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There are various approaches to machine learning that
differ in the degree of human participation in this
process in real time. There are studies with a teacher,
with partial involvement of a teacher and without a
teacher (self-study). Accordingly, machine learning is
distinguished on fully marked up, partially marked up
and not marked up data of the training sample at all.
The markup of the data consists in the fact that in the
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the training sample belongs. There are natural
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various approaches to machine learning mentioned
above. 2. Which of these approaches is better in a
particular case. In this paper, we will use a simple
intuitive numerical example to consider how these
types of machine learning are implemented in the
intelligent Eidos system, which will allow us to get
closer to a reasonable answer to the questions posed. A
detailed numerical example is given. It can be used as
a laboratory work for studying disciplines related to
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1. Introduction

There are various approaches to machine learning, differing in the degree
of human participation in this process in real time. Allocate learning with a
teacher, with partial involvement of a teacher and without a teacher (self-
learning) [1].

Accordingly, machine learning is distinguished on fully labeled, partially
labeled, and not labeled training data at all.

Data markup consists in the fact that in the training sample the system
indicates to which generalized categories (classes) this or that object of the
training sample belongs.

The data is marked by the teacher (expert) or experience. If this is an
experience, then learning is called reinforcement learning.

A similar difference in the degree of human participation between
automated control systems (ACS) and automatic control systems (ACS) is
known. ACS are control systems in which a person is directly involved in
decision-making in real time. ACS are control systems in which a person does
not directly participate in decision making in real time.

Similarly for artificial intelligence systems (AI)'you can also introduce
the concepts of automated machine learning, when a person is directly involved
in the process of machine learning as a teacher or expert, and automatic machine
learning, in which a person does not directly participate in real time. There is
also an intermediate option with the partial involvement of the teacher in the
machine learning process.

Of course, for automatic machine learning systems, one cannot say that a
person does not take any part in their learning at all. In the case of these systems,
he does not take part only in real time, i.e. when the learning process takes
place. But a person developed the theoretical foundations of the teaching
methods (i.e. mathematical models, algorithms and data structures, etc.)
implemented in these systems, then developed the hardware and software of
these systems, created them, turned them on and gave the command to act.
Therefore, a person took the most direct part in the work of these systems at the
stages preceding the training itself, i.e. at the preliminary stages. But from the
fact that these stages are preliminary, they do not become less significant than
the learning process itself, moreover, they largely determine or predetermine its
success, tk. predetermine the very ability of the system to create adequate
models on those initial data that will actually be available. And this is far from a
trivial task, because data can be, and usually is, highly noisy and fragmented, of
small (insufficient) volume, with artifacts, presented in different types of scales
and 1n different units of measurement, etc. and so on. Therefore, the
responsibility for the correct and high-quality operation of these systems is
always, at least for the time being, borne by a person. small (insufficient)

'more precisely, for machine learning algorithms that are used by A.L
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volume, with artifacts, presented in different types of scales and in different
units of measurement, etc. and so on. Therefore, the responsibility for the correct
and high-quality operation of these systems is always, at least for the time being,
borne by a person. small (insufficient) volume, with artifacts, presented in
different types of scales and in different units of measurement, etc. and so on.
Therefore, the responsibility for the correct and high-quality operation of these
systems is always, at least for the time being, borne by a person.

Machine learning with _a teacher (supervised learning) assumes that
each object of the training sample is described in two independent ways: on the
one hand, by features, and on the other hand, by belonging to classes.

We will also call the training sample a training sample or a data set
(dataset)and we will understand it as the initial data for the development of an
intellectual model. Most often, the initial data are empirical data, i.e. data
obtained as a result of empirical knowledge (as a result of observation or
experiment) [2].

Training Sample Objects will also be called observations.

Signs we will call the values of properties or the values of factors, 1.e. the
values of the scales used to describe the observation. We will call these scales
descriptive scales. They can be of nominal, ordinal, or numeric type.

Classes we will call the generalized categories formed on the basis of one
or more observations or objects of the training sample. Classes are the values of
the scales used to classify observations. Therefore, we will call these scales
classification scales. Classification scales, like descriptive scales, can be of
nominal, ordinal, or numerical type.

Semi-supervised _machine learning-this is training with the partial
involvement of a teacher, i.e. the training dataset contains both labeled and
unlabeled data [1], usually these are training and test (i.e., recognizable)
samples, respectively. Based on the labeled part of the training sample, a model
is formed, in which the unlabeled part is then classified, i.e. class membership is
determined for unlabeled observations.

Machine learning without a teacher (self-learning) (unsupervised
learning) During unsupervised learning, the system has a data set in which
the objects of the training sample are described only by features, but there is
no information about whether these objects belong to classes. The intelligent
system, analyzing these features, must itself form a system of classes to
which the observations belong.

Machine learning with reinforcement (reinforcement learning). Above,
we have already drawn an analogy between control systems and artificial
intelligence systems. This is more than an analogy, because control systems
are artificial intelligence systems for the reason that their models, on the basis
of which control decisions are reduced, are based on knowledge about the
control object, or rather, about how the control object behaves under the

http://ej.kubagro.ru/2023/04/pdf/08.pdf




Hayunsrit xxypran KyoI'AY, Ne188(04), 2023 rox 5

influence of various factors: control, past and current internal factors, as well
as environmental factors. In intelligent adaptive control systems, as part of
the control system, there is an artificial intelligence system that not only
makes control decisions, but also takes into account the experience and
results of actual control to improve the model of the control object, i.e. for its
adaptation and preservation and increase of adequacy in the conditions of
dynamism of the control object and the environment. This is the famous
principle of the duality of control by Alexander Feldbaum [3].

Natural questions arise:

1. What are the pros and cons of the different approaches to machine
learning mentioned above.

2. Which of these approaches is better in a particular case.

In this paper, using a simple intuitive numerical example, we will consider
how the above types of machine learning are implemented in the FEidos
intellectual system, which will allow us to get closer to a reasonable answer to
the questions posed.

2. Materials
Data from the UCI repository on the characteristics of living beings were
used as initial data [4, 5, 6]. These data are taken from [5]. The source data file
can be downloaded from the author's website wusing a direct
link:http://Ic.kubagro.ru/Source_data_applications/Applications-
000380/Inp_data.xIsx.

3. Method

The author has a number of works on ASC-analysis [7, 8, 9], which
describe the stages of ASC-analysis:

1. Cognitive structuring of the subject area.

2. Formalization of the subject area.

3. Synthesis and verification of models.

4. Solving various problems in the most reliable model.

Therefore, in this paper, we will not consider all these stages in detail, but
only briefly consider some of them. In addition, this work can be found by
downloading the Fidos system from the website of the author and developer of
ASC-analysis and Prof. E.V. Lutsenko at the link:http://lc.kubagro.ru/Aidos-
X.exe and installing in mode 1.3 intelligent cloud Eidos application No.380.

4. Results
4.1. Classification of ASC-analysis problems

In this work, we will not consider the solution of all problems that can be
solved using the created models in the Eidos system. There are quite a few of
these tasks. The following is a standard list of these tasks for classical ASC-
analysis:

http://ej.kubagro.ru/2023/04/pdf/08.pdf
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1. Task-1. Cognitive structuring of the subject area. Two interpretations of
classification and descriptive scales and gradations

2. Task-2. Formalization of the subject area

3. Task-3. Synthesis of statistical and system-cognitive models.
Multiparameter typing and partial knowledge criteria

4. Task-4. Model Verification

5. Task-5. Choosing the Most Reliable Model

6. Task-6. System identification and forecasting

6.1. Integral criterion "sum of knowledge"

6.2. Integral criterion "semantic resonance of knowledge"

6.3. Important Mathematical Properties of Integral Criteria

6.4. Solving the problem of identification and forecasting in the Eidos
system

7. Task-7. Decision Support

7.1. Simplified decision-making as an inverse forecasting problem, positive
and negative information portraits of classes, SWOT analysis

7.2. Developed decision-making algorithm in adaptive intelligent control
systems based on ASC-analysis and the Eidos system

8. Task-8. Examining the object of modeling by examining its model

8.1. Inverted SWOT Diagrams of Descriptive Scale Values (Semantic
Potentials)

8.2. Cluster-constructive analysis of classes

8.3. Cluster-constructive analysis of the values of descriptive scales

8.4. Knowledge Model of the Eidos System and Nonlocal Neurons

8.5. Non-local neural network

8.6. 3d integrated cognitive maps

8.7. 2d-integral cognitive maps of meaningful class comparison (mediated
fuzzy plausible reasoning)

8.8. 2d-integrated cognitive maps of meaningful comparison of factor
values (mediated fuzzy plausible reasoning)

8.9. cognitive functions

8.10. Significance of descriptive scales and their gradations

8.11. The degree of determinism of classes and classification scales

An example of a description in the IMRAD standard (Scopus and WoS) of
solving all these problems in the Eidos system is the work [10].

But there is not only classical ASC-analysis, but also textual, graphical and
scenario ASC-analysis [9], and in these variants of ASC-analysis quite a lot of
their own specific tasks are solved. You can get acquainted with them by
reading the works from the relevant thematic collections of publications, which
can be accessed via the links from the page: http:/lc.kubagro.ru/aidos/_Aidos-X.htm.

In this paper, we will consider only the synthesis and verification of models
and the solution of the problem of classifying living beings according to their

http://ej.kubagro.ru/2023/04/pdf/08.pdf
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characteristics in various models created in the following approaches to machine
learning.

Names of the created models "ASK-analysis of living beings by their
characteristics, machine learning":

— with a teacher (supervised learning);

- without a teacher (self-learning) (unsupervised learning) - the original
model;

- without a teacher (self-learning) (unsupervised learning) - classes from
clusters;

— with partial involvement of a teacher (semi-supervised learning);

- with reinforcement (reinforcement learning).

4.2. Machine learning with a teacher (supervised learning)

4.2.1. Cognitive structuring of the subject area

At this stage, the object of modeling (living beings) is determined, as well
as descriptive and classification scales that allow describing their characteristics
and belonging to classes (Figure 1, tables 1 and 2):

Tablel- Classification scales

KOD CLSC | NAME CLSC
1 HAVMMEHOBAHWE
TUM

Table2— Descriptive scales

KOD OPSC| NAME OPSC
WEPCTb
NEPbLA
Ao
MOJIOKO

BO3YLUHbLIN
BOZHbI
XULWHWK

3YBACTHIN

NO3BOHOYHWK
ObILUNT

ANOBUTHIN
NIABHUK
HOT U
XBOCT
OOMALLHY
EONBLUE KOLIKMA

lalnlalinlDlol© o N oo~ w/iN| =
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fenaetcs, To SABNAETCA aBaHTIOPM3MOM W NpodaHaLmeit Hayku.

O cooTHOLIEHNM 3aaay.

- pacno3HaBanme, knaccudukauns, MAeHTUGUKALMA U ANarHOCTUKa (3TO OAHO U TOXE, T.e. CUHOHMMBI). Mpu peLueHnn 3TX 3aaay onpeaenseTcs cTeneHb CXoacTea/
pasnuymnsi obpasa KOHKPETHOro obbekTa ¢ 0606LEHHBIMI 0Bpa3amm Knaccos.

- NAEHTMVKAUMSA U NPOrHO3MPOBaHKE (MPY MAEHTUMKALIMN 3HAYEHWS CBOWUCTB U NPUHAANEXHOCTb 06BEKTA K KNacCy OTHOCATCS K OHOMY MOMEHTY BpPEMEHU, a Npu
NPOTHO3MPOBaHUM 3HAYeHNs PaKTOPOB OTHOCATCS K MPOLLNIOMY, a nepexog obbekTa noj AecTBUEM 3TX (DAaKTOPOB B COCTOSIHIUE, COOTBETCTBYIOLLEE KIAccy OTHOCUTCS K
6yayLiemy, no cyTi, NPOrHO3UPOBaHUe - 3TO UAEHTU(UKaLUA ByAYyLLNX COCTOAHMIA, T.e. ITO TOXe UAEHTUdUKALMUSA, HO He B NPOCTPAHCTBE (HacToseM), a B
NpoCTPaHCTBE-BpeMeHH;

- NPOrHO3MPOBAaHME U NPUHSATUE PeLLeHNi (NPY NPOrHO3MPOBaHWM N0 3HAYeHUsIM haKTOPOB, AENCTBYIOLLMX HA 0BBEKT MOAENMPOBaHUS, OnpeaensieTcs B kakoe Gyayliee
COCTOSIHUE OH NeperaeT noa ux aecTanem. Mpu NPUHATUN peLLeHuii, Hao6opoT, no GyayLiemMy LeneBoMy COCTOsIHUIO 06bekTa MOLeNMPOBaHUsS ONpeaensioTCs 3Ha4eHNs
¢hakTopos, koTOpble 06yCNaBNMBAIOT ero nepexop B 310 byayllee Lenesoe cocTosHMe. Takum 06pa3om 3aaada NPUHATUA PELIeHUI ABNAETCA 00paTHOMN No
OTHOLLIEHUIO K 33Aaye NPOrHO3UpPOBaHMSA);

- NPUHSATUE PEeLIeHNA NyTeM MHOTOKPATHOIrO MHOrOBApPUAHTHOIO NPOrHO3VUPOBAHMS MU PA3NUYHBIX COYETAHUSX 3HAYEHNUN (HaKTOPOB HEBO3MOXHO W3-3a KOMOMHATOPHOMO
B3pbIBa. [1DOrHO3MpPOBaHNE MOXET ObiTb 3NEMEHTOM NPUHATUS PELLEHUS, T.e. NPUMEHEHO AMS OLEHKV afeKBaTHOCTHU PacCMaTpUBAEMOrO YXe paHee chopMUPOBAHHOTO
APYrMM METOZIOM BapWaHTa PeLLEHNs], HO OHO B pearbHbIX Cryyasix, T.e. KOrfja MHOro (yakTopoB, He MOXET BbiTb MPUMEHEHO ANs BbIpabOoTKIM CaMOro BapuaHTa peLLeHs:;
- NPUHSATWE peLleHni 1 UCcneaoBaHne MoaenvupyemMol NpeaMeTHOI 06nacTu (3agaya NPUHATUSA peLLeHnin sBnseTcs 0bpaTHON MO OTHOLLEHMIO K 3aAade
MPOTHO3MPOBaHMS TOMbKO B MPOCTEALLEM CRy4ae: B criyyae ucnonb3osanns SWOT-aHanu3a. OpgHako SWOT-aHanua MMeeT CBOW OrpaHUyeHns: MOXeT BbiTb 3aaH0
TONbKO OAHO ByAyLiee LeneBoe COCTOsHME, HEKOTOPbIE PEKOMEHAYEMble (haKTOpbl MOXET He BbITb TEXHOMOrMYeCKoi 1 (OHaHCOBOW BO3MOXHOCTH MCNONb30BaTh.
Moatomy B ACK-aHanuae u cucteme «3iigoc» peann3oBaH passUTbIA anropuTM MPUHATUS peLleruii n.6.3 B koTopom kpome SWOT-aHannaa ncnonb3yoTes Takke
pesynbTaTbl peLUeHs 3aAa41 NPOrHO3MPOBaHMS 1 pPe3ynbTaTbl KNAacTEPHO-KOHCTPYKTUBHOMO aHanu3a KIaccoB M 3Ha4YeHMiA (DakTopoB, T.e. HEKOTOpbIE pe3ynbTaThl
peLLeHuns 3aaqv uccnesoBaHus npeaMeTHoi obnactu.)

Drawingl. Sequence of data, information and knowledge processing
in the system "Eidos"
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4.2.2. Formalization of the subject area
The initial data are taken from [5] (Table 3). In the form of an Excel file,

the source data can be downloaded from the Eidos cloud at the link:

https://lc.kubagro.ru/Source data applications/Applications-000380/Inp_data-ALL _type.xIsx.

Table3— Initial data (fragment)

] S 5 g

Haumenosanne Haumenopanne Tun 5 5 & & = ES g g 3 2 H E] 5 2 E o

S| =S| 58|22 5|&8|&)|& = < | 2| Z

& K = = ]

o]
aKyla-KaTpax aKyla-KaTpaH PpbIObL HeT HeT ecTh HeT Her | ecth | ectb | ecth | ecTb HeT HeT ecTh 1/6-ner ecTh Her | ectb
AHTHIIONA AHTHIIONA MJIEKOLHMTAIOLHE ecTh HeT Her | ecTb HeT HeT HeT ecth | ecrb | ecth HeT HeT 4/6-uetbipe | ecTb Her [ ectb
apa apa IITHLIBL Her | ecth | ecth HeT ecTh | ecTh HeT Her [ ectb | ecth HeT HeT 2/6-nBe ecth | ecth | Her
Gabyun 6abyun MJIEKOHHMTAIOLHE ecTh HeT Her | ecTb HeT HeT HeT ecth | ecrh | ecth HeT HeT 4/6-uetbipe | ecTb Her [ ectb
Bapcyk Bapcyk MJIEKOLHMTAIOLHE €ecTh HeT Her | ecTb HeT HeT HeT ecth | ecrb | ectb HeT HeT 4/6-uetbipe | ecTb Her [ ectb
oeremor Beremor MJIEKOHHMTAIOLIHE ecTh HeT Her | ecTb HeT HeT HeT ecth | ecrb | ecth HeT HeT 4/6-uetbipe | ecTb Her [ ectb
Genka Geska MJIEKOHHMTAIOLHE ecTh HeT Her | ecTb HeT HeT HeT ecth | ecrb | ecth HeT HeT 4/6-uetbipe | ecTb HeT HET
Geutblii MeaBeb Geublit Me/Be/b MJIEKOHHMTAIOLHE ecTh HeT Her | ecTb Her | ecth | ectb | ecth | ecTh | ecTb HeT HeT 4/6-uetbipe | ecTb Her [ ectb
Ouzon Ouzon MJIEKOLHMTAIOLIHE ecTh HeT Her | ecTb HeT HeT HeT ecth | ecrb | ecth HeT HeT 4/6-uetbipe | ecth | ecth | ecTh
Gioxa Gioxa HeT Het eCTh Het HeT | ecth Het HeT Het ecTh Het Het 5/6-wecth HeT HeT HeT
Boromorn Boromorn HeT HeT €CTh HeT €cTh | ecTh | ecTh HeT HeT €CTh HeT HeT 5/6-mecth | ecth | ecTb | Her
BOKbS KOPOBKA OXKbs KOPOBKA HeT HeT €CTh HeT €cTh | ecTh | ecTh HeT HeT €CTh HeT HeT 5/6-wecth Her HeT HeT
Gopos Gopos MJIEKOMHTAIONIHE ecth | mer | mer [ ecth | mer | mer | ecth | ecth | ecth | ecth | mer | mer | 4/6-uethipe | ecth | mHer | ecth
GyiiBon GyiiBon MJIEKOMHTAIONIHE ecth | mer | mer | ecth | mer | mer | mer | ect | ecth | ecth | mer | mer | 4/6-uetbipe | ecth | Her | ecth
Oypelii MeBeb Oypelii MenBeh MJIEKOMHTAIONIHE ecth | mer | mer [ ecth | mer | ecth | ecth | ecth | ecth | ecth | mer | mer | 4/6-uetbipe | ecth | mHer | ecth
Bapan BapaH mer | mer | ectb | mer | mer | ecth | ecth | mer | ecth | ecth | mer | mer | 4/6-uethipe | ecth | ecth | ecth
BepOIION BepOIION MIICKONHTAIONIHE ecth | mer | mer [ ecth | mer | mer | mer | ects | ecth | ecth | mer | mer | 4/6-uethipe | ecth | ecth | ecth
MIJICKOTHTAIONIHE ecth | mer | mer [ ecth | mer | mer | ecth | ecth | ecth [ ecth | mer | mer | 4/6-uetmipe | ecth | ecth | ecth

BOJIOpE3 BOJIOpE3 ITHITBL Her | ecth | ectb | mer | ecth | ecth | ecth | mer | ecth | ecth | mer | mer 2/6-nBe ecth | mHer | Her
BOJIK BOJIK MJIEKOMHTAIONIHE ecth | mer | mer [ ecth | mer | mer | ecth | ect | ecth | ecth | mer | mer | 4/6-uetbipe | ecth | mHer | ecth
BOMOAT BOMOAT MJIEKOMHTAIONIHE ecth | mer | mer | ecth | mer | mer | mer | ects | ecth | ecth | mer | mer | 4/6-uethipe | ecth | mHer | ecth

To enter the initial data into

the Eidos system, we use the API-2.3.2.2
automated programming interface with the parameters shown in Figure 2. The
API-2.3.2.2 help 1s shown in Figure 3:

) 2.3.2.2. ¥HuBepcansHbiii NnparpammHeii uHTepdeic AMNopTa AasHe B cucTemy “3AACC-X++"

= )

AeTomaTHyeckan ¢ropuanuzauma npegMeTHo

W rpagauni, a Takke oby ]

+

M
i Bbl Ha

IX W OnNUcaT

Paul P n

3analime THN $afina UcxooHeIx AaHHER: “np_data'

" ¥LS - MS Excel2003

(& %Lk M5 Encel-2007(20100
" DBF - DBASE IV [DBF/NTR]
" C5VY - CSY =» DEF roHeepTep

Crannapt ¥L5-walina

SanaliTe NapameTpe

&+ Hyni u npotiens cuirare OTCHTCTBMEM panHex
€ Hyni 1 npotiens cunrare SHAUEHWAMK panmse
[~ Cospasare BJ cpegHds no knaccam "Tnp_davr dbf*?

X WKan
Dazbl HCXOAHBIX AaHHbIX: "Inp_data”

Crannapt DBF-paiina
CraHpapt CSV-baiina

TpeGoBaHKA K hainy HCXOOHLIX OaHHbIX |

SanaiTe AWaNasoH CTONGLOE KNACCHPHKSUHOHHBE LKA
HauanbHeiA cTOAGEL KNACEHEHK ALLAOHHBL LKA 2
K.OHEYHEI CTOAGEL KNACCHPMKEWHOHHETX LKA E
Banalime pesubt

(¥ PopManM3aLHH NPEAMETHON 0GAacTH [Ha ocHoee Inp_data']

(" TeHepalMy pacNosHABAEMD BLIGOpKM [Ha ocHose "'lnp_rasp']

Sanabme AManasoH CToNBUOE OMMCATEbHBIE LKA
HauaneHeIR CTOAGEL ONHCATENBHBL WKAT FY
KoHEYHEIT CTOMGEL OMMCATeNbHERK WKan: 19

Bapaime cnocod BeIS0pa pasMepa WHTEPEAN0E:

(¥ PaBHble MHTEPEANE! © PASHEIM YMCAOM HAGNIDLEHMA

(' PasHble WHTEPBANG! © PABHBIM YUCAOM HASMNIONEHIR

3anaH9e NapamMeTpoB $OPMUPOBAHMA CUEHAPMES LM CNOCOBa MHTEPNPETaUMM TEKCTOBL! nonei Inp_data™

¥ He npuMeHaTe cieHapHeid MeTon ACK-ananusa

[ MpurEHMTS SNEU. MHTEPNPETALMID TERCTOBBIE NONEA KNASC0S

MapaMeTpul HHTEPNPETALHH IHAYEHHH TEKCTOBHIX Noaed "Inp_data

WHrepnpetauma THT-noned KNaccos:
3HEMEHHMA NONSA TEKCTOBLIN KASCCHPHKAUMOHHBIN WKaN $aking

HEHOAHBIX AaHHER "Inp_data' paccmatpuBaloTea Kak Lenoe

Kakue HaumerosaHiua TPATALMA wicnostix wkan wenonbsosars:

(% ToAbKO HHTEPBANEHBIE YHCADBEIE SHAYEHWA
" T oAbk HEMMEHOBSHMA MHTEPBANEHELR YHCADEEIX SHAYEHWE

W UHTEPBANEHEIE YMCNOBEIE SHAHEHHA, H MY HAMMEHOBAHMSA

Ok LCancel

7 TIpHMEHLTE CUEHAPHBIN MeTon, ACK-aHanuza

[~ TIpMMEHITE CNELL MHT ERNPET ALK TEKCTOBI NONSH NPU3HAKOE

WHrepnpetauva THT -noned npHsHakos:
3HEUEHHA NONEA TEKCTOBLIN OMMCATENBHLIN WKa Sakina

WEHOAHBIK AaHHEr "Ihp_data' pacematpuBaoTea kak uenoe

[Hanpurep: "1/3-{59873.0000000, 178545 BEEEEETY]
[Hanpurep: "MuHMManeHoe")
[Hanpurep: "MuHuansHos: 1/3-{59573.0000000, 1785456666667}
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g —
€) 2.3.2.2. 3383Hue PaIMEPHOCTH MOAEN cucTembl “IMA0C-X++" I

WHOOPMALIMA O PASMEPHOCTH MOOENK
K.0NMHECTED MPAtaLMEi KASCCMPHKAUMOHHEI M ONMCATENEHEI WKAN B MOLEM, T.

Lok

rpagatui

TercToEble 2 208 103,00 16 36 2.25
BCErD: 2 206 103,00 16 36 225

3analiTe KONWYECTED YHCDBLIX AMAMNA30HOE (MHTEPEAN0E, MPaNaUu] B Wikane:

[MepecuHTaTE WKank! W rpanaltiH | BLiiTi Ha cozaaHue ModeH |

0 2222 Npouece =

CTagmi MCNOAHEHKA NpOLECCE

143 PopMUPOEEHWE KNBCCUMKALMOHHEL M OMNMCATENEHEX WKAN M Fpagauui Ha ocHoee B "Inp_data’- NoToeo
2f3: leHepaura oBYHarwe i ELIS0pKK 1 Ga3kl coBeTHA "EventskD" Ha ocHoee B "Inp_data"-MoToeo
3/3: NepenHOoekcaUmMa BCEX a3 OaHHEX HOBOMD NPUNOKEHWA-TOToBO

NPOLLECC OPMAM3AL WM NPEQMETHOW OEAACTH 3ABEPILEH YCTEWHO !

MporHos BPEMEHI UENOAHEHWSR

Havano: 22:40:15 Oronvanue: 22:40:16

Mpowno: 0:00:01 Ocranoce: 0:00:00

Drawing2. Screen Forms API-2.3.2.2

P B
&) Mowmowe no pesamy 2.3.2.2 Ana cnyuas Excel-0aiinos MCOAHEX ASHHBIX E@éj

Pestoan 2.3.2.2; HHUERPCaneHEIA NPOrpaMMHEIR HHTEP®ERG MMNOETA A3HHEIR HE BHEWHEN Gask!

aaHHeR "Inp_data.xls” B cucTemy "IHaoc-K++" 1 BOPMANMEEULMK NPEAMETHOR 0BNACTH,

- NaHHEIA NporparMHEI MHTepdelic o8ecneyqeEasT MOPMank3aLMo NPEAMETHOI 06AACTM, T.2. 3HAAWS PaNa MCROIHER AaHHE Inp_data.xls(x),
POPMHPOEEHIE KNACCHPUIALMOHHBE W ONMCATENBHBIE WKEN W rPanaui, @ 3aTem KOAWPOBaHKME $aifing MCHOAHbIX C WY MCNOAbSOBaHKHEN

| - P3N HCROOHBE LaHHE!E AOMKEH HMETE WA Inp_data.xlslz). a dain pacnosHasaemon sxGopkd 1A Inp_rasp.xls(x). P aine Inp_data.sls(s] v
Inp_rasp.xls(x] @0a%HE! HakodWTECA B Nanke .. /A1 D05 =AI0_DATA np_datas. 3T Bafnkl MMEKT COBEPWEHHD GAMHAKOBYK CTPYKTURY.

- 1-A CTPOKA ATOMD PaiING AONKHS COAEMKATE HAHMEHDEAHWA KONOHOK HA MOG0M ASBIKE, B T.4. W DYCCKROM. 3TH HAMMEHOBAHMA A0M#HBI BbTs B0

BCER KONOHKEX, N 3TOM NEPEHOCE! M0 CAOBAM PASPEIIEHEI, 3 0fEEHHEHWE AYEEK, PASPEIE CTPOKM SHAK aB3ala HE AONYCKAITCA. 3T HAWMEHOEHIA
DOAKHE! GBTE KOPOTKHMM, HO NOHATHBIMM, T. K. OHH SU0YT B BBIX0aHEI $OPMEY, 3 K HWM S8 GUayT A063BAATECA HAMMEHOBEHHA MPALEUMHA. B YMcnoBe:
wk.anax Hano OEAIATENEHD ykasbiEaTe 6AMHMUE M3MEREHMA M YMCAD SHAKOE NOCAE 3aNATON B KOAOHKE AomkHO Sbme O AMHAKDBOE.

- 1-A KOAOHKE COAEPHMT HAMMEHOBAHKE OFbEKTa OSYHAHLLEN BBIGOPKH WA HAMMEHOBSHKE HAGMDAEHHA. OHD MOKET SbITh AMMHHBIM: 40 2565 CHMBONDE.

- Kaknan cTpoka aToro $afng, HauHHan co 2-H, COOEPHHT 0aHHEIE 0 OAHOM OTBEKTE 0GY4aHL R BEIGOPKH MM 0LHOM HatnoaeHqd, B MS Excel-2003

B AMCTE MOKET Bbme 40 65536 crpok v ao 256 konoHok. B awcte MS Excel-2010 1 Sonee nosaHms BosmokHo 40 1048576 cTpak 1 16384 konoHok,

- CTonBUbL, HE4MHEA Co 2-70, ABNAKITCA KASCCUDHKAUMOHHEIMM W OMACETEABHEIMMH WK &ASMIA W MOTUT S5k TEKCTOBOD [HOMMHANEHOrD / NOPALKOBOrD)
WM YUCAOBOrD THNA (C AECATHYHEIMA SHAK MM NOCAE SaMATON).

- CToniuy NPHEGAUBAETCA YHENOB0N THN, BCAM BOE SHEMEHUA M0 AYEEK YMGAOBOMD THNA. ECAW HOTA bl 0AHD SHAYEHWE ABNABTCA TEKCTOBbIM (He

HMCNOM, B T.4. NPOGeNom), TO CTOAGWY NPMCEAMBAETCH TEKCTOBLIN THI, 3T0 OZHAYSET, YTO HYAW A0MKHE! GbTE YKAZSHE HYNAMH, 3 HE NpoGenanu,

- Crontul co 2-ro no N-i ABNAKITCA KABCCHBHE BULMOHHEIMA WK.3NaMK [BEIKOAHEIMA NADAMETRAMI] W COMEPKAT A3HHEIE O KASCCaK [GYIYLIME COCTOAHMAR
OFLEKTA YNPABABHUA), K KOTOPbIM NPMHAANEAT OfbERTh 0643w el BhIGopKY

- Crontiyst ¢ H+1 N0 NOGCAERHUE SEAFITCS OMMGATENBHBIMM LUK3NEMM [CEONCTEMMA Wl HEKTOPaMM] U CONEPHET AaHHEIE 0 NpUEHaKa [T.8. SHaUeHUm:
CEOHCTE AW SHIYSHWAY $EKTOPOE], HEPEKTEPMEUIOWME OFbEKTEl OGYIaNLLEHA BEISOPKH.

