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[Terp Ky3pMuu AHOXHMH XOTeJ pacpoCTpaHUTh TeopHio GpyHKIuoHANbHBIX cucteM (TPC) Ha
pasnuuHble TMpeaMeTHbie oOsactu, cumtas npuHmunbel TAC pocrarouno obmumu. OH OBLT
COBEpILEHHO IpPaB, MOCKOJIbKY TOYHO C(HOPMYJIUPOBAHHBIE MPUHIMIIEI paObOThl (PYHKIHMOHAIBHBIX
CUCTEM IMOANAJAIOT MOJ MOHATHE «3anada», u Torga TAOC sBiseTcss Teopuel peleHusi, MO3roM
3aJad 1O YAOBJIETBOPEHHUIO MOTpPeOHOCTEH B IIEJICHANPABIEHHOM IOBEJICHUH. BakHeHmum
noustueM TOC sBiseTcs MNOHATHE aKLENTOpa pPe3yJbTaTOB JEHCTBUS, KOTOPOE B 3aJJaYHOM
nojaxone (hopMynupyercs Kak KpUTepUil pEeIIeHHOCTH 3ajad. 3aJauHblii MOJIXOJA CYHMTAET, YTO
3a/1a4a OCMBICIIEHHA TOT'/1a U TOJIBKO TOT/A, KOTJa €CTh KPUTEPUI PEIICHHOCTH 33]1a4M, C IOMOLIBIO
KOTOPOI'0 JJIs Ka)AO0ro IPEIbsABIIIEMOr0 PELICHUs 3aJa4d MOXKHO OIpPEACIINUTD, SBISAETCS JIU OHO
peuIeHueM 3a/1a4u WIH HET.

CoBmecTHOE (hopMYITHUpPOBaHKE 3aIpoca K 3aaue (BOIpoca, Ha KOTOPBIH TpeOyeTcs NOTyIUTh
OTBET) K MOJEIN NpPEeIMETHOW 00JIacTH, K KOTOPOH OTHOCUTCSI BOIPOC; KPUTEPHsI PELICHHOCTH
3aaun — JIEHCTBUTENBHO JIM MOJYYEHHBIH OTBET Ha BOIPOC/3alpOC SIBISETCS pPEILICHUEM 3aJauu
WIM HET, a TakXXe METOJa BBIUMCIEHHUS OTBETa Ha 3alpoc/BOINPOC, ONPEACNSAIOT CMBICT H
COZIepKaHUE 3a/1a4uu.

Omnpenenenue neneHanpasieHHoro nosefaeHuss B TOC ¢ MHPOpMAIIMOHHOM TOYKH 3pEHUS
MOXXHO pacCMaTpuBaTh KakK peELIEHHEe MO3IOM 3aJadyd [0 YIOBJIETBOPEHHUIO HEKOTOPOH
MOTPEOHOCTH B JIaHHOM OKpPY)XEHUU. AHAJIOrOM TMOHATUS 3aJadydl s 1eJIeHAIpaBlIeHHOTO
IIOBEJICHUs SIBJIACTCS MOHATHE Lenu. Llenb Hemb3s NOCTUYB, HE MUMEsl KPUTEPUs €€ TOCTHKCHMUS,
VMHa4ye BCErJla MOYKHO CUMTaTh, YTO LEIb yXKe JOCTUrHyTa. [Ipu MocTaHOBKE LENN KPUTEPUEM €€
JOCTIDKEHUs siBisiercs omnpenensemblid B TOC akuenTtop pesynbratoB aedcTBus. Llens 0e3
aKIEeNnTopa pe3yIbTaToB JACHCTBUS OECCMBICIICHHA.

