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dimf sdz' L s9 Odad j dzd ofmj n otsL BB dz"' - toj Mk
f sMilsOo dzj dzdz" =  dzOdzgse H JWIsj dz dzsiis( .

vsOC CO¢C [1C¢ 6 dda¥ tstetelOd f dls d tdatsdn@ dedzff 2c O
sts LOHOYd, of ftsdzdgw joi j M fsdish i & Ctsdtf |

T <t 0O,
& & @ 11

Q—.

fsCOLM 908 s dzO0de sdz! M dj f tctsB dzj d3r W tstecC
tcjLizdz sOIstse . 1 4 8B - BHJ d3ts ftotsH sdzy d Is+ tc ©
fsMmistetsj dgdw dzsedyj mMecd o jtoder n "AcOffpgkd degztdy
rdzw tojhjdedvw L OHOY ~ 2 4, ) 26, ) 27 daj
Ctcj Olsdodzgr 2 §tSHRBH, Colstster 2 sy dets MW stod3
MdMmilsj dzgdetsdz f SH A tSH J . [ 1]

1 JHESMsOydets] o dzOH jdedj kZdzedo jtemOdz' dz
ftcdosHdds, Syldstsdyp " f 2MC dzed C O3 dzy -9 Olsd dzts o t6
LOHOdzd?2 -~ 26, ~27. [1]

s dL ddWsttdkOlsdSd ddzsj ctcdtekzs sfpw o s
CO¢ ddaW stcd3OIsd ¢ O Wy dzw j Isfpw &3 SOHdMmyd{ dzc
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ddeW stcedzsOyd d tOL dzd y dzts cldsts e Qe QfStdsjjHadg). Is ' 1, 5 Is6 HAE
Isi 3", MoewL Odzdzr | M JdqdeW stedBOIsdC 52 :

V [ Oljd&olsds o

g dMmisy " MudhdzdsdedsH ydmj dz dL BHdes2 Mo
BOIsj BOIsdyuj MSdr L dzOdzd 2, o Cdzg Yyovw tcOBBIskz i

Js86dS O d dtscdud(mtdyl bl iye0y ddizs detstndz
desfqeovgr q we. ). | |

vydmdzj dedz” § . Bt Hi"dzd J BOIs § BOIdyd MS dn
ftosctcORRBZJtctso Odzdwy d IsOBdzd ydz" =« ftetsyj Mt

stsdiiB d &ZOIststbfic@ B stcdz §J Odzestedlsdyyr COC 1 d

[ sH | dzd tots 9 Crdfyfjdzj H S0 Odzd j dial jt=oinjd20 y d s dzdz'B
k0O j &30Isd S d, CGiikjlstedd, WdqLdS¢d.

V AdLdSCO

stsHdteso Odzd ] . MY €gz@ dats Do dzj dzd j ts CHJ
AdLduyudimSdyd fteddydyfr t©OBTSIsT Emistes.2 Mise |

g dMmisj &3r CtststeH  dzO s, foits s S~y d df ,tc d dwj Jd&j Is
Codiff 6 Isj todgs?2 GctwOWdC

RdzW sted3Oyd sdadzr j. fdsxfyj iz yj dedd = teOdzj dz
tcOMMdzOIstcd o O Is tOL dzd ydz J mMf smtse T’ ~tcOdzj d
dzOL jtedzr = HdME On .

V Il dsdizse dw

{sz,cjlsq’u_cjf_r]gq’cj d d3|ztsOa_Jdder_Gde1$tGdBd3f

0o dzj ded § ( dav tstc B3Oy dlssidédatzd-y J e g d iy s d =
fnd Misd 3O~ .

\ RMiststedw

]l sL dzd € detse J dzd | d tcOL o dIsdj EMmistcts?2 fls o
ddaW stcedzOydd

V Ry (dLtsBteOLdIjdz desj dMSEMmMmilse t5)

Ko jlstsor j dm@sHjdzd o SCtdif! silsjtdsts?2 ctcOWd

t OB Is O m cteOWdyj M< ddzd tcj HOC st O3] ,
f dztSfifls ¢ d S BHJetseo Odzd j d3 ctcOW dyd MEts2 ddaW

\ temMmMCd?2 d Odedzd2med2 wLr Cd

sjSMmMser j tojnBhllkistseo Odzadj dz0eo "™ C s dzOE
d WtsttdsOlsdtetso Odzedw Isj ¢ Mis O.

4 SL HOdzejls R RYdZIs j Gtc Oydw M tkzmmCdd d
sO¢Y]d M BeL"Cts?2 d RrRYJ.

1 sdzd di3O© dzd J Mddzs O Md MO wiLr Ctse ftotsG to
Codigf ! v Isjtodats?2 Isjtoedzgd desdzscdj 2?2 dzO Odze dzd 2 M€ ¢
V ] J BCGLOWdWw

R sdz' L s Odzd J§ BOL H Odzdz" - co¢ Mmtej |
J 5CtcOWEP®B.dzd ydz j or ydmdzj dzd v dz© ¢ sz
Codesdzd yJ M IS tc P& fsalztsd , Mt jnyd. OdzdL Oyd2 d Is
\ [Bh jMmsotsL dzOdzed j (o Cdzt yaAw 1+ Ctsdesdzd € k2

G
1
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R AW Sted3Oyd tsdzdats Jd o BesjB figldg ed3s JGts ddzt sted3
CdzsB OdzdL Oydvw ddeW stced3Oydsdzdzsc s ff toetsfls toc O dzfm ks

[ BHj dzdtese Odzd § LEBdtsdBd ud M§ R ddstcmy | B
BEHYJISO Byt yHjddw dqdzd ctsmMizuHOtMmlss O.

H4BLHOd] Odzestedlsdiite d FteseteOdzd3 H dzw

TOLOCIjO®, O kOCYj] BOL HOddE 5, sltOy
qdz¥ steBOYdsdzdzts? ftej H j .
V. mdBdw

RMfsdz L soOdzedj toj HOC Iststc O Y thetc Bz tizts ¢ dglr dzL

V. [EkLTCO

vy BO crHdddy’ dL &3 toj dedw  ddatv stedBOYd d
LoEZGCsoats? dJdeW stedzOydd .

[iNfejHdjlsdzyr J MmewLd fiRtscOsls Eyoh ddf
i sdzlz y4 dedz" | O Bkttt On ddeW sted3OIsd ¢ d, )
Hi BsdzeMistcd f il IIs tetd3®dz'd S d © twOL dzd ydgr = tsB dZOM

s dMsC dzdlsj cOlskzter

1. [ jltsHdyd MCdwj L&A dsdls s 0 {46 i ts d
| sMizH Otefilse jdedetsj] BE¥ HY jlsdetsy EZytejyHjdedj "
md mis j d3r sSBteOL 59 Oded v Jtoj dzB ZtcG i
https://rcro56.orb.ru/documents/reports/305838/

2. ®w. 4. strdzse cfrulrrRyresrRr trsdfrl
f SHCG sdgdg’o jizj dzO0 tsMdese ] OdzOdzdL O Isdf d ydz r t
GsHO Yt R1IAJTIOURST E htt ps :-ifmetadicheskie i pi .
materialy/2025/inf_mr_2025.pdf
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BUOQURBURY [ HgRHB T Juoul ¢ vul pr DK BN
vyrJa13IM L1t offodmr1fIBf Ol IRY[HEREBEI1RC

1 j L B BtesHIdzd[C. §az@ 5.dz0 kzHts y j dzls
ANJHJtcOdz detsj jcadaiglp H @t g sdets ] g s O Hsp A j ¢

ormMh joets tsBtOL s Odad v
c[tjdBlzteeMSd?2 cEtMmMikzHOteMmise j dedz” 2 [z dz

I Mm@ sfndzser 9 OjIsfMw  dzj 5B A tsHd B fils! d c
GjftesMistcOdzmise j dzdese s OdzOdzdL © (44 ) C
SBKOLBSoOIjd dz | flesctcOBB HoHESIssCd Mt
d dz¥ ste 3Oy d ts dzdz' = Isj ndztsdzts@e d 2 (RU) . depOMmMmc
By ssHdud MEdj YJsBd B, otLddcOshdj ftod
HdMydydddr : ©OLWwr 9 BjyHEz Ijtstejlsdyj NS 2
ftesmMistcOdzise § dedz” d3d H Odzdz’ d3q , fdzsy dzts M ls -

d defmlstelz 3 dalsts o, HiWwduydl S8 0Odzf g drg &Biso Q dedgr
BilssHdYjMSOWw dsHjdr ddelsjeteOyYdd, o¢dzs yo

41 ¢ o MmMEkh jMmsekshdj Cktmr, ©OLWOBBISCE {1
HOdzdz' » d Whtedidteso Odzedj HtotsjCldesets f§ BHR K
ZHjdwjlsmw wMBmQﬁmB%pmqu Odz: dz" n CliRf j Is,
sBtcOBSISC 52, OdzO dzd L ts a3, odLEZO&JL Oydj 2 d

CostHddzdtctso Odzdzts?2 d deV sted3Oyd d . [ § 2O j Isfyw
Eyj B dzr 2 ftetsyj i M smse Mlse k] Is fsor hj
o' femMfedzd Stslso j yow dz0 L Oftetsmr tor dz2€ O Istelz H (
Btsdzz hdr HOdzdzr =.

sdzfs yj o’ j Mmdzse O: MBGBdedqugd? GJ
fesmistcOdzMmlis o § dzdzOW MlsOlsdMmisd ¢ O Bj ssHd S O
My judoediisss, ¢Oj BGOsd U NBGY J Seae gL sf iy
(L Ru), ftsMmistcOdzmlise j dzdz" § H Odzdz" | .

HBS&J%J@@fQ L IsOf tcOLodlIlsdw dzOkZz ¢ d d
sdzj dzyd Odz! dzr dz tetsfmistsds tsBi j &3O d teOL dats
ra dijjls fsmMistOdamise j dedalzs  ftodow L
BsHj dzdtetseo Odzdw ¢ dzd BOIsd yj M< dn
cdm filsj 2, FftcOodzj degdV G BictskH
s IstejBlsIsmw MY jydoddmisr , M0y
_Hom&f%de, O f tsdd &QEMisd A ff tists s
d MOdmbsdyuyd MSdd dBJbssHT HAY d-
sdyj < d?2 Gl tesMmistcOdzmis o § dztz” 2
dzd dzOtc dzOW tsB dzOMils* dgO® Mmilsr € j MO
2 BOIls j &30Isd ¢ d, dLEyos h Odzd Ldg), Is
O dzd W d odLEZOddL Oydd HOdzdz =,
j 3. [66 ®BjssHsdsedyjmMsd2 OffO0
j 2w yde¥  (ddzHj €Mr [ s.OdO, |1 td),
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fesmistcOdzmise j dzdzr B3 O ORI Yj B®azdL d Isist
Mydydwdud MSdd oEJlssHr .

1 4 s ilstow 2O tyjodHdazs o tsfistcj B ts9 O dadat
LOYOMmiskzs MsOjlsmy &0 §jted¥jttdd shdse d
GOk j OS] d Ru. IsHEsksaCO M jydodd
W sC kMg lsWipvdH @3] dels Odz dats? 3Ol j RO d yj MC ¢
O dlsjClbztej ftscteOBBd = Mdmlsj B, E§fEzme o
HOdedzr &7 M) fsMistOdmlse j dedzets? S B3 Sdzj dzls 52 .
ftoj HdzZOGOJ B B L dzOded™ di3d d tej Ode'jarjdidd dls
MjiChttese Isjdj CoRBzddSoyd2, Wddodkhts, tsc
CH] ftsmlsteOdzmise j dzdz’ 2 OdzOdzdL W o dzw jIsfyw € c

Ajid HOGEZELOMis@istlgOls! J setfdss Ols!
dqdzlsj cteOydd w4 ¢ o [1 (SHEEHEOE ) MEScus
f oty ddzw .

{ OMmdslsted 3 thdase dz' §j  f etsB dzj d3r q dzls j
BiyHdMydy dzd zOtedets? 5B ZOfMisd o bklstsweoh dj m»

l & jtcor &, mMdzj Hizj Is slsdzj Isd s d3j ¥ Hd
L OC dzt yOs "M d2Mmw o s30d,J BQE € ffls i H W Qelipks tic Off3ilyg
ftcj HiMIsOo dzW 6 Is GjBeteOWduimMsdy shdztso r (
GJtetOWdy MSdyJ tsB FGjjBlET)OW r O d dgdf z H Cdrlszts ¢ d
HJWdydls ) z ¢ dzlz B dzj dzdz" n MsOlsdmMisduyj ME dn
ltoj f sSHO9 Olsj dz¢ dzj 5B n SH d djEs J fotishipls Oy d I Iz teghoz tf
Hy lsOdzW 3 Mdsd ydz" = HMydy dzd de, dets tsBJ MY J UcC

] ®m®lktste’ 7, ddzj j smw HJWdydls OHOf Isdtctse
1 sdz hd dzfyls o ts CdzOmMmdyj MS da Eyisdzd C 59 i1
ZOf dMOdz" Hdzv ¢ psaftd@W 5 & sdasi3gdgtsdsts . 1 j -9
0¢C yJ dzls fMH j dzOdz dz0O Odze stedIlsdzd yj me k2 1
1L WWJ CIlsdoe dzesfils tcOBtslsz M BBd hdddd dBOMMC
ddzls j ctc Oud{dzt O MlisTecz 6 ts Iz 1§ s - dz0 Ists, Ylsts dzC
BZHEZNIE] OO0 sdSCtso d ttOLtcOBBIsyd< so

l-stcjIs' dna, 1 Iss CoOdzdWdsOydw ftoj f SHC
mMse d3j h Ols 1 CMf jelsdL z o MmMsOlsdmisdS j, GJj s
Cazommdyd M¢dr  BOIs jHd3IsQtadsjAp8iddils O BOE d J
tcj HC Ml stefskzjls dzdets fjtj CoOdzdW¥WdsOydd
ftcdoedzj yg dzadw ftcOCIsdC o dL ddzh 2Mmilstcd d, 1
mMdzsy detsmlsw dzd .

[ftojH]jdzj dadzr j f tcsB dzj 3" Bseclzls otsL dzd € dz
ddzmistczdzj delstse  Hdzv w4 ¢. 1 O fj ctiscitelzy oydis:2
Iswy j dz' m Ctsdzdzd eyJ MS d ~ | ( ArcGIl S) H S
(geopandas py SAL, rasteri o) d R (
My jydOdzdL Jtietseo Odzgdz" = UL T (PostGIS) l B
Coslstster 2 BHjIs d OFC Iski@lddg tfizj da dav dzwic ' HA Dts j de
seteOded Yyj dedetse s EZyjBdesets otej d3j dzd, wog dzw j
L OHOYJd 2.
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R dzO¢tsdzjy, o99jHjdd] dsoasets CkeMO yYOMm
stcjBljls MsCteOh jddy yoOfmMses §t Htzedd HJM
yd degies  d fjrHdzsydls! edBSdd &BSHJdd ddasj
9" Btstcz HBs MdMmisj &3 oCtcOf dzj dedzg" = dBsH Ezdzj 2 .

RLEYJ ded J g1 ¢ BzHjls dzO0f tcOo dzj dzts dzO
mMdzj Hze h dr oW j MMdsdzOdz! dz" » SCd3f jIsg dzyd 2

lsl: uvdgjdedd o' BJdOls! dd3jfldasfndy] dayldsO Is domilgd
OOEJL O M kyjbtsd fesmstcOdhke j dds?2 Mtk

1 52 l dzOH j dzd 4§ d dzfmls tc z d3j dzls © d3q (wipr !
BdBd&zdtslsj SO, | R) H& BtOBSSISSCd d odLLCk

1s3: wftsmspdetsMmis! Ctodlsdyj M fgls tsQdzigds ® Odi
OdzOdzd L O, f tsdad BBOI! tsEtcOded Yyj dedw d3j stsHis9 ¢

1 s4: L d3d ded J Wstcdgz dzd tetso Ols f tod ¢ dzOH d
fosmMistcOdzmise | dzdzse s OdzOdzdL © d ©OL OB OIsT 9 (

[ dzw Wistedzd tots 9 Odad W LIsdn ¢ ts dffciddzitadimpddd] o
B ssHd Y4 MEOWY dBsHjdzr ddelsj cteOydd, tj OdzdL k

glskzf jdz@ 1 ( BBd&zOHD | -t€lizHejindz! 'O OO edfdo. Is

l Skt cujstedw o jtetswWisdesMmisj?2 d d&OIsj
fsdvisd?2 fttshmistcOdzMmlise j dgddtpl® O yorotdsdEd taiatdn) lsdefv ySd G
ZzOtclkzh j dzdw C dzOMMdui mMSdas ftojHY Sdztsy j ded 2
COMytejHjdjddw HOdM =. 10 f€O0Slsdyuyjmsdn
[ stcOdz0 Hdzv ftesistsets dzOBtsStcO® H Odzdz n .

r 0dzj j , ) Ckztefy clOLT H O dzdg'ORz):ls o jddzdz"
tcOMh dtcj dzd 2 SQL ( Pos tlsgffé SQl Okziz -Gl GEON
GEOGRAPHY, ftflstcOdzilse jdzdzr j ddeHj SMr ,

fazsh On , fitifmiudddd) .

]l Sbktemor 513d3u’JBIthGdzf ftcOCIsdS ke do¢
dL zyj ded j d3 H  dzvts 2 ¢ CotefsLtsm@aitfiLdidipt (s j tsted W
fesy Syd2, bdfr bkjBOduimédna COtls, Myt
ggplot2 f ftesmMistcOdzMmise j dadz" dz3d MQBWQq)

wlskzq j dz 2 (fr]lsOteth Cktefnr BOGO®kOS
M ydOdzdL qietso Odzdzr 2 Skt @it cy sf steipls tg @ dfiL
OdzOdzdL &. dlbttkzSlkzte® ©OCHBEt CktMO oy jls
fsC O

LOdets © IsOBdzdyj 1.

s OB dzd yoO- MistezCIskztc® M jydoOodzdL d tctse Odzdats
culsOlsdMmisdyj MSd2 ¢ jtsftesMmistcOdaMmise j dzdz” 2 O daC

T gtsH 1 OL 8 Odzd J g SH jtoy Odzed

l esMistcOdzmis o j dzdz” |
(stsyd ydgr 4§, f dztsh OH ¢
dimstsydzed ¢, WtsttdOlsr
GeoTIlI FF) . [Mmdzsor
COtlssetcOW dyj mMeda

1 l o jHjdedj

(@]
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RUzMIstclz 3y dzls Oted 2 : 5
LEsmdmisy 3 .

