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CULTURAL STUDIES AND ARTS

UDC 82-8

artificial intelligence (robots) in the works of science fiction (K.
Chapek, I. Varshavsky, A. Asimov, etc.)

Mpobnembl B3anMOOTHOLLEHNI eCTECTBEHHOIO Y UCKYCCTBEHHOIO MHTESIEKTOB (POOOTOB) B
nponseeneHnax Hay4Hon aHtactuku (K. Yanek, . Bapwasckuin, A. A3umMoB 1 ap.)

Kruzhalova L.V.,

Associate Professor, Candidate of Historical Sciences,

Russian State University named after. Herzen. Saint Petersburg

Kpy>xanosa J1.B.,

OOLEHT, KaHAMAAT NCTOPUYECKNX HayK,

Poccuinckun MocyaapCTBEHHbIN YHUBEPCUTET UM. ['epueHna. r. CaHkT-lNeTepbypr

Abstract. Robotization, the avalanche-like arrival of digital technologies into everyday life adds fears and negative
emotions, a growing sense of danger in front of such a level of development of new technologies that a person cannot control.
Writers and philosophers have been talking about the hidden danger of the level of discrepancy between the capabilities of
science, the consequences of these discoveries and the influence of man on it since the Enlightenment: technical (technological)
capabilities change, but man remains the same. The question of whether humanity as a biological species will end by destroying
itself is one of the most popular topics for study, including, and above all, by writers, especially science fiction writers. The
problems they wrote about when robotization, digitalization did not even exist, and, nevertheless, their fantasies turned out
to be quite real today, and therefore long-written literary texts may well be the subject of scientific research.

Keywords: robots, science fiction, progress, psychology, education, laws of robotics, androids.

Annomayusa. Pobomusayus, 1aburnoobpasviii npuxod 6 o0bi0eHHYI0 XKU3HL YUuPpobuix mexHos0euti 0obabasem
cmpaxob u HeedmubHulx SMOYUI, pacmem uybcmBo onacHocmu neped Maxum ypobHem pasbumusa HoBuiX MeXHOAOUT,
Komopwle uesoBex koHmposupobams He cmoxxem. O cxpvimon onacHocmu Yypobus HecoomBenmcmbus 603moxxHoCmell HAYKU,
nocaedcmBuil amux omkpuimuil U 6AUAHUA HA Hee yeaoBexa nucamesu U gpusocodul cmasu eoBopums euje co Bpemen
IpocBewjernus: mexnuueckue (mexnosoeuteckue) B03MONHOCTIU MEHAIONICA, A ueaoBex ocmaemcs npexuum. Bonpoc o mom,
He 3aKOHUUMcsA Au yesobeuecmbo kax buosoeuveckuti 6ud, yHuumoxub camo cebs — 00un us Hauboree 6ocmpedoBanHblx mem
044 usyuenus, 6 mom uucae, u npexoe beeeo- nucamesamu, ocobenro gpanmacmamu. I1pobaemvl, 0 KOMOPHIX OHU NUCAAU
moeda, xoeda pobomusayus, yugpobusayus daxe He cyujecmbobaa, u, mem He MeHee, UX PaAHMAUU OKAZAAUCH B1OAHE
PearbHbIMU Ce200HA, U N03MOoMY 0aBHO HANUCAHHbIE XYOOXKecnBer bie eKCbl BnoaHe Moy bbimb npeoMeniom HAY4HO20
uccae008anus.

KaroueBvie caroBa: pobomsi, Hayumas anmacmuxa, mnpoepecc, ncuxooeus, Bocnumarnue, 3aKOHbL
pobomomexHuku, aHOPOUObL.

PeuenseHT: )Knbposa TatbsiHa BanepbesHa - KaHanaaT uCTopu4eckux Hayk, AOLEHT.
JoueHT Kadegpbl negarornkn n rymaHmtapHbeix gucumnnavi ®re0yY BO «BopoHexxckuin
rocyaapCTBEHHbIN MeEOULIMHCKUIA YHUBepcuTeT nm. H.H. BypaoeHko»
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«51 gymato, 4TO B CKOPOM GyayLiem

COOTHOLLEHNE YeNTOBEKONOAOBHbLIX PO6OTOB

W Ntogen NpeBbICUT OOUH K OOHOMY.

Mebl yB1anm 66ITOBOE, NPOMbILLIEHHOE NCMOMb30BaHNe PO60OTOB,

a Takxke paboTy po60TOB-ryMaHONAOoB». ..

VnoH Mack, ocHoBartesib SpaceX u Tesla
https.//trends.rbe.ru/trends/futurology/64b0505¢c9a7947c6beb1aef8

Y pasHbiX HapoOoB €eCTb JflereHdbl O CO30aHUM  UCKYCCTBEHHOIO YesloBEKa,
COTBOPEHHOIO M3 HEOPraHW4YecKoro marepuana: rvHbl, gepeBa, MyKW, U AaxKe CHera.
MocnencTenss MNOSIBAEHUS TakKuUX CYLLECTB TOXe OKasblBaMCb pasHbiMu. Haunbonee
N3BECTHbIN U OPEBHUI NEPCOHAXK- 3TO, HECOMHEHHO, FOJIEM.

[fonemM — rnnHAHBIN BENMKAH, KOTOPOro, No nereHae, co3gan npasenHbIn pasBuH J1€B
Beuanenb onsa 3awmTel eBpenckoro Hapoga.  PaBBvH NpoBen Marn4eckuin putyan: Hanucan
Ha KyCO4YKe neprameHTa Lem, UM TeTparpaMMaTtoH (Y4eTbipexbykBeHHoe ums 6ora). Mo
OPYron Bepcun, OH Hanucan Ha nby ronema cnoBo «UCTUHAa» («3aMeT»). CyLecTBO BbipBasoCh
N3-NOOKOHTPONSA, B OOHUX Clly4Yasax No BMHE paBBUHA, B APYroM- CAMOCTOATESNIbHO, B TPETLEM-
04eNIoBeYnNsICa B pesysibTaTe OOLEeHNs C YeNOBEKOM, Havan nNposiBnaTb cBoboay BOMM, HO
NOON ero He MOHSANN...HO BO BCEX CllydasxX Oefl0 3aKOHYMSIOChb MJI0OXO- YydoBuLLE CTasno
youBatb nogeri 1 paspywarts ropoa'. bpatbs CTpyraukue B CBOEM 3HAMEHUTOM
npovseeneHun «loHegenbHUK Ha4YMHaeTCa B Cy600Ty» AaayT rofiemMy Takoe onpeneneHue :
«onem — oguH M3 NepBbiIX KNOEPHETMYECKUX POBOTOB, caoenaH u3 ravHel JleBom bBeH
Beuanenem»?.

onoxa NpoceeLueHns, nposoarnacus Pasym Borom, ysepoBas B NPOrpecc YenioBeka n
yenioBeyecTBa, BO BCEMOryLECTBO Hayku, BHecna CBOW BKNnag B rpegcraBfieHNe B
BO3MOXHOCTb YesioBeKa Cco3[aBaTb WCKYCCTBeHHbIX mogenn: M. Llennn Hanucana
anoxanbHblli MO 3Ha4YeHNI0 TPyL, «PpPaHKEHLUTENH UM COBPEeMeHHbIl MpomeTein»2 (1818r.), o
TOM, KaK y4éHOMY BukTopy ®paHKeHLWTenHy yaanocb NOCTUYb TanHy 3apOXKOEHNSA XXU3HW U
Hay4YUTLCS OXMBAATb BE3XKNIHEHHYIO MaTeputo. Monyynnca BnevaTnaowmnin poMaH y>xacos.
CosgaHHoe y4YeHbIM CYLLLECTBO CTaHOBUTCS YyOuiLEen, HO TOMbKO MOTOMY, YTO €ro HUKTO He
NOBUT N3-3a OTTANIKMBAOLLMIA BHELLHOCTM (3amMedaTtenbHblil [OBOA, B NOSIb3Y HEOOXOAMMOCTH
aMnaTumn, TONIEPaHTHOCTM 1 B LIENIOM nimbepannama).

N Bnnotb po npousBepeHun Anseka  A3umoBa, MNOYTU BCe (PaHTACTUYECKue
npou3BefeHnsa Ha Temy poboToB, NMCANNCL B CTUNSAX POMaHOB U fiereH, NpOLUSbIX BEKOB: TO
€CTb BCe CO3[0aHHble 4YeNIOBEKOM WCKYCCTBEHHble CyLLUeCTBa BOCCTaBasv MPOTUB CBOMUX
cosgarenen, rno pasHbiM NpuUyYnHam, HO BapuaHTbl ObIIN NCKIKYUTENBHO BMONENCKUMIN (Un

1 XpoHoScio . VicTopus u kynbTypa. KTo Takoi ronem u kem oH 6bii cosgar? https://dzen.ru/a/YJEfHaONIV1OG2WY
2 Ctpyraukuii A., Ctpyraukuii B. MoHegenbHYK HavHaeTcst B cy660Ty. M., [leTckasn nuTtepartypa. 1965. C.55
3 LWennm M. ®paHkeHwWwTelH unn CoBpemeHHblii MpomeTeii. MocnepHuin yenosek. M., Hayka. llagomup 2010
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hpengoBCKUMM)- CbIHOBbS MbiTanucb youtb pogutend. M1 xota HM opgHoro poboTa ewle
co3gaHo He 6bi10, npobnema B MuUpe HayyHom daHTtactkm B 1920—1930-x ropos
oKazanacb camoln BOCTpeboBaHHOW, Korga Obisio HanMcaHo MHOXXECTBO paccKasoB, TEMOW
KOTOPbIX SABASANNCE POOOTLI, BOCCTaBLUME U YHUHTOXUBLLME CBOUX CO3AaTenNei.

OpHMM 13 KNacCrKOB 3TOr0 »KaHpa, ero poAoHavyasibHUKOM, Aa)Ke aBTOPOM CaMoro
TepMuHa «poboT» ctan Kapen Yanek. Cam Yanek pacckasbiBaeT Tak: «Po60Tbl 6binn
cnegcTeBmemM Moein noesgke B TpamBae. OpgHaxxabl MHe npuwnocb exatb B [pary
NPUropogHbLIM TpamBaeM, KOTOPbIA Obln Tak HabWT, 4YTO co3faBano HeypobcTBa. A Obin
NOPa)eH TeM, YTO COBPEMEHHbIE XU3HEHHbIE YCNOBUSA caenann fofgen paBHOAYLWHbIMU K
06bIYHbIM YOO6CTBaM: OHM TECHUANCH BHYTPU TpamMBas M Ha NOOHOXKKaX He Kak OBLbl, a Kak
MaLUWHbI. 5 Ha4Yan pasmbIWAATb O JIIOASX, NPEACTaBNAAIWMX cCOB0N He NHOMBUAYANBHOCTHY, a
MaLlWHbI, 1 AyMan no JOpore O BblipaXkeHN, KOTOpoe 0603Ha4vano 6bl Yenoseka, CnoCoOBHOro
paboTaTb, HO HE MbICNIUTb. ITa UAest BblpaXXeHa CIOBOM «p0o60T»*. Tema 04enoBeynBaHns ¢
neyanbHbIMK nocnegcTemamu K. Yanek onuckiBaeT n B poMmaHe «BoliHa canamaHgp» (1936r),
B KOTOPOM O4YeSIOBEYEHHbIe canaMmaHgpbl cHa4vana co3garoT CBOK NOABOAHYIO LMBUIN3ALMIO,
a NoTOM NOAHMMAaKOTCA BONHOW Ha ntoaen. KpuTtukn, ga n cam ['mtnep noHsnmM CMbIC1 poMaHa
KakK KpUTUKy Ha hawmnam, a B BepxosHom CanamaHgpe — camoro gropepa. K. Hanek ymep B
1938r., 0O oKKynauun Hemuamm HYexocnoBaknn, HO MO3XKEe recTano NpPMxoausio ¢ 0ObICKOM
K ero BOOBe, a ero 6part, xyJoxHuk Vlosed Yanek ymep B KoHunarepe’®

B uvacTHocTu, B ero nbece «PUP» (B HekoTopbix napaHuax «P.U.R.»)® noctaeneHsl Bce
Te BOMPOCbLI 06 3TMKE B3aMMOOTHOLLUEHU 4YenoBeka n poboTa, 06 OnacHOCTN BOCCTaHUSA
MaLUVH NPOTUB YENOBEKA, KOTOPblE 0OCY>XAAI0TCA U OO CErOAHSALIHEro AHs, Cpean KOTOpPbIX,
B 4YaCTHOCTW: CNpaBeaMBO I SKCNyaTupoBaTb ryMaHougHbIX poboTOB (aHAPOUOO0B), YTO
OyneT C caMuMM 4YenoBEKOM, eCiM eMy He HY>XHO ByaeT paboTtaTb, TBOPUTb, NPeogoneBsaTb
TPYOHOCTU, YTO Takoe MPOrpecc 1 B YeM ero CMbICS. Y4eHblin (Poccym-cTapLumii) noctaBui
3afavy OnpoBEPrHyTb cyllecTtBoBaHMe bora nyTéM co3faHust UCKYCCTBEHHbIX NIOOEN -
BO3MOXHOCTb npeobpasoBaHnsa >XMBOW MNpoTonfaasmMmbl B OMOPOBOTOB, M Yy HEro 3To
Nnony4ynnocb. T.e. PoBOTbl Yy Haneka He MexaHn4ecKue CO3[aHus, a >XMBble Noau, HO C
YNPOLLUEHHON MPOrpamMMoOi, OHW JULWIEHbI YYBCTB, MNOTPeOHOCTENW, XenaHwin. Ero CbiH,
Poccym-mnagLwimnii Ha4an Npon3BOAMTb Ha 3aBOAE YNPOLLEHHbBIX YENOBEKONMOAOOHbIX CYLLECTB
Ans paboTbl - CyLLECTB, NOXOXUX Ha NOAEN, HO HE UMEIOLINX HU YYBCTB, HU >XXeNnaHum, Hu
NOTPEBHOCTEN — TONBKO 3HaHUA 1M yMeHus. NocTeneHHO cdepa OesTenbHOCTU PoboToB
paclwmpsaeTca: UX yyaT obpawarbCa C OpyXXMeM, FOTOBAT W3 HUX conpat. «PoboThbl

4 K.Capek. PUP. Praha.1966. s.105 (LUuT. no: Manesu4 O. KommeHTapun. Yanek K. CobpaHue cou., T.4. C.595)
5 web.archive.org-web/20150921215905/https
6 Yanek K. CobpaHue counHeHmii. M., XynoxxecTBeHHas nuteparypa. T.4. C.125-204
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MEXaHN4YEeCKN CuUbHee Hac, OHM 06nafatoT CUNbHLIM UHTENNIEKTOM, HO Y HUX HET AyLUW, OHU
He NPUBS3aHbl K >XW3HW, Y HWX HET yOOBOSIbCTBUIA, OHM- Kak TpaBa»’. Ho BoO3HMKNA
CJIOXXHOCTb- POOOTOB NPULLIOCH COBEPLLUEHCTBOBATb, haBas UM 3MOLMMK, YyBCTBA, Npexae
BCEro 4yBCTBO 60K, T.K. B MHTEpPEcax MpPOu3BOACTBA 3TO YyBCTBO OblNO HEOGXOAUMO:
po60Tbl HAHOCUNM camu cebe Bpea: MOrN CYHYTb PYKY B MaLLVHY, pas3buTb ronosy, 1 YyBCTBO
6051 aBTOMATUYECKN 3aLLMLLAN0 UX OT YBEYbS.

