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APPLIED PEDAGOGY AND PSYCHOLOGY

UDC 372.851

Fokina N.B. Development and use of board games to improve
the effectiveness of learning

PaspaboTka 1 1ncnosib3oBaHne HaCTOSbHbIX UrP AS151 NOBbIWeHUst 3hEeKTUBHOCTM 0By4eHNSs

Fokina Natalia Borisovna,
mathematics teacher,
secondary school Ne18
Pavlovsky Posad,

Moscow region, Russia
®dokuHa Hatanba bopucosHa,
yunTenb MaTeMaTUKN

MOQOY COLL Ne18

r.o. Nasnosckuin MNocaga,
MockoBckon 06n. Poccus.

Abstract. The article deals with the problem of increasing the effectiveness of education through the involvement of
schoolchildren in the process of creating educational board games, gives recommendations on the pedagogical conditions for
accompanying the creation process, and proposes an author's model for designing an educational game.

Keywords. Training, efficiency, motivation, game technologies, design, model.

Annomayus. B cmamve paccmampuBaemcs npodaema noBviuienua sgppexmubrocmu obyuenus uepes 6obaeuenue
WKoAbHUKOB 6 npoyecc co30aHUA Y4eOHBIX HACIHOALHBIX U2p, O0Al0Mcs peKkoMeHOAYUlU 1o nedasouvuecKum Ycaobuim
conpoBoxdeHs npoyecca c030anHus, npediaeaemcs abmopckas Mooeab NpoeKmupoBanis yueoHou uepsl.

KaroueBuie caoBa. Obyuenue, sdppexmubrocms, momubayus, uepobuie mexnos0eul, npoexmupobarie, Mooets.

DOI 10.54092/25421085_2022_7_5

PeueHseHT: KyabMeHKo HaTanbs IBaHOBHA, K.N.H., AOLUEHT, npenoaasatens [bIMNoYy
"MarH1Toropckuin negarormyeckun Konnegx"

Haw Mup NOCTOSAHHO MOAEPHU3MPYETCA U N3MEHEHUSA 3aTparmsatoT BCe cdepbl
COBPEMEHHOWN >KM3HU. B LWKoMbHOM 06pa3oBaHMM [enaeTcs akueHT Ha BHeppeHue
WHHOBALMOHHbIX TEXHOMOMMA U METOAMK, 3TO MOBbIWAET HE TONbKO 3(PPHEKTMBHOCTb
06y4eHns, HO N 3aMHTEPECOBAHHOCTb 0BYyYaroLLMXCA B OCBOEHUM Yy4EOHOro marepuana.

Mbl cTapaemca NpuBnTb NO60Bb K OKpY>KatoLLeMy M1Upy 1 ntogsam pebeHKy ¢ OeTCTBa,
NO3TOMY Ba)KHO TakKXX€ C paHHUX JIET BOCNUTbIBaTb B HEM TAry K 3HaHMAM. He Tonbko Ha
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YPOKE, HO 1 BO BHEYPOYHOE BPEMS HY>KHO NOAAEPKNBATL MOTUBALMIO K 06yYeHuto. [ns aToro
Mbl MCNONBb3YyEM PasiNyHble TEXHONOMK, B TOM Y/Cne 1 UrpoBble. [enmudgrkaums BxoanT B
Hawy >X13Hb. CaMbiM NPOCTbIM U MOHATHBLIM NS OeTell BUOAOM akKTUBHOCTU SABNSIETCA urpa.
OHn nerko m ObICTPO BOBMEKAOTCA B MNPOLECC U C YOOBONBCTBUMEM BOCMPUHMMAKOT
nHpopmauyunio. N nyyqwnm, Ha Haw B3rnsg, SABAsSeTcs npusnedeHne pebeHka K co3gaHuio
urpbl. Co3gasas nrpy, LWKOIbHUKM Y4aTCS CTaBUTb LIENN, JOCTUraTh UX, pelas Heobxoammblie
3agayn, NpuobpeTaloT 3HaHWs B MNPOUECcCe MAaHMPOBaHMA W BbIMOIHEHUSA MOCTENEHHO
YCNOXKHSIIOLLMXCA NPaKTUYECKNX 3a4aHUIN — MPOEKTOB UrpPbl.

C Kakoro Bo3pacTa LUKOMbHUKM MOrYT caMy co3faBaTb Urpbl?

C nomoLLbiO yunTens, cnenys onpegeneHHon Mogenn, aTo BO3MOXHO C HavasibHOM
LWKOMbl. KOHEYHO, Mbl MOHMMaeM, YTO YeM CTaplue PebeHOK, TEM CIIOXHEE U UHTEpPecHee
co3gaHHas UM nrpa. Ho Mbl He BOSKHbI 3abbiBaTb TOT (haKT, YTO MOTUBMPOBATL U Pa3BuBaTb
Hago C paHHero Bo3pacrTa.

Mepen y4nTenem CTOUT OYEHb BaXKHasA 3agadva- paspaboraTb Takylo Mogefb Ans
CO34aHusA Urpbl, YTO6bI NOBbLICUTE NO3HABATENbHbIN UHTEPEC LIKONBbHUKOB, CAENaTh 3aHATUS
Ap4Ye, UMEHHO 3TO OyaeT opMMPOoBaTb MOMOXKUTENBHYIO MOTMBALMIO K OBYYEHWUO, YTO
nosne4veT 3a cobor pa3BmTE BHUMAHUSA, yBENNYEHNE paboToCNOCOBHOCTH, Npy 3TOM ByayT
ChbopMMPOBaHbl HaBbIKM LefieHanpaBieHHON [EeATENbHOCTU MO  HaXOXAEHUo cnocoba
peLeHns Npobnemsl, a ele pasoBbETCA YMEHNE paboTaTb B KOMaHAeE.

Ona paspaboTkm Takom MOoAenu HeobxooumMo MpaBufibHO ONPeAennTb Lefb. YTo Mbl
XOTUM MOMYYMTb Ha BbIXOAe NpoaykTa? NaBHON Lenbio Hawen paboTbl CTano nosbieHe
a(hbheKTMBHOCTN OOYyHEHNS LWIKOSIbHUKOB MOCPELACTBOM BOBJIEYEHNE WX B CO3LaHNE U
peann3aumio HaCTOSbHbIX YY4EOHbIX Urp.

3apayn, pelaemMble B NpoLecce NOCTPOEHNA MOAENN Mbl Y)Ke€ pacCMOTpenu ¢ BaMmu
BbiLLE.

Mpepnaraemasa Hamn Mogenb (puc. 1), BkNOYaeT B cebs  4YeTbipe 3ITana
NPOEKTNPOBAHWS:

e [lnarHocTmn4yeckunin atan

e 3JTan HenocpencTBEHHOro NPOEKTUPOBAHUSA
e OTan peanusauun

e OTtan pednekcun.
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Puc. 1. Mogenb npoekTnpoBaHus Urpsbl.

g Co i THP=ESS HiE
[ ol g ]
COMpoEnkIEHIR

Henb3s co3pgatb urpy ons obyyeHns 6e3 gnarHoCTUKK TOro, Ofist KOro oHa CO34aeTcs.
MoaTomy Ha NepBOM aTane ANarHOCTUPYETCS KNacc B LESOM U MHAMBMAYaNbHO y4almecs.
[OnarHocTuka Kak ncuxonornyeckas, Tak W ycneBaeMocTu. Ha cnepyiowem aTtane
NPOEKTUPYIOTCA  COAep>XXaHne 1 MEeToAMKa  Urpbl, MNPOEKTMPYETCA  nporpamMmma
COMPOBOXAEHWS, HA nocnegHem 3aTtane pediekCun- TakxKe MPOBOAAT KOHCTaTupyrowme
TECTbI.

Ha npoTskeHun BCEX MEePEeYUCNEHHbIX 3TanoB MAOET MNCUMXOJIOro-negarormyeckoe
COMNPOBOXXAEHNE, COMPOBOXAAEMOE NeAarorm4eCKUM KOHCUIMYMOM L1 aHanu3a 1M OLLEHKU
ahpeKTNBHOCTM Npouecca.

MpuBegem NpuMep Urpbl N0 MaTeMaTnKe ons yHawmnxcs Ha4anbHOM LWKOJbl, CO34aHHOMN
pebatamn nu3 6 knacca. Tema, paccmarpmsaemasa B aTon urpe «CnoXKeHne n BblHUTaHUE
HaTypasbHbIX 4Yncen». Mnagwumm WKONbHMKaM Oblno AaHo nofie urpbl (pUuc. 2), Ha Hem
N306pa>keH KOTEHOK C NMPOU3BOJIbHO paccTaBfeHHbIMU (hurypamu, psagom- npasuna.
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[Mpumep Hrpol 115t 00YHAKOUIHXCS
HAYaJAbHOH HIKOJIbI.

¢ [oZHaKoMBTECE. HAalero KOTEHKA 30BYT Konymb.

»  OH 0EMT pasEepIBaTh HOBbLIE MECTA.
»  MomMorMTe eMy 40BpaTeCA A0 NpYAA, TAS MHOTD DhiBk.

#  YTo gnA aToro HeoSxogmMmol Bpocas KyBHK, Bbl MOAYYEEST
3afaHHe. Bam HyHHO ero BeINAHWTE, 3AKPACHTb
NoAyYeHHoE KoAWYeCTED duryp, CReayA No cTpenoYkaM. A
Konymb noRaer BMecTe ¢ samm!

»  OcTeperaiTecks HACTYNKMTE Ha BaBouxy (NpUAeTcA
MNPONYCTHTE X0 ) MAKW NONACTE B AMKY (BEPHYTECA B HAYAN0
MYyTH).

» 3aTo, NONaB HA ASpeB0, MOMHO CAENaTE SWe ouH xogl

F ¥oadu Bam W Honymbyl
= Bnepesl Bac #aet nyTewectanel

Puc. 2. Mpumep urpsbl ons oby4varowmnxcs HavanbHON LWKOSbI

Takmm 06pa3oM, MocTaBfieHHas Uenb 6bina gocturHyta. Mogenb ans paspaboTku
HacCTOMbHbIX Y4eBHbIX UrP MOBLICUIO MOTUBAUMIO U 3PHEKTMBHOCTL 0BY4YeHUsi. XOTUM
3aMeTUTb, YTO Pa3paboTUMKu MPELCTaBNEHHON Urpbl- pPebsTa, He MPOSBISOWMNE paHee
NHTEpeca K NpegMeTy 1 K 06y4YeHunto B LenoM. Ha aaHHbI MOMEHT MX ycneBaeMoCTb cTana
BbiLLe, MOTUBaLMA K 0By4eHno Takxxe nosbicunack. Virpa ctana Hage>XXHbIM UHCTPYMEHTOM
nonynsapusauumn MaTemaTukn, MOMOLLHUKOM U y4uTensm, n pebsitam. Bcem yyacTHukam
npoLiecca CTanio BECENO U NIErkKo U3yyaTb MaTeMaTiKy 1 NPOBEPSITb NOJyHEHHbIE 3HAHUS.
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Mishina T.V. Dance as a form of sociocultural activity

TaHeu, Kak (hopMa COLMOKYbTYPHOI AEATENBHOCTY

Mishina Tatyana Valerievna

Federal State Budgetary Educational Institution of Higher Education "Kuban State University
of Physical Culture, Sports and Tourism", Krasnodar

MuwunHa TaTbsaHa BanepbesHa

OIrb0Y BO «KybaHCKMIN rocyaapCTBEHHbIM YHUBEPCUTET (PU3NYECKON KYNbTypbl, CropTa u
Typusma» r. KpacHogap

Abstract. The article considers various approaches to the definition of the concept of "dance competition", describes
the main characteristics of dance and competition. The historical perspective of the origin of dance competitions since
antiquity is given. It was determined that the value orientations of the peoples are reflected in the dance art, its history and
ideological views are traced.

Keywords: dance, competition, games, competitions, social and cultural activities.

Annomayus. B cmamove paccmompenst pasautnbie n00xo0bl k 0npeoeseHuio NOHAMUS «MaHyeBalbHblil KOHKYPC»,
onucansl 0CHoBHble Xapakmepucmuxy manya u koukypca. Ipubeden ucmoputeckuii pakypc 3apoxoenus maHyeBalbHbLx
cocmasanutl co Bpemen anmuurocmu. Onpedeauu, 4mo 6 manyeBassHom uckyccmbe ompaxensl eHHOCHIHbIE OPUCHIUPDL
HAapodoB, npocaexubaemcs e2o ucmopus, udeoso2ureckue Bo3peHus.