Kjdzaster twOmMftej H | dzj da

UéJﬁJ§§$ﬁt Hd ftesflstOdziis e j ¢

2 } sstetsj dedd d Wlisd deqd
?§P$g£§f< Tty djl, OBSSEEa
ssyd )
| &5B0d & j J ds¢
¢ dzO dzd L i tc tddpsizinils o j dzdzts 2 ©o Ig
3 ftosmisteOdnl ([ sttO®O, 4itd). 16

OolstsC tstetecj| (Local Indicators of Spatial Association).
1 cOCIsdyd MS OV d dzls

r JIsj tod3d dzd tets o O dzdz" |

f M ¢ smsosdihsdco (o0t

4 %fﬁj@%ifa 1l 6OCdChd ft5 § 5
ddzls j teff sdz% yd d

) oS fls to O dzf

ltesmMlstcOdzi ] etsMistcOdzmise j dzdz" | tog
1 Csdztsd3d Is tg (SLM, SEM). 1 ttse ]

> Cjctj MMt O lsC Bistej dzw yds . [ Is 8
BsH | dzd et 9 RBsHJ dzj 2
Adfd § &sldzsmisd
A O &ZOdzd L Isifjc &zOxy d o Odzd j ) . ¢ dzO dzq

fesyj My [ sSHjdd sy yd -~ {4
fesyj MMEe

sdzs yjordd {dzjd3jdelstsdz ftej f sHOo OdzedwW € kztof
HlskzHj dzlst ) tcOdiE On Cemsar o, or f zm¢ dzgr -
nOCOlssdztste ] MEIs'c BB dzj CMde" §| L OHOYd dzO0 toj
Isj 30IsdSd tOBls Mmdzj HiIze h d ] : COPdOddL WOCIk
Zuyd Istsd3 ftesMistcOdzMmis o j dzdzts 2 OQolssCBctej dzv yd
mMj tco d Mdz" n YyJ dzlstets o dzO shdzts o | B H j dzd to
cCllesc dztsL qtotso Odzd § Ptetsy O2dzsmisd M dhtf sdz' L
BBd ssHtss Ctededdzc ©e d Is. H.

ltcj HAEZOGO] ZOVY BilssHdJEO HJSIEjls o' Bt
IS ~ dzsdztse d 2 . 1 tod Y HJ ol ets tej Y dHJ Is t
oMmistcj Bsoa Odedz" 2 o DafjlaO@c Otela crezv dMIROI§ § IS
[ dzw ML HOdzd W ddzls j cOCIsd o dzr R d HBCEZd] dal
tcJ CSd3d dzH 2z j Ismw dmf sdz' L s9 Ols! Jupyter N o
BdBdzdtsilsj €d: geopandas, py SAL, rasteria
leaflet, tmap (R).

lted dqLriEyjddd SktetmMO tj Stsdzj dzHlzj Ismw d Mt
dzOB Sto T H Qdzdz’ = : OpenStreet Map, HOdzdz" § H
(Copernicus, Landsat), slsCter Isr § GtsmizH
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1 Cedetsalsd yd MS dJ H¥Ddzdz] ) ¢ =1 d jcfote® C 52, Is .
Bslsdo Oyde d ftOCIsdyj Mk vyJ dedesfmils: B EZYJ

R dz0C tsdz] vy, MH J ey Olsj dz' dets e OCIsdyd ME
fteddydfz c¢ctsls HOdzdz" = €& ddzmO2Ikzé: { tsMmilsOdza
d ftcj HSBIEOBSISE O f talih Isitc O deftplayged jindsder OF Hs @5 (
ftesy Syd?2) Y dmmdzj Hse Ols j dz' MC d 2 O dzO dzd L
MsOlsdmMisduyy MSdn dB3j IstsH B9 Y ddalsjteftcjlsOr
9" 9 SHBBY .

1 toj Hdztsy j dzdzOW B3y ssHdyj M< Ow itsH J dz¥ ,
ded d S BWEOE gzgzipde? » BsHEZdz] 2 HE Mt

" st tse O

SO CtsjChds? ©OBBGIL', f 5L o tsdzd Is
Bd ssHdyd M<dJ ftesB dzj 3" . { dzO sBd MY J yd:
fMzh i mise k¥ M dj Eudsd § ¢ &zOdz' -tsdfed¥ EAsle fipdste Ok

sBbkujddd MOdMHIBdneste) &3j dedzr & lsCter Isr & dd

t jOdkdL OydY {2 d&sHjdd sktjsbkjls kid
COL tcOB 5ls ) stz gy S dn Codf dzj SMse  d kfls
qdzHkMmistcd Odz' dz 5] S &Y OdzefwBd .2 MS ezdz®S 5 © & 26
b dzdde Qlzr 5 dzOBtstesd Codfjlsjdyd?2 &O flsr ¢
fecctcOBBdeso Odzdw d Od&zOdzdL DB Iff s jslh) s & © Gl 15 §
2O tr dSj kttkHO d MmMAsyils twjihOk! MOK j
Mo tcj d3d dzdzsMmisd .

s dmMsS dzdlsj cOlskzter

l.ryssteHy Jtoj Skmdm [ jlHr d fOCIsdcO
M Odzcdz. ¢ .nf.. :srdfip] dejteojBM,0M2021.

2. OHBYydzd S s O, [ . R. d#lOIdmisdyd mM&¢d2 ©
LYJ B dzts § fsmtse dJ / [ . R . SOHBydzd ¢ 59 O,
(dotsdyMEd2) WJHJ tcOdg Qe QRdz! z dzd oRr] Lta@fldsjjdes . i Is
dzd o J e IsijlisA@®, 1SRND9Z8H-00130700-6.71 EDN YEBVCE.

3.Bivand, R. S. Progress in the R ecosystem for representing and handling
spatial data / R. S. Bivand // Journal cddgraphical Systems.2021.1 Vol. 23, No.

4.7 P. 515546.

4. Sergio J. Rey, Rachel S. Franklin (eds), 2022, Handbook of spatial analysis

in the social sciences, Cheltenham, Northampton, Edward Elgar publishing, 568 p.
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VYt RIS REJMORL LY L { ]

1 zOG tso ¢ YO dAH] 13O 20z &
[ihjteddO® [ .l  -BOKS OdEOZCY dL .
v OtcOBtedde s .t .
ANjHjtOdz desj cEtsfMizH Otefmilse jdedatsjy BB HY j Isdatsy
ormh jets BBKOL s Odad W
cJtejdBztecMC d2 cetMmikzHOteMmlse j dzdz" 2 Lk dz

10Ldfm | WY B3Ol B3OIsdyd ME d?2 d dzmistc Iz
dMmfimdzj Hise Ols ZO Mo d&3j Mis desfyls d tj"Ols!
FtcOodzj dzed2 [ 1] . 1 OL dMmr Jtey Bdzj O dzOR tSH WL

BOIsJ BOIsdSd d Jy-6]ftedids]pPddhisdiz ftdditcO
feddSOydY [xhlststt?2 L Bf@HnOo @fsbigkslsj o dd S
tedhjddj dd SBEOISdts?2 LOHO®YJEF dil &dQRJ Yds
LOHOYd MmesuHwishmw € twihjdds MdMmisd &3 daj dzd
Ftekedds fteddsd esds WodzW jIsmw fted d3j dagj dedd B O
Oke jBteOdUjMC et StdflscOdOddL O, dzj Sttt

v0Cdds eEEBPYRSA]] dBOL dMmBe ]y Bl 6O M Ist
wWeodzw jlsmqw OSCIkzOdz dzr os.

l HOdzdzts? OBl twWOMMdsclsteddz, ¢ O¢C sy d
ftoso jteCd dzjftcdosHdd@sMmiIsd dwBdO@S | tzjs b ts gzp H

1 Of sd3dzed &3, Yl'Bw dzlats Cip® fiafefd tcd o sH d BO,d3 dzO
J Mmadzd J e dzj dz' L W ftcj HMIsOo d Is! ) o dHJ
Co1 WWdydj dis Odinfls j d Lj dz Colstster = BBd2 M j dzakz
Bdzts ¢ ts 1(Haj dz0

1 O3] Is d d3, Yylsts LOHOYO HEBSCOL Ol dzr mMlse O
Ctsdzgj ydzr ds i sdzj ds MoawL OdzO f LOHOYJ 2 t©OL dzfs
Bdesy dlsjdzd. Clsd otfteshmr LtcOHJydtsdadas L Iz
Codf ssctcOVdd, bijtttdd ftdkjrtskzmlsts?2 ydeotsets

tdhdddj LOHOYUd §tCOyjd3 dzO f tod dfj EgOHB
fsdZP@ifteshistsy ) .

l jcor dg hOetsd3 tojh jdadWw wo dzw j Isfpw ftcso
Ctsteda] 2 . r dzw 4 Ists?2 yjdzd sy des o tsmf sdzy L s
wodwe lsfpw dzd Cwtedzv dzd C ONQur 2 Isdlz Is iy ldzg dzj dzlS
Bt e sYydzj dz0@ yYtsisdzO 9O J t6OL dztsy § dzd dzd Is dzd dz
( Bdes e sydzj detseo f jtoots?2 fMisjtfjdad) .

r 0dzj Jj dzj 5B - BH J B ftotso jtodlIls: | tc O ¢ dzC
dBBdzetsy dIsj dzd, Mlsjffjdz GCtslstster n BBAZMj 1. ¢
dzi sftej Hj dzj dzdz" » S BL W WJydJ dzlstse .

1 Of tod d34 6, tG@LGdBM@Mh@J a@3dpfy dzj st HJ dzj d
Cotiddyd) sOBd dd3jdls odH

W WP w 0w w QowQ,
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N N e

G HEUHOKHEQN "O.
4 HEkZzet?2 Mbttsds ,
O WP O OAROW DAORODW OROD OB
Il JLbEkzd O] (dzzyOj &3 MmMdmlsj d3kz
“Q ph
0Q wQ mh
ooQoonth (1)
e 0'Qw'Q ph
Vg ®"Q p8

adMisj g dMmis)y ©3O daj dzd dgj 2 dz" = Odzc j Bt Od Y4 fi

O [ fMdd MdMisj B8O (1) ddikidls twjhjddw, Ist
qij jls tjihjdd?2, bkt &dscrdt dssdisy osossH d
dzj f tod © sH d dts M ls ¢ Bdzs g tsydzj dzO@ HtsMisOlstsydats H
Jrwidedls! 1kl owftets) dEsydts, §sistesdos
UtGdd34dZ»0[8 Ctdlsjted? dzj Mtse di3j Misdetsfisd MmdMmlisj c

10 tdmbkzdSj 1 fjHmsOody dz tejL d sOIs
Ctod3f + ¥ Is | tc dztSAge[D) ezdzy B Widzets 6By dzh dz@ p dzOH  § tsdzj C

O . l1tjHoOtedIlsjdz' des B' dzts EkMmlsOdetse dzj dets, yls

Type some Sage code below and press Evaluate.

p=181

P.<a,b,c,d,e,f> = PolynomialRing(GF(p), 6, order ="lex')

I = (a*d-1, a*e+b*d, a*f+b*e+c*d, b*f+c*e-1, c*f-1, a“p-a, b*p-b, c*p-c, d"p-d, e"p-e, f p-f)*P
I.groebner_basis()

Evaluate

[

[ dMzdd SdS B OL d M@ MisEEe def O .

1 Odzd Is d d3, Yylsts fftod dORtsYyHjddd BOL MO
ftoj Hf 5dzOG O8 Is, yls s f 4t d3d dadzr J , 9 rtSHWHC
lsfr]dzlsadzlsd3lz i sdzs |, sts jMmis! ts dzd H ts dzy dz
W W T AH F O OCIsjted Mis dddz G daldets ftisy dBj dz0O ¢
HiSB Oo dzj dz7 ktcOo dzj dzd¥ HAIQEXEY A2 dL § jtejC
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l tjLiEkzd Oy ftmistesj dzdw BOL MOO) oy B
Usmtqud 1. Clsts tsL dzZOy0Oy Is, Yylsts Mmdmisj dizO
MV @ w pdzOH Y Odjdlg f tedo sHJ d3" 2 .

10 tdmMizdeC ] 2 fJtojHMisOodzjdz tejL zdz' sOIs
Cdl3f ¢ 6 Isj tcdztsShgel@dize | ditizts ¢ Qu dzjodz@Qo p dzOH  f tsdzj C
O . ltjHOOtedIsjdzt des IsOC Y] B' dzs kMmlsOdztso dzj

Type some Sage code below and press Evaluate.

p:lel
P.<a,b,c,d,e,f> = PolynomialRing(GF(p), 6, order ='"lex')

I = (a*d-1, a*e+b*d, a*f+b*e+c*d-1, b*f+c*e, c*f-1, a"p-a, b”*p-b, c*p-c, d*p-d, e*p-e, F p-f)*P
I.groebner_basis()

Evaluate

[a - 499, b + e*f"98, c - 99, d - f, e*2 - /2, f~10@ - 1]

it dikz dzetsi€ 1 =2d M € BOLdMO ] Y Bdzgj t6 O md Mmls J§
Bhzs e s Yt dz® w pdzOH  ©dzj o3

1 fshMistetsj dgdes gz B OL dMkz |ty Bdzj @ sy d
Vo © ® pdzOH (E&jfscdosHdd d jE &Sy ds
Bdetsy dIlsj dzd Mdzj Hzs h dds SBELOL 5

W W P W OPT P W W P.

] tcjLEzdz sOIs] ftoBBH | dzOdzdzets? OB SIST o SL (
Zfmdzse dw , fted Colstster n i tod d3J dzj dzd 4 BOL
I WWJGCIlsdods d3, jUsisdy '™ H tflrcasch jj tedsd d3detse tsydzj dzts o
RLEYyjdzedj et oasfftesMO By jls MlsOls! sfydst

Hl]’q’fntsQ dlsjtcOlskzter
1oty Odryd o, 1 OLdMm" Sty Bdzj 6O d MdMmlsj "
| ROty Oddyj.o:. [ Af1 [i,6820m3.

2. 14momsgs [o. tejh jdzdd sB tc Ols dzts 2 L OH C
ftetsd3r h dzj dzdets @5 ttsBSISO SCARA B ssHisd da
4 L jLOmslsts // GCdzjClstetsdzd S O R ddY BOLA(itej Y
'6(10)18)—444

3.1 4 gadz¥ dzz R o dzt f BB Isted d (e jdhdge daded OtastHz 1

BsHdwdydiese Odzdz’ = -{zjicOfp fgakjdze@0 F/.f fazde? dziz ~ d C
¢J uBYyYycoOtejo [/ / 1 jmlg@pLi srRCD3i[dr A RAED3
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4 . RO Odds.o O) O [dMm JyBdzgJ 6O d { CMiIste] d3kz
Jtoj d3gd dzdzd R o Odztfd O [ sSH ] dzdtets9 Odzd J d mMdkskzo
Oyd Moasd3 Mdzsy dz" = Md M 4 dg:J tcly irliclc O Utady OlEVis o2
4. -20.7
5. YRS Qdesor Mfipdzy His9 Odzdy dzgd dzddzj 2dz" = S
Sdz' Ltso Oded j d3 d3j IstsH O . B Ov. fCinGetats)e terY BRAE) dia<»
J BOIdyjMedj MistclzCis202dn - g ( Bi®H jiBPtc s 0 O dac

6. Babenko LK. Algebraic cryptanalysis of GOST encryption /
L. K. Babenko, EA. Maro // Journal of computer and communication2014.1
T 2.1 P.10617.

7. SageTutorial in Russian 1 r f2m¢ 10.5 [ ¢ dzj G lytd s3izdz
H 5 M Is Iktths@ doc.sagemath.org/html/ru/tutorial/index.html

Q N

O

s
o]

O =
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https://doc.sagemath.org/html/ru/tutorial/index.html

g1 [l ouUrmn t o1 st RIVURE ST P11 B
RIAJT ST OAR[ 1T wRO [ @RI UL OUbRY OARR
Ii{RHvera$mmm gaffdl RV O 2 M tudr? t RCURC

] Otedz@oMmSd2Azsisfso S OdfH). HzO ks y j dzls

ANjHjtOdz desj cEtsfMzH Otefmise j dedatsj BB HY j Isdatsy
ormMefs tBWOL s Odzd W

cltojdzBEteeMS d2 cEfkzHOMmiss j dzdz” 2 k& dz

MlsOls! j tcOMMdzOIstced o O Ismw f ctsB dzj d&3ZO
dz,G)dzJ dzts ¢ mzslstd Oydzffus IS des s Jtoj Hf e W iIsdw
or wWodzj dz dzJ H s5MISIOCSAY]] to
d3d dzd e . Il 7 f sdzdzj dz McOo dzd Is§ dz' dz
ted M J ded 2 d sB sMdats 9 O dzO 1 Q¢
tcOL tcOBBISE d. 1 45 Jouf dztsizis J de®@ o O
mdmisj &, olsizj s § P d €' 1s
ss¢d LOwWet( d tjOdzdL 9 Ols! 34 ~ O dzd
Bts HY jtedsfy § fipfigfts edzj fp sd Ckhjd3 Mmsh
' Qo lstsBzOIsdL Oydd .
Mo toj d3d dzdz’ n Emdzseo dw n 1L WW i SIlsdoe dzts
j e ¢ 52  jirpdglzdywe ] Is its § tedzj Mistsdz! €5 tOL d3j t
Is 4 d COyjMmMsoatsdsz tBtOBSISS d d dzW ts
szuq’w M WiHJwOM d@ &3d Y Jj tOIststcOd3c
stcj B Odedw ¢ Mmjteodmiz: Istsydztsmls ¢
HdZW Cdzd j dzls©. [ HdZOSCts ddescdj Htoj H
Ols dMftsdz L s9 Ols! EmlsOtcj oh dj 34 |
B HsCER] dasstsBsteslsy d IsOBdzd yors E
dqtotse Odzd j .
'letsd3 d fn i dzifrHvts oHQjdadlsyj dv edevnilsls € 5 d3f O da
tej dzB Ztec ) , M j ydOodaefsdlc@es  jj 2 i3y 3 wid®
Bztee o(tgfr]Q.tjisaxu*dszzots;OanuSW;leo[adztsfnlsq
Mse LO Mujl ftsjSCIsdtesoa Odedy d s
@dgg2 MmdMmlsj B3 .
YydzOw BOLO dMmMmdzj Hise OdedWw MlstetsdIsmw
Il MmkOls* j ¢. 1.  Bdlstedj o0 ¢ A(d
Istej dzH™  Ikjrdtdtedde [ 1] tslsi
dzj 5B ~ tgH dHdglzd3 ol fiydetoo@fdgd W ¢ ts B O dac
' JHddse s ddaW stedzOydsdedetsets ff to
o fHtwddwisdd tjhjded?. bolststc [z
BOB tsLosdzw jIs MdzdL dls+ s J teOy(d tsdzac
[MtsB 5] o dzd dQjdzdizjH jodzjtaifs tf totsB dzj BBOISd S j ¢!
' ECOL" 9081l [ . ]. 1 dzj mMm¢ Ow d
sBdzj B3O § sMdzj Hdzj 2 d3d dz(d . 4 Sotej d3d dzdz’ §
J eh Os h d2 1 IsOf HsMIs®eaCd weodzw jlsfmpw MC

O
11

=
g
&
e
&
=
=
7}
» QO

&
&
v

CEOEG TF
&® o0+
O-& T
Ned éﬁ-g}

0, g}q—
1) )
8_ 11
&

o)

O

I
Q—.
&

To @RI AIFTNO
ot O
l
&
o)
()
0
Q-
&
@
L ©)

FEOGH S
o g=uEgEoa

SGUWSBIX DI BEFOIHO G

ONSF- @ PN
C =7 = 2 =N )
"COIGFTOE -

os}
%—W

7
oo §
N}E}E?

Q,

N

O

L)
S =
q_ - . -

orTgaa,
Qo =

T+ N =00
=3I
T3S0 66
g NP3

rox =r@gsgg ose-
O]
©
Q—
I
&
o,
©
@

O~= QOTOFH FEFEA

©O8 &

1312



L 2Oy dfisdzz s yOMmils: MesSkzfdzr = L OItcOIs. ¢dolst
HtcO2 90 jtcOdRd EBriIsCtso wodzwe sfqw dzdL C OV {f dzts
otz yd dzd 2 . [ dzw tej N J ded W 1 Isdn f tctsB dzj
OoalssBOIsdL qteso Odzdz' = MdMiIsd &3 ISWsjLEf dzc © d oL

rdzv o' Btstc® dJdqdemlstezdzd dzZls© ©Oolss®BZOIsSdL Oy(d
s JtcOe h 2 Mw zO H Odedz J gL MOl d ¢. 1.
cudmilsy B3O EZftOodzj dzdwV G JjtejotsL COd3d (TMS) .
[ 3] . RMMdzj Hise Ols j dzd 9" HJ dz¥ b Is] dzllzdzE yJ PMG:
OQolssdBOIsdyd ME sy § zOdzdtetseo Odzedj dBwOth wlzlstse,
[JHABOCt tded SOC Y] tldj yosls, ylsts o dzj Hicj dz
or MeSCddsd SO dlsOdz! dzf d3d L OlsteOIls O3], Yls ts
BdL dzj MO.

