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JIOT APNOMWUYECKIE CTUPANI B 3ALIAYAX
YIPABNEHNA MEXAHWYECKAMUW CUCTEMAMM

POHXXMHA MAPUA UrOPEBHA

K.p.-M.H., JOLEHT
Pr'Y negu u rasa (HAY) umenmn .M. T'ybkuHa

AHHOTaUMA: paccMOTPEHbI 3aa4u ONTUMANLHOTO YNpaBneHNs MEXaHUYEeCKUMI CUCTEMaMK C yNpaBneHnem
W3 Kpyra, B KOTOPbIX B OKPECTHOCTK OCOBLIX SKCTpeManen BTOPOro Nopsiaka CyLLecTByeT CEMENCTBO JKCTpe-
Manei B Buae norapuMmyeckinx cnmpanen.

KnioyeBble cnoBa: fnorapudpmuyeckue cnvpanu, ynpaeneHue B Kpyre, 0cobble SKCTpeManu BTOporo nopsg-
ka, NEPEBEPHYTBIN CHEPUYECKMIN MAsITHIK, Banka TUMOLLEHKO, 3a4ava YnpaBneHMs KOCMUYECKO PaKeTOM.

LOGARITHMIC SPIRALS IN CONTROL PROBLEMS OF MECHANICAL SYSTEMS
Ronzhina Mariya Igorevna

Abstract: we consider optimal control problems of mechanical systems with control in a disk, in which, in the
neighborhood of singular second-order extremals, there exists a family of extremals in the form of logarithmic
spirals.

Key words: logarithmic spirals, control in a disk, singular extremals of the second order, inverted spherical
pendulum, Timoshenko beam, space rocket control problem.

PelleHus B Buae norapuMuyecknx Cnupanei kak npaBuno BO3HMKAKOT B 3afjayax ONTUMasibHOro
ynpaBeneHus ¢ 0cobbiMu SKCTpEMansMM BTOPOro Nopsigka ¢ ynpaenexuem u3 kpyra [1-7]. B kayectee mo-
OenbHOU 3afaun C pelleHnsMn B BuUAe NorapudMUYeckux cnupanei paccMmatpusaeM obobLyeHve 3agaun
dynnepa Ha cnyyai ynpasneHus us kpyra [1]

oo

j-(x,x) dt -» min, x =y, y = u, lull <1, x,y,u€ R?

0
roe (-,-) u ||-|| — cxanspHoe npousseneHue 1 HopMa B R?. M3BecTHo [1], 4To ecnm yron mexay x(0)
n y(0) paseH 2arctga, a = +V5, u |ly(0)||*> = §||x(0)||, TO PELIEHNss MOZENbHOM 3a4aun UMEKT
BMA norapudmudeckux cnupanen (Puc. 1):
x(t) — Ax(T _ t)zeialn|T—t|' y(t) — Ay(T _ t)eialan—tl’ u(t) — eialan—tl,

1 : 1 s
rge Ax = _ﬁelarctga VIAy — _ﬁe iarctga
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Puc. 1. llorapudmuyeckune cnupanu B MoaenbHOW 3agaye

PelueHns B Buae norapuMnUyecknx cnmpanen COXpaHsTCs Npu NMHENHOM BO3MYLLEHUWN MOLESTbHOM
3agauu [7]. Mpumepom NMHENHOO BO3MYLLEHUS MOAESbHON 3afaum SBSETCS 3agava OnTMManbHoro ynpas-
NEHWs NIMHeapu3oBaHHON MOAENW NEPEBEPHYTOrO Cepuyeckoro MasTHuka [2]:

[ee]

f(x,x) dt - min, x =1y, y =kx +u, lull <1, x,y,u€e R?
0

roe k > 0. 310 3agaya MUHUMM3ALMM CPeaHEKBAAPATNYHOMO OTKMNOHEHWS! MasiTHUKA OT BEPTUKAMNbHO-
ro MomnoxeHus paBHoBecws, Yepe3 x = (xq,x,) 0BO3HAYEHbI Yribl OTKNOHEHUS MasiTHWKA OT BEPTUKAnM.
MasTHUK MOXET nepeMeLLaTbCsl N0 ropU3OHTaNbHON NNOCKOCTM NOA AENCTBUEM OrpaHUYEHHON NO BENNYMHE
BHELUHEN CUrbl 1, NPUIOXEHHON K OCHOBaHMIO MasTHUKa. B paboTte [3] nokasaHo, 4To 3kcTpemanu B hopme
norapugmMUYecknx cnmpaneit CoXpaHsioTea 1 Ans 3afadn OnNTUMANbHOTO YNpaBleHUs HeIMHENHON MOaenu
NepeBePHyTOro CHEPUYECKOrO MasiTHIKA.

B C

N

O

(V5]

Puc. 2. MepeBepHyTbIN chepnyeckuin MasTHUK

ELLe ogvH npumep NMHERHOTO BO3MYLLIEHWS! MOZENbHON 3ajaun — 3afaya ONTUMAnbHOrO ynpaBneHus
Bankoi TumoLueHko [4, 5]:
(00}

f(x,x) dt -» min, x =y, y =Kx +u, lull <1, x,y,u€ R?
0

roe K = diag{k,, k,} — onaroHansHas 2 X 2 matpuua.
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Puc. 3. Banka TumoLueHko

0603Haunm yepe3 w(s,t) u &(s,t) — nonepeyHoe CMeLLeHUe LeHTparbHOM NMHUK 6ank OTHOCK-
TENbHO NOSOXKEHUS MOKOS W Yron NOBOPOTa NonepeyHbIx ceyeHnit (Puc. 3). 3agava ontumansHoOro ynpasse-
HMS Gankon TUMOLLEHKO 3anucaHa B TepMUHAX KOIPMULMEHTOB X = (X1,X,) Pa3NOXEHUs DYHKLMK
(w(s, t),&(s, t)) B psg ®ypbe no gByM COOCTBEHHBIM (hYHKLMAM SRMUNTUYECKOrO OnepaTtopa, COOTBET-
CTBYIOLLEro rnepbonmnyeckoi cucteMe ypaBHEHUI, onucbiBatoLLein konebanusa banku (rae kq, k, > 0 —
COOTBETCTBYHOLME COOCTBEHHBIE 3HAYEHNS).

Puc. 4. 3agaya ynpaBneHus paketTon Ha opoute

OKCTpemanu B Bue NoraputMUYecKmnx cnmpanein MoryT BO3HWKATb W B HENWHENHbIX 3agadyax onTu-
ManbHOro YnpaBmneHus ¢ 0cobbIMM JKCTPEMansmMmu BTOPOro nopsiaka v ynpasneHuem u3 kpyra [3, 6]. MNpuse-
AEM NpUMEpP 3agaum ynpasrieHns KOCMUYECKO pakeTorn Ha opbuTe [6]

ty & min
Uy = asinfcosy + gy, v, = —asiny + g,, v, = acosf cosyP + g,
0 = (a)xsinqb +a)ycos¢)sec1/), Y = w, cos ¢ — wy, Sin ¢,
¢ = (wysing + w, cos¢)tgy, w, = bul, w, = bu?
uf + us < 1.

JT0 3apaya MUHUMW3aLMK BPEMEHW NEPEXOAa M3 HauanbHOro MOMOXKEHWS B HEKOTOPOE 3adaHHOe KO-
HEeYHOe NOMNOXeHWe. YPaBHEHNS ABKEHNS PaKkeTbl COCTOAT U3 ypaBHEHU OpbUTanNbHON AUHAMUKK (YpaBHe-
HISt HA CKOPOCTH y, 1y, V), KIHEMATUYECKNX YpaBHEHNIA diinepa (ypaBHeHNs Ha yrbl Sitnepa 8,1, ¢ (Puc.
4)) ¥ AMHamMUYeckux ypaBHeHW Jitriepa (ypaBHEHMS Ha YrmoBble CKOPOCTU wy, w, ). Paketa ynpasnaetcs
MOMEHTOM UMbl TATtM U = (Uq, U5 ), YIPABEHNE U OTPAHNYEHO EAUHUYHBIM KPYTOM.
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YK 51

[IPUMEHEHUE NPOBJIEMHOT0 METOIA
0bYYEHWUA NPW PELIEHWA YPABHEHNN B 6
KNACCE

MACKANKMHA AWHA EBFEHbEBHA

CTyZeHTKa 4 kypca
®r60Y BO «MopaoBckuid rocyaapCTBEHHbIN Negarornyeckuin yHusepeuteT umenn M. E. EBceBbeBay

AHHoTaums. [laHHas cTaTbs copepxut B cebe aHanu3 npumeHeHus npobnemHoro meTtoga obyyeHns npu
PeLLeHnn ypaBHeHuit B 6 knacce. BmecTe ¢ Tem, paccmaTpuBaroTes cneumdguyeckne 0CobeHHOCTH BbIGpaHHo0-
ro MeToaa, ero NpUHUMNbI, NPeUMyLLEeCcTBa 1 HeaocTaTku. [ToMMMO 3TOro, NPUCYTCTBYET U MPpaKTUYeCcKas Co-
CTaBNAOLLAN: MPUMEPLI KOHKPETHbIX 3a4ay M0 PEeLIeHU0 YpaBHEHWI U3 Kypca 6 Kracc, KOTOpble MOXHO pe-
LWKNTb, NPUMEHSS NPOBNEMHbIN MeTog 06y4YeHus.

KntouyeBbie cnoBa: [pobneMHbIN MeTo, ypaBHEHNS, PELLEHNE YPaBHEHUI, METOAMKA NpoBremHoro obyye-
HUS.

APPLICATION OF PROBLEM-BASED LEARNING METHOD IN SOLVING EQUATIONS IN GRADE 6
Maskaikina Alina Evgenievna

Annotation. This article analyzes the application of the problem-based learning method in solving equations in
the 6th grade. At the same time, the specific features of the chosen method, its principles, advantages and
disadvantages are considered. In addition, there is a practical component: examples of specific problems on
solving equations from the 6th grade course, which can be solved by applying the problem-based learning
method.

Key words: Problem method, equations, solving equations, problem-based learning methodology.

TeHaeHUmMs pa3BUTUS COBPEMEHHOI 0Bpa3oBaTenbHON CUCTEMbI HanpaBfieHa Ha paspaboTky U BHeA-
peHne aPdeKTUBHBIX METOAMK 0ByYeHns maTeMaTuke. [laHHble METOAMKN JOMKHbI CNOCOBCTBOBATL HE TOSb-
KO YCBOEHMIO 6a30BbIX TEOPETUYECKMX W NPAKTUYECKNX 3HAHUI W HABbIKOB, HO U PA3BUTUIO aHANUTUYECKOO W
KPUTMYECKOTO MblLNeHus y yyawmxcs. OQHUM U3 Takux METOLOB SBNSAETCS METOL NpobremMHoro obyyeHus.

Otuom npobnemHoro metoga 06yveHNs SBNSIETCA aMepUKaHCKUI yyeHbln u negaror [xoH [dbton. Bme-
cte ¢ Y. Kannatpukom u [Ix. bpyHepom B 1894 rogy oH NponoXun UCNonb30BaTh AaHHLIN METOZ Ha YpOKax B
wkone. CBO Nenty B pa3suTME METOAA BHEC M COBETCKWN y4eHbIn C. PybuHwutenH. OH onpeaenun v cop-
MynMpoBan uHanbHY KOHLENUuo Metoga npobneMHoro obyyeHus.

CywHocTb npobnemMHoro oby4eHns 3aknoyaeTcs B NOCTAHOBKE Neper YYallMMMCs UHTEPECHON, Cre-
LMdrYecKomn 3aaum, peLleHne KOTOpO CBOANTCS K MPUMEHEHNIO COBCTBEHHOTO OMbITa U paHee Momy4YeHHbIX
3HaHWI, yMEHWN, HaBbIKOB. [pUMeHeHWe faHHOro meTofa 06yyeHnst CnocoBCTBYET Pa3BUTUIO KPUTUYECKOTO U
TIOTMYECKOTO MbILLIIEHNS Y yYaLLMXCS, CAMOCTOSATENBHOCTU NPUHSATIS PELLEHUIA U TBOPYECKOMY MOTEHLMany.

B atom cnyvae, yyebHas 3agada v npobriemHas cutyaums cnyxat MeTOAOoMNOorMyeckuMi annapatamm
MeToga npobnemMHoro obyyeHusi, KOTOpbIE ONUCLIBAKOT ABE AEATENbHOCTU: B3aUMOCBS3b U B3aMMOLAENCTBIE
Mexay yuntenem u yyawmmucs. Co CTOpOHb! yuntens nogobHas B3auMoCBs3b NoApasymMeBaeT BOCCO3AaHNE
npobnemHoit cutyauun, dhopmynmpoBaHie npobnemMHon 3agayun 1 npobnemMHoro Bonpoca. Baaumocessb co
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CTOPOHbI yyaLmxcs 6a3npyeTcs Ha akTUBHOCTM NPU BbIMOSHEHWUN NOCTABNEHHbIX yuuTenem 3agad. Mogpo6-
Hbl€ AENCTBMS YUUTENS W yYaLmMXC MOXHO CMCTEMATM3MPOBaTh CreaytoLum obpasom [2, ¢. 39]:
1. [eATenbHOCTb yUYUTENS:
BOCCO34AET NPOBIEMHYI0 CUTYaLWIO;
OpraHu3yeT MbICTIUTENbHbIN NPOLIECC Y YyalLmxcst Hag 0603Ha4eHHoM Npobnemon;
NOABOAMT YYaLLMXCA K BbISBNEHMIO TMNOTE3bI peLLeHns Npobnemsi;
aHanuaupyeT 1 NpoBepsieT BblAeNeHHbIE MMNOTE3b;
06006waeT nonyyYeHHble pesynbTaTbl, NOABOAMT K BbIBEAEHMIO COOTBETCTBYHOLLMX BbIBOZOB.
MleaTenbHOCTb yYalMUXCA:
aHanM3npyT NPEANOXEHHYH yunTENnem NnpobnemHyro CUTyaumio;
hopmynupytoT npobremy Ha OCHOBaHWUM NPOBIEMHON CUTyaLuK;
NPOBOAST aHaNW3 BblABMHYTON MMNOTE3bl, NPOBOAAT NPOBEPKY MMMNOTE3bl Yepe3 KCMEPUMEHT (pe-
LUEeHVe 3a4aum);

0,

% CUCTEMaTU3UPYIOT NOMyYeHHbIE pe3ynbTaThl, AeNakT BbIBOAbI;
% (hOPMUPYIOT HOBbIE 3HAHMS.

LleHTpanbHoe MEeCTO B LLKOMBHOM Kypce MaTeMaTUKN 3aHUMAIOT YPaBHEHUS pasfnyHbIX BUAOB. M3yye-
HWe ypaBHEeHW 3aHMMaeT ropasfo borblue BpeMeHu, YeM Kakue-nmbo gpyrie Tembl. B 3agaum yuutens Bxo-
QUT He TOMbKO pacckasaTb NPO TOT WNW WHOM BUL YPaBHEHMWS, HO WU MPUBWTH YYaLLMMCS HaBblK peLLeHus
YPaBHEHWUI B MPOCTOM U CIOXHOW CUTYaLMUSsIX.

[MpuMeHeHne NpobnemMHoro MeToda 0by4eHNs NPy M3y4YeHU ypaBHEHUI B 6 Knacce No3BOSSET YUTU OT
NPUBbIYHBLIX CNOCOBOB M3NOXEHNS y4eBHOr0 MaTepuana u NogOUTH K U3YYEHMIO TEMbI C APYroi, TBOPYECKOK
CTOPOHbI. Tak, peLleHre ronoBONOMKM C YpaBHEHUSIMI NO3BONUT yYalMMCst CaMUM NogymaTb Hag crnocobom
PELLEHNS 1 NPUMEHUTb KPUTUYECKOTO MbllneHue. MNpeanaraemMble yuuTenem 3afadn pasfinyHon CIOXHOCTH
NoCnoCcoBCTBYIOT Pa3BUTUI0 MaTeMaTUYECKNX HABbLIKOB YYaLUMXCS U NOBBILUEHMIO UX MOTUBALMN K U3YYEHWIO
npeamerta B uenom [1, c. 10].

Kak cneactaue, npobnemHblil MeTog 0byyeHns 06ecrneyunBaeT He TOMbKO YriyBneHuio 3HaH yyaLymx-
CS B TeMe ypaBHEHWI, HO 1 fenaeT y4ebHbIi npouecc 6onee yBnekaTtenbHbIM 1 UHTEPEeCHbIM. OfHaKo, BaXHO
Y4MUTbIBaTb YPOBEHb Pa3BUTUS YHaLLMXCS U UX NOArOTOBKW Npu paspaboTke 3agaHuil. Bmecte ¢ Tem, ansa ag-
(heKTMBHOCTW npouecca 0byyeHns HeoBXoANMO yuMTbiBaTb 0COBEHHOCTM NPO6NEeMHOro MeToaa 0bydyeHus.
BblgenstoT cnegytowme ocobeHHocTH npobnemHoro metoaa obyyenus [3, ¢. 23]:

1. AKTVBM3aLWMS MbICIIUTENBHON AEATENBHOCTY Yyalmxcs. Kak yxe roBopunock paHee, NpobremHbii
MeToz 0ByyeHus BKMoYaeT B cebs NoCTaHOBKY Nepes yyallmmucs 3adad, Kotopble TpebyloT aHanuaa, noucka
HeCTaH4APTHbIX PELIEeHNA WU NPUMEHEHUS MaTeMaTUYeCcKUX 3HaHWil. OTO CrnocoBCTBYET aKkTUBM3aLMK yM-
CTBEHHOW paboTbl YHALLMXCS U Pa3BUTUIO UX aHANUTUYECKOTO MbILLIEHUS.

2. Passutme camoctosTenbHocT. PelleHne HecTaHAapTHbIX YpaBHEHWW, NPUMEHSS MeTo Mpo-
BnemHoro obydyeHus, nogpasyMeBaeTcs, yto ydvawuecs OyayT OeiCcTBOBaTb CaMOCTOSITENBHO, MPUMEHSS
3HaHWS U HaBblKMW, MOMNYyYEHHbIE Ha ypokax. B mpouecce pelieHns OHW MOryT 3KCMepUMEHTUPOBAaTb, 1CKaTb
pasnuyHble NOAXOMY K peLeHno U (hopM1poBaTh CBOW COBCTBEHHbIE METOAbI PELLEHUS.

3. TloBblleHre MoTMBaLMK K NpoLeccy obyyeHus B LenoM. IpamoTHO nogobpaHHble 3agayn MoryT
BbI3BATb Y A€Teil MOBbILLEHHbBIN UHTEPEC W KENaH1e CaMOCTOSTENbHOTO NOMCKa pPeLleHnid. ATo cnocobeTeyeT
MOBBILLEHWI0 MOTUBALMM K U3YYEHWIO MaTeMaTuki U hOpMUPYET NO3UTUBHOE OTHOLLEHWE K y4ebHOMY npea-
MeTy.

Kak v y nobbIx gpyrux METOLOB ¥ CUCTEM, METOAbI NPOBNEMHOro 0By4eHUs UMEOT CBOM MpenMyLLe-
CTBa W HEAOCTaTKN. PaccMOTpUM OCHOBHbIE NPEMMYLLECTBA U HEAOCTATKM BbibpaHHOro Metogda [4, ¢. 20]:

X/
X4
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A XS X )
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X4
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N e
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X
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X/
°
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°

1. MpeumywecTBa npobnemMHOro Metoaa obyyeHus:

% CTUMYNMPYIOT aKTUBHbIE MbICIIUTESbHBIE MPOLECCHI Y YHALLMXCS MPU PELUEHNN YPABHEHWIA;

¢ pa3BMBAKOT HaBblkN CAMOCTOATENBHOI paboTbl M Noucka cnocoba peLueHus:;

% nobyxaarT K MOMUCKY HECTAHLAPTHbIX PELLEHMIA U TBOPYECKOMY MbILLSIEHMIO;

% cnocobcTeyeT 6onee rnyboKkOMy YPOBHIO YCBOEHWS MaTepuara u ero NpUMEHEHUs Ha NpaKTuke.
2. HepocTaTku npoGnemMHOro metToaa ooy4eHus:
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% MoryT notpebosaTb GOMbLUMX BPEMEHHBIX 3aTpaT Ha 0BCYXOEHWUM 3a4a4n U NOUCKA ee peLLeHNs B
cuny Bo3pacTa yyalluxcs;

¢ TPYOHOCTU CO CTOPOHbI Y4UTENS B OpraHu3aLmv paboTbl yyaLuxcs B 6onee cnabbix knaccax;

% HU3KUIA YpOBeHb 3((EKTUBHOCTW NPUMEHEHWS JAHHOTO METOAA NpW JOMOSTHUTENbHBIX OrpaHnye-
HWSX B y4eBHO nporpamme.

PaccMOTpUM KOHKPETHbI NPUMEP, KOTOPbIA MOXHO MCMOML30BATh MPU U3yYeHUN TEMbI «YPaBHEHUS» B
6 knacce ¢ npuMeHeHrem MeTtoaa npobremHoro obyyeHns (Tabmmua 1).

3apaHue. Pewumnte aaHHoe ypaBHeHue: 28x + 30y + 31z = 365.

Tabnuua 1
[leaTenbHOCTb YYUTENSA M yYalmMXCa Npy peLeHnn ypaBHeHUS
[eatenbHOCTb yuuTens [eaTenbHOCTb yYalmxcs

1. CosdaHue npobremHol cumyayuu: 1. AHanus npobnemHol cumyayuu:
MocMOTpUTE Ha [aHHbI NPUMEP U CKaxuTe, YeM OH | OTO YpaBHEHWE OTNMYAETCs TEM, YTO B HEM
OTNIMYAETCS OT TeX YPaBHEHWI, YTO Mbl peLLany NPUCYTCTBYIOT Cpasy Tpu nepemeHHble. Takue
paHee? MoxeTe v Bbl peLuaTthb Takue Npumeps!? YPaBHEHWS Mbl eLLe peLlaTb He yMeem.
2.0peaHusayus MbicrumenibHo20 npoyecca y 2.©0pmynupogka npobremsl, 8bI08UXeHUE UOeU:
yyqawuxcs: B rogy 365 aHeit. B despane 28 gHeir, B ocTanbHbIX
TocMOTpuUTE NOBHUMATESIbHEE HA YPaBHEHNE 1 mecsuax 30 n 31 geHs.
nogymaiTe, kakasi 3akOHOMEPHOCTb B HEM
MPUCYTCTBYET. 3.Mpos00ssm aHanu3 ebIA8UHYmMoU 2Uunome3sb!:

MepeMeHHble B YypaBHEHWUM 03HAYaOT YUCIIO
3.lodsedeHue yyaluxcs K 8bI08UXEHUIO MECALEB, C KONMMYECTBOM [HEN B KaXOOM M3 HUX. A B
aunomess!: CymMMme 370 faeT obLiee KONUYecTBO AHEN B rogy.
MopymaiTe, Kak MOXHO CBSA3aTb KONMYECTBO [HEN B
rogy v B Kaxgom Mecse. 4.[posepka aunome3b!:

28*1 +30%4 + 31*7 = 365
4.AHanu3 u nposepka 8bi0en1eHHOU 2unome3bl; 28 + 120 + 217 = 365
MonpobynTe pelmnTb faHHOe YpaBHEHME, Ucnonb3ys | 365 = 365
BbIABUHYTYI0 UAEI0.

5.Cucmemamu3ayusi nosy4eHHbIX pesyibmamos.
5.0606weHuUe nomy4eHHbIX pe3ynbmamos:
lMonyyaeTcs, BblABUHYTas runoTe3a okasanacb Bep-
Ha.

[lenasi BbIBOAbI M3 peLLeHst JaHHOTO NpuUMepa, MOXHO Cka3aTb O TOM, 4TO NpobnemHbIii MeTog 0byye-
HUSI NO3BONISIET YWTU OT NPUBbIYHBIX anrOPUTMOB PELUEHUS TEX UMK UHbIX 3a4ay W MPUMEHUTL TBOPYECTBO.
Moao6Hble 3apaHmus CnocoBCTBYIOT Pa3BUTUI0 KPUTUYECKOTO MbILLSIEHIS, @ TaKke NO3BOMSIOT y4alymes npu-
MEHSTb MOMyYEeHHbIE 3HAHWSI O YPaBHEHMSIX B PA3NNYHBIX KOHTEKCTAX.
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Abstract: This article provides a brief overview of the liana and its species, as well as the history of the study.
The main attention is paid to the growing conditions, which are important for a more complete study of the life
form of these plants, as well as the work of scientists involved in the study of lianas.
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INTRODUCTION

A number of practical works are being carried out in Uzbekistan on growing ornamental trees and
shrubs, landscaping urban and rural areas. Lianas occupy a special place among landscape plants. These
plants have not been studied scientifically, although these plants have a unique beauty. Lianas, like other
plants, have created their own forms of life in nature. The word "Liana" comes from French and Latin and
means joining and joining. For this reason, in 1806, the German botanist A. Humboldt first introduced the word
liana into botanical terminology.

LITERARY ANALYSIS:

A. Humboldt (1806), H. Molla (1827), L. Palma (1827), H. Schenck (1892), I.G. This can be seen in the
works of Serebryakova (1962), F.N. Rusanov (1970) and other scientists. Currently, vines are divided into two
groups:

1. Herbaceous (annual or perennial)

2. Tree-like.
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The genus, species and systematic families of lianas are different. Therefore, their country of origin is
also different. Lianas can be divided into several groups depending on their growth and development. If they
have special hooks on their body (Vitis) or spines (Hedera, Campsis), they have the ability to attach to the
substrate.

Some of them have the peculiarity of clinging or clinging with the help of their body (Climates, Actinidia).
Each vine consists of anatomically mature parenchyma cells. They are durable and provide elasticity and sta-
bility to the plant body. Lianas are widespread in tropical and subtropical countries, some of them can reach a
length of several hundred meters (calamus). According to scientists, the period of historical origin of lianas is
characteristic of the Paleozoic era.

RESEARCH METHODOLOGY.

To compete with other plants in the development of plant evolution, vines embodied this form of life.
Taking into account the diversity of vines, most scientists recommended studying them in several groups. For
example:

1. Leaning vines (calamus, rubus caesius, rose, etc.)

2. Root-climbing vines (Kampsis, hedera, efc.)

3. Creeping vines (Aristolochia, Lonitcera, Wisteria, Actinidia, etc.).

4. Lianas that grow together through a leaf strip (Clematis, Atragen).

5. Hooked vines (Vitis, Ampelopsis, Parthenocissus, Passiflora, etc.).

A.l. Kolisnikov (1974) divides all vines into two groups.

1. Leaf thrower

2. Evergreen

The third scientist D.R. Kostyrko (1987) studied the morphoecology of lianas and divided them into three
sections.

1. Shredder

2. Participant

3. Wrapper.

Some scientists H. Schenk, I.G. Serebryakova classified vines in different ways (annual, perennial, her-
baceous, woody, evergreen and deciduous). Other scientists Shcherbakov, F.N. Rusanov believed that vines
can be autochthonous, indigenous and introduced.

ANALYSIS AND RESULTS.

The establishment of vines by humans dates back to very ancient times. It was used to decorate gar-
dens and palaces by planting and introducing decorative vines, especially in Europe, Asian countries, China,
Iran, and India around the 14th-15th centuries. Currently, very large collections of lianas have been created in
the botanical gardens of Moscow, St. Petersburg, Almaty, Tashkent, Sochi, Dushanbe, and Yerevan. It was
during the creation of these collections that N.M. Chernova (1939) T.N. Turchinskaya (1960), B.S. Kholyavkov
(1988), G.A. Filippov (1990), F.N. Rusanov and other scientists contributed. M.I., scientist of the Dushanbe
Botanical Garden, Republic of Tajikistan. According to Ismailov, the growth and development of 39 species of
lianas was noted in this garden. He gave information about their origin, homeland, lifestyle and picturesque
features. In addition, Yu.R. This was also noted by Gamidov (1989) and G. N. Ergasheva (1995-2015). The
introduction of lianas in Uzbekistan began a very long time ago. According to many historical sources, vine-like
roses were planted and propagated in palace gardens, around fountains. During Tsarist Russia, many lianas
were brought to Uzbekistan, for example, the introduction of lianas of the Araliev family by F.N. According to
Rusanov, Shcherbakov, Gursky, Nevsky, at the end of the 19th century, chedera (plush) and aralia were first
imported and used for landscaping the cities of Samarkand and Fergana. In the former times of the “Union”,
the Tashkent Botanical Garden was brought to Uzbekistan by F.N. According to Rusanov, there are about a
hundred species of lianas planted, and the largest family in these data are species belonging to the Araliaceae
family.
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Fig. 1. Plush (Hedera) h Fig. 2. Wild grape (Parthenocissus)

Even now, new lianas are being planted and introduced to the Republic of Uzbekistan. Botanical gar-
dens of the world are used for greening of cities and villages. Such works are carried out by experienced
farmers, amateur gardeners, florists.

Table 1
Information about the origin of perennial lianas, the number of varieties, the structure of the
flower, the country of origin

Species name The number | The structure and color of the -
Tir o Country of origin
of varieties flower
1 Plush (Hedera) 2 Umbrella yellow green Caucasus, Crimea
2 Wild grape 1 Apical green North America
(Parthenocissus)
3 Aristolochia 1 Zygamorphic, in inflorescences Tropical and temperate zone
(Avristolochia)
4 Kampsis (Campsis) | 2 Length 9 cm, diameter 5 cm, North America, Japan
orange, fiery, red China
5 Caprifol (Lonicera) 1 It comes out of the cup, divided into | Adam Lonitzer (1528-1586)
five pieces, white, pink, yellow, blue | Germany, from which the name
derives
6 Hops (Humulus) 4 Fenugreek, the fruit is a nut Eurasia, North America and
North Africa
7 Rose rose 5 Single, white, yellow, pink, red Crimea
(Rosacanina)
8 Actinidia 2 Diameter from 1-1.5 to 3 cm, cup | Southeast Asia, Himalayas
(Actinidia) horn, white, golden yellow, orange
9 Wisteria (Wisteria) 2 Shingles are white, light and dark | Kapsar Vistor (1761-1818) was
purple named after a professor at the
University of Pennsylvania
10 Lomonos (Clematis) | 5 Some large, single species have 5- | In temperate regions, mainly in
8 leaves in the inflorescence the northern hemisphere
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CONCLUSIONS

1. The main task of trees, shrubs and vines, like all plants on earth, is to enrich the atmosphere with ox-
ygen. It is estimated that more than 60% of the oxygen released by plants into the atmosphere comes primari-
ly from forests. Fast-growing species are distinguished mainly by the release of more oxygen into the atmos-
phere, as well as the superior mass of leaves and the presence of a more powerful photosynthesis process in
them.

2. The information available in the studied scientific sources indicates the picturesque value of liana
plants, therefore it is constantly in the spotlight as an object of study by scientific researchers.

3. In vertical gardening, several types of vines are mainly used. The trunk (clematis actinidia) is attached
to the support with the possibility of clinging or sliding by means of special hooks (vitis) and shoots (hedera,
kampsis).
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AHHOTaumsa. 370 UCCneaoBaHWe N3yvaeT HacNeACTBEHHOCTb U M3MEHYNBOCTL Beca KOpPoBoYek y MexXBUao-
BbIX MMOpUOOB TETPANNOMAHLIX BUAOB Xnonka (Gossypium mustelinum, Gossypium barbadense n Gossypium
darwinii). Bec kopo604eK, KOHTPOMMPYEMBIA HECKOTbKAMI FreHamu, SBRSIETCS BaxHbIM PakTOpoM Ans ypo-
XaiHocTn xnonka. VccneposaHue aHanusupyet Fs v F4 nokonenus rmbpupos. PesynbTaTbl MokasblBatoT
HanbonblniA Bec kopobouyek B kombuHauun G.darwinii x G.mustelinum ¢ BbICOKMMK KO3GhULMEHTaMM
HacnegyemocTtn (h2 ot 0,81 go 0,97). OTMeYeHO HE3HAUMTENBHOE CHIKEHWE CPEAHEro Beca kopoboyek B F4
W3-3a CONEBOro cTpecca. 3TN pesynbTaTbl NOAYEPKUBAKOT NOTEHLMAN CENEKLMOHHOMO YIyyLIEHNs BECA KOpO-
Boyexk.
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Annotation. This study investigates the heredity and variability of boll weight in interspecies hybrids of tetra-
ploid cotton species (Gossypium mustelinum, Gossypium barbadense, and Gossypium darwinii). Boll weight,
controlled by multiple genes, is crucial for cotton yield. The study analyzes F3 and F4 generations of hybrids.
Results show the highest boll weight in the G. darwinii x G. mustelinum combination with significant heritability
coefficients (h2 ranging from 0,81 to 0,97). A slight reduction in average boll weight in F4 due to salt stress was
noted. These findings highlight the potential for improving boll weight through selective breeding.

Key words: cotton breeding, boll weight, Gossypium mustelinum, Gossypium barbadense, Gossypium dar-
winii, interspecies hybrids, heredity, variability, F3 generation, F4 generation, genetic control.

Cotton is one of the important economic crops and its total yield depends on several characteristics
such as the number of bolls and bolls per plant, weight of each boll, fiber yield, and seed index. [5, 8]. Among
these traits, boll weight is an important determinant of cotton yield and profitability, and the expression of this
trait is controlled by several genes. Improvement of this feature in cotton selection has always been in the fo-
cus of attention of researchers [6]. Therefore, special attention is paid to studying the manifestation, heredity
and variability of this trait in genetic-selection studies [ 3].

According to V.A Avtonomov (2005) and S.A Usmanov (2007), the weight of cotton in one boll is a less
variable feature compared to environmental conditions, and there is a positive transgressive variability in its
heredity [3, 13]. According to Nabiyev (2019) and Maksudov (1969), this makes it possible to isolate valuable
forms that have higher indicators of boll weight in parental samples in genetic-selection studies. [9, 11]. But
B.Kh. Amanov (2018) and others studied the heritability and variability of cotton weight per boll trait in F4-F2
and F1B+ hybrids of G. darwinii and semi-wild forms of G. barbadense and found that in F2, F1B4 plants, one
decrease in boll weight indicators, positive heterosis achieved in F1 generation, is not maintained in F2 genera-
tion [2].

R.R. Rahimboyev, R.F. Zelenina, and O.K. Kimsanboyev also found that the inheritance of boll size in
F1 plants was completely dominant, and in the variation series of F2 plants, the hybrids deviated towards the
parental forms with large bolls. and studied that the formation of plants with large pods (transgressive) is
caused by polygenes [12]. In the course of their research, Nabiyev and others observed that boll weight is dif-
ferent in plants in reciprocal hybrids and determined that cytoplasmic genes are also involved in the emer-
gence of characteristics [11].

In representatives of the genus Gossypium L., which consists of more than 50 species, this character
has a wide variability, and in diploid cotton species, the boll weight is 0.1 g ( G.triphyllum (Harv.) Hochr .) to 3.0
g (G.arboreum ssp. nanking). In particular, representatives of cultured diploid G.herbaceum L. ssp. africanum
is 1.0-1.5 g, while in ssp. pseudoarboreum, ssp. frutescens, and ssp. euherbaceum it is 2.0-2.5 g. In the
G.arboreum L. variety, it can be from 1.25 to 3.0 g. And in wild diploid cotton, the weight of cotton per boll is
even less. For example, 0.1-0.65 g in plants with genome B, 0.15-0.27 g in plants with genome E, 350-4400
mg in plants with genome F, 0.35-1 in plants with genome D, 3 g, 0.4-1.3 g in C genome plants, and 0.2-0.5 g
in G genome plants have been noted by a number of researchers. Among tetraploid cotton species with the
AD genome, G.tomentosum Nutt. Ex Seem. type, the weight of cotton in one bag is much higher and is 6.0—
8.0 g. In the main subspecies G.hirsutum L, which is planted in the largest areas around the world, the cotton
weight per boll can vary from 0.6 g (S. rupestre Raf) up to 6.5 g (S. euhirsutum Mauer). [1, 10].

In the case of G. mustelinum Miers ex Watt, which was selected as the initial samples in this study, the
boll weight was slightly lower at 2.5 g, while the intraspecific variety of G. barbadense was slightly higher, i.e.,
2.0 g (Ssp. ruderale Mauer) to 5.2 g. In G.darwinii Watt with the ADs genome, the weight of one boll can be
slightly lower, up t0 2.5 g.

A number of researchers have determined the heredity and variation of cotton weight in one boll in
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cross-hybrids of various diploids and tetraploids with G.hirsutum L. type. However, researchers have not stud-
ied the inheritance of this trait in cross hybrids of wild tetraploids or cross hybrids of G.mustelinum species with
G.barbadense variety.

Therefore, in this study, the heredity and variation of cotton weight per boll in F3 and F4 generations of
interspecies hybrids were studied.

Materials. In this study, the following tetraploid species and forms of Gossypium mustelinum Miers ex
Watt., Gossypium barbadense L, and different plants within the species, such as ssp. Ruderale f. parnat, ssp.
Ruderale f. pisco, ssp. Vitifolium f. brasiliense, and Gossypium darwinii, kept in the Gossypim L. collection of
the "Unique Cotton Gene Fund Facility," were used.

Methods. In the course of the research, the seeds collected separately from each individual in the
population of F2 hybrids were planted in the ground in the form of F3 "families" in the experimental field
"Zangiota experimental station" located in the Zangiota district of the Tashkent region of the Institute of Genet-
ics and Experimental Plant Biology. From each "family" in the F3 hybrid population, seeds were collected from
the plants showing the best traits. These collected seeds were planted in an experimental field with moderately
saline, sulfate-type soil in the area of the farm "Barloslik Malika Dalasi" in Mirzaabad district of Sirdarya region.

In order to study the heritability of cotton weight in one boll, 10 bolls picked from the middle layer of
each plant were analyzed.

Dospekhov method and ANOVA program were used for mathematical and statistical analysis.

Results and Discussions. In the parental forms selected as the initial samples for research, the weight
of one boll of cotton was 2.6 g in the wild type of G. mustelinum, G. barbadense ssp. ruderale f.pisco 1.7 g,
ssp. ruderale f. in parnat 2.1 g, ssp. vitifolium f. brasiliense is 2.9 g, and in G.darwinii, this indicator is relatively
lower, 1.6 g.

According to the results of the analysis of the weight of one pod in the F3 generations of hybrids ob-
tained on the basis of cross-breeding, the highest indicator was observed in the combination of G.darwinii x
G.mustelinum, which was 3.6 g on average. In this combination, it was noted that the coefficient of variation is
23.6%, and the heritability coefficient of the h2 character is equal to 0.81. The lowest result is ssp. ruderale
was observed in the combination pisco x G.mustelinum. In this combination, the average boll weight was 2.9
g, the coefficient of variation was 31% and hZz was equal to 0.95.

Among the F4 hybrid generations, the highest result was observed in the combination of G.darwinii x
G.mustelinum, according to the studied character. In this combination, the average weight of one bag was 2.9
g, the coefficient of variation was 35.9%, and h2 was equal to 0.87. ssp. Ruderale pisco x G.mustelinum and
G.mustelenum x ssp.vitifolium f.brasiliense combinations have the same average boll weight of 2.6 g, and the
coefficient of variation and h2 are 37.8% and 45.9, respectively % and it was observed to be equal to 0.89,
0.97 (Table 1).

Table 1
Inheritance of cotton weight in one boll in initial samples and F3, F4 hybrids
Combination | x%8x | Limit V% Sx% | h
Parents
G.mustelinum 2,6+0,24 2,143,2 19,3
ssp. ruderale f. Pisco 1,701 1,9+21 13
ssp. ruderale f. parnat 210,15 19+23 7,6
ssp. vitifolium f. brasiliense 29+01 2,7+3.2 7.6
G.darwinii 16+0,1 14+ 2 13,9
F3 hybrid combinations
ssp. ruderale parnat x G.mustelinum 3,2+0,1 1,7+48 242 34 0,91
ssp. ruderale pisco x G.mustelinum 29+0,1 1,2+47 31,0 4,0 0,95
G.mustelenum x ssp.vitifolium f.brasiliense | 3,1+0,2 1,3+5,0 29,8 6,6 0,96
G.darwinii x G.mustelinum 360,11 14+£59 23,6 2,5 0,81
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Continuation of table 1

Combination | xxSx | Limit V% | Sx% | h
F4 hybrid combinations
ssp. ruderale parnat x G.mustelinum 2,701 0,847 34,9 3,7 0,94
ssp. ruderale pisco x G.mustelinum 2601 0,753 37,8 42 0,89
G.mustelenum x ssp.vitifolium f.brasiliense | 2,6 +0/4 03+£45 459 16,2 0,97
G.darwinii x G.mustelinum 29 £0,1 0,755 35,9 42 0,87
Control
Namangan-77 476+£03 | 4058 141 6,3
An-boyovut 53+0,2 4657 79 3,5

When comparing the combinations used in the study of heritability of this indicator in the section of clas-
ses, among F3 hybrids only in 2.3% of "families" in the combination of G.darwinii x G.mustelinum it was noted
that a higher result was observed compared to the control variety. Among the F4 hybrid generations, it was
found that 2.7% of the "families” in this combination were higher than the control variety. However, from the
combination of ssp.ruderale pisco x G.mustelinum, it was found that the average result of the studied charac-
ter in only one "family" showed the same value as the control variety (Table 2).

Table 2
Variation of single boll weight in F3 and F4 hybrids.
Inheritance of cotton weight per boll F3
Combinations N”p':‘a'fq‘i;“ 041 | 1,120 |21-3,0 | 3,1-4,0 | 4,1-5,0 | 5160
. 52 2 20 22 8
ssp. ruderale parnat x G.mustelinum 100 38 385 423 154
ssp. ruderale pisco x G.mustelinum 59 2 24 18 §
100 15,3 40,7 30,5 13,6
- . 86 3 25 28 28 2
G.darwinii x G.mustelinum 100 35 291 326 326 23
G.mustelenum x ssp.vitifolium 20 3 8 6 3
f.brasiliense 100 15 40 30 15
Inheritance of cotton weight per boll F4
ssp. ruderale parnat x G.mustelinum %0 2 20 35 23 10
100 2,22 2222 | 389 | 256 11
ssp. ruderale pisco x G.mustelinum 70 4 13 30 16 6 1
100 58 18,7 428 | 228 8,7 1,8
- . 73 3 9 26 22 11 2
G.darwinii x G.mustelinum 100 41 123 356 | 301 151 27
G.mustelenum x ssp.vitifolium 9 1 1 3 3 1
f.brasiliense 100 11,11 1111 13333 ] 3333 | 11,11

Conclusions. A number of researchers have noted that the degree of inheritance of one boll weight trait is
relatively high [7, 14]. According to the results of the conducted studies, it was observed that the heritability coeffi-
cient was high in the obtained hybrid generations (F3 hybrid generations - 0.81-0.96; F4 hybrid generations - 0.87-
0.94). Although the value of this sign is quite low (1.6-2.6 g) in the species and varieties selected as initial samples,
a positive transgression was observed during the change of generations. In the combination of ssp ruderale pisco x
G.mustelinum, families with a total weight of 54 g were formed, and in the combination of G.darwinii x
G.mustelinum, families with a total weight of 5.5 g were formed. The fact that the average index in F4 hybrid genera-
tions is slightly lower than F3 (by 0.3-0.7 g) can certainly be the result of the influence of salt stress.
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MWKPOBHOAOT MHECKHE W3MEHEHWA NOYBDI
[OCJIE ABAPWW HA HEPHOBbI/IbCKOW
ATOMHOW ANEKTPOCTAHLINA

CTAPVKOBA AHHA AHATO/TIbEBHA

CTYyOeHT
®Ir60Y BO «KupoBckui rocyaapCTBEHHbI MEANLMHCKAA YHUBEPCUTET

1 Okydzr 2 twkCtsotsHdIlsjdz @ stsdzj 9 Olst
doueHm kaghedpb! MUKPOBUOIO2UU U 8UPYCOM02UU, K.M.H.
®Ir60Y BO «Kuposckuti 20cydapcmeeHHbIl MEQUYUHCKUL UHCMUmMym»y

AHHOTauma: aBapusi Ha YepHoObINLCKOM aTOMHON anekTpocTaHuun B 1986 rogy npusena k becnpeueneHT-
HOMY BbIGPOCY paav1oaKTUBHBIX MaTepUanoB B OKPYKatOLLYH0 cpedy, BKMKYas 3HaYNTeNbHOE KONMYECTBO pa-
[VOaKTMBHbIX M30TOMOB Lie3ns 1 CTPoHUWS. [ouBa, Kak O4WH 13 OCHOBHBIX KOMMOHEHTOB HA3EMHbIX 3KOCK-
CTEM, CUNbHO NOCTpajarna oT 3TOro 3arpsi3HEHUs], YTO NMPUBENO K CEPbE3HBIM N3MEHEHWSM B MUKPOBHOM CO-
obLecTBe NoYBbI.

