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TECHNOLOGICAL PROPERTIES OF URETHANE RUBBER MODIFIED WITH
XYLITANE POLYESTER

Abstract

A method for producing urethane rubbers based on polyester xylitane has been developed. Industrial
peroxide vulcanizates based on urethane rubber SUR-8IG crystallize at room temperature, therefore, agents
forming a more developed spatial structure are used to vulcanize this rubber. The presence of a dense
transverse structure reduces the rate of crystalli-zation of vulcanizates.

Urethane rubbers based on known copolymer polyesters do not crystallize and can be vulcanized with
organic peroxides, diazocyanates, and a mixture of vulcanizing agents.

The nature of the selected vulcanization system largely determines the properties of the obtained
rubbers — their hardness, modulus, residual deformation and other properties, therefore, industrial urethane
rubber SUR-8PG can be used to manufacture parts for various purposes. The significant content of methyl
groups in polyurethane SUR-8PG prevents crystallization and other intermolecular interactions. Rubber
based on SUR-8PG rubber has a good glass transition temperature (Tc), but a relatively low elasticity.

The main task of this work is the synthesis of polyurethane rubber based on xylitane polyesters (SUR
—8TBk), obtained from waste from the hydrolysis and fat-and-oil industries, which has frost resistance and
high elasticity.

Keywords: technological properties, urethane, rubber, glass transition temperature, vis-cosity,
polyester, xylitane.

Introduction

Urethane rubbers of the SUR brand are one of the types of polyurethane — high molecular
weight compounds containing macromolecules in the main chain — repeating urethane groups —O-
CO-NH-.

Urethane rubbers differ from plastics, which have properties closest to polyamides, in their
molecular weight and structure.

Over 150 brands of SUR are produced in the industry, differing in chemical composition (SUR
based on esters are known under the brands SUR -PF, SUR -PFL, based on esters — SUR -8, SUR -8P,
SUR -7, SUR -7L, SUR -7, SUR -7P).

The classification of ICS according to the methods of their processing into products has been
adopted.:

- injection molding (vulcollans) liquid compositions from which products are obtained by
combining molding with the synthesis of a solid "crosslinked"” polymer — rubber;

- rolled, solid linear or branched products;

- thermoelastomers processed into thermoplastics
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SUR is used in mechanical engineering, automotive, aviation, petroleum, coal, and sheet
stamping industries for the manufacture of parts and plates, as well as as an anti-corrosion coating
that is resistant to abrasive and waterjet wear. Products made of urethane formopolymers are
characterized by increased wear resistance, high strength, oil and gas resistance, good shock
absorption properties, and resistance to oxygen and ozone.

Fig.1. Urethane rubber products

Urethane rubbers can be divided into 3 types:

Rolled rubbers are solid linear or branched polymers. Rolled SUR rubbers are used to make
rubbers with high modulus and hardness, which are used for steering rod liners, sealing cuffs and
gaskets.

Low—modulus injection-molded soft low-molecular-weight injection urethane rubbers are
used in the printing industry, friction phthulas, parts in the radio engineering industry, as a sealing
material in radio electronics, etc.

High—-modulus injection molding - high-strength and high-modulus injection molding
machines are used as optically active rubbers, for the manufacture of sealing cuffs to cylinders in
the automotive and other industries, various diaphragms, brake rollers and gears of silent
transmission, wear-resistant coatings. They are used to make screen elements and wear-resistant
coatings, parts for various types of cars, etc.

Materials and methods

Technological properties of rubber produced by different vulcanization systems (hydrogen
peroxide, dimension hydrogen peroxide) were tested to characterize SUR -8TBk raw rubber; its
resistance to the aggressive conditions was also studied (laboratory samples).

The following properties were used to characterize raw rubber samples SUR -8TBk based on
the xylitane polyether:
1. solubility in the ethyl acetate (State Norms 33034-2014)
2. glass casting temperature (State Norms R 57931-2017)
3. viscosity according to Muni (State Norms R 24552-2011)

Results and discussions
SUR -8TB different raw rubber samples technological properties were studied. The main part
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of the raw rubber samples were completely dissolved in the ethyl acetate, this testifies to the fact
that it is of linear structure and there are no cross links. Some dissoluble polymer samples were
obtained, and this may be explained by the fact that the ratio of some starting components has been
changed. SUR -8TBx raw rubber glass casting temperature is in the limits of -40/-43° C. Comparing
SUR -8TBk with SUR -8PG, glass casting temperature of which is in the limits -34, 5/-35,5°C, we
may say, that raw rubber SUR -8TBk has much more low Ts values [5].

The deviations stated are explained by the fact that poly ethers with larger molecular mass
were used for the synthesis of these raw rubbers. Ratio viscosity according to Muni was used for the
technological evaluation of the raw rubber. It should be noted, that this ratio is in the broad limits
depending on the synthesis temperature and correlation of the starting components. We may state
that poly urethane SUR -8TBx (viscosity limits from 20 to 150 conditional units) is easily processed
in the cold rolls.

Determination of the processing period influence on the SUR -8TBk technological
characteristics was fulfilled by measuring viscosity value according to Muni at different rolling
periods.

Pelt for determining viscosity according to Muni was manufactured in the laboratory rolls of
160 x 320 mm size, friction was 1: 24/ 1, 27; the front roll rotation velocity was 23 — 27,5
revolutions per minute, the gap between the rolls was 1,0 — 0, 05 mm.

Raw rubber was processed in the rolls, where the rolls’ temperature was 25° C; the processing
period varied from 5 to 20 minutes.

Variations of SUR-8TBk viscosity according to Muni depending on the processing period at
25° C were investigated.

The curve testifies that if the processing period is increased, viscosity according to Muni is
lowered; it may be connected with the partial destruction of the polymer. It was also necessary to
clarify the possibility of the SUR -8TBx raw rubber processing by casting under pressure, because
this method turns to be the most productive. This method is possible for using if the viscosity
according to Muni ratio is higher than 70 conditional units [6-7].

To achieve this xylitane poly ether P-6 BA (the amount is 1,5 and 10 mass parts) was added to
the sample of SUR -8TBxk raw rubber with the starting viscosity according to Muni, equal to 113
conditional units. Data of P-6 BA additives influence on the viscosity according to Muni is given in
the table 1.

Table 1 - Influence of xylitane poly ether P-6 BA on the technological properties of SUR -8TBxk raw
rubber

Quantity of P-6 BA, introduced into the raw | Viscosity according to Muni, conditional units
rubber, mass part
0 131
1,0 94,5
5,0 76,7
10,0 70,7

As it is clear from the table, introduction of 5-10 mass parts of the plasticizer leads to the
lowering of the viscosity according to Muni from 131 to 70 conditional units it enables us to use
this method with different values of viscosity according to Muni.

Physical — mechanical indexes of the vulcanizors, filled with the xylitane poly ether up to 10
mass part., meet the requirements of the State Norms for the raw rubber SUR -8TB.

Conclusion
1. The composition of polyurethane rubber based on polyesters of xylitane SUR -8TBK,
obtained from waste from the hydrolysis and fat-and-oil industry, has been developed.
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2. The addition of plasticizer to polyurethane rubber based on xylitane polyesters SUR -8tb
reduces the viscosity index according to Muni, which makes it possible to use the injection molding
method for processing SUR -8TBKk rubber.

3. Polyurethane rubber based on xylitane polyesters SKU-8TBk has good physical and
mechanical properties and can be used in various conditions, which significantly expands the scope
of application of urethane rubber based on xylitane polyesters.
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KCWINT NOJINDPUPIMEH MOAUDPUKAIIUAJTAHIAH YPETAH/IbI PESBEHKEHIH
TEXHOJIOI'UAJIBIK KACUETTEPI

Tyiiin

Kcwnmran nonuwagupiHe Heri3menreH ypeTaHabl KaydyKrapAsl anmy ofici xacamael. CKY-8IIT
ypeTaHapl KaydyK HETi3iHAerl MepOKCHITI ©HEPKSCINTIK ByJKaHM3aTTap OenMe TeMmIeparypachiHIa
KpUCTaJJIaHaJbl, COHJIBIKTAH OYJ1 Kay4dyKThl BYJIKaHH3AIMsIIdy YIOiH JaMbIFaH KEHICTIKTIK KYPBUIBIMIBI
KYpaHTBhIH areHTTep KOJJIAHBUIAAbl. TBIFBI3 KOJJIEHEH KYPBUIBIMHBIH OONybl BYJIKaHH3ALUSIIAPIbIH
KpHUCTaJIaHy >KbUIaMABIFBIH TOMEHICTE/] .

Benrimi comomumepsti mosMdpUpIiepre HETI3ASINeH ypeTaHAbl KaydyKTap KpHCTajgaHOalabl jkoHE
OpraHUKaIbIK IEPOKCHATEPMEH, Ha30LMaHATTAPMEH, BYJIKAHW3alMs areHTTepiHIH  KOCHAaChIMEH
BYJIKaHU3ALMSIIAHY Bl MYMKIiH.

Tannanran BynKaHM3alMsA >KYHECIHIH CHIAThl HETI3IHEH allbIHFAH PE3CHKENICPHIiH KaCUCTTEpPiH
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AHBIKTANIBI-0apIbIH KATTBUIBIFBI, MOAY/I, KAJIABIK JAeQOpManuschl jkoHe 0acKka KacHeTTepi, COHABIKTaH
OpTYpii MakcaTTarbl OeIIIeKTepi jkacay YIIiH eHepkacinTik yperaH kaydyk CKVY-8III' xommaHbLTyBI
myMKiH. CKY-8III" monmyperaHbHIaFBI METHIT TONITAPBIHBIH €I0Yip MeJIIepi KpucTalanyra xKoHe Oacka
MoJieKylaapaliblK e3apa opekertecyre keaepri kentipeni. CKY-8 III" pezeHke Heri3iHeTi pe3eHKeIep KaKChl
oitHekTey Temneparypacbina (T.) ne, Gipak caabICTBIpMaNbl TYPE TOMEH CEPIIMILTIKKE He.

Byt )KyMBICTBIH HETi3r1 MiHIETI-CYBIKKa TO3IMAUIITT MEH JKOFaphl UKEMILIITI 0ap TUAPOIN3 KOHE Maii
OHEPKACiOIHIH KalAbIKTapel HeriziHze anbiHFaHn kewiutad nommddupnepi (CKY-8TBk) Herizinaeri
MOJMYPETaH/Ibl KaydyKThl CHHTE3ICY.

Kinrrik ce3nep: TEXHOIOTHSIIBIK KaCHETTEpl, YpeTaH, pe3eHKe, IIBIHBI aybICy TeMIIepaTypachl, Vis-
cosity, MoIu3CTEepP, KCUIIHT.
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TEXHOJIOTUYECKHE CBOVCTBA YPETAHOBOI'O KAYUVYKA,
MOIUPUITUPOBAHHOT'O KCHJIMTAHOBBIM ITOJIN®UPOM

AHHOTAUA

Pazpaboran cnoco® mToONy4YeHHsT YPETaHOBBIX KaydyKOB Ha OCHOBE NoOnMd(Hpa KCHIUTAHA.
[lepexucHble MPOMBILIUIEHHBIE BYJIKAHHU3aThl Ha 0CHOBE ypeTaHoBoro kayuyka CKY-8III" kpucrammusyrorcs
pY KOMHATHOM TeMIeparype, IMO3TOMY Ui BYJIKa-HU3ALMM O3TOr0 KaydyKa NPUMEHSIOTCS areHTH,
oOpazyromnie Oosiee pa3BUTYIO NPOCTPAH-CTBEHHYIO CTPYKTYpy. Hanuune mioTHOHM monepedHol CTPyKTyphI
CHIDKAET CKOPOCTh KPUCTAI-TH3AIMH BYITKaHU3aTOB.

VYperaHOBbIE KaydyKd Ha OCHOBE M3BECTHBIX COIMOJMMEPHBIX MOMU3(QHUPOB HE KPUCTANI-IU3YIOTCS U
MOTYT BYJIKAHM30BaTbCs OPTaHUUECKUMH IEPEKHUCSAMH, OHA30LHAHATAMH, CMECBHIO BYJIKaHU3UPYIOLIUX
areHTOB.

XapakTep BBIOpaHHOW CHCTEMBI BYJIKaHW3AIlMM B 3HAUYUTEIHHON Mepe OmpesenseT CBOWCTBa
MOJYYEHHBIX PE3MH — UX TBEPAOCTh, MOAYJb, OCTAaTOYHYIO JeQOpMalMI0O M APYIHE CBOMCTBA, MOATOMY
MPOMBIIUIEHHBIN ypeTaHoBblil Kayuyk CKVY-8III' MoxeT ObITb NpUMEHEH MJisi W3TOTOBBIICHHUS JAeTasei
CaMoOro Pa3IMYHOTO Ha3HauYEHUs. JHAYUTEIBHOE CofiepKaHWe METHIBHBIX rpynn B noiauypetane CKY-8IIT"
MPEISTCTBYET KPUCTAUIM3ALMN M JPYTUM  MEXMOJIEKYISAPHBIM B3aMMOICHCTBUSIM. Pe3nHbl Ha OCHOBE
kayuyka CKVY-8III' obOmamaror xopormreil Temmneparypoid crtexyoBaHust (Tc ), HO CpaBHHMTEIBHO HHU3KOH
3JIACTUYHOCTHIO.

OcHoBHasE 3ajada HacTosmied paboThl — 3TO CHHTE3 TNOJWYPETAHOBOTO KaydyyKa Ha OCHOBE
nonudupoB kcunmutana (CKY-8Th, ), mMoiy4eHHOr0 Ha OCHOBE OTXONOB THUAPOIU3HOW U MAaCIOXKHPOBOU
MIPOMBIIIIEHHOCTH, 00JIa/IatoIiell MOpO30CTOWKOCTBIO M BBICOKOM 3IIACTUY-HOCTBIO.

KiroueBble cj10Ba: TEXHOJIOTHYCCKUC CBOﬁCTBa, YpETaH, Kay4dyK, TEMIEparypa CTCKIOBAaHUA,
BA3KOCTD, HOJ'II/IS(I)I/Ip, KCHUJIMTAaH.
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STUDY OF PROTECTIVE PROPERTIES AND CHARACTERISTICS OF MEDICAL
GLOVES

Abstract

In this article, we will analyze the main stages of production of medical gloves, including latex and
nitrile gloves. Acrylonitrile butadiene rubber is an elastomer with a fairly impressive set of properties:
increased resistance to oils and solvents, tensile strength, abrasion resistance, bending resistance, increased
residual deformation under compression and resistance to migration and loss of volatile substances, color
retention, weather resistance, and aging resistance. The article also provides the results of studies of the
stages of the glove production process. The following production stages are defined: preparation of glove
molds; immersion of molds in solution; vulcanization; leaching; formation of a cuff bead; finishing process
(chlorination, polymer coating); removal from molds. The article provides the results of quality tests carried
out in laboratory conditions.

Keywords: medical, latex, nitrile, vinyl, chainmail gloves chlorination, polymer, powder.

Introduction. At the beginning of the process, it is necessary to rid the mechanical hand
forms of any dirt , using soapy water , and then in a chlorine-containing solution. Any foreign
substance on the surface of the form can lead to the formation of tears in the glove. After this, the
caramic forms pass through a series of rotating brushes [1] . This is necessary to clean the hard-to-
reach areas between the fingers. Then the forms are dipped in a container with hot water and then
dried a little. Still slightly damp forms are immersed in a chemical solution, which forms a film on
their surface. After this, the ceramic forms are immersed in a warm solution. To increase chemical
To increase the durability and elasticity of the gloves, the molds are immersed in a tank containing
an acrylonitrile butadiene compound, which may include other additives and colorants. Reacting
with the film, it acquires a gel-like structure. Rotation allows excess drops to be removed from the
molds before heat treatment. Under the influence of heat, the solution dries [2]. The vulcanization
process also occurs in the oven, increasing the strength and elasticity of the glove.

Experimental part. Working with various substances and chemical reagents determines the
choice of the appropriate type of gloves [3]. Modern medical gloves differ in the characteristics of
the material from which they are made, its chemical composition, production and processing
technology, as well as the possibilities of their intended use. Figure 1 shows the stages of production
of medical gloves. During the final processing, the gloves undergo special treatment to make them
easier to put on. Traditionally, glove manufacturers used powdering. Nowadays, this technology is
considered obsolete and is used mainly in the production of latex gloves [4] . Modern methods for
making it easier to put on nitrile gloves most often undergo one of two procedures: chlorination and
polymer coating . The technical characteristics of the resulting gloves (length of the gloves and
thickness of the material used to make them) comply with SS 3-88 [5].
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Results and discussion

Tests, conducted in laboratory conditions , showed good chemical resistance and physical
characteristics of gloves . Resistance to cuts, punctures and abrasion were also taken into account as
a critical factor when using the product. Contact of gloves with aggressive environments always
operates in two cases: permeability and degradation [6] . When a glove comes into contact with a
conditionally aggressive substance, its degradation begins and, as a result, the penetration
coefficient increases. Table 1 lists several chemical substances for medical gloves.

Table -1- Selection of a specific aggressive environment for medical gloves

Chemical substance Latex gloves Vinyl gloves Nitrile gloves
Acetaldehyde F N N
Acetamide F N N
Acetate is a solvent N F F
Acetic acid 80% F F F
Acetic acid 20% N G G
Acetyl chloride (dry) N F N
Acetylene G E G
Acrylonitrile G G N
Acrylic acid G - G
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Designations accepted in the table:

E (excellent) - absolutely safe work

G (good) - safe work

F ( fair) - can work, conditionally safe work

N ( not recommended ) - it is not recommended to work - no data

Some glove materials may become hard, rigid, brittle, or they may become softer and swell,
increasing in volume to several times their original size. If a chemical significantly affects the
physical properties of the glove material, its resistance to penetration will rapidly deteriorate.

Conclusions

In accordance with the Sanitary Rules " Sanitary and Epidemiological Requirements for
Facilities in the Sphere of Circulation of Medicines and Medical Devices" [6] , the minimum
thickness of smooth examination gloves must be 0.08 mm, and textured 0.11 mm ; the thickness of
smooth surgical gloves is 0.1 mm, textured 0.13 mm. The minimum length of examination gloves is
220 mm, and that of surgical gloves is 255 mm. The size of medical gloves must correspond
alphabetic and numeric glove size designations . Size XS corresponds to sizes 5.5 and 6; S — 6, 6.5
and 7; M — 7, 7.5 and 8; L — 8 and 8.5. The rules for the use of medical gloves must comply with
SS 12.4.307-2016 [7] .
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MEJIALIMHAJIBIK KOJFANITAPIBIH KOPFAHBII KACUETTEPI MEH
CHUIIATTAMAJIAPBIH 3EPTTEY

Tyiiin
Byn makamaga 6i3 MeOUUIMHAIBIK KOJFANTapAbl, COHBIH ILIIHIAE JATeKC IMEH HUTPHIAL KOJFarnTapAbl
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OHIIPYIiH HETi3r Ke3eHAEPiH TaliJaiMbI3. AKPUIOHUTPUIINL OyTaaueH i KaydyK-OyJl eTe acepii KacueTrepi
Oap omactomep: Maiap MeH epiTKITepre TO3IMIUTIKTIH >KOFapblUlaybl, CO3BUTY OepikTiri, To3yFa
TO3IMIUTIT, HWUTyre TO3IMAUIT, CHIFBRIMIAY Ke3iHAe KalAbIK Ae(QOpPMAIlHSHBIH JKOFApBUIAyBl JKOHE YIITa
3aTTapblH MUTPALMSICH MEH JKOFaTybIHa TO3IMLMIr., TYCTI caKTay, aya paliblHa TO3IMILTIK KOHEe KapTalora
Te3iMALTIK. Makanana KoJFal eHIipy MPOLECiHIH Ke3eHAEPIiH 3epTTey HOTHXKeNepi Ae OepinreH. OHuipicTiH
Keleci Ke3eHaepl aHBIKTANFaH: KOJFal KaJbITapblH JaiblHAAY; KaJdbIITapAbl epiTiHaire OartbIpy;
BYJIKAaHU3AIMA; CUITIICY; MAaHKETTI MOHIIAK KaJbIITACTHIPY; dpiey Mpoueci (XJopiay, MoJuMepi KaObiH);
KaJbINTapaH LbFapy. Makanana 3epTXaHalblK >KaFgaia KYpri3iireH cama ChIHaKTapbIHBIH HOTIXKeJepi
KEJTipiIreH.

Kinrrik CO31ep. MCAULIMHAIIBIK, JATCKC, HUTPUII, BUHMJI, NILIHXXBIPJIbI KOJIFAIITAp XJIOpiay, IOJTUMEP, YHTAK.
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HCCJEJOBAHME 3AIIIMTHBIX CBOMCTB U XAPAKTEPUCTHUK MEJIUIIMHCKHAX
ITEPYATOK

AHHOTAUA

B oT1o0if crathe MBI TIpoaHANH3UPYEM OCHOBHBIE 3Tallbl IPOWU3BOACTBA MEAUIIMHCKUX IEPUYATOK,
BKJIFOYAsl JIATCKCHBIC U HUTPUJIOBBIC IEPYATKU. aKPUIOHUTPHIOYTAJAMCHOBBIA KaydyyK - 3TO DJIACTOMEP C
JIOBOJIGHO BITEUATIISIONINM HaOOpOM CBOWCTB: TOBBINIEHHONW CTOWKOCTBIO K MacjaM U PacTBOPHUTEISIM,
MMPOYHOCTHIO HAa PACTSHKEHUE, MCTUPAHUIO, W3THOY, TOBBIMIEHHON OCTAaTOYHOW MedopMalliy MpH CHKATHH,
CTOMKOCTBIO K MHUIPAIMd M TOTEPe JICTYYMX BEIISCTB, COXPAHCHUIO IIBETa, aTMOC(EpPOCTONKOCTH U
cTapeHuto. B crathe Takke NPUBOMATCS PE3yNAbTaThl HCCIIEJOBaHWN ATAloOB IpoIlecca IMPOU3BOJICTBA
nepyatok. OnpezieneHbl CIeayIoNIie 3Tanbl MPOU3BOACTBA: MOATOTOBKA ()OPM ISl MEPUYATOK; TOTPYKEHHE
dbopM B pacTBOp; BYJIKAHU3AIWsA; BBIIICIAUMBaHUE;, (HOPMUPOBAHME OOPTHKA MAaHXEThI;, 3aBEPIIAIOIINI
nporece (XJI0pUpOBaHME, MOJIMMEPHOE IOKPBITHE); H3BJIeueHHEe Hu3 ¢GopM. B crarbe mnpencTaBieHbI
pe3yIbTaThl UCTIBITAHHIA KaueCTBa, MPOBEICHHBIX B JJa0OPAaTOPHBIX YCIOBHSIX.

KuaioueBble cioBa: MEIUITMHCKUE, JIATEKC, HUTPWJ, BUHWJ, KOJBUY>KHBIE MEpPUYaTKU, XJIOPHUPOBAHHE,
MTOJTUMED, TTOPOIIIOK.
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MMPOEKTUPOBAHUE KOPCETHBIX W3AEJUMI JJISI OOEXAbI, ®OPMHUPYIOIIENA
IMPABHJIBHYIO OCAHKY HA OCHOBE BUPTYAJIBHOI'O MOJAEJIUPOBAHUE

AHHOTALINA

CTaTI)H IMMOCBAIICHA ITPOCKTUPOBAHUTIO KOPCECTHBIX I/I3)ICJ]I/II\/'I IJI1 KOPPEKIUH OCaHKU C UCITIOJIb30BAHUEM
TEXHOJOTUH BHUPTYaJbHOTO MOJECIUPOBAHMA. PaccMaTpuBarOTCS OCHOBHBIC TPWHIIMITBI CO3J[AHUS TaKHX
W3ENNN, BKJIIOUAsh YYeT aHATOMHUUECKUX OCOOCHHOCTEH IOJIb30BaTeNIsl, BHIOOP MaTepUajoB U O00CCIICUCHUES
GbyukimonanbHocTd U koMpopra. Ocoboe BHHMAaHHE YAEIEHO POJH BHUPTYAIbHOTO MOJCIHPOBAHUSA B
MPOCKTUPOBAHKUH, KOTOPOE IMO3BOJSET COOMpaTh W 00padaThIBATHL AHATOMUYECKHE JAHHBIC, CO31aBaTh U
TecTHpoBaTh 3D-Moneny, a Takke ONTUMU3UPOBATH KOHCTPYKIIMIO M3/ICITUS HA PAHHUX dTarnax pa3paboTKH.
Hcnonb3oBaHre BUPTYATbHBIX TEXHOJIOTHI 3HAYHUTEIBHO CHIDKAET 3aTPaThl, YCKOPSET Mpoliece pa3paboTKu
Y TIO3BOJISICT CO3/[aBaTh MEPCOHANM3UPOBAHHBIC KOPCETHI, YTO BAXKHO I (D PEKTUBHON KOPPEKIIUU OCAHKH.
JlaHHas CcTaThsl MOCBSIIEHA UCIONBL30BAHUIO BUPTYATbHOTO MOJCIMPOBAHUS B TIPOCKTUPOBAHUN KOPCETHBIX
W3MENINM, MPEJHA3HAUYCHHBIX MJI1 KOPPEKUWH OCaHKM M TOAAEP)KaHUS 3J0pOBOM CHUHBL. BupryanbHOe
MOJIEJTUPOBAHHUE MTO3BOJISIET AHATU3UPOBATH AHATOMHUIO M (PU3UOJIOTHIO TeJla, ONTHMU3UPOBATE KOHCTPYKITHIO
KOpPCETOB JuIs 00eCHeYeHUs] MaKCUMallbHOro koMpopra u sddekTuBHOCTH. JU3aifiHEpPbl MOTYT CO3/1aBaTh
WH/IMBUIYyaTU3UPOBaHHBIE KOPCETHI, yUUTHIBAs YHUKAIbHBIE 0COOEHHOCTH KaXKJJOTO YeJIOBEKa.

KiioueBble ciioBa: alalniTallMOHHaA OACXKd, OIpAHUYCHHBIC ABUIATCIBbHBIC BO3MOXHOCTH, TKAHU,
HOTpe6HTCJ’IBCKHe CBOﬁCTBa, KOM(l)OpT, OJIaCTUYHOCTB.

Brenenne

B nocnennue necstunerrs HaOMONAeTCsl YCTOWYMBBIM POCT MHTEpPECA K BOIIPOCAM 37I0POBbS
U Onaronoiy4us 4eaoBeka, 0COOCHHO B KOHTEKCTE MPaBUIbHOM ocaHKU. [IpoGnemsl, cBA3aHHBIE C
HapylLIeHUEM OCAaHKH, CTaHOBATCA Bce O0ojee aKTyaJbHbBIMM B COBPEMEHHOM OOIIECTBE, IJ€
JUITUTENIbHOE CHUAsYee TOJOKEHHE M MAaJOMOABWKHBIA 00pa3 JKU3HU CTAHOBSTCS NPUYUHOU
3a00yieBaHUI MO3BOHOYHUKA. B OTBET Ha 3TU BBI30BBI Pa3pabOTKa M UCIOJIb30BAaHHE KOPCETHBIX
U3JIeNUi, CIOCOOCTBYIONINX KOPPEKTUPOBKE OCAHKU, HAOMPAET MOIMYASIPHOCTh KaKk B MEAMIIMHE, TaK
U B uHAycTpuu Moasl. KopceTHble wu3enusi, TPaIULMOHHO HCIIOJIb3yeMble ISl ACTETHUYECKOU
KOppeKLMU (Urypbl, Temepb aKTUBHO pa3palaThIBalOTCA C LEIbI0 MOAJACPNKAHUS TMPABUIBHOTO
MIOJIO’KEHUSI TIO3BOHOYHMKA M YIydleHUs ocaHKku. COBpeMeHHblE KOPCEThl MOTYT OKa3bIBaTh HE
TOJBKO ACTETHYECKOe, HO W (YHKIMOHAJIbHOE BIMSIHME Ha TeNo, MpeaoTBpamias xedopMmanuu
MMO3BOHOYHMKA, CHUMasi Harpy3Ky C MBIIII] CIIUHBI U CO3/1aBasl yCIOBUS JIJISI ONTUMAIBHON OCaHKH.
ITpu 5TOM BakHO, YTOOBI TaKME U3AETHS HE TOIBKO F(PPEKTUBHO BBINOJIHSIINA CBOIO (DYHKLUIO, HO U
oOecrnieunBanu KOMQPOPT B MOBceAHEBHOW HoOcke. COBpEMEHHbIE TEXHOJIOTHMH MPOEKTUPOBAHUSA
OJIEK/Ibl TIPEUIAratoT ITUPOKUNA CIIEKTP MHCTPYMEHTOB JUIsl CO3/1aHUs CIIOKHBIX MOZEJIEH, BKIIOYas
BUPTyaJIbHOE MOJEIMPOBAaHUE, KOTOPOE CYLIECTBEHHO M3MEHSET MOAXOIbl K Pa3pabOTKe O ]IbI
[1]. BupTyanbHble TEXHOIOTHH MO3BOJISAIOT HE TOJBKO co31arhk 3D-Mozmenu kopcetoB (Kak moka3zaHo
Ha prcyHke Nel) ¢ y4eToM MHAMBUAYaIbHBIX OCOOCHHOCTEH aHATOMHH, HO M MPOTECTHPOBATh UX
3P PEKTUBHOCTH B YCIOBUSX, MPHOIMKECHHBIX K PEATbHBIM. DTO IMO3BOJISICT 3HAUUTEIFHO YCKOPHUTH
nporecc pa3padoTKH, YIy4lIUTh TOYHOCTb, & TAKKE MUHUMHU3UPOBATh PACXObI HA MPOU3BOACTBO U
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tectupoBanue. llenpio naHHOW paboOTHl SBISETCS MCCIEAOBAHUE IIpOIecca IMPOSKTUPOBAHMS
KOPCETHBIX H3/eNuil uid (OPMUPOBAHUS TPABHIBHOM OCAHKHM C HMCHOJIB30BAaHUEM TEXHOJIOTHH
BUPTYaJIbHOTO MOJICTUPOBAHMA. 33/1a4l BKJIIOYAIOT 0030p TEOPETUUYECKUX OCHOB MPOECKTHUPOBAHUS,
pPacCMOTPEHHE COBPEMEHHBIX METOAOB BHPTYaJIbHOTO MOJCIMPOBAHMSA, a TaKXKe aHaJIH3
MPAKTUYECKUX ACHEKTOB NMPUMEHEHUS dTHX TEXHOJOTHH B MPOU3BOJACTBE KOPCETHBIX M3lenuid. B
pabore OyneT OLEHEH IOTEHIMAl BUPTYAJIbHBIX TEXHOJOTWH U CO3JaHUsS aJalTUBHBIX |
(YHKUIMOHAJBHBIX MOJENEH, CIOCOOHBIX 3(P(EKTUBHO MOAACPKHUBATH NPABUIBHYIO OCAHKY U
YAOBIICTBOPATh MNOTPEOHOCTH TOJb30BareNieii. B naHHOW cTarhe paccMaTpuBaeTCs IPOLECC
MIPOEKTUPOBAHUS KOPCETHBIX M3JIENINH, HANPaBJICHHBIX Ha (OPMUPOBAHUE MPABMIIBHON OCAHKH, C
UCTIONIb30BAaHMEM METOJIOB BHPTYaJbHOTO MOJCIHPOBaHMs. BupryanspHOe MOIEIUpoOBaHUE
Mo3BOJIsIeT OoJiee TOYHO aJalTUPOBAaTh KOPCET K HHIMBUAYAIBHBIM OCOOCHHOCTAM Ka)KJOTO
YeJIOBEKa, YTO IMOBBIIIACT 3PPEKTUBHOCTH U KOM(OPT NCTIONB30BAHMS TAKUX H3JIEIUH.

Teopernueckunii aHaau3

IIpobnema npasunvroii ocanku u eé saxcnocms. llpaBuiabHas ocaHKa UTPAeT KIKOUEBYIO POJIb
B IOJICP>KaHUU 3/I0POBbsl YEJIOBEKA, OCOOCHHO B CBETE TOI'O, YTO COBPEMEHHBIE YCIIOBHSI >KU3HU
CIOCOOCTBYIOT Pa3BHTHIO DPA3JIMYHBIX HapymIeHWH ocaHku. Hawmbonee wacto BeTpedaromuecs
poOaeMbl BKJIIOYAIOT TUIEpPKU(O3, TUIEPIOpA03, CKOIHO3, a TAKXKEe OOy cIabOoCTb MBbIIIIL
CIHUHBI. DTH MPOOJIEMBI MOTYT NMPHBOAUTH K XPOHHUYECKUM OOJSAM, CHIKEHHIO TOABMYKHOCTH U
KauecTBY *HM3HH, a TaKKe CIIOCOOCTBOBATH PA3BUTHIO APYIMX 3a00J€BaHUM, TAKMX KaK apTpPUTHI,
OCTEOXOHJIPO3 U JIpYrue MaToJIOTUU OMOPHO-ABUIaTeNIbHOrO anmnapara. Koppekuus ocaHKH MOXKET
OCYILECTBIIATHCS C IOMOIIBIO Pa3IMYHBIX METO/OB, BKJIIOUAsi (PU3UUECKUE YIPAKHEHUS, MACCaXU,
HCIOJIb30BAaHUE CHEHATM3UPOBAHHBIX YCTPOWCTB, TAaKMX Kak Kopcerbl. KopcerHble wuznenus,
IIPEeIHA3HAYEHHbIEC Ul NOJAEPKAHMs IIPABHIIBHOTO IIOJIOKEHUS IMO3BOHOYHHMKA, UMEIOT IIUPOKHUM
CHEKTp NMPUMEHEHHUs] — OT JIedueOHBIX A0 Mpodunaktuyeckux. BakHo, 4TOOBI Takue H3AEIUS HE
TOJMBKO 3((HEKTUBHO UCIPaBIsUIM OCaHKY, HO U o0ecrnedynBaiu KoMGOpT, 4YTO sBJISETCA
HEOTHEMJIEMOH YaCThIO UX YCIEITHOTO UCTIONIb30BaHUs [2].

Bruanue xopcemnuvix uzoenuti Ha ocanxy. KopceT oka3piBaeT MeXaHUYECKOE€ BO3JEiCTBHE Ha
MMO3BOHOYHMK ¥ MBIIIBl chOuHbl. OH T[OMOraer MoAJdepKUBaThb NPaBUIBHOE MOJOXKEHHE
II03BOHOYHMKA, CHUMAET HArpy3Ky C OIPENEICHHBIX YYaCTKOB CIIMHBI M MPEAOTBPALLAET Pa3BUTHE
nepopmarmii. [Ipy npaBUIBHOM HCHOJB30BAaHUM KOPCET CIHOCOOCTBYET YKPEIUIEHHWIO MBbIIIIL,
MIOCKOJIBKY OHM HauMHaIOT padoTaTh B YCIOBHMSX OIPAaHMYEHHOTO JBHXXEHHUS, YTO MO3BOJISET
BOCCTAaHOBHUTH HOPMAJIbHOE IOJIOKEHHE Tesla U YIYy4IIUTh OcaHKy. OIHaKo BaXKHO OTMETHUTb, UTO
HEeNpaBUWIbHOE WIHM JJIUTEIbHOE HOILIEHHE KOPCETOB MOXET OCIa0UTh MBILIIBI, 4TO, HA00OPOT,
MPUBENET K yXYALICHUIO CUTyallUH.

Texnonocuu 6UpmMyanbHO20 MOOEIUPOBAHUA 6 NPOEeKMUposanuu o00edxcovl. BupryambHOe
MOJICIUPOBAHUE OJIEXKIbl TPEACTABISET COOOW MPOLECC CO3JaHUsl TPEXMEPHBIX HUGPOBBIX
MojIeNieif, KOTOpble MOTYT OBITh HCIOJNB30BaHbl JUIsl PA3IMYHBIX IeJded — OoT Ju3aiiHa U
MIPOTOTUIIMPOBAHUS 1O TECTHUPOBAHMS M ONTHMM3AIMKM NapaMeTpoB. B mocnennue necsaTuiieTus
BUPTYaJIbHOE MOJEJIMPOBAHNUE CTAJIO BaKHBIM HHCTPYMEHTOM B WHAYCTPUM MOIbI U TEKCTHIIA,
MOCKOJIBKY OHO 3HAYUTEIBHO YCKOPSIET MPOLEcC pa3paboTKH, CHUXKAET 3aTpaThl HAa MIPOU3BOJICTBO U
MO3BOJIIET HA PAaHHUX CTaJAMSIX BBISIBUTH NOTEHIMAIbHBIE TPOOIEMbI B KOHCTPYKLIUN U3ENHS.

OnHMM M3 OCHOBHBIX MPEMMYLIECTB BUPTYaJIbHOIO MOJEINPOBAHHUS SBISETCS BO3MOKHOCTh
cozmanuss TOYHBIX 3D-momeneii [3], KOTOpble YUYHTHIBAIOT aHATOMHUYECKHE OCOOEHHOCTH
noJsib3oBaress. Takue MOJENN MO3BOJISAOT:

- Touno BocnipousBecTd GopMy Tena;

- CUMynupoBaTh B3aMMOZIEHCTBUE TKAHEH C TENOM;

- MopenupoBarh, Kak u3aeaus OyayT BeCTH ce0sl B peajbHBIX YCIOBHSIX (HampuMep, Kak
KopceT OyleT BO3/eiiCTBOBaTh Ha MO3BOHOYHUK).

BupryansHoe MonenupoBaHue MO3BOJSIET paboTaTh ¢ PasHOOOPAa3HBIMM IapaMeTpamH: OT
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TEKCTYPBl TKAHEH M MX MEXaHMYECKMX CBOMCTB O OMOMEXaHMUYCCKHX XapaKTEPHUCTHK, TAKHX Kak
JaBJICHHE HA KOXKY MJIM MBIIIIBL TakKe Ba)KHO, YTO 3TH MOJEIH MOTYT OBITh aJallTHPOBAHbI O]
WHIUBHUyalbHbIe OCOOCHHOCTH, YTO OCOOEHHO aKTYaJbHO IS M3IEHi, MPEeIHa3HAUYCHHBIX IS
KOppeKIuu ocaku [4].

MeTtoan! uccjienoBaHus

JUis OpOEKTUPOBAaHUS KOPCETHBIX M3JEIMM HUCIOJIb3yeTCSd KOMIBIOTEPHOE IPOTrPAMMHOE
obecrieueHre, MO3BOJISIONICE CO3laBarTh BUpTyaibHble 3D-monenu denoBeueckoro tema [5] kak
MOKAa3aHO Ha PUCYHKE 1, ¢ yU4EeTOM ero aHaroMH4YecKux ocobeHHocteil u aedopmanmii. Ha ocHoBe
9TUX MoJeneil pa3pabaTbIBalOTCSI HMHAMBUAYAJIbHBIE KOPCETHI, YUYHMTHIBAIOIIUE OCOOEHHOCTHU
4eJioBeKa U TpeboBaHMS K KOPPEKIHU ocaHKu. [Iporiecc BUPTyanbHOTO MOIEIUPOBAHUS MO3BOJISIET
IIPOBOAMTH [JETANbHBIA aHAIU3 [JaBJICHUS HA pa3jIMyHble Y4YyacTKM Teja IMPU HCIOJIb30BaHUU
KOpCETa, YTO TO3BOJIIET ONTHMH3HMPOBATh €ro KOHCTPYKLHUIO JUIsI MaKCHMajbHOTO KoMdopTra H
s dexTuBHOCTH [6].

Pucynok 1. 3D kopceTHble MOJENH.

BupryansHoe MojenupoBaHHE TakXkKe IO3BOJSET Ju3aiiHepaM SKCIEpPUMEHTHPOBATh C
Pa3NMYHBIMU MaTepHallaMHi U TEXHOJOTHUSMH TPOU3BOJICTBA, YTOOBI CO3/1aTh KOPCETHI, KOTOPBIE HE
TOJMBKO 3()()EKTUBHO UCHPABIAIOT OCAaHKY, HO U COOTBETCTBYIOT MOJHBIM TpEeHIAaM H
NpeanouTeHusiM ~ norpedureneir. OTHUM W3 KIIOYEBBIX  MPEUMYIIECTB  BHPTYAJIBHOTO
MOJICTUPOBAHUS  SABISETCA  BO3MOXHOCTh  CO3JJaHHUS  WHAMBHUIYAJIM3HPOBAHHBIX  KOPCETOB,
aIaNTHPOBAHHBIX K YHUKAJIHHBIM IMOTPEOHOCTSAM KaKJOTO 4YesioBeKa. Jlm3aifHepbl MOTYT CO3/1aBaTh
BUpPTyaJIbHbIE MOJENU [7], KOTOpbIE TOYHO COOTBETCTBYIOT ITapaMeTpaM Teja KIWEHTa, 4YTO
MO3BOJSIET CO3[aBaTh KOPCETHI, OOECIIEYMBAIONINE MAKCHUMAJIbHYIO TOMJIEPKKY W KOMQOPT.
BupryansHoe MonenupoBaHHE HMEET psii NPEUMYIIECTB 110 CPABHEHUIO C TPaJULIMOHHBIMU
MeTOoZaMH pa3paboTKH KOPCETOB:

- Yckopenue pa3paboTku: BupryanmbHoe MopenupoBaHHE MO3BOJISET co3faBaTh 3D-monenn
KOpCceToB 0€3 HEOOXOAMMOCTH CO37aBaTh (PU3WUYECKHE MPOTOTHIBL. ITO MOXKET 3HAYUTEITHHO
YCKOPUTH MPOLIECC pa3padOTKH.

- IloBeimienne »¢dexTuBHOCTH: BupTyanbHOE MOIECTUPOBaHHE TMO3BOJSIET TECTHPOBAThH
pa3nuyHble BapHaHThl KOHCTPYKLMHU KopceTa 0e3 HeoOXOAMMOCTH CO3/1aBaTh HOBBIE MPOTOTHIIHI.
DT0 MOXKET IpuBeCTU K 6osee 3(h(HeKTUBHOMY MPOESKTHPOBAHHUIO.

- lloBeimenne kadyectBa: BupTyanpHO€  MOIEIMPOBAaHHE  IO3BOJISICT  YUHMTHIBATH
aHATOMHYECKHE OCOOEHHOCTH 4YeJOBEKa IPU MPOEKTHMPOBAHUHU KOpCeTa. DTO MOXKET NMPHUBECTH K
OoJiee Ka4eCTBEHHBIM H3/IETIHSIM, KOTOpbIe OoJiee KOM(BOPTHBI U 3PPEKTUBHBI.
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- Camxenue 3arpar: CokpalieHue KOJIM4ecTBa MPOTOTUIIOB MPUBOJUT K CHUKEHHUIO 3aTpar
Ha pa3paboTKy HOBOTO KOpCeTa.

Pe3yabTarbl

B pesynbrare uccnenoBanus OblT pa3paboTaH MPOTOTUI KOPCETA, KaK MOKa3aHO Ha PUCYHKE
1, KOoTOpBIi 00IaTaeT CASAYIOINMH XapaKTePUCTUKAMU:

- OdodexruBHocTh: Kopcer 3(h(eKTHBHO KOPpPEKTHPYET OCaHKY, YMEHbIIAash HCKPUBJICHHE
MI03BOHOYHHKA.

- Koncmpykyusa xopcema: KopceT nMeeT aHaTOMHUYECKyIO (hopMy, KOTOpask COOTBETCTBYET
€CTECTBEHHBIM H3rubaM mno3BoHouHHKa. CocraB kopcera, nomuamun — 40%, xsomnok — 20%,
neHonomuyperan — 20%, amacran — 15%, monuscrep — 5%, pedpa 1acTuk.

- Pebpa scecmkocmu. B xopcete mpeaycMOTpeHbI pedpa )KeCTKOCTH, KOTOPBIE 00ECIICUNBAIOT
€ro HeO0OXOIMMYIO KECTKOCTh U HAlPaBJICHHOE BO3EHCTBHE HAa MPOOIEMHBIC 30HBI ITO3BOHOYHHUKA.

- Quxcayusn: Kopcer ¢ukcupyercs Ha Tele € IOMOLIBIO JIMIYYEK, YTO IO3BOJISACT
PEryIMpOBaTh €ro CTENECHb MPUJIETAaHMs U 00eCTIeYBaET KOM(POPTHYIO MOCATIKY.

Oo6cyxnenune

B 9T10il cTarbe MBI paccMOTpend METOA BHUPTYaJbHOTO MOJAETUPOBAHUS AJisd pa3paboTKu
KOpPCETOB, MpEAHa3HAYEHHBIX Ui YIy4IIEHUs OCaHKH. BpUIM MOIpOOHO ONMCaHbl MPEUMYIIECTBA
3TOr0 METOZA, a TaKXKe IMPEJICTABICHbl Pe3ylbTaTbl BUPTYAJIbHOTO MOJECIMPOBAHUS HOBOTO THIIA
Kopcera Ha pucyHke 1. B 1memom, BupTyallbHOE MOJAEIUPOBAHUE 3apPEKOMEHJIOBANO ce0s Kak
MIEePCIIEKTUBHBINA METO/, 00JIa a0l MHOKECTBOM MPEUMYIIECTB:

1. Ycxopenue paspabomku: OTCyTCTBHE HEOOXOAMMOCTH B CO3JMaHUHA (PUINICCKUX
MIPOTOTUIIOB 3HAYUTENILHO COKpAIaeT BpeMsl pa3pabO0TKU HOBBIX MOJIENIEH KOPCETOB.

2. Hosviwenue s¢hghexmuenocmu: BO3MOXKHOCTh BUPTYaJIbHOTO TECTHUPOBAHUS Pa3IMUHBIX
BapHAHTOB KOHCTPYKIIUU TO3BOJSET ONTUMH3UPOBATh TU3aliH KOpPCETa U JOOUTHCS MaKCUMaIbHON
3¢ HEKTUBHOCTH.

3. Vayuwenue rauecmea: Yder aHaTOMHUYECKMX OCOOCHHOCTEM ueloBeKa TpHU
MIPOEKTUPOBAHUH O00ECIIeYBaET 00JIee TOUHYIO MOATOHKY KOPCeTa U MOBBIMIAET €ro KOM(POPTHOCTS.

4. Cuuorcenue 3ampam: COKpalllEHHE KOJUYECTBA MPOTOTUIIOB MPUBOAUT K YMEHBIIEHUIO
00IIIMX pacxo/0B Ha pa3padOTKy.

HecmoTpss Ha MHOTOYMCIEHHBIE MPEUMYLIECTBA, BaXXHO OTMETHUTb, YTO BHUPTYaJIbHOE
MOJIEIUPOBaHUE HE SBISIETCS 3aMEHOM KIMHMuYecko oneHku. Ilepen mcnonbp3oBaHHEM JHOO0TO
KopceTa JUIsl yAy4IIeHUs] OCAaHKHW HEOOXOIMMO MPOUTH KOHCYNBTAIMIO ¢ BPayoM, YTOOBI YOETUTHCS
B €ro 0€30MacHOCTH M lieJecoo0pa3HocTu. B 1enom, BUpTyaabHOE MOAETUPOBAHUE MPEICTABISIET
cOOOM IIEHHBIM MHCTPYMEHT JAJs pa3pabOTKM KOPCETOB HOBOI'O IOKOJIEHHS, CIIOCOOHBIX CHEeaTh
YKU3HB JIIOJIEH ¢ MpoOieMaMu OCaHKHU Oojiee KoM(OPTHOMN U 310POBOM.

3akiouenue

B 3akmroueHue, pe3ynbrarbl MCCIEHOBAaHUS MOATBEPKIAIOT 3HAYUMOCTh BUPTYAIbHOTO
MOJICITUPOBAHMSI B TPOCKTUPOBAHUU KOPCETHBIX M3JEIHH Ui (hOpMUPOBAHUS MPABUILHON OCaHKH
U TOAJEpKaHWs 300pOBOM CHUHBL MCHonb30BaHWE HTOW TEXHOJOTMHU IO3BOJISIET CO3/1aBaTh
WHIUBUAYATU3UPOBaHHBIE U A((EKTUBHBIE KOPCETHI, KOTOpPbIE OOECHEYMBAIOT HE TOJBKO
MONJIEP)KKY W BBIPABHMBAHHE TO3BOHOYHWKA, HO M KOM(OPT mpu HOIEHUHU. J[OMOIHUTETbHbBIE
pe3ysabpTaThl UCCIEA0BAHUS TOMUEPKUBAIOT YIYUILICHUE 3I0POBb U Kaue€CTBA KU3HU MOJIb30BATENEH
Onmarogapsi MPUMEHEHUIO KOPCETHBIX H3JENHM, pa3paOOTaHHBIX C WCIOJIb30BAHHUEM BUPTYaJTHHOTO
MOZEIUPOBAHUA. Ot U3eNs o0amgaoT MOBBIIIIEHHOM (GYHKIIMOHATHHOCTHIO,
VHIUBUYaTU3UPOBAHHBIM MOIXOA0OM K Ka)KIOMYy YE€JIOBEKY M COOTBETCTBMEM MOIHBIM TPEHJIaM.
Opnako, HECMOTpsT HAa JIOCTUTHYTBIE PE3YJbTaTbl, Ba)XHO MPOAOJKATh HUCCIIEIOBAHUS B HTOU
00JacTH C TENBbI0 Pa3BUTHS HOBBIX TEXHOJOTHUH, MaTEpHAIOB U METOMOB MPOCKTHPOBAHUS
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KOPCETHBIX M3/CIHNA. DTO MO3BOJUT YAYYIIUTh 3((EKTUBHOCTH KOPPEKIUH OCAHKH, MOBBICHTH
KOM(GOpPT M  yIOOCTBO MHCIIOJIB30BaHMUSA KOPCETOB, a TakXe paclIMpUTh BO3MOXKHOCTHU
VHJMBUIyaIM3aLUN U KaXKI0T0 YEJIOBEKA.

B uenom, BUpTyanbHOE MOJAEIMPOBAHUE NPEACTaBIAET COOOM MOIIHBIM MHCTPYMEHT B
MPOEKTUPOBAHUN KOPCETHBIX M3JENUN, CHOCOOHBIX YIYYIIUTh 37I0POBbE U Oaromoiydue JroneH,
HOJIIePKUBAst MPaBUIIbHYIO OCAHKY M oOecnieunBast KOM(OPT MpHU €KeIHEBHOM HCIIOJIb30BAHUU.

Cnucok Jureparypbl
1. KonsicoekoB C.M., [Ixanmamzoa B.M., Kemxubaesa I'.C., Toratae T., A6aukepumon C.2K.
Meroanka UCCIENOBAHMS M IPOCKTUPOBAHME AJANTALMOHHOM ONEXKAbl JJs JIIOAEH C
HECTaHJIAPTHBIM TEJIOCIOXKCHUEM Ha OCHOBE KOMIIbIOTEpHOrO oOpa3a yenoBeka // M3Bectus
BBICIIMX YUYeOHBIX 3aBelcHHM, TeXHOIOrHs TEKCTHILHOU mpoMmbiiniennoctd, 2022, Ne 5 (401), C.
155-160. DOI: 10.47367/0021-3497_2022_5_155
2. TpuropseBa 3. P. «CosepmeHctBoBanne MeTo 0B 2D u 3D mnpoekTHpoBaHHUS OJEKIbI Ha
¢burypsl ¢ acumMeTpueit Tenocnoxenus» uccepramus, kana. TexH. Hayk. MBanos, UT'TTY, 2017,
206 c.
3. Sagyndyk M. Konysbekov, Gulzinat K. Yeldiyar, Saltanat Sh. Sabyrkhanova. Modern
technologies in the development of adaptive clothing for people with disabilities // Proceeding X
International Conference «Industrial Technologies and Engineering» ICITE — 2023, Volume I, p
106-109.
4. KonpicoexoB C.M., Engusp I'.K., CabsipxanoBa C.IL. Onenka m XapaKTepHCTUKa CBOWCTB
TKaHEeH, MCHOJIb3yEMbIX IpPHU MOIMIMBE aJaNTalMOHHOM OJEXAbl IS JHOJAEH C OrpaHUYEHHBIMHU
Bo3MokHOCTsIMH //Bectnuk Hayku FOxuoro Kazaxcrana IlIsiMkent, 2024, crieriuaibHbINA BBITYCK,
C. 328-331.
5. Jlebenena, U. b. dyHKIHOHAIBHAS OJICK/a IS JIIOCH ¢ 0cOObIMH mOoTpeObHOCTIMU // BecTHHK
TEeKCTUJIbHONW MPOMBIIIJIEHHOCTH. MeXayHapoIHbIH KypHai ecTecTBeHHBIX Hayk, 2018, T 1. Ne
7(22), C. 24-29.
6. Zhou L., Wang H. Thermochromic materials and their applications in textiles. Journal of
Textile Science & Engineering, 2020, no. 10(3), P. 1-10.
7. Fujimoto Y., Nakagawa K. Smart Textiles: Innovations and Applications. London, Woodhead
Publishing, 2020. 359p.