1 0 tshmdetse j 1 Is ¢ tdc OO dp@isdsiteq dB ¥ dsted € dzO
ChoOdzlsj e:

1Rdels j dzdzj S szOdz! dg" | § dzObWsteds’r ( dzO f tod
M j yude O8 Is QOu4m584dzdzBJ f zOdzd tetso Odzd |
d ' d. vyvdgzls [ 4], 9o dzj H ted=laydztdn &
I{Jfr]f;q’ BBBfr]dZtSSOdzts. [ BHj d&z2
sOB j dz' dzf d©gd Hdzv tcj 6 dsdzOdzr &
dzJ dzd 2 .
dBlea& (20 fted ] teg Ma x op
z tc ! 3 Joi@lese{lz & dated f jd3lzl® dsts dzdzlz & f S
HESG S OoBHdIs ] dzv ) , Yls ts MsLHOJ]Is gLB' IS
fsdz Lso Odzdd dzOj dZdzse 5 IStcOdzf stecls O.
Sststef stcOIsdodfpdinlsi BBRP ( d&zO ftod d3j tod ¢l
stcjBlztls o MsCdn L OOl dz0 MlsO@tclstgOBESISTr
Bseddzt dz" n MBlstczHdzd s dzO dzd ydzr = MBOtCIs W t

b dzOdzdL ¢ 0OL Odz, Yylsts Mmikh jmlsoekze hdj ¢t
Hstetsa d . { BtsMdzs 9 OdzO yj d&zj fstsB o OL dztsfls
stcd j dzls d tots o O dzdats 2 mdMmisj 3" ( WI'S) , Colstst
dmmdzi H B9 Olfjsdzje sdzdls Eyd Mis! Mfjuyd¥dscikz ¢
L OstcOls.

b dZOdzdL st OdzdL Oydd f tetsyj-lmhes)e HAOC QfLtad
ftcOQodzjdzdj o dzOMlsswh d?2 dsd3j dzls Mmlstesd s mw
tcedJd3 LOVeoatsC s IsjdzjWtsdzz/ § tsExjc,e | tolxfy das
3Oy dz" = dBOteh tekzlsdzr = dzdMmistse . [ tsH j dz dmn
tcJ HMIsOo dzj dz2O dO tedmMizdzC 4 1.

L-Q*m‘m
Er

OV SGIF O~

z
g
B
g
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Knunent (MapTHep) MeHenxep-noruct Kypsep Cknap (Knaposwwk)
¥
Wi oTnpae Emai
¥
TS D3k
[ ey |
¥
Thrpys y Kn
sl 0 achus
¥
P
B By MambR
i < Excel]
Orcopraposare (Fopon/ Mexropea)
¥ X
| CreynnaposaTs sakazs no pafoHam
aaaaaaaaaaa By MERHEIE MBPLIPYTHEIE AACTEl
¥
11111111111111
BOUTE anpeca B HasuraT RO
aTe & MNony-aTemo
YETENL HA MECTET Het
¥ v
nnnnnnnnnnnnnnn CAenaTs NOMETKY pyuxoR "HenoasoH"
v ¥
nnnnnnnnnnnnnnnnnnnnn 5 FPYE B MaLM
> _"'-§ ]
Tuch B oMc (aeuepom)
naTe Gy Mampbe
¥
e e € € ! o opMa
@)

tdhedzbEsyj M SBKOBBISCd LOCOLIDE )HEB Ools

OdzOdzdL Mrjd3" orweddz Cdz6 yjorj dag HsfMmilsO
lstezHts ] dBBC sMmis! | TEdsEdidnds deGc OdsaftisH 3ts H dats 2
ROMMse™ 7 LOCOLOR BdsSdtekzjls OBk BIHJC

2ROV Stcd3OYydsdzdzr 2 tOL 6" 9 W d dzd ©dzr o o
HOdzdz" d3d f LOHjtey Cts?2, ybts ftcdoasHdls ¢ tsho
Scudzjf OW L tsdzOe : HdMY jJIsyj te dzj Cits dzls to 1
L dzOeo OV 5 ftetsBdzj 3OR M HBMOoCts?2 Ibtsd C
[ dzv EkfMisteOdzj dedw o' Wodzj dagdz" » f tetsB dzj-d3 ff te
f zZOIs W stcd3" . l COydmkej Isjrddzscdy MEcets
(ftetscted Mmdth dacdztsy j szff B ) . dbolstsdBOIsdL dfig® o Odz
sBtcOBBISCd LOCOLB fftoj HMIsOo dzj dzO dzO0 tod Mz C
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Activity Diagram: OG6paGoTka saxaza (TO-BE / AsTomaTuaaumn)

KnueHT (IndHen kabuHeT) Cucrema MeHenxep-normcT Kypeep (PWA MNMpunoxedue)
WMNOpT peecTpa [Excell WM COMLAHWE IFRESH
¥
NTOR ETHNECRAN DM AN 80 peco (T Eok guHr 1
iy L J .
Iy L Azpec soppesren? "
o [ Coxparurs sanas s BA |
TelpazATe Ha 48 pTH
= ¥
| BrfipaTe 3aKa3k WA KapTe [Maneran) |
- T
—_—
| Haanasats kypsepa (Kaak) |
¥
CROpHUpOSaTs ONTHMANE-DE H3EUpyT
¥
| OTnpaReTE FUsh-yRERaMARHIE KyPhapY
¥
Moy nTE yaEamaEHie
¥
or Hagura o el
¥
FIpwtierme & Moy uatenc
¥
W Haney -
¥
3 i Ty Th NEAMMCS pane
Y
PEHWTE CTATYC "BpydeHc” 8 BI | MrHOB2HHG yEROOMUTL KnweHTa (Emailinki
¥ ¥
¥
vvvvvvvvvvv FIOCTARNEHD" B PRANBHOM BREMEHY
.;:!:;.

t dmMzdzs T tci®8yj MM BIKOBSISEd L OCOLO o O9
(¢ BXEe)

[XJHO] IsMmw | Ylsts toj OdzdL Oydw HOdzdzets?2 d3fs
BdLdejefsyj Miptse s Mdzj Hiz¥ M dd3 dzOf teOo dzj dzd W d3:

lopolstsdz3OIsdL Oydw 99 tsHO H Odzdz" -~ . l dzj H
] Otclsdzj cOe oL otdzdls Cdzdj dzElsOd3 MOBsMistsw s,
bolstsdBOIsdyj MCOY 90dZzdHOYydwYw OHtj Mo MBSOl
HE TL®D My € kzdzH .

21 ddzOdd yj M Ow BOtch czBifficOaydy ded ¥l j Gl & s
dgdzls j cOSC Isd o dzts 2 COtls j fsLodzdls tOMftej HJ
o tej d3d dzd . Clts Mtslse jlsMisoakzjls " atsHOdB [ .
Gq’BQBGB EftcOodzj dzdw HBMIsOo CB2 Hdzv fsorhj

3 tBddz detsj d My tsdztief geth s o FsigekBf ckBOd3

sBd My Jjudls d3c detso j dzdzlz © Wdemoyds MisOlszmMO
ftoetsL e Oydz d3.

ltetso j Hjdzdz" 2 OdzOdzd L dZOkzydzs?2 dzdlsj tcOIskz
fsHIso JtecHddz cditslsjLlkz 85 Istsdz, yYybsts HdzY 6] G
M M) dzdzOV-tc OL dcjOB 5Is € O W dzw j Isfw 1L WWiClIsd
ftotsd3” h dzj dzde’ O3 TMS. 1" BtcOdzdz 2 f SHR SH
MoeotsCkzf dzz Mlstsd BBsMmls 9 dzZOH J dedw d Eyd mlis!
[MdHOJ IsMmw , Ylsts odgj Hic] dzd 4 Mftesj CIsdteso O
tczydesets IStczHO O OolssdBOIdL qtetso Odader j Od
CodeS 2to ] dzlstsmf sMsB detsMmis: ftejHftedwisdw.
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s dmMsS dzdlsj cOlskzter

1.1 3dIstedj o ¢. 1. AdWtese OW IstcOdzmW 5 te d3C
IstcJ dzH ' d Is J[ v oy dRtdsdedsdizdz 2 7 fediindgdgm] HisMiskz
https://www.jsdrm.ru/jour/article/view/81i7f Ols© Bt Oh jdzdw: 1 2 . 0 ¢

1.} dzj MM & Ow [ l ., 1l jazszmMsea © [ .
HBsotcj d3) dzdz" |§ f SHAGSHT [q?dzmgbtslsdzdzfts?immgizﬁﬂjztg
H fgls z § Ghttps://cyberleninka.ru/article/n/problerpasledneymili-sovremennye
podhodyi-metodyresheniyd 1 Ols© tBtcOh j dad W : 12.09. 202

2.2 0cOdzZlsOj 8 ¢ . 1., [ BeBL8Ba O R. o . H C
(TMS) . l1iwhmfjSisder b bzglzyy &p tizeh tizdz'821 | upjifhifateft
H s MIs k { Wtps://cyberleninka.ru/article/n/sisteraaravieniyaperevozkamims
perspektivyvnedreniyav-rossiii f Ols© tBtcOh jadsdw: 12.09. 20

3.l stedh dww ¢. ¢o. , Yy 3zIs 1 . ¢ . AdWttse
e dmMisd§ § dzj € Is tcts dzdz" 2 i teJ fiflzjtoffid d3 Hisiskz
https://cyberleninka.ru/article/n/tsifrovystelnologii-v-transportnoylogistike i [ Ols O
sBteOh jddw: 12.09.2025
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https://www.jsdrm.ru/jour/article/view/817
https://cyberleninka.ru/article/n/problema-posledney-mili-sovremennye-podhody-i-metody-resheniya
https://cyberleninka.ru/article/n/problema-posledney-mili-sovremennye-podhody-i-metody-resheniya
https://cyberleninka.ru/article/n/sistema-upravleniya-perevozkami-tms-perspektivy-vnedreniya-v-rossii
https://cyberleninka.ru/article/n/sistema-upravleniya-perevozkami-tms-perspektivy-vnedreniya-v-rossii
https://cyberleninka.ru/article/n/tsifrovye-tehnologii-v-transportnoy-logistike

Csdueruvudurald [[ 27 ) dhoRryr s [Ht [A[uw
103t ol Jrurmmodf o1t RpWORS OTRDCILT S OO

l Hisoud. U .
ANjJHjtOdz detsj cEtsfMizH Otefmlse j dedatsy BB HY j Isdatsy
o' Mh jes BBKOL 59 Oded W
c[tjdBlzteeMSd?2 cEtMmMikzHOteMmise j dedz” 2 [z dz

B O
URSs €

1 totsG tc Odzdzdz | ftotsH 2Lt MMYPHE'd 2 1 o dzls j dzdz,
ftesHEZC s, ftocdL o OQdedz” 2 Oolsif@sd) figso Pl H iz
l tefmdzjHdedj dzgjMStsdzr Cts dzjls s 2dzw tcdatsfyls
dz0 f dzOIs W st d3y leg o5 tesmdzO 99 Mg @uUsT . ufotavm cCx
d i3 stcls LOdgj M J dad W L OtclzB j 3 dzg' = d dzW stce &3Oy d
mMdMmis j 3O , O IsOCY] dBshdr disd o tsL dItsy desmlsw
fcsCOL" 90 jls MlsOIsdMmisd ¢ O -md @ Y gz In,ls s 60§ tc tisfg
dZzOo " COBRBd CtdW dc Pisdf tstcazldedes dE® teffsdg 9 5 ©0O
fsHeEBlssaCd JJu 09.03.03 ¢ltcdCs dzOH dzOV d dz
RuomMf J ydodzdmistse d Hdats?2 dL f jteor 7 9 dzj HIe
f zOsWtstcdzr 1u: ltjHftedWwisd, .
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L Cdzsedyd MEts?2 tBMlsOdetso C 52 HftedtsBicj ISO8 Is ¢

RMaHY dL ftej HMIsOo dzj dzdets?2 W k& dz€ y d 5 dzO dz-
Bs ) dats dti2lsd U BHO Y foCris@idzd] “n v Mmdmisj
ftedmMklsmMisekzjls HJdBOBdY] MEOW BtsH j dz sBi j
ftocj HMCOLOdY Jjet fwsojHjddw M Eyjbtd dL
"stedzdzj (1) Bfidhjd bcOsdsj dzdj Mmlstsw dadw

D= 1 (x(0,u, w0, 9 (1),

GHJ:

%TU&BdLSBHMOW Memissw ddY § otej dsj dzg
xhio j Clststc Msmistswdzgdw MmMdmilsj d3" ;

fiod CHRRS ydqvw HJdOBdSd mdmilsj o3 ;

uio j CEEBOO dzZv s h dr oL HJj2AMIse d?2;

w)io jSIstste oadgj "dedmr oL dgzh jdzd?2 [ 5] .

RELO GlfkkmlsodY fovdsecs HsMlskzy®@, § o
& sBotsHdBEs oo jMisd o Mmdfisj ke bftcOo dzj ded v
dflsjdjLiad O] otsLHj2Msadw. GCilsd H Odzdz
dMmlsj & dsddlststeddzc®, d&s {50 dd¥ stekOydw

yOMmlsdyudsy 2 S ddS Mdmilsjd . 1 Wstdzdi (2)
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y(®) = h(X(9, (9) (2),

GHJ:
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h(TWwlkzdeS ydw dL o3j e dzd? ( dzgOB dz®8 H J dzd 2 ) ;
vipi o j S lstste f setej M detsflsj 2 ;

tiotcj dgdzOV dzj L O dMd &3OW f j toj d3j dadzOwW [ 5] .

)l sBBd Bs HOdzdz' 7 BSHjdzj 2, dzO Mmj ¢ sHdW h dad

dmMfsdz? LsoeOdzedd fBHReBHBO HAvW yjdSd 1 ¢ tdz
Clsts o fyy 9" Oy OjIsmw o dzgjt WWJGIsdoe desilisd
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MisOdzH Otclsts o d Isd mded ud M dn tcj 6 dzOd34 dzlsts o .
MsmMisQodzwe h OW wsyjdSd, f(omMitd S HEY oL
Ny demtster Yylsts fHtodotsHdls Q Z H s to 5 yls@daddzts 6 1 t
otsLHj2Msadw 2O Ctolzy O h Izs Mtej H Iz. 1 fyy
fr]dzis>|dztsfrjls a3, otsLdedC O hddz o Htsyjmmj kYt
tej hdls' , ftecdBjcdzze € ddzlsj @ tG(DdzJ dzr &5 ¢ 0O
Qtslsistefdz, ftiosdLoHdIsMY o R QP dzt HJ dzv Isfqw  daC

iBOL 9 " j;

IHBUISdZdZCflSJdZJ dz' J§

l BOLB9T' § a.-.ISHq’Is:

isBl jd3 or BtetsmO;

isBl jJd3 MBtetsMO;

IisBl jJd3 tSlsntSHBO .

S His sdzdzd Is § dz¢ dz" o3, dz4 EHdo dlsj dz¢ dats,
fs¢COL Olsj dzv . ] Mz yoy cOLBYf jtcjtcOBOIs™ 9 OF
GOLO w1l futdedOdg jd&j jd2d. j ddzls j ctcOdz! detsc ts f s5C ¢
BJLEBYfOMmMdzsMmIsd ftcjHMIsOQoadds o Witedzzdzi ( 3) :

-
JU) = LO(D, u(), o9, dt + EXT) (3).

t

GHJ:

JUiddzsj ctcOdz! dzf 2 Ctedlilsj ted?2?;

LY sH" dzlsj GtcOdzt dzOW Wz dzGsg P Olsts iz Myrisg @4z
d tedm¢ o ;

xio jddyddz® IsjSkhjets Mmisswdadw MmdMmisj d
ui o J dzd yd dz0 f ted dzd 304 d3se 5 k2 tc Oo dzj dzd v ;
qi e j dzd yddz© ddzlsj ctcOdz! deséts ddzH d C Ols stc O
FiljtdddOd dzOv WEkzdS ydqw wHdzvw € tsdzj ydats?
Bs d3j dzls  orte j o34 dzd
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xNimsmisswdd] Mdmisj " o MOBsA ¢ sdyj [

] ®sHjdd EkftOedjddw tsMseks Bjt]yd
s lsdddL OO dztde &5 bkftOodvshdd € td0dzH
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f OtcOij stcOR. viOodej dedj BSHjdzd ftej HMlsOo dC

u(t) =p(X(t), off), WD), & (4),

GHJ:

x(t)'I'J'[Sl{J(MQS(E]ISiSWdZCfW, tcj Odzd L 59 OdzdzOW yJ teg L
i mME Odzwtedzr 2 ddzH j €M BJ LY OMmdesis(d ;
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syjdSd. 1 Wottdkzdzg (5) dOcdzvHd fittj HMIsOS

dx

gt rocuw) Gy H3) (5),

GHJ:

y-h(RTteOMatsyHjdd] &BjYHEZ 0L Ol dv &d;
fxuwi ftotsedest dL dgj dzgj degdv Msmistsw dzadw o it
KIi 3OIstcd yoO bkmddzj dzdv s OdzdzOdzO [ 9, 10] .

1 0 Gidse | -3)stdghd] € ddd d3s dfegd)sdgts j dgfsiH J |
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slstsBtcOL B3 dzO tedMmMkzdzC j 3.
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jdz dz" 7 Bj mOdzed L ddtseo € tsdzls tots dzv dzs B T
¢ s dz B ' L WWJGClsde d3d tsded ded ¢ OL Odzd fy*
ftotsn Y H J dad OzHdlO d dzd ftcdojHEI ¢
H@ZHESo Olsj dz' dats, tjcCkdzdteke hd2 Ctedkjted?
Ftoctseo jdz@ d Htodtstedlsjilsr odzj Hicj dad v .

2. ¢SlkzOd d&f j] bketetsL .