KntouyeBblie cnoBa: noysa, aBapus Ha YepHobbinbckoit ASC, MukpoopraHuamel, 1986, paguauums.

MICROBIOLOGICAL CHANGES IN THE SOIL AFTER THE CHERNOBYL NUCLEAR POWER PLANT
ACCIDENT

Starikova Anna Anatolyevna
Scientific supervisor: Kolevatykh Ekaterina Petrovna

Abstract: The accident at the Chernobyl nuclear power plant in 1986 led to an unprecedented release of radi-
oactive materials into the environment, including significant amounts of radioactive isotopes of caesium and
strontium. The soil, as one of the main components of terrestrial ecosystems, has been severely affected by
this pollution, which has led to serious changes in the microbial community of the soil.

Key words: soil, Chernobyl accident, microorganisms, 1986, radiation.

LUenu:

1. MayyeHne n3MeHeHuin B MUKPOGHOM COOBLLECTBE MOYBbI.

2. OueHKa BRMAHUS MKPOOPraH3MOB Ha NII0A0POANE MOYBbI.

3. PaspaboTka Mep no BOCCTAHOBNEHWIO 1 3aLLMTE NOYBbI.

4. PaclumpeHve NoHMMaHus NoCneacTBUM S4epHbIX aBapui.

3apauu:

1. U3yuutb nutepatypy

2. Onpepenutb MUKpoBronoruyeckme rpynnbl, Hanbornee YyBCTBUTENbHbIE K BO3AENCTBUIO paguauum.
3. Onucatb M3MEHEHUS B YUCTIEHHOCTM M COCTaBE MUKPOOPraHW3MOB B MOYBE MOCIE aBapuu.

4. BbIsiBUTb NOCNeaCTBUS ANS 3KOCMCTEMbI NOYBbI.

lMoyBa SBNAETCA OOHUM W3 KMKOYEBLIX KOMMOHEHTOB SKOCUCTEMbI, UrPAIOLLEN BaXHYID POSib B XM3HU
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nnaHeTbl M obecneyeHmn yCTonumBocTn Brocdepsbl. BaxHbIM acnekToM GyHKLMOHUPOBAHKS NOYBbLI SBMSETCA
ee Mukpodriopa — pasHoobpasHoe coobLLECTBO MUKPOOPraHW3MOB, KOTOpble 0OUTAlOT B HEW, y4acTBys B
pasnnyHbIX GUOreoXMMNYECKMX NPOLIECCaXx.

MuKpOOpraH13Mbl UrpatoT BaXKHYK POMb B MOAAEPXKaHUM 300POBbA U NIOLOPOAUS MOYBbI, BbINOIHAS
pasnYHbIE 3KONOTMYECKME (OYHKLMK, TaK1e Kak pasrokeHne OpraHMYecKuX BELEeCTB, KpyroBOpoT nutaTtesb-
HbIX BELIeCTB U (POPMMUPOBAHME MOYBEHHOW CTPYKTYpbl. Mukpobuonornyeckne M3MEHeHUs B noyse nocne
aBapuu Ha YepHobbinbckon ASC okasamu CyLeCTBEHHOE BIIMSHWE Ha 3TU PyHKUMM, @ Takke Ha obLlyto
YCTOMYMBOCTb M 300POBLE NOYBEHHbIX 3KOCUCTEM.

Asapusi Ha YepHobbinsckon ASC B 1986 rogy npuBena Kk 3HaYMTENbHOMY 3arpsi3HEHUIO NOYB Pagmo-
HYKNMAaMu, 4TO OKasasno CyLECTBEHHOE BAUSHWE Ha MUKPOOMONOMMYECKM COCTaB U aKTUBHOCTb MOYBEHHbIX
akocucteM. CopmmnpoBanach yHuKanbHas akocuctema, boratas MUKpOOpraHu3Mamu, KOTopble aganTupoBa-
TICb K BbICOKUM YPOBHSIM pagmaLuu.

Cpean MUKpPOOPraHM3MOB, KOTOpble OOUTAIOT B MOYBE B 30HE C BbICOKUM YPOBHEM paguaunn, MOXHO
YNOMSIHYTb:

1. Aptpobaktepumn. Wx 0COBEHHOCTb 3aKMYaeTCs B TOM, YTO OHWU MOTYT SBASITLCA YaCTbio mpoLecca
BuoTpaHcdopmauum SaepHbIX OTXOL0B.

2. Bubpuo. 3 BakTepum 13BeCTHbI CBOEN CNOCOBHOCTLI0 aganTMpoBaThCs K HebnaronpusaTHLIM ycno-
BUSIM.

3. MNceBgoMoHagbl. [JaHHbIE MUKPOOrpaHu3Mbl CMOCOBHBI K BruoTpaHcqopmaLmnn pasninyHbIX opraHuye-
CKMX N HEOPraHNYeCKuX BEeLLECTB.

4. Pusobuesble. 3Tu 6aktepun obnagatoT cnocobHOCTBIO K CUMBKO3Y C pacTEHUSMM.

5. MukpomuueTbl. OTW TPUOKM U3BECTHBI CBOEH CMOCOBHOCTLIO K BrOTpaHChopMaLmun SaepHbIX OTXO-
[0B.

6. duToNNaHKTOHbI. 3eNeHbIe MUKPOBOAOPOCHM M3BECTHBLI CBOEW CMOCOBHOCTLIO K BroTpaHchopmaLm
SLEePHbIX OTXOAOB.

[laHHble MUKPOOPraHu3Mbl UrpaloT BaxHY0 porb B BUOTpaHc(opmMaLmn SaepHbIX 0TXO0B W BOCCTa-
HOBMEHWUW SKOCUCTEMBI BOKPYT peakTopa.

Cpeaw ctygenToB Knposckoro MMY 6biio NnpoBegeHO aHKETUPOBAHME Ha 3HaHWe MOCNEeACTBUN aBapuil
Ha YepHobbinbckon ASC. bbin 3agaH psa BONPOCOB, HA KOTOPbIE COrMacunmch OTBETUTL 35 YenoBeK B BO3-
pacTe oT 18 o 24 net. Ha Bonpoc: «Kakue cyLiectBytoT cnocobbl 3awuTbl 0T paguauum?y 88,6% onpoLueH-
HbIX YTBEPXOAKOT, YTO Hanbonee aeKTUBHbI CPeLCTBA WHAMBMOYANbHOM 3aLNThI, K KOTOPbIM OTHOCATCS
pecnupaTopbl, creuuanbHas 3aWwuTHas ogexaa v MeguumHckue npenapatsl. 8,6% pecnoHAeHToB yTBepkaa-
toT, 4O 6e30macHbIM CrnocoboM SBNSETCS YAANUTLCA HA 3HAYUTENBHOE paccTosHWe OT MecTa aBapuu, 2,9% -
COKpaTUTb BpeMs NpebbiBaHns B onacHon 30He. 42,9% CTyAEHTOB CYMTAIOT, NIOTHOCTbL 3arpsi3HeHns nocne
asapuu coctasnset 10 Ku/km. Jpyras yacTtb onpowerHbix 31,4% - cumtatoT npasunibHbIM BapuaHT 11 Ku/km.
OcraBluascsa Yactb 25,7% - 1 Ku/km. Ha Bonpoc: «KakoBa obLias nnowaab pagrMoakTMBHOMO 3arpsi3HEHNs! B
Poccuu Lesnem?» MHeHne cTygeHToB pasgenunock. 40% oteetunm okono 90 MrH.km. 31,6% pecnoHaeHToB
yTBEPXKOAT 0 uncne 65 miH.kMm. OcTaBLunecs cTyaeHTbl 28,6% ybexaeHbl B TOM, YTO nfowasb 3arpssHeHus
cocTasuna 60 mnH.km. Bece cTyaenTsl Knposckoro MY oTmeTunu, uto 3HatoT 06 aBapum Ha YepHobbINbCKON
ASC u cmoryT pacckasaTb npo Hee. Takke Kaxabll OTMETWI, YTO 3HAET O NMOCNEACTBUSX aBapun Ha YepHo-
Bbinbekon ASC.

Takum 06pa3oMm, kK OCHOBHbIM MUKPOBMONOrNYECKM M3MEHEHWUSAIM NOYBbLI OTHOCAT:

1. YMeHbLUEHWe YMCTIEHHOCTN 1 pa3Hoobpa3ns MUKPOOpraHu3mMoB. VoHW3upytoLLee n3nyyeHue, Bbiny-
LleHHOEe BO BPEMS aBapuu, MOBPEAMIo Ui youno MHorve nouBeHHbIe MUKPOOpraHu3Mbl. [locne asapuu BO3-
HWKIIM HOBbIE MUKPOOPraHW3Mmbl, Takue kak Deinococcus radiodurans, KOTopble TPYAHO YHUYTOXUMbI U MOTYT
NPOTUBOCTOSATb paguaumn. Hekotopble MUKpOOpraHuamel, Takie kak Pseudomonas fluorescens, ucyesnu ns-
3a BbICOKWX YPOBHEN pagunaLmuy.

2. W3ameHeHne BMOoBOro coctaBa: HekoTopble 6Gaktepuun, Takue kak Deinococcus radiodurans,
Deinococcus deserti 1 Rubrobacter radiotolerans, obnagaioT pagmMoyCTOAYMBOCTBHO M MOTYT NPOTUBOCTOSATH
BbICOKMM Jo03am pagnaumn. OgHako, apyre MUKpOOpraHuambl, Takue kak Escherichia coli, moryT 6biTb nopa-
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XEHbI paguaumen n rnbHyTb.

3. YBenuyeHne myTaumi: VloHusmpyrolee nsnyyeHne MoxeT Bbi3blBaTb MyTauuu B [JHK mukpoopra-
Hu3moB. B [1HK 6akTepuit, BbKUBLLMX nocne aBapuu Ha YepHobbinbekoin ASC, Gbinm 0bHapyXeHbl MyTauuu,
KOTOpbIE NOBBLICUM YCTOWYMBOCTb K paguaumu. Hanpumep, y 6aktepumn Deinococcus radiodurans 6binu o6Ha-
PYXEHbI MyTaLuW B reHe, KogupytoLyem Genok, KOTOpbIi UrpaeT porib B PETYNSALMM paanaLMOHHOM CTONKOCTM!.

4. 3meHeHne MeTabonmM4eckoin akTUBHOCTU: 3arpsi3HeHne NOYBbI PaAMOHYKNMAAMW NOBIUSNO HA Me-
TabONMYECKyl0 aKTUBHOCTb MOYBEHHbIX MWKPOOPraHW3MOB. HEKOTOpble MMKPOOPraHu3Mbl, Takue Kak
Pseudomonas fluorescens, ysenuuunu cBoro MeTabonmyeckyto akTMBHOCTb, YTOBbI KOMMNEHCUPOBaTh Nocned-
cTBMA paguaunn. [pyrue MukpoopraHuamel, Takue kak Escherichia coli, ymeHbwmnmu cBow MeTabonuyeckyto
aKTVMBHOCTb W3-3a BbICOKMX O3 pagmaLmu.

5. HapyLueHne pasnoxeHus opraHnyeckux BewwecTs: MUKpoopraHnambl UrparoT BaXHYH ponb B pa3no-
KEHWUWM OpraHUYecKuUX BELLECTB B MoYBe. 3arpsi3HeHWe PagvMOoHYKNMAaMM MOXET HapyluMTb 3TOT MpoLecc,
BNMSAS HA YNCTNIEHHOCTb W aKTMBHOCTb MUKPOOPraHM3MOB, OTBETCTBEHHbBIX 3a pasnoxeHue. K Takum b6akrepu-
SIM OTHOCAITCS: TMAPONUTUYECKME, BpOaNNbHbIE, aLETOreHHbIe BakTepun N METAHOTEHHbIE apxew. MMaponuTy-
yeckue HGakTepun pasnaraloT CMOXHbIE NONMMEPHbIE COeANHEHUS A0 NPOCTLIX BELLECTB, B OCHOBHOM Caxa-
POB, aMMHOKUCIIOT U XWUPHbIX KCNOT. BpoaunnbHble Baktepun 0BpasyioT KMCMOTbI U CMPThI. ALETOreHHble
BakTepum pacllennsioT NeTyune XuUpHbIE KMCNOTbl A0 auetata (YKCYCHOM KUCMOTbl). MeTaHoreHHbIe apxeu
00pas3ylT MeTaH B Ka4yeCTBe KOHEYHOro NpoayKTa MeTabonuama.

6. [lonrocpoyHble NOCNEACTBUS: 3TN U3MEHEHMS 3aKOYaeTCs B TOM, YTO MUKPOOPraHW3Mbl agantupy-
t0TCS K NOCTPaAMALMOHHOMY COCTOSIHUIO MOYBbI, YTO MOXET NPUBECTM K M3MEHEHMIO MUKCTYPbI 1 U3MEHEHMIO
CBOWCTB MOYBbI.

7. CHwxeHve nnogopoaus nousbl: MukpoopraHuambl, Takue kak Bacillus megaterium, Azotobacter
vinelandii n Rhizobium leguminosarum, urpatot BaXkHyto porib B ynyyLUEeHU NNOLOPOANS NOYBbI.

8. HakonneHue ToKCuYHbIX BeLecTs: MukpoopraHuamel, Takme kak Pseudomonas fluorescens u Bacillus
subtilis, urpatoT BaxkHyt0 pornb B AETOKCMKALMM TOKCUYHBIX BELLECTB B NOYBE.

9. MNosblweHHbIA puck apo3un nousbl: Azotobacter chrococcum u Rhizobium leguminosarum, urpatot
BaXHYI pOrb B 06pa3oBaHUM CTPYKTYPUPOBAHHOW MOYBbI U YKPENNEHUU ee CTPYKTYPHOM LieNoCTHOCTH.

V13yyeHne MUKpOOMONOrnYecknx U3MEHeHUn B noyse nocne asapum Ha YepHobbinbckon ASC nveet
BonbLUoe 3HaYeHne Ans NOHUMaHUS NOCNeCTBUAN SAEPHBIX kaTacTpod 1 pa3paboTku cTpaTerui 4ns BoccT a-
HOBMEHWS 3arPS3HEHHBIX 3KOCUCTEM.

ABapusi Ha YepHobbinbekoir ASC okasana 3HauuTenbHOe BAKSHWE HA MUKPOBMONOrMYECKU COCTaB
MOYBbI B 30HE NOPAXKEHNS.

1. TpoM30LLMO CHIKEHME YMCTIEHHOCTU MUKPOOPTaHU3MOB B MOBEPXHOCTHBIX CrIOSIX MOYBbI M3-33 BO3-
[efCTBMS BbICOKON paguaLmu.

2. Habnoganuch nameHeHns B cocTaBe MUKPOOHBIX COOBLLECTB: YMeHbLUMNACh JoNs BakTepuid v yBe-
nuymnack gons rpubos 1 akTMHOMULIETOB.

3. MNosBUANCH HOBbIE MUKPOOPraHU3Mbl, afanTUPOBaHHbIE K YCNOBUSM MOBbILIEHHONW paguauuu, B TOM
yncne pagnope3ncTeHTHbIe BakTepuy u rpubsl.

4. PagnoHyknnapl, BbiNaslMe Ha MOYBY, MOMMOWANUCH MUKPOOPraHW3MaMu W HakannmBanucb B UX
KneTkax.

5. MukpoopraHuambl Urpany ponb B MOBUAM3aLMK 1 MATpaLMK PagvoHYKMMAOB B MOYBE, BUSS HA UX
[OCTYNHOCTb NS PACTEHUI W XKUBOTHBIX.

Mukpobuonornyeckne U3MEHEHUsI B NOYBE Nocne aBapun Ha YepHobbinbckon ASC okasanu 3Hauu-
TEMNbHOE BRMSHUE Ha JKOCUCTEMY, CMOCOBCTBYS PA3NOXEHUI0 OPraHUYECKUX BELLECTB, LMKNMPOBAHWIO NKUTa-
TenbHbIX BELLECTB W BNUsAS Ha cyably pagnoHYKNUA0B B OKpYyXatoLen cpede. I U3MEHEHUs NPOAoMKaroT
U3y4aTbCa 4NN NyYLlero NOHMMaHWS SONTOCPOYHBIX NOCAEACTBUN aBapui U paspaboTki CTpaTerkii No CMsr-
YEHUI0 ee NocneacTBUI. BaxXHOCTb M3yYeHUs 3TUX U3MEHEHUI KpalHe BbICOKa, Npexae BCero Ans noHuma-
HWS BO3AENCTBUSA aBapuv Ha OKPYKatoLLyto CPeay U 300pOBbE YeroBeka.
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KOHTPOJIb KOHDUTYPALMM KAK METOR
NPEAOTBPALLEHWA ATAKW B KOPMOPATVBHOW
CPEQE

YIIAKOB UroPb AIEKCAHIIPOBIY,

K.T.H.,

EMENbAHEHKO FEOPIAN OPBEBIY,
KPABLIOBA BAJIEPUA AH[IPEEBHA,
CKANWH HUKONAK ONET0BKMY

CTYAEHTbI
®r60Y BO «CaHkT-MeTepbyprckuit rocy4apCTBEHHbIN YHUBEPCUTET
TenekomMmyHukaumin um. npod. M. A. Bory-bpyesuyar

AHHOTaLMA: MH(DOPMALMOHHbIE TEXHOMOMMM NOPOXAAKT MHOXECTBO BEKTOPOB KOMMLIOTEPHBIX aTak, 3aluTa
OT KOTOpbIX CTAHOBUTCS NEPBOCTENEHHOI 3aajeil kaxaoro rocyaapcTea v kopropaumu. Mpu NocTpoeHnu
CETeBOI MHAPACTPYKTYPbI C UCMIONL30BaAHWEM NyULLINX METOAMK 1 06OPYA0BaHMs, He0BX0AMMO 0BsI3aTENbHO
BCTPauMBaTb CPEACTBA KOHTPONS KOHGMrypaLun KOHEYHoro oBopy[oBaHus, KOTOPOE MOXET CTaTb TOYKONA
BXOJa Ans B3fioma BCem CeTu.

KnioueBble cnoBa: 3alumta, KOHUIypaLys, CETEBbIE TEXHONOMM, LIENOCTHOCTb AaHHbIX.

CONFIGURATION MANAGEMENT AS A METHOD OF PREVENTING ATTACKS IN A CORPORATE
ENVIRONMENT

Ushakov Igor Alexandrovich,
Emelianenko Georgy Yurievich,
Kravtsova Valeria Andreevna,
Skalin Nikolay Olegovich

Abstract: information technologies give rise to many areas of computer attacks, protection from which be-
comes the primary task of every state and corporation. When building a network infrastructure using the best
technologies and equipment, it is necessary to implement configuration management tools for the end equip-
ment, which can become an entry point for hacking the entire network.

Key words: protection, configuration, network technologies, data integrity.

KntoyeBbIM nokasaTenemM Ha MHOTUX YPOBHSX OOCNYXMBaHUS SBNSETCS BPeMs 4O pa3peLleHns MHLK-
A€eHTa. VIHUMOEeHT BO3HUKaeT B pe3ynbTaTe cbos B CeTW B pe3ynbTaTe O4HOM W3 Credyrowmux npuyuH: cooi
ceTn ypoBHs 1 (BblaeneHHas niHKs, 0bpbIB ONTOBOMOKHA U T. 4.); 0TKa3 PU3NYECKOI MHPPACTPYKTYPLI, ANek-
TpocHabxeHus; cboil 06OpyAOBaAHNSA, UCTOYHWKA MUTAHWA, LUIACCWH UM MOZYNS; NPOrpaMMHbIN cOon n3-3a
YTEUKM NamsTh Unmn ownbku; akennont 6esonacHocTy, BoisbiBarowmin cboit DOS mnn nporpammHoro obecne-
YeHWs; U3MeHeHne KoHdurypauum, nnbo norndeckoe, nnbo guaundeckoe [1].

MpoLe roBops, OTKIOYEHNE CETU BbI3BAHO U3MEHEHWEM COCTOSIHUS UMK KOHGMUrypaLuu. Ynpasnexue
KOH(purypaumen noMoraeT COKpaTUTb BPEMS peLleHns npobnembl, NpegocTasnss Heobxogumyto UHGOpMa-
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LUMI0 ANS YCTpaHeHUs Hemonagok 1 NpuHATMS pelueHnid. OCOBEHHO 3TO KacaeTcs M3MEHEHWS KOHAUMrypauu-
OHHbIX (hainoB. ECnv OTKMIOYEHME CETU BbI3BAHO M3MEHEHWEM KOHMrypauun, 3To HeobX0AMMO YCTPaHUTb
Kak OCHOBHYIO NPUYUHY B NEPBYIO 0Yepeab.

Takum obpa3som, ynpaBneHue KoHpuUrypaumen — aTto cuctema, kotopas cnocoberayet obuen focTyn-
HOCTM CETU 1 SBNISIETCS KIOYEBOM OCHOBOM 1151 BbICOKOAOCTYMHOM CETU.

Co3faHne v BHeZpeHWe KOMMIeKca ynpaBneHns KOHGUrypaumen 1 aHanuaa 3alyyLeHHOCTH rapaHTu-
PYET, 4TO BCE CETeBblE YCTPOMCTBA B cucTeMe OyayT HaCTPOEHbI B COOTBETCTBUW CO CTaHZapTamu u Tpebo-
BaHWAMM OTBETCTBEHHOW OpraHM3aunn. 31O Takke MHKaNCynupyeT BCe MOAKIHYEHHbIE YCTPOMUCTBA M NOMO-
raet BbISIBNSATb NOTEHLMANBHBIE PUCKM.

YnpaBneHue KoHuUrypaumen ceTn — 310 NPOLEeCC OpraHu3aumn u NoaaepxaHns napameTpoB KOHQU-
rypauumm cetu ans obecneveHns 6ecnepeboiHoin n acpdekteHOM paboTbl ceTn. OH BKIoYaeT B cebs ynpas-
INeHne KOHMrypaumein ceTeBblX YyCTPONCTB.

YnpaBneHue KoHUrypaumein CEeT! MMeeT HECKOMNBKO NPEUMYLLECTB, B TOM YnCheE:

9 CornacoBaHHOCTb. XOpOLLO YynpaBnsieMas ceTb 0becneynBaeT COrMacoBaHHOCTb NapamMeTpoB
KOHChUrypaumm, YTo CBOAMT K MUHUMYMY OLUMOKM W COKpaLLaeT Bpems NpocTos;

9 BesonacHocTb. YnpaBneHue KOHUrypaumen cetn NnoMoraeT rapaHTMpoBaTh, YTO Ha BCEX ceTe-
BbIX YCTPOWCTBAX YCTAHOBMEHbI NOCneaHne 0BHOBNEeHNs 6e30MacHOCTM, YTO MOMOraeT 3aluTUTLCS OT Kube-
PYrpos;

1 Cootsetctaue. OTCNEXMBas ceTeBble KOH(UIypaLmn, KOMNIEKC MOXET NOMOYb 0becneynTs co-
OTBETCTBME OTPACNEBbLIM U HOPMATUBHLIM CTaH4apTaM,;

1 OdbekTMBHOCTL. YnpaBneHne KoHdUrypauyein nomoraet onTMMU3MpoBaTh NPOU3BOAUTENBHOCTb
ceTun, obecneumBas ONTUManbHY0 HaCTPOMKY CETEBbIX YCTPOWCTB;

1  OxoHomusa cpeacts. CHuxas BepOATHOCTb OLIMBOK U MPOCTOEB, KOMMMEKC YNpaBneHUst KOHAUry-
pauuen CeT! NOMOraeT COKPaTUTb PacXodbl Ha TEXHUYECKOE 00CYXMBAHWE W MOBBICUTL 3((EKTUBHOCTb.

HepoctaTtku:

1 CnoxHocTb: CucTeMbl JaHHOTO Kracca TpebyioT BbICOKOW KBanuuKaLmn nepcoHana, ocyLlecTB-
NSAOLLEro ynpasreHue;

1  BesonacHoCTb: ABTOMAaTWU3WNPOBAHHbIE CLIEHAPUM NOTEHUMANbHO MOTYT UCMOMNb30BaTbCs A1 Bbl-
NOJSTHEHMS BPELOHOCHbIX JEVCTBUI, TaKUX KaK CeTeBas passeska Unm akCunbTpaumns 4aHHbIX [2];

1 O6cnyxuBaHue: MOXET 3aHSTb MHOMO BPEMEHW W TpebyeT perynsipHbix 0BGHOBNEHUIA, YTOObI He
OTCTaBaTb OT M3MEHEHWI B CETEBOW CPELE;

1 Croumoctb: MoryT notpeboBaThCA 3HaYUTENbHbIE MHBECTULMM B NporpaMMHOe obecneyeHne u
WHPACTPYKTYpY. ITO MOXET CTaTb NPENATCTBUEM ANS HEKOTOPbLIX OpraHu3aLyi.

B uenom, komnnekc ynpaeneHus KOHMUrypaumen cetu urpaeT peLuaioLlyto ponb B obecneveHnn bec-
nepebonHon, besonacHoi 1 achpekTnBHOM paboThbl ceTi Ntobbix pasmepos. OpraHusauun MOryT UCMOMNb30-
BaTb CTaH4apThbl knbepbesonacHoCTH, YTOOLI OnpeaenvTb U BHEAPUTL COOTBETCTBYHOLLME MEPbI ANS 3aLLUMUThI
CBOWX CUCTEM W [JaHHbIX OT Knbepyrpos.

Bubnuoteka ITIL ucnonb3yetca kak CTaHAApT YNpaBneHUs U NPeaoCTaBNeHMs PasnnyHbIX CEpPBMCOB
ans 6usHeca. OpHon M3 BaxHenwwux yvacten ITIL aBnseTcs npouecc ynpaeneHust KOHUrypauysimm
(Configuration Management, CfM) [3].

Llenb ynpasneHus KoHUrypaumsamu - ynpaeneHue aktueamu, CoctaBnstowmmm UT-ycnyry, n KOHTPOSTb
32 HUMUW. 3TN aKTMBbI Ha3bIBAKOTCS SNEMEHTaMU KOHGUrypauuu. YnpasneHne KoHgurypaumen npeaocTasns-
eT 6a3oBble AaHHble Ans Apyrux NpoLEeccoB ynpaBnieHus ycnyramu. Hanpumep, 3anpocsl Ha M3MEHeHe oLe-
HWBAITCA Ha NPeAMET pucka Ha ocHoBe MHopmaLn B 6ase gaHHbix CMDB. MHdopmaums CMDB ucnonb-
3yetcs ans 6onee 6bICTPOro BOCCTAHOBMNEHUS UHLMAEHTOB.

Komnnekcbl ynpaBneHns KOH(UrypauusMin 1cnonbayoTcs Ans BbiNONHeHUs TpeboBaHui B obnactu
obecneyeHnss 6e30nNacHOCTM OOBEKTOB KPUTUYECKON MHGOpMaLmoHHOI uHdpacTpykTypbl (KW). B pamkax
BbINonHeHust ctaten 10 (heaepanbHOro 3akoHa, CPeACTBO KOHTPONA U yNpaBneHns KoHgurypauusmu, dai-
namu, rpynnamu nonb3oBatenen 3awuwaeT ot nboro MoangULMPoOBaHNS B pamKkax KOHTPOMMPYEMOMN Ci-
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CTeMbl, a TaKke MO3BONSET BbINOMHATL PE3EPBHOE KOMMPOBAHWE M BO3BPAT K MPOLLIOA BEPCUM Ha YCTPO -
CcTBe.
KoHTponb LienoCTHOCTH, KaK OAWH U3 TPEX BaXHEMLLMX COCTaBNSOWMX cTpaTernn VB, MoxeT BbITb

BbINonHeH cpegcteamm knacca NCM kak gns UT, tak n gna ACY Tl uHcpacTpykTypb! [4]. Takum obpasom,
obecneynBaeTcs BbINoNHeHWe TpeboBaHuin kak 187 @3, Tak n Bonee paHHUX pernaMmeHTUPYHOLLMX JOKYME H-
T0B WB. Tak MoxeT bbITb pelleHa 3ajadva 3aluTbl OT NPUBMNErMPOBAHHOTO MONL30BATENS, 3@ CYeT OCy-
LLECTBMNEHNS1 MOHUTOPUHTA LieNIOCTHOCTH CETEBBIX Y3/10B B PEXUME peanbHOro BpemeHH [5].

Vicnonb3oBaHne KOMMIEKCOB JaHHOMO Kfiacca BO3MOXHO ANS KOHTPONS ys3BMMOCTei Ha obopyaoBa-
HWW, YTO ABNAETCS OAHUM U3 TPebOoBaHWN PACCMOTPEHHOO peeparibHOM 3aKoHa.
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MO/IENMPOBAHWE 3NEKTPOMATHUTHOM
COBMECTUMOCTW B bJIOKE INEKTPUYECKOI0
CAMOJIETA

KOMb1/10B ®ENOP HIPBEBHY,
BAD®WH ANJIAP MAPATOBHY,
XAbHPOB UCKAH/IEP MAPATOBWY

CTYAEHTbI
KHUTY-KAM nm. Tynonesa «KasaHckuin aBUaLMOHHbIA MHCTUTYT»

AHHOTauus: B AaHHO paboTe paccMaTpuBaeTCs 3aaya BUPTYanbHbIX UCMbITAHUA MHTENNEKTYanbHbIX TeX-
HUYECKNX CUCTEM Ha BO3AEWCTBIE 3MEKTPOMArHUTHOTO M3MyYeHisl 1 3MeKTPoCcTaTUYeckoro paspsaaa. Mpeana-
raeTcs HOBblI/ NMOAXOA K MUCCMENOBAHMI0 BNUAHUA ANEKTPOMArHUTHOTO M3NyYeHns B Groke dMeKTPUYEcKoro
camorneTa 1 onpefeneHnio ONTUMAINLHOTO PACNONOXEHNs! KOMMOHEHTOB ANs MAHUMU3ALMI MOMEX.
KnioueBble cnoBa: MHTennekTyanbHas TexHuYeckas cuctema, aneKTpOMarHuTHoe U3nydeHue, 3apsig, anek-
TpU4eckuit camoneT, 6rok.

MODELING ELECTROMAGNETIC COMPATIBILITY IN AN ELECTRIC AIRCRAFT UNIT

Kopylov Fedor Yurevich,
Vafin Aidar Maratovich,
Habirov Iskander Maratovich

Abstract: This paper addresses the challenge of virtual testing of intelligent technical systems for electromag-
netic radiation and electrostatic discharge effects. A novel approach is proposed to study the impact of elec-
tromagnetic radiation within the electric aircraft unit and to determine the optimal arrangement of components
to minimize interference.

Key words: Intelligent technical system, electromagnetic radiation, charge, electric aircraft unit, block.

MMpy NPOEKTUPOBAHWUK SNEKTPUYECKOTO CamoneTa KOMMOHOBKA OMOKOB C YY4ETOM 3reKTpOMarHUTHOM
COBMECTUMOCTM SIBNSIETCS BaXHbIM KpUTEpueM. briokn, KoTopbie MOryT reHepupoBaTh UMK YyBCTBUTENbHBI K
nomexam, no3aToMy AOMKHbI ObITb pa3MeLLeHbl TakiuM 06pa3oM, YTOObl MUHUMM3MPOBATL B3aMMHOE BNUSIHUE
nomex. PelleHne 3Toi 3adayn NO3BOMSIET YMEHLLUMTb NMOMEXM W MOBbLICUTb CTAaBUNBbHOCTL PaboTbl BCEro
3NeKTPUYECKOro camonera.

KomnoHoBka BopToBOro 060pyaoBaHNs NeTaTeNnbHOro annapata 3akniovaeTcs B pa3MeLleHnn 6rokos
1 npnbopoB 60pTOBOrO 060PYAOBaAHMS BO BHYTPUIO3ENSKHOE MPOCTPAHCTBO NIETAaTENbHOrO annapara.

Hanbonee pacnpocTpaHeHHble dhopMbl GOPTOBOro 060pyaoBaHMst NeTaTenbHOro annaparta: napanne-
nenuneabl, kyobl, NPU3Mbl U LMAMHAPbI.

HecobniogeHne OMC MOXET NPMBECTY K CIEAYIOLLMM MOCNEACTBUAM:

1. TeHepaumsa nomex: Mogynu u 6roku, paccynTaHHble Ha OAMHAKOBbIE YACTOTbl, MOTYT reHepupo-
BaTb NOMEXM, KOTOPbIE MOTYT NOBNUATL Ha PaboTy ApyrX MOAyNel unm BrokoB B NeTaTensLHOM annapare.

XI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZtcWq89aGAxUaGxAIHc7SAEIQFnoECA4QAQ&url=https%3A%2F%2Fscience.kuzstu.ru%2Fwp-content%2FEvents%2FConference%2FRM%2F2016%2FRM16%2Fpages%2FArticles%2FEnergetika%2F11%2F7.pdf&usg=AOvVaw3YWLUmdoxUMKErqeRQ2SLU&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiZtcWq89aGAxUaGxAIHc7SAEIQFnoECA4QAQ&url=https%3A%2F%2Fscience.kuzstu.ru%2Fwp-content%2FEvents%2FConference%2FRM%2F2016%2FRM16%2Fpages%2FArticles%2FEnergetika%2F11%2F7.pdf&usg=AOvVaw3YWLUmdoxUMKErqeRQ2SLU&opi=89978449

I3 HAYUHbIE HCCIENOBAHIA 2024

2. [lepekpecTHble NOMEXW: ONEKTPOMarHUTHbIA CUrHan, CO3AaHHbIN OAHUM GMOKOM, MOXET NepenTy
Ha Apyron 610K, HAXOAALMNCS PSAOM C HUM, U CO3AaTb MOMEXK B ero pabore.

3. CHwxeHve HagexHocTu: CunbHble SNeKTPOMarHUTHbIE MOMEXU MOTYT MPUBECTU K HEUCTPABHOCTY
B10KOB M CHUXEHMIO HaAEXHOCTH paboThbl BCETO KOCMUYECKOTo annapara.

[Mpu pa3meLLeHnn 3NEMEHTOB BaXHO Y4YMUTbIBATb UX B3aUMHOE BNUSIHWE SNEKTPOMArHUTHOTO U3TyYeHNs
APYr Ha Apyra.

Mexay 6nokamu neTtaTensHOro annapara U3MeHeHue Toka ogHoro Mogyns (di/dt) reHepupyet Hanps-
XEHUE MOMEXM U, U3-3a NafeHNs HanpskeHns Ha R 1 L, HaknagblBatoLerocs Ha HanpshkeHue nNuTaHus u, B
KOTOPOW NpU NOAKIKYEHNN Harpy3ku RL BO3HWKAET HanpskeHWe NOMEXW Ha MOSTHOM CONPOTUBIIEHUM 0BLLero
QNS OBYX CUrHanbHbIX KOHTYPOB y4acTka CUCTEMbI OMOPHOMO MOTEHUMana. IT0 HanpsKeHWe HaknagblBaeTcs
HenoCpeaCTBEHHO Ha BXOAHOE HanpshkeHne onepauuoHHoro yeunutens OV1 n Tem cambiM UCKaxaeT BXod-
HoW curHan BToporo yeunutens OV2.[1, c. 208]

HecmoTps Ha TO, YTO aKTUBHOE COMPOTUBIIEHUE M3-3a BIIUSHUS NMOBEPXHOCTHOMO adhpekta B obnactu
4acToT, NPEeACTaBNSONX MHTEPEC, MOXET BO3PacTW MO CPaBHEHWMIO C COMPOTUBIIEHUEM MPU MOCTOSHHOM
Toke B 10-1000 pa3, aKTMBHas COCTaBASOLLAS HAMPSHKEHUS NOMEXU uUgr = RAINpWU JOCTaTO4HO 0BOCHO-
BaHHOM BbIOOpe CeyeHnst NPOBOAHMKA OObIYHO OCTAeTCH CPAaBHUTENbHO Maron No OTHOLIEHUIO K UHOYKTWUB-

HO COCTaBISAIOLLIENM BbIYMCIIAETCS N0 DOPMYNe:

LA
Ustl, = 37 (3)

Mpyn ykasaHHOM paHee Di/Dt MHAYKTUBHOCTb MMHWM C NPOBOAHMKAMI LMNMHAPUYECKON hOPMbI Mpu-
BNUKEHHO PAaCcCUNTLIBAETCS Tak:

2d
L=1() (4)
a JIMHUK C NNOCKNMUK PaCcnonoXXeHHbIMN onu3ko APYr K apyry npoBoAHNKaMU NPAMOYTofibHOrO CEYEHNA:
2m 1
L=1(Z)n+— . (5)

Puc. 2. Mopenb camoneta B pa3pe3se
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OneKkTponpoBoAKa MpefCTaBneHa B BMAE SMEeKTpUYecKoro kabens m3 mean u nonumupa. [uametp
Me[HOW NpoBOAKM =3MM, AMameTp nonummuaHorn o6onoykn = 5 mm. Mpumep kabens Ha puc.3

Puc. 3. MegHbI# Kabenb

Bo chrosensike neTaTenbHOro annaparta pasmeLLlalTcs creaytoLme Groku:

BbluncnnTenbHbIA GMOK MO3BONSIET ONPeAensTb NOMOXeHWe NeTaTenbHoro annapata B TPEXMEPHOM
NPOCTPaHCTBE OTHOCUTENBHO HEBECHBIX TEN, BKMoYas 3Be3fbl.

[latunk 6aTapen — 3TO AMEKTPOHHbII NPUGOP Ha GOPTY KOCMUYECKOro annapara, KOTopbIi UConb3y-
TCsl 1S UBMEPEHNS MHTEHCUBHOCTY CBETa U HanpasneHust nyyeit ConHua. [2, ¢. 124]

[Insi onpefieneHns ANeKTPOMAarHUTHOrO BNUSHWS GNOKOB PYr Ha [pyra NpoBenu psa U3MepeHuil. Xa-
PAKTEPUCTUKI [ATYMKOB HanpsikeHUst N300paeHbl HA pUC. 7. XapaKTEepUCTUKA UCTOYHUKOB HamMpPSKEHMs

n3obpaxeHbl Ha puc. 8.

Lumped Metwark Element x
Marne: element1
Folder: Folderi Cancel
Type: RLC Serial ~ Apply
Monitor voltage and current Presview
Properties Help
T C—

Circuit file:

Use relative path

Use local copy anly

Location

Properties

Portbype: () S-Parameter (@ ¥olbagel (O Current

.................

Name: 1
Folder: | v|
Label: | |
Voltage: | 12 K
Radius: | 0.0 |

Monitor voltage and current

Puc. 7. XapakTepucTUKMU 4aTYUKOB HANPSXKEHUS U UCTOYHNKOB HanpsHKeHUs

Ha cnepgytolumx 6rokax pasmecTuni JaT4uku HanpsiKeHus:

LD_NOS - gatumk Ha Hocy camoneTa.

LP_K_LEV_CPU - gatuuk neBoro Kpbina Ha broke.
LP_K_Prav_BAT - gatuuk npaBoro Kpbina Ha 6atapew.
LP_LEV_BAT - gatuuk neBoro kpbina Ha baTapew.

LP_K_Prav - gatuuk Ha npaBoM Kpbline.
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McTouHmK HanpAXXeHna pasmecTunn Ha Bbl4HUCITUTESTbHOM Broke.

L«

Puc. 9. PacnonoxeHue gaTyMkoB HanpsxeHus B 1 usmepeHnu

Lumped Element Voltage
0.0012

—— LD_NGS [1]
—— LP_K_LEV CPUT1]
—— LP_K_Prav [1]

0.001

0.0003

—— LPLEV BAT [1]
0.0006 -

0.0004 <

Voltage / V

0.0002 1

-0.0002

-0.0004

10 20 30 40 50 60 70 80
Time /ns

Puc. 10. HanpsxeHue 6nokos B 1 uamepeHum

Jatumk Hanpsbkenue, B
[laTuymk Ha Hocy camoneta 0.00004
[latynk neBoro Kpbina Ha bnoke 0.0011
[latunk npaBoro Kpblna Ha baTapen 0.0001
[latyuk neBoro kpbina Ha 6aTapem 0.00002
[laTymk Ha npaBoOM Kpbline 0.00002

[1ns 6noka MakcumarnbHOE HanpshkeHue Ha gaTynke Ha nnate coctasnset 0.0011B.

AHanm3a anekTpOMarHUTHOM COBMECTUMOCTW B OriOKE 3MEKTPUYECKOro CamoneTa SBMSIETCS BaXHbIM
3TanoM MPOEKTUPOBaHWA W pa3paboTku Takux camoneTos. [poBedeHWe aHanu3a MOMOraeT BbISIBUTb MPO-
BreMHbIE 30HbI, CBSI3aHHbIE C 3NEKTPOMArHUTHON COBMECTUMOCTBIO, 1 NPEANOXUTb COOTBETCTBYHOLLME peLle-
HWa ansa obecneyveHns HagexHo u BeaonacHomn paboTsl cucTeml. [3, . 78]
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YIIK 62-52

[0BbILIEHNE TOYHOCTW PEXXMMA PE3AHBA
HA CTAHKAX G 4ny

[PYLLNH IEHNC EBIEHbEBNY

MarucTpaHT 2 Kypca

WHCTUTYTa MHGhOPMALMOHHBIX TEXHOSOTUI 1 PAANO3NEKTPOHUKA,
Bnagumupcknia rocyaapcTBeHHbIn yHuBepeuteT uM. A. . H. . CTtoneTosbix,
r. Bnagumup, Poccus

1 Okydzr 2 twkSCtsotsHdlsjdz @ [ jGcOJ
npogpeccop, O0KMOp MEeXHUYECKUX HayK,
Bnadumupckuli 2ocydapcmeeHHbIl yHusepcumem um. A. . u H. I. Cmonemoeblx,
2. Bnadumup, Poccus

AHHOTaums: Lenblo paboTbl NoBbILIEHME TOYHOCTU NpK 06paboTke AeTanen Ha ctaHkax ¢ UMY 3a cyét no-
CTPOEHMS MOLENN NOBEAEHUS MOrPELLHOCTY 1 pa3paboTKy Ha JaHHON MOAENM anropUTMa KoMMeHcauun Bu-
NALLMX (haKTOPOB.

KntoueBbie cnoBa: UMY cTaHoK, UMUTaLMOHHAs MOAENb.

IMPROVING THE ACCURACY OF THE CUTTING MODE ON CNC MACHINES
Grushin Denis Evgenievich
Scientific adviser: Legaev Vladimir Pavlovich

Abstract: The aim of the work is to increase accuracy in the processing of parts on CNC machines by con-
structing a model of error behavior and developing an algorithm for compensating for wagging factors on this
model.

Key words: CNC machine, simulation model.