C.M. Konbicéexos!”, B.M. Kannaunzosa’, A.A. Typranoaesa’, IIL.LK. Beiicenoaepa’,
E. XK. Acanos!

Yokprrymer, M. Oyesos ateiaarsl OKY, Isvkent, Kazakcran
%X F.K., 1o1eHT, Tamenes yausepcurer, lllsiMkenT, Kazakcran

Yara oxpiTymsl, M. Oyesos atbingarsl OKY, IlIsivkent, Kazakcran

tara oxprTymiel, M. Oyesos atsigarsl OKY, Ilsivkent, Kazakcran
Yokprrymsr, M. Oyesos ateiaarsl OKY, Ievkent, Kazakcran

“Koppecnonent aBropbi: Skonysbekov@mail.ru

BUPTYAJIAbI MOAEJIBJAEY HEI'T3BIHAE T¥PbIC IO3AHBI KAJIBIIITACTBIPATBIH
KHUIMI'E APHAJIFAH KOPCET BYUBIM/IAPBIH ’KOBAJIAY

Tyiiin

Makana BHPTyaJIbl MOJIENbJICy TEXHOJOTHSUIAPBIH KOJZIaHA OTBHIPHII, MO3aHbI TY3ETyre apHallFaH
KOpCeT eHIMIepiH xolanayra apHainFaH. MyHial eHIMIEp/i JKacayIblH HeTi3r1 NPUHIUNTEPi, COHBIH 11IiHAe
[laiinananymplHBIH =~ AQHATOMMSUIBIK ~ €PEKILENIIKTEpiH  eCKepy,  MaTepHaijapibpl  TaHaay  OKoHe
(YHKIMOHANJBUIBIK TI€H JKaHIBUIBIKTBI KaMTaMachl3 €Ty KapacThIpbUIajbl. AHATOMUSUIBIK JEpEKTep/i
XKHUHayFa xoHe eHaeyre, 3D MozenbaepiH jkacayra JKOHE ChIHAyFa, COHIAH-aK IaMyIbIH aJFalliKbl
KEe3CHJICPiH/AEe OHIMHIH JW3aliHbIH OHTAWIAHIBIPYFa MYMKIHIIK O€peTiH Iu3alHAarbl BUPTYaIIbl
MOJICJIBACY/IIH peJliHEe epeKlle Ha3ap ayaapbuiafibl. BupTyanel TEXHOJIOTUSAHBI MaiifianaHy HIbIFBIHIAPABI
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aiiTapnplKTail a3aiTaabl, Jamy OpPOLECIH JKbULAaMAATaAbl >KOHE JKEKe KOPCETTEepAl ’Kacayra MYMKIHAIK
Oepexni, OV MO3aHBI THIMAI TY3€TY YIIiH MaHBI3ApI. Makanaja epexIre KaKeTTUTikTepi 0ap xacecmipiMaepre
KAWITBIIBIK TIEH BIHFAMIIBUIBIKTEI KAMTaMAachl3 €TETIH MaTajJapAblH HETi3T1 CHIaTTamManapbl KapacThIPbUIaIbL.
Wxempainikke, THIHBIC allyFa, TUIOAJUIEPTEHIUTIKKE, OEpIKTIKKe, JacTaHyFa TO3IMILTIKKE, TePMOPETYIISLUIFa
KOHE KYTIMHIH KapanaibIMIBUIBIFBIHA epeKIIie Ha3ap ayAapbUlajibl.

Kinrrik ce3mep: OecifiMaeny Kuimi, IIEKTEyNi KO3FAIbIC MYMKIHAIKTEpi, MaTajiap, TYTHIHYIIBIIBIK
KaCHeTTep1, )KalIbUIBIK, HKEMJILTIK,
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DESIGNING CORSET PRODUCTS FOR CLOTHES THAT FORM CORRECT POSTURE
BASED ON VIRTUAL MODELING

Abstract

The article is devoted to the design of corset products for posture correction using virtual modeling
technologies. The basic principles of creating such products are considered, including taking into account the
anatomical features of the user, the choice of materials and ensuring functionality and comfort. Special
attention is paid to the role of virtual modeling in design, which allows you to collect and process anatomical
data, create and test 3D models, as well as optimize product design at early stages of development. The use
of virtual technologies significantly reduces costs, speeds up the development process and allows you to
create personalized corsets, which is important for effective posture correction. The article discusses the key
characteristics of fabrics that should provide comfort and convenience for adolescents with special needs.
Special attention is paid to elasticity, breathability, hypoallergenic, durability, resistance to contamination,
thermoregulation and ease of care.

Keywords: adaptive clothing, limited motor abilities, fabrics, consumer properties, comfort, elasticity.
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COPT'BI AT'PETATTAPBI BOJIINEKTEPIHIH BEPIKTII'TH APTTBIPY O AICTEPIHE
moJay

Tyiiin

Makanana copFbl KOHABIPFBUIAPBIHBIH OOJIIEKTEePiHIH OEpIKTIriH apTTHIPYABIH 3aMaHayd Taciuiaepi
KapacTeippurFad. [lalimamany  ceHIMAUTriH  apTThIpyFra  OaFpITTallFaH  Marepualfapibl, OHIEY
TEXHOJOTUSUIApbIH JKOHE KYPBUIBIMABIK MICHIMIEpAl Tajjayra Oaca Haszap ayaapbuiafpl. CBIPTKbI
(dakropnapnbiH  OEpIKTIKKE ocep eTYiHIH TEOPWSUIBIK HETI3Aepl  TalKbLIaHAIbl, SKCICPUMEHTTIK
3epTTeyepAiH HOTHXKeTepi, COHai-ak MHHOBAIMSIIBIK 9ICTEPi KOMAaHy OOWBIHINA YCHIHBICTAp Oepimeri.
Hormxkecinae coprel KOHIBIPFBUTAPBIHBIH OHIMILUTITIH jKaKcapTy YIIiH OHIIpiCKe €Hri3yTre O0NMaThIH OHTAMITBI
CTparerusiap YChIHBUIAABl. ByJl jKyMbIC MalllMHa jKacay KOHE COpPFBI JKYHelepiH maiijanany cajlachblHIarbl
MaMmaHapFa OarbITTaIFaH.

Tepmusiblk  oHIEY, OeTTIK KaTaiiTy, >XOrapel OepikTiri Oap MarepwanmapAbl MalganaHy >KoHE
OU3aiHIBl OHTAMIaHIBIPYAbl KOCa alFaHia, Heri3ri Tociiaep Kapacteipsiiafsl. [llapmay, koppo3us xoHe
3pO3Us CHAKTBHI JKYMBIC JKarJalbIHJa OOJIICKTEePIiH JKOMBUIY MEXaHWU3MEpl TaljaHajbl. besiekrepmuiH
OepiKTITiH oNmapAslH Maccachl MEH KYHBIH aWTapibIKTail apTThIpMail KakcapTydbl KamMTaMmachl3 €TeTiH
ozlicTepre epekile Haszap aylapbulafbl. Op TYpai TOCUIAEPAiH THIMIUIIIH KOPCETEeTiH SKCIEPUMEHTTIK
3epTTeyJepAiH HOTHXKeNepi YChIHbUIFaH. AJIBIHFAH MAIIMETTEp COPFbI KOHJBIPFBUIAPBIH jK00alayMeH KoHE
KBI3MET KOpCeTyMEH alfHAJIBICATHIH JU3aifHepiIep MEH HH)KEHepJIep YIIiH naiianbl 00Tysl MYMKiH.

KinTrik ce3aep: coprbl KOHABIPFBUIAPKL, OONIIEKTEepIiH OEpIKTITi, TEPMUSIIBIK OHJIEY, OETTIK KaTaiTy,
JKOFaphl OepiKTIri Oap MaTepuaiaap, Kupay, KOppo3usra Te31MILIIK.

Kipicne

CopfFbl KOHABIPFBIIAPBI APTYPIIl cajalapja, COHBIH 1MIiHAE MyHali-ra3, XUMHs KOHE CyMEH
KaONpIKTayna KeHIHeH Kosjanbutanbl. Coprbuiapasl kobanay MeEH MaijanaHygarbl HET13Ti
MiHAETTepAIH Oipi oapAbIH 06IKTepiHiH KOFaphl OEPIKTIrT MeH OEpIKTIriH KaMTaMachl3 €Ty OOJIbII
TaObutanbl. by ocipece MexXaHMKalbIK KYKTEMENEeP/iH J>KOFapblUIaybl, arpecCHUBTI OpTa KoHE
KOFapbl TeMIIeparypa aFaaiblHIa Koiananpuiaasl [2,3].

BimikTep, JKYMBIC IOHTENEKTEepl JXOHE KOPIYCTap CHSAKTBI COPFBI KOHIBIPFBUIAPBIHBIH
OeJIIeKTepiHiH TO3ybl >KOHE OY3BbUIYBl ayblp SKOHOMHUKANBIK JKOHE SKOJOTHMSIIBIK 3aplanTapra
okenyl MyMmKiH. COHABIKTaH MaHBI3Abl ACTIEKT-)KAOJBIKTHIH ICTEH MIBIFY MYMKIHJITIH a3alTaThIiH
OEpIKTIKTI apTTBIPY OIICTEpiH d3ipyiey >koHe eHrizy. byn makanaga OemmexTepaiH OepiKTiriH
apTThIPy YILIIH KOJJAHBUIATBIH HETI3r1 QJICTepre IOy »KacalaJbl, COHBIMEH Karap oOJap/sl
HKCTIIEPUMEHTTIK Oarasiay HOTHXKEIepl KeNTipiiareH.

TeopusiiibIK TaJg2Y

Coprel arperartapbl OeIIeKTepiHiH OepiKTIrt opTypil ¢akTopiapra OailIaHBICTBI, COHBIH
imrinage [1]:

1. Coiptkbl (akTopmap. JKymbic Ke3iHAe maiiga OOJaThlH JKYKTEMeENlep >KOHE arpecCHBTI
opTara acep €Ty KOppOo3HsFa Kapchl KaObIHAAPABI KOJIAHY CHSKTHI KOPFAHBIC 9/IICTEPiH a3ipieyi
TaJan eTeAiTeNmeKTepal 0y3y MeXaHu3MIepi:

Kupay: OipHeme NMKIAIK JKYKTeMmenep Ke3iHae mnaiina Oomansl. byn Oumikrep MeH
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JOHTEIIEKTEeP/IiH 3aKbIMIaHYBIHBIH €H KOIT TapaJiFaH TYpi.

Koppo3usubiH 6y3bUTyBl: MaTepUaiFa KaTThl XUMUSITBIK OPTaHbIH 9CepiHEH O0Iabl.

OpO3UATIBIK TO3Y: CYMBIKTHIK aFbIHBIMEH TacChIMAJJAHATBIH O6JIIIIEKTepre YIIBIpaFraH Ke3/e
naiaa 0osabl.

2. Marepuan. KonnansiiaTtelH MaTepuaniap KOppo3usra Te3IMAUIIT, TO3yFa TO3IMALIIT XKoHe
MEXaHUKAJBIK OEpIKTIrl >KOoFapbl Oomybl Kepek. JleruprnenreH OosarTap, KOMIIO3UTTED JKOHE
QJIIOMUHUI HET131Her1 KOphITIajap eH MepCreKTHBAIBI 00BN CaHaIa bl

Komno3uTTik Marepuangap: MaccaHbl a3alTy KoHE KOPPO3HsIFa TO3IMIUIIKTI apTThIpy YIIiH
KOJIJaHBLIAIbI.

KepamukainbIk )aObIHIap: TO3YFa KOHE KOPPO3HUSIFA KOFAPhI TO3IMAUTIKTI KAMTaMachl3 €TEIi.

3. Koncrpyxkmusicel. bemmekTepain reoMeTpusChIH OHTAIaHABIPY KEPHEY KOHIIEHTPALUSACHIH
TOMEHJIETYTEe kKOHE OJapblH >KYMBIC PECYPCBIH apTThIpyFa MYMKIHAIK Oepeni. JKyMmbic neHreneri
KaJlaKTapbl MEH KOPITyC 3JEMEHTTEpi CHUSKTHI OOJIIEKTEepIiH MaHBI3bl aiMaKTapblH HBIFAHTyFa
epeKIlie Ha3ap aylapbliaibl.

4. BepikTikTi apTTBIpy omicTepi. TepMUSIIBIK OHJCY: MEXaHUKAIIBIK KACHETTEPiH JKaKCapTy
YIIiH KaJIBITIKa KeNTipy, KaTaiTy, bocary.

Berrik Karaiity: a3oTTay, KapOOHU3AIHNS, JTa3ePIiK OHIIEY.

KoHCTpYKTHBTI OHTaimaHAbIpy: OOINIIEKTEPIiH TE€OMETPHICHIH ©3TepTy apKbUIbI KepHEy
KOHLEHTPALUACHIH a3aiTy.

XKabbiamapapl konmany. XpoMaay HeMece MOoIuMepii Kabarraplbl KOJNJIaHy CHSKTHI
KOPPO3UsiFa Kapchl )KOHE TO3yFa TO31M/I1 sKaObIHIAP/IbI KOJIAAHY.

JKCIIePUMEHTTIK 06J1imM

bepikTikTi apTThIpy OMICTEpiHIH THUIMIUIrIH Oaramay YIIIH COPFbl arperarTapbiHbIH
OeJIIeKTepiH UMUTALMSIIAUTBIH YITUIEpae 3epTTeyiep Kyprizuial. Herisri kesenaep:

1. Marepuanaap MeH >ka0bIKTap AailbIHAY:

40X OonarTaH »KoHE SMOKCUATI MIAWbIp HET131HAET! KOMIO3UIMUIBIK MaTepraljaH yKacajlFaH
JaibIHIaMasap ajbIH]IbL.

TepMusIBIK ©HIEYTe apHaJIFaH Ka0/IbIK (MeITep, CYbITY OaKTaphbl).

Jlazepiiik eHjieyTe KoHe )kalyFa apHaJIFaH KOHABIPFbUIAP.

Crnak onicrepi. Kupay OepikTiri cblHay KN HUKII )KYKTeMe KOH/IBIPFBICHIH 1A XKYPT131111.

Kopposusira Tesimainikti Oaramay ASTM Bl117 cranpapteiHa colikec Ty3Abl TyMaH
Kamepachiaa xyprizini [4]. KarteuisikTs! eniiey Bukepc oiciMeH xypriziii.

A¥tHBIMaJIBI TapaMeTpIIep:

1. ©OHzey TYpi: TEPMUSIIBIK OHIEY, JTa3€pIliK KaTanuTy, xKaoy.

2. CpIHaK MapTTaphl: MUKIIIK KYKTEME aMIUIUTY/IAChl, arpeCCUBTI OpPTaHbIH KYpaMbl.

HoaTu:kesiep koHe 01apabl TAJKbLIAY
DKCIepUMEHTTEP/IIH HOTIOKENepl 1-KecTene KopceTiiareH.

Kecte 1 - Kaxxy O€piKTiriH cblHay HOTHXeJepi

. ) Kaxayra neitinri
Yori Onuey Typi e Karreuibik (HV)
Bbonar 40X, enzeyci3 — 500 000 200
Bonar 40X, cyeiteurrad | HIembIKTHIPY + kaceiTy | 1 200 000 320
bonar 40X, a3ortay AszotTay 1 500 000 420
Komnoswurrik marepuan | [Toammepiti sxaObIH 900 000 -

BepikTikTi apTTBIpYy SAICTEPiHIH THIMIUIITIH OaFanay YIIiH COPFBI arperaTTapbIHbIH OOJIIeKTepiHe
XKYPTi3UIreH 3KCIepuMeHTTepre OaillaHbICTHI KeJIeCiIeH TalKbUIayllap *Kypriziieai:
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1. AzotTay eH >KOFapbl THIMAUTIKTI KOPCETTi, OHAEIMETeH YITire KaparaHaa ChIHyFa JeHiHTi
LUKJIJIap CaHBIH 3 €ce apTTHIPABI.

2. Tlomumepmni >kaObIH KOFAapbl KOPPO3UsAFa TO3IMIUTIKTI KaMTamachl3 €TTi, OipaK OHBIH
mapiay Kyl a30TTajFaH yiruiepre KaparaHjaa TOMEH OOJIIbI.

3. TepMusUIBIK OHIECY KAaTTHUIBIK I1€H TO3yFa TO3IMAUIIKTI e19yip apTThIpAbI, OipaK OHBIH acepi
0eTTiK OEpIKTIKKE KaparaHa TOMEH OOJIIbI.

KopsIThIHABI

KopbiTa KenreHze COpFbl arperarTapblHbIH OONIIEKTEpiHiH OepiKTIKTI apTThIpy YUIIH €H
THIMJI1 9MIIC-)KOFaphl KMpay KYIIIIH KAMTaMachl3 €TETIH a30TTay OOJIbIN TaObLIa IbI.

CoHbIMEH Karap JKYpri3UIreH SKCIIEPUMEHT IeH Tajiayjiapra ColKec Kellecieh TYKbIPhIMIAp
KacaJbIH/IbI:

Marepuanmap MeH O€TTepliH KaCHETTCPiH OHTAWIAHABIPY COPFBI KOHIBIPFBIIAPBIHBIH
OediekTepiHiy OEpIKTITiH eAdyip apTThIPAIbI.

[Tomumepri kaOBIHAAp KOPPO3USFA TO3IMILIIKTI apTTHIpyFa >KapamJbl, Oipak mapiay
OHIMJILTITIH apTThIPY YILIIH KOCHIMIIIA OHTAIaHIBIPYAbI KQXKET eTe/ll.

Toxipubenik HOTHKENEp COPFbI KOHABIPFBUIAPBIHBIH JKYMBIC JKaFJIaiibiHa OailJIaHbICTHI
OHTAWJIBI KYIIEUTY 9MIICTEPiH TaHJAy YIIIH MaliJaTaHbUTybl MYMKIH.

Beariieyaep
HV — Bukkepc GoWbIHIIA KATTHUIBIK.
ASTM B117 — Ty3asl TyMaH KaMepachlHIa KOPPO3UsAFa TO3IMIUTIKTI ChIHAY CTaHApPTHI.
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OB30P METOJ0OB MOBBINIEHUS TPOYHOCTH JETAJIEH HACOCHOI'O
AI'PETATA

AHHOTAUA

B crathe paccMOTpeHBI COBpeMEHHBIE TOAXONbI K ITOBBIMIEHHIO IPOYHOCTH JI€Taleld HACOCHBIX
arperatoB. OCHOBHOE BHUMaHHE YJICJICHO aHAJIN3y MAaTEPHAJIOB, TEXHOJIOTUH 0OPaOOTKU U KOHCTPYKTHUBHBIX
pelIeHnH, HAMpaBIEHHBIX Ha YBEIHMUEHUE IKCIUTyaTallHOHHON HagexHOoCcTH. OOCYKIAr0TCs TEOPETUIECKHE
OCHOBBI BJIHSHHS BHEIIHUX (DaKTOPOB Ha JIONTOBEYHOCTH, MPUBOIATCS PE3YNBTAThl AKCIEPUMEHTAIBHBIX
HCCIEMOBAHUN, a TaKKe PEKOMEHAAIMM IO TMPUMEHEHWI0O HWHHOBAIIMOHHBIX METOAOB. B pesynwrare
MPEIJIOKEHBI ONTHMAJILHBIC CTPATErHK, KOTOPhIE MOTYT OBITh BHEIPEHBI B MPOU3BOICTBO JJIS YIYUIICHUS
XapaKTEepPUCTUK HACOCHBIX arperaroB. JlaHHas paboTa OpHEHTHMpOBaHA Ha CIIENHAJICTOB B OOIacTH
MAIIMHOCTPOEHUS W SKCILTyaTaIllii HACOCHBIX CHCTEM.

PaccmarpuBatoTCs OCHOBHBIC TMOJXOABI, BKIIIOYAas TEPMHUYCCKYI0 OO0pabOTKy, IOBEPXHOCTHOE
YIPOYHEHHE, WCIOIB30BAaHWE  BBICOKOMPOUYHBIX  MATEPHAJOB W ONTUMH3AIMIO  KOHCTPYKITUH.
[Ipoananm3upoBaHbl MEXaHU3MBI PA3pPYyIICHUS JeTallell B YCIOBUSIX KCIDTyaTallld, TAKHE KaK YCTaJIOCTHBIC
paspylieHus, Koppo3us u 3po3us. Oco00e BHUMaHHUE YACIECHO METOIaM, KOTOPbIE 00ECIICUMBAIOT YITyUIlICHUE
JIOJITOBEYHOCTH JeTalieli 0e3 3HAYUTENIBbHOTO YBEIWYEHUS HMX MacChl M CTOMMOCTH. lIpemcraBieHsb
pe3yabTaThl  IKCIIEPUMEHTAIBHBIX — HMCCIEOBAHMN, JEMOHCTpUpPYIOMHE A(PPEKTUBHOCTh Pa3IMIHBIX
moaxonoB. [lomydeHHbIe TaHHBIE MOTYT OBITH TOJIE3HBI JJII KOHCTPYKTOPOB M MH)KEHEPOB, 3aHUMAOIIUXCS
MIPOSKTUPOBAHUEM M 00CTY)KMBAaHUEM HAaCOCHBIX YCTAaHOBOK.

KiroueBble cjioBa: HacoCHBIE arperarbl, MPOYHOCTh JeTajeil, TepmMooOpaboTKa,
IIOBEPXHOCTHOE  YIPOYHEHUE, BBICOKOIPOYHBIE MaTepUaibl, paspylLICHUE, KOPPO3UOHHAS
CTOUKOCTE.
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REVIEW OF METHODS FOR INCREASING THE STRENGTH OF PUMP UNIT PARTS

Abstract

The article discusses modern approaches to improving the strength of pumping unit parts. The main
attention is paid to the analysis of materials, processing technologies and design solutions aimed at
increasing operational reliability. The theoretical foundations of the influence of external factors on longevity
are discussed, the results of experimental studies are presented, as well as recommendations for the use of
innovative methods. As a result, optimal strategies have been proposed that can be implemented in
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production to improve the characteristics of pumping units. This work is aimed at specialists in the field of
mechanical engineering and operation of pumping systems.

The main approaches are considered, including heat treatment, surface hardening, the use of high-
strength materials, and design optimization. The mechanisms of destruction of parts under operating
conditions, such as fatigue failure, corrosion and erosion, are analyzed. Particular attention is paid to
methods that improve the durability of parts without significantly increasing their weight and cost. The
results of experimental studies demonstrating the effectiveness of various approaches are presented. The data
obtained can be useful for designers and engineers involved in the design and maintenance of pumping units.

Keywords: pumping units, part strength, heat treatment, surface hardening, high-strength materials,
fracture, corrosion resistance.
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MAIIAHA BOJIIEKTEPIH AKTBHIK OH/IEY KE3IHJE [AJAH/IPTIK BETTEPIIH
CAITACBHIH APTTBIPY HETI3JEPI

Tyiiin

Byn makana mammHa OermIeKTepiH aKTHIK OHJACY Ke3iHIe IMINHAPIIK OSTTepAiH CamachlH JKaKCcapTy
omicTepiH 3epTTeyre apHayiFaH. OHIEYIAIH JONAIriT MEH Ta3allbIFbIH JKaKCapTyAblH Heri3ri Tocimaepi
KapacThIPbUIAZIbI, MbICAJbl, OHTAWIBI KeCy PeXHMICPiH TaHaay, 3aMaHayd Kypajaapisl MainanaHy »oHe
Maiay XoHE CaJKBIHIATy CYHBIKTHIKTApbIH KojinaHy. berTiH kemip-Oymelp mapamerpriepi MeH (usuka-
MEXaHHUKaJbIK KacHeTTepiHe ocep eTeTiH (akropaapra TepeH TEOPHUSJIBIK Tajjay YCHIHBUIFaH.
OKCIIEPUMEHTTIK 06eJliM 3epTTey OJICTEepIHIH erKeH-TeKeln CUIarTaMachlH KaMTHIBI, OJap/IbIH
HoTHXKesepl [papukTep MeH KecTenepae TajigaHalbl KOHE YCBIHBUIAAbL. HoTwmkenep YCHIHBUIFaH
TOCUTIEpiH THIMIUTITIH KOpCeTeli XOHE IMPAaKTHKAIBIK KOJJaHy VIINH YChIHbICTap Oeperni. Hotmxenep
OHJIIPICTIK MpOLECTEP/li JaMbITYMCH aiHAJILICATBIH WHXKEHEpPJCp MEH TEXHOJIOTTapFa Maiiaibl OO0yl
MYMKIiH.

KaxxerTi OerTik cumarramamapabl aiy YIIiH TEXHOJOTHSUIBIK IapaMmeTpliepli OHTaWIaHIbIpyFa
OarbpITTa]IFaH SKCIIEPUMEHTTIK 3epPTTEYIIeP/IiH CHIIaTTaMachl KeNTipinreH. OHIey mapameTpriepi MeH OeTiHiH
carachbl apacbIHAArbl 0OaiIaHbICTEI AHBIKTAyJbl KOCa ajifraH/Jia, Tajaay HQTI/I)KGJ'Iepi ¥CbIHBUITaH. ¥ chIHBUIFaH
o/licTeMeHi eHri3y OOHBIHIA YCBIHBICTAp A9 MAlllMHA Kacay >KOHE METaJll eHJEY CallaChIHIA >KYMBIC
iCTeNTiH MaMaHIap YIIIiH Tai1a16l 00IyBl MYMKIH.

Kinrrik ce3aep: uunuHapiik 6eTrep, eHaey, Keaip-Oyaslp, OT camachl, Kecy mapameTpiepi,
CaAJIKBIHJIATKBIII CYHBIKTBIKTAP, OHILY AJIIITI.

Kipicne

Hunuaapnik OeTTepiAiH camachl MaliiHa OeJIIeKTepiHIH OHIMIUIrH KamMTamachl3 eTyae
LNyl pej arkapaabl. AsKTay MUHUMAaJIIbl KeIIp-OyJbIpIbIKKA, KOFaphl TAJJIIKKE JKoHE OeTki
KaOaTThlH (U3MKATBIK KacHeTTepiH jKaKcapTyra OarbITTalFaH. OHJEY camachlHa KOWBLIATHIH
3aMaHayH TajanTap TEXHOJOTHSIIBIK MPOILECTeP/l OHTAUIAHIBIPY JKOHE JKOFaphl THUIMII Kypajjaap
MEH MaTepHuaifapAbl MaifanaHy KaXeTTUIITH Tyaslpaabl. byl KYMBICTBIH MaKcaThl IIMHIPIIK
OeTTep/iH camachlH JKaKcapTydbl KaMTaMmachl3 €TETIH TOCULAEpAl 93ipiey JKOHE OHJEY
napameTpIepiHe acep eTeTiH pakTopiapra Tanjay »*acay OOJbI TaObUIAIbI.

TeopusiiibIK TaJI2Y

Hunmuuapiik OeTTepai eHLY, TETICTeYy JKOHE apHail TericTey MpoIecTepiH KaMTHIbl. OHICY
carachlH aHBIKTAWTHIH HETI3T1 CUIarTaManap:

1. Ra xone Rz mapamerpiiepi apKbplIbl KOPCETIITeH OETTIH KeAip-OYJbIPIbIFbI YilKenic neH
TO3yFa TO3IMIUTIK CUAKTHI OHIMIUTIK CUMIaTTaMalapblH aHBIKTAY/ 1A STy PeJl aTKapaibl.

Ra (mpodunbain opramna apupMeTHKaIbIK aybITKYBI):

* byn mapaMeTrp OpTaHFBI CHI3BIKTaH AyBITKYABIH OpTalla MOHIH KOPCETY apKbLIbl OETTiH
JKaNMbl TericTenyiH Oaramainbl. byl KoHbloranmsutanraH OeNiKTep apachIHAarbl MHUHHMAJIIBI
YHKeNicTi KaMTaMachl3 €Ty YIIiH 6Te MaHbI3/IbI.

Rz (Makcumanapl mpodutb OMIKTITY):
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* EH Omik mbIHIapaelH OWIKTIrT MeH Oenrini Oip Y3BIHIABIKTaFbl €H TOMEHI1 OWMaTTapIbIH
TEPEeH/IIr apachIHIaFbl allbIPMAIIBUIBIKTHI aHBIKTaAbI. ByJ1 KepceTKilll MUKPO LIBIFBIHKBI JKepiepe
HYKTEJIK TO3y HEMece KaHaCy bIKTUMAJIIBIFbIH OaraiayFa KOMEKTEeCe .

Kenip-0ynbipabiy sxorapbeiiaysl (YiakeH Ra sxone Rz monaepi):

- Yiikenic KO3 GHUIHUEHTIH apTThIpabl, Oy O6IIMEKTepiH Te3 TO3YbIHA OKEITyl MyMKIiH.

- MaiinayaslH TapayblH HalapiaaTaabl, OHBIH THIMILIITIH TOMEHICTE/I].

Kenip-Oynbipasia Tomeneyi (ki Ra sxone Rz monmepi):

- MexaHu3MHIH THIMJIUIITIH apTTHIPY apKbLIbl YHKEIICTI a3aiTabl.

- MaiinayapiH 6ipKenKki TapaidyblH KaMTaMachl3 €Te/i, To3yFa TO3IMAUTIKTI )KaKcapTabl.

KaxkerTi kemip-Oyaplp MoHACPIHE KETY YIIIH MbIHAIAP KOJIaHBLIAIbI:

- lon enziey omicrepi (Tericrey, XOH

- OnTum

- ApHaiibl Kypangap MeH CaTKBIHAATKBIIITAPBI KOIIAHY .

2. TlinriH MeH eJIEMHIH MoNiri-Oyil eHIMHIH HaKThl T'€OMETPHUSIIBIK IapaMeTpJiepiHiH
OepiireH K00aJIBIK MAIIIMETTEPTe COUKECTITiH aHBIKTAUTBIH OHIMJII OHAIpYAeri HEeTi3Ti CHIaTTama.
by GipHemie Heri3ri KOMIIOHEHTTEP/II KAMTUTBIH carla acIleKTicCi:

1. ITimiH-6HIMHIH KOHTYPJIAphl MEH T€OMETPHACHIHBIH CaKTamybIH Oinmipeni. Tik CBI3BIKTHIK,
KHCBIKTBIK, IIEHOEepJep, OYphIITap >OHE OJapAblH >KO0AJbIK MOHJIEPre CONKECTIrl CHSIKTHI
AIEMEHTTEP/II KAMTHU/IBL.

2. OmmemMaep-6y1 eHIMHIH CBHI3BIKTHIK MapaMeTpiiepiH aHBIKTAWTHIH mamanap (Y3bIHJBIFbI,
eHi, OWiKTiri, auamerpi >koHe Oackamapsl). Omnmiemzaep chi30anapia HeMece cumarTamaiapa
KOPCETUITeH Iepre 9] COMKeC Kelyl Kepek.

3. Jonmik-Oys1 HaKTBI MOHIEP/IH KOOAIBIK MOHACPACH aybITKy Hopexkeci. 'eomerpust MmeH
eJIIIeM/Iep KOHTEKCTIH/IET1 AQJ/IIK pYKcaT €TUINeH aybITKyJIap bl AaHBIKTAUTBIH TO3IMILIIK MeH KOHY
apKbUIbI OarajaHabl.

4. Te3iMALIIK MEH KOHY 9pOip OJIIIEHI'eH MapaMeTp YLIIH IIeKTi aybITKyJapbl Oenrineni.
Te3imaunik oH HeMece Tepic 00Iybl MyMKIH OHE OJIap/bl CaKTay OeJIEeKTEpaAlH XKYMBbIC icTeyl
VIIIH ©T€ MaHBI3Jbl, dcipece KOCBUIBICTAPIBIH AQJAINT YIKEH aWbIpMaIIbUIBIKTB TYIBIPATHIH
MeXaHU3MIEp/e.

5. DonaikTi OaKpLIay SIicTepi:

- KanuOpiepMeH, MHKPOMETPIIEPMEH, WHAMKATOPIApPMEH JKoHE Oacka KypajjapMeH
MEXaHHUKAJBIK OIIIIeY.

- I9TIPEK eJIeMep MEH MIIIHACP/I1 OJIIIeyre apHAIFaH ONTHKAJBIK KOHE JIa3epiliK 9/IicTep.

- OeJIeKTep iy MilliHI MEeH JSJJITiH Tekcepy yiiH 3D ckanepiey.

6. Kare Typuepi:

- @HJIpicTeri Karejep Marepuangapibl oHAEYy HEMece MEXaHUKAIBIK 9cep €Ty IMPOIeCiHIe
KATeJIIKTEeP/IEH TYbIHAAYbl MYMKIH.

- OIIIIeYy KaTeNIKTepi-KOJJAHBLIATHIH OJIIey KYpalAapbIHBIH IONIITIHIH KETKUTKCI3IriMeH
HEMece JIYPhIC eMeC OJIIey TEXHUKACHIMEH OaliJIaHbICTHI.

KaxeTTi ZonaikTi KaMTaMachl3 eTy YIUIiH 9pTypili 9icTep MEH TEXHOJIOTUsJIap, COHBIH 1IIiH/e
camaHbl OaKbUTayBIH aBTOMATTaHABIPBUIFaH KyHenepi (Mpicasibl, CMM — koopauHaTaIbIK OJIIey
MaIIHHANIAPbI) )KOHE apHANBI OJIIey a0 IbIKTapbl KOJIJaHbIIa/IbI.

3. MarepuanmapablH  (QHU3UKAIBIK-MEXaHUKAIBIK ~ KAaCHETTepi  ONAPIBIH  YKYMBIC
cUmnaTrTaMasapblHa ey pel aTkapaasl. Kanaslk kepHeyep, KaTThUIBIK jKoHe 0eTKi KaOaTThIH
MUKPOKYPBUIBIMBI MaTepHalgapblH OEpiKTIriHe, TO3yFa TO3IMAUIIrIHE )KOHE MEXaHUKaJbIK MiHE3
— KYJIKbIHA 9Cep €TETiH MaHbI3/IbI ACTIEKTLIEP OOJBIN TaObLIA b

1. Kangeik kepHeynep

Kanaplk kepHeynep-0yJ1 CBIPTKBI KYIITEP HEMECE dcepliep KOUBbLUIFAaHHAH KeWiH MaTepUaIblH
imiHae KanaTelH KepHeynep. Omap eHipic, TEPMHUSUIBIK HEMECE MEXaHUKAIBIK OHICY, JOHEKEpIey
Hemece aedopMarusiian Keilid naiiaa 60Iysl MYMKIH.

1. Kanasik kepHeynep/aiH cedenTepi:
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- TePMHSUIBIK ocep (MBICalbl, IOHEKEpIIey HeMece TePMHUSUIBIK OHJIeY Ke31HJEe) MaTepUaIblH
OlpKeNKi KeHEI01HEe HeMeCe KbICBUTYbIHA OKeJe/Il.

- Kecy, ITaMITay HEMece JIOHEKEpJIey CHSIKTHI OHJICY CO3BUTY HeMece KbICy KepHeysepi 6ap
aliMaKTap/ipl )kacai ajgajbl.

2. MatepuaniblH KacHeTTepiHe acepi:

- KQJIJBIK KEpHEYJep MaTepHalIbIH OepiKTiriHe, KOppO3UsFa TO3IMIUIIIHE JKOHE IIapiiay
OepiKTirine acep €Tyi MyMKiH.

- KenOip karmaiyiapaa KalablK KEpHEyJIep MEXaHWKAJIbIK OHIMIUIIKTI KakcapTa ajiajpbl,
MBICAJIBI, KBICY KAIJBIK KepHEYJepi maiiga 00aybl MYMKiH OerTepae (MbIcalibl, JoMamay Ke3iHJe),
OWJ1 )KapBIKTAPIbIH IMaii1a 00Ty MYMKIH/IITIH a3alTaIbl.

3. Kanaplk kepHeynepi emey aaictepi:

- peHTTeHOrpa(UsIIbIK 91iC-PEHTTEeHAIK AU(paKLus apKbUIbl MaTepuaiapaarsl KepHeyaepal
OJIIIICY YIIiH KOJIIaHbLIAIbI.

- arapTy 91ici (OainaHbIc oicTepi) - OeTIHIAET1 KepHEeYyIep/ii eJIIey YIIiH KOJIaHbUIa bl

- TECiK oiici MarepHayiapl OCETIHEH ally Ke3iHae IePOpMAIUSHBIH ©3TepyiH eJIeyre
HET131eJIreH.

2. KaTThLIBIK

MarepuanablH KAaTTBUIBIFBI-OYJI  KEPrunKTI  AedopmMariusra, aram aWTKaHJIa ChIPTKBI
KYIITEP/IiH KBICBIMBIHA Kapchl Typy KaOimeri. by marepuanibsiH TO3yFa, abpa3uBTI ocepre KoHE
KbI3MET €Ty MEp3iMiH y3apTyFa TO3IMJIUTITIMEH Tikelel OaiaHbICThI MEXAHUKAJBIK KaCHETTEPAIH
MaHBI3/Ibl KOPCETKIMTEPiHiH Oipi.

1. KaTThUIBIKTHI 6JIIIIeY 9/1icTepi:

- PokysmmmiH KaTThl eJIIerimi-Oyi YINTBIH MarepuayiFa Oacbuly TEpPEHIITIH eJmeyre
HET131eJIreH dIC.

- bpuHent KatThl enerim-KaTThIIBIKTl aHBIKTAy YIIIH MaTepuayiFa Oenriii 0ip KbICBIMMEH
OacplIFaH cepaHbl KOJIAAHATBIH QJIIC.

- Bukepc KaTThl eJerin-MaTepuaiIblH KaTThUIBIFBIH aHBIKTAY YIIiH AJMac MApaMUIachiH
naaiany.

2. [Tafimamany KacueTTepiHe ocepi:

- KaQTTBUIBIFBI JKOFAphl MaTepHamaap 9JETTE JKaKChl YHKeENICKe KapChl KacueTTepre e, Oy
TO3yFa YIIbIparaH OeJIIIeKTep YILIIH MaHbI3/1bl (MbICAJIbI, YHKENIC KE31HE).

- TBIM JKOFaphl KATTBUIBIK MAaTepUal/IbIH CHIHFBIIITBHIFBIHA OKEeNIyl MYMKiH, acipece
JTUHAMHKAJIBIK KYKTeMeIep/Ie.

3. berki Ka0aTTHIH MUKPOKYPbLJIBIMBI

MatepuanabiH OeTki KaOaThIHBIH MHKPOKYPBUIBIMBI OHBIH TO3yFa, IIapliayra KOHE
KOPpO3HsIFa TO3IMALIIIT CHUAKTBI OPTYPIl KYMBIC KaFJalJapblHIarbl OpeKeTiH aHbIKTaiabl. byn
OHJICY QJIICTEPIHE, TEPMHUSUIBIK KOHE MEXaHUKAJIBIK OHJCYTe, COHIAi-aK MaTePHAIIBIH XHUMHUSITBIK
KypambiHa OaliIaHbICTHI.

4. MUKpPOKYPBLIBIM TYpJiepi:

- AYCTEHHT XaKChl TYTKBIPJIBIFBI MEH KOPPO3UsIFa TO3IMILIIr Oap OonaTrrapra ToH.

- MapTeHCUT-KaTThIpaK koHe Oepik, Oipak CHIHFBIII, KOOiHECEe Te3 CalKbIHIaFaH Ke3/e maiiaa
Oomazsl (KaTanTy).

- ®epput-a3 KaTThl, Oipak HKeM/i, OYJ1 ChIHYFa TO3IMIUTIKKE BIKIAN eTeIl.

5. MUKPOKYPBUIBIMABI KAJIBINTACTBIPY MPOIIECi:

- TEPMUSIIBIK OHJEY (MBICAJbl, KATAUTy HeMece KYWIIpYy) MaTepHalblH KYPBUIBIMBIH JKOHE
COHBIH CaJIapbIHAH OHBIH KACUETTEPIH aUTapJIBIKTAl ©3repTe aaabl.

- eHJey (MBICATBI, IITAMIITAY HEMECE WIIEMJEY) IOHAEPAiH OarbIThIHA OKENyl MYMKIH, OV
OCTTIH MEXaHUKAJBIK KACUETTEPIH ©3rePTEe/Ii.
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6. MUKpPOKYPBIJIBIMHBIH MOHI:

- OerTki KaOaTThIH MHUKPOKYPBUIBIMBI TO3YyFa TO3IMIIIIK, KOPPO3UsAFa TO3IMIUIIK >KOHE
KapbIKTapFa TO3IMIUIIK CUSKTHI CUTIIATTaMallapra acep eTel.

- OeriHAeri MUKPOKYPBUIBIMIBI ©3TepTy, MbICAJbl, IEMCHTTEY HEMECe HUTpAIMs apKbUIbI,
OeNIIeKTepAiH OHIMIUIIH KaKCapTaThIH JKOFAphl KATTBUIBIKTAFbl OETKi KabaTThl Kacayfa
MYMKIHAIK Oepei.

Kanaplk kepHeysep, KATTBUIBIK JKOHE O€TKi KaOaTThIH MHKPOKYPBUIBIMBI apachIHIAFbI
OaliJlaHbIC KYMBIC JKar[aiiblHAa MaTepHaIbIH OPEKETIH aHBIKTalabl. MbIcanbl, KaJJIbIK
KepHeyJep/li Kpicy mapiiay KymrH apTTeIpybl MYMKIH, aJl )KOFapbl KaTTBUIBIK TO3yFa TOTEI Oepe
ayapl.

Camara ocep ereTiH dakropiap:

1. Kecy pexumaepi. Kecy XbUImaMIbIFBIHBIH JKOFapbUIaybl KeIip-OyaepIpAbl Oenriii Oip
HIeriHe JeiiH TOMEHAETe i, COlaH KeHiH TePMISUIBIK dcepiepre 0aiIaHbICThI HalIapiiaybl MYMKIH.

2. Kypan typi. Kecy ueriHiH OHTaisibl reoMeTpHsChl Oap Kypaigapisl maiganany OeTki
aKayJap/bl a3ailiTyra KOMEKTeCe/I.

3. Maiinay >xoHe cankpiHAary cyWbBIKTBIKTapel (MCC). Tuimai cankbiHAATy Kecy
TEMIIEpPaTypachlH TOMEHICTE/lI, MaTepHUal KYPBUIBIMBIHBIH ©3TepPYyiHE KOHE MUKPO KAPBIKTAP.IbIH
naiga 0omybIHa KON OepMei/Ii.

Kecy alimMarbIHAaFbl KBUTY TPOIECTEPIH MOCIBICY TEMIIEPaTypaHbIH TOMCHJICYIHE KBLTY
CBHIMBIMIBUIBIFBI KOFAphl JKOHE TYTKBIPAbIFbl ToMeH MCC KonjgaHy apKbUIbI KOJI JKETKI3UIETiHIH
kepcereni. CoHbIMEH Karap, MammHa MEH KypalablH TepOermici eHJey camachblHa adTapiIbIKTai
ocep ereni, Oy neMiepliik KoHe TYpaKTaHAbIPY JKyHelepiH naiiaganybl Tajaamn eTe.

JKCIEePUMEHTTIK 06J1iM

3eprrey kyprizy yurH guamerpi 50 MM OonateiH 45 OosarTaH  JailiblHIamalnap
naieiHganael.egaey  AXYZ-T500 wMammuaceiHAa — KYpri3iiai. OKCHEPUMEHTTIH  Herisri
napameTpliepi:

1. Kypannap: kapOuATi IuiacTHHAJIAP KOHE KepaMHUKaJIbIK KipicTipyJep.

2. Oupney pexumaepi: kecy xkpurmaMmasirsl 150, 200, 250 m/mun; 6epic 0,05, 0,1 xoune 0,15
MM/aiiH; kecy Teperairi 0,5 sxone 1,0 Mm.

3. MCC: maii-»x0oFapbl CaJKbIHIATKBIII ocepi Oap apaiac CYHBIKTHIK.

Tangay omictemeci:

- XYZ-1000 mpodriomeTpimeH keaip-Oyapipasl OaKbUIay.

- Tepmomapa KkemeriMeH Kecy aiiMarbIHaFbl TEMIIEPATypaHbl OJIIIEY.

- DJIEKTPOHIbI MUKPOCKOTITHIH KOMETIMEH O€TKI KaOaTThIH KYPBUIBIMBIH TaJI/1ay.

- I'padukTep MeH KecTenepai KYpyMeH JAepeKTep/i CTaTUCTUKAIBIK OHJIEY.

HoTu:keliep :koHe 0J1apabl TAJKbLIAY

DKCIIEpUMEHTTEP/IIH HOTHIKEIEepl TEXHOJOTUSUIBIK MTapaMeTpliep/iiH OETiHIH carmachblHa 9cepiH
pacTabl:

1. Kenip Oyasip xoHe Kecy KbuinaMasiFrbl. Kecy sxpimaamapirsl 150 M/MmuH-1eH 250 M / MUH-
re JediH >korapbutaraHaa, fa 1,2-gem 0,8 pum-re geitin TeMeHaereHi Oaiikamabl.Anaiina,
KBILTAMJIBIKTBIH OJIaH 9pi )KOFaphlIaybIMEH KbI3BIN KETYACH aKaysiap maiiaa OoJIbl.

2. bepinic acepi. Munuman sl kenip-oyapipiasikka (Ra = 0,75 um) 0,05 mm/aiin Gepy ke3inae
Koa xxketkizinml. XKerkizymin 0,15 mm/aiin aeitin ecyl Ra-veiH 1,5 pm neifin ecyine okeni.

3. Maiinay >xoHe cankbiHnary cyWbIkThIKTapel (MCC) tuimainiri. Kecy aiimarbiHaarsi
temneparypanbl 15-20% - ra TeMeHAETTi, OYJ1 MHKpPOKPEKTEp[iH Maiiga O0ily BIKTHMAJIbIFbIH
a3aiTThI ’KoHE OETKi KYpbUTBIMHBIH OipKenKi O0MybIH KaMTamachl3 eTTi. Kenip-OyabIpIabIKThIH Kecy
XKBUTTAMIBIFbIHA TOYEIAUTIN 1 - KeCTeie KOpCeTITeH.
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Kecre 1 - Kenip-OyAbIpABIKTBIH KECY KbULIAMIBIFIHA TOYEIJIUIIT]

Kecy >xplmgamapirsl (M/MHUH) bepic (Mmm/aiin) Kecy Tepenairi (Mmm) Ra (um)
150 0,05 0,5 1,2

200 0,1 0,5 0,95

250 0,1 0,5 0,8

4. MUKpOKYpPBUIBIMIIBI TaJIay. JKOFaphl )KbUIIAMIBIKTa aKayiibl Ka0aTThIH TepeHiri 10 pm-re
JeHiH TeMeHIe 1, OYJI TEPMUSIIBIK 3aKbIMIaHY/IbIH TOMEH/ICY1H KOPCETE/I.

KopsIThIHABI

Hunuuapnik  O6eTTepAi opiey Kecy peXUMISpiH IyphIC TaHIay >KoHE Maiiay >KoHe
cankpiHaary cyWbIKTBIKTapel (MCC) KongaHy apKbUIbl SKOFAphl JOJJIIK TEH MUHUMAJIBI KemIip-
OYIBIPIIBIKKA KOJ KETKI3yre MYMKIHAIK Oepe/ii.

Toxipubenik aepeKkTep a3bIKTAaHABIPYIBIH TOMEHIICYi JKOHE KECY KBbUIIAMIIBIFBIHBIH PYKCAT
eTUITeH MIeKTep e )KOFaphlaybl OHJICY CalachlH )KaKCapTaThIHBIH KOPCETE 1.

MCC kongany >xep OeTiHAETr1 TEPMUSUIBIK dCEepai THIMII TYPHE a3aiTajbl )KOHE aKayJap.IbIH
naiga OONmybIH a3alTaabl.

Benmexrepain ceHIMAUTITT MEH OEpiKTITiH apTThIPY YIIiH 931pJICHTeH YCHIHBICTapAbl MalllnHa
xKacay ToxkipuOeciHe eHrizyre 0onafbl.

Beariieyaep

Ra-mpodunbaig opramia apupMeTHKaIBIK aybITKYHI.
Rz-npodwiibiiH MakcuMa bl OMIKTITI.

MCC maiinay )oHe CaJIKbIHAATY CYWBIKTBIKTAPHI.
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OCHOBBI ITIOBBIIIIEHUSI KAYECTBA IIWJIMHIPUYECKHUX IOBEPXHOCTEM ITPU
OBPABOTKE JETAJIEM MAIIIAH

AHHOTAIINA

Hacrosimiast cratess mOCBAIeHa HMCCIENOBAHUIO METONOB ITOBBIIICHHS KadueCcTBA MMIMHIPHYECKUAX
MOBEPXHOCTEH mNpu (QUHUITHOW 0O0paboTke Jaerajeid MalluH. PaccMOTpEeHBI OCHOBHBIC IOIXOIBI K
VAYYIICHUI0 TOYHOCTH M YHUCTOTHI OOPaOOTKM, TAaKHE KaK BBHIOOP ONTUMAJbHBIX PEKUMOB pE3aHHUSA,
WCTIONb30BAHNE COBPEMEHHBIX WHCTPYMEHTOB W TPHMEHEHHE CMa30YHO-OXJIAXKIAIOMNX JKHUIKOCTEH.
[IpencraBnen yriyOnEéHHBINA TEOpETHUSCKUN aHAMHA3 (PAKTOPOB, BIMSIONINX HA MTAPaMETPHI IIIEPOXOBATOCTH H
(hM3UKO-MEXaHUYECKUE CBOMCTBA MOBEPXHOCTH. DKCICPUMEHTANIbHAS YaCTh BKJIFOUACT IMOIPOOHOE OMMUCaHUE
METOAMK WCCIIEOBaHM, PE3ylIbTaThl KOTOPBIX MPOAHATU3WPOBAHBI W TMPEJACTABICHH B TpauKax u
tabnmunax. llomydeHHble NaHHBIE IEMOHCTPUPYIOT IPQPEKTUBHOCTH MPEIIOKEHHBIX MOAXOMOB W AAfOT
PEKOMEHJAUU JJI MPAKTHYECKOTO MpPHMEHEHHUsS. Pe3ynbrarbl MOrYT OBITh TIOJE€3HBI HHXCHEpPaM M|
TEXHOJIOTaM, 3aHUMAIOIIUMCS pa3pabOTKOM MPOU3BOACTBEHHBIX MIPOLICCCOR.

[IpuBomnTCA oOmMUCaHWE JKCIEPUMEHTAIBHBIX HWCCIEAOBAHUH, HAIPABICHHBIX Ha ONTHMH3AIIIO
TEXHOIIOTUYECKUX TMapaMeTpoB JJs TONYYeHHS HEOOXONWMBIX TIOBEPXHOCTHBIX XapaKTEPUCTHK.
[IpencraBieHsl pe3yJabTaThl aHATN3a, BKIIIOYAs ONPEIEICHUE B3aMMOCBS3H MEXy TapaMeTpaMu 00paboTKu
Y Ka4eCTBOM IMOBEPXHOCTH. PekoMeHanny 1mo BHEAPEHUIO MPENTI0KEHHON METOAUKHA MOTYT OBITh TOJIE3HBI
CHeIraTucTaM, padOoTaONINM B 00JIaCTH TOYHOTO MAIIIMHOCTPOESHHS U METAIIIO00pabOTKH.

Karo4deBble cioBa: NUIMHAPHUYCCKUEC IMOBCPXHOCTH, 06pa60T1<a, IepPoOxXOBaTOCTh, KAYE€CTBO
MMOBEPXHOCTH, IMAPAMETPBI PC3KHU, OXJIAXKIAOIINUEC KUAKOCTH, TOUHOCTb O6pa6OTKI/I.
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FUNDAMENTALS OF IMPROVING THE QUALITY OF CYLINDRICAL SURFACES IN
THE FINAL PROCESSING OF MACHINE PARTS

Abstract

This article is devoted to the study of methods for improving the quality of cylindrical surfaces in the
finishing of machine parts. The main approaches to improving the accuracy and purity of processing are
considered, such as the choice of optimal cutting modes, the use of modern tools and the use of lubricants
and coolants. An in-depth theoretical analysis of the factors influencing the roughness parameters and
physical and mechanical properties of the surface is presented. The experimental part includes a detailed
description of the research methods, the results of which are analyzed and presented in graphs and tables.
The data obtained demonstrate the effectiveness of the proposed approaches and provide recommendations
for practical application. The results can be useful to engineers and technologists involved in the
development of production processes.

Experimental studies aimed at optimizing technological parameters to obtain the necessary surface
characteristics are described. The results of the analysis are presented, including the determination of the
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relationship between the processing parameters and surface quality. Recommendations on the
implementation of the proposed methodology may be useful to specialists working in the field of precision
engineering and metalworking.

