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OUBNKO-MATEMATHYECKHUE HAYKHA

I'EJIJUOC®EPA U BOSAIKEPBI
ITanTeneeB A.M.

Ilanmeneeg Anopeii Muxaiinosuu — ciyuwiamens,
2. Mocxesa

Annomauyusn: ¢ cmamve 0elalOMCsL 6bl600bL U3 PE3YIbMAMOE NPOOOIICAIOULe20Cs. NOTIemd
KOCMU4ecKkux 301006 Bosioacep. B cmamve deraemcsi ynop Ha mo, 4mo ¢ paccmosihuem om
3emnu nromuocmv SHepeuu eeauocgepvl yovigaem. 30HObI NOKA3AAU, UMO GHEUIHe
eenuochepa omauuHa om cepuvl, a SMO CMABUM BONPOC: NO KAKOMY 3aKOHY ybvlgaem ee
NIOMHOCHb JHepeuU, m.e. NO KyOuueckou umu keaopamuyHou. B cmamve oyenusaemcs
B03MOJCHASL CKOpOCMb 30H008 Ha paccmosinuu 100 a.e. om 3emau npu Kyouueckou u
K68a0pamuiHou cKOpocmu YObl8anust NIOMHOCHU SHEPSUU 2eTUOChepbi.

Knwuesvie cnosa: zenuocghepa, niomuocms dHepeuu 2eiuochepol, CKOPOCMb OBUICEHUS
30HO08, CUNA CONPOMUBTLEHUS OBUNCEHUIO 30HO08.

HELIOSPHERE AND VOYAGERS
Panteleev A.M.

Panteleev Andrey Mikhailovich — listener,
MOSCOW

Abstract: the article draws conclusions from the results of the ongoing flight of the Voyager
space probes. The article emphasizes that the energy density of the heliosphere decreases
with distance from Earth. The probes have shown that the heliosphere is not spherical in
appearance, which raises the question: by what law does its energy density decrease — i.e.,
by a cubic or a quadratic law. The article estimates the possible speed of the probes at a
distance of 100 AU from Earth under cubic and quadratic rates of energy density decrease
in the heliosphere.

Keywords: heliosphere, energy density of the heliosphere, speed of the probes, drag force
acting on the probes.

VIIK.524 88

B cents6pe 1977 roma ObLIH 3amyIeHBl KOCMUYECKUE 30HABI Bosmkep 1 u Bosmkep 2.
CraBmiach 3aa4a: UCCIEI0BaTh JajubHHE MIaHeTsl ConHedHOoH cucTteMbl. OHM € yCIenHo
eI ¥ TIPOJOIDKIIN JalbHeWIee ABIKEHHE 1Mo remuoctepe. Pecype 3THX 30HIOB OBLI
paccuuTaH Ha 5 JieT.

Ho Bor yxe mpomnuto moutru 50 ner, a oHH eme B cTpolo U pabotaror. [IpmHOCH
HeoleHuMyro nHpopMmanuio o rpanune CojHe4YHOW cucTeMbl. B HacTosiee Bpems OHH
npouuty Jurocdepy U BBIIUIM B refquonay3y. Bosipkep 1 HaxomuTcs Ha paccTOSIHUM OT
3emin B 24 mipa. kM. W nBmkercst co ckopoctbio 17 km/c, a Bosymkep 2 — 20 mipa. kM. u
JIBIDKETCS CO CKOPOCTHIO 15 kM/c. B ckopoM BpeMeHH OHHU BIAIYT 3a mipezeisl COTHSUHOH
CHCTEMBI, HO MX Hay4dHbIE NMPHOOPHI YaCTHYHO emé paboTarT W MEpeaaloT HEOICHUMYIO
HHPOPMALIHIO.

I[lo oxoHWaHWH pPabOTBI MapIIEBBIX [OBUTaTeNed Bospkepbl JEeTAT MO WHEPLHUH.
Cunraercs, 4To B TNPOCTPAHCTBE reiarocdepbl HWKAaKHe BHEUIHWE CHJBI Ha 30HABI HE
JNEUCTBYIOT KpOME CHJI TSATOTCHHS, a TakXke JI000BO€ COMpPOTHUBICHHE JHEPTEeTHKH
npoctpancTBa. CHIIBI TPaBUTAIIMU TIPU JTOCTATOYHO OOJBIION CKOPOCTH IMOJIETA 30HAOB IO
Mepe yaaleHus OT 3eMJIM CTAaHOBATCS BCE MEHbBIIE M MEHbBIIEe, a CHUJIBl JIOOOBOTO
CONIPOTUBJIEHHUSI TOXE YMEHBIIAIOTCA, TaK KakK IUIOTHOCTb O3HEPIUM IPOCTPAHCTBA
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renrocdepsl ¢ yBeiaudeHueM pacctosiHust oT CoylHIIA yMEHbIIAeTcsl. 30HAbI IIPH Pa3roHe
MOJIYMJIM HEOOXOJUMYIO CHIy WHEpIHMH WM Jaiblie ABUTAIOTCS 1o uHepimu. [lo mepe
yhoajneHus: oT 3eMiH JI000BOE COINPOTUBIICHHE IT1aJaeT, a WHEPLUHUs OCTAETCS Ha IPEKHEM
ypoBHe. UTo ocTaércs menars 30HAY? YBETMYHMBATH CBOIO CKOPOCTH JBIDKCHUS, UTO OBI
BEJIMYKHA JJOOOBOTO COITPOTUBIICHHS OCTaBaJach HA MPEXKHEM YPOBHE.

Yto mbl 3HaeM o Bosipkepax:

[MomHas Macca HayqHOTO OJ0Ka COCTaBISACT 825 KT.

[Tnommans ceuenus kopadiei okoso 0,3 M2,

WcTOYHUK MUTaHUS — aTOMHBIN M OH J0 CHX ITOp paboTaer.

HauanpHast ckopocTth aBMXeHHs — 15 km/c.

PacuerHoe BpeMs paboOTHI crcTeM Kopalis — 5 neT.

Kakue MOHO crienaTh BBIBOJIBI U3 MIX IIOJIETA!

1. Tlo mepe ymanmerus kopabmeit oT CoNHIA IJIOTHOCTH SHEPTHMHM IPOCTPAHCTBA
renrocdepsl masaer.

2. Tlpuboper 30HI0B Bosypkep mnokazamu, uto (opma rearocdepsl OTIUYHA OT
cepryuecKoi, a 3TO CTaBUT BOIPOC 00 3aKOHE YOBIBAaHWS PHEPTHU TeIUOC(EPHI, T.C. IO
KyOMuecKHi 3aBUCUMOCTH MJIH O KBaJAPaTHUECKOM.

3. VpoBeHb BO3ICHCTBHS BHEUIHUX SHepruil (remuocdepbl) Ha DIEMEHTHI 30HIOB
YMEHBIIAETCsI, a 3TO MPUBOJUT K 00JIee JIUTENBLHONH paboTe BCEX AIEMEHTOB KOpaoJIs.

4, Tlo wmepe upuOMMKEHHS KOpabjed K rpaHumaM renuocdepsl HX CKOPOCTH
BO3pAcTaIOT (CM. pacyeThl Jlayee).

5. Temmocdepa coepiiaer paboTy MO YCKOPEHHUIO JBUKEHHS 30HIOB, M BBIBEJICHUIO
nx 3a npezeiasl CoMHEYHOI CHCTEMBI.

6. I'enmnocdepa “3ammmiaer” cBoit 00beM OT B BIMSHHS BHELUIHUX MaTE€pUANIbHBIX Tel,
HE OTHOCAIINXCA K TeTrocdepe.

7. T'ennocdepa “ropmMo3uT” WIM OTOpAcHIBAET MX OOpPATHO, NMPUIIETEBIIME BHEIIHHE
KOCMHYCCKHNE MaTCpUaJIbHBIC TCIa. Bce 3aBucur ot toro IoJI KaKuM YTJIOM OHHM BOULIX B
renrocdepy.

8. OOBEKThI, KOTOPHIC JIETSIT CO CKOPOCTHIO OKOJIO CBETOBOM pa3pyIiarTcs (Croparor)
B renmocdepe. Kak cieacTBue 310ro, KOCMHUYECKHE MOJIETH B IPOCTPAHCTBE TENHOCHEPHI K
ruraHeta COJIHEYHOM CHCTEMBI CO CKOPOCTSIMH CPaBHUMBIMH CO CKOPOCTBIO CBETa HE
OCYIIECTBHMBI.

9. 3a Bce Bpems moJsieToB BosypkepoB OHM HE TOJYYWIM HH OJHOTO BHEIIHETO
MEXaHWYECKOTo TOBpexaeHus. I'enuocdepa mpakTHIECKH IycTa.

Pacuer yBennueHue CKOpOCTH 30HIa OT Hayaja IOJeTa IO I'PaHUIbI I'eJHONay3bl Ha
paccrosinuu 100 a.e. o 3emun Ui KyOMUYECKOM U KBaIpaTHUECKOI 3aBUCHMOCTH YOBIBaHHS
SHEPreTUIECKON TNIOTHOCTH MIPOCTPAHCTBA TeTHOChHephI

WcxoaHble naHHbIE:

KyOnueckas 3aBUCHMOCTD yObUIN TennOCGhEpPHI.

3emus.

Macca xopabiist — 825 Kr.

Ceuenne S= 0,3 M°.

DHepreTuyeckas INIOTHOCTh pocTpaHcTBa E, = 8,85*10 kr/m®,

Paccrostaue ot Connna —R; =1 a.e. (1,495"‘10ll KM.).

Macca Conrra — M = 1,73*10% kr. (11.¢.467)

Ckopocts mBmkeHus 30512 —V, = 15 xv/c (15 000 m/c).

Koadpunment conporusnenns cpens! (A1 HadanbHo# oneHkn) C = 1.

I'eanocdepa:

Bce T0 ke TospKO

Paccrosiue ot 3emum — 100 a.e. (100 *1,495%10 km.)

Paccrosiue ot Counrria —R.100= (100*1,495%10* + 1.495*10™) km.

Pacuer yBenuuyeHne CKOPOCTH 30HJA NMPH KyOMYECKOM YOBIBAHUM ILIOTHOCTH JHEPIHU

FCJIPIOC(I)Q[)LI.




Kakoe comnpoTuBiieHME Ha aTrOMbl KOCMHYECKOTO 30HIA OKaKET OKOJIO3eMHOE
MIPOCTPAHCTBO TpH ckopoctu V. = 15 000 m/c.

Cornacuo B.A. AuykoBckoro [2.C.61] ¢usnueckuii BakyyM (SHepreTndeckas iaoTHOCTh
MIPOCTPAHCTBA) MOYHHSACTCS 3aKOHAM Ta30BOM JMHAMHUKH.

F, :(C*S*VKZ*E3/2 OTKyJia

F, = 1*0,3*(15 000)?*8,85*10*9/2 = 2,99*10* n.

PaccurtaeM 3HEpPreTHYECKyl IUIOTHOCTH MPOCTPAHCTBA renrocdepbl Ha PacCTOSHUU
100 a.e.

It atoro paccumraem ko3ddumuent K, u3 mamseix E, w cumraem, d9ro 3TOT
koa(dunreHT noaxoauT u Jum paccrosiHus B 100 a.e.

E, = Kg*M /4/3 1*(R.., )® otkyna K; = E,*4/31%(R,)*/M

K = 8,85%10 * 4,19%(1,495*10™)% /1,73*10% =1,24*10%/1,73*10% = =7,16*10¢®

E3_100 = K3*M/4/3TC/RC_1003

Es100 = 7,16%10®) * 1,73%10%/4,19*(100%1,495*10™" + 1.495*10"")° =

= 1,24*10%/1,44*10" = 8,61*10"

PaccurtaeM CKOPOCTh KOCMHYECKOTO 30H/A MPH COXPAHEHHU COMPOTHUBIICHHUS HA 30H[
TaKoe ke, Kak U y 3eMITH, TaK Kak 30H]I [bITaeTCsl OCTaBUTh F, Ha MpexHEeM ypOBHe.

U3 popmynsr F, = (C*S*VKZ*E3/2 onpenenum V, 199 Torna:

V100 = (2*F, / C*S* Eg.190)*°

V, 100 = (2%2,99%10049/ 1*0,3*8,61*1018) )0° =

= (5,98*10% 2,58*101#)%5=1 44*10"

Takum 00pa3oM HMeeM, YTO CKOPOCTh KOCMHYECKOIO 30HIa BO3pOCia C 1,5%10* o
BEJIUYMHBI 1,44”‘107 Mm/c, T.e. moutr B 1000 pas.

PaccunraeM kakas OyneT CKOPOCTb KOCMHYECKOrO 30HJa IPH KBAaJAPAaTU4HOW yObLIN
IUIOTHOCTH TeINOC(HEPHI.

Hnst atoro paccuutaeM kodbduument K, w3 ganueix E, W cumraeM, 4to 3TOT
ko3 dunreHT noaxoauT u Juu paccrosiHus B 100 a.e.

E,=K;*M /2 n*(R., )2 otkyna Kz = E3*2n*(Rm)2/M

K = 8,85%101%2) * 6 28*(1,495*10™)? /1,73*10°° =1,24*10%%/1,73*10% = =7,18*10¢

Ez.100= KaxM/2*R..100°

Ep.100 = 7,18%*10719 * 1 73*10%/6,28%(100*1,495*10"" + 1.495*10") =

= 1,24*10'%/1,43*10”" = 8,67*10¢"%

U3 popmyner F, = (C*S*VKZ*E3/2 onpexaenum V, 190 Torma:

Vo100 = (2*F, / C*S* Ep0 )°°

V00 = (2%2,99%10Y/ 1%0,3*8,67*10 )°° =

= (5,98*10%/ 2,60*10019)4=1 51*10°

TakuM 00pa3soOM MMeEeM, YTO CKOpPOCTh KOCMHYECKOro 30Hma Bospocma ¢ 1,5%10% 1o
Bemunnbl 1,51%10° M/c, T.¢. mouty B 100pas3.

O meHnM Kakoe OyIeT MpHpalmieHre CKOPOCTH ABIKCHHS 30HAa B ceKyHIy. Cuutaem,
YTO MOCNIE TPEKPAIICHUS CBOCH MUCCHH (5 JIET) OHH JICTAT JAIbIIC K TPAHHUIIE TeTnoCheps
10 UHEPLUH.

Bpewms nonera no unepuun cocraBut 2026 — 1982 = 44 roga. B rony 31 536 000 cexynn.

CKOJIBKO CEKYH/] 30H/IbI JIETEIH MOCIIE BBITIOJHEHUS] CBOSH MUCCHHU.

31536000 *44 =1 387 584 000 cexyH.

OueHnM Kakoe OyIeT npupanieHue CKOPOCTH B CEKYHTY

1,51*10°/ 1 387 584 000 =0,00109 m/c

[Mosyuwmu, 9To B CEKYHAY CKOpPOCTh 30HJAa yBemuuuBamack Ha 1,09mm/c. Urto He Tak
MHOTO.

TakoB 3aKOH OOJIBIIMX YHCEL.
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CIIOPBI O TOM, YEM SABJISIETCA EJUHULIA, TIPOCTBIM
YUCJIO0OM WIHN HET 3AKOHUYNJIUCH? A BOT Y MEHA
HMEIOTCSI COMHEHMUS. OIIPEJAEJEHHUE ITPOCTOI'O UYACJIA
C IOMOUBIO ®OPMYJIbI X*2+YA2=7Z"2 IPU TOM, YTO X, Y, Z
HATYPAJIBHBIE YHUCJIA
Pangesnu B.C.

Paoesuy Banepuii Cmenanosuy — nencuouep, irooumens yugp, Hymepoioe,
2. DHeenvc

Annomayua: umo maxoe npocmoe uyucio ece 3Hatom. Camoe npocmoe u 8epHoe
onpedenenue maxoeo uucia «llpocmoe uucio — s3mo HamypanbHoe YUCIO OOabUie
eoUuHUYbl, KOMOpoe deaumcst moivko Ha 1 u na camo cebsay. Bcé kascemces ouenvs npocmuim
8 NPOCMBIX YUCIAX, HO 00 CUX NOP OHU XPAHAM C8OU 2/IABHble MAUHbI, U HUKMO NOKA He
cnocoben packpvlmb 3mu matikol.

Omcymcmeue onpedeiénHozo opeanHu3yowe2o NPUHYUNA 8 pacnpeoeierul NPOCmblX Yuceil.
Ha npomsoicenuu  6exoe mamemamuxu RbIMAIUCL OOHAPYI’CUMb NOPAOOK 8  UX
1n0C1e008aMeENbHOCHU, HO YO He YOA8ALOCh.

A He nawien opeanuzyioOwUll RPUHYUN 8 pacnpedeienuu npocmulx yucenr. Ho s nawen ewe
00HO onpeodeneHue Mmozo, Ymo maxkoe NPoCmoe YUCI0. DMo onpeoenenue OCHOBAHO Hd
ceoticmeax ypasnenus X 2+Y2=7"2 npu mom, umo X, Y, Z namypanvuvie uucna. C
NOMOWBIO MAKO20 YPAGHEHUSL MOJNCHO 00Kazamo, 4mo uucio 1 (edunuya) makoe oice
npocmoe 4ucio, KaK u 6ce npodue U Hu4e2o OMAUYHO20 Om Opyeux NnpoCmulxX ducen 8 Hém
Hem. JJokazamenbcmeo 5moeo Oyoem npuseoeHo 6 CMamve HUdice.

Knroueewie cnosa: npocmoe uucio, ypaguernue suda X2 + Y2 =772, eoe X, Y, Z smo
HamypaivHsle Yucid.

IS THE DEBATE ABOUT WHETHER A UNIT IS A SIMPLE
NUMBER OR NOT ENDED? BUT | HAVE DOUBT. DEFINITION OF
A SIMPLE NUMBER USING THE FORMULA X"2+YN2=2/2
PROVIDED THAT X, Y, Z ARE NATURAL NUMBERS
Radevich V.S.

Radevich Valery Stepanovich - pensioner, lover of numbers, numerologist,
ENGELS

Abstract: everyone knows what a prime number is. The simplest and most correct definition
of such a number is “A prime number is a natural number greater than one, which is
divisible only by 1 and itself.” Everything seems very simple in prime numbers, but they still
keep their main secrets, and no one is yet able to reveal these secrets.

The absence of a specific organizing principle in the distribution of prime numbers. For
centuries, mathematicians have tried to discover order in their sequence, but they have
failed.

I haven't found an organizing principle in the distribution of prime numbers. But | found
another definition of what a prime number is. This definition is based on the properties of
the equation X"2+Y"2=7"2, given that X, Y, Z are natural numbers. Using such an
equation, you can prove that the number 1 (one) is the same prime number as all the others
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and there is nothing different from other prime numbers in it. The proof of this will be given
in the article below.

Keywords: prime number, equation of the form X2 + Y2 =Z"2, where X, Y, Z are natural
numbers.

CTaThsl COCTOUT U3 TPEX pa3/IeiioB.

1) Bo nepBox s mumry, 9T0 MHE yIaloch Y3HATh 00 ypaBHeHHH X\2+Y2=7"2 mpu TOM,
yto X, Y, Z HaTypajabpHble YMCIIa U MCCICAYI0 B3aUMOCBS3b MEXIy NEpeMEHHOH X U
Pe3YIbTaTOM «Z».

CKOJIBKO «Z» MOXKeT ObITh Y X U KakK 3TH «Z» 00pa3yroTcs.

2) Bropoir pasmen Tak um Oymer HasweBathes «JOKA3ATEJIBCTBO TOI'O 4YTO
UNCJIO 1 (EAVHHNLIA) ITPOCTOE UM CJIO».

3) Tperwit pazmen OymeT BKIOYaTh B ceOs BCE OCTalbHOE, YTO YAAJOCh Y3HATH
OTHOCHUTENBbHO ypaBHeHUs1 X"2+Y"2=Z"2 npu ToM, 4yTo X, Y, Z HaTypaJlbHbIE YUCIIa U €r0
(YpaBHEHWUsI) CBSI3b C IIPOCTHIMU YUCIIAMHU.

Pasznen Nel

VYpaBuenue X"2+Y 2=7"2 npu toMm, uto X, Y, Z HaTypanbHble ynucna. CBs3b MEXIY
mepeMeHHON X # pe3ynapTaToM «Z». CKOJBKO «Z» MOXKET COOTBETCTBOBATh X M KakK 3TH
«Z» 00pasyroTcs.

JIroboe HaTypambHOE YHCIO MOKHO IPEACTABUTh, KaK MPOM3BEIECHHE NMPOCTBIX YUCEI.
AbcomoTHO M000e HaTypatbHOE YMCIO0. KonmmdecTBO MHOXHTENEH MOXKET OBITh pasHo€.
Bepy mapy nmpou3BoJIbHO BBIOPaHHBIX YHCEN M MOKA3bIBal0 HA UX MPHMEpPE, YTO Sl UMEIO B
Buny. 475 =5%5%19, 676 =2*2*13*13.

C YeTHBIMHM YMCIIAaMU BCE TIOHSTHO, TEPBBIIl MUHUMAIBHBI MHOKUTENb Bcerja Oyner
mpoctoe yucio 2. C HeYETHRIMHA YHCIIaMHU BCE TOpa3fo WHTEepecHee W cioxHee. [lepBorit
MUHHMMAIIBHBI MHOJXHMTENb MOXeT ObITh aOcoiroTHO HenpenckasyeM. C  TIpOCTHIMH
YUCJIaMU TOX€E BCE TIOHSITHO Yy HUX TOJIBKO JIBa MHOXHTeNs | (€IMHHWIIA) M caMO MPOCTOE
yycno. EAVHUIYy HE NMpU3HAIOT MPOCTBIM YUCIOM, HO Y MEHS Ha 3TOT CYET UMEETCS CBOE
MHeHHe. BoT Takoe ompenenenue naet «Amuca» — «Hert, uncino 1 He ABIsETCS MPOCTHIM.
ITpocToe uncno — 3TO HATypaNbHOE YHCIO, KOTOPOE MMEET /IBA Pa3JIMYHBIX HATYPAIbHBIX
JIeTTUTEN: eAUHNULY U CaMO YUCIIO. Y €JUHHUIBI TOJBKO OJAUH JENUTENIh — caMa €IUHUIIA,
MIO3TOMY €r0 HE OTHOCAT K IPOCTBIM uuciam». Kak 1Mo MHE, TO IMOoYeMy TOJIBKO OJHA
eanana? MOKHO B3SITh U 1Be eauHuLbl 1*1=1

BoT ¢ atiM ompeneneHneM NpocToro YKcia, KOTOpoe AaeT «Ammca» g1 U Oyay CIopuTh,
U 110 - MoeMy, HebesycremHo. Ho 3To Oyzer nasnee B craTbe.

Kak BUIHO M3 MOMX IPHUMEPOB B YKCIIE MHOXKHUTENEH HATYpalIbHOTO YHCIIa MOXKET OBbITh
CKOJIBKO [IyIie YrOJHO OAWHAKOBBIX ITPOCTHIX dYmcen. 676 =2*2%13*13. Tlostomy s
yTBEpXKJaro, YTO TpelUIokeHne B Havajge — «J[io0oe HaTypasbHOE YHCIO MOXHO
MIPEACTABUTH, KaK MMPOU3BEICHUE MTPOCTBIX YUCEID ABISIETCS BEPHBIM M JUIS1 IIPOCTHIX YHCEI.
[Notomy kak o mMHe, To 1 (eqUHHUIIA) TAKOE JKe MPOCTOE YHCIIO, KaK M Bce mpoune. Yto He
OTMEHSET TOro (haKkTa 4TO CHOPHI HA ITY TeMy ObUIN JONTMMH U ObLIM XapKuMu. J[o KoHIa
XIX Beka HEKOTOpBIE BBINAOIIMECS MAaTEMaTHUKU CUUTAIU | IPOCTBIM, a HEKOTOPBIE HET.
[TocnenHUM KPYIHBIM MaTeMaTHKOM, CUMTAaBIIUM | MpocThIM, HasbiBaroT 1.X. Xapau: oH
yKa3aJd ero B KadecTBE IIPOCTOrO dYHCIa B TEpBBIX ImecTn m3maHmsx «Kypca uucroi
MaTeMaTuKu», olyOinkoBaHHbIX Mexy 1908 u 1933 ropamu.

B cBoeit npeasiaymeii padote JPEBHUI KUTAMCKHI MATEMATHK JIIO XY2H,
JIPEBHUE ETMIITSHE U [IOCTOSIHHASI TOHKOM CTPYKTYPBI IITC A (AJIb®A),
4YTO MEXAY HMMH OBILIEI'O? NJIN CKA3AHUE ITPO TO, KAK HYMEPOJIOI" K
OU3HUKAM B I'OCTHU XOAWJI g npuBoaua BOT TaKOH IMpHMeEp € MOMOLIbIO KOTOPOTro
TIBITAJICSI BBIYUCIIUTH MOCTOSTHHYIO TOHKOW CTPYKTYpHI o (abda)

o ="7,297 352 569 3(11)*10—3 nnu e€ oOpaTHOE 3HAUCHUE:

1/00=137,035 999 084



Oror mpumep TakoB - X 3 + XM2+X/1 +X/2 +X/3+X/5 +X/7..... +X/137 =
137,00954424251847479562338579835603279580710018996695

[TpomexyTrok 0603HAaUEHHBIH TOYKAMH 3TO IIPOCTHIE YKCIIa B Jenutelie ot 7 no 137, rae
X ato mocrosiHHag Deiirenbayma O (HenpTa)

Kak Bumum, | eqHANA TYT HE BHINAAACT U3 psja.

51 Hamen emie OJHO OMpENeNICHHE MPOCThIX Yucel. J[Js 3TOro HaM HY)XKHO OCBEXHUTH B
maMsATH BCE, YTO KacaeTcs Takoro BOT ypaBHeHus X2 + Y2 =Z"2 (rme X, Y, Z 310
HaTypaJbHbIE YHCIIA).

C >TuM ypaBHEHHEM sI MMeEJ JeJ0 B MPOLUIBIX CBOMX padOTax, HO TOJBKO B YacTH
Kacaroleincs: TeMbl Moeii paboTsl. Ceituac moTpeOyetcst 6oJiece yriryOJeHHOE MOsICHEHHE.

TABJIMLIA

Yucno X moxer B ypaBHeHnn X2 + Y2 =Z"2 (rne X, Y, Z 3T0 HarypajbHbIEC YUCTa)
OBITh JIIOOBIM U HE TPYAHO MOJIOOparh K 3ToMy X Takue Y U Z, 4yTo Obl ypaBHEHHE ObLIO
BepHBIM. /17151 3TOT0 MMeeTcs BOT Takas TabIuLa.

Bepxnss cTpoka NOACKa3bIBAE€T, KAK NPU 3a4aHHOM X BBIYMCIUTbL Z, HUXKHAA CTPOKa
MTOKa3bIBACT OJIMH U3 BAPHAHTOB YPaBHEHUS

1) X*2/2+0,5=Z  mna X"2+Y"2=Z"2 toe Z-Y =1 (3"2+472=5"2)

) XN2/A4+1=7Z  ua XN2+Y2=Z"2 rtae Z-Y =2 (8"2+15"2=17"2)

3)XA6+1,5=Z mna X2+Y2=Z"2 tne Z-Y =3 (972+1272=15"2
4)XP2842=Z s XP2+YM2 =72 rne Z-Y=4 (2472+7072=74"2)
5) XA1042,5=Z s XP24 Y2 =22 tne Z-Y=5  (25°2+6072=65"2)
6) X "2/1243=7 g X2+Y2 =72 tne Z-Y =6 (2472+452=51/2)
7 (X 2/1443,5=7 s XA24Y 2 =272 tne Z-Y=T (2172+28"2=35"2)
8) X 2/16+4=Z  ma X2+ Y 2 =72 rae Z-Y =8 (20 72+2172=29"2)

9) XA2/18+4,5=7Z  mma X'2+Y™2 =72 rae Z-Y =9 (2772+36"2=45"2)

10) X"2/20+5=Z  ans X2+ Y2 =7"2 rtne Z-Y=10  (60"2+175"2=185"2)

PaccmarpuBasi majpHEWININE ypaBHEHUS HEOOXOAMMO BHECTH SICHOCTH B BOIIPOC O TOM
siBisieTcst i 9ucio 0 (HOJb) 4McIoOM HaTypaidbHBIM? K coKaleHWIo, BHECTH 3Ty SCHOCTB
HET BO3MOXXHOCTH. BOT OTPBIBOK CTaThU M3 BUKHIICIUH.

Yucno «HOMIbY B MAaTEMaTHKE

[puHaIIeKHOCTD K HATYpalbHBIM drciaM. CyIIECTBYIOT JIBa MOJX0Ja K OTPEACICHUIO
HATYpaJIbHBIX YHACEN — OJHU aBTOPHI MPHYUCIAIOT HOJNb K HATYPANbHBIM YHCIIaM, IPYTHE
9TOr0 HE JENalT. B pOCCHICKUX MIKOJBHBIX MpOTpaMMax 10 MaTeMaTHKEe HE MPUHSATO
MPUYUCIATh HOJMh K HATYpaJbHBIM dYHCIAM, XOTA OSTO 3aTPyJHSIET HEKOTOPHIE
(GbopMyTHpOBKH (HANIpUMeEp, MPUXOIAUTCS PA3NUYaTh JACICHHE C OCTATKOM H JICIICHHE
Hareno0). B kauecTBe KOMITPOMHCCA B MCTOYHHKAX WHOT/IA PACCMaTPUBAIOT «PACIIMPEHHBII
HATYpaJIbHBIN PSI», BKIIOYAOMUN HYIh. MHOXXECTBO BCEX HATYPAIBHBIX YHCEN TPHUHITO
0003HaYaTh CUMBOJIOM N

Mexnaynapoansie cragmaptel ISO 31-11 (1992 roxm) m ISO 80000-2 (2009 Tom)
YCTaHABIIMBAIOT CICIYIONUE 0003HAYCHUS

N — HarypanbHbIe uncia, BKiIodas Houb: (0, 1, 2, 3, 4...)

N* — HaTypanbHEIe yncna 6e3 nHyns: (1,2, 3,4 ...)

S He Oepych CyAWTh KTO MpaB B 3TOM BOIPOCE MEKIYHAPOIHBIC CTAHIAPTHI WJIH
pOCCHICKIE ITKOIBHBIC IPOTpaMMBIL. Y MEHS U APYTHX 3a00T xBaraeT. Ho Takoit ka3yc maet
MHE TPaBO YTBEPXkJaTh, YTO B YPAaBHCHUSX MHOK MpPUBEICHHBIX 0 HOJb — HATypaabHOE
grcio. B ¢Bs3u ¢ 3TM (pakTOM MOKHO 3aMETHTH TaKoe - 000 HATypaIbHOE YHCIO UMEET
B Tabmuie Y, KoTopslid paBeH 0 Hymo. opMyny Ui 3TOTO JIFOOOTO HATYpalbHOTO YHCIIa
MOJXHO OYEHb JeTKO ompenenuTs. Bo3pmMéMm, k mnpumepy uncino 11 omuHHaIIATSH.
[MopsinkoBEIiT HOMEp B TaOmUIE A ATOrO YHCIa TOXKe OyaeT paBeH 11 onwHHamIaTw.
Jlenutenb, Ha KOTOPBIHA HY)KHO OyaeT menuth X2, OyaeT poBHO B aBoe Oojbiie 11%*2=22.
3HaueHne, KOTOpOe HY)KHO OymeT mpubaBuTh K X"2/22, Oyner BaBoe MeHbme 11/2=55. B
utore Gopmysa OyJaeT UMETh TAKOH BU

11) X72/22+45,5=7 nna X2+ Y2 =72,
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roe Z-Y=11.

1172/22+5,5=11,

1172+072=11"2.

X=11, Y=0, Z=11

Hdna unmcen 1 omuH wm 2 1Ba  GOpMyJbl, NOJyYEHHBIE TakuUM IyTéM OynyT
enuHCTBeHHBIMU U JIPYTIX Z nomydeHHBIX C TOMOIIBIO APYruX (GopMys, IPUBEAEHHBIX B
TaOIUIle TOTydIeHO OBITH He MokeT. s uncna 3 Tpu yxe MoxkHo nonyduts u JJPYT'OE Z
MTOJTyYCHHOE IO MEePBOi Gopmyrie

1) X"2/2+0,5=Z nnst X2+ Y2 =72,

roe Z-Y =1

(372+472=5"2),

rne X=3, Y=4, Z=5

C uudpoit 4 yeTpipe cuTyanus 3epkalibHas U B CBOEM poJie YHUKalbHas. 3HaueHue Z
TOXe, 4T0 U ¢ nupoii 3 (Tpu) u oHO paBHO 5 (msiTH). Bhruncisercs mo BTopoit Gopmyie

2) X"2/4+1 =Z pnsa X2+ Y2 =72,

rne Z -Y =2

4N2/4+1=5,

rne X=4Y =3 Z=5

Ecnu He cumrtaTh O0LIyIO 11 BCEX HATYpalbHBIX YMCEN CHTYyauuio ¢ GpopmyioH, rue Y
=0, To uudpa 4 3TO SAMHCTBEHHBIH Cily4ail, korga X 0osbiie Y. Erunerckuii TpeyroapHUK
3M2+472=5"2 Bcerma ObUT [UIT MEHS KpaifHe TFOOONBITCH CBOMIMH CBOMCTBaMH, W s €ro
noapoOHO M3ydyall M paccMaTpuBal B CBOUX pabOTax HANpHMep B MPHUBEICHHOW BBILIE MO
TEKCTY I'ie YIIOMUHAIOTCS APEBHUE ETUNTSIHE U APEBHUMN KUTalickuil MatemaTuk Jlro Xysi.
EcrecTBeHHO Bce uMcIia MOJydeHHbIE MyTéM yMHOXeHUs 1HdpbI 4 uetbipe 4*%2=8, 4*3=12
1 T.1. OyayT uMeTh Toke X Oombiie Y.

dopmyrna moa HopsaKOBEIM HOMEpOM 4 deTbipe: uist X =4%2=8

4) X"2/8+2=7 nns X2+ Y2 =Z"2

roe Z-Y=4

812 +6"2=10"2

X=8, Y=6, Z=10.

dopmyna 1o HOPSAKOBEIM HOMEPOM 6 mIecTb: it X=4*3=12

6) X "2/12+3=Z qna X2+ Y2 =72

rae Z-Y =6

1272+972=15"2

X=12, Y=9, Z=15.

Ho yxe c 3nauenust X=4*2 =8, kpome BapuaHTa B KoTopoMm Y Menblie X

872 +672=10"2 MBI TaKke MMEeM BapHaHT, KOTOPHII BIIOJIHE BIHCHIBacTCA B oOrmiee
mpaBmiio, koraa Y Oombine X. PaccunteiBacM 1o BTOpoU opmylie

2) X"2/4+1 = Z nna X2+ Y2 =72, rne Z Y =2

(8"2+15"2=17"2)

X=8, Y=15, Z= 17

Brnpouem, npocThIX 4uCen HY ¥ IPOCTO HEUETHBIX 3TO BCE HE KacaeTcsd y 9THX uucend Y
Bcerza ooubie X.

Jns Moero J00MMOTO YHCIIa U3 €TMIIETCKOTO TPEyroibHUKa 4 (4eThIpe) MOKaxy emé
OJIMH JIOOOMBITHBIN BapuaHT, KPAaCUBBIN U MOy4UTeNbHBINA. PaccunTtaeM 3HaueHHe «Zy» AL
gricna 4 (detbipe) 1o hopMyIe U3 TaONHUIIBI MO IIOPSIKOBEIM HOMEPOM 8 (BOCEMB)

8) X"2/16+4=Z nnsi X2+ Y2 =72

rae Z-Y =8
472/16+4=5
5-8=Y=-3

[omygaercs ypaBHeHne 4°2-+(-3)"2= 5"2. Bc€ Bpoae BEpHO M MPaBHWIFHO HO MMEETCS
omao «HO» Y = (-3) To ecth Y OTpHUIATEIBHOE YKCIO, @ 3HAYUT OHO HE MOXKET OBITh
HaTypaJIbHBIM.
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Jl1g Bcex HEUeTHBIX M MPOCTHIX KPOMeE Unciia 2 Ba 3HaYeHHUE Z BBIUUCIIACTCS 0 MEepBOit
(bopmyme

1) X~2/2+40,5=Z nnst X2+ Y2 =72

rae Z —Y =1, ecnu He cumTaTh OOMIETO UIA BCEX HATypalbHBIX UHCEN BapHaHTa, B
koTopoM Y paseH 0 Hymto a X =Z.

Jymaro, 4To majibliie IpOA0JDKAaTh TaOMUIy HeT cMbicia. Kak HaiiTh Z npu 3agaHHOM X
BCEM YK€ MOHATHO. YTO XK€ MOXHO HAWTH B STOH TaOIHUIlE WHTEPECHOTO OTHOCHTEIHHO
npocthIxX uncen? Be€ ouens npocto. OnpeesieHre MpoCcToro Ynciia ¢ HOMOIIBIO GOPMYIIbI

X2 + Y2 =Z"2 (rne X, Y, Z 3T0 HaTypalbHBIC YHCIa) MOXXHO C(HOPMYITHPOBATH TaK:
«IIpocToe yncno uMeeT ABa BapuaHTa, 0 KOTOPEIM MOXKHO paccuuTarh «Zy». OfuH BapuaHT
0oOmIIHii T BceX HATYpaIbHBIX YHCEN TAE «Y» PaBeH HYJIO M PACCUUTHIBACTCA MO GopMyIie
MO/ TOPSIKOBBIM HOMEPOM TaKUM K€, KaK M HccIegyeMoe IpocToe 4uciao. Bropoit
BapuaHT «Z» pacCUnUTHIBACTCS 10 epBoi popmyre

1) X"2/2+0,5=Z mis X2+ Y"2 =72

rne Z-Y =1

B osrom mpaBmie wMeeTcs OIHO WCKIIOUCHHE Kacarolldecs dhcia 2 1Ba. ITO
€IMHCTBEHHOE ITPOCTOE YHCIIO «Z» IUIsi KOTOPOT'O PACCYMTBHIBACTCS HE T10 TEPBOM (opmyie,
a 10 BTOPOil.

2) X™2/4+1 =7 anst X2+ Y2 =72

rae Z-Y =2

Yro g umero B Buny noa APYI'UMU «Z»?

Bo3pMméM Hayrag mapouky He4YETHBIX uncen. [lepBeIM paccMoTpuMm umciao 9
PaccunTriBaeM «Zy», Kak Ul BCEX HEUSTHBIX M MPOCTHIX YHCEIN IO TIepBOi popmyre

1) X*2/2+0,5=Z nns X2+ Y2 =72

rne Z-Y =1

9n2=81, 81/2=40,5, 40,5+0,5=41, 41-1=40

B pesynbrare HeMyapEéHHBIX BRIYHCIEHUH Toaydaem 972+ 40°2=412, unu

81+ 1600 =1681. Ho eme ogno JAPYI'OE «Z» mns uncna 9 MOXHO paccuuraTh IO
TpeThell popmyre

2) X "2/6+1,5 =7 misa X2+ Y2 =72

roe Z -Y =3

9n2/6 +1,5 =15 X =9, Y=12, Z=15.