[ Odzdzr 2 @ Ctodljted?2 tejHjdzvjls MmfjSlste |
CtsdzC toj Is dzts 2 st j eOyd s dzdzss 2 ftej H J Cktetstels
ofmjtsBi j Bsdfstdglgdo sH j 2 Misadj . J 1 Istsd3 ¢t
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BjssHsdsedujMSdd ddfmstezdj dstsds o' Miskf O
fedowL Odzdz@O" ¢ dHjdesdi dydietse Odzdz’ 5 OC Is
Codgsj CMlsj Ckielsds? JdieOnsezClskzer , o ¢
f aijfflsOo dzw s h d 7 dzOdBEdZj j Mkh jMmise jdede | k¢t
BjLGY Ofdsmisd, §ijHmlsOs dzj dzdz’ j dzO tsc{fr]lz &S J

KomnpomeTaums
CMCTEM BUOEOHAGNIOOEHWUA

BHYTpeHHWE DaKTopR PUCK AKTyanbHblE YyTPO3LI OecTpykTHBHOE MO
CneuransHaA WHKeHEPHA CneuransHan MHXeHepHA
W KOMNpOMETALIHMA W KOMNpPOMETALIMA
YYETHBIX OaHHBLIX YYETHLIX OAHHBLIX

t dmMz T sz Odz! dz" §| EZcetwtsL " Mo jtoedets?2 d daW

usyd Od dzOvY ddpjdzjtedy d SEBfcsdjksoyd

slsdsmwsmw  &j s8OS T dfdze , ZOf cOo dzj dzdz
dzj MOdzS ydtsdzgdtetso Odzdese s HBMszf O € Eyd lsdz «
COMOK: Mw 1 dzj Sktetsdadzts? fsylsr, OH K] dzdMlsteO

dqdzd MmMdmisj d3 kEZftcOodzj dedWw oL O dBsBIsdztsh j dzd W
L dzszdirdzddd S 2 Hj2Mlsotso Ol fH oadHtsdy dzj g dls
r 4 MlstczC Isd o dats § f tctsG tc ©dzdzdats | sB J Mt 4 yd da

{ ftotswo dzv j Isyw ) B&zsC dtotse € j HsfMiskzf ©
Jto jttOd3 (d BOLOdZ HOdzdz' ~ f smtcj HMIso B3
Otc@dgffid Cdzt yjoera fjttOydsdede » ftesyj MM
tesf zmMC O d mMdmMisjd3 Eyjlso. [ mMtsB IzB st Of
J n 16 C
[

g3 T

iLjtodr &7 SCtfd2 fted do dzj OHj S o Olsdatsds
dblsOCd dfO c¢slsCOL o tBfmdzzy do Odzedde (
tsls ts to ts 3 dz@YstOQ@ afdzj dz' ZzO MmMBLHOd] EkEmdzsses d?2,
sdz' L 89 Olsjdzd dzgf Bseckls §tsdzzydls: HsMiskz{
rMsCs?2 MiLtddets? ddPGXIEO C d dzdf cighigis D dzfo j # to
Wt i3 W dzOdzitser 3 slsj W d3 d LuEofudls dz' dat
J&EB&;@@d; WOCIstster cdmM¢ O, 9 Ctelzd 4 §
~nBsHWh ] dLdzlted tteOddL Oydd, O0¢dd ¢
dzdIsd ¢ d BJLS OMmMdesfilsd i tcd dmMf sdz' L 59 O
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dzj Csdastctsdzd telz j d3" 2 Mtse dzj Misdz" 2 diftpfipsdz/f L Lo O%
dzj O9 Iststed L 59 Odzgdz" » o dzgi "dzd s dzsdlIsy dzj 2 d daW
Emstets2mlse ¢ Ctt stcOlsdo dets?2 Mmjlsd. |

sEBf s sOydw MmdMmisj dd odHJ 5dzO0B dz8 H J dzg
9 dHJ sdzOB dzt H j dgd W Yyofmlsts f sfmisOo dzw 8 Is fmyw
MdzOB 5L O N & thdeW B ZtcOydw dfzqd BJLEBY OMdesmis(d .
fslsj dzydOdz dets?2 IssySts?2 ontHO HdAv ftotsdedC
fsfdzj HEs h jets PLodlsdy OlOS (.

lted Wotcdzdteso Odzedd o' BtstcO® MmMtcjHMIse L ON
tcJ G 5dzOdz! dztsG s L dzOy4d ded v , Is @COdia dztsE O Co O )¢
sted j dzgsdtetse Ols! v dzj O dMmyjtefr o s h d2
tod 4 dzd 2, O d0 Ik MmMyj Odd EkctetL, Cslsts
o j totsw s dz d3d d M smtse dzr d&3d f so dzj y' L O
dzj cOsdodzr § Ytsmdzj HMlseo dw.

3. CCdesdBdyd BEdj L OlstcO

1 tod Wistcdzd tetso Odzd d MlstcOIsj ¢ dd sB j MY
BjLBY OMmMdesMmisd Hdzv dztBBets Ckittstls O, 1 G ts5d
o' Bstelz L OMNdIsdzr = tej h j dzd 2 '[SUtGJHJdZWJISfr]W dz
Zdyj &zl Jieso Odzd"Y f s OBBREe s Bl & gl dzd"
o dzOH jdzdw d Mmisjtf jdz & odzdwWwdedWw dzO dzj ftej to
mMjtcoadmbsoe .

l fwO0ClsdyujmMéitsd Ssdzlsj SMlsj tcjHjdvshd

[Bh dj dqdzls j ctc Oy d s dzder | d fjttOydsdads J

L OlstcOls dzO ftcdtsBtejIsjdzd j& daffdg¥j tddfRtelz € Ist
sBd MY Juddds (HdY ©OLRBJMN]jddY MdMmisjid § ki
Cf Jtetso Oded W HOdzdz" =) , tcOfmnA SHT dz0 ftedoe
Missd dssMmis! JsHH]tey Odzedw OCIEZOdz desilsd ff tetsc
dLHjtey Cd dzOOHigkidiiafifsda(jictse Odzedd d Y§tetsw j M
i J tefnsdzO dzO.

CCdsdBdyd MSdj f§olsjted tls ftesmistsw ¢ dzs y
otsLdedC O hd2 ofMmdzjuHMmlsad)j MBtsjo o twOBBIS]
fl’derJlSst (MdMmisj d3 kY tOo dzj dzd™ ¢ dzdd) dadsdgh tsfedis
tcOMmMyjlsde 7 Stk dzj SMtsea, Mjljots?2 ddWtcOMmistek
o fjtdBHT ®GOSMHIBOA dets?2 €My dzz Ols Oy d 5 dzdzts ?

[ OfMmh IsOB fslsj dzyd Odz! dztsc ts Zh jteB O tsls
Lydilsr 9 OsIsmw dLHJjte)Sd d@f bishendOglsd dzf) d) k
ddzydH | dzls O, fslsj dzydOdzr dzOw EklstcOIsSO HJ dztso t
tojckzdwiststedz" §j] todMmSd, o Istsdz ydmdzj Mmew L Odz
d Codi3ftetsdsdd sOydj2 SCodiWdHj dydOdz dz@ = H Oda
HOdzdz" - ) .

I fesyjshpistc0 Mmdmisj & LOMNdisr Ctwdlsdyd f
oded 3Odzedj dzj Isdzr ¢ ftewdgr j tOMatsHT dz2O
o d&zZOH jdzdw. s0OC HtcOQoddzs, HOdzdz" 2 §tsCOL Olsjc

- Msd disMmis! dzdyj del dtsdeder = tslsydmdzj ded 2 ¢
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- LOLtOljtcazPtoddys ddz¥ eOfMistezS sk, oG
Bsh dsmisd, GfjwOlsdodkzs fO0RvYIS: d HJMS ot
WEdC ydosdzdtieso Odzdwvy ©Oc j dzlstso ~nlcOdzy dzdVv )y zto
H Odzdz' = ;

- OMAaGBHT &0 odzjHEjddj d StdWdecbkjediets:
dzd et Miststetsdzded d3d Btec OdzedL Oydw d&3d, dzde s o dzk

- B jteOyd sdadz | dLHjteYSd, Mo w L Odadz" j
pCdzs Yyow tojcebdzvtedy | GBdztso dzj dzdW, toj OCdictse
BjLtf OfMdshmisd  OdOdkdL d&syd 7 MieOB O’ o OcC

. L OOl @ sEmghdyd &Jjfsd Lso Olsjdzj?2 d
f J toeftsdzO dzO;

- fsljdyd Odz dz j berisCd, 5B kMdtse dzj dzd
oL dd O hd®d o ftetsyjMmmj odej HtejddW ddzd e

Hdzj Hso Ols j dz' dats, ftodtstedlsjl MdzjHEjl lsH
s lsd dQidz figglzd 3 j dzd j ©dMSO &0 jHdddyk L Ot
b ydss @ ts o d3j M Olsj d Mlsa O H dzw f SHHjtY OC
ANlzdzH Od3g dzls Odz! dz" § , dzd L S tsL OlsteOls dzr § Bz tor
Bhsc sl OC sstedzOW Okljdadsd¥ dcoydw ( MFA), f
tsB dats 9 dzj dzd j ftetsc te Odgd3dzts ¢ ts sBd MY J Wi dzd v,
dmMftsdz' LsoOdzedj B3 dL sdzdtetseo Odzgdese s ddzd dzj dL «
Yyj dzstcOdzdL 5o Odzdzr 2 Mmetste Stedlsdyuj MSd o Oy dz
SCOL" 90 kMY Bdjj L WWjClkde dr &g .

4D jBEF0 HdsO sflsdkOd dscts mMsfls0s O
ftcj HiNlsOo dzj dzts 2@ tdMmbkzdeC j 2.

D3 Ne140 "06
U 3 : i MeTommea
3 Ne152 "0 HHQOPMAEE, | 3 \igg rg
S —— HHEDOPMATHOHHEER —— aHATHza
PCOHATEE: TEXHOTOTHAX H 0 MMep SalHIEEHOCTH
JAHHELX sammuTe GecKoH TafHe HC SCT3K,
HEGOpMATHHE" 2025¢
ITepeueHs 2amHEmMaeMol
I OpAAIHE » CrieradHEATHA NPOTPAMMHELK H AMAPATHEN
CpeAcTE 2aMIHTH CEPECPOE
[TepedeHE GA20BEX CPEICTE >
3AIHTH CEPEEPOE
BBIOO}) OIITHMAJIBHOIO COCTABA CPEICTE PES}'.‘LT:T&T P — Sﬂ;EI:EKTHBHOETH 31
ITnam PaCcHOIOZCHHT 3AIOHTEI I'IH¢|OIJMHHHH CSPBECPOB >

CEPEEPOE

FOMITEKT OTHeTHBIX IPOEKTHBIN JOKYMEHTOE
TTporpasiEC-aNIapaTHEIE
CpeICTEA CETH

L.
r

-

Croenmamsct
Hb

Mz dem&G J2BEFO Hdzw 9" BBBtO i lsd &3Odz! dztse s
[4]
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l " BfStS s lsd 30 dz' dats 2 MisteOIsj cdd sBJ M

BJjLiSf OMdesfylsd Hdzw fjteo j todats? ddeW cOMmistclz €
stcjBlzjls SCRfdjSmMdses d M OdzOdzhd tctso O dzdzt
Cdze yjorn HJIlsjfofidazOlzls™ dztf s O Is OezzO ® 2@ o @ i
WiEZdeH Odzj dzls Odz' dz" § Istc j B ts9 Odad W d BvYLOlsj &
Cslttetsc s mMd Mmlsj &3O L Oh dlIsT BlzH jIs K tod H
stcc Odzd L Oy s dzdzts dzj  ts dzdzts y J dzdzts 2 . Clts ¢co
fJtemMsdzOdz! dzf = HOdzdzr = MEkBi j € Is &6 d s dc@dzdc'O |
ddzydH J dzlsT dde stc 3O Y d s dzertisAs tc'B g L 15 {OQAEPIS[fiy Is  ©
CdejtokzoctesL fsLotsdzwjls orwodls! dzOdBtsdzj J
BjoOodzdL &5, MEjyd¥dudzy §j HEY HOddses
Slsdzsfydils! mw B MY J wijdsdd" -8 jH OHdD fridztsdn s @ H dzd
HsMiszf O, ftesisdo sHPpL PsEd]s | 2% e tc Casa@dgj M6
Miljott?2 ddWtcOmMlstckzS Iskzter (MdMmlsj &3 o dH]j 5dzC
IsOC Y J tGJGIzdethzisJ tejLjtcodets] Ctidtetseo Odzd |
MdMmisidej slh dn, < SBdsBdudmMsdy OMYjCisr det
ejh jdzd2, Ctbtterj tjedodOd d'r2 Skttskld
odej HtedIls' , des d Efmkts2ydet ftsHHjtoydo Ols:
dzj sBrtsHd BB EZydls™ 9 Ols! dzj o pigldzef Ytbfd § @ tc§ 5 z®:
s d 1S dzEOOydtsdadz | teOfMmnAtsSHT Istcj B t5©
tcj MztemMOdz, O OS] §BljdydoOd drF j EkBrls¢(d

s dmMsS dzdlsj cOlskzter

lokzter S0, . 1. [tSHjdkd d OdkzecttedIlsd3"
i 4 tchitsdzOHO ddplz -~ : yd B dzts § fsmtsedj / [ . )
JtojdB ztee :i1[40v,m.2023

ZJIztGJQrsaO [ 1. [ JIstsH Qo lstsdzOIsdL dts
FetetsL BJLBﬂ@ﬁ]dZBfnlsq ddztt stedzOyd sdzedz" = Mdmls,
quISJGtGOudW f s Hajortadfidoc@ dd : fB. BOIj ted O
-J o dzB 216 - [ | 149201 09.

3rq’dzq’dz t . o . fsHjdzd ®yjdSd +¥WJcl
mMdMmisjd3 BJ LB OMdzesMmisd Bl jCIlstso t©OL dzd ydzts 2
¢ . rdqdzddz, ¢. 1. [ J dzo/dzdlGitdrpls dzdlS. 1 Rs.tc swldg dgdnd
AdR1 1 iR d". 3Iu. -98.2
B3t 9 O, ] s. [ JjlbtsHBdatsedw tesDyF 0n Misd
fedvisqdd / | s . -l jdaif jafiste d9d3lz/ did & O dp

d jRdsdsedd: B3O Isyj datffe@l' Is d U Jmfg K
| zyg(dd3j teso t5: skLBOMME d?2 CtsMkzH Ots
disjls dd3. wuvian. -36HecB OYyJj 8 ©, 2021.
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ltfrsvrt [l dwrt fuortlrReUfHI R[]I 1REC
lrrevrd 1 Jedrel [ 27 [T oy mJA s BLTITRYOARR
DOCKERR [t s #u | ¢ KBBERNETES

s dtod dadzspu h OC 9. AC O disij mdd@ Iz ts Y J dzls
ANjHjtOdz desj cEtsfMzH Otefmise j dedatsj BB HY j Isdatsy
orMmh jets tsBOL 59 Odad W
cltojdzBEteeMS d2 cEfkzHOMmise j dzdz” 2 k& dz

Htso to] BjodptRte ff dztsy j dzedWw ftoj HMMIsOQo dzv s Is MmMEB
mdmisj d3r , Yyofmilsts f shistctsj dzdz" § i Oten d Is
oLOdBsMe W L Odzdz" ~ CEd3f sdzd dzlstso . sdif dydzow
yofmls (frontend), slso jIsMise j dadzlz® 2@ f sk
yofyls (backend), -zte®d6 tz? ¢ izt o LeOfLdsiajHy 2 M
HOdzdzr =. U OCTs tQOLHJdZJdZC[J fsLotsdzw jIs 1+ WW
dzts fted 1 Istsdyz ML HOY IS IstsIZHdzistn@q’Ldzmo[fnds@uﬂ
tOL dzdyd?2 &ixHEz Mtej mGdd e j figjjsei~dsdd d3t) s
BdBdzdlsj ¢ .

10 f tsiash fedatsHdIls IS ~dsdzcedw ¢ tsSdzlsg
weodzw jIshw Docker. Docker ftcj HBEMIsOo d&zv j Is
Ef OCtsea ¢ (d ftod dztsy J dzd 2 o &3 Misj mts ofMmJi
MisOdzH Otelsd L dlcsigPdizdz] J§f O gizlecj Uatzj tcr . CIsts 6 Ofe
ftod dztsy j dzd | BzHjIs tOBfSIsOIs! sHddZOCso 5 o
ftesBdzj Bz ¢cdzO®O B j 2 dBOhddz] tOBBISO] Isée. s ts
dLsdzdtctseo Odadz” dizgd 1 S L j B dzZWtc O3 B OL 59, f

-

Of z2M¢ O.

J Codzlsj CMisj] wWOL OB tsIsYded dgtf § b tzlif) ¥ tc e fifiy dz
BdzsG tso ftotsBdzj 3O LkMmdztsy dgv j Ismw Is j d3, Yls ts
slsH j dz¢ dzr ji O jlsissaeffmrOoydw, bkftcOQodzjdedj ¢ tsMmilsO
BIHJO, T§OfME?2 dJdLicQusdsisticls mo Oj sfqpw tOL 9 ( ¢
[ dzv dzsC Odz! des?2 t©OLteOBBISCd d ftesMmMists? el
EHtsBjdz Docker Compose, dzs Hdzv ftetsd3 " dzj
tOMY o Hj dzy dedg" B3 MJjwodMOB] btejslzjlshmvw
Kuber netes BiJMfjydoeoOjls OoalstsdizOlsdyj M< sy
CdzOMmis j tc O, BOMh IsOB Jtetseo Odzd 4§ , BOM&zOdznd te
CsdaW JeztcOydw o3qd, Yylsts Hjd&zOjIs jets ffilsd B3O
Otcrndlsj S sizts.

I &zOH j dzd j ZzOo " CORRd tOBTSISS fMticdDotc ®ietc O
g CtotsMmj tco d Misdf dzQHsdivts te BBrdztscH OV Is fteOCIsdyd ME
CGOtOdzlsqelzj Is slsCOLskMmMists?2 ydo smis: | BzZOMmh Is
B' Mistes o tMMlsOdzOo dzd 9 Ols tcOB SlstsMif sMtse dzts
s dzd Is s tc d dze O d zts e dzjsded@ddd v . W Iz @29 tpg B AEO dz
Mcotcj digd dzdz" B3 IstcijBtSo Odedj 3 ddezH 2Mistcdd d Mk
tcOLtcOBBISCd, IsOC -fde qidEyfjddtlf@ls Oydd o j B
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vy B30 dmmdzj Hise Oded W OCsEzOdz dzO, s ®¢ ¢
Isj rdzdzsce d?2 d dzj sBrBHJ BEEEG ! d dWV 2B 30 y dzts fpdzc
ftcdotsHdIls ¢ OCkdodzsd3dz f Jted mBBHE Sl s dzts dz
v OC 52 f SHA-BH sBJMfJydeaOjls EkEZHtsBMlsots O
ColBf sdzj dzlsts o d EmMkts2ydetsmlis: ¢ MmB W d3, 1
Mo toj o3 dete@@s Wasdztdzc i Btsdz! "z ydmdzsdz f sdz! L |

O 2Odzd L f St zAdvde@ds W-ts tedgzts(Gc dzH J S ). 1 L J dz, L
VC. ru, Il Mmj 3! .iz) f s5¢ 0OL Odz, Yls s ts dzd i tc
fzedzd COydd GCtsdzlsjdzsO d oL OddsHj2Mlseadw i
Slsdzsmw AW d jdzO OEH dIsst6d d, f SHH ) O B3z dz
tcOmMYf etsMmiste ©Odzj dzd W . { HdZOC 5 H Odzdz" | mdmlisj d
56 te Oded yd ded v fs COmMlssdisdL Oydd d dzJ f sL
BJdL Aziptde d € Iz, Yylksts tsetsmdzser 9 0jls dzj 8B~ SH
mdnd" .

1 tod tc OL tc O Bifstdscbdgts ¥ Jjo decpW H dzw 94 HJdzdW
sfteJHJdzidgdzr | ISjmdzsdzBedd d dJdzmistelzd3d dzls'
o f sdzdzj dzd J L OH Oy. t OMmMMmdisslsted d3 tsmdatse dzr j
Isj mn dzdzsGE d 2 .

Dockeri 1 Ists Mtcj HMIse ts H dzW erf Gudasy) R lsiz] ac®ded v $ O
Coltster » ftojHMIsOoadzWv jIs MtsBBs?2 lsHjdzt datsj
sB dzOH OB h j j mMosddkd Mmjlsjor o&kd, WO2dzser dzd
DockerS tsdzls j 2 dzj to dztsy d Is pw fse jton ts f) dzts o dats
Sl sIsjteO d Hndzdedn' fn def B3 sEZOHOjIs Mots
ftosmistcOdzmiso sd3 dqd3d dz d dsh desmilswdzd [ 1] .

lteddzj dzgj dzdj S tsdzlsj2dzj tedL Oydd:

D sMmistetsj dzd | Otcrn dIsj € Isiz tezO ) lslie[t§ 2AcCtsAn) | tseOd fi
Cdzlsj 2 dzj totso , Colster | tOBBIsOs s f Otc Odzdzj dz
LMY czz Olsi)dedj d dfjtisB - SH d i3 Mis d ;

2)MsL HOdzdj] BOL HOdzdzer » f dMmftsdz' L s Odzad |
BdzsCitforsdzls j 2 dzj edL Oydw Mmjed3j delstse B OLT HO
BOL' HOdzdzr = ©® drmr BHEZd dz | OdzOdztsc d;

fsor h jdedj Etotsodzw B LB OMdetsmisd MmdMmilsd

4)09 ssd30Isd L d tc s so@ddgf v tff Aodadststellg 'dzd 2 dzO 6 OL

5 jtoj desf f tesdtcOdBd3 0 Bsdzj j Mtso toj d3j dads

6)zo j dzdyj dedj MEstesMmisd o L WWJjCIlsdoedatsiisd

Nt CdesdzdwY BBy MlsO d fO@WIsd dz0@O EkMmlstes?2 Mls

Ssdzlsj 2 dzj edL Oydw fsLotdzv jIs tcOL tcOB O
BOMh IsOB ez d&3" jo fdesHIZ CsOL o Wisls™ 9 Ols! dr BT
sBjMfjydeOjls fsHHjteyCE Hfteddtsyjdd2 [2].