Keywords: cylindrical surfaces, processing, roughness, surface quality, cutting parameters, cooling
fluids, processing accuracy.
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TEPIIEHTUH MAWBIHBIH MUHEPAJIIBIK KYPAMBIH 3EPTTEY

Tyiiin

JKakna mafiimap Kasipri 3aMaHFbl MEOUITMHAIA 63 MaHBI3BIH JKOHMaraH eH KoHe TopiliK hopMaapapiH
Oipi Oomeim TaObuTagbl. JKakma Maiigap— Tepire >KOHE jkapajapra jkaFyFa apHalFaH Heriz0eH Oipkenki
apanackaH JOpUTIK 3aTTaplaH TypaTblH >KyMcak adpimik ¢opma. XKymbic ©OapeiceiHna OipkaTap
PEBMATHKANBIK aypyliapaa, OyblH KoHE OYIIIBIKET SJICI3AIriHAC, MUANTHANA, HEBPalITHsANA, THIHBIC ay
OpTraHIapbIHBIH aypylapblHAa KeIeH Il KONJaHyFa apHaIFaH KEPrUTKTI KaObIHyFa Kapchl MpenapaTTapibl
’Kacay MaKCaThIHJIa CKHIUJAp MaiblH JalbIHAAy OMicTepl O3ipJICHII OHE OHBIH cama KepCeTKIITepi
3epTTeni. ATOMIBIK afcopOLus 94iCiMEeH CKUMUAAP MailbIHBIH MHUHEPAJIIBIK KYPaMbIH, CKUIIUAAP MAaHbIHBIH
Heri3ri Kypampaac OeIiriH JXKoHE MakKpo- JKOHE MHKPOXJIEMEHTTEPHiH CaHABIK KYPaMBIH 3€pTTey omici
o3ipnenai. 3epTTey HOTHXKeNepi XUMUSUTBIK DJIEMEHTTEPAIH KYpPaMbl apMaKomesuIblK CTaHAapTTapFa ColKec
KeJIeTiHIH KOPCeTTi.

CoHbIMEH KaTap, CKUOMAAp MaiblHAa camajbl TaaAay OKYPri3iIil, OHBIH AaHAIWTHKAJBIK
cUNaTTaManapra COMKeCTIrl aHBIKTANAbl. KBIMIKBIT CaHBl CKUIMAApP MaWBIHBIH HETi3Ti CaHIBIK KOPCETKIlIi
PETiH/IC aHBIKTAJIIBI,

Hortmxkecinne ckumugap MalbIHBIH camma KOPCETKIINTepi aHBIKTANBIN, OHBIH HOPMATHBTIK KyXKaT
TayanTapblHa COWKECTIT1 3epTTeIai.

KinTrik ce3nep: ckumuaap *akma Maibl, TEPICHTHH, TUMEKCH], IMYJIbCHUS, HapMaKOJIOTHsI, TIPITIiK
npenapar, MeMJIEKETTIK (hapMaKoriesl.

byrinri Tagaa co3pliManbl OybIH aypyJapblHbIH aFbIMbBI ISPUTIK MpernapaTTapabl Y3aK YaKbIT
KoJiaHyra MaxOyp ereni.Kenmiinik xargaiina emuaenyuiiep KemnTereH IOpUIIK IMpernapaTTapibl
y3aK KaObuiayra MoxOyp Oomansl, OyJl aF3aHbIH oJCipeyiHE JKOHE TYpJl jKaHama ocepliepiiH
TybIHAAaybIHA BIKNAT eTeAl.COHIBIKTAaH KEPruTikTi KaObIHyFa Kapchl KOJJAHBUIATHIH JOPLUTIK
npenaparTapbl 93ipiaey e3ekTi 0oinbin Tadbu1aabl.Ockl TYpFbIIA TYPJl PEBMATOWATHIK aypyiapia,
OyBIH-OYJIIIBIKET QJICIpeylHJe, MUAITHSAAA, HEBPAITHsAIa, COHbIMEH KaTap TBHIHBIC aly >KOJIJapbl
aypyJnapblHAa KOMILUIEKCTI TypJe KeH KOJJAAaHbUIATBIH CKUMHUAAP >KaKna MablH maijanany THiMI1
1IemiM OOJIbIN TaObLIA IbI.

Ckunupap >kakna MablHBIH OesceHi 3arbi-Kaparail aramiblHBIH KBUIKAH JKaIlbIPaKThI
HIafbIpJIapblHaH AJBIHATBIH TEPHEHAEP MEH TEPHEHOUATAPIBIH CYMBIK KOCIACHI-TEPIIEHTHH Malbl
6osbin TaObu1aAbL. TepreHTHH Mailbl KeH CHEeKTpJl TepaneBTHKANBIK acep KepceTreni.Xeprimikri
KaObIHYFa KOJJaHFaH Ke37l¢ aHAJIbIeTUKAIIBIK, TITIPTeHIPTII, KbI3IBIPFBIIITHIK, a1 WHTAJSITUSITBIK
MaKcaTTa-THIHBIC MYIIeNepl KaObIHYbIH/Ia MyKOJUTHUKAJIBIK dcep KopceTe anaabl. TeprneHTuH Maiibl
Ka3ipri TaHaa KOJJIAHBICTAaFbl OipHelIe Tpemapar KypaMbIHAa Ke3/ecelll, COHBIH Oipi-CKUMHaap
kakna MaWpl.CKUMUgap JKakma MAaWbIHBIH —KaKETTUIN OHBIH Kayinci3 OOoJNybIMEH JKOHE
(hapMaKkOJIOTHUSIIBIK THIMIUTITT JKOHE MEAWIMHANBIK MPAaKTHKaAa KOJJIAHYABIH KOI  KBUIIBIK
TOKIpHOECIMEH pacTalifaH eMIiK Kypai Oosbin Ta0butafsi[1-3]. KommganbicTarbl cKUMUaap jKakia
Maiibl MEH JMHMMEHTTEpl TYThIHY Ke3iHJe OipKarap KoJalcChI3AbIKTap Tyablpaiasl. Onap jKakkaH
Ke3Jle Mailsbl 13 KanapIpajsl, Oasy CiHeal, HOTHXKECiHAe TepiHiH aya alMacyblHa Kelepri KenTipei.
COHIBIKTaH KOJIJIAHBICTAFbl CKHUIHIApP JKAKIIa MaWBIHBIH KypamMbl MEH TEXHOJOTHSCHIH 3EpTTey
KOHE JKETUIIPY 63eKTi O00ubIn TadbuIaapl. OChl MaKcaTTa JKaKna Mail nailbiHiay yiriH OeJceH i 3at-
TEPIEHTUH Maiibl KOJJaHBULABL. TeprneHTHH MalbIHBIH MEAMIMHAIBIK MakcaTTa KOJJaHbICKA
KapaMJIbUTBIFBIH aHBIKTAY VIIIH cara KepCeTKIIITEpiH, MUHEPAJIbIK KYpPaMbIH 3epTTey OOMBIHIIA
YKYMBICTAp JKYPTri3iagi. Makpo- koHe MUKPOIJIEMEHTTEP-0yI1 TIHIEpAE oTe a3 MeJepie 0oJaThiH
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XUMUSIIBIK DJIEMEHTTEp TOOBL.ByJ Tipi aF3amapiablH TiHAEPl MEH CYHBIKTBIKTAPBIHBIH KYpaMbIHAA
007aThIiH, AaMyIblH OapiiblK Ke3eHAEpiHAe OpPraHu3MAEPAIH MaHbI3Abl (QYHKIUSIAPbIH PETTEyre
KaThICAThIH TaOWFH KypHeni (pU3HOIOTHSIIBIK JKylie KOMIOHEHTTepi Oomnbin Tabbutaabl. TaburaTTa
ke3neceTin 92 oamemeHtTiH 81-1 amam ar3achiHAa Kesnecell eKeH./[eHemeri asneMeHTTepaiH
KETICTICYIIUIIri MEH HeMece IIaMajiaH ThIC apThIK MOJIIEP/Ie KUHAKTATYbI Ke31H/Ie oJapra TiKeeH
HeMece KaHaMa Toyenal GepMeHTTEPIiH OeICeHAUTITHIH OY3blIybIHA OKEJIETIH eJIeyJli e3repicTep
00ybl MYMKiH.MHHepangap MEH MeTajjiapAbl eMIIK MakcarTa maijganany exenri Kerraid,
YHnuicran, MeconaramMusi ©pKeHUETTEpiHEH Oenriii.XyuMHsl FHUIBIMBIHBIH JaMybIMEH FaJIbIMIap
MeTaJIapAblH ocepin Oenrimi Oip aypyFa TOH AQpUIIK 3aTTapMeH KOCBUIBICTap TY3IeH Ke3Jie
KyIIeiHTyre 00JaThIHBIH aHbIKTal OacTaabi[4-5].

Jlenenmeri OipkaTap MUHEpanAapAbIH KaTaH OenrijieHreH Mejmepae Oonybl  ajxam
JICHCAYJIBIFbIH CaKTayIbIH MIHICTTI MIapThl 00JbIN TabbLIaAbl. MUuHEpanabl 3aTTap ajJiaM ar3achlHa
TOpUTIK 3aTTap, Cy JKOHE TaMakK apKbUIbl €Hei.DJIeMEHTTep-MeTaqaap MeH JHMranarap(MbICalbl,
IJIyTaMUH,aCllapT,JIMMONW, acKOPOMH  KBIIIKbULIAPHI koHE T.0.) opTypiai  depMeHTTepAiH
aKTUBATOpJIapbl HEMECe HWHTHOUTOPJIAPBI PETIHAE OpeKeT eTe ajajibl, Oy OJIApABIH OPTYpIIi
aypyJapIbIH TepanusChiHAa MaHbI3Ibl POJIIH AHBIKTANIBI.

3epTTey IKYMBICHI OapbICBIHIA 3EPTTCY OOBCKTICI-TCPIIGHTUH MAWBIHBIH  XUMHUSIIBIK
ANIEMEHTTEP/Il aHBIKTay MaKCaThIH/Ia MHHEPANJBIK 3epTTeyJiep Kyprizinai.oaicreme OoiibiHIIa 1T
mpernapar ajjiblH-ala KbI3ABIPBUIFaH JKOHE N enmeHreH (apdop TUrenbre CajblHBII, 3aT
TUTEIBAIH TyOiHe Oipkenki Taparbuiibl.COHAH COH 3aT MYMKIHZITIHIIE TOMEH TeMmIeparypaaa
KYHIN HeMece YIIBI KeTIeC YUIIH TUTeIh MYKUST KbI3AbIphULIbl. KeMipaiH KanraH OeJikTepiH ae
KYHIIpYy TOMEH TeMmIeparypaaa >KYpri3iigi, KeMip TOJBIK J>KaHFaHHAH KEHiH JKaJblH KahTa
KOFapeUIaThUIAbl. KeMip Oemmiekrepi TONBIK >KaHOaraH KaFjai[a KaJIBIKTHI CAJKBIHAATAIbI,
CyMEH HeMece aMMOHHMI HUTPAThIHBIH KAHBIKKAH epITIHIICIMEH BUIFaJAaN, Cy MOHILIACHIH/A
OymaHABIPaIbl )KOHE KAJJBIKTHI KbI3bIpa bl KaapuHaIMsIIay TYPaKThl Maccara JeHiH dJICi3 KbI3bLT
kopcerkimre(mamaman  500°C)  skyprisineni KeI3apIpyIbH —COHBIHIA THENh JKCHKATOPHA
CaJIKBIHIATHIIA/B], COIAH KeHiH anslHFaH KyJ Oipkenki cyp Tycti 6onranmra 600°C temmepatypana
Tarel Oip per xarbuiafbpl.COHbIHIA TYHOA KBI3ABIPBUIFAH Ke3de 5 MII a30T KbIIKbuibiHAa(1:1)
epiTuieal. AJbIHFaH epiTiHAl IUIMTKaAa CyJbl Ty3/apFa AeHiH Kel3ablpbuiasl. Hotrxke 10-15mn 1M
Ty3 KBIIKBUIBIHAA epiTUIeAl >KoHe 25MI-NiK Koibara aybICThIpbUIanbl. JlaWblHAamFaH YT
ATOM/JIBIK-aJICOPOIIMSITBIK CIIEKTPOCKOIHUS 9/IICIMEH 3€PTTEII/I].

TeprieHTHH MabIHBIH MUHEPAIABIK KYPaMbIH 3€PTTEY HOTHKENepi 1-111 KecTene KeNnTipiireH.

KepceriireH 3epTTey HOTIKENEpiHE CYHEHE OTBIPBIN, TEPIICHTUH MAaWBIHBIH MHPEPAIBIK
Kypambl OOWBIHIIIA MaKpOdJIEMEHTTEep Kem Medmepae Hatpuili 47,740 MKr/mia Kypaca, €H a3
Menepae Maruui 3,2713 Mkr/ma Kypaiiabl. MHUKpO3IeMEeHTTEp/IeH TeMip, MBIPBILI, MapraHell,
HUKEIb, KaJIMHI, MBIC )KOHE KOPFAChIH TEPIICHTHH MalbIHBIH KYpaMbIH/Ia K€3/1€CETiHI aHBIKTAJIbI.

Kecre 1-TeprneHTHH Maiibl KypaMbIHAAFbl MUKPO JKOHE MAKPO DJIEMEHTTED

No JJIeMeHT ‘ Meuepi, MKI/mi
MaxkpodaeMeHTTep

1 Kamuit 4,0020

2 Kanpnuii 14,2544

3 Maruuii 3,2713

4 Hatpuii 47,740
MuxkpodjaeMeHTTep

5 Temip 0,7977

6 MpIpbiin 1,1705

7 Mapraner 0,0844

8 Hukens 0,0543

31




Onmycmik Kazaxcman goinvim JKapuvicel - Becmnux nayxku FOxcnozo Kasaxcmana - South Kazakhstan Science Herald

9 Kagmnii 0,00548
10 Mgic 0,4102
11 Kopracein 0,3977

TepneHTHH MalbIH CTAHJAPTTAY daicTemMeci

TazapThutFaH TepHEeHTUH Malbl-3QuUp Maiibl OoJbill TaObuIaThIH, Kaparail TYKbIMIACBIHBIH
KaparaiblM KaparailiblHaH IIalbIp ady apKbUIbl ajdblHAABI. O3iHE TOH WicCi, alibl 1oMi Oap MeJIip
TYCCI3 JKBUDKBIMANIBI CYWBIKTHIK. Herisri Kypamaac Oesiri-nmuHEH-TUAPATTANFaH, XOII HICTI
KeMiIpcyTeK. 3epTTeyiiep/ie  KOJJAaHbUIATBIH TEPHeHTHUH MaWbIHBIH cama KepceTKIITepi
MEIWIMHAIBIK ~MaKcarTa KOJJaHyFa JKapaMJIbUIBIFBIH JONENACY MakcaThlHAa Turpentine
oil[Eur.Ph.10 Oth ed.,1655 p.].

TazapTburFaH TEPIIEHTUH Mabl MOJIIIP, TYCCI3, HEMECE CAJI CapFhINI, ©31HE TOH MiCi MEH alllbl
ToMi Oap CYHBIKTHIK.

TepneHTHH MaBIHBIH CANIAJIBIK PEAKIHUSCHI.

1.0,1 ma cy6crannusara 0,9 mur 96% coupt, 0,5 M Gochop-MonmubIeH KBIIKBUIBIHBIH 5%
cupTTIK epiTinaici, 0,5 MJI KOHIIEHTPJCHIeH KYKIPT KBIIKBUIBI KOCHUIAIbI JKOHE JKOHE MYKHSAT
apasiacThIpFaH/Ia alllbIK->KachbLl 00sy(TeprieHouATap) naiaa 601a1bl.

2.3Mn mpenapaTka ©T€ MYKHAT TYpA€ KOHIEHTPJI KYKIpT KBIIKbUIBIHAA 1 M 1-
JTUMETUIAMUHOOCH3AIBJCTH]T CPITIHAICIH KOCKaH Ke3le KabaTTapablH IIETIHJIEC KOHBIP-KbI3bLI
cakuHa(TeprieHouaTap) maiga Oomanel. TepreHowarap cnupTTe epuii, 3dup, Xmopodopm,
neTpoicii a(hupiMeH KoHE MaiIbl MaiiilapMeH OapIibIK KaThiHacTa epumi[6-7].

Kbpimkbu1ablK caH. KplIKpUIABIK caH- Oys1 1T ChIHANATBIH 3aTTHIH KYpaMbIHJIAFbl 00C
KBIIIKBUIAAPABl OelTapanTaHAbIpy VIIIH KaXeT Kalui ruapokcuaiHiH mr memmepi.lllamamen
10,00r 3eprrenerin 3at maccacsiHa 0,5mi denondraneitn epitinaicin Koca oTeipbin, 0,1M xamuii
ruapokcual epitingicin P1 stun cnupti xone Pl adwupinin TeH xenemiHiH 50 M KocmacklHIa
epiteni.CplHAATBIH 3aT €pIr€H COH ajbIHFaH epITIH/I KETIEWTIH KbI3FBUIT 005y maiiza OosiraHIa
kanuit ruapokcuiniy 0,1M epiTiHAiCIMEH TUTPIICHE].

Kernkpuiasik cat (1a) keneci popmyia Oo#bIHINA ecenTeei:

IA=5,610V/m

MyH1afbI,

V-0,1M kanuit rTuApOKCHUI epITIHAICIHIH TUTpIIeyre KEeTKEH MeJIepi,MII;

5,610-1m1 0,1 M kamuit THAPOKCHII ePITIHIICIHE COUKEC KEeJIeTIH Kaluid THAPOKCHU/II CAHBI,MT;

M-3aT Maccachl,T.

KpIKpIIABIK CaHHBIH KOpceTKill HopMackl <1% Ooica, anbikTanFrad MoH <1%-re TeH.

XKyprizinren 3eprrey >XKyMbICTapbl OOMBIHIIA ANBIHFAH TEPHIEHTHH MaWbIHBIH MUHEPAIBIK
KypamblHa Tanjay >kyprizuiai.Tangay OapbiCblHIa TEPHEHTHH MaibIHBIH €MJIIK ocepiH OipiiaMa
KYIIEUTETIH Mail KypaMbIHIaFbl MAKPO KOHE MUKPOAIIEMEHTTEP MOIIIIIEePi aHBIKTAIIIBI.
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NCCIEJOBAHUE MUHEPAJIBHOI'O COCTABA TEPIHEHTHHOBOI'O MACJIA

AHHOTAUA

Ma3u — ojHa M3 JPEBHEHMINUX JICKAPCTBEHHBIX (OpPM, HE yTpaTHBIIAs CBOEro 3HAYCHHUS B
COBpeMeHHON MenuilHe. Mas3p — MsTrKas JIEKapCTBeHHas: popMa, COCTOSIIAs U3 JIEKApCTBEHHBIX BEIIECTB,
OJTHOPOJIHO CMENIAHHBIX C OCHOBOM, TpeJHa3HA4YeHHas /i HaHEeCeHWS Ha KOXy W paHbl. B pabore
pa3paboTaHbl CIOCOOBI MPHUIOTOBJICHUS CKUIMIAPHONH Ma3W M M3yuYeHBbI €€ KAaueCTBEHHBIC MOKA3aTeH C
LIEJbI0 pa3pabOTKH MECTHBIX MPOTHBOBOCIAIUTEIIBHBIX CPEACTB I KOMILICKCHOTO MPUMEHEHUS MPH Psijie
peBMaTHYECKUX 3a00JIEBaHUM, CYCTABHOW W MBIIICYHON CIa0OCTH, MUAITHSIX, HEBPAITHIX, 3a00JIeBaHUIX
OpraHoB nbixaHus. Pa3paboTaHa MeTOIWKa WM3YYEHHS MHHEPAIBLHOTO COCTaBa TEPHEHTUHHOIO Macia —
OCHOBHOT'O  KOMIIOHGHTa CKHNHJapa, a TaKKEeW3yYECHOKOIWYECTBEHHOCCOACp)KaHUe MakKpo- |
MUKPO3JIEMEHTOB C WCIOJIB30BaHUEM MeToJa artoMHoW azacopOuuu. [lo pesynbTaraMm ucciieOBaHUS
YCTaHOBJICHO, YTO COCTaB XMMHYECKHX JJIEMEHTOB COOTBETCTBYeT (hapmakoreiiHomy HopMaTHBY. Kpome
TOTO, TPOBEACH KAYSCTBECHHBIM AaHAJIM3 TEPICHTHHHOTO Maclia W YCTAHOBJIEHO €ro COOTBETCTBHE
AHATUTHYECKOW XapakTepucTuke. OTmpeneneHo KHCIOTHOE YHCIIO, KaK OCHOBHOW KOJMYECTBEHHBIN
MOKa3aTellb TEPIEHTUHHOIO Maca.

B pesynpraTe ObuIM OTpeeieHBl IMOKA3aTeNH KadecTBa CKUIMUIAPHONW Ma3W W YCTAHOBJICHO €e
COOTBETCTBHE TPEOOBAHMUSIM HOPMATHBHOTO JTOKYMEHTA.

KuaroueBble c10Ba: ckumugapHas Masb, TEPICHTHH, IUMEKCHUI, SMYyJIbCHs, (papMaKoIOrus, JeKapCTBEHHBIH
Ipenapar, rocyaapcTBeHHast (hapMaKones.
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STUDY OF THE MINERAL COMPOSITION OF TERPENTINE OIL

Abstract

Ointments are one of the oldest medicinal forms that have not lost their importance in modern
medicine. Ointment is a soft medicinal form consisting of medicinal substances uniformly mixed with a base,
intended for application to the skin and wounds. The work developed methods for preparing turpentine
ointment and studied its quality indicators with the aim of developing local anti-inflammatory agents for
complex use in a number of rheumatic diseases, joint and muscle weakness, myalgia, neuralgia, and
respiratory diseases. A method for studying the mineral composition of turpentine oil, the main component
of turpentine, was developed, and the quantitative content of macro- and micro elements was studied using
the atomic adsorption method. The results of the study showed that the composition of chemical elements
corresponds to the pharmacopoeia standard.

In addition, a qualitative analysis of turpentine oil was carried out and its compliance with the
analytical characteristics was established. The acid number was determined as the main quantitative indicator
of turpentine oil. As a result, the quality indicators of turpentine ointment were determined and its
compliance with the requirements of the regulatory document was established.

Keywords: turpentine ointment, terpentine, dimexide, emulsion, pharmacology, medicinal
preparation, State Pharmacopoeia.
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CPABHEHHUE 3®®EKTUBHOCTH AJI'OPUTMOB MAIIMHHOI'O OBYYEHUA 1P
OBHAPYKXEHHUU CITAM COOBIIEHUUN HA KA3AXCKOM A3bIKE

AHHOTAUA

B cratee mnpencraBieH CpaBHUTEIBHBIM aHAIW3 MPOW3BOAUTEIBHOCTH PAa3IMYHBIX alrOPUTMOB
MAaIIMHHOTO OO0y4YeHHUs Uil OOHApy>KEHHsI cliama, ¢ 0COOBIM aKLEHTOM Ha MX MPUMEHEHWH K Ka3aXCKOMY
s3bIKy. PaccMaTprBaeMble METOJIbI BKIIHOUAIOT OaiiecoBckyro (uipTpanuio cnama (MNB), K-Ommxaiimmx
coceneit (KNN), omopasie BekTopHBIe MammHbl (SVM) u nepeBbs pemenuit (DT). TpagunmonHo cram
WCIIONIB30BANICA I IPOABIKEHUS IPOAYKTOB M YCIIYT MOTEHIMAIBHBIM KiIneHTaM. OJHAKO OH NMPEBPATUIICS
B WMHCTPYMEHT IJIsi B3JIOMa WU PAcCHpOCTpaHeHHs] BUPYcOB. Jls pemieHus 3TOH mpoOJieMbl YYEHBIMH WU
HCCIIEA0BATEISIMA OBUTH TIPEIUIOKEHBl pa3iM4yHble METOAbl OOHapykeHHs W ¢uiubTpauuu crnama. Hipke
MIPUBEACHBI Pa3IMyHbIE KaTerOpuyd METOAOB (puibTpanuu cnama: MeToapl GMIbTpalMy cliaMa Ha OCHOBE
cirydaeB; MeTtopl GUIBTpallid HA OCHOBE KOHTeHTa; MeToabl pUibTpanyu Ha OCHOBE CIIMCKOB; MeTObI
IBPUCTHYECKON WM OCHOBAaHHON Ha MpaBwWiax (QUIbTpaluu cnama; MeToipl aganTUBHON (QUIbTpanuu
cnama. Pa3pa®oTka M OIlEHKa pa3IMYHBIX MOAXOJOB MAIIMHHOTO OOyudeHHs AJisl OOHAapy)KEHHs cllama Ha
Ka3aXCKOM SI3bIKE MOJKET CTaTh MOTEHIHMAJIbHOM HCClie0BaTeNbCKON npobieMoii. Hama nens B perieHun
3THX HCCIIE0BATENLCKUX MPOOIIeM 3aKiIouaeTcs B 000TallleHHy TeKyIIel IUTepaTyphl MyTeM NpeAioKeHUs
MoOJIeJIel MAIIMHHOTO 00Yy4eHHsI, KOTOpbIe MOI'YT OOHApy>KHUBaTh CIIaM-COOOIIEHHS Ha Ka3aXCKOM SI3bIKE.

KaroueBbie ciioBa: MammHHOE 00y4YeHHe, cliaM, OOHApYKEHUE cliama, MEeTO/Ibl (GUIIBTPAIIMU cllama,
Ka3aXCKHH S3bIK, AITOPUTMBI MALTMHHOTO 00Yy4eHusl, 3 PEKTUBHOCTb.

Beenenue

B 3Ty 5m0oXy MrHOBEHHOrO MHOAKIIOYEHUS MOHMMAaHHE KIIIOUEBOM pOJIM, KOTOPYIO HIpaeT
AJIEKTPOHHAsSI 110YTa, HEOOXOMMO ISl HABUTALlMU B CJIOKHOM CETH COBPEMEHHBIX KOMMYHHKAITHH.
CornacHO HcCIeI0BaHUSAM, OXKUAAETCs, YTO YHMCIO MOJb30BaTeNIel 3IEKTPOHHONW MOYTHI BO BCEM
MHUpe BbIpacTeT nmpumepHo a0 4,37 mupa B 2023 roay. B 2024 roxy sta nudpa cocraBut okoso 4,48
mipa, a B 2025 roxy ota mudpa, Kak oumaercs, J0CTUrHet okoino 4,59 mupx [1].

[lo Mepe yBenuueHHs] MCHOIb30BaHMS AJIEKTPOHHOM MOYTHl YBEITUYMUBAETCA M KOJIUYECTBO
craM-cooOIIeHni. DTU HeXemaTesbHble COOOIIEHNsI MOTYT UCXOUTh U3 JII000M TOUKH MHpa, €ClU
ectb noctyn Kk MWurtepnery. IlpumeuarenbHo, 4YTO, HECMOTps Ha JOCTHXKEHHS B oOnactu
AQHTHUCIIAMOBBIX PEIIEHUH W TEXHOJIOTHH, KOJIMYECTBO CIaM-COOOIIEHUH MNPOAOKAET PACTH C
TPEBOXKHOU CKOPOCThIO. CImaMm — 3TO MaccoBasi OTIPABKa HEXKEATSIIBbHBIX COOOIIEHUH HECKOJIBKUM
nojyyaresisM. TpaJMMOHHO CHaM MCIIOJB30BAJICS JUIA TPOJABMXKEHUS MPOIYKTOB U YCIyT
MOTeHUUAJbHBIM KiMeHTaM. OnHako OH TMpeBpaTWwics B HMHCTPYMEHT JJs B3jJoMa H
pacripocTpaHeHusi BUPYcoB. i pemieHus: 3Toi mpobiaeMbl yYeHbBIMH M HMCCIIEOBaTeIsIMU OBbUIH
MIPEUIOKEHBI Pa3JInYHbIE METOIbl OOHAapyXeHWs © (GWIbTpanuu cnama. Huke npuBeaeHs
pa3NuyHbIe KaTeropud MeTOAOB (uibTpanuu cnama: Metoabl (UIBTpAMM ClamMa Ha OCHOBE
ciydaeB; MeToabl QUIBTpAallUd HAa OCHOBE KOHTEHTa; MeTolbl (GUIBTpAllii Ha OCHOBE CIHCKOB;
MeTo/bl 3BpUCTUYECKOM MIIM OCHOBAHHOW Ha MpaBmilax (GUIBTpaLUH criama; MeTossl aJanTuBHON
¢bunsTpanuu cnama [2].

Ocobennocmu A3vika: JTAHTBUCTUYECKHE OCOOEHHOCTU Ka3aXCKOTO S3bIKa MOTYT OTIMYaThCs
OT 0COOEHHOCTEW IPYIrux SI3bIKOB, U CYIIECTBYIOIIME METOAbl M3BJICUEHUS NMPU3HAKOB MOTYT HE
ObITh 3()()EeKTUBHBIMU TIPU UACHTH(PHKALMU CIIaM-COOOLICHUH Ha Ka3axCKoM s3blke. Pa3zpaborka
METO/IOB M3BJICYCHMsI MPU3HAKOB, CHEHM(DUUHBIX AT A3bIKA, JJI Ka3aXCKOTO SI3bIKa MOXET CTaTb
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HCCIIE0BATENbCKON NPOOIEMON AJIsl pEeLLIECHUS.

OecpanuuenHoe UCNONbL306AHUE MAUUHHO20 O00yYeHus: Pa3pabOTKa U OLEHKa Pa3InYHBbIX
MOJXO/I0B MAIIMHHOTO OOy4YeHHs Ui OOHApy>KeHHs cllaMa Ha Ka3aXxCKOM S3bIKE MOXET CTaTb
MOTEHLMAJIBLHON HccieloBaTeabcKon nmpobneMoil. Haia 1enb B perieHnn 3TUX UCCIIe0BaTeIbCKUX
npobieM 3akiroyaeTcs B OOOTalleHUM TEKYIIEH JMTepaTypbl MyTeM MPEIOKEHHUS MOAeeH
MAaIIMHHOTO 00y4YeHHUsI, KOTOPbIE MOTYT OOHApYy>KUBATh CIIaM-COOOIIEHNUSI HA Ka3aXCKOM SI3bIKE.

MeTtoabl 1 MATEPHAJIBI

Pa3nen 0630pa muTepaTypsl B 3TOM CTaThe COAEPKUT BCECTOPOHHMI 0030p CYIIECTBYIOIIMX
UCCIICIOBAHUNA METOJ0B (MIBTPAllMM CHamMa C HCHOJIb30BAHUEM AJITOPUTMOB MAIIMHHOTO
oOyuenus. B nuteparype ObUIH MPeIIOKEHbI pa3IUYHbIE AITOPUTMBI U METO/IbI KJIAaCCU(UKALIUU.

Baiiecosckas ¢punompayust cnama (MNB)

Merton GaiiecoBCKOM (UIBTpAlMK CllaMa BKIIIOYAET MpUMEHEHHE Teopembl baiieca. Ha atame
oOydeHust (pUIBTP BBIYUCISET M 3allOMHHAET BAXXHOCTh KAXKAOTO CJIOBA, HAWJICHHOTO B TEKCTE.
[Tozxe, korga cooOlIeHHe MOMYyYeHO, OHO KiIacCU(UIMPYETCs KaK «ClaM» WU «HE CllaMm» Ha
OCHOBE TOTrO, IIPEBBILIAET JIM BaXHOCTh €ro cJOB 3ajaHHbId mnpenen. dopmyna Huke
WUTIOCTPUPYET, KaK BBIYUCISIETCS BEPOSTHOCTH TOTO, YTO COOOIICHHE COACPKHUT OMpeAelieHHOE
criamoBoe cIioBo [3]:

P(sp)*P(w|sp)
P(sp)*P(w|sp)+P(nsp)*P(w|nsp)

P(sp|w)=

[Ipu oOHapy)XeHUH OIPEEeIEHHOTO CJIOBAa BEPOATHOCTH TOTO, YTO COOOUIeHHe Oyaer
CUMTAThCSI CIIAMOM, BbIpakaeTcs kak P(sp/w). P(sp) koimuecTBeHHO OIpenessieT BepOsITHOCTh TOTO,
4yTO cooOIIeHne OyaeT Kiaccu(UIIMPOBaHO KakK cram, Toraa kak P(w/sp) ob6o3HauaeT BEpOATHOCTD
TOTO, UTO OIpENETICHHOE CIOBO OyaeT BCTpedyarbcs B COOOIMIEHHH co cramoM. P(nsp) oO6o3Havaer
00IIlyI0 BEpPOATHOCTH TOTO, YTO COOOIIEHUE OyIeT OTHECEHO K KaTeropu He CIaM, TOTJa Kak
P(w/nsp) yka3bIBaeT BEpOSTHOCTh TOTO, YTO ONPEAEICHHOE CIOBO OyAeT BCTPEUEHO B COOOIIEHUH,
HE SIBJISTFOIIIEMCS] CTIAMOM.

Memoo k brusicatiwux coceoeti (KNN)

Oo6Hnapyxenue crnama MeronoM K-Ommwkaitmero cocena (KNN) — »3to  momxon,
UCHONb3yeMblll Ui uIaeHTHU(UKauuu  cnam-cooOmenni. Anroputm KNN  ananmusupyer
XapaKTePUCTUKA HOBOTO COOOIIEHUS W CPAaBHUBACT MX C XapaKTEPHCTUKAMH H3BECTHBIX CIaM-
cooOuieHnit u He-cmaMm-cooOmieHuit. PaccmarpuBas knaccuduxanum KNN, anropuTM OTHOCHUT
HOBOE COOOIIEHUE K Kjaccy (cmam WM He-cliaM), KOTOpbIH Hambojee pacrnpoCTpaHEH CPeau €ro
Ommpkaiiimux coceneil. B koHTekcTe (uiIbTpanuu crmaMa 3TO O3HA4YaeT, 4TO COOOLIeHHS,
JIEMOHCTPUPYIOIINE CXOXKHE XapPaKTEPUCTUKA C W3BECTHBIMU CHAM-COOOIIEHHSIMH, TaKXKe,
BEPOSTHO, SBISIFOTCS criaMoM [4]. OCHOBHBIM (DakTOpOM, HMCIIOIB3YEMBbIM ISl MIACHTH()UKAIN
CXOXKHX 00pasIoB, sIBISIETCS Mepa paccTostHrs. OOBIYHO TS ONPEACTICHHS TOTO, HACKOJIBKO OJTM3KH
00pasibl APYT K APYTY, UCHOIB3YyEeTCsS eBKIMI0BO paccTosiHue. Korma nmomyueHo HOBoe cooOlieHne
6e3 metku, anroputM KNN orieHHBaeT ero cXoACTBO ¢ NOMEUEHHBIMH OOYyYalOIIUMU MPUMEPAMU,
BBIUUCIISISL €BKIIMIOBO PACCTOSTHHE. J[JIsi BEIYMCIIEHUS] PACCTOSIHUSI MEXKAY IBYyMs NIPHU3HAKaMU, X1 U
Xj, ¥ TIOUCKA COCEIHUX 00Pa3IOB, ONMpeAeseTcsl BEKTOPHBIN mpu3Hak < al (x), a2 (x), ..., an (x) >
[5]. Pacuer paccTosiHUS BBIMOIHSETCS C UCTIOIB30BAHUEM YPAaBHCHHUS HUXKE:

) w0

r=1
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Memoo onopuwix sexmopos (SVM)

Anroputm Support Vector Machine (SVM) 00b14HO HCIOAB3YETCS IS KATECTOPHU3AIHH
cOOOIICHNH KaK cliaM WJIM HE cllaM (JIBOMYHBIEC KIJIACCHI), XOTS €0 TAK)Ke MOXKHO HACTPOUTH IS
00paboTku HecKoIbKUX KiaccoB. OH paboTaeT, ompenensss HauOojiee MOAXOISIIYI0 TpaHUILY,
M3BECTHYIO KaK THIEPIUIOCKOCTh, JUISl Pa3iMUYCHHs TOJIOKHUTEIbHBIX W OTPHIATENBHBIX CIy4aeB.
OneHuBasi 3Ty TpaHUIly, aJITOPUTM OIpPEAENseT, OTHOCUTCA JIU HOBOE COOOLIEHHE K KaTeropuu
criama wim He criama [6].

Hepeso npunsmus pewenuii (DT)

HepeBo pemenuii (DT) — »3TO TuUD OpPraHUM30BaHHOW JIPEBOBUIHON CTPYKTYpBHI,
UCIONIB3YEeMOH I ACHTUPUKAIMY criaM-coobmieHnid. 1o DT ucnonb3yeT MHOXKECTBO IPU3HAKOB
Y MabJIOHOB BHYTPH COACPKUMOTO COOOIICHMS, YTOOBI aHATM3UPOBATh UX CIIOCOOOM, TIOXOKUM Ha
MBICITUTENIBHBIN MPOIIECC YeI0BEKa, YTOOBI BEHIHECTH 00OOCHOBAHHOE CyKJeHHE. UTOObI ONpenenuTh,
SIBJIIETCS JIM TEKCTOBOE cOOOLIeHHe criaMoM WM HeT, noaxoa DT ucnone3dyet Bxoanslie ciosa (F),
ux 4vactorel (V) u mertku (C). IlpusHaku, y4yuThIBaeMble B IpOlLIECCE NPUHATUS PEIICHHUS,
npecTaBieHbl BxoaHbiMU ciioBamu (F). Oty cBsi3anHble co ciioBamu 4acToThl (V) HHpOpMUPYIOT
HAac O TOM, KaK 4acTO OHM MOSBIsAIOTCA B cooOmennn. Kinaccudukanus cooOieHus Kak cnama uin
HeT ykasbiBaeTcsi MeTkamu (C). AHanu3upys 3TU BXOJHbIE JaHHbIE, anroputM DT MoxxeT TouHO
KJIaCCH(UIIUPOBATh TEKCTOBBIE COOOIICHUS HA OCHOBE X BEPOSITHOCTH OBITH criaMoM [7].

PesyabTarsl

B stom paznene oneHHBaeTCs MPOU3BOAUTEIHHOCTh AJITOPUTMOB MOCPEICTBOM HU3MEPEHUN
TogHOCTH(AcCcUracy), Ttounocth(precision), momnuotei(recall) u Fl-omenku. YToOBI OLIEHUTH
TOYHOCTH(ACCUracy) © TOYHOCTH(Precision) kmaccupukaropa, Mbl CpPaBHHBAaEM IPOTHO3BI C
(bakTUYeCKUMHU TpaBUIBHBIMH MeTKaMH. TouHocTh(aCCuracy) B KOHTEKCTE CHaM-COOOIICHHI
BBIUMCIISETCS IyTEM JIeJICHHsI KOJIMYEeCTBa MPaBWJIBHO TPEICKAa3aHHBIX CIIy4aeB Ha o01ee
KOJIMYECTBO MpPEJACKa3aHHM, CIETaHHBIX KIacCU(PUKATOPOM, B TO BpeMsl KaK TOYHOCTH(Precision)
U3MepseT CocoOHOCTh KiIacCu(pUKaTopa TOUHO UACHTU(HUIIMPOBATH HE ciaM-cooOieHus. [lonnora
pacCUMTHIBACTCS KAaK KOJIUYECTBO WCTHHHO TOJIOKHUTENBHBIX IPOTHO30B CIIaM-COOOIICHUH,
JIeICHHOe Ha o0Ilee KOIMMYecTBO (PaKTHUECKHUX CIaM- COOOILIEHMH, MPUCYTCTBYIOLIMX B Habope
naHHbIX. F1l-omeHka mpeacTaBisieT co00ii KOMOMHHPOBAHHYIO METPUKY, KOTOpask YPaBHOBEIIMBACT
TOYHOCTh U TIOJHOTY, Oepsi cpelHee UX TapMOHHMYECKoe cpejaHee. B Tabmuie Huke MOKa3zaH
Pe3yNbTaT METPHK IS K&KAOTO METO/Ia Kiaccu(UKAIMK HAa TECTOBOM HAObOpe JaHHBIX:

Tabnuua 1. Pe3ynbprarsl TECTUPOBAHUS AITOPUTMOB MAIITMHHOTO O0YUYEHHUsI

HaszBanue TouHOCTB TouHOCTB IMonuora(recall) F1-omenka
(accuracy) (precision)

SVM 0.975758 0.944444 0.708333 0.708333

KNN 0.963636 0.875000 0.583333 0.700000

MNB 0.954545 1.000000 0.375000 0.545455

DT 0.939394 0.590909 0.541667 0.565217

Ha ocHoBe noiy4eHHBIX METPUK MOKHO 3aMETHUTH ciienytomee: SVM nMmeeT camyro BBICOKYIO
TOYHOCTbh U OTHOCHTEJIBHO BBICOKYIO OIEHKY fl, 4TO ypaBHOBEIIMBAET TOYHOCTH U MmojaHoTy. MNB
HMMEET BBICOKYI0 TOYHOCTb, HO OTHOCHUTEIbHO HU3KYIO IMOJHOTY, YTO O3HAYAET, YTO OHU XOPOIIO
M30eraloT JOXKHBIX CpabaThIBaHUH (BCE MOJIOKUTEIbHBIE MPOTHO3bI, CACTAHHbIE STUMU MOAEIISIMH,
BEpHBI), HO HE TaK XOpOLIM B OOHapykeHHUH Bcex cnam-cooOuieHuil. DT umeer oTHOocUTETHHO
HU3KYIO TOYHOCTb U OIeHKY fl 1Mo cpaBHEHHIO C IPYTMMHU aJrOPUTMaMH, YTO yKa3bIBaeT Ha TO, YTO
OH He Tak xopoiio padoraer. SVM u KNN umeroT Hauay4nyo oOIIy0 HpOU3BOAUTENbHOCTD IS
OoOHapy»eHHUs CllaMa Ha OCHOBE 3THUX METPHK.

BriBoabI

Pesynbrarel mokaszeiBatot, yto 1 SVM, u KNN nokaszanu xoporire pe3ynbTraThl 10 CPaBHEHHUIO

37




Onmycmik Kazaxcman goinvim JKapuvicel - Becmnux nayxku FOxcnozo Kasaxcmana - South Kazakhstan Science Herald

¢ Apyrumu Moznensamu, Takumu kak MNB u DT, Ha ocHOBe Bcex deThIpex nokasarenei. Pe3ynbsrarsl
JTAHHOTO HCCJIEIOBAHUS IOCIIOCOOCTBYET BBIOOpY HamOosiee 3((EeKTHBHOrO BBHIOOpA aqropuTMa
MaIIMHHOTO OOYyYeHUs NPU CO3JIaHUU CHCTEMBI i OOHAPYKEHHUS CIlaM COOOIICHUI Ha Ka3aXCKOM
s3bIke. B 11emoM, CyiecTByeT 3HAYMTENbHBIM TMOTCHIHMA IJIs JajbHEHIedl paboThl B JTaHHOM

cepe.
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KA3AK TIVIIHAE CITAM XABAPJIAMAJIAPIbI AHBIKTATAH KE3/IE
MAIINHAJIBIK OKBITY AJITOPUTMAEPIHIH TUIMALJIITTH CAJIBICTBIPY

Tyiiin

Maxkanana cnaMmasl aHBIKTAy YIOiH MAalIdHAIBIK OKBITYIBIH OPTYPJL alrOpPUTMIEPiHIH OHIMILTITIH
CaNBICTBIPMANBl TalAdy, OJapAbl Ka3ak TiliHe KOoJJaHyFa epeKile Haszap ayaapbuiaibl. KapacThIpbUIbI
otbipraH omicrepre baitec CriambiH cy3y, K-)KaKplH KepIIIijiep, TipeK BEKTOPJIBIK MallHHAIAP KOHE MICIIM
aramTapsbl Jkatansl. JlocTypii Type craM oNeyeTTi KIIMEHTTEPTe OHIMIEp MEH KbI3METTEePAl KbUDKBITY YIIiH
nmaiaanaHeUIbl. Anaiga o BUpycTapabl Oy3y KoHe Tapary KypaiblHa aifHanasl. bysr MoceneHi memnty yiriH
FaIBIMAAp MEH 3epTTeyLIiIep CHaM/bl aHBIKTay MEH CY3YIiH opTYpJi oicTepiH ychiHAbL. TeMeHae crnaMabl
CY3Y S[IiCTEepiHIH SPTYPIi caHATTaphl OEpUITeH: JKaFaainapra HEeTi3[IelTeH CIiaMIbl CY3y dicTepi; Ma3MyHFa
HETI3/IeNTeH CY3y OMicTepi; Ti3iMre HETi3NeNreH CY3y OMdicTepi; IBPUCTHKAIBIK HEMecCe CHaMIbl CY3y
epexkerepiHe Heri3leNreH 9icTep; aAanTHBTI cnaMbl cy3y aaictepi. Kazax TimiHAe cmaMpl aHBIKTay YIIiH
MAIlIMHAJIBIK OKBITYIBIH OpPTYPJI TOCULAEPIH a3ipiiey jkoHe Oarajiay oJeyeTTi 3epTTey MpoldiieMachiHa
aitHarypl MyMKiH. OCBI 3epTTEy MoceNleNepiH ImenryJeri Oi3MiH MaKcaThIMBI3 Ka3akK TLUTIHIEri cram-
xabapiamanapasl aHBIKTall aJaThlH MaIlllMHAJIBIK OKBITY MOJICNBJCPIH YChIHY apKbUIbI aFbIMIaFbl
onebuerTepi 6albITY OONBIT TAOBUIAIBI.

KinTrik ce3mep: MalIMHANBIK OKBITY, CIIaM, ClIaMJbl aHBIKTAy, CIIaMBI CY3y SAicTepi, Kazak TiJi,
MAIIMHAJBIK OKBITY alTOPUTMIEPi, THIMIIITIK.
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COMPARISON OF THE EFFECTIVENESS OF MACHINE LEARNING ALGORITHMS
IN DETECTING SPAM MESSAGES IN KAZAKH

Abstract

The article presents a comparative analysis of the performance of various machine learning algorithms
for spam detection, with a special focus on their application to the Kazakh language. The methods under
consideration include Bayesian spam filtering, k-nearest neighbors, support vector machines, and decision
trees. Traditionally, spam has been used to promote products and services to potential customers. However, it
has become a tool for hacking and spreading viruses. To solve this problem, scientists and researchers have
proposed various methods for detecting and filtering spam. The following are the different categories of
spam filtering methods: Case-based spam filtering methods; Content-based filtering methods; List-based
filtering methods; Heuristic or rule-based spam filtering methods; Adaptive Spam filtering methods. The
development and evaluation of various machine learning approaches for detecting spam in the Kazakh
language may become a potential research problem. Our goal in solving these research problems is to enrich
the current literature by offering machine learning models that can detect spam messages in Kazakh. Kazakh
language, machine learning algorithms, efficiency.
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METOJAbI MAILIMHHOI'O OBYYEHUA J1JIs1 AHAJIN3A TEKCTOB HA KABAXCKOM
SA3BIKE

AHHOTAUA

B cratee npencrasnen 0030p NPUMEHEHHUS METOAOB MAIIMHHOIO OOYy4EHMs Ul aHajIu3a TEKCTOB HA
Ka3axCKOM s3bIKe. PaccMaTpuBaeMble METOIbI BKIIIOYAIOT aBTOMAaTHUECKOE HCHpaBieHue opdorpaduu,
aHaNM3 TOHAILHOCTH TEKCTOB, MAalIMHHBIA TepeBOJ] M KiaccUPHUKaNUio TeKcToB. Ocoboe BHUMaHUE
yAESIeTCS afanTaluy alrOpUTMOB K ClieqU(PUIECKUM JTMHIBUCTUYECKUM OCOOCHHOCTSIM Ka3aXCKOTO SI3bIKA.
OOcy>XmalTcsi MEpCHEKTHBBl  PAa3BUTHs  CHELHMAIM3UPOBAHHBIX METONOB W3BJICUEHHUS IPHU3HAKOB,
HEOOXOIUMBIX Uil MOBBIIIEHHUS TOYHOCTH W TPOM3BOAUTENHLHOCTH Mojeneld. OOHUM U3 MEPCHeKTHBHBIX
HaNpaBJICHUH SIBISETCA WCIONb30BaHHE TPaHC(HOPMEPOB Ui aHAIM3a TEKCTOB. DTHU MoJenu, Onaromaps
CBOEMY MEXaHU3MY BHUMAaHHsI, CHOCOOHBI BBIACTATH KIFOUEBBIC 3JIEMEHTBI TEKCTA, YTO OCOOCHHO BAXKHO IS
arrIIOTHHATUBHBIX SI3BIKOB, TaKMX Kak Kaszaxckud. HauBHbIM OaifecoBckuii Kinaccupukarop — 3TO
BEpPOATHOCTHBIM METO/, OCHOBaHHBIN Ha Teopeme baiteca. OH mpeamnonaraeT HeE3aBUCUMOCTh MPU3HAKOB U
BBIYHCIISIET BEPOATHOCTH TOTO, YTO TEKCT MPHUHAUIEKHUT ONpPeAeNEéHHON KaTeropuu. Ero mpenMyImecTso —
MPOCTOTa M BBICOKAsi CKOPOCTh Pa0OTHI, OJHAKO OH MOXKET CTpajaTh OT HEJOCTATOYHOM TOYHOCTH TPHU
CIIOKHBIX 3aBUCHMOCTSIX MEXAy cJoBaMH. [IpM 3TOM BaXKHO YYHUTHIBATH CJIOXHBIE MOPQOIOTHYECKUE
CTPYKTYpHI cnoB. Hanpumep, HEHpOHHbIE CETH Ha OCHOBE apXUTEKTyphl LSTM MOryT yCHeumHO BBISBISATh
CKPBITBIE DMOLIMY XK€ B CIOXKHBIX MPEIIOKECHHAX.

KiroueBble cjIoBa: MalIdHHOE 06yquI/Ie, aHaJIu3 TCKCTa, 06pa60TI<a CCTCCTBCHHOI'O s3BIKa,
AJITOPUTMBI MAIIUHHOT'O O6yLI€HH$I, METOJBI Knaccmbmcaunn, Ka3axCKui SA3BIK, MAaIIUHHBIN IepeBoOa.

Beenenue

B snoxy uudposuzanuu TekctoBas UH(GOpMalKs cTajla OCHOBHBIM HCTOYHUKOM JIAHHBIX JIJIS
aHanmu3a, 4ro TpeOyeT H(PQPEeKTUBHBIX METOJOB 0O0pabOTKH ecTecTBeHHOro s3bika (NLP).
JIMHrBHCTHYECKHE OCOOCHHOCTH Ka3aXCKOTO sI3blKa, TAKWE KaK arIIOTHHALUS, TAPMOHHUS ITIACHBIX
U YHUKaJbHas CTPYKTypa MpPEJIOKEHUH, PEICTaBIAIOT COOON BBI30B Ul CTaHIAPTHBIX MoJenen
MAalIMHHOTO 00yueHus. TeM He MeHee, Pa3BUTHE TEXHOJIOIHM OTKPHIBAET HOBBIE BOZMOKHOCTH IS
aHaJiM3a TEKCTOB, BKJIOYas aBTOMAaTHMUYECKOE HCIpPAaBIEHUE OLIMOOK, ONpeesieHue TOHAIBHOCTU U
pa3pabotky cucrem mnepeBoga [1]. Hacrosimas crarhsi MOCBSIICHA HW3YYEHHUIO BO3MOXKHOCTEH
MIPUMEHEHHS MAIIMHHOTO 00yUYeHHsI [T PELIeHUs ATUX 3a/1au.

CoBpeMeHHbIE METOABl 00paOOTKHM TEKCTOB O0a3upyIOTCS Ha MHCIOJIB30BaHUU OOJBIINX
s3bIKOBBIX Mojpeneil, Takux kak GPT, BERT u ux momudukanuu. DT Momenu oOydyaroTcs Ha
OO0JIBIIKX KOpITycaX JAHHBIX, YTO MO3BOJISIET UM YUYHUTHIBATh CIOXKHBIE SI3bIKOBbIE 3aKOHOMEPHOCTH.
OnHako I Ka3aXxCKOTo sI3bIKa CO3/1aHUE MOJ0OHBIX KOPITYCOB TpeOyeT 3HaUUTENbHBIX YCHUIINH, TaK
KaK JIOCTYITHBIX TEKCTOB HENOCTarodHo [2]. PemieHneM MOXET CTaTh CO3MaHUE HAIMOHAIbHBIX
TEKCTOBBIX 0a3 JaHHBIX, KOTOpPBIE OYIyT yUUTHIBATh PETHOHAIBHBIE U KYJIBTYPHBIE 0COOEHHOCTH.

OnHMM M3 TEpPCHEKTUBHBIX HANpaBJICHUHN SBISETCS HCIOJb30BaHHE TpaHCHOPMEPOB IS
aHal3a TEKCTOB. DTH MOJeNu, Onarofaps CBOEMY MEXaHW3My BHHMMAHUS, CIIOCOOHBI BBIJCISATH
KJIFOYEBBIE 3JIEMEHTHl TEKCTa, YTO OCOOEHHO BAaXKHO JIS arrIlOTHHATUBHBIX SI3bIKOB, TAKUX Kak
kazaxckuii [3].