[TonsiTve nenn mapagoOKCaIbHO — LENb HUYETO HE TOBOPUT O TOM, KaK €€ HOCTHYb. [[1s1 Toro
YTOOBI 3HATh, KAK MOYKHO €€ MO>KHO JIOCTHYb, HY’KEH OMbIT. ECIIM HET HUKAKUX 3HAHUM U OMbITA, TO
MOBEJICHHE OpPraHu3yeTcsi METOAOM Hpod M OMMOOK, KOTOPBIH B JIaHHOM Cllydae sBISeTCs
€AMHCTBEHHO BO3MOKHBIM. OIBIT CKJIaJbIBAETCSI M3 IOJYYEHHBIX METOJIOM Mpod U OMHOOK
CllyyaeB JOCTHKEHUs 1enu. Ha ocHOBaHMM MOJIy4E€HHOT'O OMbITa BBIOMPAETCS OJUH M3 CIOCOOOB
JOCTW)KCHMSI LI€NIM, KOTOPBIM IIPEABOCXHUINACT JOCTHMIKEHUE LEIH U YIOBJIETBOPUT AaKLENTOP
pe3yJIbTaTOB ACUCTBUS. DTH NMPEABOCXUILIECHUS ONPENEISIIOT TaKKe CIOCOOB! (IT0CIe10BaTEIbHOCTH
NEHCTBUI), KOTOPBIMH MOXKHO JOCTHYb Lenu. OneHuBas HMOLUSMU pa3IMyHbIE CIOCOOBI
JOCTHKEHUS], IPUHUMAETCS PellICHHEe M BBIOUpPAETCsl OJUH U3 HUX, KOTOPbIM Hanbojiee BEPOSTHO U
C HAUMEHBIIMMHU 3aTpaTaMHM MPUBEAET K ILEJIU. DTO OCYIECTBISETCS SMOLUSAMU Ha CTaauu
NPUHATUS pElIeHUH. OMOLMH, B COOTBETCTBMM € MH(pOpManMoHHON Teopuei smouuii [1.B.
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CuUMOHOBa, OIICHMBAIOT HE TOJBKO 3HAYUMOCTH JJIs OpraHu3Ma JOCTHUraeMoil Ienu, HO U
BEPOSITHOCTh €€ JIOCTIDKEHHUS. DMOLMU ¢ WHGOPMAIMOHHONW TOYKH 3peHUs (QopMaln3yroTCs
BEPOSITHOCTSIMU JIOCTHKEHUS LENU WIH (PYHKIHUSIMHU MTOJIE3HOCTH.

OyHKIMOHAIBHAS CHCTEMa KakK 3ajJada CTaBUT IMepe]] OpraHu3MoM ILeib (3ampoc)
YAOBJIETBOPUTh HEKOTOPYIO MOTPEOHOCTH METOIOM IIeJICHANPABIEHHOTO MOBEACHUS B JIaHHOM
oOcTaHOBKe (TIpeIMETHOW OOJIACTH), WCIIONIb3Ys 3HAHUS, TOJIY4YEHHBIE B pe3yibTare OMNbITA, U
KoTopas (3anpoc) OyeT yIOBJIETBOPSTH ONPEICICHHOMY KPUTEPUIO — YIOBIETBOPUT MOTPEOHOCTD.

Bonee neranpHOE M3NMOKEHUE HAHHON MH(POPMAIMOHHON MOJENH (PYHKIIMOHAIBHBIX CHCTEM
M3JIOXKEHO B pabdoTax [1, 2], a KOMIbIOTEpHOE MOJIETMpOBaHue — B [3].
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Pyotr Kuzmich Anokhin wanted to extend the Theory of Functional Systems (TFS) to various
subject areas, considering the principles of TFS to be quite general. He was absolutely right, since
precisely formulated principles of functional systems fall under the concept of a task, and then the
TFS is a theory of solving brain problems to meet the needs of purposeful command. The most
important concept of TFS is the concept of the acceptor of the results of an action, which in the task
approach is formulated as a criterion for solving problems. The task approach considers that a task
is meaningful if and only if there is a criterion for solving the task, with the help of which it is
possible to determine for each presented solution of the task whether it is a solution to the task or
not.

The joint formulation of the request to the task (the question to which you want to get an
answer) to the model of the subject area to which the question relates; the criteria for solving the
task — whether the received answer to the question/request is really a solution to the problem or not,
as well as the method of calculating the answer to the request/question determine the meaning and
content of the task.

The definition of purposeful behavior in the TFS from an informational point of view can be
considered as brain solutions to the problem of satisfying some need in this environment. An
analogue of the concept of a task for purposeful behavior is the concept of a Goal. The goal cannot
be achieved without having a criterion for its achievement, otherwise it can always be assumed that
the goal has already been achieved. When setting a goal, the criterion for achieving it is, defined in
the TFS, the acceptor of the results of the action. A goal without an acceptor of the results of an
action is meaningless.

The concept of a goal is paradoxical — the goal says nothing about how to achieve it. In order
to know how it can be achieved, you need experience. If there is no knowledge and experience, then
the behavior is organized by the method of “trial and error”, which in this case is the only possible.
The experience consists of the cases of achieving the goal obtained by the method of “trial and
error”. Based on the experience gained, one of the ways to achieve the goal is chosen, which
anticipates the achievement of the goal and will satisfy the acceptor of the results of the action.
These anticipations also determine the ways (sequences of actions) by which the goal can be
achieved. Evaluating the various ways of achieving with emotions, a decision is made and one of
them is chosen, which is most likely and with the least cost will lead to the goal. This is carried out
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by emotions at the decision-making stage. Emotions, in accordance with P.V. Simonov's
information theory of emotions, evaluate not only the significance for the organism of the goal
being achieved, but also the probability of its achievement. Emotions from an informational point of
view are formalized by the probabilities of achieving a goal or utility functions.