Kubernetesi { Ists {f stlsOlsd o dzOW tcOMmh Jtew j dzOW
dmrtsHdz d3 CBSHiSdE HdzZW EZftcOodzj dzgdwvw Csdzlsj 2 dzj t
mMjteod MO, Colsstc OV OO QR Fls ddOMIs te tsH ¢
OQolstsdzOIsdL Oyd s . 1 dzOIs W s t6 d30 sB dzOH Oj Is 3O f
ftcsHBd OjIs B Mistets tcOMisd .
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t Odzad 4 Htodzsy jddY LOfEMS OdzdMm! &ZzO0 WdL
ZdCOCsets MitMsB O tejHjdjddy cttOddy
or L dsOftesBdzj &3 M twOMftcjHjdzjdedj &3 toj MEztcMmt

l ftesdLotsHMIse j dzdets? MtejH] dzj 5B - BHJ A
LOfEMC Ot ls ftoddztsy j daed Vv, d cOttOdzsdJtetso Ols
Cdzlsj 2 dzi 6 o asHdI dL Mstetsw dzj 5B - BH J &
HOdzdzt@ X s2Oydd Kubernetes HOJ Is Witcj 2 d3o
tOMY o Hj dzj dzdz" = MdMisj .

Kubernetes ftojHESMIsOo dzv j Is:

1) sdedlssteddze Mmjteodmtse d twWOMYtej Hjdzj dzd
sB dzZOtclzy d Is Cdzls j 2 dzj to, dmYf sdz' L-@w tc jdfiggw  Dfih
stcOW & o J& tsaizlsfy @ Sozf 2, Kubernetes Wd&tsyjls
tcOMftcj H] dzdIs! MmMiljoats?2 IsteOWdE, ylstsBr tOL ¢

2)p o ssdiBOIsd yj MS 5§ tcOMYf tej HJ dzj dzd J zOG to lz
CdzOMmIsjtc kL dztso , Cslstste” 2 tsdz d3sy s dMmY 5
L®POY. 1 JBBaBHd®BS EZ2C0O0L Ols! | mMidz €5 A d
Codzls ] 2 dzj tolz. Kubernetes d&sydls t©WOL d&3] Misdl
&ZOodetsdzj J 1 WWJjCIsdodets dimf sdz! L s Ols!  to] Miztct

e OBEE sdzlstets dz! . Kubernetes fjJtedL Of 21
L Od3j dz"Ojolg ted Oy Is OB BIskz Ctsdalsj2dzjtese, (st
fsdzl LtsoOlsjdzjd3 fteseo jteC 2 tcOBBIstsMf shtse dats ks
sded dzgj BEZHEI cetslstser ¢ tBfpdzzy do Odzed ¥ .

Hu f cOo dzj dzd § CtsdzW dH J dzyd Odz! dzts 2 d da¥ tsto
Kubernet es defsyiztistc Grotad@vdisf'Is ' € sdaW d H j dzayd Odz! dzts
COC fOotedkdB S jJ@AuUutdh Cdz¢ yd SSH. & Jjet A&t
tsB dzts 9 dzv Is ¢ CsdaWdHj dzayd Odz! dzlze dde stedzOy(d
dL d3j dzd ded W sSBOL 59 Ctsdzls j 2 dzj tets @ d dz
ddzWds@®ydes o SCtsdWdebkzteOydd Mmlsj co [ 3] .

it ddzv ydtsdzdzOwW BOLO HOdzdz' = SQLite or" BteC
o jpteddztsy jddv. (4 ftojdhBh jMmlseO o&dz® yO& s
dzj sBrtsHdBsMIsd o lsHjdz desd3 Mjteo jtoi d { tot
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dsHd dzJIM) ( d2© MmijeHdY M dd2 HJd d &34
BN jHESMIskzY dzr = LUgsH jj ditg &M ieldjtalzs Is L dzOy
L OHOYyO-n GJjdej 6Oydd Isj $mlsO, tcOMmMEzy HJ
JHERZOCt Hds?2 dL WEkdHOdR] disOdzr dr = ftofs
sMisOY Isfw W j dzts dzjiog § i) dedygdv dz@uefRo H S SH tSB dzr
dzj 9 jtoedz" = ddzd dzj Mikh jMlseze h da klse jtoy H ] dzd ?

1 sdz hd wiprCiser j BtsH jdzd (LLM) s Odz
Mtse toj d3jdfdibdetisd 5 MtcjH' B dZOGtsH Otew Mmoatsj 2 MYy
hqtesCd?2 M jSlte LOHOY, MowlL Odedzg" » M tsBtcC
BsHjdzd Mftsmtsedy G6Jdzj edtetse Ols! tsMhd3' Mdzj dade
osftesmr d ftsBEseOls! tsdz' H jsd&z@As j[d? 5. oRrR A
sSnro 0O 90jIs tcOL dtsBiOL d2" J sB dzOMisd , tsls
tcOL o dzj yJ ded 2 .

{ HdzOC 5, dzj Msslstew  dz@ o f J yOlsdzwe hdj HTS
mMjte! vy Ldes?2 1§t dzj dB3s2, dLeojmMlsdzs?2 € OC WwWodz
ZzOL " 9 O Isyd dndIs GG H O BtsH j dz Gjdej todtolz]Is

blso jtey Hjddw, Ctbtsterj daj Mbslse jliisekzsls
Codlsdudes ©® MdkOydw e, CGHJj o0xyd&0O Issyd
dzOf tod d3d te, 9 &B3d Hdyddaj, sted My ekzr j dzydd

GOdzdzs q@ dzOMYs Oo dls  sH Misd3dzj dzd j dzOH Y 3 dzts fls
tcj Odz! dzf 7 kEfpdzsedwhR, o' L' 90Ow% dzjtsBRBHJ®RSMI
ftesBdzj O3 [ 3] .

RMMdzj Hso Odzdw YCOLT 9081, vyt §tedydds
cOL dzstsBteOLdzr  MowL Odz Is®&e' i MORY & | dtssf
d fm dzgj HisMIsOlstsydats? ftostcOB SISC 52 f SHRSHt
tG dz' sOltse . 1 JjSslstster j BsHjdd GSOLT 9 C
sk, BHA&OCt bkdds jtthMOd dsets d3j stsH O
sokjls. v OC ddd§ O 5B tc OfLtdglE j B @zts ) iz o f
dzdd ROOCIljtedmisdS d WOCIktttse todH
C fsHisBdsEts Isdif O.
£jd s dzOflstswh j2 OBl WwWodwjlsfqw fteC
- wiprCwser a BBtsH j dzj 2, tcOL tcOB 5Is O dzdz
N dg' A LLM ¢ Gjdaj sOydd ¢ Odzdzs yd ¢
gdisj delsOdzt dets?2 HtesyjHbkzter d EZdedW dydtet
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1 d Mdslstew dzO@ OCIsdodetsy tOLoadIsdj d3jIstsH
sded - fotg y dzj Bz fteswo dwe Isfipw o twHj Isdftser a

Y2 10ftesmr M daj f sdzdets?2 dadzd fteslsdotstej yd

% LOHOYd, btjBlkzshdj Mbttsets?2 W OCIstsdsc

Y otfftets ) LOo jHBSRS dsyd &dd ftoj H Y s

Il ttOdRBCOr dMmMmdzj Hise OdzdWw OdzOdzd L Jteclz® Isyw

%  GigaChat 1.15.0.10;

Y2 YandexGPT;

b7 ChatGPT 5.2;

%  DeepSeek/3.2;

¥ Qwen3Max.

[ jssHdC O IsjMmlsdqteseo Odzdw igsH j dzj 2 . 1 My
fsdz L se Olsj dzz MC dnA ddzlthstQfQGH, 9 MlsOdzH C
ZOMmstets?2 € ftiosdzf stso . CCMmMy jtodd3d dzls Mmistetsd
SHdZOC oot ZOOHEOCEP HPWYIsdLL OBIssiIr 7 s
fnlsG)lscffr]lso[lufr]Qq’ uOfr]Ists u’teq’aISHwhq’: LLM ¢ ¢
WdSmdekzj smw  f sdzdz 2 CMmls o jlsO d&sHJ &
lslsacjlsr fsHO jtcg O Isfw IS’quZQJ RS M jyd
Wi stedgbL s Odzdz" = SCtedlilsjtedd o.

t OmMmdiislsted d3 dzj MEsdz' 5 IsjMistser o L OH OY:

1 OHOY OO tetsf, orwodzwes h d2 etcOdzd yJ dad W
ANBteddz dzd tets o € O:-lst v ddigjWefrdztsuls s i S telzy S s2 . [ O
RBdes?2. [ ojtemn L Oo Ot dz, Is®Y, dyjlslas, dzde QLG s -
oMy or ddeOjlmw. s0O& &dej §sfdls’ dL dajd

1 OHOYO LD tesf fn dzts ¥ dats 2 WOCItsdztsé d .
ANSstcdsz dzdtetso S O: ¢l tyjdsk o 2024 etsHEZz o [to]
sBh jMiso j dzdetsd3 IstcOdztf stelsj ? €

1 OHOY® L Bff tets ), Is tf jJoastdstcdzimils o j dzdzts 6 5 ]
sBl jCIstse . ANstedidz dzd tctso € O: c10 (&t Mmists
Mistc O dzd v, o ftOats?2 117 MmlsteOdzd y. g ¢ tsdz' €
dzj ots?2 Cdzdced, d fijtos?2 MlstcOdzdyj?2 fGtcOots
LtcdlIlsj dz# . €

1 OHAWOL Of tesfp d20 s jteS 2 WdLdyd MmEs2
ANBtoeddz dzdteso C O: ¢ f By des dzd Mo Otdls: w2 yts, f

1 OHOUY®dBEZOYdWw, o C(thtstots?2 ftojHBjIls tH
oLOddBsdME dz® yOE M ddsd S OUYd Mise OB . At te df nddzfit
Jy eor mehddzd? e

[ dzv OdzOdzdL O tslseo jlstso dBsHJjdzj 2 §toj HAZOG(
stedJ dzsdtetso OdzdzOVY dzO0O wWOL dz" § OMYJSCisr ¢ O dzd
BOLtsor j CStedljtedw tyj ddo Oded W :

stedlsjted?2 -1C sl K Isdztsmls slse jIsO. 1
yJ dgdsofiy, wodzw jlsfpw dzd tslseo jls 0o ddz' dz' 3
JdLdud MEBs2 ) Odzr detsmisd . Il H] &3 difssdr Ists e
J o jtodzy®milsH ydats Tdf jsteptsdls + 2 o j toda 2
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stedlsjted2-22j 6K Yetsp dzj dz" = dadzd dzj Issted o  C
1 s HOdzdlzgs 3z Ctedlsjteds yjdedo Oj Ismw, Zydlsr
dzts ¥ dzts 2 ftejHYf s5Mr dz€ d, ftoslsdostej ydv, W
S6tcOded yd dzd W dzdets dzjlstcdodOdz detsects Lkfmdztso
sy ddoOdzedw s HOdzdes Bz Ctedlsj tod b :

O d3tsH j dz' J ctfdassddnibdidstsy Emdztsedj d tslse j-
J Gt dzj BT dzts;

17 d3gsH J dz yomlsdydes kydlsr e0jls Emizses dJ
dzj o j toj dzdsts;

2T 3sH j dz¢ Cttej SIsdets EZydlsr e OjIs ff tesB dzj O3
o Blo jlsj, HOYJ JMmdzd dzj Weishc dzfzddz{] tclz§ GL G dz
shdeClz.

stcdlsjted?2 -FlsfHKISHlse d j o 3" h dzj dzdz' n WO
CtcdIsj ted® syj dzdo Oj sfmw , M¢ dzs dzdzO dzd ABtsH J
WOGCIsr, Mt Isdw ddzd Bi Widaj dedw . 11 Hj dzd
HOdzdzs a3z CtedIsj tod ¥ :

O f tod fiploldzif Is o " d3" M dzj dedzr § W OCIsr ddzd B!

1idzj L dz2Oydilsj dz' dzr jJ] Htsf kzh j dedWw;

219" d3" h dzj dedz" j] WOCIr ddzd tsBi Widgj dgdvw sl

stcdlsjtcd?2-04 j EED)sdesMis! MistcOIsjecdd tslso j Lk
syjddoeo Oj Ismw 9" BtlcOdzO dzd BtsH j dz tc ®islz d3dz
slseo j SO, Bl WMdzj dedJ dzj o 5L dzsy desfisd tej h § dac

OimMisteOIlsjcdw dzj OHJ €9 Ols d&z0O;

1T yOMmlsdydes OHJj S 9 Ols dzO;

21 f sdzdzsfls' 8 OH j € 8 Ols dzO.

[ jbsHdCO yjdCd MbedzOMmMdets toj HMIsOo dzj
M ts?2 MEzdsdsz B Odzdzts o  fictO A Hsts dgO j UstdndIs jf tdsd sW

S=K1l+K2+K3+K4

s0Cdds tSBEOL 3 BOSC Md B3Odz! detsj Cit8dzd yJj fMmis o

J Is OB dzd Yy J 1 ftejHMOodzj d&20 Byj dz¢ O sk
CtedIlsj ted W ds.

UOB d&Zd- @ HC O o jlsso dBsHjdzj2 5 Stdls]

[ sH ] dz 1 OH O s 1 s 2 s3 s 4
GigaChat 1 1 1 2 1
1.15.0.10 2 0 0 0 0
3 0 0 0 1
4 2 2 2 2
5 1 2 1 2
YandexGPT 1 1 0 1 1
2 2 1 1 2
3 0 0 0 1
4 2 2 2 2
5 2 2 2 2
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ChatGPT 5.2

DeepSeel/3.2

Qwen3Max

NINIOININININIOIFRIONNO|IFIO

NINIOININININIOIFRIOINMIN ORI
NINFEININININONIONDNREFINE

O WINFROPRWNRFPOJORWONPE

NINIOININININIOIFRIOININ ORI

tiLkd Ol fMieOodz dzdv BN jets Stsddyuj Mise
ftoj HMsOo dzj dz 2O tedMkdSj 1.

Qwen3-Max

DeepSeek-v3.2

ChatGPT5.2

Mogenu

il

YandexGPT

GigaChat1.15.0.10

o
-
N
w

4 5
06LLee KonuyecTso 6annos

[}
~
oo
o

m3apa4a5 m3apavad m3apgadval3 m3agava2 m3agaval

{dMdis g Lzd SO toj " j daddys HLJQEJOY € O H 52

10dBtsdzj j or MsCd?2 MEdizEOtdz 2 B Odzdz- f totSH
Ma x , CslssteOW o Btsdz "ddemlse j Mzeyojoe ¢ B
dLBjGOEO cjdzjteOydd or d3" h dzj dedzr = tsBI W fMdzj ¢
5.2 fsC0LO0Odzd BddLSdj tjLEzd sOIsT .
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[MtsBtsptolzin@z] dad | H dzw Bisdz: h ddzmise O dB3ts +

Istcj BEz¥ h OW ftesMistcOdzmiso j dzdzts G 5 ftcj HMIsOo dz
ECOLT 90jl d&z0 BGEtOded yj dzdzsfmis: LLM o ddalsj t
ftc] Hd3] Istso . ] Is 5 N Jd o tcj dgw L OHOYd, i to
fpHYf s dzs¢, fsCOL Odzd o Otcd Olsd o dztsfyIs ¢ s ls
f sdzj L dzr d3d H dzw or wodzj ded W ¢ dzts dzdzts M Is
G Odzaze ydq dzOyd v d3.

l totso j Hj dazdzts § Mic©o dzj dzd 4 fsHIse jteY HO] Is
dmimdzj H s Odzd 2 ) RO Qo dzj dzgd d ff s® o T ji T2
dZOHY Y desmisd wL '™ Ctsor n BSHJ dzj 2

s dmMtsC dzdlsj cOlskzter

1. stelzB OYy o H . [ 1] c®s dzjngz® dzdhdz@e & i
ZwiLoddtsmlsj 2 Btsdz hdr wL"rCBBoeara dBsHJ dzj 2
Isj BstejIsdyd MEs?2 d { tod ReEOHudzs 2T Qdzd 4z@l®54.Mis d € d .

2 . stsdzslstsa ¢ . o . lteddeydq ¢ dzdz s Otcj
GJdzgj cOzdL Oydd d e6Odzdzt ydqdzOoyd2 dmekmmlse j
202571 . 4 (4l.3 5132.7

3. [ OHY Ezd3H j 6 [ . zZ ., 1l jekdztso O . [
OdzOdzd L dd CCodg@ym A O dzdzt yd dzOyd2 o Bdethn
I | RINSC EMMmiIse j dzdz" 2 d dzls j dzdz20R4si ~ d e d-ddv2lsd § teJ
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t¢1t¢11bsditRIirr1rRIch1trrrIrHKbmtlJzM
YV vyuvriRE?V 1T ovRIcrLrt $ARR
g1 o RYRE LT OT SN LT OARE
StsL tsdzlz § j del s
ANjJHjtOdz detsj cEtsfMikzH OtefMmlise jdedatsjy BB HY j Isdatsy
rflthGtS sBtcOL s9 Odad W
c[tojdzBlztee S d2 ¢ tizfimiafroQ tdcfijsiolsj dedar 2

I Mot d3j dedzk® 1ok vydWtser o Isjqd
Cbbdz btedatsds §lstejBdzj dedd o G SofjHdejodats?

fssCtseor j dBLrr COd dz" §j Mmjteadmr . Jded o
sBh dodzr o BdBddtslsj ¢ Od3, M H jteoy ONCdsdzy =L iy
teOL dzd ydz' - N Odate ts 0 d +ftn. JHAOCt ddj d
fsdz L tsoOlsj dzv W kzdzH Od3ji deldzd tiztc dzP 1y d of dedzis tdzj 3l to
Mdztsy dets M ls ¢ ) Mo Missw Is j dz! dzts O3 slsCter Isd

Motslse jIsMisatso OdzO BT J et Jddmdd H HOdgIs dzis d3
rOdzteseo " | HtojHftsylsjddy {d Lo 0Ol dzv, dz0
W dzwe Isfpw idtses?2 Hdzv § jtemtsdzOdazdL Oydd.
fsLotdzY jIs dzJ fiosMmists Wddz' stetse Ols ¢ sdzls
BzL " COdz' dzr | fsHBGEBEGY dzjf o 51 Pdzfiz fls’ M to:
o Bo dzj yJ dzdztsmlis d . ltcd ©WOLWOBBISS ] d { ¢Mif dziz
sO¢dr L OHOYyY, Ctedlsduyui MSEd o90ydzr &3 MIsOdzats e
HOdzdzr = 5 9CEEMOR Yfdz LB O jdzv d dr § sMmdz
tcjjda Odzlsdz" = tj Stsd3j dzH Oyd2 [ 3] .

