK020 Xxapakmepd. MHoaue u3 3mux ¢akmopos He
noodoaromcsa BAUSHUKD CO CMOPOHbI CYObEeKMOoB PbiHKA, 0OHAKO OHU OKA3bIBAKOMCA NOJIE3HbIMU OJ1S
BbISIBICHUSI NOKYNnamesiel ¢ NoBbIWEeHHOU 3auHMepPecosaHHOCMbo B UX mosdpe. (3)

B 6osbluHCMBe cBoeM 3MO GAKmopbl, KOMopble He Nodoaromcss KOHMPOJIKD CO CMOPOHbI
YYACMHUKOB PbIHKA. OOHAKO UX HenpemMeHHO HAaodexum NPUHUMAmb BO BHUMAHUe. [Tomomy
CMAaHoBUMCS aKMYyasbHbIM BONPOC MAPKEMUH20B020 UCC/Ie00B8aHusi nompebumesned.

®unun Komnep pazdenun co3HaHue nompebumess Ha mpu 6710ka: nobyoumesibHble ¢pakmopbi
MapkKemuHea (8 mom HYucse u opyaue pazopaxwuumesi), CaMmo CO3HaHUe 4Ye/108eKa u omaemHbie peakuyuu
nokynamess. Ha Kaxdom 3mane npoucxo0sim BaxcHble CobbImusi

Mepsbill 6710K. BKaoyaem 8 cebs enasHble nobyoumesibHble ¢akmopbl: mosap, ueHy, mMemod
pAacnNpoOCMpaHeHuss u cmumyauposaruss cbeima. Kpome Hux moeym 6bimb 00NOJHUMEbHbIE
pazopaxcumeu: KyibmypHble, 3KOHOMUYECKUE, HayYHO-mexHUYecKue, NoOAUMuUYyecKue u npodue.

Posib: UHpOPMUPOBAMbE NOMEHYUAIbHO20 K/UeHMA 0 moBape Usu ycsyee, doCmy4amscsl 00 He20
U 03HaKoMums € NpoodasaembiM NPOOYKMOM. [1oKa 0 HEM HUKMO He 3Haem — cOe/loK 0OHO3HAYHO He
6ydem. Mosmomy K nepBomy 6710Ky «4YEpHo20 AWUKa» omHOCcUMCcs BeCb 6a308bit Habop: Kiroyesble
meKcmabl Ha calime, peksamHble NOCMbI B COUUA/IbHbIX CeMSX, UCMOBKU, 2d3emsl U opyeue ¢opmel
neyamHoU pekamsl.

Bmopol 6;10k. Tom cambill «4EpHbIU AUWUK» CO3HAHUS NOKYNamesis, 20e BAXCHYHO pOJib U2parom
JIUYHbIe XAPAaKmMepuCmuKu NOMeHUUAIbHO20 KAUeHMAd, KOmMopble BJ/IUSHOM HA NPOUECC NPUHSIMUS
peuleHus.

Posib: ycunume nepsoe BnedyamsieHue o mosdpe UJu YCyee, MOmUBUPOBAMbL ayOUMOPUHD
cdennams HyxHoe uesnesoe delicmaue. K 3momy 3many cmoum omHecmu bosiee moYyeyHble KOHmeHm-
delicmsus: email-paccbinku, UHPo2paduKy, oms3biBkl, 0630pkl, B8 MOM YUC/Ie KOMMEHMApUU.

Tpemul 670K. OmsemHyro peakyuro nompebumesns. OH Moxem Bblbpamb MOBApP, MApPKY,
npodasua, spems U Opyaue XapakmepucmuKku NPoyecca NOoKynKku. B st0bom ciiydae Ha €20 KOHeYHoe
peuwleHue s/iugem umeHHo npotdeHHbIl nyme 8 Bude pazopaxcumesed u IUYHbIX HabirooeHUd.

Posib: 3akpenums nompebHocmb Yy nompebumess u ycunums eé ewé bosbwe. Baw KaueHm
domiceH bbimb yBepeH, Ymo be3 smoll NOKYNKU emy He 060limuck, NOIMOMY 30eCh BaxeH obuul UMUO,
KomopbIli co30aém y bpeH0a KoHmeHm-mapkemure. (4)

Takum 06pasom, Bce MapKemoJ/io2u CMPemMsimcsl NOHSIMb, YMO He HaXo00Umcs 8 «YEpHOM AUKE»
UX KJUBHMOB, KaKas CB53b Mexdy nobyoumesibHbIMU Gakmopamu U OMBEemMHbIMU Peakuyusmu
nompebumernel. V1 ux ocoboe BHUMAHuUe 0mBooUMCS NPOYECCY NOKYNKU.

Llenesas ayoumopus - pasHbie 1H00U; My*(HUHbI, HeHWUHbI, 0emu, 20BOPAULUE HA PA3HbIX A3bIKAX,
umerowsue cpedHee, Bbiclwee unu opyeoe obpazosaHue, Npoxcusaroujue B 0b[acmHOM yeHmpe wiu
OepesHe. OHU KapOUHA/IbHO HEeNnoXoxcue 0pye Ha opyad, HO Ux Bcex 06beduHsem 00HO: NPOUECC NOKYNKU
cocmoum U3 UGeHMUYHbIX 3MAanos.

Sman 1. Oco3HaHue csoell nompebHocmu

— KaKkue Hyx#Obl BO3HUK/IU Y Ye/108eKd;

— noYemy OH ouwyuiaem maxkue nompebHocmu;

— NoYemy IMu HyXObl BbIBEJIU KIUGHMA HA KOHKPemMHbIU moBsap

3man 2. lNouck donosHumesibHol uHgopmayuu



Smo HeobsizamesibHbIU 3man, 8e0b KMOo-mo Hyx#odaemcs 8 bosiee e1yboKoM u3ydeHuu npodyKmd,
opyaum xce mekyujel uHgpopmayuu snosHe docmamoyHo. OOHako posib 0630pos, cmamed, onucaHud u
0py2ux meKcmos KpaliHe Bax)Ha: UMEeHHO OHU OMBEMSAM HA BONPOC «6pamb U/IU HEe CMOUM?».

Ecnu nompebumesib BCE-maku pewius1 Hadmu ewé uHgdopmayuu no Bawemy mosapy usau ycyee,
OH MOX(em BOCNOJIb30BAMbCS JI0ObIMU UCMOYHUKAMU.

— NoOpobHee U3y4umb peKIamHble Mamepuadsibl (ONUCAHUS, PeKAambl);

— y3Hams 60s1bLe U3 SUYHBIX KaHanos (Yepes opy3sel, poOCMBEeHHUKOB, KOJ/1e2);

— BOCNOJ1b30BAMbCS 06WedoCcmynHbIMU UCMOYHUKAMU uHdopmayuu (CMU, uHmepHem);

— oyeHUmb MoBap CaAMoCMOosmesIbHoO (Npulmu NPOMecmuUpPOBAMb WU NONPOOOBAMB).

2man 3. OyeHKa BapuaHmos

lomeHyuanbHoOMy KueHmMy HyX#Ho oUueHUMb BCe BAPUAHMbI: oM 6peHO0B, UeH, Xapakmepucmuk
mosapa 00 Mecma NoKynku U ammocgepbl 8 Ma2asuHe. Ha 3mom smane MHoaue ¢pakmops! (a UMeHHO
JIUYHble YbexcoeHus 4e/l0BeKa) ueparom poJib.

a) Ceolicmsa moBapa onpeodesisitom, HACKOILKO —aKkmyadsibHbiM — 6ydem  npodykm  0is
nompebumens. [lpu >moM 0719 Kax0020 KOHKpemHo2o 4esoBeka Habop onpedesnsroulux
Xxapakmepucmuk 6ydem pasHUmAbCs.

b) Mapka - 00HO U3 pPAcNPOCMPAaHEHHbIX YbexcoeHud, no3momy nompebumesnu 4Yacmo
Kosnebiromca mexcoy bpeHoom u cBolcMBamMuU, 0CObeHHO K020a pa3HUUA B UeHe CYUIeCMBeHHAS.

c) @yYHKYUS NOe3HOCMU NOKA3biBAem, KAakol pesysibmam nompebumesib oxcudaem noJsy4ums
nocsie NOKYNKU KOHKPemHo20 NpoOYKMA. EMy Hyx#Ho y6eoumscs, Ymo npodyKm coomBemcmayem e20
Hyxcoam.

Sman 4. [IpuHsmue peweHusi

Ha ocHose npedbidyujux 3manos U Nosy4eHHol UHGPOPMAayUU NOMeHUUAIbHbIU KaueHm deaaem
BbI6OP U coBepuwIaem NOKYNKY. IMo UMEHHO Mo uyesiesoe delicmaue, K Komopomy cmpemumcs Jitobod
npodasey. OOHAKO BO B3AUMOOMHOWEHUSX C yenesol ayoumopueld 3mo He nociedHud, a
npeonociedHudl 3man.

man 5. Peakyus Ha noKynKy

Ve nocre nokynku Hacmynaem mMomeHm 0J1 Umo2080oU OUeHKU NPAasu/ibHOCMU COe/1aHHO20
BbI60PA. ECAU Bbl BEPHO CMOOEIUPOBAIU «YEPHBIT AULUK», 3HAYUM KaueHm boJsiee-MeHee 0CmaHemcs
dososieH. VMiHa4ye oH Bps0 siu 0odoém O0asiblue mpembe2o 3mand 8 NPOUECce NOKYNKU.

B obpamHom cayyae KaueHm 6ydem paszo4dapoBaH B COBEPUIEHHOU noKynke. Ymo moxcem
Haspedums 6ydywemy KOMNAaHuu, Yem nomepsi Npubbiiu. HeKomopble HedoB0JIbHble nompebumesu
nuWwym HeaamusHble 0M3bIBbl, Opy2ue — 0MeoBapusarom Opyaux om NOKYNOK, mpembsu — mpebyrom
BO38pAM U NPOHY.

BbiBoo

SOmu 5 smanos npuHSMUS peuweHus O NOKynke Mmooesb «YEpHo2o AWUKa» CXemamuyHO
O0eMoHCmpupyem  BHYMpPeHHUe U BHewHue ¢GaKkmopbl, Komopble YNpassistom  CO3HAHUeM
nompebumerned. [losmomy He cmoum UueHOpUPOBAMb NosedeHue sawled yenesol ayoumopuu, eciu Bbl
3aUHMEPECOBAHbI B NPOOAXAX U PA3BUMUU CBOE20 Npoekmad. Jlydwe npoaHanusupyldme momusbl U
pesysibmamasl  0elicmBull CB0E20 NOMEHUUA/IbHo20 KjaueHma, da 3amem pabomadme ¢ e2o
nompebHocmamMu BMecme ¢ 0elicmBeHHbIMU meKcmamu.(4)
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Abstract

This article presents the results of surface water monitoring conducted in 2021 and 2022.
The hydrological and hydrochemical characteristics of the natural waters of the Ushakov quarry,
located within the boundaries of the Romantsevskiye Gory PA (Konduki village, Tula region), are
considered.

Laboratory analysis revealed the hydrochemical structure of waters, in which a number of
substances (aluminum, total iron, manganese, nickel) exceed the established standards by dozens
of times, some substances exceed the standards by less than 10 times, and a number of substances
are present in water in small quantities.

AHHOMauyus

B 0daHHOU cmambe npeocmassieHbl pesy/ibmambl MOHUMOPUH2A NOBEPXHOCMHbIX BOO,
nposedeHHo20 B8 2021 u 2022 22. PaccmampuBaromcs 2u0posio2udeckas u 2udpoxumuyeckast
XApakmepuCmMUuKU NpUpoOHbIX BOO YWAKOBCKO20 KApbepd, pacnosioxeHHo2o 8 epaHuyax OOMT
«PomaHuesckue 2opbi» (0. KoHoyku Tysibckol obaacmuy).

JlabopamopHbIl aHaau3 BbISBUI 2UOPOXUMUYECKY0 CMPYKMYypy 800, B Komopol pso
Bewecms (antomuHul, obujee x3ene3o, MapeaHeu, HUKesb) B 0ecsmKUu pd3 NPesbIUarom
YCMAHOBJIeHHbIe HOPMAMUBbI, HEKOMOPbIE BEW,eCMBA NPEeBbILLArOM HOPMAMUBbLI MeHee, 4em B 10
pas, u pso Bewecms NPUCYMCMBYHM B BOOE B8 HE3HAYUME/IbHbIX KOIUYeCmBax.

Keywords: monitoring of surface waters, hydrological and hydrochemical characteristics of
waters, maximum permissible concentration.

Krntoyesbie c/108a: MOHUMOPUH2 NOBEPXHOCMHbIX 800, 2UOPOI02UHECKAS U 2UOPOXUMUYECKAS
XapakmepucmuKku 800, NpedesibHo-00NYCMUMAas KOHUeHMPAauus.

BsedeHue

B HacmosAwee BpemMs NPoUecc BOCCMAHOBJIEHUA HAPYWEHHbIX NPUPOOHO-AHMPONO2EHHbIX
JIaHOWAagpmos U co30aHUs pekpeauUoHHbIX 30H npuobpemaem Bcé 60/bWYH akmydibHOCMb. TaKum
obbekmom g8/1910mcs PomaHueBcKue 20pbi B 0epesHe KoHAyKu Tysibckol obacmu.

B epaHuyax 0aHHod meppumopuu pacnoiazaemcs cucmema B000EMOB C BbICOKUMU bepe2amu.
[lepsble  npedcmassieHbl  BbIpABOMAHHLIMU U 3AMONJIEHHbIMU — YUWAKOBCKUMU — Kapbepamu
[10OMOCKOBHO20 Y20/1bHO20 bacceliHa, BMoOpble — OMBAJAMU 20PHbIX NopPoo, 0b6pa30B8AHHLIMU B
pe3ysibmame paspabomku Kapbepos. MecmHbie Xumesu 8 HaCmoAuwee BpemMs UCNOo/b3ytom OdHHbIe



Mecma B Kayecmae pekpeayuoHHoU 30HbI. B 2018 200y meppumopuu POMaHueBcKux 2op bbi1 NpUCBOeH
cmamyc ocobo oxpaHaemol npupodHol mMeppumopuu MeCmHO20 3HA4YeHUs] B 2paHUUAax Y3/108CK020
patioHa Tysbckol obaacmu.

Obbekm ucc1edo8aHust

PoMaHuyesckue 20pbl — 3MO NPUPOOHO-GHMPONO2EHHbIU pPeKkpeauuoHHbIU Komniekc obuied
naowaosto — 1289,2 ea. Ocobo oxpaHsemas meppumopus MecmHo20 3HA4YeHUs, NPUMeYamesibHas
MeppukoHamu U 3amonsieHHbIMU Y20/IbHbIMU Kdpbepamu[1,2]. B eé 2paHuuax pacnonoxeHs 27
Bodoémos 2aybuHol om 10 do 79 mempos u obused niowaobto 172,6 ea. Omsasisi 3aHumarom 108,6 aa.
B 6nuxcaliwue HeCKoIbKO Jiem MeCmHble B/1acmu NAAHUPYOM passumb HA O0aHHOU meppumopuu
MYpUCMUYECKY0  UHGPAcmpykmypy C NOC/IeOYIOUWUM  CO30aHUeM — MYypUCMCKO-pPeKpeayuoHHo20
K/1lacmepa u passumuem 3Komypusmd.

PaHee Ha Mmecme POMAHUEBCKUX 20p HAxXoOWwiuCb YWAKOBCKUE Kapbepbl [10OMOCKOBHO20
Y20/1bHO20 bacceliHa. Vix Bbipabomka npekpamusiack B8 1996 200y. [1o30Hee kapbepbl 3amonusu. Tak
0bpazosasnack uenas cucmema Bo00émMos pazHol ¢opmbi U 21yOuHbI.

3anexcu yens pacnonazanucb Ha Hebosbwol 2nybuHe. [jobbida Benack npeumyusecmBeHHo
OMKPbIMbIM CNOCObOM. [loc/ie npekpawieHus: paspabomku Kapbepos 0CMasaucb 0MBAsbl BCKPbIUIHbIX
nopod Bbicomol 34 — 37 mempos. Co BpeMeHeM meppuKkoHbl NOPOC/IU 0epesbamMu U mpasol, 03epa
npuobpesnu 6onee npupodHsie o4epmarus. OHU co30aiu pedkull 018 0aHHoU MecmHOCmU pesibed,
npuBiekaroujul Ha 3my MeppumMOopUIO PeKPeaHmos.
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PucyHok 1. MecmonosioxeHue ucciedyemo2o B000EMAa U mo4yka ombopa aHaau3upyembix npoo.
Obbekmom ucciedoBaHus sBasemcs Bo00EM (puc.1) 00HO20 U3 3aMONJeHHbIX YUAaKOBCKUX
Kapbepos.
[Ipedmemom uccreoo8aHus A8/5emcs MOHUMOPUHe NOBEPXHOCMHBIX NPUPOOHbLIX BOO 0OHO20 U3

paHee paspabamsiBaembix YWaKkoBCKUX Kapbepos [T00MOCKOBHO20 y20s1bHOo20 bacceliHa ¢ nociedyrowsell
oueHKoUl ux 2uOPOsI02UHECKO20 U 2UOPOXUMUYECKO20 COCMABd.

PoMaHLIeBD Va

Mamepuasibl U Memo0db! UCC/Ie00BAHUS

OnpobosaHue NoBEpXHOCMHbIX BOO NPOU3BOOUJIOCL 0J1F OUEHKU Ka4ecmaa B00bI UCC/Ie0yemMo20
2uopozpaguyeckoeo obbekma, AB/SHWE20CS KOMNOHEHMOM NPUPOOHOU Cpedbl, NOOBepPHeHHbIM
3a2ps3HeHUHO.

Ombop npob BoObI U3 NOBEPXHOCMHO20 B0O0OemMa oceHbto 2021 u 2022 22. npou3BooUsICa B
coomsemcmauu ¢ FOCT 31861-2012 «Boda. Obujue mpebosaHusi K ombopy npob». [lpu nposedeHuu
JK0JI020-200XUMUYECKUX pabom ombupanucb moyveyHbie npobbl BoOkI[3]. Obbem npob 054
IKOsI02UuHeCKOl OUEHKU 3a2pA3HeHUs BO00eMd PeKkpeauUoHHO20 HA3HA4YeHus omoupasaca 8 UeHmpe
B000EMA U3 NOONOBEPXHOCMHbIX BOO (Ha 2/1ybuHe okosio 0,5 m) u cocmasnsn 1 7.

Yucmele BodoombopHbie émkocmu (6ymaisiu) npedsapumesibHo 0NOAACKUBAAUCL ombupaemol
8000 U 3aN0JIHSIUCL «NO0 20p/10» 63 BO30YWHbIX Ny3bipel.



OmobpaHHble npobbl B meyeHue 5 yacos bbiiu docmasneHbl 8 sabopamopuro «MoH» (2.
Mbimuuju), ede 8 2021 200y nodBepa/iuCb IKCNPeCC - aHaausy ¢ onpedeseHuem: obujell #ecmkKocmu,
0bwez0 xcesesa, HUMpamos, B0OOPOOHO20 nokasamesis (pH) u obuieco coeco0epicaHus.

B pamkax pacuwiupeHHo2o aHaausa 8 mod xe sabopamopuu pazosol BoOHoU Npobbi oceHbto 2022
200a u3 mol e moyYyku Obliu onpedesieHbl: 0bWas XecmKocms, obujee xene3o, HUMpPamsl,
BOOOPOOHbIU Nokasamesib, 06Wee COIeCO0ePHaHUe, MYmMHOCMb, UBEMHOCMb U NEepMAHeaHAMmHYH
OKUC/IIeMOCMb.

HopmamusHble 3HaYyeHUs aHaau3upyembix nokazamesel onpedess/iucb B COOMBEMCMBUU C
CarlluH 1.2.3685-2 1"TueueHuyeckue Hopmamuss! U mpebosaHus K obecneyeHutro besonacHocmu u (uau)
besspedHocmu 019 Yesnoseka ¢akmopos cpedbl obumanus” Ha ocHosaHuu [TH ® 14,1:2:4.135-98
«KonuyecmseHHbIU  Xumuyeckud aHanaus B00. Memoduka BbinOsHeHUs u3MepeHul maccosol
KOHUeHmpauuu 31emeHmos 8 npobax numsesol, NPUPOOHbIX, CMOYHbIX BOO U AMMOCHEPHbLIX 0CAOKOB
Memo0oOM AMOMHO-3MUCCUOHHOU Cnekmpomempuu C UHOYKMUBHO CBA3AHHOU Naasmou».

Pe3ysibmamai U ux obcyxcdeHue

Pe3ysibmamal 2UOPOXUMUYECKO20 SKCNPecC-aHanau3d Bo0bl 0aHHO20 BOOOEMA, NPOBEOeHHbIe
nabopamopuell «MoH» 8 Hosabpe 2021 (npomokon N2 7339 om 09.11.2021) nokazasu npucymcmaue 8
BOOHbIX MACCAX KAOMUS, UUHKA, XpOMA U HUKeJsIA. [1pu 3mom, NpesbilieHUs COOepH(aHUS HUKEe/IS B BOOe
3auUKCUPOBAHBI HA NOPSOOK BbilIE, 4eM HOpMAamuBHble nokazamenu (0,22 mz/OM® npu Hopmamuse — He
bonee 0,02 M2/OM’), a npesbilIeHUS NO KAOMUK MOXe UMEOMCS, Ho MeHee 3HaqdumesbHbie (0,0015
me/OM° npu Hopmamuse — He bosiee 0,001 m2/oM’).

[udponoeudeckue nokazamesnu (npomokos N1 om 14.10.2021) no usemHocmu, MymHOCMU,
KOHUeHmMpauusim 8000pOOHO20 NOKA3amesisi U 06Uemy COeco0epiaHuro He NPEeBbILIAIU HOPMAMUBHbIX
nokazamesied. [Ipu 3MOM NOKAzamesiu 3ecmKocmu B800bl bbiiu nosbiwueHHbIMU (11Me-3K8./1 npu
Hopmamuse — He bosiee 7,0 Me-3KB./J1).

[1oBMOPHbIU pacluupeHHbIt aHaau3 B00bI MO20 X BO00EMA, HO yxe B Hosbpe 2022 200a
(nabopamopus «HoH», npomokos1 N°10376 om 20.10.2022) nokazan:

3Ha4yumesibHble NpeBbIleHUs] 3aPUKCUPOBAHbI NO NOKA3AMENSIM: AOMUHUS — KOHUEeHmpayus
15,6 m2/om® npu Hopmamuse — He bosee 0,2 Me/OM> u 0buie2o xene3a — KoHueHmpauus 7,9 me/om’ npu
Hopmamuse — He bosiee 0,3 mz/om>.

Mokazameriu, Ha NOPSOOK NPEBbILIAULUE HOPMAMUB, 3aPUKCUPOBAHbI Y: Map2aHya — 2,04 me/om’
(Hopmamus — He bosiee 0,1 me/om?), numus — koHueHmpauus 0,13 me/om® (Hopmamus — He 6osee 0,03
Me/OM3), cBuHUa — KoHueHmpauusa 0,025 me/om® (Hopmamus — He 6onee 0,01 me/Om?), Hukens —
koHueHmpauus 0,253 me/om> (Hopmamus — He 6osee 0,02 me/om)

MeHee 3HaqumesibHble NPeBbILICHUS onpedesieHbl N0 CO0ePIAHUI Kobabma — KOHUeHmMpayus
0,121 me/om® (Hopmamus — He 6osee 0,1 me/om>).

KoHueHmpauuu Kasaus, MazHus, Kaabuus, Hampus, Meou, MbIUbSKA, KAOMUS, YUHKAd, CMPOHYUS,
bapus, bepunus, bopa, sBaHaous, MoauboeHa, xpoma, mumada, cepebpa, KpemHus, pmymu, cesieHa u
CYPbMbl — HE NPeBbILIAOM YMBEepPHOeHHbIe HOPMAMUBHbIe NoKaamesu 8 coomsemcmasuu ¢ CaHlTuH
1.2.3685-21ulHA ® 14,1:2:4.135-98.

Takum obpasom, onpedeneHHble B8 2021 u 2022 eodax /1abopamopHbIM —aHAIU30M
2UOpoXUMUYecKue nokazamesu npupooHol BOObI 00HO20 U3 YUWAKOBCKUX Kapbepos, BbISBUJIU
npesbileHus KoHueHmpauyul psoa Beujecms No CPABHEHUH) C YMBEPHOEHHLIMU HOPMAMUBAMU, ad
umerHo:. amromuHus (78 MAK), obwezo xenesa (26 MN4K), mapearua (20 IM4K), Hukens (12 I4K), aumus
(4 MAK), cauHya (2 I4K).

Hanuyue B npupoOHbIX BOOAX aMOMUHUS [4,5] moxem 06bACHAMBCS HaIUYUEM NOOCMUIAOULUX
20PHbIX NOPOO, B M.Y. 2/IUH, A MAKH*Ee AHMPONO2eHHbIX PAKMOopPOB, HaNPUMEP, NPOMbILLICHHbBIX CMOKOB.
lonaswul B8 BOJy Memasi/ AKMUBHO pacmaopsemcs C 06pazosaHuemM eudpoKcuoos, OOKCUMOSB,
2u0pox/10pudoB U m.o.

HakonsieHue xce/ie3a Moxem npoucxooums 3d cHem NOCMYynJieHUs NOO3eMHbIX U NPOMbIUICHHbIX
B00. KoHUeHmMpayus xesne3a 8 sode 3aBUCUM OmM e€ KUCOMHOCMU U COOepyaHusi Kucaopoda. llpu
amom, codepxaHue 8 Booe xesesa bosee 1-2 Me/OM> 3Ha4umesbHo yxyowdaem op2aHoienmuyeckue
cBolicmBa, NOBbLILIAS UBEMHOCMb U MyMHOCMb BOObI.

Hanu4ue mapeaHuya 8 NpupoOHbIX BoOAx 4acmo CONPOBOMOAem NOBbILUEHHbIe KOHUeHmpauyuu
xeenesa. [lymu nonadaxus MapaaHya 8 800y CBA3AHbI C MAJIbIMU U 2PYHMOBbLIMU BOOAMU, PA3PYUICHUSIMU
20PHbIX NOPOO U Pa3/iodeHuUem pacmumesibHbIX OCMAHKOB. [1oBbIleHHOe COoOepHaHue MapeaHyad



cnocobcmsyem nepexody esne3a 8 mpexsaieHmHy Hepacmaopumyro ¢opmy ¢ obpasosaHuem om
pbixe20 00 MEMHO-KOPUYHEBO20 U/IU YEPHO20 OCAOKA.

OCHOBHbIE ~ UCMOYHUKU — NOCMYNJIeHUs — HUKesis B8  NPUPOOHble  BOObI  CXOOHbI  C
Bbienepeyuc/ieHHbIMU (071 MapaaHyad). 3mo — NPoyecchl paspylieHusi 20pHbIX NOPOO, NOO3eMHbIU U
NOBEPXHOCMHbIU CMOK, PaA3/ioeHue pacmumesibHbIX U XCUBOMHbBIX OCMAHKOB, A MAKMe
Npou3B0OCMBEHHbIU CMOKU.

lpucymcmasue 8 B00ax UMUS U CBUHUA 0bBSCHAEMCS UX BbINAOGHUEM U3 NPOU3BOOCMBEHHbIX
BbI6POCOB U CMOKOB.

3aksiroqeHue

B 3aK/IH04eHUU MOXCHO KOHCMAmupoBamb, YMO pe3y/ibmdamabl NPoBeO0eHHbIX 1abopamopHbIX
aHau308 NPUPOOHBLIX BOO YUIAKOBCKO20 Kapbepa caudemesibCmayom O MoM, YMo:

- npesbiweHue K 8 decamku pa3z OOHAPY»eHbl Yy MAakux Bewecms, KaKk amoMuHul, obujee
JHes1e30, MapeaHey, U HUKe b,

- HesHa4yumersbHble npesbiweHus (0o 10 [4K) BbigsieHbl B8 COOEPXaHUU umus, CBUHUA U
kobanbma,

- 8 800ax npucymcmsyrom Kaaul, mazHud, Kaabyud, Hampud, meob, MbIUbAK, KAOMul, YUHK,
cmporuud, bapud, 6epuniud, 6op, saHaoud, MosuboeH, XxpoM, mumad, cepebpo, KpemHul, pmyme, ceseH
U CypbMa. VX KOHUEHMPAauuu He NPesbItIarom yYymBepHOeHHbIe HOpMamusk|.
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THE LEGAL OBJECT OF THE CRIME OF HUMAN CLONING
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Abstract

This paper includs information about cloning — crime against human genome, in particular
about legal object of the crime of human cloning. The author tries to establish the circle of values
and social relations affected by committing the crime of human cloning. Finally, the author makes
a definition of the special legal object of the human cloning crime

Keywords: human genome, interventions in genetic heritage, genetic manipulations, human
cloning, legal object.

Introduction. Universal Declaration on the Human Genome and Human Rights expressly states that
the human genome underlies the fundamental unity of all members of the human family, as well as the
recognition of their inherent dignity and diversity. In a symbolic sense, it is the heritage of humanity. 1.

Intensive research into the structures that make up the hereditary material granted possibilities
for scientists to intervene in the human genome and carry out genetic manipulations.
At the same time, these researches opened the way for committing antisocial acts and crimes against
humanity, against the life and health of the person (like human cloning, etc.).

One of the crimes that attack the human genome, including the values and social relations around
it, is human cloning.

In this research, the author aims to identify the circle of values and social relations around the
human genome that are affected by committing the crime of human cloning.

Materials used and applied methods. The international, regional and national normative
framework that ensures the legal protection of human genome, as well as a vast doctrinal framework in
the field of genetics and criminal law, were studied and used in the preparation of this work. The
following methods were used: logical, comparative, analysis and synthesis, systemic.

Results obtained and discussions.