KaroueBuie croBa: maney, kKonkypc, uepol, COCMA3AHUSA, COYUOKYABIMYPHAS 0eAMeAbHOCHTD.

DOI 10.54092/25421085_2022_7_10

PeueHnsenT: QlyakuHa Onbra BnagnmmnposHa, KaHonaaT COUMONOrnYeCcKuX Hayk, AOLEHT.
LloHCKOWM rocynapCTBEHHbIN TEXHNYECKMI YHuBepcuTeT (A TY), r. PocToB-Ha-[oHy, ®akyneteT
«CepBuc n typusm», kacdenpa «Cepsuc, Typn3am 1 MHAYCTPUA FOCTENPUMMCTBA»

TaHuUeBanbHbIN KOHKYPC NpeacTaBnseT cobor ogHy N3 SpKUX (oopM COLMOKYIBTYPHOW
OEATENbHOCTU HaceneHusi, Kotopasa PU3NYECKM akTMBHA U MUMEET Pas3fiNyHble XXaHPOBbIE U
cTuneBble HanpasneHus. CoBpeMEHHbIN MUP NPEACTaBNAET LUMPOKOE none ans Bblbopa
peanu3aunn TaHueBasbHbIX BO3MOXXHOCTEN A5 B3POCSbIX N OETEN, OFPOMHOE KOIMYECTBO
PasnnyHbIX TaHLUEBasbHbIX Hanpas/ieHNN U KOHKYPCOB Kak N5 NpogeCcCnoHanoB, Tak 1 ang
HOBUYKOB-NOOUTENEN.

TaHey, npepctaenseT cobon popmy xopeorpaduryeckoro MCKycCTBa, B KOTOPOM
rNaBHbIM WHCTPYMEHTOM CO34aHus XYAOXEeCTBEHHOro obpasa SBNAeTcs OBUXKEHVEe
yenoBeyeckoro Tena. PaccMoTpeHue TaHua OTOeNbHO OT My3blKW, 3MOLMOHASNIbHOrO
COMNPOBOXOEHNA HEBO3MOXHO. MapTa [pexem, M3BECTHbIN aMepuKaHCKuMin xopeorpad,
onpegensana TaHel KaK «MNOA/IMHHOE BblpaXXeHne rnybovanmwmx LOyLEBHbIX YyBCTB,
BbICBOOOXXAAeMOe Hepes OBuKeHne Tena» [4].
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MpoBenos aHanuM3 pasnu4YHbIX ONPEAEneHnn TaHua POCCUNCKUX U 3apybeikHbIX
aBTOPOB, MOXHO BbIOeNUTb, 4YTO TaHel BK/KOYaeT rpaunoO3HOCTb, 3JIErAaHTHOCTbL W
N1aCTUYHOCTb, UMEET CBOEN Lenbio AOHECTN A0 3pUTENSA ONPeAeseHHYIO MbICflb, UCTOPUIO,
norpy3nTb B aTMOCMepy, A5 3TO TaHLEB MCNONb3YET My3bIKY, KOCTIOM, CNOCOBHOCTN CBOEro
Tena gnsa ABMXXEHUS U MUMUKM.

TaHeL NPUCYTCTBYET NPaKTUYECKN BO BCEX ATHUYECKUX KYNbTypax u ux tpaguumsx. C
pasBuUTMEM LUMBUNN3aLMN NPOUCXOAWSIO NapasefnibHO 1 pa3sBuTue TaHua, ero YCIoXHEHWN,
NOSIBUNNCH PasfiyHble CTUN, BUObI U POPMBbI.

TaHey, MHOrorpaHeH, OH CAYXXUT WHCTPYMEHTOM CaMOBbIpa)KeHUsi, Cnocobom
coumanbHOro  B3auUMOLENCTBUA, SABMSETCA  COCTA3aTeflbHbiM — BMAOM  cnopta U
nokasarteJsibHbIM B1OOM NCKYCCTBa.

B oTnnyme OT MHbIX BMAOB UCKYCCTBA, CYLLECTBYIOLLMX B MUPOBOW UCTOPUKU, TaHel,
CNOXHO ngeHTUuUMpoBaTb C onpegesieHHbIM NepuoaoM ero 3apoxxaeHus. I3BecTHO, 4To
elle B ApeBHeNwmne BpeMeHa TaHel, 6bln YacTbio KynbTypbl U MPUMEHSNCA B PEUIMO3HO-
00psSA0BON  OEATENbHOCTW, COMPOBOXAAaA pPasnnyHoro poga pwutyansl. [lo3gHee B
3THOrpaU4eCcKnx, aHTPOMOIOrMYECKUX NCTOYHMKAX Mbl HAXOAMM ONMCaHue TaHueBasbHbIX
00pSA0B HE TOMIbKO Kak 4acTu PenrMo3HOro putyana, HoO U B onucaHue Nt6OBHbIX Urp
MeXXAy napTHepamu, a TakXKe Kak COpeBHOBATESIbHbIN akT A1 BbisiBNeHUs nugepa. To ecTb
0 3apOXXOeHne TaHueBasIbHbIX KOHKYPCOB MOXXHO FrOBOPUTb C OPEBHENLLNX BPEMEH.

KoHKypC (OT naT. concursus — COPEBHOBAHME) — 3TO COCTA3aHue, Mexay
NPEeACTaBUTENAMM PasfiNYHbIX HanpaeBAeHWn OeATeNbHOCTU B 0b6nactm CrnopTa, Haykwu,
NCKYCCTBa 1 TaK asiee, C Lesblo BbISIBAEHUS NyYLUNX UCMONHUTENEN, MaCTepOB.

Jllogn c ppeBHENLLX BPEMEH BblpaXkanM MHTEPEC K COCTA3aTeNIbHOCTU B CMOpPTE,
TBOPYECTBE, NCKYCCTBE. 3apoXKaeHe COPEBHOBAHUI MO TaHLUEeBallbHOMY UCKYCCTBY MOXXHO
npocnegnTb ele B arnoxy apaoHoB, Korga B opeBHeM ErvnTte onsa npuenevyeHns BHUMaHUSA
BEPXOBHOIMO >Xpeua XpamMoBble TaHUOBLUULbI COCTA3alnMCb B CBOeM MacTepcTtse. Kak
otmevaeT Lepnd X. M.: «KOHKypeHUusa 1 XenaHne noayqntb NPEBOCXOACTBO Tpebosanu
paboTbl Haf U3ALLECTBOM U JIEFKOCTbIO OBVXKEHUN; OBVXEHUS YCIOXHAINCD, N OANEKO He
Kaxkgas TaHuoBLMLA Morna asuratbCa nofobHbiM 06pa3oM, Tak Kak aToT BuUA TaHua
TpeboBan o4eHb 60MbLION MOKOCTU U ANUTENbHBLIX TPEHUPOBOK> [5].

PaccmatpuBass [peBHEVHAWNCKYIO MNPAa3OHUYHYIO  KyNbTypy, Mbl  Habniogaem
COpPEBHOBaHMs 6opLOB, My3blKaHTOB, (DOKYCHUKOB, KaHaTtoxoaues B YecTb bora VIHgpbl, npu
9TOM [aHHble COPEBHOBaHWS HOCWMW pas3BfiekaTeslbHbI XapakTep W ChAyXuwiu gns
yBeceneHus nyonvkyn, no3TOMYy COPEBHYOWMECA OOHOBPEMEHHO WCMOSHAAM U POJib
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KOMeOMIHbIX aKTePOB. TO eCTb Y>Ke B OPEBHME BPEMEHA Mbl HAONKOgAEM NHTErpauuio cnopTa
N UCKYCCTBa B MacCOBbIX 3pesmLLax.

B OpeBHem KuTae npasgHu4Has KynbTypa Oblna COOTHECEHA C BPeEMEHaMn roga u
BCerga conpoBoOXXaanacb KOHKYPCHbIMU NporpamMmmMamMin. Tak, no nx noBepbsiM CHUTANOCh YTO
TaHueBaslbHble COCTA3aHUSA B 3UMHUI Nepuog CnocobCcTBOBaAM NIOSOPOANIO 1 yCnexam Ha
Becb byayLumin rop.

OTpenbHO, B UCTOPUN 3apOXKOEHWUS KOHKYPCHbIX Mporpamm criegyet BbloennTb
npasgHUYHyo0 KyneTypy [ApesHen [peuun, KoTopas NeXUT B OCHOBE W COBPEMEHHOWN
NPa3gHUYHON  KyNbTypbl. VIMEHHO npasgHukn [peunn nopgapwnu Ham  Onumnuinckue,
Mnupninckne n Oenbuckue urpbl, B KOTOPbIX My3blKaHTbl, MEBLbl, aKTepbl U TaHLOPbI
COCTA3aNCb 3a NIMAEPCTBO N N3BECTHOCTb.

MpasgHu4Haa Kynbtypa CpeaHeBeKoBbs M Bo3poxkgeHus nopgapwna mMupy nepsbiX
NpogeCcCnoHanbHbIX TaHLUOBLUMKOB B nuue TpybagypoB, FMCTPUOHOB, >XOHrNépos. B
6naropofgHbIX Kpyrax npoBOAWNCL COCTA3aHMA Ha 6annax nm mackapagax, OueHMBasnoChb
BUPTYO3HOE WCMOJIHEHNE TaHua, Npu 3TOM OTClieXuBanacb JIerkOCTb B WCMOSIHEHME,
rMbkKoCTb 1 noaBwxHoOCTb. lNobeautenen Bblbupanu 3putenn annogupys. B Xl Beke B
LLloTnaHonn 3apoguncs KOHKYPC BOJIbIHWUMKOB U TaHUOPOB «OPCKUE WUrpbl», KOTOPbIN
aKTyaneH 1 no cen OeHb.

[MepBble COPEBHOBAHMSA MO TaHUaM cpeaun pasdHbiX TaHUeBasIbHbIX LLUKOS NOSABUMUCH B
WpnaHgnn, roe vMeHuTble TaHUOBLUMKMA OByyann CBOUX YYEHUKOB CBOEMY MacTepPCTBY.
MpenogasaTtenn ToXe y4acTBOBasM B COCTA3aHMM N NPOUrPaBLUMX OOJ/DKEH Oblfl MOKUHYTb
MECTO NPOBeAEHN COPEBHOBaHNI BMECTE CO CBOUMM YHEHVKAMM N HE MOSABNAATLCHA B rOpofe
CO CBOMMM NporpamMmmamMin B TedeHne roga. Bce noyecTtn gocrtaBanunch Wkone nobegurens.

TaHueBanbHble KOHKYPCbl XapaKTepPHbl 1 0SS TPaauLUNOHHOM PYCCKOM KyfbTypbl. Ha
BCEX  MpadgHM4HbIX  COBbITUSX,  dApMapkax, cBagbbax  TaHubl  npuobpetanu
COPEBHOBATENIbHOCTb U Ha3blBA/MCb MNEPEnfIAC, KOTOPbIA akTyaseH U COBPEMEHHOM
KynbType. Xapaktepusysa nepennsc, KOgnH A.B. oTmevan: «9QneMeHTOB B NMepennsace MOXeT
OblTb MCMONB30BAaHO MHOXECTBO, a WX KOMOuMHaumsa M nocnegoBaTeNlbHOCTb — 4uMCTas
NMMPOBU3aUNs TaHUYOLWEro. Y4acTHUKM nepennsica COPEBHYKOTCSA B CUJe, JIOBKOCTW,
BbIHOC/IMBOCTU 1 N306peTaTenbHOCTU. 3agada - nepeTtaHuesaTb conepHnka. CopeBHYSCH B
NNACKe, MONOAEXKb LLeronsifa NOBKOCTLIO, yaasblo, rpaunein, 1 NpasgHUYHbIMU Hapsaamm».