JHddd dL dzOd B tsdzj | HY2Mmls a;dzdz n fBHA
WodzW jlsw dMmftd LiseOdedj odzjNdedr MY Jydow
Web API. Clsd ddzsjte¥j2fr fjHshsOs dws |
o] S dzH Oyd2 ddetetse O™ Bz BEPHO ylsts § 5L 9 C
MsmMtcj Hislssydls' f &ZO MtsLHOdd bkHtBdsct {t
oLOdBsHj2Msadw, O dzfj &O fthistesjddd s
ez dzv . [HdOSCts ddzlsj cteOydwy f IOSCd B AZHIN |
Otrndlsj CSlsizter ftod dztsy j ded W, tSBanu’Juc{ 9 Qs h j:
Ctetej Slsdzk §jtjHOYUEZ §OLO®R kcses L OfteshO

0ClszOd desfls! Isj g dhidzj Hise Oded™ - L OF

fteddzsy jddY, SCobtstttsj o' fildzydy Isf i tdgddgd S df
ftodz LisoOlsjdzjds  Bshde d3 toj Ctsd3j dzv Ols j dz' dz
Hisdzy dzts  dzg ktsdz' Cts5 ftsdzzyOls: Clstsor j
ddhlstczdzj dzgls™ HdzWw IstsdzC 52 dzOMlstets2Cd L Of tots
fejHf Byl dd? f(dsdQdedIsy gzzOV sftetsyj MM {4
ftesL tOUde'r &8 d Stdzstosdzdtelz j i3 d3.

1 jtojH dOyodztsds ftetsj € Isd uf ticed @xdadvj daff Wic Giudaey ©
BzL" COdzr dz" = ftojHYtylsjdd?2 d c¢jdzj cOydd e
Cdzs yjornm LOtkzBjyder n dzORg drds] dzte OB s iz’ de' AsB
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sBtcOBtsSIsC d BzLr COdz dg" n H Odzdz" =~ . [ Mdzts o dz
sjttejlsdyuiMSd?2 WhkdHOdjdals HdzY HOddzs?2 ©OB
ftcjHimlsOodzjdz@ o uvOBddyj 1.

vOB dZd-Yy Pl yjde Blsjujmlsejdder & d LOksj

1 OLdad®) dpolstste stcOIsCts] s

{t OLtcOBBISC O 1 t. ¢9a~0OH/I mMisOIls! | il
tej Ctsd3j dzH Ols § dz! Jtstetsdztsao [ . lItGOQISdl{Jﬁ]QISJ
dzO sMdztso j§ H ML
f tetsW d dzw mMtsyd d3|zdlesq’OGszlsdzis
¢l stsdzlsOCIsj e [ CEZSurf e.
OdzOdzdL dqtelzj Is (¢
ddelsd e fr ft
cl stsdzlsOCIsj e c
AP I fi)ls s to ts dzdzd
ZOr sHdIs

Bzl COd dzF 2
odHjsC sdzls j dzls.
Hj BsdfgBEIs f

=,

teg Mg ded ® q
dgdzls j stcOydd o dz
utso toj d3j dzdz" J R. ¢&. vYyOfdy OkzydzOv MmlsOls!
ftcj HiNIsOo dzj dzd W sBL BBt Mtsotej d3d
Otcrndlsj Clskzter ftcpBOL 50 Odzd W
Mdlsd?2 Hddv dds OkzHdtsMmd ¢ dzO dzO
Odz0dzd L O iz dzj 2 totsdzdz’ - md
ftesdL o j HJ dzd 2 RNN) H dzw
Qo lstsBBOIsdyd ME s
BzL " Cd.
s O¢ tcOB Sls Ot Is d. 1 tsHCdz]Is|) MisOls! j
BzL " COdz dz" = T tcOL BJtcOs Isfmw s

f SHR SHO (-based,
CsdzdzOB tstc Ols d 9 dz
W ddz Iste ©yd “whased),
dif sdz! L zj &3 =

teJ Ctsd3j dzH Ols § dz

mdmlsj B3O @3
msmq%d@csa.
CdeHjCM. [ 2L Cd
co¢ L Isd
sBl JHddaw & Isfyw
B HJ d Hdzwv ]
fcslssCO ¢cf W 9
s0OC bkfmtotsj da d. uwlsOtsMmisddz | v n d@&8dzdIsd ud

cCdHj M. AL " € fMlsOIls+ v, Colstst
Bdes e tsL OH Oydalz s
ColsstgsR OdzO dzf
L dzO0C s d3r o3 d
Codzlsj dzs sz, s
ftsdzt L s9 Olsj dzw e
Csd3f dzj € fdats 2
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fwesyjmm A/ B
Hdzv i sfis tizlr debtizip
Odze sted s dzts o
L OIstcOcdo Oj Is
tcOB SIsj n C
fsdz’ L ts9 Olsj dzv i

sO0Cdds BBKOL 53, dL z2yd dzd 4 zOkz ydzr n Is to
Mowhy dgdgr = toj Stsd3j dzgH Ols j dz' dz" &3 Mmd Mmisj BBO 3,
dzdz" = d OB HJUlsig@uf? o j ¥ odzv j sV dzj 5B n
dzts 0 t52 H dzw tcOL OB IS¢ mMd Mmisj d3r sif toj H
dz' LB OIsjdzvw d 6 dzgjtceOydd ¢ jemMsdzOdzdL Jtetsa
[ dzw tcOL OB BISC H Odzdzts G 5 f tctse tc Od3ddzts 6
J Hizedhdefjlstcz d3j dzls Odz! dz" | Mtcj Hilse O: HT ML,
eact , wopr g ftiosGtcOBRBB] tctso Odad W Java, W
ZftcOo dzj dzdw BOLOdRBd HOdddz" = PostgreSQL, O

HT ML weo dzw j Isfyw MisOdzH Otcls dz' dsMmlis & O Uz § d3 ¢
gnf sdz' L zjlsmw Hdzv Wstedddtotseo OdedWw MbtckzGIlskzter
ftoddzsy jddv. (et fteddijds dzdy ©BJMYJjude Ofl
Msotcj d@3gj dedz" = BteOkL jtcORr d My dlk thdse ts2
Hitclz e d dig[j PdepBdzse d W d3d .

CSS f{ teidlsfgwdzvn dzv s dMOdedw odzj hdzj 65 9 dH !
fsdz L soOljdzz ME AT gdzls j oW j 2 MO. RMY sdz' L
oY temMlsCd Lo dwjls B M jyuydls' Ctote] §Isdats
ZO EMmMltets?2 Mise OF M twOL dzd Yydz' dzd =aGLQdsj’'" j jdad g «
o dL z20Odz! dzr 2 tindsdftslzy j dzdjvB.

JavaScript dmMfsdz! L 2] Ismw H dzw tc J Odzd
Cdzd j dels € 52 yOoOfmlsd ftod dztsy j dzd v . [ Odzdz" 2
fsd LsoOlsjd MSda Hj2Mlsad?2, HJ&OK] Y] MS s,
BJL f juc d Oaftc zOMd dzr tcts dzdzts | oLOdBsHJj2Mlse
ftoslstsCsdzz HTTP. [ dzv MlstczSCskztcdtotseo Odzdw ¢
o jJptcd dztsy j dzgdW dMfsdzr LEzjlsmw BB RISl $ O Re
fsHRtH] d ©GHddsdOY tcOs dzj dzdats d3  fif ticldst® Asjy H H Ezlkde
BOMh sOBdtetso Odzedj Cdzdd dzlsmE 82 YyoOfmisd.

4 jtco j todzOW Yyofls ftetse tc OdBZdIdzs G 5 Ctsd3f d
ccetcORzBdteso Odzedw Java ) dMftsd Lo Oded j d
J2dBotstcS fHtojHBSMIsOadzw jIs o Mistcts j-lpfizic § d fipticy)
ts®§q§ HTOfPesmMse  ddelsjetcOydd M odzj " ded o
ring Boot sBd M4 yudoOjls dzOHY 3 dzsls
jtco jtodets? dzsedSd ftoddztsy j dad W .

[dzv RtOdzj ded¥ d EftOodzj dedV HOdedz” 5 o
HOdzdzr = PostzQHOSOQDY BBEBMBCt?2 ftosdLotsHdIls]
fezsy &' 7 MsekzClskzte HOdd 7 d Kj RO0ddL Bdss 51
dmf sdz' L zj Ismw H dzw - tc Odzj dzd W ftsdz' L s9 Ols |

T F30G

S 0N =ES
Q—'Owg{
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ftojHY syls] dzd 2 q mdzzy J B dzts 2 d datv stedsOydd,
o] CSd3j deH @ts?2 MmMdMmilsj d3r .

Rdzsj ctcOydqw ) &BL™ COod dz" &3 MjtcodmMtsdz sf
Spotify We b API , ftcj HSMIsOoadzv s h Jets5 HEH
Cslif sL dyd?2?, Y Odztetso ™ 3 n Ot OCIsjtedMmMisdS O3
fJtemMsdzOdzd L o[tstsaOdzdzf” tcj ¢ SAkgddsicOsy d AP 1 6 &6
dmMf sdz/ L s9 Ols Ctslstsar j f esd3” h dzj dzdz" 4 0
mMesmMtej HslsBYdIls! MW dzO ©OLKOBISS ] Yodz L s O
o J-pted dztsy j ded W .

K j dzi & tcOL tc OB Ols iff de@ sty g sz v o j BV 9 dzW j sy W
ddzls j dzdzj C sz Odz! dzts Gt H Hf ts ipftety da’ dzadt€£e00 Is jdzipj o3 d
e SBdgy dzH Oyd2. | OdzdzOVY MdMlsjy BO dMi sdzdz™ § Is

1) Mmestt d MmMsekClktedtetses Odzdj Wwodg =
dgdzls j tcOCIsdodzr 2 ddzlsjteW j2Mm;

2) ddzls j dzdzj ClszOdzt des] Whstedzdtoeseo Odzedj L O
APl de®ofpmMmtsBteOdzadzr = HOdzdz" =, o Cdz¥ yoOw f tSHE

3) tBttOBtSICO d BtSGEON jdd] ko jlsO s
SlstsBtcOy J dad v ;

4) dz2Oc W HdzOV o dL ZOdzdL Oydw tojf ddg & 'ddsf Bylists
M oBL @By detsMls! & 36 dzts 0 | dzdzts 2 sB tcOls dzts 2 fi
tcj S 5d3d dzHn Oy d 2 ;

HlstczZCIsztcO® t©OLtcOBOIs" 9 0] ddse s ff tod dztsy j dzd

Be6-npunnoxkeHne ana cbopa »KaHpOBbIX MpearnoYTeHui nonb3oBaTens
M reHepaLumm NnepcoHanm3npoBaHHbIX My3blKarbHbIX peKoMeHaaLmin

Moacuctema knueHTa MNMopcwucrtema cepeepa

Mopayne Moayne Mopaynb Moaynb
oH6opauHraun | | npeacTasfieHns HTTPS MHTEerpaumm c

r »{ paboTbl C AaHHBIM
cbopa npeanoyTeHnin W yNpaBneHs NieimeTom Spotify API

Bbibop »xaHpoB OTtobparkeHne 3anpocbl u obpaboTka| | XpaHeHue n
v napameTpoB nnennucTa u AaHHbIx Spotify Web API ™ n3BneveHvie AaHHBIX

pekomMmeHaaumnii ayavo-nneep n3 PostgreSQL

R 7

HTTPS 1

Moacunctema 6asbl faHHbIX

— XpaHeHme 1 u3BneveHmne
PoslgreSQL ,D.aHHbIX n3 PostgreSQL

{ (M dimdstkS sktdzO% Mo j BO ©OL OB OIsT 9 O d

SOC odHdets dL Otn dIlsj ¢ Is Hnfdesials O o jLdP d, d3tsiH g

) fsHmdmisj Bs?2 Mjtte O s LOMNGHY ddas gz 1 t
fjtelHO8Isqw Mo jHjdedw 5 dRBzL™ COdz dz" = § toj H
YJtejL ftsdz L s Olsj dzz MC d2 ddzls j W j 2 ), 0
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fJemtsdzOdzd L d tc Hyy Gaeddy«f 2 .toj § 5 dzlz y J dadz" § H O dzdz'
Md e Jodzs?2 YOMmis! s Joddsyjddy, {§ohdl Ujc
Spotify We b APl H dzw f sdzlz ud ded v fJjtht
f dzj 2 dzd ls ©. tdLizd sOIsT tBWKOBESISS (, o ¢ dzt y
mMotshksfglgo s M dj d&j sOH Odadz" j , otsLOotcON O Isfpw 1
HOdzy J T JjteJHOBEISMW Cdzdj dzsmSEts2 yOMmisd { ted dzt
odLEOEZdJLOYydd d EkfttOo dzj dzd W i dzj 2 dzd M ls ts 3,
tcj Csd3d d&zH Oydd o d dzls § 6 OC Isdigtslasjd? MdshHsp Ol d
[ Odzdzr | B fodz LsoaOljdz MEts?2 MmMimMmdd d { tof
f sHiMdMmMisj &3 BOL'"™ HOdzdzg' = HdzW (Y Mdzj HEz¥E h j G C
s dmMsS dzdlsj cOlskzter

1. po~0OHJ J O, ] i . i OLtOBESISCO ) Cts
HOdzdz" = dL tjtg'tsﬂlsﬂdzwfr];frjsﬂqc{g@dzstsdzlsOQISJe [ € dzj ¢
bo-OHJ Jj O, [ . R . l stetsdztse O, [ 1. [
CskzH OtcMmlilse j dadets @ s GaqOuc{dedzislcQ&m[sgndzazufr](
3.7 w. -1912 1 URL: https://vestnik.ugatu.su/article/razrabotka

rekomendatelnogistemynaosnovedannyhiz-profilya-sotsialnoysetrvkontakte

2YyOfOjoa, R. ¢. uwuBotcj dzgjdedz j| dBIIstsHT { to
dzj Qtetsdzdz" » MJlilsj?2 H&W dJdzlsj dzazy SIskzOdz! dztsGc 5
[ Cdzj SIstetsdzdz” 2 toj MEZtEM]R daW sSre.d3OQ J 5 dz@APARY.1d5 | -~ dz
T10.7T  w. -20.2 7 URL: https://itjournal.ru/articles/sovremennye
metodypredstavieniyavuka

3.1 sHC dz] sdzts 9 , ¢ . S O ttBRBISTIsVOdk!' dP dzc sfpls
[ Cdzj Clstetsdadz” 2 toj Mikztem] 1/ Mmtsis.e hlj tish =y f Gedzd fy 16 -
20062025.1 URL: https://habr.com/ru/articles/566742/

4. wlsOtetsmlis d dz, o . s O¢ z s tg dzH g2'C M) . tf JEzC 15
[ Cdzy Slstetsdzdz 2 6] MizteMm] /I . g BBt Mmlis ize s ¢
mMfiydodzdmistse, -2025. 20067 URL:
https://habr.com/ru/companies/yandex/articles/499716/
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frofrradgduf o 1TRALBr1rt OARRL I 3 M
st fU{d1 o RYWLL 3®MRE] [ [ 27 [ ] 0VIR[([f?ZR M
c13sd13IMrrefrres

S tsdzj fmulzdlf.t5,dzts H ZRe.dlde@)s | ~0d® it s W | MMt
ANjJHjtOdz detsj cEtsfMikzH OtefMmlise jdedatsjy BB HY j Isdatsy
ormMh joets tsBtOL s Odzd W
c[tjdBlzteeMSd?2 ctMmMikzHOteMmise j dedz” 2 [ dz

J Mseotcj d3j dedzs? BB OL 59 Olsj dz' dzs-D ¢ jf RlstOH
MdzOIstcd o O4 Ismw dzj ftesmists ¢co¢ o M & d3
dets Yy j dzgdzOW Mtej HO HdzW dBOMhIsOB dtetso Odad W
sditfi j Ylgdeo dzr = B dZzZOMIsj 2 weodzw jlsfqw ¢ j dz
tcze hdrn 9 jH]dd tcj Odz! dzr = Mkl j ¢ I
MSédd d birmddudmMSdd BeteOded U ded?W 64 C
I dets s - HOdgdztsG s f SHR BSHO B EMdzs
g¢dzO Data ScienBlp oBEgUNBESF
dzO dzd yd Jd H Odzdz" -, Clstster J  daj S
dqdzsjteftoj Isqtelzj a3 § L OC tsdzts d3J te dzts
c{fnl;[isdzJ Lso Odzdw HYBC KO XKatgplf 8, d
My d udls! MmMlskHj dzstse Bsdz' h d d&3d d3(
SYHO I ©WH &jlssHduMSdr BB C
, Mfijydwdse o ISt lsr i HOdzde R
dz Slstco Odzdzts 2 55 -§ tglslz)y Isgde @s.tis tcnts Iz +
sdzj 2 9o tjOdz dz@r = ¢Mrter ne HOdAz
dlsj dz' dzts 2 ftcJ] HBBeOBSISSE d, Ylst
dd dzO slsyte fns'Cdz~ , H Ol &7 ISshis!
) fr]1sLHotDlgiﬁéudiqquuJ%szstj:tetsmOHOx
shskzfj cetltseorn Cjij2fMtse d tOL
fsLotsdzv j Is fr]ISIZHJ dzls © d3 L Od di3Mmlis
zdtelz j Is sBtcOL 59 Olsj dzi dg" 2 1 J Cls d
dIsidyd?2. Mz y®iHhgdPL ' 8 O JIsfr) ylsts o
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smisezsls orf Oy dzdzr j MisOlsdmlsdyj mSdj
dzdzy dzdJ LOHOdd?2 68 fsdmsE dzlh @2 Istse E
HOdzdzts? tOBGIS] ftoj HEZOCO]lsMY Od Isj 1

GJ dej eOydw Mmddeldg'lssdug M¥meEe 2fgj 8f sBBsh 2 & Bfs
BtsH j dzj 2 (LLM) [ 3, 4] H dzw Zyd B dz" R Hd
odLEOdZdqLOYdj?2 HOddd » 1&g aisnlaOh g HE ¢
gdzj dgdzs LLM, O dzj MlsOdzH Otelsdzr = BdBdZdEBSIsj ¢
FakerSD\wd, fioscHdCIstsoa OdzO Istcj Btso Odzad j d3 €
Ci2MmM0O. J Ists o tcj d3w co¢ Iste OH d yd tsdzdz" j

MsOlsdmMisd yj Mm< sJ ftcOoHBf SHEBB sIsH j dz¢ de
ddmistczdzj delstsdz € sdzMmistczdtctso Odzd v u’lsdzdztqudz(
foesdzy jIs ddsjckdiise Ols! ) Zyd B dz" 2 f totsyg



MsHj ) Olsj dz' dzgts dzOM" " jdede" § Meqjlsde § Mmyd da
Msslse j sMisoalzjls L GaREY L dedasR Bl ®zdrud M d B3
sBtcOL ts5d3, B H j dz sBJ M j ydoe O dsj ~Bdgdiyj frpCds
Cotetec] Clsdesmis! ¥ HOLOMjIsO d Jet Mo ts2

ANz dzC yd sdzOdz! dzOW BsH j dz ftcj HdzOG O di3ts 2
SOz L 590 0dz0 5 foddzydy bz -ingthef detsp J & [ 8] .f
ddzls j dzdzj S Is2Odz detsj Bk tc@kdejjdidflg) daf a jOtc df Wed] &f Gs
GJjdzj eOydv ©Ol®O] YWOC'sIstwo 52 3tsH j dz' ¥ . 1 etsyd
L sdzdtetseo Odgdz" j, des oL Oddi3sMmeow L Odzdgr j tsB dzOf

1. [ B dzOMmIs! ftcj f sHO9 Olsj dzw (2§ tc@o dzj dz
ddtelzjls yd<edz, " OBdizo Avdzt ayj § o B IOtc Odzy |
ftoj HA3J Isdzlz ® sB dzOMiIs* sBi J 3 HO
sd3j tcdztsmis j 2 . 1 sfmMdz] OolstsikBOdyj M et
sHdl ¢ 1 10fkz 90dzdHOYydd d Byj dzSd !
18 Cois@v § OeOdd Isjrddyj M2 dhits
d MtsHjtey O] dz’ des?2 yj dedesfmisd (odL 0O
sMmis! L OStsdtsdzd tedztsMmisj 2) .
Oodmddsiisd tls tjLlzd sOktse tyj dtd
Otcls e : fted B ddOtUsk jBdedd o tcqisig i
d LOdsy jdeder 7 MdedzOdztse o H Odzde
) Hde fsolststodzts?2 G J dzj sOydd.
Wilstse : 9 mMdziz 0Oy 9" MsC G s CoOoy
¢ Wq’dz,G)dzJ dz2" i3 ftcOoCOd3, GcHgC @ totse
Isj €Mmls Eyjsdtsets € J2MO d OHOfIOyYydw d3jls
OzHdlsted d d Bl saR9st jslcdigizt.