Human cloning is defined as: ,genetic process by which identical copies of the same individual can
be obtained. "

The legal dictionary defines the object of the crime as representing the social value that is
endangered or harmed by the commission of an act criminalized by the criminal law.?

In the specialized doctrine, the object of the crime is also defined as: "social values and social
relations created around this value that are prejudiced or damaged by the criminal act"?

We consider that the object of crimes in the field of the human genome is the values and social
relations around the human genome, to which the criminal act cause a damage or a real danger of
damage.

The science of criminal law approaches 3 levels of the object of criminal protection: general legal
object, generic legal object and special legal object.

The general legal object includes all social relations protected by the criminal law. The general
legal object is not important for the qualification of the crime "human cloning”, as a result we will not
dwell on it.

" Universal Declaration UNESCO on the Human Genome and Human Rights. 11.11.1997. Available: https.//www.
ohchr.org/en/instruments-mechanisms/instruments/universal-declaration-human-genome-and-human-rights. art. 1

2 BOAGHI, V. Clonarea fiintelor umane: problemd eticd, morald si juridicd. in: Revista Nationald de Drept, 2004, nr. 6, p.52

3 DICTIONAR JURIDIC. Obiectul infractiunii. [citat la 09.10.2021]. Disponibil: https.//legeaz.net/dictionar-juridic/ obiectul-
infractiunii.

4 BOTNARU, S., SAVGA, A., GROSU, V., GRAMA, M. Drept penal. Partea generald. Chisindu: Cartier, 2005 (Combinatul Poligr.).
p.148
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The author V.Manea defines the object of gender as "a group of homogeneous social relations,
mutually linked, protected by the criminal law against crimes which, by their legal character, also form
a homogeneous group”>

The chapters of the Special Part of the Criminal Code are systematized according to the object of
gender, that is, according to the groups of homogeneous social relations protected by the criminal law.

The creation of a clone would endanger the human species and the security of mankind, for which
reasons the legislator placed this crime in Chapter | of the Special Part of the Criminal Code of the
Republic of Moldova.

The generic legal object of the crime of human cloning is the social relations that defend both the
peace and the security of mankind, being the most important social values protected by the states, due
not only to the degree of social danger they present at the national level, but also at the global level.®

In opinia noastrd, obiectul generic al acestei infractiuni ar trebui sd fie relatiile sociale cu privire la
securitatea omenirii, perturbata prin actiunile ingineriei genetice, viitorul comunitdtii si specia umand,
precum si dreptul la nealterarea genomului uman.

In literatura de specialitate obiectul juridic special al infractiunii este definit ca fiind ,valoarea
sociald concreta (si, implicit, relatiile sociale corespunzdtoare) cdreia i se aduce atingere prin
infractiune”.

In our opinion, the generic object of this crime should be social relations regarding the security of
mankind, disturbed by the actions of genetic engineering, the future of the community and the human
species, as well as the right to the non-alteration of the human genome.

In the specialized literature, the special legal object of the crime is defined as "the concrete social
value (and, implicitly, the corresponding social relations) which is affected by the crime”.

Regarding the special legal object of cloning, the doctrine indicates that it "consists of social
relations regarding the security of mankind which is endangered by the fact of creating identical human
beings"?®

According to the author V.Manea: "the direct object of cloning is social relations, which ensure the
dignity of man as a representative of the human species, the individual integrity and the inviolability of
the person"?

Other authors approach the special legal object of cloning as consisting of "social relations
regarding the security of mankind, disturbed by the actions of genetic engineering”. We support the
position set out in the doctrine, that in the case of cloning there is no harm to the life or health of a single
person, the passive subject is not only the physical person, but is the human community itself, its future,
the future of the human species.’

The opinion of the author A. Barbdneagra is also relevant. He defines the special legal object of the
cloning crime as "consisting of social relations regarding the assurance of the perpetuation and evolution
of the human species against the state of danger resulting from the creation by cloning of a genetically
identical human being to another human being"."’

In Romanian specialized literature, it is considered that "the specific legal object of cloning consists
of social relations whose normal formation, development and development are ensured by the legal
protection of the social value that is the human being in his dignity and identity, by criminalizing the act
of creation by cloning a human being genetically identical to another living or dead human being".’?

In the case of cloning, we support the opinion of some authors (V. Manea, V. Boaghi), who consider
that the special legal object of cloning is complex. In this context, when performing the legal-criminal
analysis of the cloning crime, the author V. Manea identifies additional (optional) direct objects: "the life
and health of the surrogate mother, the way to regulate medical activity".”
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The author V. Boaghi mentions that, along with the main special legal object, there is also an
adjacent special legal object: the life and health of the person, being shaken as a result of possible
scientific research in this field. In the author's view, "following the works, experiments, analyzes carried
out in scientific laboratories with the aim of artificially creating the human being, humanity risks ceasing
to perpetuate itself naturally, to submit to new illnesses, epidemics, serious unknown diseases, probably
due to the weakening of the body following genetic manipulations”. From this perspective, the author
claims that "through the artificial creation of human beings, honor, respect and human dignity are
affected.”’?

The author M.Mutu claims that the immediate complementary object of this component is formed
by the social relations related to the health and life of the cloned embryo, this being a human being and
not an object of use.”

In the opinion of the Romanian authors Gh.Scripcaru, A.Ciuca, C.Scripcaru and L.Isac, the object of
these crimes must include, equally, the protection of the common genome of humanity as well as the
protection of the individual genotype in terms of its integrity from which the right to health and dignity.’®

The social values protected against genetic manipulations, particularly human cloning, are
collective in essence. As a result, when determining the circle of values and social relations that can be
affected by cloning, both the actual damage caused and the potential danger must be assessed.

Next, in the present research we will try to identify the circle of values and social relations that fall
within the object of the cloning crime, among which the following can be mentioned:

1. The human genome, the common heritage of humanity, which imposes the obligation to be
protected regardless of the phenotypic characteristics of the person. According to art. 13 of the European
Convention for the Protection of Human Rights and the Dignity of the Human Being in relation to
applications of biology and medicine: "an intervention whose object is to modify the human genome may
only be undertaken for preventive, diagnostic or therapeutic purposes and only if it does not aim to
introduce no change in the genome of a descendant."” The human genome is the basis of human identity,
dignity and diversity, the human meaning more than its the genetic program.’®

The right to the integrity of the human genome is an absolute human right, imprescriptible and
non-negotiable, which extends to the biological species, man being unique, a unique result of his evolution
and possessing an unrepeatable gene pool. The integrity of the individual occupies an important place in
the system of fundamental rights and freedoms of the European Community, enshrined in art. 3 of the
EU Charter which states: "(1) Every person has the right to physical and mental integrity. (2) In the fields
of medicine and biology, the following must be observed in particular: (d) the prohibition of cloning of
human beings for the purpose of reproduction."”

In accordance with the provisions of the Council of Europe Recommendation regarding the
protection and patentability of products of human origin no. 1240/1994: "the human being is a subject
of law and not an object, and the human body is inviolable and inalienable, being linked to the physical
person entitled to rights and obligations"°

2. The dignity and identity of the human being. According to Protocol no. 1 of the Convention for
the Protection of Human Rights and the Dignity of the Human Being against the Applications of Biology
and Medicine: "the instrumentalization of the human being through the deliberate creation of genetically
identical human beings is contrary to human dignity and constitutes an improper use of biology and
medicine."’
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According to art. 11 of the UNESCO Declaration "Regarding the human genome": "the practice
that goes against human dignity, such as the practice of cloning for the purpose of reproducing the
human being, is not admissible". %°.

Cloning is a duplication of a human being, a process of artificially creating a human embryo that
carries the same genetic information as another embryo, fetus, living or deceased human being. The act
of transferring the hereditary patrimony of a human being to another (future) human being, represents
a violation of the "human dignity" value, each person having the right to be unique, but not a duplicate
of another person. At the same time, cloning also raises problems regarding the identity of the human
being. It is not clear what the status of the clone will be, what will be its nationality, its citizenship, how
it will be identified, what will be the relations between the clone and the cloned person, etc. If the clone
commits a crime, it is not clear who will be held responsible, the clone or the cloned person, given the
identity of their genetic material.

3. The natural evolution of the human species and human races in their diversity, uniqueness,
integrity and health. Human cloning leads to genetic uniformity, which is itself considered "a crime
because it impoverishes genetic diversity as an evolutionary progress in nature, denying the freedom and
responsibility of man arising from this genetic diversity and uniqueness."> Human cloning affects the
right to reproduce as part of the natural evolution of the human species. Following the artificial creation
of the human being, humanity risks ceasing to perpetuate itself naturally. The prohibition of reproductive
cloning of human beings follows from the inherent nature of the human being. Each man and woman
have 23 chromosomes in their germ cells, the combination of which gives rise to a new human life - a
gamete with 46 chromosomes. This natural mode of reproduction is at the heart of human legal relations
concerning the social institution of family and marriage, the regulation of birth, and the determination
of a person's legal status. Cloning reproduction is likely to destroy or significantly distort the institutions
specific to family and marriage, legal status and identification of personhood, property and inheritance
rights, etc.

Human cloning also violates the right to health as an element of the health of the human species.
In accordance with Art. 3 of the European Convention for the protection of human rights and the dignity
of the human being with respect to the applications of biology and medicine, "fair access to health care
of adequate quality" is propagated. According to the provisions of art. 17 paragraph 2) of the European
Convention for the Protection of Human Rights and the Dignity of the Human Being with respect to the
applications of biology and medicine: "Research on a person without the capacity to consent as stipulated
in Article 5 may be undertaken only if all the following conditions are met: i the conditions laid down in
Article 16, sub-paragraphs i to iv, are fulfilled, ii the results of the research have the potential to produce
real and direct benefit to his or her health,; iii research of comparable effectiveness cannot be carried out
on individuals capable of giving consent; iv the necessary authorisation provided for under Article 6 has
been given specifically and in writing, and v the person concerned does not object."?*

In the case of human cloning, we can talk about a worsening of the health of humanity, which,
being genetically impoverished, is more vulnerable to diseases and viruses, and its longevity is reduced.
We support the author V. Boaghi's vision regarding the risks of cloning: "cloning would reduce the genetic
heritage of both the human species and animals, so that there may be a risk of creating a population of
identical individuals, who could suffer from the same diseases, sensitive to the same type of pathogens,
and a single virus could exterminate a large part of the population”?

4. The right to life is an inherent human right, enshrined in fundamental rights, which can be
violated by cloning. The right to life and human dignity - guaranteed by the European Convention in
articles 2 and 3 - implies the right to inherit characteristics that have not undergone any manipulation.?®
The problem of the right to life in the context of human cloning is quite large, because on the one hand,
the right to life also means the right to measures that improve the quality of life or prolong it. Some
authors emphasize that in the case of cloning, there is a risk that humanity will stop perpetuating itself
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naturally, will be subject to new diseases, unknown serious diseases, probably due to the weakening of
the organism as a result of genetic manipulations.?” The same author specifies that, in fact, if the clone
derives from the genes of an adult, the genes are aged, respectively the longevity of the clone is initially
reduced.?® Thus, following human cloning, the quality of life worsens and its duration decreases. At the
same time, in the case of cloning, the right to life is also violated, at least in the following situations:
destruction of unused clones; selection of embryos for implantation; forced removal of supernumerary
embryos, etc.

5. The parental institution. Human cloning technology as a form of artificial reproduction can lead
to a change in social consciousness, to the emergence of a number of problems, questions, social
contradictions and legal conflicts, including: relations between potential parents and clones; who will be
considered the parents of the clone; the rights and responsibilities of the cloned in relation to their clones
and vice versa; the legal status of the clone; clone identification, the relationship between the clone and
the mother, between the mother and the cloned person; the rights and obligations of the cloned person
in relation to his clone; the clone's right to inherit the cloned person; establishing paternity in the case of
the child born from three people involved in the cloning process, especially in the situation where the
cloned cell is female., etc.

6. Right to privacy, information and consent. In the context of human cloning, the right to privacy,
information and consent is violated, which also emerges from the provisions of art. 5, 6 and 10 of the
Convention. According to art. 5 of the Convention: "An intervention in the health field may only be carried
out after the person concerned has given free and informed consent to it. This person shall beforehand
be given appropriate information as to the purpose and nature of the intervention as well as on its
consequences and risks. The person concerned may freely withdraw consent at any time." This right can
be violated in the case of human cloning, because there is no consent of the clone as a person to be used
in research and interventions. At the same time, according to art. 6 of the Convention: "an intervention
may only be carried out on a person who does not have the capacity to consent, for his or her direct
benefit.?’

In the case of cloning, based on the nominated provisions, the clone does not have the capacity to
consent, and its direct benefit is not proven.

The International Declaration on Human Genetic Data provides: "The right to privacy, expressed by
the participation of one or another person in research using genetic data, human proteome data or
biological samples must be protected and the respective data kept confidential ">°

7. The right to natural selection and genetic non-discrimination. Cloning favors eugenics and
genetic discrimination. "Cloning could be used to create the perfect ‘'man'a man of extraordinary physical
strength, a genetic superclass">" Thus, eugenic practices lead to the tendency to organize the artificial
selection of people. Gene selection is closely related to "human selection," made possible by advances in
genome editing, leading to eugenics. Eugenic practices can lead to the decrease and eventual loss of
genetic diversity. Also, the practices artificial selection methods can lead to discrimination on genetic
grounds.

We support the opinion of some authors, who believe that: "especially biotechnologies have
revolutionized molecular biology, genetics, but they have also brought the risk of genetic manipulation,
eugenics, reproductive medicine (fertilization in vitro, reproductive cloning in humans, the possibility of
choosing and determining the sex of the future fetus), predictive medicine (with possible discrimination
based on genetic criteria in employment, insurance), tissue and organ transplantation (with the risk of
illicit trafficking and their commercialization), etc."?

According to Article 6 of the UNESCO General Declaration on the human genome and human
rights: "no one can be subjected to discrimination based on genetic characteristics, the purposes or results
of which are an attack on human rights, fundamental freedoms and human dignity".

With reference to the object of the cloning crime, could be also other values and social relations
that may be affected. We support an opinion expressed in the specialized literature, which considers that
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genetic manipulation crimes also involve social chaos, the facilitation of insurance fraud, the upheaval
of the medical database, by multiplying the DNA databases with a number of individuals per each profile,
thus so that the human community will be completely disorganized from the point of view of the
territorial infrastructure, as well as the institutional structure.??

Finally, we mention that the circle of values that constitute the object of the cloning crime can be
extended to other human rights. This also emerges from the provisions of art. 10 of the UNESCO General
Declaration on the human genome and human rights, which establishes: "o research or research
applications concerning the human genome, in particular in the fields of biology, genetics and
medicine, should prevail over respect for the human rights, fundamental freedoms and human
dignity of individuals or, where applicable, of groups of people"?*

Conclusions. Starting from the above, in our opinion, the special legal object of the cloning crime
includes the values and social relations regarding the security of humanity that is endangered by the
manipulation of the human genome for the deliberate creation of human beings, including: the dignity
and identity of the human being, the natural evolution of the human species and human races in their
diversity, uniqueness, integrity and health, natural selection, the right to privacy, information and
consent, privacy and genetic non-discrimination, as well as other fundamental rights and freedoms
against interference with heritage genetic.
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Abstract

In the article, on the example of the activities of the teacher of the Republican Secondary
Specialized Music Boarding School for Gifted Children named after Kulyash Baiseitova A.B.
Gizatova, the principles of the formation of a creative personality in compulsory piano lessons are
considered. The processes reflecting the pedagogical interaction of a teacher with students of
various musical specialties are shown on the basis of the pedagogy of co-creation. It is concluded
that the conscious motivation to study the compulsory piano discipline leads to professional
achievements in the performing arts.

AHHOMauus

B cmamee Ha npumepe OesamesibHOCMU nedazoea PecnybiukaHckold —cpedHel
CNeyuanu3upoBaHHoU My3bIKa/ibHOU WKOJbl-UHMeEPHam 0/ 00apeHHbIx demel umeHu Kysiaw
baticeumosol A.6. [u3amosol paccMampuBaromcs NPUHYUNBLI GOPMUPOBAHUS MBOPYECKoU
JIUYHOCMU HA YpoKax obs3amesibHo20 gopmenuaHo. [loKasaHbl NPouecchl, OmMpaicaroujue
neodazoz2uyeckoe B3aumooelicmsue npenodasamesis C YYeHUKaMU Paz/iuyHbIX My3bIKA/IbHbIX
cneyuasbHocmel Ha 0cHoBe Nedazoeuku ComBopYecmad. Jesaemcs B8bI800, YMO OCO3HAHHAS
MOMUBAUUS  U3yYeHus  OUCUUNJIUHbI — 0bs3amesibHo20  ¢opmenuaHo  npusodum K
NPoGeccUoHaIbHbIM OOCMUXCEHUSIM B UCNOJIHUMEIbCKOM UCKYCCMBe.

Keywords: pedagogy of co-creation, creative personality, compulsory piano
KntoqeBble ¢/108a: nedazo2uka COmMBOPYECMABA, MBOPYECKasl JIUYHOCMb, 0bs3amesibHoe
¢dopmenuaHo

BsedeHue. PecnybukaHcKkasi CpeoHssi Cneyuanu3upoBaHHas My3bIKaibHas WKoaa — UHMepHam
0719 odapeHHbix demel umeHu Kynsw badceumosol 8 2023 200y ommevaem 75-nemnud robuned. Ha
npomsixeHuu Bcel csoell ucmopuu cmapeliwee yyebHoe 3asedeHue Kasaxcmavd cnocobCcmBoBasio
CMaHoB/IeHUIO, PA3BUMUIO U pacuyBemy My3bIKa/bHOU Ky/ibmMmypbl Ka3axcmaHa. 3HameHumas Wwkosa
dasia mupy naesdy 3ameyamesibHbIX My3bIKAHMOB, KOMOPbIe NPOCIABUIIU KA3AXCMAHCKOe My3bIKa/lbHOe
UCKYCCMBO BO BCeM Mupe. Xu3Hb U 0esmesibHOCMb BblOAroWUXcs nedazo2os 6alceumoBCcKol WKOJbI,
MHO2UE U3 KOMOPbIX SBJISKHOMCS OCHOBONOJIOMHUKAMU MY3bIKA/IbHO - UCNOJHUME/bCKUX WKOJ B
KasaxcmaHe, mpebyem cB0e€20 UCC/Ie00BAHUS. Pe3ysibmamsl 3mMux UCc/1edoBaHull NO3B0J/SHOM



NoaYYUMb  3HA4YuUMesibHbId Mamepuasn 011 NOHUMAHUS COBPEMEHHO20 COCMOSIHUSI My3bIKa/IbHOU
Ky/Ibmypbl Kazaxcmadda.

Cneyuguka nedazoeudecko2o npouyecca WkKosbl umeHu Kyasw baldceumosol npedcmassisiem
cobol MHO20KOMNOHEHMHY Nnedazoaudeckyro cucmemy, dopmupyrowyro bydyue2o My3bIKaHma -
npogeccuoHasa. dma cucmema BKI4aem B cebs mpyo NneoazocoB pPaz/iuyHbIX omaeneHud,
KOHUepmmelcmepos, My3bIKasbHbIX Bocnumamesnel WKobl u pooumesnel, B8 pe3ysibmame 4e2o
dopmupyemcs cneyugudeckoe nedazoaudeckoe B3aumodedcmaue mexcoy ydumesnem u y4eHukom. OHa
Hanpas/sieHa Ha passumue mBopYeCcKoU IUYHOCMU 06y4aroU,e20Ccs 4epes nedazoeuKky Comaop4Yecmaa.

Obbekm u MemoObl UCCIe00B8aHUs. B 3mom KOHmMekcme npedcmassisemcs aKkmyaabHbIM
obpawjeHue K nedazocudyeckol OesmesibHoCmuU AKxaHbiM bucereanuesHs! [uzamosol (12.05.1956-
14.12.2023) - nedaeoza — uccnedosamesns PCCMLLV umeru Kynaw baticeumosod.

lusamosa A.b. podunack 8 eopode Anma-Ama. Omeu - [uzamos buceHeanu [usamosuY — 4YsieH
Coroza komnozumopos CCCP, my3bikosed, KaHoudam UCKYCCmBOoBeOeHUs, Mams - Bpa4y mepanesm
Bbicweld kameeopuu. B 1982 200y okoH4una Anma-AmuHCKYK 20CYy0apCmBeHHYH KOHCepBamoputro
umeHu KypmaHedsbl NO  CneuyuasbHoCmu  ¢opmenuaHo, Kaacc npogeccopa, KaHoudama
uckyccmaosedeHusi 3.A. KupcaHosol.

B 1975 200y Ha4yana cBOoK MPpyYoosyHd 0esmesibHOCMb B My3biKaibHoU wKoae Kasaxckol
JenesHol dopoeu 8 2opode AIMa-Ame 8 Kadyecmse Npenoodasamesis CnNeyudsibHo20 ¢opmenuaHo u
KoHuyepmmelcmepa cmpyHHo2o omoesneHus. C 1982 no 2022 200 pabomana Ha omaoeseHuu
obsizamesibHo20 gopmenuaHo B8 PCCMLLUV umeHu K. baticeumosod, a makxe B8 Ka3zaxckou
HauyuoHabHoU akademuu UcKyccms umeHu Temupbeka XypeeHosa u Asmopckol wKone XaHuu
Aybakuposod.

BausiHue nu4HOCMU, NPogeccuoHanbHo20 nedazo2udeckoeo macmepcmsa A.6. [uzamosod Ha
passumue U CMAaHoB/IeHUe eé Y4eHUKOB B Ka4ecmase BbICOKOKBAIUPUUUPOBAHHbLIX CNeuyuasucmos,
ABJISeMCSs,  HeOCNOPUMbIM — GAKMOM  COBpemMeHHOU  My3blIKasbHoU  Ky/bmypbl  Kasaxcmada.
Jlokazamesibcmsom momy — oKkos10 70 1aypeamos paziudHbIX pecnybIuUKaHCKUX U MeOyHAPOOHbIX
KOHKYpCOB Nno Kaaccy obszamesibHoeo ¢dopmenuaHo. 3a 200bl pabomsbi 8 Kaacce A.b.[uzamosol
06y4anuCb MHo2Ue, HbiHe U3BECMHbIe My3bIKAHMbI, KOMOPbIe OKOHYU/IU BeOYUjUE BbICUIUE MY3bIKA/IbHbIE
yy4ebHble 3aBedeHusi Mupd, CMasu 20p00CMbH My3biKa/bHOU Ky/ibmypbl Pecnybiuku KazaxcmaH. Cpedu
Hux — 3acnyxeHHble desmenu PK Auda Aronosa, Taneam bepobieyios u Acesib HypkeHoBa, «MadeHuem
kadpamekepi» baxmusip Abopawes, 1aypeamsi Mex0yHapOoOHbIX KOHKYpcoB bepeke EHkebaesa, AlxaH
bekeHosa, Anbmaup Koxcaxmemos, KopaaH [xymabaesa, AlHyp Omemuc, Mepyepm Tyskbaesa, Epbon
Mawmbipbaes, ApmaH Mambipbaes, anus bucereanuesa, Atddoc AbOY/IIUH U MHO2ue Opyaue.

ledazoeuyeckas OesmesibHOCMb A.b. [u3amosBold Xxapakmepudyemcss MHo2uMu Npoyeccamu,
ompaxcarouumu nedazoaudeckoe siaumodelicmsue npenodasamesiss 0b6s3amesibHo20 GopmenuaHo ¢
YHYeHUKAMU pasziuyHbIX My3bIKa/IbHbIX CheyuasbHocmel Ha 0CHoBe Neddzo2uku ComBopYeCcmad.

«[ledazo2uka comsopYyecmBa —3mo He MOJIbKO Nedazo2uKka 0/15 00apeHHbIX (a, KaK U3BeCMHO, ewe
He OMmKpbIMble MajaHmMbl eCMb Y Kax}c0020), HO U npexde Bce2o — 00apusarow,ds nedazo2uxkd, Ko2oa
y4qumesib 20mos U cnocobeH wedpo U ¢ J1t0b0BbI0 Haoe/IImb MAiaHMamu U 006pbIMU NOPLIBAMU JIH6020
peberka.» [1]

BocnoMuHaHus y4eHukos A.b. [uzamosol [2] csudemesnibcmBsyrom O MOM, YO HA 3AHAMUAX
neodazoe yCmMaxas/IuBaaa mMako2o pooa MexJiu4HOCMHbIe OMHOWEHUS, B Pe3y/IbMame KOmMopbiX y4eHUK
U y4umesib CMAaHoBUIUCH CO30amesIIMU 00HO20 UCNOJIHUME/IbCKO20 MBOPYECK020 3ambic/id. Y HUX bbiiu
obwue yesu, UeHHoOCmuU, oHU CMPemMusIuch K obuwum pe3y/ibmamam — Ba0eHUro UCKYCCMBA uepbl Ha
opmenuaHo, Kak 0CHOBbI OPMUPOBAHUS NPOGECCUOHAIbHO20 MY3bIKAHMA-UCNOJIHUMESIS.

Ocywiecmssisis obpazosame/ibHble, passuBaroWiUe U BOCNUMAMesbHbIe Uesu Ypokd, nedazoe
0bs3amesibHo20 popmenuaHo omaoou/Ia Y4eHUKY PoJib AKMUBHO20 CY6beKma 0esmesibHOCMU. Y4eHUK
nod pykosoocmsom nedazoza pabomas HAd cnocobamu docmuxceHus y4ebHbix uenel, Hanpumep,
mexHuyYeckol beenocmu nasnbues 8 pabome HAO eaMmamu UAU 3MH0OAMU, COBEPUIeHCMBOBAHUS
NUAHUCMUYECK020 myule, KaHMuJseHbl, NpasusibHold annaukamypsl, Gpasuposku, neodanu3ayudy,
apmukyguul, OUHaMUKU UCNOJTHeHUS Npou3sedeHull pasHbIX #aHpos, cmusel U 3NoxX.

Ha ypokax y A.b. luzamosol 6o/buoe BHUMAHUEe YO0ess1oCb CAMOKOHMPOJIHO Y4eHUKA, KOMOPOe,
npexde BCe20, 3aK/4A/IOCh B YMeHuu «caywams cebsi». B.B. [opHocmaesa nucana: «JluyHoe
OMHOWEHUE K 38YKY BbIPAXAEMCS HEe MOJIbKO B MOM, KAK HaXUMAaellb KJAAsuWly, HO U KaK C/IbILUUUb eé
omsem» [3]. YmMeHue «caywams cebsi» cnocobcmayem pazsumuro aHaIUMuUYecko20 MbIUTIeHUS YYeHUKA
- ucnosHUmess, 4mo SBsssemcsl KpaldHe Heobxo0umMbiM 0/ CO30aHUSI MY3bIKabHO20 06pasa
npoussedeHust. [loamomy, nedazo2 musamesibHo NPOOYMbIBA/IA Ye/lu YPOKa, UCNOJIHUMEbCKUe 3a0a4u U



cpedcmBa ux O0OCMUXCeHUs, BCE 3MO NOOYUHSIIOCH 2/lyOOKOMY aHAnu3y U U3yYyeHuto nNedazo2om
UCNOJTHUME/IbCKUX BO3MOXCHOCMeU Y4eHuKka, 011 mo2o, Ymobbl B pe3ysbmame  COBMECmHO20
BONJIOWEHUSI MBOPYECKO20 3aMbIC/IA COYUHeHUe 0719 ¢opmenuadHo BOWIO B penepmyadp Y4eHUKd-
ucnosIHUMmens.

Ha ocHose aHanu3a UucnoIHUMELCKUX BO3MOXHOCMel Y4YeHuka nedazoe BbICMpPausadid
Npo2pamMmy pasBuUMUSI €20 MOMUBAUUOHHBIX U UHMes/IeKMYasibHbIX Kadecma. [Ipexcde Bce2o, nedazoe
BUOe/1A B YYeHUKe IUYHOCMb. VIMeHHO IUYHOCMHAS HANPABJIEHHOCMb 00yYeHus], nedazoeudyeckud makm
U macmepcmao, co30aHue ammocgepbl B3AUMHO20 COMPYOHUYeCmBa Oanau NOJIOXUMesIbHbIe
pe3y/ibmamai 8 N0020MOBKe NPOGECCUOHATIbHBIX MY3bIKaHMOB. [lokazamenamu pesyibmamuBHOCMU
MemooOuKU NPenoodBaHusl, OCHOBAHHOU HA nedazocuke ComMpyOoHUYeCmABd, NOoBbIWeHUs Y4ebHol
momusayuu ssasemcs 60sbwold npoueHm BbINYCKHUKOB Kaacca A.b. [uzamosod, nocmynuswux B
Bedywue My3blKasbHble y4ebHble 3asedeHus mupa (Mockosckyro, CaHkm-llemepbypecKyro, BeHCKyro
KoHcepsamopuu, KopoeBcKyr akademuro My3biKu B JIoHOOHe, BbICUlyro WKOJTY uMeHU [aHca Adciepa B
bepsiuHe, Ka3axckyro HAYUOHA/IbHYH KOHCEePBAMOpPUKD UMeHU Kypmareassbl, Kazaxckul HayuoHaabHbIl
YHUBepcumem UCKYCCmB) U YcnewHo npooo/muBwux obyyeHue B Bbicwel WwKoae no Kypcy
obs13amesibHo20 opmenuaHo Ha BbICOKOM NPOGHECCUOHAIbHOM YPOBHE.