- B peayneTaTe patoThl pekua GoprupyeTcA dain INP_MNAME. TXT cranaapra MS DOS [KMPHMAAMUE), B KOTOPOM HMMEHOESHHA KASCTHOHESLHIHHEL 11
OMHCETENBHBE Wran ABAATEA CTPOKAMK. CUcTema GOpMUPYET KNSCCHPURAUMOHHBIE M ONKCATENbHBIE WKAb! W FPaaaUuMd. JNA 3TOrD B KaMkKL0h WG N0E0
CTONGUE CHETEME HEHOLHT MHHWMAEHOE W MEKCHMANEHOE HHCAOBEIE SHAYEHWA H POPMHPYET 3403HHOE KOMMYBCTED YMC/I0BLIK HHTEPEANOE, NOCAE Yero
HACNOBbIE SHAYEHHA SAMEHATCA WX MHTEPBAMEHEIMA SHIHEHHANM, B TERCTOBRIX CTONGUER CUCTEME HEXOAMT YHMKaNEHEIE TEKCTOBEIE SHaueHIA. Kakaoe
YHMKANEHOE MHTEpEantHOE YMCAOEOS MAM TEKCTOBOE 3HAYEHME CUMTAETCA MPAGALMEE KASCTUBHEALMOHHON MAH ONHCATEAEHON KAL), H3PaKTEPHSULW e
OfberT. B kamnol Wkane ee rpagaunii COPTUPYOTCA N0 andasuTy. C HCNONbS0BAHMENM WKAN W MPa0ALMEA KOLWPYOTCA MCKOAHBIE 3HHLIE B PESYNETATE
4Er0 MeHEPHPYETCA DEYYEI0LLEA BEISOPK A, KawabiA OFLeKT KOTOPOA COOTEETCTEYET DAHOM CTPOKE $aiNa HGROAHE AaHHeR NP_DATA W conepsxuT Kons!
KN8CCOB, COOTEETCTEYIOWME hAKTaM COBNAAEHIAA HUCAOBEIX WM YHUKANBHBIX TEKCTOBbIX SHAYEHWI KABCCOB © MPAlaUMANMM KASCCHPHK SUMOHHEX LKA 1
KOflbl MPUSHAKOE, COOTBETCTEYOWME PAKTaM COBMALEHHA YASADBDE Wk YHHKATEHBE TEKCTOBbIX SHAMEHMI NMSHAKOE C MPAlAUMAMK OMUCATENbHLIX WKAN
- Pacnozragaeman eeifopka $OpMMpYETCA Ha ocHoee afina INP_RASF aHanoruyHo, 3a MCKAKYEHKEM TOMD, YTO KNGCCHPHESUHOHHEIE H ONWCATENEHEIS
LUK &b M FP&0AUMH HE COSASKTCA, & MCMOMb3YIOTCA PaHES COSMAHHEIE B MOAEAM, M 63351 PACNO3HAEAEMOR BEISOPKM MOTYT HE BKAKYATE KOLL! KNCCOE,
ECAH CTOABUE! Kaccos B ®aine INP_RASP Sbinm nyctemu, CTpykTypa eabing INP_RASP qomha demb Takas we, kae INP_DATA, T.2. 0HM 40mKHE
NONHOCT B COBNARATE MO HAHMEHOBEHHAM GTOAGUOE, HO MOFYT MMETH [ASHOE KONMYECTED CTROK © HASHEIMA SHAMEHHAMM & HIs

TPHHLMMN OPraHHSALMA TABNHLbI MCROGHBIX LaHHBEX:

HaumeHosakue 1-4  [HaumeroBarwe 2-it HaumeHosawme 1-# |Hanmenosanue 2-i
HaumeHosakwe obvekta IMOHHOM |Kr SHHO# or HOM o#
oByMaloled BpGopKH LKAkl wkans! .o |wikanbi wkanb!
TR otsa aﬁyqalou.l,eﬁ BHEOPKM 3 WwKans! WKane! 3HaYEHWE WKANBI 3HaueH1e WKanb!
(1-e HaBnioaexue)
2-n 0GbekT obyqamwen exboprm 5

WwKanb! wKans! SHaueHve wianb | SHaueHue wkanbl | ...
(2-e HabrnogeHue)
Onp IX Tep W npod KTMKa TMNHYHEIX owWHDOK npu nogrotoeke Excel-thaina ncxogHeix aaHHBIX
. = /|
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@) Momols no pexumy 2.3.2.2 AnR cAy4as Excel-$ainos MckoAHbIX AZHHBIX

==

P 2.3.2,2 UHMSEpCanHoIi MParpaMHEi HHTEPERE MIOPTA ASHHSIK W3 BHEWHER Gastl aarHk "Inp_data.sisl" & cueremy "3rnoe He"
TEPMMHbI ACK-AHAM 34 W CUCTEMBI 35 A0C"

Wlkana NRERETEENRET Cotol CTIOCOS MORMANHMSaLHA TREAMETHEM BENACTH. HEMONE3YeTCA “HENDERIE M TECTOBEIE WA/, P STOM TefCTOBSE MOrT
ST HOMMHEBHEIMM W IOPAKOBEINMH. Ha HOMHHEABHBIN LK EAGK BCTE TOMBKG OTHOWEHAA SKBUBANSHTHOCTH U HE3KSMBANEHTHOSTH, Ha NOPAAKOBEIH,KOMS
TOMD EWE BTHOWEHHA "GOALWE", "MEHBWE', 3 HE YHEADBLE - KPOME TGO MOrUT BEIMOMHATECA BCE SPHBMETHHEEKHE onepauny. Kanasi oftert cebopru
[HABAASHNE] BMMCEH € OAHOH CTOPOHI CEOMMU MPHIHAKAMM, 3 © APYrOM -MPUHALASKHOCT I K HEKCTOPEIM OB0BLIANUIMM KaTEropHs (kaaccam). Takan

CTRUYKTYPS BMMEGHIA HASIEAETCA OHTONGTHEH HIl RSIMGN T SEMNIAPGM W ASTASTCA Gas050i AR BCEH MORENEH MREACTESHIAR SHark
B ACK-aHanmse 1 cucTemes "3H000" UENDAB3YETEA TAM HHTEMPETALMM LUKEN W TPARAUME UHHESPOAMEHSR, CTATHYECKSA M AMHEMHMECK AR

- B UHMBEPCANGHDH UHTEPTIDET AU NPMIHAKM - STO MPANALMK DTIMEGTENBHBIX WKAN;

- B CTATHHECKON WHTEPMPETAUMM DMUCATEABHER LK ANS - 3TO CEOAETBO, & MPAAAUMA [MPHSHEK) - 3TO CTEMBHE BIRAKEHHOCTH STOMD CEOMNCTE;

- B AMHAMHYECKOH MHTEPMPET ALK, ONHCATeNbHEA WKANa - 3T0 PakTOp, @ MPatauHa [HDHSHGK] - 3TO SHAYEHHE PaKTOpa:
- B UHMBEPCANIHOR UHTEPMPIET SUMM. KASCCH! - 3TO MPALALMH KASCCHBUKAUMOHHBIX WKAN,

* B CTATHYECKOH MHTEPMPET UMM KAGCCMPMK SUMOHHAA WKANE - CROCOS KASCCUPIK UMM 06061 SHLIK KATErOPHIA (KNSCCOB), K KOTOPEIM B HACTOAEM

EREMEHI NO OTHOWEHMID K MPUSHAKaM OTHOCATER COCTOAHMA 0FLeKTa MOLEAMPOEaHKA;

- B AMHAMWYECKON MHTEPNPET UMM, KNACCHPHK AWMOHHAR WKANE - CroCof KAACCHOUKAUHM 06061 0L MY KATEM0pWE [KNaccos), K KoTopkiM B Gyayuer

EPEMEHI NO OTHOWEHMKD K. MPM3HAKAM OTHOCATEA COCTOAHMA OFBEKTA NPOrHOZMPOBAHWA MW UNPAEASHIA;
NPOPHAAKTHKS DWWEOK B PARNE MCXDOHBIX JAHHED:

-1-A cTpoKAa eaina 'lnp_dataxls(z]" A0nKHa COLEPKETE HAMMEHOBAHWA KONOHOK, 3TH HAMMEHOESHUA 10MKHE SbTh B0 BOER KONOHKEY, NPH 3ToM
NEPEHOCHI N0 CNOEAM PASDEWEHDI, & DfbEMHEHME AYEEK, DASPLIE CTROKM SHAK AG53UA M HEANPEBHTHBIE CHMB0NLI HE AONYCKAOTCA. 3T HAWMEHOEaHKHA
A0KHE! SEITE KOPOTKMMH, HO NOHATHEIMM, T.K.OHH GUIYT B BBIXOAHEI POPMAX, & K HHM 6118 GUlyT A0SAEAATECA HEHMEHOBAHMA TPALAUHH. B 4MCN0BE
WKANAK HAAO DGASATENEHD YKITEIEATE SAMHALE! HEMEPEHMA, HHCAD SHAKOB NOCAES SANATOM B YHCAOB0M KONOHKE A0MHHO SbTb QQWHIKOBEIM,

- 1-7 KOADHKS CORBPMT HAUMEHOBSHUE OFbSKTa DEYMAIOSH BEIBORKH U HAUMBHOBAHHE HBNIASHHA. [THO MOKST BbiTh AMHHBIN: A0 255 CUMBAAOE

- Crontiul, HaMHAA ©O 2-70, ABAKITCA KACCHPMKAUHOHHEINMK 1 OMMCATE/BHEIMIA LWKSNAMIA H MOMYT GeiTb TEKCTOS0MD [HOMMHANEHOMD / NOPAAKOE0ro]
LA YUEADBAND THNE (G0 SHAK MM NGCAS 38NATOM]. UTofisl TSKCTOBAA WKANE Bbina NOPAIKOBDH, HYKHE YTOE! APM COPTUROBKS MO AAPEBUTY FRALaUMI
ATOI WKaNb! 00Pas0BLIBANH OCMBICEHHYID NOC
C FPALAUMANH: 0NeHE Manoe', ianoe',
OHK PACMONCHKATCA & NopAake: "fonswoe',
B 3THIM FPALAUMANM NMPMEEOHTE CASIYRILNE SHAUSHHA: 1 /5-0ueHb Ma o
- CTontiuy NpHCEAHB3ETCA MMCOB0M THM, B/ BCE SHAYEHWA £M0 AYSEK YHCNOBOM0 TN, ECAW #oTa Gbl 0AHO SHAYEHWE ABNAETCA TEKCTOBbIM [He

WUGAOM, & T4, NPOGENaM], To CTOAGUY NPUCESHESETCA TEKCTOBLIA TN 3T0 O3HAUSET, 4TO HYAH AOMKHE BETh YKAESHE HIAAMY, & HE NDOGENEMIA

Ecnu e cucteme "3haoc” & pesiamar 2.1, 2.2 NoCMOTPETE Ha MPAlauki KASCCHPHKAWAOHHEE 1 OMMCATENEHBE WKA, KOTOPHIE A0MKHE! GhiTe YHCAOBLIMK,
TO Cpazy GYAET BUAHO, B KEKOM POPHE NPELCTABNEHE! YHCAE: YUCAOBEIMM AMENSS0HAMMK MK NPAMO YHCAaMM. ECAW YUCNOBEIMW AWENSS0HANM, SHAUMT B
BaiNe HCXOOHEIX AAHHEIX B 3TOM OTHOWEHHM BCE NPABHNLHD, BCAM HE YHCAAMA, TO B0SMOKHD B Excel-Paling HYMHO SaMEHMTE AECATHYHLIE TONKH Ha
BANATEIE, & TAKHKE HAATH U UOMDSBUTE HEUHOAOBEIS AGHHEIS & YASAOEE M0 SMBISAY KONOHKAK, BBICTDO HAHTM UK MOKHO NEPEHAA HE NOCASAHI CTHOKY
$alfiNa HMCXOOHEIX AAHHEIX H SA0aE PACHET CYMME! KOAOHKH. B dhopmyne Gunet sMaH0 ¢ Kakod cTROKK MLeT pacyeT cummel. Ecnm co 244, To sHadur

“'cperes’”

‘manoe",

0CTE T

oro a0 mMake

BCE BEPHO, MHE4E GY1ET YKAZEHE CTHOKS, B KOTOPOH HAKOAWTCA HEUMCAOBOE SHEUEHME:.

- Cuctema "3iaoc” padoTaeT ¢ 06A3CTEI0 AaHHE PaFiNa HCKOAHE: A3HHEX, KOTOPUID MOKHO BELEHTE GAOKOM, NOCTABHE KUPCOP & Aueliky AT, Hawas
Ctil+Home, & saTem saxas knasuwd Shift+Chil Haxats End EcausTor 610K BEX0AMT 58 NPEAEs 06AACTH TASAMUB, $EKTHIBCKU SAHATON AaHHbIMU
HAL0 CROMMPOBATE 3TU PAKTHYECKUD 06A3CTE A3HHER B SYPEp OftMeHa, COBETE HOBLIR AWCT W CKOMMPOBATE B HEM0, & MCKOAHEIR AWCT UW13WTs,

- WHoraa Geieaet nonesHo clpoOCUTE BCe GopmMaTUpoBaHue E keel Tatinuue oroaHs: 4aHHsix. 370 moxHo caenate & M5 Excel A moxHo ckonuposars

Tadnmuy & M5 Word, a noTom oSpatHo B MS Excel

TPMHLMM P 3HHS EUMH T3GAMUE] HCROAHE A 3HHER,

o, Hanpuriep, TercTonan wrkana "Pasmep’"
“anblos”, “aHeHE G0BIOS", BUTET HOMMHAABHO LWKA0R, T.K MM COPTHPOBKE N0 ANSaBMTY
ouert Gonbwoe”, "overt manne”, 'cpeanes". UTodt wrana "Pasmep! cTana NopRAKoEOH My

. "2/8-manne’, "3/5-cpennes”, /5 fonbwoe", *5/5-0ueHs Sonswoe"

HavmeHosanue 1-4  |HaumeHosaHne 2-i Haumerosanve 1-i [HanmeHosaHue 2-A
HanmeHosaHne obbexTa KNaccHbMKALMOHHOR |KNaccubMKaUMOHHOR onucatensHoi onucatensHoki
oByvanwei Bubopku KAk wKans! .. |wkans Lwkans! -
T-HCTLOKT, 001 PMOL S A KGRI 3 WKans! wkankl 3HaueHWe WKank! | 3HaueHwe WKans
{1-e HaBniogeHune) o
?é?eofa‘%iigsﬂ:;eme” BLIGopKs 3 WKanL! 3 LWKank 3HaveHve wKane! | 3HaueHme Wkank

Drawing3. Help API-2.3.2.2

In order to keep class coding consistent in future models:
-sorting of rows in table 3 is done by the name of a living creature;

- the column of names of living creatures in table 3 is placed first, and

their types - the second.

This is done because in the Eidos system, classes are sorted by their
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names in alphabetical order, and the order of classification and descriptive scales
in the reference books remains the same as in the original data.

As a result of the work of API-2.3.2.2, classification and descriptive

scales and gradations were created (Tables 4 and 5), with the help of which the

initial ones were encoded (normalized) (Table 3) and a training sample was

obtained (Table 6):

Table4— Classification scales and gradations (in full)

Kop Haunmerosanue: LKAJTA-rpagauus Kon HaunmeHosanue: LWKATA-rpagaums Kop HaumeHrosanue: LKAJTA-rpagauus
1 HAVMMEHOBAHWE-akyna-kaTpaH 70 HAVMEHOBAHME-komap 139 HAMMEHOBAHWE-nyma
2 HAWMEHOBAHWE-aHTunona 71 HAVMEHOBAHME-komMHaTHas Myxa 140 HAWMEHOBAHVIE-n4yena megoHocHas
3 HAVMEHOBAHWE-apa 72 HAMMEHOBAHWE-kopcak 141 HAVMEHOBAHWE-peyHoii pak
4 HAVMEHOBAHWE-6abyvH 73 HAVMEHOBAHME-kocaTka 142 HAMMEHOBAHWE-pocomaxa
5 HAMMEHOBAHME-Gapcyk 74 HAMMEHOBAHWE-kocyns 143 HAVMEHOBAHWE-pbich
6 HAMMEHOBAHME-Geremot 75 HAMMEHOBAHWE-koweka 144 HAVMEHOBAHMWE-caiirak
7 HAVIMEHOBAHWE-Genka 76 HAUMEHOBAHWE-kpa6 145 HAMMEHOBAHWE-canamangpa
8 HAUMEHOBAHWE-6enbi measeab 77 HAVMEHOBAHWE-kpanuBHWK 146 HAMMEHOBAHWE-capaHya
9 HAMMEHOBAHWE-6130H 78 HAVWMEHOBAHWE-kpokoann 147 HAMMEHOBAHME-cBUHBLS
10 HAMMEHOBAHME-6noxa 79 HAWMEHOBAHWE-kpot 148 HAMMEHOBAHWE-ceBepHbIit oneHb
11 HAVUMEHOBAHWE-6oromon 0 HAMMEHOBAHWE-kpbinaH 149 HAMMEHOBAHWE-cenbab
12 HAMMEHOBAHME-60xbs1 kopoBka 1 HAVWMEHOBAHWE-kpbica 150 HAMMEHOBAHWE-cemra
13 HAMMEHOBAHWE-6opos 2 HAWMEHOBAHWE-kyHu1ua 151 HAMMEHOBAHWE-cepsan
14 HAMMEHOBAHME-6yison 3 HAWMEHOBAHWE-nama 152 HAMMEHOBAHME-cepHa
15 HAMMEHOBAHME-6ypbin 4 HAWMEHOBAHWE-naHb 153 HAMMEHOBAHME-cu3apb
16 HAMMEHOBAHME-BapaH 5 HAVWMEHOBAHWE-ne6enb 154 HAMMEHOBAHWE-cupeHa
17 HAMMEHOBAHME-sep6nion 6 HAVWMEHOBAHWVE-nes 155 HAMMEHOBAHME-ckaT
18 HAMMEHOBAHME-B1sBepuHa 7 HAVWMEHOBAHWE-nemyp 156 HAMMEHOBAHWE-ckopnuoH
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19 HAMMEHOBAHWE-Bogope3 88 HAUMEHOBAHWE-neHvBey 157 HAMMEHOBAHWE-ckyHC
20 HAWMEHOBAHWE-Bonk 89 HAVMEHOBAHME-neonapa 158 HAWMEHOBAHWVE-cneno3amerika
21 HAMMEHOBAHWE-BomGaT 90 HAUMEHOBAHWE-neTyyas mblllb 159 HAVMEHOBAHWE-cnusHsik
22 HAMMEHOBAHWE-Bopo6eit 91 HANMEHOBAHME-nuca 160 HAUMEHOBAHWE-cnon
23 HAMMEHOBAHWVE-BopoHa 92 HAWNMEHOBAHME-nowaas 161 HAMMEHOBAHWE-co6aka
24 HAMMEHOBAHVE-BbIXyxonb 93 HAVNMEHOBAHME-nsrywika 162 HAMMEHOBAHVE-cosa
25 HAMMEHOBAHWVE-raioka 94 HANMEHOBAHME-maiicknit xyk 163 HAUMEHOBAHWE-conoseit
26 HAMMEHOBAHVE-rasens 95 HANMEHOBAHME-makaka 164 HAUMEHOBAHWE-com
27 HAMMEHOBAHWE-rekkoH 96 HAUMEHOBAHME-maHryct 165 HAMMEHOBAHWE-copoka
28 HAMMEHOBAHWE-renapa 97 HANMEHOBAHME-mapTbiuka 166 HAVUMEHOBAHWE-cTepBaTHMK
29 HAMMEHOBAHWE-rm660H 98 HAVNMEHOBAHUE. 167 HAMMEHOBAHWE-cTpayc
30 HAMMEHOBAHWE-rvieHa 99 HAVNMEHOBAHUE. rpuanu 168 HAMMEHOBAHWE-cTpekosa
31 HAMMEHOBAHVE-rnyxape. 100 HANMEHOBAHME-monsiock 169 HAMMEHOBAHWE-cypok
32 HAMMEHOBAHWVE-ronasnk 101 HANMEHOBAHME-mons 170 HAUMEHOBAHVE-Tamaput
33 HAMMEHOBAHWE-rony6e 102 HANMEHOBAHME-mopx 171 HAUMEHOBAHWVIE-TapakaH
34 HAVUMEHOBAHWE-ropunna 103 HAVMEHOBAHME-mopckas 3Be3ga 172 HAMMEHOBAHWE-TeneHok
35 HAVMMEHOBAHME-ropnvua 104 HAVMEHOBAHWE-mopckas 3vest 173 HAMMEHOBAHWE-Tepmnt
36 HAVMMEHOBAHWE-ropHocTait 105 HAMMEHOBAHVIE-mopckas meaysa 174 HAMMEHOBAHWE-Turp
37 HAVMMEHOBAHWE-geBo4ka 106 HAVMEHOBAHME-mopckas cBUHbS 175 HAMMEHOBAHWE-TpuTOoH
38 HAVUMEHOBAHWE-genbthuH 107 HAVMEHOBAHME-mMopcKoi KOHek 176 HAVMMEHOBAHWE-TyaTapa
39 HAMMEHOBAHWE-gecmon 108 HAVMEHOBAHWE-MopcKoit KOTUK 177 HAVMEHOBAHWME-TyHel
40 HAWMEHOBAHWE-gnHro 109 HAVMEHOBAHWE-mopckoi nes 178 HAVMEHOBAHWE-TywiKaHumk
41 HAMMEHOBAHWE-ANMHHOXBOCTbIN nonyraii 110 HAVMEHOBAHWE-Mopckoii s3blk 179 HAWMEHOBAHVIE-TioneHb
42 HAMMEHOBAHWE-gpesona3 111 HAUMEHOBAHWE-myn 180 HAVMEHOBAHME-ynas
43 HAUMEHOBAHWVE-gsTen 112 HAMMEHOBAHWE-mypaBeit 181 HAVMEHOBAHWE-yaoa
44 HAVMEHOBAHWE-ex 113 HAMMEHOBAHVE-mypaBben 182 HAVMEHOBAHWME-yTka
45 HAMMEHOBAHWE-eHoT 114 HAMMEHOBAHVIE-HaHay 183 HAVMEHOBAHWE-yTKOHOC
46 HAMMEHOBAHWE-exuaHa 115 HANMEHOBAHWE-Hepaany4Huk 184 HAUMEHOBAHWE-tasaH
47 HAMMEHOBAHWVE-xa6a 116 HANMEHOBAHWE-Hopka 185 HAUMEHOBAHWE-terek
48 HAMMEHOBAHWE-aBopoHoK 117 HANMEHOBAHME-HopHuLa 186 HAVMMEHOBAHWE-namuHro
49 HAMMEHOBAHWE-xupad 118 HAWUMEHOBAHME-oBua 187 HAUMEHOBAHWE-dopens
50 HAVMEHOBAHWE-xyK-Hocopor 119 HAUMEHOBAHWE-okyHb 188 HAVMEHOBAHWE-xameneoH
51 HAMMEHOBAHME-3asy 120 HAVWMEHOBAHWME-oneHb 189 HAMMEHOBAHME-xomsik
52 HAMMEHOBAHME-3e6y 121 HAWMEHOBAHWME-omap 190 HAMMEHOBAHWE-xopek
53 HAVMEHOBAHWE-3emnepoiika 122 HAUMEHOBAHWE-onoccym 191 HAVMEHOBAHWE-LbInneHok
54 HAMMEHOBAHME-3y6atka 123 HAWMEHOBAHWME-open 192 HAMMEHOBAHWE-vaiika
55 HAMMEHOBAHME-3y6p 124 HAVWMEHOBAHWE-opvke 193 HAMMEHOBAHME-4epBb
56 HAVMEHOBAHWE-nrpyHka 125 HAUMEHOBAHWE-oca 194 HAVMEHOBAHWE-yepenaxa
57 HAMMEHOBAHWE-kabaH 126 HAWMEHOBAHWME-ocen 195 HAMMEHOBAHME-wwuHW1na
58 HAVUMEHOBAHWE-kanmaH 127 HAVMEHOBAHMWE-ocbMuHOr 196 HAVMEHOBAHWE-wwyka
59 HAMMEHOBAHWE-kakagy 128 HAVMEHOBAHME-naxaa 197 HAMMEHOBAHWE-sivkoronosas 3mest
60 HAUMEHOBAHWE-kanbmap 129 HAMMEHOBAHWE-naHTepa 198 HAVMEHOBAHME-acTpe6
61 HAVUMEHOBAHWE-kaHapenka 130 HAMMEHOBAHVE-nayk 199 HAMMEHOBAHWE-siwepvua
62 HAMMEHOBAHWE-kapakan 131 HAMMEHOBAHWE-neckapb 200 TWM-3emMHOBOAHbIE
63 HAVUMEHOBAHWE-kapn 132 HAVMEHOBAHME-nukwa 201 TWM-mnekonuTaiowme
64 HAMMEHOBAHME -kawanot 133 HAVWMEHOBAHWE-nuHranH 202 TWMN-mHoroHorne
65 HAMMEHOBAHME-keHrypy-sannabu 134 HAVWMEHOBAHWE-nupaHbsa 203 TWM-Hacekomble
66 HAUMEHOBAHWE-kusn 135 HAVMEHOBAHWE-noneska 204 TUM-npecmbikatoLmecs
67 HAUMEHOBAHWE-kuT 136 HAVMEHOBAHWE-nono3 205 TUM-nTubI
68 HAVMMEHOBAHWE-ko3a 137 HAMMEHOBAHVIE-nomMopHuK 206 TWMN-pbibbI
69 HAMMEHOBAHME-koiioT 138 HAMMEHOBAHWE-noHu
. . . .
TableS5— Descriptive scales and gradations (in full)
KOD_ATR | NAME_ATR
1 LWEPCTb-ects
2 LEPCTb-HeT
3 NEPbA-ectb
4 NEPbA-HeT
5 ANLIO-ecTb
6 ANLIO-HeT
7 MOJ10KO-ecTb
8 MOJIOKO-HeT
9 BO3AYLLUIHbIN-ecTb
10 BO3AYLUHbIV-HeT
11 BOJHbIV-ecTb
12 BOOHbIN-HeT
13 XWLHVIK-ecTb
14 XULWHWK-HeT
15 3YBACTbIN-ecTb
16 3YBACTbIN-HeT
17 NO3BOHOYHWK-ecTb
18 NO3BOHOYHUK-HeT
19 AblWNT-ecTb
20 ObIWNT-HeT
21 A0OBUTbIN-ecTh
22 AOOBUTbIN-Het
23 NABHUK-ecTb
24 MNABHUK-HeT
25 HOTI'N-1/6-HeT
26 HOrW-2/6-nse
27 HOTrN-3/6-Tpu
28 HOTV-4/6-4eTbipe
29 HOT'N-5/6-wecTb
30 HOT'N-6/6-8ocemb
31 XBOCT-ectb
32 XBOCT-HeT
33 JOMALHNN-ecTb
34 [OMALIHUA-HeT
35 BOJbLIE KOLWKK-ecTb
36 BOJIbLIE KOLIKW-HeT
)
Table6— Training set (fragment)
NAME_OBJ N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 N16 N17 N18 N19
aKyna-kaTpaH 1 206 2 4 5 8 10 11 13 15 17 20 22 23 25 31 34 35
aHTunona 2 201 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
apa 3 205 2 3 5 8 9 11 14 16 17 19 22 24 26 31 33 36
6abyvH 4 201 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
6apcyk 5 201 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Geremot 6 0 1 4 6 7 10 12 14 15 17 1 22 24 2 1 4 5
6enka 7 0 1 4 6 7 10 12 14 15 17 1 22 24 2 1 4 6
6enbit Measenb 8 0 1 4 6 7 10 11 13 15 17 1 22 24 2 1 4 5
6un3oH 9 0 1 4 6 7 10 12 14 15 17 1 22 24 2 1 3 5
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4.2.3. Synthesis of statistical and system-cognitive models
Figure 4 shows screen forms of the mode of synthesis and verification of
models of the Eidos system (mode 3.5) with real parameters:

€ 3.5. Cunites v BeprdmMKaLma Mogened SNECN X

3a030HTE MOLENM ANA CHHTESE W BEPHPIKILMH Terywan Mok

Cranverieckue Bassr
[# 1. ABS - 4aCTHbI! KPITEPU KOAUNECTED BCTPEN COMETaHMIT " nace MpusHaK'! | DLEKTOB DBYM. 5bIGOpI € 1.4BS
33030 UCTONHMK ASHHBIX ANA PACYETE MDREMM ABS:
& OByaowan sebopea  Abs  Prol & Fro2 O Inil € Inf2 © Ini3 O Infd © In © Infs C In7

330801TE SHAMEHUE (BOHA B MATPHLE ABCOMIT LS 4aCTOT: 0, 0000000 Momowe

[# 2 PFCT - 45GTHOIA KpUTEPUEE Yo BEPOATHOGTS 'O MPHGHAKa CPSAN MPHBHAKOE OEBEKTOB o K18Gca £ 2 FRC
[ 3 PACZ - 43CTHOIA KpUTEPHEE UCAIDBHAR BEPOSTHOCT H0 MPMGHAKE Y OLEKTOB o knacea € 3FPRCZ
CHCTEMHOKOrHATHBHb I Moes [a31 aHar).

[ 4 INF1 - 4aCTHBIR KPMTEPMIL KOUAECTED SHSHUA 10 A X apK B4y BEpoATHOCTM U3 PRCT & 4 INF1

[ 5. INF2 - 4acTHeIf KpUTEPHIE. KOAHAECTED 3HaHMH N0 4 X apKesniy; BepoATHooT Ha FRC2 £ 5INF2
[ 6. INF3 - 4aCTHS KRMTEDMit X KBAPAT, PASHOCTH MEHAY BAKTHAECKHIH H DIHIAEHEIM 36C 43CTATaMM € 6. INF3
[ 7. INF4 - uacTei kpurepuit RO [Rietum On Investrment): ssposTHocTy us PRCT © 7.INF4
[ 8 INF5 - uacThei kpurepui ROI [Retum On Investment); sposmhocTy us FRC2 B INFE
[ 9. INFG - 4acTHut KRTEPMiE: pasH.yc/LH G234 BERORTHACTEH; BEROATHOCTH Ha PRCT © 9. INFE
% 10INF7 - 48CTHEI KPUTEPUR PAGH UCA. W BE3UCT BEPOSTHOCTER: BEPOATHOCTH s PRC2 © 10INFT

TTaPaMETpbI KOMHPOBAHHA DBYHaIDLLEl BoIBOPKH B PACTOSHaBAEMY [BUTCTpENHEIA Matxaa).

Kk 0feKTS! a6y4 SEIB0PKA KaMARaEATE: TloAEHErbiE M@ 3T 3RUTIY BEPHEHK LA LA kawach saaaHHa

" Konuposars scio ofaouiyo seiGopry I GBS
¢ KonHpomaTs ToKa TeRywM oferT % ChHTES M BEPHPHKALMD
" Konvposars kaasit N-i ateekr © Tomkn eepudcaua
{* Konwposars N crpadisn ofbertos £ Tomro cues

" Komaposars offbextsr or N1 o N2 [fastest]

" BoofWe He MEHATE PACM0ZHABEEMYK BEIGOPKY Janaime npousccop
o« CPU & GPL
U anATh 1S 06U, BLIGOPKM CRONMPOBAHHBIE DELEKTL Mogpotires Orofpasars npouecc?
B Moo WahEpAETEA BHITPEHHAR AOCTOBEEH. Mage D BooTmEEIEET
¢ Ypansrs & Busyanasauun 3 c.
MEnonb305aHUE TONBKD HauBones pesunETaTOR ¢ Rasp.dbl u n GTCTpENHOr NOkAS

Pacuerhbii psarep B[ pesyneraros pacnosasanis Rasp.dbl pasen 2060154 Gav, 7.e.: 0L0953353 % o1 MX-soamosoro, [or 276
Janaime, et % or wekoanai B Rasp dbf OCTABUT, wanan Haveree AocTopepHsle peaunTarsl pacrosasari [ 10000000
B npumiesu 0 NonHona Her . Cires MOAENEH GUUT BLITOAHEHS| H3 DCHOBE BCEA BLIBOPKN

ok Cancel

7 8AMM MENOAHERHA NPOUECES

War 1-4 1= 11: Konmp ocyumowe s & pacn Yo -FoTosn

War 2-6 1= 11: CuHTe= cTar.moaenk "ABS" (pacueT MaTRULE aGConoTHER UacToT) - FoToso

War 3-6 u= 11: CuHTes cTar moaenes "PRCT" 1 "PRC2" (yen Besyen. % pacnp) - FoToso

War 46 13 17 CHATES CHCT 2MHO-KOTHMTHEHEX Moaenei INFT-INF? - ToToRo

HAYAND LIKNA MO HACTHBIM 1 MHTEFPANEHEIM KPATEPKAM - MCNONHEHWE ——
War 56 1= 11: Banande ronenm "INF?" & kadscTee Tekywed - FoTosn

War 6-6 1= 11: MakeTHos pacnozHasaHue & Moasnn "INFZ" - FoToso

War 7-6 1= 11: MzMepeHrs ADCTOEEPHOCTH MOaenH: "Inf7" - FIHTerpane HEF KpUTSPHE: "CLUMMa SHaHWE" - CoTosa
EOHEL LMENA A0 HACTHEIM K MHT EFPATBHBIM KFATERK AM - FOTOB0
War 66 1a 11: OsseadHeHKHe B DostRsp# 8 BA DostRasp - FaTono

War 86 1a 11 Medars CEOAHORA oMbl NG PEEYNETATaM BERHRUKELAW MOABNER - (aToB0

War 10-f 1z 11 Cosaanue choprie "OCTOBEPHOCTE HABHT. KNACCOE B PASNMUHEX Moaanax" - (aToe0

War 11- 143 11 *Mpuce0eHUe SananHoR Moasnu: Infl cTaTyca Tekywen’ - FroToso
CHHTES W CTATHCTHYEG H HHTHBHBIX MOQEAEA YNEWNG SaBeplens 11l
parHes BRemeH MenBAHEHIE
Hasane: 07:45:18 Oronuanme: 7:45:53
100% ok
Mpowno: 0:00:35 Oeranoce: 0:00:00

Drawing4. Screen forms of the mode of synthesis and verification of models 3.5

4.2.4. Model Verification
Model verification, i.e. assessment of their reliability is carried out by
recognizing the objects of the training sample immediately after the synthesis of

models. But the results of this assessment can be viewed in the output forms of
mode 3.4 (Figures 5 and 6):
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ecyuias woners: INF N ] =[5 ]

WHTerpansHelf KpuTepHit

W vacTHOr G KpUTEy

1. ABS - uaCTHEN KDUTEpUI KONUIECTED BCTpEY CoueTamMlt "nac... | Koppenauua afic uscrar ¢ ofp. 141.268

1.3711

1. ABS - YACTHLIF KPHTEPUFL KO/VNBCTE BCTPEM CauETaMMIE "knac:.. | Ciiva 8C.HaCTOT N MpHBHaK

0.296 0.011
2 PR - 4a0THAl KDUTEQUI Yon BSPOSTHOGTE 0 NpHaHaka open... | Kappenauwa yon oTH 4acTar 6 o 141.869 0.931 0.084 0.467
2. PRC - yacTHbIi KPUTEPMF Yo BEPOATHOCTE 170 NDHSHAKA CPEA... | CYMMA Y. 0TH HACTOT N0 NpHS. 255.107 0.929 0.625
3 PRC2 - 4acTHLIl KPMTERMIL YoN0BH3A BEPOATHOCTE 1D MPUSHaK... | KOPPEnaunA 4o, oTH.4aeTeT ¢ 0. 141.869 0.931 0.084 0.267
3 PRC2 - 4acTHLIl KPMTERUIL YoN0BHaA BEPOATHOCTE 1D MPUSHAIKA... | CUMMA 4o, 0TH.43cTeT N MpH... 255.107 0.92¢ 0.825
4, INF1 - 4acTHEIR KpUTEPHIL KOAMIBCTED HBHMI 0.4 XaPKEBHY; B...| CeMaHTUIECKMH pESTHARC 3H.. 86.774 0.756 0.327 0.517
4. INFT - 4aCTHEI KpUTERIL KONMHECTED SHaHMA No A XapKesnay; 6...| Curia srarl 88.374 0.447 0.230 0.221
5 INF2 - 4acTHeilt KpUTEPHIE KDAUUECTED SHBHAT Mo A Xapkemimay, B...| CemaHTHNECKIAN PESOHaH 3Ha. 86.774 0.756 0.327 0.517
5 INF2 - vacTHei kpuTepuit Knnu4ecTeo sHari no A Xapkeamay, 6...| Cyra srardi 88.374 0.447 0.230 0.221
6 INF3 - 4aCTHBI KPUTEpUIL X0i-KBAPAT, PASHOCTH MEAY PaTUN... | CEMMaHTUNECKLN PESCHEHE 3Ha . . 95.220 0 0.529

7. INF4 - wactiR kpumepiie ROI (Retum On Investment): ssposTHo... | Cyivia aHari 19.447 0.048

8 INFS - wacTrsift kpurepuit ROI (Retuin On Investment): seposro... | Cyviva sHaninii . . 19.447 0 0.088
9. INFE - yaeTHeIl KpyTepHIL pasH.yen U fesyon.  eep... | Ce i pesoHaHe sHa.. 97.269 0.825 0.278 0.534
9. INFE - MacTHEI KpUTEpHIt pasH.ycnK esyon. ; eep... | Cupra snarill 127.584 0.548 0.112 0.31%
10JNFT - wacTHeii kpuepiit; pasn.yeny fiesyen. v Ee... | C i pESCHEHC aHa... 97.269 0.825 0.278 0.534
T0JNFT - wacTHeii kpuepiit; pasn.yeny fiesyen. v Ee... | Cynma Hanmit 127.584 0.548 0.112 0.318

ool e Mepam AOCTOBSpHOCTHA Morol Mo 4acToTHoM pacrpeReneriAm TRTNFRFN | (TPFPLTH FN]| (TFV(T+FFI00 Jagare wmepsan cr AGHMBaA
FreaDis 0002 1o =
Yucno TP,TN,FP,FN peleHuit B mogenu: 6. INF3, uHterp: " Kp pWii - cy "
“ACK-aHann3 XMBbIX CYWEeCTB No UX Y cy (supervised learning)"
e
992
w8
4
&0
495
372
2
-100 -80 80 -0 60 50 40 -30 20 -10 s o 20 30 40 50 &0 T 80 %0 100
3 - nonoRHTaTwE ! | ENTP: 83 : -
e e e T B gl vt Y e e
FreaDist 00025 g § =
Yucno (TP-FP)/(TP+FP)*100, (TN-FN)/(TN+FN)*100 peweHuit B mogenu: 6. INF3, MHTerpaneHeIi KPUTEPUIA - CYMMa 3HaAHWUI
“ACK-aHann3 XMBbIX CYWeCcTB No uX Y cy (supervised learning)"
T
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Drawing5. Screen Forms of Model Verification Mode 3.4
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Momowe no pexaman: 3.4, 4.1.3.#: Bugsl NpOrHOS0E 1t MEpH! SOCTOBEPHOCTY MOAEAEH B cucTeme "Iigoc-X+ + |_|_‘_J':' B [

Momowe no pexkudmar: 3.4, 41,36, 4.1.3.7, 41.3.8, 47.310: Biuas NporHO30E W MEpbl AOCTOEEPHOCTH MOAENEH B CHCTEME "IRgoc{++'"

NONDKMTENBHBIA NCEE DONPOTHO 3.