Taknm 06pa3oM, Mbl MOXXEM 3aMETUTb, YTO TaHEL, ABNANCA YaCTbIO KYIbTYPHOM XXN3HU
pasnn4yHbIX HApPOOOB 3a00/r0 OO COBPEMEHHOW ero UHTeprnpetTauumn, 1 no Mepe passBuTus
BMAOB TaHLa NOSABASANNCH U HOBble (DOPMbI COMepHMNYeCTBa.
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B TaHueBanbHOM WCKYCCTBE OTPaXKEHbl LEHHOCTHbIE OPUEHTUPbI HapPOOoB,
NPOCNEXNBAETCA WCTOPUA, WNOEONOrMYECKME BO33peHMsi, 06pa3 >XWU3HW, a Takxe
NHOMBMAOyasibHble KadecTBa TaHUopa, ero xapakTtep, (pmsnyeckme cnocobHOCTU, aMoLUN U
yyBcTBa. [lpy nomowwm TaHua ngn YCTaHaBMBAKOT MEXKYJIbTYPHblE U JINYHbIE CBA3MW,
y4acTBYS Ha COPEBHOBAHWSAX Pa3/IMYHOrO YPOBHS NPEeACcTaBAsaOT CBOK CTPaHy, CBOM 3THOC,
ropog. B TaHue oTcyTcTBYeT BepbanbHoe obLeHne, TaHLOPbl He NMPON3HOCAT CJI0B, HO SA3bIK
TaHua HacbIWeH BblpasnTeibHOCTbIO, BeOb My3blKa, PUTM, TEMM, MAacTuKa, YenoBeveckoe
Teno, 3aMouus MHorga roBOPST FPOMYE CNOB, UMEHHO MO3TOMY A3blK TaHUa SABNAETCS
MEeXXOYyHapOOHbIM, OH MOHATEH KaXXAOMY, He 3aBUCUMO OT TOro, Ha KakoM i3blKke roBopuT
YenoBEK, KakMMU 3HaHNSMU OH obnafaer.

3Ha4veHne TaHueBaslbHbIX KOHKYPCOB B MUPOBOW KYJSIbTYpe O4E€Hb BENMKO, TakK Kak
KOHKYPC MO3BOSISIET OTKPbITb HOBbIX «3BE3[ TaHUa», AaeT BO3MOXXHOCTb HOHbIM TaHLopam
BbINTU Ha mMupoBylo apeHy [3]. Tak >Xe KOHKYpPCbl pPasfiM4yHOro YPOBHS npegnararT
KOMMYHVKaLUMOHHYIO Niowaaky Ans xopeorpadgos, negaroroB M MOSOAbIX UCMNONHUTENEN,
AaoLWMX MM BO3MOXXHOCTb HE TOMbKO MO3HAaKOMUTBLCA M NpeacTaBuTb CBOWM paboTbl, HO 1
OOMEHATLCA  OMbITOM, MEPEHATb HOBble WAeW L[S TBOPYECTBa, pacwuputb CBOW
TaHLUeBasbHbIN KPYro3op.

Takxe, TaHueBasibHble KOHKYPCbl SABASIOTCA OAHWM U3 CNOCOBOB COXpaHeHus
KYNbTYPHOro Hacnegusa. Knaccudeckue cnopTuBHO-6asibHble NPOU3BEAEHMS MOMOratoT
COXpaHUTb Hawy WCTOPUIO, pPas3BMBAOT 3ICTETUYECKME LEHHOCTW, BOCMUTbIBAKOT
nogpacrawowiee  nokosneHve. [MOMMMO  KnacCUYEeCKUX  HOMEpPOB, Ha  KOHKypcax
OEMOHCTPUPYIOT HaBblK/M COBPEMEHHOW Xopeorpapun, 3HaKOMAT C PasfinyHbIMU HOBbIMIN
HanpaBneHnaMn TaHua. OTO CTUMYyUpPYyeT nejaroroB XxopeorpadoB WCKaTb HOBblE
nnacTnyeckne cpencTesa M TaHUeBasibHble (OPMbl, BHEOPSATb UX B CBOW MNPUBbIYHbIE
nporpammbl. KaxXablil KOHKYPC — COObITUE KYNbTYPHOW >XU3HM Halero ropofa, PervmoHa,
CTpaHbl, PasBnBaOLLNIA SCTETUYECKNE, (PU3NYECKME N OYXOBHbIE LLEHHOCTY [2].

Takum obpasom, xopeorpaun4eckne KOHKYPCbl UMEIOT HEe TONMbKO XyA0XKECTBEHHOE,
HO 1 0bLLecTBeHHOoE 3Ha4eHe. CNnocob6CTBYIOT CNI0YEHUIO NpeacTaBUTeNIeN KONNEKTUBOB U3
pasHbIX ropofoB WM CTpaH, NO3BOJAIOT pas3BuBaTb CBOW TaHLEBasbHble HanpasiieHUs U
nepeHnMaTb OnbIT OPYrMX KOMNEKTUBOB, OAKOT BO3SMOXXHOCTb 3asBUTb O cebe u O CBOEW
LKone, a nobeanTenamM NPoABNHYTHCSA HA CTYMNEHb BbIlLE B MEYTE.
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Abstract. The article presents an experimental work aimed at determining the features of creative mental activity
in compiling plot-logical tasks of non-educational content. 105 second-graders and 107 third-graders participated in
individual experiments. The experiment with each child included 4 series: in the first and second series it was proposed to
compose tasks in the external plan, in the third and fourth - in the internal plan. It was shown that one part of the children
act formally, offering unsolvable problems, the other part - meaningfully, offering one or two solvable problems, the third
part - productively, offering three to five solvable problems. In the third grade (compared to the second) there were fewer
children acting formally and more acting meaningfully and productively.
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1.Introduction

One of the urgent tasks of psychological and pedagogical science is the study of the
conditions that ensure the development of independent thinking of schoolchildren in the
course of education. On the one hand, this means that it is necessary to intensify research in
the direction traditional for educational psychology - the formation of schoolchildren's
methods of independent problem solving. On the other hand, it follows from this, in our
opinion, that it is necessary to conduct new research, in particular in the direction related to
the formation of schoolchildren's methods of independent production or formulation of tasks
on various topics of subjects included in the school curriculum.

The provisions of the new FSES IEO contain indications of the need for elementary
school students to achieve meta-subject results, which are, in fact, means and ways of
implementing independent thinking, associated, in particular, with the ability to solve creative
problems [5]. Such skills also include actions related to the independent compilation of new
tasks by children, with the independent achievement of a creative goal.
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In preliminary experiments with a small number of younger schoolchildren of different
ages, on the material of this trial methodology, it was revealed that there are three ways to
compose tasks.

The first method is characterized by the ability to formulate tasks formally. This means
that children make up tasks of a non-problem type. One variant of such compilation is
characterized by the fact that the answer is already presented in the condition of the
formulated problem, it does not need to be searched for. For example: “Petya, Kolya and
Vasya jumped high at competitions at school. Petya jumped higher than Kolya, and Kolya
jumped higher than Vasya. Who jumped higher than Kolya? The second option is due to the
fact that this question cannot be answered according to the condition of the task, For example:
“Petya, Kolya and Vasya jumped high at competitions at school. Petya jumped higher than
Kolya, and Kolya jumped higher than Vasya. Who is Petit?

The second method is characterized by meaningful formulation of tasks. This means
that children make up problems in which an answer can be found by correlating the judgments
given in the condition. For example: “Petya, Kolya and Vasya jumped high at competitions at
school. Petya jumped higher than Kolya, and Kolya jumped higher than Vasya. Who jumped
the highest? In this case, children usually make up one or two tasks to be solved.

The third way is characterized by productive tasking. This means that the children
make up not one or two tasks, as in the previous case in the meaningful compilation of tasks,
but three or five similar tasks.

2.Material and methods

The purpose of our study was to determine how these ways of composing problems
are distributed among children in the second and third grades.

It was assumed that in the third grade, in comparison with the second grade, there will
be more children who are meaningful and productive in constructing tasks, and fewer children
who use the formal method.

A total of 212 students took part in four series of individual experiments that were
conducted in the last quarter of the academic year:: 105 of them were in the second grade,
107 in the third. Among the students of the second grade, 27 people participated in the first
series, 24 in the second, 29 in the third, and 25 in the fourth; Among the pupils of the third
grade, 29 people participated in the first series, 25 in the second, 27 in the third, and 26 in the
fourth.

To achieve this research goal, we have developed a methodology that includes plot-
logical tasks of varying complexity. They are inferences built on plot material: their conditions
contain information about the properties and relationships of people and things. Based on this
information, it is required, correlating the content of these judgments (general and particular)
in the condition of the problem, to find out the content of the given judgment (private). In other
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words, in such tasks it is necessary to draw a conclusion about the presence or absence of
certain properties and relations in people and things presented in the condition. Similar
problems are interesting for children and can serve as material for their independent
compilation of similar problems (for more details on plot-logical problems, see our studies [1],
[2], [3], [4))

The experiments were carried out on the material of the tasks of the "Negation"
technique related to the implementation of the reasoning, in which it was required, by
correlating the data in the condition of the judgment task of different levels, to find out the
content of the unknown (i.e. given) judgment. For example, the following task: “Petya and Nina
had a dog each: someone had a Zhuchka, someone had a Polkan. Nina didn't have a bug.
Which of the guys had Polkan?”

To answer a problem question (i.e., to find an unknown quotient judgment), it is
required to correlate the general judgment “Petya and Nina had a dog each: someone had a
Bug, someone had a Polkan” and a private judgment “Nina did not have a Bug”. As a result,
we can conclude (i.e. find another private judgment) - "Petya had Polkan."

Four series of individual experiments were carried out:

- in the first series, tasks of the first degree of complexity were solved and compiled
in the external plan,

- in the second series, tasks of the second degree of complexity were solved and
compiled in the external plan,

- in the third series, tasks of the first degree of complexity were solved and compiled
internally,

- in the fourth series, tasks of the second degree of complexity were solved and
compiled internally.

Thus, the series of experiments differed both in terms of the conditions for solving and
compiling problems (i.e., externally or internally), and in their complexity, meaning the number
of judgments that need to be compared in order to find a solution to problems).

2.1. The first series of experiments

In the experiments of the first series, the problems were solved and compiled
externally, i.e., using cards with drawings. Some of them show girls and boys having different
looks (that is, dressed differently or doing different things), while other cards show various
kinds of objects found on the street, in the house, at school, etc.

First, the child was given a sheet of paper with text and was asked to read and solve
a training problem: “Alik and Borya came to the store. Someone bought a pen, someone
bought a pencil. Alik bought a pencil. What did Boris buy? If the child did not cope with such
a task, then work with him ended.
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If the child successfully solved the training task, then he was offered three main tasks
of varying complexity, each of which was printed on a separate sheet of paper in large print.

First, it was necessary to solve the main task No. 1: “Sasha and Galya were reading:
someone was reading a newspaper, someone was reading a magazine. Sasha didn't read the
newspaper. What did Galya read? (This is a task of the first degree of difficulty, since the
conclusion is proposed to be made taking into account one judgment: "Sasha did not read
the newspaper").

If the child could not solve this problem, then work with him ended. If he successfully
solved problem No. 1, then he was asked to solve the main problem No. 2: “Misha, Vova and
Dima ate vegetables. Someone ate cucumbers, someone tomatoes, someone carrots. Misha
ate carrots, Vova did not eat tomatoes. What did Dima eat?” (This is a task of the second
degree of complexity, since the conclusion is proposed to be made taking into account two
judgments: "Misha ate carrots" and "Vova did not eat tomatoes").

If the child successfully solved problem No. 2, then he was asked to solve the main
problem No. 3: “Natasha, Vera, Fedya and Tolya went to different cities. Some of the guys
went to Orel, someone to Voronezh, someone to Ryazan, someone to Kursk. Natasha went to
Orel, Vera went to Voronezh, Fedya did not go to Ryazan. Where did Tolya go? (This is a task
of the third degree of complexity, since the conclusion is proposed to be made taking into
account three judgments: "Natasha went to Orel", "Vera went to Voronezh" and "Fedya did
not go to Ryazan").

In any case, whether the child successfully or unsuccessfully solved the main task
No.3, he (subject to the successful solution of the main task No. 2) was asked to further
compose tasks of the first degree of complexity, i.e. tasks with two actors, as in the main task
No.1.

“Now you will come up with problems yourself, where there were two guys who were
doing something. You have already solved this problem. Come up with as many tasks as you
want”.

Saying this, the experimenter pointed to a sheet with the conditions of the main task
No.1 located on the table. Thus, the subjects were asked to come up with tasks of the first
degree of complexity, similar to task No.1.

To write down the conditions of the new task, the child was given a separate sheet of
paper. To make it easier for the child to come up with a plot basis for the task and it is easier
to establish a connection of one or another person with one or another object, he received
cards with drawings: some depicted girls and boys who had a different appearance (i.e.,
dressed differently or doing different things), and others - different kinds of objects found on
the street, in the house, at school, etc. These cards could be moved and compared in different
ways.
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It is important to note that the child is not told how many tasks to complete, but only
says: "Think up as many as you want."

2.1.1. Groups of children

Five groups of children were identified according to the specifics of the task
preparation. The children of the first group refused to compose tasks, saying "... | don't know
what to do...", "... | don't know how...", etc.

The children of the second group acted formally. Their actions were characterized by
the following. Sometimes they read problem No. 1 again, and sometimes they did not reread
it (recall that the sheet with its conditions was located on the table to the left of the child).