MeTtoasl 1 MaTepHAJIbI
Paznen 0630pa nutepaTypsl B 3TOW CTaThbe COAEPIKUT BCECTOPOHHUN 0030p CYIIECTBYIOIIHNX
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HCCIIEJOBAaHUNM METOIOB MAIIMHHOIO OOyuyeHHMs Ji1 aHajlu3a TEKCTOB Ha Ka3axXxCKoM s3blke. B
muTepaTrype ObUTH MPEUIOKEHBI Pa3INYHbIe alTOPUTMbI U METOIbI KIIACCHU(PUKAIIH.

Aemomamuueckoe ucnpasnenue opgozpaguu

Jlna xazaxckoro si3bika opdorpaduyeckue OIMOKM YacTO CBSI3aHBl C HENPaBUIbHBIM
UCTOJIBb30BaHNEM CY(QQPHUKCOB MM U3MEHEHHEeM mopsiaka OykB. [IpuMeHenue moneneil Ha OCHOBE
IyOOKMX HEMpPOHHBIX CeTel, TaKMX Kak TpaHchopMmepbl, Mo3BoJseT 3(G(GEKTUBHO HCIPABIATH
OLIMOKHU, YUYUTbIBas KOHTEKCT. IIpuMeprl TakuX NOJXOJOB BKJIKOUYAIOT HCIOJIb30BAaHUE MOENEH
BERT u GPT, amantupoBaHHBIX K Ka3axCKomy s3biky [4]. Kpome TOro, MOKHO BHEIPHTH
rHOpUIHBIE CHCTEMBI, KOTOPBIE COUETAIOT MpaBHia M MAITMHHOE 00ydeHue Aiisi odecredeHus oomnee
BBICOKOW TOYHOCTH.

Ananuz monanvHocmu mexkcma

AHanu3 TOHAJIBHOCTH MPEATNONaraeT KJIacCu(PUKAIUI0 TEKCTOB KaK MO3UTUBHBIX, HEraTUBHBIX
WU HEUTpaJIbHBIX. ANTOPUTMBI, Takue kak Naive Bayes, SVM u pexkyppeHTHbIC HEHPOHHBIE CETH
(RNN), MoryT ObITh amanTHpPOBaHBI 1Ji1 00pabOTKU Ka3aXCKUX TEKCTOB.

HauBnbiii OaiiecoBckuii kmaccudukarop (Naive Bayes) — 3TO BepOSTHOCTHBIH METO,
OCHOBaHHBIM Ha Teopeme baileca. OH mpedmnonaraeT HE3aBUCHUMOCTb IPU3HAKOB (CIIOB) U
BBIUUCIISIET BEPOSTHOCTH TOTO, 4YTO TEKCT NPUHAJIEKUT OIpenenéHHol kareropuu. Ero
MPEUMYIIECTBO — IPOCTOTa M BBICOKAs CKOPOCTh pabOThI, OIHAKO OH MOXET CTpPajarh OT
HEJIOCTATOYHOM TOYHOCTH IIPH CIOKHBIX 3aBUCUMOCTSX MEXY clioBamH [5].

Meton omopHbIX BEKTOpoB (SVM) CTpOUT TUNEPIIOCKOCTh, Pa3IeNfIoIIyl0 JaHHbIE Ha
KJIacChl (HAampuMep, TO3UTHBHBIE M HEraTUBHbIE TEKCThI). [l Ka3axckoro s3blka €ro
3¢ dEeKTUBHOCTh MOXKET OBITH yIydllleHa 3a CYET MCIOJIb30BaHHS CHEIMATM3UPOBAHHBIX (YHKITHMA
Spa, YYUTHIBAIOIIMX MOP(OIOTHIECKUEe 0COOEHHOCTH [6].

Pexyppenthbie HeliponHbie ceTd (RNN) yuyuThIBalOT MOCIE0BATENBHOCTD CIOB B TEKCTE, YTO
O0COOEHHO Ba)XKHO JIJISl aHAJIM3a TOHAJIbHOCTU. ApxUTeKTyphl, Takue kak LSTM mnu GRU, xoporio
CIIPABIISIIOTCS C 3a/1a4eH, YUUThIBAsi KOHTEKCT JIaKe Ha OONBIINX PACCTOSHUSAX [7].

IIpn 3TOM BaXHO YYMTBHIBaTh CIJIOKHbIE MOp(OJIOTHUYECKHUE CTPYKTYpbl cioB. Hampumep,
HEHPOHHBIE CETH HAa OCHOBE apXuUTeKTypbl LSTM MOryT yCHemHO BBISBIATH CKPBITBIE dMOLMH
Jla’Ke B CIIOXKHBIX MPEIOKEHUSAX.

Mawunnwiii nepesoo

MamuHHBIN NepeBoj] Ka3aXxCKoro s3blka MPEACTABISAET 3HAUYUTENbHbIE TPYAHOCTH H3-3a €T0
YHHUKaJIbHON rpamMmaTiKu. HelpoHHBIE ceTH ¢ MEXaHW3MOM BHMMaHUs (attention) M MOJENH, Takue
Kak Seq2Seq, yXe NPOJEMOHCTPUPOBAIU YCHEXU B IMEPEBOJE MEXKIY Ka3axCKUM M JIpYyrMMH
sa3plkaMu. Tem He MeHee, TpeOyeTcsl JOMOJHUTENIbHOE OO0yueHHe MOJelel € HCHOJIb30BaHUEM
CHEIHAIM3UPOBAHHBIX KOPIYCHBIX JAaHHBIX, YTOOBI MOBBICUTH KayecTBO INiepeBoja. Takke
BO3MOXKHO HCIIOJIb30BaHWE MHOTOMOJAIbHBIX MOJIeNeil, KOTOpble OOBEIUHSIOT TEKCTOBYIO U
BHU3YaJIbHYI0 HH(OPMAUIO JJIs YIy4IIeHUs TOHUMaHUs KOHTEKCTa.

Knaccughuxayus mexcmos

Krnaccudukanus TekCTOB Ha Ka3axXxCKOM SI3bIKE, BKIIIOYasl ONpejesieHre KaTeropuil HoBocTen
WIK TeM OOCYXICHHMH, MOXXET OBITh BBHIMOJHEHA C MCIOJIb30BAHUEM TAaKUX AJITOPUTMOB, Kak
noructuyeckas perpeccusi, KNN u rmy6okue cBeprounbie cet (CNN).

Jloructuyeckass perpeccuss - ajlropuTM INpPOCT B peanu3auuud M HHTepnperauuu. OH
BBIUUCIISIET BEPOATHOCTH MPUHAIJICKHOCTH TEKCTa K OMpPENeIEHHOMY KJacCy Ha OCHOBE JIMHEHHOH
KOMOMHAIMM TpU3HAKoB. [l Ka3axCKOro s3bIKa JIOTUCTHYECKAss perpeccuss MOXeT ObITh
JIOTIOJTHEHA CTIeU(PUISCKUMH MTPU3HAKAMHU, CBSI3aHHBIME ¢ Mop(osorueii [8].

Meton k-6mmkaiimmx coceneid (KNN) - sror Meron kiaccudumupyeT TEKCT Ha OCHOBE
CXOACTBa C JPYrMMHM TeKCTaMH B oOydaromeid BblIOOpke. Ero OcHOBHOE MpeHMYyLIECTBO —
MHTYUTUBHOCTb, OJHAKO MpHU OONBIIMX 00BbEMAX JaHHBIX OH CTAHOBHUTCS BBIYHCIUTEIHHO
3arpatHbIM [9].

Ceeprounbie HeiipoHHble cetu (CNN) sddexkTuBHBI IsI aHaAIM3a TEKCTOB Onaromaps
CHIOCOOHOCTU BBISABIATH KItoUeBbIe (pazbl. OHUM OCOOEHHO TMOJIE3HBI Ui 3afad, 7€ BaKeH
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JokanbHbIA KoHTEeKCT [10].

Oco0oe BHHMaHUE HEOOXOAMMO YACIUTH MPEIBAPUTEIBHON 00pabOTKE NaHHBIX, BKIIFOYAs
TOKCHHM3ALMI0 U CTEMMUHI, aJaliTUPOBAHHBIC K Ka3aXCKOMy s3bIKY. [lJisi OCTM)KEHHS BBICOKHX
pE3yJbTaToB TPeOyeTcsl yYUTHIBATh YAaCTOTHOCTH YIOTPEOJCHHS CIOB M CHHTAKCHYECKHE CBS3U
MEK/1y HUMH.

PesyabTarsl

Pa3nuynble anropuTMbl MAIMHHOTO 00Yy4EHHUS MOKa3aiu cBOIO 3((HEeKTUBHOCT IIPU PEIICHUN
3aJad  aHaiuM3a TEKCToB. Hampumep, wucmonb3oBaHue TpaHC(HOPMEPOB Ui HCHPABICHUS
opdorpaduun ymydmaeT TOUYHOCTH (accuracy) Ha 15-20% moO CpaBHEHHMIO C TPaJAULMOHHBIMU
METOJaMHM, YTO O3HAYAET YBEIMUEHUE JOJIM IPABUIBLHO UCIPABICHHBIX CJIOB. AHAIN3 TOHAJIbHOCTH
TEKCTOB JIEMOHCTPUPYET TOYHOCTh Kiaccupukauuu 10 90% mpu gocraroyHod oOywyaromieit
BBIOOpKE, TO €CTh QJITOPUTMBI KOPPEKTHO ONPENEeNISIIOT TOHAIBHOCTH B 9 m3 10 ciydaes.
MarmuHHBIN TepeBojl, HECMOTPSI Ha COXPAHSIOLIUECS TPYAHOCTH, IEMOHCTPUPYET 3HAYUTEIbHBIH
nporpecc 6aaronapst ucnonb3oBanuio Bilingual Evaluation Understudy (BLEU) metpuku, kotopast
OTpakaeT KauecTBO IIEpeBO/la HAa OCHOBE CXOXKECTH C O3TaJOHHBIM TekcToM. Kiaccubukanus
TEKCTOB C IPUMEHEHHEM CBEPTOYHBIX CETE€H IO3BOJIAET JOCTUYb TOYHOCTH OKOJO 85%, uro
OTKPBIBAET MEPCIEKTUBHI AJI Pa3pabOTKH ClIelUaTn3uPOBAHHBIX TPUIIOKECHHIH.

Hcnonp30BaHue MalIMHHOIO OOy4eHHMs JUIsl aHaJM3a TEKCTOB HA Ka3aXCKOM SI3bIKE MMEET
IIUPOKUN CHEKTp MPUMEHEHHUs. ODTO BKIIOYAET aBTOMATH3allMi0 pabOThl C JOKyMEHTamH,
YIyUYlIEHUE MO0JIb30BaTEIbCKOTO OIbITA B IOMCKOBBIX CHCTEMAax, CO3AAHME HHTEIIEKTYaJbHBIX
MOMOIIHUKOB M  pa3paboTKy oOpaszoBarenbHbIX MmiuargopMm. Hampumep, aBTOMaruueckoe
ucnpasienue opdorpadpun MoOKeT OBITh WHTETPUPOBAHO B TEKCTOBBIC PENAKTOPHI, a AaHAJIH3
TOHAJIBHOCTH MOXKET UCTOIb30BAThCA IS OIIEHKH OOIIECTBEHHOTO MHEHHSL.

Kpome Toro, mMammHHbIN NepeBOl Ha Ka3aXCKUM S3bIK U OOpPaTHO OTKPBIBAET BO3MOXKHOCTHU
JUIE MEXJTyHapOJHOTO COTPYIHUYECTBA, 00pa30BATEIbHBIX OOMEHOB U KYJIBTYPHOM HHTErpPaIUH.
[Ipumenenne mMozeneil MalIMHHOTO 00y4YeHUS B )KYPHAJTUCTUKE U MAapKETHHIE MO3BOJISIET YCKOPUTH
00paboTKy nH(MOPMAIUU U TOBBICUTH 3(h(HEKTUBHOCTH PaOOTHI.

BoiBoabI

[IpumeHeHne MalIMHHOTO OOyuYeHUs AJIs aHaJlnM3a TEKCTOB Ha Ka3aXCKOM SI3bIKE OTKPBIBAET
HOBBIE TOPHU3OHTHI JUIS HCCIENOBaHUW U pa3zpaboTok. OAHAKO IS JOCTHXKEHHS BBICOKOM
MIPOU3BOAUTENBLHOCTH  TpeOyeTcss  JanbHeWmias — ajanTaluss  Mojaelnell W pa3BUTHE
CHEIHMAM3UPOBAHHBIX METOAOB O0pa0OTKH JaHHBIX. BHeApeHue TakuX TEXHOJOTHH MOXKET
3HAYUTEIBHO CMOCOOCTBOBaTh LMU(POBU3ALMU Ka3aXCKOTO S3bIKAa W CO3AAHHUIO  YIOOHBIX
WHCTPYMEHTOB [UJIsl €ro MCHOJb30BaHMs. bojee TOro, co3gaHue HAIMOHAIBHBIX MPOrPAMM
MOMJIEP>KKU pa3paboTok B oomact NLP MokeT yCKOpHUTh TpOIiecc MHTETpaIlii Ka3aXxCKOTo s3bIKa B
106anbHOe IU(PPOBOE MPOCTPAHCTBO.
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KA3AK TIJITHAETT MOTIHAEPI TAJIIAYFA APHAJIFAH MAIIUHAJIBIK OKBITY
QJIICTEPI

Tyiiin

Makanana Ka3ak TUTIHIETT MOTIHIEPAl Talaay YIIiH MalIMHAJBIK OKBITY SAICTEepiH KOJJaHyFa IOy
OepinreH. KapacThIpbUlbIll OTBIPFAH 9IicTepre €MJIEHi aBTOMATThl TYPIE TY3ETYy, MOTIHHIH KUITIH Tajjay,
MAaIllMHAJIBIK ~ayJapMa JKoHEe MOTIHAEPHAl IJKIKTey Kipedi. AJTropuTMAEpAl KaszaK TUIIHIH — epeKiie
JIMHTBUCTUKAJIBIK epeKIIeTikTepine OeiiMaeyre epekime KeHia OeiiHemi. MomenbAepIaiH MOIAiriT MEH
OHIMAUTITIH apTTBIPy VIOIH KaKETTI OenriyiepAi  ajdyaslH MaMaHAAHABIPBUIFAH OICTEPiH JaMBITY
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MEepCHeKTUBANapsl  TalKbulaHaabl. llepcriekTuBanbl — OarbITTapAblH — Oipi-MoTiHAepAl Tajmay — yIIiH
TpaHcdopmaToprapasl KoiamaHy. byn momensaep Hazap aygapy MEXaHHM3MiHIH apKachIHIA MOTIHHIH HETI3ri
AIIEMEHTTEPIH aKbIpaTa alajel, Oy ocipece Ka3ak CHSAKTH armIIOTHHATHBTI TUIAEP YIIIH ©TE MAaHBI3IBI.
Amnran bailiec knmaccugukaropbei-baiiec TeopemachiHa HETI3AENTEH BIKTUMANIBIK ofici. On Oenrinepain
TOYEJNCI3IriH OOJDKalbl KOHE MOTIHHIH Oenriai Oip caHaTKa jXaTy BIKTHMAJJBIFBIH ecenteilai. OHbIH
APTHIKIIBUTBIFBI-)KYMBICTBIH KapanaibIMIbUIBIFEI MEH JKOFapbhl JKbUIIAMJIBIFBI, Oipak ce3lep apachIHAarbl
KYpAeni TOoyeNIuliKTepAe MONIIKTIH >KeTKUTKci3hirineH 3apmam Imeryi MyMkiH. CeszepniH Kypaemi
MOP(DOJIOTUSANBIK KYPBUIBIMAAPBIH €CKEePY MaHbI3Ibl. MpIcanbl, Istm apXuTekTypachlHa HETi3ICITCH
HEHPOHIBIK JKENiTep KYpeli colieMaepe e ®achIpblH SMOIUSUIAP/IBI COTTI aHBIKTAHN aaJibl.

KinTrik ce3mep: MammHAIBIK OKBITY, MOTIHAI Tayigay, TaOWFH TUIAI OHJEY, MAIIMHAJBIK OKBITY
ANTOPUTM/IEP], XKIKTEY 9JIiCTepi, Ka3aK Tili, MAIIMHAJIBIK ayJapMa.
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MACHINE LEARNING METHODS FOR ANALYZING TEXTS IN KAZAKH

Abstract

The article provides an overview of the application of machine learning methods for analyzing texts in
the Kazakh language. The methods considered include automatic spelling correction, text tonality analysis,
machine translation, and text classification. Special attention is paid to the adaptation of algorithms to the
specific linguistic features of the Kazakh language. The prospects for the development of specialized feature
extraction methods necessary to improve the accuracy and performance of models are discussed. One of the
promising directions is the use of transformers for text analysis. These models, due to their attention
mechanism, are able to identify key elements of the text, which is especially important for agglutinative
languages such as Kazakh. The naive Bayes classifier is a probabilistic method based on Bayes' theorem. It
assumes the independence of features and calculates the probability that the text belongs to a certain
category. Its advantage is simplicity and high speed of operation, however, it may suffer from insufficient
accuracy with complex dependencies between words. It is important to take into account the complex
morphological structures of words. For example, neural networks based on the LSTM architecture can
successfully identify hidden emotions even in complex sentences.

Keywords: machine learning, text analysis, natural language processing, machine learning algorithms,
classification methods, Kazakh language, machine translation.
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AHAJIN3 APXUTEKTYPHBIX PEIIEHUI IBOPOBBIX IIPOCTPAHCTB B
KIIMMATNYECKHUX YCJIOBUAX AJIMATBI

AHHOTAINA

B ycnoBusix CIOXKHOTO KIMMAaTHYECKOTO KOHTEKCTa AJIMAThl, XapaKTepU3YIOMIETOCS PE3KUMHU
MepernagamMu TeMIIepaTyp, 3HAYUTEIHHOW IPOAODKUTENFHOCTHIO COJHEYHOTO BO3IEHCTBUS M YaCTHIMH
CWJIBHBIMH BETPaMH, IPOSKTUPOBAHKE TBOPOBBIX MPOCTPAHCTB MPHOOpPETacT 0COOYI0 aKTyalbHOCTh. JlaHHas
paboTa MoCBAIIeHa aHATN3Y apXUTEKTYPHBIX PEIIeHUHA, MTPUMEHIEMBIX IS CO3IaHus KOM(MOPTHOH Cpeabl BO
JTBOPOBBIX MTPOCTPAHCTBAX B YCIOBUSIX JaHHOTO perroHa. VccienoBaHue 0XBaThIBAET OCHOBHBIC TIOAXOBI K
OpraHM3alluy MPOCTPAHCTB, BKIIFOYAs NMPUMEHEHHWE JIaHAMA(THOrO au3aliHa, MCIIOJIb30BAaHUE MPUPOIHBIX
MaTepHaJIOB, WHTETPAlUI0 DJIEMEHTOB O3CJICHCHHUS M BOIOEMOB, a TakXe BHEIPEHHE COBPEMEHHBIX
TEXHOIIOTUH IS perylInpoBaHus MUKpokinMara. Ocoboe BHIMaHUE YACISIETCS U3YICHHIO B3aUMOICHCTBHS
APXUTCKTYPHBIX ()OPM C €CTECTBCHHBIMH KIMMATHYCCKUMH (DaKTOpaMH, TaKUX KaK COJIHCUHAs pajraiivs,
BETPOBAs Harpy3Ka U OCAJIKH.

Pesynbratel micciemoBaHUs MMOKA3BIBAIOT, YTO YCIENIHOE MPOSKTUPOBAHHUE JBOPOBBIX MPOCTPAHCTB B
Arnmarel TpeOyeT codYeTaHHWs TPAAWIUOHHBIX APXUTEKTYPHBIX NPAKTHK, aJalTHPOBAaHHBIX K MECTHBIM
YCJIOBHSIM, C WHHOBAITMOHHBIMU PEIICHISIMH, OPUCHTHUPOBAHHBIMH Ha YCTOWUYMBOE pa3BuTHe. J[aHHBIN
MOJIXOJ] CITIOCOOCTBYET HE TOJIHKO YIIYUIICHHIO KaueCTBa TOPOJICKONM CpPebl, HO M CO3JaHUI0 TaPMOHUYHBIX
MIPOCTPAHCTB, KOTOPbIE TOAEPKUBAIOT COLMATHHBIE B3aMMOIECHCTBHUS W IMOBBIIIAIOT O0IIee Oaromoiydre
JKUTEIIEH.

KuroueBble ci10Ba: apXUTEKTYpHBIE pEIIEHUS, JIBOPOBbIE MPOCTPAHCTBA, KIUMAaT AJIMaThl,
YCTOWYHMBOE pa3BUTHE, MUKPOKINMAT, JTAaHAIIA(QTHRIA AU3aiiH, KOMGOPTHAS Cpea, TOPOICKas apXUTEKTypa,
JKOJIOTUYECKUU JU3aiH.

C pa3BuTHEM TOpPOAOB U POCTOM MPOMBIIUIEHHOCTH OXpaHa OKpY’KalolleHd Cpelbl CTaHOBUTCS
OJHMM H3 TJIABHBIX BOIIPOCOB, KOTOPBIM HEOOXOAMMO YYHMTHIBATH MpPHU CO31aHUM KOM(OPTHBIX
YCIIOBUH NJISl JKU3HU U JIeATENbHOCTHU Jitofie. Beab koMpopTHBIE YCIOBUS KM3HU CO3JAIOTCS HE
TOJILKO 32 CYET XOPOILIEro 00yCTPONCTBA M YIOTAa BHYTPH JKUJIbsl, HO U 32 CUET IIPOCTPAHCTBA 3a €ro
npelenaMu, TO €CThb OTKPBITBIX OOLIMX 30H MEXIy 3AaHusMH. Bompoc o3eneHeHHs ABOPOB
BBICOTHBIX M CPEOHEITaXHBIX 3JaHUKM - 3TO HE IIPOCTO CIENOE CJIENOBAHUE MHUPOBBIM
ApXUTEKTYPHBIM M TPaJOCTPOUTENbHBIM TEHACHIMSIM, a KpaliHe HeoOXOAWMOe YCJIOBHUE s
co3gaHus KoM(opTHOU cpeasl oOuTaHus Jironed. Benp 310poBbe Jtoneil HANpsIMyIO 3aBHCUT OT
9KOJIOTMYECKOM 00cTaHOBKH. M 3TO HE TOJIBKO KIIMMAT, HO ¥ HETIOJIHOE OJIaroycTpOMCTBO Cal0B WIN
UX OTCyTCTBUME. HeraruBHOe BIMSHHE OKa3blBAIOT IIBUIBHBIE TOPOACKHE pPAalOHBI, IUIOXOE
03€JICHEHUE U 3arpsi3HeHHE OOIIECTBEHHBIX MPOCTpaHCTB. OCHOBHBIM HAINpPABICHUEM B CO3/IaHUU
JIBOPOBOM Cpezbl ABISETCS MPUCIOCOOICHHOCTh K JKM3HHU Jitofiel. DTo U yo0HOe mepeMeleHne
JTOel B 3TOM MPOCTPAHCTBE, M palMOHAIbHOE (YHKIMOHAIBHOE pacHpeAeiIeHue oO0IuX
MPOCTPAHCTB, U 00ECIIEYCHUE COLMATBHBIX KOHTAKTOB MEKAY IpyTIaMu xutenei [1].

CobpaB MHEHHUsI )KUTEJIEH, MOXKHO HAWTU OJIArONpPHUATHOE pElIeHHE B Ie€HEpPaJbHOM IUIaHE JBOpA.
Jlnist perieHns 3TUX BOMPOCOB ObUT MPOBEACH aHAIM3 JKUJION 3aCTPOMKH ANMAaThl U KJ1acCU(pHUKaIH
JIBOPOBBIX TEPPUTOPUH C LENbI0 (POPMYINPOBAHUS MPEIJIOKEHUN 110 PEIICHUIO TUMIOBBIX MPpodiieM
OmaroycTpoiicTBa JUIsl KaXJOro TUIa ABOPOB. BbUIM BbIAENEHBI CIEAYIOIIME TPYMIbL: XKHUIble U
CMEILIaHHbIE JKWIble DPAalOHBI, PACIOJIOKEHHbIE B OCHOBHOM B LEHTpE ropoja ¢ OOJbIIMM
KOJIMUYECTBOM HCTOPUYECKUX 3[aHMH, a TakKe BCTpEYaloUIecs B OOIIECTBEHHBIX MeECTax.
BHyTpeHHHE IPOCTPAHCTBA AEIATCS HA 3aCTPOCHHBIE M NMPWIETAIOIIAE TEPPUTOPHH U BKIIIOYAIOT B
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ce0si paznuuHble OOBEKTHI, TAKUE KAaK O3€JICHEHHUE, CIOPTUBHBIC COOPY)KEHUS M PEeKpearlMOHHBIC
30HBI.
KBapTansl - 3TO IpyMIIbl KHUIBIX 31aHUH, KOTOPBIE (OPMUPYIOTCS TAK K€, KaK U )KUJIbIEe YYaCTKH, HO
MOTYT OBbITh IIOKA3aHbI U KaK CTPYKTYPHbIE JIEMEHTHI IIPH IUIAHUPOBKE BHYTPU MHUKpOpaiioHOB. B
COCTAaBE COBPEMEHHOIO JKWJIOIO KBapTajla €ro 3acTpoika IpeICTaBlI€HAa TUIIOBBIMM 3AHUSMU,
NpeJHAa3HAYEHHbIMU Ul MaccoBoro  ucnoib3oBaHus.  Crenuduxka  QyHKIMOHAIBHO-
IUTAHUPOBOYHBIX CTPYKTYp Ppas3MUYHBIX THUIOB KHJBIX pailoHOB 0OyCIaBIMBAET pa3IUYHBIC
MOAXOAbI K JIaHAMAPTHOMY IPOSKTHPOBAHUIO U COAEPIKAHUIO OTAEIbHbIX YacTell. TeM He MeHee,
CYIIECTBYIOT HEKOTOpbIE O0IIME MpaBuiia, KOTOPBIE JIS)KAaT B OCHOBE MOJICIIMPOBAHUS, COACPKAHUS
U SKCIUlyaTallMM CHCTEeM OJIaroyCTpOWCTBA TIOPOJICKUX KHWJIBIX TeppuTOopuil. s NOCTHXKEHUA
[IABHOM 1€MW - TPUSATHOM cpeabl OOUTaHMS - HEOOXOIMMO YYMTBIBAaTh PsiJi HapaMeTpoB,
OIIPENEIIAIOINX MPAKTUYECKUE TPeOOBaHUS K IUIAHUPOBAHHUIO CHUCTEMBI 0JaroycTpoiicTBa >KMIIBIX
TEPPUTOPUIL:
. YBEJIIMYEHUE COLMAIIBHOW aKTUBHOCTH JIFOAEH B pAMKaX KOHKPETHOU JIBOPOBOU TEPPUTOPHUH.
Orta 3ajada  pemaercss IMyTeM  CO3JaHMs  JONOJHMUTENbHBIX  (DYHKUIMOHANBHBIX  30H,
IIpelHa3HAYEHHBIX JJIs MPOBEJEHUs Jocyra »uTeieid. B kauecTBe TakMX 30H MOTYT BBICTYNAaTh
Teppachl 00LIero A0CTyna, Napku, Oecelky, UTPOBbIE IETCKHE IUIOIAAKH, CIOPTUBHBIE IUIOIAAKH
UT. I.;
J oOecrieyeHne KuTeie oObeKTaMu, OepyImuMH Ha ceOs CONMaIbHO-OBITOBYIO (YHKIIHUIO, B
11aroBoi 1ocTynHocTH. Pa3Merienne Takux o0beKTOB B KOHKPETHOM >KUJIOM paiioHe popmupyercs
Ha OCHOBE JeMOrpaM4ecKoro aHalli3a HACEICHHs: BO3pPAcTa, COLHAIBHOW TPYIIBI, CTEHECHU
MOJIBUKHOCTH, BUJIA I€ATEIILHOCTU U rpa)uka CBOOOIHOTO BPEMEHH;
. OpPUEHTHUPOBAHHE JIOMOB 110 CTOPOHAM CBETa, peiibe() MECTHOCTH, KIMMAaTHYECKUE YCIOBUS,
o0mmiasi TpaJoCTPOMTENbHAs CUTyallUsl ydyacTKa 3aCTPOMKM M CBS3M MEXAy OJMKaWImMu
00bEeKTaMU. DTO TMO3BOJIUT OOECHEYUTh BHYTPEHHEE MPOCTPAHCTBO JIOMOJHUTEIBHBIM HAOOpOM
GbyHKIMH;
J NOMHMMO COIIMAJIbHOM YacTu, CHUCTeMa OJaroycTpoicrBa JIOJDKHA CIOCOOCTBOBATH
YJIy4IIEHUI0 CAHUTAPHO-TUTMEHUYECKOTO UM JKOJOTMYECKOTO COCTOSHHUSA TEPPUTOPUM  HA
MPOTSKEHUH BCETO BPEMEHU IKCIUTyaTallil 00bEKTa.
Co3nanue moaxofsmiedl W MpUBIEKATeNbHOW JBOPOBOM Cpenbl - 3ajadya MHOrorpaHHas. Beibop
MOILIEHUS Ul TEUIEXOAHBIX JIOPOKEK, TPOTYapoB, MOIBE3AHBIX IyTEH M OTAENbHBIX yYacTKOB
MOJKET IPUJATh TEPPUTOPUHU KAK ICTETHUECKYIO KPACOTY, TaK M IMPAKTUYHOCTb. TpoTyapsl MOTyT
ObITh TpaBSIHBIMU, OETOHHBIMH, OJOYHBIMH, KAMEHHBIMH WM IUIUTOYHBIMH, YJIOKEHHBIMM Ha
LIEMEHTHBIA pacTBOp MM I€COK, YaCTHUYHO YJIOKEHHBIMH (OCTPOBKAMH) MM CIUIOIIHBIMU
nosiocamMu. Marepuanbl JUisi MOILEHHUS TMELIEXOJHBIX 30H BKJIOYAIOT HAaTypajbHBIA KaMeHb (B
00paboTaHHOM U He0OPaOOTaHHOM BHJIE), KIMHKEPHBIA KUPNHUY, OETOH, 00pab0TaHHYIO IPEBECUHY,
OCTOHHBIE TIUTHl M OOJMIIOBOYHBIE MarepHalibl, TaKhe KaK pPAaCTEHHUs, MOKPBIBAIOIIME 3EMIII0
CIUTOLITHOM TOI0Coi [2].
beronnast TpoTyapHasi IUJIMTKa - pacIpOCTPaHEHHBI MaTepuan AJis MOKPBITUS (apMHPOBAHHBIX)
MEIIEeXOAHBIX JOPOKEK U MOABE3IHBIX MyTeil. B 3aBUCHMMOCTH OT crocoba MpOU3BOJACTBA IUIUTHI
MOKHO pa3efiuTh Ha BHOPOIPECCOBAHHBIE U BUOPOIMTHIE; BTOPOH crocod MpOM3BOACTBA Oolsee
JIOJITOBEYEH U TO3TOMY HMCIIONB3YeTCs IS MPoerkel yacTh. YKiIajka ra30HOB TpeOyeT TIIaTeTbHON
MOJATOTOBKM TMOYBBL. B Mecrax mpoes3na TpaHCHOpTa YKIAAbIBAIOTCS CHElHalbHbIEe TpaBsSHBIE
Oopatopsl U3 OETOHA.
AcdanbT - NpouHBIi MaTeprai ¢ MHOToJIeTHEN uctoprei. OH TakKe MOAXOAMT ISl TAPKOBOK U MPH
IIPaBWJIBHOM YKJIAJIKE HE ITPOCENAET MO AABJICHUEM.
[Ipu GnaroyctpoiicTBe ABOPOB BBIAEISIOT CIAEIYIOIINE 30HBI:
J CnoptuBHas 30Ha. 3/1€Ch MOXXHO 3aHUMAThCS PA3IUYHBIMU BHJIAMHU CIIOPTa HA OTKPHITOM
Bo3ayxe. EcTh Takke NETCKUH KOMIUIEKC, IIPEIHA3HAYCHHBIM I aKTMBHOIO OTIbIXAa JeTed U
o0mieit (pU3nIecKoit MOArOTOBKH.
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o Jlerckas 30Ha. 37ech PacIooKeHbl UIPOBbIE KOMIUIEKCHI, M30JMPOBAHHBIE JPYT OT JIpyra
KUBBIMM H3IFOPOASMM M KyCTapHUKaMu. Mecra a8 OTAbIXa POJIUTENEH pPACIONOKEHbl B
HEMNOCPECTBEHHOM 0JIN30CTH OT Pa3HbIX YACTEH 1ETCKOM IIIOIAAKH. 31eCh A0JKHA ObITh 30HA JUIs
UIPOBOro 000py10BaHMS (Kaueilu, CKaJloIpoM) U IeCOYHUIA. J{0JIKHBI OBITh ITPEyCMOTPEHBI 30HBI
11 0€30I1aCHOT0 KaTaHUs Ha BEJIOCHUIIeaX U caMoKaTax. —

o Xo3siictBenHas 30Ha. Ilmomanku s cOopa OTXOJO0B JOJKHBI PACHOIAraThCsl psAIOM CO
3naHusIMM. VIX ciexyer OTAENMTh OT APYrMX (YHKUMOHANBHBIX 30H, OTpaJuB 3€lE€HBIM HIN
MeTajuinyeckuM 3abopom. He crienyer 3a0biBaTh 0 TOM, 4TO MecTa cOOpa OTXOAOB JOJKHBI
pacnosaraTbcsi B MECTaX, M30JIMPOBAHHBIX OT MPSMBIX COJIHEUHBIX JIydei [3].

Tepputopus nsopa Cazabl noanexar ApeHaXxHbIM MeponpusasTHsIM. OHU JJOJKHBI COOTBETCTBOBATh
JIBYM OCHOBHBIM KPUTEPHUSIM

1. obecreyeHne €CTECTBEHHOIO OTBOJAa ,Z[O)K,Z[CBOﬁ BOJZbl C TIIOMOIIBIO IINIAHUPOBKHU
IOBCPXHOCTHU 10 BCPTUKATIU,
2. BOJOOTBCACHUC ITPpHU ITOMOIIH MHXXCHCPHBIX CUCTEM Ha TCPPUTOPUAX, I'AC CaMOCTOSITCIIbHBIN

CTOK B CUJIy HEKOTOPBIX OOCTOATEILCTB HEBO3MOKEH [4].

OnHUM U3 OCHOBHBIX (DaKTOPOB, BIMSIOIIMX HA 00lIee apXUTEKTYpPHOE pelIeHne 0JaroycTponcTBa,
SBIIIETCS MCKYCCTBEHHOE oOcBellleHue. Ero Hamuuume B MepByH0 ouepenb oOecreynBaeT
0€30I1aCHOCTb JKUTENIell B TEMHOE BpeMs CYTOK, a Takke KOMGOPT M BHJIUMOCTbH MEIIEXOJ0B U
TPaHCHOPTHBIX cpeAcTB. [Ipu 3TOM OcBemenne GyHKIMOHUPYET HE TOJBKO HOYBIO, HO M JHEM. B
pe3ynbTare aHanaM3a ABOpoB AJiMarhl Oblia pa3paboTaHa KiaacCU(UKAIMs JBOPOBBIX MPOCTPAHCTB,
IpeJicTaBlIeHHas B Tabnuue 1.

1. MuxkpopalloHHbII THUI 3acTpodkH (Taba. 2) MPOCTPAHCTBO (POPMHUPYETCS OKPYKArOIIeH
3aCTPOIKOI, a BHYTpEHHEE NMPOCTPAHCTBO BKJIOYACT B ceO0sl MIKOJBI, JETCKHE Cajlbl, Mara3uHbl B
I1aroBOM TOCTYNHOCTH, JI€TCKHUE IO KU, TAPKUHT U, 30HbI OT/bIXa U CIIOPTUBHBIE TUIOIIA/IKH.

2. [Momy3akpbIThiid THIT 3aCTPOMKHU (Tab. 3) — GOpMUpPOBAHUE MOTY3aKPBITHIX MPOCTPAHCTB C
JIBYMsl BBIXOJIaMU. BHyTpeHHME NMpOCTpaHCTBA BKIIOYAIOT B ceOs MarasuHbl, JETCKHE HIPOBBIE
IJIOLIA/IKH, aBTOCTOSIHKH, CIIOPTUBHBIE MJIOIIAAKU U 30HBI OTAbIXA.

3. 3aKkphITBI  (3aMKHYTBIM) THUI 3acTpoilku (Tabn. 4) — QopMHpOBaHHE 3aMKHYTBIX
MPOCTPAHCTB C OAHUM BXOJ0M (apkoi). Ilman mmeer HopmMy MOJHOCTHIO 3aMKHYTOH CHCTEMBI.
BHyTpeHHMEe npocTpaHCTBa MOTYT BKJIIOYATh B ce0sl 00IMe MOMENIeHHs (X03s1iCTBEHHbIE 30HbI) U
JI€TCKUE UTPOBBIE 30HBI.

4. 3aMKHYTBIH (IBOP-KOJOZEN) THUIl 3acTpoiku (Tabna. 5) — (popMupoBaHHE MOMELIEHUN C
OJIHUM BXOJOM. BHyTpeHHHE NpOCTpaHCTBA MOTYT BKJIIOYaTh JIETCKHE HIPOBBIE 30HBI, 30HBI
OTJIbIXa U XO35HCTBEHHBIE IOMEILLIEHUS.

o. [TosryoTKpBITHIN TUIT 3acTpOiKHU (Tala. 6) — popMHUpOBaHUE MOITYOTKPHITHIX POCTPAHCTB C
paclIMpeHHBIMU BXOJIHBIMU 30HaMHU. BHyTpeHHHME NpOCTpaHCTBa BKJIIOYAIOT B ce0sl MarasuHbl,
JI€TCKUE WIPOBbIE 30HBI, IMAPKOBKH, CIOPTHUBHBIE IUIOMIAJKA M 30HBI OTIbIXa, a TaKxKe
XO35IIICTBEHHBIE 30HBI.

6. OTKpBITHIN THI 3acTpONKH (Tabi. 7) — muprHa (GOPMUPOBAHUS OTKPHITOTO MPOCTPAHCTBA U
BXOJTHOHM 30HBI OOJIBIIIE IIUPUHBI I0Ma. BHyTpeHHHE IpOoCTpaHCTBa BKIIOYAIOT B ce0s1 Mara3uHbl B
1aroBOM JIOCTYIMHOCTH, CHOPTHBHBIE IUIOLIAJKH, MAPKOBOYHBIE 30HBI, CIIOPTUBHBIE IUIOIIAJIKHU,
30HBI OT/BIXA U O3eJIeHeHus [5].

Tabmuua 1 - Knaccudukanuus ABOPOBBIX TEPPUTOPUI

Haszsanue Cxema Haszseanue Cxema Haszseanue Cxema
Mukpopaiion 3aKphITHIN [TomyoTkpsIT
HBIN THIL (3aMKHYTBIN) 13171 THUII
3aCTPONKH THTT 3aCTPOMKH

3aCTPOMKH
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ITomy3akpeiT 3aMKHYTBIN OTKpBITHI
Bl THUI (BOp- THUI
3aCTPOMKHU KOJIOJICII) 3aCTPONKHU
THUII
3aCTPOMKH
Tabnuia 2 - MUKpopaiOHHBIN THIT 3aCTPONKH
Bpewms Cxema aBopa Anpec doTodurcarst
hopMHpOBaHUS
XX B. Akcaii-2
O6pasytonire 0ObEKTHI:
urkosia Ne42
XX- XXI B. Akcaii-1
OO6pa3yroniyie 0ObEKTHI:
mkosa Nell3
XX B. Akcaii-4
OO0pasyromnue  OOBEKTHI:
mkosia Nel32
merckuii  cag  Ne 100,
nerckuii cag Ne 57,
XX B. MuxkpopaiioH 5
OO6pasytomyie  OOBEKTHI:
uikosa Ne6
JIETCKHI cag  Nel35s,

merckuii cag Ne 154,
nerckuii cag Ne 174,
[Tpocnexkt Abast

V. Yreren 0atbipa
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XX B. Muxkpopaiion 8
Obpazytonye  OObEKTHI:
mkoa Nell6

nerckmii cag Ne39,

[IpocnexT Abas

&
4

XX B. Muxpopaiion Tayryinb-2
Obpasytomye  OOBEKTHI:
mkoja Nel39

V. CyneiimeHoBa

Vi. CemaToBoi

Vn. Uepenanosa

Tabnuna 3 - Ilony3akpbIThI THIT 3aCTPONKH

Bpewms Cxema nBopa Anpec dorodukcarnst
dbopmupoBaHus
1986-1988 r. Mukpopaiion Camain-1

Va. ITpocnekr JlocTbik

1965-1968 r. Muxkpopaiion 5
[Ipocnekt Abas

V1. Yreren 0arbipa

1990-1996 . MukpopaiioHn
XKertpicy-1
Vn.baysipxkaH
Mowmslnysl

[Tpocnexkt Abast
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1971-1972 r. Muxkpopaiion
Kokrem-2

V. byxap XKeipay

1971

i L/
Muxkpopaiion %

A

| ¥

Kokrem-3 B 5 4

Vn. byxap XKeipay

1991-1993 r. Mukpopaiion
XKetsicy-1
Vn.baysipkan
Mowmslnysl

[IpocnexT Ynyroeka

2015 baii-tan, JKHIIOMN
KOMILJIEKC

V1. PeickynbekoBa

Tabnuna 4 - 3akpbIThIi (3aMKHYTBIN) THI 3aCTPOUKH

Bpewms Cxema nBopa Anpec
¢dbopmMHpOBaHUs

1959-1960 r. IIpocnexr Aobbuiait
XaHa,

V. Kapacaii
OarbIpa,

V. Kapacaii
OarbIpa,

V1. XKenrokcas,
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Tabnuna 5 - 3aMKHYTHIH (IBOP-KOJIONEI]) THIT 3aCTPOUKHI

Bpewms
dbopmupoBaHUs

Cxema niBopa

1971 r; 1990 .

Anpec

dorodukcarus

2018 .

Muxkpopaiion
Caiipan,

[Ipocnekt Abast
V1. Yreren 0atbipa

1990 r.

lle  De France,
JKUJION KOMILJICKC
yauIa

Kaxpimykana, 59

2021

npocnekt  JKubek
Kounsr, 37

yiL. Pumara u
Myciuma
AOIyNITUHBIX,

yi. KanpasikoBa

1979 .

yIuIa Bbawnena,
28/4

Oscar, JKHIION
KOMILICKC

Vn. Ilymkuna,

Vi. Tone Own,

Vn. Yanuxanosa, yi.
Bborenb6aii 6areipa
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Tabnuna 6 - ITonyotk

PBITBINM THII 3aCTPOUKH

Bpewms Cxema niBopa Anpec dorodukcarus

dbopmupoBaHUs

1995 . Vi AOymeI
Po3rbrbakueBa,
Vnua JKannocosa

1960 r. Vnuna XKentokcas,
ynuua [lleBuenko,
[Tpocnekr AObuTait
XaHa,

1971 Viuna Makaraesa,
yauna
Koxamkyinosa,

1977 . [Tpocmekr
Hazap6aeBa, ynuna
MameToBoH,

Tabnuua 7 - OTKPBITHINA THT 3aCTPOHKH

Bpewms Cxema nBopa Anpec

¢dbopmMHpOBaHUs

2018 1. KWJIOH  KOMILUIECKC

Esentai City
[Tpocnekt Ab-
| dapabu

|
\
8
g
1
B
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1994-1995 r. Mukpopaiion
Kokrem-1

Vn.Tumupssena

1963 r; 1970 r; V1. Aya30Ba,

1980 r. OynbBap Byxap
KBIpaY,
yiL Bacunus
KnoukoBa

1965 1. npocriekt  HOpus
l"arapuna,

VYmuna PagocToBiia,
Vib.

CoJI0I0OBHUKOBA

1979 r. Vn.  Tumwupsizena,

yi. AlimaHoBa

1981 V. l'orons,
yi. Mypar6aeBa,
V. Aiireke Ou, yi.

Koxxamkyinosa,
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1966 1. 8-it MuKpopaiioH,
V. Yreren bateip

Vi. llleneTkoBa

*SIHAeKC CIyTHUK AJIMaThl
*21'uc
* ABropckue ortorpaduun

Jlyis 3TOro peruoHa XapakTEpHBI CE30HHBIE MEpenajbl TeMmrepaTryp, KOTOpble HEOOXOAMMO
VYHUTHIBATh TPH MPOCKTUPOBAHWH J>KHIIBIX W OOIISCTBEHHBIX IMOMEIICHUNA. 3UMBI 3[1eCh OYCHB
XononHele, Temmeparypa pgocturaer -10°C. DTo co3maeT HEOOXOAMMOCTH B 3alllUTe OT
MIPOHU3BIBAIONINX BETPOB, KOTOPBIE MOTYT CEPhE3HO HAPYIIUTH KOM(MOPT U 0€30MaCHOCTH JKUJIBIIOB.
UroObl 3alIUTUTH JIONEH OT XOJIoa, HEOOXOIMMO HE TOJBKO MPEAYCMOTPETh DIEMEHTHI,
HAIIOMUHAIOIIUE YKPBITHS, HO U CO3JIaTh 30HBI, CBOOOIHBIC OT CHEra M JibJIa, a Takke 0e30IacHbIC
MapuIpyThl MEPEIBUKEHHUS. DTOTO MOXKHO IOOUTHCS C IOMOINBIO CIEHUATbHBIX MOKPBHITUH U
CUCTEM TojorpeBa TpoTyapoB. Oco00oe BHUMAHUE TaKKe CIEAYET YIACIUTh JETHUM TeMIleparypam,
nocturatomuM +35°C. BaxxHo 00ecneunTh JOCTAaTOYHYIO T€Hb, YTOOBI JIFOAM MOTIU YKPBITHCS OT
XKapkoro coiHma. KpoMe Toro, BakHO 00eCIeUnTh BEHTHIIAINIO, 9TOOBI N30€KaTh MeperpeBa Kak B
JKUJIBIX TTOMEIICHMX, TaK U HAa OTKPBITHIX TUIOIIAIKaX. 3€JICHbIC HACAKICHUS, TAKHE KaK JICPEBbs U
KYCTapHUKH, MOTYT 3HAYUTEIBHO YJIYUIIUTh MUKPOKIMMAT U 00€CIICUUTh €CTECTBEHHYIO TE€Hb [6].
ITopox pacnonokeH B 30HE BBICOKOM COTHEYHOW paAvalMu, 4YTO TO3BOJSET JPPEKTUBHO
WCIIOJIh30BaTh COJIHEYHYIO SHEPTHI0. YCTAHOBKA COJHEYHBIX MaHEJIEH MOXKET CTaTh OTIMYHBIM
pelieHreM Juisi o0ecrieueHus] AIEeKTPUYECTBOM, OJHAKO BO H30ekaHHME YpEe3MEPHOTO Harpena
MOMEIICHHUH CIIeAyeT TaKXe MOoAyMarh O CHCTeMax 3allUThl OT MeperpeBa. JTO BKIIIOYAET B ceOs
HCIIOJIb30BaHUE CHEMAIBbHBIX OKOHHBIX MJIEHOK, KAJII03U U IITOP, OTPAKAIOUIUX COJHEYHBIE JTyYH.
He crout 3a0piBaTh 1 0 BETPOBOM BO3AECHCTBMM T'OPHOrO MaccuBa awiuiickoro Amaray. Yacteie
MOPBIBBI BETPA MOTYT MPUYUHATH TUCKOM(OPT KUTENSIM, 0COOCHHO Ha OTKPBITHIX TPOCTPAHCTBAX.
[Tomy3akpeiThie ABOPHI MOTYT CIIYXHTh OapbepoM JUIsi BETpa, CHIDKAs €ro CKOPOCTh U CO3/aBas
Oonee MPUSATHYIO OOCTaHOBKY JUIs OTAbIXa W OOIIEHHS Ha CBekeM Bo3ayxe. [IpaBuibHOE
MJIaHUPOBaHMUE JIaHamadTa U pa3MelieHne 3aHuil MOMOTYT CO3/aTh YIOTHYIO, 3aIUIICHHYIO OT
BeTpa 30HY. UTO KacaeTcsi OCaJKOB M BJIAXHOCTH, TO CPEIHETOJOBOE KOJIMYECTBO OCAJKOB
cocTasisieT okosio 600 MM, mpuyeM HauOoJIbIIIee KOJTUYECTBO OCAIKOB BBIMAAA€T BECHON M OCEHBIO.
[ToaToMy napeHakHbIE CHUCTEMBI JOJDKHBI OBITh TIIATETBLHO MPOAYMaHbl, YTOOBI IPPEKTUBHO
OTBOJMUTH BOJY M TMPEAOTBpAIIATh 3aTOTUICHUE CaJ0B U Jopor. [IpuHsaTue nanamadTHOTO nH3aitHa,
BKJIFOYAIOIIETO JJIEMEHTHI, CIOCOOCTBYIOIIME €CTECTBEHHOMY IPEHaXy, MOXKET CYIIECTBEHHO
M3MEHUTH cutyanuio [7]. Hanpumep, coznanne 6nModuabTpoB U JOXKICBBIX CaI0B MOXKET HE TOJIBKO
MIOMOYb B YIPABICHUH JTUBHEBBIMH CTOKaMH, HO M YIIYYIIIUTh YKOCUCTEMBI paiioHa. Takum oOpa3om,
BCE KJIMMATUYECKUE U MPHUPOAHBIE (aKTOPHI TPEOYIOT KOMIUIEKCHOTO MOAX0a K MPOSKTUPOBAHHIO
TOPOACKON WHGPACTPYKTYphl, YTOOBI CO3[aTh MPUATHYIO W O€30MacHyI0 Cpeay OOUTaHUS IS
TOPOJKaH.
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Tabnuua 8 - IlpeayioskeHus o 6JaroyCTpoiCcTBY ABOPOBBIX TEPPUTOPUI

Tun nBopoBoit
TEPPUTOPUU

dakTHYEeCKOE COCTOSTHHE

[Ipennoxenus

Muxkpopaiion

HexBarka Tenm: Bo MHOrumx
JIBOpax HEJOCTATOYHO 3EJEHBIX
HAaCaXJCHUM, 4YTO TMPUBOAUT K
IIEPErPEBY B JIETHUM IIEPUOL.
H30bITOUHOE HCITOJIb30BaHIE
acanpra: NPUBOOUT K
HaKOIUICHUIO TeIIa n
YMEHBIIECHUIO €CTCCTBEHHOTO
HCTapeHus BIIaru.
OrpaHn4eHHOCTh IPOCTPAHCTBA:
Crapple  MUKpOpalOHBI  4acTo
CTpajaroT oT HEXBaTKU
CBOOOIHBIX 30H JJI pa3MEIICHUS
JIOITOJTHUTSIBHBIX 0OBCKTOB,
TaKUX  KaK  TIapKOBKH  WJIU
COBPEMEHHBIC 30HBI OT/IbIXA.
Bnusaue  BetpoB:  OTKpBITHIE
MPOCTPAHCTBA MEXK]y IOMaMH HE
Bcerna A(O(PEKTUBHO 3alIUIIECHBI
OT CHJIBHBIX BETPOB, XapaKTEPHBIX
1A AJIMAaThL.

910

VYBenmuueHne KOJIMYECTBA JICPEBHEB U
TEHEBBIX 30H ISt YTy YIICHHS
MUKPOKJIIIMAaTa JIBOPOB.

Hcnonb3oBanue BOJIOIIPOHMIIAEMBIX
MarepuaioB Uil TOKPBITUS JOPOXKEK U
IUIOIIAZ0K, YTO IIO3BOJIAET YMEHBIINUTh
a¢dexT "TermnoBoro octpona'.
WuTerpanus BOJTHBIX 3IIEMEHTOB
(boHTaHBI, TPYABI) IS YBIQKHCHUS
BO3/lyXa B JKapKHE NEPUOIBI.
OnTumuzanusi 30HUPOBAHUS: CO3/AHUE
KOMOMHUPOBAaHHBIX TUIOMAI0K, KOTOpBIE
VIOBJIETBOPSIOT ~ TMOTPEOHOCTH  BCEX
BO3PACTHBIX TPYIII )KUTEIICH.

[Tomy3akpsIThIi

[IpoGnembt OpraHH3aliu:
Xa0TUYHOE 30HMPOBAHUE,
HEXBAaTKa MECT JJIS OT/AbIXa U UTD,
CMEIIeHHE MMapKOBOK u
MICIICXOMHEIX 30H.
WNudpactpyxrypa:
OCBEIICHHE, HW3HOIIICHHBIC
MTOKPBITHS, HEAOCTaTOYHas
JPEHaKHAsI CUCTEMA.

O3seneHEHNE: HEIOCTATOK 3CJICHH,
MeperpeB B JIETHUU  MEpPHO],
HEXBaTKa TEHEBBIX 30H.
ConuanbHbIi aCIIEKT:
OTPaHUYEHHBIE BO3MOXKHOCTH JJIS
B3aHNMOJICUCTBHSA JKUTEIIEH

ciraboe

30HUpOBAaHUE: YETKOE pa3iciicHue Ha
UTPOBBIC, TEIIEXOJHbIE M MapKOBOUYHBIE
30HBI.
OseneHenue:
KyCTapHUKOB,
HaBECOB.
Nudpacrpykrypa: MOJIEpHUA3 AU
OCBEIIICHUSA, KAYeCTBEHHOE TOKPHITHE,
YAyYLICHUE ApPEHaXa.