[Mpeanono:kum, Mogent A3eT TakoM NPOrHoS, 4T0 BbINAGET BCel W1, W 2, 1 3, M 4, 1 5, 1 B TToHATHO, 4T0 W3 BCEro 3TOMD BRINAAET AMWE YTO-TO OgHO. B 3ToM Cyyae Mogenk He

MPEACKAKET, 4TO HE BEINALET, HO 38T0 OHA DGAZATENEHO NPEACKAKET, YTO BEINALET. UAHAKD NPH 3TOM 04eHE MHOMD OFBeKTOE GY1eT OTHECEHD K KAGCCAM, K KOTOPEIM OHM HE OTHOCHTCH,
Toraa BepOSTHOCTE MCTMHHO-NONOHMTE EHEIX PELIEHWE Y MOREM GyaeT 1/6, 8 BEPOATHOCTE NOXHO-NONDKWTENEHEIX PEWeHIA - 56, AcH, 4To Takoi nporHos Gecnonesed, NoaTomy oH

M H3SEaH MHO NCEBAONPOrHOS0M,

OTPHUATE NbHEIR NCEBOONPOrHOS

Mpencrasum cete, YTo Mel BEIGpacEIESEr kKYOHK ¢ B FPaHAMM, W MOIENL NPECKASEIEAET, YTO HWYErD HE BEINANET, T.e. He BenaneT 1 1, ii 2, i 3, i 4, i 5, Hu 6, Ho wro-To us

3TOM0, ECTECTEEHHO, DUA3ATENEHO BEINALET. KOHeuHD, Moenk He NPERCKa3ana, 4To BEINAAET, 34T0 0HE 04EHE KOPOWO NPEACKAZANA, YT0 He Bbinaner. BepoaTHOCTE CTUHHO-OTPMUAT e k-
Hel DEWeHW Y Moge Guaet 5/6, 3 BEpoATHOCTE AOXKHO-CTPMUATENEHE peweHw - 1/6. T akoi NporHos ropasno A0CTOBEPHEE, YEM NONOAMTE/BHEI NCEEA0NPOTHOS, HO ToXe decnonesen,
MIOEANEHEIA NPOTHO 3.

Ecu B Ciyyae C KYGHKOM MEI MPOrHOZHDYEM, HTO BEINAAET, HANpWMep 1, U COOTBETCTEEHHO NpOrHO=MPYE, YTO He Boinanet 2, 3, 4, 5, u B, T0 370 MaeanbHEI NPOrHOS, HMERIWR,

ecu o ocywectennercs, 100% QocToBEpHOCTE HASHTUPHKALMM M HE HAEHTHPMKAUWH, HaeankHeil NPOrHOS, KOTOPEIR NOAHOCTER CHUMAET HEOMPEAENEHHOCTE 0 GYIYW BM COCTOARMM O0LEKTa
MPOTHOSHPOBAHHA, Ha NDEKTUKE YGEETCA NOYHHTE KOANHE DEAKD W 00bMHO Mel MMEEM 180 C PEANEHEIM NPOrHOS0M,

PEANBHEIA MPOMHOS,

Ha NpakTUke Mel Yalle BCEro CTANKMBAEMCA HMEHHD C 3THM B410M NPorHo3a. P [ MpOrHDS Y HEonp 0CTE O GYLYLEM COCTORHUH OEEKT S NPOrHOSMPOBAHMA, HO HE
MOAHOCTERY, KAK M0EaHEIH NPOrHDS, 3 OCTAEMAST HEKOTOPYK HEONPEAENEHHOCTE HE CHATON. HANPUMER, 405 WMPEEHOrD KYGWKa 0EN38TCH TAKoH NPorHo3: Beinaaet 1 Wi 2, 1,
COOTBETCTESHHD, HE BoiNaleT 3, 4, 5 uan 6. MoHATH, YT0 NONHOCTER HE NPAKTUKE TSKOH NDOMHOS HE MOKET OCUYW ECTEHTECA, T.K. BADMAHTE BEINALEHUA KYGHES aNETEPHATHEHEI, T.8,

HE: MOKET BRINACTE QUHOBPEMEHHD W 1, 1 2. MoaToMy Y peankHoro NporHosa Boerna SYneT oNpeleneHHan OWMEKa HLEHTHPUK LMY, COOTBETCTEEHHD, ECAM HE OCYWECTEHTCA OAHH MW
HECKOABKD U3 NPOrHOSHRYEMEL: BADHSHTOE, TO BOSHHKHET W OWHGKE HE WAEHTHPUK AWM, T.K. 3T0 HE NPOrHOSMPOBAN0CE MOde k. Tensps npeqcTaeuTe cete, uro y Bac He 1 kytuk v
MPOFHOS 8M0 NOBEAEHWA, & TEICAYM. TOraa MOKHD NOCYMTETE CREIHEESEEIIEHHEIE HADAKTEPUCTHKM BCEX 3THH BHI0E NPOTHOG0E.

TaKuM 060AZ0M, BCIH NROCYMMUPOEATE YHCAD BENHD HAEHTUPUUMDOESHHER W HE MQEHTUPHUMPOE SHHER OFLEKTOE W BEIMECTE UMCAD OWMEOYHD MIEHTUPUUMPOESHHI H HE
WIEHTHPULHPOBAHHEIX OSEEKTOB, 3 3aTEM PaS18NMTE HE YHEND BoeX OFbEKTOR TO 3TO W GY1ET KPHTEPHA Ka4YBCTES MOLENH (KNACCHPHKATORE). YIHTEIBESHILLMI KaK 88 CNOCOGHOCTE BEPHO
OTHOCHTE OFEEKTE K KAAOCAM, KOTOPEIM OHH OTHOCATCA, TEK W 88 COCOSHOCTE BEPHD HE OTHOCKTE OfFESKTE! K TEM KNSCCAM, K KOTOPEIM OHW HE OTHOCATCA, 3TOT KPHTSRMIA NPEaAmKEH H
peanM30BaH & cHeTeme “3Haoc” npod. E.B.Myuerko 61994 rogy. 3ta Mepa 40CTOBEPHOCTM MOLEM NPEANOAAN 36T ABA BAPHAHTa Hopruposku: -1, +1}u {0, 1}

La=[ TP+THN-FP-FN)/[TP+THN +FP+FN] [Hoprrpoera: {1,411

Lb={1+(TP+TN-FP-FN]/[TP+TH+FP+FN1]/2 [Hoprmpoera: { 0.11)

TLE KOAMHECTED, TR - HCTHHHO-NOAOHMTENBHBIN PEWEHWR; T - HCTHHHO-OT PHLATE MbHEI DEWEHWR; FP' - A0KHO-MONDHKMTENbHBE PELUEHMA; FN - n0HO-OTDMUET ENEHBIN DEWEHMR;

k.naccnyeckan F-mepa aocTosepHocTH Mongner B aH Pustiepreta (KONOHKa BEILENEHA APKO-TONYGEIM $OHOM):
F-mera *(Frecision"Recalll/(Precision+FRecal]] - aocToBepHoCTE MoaenM

Precision = TR/(TP+FP] - ToMHOCTE MOaeM;

Recal = TRATP+FN) - noaHora monem:

L1-mepa npog.E_B.MyueHko - HEYETKOE MYNbTHENACC0E0E 0606LEHHE Knaccuseckol F-rephl ¢ yieTom CHMM yposHen cxoncTea (KONoHKA BLIGENEHA APKO-3ENEHBIM GOHOM):
L1-mera = 2(5Precision®S R ecal/[{SPrecision+5R ecal)

SPrecision = STPASTP+5FP] - TOMHOCTE © Y4eTOM Gyt YPOBHER CRONCTEA;

SRecall =STPASTP+5FN] - nOAHOTA © y4eTom Cyri YPOEHER CRONCTEA;

STP - Cyritia MO0yl CROACTES UCTMHHO-MIONDHMTENSHEX PEWEHWE; STH - Cymta MOaYNest CHOncTEa MCTUHHO-OTPULATENEHBIX DELLIEHMN,

SFP - Cyrria MOAYNER CXOACTES NOKHO-MONOAUTENBHBE PEWEHWEA; SFN - Cunia Moaynes cXoacTEa A0KHO-OTPULATENLHEIX PELEHME

L2-mepa npog.E.B.MyueHKo - HEYETK.OE MYABTHEASCCOB0E 0606ILEHME Kaccuueckoi F-vepbl ¢ yveTor CPE IHWX ypoBHel cxoacTes (KOAOHKS BEIGENEHS SKEMTHIM hoHOM)
L2-mera = 2APrecision®R ecal/[4Precision+4F ecal]

APrecision = ATPAATP+AFP] - TOMHOCTE © YYETOM CPEAHME YPOBHEN CXOACTEA:

ARecall =ATPAATP+AFN] - NonHOTA © YYETOM CPEHME YPOBHEN CXOACTEA;

ATP=STP/TP - CpeaHes mMoaynei cO0cTBa MCTHHHO-NONDKUTENEHEX pewenWiA; AFN=5FN/FN - CpenHes Monynei CroACTES MCTUHHO-OTPUULATENBHEIK PEWEHMIA;
AFP=SFP/FP - CpegHes mMoaynel cRoacTES ADKHO-NONDRMTENEHEIR pelueHui; AFM=SFN/FM - CpeaHee moaynel cRoacTEa A0KHO-OTPMUATEABHENY PELLEHME

CTpOKHM © MEKEHMAAEHEIMM SHEYEHHMARMM F-pepil, L1-mepel M L2-Mepel BEREAEHE! DOHOM LEESTA, COOTESTCTEYMLLEND KOAOHKE.

M= rpaciikos 48CTOTHEIX PECTIPEARAEHMIT MCTHHHO-ONCHUTENEHEIX, WCTHHHO-OTPMUATEAEHEIX, NOHHO-TION0KMTEAEHE M N0HHO-OT PHULATENEHEIX PELUEHIE BGHD, YTO YeM BBIUE MOAUIb YPOEHS
CXOQCTEA, Ter GobLUE A0NA MCTHHHBIX PELEHWE. 3T0 SHAYMT, YT0 MOAYAL YPOEHA CXOACTES ABNAETCA 30EKEATHON MEPOI CTENEHH MCTMHHOCT M PELIEHMA M CTEMEHH YEEPEHHOCTH CHCTEME!
B3ToM peweHiM. MNoaTomy crcTema "JiRgoc MMEET a08KBATHEIN KWTEpMA A0CTOESPHOCTH COGCTEEHHEX PEWEHWMA, C NOMOLWEID KOTOPOrD OHA MOKET OTRMALTPOBSTE S3EEA0MO NIXKHBIE PELIEHKHA,

NMyuerko E.B. MHESpHaHTHOE OTHOCHTENEHD DHEEMOB LEHHEIX HEYETEOE MyaETHENAcCcoEoe ofotiwenue F-repe gocToeepHocTH Mogeneil Ban Pusteprena e ACK-aHanuze
W cuctere "Iigoc” JEB. NMyuenko A/ Nonurerariieckul ceTesod 3 nekTpoHHEI HaysHEN #ypHan KySaHokoro rocysapcTEEHHOMD arpapHoro yHHeepokTeTa [HayuHsi
sypHan KytMad) [Anertponneit pecype]. - Kpachoaap: KyalaY, 2017, - NeD2[126). C. 1 - 32, - DA [article 1D], 1261702001, - Pestim gocTyna:

hitp: /el kubagro.m/2017/02/pdf /01 pdf, 2 y.n.n.

3]

Momows no pexwmy 3.4, (C) Crcrema "3HAOC-X++" ‘ | (B e |

Pestare 4.1.3.11. PACYET W TPAPHHYECKARA BH3YANM3ALMA HACTOTHbIX PACIFEOENEHWA YPOBHEA CXOCTBA:

Mo Hamario kHonok: [TP.TH.FPFN] [(TP-FPLITH-FN]L. [[T-FIAT +F)*100] oTofpasaioTca rpadkg Y3CTOTHEE PACNIPELENSHMA ANA MOIEM H MHTEMPANEHOND KPHTEPMA TOR CTPOKH, Ha
KOTOPOI B 3KpaHHOM dopre 3.4 cTout kupcop. Ma kakky Ha kHonke: [[T-F1AT+F)7100] BeBoaATCA rpadkEr 4acTaTHER pacnpeaeneHui: (TP-FP)TP+FP)1 00 u [TH-FM]/TH+FM100.
rae:

TP-True-Positive; TN-Tue-Megative; FP-Fake Pasitive; FM-Falze-Megative, KoamiecTEO HCTUHHEL M N0KHEIX NOACKMTENEHEIN M OTRMLETENEHEIX PELIEHME,

Nyuenko E.B. MHEapHaHTHOE OTHOCHTENEHD OffbEMOE AGHHLIX HENETKOE MUNETUKAACCOE0E ofodweHke F-mepel gocTosepHocTH Monenesil Ban Puateprena s ACK-aHanuae u cucteme “Jinoc

4 E.B. Myuenko /7 NOAMTEMATUMECK MM CETEBOR 3 NEKTPOHHEIN HAYYHBIR YpHAN KyBaHCKoro FoCYn APCTEEHHOMD rPaPHOTD YHUEERCWTETA [HayuHbiA supHan KyslAaY ) [AnektporHeii pecypc)
- KpacHonap: KysFAY, 2017 - NeD2(126). C. 1 - 32 -IDA [article ID]: 1261702007 Pestir aoctyna: hitp://ej kubagro. rud 201 7/02/pdf/01 pdf, 2 y.nn,

MpuraepHee rpadukd TP, TN FP.FN, a Taksse F-mepel v kpurepues L1, L2 npu yseauueHHM ofbera BeIGopKu;

Konwvecrao Busanarena F-sopios Bar PrusBoprona u L1- wL2- mep npod.EB Myuowss
pewenmi ™ TP FP FN [ BT 0BLEM DLIGOD

10

™ A

o0

—e-17 MERA
— - L1_MERA
bt L L F_MERA

JISE T y—

o =0 1000 150 2000 2500 0
O6uem Buibopxu 513 D8 et 4 o

Drawing6. Screen forms of the mode 3.4 for evaluating the reliability of models

http://ej.kubagro.ru/2023/04/pdf/08.pdf
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These screen forms, shown in Figure 5, show that the created models have
quite acceptable reliability (with the parameters specified during the synthesis of
the models), which allows them to be correctly used to solve a number of
problems, for example, the problem of classifying living beings according to
their characteristics.

4.2.5. Classification of living beings according to their characteristics

We can see the results of solving this problem in various modes of
subsystem 4.1.3 (Figure 6):
4.1.3.1. NogpoGHo HarnagHo. "00bekT - Knaccel”™
4.1.3.2. NogpoBHo HarnAgho: "Knacc - ofberTo”™
4.1.3.3. Vitoru Harnagho: “O0bekT - knacc™
4.1.3.4. itorm narnagho.  “"Knacc - obbekt™

4.1.3.5 NogpoGHo cxato: "06bekTwl - knaccw”™

4.1.3.6. 0Go6w.dopma No GOCTOE. MOGENEA NPH PEZHLEK WHTErPaNEHEIX KPHT.
4.1.3.7. Ofobw.cTat.ananns pesynsTaTosE WEEHT. N0 MOZENAM M WHT. KPUT.
4.1.3.8. CTart.aHanns pesynsT. WOEHT. N0 KNACCaM, MOSENAM W MHT.KPHT.
4.1.3.9 OocToBEpHOCTE WAEHT.00BEKTOE NPH PaZHLIX MOGENAX W WHT.KPUT.
4.1.3.10 JocToBEPHOCT b MOBHT KNACCOE NPW PASHLIX MOOENAX W WHT KPWT.
4.1.3.11.06bveguHeHne B ogHoi B CTPOK ND CAMbIM QOCTOBEPHEIM MOGENAM

4.1.3.12. BuiB0g pesynsTaTOE pacnoiHaeanua B cTune: "Inp_data xlsx”

(413 BoiEOn pesyncTaTOE pacno3HABEaHUA

Drawing7. Subsystem modes 4.1.3 with recognition results

Let's set the INF3 model as the current one in mode 5.6 and perform

recognition in it in mode 4.1.2 (Figures 7):
) 5.6 EwBpats MOAEAL W CAENATE E8 Texyme_él&lé]

3analfTe TERYWYD CTAT. MOLENL MW MOAETE SHAHMI

CTarHCTHIECKMHE Basbl

1. ABS - 4acTHEI KPUTEPMI KOAMYECTED BCTPEY COMETAHMEL | KAACC-MPU3HAK Y OFLEKTOE 0GYY, BEIOODKLE

{7 2 PRC - yacTHEIA kpUTEpMEL Yo, BEPOATHOCTE M0 NPKMSHAKS CPEaH NPUSHAKOE OGLEKTOE [-ro Knacca

™ 3. PRCZ - 4acTHeIA KpUTEpMEE YCNOBHaA BEPOATHOCTE 10 NPM3HAKE Y OfBEKTOE [-ro Kiacca
CHCTEMHO-KOTHHTHEHEIE MOGEM (Ba3kl 3HAHWA):

7 4 INF1 - 4acTHEIR KPHTEPMI KONMYECTED SHaHWEM No & XapkeeHyy; BepoATHoCTH w3 PRCT

B, IMF2 - 4acTHEI KPUTEPMIT KOAMYECTED SHAHUE N0 A X apkesuyy; BepoATHOCTH Ms PRCZ

D

E. INF3 - yacTHEI KPWTERWE XW-KEAOPET, PASHOCTH MEHKAY PAKTHISCKMMMH H DHWAAEMEIMA S6C. YACTOTEMM
7. INF4 - yacTHei kpurepui: ROI [Return On Investment): seposTHocTy vz PRCT
8. INF5 - yacTHe® kpurepui; ROI [Retum On Investment); sepoATHOCTH Ws PRC2

9, IMFE - 4acTHEIA KpUTEPMIE PasH.ycn.M GesYc. BEpOATHOCTEN; BEpoATHOCTH s PRCT

TN

T0IMF? - yacTHEIM KPUTEpME PasH.YCn. W Ge3Ycn. BEpOATHOCTEN, BepoATHOCTH 1z PRCZ

K.ar 3a03BaTE NapaMETPEl CHHTEEE MOGENelt
B kauecTBe TEKYWEH MOKHO 3308TE AOGYD M3 PAHEE PACUYMTaHHEI B peskirar 3.1, 3.2, 3.3 wim 3.4 crar. mogened
W MOAENER SHAHA, HO 40 WCCASA0EaHMA AOCTOEEDHOCTH MOLENei B peskie 3.5 peroMEHIYETCA BRISDATE B KaYeCTER
Tekrywen a3y sHaHWA INF1. CMelcn Mogenss SHaHWE, NPHMEHAEMENX B CHCTEME "FH00CH++" PACKPET B NYGAMKALMAY,

pasMELLEHHBN No aupecatd: http: /o kubagro.iu/aidoz/index. hitm, http: /A, bwirpe, com/file/ 733311/

Ok Lancel
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ﬁ 5.6, BmBpath Moaenh W cAENaTL €€ TEKYLLEH =Nne X |

CTaUMM HWCNONHEHKMA NPOLECTE

ONERALMA: MPHUCEOEHME MOOEMM "INF3" CTATYCA TEKYWER MOOEMM

1/7: KonMpoBaHMe B MaCCHER! MTOMOEENX CTROK M CTONGU0E TEKUWER Mogenu-MoToeo

2{7: TepeHOC MHhORMAaLIW 13 Tekyued MoaenK B Gase knaccos: Classes W Gr_ClSc-Totoeo
3f7: MepeHOC HHDOPMALKMK H3 TEKYWEA MOOENH B G836 NpW3HakKoE: Attributes W Gr_OpSc-ToToso
4{7: PRcUeT SHAUMMOCTH KNACC.H onuc.wkan-Cepoc cyMMaTopoe - ToToen

5/7: PAcUeT 3HBUMMOCTM KNACC.H ONMC.Wkan-HakonaeHue aaHHex - FoToEo

6/7: Pacuet sHauumMocTH Knacc.K onuc.wkan-lopacdet -MoToEn

77 3anuce MHDOPMaUWK o TEkYWeR MoaenW- MoToED

Brgop monenn ananni "INF3" B kavecTee Texywen npowen yenewHolll
nDDFHOE EPEHEHH HCNONHEHHA

Havano: 16:53:35 Oronuanue: 16:53:35
100% Ok
Mpowno: 0:00:00 Dcranocek: 0:00:00

ﬂ 4.1.2, MNakeTHoe pacnosHABAHVE B TEKYILEH MOAENM E@g
e ————e

Ha kakor npoueccope EEINONHATE PACNO3HAESIHHE!

" Ha ueHTpaneHorM npoueccope [CRU

(* Ha rpatuyeckor npoueccope [GPU]

OTofpakaTe CTagMi NPOLECCE HCNOAHEHHA ¢

(B3 BHEYaNMSaLMH;

(" Busyanuzauua 3 c.

togene oA pacnosHaBaHuA 5a0aeTcA B peskee 5.6

Ok Cancel |

.

CTaUMM HWCNONHEHKMA NPOLECTE
ONERALMA: MAKETHOE PACTIO3HABAHME B TEKILWER MOOENK "INF3":
1/11: GPU-PacnozHagaHue (MOeHTUgMKaLMA) 200 05tekToB pacnosHaeaemMoi BrGopku- ToToBo

2{11: PacueT pacnpeneneHWi YpoEHeH cx0ACTBE BEpHO W 0WKE MAEHT o6wexkToE: 100.0000000%:- FoToB0

3/11: Co308HWE CRATLIX NOAHLIX gOpM PESYNLTATOE PACNO3H.N0 ABYM MHTerp.kprT.: 100.0000000%- MoToBD

4/11: CoznsHue nogp.Harn.opmen: "D sekT-knacce!". MIHT.kpuT -koppenaugs: 100.0000000%- MoToeo

5/11: CoznaHue noap.Harn.oprer "O5sekT-knacce!". FIHT.KpUT -cyrra v 100.0000000%- MNoToeo

6f11: CoznaHue HTOrOBOM HarnaaHoi tdoptel: "O6sekT-knace”. VIHT kpuT -koppenauua: 100.0000000%- MoToso
7/11: Co308HWE HTOMOBOA HAMMAOHON dhopMel: "OELekT-kNacc”. VIHT.KPUT -cyrra W 100.0000000%- MoToeo
8/11: Co=neHMe NOOPOGHOMA HArNAAHOM dopmer "KnaccofeekTa”. MHT.KpUT koppenauua: 100.0000000%- FroToBo
9/11: CoznaHue NoapoGHOA HarnaaHoH popren "Knacc-oGsekTel”. MIHT KpuT -cyMMa uHcg 100 0000000%- MoToso
10A11: CoznaHKe HTOMOEOR HArNAAHOA doprel: "KNacc-08tekTel". FIHT.KpUT Koppenauqa: 100.0000000%- MoToea
1111: CoznaHue MTOrOEOH HArNAOHOA doprel: "Knacc-ogtekTel". MHT.KpuT.-cymma 1adg.: 100.0000000%- MoToeo

MAKETHOE PACMO3HABAHWE OFLEKTOB PACMO3HABAEMOW BbIGOPKM 3ABEPIIEHO YCMEWHO !

MporHos Bperer uCcnonHeHHs
Hauano: 16:54:15 Oxonuanue: 16:54:22

100% Ok
Mpowno: 0:00:06 Dcranoce: 0:00:00

Drawing8. Setting the current INF3 model and recognition in this model
Figure 9 shows some output forms based on the results of solving the

problem of classifying living beings according to their characteristics in this
model:
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€D 4.1.3.1. BusyannsaLms pesynsTaTos PacnosHABaHMA & OTHOWeHM: "OBbekT-knaccel . Tekylwan mogens: "INF3"

PacnosHasaemele afbekTol

29| rugsan HAMMEHDBAHME -aseouka N
30| ruens HAMMEHOBAHME BHEESpUHa 7774
31| ryxape 75| HAMMEHOBAHME +owerxa EEED
32| ronasne 34| HAMMEHOBAHMWE -ropuana 7337
33| ronyée 2071 | THM-rnexonuTamwme 7089, v
34| roprnna 13| HAMMEHOBAHMWE -Sopos £9.38
35| ropavua 20| HSMMEHOBAHWE sonk £9.36...
36| roprocTan 28| HAMMEHOBAHMWE -renapa 69.38
30| HAMMEHOBAHMWE -ruena £9.38
EE) DUH 40| HAMMEHOBAHME -aumra £9.36...
39| necrmon 45| HAMMEHOBAHME -snor £9.38
20| gunrs 52| HAMMEHOBAHMWE -se6y 59.38
41| anuHnoxECCTER Nonyrai 52| HAMMEHOBAHME -yrua 59.36...
42| apesonas 86| HAMMEHOBAHMWE -nes £9.38
43| asren 89| HSMMEHOBAHME -neonapa £9.36...
44| ex 91| HAMMEHOBAHWE -nuca 69.38
45| enor HAWMEHOBAHME -cosaka 57.57
pTs [Fe— T PR S
47| wata
48| mapoporok
49| mpad
5] seyr-rocopor THM-maekonuTaoLHE FES0.| | I
S1] =au 37| HAMMEHDBAHME nesouka 1802 v |
52| sety 18| HAMMEHOBAHME BHEEspuHs 1.342.. |
53| sernepoiing 34| HAWMMEHOBAHMWE -ropynna 1.342 1
54| suSarra 75| HAMMEHOBAHME rowera 1.342 |
55| =usp 3| HAMMEHOBAHME Suson 1.082... |
36| Mrpyrca 13| HAWMMEHOBAHMWE -Sopos 1,082 |
57] ratan 17| HAMMEHOBAHME Beptnca 1.082.. |
58| watiran 20| HAMMEHDBAHME -sonk 1.062 |
59| rkakaay 28| HAMMEHDBAHWE renapa 1,082 1
5] kansmap 30| HAMMEHOBAHME risns 1.082.. |
51) kanapsika 40| HAWMMEHOBAHME anmro 1.062 |
52| xaparan 45| HAMMEHOBAHMWE -shoT 1.082 |
B3| rapn 52| HAMMEHOBAHME =6y 1.062... |
64 rawanor 55 HAWMEHOBAHME -keHrypy-sannativ 1,082 |
55| kenrypy-eannati 58| HAMMEHOBAHME roaa 1.082.. |
BB rusu - 82| HAMMEHOBAHME -~yrua 1.062 1 —
< F7l 3 < - o - | > I
|
Momoe Sknaccos | Knacosi o Maxtin UpCx | 8 knaceos o Maxhiin UpCx | BCE knacos: BKJ1. @unsTp no knaco.ukane | BBIKIT. guasTp no knace. wrane pas.avarparse | ||
_ _ __ __ |

€ 4.1.3.2. Busyannsanms pesysTaTos PACNOSHABAHMA & OTHOWeHMe: "Knacc-obbekTs”. Texywan mogeas: "TNF3"

Iﬁg

o

Knacce! MHTer panbHIi ©PHTEPUE CHORETES: " 'CEMAHTUYECKHE PESOHAHE SHAHME
[ |
196 HAMMEHOBAHWE -wyka aHTLHNona v ANm———————————w————nnn—nnmm
197 | HAMMEHOBAHME -arkoronosan smes 4| Gatuan H2EE. | v
198| HAMMEHOBAHME -actpes 5| Gapouk 92EE. | v
199| HAMMEHOBAHME -awepuna &| dereror 92EE. | v
200 THM-serpoBoaHEE 14| duison 926 | v
21| somsar 926 | v
202 | THIM-raroronorie 26| rasens 9256 | v
203 | TWM-racekaree 29| russon 9266 | v
204| THM-npEcMBK oW 43| wvpam 2. | v
205 TN -rmawes 55| zusp 9266 | v
206 | TUM-peisior 56| urpurka E==
57| katan 92E6...| v
62| kaparxan 926 | v
83| nama H2EE. | v
84| nane 92EE. | v
88| neruseu S2EE..| v
92| nowane 926 | v
4| |
MHTErpansHi KPUTEpU CronCTEE: "'CYrma SHaHE'"
144 | peick 8251 v A=,
145 canrar 6251... | v
170 cupax 6251... | v
171| Tamapun 8251 v
191 noper. 8251 | v
53| semneporica S160. | v
69| Komor 155 v
79| kpor 5155 | v
162| cosaxa g128. | v
175 Turp g128. | v
34| ropuana 2081, | v
44| ex 203 v
assoqka FESO... | v
179 Tuwkarx 7513 v
64| kawanar [EE
= 155| cupena 7254 | v
‘v 46| ewana 7054 | v
o . - :
Momowe | Mouck ofeexra B navanc 6O B romeu B0 | Mpeasoywas | Coeagowas | 9 =amsced Boe sammcu | Meuste %LS Mevare TXT Meuare ALL

http://ej.kubagro.ru/2023/04/pdf/08.pdf

Drawing9. Setﬁng the current INF3 model and recognition in this model



Hayunesiii sxxypran KyoI'AY, Nel188(04), 2023 rox 19

4.3. Unsupervised Machine Learning (Self-Learning)
(unsupervised learning)

The subsequent machine learning models will be considered more briefly
than the 1st one, focusing on what distinguishes these models from each other.