VyeHuku knacca A.6. [uzamosol NOCMOSIHHO Yy4aCmMBOBA/IU B KOHUEPMAX, OpPeaHU30BAHHbLIX
omoeneHuem obs3amesibHo20 popmenuaHo. OOHol u3 ¢popm nedazozudeckol pabomel, OMPAICAOULUX
MeOUCYUNIUHAPHBIU NOOX00 K 0b6Y4eHUro, bbiiu KOHUepmbl, K020d Y4eHUKU COCMAas/siu Hebosibuiue
MY3bIKAJIbHO-NOIMUYECKUe KOMNO3UUUU, YUMaau CMUXOMBOPEHUs, ompaxaroujue 06pasHbIt mup
ucnosiHgemoz2o  ¢opmenuaHHo20  npoussedeHus.  Oma  ¢opma  pabomsl  dopmuposasa
UHMesIIeKmyasibHble Ka4yecmsad Y4eHUKd, a UMeHHO - UxX obpasHbil, meopemuyeckud, KOHKpemHo-
ucmopudeckud munbl MblWaeHUs. Tak, Hanpumep, ucnosHss mysbiky XVIll, XIX Bekos y4eHuku
NOo2pYXauCh B8 3N0OXY CO30AHUSI NPOU3BeOeHUs. []19 mo2o, Ymobbl B NOIHOU Mepe oWyuiasndch 3N0Xd,
nedacoe Haxoousaa 0715 KOHUePMHO20 UCNOJIHeHUS UCMOPUYECKUE KOCMKOMbI MO20 BPeMeHU, KOMOopbIe
npedocmas/iszu Ha NPOKAm mMeampbi 20p00d AIMAMEkI.

lpouecc opmuposarHus 6yodyuieco My3bIKaHMA-NPoPeccuoHana Heso3MoxeH b6e3 yMeHus
PAuUOHAIbHO NJIAHUPOBAMb CBOK) Yy4ebHYHO dessmelbHOCMb. MU YMEHUS U HaBbIKU NO PAUUOHATbHOMY
pacnpedesieHuro y4ebHol OessimesibHOCMU, BK/IYArOWY B Cebs N0020MOBKY K NPOCYUIUBAHUSIM,
IK3aMeHaM, KoHUepmam, KOHKYpCaM, cucmemamuyecku passusaaucb 8 kaacce A.b. [uzamosod.
OcCo3HaHHOE NJAHUPOBAHUE, YMeHUe onpedesiumb OCHOBHbIE U NPOMEXCYMOYHbIe Uesiu, Bpems U pecypchbl
Ha 0aHHoM 3mane oby4eHus ABAS/IUCL BAXCHbIM  GAKMOPoOM ycnexa B GHOpMUPOBAHUU
NpogeccUoHaIbHO20 My3bIKaHmd. [ledazoe BMecme ¢ y4eHUKOM NIaHUpoBasa y4ebHyro 0esmesibHOCMb
no oducyunauHe obsizamesibHoe GopmenuaHo mak, 4Ymobbl Y4eHUK CymMesi NPUHSIMb ydacmue Ha
KOHKYPCax U KOHUepmax He moJsibko No CneyuadabHoCmu, KamepHomy aHcambsiro, OpKecmpoBomMy Uu
XOpOoBOMY K/1ACCY, HO U 0bs3amesnibHOMY opmenuaHo. [jaHHbIU NOOX00 NO3BOJISA YHeHUKY oueHUMb cebs
KakK mBOPYECKYro JIUYHOCMb. [ledazoe mem cambiM 006uUBA/ICA Mo20, 4mobbl  pe3ysbmamsel
dessmesibHOCMU Y4eHUKd, 0CO3HAHUe CBOUX NPOGeCcCUOHA/IbHbIX BO3MOXCHOCMeU, B MOM YUC/e, CBOUX
UCNOJIHUME/IbCKUX Ka4yecmB B PoJiu KOHKYPCAHMA, NOBbIWIAIU CAMOOUEHKY, 0aBasiu BO3MOXCHOCMb
oueHumsb cebs B NpogeccuoHabHOU cepe Kak KOHKYPeHmMOocnocobHo20 UCNOHUMESIS.

B yesnigx peanusayuu BocnumamesibHol 3adaqu 0by4eHust Ha ypokax obs3amesibHo20 popmenuaHo
A.b. [usamosa o2pomHoe BHUMAHUe y0essisia OCO3HAHHOMY OMHOWeEHU0 K pabome Had usy4yaemod
Npoepammodll. YnpaxcHeHus U 2aMMbi U3y4aiuCb He MOJIbKO C NO3ULUU COBEPUICHCMBOBAHUS MEXHUKU,
HO U C MOYKU 3peHus peweHusl c80eobpasHbix «0pamamypeudeckux» 3aoady. Kak ommeyan I.M.KoeaH 8
KHu2e «Paboma nuaHucma» BUpmMYyo3Has uzepa «3mo He akKypamHasi U pasHoOYWHAsi 6e20mHs, Npo2ysika
NO KAaBUWAM, a CmpemumesibHbIl NACCax < ¢ adpecom, 3anyuieHHbIl, KaK KameHb B 0NpeOesiéHHYH Ueslb»
[4, c. 109.]. Paboma Hao noaugoHu4ecKuMuU Npou3Be0eHUAMU, PA3BUBAIA OYXOBHbIE KA4eCMAA y4eHUKd,
npuobpemasnuch HaBbIKU BA0EHUSI apmuKysuued, annaukamypod, 0CO6eHHOCMAMU NOIUGOHUYECKO20
MbIWIeHUS. VI3y4as npou3ssedeHust KpynHol ¢opMbl, y4eHUKU NO3HABAJIU C/I0M#(HbIE 3AKOHbI COHAMHOU,
BapuayuoHHoU U yukauyeckold ¢opmbi u 06pasbl, BONIOWEHHbIe B HUX. [IpouzBedeHuss Maaold ¢opmei
CNOCobCMBOBAIU  NOCMUMCEHUIO — PA3/IUYHbIX — cmusied  My3bIKU — NOCpPedCcmBOM  PACKPbIMUS]
XyooxecmseHHo20 obpasa npoussedeHud.

3aksrodeHue. Takum 0b6pasom, MOXCHO 3aK/HYUMb, YMO NPUHYUNBLI Nedd2oeuku CoOMBOopYeCmad,
BONJIOWEHHbIE B nedazoaudeckol dessmesibHocmu A.b.[u3amosol, HanpasssIuCsL Ha GopmMupoBaHue
cucmemb!  NPUOPUMEMOB,  ONPEOENISIOWUX — HUSHEHHYHO  Ueflb  Y4eHUKd — CneyuanusuposaHHoU
MY3bIKAJIbHOU WKO/IbI — CMAMb  BbICOKONPOGECCUOHA/IbHBIM ~ My3bIKaHMOM. Bocnumarue Bosu,
HacmoUu4usocmu B8 NpeodosieHUU UCNOIHUME/IbCKUX 3a0ayY, mexHuUYeckux mpyoHocmed, CYeHUYeckozo



BOJIHEHUSI ABJISIFOMCS NPOGECCUOHAILHO - 3HAYUMbIMU KaYecmaamu 6ydyuse2o My3bikaHma. YcnewHsle
BbICMYNJIGHUS] HA NPOC/YWUBAHUSIX, KOHUEPMAX, IK3amMeHax, Mexo0yHapOOHbIX KOHKYPCAx co30asasu 8
YYeHUKax YyBCcmBao yBepeHHoCcmu B cebe. Tem CambiM NOBbILLAIACL OCO3HAHHAS MOMUBAUUS U3YYeHUsT
oucuunauHbl - 0683amesibHo20  popmenuaHo ¢ - Uesrbko  OOCMUXEHUST  UCNOJIHUME/IbCKO20
npogeccuoHanusma 8 mysbike. OOHUM U3 HEOCNOPUMBbIX Pe3y/IbmamoB My3bIKasbHO-nedazoeudeckod
desmesnbHocmu A.6. [uzamosol sB/ISemcs MmBopYeckoe paszsumue JIUYHOCMU YYeHUKa U e20
CmarosJieHue 8 CouuaibHoOU U NpogeccuoHarbHol cpeoe.
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PROJECT WORK AS A METHOD OF HEURISTIC TECHNOLOGY ON ESL LESSONS
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Abstract

The article aims to define the essence of a project work as a method of heuristic technology.
Authors point out the relevance of using project work on ESL lesson, its benefits and drawbacks
while using it. It also includes tips to follow while using project work as a method of heuristic
technology.

Kevwords: proiect work. heuristic technoloav. ESL lesson.

Introduction

With the development of technology, all aspects of life became digitalized. Education has also been
modified and stepped in technology. However, should we forget all known methods of teaching and
blindly digitalize our education, or combine our experience in the past with today’s opportunities. The
answer seems obvious for modern demands, which need to be met by a specialist, are high. Employers
nowadays want to work not only with highly educated specialists, but also the one who is ready to learn,
con work in a team, is flexible in different situations, is quick to give solutions and creative. All this are
possible to gain with heuristic technologies. Because, technologies for heuristic learning promote the
process of “discovery” as a means of acquiring knowledge. These innovations can be traced back to
Socrates’ brilliant heuristic discussions, whose central theme was “knowing of ignorance.” Later, these
technologies found their way into classroom instruction through the pages of J. Rousseau and L.
Graham'’s pedagogical writings. J. Dewey rose to prominence as the primary developer and promoter of
heuristic technology in the 20 century. In contrast to studying “ready knowledge,” the heuristic
approach to teaching forces students to confront their own ignorance, which is then fixed and
meticulously investigated. Heuristic technology’s main goal is to personalize learning for each student.

Heuristic aspect of using Project work

In contrast to studying “ready knowledge,” the heuristic approach to teaching forces students to
confront their own ignorance, which is then fixed and meticulously investigated. Heuristic technology’s
main goal is to personalize learning for each student. He is designated as the “learner of knowledge”.

Heuristic technology’s so-called “open knowledge,” which is ambiguous and multivariate, is a key
component. A cognitive task may turn out to have no unambiguous solution at all, which is most
frequently the case in assignments with a humanitarian theme, or a teacher may know two or three
solutions while pupils give several more.

Students are grouped together into pairs, triples, and fives, among other combinations. Groups may
alter based on the activity or at the desire of the kids, and they may even include children of various ages.
The creation of instructional content is a collaborative effort between the teacher and the students and
is based on a certain logic: - creating a problem situation (feeling of difficulty), - defining the problem and
its difficulty; - proposing a potential solution (hypothesis); - logically testing hypotheses and drawing
some hypothetical conclusions; - observations and experiments that will allow you to accept or reject
logical conclusions.

You can accept logical conclusions or reject a hypothesis based on your observations and
experiments. The teacher’s attention is not focused on the precise information, abilities, and skills of the
pupils, but rather on their individual impressions and experiences of subject-practical engagement,
interaction, and communication, as well as their fundamental human abilities.

The teacher adopts an open personal position and “removes” his organizing role in the educational
process using a variety of strategies, including: - giving students freedom of choice (group, content, pace);
- excluding any direct control and point-based evaluation; - paying particular attention to the
organization of students’ reflection in educational activities. Heuristic technologies are used in the
classroom for a variety of group projects, in free groups for an educational project, in educational
“workshops,” and in business games.



Project work is a popular educational approach that involves students engaging in hands-on,
collaborative, and student-centered learning activities to accomplish a common goal or task. The concept
of project work has been around for decades, but it has gained more popularity in recent years as schools
and educators shift away from traditional lecture-based teaching towards more interactive and student-
driven approaches.

Benefits and drawbacks of using a project work

There are several benefits and drawbacks of using project work in education, and understanding
these can help educators decide whether this approach is suitable for their students and learning
objectives.

Benefits of Project Work:

 Engages students in active learning: Project work promotes active learning by encouraging
students to participate in the learning process, collaborate with peers, and take ownership of their
learning. This helps students become more invested in their education and develop a deeper
understanding of the subject matter.

* Encourages creativity and critical thinking: Project work requires students to use their creativity
and critical thinking skills to solve problems and complete tasks. This helps develop these skills, which
are essential for success in the modern workforce.

* Fosters teamwork and collaboration: Project work encourages students to work together and
collaborate, which helps develop their teamwork skills. This is essential for success in the workplace,
where collaboration and teamwork are often required.

* Builds practical skills: Project work provides students with the opportunity to develop practical
skills, such as research, writing, presentation, and time management skills. These skills are essential for
success in the modern workforce.

* Increases motivation and engagement: Project work can be highly engaging and motivating for
students, as they have the opportunity to work on something that is meaningful and relevant to their
interests and goals.

Drawbacks of Project Work:

* Requires more time and resources: Project work can be more time-consuming and resource-
intensive than traditional lecture-based teaching, as it requires more preparation, planning, and
supervision.

« Can be difficult to assess: Project work can be challenging to assess, as it is often subjective and
requires a more holistic evaluation approach that takes into account multiple factors, such as creativity,
teamwork, and critical thinking.

» May not be suitable for all subjects or topics: Project work may not be suitable for all subjects or
topics, as some topics may require more traditional teaching approaches or may not lend themselves well
to project-based learning.

 Can be challenging for some students: Project work can be challenging for some students,
particularly those who struggle with self-direction, collaboration, or time management.

» May require additional support and training for teachers: Project work may require additional
support and training for teachers, as they need to be familiar with the approach, have the necessary skills
to facilitate group work and collaboration, and be able to provide effective feedback and assessment.

How To Use a Project Work on ESL Lessons

Project work can be used to improve learning in ESL. This is a fairly common type

of training. After all, the new method of education in Kazakhstan focuses not on the active work
of the teacher, but on the independent learning of students. Just according to these criteria, design work
is ideal. Because project work is a specially organized, independent activity of students.

Generally, for a project based lesson, you will go through the following six steps.

1. The teacher present students with the problem to be solved.

2. Students determine the information they will need and what steps are necessary to solve the
problem.

3. Students make a plan for getting that information.

4. Students research the problem.

5. Students determine the best, creative solution to the problem.

6. Students present their solution to an audience using a multimedia approach.

How To Use And Make Good Project Based Learning

The problem you present to your students should have the following qualities.



e /t should have more than one right answer.

e /t should be an authentic problem in a real life setting.

e If you are teaching advanced students, it should mirror a problem they will face once they are
outside the classroom.

7 Tips for Successful Implementation of Project Working in the ESL Lessons:

1. Set a schedule or series of goals for students to accomplish throughout the project.

2. Give students a choice of how they will present the information to the class. (For example, write
and produce a film, give an in class presentation with visuals, create a fictional newspaper, etc.) Ask
students for input on how they would like to present their solution to the class.

3. If you plan on doing more than one project with your class, require them to do a different type
of presentation for each problem.

4. Consider having students keep a blog on the project, their process solving the problem, and the
results. You can do this on a class blog or have individuals set up their own blogs on free blog sites.

5. Invite feedback from the public or those knowledgeable about the topic on your students’ final
presentations.

6. Give your students feedback throughout the process. Don’t wait till the end and just assign a
grade for the completed project.

7. Guide students through the process. Continually meet with them to evaluate how they are
addressing the checklist. Give them guidance on how they might better accomplish their goals. Help them
periodically set new goals as needed.

Conclusion

The contemporary world always moves, which leads to constant acquiring of new technologies and
methods of doing something. By doing this we can always be trendy and better than we were yesterday.
However, we should not forget about interrelating our past experience, our creativity and new
achievements of technology. Otherwise, we would lose our capacity of being critical thinking.

To sum up, using project work on the ESL lessons as a part of heuristic technology can help to
formulate a specialist who meets all employer’s needs and is competitive on labor market.
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Abstract

One of the main tasks facing the modern education system is to create conditions suitable
for the development of academic skills that allow students to navigate and adapt to today's
modern society, for example, to quickly find relevant information, as well as to use innovations
effectively. We can achieve this goal by using interactive, game-based learning methods, as well as
other important learning methods. We need to analyze and compare modern teaching
technologies and determine the most effective technologies for teaching organic chemistry at
universities. These methods take into account modern problems and changing priorities — from the
general construction of the content of courses to independent cognitive activity focused on
students. The study of the use of modern and new pedagogical technologies in teaching organic
chemistry shows that they are one of the best means of improving the quality of a student's
education, since they contribute to the development of creative abilities, as well as such important
qualities as activity and critical thinking.

Keywords: teaching methods, inverted learning, blended learning, game methods,
interactive learning, distance learning, critical thinking.

Introduction

This article offers an overview analysis of methods and technologies of teaching organic chemistry,
as well as information on the impact of game methods on the quality of teaching the discipline.

Using various forms of teaching, they can include traditional lectures, sets of group assignments,
discussions in the classroom or presentations of students, etc. you can get certain changes in the quality
of the lesson as a whole. It is also necessary to ensure that the student becomes an active participant in
the educational process, and the teacher is the organizer of the student's cognitive activity.

Relevant today is the knowledge of a chemistry teacher not only of the method, means and forms
of organization of the educational process, the content of the subject of organic chemistry, but also the
correct use of modern teaching technologies in the classroom. Currently, the educational process is
impossible without searching for new and improving modern technologies designed to promote the
development of creative abilities of students. It is necessary to ensure that the student becomes an active
participant in the educational process, and the teacher is the organizer of the student's cognitive activity.

The problem of improving the effectiveness of teaching chemistry is constantly in the focus of
teaching. In modern conditions, the solution of this problem is naturally connected with the prospect of
introducing scientifically sound new pedagogical technologies and systems for organizing the
educational process.

Students of the chemical and pedagogical specialty and chemistry teachers will have to transfer
the learning process at universities to a qualitatively new level through the introduction of advanced
pedagogical technologies in chemistry.

Research methodology. Modern organic chemistry provides an opportunity to demonstrate how to
build understanding and act within the true hierarchical structure of knowledge, which is not present in
the usual review courses [1].

Eilks and Byers believe that the shortcomings of traditional approaches aimed at teachers are now
beginning to be recognized, and the problems are that teachers cannot always explain everything
completely or even accessible to others [2].



When using interactive methods of teaching chemistry, the combination of mobile phones and
tablets allowed several students to complete tasks at the same time, and this prompted them to interact
with each other. They discussed the correct answers to tasks and willingly helped their partners when
they did not know the correct answer [3].

Despite the small number of students in the study, Kurtz and Holden made some conclusions about
distance learning, and according to the results of tests and surveys, the answers showed an overall
positive attitude towards distance education. Students also responded positively to other technological
methods that they were asked to use, such as using email and a website to receive and transmit
information. Several emerging technological problems, apparently, had little effect on the attitude of
students to the distance learning model being tested [4].

"Inverted learning" is one of the models of mixed learning, which allows students to get acquainted
with the theoretical foundations of the topic before the lesson, while working on homework. In this way,
the development of new material takes place in the student's independent homework on the basis of
electronic resources selected or developed by the teacher, and working out and fixing —in the classroom.

According to the results of Christiansen's research, the majority of students preferred inverted
learning to traditional learning by the end of each semester. Inverted learning covered less than half of
the total lecture time than the traditional format, which means that inverted learning classes may not
lead to an increase in the volume of lectures [5].

Morsch appreciated the potential of inverted learning, explaining that the attitude and academic
performance of students have changed for the better under the new format. The author noted that it is
necessary to do a lot of work and research on the influence of video and other factors related to inverted
learning [6].

Edwards and co-workers developed the VR Multisensory classroom as an immersive learning
environment. Since in this immersive environment, a student or any user is not physically distracted,
according to the authors, this can be a solution to the problem of student involvement [7].

According to the authors, the organization of training in accordance with the mixed learning model
makes project-based learning effective (in developing students’ ability to self-study). [8].

Lo and Tang developed a blended learning model, and conducted a survey to evaluate students and
the effectiveness of the model. According to the results, the assessments were good, which can say that
the use of electronic components has a positive effect on students'learning [9].

The hybrid learning method is good because it takes advantage of online learning and offline
learning. Ma [10] believes that the role of hybrid teaching methods in the process of teaching organic
chemistry is unique, since hybrid teaching will help students develop spiritual communication with the
teacher, and it will help increase students' interest in learning. According to the author, the hybrid
method of teaching is an effective method of teaching.

According to E. Dolgan, the psychological and pedagogical foundations of the game form of
education are poorly researched, and due attention is not always paid to the pedagogical analysis of
accumulated experience when using this form of education. The author also divided the gaming activity
into two types: natural and artificial types.

Artificial play includes subject and theoretical activities. Also, the following psychological and
didactic principles are combined in artificial games, such as the principles of activity, dynamism,
entertainment, etc. [11].

The authors (Zhang, Zhonggen) came to the conclusion that game pedagogy can positively
influence students' academic performance and motivation in learning, and motivation is also more
significant for gamification when it is not for game-based learning [12].

Fontana used gamification when using the ChemDraw molecule modeling program. By doing this,
the author wanted to make students feel better and, of course, develop organic chemistry skills [13].

Eastwood used the game method to involve students in solving problems in organic chemistry by
introducing models of molecules. The author noted that according to the students, the problem solving
skills they developed helped deepen their understanding of organic chemistry [14].

Video game "Find Pairs"

We have created a video game "find pairs” on the GDevelop game engine, which should help
students fix the topic of absolute configuration (Fig. 1).

The game has 16 cards or 8 pairs of cards that need to be "destroyed".
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In this game, students alternately open cards, where one substance of a certain configuration is
hidden in each. There is no time limit and no number of attempts in the game, which gives students the
opportunity to write down the substance that was opened, and then choose the next card.

The main goal of the game is that students should "get rid" of all the cards, determine the correct
absolute configuration of 8 substances, and write down the answers on a piece of paper or notebook.

Pic. 1. Find Pairs video game
For students who finished the game earlier than everyone else, the teacher can increase the grade.
At the end of the game, the teacher collects answer sheets to set the final grade for the lesson.
The game involved 2 teams of 4 and 5 students. The Miras team consisted of 4 students, the Gulnaz
team consisted of 5 students. According to the results of the first game, the Miras team won with 110
points scored (7+4 correct answers), and the Gulnaz team scored 50 points (1+4 correct answer).
According to the students, the game was very interesting and informative for them.
The game "Find terms”
The captains of the Miras and Gulnaz teams participated in the next game.
In this game, the captains had to find the words “PROCHIRAL", “FISCHER”", “SELECTIVITY",
“CHIRALITY”, “RACEMATES", “CONFORMATION", “"ENANTIOMERS” which are hidden in Figure 2.
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Pic. 2. The game "Find terms”
Another group consisting of 10 students took part in the next game. In this game, students had to
choose the right one from four options and answer 20 questions of different difficulties. Examples of 3
questions:
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1. Which of these connections has (S) configuration?

CaHy CsHy
HaMinms-. OH Clinmiss- H
OH H
CiHy CaH7

Hﬂlllllm!;czﬂs Nsyi |l1u--A7H
| o,

2. Select a compound that has 2 chiral centers.
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3. Find a compound exhibiting axial chirality.
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Results and discussion
According to the results of the second game, the Miras team won with 200 points, and the Gulnaz
team scored 150 points (Table 1).

Table 1. Game results

Teams 1* game results 2" game results Total points
«Miras» 110 200 310
«Gulnaz» 50 150 200

According to the results of this game, the Butanol team scored 180 points (60+120), the

Cyclohexane team scored 255 points (135+120) and turned out to be the winner of the game (Table 2).

Table 2. Game results

Teams 1°t game results 2" game results Total
points

«Cyclohexane» 120 135 255

«Butanol» 60 120 180

The Miras and Gulnaz teams received 310 and 200 points, respectively, which indicates a slight
superiority over the Cyclohexane and Butanol teams.

At the end of the game, students from both groups shared their emotions. Most of the students
talked about positive emotions both during and at the end of the game. Verification work was carried
out, in which students sorted out errors in tests and during the game.

Conclusions

In this article, the use of gaming technologies in the course "Fundamentals of Stereochemistry’
was considered. We believe that the use of games in the course teaching process has had a good effect
on the assimilation of information, lecture material. Thus, we think that exercises and games stimulate
critical thinking and develop information retrieval skills, as well as arouse increased interest in studying
the material, since the teacher does not give ready-to-use knowledge, but organizes students to search
for them: concepts, patterns, observations, analysis of facts, mental activity.

!
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Abstract

Working with authentic texts in English is an essential aspect of language learning, as it
exposes learners to real-life language usage, cultural references, and current events. This article
outlines the benefits and challenges of using authentic texts in English language teaching and
proposes practical methods for selecting, adapting, and exploiting them in the classroom.
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Introduction: English language teaching has undergone significant changes in recent years, with a
shift towards communicative and task-based approaches that prioritize the development of learners’
language skills in real-life contexts. As part of this trend, using authentic texts has emerged as a key
strategy for providing learners with exposure to real-life language usage, cultural references, and current
events. Authentic texts are any written or spoken materials produced by native speakers for real
communication purposes, such as news articles, podcasts, songs, and TV shows. Unlike graded readers or
coursebooks, authentic texts reflect the variability and complexity of the English language and offer
learners opportunities to develop their reading, listening, speaking, and writing skills in an engaging and
meaningful context.

The use of authentic texts in English language teaching has several benefits for learners. Firstly,
they provide exposure to the richness and variety of the English language, which can improve learners’
receptive and productive skills, as well as their intercultural competence. Secondly, authentic texts offer
opportunities for language learning beyond the classroom, as learners can use them for independent
study and personal interest. Thirdly, authentic texts can motivate learners by tapping into their interests
and needs, as well as promoting autonomy and critical thinking.

However, using authentic texts also presents some challenges for English language teachers. One
of the main challenges is selecting texts that are appropriate for learners'level and interests, as authentic
texts can be quite challenging and varied in terms of content and genre. Another challenge is adapting
the texts to suit learners' needs, such as by providing scaffolding and guidance, or by simplifying the
language and content. Finally, using authentic texts can also pose challenges related to cultural
references, as learners may not be familiar with the cultural context or background of the text.

In this article, we aim to explore the benefits and challenges of using authentic texts in English
language teaching and propose practical methods for incorporating them into the classroom.

Materials and methods. According to the program in foreign languages in the field of teaching
reading, the teacher is tasked with teaching schoolchildren to read texts, understand and comprehend
their content with different levels of penetration into the information contained in them. The purpose of
teaching reading is to be independent and accompanied by interest on the part of students. However,
practice shows that the interest in this type of speech activity among schoolchildren is not high enough
and may even decrease towards the upper grades. Often this type of speech activity is not for students a
means of obtaining information, raising the cultural level, or simply a source of pleasure, but is considered
by them as a purely educational task. The reasons for this may be factors such as: lack of interest in
reading in the native language, an abundance of difficulties in the process of reading (for example, the
saturation of the text with unfamiliar vocabulary), the inconsistency of the content of the texts with the
age and individual personality characteristics of students. One of the areas of work to develop students’
cognitive interest in reading in English is the use of authentic journalistic materials from the press of
English-speaking countries.

In the conditions of a specialized school with in-depth study of the English language, teachers have
the opportunity not only to use the materials of newspapers and magazines in English, but also to rely on



various journalistic texts that are offered in the educational and methodological complexes of the
Longman publishing house. Of course, in order to achieve the desired results, the teacher needs to
correctly and consistently organize work with texts on each stages of education.

The texts that students deal with differ in their information richness. Specific methodological work
to develop the ability to read among schoolchildren should take into account the psychological
characteristics of understanding. Comprehension is the decisive moment of reading. To understand the
text means to make its content your property, to know the thoughts, feelings and will of the author, to
draw conclusions for yourself and act accordingly. The process of reading does not end with the
understanding of the text, but continues with some kind of speech act as a form of verbal behavior.
Understanding belongs to the realm of thinking. It is one of the types of complex mental activity, that is,
the processing of information that a person receives from the environment. Understanding determines
the completeness of the perceived information. Psychologist V. A. Artemov writes that “understanding a
text is a clarification: a)Connections and relations of objects and phenomena of the text with objects and
phenomena of reality; b)The connections and relationships that exist between the objects and
phenomena of the text itself; c)the relationship that the speaker or writer has towards them. Text
comprehension includes the development of receptive speech and language lexical and grammatical
skills, the skills of a holistic perception of the text, the ability to compress the text, and develop a linguistic
quess [1].

Widely using journalistic and artistic authentic texts in the classroom means bringing foreign
language teaching as close as possible to the needs of real life, showing students the need, importance
and benefits of knowing a foreign language. These materials help in instilling in schoolchildren a sense
of citizenship, developing interest in the events of international life; they provide an illustration and
extension of the knowledge acquired in the classroom at school.

The following arguments testify in favor of the use of authentic, non-adapted texts intended for
native speakers:

1. Theuse of artificial, simplified texts can subsequently make it difficult to understand texts taken
from “real life”.

2. "Prepared” educational texts lose the characteristic features of the text as a special unit of
communication, are deprived of the author's individuality, national specifics.

3. Authentic texts are diverse in style and subject, and work on them is of interest to students.

4. Authentic texts are the best means of teaching the culture of the country of the language being
studied.

5. Authentic texts illustrate the functioning of a language in the form adopted by its speakers and
in a natural social context.

Regular classes with authentic printed materials involve mastering the vocabulary, grammar and
style of the main messages, in particular journalistic texts, and teach how to work with reference
literature. The ability to fully read and understand authentic texts in English is one of the final skills that
I strive for when teaching students a foreign language. We work, as a rule, with two types of authentic
texts, represented by different genre forms:

First type - functional texts of everyday use, which take place on a sign, road sign, signboard,
advertisement, map, label; in the traffic schedule, theater program, etc., performing instructive,
explanatory, advertising or warning functions.

Seond type - informative texts: an article, a message, an interview, an opinion poll, a commentary,
letters from readers, etc., performing an information function and containing up-to-date information
and facts.

In addition, the use of relevant educational material in English lessons enlivens the learning process
and makes it more interesting. Journalism and fiction are the living breath of English-speaking countries,
they tell about different views on modern problems, about the peculiarities of life and its perception,
enable schoolchildren to receive reliable information not indirectly, but, so to speak, first-hand. In the
classroom, while working with authentic texts, students, as a rule, learn something new for themselves
not only in the field of English, but also broaden their horizons in general [2].