A functional system as a task sets before the organism a goal (request) to satisfy a certain
need by the method of purposeful behavior in a given situation (subject area), using the knowledge
gained as a result of experience and which (request) will satisfy a certain criterion — will satisfy the
need. A more detailed presentation of this information model of functional system is described in
[1, 2] and computer modeling in [3].

References

1. Vityaev E.E. Logic of brain work // Approaches to modeling thinking. Ed. by V.G. Redko. M., 2014;120-153.

2. Vityaev E.E., Goncharov S.S., Sviridenko D.I. About the problem approach to artificial intelligence // Siberian
Philosophical Journal. 2019;17(4):5-25.

3. Demin A.V., Vityaev E.E. Logical model of adaptive control system // Neuroinformatics. 2008;3(1):79-107.

N LR FHTEH T IE M RIS Th bR S F am
Vityaev E.E.
IM SB RAS, FittfaFlnn, M EHT

vityaev@math.nsc.ru

Petr Kuzmich Anokhin #E#Ihae RS E R (TFS) & B &2 R1801,, K4y TFS
) T PR A 3k
i S A IERERY), DRI 2% DhERARSTIEAT BORE A i) o i A B AT A5 O 2, SR8 TFS
KSR B RE DA 2 A B I 2 5 2B i, TFS
L LS R AT Bl R A NS, FEATS VAT, BRI AR M RE AR
1T R4y, & B SRR M E R Ry, A A ER, SERZEE, HA MR
H I R RE ARV T 22, AT DU 8 e A 15 2 M RE R IR 7 R EAN 2

TR (R RZ R R 055K B 8 A B 3 R SRS S B B 5 B
R B RE AR M ——
W R/ G R R B B MERRIR TR, DA AR/ MBS R TERE T
MER A NS

A8 BRI EAHE, TFS
b H AR AT A ) e 0T DU R A e KSR 46 e BRI TR R R T SR P I RR &
A B AT R AT B S 8L 2 B AR RS .
RABHBEMEERARER B, HRIZETLESEHECKE.
FOE FHAREY, E HARMEERE R TFS @ BATENAS IR A
WRAITHEEREZHENHERR AR,

HARMIRE S BT E N — B ERA SR g e
A B Re A IE an g B .
WA RN A B, AT Zat e imiE RV RAHARN, {EIEFREN N IS AME— TR
P15 Bt HETHARR “G8E” S0 g s i A R .
WA, EE—-MHERBENTE, ZETHY SR E R T 845 R~
FHiWE. BUETHHEYOE TERBEN T TEET) .
P IEIE G A E B S L, e W A — R, 8 A T Reall DA AR I A
HEE. BRAEINEMEERIEEEEETT. 155, WREEEEER
P.V. Simonov, AMEZRLEIHEE SRS EEME, BEFMLE I H R T RE .
PG B EARE, 1542 hE D H s R st Z 8 04 .

758 Teopus cuctem, anre6pamquKaﬂ 6uonorus, VICKyCCTBeHHbIVI NHTENNEeKT: MateMaTn4eCkne OCHOBbI N NPUNOXeHUA



TE&—TEEB R IR RS AT R SOE 1 — W HAR GER) , EBEAE RN (8
SO AT H AT R, PG AS B AT K RN AR AL R E IR 2L, T8 (RESRD
A AL E R E——IN e R (1, 2] PR T IR RS RIE B, (3]
AR T R A

S

1. Vityaev E.E. Logic of brain work // Approaches to modeling thinking. Ed. by V.G. Redko. M. 2014;120-153.

2. Vityaev E.E., Goncharov S.S., Sviridenko D.I. About the problem approach to artificial intelligence // Siberian
Philosophical Journal. 2019;17(4):5-25.

3. Demin A.V., Vityaev E.E. Logical model of adaptive control system // Neuroinformatics. 2008;3(1):79-107.

DOI 10.18699/sblai2023-10

Hudgposaa mpancgopmayusn c npumenenuem UHU u ungpopmayuonnan ée3onacnocms
I'ymupos B.111.
I'pymma Eyeline.mobi, AHO «Kmnactep UN» (AI-Cluster.ru), HoBocubupck, Poccus
vit@eyeline.mobi