Unsupervised machine learning is carried out in two iterations:

- at the first iteration, a basic model is created, in which each object of the
training sample corresponds to a class, and generalizing images of classes (in
our example, these are types of living beings) are not created and not marked by
the teacher in the source data;

- at the second iteration, a cluster analysis of classes is carried out (or
another generalization method is applied), i.e. the unsupervised system itself
determines the objects of the training sample that are most similar to each other
on unlabeled initial data, and then new classes of different degrees of
generalization are created, corresponding to clusters of different agglomerative
clustering tree hierarchies.

At each iteration, all stages of the ASC-analysis considered in the section:
“4.2. Machine learning with a teacher (supervised learning)” of this work.

After the second iteration, all the problems of ASC-analysis listed in
Section 4.1 of this work are solved. But of all these problems, we consider only
one: the problem of classification.

4.3.1. First iteration: creating a base model without generic classes

4.3.1.1. Cognitive structuring of the subject area

In this model, the teacher does not indicate to the "Eidos" system what
type the living being belongs to, because the system itself determines this based
on cluster analysis, but this is done at the second iteration.

Therefore, the classification scales differ from those given in Table 1 and
include only the unique name of a living being. Instead of this unique name, one
could simply use a meaningless code or number of a living being.

The descriptive scales remain the same as in Table 2.

4.3.1.2. Formalization of the subject area
Before entering the initial data (Table 3) into the system, the column of
the initial data file indicating the type of living creatures must be deleted. This

file can be downloaded from the Eidos cloud via a direct link:
https://lc.kubagro.ru/Source data applications/Applications-000380/Inp_data-ALL-wtype.xlsx/

Accordingly, the ranges of classification and descriptive scales are
indicated in API-2.3.2.2 (Figure 10):

http://ej.kubagro.ru/2023/04/pdf/08.pdf
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r g -—- . M
) 2.3.2.2. ¥nueepcanbHuii NPOrpaMMHeli uHTEpdeic MNopTa AanHsl B cuctemy ~IAA0C-X++" i E@g

AeTomatuyeckan dpopmanusauuA npegMeTHol obnacTi: reHepauMa knaccHMKaLUHOHHBIX W ONUCATENbHLIX WKan
W rpafjauuii, a Tawke oby4alouwel W pacnozHaeaemol EcIDOpKkM Ha ocHoBe Dazbl HCXOOHEIX AaHHEIX: “Inp_data™

—3analTe TN dalina MoKogHENX daHHer: np_data’—— —3analTe NapareTpel.
fl = LS -MS Ercel-2003 % Hynu 1 npofiensl currate OTCYTCTEMEM ganHebx H
G AL et CH 6 SHAYEHNAMM
& WLE- MS Excel-2007(20110] YNk W NPOGENE! CHMTETE AAHHEI
[~ Cozaaeare B cpeaHus no knaccam Inp_davr.dbf'?

" DBF - DBASE IV [DBF/NTX) CraHnapr DEF-gaiina

 C5V - CSY =» DBF koHeepTep CraHaapr C5Y-paiina TpeGoBaHuA K (hainy HCXOAHLIX AAHHEIX
—3anaiiTe AHaNasoH CTOAGWOE KNACCHBMKALMOHHEX WKaN—————  —3a0aliTe QHanasoH CTONGWOE ONMCaTEEHEX LWKAI:

HauaneHei cTontel, KNaccHPUKALMOHHEIX WKAT 2 Ha4aneHeIR cToNGel onMCaTENbHER WKAN: 3

K.OHEYHEI CTOAGEL KNACCHPUKALMOHHEX LKA, 2 K.OHEYHBIR CTONGEL OMMCATENEHEIR WKAN: 18
—3analTe pesim —3analme cnocod BEIG0pa Pa3MEPa WHTEPEANOE:

¢ 9 0pManM3aLMI NPEIMETHON OBNACTM [Ha ocHoEE ' np_data' | (% PaEHble MHTEDEANE! C PASHEIM YMCA0NM HAGMLEHWN

' TeHEpaLWM pACNOSHAEaeMOl BRIG0pKM [Ha ocHose "np_rasp'’) ' PasHble MHTEDEANE! C PAEHEIM YMCA0NM HAGMLEHWN

—3anaHWe NapaMeTpoE POPMUPOBAHWA CUEHADWEE MM CNOCO0a MHTEPNPET UMM TeKCToBR nonei 'lnp_data'™

¢ He npumeHATE cueHapHbIi meTog ACK-aHanusa ™ TMpuMeHMTE cueHapHEI MeTog, ACK-aHanusa

[~ TPHMEHWTE CREw. WHT EPMPET SUMID TEKCTOBLIX NONEH KNACCOE [~ TPUMEHMTE CEL, WHTEPMPETALMI0 TEKCTOBbIX NONEH NPHSHAKOE

lMapaMeTpH HHTEPNPETALHH 3HAYEHHH TEKCTOBHX noaed "Inp_data':

Wrrepnperauma T<T-noned knaccog————————————————————————— WHrepnperauma TRT-noneii npyusHakos:
3HAYEHWA NONEA TEKCTOBLE KASCCHPHEAUMOHHEIX WKAN $aina 3HaYEHUA NONER TEKCTOBLIY OMMCATENEHEIX WKAN $afina
MCKOAHEIR AaHHER Thp_data' paccraTpuBaoTcA kak Lenoe MCKOAHEK AaHHER Thp_data' paccmaTpuBaoTcA kak Lenoe

—F.akme Haumerosaria TRADALMA wcnosss Wkan MCnonbS0BaTE:

(% TonbKO MHTEPEANEHEIE YHCNOBEIE SHAYEHWUS [Hanpumep: ''1/3-459873.0000000, 173545 6EEEEE7H)

" TonbKO HAMMEHDEEHMA WHTEPEANLHBIX YMCNOBEIE SHAYEHWA [Hanpuraep: bururansHoe"]

M UHTEPEANEHBIE YUCADEBIE SHAYEHWUS, W M HAWMEHOBEHUA [Hanpurep: "MuHuransHoe: 1/3-{59873.0000000, 175545 66666671
Ok | LCancel |

_: [ \
) 2322 3agaHve pasMEPHOCTH MOZENM C b “INAOC-X++ — x )

WH®OPMALIWA O PASMEPHOCTHW MOLOENKN

K.onuyecTeo rpagautil KAaccHeMEALMOHHEX M ONMCATEEHERR WKAaN B mMogen, T.e.: [199 knaccoe » 36 npuaHakoe]

CTEQ

rpagauMil

ENEHER

wekan Ha onuc

TekcToEbE
BCEMO: 193

’73auame KONMYECTED YHCNOBLIX AHANSS0HOE [MHTEPBAN0E, FPanalUMi] B Wkane:

MepecuuTaTE WKaNk! M rpatauHu BBIATH Ha COZAAHME MOLETW

-— -~ g —
) 2.3.2.2. MNpouecc mmnopTa ganHen us sHewned B "Inp_data” & cucremy "3V1,.'],OC—X++"_

—CTanmH1 HononHeHHsa NpoUece.
1/3: POpMUPOBEHWE KNBCCHPMKELMOHHBIX M ONWCATENbHBX WKAN W rpanauWi Ha ocHoee B "Inp_data"- NloToeo
2/3: MeHepaUuMa 0GYUakWeR BEIGOPKH M 683kl COSEITHA "EventsKO" Ha ocHoee BA "Inp_data"- MToToeo fl
3{3: MeperHOskKocaUMA BOEX B3 OSHHEIX HOEOMD MNOMAOKEHWA- [TOToED

MNPOLECC POPMAMKH3ALIMH NPEAMETHOW OBNACTH 3ABEPLWIEH YCMEWHO W

" Mportos speteri ucno
| | Havano: 08:19:03 Oxonvanue: 8:19:05 I
100% | Ok | i
MNpowno: 0:00:02 Ocranock: 0:00:00

Drawing10. Screen Eontrols API-2.3.2.2
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4.3.1.3. Synthesis of statistical and system-cognitive models
This problem is solved in mode 3.5 with the parameters shown in
Figure 4.

4.3.1.4. Model Verification
This task is solved in mode 3.5 with the parameters shown in Figure 4, but
the results of model verification are viewed in mode 3.4 (Figure 11):

o a0eTe npu Teyutan wonens: INF

Vikmerpansmsii Kpurepiit -

1.ABS - 4aCTHBIM KPUTEPMI KOAWHECTEO BCTPEY COYSTaHMIL “kaac... | Koppenaun ate.yacTor o ofp. 199.943 1.000 0.083 0.471
1. ABS - 4aCTHEIF KDUTEPHI KOMWHECTED BCTPEY COYETaHMH “knac.. | CyMMa 30C.4ACTOT N0 MPHSHAE... 104.194 0.521 0.326
2. PR - 4aTHEIF KPUTERHFT Y2, B2PORTHOCTE o MPHEHAKE 2ReR... | KOpPensiunA yen.eTh. 4aeTar ¢ .. 199.943 1.000 0.083 0.471
2 PR - HACTHLIN KEMTEEMI Y50 BSPOSTHOGTE FT0 MOMSHAKS EPAN... | Cuivia 450 OTH 4SGTET 16 DS 199.938 1.000 0.628
3 PRC2 - HACTHLIN KEMTEEMI YSADEHER BEPOATHOGTS T MDMSHEKa... | KOBDSNALR 45N TH 485707 6 0 199.943 1.000 0.083 0.471
3 PAC2 - YACTHEIF KPUTEPMIR YEADEHAA BEROATHOET 0 MPUSHAKS... | Cyhia NEA.OTH YAETAT 10 NPHS, 199.932 1.000 0.628
4 INF1 - 45CTHI] KpUTEPUIK KOAMHECTE0 SHarMF 0 A Xapkesiy: 6. | CemanTueckui pesoHae sHa. 177.015 0.885 0.322 0.518
4 INF1 - 4aCTHIi KpUTEpUIK KOAMHECTD0 SHarui o & Xapkesiy. 6. | Cyvivia SHarii 107.675 0.538 0.222
5 INF2 - 4aCTHEil KpUTEPHIL KDAHIECTED SHBHAM Mo A Xapk eBitay; B...| CemanTHNECKLAN PEaoHaH 3HA 177.015 0.e85 0.332 0.518
5 INF2 - yacTheilt KpuUTEpUit KDAMIECTED SHaHAH o A Xapk sy, 6...| Cuiia sraral 107.675 0.538 0.222

- HBETHEIR KPUTEpUIL X44KE B0PAT, PASHOCT MEXQY KT . | CoMaNTNECKUM PESOHEHC SHa. 191,667 0. 0.533

7. INF4 - uaerHiii kprrepui ROI (Retun On Investment); seporTHo... | CuMia SHaHA 33.133 . . . . 0.04g

8 INFE - yacTHoIR kpTepHit ROI (Retum On Investmentl: ssposTHo. . | Cuivia aHari 33.133 a. 0.043
9. INFE - 4SGTHEIR KPHTEPHIT PisH yor U Beycn i bep.. | G i pa0HEHE SHa 187.077 0.935 0.270 0.540
9. INFE - §acTHii KpuTepuit parsH yon w e sycn seposTHocTei: sep.. | Cyvivia SHaril 134.286 0.671 0.320
V0INFT - 4aCTHEN KpUTEpI PaoH.YCn 1 fiE3yon BEPORTHOCTEI, Be... | CemaTuNECKUi pEsoHaHE SHa. 187.077 0.935 0.270 0.540
V0INFT - uaCTHES KpUTEpIT: PaSHYCR U fissycn BepOATHOCTEN, Be... | Cyvivia HarAl 134.226 0.671 0.320
Morole no Mepan AoCToBEpHACTM Morouts 0 YaCTOTHEIM pacnpenensHits | TPTNFPFN | (TP-FPLTNFH) | [TFT+F 100 3anath WTEpBAN CrASKUBIHIR
oo —— - —— — § = |
Yumcno TP, TN,FP,FN B " Kp PWii - cy
i HIMBBIX no ux y Ges y ) (1 Mopens”

E ! & —
00 e ET) ) ) 50 -0 0 3 -1 10 20 ) 40 0 0 @ w0 50 100
I DD M ChmtTa G fetnen: (0 P e e ey e e e e e e e
FreaDist 000003 o0 - —
Yucno (TP FPmTPOFP)H 00‘ {TN FN)I(TN-»FN)*‘! 00 powouuﬁ B mopenu: 6. INF3, unnrpam.nhlﬁ KPUTEPUIA - CYMMa 3HAHWA
“ACI MMBBIX no ux v e3 mogens"
=
p
| ey ET e <o e Fol o )
200
00
500
800
EB200C T OB TER MGNGATEL L JETHIAAX W RN POLISIAN B T OT WX YMMIEHGFD KNIYOETEA NBH PANLLX YBOBIERX CHO FEy100 Popua cosaama: 08 04 2073

PASHOC i KOMWUE LTI STPAEIT O WETHIRIS NGRS FELISHIAR B S5 07 U CYLAIFERGrs KomRCrHn T B JEanns CaALrEs. Bty ertepman ermmsemimn = 17

Drawingl1. Screen forms of the model reliability evaluation mode
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If we compare the reliability of models with and without generalized
images of classes (types of living beings), we can see that models with
generalized images of classes have a higher reliability. This is explained by the
fact that the system makes few errors when identifying specific images with
generalized class images, since this is a simpler task than identifying specific
images with their corresponding classes.

4.3.2. Second iteration: creating a model with generic classes

based on clusters

4.3.2.1. Cognitive structuring of the subject area based on the results of

cluster analysis of objects based on models of the first iteration

In this model, the teacher does not indicate to the "Eidos" system what
type the living being belongs to, because the system itself determines this based
on cluster analysis.

Therefore, the classification scales differ from those given in Table 1 and
include not only the unique name of a living being, but also the names of the
clusters to which it belongs.

The descriptive scales remain the same as in Table 2.

4.3.2.1.1. Agglomerative cognitive clustering of classes in the first iteration
model
To carry out a cluster analysis of classes, let's run sequentially the modes
4.2.2.1 and 4.2.2.3 (Figures 12):

-
@) 4.2.2.1, PacueT MaTpHL| CXOACTES, KNACTEPOE 1 KOHCTRYKTOR KN3CCOR =N X

=,

JanalfTe Moneny, LA KOTOPkIX NPOBEOAMTE KNACTEPHO-HOHCTRYKTHEHEIA SHAMMS;

CratuoTuieckme Gasel [NoAcHEHKE N peskMry |

[w :1. 8BS - YaCTHBI KPWTEPMI, KONMYECTED BCTPEY COMETAHMI | KNACCMPMSHAK Y OEREKTORE 00YY, BEIODPEM

v 2 PRCT - 4aCTHEIH KpUTEPMIA Yo, EEPOATHOCTE I-M0 NPMSHAKE CPEAM NPUSHAKOE OFLEKTOE (10 Kacca

[v 3. PRCZ - 4acTHEIN KpUTEpMIA YCIOEHEA BEPOATHOCTE MO NPMEHAEKE Y OTBEKTOE [-r0 KAacca
CHETEMHO-KOrHHTHEHBIE MOZEnd [Bassl 3HaHWE]:

W 4 INF1 - yaCTHEIR KpWTEPWA KOAMYECTED SHAHMA NO A XapKesudy; BEpoATHOCTH M3 PRCT

W 5. INF2 - 4yacTHEIM KpMTEPKEA KOAMYECTED SHEHMIA N0 AXapkesuyy; BepodTHocTH M3 PRCZ

v . INF3 - 4acTHEIN KpWTEpWE: XI-KESAPET, PASHOCTM MEKLY PAKTHYECKMIM M OKMIAEMBIMU 30C, YACTOT M

[v 7. INF4 - vacTHe kpureput BOI [Return On Investment]; seposTHocTy us FRCT

[v 8. INF5 - yacTHem kpprepui ROI [Return On Investment); eepoaTHocTH uz PRC2

[v 9. INFE - 4acTHEIM KpWTEPWE: pasH.ycn K fesycn BEpOATHOCTEN, BepoATHOCTH 1z PRC

v 10.IMF7 - YaCTHBIN KPMTERMI Pa3H.YCA.H OE3YCN. BEPOATHOCTEN; BepoATHOCTH Ws PRCZ [
JanaiTe QManasoH kOGO KNACCOE [NOAMATPHLY) ANA HAMHSE, 1 | 199
[1]3 Cancel
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-
) 4.2.2.1. PacueT MaTpuLL CX0ACTEA, KNACTEPOS 1 KOHCTRYKTOE KNACCos — -— * SRR X

ETB.CLMM MCAOAHEHKMA NPOLECCS

1. Konupoeanue B txt =» B dbf & monenw:10/10-Inf?

2. PacyeT MaTpHuel cxoAcTEa knaccoe & Moaen: 10/10-nf?

3. PacyeT KNacTepoB W KOHCTRPYKTOE kNaccoe & Moden: 10/10-nf?

4. Puzmueckad copTHROEKE M SopacyeT B kNACTEPOE M KOHCTPYKTOE KNSCCOE B 330aHHEX MOOe n5x

PACHET MATPHML CXOAOCTBA, KNACTEPOB M KOHCTPYKTOB KNACCOB JABEPLUEH YCTEWHO M

MporHos BpEMEHH MCMONHEHKS
Havano: 08:42:05 Oxonvanue: B:-44:57

100% Ok
NMpowno: 0:02:52 Ocranoce: 0:00:00

ala
)

) CooBluieHue 06 yCreWHOM SEEEPILEHIY ONEPaLMM

Pacuer FATPHL, CHOACTES KASCCOE YonelwHO SBBEDLIJEH!

MarpuuEBl cXoncTEA KNACCOE COAEPHATCA B Nanke Terywero npuioxerns: CAalD0S<AsID_DATANAD0000024SYSTEMY B cneqymowwms Ga3a% LaHHBIR,
CO51AHHER HE OCHOBS CTATHOTHYSCKHY M MHTENEKTYaAEHE Mogenei: "SaodClsdbs xls”, "SuodClsPrel «ls”, "5 wodClsPre.sls”, "SxodClslinfl.&ls",
"SrodClslnf2 dls”, "SradClelnf3 sls", "SuodClelnfd 2l:", "SuodClelnfG.sls", "SwodClelnfe.ls", 'S wodClel nf7 s

3T Aaskl faHHB oTkpeIBaoTCA & MS Excel W noaroToeneHs 4nA BLAKNEHWA W B OT4eETHI. HO PEKOMEHOYETCA HEMHOMD WX OTPOPMATHPOBETE.

HaureHOBaHMS KONOHOK. B MEATPULLE CROACTES KAACCOE ABNAKTCA HAMMEHOEAHWANM KNACCOE, KOTOPEIE ECTE B KaKA0N CTPOKE. nCGTDMg POAHO ESATE
M W3 CTPOK W BCTAEWTE © TREHCNOHWPOE3HKER B CTPORY HAHMEHOESHMIA FOAOHOK., MNPHASE W+ BEPTHEANEHYD OPHMEHTALWID W BERIPOEHAE KK N0 LEHTPY.
(1 CHOQCTED A3HD B NPOLEHT 3H, NOSTOMY MOHKHD S303TE POPMAT AYeer 83 AECATHIHE SHAKOE H 0TOGPSHATE OTPHLATEAEHEIS SHIYEHHA KPACHEIM LEET O, I

LUHDHH'J EONOHOE, BCTE CHEICA FMMUHWRMSHUPOEATE MO PEANEHEIR SHAYEHUAM 0AHHEIX, 3 TAK#E CAENaTE CETEY B Tafnuue.

Drawing12. Screen forms of the mode 4.2.2.1 calculating the similarity matrices of
classes of various models of the first iteration of machine learning without a teacher

Figure 13 shows the first screen form of the mode of cognitive clustering
of classes (mode 4.2.2.3)

0

B OAHHOE MOGETH 199 knaccos. I'Ipu TaEOM EONWYECTEE KNACCOE NpOULEeCs aI'fIDMEDaTHBHDIti K.OMHWUTHEHOR K.ANACTEPHMIAUHH MOKET 3aHATE 3AMETHOE BRERA.

F.pome Toro 4A oT 06pasKeHA 4 eHOporparisl KOrHMTHEHDN KNACTEPMEEUMM MOKET NOTPES0BATBCA MPAPHYECKIHIA Parfn ¢ GOMBLIMM YMCAOM MHKCENEHE No ¥ W no Y.
3anaTe pasMEpHOCTE MPaPUIEcKoro $aling, a TAKHKEe PASMED MCNONBSYEMBIX WPMPTOE, TOAWMHY AMHME W ADYMHE NapaMETPE! OTOOPAKEHUA AEHAPOrPatMEl MOKHO
KAMEHYE NO kHoNke: T apameTpel”. ECnW 34187 M MOAENE 407 OTOGPA#EHHA AEHIPOrPamMibl M PAHEE B HEA NPOBOAMACA PACHET AEHAPOMakEL, TO OTOGPASHTE

ee 63 NePEpAcieTa [T.6. SHAYMTENEHO BEICTDEE, YEM C PACYETOR) MOXKHO KAMKHYE No kHonke: 'Tlepepucoeate Ges nepepacyeta’. 3Ty onepaumia MakHo

NOETOPATE MHOCO P33, YTO NO3E0NAET anﬁDaTb HY#HEIE NAparET pbl BM3YanMSaLHi9

Drawing13. The first screen form of the mode of cognitive clustering of classes

Instead of explaining what constitutes a cluster analysis of classes in the
Eidos system, we will give a help of this mode (Figure 14):
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) Momowes no pexaamy: 4.2.2, (C) Cuctema "IAN0C-K++" |E|E|é]

K.NacTepHO-KOHCTPYKTHEHEIN SHANMS - 3TO MATEMATHYECKME METOL SHANMSa 4aHHE,

OGECTIEMHE JHILLLME;

- BLIABAEHME KA3CC0E, HAMODNEE CHOAHEIY MO CHCTEME M AETEPMMHALMK M DFEEAUHEHHE Wy B
KNACTEpk

- BEIAENEHHE KNSCTEPOE KNACCOE, HAMGONEE CUIBHO OT MYSKILMESA N0 CHETERME LK AETERRUHALLML 1
NOCTROEHME M3 HWX NONKICOE KOHCTPYKTOE KNACCOE, NP 3TOM OCTaNBHBIE KNACTE0bl BKAKMEKTCA B
KOHCTOYKTEI B KEYECTEE NPOMEHKYTOHEIR FEKLY NONKICaM;

- BEIABNEHME PEKTOPOE, HAUGDIEE CHOAHBIE MO AETERMMHUPYERBIN Wil K1ACCEM 1 OFbEIMHEHME 1Y B
KNACTEpk

- BEIABNEHHE KASCTEDOE PaKTOPOE, HAHMAONEE CHABHD OT IMYSWMECA N0 AETEPRWHUDYEhBIN Wbl
KNACCAr M NOCTPOSHKME W3 HUX NOIHC0E KOHCTOYKTOE $aKkTopos, MM 3TokM OCTanbHEIE K1acTepsl

EENHYSHOTCA B KOHCTPYETEl B KA4YECTEE NPORERYTONHER MEHLY NONDCIA,

CocToaHMA 0ffbEKTa YNPABNEHKMA, COOTBETCTEYHLLME KIACCAM, BEANYEHHEIM B OOMH KNacTep, MOoryt

BBME AOCTUMHYTEI GAHOBRERMEHHD, T. 8. ABAAKTCH COBMECTMMBIMU [KOMMUMOHHEIMM] MO 4ETERUHMPYRIL M
W PakTopard. CocToaHMA 0fbEKT 8 YNPABAEHWA, COOTBETCTEYIOWME KNACCA, 0BPAZYILMM NOAKCS
KOHCTPYKTE, HE MOFYT BBME 4OCTHIHYTE QQHOBPEMEHHD, T.&. ABAAKTCA NPOTHEONOAOKHBIMM Ao
AETEDMHUHHPYOLLMM W3 $aKTOPEN [SHT SMOHHCT MYECKMRM).

K.OHCTPYKT KNACCOE NPEACTSENAST COS0M CHCTEMY NPOTHEONOADKHER, T.B. HEHGOMNEE HEMOKOHIHA
Jpyr Ha gpyra KNaccoE [KOTOPEIE HA3EIEAMTCA NOMKICAMM KOHCTPYKTE] M CHeKTR NPOME#RYTOMHER KA3CCOE,
FacnpegeneHHels MERGY NOAKICAMM B COOTEETCTEHM CO CEOMM CHOACTEOM-PAZAMYMEN C HHMHM,

P SKTOpEI, BEAKYEHHEIE B OOMH KNACTER, DKASEIBANT CXOAHOE BENMAHME HA NOBEQEHHE OFLeKTa
YNPAENEHUA W MOMYT, MPH HEOBROAMMOCTH, BEME MCNONES0BAHE! ANA SatdeHbl Apyr apyra. F akTopel,
O6pasYHILLME NONDCa KOHCTPYKTS, OKA3BIEAKT NPOTHEONOADKHOE BAMAHKE Ha NOBEAEHWE OEEKTa
YrPaENEHMA.

K.nacTepHo-KOHCTPYKTMEHEIR 8HANMSE KAaCCOE NOSBOAAET CRAEHMUTE MK M0 CHOACTEY CHCTEMB
AETEDMUHALMMA W OTOSPASHTE 3TY WHPOPMEUMID B Har NAGHOMN rpaduieckoll goprde 2d CemMaHTUYeck ol CeTH
KAACCOE.

KJ'IaCTEpHD'KDHCTpHKTHBHbIn AHANME PAKTOPOE NOSEONAST CPAEHWTE PEKTODRl N0 CHOACTEY MR
ENHAHIMA Ha NEpexog, OSEEKTA B SH,IJ.':]LLI,HE COCTOAHKWA H l:l'l'l:lﬁpEISHTb ATY HHPOPRALHKD B HAMNAAHOR
rpafHIEcKOl POPME CEMAHTHYSCKON CETH PEaKTOPOE.

Drawing14. Help mode 4.2.2.1 of the Eidos system

Agglomerative cognitive clustering of classes was proposed by the author
and implemented in the Eidos system in 2011 [11, 12].

Figure 15 shows a screen form for displaying the stage and the execution
time forecast. The results of cognitive clustering of classes are shown in Figures
16 and 17:

o
(‘) 4.2.2.3. ArnoMepaTuEHas ApEBOENAHER KnacTeprsauma knaccoe. (C) Cucrema "3WNA0C-X++ | =5 -éIL-I

ETBD,HH HCNOAHEHWA NPOLECCS

MoeT NpoLecs KOTHUTMEHDMN KNaCTEpKH3a0M9 KNACCoE B Mogend: 1 0-nfd. 196,199

MporHo: EpereHH MCNOAHEHKS
Hauano: 09:15:11 Oxkonvanue: 11:13:09
97% Lancel

Mpowsno: 1:55:35 Ocranock: 0:02:22

4

Drawingl5. Screen form for displaying the stage and forecasting the execution time
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EH,E[POI'PAMMA KOMrHUTUBHON KﬂACTEPM3AL|MM KNACCOB B MOOESIN: “INF4'

"ACK-aHanms XMBsIX CYLLECTE No ux B y Gea yuntenn (camooGyuenne) (unsupervised learning)-ucxogHan mogens™
vaan 180
BAHIE Kananor 1
MopCKon nes 104
SAHNE st a7
KOTHK 104
73
B AHIIE Mopi 104
135
S AHIE apesonas az|}
BAHNE -
BAHWE- ks b
ME Tonese
BAHIE xapn
BAHIIE MOPCKOR KOHEK
 aOPCROR Maw

HAVIMEF

HAMMEHO!

HAMEF

HAVIMEF

HAVIMEHOBAHWE - 0CEtHHOr

HAMME

HAVIMEHOBAHME nayic

HAVIME

HAVIMEHOBAHIE exiana

HAVMEHOBAHWE nsrywis

HAVIMEHOBAHIE raaioka

H BAHME -mopcras meaysa

HAVMEHOBAHUE mopckan smen
MEHOBAHL!

HAMMEHOBAHME smkoranaaas ames

IAVIMEHOBAHUE -

SAHUNE MypaBeR
EHOBAHIE Groxa

HAVMMEHOBAHUE TepMnT

HAVMEHOBAHUIE 60Xt Kopomka

HAVIME HOBAHWE #ys-Hoe0por
HAMMEHOBAHUE xomap
AVIMEHOBAHVIE -+
HAMMEHOBAHMWE -xomuaHan myxa
AVIMEHOBAHME tancs K
HAMMEHOBAHIE 4 "

LALIM
HAVIMEHOBAHWE yaoa

-apa
ME-ronyce
HAMMEHOBAHIAE roprimia
HAVIMEF nonyran

HAMMEHOBAHUE crepasthum

HAVMEHOE
HANMEHOBAHME.
HANMEHOBAHM
HAVME HOBAHIA
HAVME
MEHOBAHI
AMMEHOBAH!
HANMEHOBAHME pocomaxa
AMMEHOBAHI
HANMEHOBAHME ca
AVIMEHOBAHIE -cypoK
BAHWE
HAVIME HOBAHME koot &9
BAHI 70
HAVME HOBAHME Kkopcak 72
IMEHOBAHI = 7a
HAVME 81
HANMEHOBAHIE Germa 7
HAVMEF sanu 51
HANMEHOBAHIE 386y s2
HAVMEF 82
nos 86
HAVIMEHOBAHME neonapa 89
HAVMEY -nmca 21
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20
28
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a0
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26
20
49
55
56
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a3
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2
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5
e
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Drawing16. Agglomerative dendrogram of cognitive clustering
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USMEHEHUWE MEXKIIACTEPHbIX PACCTOSAHUA NPU KOFTHUTUBHOW KNACTEPU3ALIMU KITACCOB B MOOESN: “INF4"
"ACK-aHanNu3 XUEBEBIX CYLLECTE MO UX NPU3HaKaM, MalluHHOoe oby4eHne 6e3 yunTenn (camoodyyueHue) (unsupervised learning)-ucxoaHan moaens"
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Drawingl7. Graph of changes in intercluster distances with agglomerative cognitive

clustering
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4.3.2.1.2. Formation of initial data with generalizing classes corresponding
to clusters based on the results of cognitive clustering in the
model of the first iteration

For this purpose, mode 5.2 is intended in the Eidos system. This mode is

extremely fast. After execution, the screen form shown in Figure 18 is
displayed:

-

5
€) 5.2. Cospanvie KNACCOE Ha OCHOBE KNACTEDOE |ﬂﬂlﬂ_hj

CO30AHME KNACCOR Ha OCHOBE KNACTEPOB HCTEWHO 3ABERWEHD I
0 OHAKD, BECTPETMAMCE CAMWEDM LAWHHEIE HAMMEHOEAHMA KNACTEPOE, KOTOPRIE HE 0OPatOTaHE! [CAWWKEOM MHOMD YPOEHERN MEDAPXMM].

TarHen pestoar nozeonaet, kak, AONDNHWTE aeTomMarHsHpoBaHHDE OBYEHME C YYMTENEM JETOMAETHYECK MM DOUYEHHEM OES YHTENA,
Tak, M PEANH30EATE DOYEHHE BES YUHTENA B YMCTOM BMAE. KOME TOMD B AAHHOM DEMMME COZLAIITCA MCROHEIE AAHHEIE ANA MOEnEH
MHOMOCAOAHKL HEAPOHHBIX CETER. B pesynsrare patore pesma cosnad @ain "Inp_data.csv”, aHAN0MMSHEN MCHODHOMY
"Inp_data.xlz(x]", to ¢ JOMOAHUTE NEHBIMK knaccudmk aUMOHHBIRMK WEAaNak1 ANA Ka#L0MD YPOBHA MEPAPHM LEPEEA ar NOMEPATHEHOM
K.NECTEPWEALMY KNACCoE [peskit 4.2 2 3), W HOBIMM KNACCANM, COOTEETCTEYNILMMM KNACTEPAN,

PeayneTupytowmil fain Hakogkred no myr: C:haidos<alD_DATAMnp datablnp_data cav.

MNpenfpazosaHme “Inp_data.cev” => "Inp_datasls(4]" MowH ocywecTerTe & MS Excel und & oHnain CSY-XL5 koHeeprope. Ho nepeg
AT HEOGXO0MMO NEPEF.OOMPOBATE 3TOT dain 13 kogmposk 0EMBEE [D05] 6 Wi 65001 [Unicode UTF-8). 3ro npowe ecero
CAENSTE B GAOKHOTE MAM BO BHEWHEN KOHEERTOPE, KOTOPEIN MOKHD BRIZESTE, KAMEHUE N0 KHOMKE EHMEY 3TOMD 0kHa. [TpM 3ToM
MPEEMNEHEIE NAPAMETPEI NEPEKOIMPOBLLMES YKE YCTAHOBNEHE! NpOrpatatHo. OoTaerca nuwe kakkHyTe "Haimu' u ' Nepekoguposare”.
Mpu BEOAE BaHHeR W3 Inp_data.cey” B M5 Excel HEOEXO QWUMO & yucnossm KONOHK N NOMEHATE LECATHYHEIE TOUKH Ha SaNATHIE
[OHNEIH KOHEEETOPE! OOBMHO STO 2K Catu].