As could be seen (especially when the children read the problem aloud), when reading
the marked problem, they did not have a special consideration of its conditions - the problem
was simply read as some plot text.

After that, they proposed tasks without first solving them. At the same time, different
variants of the formal formulation of tasks were encountered.

First, unsolvable problems. For example, some of the children “composed” such
tasks: “Vasya and Kolya ate porridge: someone buckwheat, someone rice. Vasya did not eat
semolina. What did Kolya eat? or “Misha and Sergey painted: someone painted planes,
someone drew tanks. Misha and Sergey drew different objects. What did Misha draw? As can
be seen, in these problems there are no grounds for finding a solution, since the necessary
data are not available in their conditions.

Secondly, non-problematic tasks. For example, some of the children suggested a task
of this type: “Vova and Galya were picking berries: someone was picking raspberries,
someone was strawberries. Vova picked raspberries, Galya picked strawberries. Who
collected raspberries? As you can see, the solution process is not assumed here, since the
answer to the question of the problem is already given in its condition.

Thirdly, tasks-copies. In these cases, the children suggested (without knowing their
solution) correct, problematic, solvable tasks, since they exactly copied the main task No. 1,
for example: “Katya and Masha did their homework: someone solved examples, someone
wrote words. Katya did not solve the examples. What did Masha do?”

The children of the third group acted meaningfully, since they made up one or two (but
not more) correct, solvable problems, since they were first convinced that the problem they
proposed had a solution, for example:

1) “lgor and Vanya were playing chess. Someone won 3 times, someone 2 times.
Vanya did not win 3 times. How many times has Igor won?”

2) Marina and Galya drew animals. Someone drew bears, someone hares. Marina did
not draw hares. Who did Galya draw?”

International journal of Professional Science

Ne7-2022 P


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

The actions of the children of the third group were characterized by the fact that before
proposing new tasks, they first turned to the conditions of the main task No. 1: they read the
conditions of this task several times, but not in its entirety, but in parts, in separate judgments
and sentences. It can be assumed, based on observations of their actions, that they were
trying to understand the "arrangement" of this task, to understand how it combines judgments
of different types - general and particular.

Children of the fourth group acted productively, since they made up several (three -
five) tasks to be solved. However, all tasks were built according to one scheme, one template,
for example:

1) “Borya and Kostya were picking mushrooms: someone was picking russula,
someone was white. Borya did not collect russula. What did Kostya collect?”

2) “Nina and Liza knitted: someone knitted a scarf, someone knitted a hat. Nina did
not knit a scarf. What did Liza knit? ”

3) “Olya and Gena sculpted from plasticine: someone sculpted a hare, someone
sculpted bear. Olya did not sculpt a hare. What did Gena sculpt? ”

The generality of the construction of these three tasks is manifested in a number of
circumstances: a negative judgment always concerns the first of the actors and the first of the
objects mentioned, the question always contains the name of the second actor (and not the
first) and always refers to the object, not to the person).

2.2. The second series of experiments

In the second series of experiments (as in the first), the children were allowed to use
the cards offered to them with images of children and objects when solving and compiling.

But only those children who were able to solve all the main problems (No. 1, No. 2 and
No. 3, of the first, second and third degrees of complexity) were allowed to compose problems,
since they were asked to compose problems not of the first (as in the first series), but the
second degree of complexity, i.e. tasks with three actors, as in the main task No. 2.

The child was told: “Now you will come up with tasks yourself, where there were three
guys who were doing something. You have already solved this problem. Come up with as
many tasks as you want. Saying this, the experimenter pointed to the sheet with the conditions
of the main task No. 2, located on the table.

Thus, the subjects were asked to come up with tasks of the second degree of
complexity, similar to task No. 2. Just as in the first series, the child was given cards with
images of children and objects, as well as children's actions with objects. According to the
nature and results of compiling tasks of the second degree of complexity, the children were
divided into four groups.0

2.2.1. Groups of children
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The first group included two subgroups of children who acted formally when compiling
tasks. The first subgroup consisted of children who offered unsolvable problems. In some
cases, the tasks lacked an object of comprehension that was missing in the condition, for
example: “Petya, Misha and Vasya went in for sports: someone played football, someone
played volleyball, someone played basketball. Petya played football, Misha did not play
hockey. What did Vasya play?”

As you can see, in the first sentence (general proposition) there is no “hockey”, but in
the private negative proposition it is present. In other cases, the tasks contained two negative
judgments, for example: “Kolya, Natasha and Igor watched TV: some in the morning, some in
the afternoon, some in the evening. Kolya didn't watch TV in the morning, Natasha didn't watch
TV in the afternoon. When did Igor watch TV?”

The second subgroup consisted of children who offer non-problematic tasks without
negative judgments. In this regard, the answer to the problem is contained in its condition, for
example: “Vasya, Misha and Liza cut out figures: someone cut out circles, someone squares,
someone triangles. Vasya cut out circles, Misha cut out squares, Lisa cut out triangles. What
did Vasya cut out?”

The second group included children who act meaningfully when compiling tasks. They
offered one or two correctly constructed problems of the second degree of complexity, which
they themselves previously (that is, before formulating the final version of the condition) solved,
for example: “Katya, Vera and Marina ate porridge. Someone ate rice, someone buckwheat,
someone oatmeal. Katya ate rice porridge, Vera did not eat buckwheat. What kind of porridge
did Marina have? ”

The third group included children who showed the productivity of the author's thinking.
They offered several (three - five) solvable, well-formed problems, where judgments were
selected according to the same scheme, for example:

1) “Vera, Nadya and Galya painted animals: someone a fox, someone a wolf, someone
a bear. Vera drew a fox, Nadia did not draw a wolf. Who drew the bear?”

2) “Dima, Oleg and Seva jumped high: someone took first place, someone second,
someone third. Dima took first place, Oleg did not take second place. Who took third place?

3) “Katya, Masha and Lena embroidered: some with blue threads, some with red,
some with green. Katya embroidered with blue thread. Masha did not embroider with red
threads. Who embroidered with green threads? ”

The literal similarity of these three tasks is characterized by a number of features.

Firstly, the first of these characters is combined in a judgment with the first of the
mentioned items - in the first task: "Vera drew a fox ...", in the second task: "Dima took first
place ...", in the third task: "Katya was embroidered with blue threads ... ".
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Secondly, the second of the named characters in a negative judgment is combined
with the second of the mentioned objects, - in the first task: "Nadya did not draw a wolf ...", in
the second task: "Oleg did not take second place ...", in the third task: "Masha did not
embroider with red threads ... ".

Thirdly, the question is addressed to the character, not the object - in the first task:
“Who drew the bear?”, in the second task: “Who took third place?”, in the third task: “Who
embroidered with green threads?”.

Fourthly, the question contains the third of the mentioned “things of thought”, in the
first task: “Who drew the bear?”, in the second task: “Who took third place?”, in the third task:
“Who embroidered with green threads?”

2.3. The third series of experiments

In the third series of experiments (unlike the first two series), the children were not
offered cards with images of characters and objects that were related to these characters
according to the plot of the tasks, but they were required to solve and compose tasks only in
terms of oral or written speech, without any reliance on drawings and images, that is, in the
internal, mental plan.

At the same time (as in the first series), when compiling tasks, the child had the
opportunity to refer to the sheet with the conditions of the main task No. 1, placed on the table
to the left of the child.

First, the children were offered to solve one training and three main tasks, and then
(those who managed to cope with the task of the second degree of complexity - No. 2) were
asked to create new tasks of the first degree difficulties. The same groups of children were
singled out according to the peculiarities of the task preparation.

2.4. The fourth series of experiments

In the fourth series of experiments (as well as in the third series), the tasks were solved
and compiled internally, using oral and written speech. First, the children solved the training
and main tasks, then (those children who were able to solve all the main tasks - the successful
solution of task No. 3 was of fundamental importance here) were asked to compose tasks of
the second degree of complexity (i.e. tasks with three characters and three objects).

At the same time (as in the second series), when compiling tasks, the child had the
opportunity to refer to the sheet with the conditions of the main task No. 2, placed on the table
to the left of the child.

The same groups of children were singled out according to the peculiarities of the
composition of tasks (the fourth group, just as in the second and third series, included only
fifth-graders who acted in an original way) and with the same characteristics of the tasks they
proposed as in the second series (see above). ).
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3. Results

The tables show the number of students who formally, meaningfully and productively
compiled logical problems in each of the four series of experiments.

Table 1

The results of the second-graders compiling plot-logical tasks in a formal, meaningful and

productive way (in %)

Methods for compiling tasks Series of experiments
First Second Third Fourth
Formal 55,6 58,3 65,5 76,0
Meaningful 33,3 33,4 34,5 24,0
Productive 11,1 8,3 0,0 0,0

Table 2

The results of the third-graders compiling plot-logical tasks in a formal, meaningful and

productive way (in %)

Methods for compiling tasks
Series of experiments
First Second Third Fourth
Formal 30,6 36,0 44,5 53,9
Meaningful 48,3 44,0 40,7 34,6
Productive 241 20,0 14,8 11,5

Analysis of the data in tables 1 and 2 allows us to formulate a number of provisions.

First, in each class, the number of children who make up unsolvable tasks (i.e., acting
formally) and solving tasks (i.e., acting meaningfully and productively) directly depends on the
degree of their complexity. Thus, in the first and third series, the tasks consisted of a larger
number of children than, respectively, in the second and fourth, although in the first-second
and third-fourth series, the tasks were compiled under the same conditions (recall that in the
first and third series there were tasks of the first degree of complexity, and in the second and
fourth - of the second degree of complexity).

Secondly, in each class, the number of children who make up unsolvable and solvable
problems directly depends on the conditions for compiling: externally or internally. So, in the
first and second series, the tasks to be solved were more children than, respectively, in the
third and fourth, although in the compared series the tasks were of the same degree of
complexity - the first (in the first and third series) or the second (in the second and the fourth
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series), we recall that in the first and second series the tasks were compiled with the help of
cards, and in the third and fourth - orally or in writing, but without cards.

Thirdly, it is of interest that the form of actions in the preparation of tasks to a greater
extent affects the success of the author's thinking, than their degree of difficulty. So, in each
class, the total number of children who compose tasks meaningfully and productively in the
second series (i.e., using cards, but of the second degree of complexity) is greater than the
number of children compiling tasks meaningfully and productively in the third series (i.e.
without cards, but the first degree of difficulty).

4.Conclusion

So, the conducted research confirmed his initial hypothesis: indeed, in the third grade
there are fewer children who act formally when compiling tasks, and more children who prefer
to use productive and meaningful ways.

The results obtained should be considered in the context of the design features of the
experiments.

First, the experiments were carried out individually.

Secondly, only one type of plot-logical tasks was used - "Negation". The peculiarity of
these tasks is due to the fact that when solving and compiling them, it is necessary to compare
affirmative and negative judgments. This creates certain difficulties for children's actions when
comparing these tasks with tasks of the "Who has what" type. In the latter, only affirmative
judgments are offered, for example: “Petya and Vasya bought school supplies. Someone
bought pencils, someone bought pens. Vasya bought pens. What did Peter buy?”

Thirdly, the experiment included four series, differing in the conditions in which the
children were asked to act: in the first series, tasks of the first degree of complexity were
solved and compiled in the external plan, in the second - tasks of the second degree of
complexity in the external plan, in the third - tasks of the first degree complexity in the internal
plan, in the fourth - tasks of the second degree of complexity in the internal plan. This
experimental design allowed to identify the relationship between the success of drawing up
tasks with their complexity and the nature of actions (in the external or internal plan).

In general, it can be said, based on the data obtained in the study, that, in relation to
plot-logical tasks, teaching children in the second and third grades is a period of relatively
intensive formation, mainly of a meaningful way of composing tasks, their proactive
production. The productive method during this period is formed less intensively, since in the
second grade this method was implemented only when compiling problems in the first and
second series (that is, when compiling problems only on the external plane). In the third grade,
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although this method was observed when compiling tasks in the third and fourth series, it was
only in a few percent of the children.

In the future, it is planned to conduct a study of the features of compiling plot-logical
problems with both first-grade and fourth-grade students. In this case, sufficient conditions
will be created in order to characterize the age-related dynamics of mastering meaningful and
productive ways of producing tasks in the primary grades as a whole.
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1.Introduction

The general meaning of this study was to develop such an important direction in
solving the fundamental psychological and pedagogical problem "Training and Development"
as establishing the characteristics of the formation of metasubject intellectual actions, -
cognitive competencies, — among schoolchildren during the period of study in the fifth and
sixth grades of basic school.