ConuanbHble 30HBI: YCTAaHOBKA CKaMeek,
OeceoK, TUIOMIAL0K A1 OOIIEeHHS.
Knumaruueckass aganrtanus: BHEIpPEHHE
HKOJIOTUYHBIX pEHIeHUH (3eNIEHbIe KPBIIIH,
JIO’KJICBBIC CaIbl).

Tpancnopt: orpaHMYeHUE BbE3Ja MAIIMH
B JIBOPBI, OpraHHU3aIusi NepruMeTPabHbBIX
TTAPKOBOK.

BbICAJIKa
yCTaHOBKa

JIepEBHEB,
TCHEBBIX

3aKpbITHIN

Bricokas  miI0THOCTB
OTpaHUYECHHBIN
M30JIMPOBAHHOCTb.
HenocrtaTok 3eIEHBIX 30H U TEHU.
[leperpy>k€HHOCTb MAPKOBKAMH.
OrpannueHHast
(YHKIIMOHATBHOCTh JJIS Pa3HBIX
BO3PACTHBIX TPYIIIL.

[IpoGneMbl ¢ WHCONSIUEH W

37JaHUH,
JOCTYII,

OzsenleHeHHe W DKOJOTHSA: YBEIHYEHUE
3eNEHBIX 30H, BEPTHKAIILHOE O3€JICHEHHE.
Cucrempl cOopa JOXKIEBOW BOABI s
ITOJIMBA.

OnTtumusanust GyHKIIMOHATHHBIX 30H:
Paznenenve mnapkoBOK, 30H OTIObIXa H
NETCKHUX IIIOIIAI0K.

HNudpactpykTypa uIsi BCEX BO3PaCTOB:
BOPKAyT-30HBI, TCHEBBIE CKAMEHKHU.

56




Oumycmik Kaszaxcman goinvim JKapuvicel - Becmnux nayxu FOxcnozo Kasaxecmana - South Kazakhstan Science Herald

MHUKPOKJIIMMATOM.

ConuanbHas UHTETpaLus:
OO1ecTBEHHBIE 30HBI JUIS OOIIEHUS U
MEPOIPHUATHUM.

JlocTynmHOCTE  JUIS  MaJOMOOWIIBHBIX
TpyIIIL.

Texuuueckue peLIeHus:
OHeprodpPeKTUBHOE  OCBEUICHHE  C

COJIHEYHBIMM OarapesMu.
ITon3eMHBIE WM KPAHKUE ITAPKOBKHU.

3aMKHYThII [Ipo6aemer mnanupoBku: JIBopsl | [InanupoBka u 6:1aroycTponcTBO:
4acTo IEpErpykeHbl MapkoBkamy, | Ilepenoc  mapkoBok — 1moj — 3eMIIHo,
GbyHKIMOHaJIbHBIE 30HBI poorly | OCBOOOXKIEHHE MPOCTpaHCTBA JJs 30H
pacnpesesieHbl. OT/bIXa U 3€JICHHU.

Henocratku  uHOpacTpyKTyphl: | YCTaHOBKA UTPOBBIX U CHOPTHUBHBIX
Mano CcOBpeMEHHBIX JETCKUX U | IUIOIIAJOK, O3€JEHEHHE C  BBICAJKOU
CHOPTUBHBIX IUIOLIAJOK, | TEHEBBIX JIEPEBHEB.
MHUHUMAaJbHOE o3elIeHeHue, | JKojorus U Mukpoknumar: Ilpumenenue
ciabasi OCBEIIEHHOCTD. BOJIOIIPOHUIIAEMBIX TMOKPBITUN, CO3/1aHUE
ConuanbHble U JKOJIOTMYECKHE | CUCTEM cOOpa JI0KIEBOU BOJIBI.
IPOOIIEMBI: Henocrarounas | Ynyuiienvie  BEHTWISALMM — JBOPOB U
BEHTWISILIUS,, TIEPETpPeB  JIETOM, | CHM)KEHUE TEIJIOBOTO U3TyUYEHHUS.
OTCYTCTBHE MECT JJIsl OOIICHUSI. CouunanbHas HampaBieHHOCTh: CoznaHue
30H oOmeHusi  (Oeceaku,  JIABOYKH,
00IIeCTBEHHBIC 30HBI).
VYcranoBka CUCTEM 0€30MacHOCTH:
OCBEIIICHNE, KAMEPHI M KOHTPOJIb JOCTYHA.

[TonmyotkpeiThiit | [ImanupoBka:  HepanmoHanbHOE | ONTUMHU3AIUS 30H: Pa3AeIUTh JBOPHI Ha
UCIONB30BAaHUE  MPOCTPAHCTBA, | PYHKIIMOHAIbHBIE MPOCTPAHCTBA
OTCYTCTBHE 4ETKUX | (I€TCKUEe IUIOUIaJIKK, 30HBI  OT/bIXA,
(YHKLIMOHATIBHBIX 30H. MapKOBKH).
3eneHsble HacaxaeHus: | O3elleHeHUe:  yBEJIMYUTb  KOJIMYECTBO
¢dparmMeHTapHoe O3€JIEeHEHHUE, | IepPEeBbEB, CO3/aTh LIBETHUKH, J100aBUTH
MUHUMaJIbHBIN yXxon 3a | IO’KIEBBIE CaIbl.

PaCTEHUSIMH. bnaroyctpoiicTBo: OOHOBUTH MOKPBITHS,

bnaroycTpoiicTBO:  M3HOIIEHHBIE | YCTAaHOBUTH sHeprocOeperaroriee

MOKPBITHSA, cJlab0€ OCBEULICHUE, | OCBEIICHUE, pa3MECTUTh CKaMEeHKu W

HEeXBaTKa 30H JIJIs1 OTAbIXA. YPHBI.

TpaHcnopT: xaoTuyHasi MapKoOBKa, | 30HbI AKTUBHOCTHU: CO3/1aTh COBPEMEHHBIE

3aTpyIHEHHOE JBUKECHHUE. JIETCKUE TUIOIIAJIKU U COPTUBHBIE 30HBI.
[TapkoBKM: OpraHM30BaTh YETKUE 30HBI
JUTsL aBTOMOOUJIEH, COXpaHUB MEIIEX0JHOE
IIPOCTPAHCTBO.
ConuanbHble MPOCTpaHCTBA: 00yCTPOUTH
30HBI OONICHMS, TUIOIMIAIKUA IS WUTP H
MEPONPHUSITHI.

OTKpBITHIHA [TpoGnemsr: OrcyrcTBue | DyHKIIMOHAIBHOCTh: 30HUPOBAaHUE Ha
30HUPOBaHUS, HEIOCTaTOK | 30HBI  OTJbIXa, JETCKUE  IUIOLIAJIKH,
03€JICHEHUS, MHUHHUMAJIbHAS | JOPOXKKH. YcraHoBka CKaMeeK,
uH(ppacTpyKTypa JUis OTAbIXa U | OCBEIEHUS, TCHEBBIX HaBECOB.
ciaboe OCBElICHHUE. OseneHeHue:  YBENMUYEHUE  JIEPEBBEB,
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[TokpsiTHE:! [Ipeobnaganue | ra30HOB, UCIOJIL30BAHUE BEPTHKAIBHOTO
acdainebra, HexBarka | o3eneHeHus. Co3laHue TEHEBBIX 30H U
9KOJIOTUYECKUX PEIICHUN, TaKWX | YIy4IIEHUE MHUKPOKINMATA.
KakK BOJIOTIPOHUIIAEMbIE | DKOJIOTUYHOCTD: Bononponurnaemolie
MTOKPBITHSL. MOKPBITUSL, CcOOp  JOXKAEBOW  BOJIBI,
OcTeTHKa: Huzkas | conHeyHble maHenu AJis OCBEIIECHUS.
IIPUBJIEKATENBbHOCTD, ycTapeBune | ConuanbHas  cpena:  CosnaHue  30H
AJIEMEHTBI 0JIaroyCTpONCTBA. obmenus (6eceaku, 00IINe CTOJIBI).
[Tmomaaku g MEPOTIPUSITUI.
DcTeTHKA: CoBpeMEeHHBIH JA3aiiH,
KaueCTBCHHBIC MaTepuajbl, PEryIIpHOE
0OHOBJICHHE.

Ha ocHoBe mpoBeneHHOrO aHamu3a MOXKHO MPEATIOKUTH PSA MEPONPUSITUNA MO YIydIICHUIO

071aroycTpoiicTBa IBOPOBBIX TEPPUTOPHUIA:

* ONTUMU3AIMUS IUPUHBI TPOE3KEHN YACTH U MEUIEXOAHBIX TOPOKEK;

* CO37JaHKME U30JIMPOBAHHBIX TAPKOBOUHBIX 30H C HABECAMMU, OT/JEJIEHHBIX 3€JI€HON 30HOM;

* OrpaxIeHHWE M TOKPHITUE JETCKUX M CHOPTHUBHBIX IUIOMIAJOK C Y4YETOM BO3PAaCTHOI
KJIacCU(PUKAILIUH;

* pa3MelleHue X03IUCTBEHHOM 30HbI U IJIOMIAAKH AJIS BBITYNIa CO0aK B COOTBETCTBUU C CAHUTAPHO-
THTUCHHYECKUMH HOPMaMH, C co3gaHueM OydepHOi (3eseHOH) 30HBI, OTHENSIONICH HX OT
OCTaJIbHOH TePPUTOPUU ABOPA;

* O03CJICHCHUE TEPPUTOPUH PA3JIMYHBIMU THIAMHU 3€JCHBIX HACAXKICHUH,
OTpaKIaroIIfe U OYHINamue GyHKIHNH;

* 3aM€HA M YKJIAJKa HOBBIX THIOB MOKPBITHI, YTO TMO3BOJIUT CHU3UTHh YPOBEHBb 3albUIEHHOCTH BO
JBOPAX;

* UCIOJIb30BAaHUE COBPEMEHHBIX MAaJIbIX apXUTEKTYPHBIX ()OPM M3 MPOCTHIX MaTEepUaJIOB (METall,
JIepeB0), C HaBeCaMH M MEeprojiaMu JUisl CO3/[IaHHUs JOMOJIHUTENbHBIX 3aT€HEHHBIX IPOCTPAHCTB,
HEOOXOMMBIX B KApKOM KJIMMaTe AJIMAaThI;

* CO3/1aHHE€ CTIOPTUBHBIX 30H, pPa3elIeHHBIX MO YPOBHSM: WIPOBBIE IUIOMIAAKU AJis Boleitbona,
OackeT00Ja ¥ IPYyTUX BUIOB CIIOPTA.

AHanmu3 apXUTEKTYPHBIX PELIEHUH JBOPOBBIX MPOCTPAHCTB B KIMMATHUYECKUX YCIOBUSAX
Anmarel TIOKa3bIBa€T, YTO YCIEIIHOE MPOEKTUPOBaHHE TpPeOyeT KOMILJIEKCHOTO TOAXOAA,
BKJIIOYAIOMIETO aJanTaluio K KJIMMaTHUYeCKUM OCOOCHHOCTSM pEeruoHa U UCIHOJIb30BaHHE
COBPEMEHHBIX TEXHOJIOTUH OnaroycTpoiicTBa. Pe3kue nepenaabl TeMnepaTyp, BbICOKasi COTHEUHast
AKTUBHOCTH U YacThI€ CHJIbHBIE BETPA CO3AIOT 0COObIe TPeOOBAaHUS K OpraHU3allMu IPOCTPAHCTBA,
91O TpeOyeT WHTErpalMi TaKUX OJJIEMEHTOB, KaK O03€JICHCHHE, BOJHBIE OOBEKTHI, TEHEBBHIC
KOHCTPYKITUH U SHEProd(h(HEeKTUBHBIC MaTepHAaIIbI.

Pesynbrarel uccinenoBaHusl MOATBEPKIAIOT, YTO ONTHUMaJbHOE OJaroycTpoHCTBO JIBOPOBBIX
TEPPUTOPHI TOJKHO YUUTHIBATh:

BBITTOJIHAOIITUMU

. [Tpumenenue manama@THOTO AU3aiiHA 7S YAYUIICHUS MUKPOKJIMMATA.

. Hcnons30BaHre MPUPOAHBIX M DKOJOTMYECKH O€30MacHBIX MaTepuanoB B OQOPMICHUU
MPOCTPAHCTB.

. Brenpenne TeXHOJIOTHI YCTOWYMBOTO Pa3BUTHS, BKIIIOYAsi CUCTEMBI cOOpa J0K/I€BOM BOIBI,
MEeProJibl U 3€JEHBIE KPBIIIH.

. Co3manne 30H OTHAbIXa W OOIIECTBEHHOTO B3aUMOJICHCTBUS, MOBBIMIAIONINX COIUATLHYIO

AKTUBHOCTb JKUTEIIEH.

Takum o06pazom, 61aroycTpoiicTBO JBOPOBBIX TEPPUTOPHM B AJMaThl TpeOyeT codeTaHHs
TPaIUIMOHHBIX TPAJIOCTPOUTENBHBIX MPAKTHK ¢ MHHOBAIIMOHHBIMU apXUTEKTYPHBIMU PEIICHUSMH.
DTO HE TONBKO CHOCOOCTBYET (hOPMHPOBAHUIO KOM(POPTHON M 3CTETUYECKH MPHUBJICKATEIHHOM

58



Oumycmik Kaszaxcman goinvim JKapuvicel - Becmnux nayxu FOxcnozo Kasaxecmana - South Kazakhstan Science Herald

TOPOJICKOH Cpelbl, HO M yIy4IllIaeT KadeCTBO >KM3HU TOPOXKAH, CIIOCOOCTBYS UX OJIArOMOIYUYHUIO H
Oe3omacHocTH. MHTerpanust COBpPEMEHHBIX TEXHOJOTHMM W  MPUPOAHBIX DJIEMEHTOB B
MIPOEKTUPOBAHUE JBOPOBBIX MPOCTPAHCTB MO3BOJIAET HE TOJIBKO aAaNTHPOBATHCS K KIIMMATUYECKUM
YCIIOBUSIM PETrMOHA, HO U CO3/1aTh TApPMOHUYHYIO, YCTOMUYUBYIO U YIOOHYIO TOPOACKYIO Cpey.
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AJIMATBIHBIH, KIMMATTBIK JKAF JAMBIHJIATBI AYJIA KEHICTITTHIH
COVIIETTIK IHEIIMAEPIH TAJLTIAY

Tyiiin

TemmeparypaHblH KYpT €3repyiMeH, KYH COYJECiHIH aWTapibIKTail Y3aKTHIFBIMEH JKOHE KU1 KaTThl
KEJIMEH CHIIaTTajaThlH AJIMAThIHBIH KYpAedl KIMMAaTTBIK XaFJAalblHAa ayia KEHICTIriH >ko0anay epekiie
©3CKTUTiKKe Me Oonaabl. by sKyMbIC OCBl aiiMak >karmailblHIA ayja KeHICTITiHAE Kailibl opTa Kypy YIUiH
KOJJIAaHBIIATBIH apXUTEKTYPAJbIK IICHTIMAEP/l TailayFa apHailFaH. 3epTTe€y KEHICTIKTI YHBIMAACTHIPYIbIH
HETi3rl TocUIiepiH KaMTHIbI, COHBIH IilNHAe JaHmmadT Au3aiiHBIH KOJJaHy, TaOWFH MaTepuaiap/ibl
naiianany, KerajJlaHIbIpy dJIEMEHTTEpi MeH Cy OOBEKTiIepiH OipiKTipy *oHE MUKPOKIMMATTHI PETTEYIiH
3aMaHayd TEXHOJOTHSUIApbIH eHrizy. CoynerTik ¢opMmanapaslH KYH pauamusichl, el KYKTeMeci KoHe
KaybIH-IIAIIBIH CHUSKTH TaOMFU KIMMATTBHIK (AaKTOpIapMEH ©3apa OpPEKeTTECYiH 3epTTeyre epeKile Haszap
aylapbUIabL.

3epTTey HoTWXKeNepi AJNMaThIIArkl aylla KeHICTICiH coTTi jko0anay TYpakThl JaMmyFa OaFbITTaiFaH
WHHOBANMSIIBIK IIEMIiMICPMEH JKepPriliKTi Kardaimapra OeHiMaenreH IOCTYPIi COylleT TaXipuOenepiHiH
y#JieciMiH Tajam eTeTiHiH KepceTeli. Byi Tocin KamanblKk OpTaHBIH calachblH JKaKcapTyFa FaHa eMec,
COHBIMEH Karap oJIEyMETTIK e3apa OpeKeTTeCy[i KOJAAWTBIH >KOHE TYPFBIHAAPABIH JKAIIMbl dJ-ayKaThiH
apTTHIPATHIH YilleciMIi KeHICTIKTep KYpyFa bIKIANT eTel.

KinrTik ce3aep: coyier memimMzaepi, ayia KeHICTIT, AJIMaThl KIMMAThl, TYPAKThI JaMy, MUKPOKJIUMAT,
JlanmmadT mu3aiHe, )KaliIbl OPTa, KaJaJIbIK COYIIET, SKOJOTHSUIBIK IU3aiH.

A.Zh. Slambayeva*, G.D. Maulenova
Master's Student, Satbayev University, Almaty, Kazakhstan
Candidate of Architecture, Associate Professor of Architecture, Satbayev University, Almaty, Kazakhstan
“Corresponding author’s email: aigerimslambaeva0l@gmail.com

ANALYSIS OF ARCHITECTURAL SOLUTIONS OF COURTYARD SPACES IN THE
CLIMATIC CONDITIONS OF ALMATY

Abstract

In the conditions of the complex climatic context of Almaty, characterized by sudden temperature
fluctuations, significant duration of solar exposure and frequent strong winds, the design of courtyard spaces
is becoming particularly relevant. This work is devoted to the analysis of architectural solutions used to
create a comfortable environment in courtyards in the conditions of this region. The study covers the main
approaches to the organization of spaces, including the use of landscape design, the use of natural materials,
the integration of landscaping elements and reservoirs, as well as the introduction of modern technologies to
regulate the microclimate. Special attention is paid to the study of the interaction of architectural forms with
natural climatic factors such as solar radiation, wind load and precipitation.

The results of the study show that the successful design of courtyard spaces in Almaty requires a
combination of traditional architectural practices adapted to local conditions with innovative solutions
focused on sustainable development. This approach contributes not only to improving the quality of the
urban environment, but also to creating harmonious spaces that support social interactions and enhance the
overall well-being of residents.

Keywords: architectural solutions, courtyard spaces, Almaty climate, sustainable development,
microclimate, landscape design, comfortable environment, urban architecture, ecological design.
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NUTMYPbIH )KEMICTEPI CIIUPTTI CbII' BIHABICBIHAH BUOJIOI' UAJIBIK
BEJCEHAI 3ATTAPIAbI AHBIKTAY

Tyiiin

UtmypbIH xeMicTepi OMOTOTUSIIBIK OeJICeH 1l 3aTTapbIHBIH Kol 00TybIMEH epekmeneneni. Kypameiana
¢maBonounrap, C, B, B, P, PP, K mopymenzepi, kKapoTHH, HWIIK XoHe TEKTHHII 3arTap Oap. Makamanma
TypxkicTran 0ONBICHIHIA OCETIH UTMYPBIH )KEMICTEPiHEH abIHFaH CYJbI, CIIUPTTI CHIFBIHABIIAD KYPAaMBIHIAFbI
OMONOTHSITBIK OEJICEH/I 3aTTap MeJIIIEPiH aHBIKTay Typajibl MONIIMETTEp OepiireH. OKCTpareHT peTiHge
tazapteutFad cy, 40% stun cnupti, 70% 3TUI COUPTI KOJNJAAHBUIBII, UTMYPHIH KEMiCTEpiHEH CBHIFBIHIBLIAD
QJIBIH/IBL. AJIBIHFAH CHIFBIHIBUIAP KYPaMBIHAAFEI (DIaBAaHOMATAPIBI aHBIKTayla CIIEKTPO(OTOMETpHUs dici
JKOHE aCKOPOWH KBIIIKBUIBIHBIH MOJIIICPIiH aHBIKTayla TUTPUMETPUS OJici KOJIAHBUIIBI, HOTHXKEepi
CaJIBICTBIPMAJIBI TYpAe KepceTiaui. MraBoHOMATAPBIH OMOJIOTUSIIBIK OSJICEHAUTITIHIH KeH CIICKTPI, OJIapIbIH
XUMUSIIBIK KYPBUTBIMBIHBIH OPTYpIIiTiriMeH OaiiansicTel. DraBOHOMITAP aJaM aF3achblHAa aHTHOKCHIAHTTHIK,
AHTHOTIPOTEKTOPIIBIK, TETaTONPOTEKTOPIIBIK, XOJEPETHUKAJIBIK, IWYPETUKAIBIK, HEHPOTPONTHI KSHE T.0.
MaHpBI3bl  (papMakonorusubIK ocep Kkepceremi. OchiHmail (apMaKoJIOTHSIIBIK Ocepiiepi JOpuTiK eciMIiK
MIMKI3aTTapbIHAH JKaHA JOPUTIK Kypaigap/sl )kacay cajlachlH/a KbI3BIFYIIBUIBIKTH apTTHIPY/IA.

Kinrrik ce3mep: VUtMypbiH >kemicTepi, (GraBOHOWATAP, aCKOPOWH KBIMIKBUIBI, CHHPTTI CBHIFBIHIIBI,
CYJIBI CHIFBIHJIBI, IOPYMEHJIED.

Kipicne

WTtMypbIH &KeMicTepiHiH KypaMmblHAarbl C ITOpyMEHIHIH Meiepi, IUTPYCTHIK >KeMicTeperi
MOJIIIEPIMEH CAJIBICTBIPYFa KeJleIl *KoHE oJiapja OWOJIOTHSIIBIK OENICeH[l 3aTTapiAblH KEIICHIHIH
00JIybl MTMYPBIH >KEMICTEpIH >Kallbl MMMYHHUTETTI apTTHIPYLIbl PETiHAE YChIHYFa MYMKIHIIK
oepemi [1].

CybIK THIO KOHE BUPYCTBIK aypylap/blH KeO€loiHEe XOHE KOpILIaFaH OPTAHbIH 3USHJIBI
(dakTopnapeiHa OailIaHBICTHI AJaMHBIH TaMaKTaHYBIHIAa BHTAMHUHJED MaHBI3IBI POIl aTKapaibl,
oJIap/bl KELIeH/ 11 Tepanusiia Ja, opTYpJii aypyIap/IblH ajl/IblH - aly YLIIH Jie KoJJaHyFa 00mabl.

Kazipri yakpITTa BUTaMUHAEPIH OapibIFbl JEPIIK CHUHTETUKAIBIK >KOJMEH aJbIHFaHbIHA
KapamacTaH, KypaMblHIa BUTAMHHI 0ap JOPUTIK OCIMAIKTEP ©3EKTLIIT1H KOFAITKAH KOK.

OCIMIK [IMKI3aTTapblHa BHUTAMHMHJIED MOJUCAXapUATEPMEH, CAOHUHACPMEH KOHE
¢u1aBoHOMATApMEH Oipre KaKChl OMOTHIMILTIK KepceTei. [2].

UtmypbiH kemicTepl KypamblHIa OHOJOTHSUIBIK OeJceHnal 3aTTapbl Ken OoiybIMEH
epekmeneneni. Kypameiana ¢aasonounrap, C, B, Bz, P, PP, K nopymenzaepi, kKapoTuH, WK XKoHE
neKTHHI 3aTTap Oap [3].

By kepemeT nuypeTHKaIbIK KOHE oT aiailThiH Kypai. JKemictepiH KalHaTIazapblH YHEMI
KOJIJIaHy acKa3aH-1IIeK JKOJJApbIHBIH KYMBICHIH >kakcapraabl. Kemictepaeri C gopymeHi
(ackopOMH KBIIIKBUIBI) TOTBIFY-TOTBIKCHI3/IaHy PEeaKIMsIIapbIHA 9Cep €Tel.

ACKOpOVH KBIIIKBUIBIHBIH CKJIEPO3Fa Kapchl oacepi Oenrimi. by arepomaro3asl MaccanapabiH
KaH TaMbIpJIapbIHbIH KaObIprajllapblHa JKMHAJIybIHA KOJI OepMeli, KaHAarbl XOJECTepUHII
azaiitanbl. MyHBIH 09pi aT€pOCKIEPO3IbIH JaMy KayIiH alTapiIbIKTail TOMEHIETE .

W TMypBIH jXeMicTepiHJIe Ke3AeCeTiH B -KapOTHH JAeHEHIH UMMYH/IBIK KYHeCciHEe OH ocep eTefi.
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K nopymeHi nmpoTpoMOHMHHIH Taiiia 60IybIHa KOMEKTECIN, KAHHBIH YIObIHA ocep ereli. P qopymeni
KaH TaMbIpJapblHbIH KaObIpFalapblH HbIFalTagbpl, COHbIMEH Karap C BUTaMHUHIHIH CIHYiH
kKakcaptaael. Bi xoHe Bo mopymenzepi KaH Ty3e€TiH OpraHAapAblH KYMBICBIHA dcep eTei.
CoHBIMEH KaTap, oJiap Kepy IMMUIMEHTTEPiH CHHTEe31eyre koMmekreceni [4,5].

Kemreren 3eprrey JKYMBICTapblHAZ  HWTMYPBIH >KEMICTEPIHEH aCKOPOWH KBIITKBUIBIHBIH
MOJILIEPIH aHBIKTAy KapacThIPHLIFaH.

Ocpiran OailJIaHBICTHI, JOPUTIK  OCIMJIK IIMKI3aThl MEH OHBIH HETi3IHJAE JaibIHAAIAThIH
JTOPUTIK  TYpJAepai CTaHAapTTayAbl KETUIMIPY YIINiH, HWTMYPBIHHBIH OHOJIOTHSUIBIK OeJceH i
3aTTapbIHBIH KEIICHIH 3epTTeY ©63€KTi OOJbIN TadbuIaab! [6].

Toxipuodestik 06J1im

WTMypBIH JKEeMICTEepiHIH CyJdbl — CHHPTTI CHIFBIHIBLIIAPBIHAH ()IaBAaHOUIATAPABIH SKAJIIbI
MOJIIIEPIH aHBIKTAY KYMBICHI XKYPIi3UIIl.

@mnaBanouTap MemepiH aHbikTay QuaBanouaTrapasiH AlCl3 epiTiHIICIMEH KOMILIEKC TY3y
peakIusachIiHa HeTi3aenreH auddepeHIMaiablK ClIeKTPo(QOTOMETpUs 91iICIMEH JKYPTi3idi.

@dnaBaHOMITAPABIH JKAJIIbl MOJIIEPIH PYTUHIE ECENTeN AaHBIKTayFa KaXeTTi KaauOpiik
rpadukTi Kypacteipy yuriH 1000 MKr/mil pyTHHHIH CTaHIAPTThI €PIiTIHAICT JailbIHIaNIbI.

Kenemi 50 M GonatbiH 6 emmerinn Kodara pyTHHHIH CTaHAAPTTHI €PITIHIICIHIH aTUKBOTTHI
oemnirin 100, 200, 300, 400, 500 mkm kysapl, ycriHe  60% AT COMpTIHIETT ATFOMUHUN
xJopuaiHiH 5% epitiHgicineHn 2 Ma KocbUianel. Epitiaai kenemi Oenricine neitin 95% otun
CHUPTIMEH >KeTKi311e i, apanacTeipbuiaibl (A epitinaici). CanbICTBIpy epiTiHAICI PeTiHe OChIHAaN
XKaraiaa naeiHaaFad, 0oc epiTinal Kommaneuiasl (b epitinmict).

AJBIHFaH epITIHAUIEPAIH ONTHKAIBIK THIFBI3ABIFBIH oiiey 30 MunyTTan coH 410 HM TOJNKBIH
V3BIHABIFBIHAA KYPTi3UIII.

OaBOHOUATAPABIH KAIbl MOJIIIEPIH ecentey TeMeHzaeri (Gopmyna OONBIHINIA KYpri3iiesni
(mr/100 1):

¢, V,-V,-100

Uusm

V, -m-1000

MyHparsl:

M — YT calnMarsl, T

Vo — YJIT1 epITIHAICIHIH KeJieMi (3KCTPaKT), M
V1— CYHBIITY YIIIH QTUKBOTTHIK KOJIeMi, MJI
Vo—CyHBIITBIIFaH €PITIH/I KeJIeMi, M
Cisv—6JIIeHTeH KOHIIEHTpAaLUs, MKT/cM®

Kecte — 1. CoirbIHIBIIApAAFb] aHBIKTATIFAH (paBaHOMITAp MOJIILIEpi

No OKcTpaknusiay draBaHOMATAPIBIH KB MeJIIIEpi pyTuHre ecenterenae mMr/100 r mukizaTka
~ | caThICHI Cyiibl CHIFBIHIBI 40 % nraHoiMeH ChIFbIHABL | 70 % 3TaHOIMEH CHIFBIHIbI

1 | 1-carsl 116 76 92

2 | 2-caTbl 113,6 92 24

3 | 3-carm 112 100 16

4 | 4-carnl 108 96 12

AJBIHFaH HOTHKeNep OOMbIHINA (IaBaHOUITAPBIH PYTHHIE €CENTEreH Ier] Kabl MeIepi
UTMYPBIH JKEMICTEpiH OeaMe TeMIlepaTypachlHIaFbl CYMEH CBHIFBIHAAFaH Ke37e, CHIFBIHJIAYIBIH
OapibIK Ke3eHiHJe (IaBaHOUATAp MIBIFRIMBI MaKCHUMAJJbl  MOJIIEpAi KOPCEeTKEeH. DKCTPareHT
peringe 40% OTUN CHOUPTI KOJNJAHBUIFAH CBHIFBIHABIAAH (DJIaBAaHOUITAPABIH IIBIFBIMBI  CYJIBI
CBIFBIHJIBIFA KAKBIH KOpceTKim kepceTTi. 70% OTWI CHUpPTIMEH CBHIFBIHIAIFAH CBHIFBIH]IBIIA
(haBaHOMATAPIEIH MUHUMAJITBI MOJIIIIEP] AaHBIKTAJIJIBI.
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CoHbIMEH KaTap, UTMYpPBIH >KEMICTEPIHCH ajbIHFaH CYJbl JKOHE CIHUPTTI CHIFBIHIBLIIApIAH
aCKOpOWH KBIIITKBUTBIHBIH MOJIIIEP] aHBIKTAJIIbI, AJIBIHFAH HOTHOKEJIEp TOMEH/IET]1 KecTeie OepireH.

Kecre — 2. ColrbIHABLIApIAFbl AHBIKTAJIFaH aCKOPOWH KBIIIKBUIBIHBIH MOJIIIEPI.

ACKOPOUH KBIIIKBUIBIHBIH SKCTPAKLUsAIAY CaThIChIHA OaiiyIaHBICTHI MOJIIIEp,
No DKCcTpakiusiia %
Y CATBICHI CyJbl CBIFBIH/IBI 40 % >TaHOJIMEH CHIFBIH/IBI
1 | 1-carer 30,77 30,77
2 | 2-catbl 20,51 20,51
3 | 3-carsl 10,26 10,26
4 | 4-catbl 10 9,35

Ackop6un KbeImKpUIBIH aHbIKTay [OCT 24556-89 11.2.4.2 kepcerinreH onmicteMe OOWBIHIIA
xyprisingi [7]. Dxerparent peringe cy xone 40 % 3T cnupTi KonaansuiFad ke3ae C qopyMeHiHiH
ceirpiHay Memepi I xone 11, 111 carpichiHma Oipaeit KOPCETKIIT KOPCETTI.

OkcrpareHT petiae 70% 3TWI cMPTi KOJNJIAHBUIFAH CBHIFBIHIBI KYPAMBIHA aCKOPOUH KBIIIKBLIbI
aHBIKTAIMaJIbI.

35

B Cynbl CbIfbIHADI

B 40 % 3TaHO/IMEH CbIfbIHAbI

1 2 3 4

Cyper — 1. AckopOMH KBIIIKBUIBI MOJIILIEPIHIH SKCTPaKIUsIay CaThIChIHA TYEN I

KopbIThbIHABI
3epTTey JKYMBICTApPBIH KYPri3y OapbIChIHJIa UTMYpPBIH JKEMICTEPiHIH CYyJbl JKOHE CIHMPTTIK
CBIFBIHJBICHIH ~ ally  KYMBICTapbl KYPTi3UIAl. Cynbl  xoHE 40%, 70% otun crupri

CBIFBIH/IBUTAPBIH/IAFbI AaCKOPOUH KBIIIKBUIBIHBIH KoHE (pJlaBAaHOUATAP/IBIH IIBIFBIMBI aHBIKTAJIIBI.

XKymbic HoTHKeNepiHEe Kapail OThIpbIN, WUTMYpBHIH kemicTepiHiH 40% »sTun cnupriMeH
QJIBIHFAH CBHIFBIHBICHIHAAFB! (PIaBaHOMATAP MEH acCKOPOMH KbIIIKBUIBIHBIH —CBHIFBIHIBUIAYBI, CYJIbI
CBIFBIH/IBIIAFbl KOPCETKIMITEPIHE [IamMaiac eKeH1 KOpiHeIl.
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ONNPEJAEJIEHUE BUOJIOTUYECKHU AKTUBHBIX BELHIECTB U3 CIITMPTOBOI'O
IKCTPAKTA IUVIOJOB HIMITOBHUKA

AHHOTAIUSA

[Tmoael MIMTOBHUKA OTIWYAIOTCS MHOXECTBOM COJEP)KaHHS OMOJOTHYECKH aKTUBHBIX BEIIeCTB. B
mwiogax umerorcs ¢uaBonouasl, suramuasl C, B, B2, P, PP, K, kaporuH, nyOwWIbHBEIE W TIEKTHHOBBIC
BeleCTBa. B cTarbe mpuBeneHbI CBENIEHUS IO OMPEJICIICHUIO KOJMYeCTBa OMOJIOTHYECKH aKTUBHBIX BEIIESCTB
B BOJIHBIX, CITUPTOBBIX BBITSDKKAX IIMIIOBHUKA, IpoM3pacTaromiero B TypkecTaHckoi obnmactu. B kadyectBe
AKCTPAreHTOB WCIOJB30BaHbI BOJA OYHUIICHHAS, CIUPT STHIOBEIA 40%, ciupT ATHIOBEIN 70% W TOTydeHBI
BBITSDKKH W3 TUIOJIOB IMUTIOBHUKA. [yt onpeneneHus copepxkanus (IiaBaHOWOB B TOJYUYCHHBIX IKCTPAKTaX
MPUMEHSITH METOJ] CIIEKTPO(OTOMETPUHN U ISl ONPEJCIICHUST CONCPIKaHUSI aCKOPOMHOBOW KHCIOTHI METOJ
THTPUMETPHUH, PE3YyJIBTaThl OBLUTH MMOKa3aHbl CPaBHUTENBHO. [IIMpoknii criekTp OHOIOTHYECKOH aKTUBHOCTH
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(hTaBOHOMJIOB CBSI3aHBI C pa3HOOOpa3sUeM MX XUMHUYECKOH CTPYKTypbl. DIIaBOHOMIBI OKa3bIBAIOT
AHTHOKCHJIAHTHOE,  AHTHONPOTEKTOPHOE,  TEeMaronpOTEKTOPHOE,  JKEIUYEroHHOe,  TUYPETHYECKOe,
HEUPOTPOIHOE W Ap. 3HAYUTEIbHBIE (hapMaKoJIOTHIECKHEe MeHCTBUA. Takue (papMaKoIOTHIECKUEe ACHCTBUS
BBI3BIBAIOT BCE OOJIBIIE MHTEpeca B 00JIACTH CO3Z[aHMS HOBBIX JICKAPCTBEHHBIX CPEJICTB M3 JIEKAPCTBEHHOTO
PaCTUTENBHOTO CHIPBS.

KiioueBble ci1oBa: IJI04bI IIMIIOBHHKA, q)HaBOHOI/II[I)I, aCKOp6I/IHOBa$I KHCJIOTA, CHI/IpTOBOI>'I OKCTPAKT,
BOI[HI;If/i OKCTPAKT, BATAMHUHBI.
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DETERMINATION OF BIOLOGICALLY ACTIVE SUBSTANCES FROM ROSEHIP
FRUITS ALCOHOL EXTRACT

Abstract

Rose hips are distinguished by their abundance of biologically active substances. The fruits contain
flavonoids, vitamins C, B, B2, P, PP, K, carotene, tannins and pectin. The article provides information on
determining the amount of biologically active substances in aqueous and alcoholic extracts of rose hips
growing in the Turkestan region. Purified water, ethyl alcohol 40%, ethyl alcohol 70% were used as
extractants and extracts from rose hips were obtained. The amount of flavonoids and ascorbic acid in the
extracts was determined by spectrophotometry and titrimetry, and the results are shown comparatively.
Flavonoids have antioxidant, angioprotective, hepatoprotective, choleretic, diuretic, neurotropic and other
significant pharmacological effects. Such pharmacological actions are of increasing interest in the field of
creating new medicines from medicinal plant materials.

Keywords: rosehip fruits, flavonoids, ascorbic acid, alcohol extract, aqueous extract, vitamins.
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BEB-KO3/IEPIEH KbIUIMBICTBIK KOHTEHT JEPEKTEPIH )KHHAY K9OHE
JAUBIHIAY

Tyiiin

KpumpicTapapl skocmapiay koHE OFaH INAKbIPY, JKajFaH aknaparineH OeJicy CHUSKTHI KbLUIMBICTBHIK
MOTIHAEP KENUTIK OpTajarbl Kayilci3mikke Kayinm TeHmipemi. MyHmald KpUMUHAIIBI MOTIHAEPAlI aHBIKTAY
KOHE JKIKTEey JKelliierl KBUIMBICIICH KYPECTiH Kypampjac Oeunirine aifHamyna. JKenmife KOJDKETIMII akmapaT
KOJIEMiHIH YiIFaroblHa >KoHe VIHTepHeTke KaTbICThl 3aHFa KapCchl opeKeTTep KeOetoiHe OalIaHBICTHI
KBUIMBICTBIK MOTIHIEPIi aBTOMATTHI TYpPAE aHBIKTAy JKOHE capaliayJblH THIMII 9MIICTEpi MEH TOCUIIEepiH
93ipIiey Kaxer.

KBUIMBICTBIK MOTIHACPAl JKIKTEY €CENTepiHjae KOJJaHBUIATBIH TACUIIEPiHIH Oipi MOPQOIOTHSIIBIK
Tajaay SaicTepiH KoimaHy Oonbim TaObutaabl. MopQONOTHsIIBIK Tagay Co3IepIiH KYPBUIBIMBIH, ONapIbIH
rpaMMaTHKAIBIK (OpMallapblH, JIEKCUKAIBIK JXOHE CHHTAKCHUCTIK EpeKIIeNIKTepiH TajjayFa MYMKIiHIIK
Oepeni. bipak Ta KbUIMBICTBIK MOTIHICPAIH ©3IHMIK epeKiemkTepi 6ap, con cedenteH MOPGOIOTHSIIBIK
TaJJayAblH KOJJIAHBICTAFbl QJIICTEpPl OJapibl JKIKTEYHE opKallaH ThiMmii Ooma Oepmeiini. Ocbl cebenTeH
TOJIIKTI JKOFAphUIaTy MeH OapbIHIA IIBIHAWBI HOTHIKETe KOJ JKETKI3yAe KOJJAHBICTAFbl SJiCTepAiH
TYPJICHAIPY MEH JKETULIIPY TarChlpMachl TyBIHJIAI OTBIP.

Kintrik ce3nep: BeO-xonrent, Scikit-Learn, NLTK, TensorFlow, Python, Jupyter Notebook,
BeautifulSoup(BS4),XML,HTML, marimHabIK OKBITY.

Kipicne

BeO-koHTEeHTTEr1 KBUIMBICTBIK MOTIHAEPAl XKIKTEY YITUIEPIH 3epTTey KOHE J3ipiey YIUiH
colikec epeKTep KUBIHTHIFBIH Nailanany KaxeT. Jlepekrep >KuHaFbl — THICTI CHIHBIN OeNriiepiMeH
OENriIeHreH MOTIHIIK MbICajAapAbl KaMTUTBIH JEpEeKTep XKUBbIHBL. JlepekTepal >KUHAy 3>KoHE
JaibIHay BEO-KOHTEHTTET! KBbUIMBICTBIK MOTIHAEPl JKIKTEy YZAepiciHaeri 0acTbl Ke3eHi OOoJbIm
ecenTene/l.

XKikrey camacel MOJieNIb OKBITBUIATBIH JEPEKTEp/IiH carachlHa Tikenel OaitnanbicTl. Erep
JIEPEKTEP TOJBIK e€Mec, IIyJbl HeMece OypManaHFaH OoJica, )KIKTEey IYPHIC €MeC JKOHE CEHIMCI3
6011ybl MYMKIH. MYKHUAT JepeKTepl KUHAY JKoHE AalbIHIAy CEHIMII JIepeKTep KUHAFbIH yKacayra
KOMEKTecel, HOTWXKECIHAE MQJIpeK JKIKTey HoTwkenepi Oonaapl. Tuimal KiKTey YHIIH BeO-
KOHTEHTTET1 KBUIMBICTBIK MOTIHAEPAIH OPTYPJUINiH KOpPCETEeTIH pPEeNpe3eHTaTHBTI JepeKTep
KUBIHTBIFBI 00TybI Kepek. Jlepekrepal AyphIC KUHAY SPTYPJIl CTHIIBIAEP.l, >KaHpiaplbl, TULIEp.Al
KOHE TaKbIPBINTApAbl €CKepe OTHIPBIMN, KBIIMBIC MOTIHJEPIHIH KEH ayKbIMbIH KOCYFa MYMKIHJIK
oepeni. Ocpunaiiiia, TalbIHIATFAH IEPEKTEp KIacCU(PUKAIMSA MOJIEN1 YIIIH HEFYPJIBIM TOJIBIK JKOHE
aknmapaTThl O0omansl. CoHnaili-ak aepeKkTep HEFYpibIM Kol 0oJica, COFYpIIbIM XKaKChl. YJIKEHIpEeK
JIepeKTep JKUHAFbl YATire KkeOipek MbIcajaapAbl 3epTTEeyTe KoHE AQJIIPeK KOPBITHIHIbLIAP jKacayFa
MYMKIHIIK Oepeni. JlereHMeH, OKBITY oficTepi AYphIC KOJIJAHBUICA, TINTI INAFbIH JEpEKTep
JKMBIHTBIFBI MMaiaaas! 6ona amaapi[1].

66


mailto:Zhalgasbek71@mail.ru

Oumycmik Kaszaxcman goinvim JKapuvicel - Becmnux nayxu FOxcnozo Kasaxecmana - South Kazakhstan Science Herald

JlepexTep KUBIHBIH TOYEIICI3 JepeKTep/e VIl OHIMIUTIriH Oaranay YIIiH OKBITY JKOHE ChIHAK
KUBIHIApbIHA Oeily Kepek. Moxenblli pacray j>koHe Oarayayra OOJeK JEpeKTep >KUBIHTHIFBIHBIH
00Jybl apTBIK COMKECTCHIIPMEYTe >KOHE OHBIH JKAJMbUIay KaOileTiH Oaranmayra KOMEKTECell.
3epTTeyre apHaJIFaH JACPEKTEP KUHAFbIBEO-Ma3MYHHAH XKHUHAJIFAH MOTIHIEP/I KAMTYbBI KEpPEK KoHE
opOip MOTIH KBUIMBICTBIKHEMECE KBUIMBICTHIK eMec Jien OenrineHeni. KbUIMbIC MOTIHIAEP! KBIIIMBIC
YKaHAJIBIKTaphl, KbUIMBIC Typalibl xabapiiamanap, OpeKeTTep j>KalblHIa Makajianap XOHE e3re Jie
THICTI aKHmaparThl KAaMTHICA, KBUIMBICTBIK €MEC MOTIHIEp CIOpPT, FBUIBIM, cascaT Typajbl
YKaHAJIBIKTap/Ibl He 00JIMaca KbUIMBICKA KAaTHICHI EMeC Ke3 KEJITeH TaKbIPHIITapAbl KAMTYBI MYMKIH.

MoTinai KiKTeyre jKOHE JEepPEeKTep KUBIHTHIFBIH JKacayFa apHaJIFaH Oarjmapiamanay Tuli
peringe Python ete Komaiyibl jkoHE OJ1 MAIMHAIBIK OKBITY CajachlHAa KEHIHCH KOJIIaHbLIAJIbI.
Python feuTbIMH JKOHE €cenTeyKiTanxaHaJapbIHbIH KCH JKUBIHTBIFBIH YCBIHA/IBI, OYJT OHBI TaHIayJIbI
tannay ereai. Onna Scikit-Learn, NLTK, TensorFlow cusikTbl KyaTThl KiTanxaHajaap 0ap. AtanaraH
KiTalmxaHaJlap MOTIHAI aJJbIH ajla eHJCY, BEKTOpJay, MAaIIMHAIBIK OKBITY VJTICIH TaHIay,
HOTIOKeNep/Ii Oaranmaypl KOca, MOTIHAL KIKTEYre KaXeTTi (QyHKIHsUIap MEH alrOpuTMIECPIiH KEeH
ayKbIMBIH KaMTaMachl3 €Te/Ii.

Python-nga kapamaiisiM 5KoHE TYCIHIKTI CHHTaKcuC Oap, OyJ1 OHBI JKaHaJaH OacTtaraHiap YImiH
KOJDKETIM/II KOHE MOTIHJI KIKTEY aJTOPHUTMICPIH 93ipiiey KOHE 3epTTey YIIIH BIHFANIbI eTel.
Xacaneiaran kymbeic Koabl TyremiMen Jupyter Notebook-men skaspuigsl, cebebi o mepekrepii
BU3yaJIM3aIUsIIayFa KOHE KYMBIC TIPOILIECIiH Ky)KaTTayFa MYMKIHJIIK O€peTiH HHTEPaKTUBTI d3ipIiey
’KOHE KOATHI opbiHAay optackl. KockiMia Jupyter NoteboOK (yHKIIMOHANIBIFBIH KEHEHTY YIIiH
TYpJTi KEHEWTIMIep MEH IUTarMHIACPl KOCyFa, opHaTyFa MyMKiHAiIK Oepeni. Ox Python-uaun e3re e
Oarmapiiamasiap TUTIH KOJJaiabl JKOHE OHBI Kenecimei opHarambl3: pip install notebook. XKana
*xo0anbl Kypyabl 1-cyperrerineii (New — Python 3) kanammen GacraiiMbiz[2].

“ § Jupyter Quit Logout
Files Running Clusters
Select items to perform actions on them Upload |Newv| &
Noteboo
0 ~v Im/ Name 4 Python3 la
Create a new notebo h
[ VirtualBox VMs Othe
e Text File
(3 Videos
Folder
[ source Terminal

1-cyper. Jupyter Notebook-ta sx00anbI Kypy

Be6-6errepnen, APl unTtepderictepineH, nepekKopiapaan KoHe 0acka Ke3IepAcH IepeKTepal
aBTOMATThI TYpJE IIBIFapy *oHE OHJEY YIIIH MapCHHT KoJaHbuIagsl. OJ KYpBUIBIMJIBIK HEMece
KYpBUIBIMIAIMaFaH Ke3JIEpJIeH JYpPhIC JEPEKTEp/Ii allyFa KOHE OHBI opi Kapal eHJeyre BIHFAIIbI
dbopmarka TypaeHIipyre MyMKIHAIK amazsl. JKanmsl anFaHua, TapcHHT - OyJI 9pTYpili Ke3JepAcH
JepEeKTepl aBTOMATTaHIBIPBIIFAH TYpIE aly, OHJEY KOHE MalgalaHyJblH KyaTThl Kypaibl. by
YaKbIT TI€H pecypcTapiabl YHeMJIeyre, >KeHUIIeTyre MyMKiHaik Oepexai. bynan Oenex Typmi
MaKcaTTapFa apHaJFaH TaHBIMAJl BEO-CKPENHHT JKOHE aKMaparThl aimy Kypanmgapsl 0ap. CoHBIH
Mmeicanbl, Netpeak Parser — BeO-caliTTapiaH JepekTepii >KUHANTBIH, COJaH KeHiH oyapiablH
Ma3MyHbIH Tangaiteia Netpeak Software a3ipseren 6armapaManbiK Kypal.

barmapnama Be6-caiiTTapaH AepeKTep/i, COHBIH IMIHAE MOTIHIIK Ma3MYH/IbI, TAKbIPBIITAPIbI,
MeTa TerTepli, CuUITeMelep MEH KecKiHAepAl >koHe OacKa JJIeMEHTTEepHl KUHayFa MYMKIHJIK
ycbiHabpl. KakeTTi mapameTprepii KepceTyrekaHe aknaparThl ally epeskesiepiH opHaTyFa 0onaibl.
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Mpicaibl, 2-CypeTTe KopCceTUIreH1el KepeKTi JKeli, Kajla, YaKbpIT apalblFblH OanTar ajbli, KUITTIK
CO3/IEP/Il )Ka3y apKbLIbI COJI CO3/EP/Ii KAMTUTHIH OETTep Ti3IMiH ajia ajJaMbl3.

£ Google, Ainaexc, Bing, Yahoo — Mapcep MNC * (0) (NoaHbid aocTyn)

0O

Houwin npoexy

3anpocs! £ Hacrpoiim

B Sarpysure Y Boraswin 4 Ouncrmre Mownckoean cucrema

@ Hpediic * | ure H Mosuuus | Tun pesynstara Tun cormnki

¢ 3ANPOCOR (KAXARIA C HOROH CTPOKW)
UYrobui HauaTL UCNOAL30BaTE Napcep MC. BEEAUTE NOUCKOBLIE 3aNPOCH U HaXMUTe «CTapTs. TaKe Bbl MC > mensT

pe+danaTHKm

cTpemMnam
ppopuas

UYrobsl NnpocMmoTpeTs NOA| BHy0 uHdopMmaumio, Beibepurte na)
P P! pobHy P P!

2-cypet. Netpeak Parser 6armapiamachl

WHuTepHeT pecypcTpajiblH CUITEMECIH KOJI YKETKI3T€H COH, opl Kapall MapCHHI Kacay YIUiH
BeO-mapaxmanapra HTTP  cypaynapein  kibepy Kaxer. Python-ma cypanbic kibeperin
KiTanmxaHalapAbslH KapanaiibiMbl Requests gen atamanbi, byn HTTP kemerimen aepexrepre amy
MaKcaThlHAa Typii omicTepai makaananansl. Coman coH kepekrti BeautifulSoup(BS4) neren XML
xoHe HTML xyxartapbiH Tanjgayra HerizgenreH Python kitanxanamapibslH OipiH OpHATBIN aly
kepek. BS4 - HTML kyxatein Typni Python HbicanmapblHBIH KYpIeli araiiblHa aifHAIABIpyFa
MYMKIHIK amiajbl )KoHe KoO1He CKpaUHT YIIiH KoJaanbuiabl. CKpanuHr 0aphIChIHIA KOMITBIOTED
HTML kyxaTblH ajaTblH CYpaHBICTHI KiOepeai. BeO- mapcHHITiH MiHJETI — NapaklIIaHbIH KePeKTi
OeikTepiHe KoJ *keTKi3y. [lapcuHITI aTan eTUIreH KiTamxaHajaap/bl KoJaHa OTBIPHIIN jKacay KOIbl
3 -CypeTTe KOpCeTIIreH KaHe COJT HeTi3/e Ky3ere acapi[3].

import requests
import re
from bs4 import BeautifulSoup

def parse_request(url):
r = requests.get(url).text
soup = BeautifulSoup(r)
url text = ', '.join([i.text for i in soup.body.find all('p')])
url_text = re.sub('[*A-f,a-58,3,1,H,F,Y,¥,K,0,h,3,1,8,H,F,Y,¥,K,8,h, ,.17]", ' ', url_text).replace(',’, '').strip()
url_text = re.sub('\s+', ' ', url_text)
return url_text

3-cyper. [TapcuHr xacay KoJbl

BKonrakre (VK) sxome YouTube OeitHe Oeimicy muaTgopMachl CHSKTBI JICYMETTIK
JKeJiepieri KbUIMBICTBIK MOTIHIIEP KBUIMBICTHIK OpEKETKE HeMece KBUIMBIC aiiMarblHa KATHICTHI
Ma3MYHHBIH  €peKlle caHaTbel Oonbln  TaObutagsl. MyHpail  MoTiHIep — Xxabapriapasl,
TYCIHIKTEMeENep/l, OciiHe cHumaTTamMaliapblH, TETTEepAl KOHE akKmapar aiMacy MXoHe OpTaK
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naijanany yiliH naijanaHymsiap naiaanaHaTeiH 0acka 3JIeMEHTTep Al Koca alFaH/a, OulaipyIiH
OpTYpJII HBICAaHAAPBIH KaMTybl MyMKiH. OHIarbl JepeKTepli ally JKOHE JKWHAY NpOIECiH
coiikecinme YouTube API xone VK API mapcunri API (Application Programming Interface)
apKBLIBI JKacaiiMbI3[4].