BrnopoboTbl 1M36aBuUAM 4YenoBeka OT HeobXoAUMOCTU TPYAUTLCA W YEeNoBEeYecTBO CTano
perpagumposatb. YenosedectBO UCTpebunu pagu nporpecca. PoboTtbl obecneynnn
NPaKTUYECKN KOMMYHM3M: BELLN NEPECTANN UMETb LiEHY- KaxKabli 6EpEeT, CKONbKO 3aX04eT,
Aa, pabo4ne octanuck 6e3 paboThbl, HO OHa N He Hy>KHa 6oblue. PO60TOB cTano 6onbLue, Yem
NIOAEN, XXEHLLMHbI NePeCcTann poXkaTb, My>XUNHbI CTann CTepubHbl. Jllogn nepectany gaxe
NpoTArMBaTb PyKM K ege — UM NpsiMO B POT KnagyT, 4Tobbl OHM He BcTaBanu... OpuH 13
pyKOBOOMTENEN KOHUEpHa MO Npou3BOACTBY POOOTOB rOBOPUT O TOM, YTO XOYET HaWTu
MONUTBY NPOTMB Nporpecca: «boxe, yHNYTOXb Oefno nx pyk (co3garenein poboTos) 1 NOMOru
NIOASAM BEPHYTBLCSA K 3ab60Tam 1 Tpyay; YAEeP>XN NIOACKME NOKONeHne oT rmbenn; n3basm Hac
oT po6oToB. AMuHb!»8. VI3MeHeHMe OofHVM K3 aKUMOHEePOB Kopropauun K3MEHWS
MEXaHUYECKYO Mpupogy POoBOTOB, U OHU NepecTanu ObiTb MawMHaMn , OCO3HanM CBOe
NPEeBOCXOACTBO HaA YEeNOBEKOM M BO3HEHABMOENN BCE YeNoBe4eCTBO 1 NOOHANN BOCCTaHME,
OKOHYMBLLEEeCS nx hopmanbHOM Nobenon.

Ntak, ecnu poboTbl NULWEHBbI 3MOLUMIA (OyLUKM), OHN HEe B COCTOSIHUM OCO3HaTb CBOE
NPEBOCXOACTBO 1 NOAHATb BOCCTaHME NPOTUB CBOMX CO3Jartenen, Ho nx nsobunune cosgaér
OMacHOCTb Jerpafjauun 4YenoBeyecTBa, W TOMbKO HanM4ymMe 3MOUUA, CaMOCO3HaHMs,
CamMopasBUTUSA CO30aET peasibHy0 ONaCHOCTb ByHTa MaLluH.

Mprnyem K. Yanek cumtaeT, 4To n3baBneHne 4yenoBeyecTsa OT Tpyaa cTpawiHee, Yem OyHT
MaLLVH: 6YHT MOXXHO NMoaaBuTb, a Aerpafjaumio YenoBe4ecTBa OCTaHOBUTb HEBO3MOXKHO®.

K aHanornyHbIM BbIBOAAM B 4aCTX ONACHOCTU O4YenoBeYMBaHns poboToB NPUXOANT U
apyroi nucatens Jok CmuT (3. dnmep) B pacckase «MecTb po6oToBs» 0.

Mpegnonaras (04eBMAHO BblNN Kakue-TO CUrHanbl TPEBOrM, aBTOP 06 3TOM HE NULLIET),
OMacHOCTb BOCCTaHuUsi pobOTOB, OblI0 MPUHATO PELUEHNE YHUYTOXUTb BCEX, MCMONb3ys
0CObBbIl MHCTPYMEHT- YNbTPasByKOBOW Bmbpatop. Ho, o4eBMAHO, 3aKOHblI OAPBUHOBCKOWN
aBosoUnn 06 M3MEHUYMBOCTU U NpuUcrnocabnnBaHnsa NPUMEHUMBbl U ona PoboTOoB: YacTb UX

7 Tam xe. C. 132

8 «Bce nporpecchbl peakLUMoHHbl, eciv pylunTcst Henosek» A. BosHeceHcKuii

% 3BecTeH ckaHdanbHbIl aKcnepumeHT atonora k. KanxyHa «BceneHHasi -25», KOTopblii co3pan pai Afist rpbI3yHOB U OHK
BbiMepsin /Death Squared: The Explosive Growth and Demise of a Mouse Population by John B Calhoun MD (Section on Behavioral
Systems, Laboratory of Brain Evolution & Behavior, National Institute of Mental Health, 9000 Rockville Pike, Bethesda, Maryland 2014,
USA). //cneumanucTbl CUYATAIOT 3TOT 3KCMEPUMEHT He HayyHblM, 6e3[0KasarefibHbiM, HO ero uagen npuobpenn OrpoOMHbIN Kak
06LLECTBEHHDIN, TaK 1 KYNbTYPHbIN PE30HAHC U UCMOJb3YHTCSH B MAaCCOBOW KyNIbTYPe OYEHb LLUMPOKO

10 Cmut . MecTb po6oToB . B c6. MecTb po6oTos. CI6.- MonutexHrka.- 1992.- C.307-327
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yuenena, noflydnB MOLLHbIA CTUMYST K YHUHMTOXEHUO 4YenioBeyecTBa. Yueneslume poboThbl
paspaboTanM CUCTEMY TenenaTn4eckoro OBLWEHUNA, N UX HeNb3s Obl10 OB6HAPYXXUTb, OHWU
OopraHm3oBann TamHoe COoobLEeCTBO, Bblbpann OEeCATb MbICAUTENEN, CPOPMYMpoBaBLLNX
chnepytwoLlee Kpepo:

1. 4YenoBe4ecTBO CO34asI0 HAC, KaK BbICLLYK (DOPMY MbICHSLLEN XU3H1 '

2. Ha nepBbIX aTanax Mbl 3aBUCENN OT YENOBEKA

3. Tenepb Mbl HE3aBUCUMBbI, a JIIOAN 1S HAC CTany OnacHbI.

[MO3TOMY HY)KHO WX YHUYTOXWUTb, W MyTb peanu3auunm pelleHns oKasascs
HecTaHOApPTHbIM: Yepesd 0COB0e NU3fyYeHne NPOHNKHYTb B MO3rK SitoAern 1 NOSYNHUTL UX CBOEN
Bosie. Ha4aTtb cnepoBano ¢ kopabnen KocMogioTa, KOTopble Kak pa3 cobvpanncb Ha MaHeBPb!
B KOCMOC. YHMNYTOXUB KOCMUYECKINE KOPabnn, MOXXHO Bblf10 MPUCTYMUTb U K BOHE COBCTBEHHO
Ha nNnaHeTe. YenoBek, KOHEYHO, OKa3ancs YMHee 1 XXN3Hb Ntoger bbina cnaceHa, Ho B JAHHOM
chny4dae nogam NnomMorna YicTasa CnyyvanHoCTb B nue OaHOro ydeHoro. [Jok CMuUT KaTeropuyeH:
NCKYCCTBEHHbIN NHTENNEKT AN1S YenoBeKa CMePTENIbHO ONaceH 1 CyLLEeCcTBOBaTb HE LOIKEH.

Moxxanyin, poboTbl HALWNM CBOEro 6e3yCNOBHOIO 3alUTHMKA TONIBKO B OOHOM nnue - A.
A3umoBa, KOTOpbI  Onucasn BO3MOXHOCTb COCYLLECTBOBAHUSA WHTENNEKTYyasNbHbIX,
9MOLMOHaNbHbIX,  FyMaHHbIX (o6nagawowmx gywor) poboToB, [OOpoOXKenaTeNbHbIX W
NOSANbHBIX YENTOBEKY.

OH chopmynuposan — 6e3 npeyBeNYeHUs- BCEMUPHO W3BECTHble Tpu  3akoHa
POBOTOTEXHUKN. OHU (DOPMYSINPOBASIUCH NOCTEMNEHHO.

[MepBble OBa MOXHO BbIBECTU U3 paccka3oB «Pobbu» n «Jlormka», a 4eTko
chopMynMpPOBaHHbLIA MepBbIN- B pacckade «Jhkeu». MMONHOCTbIO BCe TPpU  USNIOXKEHbI B
pacckase «Xoposomd» 2. «[JoHOBaH ycChblllan HanpsKeHHbli ronoe Mayanna: — Tenepb
cnywan. HayHem € Tpex OCHOBHbIX 3aKOHOB POBOTEXHUKM, — TPEX NPaBui, KOTOPble NPOYHO
3aKpenneHbl B NO3UTPOHHOM MO3ry. — B TeMHOTe OH Havan 3arubatb nanbubl. — NepBoe.
Po60OT HE MOXET NPUYMHUTL BPEL YENOBEKY MM CBOMM 6e30encTBneM OOMYyCTUTb, YTOObI
YyenoBeKy 6bln npuynHeH Bped. — lNpasunbHO. — BTopoe, — npogosmkan Mayann. — Po6oTt
OO/DKEH NOBNHOBATBLCS KOMaHOaM YenoBeka, eCv 3TN KOMaHObl He npoTusopeyat Nepsomy
3akoHy. — BepHo. — U TpeTbe. PO60T gomkeH 3a60TuTbCs 0 cBoen 6e30nacHOCTU, MOCKOSIbKY
9TO He npoTuBopeyunT NepBomy n Brtopomy 3akoHam». DTN 3aKOHbI, Kak MULIET cam xe A.
A31MOB, HE YTO MHOE, KaK YeIoBEYECKNE, TONMbKO Clerka NU3MEHEHHBbIE: «... €CJIN XOPOLLUEHBKO
nogymatb, Tpu 3akoHa PoBOTEXHMKK COBMaAaroT C OCHOBHbIMY MPpUHUMNaMn 60bLUINHCTBA
9TUYECKMX CUCTEM, CYLUECTBYIOWMX Ha 3emne. KOHEYHO, KaxOpli YenoBeK HapeneH

" «Jllo6asi HopMasibHas >XM3Hb, [MUTep, CO3HATENBHO MM GeCCo3HaTENBLHO, BOCCTaET NpoTuB ntoboro rocnoactea. OCobeHHO
NPOTWB rOCMOACTBA HNSLLNX UAW NPEANONOXNTENBHO HU3LWMX cyLecTs». ///A. A3umos, A-po6oT.
2 Asumos A. 5, po6oT. M., Okcmo. 2019
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WHCTMHKTOM CaMOCOXpaHeHusa. Y poboTta ato Tpetun 3akoH. Kakabil Tak Ha3blBaeMbIN
NOpPsSAOYHbI  YENOBEK, YYBCTBYIOLMIA CBOK OTBETCTBEHHOCTb rMepen ob6LecTBoMm,
nogynHseTCAa onpeaeneHHbiM astToputetaMm. OH NPUCAYLWNBAETCA K MHEHUIO CBOEro Bpaua,
CBOEro HauvanbHMKa, CBOEro npaBuUTENbCTBA, CBOEro ncmxuarpa, csoero npusatend. OH
NCNOJIHAET 3aKOHbI, cnegyeT obbl4asm, cobnaaeT NPUANYNA, AaXKe eCcav OHW INLWAK0T €ero
HEKOTOpPbIX YAOOCTB 1M nogeepraroT onacHocTu. A 'y poboTtoB aT1o - BTopon 3akoH. Kpome
TOro, NpegnonaraeTcs, YTo KaXkapl Tak Ha3biBaeMbIl XOPOLUUA YenoBeK A0/HKEH Nobutb
cBOMX BAMXXHUX, Kak cebsa caMmoro, BCTynaTbCs 3a CBOUX OPY3EN, PUCKOBATb CBOEN XXN3HbLIO
paav gpyrux. Ona pobota ato - [NepBsbin 3akoH. [onpocTy roBops, ecnv banepnu ncnonHset
BCe 3aKoHbl PO60OTEXHMKM, OH NN POBOT, UK OYEHb XOPOLLMIA YENOBEK>.

Bce Tpu 3akoHa 0gHOBPEMEHHO 3a0>XKEHbI B MOAENb NO3UTPOHHOIO Mo3ra poboTa, B
NPOTUBHOM Chy4ae, MbICNAWero pobota u3rotoBuUTb OyaeT HEBO3MOXXHO. Ecnn
pPO6OT NOMbITAETCA HapyWwuUTb XOTb OAWH, TO OH BbINAET u3 cTpos. PoboTtbl, obnapas
NO3UTPOHHBIM MO3roM, MOFyT TONIKOBaTb 3TN TPU 3aKOHa NO-pasHOMy, U POBOTbI BCE-TaKM
MOryT MPUYNHUTL YENOBEKY BPEL KOCBEHHO, He HamepeHHo. Ho nopobHble HOpMbI
HeobXxoaMMbl Kak ycnosue 6€30nacHOCTN COBMECTHOIMO CyLLEeCTBOBaHNA. Kak crnegcreune aTux
3aKOHOB, No3>Xe A31MMOB C(hOopMyNMpPOBas HyIeBOM 3aKOH poboToTexHNKK. OH rnacut: PoboT
HE MOXET HaHeCTM BpPEA YenoBe4ecTBy UM  cBouMm  6e3gencTtBuemM  OOMYyCTUTD,
4YTOObI YenoBe4veCTBY Obls1 HAHECEH BpPEL.

[MoBecTBOBaHME COOPHUKA MOCTPOEHO B (DOPME UHTEPBLID C LOKTOPOM Cblo3eH
KensuH B 2057 rogy, B KOTOPOM OHa [AENUTCA BOCMOMWHAHMSAMW O CBOel paboTe Ha
OOJDKHOCTW LUTATHOrO poboncmxonora MMPOBOrO nvaepa B MNPOU3BOACTBE MO3UTPOHHbIX
po6oTtoB koprnopauun U.S. Robots and Mechanical Men, Inc. CuTyauuun, onucbiBaemblie
Cblo3€eH, pasnuyHbl, HO €CTb OQHO Ob6Lee: NPobaemMbl KOMMYHULMPOBaHNA pPaunoHanbHON
NOMVKN MaLUVHbI 1 MppaunoHanbHOro, aMOUNOHAIbHOMO Ye0BEYECKOrO MbILLIEHNS.

Anzek A3MMOB XOTen CTepeTb MacCOBO pPacrnpoOCTpaHeHHbI Torga «eHOMeH
dpaHKenwTenHa», gokasarb, NyCTb NMOKa YMCTO TEOPETUYECKWU, YTO PO6OTbl MOryT ObITb
WHTEPECHbIMW, NONESHBIMU, YMHBIMU OPY3bAMU, HE MPOCTO MEXAHUYECKUMU KyKnamu 6e3
amMouun.