NP BEBO0E RaHHe W3 daina "Inp_dataslslx]" & cvoteny "Jaoc” & AP1-2.3.2. 2 moryr Beme coagat mogen MHOMOCNOAHBLX
HEAPOHHLIX CETER. an amoro 6 AP1-2.3.2.2 Hago co30aBaTE MOLEM AR KEHLOT CA0R, 3a15aA KNACTH NPEIEIYWErD C0R

.3, MPM3HAKM NOCAEIYOWErD Ao, HTofk! KO0bl KAACCOE & HAWMEHOBAHMAY KNACTENOE COOTEETCTE0BANM Koam kaccos 5 HOBOM
FAOMENH MCKOOHBIE KAACCHPWEALMOHHEE Wransl & ' |np_data xls(x]" nocTagnens NMEPE] HOBBIMM Wranamu © WieHanq Buaa Laver_#H#"
COOTEETCTEYHIL MMM CADAM HEMPOHHOM CeT. [0CNE 3TOM0 MOKHD BEECTH MCKONHRIE 0aHHEIR M3 Inp_data xls(x] B cucTery "Jigoc”
BAPI-2 322, 3 saTem BoINDAHMTE CHHTES M BEPHEME LMD MOGENEN B PEXMMHE 3.5 W Lanee PEWETE B HWY PaEAHIHEIR 331344 KaK

ORMHD [CH. pestii B.4 1 wenn peskma 1.3),

OEYHEHHE BE 3 HYMTENA:

1. Cosnate mMonent, B KOTOPOM Kamnory 0fbexTy 00ydamnL el ELG0pKH COOTBETCTEYET OIMH KNacE.

2. [pOBECTH KNACTEPHEIA AHANMS KNACCOB, T.E. BeINOAHMTE petiimel 4221 w4 223,

3. BLInOnHHT b LAHHBIH PEKMI.

4 B patine; "Inp_data xlz{x)" NPUCEOMTE KNACCAM, COZ1AHHRIM HA DCHOEE K1GCTEPOE, MMEHA, COOTEETCTEYHIWLME MY ChBICAY,
B, Co30aTk CTATMCTHYECKME W CHCTEMHO-KOMHUTHEHEIE MOLEH M PEWATE B HH 330344, KaK OOBMHO [CH. pestiim 6.4,

MNeperogiposwme TAT- W C5Y-paiinos

Drawing18. Screen form based on mode results 5.2.

Let's recode the file: c:\Aidos-X\AID DATA\np data\Inp data.csv from

OEM 866 (DOS) encoding to UTF-8 (Unicode) encoding (Figure 19):
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§ Recodervilo = | B (i)

Mepexoanposare Tekcr | [epekopuposate daiinel | Y6pars BOM | O nporpamme

MyTe noncka |chAidos-XVAID_DATANInp_data O63op

Macka |*.cov Haiiti OcTanoBnTE

W ckate B nogkaTanorax

OGpaboTka daiinoe

Wecxoghan kogupoeka  cpBG6 = Kowewnwan UTF-8 = [Nepekogwposate
Ouncrute cincok | | CoxpaHATe opuriHan © pacluMpeHnem  ~ -

chAidos-X0AID_DATANRp_data\Inp_data.csv

[JoGaeneno daidnoe: 1

s el e -

Drawing19. Screen form of the file transcoder

Entering data from a CSV file into MS Excel is carried out using MS
Excel tools in the menu item: Data-From text-Delimited-Comma separator,
Encoding 65001 (UTF-8).

In this work, it is not possible to present the source data file generated by
mode 5.2, due to the fact that it has 200 rows and 28 columns, the length of
values in cells reaches 189 characters, for example:
((127.(156.(130.168))).(((46.93).((25.105).((104.136).(197.199)))).(((159.193).((
76.103).(60.100))).((171.(125.(140.146))).(11.((121.141).((112.(10.173)).((12.(5
0.70)).(101.(71.94)))))))))). Therefore, Table 7 shows only the structure of the
source data file, and it is fully available at the link:
https://lc.kubagro.ru/Source_data_applications/Applications-000380/Inp_data-clusters.xIsx.

Table7— The structure of the initial data file generated by mode 5.2

= 3 = |3 =S| x s 5
SIS |o|o|~|wo|wm|<|o|«|—|20]c Q12| |E|3|F|le|B|= — | T |2
o (0 P R I e I et B B Y I i O I T F|2|z|F|o|Ss|E|lZ|S|w|T|=
||| | o|oc|o|og|o|og|a|lo|ala|T| I olz|3I|3|=z|6|9 w
|52l 5l7lz|l=zlz|lzlsl7|7|s|2|%|c|ag d|&|g|2|8|2|2|2|2|5
E S = = Il = = Il = = Il 3 = s 8 8 § % g{l’ g | g E x o) é
2 @ e = 3|3
T = )
1 2 3|4 |5]|6 7|18 |9|10(11(12|13|14|15(16 |17 |18 |19 (20 (21|22 |23 |24 |25(|26 |27 |28
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4.3.2.2. Formalization of the subject area

29

When entering data from the initial data file (Table 7) into the system,
API-2.3.2.2 indicates the range of classification scales from 2 to 12, and
descriptive scales from 13 to 28 (Figure 20). Before starting this mode, you need

to copy the file: Inp data-clusters.xlsx to Inp data.xlsx.

¢ 2.3.2.2. ¥HMBEpCcanHbIA NpOTpaMMHLIR MHTERHERC MMNDPETa AaHH. B cucTemy ~IMA0C-X=+" =N X

3analime TMN daiina MoxogHeX aaHHe: lnp_data'™ 3analiTe napameTpbl:

™ =S - M5 Excel2003 C LG # Hya W npatensl cuqrate OTCYTCTEWMEM aanHe:x
TaHaa -paina

& RLS%- MS Excel-2007(2010) RETET " Hynu v npotene cudrate 3HAYEHWAMK ganHe

[~ Cozpasate B cpenHus no knaccar "lnp_dawr.dbf**?

" DEF - DBASE IV [DEF/NTx] Cranaapt DBF-paiina

(" LSV - CSV => DEF roneepTep Cranaapt CSY-paiina B e s e it e |
3analiTe AMaNasoH CTONBLOB KACCHPMKALMOHHEI LK 3T 3agaiiTe AMANAasoH cTOABWLOB ONMCATEbHLIN LKA

HauanbHbii cTonGey kAaccHdHK ALHOHHG WK.an; 2 HauyaneHeIi cTonGew onuMcaTensHeIR WAt 13
KoHeyHsIli cTanbew kNaccidik aLMOHHE WKan: 12 K.oHedHbIE CTOABEL ONWCATEBHEIN WK A 28
3anarTe ek Sapafme cnocod EIG0pa PasMEpa HHTEPEAN0E:

(* PopMaNMIaUHM NPEAMETHOR 0BNacTH [Ha ocHogs “lnp_data'] * PaeHble MHTERBANE! C Pa3HEIM YMCAOM HIGMOAEHIMA

" T'eHepauMk pacnosHaBaeMol BeIGopKkK [Ha ocHoBe "Inp_razp'’) (" PazHble MHTERBANE! C PABHEIM YMCAOM HIGMOAEHIMA

3agaHue NApaMETROE POPMHDOBAHMA CUEHADMES MW CNOC06a MHTEQNPET LMK TEKCTOBR Noner Inp_data'™

* He npMteHATE cueHapHEIR MeTog ACK-aHanuza 7 TTpPMMEHMTE CLEHaPHEIR MeTod ACK-aHanuza

[MapaMeTpw HHTEPNPETALHH 3HAYEHHH TEKCTOELX noaeH "Inp_data':

WHrepnpeTauma TXT-noned Knaccos: WHrepnpeTauma TXT-nonei NpUaHaKoE:
SHAYEHMA NONEN TEKCTOBBI KASCCHEPUK AUHOHHEIX WK AN daiina 3HAYEHMA NONEE TEKCTOBLIX ONMCATEBHEIX WKaA dalina
WCHOAHEL AaHHER "Inp_data" paccHaTpMEAKTCA KaK Lenoe WCHOAHEL 4aHHEIR "Inp_data" paccHmaTpMEAHTCA KaK Lenoe

K.akme HaumeHosaHuA TPADALMA YucnoBs Wean Menonb30saTs:

(* Toneko MHTEPEANEHBIE YUCNOBRIE SHAYEHA [Hanputaep: *'1/3-{59873.0000000, 178545 6EEERETY

(" ToneKo HAMMEHOBAHWA WHT EPEANEHEE YHCI0BER SHAHEHWA [Hanpurep: "MuHUManeHoe"]

(™ W UHTEpBANEHBEIE YMCIOERIE ZHAYEHMA, M W8 HAUMEHOESHWUA [Hanputiep: * MuHUMansroe: 1/3-{59873 0000000, 178545 BEEREET})
Ok LCancel |

AeTomaTtHyeckan dropManuzauua npegMeTHoH obnacTi: reHepauuA KnaccHdPMKaUHOHHBIX H ONHCATENEHEIX WKan
W rpagauni, a Tawke obyvawwen W pacnozHaEaemoi EbIDOPKM Ha ocHoBEe Daszbl HCXOOHBIX AaHHEIX: "Inp_data™

[ TPMMEHHTE CNEL. MHTERNPET UM TEKCTOBEIX NONSH KNACC0E [ TPMMEHWTE CREL MHT SPNPET AWK TEKCTOERR NONEN NPHMSHAKOE

=

Drawing20. Control Screen Form API-2.3.2.2

As a result, classification and descriptive scales and gradations were
created, as well as a training sample, which is the initial data encoded

(normalized) with their help (Tables 8, 9, 10):
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Table8— Classification scales and gradations (in full)

Ne HauveHosaHre

HAMMEHOBAHWE-akyna-kaTpaH

HAMMEHOBAHME-aHTunona

HAMMEHOBAHWE-apa

HAMMEHOBAHMWE-6abynH

HAMMEHOBAHME-Geremot

HAMMEHOBAHME-Genka

1
2
3
4
5 HAMMEHOBAHWE-6apcyk
6
7
8

HAWMEHOBAHWE-Genbivi measeab

9 HAMMEHOBAHWE-613oH

10 HAMMEHOBAHME-6noxa

1" HAMMEHOBAHWE-Goromon

12 HAVMMEHOBAHWE-60bsi KopoBka

13 HAVMEHOBAHWE-60pos

14 HAVMEHOBAHWE-6yiiBon

15 HAVMEHOBAHWE-6ypblit

16 HAVMEHOBAHWVIE-BapaH

17 HAVMEHOBAHVIE-Bep6ntoa

18 HAVMEHOBAHWE-BuBBEpUHa

19 HAVMEHOBAHWE-Boaopes

20 HAVMEHOBAHWE-Bonk

21 HAVMEHOBAHVE-Bombat

HAVMEHOBAHWE-Bopobeit

HAVMEHOBAHWE-BopoHa

HAVMEHOBAHWE-BbIXyxonb

HAWMEHOBAHWE-ragtoka

HAUMEHOBAHME-rasens

HAUMEHOBAHWE-rekkoH

HAVMMEHOBAHWE-renapa

HAUMEHOBAHME-rneHa

HAMMEHOBAHME-rnyxapb

HAMMEHOBAHME-ronaens

HAMMEHOBAHME-rony6b

HAMMEHOBAHWE-ropunna

HAVMMEHOBAHME-ropnvua

HAMMEHOBAHWE-ropHocTan

HAVUMEHOBAHWE-geBo4ka

HAVMEHOBAHWE-gensduH

HAVMMEHOBAHWE-gecmog

22
23
24
25
26
27
28
29 HAMMEHOBAHWE-rn660H
0
1
2
3
4
5
6
7
38
39
40

HAVMMEHOBAHWE-guHro

41 HAVMEHOBAHWE-ANIMHHOXBOCTLIV Nonyraw

42 HAVMEHOBAHWE-gpeBona3a

43 HAVMEHOBAHWVE-asTen

44 HAVMMEHOBAHWE-ex

45 HAVMEHOBAHWE-eHoT

46 HAVMMEHOBAHWE-exvaHa

47 HAVMEHOBAHWE-xa6a

48 HAVMEHOBAHWE-aBopoHOK

49 HAVMEHOBAHWVE-xvpad

50 HAUMEHOBAHWE-xyk-Hocopor

51 HAMMEHOBAHME-3asny

52 HAUMEHOBAHME-3e6y

53 HAVMEHOBAHWE-3emnepoiika

54 HAMMEHOBAHME-3y6aTtka

55 HAMMEHOBAHWE-3y6p

56 HAUMEHOBAHME-urpyHka

57 HAMMEHOBAHWE-kabaH

58 HAWUMEHOBAHME -kaiimaH

59 HAUMEHOBAHME-kakaay

60 HAUMEHOBAHME-kanbmap

61 HAUMEHOBAHME-kaHapeiika

62 HAMMEHOBAHWE-kapakan

63 HAVMEHOBAHWE-Kkapn

64 HAVMEHOBAHMWE-Kawanot

65 HAVMEHOBAHWE-keHrypy-Bannabu

66 HAVMEHOBAHWE-Kku1eu

67 HAVMEHOBAHWE-kuT

68 HAVMEHOBAHVIE-ko3a

69 HAVMEHOBAHWE-koioT

70 HAVMEHOBAHWE-komap

71 HAVMEHOBAHWE-komMHaTHasi Myxa

72 HAVMEHOBAHWE-kopcak

73 HAVMEHOBAHMWE-kocaTka

74 HAVMEHOBAHWE-kocyns

HAVMEHOBAHWVE-koweka

HAWUMEHOBAHME-kpab

HAWMMEHOBAHME-kpanuBHuk

HAUMEHOBAHWE-kpokoaun

HAMMEHOBAHME-kpoT

HAMMEHOBAHME-kpbinaH

HAMMEHOBAHME-kpbica

HAMMEHOBAHME-nama

HAMMEHOBAHWE-naHb

HAMMEHOBAHME-ne6eab

HAMMEHOBAHWE-nes

HAMMEHOBAHME-nemyp

HAWMEHOBAHWE-nexuBey

HAVMMEHOBAHWE-neonapa

75
76
77
78
79
0
1
2 HAVMEHOBAHWE-kyHuua
3
4
5
6
7
88
89
90

HAMMEHOBAHWE-neTy4as Mblilib

91 HAUMEHOBAHME-nuca

92 HAWMEHOBAHWE-nowagb

93 HAVMMEHOBAHME-nsrywka

94 HAVMMEHOBAHWE-maickuin xyk

95 HAUMEHOBAHWE-makaka

96 HAVMMEHOBAHWE-maHryct

97 HAVMMEHOBAHWE-mapTbliLka

98 HAWMEHOBAHWE-menBeab

99 HAVMMEHOBAHWE-meaBeab rpusnu

100 HAWMMEHOBAHME-monsock

101 HAUMEHOBAHME-monb

102 HAUMEHOBAHME-mopx

103 HAMMEHOBAHME-mopckas 3se3na

104 HAMMEHOBAHME-mopckas 3mest

105 HAMMEHOBAHWE-mopckas Meaysa

106 HAMMEHOBAHME-mopckast CBUHbs

107 HAMMEHOBAHME-mopckoi KoHek

108 HAMMEHOBAHWE-mopckoi KOTUK
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109 HAVMMEHOBAHWE-mopckoit nes

110 HAVMMEHOBAHWE-mopckor s3blk

111 HAVMEHOBAHWE-myn

112 HAVMEHOBAHVIE-mypaseit

113 HAVMEHOBAHWE-mypasben

114 HAVMEHOBAHWE-HaHAay

115 HAVMEHOBAHWE-Hepasny4Huk

116 HAVMEHOBAHWVE-Hopka

17 HAVMEHOBAHWE-HopH1ua

118 HAVMEHOBAHVIE-oBua

119 HAVMEHOBAHWE-okyHb

120 HAVMEHOBAHWE-oneHb

121 HAVMEHOBAHWE-omap

122 HAVMMEHOBAHWE-onoccym

123 HAVMEHOBAHWE-open

124 HAMMEHOBAHME-opukc

125 HAMMEHOBAHME-oca

126 HAMMEHOBAHME-ocen

127 HAMMEHOBAHME-ocbmuHor

128 HAMMEHOBAHME-naHaa

129 HAVMMEHOBAHWE-naHTepa

130 HAUMEHOBAHWE-nayk

131 HAVMMEHOBAHWE-neckapb

132 HAMMEHOBAHME-nukwa

133 HAUMEHOBAHME-nnHrenH

134 HAMMEHOBAHWE-nupaHbs

135 HAMMEHOBAHME-noneska

136 HAVMMEHOBAHWE-nonos

137 HAVMEHOBAHWE-nomopHmk

138 HAVMEHOBAHWE-noHu

139 HAVMEHOBAHMWE-nyma

140 HAVMMEHOBAHWE-nyena megoHocHas

141 HAVMEHOBAHWE-peyHoi pak

142 HAVMEHOBAHWE-pocomaxa

143 HAVMEHOBAHWE-pbich

144 HAVMEHOBAHMWE-cairak

145 HAVMEHOBAHWE-canamangpa

146 HAVMEHOBAHWE-capaHya

147 HAVMEHOBAHWVIE-CBUHbS

148 HAVMEHOBAHWE-ceBepHbIi onexb

149 HAMMEHOBAHWE-cenbab

150 HAMMEHOBAHWE-cemra

151 HAMMEHOBAHWE-cepsan

152 HAMMEHOBAHME-cepHa

153 HAMMEHOBAHWE-cu3apb

154 HAMMEHOBAHWE-cupeHa

155 HAMMEHOBAHME-ckaT

156 HAMMEHOBAHWE-ckopnuoH

157 HAMMEHOBAHME-ckyHC

158 HAMMEHOBAHME-cnenosmeiika

159 HAMMEHOBAHWE-cnusHsak

160 HAMMEHOBAHME-cnoH

161 HAVMMEHOBAHWE-co6aka

162 HAVMMEHOBAHWE-cosa

163 HAVMEHOBAHWE-conosei

164 HAVMEHOBAHWE-com

165 HAVMEHOBAHWE-copoka

166 HAVMEHOBAHWE-cTepBATHUK

167 HAVMEHOBAHWE-cTpayc

168 HAVMEHOBAHWE-cTpeko3a

169 HAVMEHOBAHWE-cypok

170 HAVMEHOBAHWE-TamapuH

171 HAVMEHOBAHWE-TapakaH

172 HAVMEHOBAHWE-TeneHok

173 HAVMEHOBAHWE-TepmuT

174 HAUMEHOBAHME-Turp

175 HAWUMEHOBAHME-TpuToH

176 HAVMMEHOBAHWE-TyaTtapa

177 HAMMEHOBAHWE-TyHel

178 HAMMEHOBAHWE-TyLikaHuMK

179 HAMMEHOBAHME-TioneHs

HAMMEHOBAHME-ynas

HAMMEHOBAHWE-ynoa

HAMMEHOBAHME-yTka

HAMMEHOBAHME-casaH

HAMMEHOBAHME-theHek

0
181
182
183 HAMMEHOBAHWE-yTKOHOC
184
185
6

HAMMEHOBAHME-chnamuHro

187 HAVMMEHOBAHWE-chopens

188 HAVMEHOBAHVE-xameneoH

189 HAVMEHOBAHME-xomsik

190 HAVMEHOBAHVIE-xopek

191 HAUMEHOBAHWE-LbinneHok

192 HAVMEHOBAHWVE-yaiika

193 HAVMEHOBAHVIE-yepeb

194 HAVMEHOBAHWE-yepenaxa

195 HAVMEHOBAHME-WwmHWwmna

196 HAVMEHOBAHWE-L1yka

197 HAMMEHOBAHWE-amkoronosas aves

198 HAVMMEHOBAHVIE-scTpe6

199 HAUMEHOBAHWE-siwepuua

200 | LAYER_10-((127.(156.(130.168))).(((46.93).((25.105).((104.136).(197.199))))-(((159.193).((76.103).(60.100)))(171.(125.(140.146))). (1 1(121.141).((112.(10.173)).((12.(50.70)).101-(71.94)) ) |

201 | LAYER_10-((59.115).(123.(61.((66.(167.(114.133))).((162.(((43.153).(163.165)).(181.191).((3.33).(35.41))))).((166.(85.186)).((77.182).(184.(22.48))) (137.192).(198.(19.23))) )))))

202 | LAYER_9-(((158.180).(64.109).(67.(108.(73.102))))).(145.(42.117)).((38.179).(63.(((107.110).((32.54).(119.(24.31))))-((155.164).(177.187)).(196.(1.131)).(132.134).(149.150)))))))))

203 | LAYER_9-(((46.93).(25.105).((104.136).(197.199)))).(((159.193).((76.103).(60.100)))-((171.(125.(140.146))).(11.((121.141).((112.(10.173)).(12.(50.70)).(101.(71.94)

204 | LAYER 9-(123.(61.((66.(167.(114.133))).((162.(((43.153).(163.165)).((181.191).((3.33).(35.41))))) (166.(85.186)).((77.182).(184.(22.48))).((137.192).(198.(19.23)))))))))

205 | LAYER_8-(((159.193).((76.103).(60.100))).((171.(125.(140.146))) (11.((121.141).((112.(10.173)).((12.(50.70)).(101.(71.94))))))))

206 | LAYER_8-((145.(42.117)).((38.179).(63.(((107.110).(32.54).(119.(24.31)))).((155.164).(177.187)).(196.(1.131)).((132.134).(149.150))))))))

207 | LAYER_8-((188.(16.27)).(154.((44.(18.75).(68.(9.17)))).(185.189).(161.174).(152.157).(172.(148.151))))))))

208 | LAYER_8-(53.(((69.79).(72.74).(81.(7.51)))).((((52.82).(86.89)).((91.(13.20)).((28.30).(40.45)))).((((26.29).(49.55)) (56.57).(62.83))).(((84.88).(92.95)).((97.(2.4))((5.6).(14.21)))))))

209 | LAYER_8-(61.((66.(167.(114.133))).(162.(((43.153).(163.165)).(181.191).((3.33).(35.41))))).((166.(85.186)).(77.182).(184.(22.48))).(137.192).(198.(19.23))))))))

210 | LAYER_7-(((69.79).((72.74).(81.(7.51)))).((((52.82).(86.89)).((91.(13.20)).((28.30).(40.45)))).((((26.29).(49.55)). (56.57).(62.83))).(((84.88).(92.95)).((97.(2.4)).((5.6).(14.21)))))))

211_|_LAYER_7-((171.(125.(140.146))).(11.((121.141).((112.(10.173)).((12.(50.70)).(101.(71.94)))))))

212 | LAYER 7-((38.179).(63.(((107.110).(32.54).(119.(24.31)))).((155.164).(177.187)).((196.(1.131))-((132.134).(149.150)))))))

213 | LAYER 7-((66.(167.(114.133))).(162.(((43.153).(163.165)).(181.191).((3.33).(35.41))))).(166.(85.186)).(((77.182).(184.(22.48))).(137.192).(198.(19.23)))))))

214_| LAYER_7-(154.(44.((18.75).(68.(9.17))))-((185.189).((161.174).(152.157).(172.(148.151)))))))

215 | LAYER_6-(((52.82).(86.89)).((91.(13.20)).((28.30).(40.45)))).((((26.29).(49.55)).((56.57).(62.83))).(((84.88).(92.95))-((97-(2.4))((5.6).(14.21))))))

216 | LAYER 6-((135.(116.122)).((((118.120).(126.128)).((138.160).(195.(111.113)))).(((170.190).((8.15).(36.96)).(((98.99).(129.139)).(142.143).(144.169))))))

217 | LAYER_6-((162.(((43.153).(163.165)).(181.191).((3.33).(35.41))))).((166.(85.186)).(77.182).(184.(22.48))).((137.192).(198.(19.23))))))

218 | LAYER_6-((44.((18.75).(68.(9.17)))).(185.189).(161.174).(152.157).(172.(148.151))))))

219 | LAYER 6-(11.(121.141).(112.(10.173))((12.(50.70)).(101.(71.94))))))
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220 LAYER_6-(63.(((107.110).((32.54).(119.(24.31)))).(((155.164).(177.187)).((196.(1.131)).((132.134).(149.150))))))

32

221 | LAYER 5-((((118.120).(126.128)).(138.160).(195.(111.113))))(((170.190).((8.15).(36.96))).(((98.99).(129.139)). (142.143).(144.169)))))

222 LAYER_5-((((26.29).(49.55)).((56.57).(62.83))).(((84.88).(92.95)).((97.(2.4)).((5.6).(14.21)))))

223 | LAYER_5-((107.110).((32.54).(119.(24.31)))).(((155.164).(177.187)).(196.(1.131)).((132.134).(149.150)))))

224 | LAYER_5-((121.141).(112.(10.173)).(12.(50.70)).(101.(71.94)))))

225 | LAYER_5-((158.180).(64.109).(67.(108.(73.102)))))

226 | LAYER_5-((166.(85.186)).((77.182).(184.(22.48))).(137.192).(198.(19.23)))))

227 | LAYER_5-(185.189).(161.174).(152.157).(172.(148.151)))))

228 | LAYER_5-(162.(((43.153).(163.165)).(181.191).((3.33).(35.41)))))

229 | LAYER_4-(((118.120).(126.128)).((138.160).(195.(111.113))))

230 | LAYER_4-(((155.164).(177.187)).((196.(1.131)).(132.134).(149.150))))

231_| LAYER_4-(((170.190).((8.15).(36.96))).(((98.99).(129.139)).(142.143). (144.169))))

232 LAYER_4-(((43.153).(163.165)).((181.191).((3.33).(35.41))))

233_| LAYER_4-(((52.82).(86.89)).((91.(13.20)).((28.30).(40.45))))

234 | _LAYER_4-(((77.182).(184.(22.48))).(137.192).(198.(19.23))))

235 | LAYER 4-(((84.88).(92.95)).(97.(2.4)).(5.6).(14.21))))

236_| LAYER_4-((106.(175.176)).(183.(194.(58.78))))

237 | _LAYER_4-((107.110).((32.54).(119.(24.31))))

238 | LAYER_4-((112.(10.173)).((12.(50.70)).(101.(71.94))))

239 | LAYER_4-((161.174).((152.157).(172.(148.151))))

240 | LAYER_4-((34.37).((39.(80.90)).(124.(65.87))))

241 | LAYER_4-((46.93).((25.105).((104.136).(197.199))))

242 | LAYER 4-((64.109).(67.(108.(73.102))))

243 | LAYER 4-((69.79).(72.74).(81.(7.51))))

244 | LAYER 4-(44.(18.75).(68.(9.17)))

245 | LAYER_3-(((26.29).(49.55)).(56.57).(62.83)))

246 | LAYER_3-(((98.99).(129.139)).((142.143).(144.169)))

247 | LAYER_3-((12.(50.70)).(101.(71.94)))

248 | LAYER_3-((137.192).(198.(19.23)))

249 | LAYER_3-((138.160).(195.(111.113)))

250 | LAYER_3-((152.157).(172.(148.151)))

251 | LAYER_3-((159.193).((76.103).(60.100)))

252 | LAYER_3-((170.190).((8.15).(36.96)))

253 | LAYER_3-((18.75).(68.(9.17)))

254 | LAYER_3-((181.191).((3.33).(35.41)))

255 | LAYER_3-((196.(1.131)).(132.134).(149.150)))

256 | LAYER_3-((25.105).(104.136).(197.199)))

257 | LAYER_3-((32.54).(119.(24.31)))

258 | LAYER_3-((39.(80.90)).(124.(65.87)))

259 | LAYER_3-((72.74).(81.(7.51)))

260 | LAYER 3-((77.182).(184.(22.48)))

261 | LAYER_3-((91.(13.20)).(28.30).(40.45)))

262 | LAYER 3-((97.(2.4)).((5.6).(14.21)))

263 | LAYER_3-(127.(156.(130.168)))

264 | LAYER 3-(171.(125.(140.146)))

265 | LAYER_3-(183.(194.(58.78)))

266 LAYER_3-(66.(167.(114.133)))

267 | LAYER_3-(67.(108.(73.102)))

268 | LAYER 2-((104.136).(197.199))

269 | LAYER 2-((118.120).(126.128))

270 LAYER_2-((132.134).(149.150))

271 | LAYER 2-((142.143).(144.169))

272 | LAYER 2-((155.164).(177.187))

273 | LAYER_2-((26.29).(49.55))

274 | LAYER_2-((28.30).(40.45))

275 | LAYER 2-((3.33).(35.41))

276 | LAYER_2-((43.153).(163.165))

277 | _LAYER_2-((5.6).(14.21))

278 | LAYER 2-((52.82).(86.89))

279 LAYER_2-((56.57).(62.83))

280 | LAYER_2-((76.103).(60.100))

281 | LAYER_2-((8.15).(36.96))

282 | LAYER 2-((84.88).(92.95))

283 | LAYER_2-((98.99).(129.139))

284 | LAYER 2-(101.(71.94))

LAYER_2-(106.(175.176))

LAYER_2-(108.(73.102))

LAYER_2-(112.(10.173))

LAYER_2-(119.(24.31))

LAYER_2-(12.(50.70))

LAYER_2-(124.(65.87))

LAYER_2-(135.(116.122))

LAYER_2-(145.(42.117))

LAYER_2-(156.(130.168))

LAYER_2-(166.(85.186))

5
286
287
288
289
290
291 | LAYER_2-(125.(140.146))
292
293
294
295
296

7

LAYER_2-(167.(114.133))

LAYER_2-(172.(148.151))

208 | LAYER 2-(184.(22.48))

209 | LAYER 2-(188.(16.27))

300 | LAYER_2-(194.(58.78))

(
301 | LAYER_2-(195.(111.113))
302 | LAYER_2-(196.(1.131))

303 | LAYER_2-(198.(19.23))

304 | LAYER_2-(39.(80.90))

305 LAYER_2-(47.(147.178))

306_| LAYER_2-(68.(9.17))

307 | LAYER_2-(81.(7.51))

308 LAYER_2-(91.(13.20))

309 | LAYER_2-(97.(24))

10 LAYER_1-(1.131)

11 LAYER_1-(10.173)

12 LAYER_1-(104.136)

13 LAYER_1-(107.110)

14 LAYER_1-(111.113)

15 LAYER_1-(114.133)

16 LAYER_1-(116.122)

17 LAYER_1-(118.120)

18 LAYER_1-(121.141)

19 LAYER_1-(126.128)

20 LAYER_1-(129.139)

21 LAYER_1-(13.20)

22 | LAYER_1-(130.168)

323 LAYER_1-(132.134)

324 LAYER_1-(137.192)

325 | LAYER_1-(138.160)

326 LAYER_1-(14.21)

327 LAYER_1-(140.146)

328 LAYER_1-(142.143)

329 LAYER_1-(144.169)

330 LAYER_1-(147.178)
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331

LAYER_1-(148.151)

332

LAYER_1-(149.150)

333

LAYER_1-(152.157)

334

LAYER_1-(155.164)

335

LAYER_1-(158.180)

336

LAYER_1-(159.193)

337

LAYER_1-(16.27)

338

LAYER_1-(161.174)

339

LAYER_1-(163.165)

340

LAYER_1-(170.190)

341

LAYER_1-(175.176)

342

LAYER_1-(177.187)

343

LAYER_1-(18.75)

344

LAYER_1-(181.191)

345

LAYER_1-(185.189)

346

LAYER_1-(19.23)

347

LAYER_1-(197.199)

348

LAYER_1-(2.4)

349

LAYER_1-(22.48)

350

LAYER_1-(24.31)

351

LAYER_1-(25.105)

352

LAYER_1-(26.29)

353

LAYER_1-(28.30)

354

LAYER_1-(3.33)

355

LAYER_1-(32.54)

356

LAYER_1-(34.37)

357

LAYER_1-(35.41)

358

LAYER_1-(36.96)

359

LAYER_1-(38.179)

360

LAYER_1-(40.45)

361

LAYER_1-(42.117)

362

LAYER_1-(43.153)

363

LAYER_1-(46.93)

364

LAYER_1-(49.55)

365

LAYER_1-(5.6)

366

LAYER_1-(50.70)

367

LAYER_1-(52.82)

368

LAYER_1-(56.57)

369

LAYER_1-(58.78)

370

LAYER_1-(59.115)

71

LAYER_1-(60.100)

72

LAYER_1-(62.83)

73

LAYER_1-(64.109)

74

LAYER_1-(65.87)

75

LAYER_1-(69.79)

76

LAYER_1-(7.51)

77

LAYER_1-(71.94)

78

LAYER_1-(72.74)

79

LAYER_1-(73.102)

80

LAYER_1-(76.103)

81

LAYER_1-(77.182)

82

LAYER_1-(8.15)

383

LAYER_1-(80.90)

384

LAYER_1-(84.88)

385

LAYER_1-(85.186)

386

LAYER_1-(86.89)

387

LAYER_1-(9.17)

388

LAYER_1-(92.95)

389

LAYER_1-(98.99)

The agglomerative dendrogram shown in Figure 16 has 15 levels of
hierarchy. Each level of the hierarchy of the agglomerative dendrogram of
classes corresponds to a neural network layer, in which clusters of this hierarchy
level act as neurons, and clusters of the previous hierarchy level act as receptors.
At the zero level, the names of living creatures act as neuron classes, and their
signs act as receptors (see Table 5). Therefore, a 15-layer neural network is

obtained.