BropeiM paccmoTpum umciio 15. B naHHOM ciiydae Mbl UMEEM JOMOJHUTENBHO emé 2
BapuaHTa. [lo TpeTbUM U MATHIMU MOPSIKOBEIMH HOMEPAMHU.

(157°2+3672=39"2) X "2/6+1,5 =Z mnsa X2+ Y2 =Z"2

roe Z -Y =3

(1572+2072=25"2) X~2/10+2,5=Z mast X2+ Y2 =72

rneZ-Y=5

it Toro uto OBI TOTHOCTBIO 3aKPHITH BOIPOC C «Jpyrumu Z» HyXHO 6oee moapoOHO
Tak cKas3aTb B JIETalsIX UCCIEAO0BaTh CUTYAaLUIO C BOSHUKHOBEHHMEM 3THX «Zy». Jlis 3TOoro
BO3BMEM YHCIO, KOTOPOE BBIYMCIUM CAMH W IIOCTapaeMmcsi, 9To ObI OHO OBUIO CIIOKHEE B
IUTaHE HOBBIX «Z» 00pa3oBaHuil. S qymaro uieaibHO OAOMAET BOT 310 3 * 5 * 7 * 9 = 045,
HMerotes 1 IpocThie YKCila U HEMPOCTHIE - IPOCTO HEYETHBIE.

IlepBoe «Z», KaKk s y)Ke MUCANl BBIIIC BCErnaa IS BCEX MPOCTBHIX W HEUETHBIX YHCEI
OyzeT BEIYUCIATHCS 10 (opMyIie 1o HoMepoM 1 (oJ11H)

1) X*2/2+0,5=Z nas X2+ Y2 =72

roe Z-Y =1

94572/2+0,5= 446513 =Z, Y = 446513-1 =446512

94572 = 893025, 44651272 = 199372966144

sqrt(893025+199372966144) = 446513

[onpoOyem MHOXHUTENs 3 (TpH) KOTOPHIA yJacTBOBal B 00pa3oBaHWMU umcia 945.
Beruncnsiem crenyromiee «JIpyroe» Z mno tpetbeit popmysie U3 TaOIUIbL.

3) X "2/6+1,5 =7 qna X2+ Y2 =772
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roe Z -Y =3

94572/6+1,5 = 148839=Z, Y = 148839 -3 = 148836

94572 = 893025, 148836"2 = 22152154896

sqrt(893025+22152154896) = 148839

I[onpoOyem MHOXHUTENs 5 (TATH), KOTOPHI y4acTBOBaJ B OOpa3oBaHWM 4ucia 945.
Beruncisiem cnenytomiee «/Ipyroe» Z no nstoid popmysie U3 TabIHIbI

5) X*2/1042,5=Z mna X 2+ Y2 =72

rneZ-Y=5

94572/10+2,5 = 89305= Z, Y =89305 -5 = 89300

94572 = 893025, 89300" 2 = 7974490000

sqrt(893025+7974490000) = 89305

[onpobyem mHOXUTENs 7 (CeMb), KOTOPBHIH y4acTBOBaI B 0oOpa3oBaHMHM uucia 945.
Brruncnsiem cnenyromee «/Ipyroe» Z o ceapmoit popmyse U3 TabIuIibl

7) (X "2/14+3,5= Z mns X"2+Y"2 =72

roe Z -Y=7

94572/14+3,5 =63791 =Z, Y = 63791-7= 63784

94572 = 893025, 63784 "2 = 4068398656

sqrt(893025+4068398656) = 63791

[onpobyem MHOXHTENb 9 (1EBATH), KOTOPHIM ydyacTBOBaJ B 00pa3zoBaHuM uucia 945.
Beruncisiem crenyromiee «Jpyroe» Z mo aeBaToi Gopmysie 3 TaOIUIlbI

9) X"2/18+4,5=Z msa X" 2+Y"2 =72

rae Z-Y =9

945/18+4,5 = 49617 =Z, Y = 49617- 9 = 49608

94572 = 893025, 49608"2 = 2460953664

sqrt(893025+2460953664) = 49617

Kax MbI MOxeM BuueTh y uucia 945, KoTopoe MOIy4MiIM MPU YMHOXKEHHUU APYT Ha
npyra gucen 3, 5, 7, 9 uMmeeTcs HIECTh BapHAHTOB «Z», KOTOPbIE MOXKHO TMOJIY4YHUTh,
COOTBETCTBEHHO IPUMEHSST (POPMYITBI M3 TAOIHIIEI O HOMepamH 3, 5, 7, 9 u no obmieit s
BCEX HEUETHBIX U POCTHIX urcel (GopMmyJie Mo MOPSAKOBBIM HOMEpoM 1(0anH).

Ot Z TaKkoBHI

446513- cooTBeTcTBYET TIEpBOIt hopmyre 1(oauH)

148839 - cooTBeTCTBYET MHOXHTENIO 3 (TpH)

89305 — coOTBETCTBYET MHOXHTEIIO 5 (TISITh)

63791 cooTBETCTBYET MHOKHUTEIO 7 (CEMBb)

49617 coOTBETCTBYET MHOXKHTENIO 9 (ICBATH)

Mmeercs Tak sxe oOLMit 1714 BCEX HATYpaJIbHBIX YHCET BapHaHT, B KoTopoM Y=0a X =7

HUror: uncno 945 nmeer mecth pa3nuyHbiX Z B ypaBHeHUH X2 + Y2 =Z"2, tne X, Y,
Z st0 HaTypanbHble yncna. [lonbiTkn HaliTh emé kakoe He OyAb «Z» MPH UCIOJIB30BaHUH
KaK#X - 00, Ipyrux GopMyn B Tabiwie 1Mol HeYETHEIMA HOMEPaMH MOTEPIIeH Heyaaqy -
«Z» TONy4yaroTCsT HE HATypaJbHbBIMHM YHCIIAMHM, a C JpOOHBIMHM OKOHYaHHsMH. Bce
OCTaJIbHBIE BO3MOXHBIE «Zy» i yucia 945 s Obl Ha3BaI «COMYTCTBYIOLIUEY. DTO TE «Z»
KOTOpPBIE MOTYT OBITH IOJY4EHBI C MOMOLILIO (OPMYJT M3 TAOIHMLBI IO TOPSIAKOBBIMU
HOMEpaMH PaBHBIMH YHCIIaM Ha KOTOpble 3HaueHne 945°2= 893025 nenmurcst Oe3 ocTarka.
3*5=15, 3*7 =21, 3=9 =27, 3*5*7=105, 5"2= 25, 72 =49, 9°2=81, 9"3 =729 u T.1. Kax
BUJIMM OCHOBY BCEX THX YHCEN COCTaBJIAIOT EpBOHavanbHble MHOXHUTENH 3,5,7,9. Ho BoT
B KAaKHX CIOKHBIX (POpMax W B3aMMOJCHCTBHAX s e€lIe He N0 KOoHIa paszobOpaincs. Ho
BIIPOYEM HETIOCPEICTBEHHO Ha TJIaBHYIO 3a7ady — JIOKa3aTeJIbCTBO TOro uro | (eauHMIA) -
9TO MPOCTOE YHCIIO ITO HE BIUSET.

Bo3pmeM Temepp Te k€ MHOXHTENHM, HO HEPBBIM W3 HUX IMyCTh OydeT 4ucio 2.
2*3*5*7%9=1890. [Ipu momomy nepBoit GopMyNIbl «Z» B BUAE HATYPaIbHOI'O YHCIIA MBI
MTOJTyYUTh HE CMOKEM.

189072/2 +0,5 =1786050,5
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JIroboe u€THOE UYUCIIO HE MOXET HUMeTh «Z» HaTypajlbHOE YHCIO0, KOTOPOE MOKHO
MONyYUTh MO0 JH000# (opmyne ©3 TaOIMHWIBI MMOA HEYECTHHIM HOMEpPOM. ITO MPaBUIIO
JeUCTBYeT U B 00OpaTHyr0 cTopoHy - JIroO0oe HEeu€THOE 4YHCIO HE MOXKET HMEThb «Z»
HaTypaJIbHOE YHUCIIO0, KOTOPOE MOXKHO MOJYYHTH IO JII000H (opMmylie H3 TaOIUIBI TOJ
YeTHBIM HOMepoM. Bosuukaer Bompoc — «Ho Benp mpu oOpasoBanmu umcia 1890 Obim
HCITOJIb30BAaHbI TaKW€ BOT MHOXHUTENH 3,5,7,9, 2*3* 5%7*9 = 1890, kak ke Toraa OBITH C
TeM Kakue «Z» MOTYT OBITh TOJydYeHBl i 3Toro umcna 1890, W Kakoe BIUSHHE B
00pa3oBaHUU JTUX «Z» HMMEIT B TaKOM cliydyae HeueTHble MHOxwuTenu? Oter «Jla
HEYeTHBIE MHOKHUTENN TOXKE UMEIOT BIUSHHUE B TOM Kakue «Z» OyIyT MOJydeHBI, HO TOJBKO
C IIOTIPABKO#i - ITH HEUETHbIE MHOXKHUTEIH JOJDKHBI ObITh YMHOXEHBI Ha 2 — yIBOEHBI. Bee
BO3MOJKHBIE «Z» 1yt uncaa 1890 MoryT ObITh MOTYYEHBI ¢ IIOMOIIBI0 (HOPMYIT U3 TaOIHIIBI
IOJT IOPSIKOBBIME HOMepaMu 2*3=6, 2*5=10, 2*7=14, 2*9=18. Haxonum nepByt0o «Zy» st
yucna 1890 ¢ moMouipio BTOpoii (OopMyIbl U3 TaOIUIIbI

2) X"2/4+1 =Z nns X2+ Y2 =72, rne Z-Y =2

189072 /4+1= 893026 Y = 893026-2 = 893024

189072 = 3572100, 893024 2 = 797491864576

Sqrt(3572100 + 797491864576) = 893026

Pacuér Bcex ocTampHBIX «Z», KOTOpPBIE MOYKHO TOJTYIHTh A uncia 1890 ¢ moMotmsio
¢dopmyn nopn mnopsakoBsiMu HoMmepamu 6,10, 14,18. S npuBoauTh He Oymy, YTOOBI He
3arpoMOX/IaTh TEKCT. BHUMATEIbHBIM YUTATeNb, S IyMaro, caM BIIOJHE CIIOCOOEH 3TO
caenatb Tpu skenaHuu. Kak U B ciiygae ¢ TIPOCTBIMH W TPOCTO HEUETHBHIMH BapHaHTaMH
MHOXHUTeNEeH Takux «Z» mnonydaercs 6 (mectb). Ot «Z» g uuciaa 1890 MoxHO
paccunTats o (GopMyliaM B TaOJIUIIE MO TIOPSIIKOBEIMU HOMepamu 2, 6, 10, 14, 18.

Hy u mecras popmyina oz nopsAKOBGIM HOMEPOM TaKUM JKe Kak ¥ camo yucio 1890 B
9TOM BapuaHTe Y paBeH 0 a X=«Z»

MOXHO ¥ BapWaHThl C TPOCTHIMA W HEYCTHBIMH MHOXHTCISIMH HAIKMCATh, Kak
MHOJKHUTEITH, MOJy4aeMble IIyTeM YMHOXEHUsS uucen 3, 5, 7, 9 Ha eaunuity 3*1, 5*1, 7*1,
9*1. Ho B cnoXwWBIIEHCS NpaKkTHKE YyMHOXeHWe Ha | (eOWHUILY) IPOCTO HE MUIIYT — HE
NpUHATO Tak nucaTh. Kak Bmpouem, u nenenue Ha | (egunmiy.) Ho ecnu moaxomuts k
3TOMY CTPOTO — TO TIOJIYYaeTCsl, YTO MUCATh HY)KHO, | SIUHMIIA HE TaK MPOCTA, KaK KaKeTCA.
To ecTb MHOXKHTENH U «Z» MPOCTHIX M HEYETHBIX YHCEN HYXHO mucarh Tak — 1*3 =3,
1*5=5, 1*7=7, 1*9=9

MHOXUTENH [T YeTHBIX YHCENT HYXKHO MUCaTh Tak- 2*3=6, 2*5=10, 2*7=14, 2*9=18

[IpuBeny Oojee MONHBIA OTBET KOTOPBI MHE Hana «Aimca» Koraa s e€ CIpOCHi
«OmnpeneneHue MPOCTOTO YUCIIA

IIpocToe umcno — 3To0 HaTypalbHOE YHCIO, KOTOpOE OObIIE eAUHUIIBI U UMEET POBHO
JIBa pa3IMYHBIX HATYPAIbHBIX MEUTEIS: SANHUILY B caMo ceOsl.

IIpumeps! mpocTeiX uucen: 2, 3,5, 7, 11, 13, 17 u tak nanee.

HexoTopsie ocobeHHOCTH:

Yucio 1 He OTHOCUTCS HU K NIPOCTHIM, HU K COCTaBHBIM YHCJIaM, TaK KaK y HETO TOJBKO
OJIMH JICIUTENIb — CaMO YHUCIO 1.

[IpocThIx yncen OECKOHEYHO MHOTO. DTO YTBEp KAeHHE ObIIo 10Ka3aHo EBkimoM.

Uucno 2 — HauMeHbIllee W €IUHCTBEHHOE YETHOE MpocToe 4ucio. Bce ocranbHbIE
MIPOCTHIC YUCIIa — HEYETHBIE.

JIroboe HaTypalbHOE YHCIO, KpoMe 1, JIUOO SIBISCTCS MPOCTHIM, JIOO MOXET OBITh
MPEICTaBICHO B BHIE MPOM3BEACHHUS NPOCTHIX YHCEN, MPUYEM 53TO NpPEACTaBICHUE
€IMHCTBEHHO C TOYHOCTBHIO JI0 IOPs/IKa COMHOXKUTeNel (OCHOBHAs TeopeMa apH(hMETHKH).

Paznen Ne2

JOKA3ATEJIBCTBO TOI'O, YTO UMCJIO 1 (EAUHULIA) ITPOCTOE YHCIJIO.

Teneppb ucciaenyeM Kaxablil eMeHT oTBeTa Anuchl. CpaBHUM ¢ MOMMH BBIBOJIAMH, a
Koe - tme m ocmopuMm. Hccmemyem BoT 3T0 yrBepkaenme: «IIpocroe umcmo — 370
HaTypaJlbHOE YHCJIO, KOTOpOE€ OOJbllle EJUHUIBI W HMMEET POBHO JiBa pa3JIMuHBIX
HATYpaIbHBIX ACTHUTEN: SAUHUITY U CaMO ceOsD».
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Ceifyac CpaBHUM 3TO YTBEP)KJCHHE C MOUM OIpEAEICHHEM TOr0 YTO TaKoe MpOCToe
YHCIIO, €CTIM pacCMaTpUBaTh 3TO depe3 mpusmy hopmynsl X 2+Y 2=7Z"2 npu tom, 910 X,
Y, Z natypaibHbI€ 4UCIA.

Bor 9ro 5 Hanmcan panee - «OmnpeneneHne MPoCTOro YUCiIa ¢ MOMOIIBI0 GopMyisl X2
+ Y2 =Z"2 (rne X Y, Z 310 HaTypaJbHBIC YHCIIa) MOXHO CPOPMYIMPOBATh TaK: IIPOCTOC
yrcao X UMeEeT JBa BapuaHTa, 10 KOTOPBIM MOXKHO paccuuTaTh «Z». OnuH BapHaHT 00IMH
JUISL BCEX HATYPaIbHBIX 4HcelN re «Y» paBeH HYJI0 M PAacCUUTHIBACTCS MO (hopMyse 1Moj
MIOPAJKOBBIM HOMEPOM TaKHUM JKe€, KaK U HCCleqyeMoe MpocToe yucio. Bropoi BapuaHT
«Z» pacCUUTHIBAETCS 110 TIEPBOU (opMmyIre:

1) X*2/240,5=Z nna X2+ Y"2 =22

rne Z-Y =1

He HyxHO OBITh TEHHEM, YTO OBl 3aMETHTH HEKOTOPYIO CXOKECTh B (DOPMYIHPOBKAX.

Ot Anmcer - «Camo cebs», B MoeMm ompeneneHnn «OQuH BapHaHT oOmuMH s Bcex
HaTypaJbHBIX dYHCeNl TAe «Y» paBeH HYII0 M paccuuThiBaeTcs 10 (opMyse I0x
MTOPSAKOBBEIM HOMEPOM TaKHUM K€, KaK ¥ UCCIIEAYeMOe IIPOCTOE YHUCIION.

Ot Anucel — «Egunuity», B MoeM onpeeneHun «BTopoil BapuaHT «Z» pacCUnuThIBAETCS
o niepBoit popmyne X*2/2+0,5=Z s X2+ Y2 =Z"2, rne Z Y =1»

Ot Ammcel - «Yucno 2 — HauMeHBIIee M eIMHCTBEHHOE YETHOE MpocToe uymcio. Bee
OCTaJIbHbIE MPOCTHIE YHCIa — HEUYETHBIE) B MOEM omnpereneHun «B aToM npasuiie umeercs
OJIHO MCKJIFOUEHUE KACAIOLIMECs YHCia 2 J1Ba. DTO EIUHCTBEHHOE NMPOCTOE YUCIO «Z» IS
KOTOPOTO pacCYMTHIBACTCS HE O mepBoii Gopmyre, a mo Bropoi: X"2/4+1 =Z ma X2+
Y2 =7Z"2,rne Z-Y =2».

MOXHO 3aMETHUTb, YTO 3TH BBICKA3bIBAHHA M OMPENCICHUS YTO OT MEHS, YTO OT AJIHCHI
TOXXJIECTBEHHBI B CMBICIOBON dacTH. HO BOT kaMeHb NPETKHOBEHHS Y MEHS ¢ ANUCOH B
OTPEAETICHUN TOTO YeM ABJISEeTCS Yncio 1 (equHuIa).

Aica cuurtaer, 4to l(emuHMIA) HE SBISIETCS NPOCTHIM 4ucioM — «Ywueno 1 He
OTHOCHTCSI HU K IPOCTBIM, HU K COCTaBHBIM YHCJaM, TaK KaK y HEro TOJIBKO OJWH JETUTEIh
— camo uncno 1». Hukakux HI0aHCOB U pacCyKICHUH HE MIPUBOJUTCS B CHITy TOTO, UTO 3TO
Kak Obl SIBJISICTCS] UCTUHOM B MEPBOM U MOCJEIHEN WHCTAHIIUU U PACCYXIaTh B CUTY SIBHOU
IIPOCTOTHI (POPMYITHPOBKU HE IPUXOAUTCS. S 5Ke yTBEpXKaro, 4YT0 BCE HAMHOTO CIIOXKHEE.

[Ipocrora hopmynrpoBKH B JaHHOM citydae siBIsieTcsl MoaBoXoM. [laBaiiTe yBaskacMbIi
YUTaTENbh BHUMATEIbHEE MPUCMOTPHMCS K MOEMY ONPEAENICHHIO TOTO YTO TAaKOE IIPOCTOE
yucno «OnpeneneHne IpocToro yucna ¢ nomouipbio Gopmynsr X2 + Y 2 =72 (rne X, Y,
Z 3T0 HaTypalbHBIE YHCIa) MOXHO copmynupoBaTb Tak: IIpocroe umcino mMeer asa
BapHaHTa, N0 KOTOPHIM MOXXHO paccuuTarh «Z». OmuH BapuaHT oOOWmIMH i1 BCex
HATypaJIbHBIX 4YHCeNl TAe «Y» paBeH HYII0 M pPacCUUThIBaeTCs 10 (OpMyse Ioj
MTOPSIAKOBBIM HOMEPOM TaKUM K€, KaK U HCCIIETyeMOE IIPOCTOE YHCIIO.

Bropoii BapuaHT «Z» paccuuThIBaeTcs 1o nepBoii hopmyre B Tabnuie

XM2/2+0,5=7 misg X2+ Y2 =7Z"2, tne Z-Y =1

Hanpumep paccmoTpum npocroe unciio 3 (tpu). OMH BapuaHT pacueTa «Z» JeiaeM 110
¢dopMyne ¢ NOPSAAKOBEIM HOMEPOM TaKHM JKe, KaK M HCCIEAyeMOe IMPOCTOe YHCIO, B
JaHHOM ciydae 3 (Tpu)

X "2/6+1,5 =7 nns X2+ YN2 =272,

rne Z-Y =3

372 /6+1,5=3, rne X=3,Y=0,Z =3

3-0=3

Bropoii BapuaHT «Z» paccunuThIBacTCs 10 NepBoi Gopmyrie B Tabnuie

XM2/2+0,5=Z nnst X2+ Y2 =22, tne Z Y =1

372 /2+0,5=5

rae X=3, Y=4, Z=5, rae 5-4=1

JaBaiiTe pacCMOTPUM TEMEPh ATY Ke CUTYyaIHIo ¢ yncioM 1(exuanma) X =1.

Onun BapuaHT pacyera «Zy» nenaeM 1o (Gopmyse ¢ MOPSAKOBHIM HOMEPOM TaKHM XKe,
KaK U UCCIIeIyeMoe MPOCTOE YUCIIO, B TaHHOM ciry4dae | (o1uH)
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1) X*2/2+0,5=Z nnsa X2+ Y2 =72,

rne Z-Y =1

1°2/2+ 0,5 =1, rre X=1, Y=0, Z=1

1-0=1

Bropoii BapuaHT «Z» paccunThIBAETCS 10 NepBoi Gopmyre

XA2/2+0,5=7Z nnst X2+ Y2 =72,

rne Z-Y =1

MsHorue ynraTenn Bo3MyTsTces - «Tak 310 xke Ta ke camast Gopmynal» u B odmem OynyT
mpaBsl. Ho BapuanToB To [IBA! UTO (hopMyrna omHa 1 Ta ke 3TO (DaKT, HO MOIX0/a TO BA:

1) OnuH BapuaHT pacuera «Z» nenaem 1o Gopmysie ¢ HOPSIIKOBEIM HOMEPOM TaKUM K€,
KaK 1 UCCIIelyeMoe MTPOCTOE YUCIIO, B JaHHOM cirydae | (eanHuIa)

2) Bropoii BapmaHT «Z» paccuuThIBaeTcsl mo nepBod ¢opmyine B Tabmuue. To, uro
(dbopmyna ollHa U Ta Ke Tak, 3TO IIOTOMY YTO B 3TOM MecTe B Tabnuie o0a BapuaHTa pacyera
«Z» CONIINCH B OJTHOM TOUKE — JIOKAIIHH.

Ho ObITh nByMS BapuaHTaMH pacyeTa OHU OT 3TOTO HE IepecTaid. B Ku3HU Besikoe
Ob1BaeT. BOT B3sTh, K IpIMeEpY, ABa Pa3INIHBIX 0€3 COMHEHUS yncia 3(Tpu) u 4 (deThipe) a
«Z» y HAX OJTHO Ha JBOMX M paBHO 5 (1siTh). B Mupe uncen ectb MHOroe, apyr I'opaumo,
YTO U HE CHWIOCh HalluM Myzapenam. J[aBaiite mpoBeéM MbICIEHHbBINA HKCIIEPUMEHT.

Bam naHo 3ajmaHue, BBIYMCIUTH BCE BO3MOKHBIE «Z» Uil mpocrtoro uucia 3 (tpu) ¢
oMo GopMy U3 Tabnuisl. Bel 3T0 3a7aHKe BBIMOJHIIN U HALUTK [1BA BAPHAHTA «Z»
OnmuH «Z» BBl BEUHUCITIIN 10 (opMyNe ¢ TOPSAAKOBEIM HOMepoM 3 (tpm). [omyummu «Zy»
paBHyio 3 TpéM u paBHylo X a Y=0. Bropoii BapuaHT «Z» BBl BBIYHUCIWUIU TIO TEPBOM
¢dopmyie B Tabimie

XN2/2+0,5=7Z nast X2+ Y2 =72,

rne Z-Y =1

(3"2+412=5"2)

BaMm mocsie BBIMOJHEHHON pabOTHI 3aJal0T BOMPOC «BBI BOCIONB30BATUCH (hOPMYIIOi
IOJl TEM JK€ MOPSIKOBEIM HoMepoM 4to M X? Bam ortBer — «Jla s BocCIOJb30BaJICS
(dopMys0oi 1oJ TeM ke MOPSIIKOBBIM HOMEpOM 4To M X». Bam 3aiator crienyromuii Bonpoc
«Bp1 BocmonpzoBanmck nepBoit hopmynoit B Tabmmne? Bam otBer «/la s Bocmonb3oBaucs
nepBoil ¢Gopmynoii B Tabmuue». Bam paioT cnexyromiee 3ajaHHE BBIYHCIUTH BCE
BO3MOJKHBIE «Z» s pocToro yucha 1 (eaumHnna) ¢ moMomso GopMyn u3 Tabmwumbl. Ber
CHPaBHIIMCh U C 3THM 33/IaHHEM.

BaMm mocie BbImonHEHHOH paboTHI 3a7al0T BOMPOC «BBI BOCIONB30BAUCH (popMysIoi
IOJl TEM JK€ MOPSIKOBHIM HOMepoM 4ro M X? Bam orBer — «Jla s BOCIIOIB30BAJICS
(dbopMysI0i 1O TeM ke NOPSIKOBBIM HOMEPOM 4TO U X». Bam 3anaror cneayroimuii Borpoc
«Bp1 Bocmionp3oBanMck niepBoii hopmyroi B Tabnuie? Bamr otBer «/la st Bocmonmp3oBancs
niepBoi opmyroi B tabnune». Ckakute, pa3Be €CTh B BallMX OTBeTax JIokb? Her, BCE
abcoIfoTHAs TIpaBaa W 3TO SICHO MaéT HAM IMOHSTH, YTO B CiIydae ¢ 4uciioMm | (emuHMIA)
BallIM JEHCTBUA MO OMPENETICHUIO «Z» TOYHO TaKHe ke, KaK ¥ MPHU IPeAbIAYyLIEM 3aJaHUH C
MIPOCTHIM YUCIIOM 3(TpH).

A u3 3TOTO ClenyeT Takoi BbBOA — «Uncio 1 (exuHuMIA) Takoe jke MpoCcToe YUCIIO, KaK
U Bce mpoune». YTo coOCTBEHHO U TpeOOBaJIOCh J0Ka3aTh. Alca paccMaTpyuBaeT uucio 1
(enWHMIIA) TPOCTO, KaK rojoe YHCIO caMo 1Mo cede M /13, B TaKOM ciIydae s COTJIAcEH,
OoJibllle TOTO ONpeleNieHns] KOTopoe ceidac cymiecTByeT «Umcno 1 He OTHOCHTCS HU K
MIPOCTBIM, HH K COCTABHBIM YHCIIaM, TaK KaK y HEro TOJBKO OJHH JEIUTENh — CaMO YHCIIO
1» u3 aTOTO (haKTa HE BEDKMEIB. S e He paccMaTpUBar0 Yucio | (eaMHUIA) KaK caMo 10
cebe cymecTBymoniee u 601ee HIKaKIX MPU3HAKOB HE AMEIOIIee.

51 paccMaTtpuBaro CocoObI MOYYSHHUS pe3ynnbTaTa «Z» B ypaBHEHUN

XM+ Y2 =772, tne X, Y, Z - HatypanbHble yucna. C BapuaHtoM, e X = 1 u
00HapyXMUBAETCs, YTO CIIOCOOBI MOMYYEHHS «Z» B 3TOM CIydae HU 4e€M HE OTIMYAIOTCS OT
TaKOBBIX, KOTOPBIE HMEIOTCS M B JIIOOBIX JPYIHX CIIydasx rae X = MPOoCTOe YHUCIIO.
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Paznen Ne3

UYro emé HOBOTO MpO IMPOCTHIE YHCIa yaanoch y3Hate? Hy Tak mo menmoun. Menods B
JAaHHOM ciydae Takasd. — «Ecnu B ypaBHeHuun X 2+Y *2 =72, rae Bce WieHbl ypaBHEHUS
HaTypalbHbIC YHCNa, 2 X U Z SBISIOTCS MPOCTHIMU YMCIAMH, TO MOKHO C YBEPEHHOCTBHIO
YTIBEpXkK/iaTh, 4TOo Z 3aKkaHuMBaeTcss Ha | (eamHHIy). DTO TPaBHIO MMEET TOJBKO JBa
WCKITFOYEHHUS JUTS TAKMX BOT BApHAHTOB - (3\2+4/\2=5"2) (5"2+12/2=13"2)

BoT Hawano BEIMHCIEHHS BceX ypaBHeHHU Buma X' 2+Y”2=7"2 B kotopom X, Y, Z,
HaTypaJibHbI€ YMclia pU TOM 4To X mpocroe yucno. [locne ctpoku ¢ neducamu. MUy B
COKpalIeHHOM BHJe. BHauane mumry caMo paBeHCTBO M €CJIM Z IPOCTOE YHCIO, TO €ro
IUIY 32 CKOOKAMH JOTIOJIHUTEIEHO

(372+472=5"2) 5

(5"2+12"2=13"2) 13

(772+2472=25"2)

(1172+ 6072=61"2) 61

(1372+8472=85"2)

(1772+14472=145"2)

(1972+18072=181"2) 181

(2372+26472=265"2)

(2972+42072=421"2) 421

(3112+48072=481"2)

(3772+68472=685"2)

(4172+84072=841"2)

(4372+92472=925"2)

(4772+110472=1105"2)

(5372+140472=1405"2)

(5972+1740M2=1741"2) 1741

(6172+186072=1861"2) 1861

(6772+224472=2245"2)

(7172+2520M"2=2521"2) 2521

(7372+2664"2=2665"2)

(7972+3120"2=3121"2) 3121

(8372+344472=3445"2)

(8972+3960"2=3961"2)

(9772+470472=4705"2)

(10172+510072=5101"2) 5101

(10372+5304"2=5305"2)

(10772+572412=5725"2)

(10972+ 594072=5941"2)

(131"2+8580"2=8581"2) 8581
(139"2+9660"2=9661"2) 9661
(18172+16380"2=16381"2) 16381
(19972+1980012=19801"2) 19801
(27172+3672072=36721"2) 36721
(349"2+6090012=60901"2) 60901
(37972+71820"2=71821"2) 71821
(40972+8364072=83641"2) 83641
(449"2+100800"2=100801"2) 100801

Jlerko 3amMeTHTh, YTO C YyBEJIMYCHHEM 3HaucHHs X, 3HaueHHe Z/X ¢ KakIbIM
MOCIENYIOIUM NpuMepoM yBennuuBaercs. [lepBoie 10 mpocThIX 3HaUEHUN «Z» HMEKTCA
yke Ha 5101. OcranbHble 9 MPOCTBIX «Z» pacroiararoTcsa Ha OCTAIbHOM YHCIOBOM psijie 10
95000. C yBepeHHOCTBhIO MOXHO CKa3aTh, YTO YEM Jajee BBEpX Mbl OyJieM MOJTHUMATHCS 110
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YHCIIOBOM OCH, T€M pexe OyIyT BCTpEe4aThCs BapHaHTHI, IPU KOTOPHIX U X U «Z» OynyT
MIPOCTHIMHU YHCIIAMH B OJHOM ypaBHEHHWH. HO MHTYWIMS MOJACKa3bIBAET, YTO BCTPEUYATHCS
TaKue BapUaHThl OyIyT XOTh B OoJiee peiko, HO HE HCUE3HYT COBCEM.

Haiiti xakyro - 1100 MOCIeA0BATENFHOCTD B 3TOM YBEIWYECHUH [IOKA HE TIPEACTaBIISETCS
BO3MOKHBIM.

JanpHelmue npuMepsl, B KOTOpbIX X U Z IpOCThIEe yucia He paccMmarpuBai. Ilotomy
KaK OTPaHWYMIICS TEMU 3HAYCHUSIMU IPOCTHIX YHCEN, KOTOPHIE MOXKHO HAWTH B MHTEPHETE B
npenenax 100 000. Bonee Gomplume MpocTble YHCa, KOTOpbIE AAET HMHTEPHET s HE
paccmarpuBas. MOXHO 3aMETHTh, 4YTO IIPOCTOE YHCIO X BO BCEX OJTHUX CIydasx
3akaHuuBaercss wid Ha | wimm Ha 9. EcTecTBEHHO, 4YTO NpPH NPUMEHEHHH (OPMYIIBI
XM2/2+0,5=7 mist X2+ Y2 =72, tne Z —Y =1 B 3TOM ciiyuae Z eCiii OHO TOXKE MPOCTOE
yucno Oynmer okaHumBaThes Ha 1 (eauHuny). EnvHCTBEHHOE MCKIIOYEHHE B TakHX BOT
ypaBHeHusx (3°2+4/2=5"2) 5, (5"2+12/2=13"2) 13

[pocTeie uncia, 3akaHYMBarOmIKecs Ha 3 U 7 1O 3TOH (opMyne Ha0T B pe3ynbrare Z ¢
nocnenHei udpoii 5, KoTopast He MOKeT OBITh IIPOCTHIM YMCIIOM IIOTOMY Kak JeJIUTCs Ha S.

1372=169, 169/2= 84,5, 84,5+0,5= 85.

1772=289, 289/2= 144,5, 144,5+0,5=145

U3 3Toro MoxxHO chopMyIHpOBaTh Takoe BepHOE yTBepKAeHNEe — «B paBenctBe X 2+Y
A2 =772, rzie Bce 4iieHbl paBeHcTBa X, Y, Z HaTypalbHble YKciia, a X MPOCTOE YUCIIO, YUCIIO
Z MOXeT OBITh TMPOCTHIM TOJBKO B TOM CiIydae, €Clii X OKaH4MBaeTcs Ha mudpy 1 wim 9.
UYucno Z, ecnu OHO OyzIeT MPOCTHIM 00s13aTeNbHO, OyneT 3akaHumBaTbes Ha 1 exuamity. Ho
TO, uTO Z OyJeT B 3TOM Cliy4ae MPOCTHIM YHCIOM HeoOs3arenbHo. (3172+480/2=481"2)
481=13*37.

[MonHOCTHIO OTBETHTH Ha Bomnpoc — Kakoe nmpoctoe yncio X B popmyne X 2+Y A2 =72
IaéT B pe3yabTaTe TOXe MpocToe gucio Z? S He cMor, HaBepHOE 32 HEMMEHHUEM BPEMEHH.

Cnucox numepamypuot / References

1. Teopema ®epma — Ditnepa unu HHaYe «POXKAECTBEHCKas Teopema Depmay.
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XUMHNYECKHUE HAYKHA

TEOPUSA ATOMOB DJIEMEHTOB
Crenenko B.10.

Cmeyenxo Baaoumup FO3eqhosuy — 00kmop mexHuueckux Hayk,
2. Mozunes, Pecnybauxa Berapyce

Annomayun: 6 cmamve, HA OCHOBAHUU MEOPUU AMOMA 8000pOOA U pACHemos,
npeocmagienbl OCHO8HbIE NONOMHCEHU HOBOU MeopuU amomos diemenmos. Bee anexmponul
6 AMOMax 21eMEeHmMO8 OBUNCYMCS BOKpYe A0ep NO MPAeKMOPUsIM SUHMOBLIX CHUpanel,
€030a6as amoMHble MAcHUMHble opouUmany ¢ coocmeenHol sHepauell. s 1eKmpoHOs
ImMux opoumaneii GbINOIHAIOMCA COOMHOUleHUe HeonpedereHHocmeli I etizenbepea u
mpemuti nocmynam bopa. Paspabomana memoouxa pacuema napamempos amomos
anemenmos. Ilpousgeden pacuem napamempos amomos Om 6000p0da 00 aApeoHd 8
3A6UCUMOCIU OM SHEPSUL UOHUAYUU IMUX AMOMO8, UX NOPAOKOGHIX HOMEPOS U HOMEpPO8
obonouex anekmponos. Ilokazano, umo dHepeuu GHEWHUX IIEKMPOHO8 & aAMOMAX
INEMEHMO8 ONPedeIsiomcs, 8 OCHOBHOM, SHEPSUAMU AMOMHBIX MASHUMHBIX opoumanet
IMUX INIEKMPOHOE U IHEPLUAMU B3AUMOOCUCTNEUIL IMUX ATNOMHBIX MAZHUMHBIX OpOUmaneil.
B obonoukax amomog s1emeHmos camuie gbiCoKUe IHEP2UU UMEIOM AmMOMHbIe MASHUMHbLE
opbumanu co cnapeHHviMu 3nekmpoHamu. I1okazano, ymo paouycol amomos 6 MOIeKyIax u
COEOUHEHUAX 3HAUUMENLHO MeHblle, YeM Paouycbl c60000HbIX AMOMO8 dNeMeHmos. mo
npoucxooum 01a200apsi 83aUMOOCUCHEUI0 AMOMHBIX MASHUMHBIX OpOumanell amomos
monexkynax u coedurenusax. Coenacno meopuu amomos 1emMenmos, A0pa amomos cocmosm
U3 NO3UMPOHO8 U AEKMPOHO8, KOMOPble OBUNCYMCS 8 A0PAX NO KPY2OBbIM GUHMOBbIM
cnupanam, cosoasas sAdepHvie Maznumnvie opoumany. CunvbHvle MazHumHvle NOJA,
coz0agaemvle IMUMU OPOUMATAMU, YOEPIHCUBATON OBUNCYIUECA HACMUYLI 8 NPOMOHAX U
HeUmpoHax, HecMOmMps HA Npomugodelcmsyowue dleKmpocmamuyeckue cuivl. B
NPOMOHAX U HEUMPOHAX INeKMPOHHbIE U NOZUMPOHHBIE AO0epHble MASHUMHbIE OpOUManu
pacnonodcenvl criosmu. Taxue nepugepuiinvle ciou ¢ OY€Hb CUTLHLIMU MASHUMHbLIMU
NONAMU  OCYWeCBIAIOM A0epHble C8A3U 8 AMOMax IneMenmos. Amomnvie u sdepHvie
MazHUMHble OPOUMATU CEOUMU NEPEMEHHBIMU MACHUMHBIMU NOIAMU OKA3LIBAIOM GIUSAHUE
HA OBUNCEHUE 3APANCEHHBIX YACMUY ATMOMO8 DNEMEHMO8. DNeKMPOHbl U NO3UMPOHbL 8
AOPAX AMOMO8 INEMEHNMO8 MO2Ym 08U2AMBCA KAK NO OCHOBHBIM, MAK U RO CMAYUOHAPHBIM
SA0EPHLIM MASHUMHBIM OPOUMATSM.

Kniouesvle cnosa: meopus amomos, iemeHmvl, INEKMPOHbI, AMOMHbIE MASHUMNHbIE
opbumanu, 3Hepeus UOHU3AYUU.

THEORY OF THE ATOMS OF THE ELEMENTS
Stetsenko V.Yu.