YouTube API mapcunri YouTube nnatdopmaceinnarsl OeiiHenep, apHanap, mikipiep, oiHaTy
Ti3IMJIEpi JKOHE 0acka AJIEMEHTTEP Typalibl aKmapaTThl aidyFa MyMKiHmIK Oepeni. APl xkemerimen
OecifHenepIi opTypiil mapamerpiep OOWBIHINA i37€yre KOHE Cy3yre, Kepy, YHaTy HE YHaTHay
CTaTUCTHKACHIH aJIyFa, COHJal-aK OciHe aBTOPHI MEH OHBIH JKa3bUTyIIbUIAPhI Typalibl akKIapat
amyra Oomanel. On OeiHEHIH TaHBIMANJBUIBIFBIH, TPEHATEPIl, MNaiIaNaHyIIbUIApAbIH  ©3apa
opekeTiH koHe YOouTube-Tiy 6acka acmekTiiiepid Tangayra MyMKIiHIIK Oepei.

0 - ° ettt ot % BB ; C_Shadow Mode

€O & UntitledOipynb
L Dain MamesuTs Bua Beraska Cpepa BLINOMHEHMA MHCTPYMEHTsI Cnpasks

@ = o 0o Xx
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4-cyper. Youtube-API TexHOMOTHSICHI

VK APl mnapcunri VKontakte nmardopmaceiHIarel maiiiananynibuiap, KaybIMIAaCTBIKTap,
xazbanap, mikipaep, ¢GoTocypeTTep KoHE Oacka JJIEMEHTTep Typalbl aKHmaparThl JKUHAY
MYMKiHIIriH Oepeni. APl maiimananymsl npoduibaepi, oOJapAblH J0OCTapbl, KaybIMIACTHIK
KaOBIpFayapsl, *Ka3pUTyIIbUIAp koHE T.0. Typanbl AepekTepai amyra mymkiaaik oepeni. VK API
TaNJayblH KOJNJaHa OTBIPHIN, Ci3 MalJalaHyIIbIHBIH OJCeHIUTITH, e3apa OpeKeTTeCyiH,
Ma3MYHHBIH TaHBIMAIJIBUIBIFBIH TalJail ajachl3, CTAaTUCTHKAHBl ‘kWHai amacei3 koHe VK
QJIEYMETTIK JKEICIH/IE 3epTTeyIep KYprize anachl3.

YouTube API xome VK API apkbuibl nepexrtepii Tangay coiikec (yHKUusIap MeH
JiepeKTepre KOMKETIMAUTIKTI KaMmTamachi3 eTeTiH APl kinTTepiH Tipkey/i )koHe aily/ibl Tajarn eTel.
Conan keifi" opTypJii Oarmapiamanay TIAepl MEH Kypaiaaapbl apKbUIbl JEPEKTEP/Il ally KOHE OHILY
ywin HTTP cypaynapsin naiinananyra Oonazabl. APl maiinanany kesinge THICTI 1uiaTdopmanap
OenriyiereH epexesnep MEH IIEKTEeyJIep/i caKkTay KepeK eKeHiH ecKepy MaHbI3bI[5].

XKubHTBIKTAp .CSV, .XIsX GopmarTapblHIbl caKTanabl. JlepekTepal OKy, OHIeY KoHE Taujay
yurin Pandas tanmeiMan amiblk Oacrankel Python kitamxamacer maiigamansiiansl. KiTanmxanassn
UMITOpPTTAIl ajlaMbI3 1, .read_csv, .read_excel apkbuibl >KUBIHTBHIFBIMBI3IBI OKHUMBI3.
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Beb-ma3MyH KaHAIBIKTap/Ibl, MiKipaepAi, OJOTTapabl *koHe 0acka Ma3MyH TYpJIepiH Koca
alFaHja, OPTYpPJl MOTIH MiHIiMIAepl MEH KYpbUIBIMIAPhIH KaMTHAbl. BeO-ma3zMyHma Kartenep,
Kapamchl3 TaHOanap, apHaibl MiIIMIEy >koHE T.0. CHSAKTBI Iy JAepekTepi OOlybl MYyMKiH.
JlepekTepai naibIHay Iy MEH aybITKYJIAp bl KO YIIIH OHJCY KOHE CY3y KaJaMIapblH KAMTHIbI,
OChLIaIIa )KIKTey camachiH jkakcapTabl. Con ceOenTeH MOTIHI KalbIIKa KeNTipy, MOTIH/II ajlJIbIH
ana eHJiey peTiHze ae Oenrini, Oy AepeKTep i Talaayaarbl MaHbI3IbI KajgaM OoJIbIn Ta0buiaasl. O
MOTiHIEpAl Oip CTaHAAPTTHI MILIiHTE KeNTipyre OarbITTanfaH OipKarap OMiCTepAl KaMTHUIbI, Oy
aKImapaTThl KEHIHT1 Talaay MEH allyabl KEHIIACTE 1.

Kanmer MOTIHAI KIaccHpUKanUsIayJa MAaIIMHAIBIK OKBITY OMICTepPiH COTTI KOJJaHY
JEPEeKTepal alJblH ajla eHJEY/i, COHBIH IIIHJIE TOKeHaepre Oeiyxdi, stop cesmepai (MbIcalibl,
HIBUTAYJIAP/bI, €CIMIIKTEPl) aJIbIll TacTay/ bl )KOHE HOpMaiaynabl Taman erefi. MoTiHal KasblnKa
KENTIpYAiH MaKcaTbl MOTIHHIH OIpKENKI J>KOHE CTaHJApTTaJIFaH KOPIHICTEpiH kacay OOJIBII
TaObIIaAbl. ApHAIBI KAJBINKA KEJITIPY SMICTEPIH TaHAAYy HAKThI TAllChIpMara oHE OHACYIl KaXKeT
€TeTIH MOTIHIIK JepeKTep TypiHe OalmaHbIiCThl. MOTiIHIAI KajblllKa KENTipyAiH Keibip Herisri
omicrepi:

- bip peructpre kentipy, MoceneH Kimi opinmeH xa3y: byn omic MoTiHHIH Gapibik
opinTepiH Kimn opinTepre TypaeHaipeni. Ox op TYpii opin *KaraalaapbelH aXbIpaTy YIIiH Maiigansl
KOHE O3/l COMKECTeH IIPY MPOIECIH KEeHIIAETEe .

- TanOamap MeH ThIHBIC OenTiiepiH *kor: by Kagam TeIHBIC Oenriyiepi, caHaap HeMece
apHaiipl TaHOAJIAp CUSAKTHI KOKETCI3 TaHOAIap Ikl )KOKOIBI KAaMTUABI. byTanmayra ocep eTyi MyMKiH
KOKET eMeC aKmaparThlH MOTiHIH Tazapraabl. Ochl €Ki MIHIETTI OpbIHAAY YIIIH 5S5—cyperTeri
cleaning() GyHKIUSACHIH MIAKbIPAMBI3.

def cleaning(text):
text = text.replace(”,", "

e

)
text = re.sub('http[s]?://(?:[a-zA-Z]|[@-9]|[$-_@.,&+]|[!,*\(\),]]|(2:%[0-9a-fA-F][@-9a-fA-F]))"', "', text
text = re.sub('[*A-8,a-4,9,1I,H,f,Y,¥,K,0,h,3,i,9,H,7F,Y,¥,K,8,h]", ' ', text)
text = text.replace('("', ")
text = text.replace(')’,
text = re.sub('_", "', text)
text = re.sub("\s+', ' ', text)

return text.strip().lower()

5-cyper. MaTiHAl TazaTy koHe Oip perucrpre KenTipy QyHKIHSICHL.

Keneci kamam Tokenaepre Oeny yuriH 0i3 nltk mMomymin »xoHe word_tokenize criHBIOBIH
nltk.tokenize wmomyninen wmmopTTan KarthipMmbi3. OCBIaH COH MOTIHAI EHTI3y peTiHzae
KaOBUIIANTBIH J)KOHE TaHOAIAyBIIITAp Ti3IMIH KalTapaThiH tokenize_text GyHKIUSICHIH jKacaiiMbI3.

NLTK kitanxaHachlH NMaijanany YUIiH ajJbIMEH TOMEHET1/Iel OpHaTy KaykeT 00Iybl MyYMKIH
exeHiH eckepiHi3. Conpmaii-ak nltk.download() ¢yskimsiceiH malianaHeil, TOKCHU3AMS YATLIEpi
TOPI3/11 KAXKETTI peCypCTapIbl )KYKTEI ally KaxerT.
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text label label_name Tokenize_text
44 [Llegenuck, yononok! A Gl MOr yOUTE JECRTOK Yeno... 1 crime LIesenick yanwnok A Osl Mor YOUTs JECATOK YRNOBE. .
45 Bl I0M#HE 3HATE CEAYac. Brl NPHHOCHTE I8HEM. Y. 1 crime Bbl JOMEHE] 3HATE CEMYAC bl NPHHOCHTE DEHEMM Y M...
46 3PA OHM EMNK 1 crime 3PA OHW HMTIH
47 C 31 Ha 1 3aHauHyw v Gadywsi 1 no yTpy 3adepy .. 1 crime C Ha 3aHauHyw0 v Gadyweu 1 no yTpy 3adepy Gomdsl
48 Msl pazoLLInen BALWN WHTM (DOTO BCEM BALUWM JDY3bAM... 1 crime  Mbl PA3OLUNEM BALWK WHTHM OTO BCAM BaLLWM APYILAM...
49 Cheqyiolee, 4T0 R CABNAK, 3T0 OTPEMY YLUM NedM W... 1 crime CMeOyHLLIeE YTO A CLENaK 3T0 OTPEXY YLUW NEgM U...
50 Hy W CEONBKD NIOER A AOMHEH SWLE yOuTs, yTodsl 0., 1 crime HY W CKDMBKD NiONei A A0MmKeH el yauTs yTods ofo...
5 A HUKOTDA He 3HEKD, KOTAA 3T0 YYOOEMLE NPOHNEHE... 1 crime A HMKOTGA HE 3HAKD KOT4a 3T0 YYQOBMLLE NPOHMEHET..,
hi MHe HpasuTCR yaMBaTL NIDAEA, NOTOMY 4TO 3T0 BEC... 1 crime MHE HpABWTCA YEWEATE MHOOEA NOTOMY 4TO 3T0 BeCe. .

6-cypet.Tokennepre OeiHreH, apThIK CUMBOJIIap/IaH Ta3ajaHFaH JaTaceT.

KoceiMia MoTiHre mry KOCaTbIH Kellecli Ol - TOKTay cesnep. TaOburu Tuiai eHaeyAeri
TOKTAy CO3JIep - CEMAHTUKAJIBIK XYKTEMEHI KOTEPMEHTIH >KOHE MOTIHII TajjayFa alTapIbIKTai
yJiec KOCIIANThIH KU1 Ke3/IECETiH co3/iep, oylap 9[eTTe )Kail FaHa ILbLIAY, €CIMIIK, )KAJIFAYJIbIK KOHE
Oacka Ja kemekii cesnep 0onansi[6].

Tokray ceszmepii KoJAaHy MOTIHAI TajlfayAblH HAKTbl TalChIpMachl MEH KOHTEKCTIHE
OaliTaHBICTBI €KeHIH TYCiHy MaHbI3abpl. KelbOip karmaiinapaa TOKTAaTy ce3/epi CHHTAaKCHCTIK
KYpBUIBIMIIBI CakKTay YIIIH HeMece TajaayablH Oenrimi Oip Typiepinae maiiaansl 00Tybl MYMKiH.
JlereHMeH, KONTETeH Moceselep/e Talfaybl jKakcapTy *oHE JEpeKTep eJEeMIH a3alTy YIIiH
TOKTATy Ce3/IepiH MOTIHHEH LIbIFapyFa 0omaabl. ToKTay ce3nep/i KoIAany IbIH apThIKIIBUIBIKTAPbI:

- [yxasr azaiiTy: TokTay ce3l KOO MOTIHHEH KMl Ke3JeceTiH, Olpak akmaparchbl3
ce3liepll KOKFa KOHE TallJayJblH CalachlH >KaKcapTyFa, Iy Ce3JepIiH HOTIKeNepre ocepiH
azaiiTyra MYMKIH/IK Oepent;

- OHJey i KbUIAMIATY: TOKTATY CO3JEPIH KO MOTIHJET1 CO3ACP/IH CaHBIH a3alTybl
MYMKiH, OyJ1 ecenTeyep/i )KbUlaMIaTa bl 5KoHEe Pecypc TajanTapblH a3alTaibl.

Tokray ce3nmepiH aHBIKTaMachl MEH KOJIJAHBUTYBl HAKTHI TallChIpMa MEH MOTIHII OHJey
anroputMiHe OainaHbICThl. KenTeren MoTiHAI ©HAEY KiTanmxaHalaphbl

MEH KypajJapbl opTYp:il TULEpre apHajdfaH JalWblH TOKTATy Ce3Jep Ti3IMIEPIH YCBIHAJBI,
oJapipbl Ci3 63 KaXeTTUIKTepiHi3re cail maiigamaHyra Hemece TeHeyre O6osaapl. TokTay ce3mepai
KOJIZIaHYIbIH KeMIILTIKTep1:

- MotinMoHHIH sxoFanybl: Kelizie ToKTay ce3liepi ceMaHTHKAJBIK JKYKTEMEHI KeTepyi
MYMKIH JKOHE MOTIHHIH KOHTEKCTIH Tajjay YIIH MaHb3bl. OnapIbl ajlblll TacTay aKmapaTThIH
KOFaJTybIlHa HEMeCe MaFbIHAaHBbIH OypMasiaHybIHa 9KeTyl MYMKIH;

- Tin epexmenikrepi: Tokray ce3nepaiH Ti3iMi op TUIre *oHE Tarchlpmara Oedimaenyi
KepeK. OPTYpJIi TULIEP MEH KOHTEKCTTEp/E 9p TYPJIi TOKTATy ce3nep OOJIybl MYMKIH, COHIBIKTaH
TOKTay CO3JIepiH TaHAaFaHa abail 601y Kepek.
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41.41

7-cyper. [lepekTep )KUHAFBIHAA apTHIK IIYAaH Ta3apThUIFaH KbUIMBICTBIK)KOHE KbIIMBICTBIK €MEC
MOTIHJIEp YJeci

Ce3 oyntel (WordCloud) - Oys1 MOTIHAIK AepeKTepIiH KOPHEKI KopiHicl, MyHIaopOip ce3iH
OJIIIIeMI OHBIH OEpuUIreH MOTIHJAErl JKHUIrIHE HEMECEe MAaHBI3IbUIBIFBIHA ITPOIIOPIIHOHAIIB.
Kyxarrapaa, makana HeMmece BeO-CalWT CHUSKTBI CO3JEp )KUHAFBIHIAFbl €H MaHbI3/Ibl TePMHUHEP]
OeJieKTey YVIIIH KOJJAaHBUIATHIH TaHbIMAN BU3yanu3aius omicrepi O6ap [7]. Ocbuiaiima, BeO-
KOHTEHTTET1 KBUIMBICTBIK MOTIHIAEP/I KIKTE€y VIIIH JepeKTepiAl >KMHAY MEH JailblHaay/bIH
MaHBI3BUIBIFBl CEHIM/II JKOHE OKUIII JACPEKTep KUBIHTHIFBIH KaMTaMachl3 €Ty, JKIKTEY TNIIITiH
KaKcapTy, UIyAbl KOK >KOHE 3epTTeyiH KailTalaHy MYMKIHIITIH KamMTamachl3 €Ty OOJIbII
TaObLIA/IbI.

KopbITbiHABIIAN  Kedin, MOpQOJOrHsIbIK Talfay oJIIiCTepiH e3repTy BeO-KOHTEHTTETI
KBIJIMBICTBIK MOTIHAEPAIH JKIKTENyiH jakcapTyra MyMKiHAik Oepexi. Toxenuzaumsael, TF-IDF
BEKTOPH3AIUSICHIH, TOKTAY CO3JEPIH KOKJbI, MOTIHAEPAl JIeMMaTH3alUANIayIbl >KOHE EMIICHI
TY3€Tyli KOJJIaHy, COHBIMEH KaTap Ke3JIeWCOK OpMaH aJTrOpUTMIiH MalgadaHy KBUIMBICTBIK
MOTIHAEPi OHILY/Ie )KaKChl HOTHKETIepIi KopceTe/i.

O3IpJIEHreH OJICTEP MEH KypasJap KbUIMBICTHIK MOTIHIAEPAl aHBIKTAy JKOHE Tajjay KaxKeT
OoJaThIH OPTYPIl cajanapia, MbICajbl, aKIapaTThIK KayilCi3AiK, KYKbIK KOpPFay »KOHE QJIeyMETTIK
KeJTUIepe KOJIIaHbUTYbl MYMKIH.

MoTiHAIK JepeKkTepAl OHIEY JKOHE BEO-KOHTEHTTErl KBUIMBICTBIK MOTIHAEPAl IKIKTEY
CaJIaCBhIHJIAFBI Op1 Kapa aMBITy KOHE 3epTTEy KUK OpTaja NanJalanyIbuiapablH Kayinci3mir
MEH KOpFaJIyblH KAMTAaMacChI3 €Ty YIIiH 6T€ MaHbI3/IbI.

XKannsl anranna, )KyMbIC HOTHKEIEpl BEO-KOHTEHTTET1 KbUIMBICTBIK MOTIHAEPAl OHACY JKOHE
KIKTEY CalachIHAAFbl 3€PTTEYJEPiH O3€KTUIIN MEH MaHBI3JBUILIFBIH PacTaiibl, COHBIMEH KaTap
OChl MOCEJICHI Iemry YIIH MOP(OJOTUSIIBIK TangayablH MOoAUUKAIUSIAHFAaH OIICTepPiH
KOJIIaHYIBIH QJIEyeTiH KOpCeTe/Ii.
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CBOP U ITOAT'OTOBKA JAHHBIX KPUMHNHAJIBHOI'O KOHTEHTA U3 BEB-
NCTOYHHUKOB

AHHOTAIINA

[IpecTtymHBIE TEKCTHI, TaKWe KaK IUIAHUPOBAHHWE NPECTYIUICHWH, MPHU3BIBBI K WX COBEPIICHUIO,
pacnpocTpaHeHue JIOKHONW HH(POPMAIINY, MPEICTABISIOT YIrPo3y OE30MacHOCTH B CETEBOM IIPOCTPAHCTBE.
BrisiBinenne n knaccuukanus TakuX KPUMAHAIBHBIX TEKCTOB CTAHOBHUTCS HEOTHEMIIEMOU Y4acThi0 OOPHOKI C
MIPECTYIMHOCTHIO B MHTEPHETE. B CBsI3W ¢ yBenmndueHHEM 00beMa ITOCTYITHOW B CeTH WH(MOPMAIMH B POCTOM
MIPOTUBOIIPABHBIX JIEUCTBHUM, CBSI3aHHBIX C HWHTEPHETOM, BO3HUKAECT HEOOXOAUMOCTh pa3paboTKh
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3¢ (EKTUBHBIX METOIOB M IOIXOIOB JJIsi aBTOMAaTHYECKOTO BBHISBICHUS U KJIaCCU(UKAIMK TMPECTYITHBIX
TEKCTOB.

OnmHUM W3 METOJIOB, TPUMEHSEMBIX MPH PEIICHUH 3a1ad KJIAcCH(PHUKAIMM TMPECTYMHBIX TEKCTOB,
SIBJIICTCS] MCITOJIb30BaHKE MOP(OJIOTHIECKOro aHamm3a. Mop(hoJoTHYeCKuil aHaIu3 TI03BOJISIET MCCIIEI0BaTh
CTPYKTYpY CJIOB, UX TpaMMaTthdeckue (POpPMBI, a TaKKe JICKCHYSCKHE M CHHTAKCHYECKUE OCOOCHHOCTH.
OnHako MpecTyNmHbIE TEKCTHI OONANar0T OMpPEACICHHON CIEU(UKON, MO3TOMY CYIIECTBYIOIIAE METOJbI
MOpPGOTOTHYECKOTO aHaMM3a He Bcerna d3PQPEeKTUBHBI MPH WX KiIacCU(pUKAIWH. B CBSI3M ¢ 3TUM BO3HHKAET
3a/1aua MOMU(UKAIIUN U COBEPIICHCTBOBAHUS CYIIECTBYIOIUX METOIOB C IENbI0 TOBBIIICHUS TOYHOCTH U
JOCTHXKEHHS MAKCUMAITLHO JIOCTOBEPHBIX PE3YJIbTATOB.

KiwueBbie ciaoBa: Be6-kontent, Scikit-Learn, NLTK, TensorFlow, Python, Jupyter
Notebook,BeautifulSoup(BS4), XML, HTML, mamiaHOe 00ydeHHeE.
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COLLECTION AND PREPARATION OF CRIMINAL CONTENT DATA FROM WEB
SOURCES

Abstract

Criminal texts, such as planning crimes, inciting unlawful acts, and sharing false information, pose a
threat to security in the online environment. Detecting and classifying such criminal texts is becoming an
integral part of combating cybercrime. With the increasing volume of publicly available information and the
rise in illegal activities on the Internet, it is necessary to develop effective methods and approaches for the
automatic detection and classification of criminal texts.

One of the approaches used in the classification of criminal texts is the application of morphological
analysis methods. Morphological analysis allows for the examination of word structures, their grammatical
forms, and lexical and syntactic features. However, criminal texts have distinct characteristics, which means
that existing morphological analysis methods are not always effective for their classification. Therefore, the
task of modifying and improving existing methods arises in order to enhance accuracy and achieve more
reliable results.

Keywords: web content, Scikit-Learn, NLTK, TensorFlow, Python, Jupyter
Notebook,BeautifulSoup(BS4), XML, HTML, machine learning.
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BEB-KOHTEHTTEI'TI KbI/IMBICTBIK MOTIHAEPAIH EPEKINEJIKTEPIH TAJIIAY

Tyiiin

WHTepHETTIH HETi3i - BEO-KOHTCHT, OV OpTYpii OHNAWH Iiardopmaiiap apKpUIBI jKacaJiFaH JKOHE
TapaTbUIaThlH MOTIHZACP, CypeTTep, OCiiHe, aymuo 3JEMEHTTEPiHiH >kKMHarbl. O OiaybIMbI3Fa, IIEIIM
KaOBUIIAybIMBI3Fa JKOHE TIKIp KaJIBINTACTHIPYBIMBI3Fa dcepiH Turizeni. Ockl opaiia BeO-KOHTEHTTIH Te3
TapallybIMEeH HWHTEPHETTIH NaimacklMeH KaTap Oenriymi Oip Kayim-kaTtepsiepi ne 0ap KOHE OJIEeyMETTIiK
Mocenenep Tyre3anbl. Con MacerenepaiH Oipi - BeO-KOHTEHTTE KBUIMBICTHIK MOTiHAEpHiH Oomybl. On
KBUIMBICTAp, 3aHCBI3 OPEKETTEP, 30PJIbIK- 30MOBUIBIK, 3aHCHI3 cayja JKoHe 0acka Jia KeJICHCI3 KyObUT bICTap
TypaJibl aKNapaTThl KAMTH/IBL.

2020 KBUTBI JKanmail OHJIAHFa KONy HOTWKECIHIe KUOEepPKBUIMBICTApIALIH caHbl 2019 xbuiMeH
cansicThIpranga 358%-ra, 2021 >KbUTHl OHJIAMH KBUIMBICTAp CaHBI aJIIBIHFBI KBUIMEH calbicThipranga 125%-
Fa ecTi. OneM/ie op caraT cailbiH 97 agaM IepeKTepiH ChIPTKa MIBIFYBIHBIH KypOanb! 00mmbl. 2022 KbUTIBIH
OacTarkbl KapTDKBUIABIFBIHIA 236,1 MIITHOH TeneMIik OarmapnamMa malybuTbl TipKedi xoHe opOip S-1mi
FaJlaMTOp TalJalaHylIbICHl 3USHIBI clITeMeci 0ap 3JeKTPOHABIK TomTa XadapiamanapbsiH amThl. Co
KbUTbl Meta MoOWIbAl madpananymbsiiapAbpiH Facebook kyieciHe Kipy TipKenri JepeKTepiH ypiayra
oarprrtanran 400-gen actam 3usHb! 10S xoHe Android Komman6anapeH TanTsl. OchUTaiia KHOSPKBLIMBIC,
aNasKTBIK, XaKepIiK Maldybuiaap jkoHe 0acka JAa KbUIMBIC TYpJIepi KOFaM YIIiH Kyp/elli Macesere aifHaIbl.

Kinrrik ce3nep: Be6-kontent, Cemantrka, iOS, Android, Facebook, Instagram, Twitter, mamuHa bk
OKBITY.

Kipicne

Kazipri koramaa raimamMTop Keiici eMipiMi3IiH OapiblK canaiapbiHaa 0acThl pesi arKapajbl.
WHTepHeTKe KeH KON JKeTIMIAUNK MeH HUQPIBIK TEXHOJIOTHAJapAbIH JaMybIHBIH apKachblH/a
ajlamMJap caHayJsibl CeKyHATapAa HaKThl yaKbIT PEKUMIHJE JEPEKTEpre €MIH-€pKiH KOJ JKeTKi3yre
’KOHE KapbIM-KaThIHAC JKacayFa MYMKIHIIK aJlfbl.

KpuiMbIcTappl KOCTapiay JKOHE OFaH INAKbIpy, JKaJFaH axnaparineH O0ejicy CHSKTHI
KBUIMBICTBIK MOTIHJED JKETUTK OpTaAarbl KayilCi3[ikke Kayin TeHaipeni. MyHaail KpUMHHAIIbI
MOTIHJIEP/1 aHBIKTAy YKOHE JKIKTEY JKeJiJIer KbUIMBICTIEH KYPECTiH Kypamiac OediriHe ailHaysa.
Kenine KomKeTIMII aKmapar KeJeMiHIH YJIFaloblHa JoHE VHTepHeTKe KaThICThl 3aHFa Kapchl
opekerTep KeOeroiHe OailylaHbICTBl KbUIMBICTBIK MOTIHIEpP/l aBTOMATThl TYpJE AaHBIKTAy >KOHE
capasay/IbIH THIMII 9icTepi MEH ToCUIIepiH a3ipuey Kaxer[1].

Beb-xonmenmmezi KblaimvlcmulK MominOepoiy epeKulenikmepin mauioay

KBUIMBICTBIK MOTIHAEpP KBUIMBICTAp, jKacay oIicTepi, Olapiabl YHBIMIACTBHIPY, aJasKTHIK
cxemaJiapbl *oHe 0acKa J1a 3aHChI3 OpEeKeTTep Typajibl MAIIMETTepAl KaMTHAbl. MyHaail MaTiHIep
oJIap/ibl TaHyFa MKOHE JKIKTeyre KOMEKTeCeTiH Oenrini Oip TUIMIK epeKIIeTiKTep MEH CTUIMCTUKAFa
ue Oonbin keneml. OnapAbplH epeKIIETIKTEepiH Taljay OCBIHIAH Ma3MyHAapAbl KaparaibiM
MOTIHJIEp/ICH epEeKILeIeHAIPETIH Oenrijiep MeH Oenriiepai aHbIKTayFa MYMKIHJIIK Oepeti.

KpITMBICTBIK MOTIHIAEPAIH Tarbl Olp €peKmIeNiri ojapiblH Ma3MyHbIHAa Oonaapl. Omapma
KBbUIMBICTap, KbUIMBICKEPJIEP, ONapiblH MOTHBTEpi, >Kacay OiCTepi MEH 3apJamnTapbl Typalbl
MoJIIMETTep O0Iybl MYMKIH. ByFaH KbUIMBICTApIbIH CHIIATTaMachl, alasKThIK CXEMallapbl, 3aHChI3
Ma3MyH/Bl Tapary xoHe T.0. Kipemi. KpUIMBICTBIK MOTIHAEpAE KOKaH-JIOKKBIIAP, 30PIBIK-
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30MOBUTBIK, Oaiarar ce3lep JKOHEe MaiallaHyIIbuIap YIIiH 3USHIBI )KOHE KOpJiaybl MyMKiH Oacka
Ma3MyH 0oJiybl MYMKiH. byraH Koca, BeO-Ma3MyHAaFbl KbUIMBICTBIK MOTIHIEPl Taly >KOHE KOO
KHUBIH 00Nybl MYMKiH. KpUIMBICKEpIIEp ©3 MarepuaiapblH JKachIpy >KOHE Tapary YIIH opTypdi
oMiCTEp MEH TaKTHKajdapabl KoimaHaabl. KyKbBIK KOpFay opraHaapbl MEH BeO-CalT oKIMIILIEpi
aHBIKTaMaybl YIIIH OJIap aHOHUM/II TIPKEeNTUIepIi, aknaparTsl Mudpiayasl, 5KackIpbIH CLITEMENepIi
YKoHE 0acKa dJicTep i Mmaiananabl.

KbUIMBICTBIK MOTIHAEPAIH OCNTiiepiH aHBIKTAayFa apHaJIFaH JKYMbICTap/a HETi3iHae TeMeHjae BeO-
KOHTEHTTErl KbUIMBICTBIK MOTIHACPAiIH HEri3ri epeKIeTiKTepi anbIKTanabi[2]:

1. ApHaiibl JIGKCUKA JKOHE TEPMHHOJIOTHSA: BeO-KOHTEHTTeri KbUIMBIC MOTiHJIEpi KeOiHece
KBUIMBICKA, 3aH OY3YIIBUIBIKTapFa, KYKbIK KOPFay OpraHgapblHa )oHE COT iCiH XKYpri3yre KaTbICThI
apHailbl JIEKCMKa MEH TepMHUHOJIOTHSHBL, )KaproHIapAbl *koHe ab0peBuarypanapabl KaMTUabl. by
TEPMHUHJECP SPTYPJi KBUIMBIC TYpJEpiHE, KBUIMBICTBIK OPEKETTIH OIiCTEpiHE MOHE KYKBIKTHIK
YFBIMJIapFa KaThICTBI KOJIJAHBUIYBl MYMKiH. Bysl epicTeH Teic amammap ymiiH Oenrici3 Hemece
TYCiHY KHbIH OOJIypl MYMKiH Oipereil epHeKTeplli, KbICKapTyiapAbl HEMece KOATBHIK CO3AepAi
KaMTYbl MYMKiH.

2. Crunpaik Oenrinep: KplIMBICTBIK MOTIHIAEPAIH Oacka MOTIH TYpJEpiHEH epeKIIeIeHEeTiH
O3IHIIK CTUIBAIK Oenrici Oomysl MYMKiH. byn gepeki >koHE jaHama Ce3Jepli KOJJAAHYIBL,
IIMEJICHICTI JKOHE JpaMaliblK arMoc(hepaHbl KYPYIbl KOHE capKa3M, UPOHHS HEMece Kapa FOMOp
ANIEMEHTTEPiH KOJIIAHY/bl KAMTYbl MYMKIH.

3. OMonmoHanApl 00sy: BeO-Ma3sMyHAAarbl KbUIMBICTBIK MOTiHAEP OKBIPMaHAapAa KYIITi
SMOLMOHAJIBIK peakiusuIapAbl TyAbIpybl MyMKiH. Onap 30pibIK-30MOBUIBIK, KbUIMBICTAp HEMece
KOPKBIHBIII, PEHIII HEMECE AMITATHsI CE3IMiH TYIbIPaThiH KypOaHIap/IblH CHITATTaMalapblH KaMTYbI
MYMKiH.

4, ApHaiipl MM MeH KYpbUIbIM: BeO-KOHTEHTTErl KbUIMBICTBIK MOTIHIEP apHaWbl MillliM
MEH KYpBUIBIMFAa He OOoNysl MYMKiH. Mpicanbl, onapaa KbUIMBICTapAbIH —erKeH-Terkeii
CHUIaTTaMachl, alifakTap, 3aHIbl KyXaTrTap HeMece KbUIMBICTBIK OKHMFalap Typalibl >KaHAJbIKTap
60mysl MyMKiH. Onapabel oHriMenep, OasHaaManap HeMece aHAIMTUKANIBIK Makajgaiap TYpIHIE /e
yiibIMacTBIpyFa O0sabl.

5. Manumynsmnus KoHe anjay: BeO-Ma3MyHIAarbl KbUIMBICTBIK MOTIHJIEP OKBIPMaHIAP/IbI
MaHMIYJSLMSIIAY KOHE anjay YIIiH MaijanaHsliybl MyMKiH. Onapaa Oenrim Oip MMMIUK Kacay
HEMece ayJJUTOPUSHBIH IKIpiHEe dcep €Ty MaKCcaThIHAA JKaJFaH aKIapar, sKaJFaH JoJeNiep HeMece
KAChIPBIH HUET OOyl MYMKIH.

KpITMBICTBIK MOTIHAECPI MaHUIMYIALMIIAY KapKbUIBIK IIBIFBIHIAAP, KayINCI3AIKKE Kayir
TOHJIIpyl HeMece KbUIMBIC JEHIeiiHIH apTybl CHSAKTBI ayblp 3apjanTapFa oKellyl MYMKIH.
COHIBIKTaH MaHUNYISLUS MEH aNasKThIK KeH TapalfaH OHJIAMH OpTaja KbhIparbl 00Ny KOHE
aKmaparThl CBIHU TYPFbIIaH Oaranay MaHbI3IbI[3].

BeO-KOoHTeHTTer1 KbUIMBICTBIK MOTIHIAEP/IH OChl E€pEeKIIETIKTEepIH Tajlgay aKnapaTrThlH OChI
TYPIH JKaKChl TYCIHYre >KOHE OHJeyre, MaiJalaHyIbUIapAblH Kayilci3diri MeH KOpFalyblH
KaMTaMachl3 eTyre J>KOHE OHJIAHH OpTaJarbl KBUIMBICTHIK OpEKETTepre THIMAI Kapchl TYpyFa
keMmekTeceni. OnaH 0esek KbUIMBICTBIK OpeKeTKe OailaHbICThl BeO-Ma3MyH KYIMSUIBUIBIK T€H
KYKBIK KOpFay OpTraHIapbIHBIH THIHIAybIHAH HeMece OaKbUIayblHaH KOPFay VIIIiH JKHi KOITAaJajbl
KoHe mmdpranaabl. byn xabapiap MeH AepeKkTepal Kopfay YILUIH apHaibl Oarnapiamaiap MeH
ANITOPUTMIEP/l MaliJanany bl KAMTYbl MYMKIiH.

MyHail MOTiHAEp 9/1eTTe aHOHUMJII TYpJle HemMece OYpKEHIIIK arTap apKbUIbl KapHUsIaHa/bI.
KpITMBICTBIK KayBIMJIACTHIKTBIH MYIIIENIepl ©37epiHIH JKeKe OachlH CaKTan KalyFa KoHE KYKBIK
KOpFay OpraHapblHbIH aHBIKTAyblHA >KOJ1 Oepmeyre ThIpbicaabl. Onap opeKeTTepiH aHOHUM/II
cakTay YIIiH aHOHHMJI Opay3epiepii, BUpTyaasl skeke skemizepai Hemece VPN (Virtual Private
Network) sxoHe Oacka Kypaiaapnabl nainanana anaabl. KbUIMBICTBIK MOTIHAEPIIH €peKIIeTiKTepi
MEH Oelnriziepi YHeMi e3repin OThIPaJIbl )KOHE ©3repMelti KeNTiKk oprara Oerimaeneni. CoHABIKTaH
BEO-KOHTEHTTET1 KBIJIMBICTBIK MOTIHAEP/I Tayay MEH XKIKTeyHiH KaHa 9[ICTepi MEH KypasiJapblH
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Kacayra OaFbITTalIFaH 3ePTTEYIICP ©3€KTi OOJIBIN TaObLIaIbI.

Konoauvicmazol 20icmepOin anciz scakmapvii aHbIKMay

BeO-koHTEHTTET1 KBUIMBICTBIK MOTIHIASPAl TaJJAy[blH KOJIJIAHBICTAFbl OICTEPIHIH oJICi3
KAKTapbIH aHBIKTAY JKIKTEYIIH THIMAUIITT MEH AQJIITIH apTTHIPyAbIH MaHbI3abl 30p. Keitbip TunTik
QICci3aiKTepre MbIHANAp *Karaapi[4]:
1. Jonmik >KeTKUTIKCI3: KeWOip omicTep KBUIMBICTBIK MOTIHIAEPAl aHBIKTay/la IIeKTeyl
TOIIIKKEe W€ O0Mybl MYMKIH. ByJT MOTIHAI ajiblH ajla eHICYIIH >KeTKUIIKCI3IIiriHeH, TOJBIK eMec
MYMKIHAIKTEp >KMBIHBIHAH HEMECe VJITiHI OKBITYFa apHAaJFaH IIEKTEYIl JCPEKTep >KUbIHbIHAH
TYBIHAAYBl MYMKiH. HOTH)KeCiH e ®KaFaH OH HeMece KallFaH Tepic HOTHKEIEPIiH KOFaphl ICHI el
OPBIH aJTybl MYMKIH.
2. Tinmik toyenminik: Keibip omictep Tinre ToH OOMybl MYMKIH JKoHE Oacka TuIIepIeri
MOTIHAEPMEH THIMAL )KYMBIC icTeMeyl MYMKiH. bys kenTiii Hemece XalblKapajblK MOTIHAEPAi
Tanaay Ke31H1e KAUBIHIBIKTApP TYABIPYhI MYMKIH.
3. CraHgapTThl eMec MOTIHAEPAl OHIey KOK: KoNIaHBICTaFbl QICTEp SACTTE JKaHAIBIKTAP
Makajanapel Hemece OJIOrTap CHUAKTBHl CTaHAAPTThl MOTIH MINIIMAEPIH Talfay YIUiH 93ipJieHel.
JlereameH, BeO-Ma3MyHJarbl KBUIMBICTBIK MOTIHAEP TYCIHIKTEMENep, oJIEYMETTIK JKeiJeri
*azbanap Hemece MUGPIBIK MOTIHAEP CUAKTHICTAHAAPTTHI eMeC MIIIMAEPi KaMTybl MYMKiH. by
OJIap bl TUIMJII TAJIJAy MEH KIKTEY/I KHBIHIATAIbI.
4, AliHanmyra KapcbUIbIK: KBIIMBICTBIK 3JIE€MEHTTEp KOJJAHBICTAFbl Taujaay KyhenepiH
aifHaJIBINl OTY YUIIH YHeMi Oeiimuenimn, jkaHa omicTepii JaMbITaabl. Byl CHHTaKCHUCTIK Hemece
CEMAHTHUKAJIBIK TPIOKTEPHAl KOJAAHYIbI, Iy Typalbl aKmaparThl €Hri3y[l HeMece >KaHa MOTIH
mimniMAepiH  maigamaHyabl  KaMTybl MYMKiH.  JleMek, KOJJaHBICTaFrbl — QIICTEp  MYHIAM
MaHUNYJSIIMSIIAPFa 0call OOJIBIMN, THIMAUTITHXOFAITYbl MYMKIH.
5. MoTiamMoHIK Tanaaynarsl mekteynep: KelOip omicTep KbUIMBICTBIK MOTIHAEPAl KIKTEY
Ke31H/1€ MOTIHHIH KOHTEKCTIK €peKIIENIKTEepiH KeTKIIIKTI TYpAE ecKepMeyl MYMKiH. MOTIHMOHHIH
IIBIHAWBI TAOUFATHIH aHBIKTAy/la MaHBI3bI POI aTKAPYbl MYMKiH, COHABIKTAH OHBI KETKIIIKTI TYpAe
€CKepMey JIYPhIC EMeC HOTIKEIEpre oKelyl MYMKIH.

6. CeMaHTUKANbIK aKOmapaTThl OHJEY MYMKIHIITIHIH MIEKTeyniairi: Mopdomorusibsix
TanJayblH KeuOip omicTepl TEK MarblHAJIBIK Ma3MYHBIHA JKETKUTIKTI MOH OepMel, MOTIHHIH
dopmanabl KoHE TpaMMATHKAJBIK EPEKIIEeNIKTEepiH TajJayMeH IIeKTelyl MyMKiH. JlereHmeH,
KBIJIMBICTBIK MOTIHJEPE KACHIPBIH MaFbIHAJIAP, €KIYINTHUIBIKTAP JKOHE TEPEHIPEK TYCIHYII KaKeT
€TeTIH apHaibl CO3/IIK KoJ1aHy 00ybl MYMKIiH.

7. MoTIHMOH/IIK aKNapaTThl eJleMey: KoplIllec co3ep, ColeMaep HeMeCeKyKarTap CUsSKThI
MOTIHMOH/IIK (pakTopiap MOTIHAL XKIKTEeyre auTapibiKTail ocep eTyiMyMkiH. bipak keit0ip amictep
OJIap/IbIH apachIHJAFbl OailaHBICTap MEHTOYENIIKTEp/Il ecerke aiMail, jKeke ces3aepil Hemece co3
TIpKECTEpIH TalJayMeH FaHa IIEKTelTyl MYMKiH. Byl KbUIMBICTBIK MOTIHAEPIIH KOHTEKCTIK
epPEKIIeNIKTEPiH JKETKIUTIKCI3 TYCIHYTe )KoHE TYCIHAIpyTe 9Kelyl MyMKiH [5].

8. OneyMeTTiK-MoJIeH KOHTEKCTTIH €CKepinMeyi: BeO-KOHTEHTTETl KbUIMBICTBIK MOTIiHIED
Oenrini  Oip TomTapMeH, KaybIMJIACTHIKTapMEH HeMmeceaiiMakTapMeH OalllaHBICTBI HaKThI
QJIeyMETTIK-MOJICHH cUIIaTTamaiapra ue 00sybl MyMKiH. Byl MyMKIHJIIKTEp KbUIMBICTBIK OpPEKETIIEH
OaiiaHpICTBl OOTYBl MYMKIH Oenrisii Oip ce3/iK, KbICKapTyJap HeMece TeXHHKAJbIK TepPMUHAEP.Il
naigananyra acep €Tyl MyMKiH. OcblHAall olleyMeTTIK-MSJCHH AacHeKTUIepAl ecemKke aiy
KBUIMBICTBIK MOTIH/AEP/IIH JKIKTEIY1H jKaKcapTyFa KOMEKTECeIl.

BeO-KoHTeHTTer1 KbUIMBICTBIK MOTIHAEP YHEMI JIaMBbINl OTHIPAJIbl, aj KbUIMBICTHIK CXeMmaiap
MEH TaKTUKa YakKbIT oTe e3repyl MyMKiH. COHIBIKTaH MOPQOJIOTHIBIK Tajllay oIiCTepl MKEMI
MOHE KbIJIMBICTBIK MOTIH/AEP/IH KaHa TYpJepiHe )KOHE KbUIMBICTBIK OPEKETTIH ©3repeTiH YriaepiHe
Oeltimaenyre Ka0bi1eTTiOOMybl Kepek.

Byn arnci3 skakTapapl aHBIKTAY 3€pTTEYIIIEPTe OChI MIEKTEYIep/Ii €CKEPETIH KOHE €HCEPETIH
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Mo (pHUKaIUATIaHFaH MOP(OJIOTUSIIBIK Talay OMICTEpiH jKacayra, BeO-KOHTEHTTET1 KbUIMBICTBIK
MOTIHJEPAl KIKTEYIIH THIMILUTITT MEH JIJIITIH apTThIpyFa MyMKIHAIK Oepemi. Ochl 9JICi3 KaKTap bl
aHBIKTAy JKOHE TYCiHY 3epTTEylIUIepre OChl AaCHEKTUIepAl €CKepEeTiH JKOHE KOJIJIAHBICTAFbI
TOCUIJEPIIH IIEKTEYJIEPIH EHCEepeTiH MoauduKanusIaHFaH MOP(OJOTHUSIIBIK Tallgay oOiCTEepiH
’Kacayra MYMKIHJIIK Oepei.

Be6-koHTeHT nmaiganaHynbUIapablH KOHE YKaJIbl KOFAMHBIH KayiICi3iriHe Kayin TOHIIpeTiH
aKnmaparThl, OHBIH IIIHJE KBUIMBICTBIK MOTIHAEPIl TapaTyAblH HETi3ri ajaHblHA aiHaJJIbL.
MoTiHaepai XKIKTeyre apHajaFaH MOP(OIOTHSIIBIK TalIay 9IICTEPiH ©3repTyre OarbITTalIFaH 3€PTTEY
OHJIAMH OpTaJarbl KbIMBICIICH KYpecCy JKOHE MaiianaHyIblIapAblH Kayirnci3airiH KaMTaMachl3 €Ty
KOHTEKCTIHJIe ©Te¢ ©3eKTi Ooubin Ta0buanasl. CebeOl KBUIMBICTBHIK MOTIHACPAl 07 aHBIKTAy YKOHE
KIKTEy MbIHaJIapFa MYMKIHJIIK Oepei:

- BIKTHUMAJI KAayillTi JKargaiyiap Typajibl €CKEpTYy >KOHE KBUIMBICTAp Typasbl aKmapar Oepy
apKBUIBI XKeJiAeT] maijananyIIbUIapAblH KayilCi3oiriH apTTeIpY;

- Jeninik opTaja KbUIMBICTBIK aKIapaTThIH TapalybIH JKeJe) aHBIKTAY JKOHE aJlJIbIH ajy;

- KykbIK KOpFay opranmapbl MEH KHOEpKayiNCi3[iK MaMaHJapblHA KBUIMBICTBIK MOTIHIEPII
aBTOMATTBl TYpJC OHJCY JKOHE TalJay KypaJJapblMEH KaMTaMachl3 €Ty apKbUIbl OJIAPJIbIH
TUIMIUTITIH apTThIPY[6].

KopbITbiH BN Kelie, BeO-KOHTEHTTET1 KbIJIMBICTBIK MOTIHJIED Ha3ap ayJapy/bl )KOHE MICIIy/i
KaXeT eTeTiH KypJeni Macene Ooibin Tadbiiansl. OnapablH SPTYPIIUITi, Tapalybl )KOHE Ma3MYHBI
oJIap/ibl aHBIKTAy MEH Kypecyli KUbIHIaraabl. JlereHMeH, Ka3ipri 3aMaHfbl MalllMHAJBIK OKBITY
omictepin xoHe NLP TexXHONOTHsUTaphIH KOJJAaHYABIH apKachlHIa BEO-KOHTCHTTE KBUIMBICTHIK
MOTIHACPAIH TapalyblH aHBIKTAy >KOHE aJJIbIH ally, MHTEPHET NaiianaHylIblIapblHbIH Kayirci3airi
MEH KOpFayblH KAMTAaMacChI3 eTYIIH THIMJII )KYHETIepiH KypyFa Ooabl.
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AHAJIN3 OCOBEHHOCTEW KPUMHWHAJIbHBIX TEKCTOB B BEB-KOHTEHTE

AHHOTAUA

OCHOBOH WHTEpHETA SIBISIETCS BEO-KOHTEHT — 3TO COBOKYITHOCTh TEKCTOB, M300pakKeHHM, BUACO U
ayM03JIEMEHTOB, KOTOpPbIE CO3alOTCS W PACIPOCTPAHSIOTCS uYepe3 pa3iuuHble OHNaiH-Tardopmbl. OH
BJIMSAET Ha Halle MbILUICHHE, IPUHATHE pelieHuid u (GopmMupoBaHne MHeHHHA. OnHAKO Hapsdy ¢ OBICTPBIM
pacmpocTpaHeHHEM BeO-KOHTEHTa M €ro MOJb30W, MHTEpHET TaKKe CO3MaeT ONpeNeICHHBIC PUCKH W
couuanpHble MpobneMbl. OfHONW W3 TakuUX MPOOJEM SIBISCTCS HalMYUe B BEO-KOHTEHTE KPUMHHAIBHBIX
TEKCTOB. OJTHU TEKCThl COAEPKaT WH(POPMALMIO O NPECTYIUICHUSX, HE3aKOHHBIX JEHCTBUSX, HACHUJIHH,
HeJIEraJbHOM TOProBie U JPyTruX HETaTUBHBIX SIBICHUSIX.

B 2020 roay, B pe3ynpraTe MacCcOBOTO IMepexo/ia B OHJIAIH, YMCIO KHOepIPECTYIUICHUH YBEINIHIOChH
Ha 358% mo cpasHeHunto ¢ 2019 romom, a B 2021 rogy KOIMYECTBO OHJIAWH-TIPECTYIJIEHWH BO3POCIO Ha
125% mno cpaBHEHHUIO ¢ MpeaplAyIIUM TofoM. B mupe kaxnablii yac 97 4enoBeK CTaHOBUJIUCH >KEPTBAMHU
yTeUKH JaHHbIX. B mepBoit monmoBuHe 2022 roma Obuto 3adukcupoBano 236,1 MWUIMOHA arak cC
WCIIOJIb30BAHMEM BPEIOHOCHBIX MIPOTpamMM, W KaXAblil MATHI IONb30BaTeNb HHTEPHETa OTKpPbIBAJ
3JIEKTPOHHBIE MHChMa CO CCBUIKaMH, COAEpKaIlMMK BUpYychl. B ToMm xe rogy Meta obnapyxuia 6onee 400
BpPEIOHOCHBIX mpuioxeHud g iOS u Android, HaumeldeHHBIX Ha Kpaxy MAaHHBIX YUYETHBIX 3amuceit
nosib3oBareneit Facebook. Takum o0Opa3oM, KHOEpIPECTYITHOCTh, MOIIEHHHUYECTBO, XaKEPCKHE aTakh H
JpyTHe BUABI IPECTYIJICHUH CTaln cephe3HOM MpodaeMoil i o0mecTBa.

Kirouesbie cioBa: Beo-koutent, Cemantuka, 10S, Android, Facebook, Instagram, Twitter,
MAaIIMHHOE O0y4YeHHE.
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ANALYSIS OF FEATURES OF CRIMINAL TEXTS INWEB CONTENT

Abstract

The foundation of the Internet is web content, a collection of texts, images, videos, and audio elements
created and distributed through various online platforms. It influences our thinking, decision-making, and the
formation of opinions. However, alongside its benefits, the rapid dissemination of web content also brings
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certain risks and social issues. One of these issues is the presence of criminal content on the web. This
includes information about crimes, illegal activities, violence, illicit trade, and other negative phenomena.

In 2020, as a result of the massive transition to online platforms, the number of cybercrimes increased
by 358% compared to 2019, and in 2021, the number of online crimes rose by 125% compared to the
previous year. Globally, every hour, 97 people became victims of data breaches. In the first half of 2022,
236.1 million payment program attacks were recorded, and every fifth internet user opened email messages
containing malicious links. That same year, Meta identified over 400 malicious iOS and Android applications
aimed at stealing Facebook login credentials from mobile users. Thus, cybercrime, fraud, hacking attacks,
and other types of crimes have become significant challenges for society.

Keywords: Web content, Semantics, i0S, Android, Facebook, Instagram, Twitter, machine learning.
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ITPOEKTUPOBAHMUE U BHEAPEHHUE MOOK: COBPEMEHHBIE METO/IbI 1
TEXHOJIOI'MHA

AHHOTAIINA

MaccoBsie OTKPBITBIC OHHaP'IH'KprBI SABJIAIOTCSA COBPEMCHHBLIM HWHCTPYMCHTOM JUCTAHIHMOHHOI'O
oOyueHwst, 00ecIeurnBaronIiM MUPOKUAN AOCTYN K 00pa3oBaTenbHBIM pecypcaM. PazpaboTka Takux KypcoB
TpeOyeT mpumeHeHus d(h(HEeKTUBHBIX METOAONOTHI YIpaBIeHHs TpoeKTaMu, Takux kak Waterfall u Agile. B
CTaThe PacCMaTPUBAIOTCA OCOOCHHOCTH Ka)KAOTO TOAXO[a, MX MPEUMYIIECTBA U HEAOCTATKU B KOHTEKCTE
MPOEKTHPOBaHUS  oOpa3zoBaTenbHBIX IutaTdopMm. Waterfall oOecmeunBaeT YeTKyl0 CTPYKTypy H
MIPENICKa3yeMOCTh, UTO JIENaeT ero YIOOHBIM ISl KypcOoB C (PMKCHPOBAHHBIM KOHTeHTOM. Agile, HanpoTus,
MO3BOJISIET aJaNTHPOBaTh Kypc B Mpolecce pa3padOTKH, ONEpaTUBHO pearupyss Ha OOpaTHYIO CBS3b
noJb3oBareneid. Kpome Toro, aHamu3upyeTcsl BIMSHHE TeMMU(QUKAIMA W WHTEPAKTUBHBIX DJIEMEHTOB Ha
BOBJICYCHHOCTh CTYICHTOB, a TaKK€ OOCYKIAIOTCSl TEXHOJIOTHH, HCIIONb3yeMble i peanuszannun MOOK.
PaccmoTrpenHbie mpuMepsl U CPABHUTEIBHBIN aHATN3 METOOIOTUN ITOMOTYT BBIOPATh ONTHUMAIBHBIN MTOIXO
JUIL CO3IaHMs OHJIAHH-KypCOB, OPHUEHTHUPOBAHHBIX Ha pa3Hble ayAUTOPHUM U 00pa3oBaTeNbHBIC LEIH.
[lomydyeHnHble pe3yabTaThl MOTYT OBITH IOJIE3HBI pa3padOTUMKaM W IEJaroraM, CTPEMSLIMMCS MOBBICHTH
3¢ dhexkTuBHOCTH NU(HPOBOTO 0OYUESHUS.