However, at the moment, the software implementation of the Eidos
system does not allow building neural networks with more than 10 layers,

which, however, is quite enough.

Table9— Descriptive scales and gradations ((fragment))

KOD_ATR | NAME_ATR
1 LWWEPCTb-ecTb
2 LWEPCTb-Het
3 NEPbA-ecTb
4 NEPbA-HeT
5 ANLO-ecTb
6 ANLIO-HeT
7 MOJTOKO-ecTb
8 MOJTOKO-HeT
9 BO3OYLWHbIN-ecTb
10 BO3OYLUHbIV-HeT
11 BOOHbIV-ecTb
12 BOOHbIV-HeT
13 XULWHWK-ecTb
14 XULWHWK-HeT
15 3YBACTbIV-ecTb
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Descriptive scales and gradations in this model (Table 9) do not differ
from those created earlier in other models (Table 5).

Tablel0- Training set (fragment)
NAME_OBJ N2 [N3 [N4 | N5 [N6 | N7 [N8 | N9 | N10 | N11 [ N12 | N13 | N14 | N15 [ N16 | N17 | N18 [ N19 | N20 | N21 [ N22 [ N23 | N24 | N25 [ N26 | N27 | N28
akyna-kaTpaH 1 202 [ 206 | 212 | 220 | 223 | 230 | 255 | 302 | 310 2 4 5 8 10 11 13 15 17 20 22 23 25 31 34 35
aHTunona 2 208 [ 210 | 215 [ 222 | 235 | 262 | 309 | 348 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
apa 3 201 [ 204 | 209 | 213 | 217 | 228 | 232 | 254 | 275 | 354 2 3 5 8 9 11 14 16 17 19 22 24 26 31 33 36
6abywH 4 208 [ 210 | 215 [ 222 | 235 | 262 | 309 | 348 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Bapcyk 5 208 [ 210 | 215 [ 222 | 235 | 262 | 277 | 365 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Beremot 6 208 [ 210 | 215 [ 222 | 235 | 262 | 277 | 365 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Genka 7 208 | 210 243 | 259 | 307 | 376 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 36
Benblii MeaBeab 8 216 | 221 | 231 | 252 | 281 | 382 1 4 6 7 10 11 13 15 17 19 22 24 28 31 34 35
Bu3oH 9 207 | 214 | 218 244 | 253 | 306 | 387 1 4 6 7 10 12 14 15 17 19 22 24 28 31 33 35
6noxa 10 | 200 | 203 | 205 | 211 | 219 | 224 | 238 287 | 311 2 4 5 8 10 11 14 16 18 19 22 24 29 32 34 36
Goromon 1 200 | 203 | 205 | 211 | 219 2 4 5 8 9 11 13 16 18 19 22 24 29 31 33 36
BoXbs KOPOBKA 12 | 200 | 203 | 205 | 211 [ 219 | 224 | 238 | 247 | 289 2 4 5 8 9 11 13 16 18 19 22 24 29 32 34 36
6opos 13 208 | 210 [ 215 233 | 261 | 308 | 321 1 4 6 7 10 12 13 15 17 19 22 24 28 31 34 35
Byrison 14 208 | 210 [ 215 | 222 | 235 | 262 | 277 | 326 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Bypblii MeaBeab 15 216 | 221 [ 231 | 252 | 281 | 382 1 4 6 7 10 11 13 15 17 19 22 24 28 31 34 35
BapaH 16 207 299 | 337 2 4 5 8 10 11 13 16 17 19 22 24 28 31 33 35
Bepbnion 17 207 | 214 [ 218 244 | 253 | 306 | 387 1 4 6 7 10 12 14 15 17 19 22 24 28 31 33 35
BMBBEPUHA 18 207 | 214 [ 218 244 | 253 343 1 4 6 7 10 12 13 15 17 19 22 24 28 31 33 35
BOJOpE3 19 | 201 | 204 | 209 | 213 | 217 | 226 | 234 | 248 | 303 | 346 2 3 5 8 9 11 13 16 17 19 22 24 26 31 34 36
BOJK 20 208 | 210 [ 215 233 | 261 | 308 | 321 1 4 6 7 10 12 13 15 17 19 22 24 28 31 34 35
Bombar 21 208 | 210 [ 215 | 222 | 235 | 262 | 277 | 326 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Bopoben 22 | 201|204 [ 209 | 213 | 217 | 226 | 234 | 260 [ 298 | 349 2 3 5 8 9 11 14 16 17 19 22 24 26 31 34 36
BOpOHa 23 | 201|204 [ 209 | 213 | 217 | 226 | 234 | 248 | 303 | 346 2 3 5 8 9 11 13 16 17 19 22 24 26 31 34 36

4.3.2.3. Synthesis of statistical and system-cognitive models in which classes
are created on the basis of clusters obtained by objective similarity
/ difference of objects of the training sample by their characteristics
This task is solved in mode 3.5 with the same parameters as before, shown
in Figure 21:

© 2.5 Cvres v seprdiKkaLMa MoSEnE! ==
38080 MOREAH ANR CHHTESE U BEPHPHKALMIA Texywsa Mogens
CramucTuseckite Sassr:
[# 1. ABS - 4aCTHbIl} KPHTEPHE: KOMMMECTED BOTPEN COMSTAHHE, 'K NS00 PHSHAK'" Y DOLEKT OB 06Y4.B6IG0IM 1,488
3208ATE HCTOMHMK, AGHHEIX 1A PacHeTa Moem ABS

& Ofyuanwan seifiopks  Abs  Prel  Pre2 ¢ Infl 7 Inf2 O Inf3 O Infd O InfS O InfE 0 Inf7

3anaiiTe SHEYEHME POHE B MATPMUE SOCOMOTHEIK YaCTaT 9, 0000000 Momouwe.

v 2 PRCT - 4acTHEIR KPHTERMA YO, BEPOATHOCTE 10 NPU3HEKA CPEAM NPU3HEK0E OOBeKT OB (10 KNaccs 2 PRCT
I¥ 3. PRLCZ - 4acTHEIR KPHTERMA: YCNOBHSA BEROATHOCTE iT0 NPWMEHaKa Y 0TESKTOE (o Kiacca 3 PRCZ
CMET EHHO-KOPHWTUEHBIE MOAEAM (63361 SHEHMI)
[V 4. INF1 - 43CTHER KPHTERHIL KONMYECTED SHaHME No A X apresyy; seposTHoCTH ue PRCT & 4.INF1
[V 5. INF2 - Y3CTHEIH KPHTERHIL KOAMYECTED SHEHHM N0 A XEPREEHUY; BEEPOATHOCTH HE PRC2 " BINF2Z
¥ B INF3 - 43CTHEI KPHTERHIL HU-KEAAPET, PASHOCTH MEMAY PIKTHSCKMIMM M ORMAAEMEIMM S5C, YSCTOTatMH " BINF3
[ 7. INF4 - uacTHe kpurepui ROI (Retum On Investment]; sepoaTHocTU 1s PRCT 7. INF4
[ £ INFS - uacTHe kpurepuic ROI (Retum On nvestment]; sepoaTHocTy s PRC2 8 INF5
[% 9. INFE - 45CTHBI KPUTERUE PA3H.UCN.M BE3UCN BEPOATHOCTEE, BEPOATHOCTM 1a PRCT 9 INF&
[% 10INFT - UaCTHEIA KPUTEPUD: PasH.UCAW BE3UC A BEPOATHOCT SN, BEPOATHOCTY us PRC2  10INF7
MapateTpl Ky UMBIOLEH BEISORKM B PaCT ke [BYTCTRENHER Noaxkaa:
K.akuie DEbEKTE O6YM, BLISOPKM KONUPOBATS: MOACHEHUE MO AAFOPLTHY BEPHPUKAUMM [lnA kanaoi 5aaaHHOH

& Konuposars 5ci0 ofysaolLyg Bifopiy A BT

£ KOMMpoBATE TONLKO TeKyLIME OfbeiT & CHTes U BepHbHaLMo
¢ Konuposars kanasit N offbeir € Tonsko sepusMcaLmo
¢ Konuposars N cnguais offoskTos " Tonsko curres
¢ Konwposars offbeiril ot N1 a0 N2 [fastest)
¢ BODBIE HE MEHATE PACTOSHABSEMYIO BoIOpKY 3apalite npousccop

© cPU & HRU
Unanst us 06y4 B5IG0PKK CKOMHPOBAHHBIE OBHEKTb! Nonposhes Orofpakats npousce?

MSMEPRETES BHYTREHHIRA ROCTORSRH, MOGENM

 Heuanate * Bes BUSyanHsaLmM

7 Yaanare 7 Busyanuzauma 3 c.

1CNOMb30BEHME TONSKD HAMGDEE AOCTOBEPHBIX PESYNSTATOE pacrosHasars: Rasp.dbl 1 LeNeCoBpasHOCTS NpUMEHEHIA BYTCTPEMHDro Nolxoas
PacueThsii pazmep B pesynTaros pacnostasanis Rasp.dbf pasen 3890194 Gair, 7.0 01811513 % or M&X-sosmomnoro, [or 276)
3anaire, eroneke % or wexoanoh B L Rasp.dbf OCTABUTE, uianan HauMeree AccToseRHEIR pesyneTarel pacnosnasenit | 1, 0000000

B NpureHuM GUTCTPENHOMO NOARKOAS HET HE0GX0GHMOCTH, CHHTES M ESPHPUKEUHA MOOENER G4aYT BEINDIHEHEI HE OCHOES BOEH BRIGORKH,

ok Cancel

Drawing21. Screen form of control of the mode of synthesis and verification of statistical
and system-cognitive models

4.3.2.4. Model Verification

Verification of models in which classes are created on the basis of clusters
obtained by objective similarity/difference of training sample objects by their
characteristics (Figures 16, 17) shows that these models have higher reliability
than the original ones (Figure 22):
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r ~ ——
€ 34 060buubopwa No 40CTos.MoASACH NP pas.AHT.kpwT. Tekyuias moaens: INF1”

1. ABS - 4ACTHEI KPUTEPMA KON|BCTED BOTDEY COUSTAHMIT “kASC.

Vikmerpansmsii Kpurepiit

Koppensuna ase yactor ¢ ofp.

1337.335

260.165

1. ABS - 43CTHEI KPHTEPMI KOMMHECTED ECTREY COUETHHIL “knac...

Cyviva ade.4acTor o NpHaHaE... 182.842 20.710 0.320 0.054
2 PR - 4a0THAN KDUTEOUI Yo BEPOSTHOGTE Fr0 NDMaHaKa open... | Kappenauwa yon oTH 4acTor 6 o 1337.335 260.165 0.941 0.083 0.453
2 PR - HACTHLIN KEMTEEMI Y50 BSPOSTHOGTE FT0 MOMSHAKS EPAN... | Cuivia 450 OTH 4SGTET 16 DS 1335.569 471,977 0.940 0.622
3 PRC2 - HACTHLIN KEMTEEMI YSADEHER BEPOATHOGTS T MDMSHEKa... | KOBDSNALR 45N TH 485707 6 0 1337.335 260.165 0.941 0.083 0.453
3 PRC2 - 4aCTHAN KEUTEQUTt YCADEHER BEPOSTHOCTS 0 NpMsHaKa.. | Cyvivia Yo OTH 4SCTAT M0 MPa. 1335.569 471.977 0.940 0.622
4 INF1 - 45CTHI] KpUTEPUIK KOAMHECTE0 SHarMF 0 A Xapkesiy: 6. | CemanTueckui pesoHae sHa. 1100.027 148.983 164.074 0.781 0.333 0.526
4 INF1 - 4aCTHIi KpUTEpUIK KOAMHECTD0 SHarui o & Xapkesiy. 6. | Cyvivia SHarii 653.241 7.001 157.662 0.466 0.177 0.219
5 INF2 - 4SCTHE KpUTEPUMIE KOAMIECTS0 SHEMUT 10 A X apKeBMY, 6. | CEManTUNECKUl pesoHaHe sHa. 1100.027 142.323 164.074 0.781 0.333 0.526
5 INF2 - uacTHe KpUTSpUiK KOAMIECTEO SHaRUT N0 A X apkesuay, 6. | Cyvivia naral 653.241 7.081 157.662 0.466 0.177 0.213

5. INF3 - 4acTHEif KpUTEpUL Xy B AAPET, PASHOCTH MEAY PAKTH

7 INF4

nacTHI kprTeprit RO (Retum On Investment): seposTHo.

8 INF§

HaeTHEIR KpuTepwit A0 (Fetum On Investment): ssposTHo.

CoMaNTLHECKu PESOHEHE SHa.

Cyrma sHaHui

Cuirda sHaHAA

1350870 150.437

177.108

0.022

0.022

9 INFE - 4acTHbih KpUTEpMIL PasHICn 1 Gesycn BeposTHOETEl, B2p.

Cemanmieckull pesoHant oHa.

B

0.838 0.280 0.540
9, INFE - 4ECTHGIA KPUTEPMI Pa3H.YCA.M BE3UCN BEPOATHOCTER: Bep... | Curiva SHaHM 0.593 0.125 0.321
T0INF7 - SaCTHEi 1T EpUEi; PASH.YENM GESYCN.BEPORTHOCTEN; BE... | CEMAHTUNECKMi PESOHAHE SHa. 0.838 0.280 0.540
A0INFT - YECTHBIA KPUTEPHE PASH.UCA.U BESUCNBEPOTTHOCTEIN, B6... | Cuniva SHaHM 0.583 0.125 0.321
Al | _l"
MoMoLLE Mo MEpaN AOCTOBEPHOCTI MOMOULE M0 4aCT OTHBIM pacTpEREnEH KM TPTN,FRFN | [TPFPLITNFN) | (TFIT+F100 3a0aTb WHTEPBAN CrAGKABAHIA
FreqDistr(00003 jog. - -
Yucno TP,TN,FP,FN peweHui B mogenu: 6. INF3, MHTerpansHLIA KPUTEPUHA - CY
"ACK- IKMBBIX CY LY no ux y Ge3 yuuTens ( y ) ( pervised learning) M3 P
1323
-100 -90 80 -0 -£0 50 40 -30 -20 -10 i nO %
MaCT PaCcnp.yP CX NOAHO-NONOXHTENSHLX PELISHI UBCT PACNP Y. CX ICTMRHO-NONERHTENLHEOC petuseHni (TP) Koppenaus yacTaTkeix pacnpesenctmd THEP, ENTP- 49.0 % Dopuma cosgaka: 10.04 2023071557
(gup PELLEHIIT J{f} Pa3k. 00 ypasH.CxaA, lﬁxmnmnpmm FNTP: 120 % uTepsan criakneaA = 17
FreaDiz 00000 09
Yucno (TP-FP)/(TP+FP)*100, (TN-FN)/(TN+FN)*100 peweHuin B mogenu: 6. INF3, UHTerpaneHbIn KPUTEPUIA - CYMMA 3HAHUA
“ACK- HUBBIX CY no ux % Ge3 yuuTens ( y ) (unsupervised learning)-knaccel U3 knacrepos”

800

o

200

1) -80 -80 -0 80 50 40 -30 -20 -10 i

-zcn/

400

FS340CT (GT4SCTES nanCAuTan s ACTL N O Sl 8 % o 0 Y UMSPIOT KoTSCTa npu S yorenn: xaacrss: (TREDMP TR 00
PaIm0CTH KOMAMECTI GTPHUATE ALY HCTHWHA W NGHMGE PELERAR B % OT 10X CYMMAPHOTD HOTWSEC B3 1P painux YPOBMAX CXaACTBa (TH-FHY(THAFN) 00

Dopma coznaka: 10.04 2023-07:16:13
epoan conaiaain = 17

Drawing22. Screen forms of the mode for assessing the reliability of statistical and
system-cognitive models
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4.3.3. Automatic classification of living beings based on
their features by generalized classes created on the basis of clusters

4.3.3.1. Solution of the classification problem in the "Eidos" system

In the Eidos system, there are several ways to solve this problem.

One option is cluster analysis of classes (modes 4.2.2.1, 4.2.2.3). But with
389 classes in the model, the cluster analysis of classes in the Eidos system can
take a significant amount of time.

Another option is, which we will consider in this paper, is to view the
results of classification of training sample objects by classes in modes 4.1.3.1,
4.1.3.2 and other modes of the classification results output subsystem 4.1.3. But
first it is necessary to perform this classification in the most reliable model
based on the results of their verification in mode 3.4, i.e. in the Inf3 model (see
Figure 22). To do this, in mode 5.6 we will set the system-cognitive model Inf3
as the current model (Figure 23) and in it in mode 4.1.2 we will classify living
beings (Figure 24). We will view the classification results in modes 4.1.3.1 and
4.1.3.2 (Figures 25 and 26).

3analiTe TEKYWYD CTAT. MOLENE MM MOLENE SHAHME

CTarucTHyECKME Oaskl;

(1. ABS - 4acTHEIN KpWTEpUWE; KOAMYECTED BCTPEY COYETAHMI "Knacc-npKaHar Y ofbekTos odyq, BRIGOpKH

(" 2 PRCT - 4acTHBIE KpWTEPME: YoN. BEPOATHOCTE M0 NPMSHAKA CPEAM NPUEHAKDE 0FLEKTOE Mo KNacca

("~ 3 PRCZ - 4acTHEIE KPWTEPMIE: YCNOBHAA EEPOATHOCTE I-F0 NPM3HAKE Y OOBEKTOE |10 KNacca
CHCTERMHO-K.OrHWTHBHBIE MOAEMH [Baskl sHaHME):
(4 IMFT - 4acTHEIE KPWTEQME KOMMYECTED SHaHWE No A Xapkesuyy; BepoATHOCTH 1z PRCT

5 IMF2 - 4acTHEIN kpHTEpME KOIMYECTED SHAHMWEA N0 A X apkesuyy; BepoATHOCTH M3 PRCZ

D

b, IMF3 - yacTHEIN kpHTepME; XU-KEALPAT, PAZHOCTH MEHAY PAKTUYECKMMM M OHMIAEMBIMM 00 Y3CTOT arlE

7. IMF4 - yacThed kpurepuic ROI (Return On Investment]; sepoAtHocT uz PRCT
8. INF5 - yacThedi kpurepuic ROI (Return On Investment]; sepostHocTi uz PRCZ

9. IMFE - 4acTHEIN KPWTEpWE PaSH. Yo, W BE3YCN. BEPOATHOCTEM; BepoATHOCTH WE PR

T3 Ty Ty

T0UMNFT - yacTHRIN EpUTEPME pasH.ycn M Oe3Ycn. BEPOATHOCTERN; EEPOATHOCTH M3 PRCZ

K.aK 3a0aBaTE NaparETPel CHHTESE MOLEned
B kauecTBE TEKYWEN MOKHD S408TE NOAYD U3 PAHEE PACYMTaHHEN B peskkiay 3.1, 3.2, 3.3 Wi 3.4 cTar. monensi
W MOAENEN SHAHWH, HO 10 MCCNSA0BaHMA AOCTOBENHOCTH MOLENEN B Pese 3.5 pEKOMEHIYETCA BRIODATE B KaYECTEE

TekyweR Gazy sHaHue IMF1. Crbicn Mogenelil SHaHWE, NPMMEHARMENR B CHCTere " AH00c+++" PACKPET B NYGIMEALMAY,

pastElLEHHER No aapecard: http: /e kubaaro. iudaidozdindes. htm, http: /A bwirps, comfile/ 793311/

Ok Cancel

Drawing23. Screen form of the mode 5.6 of giving the system-cognitive model Inf3 the
status of the current model
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WO ESERN:"

4.1.2. MNakeTHoEe pacnozHaEaHME B TS

—Ha rakora npouseccopse ERINOAHATE PAcCNoOSHIEaHWE!

i Ha ueHrpaneHorm npoueccope [CPLY)
* Ha rpactuisckonm npoueccops [GPL]

COToSpaxkarTe CTagui Npouecca MornonHeHHS

= bes BUsganqzauHu;

i BuUzyanusaumWa 3 c.
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Drawing24. Scre-en forms_ mode 4.1.2 classification
training sample objects
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Drawing25. Screen form of the mode 4.1.3.1 displaying the results of classification of

objects of the training sample

http://ej.kubagro.ru/2023/04/pdf/08.pdf




Hayunsiit sxypHan Kyol'AY, Ne188(04), 2023 rox 38

@) 4.132. BUsyaAM3aLMR PE3YNBTATOR DdCHOBHEBa:Vﬂ & OTHOWEHA: "Knacc-06nekTh”. Tekywan mogens: “TNF3” S e ! E@I&r
Knaccel WHTErpansHER KpUTEDMEA CAOACTES: ' CEMAHTUYSCK N PESOHSHE SHEHUE'
22| LAYER_44(143. 15311163 165111 81151 1((3. 33L(35.41)1) 33| necron 83,730 v | O 10.04.2023 o7
233 LAYER_4((52.92).(86. 83)L1(31.[1 3.20]).((28.30).(40.45) 34| ropuana 80.64..| v | 000 10.04.2023 o7
234 LAYER_4((77.182).(184.122.48)1L((1 37.192).1198.013.23)I) 80| kpsinan 79,72 v | 00O 10.04.2023 [
235/ LAYER_4-((84.89).(92.35L((97.2. 41 (5.6L014.21)0) 65| KeHrypyBanNatu 2.61...| v | 000 O 10.04.2023 [
236 LAYER_4{(106.[175.176)).183.134.(58.78)1) 87| neryp 2.61...| v | 000 O 10.04.2023 [
237 LAYER_4{(107.110)(32.54L1112.124.31)1) 73.75..| | 00O 10.04.2023 [
238 LAYER_4{(112.10.173L((1 2.(50.70]L.(101.(71.94)]) 90| neTyian Mol 44| | OO0 10.04.2022 [
239 LAYER_4{(1 128 opuke 54.20...| v | I 10.04.2022 o7
3 S0]1.(124.[E5.87)) 2| armunona 52.78. [ 10.04.2022 o7
241 LAYER_4{(46.9311(25.105).((104.1361.(197.138])] 1| akynakarpan 40,732, U 10.04.2022 o7
242 LAYER_4{(54.109)(E7.1108.73.102)) S
243| LAYER_4{(ES.79LIF2.74) 21751 < | LIJ
244| LAYER_4{44.118.75)68.(2.1 7))
i 245 LAYER_3((26.29).(43 55L1(56.57).(62.83])) = o
i 248 LAYER_3(99.99).1129.139)1.(142.143)(144.169)] J oy
247 LAYER_34(12.(50.70)) (101.(71.94])) 3| ecron 17800 (v | W 10.04 2023 o
| 34| ropuana 1237 v | 10.04.2022 o7
I 248) LAYER 31[137 152 (136,13 231) 80| kpsinan 1693 v | W 10.04.2022 o7
| 249) LAYER_ HH[1 381801351111 2] 65| kerrypyBannatu 1648 v | I 10.04.2023 o7
l 250| LAYER_ HI152157) [172[1 31511 87| nerp 1648 v | I 10.04.2023 o7
251) LAYER_ $1[158153) [I75.10%)£0 100} 1586 v | W 10,04 2023 o
252| LAYER_3-(170.190).((2.15).(36.96)]) 30| neryan raoie 1369 v | M 10.04.2023 or.
| = i:é;iﬁl::f‘aﬁaﬂ[:;;]]:]% . 125 opace 5L | 10042023 .
= 2| arminena .21 [ 10.04.2023 o7,
256/ LAYER_3{(195.(1.131)L((132.134).(145.1500) ] Em— o M 1004 2023 7
256 LAYER_3{(25.105)(104.136) (157.139)])
ARTHAVED 200 RAVIAAQ 4 1 hd hd
: | ®5 o | )
Morowe Mowex ofwerta ‘ B nawana B ‘ B koreu B | Mpensayuas Creayowan 9 sanueei Bre sanoH | Mesare KLS | Mesare TXT | Mesare ALL |

Drawing26. Screen form of the mode 4.1.3.2 displaying the results of classification of
objects of the training sample

4.3.3.2. Solution of the classification problem in IBM SPSS Statistics

To classify training sample objects by classes in the IBM SPSS Statistics
V27 system in the most reliable Inf3 model, it is necessary to convert this model
from the internal representation of the Eidos system into a MS Excel file.

For this purpose, the 5.1 mode is intended in the Eidos system.Abs,Prc#,Inf#
=> CSV model converter. This mode provides transformation of statistical Abs,
Prcl, Prc2 and systemic cognitive models Infl, Inf2, Inf3, Inf4, Inf5, Inf6, Inf7
from TXT standard to CSV standard. This can be especially useful for clustering
in IBM SPSS Statistics 27.0.1 IF026. It is very important that this
transformation occurs without restrictions on the dimension of the model (the
number of classes and the number of features), i.e. for Big Data (Figures 27). In
addition, the full names of classes (variables) and features (observations) from
the Eidos system model are inserted into the first line of the output file and into
the second column, which is very convenient.

The file created in this mode: Inf3.csv re-encode from OEM866 to UTF-8
using the converterhttps://anton-pribora.ru/recoder/or in another way, for
example, using an online transcoder.

Then we convert the Inf3.csv file to Inf3.xls using the online
converter:https://tableconvert.com/ru/csv-to-excel. Already in the Excel file
itself, in the entire file, we will replace the decimal point with a decimal point.

As a result, we get the file Inf3,xlsx, ready for input into the IBM SPSS
Statistics V27 system (Table 11).

http://ej.kubagro.ru/2023/04/pdf/08.pdf



https://anton-pribora.ru/recoder/
https://tableconvert.com/ru/csv-to-excel

Hayunsrii sxypran Kyol'AY, Nel188(04), 2023 rox 39

—JanaliTe mMogenu anA koHeepTHposaHuA THT => CEW:

CratucTiyeckue Gasbl

[~ 8. ABS - 4acTHEI KPUTEPWE KOAMMECTED BCTDEY COMETAHWE ' KNACC-MDMSHAK' Y OFLERTOE OGYY, EBIO0PKLE

[~ 2 PRC1 - 4acTHBIA KPUTERMEL Yo/, BEPOATHOCTE i-ro NPM3HAaKa CPEAM NPM3HAKOE OFLEKTOE (10 KAacoa

[~ 3. PRCZ - yacTHLI KpMTEPWA YCAOBHAA BEPOATHOCTE 10 NPM3HAKS Y OfbEKTOE |10 KNacca
CHCTEMHO-KOMHUTHEHEIE MOGEM (B asbl sHaHMI]:

[~ 4 INF1 - 43CTHEIN KPMUTERME. KOAMYECTED SHAHMA NO A XapKeBkyy; BEpoATHOCTH 13 PRCT

[~ 5. INF2 - 43CTHBI KPMTEDME KOAWYECTED SHaHMA N0 A XapKesuyy; BepOATHOCTH s PRCZ

¥ B INF3 - 4aCTHBI KDPUTEDME XK EAODET, PASHOCTM MEKLY DaKTUIECKMMA M OHMAAEMBINMA 260, YaCTOT arM

[~ 7. INF4 - yacTHeii kpuTepui ROI [Return On Investment]; sepoATHocTH Ws PRCT

[~ 8 INFS - yacTHei kpurepui: ROI [Return On Investment]; sepoATHoCTW s PRC2

[~ 9. INFB - 43CTHBI KPMTEDME PasH. YN M Ge3YCN BEEPORTHOCTEN; BRpOATHOCT s PRCT

[~ 10UMF7 - 4acTHEIR KpHTEpME: pasH.yc.W 683YCn. BEPOATHOCTEN; BepoATHOCTH M3 PRCZ

Ok LCancel
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Abs Proi Infl: TRT=:C5% sasepweHo yocnewHol
PesynsTar HasoouToA B nanke:

CAAIDOS -2 D_DATANADOOOOO3S Y STE MY

Drawing27. Screen forms of the model converter mode Abs, Prc #, Inf # => CSV (mode
5.1 of the Eidos system)

Then we start the mode: Analysis-Classification-Hierarchical clustering
(Figure 28):
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Drawing28. Screen form of the system IBM SPSS Statistics V27
with the data of the system-cognitive model Inf3 of the Eidos system
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Then, in the hierarchical cluster analysis window, we will transfer all the
class names to variables and set all the necessary parameters: statistics, graphs,
method, as well as the size of the dendrogram image in the last figure (Figure

29)*:
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Drawing29. Windows of hierarchical cluster analysis of the system
IBM SPSS Statistics V27 with specified clustering options

*The size is set to 2 times larger so that the names of all 389 variables are registered. To access this window,

double-click on the dendrogram image.
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Drawing30. Agglomerative dendrogram systemIBM SPSS Statistics V27
obtained according to the system-cognitive model Inf3 of the Eidos system®

*The dendrogram is readable at 500% viewing scale

http://ej.kubagro.ru/2023/04/pdf/08.pdf

41



Hayunsriit sxypuan KyoI'AY, Nel188(04), 2023 rox 42

This dendrogram shows which classes of the Oth layer of the neural
network, i.e. living beings, which clusters corresponding to neuron classes of
other layers of the neural network are included. On the basis of this, meaningful
names can be given to clusters, corresponding to the types of living beings of
varying degrees of generality.

In Figures 16, 17, 30, the names of clusters in nested parentheses,
separated by commas, indicate the codes of the classes included in these
clusters.

4.4. Partially Involved Machine Learning (semi-supervised learning)

4.4.1. Cognitive structuring of the subject area

The modeling object, the factors acting on it and the results of their
influence in this method are no different from those given in Section 4.2.1 in
Tables 1 and 2, so we will not consider them here.

4.4.2. Formalization of the subject area. The difference between adaptation

and model resynthesis

The input data used to build the partially teacher-assisted machine
learning model is based on the input data shown in Table 3, but differs from
them in that it is not fully labeled by the teacher, but only partially.

This data can be obtained in two ways:

1. In table 3, remove part of the markup carried out by the teacher, for
example, simply remove the type names from some objects of the training
sample.

2. Add to Table 3 descriptions of new objects for which the type is
unknown and which may have not only features previously known from the
objects of the training sample, but also new, previously unknown, not found in
the objects of the training sample.

In this work, we use the 1st option as an example, because it is technically
simpler and sufficient to explain the idea of a machine learning method with
partial participation of the teacher, i.e. enough for this article.

But we note that in practice the 2nd option is more common and more
important, when the model is created on the basis of one sample (it is called
training or training sample), and another sample (recognizable or test) is
recognized in this model.

A recognizable sample differs from a training sample not only in that it
does not mark the belonging of objects to classes (this membership just needs to
be determined on the basis of models created on the basis of the training
sample), but also in that the objects of the recognizable sample can be described
by features, which are not found in the objects of the training sample, which
means that they are not in the descriptive scales and gradations, and they will
not be encoded in any way.
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In the Eidos system, this option is acceptable. It is implemented by
specifying in the API (of which there are currently 6 in the system) the option
that the source data is not used to create a model, but to use it to form a
recognizable sample.

But there is another option: simply include descriptions of recognizable
objects in the training sample without specifying classes. Then their features that
are not found in the objects of the training sample will be encoded, but in the
created models for these features there will be no information about their
relationships with classes.

The objects of the recognizable sample may belong to the general
population, in relation to which the training sample is representative. Then the
already known, practically the same patterns of relationships between features
and classes will apply to them as for the objects of the training sample, and the
recognition results based on these patterns will be adequate.

If these adequately recognized objects are marked, included in the training
set and the models are recreated, then the subject area of the adequacy of these
models in relation to which such an extended training set is representative will
change only quantitatively, i.e. insignificant. This is the adaptation of the model.

But the objects of the recognizable sample may also have new patterns of
relationships between features and classes, previously unknown from the
training sample, the degree of belonging to which just needs to be determined.
Then for these recognizable objects the recognition results will be inadequate.
This means that these objects of the recognizable sample do not belong to the
general population, in relation to which the training sample is representative.

If these inadequately recognized objects are marked, included in the
training sample and the models are recreated, then the subject area of the
adequacy of these models in relation to which such an extended training sample
is representative will qualitatively expand. This is the resynthesis of the model
(see Figure 31).

When adapting models, classification and descriptive scales and
gradations do not change, but insignificantly, quantitatively, non-principally,
only the relationships between features and classes in the models change.

When resynthesis models change classification and descriptive scales and
gradations and the relationship between features and classes in the models
change significantly, qualitatively, fundamentally.
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K NOACHEHUIO MOHATUIA: "ADANTALIUA U CUHTE3 MOJENN";
"BHYTPEHHSAA U BHELLUHASA BANMAHOCTb UHOOPMALMOHHOW MOAENN"
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Drawing31. To the question of explaining the meaning of concepts:
""Adaptation and synthesis of the cognitive model of the subject area"

All these concepts are considered in more detail in the section: “2.3.1. The
initial theoretical provisions of the cognitive concept” of the author’s work in
2002 [13].

Given the above, to create comfortable conditions for a future possible
resynthesis of the model, it is better to include a recognizable sample in the
training one. Then, when the model is resynthesised on the basis of the verified
(reliable) information obtained after recognition about the belonging of
recognizable objects to classes, only classification scales and gradations will be
recreated, and descriptive scales and gradations will not change.