Stetsenko Vladimir Yuzefovich — Dr. of Engineering Science,
MOGILEV, REPUBLIC OF BELARUS

Abstract: in the article, based on the theory of the hydrogen atom and calculations, the main
provisions of a new theory of atomic elements are presented. All electrons in atomic
elements move around nuclei along trajectories of helical spirals, creating atomic magnetic
orbitals with their own energy. The Heisenberg uncertainty principle and Bohr’s third
postulate are satisfied for the electrons in these orbitals. A methodology for calculating the
parameters of atomic elements has been developed. Parameters of atoms from hydrogen to
argon have been calculated depending on the ionization energies of these atoms, their
atomic numbers, and the numbers of electron shells. It has been shown that the energies of
the outer electrons in the atoms of elements are determined mainly by the energies of the
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atomic magnetic orbitals of these electrons and the energies of the interactions between
these atomic magnetic orbitals. In the shells of the atoms of elements, the atomic magnetic
orbitals with paired electrons have the highest energies. It has been shown that the radii of
atoms in molecules and compounds are significantly smaller than the radii of free atoms of
elements. This occurs due to the interaction of the atomic magnetic orbitals of atoms in
molecules and compounds. According to the theory of atomic elements, atomic nuclei
consist of positrons and electrons, which move in the nuclei along circular helical spirals,
creating nuclear magnetic orbitals. The strong magnetic fields created by these orbitals
hold the moving particles in protons and neutrons, despite the opposing electrostatic forces.
In protons and neutrons, the electron and positron nuclear magnetic orbitals are arranged
in layers. Such peripheral layers with very strong magnetic fields carry out nuclear bonds in
atomic elements. Atomic and nuclear magnetic orbitals, with their variable magnetic fields,
influence the movement of charged particles in the atoms of elements. Electrons and
positrons in the nuclei of atoms of elements can move both along the fundamental and along
the stationary nuclear magnetic orbitals.

Keywords: atomic theory, elements, electrons, atomic magnetic orbitals, ionization energy.

VIIK 539.1
DOI 10.24412/2304-2338-2026-11001

Paccmotpum atom, cocTosimui u3 mpoToHa (P), BOKPYT KOTOPOTO IBHXKETCS JIEKTPOH
(€). CornacHo teopuu aroma 110 Bopy (TAB), 2neKTpOH JBHKETCS 1O KPYroBoil opOuTe
pamycom 0,53-10™° m co ckopoctsio 2,2-10° m-c™ [1].

CornacHo KBaHTOBO-MexaHHueckoi Teopun artoma (KTA), anexkTpoH coBepiiaer
BEPOSITHOCTHOE IBM)KEHHE 110 HEOIIPEAEIEHHOH OpOUTaNy 10 BCel MOBEPXHOCTH aTOMa, TO
yaamsisick ot cpeanero paccrosams 0,80-10™° M ot nporona, To npuGmIKasics k Hemy [1].
[Tpu 3TOM 37EKTPOH HE MMEET TPACKTOPHH IBHMIXKECHUS, MO3TOMY COBEpPIIEHHO HETIOHSTHEI
XapakTep ¥ MEXaHU3M JIBUKEHHS 3JICKTPOHA, & TAKXKE ero CIHH.

Cormnacro Teopun atoma Bomopona (TAB), amekTpoH OBIKETCS BOKPYT HMPOTOHA IO
TPAaEeKTOPHU BUHTOBOM CIHMpPaIH, OJHOBPEMEHHO y4acTBYs B JIBYX BUJAAX JBW)KEHHS — II0
OKPY)KHOCTH paanyca R ¢ 4acTOTOH V;, TAHTCHIUAIBHOW CKOPOCTHIO (CKOPOCTHIO) W M MO
OKPYKHOCTH pajiiyca ' ¢ 9aCTOTOM V, M CKOpOCThio w [4] (puc. 1, 2) [2].
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Puc. 1. Tpaexmopus 0gudicenus 21eKmpona 6 anome 6000pood.

Puc. 2. [Ipoexyuu mpaexmopuu 08udiceHUs JIEKMPOHA NO BUHINOBOU CIUPATIU:
m — macca dNeKMpoHa, Pe — UMRYIILC IAEKMPOHA, S — CRUH INeKMPOHA.

[Tpu nBW>XKEHHM 3JIEKTPOHA BOKPYT SAEP aTOMOB IO TPAEKTOPHUSM BUHTOBBIX CIIHpaiei
JNIEKTPOHBI CO3JAIOT CIIMHOBBIE MArHWUTHBIE TIOJA, TIOJOOHBIE MAarHUTHBIM IIOJSIM
COJICHOMJIOB. B pesynbrate 00pa3yroTcss aroMHble MarHUTHBIE opoutanu (AMO). Bekrop
MarHuTHOM MHAYKIuH AMO Bpamaercst BOKPYT S€p aTOMOB, OTOMY MarHUTHBIE MOJIA
AMO nepemeHHble W OyayT BiIMATH Ha siapa aroMoB. B aromax snementoB AMO
AIEKTPOHOB B3aWMOJICHCTBYIOT JIPYT C JPYTrOM U OIPENEISIIOT CBOMCTBAa aToMOB [3].

Cormacio TAB, BenmumHa @ paBHOBecHOW AMO »3iekTpoHa aToMa BOIOpOIA
cocrassier 1,1-10° m-c™ [2]. 3nauenue R onpenensercs cienyOmuM ypaBHeHHEM [2]:

h

R = , (1)

4Tmw

rae h — nocrosHHas [lnaHka, paBHas 6,63-10'34 Jbx-c; m — Macca 3JeKTpoHa, paBHAast
9,110 kr [2].

[oncrasnss BenuuuuHel h, m, w B ypaBHenue (1), monydaem R = 0,53-10'10 M.
3HaueHne vV, ONpeeNseTcs CIeAYIOIMNM ypaBHeHHEM [2]:

w

Vi =-—. 2

2mR

IMozcTaBmsis BenuuuHsl ¥ R B ypasuenue (2), momyuaem v; = 3,3-10% I'u. 3uaucnue r
OCHOBHOH (paBHOBecHOH) AMO ompenensercs cuenyonM ypaBHeHHeM [2]:

h

r= : ®)

2mmw

IozcraBisis Benuansst h, m, w B ypasuenue (3), momydaem r = 1,05-107% m.
W3 ypaBuenwmii (1) u (3) cnemyer, 4yTo NpH IBMKEHUM 3JIEKTPOHA BOKPYT MPOTOHA IO
BHHTOBOM criupamu v = 2R. 3HaueHme Vv, ONpenenseTcs CIeIyoNM ypaBHeHnEeM [2]:

w

Vy = —. (4)

- 2nr

[loACTaBIsIA BENMYMHBI @, T B ypaBHeHme (4), momydaem v, = 1,65.10" Ty U3
ypaBHeHUH (2) u (4) cleayeT, 4To MpH IBKEHUH JIEKTPOHA BOKPYT MPOTOHA TI0 BUHTOBOM
crupainu v, = 2v,.
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OcuoBHBIM HenoctaTkoM TADB sBisieTcss HeBepHas TPAeKTOPHs IBIIKEHHS IEKTPOHA,
KoTopas He yunTeiBaeT BiusHrne AMO Ha mapametps! atoma. Hegocratkom KTA sBnsercs
HUTHOPUPOBAHHE TPAEKTOPUH JIBHKEHUS JJIEKTPOHA [0 BHHTOBON CIMpANU, YTO CHIDKAET
BIMSIHUE MarHATHOH COCTaBISIOLIE OpOUTAIN HA MapaMeTphl aToMa.

B aromax AMO ocnabnstoresi poTOHaMHU, KOTOpHIE, KaK M AJICKTPOHBI, JIBMXKYTCS 10
TPaeKTOpHUAM BHUHTOBBIX crupained [2, 4]. Ilpu o6mydenunm aromMoB (¢HOTOHAMHU
OTIpEICNICHHONW YacTOThl MPOUCXOIWUT yMmeHbIneHue sHepruii AMO. Ilpu 3toM ckopocTH
9JIEKTPOHOB CHWKAIOTCS, U OHU TIEPEXO/ISAT B HEPABHOBECHBIE COCTOSIHUS Ha 0oJiee BHICOKHUE
AMO. TIlpu mepexome smekTpoHOB Ha Hm3mHe AMO MPOUCXOIUT U3Iy4eHHE (POTOHOB.
Ouneprun AMO yBenMYHMBAIOTCS MJIM YMEHBLIAIOTCA JAUCKPETHO, HO B PaBHOBECHBIX
COCTOSIHHSIX 9TH 3HEPTUHU ITOCTOSHHBIL.

JIBI>KEeHUE IIEKTpOHA BOKPYr MPOTOHA MO TPAGKTOPUM BUHTOBOM CIHMpald MO3BOJSET
MpOBEpUTh M TIOHATH COOTHOIIEHHWE HeompeneneHHoctedr [eitzenbepra (CHI).
[IpuMeHUTENPHO K JBIXKEHHIO JJIEKTpoHa, corimacHo puc. 2, CHI' ompenensercs
clenyonuM ypapHeHuem [1]:

AZ -m-Aw, = h, 5)

rae AZ — W3MEHEHHUe MPOEKINH KOOPIUHATHI IBIDKCHUS DJIEKTPOHA Ha ochb Z; Aw, —
M3MEHEHHE IPOCKIIMHA CKOPOCTH JIBIYKCHUS 3JICKTPOHA Ha OCh Z.

IIpy nBWXEHHM 3JIEKTPOHA MO TPAEKTOPHUH BHUHTOBOM CIHpPAajH, COTJIACHO PHUC. 2,
AZ =2R, a Aw, =w. Torma wu3 ypaBHenus (5) cnemyer ypaBHenue (1). D10
cBuzieTesbeTBYeT 0 ToM, 4uto At AMO BeinosHsiercss CHI'. Cmpicn CHIT anst snexrtpoHa,
JIBUXKYIIETOCS] BOKPYT IIEHTpa aToMa, COCTOUT B TOM, YTO DJIEKTPOH JIBHYKETCS TIO BUHTOBOM
CITUpAIH, OTKJIOHSSCH OT €€ OCH Ha BEIMYHHY R K EHTPY U OT HETO C BRICOKOI 9acTOTOM.

CornacHo TpeTbeMy noctynaty bopa, umeem cnenyromee ypasHenue [1, 5]:

nh

W= (6)

2mTmwn

rJie N — HOMEP OCHOBHO# OpOUTHI (000JIOYKH aTOMa), W, H 1, — CKOPOCTh AIIEKTPOHA U
paauyc N-oit opOUTHI (000JIOUKH).

st atoma Boopoga: n = 1; w, = w = 1,1~1O6 M-c'l; T, =T77= 1,05~1O'lo M. IloacraBnsas
9TH BeNWYHMHBI B ypaBHeHHE (6), yOexmaemcs, YTO TpH IBIDKEHHM 3JIEKTPOHA B aToMe
BOJIOPO/Ia TI0 BUHTOBOM CITUPAITU BBIMOJHSIETCS TpeTuil moctynat bopa.

B arome renus Ha mepBoi obosouke (N = 1) ABMXKyTCs 1Ba 3nekTpoHa. OHU CO3/IAIOT
MarHUTHBIE TI0JIs, KOTOpble ycunuBaroT AMO. DHeprus MOHHU3AIMU aToMa Teliusl paBHA
—24.6 5B, uro cocraswser —39,4-10™° JIx [6]. DTy SHEPrUI0 HYKHO 3aTpaTHTh, YTOOBI
VIAINTh IEKTPOH OT aToMa reiust. Toraa sHeprus 1eKTpoHa atoma remast Wy = 39,4-10™°
JIx.

CKOpOCTh BIICKTPOHA aToMa TeNus W, 10 aHAJIOTHU CO CKOPOCTHIO 3JICKTPOHA aroMa
BOJIOPOJIa, ONIPENENSIeTCS CASAYIONINM YpaBHEHHEM [2]:

%:Jg. @)

[oacrasmsas Benwunasl W, , m B ypaBHernue (7), monydaem wq = 1,5-10° m-c™’. 3uauenne
pamuyca AMO snekTpoHa aToma resiist 1y onpenensiercs o ypasuenuto (6). Iloxcrapmss B
9TO ypaBHEHHUE BENUYUHEI N = 1, m, w, h, momydaem r; = O,8~10'10 M.

Paagnyc BHHTOBOW crnMpaiy ABWKEHHS dJIEKTpOHA aToMma reius R, ompezpensercs, 1o
aHAJIOTHH C aTOMOM BOJIOPOJA, CIICAYIOIUM YpPaBHEHHEM:
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h

R, = . (8)

4TMmawq

Ioncrasnss BenuuuHbl b, w,, m B ypaBHeHue (8), monydaem R, = 0,4~10'10 M. Panuyc
aToma renus paBeH 1; + R, = 1,2:10% m. Panunyc atoma Bojmopona coctaBisieT r+ R =
1,6:10™ m. [TosTOMY pamyc aToMa relus MEHbIIE Pajguyca aToMa BOAOPO/IA.

Y aToMOB BOOpOZa W TENHs MPUMEPHO OAWHAKOBHIE pagmychl AMO 3JeKTpOHOB, HO
sHeprus 3MekTpora Ha AMO renus Mo4TH B JiBa pa3a OOJIbIIIe, YEM SHEPTHUs IEKTPOHA Ha
AMO Bogopoma. OTO CBHAECTEIHCTBYET O TOM, YTO PHEPTUH JIEKTPOHOB B ITHX aTOMax, B
OCHOBHOM, onpefeinsatores sueprusimu ux AMO. ¥V atoma renust sHeprust AMO criapeHHbBIX
3JIEKTPOHOB M3-32 CHJIBHOTO B3aWMOJICHCTBUS MX MArHUTHBIX TIOJIEM, Kak MoJjen
COJICHOMIOB, HAMHOTO BHIIIe S3Heprun AMO HecrapeHHOTO 3JIEKTPOHA aTOMa BOJOPOIA.

B arome smTns, Ha BTOpO#l 00o0sOUKe (n = 2), IBMXKETCS OJIUH DJIEKTPOH. DHEPrus
HOHU3allMU aToMa JUTHS paBHa —5,39 5B, uro cocraBiser —8,62-10'19 Hx [6]. Torma
OHEPrHsl YIEKTPOHA aTOMa JHTHS, Ipi n = 2, W, = 8,62:10™° JTk.

CKOpOCTh JJIEKTPOHA aroMa JIUTHS, NMPH N = 2, W,, MO aHAIOTHU CO CKOPOCTHIO
AJIEKTPOHA aTOMa BOJIOPOJA, OTPEAEISETCS CIEAYIONUM ypaBHEHHEM [2]:

o, =\/Zm ©)

Ioncrasnss Benuuuusl W,, m B ypaBHenue (9), nonydaem w, = 0,40-10° m-c™. Panunyc
AMO snekTpoHa aToMa JHTHS, TIPH N = 2, T, oTIpenensercs mo ypasHeruo (6). [Toacrasissa
B 9TO ypaBHEHHE BEIMYUHBI N = 2, M, W,; TOIy9IaeM 1, = 5,8~1O'10 M.

Paguyc BuHTOBOM crimpanu IBUKEHUS ekTpoHa no AMO, npu n = 2 atoma nutus, R,
ompezAersieTcs, o aHAIOTHH C aTOMOM BOJIOPOJa, CIICAYIOIUM ypaBHEHUEM:

Ry = ——. (10)

4TMw,

[oacrasnsas BemmunHs h, w,, m B ypaBHenue (10), momydaem R, = 1,5~10'10 M. Pammyc
aToMa JINTHS paBeH 1, + R, = 6,3-1070 m.

B atome Oepwmmus, pu n = 2, ABWKYTCS IBa dieKTpoHa. OHH CO3IAIOT MarHWTHEBIE
moJis, Kotopele ycunuparoT AMO. DHeprust HOHM3alUU aTroma Oepwniust paBHa —9,32 3B,
aro cocrapiser —14,9-10° JIx [6]. Torxa SHEPTHUs JIIEKTPOHA aToMa OSpUILTHS, TIPH N = 2,
W, = 14,910 k.

CkopocTh 3JeKTpOHa aroMa Oepwiuvs, P N = 2, W3, MO AHAJIOTHH CO CKOPOCTHIO
AJIEKTPOHA aTOMa BOJIOPO/A, OTPEAEISETCS CIEAYIONUM ypaBHEHHEM [2]:

W3
2mm

w3 = (11)

[oncrasnss Benuuunsl W3, m B ypaBuenue (11), nonyyaem w; = 0,50-10° m-c™. Panuyc
AMO oanexTpoHa aToma OepWwiuUMs, TPH N = 2, T3 ONpelesseTcs IO CICAYIIIEeMY
ypaBHEHUIO, aHAJIOTHYHOMY (6):

nh
T3 = .
2mmws

(12)

-1
[MoxcraBnsisi B 9TO ypaBHEHHE BEJIMUUHBI N = 2, M, w3, h, mony4aem 13 = 4,6-10 O M.
Pannyc BuHTOBOM crimpany JBrKeHuUs ekrpona mo AMO, npu n = 2 atoma Oeprums,
R3 ompenensiercst, IO aHaJIOTHH C aTOMOM BOJIOPO/a, CIIEAYIOIINM ypaBHEHUEM:
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Ry =——. (13)

4TMws

Ioncrasnsis BenuuuHsl h, w3, m B ypasuenue (13), noixyuaem Rz = 1,2~1O'10 M. Paguyc
aToMa GepHIuIHs paBeH 3 + Ry = 5,8:1070 u.

B arome yraepona, mpu n = 2, ABHXKYTCS 4eTbIpe 3JIeKTpoHa. OHU CO3[al0T MarHUTHBIC
mmoJis, Kotopsle ycunusaroT AMO. DHeprus HOHM3alMU aToMa yriepoja paBHa —11,26 3B,
aro cocrasmser —18,0-10™° Jix [6]. Torna SHEPrus JIEKTPOHA aTOMa yriiepoma, Mpu n = 2,
W, =18,0-10™"° J1x.

CkopocTh 2JIEKTpOHA aToMa yriepoja, Mpu N = 2, w,, 10 aHAIOTHH CO CKOPOCTHIO
AJIEKTPOHA aTOMa BOJIOPOA, OTPEACIISETCS CIEAYIONUM ypaBHEHHEM [2]:

Wy
2mm

Wy = (14)

Moncrasnss Benuuunsl W, m B ypaBHenue (14), nonydaem w, = 0,56-10° m-c™. Paanyc
AMO oanekTpoHa aroMa yriepoja, NMpu N = 2, 7, ONpEASNISeTCs IO CIeIyIoIeMy
ypaBHEHMIO, aHAJIOTHYHOMY (6):

= (15)

2TMwy

-1

IToacTaBiisis B 3TO ypaBHEHHE BEIWYHMHBI N = 2, M, w,, h, momxydaem 1, = 4,1.10 O M.

Paguyc BuHTOBOM crimpany ABMKEHUS ekTpoHa o AMO, npu n = 2 atoma yrnepoja, R,
onpezaenseTcs, 0 aHaIOTHU C aTOMOM BOJIOPO/ia, CIICAYIOIUM ypaBHEHUEM:

Ry =——. (16)

4TTM Wy

[oxcrasnsist BenuuuHsl h, w,, m B ypaBHenue (16), nonydaem R, = 1,0~1O'lo M. Paguyc
aToma yriepoja pasen 1, + R, =5,1.10™ m.

V aroma autus Ha BHemIHeH AMO HaxoIuTCsl OJMH HECIIapeHHbIN AJEKTPOH, a y aTomMa
yriepona Ha BHemHUX AMO — d4eThIpe HECMapeHHBIX 3JeKTpoHa. [Ipu 3TOM 3Heprus
anektpoHa AMO aroma yrieponma B ABa pasa Oousbiie 3Heprum snekTpona AMO atoma
JUTHS. JTO CBUICTEIBCTBYET O TOM, YTO SHEPTUU BHEIIHHUX JJICKTPOHOB aTOMOB 3THX
QJIEMEHTOB  Ompenenstores sHepruasMu  AMO  3TUX  DJIEKTPOHOB W DHEPTHUAMH
B3auMoieicTBU AMO BHELIHUX AJIEKTPOHOB.

B artome kwucnopoaa, mpu n = 2, OBMXKYTCS IIECTh DJICKTPOHOB. OHH CO3IAIOT
MarHuTHBIE TOJ, KOTophle ycmnmBaioT AMO. DHeprus HMOHH3AUHM aToMa KHCIOpoaa
paBua —13,61 3B, urto cocrasmser —21,8-10%° JIx [6]. Toraa sHeprusi IeKTpoHa aroma
kuciopoza, pu n = 2, Wy = 21,8:10™° Jx.

CKOpPOCTh DJIEKTPOHA aTOMa KHCIOPOAa, MPU N = 2, Wg, IO AHAJOTHMH CO CKOPOCTHIO
AJIEKTPOHA aTOMa BOJIOPOJIA, OTIPEICIISICTCS CIACIYIONUM YpaBHeHHEM [2]:

- /ﬂ
Ws = Jzmem - (17)

oxcrasisist Bemmanust Wy, m B ypasrenne (17), nonydaem ws = 0,62:10° m-c™. Paguyc
AMO »onekTpoHa aToMa KHCIOpOIA, NMPU N = 2, 75 ONPEAENAeTCS IO CIeAYIOIEeMy
YpaBHEHHIO, aHATOTHYHOMY (6):

nh

Ts = . (18)

2TMmws
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IoxacraBiisis B 3TO ypaBHEHUE BEIUYUHBI N = 2, M, Wg, h, moiy4aeM rg = 3,8:10™ m.
Paguyc BUHTOBOH crniMpaiu IBUXKEHHUA 3JekTpoHa o AMO, npu n = 2 aTomMa KHCIOPOAa,
R ompezensieTcs, 0 aHAJIOTHU C aTOMOM BOJIOPO/IA, CIIEAYIOIINM YPaBHEHUEM:

Ry = ——. (19)

4TMmws

[oacrasnsas BemuunHs! h, ws, m B ypaBHenue (19), momydaem Rs = 0,9~1O'10 M. Pammyc
aToMa KHCII0poia paBeH 75 + Rg = 4,7-10% .

B arome HeoHa, pu n = 2, OBMXKYTCS BOCEMb JIEKTPOHOB. OHM CO3JalOT MarHWTHbIC
mmoJis, koTopble ycunuaroT AMO. DHeprust HOHM3allMKM aToMa HeoHa paBHa —21,56 3B, uto
cocrasisier —34,5-10™° JIx [6]. Torna SHEPrusl JJIEKTPOHA aToMa HeoHa, pu n = 2, Wy =
34,510 Ix.

CkopocTh DJIEKTpOHA aroMa HEOHAa, MPH N = 2, wg, 10 aHAIOTMU CO CKOPOCTHIO
AJIEKTPOHA aTOMa BOJIOPOA, OTPEACIAETCS CIEAYIONUM ypaBHEHHEM [2]:

We
2mm

Weg =

(20)

[oacrasmsas Bemmunabl Wy, m B ypaBHernune (20), monydaem wg = 0,78-106 m-c . Pammyc
AMO snekTpoHa aToMa HEOHA, TIPU N = 2, Ty OMPEACISIETCS 10 CICIYIONIEMY YPaBHCHHUIO,
aHayioruaHoMmy (6):

re = —8 (1)

2TMmweg

[oxacraBmsas B 3TO ypaBHEHHE BEIUYUHBI N = 2, M, Wq, h, TOTydaeM 1y = 3,0-10’10 M.
Paguyc BuHTOBOI cniupanu asuxkeHHs >nekTpoHa mo AMO, mpu n = 2 aToma HeoHa, Ry
ompezaersieTcs, o aHAIOTHH C aTOMOM BOJIOPOJa, CIICAYIOIUM ypaBHEHUEM:

Ry = ——. (22)

4TMweg

[oacrasnsas BemnunHE h, wg, M B ypaBHeHHE (22), monydaeM Rg = 0,8~10"10 M. Pammyc
aToMa HeoHa paBeH T + Rg = 3,8-10™° M. Ha BTOpOii 060I0UKE CAMYIO BEICOKYIO SHEPTHIO
umeroT AMO co CriapeHHBIMHU 3JIEKTPOHAMHU.

OHeprus MoHW3aIUu atoMa Oopa paBHa —8,30 3B [6]. CormacHo pacueTam, paauyc
paBHOBeCHOTO atoma 6opa cocrasisieT 6,0-10™° M. DHeprus HOHM3AIMY aTOMa a30Ta paBHA
—14,54 »B [6]. CormacHo pacueraM, paauyC pPaBHOBECHOTO aTOMa a30Ta COCTaBJISET
4,6:10™ m. DHeprus woHM3alKu atoma ¢Gropa paBua —17,42 3B [6]. CornacHo pacyerawm,
pajiyc paBHOBECHOTO atoMa dropa cocrapiser 4,1-10™° u.

B arome nHatpus, Ha TpeThell 000704Ke (n = 3), ABMXKETCS OJAMH JICKTPOH. DHEPrus
HOHU3allMU aToMa HaTpus paBHa —5,14 3B, uro cocramiser -8,22:10™° Ik [6]. Torma
SHeprHs HIEKTPOHA aToMa Hatpus, mpu n = 3, W, = 8,22-10™° JIx.

CkopocTh 3JIEKTpOHA aroMa HaTpus, npu n = 3, w;, [0 aHAIOIMU CO CKOPOCTHIO
SIIEKTPOHA aTOMa BOJIOPO/IA, OTIPEICIISIETCSI CICAYIOIMM ypaBHeHueM [2]:

wy
2mm

wy; =

(23)
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[oncrasnss Benuuunsl W, m B ypaBHenue (23), nonydaem w, = 0,38-10° m-c™. Panuyc
AMO sneKTpoHa aToMa HaTpusi, PH N = 3, 7, ONMPEAENSIETCS M0 CIACAYIONEMY YPaBHEHUIO,
aHaJIOTHYHOMY (6):

nh
T, = . (24)
2mrmwy
-1
ToAcTaBmsisl B 3TO ypaBHEHHE BEIMYMHBI N = 3, M, w,, h nomydaem 7, = 9,2:1070 .
Paguyc BuHTOBOU cnmpanu ABHxeHHs 3nekTpoHa no AMO, npu n = 3 atoma Hatpus, R,
onpezaensieTcs, 0 aHaIOTHU C aTOMOM BOJIOPO/ia, CIIEAYIOIUM yPaBHEHUEM:

R, =——. (25)

4mTmauwy

IMozcraisist BeMmanusl b, w,, m B ypaBuenue (25), nonyuaem R, = 1,5-100 m. Paguyc
aToma HaTpus paBeH 7, + R, = 10,7-10™ u.

VY aromoB HaTpus U Jutusa Ha BHEIHUX AMO IBHXKYTCS MO OJHOMY 3JIEKTPOHY C
o/iMHaKoBBIMH 3Heprusamu. Ilpu stom paguyc AMO anektpona aroma Hatpus B 1,6 pas
6onpme pagnyca AMO 37eKTpoHa aTOMa JUTHS. DTO CBUACTEIBCTBYET O TOM, YTO YHEPTUHI
BHEIIHHX JIEKTPOHOB B 3THX aTOMax, B OCHOBHOM, OIIpeesstoTcest sHeprusimu ux AMO.

B atome MarHusd, npu n = 3, JABMKYTCA J1BAa DJICKTPOHA. Onu CO31ar0T MAariuTHBIC I10JIs,
koTopele ycmnuBaroT AMO. DHeprusi MOHH3aIlMM aToMa MarHUS paBHa —7,64 5B, dto
cocrasisier —12,22-10™° [k [6]. Torma sHEeprus MIEKTPoHa aToMa MarHus, npu n = 3, Wg =
12,22-10™° k.

CKOpOCTb 3NIEKTpOHA aTOMa MarHus, Opu N = 3, Wg, N0 AHAIOTHH CO CKOPOCTHIO
9JIEKTPOHA aTOMa BOJIOPOJIA, OTIPEJIEISIETCSI CIEAYIONINM ypaBHeHNEeM [2]:

wg = /% (26)

IMozcrapisis Beanuunsl Wy, m B ypaaenue (26), nonydaeM wg = 0,46-10° m-c™. Pamnyc
AMO >1eKTpoHa aToMa MarHus, P N = 3, T'g ONPEACISIETCS 110 CIACAYIOMEMY YPaBHEHHUIO,
aHajorugaHoMmy (6):

_ nh
2nmwg

(@7)

Ts

-10

[oxacraBiisis B 3TO ypaBHEHHE BEIHUYUHBI n = 3, M, wg, h, monydyaem rg = 7,6:107 m.
Pamnyc BUHTOBO# crivpaiu IBKEHHS 3ekTpoHa mo AMO, mpu n = 3 atoma MarHus, Rg
omnpeensieTcs, Mo aHaJOrui ¢ aTOMOM BOJIOPOJA, CIEAYIOIIUM YPAaBHEHUEM:

Ry = ——. (28)

4Tmwg

IozcraBisist Bemmanust b, wg, m B ypaBuenue (28), monyuaem Rg = 1,3-10™0 m. Pamuyc
aToMa MarHus paBeH g + Rg = 8,9-10% m.

B arome kpemHus1, Ipu 1 = 3, IBUXKYTCS YeThIpe 3j1eKTpoHa. OHM CO3/IAI0T MarHUTHBIE
moJtsi, KoTopble ycmmmBaloT AMO. DHeprus MOHM3alMK aToMa KpeMHHs paBHa —8,15 3B,
aro cocrasmser —13,04-10™° Jixx [6]. Tora sHEprus SMeKTpOHA aTOMa KPEMHHUS, IPpH N = 3,
W, = 13,04-10™ JTx.

CkopocTh 3JIEKTpOHA aTtoMa KpeMHHUs, IpH N = 3, wg, MO aHAIOTHU CO CKOPOCTHIO
3IIEKTPOHA aTOMa BOJIOPOJIa, OIPENEISSTCS CISAYIOIUM ypaBHeHueM [2]:
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s = Jomm @9)

[oncrasnss Benmuuunbl Wy, m B ypaBHenue (29), nonydaem wg = 0,48-10° m-c™. Panuyc
AMO »oJekTpoHa artoMa KpeMHHs, OpH n = 3, Ty ONIPEHeNseTcs NO CIeHyILeMy
YpaBHEHHUIO, aHAJIOTHYHOMY (6):

nh
Tg = .
2TMwg

(30)
-1
[MoncraBnsiss B 3TO ypaBHEHHE BEIUYUHBI N = 3, M, Wq, h, monyvaem ry = 7,3-10 O M.
Paguyc BuHTOBOM crnivpanu aBukeHHs 3nekTpoHa no AMO, npu n = 3 atroma kpeMHus, Rq
onpezaensieTcs, 0 aHaIOTHU C aTOMOM BOJIOPO/ia, CIIEAYIOIUM yPaBHEHUEM:

Ry =—2—. (31)

4TTMwg

TozacTasmusist BeIM4uHbL h, Wy, M B ypaBHenue (31), noayuaem Rg = 1,2-10° M. Paguyc
aToMa KPEMHHS paBeH Ty + Rg = 8,5-1070 wm.

B arome cepsl, ipu n = 3, ABWKYTCS MIECTh AMEKTPOHOB. OHHM CO3/Af0T MAarHUTHBIC
moJist, Kotopsle ycunusatroT AMO. DHeprus noHu3anuu aroma cepsl pasHa —10,36 3B, 4uro
cocraisier —16,58-10™° JIx [6]. Toraa sHeprust oIeKTpoHa atoMa cepbl, ipi n = 3, Wyo =
16,58-10™° [T

CkopocTh DJIEKTpOHA aroMa Cephl, MpHu N = 3, Wiy, MO aHAJIOTUH CO CKOPOCTBHIO
AJIEKTPOHA aTOMa BOJIOPO/A, ONPEAEISETCS CIEAYIONUM ypaBHEHHEM [2]:

Wio
2mm

W1 = (32)

Moncrasnsass Bemuuubl Wiy, m B ypaBHenue (32), monydaeMm wiq = 0,54-10° m-c™.
Pagnyc AMO »snekTpoHa aToma cepbl, Mpu N = 3, 77, ONPENEISAeTCS MO CIEAYIOIEMY
YpaBHEHHUIO, aHAJIOTHYHOMY (6):

_nh
2mmwqg

(33)

T10

-1

IMoncraBnsist B 3TO ypaBHEHHE BEJIMYUHBI N = 3, M, W1q, h, MoNy4aem 17, = 6,4-10 0\
Pagmyc BUHTOBOI crimpanmyu OBIDKeHHs ekTpoHa mo AMO, atoma cepsl ipu n = 3, Ry,
onpezensieTcs, 0 aHAIOTHH C aTOMOM BOJIOPO/ia, CIICAYIOIUM ypaBHEHUEM:

h
RIO = .
4Tmwqg

(34)

[ozxcrasnsist BequuHbl b, Wyo, M B ypaBHenue (34), momysaem Ry = 1,110 m.
Panuyc atoma cepsl paBeH 179 + Ryg = 7,5:10" m.

B arome aprona, nmpu n = 3, ABHXKYTCsI BOCEMb IeKTPOHOB. OHU CO3/1aI0T MarHUTHbIC
moJist, Kotopsle ycunuBatoT AMO. DHeprust HOHU3alMK aToMa aproHa pasHa —15,76 3B, uto
cocraisier —25,22-10™° JIx [6]. Toraa SHeprus MEKTPOHa aToMa aproHa, npun = 3, Wi, =
25,22.10"° JIx. Ha TpeThel 000J0UKe camble BBICOKHE 3Hepruu umeor AMO co
CHapeHHBIMH HIEKTPOHAMH.

CkopocTh 3JIEKTpOHA aToMa aproHa, npu n = 3, wW;iq, O AHAIOTHU CO CKOPOCTBHIO
AIIEKTPOHA aTOMa BOJIOPO/Ia, OTIPEIEISIETCS CIeIYIONNM ypaBHeHHEM [2]:
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Wiy = / a1 (35)

-1

Moncrasnss Benuuunsl Wy, u m B ypaBHeHue (35), monydaem wq, = 0,67-10° m-c™.

Pagnyc AMO siexTpoHa aToma aprosa, nmpu n = 3, 1y, ONpEACNISETCs 10 CIEAYIOLIEMY
YpaBHEHHUIO, aHAJIOTHYHOMY (6):

nh
2mmwqy

(36)

1 =

[oxacraBisas B 3TO ypaBHEHHE BEUYUHBI N = 3, M, W14, N, OTydaeM 174 = 5,2~10'10 M.
Paguyc BUHTOBOM criupanu ABkeHHs 1ekTpoHa mo AMO, npu n = 3 aTtoma aprosa, Ry
onpezAemsieTcs, o aHAIOTHH C aTOMOM BOJIOPO/ia, CIICAYIOIUM ypaBHEHUEM:

h
Rll = .
4Tmwq1

@37

Ioncrasnsss BenuuuHbl h, w;,, m B ypaBHeHue (37), momydaeM R;; = 0,9-10™ m.
Payiyc aToma aprosa pases ry; + Rq; = 6,1:10%° m.

DHeprusi HOHM3aluy aToMa alnfoMUHUS paBHa —5,98 5B [6]. CornacHo pacueTam, paauyc
PaBHOBECHOTO aToMa AafOMHHHS COCTaBJISCT 10,2100 m. OHeprusi MOHHU3AINK aToMa
¢docdopa pasra —10,55 3B [6]. CormnacHo pacyeram, paguyc paBHOBECHOTo aroMa ¢ocdopa
cocraBimsier 7,6-10™° . DHeprusa vMoHu3auuu aroma xjiopa pasHa —13,0 3B [6]. CornacHo
pacueTam, paauyc paBHOBECHOTO aToMa XJ1opa coctasiser 6,6-107° m.

Paguycel aTOMOB 37€MEHTOB, IPH N = 2, HAXOAATCS B HHTEPBAJIC OT 6,3-10"0 M (Li) mo
3,8:10™ M (Ne). Pamuychl aTOMOB 3IEMEHTOB, IIPU N = 3, HAXOLITCS B MHTEPBAIE OT
10,7-10™ m (Na) 0 6,1-10™ m (Ar).

ITo teopmm atomoB »nmementoB (TAD), cormacHo pa3paboTaHHOW METOIUKE, MOXKHO
paccunTaTh napaMeTpbl aTOMOB BCEX JJIEMEHTOB IIPH YCIOBUH, YTO OHU OyIyT HAXOIUTHCS
TOJIBKO B aTOMapHOM cocTosHUHU. Ho B mpupo/e BelecTBa B OCHOBHOM CYIIIECTBYIOT B BHJIE
MOJIEKyI M coeduHeHHi. B HHMX aToMbel umeror apyrue mapamerpsl. CormacHo TAD,
CcBOOOIHBIN aTOM BOAOPOJa UMEET painycC 1,6~1O'1° M, HO B MOJIEKYJIC BOJOPO/a [BA aTOMa
(ux 1eHTps) HaxoxsTes Ha paccrosuu 0,74-107° M npyr ot mpyra [1]. Cormaco TAD,
cBOGOHBI aToM yriaepoma mmeer pamuyc 5,1:10"° M, Ho B Mosexyme stama gBa aroma
yriieposa (X HEHTpPhI) HAXOAATCS HA PACCTOSTHUU 1,54-10" m Jpyr ot apyra [1]. CornacHo
TAD, cBoGomHBIE aTOMBI OCpHUIMS M KHCIOPOJa HMEIOT COOTBETCTBEHHO DaIHyChI
5810 M u 4,710" m, Ho B kpucramie BeO Gepmuimii u Kucnopon (MX LEHTPHI)
HaXOJATCS Ha PACCTOSIHUU 1,71-10" m [1]. Cornacao TAD, cBOOOHBIN aTOM JIMUTUS UMEET
pamuyc 6,3-10™° M, a merammmueckuit pammyc atoma murus cocrasmser 1,55-1070 m [1].
Paguycsl B3auMOICTBHS aTOMOB B MOJIEKYJIaxX U COCTUHEHUAX 3HAUUTEIBHO MEHBIIE, YeM
panuycsl cBOOOJHBIX aTOMOB. DTO MPOMCXOAMT Onaroxapst Ooipmomy npuTspkernio AMO
3JIEKTPOHOB aTOMOB B MOJIEKYJIaX U CO€AUHEHHSIX.