To ensure the work with authentic texts, | take the following principles as a basis:

1. Stages of learning.

The first and necessary stage is a preliminary one, which aims to acquaint students with the
characteristics of journalistic texts, their genres and types. | hold an exhibition of printed publications
from English-speaking countries, introduce students to the headings of newspapers and magazines, the



features and themes of a particular publication. Students learn to compare, critically evaluate materials
in terms of relevance and cognitive value,

The second stage is the main one, when work with texts is directly carried out. At this stage, | use
interrelated and interdependent exercises that take into account the specifics of the text under
consideration. These exercises allow you to develop skills of a receptive nature that provide
understanding of the text and the extraction of valuable and personally oriented information from it;
reproductive skills related to the reproduction of material based on key words, supporting sentences or
a plan; skills of a reproductive and productive nature aimed at reproducing and interpreting the text
(disclosing problems, discussing them, transmitting the text on behalf of the author and in the third
person, extended dialogue, arguing different points of view, explaining the essence of the issue in oral
and written forms); productive skills, i.e. the use of information in simulated or authentic situations of
communication (interview, conversation, role-play, conference, etc.).

The third stage - the communicative content and creative content of each group of exercises, which
allows you to activate the communicative and speech activity of the students.

2. Control of reading comprehension.

It is connected with those communicative tasks that | set in the lesson:

a) read the text with an understanding of the general content (introductory reading);

b) with full understanding (learning reading);

c) get selective information (view reading);

d) get confirmation of certain ideas of the text (exploratory reading).

In addition, the control is related to the appearance of the text itself. So, for example, functional
texts of everyday use are suitable for introductory or viewing reading, and texts of an informative nature
are suitable for any kind of reading.

The concept of "authenticity" in the methodology.

This term is most often used to characterize the texts used in the lesson. Authentic is traditionally
considered to be a text that was not originally intended for educational purposes. There are various
approaches to the description of all aspects of authenticity in the methodology. Authenticity can be not
only a property inherent in a speech work, but also a characteristic of the educational process, which
manifests itself in the interaction of a teacher and students. It is not enough, therefore, to bring a clipping
from a foreign newspaper into the classroom; one must make the process of working on it authentic. By
teaching children to perceive the work on the text not as an exercise, but as an authentic communicative
activity, the teacher stimulates natural interaction in the lesson.

L. Lier distinguishes three types of authenticity of the educational process: the authenticity of
materials, pragmatic authenticity, that is, the adequacy of language means in a particular situation in
accordance with the purpose of speech interaction, and personal authenticity associated with the
individual characteristics of students [3].

Authentic texts can be of different levels of complexity due to the variety of vocabulary and
grammatical forms, individual characteristics of the author's style, differences in the background
knowledge of representatives of different cultures, etc. For example, tourist booklets, instructions,
advertising texts are written in a simplified, accessible language. Therefore, "simple’ does not mean
"inauthentic”. However, all authentic texts have a number of distinctive features: the use of authentic
vocabulary, phraseology and grammar in them, the coherence of the text, the adequacy of the language
means used in the proposed situation, the naturalness of this situation, the reflection of the culture and
national mentality of native speakers, informative and emotional richness. This gives the learners the
impression of the authenticity of the text. The authenticity of the structure, content and design of texts
helps to increase the motivation of students and creates conditions for the most effective immersion in
the language environment in the classroom. The same goal is also served by attracting additional
authentic materials from newspapers and magazines in English, which are on sale in our country or can
be obtained via the Internet [4].

Systematic work with journalistic texts teaches schoolchildren not only to determine the main idea
of the text, but also to answer questions about the content, retell the text, summarize the main thoughts,
and express their attitude to what they read. In everyday speech, and especially in newspaper
terminology, stereotypical expressions (stamps, clichés) have developed over the years. They make it
possible not only to conveniently maintain a conversation, but also to quickly convey information. A cliche
is a stereotyped speech formula, the repetition of which reaches a high degree. For example, great powers
are great powers, super powers are superpowers, to sit in the cabinet is to be a member of the
government, big business is big business, etc.



When working with texts, I try to systematically introduce the following expressions into active
speech, which are also considered as speech stamps:

- The title of the article is...

- The article is published in...

- The article deals with the problem of...

- The article here has been having much to say...

- The article points out that...

- The magazine carries a big article about...

- This problem continues to be a major topic of discussion in the mass media as....

- The author expresses the view that...

- The article admits that...

- The author speaks highly about...

- The main idea of the article is being shared by many other experts

- The material falls into...parts (it can be divided...)

- The extract ends with a description of the results... ( with a conclusion about...)

- |t is clear that... (It is evident that...), etc.

An important role in working with authentic journalistic materials | assign to the maintenance of
a dictionary. In it, students enter abbreviations generally accepted in journalism, for example, N.B. (NOTA
BENE - pay attention (lat.); P.S. (post skriptum - afterword (lat.), U.F.O. - unidentified flying object, E.E.C.
- European Economic Community, B.B.C. - British Broadcasting Corporation, C.I.A. - Central Investigation
Agency (C.R.U.), P.R. - public relations, NASA - National Aeronautics and Space Administration, A.l.D.S. -
acquired immune deficiency syndrom (C.P.1.D.), abbreviations: Libs - Liberals (members of the Liberal
Party), Demo - demonstration and many others.

Working with authentic journalistic texts is a certain system of teaching and educating
schoolchildren. Students learn to draw conclusions, generalizations, which contributes to the
development of their thinking [5].

| use newspaper interviews to develop my interpreting skills.

Of course, the interview in the press is significantly different from the "live dialogue”, but it allows
you to carry out a number of exercises of a dialogic nature. This dialogization is not something artificial,
but follows organically from the specifics of the genre itself. | also approach exercises differently. For
example, for several weaker students, the following task can be offered: the first - reads aloud the
questions of a journalist, the second - the answers of the person giving the interview. The third and fourth
are translators, one translates the questions and the other the answers.

Abstracting and annotating include writing as one of the components of a complex activity; in
addition, one cannot do without reading, text analysis and translation. The following exercises serve to
teach text compression:

- highlight key words;

- highlighting the main idea;

- text schematization;,

- division of the text into semantic parts and their designation;

- drafting a text plan.

Thus, working with publicistic materials contributes to the development of many practically
important language and speech skills and abilities: to understand syntactically and lexically complicated
texts, to understand informatively rich speech by ear, that is, listening, writing and oral presentation,
translation of messages of the most diverse content. Different types of reading develop in a complex:
introductory, studying, search; that is, a natural ‘flexible’ reading is formed. Students improve the skills
to process the source information so that it is adequately understood, firmly mastered and possible for
updating in other speech situations. In addition, the logical thinking of students develops, they can
overcome psychological barriers before large articles and do not feel the desire for any unfamiliar word
to resort to the help of a dictionary.

Discussion: Using authentic texts in English language teaching has several benefits for learners.
Firstly, authentic texts provide exposure to real-life language usage, which can improve learners
receptive and productive skills, as well as their intercultural competence. By reading or listening to
authentic texts, learners can encounter natural and varied language input that reflects the ways in which
English is used in real-life contexts. This exposure can help learners develop their comprehension skills,
as well as their ability to produce language that is appropriate and effective in different contexts.
Moreover, authentic texts often include cultural references, such as idioms, slang, and cultural practices,
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that can help learners develop their intercultural competence by becoming more aware of the ways in
which language and culture are interconnected.

Secondly, authentic texts offer opportunities for language learning beyond the classroom. Unlike
coursebooks or other materials that are designed for language learning purposes, authentic texts are
produced for real communication purposes and can therefore provide learners with insights into the
social and cultural contexts in which English is used. Furthermore, learners can use authentic texts for
independent study and personal interest, which can enhance their motivation and autonomy. For
example, learners may choose to listen to a podcast or read a news article that relates to their personal
interests or hobbies, thereby engaging with English language content in a way that is meaningful and
enjoyable.

However, using authentic texts also presents some challenges for English language teachers. One
of the main challenges is selecting texts that are appropriate for learners' level and interests. Authentic
texts can be quite challenging, as they often include complex vocabulary, grammar structures, and
cultural references that may be unfamiliar to learners. Moreover, authentic texts can vary greatly in
terms of genre, topic, and style, which can make it difficult for teachers to find texts that are suitable for
all learners in a class. To address this challenge, teachers can use a variety of strategies, such as selecting
texts that are appropriate for learners’ proficiency level, interests, and background knowledge, and
providing guidance and support before, during, and after reading or listening activities.

Conclusion: Working with authentic texts in English language teaching offers numerous benefits
and challenges for both learners and teachers. By using practical methods for selecting and exploiting
authentic texts, teachers can provide engaging and meaningful language input for their learners, which
can enhance their language proficiency, intercultural competence, and motivation. Authentic texts
provide learners with exposure to real-life language usage, cultural references, and current events, and
offer opportunities for language learning beyond the classroom.

However, using authentic texts also presents challenges, such as selecting texts that are
appropriate for learners' level and interests, adapting them to suit learners' needs, and addressing
cultural references that may be unfamiliar to learners. To overcome these challenges, teachers can use
a range of strategies, such as selecting texts that are appropriate for learners' proficiency level and
interests, simplifying the language and content of the text, providing guidance and support during
reading or listening activities, and promoting critical thinking and reflection.

In conclusion, incorporating authentic texts into English language teaching can provide learners
with engaging and meaningful language input that reflects the richness and variety of the English
language and promotes intercultural competence and autonomy. While using authentic texts presents
challenges, teachers can overcome these challenges by using practical methods for selecting and
exploiting authentic texts that are appropriate for learners' needs and interests. By doing so, teachers
can enhance their learners' language proficiency, intercultural competence, and motivation, and provide
them with opportunities for language learning beyond the classroom. Therefore, we encourage English
language teachers to explore and experiment with authentic texts in their teaching practice, to provide
rich and varied learning experiences for their learners.
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Abstract

This article talks about linguistic personality, which goes back to the psychological aspect of
defining an individual as a subject of relationships and conscious activity.

In education, one of the goals associated with the modernization of the content of general
education is the humanistic orientation of education, which manifests itself in the orientation
towards a “personally-oriented” model of interaction, the development of the individual, his
creative potential.

The process of profound changes taking place in modern education puts forward as the
priority problem of creativity, the development of creative thinking, which contributes to the
formation of the creative potential of a linguistic personality, distinguished by originality and
originality.

Substantiating his "law of the native language" and considering an individual, he argues that
the native language is a process of linguistic representation of the world, and proves that the
effectiveness of the native language can be traced throughout the development of a linguistic
personality.

AHHOMauyus

B 3mol cmamee 20B0pUMbLCA O HA3bIKOBOU JIUYHOCMU, KOmMOpbIUd Bocxooum K
NCUX0J102U4eCKOMY acnekmy onpedesieHust UHOUBUOA Kak Cybbekma omHowieHul u co3HamesbHol
desmesibHOCMU.

B obpazosaHuu o00HoU u3 uesel, CBA3AHHbIX C ModepHusauyuel codepxcaHus obuje2o
06pasoBaHus, ABSeMCS 2YyMAHUCMUYecKas Hanpas/ieHHoCms 06pa30BaHus, Komopas
NposIB/IAeMCa B8 OpUeHMauyuu Ha “U4HOCMHO - OPUEHMUPOBAHHY" Modesb B3aumodelicmBus,
pazsumue IUYHOCMU, €20 MBOPYECKo20 NOMeHyuaa. lipouecc ea1yboKux nepemeH, NPOUCX00SULUX
B coBpemMeHHOM 06pa3oBaHuL, BbIOBU2AEM B Ka4ecmae npuopumemHol npobsiemy maop4ecmad,
pazBUMUS  KPeamuBHO20  MbIUWJIGHUS, CNOCOBCMBYOWe20 (GOPMUPOBAHUKD  MBOPYECKO20
NOMEeHYUAna s36IKoBoU JIUYHOCMU, OMIUYArOUelcs HenoBMoPUMOCMbH, OPURUHATIbHOCMbHO.

ObocHoBbIBAS CBOU «3AKOH POOHO20 A3bIKA» U PACCMAMPUBAs OMOesIbHYH JIUYHOCMb, OH
ymasepxcoaem, 4mo pooHoU 513bIK — NPOUECC S3bIKOBO20 U306pax3ceHus mupa, U 00Kasbisaem, 4mo
delicmBeHHOCMb POOHO20 A3bIKA NPOC/ICHUBACMCA HA NPOMSAXCEHUU BCE20 PA3BUMUS A3bIKOBOU
JIUYHOCMU.



Keywords: linguistic personality, proficiency in the culture of speech, knowledge in the field
of linguistics, creativity of the individual, level of language competence.

Kntoyesble c/10Ba: S3bIKOBASI JIUYHOCMb, BAa0eHUs] Ky/abmypol peyu, 3HaHus 8 obsacmu
JIUH2BUCMUKU, KpeamuBHOCMb JIUYHOCMU, YPOBEHb S13bIKOBOU KOMNemeHyuu.

The social shifts of our time, associated with changes in the structure of the socio-political system,
with a change in ownership and composition of active participants in communication, as well as with a
gradual change in the understanding of moral values, lead to the emergence of a new linguistic mentality
of the individual. Much has changed in assessments related to the state of a foreign language.

The psycholinguistic aspect of mastering the culture of speech is associated with the concept of a
linguistic personality. Mastering the language - its vocabulary, grammar, style, pronunciation sphere -
creates an internal image of the worldview of people and each person.

Mastering a foreign language creates the prerequisites for structuring thoughts, developing the
intellect of the individual, and complicating cognitive activity.

In speech, we form a thought, providing a transition to acoustic or graphic codes, thus including
the main criterion for checking the quality of a thought - its understanding by other people.

The linguistic design of a thought contributes to the clarity of the thought itself: while formulating
it, we form it at the same time. Slender, centuries-old polished language structures, you impose on an
amorphous thought, discipline it. Many well-known writers and scientists noted that, trying to convey
their thoughts to the reader, listener, they clarified it for themselves, and sometimes discovered errors in
their own thinking.

The concept of "linguistic personality” goes back to the psychological aspect of defining an
individual as a subject of relations and conscious activity. A linguistic personality can be characterized by
the following features:

a) complete knowledge of the native language, native speech in all its diversity;

b) personal interests, abilities and skills in social life, in particular - professional ones;

¢) creative data manifested in activity.

There is no doubt that each person possesses these properties to varying degrees and in various
combinations. If, in addition to what has been said, he has moral and volitional qualities, rich knowledge,
activity, and they say about him: he is a personality. The concept of "linguistic personality” fits well into
the image of a carrier of linguistic knowledge and skills of modern speech communication.

Linguistic training is important, first of all, for the professional activity of a specialist. Only strong
and deep knowledge in the field of linguistics allows one to develop and educate a model, a standard of
a person'’s linguistic mentality. Knowledge of a foreign literary language should act as a comprehensive
and deep personality characteristic.

Modern orthoepic norms regulate the pronunciation of sounds, their combinations, grammatical
forms, and also contain the rules for setting stress in various parts of speech.

Psychologists and linguists showed scientific interest in the patterns of formation of the
mechanism for pronouncing words.

The process of improving the correct pronunciation and stress is based on the principle of complete
coordination of the speech of the motor and auditory analyzers. All mechanisms of speech production
depend on auditory perception. However, in the process of language acquisition in the motor analyzer
itself, a particularly important stage of control of the speech organs involved in the work is formed, in
the cortical part of the motor analyzer, where they are analyzed and synthesized, which is necessary for
accurate speech articulation. In addition, in the process of improving spelling skills, long-term memory
plays an important role, in which an active dictionary is stored.

One of the main conditions for improving orthoepic skills is the development of an individual's
speech hearing.

At the present stage of development of education, the problem of active cognitive activity of
students is of particular importance due to the high rates of development and improvement of science
and technology, the needs of society for educated people who are able to quickly navigate in an
environment, in other words, with variability of actions and combinatorics of thinking, able to think
independently and free from stereotypes.

The fulfillment of such tasks becomes possible only in conditions of active learning, which
stimulates the mental activity of students. Active learning, which is carried out with the help of intensive



teaching methods, contributes to the formation of cognitive interest in the acquisition of knowledge and
learning activities.

In education, one of the goals associated with the modernization of the content of general
education is the humanistic orientation of education, which manifests itself in the orientation towards a
“personally-oriented” model of interaction, the development of the individual, his creative potential. The
process of profound changes taking place in modern education puts forward as the priority problem of
creativity, the development of creative thinking, which contributes to the formation of the creative
potential of a linguistic personality, distinguished by originality and originality.

The linguistic personality includes L 1-dependent personality traits of the individual, which make
him perceive the world around him through some typical social and cultural norms, as well as the national
mentality - those norms and mentality that dominate the speech community. (D. H. Himes, 1971.).

There is no shortage of research proving the link between cognition and emotion. The basic human
emotions described by Charles Darwin [citation Dar72\[ 2057] are love, anger, fear, grief and joy.

The pedagogical definition of creative abilities, which is given in the pedagogical encyclopedia,
defines them as the ability to create an original product, a product, in the process of working on which
the acquired knowledge, skills, skills are independently applied, individuality, art are manifested with a
minimum deviation from the model.

At first, creativity was identified with intuition, then direct identification was with intellect. From
identification with the intellect moved to opposition. It was proved that creative abilities have their own
localization - this is a “special point” of individual properties that do not depend on intelligence, since
most of the subjects with high intelligence had low creative abilities.

To determine the creative abilities Bogoyavlenskaya D.B. selects the following options:

- fluency of thought;

-flexibility of thought;

-originality;

-curiosity;

- fantastic.

The development of creative abilities is the most important task of primary education, because this
process permeates all stages of the development of a linguistic personality, awakens initiative and
independence of decisions, the habit of free self-expression, and self-confidence.

There is a methodology for developing students' creative abilities, but it must be developed to the
end. Despite the fact that much has already been done in this direction by methodologists, a number of
issues remain insufficiently studied, in particular in the methodology of higher education. Thus, the
development of the problem of developing the creativity of students of philology - future teachers is seen
today as promising and relevant.

Let us turn to the reference literature to clarify the term "creativity": The Pedagogical Dictionary
interprets "creativity” (from the English creativity) as a level of creative talent, creativity, which is a
relatively stable characteristic of a person.

Creativity in professional pedagogy and methodology is considered as the ability to be creative,
think outside the box, generate a large number of original and useful ideas, accept and create something
new. The creativity of a person determines her readiness to change, abandoning stereotypes, finding
original solutions to complex problems in a situation of uncertainty; it is an internal resource of a person
that will help him successfully self-determine himself in society.

The problem of the development of personality creativity is quite promising in scientific terms and
requires the resolution of many aspects, for example, studying the relationship between the level of
manifestation of creativity and the level of development of special literary creative abilities of the
individual.

Thus, the development of the creative abilities of the individual today is an urgent problem in the
methodology of teaching literature and opens up new opportunities for research.

A particular verbal expression is interpreted by competent listeners and yet this expression means
something different for each of them. Differences that do not affect the truth or falsity of the statement
usually have little practical significance, and therefore they are neglected, which is why our personal
world seems to us much closer to the public world than it actually is.

According to the philosopher, language has two main purposes: expression and communication.
Moreover, "language serves not only to express thoughts, but also to produce thoughts that otherwise
would not exist at all." Scientists like J. Lacan, D. Bertolet, establish not two, but three focuses around
which the personality unfolds:



1) individuality associated with a specific life history;

2) structurality associated with typical elements affecting any human development;

3) sociality associated with the social interaction of one person with others.

Individuality gives everything that it encounters - in particular, the interpretation of speech -
integrity and completeness. At the same time, the individual acts, as it were, in accordance with the
language in which he is immersed by virtue of his presence in a given society, is formed by this language.
However, the speech individual appears and exists for his interpreter only in his speech. Hence, it is
possible to interpret the linguistic personality as a personality expressed in the language. However, in this
case it is necessary to avoid narrow understanding of the linguistic personality. With this approach, an
erroneous assumption is inevitable that, having studied the phonetic, grammatical, stylistic and other
characteristics of the speech of a particular person, we can talk about the study of the characteristics of
a linguistic personality.

The concept of "linguistic personality” arose in anthropological linguistics, where it occupies a
central place and even gave the name to a new scientific discipline - linguistic personalology.

The term itself was introduced into linguistics in the 1930s. V.V. Vinogradov, who studied the
language of fiction. The scientist did not give a definition of the linguistic personality, but noted that the
linguistic personality "as a receptacle of socio-linguistic forms and norms of the collective, as a focus of
crossing and merging different social and linguistic categories" was already of interest to Baudouin de
Courtenay, for whom "the problem of individual creativity was alien.”

Around the same time, the American linguist Edward Sapir, in his work Speech as a Personality
Trait, tried to find out how the individual characteristics of a person are reflected in speech.

In his work “Die sprachliche Personlichkeit” (“Linguistic Personality”), Weisgerber considers a
linguistic personality through the prism of the phenomenon of the native language to which this
personality belongs. However, he does not give a definition of the concept of linguistic personality.
Substantiating his "law of the native language" and considering an individual, he argues that the native
language is a process of linguistic representation of the world, and proves that the effectiveness of the
native language can be traced throughout the development of a linguistic personality.

The concept of linguistic personality, which was considered as the central concept of
linguodidactics, was proposed in the first half of the 80s of the XX century. According to G.I. Bogina, a
linguistic personality is “a person considered from the point of view of his readiness to perform speech
actions, create and accept works of speech”. First of all, he understands a linguistic personality as a
person as a native speaker, taken from the side of his ability to speech activity, to perceive speech works
- in essence, a speech personality.

In the second half of the 20th century, studies of the role of the human factor in language
appeared, such problems as language and thinking, the national language of a certain ethnic group,
language and worldview, linguistic personality began to be considered in a new way.

The latest research in the field of communicative linguistics has opened up prospects for studying
the problem of linguistic personality. More and more often and more convincingly, linguists today speak
of language as a way of verbalizing human communication in the process of people's joint activities.

"The introduction of the concept of personality into linguistics means the ability to say that
language belongs primarily to a person who is aware of himself and his place in the world, his role in
practical activities and linguistic communication.”

Scientists G.V. Eiger and I.A. Rapoport studied linguistic personalities with the given definition by
G.I. Bogina: “A linguistic personality is a person considered from the point of view of his readiness to
perform verbal acts, the one who appropriates the language, for whom the language is speech.”

The researchers noticed that the features of a linguistic personality are expressed in the individual
author's picture of the world, emphasizing such characteristic features of a linguistic personality as "the
combination of the speaker's personality with his linguistic competence, the desire for creative self-
expression, the free, automatic implementation of versatile linguistic activity. A linguistic personality
consciously relates to its language practice, bears a reflection of the socio-social, territorial environment,
traditions of education in the national culture. The creative approach and the level of linguistic
competence stimulate the linguistic personality to improve the language, develop a linguistic taste,
constantly display in the language worldview, social, national and cultural sources and search for new,
effective, individual stylistic means of linguistic expressiveness. A similar idea is expressed by G.V. Eiger
and I.A. Rapoport: "A linguistic personality is characterized not only by what she knows about the
language, but also by what she can do with the language.”



The analysis of a linguistic personality focuses on its linguistic, linguistic characteristics and much
less on the most important psychological aspects of a personality, revealing it as a specific individuality.

Researchers have to solve the problem of a comprehensive analysis of the linguistic and
psychological characteristics of a linguistic personality. The relevance and importance of its solution is
determined by the extreme importance of language in the life and activities of an individual and society
as a whole, as well as the importance of the "human factor" in the language.
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Abstract

The article discusses the need to implement the concept of gamification in the teaching of
English as a new educational approach in higher education institutions. The aim of the study is to
assess the level of effectiveness of the method of gamification, determine the basic principles of
gamification of the educational process, identify the advantages and disadvantages of the
introduction of this method, and analyze and influence of this method. The main directions of this
scientific method are:

1. Studying the frequency of the use of the method of gamification in the study of the English
language in higher education.

2. Identification of the strengths and weaknesses of this learning method based on the
experiences of different countries and feedback from trainees and educators.

3. Determination of the level of quality and effectiveness of the use of gamification based
on data analysis.

In higher education, the method of gaming is an innovative tool that helps to develop the
creative potential of students, increase their motivation to learn and more effective learning
material.

The scientific and practical significance of this work lies in the determination of the
effectiveness of games and the use of results in the process of its implementation in higher
education. The article uses the following research methods: study and analysis of literature and
various sources, comparative analysis, synthesis, modeling. In the form of the result, it was
concluded about the effectiveness of the use of gamification in the educational process.

Keywords: Electronic teaching methods, educational target settings, implementation of
games, simulation of practical situation, evaluation system, acquisition of digital skills.

Introduction

With the prevalence of innovative technology in the modern age, the digital society is characterized
by a continuous process of change and a competitive work environment that requires self-expression and
flexibility from the learners. To keep up with the technological age, English language learners must be
able to work in multidisciplinary teams and in a fast-paced environment, which has led to the use of
technological opportunities within traditional methods of teaching - blended learning. Blended learning
provides in-person teaching combined with computer-mediated activities such as digital readers and
tablets, visual reality, 3D printing, mobile technologies, artificial intelligence, etc.

Some higher education facilities have decided to go one step further by incorporating game-based
learning through technology - gamification. A notable application of gamification is the social network
that uses games - “Beat the GMAT” created for MBA students to encourage their learning motivation and
help to improve their skills in English learning, as a foreign language. In addition, there are English courses
that are based on the specific needs of students, which can make the process monotonous and difficult
to comprehend. Game-based method enriches learning materials, making the language learning process
more exciting that lead students to do invaluable discoveries in learning language through games.

Despite the mentioned benefits of gamification, most professors practice traditional approach of
teaching as the primary mechanism for students’ learning instead of wasting time on gamification which
can be an obstacle for English language immersion. Gamification allows us to learn new patterns in
language and to have a sense of satisfaction due to formation of certain skills. Things that once seemed
complicated are now accomplished almost effortlessly. Researchers of Chicago University have claimed
this phenomenon as "flow," that is a crucial factor for well-being of employee.



Methods and materials

The effectiveness of embedding gamification in teaching English in higher educational institutions
is not extensively observed and it was necessary to conduct a systematic analysis of references with the
data on the significance, strengths, and weaknesses of this teaching method and approaches to use in
educational process. In terms of the main objectives of this research, this investigation requires research
method such as scientometric content, and accompanying analysis of a systematic reviews and meta-
analysis of sources and articles with an experimental method in the field of gamification in higher
education. For qualitative results, sources were used to provide detailed descriptions of conducting
experiments to determine the level of effectiveness of the implementation of gamification in the learning
process of bachelor students.

A literature is based on British Academic Data Resource entitled CORE. This particular academic
resource was specifically selected over alternative bibliographic databases of the extensive amount of
works on gamification in English language teaching and the trustworthiness of the content by combining
research and results from scholarly repositories and journals from all over the globe.

Results

This result of the experiment demonstrates an accurate inference about the level of effectiveness
of gamification implementation in teaching English in higher educational institutions. As Nikmah (2020)
claims “The experimental part of the work should be based on the feedback and questionnaire of students
and teachers, namely on the satisfaction with the entitled method, the level of increase of students’
engagement into learning process, and the degree of improvement the learning.

Conducted psychological studies demonstrates the information that actively heard by students by
40%, seen 50%, seen and heard at the same time 70-75%, and remembered 92% if the students make
gamification assignments without teacher assistance. The game-based techniques are of particular
importance in the learning process in higher educational institutions.

Role-playing games are quite often used in English classes for a better result of consolidating the
material covered. An example of large-scale role-playing games with the maximum involvement of
students is the “Festival of Foreign Languages”. The accumulated experience of providing such language
festivals as a special event at University has shown that weak students who find it difficult to study or
find it difficult to find motivation for preparing homework show unexpected initiative in preparing their
roles and do not want to stay away from the event (Acitya, 2020).

The classic basic model of gamification is BPL which is deciphered as “badges, points and leader
boards”. Statistics shows that 80% of students work more efficiently in such cases when the gamification
elements indicated and described in the English language course, and student performance increases by
89%.

As stated above, this research explores the necessity and effectiveness of incorporating
gamification into teaching process and how to unlock the potential of this method. The given research
(Hadirotun - Nikmah, (2020) revealed several reasons that positively influence on the necessity of
introducing gamification into teaching process.

In 2019, the Faculty of Education of Castilla-La Mancha University used the «Socrative» platform
to develop a mobile app that was actively applied in classroom among 68 undergraduate students. The
game consists of 35 multiple-choice questions covering the topic issue of the lecture. In such lectures,
students were divided into teams of four to practice gamified application for mastering the material
learned at school. The results of the study showed the increase of student's cognitive skills and active
participation in educational process. It is crucial to note that gamification elements did not affect on the
prioritization of content. Based on this research, F.Faya Cerqueiro and A. Martin-Macho Harrison (2019)
concluded that the gamified approach increases students' motivation, participation activity, and
interaction with each other, performance, and engagement.

Sevilla-Pavon and Haba-Osca (2017) from the University of Valencia created a telecollaboration
on Business English discipline. This project required the participation of students from Northern Arizona
University in the United States. In this way, students from the University of Valencia had the opportunity
to learn English directly with native speakers, which promoted English language learning and exposure
to U.S. culture.

For this project, the developers have chosen a method based on the game tasks that were
estimated by giving those points, charts, quests, icons, etc. This project involved 29 native speakers and
21 students from Spain. They were divided into different groups with at least two native speakers. There
was game assignment for getting introduced each other's culture. Fifty students, 21 from Spain and 29
from the U.S., participated in the study. At the end of the course, students received an anonymous



questionnaire with 60 open and closed questions. The results of the research showed that gamified
method of the project encourages interactivity and motivates students to learn the course. The project
also helps to bond intercultural connections and some students stated that they perceived the project as
"learning from real life situations”.

Zarzycka-Piskorz (2016) from Pedagogical University in Krakow conducted a study in the ESP
classroom among students from 19 to 24 years old. The most part of students had knowledge of English
above the average level. During the entire research process, he used a gaming platform Kahoot, which is
used in an online format for learning purposes. Most of the questions were aimed at grammar of the
English language, ranging from the classification of English verbs, modal verbs, groups of pronouns by
meaning, ending with indirect speech and complex sentences. In order to get feedback and conduct a
more accurate study, at the end of the semester, each student gave own assessment of this game, sharing
their opinions and feelings about this method in learning foreign language. At the end of the English
language course, students made a choice between the traditional method of learning and conducting
games during a course. According to stated results, the level of motivation of university students has
increased, and they had a desire to master new material in the English language.