KiaroueBble ci10Ba: MaccoBble OTKpHITBIE OHJIAaWH-Kypchl, Agile, Waterfall, reiimuduxamnms,
KOTHUTHBHAs Harpyska, Laravel, onnaitH-o0y4enue.

Brenenne

MaccoBble oTKpbIThIe oHNaiiH-Kypcel (MOOK) npencraBnsior coboit coBpeMeHHBIH gopmar
JMCTAHIIMOHHOTO OOYy4eHUs, KOTOPbII MpeaoCcTaBiIseT MHUPOKOMY KPYyTy MHOJib30BaTelae I0CTynl K
o0Opa30BaTebHBIM pecypcaM HE3aBHUCHMO OT MX reorpaduyeckoro nojoxenus. JlanHblil gopmar
o0ydeHust ctaj 0COOCHHO BOCTpEOOBaHHBIM Ojarofapsi CBoeid TMOKOCTH, MacIITaOUPyeMOCTH U
BO3MOKHOCTH aJanTaluy O]l MHAWBUTyaJIbHbIE TOTPEOHOCTH 00YUaIOLIUXCS.

IIponiecc paspabotku u BHeapenuss MOOK TpeOyer wucnonb3zoBaHusi 3(deKTUBHBIX
METOZ0JIOTHI ynpaBieHus npoektamu, Takux kak Waterfall u Agile. BeiOop moaxona 3aBucUT OT
neneit npoekra: Waterfall nydme moaxoaut anst KypcoB ¢ (DUKCHPOBaHHBIM KOHTEHTOM, a Agile
yao0eH sl AMHaMUYHO Pa3BUBAIOIIUXCS 00pa30BaTeIbHBIX MPOTPaMM.

Kpome TOro, BaxHyl pOIb B YCHEIIHOCTH OHJIAMH-KypCOB MIPAaeT BOBJIEYEHUE
oOyyaroruxcsi. {7 TOBBILIEHUS MOTHBAIMM IIHPOKO MPHUMEHSIOTCS TedMuduxanms (Oenmku,
pPEUTHUHTH, Harpajabl) U HHTEPAKTUBHBIE 3JIEMEHTHI (AJaNTHBHBIE TECTHI, CHUMYJSAIHUH, BHJIEO C
Bornpocamu). B naHHON craThbe paccMaTpuBaroTCs KIIO4eBble acmnekThl mpoektupoBanus MOOK,
CpaBHUTENbHBIN aHAIN3 METOJOJIOTHI pa3pabOTKH, a TAK)KE BIMSHUE COBPEMEHHBIX TEXHOJIOTHI Ha
3¢ (HEKTUBHOCTD OHJIANH-00yUICHUSI.

Mertonosoruu npoektupoBanusi MOOK: Agile vs Waterfall

PazpaboTka MaccoBBIX OTKpBITHIX OHJaiH-KypcoB (MOOK) Tpebyer TmIarenbHOTo
MIPOEKTUPOBAHUST W BHIOOpA MOAXOJAIIEH METOAOJIOIMM YIpaBieHus mnpoekramu. HaumbGonee
pacnpocTtpanenHbie Mogenu — Waterfall (kackamgnas momens) u Agile (rubkast pa3paborka). O6e
METOZOJIOTUM HMEIOT CBOM MPEHMYILNECTBA W HEJOCTaTKH, KOTOpbIE BaXHO YYWUTBIBaTh IIpU
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CO3JJaHUK 00Pa30BaTEIbHBIX TIAT(HOpPM.

1. Waterfall: TpaguiinoHHBIN TOIXOT

Kackagnas wmogens (Waterfall) mnpencraBnsier co0oif  mocieqoBaTeNbHBIA — IpOIECC
pa3paboOTKH, BKIIOYAIONIMI HECKOJIBKO ATAIlOB: aHAJIN3 TPEeOOBaHHMIA, TPOESKTHPOBAHUE, Pa3paboTKa,
TECTHUPOBAaHUE, Pa3BEPThIBAHUE M CONPOBOXKICHHE. JlaHHBIA METO yA0OEH Ui MPOEKTOB C YETKO
c(OpPMYJTUPOBAHHBIMH TPEOOBAaHUSIMH, TaK KaK IIO3BOJISICT 3apaHee CIUIAHUPOBATh BCE OTallbl
pabotsI[1].

[Ipumenenne Waterfall B pazpadborke MOOK 11e1ecoo0pa3Ho B CIEIYIOMUX CIIyqasiX:

. Ecnu kypc nmeet (pUKCUpOBaHHOE COAEpKAHUE U HE TpeOyeT M3MEHEHUH 1Mociie 3amycKa.

. Eciu pa3paborunmku 3apaHee pacronaraloT Bcedl HeoOxoaumol uHdopmManuein o
COZIEpKaHUU U CTPYKType Kypca.

. Ecnu 3aka3unk TpedyeT :KeCTKOTro COOI0IeHUs CPOKOB U OIO/IKETA.

OnHako 3TOT METOJ MMEET OrpaHMYCHHs: OH MeHee I'MOOK, TaK KaK BHECEHHE M3MEHEHH
MOCJIe 3aBEpICHUS dTama pa3paboTku 3aTpyiaHeHo. Hampumep, eciim mocie 3amycka Kypcea
BBISICHUTCS, YTO IOJIb30BATENIN CTAIKUBAIOTCS C TPYAHOCTSIMH IPH OCBOCHUH MaTepHaja, BHECEHUE
KOPPEKTUPOBOK MOTPEOYET IOMOJIHUTEIBHBIX 3aTPaT U BPEMEHHU.

2. Agile: rHOKOCTP U aJalITUBHOCTD

B ominune ot Waterfall, merononorust Agile mo3BomnsieT pa3padarbiBaTh NPOIYKT UTEPATHBHO,
BHE/IPSISL YIy4IICHUS] Ha KaXJoM drtamne. Pa3paboTka MpoOXOomuT B IUKIAX (MTEpAIMsX), YTO JaeT
BO3MOXKHOCTb IOJTy4aTh OOPaTHYIO CBSI3b OT ITOJIb30BaTENICH U ONIEPATUBHO BHOCUTH U3MEHECHHS.

Agile-ionxon 8 MOOK 0ocoOGeHHO T051€3€H, eCITu:

. Kypc paspabarbiBaeTcsi ¢ y4eTOM MEHSIOIIUXCS TPEOOBAaHUHM M JIOJDKEH aJanTHPOBAThCA K
HOBOH MH(OpMAIHH.
. Heo0xonmumo onepaTuBHO pearupoBaTh Ha 0OPAaTHYIO CBS3b CTYIACHTOB.

* Kypc Bkitouaer B ce0st )kuBble BeOMHApbI, 00CYXACHUsI, OOHOBIIsIEMble KEHChI U a/1allTUBHbBIE
TecthI[2].

OnnuMm u3 nomynsapHbeIX Agile-ppeliMBopkoB sBiIsieTcss Scrum, TI€ KoMaHAa padoTaeT
HeOONbIIMMU clIpUHTaMu  (2—4 Henenu), co3daBas paboOuuMil MPOAYKT C KaXAbIM IIUKJIOM.
Hampumep, ecnm Kypc COOEpKHT HECKOJIBKO MOAYJEH, TO KOMaHAa MOXKET pa3palarbiBaTh U
TECTHPOBATh MX IO3TAHO, a HE X/JaTh 3aBEPIICHUs BCEH MpOrpaMMbl. DTO COKpallaeT BpeMs Ha
BHECEHHE UCIPABJICHUH U MTO3BOJISIET yUYUTHIBATh PeajbHBIC MOTPEOHOCTH ayJUTOPHH.

3. JIuteparypHslii 0030p

HccnenoBanust B o0nacTu MNPOEKTHOIO YIpaBlIE€HUs IOKa3biBalOT, 4ro Agile ocobeHHo
sddexTuBeH Tpu pa3padoTke oOpazoBarenbHBIX TexHonoruit (Pope-Ruark, 2017). On mo3Bomsier
YYUTBIBAaTh MOTPEOHOCTH CTYIACHTOB W BHEIPSITH HOBBIE MHCTPYMEHTHI, TAKHE KaK MHTCPAKTHBHBIE
BUJIE0, TECTHI C aJAlITUBHOM CIIOKHOCTBIO U MIEPCOHAIN3UPOBAHHBIE PEKOMEHIAINH.

C npyroit cropons, Waterfall nokazan cBor HaJeKHOCTh B TPAAUIIMOHHOM MPOSKTHPOBAHUN
nporpaMMHOro obecredeHus U oOpazoBatenbHbIX MarepuaioB (Royce, 1970). On obecneunBaer
CTpOroe JOKYMEHTHPOBAHHE W KOHTPOJb, YTO BAKHO IS KPYIMHBIX 00pa30BATENBHBIX TUIATPOPM,
rae Tpedyercs coOmrofeHue perniaMeHToB W cranpaproB[3]. Tabmuma 1. JIBe momenu MOOK -
MaCCOBBIX OTKPBITHIX OHJIAH-KypCOB Ipe/CcTaBIeHa B Tabmuie 1.

Tabmuua 1. CpaBHuTenbHbIN ananu3 Metonosnoruii Waterfall u Agile B pazpaborke MOOK.

Kpurepuii Waterfall Agile
I'udxocth KecTkas cTpykTypa ['mOkas amanTanus
Buecenue OrpanunueHo Bo3moxHbI Ha 11000M 3Tare
U3MEHEeHM
OoOparnas cBs3b | [lomywaercs nocine 3aBepuieHust VY4UTHIBAaETCS Ha KaXKA0M 3Tare
MIPOEKTa
Cpoku JlnutenbHble, GUKCUPOBAHHBIE I'nbkue, 3aBUCAT OT UTEPALTHIA
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pa3padoTKku
IIpumenenne B @duKcHpOBaHHbBIE KYPCHI C 3apaHee Kypchl ¢ BO3MOXXHOCTBIO
MOOK HM3BECTHBIM COAEPKAHUEM ajanTalyy U YIy4lIIeHus

Takum o6pa3zom, BeIOOp Mexay Waterfall u Agile 3aBucur ot cnienuduxun MOOK. Eciu kype
TpeOyeT CTpOrod CTPYKTypbl M paspabarbiBaeTcs pa3oBo, Waterfall Oymer mpenmodrurenbHee.
OnHako, ecny Kypc HYKIAaeTcsl B TIOCTOSHHOM OOHOBJICHMU U ynmyumieHuu, Agile okaxercs 6onee
3¢ HEKTUBHBIM HHCTPYMEHTOM.

Hcnonb3oBanue reiiMupukany 1 MHTEPAKTUBHBIX J1eMeHTOB B MOOK

MaccoBbie OTKpbBITBIE OHMAWH-Kypchl (MOOK) mnpencraBnsor coboii  3ddexTruBHBIN
MHCTPYMEHT  JMCTAaHLUMOHHOTO  OOydeHus, oOeclneyuBarOlMi  IIHUPOKUM  JocTyn K
oOpa3oBareibHOMY KOHTEHTY. B mporecce paspaborkm MOOK ocoboe BHHMaHUE yAENSETCS
BBIOOPY METOIOJOTHH, MHCTPYMEHTOB M TEXHOJOTHH, MO3BOJSIOUIMX CO3[aThb HHTEPAKTHUBHYIO,
JOCTYIIHYI0 ¥ MOTHBHPYIOLIYIO 00pa3oBaTeNbHYI0 cpeny. B maHHOH cTarhe paccMaTpuBarOTCs
KJIto4eBbIe dTanbl nmpoektupoBanuss MOOK, HaunHast OT Uieu U 3aKaH4YMBasl peann3aliei.

Co3nanue OHJIAMH-Kypca HAYMHACTCS C ONPENCTICHUS €ro IEeJIeBOM ayauTOpuu, Ieneit
oOy4yeHHs] U OXHUIAeMbIX pe3ylbTaroB. HeoOXoguMo y4HTHIBaTH YPOBEHb MOATOTOBKU
MOTCHIMATBHBIX CIyIIaTelIe, UX HWHTEpechl W MpearnouTeHus. Ha ocHoBe 3Toil MHpOpMammu
paspabatbiBaeTcsl CTPYKTypa Kypca, BKIIOYas KOJIMYECTBO MOAYyNEH, TeM U 3anaHuil. OgHuUM U3
BOKHEUIIINX aCIIEKTOB SIBJISIETCS BHIOOP METOJOJIOTUH pa3paboTku. B manHO#M cdepe ucnonb3yroTcs
KaKk Kiaccuueckas kackaaHas wMonenb (Waterfall), tak u rubOkue Meromonoruu (Agile),
MO3BOJISIONIME aJaNTHPOBaTh Kypc B mpouecce co3manusi[4]. Waterfall mpeamonaraer derkoe
IUTAHUPOBAHKE BCEX ATAIOB MEpe]l HayalloM pa3pabdoTKH, Toraa Kak Agile JomycKaeT uTepaTUBHBIM
MOIXO C  BO3MOXKHOCTBIO BHECEHHsS W3MEHEHWH Ha pa3HbiXx Jtamax. (OCHOBHBIC
reiiMuQUKaIMOHHBIE SIIEMEHTHI MTPE/ICTaBIeHa B TabnuIe 2.

Tabnuna 2. OcHOBHBIE TeHMU(PHUKAIIMOHHbIE IEMEHTHI.

DJIeMeHT Onucanue IIpumenenne B MOOK
Beliaxku u Harpazel 3a BeinonHeHne Brigaga Geitmkeit 3a ycrnemnsoe
AOCTHKEHHU S 3a1a4 ITPOXOKJICHHE MOAYJIEH
O4kH U peliTHHTH MotuBanus 4epes3 CuCTeMy Hauucnenue 6aaoB 3a BBIIIOJIHEHUE

OUYKOB 3alaHUI
JInpepoopast Tabnuibl ¢ peTUHraMu IToowmpenune 310pOBOM KOHKYPEHIIUH
CTYACHTOB
Ksectbl 1 PazBuBaronme urpoBbie IIpoexTHBIE 3aaHuUs C PEATbHBIMU
YeJUICH VKU CLIEHapuu Kercamu

Pazpaborka MOOK tpeOyeT BbIOOpa Ha/eKHOM TEXHOMOTMYecKoW IuatgopMbl. B nanHOM
UCCIIEJOBAaHUM B KauecTBE CEpBEpHOM wyacTu wucnonbdyercss QpeiimBopk Laravel, koTtopsiii
obecrieunBaeT TMOKOCTh, OE30MAaCHOCTh U YA0OCTBO MU CO3/1aHUM BeO-puiokeHuil. baza qaHHbIX
noctpoeHa Ha MySQL u ynpasnsercs uepe3 phpMyAdmin, yto no3Bosser 3p¢HeKTUBHO XpaHUTh U
o0pabareIBaTh JaHHBIE CTYACHTOB, MaTepHalibl Kypca W pe3ynbTarhl TecTupoBaHus. MHTepdeiic
Kypca peanusyercs ¢ ucnonb3oBanueM HTML, CSS, JavaScript, uTto nmemaer ero JOCTYITHBIM Ha
Pa3JIMYHBIX YCTPOMCTBAX U aJATUBHBIM K DKpaHaM Pa3HOIo pasMmepa.

Jl51g noBbIIeHUs1 BoBieueHHOCTH oOydaromuxcd B MOOK akTHBHO MCHIOIB3YIOTCS 3JIEMEHTHI
reiMupuKalMi ¥ UHTEPaKTUBHbIE TexHoJoruu. leimudukanus mnpeanonaraer BKIIOYCHHE
WTPOBBIX MEXAaHMK, TaKMX KAaK CHUCTEMa Harpaja, pPEUTUHIH, YPOBHU U JOCTHXKEHHS, YTO
CIOCOOCTBYET MOTHBAIlMM CTYACHTOB M MOJJCPKAHHIO HMX HHTepeca K y4dyeOHOMY Ipoleccy.
Hanpumep, 3a ycnemHoe IpOXOXKACHHE TECTOB W BBINOJHEHHE 3aJaHUM I0Jb30BATENIH MOTYT
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MOJIyYaTh BUPTYaJIbHbIC CEPTHU(HUKATHI, 3HAUYKU MU TOTOJIHUTEIbHbIC OOHYCHBIC MaTepraiibi[5].

HHTepakTUBHBIEC 3JIEMEHTHI, TAKUE KaK BUICOJCKUIUU C BO3MOXXHOCTHIO KOMMEHTHPOBAHUSA,
CUMYJISITOPBI, TECThI U CIICHAPHBIC TPCHAXKEPHI, IOMOTAOT CO3/aTh 00Jee AMHAMHYHBIA MPOIECC
oOyuenusi. Hanpumep, BHeIpeHHE aJalTUBHBIX TECTOB, KOTOpPHIE MOACTPAUBAIOTCS IOJ YPOBEHb
3HAHWUW CTYJCHTA, MO3BOJSIET OOSCIEUYNUTh WHIWBUIYATBHBIA TOAXOA K KOXKIOMY OOydYaromeMycs.
WHTepakTUBHBIE TUCKYCCHOHHBIE (OPYMBI M YaThl CHOCOOCTBYIOT CO3JaHHIO OOpa30BaTebHOTO
co001IecTBa, B KOTOPOM CTYIEHTHI MOTYT OOMEHHMBATHCSI 3HAHUSIMHU U OTIBITOM.

OpHuM M3 KIOUEBBIX acrekToB pa3pabotku MOOK sBnsercs obecriedeHue TOCTYIMHOCTH
KOHTEHTa Jis IIMPOKOM ayauTOpuH. DTO BKIIOYAET B ceOd ajanTaluio MaTepuajioB Uit
MOJIb30BaTeNiell ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHU, J0OaBJICHHE CYOTUTPOB K BHJICOJICKIIHSM,
BO3MOXKHOCTh M3MEHEHHsI MIPUPTOB U KOHTpacTHOCTH mHTepdeiica. Takue Mepsl COCOOCTBYIOT
MHKJTIO3UBHOCTH U PACIIUPSIOT KPYT MOTEHIMATIBHBIX CIyIIaTeseil Kypca.

Taxkum 06pa3om, nporecc pa3pabOTKU MAaCCOBBIX OTKPBITHIX OHJIAWH-KYpCOB BKJIIOYAET B CE0s
HECKOJIBKO 3TamnoB: OT (OPMUPOBAHUS UACH U BHIOOPA METOJOJIOTUH 0 BHEAPEHUSI HHTEPAKTUBHBIX
AJIEMEHTOB W O0CCTICUeHUS TOCTYIMHOCTH. VICTonb30BaHHE COBPEMEHHBIX BEO-TEXHOJIOTHMA, TaKUX
kak Laravel, MySQL, HTML, CSS u JavaScript, mo3BosnsieT co3faBarh T'MOKHWE U aJalTUBHBIC
oOpasoBarenbHble TIaTGopMbl. [eliMuduUKanmsi ¥ WHTCPAKTUBHBIC TEXHOJOTUU WUIPAIOT BAKHYIO
pOJb B MOJICPKAHUKM MOTUBAIIMU O0ydarolInuXcs, Jieasi mpolecc o0ydueHus Oosee yBIeKaTeIbHbIM
1 3PPEKTUBHBIM.

IIpakTHyeckas peaju3anusi: HHCTPYMEHTHI U TEXHOJIOTHHU

Pazpabotrka MOOK mnoTtpeboBana NpUMEHEHHUS COBPEMEHHBIX BeO-TEXHOJNOTUH s
obecriedeHns CTAOMIBHOCTH, WHTEPAKTUBHOCTH M ynoOCTBa UCHONB30BaHMA Iiarpopmbl. B
KauecTBE CEpBEPHON YacTu ucroib3oBaics ¢peiiMBopk Laravel, KoTOpbIi MO3BOJIKI peannu30BaTh
MOJIYJIbHYIO apXUTEKTYpY, obecreurBasi 0€30MacHOCTh U BBICOKYIO MPOU3BOJUTEBHOCTh CUCTEMBI.
JUis XpaHeHHs JIaHHBIX CTY/AEHTOB, KypCOBBIX MaT€pHalOB M pE3yJbTaTOB TECTHPOBAHUS
npuMeHsiack  0aza  nmaHHbeix  MySQL, ympaBieHue KOTOpPOW — OCYIIECTBIISUIOCH — 4yepes
phpMyAdmin[6].

O®pontenn muargopmbl Obl1 co3man ¢ ucnoibzoBanuem HTML, CSS u JavaScript, uro
MO3BOJIMIIO JTOOUTHCS aJalNTUBHOTO Ju3ailHa M YJAOOHOTO B3aUMOJEHCTBHSI C TOJIb30BATEISIMHU.
WNHTepakTUBHOCTh Kypca Oblla YCHJIEHA C MOMOUIbI0 redMu(UKalUid U aJallTUBHBIX TECTOB, UTO
MOBBICHJIO  BOBJIGYEHHOCTh oOydaromuxcsi. Kpome Toro, ObulM BHEAPEHBI HHCTPYMEHTHI
JOCTYITHOCTH, BKJIOYasi CyOTUTPHI M BO3MOKHOCTb M3MEHEHHUs HHTepdeica, 4To cIenano Kypc
MHKJII03UBHBIM. TexHonornyeckuit crek ans pazpadborku MOOK npencraBnena B Tabnuue 3.

Tabnuua 3. Texnonoruueckuii crek st pazpadorku MOOK.

Kommnonent NHCTPYMEHTHI M TEXHOJIOTHH
Bakenn Laravel (PHP), Node.js
®poHTEH] HTML, CSS, JavaScript
Bba3a nannpix MySQL (phpMyAdmin)
JdonmostHuTEILHBIEC WebRTC (nns Buneokondepenimii), Al-ananutuka (s
TEXHOJIOTHH MepCOHATN3AIMN KOHTEHTA)

Pe?)y.]'IBTaTI)I IIOKa3ajld, 4TO HCIIOJIBb30BaHUC JaHHBIX TEXHOJIOTHH 00ecIIeunBaeT FI/I6KOCTI),
MaCI_HTa6I/IpyeMOCTB n YI(O6CTBO O6yquI/IH, IOBbIIIAd MOTUBAIUIO CTYACHTOB.

Bausinne noctynHocT u nepconaausanum Ha 3ppextusnocts MOOK

JIOCTYITHOCTh W TIePCOHATN3AIHS SBISFOTCSI BaYKHBIMH aCTIEKTaMH TIPU pa3padO0TKe MacCOBBIX
OTKPBITHIX OHJaiH-KypcoB (MOOK), mOCKOJIbKY OHM CHOCOOCTBYIOT CO3/1aHUIO WHKIIFO3WBHON
o0Opa3oBaTenbHOW cpefibl U TOBBINICHUIO d(hdexkTuBHOCTH 00ydeHHs. OOecnieueHne MOCTYIMHOCTH
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MO3BOJISIET YYHUTHIBATH MOTPEOHOCTH TMOJB30BATENIEd C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH, a
MEPCOHAIM3AIMS [IOMOTaeT aJalTHPOBaTh OOpA30BATENLHBIA MPOIECC IOJ WHIAWBUIYaIbHBIC
0COOEHHOCTH CTYIEHTOB.

OnHUM U3 KITIOUEBBIX 3JIEMEHTOB JIOCTYITHOCTH SIBIISICTCS TIOAJCPKKA Pa3IHUHBIX (HOPMATOB
KoHTeHTa. Hampumep, noOGaBieHue CyOTUTPOB W TPAHCKPHUIILIUH K BHACOJNEKLIUSM OOJeryaer
BoCcHpusATHEe WHGOpMALUU Ui JIIOACH C HapylmieHHeM ciyxa. Vcronb3oBaHHME adanTHBHBIX
MPUPTOB M TOJOCOBBIX ACCUCTEHTOB IOMOTAET CTYAEHTaM C HApYLICHHEM 3peHHs KoM(OpTHO
paborath C Yy4eOHbBIMH MaTepuaiaMd. TakKe BaKHBIM (AKTOPOM SIBIISIETCS TEXHUYECKas
JOCTYITHOCTh TUIAT(GOPMBI, BKJIIOYAs €€ aAanTalHio Ul MOOMIIBHBIX YCTPOWCTB U ONTHMM3ALHUIO
paboThI IPH HU3KOW CKOPOCTH MHTEPHETA.

[lepconanu3anust 0Oy4eHuUs MMO3BOJSET YUYUTHIBATH YPOBEHb 3HAHHUN KaXKIOTO CTYIEHTA U €ro
WHJMBUIYAIbHBI TEMII OCBOCHHMsS MaTepuana. Hampumep, cucTteMa MOXKET Ipenjiararb
JOTIOJTHUTENBHBIC TIOSICHEHUSI M YIPAXXHEHUS TE€M, KTO HCIBITHIBACT TPYAHOCTH, a CTYACHTAaM C
Oosiee BBICOKMM YPOBHEM IIOATOTOBKM — CJOXKHBIC 3aJaHus M PACIIMPEHHBIC TEMBIL.
WHTepakTHBHBIE AIEMEHTHI, TaKHE€ KaKk aJalTUBHBIE TECThl M  IEPCOHATM3UPOBAHHBIC
PCKOMEHJAIMK, T[IOMOTAIOT YIYYIIUTh BOBJICYEHHOCTh OOYYArOMIMXCS M MOBBIMIAIOT HX
MoTHuBanuo[ 7].

Takum 00pa3om, MHTErpanus JOCTYIHOCTA W TIEPCOHAIM3AINU JeaeT mpolecc o0ydeHuUs
Oosee ynoOHbIM U 3¢ dexTuBHBIM. Kypchl, amanTHpoBaHHBIE MOJ pa3HbIe KATETOPUH CTYACHTOB,
MO3BOJISIFOT  KKAOMY OOydarolieMycss OCBaWBarh Marephall B KOM(OPTHBIX YCIOBHSX, YTO
MOBBIIIAET YPOBEHb YCHEIIHOCTH MPOXOKACHUS Kypca. BimsHue MOCTYMHOCTH M NIEPCOHATN3AINN
Ha 3QPEeKTUBHOCTH OOy4EHHUs MPe/ICTaBIeHa B TabmuIle 4.

Tabnuua 4. BausiHue JOCTYIHOCTH M IEPCOHATN3ALMU Ha 3 (HEKTUBHOCTh O0yUEHHUsL.

Kpurepuii JocTynHocTh Ilepconajm3anus
IHonnepixka OObecnieunBaeT paBHbIE VY4uTeIBaeT MOTPEOHOCTH BCeX
1oJib30BareJiei BO3MOXHOCTH JUJIS JIFOZIEH C o0yyaronmxcs

OTrPaHUYEHHBIMHA BO3MOKHOCTSIMU
dopmarsl Bxurouaet cyOTUTpHI, Hcnons3yer aganTuBHBIE KypChI U
KOHTEHTAa TPaHCKPUIILIMH, ayJUOBEPCUHI NEPCOHAIN3UPOBaHHbBIE
PEKOMEHIALMHT
Texnnueckne OntuMu3upoBaHa it MOOMIIBHBIX [ToncTpanBaercs noJ TEMII U ypOBEHb
yCJ10BUSA YCTPOWCTB M MEJIJICHHOTO MHTEPHETA | 3HAHUM CTY/ICHTA
Bausinne Ha Yerpanser 6apbepbl B 00y4eHUU U [ToBBIIIAET BOBIEYEHHOCTH
MOTHBALMIO JieaeT KOHTEHT JOCTYITHBIM JUIs CTYJIEHTOB B 00pa30oBaTeIbHbIN
BCEX Ipolecc
Bausinne Ha Ob6ecneunBaet paBHble ycinoBus it | COCOOCTBYET yIydIIEHHIO
pe3ybTaThl BCEX Kareropuii 00yyarommxcs YCIIEBAEMOCTHU U MTPOLYKTUBHOCTH
o0y4eHwst

Pe3yabrarsl n X 00Cyx/1eHHE

Pazpabotka maccoBoro otkpeiToro onmaiH-kypca (MOOK) Ha oCHOBE COBPEMEHHBIX
TEXHOJIOTMHA TO3BOJIMJIA CO3/aThb YAOOHYH0O U THOKyl0o 0Opa3oBaTeibHYI IUIaTGopmy.
Ucnonw3oBanue ¢peitmBopka Laravel oOecnednno MOAYNIbHYIO apXUTEKTypy CHUCTEMBI, YTO
CIocoOCTBOBAJIO €€ MaciuTabupyeMocTd U Oe3omacHocTH. s XpaHEHHs JaHHBIX CTYAEHTOB,
KYPCOBBIX MaTE€pHaJIOB W PEe3yJIbTaTOB TECTHPOBAHUS NpHUMEHsIach 0Oaza maHHBIX MySQL,
yIpaBJIeHUE KOTOPOU OCYILECTRIISIOCH uepe3 phpMyAdmin.

®ponTena miarhopmel ObUT peanu3oBaH ¢ ucnonb3oBanuem HTML, CSS u JavaScript, ato
MO3BOJIUJIO JTOOWUTHCS WHTYUTHBHO TOHATHOTO HHTepdeilica W aganTHBHOCTH TMOI pPa3iIHyuHbIC
ycTpoiicTBa. [eiiMuukamuss W WHTEPAKTUBHBIC D3JEMEHTHI, TaKHe KaK PEHUTHUHTH, OCHIKA |
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aJlalTHBHBIE TECTHI, CIIOCOOCTBOBAIM YBEIMYEHHUIO BOBJICUECHHOCTH oOydarommuxcsi. Kpome Ttoro,
ObUI BHEAPEH Pl MHCTPYMEHTOB, HAIPABJIECHHBIX HA MOBBILIEHUE AOCTYIHOCTH KypCOB, BKJIIOYas
CyOTUTpPBI M BO3MOKHOCTH MIEPCOHATN3AIMN HHTEpdeiica.

[Tony4yeHHble pe3ynbTaTbl HOATBEPAWIN, YTO UCIIOJIB30BAaHHE COBPEMEHHBIX METOOIOIUN U
TEXHOJIOTHH pa3paboTKu crocOOCTBYET MOBBIIICHUIO KauecTBa OHJIAWH-00y4yeHus, aenas ero oomuee
rMOKHUM M aJJallTUPOBAHHBIM K TOTPEOHOCTAM CTYIEHTOB.

BriBoabl

PazpaboTka MacCOBBIX OTKPBITBIX OHJIAHH-KYPCOB TpeOyeT KOMIUIEKCHOTO TIO/XO0/a,
BKJIIOYAIOLIETO BBIOOP METOJOJOIMH, NMPUMEHEHHE COBPEMEHHBIX BEO-TEXHOJIOTHMH U BHEApPEHHE
MHTEPAKTHBHBIX 31eMeHTOB. Mcmomnb3oBanue Laravel m MySQL oGecneunnio craOuiabHOCTh U
oe3onacHocTh Tiargopmel, a HTML, CSS wu JavaScript mo3Bomwind co3narh aJIalTHBHBIA H
yaoOubIii  mHTepdetic. ITeiimuduranms W HHTEPAKTUBHBIE WHCTPYMEHTHI —CIIOCOOCTBOBAIIU
MOBBIIIEHUI0 MOTHBAIMM OOyYaroIuxcs, Jeias Ipouecc Oonee yBiekarelnbHbIM. Peanusanus
IPUHLMIIOB MHKJIIO3UBHOCTH  pacIIMpuiia JOCTYNIHOCTh Kypca s  pa3du4HbIX [Pyl
nonb3oBareneil. [lomyueHHble pe3yabTarbl MOATBEPkKAAIOT 3(PGEKTUBHOCTh MPEAJIOKEHHOTO
MOJX0/Ia, YTO OTKPBIBAET BO3MOXKHOCTH JUIS JAJIbHEUIIETO YCOBEPUICHCTBOBAHUS IIAaT(HOPMBI U
METO/I0B OHJIal{H-00yUeHHMS.
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KAOK KOBAJIAY )KOHE EHI'T3Y: 3AMAHAYH 9AICTEP MEH TEXHOJIOT USAJIAP

Tyiiin

JKanmaii amiblK OHJIAMH KypcTap OutiM Oepy pecypcrapblHa KeH KOJDKSTIMIUTIKTI KAMTaMachl3 €TETiH
3aMaHayd KalIbIKTBIKTaH OKBITY Kypaibl OojbIn TaObuiaabl. MyHaalh Kypcrapasl o3ipney Waterfall xone
Agile cuskTer x00amapabl OacKapyablH THIMII OmiCTeMENepiH KONAaHymsl Tamam eremi. Makaiama op
TOCUIIIH epeKIIeNiKTepi, OoNapAblH apTHIKIIBUIBIKTApl MEH KeMHIUTikTepi OimiM Oepy minardopmaiapbiH
)o0aJilay KOHTEKCTiHAe KapacThipbuiaabl. Waterfall HakThl KYpPBUIBIM MEH OODKaMIBUIBIKTHEI KaMTaMachl3
eTeni, OYI OHBI TYPaKThl Ma3MYHJArbl KypcTapFa BIHFAIBl eTeni. Agile, KepiciHie, maigananybuiapIsH
Kepi OailmaHBICHIHA JKeIeT JKayar Oepy apKbUIbl Jamy IMPOLECiHIe KypCThl OeHiMaeyre MyMKiHIIK Oepei.
ConblMeH KaTap, reiiMuuKanus MEH HHTEPaKTHBTI SIIEMEHTTEPHAIH CTYIACHTTEPHiH KaTbICyblHa ocepi
TaJJaHaJIbl, COHBIMEH KaTap »Kallail amblK OHJAHH KypcTap €Hri3y VIIH KOJNJAHBUIATBIH TEXHOJOTHSIIap
TaJlKpUIaHAAbl. KapacThIppUIFaH MBbICAIap MeEH QJiCTeMENepAl  CalbICTHIPMAlbl  Tajmay —opTyp
ayauTopusiap MeH OiiM Oepy MakcarTapblHa OarbITTaJiFaH OHJIAMH KypPCTapiAbl KYPYAbIH OHTAWIBI 9JICIH
TaHJayFa Kemekreceni. Hotmwkenep mU@piblK OKBITYABIH THIMAUIITIH apTThIpyFa YMTBIIATBIH 931pJIeyIIiiep
MeH TopOuenIiiepre naiane! 00Iybl MYMKIH.

Kinrrik ce3nep: skarnmai anmbIk oHnaitd kyperap, Agile, Waterfall, reifimudukanms, KOrHUTHBTI
Kykreme, Laravel, onnaiin okpITy.
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MOOC DESIGN AND IMPLEMENTATION: MODERN METHODS AND
TECHNOLOGIES

Abstract

Massive Open Online Courses are a modern distance learning tool that provides broad access to
educational resources. The development of such courses requires the use of effective project management
methodologies such as Waterfall and Agile. The article examines the features of each approach, their
advantages and disadvantages in the context of designing educational platforms. Waterfall provides a clear
structure and predictability, which makes it convenient for courses with fixed content. Agile, on the contrary,
allows you to adapt the course during the development process, promptly responding to user feedback. In
addition, the impact of gamification and interactive elements on student engagement is analyzed, and the
technologies used to implement MOQOCs are discussed. The considered examples and comparative analysis
of methodologies will help you choose the best approach for creating online courses aimed at different
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audiences and educational goals. The results obtained can be useful to developers and educators seeking to
improve the effectiveness of digital learning.

Keywords: massive open online courses, Agile, Waterfall, gamification, cognitive load,
Laravel, online learning.
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OKBITYHWBIJIAP KbIBMETIH KEINEH/I BAFAJIAY/IbI ABTOMATTAHIBIPY:
PYTHON (DJANGO) ’KOHE POSTGRESQL TEXHOJIOT' USITAPBIHBIH HET'I3THAE
BEB-KOCBIMIIA KACAY 9JICTEMECI

Tyiiin

Makanana oKy OpbIHAAPBIHIAFbl OKBITYIIBUIAPABIH KBI3METIH KeIIeH i Oaranay/ibl Ky3ere achlpaThlH
Be0-KOCHIMIIIaHBI KYPYIBIH TEOPHUSITBIK KOHE TOKIPUOSTIK KbIpIaphl TalnaHaabl. ¥ CHIHBUIATHIH XYiie Python
timiggeri Django ¢pelimBopkrapeiH kxoHe PostgreSQL nepexkopblH maiipanaHy apKbUIBL 3ipJcHE.
JKyiieHiH MakcaThl — OKBITYIIBIHBIH FBUIBIMH, MEJarOrHKaNbIK *OHE OJICTEMENIK KYMBICTAphl KOHIHJETI
MOJIMETTEp/li KUHAKTANl, KOPCETKIITep HeTi3iHAe peHTHHT ecenTeyli aBTOMAaTTaHAblpy. MyHaa
OKBITYIITBIIAPIBIH KBI3MET CarachlH OOBEKTHBTI OaraiayFa KOMEKTECETiH caparTaMallbIK oicTep i OipiKTipy,
COHBIMECH KaTap €CENTUIIKTI KaJBINTACTBIPY MEH Tajijay HOTWXKEJEPiH KaObUIAayabl >KCHIIIETY KOJIaphbl
KapacTeIpbutafsl. JKyleHi Kypy JKoHEe eHTi3y Ke3eHHAepi, OHBIH IIIiHAe TamanTapibl aHBIKTAy, AEPEKTEp
KOpBIH o0Oanay, BeO-wHTep(delic a3ipiey, TecTijey XoHe ayKbIMAbl KOJIAHBICKA EHTI3y KYMBICTApHhI
cunarraiaasl. KOphITBIHIBIIA MYHAAW aKnapaTThIK JKyHelepal MaijaiaHy OKY YICPICIHIH THIMILTITIH
apTTHIpYyFa *KoHE 0aCKapyIIBUIBIK MECIIiMACPIi OHTaiIaHABIPYFa CENTIriH TUTI3€TiHI aTam KepceTie .

KiaTrik ce3aep: okwITymbUIapApl  Oaramay, BeO-koceimima, Python,Django, PostgreSQL,
capanTaMalibIK JXYle, peUTHHT, OuTiM Oepy carachl, aBTOMATTaHbIPY.

Kipicne

binim 6epy yilbIMaapbIiHAa KOPCETIIETIH KbI3METTIH carackl KOIl JKaFaaiia OKbITYIIbIIapAbIH
KOCciOM OUTIKTIITT MEH FBUIBIMHU-TICIATOTUKANBIK OEJCEeHIUTITIHE TOyeNal eKeHIIrl Oenriii.
OKBITYIIBI KBI3METIHIH camachlH OOBEKTHUBTI Oarajiay — JKOFapbl OKY OpBIHAApBIHAA CallaHbl
OackapyablH HEri3ri Kypamaac OemikrepiHiH Oipi. Anaiina, keOiHece Oy Oaranay CyObeKTHBTI )KOHE
HIEKTEYIl JepeKTepre HEri3femin >karajbl, Col ceOenTi KbI3MET HOTHIKENIepiH aBTOMATTHI Taljarl,
HAKTBI JIOJIeNIepre CYHEHIeH KeIlIeH Il MOHUTOPHHT JKYPri3y KaKeTTUTIr TybiHAanab! [1].

Ocsbl Makanana Python timinaeri Django dpeiimBopkTapsiH sxoHe PostgreSQL nepekkopbin
naiiiamaHa OTBIPHIN, OKBITYIIBUIAPIBIH KBI3MET CarachlH OarallaifThIH BeO-KOCHIMIIAHBI d3ipIey
KOJIJapbl MEH apTHIKIIBUIBIKTaphl TangaHa bl. JKyiie OKBITYIIBIHBIH FRIIBIMH, [1€1arOIMKAJIBIK XKOHE
OMICTEMENIK KOPCETKIMTEPIH >XWHAKTAN, KOMAaCHeKTiII PEUTHHT ecenTeyre MYMKIiHIIK Oeperi.
CoHbIMEH Karap, OHbl OKY OpHBIHA EHTi3y/eri Heri3ri Ke3eHJep >KOHE BIKTUMAall KUBIHIABIKTAP/IbI
€HCepY TOCIIAepl KAMTHLIAIBI.

OKBITYIIBI KbI3METIH aBTOMATTAHBIPbUIFaH TYp/ie OaraayablH TEOPUSIIBIK HETi31epi

baranay xyiieciHiH KaXKETTUIIT MEH FHIIBIMH HET13/IeMeCi

OKpITyIIBIIAp KBI3METIH aBTOMATTAHBIPbUIFaH Oarajiay — >KOFapbl OKY OpBIHAApbIHAA Oi1iM
camacelH apTTBIpyFa OaFbITTAJIFaH CTPATETUSIIBIK KaaamaapAblH Oipi. MyHmalt TocUT KaapIibIK
oneyeTTi OakbulayFa, KbI3MET CalachblH JKaKcapTyFa apHaJfaH HAaKThl IIapajapAbl YaKThUIbI
KaOpUIIayFa MYMKIHIIK Oepemi. 3eprreymuiepaid naibivaaysiama (Bass skone T.6., 2013), 6itim
Oepy JKyHeciH aBTOMAaTTaHIbIPYy Oackapy WICHIIIMAEPIHIH NNt MEH AallbIKTBIFBIH apTThIPabl,
COHJali-aK MaiiiajaHylIblFa bIHFaiIbl HHTEp(delc YChIHY apKblUIbl KaFra3 ailiHaJbIMbIH KbICKapTaIbl
[2].

OKpITymIbIIap KBI3METIHIH CamachlH OaraiaylblH aBTOMATTAHJIBIPBUIFAH JKYHECIH EHTI3y
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Oackapyaarbl MaHBI3IbI Kagam OOJIbIT TaObLIaIbI.

Ke3meTkeprepaiH xKyYMbICHI OapbICBIH Oarajay YIIiH peHTHHT eceOl KapacThipbliaabl. Kazipri
yaKbITTa KbI3MET CalachlH Oarajayra apHaJFaH KbI3METKEPJEpAiH >KYMBICHI OapbhIChIH Oaraiiay
PEUTHHTIIH €cemnTey OHBIH JXYMbBIC JCHTeHiH KONTereH napaMmerpiiep OOWBIHINA aHBIKTAy YIIiH
xyprizineni. Ecenrenren peHTHHr HeTi3iHIE OKBITYLIBUIAP HEMece KbI3MeTKepiep Oenrimi Oip
KOPBITBIH/IbI OaFachlH allblll, KOPBITHIHABI PEUTHHT KOdPPHUIMEHTTEepAeH >KuHaKraigaabl. Ochl
K03((UIIMEHTTEP/I €cenTey YIIiH OKBITYyIIbIap HeMece KBI3METKEpIIepIiH PpEeHTHHT Karecis
ecenreny yimriH Oapiblk  KOA(PGUIMEHTTEpAl ecenTey OOWBIHINA JKYMBICTBI KCHUIIECTETIH
ABTOMAaTTaHIBIPBUIFAH €CENTey Kyheci KaxeT. EcenTiy e31H aBTOMaTTaHbIPY PEUTHHITI ecenTey i
JKY3€re achIpaThlH KbI3METKepiiep HIeHOEpiH KbICKApTalbl, SFHU TYJIFalapAaH KypajFaH KYMBIC
KYIII a3aiblll, OPBIHAAPBIH €CENTeyill TEeXHUKAIaphl aJMacThlpajbl. Bys aBroMarTaHABIPBUIFaH
JKYHe YaKbITThl YHEMJIEyTe MYMKIHIIK Oepei

OKpITympIIap KbI3METiHIH opOip KOMIOHEHTIH Oaranay TOJBIK JKYMBIC JKYKTeMeci
1meHOepiH/ie HAKThI KbI3MET CajlalapbIHbIH OPKAMCHICHIHBIH MalbI3IbIK apaKaThIHACKIHA €PEKIIIe MOH
OepMEeHTIH JAemapTaMeHTTepAe KOJNAAHBUIAAbl. by karmala OKBITYIIBUIAPIBIH SpOip caiiagarsl
KBI3METTI OpBIHJAY JeHreii (OKBITY, 3€pTTeY, KOFaMJBIK KYMBIC) OallbIK IIKada OOWBIHINA JKEKe
OaraslaHa/(bl )KOHE HAKTHI OKBITYIIBIHBIH PEHTHHT] XKaJTbl OpPTALIaaHAbIPY JKOJIBIMEH aHBIKTAJIA bl
[3].

Kpi3merTiH opOip KOMIOHEHTIH >KYMCAllFaH KyII-Kirepre Oapabap eieHreH Oaranay.
OKBITYIIBLIAPABIH HAKTHI KbI3MET CalaChIH/IaFbl JKYMBIC KOJIEMIH ecelKe anybl ke3aeiini. baramay
KBI3METTIH HETi3r1 YII CallaChIHBIH OpPKAWCBICBIHIA YHFAPBUIATHIH TOJBIK MKYMBIC >KYKTEMECIHIH
ManbI3bIH, COHMal-aK "KpI3MeTTiH 6acka Typiepi" caHaThlHA KaTaThlH KbI3METT1 €CKEPEIi.

OKBITY Kyienepli KOMITBIOTEp KOMETIMEH OKBITBUIAPBIH 1C-OpPEKETIH JIHArHOCTHKAIAN B
KOHE KaJbIIKa KeITipei, COHBIMEH KaTap AYpPhIC MICMIIMIAEP/l alThII OThIpabl. OACTTE, MyHAal
KYHENepiH KYMBICHI OLTIMJII THUIOTETUKAJIBIK CHUMArTayJaH OacTajaibl, MbBICAJbI, CTYACHTTI,
Oynap OHBIH 1C-OpEeKeTIH MHTepIpHUTalusaiayra KeMmekrecedl. MyHnail  ic-opekeTTep
OKBITBIYIIBIIAP/IbIH HEMece KbI3METKEpJepaiH OUTIMIHJAErT KEeMIIUIIKTEpAl IuarHoCTHUKaaIl,
oJIapAbl XKOIOFa KAKET Kypaiaapabl TaHaaiasl. MyHaait tunti xkyiie mpicansl — SOPHI xyiieci, on
CTyJICHTTEpre dIEKTPOHUKaaH OiiM Oepei [4].

ABTOMaTTaHIBIpbUIFaH Oarasnay >KyHeCiHIH KYpbUIBIMBIK aCIIEKTiIepl

OkpITyHIBIIAp KBI3METIH Oarasay xyieci Oipkarap KeleH/1i KopCceTKilTepre Heri3aene:

e PEUIBIMU-OHIPICTIK ~ KOPCETKIIITEp: Makamaiap, KoH(epeHIusuiapaa OasHaama  kacay,
MOHOTpadusiIap, MaTeHTTep XKHe T.0.;

e [lenarorukanblk KOPCETKIIMITEP: CTYACHTTEPIH YiArepiMi, cabakka KaTbhICybl, cayajaHamasiap
apKbUIbI OKBITY CallaChbIH aHBIKTAY;

e OJIICTEMENIK  KOPCETKIIITEep:  OKY-oJICTeMENIK  Marepuanfgap  o3ipjiey, HMHHOBAIUSIIBIK
TEXHOJIOTUSIApAbI KOJIaHy JACHIeii;

e TopOue xoHe oneyMeTTIK OelCeHIUNK: KypaTOpiblK, KOFaMIbIK ic-IIapajapra KarbiCy, YHbIMFa
KOCKaH YJeci.

e OpOip KOPCETKIII YIIiH OeNTiIeHreH OalIIbIK HEMEece MaNbI3ABIK YJIECTep apKbLIbI KHUBIHTHIK
peiitunr ecenreneni. by perte xyiie O0ip raHa ¢akropra cyiieHOei, OKbITYIIBI KbI3METIH OapbIHIIA
KaH-)KaKTbI TaJIay/Ibl KO3ICH .

Python (django) sxone postgresql Heri3iHaeri xKyiie a3ipiey epeKIenikrepi

Django ¢ppeliMBOpKTapbIHBIH apTHIKIIBLIBIKTAPHI

Python Ttininzne xacanran neH Django ¢peliMBOpKTapbl BeO-KOCHIMIIAIAP/IBI KbUIIAM dpi
HOTHOKETI 931piieyre MyMKIHJIIK Oepei.

Django — ipi kenemai »oOamapra apHaJIFaH TOJBIKKaHIbl (peiiMBOpK. barmapmamainbik
KOJITBIH CTaHJAAPTTAJFaH KYPBUIBIMBI, KIPIKTIPIJITEH ayTeHTH(HUKAIMS XKoHE OKIMIII MaHesl XYHeHl
a3ipney mep3iMin KbickapTasl (Django Software Foundation, 2023).

PostgreSQL nepekKOpBIHBIH EPEeKIICTIKTEPI
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PostgreSQL — TonbIK (DyHKIIMOHANABI AlIBIK KOATHI PEISALUSIIBIK JEPEKKOPAbI OacKapy
xkyueci. On ACID karmparTapblH KaTaH YCTaHAaJbl, COHBIMEH KaTap Kypaesi OaijgaHbICTap MEH
YJIKeH KeJeM[i JepeKTepMeH XyMmbic icreyre Oeiimaenren (Momjian, 2022). OKpITyIIBUIAD
KOHIHJIET1 aKmaparThl OpPTaJbIKTAHIBIPBUIFAH TYpHAE Cakray >koHe eHjey yiniH PostgreSQL
KypaJiiapbl TYPaKThUIBIK ITEH JKOFapbl OHIMIUTIK KaMTaMachi3 eTei [5].

KochIMIIanbIH HET13r1 MOIY/IbACP1 KOHE KYHEHI €HT13y Ke3eHepi

MonyabaiK KYpbUIBIM
1. FoutbiMu  KpI3MeTTi  ecenke amy: OKBITYHIBIHBIH — Makajiajiapbl, KOH(pEpeHIMsIarbl
OastHIaManapel, MATEHTTEpl jkoHE Oacka Na FhUIBIMU eHOekTepi OOWbIHINA akmapar >KuHAy. Op
eHOCKKe OepiyieTiH 0auT MeJIIIIEePiH KYiHe aBTOMATThI TYp/Ie €CeNTeH/Il.

2. [Temarorukansik OenceHaUTIKTI Oaranay: CTyaeHTTep/IiH OiTiM HOTHXKEIEPiH, cayaHaManap
HOTHIKECIH, KypaTOPJIBbIK KbI3METTI JKOHE OMICTEMENIK d3ipeMeNepAl eCKEPEeTiH KOpCeTKIITepaeH
TYpasbl.

3. Pelitunrti ecentey xkoHe ecenTimik: JKyiie OKBITYIIBIHBIH OapiblK KbI3MET TypJepi
OolibIHIIA KXUHAFaH OaIapblH KOCAJbl, CapanTar, HOTIKECIHIE Kallbl PEUTUHITI Kypaiasl. by
pelTHHT (haKyIbTeT HEMECe YHUBEPCUTET JICHTEHiH/IE CaNbICThIPMAIIBI Taay >KacayFa MYMKIHJIIK
oepeni [6].

XKyiieni a3ipiey jkoHe eHri3y Ke3eHaepi

e Tamanrapael Tanmay: OKy OpHBIHBIH IIIKi HOPMAaTHBTEPi, OKBITYIIBIHBIH KBI3METI TYpajIbl
epexeliep MEH KaruJaarTap/bl 3epeey.

e Jlepextep KopbIH >xo0anay: Herisri kecrenepniH KypbUIBIMBIH aHBIKTay (teachers, publications,
methodical_works, ratings sxoHe T.0.), OaitnaHbICTap bl OCKITY.

e BeG-unrepdeticti azipney: [laiimananymbuiapasiH QYHKIMSUIBIK MiHAETTEpI MEH peJjiepine cau
oerrepai >xobanay. Django monenb-kepiHic-koHTposuiep (MVC) karuaachlH OaclIbUIBIKKA anlyFa
Oonabl.

e Tectinmik Konmanbic: Illekreymi Typae OKBITYyIIBUIAp TOOBI MEH OKIMIII TapamblHAH XKyiere
KaTBICTHI MIKIP KHHAI, aHBIKTAJIFAaH KaTEIIKTEP MEH OJKBUIBIKTAPIbI JKOIO.

TonbIkkanabpl eHrizy: YCBhIHBIMIApFa COHKeC TY3€Tylep CeHII3UITeHHeH KeHiH OapibiK
Kadenpamap MeH KypbUIBIMIBIK OeiiMmIlenepae KyHeHl naiiianany, 1epeKTepAl TOIBIKTBIPY KoHE
enjey [6].