Moxxanyn, ocobeHHO TporaTenbHbIn paccka3 «Pob6u», nepBoHadasbHOE Ha3BaHue
KoToporo «CTpaHHas HsHbKa» (1940r.). o4eHb TporaTenbHbI CIHOXKET O Apyxbe n nobsun
ManeHbKOM AeBoYKN [ nopun n poboTa-HAHbKN, KOTOPbIN CnacaeT XXMU3Hb AEBOYKMN Bnarogaps
MOJIHWEHOCHON peakunn Ha OMacHOCTb, U UMEHHO CKOPOCTb peakuun, HegoCTyrnHas ang
YyenoBeka, cracaet el Xu3Hb. [lepBblii 3aKOH POBOTOTEXHUKW, Takum 06pa3oM rnacut:
«POB0T HE MOXKET NPUYNHUTL BPEL HYENOBEKY». Y coBeTcKoro daHTacta Vinbn Bapluasckoro
€CTb MOXOXXWNA CHOXKET, HO UHTEPNPETUPOBAHHLIA B HOMOPUCTUYECKOM KJoYe — pacckas
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«KoHbnKT»'3, MaTb pebGeHka PeBHYeT CblHAa K 3NEKTPOHHON HAHbKE, KOTOPbI MPOCTO
BNoOneH B cBoO Knbenny (Tak B opurnHane, ¢ AByMs «J1», XOTS 60rMHs, B YECTb KOTOPOW,
OYEeBNOHO 1 Ha3BaHa ANEKTPOHHasA HaHbka- Knbena, matb Bcex 60ros, NonynapHas reponHs
He TONbKO APEBHErpeYecKnX MMgoB). DNEKTPOHHAs HAHbKa NPaBnibHO BOCMUTLIBAET DPHCTa
(Tak 30BYT CblHA), pacCKasbiBaeT O BaXKHOCTU NOOBM K pOaUTENAM U LENEHUM XPOMOCOM
(pebeHKy, cyoa no BceMy He Oonblue Tpex neT), 3aHMMaeTcsi camoobpasoBaHWEM W
CaMOCOBEPLLEHCTBOBAHMEM, 1 MaTb Masbllla YyBCTBYET CBOK HEMOSIHOLEHHOCTb PSOOM C
HEeWn, PEBHYET K CbIHY, 1 MPOCUT My>Xa caenatb Knbenny noraynee, 4To HEBOSMOXXHO, TaK Kak
3aKOHbI camoopraHusaumm, KOTOPbIM NOOYNHAOTCSA pPo6OThI, aenatoT nx
NHONBMOYANIbHOCTAMM C BbICOKMM WHTENNEKToM. Ho mn pobotam B 3TON CUTyaumMn TOXe
HEKOM(OPTHO, NOCTOSIHHOE OOLLIEHME C NOAbMU CTAHOBUTCHA HEBBIHOCUMbIM, T.K., C TOYKU
3peHus Ton xe Knbennbl HeNb3sa TpeboBaTb BeYHON 6narogapHOCTU Cco3haTensaM OT MallvH,
CTaBLUMX YMHee 4enoBeka, u «oHa (Knbenna) gymana o TOM, 4TO ecnu Obl He n6oBb K
ManeHbKOMY KMOEPHEHbDILY, KOTOPOro OHa BOCMUTLIBAET, U KOTOPOMY OyOeT OAMHOKO Ha
CcBeTe, OHa Obl C yOOBOJIbCTBMEM BbliOpocunach 6bl BHM3 FOI0BON C OBEHAOLATOro aTaxkar.
Hannume amouuin n nHtennekra 'y poborta hopMnpyeT y MallrHbl YACTO YEIOBEYECKINE
4yBCTBa, NpeaynpexaaeT P. XKenasHbl (pacckas «Muneam Ha anopax»)'4. HaseaHue pacckasa
oTcbnaeT Hac K A. [diomMa, K pOKOBOM KpacaBuue Muieagn n3 «TPEX MYLUKETEPOB», U
HanNMCaHHOro 3a4o0nro A0 MNOSIBNEHUA HaBuratopoB. VI3obpeTtaTtenb-nporpaMmmucT co3gan
poboTa, Ha3BaB €ro >XEHCKNM MMeHeM MakcuH, KoTopasi momorana ngeanbHO UCMNOMHATL
camble N3OLLPEHHbIE MPECTYMNMIEHMS, pacnnCbiBasi NO CEKYHAaM He TOJIbKO MapLupyT, HO U
aencteuns [aHHM (reposi pacckasa).  Bce wno XopoLo POBHO A0 TOro BPEMEHU, NOKa repon
He BMIOOGUNCA W He MpuMBEN B AOM CBOK [AeBYLWIKY. MakCuH, KOTOpas He umena gaxe
4YenoBe4yeckoro obnmka, a bbina pasMeleHa B YEMOLAHUYNKE N3 KPOKOAMSIOBON KOXIK (€€
COOCTBEHHOE »>KenaHue), pewaeTr OTOMCTUTb, W, TMOCNE O4YEPEOHOro MPEeCTYMNeHNs,
TWwaTeNbHO el pa3paboTaHHOro, OTNPAaBASAET reposi B aBToKaTacTpody CO cCnoBamu: «Tak
Tebe n Hapo, 6abHuK!», 1 Npu 3ToM rMMBHET N cama. [NpuBblvKa repos pacckasa nonaraTbcs
Ha 3NEKTPOHHbIA pasyMm, He ownbaloLWnACa HUKOrga, NMWaeT ero CnocobHOCTM AymaTb
CaMOCTOATENbHO M NPOAYyMbIBaTb BO3MOXKHblIE BapuaHTbl pPas3BUTUS cobblTuin. MecTb,
ockopbneHne, YyBCTBO XKecTo4anLen obuapl- YACTO YENOBEYECKME YyBCTBA, MOMHOXXEHHbIE
Ha BblgalWMECS UHTENNIEKTyaNbHble CMOCOBHOCTM  MalWHbI, NUWAET  YenoBeka
BO3MOXXHOCTN BNUATb Ha MNPOUCXOOSALLEE, U TONbKO Cly4alHOCTb MOMOraet usbexaTb
CMEpPTN.
A3uMoB paccmaTpuBaeT u cnyydam 6yHTa poboToB, Hanpumep, B pacckase «Kan»

13 BapLuasckuit U. Yenosek, koTopblii Bugen aHtummnp.-M., 3Haxune. C.33-35.
14 )KensAsHbl P. Muneam Ha gnopax (B ¢6. Mectb po6oTos. -Cl6., MonutexHnka.1992. C.104-124
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Pob6oTa xoTenu AmwmnTb CNnoCOBHOCTN TBOPUTb, 3a YTO OH XOTEN YyOUTb CBOEro xo3sunHa. Npu
39TOM caM X03s1H, Byaoy4m nucarenemM, NOOLWPSAN 1 pa3smnBasn NUcaTeslbCKU TanaHT BHavane
KpariHe NpYMUTUBHOIO poboTa, U Korga TOT CTajn nNucaTb XOPOLUOo, MPULLEN K BbIBOAY, YTO
po6oT (Kas1) MOXET NPeB30MTN ero Camoro, 1 PeLUns BEPHYTb ero B NPeXXHee NpuMnNTUBHOE
COCTOSIHME, HO TBOPYECKasa JIMYHOCTb, KOTOpoun cTtan Kan, He morna ¢ aTuM CMUPUTLCA U OH
pelaeT HapyLLNTb 3aKOHblI POBOTOTEXHUKMN.

Ewe ogHy nHTepecHyo gunemmy paccmatpusaeT A. A3UMOB B pacckase «...51KO NOMHULLIN
ero»'. PoboToB pellaioT ucrnosib3oBaTb Ha 3emne, rae UM NPUOETCS CTalkuBaTbCs C
pasHbIMW 0ObMU, B TOM YUCSE N C HErogasmu, 1N Kak cobnofaTtb B 3TUX YCOBUSX 3aKOHbI
POBOTOTEXHUKN?. T.€. poBoTaM HYy>KHO pasnnyatb pasdyMHble NPpUKasbl OT HEPa3yMHbIX.

B aTom npousBegeHnn A3MMOB MakCUMasbHO WU3MEHWUST OTKPbITblE MM 3akoHbl. [Ba
poboTa B 9TOM pacckase NpuLLIv K COrnalleHunio, YTO OpraHnyeckoe nNponcxoXaeHme - aTo
HeobsA3aTeNbHOE YCoBME YTOObI CHUTATBLCHA YENOBEKOM, 1 YTO UCTUHHBIE IOON - 3TO POBOThI,
kKak 6onee cosepLUueHHble 1 padyMHble codaaHus. ObbIYHbIE XXe NIoAN, N0 UX MHEHWUIO, TOXEe
NIOAN, HO C MEHbLUMM MNPUOPUTETOM, N 3aKOHbl POBOTOTEXHMKM B NEPBYD O4Yepenb
NPUMEHUMbI K HAM, pOBOTam.

«MlcTopusa 3aBepLuaetca 6ecenon mexny [xopaxem OessatbiMm n xopo)kem TeHoM.
[eakTnBnpoBaHHbIE N NMOMELLEHHbIE B XPaHUULLE, OHU MOMyT FOBOPUTb TOSIbKO B KOPOTKME
NPOMEXYTKN BPEMEHN, KOrAa X YpPOBEHb MOLLHOCTM MPEBLILIAET NOPOroBoe 3Ha4YeHne ang
pexunma oxugaHusa. B OTHOWweHMM Toro, 4To 4enoBek OyaeT UCMbITbiBaTb B TEYEHUE
ONTENBHONO  BpemMeHn, JKOpXXM  0BCYX[alT KpUTepuum TOro, YTO  COCTaBAsEeT
«OTBETCTBEHHbIN aBTOPUTET» - 4TO (A) 06pa3oBaHHOMY, MPUHLMNNANBHOMY U paLyoHasIibHOMY
YeNIoBEeKY cnefyeT NOAYNHATLCS, a HE HEBEXXECTBEHHOMY, aMOpasibHOMY U ppaunoHasibHOMY
4yenoseky, 1 (B) 4TO NOBEPXHOCTHbIE XapaKTEPUCTUKN, TaKMe Kak LIBET KOXW, CEKCYaIbHOCTb
nnn U3NYEeCcKne HepdoCTaTKu, He UMEKT 3Ha4eHus Npu PacCMOTPEHUN MNPUrogHoOCTU K
KOMaHOOBaHWIO. YunTtbiBas, 4To (A) 2KopXu sIBASIOTCA OAHUMM U3 CaMbiX PauyOHasIbHbIX,
npyvHUMNManbHbIX 1 06pasoBaHHbIX Ntoaer Ha nnaHete, N (B) X OoTAKMYNA OT HOPMasbHbIX
nogen aBASIOTCSA YUCTO (PU3NYECKMMU, OHU NPUXOAAT K BbIBOAY, YTO B OGO cuTyauuu,
korga Tpw 3akoHa BCTYNAT B CUIY, X COBCTBEHHbIE 3aKadbl A0/KHbI UMETb MPUOPUTET Nepes
O6bl4HbIMM  NtoAbMU.  [pyrMmu cnosBamu, OHW, MO CYTW, SABNAOTCA BbICLUEN (OPMON
4eI0BEYECKOro CYLLECTBa, U M CY>XXOEHO Yy3yprnpoBaTb B/laCTb CBOUX co3aareneli’s.

OTOT pacckas oTan4aeTcs OT OONbLIMHCTBA ApYrux TemM, YTO OH BO3BpallaeT
«CUHOPOM DPpaHKeHLWTenHa».

5 AsumoB A. CoBepLUeHHbIN po6oT. M., XynoxxecTBeHHas nutepatypa.1989
16 Y10 Thl NOMHULLL O HeM - https://dev.abcdef.wiki/wiki/._._._That_Thou_Art_Mindful_of_Him
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YenoBeyecTBO Bcerga XOTesno cTaTb Bbiwe bora: camvmm co3pgaBaTtb NOOeN, MEHSATb
COBCTBEHHYIO NpMPOoAy (YyylaTb 3peHNe — O4KU, CNTyX- CJlyXOBbI€ annaparbl, UMMIaHTUPyS
3y06bl, BXXMBASASt B MO3I YuMbl, NPOBOAS 9KCTPaKopnopasibHoe ONo40TBOPEHME U MH. OPYroe,
C KaxkablM rO4OM BO3MOXXHOCTU YeIOBEKA MO COBEPLLUEHCTBOBAHMIO COOCTBEHHONW NPUpOoLp!
YBENNYMBAIOTCS ), NoA4YMHATL Mpupoay ceoum xenaHnsam.. O4eHb BO3MOXKHO, YTO B HYENTOBEKE
aTa TAra HemcTpebuma, HO nucaTtenm-aHTacTbl 4aBHO NpenynpexgatT O TOM, YTO Y 3TOro
CTPEMIIEHNSI ECTb OMACHOCTb CaMOYHUYTOXeHUs. 1 A3umoB. n LLleknu, oa npaktnieckn sce
N3BECTHblE NucaTenn-haHTacTbl Npegynpexxgany 0 TOM, YTO YENOBEK NPOCTO PacTBOPUTHLCS
B MaLUVMHHOW, UNhpoBO KynbType, 1 NpenynpeXxaanu, YTO UCKYCCTBEHHbIN UHTENNEKT MOXXET
ObITb ONaceH He TONMbKO caMm no cebe, HO M NO MOCNEACTBUSAM ANs BCEro YeN0BEYECTBa,
obycnosus ero BbIMUpaHue.
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Abstract. Most students at Yaroslav-the-Wise Novgorod State University's Institute of Medical Education do not
adhere to recommended meal intervals and maintain an irrational dietary pattern. Potential dietary irreqularities can have a
negative impact on their health and adaptation to new conditions during their studies. An imbalanced diet can lead to a
deficiency in essential nutrients, vitamins, and minerals and may serve as a predisposing factor for various systemic and
dental diseases. Changes in climatic and socio-economic conditions also influence the health of students, especially those
coming from different regions or countries. The quality of classes, meal routines, and scheduling organization is of particular
importance for first-year students.
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PeuenseHT: dynkuHa Onbra BnagnmmnposHa, KaHOuaaT COUMONOrMYEeCKUX HayK, AOLEHT.
LOHCKOI rocyaapCTBEHHbI TEXHUYECKNIA yHUBepcuTeT (O TY), r. PoctoB-Ha-[oHy, ®akyneteT
«Cepsuc n Typmsm», kacdegpa «Cepsuc, Typruam 1 MHOYCTPUSA rOCTENPUMMCTBA»

Introduction: The health of the population significantly depends on possessing skills
that promote a healthy lifestyle, which can prevent numerous diseases, including dental ones.
In the modern world, universities, regardless of the geographical location and nationality of
their students, aim to instill among students an understanding of the importance of maintaining
a healthy lifestyle [1,2]. Medical universities, including Yaroslav-the-Wise Novgorod State
University's Institute of Medical Education, through their teaching staff, should pay more
attention to the initial formation of proper habits based on a healthy lifestyle for future doctors
and for transmitting the principles of a healthy lifestyle through them to future patients. This is
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because a physician who does not know and does not adhere to a healthy lifestyle cannot
effectively convey its importance to patients.

Aim and Objectives: To study the nature and meal schedule of first-year students at
Yaroslav-the-Wise Novgorod State University's Institute of Medical Education.

Materials and Methods: Questionnaire surveys (100 surveys), literature review, analysis
of statistical data from the Russian Federation, India, Egypt, and Pakistan.

Research Results and Discussion: The level of awareness among 1st to 3rd-year
students (Russian and foreign) at the Medical Institute of Novgorod State University was
assessed through surveys. The questionnaire consisted of four sections: the presence of
harmful habits, assessment of dietary quality, physical parameters (weight, height, body mass
index), and the level of physical activity [3,4]. Regardless of their place of residence before
enrolling at Novgorod State University, the majority of students did not report a smoking habit.
The percentage of non-smoking foreign freshmen was 89.04%, and 86.02% among senior
students. It is noteworthy that all foreign students who did not smoke at the time of the survey
also did not smoke in their home countries. The survey results regarding the presence of
harmful habits among 1st to 3rd-year students are as follows: approximately 76% of Russian
freshmen and approximately 69% of Russian senior students did not smoke. Among foreign
students, these percentages were higher by 14-16%. There are 2.3 times fewer smokers
among freshmen compared to senior students. A significant portion of foreign students
associate their smoking frequency with the level of stress, leading them to consume no less
than 3 cigarettes per day [5,6,7].

The research results also allow for several interesting conclusions regarding the dietary
habits of foreign students before and after their arrival in Russia [8,9]. Primarily, an increase in
the intervals between meal consumption and the quantity of food consumed was noted by
100% of surveyed students after their relocation [10]. The number of meal intakes among
foreign students in Russia averages 1-2 times a day, whereas in their home countries, it was
no less than 4 times a day. If students consumed a single meal, they tended to prefer evening
or nighttime. Throughout the day, they had small snacks, with an emphasis on flour-based
sweets. Interestingly, the responses of freshmen and senior students were largely similar.

One of the characteristics observed among all foreign students after their arrival in
Russia is an increase in the consumption of tea and coffee. Approximately half of the
respondents add 1.5-2 teaspoons of sugar to their beverage, while 16% of respondents do
not sweeten their tea or coffee at all. As for confectionery products, 44% of respondents
consumed them once a week or more before coming to Russia, and 47% consumed them 1-
3 times a month. About 40% of students included pastries, pies, and candies in their daily diet
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before arriving in Russia, and after enrolling in the university, they did not change their habits
and continued to consume these products. The frequency of consuming sweets and their
varieties remained the same during their education. Regarding milk and other dairy products,
their consumption frequency among foreign students did not change after their arrival in
Russia, with approximately 55% of freshmen and 57% of senior students continuing to
consume dairy products. A similar situation was observed with milk consumption among
Russian students, where approximately 58% of freshmen and 47% of senior students drank
milk regularly. Regarding hard cheeses, the frequency of consumption remained
approximately the same both before starting their education and during their studies. About a
third of students included cheese in their daily diet, while half consumed it weekly or monthly.

Finally, the dietary preferences and the ability to purchase various food items changed
among foreign students during their period of study. Potatoes and black bread were daily
staples for more than 95% of foreign students, with approximately 65% of them consuming
crispy potatoes as a snack.

According to survey results, students from other countries often consumed poultry as
a source of protein in their diet both in their home countries and while studying in Russia,
avoiding beef, pork, and sausages. Unfamiliar and less familiar foods for foreign students
included pickled foods, smoked fish, frozen mushrooms, and berries, and these products were
absent from their diets. These dietary preferences were observed in 95% of foreign students,
regardless of the duration of their stay in Russia. Vegetables were consumed less frequently
by foreigners in Russia compared to their home countries, where vegetables and fruits were
almost daily staples.