According to the provisions of the new Federal State Educational Standard for
Secondary Schools [8], the mastering of curricula by children in the fifth-sixth grades of
secondary school should lead not only to the assimilation of knowledge, skills and abilities in
specific school disciplines, but also to the mastery of cognitive competencies of various kinds
by students.

These competencies are associated with children's mastering the skills of constructing
inferences of varying complexity, with mastering the ability to choose and implement effective
approaches in developing methods for solving search problems on educational and non-
educational material, with schoolchildren mastering the skills of planning ways to solve
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problems, with mastering cognitive reflection and control skills their actions in order to correct
them.

1.1.Types of knowledge

It should be noted that - in understanding the effectiveness of methods for solving
search problems, in interpreting cognitive reflection, in understanding the characteristics of
the formation of planning skills and in assessing the actions of constructing inferences of
varying complexity - we relied on the provisions on two types of cognition developed in
dialectical logic [4 ] and implemented in the studies of V.V. Davydov [2], [3] and his
collaborators (see, for example, [1], [5], [6], [7]).

According to these provisions, a person who cognizes the surrounding reality can be
aimed both at reflecting the internal connections and relations of objects and phenomena,
thereby realizing theoretical, meaningful, reasonable knowledge, and at reflecting their external
connections and relations, thus realizing way, empirical, formal, rational knowledge.

The first case is characterized by the effectiveness of cognitive activity, because its
result is associated with the identification of the causes underlying the changes in the object
being cognized, which is the basis for the development of the corresponding pattern.

The second case is characterized by insufficient efficiency of cognitive activity,
because its result is associated only with the description and classification of externally
presented characteristics of objects of knowledge. This approach is associated with the
impossibility of revealing the reasons for the change of a cognizable object and reliably
characterizing the patterns of its existence in the past, present and future.

1.2. Cognitive competencies of schoolchildren

Based on the above provisions on the content and methods of different types of
cognition, an understanding of the features of cognitive competencies was developed [5], [6].
In accordance with this understanding, the development of methods for solving problems in
one case is associated with the allocation of significant data relationships contained in their
conditions, in the other case, the disclosure of significant data relationships that are objectively
contained in the conditions of the problems being solved does not occur. The development of
a solution method, associated with the allocation of significant relations, is implemented as a
meaningful action, the result of which is a general method of solving problems, and the
development of a solution method, not associated with the allocation of essential relations, is
implemented as a formal action, the result of which is a particular method of solving problems.

Based on the above provisions on the two types of cognitive activity, we assumed that
cognitive reflection can be associated with a person’s appeal in one case to the foundations
of these methods and with understanding the features of their development as related to
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significant relationships in the conditions of the proposed tasks. In another case, cognitive
reflection may be associated with a person's appeal only to the external features of these
methods without comprehending their objectively existing connections with significant
relationships in the conditions of the problems being solved. In the first case, cognitive
reflection is realized as a meaningful action, and in the second case, as a formal action.

When analyzing the features of planning, two approaches were considered in
developing a program of action in a situation of problem solving. Within the framework of one
approach, the solution of search problems includes two stages - research and execution. At
the first stage, the conditions of the proposed problem are analyzed, associated with the
identification of data and their relationships in the conditions, and the preparation of a plan for
solving the problem. The content of planning at this stage is the determination of the sequence
of all actions required for a successful solution of the problem, the development of a program
for the implementation of previous and subsequent actions to solve the problem in the entire
volume. It is important to emphasize that all the required actions in this case are planned
before the implementation of the solution to the proposed problem.

Within the framework of another approach, the research stage associated with the
analysis of the conditions of the proposed problem and the planning of its solution as a whole
is absent. Drawing up a plan with this approach is carried out in parts, each of which may
include one or more required actions. In this case, subsequent actions are planned only after
the previous ones have been completed.

Planning, implemented on the basis of the first approach, is carried out as a meaningful
action, since the action program for solving the problem is developed based on the analysis
of the entire amount of data contained in the condition of the proposed problem. Planning,
implemented on the basis of the second approach, is carried out as a formal action, since the
program of actions to solve the problem is developed and implemented in parts, in separate
links, without comprehending the content of previous and subsequent actions and their
relationships within the entire set of actions to solve the proposed problem.

When developing criteria and indicators for the formation of skills in constructing
reasoning when making inferences, the fact was taken as a basis that in one case the
derivation of a conclusion is associated with the selection of true relations based on the
correlation of all judgments that make up the task, and in the other case, deriving a conclusion
from the proposed judgments is associated with highlighting false relationships, since only a
part of the proposed ones correlates.

Highlighting the true relations of the proposed judgments leads to favorable conditions
for demonstrating a consistently realized inference, and highlighting the false relations of
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judgments leads to contradictions in the execution of the inference. In the first case, the
construction of reasoning is implemented as a meaningful action, in the second case, as a
formal action.

1.3. Study Characteristics

The purpose of the study was to determine the characteristics of the cognitive
competencies of students in the fifth and sixth grades of the basic school. At the same time,
it was based on the assumption that cognitive competencies - associated with the mastery of
schoolchildren's ability to build logical reasoning, with the mastery of effective ways to solve
problems of a search nature, with the mastery of the ability to independently plan ways to
achieve the goal and with the development of the initial forms of cognitive reflection - are
formed in schoolchildren during the specified period of study with different intensities: the
most intensively is the ability to build logical reasoning, less intensively is the ability to
implement effective ways to solve problems of a search nature, even less intensively is the
ability to exercise cognitive reflection and control of one’s actions, the least intensively is the
ability to plan an achievement goals.

2. Materials and methods

2.1. Diagnostics of the method of solving problems

Determination of the characteristics of ways to solve search problems in
schoolchildren of grades 5-6, in order to assess the formation of the corresponding cognitive
competence, was carried out using the "Exchanges - 1" methodology. The content of the
methodology consisted of eight spatial-combinatorial tasks, the solution of which was required
to be carried out in a visual-figurative form, in a mental plan. Tasks from the first to the eighth
gradually became more difficult: to solve the first and second tasks, it was required to perform
two actions, the third and fourth - three actions, the fifth and sixth - four actions, the seventh
and eighth - five actions.

At the beginning of the diagnostic lesson, children receive sheets where they should
write down the solution of problems. After the distribution of the indicated sheets and forms
on the blackboard, a variant of the problem of the “Exchanges - 1” methodology is presented:

MM___85
TT 85

Further, the children are told: “You need to do one action with the same letters, so that
as a result these letters are arranged in the same way as the same numbers. For one action,
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we take one mutual exchange of their places of any two letters. In this problem, you need to
swap the letters M and T”.
The following is the solution:
1) TM
™™
Then the second task is drawn on the board. It requires that the same letters in two
actions end up in the same places where the same numbers are located:

CCHH_ __7249
KKGG 7249

After a joint discussion with the children of the solution to this problem - which consists
in the fact that in the first action the letters H and K are interchanged, and in the second action
- C and G - this solution is written on the board:

)CKHH  2)CKGH
CKGG CKGH

Then, after answering the students' questions, the teacher distributes forms with
tasks: two training and eight main ones.

FORM

Training tasks

1.LL _ _ _ 36 (1 action)
RR 36

2.BBAA___5476(2actions)
PPOO 5476

Main goals
1. WBRT___4884 (2 actions)

WBRT 7227
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2.KWRMB___74947 (2 actions)
KWRMB 18981

3.VKNPRS___832238(3 actions)
VKNPRS 716617

4. GPTNVRF___8427248 (3 actions)
GPTNWRF 5167615

5. LBSRMWXH___47899874 (4 actions)
LBSRMWXH 23611632

6.RPKVCFWGS___543787345 (4 actions)
RPKVCFWGS 629181926

7.NMWBKRSTFW___1928778291 (5 actions)
NMWBKRSTFW 3654004563

8.PLTVSBMXDR___8271331728(5actions)
PLTWSBMXDR 5690440965

The children are told: “At the top of the sheet with tasks are the conditions of two
training tasks. The conditions of the main tasks are given below. Near each task, it is indicated
how many actions it needs to be solved: tasks 1 and 2 - in two actions, tasks 3 and 4 - three,
tasks 5 and 6 - four, tasks 7 and 8 - in five actions.

First you need to solve two problems at the very top of the sheet - training. Write down
your actions in the same way as it was on the board. Above all, do not forget that only two
letters exchange their places in one action”.

Further, moving from one student to another, the teacher tells each student whether
he solved the problem correctly or not. In the latter case, he explains what the mistake was.

Then the children are offered to move on to solving the main problems. Since all tasks
are built on the basis of the same principle - the letters of the upper row are interchanged with
the letters of the lower row - the correct solution of all tasks allows us to assert that there has
been a development of a general method for solving these search problems, which is
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associated with a meaningful analysis of the conditions of the problem. In the case when the
first two or four main problems had the correct solution, and more complex problems had the
wrong solution, this means that in the first four problems the general solution method was not
applied. The same assessment will be in the case when tasks from the first to the fifth or to
the sixth are successfully solved, but problems 7 and 8 are not successfully solved.

2.2. Reflection Diagnostics

Determining the characteristics of reflection of methods for solving problems in
schoolchildren of grades 5 - 6, in order to assess the formation of the corresponding cognitive
competence, was carried out using the “Anagram” technique.

At the beginning of the lesson, the psychologist distributes forms with the conditions
of the tasks and says: “There are six letter combinations on the form. In each, you need to
rearrange the letters in places so that meaningful words are obtained”.

1.A,C,0,K—

2W,AKA-—

3.AKY,R—-
4.D,A,B,0—
5.E,R,O,M —
6.B,0,N,E—

Opinions

1. All six tasks are similar.

2. All six tasks are different.

3. Tasks 1, 2, 3 and tasks 4, 5, 6 are similar.

4. Tasks 1, 3, 5 and tasks 2, 4, 6 are similar.

5. Tasks 1, 2, tasks 3, 4 and tasks 5, 6 are similar.

Further, the psychologist says: “There are six tasks on the form. Each contains a
meaningless word. In it, you need to rearrange the letters in places so that you get a meaningful
word. After solving these six problems, choose one of the five opinions about these problems
that you think is the most correct, and circle its number. Write why you chose this opinion
about the tasks”.

The proposed tasks are constructed in such a way that in the first, third and fifth tasks
the anagram is converted into a word by mutual exchange of places of the first and fourth,
second and third letters (i.e. by reading the proposed letter combination from right to left), and
in the second, fourth and sixth tasks the way of converting anagrams is different - by
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interchanging the places of the first and third, second and fourth letters (that is, by rearranging
two syllables in places).

If the children, having correctly solved all six tasks, chose the fourth opinion about the
tasks, then this indicates that in solving them they carried out meaningful reflection,
generalizing the methods for solving the first, third and fifth tasks as built on the same principle,
and the second , fourth, sixth tasks as constructed according to a different principle (for
example: “... in the first, third and fifth tasks you need to read the other way around, and in
others you need to rearrange the syllables ...”).

Any other opinion about the task, — the first one (for example “... in all words the letters

are interchanged ...”), the second (for example: “... letters are different everywhere ...”), the
third (for example: "... in the first, second and third tasks there is the letter A, and in the fourth,
fifth, sixth - the letter O ...", the fifth (for example: "... in the first and second tasks the same

letter is K, in the third and fourth tasks the same the letter - A, in the fifth and sixth tasks the
same letter - O ... "), — associated with the generalization of tasks according to the external
features of their conditions, indicates the absence of meaningful reflection in their solution.

2.3. Planning Diagnostics

Determination of the characteristics of problem solving planning among
schoolchildren of grades 5 - 6, in order to assess the formation of the corresponding cognitive
competence, was carried out using the "Exchanges - 2" methodology.

At the beginning of the lesson, the psychologist depicts the condition of the problem
on the board:

SRP---RSP

Then he says: “The letters on the left must be changed in one step so that they are
arranged as on the right. One action is a mutual exchange of places of any two letters. In this
problem, the solution is to exchange the places of the letters "S" and "R".

The following is the solution:

1)RSP

After that, the conditions of the second task are displayed, where the required location
must be obtained from the initial one in two actions:

VNLK --- NVKL
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The solution to this problem is collectively analyzed (first the letters B and H change,
and then L and K) and it is written on the board:

VNLK --- NVKL

1) NVLK, 2) NVKL
At the same time, the attention of the children is specially drawn to the fact that only
two letters change places in one action, and the rest are rewritten without changes.
It is further explained that in the first action (and, accordingly, in the second one), the
other two letters can also be changed, first L and K, and then V and N:
1) VNKL, 2) NVKL

After that, the children are given forms with training and basic tasks.
FORM
Training tasks

1.NKP --- KNP (one action).
2.RKMTV---KRVTM (two actions).