Gamification in education to develop critical thinking

In case of considering the implementation of gamification in the process of teaching English, it
should be noted that the non-imitative nature of the activity inherent in game-based activity allows you
to develop not only foreign language communication skills, but also professional skills, abilities and gain
experience, as well as develop critical thinking, teamwork skills, readiness for cooperation and tolerance.
This makes gamification a unique way of organizing educational activities in English courses, where it
becomes possible to implement problematic teaching methods, search activities, and research projects,
organize self-assessment and group assessment, simulation of learning process by creating a virtual
English-speaking environment, the creative potential of students of higher educational institutions is
activated. In addition, at the present stage of the development of language education, special attention
should be paid to the development of a system of self-education, which requires stimulation of cognitive
activity of students in organizing their independent activities not only in the classroom but also out of it.
Gamification provides stimulation of self-education by creating information and learning environment
that promotes students' independent desire for self-development and disclosure of creative abilities.

In distance and blended forms of teaching a foreign language, gamification is used in ways of:
computer games, educational mobile applications, programs, and applications with elements of
augmented reality for high-quality and faster assimilation of material in English courses by university
students.

Conclusion

Based on the results of this investigation it was concluded that the psychological potential of
introducing elements of gamification is to increase the level of motivation and involvement of students,
as well as their satisfaction with the learning process in better assimilation and systematization of
information; in reducing the fear of making a mistake, due to the implementation of the basic didactic
principles using gamification elements (instant feedback, the ability to choose an individual trajectory, a
multimedia-dynamic form of presenting material, etc.). The methodological potential of technology is
revealed in special educational activities in English courses at higher educational institutions, which
makes it easy to switch from passive to active methods, implement problematic teaching methods,
search activities and research projects, organize self-assessment and group assessment, develop critical
thinking, reveal creative abilities, stimulate self-education.
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Abstract

The report contains an analysis of the advantages of the thermodynamic direction in the
development of physics of the 20th century, also marked by Nobel Prizes, but alternative to the
theory of relativity and quantum mechanics. Such is the thermodynamics of irreversible processes
(TIP), which has enriched theoretical thought with a number of new principles of a general physical
nature. The specifics of TIP are described, its shortcomings are analyzed, and a non-hypothetical
and non-postulate way of substantiating its most important provisions is proposed, which returns
the status of indisputable truths to the consequences of thermodynamics. The non-trivial
consequences of this kind of theory, called thermokinetics for brevity, and its contribution to the
paradigm of the 21st century is discussed.

AHHomayus

Jlokniad codepxcum aHasu3 npeumyusecms mepMooOUHaAMUYecko20 HanpasieHus passumust
pusuku XX cmosemusi, makxte omme4eHH020 HObeIeBCKUMU NPeMUsMU, HO aJiIbMepHAmMUBHO20
meopuu OMHOCUME/IbHOCMU U KBAHMOBOU MexaHuke. Takosa mepmMoOUHAMUKA HeobpamuMbixX
npoueccos (THI), oboeamuBwas meopemuyeckyto MbiC/ib  PSOOM  HOBbIX  NPUHUUNOB
obuwjepusudeckoeo xapakmepa. Viznazaemcs cneyuguxka THI, aHanusupyromcs eé Hedocmameku u
npednazaemcsa be3zaunomesHbil U b6ecnocmy/amuBHbIl Nymb 0O0CHOBAHUSA eé Bax3cHelulux
nosioxeHud, BO38paAWarOUUl C1e0CMBUSM MepMOOUHAMUKU CMAMYC HEenpesiodHbIX UCMUH.
Obcyxoaromca Hempusuad/ibHbIe C1e0CMBUS MAKo2o0 podd Meopuu, Ha3BaHHoU 018 KpamKocmu
mepMoKuHemukKod, u eé skiao 8 napaduemy XXI seka.

Keywords: nonequilibrium thermodynamics, irreversible processes, transfer laws, reciprocity
relations, superposition effects.

KntoqeBble €/108a: HepaBHOBECHAsk MepMoOUHAMUKA, Heobpamumbie NPOUECChl, 3aKOHbI
nepeHocd, COOMHOWEHUS B3AUMHOCMU, 3¢PEKMbI HA/TOHEHUS.

1. BsedeHue

Koeda 2080psm o pesosiouuu B gusuke XX cmosiemus, mo 06bI4HO UMerom B BUOY KBAHMOBYH
mexaHuky (KM) u meopuro omHocumesibHocmu (CTO u OTO). Mexy mem Hapsody ¢ HUMU 8 nNepsol
mpemu mo20 e CMoJaemusl BO3HUK/IA eWé O00HA He MeHee @YHOAMeHmasnbHas meopus —
mepmMoouHamuka Heobpamumsix npoueccos (THIT). 3ma meopus BO3HUKIA HA OCHOBE NUOHEPCKUX
pabom 6ydywezo naypeama Hobenesckol npemuu damyaHuHa Jlapca OH3azepa Kak meopusi CKopocmu
PesIakCauyUOHHbIX NPOUECCOB, Ha38AHHAS UM «KBA3umepmoouHamukol» [1]. lpedmem eé ucciedosaHus
(peniakcayuoHHbIe NPOUECChl) BXOOUT B KOMNEMeHUUo U Kaaccuyeckol mepmoouHamuku [2]. OOHako
Noc/e0Has paccMampusasad MoJsibKO PAaBHOBECHbIE (0OHOPOOHbIE) cuCMeMbl U KBA3UCMamuyeckue
(beckoHe4yHo  MeOsieHHble) — npouecchl, M. e.  bblLia  pakmu4yecku  mepmMocmamukod.
KBazumepmMoOuHamuKka, Hanpomus, NPeosioduaad Memod ONUCAHUA KUHemUKU HeobpamumbixX
Npoueccos, m. e. OMHOCUACH K Hell Kak OUHAMUKA K CMamuke.

THIT BepHy1a 8 MepMoOUHAMUKY NOHSMUE CUJIbl, ympadyeHHoe co speméH C. KapHo, U mem cambim
npuoasa mepmooUHAMUKEe CNOCOOHOCMb OOBACHAMbL NPUYUHbI BO3HUKHOBEHUS MO20 UJIU UHO20



npouecca, e2o HanpassieHue, CKOpoCMb NPOMEKAHUS], KOHeYHbIU pe3ysibmam u m. 0. 3mo 6b1/10 BecbMa
Kcmamu B CBS3U C HAKONJIGHHbIM 6a2axom 3pdeKkmos, BO3HUKAKOWUX NPU  0O0HOBPEMEHHOM
NPOMEeKAaHUU HecKoJIbKUX pa3HOPOOHbIX HeobpamumbiX NPoUeccoB. MHoaue u3 HUX Ka3a/ucb BecbMa
CMPAHHbIMU C NO3uyull K1accuyeckod mepmoOUHaMUKU, NOCKO/IbKY BO3HUKA/IU CAMONPOU3BOJIbHO, HO
npomekasau 8 HanpasseHuu, yoansrouwemMm cucmemy om COCMOsSHUS pasHosecus. Obujeu3secmHbIMU
npumMepamu mako20 pooa SBJIFOMCS «aKMUBHbIU MPAHCNOpM» Bewecmaa 8 buo/102uqeckux CUCmemas,
m. e. nepeHoC Bew,ecmsd B HANPABJIEHUU BO3PACMAHUS €20 KOHUeHMPAuul, «CONPSIHEHHbIE»
Yukauyeckue peakyuu bemoycosa-KabomuHCK020, NpUBOOsIU4UE K HeNpepbIBHOMY U3MEHeHU COCMAasda
U usema cemepoeeHHol pea2upyrouell CMecu, «B0CX00AuWas oup@ysusa» 8 Memasiax, NpuBooawads K
YCUIeHUro HEOOHOPOOHOCMU pacnpedesieHusi npumeced 8 cnaasax, u m. n.

THI oboeamuna u3uyeckyro MbiCb XX Cmosaemusi YCMAaHoBIeHUEM KOaUuYeCmBeHHbIX U
KayecmseHHbIX Kpumepues B3auMOCBS3U PA3HOPOOHbIX NPOUECCOoB, U YCMAaHOBUIA NPUHUUNUAIbHYH
BO3MOXCHOCMb CAMOOP2aHU3AuUU B cucmemax, 0anékux om pasHOBecus. Tem CambiM OHA Bbi38AsA
wupokul uHmepec uccaedosamesnell MHo2ux cmpaH [3-12], 4mo npuseso K 3amemHoMy YCuaeHUro poJiu
mepMOoOUHAMUYECKUX —KOoHuenyuld B8 meopemuyeckold ¢usuke XX cmosemus. 3mMoO BNOJIHe
COOMBEMCMBOBAI0 OXUOAHUSM A. JUHWMedHa, Komopbll cH4UMas Kaaccudeckyro mepmMoouHamuKy
«eduHcmaeHHol meopuell 0buje2o0 Co0epIaHus, C/1e0cmaus Komopol Huko20a u Hukem He 6ydym
onposepeHymsbi» [13]). Bknad THIT 8 napaduemy XX cmonemus 6bi1 OUEHEH npucyxcoeHuem 0ByX
Hobenesckux npemudi (/1. OH3azep, 1968, V. [puzoxcuH, 1977).

Takum obpazom, K cepeduHe XX cmosiemusi Ha aBaHCUeHy BbIWIU Yxe mpu HOBbIX Meopul,
KOMOpble CMasu pa3suBambCs He3aBUCUMO, He UMes NPAKMUYeCKU HUKAKUX MOYeK CONPUKOCHOBEHUS.
Kaxcoas u3 3mux meopull umesia CBOK NOHIMUUHYH cucmemy, cBoU Mamemamuy4eckuli annapam u c8ou
MoOesibHble NPeoCcMmas/ieHUs O «MexaHu3Me» NPOMeKarUUX NPOoUeccos U CMPOeHUU Beujecmsd.
Kaxcoas uz Hux 6azuposanack Ha psoe 00NOIHUMEIbHbIX 2UNOMe3 U
Nnocmysamos, 4acmb KOMOPbIX B NPUHYUNe He Mmoeaa 6bimb
noomsepxdeHa  ONbIMOM — NpU  CYWeCcmBYrUwemM  YpOBHE
MmexHUYeCcKux cpedcma. mu meopuu pas3suBaAIUCL He3aBUCUMO, He
umMes NPAKMuUYecKu HUKAKUX MOYeK CONPUKOCHOBEHUS U He
donosiHas opye opyea. CKkopee Haobopom, oHU HanomuHasu sebeos,
paKka u wyky u3 ussecmHol bacHu Kpbiiosa. PasHoznacus mexoy
HUMU 6b1/1U HACMOJILKO BEJIUKU, YMO CUHMe3 Xoms bbl 0BYX NepBbiIxX
u3 Hux — KM u OTO — BocnpuHUMasnaocb bbl COBpeMeHHUKaMU Kak
«Besnukoe obbeduHeHue» (A. JlHwmelH). O0Hako e2o 30-nemHue
NoNbIMKU COBMECMUMb UX Opy2 C OpY20M He UMeJiU, KaK U3BEeCMHO,
yenexa. Hacmynun 3acmod, Komopbil Aullb HeKomopblie 0cobo
KOHCepBAMUBHbIE  UCC/Ie00BaAmesiu  HA3bIBAOM  «KPU3UCOM
HenoHUMAaHusi», 60/IbLUUHCMBO e YYEHbIX cYumaem Kpu3ucom
meopemuyeckol pu3UKuU.

B 3mux ycrosusx npeocmassisem UHmepec opyeol nymb NPeodosieHuss CyulecmBYyrULUX
mpyoHocmed. OH cocmoum 8 NOUCKe NPUYUH, BbIHYOUBWIUX UCCedoBamesell OmKa3amsCs 0m HeKoz20a
eduHol (Knaccudeckol) gu3uku, u 8 noucke cnocoba ux YycmpaHeHuUs ¢ NO3UUUll Ce200HAUWIHe20 OHS C
COXpaHeHUem U NPUYMHOXCeHUeM mex 3dBoeBaHul, Komopbix 00buIuUCL 3Mu meopuu. Takas
NOCMAHOBKA BONPOCA BNOJIHE 3AKOHOMEPHA, NOCKOJIbKY K/IACCUYeCcKas ¢u3uka HaKkaHyHe KBaHmoBo-
pPengmuUBUCMCKOU peso/irouuU NPAKMUYecKu He umesia npobsiem. VI38eCmHO BbICKA3bIBAHUE HA 3MOM
cyém sbioaroujecocs gusuxka B. TomcoHa (nopoa KenbBuHa), Komopsbili 8 00HOM U3 00K/1A008 HA3B8AJT
JUWb «08a 06/1a4ka» Ha guaudeckom HebockioHe HakaHyHe XX cmosiemus. He meHee st0bonbIMHO
BOCNOMUHaHue M. [TnaHka, obpamuBwe20cs 8 MO1000CMU 3a COBEMOM K OOHOMY U3 KPYNHbIX (U3UKOB
Mmo20 BpemeHU No NOBOJY CBOE20 HaMepeHUsl NOCBAMUMb cebs gpusuke. [Ipogeccop moada 3assus emy,
ymo «B pu3suke 6osibuIe 0es1ameb HeYe2oy.

Bo3Hukaem ecmecmaeHHbIl BONPOC: YMO He NOCAYHUIO NPUYUHOU CMOJIb Pe3K020 OMKAsd om
KJiaccuyeckux npedcmassieHud? S nocBAMUJI BbISICHEHUO 3M0o20 BONPOCA B OMHOWEHUU Kaaccu4eckol
mepMOOUHAMUKU He MeHee 50 nem cBoell 3 U3HU, 0OKMOPCKYro duccepmauvuro, pao moHozpagpud u
MHOXcecmaso cmamed, 4acmb U KOMOPbIX U SIBSIeMCS 06beKmoM ce200HsIWHel npe3eHmayuu. Beob
UMEHHO meopusi MenJsi08020 U3J1y4eHUsI NOC/TYXUIA 00HOU U3 OCHOBHbIX NPUYUH KPU3UCA, Npusedwe2o K
3ameHe Kaccu4yeckol MexaHuku HA KBAHMOBYH. VIMEHHO Kiaccuyeckas mepmoouHamuka Obiia
aHmunNoOoM Meopuu OMHOCUMe/IbHOCMU, NOCKOJIbKY O0Nepuposasd NOHAMUSMU abcomomHoU
memnepamypabl, 0aBIeHUSI U SHMPONUU, U He HyX0asdck B UHepUUA/IbHbIX cucmemax omcyéma (MCO),




NOCKOJIbKY umesnia 0esio C BHympeHHel 3Hepeud, No onpedesieHuro He 3asucsujeld om OBUXCeHUs iU
NOJIOX@CeHUsI cCucmem omHocumesibHo okpyxarowsel cpedsi (OC).

B 3mom 0oksiade 51 Xo4y No0e/IumbCsa pe3yibmamamu CBOUX UCC/1e008aHUL, NPUBLOWIUX MEHS K
BbIBOOY 0 HEOOXOOUMOCMU BEPHYMbCA K COCMOSIHUK PU3UKU HAKAHYHe KBAHMOBO-PE/ISMUBUCMCKOU
PeBosIoLUU U C NO3UYUU CE200HSIUIHE20 OHS NONbIMAMbCS YCMPAaHUmMb me NPensmcmausi, KOmopble
Kasaaucb HenpeodouMbIMU B Havane XX cmosemusl. [1pu 3mom s 02paHuyyChb ullib memu BONPOCAMU,
KOmMOopble Kacaromcsi mepmMooOUHaMUKU.

2. Cneyuguka mepmMoOUHaMUKu Heobpamumbix NPOUECCoB

lpoyecckl paccesHUS 3HepauU paccmMampuBaiucCh 8 mepmoouHamuke P. Knay3uyca ¢ MomeHma eé
BO3HUKHOBeHUs (cepeduHa XIX cmonemusi). OOHAKo pacyém CKOpoCMU U MOWHOCMU 3MUX NPOUECCOB
CMaJi BO3MOoXeH MOoJIbKO Ha ocHoBe ¢opmasnuzma Jl. OH3azepa [1]. Kak u P. Knay3uyc, OH paccmampusain
SHMPONUK KAK «KO3/1a OMNYUWeHUs» 3a byt u BCakyo Heobpamumocms. OOHAKo 8 omJju4yue om
MepMOCMamuKku OH CMas paccmMampuBams CKOPOCMb BO3PACMAHUS 3HMPONUU NPU NPUGIUXEHUU
aduabamuyecku U30UPOBAHHOU Ccucmembl K pasHosecuto dS/dt. [lpu 3mom oH Npednosioxus
CYWecmBoBaHue HeKomopbIX NApaMempoB A, Xapakmepusyrouwux OmKIOHeHUe COCMOSHUS CUCMeMb]
Oom pasHosecus, U BBE NoHamue 0606WéHHOU CKopocmu npouecca penakcayuu Ji = dA/dE kak
Npou3BOOHOU oM 3M0o20 Napamempa no BpemeHu t, Ha3sas eé He BnoJHe onpaBoaHHoO NOMoKoM. Criedom
OH BBEJ1 NOHSIMUe MepMoOUHaMu4eckol cusbl Xi = dS/dJi kak npou3Bo0HoU om 3HMPoONUU S NO 3Mum
CKOPOCMSAM, NOHUMAsi Nod Hell NPUYUHY BO3HUKHOBEHUSI PesakcayUuoHHo20 npoyeccd. Smo No3B0JuUs10
npedcmasums CKOPOCMb BO3PACMAHUSI SHMponuu dS/dt 8 Bude npou3sedeHus: pazHOPOOHbIX NOMOKOB
Ji u cun Xi Kak 3KCMeHCUBHbIX U UHMEHCUBHbLIX Mep Npouecca paccessHus 3Hepeuu. Tem CambiM
MepMOoOUHAMUKe BO3BpALL4A/IACb CNOCOOHOCMb 0OBACHAMb NPUYUHY BO3HUKHOBEHUSI MO20 U/IU UHO20
PenakcayUuoHHo20 NPoueccd, HanpasseHue U CKOPOCMb €20 NPOMeKaHusl, KOHe4YHoe COCMOsIHUe
cucmemsbi U m. n.

[pUHYUNUA/IbHO HOBbLIM 0719 MEepMOOUHAMUKU U ¢u3uYyeckold KUHemuKku 8 3mol meopuu SBUJICS
«NOCMY/Iam JIUHeUHOCMU», CO2/IACHO KOMOPOMY Kax(ObIl U3 pesakcayUuoHHbIX NOMOKOB J; BO3HUKAem
nod delicmBuemM BCex UMEHUUXCA B cucmeme mepMOoOUHAMUYeCKUX cusi X, JuHelHo Bo3pacmas C
yBenuyeHuem bod uz Hux [1]:

Ji=ZiLiX;. (1)

30ecb Lj — NOCMOSIHHbIE KO3hPuUUeHMbl, HA3BAHHbIE UM  (HEHOMEHOJI02UYeCKUMU U
Xapakmepusyroujue NPoBOOUMOCMb CUCMEMbI NO OMHOWEHUO K j-U NpUIoXeHHoU cuse X;.

Cmpozo 2080psi, HU JluHeldHble 3aKoHbl (1), HU KoapduyueHms Lj B HUX He umesu cmamyca
peHomeHomo2u4eckux (OCHOBAHHbIX HA ONbIME), NOCKOJIbKY BO BCEX U3BECMHbIX K MOMY BpemMeHu
30KOHAX mMensionpoOBOOHOCMU, Oup@y3ul, 371eKmMmpPonpoBOOHOCMU, BS3KO20 MPeHus u m. n.
puaypuposana eouHCMBeHHAas U OOHOUMEHHAs NOMOKY OBUMCYWAA CUaa, a Ko3gouyueHmsl
NPONOPUUOHAILHOCMU He bblIu NOCMOSHHLIMU BeIUYUHAMU. bosiee mo2o, MampuyHas popma 3aKoHoOB
OH3aeepa (1) codepxcana Bo3Be0EHHOe B KBAOPAm YUC/I0 MAKUX Ko3gguuueHmos Lj. Tem He meHee e20
meopusi No380/5/1a 06bSICHUMBL O0b6HAPYIEHHbIE DPAHEe MEPMOMEXAHUYeCKUe, MepMOoXUMUYecKUe,
mepMo3sieKmpuyeckue u op. 3¢pdeKkmsbl «HaIoXeHuemM» 00N0JIHUMEbHbIX COCMAsgowux Jij = LiX;
nomoka Ji = 2; Ji, BO3HUKAroWUx nod oelicmauem «UHOPOOHbLIX» CUs Xi. Takoe obbsiCHeHUe NoKasaioch
060CHOBAHHBLIM U BOCMPEbOBAHHBIM, NOCKOJILKY «3¢deKkmbl HanoXeHus» cmaau K 3momy BpemeHu
WUPOKO UCNO/Ib30BAMbLCA B pSde mexHoa02ull U MemodoB U3MepeHUs. JJoCmamoYyHO COCAambCa Ha
mepmossiekmpuyeckue 3ppgdexkmesi [Tenibmbe u 3eebeka, ucnosib3yembie 8 mepmMonapax U Xos100UsibHbIX
YCMAHOBKAX, HA SABJeHUe 0b6pamHO20 OCMOCAd, JIeHAUle20 B OCHOBE COBpeMeHHoU mexHo/102uu
onpecHeHus BoObl, HA MepMOMazHUMHbIU 3¢gekm Xosna, ucnosb3yembild 8 MazHUMOMempax, u Ha
371KMPOMACHUMHbIE SBJIeHUS, NOC/YXUBWUE OCHOBOU 018 60/bWUHCMBA mexHonoeuld XX Bseka.
Bnocniedcmauu 3ma udess bbiia pacnpoCmMpaHeHa u Ha opyaue BJ1eHuUs, Nopoous npedcmasieHue o
«CUHepaemu3Me» pedJibHbIX NPOUECcos (om eped. synergia - cooeticmsue) [14].

OO0HAKo NOCKoJIbKY napamempb! Ai 8 pABHOBECHOU MepMOOUHAMUKE MO20 BPemMeHU 3aBedomMo
omcymcmsosanu, meopuss OH3aeepa OsumMesibHoe BpemMs O0CMABAIdCb HEeKUM GOpMaau3Mom.
[TonoxeHue u3MeHuUs10Ckb, Ko2oa M. [1pu2oxcuH npedsioxcusl Haxo0ums NOMOKU Ji U CU/bI Xj U3 Opyeux
pyHOameHmManbHbIX OUCUUNJIUH (MEXAHUKU, Pu3u4eckol Xumuu U KUHemMUKU, 3/1eKkmpoouHamuKku u m. n.
[3]. [pu 3mom BO3HUK/IU MPYOHOCMU UHO20 pOOd, NOCKOJIbKY 3MUM OUCUUNIUHAM bObII0 YyX# OO0 NOHIMUE
SHMPONUU U CKOPOCMU €€ Bo3pacmadus. lTosmomy V. [Ipu2oxcuHy npuliocs Nodmu Ha pso donyuieHud.
[71aBHbIM U3 HUX SBUJIACL 2UNOMe3a JIoKa/ibHo20 pasHosecus ([JIP), coenacHo Komopol 3/1emMeHmsb|
HepaBHOBECHO20 KOHMUHYYMA HAxo0simcsi B8 COCMOSIHUU JIOKAJIbHO20 PABHOBecusl (HecMompsi Ha
NpomeKaHue B HUX pesiakCauyuoHHbIX NPOYECCOB), a UX COCMOsSIHUE Xapakmepu3yemcsi mem Xe Habopom



nepemeHHbIX, YMO U B pABHOBECUU (HECMOMPS HA HA/IUYUe B HUX 2pA0UeHMOB NOMEeHUUAs08), Mak 4mo
0J151 HUX CNpaBed/IuBbI OCHOBHbIE YpaBHEHUS paBHOBECHOU MePMOOUHAMUKU (ONSIMb-MAaku HeCMOMPS Ha
Heu3bexHbIl nepexod ux 8 HepaseHcmBsa). [lpu Bcel csoell NPOMUBOPEYUBOCMU 3MAd 2unomesa
Nno380/18/1d HAXo0umb NAPAMemphbl, OMBEMCMBEHHbIE 3d «NPOU3BOOCMBO 3HMPONUU» B CUCMEMe.
Vicnosib3yemcsi oHa (B8 HenoJsiHoM 0b6béme) u B Opyeux GYHOamMeHmMasbHbIX OUCYUNJIUHAX, KOMOPbIe
dpobam OU Ha beckoHe4Hoe Yuc/io 3/1ieMeHmMapHbix 06bEMoB B8 onpasoaHue ux 00HOPOOHOCMU.
ZLlanee, U. [pueoxcuHy npuuiIoCs 02paHU4UMbC CMAyUOHAPHbIMU HE06PAMUMbIMU NPOUECCamu,
Nnpu KOMOPOM HEepasHOBEeCHOe COCMOSHUEe cucmeMbl NO00epHUBACMCS] BHEWHUM NPUHYHOeHUEM
(BHEWHUMU CuIamu). B makom cy4ae 3HMponus cucmembl OCMAsasidck HeusMeHHoU Bciedcmaue
B3aUMHOU KOMNeHcauyuu «npou3soocmBa 3Hmponuu» d;S/dt> 0 u 3kxcnopma mensia u3 cucmemsi (deS/dt
< 0). 3mo u No3BosANI0 B KOHEYHOM CYéme HAaxooums UCMOYHUKU mensia u3 ypasHeHuld banaHca
BHeWHel 3Hepauu cucmemsbl. Tak poousiacb meopus HeobpamumbiX NPOUECcCcoB, 3a KOMOpY M.
MpueoxcuHy bbi1a npucyxoeHa 8 1977 200y Bmopas Hobesesckasl npemusi 8 3mod 06,1acmu 3HaHUS.
MpusioxeHue 3mol meopuu K peweHuro KOHKpemHod 3ada4u mpeboBano CoCmassieHusl
2poMOo30KUX ypasHeHul banaHca maccbl M, 3apss0a O, umny/ibca Pu e2o momeHma L u sHepeuu U, ¢ mem,
ymobbl Ha Ux OCHoBaHUU Halumu senuquHy d:S/dt > 0, a 3amem - Bce 3mo mpeboBasio 3Ha4umesibHo20
mpyoa u OCHOBAMEJIbHO20 3HAHUS BCeX YNOMSHYMbIX OUCYUUNJIUH, YMO NPAKMUYeCcKU UCK/IHYAIo
BO3MOXCHOCMb NpenodasaHus THIT 8 mexHUYecKux By3ax 8 pamkax 0bbi4YHbIX KYpCOB MEPMOOUHAMUKU.
O0Hako 2nasHbIM Hedocmamekom THIT ssasemcs mo, Ymo 3ma meopusi basupyemcst Ha NpuHuUNe
BO3pPACMAHUS 3HMPONUU U NOMOMY UCK/IKYaem U3 paccMompeHusi obpamumyro COCMABASHOULYHO
peasibHbIX NPOUECCoB, CBA3AHHYHO C CoBepuleHuem nosaesHol pabomsbl. Mexdy mem UMEHHO OHA
UHMepecyem B NepByr 04epedb UHMEeHepoB BCex cneuyudsbHocmel, a makxie 6uogu3ukos u
acmpogu3ukos. B ¢BA3u ¢ 3MuM CmMana Becbma akmyasbHol paspabomka makol cucmembl
obocHosarus THI, komopas He uckarodana 6kl U3 paccMompeHus Kakyro-nubo (obpamumyro uiu
Heobpamumyro) 4acmb peasibHbIX NPOUECCOB U B MO Xce BpemMs bbiia docmynHa 0715 npenodasaHusi 3mod
oucuuNauHbl B PAMKax Kypcos mMepMoOUHAMUKU. Takyr BO3MOXHOCMbL U npedocmassisem
pazpabomarHas Hamu 8 0oKmMopckol duccepmayuu meopusi, OCYUIeCMBISWAs CUHMeE3 Kaaccudeckol
mepmMoOuHamuku u THIT u HassaHHas 018 Kpamkocmu mepmokuHemukol [15]. Hacmosuwul dokiad
npedcmasnisem cobol Kpamkoe U3/10xeHue 0CHOB MAkol meopuu, U3/I0MEHHbIX B 1-M mome CO0pHUKA
cmameli nod HazsaHuem « CuHmMe3 mepMoCmamuku U mepmokuHemuku» (2020) [16].
3. ObobwéHHasa popma 3aKoHA COXPAHEHUS 3HepauU
MpUHYUNUA/IBHBIM  OMJIUYUEeM MEePMOKUHeMUKU Om 0pyaux GyHOamMeHmaabHbIx OuCyunIuH
ABNIAEMCA MO, YMO OHA PACCMampusaem BHYMPEeHHUe npouecchbi B8 JbbiX, B8 MOM Yucse
- U30/1UPOBAHHbIX cuCmemax muna BceneHHol B8 uesioM. VIMeHHo
i 0/15 Makux cucmem u bb1/1u CoOPMYIUPOBAHBI, KAK U3BECMHO, BCE
30KOHbI COXPAHeHus. 3mo omJu4aem MmepMOKUHEMUKY Om
n opyeux @YyHOameHmasbHbIX OUCUUNJIUH, KOMOpPble U3y4arom
v Npouecchl BHeWHe20 3Hep200bMeHd, U ONepupyrom NOHIMUEM
BHewHeld (KuHemuyeckol U NomeHuyuadsbHol) 3Hepeuu. [ins
r U30/1UpOBAHHOU cUCMeMbl HeusmeHHo20 obbéma V' cnpasedsiuBo
=X BbIDAX(EHUE  3dKOHA  COXPAHeHusi — 3Hepeuu B  popme,
npeonoxeHHoU H. Ymosbim ewe 8 1874 200y [17]:
4 du/dt + § jrdf=0, (2)
Puc. 1. TIoTOK 3HEprHH
4epes IPaHHIIbI CHCTEMBL. 20eju (Bm M?) — n1IomHOCMb NOMOKA BHYMpeHHel 3Hepauu yepes

BeKmMopHbIt 3nemeHm df 3amkHymod nosepxHocmu [ cucmemsbi
HeusmeHHo20 0bbéma \/ 8 HanpasieHuu BHewHel Hopmasu n (puc.1).