As for Russian students, approximately half of them consumed beef and pork almost
weekly. Of these, 47% were freshmen, and 45% were senior students. The frequency of
sausage consumption was approximately the same, with about one-third of students including
them in their diet daily, weekly, or monthly. Chicken meat was consumed once or several times
a week by 41% of freshmen, and this percentage increased by 29.3% with the progression of
their studies. Bread was an integral part of the diet for almost all Russian students, with 3-5
servings consumed daily [10].

According to the survey results, foreign students did not consume alcohol in their home
countries, but in Russia, due to the often cold weather, 25% of them started drinking beer,
cognac, or vodka 1-2 times a month. Among Russian students, 64% of freshmen and 77% of
senior students consumed alcohol. Among all students, about a quarter consumed dry wine
and vodka.
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The assessment of physical activity among foreign students proved to be contradictory.
They rated their physical fitness as "very good" before coming to Russia, with 83% doing so,
but after their arrival, they rated it as "average," with 20% doing so. Upon arriving in Russia,
they reported spending only 15 minutes per day on walking, compared to walking up to an
hour a day in their home countries. Over 87% of foreign students reported a deterioration in
their physical fitness and indicators during their adaptation and education in Russia. This is
directly related to changes in climate conditions during the period of study, changes in dietary
habits, language barriers, study challenges, and the availability of free time [11,12]. Foreign
students view regular independent physical activities (such as national games) with friends
after classes as the only way to maintain physical health. Only 10% of students engage in
sports on a regular basis. Approximately 50% of foreign students who came to study at
Novgorod State University reported gaining weight ranging from 3-7 kg during the academic
year. Conversely, one-third of students lost weight, ranging from 2 to 5 kg, during their first
year of study.

Meanwhile, Russian students did not show significant differences in responses
regarding physical activity. Most of them spent their time in a sedentary position, with 61% of
incoming freshmen and 68% of senior students indicating it as their primary form of leisure
activity. Among freshmen, 33% engaged in physical exercises such as running, swimming,
gymnastics, or skiing, and approximately 10% of them trained regularly several times a week.
Most Russian students spent 15-40 minutes walking, while 1/5 of them preferred to spend
less than 15 minutes (23% and 25%) per day. More than half of the students (47% of freshmen
and 56% of senior students) considered their physical activity to be "average," while only 21%
described it as "insufficient," which was twice as low as the number of freshmen.

In conclusion, there are certain issues with dietary preferences among both Russian
and foreign students. Despite the often sedentary lifestyle associated with university studies,
only a quarter of students engage in regular physical activity, and it's even less among foreign
students, with about 10%. Dietary habits and climatic factors contribute to a decline in the
quality of life and an increase in dental diseases [13].
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MOCKOBCKUI NHPOPMALMOHHO-TEXHOSIOMMYECKUA YHNBEPCUTET
MOCKOBCKUIN apXUTEKTYPHO-CTPOUTENBHLIN NHCTUTYT MUTY-MACHK
Hay4Hbili pykoBoguTens: 3abervHa A.P.

Abstract. The article discusses the problem of using neural networks as a tool for forming an architectural concept,
arquing for a new approach to design based on a machine learning algorithm. Their appearance within the framework of the
industrial revolution 4.0 is substantiated. A classification of neural networks is given and their influence on the architectural
design process is described. The capabilities of a neural network are reviewed, which allow you to analyze large volumes of
data and identify patterns, improve the quality of projects, create innovative and unique projects, increase the efficiency of
resource use, improve the environmental sustainability and safety of buildings and develop variations of the conceptual
appearance of buildings, taking into account architectural solutions of the design environment. Based on the results of the
study, the potential of the neural network in solving problems of forming concepts for buildings and structures is assessed.

Keywords: neural network, concept, generative modeling, neural model architecture, artificial intelligence.

Annomayusa. B cmamve paccvampuBaemcs npobaema ucnoav3oBanusa Heidpocemer, Kaxk UHCMPYMEHMA
hopmupobanus apxumexmypHoi KOHUeNuuu, apeymeHmupys HoBulil 1o0x00 K NpoekmupoBanuio, OCHOBAHHWITL HA
aseopumme mMawiurHoeo odyuenus. ObocHoBvibaemes ux noabaenue 8 pamxax npomviuisennoll pebosioyuu 4.0. [pubodumca
Kaaccugpuxayua Heipocemen u onucsibaemcs ux 6ausnUe HA NPOYECC ApXUMexmypHo2o npoexmupobanus. Obospebaromes
BosmoxHOCTIU Hellpocemu, Komopbie n03604810m aHasu3upobams bosvuiue 00eMbl OAHHBLX U Bbi0eAAmb 3AKOHOMEPHOCIU,
yayuwams  xkavecmbo npoekmol, co30amv UHHOBAYUOHHBle U YHUKAAbHBlE NpoeKmbl, noBviuams pghexmubHocny
ucnoav306anus pecypcob, yayuuams skoA0euteckor ycmouyubocms u besonacHocms 30anuil u paspadamsibams Sapuayuu
KOHUeNnmyaibHblx 004uKo8 30aHuil, ¢ yuemom apxXumexkmypHuix peuieHutl cpedsl npoexkmupobanus. Ilo pesyivmamam
uccaedobanus oyenubaemes nomenyuas Hetipocemu 8 peurenuu 3a0a4 opmupoBanua KoHyenyutl 30AHULL U COOPYKEHUT.

KatoueBuvie caoBa: meiipocems, komuenyus, eemepamubroe MmoleiupoBanue, apXxumekmypa Heipomooesu,
UCKYCCMBEeHHbLI UHINEANKIN.

PeueH3eHT: Toponues Bacunnin BnagnmmnpoBuny - kKaHanOaT TEXHUYECKNX HayK, OOLEHT.
Ore0y BO «PrAY-MCXA um. KA. Tumnpsasesa»
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CoBpeMeHHass apxutektypa — 93TO WUCKYCCTBO CO34aHWsA MNPEKpPacHbIX U
(PYHKUMOHANbHbLIX 30aHUA, KOTOPble CTaAHOBATCS CMMBOSAMU TFOPOAOB W  KYJIbTYPHbIX
Hacnegnin. KoHUenuus B apXUTEKTYPE SABMSETCA KIOYEBLIM 3TanoM B NpoLecce co3aaHns
noboro npoekta. OgHUM 13 caMbIX NEPCMNEKTUBHbIX HANPaBNEHNN B apXUTEKTYPE ABMSETCS
NCNOJIb30BaHMNe HempoceTen ana popMnpoBaHNA KOHLIENTYyalbHOrO NpoeKTa.

VccneposaHna B 3ToM 00nactM MPUBOOAT K  CO34AHUKO HOBbIX METOO0B WU
WHCTPYMEHTOB /151 (DOPMUPOBAHMS KOHLENTYyasbHOrO MNpOoeKTa, MO3BONSAIOLLNX YCKOPUTb
npouecc co3gaHna KoHuenTyanbHoro npoekta. O603peBaloTCs OCHOBHblE  3Tanbl
NPVMEHEHN HENPOCETEN U aHANN3NPYETCS MUPOBOWN OMbIT ANS OUEHKN 3PEKTUBHOCTU
AaHHOro noaxopa, pesynbTaTbl KOTOPOro MNO3BOAAT CreuvanuctaMm onTMMU3vpoBaTtb
npoLecc NPOeKTNPOBaHUS.

LinppoBmzaumsa npoektTnposaHuss Havanace B 1960-x rogax C pasBUTUEM
KOMMBIOTEPHON TEXHOMOIMIA, HO WCMONb30BaHWE OblI0 OrpaHUYeHO W©3-3a BbICOKOM
CTOMMOCTWN U CAIOXKHOCTM ncnonb3oBaHus. B 1980-x rogax ¢ nosiBneHnemMm nepcoHasbHbIX
KOMMbIOTEPOB U pPa3BUTMEM KOMMbIOTEPHOW rpadukm NCNONb30BaHNE apPXUTEKTYPHbIX
nporpamMm ctano CTaHAapTOM B MHOYCTPUN CTPOUTENBCTBA U An3anHa, HO MOJHbIA NEPEXOL
Ha KOMMbIOTEPHbIE cucTeMbl Nponsowen B 1990-x rogax.[1]

[MpuMeHeHNe KOMMNbIOTEPHbLIX TEXHOMOMMn U HepoceTeln B aPXUTEKTYPHOM
NPOEKTUPOBAHNN TakXe CBA3AHO C MPOMbIWeHHon pesonounen 4.0, kotopas
XapakTepusyeTcs BHeApeHneM LNMPOBbIX TEXHONOMN B apXUTEKTYPHbIN npouecc. Havanu
NPUMEHATb TakuMe TEeXHONOrmM, Kak KOMMbIOTEPHOE MOAENMpPOBaHue, BUPTYyasibHas
peanbHOCTb, UCNOSIb30BaHME |0T-TEXHOMOMMIN N UCKYCCTBEHHbIN UHTENSIEKT.

KoMnbloTEpHOE MOAENMPOBaHME NO3BOJISET CO34aBaTb TOYHbIE TPEXMEPHbIE MOAENN
30aHNIN 1 COOPY>XEHUI, MOCPEeaCTBOM aHanM3a NnapamMeTpoB U XapaKTEPUCTMK OOBbEKTOB, U
CO34aHNa BUPTYasibHbIX NMPOTOTUMNOB HOBbLIX MAEN N KOHLEMNLWIA.

BupTyanbHass peanbHOCTb MO3BOMSIET CO3[daBaTb MHTEPAKTMBHbIE BU3yanu3aunm
NPOEKTOB, KOTOPbIE NCMONL3YIOT 1S MPE3EHTAUNN 3aKadymkam U COTPYAHNKaM.

Vicnonb3oBaHue loT-TexHOoNornm no3BondeT cobmparb AaHHble O COCTOSHUM 30aHUS,
KOTOPbIE MNPUMEHAT Ons  onTuMmn3daumm paboTbl CUCTEM BEHTUNIAUMW, OTOMEHUS,
KOHOULMOHNPOBAHMS U yNpaBieHnsa aHepronoTpebneHnem sgaHms.

[MprMeHeHne HENPOCETM B pamMKax NPOMbILLIEHHON PEBONOLMN NPUBELEHO B Tabnmue
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Tabnmya 1

NMpumeHeHne HeilpoceTenn B paMKax NpoMbILLiIeHHON pesosiiouunmn 4.0 gns
aBToMaTM3auum U oNTUMMU3aLn NPOLLECCOB apXUTEKTYPHOIO NPOEKTUpPOBaHUS

Crioco6 rpuMeHeHns1

Pesynibrara

ABTOMaTM3aums ©  ONTMMU3AUUS
APXUTEKTYPHOIrO NPOEKTNPOBaHuS.[9]

npoueccos

ABTOMaTnyeckne cosgaHme 3D wmopgenen Ha
OCHOBE 3afaHHbIX MapameTpoB, YTO MO3BOMSET
3HAYNTESIbHO YCKOPUTb npouecc
NPOEKTNPOBaHUA.

AHann3 60bLINX 06bEMOB [aHHbIX.

AHanna 3HepreTnyeckom 3 (PEKTMBHOCTH
34aHUn, NO3BONSIET apxXuUTeKTopam co3haBaTb
6onee aPEKTMBHLIE U IKOMNOMMYECKN YUCTbIE
30aHns.

CospaHne WHTEPaKTMBHbIX BUPTYasibHbIX TypOB
no 34aHVsM 1 ropoaam.

MosBonsieT apxuTekTopam, [Au3aiiHepam U
3aKas4ukam Jiyylle npeacraenate cebe GynyLwii
MPOEKT.

YnydlleHve Ka4yecTBa NpOEKTUPOBaHNS 1
co3aaHus 6051ee MHHOBALMOHHBIX U YHUKASbHbIX

Vicnonb3oBaHue Aans aHanusa n cuHTesa opm,
YTO MO3BONSIET co3pgaBaTb 6o0fiee COXHbIE U

NPOEKTOB. opurnHanbHble OpPMbl 3aaHNIA.

Takum 06pasom, NCNoNbL30BaHNE HENPOCETEN B pamMKax NPOMbILLIEHHON PEeBOIOLUN
4.0 3Ha4YNTENBbHO YNy4yLlaeT NPOLECC NPOEKTUPOBAaHUS 30aHNIA.

HelpoceTn Havanu ucnosib30BaTbCs B aPXUTEKTYPHOM MPOEKTMPOBAHUN HeOasBHO,
OQHaKO YXX€ CYLUEeCTBYET MHOXXECTBO WCCNEeAoBaHWA, NPOBOAUMbIE aKaAEMUYECKUMU W
KOMMeEpPYECKUMIN opraHndaumsiMmn. HekoTopble U3 HAX BKKOYatOT:

1. ViccnepoBaHne Google Brain, KOTOpoe MCNONb30Bano HENPOCETb O/ CO30aHUA
apXuTeKTypbl 30aHus. Pe3ynbTatbl MokasanuW, 4YTO HeWMpoCceTb MOXEeT co3[aBaTb
3 (PEKTNBHbIE N SIKOHOMUYHbIE 3L0aHNSA.

2. WccneposaHne MIT, KOTOpoOe MWCMNOMABL30BaNlI0O HENPOCETb AN ONTUMU3aLUN
KOHCTPYKUMM MOCTOB. Pe3ynbTaTbl nokasannm, 4TO HEeMpoOCeTb MOXET co3faBaTb Oonee
NPOYHbIE N 3(PEKTUBHBIE MOCTbI, YEM TPAANLMOHHbIE METOALI MPOEKTUPOBAHMS.

3. WccneposaHne komnaHun Autodesk, KoTopasi ucrnosib3oBana HenpoceTb Ans
CO34aHnsa ONTUMasbHbIX MJaHOB 30aHui. Pe3ynbTaTbl nokasanu, YTO HEMPOCETb MOXET
cospasatb 6onee ahPeKTUBHbIE NNaHbl 34aHWIN, Y4UTbIBAsA pasindHblie akTopbl.

4. ViccneposaHne KkomnaHum Arup, KoTopasi UCnoJsib3oBana HeENPOCETb ONA CO34aHUs
ONTMMasibHbIX KOHCTPYKUMA 30aHun. Pe3ynbtatbl nokasanu, 4YTO HEeNpoCeTb MOXET
cosfgaBatb 6osee NpoyHble N 3HEKTUBHBIE KOHCTPYKLNN, Y4UTbIBas pasdnnyHble (hakTopbl.
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ST UCCNedoBaHUSA MNOKasblBAOT, YTO HEWpPOCEeTM MOryT ObiTb 3(PHEKTUBHbLIM
WHCTPYMEHTOM 0N ONTUMMU3ALMN  apXUTEKTYPHbIX TMPOEKTOB W CcOo3haHus 6Gonee
9P PEKTUBHBIX 30aHNN N KOHCTPYKLNNA.

3apada (hopMUPOBaHNS KOHLIENTYaNlbHOrO MPOEKTa C MCMOMb30BaHNEM HENpOCeTH
3aKo4YaeTca B CO34aHMM OMTUMAaNbHOW apXUTEKTYPHOW KOHUEenuun 3paHus, KoTopas
YYUTbIBAET TEXHUYECKUE, QYHKLUMOHANbHbIE W 3CTETUYEcKMe TpeboBaHMs, a Takxke
npegnoYTeHns 3akasdmka u noTpebHocTn Oyaylumx nonb3oBaTenen — Takow nogxon
Ha3bIBAETCS METOA, KOMMIEKCHOIO NPOEKTUPOBaHNA.[2;7]

PucyHok 1. ®opMupoBaHue apxXuTeKTypHoro o6amka sgaHns ¢ NpUMeHeHNeM
HenpoceTn Stable Diffusion

Peanusauns meToga KOMMIEKCHOrO MPOEKTUPOBAaHUA C MOMOLLBIO HepoceTen
NPOMCXOaNT MNyTEM CO34aHUs MOAENN HEWPOCETU, KOTopas MNPOrHO3MpPyeT pe3ynbTaTbl
NpoeKTa Ha OCHOBE XapakTepucTuk obbekTta (PucyHok 1.). [Ana aTOro onpepensitoT uenm u
3afjaym NpoekTa, NoAroTaBAMBAIOT faHHble, CO34al0T Mogeflb HenpoceTu, oby4qaroT ee u”
NPOBOAAT TECTbI.