Cormacio TAD, AMO »>JeKTpPOHOB aTOMOB »JIIEMEHTOB BIHMSAIOT Ha WX spa
NIepEeMEHHBIMA MAarHUTHBIMH TOJSIMH. SlIpa Taioke BIMSIOT Ha JIBHD)KEHHE DIICKTPOHOB
aTOMOB, IPUYEM CTETEHb U XapaKTep TAKOTO BIMSHHS 3aBHCUT OT COCTaBa U CTPYKTYPBI
aTOMHBIX sifiep. VI3BecTHO, UTO OHHU COCTOSIT M3 IIPOTOHOB, CBSI3aHHBIX MEXIy co00i uepes
HEHTPOHBI TOCPEACTBOM SACPHBIX cuil. COTrIacHO JIMTEpaTypHBIM JAaHHBIM, AJIEMEHTAMHU
9THUX CHJI CIYXaT 7-ME30HbI, KOTOPBHIMU IIPOTOHBI W HEHTPOHBI OOMEHHBAIOTCS IPYr C
apyrom [5, 7]. Ho 7-Me30HSBI SIBISIOTCS OYeHb HECTAOMIBHBIMHU dacTullaMu. CpenHee BpeMst
JKU3HU OTPHUIATENFHBIX M TMOJIOXKHUTEIBHBIX 7-ME30HOB COCTABISIET BCETO 2,6:10% ¢ [7].
[TosTOoMy Takue yacTHIBI HE MOTYT OBITH JJIEMEHTAMH SAEPHBIX CHII. DTHMH 3JIEMEHTaMH
SIBIISTFOTCSI DJIEKTPOHBI U TIO3UTPOHBI, KOTOPBIE BXOASAT B COCTaB MPOTOHOB M HEUTPOHOB [§].
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B HHX 3JE€KTPOHBI U MO3UTPOHBI JABHXKYTCS IO KPYrOBBIM BHHTOBBIM CIIUpAJIsiM, 00pa3ys
simepHeie  MarHUTHBIE opOutamu (SIMO). B mpoToHax © HEWTpPOHAX CYIICCTBYIOT
anekTpoHHbIe U no3utponHsle SIMO. Ilo anekrponusiM SIMO MoryT nBuratbes He Oojee
JIBYX DJIEKTPOHOB, TPHYEM C IPOTHUBOMOJNOXHBIMU crimHamd. [lo mosutpoHHBEIM SIMO
TaK)kKe MOTYT IBHTIaThCsl He OoJiee IByX MO3UTPOHOB C HPOTHBOIOJIOKHBIMH CIMHaMH. B
MIPOTOHAX U HEUTPOHAX AIIEKTPOHBI U MO3UTPOHBI, B OCHOBHOM, CIIapPEHBI, JBUTasICh C OUEHb
BBICOKMMH CKOpPOCTSMH. CHIIbHBIE MAarHWTHBIE TIIOJIS, CO3[aBaEéMble JJIEKTPOHAMH |
MTO3UTPOHAMH, IBIDKYIIUMHUCS IO TPAeKTOPHUAM BHUHTOBBIX CIHpalieH, yIepXKHUBarOT 3TH
gactunsl Ha IMO, HeCMOTpPS Ha MMPOTHBOICHCTBYIONINE ANEKTPOCTATUICCKAE CHIIBL.

B nmportonax u HEWTpoHaxX 3JIEKTPOHHbIE U MO3UTPOHHBIE SIMO pacnoioKeHb! CIOSIMU
[9]. OTm crom WMEIOT OYECHb CHIIBHBIE CTAOWIM3HPYIOIMIME MArHUTHBIE —TOJIS.
[epudepuitnsie cnon IMO B mpoToHax M HEHTPOHAX OCYIIECTBISIOT SAEPHBIC CBS3M B
aToMax JIEMEHTOB.

SIMO cBoMMH TTEpeMEHHBIMH MarHUTHBIMH TIOJISIMH OKa3bIBAIOT BIMSHAE HA 3JIEKTPOHBI,
JBIDKYILIHECS BOKPYT s1ep aToMoB »3ieMeHToB. AMO, B CBOIO ouepeab, CBOMMHU
MIEpEMEHHBIMA MAarHUTHBIMU TIOJSIMH OKa3bIBAIOT BIIMSHWE Ha ABWIKCHUS DJIEKTPOHOB H
MIO3UTPOHOB B AJpax aTOMOB IEMEHTOB. MeXaHU3M 3THX BJIUSHUI NOCTATOYHO CIOXKEH U
MMO/JICKUT OTACTHHOMY H3ydeHHI0 B pamkax TAD. Crmemyer OTMETHTH, UTO DPaIHycC
9JIEKTPOHA U TIO3UTPOHA COCTABIISET 310% M, a paanyc mMpoToHa U HEUTpoHA — 0,810 m
[3, 7]. [loaTOMY IPOTOH ¥ HEHUTPOH VIS IEKTPOHOB W MO3UTPOHOB SBILIFOTCS CBOOOIHBIMH
npocTpaHcTBaMu co MHoxecTBoM SIMO. IlpudeM, 31eKTpOHBI M MO3UTPOHBI B SJpax
aTOMOB JIEMEHTOB MOTYT ABHTAThCS KakK IO OCHOBHBIM (paBHOBecHBIM) SIMO, Tak u mo
cTanuoHapHbIM (HepaBHOBecHbIM) SIMO. Ilpu mepexope 3JIEKTPOHOB M IO3UTPOHOB C
Beicmux SIMO Ha GoJtee HU3KHE TIPOUCXOIUT U3IydeHIe (POTOHOB BEICOKMX YHEPTHIL.
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NCTOPUYECKHUE HAYKHA

MEXAHHN3MbI ®OPCUPOBAHHOM KOJJIEKTUBU3ALIMU U
JIMKBUJALIMNU KYJTAYECTBA: IUPEKTUBbBI HEHTPA "
PETMOHAJIbHAS TPAKTUKA (HA MATEPHUAJIAX 3ATIAJTHOA
OBJIACTH)

Mymwokuna E.HN.

Mymoxuna Enena Meanosna — yuumens ucmopuu
MBOY "Cpeonas obweodpasosamenvuas wikoaa Ne45 um. Mapwana Cosemckozo Corosa
I'.K. XKyxosa"
2. Kanyeu

Annomayusn: 6 cmamve  UCCIEOYIOMCA — NOAUMUKO-NPABOBbIE — MEXAHUZMbL U
AOMUHUCIPAMUBHbIE NPAKMUKY NPOBEOeHUs CHIOWHOU KOJLIeKMUSU3AyuY U IUKeUOAyUU
kynawecmesa kax kiacca 6 CCCP ¢ nauane 1930-x 20006. Ha ocrhose ananuza napmuiinslx
oupexmug yeHmpanvhslx opeanos (komuccuu AA.A. Axoeneea u B.M. Monomosa) u
APXUBHLIX Mamepuanog 3anaorol 00AACMU PACCMAMPUBAEMCs NPOMUsOpeyue Menicoy
ouyuanvroli  udeonocuell «PesoioyuUU Ceepxy» U PearbHblM X000M MOOEPHUZAYUU
Oepeguu. Ocoboe GHUMAHUE YOeNeHO MeXAHU3MY  KIACCUDUKAYUU  3aHCUMOUYHOSO
KpecmuvaHCmea no mpeMm KAme20pusiM penpeccupo8amnusi U O0eCmpYKMUSHOMY 6GAUAHUIO
UHUYUAMUBLI Pe2UOHAILHO20 PYKOBOOCHBA HA pacuiupenue Macumabos sKCnponpuayuy u
Hacunus. ABmMop npuxooum K 8bl800y, YUMo UCKYCCMBEHHOE COKpAUeHIe CPOKO8 KAMNAHUU
npugeno K CUCMeMHOMY KPU3UCY YAPABLeHU U MACCOBOMY NPOU3BOTY HA MECMAX.
Knrwouegvie cnosa: xoanexmusuzayus, packyravueanue, 3anaonas oonacmo, Ionumobiopo
IIK BKII (6), xapamenvbHas noaumukd, cO8emcKoe KpeCmbsHCMEO, AOMUHUCPAMUBHDBII
npouseoi, azpapras ucmopusi CCCP.

MECHANISMS OF FORCED COLLECTIVIZATION AND
ELIMINATION OF KULAKS: CENTRAL DIRECTIVES AND
REGIONAL PRACTICE (BASED ON MATERIALS FROM THE
WESTERN REGION)

Mulyukina E.I.

Mulyukina Elena Ivanovna — History Teacher
MUNICIPAL BUDGETARY GENERAL EDUCATION INSTITUTION «SECONDARY SCHOOL NO.
45 NAMED AFTER MARSHAL OF THE SOVIET UNION G.K. ZHUKOV »
KALUGA

Abstract: The article examines the political and legal mechanisms and administrative
practices of implementing comprehensive collectivization and the liquidation of the kulaks
as a class in the USSR in the early 1930s. Based on the analysis of party directives issued by
central bodies (the commissions of Ya.A. Yakovlev and V.M. Molotov) and archival
materials from the Western Region, the author explores the contradiction between the
official ideology of the "revolution from above™ and the actual trajectory of rural
modernization. Particular attention is paid to the mechanism of classifying affluent
peasantry into three categories of repression, as well as the destructive impact of regional
leadership initiatives that expanded the scope of expropriation and violence. The author
concludes that the artificial reduction of the campaign's timelines led to a systemic crisis of
governance and widespread administrative abuse at the local level.
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CPSU(b), punitive policy, Soviet peasantry, administrative abuse, agrarian history of the
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VIIK 94(470.32)

MacmtabHoe 00beIMHEHNE EANHOIMYHBIX KPECThSIHCKIX JBOPOB B KOJIXO3bI CTAJIO0 OHIM
U3 KJIIOYEBBIX M MEPEIOMHBIX 3TAllOB B UCTOPHM OTEYECTBEHHOTO arpapHOro CeKTopa. JToT
nporecc  (OPCHPOBAaHHOM MOAEPHM3AIMU  JEPEeBHM  HEPA3phIBHO  IEpeIuieTalcs ¢
JIMKBU/AMEN KyjladecTBa Kak Kiacca. Jlannas mpobiemaTrka 0 CHX 1mop ocraercs B (oKyce
MPUCTAIBHOTO BHUMAHMS MCCIEAOBATENeH W MIMPOKOH OOIECTBEHHOCTH, YTO O0YCIOBIICHO
TMTaHTCKMM  pa3MaxoM KaMIIaHWH, JKECTKOCTBIO TOCYJapCTBEHHBIX METOJOB U  HX
JA0JITOCPOYHBIM BJIMAHUEM Ha DKOHOMHKY CTpaHbI. HaCTOHH.[aS[ CTaThA IMOCBALNICHA aHAIU3Y
HOPMAaTHBHO-TIPaBOBOW 0a3bl packynaumBaHus Havama 1930-x rTomoB u crermduke
peam3ali HCHTPAJIbHbIX TUPEKTHUB Ha PETUOHAJILHOM YPOBHE.

OnennBas coOwprtust Havana 1930-x romos, U.B. CranmH oxapakTepu3oBajl arpapHbIC
peoOpa3oBaHusl KaK «pPEBOJIIOLHIO CBEPXY», KOTOpas SKOObI BCTpETHJA TOpSIYYI0
MOJVIEPKKY €O CTOPOHBI MHOTOMMJUIMOHHOTO KpecTbsiHCTBA. ORHAKO pealbHBI XOA
HUCTOPUYECKHX COOBITHH BO MHOIOM OTIMYaICHd OT OQHUUIHUAIBHBIX JIO3YHIOB.
HanpaBjieHHOCTs U JMHAMHUKY Ipoliecca 3anan HosOpbekuil wienyMm LK, co3BaHHBII Mo
MPSAMBIM BIICYATIICHMEM OT CTAJMHCKOW NporpaMMHOH myOmmkamun «['0x BeIMKOTO
nepeniomMay. VMIMeHHO Tornga (OpCHpOBaHHOE CO3/IaHHME KOJUIEKTUBHBIX XO3SIHCTB OBLIO
MIPOBO3TJIAIIEHO TPHOPUTETHOM roCyIapCcTBEHHOM 3anaueii [ 1, c. 13].

Cnycrs Mecsn, B nekabpe, [losmTO0po 1o HHUIMATHBE reHceka chopMUPOBaIIO 0COOYIO
KOMHCCHIO TI0J] pykoBoacTBoM . A. SIkoBiieBa, IENbI0 KOTOPOW CTajo OIpeAeIeHue
rpagukoB 000OIIECTBIEHNS 3eMJIM B PA3IMYHBIX CyObeKkTax cTpaHbl. Pa3paboTaHHBIH K
Hayally SIHBapsi MPOEKT IMOJBEPrcsl KECTKOM CTAMHCKOHW pelakType, B pe3ysbTare 4ero
IUTAHOBBIE CPOKM 3aBEPUICHUS KaMIIaHMM OBUIM pajUKaJbHO YpPE3aHbl, a pEIICHHE
HpO6J’IeMbI 3AKUTOYHOT'O KPECTHbAHCTBA BPEMCHHO ACIICTUPOBaIN OTACIbHOMY BEAOMCTBY.
Ha perronaspHOM YpOBHE 3TH AHUPEKTUBBI IPHBEIH K YPE3MEPHOMY YCKOPCHHIO TEMIIOB [2,
c. 65]. Ha pernoHanbHOM ypOBHE 3TH JUPEKTUBBI MPUBEIH K YPE3MEPHOMY YCKOpeHHUIo. B
gactHOCTH, TuieHyM oOkoma BKII (6) mpoBosrmacuin 3amagHyro 001acTh 30HOW TOTAIBHOTO
0000IIECTBICHNUS: PErMOHAIBHBIE BJIACTH IUIAHUPOBAIHM BOBJEYb B KOJIXO3Bl TPETh
KpPECTBIHCKUX IBOPOB K oceHH 1930 roma, moBecTH 3TOT Mokaszarens 10 60% depes rof, a K
KOoHIy oceHH 1932 roza parnopToBaTh O CTOIPOLIEHTHOM 3aBEPIICHUH KOJUIEKTHBHU3ALNH.

B cepenmHe  sHBaps Hadana  (QyHKUMOHMPOBAaTh  HOBas  KOMHCCHS — TOJ
npeacenarensctBoM B.M. MonoToBa, KOOpOMHHMpOBaBLIasi KapareiabHbIE MEpPHI NMPOTHUB
32)KUTOYHOTO CEJIbCKOTO HaceneHus. Mrtorom ee paboTbl crano mnpuHstoe 30 sHBaps
cekperHoe mocraHoBnerne [lommr6ropo LIK BKII (0), mpenmuceiBaBmiee JTHKBHANPOBATH
KyJalKuid CeKTOp B perdoHax MacCcOoBOM KoJUleKTMBM3anMu. JlaHHas JUpPEKTHBA
He3aMeUIUTEeNbHO Oblila pa3ociaHa Mo Tenerpady Bo Bce MapTHHHbBIE CTPYKTYPhI HA MECTax
[2, c. 138]. HopmaTuBHBIi akT auddepeHIpoBa KyJaanKkoe HaceJICHNE TI0 TPEM OCHOBHBIM
rpymnmnam:

* [lepsas kamezopus («KOHTPPEBOJIIOIMOHHBIN KYJIAILKHH aKTHBY»): JINIA, OOBHHSIEMBIC B
caboTa)ke M AaHTHCOBETCKMX BBICTYIUICHHsX. [JIaBbl XO3SIMCTB apecTOBBIBAINCH, a HUX
POIICTBEHHUKH JACTIOPTHPOBAIICH B TpyAHOAOCTYIHBIE perrnonsl CCCP.

* Bmopas kamezopus: KpylHbIE COOCTBEHHUKH M OBIBIIHME 3€MJICBIIAJIENBIIBI, OTKPBITO
npoTuBoJelicTBOBaBIINe pedopmamM. OHM TOAISKATH MPUHYIUTEIBHOMY BBICEICHHIO B
OTJaJICHHBIE Kpasi BMECTE CO BCEMHU WICHAMH CEMbH.

* Tpemvsi kamezopusi: OCTaBIIAsICS Macca 3a)KUTOYHBIX KpecThsiH. VX mepecersuii Ha
CHEIMATbHO  OTBEICHHBIE TEPPUTOPUH  (CIEHIIOCENKH) B TPaHUI@AX CBOETO  XKE
aJIMHHUCTPAaTUBHOTO paloHa.
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B navane ¢geppais 1930 roga maptuiiHOe pyKOBOACTBO 3amaHoi 001acTi 0(pUIIHaTEHO
3aIyCTHJIO MEXaHMW3M OKCIPOTPHAIIMK KPECThSIHCKOTO WMYIIECTBAa. bimke K BecHE
LEHTpaJbHbIE BIIACTH YTBEPIAMIM JIMMHUTHI («OTPAaHUYUTEIbHbIE KOHTHHIEHTBI») IS
pernonoB PCOCP, He SBISBIINXCS OCHOBHBIMH MPOU3BOIUTEIAMHE 3epHa. O0mas KBOTa 1Mo
MepBOM KaTeropuu coctaBuia 17 ThICSY XO3sMCTB, 0 BTOpo#l - 15 Thicay. [dons 3anagHoit
o0JlacTH B OTHX IUIaHAaX cocTaBuiaa 4 TeICIYM U 3 THICAYH KPECTBAHCKHUX JIBOPOB
COOTBETCTBEHHO.

OnHako peainbHasi NMPaKTHKa Kak B OOIIECOIO3HOM Maciitade, Tak W Ha TEPPUTOPHU
3amagHOo#t 0O0NACTH TPOJNEMOHCTPHpOBAla JSCTPYKTUBHYIO HHHUIIMATABY MECTHBIX
YUHOBHUKOB. PaliOHHOE pPYKOBOJCTBO 3auYacTyl0 PYKOBOJACTBOBAIOCH HPUHIMUIIOM «4€M
OoJpIe, TEM JydIIe», CTPEMSCH IEPEBBIONHHUTE IUIAHBI 10 3KCIPONPHUAINH, M3-32 Yero
CHHMCKH  PENpEcCUpYEeMBIX HENpEephIBHO pacmupsianck. Hepeako packymadunBaHue
CTaHOBUJIOCH UHCTPYMCHTOM CBEACHUSA JIMYHBIX CUETOB, a KOHKPECTHBIC CEMbH BHOCHUJIMCH B
MEPEYHH  COBEPIICHHO CIy4YalHBIM o0Opa3oM. B  pe3ynprare mpHHYIUTEIHHOE
000011IeCTBIEHNE 3€MJIM BBUIMIIOCH B OECHPELEACHTHBIH [0 CBOMM MaciiTadaM BHUTOK
Hacwmus. [IpaBoMm Ha 3azepikaHue M apecThl (PaKTHYECKH IOJB30BAIMCH CaMBIE Pa3HEBIC
CcyOBEKTHI: OT yrosHOMOouUeHHbIX OT'TIY 1 MUIUIEHCKIX YUHOB JIO JCPEBCHCKUX OCIHSIIKO -
6aTpanknx 0ObeINHEHUHA U HU30BBIX KOJIXO3HBIX OpHTaI.

OtnenbHbIE NPENCTaBUTENM CEIbCKOM OEIHOTHI  MCIIOJB30BAIN  CIOXKHBIIYIOCS
atMocdepy Oe33akoHUS Ui OaHATLHOTO IMAHTaXXa W BBIMOTATENIbCTBA. XapaKTEPHBIM
MIPUMEPOM MOMOOHBIX 3JIOYHNOTpeOIIeHN B 3amagHoi 00NacTH CTadd Yrpo3bl CO CTOPOHEI
CeJIbCKUX aKTHBUCTOB, KOTOPBIE BBHIMOTAIHM y OJHOCENbYaH ICHBI'H (HAIpUMep, CyMMBI B
pasmepe 20 pydreii) mox yrpo30i 00J0KEHHS HEOCHIFHBIM WHAWBUAYAJIHHBIM HAJIOTOM,
KOH(HUCKAIIMKA MUMYIIECTBA M MOCICAYIONICH AemopTainui. MOTHBUPOBAIOCH 3TO TE€M, YTO
O(HUIHMATBHBIA CTATyC «KOJIXO3HUKA-aKTUBUCTA TaBaJI IOJIHYIO CBOOOIY IEHCTBHH.

AHanu3 HOpPMaTHBHOM 0a3bl M NPAKTHKU €€ pealM3alry MOKa3bIBaeT, YTO OObsBICHHAS
BJIACTSIMU «PEBOJIIOIMS CBEPXY» OINUpANach Ha JKECTKOE aJMHHUCTPATUBHOE JaBJICHUE.
Co3nanHbIe KOMHCCHAME SIKOBIEBa 1 MOJIOTOBA MEXaHU3MBI PACKyJauylBaHUs H3HAYAIBHO
coJiepKalli KapaTenbHbIi noteHnuan. CoyleHHbIe U3 LEHTpa PajuKalbHO COKpAIlleHHBIE
CPOKH U JUPEKTHBHBIE JIUMHUTHI 1e(hOpMUPOBAITUCH HA MECTAX, IPEBPAIIAsCh B HHCTPYMEHT
MIPOM3BOJIA CO CTOPOHBI PAHOHHOTO PYKOBOJCTBA M HU30BBIX aKTUBHCTOB. DTO NPUBEJIO K
Pa3MBIBaHHIO KPHUTEPUEB PACKYJauMBaHUI, HEOOOCHOBAHHOMY pPACHIMPEHHIO MAaciTaboB
HaCWINS ¥ MacCOBOMY 0€33aKOHMIO B OTHOILICHUH CEITLCKHUX YKUTEIEH.
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BJIMAAHUE PAZBUTUSI UCKYCCTBEHHOI'O UHTEJIJIEKTA HA
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Annomayusn: ¢ cmamve ucciedyemcs: GusHUe PA3gUMUs UCKYCCMBEHHO20 UHMELIEeKMA Ha
YPOSeHb U CMPYKMYpY 3aHAMOCMU 8 YCI08UAX YCKOpAIowelics yugposoll mpanchopmayuu
9KOHOMUKU.  Paccmampusaromes — mexanusmvl  agmomamusayuu  mpyoogvix  3a0ay,
O00ONOAHENUS YeN0BeHecKo20 mpyod, NOBbIWEHU NPOU3BOOUTNENbHOCU U CO30AHUA HOBbIX
6006 3anamocmu. Ha ocnose cospemernnvix uccredosanuti Medxcoynapoonou opeanuzayuu
mpyoa, Meowcoynapoonozo  eantomnozo  gonda, OICP u Bcemupnoeco 6banxa
AHATUSUPYIOMCA MACUINAObL NOMEHYUATLHO20 8030€iCEUs UCKYCCMEEHHO20 UHMENNeKMA
Ha PbIHOK Mpyoq, usMeHeHue mpeOoSaHuli K NpOpecCUOHATbHBIM HABLIKAM U PUCKU
HepasHOMepHO20 pacnpedenenus mexnonocudeckux 6vieod. Ocoboe eHUMaHue yOeneHo
PA38uBarOWuUMca  dKOHoMukam u Asepbatioscany. O60CHO8bIBAEMCS HEOOXO0OUMOCHb
pa3sumus  4enoeeyeckoeo - KAnumand, — HenpepuieHozo  00pazoeanus,  Yu@dposvix
KOMNEMeHYull U CUCMeMbl MOHUMOPUH2A USMEHEHUL PLIHKA MpYod.
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Beeoenue

CrpeMuTensHOE pa3BUTHE HCKYCCTBEHHOTO WHTEIUIEKTa CTaJI0 OJHUM W3 Hamboiee
3HAYUMBIX (PAKTOPOB COBPEMCHHOW TpaHC(POPMAIIMM MHPOBOH SKOHOMHKH. B TeueHue
MOCNEAHNX JIET HWHTEIUIEKTyaldbHble NH(POBBIE CHCTEMBI BBIIIIH 33  IIPEIEIEI
Y3KOCMEUUATU3UPOBAHHBIX TEXHOJOTHMUYECKUX 3a7lad W Hayajld aKTUBHO IPUMEHSTHCS B
MPOU3BOJACTBE, (HUHAHCAX, O0Opa30BaHWH, 3APAaBOOXPAHCHHH, TOPrOBIC, JIOTHCTHKE,
TOCYJapCTBECHHOM YIIPaBJICHUH H JPYTHX chepax IKOHOMHUICCKOH JeATSIEHOCTH.

Ocoboe 3HaYeHWE WMEET pPaclIpOCTPAaHCHHWE TCHEPATUBHOIO  HCKYCCTBEHHOTO
WHTEIUIEKTa, CIIOCOOHOTO CO3MIaBaTh TEKCTHI, M300paKEHHS, IPOTPaMMHBIN KOJ U Ipyrue
BHJBI ITU(PPOBOrO CONEPKAHUSA. ITO PACHIMPHIIO KPYT TPYIOBBIX 3a/a4, KOTOPBIC MOTYT
YACTUYHO BBITIOJHATECS C HCHOJB30BAHMEM HWHTEIUICKTYAIbHBIX TeXHoJoTui. Ecmm
MPEIBIIYINNE BOJHBI aBTOMATU3AIINK B 3HAYATCIILHOW CTCIICHU 3aTparuBaiv (pu3ndeckuii u
PYTUHHBIH TpyJ, TO COBpPEMEHHBbIE CHCTEMBl HMCKYCCTBEHHOTO WHTEJIEKTa BCE daIe
BO3JICHCTBYIOT Ha MH()OPMAIMOHHBIC, aHATUTUICCKUC, aIMIHHCTPATUBHBIC U OTACIHHEIC
TBOpYecKkue QpyHkiwmu [3, c. 3-8].

B cBsa3u ¢ 3tMM mpoOiieMa BIHMSAHUS HMCKYCCTBEHHOTO WHTEIIEKTAa HAa 3aHSATOCTh
npuodOpesia 0Co0yI0 aKTyadbHOCTh. B HaydyHOW JUTepaType MPEICTABICHBI Pa3IMYHBIC
MTOIXOMBI K OIICHKE ITOCIIEACTBUI TeXHOIOTHYeCcKoi Tpanchopmarui. CorflacHO OJTHOMY U3
HUX, aBTOMATH3alWs MOXET MPHUBECTH K COKpPAIICHUIO CHpoca Ha pabOTHHUKOB B
npodeccusx, 3HAYMTEIbHAS YacTh 3a7ad, KOTOPBIX CTAHOBHTCS TEXHUYCCKH 3aMCHICMOIL.
CornmacHO JpyroMy TIOOXOAY, WCKYCCTBEHHBIH WHTEIUIEKT CIIOCOOCH  [IOTIONHSTH
YEJIOBEUECKUH TPYIl, MOBBIIIATh MPOU3BOJIUTEIHHOCTh M CO3/IaBaTh HOBBIE DKOHOMUYECKHE
BO3MOXHOCTH [2, ¢. 2188-2198].

CoBpeMeHHBIE MEXKIYHAPOJIHBIE HCCIEAOBAaHUS CBUICTENBCTBYIOT O  HAJIMYUHU
OJHOBPEMEHHO OOOWX TPOIEccoB. MeXTyHapOAHBIA BATIOTHBI ()OHJ OIEHUBAET, YTO
okosio 40% MHPOBOM 3aHATOCTH B TOW HWJIM WHOM CTENEHU IOJBEPKEHO BO3AECUCTBUIO
HCKYCCTBEHHOTO MHTEJUIEKTa. B pa3BUTHIX SKOHOMHKAX ATOT MOKAa3aTesb JTOCTUTAET OKOJIO
60%, B crpanax c (opMHpyOIIMMCS peIHKOM — okoyio 40%, a B cTpaHax C HHU3KUM
YPOBHEM JI0X0]1a — OK0JIo 26% [8, c. 5-9].

OpHako mMoKa3aTeNb MOTCHIHAIFHONW IOABEPIKEHHOCTH HCKYCCTBCHHOMY HHTEIIICKTY
HEJB3sl HEMOCPEACTBEHHO HMHTEPIIPETUPOBATh KaK MO0 pab0odMX MECT, KOTOpbIC OYIyT
MOTepsiHBI. Bo37elicTBHE MOXKET BBIPaXaThCs B W3MEHEHWH OTACIBHBIX TPYIOBBIX 3alad,
MTOBBIIICHUHU MPOU3BOJIUTECIHFHOCTH PaOOTHUKA WM TEpepactpeicCHUN (QYHKIUH MEXIy
YeJIOBEKOM M TEXHOJIOTHEH.

MexnayHapoaHas opraHu3amus Tpyaa B OOHOBIEHHOM wuccienoBanmd 2025 T.
YCTAHOBUJIA, YTO NPUMEPHO KaKIblii 4eTBEPTHIA pabOTHHK B MUpE 3aHAT B npodeccuu,
HMEIOIIEH ONpeNeNEHHYI0 CTENEHb MMOTEHIUANbHOTO BO3JAECHCTBUS TE€HEPATUBHOIO
HCKYCCTBEHHOTO HHTEJIeKTa. BmecTte ¢ Tem opraHumzanus MOAYEPKHUBAET, UTO H3-3a
COXpaHEeHHsI HEOOXOANMOCTH YEJI0BEYECKOTO yJacTHs Hanboiee BEPOATHBIM PE3yIbTaTOM
sIBJIsIeTCs TpaHchopMarus OOJBIIMHCTBA pabOYMX MECT, a HE UX IOJHOE MCUC3HOBCHUE
[13; 5, c. 31-37].

Oco0oe 3HaYeHHWE HMEET METOJOJIOTHYSCKOES pa3Indue MEKIy BoO3AelicTBHEM
HCKYCCTBEHHOI0 HMHTEJIEKTAa HA NMpodeccHi0 U PUCKOM NOTepu padoyero mecra.
[Ipodeccrss 0OBIYHO COCTOMT W3 MHOKECTBA 3alady, W JaXKe €CIU YacTh M3 HUX MOXKET
OBITh aBTOMATH3UPOBaHA, ATO HE O3HAYACT AaBTOMATHYCCKOW JIMKBHJAIUU BCed
npodeccun [14, c¢. 7-12].

B oTo#l CBs3M aKkTyalbHBIM SBJSIETCS HCCIENOBAaHHWE HE TOJBKO KOJMYECTBa
MMOTCHIIMAFHO aBTOMATHU3MPYEMBIX pabOYMX MeECT, HO M XapakTepa IIPOMCXOIIIei
TpaHchopMaIyy: Kakue 3aJaddl 3aMEHSIOTCS, KaKue JOMOJHSIOTCS, KaKue HOBBIC 3aJadil
BO3HHUKAIOT M KaKHE HaBBIKM CTAHOBITCS HEOOXOIUMBIMH.

Ilens crarbu 3aKIIOYaeTCS B MCCIACAOBAHMU OCHOBHBIX MEXaHHU3MOB BO3JICHCTBHS
HUCKYCCTBEHHOTO HWHTEJUIEKTa Ha YPOBEHb M CTPYKTYPY 3aHATOCTH, CHCTEMaTHU3alluu
COBPEMEHHBIX SMITMPUYECKUX HCCICAOBAHMI W OMNpENeIeHNH HAIpaBICHUH ananTanui
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PBIHKa Tpyaa K TEXHOJOTUYCCKUM H3MCHCHUSAM. I[.]'ISI JOCTHXKCHU S MOCTaBJICHHOM Jagsa s
peliaoTcsl  CIEAYIOIME 3aJadd: PAacKphITh TEOPETHUECKHE OCHOBBI  B3aHMOCBSI3H
TEXHOJIOTUYECKOTO Pa3BUTHS M 3aHITOCTH; OIPEIEIUTH OCHOBHBIE MEXaHU3Mbl BO3JEHCTBHS
HCKYCCTBEHHOT'O MHTEIUIEKTA Ha TPYA; UCCIIENOBATh BIUSHIE HCKYCCTBEHHOTO MHTENJIEKTa Ha
TIPOW3BOANTENHHOCTb, POAHAIN3HPOBATH W3MEHEHHE CTPYKTYPBI IPOQECCHOHATBHBIX
HaBBIKOB; PACCMOTPETh TMOCICACTBUA JIA Pa3IUYHBIX T'PYIIT pa6OTHI/IKOB; HUCCJIICI0BATH
O0COOECHHOCTH Pa3BHBAIOIIMXCA 3KOHOMHK; OMNPEACIUTh BO3MOKHBIC ITOCIEACTBUS IS
Asepb0aiipkana; pa3paboTaTh HANPABICHUS TOCYJAAPCTBCHHOW MOJIMTUKU aJalTalldd pPhIHKA
Tpyna.

MeTo070THYECKYI0 OCHOBY MCCIEIOBaHHSA COCTAaBJIAIOT CpPaBHUTEIBHBIN aHaNu3,
CHCTEMAaTH3alusl PE3YIbTATOB COBPEMEHHBIX OSMIMPUYECKUX HCCIENOBAHUM, aHAIM3
CTaTUCTUYECKUX JAaHHBIX W WHCTUTYLIHMOHAIBHBIN aHajlM3 TOCYIapCTBEHHON MOJMTHKH B
cepe UCKYCCTBEHHOTO WHTEIJICKTA.

1. TeopeTuieckne OCHOBBI B3aHMOCBS3H TEXHOJOTHYECKOTO PA3BUTHS U
3aHATOCTH

Bompoc 0 B3aMOCBSI3M TEXHOJIOTHYECKOTO MPOTpecca U 3aHATOCTH UMEET UTUTEIbHYIO
HUCTOPUI0 B  DKOHOMHYECKOil Hayke. TexHoNOrMYecKHe HM3MEHEHHS  CIOCOOHBI
OHOBPEMEHHO IIOBBIIIATh ITIPOM3BOJWTENBHOCTE TpyJa M COKpamiaTe MOTPEOHOCTH B
OTJENbHBIX BUAAX TPYIOBBIX (DYHKIHH.

OnHO# K3 OCHOBHBIX MPOOJIEM SIBJIICTCSI TaK Ha3bIBaeMbId 3(dext 3amernenus. Eciu
MaIllMHA WM IPOrpaMMHasi CHCTEMa MOXKET BBITIOJIHSATE ONpeIeNIEHHYI0 (DYHKIHIO JeIIeBe
YCJIOBCKaA, MNpEANPpUATHEC TIOJIYy4dacT SKOHOMMYECKUI CTUMYJI I TEXHOJOTUYECKOI'O
3aMEIICHNSI.

OnHako cOBpeMEHHas SKOHOMHYECKas TEOpHs IO0Ka3blBAET, YTO TEXHOJOTHYECKOe
pasBUTHE HE OrpaHMYMBACTCA 3aMemieHueM Tpyna. Acemoglu m Restrepo mpemnaraior
AQHAIM3MPOBATh TEXHOJOIMYECKME HM3MEHEHHUs uepe3 JBa B3aMMOCBA3aHHBIX IIpoliecca:
3aMEICHNE CYIIECTBYIOINX 3a7ad M CO3AaHHE HOBBIX 3a]ia4, BBITIOIHAEMbIX YEIOBEKOM [ 1,
c. 3—11]. Ecnu nepBsIit mpouiecc npeobnanaer, cupoc Ha TpyxR cokpamaercs. Ecimu Bropoit
JOCTAaTOYHO UHTCHCUBCH, TEXHOJIOTUUCCKUI mporpecc MOXCT COIIPOBOXKIATHCA
paclmMpeHHeM 3aHATOCTH. JlaHHBIH MOAXOJ HMeeT o0coboe 3HadeHWe ISl aHaIH3a
HCKYCCTBEHHOTO MHTEJJICKTA.

[Ipodeccus mpencraBmsger co00i COBOKYITHOCTh Pa3iIMYHBIX TPYHOBBIX 3amad. [lostomy
TeXHHUYEeCKas BO3MOXKHOCTb aBTOMAaTM3UPOBAaTh OJHY MM HECKOJBKO 3aJad HE O3Hauaer
aBTOMATHYECKOIO HCYE3HOBeHWs mpodeccun. Hanpumep, neATENbHOCTh 3KOHOMHECTA
BKIIOYaeT cOop uH(popMaruy, o0pabOTKy CTaTHCTMYECKMX IAaHHBIX, ITOJIOTOBKY TaOJHI,
NPOBE/ICHUE aHAIU3a, MHTEPIPETAMI0 PE3yJbTaTOB M  Pa3pabdOTKy pEKOMEHJaIHi.
HcKycCTBEHHBIN HHTEIUIEKT MOXKET 3HAYMTENbHO OOJErduTh IIEpBBIE 3Tallbl, OJHAKO
OTBETCTBEHHOCTh 332 WHTEPIPETALUIO PE3YJIbTATOB W IPHHSITHE OKOHYATEIBHBIX DPEIICHUH
MOXET COXPaHAThCA 3a YesoBeKOM.TakuMm 00pa3oM, MCKYCCTBEHHBIN MHTEIUIEKT CHOCOOCH
MEHSITh BHYTPEHHIOIO CTpYKTYpy mpodeccun. JIMEHHO mO3TOMY B COBPEMEHHBIX
HCCIIEIOBAaHMAX BCE Ooiblliee 3HAa4YEHHWE MPHOOpETacT 3aJavyHbIii MOAXOJ, TPU KOTOPOM
aHAIM3HUPYETCs He Mpodeccusi B IIEIOM, a KOHKPETHbIE BU/IBI TPYAOBOH esrensHocTH [14, c.
8-16].

2. OcHOBHbIE MeXaHM3Mbl BO3/1eliCTBHS HCKYCCTBEHHOI0 HHTEJJIEKTA HA 3aHATOCTh

HckyccTBeHHBIN MHTEINIEKT BO3JCUCTBYET Ha pPBIHOK TpyAa Yepe3 HECKOJIbKO
B3aMMOCBSI3aHHBIX KaHAJIOB.

2.1. Aemomamusayus mpyooeslx 3aday

IlepBeIM KaHaJIOM SIBJISIETCA aBTOMAaTW3alysa. EcCIM WHTEIEKTyanbHass CHCTEMa
CrocoOHa BBINOJHATE ONpEAENEHHYI0 33jady ObICTpee WM JEIIEBIE YelOBEKa,
MPEINPUATHE MOXKET YMEHBUINTh OOBEM UEIOBEUECKOTO TpyAa, HEOoOXOoAMMOro it eé
BoimosHeHUs.  OcoOeHHO  3TO  XapakTepHO  JUIsl  3adady, KOTOpBIC  SIBIISIOTCS:
TTOBTOPAOIIUMUCH CTaHAapTU3UPOBAHHBIMHU, (1)0pMaJ'II/I3yeMbIMI/I; OCHOBAaHHbBIMH Ha
00paboTke nH(OpPMALMK; BEIIOIHIEMBIMH 110 3apaHEe YCTAHOBICHHBIM ITPABUIIAM.
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OpHako HalMyhe TEXHUYECKOM BO3MOXHOCTH aBTOMAaTM3allud HE  O3Ha4aeT
00513aTeTTHHOT0 YBOJIBHEHHS PAOOTHUKOB.

OKOHOMHUYECKOE pEUIeHHE MPeIIpUsATHs 3aBUCUT OT CTOMMOCTH BHEAPEHUs
TEXHOJIOTUH, CTOMMOCTH YEIOBEYECKOTO TPYZAad, KadeCTBa CHCTEMBbl, HHCTUTYIIHOHAIBHBIX
OTPaHMYCHUH U MEPCIEKTUB PaCIINPEHUs TPOU3BOJICTBA.

ILO momuépkuBaer, 4TO TMOKa3aTeIW BO3JCUCTBUS TEHEPATUBHOTO HCKYCCTBEHHOTO
MHTEIJIEKTA HEeNb3s TPAKTOBATH KaK HETIOCPEACTBEHHBIC MTPOTHO3BI COKPAIIECHHS 3aHATOCTH
[13; 5, c. 4-7].

2.2. /lononnenue uenogeueckozo mpyoa

BropbiM MexaHHU3MOM SIBJIETCS IONOJIHEHHE TpyZAa. B 3TOM ciyuae MCKYCCTBEHHBIH
MHTEJJIEKT BBINIOTHACT YacTh OIEpallUii, HO OKOHYATeIbHAs paboTa 0CTAETCA 3a YSTIOBEKOM.
Hanpumep, nHTEIIIEKTYabHASI CHCTEMa MOJKET TPE/UI0KUTH BApHAHTHI TEKCTa, 00paboTaTh
MaccuB MH(OpMAIMU WIKM CHOPMUPOBATH MPEABAPUTEIbHBIA AHATMTHYECKHH MaTepHall.
Cnenmanuct mpoBepseT pPe3yNbTaThl, KOPPEKTHPYET WX W HPUHUMAECT OKOHYATEIbHOE
pemieHne. OTOT MEXaHM3M OCOOEHHO BakeH aisi mpodeccuii, B KOTOPBIX PabOTHHK
BBIMOJTHSIET IUPOKHIN KPYT B3aUMOCBS3aHHbIX 3a/1a4. ILO oTmedaeT, 9To 1t OOIbIINHCTBA
npodeccuil Hanbosiee BEpOATHON (OpPMON BO3JEHCTBHS T€HEPaTHBHOTO HCKYCCTBEHHOTO
HMHTEJUIEKTa SBIISIETCS IMEHHO TpaHcdopMarist paboThl, a He oJHas aBToMaTtu3anus [ 13].