Takas ¢popma 3aKOHA COXPAHeHUs 3HepeUU y4umabiBaem KUHemuKy peasbHbIX NPOUECCoB, He 0e/1ast
NpU 3MOM HUKAKUX NpeodnosioxeHull OmHOCUMe/IbHO MexaHu3Ma NepeHoca 3Hepeuu U BHympeHHed
CMPYKMYpbI cCUCMeMb], M. €. cyumasi eé cniowHol cpedod.

CoenacHo 3an0xeHHol B 3Mo ypasHeHue KoHuenuuu 61uskodelcmsus, BHympeHHss sHepaus U He
NPOCMO ucye3aem B 00HUX MOYKAX NPOCMPAHCMBA U BO3HUKAEM B Opyaux, d NepeHoCUMCs KaKUMU-1ubo
JHepzoHocumesnamu O; (mosamu k-x Beusecms Ni, ux umnysibcamu Py, 3apsoamu O, 3Hmponued Su m. 0.)
yepes 2paHulbl cucmemsi. [1pu 3mom NOMOK 3HepeUU Ju CKIadbiBAemcs U3 NOMOKOB Jui «NApuUdIbHOU»
(vacmuyHoU) 3Hepauu j-20 poda U. KaxObil U3 makux NOMOKOB BbIPAXAeMCcs, KAK U3BECMHO,
npou3sedeHUemM NOMOoKA SHeP2OHOCUMEIA JjHa e20 nomeHyuas y; = dUy/dM; (yoenbHyro 3Hepeuro), m. e.:

jU:ZJjUf:wawl (3)




Bocnosib308asuwiuck meopemot aycca-Ocmpoepadckozo, npeobpazyem BbipaxceHue (2) K Budy
duyde + JV-judV = 0. Toeda nocne pasnoxcerus V(yy;) Ha Hezasucumble cocmassgroujue SN ji+ 2V
30KOH COXpaHeHus 3Hepauu (2) npedcmaHem 8 Bude:

du/dt + SifyN-jidV + Sifj-VyidV = 0, (4)
2mo BbIpax3ceHue obHapyx#usaem Heobxo0UMOCMb BBeOeHUS 2padueHmoB NomeHuuana Vi Kak
00N0JIHUMEIbHbIX NAPAMEMPOB HEPABHOBECHOCMU, YMO CBUOEMeIbLCMBYem 0 HeCOCMOosSmMebHOCMU
2unome3sbl JIOKA/IbHO20 paBHOBECUS. EC/lu menepb BbIHECMU 3d 3HAK UHMe2pand Hekomopoe cpedHee
3HaYeHue Yy nomeHuuana Wju cpedHee 3HaqyeHue X; 10KaabHbIX MepMoOUHamMuyeckux cui X, = Vyj;, mo
ypasHeHue (5) MOXHO BbIpA3ume 4epe3 Napamempb! CUCMEeMbl B UesIoM, KAK 3MO NPUHAMO B
Kiaccuyeckol mepMoOUHAMUKeE:
duydt + 2;%J; + 2XrJ; = 0. (Bm) (5)

30ech Ji= f Jrdf = - dO/dt — ckansgpHbItl NOMOK j-20 3Hep2OHOCUMEsIs Yepe3 2paHuUbl cucmemsl; Jj

= fjdV = Gjv; —umnysibC 3HepeoHoCUMeIs 0/1F CUCMEMbI B UeJTOM.

B pasHosecHbix cucmemax (¥ = yj; Xi = 0) 3mo B8bipaxceHue nepexooum 8 0CHOBHOE ypasHeHue 1-
20 U 2-20 Ha4yaJ1 Kaaccu4yeckol mepmoouHamuku u THIT:

dU = Sjydo. (6)
/7,DU ./j: 0 oHO nepexoaum B 3AKOH COXpAHeHUA 3Hepauu KoOHcepsamuBHbIX cucmem.
du/de + 5X-J = 0. (Bm) (7)

Takoe (KoMbUHUPOBAHHOE) BbIpaxeHue 3aKoHa COXPaHeHUs 3HepeuU He BCmpe4aemcs HU 8 00HOU
U3 yHOameHmasibHbIx QUCYUNJIUH, ONePUPYOULUX NOHSIMUEM CUJIbl. Mexdy mem 0OHO 0XBambiBaem Kak
NPoUEeCcChbl NepeHOCa 3HepauuU (Nepaasi CyMma), mak U NPouecChl eé npespauieHus (cosepuieHus pabomai
dWE/dE = XiJ;). Smo omKpbiBaem WuUpoKUe BO3IMOXHOCMU 06beOUHeHUs UX NOHIMUUHOU cucmemsi U
mamemamu4ecko2o annapama. [eticmaumesibHo, Yxce B popme (4) oHo cooepicum 8 cebe 00HO3Ha4YHoe
onpedesieHue BX00AWUX 8 He20 NOMOKOB U CUJT U Npudaém nepsbiM 00HO3HAYHbIU CMbIC/T NJIOMHOCMU
UMNYJIbCA 3HEP2OHOCUMESIS Ji = piU, a BMOPbIM — JIOKA/IbHOU HANPSAXEHHOCMU COOMBEMCMBYHWLe20
NnoJsis, BbIpaxeHHoU ompuyamesibHbIM 2padueHmomM Ux nomeHyuana X, = - V. baaeooapss 3momy
omnadaem Heobxodumocmb B8 Haubosee mpyodoémKol Yacmu UCCIe00BAHUS - COCMAB/ICHUU
YNOMSIHYMbIX Bblle ypasHeHul 6anaHca Macchl, 3apsaod, UMNY/IbCd, SHepauu U S3HMpPoNuU. VICKao4ancs
U Npou3B0os1 B pazbueHuu Bripax)ceHus d;S/dt Ha comHoxcumernu Ji u X, denarousuli CMbIC/1 U pa3MepHOCMb
NOMOKOB U CUJT HEOOHO3HAYHbIM. MO KAPOUHA/IbHO 0bs1e24aem OCBOeHUe MEPMOKUHeMUKU U eé
NPUJIOMH(EHUE K PeleHUr0 KOHKPemMHbIX 3a0ay, 0e/1as UyenecoobpasHbiM NOCMpoeHue GyHOaMeHmMaabHbIX
ducyun/IuH Ha 6aze mepMoKUHemuKU.

4. HempusuaibHble c1e0CMBUS MEPMOKUHeMUKU

3B8pucmuYeckas yeHHoOCMb MepMOKUHeMUKU OMHKO0b He UCYepnbIBaemcs nepcnekmusoll
CUHMe3a pyHOameHMasabHbIX OUCUUNJIUH. EWE BaxHee me c/1e0CmBUS, KOmopble 0HA NO3B0JIAem
noay4uUMBb Yxce ce200Hs. OCMAHOBUMCS KPAMKO HA 3MOM.

4.1. [lokazamesibCmBo NPOMUBOHANPABIEHHOCMU HepaBHOBECHbIX NPOLECCoB

Bce u3BecmHble 3aKOHbI COXPaHeHUs (3Hepauu, MAcckl, 3apada, uMny/ibca U e2o MOMeHmd), Ha
Komopble onuparomcsl ¢yHoameHmasnbHblie meopuu, Obliu chopmyaupoBaHbl 0/ U30/1UPOBAHHbIX
(3aMKHYmMbIX) cucmem, KOMOPbIX B NPUHUUNE He Cyuwiecmayem BBUJY BCENPOHUKAKOWE20 XapaKkmepa
2PaBUMAUUOHHBIX CUT U NOMOKOB HelmpuHo. [103momMy 4Ype3sbiHaliHO BAXCHO Haumu YC108US,
adekBamHble U30a9yUU cucmem om BHewHe20 8o3delicmsus. C 3mol yesibo 06pamum BHUMAHUE Ha Mo,
ymo u3MeHeHue njomHocmu p; = dO/dV kakozo-nubo napamempa O; moxem Obimb BbI3BAHO KAK
NnepeHoOCoM eé Yepe3 2paHulbl CUCMeMb!

VICK/Iro4eHue Moxem CoCmasisgms /iUl BcesieHHas B Ue/1oM Kak COBOKYNHOCMb BCEX MbICUMbIX
MamepuasibHbIX (06beKMUBHO CYWeCmByuUx) 0b6beKmos. My/bmuBCe/eHHbIX, M. €. 3aKOHbI
COXPaHeHuUs1 Macchl, 3apsi0d, UMNy/bCd, 20 MOMeHMA U 3Hepauu. L1189 Heé Bce npoyecch! U BCSl SHepaust
ABJIAKOMCA BHyMpeHHUMU. g makux cucmem dU/dt = 0, Jj, Ji= 0, u 3akoH coxpaHeHus (4,5) npuHumaem
BUO:

5 X dV = 0. (8)

CoeniacHo  3momy  COOMHOWEHU),  CYMMApPHAsi — MOWHOCMb — BHYMPEHHUX — NPOUYECCos,
B3AUMONPEBPAUeHUs  3Hepeuu  (Kak obpamumozo, mak u OuccunamuBHO20 Xdapakmepa) B8
U30/1UPOBAHHbIX CUCMeMax 8ce20d pasHa Hy/10. Smo COOmMBemcmByem 3aKOHY COXPAHeHUsI BHympeHHel
SHepauuU B U30/IUPOBAHHBIX cucmemax. Kpome mozo, u3 (8) cedyem, Ymo 8 HEPABHOBECHbIX CUCMEMAX,
2de xju jj #0, CyMMapHasi MoUHOCMb NPOYECCOB 06paujaemcs 8 Hy/ib MOJIbKO 8 MOM C/1y4ae, Koeod Xomsi
bb/ Yacmb NPOUECcoB UMeem NPOMUBONOIOXHLIL 3HAK nNpoussedeHusl Xij, M. e. npomekaem B



HanpassieHuu, yoansroujem cucmemy om pasHOBECUsl. MO NOJIoXeHUe Bbipaxcaem obuepusuyeckud
NPUHYUN NPOMUBOHANPABIGHHOCMU NPOYECCoB. B COOMBEMCMBUU C HUM, MOUJHOCMb J1t06020 j-20
npouecca 3HepaonpespawieHus dU;/dt moxem b6bimb ub0 nosoxumesnbHol (Ymo coomsemcmayem
yBe/ludeHuro napyuaabHol 3Hepauu j-eo0 poda Uj), nubo ompuyamesbHod, m. e. Hocawed subo
3B0OJIIOUUOHHBIU, 1U6O UHBOIOYUOHHBIU Xapakmep. Mo 03Ha4aem, Ymo B HepaBHOBECHbIX CUCMeMax
Kaxcoomy penakcayuoHHomy npoueccy Xrfi <0, npomekaroujemy 8 sobold obsacmu cucmemel,
coomsemcmayem xoms 6bl 00UH NPOMUBONOIOHHBIU emy (aHmuduccunamusHbil) npouecc (X >0),
Komopbll BO3HUKAem U uc4ye3aem O0O0HOBPEeMEeHHO C HUM. IMOm NPUHUUN MOXEem CAYyXUmb
MamemMamuyeckum  BbIpaxceHuem  OudJieKmu4yeckoeo  3adKoHa — eduHcmsa U 6opbbbl
NPOMUBONOJIOHHOCMEU. B HEM — KJ1H04 K NOHUMAHUKO SBJICHUU OKPYXArOW,e20 Hac Mupd, U U3 He2o e B
CBO0 04Yepedb C/1edyrom BbiBOOLI NepsocmeneHHol saxcHocmu [18]. Baudy oepaHuyeHHoCmu BpemMeHu
OCMAHOBUMCS KPAMKO JIUlLb HA MEeX U3 HUX, KOMOpble Kacaromcs camol mepmMoOuHaMUKU.

4.2. YcmpaHeHue mepmMoouHamuyecKux HepaserHcms

V138ecmHo, 4mo Npu NPOMeEKaHuU 8 cucmeme Heobpamumbix NPOUECCOB 06bEOUHEHHOE YpasHeHUe
1-20 u 2-e0 Hayasn Kaaccu4eckol mepMoOUHAMUKU, B8 MOM 4Huciae coomHoweHue [ubbca B8
MepMOOUHAMUKE OMKPbIMbIX MHO20KOMNOHEHMHbIX CUCMEeM Nepexooum 8 HepaseHcmso [2]:

du # T7dS — pdV +2k pxdNk. (9)

Jleno 8 MoM, YmMo B HEPABHOBECHbIX cucmemax napamempsl S, V. u Nk mMoaym U3MeHSmbCS U
CamMonpou3B0/IbHO: 3HMponus S — BCedcmaue duccunayuu, 06ém V - npu pacuwiupeHuu 8 nycmomy 6e3
cosepwerus pabomsl W, 4qucna monel k-x Bewecms Nk - BC/IeOCMBUE XUMUYECKUX peakyud.
Bcredcmaue 3mo20 BO3HUKAKOM HepaBeHCmsa:

dQ = TdS; dW, # pdV: dWk # LkdNk, (10)
sceocmaue yeeo TdS, pdV u ukdNk He xapakmepusyrom 6osiee menioobmer dQ, pabomy pacuiupeHus
dWp u dugpdysuro k-20 Bewecmaa Yyepes 2paHulbl cucmemsl. BosHukaem mak Hasbisaemas npobsiema
MepMOOUHAMUYECKUX HepaseHCmB, B pe3y/ibmame Komopol Mmamemamudeckul annapam pasHoOBeCHoU
MepPMOOUHAMUKU OKA3bIBAGMCS He NPUMEHUMbIM 071 J1I0bbIX NPOUECCOB, CONPOBOXCOArOULUXCS
duccunayuet. 3mo obcmoamenscmso 00 cux Nop npensmcmayem y4émy Heobpamumocmu B8
YPABHEHUSIX GyHOamMeHmMaibHbIX OUCUUNJIUH, BbIHYXOAs UX 02PAHUYUBAMBCS He CYUeCmBYuUMU B
npupode  «KOHCepBAMUBHbLIMU» — cucmemamu (C  coxpaHsrowedcss cymmol — KuHemu4eckod U
nomeHuuaabHou 3Hepeuel).

TepMoKUHemuKa ycmpaHsem 3my mpyoHoCmb Nymém nepexoda om napamempos O; K ux
nomokam Jx 4epe3 2paHulbl CUCMeMbl, B pe3y/ibmame 4e20 ypasHeHus (5), ocmaromcs cnpaseoiusbimu,
HecMomps Ha Hecmamu4yHOCMb (KOHEYHYHO CKOPOCMb) peasibHbIX npoueccos [19]. Tem cambim
omcymcmsyrouee 8 @GyHOameHmMaibHbIx oucyunauHax — 6auzkodedcmByrouds  @opma  3aKoHa
coxpaHeHusi 3Hepauu (5) omkpbisaem wupoyadiue BO3IMOMHOCMU npusioxeHus THIT K opyeum
pyHOameHmManbHbIM OUCUUNJIUHAM U Y4éma B8 HUX Heobpamumocmu npoueccos b6e3 Kakux-iubo
YCTIOMCHEHUS] UX NOHIMUUHOU cucmeMbl U MamemMamuy4yecko2o annapamd.

4.3. [JokazamesibCmBo HecocmosmesbHocmu npuHyuna OH3azepa

locmynupys «gpeHomeHoio2udeckue» 3akoHbl (1), J1. OH3azep ucxoous u3 He2acHo20 NpuHuUNG,
CO2/1aCHO KOMOPOMY Kax(ObIl He3asuCUMbI NOMOK Ji mensd, Bew,ecmad, 3apsod, umMnyibca u m. n.
3asBucum om Bcex OelcmByrWUX B cucmeme mepMoOUHAMUYeckux cui X. 3mo NosioxeHue,
npuHUMaemoe um 6e3 Kakux-1ubo 00KaA3amesbCms, Bbl2IA0UM  BNOJIHE NPUBJIEKAMEbHO KAk
ompaxceHue sceobuell B3auMOCBS3U NPUPOOHbLIX NPOUECCoB, dasuwee ocHoBaHue 0715 nocaedosasuuel
3@ 3MUM udeu cuHepeemu3md, m. e. YCUJIeHUs NPOYeCccos BC/Ie0CMBUE KOONEpamuBHo20 delcmaus
PA3HOPOOHbIX cus. J1. OH3aeepa He CMymuJsio SBHOE NPOMUBOPeYUe 3M0o20 NPUHUUNA C 3AKOHAMU
mensonposooHocmu (Dypse), duppysuu (Guka), snekmponposodHocmu (Oma), punsmpavuu (fapcu),
BSI3K020 mpeHus (HeromoHa) u m. n., 8 KOMOPbIX NOMOKU menJid, k-eo0 Bewecmaad, 3apsaoa u umMnyibca
UMeJsIu e0UHCMBEHHYH OBUXCYULYH CUJTY:

Ji:'L/')(i, (77)
20e Xi — 2padueHmbl mMemMnepamypbl, XUMUYECKO20 U 3JIeKMPUYeCcKo20 NOMeHyudsad, 0dsiaeHus u
cKopocmu, Li—ko3gguyueHmsl menionposoo0HOCMU, dud@y3uu, 371eKmponpoBoOHOCMU U MPEHUS.

Kpome moeo, J1. OH3azep no/azas, Ymo Bce CUsibl UMerom 00UH U MOM e 3HAK, NOCKOJIbKY BCEe
oHU B8 THIT onpedensnucbe Ha OCHoBe CKOPOCMU BO3PACMAHUA 3HMponuu dS/dt — BenuyuHb! cy2ybo
noJsioxumesibHol. M3 3mux 3aKOHOB Heu3bexcHo C1e008aa0 B3AUMHOE YCUJieHue NOMOKOB npu
nosiBJIeHUU B cUCMeMe HOBbIX CUJT Xj. Mexdy mem u3 NpuHYUNA NPOMUBOHANPABIEHHOCMU NPOUECCOB
(8) ciedyem npomuBoNOIOXCHbIU 3HAK pA0a MepMoOUHAMUYECKUX CUJI. Ha2isa0HbIM NPUMEPOM MOoXem
CIyHUMb 00bIYHBIT CBAPOYHBIU MPAHCHOPMAmop, y KOmMopo20o C yBe/ludeHuemMm moka 80 BMOPUYHOU



uenu (¢ npubiuXdeHuUeM K pexcumy KoOpomkKo20 3aMbIKAHUS) Hanpax)ceHue nadaem, a Ha X0/0CMom X0y,
Hanpomus, docmueaem MAakcumMyma. Imo e NOJoXeHUe Bbimekaem U U3 npuHuyuna ne-Lllamense —
bpayHa, co2nacHo KOmopoMy peakuyuss cucmembl Ha BHewHee Bo30elicmaue Bce20a HanpasieHa Ha
ocnabneHue e2o nociedcmsull. CnedosamesibHo, Xoms bbl HEKOMOPbIe Y/ieHbl CYMMbI B YPABHEHUSX
OH3azepa 00/1#CHbI UMemb NPOMUBONOJIOMHHbIU 3HAK.

YkazaHHoe Hecoomsemcmsue 3akoHo8 OH3azepa npupode sewiell YCmpaHaemcs, ecsiu Yy4ecms,
YMO B U30JIUPOBAHHBIX CUCMEMAx CyMMAa BHYmMpeHHuUx cun Zifi (i = 1, 2,n) 8 ux obuwepusudeckom
NOHUMAaHUU BCe20a pasHa Hy/10. Imo 03Ha4yaem, 4Ymo 8 CO2/1acul ¢ MPembUM 3aKOHOM HboMOHA 106y
U3 NPUSIOXCEHHbIX CUJT HUX Fi MOXCHO Bbipa3ums Cymmod n-1 cus peakyuu F; uHoeo, j-2o poda: Fi= - 55 -1F;.
CBA3b 3MUX CUJ1 ¢ MEepMOOUHaMUYeckumu cunamu Xk HECIOMHO YCMAaHoBUMb, UCXO0S U3 BbIPAXCEHUS

mowHocmu dWwj/dt = XJi = Frv;. Omcroda credyem, 9mo Xi = F/O, u OXi = 2, 10X -m. e.

mepmooduHamuyeckue cusbl Xi u X; npedcmassigem cobol yoenbHble Cuibl (HanpsaxceHus). baazodaps
2momy 3aKkoHbl (14) MoxHO npedcmasums 8 ncesooiuHelHoU popme, lulib BHeWHe HanoMuHaroued
3akoHbl OH3aeepa (1):
Ji= L2 (0/0) X; = ZiLiX. (12)
30ech Lj = LiO)/O; - KoappuyueHmsbl, 0bbeduHsauue KuHemuyeckue u mepmMoouHamu4yeckue
gakmopbl. Imo u obbsicHaem, nodyemy peHomeHoso2udeckue KogpuuyueHms! L 8 THIT He umerom
CMbICIA HU meX, Hu opyeux [7].

4.4. [lokasamenbcmso bosee obujux (OugpgepeHyuansHbix) coomHoweruld s83auMHocmu 0N1s
HesluHelHbIX cucmem.

O0HUM U3 Haubosnee BaxHbIX nosoxeHuld THIT SBASHOMCS MAak HA3biBaemble COOMHOWEHUS
B3AUMHOCMU Mex*0y Heoua2oHaIbHbIMU Ko3gguuueHmamu L u Li 8 NoCMyaupoBarHbix J1. OH3a2epom
MAampUYHbIX «PeHOMEeHO/102U4eCKUX» 3aKoHax (1):

Lj=1Lji (13)

SMu YyMeHbWarom Yucsio NOOJIeXAWUX 3KCNepUMeHmaabHOMy onpedesieHuro Ko3gouuueHmos
nponopyuoHassHocmu om n? 0o n(n+1)/2 (Hanpuep, npu n = 9 ¢ 81 0o 45). [na obocHoBaHUs 3mux
coomHowerul J1.OHcaeepy noHadobunucb meopus @aykmyayud, NPUHYUN MUKPOCKoNUYecKod
obpamumocmu, 0emasnbHo20 PasHoBecus U 00NOIHUME/bHbIU NOCMy/Iam O JUHeUdHOM xdpakmepe
3aKOHOB 3amyxaHus ¢aykmyauud [1]. Bce HA38aHHbIE NONOMEHUS 02PAHUYUBA/IU 00KA3amesibCmBo
cocmosHusIMU B6U3U pasHoBecusl. Kpome mo2o, OHU BbIXOOUIU 3a pAMKU MepMOOUHAMUKU, NO3MOMY
CBOHO MEOPUID OH CNPABEDJIUBO HA3BAJT «KBA3UMEPMOOUHAMUKOU».

Mexcay mem Mo#HO NOKA3amb, YMO 3MU COOMHOWEHUS C/1e0yHom U3 3aKOHA COXPAHEHUS SHepauu
(5). V13 He2o0 Ha 0CHOBAHUU HE3aBUCUMOCMU CMeWaHHoU NPOU3BOOHOU oM NOPSIOKA OuppepeHyUPOBAHUS
no nepemerHHbIM Xiu X; (i, j= 1, 2, n) ciedyem:

0°U/0XioX; = 0°U/0OXioX: (14)

Omcrooa HenocpedcmBeHHO BbIMEeKarm COOMHOWEHUS Mex 0y Pa3HOUMEHHbLIMU NOMOKAMU U
CU/IaMU, HA3BAHHbIE HaMU U pepeHuuaIbHbIMU COOMHOWeHUAMU B3aumHocmu [20]:

(0J/0X) = (34/0X)). (15)

SmMu COOMHOWEHUS NPUMEHUMbI KaK K JIUHeUHbIM, MAaK U HesuHeUHbIM 3aKOHaM nepeHocd, U
donyckarom Jit0byro 3a8UCUMOCMb KO3 duyueHmos Lij om napamempos pasHoBeCcHo20 COCMOSIHUSA Wi U
Oi. VIx npusoxceHue K iuHelHbIM 3akoHam OH3aeepa (1) HenocpedcmBeHHO NpuBoOUM K CUMMempuUU
mMampuub! peHoMeHo102uU4eCKUX KogguuueHmos Lij = Lji:

(0J/0X)) = Lj= (34/0X) = Lii . (16)

Takoe ux 060CHOBAHUE NOKA3bIBAEM, YMO MU COOMHOWEHUS ABSHMCS Cedcmauem bosee
0bWUX NPUYUH, YeM 0bpamuMoCmb MUKPONPOUECCoB. Mo 0ObsCHSem, NoYyemy 3mu COOMHOWEHUS
Yacmo 0KA3bIBAIUCH CNPABEO/IUBLIMU OAIeKO 3a NPe0esiamu YNOMSHYMbIX Bbiie donyuweHUU.

4.5. HaxoxcoeHue «3¢pgpekmos HanoxeHuUs» 6e3 npuMeHeHUs CoOomHoWeHul 83auMHoCmMu

JluaeoHanbHaa ¢opma 3akoHo8 nepeHoca (11) nossossem Npeosioxums HOBbIU Memoo
HAxox0eHuss Mak HasbiBAeMbIX «3(DPeKmoB HAoHeHUs», CO21IdCHO KOMOPOMY 3mu 3¢ dekmbl mo2ym
b6bimb HalldeHbl Kak cedcmaue HacmynJeHus HenosiHo2o pasHosecus (Ji= 0) [21]. Cheuuguky smoeo
Memooa NPoue NOHAMb Ha Npumepe oup@y3uu K-20 BewecmBa 8 CNOUIHbIX HEOOHOPOOHbLIX NO COCMAsy
(KoHUeHMpPayusMm KOMNOHeHMOoB ¢, memnepamype T u 0aseHuro p). 3Mmom NOMOK, CO2/IACHO 3aKOHAM
(11), umeem Buo:

Jk=—DiV L, (17)
20e Dk — Ko3gpuuyueHm ouggysuu k-20 Bew,ecmaa; ik -e20 XumMu4yeckut NomeHyuarl.

2mo Bbipax3eHue omJu4yaemcss om 3aKoHa ouggy3uu, npednoxeHHo2o camum OH3azepom,
omcymcmauemM 00onosHUMebHOU CymMmbl 5DV L. Ecnu menepb npedcmasums Vik 4Yepes e2o



NPOU3BOOHbIE NO KOHUEHMPAYUSM Cj He3aBUCUMBbIX KOMNOHEeHMOB, UX memMnepamype U 0as/ieHuro, mo
ypasHeHuro (16) MoxXcHo npumem BUO:

Jk=—Dk GV + sV T+ udVp). (18)
20e U= (Oux/oG), sk"= (Ouk/oT), Uk'= (Oux/op).

Tpu cocmassnisirowsue  pesysbmupyrowsed cuibl Fk 8 Npasod 4acmu 3mo20 BbIPAXEHUS
0MBemMCcmBeHHbI 3a 00bI4HYI (KOHUEHMPAUUOHHYH) ouddy3uro Fic = Ziuk'V ¢, mepmooupdysutro Fr = —
sKVT u 6apoduppysuro Fip = u'Vp. 3mo no3sossem pazdenums MepMOOUHAMUYeckue U, Sk, Uk U
KuHemuyeckue Dk ¢$akmopbl MHO20KOMNOHEHMHOU oug@y3uu u ycmaHoBumMs psio COOMHoOWeHUU
Mex0y HUMU, NOOMBepx0aemMbie SKCnepuMmeHmasbHo [22]. [oaydums makue pesyibmamai, OnUPAsch
Ha ypasHeHue oug@ysuu OH3zaeepa J« = - ZDkVuk, NpU CYWecmsyrowux 3KCNepumMeHmasnbHbIX
cpedcmBax 0KasasoCb Mamemamuyecku HekoppekmHol 3adayed.

B ka4ecmae 0py2020 NpUMepa pacCMompum He00HOPOOHYH cuUCMeMy, pa30esIeHHYH Ha 0Be 4acmu
nopucmot nepe2opodkod. Eciu 8 Hell co30ams nepenad memnepamyp (ATz 0), mo Bo3HUKaem NomokK
2a3a wiu xuokocmu Yepe3 nepe2opodky Jk = Dk (s’V'T - uk'Vp), npuBodswul 8 yCioBUSIX HENOTHO20
pasHosecus (Jx = 0) K BO3HUKHOBEHUO nepenada dassieHuld no obe CmopoHbl Nepe2opodku (3gdekm
®eddepceHa, 1873):

(AD/AT) cm =-qr*/Tux, (19)
20e qx* = Tsk"- mak Hasblsaemas menoma nepeHoca k-eo seuwecmsd.

B Hacmosiuee Bpemsi 3mo SIBJIeHUe HA3bIBArOM MEPMOOCMOCOM. V3B8eCmHO u obpamHoe siB/eHue -
BO3HUKHOBEHUe pa3HOCmu memnepamyp no 0be CMopoHbI Nepe2opooKU Npu NPOOAB/IUBAHUU Yepe3 Heé
B030yxa u/su 0py2o2o 2asa. Oba smu 3¢pdexkma umerom eduHyro Npupody ¢ 3ppexkmom KHydcera (1910) -
BO3HUKHOBEHUEeM pa3Hocmu 0assieHul B8 cocydax, COeOUHEHHbIX KanuwiaspoM Uuiu Y3Kol Wesbto u
HANOJIHeHHbIX 2a30M pas/uYHOU memnepamypsbl, a MAKXe ¢ GoOHMAaHHbIM 3¢gekmom AnneHa u JpHoHca
(1938) B 3cudkom 2eauu Il, cocmosawem 8 uCmeyYyeHuUU 2e/1us U3 cocyod, 3aKpbimo20 nopucmodl npobkod,
npu e2o masneliwem Hazpese. ObpamHoe siBeHuUe - BO3HUKHOBEHUe nepenaoa memnepamyp npu
co30aHuu  pasHocmu odassieHull no  06e CMOPOHbI  NEepecopooKu - NOJYYUO  HA3BAHUE
MexaHoKasaopuyecko2o 3¢gexkma (HayHma-MeHoesbcoHa).