Main tasks

.MGVWCNK--MVGCW KN (3 actions).
.PLGWRSD---GWPLDSR (3 actions).
.LBNT---NTBL (3 actions).
.SRKV---KVSR (3 actions).
.TNLPM---MTN L P (4 actions).
.RDVKW ---DV KW R (4 actions).
.NPRSTV---RSTVP N (5 actions).
.KLBSGV--VSKLBG (5 actions).

0 N O Ok WODN =

Further, the psychologist explains the content of the form (points to two training tasks,
four main tasks in 3 actions, two in 4 actions and two in 5 actions) and suggests solving training
problems.
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Then he checks the solution of these problems, considering that the most common
mistake is moving (mentally) in one action only one letter, not two.

After correcting the errors, it is proposed to solve the main tasks. The lesson organizer
indicates that the main problems have several options for the correct solution and that only
one solution should be indicated.

If the child coped with tasks where it is required to find two and three mutual
exchanges of letters in places (i.e. with the main tasks 1 - 4), and did not cope with more
complex tasks (Nos. 5 - 8), then this indicates that that in solving them, he carried out formal,
partial planning, outlining the subsequent action after the previous one was completed.

If the child successfully solved problems with only two, three, four, and, moreover, five
exchanges (i.e., with problems 7-8), then this indicates that, when solving them, he carried out
meaningful planning, which is associated with preliminary programming the entire sequence
of required actions.

2.4. Diagnosis of actions of reasoning

Determining the characteristics of the logical actions of constructing reasoning among
schoolchildren of grades 5 - 6, in order to assess the formation of the corresponding cognitive
competence, was carried out using the “Plots” methodology, which includes 10 logical tasks
of varying complexity.

1. Two boys played checkers: one won three times, the other two times. How many
times did Igor win if Oleg didn't win three times?

2. Three girls Lisa, Natasha and Masha went to different schools and different classes:
someone went to a sports school in the 3rd grade, someone went to a music school in the
2nd grade, someone went to a sports school in the 2nd grade. In what school and in what
class did each girl study, if Masha, like Natasha, studied in the 2nd grade, and Masha and Liza
studied at a sports school?

3. Misha runs faster than Kolya. Misha runs slower than Alyosha. Who runs the
slowest?

4. Misha, Gena and Seryozha sculpted from plasticine: someone - a cat, someone -
an elephant, someone - a dog. Who sculpted what, if Gena did not sculpt an elephant,
Seryozha did not sculpt an elephant and a dog?

5. Five days in April there was different weather: April 2, 6, 8.14 and 19. On one day it
was cold and dry, on the other it was cold and rainy, on the third it was warm and dry, on the
fourth it was warm and rainy, On the fifth day it snowed unexpectedly. On the 2nd and 6th of
April it was warm, on the 2nd and 19th it was rainy, on the 19th and 14th it was cold. What
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was the weather like on each of the five days?

6. In a year, Nikolai will be 2 years older than Andrei was three years ago. Which of the
guys is older?

7. A pencil is thicker than a pen and longer than a marker. A pencil is thinner than a
felt-tip pen and shorter than a pen. Which object is the thinnest of all and which is the shortest
of all?

8. Misha and Sasha Rogov, Misha and Sasha Belov and Misha Serov were standing
on the stairs. Who stood on the next step below with Misha Belov, if both Rogovs stood across
the step and both Belovs stood across the step, and three Mishas stood on the neighboring
steps”?

9. Guys - travelers went on a hike at the same time: Borya and Gena - from Yalta to
Baku, Sasha and Vasya - from Baku to Yalta. After 4 days, Sasha was closer to Yalta than
Gena to Baku, and Borya was further from Yalta than Vasya from Baku, Gena walked faster
than Bori. Who walked the slowest?

10. Misha runs faster than Viti, jumps higher than Kolya and dives better than Oleg.
Misha jumps lower than Vitya, dives worse than Kolya and runs slower than Oleg. Who runs
the slowest, who jumps the lowest, and who dives the worst?

The tasks of this technique, taking into account the number of characters in the
conditions, the number of relationships between them and, accordingly, the number of
judgments that need to be correlated in the process of inference, are divided by complexity
into four groups.

Firstly, tasks 1 and 2 are the easiest, training (with two characters), and secondly, tasks
3 and 4 are simple (their solution requires a correlation of two judgments), tasks 5 to 8 are
more complex (their solution requires correlation of three judgments) and problems 9 and 10
are the most difficult (their solution requires correlation of four judgments).

If the student coped only with tasks 1-4 (incorrectly solving the remaining tasks), then
this indicates that when solving them, he carried out the formal action of constructing
reasoning.

If the student coped with tasks 1 - 8 and, moreover, with tasks 9 and 10, then this
indicates that in solving them he carried out a meaningful action of constructing reasoning.

International journal of Professional Science

Ne7-2022 36


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

3. Results

Experiments according to the methods presented above were carried out at the end
of the academic year in a group form. The first series involved 127 students of the 5th grade,
in the second series - 119 students of the 6th grade. The results of processing the obtained
data are presented in the table.

Table

The distribution of children among students in grades 5 and 6 who, when solving
problems of research methods, carried out a meaningful construction of reasoning, a
meaningful development of a method for solving problems, meaningful planning and
meaningful reflection (in %).

3. RESULTS
Experiments according to the methods presented above were carried out at the end
of the academic year in a group form. The first series involved 127 students of the 5th grade,
in the second series - 119 students of the 6th grade. The results of processing the obtained
data are presented in the table.
Table
The distribution of children among students in grades 5 and 6 who, when solving
problems of research methods, carried out a meaningful construction of reasoning, a
meaningful development of a method for solving problems, meaningful planning and
meaningful reflection (in %).

Meaningful Meaningful Meaningful Meaningful
construction of | development of a planning reflection
Classes reasoning method for

solving problems

5 (127 st.) 56,7* 62,9 27,5 244"

6 (119 st)) 69,7* 71,4 33,6 35.3*

Note: ™ - p < 0.05.

The data given in the table testify to the following characteristics of the formation of
cognitive competencies during the period of schoolchildren's education in grades 5 - 6 of the
basic school.

Firstly, as a result of teaching in the fifth grade, the most formed competence is
associated with the meaningful development of ways to solve problems of a search nature, in
particular with the choice of a general method - 62.9, the competence associated with the
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development of a meaningful approach to constructing reasoning - 56.7%, to an even lesser
extent - the competence associated with the implementation of meaningful planning - 27.5%,
and to the least extent - the competence associated with the implementation of the tasks of
meaningful reflection of the mode of action - 24.4%.

Secondly, in the sixth grade, compared with the fifth grade, the competence
associated with a meaningful approach to the construction of reasoning is most intensively
formed, — the number of children with such competence increases by 13.0%; less intensively,
- the competence associated with meaningful reflection, — the number of children with such
competence increases by 10.9%, even less, — the competence associated with the meaningful
development of ways to solve problems of a search nature, — the number of children with such
competence increases by 8.5% and least intensively, — the competence associated with
holistic planning, — the number of children with such competence increases by 6.1%.

Presumably, as we see it as an emerging trend (since to substantiate this assumption,
more large-scale surveys with the participation of schoolchildren from different regions of
Russia are required), it can be argued that a more intensive (relative to other competencies)
formation in the sixth grade of competence related to content reasoning is based on the fact
that biology, computer science, geography and social science are studied in this class, a
significant part of the content of which consists in presenting theoretical material, for the
assimilation of which it is necessary to make inferences and draw conclusions.

4.Conclusion

Thus, the conducted study confirmed the initial hypothesis that cognitive
competencies associated with schoolchildren's mastery of the ability to build logical reasoning
and draw conclusions; with the development, selection and implementation of effective ways
to solve problems of a search nature, educational and cognitive tasks; with the mastery of
schoolchildren's ability to independently plan ways to achieve the goal; with their mastering
the initial forms of cognitive reflection and the skills associated with it to exercise control over
their actions by students, to determine and correct their methods, are formed in schoolchildren
during the specified period of study with different intensity.

The ability to build logical reasoning is formed most intensively in the period under
review, less intensively - the ability to implement effective ways to solve search problems, even
less intensively - the ability to exercise cognitive reflection and control of one's actions, and
least intensively - the ability to plan the achievement of a goal.

So, in the study, data were obtained that testify to the peculiarities of mastering by
schoolchildren in the fifth and sixth grades of cognitive competencies related to:
schoolchildren mastering the skills of constructing inferences of varying complexity; with
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mastering the ability to choose and implement successful approaches in the development of
methods for solving search problems on educational and non-educational material; with the
development of cognitive reflection and skills of control over their actions, associated with the
ability to exercise control in order to correct them; with the mastery of schoolchildren's ability
to independently plan ways to achieve the goal.

The established facts make it possible to more concretely present the dynamics of the
development of these cognitive competencies during the period of schoolchildren's education
in the fifth and sixth grades. In particular, the features of the formation of the studied
competencies in the sixth grade in relation to the fifth grade were determined. The
experimental data show that in the noted period, the competence associated with the
meaningful construction of reasoning is most intensively formed, less intensively - the
competence associated with internal reflection, even less intensively - the competence
associated with the general way of solving search problems, and the least intensively - the
competence associated with with holistic planning.

In addition, the data obtained indicate that the cognitive competence associated with
mastering the ability to choose and implement successful approaches to the development of
methods for solving search problems on educational and non-educational material is formed
in a larger number of children in the fifth and sixth grades of basic school, and the competence
associated with children's mastering the skills of constructing inferences of varying
complexity, formed in a larger number of children only in the sixth grade. The remaining two
competencies studied in the study were formed in a smaller number of children in the fifth and
sixth grades.

In general, the results of the study create important prerequisites for the development
of further research to study the features of the formation of cognitive competencies among
schoolchildren of the other grades of the basic school, from the seventh to the eleventh.
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Abstract. Managing the development of the production capacity of enterprises of the military-industrial complex,
which are part of integrated structures, is an important element of requlating their activities. Improving the optimality of this
management is a necessary condition for increasing the efficiency of the production process at these enterprises. When
developing projects for the diversification of production and production programs of integrated structures, it is necessary to
take into account the existing production capabilities of their enterprises and productions. The results of the analysis of the
production capacities of enterprises affect the determination of the pace of their diversification activities. In the course of the
conducted research, the results of which are presented in this article, the analysis of the development of the capacities of
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enterprises of the military-industrial complex united in integrated structures was carried out. The scientific-based tools for
assessing and optimizing this development are presented, the use of which in practice will increase the efficiency of the
diversification activities of enterprises.

Keywords: development, production facilities, tools, military-industrial complex, diversification, enterprises.

Annomayua. Ynpabaenue paséumuem npousbodcmBenHor MOuHOCIU NPeOnpUsmE 000POHHO-NPOMBLULACHHORO
Komnaexca, 6xo0auux 6 cocmab UHMepUPOBAHHbIX CHIPYKMYP, ABAAEMCA BAXKHBIM 3AEMEHIMOM peyAupobanus ux
desmenvHocmu. [loBviuienie onmumalsHOCu YKA3AHHO20 Ynpabienusa — Heodxooumoe ycaobue pocma sppexmubrocmu
npoyecca npousboocmba npodykyuu Ha daHHsix npednpusmusax. PaspabamviBas npoexmul dubepcugukayuu npousboocmba
npooykyuu U npousbodcmbentvie NpPoSPAMMbL UHMEPUPOBAHHBIX CHIPYKMYpP, caedyem Yuumolbams umeroujuecs
npousboocmbentvie BosmoxHocmu ux mnpednpusmuil u npousbodcmb. Pesysvmamsl anaiusa  npousBoocmbenHvix
MowjHocmetl npednpuamuil Bausiom HA onpedeseHue memno6 ux Oubepcugpukayuonnou OdesmesvHocmu. B xode
npobedentoeo uccie0oBanus, pesysvmamsl Komopozo npedcmabaeHs. 6 0anHoi cmamve, npobeder anaius pasgumus
MougHocHetl npednpusmut 000POHHO-NPOMbIUUAEHHO0 KoMNAeKcd, 006e0UHeHHbIX 6 unmeepupoBantbie CHpYKMypol.
IIpedcmabaen HayuHO-000CHOBANMBIA UHCIIPYMEHMAPUTL OYeHKU U OMmMuMU3ayuu 0anHoeo pasbumus, ucnoavsobanue
Komopoeo Ha npakmuke no36o4um noBvicums sgpgexmubrocms OubepcupurayUOHHO 0esAmMeAbHOCNU NPeONpPUAMULL.