KauecTBO M ahdheKTMBHOCTb TOKapHOM 0BpaboTki MaTepuanoB Ha NPOU3BOACTBE HANPSIMYKO 3aBUCAT
OT TOYHOCTW HACTPOMKI PEXYLLMX MHCTPYMEHTOB. ONH U3 OCHOBHbIX PEXMMOB Mpu TOKapHOW obpaboTke 5B-
NAETCS PEXMM pe3aHbst. [Ins noBbILLEHMs kavyecTBa 06paboTkn aeTanu Ha TokapHOM cTaHke ¢ UlMY Bocnonb-
3yeMcsi MaTemMaTuyeckon Mofenb, kotopas ByaeT 3a CYeT MporpaMMHOroO annapaTHOM YPOBHS MPOM3BOAUT
KOppeKTupoBaHue curHana obpaTHoit CBA3W. HekoppekTHas Mogerb npouecca MOXET NPUBECTU K Hapylue-
HWIO (DYHKUMOHUPOBAHWNS MHCTPYMEHTOB, U3HOCY NE3BUI U Jaxe NonoMke camon ycTaHoBku. OgHako B OC-
HOBHOM CTpafaeT MaTtepuan, Yto npuBoauT K Opaky 3aroToBku. JloOble OWMOKN HEM3OEXHO MPUBOAAT K
YMEHbLLEHMIO Cpoka Cryx0bl 060pya0oBaHUS.

[MorpeLwHoCcTb OT rMybuHbl pe3aHus Ha cTaHkax ¢ UMY MoxeT BO3HWUKHYTb M3-3a HECOBEPLLEHCTBA UH-
CTPYMeHTa, HeCcTabunbHOCTU paboTbl CTaHKa, HETOYHOCTM MPOrPaMMMPOBAHWA UK U3Hoca 0BopyaOBaHMS.
Mpu yBenUYeHUM rnyBuHbI pe3aHWs YBENUYNBAETCS BEPOSITHOCTb BO3HWUKHOBEHMS MOMPELUHOCTH W3-3a YKa-
3aHHbIX (hakTopoB. [Ans MUHUMU3ALMN NOTPELLHOCTM HEOBXOAMMO NPaBMILHO HAacTpoUTb 060pyaoBaHKe, UC-
Nonb30BaTh KaYECTBEHHbIE PACXOAHbIE MaTepuarnbl ¥ BHUMATENBHO KOHTPONMPOBATL NPOLECC U3rOTOBIIEHNS
petanu.
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1 path{path, ‘C:\data®);

2 open_system( ‘privod’?);

3 s=[©.2:8.2:1.8];

4 for t=8.2:08.1:1.8;

5 sim( *privod?);

6 x=[datax];

7 y=[datay];

8 plot (x(2,1:198), y(2,1:198));
% end

B nepBou CTpoke NpoMcxoauT CCbinka K hanny ¢ OyHKLMS napamMeTpoB NOrpeLLHOCTEMN.

UTo6bl NOCMOTPETHL KaK BNMSIET AaHHas MOAESb Ha MOrPELLUHOCTb NOCTPOMM rpaduky TUNOBOW 3aBUCU-
MoCTW 06paboTaHHOM AeTan ¢ UCMONb30BaHUEM MaTEMATUYECKON MOAenu 1 6e3 Hee, OHK 0TOBpaXeHb! Hu-
xe. [laHHble rpadomku chopMmUpoBaHbI C MOKa3aHuit ocumunnorpacdoB UCMonb3yeMbl Ansi KOHTPONS 3aBUCKHMO-
CTV NOrPELUHOCTM OT ANWHbI 3aroTOBKW. BXOAHbIMM AaHHbIMM AeTanu ctanb 45 ¢ rabaputHbIMK pasmepamu |=
130 mm 1 d=15 mm. B kayectBe MHCTpyMeHTa Bocnonbayemcst pesuom H113-2516140-03 n3 cnnasa T9K10.
Pexum paboTbl B3AT ANns umcToBon 06paboTku, npu rnybure pesarbs B 0,1 1 0,2 Mm ckopocTb noaayn byget
cocTasnsatb 0,1 Mm/06. [Ins YnCTOTbI SKCNEPUMEHTA UCXOLAHbIE [aHHbIE HE MEHSIOTCA Ha BCEM €ro npoTsxe-
HUN.
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Ha pucyHke 1 nokasaHO M3MEHEHMEe MOrpeLuHOCTH npu 06paboTke paccMaTpuBaeMoM 3aroToBku 6e3
MCMONb30BaHNS MOAENN, a Ha 2 PUCYHKe C UCTONb30BAHNEM MOZENN.
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[Mpu CcpaBHEHMM 3TUX OBYX rPacpuKoB BUAHO, YTO Npu paboTe cTaHka 6e3 ncnonb3oBaHUs MoZenu no-
rpewwHocTb 06paboTku Npu rnybuHe pesaHbs B 0,1 mm byaet coctasnate 0,018 MM, a npu rnybuHe pesaHbs
Bypet 0,027 mm. Mpu ncnonb3oBaHUM MOAenn ans 0bpaboTku Takoi xe AeTanu norpewHocTb 0bpaboTku
Bypet coctaenatb 0,004 1 0,005 mm. 113 aTOr0 MOXHO CAENaTh BbIBOA YTO NPU UCMONB30BAHUKM MOAENM, YTO
TOYHOCTb 0BpaboTku Bo3pocna B cpeaHeM B 4,5 pasa. INpu AanbHENLLMX 3KCNEPUMEHTAX C UBMEHEHUEM LpY-
MMX NapameTpoB MPOCMIEXWBAETCS TaKOW e NPUPOCT B MOBbILEHWW NOrPELLHOCTW, OAHAKO AaXe Npu TakoMm
noaxofe Tpebyetca NocTosHHOe 06CNyXMBaHWE CTaHKa U MHCTPYMEHTA Befb MOrPELLHOCTb OCTAETCs XOTb
MWHUMarbHas.

CnMCOK UCTOYHMKOB

1. Bpxososckuit b. M., MnoTHukos A. J1. ObecneyeHne HageXHOCTM Bbibopa PEXMMOB NE3BUIHON
06paboTk1 4ns aBTOMATM3MPOBAHHOMO CTaHO4HOro 0bopyaosaHus. Capatos.: u3a-o Capart. yH-Ta, 2001 r. —
88.
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AHANIN3 PUTMWYHOCTA W HAMPABJIEHWA M0
EE YJIYULIEHWH HA 000 «bYTYJIbMUHCKWK
MEXAHWYECKWUW 3ABOIN

MAAKWUH KOHCTAHTWH HOPbEBIY,

MarucTp
NeHnHoropckuin pununan

®rb0Y BO «KasaHckuin HaLmoHarnbHbIA UCCeaoBaTeNbCKui
TEXHUYECKWA YHUBEpCUTET am. A.H. Tynonesa - KA»

AXME[13AHOBA ®AMPY3A KAMUJIOBHA

[oueHT kagpeapsl M
ByrynbmuHcknn counuan
OIBOY BO «KazaHckuit HaLMoHaNbHbIA UCCNefoBaTeNbCKUA TEXHOMOMYECKUN YHUBEPCUTET»

AHHoTaums: B cratbe npeacTasneHbl pesynbTatbl aHanu3a PUTMUYHOCTM U PABHOMEPHOCTU MOCTYNIEHUs
cbipbs 1 MaTtepuano Ha OO0 «ByryNbMUHCKUIA MEXaHUYECKUA 3aBOAY» CNELManu3npyoLLMACs Ha Bbinycke
npoaykuun ans HedprerasofobbiBatoLLe, HedpTerasonepepabaTthiBaloLLen, HETEXMMUYECKON, SHEPreTUYe-
CKOWM W Jp. OTpacnen npoMbILWIEHHOCTW. Pe3ynbTaThl OLEHKM CBUAETENLCTBYIOT O JOCTATOYHOM YPOBHE Op-
raHnsaumm cuctembl CHabxeHus npegnpuaTus. [ns obecneyeHns puTMUYHOCTW paboTbl 3aBOda aBTOPOM
NPeACTaBNeHO MEepPONpUATAE MO CO3L4AHWI0 HOBOW MOLENY OMOPHOM KOHCTPYKUWMW annapata BO3AYLUHOro
OXNaxaeHus — pas3bopHyH C UCMOMb30BAHNEM YHU(ULMPOBAHHbIX 3IEMEHTOB.

KnioyeBble cnoBa: pUTMWYHOCTb, PABHOMEPHOCTb, Cbipbe, MaTepuarnbl, 3aBOA, annapaTtbl BO3AYLIHOMO
OXNaxaeHus, Mogenb, pa3bopHas KOHCTPYKLWMS.

ANALYSIS OF RHYTHMICITY AND DIRECTIONS FOR ITS IMPROVEMENT AT BUGULMINSKY
MECHANICAL PLANT LLC

Mayakin Konstantin Yurievich,
Akhmedzyanova Fayruza Kamilovna

Annotation: The article presents the results of the analysis of the rhythm and uniformity of the supply of raw
materials and supplies to LLC Bugulminsky Mechanical Plant specializing in the production of products for oil
and gas production, oil and gas processing, petrochemical, energy and other industries. The results of the as-
sessment indicate a sufficient level of organization of the enterprise's supply system. To ensure the rhythmicity
of the plant's operation, the author presents an event to create a new model of the supporting structure of the
air cooling device — collapsible using unified elements

Key words: rhythm, uniformity, raw materials, materials, plant, air cooling devices, model, collapsible struc-
ture.

[ns NOBbILEHWS PUTMUYHOCTI NPOM3BOACTBA HA MexaHU4eckoM 3aBofe Obln NpoBedeH aHanus puTt-
MWYHOCTM NOCTYNMEHMS Cbipbs M MaTepuanos [1, . 45]. [laHHble npeacTaBneHsl B Tabnuue 1.
AHanua nokasa, YTo Cbipbe AOCTAaTOYHO PABHOMEPHO NOCTYynaeT, nepeboes He HabnopaeTcs.
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Tabnuua 1
AHanu3 puTMMYHOCTU M PAaBHOMEPHOCTM NOCTYNIIEHUA CbIPpbA U MaTep1anoB
000 «byrynbM1MHCKUN MexaHn4Yeckui 3asoay» B 2023 r.

BbinonHeHne nnaxa
dopm1poBaHue 3anaca Cbipbs 1 MaTepuanos
no PUTMUYHOCTK
Mecsy n CTtoumocTHOM |  YaenbHbIX
0 nnaHy dakTnyecku
OLLEHKM BECOB
ThiC. pyb. B% « utory ThiC. pyb. B% «k utory

1 2 3 4 5 6 7
fAHBapb 1426 7,9 1426 7,9 1426 7,9
®deBparb 1426 79 1426 6,5 1426 6,5
Mapt 1426 7,9 1403 7,7 1403 7,8
Anpenb 1545,6 8,5 1568,6 8,6 1545,6 8,6
Mait 1545,6 8,5 1545,6 8,5 1545,6 8,6
WtoHb 1545,6 8,5 1619,2 9 1545,6 8,6

Wonb 1656 9,1 1619,2 9 1619,2 9

Asryct 1656 91 1619,2 8 1619,2 9
CeHT56pb 1656 9,1 1646,8 9,1 1646,8 9,2
OkTa6pb 1403 7,7 1416,8 7,8 1403 7,8
Hos6pb 1403 17,7 1380 7,6 1380 7,6
[exabpb 1426 7,9 1444 4 78 1426 7,9
Bcero 18114,8 100 18114,8 100 17986 99,9

Ecrnu xe nocmoTpeTb Ha Tabnuuy 2, rae npeacTaBneHbl pesynbTaThl aHanmsa no obecneyeHnto mare-
pranamm u cbipbem, To BUAHO Hebonbluoe OTKMoHeHne. C 0aHOM CTOPOHbI He CoBCeM Bonbluas npobnema, a
C [pyron CTOpOHbI, eI He JOBE3nu raiky unu 6onT, To annapat BO3ayLUHOTO OXnaxaeHust He BGyaeT roTos K
npopdaxe.

Tabnuua 2
Ananus obecneyeHHocTM 000 «ByrynbMMHCKUIN MeXaHMYeCKMIA 3aBOA» MaTepuanamu
“ cbipbeM B 2023 T.

n dakTnyecku OTkrnoHeHue («-» dakTnyecknin ypoBeHb
Mecs OTpeBHOCTb nocTynuno HEAO0CTaTOK, «+» obecneyeHHoCTH
4 (TbiC. pyb) y A ’ ’
(Tbic. py6) | npeBbileHue) ThiC.pyo. %
AxBapb 1426 1426 - 100
desparnb 1426 1426 - 100
MapT 1426 1403 -23 98,3
Anpenb 1545,6 1568,6 23 101,5
Man 1545,6 1545,6 100
NioHb 1545,6 1619,2 73,6 104,8
Wonb 1656 1619,2 -36,8 97,7
Agryct 1656 1619,2 -36,8 97,7
CeHTs0pb 1656 1646,8 -9,2 99,4
OkT56pb 1403 1416,8 13,8 100.9
Hos6pb 1403 1380 -23 98,4
[lexabpb 1426 1444 4 18,4 101,3

PaccMOTpUM pUTMUYHOCTb BbiMyCka OCHOBHOM NPOAYKLMM 3aBOAA: annapatbl BO3MYLUHOIO OXNaX4eHNs
[1, c. 45]. 3aka3bl Ha AaHHbIN BUG NPOAYKLMM NOCTYNAOT OT KPYMHbIX 3aKa34yMKkoB Takux Kak «ApTuklasy, «[ a-
3npomy», «PocHedTbY, «HOBOTAK» M Ap. Bonbluoe KONMYECTBO eAnHNL, B OAHOM 3akase. OxuaaHus 3akas3ymka
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no cpokam noctasku — 150-180 aHeir. dakTnyeckne cpokn go 300 gHen. Mpobnembl B NpOM3BOACTBE:

- ANS KXKOO0ro 3aKkasa HyXXHbl YepTexXu 1 OCHACTKa;

- Ha BCeX aTanax HyeH CBapLLMK 1 COOPLLMK C BbICOKOW KBanmduKaLmeir;

- HYXHbl OTAEMNbHbIE Y4aCTKN Ansg cOOPKM pasHbIX 3aKa3oB W MHAVMBWAYaNbHAs NOATOTOBKA NPOM3BOA-
CTBa;

- ANS TPAHCNOPTUPOBKM HerabapuTHOM METanMOKOHCTPYKLMM HeODX0AMMa MalluHa CONPOBOXAEHUS
NPOAYMbIBaHWe MapLUpyTa NepeaBKEHNS.

PewweHnve: CnpoeKkTMpoBaHa M W3rOTOBMEHA YHU(ULMPOBAHHASA KOHCTPYKUMS C Y4ETOM COXPaHEeHuUs
BCEX KAYeCTB BaXHbIX 3aKa3uuKy.

YHupukaums nossonumna:

- MOBbICUTb CEPUIHOCTb ONepaLui 1 Bbinycka U3aenum;

- COKpaTUTb BPEMSI Ha ero NoAroToBKY;

- COKpaTUTb CPOKM Ha pa3paboTKy YepTexeit Ans N3roToBMEHUS;

- COKpaTUTb NepeyeHb MaTepuarnoB Ans U3roTOBEHNUS NMPUMEHSATb OAMHAKOBLIE Y3Sbl A1 PasHbIX 3a-
Ka30B (NpefCTaBneHo Ha pUCyHke 1).

]
¥

Puc. 1. MonesHaa moaenb annaparta Bo3AyLWHOro oxnaxaeHua

MonyyeHHble pesynbTaTbl CrieayHoLLme:

- COKpalLLeH1e KONMYecTBa CBapLLMKOB He0OX0aMMbIX [Nl IPOU3BOACTBA;

- NMOBbILLEHME KAYeCTBa;

- 9h(heKTVBHOE NPUBEYEHIE CyBNOAPSAUMKOB;

- YMEHbLLUEHWe TPaHCMOPTHbIX 3aTPaT Ha OLMHKOBKY;

- YBENNYEHIE KONMYecTBa NOAPSAYMKOB N0 HAHECEHMIO aHTUKOPPO3MOHHOTO NOKPbITUS;

- ICKIIOYeHNe onepaLmii no noakpacke 1 06s3aTenbHOM KOHTPONbHOM COOpKe Kaxaoro annapara;

- COKpalLieH1e 3aTpaT Ha TPaHCMOPTUPOBKY. TpaHCMOPTMPOBKA NPOU3BOAMUTCA CTAHAAPTHOI MaLLMHON;

- B Clyyae HeobXOANMOCTM M3MEHEHNS BbICOTHBIX MPUBA30K MO TpeGoBaHuIo 3akasynka JaHHas Me-
TanmnoKOHCTPYKUMS YCTAHABNMBAETCS Ha ONOpHble CTOiKM, obecneunBatoLime HeobXoauMble BbICOTHbIE Mpu-
BA3KN.

CnMCOK UCTOYHMKOB
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YIIK 004

BYAYLLEE BYXT ANTEPCKOr0 YYETA: OT
BYMAXHbIX OTYETOB K LIUDPOBbIM
PELLEHWAM

BABWY IAHVIAN IMUTPUEBIY,
WBAHOBA BUTAJIMHA BUKTOPOBHA

CTYAEHTbI
®r60OY BO «BocTouHo-Crbumpckuii rocyaapCTBEHHbLIN YHUBEPCUTET TEXHOMOMUI W YNPaBEHUS»

AHHoTauma: CTaTbsl aHanMU3vpyeT COBPEMEHHbIE TEHAEHUMM W TexHonormn B Byxrantepun 2024 roga, ak-
LEHTUPYS BHUMAHWE Ha MHC(OPMALMOHHBIX CUCTEMAX, UCKYCCTBEHHOM MHTENNEKTe, aBToMaTM3aLun npoec-
COB W knbepbesonacHocTy.

KnioueBble cnoa: byxrantepckuit y4ET, MHPOPMALMOHHBIE TEXHONOMN, UCKYCCTBEHHBIN WHTENNEKT, aBTo-
MaTu3aumsi, knbepbesonacHoCTb.

THE FUTURE OF ACCOUNTING: FROM PAPER REPORTS TO DIGITAL SOLUTIONS

Babich Daniil Dmitrievich,
Ivanova Vitalina Viktorovna

Abstract: The article analyzes current trends and technologies in accounting in 2024, focusing on information
systems, artificial intelligence, process automation and cybersecurity.
Key words: accounting, information technology, artificial intelligence, automation, cybersecurity.

COBpEMEHHbIN MUP HE CTOWT Ha MeCTe, U ByxranTepckuil y4€T — oaHa U3 Tex cgep, KoTopele npeTep-
NneBatoT 3HauYMTeNbHbIE U3MEHEHWS NoA BO3AenCTBMEM TexHonormid. B 2024 rogy umdposusaumsa v MHHOBa-
LMK CTanu HeOTLEMIIEMOI YacTbl0 ByXranTepckoro npouecca, YTo No3BONsSeT KOMNaHUAM AOCTUraTb HOBOW
BbICOTbI B TOYHOCTW, CKOPOCTU U 3(DPEKTUBHOCTI CBOMX (PUHAHCOBLIX ornepaumi. BaxHO noHMMaTh, kak Ho-
Bble TEXHOMOMK BIUSIKOT Ha Byxrantepuio, Ytobbl 0CTaBaTbC KOHKYPEHTOCNOCOBHLIMM 1 COOTBETCTBOBATH
COBPEeMeHHbIM TpeBOBaHUAM pblHKa.

Llenb faHHOW CTaTb — NpoaHanuanpoBaTh TeKyLLME TEHOEHUMN U TEXHONOTUW, OKa3blBaloLLMe BMNS-
HWe Ha ByxranTepckuin Y4é€T, ¢ 0COObIM aKLEHTOM Ha MH(OPMALMOHHbIE TEXHOMOMUM W UX NpUMeHeHMe B Poc-
cum 1 B Mupe. Mbl paccMoTpum, Kak Byxrantepckue MHOPMaLMOHHbIE cucTeMbl (BIS), MCKYCCTBEHHBIN UH-
Tennekt (M) n aBTomMaT3aumsi npoLeccoB ¢ nomolbto Python TpaHcdopmupyroT Byxrantepckuii y4éT, a
TaKKe Kakue HoBble HaBblIKW 1 Noaxoapl TpebytTCs 0T CrneunanucToB B aTol obnactw.

Byxrantepckue nHgopmaumoHHble cuctembl (BIS) nrpatoT knoyeByro ponb B ynpaBneHWn uHaHCO-
BbIMW JaHHbIMU B COBPEMEHHbIX KOMMaHusx. OHU NO3BONSOT aBTOMATU3UPOBATL U ONTUMU3MPOBATL MHOrME
Byxrantepckue NPoLECChl, YTO 3HAYUTENBHO YMyyllaeT TOYHOCTb U CKOPOCTb 06paboTku AaHHbIX. BIS nomo-
ralT KOMMNaHWAM He TONbKO BECTU YYET (DUHAHCOBLIX OnepaLi, HO U aHaIM3MpPoBaThb MX, YTO JAET BO3MOX-
HOCTb NpuHUMaThL Gonee 060CHOBaHHbIE YNPABIEHYECKNE PELLEHUS.

OfHnM M3 OCHOBHbIX NpeumyLecTB BIS aBnsetcs nx cnocobHOCTb MHTErPUPOBATLCS C APYrAMU Cu-
cTeMamu NPeanpUsaTUS, TakKUMKU Kak CUCTEMbI YNpaBeHUs B3aMMOOTHOLEHUAMW ¢ knenTamn (CRM) u cu-
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CTeMbl ynpaBneHus pecypcamu npeanpustua (ERP). 310 obecneunBaeTt egnHoe NpOCTPAHCTBO ANS AaHHbIX
W NPOLIECCOB, YTO NO3BOJISIET COKPATUTL BPEMS Ha MX 06paboTky M MUHUMM3MPOBATL BEPOSTHOCTL OLLIMBOK.

Kpome TOro, coBpemeHHble BIS npegnaratoT WUpoKk1e BOIMOXHOCTW NS aHanUTUKKU 1 otyeTHocTn. C
NX MOMOLLBID MOXHO aBTOMATWUYECKM FEHepuUpoBaTb (DUHAHCOBbIE OTYETHI, NPOBOAUTL aHaNW3 AaHHbIX W
CTPOUTb MPOTrHO3bI, YTO 3HAYMTENBHO 0BneryaeT paboTy ByxranTepoB 1 (PUHAHCOBbLIX aHANUTUKOB.

OnHUM 13 ApKUX NPUMEPOB ycnellHoro BHeapeHus BIS asnseTcs komnauus «asnpom HedTb». B 2019
rofy OHa 3aBepLumnna MacluTabHbIM NPOeKT No BHeapeHuto cuctembl SAP S/AHANA, 4TO No3Bonuno aBToma-
TU3MPOBaTb MHOXECTBO MPOLIECCOB, CBA3AHHbIX C YrpaBneHeM huHaHcammn u y4etom. B pesynbrate BHe -
PEHMs JaHHOM CMCTEMbl KOMMAHWs CMOrNa COKpPaTUTb 3aTpaTbl Ha 00paboTKy AaHHbIX, MOBBICUTL TOYHOCTb
y4é€Ta 1 yMNyyLUMTb Ka4eCTBO aHANMTUYECKMX JaHHbIX.

[pyrm npumepom SIBNSIeTCS KoMnaHns «[eTCkuin Mupy», KpynHeiwas ceTb AETCKMX MarasnHoB B Poc-
cun. Bregpenue cuctembl 1C:ERP no3sonuno komnaHum aBToMaTtuanpoBaTb OyXranTepCkuii 1 HaroroBbIil
YYET, YTO 3HAYMTENBHO COKPATUIIO BPEMS HA MOATOTOBKY OTYETHOCTU M MOBBLICUNIO €€ TOYHOCTL. bnarogaps
aTomn cucteme, «[letckuii Mup» cmor BbICTPO aaanTUPOBaTLCS K MAMEHEHWAM B 3aKOHO4ATENLCTBE M Onepa-
TUBHO BHOCWTb HEOBXOAMMbIE KOPPEKTUPOBKM B YHETHbIE NPOLIECCHI.

B MexayHapogHOM npakTuke CTOWT OTMETWUTb KOMMaHMo «Siemensy, KOTopasi BHeapuna cuctemy
Oracle E-Business Suite. 9TOT npoekT N03BOMMA KOMMNaHWW CTaH4ApPTM3MpOBaTb W aBTOMATU3NPOBaTh u-
HaHCOBbIE MPOLECChl B Pa3HbIX MoApasdeneHusx no BCeMy MUpY, YTO MOBbLICKIO 0BLY0 3¢EKTUBHOCTL M
CHM3WIO 3aTpaTbl HA agMUHUCTPATUBHBIE PACXOAbI.

CoBpeMeHHble BIS npeanaraloT MHOXECTBO MPEUMYLLECTB, OOHAKO OHW Takke UMEKT M CBOW Hepo-
cTaTtku. PaccMOTpUM OCHOBHbIE NAHOCHI M MUHYCbI HEKOTOPbIX MOMYNSPHbLIX CUCTEM.

1. SAP S/4HANA

MpenmyLiecTsa:

fIBbicokast Npon3BOAUTENBHOCTb U BO3MOXHOCTb 00paboTkn 6onbLMX 0OBEMOB AaHHbLIX B pearibHoM
BPEMEHMU;

T LLnMpokMe BO3MOXHOCTM 4119 MHTErpaLn ¢ APYrMMU CUCTEMaMK;

fiNonpepxka CNOXHbLIX aHANUTUYECKNX U MPOTHO3HBLIX (DYHKLMN.

HepoctaTtku:

Bbicokasi CTOMMOCTb BHEPEHNUS 1 NOALEPXKKM;

T CnoXHOCTb HAaCTPOMKM M UCMONb30BaHMs, Tpebyowlas 3HauYUTENbHbIX BPEMEHHbIX W KagpoBbIX pe-
CYpCOB.

2.1C:ERP

MpenmyLiecTsa:

T LLnpokoe pacnpocTpaHeHune 1 aganTtaums K POCCUIICKOMY 3aKOHOAATENbCTBY;

T OTHOCUTENBHO HEBBLICOKAs CTOMMOCTb M MPOCTOTA BHEAPEHMS;

IMBKoCTb M BO3MOXHOCTb HACTPOWKM MOA cneumduyeckme noTpebHocTn BruaHeca.

HepoctaTtku:

1 OrpaHnyeHHbIe BO3MOXHOCTM 115 UCMONb30BaHMS B MEXAYHAPOAHbIX KOMMNaHUSX;

MeHee pa3suTa aHanuTU4ECKas (YHKLUMOHANBHOCTL MO CPABHEHMIO C KOHKYPEHTAMM.

3. Oracle E-Business Suite

MpenmyLiecTsa:

/Bbicokas HagEXHOCTb M MacLUTabupyemoCTb;

fLLnpokui cnekTp OyHKUMOHAmBHbIX BO3MOXHOCTEN A4St YpaBeHns (hMHaHCcamm;

fMoaoepxka MynbTUBAMIOTHBIX M MHOTOSI3bIYHBIX OnepaLyi.

HepoctaTtku:

fIBbicokast CTOMMOCTb NMULEH3NI U BHEAPEHUS,

1 CnoXHOCTb HACTPOWKY M ANIUTENbHbIE CPOKN BHEAPEHMS.

WckyccTBeHHbIn nHTennekT (W) ctaHoBuTCS BCE BGonee 3Ha4UMMON TeXHOMOruel B Byxrantepckom y4é-
T€, NPEAOCTaBNAS BOIMOXHOCTY ANS aBTOMATU3aLUuMM 1 ONTUMU3aLmMmn MHorux npoueccoB. OCHOBHble obna-
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CcTn npumeHeHust W BknovatoT pacno3HasBaHue n3obpaxeHuin, obpaboTky ectecteeHHoro a3bika (NLP), npo-
HO3MPOBaHWe (PUHAHCOBBIX NOKa3aTeNen u BbISBIEHUE aHOMaNMN.

PacnosHaBaHve nsobpaxenuin: W nossonseT aBTomatuyecku obpabaTbiBaTb CKaHMPOBaHHbIE [OKY-
MEHTbI, Tak1e Kak cyeTa-(akTypbl, KBUTAHUMU U Apyrine PUHAHCOBbIE AOKYMEHTLI. CUCTEMBI pacro3HaBaHKs
n3obpaxeHnit MOryT M3BNeKaTb HEOBXOAUMbIE AaHHbIE U BHOCUTL WX B ByXranTepckue CUCTEMBI, YTO 3HaYU-
TENbHO COKpaLLAET BPEMS Ha PYYHOM BBOA JaHHbIX N CHUXAET BEPOSTHOCTb OLUMBOK.

Obpabotka ectectBeHHOro A3blka (NLP): NLP-TexHOnorm ncnonb3yoTes Ans aHanuaa TeKCTOBOW UH-
(hopmaLmm, Hanpumep, dNEeKTPOHHbIX MUCEM, KOHTPAKTOB U ApYrX AOKYMEHTOB. OTO NOMOraeT aBToMaTtusu-
poBaTh 3a7auu, CBA3aHHbIE C NPOBEPKON W Knaccuukaumern TEKCTOBbIX JaHHbIX, a TakKe reHepuposathb 0T-
YETbI Ha OCHOBE TEKCTOBOM MH(hOpMaLMK.

[MporHosupoBaHue uHaHCOBbIX nokasatenen: MawuHHoe obyyeHne n U no3sBonswT CTpouTb Npo-
HO3bl HA OCHOBE MCTOPWUYECKWX JaHHbIX U TEeKYLMX (OMHAHCOBbLIX MokasaTeniei. ITo NoMoraeT KOMMaHUsm
nyvlle nnaHMpoBaTb BaXeTbl, yNpaBisTh AEHEXHbIMU NOTOKaMW W NpeAckasblBaTb (PUHAHCOBbIE pesynbTa-
Tbl.

BbisiBneHue aHomarmin: U/ moxeT aHanuanpoBatb 60mnblume 06BEMBI TPAH3aAKUMOHHBIX AaHHbIX ANS
BbISIBMIEHNS HEOBbIYHbIX UMW MOA03PUTESNBHBIX Onepauuin. 3TO NoMoraeT npefoTBpaLlaTh MOLIEHHUYECTBO U
noBbIAET 0bLyto 6e30nacHOCTb (HMHAHCOBbLIX AaHHbIX.

PeanbHble npumepsl KOMMaHui, BHeapuBLLUMX W 1 MalwmHHOe 0ByyeHue gns asTomaTusauuv byxran-
TEPCKWX 3aAad, LEMOHCTPUPYIOT 3HAYUTENbHbIE YNYUWEHUS B 3(h(PEKTUBHOCTU M TOYHOCTU ByXranTepckux
NpOLECCOB.

Komnanus «EY» (Ernst & Young): OauH 13 KpynHemwmnx MApPOBbIX MOCTABLUMKOB ayaUTOPCKMX WU KOH-
cantuHrosbIx yenyr, EY, aktusHo ucnonb3dyet VW gna asTomaTtusaumm ayautopckux npoueccos. Cuctema
«EY Canvas» nossonsert aBTomaT1anpoBatb cOop 1 aHanus AaHHbIX, 4TO COKpaLLaeT BpeMs Ha NpoBedeHNe
ayauTa v NoBbILIAET €ro TOYHOCTb.

Komnanus «PwC» (PricewaterhouseCoopers): PwC ucnonbsyet U/ ang asTomatsaumy nogroTOBKY
(hMHAHCOBbLIX OTYETOB W ynpaBneHust Hanoramu. Cuctema «Halo for Journals» no3sonseT aHanuavpoBaThb
ByxranTepckue 3anucy v BbISBNSTb aHOManWM, YTO 3HAYUTENBHO YCKOPSIET MPOLECC ayanuTa U CHKaeT PUCK
OLINBOK.

Komnanus «Xerox: Mnatdhopma ans oHnanH-Byxrantepun Xero MCnonb3yeT MallMHHOe 00yyeHune ans
aBToMaTu3aumn 06paboTkn TpaH3aKumuii U ynpasneHus puckamu. Cuctema aBToMaTuyecku Knaccugpuuympyet
TpaH3aKuuK, BbISBNSET NOTEHUMarbHbIe OLUMOKA M aHOManuu, Y4To NOMOraeT YNyylWnTb TOYHOCTb U apdek-
TUBHOCTb ByXxranTepckoro yyéta.

BHegpexue U B ByxranTepckuin y4ET CyLLECTBEHHO U3MEHSIET ponb Byxrantepa. TpaanuMoHHbIE 3a-
[iau, Takve Kak BBOA JaHHbIX M Py4YHas NpoBepka LOKYMEHTOB, BCE Yalle aBTOMaTUUPYIOTCS, YTO 0CBOOOX-
[aeT BpeMs ans bonee cTpaTernyeckux 1 aHanuTUYecknx 3agau.

HoBble HaBblku: Byxrantepam Heobxoanmo passuBaTb HaBblku PaboTbl ¢ MN-TexHONorMamm, BKYas
MOHUMaHWe OCHOB MaLLMHHOTO 0By4YeHMs, HaBblkin paboTbl ¢ BONbLUMMKU JAHHBIMA U YMEHUE UCTONb30BaTh
aHanuTUYeckue MHCTPYMeEHTbI. Kypcbl No aHanu3y daHHbIX, Takue kak «Data Science for Accountantsy, cTa-
HOBATCS BCE Bonee BOCTpeboBaHHbLIMM.

Bo3amoxHoCTM 4nsi npodpeccuoHanbHoro passuTus: byxrantepbl, obnagatowme Haeblikamu paboThbl C
MW n aHanuTuKoW OaHHbIX, CTAaHOBATCA 6onee LEeHHbIMM Anst KOMMaHWiA. BO3MOXHOCTW KapbepHOro pocTa
BKIIOYAIOT POMM aHaNUTUKOB AaHHbIX, CNEeLManuecToB Mo yNpaBneHnio puckam U (oMHAHCOBBIX KOHCYIbTaH-
TOB, CMOCOBHbIX 1CMOMNbL30BaTh NEPesoBble TEXHOMNOTMM ANs yyyLleHUs (PUHAHCOBbIX NPOLECCOB.

Python — 0anH 13 cambix NONyNSPHbIX A3bIKOB NMPOrPaMMMPOBaHNS, KOTOPbIN CMOMb3yeTCs B pasnny-
HbIX 0bnacTsx, BkMnyas byxranteputo. Ero npocToTa B M3yyeHnn 1 MoLHble 61MbnnoTekn oenarwT ero uae-
anbHbIM WHCTPYMEHTOM AN aBTOMATWU3auun pyTUHHbIX Byxrantepckux 3agad. McnonbsosaHue Python nos-
BOMNSET 3HAYUTENBHO COKPATUTb BPEMS HA BbINONHEHWE OLHOO0BPAa3HbIX Onepauuil, NOBbICUTL TOYHOCTb 06-
pabOoTKM AaHHBIX W YNYYLLMTb aHaNMTUYEeCKne BO3MOXHOCTM ByXrantepckux CUCTEM.

Python npegocTaBnseT Wnpok1e BOIMOXHOCTY A1 paboThl € AaHHBIMM, HA4MHas oT ux cbopa n obpa-
BoTkn o aHanu3a u Busyanusayun. C nomowbio Python MOXHO aBTOMaTM3MpOBaTh Takue 3adadyu, Kak UM-
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MOPT U 3KCMOPT AaHHbIX U3 PasnUYHbIX UCTOYHUKOB, NPOBEAEHME pacyeToB, (hOPMMPOBAHKE OTYETOB U Bbl-
NOMHEHWe ayanTOPCKUX MPOBEPOK.

OpHa 13 cambIx MowHbIX Brubnnotek Python ans pabotel ¢ gaHHbIMM — 370 pandas. OHa npegocTas-
nsgeT yaobHble MHCTPYMEHTbI AN MaHUNyNaUMY JaHHbIMK, 4TO AenaeT e€ uaeanbHoM Ans UCMoSb30BaHUs B
Byxrantepckom y4yéte. PaccmMoTpum HECKONBKO NPUMEPOB NpUMEHEHUs pandas Ans asTomatusauum Byxran-
TEPCKWX 3agau.

C nomolubo pandas MOXHO nerko sarpyxatb AaHHble U3 CSV-thannos, Excel-gokymeHtoB unu 6a3
AaHHbIX, 0BpabaTbiBaTh UX M (POPMUPOBATL OTYETHI. HanpumMep, MOXHO CO34aTb CKPUMT, KOTOPbIN aBTOMAT U-
Jeckn cobupaeT AaHHble O Mpodaxax 3a Mecsl, paccuuTbiBaeT KIloYeBble NokasaTenu u opMupyeT CBOA-
HbI OTYeT:

import pandas as pd

# 3aepy3ka 0aHHbix u3 CSV-galna

data = pd.read_csv('sales_data.csv')

# PacyeT Knw4eBbix rnokasarteneul
total_sales = data['Amount'].sum()

average_sales = data['Amount'].mean()

# QOopmupoBaHue cBOOHO020 0T4YeTa
report = {
'Total Sales': total_sales,

'Average Sales': average_sales,

# CoxpaHeHue ot4yeTa B Excel
report_df = pd.DataFrame([report])

report_df.to_excel('monthly_sales_report.xlsx', index=False)

Puc. 1. CkpunT Ans aBTomaTn4eckoro c6opa AaHHbIX 0 Npojaxax 3a Mecsu
Python MoXHO Ucnonb3oBaTh 41 aBTOMATM3aLMM PacyETOB, TakuX Kak BbIYMCIIEHWE HANOrOB UMK NP o-

Bepka OyxranTepckux 3anuceil Ha COOTBETCTBME OnpefenéHHbIM npasunam. Hanpumep, MOXHO co3gaTb
CKPUNT NSt aBBTOMATMYECKOi NPOBEPKM COOTBETCTBYS CyMM Mo AebeTy 1 kpeauTy B Gyxrantepckux 3anmcsix:
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# lpoBepka cooTBeTcTBUA cyMMm no debeTy u KpeduTy
def check_balance(data):
debit_sum = data['Debit'].sum()

credit_sum = data['Credit'].sum()

if debit_sum = credit_sum:
return 'Balance is correct'
else:

return f'Balance discrepancy: {debit_sum - credit_sum}'

# [lpuMmeHeHue @UHKLUU NPoBepKU K GOHHbIM
balance_check_result = check_balance(data)

print(balance_check_result)

Puc. 2. CkpunT ana aBToMaTM4eCKOM NPOBEPKU COOTBETCTBUA CYMM MO AedeTy U KpeauTty

PaccMOTPUM HECKONMBKO NPaKTUYECKMX NPUMEPOB CKPUNTOB, KOTOPLIE MOTYT BbiTb NONE3HbI Anst aBTo-
MaTn3aLun PyTUHHBIX OyXranTepckux onepawuuil.

CKpunT ANs aBTOMaTU3aLMM y4eTa PacxodoB MOXET aBTOMATUYECKM 3arpyxaTb AaHHbIE U3 PasnnNYHbIX
NCTOYHWKOB, KNaccuduumpoBaTh pacxoabl 1 (OPMUPOBATL OTYETI:

# 3azpyska OaHHbIX 0 pacxodax

expenses = pd.read_excel('expenses.xlsx')

# Knaccudukayusi pacxodog 10 KaATez2opusim

categories = ['Travel', 'Supplies', 'Utilities', 'Salaries']

expenses['Category'] = pd.cut expenses['Amount'], bins=[0, 100, 500, 1000, float('inf')], labels=categories)
(

# [DU[JNUUUHUHLIE oTyeTa no karezopusMm [JGCXOaOH

expense_report = expenses.groupby('Category')['Amount'].sum()

expense_report.to_excel('expense_report.xlsx')

Puc. 3. CkpunT gna aBToMaTu3auum yyeta pacxoaoB

CkpunT ons aBTomaTudauum obpaboTkn BaHKOBCKMX TpaH3aKUuii MOXET aBTOMATWYECKW 3arpyxaTb
AaHHble 13 HaHKOBCKWX BbINUCOK, NPOBEPSTL UX HAa Hanymne OWMBOK 1 (hopMUPOBATL OTHET:
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# 3aepy3sKa OaHHbIX U3 6aHKOBCKOU BbLIMUCKU
bank_transactions = pd.read_csv 'bank_statement.csv')
(
# [lpoBepka TpaH3akyul Ha Haiuyue owubok
def check_transactions(transactions):
errors = transactions[transactions['Amount'] < 0]

return errors
transaction_errors = check_transactions(bank_transactions)

# QopmupoBaHue oTyeTa 06 owubkax

if not transaction_errors.empty:
transaction_errors.to_excel('transaction_errors.xlsx', index=False)
print('Errors found and saved to transaction_errors.xlsx')

else:

print('No errors found')

Puc. 4. CkpunT gns aBTOMaTU3aLmm 06padboTkm 6aHKOBCKMX TpaH3aKLUM

HoBble TEXHONOMM, Takne Kak UCKYCCTBEHHbIN MHTENNeKT (MW), mawmHHoe oByyeHne, obnayHble Bbl-
YnCreHNs 1 BIIOKYENH, KapanHanbHO MEHSKOT ByXranTepckuin y4et. 3T TEXHONOr aBTOMaTU3NPYHOT PYTUH-
Hble 3a[a4u, NOBbILIAIOT TOYHOCTb AaHHbIX M NMPEJOCTaBNSAIT HOBblE MHCTPYMEHTbI 4115 aHanuaa u NporHosu-
pOBaHUS.

VIcKyCCTBEHHbIN MHTENNEKT M MallMHHOE 0ByyeHue: Kak ynomuHanoch B npeablaylien rmase, A u
MaLLMHHOEe 0By4eHKe NO3BONSIOT aBTOMATU3NPOBATL Takue 3adaun, kak obpaboTka TpaH3aKuui, NoAroToBKa
OTYETOB U BbISIBNIEHWNE aHOMaNWI. OTO CHUXAET PUCK OLWIMBOK M yckopsieT npouecc 06paboTku faHHbIX.

ObnayHble BbluncneHus: ObnayHble peLLeHns No3BONSIOT XpaHWUTL U 0bpabaThiBaTb AaHHbIE YAaNEH-
HO, 4TO 06ecneunBaeT JOCTYN K MHGopMaLwmn B noboe Bpems 1 13 Ntoboro Mecta. IT0 0COBEHHO BaxHO ANs
KOMMaHu ¢ pacnpefenéxHHbIMU KOMaHaamMu U punnanamu.

BrokyenH: TexHonorus GnokyeiH obecneunBaeT Npo3payHOCTb M 6e30nacHOCTb (OMHAHCOBLIX TpaH-
3aKUMI, YTO 0COBEHHO BaXHO NS ayauTa U NPOTUBOAENCTBUS MOLUEHHUYECTBY. BriokyeiH no3BonseT BeCTy
Heu3MeHsIeMbIi XKypHan TpaH3aKLUWi, YTO 3HAYUTENbHO NOBLIWAET JOBEPUE K PUHAHCOBOW OTYETHOCTY.

Heobxoaumble HaBblkn: Ans paboTbl C HOBbIMU TEXHOMOrMAMM Byxrantepam HeobXoaMMO pa3BuBaTh
HaBblkW B 06MacT aHanMUTUKW LaHHbIX, NPOrpaMMMPOBaHNS U paboTbl ¢ 0BayHbIMK nnaTgopMamn. BaxHo
TaKKe NOHMMAaTb OCHOBbI M n GnokyeiH-TexHonoruin. Kypcel no aHanuTuke AaHHbIX, Takue Kak «Data
Science for Accountantsy, 1 nporpammupoBanmto Ha Python ctaHoBsTCs BCE Gonee BOCTpeOOBaHHBIMM.

Obpa3soBaTerbHble NporpaMMbl UrPatoT KIOYEBYH POMb B NOArOTOBKE OyxrantepoB k paboTe ¢ HOBbI-
MW TEXHOIOTMAMU. YHUBEPCUTETbI M NPOECCHOHANbHbIE OpraHW3aLun NpeanaratoT Kypeol U cepTudmkaTsl,
KOTOpble MoMoratoT Byxrantepam 0CBOUTb HEOOXOANMbIE HABBIKM.

YHuBepcuTeTckue nporpammbl: MHOrMe YHUBEPCUTETbI yKe BKIOYAIOT KyPChbl MO aHANUTUKE AaHHbIX 1
W B nporpammel no Byxrantepckomy y4éty. Hanpumep, Harvard Business School npeanaraeT kypcel no
yNpaBeHNI0 (PUHAHCOBLIMM AaHHBIMW WU aHamNUTUKE, KOTOPbIE BKIOYAKOT UCMONb30BAHWE COBPEMEHHBIX TeX-
HOMOrNA.