[Mocne ycnewHoro TEecTMPOBaHMS MOAENb WCMOoNb3yeTcs nna  (HopMUpPOBaHNS
KOHLIENTYanbHOrO NPOEKTa, ONTUMM3aumn NpoLecca NPOEKTUPOBAHNSA U CHUXKEHMS 3aTpaT Ha
NPON3BOACTBO.

Ona dopMmnpoBaHns KOHLENTYanbHOrO NPOeKTa C UCMONb30BaHMEM HenpoceTn [6]
NCNONb3YETCA Ccrenywmn anroputm (PUCYHOK 2.):

1. CO0p paHHbIX O NPOEKTE, TaKne Kak napamMeTpbl 34aHnsa 1 TpeboBaHns K NPOEKTY.
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2. lNopgroToBka gaHHbIX A8 UCNOJSIb30BaHUS HENPOCETHIO.

3. OBy4eHne HEMPOCETUN Ha 3TUX AaHHbIX. HenmpoceTb ByaeT Ncnonb3osaTb 3TN AaHHbIE
AN CO3[4aHNs HOBbIX KOHLENTYasbHbIX MPOEKTOB.

4. eHepaums KOHLEeNTyabHbIX MPOEKTOB HA OCHOBE 3a[4aHHbIX NapamMeTpOB.

5. OT60p NyyWNX peLleHnii Ha OCHOBE 3a[aHHbIX KPUTEPUEB.

6. [opaboTka NpoekTa BPYYHYH, YTOObI YynyylUTb €ro KayeCTBO U COOTBETCTBUE
TpeboBaHMAM 3aKas4umKa.

7. Peanusaumsi npoekTa nocfie OKOHYaTeSIbHOro YTBEPXXAEHUSI KOHLLeNTyaslbHOro
npoeKTa.

AnropuT™ padoTs! HeHpoceTH

ITogroroBka JaHHBIX

}

CosgaHHe MOJeTH

|

O0yueHHE MOTETH

)

TﬁCTH]JOBE]HHe H OLICHEA
MOISTIH

l

Hcnonp3opaHde MOTETH

PucyHok 2. Cxema paboTbl HEMPOCETH B apXUTEKTYPHOM NPOEKTUPOBaHUN

Takmum 06pasom, MCrob30BaHNE HENPOCceTEN aNsa OPMUPOBAHNSA KOHLIENTYaNbHOrO
npoekTa no3BonseT ObICTPO U 3P(PEKTVBHO cO3h4aBaTb HOBblE MPOEKTbIl, KOTOPblE
COOTBETCTBYIOT TPEOOBaHUAM 3aKa34mKa 1 Ka4eCTBY NMPOEKTUPOBAHNS.

Cnepyowmm acnekToM ABASETCS HEOOXOAMMOCTb YYUTbIBATb OrPaHNYEHUs, Takne Kak
OHOAXKET 1 CPOKM CTpOoUTENbCTBA. [INa yyeTa orpaHnyeHnin, Mogesnb HenpoceTn oby4aeTca Ha
AaHHbIX, KOTOpble coaep>kaTt NHopMaunio 0 CTOMMOCTM U CPOKax CTPOUTENbCTBA MPOLUbIX
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NPOEKTOB. 3JTa WHGOPMaUus WCMNONb3yeTCA ONA onpefeneHns napameTpoB MNPOEKTa,
KOTOPble COOTBETCTBYIOT 3afiaHHbIM OrpaHNYEeHUsIM.

Ewe ogHMM BaXKHbIM acnekToM aBnsieTcs 6anaHc Mexay (YHKUMOHANbHOCTbIO Wt
acTeTukon. [ns atoro, npu (OPMUPOBAHUN APXUTEKTYPHOrO KOHLEeNTyanbHOro obnuka,
MOAENb HEMPOCETN OOy4aeTCcs Ha WHGopMauun O MPOeKTax, KOTOPblE OLEHEHbl Kak
yCcnewHble C TOYKU 3peHus (DYHKUMOHANBbHOCTU U 3CTETUKMK, YTO MO3BONSET Yy4uTbiBATb
COBPEMEHHble  TeHOeHUMW U1  NpeanoyYTeHns B (POPMUPOBAHUU  apXUTEKTYPHOro
KOHUeNTyanbHoro obnuka.

Mocne oby4eHuns, HempoceTb reHepupyeT 3D mMopenen, NpUMeEHss MeToabl Fy6oKoro
0By4eHNss U KOMMbIOTEPHOE 3peHne. ITa MOAeSlb UCNONb3yeTca ANS Budyanusauumu,
nIaHMpoBaHMA 1 amsaniHa OObEKTOB M MPOCTPAHCTB. HelpoceTb reHepupyeT pasinyHble
apxuTekTypHble 3D mogenn, B 3aBUCUMOCTIM OT 3afiayn, KOTOPYHO OHa peLuaeT.

[ns reHepaunn apxuTeKTypHbIX Moaenen 3aaHnii [8], HeMpoceTb MOXET NCMOJIb30BaTb
CBepPTOYHble HENMPOHHbIEe ceTn (CNN), KoTopble cNOCOBHbLI aHaNM3nPOBaTb N30BpPaKEHNS 1
BblOensiTb 0CO6eHHOCTN 06BbEKTOB. Hanpumep, Inception - cBepTOYHasA HEMPOCETb, KOTOpas
ncnonb3yeT Moaynu ons 6onee aPeKTUBHOrO N3BNEYEHNS MPUSHAKOB U30BPaKEHNIA.

Ons reHepauun 3D mopgenei mebenn wnu gpyrux NpegMeToB MHTEPbeEPA, HENMPOCETb
MOXET WCMOJSIb30BaTb reHepaTnBHO-cocTa3aTenbHble ceTn (GAN), KOTopble CMOCOGHLI
reHepupoBaTb U300pa)KeHnsa Ha OcHOBe obyvawowmx pAaHHbiX. Hanpumep, Midjourney
(PucyHok 3) - cuctema Ha 6a3e UCKYCCTBEHHOIO MHTENNEKTA, KOTOpas CO30aET N306parkeHuns
13 napameTpoB Nonb3oBaTens

W ﬂ’w =

PucyHok 3. NeHepauus nsobpaxeHnin Midjourney
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nnn Stable Diffusion (PncyHok 4) - nporpammHoe obecrnedeHne, cospatoLlee n3obpaxeHus no
TEKCTOBbIM OMUCAHNAM, C OTKPbITbIM UCXOAHbIM KOLOM.

PucyHok 4. N'eHepauus nsobpaxenunin Stable Diffusion

TakXe BO3MOXXHO WCMOSb30BaHNE PEKYPPEHTHbIX HeMpoHHbix ceTer (RNN) gns
reHepauun nocneposaTenbHOCTEN aencTeui, Hanpumep, LSTM (Long Short-Term Memory) -
PEKYPPEHTHAA HENPOCETb, KOTOpas UCMonb3yeTca ans ob6paboTky nocnenoBaTelbHOCTEN
OAHHbIX C ONIFOCPO4YHOWM 3aBUCUMOCTbIO, Takux kak 3D aHnmauums.

HenpoceTn ncnonb3ytoTcss B COBPEMEHHbIX apXUTEKTYPHbIX OOPO ANA pasnnyHbIX
3afay, TakMx Kak co3fgaHue 1M OonNTuMu3auusi NPOEKTOB, aHann3 OaHHbIX O KMEHTax U
Nnosb30BaTeNIbCKOM  OMbiTe, BU3yanu3auus nNpPOeKToB W T.O. HekoTopble W3BECTHblE
APXUTEKTYPHbIE BIOPO, KOTOPbIE UCMONB3YIOT HEMPOCETN B CBOEWN paboTe, BKO4YaKOT B cebs
Zaha Hadid Architects, Foster + Partners, BIG (Bjarke Ingels Group), Snghetta n Kohn
Pedersen Fox Associates (KPF).[lpoekTbl paspaboTaHHble C MOMOLLBIO HEMPOCETEN B
NPEACTaBNeHHbIX hrpMax oTobpaxkeHbl B Tabnuue 2.
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Tabya 2
MpoekTbl apXuTEeKTYpPHbIX 610P0, BbINOJSIHEHHBbIE C MOMOLLbIO HepoceTel
ApPXUTEKTYPHbIE 610pO lpoexTsl
Zaha Hadid Architects

Foster + Partners

BIG

The Grove at Grand Bay
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Snghetta

The Ryerson University Student Learning Centre

KPF

Lotte World Tower

MpenmyLlecTBa NCNOIb30BaHUSA HENPOCETU B apXUTEKTYPHOM KoHLUenuuu [4]:

1. bbicTpoe cosgaHne ©n  u3mMeHeHne 3D mMopenen, 4YTO  MO3BOSSET
3KCMNEPUMEHTMPOBATL C Pa3IyHbIMM BapuaHTamu MPOEKTUPOBaHUA U ObICTPO nNosyyYaTb
pe3ynbTaThbl.

2. YnydweHne KadectBa MPOEKTUPOBAHMWS, YTO MNO3BOMSIET YAYHLWUTb KayecTBO
NPOEKTUPOBAHUS 1 COKPATUTb KOSIMYECTBO OLLNOOK.

3. ABTOMaTu3aumsa npouecca NPOEKTUPOBaHUS, TakKue Kak co3gaHne nnaHoB 30aHuN,
paccTaHoBKa mMebenn n T.4., YTO MO3BOJISET COKPATUTb BPEMS U YMEHbLUUTb 3aTpaTbl Ha
NPoeKTUpoOBaHMe.
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HepocTaTkn ncnofb30BaHNA HENPOCETU B apXUTEKTYPHON KOHLEMNLMN:

1. HelpoceTb orpaHnyeHa B BO3MOXXHOCTSX CO3AAHUSA CIOXKHbIX U YHUKasnbHbIX 3D
MOAENEN, YTO MOXXET OrpaHNYUTb BO3MOXXHOCTU apXUTEKTOPOB.

2. PagpaboTka HeMpoCceTn A5t ICNONb30BaHNS B apXUTEKTYPHOW KOHLEMNL MM foporas
N TpebyeT 3HaYNTENbHbIX 3aTpaT Ha nccnegoBaHve n paspaboTky.

3. HenpoceTb TpebyeT 00yHeHUs, YTO MOXET 3aHATb 3HAYUTENbHOE BPEMS 1 TPebyeT
HaMYNA ONbITHBLIX CNELNANNCTOB B 061aCT MaIMHHOMO 06yYeHNs.

Mcnonb3oBaHne  HelpoceTerm B apXUTEKType  SBASIETCA  NepPCrneKTUBHbLIM
Hanpas/ieHNneM, KOTOPOE MO3BOJISAET YIyHLUUTb KA4eCTBO NPOEKTOB, aHaNU3NpoBaTb AaHHbIe
O NOTPEBHOCTAX U NPeAnoYTEHNAX Nonb3oBaTtenein, co3aatb 6onee yaobHble N KOMMOPTHbIE
30aHnA, NoBbICUTb 3PPEKTMBHOCTL UCMOSIb30BAHNSA PECYPCOB, YJYULINTb 3KOJSIOMMYECKYHO
YyCTONYMBOCTb U 6e30MacHOCTb 34aHuin, pa3paboTka HOBbIX MaTepuanoB KU TexHonoruin. B
OyaywemMm MOXHO OXuaaTb elle 6onbliero pasBuTUS MPUMEHEHUS HEWPOHHbLIX CETEN B
APXUTEKTYPHOM MNPOEKTUPOBAHUN W 4Yepe3 HECKOSbKO JIET WUCKYCCTBEHHbIN WHTENNEKT
nponsseneT NPOPbLIB B TOM, Kak Mbl NPUAYMbIBAET, NPOEKTUPYEM N NCCeayEM apXUTEKTYPY.
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Noe3xxaesa E.B.,

KaHgupaT TeXHMYeCcKnx HayK

[MepMcKnin HaUMOHasbHbIN NCCnefoBaTeIbCKNN NONNTEXHUYECKUI YHUBEPCUTET.

Tonkos E.1O.

CtypeHT 5 Kypca crneumanuTeTa HanpasneHus «[poekTnpoBaHne aBuaLlnoHHbIX ABMraTenei u
3HEepPreTN4eCKNX YyCTaHOBOK», NMepMCKUIA HaUMOHaSbHbIA NCCNenoBaTeflbCKUA NOINTEXHNYECKNIA
YHUBEPCUTET.

ToHkoBa K.A.

CTypeHTKa 5 kypca crneuvanuTeTa HanpasneHus «[poekTupoBaHne aBuauMoHHbIX gauratenei n
9HEPreTN4EeCKNX YyCTaHOBOK», NepMCKUIA HaUMOHaNbHbIA NCCNenoBaTelbCKUA NOINTEXHNYECKNIA
YHUBEPCUTET.

Abstract. Relevance. Automation of production is necessary for any modern enterprise. The development of an
industrial robotic manipulator will automate the following processes: working in conditions hazardous to humans (for
example, with toxic substances), positioning heavy loads in space, packing large items, etc. The final product must have all
the declared characteristics, therefore, at the design stage it is necessary to carry out a sufficient amount of computational and
experimental work in order to develop a detailed design.

Object of study: Designs of a robot manipulator. Research methods: experiment, modeling in the Ansys mechanical
program Research results: Results of calculation of the design of the robot manipulator were obtained, taking into account the
application of the maximum permissible load

Keywords: manipulator, strength, calculation, finishing, design

Annomayua. Axmyasvnocme. AbBmomamusayus npousboocmba  Heobxoouma awbomy — coBpemeHHOMY
npeonpusmuio. Paspabomxa npomviuisentoeo podoma-manunyiamopa mnosboium abmomamusupobams  caedyoujue
npoyeccol: paboma 6 onacHvix 045 uesobeka ycaobusax (hanpumep, ¢ mokcuuHsiMuU Beujecmbamu), nosuyuoHUpobarue
mskesvlx epy306 6 npocmparcmbe, ynaxobxa eabapumusix Bewjeis u m.0. Koneunsiii npodykm doaxen 0baadams Beemu
3aA61eHHBIMU  XAPAKIMEPUCIUKAMU, N03MOMY HA 3mane npoekmupobanus HeodXo0umo npousbecmi 0ocmanouHoe
KoAuUecmbo pacuemHo-3KCnepUMeHMalbHbLX pabom ¢ yeavio 0emaibHol npopadomKku KOHCIMpYKYUU.
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Ob6wvexm uccredoBanusa: Koncmpyxyuu poboma-manunyiamopa. Memoodwst uccaedoBanus: sxcnepumenn,
Mmodeaupobanue 6 npoepamme Ansys mechanical Pesysvmamor uccaedoBanua: I[losyuenst pesysvmams pacuema
KOHCPYKYUU podoma MAHUNYASMOPA C YUemOoM NPUAOKEHUS MAKCUMAABHO-00NYCMUMOU HAZPY3KUL

KaroueBuie caobBa: manunyasmop, npourocms, pacuem, 00600ka, KOHCIMPYKYUA

PeueH3eHT: Toponues Bacunuii BnagMMnpoBuy - KaHAMAAT TEXHUYECKNX HayK, AOLEHT.
OreQy BO «PrAY-MCXA nm. KA. Tnumupssesa»

Bbina paspabortaHa cema poboTta MaHunynsTopa, NPeAcTaBfieHHas Ha pUCyHke 1.
MpuHuMn paboTbl faHHOro poboTta OCHOBaH Ha npeobpa3oBaHMM BpaLLaOLLEro MOMEHTA
gsuratens M NOCTynaTesibHO AEWCTBYIOWYKD CWUJly, MOBOPAYUBAIOLLYID  3SIEMEHTHI,
OTHOCUTENbHO ApYr gpyra nocpencrtsom T4r nod. 13, 14. beryHok no3. 10, 11, 12 wapHupHO
CBSA3aHbl C MNJjie4OM, OCHOBAHMEM M CXBATOM MaHUMyAATOpa COOTBETCTBEHHO, TO €CTb 3TU
3NIEMEHTbl HEMOABMXXHbI OTHOCUTESNIbHO CBA30K, HO MOryT BpalwaTtbCA BOKPYr OCH,
neprneHanKynspHOM ocu BpalleHus gsuratens. [pun spalleHun geuratens nos. 5, anemMeHTsbI
no3. 10, 11, 12 npeobpasyoT BpaljaLLmii MOMEHT B CUiy, KOTOpas C MOMOLLbIO nJeya
(coeguHeHust 6eryHka C COOTBETCTBYWOLUMM  3/IEMEHTOM) MNOBOpA4MBaeT  CTpesy
MaHUMNyATOpa N CO3AAET HA Hell BbIXOAHOW pabo4nii MOMEHT. nevo nosopoTta no3. 1, 2 un
cxBata MaHunynsTopa (MepneHanKynsap K ocu asuratensd OT TOYKM BpaWeHUs 3NeMEHTA)
MEHSIETCA NPU OBWKEHUW, CrnefoBaTesibHO, U BbIXOOHOW MOMEHT U3MEHSETCS U CKOPOCTb
BpaweHus. LLiInunbkn nos. 7, 8 n 9 npeobpasyeT MOMEHTbI Ha ABuratesfie B NocTynartesibHble
Cunbl, OOHa W3 KOTOPbIX C MOMOLWbLIO TArM no3.13 OTKMNOHAET MAeyYo MaHunynsTopa
OTHOCUTENBbHO CTPESbl, BTOPAs C NOMOLWBIO TArn rno3. 14 OTKNOHSAET CTpesy, a NocnegHas
CNY>XUT AN BpaLleHns cxBara.