The table shows the initial data obtained from the data in Table 3 by
removing the markup by class from some of the objects in the training sample.
In other words, some of the training sample objects are labeled by the teacher by
class, and some are not labeled and are considered as objects of the recognizable
sample. This is the partial participation of the teacher in this method of machine
learning.

http://ej.kubagro.ru/2023/04/pdf/08.pdf




Hayunsriit sxypuan KyoI'AY, Nel188(04), 2023 rox 45

.
Tablel1- Partially teacher-labeled raw data (fragment)

Cl = E = = E

2 s1E = | F =| £

)§ Tun =

JpeBosa3 JpeBoras Her | Her [ ecth | mer | Her | ecth | Her | Her | ecth | ecth | mer | ecth | 4/6-uethipe | Her | mer | Her
skaba skaba Her | wer | ectb | Her | mer | ecth | Her | ecTb [ ecth | ecth | Her | Her | 4/6-uerthipe | mer | mer | mer
JIAryIIKa JISITYIIKA Her [ wer | ectb | Her | mer | ectb | ecTh | ecThb [ ecth | ecth | Her | wer | 4/6-uethipe | mer | mer | mer
JIAryIIKa JISITYIIKA 3EMHOBO/IHBIE ner | wer | ecrh | mer | mer | ectb | ectb | ectb | ectb | ecth | ecth | Her | 4/6-uerbipe | mer | mer | mer
HOpHHLA HOpHHLA 3EMHOBO/IHBIE ner | wer | ecrh | mer | mer | ectb | mer | mer | ectb | ecth | Her | ecth | 4/6-uerbipe | mer | mer | mer
cajaman/pa cajnamaHpa 3EMHOBO/IHBIE ner | wer | ecrh | mer | mer | ectb | mer | mer | ectb | ecth | Her | ecth | 4/6-uerbipe | mer | mer | mer
TPUTOH TPUTOH 3EMHOBO/IHBIE ner | wer | ecth | mer | mer | ectb | ectb | ectb | ectb | ecth | Her | Her | 4/6-uerbipe | ecth | Her | Her
aHTHIONA auTuiona cctb | Her | mer | ectb | mer | wer | mer | ectb | ecth [ ecth | Her | wer | 4/6-uerwipe | ecth | Her | ecth
6abynn Gabyun ectb | Her [ mer | ectb | mer | wer | mer | ectb | ecth [ ecth | mer | wer | 4/6-uerbipe | ecth | Her | ecth
Gapeyk Bapcyk cctb | mer | wer | ectb | mer | mer | wer [ ecth | ecth | ecth | Her | mer | 4/6-uetwipe | ecTh | Her | ecTh
Geremor Geremot MJICKONMTAIOmME | ecTb | Her | uer | ectb | mer | wer | wer [ ectb | ectb | ectb | mer | mer | 4/6-ueripe | ecTb | Her | ecTh
Genka Oenka MJICKOHMTAIOMME | ecTb | Her | uer | ectb | mer | wer | mer [ ecth | ectb | ectb | mer | wer | 4/6-ueripe | ectb | Her | mer
Oeuiblii MejiBeb | Gesiblid Me/IBE/Ib | MICKONMTAIOUIME | eCTh | HET | HET | ecTb | HeT | ecTb | ecThb | ecth | ecth [ ecth | Her | wer | 4/6-uerwipe | ecth | Her | ecTb
Guzon [E MJICKONHMTAIOME | ecTb | Her | uer | ectb | mer | wer | Her | ecth | ectb | ectb | Her | mer | 4/6-uerwlpe | ecTb | ecTb | eCTb

Author's development.
Source:https://lc.kubagro.ru/Source_data_applications/Applications-000380/Inp_data-ALL_type2.xlsx

Table 11 was obtained from Table 3 by sorting by the column: "Type" and
deleting the markup according to the classification scale "Type" of the first three
objects of the training sample of each type.

Copy the file: Inp _data-ALL _type2.xlsx with the name: Inp_data.xIsx and
run the API-2.3.2.2 mode with the parameters shown in Figure 2.

As a result, we will get the classification and descriptive scales and
gradations shown in tables 1, 2, 4 and 5. But the training sample will differ in
the absence of markup according to the “Type” classification scale (table 12):

Tablel12— Training set (fragment)

NAME_OBJ N2 N3 N4 N5 N6 N N10 N11 N12 N13 N14 N15 N16 N17 N18 N19
Apesonas 42 2 4 5 8 10 " 14 16 17 19 22 23 28 32 34 36
xaba 47 2 4 5 8 10 " 14 15 17 19 22 24 28 32 34 36
narywka 93 2 4 5 8 10 " 13 15 17 19 22 24 28 32 34 36
narywka 93 200 2 4 5 8 10 " 13 15 17 19 21 24 28 32 34 36
HOpHMUa 17 200 2 4 5 8 10 " 14 16 17 19 22 23 28 32 34 36
canamaHapa 145 200 2 4 5 8 10 " 14 16 17 19 22 23 28 32 34 36
TPUTOH 175 200 2 4 5 8 10 " 13 15 17 19 22 24 28 31 34 36
aHTunona 2 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
6abyunH 4 1 4 6 7 10 12 14 15 17 19 22 24 28 31 34 35
Bapcyk 5 1 4 6 7 10 12 14 15 17 1 22 24 2 1 4 5
Beremot 6 201 1 4 6 7 10 12 14 15 17 1 22 24 2 1 4 5
Genka 7 201 1 4 6 7 10 12 14 15 17 1 22 24 2 1 4 6
Benblit Measeab 201 1 4 6 7 10 1" 13 15 17 1 22 24 2 1 4 5
6u3oH 201 1 4 6 7 10 12 14 15 17 1 22 24 2 1 3 5
6opos 1 201 1 4 6 7 10 12 13 15 17 1 22 24 2 1 4 5
Byiison 14 201 1 4 6 7 10 12 14 15 17 1 22 24 2 1 4 5
Bypblii MeaBeab 15 201 1 4 6 7 10 1" 13 15 17 1 22 24 2 1 4 5
Bepbnioa 17 201 1 4 6 7 10 12 14 15 17 1 22 24 2 1 3 5

4.4.3. Synthesis of statistical and system-cognitive models
Synthesis and verification of models is carried out in mode 3.5 of the
Eidos system with the parameters shown in Figure 4.

4.4.4. Model Verification

The display of model verification results in mode 3.4 is shown in Figures
32:
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r —— —— = = — -
© 3.4 O6obuLbopma no e - ' oo [
- =
1. ABS - YSCTHBIM KPWTERMA KOMMYSCTEO BCTREY COYETEHHIL “KA5E, Koppenauua afic 43cTar ¢ ofp. 0.664 354.217 0.788 131.544 0.729 1.000 0.843 0.935 0.029 0.343
1. ABS - JACTHEN] KPUTEPMIL KOMMYECTED BCTPEY CONETaHMIL "knac... | Cumma adC YacTor No NpHSHAK... 0.649 111.046 5.325 0.954 1.000 0.977 0.293 0.013
2 PRC1 - 4aCTHGE KDUTEDWI Yo BEPOATHOCTE 0 NDMSHAKE CoEN... | KOPDENslLWA Y00 0TH YacToT 0. 0.664 354.217 0.788 131.544 0.729 1.000 0.843 0.935 0.029 0.343
2 PRC - 4aCTHOIR KPMTEPMIA YCA. BEPOATHOCTE 10 NPMSHAKE EPe... | Cya YEA OTH 43CTaT No MpKs. 0.649 353.439 254.303 0.582 1.000 0.735 0.933 0.620
BEO; ETh M0 APUSHaKA... | Koppenauua AOTH 4SETOT © 0. 0.664 354.217 0.788 131.544 0.729 1.000 0.843 0.935 0.029 0.343
0.649 353.439 254.303 0.582 1.000 0.735 0.933 0.620
e 0.836 285.442 38.435 27.393 1.055 0.912 0.996 0.953 0.761 0.144 0.192
o & Kaprs : B. 0.638 163.027 1.367 91.798 1.194 0.640 0.993 0.778 0.443 0.342 0.226
o4 Xapkesmuy; 6. e ESOHEHT SHA. 0.836 285.442 38.435 27.383 1.055 0.912 0.996 0.953 0.761 0.144 0.192
o4 Xapkesmuy; 6. 0.638 163.027 1.367 91.798 1.184 0.640 0.993 0.778 0.443 0.342 0.226
g E3HOCTH MEKQY PaKT BIMAHTUNECKUI PE3OHEHC SHE. 0.809 328.727 41.817 40.092 0.891 1.000 0.943 0.867 0.181 0.224
B INF3 - 43CTHGIA KPHTEPHIL XU-KEAPET, PASHOCTH MEKAY PaKkTI..  CuMta SHaHui 0.809 107.088 1.267 1.230 0.989 1.000 0.994 0.283 0.00% 0.007
7. INF4 - waetHpi kpureprin ROI (Retum On Investment); eeporTHO...  CeMaHTHYECKMA PESOHAHT SHA... 0.893 260.906 83.976 16.524 1.090 0.940 0.996 0.699 0.196 0.199 —
7. INF4 - waerHbii kprrepuit ROI (Retun On Investment); seposTHo... | Cumra sHanwi 0.650 52.104 0.043 21.950 0.704 1.000 0.826 0.137 0.022 0.054
8. INF5 - yaeTHeR kpuTepri ROI (Retum On Investment): sepoATHO. CeMaHTHYECKMA PE3OHAHE 3Ha. 0.893 260.906 63.976 16.524 1.090 0.940 0.996 0.967 0.699 0.196 0.199
I 8. INF5 - yaeTHeR kpuTepri ROI (Retum On Investment): sepoATHO. Cbiba SHEHWG 0.650 52.104 0.043 21.950 0.704 1.000 0.826 0.137 0.022 0.054 il
9 INFE - v 0.728 313.657 21.296 47.914 0.384 0.867 0.999 0.929 0.832 0.164 0.171
9 INFE - v 0.650 205.230 0.092 131.379 0.610 1.000 0.758 0.542 0.046 0.322
T0INFT - w 0.728 313.657 21.296 47.914 0.384 0.867 0.999 0.929 0.832 0.164 0.171
A0INFT - u 0.650 205.230 0.082 131.379 0.610 1.000 0.758 0.542 0.046 0.322
Al I _»IJ
Mowowe o wepam aocToBSprHACTH Moroue 10 4acTOTHOM pacnpeneners TPTNFREN | (TRFPLITNFN) | [T-FM(T+F)100 anare, wmepean crnzueai
Freaizt 00000 sog =]
Ywucno TP,TN,FP,FN pewennii B mogenu: 7. INF4, WHTerpansHbLIN KPUTEPUIA - PE3OHAHC 3HAHWIA
“ACK-aHan3 xMsbix CyWecTa no ux ¥ © YaCTHUHLIM NPHBNEYEHHEN yunTens (semi-supervised learning)”
518
#s
24
100 £l 0 70 0 0 40 30 20 20
taer daer Koppenaue wacome: o THEE, ENTE
e PR VB o Rivove-sepemarem st (00 Hacr pachp Yh ex i (0 FEBR oo vpoos cron TR Lomt pacap THFR, FITR. 11503

Drawing32. Validity of Models in Partially Involved Machine Learning Mode(semi-
supervised learning)

From the comparison of figures 5 and 32, we see that the reliability of the
models has changed very little.

4.4.5. Classification of living beings according to their characteristics
Let's see if the "Eidos" system was able to correctly identify the types of

living beings for which the teacher did not mark the objects of the training
sample. To do this, in mode 5.6 we will make the current model Inf3, in mode
4.1.2 we will carry out recognition in it, and in modes 4.1.3.1 and 4.1.3.2 we
will consider output forms with recognition results by types of those living
creatures that were not marked by the teacher in the training sample by types
(see tables 11 and 12 and figure 33). These are the following creatures: dart frog,
toad*, frog (amphibians)’, antelope, baboon, badger (mammals), squid, crab,
mollusk (many-legged), flea, praying mantis, ladybug (insects), monitor lizard,

*In fact, the toad is a reptile, but we did not change the original data [5].
>There are two frogs in the training set: one is poisonous and the other is not.
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viper, gecko (reptiles), macaw, water cutter, sparrow (birds), katran shark , chub,
catfish (fish).

r — - —-— = |
© 413.1.Bu Lua pesynsTaTOE pac [ “Obnekr-xaaces’”. Teryusan moaens: "INF3" - I - L= =
Pacnosnasaembie ofberTs! MHTErpasbHIA KPHTEPHE CHOACTEE: ' CEMAHTHMECK I PESOHAHS SHAHMA' i
i
1 HAUMEHOBAHHE -opesonas "
2| wada 117 | HAMMEHOBAHME -HopHua 94.57... |
3| narywra W 145 | HAMMEHOBAHME canararapa 457... |
4| narywea 88,24 \IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\Il
5| Hopruua 47 | HAMME HOBAHME skatis 78,89 [

i 6| canamarapa 194 | HAMMEHOBAHME -uspenaxa 66,22 N
7| rpvron 27| HAMMEHOBAHME -rexkon 59.15... [ i
8| anrHacna 175 | HAMMEHOBAHME Tpuron 51.89... [
9| atun 176 | HAMMEHOBAHME Tyarapa 51.89... [

10| Sapcyk. 93| HAMMEHOBAHWE -narywka 5154 AR
1 11| Geremor <] | f
U 12| Genra e PO =TT (o) ey N
13| Sensit meassar . y
14| Suzon 205 | THM e 8.791 LI
15| dopos 203 | THM-hacexomse 5711 I}

- 15 s e TT—— |

| 17| 8ypeiit mensens 206 | THM-peiser 4,637 in f

i 18| septinan 204 | THM-npecrbik aowmeca 4.387 0]

13| BuBsepuHa 202| THM-tHoroHorue 4381, i
i 20| sonx 42| HAMMEHDOBAHMWE apesonas zozz. v |
21| sorsar 117 | HAMMEHOBAHME -HopHuua 2032 [ il
22| ragene 145| HAMMEHOBAHMWE -canamanapa 2,032 [
23| renapa - 33| HAMMEHOBAHME -narywka 1,933 | -
<] | 3 < | >
l Moo | 9 knaccos | Knacos ¢ MakMin HpExI 9 knaccos ¢ MaxMin UpCx | BCE knacce: BKJ. @UAsTP No KASCE. WKaNs | BBIKST. GuasTp No knace. Wwkane | TPa®. AMSrpaMNbI |
—_— — — 3
) 4.1.3.1. Busyannsauwn pesynsTaton pacnosHanarus 5 oTHowensmm: "O6tekT-kaaccs”. Texyiuan moaens: "INF3" e |- 1 NN 0
PacnosHasasisie oftekTel VIHTErpakHIA KPHTEPHE CHOACTES: "TEMEHTHUSCKHI PESOHEHS SHAHUI
1| apesonas 47| HAMMEHOBAHME -xata 94,30, | I
2 175 | HAWMMEHOBAHME Tpuron 63,62 A"
3| naryuka 5 176| HAMMEHOBAHWE -Tysrapa 5952
4| narywka AM-22 e 57.71...

f 5| HopHmua 93| HAMMEHOBAHME -nArywka B6.43... f

I &| canamarapa 42| HAMMEHOBAHMWE apesonas 50.82... R

Il 7| TpuTon 117 | HAMMEHOEAHME -Hopriua 50,82 NRE———m—n——,

N 8| arTunona 145 HAMMEHOBAHME -canamanapa 50,82 ImA———mn—n—,
9| Gatyun 134 | HAMMEHOBAHME -uepenasa 45,02 HmAA———mn——"

| 10/ Sapcyx 158| HAMMEHOBAHME -cnenosmedika AB50... [

11| seremor <] [ |
| 12| denka H HTErpaneHEIR KPHTEPHE CXoacTEa: "CyYMMa SHaHWE
13| Gencit mensens

P 14| Suson 5618,

I 15| Sopos 200| TWM-seMHOB0AHEIS 4.368 [

|| 16| Sysison 93| HAMMEHOBAHME -nArywka 2.489.. [

17| Gypeiit Measeas 202 | THM-tHoroHorue 1732 |
18| sepSaa 47| HE&MME HOBAHME xabs 1700 v |
13| suEsEpHHa 202| THM-Hacexombe 1.405 |

' 20| som 42| HAMMEHOBAHME -apesonas 1,092 |

21| soragar 117 | HAMMEHOBAHMWE -HopHUWLS 1.092 |

l 22| rasene 145| HAMMEHOBAHMWE -canamaHapa 1.092... |

[ 23| renapa -~ 175 | HAMMEHOBAHME TpuTon 1.092.. |

< | 3 < | >

(| MNomowe | 9 knaccos | Knacos: ¢ MaxMin HDCKI 9 knaceos c MaxMin YpCx | BCE Knaccbll BKS. ®unsTp no knace. wkane | BBIKS. GrAsTp No Knace.wkane | TPa®.auarparars: |

[ T Oemer-aracar, Teryuan uoser: TN —_—_———— 0 == =
PacnosHasastble ofbekTEl WHTErpaneHeId KPHTEPWEA CHoAcTES: “CerMaHTHYSCRMIA PES0OHAHS SHAHWE'

HaumeHoEaHMS K
1| apesonas 175 HAMMEHOBAHME Tprmon 29.60... A=’
2| mata 176| HAWMEHOBAHME -Tyarapa 8360 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
3 r 93| HAHMMEHOBAHME -narywka 8216 v I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIII|
4| narywka 47| HAMMEHOBAHME skata FPAT.. AT —nm—m—n——n, |
5| HopHULa EON TIAT- =6t EB.2E. AN,
E| canamaHapa 158| HAMMEHOBAHME -cnenosmerika B5.01 AR AR
7| TPHTOH 1828 HAMMEHOBAHME -wameneon E1.42. AN
8| aHTHAOna 204 | THUTM-Npec Ik SowHeca EO.EE... AN
9| GatyuH 106 | HAMMEHOBAHME -rmopckan cEMHEA 52,49 A"
10| Gapoyk 58| HAWMEHOBAHIME -k afiran 48.24 A —n; hd
11| eremar
12| Senxa MHTerpantHii KpHTepMi CHoacTea: "Curia SHaMi
13| Gensid MeBeak H almeHoEaHWE
14] Guzan THM-npecmeik aowecs 8,457... I
15| Sopos ¥ 4,405 i
16| Guiigan 93| HAMMEHOBAHWE narywka 36w |l
17| Gupeiit Measeas 202| TMM-+roronarue 2.021... Il
18| sepSnn 206 | TIM-peitier 2622... I
19| suesepuna 47| HAMMEHDBAHWE -wata 1,405 |
20 sonx 175 | HAMMEHOBAHME Tpuron 1,405 |
21| sorbar 176 | HAMMEHOBAHME Tyarapa 1.405... |
22| razens 188 | HAMMEHDBAHWE #amenson 1.101... |
23| renapa - 158| HAMMEHDBAHWE -caenosmeiica 1101 |
< I v | |
NorMowe I 9 Knaccos I Enaccel o MarMin ‘;lpExl 9 knaccoe © Mawkin UpCx | BCE knaccel BESL. ®UASTR NO KASCC. WKane BEIKN. ouneTp No KASCC. WEane [pad.aHarparte!
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4.1.3.1. BUsyanuMzaLUmMa peEsyNsTATOE PACNOSHABaHWA B OTHOWEHKY: “OBbekT-knacce! . Tel aAa moaens: "INF3"
) = P Py

PacnosHagasmbe ofbekTel

MHTErpanbHBIR KPUTEPHIl CHOACTES: 'CEMAHTMECK U PE3OHAHS SHAHM

| 1| apesonas 24| HAMMEHOBAHME -nare LR TR
2| matia 88| H&MMEHDBAHWE -nermeew 95.60... O
3| narywka 92| HAMMEHOBAHWE -nowane 95.60... O
4| narywka 95| HAWMMEHOBAHME -takaka 9560 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
5| HopHuua 97| HAMMEHOBAHME -mapToiuka 95,60 I AR A
W &| canamarapa NEKOMMT Ao He .27 000
i 7 117 | HAMMEHOBAHME +yn 2715, O
i 8 113| HAMMEHOBAHME -mypasben 87.15 O
i 118| HAMMEHOBAHME -oBua 8715 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
i 120| HAWMEHOBAHME -onere 8715, AR R~
Il 11| Geremor | | 3
| 12 Senka FIHT&rpansHER KPHTEPWIA CHOACTES: "Cytma SHaHWR"
f 13| Seneiit megsens
14| Buzon A
I 15| Sopos HAWMEHDBAHME -armanona i |
[ 16| Suiisan 4| HAMMEHDBAHWE -Gatuin 1.545.. |
17| Supeiit menseas 5| HAMMEHOBAHWE -Sapcyk 1.545... |
[l 18| septinon 6| HAMMEHOBAHWE -Geremar 1,545 |
19| sueseprna 14| HAMMEHOBAHWME -Gysison 1,545 |
20| soar 21| HAMMEHOBAHME somear 1.545.. |
21| sordar 2E | HAMMEHOBAHWE rasens 1.545... |
I 22| razene 29| HAMMEHOBAHWE -russon 1,545 |
I | 23| renapa -~ | 49| HAMMEHOBAHWE -#upacp 1545 | |
“ | “

=l =TT | 9 KNaccos | Enaccel o Maskin HpCx | 9 knaccos ¢ Maxkin UpCx | BCE knacce!

BET. $uneTp No knacs. Wkane | BBIKN. ®1neTh No KAaCe. WKaNe | [ pag. Auarpardtsl |

L
P— —
4.1.3.1. Busyanusauma pesynsTaTos pacnosHasaHus & oTHowernm: "OBnekT-knaccs”. Texywan moaens: "INF3"
¥ pesy P Ky

]

FacnosHasaembie ofbekTol

MHTErpanbHBIR KPHTEpUE CxoncTEa: 'CemMaHTMIECK M PESOHAHE SHAHME' i

1| apesonaa 9z 95.60...
2| wata 95| HAMMEHOBAHMWE akaka 95.50... O
3| narywka 97| HAWMMEHOBAHME -rapTeiuka 9560 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
4| narywka 9227 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
5| Hopriua 111 | HAMMEHOBAHME tayn 87.15... 00O
6| canamarapa 113 | HAMMEHDBAHWE +typasten B7.15... O
7| rpuran 18| HAMMEHDBAHWE -osua 8715 O
8| aHTunona 120| HAWMEHOBAHKE -oneHs 8715 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l

i 126| HAMMEHOBAHME -ocen 87.15... I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
10| Sapeur 128 | HAMMEHOBAHME nanaa 87.15... I A~
11| Sereror
12| Genca WHT8rpa s bR KPUTSpMi CHoacTES: "Curiita SHaHL
13| Senciit megsens
14] buzon .. 0
15| Gopos 2| HAMMEHDBAHME -armanona 1.545.. |

I 16| Gyisan 4| HAMMEHDBAHWE -Satuun 1545 v |1

U 17| Bupeiit measeas 5| HAMMEHOBAHWE -Sapryk 1,545 |
18| sepinog &| HAMMEHDBAHWE -Seremor 1,545 |
19| susseprna 14| HAMMEHOBAHWE Syizan 1.545... |
20 sonk 21| HAMMEHOBAHWE Bomsar 1.545... |
21| soradar 26| HAMMEHOBAHWE -razsne 1,545 |
22| rasens 24| HAMMEHOBAHME russon 1,545 |

U 23| renapa ~ 43| HAMMEHOBAHWE apah 1,545, |

< > 4| |

Norowe | 9 knaccos | Knaceel o MasMin UpCx | 9 knaccos ¢ Maxkin HpCk | BCE knacce

BEJ1. ¢unsTp no knace wkane | BLIKN. $urnetp no knace. wkane | Fpad.avarparme |

OGmer-rracenr Teryuan moerms TN st———— 1 == ]

MHTErpanEHBIR KPHTEPHIT CXoACTES: 'CEMaHTHMECKHA PEZOHAHT SHIHM

1| apesonas 92| HAWMEHOBAHME -nowank AR "
2| wada 95| HAMMEHOBAHME -makaka 95,60 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
3| narywka 97| HAMMEHOBAHME -rapTenuka 9560 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
4| narywea T AL HE 9227.. I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
5| HOpHHUA 111 HAWMMEHOBAHME tun 8716 A n———————n;
B| canamaHapa 113| HAMMEHDBAHME -mypaseen 8715 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
7| rpuran 118| HAMMEHOBAHME -osua 8715 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
2| anrunona 120| HAWMEHOBAHHE -onere 2715 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
9 126| HAMMEHOBAHME -ocen 275 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
10| Gapcyk 128| HAWMEHOBAHKE -nanaa 8715, A -

11| SerercT
12| Genka

13| Genwii measeas

WHTErpansHBIR KPUTEPHA CHONCTES

"CUrMa SHAHHEA

Haumerosate
14| SusoH AN
15| Sopos 545... |
16 Bymson 4| HAMMEHOBAHWE -Satuun 1545 | v |
17| Bypeii measeas 5| HAMMEHOBAHWE -Sapcux 1,545 |
18| septinaa &| H&MMEHOBAHWE Seremar 1.545... |
13| sHBEEpHHA 14| HAWMMEHOBAHWE -Gyiison 1.545... |
20| sonx 21| HAMMEHOBAHWE -Bomsar 1,545 |
21| somtar 26| HAMMEHOBAHWE -rasens 1,545 |
22| razens 29| H&MMEHOEAHWE -rutiton 1,545... |

: 23| renapa - | 49| H&MMEHDBAHWE -spac 1.545... |
4 | » l |

Nomowe | 9 knaccos | Knacee o MarhMin YpCx | 9 knaccos ¢ Maxiin 4pCx | BCE knaccel

BKM. dunsTp no knacc.wkane

BBIKN. ¢rneTp no knace. wkane

pacg.gmHarparre
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-
€ 4.1.3.1. Brsyanmsalus pesynsTaTOR PAcTOSHABAHMA B OTHOWEHMM: " OB bekT-knacce: . Tekyan mogens: “TNF3" - e [ 1. ]
e =

PacnosHagasmbe ofbekTel MHTErpantHE KpUTepUi croacTEs: 'CeraHTHISCKUN DE30HEHS SHAHM

1| apesonas 24| HAMMEHOBAHME -nare LR TR
2| matia 88| H&MMEHDBAHWE -nermeew 95.60... O
3| narywka 92| HAMMEHOBAHWE -nowane 95.60... O
4| narywka 95| HAWMMEHOBAHME -takaka 9560 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
5| HopHuua 97| HAMMEHOBAHME -mapToiuka 95,60 I AR A
&| canamarapa AM-rneKonHT aowme .27 000 |
B 7| rpuTon 117 | HAMMEHOBAHME +yn 2715, O U
l 8| amTinona 113| HAMMEHOBAHME -mypasben 87.15 O i
9| BatyuH 118| HAMMEHOBAHME -oBua 8715 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
120| HAWMEHOBAHME -onere 8715, AR R~ |
11 Geremor | | » ll
12 Senka FIHT&rpansHER KPHTEPWIA CHOACTES: "Cytma SHaHWR"
13| Seneiit megsens
| 14| Buzon A I
15| Sopos H&MMEHOBAHME -arminona k | [l
16| Suiisan 4| H&MMEHDBAHWE -Satuun 1.545.. |
17| Sypbiit meases 5| HAMMEHOBAHWE -Sapcyk 1545 v ||
18| sepfinan 6| HAMMEHOBAHME -Seremor 1,545 |
{l 19| sueseprna 14| H&MMEHOBAHWE -Syiison 1,545 |
20| soar 21| HAMMEHOBAHWE -soratar 1.545.. |
21| sordar 26| H&MMEHDBAHWE rasens 1.545... |
N 22| razene 29| HAMMEHOBAHWE -russon 1,545 |
23| renapa -~ 49| HAMMEHOBAHWE -#upacp 1545 |
< > < |
Momows | 9 knaccos | Knacos! ¢ MaxMin HpExl 9 knaccos ¢ MaxMin HpCx | BCE knacce: BEJ. $sAsTp Mo KABCE. Wk ans | BbIKST. guAsTp no knsce. wkane | [ pag.auarparhs! |

4.1.3.1. Bu pac B "OfmekT-gaacce, Tel mogens: "INF3"
¥ L=t AL

FacnosHasaembie ofbekTol MHTErpansHeiil KpHTepui croncTea: ' 'CemMaHTHYECK A PESOHAHE SHAHHI'
Hammerosatue o .

101 Turp HAMMEHOBAHWE -k anemap 96.14 g
102 TYWK aHIUK 100| HAWMMEHOBAHKE -poamock, B3.25... A ni—n———.n

103| TrneHe 127 | HAMMEHOBAHME -ockradHor E6.81 TR

104 yrkoHoc E2.42 TN R

105| merer 76| HAMMEHOBAHME kpad 58.80... AR ————w;

10| wordAk 102| HAWMMEHOBAHME topokas seesaa 58.80... AH—n——w—

107 | vopek 121 | HAMMEHOBAHME -omap 56.08 AHR———,

108| wuHuwmna 141 | HAMMEHOBAHME -peunoi pak 56.08 TN T

103 105| HAWMMEHOBAHME -topokas meaysa 52.27... TR

110| kpad 159] HAWMMEHOBAHME -crmsnsk 48.27... [

111] monnwck

112 mopckan ssesna WHTerpantHE KpUTEpUE CXoAcTES: "Cyka sHaHU

113 mopokan mepysa

114| orap AN -1 . 10.15... I
115 ocerunor 206 | THM-peifisn 2.400... I}
116| peuHoi pak 204 THM-NpecrsikaMLWeEca 4554, 1]
117| sropnivon 60| HAMMEHOBAHWE < ansmap 2297 v |l
18] emmsnax 203| THM-Hacekombie 1,837 |
119 wepee 100 | HAMMEHOBAHME monmock 1688, |
120| Saoxa 127 | HAMMEHOBAHME -ocktuHar 1688, |
121| Soramon 76| HAMMEHDOBAHWE kpas 1,383 |
122| SosibA KoPOBKS 103| HAMMEHOBAHWE -mopck an sse3as 1,383 |
123 wur-rocopor - 105| HAMMEHOBAHME topckas Meaysa 1,383 |
< [ | |
Momows | 9 knaccos | Knacos! ¢ MaxMin YpCx | 9 knaccos © MasMin YpCx | BCE knaccer | BRI ¢unetp no kaacc.wkane | BbIKN ¢uaetp mo knaco.wkane | Mpad.auarpamsis:
€D 4.1.3.1. Busyanmzanms pesy sTaTon pacnosnasarne & oTnowermm: "ObbekTkaacce TexE.uan moaes: "TMF3"
FacnosHasastibe ofeerTs MHTErpansHeIR KPHTEpUE CHoncTEE: ' CeMaHTHUECKME PESOHAHC SHAHM
i WJ
101] Turp HAUMEHOBAHME -kpat AN
102 Tylwk aH4UK. 103| HAWMEHOBAHME -mopckan seesna 95,84 I A
103| TroneHs 100| HAWMMEHOBAHKE -ronmock 50,00 AR |
104 yrroroc 121 | HAMMEHOBAHME -omap 73.06... - |
105 merer 147 | HAMMEHOBAHME -peuHor pak FI.0E... 0
l 106| ok 202 | e orue 79.05 0
107| xopek 127 HAWMEHOBAHME -oobrauHor E7.07 A"
108 wHwMna 175 HAWMEHOBAHME Tprmon BE.04... TR,
109| kanermap 176 | HAMMEHOBAHME Tyarapa EG.04... N |
110 200 THIM-semHos0iHEE 54.22... N
111 manaecx
I 112| moporan seesna WHT B panHbIf KpUTERHIA GRORCTES: "Curma SHaru
| 13| mopekans Meaysa [ —
' 114} omap 1 12,85 Tm \
L] e 203| TN -Hacerkorels 9.204... LI
16| peuHoi pak. 204| TWMN-ApecMekaowMesa 7437 [
i 17| eropnvon 206 | THM-poitier 5,375, 1t
18| cmmsnarx 200| THM-zemHos0aHEE 4144, [}
119 4epss 205| TWM-mmuen 4092... 1}
120] dacxa 93| HAMME HOBAHME -narywka 2,376 1l
l 121| Soromon 76| HAMMEHOBAHWE kpat 2254 |v |1
122 Gowea koposka 103| HAMMEHOBAHWE mopckas seesaa 2,254... I fl
123| wuk-Hocopor -~ 100| HAMMEHOBAHME monmock 1.950... |
< I ’ < |
Momowe | 9 knaccos | Knaces: ¢ MaxMin YpCx | 9 knaccos © MaxMin YpCx | BCE knacce | BKM. dwunstp no cnacc.wkane | BBIKN.dunstp no knace.wkane | Tpad.amarpamms
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4.1.3.1. Busyanmzauws pesynbTaToE Pacno3HABaHMA B OTHOWeHry: “ObbekT-kwnacce . Tekywan moaens: "INF3"
% s pesy P Ky

PacnosHagasmbe ofbekTel
|

MHTErpanbHbIA KPLUTEPHIl CXoACTES: 'CEMaHTUNSCK U PEZOHAHE SHAHMI

| 112

MOPCK.AA 3EES0A

I 113

MOPCKAA MEAYES

114

armap

I 115

OCEMHHO

116

PEYHON pak

117

CROPAMOH

I 118

CMEHAK

119

vEpEE

120

Gnona

Gororaon

l 121
122

foskEA KOPOEKS

123

HYt-HOCOpOr

<

[

101 Turp 96.56...| v AR R
102| TywikarHme 202 B7EE... I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
103] TroneHs 76| HAWMMEHOBAHME -kpad 87.100.. I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
104 yrroHos 103| HAMMEHOBAHME -topck an ssesna 8710 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
105| derer 121| HAMMEHOBAHME -omap 83.07 TN
l 106 xorsk 141 | HAWMMEHOBAHME -peynoii pak 83.07... AR
107| wopek 159] HAWMMEHOBAHME -camsHak 78.05... L,
108| wuHwMAS 193] HAMMEHDBAHME -uepes 78.05 L,
109| kanerap 105| HAMMEHOBAHME -mopckan Meayza Fra2 TN R
110| kpat | &0] HAMMEHOBAHME kanemap F2.00... | TR R
111 dJ

HIHT&rpansHEIR KPHTEpWIA CROLCTES: ©

"Cyrva HaHWE"

THM-peiter

THIM-Hacekomee

THMN-NpecrHeIkaoWHeca

TUM-FTHLE

THM-semHos00HbE

100

HAMMEHOEAHME -ronnmock

HAWMMEHOBAHME -kpad

103

HaMMEHOBAHKE -topokans see30a

«|

108

HAMMEHOBAHME -raopokan menysa

=l =TT | 9 KNaccos | Enaccel o Maskin HpCx | 9 knaccos ¢ Maxkin UpCx | BCE knacce!