XI MEXIYHAPOJIHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W NIPOCBELLEHUED



HAY4HbIE WecnEQoAHiA 2024 NN

[MpodeccuoHanbHble ceptudmkathl: OpraHusauum, Takume kak Association of Chartered Certified
Accountants (ACCA) n Chartered Institute of Management Accountants (CIMA), npeanaraioT cepTudukaTsl,
KoTOpble BKMtoYaloT 0byyeHne HOBbIM TexHonoruaM. Hanpumep, ceptudmkat ACCA no aHanuTuke LaHHbIX
nomoraet byxrantepam 0CBOUTL paboTy ¢ Bonbwmmu aaHHbIMK 1 AW

OnnanH-kypebl: Mnatdopmbl, Takue kak Coursera n Udemy, npegnaratoT MHOXECTBO KypPCOB MO aHasu-
TUKE JaHHbIX, MporpaMMupoBaHmnio Ha Python u BGriokyemnH-TexHonorvam. 3 Kypcbl AOCTYMHbI ANS BCEX Xe-
NaoLWyX 1 NO3BONSIOT NOMYYNTb HEOOXOAVMMbIE HaBbIKM B YIO0OHOE Bpems.

LincppoBas TpaHcdopmaLms 0TKpbIBaeT HOBbIE BO3MOXHOCTM ANs pa3BuTus npodeccun byxrantepa. B
Byaywem ponb Byxrantepa byaeT BCE 60Mblue CMELLATbCA OT BbIMOMHEHNS PYTUHHBIX 3a4ay K aHanuTuke w
NPUHATUIO CTPATETMYECKNX PELLEHUI.

AHanuTtuka n nporHoauposanue: C pa3BUTUEM TEXHOMOTUI aHaNUTUKA AaHHbIX CTAaHOBUTCS BCE Bonee
Ba)XHOM YacTblo Oyxrantepckoro yyéta. byxrantepa ByayT ucnonb3osatb A u malumHHOe 0bydeHve ans
aHanuaa (PUHAHCOBbIX AaHHbIX U MOCTPOEHUSI NPOTHO30B, YTO MOMOXET KOMMNAHWAM MpUHUMaTb 060CHOBAH-
Hbl€ YNPaBEHYECKNE PELLEHMS.

KoHcanTuHr u cTpaternyeckoe ynpaeneHue: B yCnoBumsx UupoBoi TpaHcdopmauuv byxrantepa byayt
BCE Gorblue NpuBneKaTbCs K CTPATErmyeckoMy ynpaBneHuo 1 koHcantuHry. OHn GyayT nomoraTb KOMNaHUsam
BHEAPSATb HOBblE TEXHOMOTMM N ONTUMU3NPOBATL (hHAHCOBbIE MPOLIECCh.

KnbepbesonacHocTb: C pocToM 06bEMOB LIMPPOBLIX AaHHBIX U YBEIMYEHMEM YMCna KNBEPYrpo3, Bax-
HOCTb knbepbesonacHocTn B Byxrantepckom y4éte ByaeT ToNbko pacTu. byxrantepam notpebyeTcs noHMMa-
HWe OCHOB K1bep6e30nNacHOCTM 1 HaBbIKW 3aLUMTbI AaHHbIX.

B coBpemeHHOM Mupe knbepbe3onacHOCTb CTaHOBUTCS OLHOM W3 KMOYEBLIX 3aday Ans Moboi komna-
HWW. ByxranTtepckuin y4éT, paboTarowWwmin ¢ KOHUAEHUMANbLHOM (UHAHCOBOW MHgOpMaLen, 0COBEHHO ys3-
BMM K KMbepyrposam. YTeukn AaHHbIX MOryT NPUBECTM K 3HAUNTENbHBIM (PUHAHCOBLIM NOTEPAM, NOAPLIBY pe-
nyTauum KOMNaHum v KpULUYECKMM NocneacTsuaM. MoaToMy 3alnTa AaHHbIX SBISETCSH KPUTUYECKM BaXHOM
AN NOAAepXaHUs 40Bepus KNUEHTOB 1 NAapTHEPOB, a Takke AN obecneyveHns cobnoaeHns HopMaTUBHbIX
TpeboBaHwii.

Ponb knbepbesonacHocTn B byxrantepuu: 3awynta AaHHbIX BKIOYaeT B cebs He TONMbKO npegoTepa-
LleHWe HeCaHKLUMOHUPOBAHHOMO A0CTYNa, HO U 0becneyeHne LenoCTHOCTU U KOHUAEHUMANbHOCTH LaHHbIX.
JTO JOCTUraeTcs Yepes UCMoNb30BaHWe PasnnyHbIX TEXHONOMUA W NPaKTUK, Takux kKak LUMpoBaHue, ABYX-
(haKkTOpHas ayTeHTU(MKaLMS 1 perynspHoe 0BHOBREHWE MPOrpaMMHOro obecneyeHus.

B nocnegHve roabl Mup cTan cBUAETENEM HECKOMbKUX KPYMHBIX MHLUMAEHTOB C YTEYKOWM JaHHbIX, KOTO-
pble NogYePKHYIN BaXXHOCTb knbepbesonacHocTy.

Mpumep 1: YTeuka gaHHbix B komnanum Equifax (2017): OguH 13 KpynHEMLIMX KpeauTHbIX Bropo mupa,
Equifax, ctan xepTtBon knbepataku, B pesynbraTte KOTOpoM Bbinn ykpaaeHsl AaHHble 147 MUNAUOHOB Yeno-
BEK. YTeuka BKMKYana MMeHa, Homepa couuanbHOro CTpaxoBaHus, AaThl POXAEHNS, agpeca U Aaxe HoMepa
BOAMTENLCKUX YAOCTOBEPEHUA. DTOT MHUMAEHT NOLYEPKHYN HEOOXOANMOCTb perynspHoro 0BHOBMEHUs npo-
rpaMMHoro obecneyeHuns u NpoBegeHns ayauToB 6e30nacHoCTL.

Mpumep 2: YTeuka gaHHbIX B Marriott International (2018): B pesynbrtate B3noma 6a3bl AaHHbIX OAHOM
W3 KPYNHEALWMX FOCTUHUYHBIX CETEN Mupa, Oblnn ykpaaeHbl gaHHble 500 MUNMMOHOB rocTei. YTeuka BKMoYa-
na UMeHa, NoYToBbIE aapeca, HoMepa Tened)oHoB, aapeca SNEKTPOHHOM NOYTLI, HOMEepPa NacnopToB W 4py-
ryI0 MH(OpMaLMIo. 3TO NPOUCLIECTBME NOAYEPKHYIIO BAXXHOCTb KOHTPONS 4OCTYNa K AaHHbIM U HeobXxoaumo-
CTM UCMOSIb30BAHNSI MHOMOCIOMHbIX 3aLLMTHBIX MEp.

YPOKKN U3 NHUMOEHTOB:

f1PerynspHoe 0bHOBMEHe 1 NaTunHr cuctem: MHOMe yTeukn AaHHbIX MPOUCXOASAT U3-3a UCNONb30Ba-
HWS yCTapeBLLero NporpaMMHoOro obecrneyeHmns ¢ U3BECTHbIMU YSI3BUMOCTAMU. PerynsipHble 0BHOBREHUS no-
MOratoT YCTPaHUTb 3TN YA3BUMOCTHY;

106yueHme cotpyaHukoB: YenoBeyecknin haktop YacTo sBnsetcs crnabbim 3BeHOM B Lienu 6e3onacHo-
cTn. PerynspHoe obyyeHune cOTpYAHWUKOB NpaBunam knbepbe3onacHOCTW NOMOraeT CHU3UTb PUCKY;

TTMHorodakTopHas ayTeHTUMKaums: icnonb3oBaHne MHOroGhakTopHor ayteHTudmkaum (MFA) sHa-
YNTENbBHO YCNOXHSET 3a4ajy 3M0yMbILLMEHHMKaM, MbITAOLLMMCS MOMYYNTb HECAHKLMOHMPOBAHHbIN LOCTY.
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CoBpeMeHHble MeTofbl 0becneyeHnst 6e30MacHOCTU AaHHbIX BKMKOYaOT B cebs coyeTaHne TEXHONO-
M, NPOLECCOB W MPaKTUK, HanpaBIEeHHbIX Ha 3aLUMTy MHGopMaLmKW OT Knbepyrpos.

LLUndposaHue gaHHbIx: LLndpoBaHne AaHHbIX — 3TO OAWH 13 cambix 3DEKTUBHbIX CNOCOBOB 3aLNTbI
nHdopmaumn. OHo obecneynBaeT B6e30MacHOCTb AaHHbIX Kak Npu Nepeaaye, Tak v Npu XpaHeHuu, genas ux
HEeAOCTYNHbIMM 41151 3MI0YMbILLAEHHUKOB 6€3 COOTBETCTBYOLMX KNKOYEN AelndpOBKM.

MuorodaktopHas ayteHTudmkaumus (MFA): MFA TpebyeT oT nonb3oBatenei npefocTaBuTb 4sa Mnu
Boree gokasaTenbCTBa CBOEN NMYHOCTW A1 JOCTYNa K cucTeMe. AT0 MOXKET BbITb KOMOMHALMSA naposns, Mo-
BunbHOro yCTponcTBa, BUoMEeTPUYECKUX AaHHbIX (0TNeYaTKOB NasbLeB, pacno3HaBaHWa nuua) u T.4.

YnpaBneHue OcTynom u npusunernsimi: OrpaHnyeHne JOCTyna K 4aHHbIM TOMbKO TEM COTPYAHMKaM,
KOTOPbIM 3TO HEOBXOAMMO NS BbINOMHEHWS UX 00S13aHHOCTEN, MOMOraeT YMEHbLUMTb PUCK HECAHKLIMOHMPO-
BaHHOro foctyna. CUCTeMbl ynpaBneHus AOCTYNOM MOryT aBTOMaTWYeCKW KOHTPONMPOBATb M PErncTpupo-
BaTb AeiCTBMSA NoNb3oBaTenen, 4to obneryaet obHapyxeHue u paccnenoBaHue UHUMAEHTOB 6e30MacHOCTM.

PesepBHOe KOMMpOBaHWe U BOCCTAHOBIEHWE faHHbIX: PerynspHoe pesepBHOE KOMMPOBaHWE AaHHbIX 1
TECTUPOBaHME NpoLedyp BOCCTAHOBMEHUS MOMOraT 3alUTUTLCS OT NOTepb AaHHbIX B pesynbTarte kube-
paTak, Takux Kak ataku ¢ MCrnonb3oBaHueM BbiMoratesibckoro MO (ransomware).

CoBpeMeHHble TEHAEHUMM 1 TEXHOMOMN CYLLECTBEHHO U3MEHSIIOT ByXxranTepckui y4éT, genas ero 60-
nee ageKTUBHbIM, TOYHbIM U 6e30nacHbIM. VHTErpaums MHOPMaLMOHHbLIX TEXHOMOMI B Byxrantepckue
npoLecchbl NO3BOMNSET aBTOMATU3NPOBATL PYTUHHbIE 3adauu, MOBbILWATL TOYHOCTb AaHHbIX W yny4lwaTb aHa-
NIMTUYECKNE BO3MOXKHOCTMW.

Byxrantepckue MHdopMaumoHHble cuctembl (BIS) urpatoT kntoYeBylo porb B ynpaBneHu UHaHCOo-
BbIMM [JaHHbIMMK, CNOCOOCTBYS aBTOMATM3aUMK 1 ONTUMM3aLmMK ByxranTepckux npoLeccoB. YCnewHoe BHe -
peHue BIS, Takux kak SAP n 1C, 4eMOHCTPUPYET 3HauMTENbHbIE YIyYlleHns B Byxrantepckom yyérte komna-
HWUI, CHUXas 3aTpaTbl 1 NoBbIWas 3 PEKTUBHOCTb.

VckyccTBeHHbIN MHTennekT (W) n mawmnHHoe oByyeHne OTKPbIBAKOT HOBbIE FOPU3OHTLI Ans ByxranTe-
puK, NO3BONSAS aBTOMATU3NPOBATh 3afaum, Takue kak 0bpaboTka TpaH3aKLmMi 1 NOArOTOBKA OTYETOB, @ Takxe
yny4LaTtb NPOrHO3MPOBaHUE U BbisIBEHWE aHomanui. Mpumeps! ucnonbaosanus WA B koMnaHusx, Takux Kak
EY n PwC, nokasblBatoT, KaK 3TW TEXHONOMM MOryT TpaHchopMMpoBaThb Byxrantepckie npoLecchl.

Python u ero 6ubnuoteku, Takue kak pandas, NpefocTaBnAT MOLLHbIE UHCTPYMEHTbI 4118 aBTOMaTh-
3aumm ByxranTepckux 3agad. VcnonbsosaHue Python no3sonsieT cosgasBaTb CKpUNThI 4N aBTOMAaTM3aLMu
pacyéToB, (POPMMPOBAHMSA OTYETOB W MPOBEPKU AaHHbIX, YTO CHKAET BPEMEHHbIE 3aTpaThbl U YMEHbLUaeT
PUCK OLLINBOK.

LincppoBas tpaHcopmaums byxrantepckoro yyéta Tpebyet OCBOEHWS HOBbIX HABbLIKOB 1 TEXHOMOMMA.
ObpasoBaTerbHble NporpaMMbl U NMPOGECCMOHasbHbIE CepTUUMKATLI UTPatoT KMOYEBYHO Pofb B MOArOTOBKE
ByxranTepos K 3TUM W3MEHEHUSM, NPeoCTaBnsAs Kypchbl N0 aHanUTUKe AaHHbIX, MPOrpaMMUPOBAHUI0 W Ku-
BepbesonacHocTy.

Knbepbe3onacHOCTb CTAHOBUTCS KPUTUYECKU BaXHOW B YCMOBUSIX PacTylumx Kubepyrpos. Ypoku u3
NPOLUMbIX MHUMAEHTOB NOAYEPKMBAIOT HEOOXOAUMOCTb PErynspHOro 06HOBMEHUS cucTeM, 0ByyeHns coTpya-
HWKOB M UCMONb30BAHWSA COBPEMEHHBIX METOLOB 3aLUThl JaHHbIX, TakUX Kak LMpOBaHWe 1 MHOroakTop-
Hast ayTeHTUdMKaLms.

WHTerpauns HOBbIX TEXHOMOMMIA B ByxranTepckuil Y4ET OTKPbIBAET LUMPOKME BO3MOXHOCTW ANS MOBbI-
LeHnst 3pEKTUBHOCTH, TOYHOCTM U Be30MacHOCT (OMHAHCOBbLIX NPOLECCOB. BaxHo, 4Tobbl OyxranTepbi
NPOJOMKanM pa3suBaTh CBOW HaBbIKA 1 afanTupoBaTLCA K M3MEHEHWSIM, YTOObI 0CTaBaTLCA KOHKYPEHTOCNO-
COBHbIMY 11 TOTOBBIMM K ByAyLLMM BbI30BaM B Npodeccuy.
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Abstract: Research has been carried out on a steel powder composition Fe-Cr-Ni-Mo-V and a synthesized
sample from it under conditions of dry sliding friction. According to the results of the study, sufficiently good
sphericity was established, and the particle size distribution corresponds to 90% of the required parameters.
Key words: steel, corrosion-resistant steel, powder, properties.
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AHHoTaums: [NpoBeaeHbl MCCneaoBaHUs NOPOLIKOBON komnoauumn u3 ctanu Fe-Cr-Ni-Mo-V v cuHTesnpo-
BaHHOrO obpaslja U3 Hero B YCMOBMSX CyXOro TPeHust Ckonbxenus. o pesynbtatam uccnegosaHus bbina
YCTaHOBMEHA JOCTATOYHAS XOpoLlas CPEepUyHOCTb, a rpaHynoMeTpudecknii coctas cooteTcTByeT Ha 90%
TpebyeMbiM napameTpam.

KntoyeBble cnosa: cTanb, KOPPO3MOHHOCTONKAs CTaslb, MOPOLLIOK, CBOACTBA.

Complex systems in various branches of modern mechanical engineering are constantly undergoing
modernization in order to improve the technical characteristics of the final product. One of the main tasks dur-
ing modernization is to reduce weight and size characteristics through the use of materials with a higher level
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of mechanical properties, as well as reducing the number of parts in the structure [1,2].

A significant increase in mass is brought about by connecting elements such as bolts, nuts and a large
number of threaded connections. One of the ways to reduce the number of threaded connections is to use
welding, however, due to the different mechanisms of strengthening the materials being welded, it is neces-
sary to carry out additional heat treatment operations, which also complicates the labor intensity of manufac-
turing complex structures.

To achieve the set objectives, the most promising method is to produce parts and final products using
additive technologies [3]. Obtaining a finished product from a metal powder composition allows us to ensure:

- uniform distribution of the chemical composition throughout the volume of the product;

- exclude threaded connections between structural elements;

- use the material without final heat treatment;

- use only finishing machining operations to reduce labor intensity.

To achieve a high level of performance of parts manufactured using additive technologies, it is neces-
sary to provide a high-quality metal powder composition that is homogeneous in chemical and fractional com-
position, as well as optimize synthesis modes to obtain parts without cracks. Therefore, the purpose of this
work is to study corrosion-resistant steel powder and evaluate the properties in the manufacture of workpieces
for tribotechnical purposes.

The object of study within the framework of the work was corrosion-resistant steel of the Fe-Cr-Ni-Mo-V
system. To study the fractional composition of the powder, the particle size distribution was analyzed using the
granulometry method. To analyze the sphericity, studies were carried out using an electron microscope. The
sliding friction coefficient was studied by wear testing under dry friction conditions.

Based on the results of studying the structure of the granules, as well as the granulometric composition
of the powder composition, it was found that the powder has fairly good sphericity, and the deviation in the
target size of 10-63 microns is only 10% (Fig. 1).
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Fig.1. Powder structure (a) and results of measuring the granulometric composition
of seven powder compositions (b)

The results of testing the synthesized sample under conditions of dry sliding friction made it possible to
establish that the coefficient of dry sliding friction has a high amplitude of fluctuations (Fig. 2). The minimum
friction coefficient for the friction pair «studied steel/ShKh15-ShD» is 0.43, the maximum friction coefficient is
0.82. The high amplitude of vibrations may be associated with the formation of pores and microcracks in the
sample under study, and therefore it is necessary to refine the synthesis mode.
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Fig. 2. Coefficient of dry sliding friction of the friction pair «studied steel/ShKh15-ShD»

XI MEXIYHAPOJIHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W NIPOCBELLEHUED



HAY4HbIE necnEQoaHuA 2024 XN

References

1. CesanbHes I'. C. bepunnuicogepxatume ctany - nepcrnekTUBHbIA MaTepuasn ¢ BbICOKUM YPOBHEM
(HU3MKO-MEXaHNYECKMX CBOWCTB // ABMALMOHHbIE MaTepumarbl U TEXHOMOTMM: SNEKTPOH. HayY.-TEXHUY. XKYPH.,
2023. Ne 3. C1. 02 URL: http://www.journal.viam.ru (aata obpawetus 05.06.2024) DOI 10.18577/2713-0193-
2023-0-3-15-29

2. G.S. Sevalnev, M. E. Druzhinina, N. M. Voznesenskaya, D. N. Komanenko, I. I. Samoilova, R. U.
Kadyrov Structural Changes in the Surface Layers of a High-Strength Austenitic VNS-53 Steel during Wear
Tests // Russian Metallurgy (Metally), Vol. 2023, No. 7, pp. 928-932

3. boraues W. A., Poranes A. M., Kannaxckun HO. HO. u gp. [NpuMeHeHne cenekTUBHOTO NasepHoro
cnnaeneHus Ans nonyyeHus OUMETannMYeckoro COEAWMHEHUS U3  cTanen pasnuyHblX  KnaccoB [/
MatepuanosegeHue. 2024. Ne 3. C. 27-35. DOI 10.31044/1684-579X-2024-0-3-27-35.

© Bersenev N.D., Samoilova I.I., Milukov E.D., Martynenkova E.V., 2024

XI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



I3 HAY4HbIE HCCTENOBAHIA 2024

YIIK 629.3.082.1
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AHHoTaums: [laHHbIn pasgen paccmMaTpuBaeT TEXHOMOMMW, TEHAEHLMM W NePCNEKTUBLI PA3BUTUS PEMOHTHOTO
NPOM3BOACTBA aBTOTPAHCMOPTHbIX CPEACTB, npeumyliecTa 3D-neyat Ans opraHn3auumin aBTocepsuca, pe-
MOHT WM3HOLLEHHbBIX N MOBPEXAEHHBIX ANEMEHTOB aBTOMOOMNEN ¢ NpumeHeHnem 3D-nevartu.

KntoueBble cnoBa: aBTomMoburb, agauTueHble TexHomnorun, 3D nevatb, Matepuans! Ang 3D nevatu, TEXHO-
NOrMM PEMOHTHOTO NPOM3BOACTBA

APPLICATION OF ADDITIVE TECHNOLOGIES IN REPAIR PRODUCTION
Poznyak Dmitry Viktorovich
Scientific supervisor: Lagun Egor Anatolyevich

Abstract: This section examines technologies, trends and prospects for the development of vehicle repair
production, advantages of 3D printing for car service organizations, and the repair of worn and damaged vehi-
cle components using 3D printing.

Key words: car, additive technologies, 3D printing, materials for 3D printing, repair production technologies.

BeeaeHue

Lincdbposble 3D-TeXHOMOTMKN SBNSKOTCA YHUKAINbHOM BO3MOXHOCTHIO BOCCTAHOBMEHWS CMOXHbBIX NPO-
CTPaHCTBEHHbIX (hOpM, OOBEKTOB W KOHCTPYKUWA, MEXAHWU3MOB. AQANTUBHBIE TEXHOMOMMWU 3HAYNTENBHO CO-
KpaLlatT Bpems, HeobxoamMmoe Ans co3AaHMs HOBbIX AeTanen u y3noB. 10 NPMAAET YCKOPEH e npoLeccam
peMOHTa aBTOMOOWNEN, no3sonser caenatb ero 6onee addekTMBHbIM. [laéT BO3MOXHOCTb 0becneuntb
ObICTPLIN 1 3KOHOMWYHBIN MOAXOA K BOCCTAHOBNEHWIO AeTanen u BO30OHOBMEHMIO MX WCMOnb3oBaHus. B
CNeaCTBUM MCHE3HOBEHUSI HEODXOAMMOCTM B UHCTPYMEHTAX W TEXHOMOMNYECKO OCHACTKE, MOTYT 3HAYUTENb-
HO YCKOPUTLCS LMKMbI PEMOHTa aBToMOGuUnen.

Llenb pabotel - onpeaenexne HanpaeneHns BHEAPEHWS afaNTUBHBIX TEXHONOMMIA B PEMOHTHOE NPOom3-
BOZCTBO.

PemoHT peTanen agaMTMBHLIM METOAOM
AnanTvBHbIE METOABI, TaKKE M3BECTHble Kak 3D-neyatb, NpeacTaBnsaT coboM nepenoBble TEXHOMO-
MK, KOTOPbIE MOrYT ObiTb MCNOMNbL30BaHbI ANt PEMOHTA aBTOMOBUIBHBIX AeTanei. ITo BKMoYaeT B cebs nc-
NONb30BaHME Pa3NMYHbIX MaTEPKUANOB 1 METOZOB NeYaTyt AN BOCCTAHOBMEHMS UMK YyYLLEHUS NOBPEXAE H-
HbIX UM N3HOLLEHHbBIX KOMMOHEHTOB.
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HecKonbKo KNoYeBbIX acneKTOB PEMOHTa aBTOMOBUBHLIX AeTanen agauTyBHLIM METOAOM.

[MpeumyLlecTsa afauTMBHOTO METoAa

1. ToyHoCTb M aganTuBHOCTb: 3D-nevatb NO3BONSET CO3LaBaTb AeTanu C BbICOKON TOYHOCTBIO, YTO
0COBEHHO BaXHO ANS COXHBIX 1 KPUTUYECKNX KOMMOHEHTOB aBTOMOBUNS.

2. JKOHOMWS BPEMEHU: TPaAULMOHHbBIE METOAbI PEMOHTA MOTYT 3aHUMaTb MHOMO BPEMEHM 13-3a HEOob-
XOAMMOCTW M3rOTOBMEHWUS UMK 3akasa HOBbIX AeTanein. 3D-nevatb NO3BONSET COKPATUTL 3TOT Mpouecc 40
HEeCKOINbKIX YacoB UMK AHeN.

3. CHwxeHwWe 3aTparT: afauTUBHbIE METOAbI MOTYT CHU3UTL 3aTpaTbl HA PEMOHT, OCOBEHHO ANs peaKkux
WK YHUKaNbHBIX AeTanen, KoTopble TPYAHO HAUTW Ha PbIHKe.

4. MNepcoHanuaauus: BO3MOXHOCTb KaCTOMU3aLmMK feTanei Ans KOHKPETHbIX Hyxd aBToMobunecTpoe-
HUS.

OCHOBHble aTanbl peMOHTa afANUTUBHLIM METOLOM.

1. CkaHupoBaHWe WM MOJenupoBaHue: MOBPEXOEHHAs AeTanb CKaHWpyeTcs ¢ ucrnonb3oBaHueM 3D-
CKaHepoB Ans co3faHuns LMgpoBoi Mogenu. 3aTem co3gaeTcs KOMMbTepHast MOAENb C y4eTOM BCEX Heob-
XOAMMbIX MOZAUDUKALMA.

2. Boibop maTepuana v MeToda neyatu: B 3aBMCUMOCTI OT TpeBOBaHWI K MPOYHOCTW, TEMONPOBOAHO-
CTW W APYTUM XapaKTepucTkam, BbiBupaeTcs COOTBETCTBYIOLMIA MaTepuan (MeTans, nnacTuk, KOMNO3nTbI) 1
metog neyatu (FDM, SLS, SLA, DMLS n 1.4.).

3. MNevatb getanu: Ha 3D-npuHTEpe co3gaeTca HoBas AeTanb Unu BOCCTaHABNWUBAETCS NOBPEXAEHHAS
yacTb.

4. ObpaboTka 1 ycTaHOBKa: NOCre neyatn Aetanb MOXeT noTpeboBaTtb LONOMHUTENBHOM 06paboTky
(wnmrcoBka, NokpbITUE, TepMOOBPaboTka). 3aTeM OHa yCTaHaBNMBAETCS Ha aBTOMOOMTIb.

Mpumepbl NPUMEHEHMS.

1. PeMOHT kopnyca v [eKopaTuBHbIX 3IEMEHTOB: afaUTUBHbIE METOAbI MO3BONSAOT BOCCTAHABNMBATDL
Bamnepbl, Kopnyca 3epkan, peLleTku paguartopa u Apyrue BHELIHUE NIEMEHTb.

2. BocctaHoBneHne (hyHKUMOHamNbHbIX KOMMNOHEHTOB: 3D-neyaTtb NO3BONAET BOCCTaHABIIMBATL KOMMO-
HEHTbl TPAHCMUCCUMW, XOA0BOW YacTW, PEMOHTUPOBATL AeTarnu CUMOBOW YCTAHOBKM W NPOYMX OTBETCTBEHHbIX
9NEeMeHTOB KOHCTPYKLMM aBTOMOBUNS.

3. [pon3BOACTBO pefkux 3anyacteil: B Criyvyae MenKoCepuUiHbIX NapTUA WU CHATBbIX C NPOM3BOACTBA
aBTOMOOMMNEN, NpU OTCYTCTBMM 3anacHblX AeTanen, TexHonorns 3D-neyaTn CTaHOBUTCS HEOTHEMIIEMON Ya-
CTbt0 @aBTOMOOMIBLHOMO PEMOHTHOTO NPOWU3BOACTBA.

Buabl ucnonb3yeMbix Matepuanos

- Metannbl: ANtOMUHUIA, CTanb, TUTaH - AN BbICOKONPOYHbLIX 1 TEPMOCTOVKUX AeTanen.

- MnacTuku: ABS, PLA, HEMNOH - AN MEHEE HarpyXeHHbIX YacTen.

- Komnosutbl: Yrnennactuk, CTeKnonnacTuk - Ans Nerkux 1 NpoYHbIX KOMMOHEHTOB.

Cpeoyn BCEBO3MOXHbIX METOLOB BOCCTAHOBMIEHWUS METannMYeckux LeTaneil NOABEPXEHHbIX U3HOCY
Hanborbluee pacnpoCTPaHEHe NOMyYMIIM TEXHOSOTW HaNMaBKK, BKYas Na3epHyto Hanmnasky. ATOT METOA
3hpeKTUBEH ANs peMoHTa BOMbLUMX AeTanei CroxHOW opMbl, obecneynBatoLLMX HannaensgeMomy Crotw
MPOYHOCTb U BBICOTY, CPABHUMYIO C NEpPBOHAYanbHbIM paspylueHneM. B onpefenénHbix cnyyasx, npu npa-
BMIbHOM BblBOpe MpUCafoYHOro NOpOLLKA, XapakTepUCTUKW HanmaBneHHOro Crosi MOryT NPeBOCXOAUTb UC-
XOHbI MaTepuarn, YTo 3Ha4YNTeNbHO NPOANEBaeT Cpok cryxbbl obpasua.

[ins peMOHTa MeTannuyecknx geTanen 4acto UCnonb3yoT aaanTUBHbIE TEXHONOMW, OCHOBAHHbIE HA
npoueccax CEenekTUBHON nasepHoit Hannaeku, Takux kak DLMD u LENS. B LENS-TexHonorun B kayecTse
NpPUCagoYHOr0 MaTepuana BbICTynaeT MeTannyeckuin nopollok. OH noaaeTcs B 30HY HannaBku O4HOBpeE-
MEHHO C Na3epHbIM Jy4oM. OTOT NPOLIECC NO3BOMSET TOYHO J03UPOBATL HAHOCKMbIN COCTaB, CKOPOCTb Nepe-
MeLLeHns, pasmep Nydyka nasepa 1 atMocgepy B pacniaBieHHOM BeELLeCTBe, UCMOMb3yeMOM B HaNnaBneH-
Hoit 30He [1].

Ha (puc.1) npoaeMOHCTPUPOBaH MpUMep NPUMEHEHNS MexaHu4eckon 06paboTki nocne BOCCTaHOBME-
HWS Bafia C MUCMOJb30BaHWMEM CENEKTUBHOM Na3epHOi Hamnasku [2]. Ha U3HOLEHHY NoBEpXHOCTbL Bana w3
ctanu 9XC HaHeceH NOPOLLKOBbI MaTepuan Co-28Cr-4,5W
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el nocae Mexo0padoTia H3HOMEHHBIN c0i
/,

HBETa NOGEAAIOCTH HATITABTSHHLE! CIOH
Puc. 1. BoccTaHoBneHWe U3HOLIEHHOW geTanu

Texnonorus Laser Engineered Net Shaping (LENS) no3sonsieT HaHOCUTb NpakTuiecku niobble Metan-
MNbl W CNNaBbl, BKIOYAs TUTaH, HUKENb, koBanbT, HepXaBetoLLme CTanu, XaponpoyHble 1 Tyronnaskue crrasbl
Ha OCHOBE BOIbpama, MonubaeHa 1 HUObKs, a Takxe amoMUHUA, Medb. CNNaBbl LMHKA U KOMMO3ULMOHHBIE
MaTtepuansl ¢ kapbugamu TUTaHa, Bonbgpama 1 Xpoma. BaxHbIM NpenMyLLecTBOM JaHHOW TEXHOMOMN SB-
NAeTCH BO3MOXHOCTb OJHOBPEMEHHOTO UCMOMb30BAHNS HECKOMbBKUX Pa3NMYHbIX MaTepuanos ¢ nogaden no-
POLLKOB M3 HECKOMbKMUX conen. JTO MO3BOMSET CO3AaBaTb MOKPbITUS CO CBOWCTBOM rPagveHTa TOSLUMHbI,
Hanpumep POpPMMPOBATb HapYXHYK YacTb MOKPLITUS W3 MaTepuana NoBbILIEHHOW MPOYHOCTU, COBMELLAS
BOCCTAHOBMEHME C YNPOYHEHUEM. TUNNYHbBIA NpUMep peanu3aLum TEXHONOTMU NokasaH Ha (puc. 2) [3].

Puc. 2. Mpumep peanusauum LENS-TexHonoruu

CoBepLUIEHCTBOBaHWE KOHCTPYKLMA MaLUMH CBA3aHO C UCMOMb30BaHWEM pasnuyHbIX BUAOB MiacTmacc,
TaKUX Kak MONWITWUNEH, NONUNPONUNEH, nonuamug, nonvkapboHat. B nocnegHue rogbl 0Bbembl NnacTuka,
UCMOMb3yeMOro B TPAHCMOPTHOM MPOW3BOACTBE, yBennumBatoTcs. CneaosatenbHO, BONPOCH! PEMOHTA feTa-
nen, U3roTOBMEHHbIX U3 3TWUX MaTepManos, NprobpeTarT 0cobyio akTyanbHoCcTb. OBbIYHO Takue aetani BOC-
CTaHaBMMBAIOT C MOMOLLbI0 MEXAHWUYECKUX, KITEEBbIX UMK CBAPHBIX COEANHEHUI. icnonb3oBaHne agauTUBHbIX
TEXHOMNOM 418 peMOHTa feTanei u3 nnacTmacc sBnsetcs aPeKTMBHbIM.

3aknioyeHue

BHepapeHue ananTvBHbIX TEXHONOTUIA B OPraHn3aLumsix N0 PeMOHTY 1 006CNyX1BaHWIO aBTOMOOUNEN No-
MOXET CHW3WUTb 3aTpaTbl HA NPUOOPETEHWe HOBLIX 3amacHbIX YacTedl, COKPATUT MPOCTOM TPAHCMOPTHbIX
CPEACTB M3-3a NOBPEXAEHHBIX KOMMOHEHTOB. [1peanpuaTUS aBTOCEpBUCa, BHEAPAKLIME afaUTUBHBIE TEXHO-
norum B CBOEM MPOW3BOACTBE, CMOrYT NPOM3BOANUTL COOCTBEHHbIE 3amacHbIe YacTy, YTO MO3BOMUT UM OKa-
3aTbcst 6onee KOHKYpPEHTHOCMOCOBHbIMM Ha pbiHke ycnyr. [osBnseTcs akTyanbHOCTb B OpraHu3auusx 3aHu-
MaIOLLMXCS MPOW3BOACTBOM 3anacHblX YacTeil C MCMONb30BaHWMEM afAMTMBHbIX MeTodoB. B pesynbrare,
BHeapeHue TexHonormin 3D neyaTn B TEXHOMOMNYECKNE NPOLECCHI PEMOHTA CMOXET M3MEHWUTb NPUHLMMLI Op-
raHu3auun paboTbl NpeanpuUAaTAN NO PEMOHTY aBTOMOGUNEN.
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[IPOTUBOCTOAHNE DDOS-ATAKAM: BINAHUE
HA BUSHEC N JODEKTUBHbIE CTPATEHWNA
SALIUTDI

MAKEEB HUKWUTA AH[IPEEBUY,
EMENbAHEHKO IEOPT AW HOPEBUY,
WBAHWOBA HOINA ANEKCAHPOBHA,
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AHHoTauus: [JaHHas cTaTbs UCCNedyeT pacnpoCTpaHEeHHYH Yrpo3y NS COBPEMEHHOrO 613Heca - aTaku pac-
npefeneHHoro oTkasa B o6cnyxmusaHuu (DDoS). PaccmaTpuBaloTcs pasnuyHble Tunbl U MexaHuaMbl DDoS-
aTaK, X BNMSHWE Ha (PMHAHCOBYIO CTABUNBHOCTb, PEMyTaLUuio U ONepaLMOHHYI AEATENbHOCTb KOMMaHWIA.
MpuBOASATCA NPpUMEpbI peanbHbIX aTak 1 X NOCneacTans ans GusHeca. [ns sawmtel ot DDoS-aTak npeana-
raeTcsi MHOTOYPOBHEBbIN MOAXOA, BKMIOYAOWMA apXMTEKTYPHbIE, TEXHUYECKUE W OpraHM3aLyOHHbIE MEPI.
Ora cTaTba NOMOXET GU3HEC-NMAepam 1 creupanicTam no knbepGesonacHOCTH Nyylle NoHATb yrpo3bl DDoS
W pa3paboTaTb aheKTMBHbIE CTPaTErni 3aluTbl ANs 0BecneyeHns HenpepbLIBHOCTY onepaLuin 1 3aLLuTl
penyTaLui KoMnaHuu.

KnioueBble cnoea: DDos, BniusHue Ha GusHec, KnbepbesonacHocTb, BoTHeTbI, CTpaTerun cMsryeHus no-
CneacTBMi.

COUNTERING DDOS ATTACKS: BUSINESS IMPACT AND EFFECTIVE PROTRCTION STRATEGIES

Makeev Nikita Andreevich,
Emelyanenko Georgii Yurevich,
Ivanilova Yuliya Aleksandrovna,

Cherkashin Artem Igorevich

Scientific adviser: Ushakov Igor Alexandrovich

Abstract: This article explores a prevalent threat to modern businesses - Distributed Denial of Service (DDoS)
attacks. It examines various types and mechanisms of DDoS attacks, their impact on financial stability, reputa-
tion, and operational activities of companies. Real-world examples of attacks and their consequences for busi-
nesses are provided. To defend against DDoS attacks, a multi-layered approach is proposed, including archi-
tectural, technical, and organizational measures. This article will help business leaders and cybersecurity pro-
fessionals better understand the threats of DDoS and develop effective defense strategies to ensure opera-
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tional continuity and protect the company's reputation.
Key words: DDos attacks, Business impact, Cybersecurity, Botnets, Mitigation strategies.

Beeaenue: Distributed Denial of Service (DDoS) aTaku npegcraBnstoT coboit ogHy n3 Hanbonee pac-
NPOCTPaAHEHHbIX W PaspyLUMTENbHBIX Yrpo3 Ans COBPEMEHHOrO Bu3Heca. 3Th aTaku HaleneHbl Ha HapyLUeHe
paboTbl MHDOPMALMOHHBIX CUCTEM MYTEM NEPErpy3ku 1X 3anpocamu, YTO NMPUBOAMUT K OTKa3y B 0bCMnyxmBa-
HWW 3aKOHHbIX Nonb3oBaTtenen. B ycnoeusx Bce 6onee uuhpoBuampytoLerocs Mupa, rae busHec-npouecchl
3aBUCAT OT AOCTYMHOCTM M HaAEXHOCTM MHOPMaLMOHHbIX cucteM, DDoS-atakm cTaHoBATCS 0COBEHHO
OnacHbIMM.

Llenbto aaHHOM cTaTbk sBNSeTCs aHanua npupoabl DDoS-atak, ux BnMsHUS Ha Bu3HeC M MeTodoB 3a-
WKTbI OT HKX. CTaTbsi CTPYKTYpPMpOBaHa crneaytoLum 06pa3oM: CHavana paccmMaTprBaloTCs TUMbl U MEXaHM3-
Mbl DDoS-atak, 3aTem aHanuampyeTcs ux BNnUsHUE Ha BU3HEC, nocne Yero 0bCyXgatTcs MeToab! 3aLuThbl 1
NPeAOTBPALLEHNS TakuX aTak.

Tunbl n mexaHuambl DDoS-atak: DDoS-atakm MOXHO KnaccuuumpoBaTh Ha HECKOMBKO TUMOB B 3a-
BMCWUMOCTY OT UCMOMb3yeMblX METOLOB U Lieneit atakin. OCHOBHbIE TUMbI BKIKOYAKOT:

1. ATtaku Ha ypoBHe npunoxeHui (Application Layer Attacks):

1 Artaku Ha ypoBHe HTTP: neperpyska Be6-cepBepoB 3anpocamul.

1 Artaku Slowloris: oTnpaBka YacTuyHbIx HTTP-3anpocos, 4Tobbl 3aHsATb PECYpChI cepBepa.

2. ATtaku Ha ypoBHe TpaHCMOpTHOro u ceteBoro npotokonoB (Transport and Network Layer
Attacks):

1 Araku SYN Flood: ucnons3osanue cnaboctu B npotokone TCP anst co3aaHns BonbLoro konuye-
CTBa NoNynoaKMYEHMN.

1 Artaku UDP Flood: otnpaska 6onbLuoro konuyectsa UDP-nakeToB s neperpysku ceTu.

3. Araku c ucnonb3oBaHuem otpaxenus u ycunenus (Reflection and Amplification Attacks):

1 DNS Amplification: ncnonssosaHme DNS-cepBepoB ans otnpaBku BOMbLIOrO KONMYeCTBa OTBETOB
XepTse.

1 NTP Amplification: ncnonssosanue Network Time Protocol (NTP) cepsepoB Ans ycuneHus ataku.

MexaHuambl DDoS-atak: OcHoBHoit MexaHunam DDoS-aTak 3akntouaeTcst B pacnpeaeneHum ataku ve-
pe3 GonbLIoe KONMMYECTBO 3apaxeHHbIX YCTPOMCTB (BOTHETOB), KOTOPblE OAHOBPEMEHHO OTNPABASIOT 3anpo-
Cbl Ha LieneByto cuctemy. OT0 Aenaet ataky bonee MOLLHOW WU CROXHOWM AN 0BHapyXeHUs n BGrIOKMPOBKH.
CoBpeMeHHble BOTHETbI MOTYT BKITH0YATb MUMIMOHBI YCTPOMCTB, YTO 3HAYUTENBHO yBENNYMBaAET Maclutab
3(hPeKTUBHOCTL aTak.

MeToab! 3awmtbl ot DDoS-atak: CyLlecTBYeT HECKOMBKO CTpaTEerii U TEXHOMOTMIA ANns 3aluTbl OT
DDoS-atak, koTopble MOryT BbITb 00beanHeHbI A 06ecneveHns MHOrOYPOBHEBOI 3aLLUTI.

ApXUTEKTYpHble MeTOAbI:

7 CeTeBas usonauua U pacnpepeneHve Harpysku: /cnonb3oBaHune pacnpeaeneHHbix cucTeM u ba-
Ta-LIEHTPOB A/ MUHUMWU3ALMN BNUSIHUS aTaku Ha BCHO CeTb.

fUcnonb3oBanme Content Delivery Networks (CDN): CDN moryT pacnpegensitb Tpadvk no MHOro-
YMCNEHHBIM CEpPBEPAM, YTO enaeT ataky MeHee ah(PeKTUBHON.

TexHn4yeckne meTopbl:

9 BHeppeHue aHTn-DDOS pelweHmii: Vicnonb3oBaHue cneumanuanpoBaHHbIX CEPBMCOB M 060pyaoBa-
HWS, TaKUX KaK (haepBosbl, CUCTEMbI 0BHapYXeHUs 1 npeoTepaLleHunst BTopxeruit (IDS/IPS).

I ®unbTpauma n orpaHnyeHune Tpadmka: HacTponka ceTeBbIX YCTPOUCTB AN (PUbTpaLumn Nogospu-
TENbHOro Tpadvka 1 OrpaHNYeHUs KonmyecTBa 3anpocoB OT OAHOMO UCTOYHMKA.

OpraHu3au1oHHbIe Mepbl:

T MnanupoBaHue n obyyeHue: Pa3paboTka nnaHa pearnpoBaHus Ha MHUMAEHTbI M 06y4YeHne nepco-
Hana LeicTBIUAM B Cny4yae aTaku.

T PerynapHoe TectupoBaHue: [poBeaeHne perynspHbiX TECTOB Ha YSA3BUMOCTM M CUMYMALMIA aTak
ANs NPOBEPKN rOTOBHOCTH CUCTEM.
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BnusiHne DDoS-atak Ha 6u3Hec: DDoS-aTakn MOryT HaHeCTU CepbesHblii yiiepb pasnnuyHbiM acnek-
Tam BusHeca, BKMto4as (PUHAHCOBbIE, PEMYTALMOHHbIE, ONepaLMOHHble M npaBoBble. PaccmMoTpuM noapo6-
Hee, KaK Kaxzas 13 3TUX KaTeropuit MoXeT nocTpadaThb B pesynbTaTe Takux aTak.