B c/yyae cucmem, UMerouux U3Ha4yasibHo 00UHAaKoBoe 0dssieHue no obe cmopoHbl nopucmoll
nepe2opodku (Ap = 0) u U3HA4asbHO OOUHAKOBYH KOHUEHMpauuro k-20 sewecmsa (Ack = 0), npu
co30aHuu nepenada memnepamyp A T 8B03HUKAem nepenaod KoOHUeHmMpauuu no obe eé cmopoHs! (3¢gekm
Cope, 1881):

(ACk/AT)em = - qe*/ Tk . (20)

VMzgecmHo U obpamHoe fBJieHUue - BO3HUKHOBEHUe 2padueHmos memnepamypbl Npu
0uppy3uOHHOM NepemMeluBaHuU KOMNOHeHMoB, OMKpbimoe Jrogypom 8 1872 200y u Hocsauwee e2o UMS.
B uzomepmuydeckux cucmemax (AT = 0) npu co30aHuu Ha membpare nepenada d0assieHus Ap Bo3HUKAem
[aBJieHuUe obpamHo2o ocmMocd - pazdesieHue bUHAPHO2O pacmBopa C BblOe/IeHUeM U3 He2o K-20
KomMnoHeHma (06b14HO pacmaopumesis). 3mo fB/eHue Haxooum WUPOKoe NpUMeHeHUe B YCMAHOBKAX
0715 04UCMKU BOObl. BoO3HUKaroW|as npu 3mMOM pa3HOCMb KOHUeHmpauul Kk-20 KoMNoHeHma
ONUCLIBAGMCS BbIPAXEHUCM:

(ACk/AD) cm = - Uk/Jikk . (21)

Smu pe3ysibmamasi COOMBEMCMBYHM NOJyYeHHbIM 8 pamkax THIT [7,9]. O0Hako menepb OHU
ABUJIUCH C/1eOCMBUE HAJIOMeHUS] He NOMOKOB, d CUJT, KK 3Mo U C/1e00B8AJ10 U3 MeXAHUKU HbromoHa, U He
«CUHepeemu3Ma», @ NOMUBOHANPABJIEHHOCMU CUJT, M.e. MO20 Xe OUAIeKMUYECKO20 3aKOHA «e0UHCMBA
u 6opbbbl  npomusonosnoxHocmed. [lpu 3MomM He NpuWwJ/Iocb NPeonosaazams  JUHeUdHoCmuU
(eHoMeHoo2u4YecKUX — 3aKOHOB, NocmyIupoBame NOCMOSAHCMBO eHoMeHo102u4ecKuUX
K03 puuueHmos Lis Hux u npubezams K COOmMHoWweHUsIM s3aumHocmu OH3azepa. Bcé smo pacwiupsiem
coepy npumeHumocmu THIT Ha HesluHelHble cucmeMb U COCMOSIHUS, 0a/1EKue Om pasHOBECUS.

OOHAKo He MeHee BaxtHbIM 0KA3bIBAeMCS U MO, YMO YNOMSHYMbIe Bbile «3deKkmbl HaOHeHUs»
nosay4yarom coscem UHoe obbsicHeHue. OHU O0Ka3bIBarOMCsa C1e0CmauemM HAcmynaeHuss CocmosHul
4yacmu4Ho20 (HeNoJsIHo20) PABHOBECUS], YMO XapaKkmepu3yemcsl NpekpawseHuem 00Ho20 3a 0pyeum Bcex
Npoueccos8 No Mepe YCMAaHoBIeHUS B CUCMEME NOJIHO20 PABHOBECUSI.

[peumyuiecmaa u3/ioxeHHo20 Bbllue Memoodd HaxoxXoeHUs NOMSHYMbIX 3¢geKkmos cocmosam He
MOJIbKO B €20 NPOCMOMeE, HO U B BO3MOXCHOCMU €20 NPUMEHEHUS] B HeJuHelHbIX cucmemax, 0aaékux om
pasHosecus, 20e coomHoweHuss 83aumHocmu OH3azepa Hapywaromcs [21].



4.6. JlanbHeluwiee COKpaWeHus Yuc1a SMNUpUYecKux Kosgpouuyuermos

Cnedcmauem YynoMsiHymo20 Bbilie YnpouseHusi 3aKkoHo8 OH3aeepa u npedsioxeHHo20 memodd
HAXOXO0eHUs «3(peKkmos HAoXeHUs» ABISemca BO3IMOXXHOCMb 0abHEUWe20 COKPAWeHUs Yucia
NOOsIeHALLUX SKCNePUMEeHMAIbHOMY HaxoxoeHuro KoagpouuueHmos Li (om n(n+1)/2 8 THIT do n [15]).
Takoe cokpaujeHue ocobeHHO oWymumo B 2pynne Mak Ha3biBAeMbIX «MepMo2aibBaHO-MA2HUMHBIX»
3ppekmoBs, Komopbie 06YC/10B/1eHbl B3AUMOCBA3LI0 MEeMNepamypHbIX, 31eKMPUYeCcKUX U MA2HUMHbIX
nonel u ux cus, U B ocobeHHoCMu B C/y4ae aHU30MPONHOCMU 3Mux nosel (3asucumocmu om
HanpassieHus;). To20a yucmo geHomeHooeu4eckoe onucaHue mpebyem seedeHust 36 3MNUPUYECKUX
KoagppuyueHmos [15]. bnazodaps nNpuMeHeHuro COOMHOWEeHUU B3AUMHOCMU  YUC/I0  MAkux
Ko3¢puyueHmos yoaémcs cokpamums 00 21. TepMOKUHemUKa Xe no3sossem nolimu ewé oasibuie u
3a cYém ycmaHosaeHUs 00NOIHUMEIbHbIX CBA3el Mex0y YKA3aHHbIMU Bbile ABIeHUSMU COKPAMUMb
YUC/I0 Ha3B8aHHbIX Ko3pduuueHmos 00 6 [7]. [pu 3mom HeKomopsbie U3 3KCNepuMeHmasibHO HalOeHHbIX
coomHoweHull Mexoy KoagppuyueHmamu npoBooUMOCMU mund 3akoHa BudemaHa-OpaHua
OKa3bIBArOMCSA NPAMbIMU C/IeOCMBUSMU OUppepeHyuUabHbIX CoomHoweHuld s3aumHocmu (12).

4.7. bezaunome3sHoe 060CHOBAHUE 3aKOHA U3/1y4eHus [1aHKa

O0HoU U3 2/1aBHbIX NPUYUH, NOPOOUBLIUX KBAHMOBO-PEISMUBUCMCKYO PeBOJIOYUN, SBUJIOCH
omcymcmaue  yooB/1emBopUMEsbHO 0ObSACHEHUSI 3KCNepUMeHmMAasbHO  YCMAHOBICHHO20 3dKOHA
pacnpeodesieHus cnekmpasabHol NJIOMHOCMU U3/y4eHus abco/momHo YépHbiX men (AYT) [23]. [na
060CHOBAHUS 3Mo020 3akoHa M. [11aHK, Kak u e2o npedwecmseHHUKU J1. bonbumaH u . Paned,
UCNO/1b308aJ1 NpedCmassieHue 06 Ussy4yeHuU Kak 0 Hekoel CybCmaHyuu, 3anoiHsouiell Boobpaxaemyro
nosiocmae BoKpy2 AYT u obradaroused caolicmaamu udeasibHbIx 2a308 ¢ onpedeseHHol memnepamypol T
u 3Hmponuel S, u Haxodsauelics 8 menaoBom pasHosecuu ¢ AYT [2]. [pu 3mom M. [11aHKy NpulIoCh
NpeonosioXumse, 4YmMoO amoMbl BeujecmBaa Kak OCUUIISMOPbI MO2Yym HAXO0UMbCS MOJbKO B
onpedesieHHbIX OUCKPEMHbIX IHepeemuYecKUX COCMOSHUSAX C 3HepeUusIMU £r = Nhv, NPONOPUUOHAIbHLIMU
yacmome v U HamypasbHOMy psidy KBAHMOBbLIX Yuces n = 1, 2,...e, U MO2ym 0maoasams Uau Noay4ams
3Hepeurd MOJIbKO HeOe/IUMbIMU NOPUUAMU €y = hv. Co21acHo 3momy COOMHOWEHU, IHepeusi KBaHmMa
U3/1y4eHuss onpeodesisemcs UCK/IHYUMesIbHO e20 YacmomouU U He 3asucum Om amnsumyobl BOJIHbI U
memnepamypbi U3/1y4ameris, 4mo NPOMUBOPEYUII0 Meopuu KoaebaHul u Kiaccuyeckod usuke.

O0Hako ewé do nossieHuss THIT cmasnao SCHO, YMO U3/lyYeHue mes He npekpawaemcs u c
HacmynsieHuem CmayuoHapHo20 cocmosHus AYT, xapakmepusyrouje2ocsl paseHCMBOM NOMOKOB
uzsydaemol u noesouwsaemoll 3Hepeul, Ymo HeCoOBMEeCmUMO C NOHSMUEeM MensioBo20 pasHoBecus. B
Maxkom cJ1y4ae 3aKoH J1y4ucmo2o 3Hep2oobMeHa ciedyem 3anuchiBams Yepe3 NOMOKU 3Hepaul, Kak U B
meopuu mensioobMeHa uiu pusudeckol KuHemuke [24]:

Jr:'LrXr, (22)
20e Jr= pAwC — NJIOMHOCMb paduayuUoHHO20 NOMOKA 3Hepaul, [ m>; X: =V A —2padueHm nomeHyuana
U3slydeHus Wr = AW, M C', HA38aHHO20 HAMU aMNumMyo0o-4acmomHbiM [24]; Lr — Ko3gpuyueHm
NPONOPUUOHAILHOCMU, 3ABUCAWUL OM NPO3PAYHOCMU CPeObl pAcNPOCMPAHeHUs usJsy4eHus (3¢upa u
e20 3ameHumerel).

lpu makom nodxooe 3Hepausi KoebaHull ocyu1IImopad En NPEOCMAarHem Kak Cymma sHepaull € BCex
e20 2apMOHUK N = 1,2,3 um. 0.:
& =2n&v Ca)f(), (23)
a yacmoma v npuobpemaem CMbIC/1 YUC/Ia BOJIH, B036yxdaembix 8 OC ocuuwiiSmopom 8 e0uHUUY
BpemeHu.
Jlna  HaxoxcOeHus cpedHel BesuyuHbl 3Hepauu OocyuaIamopa <€» 8 aHcambne N MOxXCHO
BOCNOJIb30BAMbLCS MeM Xe CMAamucmuyeckum mMemoooM, KOmopbild npumeHun M. [lnaHK. OH
3aK/1ro4aemcs 8 passioxceHuu exp(—e,/kT) B beckoHeqHbIl pso no n ¢ nociedyrouiell e2o annpokcumayued

BbIpAXeHUem
v = &/[exp(e/KT) - 1]. (24)
Ecnu  menepb  BOCNOJIb30BAMBCS  U3BECMHbLIM  BbIPAXEHUEM CNeKmpaasbHol NA0OMHOCMU
ocyunamopos ny=dN/dv = 8nv2/c?, BesiuduHy Jr MOXHO Halmu uHMe2pupoBaHuem <€n» no N:
Jr = (8nv2/A) ev/[exp(e/kT) - 1] (25)
Conocmagsiga 3mo BbIpaxXceHue ¢ 3aKoHoM [11aHKd, Haxo0uM, YmMO OHU MOXOeCMBeHHbI NPU &, =
hv, ede ko3gppuuueHm nponopuyuoHaibHocmu h moxcHo Hadmu u3 3akoHa CmegaHa — boabuMaHa Jr =
orT?. Takum 06pa3om, 3aKOH U3/y4eHus Moxem bbimb nosydeH 6e3 BsedeHus NOCMYJs1amos,
NpoMUBOpeYaLUX KIaccu4deckol ¢pusuke, eciu y4acms, 4mo Jiy4Ucmas 3Hepeus NepeHoCUmMcs BOJIHAMU,
OUCKPEeMHbIMU KaK B0 BpeMeHU, Mak U 8 NPOCMPAHCMBe.



4.8. YcmpaHeHue npomusopequs mepmMoouHamuKku ¢ buosoaudeckol 38os1oyuel

[puHyuN NPOMUBOHANPABIEHHOCMU NPOUECCOB NO3BOJSEM YCMPAaHUmMs ewé o00Hy npobremy
MEepPMOOUHAMUKU — «BONUOWEe NPomuBopeyue mepmMooUuHAMUKU C Xapakmepom buosoeudeckol
ssomoyuu  [25]. Eé npuHuun B03pAcMaHus 3HMpPonuu npeonuckisaem 0e2padauuro  Jitobbix
HepaBHOBECHbIX CUCMeM, BK/HYas «mensioByo cmepmsb» BceneHHod. [lonbimka M. [lpueoxcuHa
YCMpaHums 3mMo Npomusopeque nymeém 0b0CHOBAHUS BO3MOXCHOCMU BO3HUKHOBEHUS «NOPAOKA» U3
«Xaoca» NPomuBopeYam CamMomy 3SMOMY NPUHUUNY U B OMCYmMcmBuUe 00Kd3amesbCma e20
owuboYHOCMU He Mo2ym pacCMampuBambCs KAk «onpasoaHue» 380/1H04UU.

Mexcdy mem Co2acHo «npuHUUNY NPOMUBOHANPABIEHOCMU» B NOAUBAPUAHMHOU cucmeme (co
MHO2UMU CcmeneHsaMu cB80600b1) Yacmeb 0elCmBYOWUX CUT UMeem 3HAK, NPOMUBONOJIOMHBIU 3HAKY
O0uUCCUNAMUBHbIX CUJ. BO3HUKHOBEHUe makux Ccusl SBASemcs BOBCE He C/Iy4alHbIM, KAk 3mo
MPakmyemcss 8 meopuu Xaocd, d BNOJIHE 3AKOHOMEPHbIM. MU «aHMUPE/IaKCUOHHbIE» CUJbI U
BbI3bIBAOM NPOUYECChl «AKMUBHO20 MpaHcnopma» B8 buocucmemax, obecnequsaroujue camo ux
cywiecmsoBaHue. EcmecmaseHHo, YmoO makue Ccusbl 3amedsisrom  npubsiuxceHue buocucmembl K
cocmosHuro pasHosecus (buosiocudeckol cmepmu). bazooaps 3momy «BbIXUBAOM» U UMerom bosibuie
BO3MOXCHOCMel K penpodyKyuu me cucmembl, Komopble bosiee NpoOBUHYMbI B NJIAHEe 3B0/1H0UUU, M. e.
umerom 6osibwie cmeneHel cBob00bl. Takum 06pa3oM, MepMoKUHeMUKAa Co2/1acyem mepmMoOUHAMUKY C
dapsuHosckol meopuel 3somouuu  61a2o0aps  y4émy ¢dakmopa CKopocmu penakcauuu  6e3
NPOMUBOPeYUst C e8 2-M Ha4asIoM.

Ymo e kacaemcs «mensosol cmepmu BceneHHol» mo He ciedyem 3abbiBamb, YmMO Cam
NPUHYUN BO3PACMAHUS 3HMPONUU NPUIOXUM MOJILKO K MAK HA3bIBAemMol «6apUoHHOMY» Beulecmay,
cocmasJisirousemy He bosee 5% maccbl BceneHHoU. [10CKO/IbKY He 3mo 6apuoHHoe Bel,ecmBo, Co2/1acHO
cywiecmsyrouum npeocmassieHusM, npemepnesaem nocse «bosbulo2o B3pbiBa» ewé u «bosbuiol
paspbiB» NPU €20 0bpamHoOM NpespalieHuU 8 HebapuoHHYH MAamepuro, Mo «Mensiosads CMepmb» He
2po3um BceneHHol no mol npocmod NpuyuHe, Ymo HebapuoHHas mamepusi He obsadaem mensosol
popmoll 3Hepeuu u 3HmMponued.

5. BMecmo 3akmodeHus: BKJ1a0 mepMoKUHemuKku 8 napaduzmy XXI cmonemusi

Teopusi cqyumaemcs ¢@yHOamMeHmanbHOd, ec/iu OHA BHeC/sd 3aMemHbId BKIAO B HAYYHYH
napaduemy. B om+oweHuu THIT 3mo MOoxXHO ckazame co Bcel onpedesiéHHOCMbH, ec/iu UMems 8 BUOY
peweHue  npobsieMbl  MEpMOOUHAMUYECKUX  HepaseHcms,  00Kd3amesibCmso  NPpUHUUNA
NPOMUBOHANPABICHHOCMU NPOUECCOB, UCKYCCMBEHHOCMU BBEOCHUS NOHSAMUS KBAHMOB, YCMpPAaHeHue
NpomuBopeYuUs mepMoOUHaMUKU C meopued 380/110UUU U Y2po3bl «menJiosol cmepmu» BceneHHod.

B >moM omHoweHuUU Henpomusopequsoe 0b6beouHeHue Kaaccudeckold mepmMoOUHaAMUKU
(mepmocmamuku) ¢ meopueli HeobpamumblX NPOUECCoB  (MepMOKUHemMUKOoU) CMaHoBumcs
BAXCHEUWUM WazoM Ha Nymu uHmezpauyuu GyHOamMeHmasabHbIX HAayk. 3B8pucmuyeckul NomeHyuasn
MEePMOKUHemUKU NPOABUMCS MAkKx#e NpuU  COo30aHUU eouHol cucmembl GU3UYECKUX BEIUYUH,
OCHOBAHHOU HA NOHSIMUU 3HEpaUU, Yemy bb1/1a NOCBAUEHA MOHO2PApUS HALe20 Kosieeu Mocugpa KoeaHa
(www.iri-as.org)  [26].  TepmMokuHemuKka  codepxum  00CMAmoYHbIl — HAbop  «NepBUYHbLIX»
(obwepusudeckux) noHamud, Ymo no3sossem 0b6beouHUMb NOHIMUUHYH CUCMeMy BCex «OUHAMUK», U
cbausumb ux Mmamemamuy4eckul annapam, 4mo Cy/1um HenepeoyeHuMble BOIMOXHOCMU B U3yYyeHuU U
0CBOEHUU yHOAMEeHMA IbHbIX OUCUUNJIUH.

VI3/100eHUr0 mMo20 HOBO20, YMO NPUBHOCUM MEPMOKUHEMUKA B COKPOBUWHUYY 3HaHUd,
NOCBAWeHb! MOU NOCAeOyroUUe KHU2U, MAKxe u30aHHblie B 2020 200y. Imo KHu2u «Om mepmo - K
3HepeoouHamuke» [27] u «<HempusuasibHble c1edcmBsus 3HepeoduHamuku» [28]. MpuHamas 8 Hux popma
npedcmassieHus pesy/ibmamoBs UCC1e008aHus 8 Bude cbopHUKOB onybIuUKOBAHHbIX cmamel obsadaem
mem npeumylwsecmsoM, Ymo NOo3B0JSem B8 PAMKAX 00HOU Cmambsu NPOC/Iedums BeCb NYMb Om
NPUHSIMBbIX 3a UCXOOHbIe NoJIoXeHUU (Kak Npasusio — 3KCnepuMeHmasbHbIX OaHHbIX U ux 0bobueHull) 0o
ux cedcmaul. Om3biBbl yumamesed Ha 3mu pabomsl Bbl MOXeme Halmu B8 cmamee, codepxcauied
npe3eHmauuro 1-20 moma Ha cadme (WWW.iri-as.org), a u3ioxeHue co0epHauiuxca 8 HuUx uded, Kak
Hadeemcsi asmop, CmMaHem BO3MOMXCHbIM B NOCAEOyUUX 00K1adax u3 yukna «CuHmes
yHOameHmManbHbIX QUCUUNIIUHY.
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PO34J1 1. McuxonoziyHi mpyoHouwsi Biickkosux 8 npoueci peabinimauii

CyyacHi peanii BiiHU B YKpaiHi YUHSMb 3HAYHUU HeeamusHUl BNIUB HA CYCNiIbCMBO, 30KpemMa Ha
BilIcbkoBOC/IY#60BYIB, WO 6e3nocepedHbo bepymb yyacme y 3axucmi Oepxcasu. Bilickkosi Yacmo
OMPUMYHOMb NOPAHEHHSI MA CMUKAKMbCS 3 PI3HUMU BNJIUBAMU HA MOPA/IbHO-NCUXO/02iYHUU CMaH y
npoueci peabinimauii. binbwicms BilICbKOBUX NIC/IS NOPAHEHHS BIO3HA4Yaroms BMPAmy Uisi Y Xummi 8
3a1exHocmi BI0 BAXKOCMI NOPAHeHHs ma mpyoHowiB8 adanmauii 00 XUmms Nic/I OMPUMAHO20
Kaniumsa. 15 NopaHeHux XxapakmepHa HeBU3HAYeHICMb XUMMEBOI Memu, Bi0CYmMHICMb HAOAHHS
HCUMMIO Yi1ecnpsIMoBaHoCcmi ma ceHcy. I1icis nopaHeHHs BiticbKoBOC/1y# 608Ul 30e6i/1bU020 2080pAmb
Npo cepedHill piBeHb 3a00B80J1eHHS BIO camopeanizauii, aoxe nonpu NOPAaHeHHs Bio4yBaroms CBill BK/1ao
V CYCNiZIbEMBO. BUCOKO OUIHIOHOMb pe3y/ibMmAamuBHICMb Bi0 BJIACHOI ¥ummEQisbHOCMI /iuwe 6/1u3bKo
10% sitlicbkosocyxbosuis y wnumansax. Madxe 90% nopaHeHux y npoueci adanmauii 0o nodasibuo2o
HUMMS oyiHMb cebe 5K HedoCMamHbO CUJIbHY 0CObucmicmb, CMUKArMbCS 3 Hesiporo B cebe ma
HeBNeBHeHICMI, WO MOXC(YMb 3MIHUMU XUMMS HA Kpauwe, Bi0YyBaroyu smMpamy KOHMPOJIHO HAo
xummsam.  MopasibHo-ncuxosioeidHul c¢cmad Bilicbkosocyxbosuig nio yac peabinimauii € oOyxe
HecmabiibHUM Ma 4acmo s1e2ko Ni00AEMbCS HE2aMmUBHUM YUHHUKAM BNJIUBY HA NCUXIKY, SIK | 30BHIWUHIM
(Hecnpuamusi obcmasuHu 019 peabinimauii, kKamacmpogu, 3a2po3u UMM, iHWI HeeamusHi nooii),
Mak i BHYmMpIWHiM. Taka He2amusHa oyiHKa BICbKOBUMU IKOCMI ¥umms, cebe sk ocobucmocmi ma
nepcnekmus Ha MalbymHE 3HAYHO KOPesItoHombCs i3 0enpecusHUMU mMa MPUBOXCHUMU P0O3/1a0amu,
yacmo y NOPAaHeHUX MAKoX< 3YCMpIi4arombCs NOCMMPABMAMUYHI CMpecosi po3aaou ma po3aaocu
adanmauii. Hatyacmiwe npu4uHor 3a20CMPEeHHS NCUXO0I02IYHO20 CMAHY € HECBOEYACHE Ab0 HeHAIeXHe
HaoaHHs1 npogeciliHoi NCuxo/102i4HOI donomoeau, came MOoMy BAXJIUBA NCUX0eOyKauisi coulymy Yyepe3 3Ml,
WKOAU, KypCu ma mpeHiHeu ma iHWi KaHasau iHgopmauii, ki 0onomMoxcyms xBopum abo ix pioHUM
30pieHmMyBamucs 8 HeobxiOHOCMI OMPUMAHHS NCUX0J102[4HOI 0ONOMO2U.

Omxce, nio Yac BilIHU 8 YKpaiHi BIIcbKOBOCAY#OOBUI 8 Npoueci peabinimauli cmukaromscs 3
BAXKUMU NCUXOJI02IHHUMU CMAHAMU, SKI nompebyroms CBOEYACHOI Ma KBAsiikoBaHoi donomoau 3
eppekmusHoro diazHocmukoro. Ceped Halbisibul NOWUPEHUX NepexcusaHb; BIOCYMHICMb YCBIOOMIEHHS
CeHCY XUMmmMmS, HeBU3Ha4YeHicms, HeBnesHeHicmb B8 cobi, 3Hesipa y malbymHbomy, 8io4ymms Bmpamu
KOHMPOJIHO HA0 XUmmsM. [lexmo Bid3Ha4ae cepedHil piseHb 3a00B0/IeHHS BI0 camopeanizauli, npome,
3aeasom Bilickkosi 8 peabinimauitiHomy npoueci 8paziusi 00 308HIWHIX MA BHYMPIWHIX YUHHUKIB
NCUX0J102[4H020 BNJIUBY, MOMY 4ACMO BiOOYBAOMbLCA 3A20CMPEHHS CMAHIB, WO Npu3Bo0SIMb 00
ceplio3HUX NCUXIYHUX p03/1adiB. BaxUiusor € NcuxoedyKauis HaceaeHHs nio 4ac BOEHHO20 CMAHy U000
ncuxosioeidHUx npobsem ma mpyoHowis 8 peabinimauidHul nepiod, wob nocmpaxcoanut abo doeo
671U3bKi MO2/1U 3BEPHYMUCS NO AKICHY | CBOEYACHY NCUXOJI02iYHY 0ONOMO2Y.



PO3/]I/1 2. Kpumepii diazHocmuKu NCuxiyHUX po3/1aois y4acHUKiI8 sitdHuU

Hadbinbw nowupeHumMu po3anadamu 0715 BilicbKoBOC/Y#O0BYIB, W0 bpanu yu bepymse y4acms y
BOEHHUX 0ifix, € po31adu adanmauji ma nocmmpasmamu4Huli cmpecosull po3/aad. Cy4acHa ncuxosioeidHa
Hayka 0ae 3mMoay AKICHO 0ideHoCmyBamu po3/1adu 3a HU3KOK KpUumepliB, BK/IKOYEHUX B €BponelichKull
diaeHocmuyHuUl cmaHoapm MKX-10. B YKpaiHi B00OCKOHAMEHHS NPUHUUNIB 0iaeHOCMUKU po3/1adis Yy
BIliIcbKOBOC/IYHOO0BUIB 3HAYHOK Miporo BiObY10cs BHAci0ok docsidy ATO, a cmaHom Ha 2022-2023 pp.
i 00CBidy pocilicbKo-yKpaiHCbKOI NoBHOMACWMAabHoI BiliHU.

locmmpasmamuyHuti cmpecosudi poziad (MTCP) (F 43.1) — ue Biocmpo4eHa 3amsaxHa peakuis Ha
mpasmamuyHy nooito, WO BUK/IUKAE 3ad2asibHUl oucmpec 8 JIF0OUHU Ma CNPUYUHSAE 0e3a0anmusHY
nosedirHKy. 3azsuyall [TTCP BUHUKAE NIC/IS NCUX0JI02IYHOI MPpasmu BNPOOOBIHC JITAMEHMHO20 Nepiody
(3a3Buyadi Bio 4 muxHis 00 6 micauis). Ceped Kpumepiis 0iazHOCMUKU Ub020 p03/1ady BUOIIAIOMb.

e Kpumepiti A: mpasmamuyHa noois, N0B’a3aHa 3 3azubesiito Yu ceplio3Humu mpasmamu jrooed.

e Kpumepiti B: kpumepili «BMop2HeHHs» — NOBMOPEHHS NepexcusdHb MpasmMamuy4Hoi Noodii yepes
HaB's3usi OyMKU YU cno2adu, KOWMApPHI CHU, «piewbek»-eppekmu moujo.

e Kpumepiti C: YHUKAHHA O0YyMOK, nodymmis, 0it, micub, sr00ed ma obCcmasuH, nos’a3aHux i3
mMpasmMamuy4Horo NOOIED, A MAKOX HE30aMHiCMb 32a0amu B8aX31Usi 0emasii mpasmu.

e Kpumepiti D: einepakmuBsauis 3 cuMnmomamu mpyoHOWiB 3i CHOM Ma 30CepeoxeHHAM yBaau,
0pamis/IuUBOCMI, CNA/IAXIB 2HIBY, HACMOPOXCEHOCM.

e Kpumepiti E: mpusasicme po3saady — Kpumepii B, C i D mpusaroms NoHAo mMicaub NiC/Is mpasmu.

e Kpumepiti F: KniHiyHUd oucmpec, nopyweHHs adanmuBHOi NOBEOJIHKU B BAXUIUBUX Cdepax
HUMMEDIAILHOCMI JTHOOUHU.

Posznadu adanmauii (F 43.2) — ue cmaHu cyb’ekmusHo20 ducmpecy 3 emMouitiHUM po3/1a0oM, WO
BUHUKAroMb 8 npoueci adanmauii 1r00uHu 00 3HA4YyUIUX YU CMPecoBUX 3MIH B X¥UMMI Mad 3a8axaromsb
NPOOYKMUBHOCMI MA 38UYHOMY COUIAILHOMY PYHKUIOHYBAHHIO IH0OUHU. Kpumepii diazHOCmUKU:

1) pakm ncuxocouiasibHo20 CMPEeCy Ha OCHOBI eKCMPeMaibHUX YU IHWUX 3HA4YUMUX Nnooil;

2) HAsBHICMb CUMNMOMIB, XAPAKMepHUX O/ adeKkmuBHUX, HEeBPOMUYHUX, CMPecosux |
coMamogopmMHuUX po3/1adiB (i NOpyWeHb CouiabHOI NOBEDIHKU, 3a AKUMU Ui/IKOM He MOMX(HAa BCMAHOBUMU
6yOb-akull iHwul 0iazHo3 (3a BUHAMKOM 2AIHOUUHAMOPHUX U MASYHUX CUMNMOMIB);

3) mpusanicmse po31adis adanmauii He nepesullye 6 MICAUIB 3 MOMEHMY NPUNUHEHHS Ol YUHHUKA
cmpecy (BUHSIMKOM MOXCYmMb 6ymu iuwe 3amsxcHi 0enpecusHi peakuii).