BK/1. @MAsTp Mo kAsce. WK ans

BbIKJ. $unbTp No KNace. WK ane | [ pag. Auarpardtsl |

= ——

4.1.3.1. Busyanusaums pesynsTaTos pacnosHasaHus & orrowenwm: "OBnekT-knaccs”. Tekyiuan moaens: "INF3"
¥ pezy P eyu ]

FacnosHasaembie ofbekTol

MHTEr panbHBIR KPHTEPHIl CXoACTE

"'CEMAHTUYECKMIA PESOHAHT SHAHK

<

[

|

i 111 moanoes 47| H&HMMEHD £8.95 L
112| mopckan ssesna 202 | TN mHoroHorue 54.94... N
113 mopokan meaysa 71| HAMMEHOBAHME -k arnarHan mysa 64,36 N
114 omap 94| HAMMEHOBAHME -maiickuii wur £4.36 N
15| ocerunar 107 | HAMMEHOBAHME tone £4.36... N
116/ peunaii pak E4.14... N
117 croprman 12| HAMMEHDBAHWE -Sosea koposka 63,60 L
I 18] camsnar 121 | HAMMEHOBAHME -amap £2.80 I
19| yepes 141 | HAMMEHOBAHME -perof par, £2,30... L
120 200| TMM-serrosoarte 58.24.. L -
121 Sororon
122| Gowea koposka WHT8rpasHEIR KUTSPMI CHOACTES: "Cuniia SHaHM
123 seyr-rocopor
(| 124 rorap 1861 T
125| KOMHATHEA Muka 205| TAM-mmuen 10.85... LI
126 mafckuil sk 202 | TN mHoroHorue 10.56... LI
127 rone 204| TWMN-ApecMekaowMesa 4243 [
128| rypasei 200| THM-semHosoaHbIE 3758 []
129| oca 10| H&HMMEHOEAHWE -Snoxa 2158 v |l
| 130] nayk 173| HAMMEHOBAHME Teprum 2158... I
131| nuena meaoHocHan 50| HAMME HOBAHME -syk-Hocopor 1.853 |
132| capana 70| HAMMEHOBAHWE -komap 1,853 |
133| crperosa 112| HAMMEHOBAHME rypaseit 1,853... |

Norowe | 9 knaccos | Knaceel o MasMin UpCx | 9 knaccos ¢ Maxkin HpCk | BCE knacce

BEJ1. ¢unsTp no knace wkane

| BLIKN. $urnetp no knace. wkane | Fpad.avarparme |

4.1.3.1. Busyaamsauws pesynbTaTos pacnosHaBaHyMs & oTHowennn: "OfbekT-wiacce”. Tekywan mogens: "INF3"
i EELD P P

FacnosHasaemele ofbekTel

MHTErpanEHBIR KPHTEPHIT CXoACTES: 'CEMaHTHMECKHA PEZOHAHT SHIHM

HammeHoBaHWE

122

fobA KOpOBKa

123

HeYt-HOCOpOr

124

KOMEp

125

KOPHATHAR Mysa

L 126

PASGCK M YK

127

r0ne

128

rypaseil

129

oca

130

nayk.

131

M4ENa MELOHOCHAR

132

capaHya

133

CTREKDZE

4|

| 3

111 monmock 121 | HAMMEHOBAHKE -omap 4513,
112| mopckan ssesna 141 | HAMMEHOBAHWE -peuHoi pak. | 4513 [
113 mopcran megyza 203 4462 TR
114] omap 140| HAWMEHOBAHHE -nyena meaoHocHan 40.36 Tmm——,
115 oceMuHor 146| HAWMMEHOBAHME -capanya 40.3E... Tmm_—
116 peuHoil pak 66| HAWMEHOBAHWE ki 39.82 Ly
117| croprvon 202| TWMN-rHoraHorue 3877 TR
118 camnznse 166| HAMMEHOBAHMWE -cTepeaTHIe T TN

| 119] 4epes 22| HAMMEHOBAHME -sopoderi 3673 L

| 120] Gnoxa 48] HAWMEHOBAHME - aB0poHoK, 3673, T hd
11

WHTErpansHBIR KPUTEPHA CHONCTES

YrMa SHaHM

25,98

12.94... Him

<

204 | THUM-NpecrsIk SHlLWEca B.762 (1}
202 TUM-raHOroHOrve 6463 ]
11| HAMMEHOBAHME -Soromon 233w I
12| HAMMEHOBAHME -SoxieA KopoBKa 1.722.. |
50| HaAMEHOBAHIE -swyk-HoCopor 1417 |
70| HAMMEHOBAHWE -komap 1.417 |
200] TUM-semHosE0aHER 1,406, |
18| HAHMMEHOBAHME -sapan 1113 |

Nomowe | 9 knaccos | Knacee o MarhMin YpCx | 9 knaccos ¢ Maxiin 4pCx | BCE knaccel

BKM. dunsTp no knacc.wkane

BBIKN. ¢rneTp no knace. wkane [pas.grHarparme
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r ~ —
4.1.3.1. BU3yanusauma pesynbTATOR PACAOIHABAHMUA B OTHOLEHMM: "OBbeKT-KAacchi”. Tekylan Moaens: "INF3" o [0, [
y Lus pesy P ey

I |
PacnosHagasmbe ofbekTel MHTErpaneHER KpUTepUi croacTea: ' 'CeraHTHISCKUN DE30HEHS SHAHM'
AUMEHOBAHUE K o o

11| monmock 11| HAMMEHDBAHWE -Soroman 72.00... L
112| moperan seesna 1271 | HAMMEHOBAHME -omap 7062 I
113| mopckan Meaysa 147 | HAMMEHOBAHME peHofi pak 70.62... I
114| omsp 202| THM-tHoronorue £6.34... N
115| ocerHor BB 48 TR,
16| peunai par 153 | HAMMEHOBAHME -cmsnar £4.31... N
117 cropnvoH 193] HAWMEHOBAHIME -uepes 6431 AR R
118| causHar 112| HAMMEHOBAHME mypaseit 54.05 A
113| uepes 76| HAMMEHOBAHME kpat 61.08 A —w
120| Snoxa 103| HAMMEHOBAHME mopckan ssesaa £1.09... I b
| 121 Gororon U
122 FIHT&rpansHER KPHTEPWIA CHOACTES: "Cytma SHaHWR"
123| wuk-Hocopor y
124 xomap . 19.29... I
125| romHaTHas Muka 205 | THM i 19.26... I
126 raffckui sk 202 | THM-tHoroHorue 10.88... LI
I 127| mone 204 THM-NpecrsikaMLWeEca 5.756... i
I 128| mupasei 200| THM-zemHoscaHbE 3,311 ]
129| oca 12| H&HMMEHOBAHMWE -Sowbs KopoBka 2351 |v |l
I 130] nauk 50| H&MMEHOEAHWE -suk-Hocopor 2046... i
B 131 nyens meaohocHaA 70| HAMMEHOBAHWE ©omap 2046... 1l
| 132| capanus 93| HAMME HOBAHME -narywka 1,960 |
| 133 cTperosa -~ 10| HAMMEHOBAHWE -Snoxa 1.741 |
< [ 4| |
Momows | 9 knaccos | Knacos! ¢ MaxMin HpExl 9 knaccos ¢ MaxMin HpCx | BCE knacce: BEJ. $sAsTp Mo KABCE. Wk ans | BbIKST. guAsTp no knsce. wkane | [ pag.auarparhs! |

€ 4.1.3.1. Busyanusauus pesyATATOE pacriosnaEanis & orsoweryv: “Ofbext-kraccer. Tekyiuan moaes: 'INF3" m@_ﬂ

FacnosHasaembie ofbekTol

"'CEMAHTHYECK M PESOHAHT SHAHHI

MHTEr panbHBIR KPHTEPHIl CXoACTE

Hameroearie cca
122| Sosen Koposka HAWMEHOBAHWE Tpuran 53.64
123 syr-HOoCopar 176| HAWMEHOBAHKE Tyarapa 53.64... A"
124 korap 163| HAMMEHOBAHME -ytkoHoc 52.53 L
126| KoMHaTHAS Mysa 50.25... A,
i 126 rafickHi sk 180| HAWMMEHOBAHHE uaae 4423 A"
127 mone 114| HAWMEHOBAHME -HaHay 4274 [
I 128 mypaesii 123| HAWMMEHOBAHME -nkHremH 42.14.. TN AR R
129| oca 162| HAMMEHOBAHMWE -cosa 35.83 T
130| nayk 161 | HAMMEHOBAHME -codaka 31.99.. T
’ 121 nuena meaorocHan 174| HAMMEHOBAHME Turp 31.93 T

132) capaHua

133 cTpekosa WHTerpantHE KpUTEpUE CXoAcTES: "Cyka sHaHU

134 Tapakan

135 Tepraur i
I 135 H M- ; 1eCs 111
| 137| raamks 16| HAMMEHOBAHWE -BapaH 1.795. | v |
| 138| rexkon 200| TWM-s8MHOBOAHEIS 1538 |
133| rafiman 58| HAMMEHOBAHME katiman 1,450 |
| 140| kporoasn 78| HSMMEHOBAHME +pokoamn 1.450... |
141| mapcran smea 206 THMN-prifsl 1.424.. |
142| nonos 27 | HAMMEHOBAHWE rekkon 1146 |
i 143 cnennameiika 123| HAMMEHOBAHMWE -opsn 1,146 |
| 144| Tuarapa - 188 | HAMMEHOBAHMWE -zameneoH 1,146, |
.| e 4] |
Momows | 9 knaccos | Knacos! ¢ MaxMin YpCx | 9 knaccos ¢ MaxMin YpCr | BCE knacce: BKS. $unsTp no kAsce. wkans | BbIK. ¢unsTp no knsce. wkane | Tpad.AHarpamiib! |

€ 4.13.1 Busyaavsauns peayasTaTos pacnosnaBarR B oTHoweni: "OBbexT-Knaccu. Teryuian moaens: "INF3" _

FacnosHasaemele ofbekTel

122 fGo#eA KROPOBKa

MHTErpanEHBIR KPHTEPHIT CXoACTES: 'CEMaHTHMECKHA PEZOHAHT SHIHM

HAMMEHOBAHWE -raniora g

123| skyr-Hocopor 204 g 8172 IR R
124| koraap 197 | HAWMMEHOBAHKE -amkoronoean smea 7366 A0,
125 kornatHan musa 199| HAMMEHOBAHME -Awepuua TIEE... 0
f 126 Makickmii sk 158| HAMMEHOBAHME -cenosmeiica 75.26... L
127 mone 156 | HAMMEHDOBAHME -okapruan 58,10 L
I 128| rypasei 175 HAWMEHOBAHME TpuroH 6183 A —w
129| oca 176| HAMMEHOBAHME -Tyarapa B1.83... A —w f
! 120/ naux 105| HAMMEHOBAHME mopckan meaysa 59.62... L |
’ 131| myena meaoHocHaR 58| HAMMEHOBAHWE Kabiran 56.75... L
| 132| caparua
133 crpexosa WHT B panHbIf KpUTERHIA GRORCTES: "Curma SHaru
134 raparan
135 TepruT AM - s 1158 1] U
I 136/ sapan 205 | THM-mrhub 10.27... i
137 202 | THM-tHoroHorue 9,285 LI
| 138| rereen 203| THM-Hacekombie 5,043 I}
139 raiiman 206 | THM-peitisn 5.052... 1]
| 140 kporaara 200| THM-serHosaaHEE 2.662... Il i
141| mapokan smea 25| HAMMEHOBAHWE ragioka 2188 v |l
142| nonos 93| HAMMEHOBAHME -naryuika 1535 |
i 143| enenosrerica 105| HAMMEHOBAHME ropckan menysa 1,579, |
I 144| Tuatapa -~ 156 | HAMMEHOBAHME -cropron 1579, |
< I ’ < |
Mermowe | 9 knaccos | Knaces © MarMin ‘;lprl 9 knaccos © MaxMin YpCx | BCE knacce | BKM. dwunstp no cnacc.wkane | BBIKN.dunstp no knace.wkane | Tpad.amarpamms
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€ 4131, Busyanusauus pesyasTaTOE pacnosHaEanis & oTRoweny: Db nexT-knaccei . Teryuan mogens: "INF3" _

PacnosHagasmbe ofbekTel MHTErpaneHER KpUTepUi croacTea: ' 'CeraHTHISCKUN DE30HEHS SHAHM'
SUMEHOBAHUE K 0

122| SombA koposka 58| HAMMEHOBAHME -«afiran A
123 meur-rocopor 78| HAHMMEHDBAHME +poroawn 52.43.. N
124| komap 61| HAMMEHOBAHMWE kaHapsiika 51.39... N
125| KoMHATHAS Musa 47| HAMMEHOBAHME sata 4797 A"
f 126 maficrui sk 180| HAWMEHOBAHKE -unas 45.43 [
! 127 mons 200| THM-semHosoaHee 4421, [ I
128 mypaseit THI-Mpeciik 4353... [
129| oca 42| HSMMEHOBAHWE -apesonas 40,27 [
130| nauk 117 | HAMMEHOBAHME -HopHuLa 40.27 LU
! 131| nuena megorocHan 145| HAMMEHOBAHME -canamaropa 4027... [ h
| 132| capanua
133 cTpekoza FIHT&rpansHER KPHTEPWIA CHOACTES: "Cytma SHaHWR"
134| Tapakan y
135| repraur THM-rmiue 1647... IS
I 136| sapan THIM Mpectsik o Hess B171... 1]
137| raamrs 200{ TWM-semHosoaHse 2853 1l
| 13818 27| HAMMEHOBAHWE rekkon 177w |
139 kabiraan 61| HAMMEHOBAHME -k aHapeiica 1,170 |
140 rporoara 188| HAMMEHOBAHME wareneon 1,170 |
141| Mapekan sted 16| H&HMMEHOBAHWE -sapan 1170 |
142| nonos 194 | HAMMEHOBAHME uspenaxa 1.170.. |
i 143| saenaamerics 3| HAMMEHDBAHWE -apa 0,865
W 144| Tyarapa -~ 33| HAMMEHOBAHWE -ronuse 0,855
< > < |
Momows | 9 knaccos | Knacos! ¢ MaxMin HpExl 9 knaccos ¢ MasMin YpCx | BCE knacoer | BKIL. @uastp no knace.wkane | BBIKI.@uasTp no knscs. wkans | [ pag.auarparhs! |

41.3.1, Busyanusalms pesyasTaTos pacnosHaBaHus & orsoweru: "OBnerT-knaccei”. Tekyiian mogens: TNF3" . E‘E‘g‘
y pesy [ iy

FacnosHasaembie ofbekTol

"'CEMAHTHYECK M PESOHAHT SHAHHI

MHTEr panbHBIR KPHTEPHIl CXoACTE

133 crpexosa 163 95.95... 0
134 Taparan 165 | HAMMEHOBAHWE -copoka 95.95... O
135| Tepraur 181 | HAMMEHOBAHME -uaon, 95,95 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
136| sapan 191 | HAWMMEHOBAHKE -ubinneHok. 95,95 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
f 137 ramiona 205 90.34... O
138| rexkan 22| HAMMEHDBAHWE Bopotieii 29.22.. O
139| ratiman 48| HAMMEHOBAHMWE -wasoponax 89,28 O
140| kpokoaun 77| HAWMEHOBAHIE -k panueHuUK 8328 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
141 mapcran smea 182| HAMMEHOBAHME ytka 83.28... I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l I
l 142| nonos 184| HAMMEHDBAHWE pazan 29.22.. I A~
143 cnenosrsiika <] |
144 Tyarapa WHT8rpa s bR KPUTSpMi CHoacTES: "Curiita SHaHL
145 unas
146] mareneon 205 | LR 51.48... [
| 147| 4epenars 203| THM-nacekomse 4.224... 1}
I 148| AmKkoronossa smes 204 THUTM-NpecHMeIkSHOWHECA 3.339... il
143| Aweprua 3| HAMMEHOBAHWE -aps zzrn. v |1
\ 150 33| HAMMEHOBAHME ronyte 2,270 I
151| soacpes 35| HAMMEHDBAHME ropmuua 2.270.. i !
I 152| sopodei 41| H&MMEHOBAHWE -2HHHOMEOCTEIE NONUrail 2.270... Il I
153| sopona 43| HAMMEHDBAHWE asran 2,270 1l
154| soixyrons 163| HAMMEHOBAHMWE -cusape 2270 1l
155| rnuxape - 163| HAMMEHOBAHME -conoeer 2,270 1l
< [ | |
| Momows | 9 knaccos | Knacoe ¢ MarMin HpExl 9 knaccos © MasMin UpCx | BCE knacoel | BRI unstp no kaacc.wkane | BBIKI ¢uaetp no kasce. wkane | T'pad. aHarpars! | I
B L 2 L By P e e eas s onere TN | [E=REERs
FacnosHasastibe ofeerTs MHTErpantHEIf KPHTEPHE CHoRETES: " 'CeMaHTHASCMA PESOHAHT SHIHM |
140] kpokoaun HAMMEHOEAHME -sopopes AN
141 mapcran smea 23| HAMMEHOBAHME -sopona 9488 I A
142| nonos 137| HAWMMEHOBAHKE -naropHuk. 9488 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\l
143| cnenosmeiica 192 | HAMMEHOBAHME wafia 24.38... O
144 Tyarapa 192 | HAMMEHOBAHWE AcTped 94.32... 0
145 unas 86| HAMMEHDBAHME kueu 88,23 0
146 xarensoH 166| HAWMMEHOBAHME -cTepeaTHUK 8224 AR A
147| yepenaxa 205 81.43... IR
148 Amroronosan smes 22| HAMMEHDBAHWE sopotiei 21.39.. 0
149 AwepHua 48| HAMME HOBAHME -+asoporor, | 81.39... 0
l 150| apa < | 3 Ul
151 WHT B panHbIf KpUTERHIA GRORCTES: "Curma SHaru
152 sopoten Hammerosanue
153| eopoa TUM-rmuue: 4510 R
154 sbixgHons 204 THM-NpecrsikaMLWeEca 6,304, i
155| ruxape 19| HAMMEHOBAHMWE -sonopes 209 |v |1
156| ronyte 23| HAMMEHOBAHWE -sopoHa 2,036 1l
157| ropavua 137 | HAMMEHOBAHME -noropHb: 2,096... i
198| AMMHHOKEOCTEIR Nonyrai 192 | HAMMEHOBAHME uaiika 2,096... 1l
| 189] aaren 198| HAMMEHOBAHWE -AcTpes 2,096 1l
| 160 masoporor 22| HAMMEHOBAHWE -sopoter 1,791 |
161 rarany 43| HAMMEHOBAHWE -sasoporok 1.791... |
162| raHapeiika -~ 66| HAMMEHDOBAHWE +uem 1790 |
< I ’ < |
Mermowe | 9 knaccos | Knaces © MarMin ‘;lprl 9 knaccos © MaxMin YpCx | BCE knacce | BKM. dwunstp no cnacc.wkane | BBIKN.dunstp no knace.wkane | Tpad.amarpamms | i
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4.1.3.1. BusyanuMzaywa pesynbTaToOE Pacno3HABaHMA B OTHOWeHry: “"ObbekT-kwnaccel . Tekywan moaens: "INF3"
% A pesy P Ky

| I

PacnosHagasmbe ofbekTel

MHTErpanbHBIR KPUTEPHIl CHOACTES: 'CEMAHTMECK U PE3OHAHS SHAHM

140 kpokagwn 22| HAMMEHOBAHWE -sopotei 24,83 | | I
141 maperan smes 48| H&MMEHOBAHWE -sasoporok 94.33.. O
142 nonos 77| HAMMEHOBAHWE -KpanHBHHK 94.83... O
143| cenosmsika 162| HAMMEHOBAHME utka 9483 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIIIIIIIIII\|
144/ Tyarapa 184 | HAMMEHOBAHHWE -(pasan 9483 I AR A
145/ unas G| TN b 24.72. N
146/ warenson 85| H&MMEHDOBAHMWE -nedeat 22.15... N
147 | uepenans 186 | HAMMEHOBAHME -naruHro 82,15 N
148| Arkoronosan smea 19) HAWMEHOBAHME -sonopes 8064 AR
149| Aweprua 23| HAMMEHOBAHME -sopona 80649... LT
150/ apa | | »
151| soaopes FIHT&rpansHER KPHTEPWIA CHOACTES: "Cytma SHaHWR"

152

153| sopona THI-rrhiue 47.95... [
154| seixyrons \ 203| THM-Hacerombe 3,984... 1]
135| rnuxape 204| TWM-npecrsikaowmeca 34E5... i
156| ronyde 22| HAWMMEHOBAHMWE -Bopotet 2087 v I
157| ropmvua 48| HAMMEHOBAHWE -apopoHok 2,087 1l
158| ANMHHOKEOCTEIR Nanyrai 77| HAHMMEHOBAHME K panusHuk 2,087 I
159| aaren 182 | HAMMEHOBAHME urka 2087... i
160| wasopoHok 184| HAMMEHOBAHME -azaH 2087... 1l
161| karany 3| HAMMEHOBAHWE -apa 1,782 |
162| rkanapetica -~ 19| HAMMEHOBAHWE -sonopes 1,782 |

< > < |

=l =TT | 9 KNaccos | Enaccel o Maskin HpCx | 9 knaccos ¢ Maxkin UpCx | BCE knacce!
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4.1.3.1. Busyanusauma pesynsTaTos pacnosHasaHus & otrowenwm: "OBnekT-knaccs”. Tekyiuan moaens: "INF3"
¥ pesy P eyu :

——

FacnosHasaembie ofbekTol

MHTEr panbHBIR KPHTEPHIl CXoACTE

aHWe

"'CEMAHTHYECK M PESOHAHT SHAHHI

170 noraprie 167 | HAMMEHOBAHME -popens 9456 0
171| cuzape 196| HAMMEHOBAHWE wyka 94.56... 0
172| coea 206 _ 8118 O |
173 conosen 24| HAMMEHOBAHME -Bemysnne 79.21 0
174/ copora 31 | HAMMEHOBAHHE raysape 79.21... 0
175| crepeaTHAIE 32| HAMMEHOBAHWE ronaene 79.21... 0
176 cTpays 54| HAMMEHDBAHWE -sysarra 79.21 0
177 uaca 119 HAMMEHOBAHME -akyre 79.21 0
178 yrea 158 | HAMMEHDBAHME cenosmeira 65.87... 0

179| ®azan 107 | H&MMEHOBAHWE topcroii korerk, B5.47... O

180 eaarHHro <] |

181 | ubinnenax WHT8rpa s bR KPUTSpMi CHoacTES: "Curiita SHaHL

182| uaina

183 Actped 25.497... I

184 204| TWM-npecrsikaowmeca 8E17... I}

185| ronasns 1| HAMMEHOBAHWE -akyna-kaTpan 2029. v |l

186| sySatra 131 | HAMMEHOBAHME -neckaps 2,029 1l

187 wapn 132| HAMMEHOBAHME -nkwa 2,029 I

188| moperkeil koner 134 | HAMMEHOBAHME nkpanss 2,029... i

189| rMopckod AsbIk 149| HAMMEHOBAHME -censat 2029... 1l

190] akune 150| HAMMEHOBAHME -cerra 2,029 I

191 necraps \ 155 | HAMMEHOBAHME -crat 2,029 I

192] marwa = 164 | HAMMEHOBAHME com 2,029... 1l

<

[

|

Norowe | 9 knaccos | Knaceel o MasMin UpCx | 9 knaccos ¢ Maxkin HpCk | BCE knacce

BEJ1. ¢unsTp no knace wkane

BLIKN. $urnetp no knace. wkane | Fpad.avarparme |

€) 4.1.3.1. Busyannsauws pesynsTaTos pacnosHasanus & orrowerm: "OBsekT-kracce:”. Tekyuan moaens: "INF3"

FacnosHasaemele ofbekTel

170 NOMOPHUE HAHUMEHOBAHHE -Bbixyxons AN
171| cusape 31| HAWMMEHOBAHME -raysaps 9471 I A
172| cosa 32| HAMMEHOBAHME -ronaens 9471w I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIIHIIIIIIIIIIII\|
173| conosen 54| H&MMEHOEAHWE -sutatka 4.7 O
174 copoka 119| HAMMEHOBAHME -okuHE 9471 0
175 crepeaTHk 206 | IO ] 8638 O
176| cTpayc 158| HAWMEHOBAHME -cnenosmerika 85.80 I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIIHIIIIIIIIIIII\|
177| yaon, 1| H&MMEHOBAHWE -akyna-karpan g1.590... IR |
178 yrea 131 | HAMMEHOBAHME neckape 21.90.. -
179| ®azan 132| HAMMEHOBAHME nukwwa 81.90... N~
180 @ nsranro < | 3
181 ubinnenorx WHT B panHbIf KpUTERHIA GRORCTES: "Curma SHaru

182| uakina Havmerosarie

183| acTped 24 51 AN

184] akuns-karpan 204| TWIM-npscreik stowmHesa 1050... LI

185 202 | THM-raHoroHorUe 2,791 Il

16| sydarra 200| THM-zemrosoaHsE 2,766 I

187 wapn \ 24| HSMMEHOEAHWE -Boiyrons 2082... i

188| rmopckod koHek 21| HAMMEHOBAHWE rausaps 2082... 1l

189| mopokai aseik J 32| HAMMEHDOBAHWE ronasns 2062w |l

190 orure 54| HAMMEHOBAHWE -zySatka 2,052 1l

191 necrape ! 119| HAMMEHOBAHME -okure 2,062... 1l

192] mukwa -~ 1| HAMMEHOBAHWE -akyna-rarpan 1.757... |

4|

| 3

<

Nomowe | 9 knaccos | Knacee o MarhMin YpCx | 9 knaccos ¢ Maxiin 4pCx | BCE knaccel

BKM. dunsTp no knacc.wkane
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€) 4.1.3.1. Brsyansalus pesynsTaToR PaclosHABaHMA B OTHOWeHWM: “OBnekT-knacce. Tekylan Mogens: “TNF3" = | G| |

PacnosHagasmbe ofbekTel MHTErpaneHER KpUTepUi croacTea: ' 'CeraHTHISCKUN DE30HEHS SHAHM'

Haura oteekra .oy HaumeHoeaHue knacca

170] normpras 24| HAMMEHOBAHVIE Eitsons .71 O
171| cusape 1| HANMEHDBAHWE Tnusape WUTI... O
172| cosa 32| HANMEHOBAHWE ronasns T O
173 conoseit 54| HAWMEHOBAHWE -susiarka 3471 |~ | I
174| copoxa 19| HAMME HOBAHME orurt 54.71 |
175 crepearhie Ei 66,36, O
176 cTpaye 158| HAMMEHOBAHME crenosmerixa 8580, O

| 177 wacn 1| HAMMEHOBAHME -akyna-ksTpan &1.90 N !
178| yrea 131 | HAMMEHOBAHME neckape &1.90 O
173 basan 132| HAMMEHOBAHME nuruwa &1.30... I\III\IIIIIIII\IIIIIIIIIIII\IIIIIIII\IIIIIIIIIIII\IIIIIIII\III\IIIIIIII\IIIII[IL[
180| ®narmnra | [ »

! 181 ubinneHok FIHT&rpansHER KPHTEPWIA CHOACTES: "Cytma SHaHWR" I
182| uabiks & HauMEHOESHWE KNacca CxoncTeo CropcTeo
183| Acped 208 2481.. T

184| aryna-warpan 204 | THM-npecrsikaowmrecn 1050... I
185| ronaens 202 | THM-tHoroHorue 2791... 1l
200 THM-zemMHOB00HEE 2. 76E... I
187| kapn 24| HAMMEHOBAHWE -Bbixysons 2062 Ii |
188| mopekei roner 31| HAMMEHOBAHWE rnyxaps 2,082 I
189 Mopekei Askik J 32| HSHMMEHOBAHWE ronasns 2082... i
190] okuHe 54| HAMMEHOBAHWE -sytiatia 2082 (v |1
191] necrape 119| HAMMEHOBAHMWE -0k yHE 2,082 I
192| marwa - 1| HAMMEHOBAHWE -akuna-k sTpan 1,757 | - M
A e | o |
Momows | 9 knaccos | Knacos! ¢ MaxMin HpEx| 9 knaccos ¢ MasMin YpCx | BCE Kﬂac:bl| BEJ. $sAsTp Mo KABCE. Wk ans | BbIKST. guAsTp no knsce. wkane | pa.AHarpamiib] |

Drawing33. The results of classification bsf types of livilig beings, not labeled by the
teacher by types in the training sample

From the screen forms shown in Figures 32, we see that the Eidos system
confidently classifies living beings by types in the Inf3 model (especially with
the integral criterion: "Sum of knowledge"), created on the basis of a training
sample in which these creatures were not marked by the teacher by type.

4.5. Machine learning with reinforcement (reinforcement learning)

There are various approaches to machine learning, differing in the degree
of human participation in this process in real time. Allocate learning with a
teacher, with partial involvement of a teacher and without a teacher (self-
learning) [1]. Accordingly, machine learning is distinguished on fully labeled,
partially labeled, and not labeled training data at all. Data markup consists in the
fact that in the training sample the system indicates to which generalized
categories (classes) this or that object of the training sample belongs.

The data is marked by the teacher (expert) or experience. If this is a
teacher, then learning is called learning with a teacher or partial involvement of
a teacher, if it is an experience, then learning is called reinforcement learning.

In essence, experience, 1.e. practice, can be used instead of a teacher for
data markup. At the same time, since the system was not initially pre-trained, at
the beginning of its work it will behave almost randomly. But as she gains
experience, her work will become more and more effective. When the
regularities in the subject area change due to going beyond the general
population in space or time (in the second case, this is called a violation of
ergodicity), the efficiency of the system will first decrease, and then gradually
increase again due to adaptation processes and especially resynthesis of the
model.

In this case, all the stages of the ASC-analysis considered above:
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— cognitive structuring of the subject area;

— formalization of the subject area;

— synthesis of statistical and system-cognitive models;

— verification of models;

- classification of living beings according to their characteristics;
In the cycles of adaptation, resynthesis of the model will be performed
automatically by the system itself.

5. Discussion

There are various approaches to machine learning, differing in the degree
of human participation in this process in real time. Allocate training with a
teacher, with partial involvement of a teacher and without a teacher (self-study).
Accordingly, machine learning is distinguished on fully labeled, partially
labeled, and not labeled training data at all. Data markup consists in the fact that
in the training sample the system indicates to which generalized categories
(classes) this or that object of the training sample belongs. Natural questions
arise:

1. What are the pros and cons of the different approaches to machine
learning mentioned above.

2. Which of these approaches is better in a particular case.

In this paper, using a simple intuitive numerical example, we consider
how the above types of machine learning are implemented in the FEidos
intellectual system, which made it possible to give reasonable answers to these
questions. The essence of these answers boils down to the fact that in various
problems, depending on the limitations operating in them, certain methods may
become preferable.

6. Conclusions

The software tools created by the author and described in this paper, the
initial data and the created models are placed in the Eidos cloud under the
number380, and can be installed in the environment of the Eidos intellectual
system, studied and actually applied to compare machine learning models with a
teacher (supervised learning), without a teacher (self-learning) (unsupervised
learning), with partial involvement of a teacher (semi-supervised learning), with
reinforcement (reinforcement learning). And this can be done on any computer
in the world on which the Eidos system is installed. The Eidos system is in full
open free access on the author's website at: http://Ic.kubagro.ru/aidos/_Aidos-X.htm.

JKenaromye MOTyT 03HAaKOMHUTBCS C JAaHHOW pabOTON B MOJIHOM BapUaHTE
Ha PycCKOM si3bIke [ 14].
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