1. Mpambie puHaHCOBbIE YObITKU

[MpsiMble pUHaAHCOBbIE YOBITKM SBSKOTCA OQHUM U3 CaMbIX OLLyTUMbIX nocneacTsuit DDoS-atak. OHu
MOryT BKITOYaTb:

1 Moteps poxopoB: Korga Beb-calT Unu OHManH-CepBUC CTAHOBUTCA HELOCTYMHbIM, BU3HEC TepseT
noTeHUnanbHble npodaxu. Hanpumep, Ans MHTEpHeT-Mara3MHOB Kaxgas M UHyTa NpoCcTOs MOXeT CTOUTb Thl-
caYu gonnapos. B neproabl MMKOBOrO cnpoca, Takue kak npasgHuYHbIe pacnpodaxu, 3T noTepu MoryT yee-
NMYNBaTLCH MHOTOKPATHO.

1 KomneHcauuoHHble BbinnaTbl: B HEKOTOPLIX CryYasx KOMMaHuu MOryT ObiTb BbIHYXOEHbl BO3Me-
WaTb YBbITKW KIMEHTaM, YbM 3aKasbl UK TpaH3akUuy Obinn NpepBaHbl UK 3adepkaHbl U3-3a aTaku.

2. PenyTaumoHHble notepu

PenyTauus KoMnaHWM UrpaeT KIYeBy porb B cOBpeMeHHOM BusHece. DDoS-ataku MOryT HaHecTu
3HaunTESbHbIN YLLepb penyTauum KoMNaHuu:

1 MoTeps poBepus KNUEHTOB: KNKeHTbI, CTaNK1BALMECS C HELOCTYMHOCTLIO CEepBica, MOryT noTe-
PATb JOBEPKE K KOMMAHWM U NEPEnTU K KOHKypeHTam. OcobeHHO 3TO akTyanbHO Afst (DUHAHCOBBIX U TOProBbIX
KOMMaHWI, rae HaAEeXHOCTb U AOCTYMHOCTb YCAYT ABASIOTCA KPUTUYECKAMI (akTOpamul.

1 OTpuuatenbHoe ocsewenne B CMU: KpynHble aTaku MoryT npusneys BHuMaHue CMW, yto npuse-
AT K HeraTvBHbIM NyGrMkaLmam u ganbHenwemy yxyaweHuo penytaumm KOMnaHum.

3. OnepaumoHHble yObITKK

OnepauyoHHble YObITKA MOTYT BbITh BbI3BaHbI HAPYLLIEHMEM BHYTPEHHUX MPOLECCOB KOMMaHWK:

1 MpocTom B pabote: DDoS-atakm MOryT napanu3oBaTtb BHYTPEHHWE CUCTEMbI KOMNAHUK, YTO NpuBe-
[T K NpOCTOsSIM B paboTe 1 CHKEHWIO NPOU3BOANTENBHOCTU COTPYLHMKOB.

1 Cbou B uenoykax NOCTaBOK: B cryyae KOMMaHuM, 3aBUCSLLMX OT aBTOMATU3NPOBAHHbIX CUCTEM
ynpaeneHus 3anacamm u noructuki, DDoS-atakn MoryT npuBecTy K cO0osIM B LENOYKax NOCTABOK, 3a4epxkam
W 0OMNOSHUTENbHBIM PAacXoAaM.

4, 3aTpaTbl Ha BOCCTaHOBNEHUE U YKpenneHne 6e30nacHOCTM

lMocne atakn KOMNaHusiM NPUXOAUTCS BKNadblBaTb 3HAYMTENbHbLIE CPEACTBA B BOCCTAHOBMIEHME HOP-
ManbHON paboTbl CUCTEM U yIyulLeHne Mep 6e30nacHOCTM:

1 BocctaHoBneHue cuctem: TpebyeTcs BpeMs 1 pecypcbl Anst BOCCTAHOBNEHNS paboTocnocobHOCTH
CUCTEM OCre aTakn. JTO MOXET BKIHOYaTb PEMOHT 060pYA0BaHNS, BOCCTAHOBMEHWE AAHHbIX U HACTPOIKY
nporpamMmHoro obecneyeHus.

1 YnyvweHne mep 6esonacHocTi: YTobbl NpeaoTBPaTUTL MOBTOPHBLIE aTakW, KOMNAHUM BbIHY)XAEHD
WHBECTUPOBATL B HOBbIE PELLEHMS Mo knbepbesonacHocTy, Takue kak bonee MoLHbIE daepBorbl, CUCTEMbI
obHapyxeHus 1 npegoTepaLleHus BTopxeHun (IDS/IPS), a Takke obyyaTb nepcoHan.

5. MpaBoBble U perynATopHble NOCneacTBusA

B HekoTOpbIX Cryyasix HeAOCTYNHOCTb CEPBMCOB MOXET MPUBECTM K NMPaBOBLIM W PETYNATOPHbIM NO-
CNeaCTBUAM:

 Wrpadbl M caHKuun: B 3aBUCMMOCTY OT HOPUCAMKLMAW, HAPYLUEHWE OOCTYNHOCTU KPUTUYECKN BaX-
HbIX YCIyr MOXET MoBMeYb 3a cO60M WTpadibl U CaHKLUMM CO CTOPOHbI perynsatopos. Hanpumep, B mHaHCO-
BOW c(pepe HeLOCTYMHOCTb OHManH-6aHKMHIa MOXET Bbl3BaTb MHTEPEC CO CTOPOHbI PErYNATOPOB U Hanoxe-
HWe LTpadhoB 3a HapyLIeHWe CTaHgapToB 6e30nacHoOCTL.

1 Uckun oT knneHTOB: KnneHTbl, NoCTpagaBLume OT HEAOCTYMHOCTY CEPBIUCOB, MOTYT NoAaThb UCKM NPo-
TMB KOMNaHuu, Tpebys KOMNEeHcaLmmn 3a NpUYMHEHHbIE Heyao6CTBa Unm YObITKM.

MpumepbI peanbHbIX aTak U MX NOCNEeACTBMA:

1 Ataka Ha Dyn (2016): B 2016 rogy 6oTHeT Mirai atakoBan nHTepHeT-npoBaitgepa Dyn, 4to npuseno
K HEZOCTYNHOCTM KPYMHbIX BEO-CainToB, Takux kak Twitter, Reddit, n Netflix. Ota ataka nokasana, kak ys3su-
MOCTb OZIHOTO MpoBanaepa MOXET NOBMUATL HA MHOXECTBO KOMMaHWA U Nonb3oBaTenen no Bcemy mupy. ®u-
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HaHCOBble YObITKW OLEHWBANMCb B MUMMOHLI 4ONNAPOB, a PenyTauyoHHbIE NOTepW NOCTpagani Kak Ans
aTakoBaHHbIX KOMNaHUK, Tak u ang camoro Dyn.

1 Ataka Ha GitHub (2018): B 2018 rogy GitHub cTonkHyncs ¢ ogHon 13 cambix MOWHbIX DDoS-atak B
ncTopum, Koraa ataka gocturna nuka B 1.35 Téut/c. GitHub yganock otpasutb ataky bnarogaps ucnonb3o-
BaHMIO CUCTEMbI aBTOMaTnyeckoro cMsardyeHus DDoS-atak. HecMOTpst Ha yCnewHoe oTpaxeHue, KOMNaHus
Bblna BbIHYXAeHa MHBECTUPOBATL B AOMNOSHUTENBHbIE Mepbl 6e30MacHOCTM 1 YKpenneHne MHPPacTPyKTypb.

3aknioyeHue

BnnsHne DDoS-aTak Ha GU3HEC MHOrorpaHHO 1 MOXET 3aTparuBaTb pasfinyHble acnekTbl 4esTeNbHO-
CTW KoMnaHun. ®uHaHcoBble YObITKW, penyTauMoHHble NOTEPU, OnepaLmMoHHble cboun 1 3aTpaThl Ha BOCCTa-
HOBMeHWe 1 6e30MacHOCTb — BCe 3TO MOAYEPKMBAET BAKHOCTb KOMMMIEKCHOTO MOAXOAA K 3aliuTe OT TakuxX
yrpo3. KomnaHum fOsmkHbl ObITb FOTOBbI HE TOMBKO K NPeLoTBPpaLLEHIO aTak, HO U K BbICTPOMY pearmpoBaHuio
1 BOCCTAHOBJIEHWIO NOCIE NHUMOEHTOB, YTOOLI MUHUMU3UPOBATHL UX BO3LENCTBIME Ha BU3HEC.
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AHHoTauus. B pabote NpeAcTaBNEHO ONKUCaHWe OCHOBHOTO (hyHKLMOHAMa paspaboTaHHOro NporpaMmMHoro
CPeACTBa, NepCrekTUBLI €10 pasBuTIS. Takke ONUCaHO MpaKTUYeckoe HasHayeHue W nokasaHa paboTa npo-
rpaMMHOr0 CpeACTBa.

KnioueBble cnoBa: reHepatop, aBTomMaT3aLysl, BeG-CTpaHuLa, Be6-cailT, MH(hOPMaLMOHHbIE TEXHOMOMMM.

THE GENERATOR OF HTML PAGES IN THE “ABOUT US” FORMAT

Andreichuk Olga Nikolaevna,
Afanasyev lvan Andreevich,
Vinogradov Timofey Igorevich

Scientific adviser: Andreichuk Olga Nikolaevna

Annotation. The arcticle presents a description of the main functionality of the

developed software, the prospects for its development. The practical purpose is also described and the opera-
tion of the software tool is shown.

Key words: generator, automation, web-page, website, information technology.

BeepneHue. Beb-cainT — 310 MHGhOPMALMOHHAs €AMHMLA B MHTEPHETE, Pecypc 13 Beb-CTpaHuL (4oKy-
MEHTOB), KOTOpble 06beaMHEHbI 00LLei TEMOII 1 CBA3aHbI MEXAY APYr C APYroM C NOMOLLb ccbinok[1]. Beb-
CalTbl HanpaBMeHbl Ha CHIMKEHWE TPYA0EMKOCTM NPOLIECCOB nowucka, 06paboTkh 1 npefcTaBneHns uHgopma-
Lym.

Pa3BuTIE COBPEMEHHOMO 06LLECTBA HEBEPOSTHO AMHAMUYHO, U OLHOW M3 FMAaBHbIX NPUYMH 3TOTO SBNS-
eTcs CTpemMuTensHoe passutie Beb-texHomnoruin. C nosieneHnem VIHTepHeTa MHOMe 3afaym CTanu peLuaTbes
OHnanH. Beb-cantbl N MHTEPHET-NNATOPMbI, KOTOPLIE HE4ABHO BOLLMM B HaLLy WU3Hb, CTAHOBSTCS BCe 6o-
nee BocTpeboBaHHbIMK. VX OCHOBHOE NPEUMYLLECTBO — 3TO BO3MOXHOCTb BbICTPOro AocTyna u obMeHa MH-
(hopmauen, 4To AenaeT akTyanbHbIM CO34aHNE Pa3nuYHbIX BEB-NPUNOXEHMIA M CEPBUCOB.

Beb-cTpaHuua — 310 JOKYMEHT MW MHCOPMALMOHHBI PECYPC B MHTEPHETE C COBCTBEHHBIM YHUKAmb-
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HbiM URL.[2] BaxHoCTb Takux BeB-CTpaHWL, 3aKIiYaeTcs B TOM, YTO OHM NMpeAHa3HayveHbl Ans YnpoLeHus
BbINOSTHEHWUS MHOXECTBA 3aau.

C pasBuTMEM OHMANH-NPUCYTCTBUS OPEHAOB 1 KOMMaHUIA, CTpaHuLpl «O Hac» CTAHOBATCS KIHOYEBLIM
WHCTPYMEHTOM ANS NpeSCcTaBneHns MHOoPMaLMK 0 KOMNaHuu, e€ Liensx, UCTOpUM 1 KOMaHAe.

OpHako cosfaHue v nogaepxka Takux CTpaHWL, MOXeT BbITb TPYAOEMKUM NpoLeccoM. ABTOMaTU3NP O-
BaHHbI reHepaTop HTML cTpanuy dopmata «O Hac» NOMOXET CIKOHOMUTL BPEMS 1 PECYpChbl MPpK CO3AaHUM
1 0BHOBIEHUM NOAOBHBIX CTPAHNL,.

Llenbto nccnegosatensckoit paboTel sBnsietca paspabotka reHepatopa HTML cTpanuy dhopmata «O
Hacy VerstkAi, a UMEHHO:

—  cnpoekTupoBaTb M pa3paboTtatb Beb-cepauc ans reHepaumm HTML-cTpanuL;

—  paspaboTaTb afanTUBHO-MOHATHLIA NOMNb30BATENLCKUA MHTEPGENC ANS B3AUMOAENCTBUS C Npo-
rPamMMHbIM CPEACTBOM;

—  peanu3oBaTb (hYHKLMOHAN ANs reHepauuy CTpaHuL, Cnorb3ys 3aroTOBMEHHbI HAboP AaHHbIX;

—  peanu3oBaTb (hyHKLMOHaN Ans Nerkoro 1 GbICTPOro BBOAA NapaMeTpoB CTpaHULbI;

—  peanu3oBaTb (hYHKLMOHAN ANs KOPPEKTUPOBKM U USMEHEHUS CTEHEPUPOBAHHON CTPaHMLbI;

—  peanu3oBaTb (DYHKLUMOHaN ANs 3arpysku MoSb30BaTeNbCKUX AaHHbIX Kak B pexumMe pearibHoro
BPEMEHM Yepe3 caM UHTepdeic, Tak 1 rmobanbHOro NonosiHeHUs Habopa AaHHbIX C UCMONb30BaHWEM CUCTE-
MbI KOHTpOnNs Bepcui Git.

OcHoBHas 4acTb. Be6-caiT — MOLLHbIA MHCTPYMEHT, NO3BONSIOLWMIA SKOHOMUTL BPEMSI U PECYPChI, a
TaKke obecneymBaroLLmMin JOCTYN K LUMPOKOMY CreKTpy MHdopmauun 6e3 HeoBXoAMMOCTM YCTaHOBKM 4OMO -
HUTENbHBIX MPUNOXKEHWI.

VerstkAi

A simple Website generator

Puc. 1. 3anyck nporpamMmmHoro cpeactea

CompanylLogo

Puc. 2. Mpumep creHepupoBaHHOW CTpaHULbI
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C nomouybto VerstkAi nonb3oBatenn cmoryT 6bICTpo 1 nNpocTo co3aatb «O Hac» CTpaHMLy U NepcoHa-
nu3npoBartb ee nog cobeTBeHHbIe TpeboBaHMAKenaHMs, a nocne aKCnopTUPOBaThb pesynbTart.

lMocnepgoBaTenbHOCTb PaboTbl NPOrPaMMHOO CPEACTBA BbIFNAAMUT Tak:

—  3anyck cauta;

—  BBOf Ha3BaHWS KOMMNaHWW 1 €€ ONUCaHUS;

—  KOMMOHOBKA MOMYyYeHHbIX BXOAHbIX AaHHbIX

—  MCMOSb30BaHWe BXOAHbIX AaHHbIX Ans cbopa MaTepumaros (TEKCT 4Ns CTpaHWLbl, U30BpaxeHus u

—  CO3/aHu1e CTpaHuLbl, C UCMOMNb30BaHWEM 3aroToBMNEHHOro Habopa AaHHbIX

—  W3MEHeHWe NOSTyYMBLUENCSA CTPaHULbI, C UCMONb30BaHKEM NOSYYEHHOro MaTepuana

—  BbIBOJ CTPaHULbl B NONb30BATESNLCKUIA MHTEPXENC;

—  BO3MOXHOCTb 9KCMOPTa CTPaHWLbI NOSb30BaTENEM.

Vicnonb3oBaHue NpaBWUIbHOM NOMMYECKO apXWUTEKTYpbl MO3BONWT co3aaTh 6onee apdeKTUBHYO W
HaZeXHYK0 NOAAEPXKKY, YA0BNETBOPSIOLLY TpeboBaHWAM NoNb30BaTENEN.

VHTEpenc nporpaMMHOro CpeacTBa NpeacTasnseT coboi Beb-npunoxeHne, UMetoLLmMe ABa nons Ans
BBOAA NapaMeTPOB M KHOMKa Ans CTapTa reHepauum cTpaHulbl. HTepdenc npunoxeHus UHTYMTUBHO NOHS-
TEH 1 yaobeH.

VHTepdenc cosaaH ¢ nomoLlbio Beb-dpeitmaopka Streamlit, 4o obecneunsaet ero ctabunbHyto pabo-
Ty.

lMonb3oBaTesnto Beb-cepBuc NpeanoxuT BBECTW BCero Aga napametpa (puc. 1). Monb3oBatenb BBOAUT
Ha3BaHWe KOMNaHuK1, ee OnucaHue 1, NO HaXaTUI0 HYXXHOW KHOMKK, BydeT 3anyLieHa noruka, 0TBevarLas 3a
CO3/aHue CTpaHuLpbl (puc. 2).

3aknioueHue. B xoge BbINOMHEHWS UCCneaoBaTenbekoro npoekTa bbin paspabotaH reHepatop HTML
cTpanmy hopmarta «O Hacy VerstkAi Ha s3bike nporpammupoBaHus Python.

[MpoekT BblIN HanpaBMneH Ha peLLeHre akTyanbHoW NpobrneMbl co3aaHns 1 NOAAePXKK CTpaHuy «O Hacy
Ha BeO-canTax komMnaHuii u 6peHaoB.  ABTOMaTM3auust npouecca co3danns ctpanuy «O Hac» mossonuna
CYLLECTBEHHO CHU3UTb BPEMEHHbIE M TPYAOBbIE 3aTpaTthbl, YTO AenaeT NPOeKT 0COBEHHO LEHHbIM Ans KoMna-
HW 1 BPEHOOB, CTPEMSLLUXCS ONTUMU3UPOBATL CBOU OHMAH-PECYPCHI.

lMepcnekTvBbI pa3BUTUS NPOEKTA:

- nonorHeHne Habopa JaHHbIX ANS YIyYLWEeHNs reHepauuin CTpaHny,

- COBEPLUEHCTBOBaHWeE anroputmMoB, Ans bonee feTanbHOM reHepaLuy CTpaHuLbl

- co3aaHue yaobHbIX MHCTPYMEHTOB AN NEPCOHaNbHOrO peaakTupoBaHus CreHepupoBaHHoON CTpa-
HULbI
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MOAr0TOBKA KOH®WI'YPALIMN CETEBOT0
060PY/10BAHWA C NCT0Nb30BAHMEM
NHMOPMALIUW, BHECEHHOW B GUCTEMY
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®rb0Y BO «CaHkT-MeTepbyprckuit rocy4apCTBEHHbIN YHUBEPCUTET
TenekoMmyHukaumm um. npod. M.A. boHy-bpyesuyar

AHHOTaUmA: aBTOMaTU3aUmMs NOArOTOBKA KOHUrypauum ceTeBoro 0bopyaoBaHus SBMSETCA KMOYEBLIM ac-
NekToM adeKTUBHOTO ynpasnenus | T-uHpacTpykTypon. B cTatbe paccmartpuBaloTcs METOAbI UCMONb30Ba-
HWA cucTeMbl WHBeHTapusaumn NetBox ans ynpollenns gaHHoro npouecca. OnucbiBaeTcs, kak MOXHO UM-
nopTupoBatb MHopmaumio 06 obopyaosaHun B NetBox nocpeactsom ainnos B hopmate CSV, a Takke n3-

BrekaTb AaHHble n3 NetBox ¢ nomoLbio API-uHTepdheica, npuMeHss a3bik nporpammuposanus Python.
KnioueBble cnosa: IPAM, DCIM, NetBox.

PREPARATION OF NETWORK EQUIPMENT CONFIGURATION USING INFORMATION ENTERED INTO
THE IPAM AND DCIM SYSTEM

Derzhko Dmitriy Yaroslavovich,
Zaidi Akram Amir,

Musetaka Elijah,

Saad Abdillahi Alo

Abstract: Automating the preparation of network equipment configuration is a key aspect of effective IT infra-
structure management. This article discusses how to use the NetBox inventory system to simplify this process.
It describes how you can import equipment information into NetBox via CSV files and retrieve data from Net-
Box using an APl interface using the Python programming language.

Key words: IPAM, DCIM, NetBox.

CoBpeMeHHble MHGOPMaLMOHHbIE TEXHOMOrMM TPebYIoT BbICOKOI((EKTHUBHBIX M aBTOMATU3MPOBAHHbBIX
PeLeHnn ans ynpaeneHus ceteoi uHpacTpyktypoi [1]. OgHUM 13 KNIOYEBbIX 3NEMEHTOB YCNELIHON Opra-
HW3aLuMK CETEBOTO NPOCTPAHCTBA ABMSETCSH TOYHOE U CBOEBPEMEHHOE YNpaBreHne KOHUrypaumern ceTesoro
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obopyaoBaHus. B 9TOM KOHTEKCTE CUCTEMbBI MHBEHTApPW3aLMK UrPaKOT BaXHYI0 posib, NPEAOCTaBNAS LEHTpa-
NN30BaHHbIN W CTPYKTYPUPOBAHHbIN NOAXOA K YYETY W YNpaBIieHUo pecypcamiu.

NetBox, kak ogHa 13 Befywymx nnatopm AN UHBEHTapU3aLuUn 1 ynpaBneHns CETEBON MHAPPaCTpy K-
TYpoW, npegniaraeT MHOrOQYHKLMOHarbHbIE UHCTPYMEHTbI A1 aBTOMAaTM3aunMn 3Tux npoueccos. C NOMOLLbI0
NetBox MOXHO 3HauMTENbHO YNPOCTUTL 3a4auu, CBSA3aHHbIE C KOH(Mrypaumen obopyLoBaHWs, MUHUMU3NPO-
BaTb PUCK OLIMBOK M NOBbICUTL 061Uy 3dhhekTMBHOCTL paboThl IT-oTaena. VHTepdenc NetBox nokasaH Ha
pucyHke 1.

@ Unlock Dashboard

Puc. 1. FnaBHas ctpaHuua NetBox

VmnopT aaHHbIx B NetBox yepes CSV-ghaiin - 310 yaobHbIN 1 apdeKTUBHbIN cnocobd MaccoBoro Ao-
BaBneHust yCTPOWCTB B cucTeMy [2, 3]. ITOT MeToZ no3BonseT n3bexatb py4yHOro BBOAA AaHHbIX U MUHUM K-
31poBaTh BEPOSTHOCTb OLWNBOK. MMepBbIM LIaromM B NpoLecce aBTomMaTh3aLny NoAroToBKY KOHAUrypauum ce-
TE€BOr0 060pyA0BaHMS SBNSETCA NOATOTOBKA AaHHbIX Anst umnopTa B NetBox. ®ainnbl B hopmate CSV vacto
UCMonb3ytTCs AN 3TOM Lenu Bnarogaps wx npoctoTe u ypobeTsy. ®aiin AOMmKeH BKNKYATh CriedyoLme
obsi3aTenbHble CToNnbubI:

1 name — nms ycTpoOWCTBa;

1 device_type — Tun yctpoincTaa (Hanpumep, Eltex MES2324);

9 device_role — ponb yctponctea (Hanpumep, Aggregation Switch);

9  site — canT unm nokauus yctponctsa (Hanpumep, Main Office);

9 status — crartyc yctponcrtea (Hanpumep, Active).

Momumo obsizaTenbHbIX cTon6buoB, CSV-thain MoxeT cogepxaTb AONOSMHUTENBHbIE NOMS, KOTOpbIe
no3sonstoT Bonee AeTarnbHO OnucaTh YCTPOMCTBO. HEKOTOPbIE M3 HUX BKITHOYAIOT:
serial — cepuiHbIN HOMEp YCTPONCTBA;
asset_tag — nHBEHTapPHbIN HOMEP;
rack — CTOWKa, B KOTOPO YCTAHOBIIEHO YCTPOWCTBO;
position — no3snuus B CTOMNKE;
tenant — apengatop, ecnv YCTPONCTBO UCNONb3YETCS HECKONMBbKUMI OpraHu3aLmsamm;
platform — nnatdhopma nnu onepawmoHHas cuctema yCTpONCTBa;
comments — KOMMEHTapWUW UV SONONHUTENbHbIE 3aMETKM.

lMocne umMnopTa AaHHbIX MOXHO CO34aTb TOKEH JOcTyna u paboTtaTth ¢ cuctemon yepes API. K npumve-
py, ucnonb3ys S3blk nporpamMmmupoBanns Python n 6ubnuoteku requests, BO3MOXHO MOMYYMTb CMMCOK
YCTPOWCTB W3 CUCTEMbI, YTO NPEACTABMNEHO B NIUCTUHTE 1.
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MMonyyeHne faHHbIX Yepe3 APl NetBox c wcnonb3oBaHuem Python nossonsietT aBTomMaTU3upoBaTh
yrpasJieHWe CeTeBON WHAPACTPYKTYPO U MHTErpaLMio C ApyruMi cucteMamu. B aTon ctatbe Mbl paccMoT-
penu, Kak HacTpouTb goctyn K APl W HanucaTtb CKpUNT AN NOSyYeHUs cnucka YCTpoucTB. [puBeneHHble
NpMMepbl MOXHO aZanTupoBaTh MOA KOHKPETHbIE HYXAbl W 3a4ayu, pacwmpss yHKLMOHANBHOCTb CKPUNTOB
Ans bornee CNoxHbIX CLeHapues.

Nuctunr 1. Kog ans nonyvyeHus uHchopmMaummu o BHECEHHOM 060pyA0BaHUM

import requests

netbox_address = 'localhost'

# URL Hdzv sdzzyj ddv MfdméoO EMistes2 Mmise
netbox_url = f'https:/{netbox_address}/api/dcim/devices/'

# 1 Oh -BBE j dz

api_token = '55bcd7c4c2735ef357f56d122b74d3d30e2611b1

# 1 06tsdizsoa ¢ d HAzv OklsjdsdWdsOydd d ESOLOddw Isdt
headers ={
‘Authorization’: fToken {api_token}',
‘Content - Type': 'application/json’,

}

def get_devices():
response = requests.get(netbox_url, h eaders=headers)
if response.status_code == 200:
devices = response.json()['results']
for device in devices:
print(f'Name: {device['name']}, Type:
{device['device_type'|['displayT}, Role:

{device['device_role['display']} , Status:
{device['status['label}")
else:

print(f'Failed to retrieve devices: {response.content}")

# 100kMe WEdWS ydd dLedzj yj dzdw H Odzdz =
def main():
get_devices()

if _name_ ==" main__ "
main()
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YIK 21474

BAVAHNE TEMNEPATYPbI BO3[IYXA HA
KOJIEEOBPA30BAHWA B ACAJIbTOBETOHHBIX
[OKPbITWAX

YPOKOB ACNWAUH XYLUBAKTOBIY,

[I0KTOP TEXHUYECKNX HayK, Npodheccop

HAPMAHOB AKBAP  Y3WBOEBIY,

0a30BbIl JOKTOPAHT

MAMATKYJI0B MY3AD®AP TALLBAEBWY

cTapLuui npenogasaTenb
TaLlKeHTCKUI rocyAapCTBEHHbIN TPAHCMOPTHBLIN YHUBEPCUTET

AHHOTaums: OTCyTCTBUE D,eq)eKTOB Ha aBTOMOBUIBLHON aopore ABndeTcqa 0CHOBHbIM d)aKTOpOM BesonacHo-
CTW [OPOXHOIo ABUMXEHNA. BmecTe ¢ aBTOMOOUIBHBIM 6yMOM K MHOrO4UCI1€HHbIM npo6nemaM, BO3HUMKaAO-
UMM Ha HaLlnX aBTOMOOUIBHBIX aoporax, an6anu'|aCb elle ogHa — WHTEHCUBHbIN M3HOC, I'IpVIBOD,FILLl,VIVI K
o6pa305aHmo Konewu, 4to, B CBOKO o4epedb, HEraTMBHO CKa3biBAE€TCA Ha BesonacHocTy [OPOXHOro ABMXEHNA,
KoJiesd CTaHOBUTCA I'IpVI‘-IVIHOﬂ aBapMﬁ, npuyem ¢ 4OCTAaTOYHO CEPbE3HLIMWU NOCNEACTBUAMMN.

KntouyeBbie cnoBa: AC(*)aI'IbTOGGTOH, AOPOXHOE MOKPbITUE, NorogHaa Temneparypa, JOPOoXHOA oaexaa, Ko-
ﬂ6906pa3OBaHMﬂ.

THE EFFECT OF AIR TEMPERATURE ON RUTTING IN ASPHALT CONCRETE COATINGS

Urokov Aslidin Xushvaktovich,
Narmanov Akbar Quziboyevich,
Mamatkulov Muzaffar Tashbayevich

Abstract: The absence of defects on the road is the main factor in road safety. Along with the automobile
boom, another one has been added to the numerous problems arising on our roads - intense wear and tear,
leading to the formation of ruts, which, in turn, negatively affects road safety; ruts become the cause of
accidents, with quite serious consequences.

Key words: Asphalt concrete, road surface, weather temperature, road base, rutting.

[MorogHo-KNMMaTUYeckne YCoBus pecnybrnky pasnuyHbl, a npu CTPOUTENbCTBE U WUCMOMb30BaHUM
acanbTOBETOHHBIX MOKPLITUA Ha aBTOMOOWUIBHBIX JOpOrax Ux cneuuduyeckne xapakTepuctuku Tpebytot
noaxoaa B COOTBETCTBMM ¢ TpeboBaHuamm [1] u [2]. MoTOMY YTO COMHEYHbIA CBET, BbICOKas Temnepatypa,
BeTep, OOXOb, CHEr M [HW, Korga neToMm Temnepatypa gocturaet +70+80 [3], okasblBatOT HeraTuBHOE
BO34eicTBME Ha actanbTOOETOHHOE MOKPbITUE. MHOrONETHMIA OMbIT MCMONb30BAHUSA TaKWX MOKPbITUI
noKasblBaeT, YTO B psfe Cly4YaeB OHW He JOCTUralT cpoka CnyxObl, ykasaHHOro B MpOEKTe, MOCKOSbKY
W3MEHeHUs nof BO3Z4eNCTBUMEM AecdopMaLmi B CYXOM U KapkoM KnuMate Mano WU3yyeHbl U OTAEMNbHO He
paccMaTpuBaOTCA B CBSA3N C MECTHBIMMW KITMMATUYECKUMU YCIOBUSIMMA.

B Hawen pecnybnuke netom noroga aocturaet 40 °C (nHorga 50 °C), 310 03Ha4aeT YTo Temnepearypa
nokpbITMsa gocturHet 60-70 OC, Ha ocHoBaHuM [4] TemnepaTypa pasmsiryeHns Gutyma coctasnsiet 33-52 OC,
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TOECTb NPM BbICOKUX TeMmepaTypax NpoyHocTb acchanbtobetoHa npu 20 u 50 °C cHukaeTtcs Ha 3-4 pasa. Bo
BPEMSI ABMXEHWUS TPAHCMOPTHBIX CPEACTB NO acqanbTOOETOHHBIM MOKPbITUAM, KOTOPblE PAa3MArYUMNNUCL Npu
BbICOKMX TemnepaTypax 4 nepewsny B NNacTUYHOe COCTOSIHWE, MOA BO3AEMCTBMEM TFOPU3OHTANbHON CUIbl
KOnec TPaHCMOPTHbIX CPEACTB BO3HMKAET TpeHue 06 actanbTobeToH, BbidbiBalee AedopMaLmio
MOKPbITHA.

BenuunHa 1 Tvn gedhopmaum oT BO3AENCTBIUS BbICOKOM TEMNEPATypbl 3aBUCUT OT MPOACIKATENBHOCTY
BO3AENCTBMSA B TeYeHWe OHA M roga. log BO3OENCTBMEM CONHEYHOrO CBETa W BbICOKMX TemmnepaTtyp M3HOC
BuTyma yckopsieTcsi, ucuyesaeT CBOMCTBO 3MaCTUYHOCTW. W nog BAWSIHMEM BbILUEM3NIOKEHHOTO CHIKAETCS
[0MNroBeYHOCTb acanbtobeToHa. Mpouecc 0bpa3oBaHus koneeobpasoBaHus B achanbTOOETOHHOM MOKPbITUN
COMPOBOXAAETCH OCTATOYHbIMK AepOpPMaLMAMM W HAKOMMEHWEM CTPYKTYPHOW LLEPOXOBATOCTM MOKPbLITUS C
TEYEHNEM BPEMEHMN N MOXET NPOUCXOAUTL B OAHOM, ABYX M Bonee crnosix 4OPOXKHOM KOHCTPYKLK [5].

Mo 3TMM npWYMHaM K MOKPbLITUSM NpeabsaBnsoTcs ocobble TpeboBaHMs k koneeobpasoBaHus Ans
Ka)K[oro 1Ccnonb3yemoro Cnosi, OCHOBaHHbIe Ha [6] (Tabnmua 1).

Tabnuua 1
Yron HaknoHa KpuBoi
N . CpegHss rnybuHa
Ycnosus Cnoi gopoxHoW koneeobpa3oBaHws, He JOMKHO
koneeobpasoBaHus, He
ABWXEHUS ofexnabl npeBbILLaTh MM Ha Kaxzable
bonee mm
1000/mm
Cnoin ocHoBaHust 8,0 0,30
Tsxenbin HwxHui cnow 55 0,25
BepxHuit crion 40 0,15
Cnoi1 ocHoBaHust 9,0 0,40
CpepaHui HuxHWiA cnon 6,0 0,30
BepxHuii crion 45 0,20
Crioi ocHoBaHus He HopmupyeTca He HopmupyeTcs
TNerkni HuxHWI crnon pMApY pMiApY
BepxHuit cron 6,5 0,30

Mpu pabotax [7] npuBeaeHbl Tpebosanns k LLMA n 3HaveHmns ans LMA:
- cpefHsas rnybuHa koneeobpasoBaHus He JOMKHO NpeBblwaTh -4,0 MM;
- YKIOH Koneeobpa3oBaHus He 4omkHO npesbiwatb 0.15 mm / 1000.

P

A IS . Sk i |
Puc. 1. Buabl koneeobpa3oBaHus Ha Puc. 2. Buabl cABMroB Ha NOKPbLITUM
MOKPbITUK

Mpn BbICOKMX TemnepaTypax nnacTMyHocTb GuTyma B accanbTobeToHe obpasyetcs B pasHbix
TONbLUKHAX, TOECT NpU BbICOKMX TEMNEpPaTypax oH pasmsiryaetcst. Mpu npoxoae 6orbLUErpy30BbIX aBTO Yepe3
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[0pory BbicOkasi Temnepatypa cnocobeTsyeT 6omnblinMM casuram Ha acganbTobeToHe W paspyllaeT ero
CTPYKTYpY (puc. 2).

Mpu nosbiweHre Temnepatypbl bonee 70 0C Ha nokpbiTuM obpasyeTcs koneeobpasosaHus (puc.1) u
CABUIM PasHbIX TUMOB (puC. 2).

KoneeobpasosaHns fensatcs Ha Apa Buaa. [10BEpXHOCTHble U KONeeobpasoBaHWst B HUXKHUX CMOSX
MOKPBLITWSA, 1 €CTECTBEHHO OHM 0OPA3YIOTCA HA NOBEPXHOCTU U HA HUKHUX CIIOSX:

[OBEpXHOCTHbIE - MOBEPXHOCTHbIE MNPOAOSbHbIE Aedhopmauny, obpasyllime Ha BepxHen 4acTu
MOKPLITUA B pe3ynbTaTe NOBbILLEHNS TEMNEPaTYpPbl AOPOXHON OAEXKAbI, B pe3yrbTaTe BbICOKOM TeMnepaTypbl
W HENPEPbIBHOTO ABMXEHUS GONbLUIErpy3HbIX TPAHCMOPTHbLIX CPEACTB;

Koneeobpa3oBaHns B HXHWUX CMOSIX MOKPbLITUSA - rMyboKMe nNpofonbHble fedopmaLim 06yCroBreHs!,
rnaBHbIM 00pa3oM, HU3KOW MPOYHOCTLIO 3EMIISIHOrO MOMOTHA W CIIOEB OCHOBAHWS W MOBbILIEHUEM YPOBHS
BMaXHOCTW TPYHTA OCHOBaHUS [OPOr B BECEHHWE W 3UMHUE MeCAUbl K3-32 CHUWXEHUS MPOYHOCTU
KOHCTPYKLMW SOPOXHOM OfexXabl NpK ABWKEHUN TPAHCTOPTHbIX CpeacTs [8, 9].

CocTosHus koneeobpasoBaHus Ha NONEPEYHOM CEYEHUM Ha aBTOMOOMIBHBLIX AOpOrax ¢ acarnbToBbIM
NOKpbITMEM (puc. 3a u puc. 36)

Han FHIIOHPaK H3H Vi anap

YHI FHIIOHPAaK H3H

Puc. 3. OcHOBHble cxeMbl Koneeobpa3oBaHusa Ha achanbTO6GETOHHOM NOKPbLITUMN.:
a-NoBepPXHOCTHbIE; 0-Koneeobpa3oBaHMA Ha HUKHUX CNOSAX.

[ecdopmaLuy NOBEPXHOCTU MOKPbITUS  BbI3LIBAIOTCS TakKe MPUPOIHBIMA U KIUMATUYECKUMM
(bakTopamn. CmaumBaHue rpyHTa psga MaTepuanos, UCMOMNb3yeMbIX ANs ApeHaxa Aopor 1 AOPOXHBIX O4eXa
(HeKapkacHbIX W CoAepXaLlmX MHOrO MUHEparnbHbIX KOMIOHEHTOB), MPUBOAMT K CHXXEHMIO MX MPOYHOCTHbIX U
AehopMaLyoHHbIX nokasaTenen.

Temnepatypa nokpbiTst [10] Takke OkasblBaeT CyLIECTBEHHOE BNWSHWE Ha CBOWCTBA MaTtepuasos,
COAEpXalUMx opraHuyeckue cessylowme. Mpu HU3KUX TemnepaTypax WX MOZYMb YNpyroctTi CyLECTBEHHO
Bo3pacTaeT [11] u, COOTBETCTBEHHO, CHKAETCS ynpyras CNocOOHOCTb, TEM CamblM YBENMYMBAS XPYNKOCTb
OpraHnyeckmx cBssytoLmx. [pn BbICOKMX TEMMepaTypax CHKaeTCs MOAyIb YNpyrocTu aTUX MaTepuanos, ux
3MaCTUYHOCTb W MPOYHOCTb.

B pesynbTate aHanu3a koneeobpas3oBaHus, 0bpa3oBaBLIMECS HA ac(anbTOBETOHHOM MOKPbITUW,
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MOTYT NPUBECTY K CEAYHOLMM NOCHEACTBUSIM:

- 06pasywT pedekTbl, Bbl3BaHHble COBMECTHbIM  BO3AEHACTBMEM  BbICOKOTEMMEPATYPHbIX
KMMMaTUYeCKMX (haKTOPOB U TSXKENbIX TPAHCTIOPTHbIX CPEACTB;

- noTeps (hr3MKO-MEXaHUYECKNX CBOMCTB BUTYMa 13 3a BbICOKMX TEMMEPATYP;

- Ny4yeHnobpa3oBaHMe BeAyLLME K pa3pyLLEHNIO AOPOTU.

31 nedhekTbl 06bIYHO 0Gpa3yeTes U3 3a HEYCTONYMBOCTY acdanbToBeToHa K BbICOKMM TeMnepaTypam
NETOM, K BOAE ¥ MOPO3Y B 3MMHUIA nepnof. CyLIeCTBEHHO 3Ti AedEeKTbI HANPsIMYIO BNSIOT K Ge30MacHOCTY
[I0POXXHOrO ABWXEHWS M CNOcOBCTBYIOT BO3HMKHOBEHMIO [1TIT HAa aBTOMOBMIIbHBIX AOpOraX.
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ONTAMMW3ALIA NPOLIECCA BEB-PA3PABOTKM
BNATOJ1APA BblbOPY KOPPEKTHOW
METOA0/10r MK

N106POBOJbCKMN B.C.

MarmcTpaHT
BI'TY «BOEHMEX» um. [1.9. YctnHoBa

AHHoTaums: B paboTe paccMOTpeHbl CTagun paspaboTku BeBG-npunoxeHns, dakTopbl, KOTOpble MOryT Mo-
BNMSATb Ha NNaHMpOBaHWe pa3paboTku, pacCMOTPeHbl 0COBEHHOCTN MOAENEN KM3HEHHbIX LMKIOB BEO npu-
NOXEHMsl, B YaCTHOCTU Kak BblOOp OMpedenéHHOM MEeTOZOoNMorMK BRMSET Ha acnekTbl pa3paboTku Beb-
NPUIOXEHNNA.

KnioueBble cnoBa: MOAENM XU3HEHHbIX LMKMNOB, TPOMCTBEHHAS OTPAHUYEHHOCTb, BEG-NPUNOXeHME, NnaHu-
pOBaHWe, METOAOONS, KackagHasi MOAESb XM3HEHHOIO LKA, rMbkas MOLENb XM3HEHHOTO LKA,

OPTIMIZATION OF THE WEB DEVELOPMENT PROCESS DUE TO THE CHOICE OF THE CORRECT
METHODOLOGY

Dobrovolsky V.S.

Abstract: the paper considers the stages of web application development, factors that may affect develop-
ment planning, and considers the features of web application lifecycle models, in particular how the choice of a
certain methodology affects aspects of web application development.

Key words: life cycle models, threefold limitation, web application, planning, methodology, cascade life cycle
model, flexible life cycle model.

OueHka W NnaHupoBaHue SBNSOTCA (yHAAMEHTaNbHLIMK dfleMEeHTaMK YCMELLHOrO NPoekTa B paspa-
BoTKe nporpaMmMHOro obecneyeHms, He3aBMCKMO OT ero MacliTaba v 3Ha4MmocTu. B mupe paspaboTku npo-
rpaMmHoro obecneyeHmns, Mbl MOCTOSHHO 3agaeM cebe Bonpoc: "YTo Mbl co3gaanm M korga ato bydet 3a-
BepLLeHo?" Bbibop noaxodslen MeTomornormm paspaboTkii MOXET 3HAYUTENbHO NOBMUSATL Ha 3hdeKTnB-
HOCTb M Ka4eCTBO KOHEYHOrO NPoAyKTa.

CornacHo TOCT P UCO 9241-151-2014, ctaHpapTy ycTaHaBnMBAOLWMMKU cTaguu pa3paboTku npo-
rpamMmm 1 NporpamMMHON AOKYMEHTALWMM NSt BBIMMCTINTENBHBIX MALUMH, KOMMIEKCOB M CMCTEM HE3aBWUCUMO OT
NX Ha3HayYeHUs 1 0BNacT NPUMEHEHMS, MOXHO BbIAENNTb HECKOMBKO CTaauN:

- TEXHUYECKoe 3agaHue,

- 3CKW3HbIA NPOEKT,

- TEXHWYECKUM NPOEKT,

- pabounit NpoexT,

- BHEOpeHue.

CnegyeT OTMETUTb, YTO AaHHbIN NPOLECC NpeaCcTaBnseT cobom TMNOBOW NPUMEpP U He OTHOCUTLCS ab-
COMIOTHO KO BCEM NPUMOXEHMAM. PasnnyHble KOMMaHWM MOTyT UMETb pa3Hble Noaxodbl Kk paspaboTke, B 3a-
BMCUMOCTY OT YPOBHSI BOBMEYEHHOCTY KIMEHTA UMW Aaxe OT TOro, ABNSETCS N MPOEKT cTapTanom 6e3 knu-
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eHTa. ECTb MHOrO HI0@HCOB, KOTOpbIE MOTYT MOBAMSATL Ha Npouecc co3aaHus npoaykta. Paspabotka Beb-
NPUMOXEHNS BKNKOYaeT B cebs1 HECKOMbKO 3TanoB, KOTOpble 0BecneynBatoT YMEHbLUEHMIO PUCKOB, CNeaoBa-
TEMNbHO, YBENUUMBALOT LUAHC K CO34aHMI0 yenewHon Be6-nnaTqopMbi.