2.3. logvtuenue npou3eooumenpHocmu

Tperbum KaHaIOM SIBISIETCS! TOBBIIIICHUE TPOU3BOIUTEIBHOCTH.

[Tpon3BOANTENHHOCTE TPYya OIPENEIAECTCS CACAYIOINM 00pa3oM:

Or=Q/L,

rze:

[IT — mpou3BOANTENHEHOCTD TPYAA;

Q — 00BEM npon3BeNEHHON TPOIYKIIMH WIIK OKa3aHHBIX YCIIYT;

L — 3arpatsl Tpyna.

Ecnu HMCKyCCTBEHHBIM HHTEIJIEKT MO3BOJSIET YBenMUuTh (Q mpu HewsMeHHOM L,
MMPOU3BOAUTEIILHOCTh TTOBBIIMIACTCA. OI[HaKO MOBBINICHUC TMPOU3BOAUTCIIBHOCTH MOXKET
WMETh pa3HbIe MMOCIEACTBHUS TS 3aHATOCTH.

[IpeanpusitTne MOXET: COKPAaTHUThb YHUCICHHOCTh pPAaOOTHUKOB; YBEJIHYHUTH BBIIYCK
MPOAYKIMHA, CHU3UTh [CHBI; YBENWYUTH 3apabOTHYIO  IUIATy; HHBECTUPOBATH
BBICBOOOJMBIIINECS PECYPCHI; PACIIMPHUTH HOBBIC HAlPABIICHUS JIESITEILHOCTH.

CrnenoBatenbHO, KOHSUHBIA A3 QEKT VI 3aHATOCTH 3aBUCHUT OT PEAKIHU MPEIIPHUATHSI U
cIpoca Ha IPOIYKIHUIO.

2.4. Cozoanue Hosbix 3a0au u padouux mecm

UeTBEPTHIM MEXaHU3MOM SBIISICTCS TIOSIBICHUE HOBBIX BHIOB NESATEIHHOCTH. Pa3BuTHe
HCKYCCTBEHHOTO0 MHTEIJIEKTa CO3/1a€T CIpoC Ha pa3paboTKy, BHEIpEHHE, 0OCIy)KHBaHUE,
KOHTPOJIb M PETYIHPOBAHNE HHTEIUICKTYaIbHBIX CHCTEM.

Bosnukator HOBbIe npodeccnoHabHble (DYHKIMH, CBS3aHHBIE ¢ 00pabOTKOW JaHHBIX,
pa3paboTKoii  mporpaMMHOro  obecriedeHusi, HHGOPMAMOHHON  0€30MacCHOCTHIO,
yIIpaBJIeHUEM [U(PPOBBIMH NPOLECCAMH W KOHTPOJIEM KadecTBa pe3yJbTaToOB palboThI
WHTEJUICKTYyalbHBIX cucteM. OJHaKo co3JaHue pabouux MecT He OrpaHHYMBACTCS
HEIOCPEJICTBEHHO TEXHOJOTHYCCKUM CEKTOpoM. Ecim TpuMeHeHHe HWCKYCCTBEHHOTO
WHTEJUIEKTAa TOBBIILIACT IIPOU3BOJUTENFHOCTD M CHIKAET M3JCPIKKH, MPEANPUATHS MOTYT
pacIupATh IPOU3BOJACTBO, YTO CO3IAET NOTIOIHUTENBHBIN CIIPOC Ha PaOOTHUKOB.

OECD B 2026 r. Takke paccMaTpuBacT TPU OCHOBHBIX KaHajla BO3ACHCTBUA
HCKYCCTBEHHOTO HHTEIUICKTa Ha PBHIHOK TPyAa: aBTOMATH3AIMIO CYIIECTBYIOIIMX 3a1ad,
CO3aHUE HOBBIX 337124 ¥ MPo()eCChil ¥ MOBBIICHUE TPON3BOAUTEIEHOCTH [23].

3. MacmTadbl NOTEeHIMAJIBLHOTO BO3/IEHCTBUS HCKYCCTBEHHOT0 HHTEJLIEKTA

OmanM u3 Hambonee BaXHBIX COBPEMEHHBIX WCCICIOBaHUN sBIseTcsa pabora
MexnyHnapoHoi opranuzaimu Tpyaa «Generative Al and Jobs: A Refined Global Index of
Occupational Exposure». MccnenoBanue uctons3yeT gAanHbe o 29753 3agagam U coyetaeT
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SKCIEPTHHIC OLEHKH, Pe3yNbTaThl OPOCOB M MPOTHO3BI HCKYCCTBEHHOT'O HHTEIICKTa [ 14, c.
8-16]. Pe3ymbTaTel MOKa3bIBAaIOT, YTO OKOJNO 25% MHUPOBOM 3aHATOCTH MPUXOIUTCSA HA
npodeccu ¢ OINpeAeNEHHON CTENEHBI0 BO3JEHCTBHS TI'€HEPATHMBHOIO HCKYCCTBEHHOTO
naTemuiekta [14, c. 31-34]. Ilpu sTOM Hamboiee BBICOKAs CTENECHb IMTOTCHIHAIBHOU
OKCHO3MIMU XapaKTepHAa IPEeXJEe BCEro Uil KaHLEISIPCKUX M aJIMUHHCTPATUBHBIX
npodeccHii.

B BrIcmIyro KaTeropuio BO3AEHCTBHS momagaer okoso 3,3% MupoBoW 3aHsATOCTH. s
JKEHIIMH 9TOT IMOKa3atenb cocraBisier 4,7%, it myxkund — 2,4% [14, c. 34-42]. DOrto
CBSI3aHO C PA3IMIHUAMH B IPO(HECCHOHABHON CTPYKTYpPE 3aHATOCTH.

B cTpaHax c BBICOKMM YPOBHEM J0XOJa MOTEHLHAIBHOE BO3AEHCTBHE 3HAUUTEIBHO
Beime. Cormacao ILO, oxomo 34% 3aHATOCTH B CTpaHax C BBICOKMM YPOBHEM JOXOIa
MIPUXOMUTCS Ha Tpodeccnu ¢ onpeneiaéHHON CTENeHbI0 BO3JCHCTBUS T'€HEPaTHBHOTO
HCKYCCTBEHHOTO MHTEJIIEKTa, TOTJa Kak B CTpPaHaX C HU3KUM YPOBHEM J0XOJa 3TOT
noKa3zarelb coctanisiet okono 11% [14, c. 34-38].

Ta6fluua 1. Homenuuaﬂbﬁa}z IKCNoO3uyus 3aHAMoCcmu K ceHepamueHomy ucCKyccmeeHHomy

UHMENTEeKNY.
IF pynma crpas / pabOTHUKOB HHOKaSaTeHLI
IMHpOBa;{ 3aHATOCTb, UMEIOIIAs. HEKOTOPYIO CTEIICHb HKCIO3UIMH Hoxono 25% I
IBLICH.Ia}I KaTeropus rio0aabHON IKCIO3UIIH H3,3% I
I)KeHCKaﬂ 3aHSATOCTP B BBICIIEH KaTErOpHH H4,7% I
IMy)KCKasI 3aHSATOCTD B BBICIICH KaTETOPHH H2,4% I

I3aHSITOCTI) B CTpaHax € BBICOKMM YPOBHEM J10X0[a, UMEIOIIasd HEKOTOPYIO 3KCHO3I/IHI/IIOHOKOJIO 34% I

I3aHSITOCTI) B CTpaHax ¢ HU3KHUM YPOBHEM J0XO04a, UMEIOIasl HEKOTOPYIO 3KCIO3UIUIO HOKOJ'Io 11% I

Hcemounuk: cocmasneno asmopom no oannvim ILO [14, c. 31-42].

JaHHbIe TAaOMMIBI IMOKA3BIBAIOT, YTO TEXHOJOTMYECKas OSKCIIO3MLMS paclpeneieHa
KpaiiHe HepaBHOMepHO. OfHaKo emé pa3 ciexyeT MOAYEPKHYTh: MOKa3aTellb AKCIO3UINH
OTpa)kaeT MOTEHIMAIBHYIO BOSMOKHOCTh M3MEHEHHS 33/1a4, a He (PpaKkTHUeckoe COKpanieHHe
pabodnx MecT.

4. Paznnumne Mexxay BO3AeiicTBHEM HMCKYCCTBEHHOT0 HHTEJVIEKTA H PHCKOM NMOTEePH
padoThl

OnHoli u3 HanboJiee pacnpoCTpaHEHHBIX ONIMOOK B JAMCKYCCHU O OyAylIeM 3aHSATOCTH
SBJIACTCSA OTOXKJIECTBICHUE IOTEHIHAIFHOTO BO3ICHCTBUS HCKYCCTBEHHOTO HHTEIUIEKTA C
noTepei pabouero mecra.

OTH MOHATHS HEOOXOAUMO pa3TPaHUINBATH.

IKCNo3uNHUs K HCKYCCTBEHHOMY HMHTEJIJIEKTY IOKa3bIBAaeT, HACKOJIBKO 3HAYMTEIIbHAS
HacTh 3aJa4 Hpotbeccym MOTCHIIUAJIbHO MOKET BLINOJHATHCA MWW NOAACPKUBATHCA
HCKYCCTBEHHBIM HHTEIUICKTOM.

Puck aBTOMaTHM3amMM XapaKTEpU3YeT BEPOSITHOCTH TOTO, YTO KOHKPETHBIE TPYJOBBIC
3amauu OynyT (haKTHUECKH MepeaaHbl TEXHOJIOTHH.

dakTHYecKOe COKpalleHHe 3aHSTOCTH IPEACTaBiIsieT coOOH yXKe peaan30BaHHBIN
HKOHOMMYECKHH Pe3ysIbTaT TEXHOJIOIHYECKOTO BHEAPEHHUSI.

MeXIy 9STUMH KaTeropHUsAMHU CYIIECTBYIOT HECKOJIBKO IPOMEKYTOYHBIX 3TAIlOB!

TEeXHHYECKasA BOSGMOKHOCTb — JKOHOMHYECKast ue.ﬂecooﬁpasﬂonb — pelieHue

NpeAnpUsITAS — W3MeHeHHe OPraHu3alii TPyAa — W3MeHeHne CIpoca Ha
PaGoOTHHUKOB.
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CrnenoBarenbHO, Jake BBICOKAs TEXHUUYECKas SKCIO3UIMS HE O3Ha4aeT aBTOMaTHYECKOH
moTepu pabodero mecta. iMmenHo mostomy ILO momuépkuBaet, 9To OCHOBHOM OYKHIaEeMBIiA
3¢ deKT reHepaTHBHOIO NCKYCCTBEHHOTO MHTEIUIEKTa — TpaHC(hOpMaIys, a HE MacCcoBOE
ncyesHoBeHne pabounx mect [13; 5, ¢. 31-37].

5. UckyccTBEHHBIN HHTEJIEKT U MPOM3BOAMTEIbHOCTh TPYAa

[ToBEIlIeHNE TPOU3BOAUTENIFHOCTH  SIBJISIETCS. OJHUM W3 BOXKHEHUIIMX

MTOTEHINATBHBIX SKOHOMUYIECKUX 3(PEKTOB HCKYCCTBEHHOTO MHTEIJICKTA.

B TpagunoHHOM 5KOHOMMKE TEXHOJIOTMYECKUMN IIPOTPECC PACCMATPUBAECTCS KaK OJUH
13 UCTOYHHUKOB POCTA MPOU3BOAUTEIHLHOCTH.

HckyccTBeHHBIN HHTEIUIEKT MOJKET MOBBIIATh MPOU3BOJUTEIHHOCTh IOCPEACTBOM:
COKpAIIICHNSI BPEMEHH BBITIOIHEHUS OTEPaINii; aBTOMAaTH3aMK 00paboTKH MH(popManuy;
YCKOPEHHMS MTOMCKA JAaHHBIX; CHIKCHHUS KOJMYECTBA TEXHUYECKHX OLIMOOK; ONTHMH3ALNH
MIPON3BOICTBEHHBIX TPOLIECCOB; YIYUIICHHUS MPOTHO3UPOBAHHUSA; IIOBBIIICHUS KadecTBa
YIIPaBICHYECKUX PEIICHUH.

Ocoboe 3HayeHHWE UMEIOT pe3yJbTaThl HCCIENOBAHUA  HENOCPEACTBEHHO Ha
TIPEATIPUAATHSX.

Brynjolfsson, Li u Raymond wuccnenoBanu WCIONb30BaHWE TI'€HEPATHBHOTO
HCKYCCTBEHHOTO MHTEIJIEKTA B JIEATEILHOCTH PAOOTHUKOB CIIYXKOBI OJJICP)KKH KINEHTOB H
00HApYXKWIN 3HAYUTENHHOE IIOBBIIIEHHE IPOU3BOJIUTENEHOCTH, OCOOCHHO CpeAn MeHee
OTBITHBIX PabOTHUKOB [7, ¢. 889-910].

OTO MO3BONSET CHENaTh BAXKHBIH BBIBOA: HMCKYCCTBEHHBIH HMHTEIUIEKT CIIOCOOCH HE
TOJIBKO 3aMEHATHh OTIENbHBIC 33[aud, HO M PAaCHpPOCTPAHATH 3HAHUS U JIy4dIIHE MPAKTHKU
BHYTPH OPraHU3alNH.

Ecnu MeHee ombITHBIA paOOTHUK C IIOMOIIBIO HHTEIUIEKTYaJbHOH CHCTEMBI MOXET
BBIMOJHATE CIOXHYIO 3aJady Ha YPOBHE, paHee XapaKTepHOM Uil 0Oosiee ONBITHOTO
COTPYAHUKA, BO3HUKAeT MEXaHU3M YAaCTUYHOTO BBIPABHMBAHUS IPOU3BOJUTEIBHOCTH.
OpHako MPOM3BOAMTENBHOCTh CaMa 1o cebe He OmpereNsieT ypoBEeHb 3aHATOCTH. Ecmu
MPEeINpUATHE UCIONB3YET POCT MPOU3BOAUTENBLHOCTH HCKIIIOUUTENBHO Ul COKpAILEHUS
YHUCIIEHHOCTH PabOTHHKOB, HEMOCPEICTBEHHbIH 3(P(deKkT MOXeT OBITh OTpPHULATENBHBIM.
Ecnu xe npeanpustie pacmypsieT IPOU3BOJICTBO, OCBANBACT HOBBIE PHIHKH U YBEITHUUBACT
BBIITYCK, BOBMOYKEH TOJIOKUTENILHBIN A QEKT JUIsl 3aHATOCTH.

Taxum o6pazom:

POCT NNPOU3BOIUTECIBbHOCTH ;é ABTOMATHY€CKO€ COKPaAlllCHUE 3AaHATOCTH.

6. I3MeHeHNne CTPYKTYPHI PO ecCHOHAILHBIX HABBIKOB

OpanM n3 HanboJiee YCTOWYMBBIX PE3YIbTATOB COBPEMEHHBIX HCCIIEOBAHUN SIBIISETCS
n3MeHeHne TpeboBanuii k mnpodeccnonansHbiM HaBbikaM. OECD mnokaseiBaer, 4TO
OOJIBIIMHCTBY PaOOTHUKOB, B3aMMOJCHCTBYIOIIMX C HCKYCCTBEHHBIM HHTEIJICKTOM, HE
MOTPeOYIOTCSl  ClielMaNbHble HaBBIKM pa3pabOTKM HMHTEIUIEKTYalbHBIX CHCTEM. Bmecto
9TOT0 U3MEHSETCS HaOOpP HABBIKOB, HEOOXOINMBIX AJISI BBIIOJIHEHUSI UX OCHOBHOW pabOThI
[15, c. 9-16].

ITo mauueiM OECD, B necsTH UCCICIOBaHHBIX CTpaHaX CPead BakaHCHU mpodeccuid ¢
BBICOKOHM SKCIO3MINEH K MCKYCCTBEHHOMY HHTEIUIEKTY 72% TpeOoBasm XOTsI ObI OJHOTO
YIIPaBJIEHYECKOTO HaBbIKA, a 67% — XOTs OBl OHOTO HaBBbIKA, OTHOCSIIErocs K OM3Hec-
nporeccam [15, ¢. 9-12].
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Tabnuya 2. Hzmenenue mpebosanuil K HABLIKAM PAOOMHUKOS.

|prnna HaBBIKOB ||3HaquHe B ycnoBusix passutust U

|anaBnquecme HaBBIKA ||HOBmmaeTc;1 3HAUCHHUE YIPABICHUS IPOEKTAMH U PECYpcaMu
|)_'Lenom,1e HaBBIKH ||B03paCTaeT 3HaUEHNE aHaJIn3a OM3HEeC-TIPOIECCOB
|AHanmmecme HaBBIKH ||HCO6XOZ[I/IMI>I JUTSL IHTEpIpeTanuy pe3yiabraros MM

|KOMMyHI/IKaHI/IOHHI)Ie HaBLIKI/I”Ba)KHLI JUIL KOMaHZ[HOﬁ pa6OTI>I u B3aHMOZ[eﬁCTBHH C KIIMCHTaAaMHU

|KpI/ITI/I'-IeCKOC MBILLICHUE ||HeO6X0}:[I/IMO Ul IPOBEpKH pe3ynbTatoB

|L[1/1(1)p013f,1e HaBBIKH ||He06x0)11/1Mf,1 JUTSL B3aUMOJIEHCTBHUS ¢ HU(POBBIMU CHCTEMAMHI |

|TBOp'{eCKI/I€ HaBBIKH ||COXpaHHIOT 3HAYCHUEC NTPU PECIICHUN HECTAHAAPTHBIX 3a/1a4

Hcemounuk: cocmaeneno asmopom no [15, c¢. 9-20].

OECD B 2026 r. IONOJHUTENBHO IOMYEPKHBaeT, 4To MeHee 1% pabOTHHKOB
HYXXIAIOTCSl B IPOABUHYTHIX CHEIMATU3MPOBAHHBIX HABBIKAX UCKYCCTBEHHOI'O MHTEIIICKTA,
TOrAa Kak At OOJBIIMHCTBA PaOOTHUKOB 0OJee BAXKHBIMH SIBISIFOTCSI IIM()POBBIC HABBIKH,
CIOCOOHOCTh UCIONB30BaTh, AaHAIM3UPOBATh M UHTEPIPETHPOBATH JAaHHBIE, a TaKkKe
yIIpaBJICHYECKHE U YelToBeUeckne HaBbiky [19].

CrnenoBarenbHO, MaccoBoe OOy4eHHE BCEro  HaceleHHs IPOTrPaMMHPOBAHHUIO
HCKYCCTBEHHOTO WHTENJIEKTa HE SIBIISIETCS] €AWHCTBEHHBIM MM JOCTATOYHBIM PEIICHHEM.
Bonee BaxxHBIM cTaHOBUTCS (pOpMHpOBaHKE COCOOHOCTH 3()(PeKTHBHO padoTaTh BMecTe
€ MCKYCCTBEHHBIM MHTEJIEKTOM.

7. Bo3aeiicTBHe HCKYCCTBEHHOT0 HHTELIEKTA HA KA4eCTBO 3aHATOCTH

KonnyecTBeHHass OIIEHKAa 3aHATOCTH HE TIIO3BOJISET ITOJHOCTBIO OXapaKTepHU30BaTh
MOCIEACTBHUS TEXHOJIOTHIECKOH TpaHC(HOPMALIHH.

Heo0xoauMo y4nThIBaTh Ka4ecTBO pabOYMX MECT.

VcKyccTBEHHBIH MHTEIUIEKT MOXKET: YMEHbBIIATh JTOJK0 MOHOTOHHOW paboThl; 00JerdaTh
00paboTKy MH(OpMaLNK; COKpaIlaTh BpPeMs BBITIOJHEHHUS 33/1a4; MOBBIIIATH JOCTYITHOCTD
3HaHMI; MOMOraTh PA0OOTHUKAM MPUHUMATh PEIICHNUSI.

OnHako OTHOBPEMEHHO MOTYT BO3HHUKATh PHCKHU: YCHJICHHUSI KOHTPOJIS 32 pabOTHUKaMU;
MOBBIIIEHUS ~ MHTEHCUBHOCTM  TpyJda;  COKpALIeHUS  aBTOHOMHM;  pacCIIMPEHUs
ANTOPUTMUYECKOTO YIIPABJICHUS; YCHIICHNS TPEOOBAaHUH K IIPOM3BOUTEIFHOCTH.

[TosToMy rocynmapcTBeHHass MOJHMTHKA JOJDKHA YYUTHIBATH HE TOJBKO KOJMYECTBO
paboumx wmect, HO W ycuoBus Tpyza. OcoOeHHO BaXHO O0OECHEYHTH MPO3PAduHOCTD
AITOPUTMUYECKOTO YIIPABJICHUS 1 3aIUTY NEPCOHATBHBIX JaHHBIX pAOOTHUKOB.

OECD B 2026 r. mom4€pKuBaeT HEOOXOIUMOCTh IPO3PAYHOCTH, OOBSICHUMOCTH U
MOJIOTYETHOCTH TIPH HCIIOJIb30BAHMH HCKYCCTBEHHOTO WHTEIJIEKTa Ha pabodeM Mmecte, a
TaKKe 3alUThl KOHQUICHIIUATLHOCTH paOOTHUKOB [19].

8. Bo3aeiicTBHe HCKYCCTBEHHOT0 HHTEIIEKTa HA Pa3/IMYHbIe TPYNIIbI PA0OTHHKOB

Texnonornueckasi TpaHcopMalysi He OKa3bIBaeT OJIMTHAKOBOTO BO3JEHCTBHS Ha BCEX
pabOTHHKOB.

8.1. Bvicokokeanuguyuposannvie pabomnuxu

BricokokBanu(UIMPOBaHHBIE  CHEHHMATUCTBI  MOTYT  TOJYYHTh  CYIIECTBEHHBIC
MIPEUMYIIECTBA OT UCTIOIB30BAHNS NCKYCCTBEHHOTO MHTEIUICKTA.

WHTennekryanbHble CHCTEMBI CIIOCOOHBI YCKOpATH 00pabOTKy HHpOpManuu u
BBINOJIHATE PYTUHHBIE aHATUTHYECKHE omeparuu. OAHAaKO OJHOBPEMEHHO HEKOTOPHIC
WHTEJUIEKTyaIbHBIE 33/]a4 CTAHOBSATCS TEXHOJIOTUUECKH 3aMEHSEMbIMU.

CrnemoBaTenbHO, BBICOKAs KBaTU(HUKAIMA camMa 1O cebe He 00ecrmeunBaeT MOJTHON
3aIIUTHI OT TEXHOJIOTHYECKUX N3MCHEHHH.

8.2. Pabomnuku cpeoneii keanupuxkayuu
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Hdnst paGOTHHKOB cpenHed KBaM(UKAIMU IOCIEACTBUS 3aBUCIT OT CTPYKTYPBI
BEITIOJTHSIEMBIX 3a/1a4.

HaubGonee ys3BUMBIMH SIBIISIIOTCS CTaHIapTH3UpOBaHHbIE (yHKUuH. OJHAKO eciH
paboTHHK crocoOEH BHIMOJHATH CIOKHBIE OpraHM3allMOHHBIE M COIHMAJbHBIE 33aJadH, ero
POJIb MOXKET COXPAHATHCSI U H3MEHSITHCSL.

8.3. Huzkoxeanuguuuposannsie padbomuuxu

HuzkokBanmudunypoBaHHble pabOTHUKH MOTYT CTOJIKHYTHCS C aBTOMATH3aIlled B TeX
cepax, rzie BO3MOKHO IPUMEHEHNE HU(PPOBBIX WM POOOTH3UPOBAHHBIX TEXHOJIOTHH.

OmHako BO MHOTHX (U3MYECKHX W CEPBHUCHBIX TNpOdecchusix COXpaHsIeTcs
HEOOX0MMOCTh HEMOCPEICTBEHHOTO IIPUCYTCTBHUS Y€JIOBEKa.

8.4. ’Kenwjunvl u mysncuunst

I'ennepHslii aciekt umeet ocoboe 3HadeHue. [1o qanuaeiM [LO, XKEeHIMHBI UMEIOT OoJee
BBICOKYIO CPCAHIOIO OJKCIIO3MIHUIO K TCHEPATUBHOMY HCKYCCTBCHHOMY HWHTCIIIICKTY, YTO
CBS3aHO C WX 3HAYUTEIHHOH MPEICTABICHHOCTHIO B aIMHUHHUCTPATUBHBIX M KAHIECTSAPCKUX
mpodeccusx [14, c. 40—43]. CrenoBareibHO, MPOTPaMMBbI MEPEHOATOTOBKH JIOJDKHBI
YYUTBIBATh PO(PECCHOHANBHYIO CTPYKTYPY 3aHATOCTH SKCHIIIHH.

9. UckycCTBEHHBI MHTEJIEKT U MOJIOAEKHAS 3aHATOCTH

Mornonéxp o6namaer psAAOM TPEUMYIISCTB MpPU aJanTallid K TEXHOJIOTHYECKHM
HU3MEHEHMsIM. MoJoable paOOTHUKM OOBIYHO OBICTpEE OCBAaMBAIOT HOBBIE IU(POBHIE
WHCTPYMEHTHl W JIeT4e aJanTHUPYIOTCd K H3MEHEHHIO NPO(EeCCHOHANBHBIX TpeOOBaHMIA.
OpHAaKo CYIIECTBYET W IMOTCHIHANBHAS pobaema. HavanpHas kapbepa 4acTo HAYMHACTCS C
BBITIOJIHCHUSI OTHOCHUTEJIBHO CTAaHIAPTHBIX 3a7ad. EciM UMEHHO 3TH 3amaud OyayT B
3HAYUTENPHON CTENeHW aBTOMATH3MPOBAHBL, MOJIOJBIM CICHHAIACTAM MOXET CTaTh
CJI0XHEE MPUOOpPETaTh NEPBhIA MPOPECCHOHATBHBIN OTIBIT.

[ToaTomy ocoboe 3HaYeHHE TPHUOOPETAIOT: CTAKUPOBKH; MPOU3BOACTBEHHAS ITPAKTHKA;
JdyaibHOe o0Opa3oBaHue; IpoeKTHas pa0boTa; B3aMMOJCHCTBHE YHHBEPCUTETOB C
MPEeIIpUATHSIMH. B yCIOBHSX pa3BUTHS UCKYCCTBEHHOTO MHTENJIEKTa 00pa30BaHUE JTOIIKHO
HE TOJBKO IIepeAaBaTh 3HAHWs, HO M OOecreuuBaTh MpakTHYeckoe (GopMHUpOBaHHE
po(hecCHOHATBHBIX HABBIKOB.

10. UckyccTBeHHBI HHTEIEKT U HEPABEHCTBO 10X0/10B

Bo3znelicTBrue MCKYCCTBEHHOTO MHTEIUIEKTA HA PACIIPE/ICNICHUE J0X0JI0B OCTa&TCsl OJHUM
n3  Hambolee  IUCKYCCHOHHBIX  BOMPOCOB.  ECMM  WCKYCCTBEHHBI  HMHTEIUICKT
MIPEUMYIIECTBEHHO JIOMOJHSET TPY/] BEICOKOKBAIN(HIIMPOBAHHBIX paOOTHUKOB, JOXObI STOH
rpynmnsl MoryT pacti Osictpee. IMF ykaspiBaeT Ha BO3MOKHOCTH YBEJIHUYCHHS HEPABEHCTBA
JOXONIOB B CHTYyaIlud, KOTJIa B3aUMOJIOIONHIEMOCTh WCKYCCTBEHHOTO WHTEIUIEKTA C
BBICOKOOTITAYMBACMBIM TPYIOM OKa3bIBAETCS 0COOCHHO CrubHOM [8, ¢. 13-19].

OpHaKo CYIIECTBYET M MPOTHUBOIIONIOKHBIN MeXaHn3M. ECITi MCKyCCTBEHHBIN MHTEIUICKT
IIOMOTaeT MEHEE ONBITHBIM pabOTHUKAM BBINIOJHATH OOJiee  CIIOXKHBIE —3aJayd,
MIPOU3BOAUTENIFHOCTS 3TOW TPYNIBI MOXET YBEIHMUMBATHCS ObIcTpee. Takum o0Opasom,
OKOHYATEJIbHBIN 3()(EeKT 3aBUCHT OT:

® JIOCTyHa K TEXHOJIOTHSIM;

e ypoBHSI 00pa30BaHUS;

® BO3MOXHOCTEH MPO(ecCHOHATLHOTO 00YICHHS;

® CTPYKTYpBI 3apaO0OTHOM IJIaThI;

® CIIOCOOHOCTH MPEIIPHUITUI BHEIPATH TEXHOIOTUH;

® TOCYIapCTBEHHOMH MOJIMTHKH.

[MosTtomy oOpa3zoBanme u©  mpodecCHOHANbHAs  IEpPElOArOTOBKA  CTAaHOBSTCA
BOXHCHINMMH MHCTPYMEHTAMHU MIPEIOTBPALICHHS TEXHOJIOTHYSCKOTO HEPAaBEHCTBA.

11. MckyccTBeHHBIN HHTEIEKT B Pa3BHBAIOIINXCS IKOHOMHKAX

BosneiicTBre HCKYyCCTBEHHOTO WHTEIUIEKTA CYIMIECTBEHHO PAa3IMYacTCs B 3aBUCHMOCTH
OT YPOBHsI 3KOHOMHMYECKOro passutus. IMF oLieHMBAeT NOTECHLMAIBHYIO SKCIO3HLIMIO
HCKYCCTBEHHOTO HHTEIUIEKTa MpHMepHO B 60% 3aHATOCTH pa3BUTHIX 3KOHOMHK, 40%
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3aHATOCTH CTPaH ¢ (HOPMHUPYIOLUIUMCS PHIHKOM U 26% 3aHITOCTU CTPaH C HU3KHM YPOBHEM
noxona [8, ¢. 5-10].

Ha mepBbiidi B3y, MeHblIas SKCHO3MLMS PAa3BUBAIOIIUXCS CTPaH MOXKET O3HA4yaTh
MEHBIINH PUCK TEXHOJIOTHYECKOTO BhITeCHEHHsI. OHAKO CYyIIECTBYET U 0OpaTHasi CTOPOHA.
PazBuBaroniecss 5)kKOHOMUKH MOTYT UMETh 00Jiee OrpaHUYEHHBIN JOCTYII K:

¢ 1uppoBOI HHPPACTPYKTYPE;

® COBPEMEHHBIM TEXHOJIOTHSIM;

e KBAIM(pHULUUPOBAHHBIM KaapaM;

® VHBECTHLUIM; KQUeCTBEHHOMY 00pa30BaHUIo.

B pesymprare OHM MOTYT B MEHBIIEH CTENEHH HCIIOIb30BaTh IPEHMYIIECTBA
HCKYCCTBEHHOTO MHTEJJIEKTA.

Beemupnspiii 6aak B World Development Report 2026 ormewaer, 9To B CTpaHax ¢
HU3KUM M CPEAHUM YPOBHEM Joxoaa okoso 4,5% cymecTBylomux pado4ynx MecT
HaXOJATCS TOJ] PUCKOM aBTOMATH3allMM T'€HEPATHBHBIM HCKYCCTBEHHBIM HHTEJUIEKTOM,
TOrAa Kak B CTpaHaX C BBICOKMM JIOXOJIOM IIOKa3aTeslb COCTaBisieT okoino 14,2%.
OnHoBpeMeHHO OKoJI0 16,2% paboynx MecT B pa3BUBAIOLIMXCS OKOHOMHKaX MOTYT
MOJY9UTh 3HAYUMBIA MPUPOCT TPOU3BOAMTEIBHOCTH Ollarojapsi HMCKyCCTBEHHOMY
HUHTEJIEKTY [29].

Tabnuya 3. Bosmooicuvie 5¢hgpexmbl uckycCmeeHHo20 UHMEeNIeKma no YPOSHIO PA3GUMU CIPAH.

CTpaHbl ¢ HU3KUM U Crpansl ¢
IToxka3aTean
CPEHUM 10X00M BBICOKHM /10X0/10M
Paboune mMecra ¢ pUCKOM aBTOMATH3aIUH || 4,5% || 14,2%

Paboune mecra c INOTCHIIHAJIBHBIM 3HAYUTCIIBHBIM

16,2% 18,7%
MIPUPOCTOM IIPOU3BOJUTEIHLHOCTH

Hcemounux: World Bank, World Development Report 2026 [29].

OTH [aHHBIE MO3BOJIAIOT NPENIIONOXKHUTh, YTO VISl Pa3BUBAIONIMXCS CTPaH TIJIaBHOH
38.}:[8.‘-16171 ABJIACTCA HE MNPCAOTBPAIICHUC HCIIOJIb30BaAHHUA HWCKYCCTBCHHOI'O HMHTCIIIICKTA, a
CO3/IaHME YCIOBHUH [UIS €T0 MPOAYKTUBHOTO MPHMEHEHHSL.

12. MeskayHapoAHBbIH SMIHPUYECKHI ONBIT

Pe3ynpraTel SMIUPUYECKMX HWCCICNOBAaHWK IIOKa3bIBAIOT, 4YTO BIMSHHE HOBBIX
TEXHOJIOTUH Ha 3aHATOCTh MOJKET pa3lIMuaThbCsl B 3aBHCHMOCTH OT IEpPHO/A, OTPACiIH H
HHCTHTYIIHOHATIBHON cpempl. Acemoglu u Restrepo Ha OCHOBE JaHHBIX MO JIOKAJIbHBIM
peikamM  Tpyga CIIIA oOHapyXwinm OTpUIATENBHYIO CBS3b MEXKIY BHEIPCHUEM
MPOMBIIUICHHBIX POOOTOB U 3aHITOCTHIO B HEKOTOPBIX PerHoHax [2, ¢. 2205-2220].

OnHako JaHHBIC Pe3yIbTaThl OTHOCSTCS MPEX/E BCETO K MPOMBIIUICHHONW poOoTH3aINN
1 HE MOTYT aBTOMaTHYECKH IEPEHOCUTHCS Ha I'eHEPaTUBHBINA HCKYCCTBEHHBIH MHTEIUICKT.

UccrenoBanme Brynjolfsson, Li m Raymond moxa3siBaeT npyroil MexaHU3M.
Hcnonp3oBaHue TeHEPaTUBHOIO HMCKYCCTBEHHOI'O MHTEIUICKTa B CIYX0aX IOAJIEPKKH
KIIMEHTOB TIOBBIIIAJIO MTPOU3BOAUTEIBHOCTh PAOOTHUKOB, OCOOCHHO MEHEE ONBITHBIX [7, C.
889-900]. DT0 mOATBEpKIACT BO3MOXKHOCTH JOMOJHECHHS YEJIOBEYSCKOTO Tpy[a.
CrieioBaTeNnbHO, TEXHOJIOTMYECKOE BO3ICHCTBUE 3aBHCHUT OT TOTO, KaKyH (yHKIHIO
BBINOJIHSIET TEXHOJIOTHsl B OPraHu3aluM TPYyaa.

Ecnu ona ucnosb3yercss kak 3ameHa — 3(QEeKT s COOTBETCTBYIOIIEH KaTeropuu
PpabOTHHUKOB MOXET OBITh OTPHIIATEIEHBIM.

Ecnu oHa ncnonb3yeTcs Kak HHCTPYMEHT MOBBIIIEHHST IPOU3BOANTEIBHOCTH — (P QeKT
MOYET OBITH MOJIOKUTEIBHBIM.
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13. UckyccTBeHHBIN HHTE/UIEKT M 3aHATOCTH B A3epOaiiikane

Hdus AzepOaiimkaHa mpoOiieMa BIHMSHHS HCKYCCTBEHHOTO HWHTEIUICKTa HpHOOpeTaeT
ocoboe 3HAaYCHHE B YCIOBHAX IU(PPOBOH TpaHCHOPMAIMH SKOHOMHKH U HEOOXOJUMOCTH
MTOBBIIICHHUS TPON3BOANTENFHOCTH Tpyda. 19 mapra 2025 r. O6puta yrBepkaena CrpaTerus
HCKYCCTBEHHOI'0 MHTeJLIeKTa Aseplaiimzkanckoil PecnyOaukn na 2025-2028 roanl. B
JIOKYMEHTE Pa3BUTHE HCKYCCTBEHHOTO HWHTEJIJIEKTa pacCMaTPUBAETCs KaK HampaBlieHUE
TOCYJapCTBCHHON  TONWTHKH,  NPEAyCMATPHUBAIOIIEe  Pa3BUTHE  HCCICIOBAHMUIA,
HHPACTPYKTYpbl, HMH(MOPMAIMOHHBIX TEXHOJIOTMH M KaJpoBOro MoTeHuuana [6].
CremoBartenbpHO, BOTIPOC aJANTAIH 3aHATOCTH K MCKYCCTBEHHOMY WHTEIUICKTY YK€ HMEET
HE TOJIbKO TEOPETHYECKOe, HO M MPAKTUYECKOE 3HAueHHWe Jyia cTpaHbl. [lpu sTom
HE00X0AMMO TOTYEPKHYTh BaXXHOE METOJIOJIOTHYECKOE OTpaHWYCHHE: Ha JAaHHOM JTarie
OTCYTCTBYET JIOCTATOYHAs HAIMOHAJIbHAs CTAaTUCTHYECKas 0a3za, KOTOpas MO3BOJIsIa OB
HETMOCPEICTBEHHO W3MEPUTh, KaKas 4acTh M3MEHEHHs 3aHSATOCTH B A3zepOailkaHe yxe
BBI3BaHA IMEHHO MCKYCCTBEHHBIM HHTCIUICKTOM.

ITosTOMy mpsiMO€ YTBEpXKACHHUE O HAIMYUU ONPEACTEHHOTO KOJMUYECTBA IIOTEPSHHBIX
n3-3a U paboumx mect» ObII0 ObI HEOOOCHOBaHHBIM. OHAKO CYIIECTBYIOMAS CTPYKTYpa
3aHATOCTH TIO3BOJIICT OMPEICIUTh TOTCHIMAILHO HauOoJiee 3HAYMMBIC HAIPABJICHUS
BO3JIEHCTBUS.

[lo pmamaeiM TocymapcTBEeHHOro KOMHUTETa TIO CTaTHCTHKE —A3zepOaipKaHCKOM
Pecnyonuku, Ha 1 saBapst 2026 T. 9YMCICHHOCTh HAEMHBIX PAOOTHUKOB B 3KOHOMHUKE CTPAHBI
cocraBisia 1 808,0 Teic. 4yenoBek. M3 HuxX 865,8 ThIC. YeNOBEK NPUXOIUINCH Ha
TOCYJIAPCTBEHHBIN CeKTOp U 942,2 ThIC. — Ha HETOCYAAPCTBEHHBIH ceKTop [5].