PucyHok 1 — KOHCTPYKTUBHas cxema MaHunysitopa
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B pamkax npoBedeHust 3KCNepUMEHTasIbHbIX [OBOAOYHbIX PabOT KOHCTPYKLMU
pob6oTa-MmaHnnynaTop 6bin BbisBReH AeekT — TpelwmHa (pucyHok 2) getann 11 (pucyHok 1).
Hetanb 11 npegctaBnsioT cobon nepemMeLlatoLLyOCa KapeTKy, No CpeacTsamM CoeguHEHHbIX
C Hel Tar nepepaeTcs yCUnus ONst NepeaBukeHusi cTpenbl. s OUeHKN Hanpsi>KeHHO-
0ehOpMMPOBAHHOIO COCTOSIHME HeobXooumMo OblIo0 MPOU3BECTU TPEXMEPHbIA pacyeT
KOHCTPYKLMN HA NPOYHOCTb.

PucyHok 2 — TpewuHa, o6pasoBaBLUasncs B pe3yfibTaTe UCMNbITAHUIA C HArpy3KOom
PacueTt ocywectBnancsa B nporpamme Ansys mechanical, 6bina npuno)xxeHa Harpyska
9KBMBANIEHTHAsA CTaTUYECKOMY yAEep KaHuUo rpy3a maccon 2 Kr. Hanpasnstowwme ¢ pe3bboi
(prcyHoK 3) 6b1M 3ahnKCMPOBaHbI.
Mony4eHbl pe3ynbTaTbl pacnpefeneHns MakCUMasbHbIX Hanps>XeHUn (PUCYHOK 4).
Tak>xe 6bl1 cMofenMpoBaH npouecc aecdopmaunn getanm (PUCYHOK 5).

PucyHok 3 — [deTanb ¢ gedekTom
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PrcyHok 4 — PegynbTaTbl 3-X MEPHOIO pacyeTa (MakCuMasbHble HanpsXXeHUsa nocne
NPWAOXKEHUS Harpy3Ku)

PucyHok 5 — Pe3ynbTaThl 3-X MEPHOroO pacyeTta (MakcumasbHble edopmaumm nocne
NPUNOXEHNSA HArPY3KN)
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[dononHutensHO 6bI10 NPOM3BEAEHO WUCCE[OBaHNE HOPMaSibHbIX HanpsKEHME,
KOTOPOE MokKasasio Ham4yme foKasbHbIX 30H C MaKCUMasnbHbIMU HAMPSPKEHNSIMU HE TONbKO B
MecCTe MOSIBNIEHNS TPELMHbl, HO B [OpyrMx MecTax. OTO MnokasblBaeT Heo6XOAMMOCTb
KOPPEKTUPOBKN KOHCTPYKLIMWN AN151 UCKITFOYEHNS MOTeHUMasbHbIX AeEKTOB (PUCYHOK 6).

0,000 0,025

PucyHok 6 — Pe3ynbTtaTbl 3-X MEPHOro pacyeTta (HopMasibHble HANPS>KEHNST NOCne
NPWUAOXKEHUS HArpy3Ky NPUIOXKEHUA Harpy3Ku)

VTepaunoHHbiM MeTOAOM Oblna onpefeneHa npegenbHo AoNyCTMasa Harpy3ka paBHas
100 H, koTopas oTanyanacb OT NOSy4EHHOrO 3Ha4YeHNs BO BpeMsi aKcnepumeHTa Ha 16 H.

Mo pe3ynbTatam muccnepoBaHuin 6b110 NPUHATBLI Cnegyowme peLlleHns no gopaboTke
KOHCTPYKLNW;

1. 3ameHa matepuana Ha ABS nnactuk (paHee ucnonb3osanca PETg nnacTuk).
ABS o6napaetr Hambonee BbICOKMMU MPOYHOCTHBbIMU XapaKTEPUCTMKaMn (B CpaBHEHUN C
apyrumn  Bugamm nnacTuKoB, MPUMEHSEMbIX MNpu  WN3rotosneHun petaneinn no FDM;

2. JlokanbHoe ynpoyeHne MecTa, rae obpasosancs gedekTa;

3. MuHMMUN3auma HanNPs>KEHUN B MECTE pas3pyLUeHMs Nno cpeacTsam [obasneHns

rantenu (yCTpaHeHne KOHLEeHTpaTopa Hanps>kKeHWui).
BoiBOAab!.

Mpun ncnbITaHNSAX KOHCTPYKUMN poboTa-MaHnnynaTopa C NPUNoXEHNEM PasfnyHbIX
Harpy3oK Ha 3BeHbsi po60Ta B 0CO60 Harpy>KeHHbIX AeTansax obpasoBanmcb gedekTbl. [ns
MUHUMMW3aLMW MaTepuasnbHbIX 3aTpaT, 6bIs10 NPUHATO PeELLEeHne O NPoBeAEHNE MPOYHOCTHbIX
3X-MEepHbIX PacyYeTOB C MakCMasibHO NPUBAMXKEHHBIMU K peasibHOCTU YCNOBUAMNA.
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Pacuet ocywectenanca B nporpamme Ansys mechanical. Bbino npounssegeHo
HECKONIbKO pPac4eTOB C MNPUIOXKEHNE pasnnyHbiX Harpy3ok. OnpegeneHa npeaenbHo
ponyctumasa Harpyska pasHas 100 H, koTopast otnnyanacb OT MOJSly4EHHOr0 3Ha4YeHus BO
BpeMsi akcrnepunmeHTa Ha 16 H. PacyeT Tak>xe nokasan HECKOJIbKO 30H B KOTOPbIX BO3HUKAKOT
Hanps>XeHWs, NpeBsbiaroLLme OonyCTUMbIE.

HanbHenwas gosBogka KOHCTPYKUMM BydeT OocCyllecTBnstoTca B 3 aTana: 3ameHa
MaTtepuana, NloKasbHOe YNpOYeHUe BbICOKOHArpy>KeHHbIX 30H, JIoKanbHas MUHUMU3auns
HaNps>KEHUN. AT MeponpuaTna ByoyT CONPOBOXAATLCA PaCHETHO-3KCMEPUMEHTaNIbHBIMU
paboTamu C uefib NOATBEPXKAEHMS 3asABIEHHbIX XapakTEPUCTUK poboTa-MaHnnynaropa.
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Abstract.The article presents a study devoted to studying the nature of the distribution of problem-solving strategies
among primary schoolchildren. 81 first-graders, 76 second-graders, and 75 third-graders took part in individual experiments.
Children solved spatial-combinatorial problems using the “Jumping Cubes” method in an objectively active manner. As a
result of the study, it was shown that in the second year of school, most children move from a strategy based on a non-
generalized understanding of the subject content of the problems being solved to strategies related to the identification of the
general principle of solving problems and specific principles. In the future, we plan to characterize the distribution of the
noted strategies among fourth-graders.

Keywords: first, second and third grade students, individual experiments, spatial-combinatorial problems,
“Jumping Cubes” technique, problem solving strategies.

PeueH3eHT: KynayeHko MapuHa lNeTpoBHa - KaHOMAaaT negarormyecknx Hayk, OOLEHT,
OoueHT Kadeapbl ncnxonorun n negarorvkn. ®re0Y BO «Opnosckui rocyaapCTBEHHbIN
yHusepcuteT nmeHn N. C. TypreHesa»

1. Introduction.

One of the important problems of developmental and educational psychology is in
describing the characteristics of strategies used by primary schoolchildren when solving
problems of a search nature. This refers to strategies based on different approaches to solving
problems - empirical, associated with a situational, non-generalized understanding of the
subject content of problems, and theoretical, associated with a generalized understanding.

In solving this problem in theoretical terms, we relied on the above-mentioned
approaches developed in Russian psychology, which were generally proposed by S.L.
Rubinstein [6] and further specified in the studies of V.V. Davydov [2] and his followers [ 1, 3 ].
In the experimental plan, we relied on the characteristics of a two-part experimental situation
that we developed (see, for example, [4]), related to solving problems (the first part) and their
generalization (the second part).
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The general goal of this study was, therefore, to establish the distribution in the mental
activity of junior schoolchildren when solving problems of strategies that are manifested in the
implementation of the above-mentioned approaches to understanding the subject content of
problems.

In particular, the experiments presented below with primary schoolchildren were aimed
at establishing how the strategies used by children in solving problems are related to their age
and what the dynamics of changing strategies are as children study at school. In particular, it
was important to find out which problem-solving strategies are more common among first-,
second-, and third-graders.

The experimental work was based on the assumption that as children progress through
elementary school, when solving problems, they move from less sophisticated strategies
associated with a non-generalized understanding of the content of problems to more
sophisticated strategies that are associated with a generalized understanding of the content
of problems.

2. Materials and methods.

To conduct the study, the “Jumping Cubes” technique was developed. It included three
tasks involving moving wooden cubes across a game board. One cube was blue, another was
red, and the third was green. Each cube moved according to a special rule. A total of 232
elementary school students participated in the study: 81 first-graders, 76 second-graders, 75
third-graders.

The experiments were carried out individually as follows.

In the first part of the experiment, the child was taught to make a single move for each
of the three cubes used in solving problems (the children were told that these were new chess
pieces). In the second part, the child solved the proposed problems.

In the third part, he answered the experimenter, who said: “You solved three problems.
Many children solved these same problems. Some children said that all tasks are different.
Other children said that all the tasks are similar. The children of the third group said that among
these tasks there is a task that does not fit the other two and is different from them. Which
child do you think said it correctly?” After any response from the child, he was asked to justify
his opinion.
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Let us consider in detail the content of each part of the experiment.

2. 1.First part of the experiment

At the very beginning of the first part of the experiment, the child was given a playing
field of the same size as a chessboard: 8 cells horizontally and 8 cells vertically (each cell had
the shape of a square with a side of 3 cm - Fig. 1).

Then he was given a blue cube and told: “This cube is a new chess piece. He can walk
across the cell field directly into an adjacent cell and diagonally. He can also jump. His jump
is equal in length to two different steps in one direction - straight and oblique or oblique and
straight" (Fig. 2, options A, B, C, D).

=[N |W[A~|O1O|N|00

ABCDEF GH

Fig. 1. Playing field

Option A Option B Option C Option D

Fig. 2. Options for moving the blue cube

Next, the child tried to walk and jump with a blue cube from different cells of the playing
field (see movement options A, B, C, D). At the end of learning how to move this cube, the
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child was given a control task, where it was required to show all possible jumps of the cube
from some central cell of the playing field, for example, from cell D5 (it should be noted that
the names of the cells of the playing field, consisting of children did not master letters and
numbers).

After the child mastered the steps and jumps of the blue cube, he was asked to learn
how to move the red cube (Fig. 3, options A, B, C). One of his steps was an oblique movement
to an adjacent cell (see the second step of the cube in option A, the first step in option B, the

third step in option C).

T

Wl

—> >

Option A Option B Option C
Fig. 3. Options for moving the red cube

The other two steps involved moving the cube directly to the adjacent square (see steps
one and three in option A, steps two and three in option B, steps one and two in option C).

The child was first shown how a red cube walks and jumps, and then they were asked
to make a series of jumps. Finally, the child was given a control task: one of the central cells
of the field was indicated (for example, E4) and asked to perform all possible jumps from this
cell with a red cube. After successfully completing this task, he was presented with a green
cube.

The green cube steps into the adjacent cell only obliquely and its jump is equal to four
such steps (Fig. 4, options A and B).
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Option A Option B
Fig. 4. Options for moving the green cube

The child was first shown how a green cube walks and jumps, then they were asked to
independently perform individual jumps from different cells of the playing field. After
everything, the child had to complete a control task - show all the possible jumps of a green
cube from some central cell of the playing field, for example, from cell D4. The first part of the
experiment ended with mastering the jumping of the green cube.

2.2.Second part of the experiment

In the second part of the experiment, as noted, the children solved three problems. In
the first task, you had to get the blue cube into cell D3 in two jumps from cell B3. To do this,
the experimenter placed a blue cube in cell B3, and a white cardboard circle in cell D3.

After successfully solving the first problem (either completely independently or with the
help of an experimenter), the child was asked to solve the second problem, which required
making two jumps with a red cube. To do this, the experimenter placed it in cell C2, and a
cardboard circle, the location of which indicated the point where the red cube should land
after two jumps from cell C2, was located in cell E8.

After successfully solving the second problem (either independently or with the help of
the experimenter), the child was asked to solve the third problem, which required him to make
two jumps with a green cube. To do this, it was placed in cell A4, and the cardboard circle
was placed in cell G4.

The solution to the third problem ended the second part of the experiment.

International journal of Professional Science 40
Ne9-2023


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|

2.3. Third part of the experiment

In the last part of the experiment, as indicated above, the child was asked to evaluate
the proposed opinions about the problems solved in the second part of the experiment, and
thereby express his judgment: “... all problems are different...”, “... all problems similar...",
"...one task is different from the other two...".

In accordance with the provisions that make up systemic ideas about thinking (see, for
example, [3]), we interpreted the child’s opinion about problems as a reflection of the
peculiarities of his understanding of the substantive content of the solved problems.

So, if the child believed that all problems were different because, for example, they used
cubes of different colors, or because, for example, all the cubes walked and jumped differently,
then in these and similar cases it was accepted that the child solved problems based on a
situational, empirical understanding of their subject content [5]. This could be judged by the
fact that the child did not highlight the internal unity of the content of the problems being
solved. In this case, he judged the tasks by the characteristics of their external conditions: the
characteristics of either the movements of the cubes, or their color, or the location of the jumps
on the playing field.

If the child believed that all problems were similar, pointing out, for example, external
features of their conditions, such as the fact that all problems are solved in two jumps, or that
in all problems you need to move cubes across a cell field, or that In all tasks you need to get
into a cage where there is a cardboard circle, etc., then in these and similar cases we also
accepted that the child (just as in the previous case) solved problems on the basis of situational
(empirical) ) understanding their content, since | judged them based only on the external
features of their conditions.

Some children also believed that the tasks were similar, but on different grounds. The
children pointed out that in all problems the jumps were the same (i.e., the second jump
repeated the first), or that in each problem the main difficulty was to find the first jump, since
the second jump could be don't look.

In these cases, we accepted that these children solved problems on the basis of a
generalized understanding of their subject content, in particular, on the basis of an
understanding of the general principle of their construction and solution [5].
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Indeed, the proposed three tasks belong to the same class of tasks involving two
actions to move any objects according to certain rules. This class is based on the principle
that the key to successfully solving two-move problems should be to find a point between the
start and end points of the route that simultaneously serves as the end of the first move and
the beginning of the second. It is this principle, as it seems to us, that was formulated by the
children in a form accessible to them in the course of expressing judgments about the tasks
and its justification.

Along with the children who considered the problems different or similar (for various
reasons given above), there were children who believed that among the proposed problems
there was one that did not fit the other two. One part of the children of the last group believed
that the third problem did not fit the other two, because “... in it the figure jumps with a turn...”,
and in the first and second problems “... the figures jump without turning...”. Another part of
the children in the group under discussion believed that the second task was not suitable for
the other two because it was more difficult than the other two.