Ha aTtane TexHu4eckoro 3afaHus onpeaenstoTcs OCHOBHbIE TpeboBaHUS K NPOEKTY, ero Lenum 1 3agayu.
JTOT 3Tan CNYXUT OCHOBOW AN JarnbHENLWero NNaHUpoBaHUs U NPOEKTUPOBaHMS NPOJYKTa.

3aTteM cnefyeT aTan 3CKU3HOMO NpoeKTa, B KOTOPOM MPeAoCTaBnstoT npeaBapuTesibHbIA NNaH paspa-
BOTKM MNK KOHUENUMM NPOEKTa, BKIKOYatoLme B cebs OCHOBHbIE MAeW O AnsanHe U gyHKLUMOHanNbLHOCTH By-
AyLLero Be6-NpunoXeHus.

Ha aTane TexHM4eckoro NpoekTa NPOBOAUTLCS AeTarnbHOE NiaHUpoBaHUE W NPOeKTUpoBaHue. Paspa-
BaTbiBaeTcs nogpobHas cneuudukaums, kotopas BKOYaeT B cebs TEXHUYECKWe peLLeHus Ans YCneLlHow
peanusauuu npoekTa.

3a 9TanoM TEXHWYECKOro MpoekTa crepyeT atan paboyero npoekra. B gaHHOM 3Ttane npoucxoauTt
HenocpeacTBeHHas paboTa Hag peanu3aumen BCeX TEXHUYECKNX PELLEHUI, ONUCAHHbIX B TEXHUYECKOM Mpo-
exTe.

[MocnegHuit aTan BKMKYaeT B cebs TeCTUpoBaHUe, BHEAPEHUE U NOAAEPXKKY Be6 npunoxeHus. Mpose-
psieTcs paboTOCNOCOBHOCTL MPUIOXKEHUS, €ro0 COOTBETCTBUE TPEBOBaAHWS TEXHUYECKOrO 3afdaHust U roToB-
HOCTb K aKcnnyaTauum [1].

PaccmoTpeB 3Tarbl, MOXHO BblAeNUTb HECKOMBKO hakTOPOB, KOTOPLIE MOTYT 0BbACHUTL HEYA0BNETBO-
puUTENbHBIE pe3ynbTaTbl NNaHMpoBaHus. OgHUM 13 Hambonee 3Ha4YMMbIX SBMSETCS CKNOHHOCTb K (hOKYCMPOB-
ke Ha BbIMOMHEHUN KOHKPETHbIX 3aaY, a He Ha NPeaocTaBneHnn PYHKLMOHANBHOCTM, KOTOpas NPUMHOCUT pe-
anbHyl0 Monb3y KNUEHTY. B 9TOM KOHTEKCTE, (OyHKUMS CTAHOBWUTCS KIKOYEBbIM MokasaTenem npubbinu ans
KNWeHTa, YTO NOAYEPKMBAET HEOOXOAMMOCTb CTPYKTYPUPOBATh NNaHWPOBaHUE HA YPOBHE (DYHKLWA, a He Ha
YPOBHE BbINOIHEHUS 3a4au.

[pyron BaXHbIN aCneKT, KOTOPbIN BAUSET HA pe3ynbTaTbl NaHMPOBaHKS, CBS3aH C MHOr03a4a4yHOCTbHO,
TO €CTb C OAHOBPEMEHHbIM BbINOSHEHMEM HECKOMbKMX 3adad. MccnegoBaHus, npoBeaeHHble Knapkom w
Yunpantom (Clark and Wheelwright, 1993), nokasanu, 4yto npu BbINonHeHun 6onee ABYX 3agad, BPEMS, 3a-
TpauMBaeMoe Ha co3faHne CTOMMOCTU, BbICTPO CoKpalyaeTcs. 3T0 0COBEHHO aKTyanbHO, Korga crneyuanuct
3aHAT AByMS 3aa4amu, No3BONss eMy NepeknioyvaTbes Ha Apyryto 3agady B criydae Heobxogumoctu [2]. Oa-
HaKo, KOrA4a 4YMCno 3ajay yBenuumBaeTcs, aPGeKTMBHOCTb paboTbl 3HAUYNTENBHO CHKAETCS. PesynbTarhl
nccneaoBaHUiA HarnsaaHO NPOLEMOHCTPUPOBAHGI Ha PUCYHKE 1.

MpoueHTHan JoN8 BpeMeHn,
NOCEBALLAEMOrD 3afaqamM

ﬂ L] T T L]
1 2 3 4 5

Yucno OAHOBpEMEHHD BMNONHAEMbBIX 33034
Puc. 1. BnusaHue MHorozagayHocT1 Ha NPOU3BOAUTENbLHOCTb

TpeTbs NpUYMHA 3aKNKOYAETCS B TOM, YTO paboTbl, ONMUCAHHbIE B NIAHE, HE MPUOPUTUIMPYIOTCS MO WX
LIEHHOCTW ANsi nonb3oBaTenen 1 knueHta. MHorie TpagnUMOHHbIe NiaHbl COCTABMSAKTCS B NPELNONOXEHNM,
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4TO BCE 6€3 UCKIIYEHUS NAEHTUDULMPOBaHHbIE BUAbl PaboT LOMKHbI ObiTh BbINOMHEHBI. JTO 03HAYAET, YTO
paboTbl 0ObIYHO PaHXMPYIOTCS U BbICTPANBAIOTCS B OMpeAeneHHOoN NocneaoBaTenbHoCTH Ans yaoberea ko-
MaHabl paspabotumkos [3]. Takoit NoAxod NPUBOAMT K TOMY, YTO KOMaHAa pa3paboTyMKOB 3aHUMAETCS CO-
3AaHMeM (PYHKLMIA B CITy4alHOM, C TOYKU 3pEHUS KNWeHTa, NopsiaKe. 3aTeM B KOHLIE NPOEKTa KoMaHAaa, MbiTa-
ICb YNOXUTBLCA B KaeHAapHbIi rpadouk, HaYMHaeT cokpaLiaTb Habop dyHKLMA.

UeTBepTyro MPUYMHY MOXHO COPMYNMPOBaTh Kak MTHOPUPOBaHME HeonpeaeneHHoCT. Mbl He yunTbI-
BaeM, YTO MOSb30BATENN UMK KIIMEHT NepeayMatoT UM U3MEHST CBOe MHEHWE Kacaemo XapakTepucTuk u
(byHKUMA npogykTa. Cuntaem, YTo NepBOHaYanbHbIA aHanua TpeboBaHuin No3BONSET ONPEAEnUTb MOMHLIN 1
ngeanbHbIn Habop XapakTepuCTUK NPoAyKTa.

B npouecce Beb-pa3paboTku, HaumHasa ¢ atana cbopa MHMOPMALMK M 3aKaH4MBas NMOCT-3anyckom K
NOAAEPXKKOM, BbIBOP METOAOMNOrMM MOXET NOBMMSATL U HUBENMPOBATb «HEYAOBNETBOPUTENbHbIE PE3YNbTaThI
NNaHUPOBaHMs». PacCMOTPUM HECKOMNBKO METOLOMOri BeO NporpaMMmupoBaHus.

TpagnumMoHHO 1 LWMPOKO ucnonb3yemoit Mogenbio sensetca "Waterfall" (kackagHas mogens). 31a Me-
TOAONOMS UCNOb3YETCS YXKe MHOTO NeT, Jaxe 40 TOro, Kak MH(POPMaLMOHHbIE TEXHOMOTMM CTanu Tak nony-
nspHbl. Ee 0COBEHHOCTb 3aKiYaeTcs B TOM, YTO KaxablM 3Tan npouecca paspaboTtku cregyet Henocpea-
CTBEHHO 3a npeplayLumMm 6e3 nepekpbITUs unu napannenbHbix AencTBun. 10 obecneynBaeT YeTKoe pasge-
TIeHMe 3TaroB W NO3BOSISIET TOYHO ONPEAENUTbL CTOMMOCTb KOHEYHOrO MPOAYKTa ¥ BpEMS ero pa3paboTku.

Bbi6op mogenu "Waterfall" ansi koHkpeTHOro npoaykra 6e3 4OMmKHOro 060CHOBaHMS MOXET NPUBECTU K
psgy HegocTaTkoB. Hanpumep, BO3MOXHbI tOPUANYECKME MOCNEACTBUS B Chyvae CpbiBa CPOKOB, @ TaKke
HeobX0AMMOCTb BHECEHNS U3MEHEHWIA B JOMOBOP 4151 yYeTa HEMOMHbIX paboT. ATOT METOA 0COBEHHO aKTya-
IIEH B CUTyaUusIX, KOrAa PECypCbl OrpaHuYeHbl, 1 HEBO3MOXHO OLHOBPEMEHHO paboTaTb Hag HEeCKOSbKAMM
acnekTamu npoekTa.

Mogenb "Waterfall" Bkrovaet B cebst BOCEMb OCHOBHbIX MPUHLMMOB, CPEean KOTOPbIX AOKYMEHTUPOBa-
HWe KaXzgoro arama, nocrefoBaTenbHoe crefoBaHue atanam 6e3 BO3MOXHOCTYM BO3BpaTa K npedblayLiym,
OTCYTCTBME Y4acTUs KNWeHTa Nocne YTBEPXAEHUS TEXHUYECKOTO 3afaHusi, U BO3MOXHOCTb KOPPEKTUPOBKY
OWKBOK TONLKO Nocne 3aBepLueHnst TecTupoBaHus.OCHOBHON HELOCTATOK KackaHOW MOLENN 3aKniovaeTcs B
TOM, YTO U3MEHEHUs B OHOW 13 (ha3 MoryT noTpeboBaTb KOPPEKTMPOBKW BCEX MOCNELYIOLMX 3TaroB, YTO
AenaeT ero NoAXoAsALMM TONbKO AN KOPOTKMX U MPOCTLIX NPOEKTOB.

[Mbkme meToponoruu, Takue kak Agile, ABNSIOTCA anbTepHATUBOW KackagHoW paspaboTke, npeanaras
Bonee rmbkuin 1 aganTUBHLIA NOAXOA K YNpaBReHW0 NpoekTamm u paspaboTtke npoaykTos. Agile nosiBuncs B
2001 rozy n ocHoBaH Ha npuHumMnax Manudecta Agile, HanpaBneHHbIX Ha MOBbILLEHWE MPOU3BOANTENTBHOCTM
B pa3paboTke nporpammHoro obecneyeHus. Agile nogpasymeBaeT CTPYKTYPUPOBaHHbIN U UTEpaTUBHbIN NO4-
X0f, KOTOpbIV BKMOYaeT B cebs pasnnyHble nogxoAabl, Takue kak Scrum, Kanban n XP. OgHuM 13 kntoyeBbIx
npeumyLLecTs Agile ABnsieTCs BO3MOXHOCTb afanTaLuy 1 U3MeHeHUs Ha tobom aTtane npoLecca, YTo No3Bo-
nset bbicTpee pearnpoBaTh Ha M3MEHEHUS U NOCTaBNATb aKTyanbHblE NPOLYKTbI HA PbIHOK.

Agile-noaxoa Takke akLeHTUpyeT BHUMaHWe Ha NpUCyTCTBMM U KOHTPOMe KNWeHTa B npoLecce paspa-
B0TKMW, NO3BONISAS EMY aKTUBHO Y4aCTBOBATL B aHanM3e pesynbTartos, OLEHKe U (nepe)paccTaHoBKe NpuopuTe-
TOB. 370 AenaeT Agile ocobeHHO NOAXOAALLMM ANS PbIHKOB, rAe BbICTPOe BHeapeHue U agantaums K usMeHe-
HUSIM KPUTUYECKN BaxHbI [4].

MeToponorusi Lean, nnu 6epexnmBoe NpoOM3BOACTBO, OCHOBAHAa Ha MpuUHUMNAaxX komnaHum Toyota w
HarnpaBfieHa Ha CO3AaH1e LIEHHOCTU C MUHUMAsbHBIMW NOTEPSMU 1 OTX04amu. OTO He METOLONOorUs B CTPO-
oM CMbicrie, a Habop MPWUHUMMOB, KOTOpble MOryT ObiTb MPUMEHeHbl B pa3paboTke M ynpasneHun IT-
npoayktamu u ycnyramu. CyLLecTByeT ceMb OCHOBHbIX MPUHLMMOB 6epeXINBOro Npom3BoacTBa:

- yCTpaHeHue Ype3MepHON (PYHKLMOHANBHOCT; OXMaaHKe (naysbl) B npoLecce pas3paboTku; HeveT-
kne TpeboBaHus;

- KOpOTKME LyKnbl pa3paboTku, paHHee TeCTUPOBaHWe, YacTas 0bpaTHas CBSA3b OT KITUEHTOB;

- peLieHWe JOMKHO NMPUHUMATLCS HE Ha OCHOBE MPeanomnoXeHuA 1 NPOrHO30B, a nocre obHapyxe-
HWS CYLLECTBEHHbIX (haKTOB;

- Yem BbicTpee nocTaska, TeM BbICTPeEe KIMEHT MOXET OLEHWUTb CO3AaHHYH LIEHHOCTb M NOMPOCHTb
BHECTM KaKue-TO M3MEHEHUS (ECNK 3TO HeobX0aNMO;
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- Henb3s paccMmaTpuBaTb NIOAEN UCKMIOYNTENBHO Kak pecypc. Joasm HyxHO HeuTo Bonbluee, Yem
NPOCTO CMMCOK 3aav;

- 0TnpaBka NoHOM MHGOPMaLIMKM 3aKka34mnKy, CTPEMIEHME K LIENIOCTHOM apXUTEKTYpE;

- caMoe BaxHoe B BepexnunBoM noaxode — 3T BUAETb, Kak YacTu paboTaloT Kak eanHoe Liemnoe
4TO BCe YreHbl KOMaHdbl HECYT OTBETCTBEHHOCTb 3a NPO6NeMbl NpoekTa.

Agile nogxoapl YacTo BkMYaoT B cebs perynspHble BCTPEYM C KIMEHTOM Ans noslyyeHus obpaTHom
CBSI311 1 KOPPEKTUPOBKY TPEOOBAHMI, YTO MOXET 3HAUUTENBHO YNYYLINTb KOHEYHbIN MPOAYKT.

MeTogonorv BAUSKOT Ha UCMOSb30BaHUE PECYPCOB B npouecce paspaboTku. OHK onpegenstoT CTpykK-
TYPY, NNaHMpOBaHWe, yNpaBieHNeM NpoeKkTa, KOMMYHUKALMI0 BHYTPW KOMaHAb! 1 B3aMOZENCTBUE C 3aKasy -
KOM, BWNAOT Ha BbIOOP TEXHOMOTMIA, apXWUTEKTYpbl CUCTEMbI U MOAXO4AM K TECTUPOBAHMIO C NOAAEPKKON.
Moboit MeTog ynpaBneHeM NPOEKTOM He SBNSETCS YHUBEpCanbHbIM. HEBO3MOXHO, 4TOBbI NpunoxeHue Obl-
10 HauBbICLIETO KayeCTBO, cAenaHo Obifo 3a MUHUMAnbHOEe BPEMS U Pecypebl, COrMacHO TPOWCTBEHHOW
OrpaHNYeHHOCTN NPOoEKTa.

TponcTBEHHAs OrpaHNYEHHOCTb ONMCbIBAET BanaHc mexay coaepxaHnem obbemoM paboThl, pecyp-
CaMn 1 BpEMEHEM. JTO NOHATUE OCHOBLIBAETCA Ha MAee, YTO NMBON NPOEKT JOMKEH ObITb BbINOIHEH C y4e-
TOM OMNpeAeneHHbIX OrpaHNYeHni, CBS3aHHbIX C ATUMM TPeMs acnekTamu. Hu oguH 13 TpEx aneMeHTOoB Npo-
€KTHOrO TPEYronbHuKa Henb3s U3MeHUTb 6e3 NOCNEeACTBUI ANs ABYX APYIMX €ro BEPLMH. BaxHO yTOUYHUTS,
4To nog o6vemom paboTbl noapasymesaetcs, pabota, KOTOpyt Heobxoaumo ByaeT BbINOMHUTL, ANs AOCTU-
XEHUS Lenu npoekTa. Pecypcamu SIBNSIOTCS BCe 3aTpaveHHOEe Ha AaHHbI NPOEKT, a Noj BPEMEHEM Npeano-
riaraeTcs KOfM4yecTBO YacoB, MOTPAYEHHbIX KOMaHAON ANs peanu3auuy npoekTa. Takoi cnocob ynpasneHns
NpoeKkToM npeanoxun goktop Maptux bapHe B 1969 rogy, onupasich Ha MPOrHO3npyemyto Mogenb paspaboT-
k. To eCTb M3Ha4anbHO npeanaranocb ero UCMnonb3oBaTh, KOraa ChopMUpOBaHbl TPEBOBaHKS K MPOAYKTY.
bnarogaps aToMy MeTOAy MOXHO TOYHO CCHOPMYNMPOBaThb MPUOPUTETHYIO 3adady, KOTopasi B pesynbraTe
NPWUHECeT BbIroay NpoekTy [5].

Ecnu npeanonoxuTb Takyto CUTyaLmio, YTO NPy peanusaumun NpoekTa, komaHga paspaboTunkos He 6y-
[eT ycneBaTb K KOHLY Cpoka, a 06beM NpoekTa He Mpu Kakux YCIOBUSIX HE MOXET BbITb U3MEHEH. U3 faHHOW
CUTyaLMM MOXHO HaWUTW TOMbKO [Ba BbIXOAA, M OHW KacaeMbl ABYX APYriX BEPLUMH TPeyronbHuka. BeplumHa
«BpPEMSsI», NOAPa3yMEBAET, YTO MOXHO NEPEHECTM CPOKM Ha Bornee NO3AHMIM CPOK, B0 BepLUMHA «PeCypChbl»
npeanaraeT yBENMYNTb KOMMYECTBO Pa3paboTUMKOB, TEM CaMbIM NOABUHYB U3LEPXKKN HAZ NPOEKTOM.
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HAYYHOE 0bOCHOBAHWE PA3PABOTKM
KOHAWTEPCKMX M3AEJIMA [N1A
JINABETWYECKOT0 MUTAHUA

METPOB AEHWUC ANEKCAHOPOBUY
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AHHOTaums: B “CcCneaoBaHNUM NpeaCTaBeH aHanua pacnpoCTpaHEHHOCTI CaxapHoro auabeTa B Mupe 1 cpe-
A HaceneHus Poccuiickon ®egepaumnn. OnucaHa cBAsb caxapHoro anabeTa 2 Tuna 1 NULLEBOro NOBEAEHNS
HaceneHus, CTpagatoLLero AaHHbIM 3aboneBaHneM. ABTOpoM Obin NpoBeAEH aHanu3 accopTUMEHTHOrO psaa,
a TaKkKe NULLEBON 1 S3HEPreTUYECKON LLIEHHOCTM OCHOBHbIX BUAOB KOHAUTEPCKWX u3aenuin B Poccuu.
KnioyeBble cnoBa: caxapHblii AnabeT, KOHAUTEPCKIE N3LEeNNsI, aCCOPTUMEHT.

SCIENTIFIC RATIONALE FOR THE DEVELOPMENT OF CONFECTIONERY PRODUCTS FOR DIABETIC
NUTRITION
Petrov Denis Alexandrovich

Scientific supervisor: Dunchenko Nina Ilvanovna

Abstract: the study presents an analysis of the prevalence of diabetes mellitus in the world and among the
population of the Russian Federation. The relationship between type 2 diabetes mellitus and the eating behav-
ior of the population suffering from these diseases is described. The author analyzed the product range, as
well as the nutritional and energy value of the main types of confectionery products in Russia.

Key words: diabetes mellitus, confectionery products, assortment.

Mo AaHHbIM MexayHapoaHon [nabetnyeckon Peaepauymm YUCNEHHOCTb MMPOBOTO HaceneHus ¢ ca-
xapHbIM anabeTtom (nanee C[1) B Bospacte ot 29 go 79 net no coctosHuio Ha 2021 rog coctaenseT 537 mun-
NINOHOB YeNoBeK, N0 CpaBHEHUIO C AaHHbIMM Ha 2018 rog — 425 munnnoHos yenosek [1, 2]. Ha pucyHke 1
NpeACTaBneHo pacnpeaeneHne nogei ¢ anabeTom BoO BCEM MUPE U MO PETMOHAM.

B Poccum no ganHbIM Pernctpa 6onbHeix CLl n Ctatuctuyeckomy coopHuky 3apaBooxpaHeHie B Poccum
2023 konuyecTBo ntogein, ctpaparowmx Cll Bospacraert ¢ kaxabim rogom: B 2020 rogy YMCNEHHOCTb CocTaBuna
5,106 mnH yenosek, B 2021 rogy — 5,169 mnH, a B 2022 rogy — 5,277 mnH yenosek [1-3]. [nabet sensetca
ocTpoi Npobremon 34paBoOXpaHeHNs, KOTopas 4OCTUIMa TPEBOXHOTO YpoBHSA. CIl — cepbe3HOe XpOHUYECKOe
COCTOSHWE, BO3HMKAIOLLEE MPU MOBBILIEHWM YPOBHS MOKO3bI B kKpoBU. [lnabeT 2 Tuna ssnseTcs Hambonee pac-
NPOCTPaHEHHbIM TUNOM, Ha ero Aonto npuxoautcs nopsiaka 90 % Bcex cnyyaes AnabeTa B Mupe. 10 COCTOSHMIO
Ha 2019 rog B peecTpe Munagpasa P® 3apeructpuposaHo 4,2 miH (92 %) nauneHTos ¢ C[l 2, 256 Tbic. (2,6 %)
— C[ 1 nokono 90 Thic. (2 %) pacnpeneneHbl Ha recTauyorHbIn 1 gpyre Tunsl CL [2].
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Llenbto nccnenoBaHns SIBMSETCS aHanM3 pacnpocTpaHEHHOCTU 3aboneBaHust caxapHbiM anabetom 2
TUNa W akTyanbHOCTb UCMONb30BaHKS ANS ero NPOMUNaKTUKA KOHAUTEPCKNX N3LENNA.

CywectsyeT cBsi3b C[] 2 ¢ M36bITOYHLIM BECOM W OXUPEHUE, BO3PACTOM, 3TUYECKON NPUHAANEXHOCTbIO
N CeMeNHbIM aHamHe3oM. JleyeHne n npodunaktuka Cll 2 sBnseTcs nonynspusaumus 34OpPOBOrO NUTaHUS,
perynspHas usnyeckas akTUBHOCTb, 0TKa3 OT BPefHbIX NPUBbIYEK U KOHTPOMb Macchl Tena. MsmeHeHue pa-
LIMOHOB NUTaHUS 4NS YyYLleHWs HyTPUTUBHOIO CTaTyca, B CBA3M C BbISBIEHWEM 3aboneBaHus, y nogen nio-
Boro coumarnbHOro Crost MOXeT MPUBECTU K CEPbe3HbIM MOLMOHAbHBIM U MCUXONOMMYecKUM npobremam
BNMOTb O CHWKEHWS YPOBHS KA4yecTBa XW3HU M pacCcTpoMcTBam nuwesoro cratyca [4, 5]. Mccneposanus
pblHka P® ykasbiBaeT Ha BbICOKYO MOMYNSAPHOCTb KOHAUTEPCKMUX U3LENNil Cpeamn HaceneHus CTpaHbl 1 OTHO-
CATCA K NPOAYKTaM exeaHEBHOro cnpoca. W3 ctatuctuieckux otyetoB GefepansHor cnyxbbl rocynapcTBeH-
HOW CTaTUCTUKKL M3BECTHO, 4TO No utoram 2022 r. Hbino npousseaeHo 305 ThIC. TOHH MyYHbIX KOHAWUTEPCKMX
N3OEeNUN HEANUTENbHOMO XpaHeHUs (K HUM OTHOCATCS TOPTbI, NMPOXHbIE, NMPOrK U Buckeutel 1 ap.), n 1711
TbIC. TOHH NEYEHbS, NPSHUKOB UMOMPHBIX 1 aHANOMYHbIX U3AENNIA ANUTENBHOTO XpaHeHus [6-8).

OpgHako, nuuieBas LEHHOCTb TPaAMLMOHHBIX KOHAWTEPCKUX M3Aenuin Hesenwka, B Tabnuue 1 npefd-
CTaBMeHbl XMMUYECKUI COCTaB Hanbonee nonynspHbIX KOHAMTEPCKUX u3genuii [9-11].

Tabnuua 1
Muwesas 1 3HepPreTMYEcKas LEHHOCTb OCHOBHbIX BUAOB KOHANTEPCKUX U3aenui
HammenoBanne Maccosas goist, %
KOHIHUTEPCKOTO CyMMa MOHO- [TveBbie JHepreTHCcias
Benku Kuper | YrneBoast ™ Kpaxman v LICHHOCTb, KKaJI
nm3acims u HHCﬂXﬂpa BOJIOKHA

[leuenne caxapHoe 75-8,0 | 9,7-10,0 | 74,4-75,1| 23,4-23,9 50,0-50,8| 2,2-2,3 367-417
Badmacomposevit | ¢ 59 1305 306|625-647| 380384 |242-245| 1213 539-542
Ha4Y MHKaM U
[psAHUKHY CBIPIIOBBIE 6,0-6,3 2,1-26 |74,7-756| 34,6-35,0 |40,8-41,0| 2,1-2,2 346-357
Mapwena 01 0o |786-794| 745748 | 3849 | 12:14 298-321
JKCJICUHBIN
Ilokonan monoursii| 95-98 |34,7-350(504-585| 47-1475 | 24-29 | 13-15 554-600
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CoBpeMeHHble TpeboBaHWs, NpeabsBNSEMbIE K MPOEKTUPOBAHWIO TEXHONOMM U pelenTyp auabeTnye-
CKMX KOHOMTEPCKWX M3OENMI 3aKM0YanTCA B: N0AOOPE MHIPEANEHTOB, B COOTBETCTBUM C UX aHTUOKCUAAHTHO
aKTUBHOCTbI0, 0BNafatoLLMX HU3KUM TAIMKEMUYECKAM MHOEKCOM U NOMMMYHKLUMOHAMBHBIMA CBOACTBAMM; CO-
3AaHWM peLenTypHbIX KOMMNO3WLMA Ha OCHOBE MaTeMaTUYECKUX MOAENen ONTUManbLHOrO XMMUYECKOro cocTa-
Ba M3[enus; JoKa3aHHas afeKkBaTHOCTb NOAOOpa TEXHOMOMMM U COOTHOLUEHUS! MHIPEOMEHTOB B €MHWUYHOM
NPOAYKTE; AOCTMXEHUM TPebyemoro COOTHOLIEHWS PELIENTYPHbIX KOMMOHEHTOB U BHOCUMbIX (DYHKLMOHAM b-
HbIX WHrPEOVEHTOB B KaXOOM e4UHUYHOM M3LeNnM U UX BbICOKAs COXPAHHOCTb B TeYEHUE YCTaHOBMEHHbIX
CPOKOB rofHocTm [12].

/ccneposaHue, NpoBeAeHHOE aBTOPOM, 060CHOBLIBAET LienecoobpasHoCTb pa3paboTku cneumanuam-
POBaHHbLIX KOHAWTEPCKUX W3OEnuiA, KoTopble MOrnM Bbl Mcnonb3oBaTbea Ana npodunaktuku CL 2. Takke
pacLUMpeHne acCOPTUMEHTHOrO psida KOHAUTEPCKUX W3LENMA NO3BOSUT MOBbICUTL KAYECTBO XKU3HW M0LEN,
ctpagatowmx CLl 2, yMeHbLINTb BEPOSTHOCTb OCIOXHEHUI, MPKU 0OECNEYEHUN CHKEHNS COAEPXaHMS caxa-
POB 11 YBENINMYEHWUN COAEPXKaHNS NULLEBbIX BOSTOKOH.
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MHDOPMALINOHHAA BE3ONACHOCTD: ALLMTA
LIUPPOBOW W AHAJIOT 0BOW UHAOPMALIVA

CTE(AHOBA NPUHA ANEKCEEBHA,

K. T. H., [IOL|EHT,

KOH[PATBEB AHJPEM AHQPEEBIY

CTYLEHT,
OIrBEOYBO «[MoBOMKCKMI rOCYAapCTBEHHbI YHUBEPCUTET TENEKOMMYHUKALMA 1 MHPOPMATUKIA»

AHHoTauma: CeroaHs, MHOrie opraHu3aLyy npuberatoT K 3alyuTe LMgPOBOA U aHanorosoi MHopmaLmm no
MHOMUM MpUYMHaM, 00bIYHO MX Lieny CBSA3aHbl C 3aLUMTON NepcoHanbHbIX AaHHbIX U obecnevyeHnem KoHM-
AeHUMansHoCT uHchopmaumn. Ho nHopmMaLmoHHas 6e30nacHOCTb Takke BKIOYaeT B cebs M MHOXeCTBO
ApYyrux obnacten, Takux kak 6e30nacHOCTb KOMMbIOTEPHBIX CETEN U Be30nacHOCTb CEPBEPOB, MOUCK Y5i3-
BMMOCTM W AanbHENLLEE ee YCTPaHEHWE, KpunTorpaduio.

KntouyeBble cnoBa: 3aliura nHgopmaLmmn, tHopmaLmoHHas 6e30nacHoCTb.

INFORMATION SECURITY: PROTECTION OF DIGITAL AND ANALOG INFORMATION

Stefanova Irina Alekseevna,
Kondratiev Andrey Andreevich

Abstract: Today, many organizations resort to protection of digital and analog information for many reasons;
usually their goals are related to protection of personal data and ensuring the confidentiality of information.
However, information security also includes many other areas, such as the security of computer networks or
server security, vulnerability detection and further elimination, cryptography.

Key words: information protection, information security.

Ha cerogHsAwWwHWiA aeHb, MHGOpPMaLUnoHHas 6e30macHOCTb MO3BOMNSET OpraHU3auMaM 3almiaTb WH-
cdopmaumio, n obecneunBaTb ee KOHDUAEHUMANBHOCTL. MHGMOpMaLmMoHHas 6e30nNacHOCTb Monyyuna wupo-
koe pacnpoCTpaHeHue B TEX OpraHM3aLmsx, KOTOpble UCMOMb3YHT KOHMUAEHUManbHy nHdopmaumo. Cpea-
CTBa WH(OPMaLMOHHOK 6€30MacHOCTM 3alMLLAT AaHHbIE OT YTEYKM, MporpamMmbl, CUCTEMbI U CETW — OT
B3noma, nopyn annos Unu apyrx BUOOB aTtak.

TunnyHbIN NpUMEpP Mepbl MHEOPMALIMOHHOK Be30MacHOCTH, KOTOpas eCTb MOYTU B KaXIOM AOME 3TO
aHTMBMpPYCHas NporpaMma, YCTaHOBNEHHAs Ha KOMMbIOTEPE, NNaHLeTe unu TenedoHe.

MHdopmaumoHHast 6e30MacHOCTb 3alLMLLAET CUCTEMbI OT HECAHKLIMOHMPOBAHHOMO NMPOHUKHOBEHMS W
aTtak. AT0 MOXeT ObITb He TOMbKO AOCTYN K MHopMauun opraHusaumm, Ho u DDoS ataku (knbepataku), B
pesynbTaTe KOTOPLIX CEPBEP MOXET MpekpaTuTb CBOW paboTy. be3 nHdopmaumoHHoi 6e30nacHOCTM KTO
YrOAHO MOXET NOMyYNTb JOCTYN K BALUMM IMYHBIM AaHHBIM UK B3NoMaTb Nobon cant unu cuctemy. MHTep-
HeToM cTano 6bl HEBO3MOXHO MOMNb30BaThLCA. [1Ns NpeaoTBpaLleHns NogobHbIX AeicTeuin bbinn paspaboTa-
Hbl Mepbl MHDOPMALIMOHHOM BE30MaCHOCTH.

Yrpo3bl MHOpMaLOHHON 6E30NaCHOCTM pa3gensioT Ha ABE KaTEropum: BHYTPEHHWE U BHELLHME.

BHyTpeHHMe yrposbl NpeacTaBnsatoT coboit NOTEHUMANbHbIE ONACHOCTY, UCXOASLLME U3HYTPU CUCTEMBI.
Yalue BCero OHM CBS3aHbI C YTEYKOW UMK MOBPEXAEHNEM AaHHbIX. Hanpumep, 3noyMbILLNEHHWK NONyYun go-
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CTYN K YYETHbIM AaHHbIM JOBEPEHHOrO MOJb30BaTens 1 NOXUTUI KOH(MUOEHUMATBHYIO HAOPMALMIO, BKMHO-
YaKoLLYt0 KOMMEPYECKYH TalHy.

[na npegoTBpalleHns NogobHbIX cuTyauuin HeobX0AMMO NPUHUMATL Mepbl obecneyveHns 3auTbl UH-
chopmaumm B ntoboe Bpems.

BHeLwHve yrposbl npeacTaBnsoT coboit OnacHOCTH, UCXOAALLME WU3BHE, U MOTYT BbiTb pasHOOOPa3HbI-
Mu. Hanpumep, nombiTka B3floMa CUCTEMbI Yepe3 OBHapYXEHHYK YS3BUMOCTb, Takke CTOUT YNOMSIHYTb O
AECTBUAX KOMMbIOTEPHBIX BUPYCOB, CMOCOOHBIX 3HAYMTENBbHO HapyLmMTb paboTy cucTeMbl. BpedoHoCHbIe
nporpamMmbl MOTyT AeMCTBOBATb pasHOOBpa3HO: OT PacChlIKK cnama C B3fIOMaHHbIX aapecoB A0 NosHow bro-
KMPOBKW CUCTEMbBI M NOBPEXAEHNS (halinoB. HeKoTopble BUPYChI MOrYT KpacTb AaHHbIE Nonb3oBaTeneil B ¢o-
HOBOM PexXume, 4To AenaeT UX He3aMeTHbIMU 1 NONb30BaTENb MOXET JaXe HE 3HaTb O UX HaNUuuu.

Kpome TOro, K BHELHUM yrpo3am Ge30macHOCTU OTHOCATCS hOPC-Maxopbl W HecyacTHble Crydaw.
Hanpumep, XpaHunuiue SaHHbIX MOXET ObiTb MOBPEXOEHO B pesynbTaTe aBapuu WUnW noxapa. 3T PUCKU
TaKkKe HE0OXO0ANMO YYNTbIBATD.

VHthopmMaLmoHHas 6e30nacHOCTb OTBETCTBEHHA 3a TPWU OCHOBHbIX acnekTa: AOCTYMHOCTb, KOH(UAEH-
UManbHOCTb M LENOCTHOCTb AaHHbIX [1].

JocTynHoCTb nogpa3ymeBaeT, YTo AOCTYN K MHCDOPMALWM MMEIOT TOMbKO Te NKLA, KOTOPbIM KOMMaHWs
BblAana paspeLleHune. Hanpumep, nokynaTerb He MOXET NOMy4uTb JOCTYN k 6a3e AaHHbIX MarasuHa, OH Ume-
€T JOCTYN TONbKO K NIMYHOMY KaOMHETY 1 MarasuHy.

KoHduaeHumansHOCTb noapasyMeBaeT 3awuTy uHgopMaumn 0T AOCTyna NOCTOPOHHMX nuu. Hanpu-
Mep, MOCTOPOHHMIA YeNOBEK HE CMOXET 3alTy B Balll akkayHT, a 6e3 pernctpauum ¢ NOATBEPKAEHUEM HeNb3s
OCTaBUTb KOMMEHTapWiA Ha caiTe, 3TO Yalle BCEro UCMONb3yeTcs AN1s 3alnTbl OT cnama.

LlenocTHoCTb MHGpopMaLmK noapasymMeBaeT, YTo AaHHble He Obinn M3MeHeHbl Unu yaaneHs 6e3 seo-
Ma 1X BragenbLeB. Hanpumep, TONbKO aBTop MM MOAEPATOP MOTYT M3MEHMUTb 3annChb Ha CalTe.

[Mpu B3MOME CUCTEMbI BO3MOXHO HapyLUEHWE BCEX TPEX MPUHLMMOB, TO €CTb OHM MPOCTO NEPECTaHyT
paboTarb.

Ha cerogHsawHMA aeHb, MHGOPMaLMOHHAs 6e30nacHOCTb BCTPeYaeTCst nMpakTuyeckn B ntobon cdepe
XM3HEOEATENbHOCTH, HO eCTb Chepbl, KOTOpbIE NPUOEratT K MCMONb30BaHUIO MHGOPMALMOHHON 6e3onacHo-
CTW Yalle BCero, 3T0:

1. BaHku — [laHHble 6aHKOB 3alLMLLEHbl HA OYEHb BbICOKOM YPOBHE, TaK Kak 3aliuiiaTb WHGOpMaLMio
3Aecb HeobXOAMMO He TOMbKO OT B3MOMLLMKOB, HO M OT TeNE(OHHbIX MOLWEHHWKOB, 1 NPOYMX 3M0YMbILLIIEH-
HWKOB. Hanpumep, ans aBTopusauuu B NMYHOM KabuHeTe nonb3oBatenst Heobxoanmo Beectn CMC-napors,
4ToBbI JOKA3aTb CMCTEME YTO B A@HHbLIN MOMEHT BXOZ COBEPLIAETE UMEHHO BbI.

2.TocypapcTBeHHble cepBUCbI — Ha JaHHbIX CepBUCaX XPaHATCS OrPOMHble CBEAEHUS, OT Nepco-
HanbHbIX JaHHbIX 4O Pa3sHbIX TalH. YTeuka HEKOTOPbIX AaHHbIX MOXeT NpeacTaBnsTb NpsaMyo yrposy Ges-
OMacHOCTU KaK OTAENbHbIX PYNMn MWL, TaK 1 BCEN CTPaHbl, NO3TOMY B AaHHOW oTpacnv 6e30nacHoCTb CTOUT
NpeBbILLE BCETO.

3. [aTa-ueHTpbl — [MomelleHns, roe paboTtaeT cepBepHoe 000OpyAOBaHME, MONYYUTb K HAM JOCTYM
npuberas Kk XakepckuM atakam JOBOSIbHO TSHKENO, NO3TOMY 34EeCh YNOp CTAaBUTCA Ha 3aLuTy MHOpMaLmn O
MECTOMOMNOXEHWN JaTa-LEHTPa, 1 3aluTbl AaTa-LEeHTPa O BHELUHWUX BO3AENCTBUAX U (DU3NYECKUX YIPO3.

4. 3awmra TpaH3akumm — /IHTepHET-MaraswHbl AOMKHbI NPEAOCTaBUTL CBOMM MOMb30BATENSM rapaH-
TUIO O TOM, YTO TPaH3aKUMX NPy OnfaTe MOMHOCTLIO 3alMLLEHbI, TaK KaK yTeyka nnaTexHon uHhopmaumm
nonb30BaTens, a UMEHHO HOMEP KapTbl, CPOK aencTBust u CVV kogd, MOXET NPUBECTM K NOTEPE AEHer.

Yawe Bcero, cneumanuctbl No MHGOPMaLMOHHON 6e3onacHOCT NpuberatT K UCMONb30BaHWIO He-
CKOMbKMX Mep Be30MacHOCTH, Takue Kak:

[MouCcK yA3BMMOCTEN U NOCneaytoLee UX ycTpaHeHue

3awynta KoHMaeHUManbHbIX CBEAEHWNA, B TOM YKCTE 1 Naponen
LLndpposaHwme nHhopmaLmm

BHepeHwWe cucTembl OMOBELLEHNI O B3NOMaX

«3amopo3Kay akkayHTa npu Nog03PUTENBLHOM NOBEAEHUM

Co3gaHvne MHMPACTPYKTYpbI, YCTONYMBOIA K B3NIOMAM W XaKepCKUM aTakam.
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CerogHs, faHHble CTany KnoYeBbIM PECYPCOM, YTO CUIbHO YBENWUYMIO UX BEC LIEHHOCTb. HeCcMoTps Ha
CO3[aHHY0 9KCMepTaMu CUCTEMY 3aLLMTbI, Aiaxe Maneilee OTCTyneHne OT NpaBusl MOXET Bbi3BaTb HeNpu-
STHbIE NOCNEeACTBMS.

K HapyLweHusM MHopMaLmoHHO 6e30MacHOCTU MOXHO OTHECTH:

CnyyainHble ownbk1. 3TO MOryT ObiTb HEMPABWUIILHO BBEAEHHbIE JaHHbIE, UCMOMb30BaHKE MOMb-
30BaTENEM He3aLMLLEHHBIX HOCUTENeN MHopMaLmK.

A Kpaxa unu sameHa HcbopmaLmn. TUMMYHBIMIA NPUMEPaMU SIBASIOTCS MOAMEHa CTAaTUCTUKM W OT-
YETHOCTU, Kpaxka JOKYMEHTOB 1N hannos, NpeacTaBstoLmMX 0Co0Y0 LLEHHOCTb.

UTobbl n3bexaTb HapyLleHUn MHPOpMaLMOHHOW Be3onacHOCTU HeobxoauMo u3beraTb CreayHoLmX
oLmboK [2]:

- Wcnonb3oBaHve 0AMHAKOBbLIX Naponen Ans BCEX MPUIOXEHWA U YYeTHbIX 3anucen, a B uaeane,
HeobxoauMo, YToObI Y KaXOon YYETHOM 3annuck B TOM UM MHOM CepBuce Bbin CBOM YHUKAMNbHbIM Naponb, He
MOXOXWiA Ha OPYroi, MHOME NOAW NpeHebperaloT aTUM, Tak Kak 3HatOT, YTO PaHO UMK MNO34HO OHU 3abyayT
CBOW Naposb, U MO3TOMY OHW CTaBAT BE3AE OANHAKOBbIE MApPOM, HO 3TO UL YNPOLLAET B3SIOM.

- [lepepaya cBOEro forvHa U Napons Konneram W 3noyMbILLIEHHUKAM — HU B KOEM Cyyae He 4onyc-
kaTb Nepegavy norvHa 1 Napons OT Ballen YY4eTHO 3anncu Konneram 1 3noyMblLLeHHUKaM, 0COBEHHO, ecrnu
nonb3oBaTeNb UMEETe AOCTYN K KOHDMAEHUMANBHON MHPOPMALIMM UM 3aHUMAETE BbICOKYH) JOMKHOCTb.

- XpaHeHwve KoH(uaeHUManbHoM MHGopMaLmMn B 06MayHbIX CepBrcax M OTKPbITLIX ANs COBMECTHOM
paboTbl AOKYMEHTAX; He XpaHUTe KOH(MAEHUMAmNbHY MHGopPMaLMo B 0BnaYHbIX CEpBMcax U OTKPbITbIX ANS
COBMECTHOW paboTbl JOKyMeHTax, daxe ecrv Bbl cobrogaete Bce npasina MHAOPMALMOHHON Ge3onacHo-
CTW, B3rIOMy MOXeT ObITb NOABEPKEH BaLLl KOMMera, y KOTOporo eCcTb A0CTYN K dhainy, Haa KoTopbIM Bbl pabo-
Tanu COBMECTHO, N5 u3bexaHue faHHOW CUTyaLMn MOXHO NPeaoCTaBUTb BPEMEHHbI JOCTYN K anny Ba-
Luemy konnere.

- [lepepaya koHMMAEHUMANbHLIX CBEAEHMA OPYrMM KOMMaHuaM 6e3 oduumanbHOro 3anpoca € ux
CTOPOHbI. Ha BaLl pabounin NOYTOBLIV LMK MOXET MPUATK MICbMO OT KOMNAHWK, C KOTOPOW Bbl COTPYAHNYa-
eTe Ans JoCTyna K Kakon-nnbo Ballen MHgopMaumi, HO HENb3s TOPOMUTCA BbldaBaTh AOCTYM, BOSMOXHO 3TO
(OULLIMHIOBAs PacChifika OT 3MOYMbILEHHMKOB, YTODbI NONYYNTb JOCTYN K Ballen YY4ETHOM 3anucy Uim UH-
(hopmaLmm, KoTopas COAEPXKNUTCS Ha HeMn, Hago yoeamuTCs, YTO MUCbMO NPULLO UMEHHO C ALLMKA KOMMaHUK, ¢
KOTOPOWA Bbl COTPYAHMYAETE.