Tabauya 4. Cmpykmypa Haémnotl 3anamocmu 6 Azepbaiiodncane na 1 aneaps 2026 2.

| Bua 3x0HOMHUYeCKOT AeATeIbHOCTH HI[OJm 3aHATBIX, %|
|Topr03nﬂ U PEMOHT TPAHCIIOPTHBIX CPEICTB H 18,6 |
|O6pa3OBaHHe H 18,1 |
|HpOMBILHJ'IeHHOCTI> | ‘ 13,8 |
|3/:[paBooxpaHeH1/Ie U COIIMATbHBIE YCITYTH H 8,5 |
| CTpouTenscTBo | ‘ 6,6 |
|FocyaapCTBeHHoe yIpaBieHHe 1 000pOHa; COLHATbHOE 066cnequHeH 6,2 |
|TpchnopT 1 CKJIICKOE XO35HCTBO H 4.4 |
|Hp0(1)ecc1/10Haana;1, Hay4JHasl 1 TEXHHUYECKast AesSTeNbHOCTh H 3,9 |
|Cem)c1<0e, JIECHOE ¥ PHIOHOE XO03SHCTBO H 2,4 |
|(DI/1Hch03a5{ U CTpaxoBasi JesTeIbHOCT H 2,4 |
|I[pyme BUJIBI JICATEJILHOCTH H 151 ‘

Hemounuk: cocmasneno agmopom no 0anHvim 10cyoapcmeeHHo2o0 Komumema no Cmamucmuke
Asepbatiocarnckoii Pecnybnuxu [5].

JlaHHas CTpPYKTypa IOKa3bIBAaeT, YTO MNOTEHLIHMAIBHOE BO3ACHCTBHE HCKYCCTBEHHOIO
HMHTEIUIEKTa OyIeT pa3uyaTbes IO CEKTOPaM.

B ToproBne UCKYCCTBEHHBIH MHTEIUIEKT MOXET UCIONB30BaThCS IS IIPOTHO3UPOBAHUS
cIpoca, ynpaBJIeHHUs 3arlacaMu, 00CIy)KMBaHUS KIIHEHTOB M MapKETHHTA.

B o0pa3zoBaHmH OH MOXET NPUMEHSATHCS IS TOATOTOBKM YYEOHBIX MAaTepHajoB,
aHanM3a 00pa3oBaTeIbHBIX PE3YIbTATOB U MEPCOHATU3ALNH O0YUCHHUSI.

B mpoMbimuieHHOCTH — I IPOTHO3MPOBAHUS  TEXHUYECKOTO  COCTOSHUS
000pyoBaHus, KOHTPOJISI KAYECTBA U ONTUMH3AIMN TIPON3BO/ICTBA.
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B ¢dunaHcoBO# chepe — mIsl aHANIM3a JaHHBIX, OICHKM PHUCKOB U aBTOMATH3aIlUH
OT/ENBHBIX aMUHUCTPATUBHBIX ONICpaNnii.

B mpodeccroHanbHOM, HaydyHOH M TEXHHUYECKOH MAEATEIBHOCTH HMCKYCCTBEHHBIH
MHTEJIEKT MOXKET MCIIOIb30BaThCA ISl aHATHM3a JOKYMEHTOB, ITOJrOTOBKH aHATNTHYECKUX
MaTepHalioB, MOACINPOBAHUS K 00pabOTKH HHPOPMAIIHH.

Takum 00pa3oMm, MOTEHIHATBLHOE BO3/CHCTBUE CBS3aHO HE TOJIBKO C COKpalleHUEM
TpyZa, HO ¥ C ©I3MEHEHNEM COZEpKaHus paboTHI.

14. BozmoxkHasi SMIIMpHYecKasi MOJAeJIb VISl HCCIeI0BAHNA A3epOaliTKaHa

Jns  panbHEWmiero  KOJIMYECTBEHHOTO  HCCIICNOBAHUS BIMSHUS — HCKYCCTBEHHOTO
MHTEIUICKTa Ha 3aHATOCTh A3sepOaiikaHa IesecooOpa3sHO CPOPMHPOBAThH CIEIHATBHBII
MI0Ka3aTeNlb NHTEHCUBHOCTH UCTIOJIB30BAaHHS HCKYCCTBEHHOTO HHTEIUICKTA.

B o01mem Busie MOsieNTb MOKET OBITB TIpEJICTABIICHA CIIETYIOINM 00pa3oM:

EMP = o + 1Al + B,PROD + B3INV + B,GDP + BsEDU + &,

rue:
EMP — ypoBens 3ansiTocTH B IEpHOA t;
Al — nokazaTenb pacnpoCTpaHEeHHsI HCKYCCTBEHHOTO HHTEIUICKTa;

PROD — nipou3BOIUTETBHOCTD TPY/IA;

INV — uHBECTHIMH B OCHOBHOM KaIlUTAalI;

GDP — 00bEM pealibHOT0 BaJIOBOTO BHYTPEHHETO MPOJIYKTA;

EDU — nokasarenp 4eI0BEYECKOTO KallMTala W YPOBHS 00pa30BaHUs;

€ — cIydaiiHas ommoOKa.

OcHOBHasi THUNOTE3a WCCIECIOBAaHUS MOXET OBITh COOPMYIHPOBAHA CIIEAYIOUIMM
obOpazoM:

H1: pacnpocTpaHeHHe HMCKYCCTBEHHOTO HHTEIUICKTa OKa3blBACT CTATHCTHYECKH
3HAYUMOE BJIMSIHUE HAa YPOBEHDb 3aHATOCTH.

[Ipu 3TOM 3HaK KO3 uIIeHTa ;1 3apaHee He JOIDKEH CUHTATHCS OTPEACIEHHBIM.

Ecnu 1 < 0, 3T0 MOXET CBUAETENHCTBOBATH O MpeoOiiafannuy 3(PeKTa 3aMeIIeHHsL.

Ecmm B; > 0, sTo MoxeT ykas3piBaTh Ha mpeoOnanaHue 3()(EKTOB MOBBILICHHS
MIPOM3BOANUTEIHHOCTH 1 CO3/IaHHS HOBBIX PaOOYMX MECT.

OnHako BO3MOKHO M OTCYTCTBHE CTAaTHCTHYECKH 3HAYMMOTO HEMOCPEACTBEHHOTO
addekra, eciiu MoJIOKHUTENbHBIE U OTPUIIATENIbHBIC KaHAJIbl B3aMMHO KOMIICHCUPYIOT Py
Apyra.

Hdns AszepbaiimkaHa Takash MOJIelb MOXeET OBITh OILIEHEHa mocie (OPMHPOBAHMS
JOCTAaTOYHO JUIMHHOTO Psifia JaHHBIX WIIM MCIOJIb30BAHUS NAHETIbHBIX JaHHBIX 110 OTPACIIAM.

B kauectBe mokazarens Al nesnecooOpa3HO HCIIOIB30BATh HE YCIOBHBIH CyOBEKTHBHBIN
HMHEKC, a OJUH U3 00bEKTHBHBIX MOKa3aTeICH:

— JIOJIIO TIPEINPHUATHIA, HCHIONIB3YIOMINX TEXHOJIOTHH UCKYCCTBEHHOTO HHTEIUIEKTa;

— 10J110 pabOTHHUKOB, MCIIOJB3YIOIMX HHTENIEKTYaJIbHbIE IU(QPOBbIE HHCTPYMEHTHI;

— MHTEHCUBHOCTH HCTIOJIb30BAHMUS aBTOMAaTU3UPOBAHHBIX CHCTEM;

— moxasarelib M(pPOBOI TOTOBHOCTH OTPACIIH;

— OTpaciIeBON MHIEKC MOTEHINAIBHON IKCIIO3ULINH K T€HEPAaTHBHOMY HCKYCCTBEHHOMY
HHTEJUIEKTY.

Takoil mMOIXO0A TMO3BOJIMT B JajbHEWIIEM IEpEeUTH OT TEOPETHYECKOro aHajin3a K
MTOJTHOIIEHHOMY KOJINYE€CTBEHHOMY HCCIIEIOBAHHIO.

15. OcHoBHBIe HATIPABJICHNS AJANTALMM PbIHKA TPyAa A3epaiifkaHa

C y4éroM MEXAyHapOJHOTO OIBITA M HAIMOHAIBHBIX YCJIOBHH MOXXHO BBIJEIHTH
HECKOJIbKO HAIIPaBJICHUH.

15.1. Pazeumue HenpepvieHozo 00pa3osanus

PaGoTHUK MOKEH HMMETh BO3MOXKHOCTH PETYISIPHO OOHOBISATH NPO(ECCHOHAIBHBIE
3HaHWS. OTO OCOOCHHO BaXHO [UIsi PaOOTHUKOB Tmpodeccuid ¢ BBICOKOM momeit
MHQOPMAIMOHHBIX ¥ aIMUHUCTPATUBHBIX 3a/a4.
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15.2. Mooepnuzayusa o6pazosamenbHblX RPOPAMM

B yHumBepcurerax HeoOXOIMMO Pa3BHBAThH: MU(PPOBBIC KOMIICTCHIINH, aHAIN3 TaHHBIX;
KPUTHYECKOE MBIIIJICHHE; Pad0Ty ¢ HU(POBBEIMU TEXHOJIOTHSIMU; POEKTHOE YIpPaBIICHHE;
HABBIKH B3aMMO/ICHCTBHA C HCKYCCTBEHHBIM HHTEIIICKTOM.

15.3. ITooodeprcka manozo u cpeonezo duzneca

Maisie npeaAnpuATHd 4aCTO CTAJIKHMBAIOTCA C OrPaHUYCHUAMUA (bHHaHCOBBIX peCypcoB n
HEIOCTATKOM CIeruanicToB. [losToMy mporpaMMbl MUGPOBH3AIHMHA JOJDKHBI YIUTHIBATH
BO3MOYKHOCTH MaJIOTO U CpellHero On3Heca.

15.4. Monumopunz peinka mpyoa

Heo0xoauMo perynsipHO aHaJM3UpPOBaTh W3MEHEHHE CIpoca Ha MPO(ECCUN U HABBIKH.
Takas cucremMa MOXXET TO3BOJHMTH O0OPa30BATENBHBIM YUPESKICHUSAM CBOEBPEMEHHO
KOPPEKTUPOBATH ITPOTPAMMBI ITOJITOTOBKH CIIEIHAIHCTOB.

15.5. ITooodepricka pabomuuKos, nO0BEP2AIOUUXCA MEXHOTOZUYECKOMY 6bIECHEHUIQ

Ecnmu aBromMaTH3amus NPUBOIWT K COKPANICHHUIO OTICHBHBIX (YHKIWH, pabOTHHK
JOJDKEH HMETh BO3MOXKHOCTh IPOWTH IepenoAroroBky. Oco0oe BHHMaHUE CIeayeTr
YACTSATH TEM KaTeropHsM, KOTOPBIC 00JIaAal0T OrpaHIMYSHHBIM TOCTYIIOM K 00yICHHUIO.

16. UckyccTBeHHBIH HHTE/UIEKT, IPOU3BOAUTEIBHOCTL M CO3JaHHe HOBBIX Pado4Hx
MecT

BaxHpiM ~ BompocoM  sBISETCS  BO3MOXKHOCTH ~ TOTO,  YTO  IIOBBIIICHHE
MIPOU3BOAUTEIIEHOCTH B pe3yiIbTaTe INPHUMEHEHUS HMCKYCCTBEHHOTO HWHTEIUIEKTa OyneT
CrocoOCTBOBATH PACIIMPEHUIO 3aHATOCTH. MOKHO TIPECTAaBUTh CICHYIONTYIO IETOYKY:

ncxyccnsemlmﬁ HHTEJUICKT — POCT NPOU3BOAUTEIbHOCTH — CHHXKCHUE U3/ICPIKEK
— CHMKCHHE EHbI WJIH MOBBINNICHHE Ka4YeCTBAa — POCT CIIpoca — pacuiupeHue
nmpou3BoACTBa — JIOTOJIHUTeJIbHBIH CIIpocC Ha TPYA.

O}lHaKO JaHHas IECII04YKa HE SABJIACTCA aBTOMATHYECKOM. Ecimm poct
MIPOM3BOANTEILHOCTH COIIPOBOXKIAETCS TOJBKO COKPAIICHUEM H3JECP)KEK M HE MPUBOJUT K
PaCIIUPEHUIO POU3BOACTBA, 3DGEKT IS 3aHATOCTH MOXKET OBITh OTPAHUYCHHBIM.

[MoaTomMy TOCymapcTBeHHasl MOJHUTHKA NOJDKHA CO3AaBaTh YCIOBHS JJIS TOTO, YTOOBI
TEXHOJOTUYECKHE MpPEUMYIIECTBA MPEBPAllAIUCh B  paclIMpeHHe HKOHOMHYECKOH
akTHBHOCTH. OCOOCHHO Ba)XHO CTUMYJIHMPOBATH NMPEATIPHHAMATEIBCTBO M CO3AaHUE HOBBIX
peanpusiTHid B cdepax, e NPUMEHEHHE HCKYCCTBEHHOIO HWHTEIUIEKTa CO3JaéT HOBBIC
MIPOIYKTHI M YCIYTH.

17. HcKkyccTBEHHBIH HHTEIEKT U Ka4eCTBO YeJI0BeYeCKOro Kanuranaa

B YCIOBUAX Pa3dBUTHUA UCKYCCTBCHHOI'O MHTCIIJICKTA YyeJI0BEUECKUI KaItuTaa He TEPACT
3Ha4YeHHs, a mpuoOperaeTr HOBoe cojepxkaHme. Ecim paHee KOHKYPEHTOCIOCOOHOCTH
paboTHHKA OTpeneNnsulach MPEUMYIECTBEHHO NPO(ECCHOHATLHBIMU 3HAHUSMH, TO TEIEph
Bcé Oouplee 3HAYCHHE TPUOOPETAIOT CIIOCOOHOCTH B3aMMOJICHCTBOBATh C IU(PPOBHIMHU
TEXHOJIOTUSIMH, aHATU3UPOBATh HH(POPMALIMIO M IPHHUMATh PELICHUSL.

OECD B 2026 r. mnomu€épkuBaeT, 4YTO HWCKYCCTBEHHBIH WHTEJUIEKT ITOBBIIIAET
MOTPEOHOCTh B BHICOKOKBAIM(HUIMPOBAHHEIX PA0OOTHHKAX M OJHOBPEMEHHO YBEJIMYHBAET
3HaueHUE CIIOCOOHOCTH HCIIOJIbh30BaTh, AHATU3UPOBATh U MHTEPIIPETUPOBATH JaHHBIE [19].
CrnemoBarenbHO, WHBECTHIIMM B YEJIOBEUECKHH KalMTall JOJDKHBI paccMaTpUBATBhCA Kak
HeoOxouMoe ycoBue d(GEKTUBHOTO HCIOJIb30BaHMsI HCKYCCTBEHHOTO UHTEIUICKTA.

Oco0eHHO BaKHBIM CTAHOBUTCS COUCTAHUE!

l'lpO(l)eCCl/IOHaJ'ILHBIe 3HAHMA + uml)pom)le HABbIKM + aHAJIUTUYECKOe MbILLJIeHue +
YeJI0BECYECCKHE KOMIICTCHIIUHA

Takoe coueTaHne MOKeT 0OeceunTh 0oJee YCTONUMBYIO aIanTaIli0 PAOOTHHKOB.
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18. IlepcnekTUBBI M3MEHEHHS 3AHATOCTH

Ha ocHOBe paccMOTpPEHHBIX HCCIEA0BAaHNI MOKHO BBIJIEIHTH HECKOJIBKO JTOJITOCPOYHBIX
TEeHACHIUIL.

Bo-nepBeIx, OyaeT mpoaomKaThCsl aBTOMATH3aIUs OTAEIbHBIX PYTHHHBIX 3a/ad.

Bo-BTOpBIX, cymecTBytomue npodeccun OyayT TpaHchopMupoBaThCs.

B-Tpetbux, OyayT BO3HHKATh HOBBIC BH/IbI MPO(ECCHOHAIBHON JAESTEIBHOCTH.

B-4eTBEPTHIX, BO3pacTET 3HAUEHHE CHOCOOHOCTH padOTaTh C JAaHHBIMH M IU(POBBIMU
CHUCTEMaMH.

B-mATHIX, HeEMpephIBHOE OOYYEHHE CTaHeT MOCTOSHHOM YacThio MpogecCHOHATBHOM
KHU3HU.

B-mecteix, Oymer BO3pacTaTh 3HaUCHHWE HMHCTUTYIHMOHATBHOW  CIIOCOOHOCTH
rocyJapcTBa YIpaBiIsITh TEXHOJIOTMUECKUM MEPEXOA0M.

B-Ce}ILMHX, pasjinuudg B OOCTYNE K TCXHOJIOTUAM M o6pa3013aH1/1}0 MOI'yT CTaThb
HCTOYHHKOM HOBOTO COITMAJIBHO-9KOHOMHYECKOTO HEPaBEHCTBA.

IIo5TOMY OCHOBHBIM JOJITOCPOYHBIM PE€3YJIBTaTOM PACIHPOCTPAHEHMS] UCKYCCTBEHHOIO
WHTEIJIEKTA, BEPOSATHO, CTAHET HE IPOCTOE COKPAIICHHE 3aHSATOCTH, a CTPYKTYpPHas
nepecTpoiika pbIHKA TPyAa.

3akJ/0ueHne U MPeJI0KeHUs

[IpoBenéHHBI aHanNM3 NOKA3bIBAET, YTO BIMSHHE HCKYCCTBEHHOTO WHTEJUIEKTa Ha
YPOBEHb 3aHATOCTH SIBISIETCSI CIIOKHBIM M MHOTOKaHAIBHBIM IIPOLIECCOM.

HckyccTBEHHBIH WMHTEIUIEKT OJHOBPEMEHHO CO3JaéT BO3MOXKHOCTH aBTOMAaTH3AIMA
CYIIECTBYIOIUX 3amad, JIOTIOJTHEHHUS YeJI0BEYECKOTO Tpyna, TOBBIIICHUS
MIPOM3BOANTEIHHOCTH U (JOPMHUPOBAHNS HOBBIX BUIOB SKOHOMHYECKOH AEATEIBHOCTH.

COBpeMeHHLIe MCKAYHApPOAHBIC HWCCICAOBAHNUA HC MNOATBCPKIAIOT H€O6XOI[I/IMOCTI)
TPaKTOBATh Pa3BUTHE MCKYCCTBEHHOTO MHTEIUICKTA MCKIIOYUTENHHO KakK (pakTop MaccoBOTO
cokpatenust pabounx mect. CornacHo ILO, 0koJ0 4eTBepTH MUPOBOM 3aHATOCTH HAXOUTCS
B mpodeccusik C ONpeneNéHHONH CTENeHbI0 MOTEHIMATBHOTO BO3IEHCTBHUS T'€HEPaTHBHOTO
HCKYCCTBEHHOTO HHTEIJICKTa, OJHAKO HamOojiee BEPOSTHBIM PE3YIbTATOM  SIBIISICTCS
TpanchopMmalys, a He MOJHOE HCUe3HOBEeHHE OONMBIIMHCTBA pabounx mect [13; 5, ¢. 31-37].

BMmecre ¢ Tem TtexHonormueckas TpaHcopmamms co3maér peanbHble pucku. OHH
0COOEHHO 3HauYMMBI JUIsi pPabOTHUKOB, 3aHATBHIX B MPOQECCHIX C BBICOKOW JOJeH
CTaHAAPTU3UPOBAHHBIX M MOBTOPSIOMINXCS 3a1ad.

Baxneimmii BEIBO MCCIIEIOBAHUS COCTOUT B HEOOXOANMOCTH pa3iinyaTh IKCHO3HITHIO
npogeccid K HCKYCCTBEHHOMY MHTEJUIEKTY, MNOTEHUUAJBHYI0 AaBTOMATH3ALUIO
OT/AeJbHBIX 32124 U (PAKTHYECKYI0 I0TePI0 paboyero Mecra.

I/ICKyCCTBeHHLIﬁ HWHTCJUICKT TAaKXE OKa3bIBACT CYHICCTBECHHOC BJIIMAHNUEC HA Tpe6OBaHI/I$[ K
genmoBeueckomy kamutany. OECD mokaspiBaer, u9to Hamboliee BOCTpeOOBaHHBIMH
CTaHOBSITCSI HE TOJIKO CIIEIHAIM3UPOBaHHbIC IHU(POBbIC HABBIKK, HO W YIPABICHYECKHE,
AHAJIMTHYECKUE, JICIOBBIC, COLMAIbHBIC 1 KOMMYHHKATHBHBIC KoMmmeTeHmn [ 15, ¢. 9-20].

Juist pa3BUBAIOIIMXCS CTpaH MpobiaeMa UMeeT IBOMCTBEHHBIH XapakTep.

C oaHOI CTOPOHBI, HEMOCPEACTBEHHBIN PUCK aBTOMaTH3aluu Hwke. C Ipyroi CTOPOHBI,
HenocTatok 1M(PoBoi MHQPACTPYKTYpHl, MHBECTUIMH W KBaNIW(HUIMPOBAHHBIX KaJpoOB
MOXET OrpaHu4YrMBaTb HUCIOJB30BAHUEC TPCUMYHIECCTB HUCKYCCTBEHHOI'0 HMHTCIUICKTA.
BcemupHBIN 0aHK TIOKa3bIBACT, YTO PA3BUBAIOLINECS SKOHOMHUKH 00JIaIal0T 3HAYUTEIILHBIM
MOTEHIMAJIOM MOBBIIIEHHUsS] NPOU3BOAUTENBHOCTH NpH ucnosb3oBanuu MU, ecnu Oyayt
obecrieueHsl HeoOXoanMble HMHQPACTPYKTYPHBIE, KaJApPOBBIE W WHCTUTYLHOHAIIBHBIC
ycnoBus [29].

Js Azepbaiimkana Bompoc IpruoOpeTaeT 0co0yI0 aKTyalbHOCTh TOCIE YTBEPKICHHS
Crparerun UCKycCTBEHHOTro nHTeuiekra Ha 20252028 roasl [6].

Bmecte ¢ Tem cymiecTByromas CTAaTHCTHKAa IOKAa HE TO3BOJSET KOJIMYECTBEHHO
OTIPENICNUTh HEMOCPEACTBEHHBIH BKJIAJ WMCKYCCTBEHHOTO MWHTEIUICKTa B H3MEHEHHE
3aHATOCTHU CTPAHBI. HO3TOMy HeO6XOJII/lM])I CIICIHHAJIBHBIC HMCCJICAOBAHUA U q)Ole/IpOBaHl/Ie
HaIlMOHAJIBHON CHCTEMBI CTATUCTUYIECKOTO MOHUTOPHHTA.
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Ha ocHoBaHuM NpoBeAEHHOTO aHaIM3a IPEIUIAraloTCs CleIyIoIIre HallpaBlICHHUs:

1. Co3paTh cHCTeMy PperyJisipHOr0 MOHUTOPHMHIA BJHMSAHHMS MCKYCCTBEHHOI'O
HHTEJJIEKTa Ha PBIHOK TpyAa A3sepéaiimxkana. HeoOXxoauMo oTciexuBaTh M3MEHEHUE
3aHATOCTH, 3apabOTHOM IUIaThHl, MPOM3BOAWTEIBHOCTH M CIpOCa Ha HAaBBIKM B Hauboiee
TEXHOJOTUYECKH ITOIBEP>)KEHHBIX OTPACIISIX.

2. PazBuBaTh HenpepbiBHOE NpodeccoHabHOe 06pa3oBaHue. PaOOTHUKH JIOJDKHBI
HUMETh JIOCTYN K MEPEIIOATOTOBKE U MOBBIIICHUIO KBaTH(PUKAINK B TEUCHHE BCEH TPYIOBOH
KHU3HU.

3. MoaepHH3UpOBaTh NPOrpaMMbl BbICIIEr0 H NMPO(ecCHOHAILHOI0 00pa3oBaHus.
Ocoboe 3HayeHWe clenyer INpHIaBaTh LU(PPOBBIM KOMIIETEHLUSIM, aHAIHM3y JaHHbIX,
KPUTHYECKOMY MBIIIJICHHI0O H  CIOCOOHOCTH 3((ekTHBHO B3aMMOICHCTBOBATH C
HCKYCCTBEHHBIM UHTEIIEKTOM.

4. Mompep:xkuBaTh NH(GPOBU3ANMIO MAJIOTO W CPEAHEro MpeINpHHAMATEIbCTBA.
Hcnonp30Banue NOCTYIHBIX WHTEIIEKTYaIbHBIX HHCTPYMEHTOB MOXET CIIOCOOCTBOBATbH
MOBBILICHUIO TPOM3BOANUTEIHLHOCTH U KOHKYPEHTOCIIOCOOHOCTH Majioro Ou3Heca.

5. Pa3BuBaTh COTPYAHHYECTBO YHUBEPCHUTETOB H mpeanpuatuii. HeobOxommumo
paclMpsTh CTAKUPOBKH, MPAKTHYECKOE 00YUYCHHE U COBMECTHBIE IPOrPaMMBbI I1OJITOTOBKH
CHELNAICTOB.

6. Paszpabdorarb MeXaHU3Mbl MNOJJEPKKH PAOOTHHKOB, MOABEPraroLIUXCs
TEXHOJIOTHYECKOMY  BBITECHEHMIO.  Takue  MEXaHM3Mbl  JOJDKHBl  BKJIIOYATh
MIPOECCHOHATBHYIO MEPETIOATOTOBKY, COJACHCTBHE MOBTOPHOMY TPYAOYCTPOHCTBY H, IpH
HE00X0AUMOCTH, BpEMEHHBIE MEPHI COITMAIBHON TTOIICPAKKH.

7. YuuMTBIBATL TeEHACPHbIe M BO3PACTHbIC OCOOCHHOCTH TEXHOJOIHMYeCcKOi
TpaHcopmanmu. MexXayHapoJHble UCCIEIOBaHUs IOKa3bIBAIOT, 4TO BozxaencrBue WU
HEOMHAKOBO JUTS Pa3IMYHBIX TPy paboTHUKOB [ 14, c. 40—43].

8. Pa3BuBaTh HANMOHAJBHYI0 CTATHCTHKY MCIIOJIb30BAHHS HCKYCCTBEHHOIO
uHTeJUIeKTa. CleayeT peryaspHo cOOMpaTh JAHHBIE O JI0JIe MPEANPHUITHH, HCIIOIb3YIONTUX
NN, Bupax mnNpUMEHSEMBIX TEXHOJOTHH, W3MEHEHHH YHCICHHOCTH pPaOOTHHKOB H
U3MEHEHHUH CTPYKTYPhI HABBIKOB.

9. IpoBomuTs oTpacieBble HccieloBaHusa. Hawmbomnee menecooOpasHO OTHEITHHO
HCCIIEI0BaTh  TOPrOBJIIO, HPOMBIINIICHHOCTh, (HUHAHCOBBIH CEKTOp, o0Opa3oBaHue,
PO(ECCHOHATBHYIO H HAYYHYIO JIESITEIbHOCTD.

10. OpueHTHPOBATH MOJMTHKY HMCKYCCTBEHHOI0 HHTEJLUIEKTA HAa MOBBILIEHHE
NPOM3BOUTEILHOCTH 4YeI0Be4ecKoro Tpyjaa. Llenbro TEXHOIOTHYECKOH MOJCpHHU3ALUH
JOIDKHO OBITh HE TOJNBKO CHIDKEHME TPYHOBBIX 3aTpaT, HO U  paclIMpeHue
IIPOU3BOAUTENBHBIX BO3MOXXHOCTEH PaOOTHUKOB U MPEANIPUATHI.

Takum 06pa3om, pa3BUTHE HCKYCCTBEHHOTO MHTEIUIEKTa HE CIEAYET PacCMaTPHBATh Kak
O/IHO3HAUHBIN  (aKTOp COKpamieHWs 3aHiATOCTH. Ero Bo3zeiicTBue ompexaensercs
COOTHOUICHHEM HECKOJBKHX IIPOILECCOB: aBTOMATH3ALMH, JOTOJHEHHS YEIOBEYECKOTO
TpYy/ia, MOBBIIIEHHUS TPOU3BOANTEIHLHOCTH M CO31aHMsI HOBBIX 3aJ1a4.

B ycnoBusx AsepOaiipkaHa OCOOCHHO Ba)XHO OOECHEYWTh TaKOE€ COYETaHHE
TEXHOJOTUYECKOW MOJEPHM3ALMM W PA3BUTHS YEJIOBEYECKOrO KamlMTalla, IPH KOTOPOM
HCKYCCTBeHHBIﬁ HUHTCJIJICKT 6y):[eT CIIOCOOCTBOBATh ITOBBIIICHUIO IMPOU3BOAUTEIILHOCTH,
CO3/IaHMIO HOBBIX SKOHOMHYECKHNX BO3MOKHOCTEH U YITyUIICHNIO KaUeCTBa 3aHATOCTH.

[lepcrieKTHBHBIM HanpaBjCHUEM JAIBHEHIIMX HCCIECAOBAaHUN SIBISIETCS MOCTPOEHHE
SKOHOMETPUYECKOHM MOJIENH Ha OCHOBE OTPACIIEBBIX NTaHHBIX AzepOaiimkana. Takas Monens
MO3BOJINT ~ KOJMYECTBEHHO  OIIEHUTh  B3aUMOCBSI3b  MEXKAYy  paclpoCTpaHEHHEM
HCKYCCTBEHHOTO HHTEJJICKTa, IPOM3BOJUTEIBHOCTBIO TpyZAa, 3apaboTHOW IUaToil
3aHSATOCTBI0O M TEM CaMbIM HEpPeHTH OT OOLIero aHagu3a K OSMIHPHYCCKOM OILCHKE
HAIMOHAILHOTO PBIHKA TPY/IA.
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OPUJTOCOPCKHUE HAYKHU

KOCMOJIOI'NYECKAS TIOCTOSAHHAS
Kamuok B.C.

Kammox Buxmop Cepeeesuuy - npenodasamens gvicuiell Kamezopuu,
Munckuii 2ocyoapcmeentbitl Konneoie Yyudposwix mexHono2ui,
2. Munck, Pecnybnuxa Beropyccuu

Annomauyun’ udem UHMEHCUBHOE pa3eumue UCKyccmeenHo2o unmennekma. CoyuanbHoe
GIUSIHUE UCKYCCMBEHHO20 UHMEIEKMA 803pAcmaen, da 6Mecme ¢ HUM napaoucma
MEXampoHU3ayust U MUPOBO33PEHUE MeXAMPOHUYUSM OKOHYAMENbHO Npespawamcs
6 Qunocoguio ocusnu. B kuuee «llamas KoopouHama» npeonazanocs paccmMampusams
BCENEHHYIO KAK MbLCsiuee 08UIICEHUE, d IMO NOOBOOUM K KOCMOIO2UHECKOU ROCMOsHHOU A
6 o0Oweil meopuu omuocumenvhocmu. OHa oOnucvieaem 3HepeUio 6axKyyma (MmEmHyo
9Hep2UI0) U omeeuaem 3a YCKOpeHHoe pacuupernue Beenennotl.

Diinwmerin 6661 3my NOCMOAHHYIO, 4MOObl YPAGHEHUs e20 Meopul epasumayuu 0asaiu
cmayuonapuylo (ne mensiowylocsi co epemenem) Bcenennyrwo. Ho, kax u 60 epemena
Hviomona, max u 6o epemena Jiinwmelina He npeOnoiazaiy NOSGIEHUS UCKYCCINBEHHO20
UHmMeNIeKma, e20 pazeumusi U HOB020 MUPOBO33peHusi Ha Bcenennyio no koncmpykyuu xax
Ha mo3se.

Knwuesvie cnoea: xocmonocuveckas nocmosinnas /A, Mupogo3speuue MexampoHuyusm,
MeXampoHu3ayust, KOOUHe, A3UAMCKAas MyIbMUMOOAIbHASL MOOEb, KUMAUCKUE Heupocemu,
IHEP2UIO BAKYYMA (MEMHYIO DHEP2UIO).

COSMOLOGICAL CONSTANT
Kamlyuk V.S.

Kamlyuk Viktor Sergeevich — teacher of the highest category,
MINSK STATE COLLEGE OF DIGITAL TECHNOLOGIES,
MINSK, REPUBLIC OF BELARUS

Abstract: artificial intelligence is developing intensively. The social impact of artificial
intelligence is growing, and along with it, the paradigm of mechatronization and the
worldview of mechatronism are finally turning into a philosophy of life. The book “The Fifth
Coordinate” proposed viewing the Universe as a thinking movement, which leads to the
cosmological constant 4 in general relativity. It describes the energy of the vacuum (dark
energy) and is responsible for the accelerated expansion of the Universe. Einstein
introduced this constant so that the equations of his theory of gravity would describe a
stationary (unchanging over time) Universe. But neither in Newton’s time nor in Einstein’s
was the emergence of artificial intelligence, its development, and the formation of a new
view of the Universe as a structure similar to a brain, anticipated.

Keywords: cosmological constant 4, worldview of mechatronicism, mechanization, coding,
Asian multimodal model, Chinese neural networks, vacuum energy (dark energy).

VAK001.51

Ipenuciaosue

Msbl BCTYmWIM B D3I0Xy, KOTJa IOHMMAaeM, 4YTO pa3yM HepecTaéT OBITh TOJBKO
YEJIOBCUCCKHM, a MAaTepUsS—TOJbKO OC3KU3HEHHOH. MHUp MO3HAETCS KaK MBICIAIIEE
nBrxkeHre. C MOMEHTa MOSIBIIEHUS CIIOBOCOYETAHUSA—UCKYCCTBEHHBIN HHTEIIIeKT—B 1956r.,
TepMUH O(QUIMAIEHO O(QOPMMIICS KaKk HaydHas AMCHMIUIMHA. 3a NpoUIeJee BpeMs
HCKYCCTBEHHBIN HHTEIUIEKT BITUCAJICS B CONMANBHYIO KHU3Hb IIAHETHI.
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Cospemennblii tanamadT VU Bkiarouaer B cedst pa3Hble albTepHATUBHBIC BEPCHU.

Mogeau OpenAl

GPT-6 Astra — 3anymennoe ocenbto 2026 roja NpoBOAUT TTyOOKHE pacCykJIeHH,
peLIaeT CIoXHbIe HayqHbIEe 3a/lauH.

Ha mupoBom peiake U npHCYTCTBYIOT CiieayoIIne pa3paboTINKH:

Claude (Anthropic) — reseparus TeKcTa U KOJIHHT

Claude Fable 5 /5.1 —periienne CIIOXHBIX aHATHTHYECKHX U JIOTHIECKHUX TECTOB

Gemini (Google) — MynIbTUMOIANBHBIE MOJEIH CO CBEPXOOJBIIMM KOHTEKCTHBIM
OKHOM
Gemini 3.7 / 3.8 Flash — cBepxomepaTuBHble MOJCIH, ONTUMH3UPOBAHHBIC ISt

MHOTOIIIATrOBBIX PacCyXICHUH.

Gemini 3.1 Pro — npoaBuHyTas aHamuTHYeCKas Mojens oT Google.

DeepSeek — kuTaiickue HEHPOCETH, BBICOKON MPOM3BOTUTEIBHOCTH TPH HH3KOI
CTOMMOCTH BBIYUCIICHUH.

Qwen 3.8 (Alibaba) — mpoaBuHyTas azmaTckasi MyIbTUMOJAIBHAS MOJIEIb, CIIOCOOHAS
O/THOBPEMEHHO 00pabaThIBaTh TEKCT, U300paKeHUS U BHIICO.

Poccuiickue MM-Bepcun

YandexGPT / Hlenespym (SHOEexC) — HeHpoceTH, HHTETPHUPOBAHHBIE B AJICY,
OTJIIMYHO aJaNTHPOBAHHBIE 1101 PYCCKOS3bIYHBIA KOHTEKCT H JIOKAJIbHBIE CEPBHCHI.

GigaChat (COep) — MyJbTUMOJATbHAS MOJIENb, T'€HEepalusi KapTHHOK M TEKCTOB Ha
PYCCKOM SI3BIKE.

Wper mnoBbieHne 3¢pQEeKTUBHOCTH 00pabOTKM 3alpocoB, YIIy4IIAeTCs CO3AaHHe
MIpe3CHTAIIHH, Ta0INII, pACIIUPSETCS OKHO MOJACTCH.

BBenenue

Camoe yIMBUTENIbHOE MO KOCMOJOTMYECKOHW TOCTOSIHHOM TO, YTO W BBOJWIACH, U
BBIBOJIMJIACH OHA JUIsl OOecTieueHus] BOBMOYKHOCTH cTalimoHapHocTH BceenenHoil. Tak kak
Bcenennas pacmipsieTcst ¢ YCKOPEHHEM, TO MOCTOsIHHAs Oblila BBEJICHA OKOHYATEIFHO IS
00eCIeYeHUs CTAlIMOHAPHOCTHU U OJiaroapsi el ke OHa HecTallMOHapHA.

Bcenennas w  mpupoma  oOnamaroT  pasyMOM, a  BCSAKOE  JBIDKEHHE @ —
HMHTEJIEKTyalu3upoBaHo. PaccmaTtpuBast 3eMill0 M 4eTOBEYECTBO KaK YaCTH THTAHTCKOTO
«KBAHTOBOTO TIOJIST», 00pabaTHIBAIONIETO MHPOPMAIIIO Yepe3 B3aNMO/ICHCTBHE IPHPOTHBIX
WHTCIUIGKTOB W WCIIOJIb30BAaHHE MeXaTpoHm3anuu (MmexarpoHuka, WU, sHeprus) mis
YIPABJICHUSI SHEPTUEN U JaHHBIMU, IEPEOCMBICIUBAS MUP 4Ye€pe3 NPU3MY MEXaHUYECKUX U
HMHTEJJIEKTYaJIbHBIX IPOLECCOB

1.00mas Teopusi OTHOCUTEIbLHOCTH M BCEJIEHCKHIT HHTEJIEKT

B ypaBuermax o6meit Teopun otHocutenbHOCTH (OTO) oTpaskeHa CBS3b MCKPHUBICHHS
MPOCTPAHCTBA-BPEMEHH C PACIPEIETICHUEM MACChl U DHEPTHH.

BrIrnsaaar ypaBHEHHS CIeIyIONIM 00pa3oM:

R 8nG
R;w - Eg,uv + Aguv = C—4.Tuv'

R,,,, - Ten30p Puuun, KOTOPBIH ONUCHIBAET UCKPHUBIIEHHE TIPOCTPAHCTBA-BPEMEHH.

R- ckansipHasi KpUBH3Ha.

v~ METPHYECKUHU TEH30D, ONPEIENSIONINY FeOMETPHIO TIPOCTPAHCTBA.

A —xocmozorudeckasi MOCTOSIHHAsA, OTBEUaroUIasl 3a TEMHYIO SHEPIHI0 M YCKOPEHHOE
pacuupenue BeeneHHOM.

T,, —TeH30p DHEPTUU-UMITYJIbCA MATEPHU, KOTOPHIH ONUCHIBAET IJIOTHOCTH YHEPIUH,
HMMITYJIbCA U 1aBJICHUS BELIECTBA.

C — CKOpPOCTb CBE€Ta B BAKyyMe.