2. [BdOMIs! LLM (dmyisddedlsj dz/ dz" 2 € sdzlsk
MoBts?2 Oolst®BOIsdL Jtetso Odzdz" 2 Hokzrkztotsodzj o' 2
i AOLO tjElsdtetso Odzd j e j d&3" e : d3ts H j dz
MstczCIskztcz BEHEN jEts HOLOMjIsO, ts o8 Hs jtedz W
ftiojHdS Btz dzdtclzjIs MCter Isr | L OC sdats d3j to dats
OCIsdo detsisd e ddzd ¢ dzj dzd dzj 2 dzOW L Qo d MmMd dizsts
SN dHOj d3r 2 sdf odL EZOdzdL Oyt tsoentxievd Is¢ CoydalAdRtc
Moisftese jtcC 2 dzO wlsfmizlsMlsead] MJ B3Odzlsd yj M¢S c
i AOLO 2 ¢ JdzgjtcOydwy OtlsjWOClktoe: d&O
SHdsotc] B3] dadets MBLHOjIs CBH Hdz8 sStEq dzji ©® Geupy
My jlsder 2 €j2M, sf-RitBPEME? Bfdzdzej i L OH
sOCY ) ddWteOMmstckzCIlskztcz HAzY ftose jteCd (1 tot

odqLEO&ZJL Oydd) .

s O0C s teOL H j dzj dzd j fsLotsdY jIs Q9 s sBOIs
MLHOddY EZyjBde rNEBIOMfOZs®d ftoj f sHO9 Ols
Otcndlsj S Isstc O, slse jIsMmise j dzdzts G 5 L O dB3d s s
SBtcOL B89 O] dz desets ftesHECISO.

1394



MpomnT-wadnox

Bsop napameTpos npomnTa
— Banuaauma u —— Ouransksie | | | ToT0BeI yueGHsI
i OLIEHKa KayecTea npasku Kenc
MNpenogasatens

'S
\ 4
®aza 1 "poekTMpoBaHWe cxembl” ®a3a 2 "TeHepauwna apTedakTos”
PazpaboTtka cxemsul Python-kog AnA reHepauuy AaHHbIX
LLM " e
OnucaHne 3aKoHOMepHOCTelH CHOETHLIN Kelic
Camonpoeepka noruku Python-kog ana sanugaumu

{ Mz dBBLZ dL yd s z0d dz0% &sH j & dlsj Oy d s dadzts
Cj2fise d&zO BOL ] HopS@spdgd’™ & 6k

rdzv 9 O0dzdHOydd dBjlstsHdSCd tOLtcOBBISOdz HJ
SBtOL B OIs] dz' dets?2  dzOIs W st d3f EdTech Proe.
ftcj] f SHOO OIsj dzj &3 o odHJ CtcOlsSC et Isj CMists
f tetsB dzj d3dats 2 mMdlszoOydd. 1 O L ©ff @EAO dd Jf Ouwldt
(tcd MBizes € Of 2MC O ©OBYztstfilde s dBHff Isf MO dzdzr 2 o OB S
1 OtcOd3j ster G jdaj eOydd ftoj HMNIsOo dzj dz dz0O

KOHTEKCT_[IATACETA =" Brl pafioTaeTe aHanMTUHOM B 06pazoeaTensHol nnatgopme "EdTech Pro”,
KOTOPaA NPeanaraeT OHAaRH-KypChbl MO PasaMydHbIM HanpasneHuam. NMaatdopma cobupaeT gaHHble O
ASACTEMAX NONBIOBATENSH: NDOXOHAEHWK YDOKOE, BbINOAHEHWUK 33 03HMA, TECTUDOBAHKK M OBLLEHWK Ha
dopyme."

WMIMH_CTPOK =5000

WMIKMH_CTOJIELIOB = 20

KOJ1_3AKOHOMEPHOCTEM = 10

YPOBEHb_CNOMHOCTA ="cpeaHmi”

tdmMzdiddD s8H f OO Istetse HAzw G J dz] toC

ltcsf s &G zgrn W OL d2OW JdzMlstezC ydw H
10 fjtcos2 WoL | 3sH j dz sB WL OdzO, dzj ]
OB dzs HjdzdV (¢ctHdZO MstesC O Mbtlse jlsMmise zj
yJdzj or a fJte] dzgd dzdz" -, MV stedzkdtctso Ols! Is OB
HzB dzd S Olsseo d btdodOdz dzs or oasHddB ~ ftedlL
LOCBdetsdzj tedetsis j2 M EZCOLOddj &3 ff tsdzj 2, Is d 1
Hd OG tc Od3zd3r . [ S sdzded Isj dz! dzts Adgsdj dz ff tcdso ff t
M dzOMse Odedzs Mis! Lketsodzj 2, HheidzEmMIf dcdsis d o st
10 obttes?2 WOL ), 6fidqteOwm: dzO klse jtey HY dad
woprgj Pyt hon HdzZw MddzlsjIsdyj MEtsets HOIOM
miskzwuj dzls O, sBhdy sz dHOydd ¢t odL kZOc
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HOh BStcH 5d3, O tsQdy 2 isse ) ©OMyY sd vy
fsfhistesj ddj o5 d dzdzs MlstcOlsdody &7 cwOWJS o .

) sdzdyr 2 Isj CANIOB fisEBY 31 dzv € j 2O cEdTect
M2 doj MSd €5 MlswOdedy MckSlsbtdictss
st Cbztedtoso Odzgdzsc s fesBf 5O ftwdo jHjd dO

Tol — MHHEHEP YYEEHLIX KEMCOB no aHan1sy JaHHBIX M BU3YANU3aLHHM.
MpenoaaBaTenb Xo4eT NoAYYUTs HE NpocTe CTaHAEPTHLIA AaTaceT, @ nonHoueHHbIA YYEEHBIM KEAC C
HCNONB3IOBAHWEM CTOPHUTENNMMHTA:
*  CCH#eTom (McTopueil, npoBnemol, HOHTEKCTOM);
C CUHTETHYECHKMM TEBNMYHBIM SETACETOM;
C 33A3HHMAMMK NC FHANKIY W BHIYENHN3ELUNM;
C BOSMOMHOCTERD NOCTROMTE MHTEPEKTMEBHEIA 4aWwbopg C GUNETPAMKM M INEMEHTEMM YNPEBNEHMA;

C KOAOM NPOBEPKM 33KOHOMEPHOCTER ANA NpenogasaTens.
TeoA 33034a — NO NAPaMETREM BEIWE CrEHEPUPOEATE:

1. NOrMYECKM COMMACOBaHHYID Cxemy TabnuyHoro gataceTa;

2. nog Ha Python gna reHepaunn CHHTETHYECKOrD AaTaceTa;

3. yueHBIA KEAC CO CTOPMTENAMHIONM 1 0DWMMM PEKOMEHIZALMAMMN MO EMSYANEHOMY 8HANM3Y 1 gawbopgy
Ana CTYAEHTE B NDPCMIBOALHOH Bl-cucTeme;

4. HOQ NPOBEPKM 3@HOHOMEPHOCTEW ONA NPENoLaBaTENA, BRADYBI0WHA YHCADBEIE NPOBEDKK W NOCTPOEHWE
WAAKCTPETUBHBIX FpadMKas.

BamHbBIE OTPAHHYEHMAS

*  He npWeAsLIBalcA K HanoW-nMbo KoHKpeTHoH Bl-nnatdopme ¥ & dwHELMAM.

*  He uCcnonssyi HaSEEHWA QyYHKLME, GODMYNEl M CUHTEKOMC KOHKPETHOM Bl-cucTemel.

*  [aBai cTygeHTy Toneko OBLUME peroMEHOALMM: KEKWE BrPEraThl M CPEBHEHWA EMY CTOWT CASNETh
[cnosamm), KEKME TMNB gUarpamMm BelDpaTe, KAKME NOAA MCNOALI0BATE N0 OCAM/ONA CPEBHEHWA, KAKME
GHUALTPBI M SNEMEHTE! YNPENEHWA 4003EUTD.

* B gatacete HE AOMHHO BriTe nonel, KoTopbie:

*  0yGAMpYIOT 4PYT APYra NO CMBICAY;
# TPWEMANBHO BRBOAATCA OAHO W3 APYrOro No NpocTol dopmyne (HENPUMED, OTASNbHOE None
#0EHE HEASAM® NPW HANKYKMKM NONA «4aTa*, OTAENEHOE NOAE EMECALY MPKM HAAMYKK NoAR
“AETAR, WNW €CYMMaY KaK NpoCTo €UEeHa ¥ KOAWYECTEOR ), ECAM TONbKO 3TO HE KPWTUYHO BaMHOD
no CAMBICAY M Tkl RBHO He oBoCHyEwWE 3To.
MNpegnoynTal XPEHWTE MHUHMMENEHEIN, HO 4OCTaTO4YHLIR HabBop none.

daza 1. NpoerTHpoBaHHE U CAMONPOBEPHE CXEMBI
B atoi dase HENb3A nucate Kog. ToONbKO TEKCT M Ta0AMLWLIL.
1. Tun cTpoKrH (Ypoeeds Habnwogeuusa)
1.1. OaHuM NpegaoHeH e onuWM, Yemy cooTeeTcTeyeT OOHA CTPOHA patacera:
w0 aHa CTpOoKa GaTaceTa COOTEETCTEYET ...%.
¥poBEHb A0MHEH ObITE OOHOIHAYHEIM, HANPHMED:
O4HOM NONBITHE BEINOAHEHMA HEKOTOPOrD AEACTEMA;
OOHOMY B33MMOLEHRCTBMID C CHCTEMON;
OOHOMY 32KAZY;
OOHOMY KAWEHTY B HOHTEKCTE HEKOTCROM CYLHOCTH;
OAHOW TRAH3ARWMK
*  apyrol wETKD ONPeasn&HHoM CYWHOCTH 4na gomeda {KOHTEKCT _AATACETAL
2. llenesan NEPEMEHHAA M 3a0aUM aHANM3a

2.1. Onpeaenu UENEBYHD NEPEMEHHYHD MNM HECKONBKO LEASELIK NEPEMEHHBIX (U4TO BE#HO NPEeACKasbIBEaTE MK
0B BLACHATE B 3TOM KERCE), MCXOAA M3 gomeda [KOHTEKCT _NATACETAL {KON_3AKOHOMEPHOCTEM]} 1
{MWH_CTONEUOB).

{ Mk dmlcOX i3] dzls ¢ Bl st dz® to s i Is

vj Sl fosBflsO oCdz® yojl kOCY] oltstclzs
CHO, M yjbdts?2 yomlsd ¢€j2M0O, tj Ctsd3j dzH O\
MStedflskz.

l tjLiEkzd IsOIsj] ¢ jdzgjteOydd dzO déeeppestwd. tcO
fskzzyj dz MmMddalsjIlsdyd mM<d?2 dz0OB tstc  H Odzdz’ R (
MsftcsosHdlIsj dz' dz § BOIs j toed Odz (ted Mz dzts € £
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f B dz dBlz ZHJjtey Odzd W
WOCIstster ted ¢ O. t d
f smistetsj dzdJ H Oh BEStGH

so, MmMlsOo v |

fls iz Is
C sz dz dd fiffisdzeH » dzs @ OC
o fy W kteOkd 5 SBCt
Onucanme gedica (ona crygexa)
HouTekcT: Bbl — aHanuTHK B ofpsaoeaTenoHoi nasThopme "EdTech Pro", koTopaa 33 nocnegHmie rog,
IHEHMTRABHO PACLUHPMAA CE0M KATEA0T KYPCOOS M ayarTopmie. DaHEKo pyHoB0ACTED 0BRCNOKOEHD HECKOABKIME
TEHAEHLMAMH: HEPSEHOMEPHbLIM KEHECTEOM 00YHEHHA H3 PE3HbIX KYPCEX, PEIHDIM YPOEHEM E0SNRHEHHOITH
NOABSOSETENEH M OTHOCMTEADHD EHCOKKMM NPOLEHTOM HEOKOHHEHHDIX KYDOOE.
Curyauma: Merensep npogysra AxHz 1 axagemiseckri gupestop WMiaxaun oBpatiancs & Bam © 3aga-ek
NPOSECTH KOMIIEKIHBIA 3HIAKE AaHHbIX 08 yueBHol SHTHEHOCTH. DHM XOTAT NOHATE:
1. Hakwe dasTopbl HaKMTONEE CMNBHO EAMAIDT HE YONSWHOE 3a8SpWeHKEe KYpooa?
2. Hak moMHO 33paHee ELIRBNATD CTY4EHTOE C PHCKOM NPSHPAWEHHA 00y<eHrAT
3. Hakwe THnbl kypooe W GOpMaTal NO4aeQEKK NOKS30IEIHT HEKAYHELWHE peyALTITH?
4. Hak onTHMHIMPOEATE y=eSHHH ONbIT 4NA PaSHLL CEMMEHTOS NONLI0EITENeNHT

aza 1. MpoeKTMPOBaHME M CAMONPOBEPKE CHEMBI
1. Tun crporm [ypoeeHs Halinoperma)
1.1. OgHa cTpoKa A3Ta0eTs COOTEETCTEYET QOHOMY yeBHaMY OeRCTEMIO (NPOXOHAeHIWE YDOHE, BBINOAHEHHE
33OFHWA, NPOXDH#OEHHE TECTE, OTNP3EHE Co0GILEHHA HE GOpyME] KOHKDETHOID NONDSOSSTENA B PaMKEX
KOHKPETHOMD KYpca Ha naatdopme "EdTech Pro™.
2. Usn=gan nepemeHHIA M 33J34H IHANKMZA
2.1, OCHOEHDIE UEAEEDIE NEPEMEHHDIE:
*  3asepleHHe KYPCa |DHHaPHEA): 23E8PIWMA W NOALI0EETEAD KYPC K MOMEHTY HabmogeHua
*  YonesasmocTb (HeNDepLIEHER): MTOMOS0I G340 WAK NPOUEHT ERNONHEHMA S303HWA
*  AKTHBHOCTE [HENPEQIEHEA): MHTEHCHEHOITE yeGHEX O8HRCTEHIH B0 EPEMBHI
ETopmsHmE WeAK: 3HEME GEKTOPOE, BAMARLLAK HE YOSDHEHHE NONSI0EaTENeH, KEHeCTED OByHEHHMA,
3hPEKTHMEHOCTD PAZHLX THNOE HYPOOE.
3. NepeseHs noned Ge3 gySnuKaTos

4. OnsMcakHMe CHPLITEIX 3AH0HOMBPHOCTEN M CEAZAHHEI BUZYANMIALMHA
1. Mporpecc ¥ 3asepwenke: Monbzosareny, gocrirwke 70% nporpeccs, B & pas Yawle 338 pWSKHT KypC.
2. BnuAHWe HACTIBHMER: Hypool © HECTIEHHMEOM MMeoT Ha 30% Boiwe gonk S2EEPLWEHHA.
3. CnOMHOCTE M 3KTHBHOCTE: Ha NpOasHHYTEIX KYPCaX CO8AHAR AAMTEAbHOCTD gercTeME Ha 40% smaue.
4. Bpemesxele natrepHel: Mk axtveHocmy 8 10200 1 20:00, cnag 8 Ho4HBIE Yack.
5. MNognucea W pesyneTatel MonszossTend © premium-nognHckon WameeT Ha 25% spws cpeaHme Gaane.
6.  ONer ¥ 3gbeKTHEHOCTE: CNBITHBIE NOABI0OBATEAM TPATAT Ha 35% MEHDILE BREMEHH HA 3303HHA TOH e
CADIHOCTH.
7. PerdoHantHbie pazaMdMa; MNonpaoeaTeny Mz Esponol Ha 20% akTHEHEE H3 DOpyME.
8. CeccMoHHOE NosegeHKe: Ceccvi Sones 5 oeRcTEMA HMEeroT Ha S0% Briwe CpegHHi Sann 3agaHmui.
9. HenuHeHHaA 3I3BMCHMMOCTE Nporpecca: Nponpect pacTeT no S-ofpasHol KpWEDH - MegAesHD Nepaoe 2
Hegenw, BucTpo go B0%, 2aTeMm 2aMeQNRBTCA.
10. Hareropum kypcos: Kypoo no Data Science vmeor Ha 15% soiwe cpegHke Tectoswe Gannol.
L. CamonpoBepka NOMMHEckoN COTMBC0BaHHOCTH
5.1, OTEETHI HA BONPOCLIE
Q1: [z, y=nesrie nepemennme (completed_course, churn_risk_score) cooTeeToTRyOT ypoeHD "Nofbz08aTant-
KYPC" ¥ AOTHHHO SrPETUEYIOTCA Ha YDOBHE AsAcTEMiE. Haiaos asicTase BAMAST M3 NPOTPSCt M HTOrosE0e
FAESPILEHME.
02: [z, ectb nonA Gones Snlcokors YPOBKA (USSr_SEe, COUrse_Category), HO OHK OfHOSHISHO ONpeaenAsTCR Ans
KE%LOoH CTpOKM Yepes user_id u course_id. HeT npoTMecpeSMi.
Q3: NpoesepeHo - HET TRMEHANDHEY gyGaukaTos. MNone avg_score_to_date BbIMMCAAETCA QHHEMMHYECKH, 3 HE
ABAASTCA NDAMOLE SYHRLMEN ODYIHE NOASHA.
04: NpoTreopeqKi HeT. MToroewe nokaaarens (completed_course) oSHOBARIOTCA NO MEPE NPOrpeCcs, YT
AOMMHHD ANA BHANWIE B PERNDHOM BPEMEHH.
WTOrNOBAA CXEMA OATACETA CROPMMPOBAHA, NPOTHEOPEYMA W OYENMEATE ¥CTPAHEHGL.

{ Mz OL dsj dgls or HOY] dBsHjd ¥ e dej tedte
) etso jtesyds 2 StSH, Mcjdsjtedese Odedy 2 B

tej W toj deipdz j cteOW d < d, fsHlse jley HOs h dj) (d
LOdzsy jdzdz’ 7 L OCtdsd) tdtsmlsj?2 (tedmizdtsS 5) .
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4. TMPOBEPKA: BpemeHHble natTe| pHbl AKTHBHOCTH
Pacnpe,qeneHvle AKTUBHOCTU NO Yacam CYTOK
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KonuuecTteo geictemit

200

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Yac cyTok

t dMzdeB e daxk3j tc f tsHIso jtey Hj dadets?2 L OF s dat

I smMétsdzr C2 BBOMh IsOB dzOW Of esB Oydwvw dzO f
ftecso sHd &zOMm* , sy 2¢O 1 WWjClsdoe desmisd d&3d Is
OzOdgdaAyj Mlso © G dzgj edelzj 3" =~ Otlsj W OCIsse (

[ dzv Bl JSCIsdodets? Byd S d MceJdzj edtctso Odad
cftesdcet 9 Odzdwe My dzOted J o, ftcj HdzOG O] Ismw
Generation Index):

3 .
#' )0 O O F—— 0 Qi bex

GHY i BddzOtedzr 2 SCw1 WWdydj dzs g tszdzi ged
LOfEMS ] BJL twkzyder = O ¢, 0); e H dadtizd Yy

L OCdetsdzj tedatsmis j 2, WOCIsduyuijmMed (tsHIse jteyHY
odLEZOddL Oydj 2, (s listosts ggtdds(, 3 finCAH] Q disdistizg]
syjdzC 0O dzsedyj mMets?2 yj azsmisdesmisd M 3y jIsO (
sls 0 ;,Hbo jIfseo " §j Cwoi WWdydjdalsr, tsfftejHjdzweh
BOLBoatsd3 o Otcd Odzls j By dzts M sdz! L s9 Ols
fMtsHj o) Ols dz/udetHD ) Y Aftels dtg(Oo dzj ded ¥ s = dad U,
( 2O tod d3 &, ,0 8, 0 ).