- He crout mcnonb3oBatb eauHyt0 NoYTy AN paboTbl M MUYHBLIX Lenen, Tak Kak 3MoyMbILLNEHHMK
MOXET NoA BMAOM BaLLEro JaBHEr0 3HaKOMOrO BOMTM B JOBEPUE W 3aNPOCUTb Y BaC NIUYHbIE AAHHbIE, HAMPK-
Mep, ANs 4oCTyna K channam npoekTa Haf KOTopbIM Bbl paboTaeTe, NOITOMY fyylle UCNOMb30BaThb OTAENb-
Hble SLLMKN.

- Bcerpa cTout WwudpoBath 1 apxuBMpoBaTh annbl, KOTOPbIM HEOOXOAUMO NPeaoCTaBUTb BbICOKUIA
YPOBEHb 3aLLMTbI, Y 3M0YMbILLMEHHWUKA MOXET W MOMyYUTCS YKPACTb BalUM (hairibl, HO He NONyYnUTCS MX pac-
LnpoBaTthb.

- OcraBneHwe BKMHOYEHHOro KOMMbtoTepa 6e3 NnpucMoTpa.

Mpy 0BHApPYKXEHWUN HapyLLeHnin B 06nacTi nHopMaLmoHHon 6e3onacHoCTM B xoae paboTbl, agMUHK-
cTpaums nNpeanpusTs UMeeT NpaBo NMPUMEHUTb Ps Mep K COTPYAHWKY: BblgaTb YCTHOE MPeaocTepexeHne
W BbIFOBOP; NULLNTL COTPYAHMKA NPEMUN NN YBOMWTb COTPYAHMKA.

BonbLUMHCTBO KOMNaHWI CerofHs HapyLaT NpaBuna MHOPMALMOHHON 6e30nNacHOCTH, YTO NPUBOAUT
K OBHaPYXEHUIO KaK MUHUMYM 2-3 HapyLUeHMIn Y BOMNbLUMHCTBA COTPYAHWKOB. HapyLlweHus npaesun nHgopma-
LIOHHON ©E30MacHOCTU YBEMUYMBAIOT PUCKM YTEYKN MHCGOPMaLWK B HECKOMNbKO pas3, No3aToMy B MHTepHeTe
4acTo MOSIBMSAKTCSA HOBOCTM O CRy4yasix yTeYek AaHHbIX B KOMMaHWaX. [1ns npegoTBpalleHus perynsipHbiX
HapyLUeHUA NepcoHanoM OpraHu3auun AOMMKHbI NPOBEPSATb cobntogeHne TpeboBaHMM COTPYAHMKAMMU, KOH-
TPONMUPOBATb CUTYaLMIO 1 KOHTPONMPOBATL MOMb30BATENEN C BbICLUIMMM OOMKHOCTAMK. Ecnn nrHopmpoBartb
NOCNEACTBIS HApYLIEHWA MHGOPMALWOHHON 6e30MaCcHOCTM, TO 3TO MOXET NPUBECTM K CEPbE3HbIM Nocnesd-
CTBMSAM W HAHECTY Cepbe3HbIil yLLepd penyTaumm KOMMaHuK.
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[IPOEKTUPOBAHWE CUCTEMDI ALLMTBI NI
OBECTEYEHWA BE3OMACHOCTH KPUTHYECKOK
NHMOPMALIMOHHON NH®PACTPYKTYPbI

KAYAH APOMUWP CEPTEEBWY

MarucTp
Orb0Y BO «Cubupckuit rocyaapCTBEHHbIN YHUBEPCUTET TENEKOMMYHUKALMA 1 MHGOPMATUKI»

1 Okydzr 2 kStSotsHdljdz : 1 8¢
douyeHm
@Ir60Y BO «Cubupckuli 20cydapcmeeHHs Il yHugepcumem menekoMMyHUKayul U UHGoOpMamuku »

AHHoTauums: B cTatbe paccmaTpuBatoTCS OCHOBHbIE 3Tanbl NPOEKTMPOBAHNS CUCTEMbI 3aLynTbl Ans obecne-
YeHns Be3onacHOCT 0BGBEKTOB KPUTUYECKOWM MHKDOPMALIMOHHOM MHAPaCTPYKTypbl. ONMCHIBAKOTCA MPUHLMMbI
BbibOpa NOMNTUK yNpaBneHUs 4OCTYNOM, OPraHW3aLMOHHBIX 1 TEXHUYECKUX Mep 3aluThl, @ Takke TpeboBa-
HUS K UX BHEAPEHNIO B COOTBETCTBUM C HOPMATUBHBIMM aKTaMM.

KnioueBble cnoBa: WMH(OpMaLMoHHas 6Ge30macHOCTb, KpuTudeckas WHpacTpykTypa, cucTemMa 3alynThbl,
CXema 3aLLmTbl MHGopMaLMK, ynpaBneHue 4OCTynoM, nonuTika 6esonacHocTy.

DESIGNING A SECURITY SYSTEM TO ENSURE THE SECURITY OF CRITICAL INFORMATION
INFRASTRUCTURE

Kachan Yaromir Sergeevich
Scientific adviser: Popkov Gleb Vladimirovich

Abstract: The article examines the key stages of designing a security system to ensure the security of critical
information infrastructure facilities. The principles of selecting access control policies, organizational and tech-
nical protection measures, as well as the requirements for their implementation in accordance with regulations,
are described.

Key words: information security, critical infrastructure, security system, information protection scheme, access
control, security policy, regulatory requirements.

KpuTnyeckas nHgopmaumoHHas nHgpactpyktypa (KW) sBnseTcs Xu3HeHHO BaXKHOW Ans (YHKLUMOH u-
pOBaHUS rocyaapcTaa, obLyecTBa U 3KOHOMUKL. Ee HapyLLeHre MOXeT NPUBECTU K TSXKENbIM NOCHeACTBUSM,
noatomy obecneyeHne 6e30NacHOCT MMEET NepBOCTENEHHOE 3HaYeHe. OJHUM W3 KITIOYEBbIX 3TAMOB B 3TOM
npouecce ABNSAETCS NPOEKTUPOBAHWE CUCTEMbI 3aLMTbI, KOTOPOE UrpaeT peLuatoLlyto ponb B CO3gaHnW ad-
(heKTMBHOM noacucTeMbl B6e3onacHocTh 3HaunmMbIx 06bekTo KUK [1, c. 141].

[MpoeKTUpoBaHWe CUCTEMBI 3aliWTbl HAYMHAETCS C onpefeneHus cyObekToB U 0BbEKTOB AOCTyna.
Cybbektamu focTyna SBASOTCS MONb3oBaTenu, NPOLECCh! 1 YCTPONCTBA, KOTOPbIE B3aMMOAEUCTBYIOT C UH-
thopmaumoHHon cuctemon. ObbekTamu JOCTyna BLICTYNAKT MHOPMALWMOHHbIE PECYPChI, TaKWe Kak dhainbl,
6a3sbl gaHHbIX, MporpaMmbl M cepBuchl. YeTkoe onpepeneHne cybbekToB 1 0OGbEKTOB AOCTyMa Mno3BonseT
YCTaHOBMTb rPaHNLbl CUCTEMbI M ONPEAENUTD, Kakue anemMeHTbl TpebyIoT 3aluTbl.
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Cnefyrowmm LuaroM SBASETCA OnpefenieHne NonuTUK ynpasneHus aoctynom. [lormTuku Joctyna
OnpeaensT npaeuna, CornacHo KOTopbIM CybbekTam NpeaoCTaBnSeTCa U OrpaHniMBaeTCs 4oCTyn K 06b-
ektam. CyLlecTBYIOT pasninyHble MOZENM NONWUTUK JOCTYNa, Takue Kak MaHAaTHas, AUCKPEeLMOHHas Unm po-
nesasi. Bbibop noaxoasiuen nonmTukK 3aBUCKT OT creumdukn sHadumoro obbekta KW n tpebosanui k be3-
OMacHOCTH.

[Mocne onpeneneHns cybbekToB, 06BEKTOB W MONUTUK AOCTYNa HeobXxoauMo onpedenuts U 06oCHO-
BaTb OpraH13aLMOHHble N TEXHWYECKUe Mepbl 3awuTbl. OpraHu3aLmMoHHble Mepbl BKMOYAKT B cebs paspa-
BoTKy nosmMTUK 6e3onacHOCTU, MHCTPYKLMIA, NPOLEedyp W PErnamMmeHToB, a Takke nposefdeHne obyyeHus nep-
COHana. TexHW4Yeckne Mepbl 3aLnTbl NPeACTaBnAT coboi BHEAPEHWE PasnnyHbIX CPeLCTB 3aLnTbl MHAOp-
Mauum (C3M), Takux Kak aHTUBUPYCHbIE NPOrpaMMbl, MEXCETEBbIE 3KPaHbI, CUCTEMbI OBHApPYXEHUs BTOpXE-
HWIA, CpeACTBa KpUNTOrpachMUECKON 3aLLuThl U gpyrue.

BbI60p KOHKPETHbIX CPEACTB 3aLUMThl MHOPMaLMK 3aBUCUT OT pe3ynbTaToB MOAEMPOBaHUS Yrpo3 1
TpeboBaHuit k 6e3onacHocTM 3Haunmoro obbekta K. Ha atom aTane nposogutcst aHanus peiHka C3U, oue-
HWBaETCH MX (PYHKLMOHANBHOCTb, COBMECTUMOCTb C CYLLECTBYHLIEN WH(PACTPYKTYPON M COOTBETCTBUE
YCTaHOBIIEHHbIM TPEOOBaHUAM.

Kpome TOro, npy NpoeKTUpOBaHUM CUCTEMBI 3aLLMTLI CriedyeT YYnTbiBaTb B3aUMOLENCTBME 3HAYUMOTO
obbekta KWW ¢ opyrummn MHOPMaLMOHHBIMK cucTeMammn U obbektamu. Heobxoanmo onpegenuTs Mepsl no
obecneyeHno 6e30MacHOCTY NpK TakOM B3aUMOZENCTBUK, B TOM YWCIE UCMONb30BaHME 3aLMLLEHHBIX KaHa-
I10B CBSI31, MPOBEPKY MOASIMHHOCTI COEANHEHNN U ApYTUe MEXaHW3MbI.

Cxkanep
ySI3BUMOCTEHN

A

Cucrema Firewall Cucrema
«—» — .
PE3EPBHOTO (Secret Net) AHTHBHPYCHOU
KOTIUPOBAHHMS 3aIUTHI

=

Kpunrorpaduueckas ) | AV]I, CKV[],
3amura N MOJIUTUKHA
(Dallas Lock) yIIpaBJICHHUS
ViPNetCoord. |, AIIKII
C-Teppa Konrtunent 3.9

A

K11
3arumnaeMblil
00BEKT

Puc. 1. Cxema cuctembl 3awuThl ans obecnevyeHusa 6esonacHoctu KUA
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PesynbTaTtoM aTana NpoekTUPOBaHWS CUCTEMbI 3aLMTbl SBMSIETCA TEXHUYECKUIA NPOEKT, CoAepX)aLLumn
BCIO HEOOX0ANMYI0 JOKYMEHTALMIO, BKIKOYAs ONKUCaHWNe apXUTeKTypbl NOACUCTEMbI Be30nacHOCTH, NnepeyeHb
BbibpaHHbiX C3W, TpeboBaHWS K MX HACTPOMKE, CXeMbl B3aMMOAENCTBUS KOMMOHEHTOB W ApYre BaxHble
9NEMEHTbI. OTOT NPOEKT CYXMT OCHOBOW 4SS MOCNEAYIOLLEro BHEAPEHNUS U aKCnnyaTauuy CUCTEMbI 3aLLuThI
3Haummoro obbekta KA.

Cxema cuctembl 3awWuTbl aAns obecrneyveHns 6e30MacHOCTU KPUTUMYECKON WMHGOPMaLMOHHOW WHMpa-
CTPYKTYPbl MOXET BbIrNSAeTb creaytoLym obpasom (puc. 1).

[aHHas cxema npefcTaBnseT u3 cebsi, CpeAcTBa 3alnThbl OT HECAHKLMOHUPOBAHHOTO JOCTYnNa:

- Secret Net (mexceTteBon akpaH, VPN);

- Dallas Lock (cpeacTBo kpuntorpaduieckoin 3awnTbl).

OTn cpefctBa 06ecneunBaloT WOEHTUDUKALMIO U ayTeHTU(MKaLMIO NONb30BaTENEN, ynpaBneHue
NaeHTUMKaTOpaMmM U CPeaCcTBaMM ayTEHTU(MKALMK, @ Takke 3aliuTy UHGopMaLmMn Npu nepegade no KaHa-
nam cBs3u n obecneyeHne JOBEPEHHbIX CETEBLIX COEAUHEHUI.

[MporpaMMHO-annapaTHble KOMMEKChl MEXCETEBOrO SKPAHMPOBAHWUS M KpUATOrpachuyeckon 3awyuTbl
(MAK M3+CK3W):

- ATIKW KoHTuHeHT 3.9 (annapaTHblil MEXCETEBOM 3KpaH);

- ViPNet Coordinator HW (annapaTHbI KpUnTOLLSH03);

- C-Teppa (nporpamMmmHo-annapaTHbIM KOMMIEKC 3aLuTbl MHOpMaLn).

OTu cpencTBa Takke obecneynBatoT 3almTy MHGOpMaLMy Npu nepegaye no kaHanam CBs3u, co3aaHue
[0BEPEHHbBIX KaHAMOB 1 MapLLPYTOB, @ TaKKe NOASIMHHOCTb CETEBbLIX COEANHEHNN.

AHTUBMPYCHblE CPEACTBa 3allMTbl NPeAHasHaYeHbl AN peanusaunun aHTUBUPYCHON 3aliuTbl U OBHOB-
neHust 6asbl JaHHbIX BPEAOHOCHBIX MporpaMm (BUPYCOB):

- Kacnepckuin AHTuBmpyc (aHTusmpycHoe 10);

- Dr.Web (aHTusupycHoe MNO).

Cuctema pesepBHOTO KOMMPOBaHUS - MporpaMMHOe obecneyeHne Ans CO3[aHWUst Pe3epBHbIX KOMWiA
[aHHbIX U BO3MOXHOCTW BOCCTaHOBNEHUS UHOPMALMN 1 NporpaMMHOro obecneyeHns B criysae cboes 1nm
WHUMOEHTOB.

CkaHep ys3BUMOCTEN - NporpamMmMHoe obecneyeHne 415 aHanusa ysa3suMoCTel UHOPMALMOHHBIX Ch-
CTEM, WX UHBEHTapu3aLun, NPOBEAEHNS BHYTPEHHUX ayaMTOB BE30MacHOCTU U BbINOMHEHUS TpeboBaHuil pe-
rynatopos ®CTIK Poccum v T.4.. MNMpumepom mcnonb3saHus moxet aenstees RedCheck («AJTTOKC-CODTy)
unn ScanOVAL (OCTOK) [4].

Bce atn cpeactea 3awwmThl MHGOPMaLMK B3aUMOAENCTBYIOT MexXy cobon u obbeayHeHbl B eanHy0
cuctemy GesonacHocTi, obecneumBasi MHOTOYPOBHEBYIO 3aLUMTY KPUTMYECKOM WHC(OPMALMOHHOW MH(pa-
CTPYKTYpbI.

Cxema Takke MOXET BKIKOYaTh JONONHUTENbHbIE ANEMEHTLI, Takue Kak [3, ¢. 58]

- BblgeneHHble 3almiieHHble CerMeHTbl CETU 4NnS 0TAeNbHbIX KOMNOHeHTOB KIW;

- LleHTpanusoBaHHas cuctema ynpaBreHns U MOHUTOPUHIa 6e30nacHoCTy;

- YpaneHHble TepMUHanbHble cepBepbl A1 6e30nacHoOro agMUHUCTPUPOBAHUS;

- Cwuctembl 0bHapyxeHusi 1 npeaynpexaeHus sTopxeHuin (COB/COTB);

- Cpepncraa KOHTpONS LENOCTHOCTH 1 JOBEPEHHON 3arpy3kut;

- CucTeMbl pe3epBHOroO MUTaHMS M OXMNAXAEHUS AN KPUTUYECKUX KOMMOHEHTOB.

Peluas BONPOC MCMOMNb30BaHUS TEX UMW UHbBIX NPOrpamMM peaniayiolmx 3aluTy NpeanpusaTui cnegyet
OTMETUTb Mepbl Be3onacHOTM koTopble Heobxoammo cobntoaats [2, C. 73]

PasrpaHuyeHne nomHOMOYNA 1 MPUHLMN MUHUMANbHBIX NPUBUNENAA - MPWU NMPOEKTUPOBAHUM CUCTEMBI
3alWmTbl Heo0BX0AMMO NpeayCcMOTPeTb CTPOroe pasrpaHNyeHe NOTHOMOYMIA NONb30BaTENEN M NPUHLMN MU-
HUManbHbIX NPUBUNETUIA. OTO O3HAYAET, YTO Kbl NOMNb30BaTENb UK NPOLECC AOMKEH UMETb MUHUMATb-
HO Heobxoaumble NpaBa LOCTYMa K pecypcam Ans BbIMNOMHEHMS CBOMX (PYHKUMIA. [1aHHbIA NOAXOL CHUXAET
puUCKK 3noynoTpebneHns NpUBMNErMAMA U MUHUMU3NPYET NOCAEACTBMS B CriyYae KOMNPOMETaLMM yYeTHbIX
AaHHbIX.
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OTKa30yCTOMYMBOCTb WU PE3EPBUPOBAHME - CUCTEMA 3aLUNTbl KPUTUYECKM BaXHOW WHGPACTPYKTYpbI
[OMKHa BbITb CNPOEKTUPOBaHa € y4eToM TpebOoBaHMI OTKA30yCTOMYMBOCTM U pe3epBMPOBaHmUs. 3TO BKOYa-
eT B cebs Mcnonb3oBaHne M3bbITOYHLIX KOMMOHEHTOB, KNacTepu3aLmio, pe3epBHOe KOMMPOBaHWE OaHHbIX U
BO3MOXHOCTb ObICTPOro BOCCTAHOBNEHNS B Cryvae cH0eB Mnu aTak.

LleHTpanu3oBaHHOe ynpaBreHne 1 MOHUTOPUHT - Ans 3hMEKTUBHOMO aAMUHUCTPUPOBAHMS 1 KOHTPONS
CUCTEMbI 3aLUMTbl PEKOMEHAYETCS UCNONb30BaTh LIEHTPaNU30BaHHble CPeACTBa YNPaBNEHNS 1 MOHUTOPUHTA.
OHW NO3BONAKT NOMyYaTb KOHCONMAMPOBAHHYK MHGOPMALMIO O COCTOSHIUN 6€30NacHOCTH, BbISBNSATL U pea-
rMpoBaTb Ha MHUMAEHTbI, @ Takke OCYLLECTBAATL HACTPONKY N OGHOBNEHWE CPEACTB 3aLMTbl U3 €ANHON TOY-
Kn.

CermeHTauusi cetn - npu NPOEKTUPOBAHWUM apPXWUTEKTYpbl NMOACKUCTEMbI Be30MacHOCTH BaxHO npeay-
CMOTPETb CETMEHTALMI0 CETW Ha NepumMeTp (rpaHuLa C BHELHUMM CETSIMM) U BHYTPEHHWE 3aLLMLLEHHbIE Cer-
MEHTbI. 3TO MO3BONSIET M30MPOBATL KpUTUYECKME KOMNOHEHTbI KW 1 npuMeHsTb 4ONONHUTENbHbIE MEPbI
3aWWnThI 4115 KaXO0ro CermeHTa.

VHTerpaums cpeacTs 3aliuTbl - pasnnyHble cpefcTBa 3awyutbl MHgopmaumun (C3U) gonxHbl BbiTb UH-
TerpupoBaHbl Mexay coboit ans obecneveHns cornacoBaHHoN paboTbl 1 ahdekTUBHOrO obmeHa MHGopmMa-
Luen. ITO MOXET BKNKOYaTb €AMHYI0 CUCTEMY YNpaBneHUs NONnUTUKamMu 6e30nacHOCTH, KOPPENAaLMI0 COObITUI
©e30nacHOCTY 1 aBTOMATM3aLI0 pearnpoBaHNs Ha UHLUMAEHTSI.

CooTBeTCTB/E HOPMATKBHBLIM TPeBGOBaHWAM M CTaHOapTaM - MpW NPOEKTUPOBAHWM CUCTEMbI 3aLUMTLI
HeobXxoaMMo yuuTbIBaTb AEUCTBYHOLME HOPMATUBHbLIE TPEOOBaHMS W CTaHAapTbl B 06nacTm MHGOpMaLMOH-
Hoit 6e3onacHocTm, Takue Kak ctangapTel PCTIK Poccumn, ®CB Poceun.

[naHMpoBaHMe MOAEPHM3ALMM U Pa3BUTMS, NOCKOSbKY Yrposbl MHGOPMaLMOHHOK Be3onacHoCTH no-
CTOSIHHO 9BOMIOLIMOHMPYIOT, CUCTEMA 3aLUTbl JOSMKHA BbITb CPOEKTMPOBAHA C YYETOM BO3MOXHOCTM MOAE p-
HW3aUMK 1 pa3BUTUS. ITO NO3BONUT CBOEBPEMEHHO BHELPATb HOBbIE CPEACTBA 3alnTbl, 0BHOBNATL NPO-
rpaMMHoe obecneyeHue 1 aaanTMpoBaTh NONUTUKKM 6E30NaCHOCTY K U3MEHSIOLLMMCS YCMOBUAM.

Takum 0bpasom, rpamoTHOE NPOEKTUPOBAHWE CUCTEMbI 3aLLWTLI ANS KPUTUYECKOA MHADOPMALIMOHHON
WHPaCTPyKTypbl TpebyeT KOMNMEKCHOro NoaxoAa, YYUTLIBAKOWEro pasnuyHbie acnekTbl besonacHocTu, oT-
Ka30yCTOMYMBOCTM, YNPaBISEMOCTH U COOTBETCTBUS HOPMATUBHBLIM TpebOBaHWAM.
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COBPEMEHHbIE TEXHONOI MW BYPEHWA
HEDTAHBIX N TA30BbIX CKBAXWH:
[I0CTWXEHNA W HEN3YYEHHDIE
BO3MOXHOCTH

XYCCEVMH AJIM MOXAMEI MAXMYNL

MarmcTpaHT
OIrB0Y BO « YhuMckuit rocyapCTBEHHbIA HEPTAHON TEXHUYECKUN YHUBEPCUTET»

AHHOTaUMA: HepTAHAs 1 ra3oBasi MPOMbILNEHHOCTb UrPaeT peLlatoLLlylo ponb B MUPOBOIA 3koHOMUKe. [1o
Mepe WCTOLLEHWS TPaaWLMOHHBLIX pe3epByapoB OTpacnb obpallaeT CBoe BHUMaHMe Ha bonee CroXHbie W
N30MMPOBaHHbIE MECTOPOXAEHNS. B OTBET Ha 3T YHUKanbHble TpeboBaHus Bbinn paspaboTaHbl HOBAaTOPCKME
TEXHOMOrW BypeHMs, KOTOPbIE PACLUMPSAIOT rPaHNLbl BO3MOXHOCTEN.

KntoueBblie cnoBa: TexHonornn bypenusi, bypenus, ABTomaTusmpoBaHHoe 6ypeHne, HaHoTexHonoruu, Ynb-
Tpa3sykoBoe bypeHue, JlasepHoe bypeHue.

MODERN TECHNOLOGIES FOR DRILLING OIL AND GAS WELLS: ACHIEVEMENTS AND UNEXPLORED
OPPORTUNITIES

Hussein Ali Mohamed Mahmoud

Abstract: The oil and gas industry plays a critical role in the global economy. As traditional reservoirs are de-
pleted, the industry is turning its attention to more complex and isolated fields. In response to these unique
requirements, innovative drilling technologies have been developed that push the boundaries of what is possi-
ble.

Key words: Drilling technology, Drilling technology, Automated drilling, Nanotechnology, Ultrasonic drilling,
Laser drilling.

TexHonornst MHOrocTBONbHOrO 6ypeHns — MHorocTeonbHOE BypeHune no3eonseT NpobypuTb HECKONBKO
FOPU3OHTamNbHbIX CKBaXWH W3 OOHOTO BEPTUKANbHOrO CTBOMAa. JTOT MeToA obecneunBaeT BonbLUMIA OXBaT
nnacrta u 6onee apdekTBHy0 J0ObIYY YrNEeBOAOPOAOB MO CPABHEHNIO C TPAAULIMOHHBIM BypeHHeM.

ABTOMaTU3NpoBaHHOE BypeHne — ABTOMaTU3NPOBaHHbIE BYpOBbIE YCTAHOBKM UCMOMb3YIOT AATYMKN U1
nporpammHoe obecneyeHne 4ns ONTUMU3aLMK NapamMeTpoB BypeHusi, Takux kak BEC Ha LONOTO U CKOPOCTb
BpaLLeHUs. ITO NPUBOAMT K NOBbILIEHNO APAEKTUBHOCTY BYPEHMS U CHKEHWIO PUCKOB 6E30MacHOCTM.

HaHoTexHonor — HaHOTeXHONOMM NPUMEHSIOTCS 4115 CO34aHNs BypoBbIX PACTBOPOB C YMyULLEHHbI-
MW CBOCTBaMU. HaHOYaCTWLbl MOTYT NOBLICUTL CMa304HbIE XapaKTEPUCTUKM PACTBOPA, YMEHbLNTL TPEHME W
YNYYLWWTb BBIHOC LLNamMa.

YnbTpassykoBoe bypeHune — YnbTpa3ByKoBble BOMHbI MCMOMNb3YIOTCS AN CO3AaHNS BUOpaLui, BO3aei-
CTBYIOLLUMX Ha nopogy. OTO NOMoraeT pa3pyLunTb 6onee TBepable NAacTbl U yNyYWnTb CKOPOCTb MPOXOAKN.

NasepHoe BypeHue — Jlazepbl MCNONb3YOTCSA 415 NNABIEHNS UK UCNapeHus Nopoabl, CO3AaBas Ckea-
XUHbI C BbICOKOW TOYHOCTBHO M MEHBLUMM PUCKOM ANS OKPYXatoLen cpespl.
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Po6oTu3npoBaHHble cuctembl BypeHns — PoboTuanpoBaHHble cucteMbl BypeHns BbIMOMHSOT 3a4aqum
OypeHusi 1 peMOHTa NOMHOCTbIO aBTOHOMHO. JTO 3HAYUTENBHO CHKAET 3aTpaThbl Ha pabouyyto cuny 1 NOBbI-
Wwaet BesonacHocTb Ha BypoBbIX NNOLaaKaXx.

HeusyyeHHble BO3MOXHOCTU — [TOMMMO 3TUX CYLLECTBYIOLLMX TEXHOMOMI, MPOAOMXAOTCS UccneaoBa-
HWS NS fanbHeNLWero passuTis U NPUMEHEHUS PeLLEeHU ANns BypeHns:

* /HTerpupoBaHHble CEHCOpHble TexHonorun: CeHCOpHble CUCTEMbl B peanbHOM BPEMEHW MOryT
NPefoCcTaBnATb LEHHbIE AaHHbIE O COCTOSHUM CKBaXMHbI 1 YCIOBUAX NracTa.

* UckycctBeHHblin nHTennekt (MW): A moxeT aHannsmpoBaTb OrpoMHblE 06beMbI JaHHbIX 0 BypeHnn
ANS ONTUMU3ALMM NPOLIECCOB NPUHATUSA PELUEHUA U MPOrHO3MPOBaHMS NPobneM.

* MogaepxaHue gaBneHust ¢ NoMoLLbo Mopst: MogaepkaHne gaBneHns, UCMob3ys MOpe, MOXeT pe-
WKTb NPOBAEMBI C YCTONYMBOCTBIO MI1AacTa 1 MOBbILWEHUEM BbIXOAA.

* becnpoBoaHble TexHonmorun: becnpoBogHas CBA3b MOXKET YNYULLMTb CBSA3b MeXZy BypunbLiynkamm u
WHXeHepaMmu, a Takke 06ecneymnTb yaaneHHbI 4OCTYN K AaHHbIM.

HeusyyeHHble BO3MOXHOCTU — HeCMOTPS Ha 9TW JOCTUXEHMS, CYLLECTBYIOT HEU3yYeHHbIE BO3MOXHO-
CTW ANs fanbHenwWwero passuTis TEXHONOrn Bypenus, B TOM Yucne:

* bypeHue ¢ 1cnonb3oBaH1eM ManoTOKCUYHbBIX XUAKOCTeN: Pa3paboTtka n BHeAPEHUE ManoTOKCUYHbIX
BypOBbIX XNAKOCTEN MOXKET CHU3UTb BO3AENCTBIE Ha OKPYXatoLLYHo cpesy.

* MHTennekTyansHoe 6ypeHue: VHTErpaLms CEHCOPOB W aHanuTUKK B CUCTEMbI BypeHns MoxeT obec-
neynTb 6onee TOYHbIN KOHTPOSTb U MPOrHO3MPOBAHME PUCKOB.

* PoboTnanposaHHoe BypeHue: ABTOHOMHbIE BypoBble YCTaHOBKM MOTYT paboTaTh B CypOBbIX YCMOBUSIX
W yaaneHHbIX panoHax, noBblwas 6e30nacHOCTb U APEEKTUBHOCTD.

+ Pa3segka 1 paspaboTka HETPaAWUMOHHbIX 3anacoB: HoBble TeXHOMOMMM BypeHnst OTKPbIBAKOT BO3-
MOXHOCTW NS OCBOEHUS HETPAAMLMOHHBIX 3anacoB, TakuX Kak CMaHLEeBbIN ra3 u criaHueBas HedTb.

* Yctoitumsoe bypeHue: MHHoBauum B 0bnactu TexHonornin GypeHns MoryT nomModb MUHUMU3MPOBaTb
BO3AEMCTBME Ha OKPYXaloLLyto cpedy, CHUXas BbIBPOCh! NapHUKOBbIX ra30B M 3aliulLias BOOOHOCHbIE ropu-
30HTbI.

CoBepLUEHCTBOBaHNE TEXHOMOMMA BypeHnst HeTSAHbIX U ra30BbIX CKBAXMH MNOCTOSHHO pacLLMpsieT
HaLlM BO3MOXHOCTM Mo Aobblve yrneBoaoponoB. MHorocTBomnbHOe BypeHue, aBToMaTu3aums, HaHOTEXHONO-
MW 1 apyrve nepegoBble METOAb! YXe NOBbIAoT 3G(PEKTUBHOCTb, CHUXAKOT 3aTparthl U ynydliatkT besonac-
HOCTb. 10 Mepe JarnbHerwmx uccreaoBaHuin U paspaboTok MOXHO OXMAATb HOBbIX MPOPbLIBOB, KOTOPLIE NpU-
BEAYT K eLLe Bonee yCcToNuMBOMY M NPOAYKTUBHOMY ByayLuemy HedpTerasoBom NPOMBILLNEHHOCTM.
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PA3PABOTKA CUCTEMbI YIPABNEHHA
CUCTEMOi! ABTOHOMHOI D _.
SHEPTOCHAB)EHMA HA OCHOBE HEYETKIX
MHOXECTB

JIEMAHOB BIIATUMMWP AHATOJIbEBIY,
3f3WH AHAPEW ANIEKCAHLIPOBIY,
@WNMNOB APTEM CEPTEEBNY

CTYAEHTb
OIrBOY BO «AcTpaxaHckui rocyaapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET »

1 Okzydzr 2 thkSitizstsHztbls | dzdz G
K.M.H., douyeHm
@Ir60Y BO «AcmpaxaHckuli 20cy0apcmeeHHb Il mexHu4eckul yHusepcumemy

AHHoOTauuA: B pa60Te npeacraslieHa CUCTeMa aBTOMaTN4eCKOro ynpasJieHUA CUCTEMO aBTOHOMHOTO SHEp-
rocHabxeHus ans yOan€eHHbIX TEXHOMOMMYECKNX MYHKTOB. LleJ'IblO paGOTbI ABNANOCH NOBbILLEHNE Sq)q)eKTMB-
HOCTH ql)yHKLl,VIOHVIPOBaHMﬂ CUCTEMblI @BTOHOMHOIO 3HepFOCH36)KeHMﬂ Ana yaaneHHbIX TeXHOJIOrMYEeCKUX
NMYHKTOB. I'IpoeKT CUCTEMbI MOXET ObITb UCMOMNbL30BaH A1 aBTomaTtu3auun N6bIX aHANOMMYHbIX MOBUBHBIX
nnn CTaumMoHapHbIX YCTaHOBOK Ha nobbIX NPeanpuATUAX N TEXHUYECKUX MYHKTaX, a Takke AJ1d aHanorn4-
HbIX NPOLEeCCOB pPa3rn4yHbIX 0Tpacne171 NPOMbILLNEHHOCTH.

KntoueBble cnoBa: aBTOMaTU4eCKOE perynuposaHue, aBToMatu3alna, UHTENNEeKTyanbHasad cuctema, Col-
HeYHaAd 6aTapeﬂ, COJTHeYHasa 3NeKTPOCTaHLUunA, anbTePHAaTUBHAA S3HEPTUA, TPEKEP, COJTHEYHbIV KOHTpOJep.

THE ROLE OF PHYSICAL CULTURE IN PERSONAL DEVELOPMENT

Demanov Vladimir Anatolevich,
Filippov Artem Sergeevich,
Zyazin Andrey Alexandrovich

Scientific adviser: Antonov Oleg Viktorovich

Abstract: The paper presents an automatic control system for an autonomous power supply system for re-
mote technological points. The goal of the work was to increase the efficiency of the autonomous power sup-
ply system for remote technological points. The system design can be used to automate any similar mobile or
stationary installations at any enterprise or technical point, as well as for similar processes in various indus-
tries.

Key words: automation, intelligent system, solar battery, solar power plant, alternative energy, tracker, solar
controller.
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OpgHumM 13 Hanbornee MHTEePECHbIX NoKasaTenen pa3BuUTUS SHEPTreTUKA SBNSETCS YPOBEHb MCMOMNb30Ba-
HWS SHEPruM U3 anbTepHATUBHBIX MCTOYHMKOB. Ha CEerogHALWHMI AeHb Hanbonee nonynsapHeIM anbTepHaTUB-
HbIM MCTOYHUKOM SHEPTUM ABNSIETCS COMHEYHAs 3HEPrus. ATO OYEHb AKOMOTMYHBIN M 3DPEKTMBHBIN CNOCOD
MOMyYeHUs ANEKTPOIHEPrUK.

AKTYanbHOCTb TEMbl 3aKNK4AETCA B MOBbILLEHUM 3PPEKTUBHOCTY U YCTOAYMBOCTY CUCTEM aBTOHOMHO-
ro dHEpProcHabXeHns Ans yaaneHHbIX TEXHONOTMYECKUX NMyHKTOB Yepes3 MHTENNEKTyanbHoe ynpasneHue. 1o
NPeaoCTaBnseT KOMMMEKCHbIM NOAX04 K onTummu3aumn paboTbl N 06ecneynBaeT peLeHne pasnuyHbIX npo-
Brem.

OfHUM 13 KNIOYEBbIX NPENMYLLECTB SBASETCS BO3MOXHOCTb ONTUMM3ALMM 3HEpronoTpebneHns, nos-
BOMSAS CUCTEME aHaNM3MpPoBaThb AaHHbIe 0 NOTpebneHun aHeprv 1 3chPEKTMBHO pacnpeaensTb pecypesi [1].

WHTennekTyanbHas cuctema ynpaeneHust cnocobHa aganTMpoBaThCs K M3MEHEHMSIM B OKpYXatoLLen
cpeae, pearvpys Ha cnyKTyauun NOrogHbIX YCHOBUA U N3MEHEHUSt MHTEHCUMBHOCTM COMTHEYHOTO cBeTa. JTo
obecneunBaeT cTabunbHyo 1 3hPEKTUBHYID PabOTy COMHEYHbIX SNEKTPOCTAHUWA JaXe B NEPEMEHHbIX KIu-
MaTnyeckux ycrnosusix. Kpome Toro, cuctema obecneumBaeT NOCTOSHHbIA MOHUTOPUHT COCTOSIHIUS 060pyA0-
BaHUs1, YTO NO3BOJISET ONEPATMBHO BbISBNATH W YCTPAHATL BO3MOXHbIE HEMCNPABHOCTY [2].

Cuctema aBTOHOMHOTO 3HEProcHabXeHUs Ans yAaneHHOro TEXHOMOMMYEecKkoro MyHKTa npeacTaBnser
cobOW COMHEYHYK YCTaHOBKY — 3TO KOMMMEKCHas cucTema, co3faHHas ang npeobpasoBaHusi COSTHEYHOW
SHEprum B 3rEKTPO3HEPr0. B ee OCHOBE NEXUT CONHeYHast naHenb, COCTOALWAs U3 (POTOINEKTPUYECKNX
syeek Sil-CUM 10BB[3], cnocobHbix adpekTBHO Npeobpa3oBbiBaTb COMHEYHbIA CBET B ANEKTPUYECKYHO
3Hepruto. MaHenun ycTaHaBNMBAKOTCS Ha CneumarbHbIX KOHCTPYKLUMAX C ONTUMAnbHBIM YriIOM HakfoHa U op u-
eHTaLMen OTHOCUTENbHO CONHLA ANns MakcuManbHoro cbopa aHepru.

OCHOBHbIE BXOAHbIE U BbIXOAHbIE BENMYMHBI 0ObEKTa ynpaBneHus C BblAeneHneM perynmpyembix, pe-
FyNMPYHOLLMX 1 BO3MYLLAKOLLMX BO3LENCTBIIA NPUBEAEHbI HA PUCYHKe 1.

PerynupytoLine Bo3aencTans:

- ( — yron noBopoTa (POTO3NEKTPUYECKOr0 NpeobpasoBaTens OTHOCUTENBHO BEPTUKANBHOM OCK Bpa-
LieHNs. YBenuuMBas Uiv yMeHblLas 3TOT Yrosl, Mbl MEHSIEM NONOXeHWe POTO3NEKTPUYECKOrO Npeobpa3osa-
Tens OTHOCUTENBHO NEepBO CTENeHN CBOBOABI.

- O — a3nuMyT. YBENUYEHWe Unn YMeHbLUeHWe AaHHOTO NokasaTens NpUBOANT K USMEHEHMIO NONOXEHUS
(hoTO3NEKTpUYeCcKoro NpeobpasoBaTensi OTHOCUTENBHO BTOPOWN CTENEHN CBOBOp!.

Perynupyemble napameTpbi:

- U — BekTOp nonoxeHust potoanekTpuyeckoro npeobpasosartens. CambiM Nny4LlM BEKTOPOM CUUTaET-
CSl NONOXeEHWe CUCTEMBI, NPK KOTOPOM NaHen BGaTtapen oToaNeKTpUYeCKkUX npeobpasoBatenen HaxoaaTcs
NPSIMO NEPNEHANKYNSPHO COTNHEYHBIM Nyyam.

Bosmyularowyye KOHTpoIMpyemMble BO3AENCTBUS:

- U — CKOpOCTb BO3AEMCTBYIOLLEro Ha naHenu notoka setpa. Cuna, cosgaHHas TakuM noTOKOM, pasBo-
payMBaeT naHenu, a B XyfWeM Criyyae MOXET NPUBECTU K MOBPEXAEHWIO OBUXYLIMXCA U HECYLLMX YacTen
KOHCTPYKLMH.

- [MapameTpbl NPOTUBOABAPUAHON 3aALLMUTBI:

- U — CKOPOCTb BO3AEMCTBYIOLLErO HA MaHenu noToka BeTpa no BepxHeMy npeaeny. PasBopoT ConHeuy-
HbIX NaHenen B 6e3onacHoe NONoXeHKe.

PyyHoe/gncTaHUMoHHOE ynpaBneHue:

- ( — yron nosopoTa (POTO3NEKTPUYECKOr0 NpeobpasoBaTens OTHOCUTENBHO BEPTUKAmNbHON OCK Bpa-
LieHuS.

- 0 — a3nMyT.

WCY perynupoBaHus yrna noBopota (poTo3anekTpuyeckoro npeobpasoBatens formkHa bbiTb npeaHa-
3HayeHa N1 aBTOMATM3MPOBAHHOTO KOHTPONS, NpoLecca LeHTPanu3oBaHHOM yrpaBieHns U nogaepxaqus
3aaHHbIX PEXUMOB paboTbl TEXHONOMNYECKOro 0BOpYyA0BaHUS, BXOLSLLEro B COCTaB CUCTEMbI PErynnpoBa-
HUS.

Ha ocHoBe aHanu3a BbIGpaHHOro MeToAa M CO3AaHHOr0 6roKa ynpaBfeHns Ha OCHOBE HEYETKOW Noru-
Ku pa3paboTaem MOMHyK CTPYKTYPY UHTENNEKTYanbHON CUCTEMbI YPABIIEHNS COMHEYHOM YCTaHOBKOM.
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Puc. 1. AHanu3 cucteMbl aBTOHOMHOTO 3HEpProcHabXeHus Kak 00'beKkTa ynpaBneHus

Ha pucyHke 2 npeactaBneHa obLyas CTpyKTypa MHTENNeKTyanbHOW CUCTEMbI YpaBneHus, cMogenu-
poBaHHas B nporpamMme SimIinTech. B kayectBe BXOZHOrO cCurHana WUCnosib3yeM MeaHap, CUMYIMPYHOLLWNA
BHELLHee BO3OeNCTBMe Ha ycTaHoBKY. CurHan nonagaeT B KOHTPOMNMEp naHenu, NpeactaBnsowmm u3 cebs
60K ynpaBneHus Ha OCHoBe HeyeTkol Nornku[4]. OH B CBOK OYepedb reHepupyeT YNpaBnstoWmMn curHarn,
KOTOPbIN NEepPeaaeTCs Ha UCMOMHSIOLLEE YCTPOMCTBO — ABUraTeNb, NPUBOAALLMIA B ABUKEHUE COSTHEYHbIE Na-
Henu. CurHan (HanpsbkeHue), NOSyYeHHbIN C COMHEYHON MaHenn, perncTpupyetcs W nonagaet obpaTtHo B
KOHTPOSEP, W Ha €ro OCHOBE BbICTPaNBAETCS JarbHenlwas cxema ynpasneHus, bnarogaps KoTopon 4OCTu-
raeTcsi NNaBHOE 1 NPaBUbHOE BbICTPAUBaHUE NMOMOXEHUS (HOTOINEKTPUYECKNX Npeobpa3oBaTeneil.

BHewree BoInENCTEE AN
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MoukoET, i carvan ] ~

KpYTALLMAT MOMeHT

oTcnomese
nonaer e naremn
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Puc. 2. CTpykTypa UHTEeNneKTyanbLHoW CUCTEMbI yNpaBNeHNs
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Puc. 3. CTpykTypa cyoCcTpyKTYypbl ONOK yNpaBneHns Ha OCHOBE HEYETKOM JTIOTMKK
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Ha pucyHke 3 npefcTaBneHa cTpykTypa cybcTpykTypbl 610K ynpaBneHMs Ha OCHOBE HEYETKON IOTUKM.
Bbina paspabotaHa nporpamMMHas peanusauus anroputMa HEYETKOro ympaBreHust Ha ssblke C+t,
COBMECTUMAs C NporpammmpyembiM norudeckium koHTponnepom Allen Bradley PICO 1760-L12BWB-NDI5].
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YNIK614.849

K BOMPOCY 0 NOXAPHOW OMACHOCTY
NIEPEBOOBPABATbIBAHLLIET O PEANPUATUA
(YEPENOBELKWA ®AHEPHO-MEBEbHbIW
KOMBUHAT?