G — rpaBuTanmoHHas NOCTOsIHHAs HploToHA.
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PacimdpoBka TEH30pOB pacKpbIBaeT, KaKk UMEHHO I'€OMETpPHUs MPOCTPAHCTBA-BPEMEHH
CBSI3aHA C MaTepHeil, BCe TEH30PHI SABIIAIOTCS CHMMETPHYHBIMI MaTpHIIaMU pa3MepoM 4x4.

Pa3zmepHOCTB 4 B3siTa M3-3a TOTO, YTO MPEJTIOJIOKUTEIHFHO MBI JKUBEM B YETHIPEXMEPHOM
MIPOCTPAHCTBE-BpeMEHH (3 MPOCTPAHCTBEHHBIX U3MepeHHs + | BpeMeHHOe).

HWcxonst n3 mupoBo33penns MeXxaTpOHHIM3M CYIIECTBYET IsITast KOOpANHATA

WNuremnektr Bceenennoit (VI) m moboe nBMWXKEHHE B MPOCTPAHCTBE W BPEMEHU
HHTEIUICKTYaIN3UPOBAHO.

[TosTomy mnpemnaraercs B ¢Gopmyny oOIIeil TEOpHHM OTHOCHUTEIBHOCTH BBECTH
ko3¢ durment Y=VI / Al

rae VI —monHocTh nHTEIeKTa Beenenunoi, Bt

Al —MOTIHOCTH UCKYCCTBEHHOTO MHTEJUIEKTa, BT

C yderom sTOoro (popMyna CBSI3M MacChl M DHEPIMU M MOLIHOCTH HMHTEIUIEKTa OyneT
CMOTpEThCSA CleayromuM obpaszom E =mc?Y.

Takum 00pazom oOpazoBanachk Tpuaga. I1o Tpuaga Comre—Macca Ceer Tero—1pu B
OJTHOM.

C pa3BHTHEM HCKYCCTBEHHOTO HWHTEIeKTa Y OyaeT npuOmmxarbes K eIUHHMIE.
Honycrut 11 Uatemnext BeeneHHoit paBeHcTBa ¢ cOO0H—ATO OOJIBIION BOIIPOC.

OTO MOXET NPUBECTH K B3pbIBY. 3Has 3T0 YenoBeK HE OCTaHOBHUTCSI B CBOEM
coBepiieHcTBOBaHNM. Jla, YenoBek BoWHAMHM, SHHIEMUSIMH MOXET CHIKATh KBAaHTOBOE
I0JI€ TIAHETHI 3eMJIsl, HO 3TO HE B €T0 HHTEPECaXx.

3akJiloueHue

[Ipenmaraetcst B pOpMyly TEOPUU OTHOCHUTEIBHOCTH BBECTH KOI(D(MHUIIMCHT Pa3sBUTHS
yesioBeuecTBa Y
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HEJAT'OI'MYECKHUE HAYKH

BJUAHUE PET'YJISAPHBIX 3AHATUN ®U3NYECKON
KYJbTYPOM HA YCIIEBAEMOCTb, 3/IOPOBBE
CTPECCOYCTOMYUBOCTH CTYJEHTOB
Ky3nenosa B.E.

Kysneyosa Beponuka EezenvbesHa - Kanouoam nedazoeuyeckux Hayk, O0yeHm
Kageopa coyuanbHO-2yMAHUMAapHbIX U eCMeCmEeHHOHAYYHbIX OUCYUNTIUH,
Cesepo-Kaskazckuil unuan @edepanvrozo 20Cyoapcmeentozo 0i00i#cemnozo 00pazo8amenbHo20
yupesicoenus gvicuie2o oopazoeanusi « Poccutickuil 2ocyoapcmeennulil ynugepcumem npagocyoust
umenu B.M. Jlebeoesay,
2. Kpacnooap

Annomayua: na Mamepuane  OMEYECMBEHHLIX  UCCIe008aAHULL  NOCIeOHUX  Jem
paccmampusaemcs, KAk pecyispHvle 3aHAMusi (QU3UYECKOU Kylbmypou Ces3aHbl CO
300p08bEM, CIMPECCOYCMOUYUBOCIbIO U YCNe8aeMocmbvio cmyoeHmos 6y3a. Haubonee
OMUEMNUBO IMA CB53b NPOCIENCUBACMCS 8 CHUICEHUU YUeOHO20 Cmpecca U YAyYieHuu
NCUXOIMOYUOHATIbHO2O COCMOSIHUSL, OCOOEHHO 6 NEPUOO CecCull; GIUAHUE HA YCNes8aeMoCmb
Hocum  Oolee  KOCBEHMbIU — Xapakmep U  onocpedyemcsi  pabomocnocoOHOCmbio,
IMOYUOHATILHBIM COCHOSIHUEM U OP2AHUZAYUET PENHCUMA OHSL.

Knrouesvie cnosa: @usuueckas Kyromypa, @usuueckas aKmueHOCMb, CHYOEeHmbl,
akaoemuyeckas ycnesaemocms, cmpeccoycmoudugoCcm, VuebOHblIl cmpece,
pabomocnocobnocmo.

THE IMPACT OF REGULAR PHYSICAL EDUCATION CLASSES
ON ACADEMIC PERFORMANCE, HEALTH, AND STRESS
RESISTANCE OF UNIVERSITY STUDENTS
Kuznetsova V.E.

Kuznetsova Veronika Evgenievna - Candidate of Pedagogical Sciences, Associate Professor
DEPARTMENT OF SOCIAL SCIENCES, HUMANITIES AND NATURAL SCIENCES,
NORTH CAUCASUS BRANCH OF THE FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION "RUSSIAN STATE UNIVERSITY OF JUSTICE NAMED
AFTER V.M. LEBEDEV",

KRASNODAR

Abstract: Based on Russian domestic studies from recent years, this article examines how
regular physical education classes are associated with the health, stress resistance, and
academic performance of university students. This relationship is most clearly observed in
the reduction of academic stress and improvement of psycho-emotional state, especially
during examination periods. The effect on academic performance is more indirect and is
mediated by working capacity, emotional state, and the organization of daily routine.
Keywords: physical education, physical activity, students, academic performance, stress
resistance, academic stress, working capacity.

VYuéba B By3e - 3T0 00JbIION 00BEM MH(BOPMAIMH, TOCTOSHHO OIPaHUYEHHbBIE CPOKU U
ceccHs, a BPEMEHH Ha JBW)KCHHE IPH 3TOM OCTaéTcsi BCE MEHbBILE: 3HaYHMTEbHAs YacTh
yqe6H0ro JHA TPOXOAUT CUAA, 3a KOHCIOCKTaMU MM KOMIIBIOTCPOM. IloBBIIIEHHBIHN
YpOBEHb CTpecca OUTyTHMO ObET 10 BHUMAHHIO, paOOTOCIIOCOOHOCTH M CaMHUM y4eOHBIM
pesynbratam [1]. Otcioma 3akOHOMEpHO BCTa€T BONPOC: CIOCOOHA JIM  (u3ndecKas
KyJIbTypa - MpeIMeT, KOTOPBIH MHOTHE CTYICHTHl BOCHPHHUMAIOT Kak (OPMajIbHOCTb, -
peasbHO MOMOTATh CIIPABIISATHCA C ITOH Harpy3Koii.
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PerynspHble ¢pu3nyeckue Harpy3ku YKpEIUIsoT CepAeYHO-COCYAUCTYIO U AbIXaTeIbHYIO
CHCTEMBI M IOMOTAIOT BEICTPOUTH PEKUM IHS: YepeIOBAHUE YMCTBEHHOTO U IBUTATEIHHOTO
HalpsDKEHHs] CHUMAET YCTaJOCTh OT JIOJIroro cuaeHus 3a crosioM [8]. Ho addekr stum He
orpannumBaercs. MccnemoBanme A.B. TaBpunoBa m A.D. Crpamse mOKasbIBaer, 4TO
JIBUTATENbHasE aKTHBHOCTH CBSI3aHAa M C KOTHUTHUBHBIMH CIIOCOOHOCTSIMH, CaMOOIICHKOH M
po(eCCHOHATIBHO BaXKHBIMH Ka4e€CTBaMH CTYACHTOB, a HE TOJIBKO ¢ (u3nyeckoil hopmoii
[2]. OmuE M3 KIMIOYEBBIX MEXaHW3MOB 34ECh - IEPEKIIOYEHHE BHUMAHHA: BO BpeEMs
TPEHUPOBKH YEJIOBEK Ha BPEMsl OTBIICKAETCS OT y4eOHBIX MEPEKUBAHUM, U 3TO paboTaer
KaK CBOETO Po/ia IICUXOJIOTHYECKast pasrpy3Ka, €CIIM 3aHITHS JOCTATOYHO PEryJSIpHBI.

Hackonpko 310 3amMeTHO Ha mpakTuke, nposepsn P. P. Xaitpymiun - Ha 100 crynenTax
17-20 ner 3 Ka3aHCKUX TEXHUYECKUX BY30B, IMEHHO B IIEPHO/I SK3aMEHAIIMOHHON CECCHH.
Coueranne (U3MYECKUX YNPKHEHUH C MpHEMaMH CaMOPETYJISLUN CHHU3HMIIO CTPECCOBOE
HAIMPpSXKCHUE, YIYUYIINUIO 3MOUOHUOHAIBHOE COCTOAHUE, KOHLICHTpPAUIO BHUMAaHHA U JaXKE
Ka4ecTBO cHa [3].

Bonee ocropoxusiii pesyiabrar mosayuwnu A.Il. Ilaxapesa, I1.B. Poanukun, O.O0.
KoctoB u I'.H. [lonomapes, Habmromast 3a 18 mepBokypcHHAIIaME M BTOpOKypcHuUIIaMu HUY
BIID - Cankr-IlerepOypr, peryispHO 3aHUMaBIIMMHUCS (GU3KYIbTypoil. TpeHHpoBku
JEHCTBUTENHHO TIOMOTAJIN IPOTHBOCTOSATH YI€OHOMY CTpecCy, HO JIMIIb YaCTUYHO: MO Mepe
NPUOIDKEHNST CECCUM  INICHXOJIOTHYECKOe OJarornojydde BCE pPaBHO CHHXKAIOCh, a
YyBCTBUTEIBHOCThH K cTpeccy pocna [4]. To ecTh CopT HEe OTMEHSIET CECCHIO KaK UCTOYHUK
HaINpsDKEHHMS - OH cMsTdaeT e€ 3(¢eKT, HO He YCTPAHSET €T0 IMOJHOCTHIO.

Ha ¢uznonornyeckom ypoBHE 3TO MOATBEPKIACTCS JAHHBIMHI O BEI'€TATUBHOM PEaKIMH:
Y TeX )K€ CTyAEHTOK OJMKe K CECCHM HEPBHASI CHCTEMa CMEIIaIach OT MapacHMIIaTHIECKOTO
pPeKUMa K CUMIIATHYECKOMY, TO €CTh OpPraHM3M IEPeXOJul B COCTOSIHUE MOOWIIM3AlMU.
Iocme kypca ympaxkHeHHH ¢ apdupManusMu MOOMIH3AIMS COXpaHAIach, HO CIBHUT
roKasaresyiel y)xe He ObUI CTaTHCTHYECKH 3HauMMbIM [5]. CTpecc HUKyna He JeBaercs, HO
OpraHM3M CHPABIISIETCS C HUM 3aMETHO criokoifHee. Cama METOAMKA, O KOTOPOH UAET pedb, -
COYETAaHHWE CTPETYMHTa ¥ (PYHKIMOHATBHON TPEHUPOBKH C MO3UTHBHBIMH YTBEPKICHHUIMH,
mo 60 MHHYT JIBaXIbl B HEJETI0 Ha NMPOTSXKEHUH OBYX MecsieB [6]. Cyas mo Bcemy,
paboTaeT IMEHHO coueTaHne (PU3NIECKON HArpy3KH C IICHXOJIOTHYECKOH caMoperyisinuei,
a He OJTHA JIUIIG (PU3KYIBTYypa caMa 1o cede.

C ycneBaeMOCTBIO CHUTYyalus cJIOXKHee. bpito ObI HaMBHO JKJATh, YTO POCT (PH3UIECKON
aKTHBHOCTH AaBTOMAaTHYeCKH IIOJHHMET OLCHKH - Ha YCIEBAEMOCTH BIHSIOT IECSITKU
(aKTOpOB: MOTHBALUS, CHOCOOHOCTH, Ka4€CTBO MOJATOTOBKH, PEXKHM CHA, SMOLMOHAIBHOE
cocrosinre. Ckopee (U3KyIbTypa paboTaeT 37ech KOCBEHHO, Yepe3 paboTocrnocoOHOCTh 1
CHIDKEHHUE HAIPSDKEHMs, KOTOPBIE CO3/IAt0T OoJiee OiaronpusTHbIC YCIOBHS 11t y4E0bI, a He
gyepe3 npsaMor dpdexT. DKCIepuMEHTaIbHYI0 TPOBEPKY Tako# cBsi3u mpeanpuastma P.I11.
lapupynnun, P.P. Xaidpymwmun, W.A. 3enykos, B.B. Illunkapes u U.JI. YmyrOaes,
pa3paboTaB agaNTHBHYIO TEXHOJIOTHIO, HAIEJICHHYIO OJHOBPEMEHHO Ha POCT (QU3MUECKOU
AKTUBHOCTH U YCIICBAEMOCTH CTyACHTOB [7]. Yke cam (pakT moJA0OHOTO HCCIICAOBAHUS
TOBOPHUT O TOM, 4TO (PU3KYIBTYpY CTOUT paccMaTpHBaTh IIUPE - HE TOJIBKO KaK MpPEAMET
(U3MUECKOTO PA3BUTHS, HO U KaK YacTh OOIIEH CUCTEMBI IOJIEPKKH yIEObI.

[lpu sTOM BaxkeH He OOBEM TPEHHPOBOK, a HX PEryJsIpHOCTh U aJIeKBaTHOCTH!
neperpyska Ha ()oHEe HEAOCHINa U BEICOKON yaeOHOW 3aHATOCTH cKOpee TOOAaBUT YCTallOCTH,
yeM cHuMmer e€. PazymHOe pemieHne - codeTaHue a’poOHONW M CHJIOBOW HAarpy3Ku C
PacTsDKKOH, BCTPOGHHOE B PEabHBIN PacnopsoK JHS, a HE TpeOyrolee JKepTBOBATh CHOM
WIN TIOATOTOBKOW K dK3aMeHaM. VIMEHHO B mepuoj| ceccuu cobmna3H OpOCHTh TPEHUPOBKH
OCOOEHHO BENUK - KaKETCd, YTO 3TO BPeMs MOXHO IOTpaTHTh Ha yuéOy. Ha nene
yMepeHHass (u3u4YecKas aKTUBHOCTb B OJTOT MepHoA paboTaeT Kak aKTUBHOE
BOCCTaHOBJICHHE U, CY[s MO PAaCCMOTPEHHBIM HCCIEIOBAHUSIM, HE MEIIAeT, a MOMOraer
BEIIEpKaTh HATPY3KY [4; 5; 6].

Crour Cpazy OroBOpUTBHCA: YaCTb HUTUPYEMBIX I/ICCJ'IG[[OBaHI/Iﬁ OornupacTcsa Ha
HeboupImme U crienuuIHbIe BEIOOPKH - HarpuMep, v [laxapeBoii 1 coaBTOpoB 3T0 Bcero 18
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CTYAEHTOK OJTHOTO By3a [4], - M03TOMY MEXaHHYECKH PaclpOCTPaHATh 3TH BBIBOJBI Ha BCEX
POCCHHCKHX CTYAEHTOB Henb3sa. CTpeccOyCTOMYMBOCTD M yCIIEBAEMOCTh BOOOIIE CIMIIKOM
MHOTOKOMIIOHEHTHBIE, YTOOBI CBOAUTH MX K OJHOMY (hakTOpy (H3MYECKOW aKTHMBHOCTH:
CBOIO POJIb UTPAIOT JMYHOCTh CTYAEHTA, COIHMATBbHOE OKPYKCHHE, KadeCTBO CHA M MHOTOE
Jpyroe.

B cyxom octaTtke: cBA3b (DU3KYIBTYPHI CO CTPECCOYCTOMYMBOCTBIO IMOATBEPIKAACTCS
JTy4IIe BCETO - PErysIpHBIC 3aHATHS OLYTHMO OOJIEr4aroT CTyJJeHTaM CECCHOHHBIN IEPHO,
XOTsI U HE OTMEHSIOT CTPECC MOJIHOCTHI0. C yCIIeBaEMOCTBIO CBSI3b TOKE €CTh, HO KOCBEHHAs
- gepe3 pabOTOCHOCOOHOCTh W SMOLMOHANBHOE COCTOSIHHE, a He Hampsamyro. Otcroma
MIPaKTHYECKUI BBIBOJ JJIsl By3a: MMEET CMBICI HE OIPAaHUYMBATHCS 00sI3aTENIbHBIMU MapaMu
GU3KynBTYpBl, a CO3[aBaTh CTYAEHTaM JOCTYH K CeKIMsIM U (aKylIbTaTHBaM,
IIOJICTPOCHHBIM IO/ pa3HbIi YPOBEHb IOJITOTOBKH, - HE KakK eI OJMH NCTOYHHUK HATrpy3KH,
a KaK peasbHbIil HHCTPYMEHT BOCCTAHOBJICHUSL.
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PA3BUTUE TEXHUYECKOI'O TBOPYECTBA U IPOEKTHOM
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Tocyoapcmeennoe 6100scemuoe npogheccuonanvHoe obpasosamenvroe yupexcoenue Pecnybnuku
Xaxacus «Abaxauckuii cmpoumenvHvlid MexXHUKym»,

2. Abaxan

Annomayun: 6 cmamee 5 O0elOCH ONBIMOM OP2AHUZAYUU BHEYUEOHOU MBOPUECKOU
NPOEKMHOU  OesiMeIbHOCMU  00VUAIOWUXCS  PA3SHLIX Npogheccuil U CReYyuarbHoCmel 6
dopmame meopyeckux Macmepckux ¢ Nociedyrouel UoeoCbEMKOU U npeseHmayuet
pesyromamos. Ilpednosicennas moodenv npumenuma 6 cucmeme CIIO kax uncmpymenm
PA38UMUSL YHUBEPCAILHBIX KOMNEMeHYUll Yepe3 MeXCOUCYUNTUHAPHOoe 83aumooeticmaie.
Knrwouesvle cnoea: npouszsoocmeennoe oOyueHue, MsieKue KOoMHemeHyul, meopyecKasl
NPOEeKmMHAs  0esimelbHOCMb,  8UOEOCLEMKA,  MEeNCOUCYUNTUHAPHOe — 83aumooelicmaue,
KoMMyHUuKayuonnvie bapveput, CII10.

DEVELOPMENT OF TECHNICAL CREATIVITY AND PROJECT
ACTIVITIES WITHIN THE FRAMEWORK OF INDUSTRIAL
TRAINING
Mozgocheva V.V.

Mozgocheva Valentina Vladimirovna — Master of Industrial Training,
STATE BUDGETARY PROFESSIONAL EDUCATIONAL INSTITUTION OF THE REPUBLIC OF
KHAKASSIA “ABAKAN CONSTRUCTION COLLEGE”,
ABAKAN

Abstract: In this article, |1 share my experience in organising extracurricular creative
project activities for students of various professions and specialities in the format of creative
workshops, followed by video recording and presentation of the results. The proposed model
can be applied in the system of secondary vocational education as a tool for developing
universal competencies through interdisciplinary interaction.

Keywords: industrial training, soft skills, creative project activities, video recording,
interdisciplinary interaction, communication barriers, secondary vocational education
(SVE).

Kak macrep npou3BoAcTBEHHOro o0OydeHusi 1o mnpodeccun «MacTep OTHENIOUHBIX
CTPOWUTENBHBIX M JEKOPAaTHBHBIX pabOT», s PETyIsipHO CTAIKHBAIOCh C TEM, HYTO
podecCHOHATbHBIE HABBIKH - 3TO €Il He BCE, YTO TpeOyeTcss COBPEMEHHOMY BBIITYCKHUKY.
PabGoTtoxaTenu Bcé yarie roBOpsT O ASPUIMTE «MATKUX» KOMIIETCHIUIT: yMEHUs paboTaTh B
KOMaHZIe, TPE3CHTOBATh pE3YJIbTAT, YBEPEHHO JIEp)KaThcs, OBICTPO aJanTHPOBAThCA K
HectannapTHeiM cutyanusiM. GT'OC CIIO mnpemycmarpuBaeT (GOpMHUpOBaHHE OOMIMX U
YHHBEpPCAJIbHBIX KOMIIETCHINH, HO B paMKaxX CTaHJAPTHBIX y4E€OHBIX 4acoB, OCOOCHHO Ha
IIPOM3BOACTBEHHOM O0YUYECHUH, [IeJICHAIPaBJICHHO Pa3BUBATh UX CIOXKHO.
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OcobeHHo ocTpo mpoOireMa MposBISETCS y oOOydaromuxcs, 4bs mpodeccus He
npeanonaraeT nyonuyHoctu. Hampumep, Oyayiiue 3J1€KTPOMOHTEPHI M FOPHCTBI 4YacTo
UCTIBITBIBAIOT CEPbE3HBIE TPYIHOCTH C CaMOMPE3CHTAIME: CTECHSAIOTCA BBICTYIATh,
n30eraloT MHUIMATHBEI B KOMaHIHOHM paboTe, YyBCTBYIOT ce0sl HEYBEpEHHO, KOTAa HY>KHO
OOBSACHATH CBOM JEHCTBHS BCIyX. S pemmia mompoOoBaTh PEIINThH 3Ty HMpobiieMy depes
TBOPYECTBO M BUJICOCHEMKY - B (hopmaTe BHEY4eOHOH MAacTEpCKOM, Iie CTYJEHTHI Pa3HbIX
CHenuaTbHOCTEI MOTIIM OBl B3aMMOJICHCTBOBATh B HENPUBBIYHOI JJIsl HUX CpeJie.

TBopueckas MacTepckas OblIa OpraHM30BaHa BO BHEYYEOHOE BpeMsl — ITOCIIE OCHOBHBIX
3ansTHd. CTapaloch He HaBs3bIBATh y4acThe, a IpoOykKIaTh HHTEPEC: BaXKHO, YTOOBI pedsiTa
MIPUXOMMIIM TI0 COOCTBEHHOMY JKellaHWio. B rTpymme coOpanmch CTYISHTBI pa3HBIX
HalpaBlIeHUi: cpean HUX — U Oyayliue Macrepa OTIENOYHBIX PadOT, ¥ AIEKTPOMOHTEDHI,
n obydaromyecs 1o crnenuansHocTH «IIpaBo W opraHM3aIys COMUAIBHOTO 00ECHIeY CHIS».
Taxo#t pa3HOPOAHBIN COCTaB MOMOTAET CO3/aBaTh IT0-HACTOSIIEMY JKUBYIO U HACHIIICHHYIO
pabouyto atmochepy.

Takoll pa3HOPOIHBIA COCTaB - HE ClydyallHOCTb. MHE XOTE€NOCh CO34aTh Cpeny, rIe
CTYOEHTBl C pa3HBIM IpO(EecCHOHANBHBIM O3KIPayHIOM ydaTcs JIOTOBapHUBAaThCA,
pacIpenenaTh poi, OOBSICHATh CBOM WACH U CIIyIIAaTh APYrux. S B 3T0i paboTe BHICTYMaI0
HE CTOJIbKO KaK CTPOTHI HACTaBHUK, CKOJIBKO Kak (hacHJIMTAaTOp: MOMOTal0 OpraHu30BaTh
MIPOIIECC, HO HE HABA3BIBAIO PEIICHUSI.

MsI cobupaemcs BMecTe U 00Cy:KHaeM, Kakoi TBOPUECKUH IPoeKT OyneM AenaTs. DT
MOXeT OBITh AEKOPAaTHBHOE 0(OpMIICHHE yIeOHOTO CTEH[a, XyJ0KECTBEHHAs KOMIIO3UIHA
U3 CTPOUTENIFHBIX MAaTEpPHAIOB MM O(OpMIIEHHE HEOONBIIOr0 MHTEPHEPHOTO (parMeHTa.
Ha asrom arare s crienuanbHO HE Mpejyiararo TOTOBBIX PELICHUH: MOs 33/1aua - HalpaBIIsTh
obcyxaenue, nmomMorarb (GOpMYJINPOBaTh MBICIH, (QUKCHpOBaTh UaeH. CTyIOEeHTHI ydarcs
CIIyLIaTh JPYr Ipyra U IPUHAMATh KOJUIEKTUBHBIE PEIICHHSL.
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31echr HauyMHAETCS caMoOe HWHTEPECHOE - Bce paboTaloT Ha paBHBIX, Oe3 ACJICHHUS Ha
«CBOUX» M «Uykux». CTYACHTHI-OT/IEIOYHUKHA BMECTE C OCTAIBHBIMH MWJIST 3aroTOBKH,
KIESAT OJIEMEHTHI H OQOPMILTIOT KOMIIO3WIIH, IIOKa3blBasg TPHEMBI TOATOTOBKHU
MTOBEPXHOCTEH, HAHECCHHS JICKOPATHUBHBIX MOKPBITHHA M TOAOOpa KOJIEPOB. JICKTPUKU HE
TOJIBKO TOTKITIOYAIOT MOJICBETKY M O0ECIIeUrnBalOT 0e30MacHOe MOIKIIOUCHIE BPEMEHHBIX
CBETHJILHUKOB, HO M HapaBHE CO BCEMH YYaCTBYIOT B COOpDKE W OTHENIKE KOHCTPYKIIHH.
IOpucTe1, B CBOIO OUYepenb, HE OTPAHWIMBAIOTCS TEKCTOBBIMH 33/1a4aMU: OHH TOXKE OepyT B
PYKH HHCTPYMEHTBI, IIOMOTAIOT B 0OPOPMIICHIH, a YK€ TIOTOM THIIYT CICHAPHH JUIS BHJIEO,
GOpMYTHPYIOT ONHCAHUS W CTPYKTYPHUPYIOT pacckas o TNpoekre. Tak CTHpAIOTCS
TIPUBBIYHBIC TPAHUIIBL: KaXIbIH TpoOyeT HOBOE, BHOCUT CBOW BKJIAJl, H CTEPEOTHII «3TO HE
MOs1 IpoeccHs, 1 TYT HUUETO HE YMEI0» MOCTEIICHHO UCYe3aeT.

Ms1 cHUMaeM mporiecc pabOTBI W WTOTOBBIM Pe3yNbTaT: BBIOMpPAeM pakKypchl, IMHIIEM
3aKaJIPOBBII TEKCT, MOHTUPYEM CIOXKET. 3apaHee OOBICHACTCS, YTO HUKTO HE 00SI3aH CTOSATh
nepen KaMmepoi, ecnu emy HekoM@opTHo. KTo-TO CTaHOBHTCS ONEpaTopoM, KTO-TO -
MOHTaXEPOM, KTO-TO MUILET TeKcT. Ho MIMEHHO 3/1eCh MHOTHE CTYIAEHTBI, KOTOPbIE PaHbIIE
n30eranu MyOJIMYHBIX BBICTYIUICHHH, MMOCTENEHHO HAYMHAIOT MPOOOBAaTh TOBOPHUTH Ha
Kamepy.

T'oTOBBII BHIEOPOJIMK MBI TOKa3blBAEM CHayaja BHYTPU TPYNIbl, MOTOM - Ha
MEPOTPUATHAX TEXHHKYMa WM B CONHAIBHBIX CETSIX y4eOHOH rpymmel. OOs3aTenbHO
MPOBOJUM OOCYXKICHHE: 4YTO IIOJYYHIOCh, YTO MOXHO YJIYYIIUTh, Kakas ObUIa POJb
KaXI0T0. DTO yUHT pedaekcuu 1 00bEKTHBHOM OIIeHKE CBOEH paboThI.

Ha mpakTike 3aMe4eHo, 9TO BHICOCHEMKA BRITIOIHSCT cpa3y HECKOIBKO (DyHKITHIL:

o Mortusupyromasi. Korma cTymeHTH! BUAAT ceOs Ha dKpaHe, 3TO MaéT CHIIBHBIN
SMOIMOHANBHBIA OTKIMK. Te, KTO Ha ypoKaXx OOBIYHO IAaccuBeH, B (opMare ChEMKHU
HAYMHAIOT MPOSBIATh HHUIUATHBY: MPEIIaraloT PaKypchbl, GOpMyIHPYIOT PEIUIHKH, OepyT
Ha ce0st poJH oTIepaTopa Wil BeyIIEro.

. TepaneBTrueckas. [ CTYASHTOB ¢ BEIPAXKEHHOH 3aCTEHYNBOCTHIO (POPMAT «OTUH
Ha OJIMH C KaMepoil» MeHee CTPECCOBBI, 4Ye€M BBICTYIUIEHUE IMepe]] ayAUTOpPUEH.
IlocTenenHo, BUAf, YTO 3alMCh MOJY4aeTCs Jydlle, YeM OHHU OXHMIAIHM, WU TMOJydas
MOIICPIKKY OT TPYIINEI, OHH TEPSIOT CTPaxX MyOIMIHOCTH.

. PednekcuBHas. [IpocMOTp TOTOBOTO POJIMKA MO3BOJSECT CTYACHTAM OIICHUTH CEOs
CO CTOPOHBI: KaK OHH T'OBOPST, KECTHKYIUPYIOT, (GOPMYIUPYIOT MBICIA. DTO (HOPMHUPYET
HaBBIK  camMope(dieKcHd, KOTOPBIH  HAmNpsAMYKO CBS3aH C  Ipo)eCCHOHAIBHOM
KOMMYHMKaLUEH.

. JokymeHTupyromas. BHICOpoNHMK  CTaHOBHUTCS  apTeakTOM  JOCTHIKCHHA,
KOTOPBII MOKHO IOKa3aTh Ha KOHKYPCE, IPU TPYAOYCTPOUCTBE MU MPOCTO KaK JMUHYIO
TOUKYy pocta. [is CTymeHTOB, OCOOCHHO HEMpOQWIEHBIX TPYII, 3TO JOMOJHHUTEIbHAS
MOTHBAITHSI.
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MOHHUTOPHHT MPOBOAWJICS B TEYCHHE YYECOHOrO Toja C IOMOIIBI0 HaOIIOACHUS,
AQHKETUPOBAHUS CTYICHTOB U 0OpPAaTHOM CBSA3M OT KypaTOPOB MX T'PYIII.

° [IpeononeHre KOMMYHUKAaTUBHBIX OapbepoB. U3 14 CTyneHTOB, KOTOpBIE
pEryIsipHO y4acTBOBAIM B MAaCTEpPCKOM, y 6 KypaTopbl OTMEUYaJd BBIPAXKEHHYIO
3aCTCHYUBOCTD U CTpax Hy6ﬂl/l‘{HI>IX BbICTyHJ'leHHfI. K KOHIY roaa 4 Y3 HUX CaMOCTOSTEILHO
BBICTYNIMJIM TIEpell ayAWTOpHeil ¢ Tpe3eHTanued mpoekTa (Ha YpPOBHE TIPYNIbBI HIH
TEXHUKYMa), a 2 - COTJIaCWJINCh Ha BEAYLIYIO POJIb B BUJICOPOJIMKE, YEr0 paHblle n30erai.

e  PasBurne xoMaHHOH paboThl. CMENIaHHBII cOCTaB Iyl TPpeOOBaI OT CTYACHTOB
JIOTOBAPHMBATHCS M yBaKaTh MHEHHUE ApYT apyra. Ilo pesynbratam ankerupoBanus, 11 3 14
YYaCTHUKOB OTMETHJIM, YTO HAYYWJIUCh «CIIyIIaTh JAPYTUX W TIpe/ularaTb COBMECTHBIC
pemeHus», a 9 - uto BIiepBble paboTany B KOMaHE CO CTYACHTaMHU APYrol mpodeccuu.

e Poct MoTMBamMM U BOBICUEHHOCTH. YUacTUE B MACTEPCKOW IOJIOKHUTEIIBHO
CKa3aJI0Ch ¥ Ha OCHOBHOM Npo(ecCHOHATBHON NOAr0TOBKE. OTASIIOUYHUKN CTAJIN MPOSIBIISATH
Ooyipllle  WHULMATUBBL  TpeJUlaraii  HECTAaHJApTHHIC  JICKOPATUBHBIC  PEIICHMUS,
HUHTCPCCOBAJIMCh HOBBIMU MaTCpHUaIaMHU. :’)J’IeKTpI/IKI/I 1 IOPpUCTBI OTMEYAIN, YTO TBOpPUYCCKaA
JIEATENIbHOCTD TIOMOTAET UM «Pasrpy3UThCs» M IPHOOPECTH IOJIC3HbIE HABBIKH: YMEHHE
0OBACHSTH, IPE3EHTOBATh, PA0OTATh PyKaMH.

e  Pacmmpenue mnpodeccruoHanbHOro Kpyrosopa. CTyIeHTH, HE CBS3aHHBIE C
OTIENOYHBIMU DPAa0OTaMH, IIOMYYWIN TPEACTaBICHHE O CMEXHON mpodeccnu H3HYTpH:
ONpoOOBaJIM MHCTPYMEHTHI, MaTepHANIbl, TEXHUKH. DTO (GOpMHUPYET YBaXKEHHE K APYIHM
npodeccusM U pacmmpseT NpodeccCHOHaNbHBII KPyro3op — KadecTBO, KOTOPOE LEHST
paboTomareny.

Mo#i OnbIT MOKa3bIBaeT, YTO BHEydeOHass TBOpUYECKAs MPOCKTHAs NEATENBHOCTh C
BUACOCHEMKOM - 3TO 3(QQEKTHUBHBI HHCTPYMEHT Pa3BUTHS MATKHX KOMIIETCHIMH Y
crynenroB CIIO pasubix npodeccuid. MexIMCHUILIMHAPHBIA  (QopMaT moMoraer
pa3pynTh Y3KOIPO(ECCHOHATBHBIE CTEPEOTHIIBI M YIUT CTYJCHTOB JOTOBAPHBATHCS H
paboTarb B pa3HOPOJHOW KoMmaHzZe. BupmeochéMka BCTpoeHa B IPOLECC Kak
MOTHUBHPYIOIINH, peICKCUBHBIA W TEPANCBTHUCCKUNA HHCTPYMEHT, OCOOCHHO IOJIC3HBIH
JUI CTYAEHTOB C BBIPAKEHHOH 3aCTEHUYHUBOCTBIO.

Mogenb He TpeOyeT 3HaYUTENbHBIX MaTePHAIBHBIX 3aTPaT: JOCTaTOYHO CMapT(OHOB 1
MPOCTBIX MPOTpPaMM JUIl MOHTaxa. [JaBHOE - OOPOBOJIFHOCTH YYacTHs, HMOJIEpPKKa
aJIMUHHCTPAIMU TEXHHUKYMa W TOTOBHOCTh MacTepa BBICTYNaTh B POJIM (hacHUIUTATOPA.
MBbI maHupyeM MPOA0JIKATE 3Ty PabOTy M pacIIupsATh (HOpPMATHI: 100aBISATH KOHKYPCHI,
BBICTaBKHM U COBMECTHBIE IIPOEKTHI C APYTHUMU MacTEPCKUMU.
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INTEGRATING STUDENT INNOVATION COMMUNICATION
THROUGH NATURAL SCIENCE AS AUNITY OF SCIENCES
AN EXPERIMENTAL PLATFORM: THE INTERDISCIPLINARY
SECTION "EXPRESS INTERVIEW WITH ARTIFICIAL
INTELLIGENCE"

Sidorov E.P.

Sidorov Evgeny Pavlovich - Deputy Director for Scientific and Technical Work
NPO "AGROSTROYSERVICE"
DZERZHINSK

Abstract: This article examines the feasibility and desirability of creating an informal yet
organized educational structure within the university environment — an interdisciplinary
section titled "Express Interview with Artificial Intelligence," based on the principle of
natural science as a unity of all sciences of nature. It is argued that the need to integrate
knowledge across disciplines is rooted in the very biological nature of the human mind as a
unified system of life activity governed by the laws of self-organization in Nature. A model is
proposed in which a journalist-moderator, supported by Al, conducts paired and team-
based express interviews with students from different faculties, where each participant
searches for an instrument in another discipline to solve their own problem. The article
discusses the organizational integration of the section into the Council of Young Scientists
under the university's Academic Council, material and technical certification, information
infrastructure, criteria for assessing students' intellectual development, and the mechanism
for advancing innovative projects into the city's scientific life. It is asserted that the primary
outcome of the section's work is the formation of an "interdisciplinary profile" — a set of
universal competencies that cannot be developed within traditional subject-based courses.
Keywords: natural science, interdisciplinary communication, Artificial Intelligence, express
interview, journalist-moderator, informal education, Council of Young Scientists,
interdisciplinary profile, self-organization, bioelectret fields, intellectual development of
students.

HHTETI'PAIIUS KOMMYHHUKAILIUUA CTYJAEHTOB B COEPE
MHHOBALIM HA OCHOBE ECTECTBO3HAHUSI, KAK
EJIUHCTBA HAYK.
IKCIIEPUMEHTAJIBHASA IIJVIOIAJIKA:
MEXIUCHUIIIMHAPHASI CEKIUSA «9KCITPECC-UHTEPBBIO
C UICKYCCTBEHHBIM UHTEJVIEKTOM)»

Cunopos E.II.

Cuodopos Eeeenuii [1lagnosuy - 3amecmumens Oupekmopa no HayyHo-mexHu4eckot pabome
HIIO «AepocmpoiiCepsucy
2. [[zeporcunck

Annomayusn: 6  cmamve  pAcCCMAMpUAemcs  YerecoodpazsHoCcmv  CO30aHUs 8
VHUBEPCUMEMCKOU Cpede HeQhOPMATbHOU, HO OP2AHUZ08AHHOU 0OPA308aMENbHOL CIMPYKMYPbl
— MENCOUCYUNTUHAPHOU CeKyuu « DKCAPECC-UHMEPBbIO C UCKYCCMBEHHbIM UHMEIEKIOMY,
OCHOBAHHOU HA NPUHYUNE eCcMecmEO3HAHUs KAaK eOUHCMEd 6cex HAYyK O npupooe.
ObocHosbisaemcs, 4mo NOMpeOHOCMb 8 UHMezpaYUY 3HAHUNL U3 PA3TUYHBIX OUCYUNIUH
o0bycnosnena camou OUONO2UHECKOU NPUPOOOll Yel08eYecKo20 pA3yMd KAk UYeloCHHOU
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cucmemvl HCUHEOeAMENbHOCY, NOOUUHAIOWENC 3AKOHAM CAMOOP2aHU3ayUU 8 npupooe.
Tpeonooicena mooens, 8 KOMOPOU JHCYPHATUCTN-MOOEPAMOP NPU NOOOEPIHCKE UCKYCCMBEHHO20
unmennexma (MH) nposooum naphnvie u KOMaHOHble IKCHPECC-UNMEPELIO CO CMYOEHMAMU
PasHuIX  haxyrbmemos, 8 Xo0e MAKuxX 6Cmpey Kadxcoblli VHACMHUK uwem 6 Opyol
oucyuniune uHcmpymenm O peuienuss coocmeennon saoauu. O0OCyxicoaromes 60npocel
opeanuzayuonHol unmezpayuu cexyuu ¢ cmpykmypy Cogema mon00bix yuenvix npu Yuenom
cogeme 834, MAMEPUATLHO-MEXHUHECKO20 obecneuenus, UHGOpMAYUOHHOU
uHGpacmpykmypbl, Kpumepues OYeHKU UHMELIeKMYaIbHO20 pAa3eumus Cmyo0eHmos, a
MaKdice MexAHUIMAa NPOOSUINCEHUS UHHOBAYUOHHLIX NPOEKMOB 6 HAYYHYIO HCUZHL 20pO0d.
Ymeeporcoaemes, umo enagnvim pesyrbmamom pabomvl ceKyuu A61Aemcs opmuposanie
CMEHCOUCYUNTUHAPHO2O NPOPUAAY —  COBOKYNHOCTNU  YHUBEPCATLHLIX — KOMNemeHyull,
KOmopble HeO3MONCHO PA36Umb 6 PAMKAX MPAOUYUOHHBIX NPEOMEMHO-0PUEHMUPOBAHHBIX
Kypcos.