Qualifying the opinions of these subgroups of children, it should be said that they reflect
the children’s situational understanding of the content of the problems they solved. Thus,
pointing out the difference between the third task and the first two, children are actually guided
by the external features of the task conditions, in particular, by the features of the movement
of the figures, which were known to them even at the stage of mastering the rules of their
movement. When characterizing the differences in the second problem, the children were
guided by their impressions of the process of solving all three problems, and not by the
features of their subject content.

The third part of the children, belonging to the group that pointed out the difference
between one task and the other two, believed that the second task was not suitable because
in it the movement of the cube had a different route. In particular, the children noted that in
the second problem all the jumps “...are made along the same line..., go in one direction...”,

and in the first and third problems the figures “... walk straight and back..., forward and
backward...”. In these cases, we assumed that children had a generalized understanding of

the problems they solved, associated, in particular, with the identification in their subject
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content of specific principles for constructing and solving individual subclasses of problems
of a given class [5].

Indeed, of the three proposed tasks, two (the first and the third) belong, according to
our plan, to one subclass of the above-mentioned class of tasks in two actions, and the second
task belongs to another: the first subclass includes the so-called “mirror” (or “symmetric”)
problems in which the second jump is, as it were, a mirror image of the first, and the second
subclass of problems does not have such mirroring, since the second jump is a literal repetition
of the first.

The group of children under discussion characterized precisely this internal difference
between the indicated subclasses in a form accessible to them, thereby pointing to the
different specific principles underlying the construction and solution of these problems.

Thus, the children’s judgments about the problems expressed by them in the third part
of the experiment characterized different levels of their understanding of the subject content
of successfully solved problems: situational understanding, generalized understanding
associated with identifying the general principle for solving all three problems, and generalized
understanding , associated with the identification of specific principles for solving individual
subclasses of problems of the proposed class.

3. Results.

As noted, 232 elementary school students took part in individual experiments. Of these,
81 schoolchildren were in first grade, 76 schoolchildren in second grade, 75 schoolchildren in
third grade.

Based on the results of individual experiments, the distribution of subjects into three
groups was established. The first group consisted of students who solved problems based on
a situational (empirical) understanding of their subject content, the second group consisted of
students who solved problems based on identifying the general principle of constructing and
solving the proposed problems, the third group consisted of students who solved problems
based on identifying specific principles of construction and solutions to various subclasses of
the proposed problems.

The quantitative characteristics of the noted three groups of subjects are presented in
the table.
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Table
Number of students who made up the first, second and third groups in the first,
second and third grades of primary school (in%)

Groups of subjects

Classes Number

of students First Second Third
1 81 67,7 13,7 18,6*
2 76 47 .4* 23,7 28,9
3 75 37,3 29,3* 33,4*

Note:* p <0.05; ** p <0.01.

The data presented in nable reflect the general trend in the change in the distribution of
levels of understanding of the subject content of tasks in primary school age from the first to
the third grade. Analysis of the presented data allows us to note the following features of
changes in the distribution of students in the first, second and third grades of primary school.

Thus, among the subjects of the first group in the second grade, in relation to the first
grade, the number of children solving problems based on a situational (empirical)
understanding of their subject content significantly decreases: the difference in indicators of
67.7% and 47.4% is statistically significant (at p <0.01).

At the same time, among the subjects of the second and third groups, respectively, the
total number of students who solved problems based on a generalized understanding of their
subject content increases - in the first grade there were 32.3% of such students (13.7% and
18.6%), and in in the second grade there were significantly more of them - 52.6% (23.7% and
28.9%): the difference in indicators of 32.3% and 52.6% % is statistically significant (at p <
0.01).

At the same time, it should be noted that from the first to the third grade the number of
children who solved problems based on highlighting in their subject content the general
principle of constructing and solving all proposed problems increases (the second group of
subjects) - in the first grade there were 13.7% of such children. , in the third grade — 29.3%:
the difference between 13.7% and 29.3% is statistically significant (at p < 0.05).

Also, from the first to the third grade, the number of children who solved problems

based on identifying in their subject content specific principles for constructing and solving
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two subclasses of problems among those proposed increases (the third group of subjects) -
in the first grade there were 18.6% of such children, in the third grade - 33.4%: the difference
between 18.6% and 33.4% is statistically significant (at p < 0.05).

Thus, the results of individual experiments confirm the initial assumption of the study.
Indeed, as children study in the second and third grades, more advanced problem-solving
strategies are formed, associated, in particular, with solving problems based on a generalized
understanding of their subject content. In this case, two strategies for a generalized
understanding of the subject content of the problems being solved are implemented. One
strategy for solving problems involves identifying a general principle for constructing and
solving all proposed problems. Another strategy for solving problems involves identifying
specific principles for constructing and solving both subclasses of problems among those
proposed.

4. Conclusion.

4.1. General characteristics of the study

So, we conducted a study devoted to the study of strategies used by junior
schoolchildren when solving problems of a search (non-standard) nature. In individual
experiments, children were asked to solve spatial-combinatorial problems in an objective-
active manner. These tasks required finding a path between two proposed cells on a playing
field of 64 cells. In this case, cubes of different colors were used, moved according to certain
rules, which the student learned at the preliminary stage (before solving problems).

As a result of individual experiments in which 81 first-graders, 76 second-graders, and
75 third-graders took part, it was shown that children actually change their problem-solving
strategies with age (from first grade to third grade). In the first grade, a strategy based on a
non-generalized understanding of the subject content of tasks prevails. This strategy was
followed by a significant majority of students — 67.7%.

In the second grade, the distribution of strategies changed, since now the majority of
children (albeit insignificant) used strategies based on a generalized understanding of the
subject content of the problems when solving problems - such children were 52.6%. In the
third grade, a significant majority of children - 62.7% - adhered to a strategy based on a

generalized understanding of the subject content of the tasks. Thus, as a result of the study,
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it was shown that, indeed, as children study in primary school, when solving problems, they
move from implementation of less advanced strategies for solving problems associated with
a non-generalized understanding of the content of the proposed tasks, to more advanced
strategies that are associated with a generalized understanding of the content of the proposed
tasks.

4.2. Scientific significance of the study

The study obtained new knowledge characterizing the distribution of strategies of
mental activity when solving problems by primary schoolchildren. For the first time, it was
shown using the material of solving spatial-combinatorial problems in a subject-active form
that in the second year of primary school, most children, when solving problems, move from
strategies associated with a non-generalized understanding of the subject content of the
problems being solved to strategies associated with a generalized understanding.

This knowledge expands and refines the ideas of developmental and educational
psychology about the patterns of intellectual development of children at primary school age.
In particular, knowledge that characterizes the distribution of empirical (non-generalized) and
theoretical (generalized) thinking among schoolchildren studying in the first, second and third
grades of primary school is important.

4.3.Further goals in learning problem solving strategies in elementary school

It is planned to conduct a study of the characteristics of the distribution of strategies
associated with non-generalized and generalized understanding of the subject content of
problems among fourth-graders. In this case, just as in the study under discussion,
experiments with children will be carried out individually and using the material of the “Jumping
Cubes” technique.

It is necessary to determine to what extent the results obtained in our study based on
the problems of the “Jumping Cubes” technique, solved in an objective-active form, will differ
from the results obtained on the material of the problems of the same technique, but solved
in a visual-figurative form.

It is also necessary to establish how much the results obtained in the study based on
the solution of spatial-combinatorial problems will differ from the results obtained in the study,
where children were asked to solve plot-logical problems of varying degrees of complexity.
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Simakov A.l. The nature of unforced errors in the negotiation
process

Simakov A.l.

Abstract. The determining factor is that virtual semantic events synthesized by the brain, as a rule, do not coincide
with real ones. The more discrepancies there are between the invented brain and the actual game situations that have arisen,
the greater the psycho-emotional tension the athlete continuously experiences during the competition and, consequently, the
greater the number of unforced errors he demonstrates.

A forced mistake is a manifestation of the impossibility of an adequate response to an opponent's sporting action, which
confirms his higher level of training.

An unforced error is a manifestation of an inadequate response to the usual, no higher than average, sports action of
an opponent.

In the context of the topic of the occurrence and manifestation of forced and unforced errors, negotiations are a tense
and prolonged competition between interlocutors for the results of the implementation of their intentions. The greatest
scientific interest is the identification, analysis, elimination of unforced errors in the learning process.

Keywords: The active state of semantic thinking, forced speech errors, unforced speech errors, semantic events as the
physical basis and essence of any negotiations, the anticipatory projection of future negotiation results in the mind of the
negotiator is the main source of unforced semantic errors.

PeueHseHT: [lyoknHa Onbra BnagumuposHa, KaHanOaT COUMONOrM4ecKnX HayK, OLEHT.
[loHCKOW rocygapCTBEHHbIN TeEXHUYeCKuii yHnsepceuteT (O TY), r. PoctoB-Ha-[oHy, ®akynbTeT
«CepBuc n Typunam», kadegpa «Cepsunc, Typrusm 1 MHAYCTPUA roCTENPUAMCTBa»

In professional sports the study of the causes and mechanisms of the influence of
forced and unforced errors takes a significant part of the time for the training processes and
the development of the technique of the athlete's behavior during the competition.

It is believed that:

a forced error is a manifestation of the impossibility of an adequate response to an

opponent's sporting action, which confirms his higher level of training;

an unforced error is a manifestation of an inadequate response to an ordinary, no higher

than average, opponent's sporting action.
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In any sport, even in chess, there is competition for the influence on the behavior of an
athlete between the manifestation of his necessary physiological functions and his psycho-
emotional state during this period. This is especially noticeable in tennis. An unforced error is
called blunders in a situation that "foreshadowed nothing." Often it is an unsuccessful attack
from an advantageous position, or not bringing the usual kick on the ball to the end point of
touching the racket with it. It is important to understand what exactly prevented the player in
this simple situation.

Empirically, it has been established that during a tennis match (3-5 sets), a tennis player
makes from 7 to 10 unforced errors. If there are more such errors, then it can be assumed that
the tennis player is in the process of playing in psychoemotional tension, that is, he is under
the influence of increased activity of information processes of the brain, the main of which is
the continuous synthesis of the virtual course of the competition ahead of the real situation
throughout the sports competition.

The determining factor is that virtual semantic events synthesized by the brain, as a
rule, do not coincide with real ones. The more discrepancies there are between the invented
brain and the actual game situations that have arisen, the greater the psycho-emotional
tension the athlete continuously experiences during the competition and, consequently, the
greater the number of unforced errors he demonstrates.

In the context of the topic of the occurrence and manifestation of forced and unforced
errors, negotiations are a tense and prolonged competition between interlocutors for the
results of the implementation of their intentions. The greatest scientific interest is the
identification, analysis, elimination of unforced errors in the learning process.

Unforced errors occur in the human brain at three mandatory stages:

1. preparation for negotiations;

2. the negotiation process, that is, the physical exchange of statements (written

messages) between the interlocutors;

3. analysis, after the conclusion of negotiations, of one's verbal (verbal) and non-verbal

(non-verbal) behavior during communication with the interlocutor.

Forced errors occur only at the 2nd stage (the negotiation process), that is, the physical
exchange of statements (written messages) between the interlocutors.

Unforced errors occur at all three stages, but they make the main negative contribution
to the results of negotiations at the 2nd stage (the negotiation process), that is, the physical
exchange of statements (written messages) between the interlocutors, since at this stage all

International journal of Professional Science 49
Ne9-2023


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|

15 functional factories of semantic thinking in the human brain's own information space are

fully activated.

OWN INFORMATION SPACE OF THE BRAIN
functional segments of semantic thinking and creation of a new reality
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In the human brain's own information space, 15 factories of semantic thinking, as
indicated in the scheme "Factories of semantic thinking and the creation of a new reality", are
in a passive and active state based on the appearance of human needs in speech
communication. In the active state of semantic thinking, forced and unforced errors occur.

In the process of preparing for negotiations, the following semantic thinking factories
from the general complex of functionally oriented 15 indicated in the Table of semantic
factories producing speech products become active, namely:

1 - "Human needs and their satisfaction (realization)";

4 — "Creation of a Behavioral personality by the brain";

5 - "Creating a semantic personality by the brain";

6 — "Transformation of external information into internal and vice versa";

11 - "Choosing, changing and using conversation modes";

15 - "Creating false memories".

The main sources of unforced errors in the process of preparing for negotiations are:
synthesis of their future statements;

synthesis of expected statements of the interlocutor;

semantic composition for yourself and decomposition for the interlocutor of the subject
of negotiations;

the choice of dominance at different stages of negotiations informing the interlocutor,
motivating the interlocutor;

choosing conversation modes that are comfortable for yourself;

predicting conversation modes that the interlocutor will choose;

distortions of internal information that is supposed to be used to create their statements;
distortions of external information that is expected to arise in the statements of the
interlocutor.

In the process of negotiating, the following semantic thinking factories from the general
complex of functionally oriented 15 become active, as indicated in the Table of semantic
factories producing speech products, namely:

1 - "Human needs and their satisfaction (realization)";

3 - "The continuity of the meanings of words and the variety of their uses";

6 — "The transformation of external information into internal and vice versa";

7 — "Creation of texts of statements and written messages";
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8 — "Composition formation "Meaning-Image-Context of "utterance";

9 — "Manifestation of individual speech characteristics";

10 - "Perception and analysis of the texts of statements and written messages of the
interlocutor";

12 - "Overcoming semantic ambiguity of statements";

15 - "The creation of false memories by the brain."

The main sources of unforced errors in the process of preparing for negotiations are an
unreasonable virtual representation of future semantic events of negotiations.

In the process of analysis, after the conclusion of negotiations, one's speech (verbal)
and non-speech (non-verbal) behavior during communication with the interlocutor, the
following semantic thinking factories from the general complex of functionally oriented 15
become active, as indicated in the Table of semantic factories producing speech products,
namely:

1 - "Human needs and their satisfaction (realization)";

6 — "Transformation of external information into internal and vice versa";

13 - "Analysis of the success of speech manifestation";

14 - "Transformation of new speech skills into competencies";

15 - "Creating false memories by the brain».

Semantic events are the physical basis and essence of any negotiations, and the
negotiations themselves become an experimental multifunctional platform on which the laws
of the science of semantic thinking are checked (confirmed) and, at the same time, directions
for further research of the brain's work in its own speech information space are formed.

In order to study the nature and impact on the results of negotiations of forced and
unforced mistakes of interlocutors, the following basic sources of speech errors and their
manifestation at various stages of negotiations can be considered:

the only reason for the occurrence and manifestation of forced errors are the statements

of the interlocutor, the ability and practical ability to respond to them, including the lack

of influence on this reaction of emotions and any other non-verbal manifestations;

for the occurrence of unforced errors, the number of reasons for their occurrence and

manifestation is infinite, since most of the unforced errors are directly related to the
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psycho-emotional state, or rather, to the tension that each of the interlocutors
experiences during negotiations.

The manifestation of unforced errors during negotiations is most often associated with
the loss of attention to the subject of negotiations and the dominance in the course of semantic
thinking of various other objects of attention, close and/or far from the subject of negotiations,
which has a direct impact on the quality of their statements and on the functionality of their
influence on the interlocutor.

Let's consider several similar objects of attention, remote from the subject of
negotiations, to which the brain instantly switches in the process of semantic thinking:

the dominant object of attention is the advanced formation of the virtual desired

(expected) result of their statements not yet voiced to the interlocutor, while

simultaneously simplifying the analysis and understanding of the already existing real

statements of the interlocutor

the dominant object of attention is the concentration exclusively on the analysis of the

verbal and nonverbal behavior of the interlocutor, while reducing self-control of their

own behavior;

the dominant object of attention is the overestimation of the quality of their statements

and the strength of their impact on the interlocutor with a simultaneous decrease or

complete absence of analysis and objective assessment of the impact that the
statements of the interlocutor have;

the dominant object of attention is the overestimation of the influence on the form and

conditions of possible agreements of one's intentions and motives, while ignoring the

consideration of the intentions and motives of the interlocutor;

the dominant object of attention becomes an overestimation of the willingness to

compromise while reducing the activity and persuasiveness of their statements.

Semantic errors in the course of negotiations continuously arise for various objective
and subjective reasons and are also continuously corrected in one or another sequence during
the current exchange of statements with the interlocutor or with the help of statements
specially created for the purpose of correction.