KaroueBuie caoba: pasbumue, npousboocmbertvie MOUHOCY, UHCIPYMeHMAPU, 000POHHO-NPOMbIUUACHHDIL
Kommniexc, Oubepcugpurayiis, npeonpusamus.

DOI 10.54092/25421085_2022_7_41

PeueHszeHT: Carntos Pamunb dapratosunyd, KaHOMOAT TEXHNYECKUX HAYK, OOLIEHT,
3amecTuTesNlb anpekTopa no Hay4Hon pabote B OO0 «Hay4yHO-nccnepoBaTenbCKuin n
NPOEKTHbIN UHCTUTYT 3KONOrnM4ecknx npobnem», r. OpeHbypr

BesepneHue

[Mpouecc NpUHATUA peLleHnii Npuy yrnpasneHnn anBepcurnKaLmoHHON OeAaTeNbHOCTbIO
NPEeAnpUATUN NpeacTaBnseT coboil COBOKYMHOCTb TPYOAOEMKUX 3a[ad, PeELUeHME KOTOPbIX
OCJIOXKHSIET HEMOJSIHOTA WUCXOOHOM WHOpMauMM U Hanudnme MHOXKEeCTBa MokasaTesnen
Kputepnes ee oueHkn [1]. [daHHoe 06CToATENBCTBO OOYCNOBAEHO PSAOM  TECHO
B3aUMOCBS3aHHbIX 1 B3auMOOOYCIOBEHHbIX (PaKTOPOB, aHaNn3npoBaTb KOTOpble cnegyeT
Ha OCHOBE MCMONb30BaHNA eaNHON MeToaonorndeckon 6asbel. K HammeHee paspaboTaHHbIM
N3 yKadaHHbIX 3a4a4 OTHOCUTCS 3adava aHanmsa passBuTus NPOn3BOACTBEHHbLIX MOLHOCTEN
npegnpuaTnin 06opoHHO-NpoMbIneHHoro komnnekca (OlMK) B npouecce gnBepcugukalmmn
NPON3BOACTBA NpoayKuun [2].

Vimetowmeca pesynbTaTbl €e peleHuss OpPUeHTUpOBaHbl B OCHOBHOM Ha aHasnus
AaHHOro npouecca Ha OTeNbHOM MPEANPUSaTX, a He B MHTErpupoBaHHbIX CTpyKTypax (C).
Kpome TOro, oHu npencrtaBnsiOT COOOW pPas3pO3HEHHblE 3HaHWS B (hopMe anropuTMoB
peLleHns HEKOTOPbIX YNPaBneHYeCcKmX 3a4ay 1 eOUHON Hay4YHOM KOHLUENUMm He obpasytoT. Vx
NCNOJSIb30BaHNE B COBPEMEHHbIX, PE3KO W3MEHMBLUMXCS YCNoBMAX obecneyeHus
HauMoHanbHOM  6e3onacHocT  Poccum  ctano  npobnematnyHbiM. OTmMe4eHHoe
0B6CTOATENBLCTBO NPENATCTBYET 3(MHEKTVBHOMY PELLEHMNIO Ba>KHENLIMX 3agadv, CTOSWMX B
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HacTosilee Bpemsi nepen Poccuein: CHMXXEHUIO MMMOPTHOW 3aBUCUMMOCTN; ObecneveHuto
NMMOPTO3aMELLEHNS; YCKOPEHUIO WHHOBAUMOHHOIMO pPasBuUTUS;; BOEHHO-TEXHUYECKOMY
obecnedveHnto HaunoHanbHom 6eaonacHocTy u gp. [3].

MoaTtomy paspaboTka MEeTO[ONOrMYECKNX OCHOB W MHCTPYMEHTapUsa OnTuMU3auuu
npouecca pasBuUTUs NPOU3BOACTBEHHbIX MowHocTen npegnpuatun ONK B npouecce
anBepcuurkaumm nNpon3BoACTBa NPOAYKUUN SBMSIETCA BaXKHbIM HarnpasfieHWEM pPas3BUTUA
TEOpUN YMpaBfeHns ux OUBEPCUPUKALMOHHOW [eaATenbHOCTbi0. OCo6eHHO akTyanbHa
yKasaHHasi 3agaya s npeanpusaTui, BXOgALWMX B COCTaB NMHTErPUPOBaHHbIX CTPYKTYp OrK,
KOTOpble SBISAIOTCA JIOKOMOTMBOM MHHOBALUVOHHOIO PasBUTUSA POCCUNCKON SKOHOMUKK. Ee
peleHne BANSET Ha MEepPCneKTUBbl CounanbHO-3KOHOMUYECKOro passutua Poccun n
obecneyeHne 6e30NacHOCTU CTPaHbI.

MeToabl U METOAUKMN

CnoXuBLLascs HOBasA 3KOHOMMYECKAs M BOEHHO-MOAUTMYECKasa cuTyaumss Tpebyet
YTOYHEHNS HanpaBfiEHNA [anbHENLWEro pasBuUTUS WHTErPUPOBaHHbIX CTPykTyp OlMK n
NoBbILWEHNS 3(PHEKTUBHOCTUN NX AEATENBHOCTU B YCNOBUSAX NTMOPULHON BONHbI, pa3BA3aHHOM
npotnB Poccumn CoegnHeHHbiMn LLTatammn AMepukn n mnx cotodHmkamu. C 3Ton Lenbto
npoBedeHO uccnegoBaHne, OTAeSbHble pPe3ynbTaTbl KOTOPOro npencTasBfieHbl B OAaHHOW
ctatbe. Ero merogonorn4eckor OCHOBOWN SABASAIOTCHA TPyObl OTEYECTBEHHbIX 3KOHOMUCTOB,
paspabaTbiBalomMX TeEOPUo ynpasneHns npeanpusatuamn [4; 5; 6]. OCHOBHbIMK MeTOAaMMU
peLleHns paccmaTpvBaeMon 3afadun SABASIOTCA MeToObl 3KOHOMWYECKOro aHanmsa U
9KOHOMUMKO-MaTeMaTN4eCKOro aHanmaa.

Vicnonb3oBaHne npu 3TOM pPe3yfnbTaToB WCCNEAOoBaHWA  aHanorndHbIX 3agad
3apy6eXXHbIMM  YYEHbIMM 6€3 KX 3HAYUTENBHON [O0PabOTKN HEBO3MOXXHO, T.K. OHWU He
YYUTbIBAIOT OCOBEHHOCTU POCCUNCKON CUCTEMbl  YNpPaBfieHUs  MHTErpPUPOBaHHbIMU
CTPYKTYpamn OBOPOHHO-MPOMBILLSIEHHOrO KOMMJeKca U cneunduky ux Xo3saNCTBEHHOMN
OEeATENbHOCTMW.

OueHKy pas3BuUTUS NPOU3BOACTBEHHOW MOLLHOCTM NPEAnPUATUA UHTErPUPOBAHHON
CTPYKTYpPbl OBOPOHHO-MPOMBILLSIEHHONO KOMMMJIEKCa HeoOXOAMMO OCYLWECTBASATL KakK Mo
3arpaTtam, Tak U o CpOKaM rOTOBHOCTM MOLLHOCTEN K BbIMOSIHEHNIO MPOU3BOLCTBEHHbIX
3agaHunin. B kayectBe 6a30BOro MeTOOMYECKOro noaxoga MNpu CpaBHEHUM BapuaHTOB
pPasBUTUSA NPOM3BOACTBEHHON MOLLHOCTY MO CPOKamM HEOBXOAMMO UCMNONB30BaTb OCTATOYHbIN
CPOK CNy>XObl UMEKOLLUMXCSH Y HUX OCHOBHbIX MPOM3BOACTBEHHbIX (hOHAOB [7].

[ns 6onee ahHEKTNBHOIO NCMOSIb30BaHNSA PE3EPBOB NPON3BOACTBEHHbLIX MOLLHOCTEN
npegnpuaTnin OMNK, BXogsawmMx B COCTaB MHTErpMpPOBaHHbIX CTPYKTYP, U WX OTAENbHbIX
NPON3BOACTB, HEOOXOOUMO ONTMMU3MPOBATb MEXAHU3M ynpasfeHus ux passuTnem. Ero
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MO>XHO CTPYKTYpUpOBaTh U NPeacTaBnTb B cnepytowem suae (cm. puc. 1) [8].

Jeranu3upoBaHHbIE TAaHHBIE O
TEKYILEN 3arpy3Ke MOITHOCTEH
OT/IENTbHBIX TIPOU3BOJICTB

[
Jeranu3upoBaHHbIE TAaHHBIE O
HAJIMYUU POU3BOICTBEHHBIX
MOIIIHOCTEH OTAECILHBIX
MIPOU3BOJICTB

A

ITpousBoxacTBEeHHAS

TiporpaMma I[11aHMpoOBaHKE 3arpy3KH

MHTCTPUPOBAHHOU MOIIHOCTEH OTIETbHBIX |
CTPYKTYpbI IPOU3BO/ICTB

\/‘

[
[ Peamuzanus

MIPOU3BOJICTBEHHON

\ 4

Jletanu3upoBaHHas 10 YPOBHS
OTJIETBHBIX TIPOU3BOJICTB MPOTPAMMEI
HPOM3BOJCTBEHHAS IPOrpaMma

PucyHok 1 — MexaHu3m ynpasieHns pa3BuTuemM Npon3BOLCTBEHHbIX MOLHOCTEN
npegnpuaTUn, BXOAALWMNX B COCTaB MHTErpuUpoBaHHbIX CTPyKTyp ONMK

PesynbTatbl

YnpasneHve pneepcudurkaumoHHon pesatenbHocTbio npepnpusatuin ONK asnsaetcs
CNO>XHOW 3apgayen Beugy cnegyrowmx oberoatenscts [9; 10]:

HEMNOMHOTbI CXO4HOW NHbopMaLnu;

HanMunsa 60NbLLIOIO YCNa KPUTEPUEB €€ OLEHKN;

BbICOKOW Pa3MepHOCTbIO peLlaeMbiX yrpaBiieHYeCKNX 3a0ay;
cneyngukn mogenen, onNncbIBaOLLMX AeATENbHOCTb NPeanpuUaTUA.

Ocobyto CNOXHOCTb NpencTaBNsAEeT pPELUEHME [OAaHHOM 3adadn MNPUMEHUTENIBHO K
npeanpuatnam, exogawmm B VC, T.K. npu atom Tpebyetcs obecneunBartb KOOPANHALNIO UX
[EeATEeNbHOCTU B pamMKax o0Lwux NnporpamMm pasBuTus UHTErPUPOBaHHbIX CTPYKTYp [11].

Ona  CTpyKTypu3aumm n Qopmanusaumm ynpaenieHnss  AnBepPCUUKaLMOHHON
peaTenbHOCTbO paccmoTpum WC, B KOTOPYH BXOOAT MpPeanpusatvsi, 0603HaYEeHHble
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nHoekcamn 1=12,.n. Ha KaXOoM M3 HUX MOXKET ObiTb HECKOJSIbKO BWUOOB MPOV3BOACTB,

o603Ha4aembix nHgekcammn j=1,2,..m. Npepcrasnm, 4HTO MakCUMasibHO BO3MOXXHbIV BbIMyCK

. . i
B rog npogykuuu J-ro sBupga B Ha |-om npeanpuatum OMK COCTaBJ'IFIeTVj. YKasaHHas

BENMYMHA OMnpPeaensieT MOLWHOCTb j-r0 Buaa MPOU3BOACTBA Ha 1-OM  MpeanpuaTuu.