Kntouesvte  cnosa: ecmecmeo3HaHiue, MENCOUCYUNTUHAPHASL — KOMMYHUKAYUS,
UCKYCCMBEHHbIT unmeniexm, 9KCnpecc-unmepswvio, HCYPHATUCTN-MOOEPAmOp,
Heghopmanvroe obpasosarue, Cogem MONOObIX YUEHBIX, MEHCOUCYUNTUHAPHBIL NPOQDULb,
camoopzanuzayus, OuoInekmpemuvle noJjis, UHMeNIeKmMyaIbHoe pa3gumie cimyo0enmos.

1. Introduction

Natural science, since its inception, has been conceived not as a collection of disparate
disciplines but as an integral system of knowledge about nature, in which physics,
chemistry, biology, geography, and astronomy are merely different perspectives of a single
cognitive process. The very object of natural science — nature — is indivisible: living and
non-living matter, cosmic and microscopic processes, geological cycles and chemical
transformations form a single, interconnected world. The fundamental laws of conservation,
symmetry, and thermodynamics operate at all levels of matter organization, and the
hierarchical connection of sciences — from physics to chemistry, from chemistry to biology
— reflects the ascending path of complexity in nature itself. This means that the unity of
natural science is not an artificial construct but a reflection of the systematic character of the
material world.

However, modern educational practice, by contrast, is built on the principle of
differentiation. Subject-based fragmentation, reinforced by curricula, schedules, and the
administrative division into faculties, breaks the holistic picture into isolated fragments. A
physics student and a biology student live in parallel worlds, barely intersecting in the
educational process. Interdisciplinary connections declared in educational standards remain
formal in practice, and the points of intersection between disciplines — where innovations
are born — remain untapped. Subject-centrism in education produces a fragmentary
worldview, in which a graduate possesses a set of particular knowledge but is unable to see
their interconnection and apply it in the boundary zone — precisely where fundamentally
new solutions emerge.

Meanwhile, twenty-first-century science is moving in the opposite direction. Integrative
trends manifest in the emergence of biophysics, geochemistry, bioinformatics, and
nanobiotechnology; the convergent approach proclaims the erasure of boundaries between
natural-scientific, technical, and socio-humanitarian knowledge. Modern research tasks —
from environmental monitoring to the development of new materials — are interdisciplinary
by nature and cannot be solved by the means of a single discipline. The gap between how
science develops (through integration) and how education is structured (through division) is
growing ever wider, and it is precisely this gap that gives rise to the need for new
educational forms.

1.1. Unity Rooted in the Nature of Mind

The need to integrate knowledge across different sciences is not a purely social or
pedagogical construct — it is embedded in the very biological nature of the human mind.
Human thinking is a product of a unified system of the organism's life activity, and this
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system obeys the same fundamental laws of self-organization that natural science studies at
all levels of matter — from elementary particles to the biosphere.

Communication between people, including in the educational environment, is traditionally
considered only in semantic categories: meaning, information, interpretation. What is missed
is that communication has not only a semantic but also a physico-biological component. The
human organism is a complex electrochemical system: each cell carries an electret state — a
stable source of a weak electric field sensitive to informational influences. When two people
enter into dialogue, there occurs not only an exchange of words but also a subtle
synchronization of their bioelectret fields — a process in which the resonance of internal states
of the interlocutors accelerates the emergence of coordinated understanding. This is not a
metaphor but a physical reality governed by the principles of self-organization in Nature.

It is precisely this biological interconnection — the capacity of the human mind for
resonant interaction — that makes possible what appears in the educational sphere as
"interdisciplinary communication.” A physics student and a biology student, finding
themselves in a unified communicative space, do not merely exchange information from
their subject areas. At the level of the internal organization of their minds, a process occurs
analogous to what Nature accomplishes at all levels of matter: self-organization, in which
disparate elements form a new wholeness. The bioelectret fields of the participants,
synchronizing in the process of live dialogue, create the conditions for the emergence of a
"resonance of ideas" — that very moment when the particular knowledge of one connects
with the particular knowledge of another and gives birth to a new meaning that belongs to
neither of the original disciplines individually.

Thus, the unification of students from different scientific directions on a single
educational platform relies not on an administrative decision but on a natural mechanism
embedded in the unified system of life activity. The human mind, being a product of the
self-organization of Nature, carries within itself a readiness for such unification — one need
only create the conditions under which this readiness can manifest.

1.2. Informal Structure as a Condition for Awakening the Natural Mechanism

The traditional university environment, built on subject-based division and formal
hierarchy, does not create the conditions for the manifestation of the described mechanism.
Rigid scheduling, subject-based isolation, and the absence of intersection points between
faculties block the natural need of the mind for interdisciplinary resonance. For this need to
find an outlet, a fundamentally different organizational form is required — an informal but
organized structure that exists not instead of the official system but alongside it,
complementing it with what it cannot provide by its very nature.

Such a structure is proposed to be an interdisciplinary section — an experimental
platform that is not embedded in the curriculum and is not subordinate to faculty logic, but
has its own organization, rhythm, and rules of operation. In this section, students from
different faculties — future physicists, chemists, biologists, engineers, geographers — are
given the opportunity for real interaction aimed not at mastering a subject program but at
joint investigation of problems arising at the intersection of their disciplines. It is here, in an
informal setting, that the barriers of subject identity are removed: a student ceases to be
"only a physicist" or "only a biologist" and becomes a participant in a common cognitive
process in which their particular knowledge is a contribution to the whole rather than a self-
sufficient value.

The cultivation and development of special mutual connections between sciences in such
a section occurs not through the declaration of interdisciplinary links (as is usually done in
curricula) but through the live practice of joint problem-solving. When a chemistry student
explains to a biology student the thermodynamics of an enzymatic reaction, and the biology
student shows the chemist how the same reaction works in a living cell — what emerges is
not simply an exchange of information but a mutual transformation of understanding. Each
side sees its own discipline through the eyes of the other, and in this clash of perspectives a
new, integrative knowledge is born. These are the very "special mutual connections” that
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cannot arise within the framework of a single subject or at a formal conference — they
require an informal but organized environment where the process is more important than the
result and communication is more important than reporting.

1.3. The Journalist as a Key Figure in Communication

A distinctive feature of the proposed model is that the central role in organizing
interdisciplinary communication is played not by teachers or scientists but by journalists.
Journalism historically performs the function of a link between science and society: it not
only conveys the results of research to a wide audience but also shapes the agenda,
determining which directions receive public resonance. However, in the proposed model,
the role of the journalist is fundamentally different from that in traditional science
journalism. The journalist here is not a detached observer or a retransmitter of others'
conclusions but an active participant in the communicative process whose impact is directed
at creating the conditions for the emergence of new knowledge.

The main instrument of this impact becomes the express interview — a format in which
the journalist acts simultaneously as moderator, analyst, and catalyst. The journalist's task is
not simply to ask questions and record answers but, through the posing and adjustment of
questions, to guide the interaction into a mode in which the individual knowledge of the
participants — students from different fields — enters into resonance and generates a new
meaning. The journalist, possessing a breadth of vision not limited by the framework of a
single discipline, is able to see the point of intersection that no subject specialist sees and
direct the dialogue precisely there.

Artificial Intelligence in this scheme works as a tool for the journalist. Al pre-structures
the field of expectations — it forms the context, typical interpretations, and possible
semantic nodes of the topic. The journalist, relying on this framework, designs the primary
block of questions, adjusts it after analyzing discrepancies, and conducts a live dialogue
with the student-expert. As a result, the live position of the student — their specific
knowledge, their disciplinary perspective — becomes the "individual fluctuations” that,
when superimposed on the pre-modeled context, generate a new semantic node. The
methodology itself works as an instrument for creating conditions for the self-organization
of understanding — a process that answers to the principles of self-organization in Nature.

Thus, journalistic intervention through express interviews is not simply a method of
information gathering but a managed system of interactions in which the journalist acts as
the operator of the resonance process, and Al as its standardized, reproducible, and scalable
instrument.

1.4. Purpose and Objectives of the Study

The purpose of this article is to show how the methodology of express interviews with
Al, based on the natural mechanisms of self-organization of the human mind, can be
introduced into educational practice through the creation of an informal interdisciplinary
structure in a university, where journalists play the leading role in communication.

The research objectives are to:

e substantiate the principle of natural science as a unity of sciences as the conceptual
foundation of interdisciplinary communication;

e describe the key principle of communication between students of different fields —
the search for an instrument in another discipline to solve one's own problem;

e present the algorithm of the section's operation from idea generation to a testable
consequence;

e determine the organizational form for integrating the section into the university
structure;

e describe the information infrastructure and external channels of the section;

e propose criteria for assessing students' intellectual development as the primary
outcome;
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e determine the mechanism for advancing innovative projects into scientific and public
life.

2. The Key Principle of Interdisciplinary Communication: Searching for an
Instrument in Another Science

Each participant comes to communication not to tell about their own science but to
find in another science an instrument for solving their own problem.

This fundamentally changes the logic of interaction: the dialogue ceases to be an
exchange of information and becomes a purposeful search. A biology student, faced with the
problem of describing the behavior of biomolecules, seeks a quantum-mechanical apparatus
in physics. A physics student, modeling wave propagation in complex media, discovers that
biology has already solved a similar problem in the mechanisms of neural networks. A
chemistry student, developing a catalyst, finds in a mathematics engineer an optimization
algorithm absent from chemical methodology.

2.1. Why This Principle Works: The Unity of the Material Basis

The principle of searching for another's instrument for one's own task relies on a
fundamental fact of natural science: all objects of nature — from elementary particles to the
human organism — are built from the same elements and obey the same fundamental laws.
The human organism is not an exception to physics — it is built at the quantum level from
the same atoms and molecules as all other matter. It obeys the same laws of
thermodynamics, the same principles of electromagnetic interaction, the same quantum
duality of wave and corpuscle that describes the behavior of any particle.

This means that the boundary between sciences is not a boundary in nature but a
boundary in our perception. Nature does not know where physics ends and chemistry
begins; it does not divide processes into "physical” and "biological." Division is a construct
of cognition, useful for deepening into each area but hindering the vision of the whole.
When a student of one discipline turns to the toolkit of another, they are not making a
"transition” — they are returning to that unity which truly exists in nature and was
artificially divided in the process of specialization.

2.2. How It Works in Practice: The Journalist-Moderator as Navigator

The process of searching for another's instrument for one's own task does not occur
spontaneously. Two students of different specialties, finding themselves together, do not
necessarily see the point of intersection — for this, a moderator capable of recognizing the
potential connection between their problems is needed. This role is performed by the
journalist-moderator who, thanks to a breadth of vision not limited by the framework of a
single discipline and supported by Al, is able to see what subject specialists do not: the
similarity of problems, the applicability of methods, the possibility of transferring solutions.

The algorithm of the journalist-moderator's work in an express interview with two
students from different sciences:

1. Step 1. Preliminary modeling with Al. The journalist inputs both problems —
student A's and student B's — into Al and receives a spectrum of possible intersection
points: where methods of one science can be applied to the problems of another, where there
are analogies at the level of fundamental principles, where precedents of such transfer are
described.

2. Step 2. Designing the paired express interview. The journalist forms a block of
questions aimed not at revealing each topic separately but at discovering the connection:
"How do you solve problem X in your discipline?" — and then: "And how would your
method work if applied to your colleague's problem?"

3. Step 3. Live dialogue. The journalist conducts the interview simultaneously with
both students, structuring the interaction so that each hears the other's problem through the
prism of their own toolkit. Here the mechanism of bioelectret resonance operates: in live
dialogue, a synchronization of the internal states of the participants occurs, and the moment
when the "foreign" instrument turns out to be applicable to "one's own" problem is
experienced as an epiphany — a resonance of ideas.
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4. Step 4. Fixation of innovation. The journalist records the identified transfer of an
instrument as a specific innovative result: which method from discipline A is applicable to
the problem from discipline B, what is the analogy at the level of fundamental principles,
and what is the practical result of such transfer.

2.3. Example: Quantum Duality in a Living Organism

Let us illustrate the principle with a concrete example. A physics student works on the
problem of describing the wave properties of particles in quantum-mechanical systems. A
biology student studies the mechanisms of energy transfer in photosynthesis. The journalist-
moderator, relying on preliminary Al analysis, formulates the question: "Can the duality of
wave and corpuscle, which describes the behavior of quantum particles, be applied to energy
transfer in the photosynthetic complex?"

In the course of live dialogue, it is discovered that the biological system — the
photosynthetic complex — indeed uses quantum-coherent energy transfer, which is
described by the same principle of duality. The physics student receives from the biological
system a ready experimental model for testing their theoretical constructs. The biology
student receives from the physicist a quantum-mechanical apparatus for describing a process
that previously they could only observe but not calculate. The journalist-moderator records
this result as an innovative node — a point where the instrument of one science solved the
problem of another.

This is not a hypothetical example: quantum coherence in photosynthesis is one of the
actively developing directions at the intersection of physics and biology (quantum biology).
But in the traditional educational system, a physics student and a biology student can go
through their entire course of study without ever encountering this intersection. It is
precisely to ensure that such intersections occur systematically rather than by chance that the
informal interdisciplinary section with a journalist-moderator and Al is created.

2.4. Generalized Formulation of the Principle

e Any scientific problem has a fundamental basis shared with the problems of other
sciences, because they all describe the same nature, built from the same elements and
obeying the same laws.

e An instrument for solving a problem may be found in another discipline if that
discipline has developed a method, apparatus, or model applicable to the common
fundamental basis.

e A journalist-moderator supported by Al is a figure capable of discovering this
connection because they are not tied to a subject paradigm and possess a tool for preliminary
modeling of intersection points.

e An express interview is a format in which the connection is discovered in real time,
through live dialogue, where the bioelectret resonance of the participants creates the
conditions for the emergence of a new meaning — an innovation that belongs to neither of
the original disciplines but is born of their intersection.

3. From ldea to Testable Consequence: The Process of Expressing Thoughts and
Their Processing by the Moderator

3.1. Team Composition: Natural Scientists and Humanists

A key condition for the interdisciplinary section's operation is team composition. Teams
are formed so that each includes at least one bearer of a natural-scientific language and one
bearer of a humanitarian one. This is not a formal requirement for diversity but a
methodological condition ensuring the very possibility of interdisciplinary resonance. A
natural scientist and a humanist do not simply speak about different subjects — they think
differently: one relies on quantitative models and cause-and-effect connections, the other on
interpretation, context, and meaning. When both confront the same idea, each sees in it what
is hidden from the other, and it is precisely in this divergence of perspectives that a point of
growth arises.

The journalist-moderator in such a team is not a discussion host in the conventional
sense but an operator of a process in which the instantaneous work of each participant's
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mental apparatus becomes material for joint analysis. The moderator does not evaluate ideas
— they ensure the conditions under which the idea of one participant becomes a challenge
for the toolkit of another.

3.2. The Algorithm: From ldea to Testable Consequence

5. Step 1. Assembling the team. A pair or team group of innovators with a moderator
is formed. The minimum composition is three participants: two students from different
fields (one natural scientist, one humanist) and a journalist-moderator. The extended
composition is up to five people, representing three or more disciplines.

6. Step 2. Idea generation. One of the participants — the author — presents their idea
or a developed sketch project. This is not a report or a presentation — it is a formulation of a
problem that the author cannot solve by means of their discipline alone. The idea must
contain an explicitly designated "deficit": what is missing, what instrument is absent, what
problem cannot be solved within the habitual approach.

7. Step 3. Preliminary modeling with Al. The moderator inputs the idea's formulation
into Al and receives a spectrum of possible intersection points with other disciplines: which
methods, models, and analogies from adjacent fields can be applied to the given problem,
where precedents of such transfer are described, and which conceptual bridges already exist.
Al forms a contour of expectations — the structure of the field in which the live dialogue
will unfold.

8. Step 4. Designing the express interview. The moderator forms a block of questions
aimed not at revealing the author's idea but at "testing it with a foreign instrument."
Questions are built on the principle: "How would your discipline approach this problem?"
"Which method from your arsenal could work here?" "Do you see in this idea something
that in your science is already described but under a different name?"

9. Step 5. Live express interview. The moderator conducts a paired or team interview
in which each participant works with the other's idea from the position of their own
discipline. Here the mechanism of instantaneous mental processing is activated: the author
hears how their idea is described in the language of another science and discovers in this
description what they themselves did not see. Simultaneously, the bearer of the other
discipline, attempting to apply their instrument to an unfamiliar problem, activates those
aspects of their knowledge that remain untapped in the habitual context.

10. Step 6. Fixation of the testable consequence. The moderator records the interview
result as a specific, testable consequence: which method, model, or principle from discipline
A is applicable to the problem from discipline B, what the analogy at the level of
fundamental foundations consists of, and what the expected practical result of the transfer is.
This is not a hypothesis in free form — it is a formulation containing an indication of the
instrument, the area of application, and the expected effect, which can be verified.

11. Step 7. Duality analysis. The moderator compares two layers of data: conventional
interpretations (what Al and public discourse consider established) and the individual
positions of the participants (what arose in live dialogue). Discrepancies, their nature, and
their possible scientific value are recorded. It is precisely in the discrepancy — between
what is "known" and what "emerged" — that the zone of novelty lies.

3.3. Example of Interdisciplinary Analysis: Self-Organization of Nature and Its
Distinction from Random Processes

Idea generation. A physics student poses the question: how does one distinguish the self-
organization of nature from random processes? In the thermodynamics of open systems, the
criterion is known — it is the transition through a bifurcation point, where the system selects
one of the possible trajectories. But the physicist feels that this criterion alone is insufficient: in
real, complex systems — biological, social — the boundary between "self-organization™ and
"randomness" is blurred, and the formal apparatus does not give an unambiguous answer.

Preliminary modeling with Al. The moderator inputs the problem into Al and receives a
contour: in synergetics (Haken, Prigogine), self-organization is described through order
parameters; in biology, through natural selection as a non-random process; in the philosophy

65



of science, through the distinction between teleology and causality; in information theory,
through the connection between entropy and complexity. Al outlines the field in which the
physical criterion is but one of several possible approaches.

Team express interview. The team includes a physics student (author of the idea), a
biology student, and a philosophy student (humanist). The moderator conducts the interview
with adjusted questions: to the biologist — "In your discipline, is natural selection self-
organization or randomness? By what criterion do you distinguish them?"; to the
philosopher — "How does the philosophy of science distinguish the purposiveness of self-
organization from randomness?"; to the physicist — "If biological selection is a non-random
process, can it be described by your apparatus of order parameters?"

Emerging resonance. The biologist points out that natural selection is non-random, but
its non-randomness is not of the same type as in physical self-organization: selection works
with historically accumulated information (genetic), and the "choice" depends on the context
of the environment, not on a bifurcation point. The physicist sees that their apparatus does
not account for the informational component — and it is precisely this component that
makes biological self-organization distinguishable from randomness. The philosopher adds:
the criterion for distinction is not only structural (bifurcation) but also semantic: self-
organization produces meaning, randomness does not.

Testable consequence. The moderator records: to distinguish self-organization from
random processes in complex systems, the physical criterion (bifurcation point) must be
supplemented by an informational criterion (the presence of historically accumulated
information guiding the choice) and a semantic criterion (the production of new meaning as
an indicator of non-randomness). This consequence is testable: one can take a specific
system and show that if it contains accumulated information and the production of meaning,
the process is non-random, even if a formal bifurcation is not recorded.

3.4. Generalized Logic of the Process

12. An idea with a deficit — the author formulates a problem they cannot solve with
their discipline.

13. Al contour — the moderator receives a spectrum of possible intersection points.

14. Live express interview — the team develops the other's idea from the positions of
their own disciplines; resonance occurs.

15.New semantic node — it is discovered that the instrument of one science is
applicable to the problem of another.

16. Testable consequence — a specific, verifiable result of the transfer is formulated.

The essence is that the idea is not "discussed™ — it is tested with a foreign instrument in
real time, and the result of this test is not an opinion but a consequence that can be verified,
applied, and developed.

4. Information Infrastructure and External Channels of the Section

4.1. The Information Sheet of the Section as a Working Organ

For the express interview not to start from zero, the section must have its own
information environment — an information sheet of the section, which functions as a
working organ rather than a decorative wall newspaper. This is a permanently operating
channel where participants — and potential new participants — publish two categories of
materials:

e ldeas — formulations of problems, sketch projects, hypotheses containing an
explicitly designated deficit: what is missing, which instrument from another discipline
might be applicable.

e Unsolved questions — problems a student has encountered in their subject area that
cannot be advanced by the means of a single discipline.

The information sheet is not a bulletin board but a substantive basis for preparing
express interviews. The moderator, reading the published ideas and questions, inputs them
into Al in advance and receives a preliminary opinion — a spectrum of possible intersection
points with other disciplines, typical interpretations, and described precedents of method

66



transfer. This opinion is present during the express interview not as law or standard but as
one significant position — prepared in advance, systematically processed, and thus setting
the initial contour from which the live dialogue can take off. The moderator does not
announce the Al's opinion as a verdict — they hold it in the field as a "resonance grid"
against which the individual positions of the participants reveal their distinctiveness and
novelty.

4.2. Attracting New Participants

The information sheet is also a tool for the section's growth. Students not yet
participating in the work but interested in a specific idea or question see a topic close to their
discipline on the sheet and can join the team. Thus the section expands not through
administrative recruitment but through natural attraction: the idea itself attracts the person
whose instrument it needs. This is particularly important because team composition must be
constantly updated — each new idea requires a new combination of disciplines.

4.3. A Section in the Institute Newspaper: Reaching External Readers

The information sheet of the section is an internal tool, but it must have an external
outlet. Such an outlet becomes a regular section in the institute newspaper, where not raw
ideas are published but the results of express interviews — testable consequences,
innovative nodes, and discovered transfers of instruments between disciplines.

This section simultaneously performs several functions: reaching external readers —
students, teachers, and staff not participating in the section but gaining access to the results
of interdisciplinary work; attracting research advisors — when a student's research advisor
sees in the newspaper a result obtained by their supervisee at the intersection with another
discipline, this creates an incentive for them to join the discussion; and forming public
significance — the publicity of results changes the status of the section from an informal
club to a recognized part of the scientific-educational environment, which is critically
important for its sustainability.

4.4. Information to Enterprises: Connection with Practice

A special external channel is the enterprises where students undertake internships. The
information sheet of the section and publications in the institute newspaper must reach
enterprises — not as promotional materials but in the form of specific solutions and
proposals born of interdisciplinary work.

This works in both directions: from the section to the enterprise — the result of an
express interview, a found instrument, a proposed method — is conveyed to the enterprise
as a potentially applicable solution. A student on an internship gets the opportunity not
merely to observe production but to propose a solution that grew out of an interdisciplinary
search. From the enterprise to the section — enterprises faced with an unsolved problem can
formulate it as a question for the section's information sheet. Thus a real production problem
becomes material for interdisciplinary analysis, and the section becomes a source of
solutions for the real sector.

5. Organizational Integration of the Section: So It Does Not Hang in the Air

5.1. Three Options and the Choice

Any informal initiative in a university faces the same threat — hanging in the air. The
enthusiasm of the initiator, the burning eyes of the first participants, the bright results — and
in a year or two the section disappears because it has no organizational point of support: no
one is responsible for its existence, there is nothing to lean on materially, no one to pass the
baton to. To prevent this, the section must be integrated into the university structure — but
in a way that preserves its informal nature.

Option 1. The simplest — an elective course or a club at a department. The section is
formalized as an elective course or a student scientific club at one of the departments. This
provides minimal organizational status: a room, lighting, entry in the curriculum. But this
option Kills the very essence of the section: a department is a subject-based structure, and an
interdisciplinary section tied to a physics or biology department would immediately turn
into a subject club, losing its interdisciplinarity. The option is rejected.
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Option 2. Rigid connection with the educational process. The section is formalized as a
mandatory interdisciplinary module, credit, or practicum. This provides stability, funding,
and status. But another problem arises: mandatory participation Kkills informality. A student
who comes "because they have to" does not generate ideas — they are serving a duty. An
express interview built on resonance and live interest does not work with unmotivated
participants. The option is rejected.

Option 3. The Council of Young Scientists (CYS) under the university's Academic
Council. This is an organizational form that by its nature stands above faculties, is
subordinate not to subject-based but to strategic logic of the university, and has official
status under the Academic Council. The CYS is not a department — it does not teach a
subject; it is not an educational module — it does not obligate. But it gives the section an
institutional point of support without killing informality. This option is proposed as the
primary one.

5.2. Why the Council of Young Scientists Is the Right Niche

The CYS under the Academic Council of the university is a structure created for the
development of scientific youth, interdisciplinary initiatives, and the innovative activities of
students and postgraduates. By its purpose, the CYS answers the key question: who is
ultimately responsible for the upbringing and prospects of students? Not for their subject
training — departments are responsible for that; not for their everyday well-being — dean'’s
offices are responsible for that; but precisely for the prospects — whether students will grow
into researchers capable of producing new knowledge or remain specialists reproducing
what is already known.

The interdisciplinary section "Express Interview with Al," integrated into the CYS,
receives: an organizational roof — the section exists not as a club at a department but as an
initiative approved by the Academic Council through the CYS; access to university
resources — through the CYS the section can claim space, equipment, and information
channels without being tied to the budget of a single department; connection with research
advisors — the CYS already unites young scientists, many of whom are student research
advisors; continuity — the CYS is a permanent body; students graduate, postgraduates
defend their theses, but the CYS remains; and a channel to enterprises — the CYS
traditionally maintains connections with enterprises through internships and joint projects.

5.3. Certification of Material and Technical Support

Informal does not mean disembodied. The section, even integrated into the CYS, will not
survive if it lacks concrete material support. The section must be provided with a minimal
but guaranteed set of resources, formalized as a passport of the interdisciplinary section
under the CYS — a document approved by the Academic Council that secures specific
support for the section.

Item Content Source of Support
Premises Room for express interviews | University, via CYS
(20-30 m?)
Furniture Table, chairs, board or | University, via CYS
flipchart
Equipment Computer with Al access, | University, via CYS or
voice recorder, printer sponsorship
Stationery Pens, notebooks, paper University, via CYS
Light and heat Lighting, heating University, maintenance
service
Repair Routine  maintenance  per | University, maintenance
university schedule service
Technical staff Cleaning, access control University, economic
department

Information channel

Section in institute newspaper,
website page

Newspaper editorial board,
university press service
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Certification is not a bureaucratic excess but a condition of survival. Experience shows
that initiatives without secured material support disappear at the first change in the
administrative situation. A passport approved by the Academic Council means that the
section has the right to exist not because someone remembers it but because it is formally
secured.

5.4. Who Is Responsible

Responsibility is distributed as follows. The Academic Council of the university
approves the creation of the section under the CYS, approves the support passport, and
accepts the annual report on the section's results. The chair of the CYS bears organizational
responsibility for the section's existence, represents its interests in the Academic Council
and administration, and ensures connections with faculties and enterprises. The section
leader is responsible for the substantive work: forming teams, preparing moderators,
conducting express interviews, maintaining the information sheet, and preparing
publications. The moderator-journalists are responsible for conducting express interviews,
recording results, and maintaining the information sheet and the newspaper section.

6. Identification and Promotion of Innovative Projects: From the Section to the
City's Scientific Life

6.1. The Mechanism for Presenting Participants with Particularly Significant Projects

The section's work should not end with the fixation of a testable consequence in the
interdisciplinary profile. When an idea or sketch project with the hallmarks of a real
innovation arises as a result of an express interview, such a result must find an outlet beyond
the section. Otherwise, the section risks becoming a closed laboratory where interesting
findings remain in a notebook while the world outside the room never learns of them.

The exit mechanism is built through an official recommendation of the Council of
Young Scientists. The procedure is as follows. Initiation: the section moderator or leader,
having discovered a project with the hallmarks of innovation in the results of an express
interview, submits it for CYS consideration. The submission is accompanied by a brief
description: what the transfer of the instrument consists of, which problem is solved, which
disciplines are involved, and what the novelty is. Expert evaluation: the CYS reviews the
proposed project at its next meeting. The evaluation is conducted not by subject criteria
(departments handle that) but by criteria of interdisciplinary novelty: whether the result was
indeed obtained at the intersection of disciplines, whether a foreign instrument was indeed
used, and whether the consequence is indeed testable. Recommendation: upon a positive
evaluation, the CYS issues an official recommendation — a document specifying the author
(or team of authors), the essence of the innovative result, the disciplines at whose
intersection the result was obtained, and the recommended forms of presentation.

e A scientific conference in the direction corresponding to the project's topic. The CYS
recommends the project for presentation at a specific conference — intra-university,
regional, or national.

e A youth innovation project — a competition, grant, or forum. The CYS recommends
the project for submission and application, assisting with documentation.

e Publication in a scientific journal or conference proceedings. The CYS recommends
the material for submission and, if necessary, assists with review and editing.

e An enterprise — if the project has applied significance, the CYS recommends it for
consideration at the enterprise where the student is doing an internship or at a university-
partner enterprise.

6.2. The Role of the Moderator in Preparing the Presentation

The moderator-journalist who conducted the express interview and recorded the result
plays a key role at this stage. It is precisely they, having witnessed the moment of resonance
and the emergence of a new semantic node, who are able to describe the innovation in a
language understandable to an external reader — a CYS member, research advisor, or
conference representative. This description is not a scientific article or a report. It is a
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journalistic product, executed in the logic of the express interview: concise, precise, oriented
toward enabling the reader to understand in three minutes what the novelty is and why it
deserves attention.

6.3. The City's Scientific Life: An Analog of Former Youth Movements

The CYS recommendation mechanism fills an important social vacuum. Former youth
structures in the university context performed a task that reduced neither to study nor to
politics: they were a structure through which a young person entered public life — spoke at
conferences, submitted projects, participated in city events, and gained first experience of
public action. This structure gave a young researcher a channel of exit beyond the
auditorium — into an environment where their ideas could be heard not only by a teacher
but by society.

Today, this channel has been largely lost. The CYS partly fills this gap, but only if it
does not limit itself to intra-corporate meetings but works as a structure advancing young
researchers into the city's scientific and public life. The interdisciplinary section under the
CYS is an instrument that gives the CYS concrete content for such advancement.

One may ask: why is a special recommendation mechanism needed if a capable student
can submit a conference application on their own? The answer is simple: most capable
students do not submit. Not because they cannot, but because they do not know where, are
unsure of their result, have no experience with documentation, and fear rejection. The
section gives them a result; the CYS gives them a channel; the moderator gives them a
description ready for submission. Together, this forms a complete path from idea to public
presentation, which a student alone cannot traverse.

7. Evaluation Criteria: Intellectual Development of Students as the Primary Factor

7.1. Why This Is Difficult

Assessing the effectiveness of the section's work is a task of extraordinary complexity.
Traditional educational metrics — grades, credits, tests — are inapplicable here by their
very nature: they measure the assimilation of a subject program, while the section operates
outside the subject program, in a zone where no subject standard exists. The section
measures not knowledge but intellectual development — the capacity to see connections
between disciplines, find foreign instruments for one's own problems, and formulate testable
consequences at the intersection of sciences. This is not a specific skill but a fundamental
characteristic of thinking, and it requires special criteria.

7.2. What Is Evaluated

It is proposed to evaluate not "academic performance™ or "each person's contribution"
but the dynamics of the student's intellectual development along several dimensions, each of
which is formed precisely in an interdisciplinary environment and is not formed within a
subject course:

1. Capacity for interdisciplinary transfer. Can the student see in another discipline an
instrument for their own problem? This is measured not by self-assessment but by concrete
cases: how many times in a cycle of the section's work the student proposed or applied a
method from another science. It is recorded by the moderator as a fixed result of an express
interview.

2. Quality of the testable consequence formulation. Can the student turn an
interdisciplinary idea into a specific, verifiable statement — with an indication of the
instrument, the area of application, and the expected effect? This is evaluated by the
structure of the result: whether it contains all three components. A consequence containing
only a general idea without an indication of the instrument and the area is not a result but an
opinion.

3. Capacity for communication with a bearer of another scientific language. Can the
student explain their problem so that it is understood by a representative of another
discipline, and can they understand the other's problem well enough to propose a solution?
This is evaluated by the moderator in the process of a live express interview: whether
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resonance was achieved — the moment when both sides came to a coordinated
understanding.

4. Readiness to revise one's own position. Can the student change their original
formulation of the problem under the influence of a foreign instrument? This is one of the
most important and most difficult-to-measure indicators: it is recorded by the moderator as a
fact — whether the formulation of the problem changed after the express interview or
remained the same. Change is a sign of intellectual growth; preservation of the original
formulation when a new instrument is discovered is a sign that resonance did not occur.

5. Initiative in generating ideas and questions. Does the student act as an author of
ideas and unsolved questions for the information sheet, or only as a reactive participant?
This indicator is recorded by the number and quality of publications on the section's
information sheet.

7.3. How Evaluation Is Conducted

Evaluation is conducted not as an exam but as an accumulative interdisciplinary profile
— a dynamic characteristic formed throughout the entire cycle of the section's work and
reflecting the real trajectory of the student's development. The profile includes: a map of
transfers — recorded cases when the student found and applied a foreign instrument
(indicating from which discipline, for which problem, and with what result); a map of
communications — with whom from other disciplines the student interacted, in what
capacity (idea author, instrument bearer, moderator), and what the outcome was; a map of
ideas — generated ideas and unsolved questions, their fate (developed, tested, implemented,
transmitted to an enterprise, recommended by the CYS for a conference); and a dynamics of
formulations — how the student's problem formulations changed under the influence of
interdisciplinary interaction.

The profile is not a numerical grade but a descriptive characteristic that can be presented
to both a research advisor and a potential employer. It shows not what the student "knows"
but how they think — and it is precisely this that is the primary factor for which the section
is created.

7.4. Why Intellectual Development Is the Primary Factor

All the listed criteria come down to one thing: the capacity of the mind to go beyond the
limits of its own discipline and return with a new instrument. This capacity is not a by-
product of interdisciplinary communication but a direct indicator of intellectual
development that cannot be formed by any subject course. A subject course teaches how to
solve problems within a paradigm; the section teaches how to see that a problem can be
solved by an instrument from another paradigm — and how to find that instrument. In a
world where innovations arise at the intersection of sciences, it is precisely this capacity that
determines whether a graduate will become a researcher capable of producing new
knowledge or remain a specialist reproducing what is already known.

8. Perspective

8.1. Stages of Development

Stage 1. Pilot (first year). The section operates in a test mode: 3-5 teams, 10-15 students,
a series of express interviews with Al, publications in the institute newspaper. The first
"interdisciplinary profile" for participants is formed. The technology is refined, the
methodology for replication is prepared. Results are presented at the Academic Council
through the CYS.

Stage 2. Development (second to third year). The section expands: the number of teams
and disciplines grows, research advisors join, a stable connection with enterprises emerges.
The information sheet of the section becomes a recognizable channel within the university.
The section in the institute newspaper gains a reputation. The first real innovative projects
appear — transfers of instruments between disciplines brought to testing or implementation.
The CYS begins recommending the best projects for conferences and competitions. The
section begins attracting prospective students — those seeking not just a diploma but an
environment where one can think at the intersection of sciences.
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Stage 3. Institutionalization (third to fifth year). The section is transformed from an
experimental platform into a permanent direction of the CYS's work. The "interdisciplinary
profile” is included in the student's portfolio as an official document presented to research
advisors and employers. A "bank of transfers" arises — a database of recorded
interdisciplinary innovations accessible to the university and enterprises. The section
becomes one of the elements by which prospective students and employers evaluate the
university — not by ranking but by the real environment in which students produce new
knowledge.

8.2. Going Beyond the University

The methodology of express interviews with Al, refined in the section, is scalable: it can
be transferred to other universities through the network of Councils of Young Scientists,
through professional associations of journalists, and through international organizations
engaged in scientific communication and the ethics of Al application. A pilot project of an
"Union for the Expansion of Express Interviews with Al" can become a form of such scaling
— but the starting point is precisely the section under the CYS of a specific university: only
where the methodology has been tested by real student communication can one speak of its
transfer to other platforms.

8.3. The Main Thing

The main result is not the number of interviews conducted or the number of publications.
The main result is the intellectual development of students, which occurs only in an
interdisciplinary environment and cannot be replaced by any subject course. If the section,
integrated into the CY'S and secured with a passport, creates the conditions under which at
least some students learn to see their problem through the eyes of another science and find a
foreign instrument for their own solution — this is the primary factor for which everything
was undertaken. Everything else — publications, enterprises, international unions — is
derivative of this factor.

9. Conclusion

The proposed model of the interdisciplinary section "Express Interview with Artificial
Intelligence” is an attempt to return to university education what was lost in the process of
subject-based specialization: the wholeness of natural science as a unified knowledge of
nature. This attempt relies not on a pedagogical idea but on a fundamental fact: the human
mind, being a product of the self-organization of Nature, carries within itself a readiness for
interdisciplinary unification — one need only create the conditions under which this
readiness can manifest.

The model proposes a concrete mechanism: a journalist-moderator supported by Al
conducts paired and team-based express interviews with students from different faculties,
where each participant searches for an instrument in another science to solve their own
problem. The mechanism is integrated into the organizational structure of the university
through the Council of Young Scientists under the Academic Council, secured with a
material passport, and has outlets to the external environment — through the institute
newspaper, through enterprises, through conferences and competitions, and through the
city's scientific life.

The primary outcome of the section's work is not knowledge and not grades but the
intellectual development of students, measured by their capacity for interdisciplinary
transfer, for communication with bearers of other scientific languages, and for revising their
own position under the influence of a foreign instrument. This outcome cannot be obtained
in any subject course — it can be obtained only in an environment where disciplines
intersect and where the resonance of ideas gives birth to a new meaning.

Implementing the proposed model in the context of the established educational system is
a difficult task. Subject-based inertia, administrative logic, and the absence of incentives for
interdisciplinary work — all of this works against an informal initiative. But precisely
because the system does not change by itself, a structure is needed that changes the system
from the outside — not through reform but through the creation of a living alternative in
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which students of different sciences think together and produce new knowledge at their
intersection. If such an alternative arises in at least one university, it becomes proof that the
unity of natural science is not an abstraction but a working principle.

Thinking is the greatest virtue, and wisdom consists in speaking the truth and in
acting in accordance with Nature, following its intelligence. — Heraclitus of Ephesus.
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