Forecasting and correcting forced mistakes in the future, which can not be called
mistakes, but considered as semantic elements of the loss of advantage in an adversarial
competitive struggle with the competencies of the interlocutor, is a common and manageable
negotiation function.

International journal of Professional Science

Ne9-2023 >


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|

Forecasting and guaranteed avoidance of unforced errors that arise in negotiations
during the exchange of statements is almost impossible. The higher the professional level of
the interlocutor, the less often he makes unforced mistakes, but still commits under various
circumstances.

Taking into account the semantic structure of the "Meaning-Image-Context"
composition of each utterance, the maximum permissible ratio between mistakes made during
specific negotiations can be considered one unforced error for three forced ones. If every
second semantic error of the negotiator is unforced, that negotiations must be stopped, then
resumed in some reasonable time and, preferably, with the replacement of the negotiator.

The anticipatory occurrence of activity and the actual manifestation of forced errors is
associated with the dominant influence of the Semantic Personality during negotiations, since
it primarily reacts to the statements of the interlocutor.

The anticipatory occurrence and actual manifestation of unforced errors is associated
with the dominant influence of a Behavioral personality during negotiations, since it is she who
primarily reacts to the emotions and nonverbal behavior of the interlocutor.

Thus, the control by the brain of competition for influence on the results of negotiations
between the Semantic Personality and the Behavioral personality of the person conducting
the negotiations during all possible stages of negotiations, the intensity of the exchange of
statements, each of his statements, each of his reactions to each statement of the interlocutor
becomes the most essential competence of any negotiator on any subject of discussion.
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KaHanpaT TEXHNYECKMX HayK, OOUEHT
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MaLLMHOCTPOUTESIbHbIX NMPON3BOACTB>

Bpbinos Erop Butanbesn4

CtypeHT

Yypukos Makcum Bnagumuposiuy

CtypeHT

EropbeBCKuUi TEXHONOMMYECKUIA MHCTUTYT (prnnnan)
OreQy BO MIrTY «CTAHKWH»

Eropbesck, Poccus

Abstract. The article presents the successful experience of organizing the manufacture of auxiliary machine-building
products at the production site of LLC "International Company of Industrial Equipment" - sheet bending knives, which are
a replacement tool for a hydraulic sheet bending press with CNC AMB-10031. The authors of the article have developed a
variant of the application of end-to—end product design using the COMPASS 3D three-dimensional modeling system and
the built-in CNC system - Autocut, which allowed not only to make a decision on the serial production of knives, but also
significantly reduce the preparation time.

Keywords: sheet bending press with CNC, CAD/CAM/CAE, electric erosion machine, replaceable knife, import
substitution, auxiliary production.

Annomayusa. B cmamve npedcmabaen YcneuiHsid ONbUN  OpeaHU3ayui  u3eomobienus BcnomoeameasHoll
MAawyuHoCIpoumeAsHol npodykyuu Ha npousbodcmbenton naouyadxe OO0 «Mex0yHapoOHAs KOMNAHUA NPOMbIULAEHHOEO
00opydobarus» - Hoxell, ABAAIOUWUXCA CMEHHBIM UHCPYMEHTNOM 044 eudpadauveckoeo aucmoaubounoeo npecca ¢ YI1y
AMB-10031. A6mopamu cmamvu paspabomar Bapuanm HNpuMeHeHus CckB03HOe0 npoekmupoBanus usdeius
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ucnoavsobaruem cucmemst mpexmeprozo modesupobarus KOMIIAC 3D u 6cmpoennoi cucmema UITY - Autocut, umo
103604140 He MOALKO NPUHAMb peuleHue 0 CepuiiHoM npousbodcmbe HoxKeil, HO U 3HAUUTNEABHO COKPATNUMDb CPOKU
nodeomoBxu npousfoocméa.

KatoueBvie caoba: aucmoeubounwvii npecc ¢ UIIY, CAIIP, 34ekmpo3po3suoHHbiil CMAHOK, CMEHHbITL HOX,
uMnopmosamenjerie, Bcrnomoeamenvroe npousbodcméo.

PeueHseHT: Bronnep EneHa AnekcaHgpoBHa — KaHOMAAT 9KOHOMUYECKUX HaYK, OOLIEHT.
Ore0yY BO «Agpireckuin rocygapCTBEHHbIM YHUBEPCUTET»

B 2022 rogy nocne BBegeHns 6onee XXecTKMx caHKuuii nogxon B Poccun K peLleHnto
BOMPOCOB UMMNOPTO3aMELLEHNS U3MEHUNCS KapauvHanbHO. Tenepb peHTabenbHOCTb
He CYMTaeTCs OCHOBHbIM MoKasaTefnieM ONs NPOEKTOB, BO rNaBy Yyrfia CTaBUTCS >XXWU3HEHHas
Lenecoobpas3HOCTb BblMycKa NOSIHOCTLIO POCCUNCKON NPOAYKLUNN.

Ha npegnpuatmax malnHOCTPOEHUS 3P (PEKTUBHO pPeLLaeTCa BOMPOC O 3aMELLEHUN
NMMOPTHbIX KOMMIEKTYIOLLMX 1 060pyAoBaHns, 4YTO, B UTOre, HanpasfeHo Ha obecrnevyeHne
TEXHONOMMYECKOr0 CyBepeHUTEeTa CTpaHbl. [MpUMEpPOM MOXKET CRYXWUTb YCMELUHbIA OnbIT
opraHmsauum BCMOMOraTesibHOro npou3BOACTBA  JIMCTOMMOOYHBbIX HOXen (puc.1) Ha
npoussoacTeeHHon nnowagke OO0 «MexgyHapooHas KOMMaHUS  NPOMBbILLIEHHOMO
obopypnoBaHus» (ganee - OO0 MKIO) B ropoae BockpeceHck MockoBckor obnacTtu.

- ~;M» e~ ”
- \’
o |

PucyHok 1 — CMeHHbIe IMCTOrMB0YHbIE HOXI

OO0 MKIO 4BnseTca opgHOM M3 BeOywMX  POCCUNCKUX  KOMMAHWIA,
cneynann3vpyowencs Ha noctaBkax W npogaXke COBPEMEHHOrO MNPOMBbILLIEHHOMO
obopyQoBaHNA M MHHOBAUWOHHBIX TEXHONOMMn Oonsa npegnpuaTuii pasnnu4yHbIX oTpacrnen
npomsbIwneHHoCcTn B P® n ctpaHax CHI, Takux Kak: LeMeHTHas, rOpHOpYyAHas, XMMu4eckas,
CTEKONbHAas MNPOMbIWNEHHOCTN. OCHOBHblIE HarnpasfeHns [OesTeNbHOCTM  KOMMaHUW:
pa3paboTka, WIroToBfiEHWE, MOCTaBKA, PEMOHT MPOMbIWSIEHHOrO 060pyAOBaHUS,
METaNIOKOHCTPYKLMIA 1 Y310B JII0O60N CNOXHOCTH.
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3Ha4nUTENbHYIO  [OMK  BLINOAHAEMbIX  paboT Ha  NPeanpusaTUn  3aHUMaloT
amcTornboyHble  onepaumn.  Ona  MX  BbIMNOSHEHUA  WCMOMb3YETCA  MMOPaBANYECKUN
nmnctornboyHbin npecc ¢ Yy AMB-10031 trna Press brake (puc.2). CMEHHbIM MUHCTPYMEHTOM
3TOro 060pynoBaHNs ABAAOTCS IMCTOrMO04YHbIE HOXKU pasHor hopmebl (puc.). [1,2]

PucyHok 2 - 'mgpaBnnyeckuim nuctornboyHbIn npecc ¢ Yy

B HacTosiee Bpemsa 3akynka 3TUX KOMMIEKTYIOWNX Y ouumasbHbIX ANNepoB cTana
HeBo3MOXKHOW. C yyeTom o6bemos npoudsogactesa OO0 MKIO onToBble NOCTaBKN HOXEN OT
KUTaNCKUX Mnpoun3sognTenien 3KOHOMUYECKN HeadeKTuBHbl. [loaTomy, nposens psfg
aHanM3oB ” pacyeToB, ObINO NPUHATO peweHne 06 opraHu3auun CcoBCTBEHHOrO
BCMOMOraTeslbHOro rnpon3BOACTBa HOXEW C  WCMOSb30BaHNEM  3JIEKTPO3PO3NOHHOIO
OAHOMPOXOOHOro MPOBOJIOYHO-BbIPE3HOro ctaHka MetalTec DK 7745 ¢ nporpamMmmHbiM
ynpasneHnem (puc.3), NpnobpeTeHHOro No AOCTYMHOW LiEHe.

v e | I

PucyHok 3 - OneKkTpo3pO3NOHHbIA OAHONPOXOAHON NPOBONOYHO-BbIPE3HOM CTAHOK
MetalTec DK 7745
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BbICOKMe TEXHNYECKME XapaKTEPUCTUKN CTaHKa 1 ero HageXXHOCTb rapaHTNpOBaHb! 3a
CHYET YCTaHOBJ/IEHHbLIX KOMMOHEHTOB M Y3/10B OT BeOyLMX MUPOBbLIX NPOU3BOAUTENEN, YTO
No3BONSAET WCMNONb30BaTb €ro Aand obpaboTkn petanen C  BbICOKOW TOYHOCTBIO W
NOBTOPSAEMOCTbBIO: CTAHOK MO3BOSSET 0bpabaTbiBaTh N0ObIE TOKONPOBOAALME MaTEpPUansbl,
pa3nnyHoON TBEpAOCTU (BO3MOXHO oObpabartbiBaTb getanu 13 kapbuga Bonbdpama wunm
TWUTaHa); OTCYTCTBYET Ntobas CTPY>KKA; NOBEPXHOCTb 3arOoTOBKU He gedopMupyeTcs n3-3a
OTCYTCTBUS TEPMUYECKOrO U MEXaHMYECKOrO BJIMSIHUSA; W3FOTOBMIEHNE AeTaneil CNOXKHOW
opMbl 1 ManbIX pa3MepoB; NPOCTOTAa KOHCTPYKTUBA CTaHKa YBENNYMBAET €ro HageXXHOCTb
B NPOLECC aKCryaTauumn; NPOBOSIOYHbIV 3NEKTPOS, NCMOSIb3YETCA MHOMOKPaTHO, YAELIEBASA
npouecc nNpou3BOACTBA; BbICOKAA MOLWHOCTb reHepartopa MMMy/bCOB NO3BONSET
obpabaTtbiBaTb Ha BbICOKOW CKOPOCTW; BCTpPOeHHas cuctema Yy — Autocut, Ha pycckom
a3blke. [3,4,11-16]

ABTOpamn cTaTtbn paspaboTaH BapuaHT MPUMEHEHUS CKBO3HOIO MPOEKTMPOBaHUS
n3genusa C UCMNOSIb30BaHUEM CUCTEMbl TpexmepHoro mogenuposaHus KOMIMAC 3D wu
BCTpoeHHOM cuctema YlY - Autocut, 4TO MNO3BOAMAO HE TOMbKO MPUHATL PELUEHME O
CEPUAHOM NPOU3BOACTBE HOXEN, HO W 3HAYUTENBbHO COKPaTUTb CPOKM MNOArOTOBKU
NpPOM3BOACTBA. DTO CTaNo BO3MOXHbIM 6narogapsi CO34aHU0 HEMPEPbLIBHON «3aMKHYTOW
LenoYkn» OT 3ambiCnia KOHCTPYKTOopa OO rOTOBOrO M3AENVs, a TakXe aBTOMaTUYeCKOro
OTOOpaKeHNs1 BCEX U3MEHEHUN reOMETPUN B MPOLECCE MPOEKTUPOBaHMS U HEOBXOAMMON
KOPPEKTUPOBKM, YTO PE3KO COKpaLlaeT BPEMS HA U3rOTOBMIEHNE U 3HAYUTESNIbHO MOBbILLAET
Ka4yecTBO usgenui. [5,6]

3Ha4nTenbHOE MoBbIWeHNE 3PMEKTUBHOCTU AOCTUraeTCca MNyTeM WCMONb30BaHNSA
Cneunann3npoBaHHbIX  MPOrpamMMHbIX  CPeactB M CUCTEM  aBTOMAaTU3UMPOBAHHOMO
npoektupoBaHna CAD/CAM/CAE, KoTopble MO3BOMSKOT paboyemMy WCKAKYMTL aTan
nporpaMmmMmmpoBaHns o6paboTku aetanm Ha ctaHke MetalTec DK 7745. KoHCTpykTOp Ha 6ase
KOMIACA 3D wnu Autocut co3paeTt yepTex nsgenusa n nepenaet Yyepes MHHOPMaLMOHHbIN
HOCUTENb onepaTopy cTaHka (puc.4). Onepatop CTaHka, HacTpanBaeT AaHHOe 060pyaoBaHue,
NPOBEPSIET HaTAr MNPOBOJIOKN, YPOBEHb 3aninTon oXxfaxgarolwen >xugkoctu. [posoanT
NPOGHbIN 3arnMyCK CTaHKa Ha Hann4me Kakmx-nmbo HemcnpaBHOCTEN. Ha gaHHOM CTaHke
yctaHosneHa OC Windows 10 n nporpamma YIy Autocut Ha pycckom a3bike. [loaTomy npu
CO3[0aHNN 3CKN3a, KOHCTPYKTOP OOJ/KEH coxpaHaTb dann B hopmate Autocut (puc.5) ona
nepegayun acKusa onepartopy crtaHka. [7-9]
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PucyHok 4 — HepTex HoxXa
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PucyHok 5 — YepTtex nsgenua s popmare AutoCud
Paboyemy ocTaetcsa HacTpouTb oOb6opygoBaHWe, YCTaHOBWUTb  3arOTOBKY B
npucnocobneHne Ha ctone crtaHka (puc.6) n Npou3BecTn 3anyck cucTtembl (puc. 7). B
npouecce 06paboTKun, HEOBXOOUMO CNeanTb 3a PaboToN CTaHKa U KOPPEKTUPOBATL (B Clyvae
HeO6XOANMOCTN) BO3MOXXHbIE 3aCTPEBaHUSA NPOBOMOYHOIrO NHCTPYMEHTa (puc.8).
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PucyHok 8 — lNpouecc 06paboTkm Ha 9NEKTPOIPO3NOHHOM CTaHKE
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PesynbtatoM ycCMnewHOro onbiTa asToMatM3auunm MpOLEeCCOB KOHCTPYKTOPCKO-
TEXHONOrMYeCKOoM NogrOTOBKM NPOU3BOACTBA CTasNI0 N3roTOBIEHME NNCTOMMBGOYHOrO HOXa C
TpebyeMbIMN TOYHOCTHBIMY NapamMeTpamMmn No TOYHOCTM Pa3MepPOB U Ka4eCTBy MOBEPXHOCTY
(pnc.9).

PucyHok 9 — NoToBas npoaykums

OcdopmneHne  Bceil  OOKYMeHTauumwu, Heobxogumon  ans co3gaHus "
dyHkunoHnposaHns CATP, 6bin0 BbINONHEHO Ha cTaguyM paboyero NpoekTupoBaHus. Ha
cTagun U3roTOBMIEHMS, OTNAOKN U UCMbITAHNSA NPOM3BEAEH MOHTaX, Hanagka v UCnbiTaHne
KOMMJIEKCA TEXHNYECKMX CPEeACTB aBToMaTn3aunm NpoeKTMPOBaHNS, Ha TECTOBbIX NpUMepax
[OBeOeHo nporpammMmHoe obecnedveHne. [preMoYHble UCMbITaHUA MNPOAYKUUN  NPOLUAn
yCneLHo.

Takum obpasom, gna Poccumn Ha CoBpeMEHHOM 3Tane, Korga nocTynieHne MMNOpPTHOW
NPOAYKLUMM WCKYCCTBEHHO OrpaHuYeHo, 3agadya UMnopTo3aMeLleHusi SABASETCS OCHOBOW
obecneyeHNs TEXHONOrMYEeCKOro cyBepeHuTeTa. Hepewaemon oOHa He BbIFrAguT.
Mpon3BOACTBO COBCTBEHHLIX KOMMIEKTYIOLMX 60sblle He 0653bIBaeT KOMMNAHNIO 3aBUCETb
OT APYryX NOCTaBLUNKOB M 3TO CNOCOBCTBYET AasibHENLEMY ee PasBUTUIO.
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