MuHuManeHbIn O6bEM BbiNyCKa AaHHON MPOOYKUMA XapakKTEPU3YET «y3KOE MECTO»
paccMmarpmBaemMoro npegnpuaTusl, KOTOpoe MOXXHO onpenennTb, UCMOfb3ysa CrefyroLulyto
3aBNCMMOCTb:

V' =mjinvij, i=12,.n (1)

roe V'- MUHMManbHbIi 06BEM BbiNyCKa MPOAYKUMM B HATYypPasbHOM BbIPXKEHUN Ha
npegnpuatum  OlK, BXxogswemM B MHTErPUPOBAHHYKO CTPYKTYPY («y3KOe MecTo»

i .
paccmatpuBaemoro npegnpustus);  V; - NpoW3BOACTBEHHAs MOLLHOCTb -0 Buaa

npoussoacTea Ha | -om npeanpusaTimn NC OMK.
Ons onpepeneHnss CyMMapHOW MOLLUHOCTU BCeX NPeanpuaTUn UHTErpupoBaHHON
cTpyKTypbl OINK MO>XXHO MCNONB30BaTh CEAYIOLLYIO 3aBUCUMOCTb:

VA =Zn:v‘ =zn:m_inv} ©)
i=L i1 )

roe VY - cymmapHasa mowHocTb Becex npegnpuatunin UC OlMK.
MuHUManbHbI 06beM CyMMAapPHOrO BbiNycka NPOAYKLUMN |-ro Buaa Npov3BOACTBa Ha

Bcex npegnpuatnsax MIC OlK («y3koe MecTo») paBeH:
n
V=2V, j=12.m @)
i=1

roe Vj- cymmapHasi MOLLHOCTb WHTerpupoBaHHoW CTpykTypbl OrIK j-ro Bupa

NPON3BOACTBA NPOAYKLMN.
Ha ypoBHe nHTerpnpoBaHHoi cTpyKTypbl OlNK ee MakcumarnbHble NPON3BOACTBEHHbIE
BO3MOXXHOCTW OMNpefenstoTcs CyMMapHO MOLUHOCTbIO Haubonee peduuUUTHOro Buaa
NPON3BOACTBA Ha BCEX NPEANPUATUSX CTPYKTYPbI:
n
TUC _ ok i i
VI =miny, _mjanvj (4)
i=1
roe V'C- MakcuManbHble MNPOK3BOACTBEHHbIE BO3MOXXHOCTW UHTErPUPOBAHHOM
cTpykTypbl OINK no Hanbonee geuumMTHOMY BUOY NPON3BOACTBA.
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Mexxgy nokasarensmu \VASITRVES CYLLECTBYET cfieaytoLias 3aBMCMMOCTb [12]:
n n
Vﬂczmjin;v'j >;miim/|" =V (5

Mpon3BOACTBEHHbBIE BO3BMOXXHOCTU UHTErpmupoBaHHon cTpykTypbl OlNK onpegensaoTca
B 3HAYUTENBbHON Mepe HaNN4YnemM N COCTOSHNEM UMEIOLLMXCS Ha ee NPeanpusaTUAX OCHOBHbIX
NPON3BOACTBEHHbIX (PoHOOB. [MO3TOMY Mpu NpoBeAeHUN OuBepcugukaumm npon3BonCcTBa
NPOAYKLUMM Ha AaHHbIX NPEeAnpUATUAX 4YaCTO BO3HUKAET NOTPEOHOCTb NPUOBPETEHNS HOBOMO
obopynoBaHus, CTPOUTENBCTBA HOBLIX 34aHUA W COOPYXXEHUA WM MOAEPHM3aUnn
UMEIOLWMXCS  OCHOBHbIX  MPOWU3BOACTBEHHbIX  (POHOOB, KOTOpble  BAUSIKOT  Ha
NPON3BOACTBEHHYO  MOWHOCTb [13; 14]. [pepgnpusaTtvs, Bxogdawme B COCTaB
WHTErPUPOBaHHOWN CTPYKTYPbI, PEFYASPHO NPEACTaBASIOT NHpOopMaUnto 06 «y3KMX MeCTax»
CBOMX MPON3BOACTBEHHbLIX MOLLHOCTEN.

Mpn npoeBegeHun gmeepcudmkaunm npoussoacTea Ha npegnpusatuax MC OMNK nx
«y3KNMe MeCTa» [OOJDKHbl NMKBMAMPOBaATbCSA. [nA pelleHnst JaHHOW 3agaym TpebykoTes
WHBECTULNN, MUHUMANbHO HEOBXOOUMBbI 06BEM KOTOPbLIX, paBeH [15]:

A (Am")zici" -max{O;(mj' —m/ )} j=12.n, (6

roe AJ! (Amj ) - MVHUMaJIbHO HEOBXOAUMBbI 0O6BEM UHBECTULMIA ANS Fro NpeanpusaTus,
TpebyeMmblil Onsi NNaHMPYEMOro YBEeMYEHUS ero arpernpoBaHHO MOLHOCTU, NO3BOJAOLLENO

JIMKBUOMPOBATL « y3KUe MecTa»; C' - hOHA0EMKOCTb MPOV3BOACTBA MPOAYKLMM /ArO BuUAa

NPOV3BOACTBA Ha /OM MPEAMPUATAN MHTErpPUPOBAHHON CTPYKTYPbI; M’ - nepBoHavanbHas
BENINYMHA MPOV3BOACTBEHHO MOLLHOCTW Ha oM npepnpustun, j=212,..n; Am’- Bennuvna

YBENMYEHNS1  MPOM3BOACTBEHHOW  MOLWWHOCTU  /r0  npegnpusTusi,  No3BoSsioLas
i’ - .
NMKBMOVPOBATL «y3KMe MecTa»; M’ - BenuumHa MNPoV3BOOCTBEHHOW MOLUHOCTV Ha /-OM

npeanpusTAN NOCNe INKBUAALUMN «y3KUX MecT»: m! =m! + Am’.

C yyeTom hopmynbl (6) MOXKHO ONPEQEnnTb CPenHio (OHO0EMKOCTbL NPON3BOACTBA
NPOAYKLUMM Ha NpeanpuaTun nHTerpuposaHHon cTpykTypbl OlK, y4nTbiBarOLWy0 poCcT ero
MOLLIHOCTW:

AJ' (Am?)

Ej(Amj)=—Amj ,

j=12,.n  (7)
roe Cj(Amj)— cpeaHsis OHO0EMKOCTb NPOU3BOACTBA MPOAYKLUUM HA NpeanpusiTim
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VHTErpyPOBaHHON CTPYKTYPbl MPWU MOBbILWEHNN ero MowHocTn; Am’- 3apgaHHas senuunHa

nosbiweHnss mowHoctn npegnpusatna UC  OrK; AJj(Amj)- 3anpawvBaembiii 00beM

WHBECTULNIA, HEOOXOAMMBIX ANS Pa3BUTUA NPOU3BOACTBEHHON MOWHOCTK npegnpusTtua NC
OrnK; AJ! (Amj ) - MYHMaNbHO BO3MOXXHbIN 06 bEM MHBECTULMIA, HEOOXOANMbIX AN Pa3BUTUSA

NPON3BOACTBEHHOWN MowHOCTK npegnpusaTtua NC ONK

VHorga B cuny pasHbiX NPUYMH NPUXOANTCS NPOMNOPLMOHANbHO NOBbLIWATL MOLLHOCTY
BCex npon3soncTs Ha npegnpuaTum ONK. B aToM cnyyae MUHMManbHO HEO6XOANMbI 06beM
WHBECTULUNIA ONA /~ro NPeanpuaTNS pasBeH:

AJ’ (Am’) = Am! -Z':cij , j=12,..n  (8)
i=1

roe Zc.j- cymma (pOHOOEMKOCTEN NMPOU3BOACTBA MPOAYKUMM  OTAENbHbIX

NPOV3BOACTB Ha NPEANPUSATUN NHTErPUPOBAHHOM CTPYKTYPbI.
Torpa cpepHas OHO0EMKOCTb NMPON3BOACTBA NPOoAyKuun Ha Fom npegnpuatin UG
OrlNK npwn cbanaHCMpOBaHHOM Pa3BUTUM MOLLHOCTEN BCEX BUAOB NPON3BOACTB OyaeT paBHa
cyMMe (hOHAOEMKOCTEN NPON3BOACTBA NPOAYKLUMN ero OTAeSIbHbIX NPON3BOACTB:
_ A (Amj) L
c'(Aam!)=————==> ¢!, j=12,..n 9
(am’) v le Ji=1 9)

roe Ej(Amj)- cpeaHsis (HOHAOEMKOCTb MPOW3BOACTBA NPOOYKUMN OTOENbHbIX

NPOW3BOACTB Ha NPeanpPuUATUN UHTErPUPOBAHHON CTPYKTYPbI.

Onsa MyuHMMM3aumm 3aTpart, OCYLLECTBASEMbIX C LEeNbo 0b6ecnevyeHnss nnaHmpyemMmoro
CYMMapHOro npupocta  MOLWHOCTU  MHTErpuMpoBaHHOW  CTPYKTYpbl, HeobXxoammo
NCNONb30BaTb 9KOHOMUKO-MATEMATUYECKYD MOLENb ONMTMMU3aUMN  PELUEHUST OaHHOWN
3agayn. OHa MOXeET BbITb NpeacTaBneHa B cneayowem snae [16]:

AJ'C:ZHDAJj(Am")—)mi_r; Zn:AmjzAM (10
j=1 j=1

{AmJ -

roe AJ'°- o6bem 3aTpar, OCYLLECTBASEMbIX C LeSblo 06ecrnedeHns nnaHmpyemoro

CYMMapHOro MpupocTa MOLLHOCTA WHTErpupoOBaHHON CTPYKTYpbl; AM ' - mnaHupyembiii
CYMMapHbI NPUPOCT MOLLHOCTU NHTEMPUPOBAHHOW CTPYKTYpPbI.

B KauyecTBe WHTerpanbHOro nokasaTtesns OueHKM 3(PPEKTUBHOCTM pPas3BUTUA
NPON3BOACTBEHHOM  MOLLUHOCTU  UHTerpupoBaHHon CTpykTypbl OFK B npouecce
anBepcurkaumm npou3BOACTBA MOXHO WCMNOMb30BaTbh MokKasaTtesb, XapakKTepusyloLwwmin
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cpegHiolo  POHOOEMKOCTb MNPOU3BOACTBA MNPOAYKUMN Ha KaXXOOM Npeanpusatun  npu
NOBbILLEHNN €r0 MOLLHOCTW Ha 3a4aHHyto BENMYUHY Av' [17]:
Al‘(Avi)

b’ (Av‘):—.

, 1=1,2,... 11
AV' ! n a1

roe b' - cpeaHsst hoHO0EMKOCTb NPON3BOACTBA NPOAYKLUMN HA KaXKAOM NPeanpusitum;
AV' - 3afaHHas BenMYMHa MoBblILEHWs MOLWHOCTY npeanpustus; Al (Avi)— MUHUMAasTbHO

Heob6XxoaVMbIl 06bEM MHBECTULMNIA ONS NPEANPUATUS NMPU 3a0aHHON BENMYMHE NOBbILLEHNN
€ero MOLLHOCTW.

3aknio4yeHue

Mpu paspaboTke AaHHOWM CTaTby NONYYEHbI CNEAYOLLME OCHOBHbIE PE3YNbTaThbl:

— OCYyLleCTBfIEHa MNOCTaHOBKA BaXXHOWM OSKOHOMMYECKOW 3ajadn, BUSIOWEN Ha
a(hhekTUBHOCTL AmBepcudurkaumm npomssoacTesa Ha npegnpusatuax OlMK, Bxogawmx B
COCTaB NHTErPUPOBaHHOWN CTPYKTYpPbI;

— YTOYHEHbl HEKOTOpble KaTeropun W MOHATWSA, pasBuBalolve npeacrtasfieHne o
OAaHHOM oTpacnun 3HaHWU;

— YCOBEPLLEHCTBOBaHbI KPUTEPUM U MOKa3aTesiv OLEHKN pa3BuUTUS NPON3BOLCTBEHHOMN
mowHocTn npegnpuatuin IC ONK B npouecce avesepcudmkaumm Ha HUX NPOU3BOACTBA
npoayKumu;

— paspaboTaH MHCTPYMEHTAPU OLEHKM pPasBUTUS MNPOU3BOACTBEHHOW MOLLHOCTU
npeanpusatuin NIC OrK.

[MonyyeHHble pe3ynbTaTtbl UCcnefoBaHus 6a3vpyroTCsa  Ha  aHanms3e  obLmx
3aKOHOMEPHOCTEN paccMaTpBaeMbIX 9KOHOMUYECKNX SAB/IEHUI C UCMOSIb30BaAHNEM CTPOMMX
MaTemaTnyeckmx pokasarenbcts. OHM OeTanna3upoBaHbl [0 pa3paboTKy MNpaKTUYeCKK
peanu3dyemMbiX Mofenen, KOTOopble MO3BOMSIOT MOBbLICUTL CTEMNeHb afekBaTHOCTU Teopun
ynpasneHna ameepcuurkaumoHHon peatensHocTblo npegnpuatun OlNK  coBpeMeHHbIM
YC/IOBUSAM U HOBbIM 3afa4am X PasBuTuS.

UccrnegosaHne BbINOIHEHO MpyU OUHaAHCOBOU rnogaepxxke Poccuvickoro Hay4YyHoro
¢dorpga, npoekt Ne 21-78-20001.
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