Ceped HalBax3qux HAc/MoKiB NCUXIYHUX NOPYWEeHb NiC/IS MPasmMamuyHuUx nodid, Y momy qucsi
BIlIHU, BUOIIFOMb XPOHIYHY 3MIiHY 0coObUCMOCMI Nica nepexcusarHHs kamacmpogu (F 62.0). Lled po3nad
Moxce possusamucs nicist [TTCP | € malixe He3BOPOMHUM KJIHIYHUM CMAHOM 3 HACIOKamu Cmiliko2o
xapakmepy ocobucmocmi, 015 K020 XapaKmepHi Yuc/ieHHi dezadanmusHi ma pueioHi o3Haku. Ceped
OCHOBHUX Kpumepiis: CymmeBa 3mMiHa 0cobUuCmMicHO20 cCNPUUHAMMSA MA B3AEMUH 3 OMOYEHHSAM, iCMOMHI
HeadanmusHi pucu xapakmepy, 8i04ymms NOPOXHEY, BIOYYHEeHOCMI, HedoBIpAUBICMb, BOPOMICMb
mouwLo; 3MiHU MPUBAromsb bisibLW HiX 2 POKU; 4acmo Uubomy nepedye [MTCP.

Takum YuHom, Halbisibw nowupeHUMU po3iadamu ceped BilicbKoBuUX Ma iHOOI | UUBIIbHUX Jlrodell
nid 4ac BiliHU € nocmmpasmamu4yHut cmpecosull po3nad ma poznaou acoanmauii. Lji po3nadu xoy i
Maromas CNiJIbHI CUMNMOMU, NPOMe, 3a 00NOMO20H BOOCKOHAIEHUX KJIIHIYHUX 0ia2HOCMUYHUX Kpumepiis
CY4aCHA NCUXOJI02iYHA HAyKa 003BOJISE AKICHO OdiaeHocmysamu po3/ad 3a 00NOMO20K) KJIHIKO-
ncuxonamosioziyHo20 obCcmexceHHs 3a BiONOBIOHUMU Kpumepiamu. Takox< iHOOI HasedeHi Kpumepii
donomazaroms 0iaeHOCMYBAMU XPOHIiYHY 3MiHY 0COBUCMOCMI NIC/IS NePeUBAHHS Kamacmpogu, wo €
Bxe malxe He3BopomHUl cmaHom 071 nauieHma. Jfocsio ATO ma pocilicbKo-yKpaiHCbKOI
nosHomacwmabHoi BiliIHU NOCNPUSIB  YOOCKOHA/IeHHHO 0id2HOCMUYHUX Memodis npossis  6oloBoi
NCuxi4Hoi'namoJioail.

PO3/IJ1 3. Po3sumok ncuxosioeidHoi cmilikocmi y silicbkoBocy#bosyis

B ymosax BiliHU 0cobausoi HazasbHoOCMi Habys10 NUMAxHA He auwe 6otosol, a U NCUXoa02i4HOI
nid2omoBKu BilIcbKOBOC/YX#608UIB B8 YKpaiHi. PiBeHb niocomosKu 36polHux cusl YKpaiHu Bumazae
HabauxeHHs 00 silcbkosux cmaHoapmis HATO y cgepi opeaHizauii ma ncuxosi02i4Ho2o 3abe3neyeHHs
6000B0I' NI020MOBKU, PO3BUMKY NCUXO/102i4HOI CMitKocmi ma 30amHoCcmi egpekmuBHO adanmysamucst
do b6yob-gKux ymos. Po32nig0arodu npouec NCUxosa02i4Hoi nid2omosKu BilicbkoBocayxbosuis HATO
baqyumo, Wo po3BUMOK NCUXOI02IYHOI cmiliKocmi (pe3usieHcy, 3 aHen. «resilience») silicbkosux 3aumae
NPOBIOHY pPoOJb Y NCuxosoeiyHit nidcomosui 0o 6boldosux Oil. Pe3usieHC Yy NncuxonoeidHil Hayyi
BU3HAYAOMb K NCUXIYHY B/1IACMUBICMb, WO GopMye 30amMHICMb WBUOKO BIOHOB/IHOBAMU PYHKUIT
NCUXIKU NICAa BNIUBY Hebe3neyHUX ma NOMeHUIdHO Mmpasmyrodux cumyauit. PO38UMOK pe3ustieHcy K
ncuxosioeiqHoi Baacmusocmi ocobucmocmi B8iobysaembsca Ha 6ioo02iYHOMY, NCUXOPi3i0n02iHHOMY,



iHOUBIOYa/IbHO- MA COUia/IbHO-NCUXOI02I{4HOMY PIBHSIX PO3BUMKY JIHOOUHU. Pe3usiieHc 8 ymMoBax BiliHU
nepw 3a Bce po32/Is0aromb SK BAXUIUBUL 3aXUCHUU MexaHi3m NCuxiku, sSKul 003BOJISE WBUOKO
BIOHOBUMUCS nic/ig cmpecosux cumyauil. [lcuxono2iyHy cmilkicms Yy 0opociux Jirodel MOXCHA
PO3BUHYMU HA OCHOBI MAKUX CK/IA00BUX NCUXIKU, K NCuxiqHud onip (onipHiCmb) mMa NCuxoso2iyHa
BUMpPUBAICMb, WO GOPMYyOMb  XUmmMmECMIUKicmb JIt0OUHU. XummecmilKkicmbs — ocobucmicHa
XapakmepucmuKkd, U0 KOMNJIeKCHO BU3HAYAE BMIHHA Ma 30amHicmb iHOUBIOa peazysamu Ha CMpecosi
cumyauii 6e3 3Ha4yHoi WKoOU 0715 NCUXIKU Ma po3BUBAMU Gi3UYHY | NCUXO102i4HY adanmuBHYy NOBEOIHKY.
Xummecmilkicms CK1adaemaCs 3 CUCMeMuU YCMAaHOBOK JIHOOUHU, SKi 30amHi 3MIHKOBAMUCS BNPOOOBHC
HCUMMSA NIO BNJIUBOM 30BHIWHIX MA BHYMPIWHIX pakmopis, 3MiHIOrYU | pe3usiieHc ocobucmocmi. PiseHb
HUMMECMIUKOCMI 3HAYHOK MIPOHD 3a/1exUmsb Bi0 BiKYy: 100U 00 35 pokis 30amHi Kpauje po3susamu ma
KOHMPOIFOBAMU XUMMECMIUKICMb Ma pe3usieHc, aoxe ix NCUxika € 6iiblW 2HYYKOK ma CnpUsmJIUBOH
do HoBo2o docsidy. CamoepekmuBHICMb AK NO3UMUBHA OUIHKA BJIACHOI CNPOMOMXCHOCMI BUKOHAMU
nesHy CNpasy mMoxce Nimu Ha Kopucmas B8 NPOUEC pO3BUMKY NCUXO/102I4HOI CMIitKoCcmi came y BilicbKoBil
cnpasi. Came momy Halbibw epekmusHUM byode BBeOeHHS NCUX0JI02iYHOI NID20MOBKU i3 e/1leMeHmamu
PO3BUMKY Pe3UsiEHCY Y KOXeH BilicbKosull HasyasibHUl 3aknad 0719 Ni02omoBKU  MO00UX
BilicbkoBoC/1y#60BYiB 00 boliosux did. O60B I3KOBUM MAKOXC € pe2ysiipHe NPOBEOeHHSI NCUXO/I02IYHUX
KOHCY/Ibmauid Yyu mpeHiHeis 0715 mux 6ilduis, AKi akmusHo 6epyms Y4acmap Y BOEHHUX OisiX.
[liocymoByroqU  BUWECKA3AHe, KOMNJIeKC NCUX0J/102i4HOI Nid20omoBKU BICbKOBOCY#O0OBUIB B
YKpaiHi € sBaxuiusum 0118 poO3BUMKY NcuxosoeidHoi cmitikocmi 6iluis ma HabauxeHHs BilicbKoBoi
Ni020moBKU YKpaiHCbKUX Bilicbkkosux 0o cmaHoapmis HATO, ki 3abe3nedyams egpeKmuBHICMb BeOeHHS
botiosux 0ill. Pe3usiieHC K B1acmuBicmb NCUXIKU NPOMUCMOAMU CMPecosuM CUMyauisMm ma WeuoKo
BIOHOB/IHOBAMUCS NIC/I1 NOMEHYIIHO MPasmMamuyHo20 00CBIdY MOXCHA PO3BUBAMU WI/ISIXOM BNUBY HA
cucmemy YCMAHOBOK JIOOUHU NPO XUMMS — XUMMECMIUKICMb. Takox< epekmuBHUM Baxcesnem
PO3BUMKY NCUXos102i4HOi cmilikocmi € poboma Haod NO3UMUBHOK OUIHKOK CaMoepekmuBHOCMI|
BilicbkoB020 Yy CBOIl Qif/IbHOCMI. Bax/1uso BnpoBadumu sKicHy NCUXo/102i4Hy Nid20moBKY K Y BilICbKOBI
HABYasbHi 3aKkaadu, mak i Ha 000amKoBUX HABYAHHSX bIliUiB, AKi yxe 6epymsb y4acme Y BOEHHUX OIsiX.

References

1. Kokun O.M., Agaev N.A., Pishko 1.0., Lozinska N.S., Ostapchuk V.V. Psychological work with
servicemen participating in the anti-terrorist operation at the stage of recovery: Methodical guide. - K.:
NDC of the State Department of the ZSU, 2017. - 282 p.

2. Law of Ukraine "On social and legal protection of military personnel and members of their
families"// Bulletin of the Verkhovna Rada of Ukraine (VVR), 1992, No. 15, Article 190 URL:
https.//zakon.rada.gov.ua/laws/show,/2011-12#Text

3. Shevchenko V.V. Psychological rehabilitation of servicemen who were in the peacekeeping
contingent / V.V. Shevchenko, A.A. Rudenko // Scientific Bulletin of Mykolaiv State University named
after V.O. Sukhomlynskyi. Series: Psychological sciences. — 2014. — Issue 2.12. - pp. 239-243.

4. Svatenkova T.I. Methodological and theoretical problems of psychology: teaching. manual / T.1.
Svatenkova., O.A. Tymoshenko — Nizhyn: NSU named after M. Gogol, 2018. — 143 p. URL:
http.//www.ndu.edu.ua/storage/202 1/zahal_psy lib/144_Metodolohichni ta teoretychni problemy
psykholohiyi.pdf

5. Theoretical and methodological foundations of the integration of psychological knowledge /
[O.V. Zavhorodnya, V.O. Medintsev, S.O. Kopylov, V.L. Zlyvkov, O.V. Gubenko, S.O. Lukomska, E.V.
Stepura, V.V. Deputy, O.V. Coil,]; under the editorship O.V. Zavgorodnaya - K.: "Slovo" Publishing House,
2020. - 180 p. URL: http.//surl.li/flgiv

6. Uvarova S.G. Psychological assistance in crisis situations /' S. G. Uvarova, N.G. Boychenko, S.O.
Hryshkan, N.M. Ulko - K.: PVNZ MIGP, 2016. - 248 p.

7. Vary M.Y. General psychology.: sub. [for students higher education app.] /M.Y. Varius - [3rd ed.].
- K.: Center of Educational Literature, 20009. - 1007 p. URL:
http.//document.kdu.edu.ua/info_zab/053 425.pdf

8. asyliev S. Peculiarities of implementation of methodological approaches of the armies of NATO
countries in the practice of psychological training of servicemen of the Armed Forces of Ukraine // Agayev
N., Levishchenko E. / Bulletin of the National University of Defense of Ukraine. Collection of scientific
works. - K: NUOU, 2019. - Issue 3 (53). - P.50-67.



https://zakon.rada.gov.ua/laws/show/2011-12#Text
http://www.ndu.edu.ua/storage/2021/zahal_psy_lib/144_Metodolohichni_ta_teoretychni_problemy_psykholohiyi.pdf
http://www.ndu.edu.ua/storage/2021/zahal_psy_lib/144_Metodolohichni_ta_teoretychni_problemy_psykholohiyi.pdf
http://surl.li/flqiv
http://document.kdu.edu.ua/info_zab/053_425.pdf

Technical sciences

ANALYSIS OF THE FEATURES OF STRATEGIC DECISION-MAKING IN THE APPLICATION OF CLOUD
TECHNOLOGIES

Mammadov M.I.

Associate Professor,

Azerbaijan State Agrarian University
ORCID: 0000-0002-9384-2746
Zeynalov Z.H.

Associate Professor,

Azerbaijjan State Agrarian University
Head teacher: Mammadova Bahariya Rashid
Azerbaijan State Agrarian University,
Dargakhov N.E.

Master,

Azerbaijan State Agrarian University

Abstract

The article discusses the features of strategic decision-making for the application of cloud
technology. The main theoretical and practical aspects of cloud computing services and cloud data
storage, used as a key component of a decision support system used for the interests of system
administrators, researchers, business analysts and managers, are explored.
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Introduction. The modern stage of the development of information technologies includes the
period of expansion of the application of cloud computing, and the application of this technology for
enterprises plays an important role. However, in order to benefit from cloud computing and get the most
out of their investments in this area, businesses and organizations must consider the various challenges
and characteristics of cloud IT adoption. The main task for the decision-maker (decision-maker) in the
process of making decisions about the implementation of cloud IT services is to select the best service
alternatives for implementation based on the analysis of both commercial and technical factors.

The problem of developing an IT strateqy for the application of cloud technologies is that, even at
its formation stage, it is important to determine which applications will best satisfy the enterprise's
business strategy, and to evaluate cloud service providers in terms of reliability. The importance of the
study is that the current methods in the field of IT strategy development do not take into account the
characteristics of the evaluation of cloud IT services. Such methods are still poorly developed. Therefore,
it is important to create the conceptual basis of the operating technology, models, algorithms and
software of the strategic decision-making support system for the transition to cloud technologies
(Mammadov M.1., Huseynov Z.N., Hajivev T.M., Ismayilov T.A., 2023).

Material and method

In modern times, the increase in the amount of data to be processed, the increase in the demand
forincreasing the efficiency and efficiency of data analysis, and the minimization of capital costs for data
processing have led to the need for enterprises and organizations to use the centralized data processing
system by renting it. (Gruzdova M. V., 2014.).

A data center uses many applications built on top of its own infrastructure, which has scalability
and fault tolerance issues. One of the ways to solve these problems is to switch to cloud services. That is,
one of the generally accepted most effective options for the use of computing resources is to obtain a
transition to the use of a cloud service.

Migration to the cloud environment will not solve all the problems inherent in a particular
application, but enterprises can obtain tangible financial and operational benefits by moving applications
from traditional servers to the "cloud” (Cnusak A.B. lNymuHu+a KO.B. Cmopoxesa E.B., 2015).
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Cloud technology is one of the IT applications that make us think about the future of IT and help
to actively adopt its system. In this period, the transfer of the IT infrastructure of any company to the
"cloud" allows to create a platform for working with "cloud technologies” (Amirov A., Temir A., 2017).

The challenge of developing an IT application strategy is that, even in its formative phase, it is
important to determine which applications will best support the enterprise's business strategy. Deciding
on the best cloud IT services for an enterprise application takes place under conditions of uncertainty,
incompleteness and inaccuracy of data. Therefore, it is advisable to involve specialists.

In order to choose applications for the transition to cloud services, it is necessary to first identify
and analyze the financial and technical factors that affect this transition. Reducing costs and increasing
the flexibility of business processes are typical commercial factors that drive the migration of applications
to cloud services. Shifting to cloud services can result in increased resource utilization rates and
significant cost savings through standardization and automation (Nayan B. Vijay., 2016).

The cloud environment provides fast access to IT services, which increases the efficiency of business
processes. Verification processes that used to take weeks and involve multiple departments can now be
completed with a few clicks. Improving the efficiency of IT operations affects the overall efficiency of
business processes and forms the basis for the realization of new opportunities and innovations.

From an operations management perspective, improvements in manageability, productivity, and
scale are typical factors that drive businesses to consider moving to the cloud. By delegating
infrastructure and software platform management to a cloud service provider, customers can also
delegate responsibility for operations management.

Regardless of which cloud deployment model is considered for an application—private or public
cloud—an enterprise must first determine which of its many applications should be migrated to the cloud
and how this transition will be accomplished. When choosing a public cloud, cloud service providers can
help businesses make the best decision regarding the choice of applications. The choice of applications
and the approach to the transition process can affect not only the convenience and success of the
process, but also the user experience.

An initiative to create a cloud based solely on internal resources will require the involvement of
personnel already burdened with internal work tasks. A possible solution to this problem is to turn to a
group of experts for help in developing a strateqy that will best meet the needs of the enterprise
(Razumnikov S.V., 2016).

This group of experts, together with specialists from the IT department of the enterprise, will
compile a list of tasks and criteria for decision-making during the transition to the cloud model. Such
duties and criteria may include the following:

* Selection of suppliers, partners and cloud solutions;

* Compatibility with the organization's business strategy and goals;

* Comprehensive approach to architecture;

* A full-scale offer of services and solutions with reliable protection;

* Measurable benefits such as time to implementation.

Organizations with such a list can start implementing cloud technologies, which are divided into
the following four stages (PasymHukos C.B., 2017):

1. Strategy formation.

2. Planning and design.

3. Execution.

4. Optimization.

In the initial phase, information technology decision makers determine the strategy for
implementing the cloud model by asking questions about the architecture and security system, as well
as the goals of the application. Enterprises need to work with experts who have extensive experience in
the various technology areas that underpin their network architecture, such as virtualization, service
coordination, automated provisioning, and security.

You should also assess the costs, upgrades and changes in operations required to successfully
transition to a cloud model, including the current and planned approach to service management. Careful
analysis helps align business metrics with future cloud architecture evolution, tools used, implementation
procedures, and integration with workflows.

Security issues should also be considered when formulating a strategy. IT professionals should
assess the security risks associated with cloud architecture by focusing on securing access and including
additional on-demand security features in the service catalog for their users. In addition, the strateqy



should consider the future development of the cloud model and post-implementation activities at each
stage: strategy formulation, planning and design, implementation and optimization.

Organization-trusted experts will guide you through these steps and help you decide on the right
cloud IT strategy.

After the cloud type and cloud service delivery model are selected, the application candidate for
migration undergoes further evaluation to ensure the feasibility and preparation for the migration. Let's
note the main factors that require analysis when choosing cloud IT services:

« adaptation to business strategy;

« implementation cost;

« technical feasibility of implementation (migration);

« efficiency of use;

« analysis of cloud service providers;

« legal issues and information security risks.

In this regard, it is necessary to conduct an analysis using methods that allow to evaluate these
factors. Based on this assessment, you can understand which applications are most suitable for
implementation. Consider the available methods to assess the effectiveness and risks for their possible
use.

The result. The article analyzes the characteristics of strategic decision-making for the application
of cloud technology. Here, the importance and benefits of switching to cloud services, the problem of
developing an IT implementation strateqgy, and the necessary list of tasks and criteria for decision-making
when switching to a cloud model are given.

Analyzes suggest that moving applications to the cloud is expected to allow enterprises to reduce
their IT budgets by 20% to 30%. This trend reflects a significant shift in attitudes toward cloud solutions
across the industry, as well as ample opportunities to increase the efficiency and flexibility of
organizational structure and stimulate the adoption of innovative technologies. However, to ensure a
smooth transition and obtain optimal results, enterprise IT departments must first of all develop a
comprehensive strategy for the application of cloud technologies aimed at solving the specific problems
of each organization.
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BsedeHue.

MecmopoxdeHue YuwKameiH-3 0mHOCUmcs K Amacylickomy pyoHOMY padoHy, BK/IHOYArOUEMY B
cebs bosiee 0ecamKa aHaIo2UYHbIX NO 2eHe3UCY KPYNHbIX Mecmopoxc0eHUl Xe1e3oMapeaqHuesbiX U
bapum-nosiuMmemasiiudeckux pyo, ompabamaeiBaemcs KOMOUHUPOBAHHbIM CNOCOOOM pa3pabomeku.

[poeHo3 ydapoonacHocmu BbipadbOmMOK NO BU3YAJIbHbIM HAOIHOO0EHUSM NPUMEHUM, ec/iu
HanpsixeHusl B MACCUBE BbICOKU U CNOCOOHbI BbI3BaMb pa3pyuieHue pyobl U 20pHbIX NOPOO HA KOHMYpe
BbIPAbOMOK.

OueHka HanpassieHuss 0edcmaus  HanpsxeHul Npou3BOOUMCS HA OCHOBE  aHaiU3a
NPoOCMpaHcmMBeHHoU opueHMUPOBKU MpewsuH U omcioeHul Ha KoHmype B8bipabomok. [pubauxceHHble
Be/IUYUHbI HANPAXeHUU OUEHUBAKOMCS NO U3BECMHbIM 3HAYeHUSM npedesa NPOoYHOCMU Nopod Ha
00HOOCHOe cxcamue. [lapamempbl PUIUKO-MEXAHUYECKUX U NPOYHOCMHBIX CBOUCMB CKAJIbHbIX NOPOO
MecmopoxcoeHusi npusedeHsl 8 mabsuue 1. 1.

Memo0db! ucciedoBaHus.

AHanu3z pesysbmamos  1abopamopHbIX UCNbIMAHUll Npob NoKasbiBaem, Ymo CKAJlbHble
pydosmeujarousue Nopoob! B UesIoM 01 MECMOPOXOLHUS XapaKmepu3ytomcs 00OHOPOOHbIM COCMABOM.
lpeden npoyHocMu Ha cxcamue Kosiebemcs 8 npedesnax om 24 0o 159 Mrla, ko3gpuyueHm Kpenocmu
no npogp. M.M. [lpomodsakoHoBy cocmassgem 2,5-16. [lna 60/bWUHCMBA CKAJbHbIX NOPOO
YCpeoHeHHoe 3Ha4eHue npedesia NPOYHOCMU HaA cxamue npesbiwuaem 80 Mflla, ymo no3sosnsem
omHecmu ux (no FTOCT 25100-95) K 2pyHMam NpoYHbIM U 04€Hb NPOYHBIM.

K nopodam cpedHell npoYHoCmuU mMoz2ym bbimb OMHeCceHbl HeKOMOopPbIe pa3HOBUOHOCMU ye1ucmo-
KPeMHUCMbIX U 2/TUHUCMO-KPeMHUCMbIX U3BECMHSKOB, Mydonesumos, aiesposiumos, HauMeHbUIUue
3HaYeHus npedesioB NPOYHOCMU HA cxcamue 019 Komopbix cocmassisem 24,0-45,0 Mrla.



Qu3UKO-MexaHu4Yeckue ceolicmad 20pHbIX NOPO0

Tabnuya 1.1

lpeden Moodysib K
Haume+osaHue nopoo npo4YHocmu  Ha | ynpyeocmu, 107 os¢uyuerm
[lyaccoHa
orxamue, Mla MTlla
CedumeHmauyuoHHas bpek4us 73,8-105,2 0,71-0,84 0,23-0,30
~ g | Tygonenumsl 3e/1eHble 44,9-62,9 i i
S | CepUyUMU3UPOBAHHbIE
S | CpedHee 71,7 0,78 0,26
= S VI38eCmHSIKU cepble 116-142 0,75-0,85 0,26-0,30
S MaccusHble cepble U3BeCMHAKU 125-159 0,8-0,82 0,30
S | CpedHee 133,2 0,81 0,29
V138eCmMHAKU KpeMHUCMble MACCUBHbIE 129 0,79-1,06 0,15-0,31
Cpedree 1504 0,94 0,22
132,9 ’ ’
Vi3geCmHSIKU ~ KpeMHUCMbIe,  C10UCmble 85,6- 0.8-102 0.13-0 32
mpeuwuHoBamsie 128,0 088 4—;0 26
CpedHee 995 ’ ’
Vi3secmHaKu Yenucmo-KpemHUCmele, 24,0- 0.74-118 017-0.31
2/IUHUCMO-KPEeMHUCMbIe 119,9 087 025
CpedHee 850 ’ ’
A1esposiuma! 60,6-113 0,57-0,80 0,25-0,26
Genb3umsi 80,0-91,3 0,67-0,68 0,19
VI3BeCMHSKU y2/IuCmo-KpemMHUCmble 71,5-104,7 0,79-1,18 0,17-0,26
CpedHee 86,2 0,93 0,23
VI3BeCMHSIKU KDEMHUCMbIE 83,1-124,6 0,78-0,99 0,19-0,32
CpedHee 107,4 0,84 0,25
VI3BeCcmHsIKU cepble 80,8-99,3 0,81-0,84 0.26
CpedHee 90,1 0,83 ’
Vi3BeCmHSKU KpACcHOUBemHbIe 89-101,8
CpedHee 96,0 0,78 0,27

1o BU3YAJIbHBIM HABJIHOOHUSM MOXCHO CPABHUBAMbL CMENeHb HANPAXEeHHOCMU OmMOe/bHbIX
KOHCMPYKMUBHbIX 371eMeHmoB CUCmeMbl pa3pabomku U OPUeHMUPOBOYHO onpedesisimb BeUYUHY U
HanpassieHue 0elcmBus HaubosbWUX HANPSXEHUU B HEempoHYmMOM Maccuse nopoo. Y4acmku
paspylwieHuss Ha KoHmype 8bipabomku 8ce20a nepneHOUKY/ISpHbI HaNPasaeHuro 0elicmaus Hauboibuux

geitl

CORUMAroWUx HanpaxeHutl (pucyHok 2. 1).
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PucyHok 2.1 — OpueHmupoBKa y4acmkos paspyuieHuss Nopoo 8 cevyeHuU Bbipabomku
OMHOCUMEIbHO HaUbOIbUIUX CHUMArOUWLUX HaNPsiHeHUU

Bu3yasnbHO OUEHKY HanpsaxeHul BbINOJIHAOM C/1e0youum 0b6pazom.



Obcnedyrom Bce He3akpensieHHble BbIpaboMKU, pasauyHoO OpuUeHMUPOBAHHbIE B NPOCMPAHCMBE.
[pu 3mom ¢uKcupyrom mecma paspyweHul Ha KoHmype Bbipabomok. [JonosHuUmesbHo GuKcupyrom
YYaCmKU paspyuieHull KoHmMypa CKBAMUH. Heobxo0umo 3Hamb 0CO6EHHOCMU NPOSIB/IeHUS 20PHO20
0assieHuUs B8 MOMeHM NPOXOOKU, MAK KAk Npu HeAoCMAamoYHO BbICOKUX HANPSXeHUSX B8 maccuse
paspyieHust BbIpabomok NPOUCX00sIM UL B MOMEHM NPOXOOKU.

Crnedyem obpawams BHUMAHUE HA XApakmep paspyweHus Nopoo HA KOHMYpe, HACKOIbKO
napannesibHbl OMCaauBaemMble NJUMKU KOHMYPY BbipdbOMKU U KAk CO2/1aCytomcsl NOBEPXHOCMU
omcJI0eHul C ecmecmaBeHHbIMU NOBEPXHOCMSAMU 0CaabeHul (mpeuwuHamu, ciouCmoCmsbko U m.n.).

Mecma paspyweHul HaHOCAM HaA NJIaHbl 20pHbIX pabom. 15 oueHKU Heobxo0umo umems pysiemky
U 20pHbIT KOMNAC.

o paspyweHuro 20puU30HMAsbHbIX BbIpABOMOK B Kposse (no4Yse) MOMHO NPUbIUMCEHHO
oUeHUBAMb BeIUYUHbI HAUOOIbUIUX 20PU30OHMAIbHbLIX HANPAXeHUU 8 Maccuse nopoo (pyo):

Omax = 0, 7 Ocxe (2 7)

20e 0o — NPOYHOCMBb NOPOO (pyd) B Maccuse.

[lpu MAakom YpoBHe HANPAXEHHOCMU MAcCcuBd HEobX00uM UHCMPYMeHMAsibHbIU NPOoeHO3
Kkameaopuu y0apoonacHoCmu.

KombuHupoBaHHas ompabomka pyoHbix mes (Haaudue kapbepa 60/buwol npomsaxeHHoCmu u
2/1ybUHbI) 0KaA3biBaem CyWeCmBeHHoe BJUSHUE HA HANPSMeHHOoe COCMOSHUe 20pHO20 MACCUBA Npu
nodzemHol ompabomke.

3aksrodeHue. BusyasbHele Hab0eHUs 3a COCMOSHUEM 20PHbIX Bbipdbomok U ycmol4usocmu
MAccuBa 20pHbIX NOPO0 HA HUMCHUX 20PU3OHMAX PYOHUKA «YWKamblH-3» No380/i9em co0enams
cnedyroujue BbIBOObI:

- paspywieHue KoHmypa 8bipabomoK Npoucxooum B ee BEepXHUX Yacmsax No HANAacmoBaHuUro
20PHbIX NOPOO;

- paspyuwieHue KoHmMypa sbipabomok He 3asucum om ee HanpasJsieHus OMHOCUMETbHO OYUCMHbIX
6J10K0B U MPAHCNOPMHbIX WMPEKOB,

- paspywieHue Kpossau u sepxHel 4acmu Bbipabomok Ha eop.+96 m u 2op.136 M xapakmepHsbil
NPU3HAK Moo, YMo B Maccuse 6obUUMU ABJIAOMCH 20pU30HMAIbHO-MEKMOHUYECKUE HANPAXCCHUS,

- HE0bX00UMO OUEHUMb HaNPAXeHUs B61U3U 20PHbIX BbIPAOOMOK.
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