1 toj Hdztsy j dadzr 2 ddzv j € dzj ftojlsjdzHlzj s
ftesL tcOyYdzlz MstczCIskztckz H dzW sB Mk Hj ddWw
(d MYy sdzdz€ sag®Offls! HJHOSIsdyj Mk HtodcetsHddesMlis
L OCdetsd3j tedets s j-B3) IstschH d Wy MG lstdets Mo W L dats s .
tcOB SIS CGlI tcOMMdzOstcdo OjIsmqw COC Cdzyj 1 |
L3 dqtedyd MSdms dMMmdzj Hso Odzd?2, O dg sE&EPC OSC ¢

1 d dztsIs dzr f oG tsdzdz” j 1 Sy jtod d3j dals* fts
ftosdBfdss dztsdz © Btsdz! W dqdzmlse y MdzkyoOj o tsBJ MY
slso jIs: 3 H j dz wodsts tOLHJjdzWjIs WOLE ftofs)
Ottlsj W OCIstse, MsLHOY s o tfhthtats L oWstsHte[dfRf @ jClsts
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Cj2f), MowLOddy 2 ) SCtdsjChssd (M- SHMEC!
CsdzC toj Isdzr n tej OdzdL Oyd 2 L Od3d Is dats o Otc! d tok
o fmMistej yos Ismw  dseduyj MedJ dzj Mtsc dzZOMts o O dadzets fr
L O dMmd dB3tsimisd,d Jf ejdpced@ddd® o M zd3, ddzd dzgj HEST
ILWWjiChse dO ctwOWdeOn), O IsOCYj MmMdzzyoc
fso jtorndasMmisdg d3 |StGJB|ZJ|S Mizh j Mise j dadets?2 1 t

10 HOdzdlzsdz 1 IsOf j L Isd dzOB dz¥ Hj dzgd W datsmw I
st Odzd j &3 HEbtwEdasedy) i st  {f dzOdz0. A
COLd 7 ,sHjdj2 §t CGlI, @ doCsfdjdd]jd
LOfEMC e d dzj L OoadMmd dBisd 4t Eiatfizj s dats? C s jjd
HOdz! dzgj 2h dr dfiMmdzj Hiso Odzed 2 .

vg &3 daj Bjdeid, HONJ fod dISc WABAzdEIE] MiEs
dL d3j dzd ded W 3 MistczCIlskzte] stczHBL OlsteOls ]
IstcOH d yd s dedz" d3 dmMf sdz' L s0 Odad j i slsCter Isr a

ftoj HdzsY j dedes@ s fsSHAtSHO Mkh jMmilse j dedets 3j dz
ftoj fsHOaOIsjdzv. | CazOMMmdetgsHC¢ vz Mgy | ZOd d |
fSHRtSHWYN jets dzZOB SO HOdzdz =, jets Bydmlils¢ Lk
ftoseo jteC & dOdzd ydvw dqdzs jteftoj sqdtelzj d3" ~ L OC
MesatcOdzy j Isfqw  ted ME, Yysts or BtcOdzdz" 2 HOIOM,
MsHJ ey dls kL € o i gaP¥ g demizOB &5 Mo w L Odadz" j |
J ftocj HXZOGCO] i3sds  SHASH tsfdats o dzOW dzC
stcd3z dzd tetso € dHj d CJ2MO d tjos s e J d
dqdzsjIsdyj mMétsegts HOLOMjIsO, IjSCMmMse ¢€j2MO
f jodzglzdzd J ftoso jtesydzgse s CtSHO (9 0OdzdHOIst
Gdztso j dedets tsyjdedls', wodzws Isfqw dzd L OC sdatsd3
JjhOjls ftosBdzj Bz ¢Bj dzZsgts h Zd3Oe , YyOofmlsts ¢
Is ts dzd EmlstcOdaw j Is dzj 5B~ tsH J @3sde € Mmd 3
Zh jMmlse j dades MsCtcOIlsdls! tokzlsddedezr 2 fsdms d
O BjlsHdyYyjMEits?2 HBOBESISS ] d OHOfIsOYydd L
s0Cddz tBtOL t50d3, ftoj Hdztsy J dedz 2 § SH A BSH

H]dzd o SBOL 59jQIsj dzt iz dzff BRI FIHO cSIsts
JotwOhOjlsmw o HfOtldzjcO® s ftosj Clsdtotso Oc
LHOo Ols! Zdzed € Odz' dzr § , ftotse j tew j d3r § d oc
Of sdtetso Odzdz" j fsH CtdSted Isdz | Zyd B dzr j§
BLHLEI tc @addzj dzr 0 1 Bfdtedyj Mm< kzs ftotseo jtoC Iz
o 5o dzj YyJ dedzts s ¢ MiskH j dzsse d MEtstetsMmlis! sfhoe
OdzOdzdL © H Odadz" = .

s dmMsS dzdlsj cOlskzter
11.Chu Z. et al. LIm agents for education: Advances and applications //arXiv
preprint arXiv:293.1173371 2025.
12.Khalil M. et al. Creating artificial students that never existed: Leveraging
large language models and CTGANSs for synthetic data generation //Proceedings of
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the 15th International Learning Analytics and Knowledge Conferén2€25.7 .
439-450.

13.NadtH M. , Di oHan L., Tomescu A. Sy
language models: Advances in text and code //IEEE AcC&{R5.

14.L - p-Meneses E. et al. Artificial Intelligence in Educational Data Mining
and Humarn-theLoop Machine Learmg and Machine Teaching: Analysis of
Scientific Knowledge //Applied Sciencés2025.1 . 15.1 - .2.ia . 77 2.

15.Wu S. et al. Automated literature research and regemeration method
based on large language models //National Science Revi20d25.1 v. 12.7 = . 6.
T4 . nwaf 169.

16.White J. A prompt pattern catalog to enhance prompt engineering with
ChatGPT //arXiv preprint arXiv:2302.113822023.
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s Sdzts B 5 pS. Qdisi . RdAR s y § dzls

ANjHjtOdz detsj cEtsfMizH Otefmise jdedatsjy BB HY j Isdatsy
9" Mh jes BBKOL 59 Oded W

c[tjdBlzteeMSd?2 cEtMmMkzHOwMmise jdzdzr 2 f j HOCG S

v fdzyj dzdv dde¥ stedsOydd 5 Misflstsw dzd
( d dz¥ s tc 30 y df dadisdattzeCtds O) dzts o G 15 COyj Mlse O,
My tsdz Lz h d2 MoesCkzidsmls! d&3jlssHises  Mis
HOdzdzr 7 (f jteo dydzets? d dal¥ tstc 30 ydddd¥) ts5 to A0 s tstelzd2
sj - desdztse d W dzq

Ajd ddz¥ steBOY (s dadaf € ts ds.jontoimtfivtsapti(R d ezéizts to g
OOkdL O yYjhkse jStsdd d fteddwisdd &O et
Zdets Hj2fMlsoadw. v Wttddtetss Oded™  dzt H j 2
bdsjshdn MOBsMisswIsj d des  f tod ded 3O Is tgj h
dzj sBrtsHdBsets o Mtso toj d3j dgdztsid3 ls QpEdej]  Isizg @i
W st d3r sBlzyjddy ff ddWtstcddOydtsdedzr di3d Isj - dz
sosy COyifmbets GeBRYjJjddw. 1teddjdsa ddi dd
ftetsyj M sBkyjddw &O Btdjj o' MSCd?2 Lktte
d HOMmIs " d totsfsdnjs do mL ds®B tcOL s Oded d [ 1] .

] f sfdzd Hded § Hd MWwisddzy sdgw ¢ udfmdzlz €
ftedh juhdas o tsmMid2MmMSEks "¢ sdziz, sls dets i d Is
sBtcOL tso Odad v .

IlTHjdzdd sMhdse dz j dL O tcOo dzj dad 2 )
SR ¥lsjtedats? Isj Bzt Ug dzgf v tesyj Minj

-9 COyy Mlso § Mtcj HMIso O sBlzyj ded W f tse
Mtse jteh jdzMlso e h jes ftetsyj M ftoj f sHOo Oded W ;

-9 COyjfMmbej wBi jClstse dLEyjdedw dzO {1 to
Mtsotcj d3gj dzdzr = Mtcj HMIse dJdeW stedBOYdsdeder = Isj

-9 COoOygefglsidnjson O lstsdBOIsdL Oydd ftesyyj mMits:
fMmMdrsHdOcdtsmMisdSd d SCtstetej Sydd.

[JHds2 dL 9 jHEMNJ-d]lsdstsieddzyjdf) SAdsQ@Ez \ipits tor C
1 IsOfj MlsOdetsodlsmMw twOLOBBISKEO d&Bj ssHBdztsE d ¢

Eyjeder & (ddeV tstc doimmasizdy R SlSgtEdg By das

h Ctsdz! detsds B OL 59 Odzd d . ] tois 6t Odzd3dzts j 5 B
fiteifmj O M M Hij2Mbokehdd kyjsd' d3 ff dzC
f zZOdetsds h € tsdzr . I sissBz 90y d20O L OHOYO ¢CC

MBHJ ey Odediw ] df ®z" dsls f .o H d3j Is O3, . ydd s A
Ctsdzf + s Isj todz' R f tots ¢ tc © d3df3, 9 Cslststor n d |
tej OdzdL Oydw CtdEf! s Isjtcder » Isjrdesdzsced?2 o h ¢

dftcOQoatsydzd S d d BOL" HOdzdzr » kZyjBdeséts «
L dzj Clstetsdede’ j byjBddOt, d Metstdaiigss L O Isj f
Codzstetsdzdtolzés h j Stdf'“lsjtdl | §losd O |,
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L OdgV Isd 2 € ts d3tff dzdds jntsde'Ojy d d , o tsls tc Hzd tf @ digaipiz? -
ted Hinlse, dMY sdz O] dRSD teg BF elzdze f3dzd ¢ OF § .

I dOh j eotejdw Mizhmkolzgilso tzy @8 MM g3
COyYyd mMlso j dzdets dztso r 2 Ftetse j dz' , slseo j yos h d2
tcOLodIlsdw ftesd3 hdzj dedetsmisd, ©OL dzdydz' = 1 eS¢
shdetse dzr =  tetsB dzj o3, odzdwehdn dO COyd Mise t
or" HJj dzd Is'dzj dglib s sStcc Oded L Oydd Eyd B dats? HiwWlisj
dZso ' 7 Wtttz HdMsOdydtsddktscects tBtOL 5o Odzd W
f sdstsh 1 dztseo j 2 h d A Csd3tf ! 8 Isj todz ~ Is § n dzts dzts
Ftoctse j dz L dz2Odzd?2 M jydoOodzd mistsoe dzJ dzdf" tafg| B} G
slste’ otsd3 BIs dra dzgj f sftcj HiMlse j dzdzs?2 tcOB BIsT .

] ftoetsyj MMy fsHeIsse € M J yd Odzd mls ts ¢
Mistej d3dIs* Mw  jtoj dzsy dIs! BOCMd BOdz! dzgz¥ dzOG t

sBkYyoOj &3sets, O f jHOGEd HRGY tc@asdavizesh jtasttlz |
B f5jdg sfrilsdtsects ¢ tsdzdzj ¢ Iz, toj OdzdL z8 M jets 9
sBlzyd dzd 4 . t OMMmdissisted d3 HJMils Odzy d ts dzdzts j 5B
mMdzj Hes hdj Wttds ttBEZYj ded W :

-1 4LOodMmMddisd i fSBd yfdedsis dmyfsdz L 2jIsmv
B! slsjtc tBEZYO] i3 O fudeds £ tdsds@dedsL? O f dedfs, o sl
s 9 dzts § fted ®BkYydiddd ¢t L Iss2 w86 A3
IstsslsdzJ dz' ~ dmtf " IsOdzd d ftcso BHW Isihw BJL
SHOo8 Ols j dzj d3. lted L Istsdy dzgj sBaBSHJBO d
J H]dedw R¢C tsddsfcrtsiszd diaf 2 |, Yylsts I©tejBlzjls H
jtemdlsj sO dzO afu’lsdzdz,c;dzq’ci HOdzdzts?2 ftotsyy
Ofisd ydztsd dzj L Ooiduin@fcdsiistyj tBsiAApjjdeddil I[sO¢
ftsdz! L so Oded § d3 dzd ydets?2 S tsd3f! s Isj tedats?2 Is
dzdL Oydd, LO Myjl Ctbtstos?2 ftoetsotsHdIs
tetsdz dz" « dMyr IsOdzed?2 HtosatsHII o BHAdSE
: slstczHdzd Cd f teHWHiIsdp J s dzt HS OGP 4 tots
| dzls ftetso jHjdedW CBdastesdz’ dzf =« dMmyr IsOdad ?
- [ BEYJ ded j ftose sH s s daa@z' detBlty o Hfr
oJmdlgmMf®dz' L s OdzedJ d3 J e 5d € ts g3k dats izfs © deB
ofmjn 1 IsOf On ts B tc Q LHizof@l0)jisdz ddatog
fsdz' L tso Odzad j Csif ! 8 Isj todats 2 Isd ~ded € 9 Iz
dzls to ts dz! dz" j dmyr lsOdedw ftosotsHwIsmw o it
JftsHO8 Ols j dz ftcsosHdls dHjdsdW¥WdeOyds t
Zlstctsdz! dzr = dMyr lsOded 2 .

1 jtojH QOB SBtcOLBOOIsjdz! dz 7 ftotsaE to!
sBlkzyjdedr Mlstsdls dzj ftesMisOW L OHOYO dL dztsy § ¢
f smistets | dedets?2 W tsted3y , MsHjtey O j2 twkejyd ¢
1 .o tcOL tcOBBISC j 1 dzj € Istetsdzdz n yd B dzd €
ddW sted3Oydtsdzdz" » Isjmndesdzscd?2 Lotz jls ©O
dLEzyoO,j @3sects d&OIj ted ©dzO. 4 HJ dzOls! 3OIs j tod O
dd * " dd3 tOL dzd ydz' § fpfr z¢d d o CdzOHE(
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ddeV sted3sOydsdzdz” § HOdzdz" §j, ylbsts s ifplsdsvEs)jHA® JdiEs
fsdMC O ddWtsted&zsOydd ddzjshj2 dGdetsc st dzOydatsj
ECOL" 90jIs dd3j dgdets Ists, ylsts dzj sBrtsHds dL L

dlstczCIskEtcO® 1 dzj Clstesdzde'r = EZydsdgr = (M.
oLOdB@smMe WL ! zsedyj mM<d L Qo J teh j dzdz’ ~ B dzts
BOIsjtcedOdzO. 1 OL o9 OdzdwV SlIsHjdz' dz" = BdzsE 5O, |
MliskH jdzskz B Mistes tedj dzsJtois gy s dzfgy M MisQ & d

tcOB SIS Co¢ mMsosC kY dets s SlsH j dz2 dz" n d3ts H
oL B3y desMils! ~Atstetsh s ftoj HMIsOoadls! Y dHO ] A3

lted ©OLtOBBISE | sj Mssoatse s dOIsj ted OdzO
S tcj HJ dzj dzdz' d3d f tod dzyfd tf ©le3af § Is fiffjdsobsc]] f He@ dazfund 1
ftocj Hf sdZOGOj BB d@3 yYyJjdzv 3 IsjMmisdteso Odzedw d o¢
EyjBdzr = ftotsc tcOd3ds, Clstster | wodzwt Isfpw  dzO
mMkls! HOdzdzs?2 HdMydydzddzr , O dei dzOyJ dzj dzdz" .
tcOLtcOBBISC jo PSS dfEc B F)lsdsL O dzgsMmow L ! MBHJ o)y

dbkh jMmMokzjls dzj MCtsdzr Cts5 9 0tcdOdzlstso  Isj Mist

otsftcts dzgj sBrBBHJBS MHJ dzOIs! or BBt dL ftslsce
ftojHdsY jdder 7 Blseo jlsse dzO otfftets dzj sB R SH
ISQJISJC{, CsSGHO dzj sB R tsH d di3ts 9" BtcOls! dzj fr
fsHAatsHYh R ¢ Bleo jlskz dzO0 L OHOdzdzr 2 o s totsfy
SOYH"2 ftejftsHO0 O] dz MO wfftcjHjdzWls
f tetsyd dals dzts § Msilsdaetsh j ded | dzj sBRtsHJ B A i
9" f sdzdzj dedd dz@tsw @z &zd glizB g Y ese 5 ¢ B dalste s dzv .

J LOCdzs yjdedd ==tyglsmqw jhj tcOL f SHYJ !
stceOdzd L Oydd HdMisOdzyd tsdzdzts G 15 sBlzyd dzd W
Isj - desdztsc d 2 :

- ltoeddsj dzgj dedj Stk s lsjtedyr » EZyjBdad S tso
fsLosdzv jIs dBdtsc ¢ tc QlsQlss) ot ® tz0 Bd Isdzififvy d 2 , 7
IStcOHd ydsdzdztsdy tsB lZzyd dzd d .

- [BEZYyOj d&3r 2 tBEZYOjIsMw o Jjdoiz MmMets2Mmise
d3d H dzj dzdzts .

- l o d3w d d3J Mists sBlzyd dad W dzd € OC
[ slsdo Oydw tBlkzyjddw Wotedzddtolzjlsmw o] f SH O¢
a3z dz' IscfdzfprHe EZyd Bdzr = BOISJ ted Odzts o .

- s Msdeso Odzdj] fHtsotsHdlsmMw dzO Ctsd3f @
sBlzyoj sets ot ¥, Isjd3 MO d3 fded 3OV dzd y
L dzO dzd 2 .

- 1 sdzt h s Cdzd yj Mlse ts oftcsmse fted
SroObdl! oMms Isj BOl] Cdzj HH{tmyls/df al2df das iy ulfsts d
LOYd sy ddzd 1+ €L Od3j dzj .

t OLtcOBOIsr 9 OIs! SCktmr, dqLEyojdrjJ HIMISC
s MtOodzj dzd® M MBSLHOdd]j &3 dsesets Ekyj B dats
Mz yoO4 bteiBlkzjlsmMw HJjlsOd dzOW (OB EHEMYSIHE Qlzts
f tcj H 3] detiastc d3O y d ts dzdzts 2 fMtcj HJ . [Is MstclzC Iskz
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bujBdzscets BOjtedOkzO ot dizsctsd L Osdmdls L
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dBdzts G 5 G 6 O dzd dz.
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2 . S tsdzts eatizodzC Gy dits.dzO dz! dzOW G e O3S Is dzts.ls/t IdaC
mMetstoded € J : vdzd e jtemdlsjlsmMSd?2 Cod3fdzj M ¢€OC
zokz¢ d d Ckzdz skzter . [ Olsj tod Oel3j Is sIHfig jutg thff f
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LIsOf j/ J M steded € § : vdede jtefmdisjlsmMCd2 ¢
SBtcOL 5o Odzd W , ZOkSd d Kfgpdetsfzipd 2 M S-EDls j
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