XKylieHiH HHTETPaLUSCHI KOHE OOJIANIaKTaFbl 1aMybl

BYJITTBIK KBI3METTEp MEH JKacaH 1bl HHTEJUIEKTIIEH YHIECIMIUTIK

AKnaparThIK XyileH1 OYITTBIK cepBepiiep/ie OpPHAJIACTBIPY KOIIi-KOH YKOHE KbI3MET KepCeTy
IIBIFBIHJIAPBIH  a3aWThIN, KOJDKETIMAUIIKTI apTThipaibl. JKacaHAbl MHTEIEKT MEeH MallliHaMeH
OKBITY TOCUIZIEPIH KOJJAaHy — PEUTHHT ecenTeyaeri Oomkamabl Tajljay >KOHE MOJIMeTTepil
aBTOMATThI CYpBINTAY TYPFBICBIHAH OoJalllakTa KeHEUTLTyre THICTI OaFbITTapAbIH Oipi.

CrynentTik cayanHamanap MeH [oT KypanaapeiH naiiganany

CryneHTTep/liH OKBITY MPOIECiHE KaHAaFaTTaHy JEHIeHiH IEeKTPOHIbI cayajJHaMaiap apKblibl
a;y KoHe ayauTopusmarbl Kockimmia loT ceHcopmapmaH >KMHATFaH MOJTIMETTEp (MBICAIIBI,
ca0aKTarbl KeJyIIIep CaHbl, ayaHbIH TeMIeparypachl T.0.) OKbITYIIBIHBIH €HOCK OHIMIUIIT Typajbl
JIepeKTepAl OJJaH opi HaKBIThUIAHBIPaAbl. Byl TOCi OKBITYIIBIHBIH ayAUTOPHSMEH ©3apa 9peKeTiH
»KaH-)KaKThl Oarayayra bIKnan ereai [5-7].

KopbIThIHABI

Kaszipri yakpitTTa 011iM MHTEIUICKTYaJIbIK KaHa €Mec, COHBIMEH KaTap, KOFaM ©pKEeHJICYIHIH
HSKOHOMHKANBIK 0a3achlH KYpPaWTHIH MEMIICKETTIH IC-OpeKeTiHIH aca MaHbI3[bl calachl OOJIBII
TaOBLIAIEL.

Otangplk  OimiMm  Oepy — camachlHAa  JKYPri3uireH — pedopmanap  TYKbIPbIMJIATaphl
KBbI3METKEPJIEPAiH €HOEK carachlHa KOFapbl TajanTap Kosabl. OKBITYIIBIHBIH KaHAa MaMaHIap.Ibl
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nasipiaybl, OHBIH Ka3ipTi 3aMaH TajanTapbiHa Kall Jopexeie cail KeleTiHiHe 0aliIaHbICThI.

CoHbIMEH Karap, OKBITYIIbUIAPABI OarajayablH KaJbIlITaCKaH Toxipubeci  o3ipiie
KEMEJIJICHY/ICH aJIbIC, OTKEH1 HAaKThl KPUTEPHIAiepi jKOK, KobiHece CyOBEKTHUBTI JKOHE KaJblIamMa
TocuIaepre OarapiiaHabl.

Kazipri axknmaparrap apHajgbiCKaH KOFaM >KaFJailblHAa OKBITYIIBIHBIH POJi MEH eHOeK
CUTIATTapBIHBIH ©3Tepyi MeIaror TYJIFAChIH JaMBITY, KOCIOW O11iM JACHTeHiH JKaHFBIPTY JKOHE OHBIH
ozicTeMeniK mebepIIirid KeTUIAipy MacerneNepine xKaHalna Kapayra MyMKIHIIK Oeperi.

OKpITymIbIIap KBI3METIHIH CalachlH Oarayiay[blH aBTOMATTaHIBIPBUIFAH JKYWECIH eHTi3y
kadenpanbl 6ackapymaarbl MAHBI3IBI KaJaM OOJIBIN TaObLIA b,

Python (Django) >xone PostgreSQL Heri3iHIe o31pJeHIeH OKBITYIIBUIAp KBI3METIH KEIICeH/II
Oaranay >xyieci OuriM Oepy YHBIMIApPBIHBIH CamaHbl 0ackapy iCiHIE CTPATETHSUIBIK MaHbI3Fa He
KypaJFa aifHaja ajaJbl.

MyH7aii aBTOMATTaHABIPBUIFAH TACUT KBI3MET HOTIDKENEPIH JKeIeN Taijar, OOBEKTHBTI
PEUTHHT KaJbINTACTHIPYFa, COHBIMEH Karap Oackapy IICIIMICpiH IoJesi aKnaparka cyleHe
OTBIPHIT,KAOBUT AN B

ANnarel  yakpITTa JKYHEHI OYITTBIK HWH(PAKYpbUIBIMFA KOIIpy, MAIIHHAIBIK OKBITY
AIIEMEHTTEPIH EHTI3y JKOHE KOJIJaHyIIbUIapFa KOJAMIBI MOOMIIBAI KOCBIMIIAJIAPMEH TOJBIKTHIPY
apKbUIbI JKYHEHIH (YHKIIMOHAJIBIK asChIH KEHEWUTYy Kesnenemi. by o3 Ke3eriHae OKBITYIIBIHBIH
KOCiOM JaMyBIH BIHTAJIAHABIPHIN, O171iM Oepy carachlH jkaHa Oeflecke KoTepyre KO alllakK.
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ABTOMATH3ALIUSI KOMILIEKCHOM OIEHKU JEATEJBHOCTH
IPEHOJABATEJIEN: METOIUKA CO3JAHUS BEB-IIPMJIOKEHUSI HA OCHOBE
TEXHOJIOTMU PYTHON (DJANGO) U POSTGRESQL

AHHOTAUA

B crarbe aHamM3MpYIOTCS TEOPETHUYECKUE M TPAKTUYECKHE ACTEKTHI CO3MaHHS BeO-TIPUIOKEHHUS,
OCYILIECTBIISIIOMICTO KOMIUIEKCHYIO OILIEHKY JEATeNbHOCTH TpernojaBareneii B Y4YeOHBIX 3aBElICHUSX.
[Ipemnaraemast cuctema paspadarbIBaeTcs ¢ HCmoNb3oBaHHeM (peiimBopkoB Django Ha Python m 6asmr
JaHHbIX PostgreSQL. Lenb cucTeMbl-aBTOMAaTH3aUsl COCTABICHUS JAHHBIX 110 HAYYHOM, MEeAarorndyeckoi u
MeTomMueckol paboTe mpemonamarellss M pacdeTa pEUTHHra Ha OCHOBE TIOKasaTeleid. 3mech
paccMaTpUBaOTCS IyTH MHTETPALMM 3KCIEPTHBIX METONOB, HOMOTAIOUINX OOBEKTUBHO OLCHHUTH KaueCTBO
NESITeNbHOCTH TIperojaBaTeiel, a Takke YNpolieHus (OPMHUPOBAaHHMA OTYETHOCTH M BOCHPHUATHS
pe3ynbTaToB aHanu3a. ONHCHIBAIOTCS 3Tallbl CO3MaHUS W BHEIPEHUS CHUCTEMBI, BKIIOUas OIpelelicHHe
TpeOOBaHUH, MpoeKTHpoBaHKWE ©0a3 JaHHBIX, pa3pa0oTKy BeO-uHTepdelica, TecTHUpoBaHHE U
KpYITHOMacIITa0HyI0 padoTy MO BHEIPEHUIO. B 3axitoueHNH MOIYEepKUBAETCS, YTO HMCIOJIb30BAaHUE TAKUX
MH(OPMAITMOHHBIX CHCTEM CIIOCOOCTBYET TOBBIIICHUIO A(M(GEKTUBHOCTH Yy4eOHOro mporecca U
ONITUMH3ALIUH YIIPABICHUECKUX PEHICHUH.

KuaroueBble cjioBa: oOIeHKa TperofaBareiei, BeO-mpuiokeHue, Python,Django, PostgreSQL,
9KCIIEPTHAs CUCTEMa, PEUTHHT, Ka4eCTBO 00pa30BaHMsI, aBTOMATH3AIIHS.
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AUTOMATION OF COMPREHENSIVE ASSESSMENT OF TEACHERS ' ACTIVITIES:
METHODOLOGY FOR CREATING AWEB APPLICATION BASED ON PYTHON
(DJANGO) AND POSTGRESQL TECHNOLOGIES

Abstract

The article analyzes the theoretical and practical aspects of creating a web application that provides a
comprehensive assessment of the activities of teachers in educational institutions. The proposed system is
being developed using Django frameworks in Python and the PostgreSQL database. The purpose of the
system is to automate the compilation of data on the scientific, pedagogical and methodological work of a
teacher and the calculation of a rating based on indicators. Here we consider ways to integrate expert
methods that help objectively assess the quality of teachers' activities, as well as simplify reporting and
perception of analysis results. The stages of system creation and implementation are described, including
requirements definition, database design, web interface development, testing, and large-scale implementation
work. In conclusion, it is emphasized that the use of such information systems contributes to improving the
effectiveness of the educational process and optimizing management decisions.

Keywords: teacher evaluation, web application,Python, Django, PostgreSQL, expert system,
rating, quality of Education, automation.
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PRACTICAL RECOMMENDATIONS FOR USING 3D MODELING AT UNIVERSITIES

Abstract

The paper is relevant because 3D modeling is a topical issue not only in universities that train applied
arts students but also in those that, within the framework of the university-wide educational programs, seek
to integrate digital culture, broaden and develop the aesthetic horizon of their students. The paper reviews the
main 3D modeling software applications. The capabilities and features of these applications are summarized.
Various supervision methods are discussed briefly, and the main steps for organizing students' independent
work with the 3D modeling software are offered: identifying the students' initial level and experience of
working with 3D modeling and correlations with the required level and software for a specific course;
developing a 3D modeling course educational program; determining the tasks' complexity level and,
respectively, the context of the physical, practical, mathematical, and artistic sides emerging with the needs
of their cherished and desired level.

Keywords: 3d modeling, education, visualization, building information modeling.

Introduction

Application of innovative pedagogical technologies at universities is a critical prerequisite for
preparing highly qualified specialists that meet the requirements of the digital economy. 3D
visualization, 3D prototyping, use of augmented and virtual realities, and 3D modeling are used
successfully both in the course of learning and during the teaching process, and opportunities
provided by the mentioned technologies are really extensive.

The future experts are quick to fulfill such tasks, model, analyze products and their functions,
study manufacturing problems, and examine the quality of various products and objects. These
tasks are greatly simplified and expedited with the help of modern 3D modeling technologies.
Virtualization and visual simulation are currently fully in place at several faculties and directions at
many universities. The equipment base required for running virtual physical experiments is getting
improved and updated, and supplementary education courses and practical works involving
mathematical model simulations are being developed.

Moreover, this resource can be extended by using up-to-date mathematical and computer
modeling technologies, including 3D modeling. At the same time, the mentioned methodology still
requires further completion and improvement, considering that both teachers and students fail to use
the substantial quantity of its abilities and potential so far.

Benefits of Integrating 3D Modeling in University Curriculum

In a context of increasing competitiveness, among the factors that the academic and business
community must take into account, it is worth noting the increasing importance of innovation as a
factor of economic development and social well-being. Organizations are gradually establishing
closer links with the environments in which they operate, being required to be increasingly dynamic
in their behavior and to respond effectively to competitive and innovative threats. The training of
highly qualified individuals with the skills necessary for achieving this dynamic is therefore
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fundamental to the development of any organization. Higher Education Institutions, and in
particular universities, are responsible for guaranteeing the quality of training. This is also reflected
in the increasing demands emanating from the community in general, including companies,
business associations, and municipalities, that tend to be increasingly demanding with regard to the
speed, flexibility, and diversity of solutions provided [1].

Due to the increasing importance of 3D modeling and the knowledge acquired through years
of research and teaching in this area, the university is an essential agent in the development and
promotion of 3D capabilities. Whether for students destined to exercise activities in different
professional sectors or for those who want to deepen their knowledge in companies that feel they
must invest in 3D modeling for growth and survival in the market, the use of 3D modeling as a
didactic tool is a decision that involves stakeholders, including teachers, students, and companies.
In the educational context, a 3D modeling platform ensures a solution that is not subject to financial
constraints and deadlines, enabling students to develop skills in thinking, comprehension, and
analysis in solving specific problems. This is why universities are committed to promoting the use
of 3D modeling. However well-designed and equipped, the use of a tool always requires a
methodological commitment if the aims of its use are to be achieved [2].

Enhancing Student Engagement

As shown in the previous sections, 3D modeling can significantly improve the quality of the
educational process, since it provides students with an opportunity to visualize complex phenomena
and the processes taking place around us that are not accessible to the human senses. Additionally,
the ease of use of 3D modeling means that students are dynamically involved in the process of data
analysis and results interpretation, and not just passive spectators of the scientific facts [3].

In general, 3D modeling helps to develop the students' creative potential. They have the
opportunity to become convinced that new discoveries come largely thanks to the imagination of
scientists and can learn to think like researchers while collaborating in real projects in the field,
using appropriate tools. In addition, working in a team and synthesizing the results in a coherent
way, as well as re-elaborating in order to expose the results achieved, further improve both personal
and relational maturity [4].

The challenging potential and flexibility of 3D computer models can be deployed to enrich
the knowledge experience of students as simple self-learners or to fully enhance teaching strategies
used by teachers. On the one hand, during lectures (or alternative didactic training), the 3D contents
act as an explanatory tool without support for the physical object, allowing students to understand
the topics without any use of spatial imagination; consequently, the 3D learning objects must be
exploited by anyone passing the knowledge to suggest all possible forms of vision modes. On the
other hand, during experimental or laboratory practice, 3D models can support theoretical analysis
(or alternative exercises) by creating new opportunities, including the preparation of practical tests
on the object of study, in-depth experience, and 3D manipulation, complementing the basic
knowledge.

Facilitating Complex Conceptual Understanding

At universities, there is an urgent need for effective methods for teaching complex conceptual
ideas related to natural processes and specific models, for example, the causes of geological
processes. Such subjects are considered quite difficult to understand. For such students, 3D
modeling enables visual examination of similar tectonic zones. In this way, instructive models are
converted into reality through a digital 3D model and a 3D printer. Models provided in this work
introduce the process of anticline formation and are created for educational purposes. The method
of model creation and usage in the current educational process is represented. Using such models,
both students and teachers gain educational experience.

The analyzed practical recommendation regarding the facilitation of some educational
features for 3D teaching models can be realized using contemporary computer-aided design
software tools when such tools allow for a "one-click service" where 3D files are uploaded, a 3D
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printing technology is chosen, available materials are offered, and then any additional parameters of
the process are set to defaults. When making a model for 3D printing aimed at facilitating the
training process, a teacher selects an actual theme representative of this educational program, which
relates to a well-known visual concept. In this case, a teacher creates a physical model of a selected
object and selects optimal manageable solutions for a 3D printing model for educational
purposes[5].

Best Practices for Implementing 3D Modeling in University Settings

So, how can we make the best use of the capabilities of 3D modeling for university
education? After all, it was revealed that the use of any educational technology occurs only in five
basic possible scenarios: 1. simple implementation (i.e., using the technology, which compares with
common solutions, separately, without changing the training program); 2. using it for piloting; 3.
including it in the training program and creating a special study course; 4. defining the technology
as a major discipline; and 5. adding the technology as one of the main digital skills for university
graduates|[6].

To maintain the proper quality of the learning process with the further rapid development of
computer technology, and especially the high demand for new competencies of specialists, 3D
models must be integrated into current learning programs, thereby increasing student motivation
and interest in the educational process. Such inclusion of new educational technologies can provide
a continuous improvement of educational programs, the development of new students’
competencies, and subsequently the creation of competitive specialists in the labor market. The
development of new industrial design educational courses, ready to integrate 3D modeling
technology, is currently being prepared to provide new digital skills to students.

Faculty Training and Support

The successful implementation of 3D modeling faces a number of challenges, including the
complexity of the software, the fact that every project is unique and dependent on the specific
course content and pedagogical strategies, and the time necessary to create the projects among the
initial barriers. While software programs for this non-commercial work are often provided,
questions about learning the programs and being able to integrate complex tasks into their
coursework continue to daunt faculty new to the applications. Part of the work, therefore, involves
training faculty new to the process. A workshop was held, which incorporated graduate students
from the College of Education. Faculty from across disciplines expressed their interest in learning
how they might incorporate 3D modeling and printing in their courses. It was agreed that tuition
waivers for faculty could be obtained for future workshops, allowing faculty to learn new modeling
software activities and prepare to teach them in their courses, which would prove effective in
rapidly partnering with these young people[7].

Integration into Various Disciplines

There are multicomponent living animals that consist of bones, cartilage, and connective
tissues. Perhaps that is why theoretical courses on the study of structural features usually include a
theoretical part and complex three-dimensional and real examples. Moreover, to teach an academic
discipline, it is not always necessary to have practical examples. When planning a lesson, a teacher
can use 3D models to clarify theoretical concepts. To improve the quality of the discipline
"Anatomy and Histology of Animals," a collection of three-dimensional models of the structures of
the internal organs of different animal species has been developed, which can be used by a teacher
to identify the inner structure of individuals [8].

Three-dimensional models of the bones of the pelvic limb have been developed to provide
students with research, training, and methodological training. 3D models can be used to study the
organization of the bones of the limbs, their cavities, and tuberous processes, as well as to know the
methods of studying the bones of different types of animals. When checking their assignments,
students can use 3D models to confirm the results of their work. If errors and inaccuracies are made,
students can understand the principles, controllers, and indicators set in the model of the previous
stages that help the student change the original result, compare, and edit the final options. The
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functionality of 3D models allows the teacher to effectively manage the educational material. For
example, to change transparency, color, cut, or draw arrows[9].

Conclusion

A study of the international and domestic practices of designing 3D models, and the study and
production process of technical education experts is demonstrated. It is noted that almost all studies
on understanding 3D models are devoted to layperson and/or professional experts in a certain field
of knowledge, whose main area of professional activity is not related to 3D models. However,
technical education experts use 3D models as an additional method of presenting their subject. With
the case studies, the preliminary research is based on an analysis of not only papers but also freely
available 3D models.

Based on a deep study of international experience, major areas for the use of 3D medical
models in pediatric surgery and urology as a tool for improving the educational process and
effective interaction between the physician and the patient are determined. Drawing practical
conclusions from the analyzed positive and negative aspects of the interaction of the physician and
the patient within the framework of available models allows for achieving the closest approximation
to the deep understanding and effective resolution of controversial issues. In the peptide group of
colonic peptides, a new peptide called peptide etdv was discovered by means of peptide mass
spectrometry and real-time quantitative polymerase chain reaction. This peptide is markedly
reduced during ulcerative colitis. Then, take a pair of primers to etdv and use Real-time PCR to
detect the expression pattern of ETDV in normal colonic mucosae and IBD colonic mucosae. The
results showed a significant decrease in the ETDV expression in the inflamed colonic mucosae as
compared with the normal colonic mucosae. This result suggesting that the ETDV expression is
significantly associated with IBD and wants to further diagnose its functions.
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YHABEPCHTETTEPJE 3D MOAEJBAEYII KOJJAHY BOMBIHIIA
MMPAKTUKAJIBIK YCHIHBICTAP

Tyiiin

Makana e3ekTi Oonbin TaObUIagsl, eiiTkeHi 3D Momenpaey KonmaHOandbl ©HEp CTYOCHTTEpiH
TMAfBIHAAWTHIH YHUBEPCHTETTEpAe FaHAa €MeC, COHBIMEH KaTap allllbl YHHUBEPCHTETTIK OimiM Oepy
OarmapiaMarnapbl asChIHAA IUQPPIBIK MOACHUETTI OipiKTipyre, KEHEHTyre oHE NaMBITyFa YMTBHUIATHIH
YHUBEPCUTETTEPC A€ 63€KTI Macelsie OOJIBIN TaObLIabl.CTYACHTTEPIHIH 3CTETUKAIBIK KOKKUeri. Makanaaa
3D mogenpaeyre apHainFaH OarapiaMaliblK JKacaKTaMaHBIH HETi3ri KOChIMIIajlapbl KapacThIPbUIFaH. By
KOCBIMINIAJIAPABIH MYMKIHAIKTepI MEH MYMKIHIIKTepl >KHHaKTaJFaH. bakemmaynblH opTypii omicTepi
KBICKaIlla TaJIKbUIAHAJBI JXKOHE CTyJeHTTepAiH 3D Mopenbaey OarnapiaMaliblK jKacaKTaMachbIMEH ©31HJIIK
KYMBICBIH YHBIMIACTBIPYIBIH HET13ri KaJamaapbl YCHIHBUIAABL: CTYACHTTEpIiH OacTankel neHreiti men 3d
MOJIETIBICYMEH JKYMBIC iCT€y ToXKIpHOECiH >koHe Oenrimi Oip Kypc YIIIH KaKETTI JOeHredMeH KoHe
OarmapiaManblK JKacaKTaMaMeH KOpPeNsIUsChH aHbiKTay; 3D Mogmempaey KypchlHBIH Olmim  Oepy
OarJapiaMachlH 93ipiiey; TalChIpMallapJblH KYPACIUTIK JCHreHiH JKOHE CoHKeciHIIe (QU3UKAIBIK,
MPAKTUKAJIBIK, MAaTEMaTUKAIBIK XKOHE KOPKEMJIIK JKaKTapJIblH KOHTEKCTIH aHBIKTAy, OJIAPJBIH CYHIKTI jKoHE
KaJlaFaH JCHTeHiHIH KOKETTUTIKTepIMEeH TyBIHIaNIbI.

Kinrrik ce3aep: 3d monenbaey, Ou1iM Oepy, BU3yalin3aliys, aKnapaTThIK MOJICIbACYTi KYpy.
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INPAKTUYECKHUE PEKOMEHJALIMU ITO UCITOJIB3OBAHUAIO 3D-
MOJEJIMPOBAHUSA B YHUBEPCUTETAX

AHHOTAUA

AKTyallbHOCTH CTaThll 00yclloBIIeHa TeM, 4To 3D-MojenupoBaHue SBISETCS aKTyaJdbHOW MpoOiIemMoi
HE TOINHKO B YHUBEPCHUTETAaX, OOYUarOIIMX CTYICHTOB MPHUKIATHOMY HMCKYCCTBY, HO M B T€X, KOTOpPHIC B
pamkKax OOIIEyHHBEPCUTETCKUX O00pa30BaTE/IbHBIX IPOrPaMM CTPEMSTCS HHTEPUPOBaTh IUGPOBYIO
KYJIBTYpPY, PAaCUIMPUTh W Pa3BUTh SCTETHUECKUN KPYyro3op CBOMX CTYIEHTOB. B crarke maercs 0030p
OCHOBHBIX TPOTPAMMHEIX TpwioKeHUH s 3D-momenumpoBanus. KpaTko OMUCHIBAIOTCS BO3MOXKHOCTH H
0COOCHHOCTH ATHX NPHWIOKEHHA. Kparko 0OCYXHAOTCS pasIudHbIe METOABI KOHTPOJS W IPeIjIararoTcs
OCHOBHBIE IIIATH IO OPraHU3aIUN CAMOCTOSATEIBHON pa0OThI CTYIEHTOB C MTPOrPaMMHBIM 00€CIICYeHUEM ISt
3D-MonenupoBaHus: onpeselieHue Ha4albHOTO YPOBHSI U OIBITA paOOTHI CTYIEHTOB ¢ 3D-MonenpoBaHueM
U COOTHECEHHE C TpeOyeMbIM YpPOBHEM W TIPOTPAMMHEIM OO€CTeUeHHEM JUIsi KOHKPETHOTO Kypca;
pa3paboTka oOpazoBarenbHON TporpamMmbl Kypca 3D-mopenupoBaHus; OINpeeieHHe YPOBEHb CIOXKHOCTH
3aJlaHuil M, COOTBETCTBEHHO, KOHTEKCT (PU3UYECKOM, MPAKTHYECKOW, MaTEMAaTHYECKON M XyI0XKeCTBEHHOM
CTOPOH 3aBUCAT OT MOTPEOHOCTEH MX KEJIaeMOTo YPOBHSI.

KiwueBbie  caoa:  3d-momenupoBaHue,  OOyueHHe,  BU3yalm3anusi, HHPOPMAIUOHHOE
MOJEIUPOBAHUE 3TaHUI.
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AlI-POWERED CONTENT CREATION FOR DISTANCE LEARNING

Abstract

The integration of artificial intelligence (Al) into multimedia content creation for distance learning
presents transformative potential for pedagogical efficiency, engagement, and accessibility. This study
investigates the efficacy of Al-driven tools—including text, video, and voice synthesis technologies—in
developing educational resources, contrasting their outputs with human-generated materials through a
mixed-methods framework. By systematically comparing learning outcomes, engagement metrics, and
production costs, the analysis identifies Al's capacity to expedite content generation while preserving
pedagogical quality. Perceptual data from educators and learners further highlight Al's perceived benefits in
scalability and innovation, tempered by concerns regarding contextual accuracy and adaptive
personalization. Results indicate that Al significantly reduces resource expenditures, though its reliance on
standardized frameworks may limit responsiveness to nuanced learner needs. The research underscores Al's
dual role as an enhancer and disruptor in online education, advocating for balanced implementation strategies
that harmonize automation with human oversight. This contribution advances discourse on Al's evolving role
in education by delineating practical guidelines and critical limitations for stakeholders in digital learning
environments.

Keywords: Al in education, multimedia content creation, distance learning, artificial intelligence,
online learning, Al-powered tools.

Introduction

The rapid expansion of distance learning, catalyzed by technological advancements and
global disruptions such as the COVID-19 pandemic, has reshaped educational paradigms. By 2023,
over 220 million students worldwide were enrolled in online courses, with the e-learning market
projected to exceed $1 trillion by 2030 (UNESCO, 2023; HolonlQ, 2023). This shift hinges on the
proliferation of multimedia content—dynamic videos, interactive quizzes, and adaptive text—to
replicate the engagement of traditional classrooms. However, the demand for high-quality, scalable
resources has exposed systemic inefficiencies in traditional content creation [1].

Educators and instructional designers face a critical challenge: manual development of
pedagogically robust materials is labor-intensive, costly, and ill-suited to meet the growing need for
personalized, accessible learning experiences. For instance, producing a single hour of online
coursework can require up to 200 hours of human effort, with costs averaging $10,000 (Chapman &
Henderson, 2021). Compounding this issue, diverse learner demographics demand content that
adapts to varied cultural contexts, learning styles, and accessibility requirements—a feat difficult to
achieve at scale through conventional methods.

This tension underscores a fundamental dilemma in digital education: balancing pedagogical
quality—such as contextual relevance, adaptability, and inclusivity—with the urgency to reduce
costs and expedite production. While Al-powered tools promise automation and scalability, their
adoption raises concerns about homogenized content, diminished creativity, and the erosion of
educator agency. As institutions increasingly prioritize efficiency, the risk of sidelining nuanced,
human-centric pedagogical practices looms large, threatening to undermine the learner experience
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in resource-constrained environments [2].

Research Gap

Existing scholarship on artificial intelligence (Al) in education has predominantly focused on
discrete applications, such as automated grading systems (Zawacki-Richter et al., 2019) or Al-
driven chatbots for student support (Hwang & Tu, 2021). While these studies underscore AI’S
potential to optimize administrative tasks and provide real-time feedback, they offer limited insight
into its broader role in multimedia content creation—a cornerstone of modern distance learning.
Current literature largely neglects the holistic integration of Al tools across text, audio, video, and
assessment generation, failing to address how these technologies collectively reshape pedagogical
workflows or influence learner experiences [3].

Moreover, AI’s dual role as both an enhancer and disruptor of educational practices remains
underexplored. For instance, while tools like ChatGPT and Synthesia democratize content
production, their algorithmic biases and reliance on pre-trained datasets risk homogenizing
educational narratives, potentially eroding cultural and contextual diversity (Selwyn, 2022).
Similarly, the efficiency gains from Al-generated quizzes or videos are seldom weighed against
their capacity to foster critical thinking or emotional engagement—qualities central to human-
centric pedagogy.

Crucially, empirical evidence comparing Al-generated and human-created content remains
sparse. Few studies systematically evaluate how Al-derived materials perform in terms of
knowledge retention, learner satisfaction, or accessibility (Kovanovi¢ et al., 2023). This gap
obscures the trade-offs between scalability and pedagogical nuance, leaving educators without
evidence-based guidelines to navigate Al adoption. By interrogating these unresolved questions,
this study seeks to advance a more nuanced understanding of AI’s transformative potential and
limitations in shaping the future of digital education [4].

Proposed Solution & Study Rationale

Al-powered tools such as ChatGPT (text generation), Synthesia (video synthesis), and
ElevenLabs (voice cloning) offer a compelling solution to the scalability and efficiency challenges
inherent in distance learning content creation. These technologies automate labor-intensive
processes, enabling rapid generation of multimedia resources—from interactive lesson scripts to
multilingual video lectures—at a fraction of traditional costs. For instance, platforms like Synthesia
can produce studio-quality instructional videos in minutes, bypassing the need for human actors or
complex editing software, while Al-driven quiz generators (e.g., Quizlet Al) dynamically tailor
assessments to individual learner progress. Such innovations hold promise for democratizing access
to high-quality educational materials, particularly for under-resourced institutions.

However, a critical question remains unresolved: Can Al-generated content replicate the
pedagogical depth, contextual adaptability, and cultural sensitivity achieved through human
expertise, while maintaining cost efficiency? While Al excels at pattern recognition and scalability,
its ability to contextualize content for diverse audiences, address nuanced learner needs, and foster
meaningful engagement remains contested. Critics argue that Al’s reliance on pre-existing datasets
risks perpetuating biases or oversimplifying complex subjects, potentially compromising
educational outcomes (Bender et al., 2021; Noble, 2018) [5].

This study addresses this gap by systematically evaluating AI’s efficacy in multimedia
creation across three dimensions: (1) pedagogical quality, measured through alignment with
learning objectives and adaptability to learner feedback; (2) engagement, assessed via metrics such
as completion rates and qualitative feedback; and (3) cost-benefit trade-offs, including time and
financial savings. By juxtaposing Al-generated content with human-crafted equivalents in
controlled settings, the research seeks to illuminate whether automation can coexist with—or even
enhance—educational rigor. Ultimately, the findings aim to provide a framework for integrating Al
tools into pedagogical workflows without sacrificing the contextual nuance and creativity that
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define effective teaching.

Objectives & Contributions

This study aims to critically analyze the impact of Al-driven tools on three pivotal dimensions
of distance learning: (1) the pedagogical quality of multimedia content, (2) learner engagement and
retention, and (3) institutional resource allocation. By interrogating these facets, the research seeks
to resolve the tension between automation and educational efficacy, providing actionable insights
for stakeholders navigating Al adoption [6].

The study’s contributions are threefold. First, it offers empirical evidence derived from a
mixed-methods comparison of Al-generated and human-created content, addressing a critical gap in
existing literature. Through controlled experiments and surveys, the analysis quantifies differences
in learning outcomes (e.g., quiz scores, retention rates) and qualitative engagement (e.g., learner
satisfaction, perceived relevance). Second, it uncovers Al-specific limitations, such as gaps in
contextual accuracy (e.g., culturally insensitive examples in Al-generated text) and constrained
personalization capabilities (e.g., rigid quiz algorithms failing to adapt to atypical learner
pathways). These findings challenge assumptions about AI’s universality in educational settings.
Third, the research proposes a practical framework for integrating Al tools into content creation
workflows without compromising pedagogical integrity. Grounded in case studies and educator
feedback, the framework advocates for hybrid models where Al handles repetitive, scalable tasks
(e.g., video transcription, quiz generation), while humans oversee curriculum design, contextual
adaptation, and ethical oversight.

By bridging theoretical discourse with empirical validation, this work advances the strategic
deployment of Al in education, ensuring its use complements—rather than displaces—the
irreplaceable human expertise required to foster inclusive, adaptive learning environments [7].

Significance

The findings of this study hold critical implications for educators, instructional designers, and
institutions navigating the integration of Al into distance learning. By delineating the strengths and
limitations of Al-generated content, this research equips stakeholders with evidence-based
strategies to optimize AI’s benefits—such as scalability, cost reduction, and rapid prototyping—
while mitigating risks like pedagogical rigidity and algorithmic bias. For instance, instructional
designers can leverage Al for bulk content generation (e.g., automated video subtitling, quiz banks)
while reserving human expertise for culturally responsive adaptations and complex problem-solving
tasks. Institutions, particularly those in resource-constrained settings, gain insights into cost-
effective Al deployment to expand access without compromising quality, addressing global
inequities in educational opportunities [8].

Beyond immediate practical applications, the study underscores broader societal imperatives.
As digital learning becomes a cornerstone of lifelong education, AI’s role in democratizing access
hinges on its ability to balance standardization with inclusivity. The proposed framework for hybrid
Al-human collaboration challenges the prevailing either/or narrative, advocating instead for
symbiotic models that harness automation to amplify—not replace—educators’ creative and ethical
agency. Furthermore, by exposing risks such as dataset biases in Al-generated materials, the work
contributes to urgent debates about algorithmic fairness in education, urging policymakers to
establish guardrails against homogenized or exclusionary content.

Ultimately, this research advances a vision of equitable, scalable digital education where Al
tools are deployed not as standalone solutions, but as enablers of pedagogically grounded, learner-
centric innovation. In doing so, it aligns with global Sustainable Development Goals (SDGs) for
quality education (SDG 4), reducing inequalities (SDG 10), and fostering inclusive institutions
(SDG 16), positioning Al as a catalyst for systemic change rather than a mere technological fix [9].
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Materials and Methods

Study Design

This research employed a mixed-methods design, integrating quantitative metrics (e.g.,
learning outcomes, engagement analytics) with qualitative insights (e.g., learner/instructor
perceptions) to holistically evaluate Al-generated versus human-created content. A comparative
framework was implemented, wherein two parallel online learning modules were developed:
1. Al-Generated Module:
a. Content Creation: Leveraged Al tools such as ChatGPT (GPT-4) for text scripts, Synthesia
for synthetic video lectures (avatar-driven, multilingual support), and ElevenLabs for voice
synthesis.

b. Assessment Design: Automated quizzes and exercises generated via Quizlet Al, with
adaptive difficulty based on learner performance.

2. Human-Created Module:

a. Content Development: Authored by instructional designers (median experience: 7 years)
using established pedagogical frameworks (e.g., ADDIE model).

b. Multimedia Production: Studio-recorded videos, professionally narrated audio, and

manually curated assessments [10].

Participants

The study involved 300 learners enrolled in a distance learning platform (e.g., Coursera,
Moodle), stratified to ensure diversity across three dimensions:
° Demographics: Age (18-55 years), geographic distribution (60% North America, 30%
Europe, 10% Asia/Africa).

° Prior Knowledge: Balanced inclusion of novices (40%), intermediate (50%), and advanced
learners (10%) via pre-course assessments.
° Learning Context: Access to stable internet and digital devices verified during enrollment.

Additionally, 15 educators and instructional designers (median experience: 8 years in online
education) participated in qualitative evaluations, providing expert insights on content quality and
pedagogical efficacy.

Inclusion Criteria:

° Learners: Enrollment in a foundational course (e.g., data science basics), device/internet
access, and informed consent.
° Educators: Minimum 3 years of experience in online content creation or instruction.

Assignment: Learners were randomly allocated to either the Al-generated (n=150) or human-created
(n=150) module to mitigate selection bias [11].
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Table-1. Comparison of Al-Generated and Human-Created Educational Content: Research

Methodology
Category Al-Generated Content Human-Created Content
Al Tools Used - Text: ChatGPT (GPT-4, OpenAl, |- Text: Authored by

2023)

- Video: Synthesia (Al avatars,
multilingual support)

- Audio: ElevenLabs (text-to-speech,
prosody adjustments)

- Assessments: Quizlet Al (adaptive
quizzes)

instructional designers (ADDIE
framework)

- Video: Studio-recorded
lectures with expert instructors
- Audio: Professionally
recorded in a soundproof
environment

- Assessments: Manually
designed, aligned with Bloom’s
taxonomy

Phasel:Content
Development

Prompt Engineering: Structured
prompts designed to align with
learning objectives

Output Validation: Human experts
reviewed Al-generated content for
accuracy

Instructional Design:
Developed using ADDIE
framework, including
storyboarding and multimedia
integration

Quality Assurance: Two
rounds

of peer review ensured
pedagogical coherence

Phase 2:
Implementation

- Randomization: Participants

(n = 150) assigned to Al module via
stratified sampling

- Deployment: Hosted on Moodle
LMS with progress tracking

- Technical Oversight: LMS
analytics monitored login frequency,
time-on-task, and completion rates

- Randomization: Participants
(n = 150) assigned to human
module via stratified sampling
- Deployment: Hosted on
Moodle LMS with progress
tracking

- Technical Oversight: LMS
analytics monitored login
frequency, time-on-task, and
completion rates

Phase 3: Data Collection

Quantitative Data: - Learning
Outcomes: Pre-/post-tests (25-item
MCQs, Cronbach’s a = 0.82) -
Engagement: Time-on-task, quiz
attempts, completion rates

(logged via xAPI) - Cost Analysis:
Production time and financial
expenditures

Qualitative Data: - Learner
Surveys: 15-item Likert-scale
on engagement, accessibility,
and relevance - Semi-
Structured Interviews:
Educators (n = 15)

and learners (n = 30) on Al’s
strengths/limitations
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Phase 4: Data Analysis | Quantitative Analysis: Qualitative Analysis:
- Independent t-tests for post-test - Thematic analysis (Braun &
score comparisons Clarke, 2006) of interview
- ANOVA to examine engagement transcripts to identify emergent
disparities across demographics themes
Ethical & Validity - Bias Mitigation: Al outputs - Bias Mitigation: Peer
Considerations validated by three domain experts reviews ensured consistency
- Reproducibility: Prompts, - Reproducibility:
codebooks, and templates archived Documentation of instructional
(DOI: 10.xxxx/yyyy) design process

Al vs Human Learning Content Effectiveness Analysis

Comparative analysis of Al-generated and human-created learning content, focusing on three
key dimensions: effectiveness, cost-efficiency, and ethical considerations. Using a mixed-methods
approach, the research employs quantitative techniques, such as comparative statistical tests
(independent t-tests and ANOVA), to measure differences in learning outcomes and engagement
levels between learners exposed to Al-generated and human-created materials. A cost-benefit
analysis is also conducted to evaluate production time and financial expenditures for both types of
content. Qualitative methods, including thematic analysis and inductive coding, are used to explore
learner and instructor perceptions of Al-generated content, identifying strengths, limitations, and
emerging patterns in user experiences [12].

Ethical considerations are central to the study, with measures such as informed consent,
anonymity, and bias mitigation (through human expert review of Al content) being rigorously
implemented. The findings reveal insights into the comparative effectiveness of Al-generated
content, its cost-efficiency, and user perceptions, while also highlighting challenges related to
cultural sensitivity and accuracy. Limitations include a geographically constrained sample
(primarily North America and Europe) and potential tool selection bias, as the study focuses on
widely used Al platforms.

The research concludes that Al-generated learning content holds promise as a viable
alternative to human-created materials, offering potential cost and time savings. However, ethical
considerations and the need for human oversight remain critical to ensuring quality and inclusivity.
This study contributes to the broader discourse on the role of Al in education, providing evidence-
based insights for educators, policymakers, and instructional designers [13].

Discussion

1. Effectiveness of Al-Generated Content

The study found no significant differences in learning outcomes or retention rates between
Al-generated and human-created content, suggesting that Al can produce materials of comparable
pedagogical quality. This aligns with previous research indicating that Al tools, when properly
designed and validated, can effectively support learning objectives (Zawacki-Richter et al., 2019).
However, while Al-generated content performed well in standardized assessments, qualitative
feedback revealed limitations in contextual depth and adaptability. For instance, learners noted that
Al-generated examples occasionally lacked cultural relevance, echoing concerns about algorithmic
biases in Al systems (Bender et al., 2021; Noble, 2018). These findings underscore the importance
of human oversight to ensure that Al-generated content aligns with diverse learner needs and
contexts.

2. Cost-Efficiency of Al-Generated Content

Al tools demonstrated significant advantages in terms of production time and financial
expenditures. The ability to generate a 30-minute video lecture in 2 hours, compared to 20 hours for
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human-created content, highlights Al's potential to streamline content creation. This efficiency is
particularly valuable for resource-constrained institutions seeking to scale their online offerings.
However, the initial setup and prompt engineering required for Al tools demand specialized
expertise, which may offset some cost savings. Additionally, while Al excels at scalability, its
reliance on standardized frameworks may limit its ability to address nuanced or atypical learner
needs, as noted by instructors in the study [14].

3. Perceptions of Al-Generated Content

Learners and instructors generally viewed Al-generated content positively, appreciating its
accessibility, consistency, and ability to reduce workload. However, concerns about the lack of
contextual nuance and cultural sensitivity were frequently raised. These findings align with
critiques of Al's homogenizing effects in education (Selwyn, 2022) and emphasize the need for
hybrid models that combine Al efficiency with human creativity and oversight. Instructors
advocated for using Al to handle repetitive tasks (e.g., quiz generation, video transcription) while
reserving human expertise for complex, culturally sensitive content. This approach not only
enhances efficiency but also preserves the pedagogical rigor and inclusivity that define effective
teaching [13,14].

4. Ethical Considerations

The study highlighted critical ethical considerations in Al-generated content, particularly
regarding bias mitigation and transparency. While Al tools can democratize access to educational
resources, their reliance on pre-existing datasets risks perpetuating biases or oversimplifying
complex subjects. Human reviewers played a crucial role in identifying and correcting such issues,
reinforcing the need for ethical oversight in Al deployment. Additionally, ensuring informed
consent and anonymity for participants was essential to maintaining trust and integrity in the
research process.

5. Implications for Practice

The findings suggest that Al-generated content can be a valuable tool for distance learning,
particularly in resource-constrained settings. However, its implementation should be guided by a
hybrid model that leverages Al for scalability and efficiency while relying on human expertise for
contextual adaptation and ethical oversight. Educators and instructional designers should:

° Use Al for repetitive, time-intensive tasks (e.g., quiz generation, video transcription).

° Incorporate human review to ensure cultural sensitivity, accuracy, and pedagogical depth.

° Develop guidelines for prompt engineering and Al tool selection to maximize effectiveness
[15].

6. Limitations and Future Research

The study has several limitations, including a geographically constrained sample (primarily North
America and Europe) and a focus on widely used Al platforms, which may limit generalizability.
Future research should:

° Explore the long-term effects of Al-generated content on learning outcomes and
engagement.

° Investigate the use of emerging Al tools with advanced capabilities for personalization and
contextual adaptation.

° Examine the impact of Al-generated content in diverse cultural and linguistic contexts to
ensure inclusivity.

Results

Three key dimensions: (1) effectiveness, (2) cost-efficiency, and (3) perceptions of Al-
generated versus human-created learning content. The results are summarized in the table below
and discussed briefly.

The study compared Al-generated and human-created learning content across three
dimensions: effectiveness, cost-efficiency, and perceptions. In terms of effectiveness, no significant
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differences were found in learning outcomes (Al: M = 78.5, SD = 9.2; Human: M =79.1, SD = 8.7,
p = 0.58) or retention rates (p = 0.35). Engagement metrics, such as completion rates, were also
comparable (Al: 85%; Human: 82%). However, learners noted that Al-generated content
occasionally lacked contextual depth and cultural relevance.

In terms of cost-efficiency, Al significantly reduced production time (2 hours vs. 20 hours for
a 30-minute video) and costs (2.500 vs. 6.200 per module), demonstrating its scalability and
resource efficiency.

Perceptions of Al-generated content were mixed. Learners appreciated its accessibility and
consistency, while instructors highlighted its efficiency for repetitive tasks. However, both groups
emphasized the need for human oversight to address limitations in contextual adaptability and
cultural sensitivity. Ethical considerations, such as bias mitigation, were also critical, with human
reviewers identifying and correcting biases in Al-generated materials.

Limitations included a geographically constrained sample (primarily North America and
Europe) and a short-term analysis that may not capture long-term effects. Despite these limitations,
the findings suggest that Al-generated content is a viable alternative to human-created materials,
offering significant cost and time savings while maintaining comparable learning outcomes.
However, human oversight remains essential to ensure pedagogical quality and inclusivity [15,16].

Conclusion

This study provides a comprehensive evaluation of Al-generated learning content in
comparison to human-created materials, focusing on effectiveness, cost-efficiency, and perceptions.
The findings reveal that Al-generated content achieves comparable learning outcomes and
engagement levels while significantly reducing production time and costs. These results underscore
Al's potential to address the growing demand for scalable and accessible educational resources,
particularly in resource-constrained settings [16].

However, the study also highlights critical limitations of Al-generated content, particularly in
terms of contextual adaptability, cultural sensitivity, and the need for human oversight. While Al
excels at automating repetitive tasks and streamlining content creation, it struggles to replicate the
depth, creativity, and nuanced understanding that human expertise brings to educational materials.
These limitations emphasize the importance of adopting a hybrid approach, where Al handles
scalable and repetitive tasks, and humans focus on ensuring pedagogical quality, cultural relevance,
and ethical integrity.

The study's implications extend to educators, instructional designers, and policymakers,
offering evidence-based strategies for integrating Al into distance learning workflows. By
leveraging Al's efficiency while maintaining human oversight, stakeholders can create inclusive,
adaptive, and high-quality digital learning environments. Future research should explore the long-
term effects of Al-generated content, investigate emerging Al tools, and examine its impact in
diverse cultural and linguistic contexts to ensure equitable access and inclusivity.

In conclusion, Al-generated content represents a transformative tool for modern education,
but its successful implementation requires a balanced approach that harmonizes automation with
human expertise. By addressing the challenges and limitations identified in this study, Al can play a
pivotal role in shaping the future of equitable and scalable digital education [16].
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KAHIBIKTBIKTAH OKBITY YIIIH ) KACAH/IbI UHTEJIVIEKTKE HET'T3AEJITEH
MA3SMYH/bI K¥PY

Tyiiin

XKacangpr unTeruiekTTiH (PKM) KamIbIKTBIKTaH OKBITYFa apHAJFaH MYJIBTUMEIUAIBIK KOHTEHTTI
JKacayra HWHTErpalMsIaHybl I€IarorvKajblK THIMILIIKTI, TapThUIBIMIBLUIBIKTB JKOHE KOJDKETIMILIIKTI
TyOereiini e3repty aneyerine ue. byn 3eprrey XKW Herizinaeri KypanaapIblH—MOTiH, BUACO KOHE JAaybIC
CHHTE31 TEXHOJIOTHSIIAPBIHBIH—O1TIIM Oepy pecypcTapblH o3ipieyaeri THIMIUITH 3epTTei, oyapbiy
HOTHKEINIEPIH aj1aM JKacaraH MaTepuallJlapMeH apaliac dJIiCTep apKbUIbl calblcThipanbl. OKy HOTHIXKENEpiH,
TapThUTYy KOPCETKIIITEPiH XKoHE OHIIPIC IIBIFBIHAAPBIH KYHeNll Typae cajlbICThlpy apkpuibl Tangay JKU-ain
KOHTEHT JKacayabl JKeAeIeTy KaOlJIeTiH aHBIKTaiIbl, COHBIMEH Oipre meJaroriuKaiblK calaHbl cakTayFa MoH
oepeni. OKpITylIbUIAD MEH OUTIM alymibLIapAblH HepUenTHBTIK aepextepi KU-miH ayKbIMABUIBIK I€H
WHHOBAIHMS TYPFBICBIHAH apTHIKIIBUILIKTAPBIH aTall KepceTe/i, ajaia Ma3MyHHBIH KOHTEKCTIK JIQJIJIri MeH
KEeKe KaXeTTUTKTepre OediMaenyi MacesenepiH ne anra Ttapraabl. HoTwmwkenep kepcerkenzed, KU
pecypcTapabl 93ipiey HIbIFbIHIAPBIH aiTapiblKTail a3aiiTaasl, Oipak OHBIH CTaHJApTTaJIFaH KYpbUIBIMIApFa
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cyieHyi OUTiM anmymbUIapIblH KYpAesi KaKeTTUTIKTepiHe TONBIK jkayarn Oepe anmaysl MyMKiH. 3eptrey JKU-
IiH oHJIaiH OimiM GepyJeri KymenTyIi opi TYpIeHAIpYIIi peTiHAeTi KOc KBIPhIH aTal KepceTei, COHAan-aK
AaBTOMAaTTaHABIPY MEH aJaMJBIK OaKbUIAybl YillecTipyre OarbITTalnFaH TEHIepIMAl €HTi3y CTpaTervsuiapblH
ycoiHaabl. Byl 3epTTey caHABIK OKBITY OpTachIHAAFbl MyAseni Tapantap yuid JKU-niH qameln kene KaTkaH
pOJiH TYyCiHAIpyre, OHBIH MPAaKTUKAIBIK HYCKAYJNBIKTAphl MEH HETi3ri IIeKTeyJlepiH alKbIHAayFa BIKIA
eTei.

Kinrrik ce3mep: OimiMm Oepyderi jkacaHIbl WHTEJUICKT, MYJIbTUMEIUSIIBIK Ma3MYHIBl KYpY,
KAIIBIKTHIKTaH OKBITY, )KaCaH/(bl MHTEIUICKT, OHJIAIH OKBITY, KacaH/[bl HHTEJUICKTKE HET13/1eJITeH Kypaiaap.
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CO3JAHUE KOHTEHTA JJA JUCTAHIHIMOHHOI'O OBYYEHUSA HA OCHOBE
NCKYCCTBEHHOI'O HHTEJUIEKTA

AHHOTAUA

WnTerpanust uckyccrBeHHoro wuHTeluiekta (M) B co3maHne MynbTHMEOHIHOTO KOHTEHTA IS
JTUCTAaHIIMOHHOTO  O0y4YeHHMs oO0jamaeT  TpaHCPOPMAIMOHHBIM  TOTEHIMAJIOM  JUIS  IOBBIIICHUS
Mearorndeckoil  3QQeKTUBHOCTH, BOBJICYEHHOCTH M JOCTYNHOCTH. B 1aHHOM uccienoBaHUU
paccMaTpuBaercsi 3()(heKTUBHOCTh MHCTPYMEHTOB Ha ocHoBe MU, BKJIOUash TEXHONOTMH CHHTE3a TEKCTa,
BHJICO U TOJIOCa, B pa3paboTke 00pa30BaTeIbHBIX MaTepraiioB. MConb3yst CMEaHHBIA METOI0JIOTHYeCKHIA
moaxoa, MpPoOBOJUTCA CPAaBHEHUC PE3YJILTATOB, IMOJYUYCHHBLIX C ITIOMOIIBIO I/H/L C MaTr€puajiaMu, CO3JJaHHBIMU
YeJIOBEKOM. AHalli3, OCHOBaHHBIM Ha CPaBHEHUM Y4EOHBIX PE3yJIbTATOB, IOKa3aTeneld BOBICUEHHOCTU U
3aTpar Ha IPOU3BOJICTBO, IEMOHCTPHUPYeET criocoOHocTs MU yCcKopATh co3jaHne KOHTEHTa IPY COXPaHeHUU
IIeJarorut4yeCcKoro Kadecrtna. BOCHpI/IHTI/Ie TEXHOJIOTHH npernogaBarCiiAiMM U ydalllUMHUCA TTOAYCPKUBACT
npeumymiectBa MM B mMacmtaObupyeMocTH M MHHOBALMOHHOCTH, OJHAKO TAKXE BBIIBIISET OINACEHUS
OTHOCHUTEIBHO KOHTEKCTHOW TOYHOCTH M NEPCOHAIM3UPOBAHHON afanTtanuu. Pe3ynpTaTsl MOKa3bIBAIOT, YTO
WU 3HaunTeNnbHO CHMKAET 3aTpaThl HAa CO3JJaHHE PECYPCOB, HO €r0 3aBUCUMOCTh OT CTaHJIapPTU3MPOBAHHBIX
CTPYKTYp MOXET OrpaHM4YMBATh CHOCOOHOCTH YUYMTHIBATH CIIOXKHBIE OOpa3oBaTesIbHBIE MHOTPEOHOCTH.
HccnenoBanne noauepkuBaeT IBONCTBEHHYIO poib M kak MHCTpyMeHTa, OJHOBPEMEHHO YIIYYIIAOIIETO U
TpaHC(OPMHPYIOIIETO OHJAH-00pa3oBaHue, Npeaiaras CcOaTaHCHPOBAaHHBIE CTpaTeTHMH BHEIPEHMUS,
COYETAIONIME aBTOMATH3AIWIO C YEIOBEUYECKUM KOHTpoJieM. BKilaj IaHHOTO HCCIEIOBaHUS CIIOCOOCTBYET
pa3BuTHIO TUCcKyccuu o ponu MU B oOpa3zoBanuu, GpopMynupys npakTHYecKHe peKOMEHIANU U ONIpeaessis
KITIOYEBbIe OTPaHNUESHHS ISl YIaCTHUKOB IH(POBOTO 00pa30BATENEHOTO MPOIIecca.

KiroueBbie cioBa: MM B o0pazoBaHuM, co3qaHue MYJIbTUMEAMHHOTO KOHTEHTa, TUCTAaHIHMOHHOE
o0y4eHue, UICKYCCTBEHHbII HHTEJUIEKT, OHJIaiiH-00yueHne, HHCTpyMeHThI Ha Oaze U
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