B mocnemnue rompl HAOMIOJASTCS AaKTUBU3AlMsA OpraHu3anmuii B oOmactu 1uppoBOi
TpaHchopmaliu, IMOA KOTOPOM YacTO MOHUMAIOTCS HMHTErpalus CYIIECTBYIOLUIMX pEIIeHUN B
o0jacTH aBTOMATH3AIMM, BHEAPEHUE CHUCTEM TOJJICPKKH TMPUHATUS PEIICHUH W CHCTEM
ABTOMATUYECKOI'O IMPUHATHS PEUICHUM YpOBHS NpeanpusaTus Ha ocHoBe cpeactB MU u ananmsza
OOJBIINX JTAHHBIX, OMHHKAaHAIBHOE B3aWMOJICHCTBUE C IIOJIb30BATEISIMU, B TOM YHCIE Yepe3
KOMMYHHUKAIIMOHHBIE KaHAJIbI, HETIOJAKOHTPOJbHBIEC MPEANPHUATHIM, TaKie KaKk MOOUIbHAS CBS3b U
JOMallHuK wHTepHeT, uHTerpanus ¢ WT cucremamu koHTpareHTOB mocpeactBoM API uepes
myOnuYHble ceTH. B TO ke BpeMsi 3TO CO37aeT HOBBIE BBI3OBBI B 00JacTU WH(MOPMALMOHHOU
0€30MacCHOCTH W HAJIEKHOCTH HH(POPMAIIMOHHBIX CHCTEM: YBEIWYHBACTCS IMOBEPXHOCTH aTaKu
MH(OPMALIMOHHBIX CUCTEM, TOBbIMaeTcs cioxkHocTh WMT cuctem 3a cuer unterpamuu c I10,
pa3paboTaHHBIM TPETHUMHU CTOpOHaMH, B ToM uucie [1O ¢ OTKpBITBIM HCXOIHBIM KoaoM. Jlis
MpeI0TBPAIEHHS MTOJOOHBIX PUCKOB MHOTHE TOCYIapCcTBa yKecTouaroT TpeboBanus B oonactu Ub.

PeanuzoBath B py4HOM pekuMe 3((EKTUBHBI KOHTPOJb 33 HCIOIHEHUEM PETYJISTOPHBIX
TpeOOBaHUIl HE MPEeCTaBIAETCS BO3MOKHBIM: KU3HEeHHBIN Uk [1O cymiecTBeHHO OTIMYaeTcs OT
KU3HEHHOTO IMKJIAa anmapaTtHbiX pemieHuid. [{uknel BHeceHus uamenenuit B 110, B ornuume oT
anmnapaTHBIX PEeUICHHUH, MOTYT ObITh OY€Hb YaCTHIMU — HECKOJIBKO pa3 B MECHI], a TO U B HEJEIIIO.

Cucrema TOTaNBbHOTO TECTUPOBAHUSI U KOHTpoJisi TpeOoBanuit B oOnactu Wb mpu cronb
YacThIX U3MEHEHUSX MO ce0EeCTOMMOCTH peaau3allid MOKET ObITh CpaBHMMA, a TO U MPEBBIIIATH
CTOMMOCTh peaM3aIiy caMoil HHpOopMaMOHHOM cucTeMbl. OIMH U3 MOAXO0I0B K PEIICHUIO ITHX
Mpo0JieM 3aKIII0YaeTcsl B MPUMEHEHUH METOAO0B MOJIeTbHO-OpUeHTupoBaHHOro noaxoaa (MBSE —
Model Bases System Engineering), KOTOpbIii W3HAUaabHO OBLI pa3paOOTaH M MPUMEHSICTCS IS
peanuzanuu anmapaTHbix cucteM. OCOOEHHOCTh 3TOTO MOJAXO0Ja 3aKIIOYaeTCs B pealu3aliu
IIEJICBOM CUCTEMBI Ha OCHOBE €€ u(ppoBoii Moieu (1uppoBbIe TBOWHUKH/TCHN).

Hama rpynma ycnemHo 3aHumaercs yxke Oojee 10 et pa3paOoTkoil HOBBIX METOAOB U
TEXHOJIOTHYECKHUX T0IX0710B Ha ocHOBe MBSE B 00macTu WHXeHEpUU OONBIINX MPOTPAMMHBIX H
MH(OPMALIMOHHBIX CHCTEM [JIsi MHAYCTPUU TEIEKOMMYHUKAlUW, (PUHAHCOBOTO M OaHKOBCKOTO
CeKTOpoB. B KkauecTBe Hay4YHOW OCHOBBI MbI BBIOpaiM HapaOOTKU B 00JIACTH MPHUKIATHOU
MaTeMaTHYeCKON JIOTHMKH: CEMaHTHYeCKOe MPOrpaMMHUPOBAHHE U HCIIOIHUMBIE CrHenu(UKaImy,
JIOTUKO-BEPOSITHOCTHBIC METOABl W aNroputM Discovery, TEOpHI0O HEUYETKUX MOJICIeH W
CEMaHTHUYECKHE MPEeIMETHO-OpUEHTUPOBaHHKIE A3bIKH (SDSL).
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