YEPHUK ANEKCEN BUTAJIbEBIY

MarucTpaHT 2-ro Kypca,
®rb0Y BO «CaHkt-Metepbyprckuin yHusepcuteT MC MYC Poccumy

1 Okzydzr 2 wwkSCtsetsHdIlsjdz: RO
K.M.H., douyeHm
@Ir60Y BO «CaHkm-lemepbypackul yHugepcumem [TIC MYC Poccuu»

AnHoTauus: KateropypoBaHue MOXapHOW ¥ B3pbIBOMOXApPHOM OMacHOCTM Ans MPOU3BOACTBEHHBIX 3AaHUN
SBNSETCS KpanHe BaXHbIM acnekToM noxapHoi BesonacHocT. OnpeaeneHne ypoBHS NOXapHOW OMacHOCTM
nomoraeT onpeaenuTb HeobXoaUMble Mepbl MO NPELOTBPALLEHMIO U TYLLEHUO NOXapoB, obecneyeHnto 6es-
OnacHbIX yCrnoBuin paboTbl 4N COTPYAHMKOB W NOCETUTENEN. B kauecTBe npumep B3STO OLHO 13 MOMELLEHMI
AO «YepenoseLkuit haHepHO-MeBENbHBIN KOMOUHATY.

KnioueBble cnoBa: noxapHas 1 B3pblBOMOXapHas ONacHOCTb, KaTEropupoBaH1e, NPOM3BOACTBEHHbIE 3aa-
HUS, NOXaPHBIA PUCK.

ON THE ISSUE OF FIRE DANGER OF THE WOODWORKING ENTERPRISE "CHEREPOVETS PLYWOOD
AND FURNITURE FACTORY"

Chernik Alexey Vitalievich
Scientific adviser: Ivanov Alexey Vladimirovich

Abstract: Categorizing fire and explosion hazards for industrial buildings is an extremely important aspect of
fire safety. Determining the level of fire danger helps to determine the necessary measures to prevent and ex-
tinguish fires, to ensure safe working conditions for employees and visitors. As an example, one of the premis-
es of JSC Cherepovets Plywood and Furniture Factory is taken.

Key words: fire and explosion hazards, categorization, industrial buildings, fire risk.

B cootetctBUM ¢ ®PepepancHbiM 3akoHom 0T 22.07.2008 N 123-03 (pea. ot 25.12.2023) "TexHuue-
CKMI pernameHT o TpeboBaHuax noxapHon 6esonacHocTn" [1], ctatben 26 onpeaeneHa Lenb OTHECEHNs no-
MELLIEHWI K Kaccy no noXapHOM 1 B3PbIBONOXapPHOW OMacHOCTM.

Llenb knaccugukaumm 3aaHnia, COOPYXeHUA U NMOMELLEHWUI NO NOXAPHOW ¥ B3PbIBONOXAPHOM OMacHo-
CTM 3aKI0YaETCs B ONPeAeneHnn CTENEHN UX YA3BMMOCTM K NoxapaM M B3pbiBaM, a Takke paspaboTke cooT-
BETCTBYIOLLMX Mep No 1x obecneyeHnto noxapHoi GezonacHocTbl. OnpeaeneHne COOTBETCTBYIOLLENO Kacca
MO3BONSAT OLEHUTb HEOOXOAMMBIN YPOBEHb 3aLMThI OT MOXAPOB M B3PbIBOB, @ TAKKe NPUHATb MEPbI MO YI1yy-
LUEHNO yCnoBni 6E30MacHOCTH B CNyvae BO3HWUKHOBEHWS Ype3BblvaiHon cutyauui. MogobHas knaccuduka-
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LSl NOMOraeT OLEHUTb NOTEHUMANbHbIE PUCKK U OMPEeAenUTb HeobX0AMMble Mepbl MO UX YMEHBLLUEHWHO, YTO
cnocobcTByeT obecneyeHunio 6e30nacHOCT NIOAEN U UMYLLECTBA.
Ha puc. 1 npeacTaBneHbl Knacchl 4518 NPOM3BOACTBEHHbIX W CKITALACKUX MOMELLEHWUIA MO NOXapHON K

B3prBOI'IO)KapHOI7I OnacHoCTN.

MOBbILLIEHHAs B3PbIBONOXapoonacHoCTb (A)

B3pbIBOMNOXXapoonacHoCTb (b)

noxapoonacHocTb (B1 - B4)

yMepeHHas noxapoonacHocTb (I)

MOHWKEHHas noxapoonacHocTb (1)

Puc. 1. Kateropuu no noxapHou 1 B3pbIBONOXapPHOW ONacHOCTH

Tabnuua 1

Xapakrtepuctuka y4actka wnudgosaHus uexa [CIM

HaumeHoBaHue napameTpa

3HayeHe napameTpa

CreneHb OrHecTonKoCTH

Knacc KOHCTPYKTUBHO NOXapHOW OMacHOCTM CO

Knacc yHKUMOHAMBHOM NOXAPHOM OMacHOCTM 05.1
BbicoTa 3paHus 9,65m
lMnowaap sTaxa B Npegenax noxapHoro 0Tceka 3gaHns 10237,2m2
Ob6bem 3gaHus 92821,0m3
KonnyecTso ataxen 2
KaTeropusi Hapy»HbIX YCTAHOBOK MO MOXapHOW ONacHOCTH, B

KaTeropums 3gaHui, CoopyKEHUM NO NOXapHOW 1
B3pbIBOMOXapHON ONAaCHOCTM (yKa3blBAETCA ANS 3aaHui
NPOWU3BOLCTBEHHOIO UMM CKNAACKOrO HA3HAYEHNs)

lMepeyeHb 1 TN CUCTEM NPOTWUBOMOXAPHOW 3aLWTbI (CUCTe-
Mbl NPOTUBOABIMHOM 3aLLMTbI, NOXaAPHOW CUrHaNM3aLmuy,
NOXapOTYLUEHMWs,, OMOBELLUEHWS W YNpaBfieHUs 3BaKyaLuen,
BHYTPEHHWI 1 HAPYXHbI NPOTUBONOXAaPHbIE BOAOMNPOBOAbI)

AINC n COY3 ntogeit npu noxape 2 tuna.

[1Be CrpUHKNEPHbIX CUCTEMA NOXapOTYLLEHUS
NPOU3BOACTBA. 2 NMOPOLLKOBbIE CUCTEMbI
NOXapOoTyLLEHUS.

LLlecTb cucTeM MCKPOOBHAPYXEHUS 1 aBTOMAaTUYECKO-
ro noxapotyLuenus fire fly.

BHYTpeHHW NpOTMBONOXaPHbLIA BOZONPOBOL COCTOUT
13 32 NOXapHbIX KPaHOB.

HapyxHbli NPOTUBONOXapHbIN BOAONPOBOS —

3 ruapaHTa, pacnosioXXeHHbIX BAOMb 34aHUS

OnpepieneHe KaTeropun OnpeaenseTcsl Ha 0CHOBAHWM XapaKTEPUCTUK MaTepnarnos, 060pyaoBaHNS U
MPOLIECCOB, KOTOPLIE MOTYT CrOCOBCTBOBATL BO3HUKHOBEHMIO MOXapa unu B3pbia. MpuMepamu Takux kaTe-
ropui MOMELLIEHMIA MOTYT GbITb MOMELLIEHNS C NOBbILIEHHOM NOXAPOOMNaCcHOCTbIO, MOMELLEHUS C XMMUYECKMMU
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BELLEeCTBaMM, NMOMELLEHNS C aNekTpoobopyaoBaHneM v apyroe. Kaxaas kateropus JOMKHA UMETb COOTBET-
CTBYHOLLMI YpOBEHb 3alLWTbl OT NOXapa ¥ B3pbiBa, B TOM yucne ObiTb 060pyaoBaHa HEOOXOaNMbIMM Cpe a-
CTBaMW NOXapOTYLLEHNS 1 3BaKyaLuu.

AO «Yepenoseukuit haHepHO-MeOENbHBIN KOMOUHATY SABNSIETCA NPOMbILLNeHHoN nnowaakon AO
«4OMK» pacnonoxeHa B CeBepHoM MuKpopaitoHe r. Yepenosua. C ceBepHON W 3anafHoi CTOPOHbI OT Tep-
PUTOPMM KOMBMHATa PacnoNOXeHbl XuMble KBapTasbl, C BOCTOYHOM CTOPOHbI TEPPUTOPUS NPEANPUATIS Orpa-
HWU4eHa pekoi Arop6a, ¢ t0XHON CTOPOHbI — pekon CepoBka. brivkaniume xunble JoMa pacnonoXeHbl Ha ce-
BEpO-3anage Ha paccTosHUM NpubnuantensHo 70 METPOB OT NPeanpUATUS.

B kayecTBe 0bbekTa BbicTynaeT Liex ApeBeCHOCTPYXEUHbIX MANT, y4acToK LW (OoBaHNS, MHOPMaLMS
no A4aHHOMY y4acTKy npuBeaeHa B Tabn. 1.

Mpukaz MYC P ot 25.03.2009 N 182 (pea. ot 09.12.2010) "O6 yTBepxaeHun ceoga npasun "Onpe-
AEeneHve KaTeropui NOMELLEHNA, 30aHUA U HaPYXKHbIX YCTAHOBOK MO B3PbIBOMOXAPHOW W MOXapPHON OnacHo-
cTn" [2] SBNSIeTCA OCHOBOMONArakLM AOKYMEHTOM, PernamMmeHTUpyILWMM NOPSAOK pacyéta kateropuu no
B3PbIBOMOXXAPHOI M NOXaPHOW ONacHOCTW. Ha puc. 2 npuBeaeHa xapakTepucTMKa Kaxaoomn U3 KaTeropun.

oprouve rasbl, NErkoBOCMNAaMEHSIOLLMECS XKMAKOCTI C TEMNEPaTypoOr BCrbilwku He Bonee 28 °C B
TaKoM KOIM4eCTBe, 4TO MOryT 0Bpa3oBbIBaTh B3PbIBOOMACHbLIE NAPOra3oBo3ayLUHbIE CMECH, MPK
BOCMNaMEHEHUN KOTOPbIX Pa3BUBAETCSH PaCYETHOE U3BbITOYHOE JaBneHWe B3pbiBa B MOMELLEHMM,
npesblwwatowee 5 klMa, v (1nu) BewecTsa U MaTepuarsl, CNOCOBHbIE B3pbIBATLCA U FOpeTb Npu
B3aMMOAENCTBUM C BOLOW, KNCIOPOAOM BO3AyXa Unu Apyr C ApYroM, B TaKOM KOIMYECTBE, YTO
pacyeTHOe M30bITOYHOE AaBIEHE B3pbIBa B MOMELLEHNN NpeBbiaeT 5 ka

OproYmMe Nblav UK BOMOKHA, NErkoBOCNNaMEHSIIOLMECS XUAKOCTYU C TeMnepaTypoit BenbiLkv 6onee 28
°C, roproume XmaKoCTH B TaKOM KOTNMYECTBE, YTO MOryT 06pa3oBbiBaTh B3pbIBOONACHBIE
MbINEBO3AYLUHbIE U NAPOBO3YLUHbIE CMECH, MPY BOCTTAMEHEHWUM KOTOPbIX Pa3BMBAETCS paCYETHOE
n3bbITOYHOE JaBNEHME B3pbIBa B MOMELLEHUN, NpeBbiwatowee 5 klMa

CoptoYme 1 TPYLAHOTOPHYME KIUAKOCTM, TBEPAbIE FOPHOYME N TPYAHOTOPOYME BELLECTBA M MaTepuansl (B
TOM YKCNe NbIAK U BOMOKHA), BELLEeCTBa 1 MaTepuansl, CNocobHbIE NPy B3anMOAEACTBIN C BOAOW,
KWCNOPOLOM BO3ayXa Ui ApYr C APYrOM TOMbKO rOPETh, NPY YCIOBUM, YTO NOMELLEHNS, B KOTOPbIX OHY
HaxoaaTcs (obpallatoTcst), He OTHOCATCS K KaTeropun A unn b

Heroptoune BelecTBa 1 MaTepuanbl B ropsueM, packaneHHOM Ui pacriaBneHHOM COCTOSHUN,
npouecc 06paboTkn KOTOPbIX CONPOBOXAAETCS BblAENEHUEM NYYMCTOrO TENMA, UCKP U NNaMEHN, U (UN)
roproume rasbl, XMAKOCTU 1 TBEPLbIE BELLECTBA, KOTOPbIE CKMIanTCs UK YTUIM3MPYIOTCS B KayecTse
TONNMBa

Heroprotme BeLlecTBa 1 MaTtepnarbl B XONI04HOM COCTOAHUN

* [l - NOHWXeHHasi NOXapoonacHOCTb
Puc. 2. Kateropuu nomeLweHui no B3pbIBONOXAPHON U MOXapHON ONacHOCTH
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[MpunoxeHue A K HacTOsILLEMY NpuUKa3y COAEPXMUT OnMcaHne METOAO0B ONpeaeneHus KaTeropun nome-
weHun A n b, npunoxenne b ans kateropun nomewleHun B1-B4 [3]. OTtHeceHune Kk kateropun I v [ ocy-
LLeCTBASAETCS COrnacHo AaHHbIM NpeACTaBNeHHbIM Ha pUC. 2.

Takum 0bpa3om, Liex APEeBECHOCTPYXEYHbIX MIUT, Y4acToK WNOBaHUS - UMEET KaTeropuo B, 4o
CBMAETENLCTBYET O HANMMYMWM BO3MOXHOCTW BO3ropaHus nNpu onpedeneHHbIx ob6cTosTenscTax. B aanbHe -
LUeM NnaHWpyeTcs NPOU3BECTY CaMOCTOATENbHbIA PACYET KaTeropun Ans onpeeneHus Heobxoaumblx npe-
BEHTUBHbIX MEPOMPUATUN.

Cn1coK UCTOYHUKOB

1. ®epgepanbHbint 3akoH 0T 22.07.2008 N 123-®3 (pea. ot 25.12.2023) "TexHU4eckuit pernameHT o
TpeboBaHusx NoxapHor 6ezonacHocTn".

2. [pukas MYC P® ot 25.03.2009 N 182 (pea. ot 09.12.2010) "O6 yTBepxaeHWN cBOZA NpaBu
"OnpegeneHne KaTeropuii NOMeLLEHUA, 30aHU U HapYXHbIX YCTAHOBOK MO B3PbIBOMOXAPHON W MOXapHOM
onacHocTu".

3. CI 12.13130.2009 Onpepgenexve kaTeropuit NOMELLEHWA, 34aHUA W HAPYXHbIX YCTAHOBOK MO
B3PbIBOMOXaAPHOW 1 NOXapHOW OMacHOCTU

© A.B. YepHuk, 2024
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TEXHONOr WA NPOBEAEHWA KALLACTPOBDIX
PABOT MPW NOAT0TOBKE MEXXEBOI 0 MIAHA

KOHbILLEB OCTAMN EBrEHbEBWY

CTYAEHT
®Ir60Y BO «Cubupcknid rocyaapCTBEHHbLIN YHUBEPCUTET rEOCUCTEM W TEXHOMOMMNY

AHHOTaUMA: B CTaTbe OMNUCLIBAKTCS 3Tanbl nposefeHna KagacCTpoBbIX p860T Nnpu“ NoAroToBke MeXeBoro
nfiaHa, onicaHbl METOAbI OnpeaesieHnss KOOPAUHAT XapaKTepPHbIX TOYEK 3eMerlbHbIX Y4aCTKOB W OMNMUCaHbl,
Kakue B1abl KagaCTPOBbIX pa6OT OblBaOT B OTHOLLEHUM 3eMENbHBbIX Y4acCTKOB.

KntoyeBble cnoBa: TexHomorms fnpoBeaeHnA KadacTpoBbIX pa60T, MEXEBOMN NnaH, KagacTpoBble paGOTbI,
3eMenbHbI y4acToK, METOAbI OnpeaesieHna KoopAanHar.

THE TECHNOLOGY OF CADASTRAL WORKS IN THE PREPARATION OF THE BOUNDARY PLAN
Konyshev Ostap Evgenyevich

Annotation: The article describes the stages of cadastral works in the preparation of a boundary plan, de-
scribes methods for determining the coordinates of characteristic points of land parcels and describes what
types of cadastral works there are in relation to land parcels.

Key words: technology of cadastral works, boundary plan, cadastral works, land parcel, methods for deter-
mining coordinates.

KapacTtpoBble paboTbl npy NOATOTOBKE MEXEBOr0 NiaHa NPOXOAAT B HECKOMbKO 3TanoB [1]: noarotosu-
TenbHble paboTbl, NoneBble paboTbl M KamepanbHble paboThl.

MMoaroToBuTenbHble paboTbl COCTOST B cOOpe U aHammae akTyanbHOM MHGopMauu 06 obbekte He-
ABWXMMOCTU. KaaacTpoBbIN MHXEHEp 3akmniovaeT AOroBop nogpsga Ha BbINONHEHWE KafacTpoBbIX pabor,
COCTaBNSIET TEXHUYECKOE 3ajaHu1e, N3yvaeT NpeaocTaBneHHble 3aKa3unMkoM KadacTpOBbIX paboT AOKYMEHTI,
TOnorpaguyeckne CbeMKku, CXEMY pacrnoNOKEHUst 3eMENbHOrO y4acTka, 3aka3blBaeT aKTyasnbHY0 BbIMKUCKY W3
EavHoro rocyaapCTBEHHOMO peectpa HEABMXMMOCTY B CRyvae, Cni 3eMerbHbIN Yy4acToK yxe bbin paHee
NOCTaBIIEH Ha rOCYAAPCTBEHHbIM KaaacTpoBbIi yYeT, MO0 CBEAEHMS O TakOM y4acTke UMET CTaTyC «paH-
Hee yuTeHHble» [2].

lMoneBble paboTbl COCTOST B Bble3ae KagaCTPOBOTO MHXEHEPA HA MECTHOCTb AMNS BbIMOMHEHNS HYXXHbIX
N3MEPEHW C WCTIONB30BAHMEM FE0AE3NYECKNX UM CMYTHIUKOBBLIX NpnbopoB. OaHako, Bble3n Ha MECTHOCTb He
BCerga Heobxoamm. OTO 3aBUCUT OT TOrO, Kakon METOZ OMpederneHns KoopauHaT Bblbpan KagacTpoBbIi UHXeE-
Hep.

CyLlecTByioT criegytoLme METOAbI OnpeaeneHns koopanHar [3]:

- Te0[e3n4eckun MeTon;

- MeTOZ CMyTHUKOBbIX re0Ae3N4ECKNX U3MEPEHUIA (ONpeaeneHmn);

- KOMBWMHMPOBAHHbI METOZ;

- (hoTOrpaMMeETPUYECKUN METOL;

- KapTOMETPUYECKUN METOL;

- aHaMUTUYECKNUIN meTo[.

leopesnyecknii MeTog — AaHHbIA MeTod noapasymMeBaeT MPOKnadblBaHWME re0Ae3nyeckoro xoga oT
NYHKTOB rOCYAapCTBEHHOM reofe3nyeckoi CeTM 40 00beKTa HEABMKMMOCT METOAAMI TPUAHTYNSALMK, NOMK-
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FOHOMETPUM, TPUNaTepaLmm, UM METOLOM 3aCeUKU.

TpuaHrynauma — reogesnyeckue Xofpl NPOKNaAbIBAKTCA B BUOE TPEYrOMbHUKOB, BHYTPU Takux Tpe-
YrONMbHUKOB U3MEPSAOTCA Yrbl U ANMHA MMHUN Ga3NCHON CTOPOHBI

[MonuroHoMeTpus — reofe3nyeckne Xoabl NPOKNaabIBaloTCA B BUAE NOSUIOHOB, B KOTOPLIX U3MEPSIHOTCS
ANWHBI FINHWIA W YTb

Tpunatepauust — reogesnyeckne xoapl NPOKNaLblBalTCA B BUAE TPEYrobHUKOB, B KOTOPbIX M3Meps-
0TCS ANMUHbBI BCEX CTOPOH.

3aceyka — MeToq, NpK KOTOPOM Ha OMOPHbIX MyHKTaX UK OnNpeaensemMon TOUKe U3MepstTea ABa ane-
MEHTa, CBA3bIBAOLLMX TOYKY C nyHKTamu. CyLlecTByeT Tp MeToda: METOZ NpsMON 3aceyku, MeTos obpaTHou
3aCeykn 1 METOA KOMOUHUPOBAHHBIX 3aceyex.

[Mp1 MCNONMb30BaHWMM MeToda NPSIMOM 3aceykn AN onpeaeneHns KOOPAMHAT TOYKN C BasnUCHBIX TOYEK
OTKMaAbIBalOTCS rOPU30HTanNbHbIE Yriibl U (PUKCUPYIOTCA NO 2 HanNpaBReHUs Ha onpegensemyto Touky. 1o no-
INyYeHHbIM JaHHbIM NyTEM peLueHns 06paTHOM reoaesnyeckon 3afadn BoIYUCIATCS KOOPAMHATLI onpeaens-
€MOW TOYKM.

[Mpu “cnonb3oBaHWW MeToAa 0BpaTHOM 3aceykn AnNs onpeaeneHns KOOPAUHAT TOYKW U3 OnpeaenseMon
TOYKW U3MEPSIOTCS YIMbl MEXOY HE MEeHee YeM TPeMs OMOPHbIMU MyHKTamu. [lanee BblYMCNSOTCA AUpeKL u-
OHHble YrMbl BCEX HaNpaBeHuit OT ONpeaensieMoi TOUYKM O OMOPHbIX NYHKTOB. I10CNe BbIYUCAEHUS BCEX Au-
PEKLMOHHBIX YrII0B, KOOPANHATHI ONpeaensemoin ToUKI BbluncnsoTes no dopmyne aycca.

MeToA KOMBUHWMPOBAHHOM 3aCeykn — 3TO COBOKYMHOE COYeTaHWe MEeTO40B NPsiMON U 0bpaTHON 3acey-
Kn.

[MpenmyLLeCTBOM UCMONb30BaHUS re0AE3NYECKOro MeTOAA SBNSETCH HE3aBMCUMOCTb OT KayecTBa Co-
€0VHEHUS C MHTEPHETOM Ha MECTHOCTW. HegoctaTkoMm sBnsieTcs obs3atensHoe obecneyeHne BUMAUMOCTM
Mexay NyHKTamn CbeMOYHOro 0BOCHOBaHUS, YTO He BCerga BO3MOXHO, 13-3a YEro YBennuMBatTCa npokna-
[blBaeMble re0fe3nyeckue Xoabl U 3aTpadeHHoe Ha U3MEPEHNS BPEMS U TPYLOEMKOCTb BbIYUCEHUN.

MeTog CnyTHUKOBBIX re0AE3NYECKUX U3MEPEHWI (ONPEAEneHNit) — METOL ONpeAeneHns KoopauHaT To-
YeK NyTeM CbEMKU UX CMYTHUKOBBIM NPUEMHUKOM.

[MpenmyLLecTBOM 1CNONb30BaHUS METOAA CMyTHUKOBbIX re0Ae3NYEeCKUX U3MEepeHuin SBNSeTca Heobs-
3aTenbHOCTb HaNMuUs BUOMMOCTY MEXIY TOYKaMU CbeMOYHOr0 0BOCHOBaHUS U aBTOMATU3MPOBAHHOCTb W3-
MepeHuit. HegocTaTkoM SBNSETCS BAMSHUE KNUMATUYECKUX YCIIOBUM Ha CMyTHUKOBOE 0BOpya0BaHWe 1 3aBu-
CUMOCTb OT BbICOKMX OOBEKTOB Ha MECTHOCTY: TOYKY, PacronoXeHHyt0 B6NW3W BbICOKOrO AepeBa Mnu 3aaHus
ByneT 3aTpyaHUTENBHO CHATH WU3-3a NEPEKPLITUS UMW CMYTHUKOBOIO CUrHana.

KoMBWHMpOBaHHbI METO — COBMECTHOE WUCMONb30BaHWe reofe3nyeckoro MeToga u Metoga CryTHU-
KOBbIX M3MEPEHUI, NpU KOTOPOM KOOPAMHATHI OMOPHBIX TOYEK CHAMAIT CMYTHUKOBBLIM MPUEMHUKOM, NOcne
4ero C 3TUX TOYeK NPOKINaAbIBaKT X0 OAHUM M3 BbIOpaHHbIX reofe3n4eckux MeTOA0B.

doTorpaMMETPUYECKNA METOA — AaHHbIN METOL NOApa3yMeBaeT UCNONb30BaHWE MNOSTYYEHHOrO B pe-
3ynbTaTte aspoOTOCLEMKM OPTOOTONIAHA, N0 KOTOPOMY ONpefenstoT KoopauHaTbl Tovek [4]. MpenmyLye-
CTBOM MeTOAa SBNseTcs Heobs3aTeNbHOCTb Bble3fa Ha MECTHOCTb [N NOSyYeHUs KOOpAMHAT onpenense-
MOW TOuKW. HegocTaTkom SBNSETCS 3aBUCMMOCTb OT KayeCTBa MCMONb3yeMOro OpTooTonIaHa, KOTopbIn
MOXeT obragatb AedekTamu, XapakTepHbIMU ANs CbeMOYHON annapaTtypbl, TakKMMK Kak CMa3aHHOCTb MK
HEYETKOCTb MOJYYEHHOrO CHUMKA.

KapTomeTpuyeckuit MeTof — MeTO OnpefefieHns KoopauHaT, Npu KOTOPOM KOOPAMHATbI TOYEK onpe-
[EeNsTCa No kapTorpaduyeckomy matepuany. MpenmyLLecTBOM KapTOMETPUYECKOro MeToda SBMSETCS He-
06s13aTeNnbHOCTb Bble3fa Ha MECTHOCTb A1 OnpefeneHns KoOpAaMHaT Touku. HegoctaTkom sBNsieTcs 3aBu-
CUMOCTb OT Ka4eCTBa W akTyarnbHOCTU KapTorpagpuyeckoro Matepumana.

AHanUTYeCKNn MeTog — MeToZ, Npu KOTOPOM KafacTpoBbli MHXeHep, obnagas 4OCTaTo4HbIM 0bbe-
MOM MCXOAHbIX JaHHbIX, ONpesenseT KoopanHaThl Tovek 6e3 Bblesga Ha MECTHOCTb M UCMOMb30BaHUs reoje-
3M4eCKOro MM CryTHUKOBOrO 060pyaoBaHus. HegocTaTkoM Takoro MeToga SIBNSETCH 3aBMCUMOCTb OT MOMHO-
Tbl M @KTyanbHOCTW UCXOAHbIX AaHHbIX, NPEAOCTaBMNEHHbIX KAAAaCTPOBOMY WMHXEHEPY 3aKa34MKOM KagacTpo-
BbIX pabor.

KamepanbHble paboTbl COCTOSAT B NOATOTOBKE TEKCTOBOM M rpathuveCckon 4acTu MEXEBOro nnaHa.
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MesxeBoil NnaH CO3AaeTCs KaaacTPOBLIM MHXEHEPOM B CNELMANM3MPOBaHHbIX nporpammax. MNpumepa-
MW Takux nporpamm sienstotcst TexHoKaa unu MonuroH. [laHHble nporpamMmbl NO3BOMAKT CO3AaTb MEXEBOM
NNaH NyTeM 3arofHEHWS1 aBTOMATUYECKM CO3AaHHbIX POPM Ans 3arofiHEHWSt TEKCTOBOW 4YacTU MEXEBOro
nnaHa v OTAENbHbIN MOAYMb AN CO3AaHUs rpacpuyeckoit YacTn 6e3 Mcnonb3oBaHnst NOCTOPOHHWX NPOrpaMMm,
KOTOpble nocne 3aBepLueHnst paboTbl ¢ HUMK opmmpytoTes B XML-cxemy, koTopasi NOAaeTcs 3aka3ymkom B
Pocpeectp. Takke NpucyTCTBYET BO3MOXHOCTb CO3AaHNS NEYATHON BEPCUM MEXKEBOrO NNaHa 1 3akasa Bbinu-
COK M3 EOMHOMO rocyaapCTBEHHOTO pPeectpa HeaBMKMMOCTM, HEODXOAMMbBIN ANS BbINOMHEHUS NOArOTOBM-
TENLHOTO 3Tana kagacTpoBbIX paboT. B 3TuX e nporpammax Co34alTCs CXeMbl PaCMONOXeHNs 3eMeNbHOro
yyacTka, KoTopble MOryT ObiTb UCXOAHBIMW LaHHBIMM ANst HEKOTOPbIX BUAOB KaaacTpoBbiX paboT B OTHOLLe-
HWW 3eMeNbHOTO y4yacTka.

MexeBoW nnaH NOAroTaBNMBAETCS HA OCHOBaHUM Pe3ynbTaToB CredyowyX KagacTpoBbIx paboT B OT-
HOLLIEHMM 3eMEeNbHOrO yyacTka:

- Bblgen — Ans cobCTBEHHWKA 40NN 3EMENBHOTO yyacTka obLuen foneBoit cobCTBEHHOCTM 0bpasyeTtcs
3eMENbHbIA Y4aCTOK, PaBHbIA €70 A0Me W3 NNoLWaan UCXOAHOro 3eMeNbHOro yyacTtka. [onblyyk CTaHOBUTCS
COOCTBEHHMKOM HOBOTO 3eMESIbHOM0 Y4acTKa, @ MCXOAHDIA Y4aCTOK COXPaHSeTCs B MAMEHEHHBIX rpaHnLax;

- pasgen — UCXOAHbI 3eMenbHbIN Y4aCTOK AENUTCA HAa HECKOMBKO HOBbIX 3eMENbHbIX yyacTka. cxoa-
HbI 3eMEbHbIN Y4acTOK NpekpallaeT CBOe CyLecTBOBaHWe B 6onblunHCTBe cryyaeB. OgHUM K3 uckntove-
HWN SBNSIETCS pasfen 3eMenbHOro y4acTka, HaXOAsLerocs B rocyAapCTBEHHOM MM MyHWLMNAnbHON €o6-
CTBEHHOCTM.

- 06bearHeHne— HECKONbKO 3EMENbHBIX Y4aCTKOB MOMHOCTHI0 0ObEeANHATCSA B OAMH HOBbIN 3eMenb-
HbI Y4aCTOK;

- nepepacnpefeneHne— B HECKOMbKMUX UCXOAHBIX 3eMeNbHbIX Y4acTkax NPOMCXOAMT M3MEHEHWe No-
LWadHbIX XapakTepucTuK 3a cyeT Apyr apyra. [py 39TOM MCXOAHbIE 3eMerlbHble Y4acTK MpekpaLiaoT CBoe
cyLlecTBoBaHue. lNepepacnpeaenerne Takke MOXET MPOUCXOAUTb MEXAY 3EMENbHBIMU y4YacTkaMu, Haxoas-
LMMMCS B YACTHON COBCTBEHHOCTM W 3€MASIMM FOCYAAPCTBEHHON MY MyHULMNANBHON COBCTBEHHOCTMY;

- 0bpa3oBaHue 13 3eMerb, HaXOAALMXCS B rOCYAapPCTBEHHON UM MyHULMNANbHOW COBCTBEHHOCTH —
Ha OCHOBaHWM YTBEPXOEHHON CXEMbI PACNONOXEHUS 3eMeNTbHOr0 y4acTka NPOBOAATCS KagacTpoBble paboTbl
MO ero CO3AaHMI0 M3 HepasrpaHNYEeHHbIX 3EMeNb roCyapCTBEHHON UK MyHWLMNANBHON COOCTBEHHOCTH;

- YTOYHEHME — B OTHOLLEHMM PaHHEE YYTEHHOrO 3eMESTbHOM0 y4acTka, BbIMOMHATCA KaaacTpoBble pa-
60Tkl N0 ONpeAeneHnto ero MeCTONONOXEHUS U NOLLAAHON XapaKTEPUCTUKK;

- UcnpaBneHye OLWMOKN — paHee AONyLIEHHast KaaacTpoBbIM UHXEHEpPOM OLUMOKa B MECTOMOMOXEHMM
3EMENbHOr0 yyacTka U ero NosTly4eHHOM NOLLAaHON XapaKTepUCTUKM NPUBOAUTCS B COOTBETCTBUE C HEOb-
XOAMMbIM 3aKa3uuKy paboT pesynbTaTom.
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AHAMN3 YCOBHK, NPUBOMALLIMX K
HETOYHOCTI UTOT0BOI'0 M30BPAXEHHUA,
COOPMWPOBAHHOTO B PE3YIbTATE
ObPABOTKW [AAHHBIX, NOCTYNWBLLWX B
[IPOLIECCE IMCTAHLINOHHOTO
30HAWPOBAHNA SEMIW

OMIH APTEM JIEOHMA0BNY

MarucTpaHT
®rb0Y BO «Camapckuit rocyaapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET»

1 OzydeCsotdsHdIsj dzr @ [ Otelsj d3! W dzts o
0.m.H., doyeHm
®Irb0Y BO «Camapckuli 20cy0apecmeeHHb Il meXHUYeCKUl yHusepcumemy

AHHOTaLuMA: B 1aHHOI paboTe paccMaTpUBatOTCA 1 aHANM3MPYIOTCS CUTyaLMUu, B KOTOPbIX anropuTMbl obpa-
BOTKM N306paxeHIi, KOTOPbIE UCTIONb3YHTCS B CBA3N C KOHCTPYKTUBHBIMIU OCOBEHHOCTSIMM KOCMUYECKUX an-
NapaToB, BEAYLUMX CbEMKY MOBEPXHOCTU MMAHETbI, MPUBOAAT K OLIMGKAM 1 HETOYHOCTSIM BO BPEMS MOCTPOe-
HIS! UTOFOBOTO N306PaXeEHNS U3 AaHHbIX, MOMYYEHHbIX BO BPEMS AUCTAHLMOHHOTO 30HAMPOBAHMS 3EMIU.
KnioueBble cnoBa: cnyTHuK, M3o6paxeHie, 30HAMPOBaHe, 06paboTka, anropuTM.

ANALYSIS OF THE CONDITIONS LEADING TO INACCURACY OF THE FINAL IMAGE FORMED AS A
RESULT OF PROCESSING DATA RECEIVED DURING REMOTE SENSING OF THE EARTH

Fomin Artyom Leonidovich
Scientific adviser: Martemyanov Boris Victorovich

Abstract: the article examines and analyzes situations in which image processing algorithms that are used in
due to the design features of spacecraft surveying the surface of the planet lead to errors and inaccuracies
during the construction of the final image from data obtained during remote sensing of the earth.

Key words: satellite, image, sensing, processing, algorithm.

CoBpeMmeHHble MeToabl 06paboTkM AaHHbIX, MOMYyYEHHbIX B Pe3ynbTaTe AUCTAHLUMOHHOMO 30HAMPOBA-
HUS 3eMIK, NOSIBUNMCh Ha (hOHE cneundmnKN KOHCTPYKLMK pa3paboTaHHbIX 451 3TOro arperaTos. B pesynbTa-
T€ Ha BbIXOZE Mbl MOMyYaeM [aHHble, KOTOpbIE, ANs BOCMPUATUS UX YENOBEKOM B KAYECTBE MOSHOLEHHOTO
n3obpaxeHns, JOMKHbI NPOMTN HEKOTOPYD 0BpaboTky. B pesynbTate aton 06paboTkm Mbl MOXEM CTOMKHYT b-
CS1 C HEKOTOPbIMI HETOYHOCTSIMM NMpY (POPMUPOBAHNM UTOTOBOIO N300paXeEHUS.
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B ycnoBusx cerogHALLHEro 4HA BbICOKasi TOYHOCTb M30BpaxeHuin, MOMYYEHHbIX B pe3ynbTaTe AnUCTaH-
LIMOHHOTO 30HAMPOBAHMS 3EMIU, NO3BONSET HE TONBKO MOBBICUTBL UX LLEHHOCTb NPU KOMMEPYECKOM UCMOMNb30-
BaHUM, HO TaKke NO3BOMAET NOBbICUTL 0BOPOHOCNOCOBHOCTL CTpaHbI MyTeM nomnyyeHus 6onee kayecTBEHHbIX
pasBefdaHHbIX.

Llenb faHHON HayyHOM paboTbl SBNSETCA aHanW3 KOHCTPYKTUBHBIX OCOBEHHOCTEN annapaToB AUCTaH-
LIMOHHOTO 30HAMPOBAHMS 3EMMN U CUTYaLMA B KOTOPbIX 3T OCOBEHHOCTM MOMYT CKa3blBaTbCsA Ha 06paboTkm
MOMYyYEHHbIX AaHHbIX HEraTMBHbIM 06Pa3oM C LENb0 YNPOLLEHUS NOMCKa PELUEHNS MO YCTPAHEHMIO HETOYHO-
cTen npu 06paboTke AaHHbIX.

3apaun:

- PaccMoTpeTb KOHCTPYKTUBHbIE 0COBEHHOCTW annapaToB ANCTAHUMOHHOIO 30HAMPOBAHMUS 3eMIN 1
TO, KaK OHW BNUAKOT Ha 06pabOTKY NONYYEeHHbIX AaHHbIX;

- PaccmotpeTb cuTyaLmm, Npu KOTOPbIX KOHCTPYKTUBHBLIE OCOBEHHOCTH annapaToB AUCTAHLMOHHOIO
30HAMPOBAHMUS 3EMMU, MOTYT BbI3BaTb HETOYHOCTM NPU AanbHeiwein 06paboTke faHHbIX.

KoHCTpyKTUBHbIE 0COBEHHOCTH annapaToB AMCTaHLMOHHOIO 30HAUPOBAHUA 3€MMNK

Utobbl Npu cbemke 3axBaTbiBaTb GoMbluve Nrowaan naHawadTa npUMEHsSEeTCS onpeaeneHHas KoH-
CTPYKUWMS, KOTOPAs 3aKioYaeTcs B YyCTaHOBKE MaTpUL, Ha MOBEPXHOCTL annapaTta BHaxnecT (puc. 1.) [1].

Martpuna i v, Marpunoa i+2

Matprnali+1

wiVy)

Wi (V)

- T
5 Eal

Puc. 1. PacnonoxeHue MaTpul BHaXnecT Ha NOBePXHOCTU annapaTa

Puc. 2. NMpumep paboTbl anropuTma CLUMBKM U300paxeHms
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B cBS31 C 3TM BMECTO OHOTO LIENbHOM0 M306paXeHNs Mbl M3HAYarNbHO MOMYyYaeM HECKOMBKO PasHbIX
n306paxeHnit, KOTOpbIE MOBTOPAKOTCA B TEX MECTaX, rAe PacnonoXeHbl nepeceveHns matpuu. B cesasu ¢
9TUM [N NPOCMOTPa NOMHOMO M300paxeHns BCEN 30HAMpYyeMon obnactu TpebyeTcs CLUMTb MOSyYeHHble
n3obpaxeHns B 0aHO. [laHHas clumBka paboTaeTt nyTeM CMELLEHUS CTPOK OAHOM NONOChI 30BpaxeHus B CTO-
POHY CMEXHOW MOMOChl TaK, YTOObl CONPsKEeHHble (hparMeHTbl coBnanu. Huxe npeactaBneHa napa Takux
(bparMeHTOB [0 1 Nocne CLwmBKM (puc. 2.).

AHanu3 cny4aeB, Npu KOTOPbIX UCNONb3yeMble anropuTMbl 06paboTKM AaHHbIX MOryT npuBe-
CTM K OLUMOKaM MU HETOYHOCTAM.

B TekyLiem Buge ClUMBKa Monoc M30BpaxeHuin CLUMBAETCS NO XOPOLLO 3aMETHbIM 06bEKTaM, KOTOpbIe
COBMafal0T Ha nepecekatowmxcs pparMeHToB CMEXHbIX M3006paxeHun [2].

OpHako Npu 1CNonb3oBaHUM CYLLECTBYIOLMX NPAKTUK ObINo 3aMeYeHO YTO CyLlecTByeT 3 cryyas, npu
KOTOPbIX anropuTMbl CLUMBKM AatoT cOOA:

- [pu cbemke 0BbEKTOB TUMA «NONE»

- [lpu cbemke 06BLEKTOB THNA «BOAHAS NOBEPXHOCTHY

- [lpu cbemke CUNbHO 3aTEHEHHbIX Y4aCTKOB MECTHOCTY

Mpu cbemke noneit Ha nepecekaroLmecs parMeHTax CMEXHbIX M30OpaxeHuin OTCYTCTBYIOT UK e
NpeAcTaBneHbl B HELOCTAaTOMHOM  KONMWMYECTBE SPKO BblpaXeHHble 0OBbEKTHI, C MOMOLLBIO KOTOPbIX MOXET
NPOBOANTLCS CLUMBKA M30OpaxeHmir. TekyLwmum pelueHrnem npobnemMbl BO BCEX BblLLEYKa3aHHbIX CIy4asx $iB-
NAETCA CLUMBKA MO NPUMEPHOW 3apaHee 3aAaHHOM KOHCTaHTE, a He MO BbIYUCIIEHHOMY 3HAYEHWMO, MOMyYeH-
HOMY B pesynbTaTe paboTbl anroputMoB 06paboTku 13obpaxeHns, 4To BneyeT 3a cobOM NageHne TOYHOCTH
NTOroBOro N306paXeHN.

Takasi xe cuTyaums npu cbemke 0ObEKTOB TUNa «BOAHAsS NOBEPXHOCTbY. OCOBEHHO OHa 3aMeTHa npu
CbeMKe Takux BonbLunx reorpaduyecknx 0b6bEKTOB kak Mopst UK okeaHbl. OfHaKO B HEKOTOPbIX Cryyasx no-
MeLLaTb 3pdeKTUBHON paboTe anropuTMa MOXeT Aaxe A0CTaTOYHO LWMPOKas peka, ECnn CyYMnoch Tak, YTo
[aHHas peka NPOXOAMUT BAOMb NIMHWAM CREe0BaHNSA CryTHUKA. Takum 06pa3om LBkl MOTYT OKa3blBaTbCs NPSMO
Ha cepeayHe peku, B pe3ynbTaTte Yero BO3HMKAOT OLLMOKM B paboTe anroputma cLumeku (puc. 3.) [3].

\ . e ‘-
Puc. 3. lMponeT cnyTHMKa CO LWUBAMMN CMEXHbIX MaTpuL,
3axBaTbIBalOWMX TONLKO BOAHYH NOBEPXHOCTb
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Crnyyaun CbeMKM CUINbHO 3aTEHEHHbIX Y4aCTKOB MECTHOCTM MOTYT BO3HMKATb MpU CbEMKE TakuX 0Bbek-
TOB KaK KpyrnHble apXMTEKTYpHble 13006paxeHns (BbICOTHbIE CTPOEHUS, CTaAMOHbI) MW ropbl. Takue 06bekTbl
0TOpacbIBalOT TeHb, KOTOpPas MOXET MepekpbiBaTb COOOM y3HaBAEMble Y4aCTKM MECTHOCTM, KOTOPbIE MO
Bbl ObITb MCMOMb30BaHbI anropuTMammn npu ClUMBKe M30bpaxeHus, npespallas obpabaTbiBaeMmyto 30HYy B
cBoeobpasHoe «4epHoe noney [4].

[MpeacTaBnexHble cyyYan npobenos B paboTe COBPEMEHHbIX anrOpUTMOB CLUMBKA U UX aHanu3 nocny-
aT OTNPaBHON TOYKOW ANS CKOPENLIEro fanbHenWero yyylleHns BblLLeYNOMSHYThbIX anropuTMOB.

[Mpu yCnewHoM peLLeHnn onucaHHbIx Npobnem byaeT AOCTUrHYTO 3HAYMTENBHOE MOBbILIEHWE TOYHOCTM
WTOrOBOrO M306paxeHune, NosTy4eHHOro B pesynbTtare 06paboTky AaHHbIX, MOSTYYEHHbIX B XOA€ AUCTaHLMOH-
HOrO 30HAMPOBAHMS 3EM.
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AIrOPUTM ALATITWBHOT'0 ObYYERWA 1A
EPCOHANN3NPOBAHHbIX PEKOMEHAALIUW B
CUCTEMAX JNIEKTPOHHOI' 0 0bPA30BAHUA

MPOCBUPYIH AMUTPUA MUXARTOBNY

CTYyOeHT
OIrBEOYBO «[oBOMKCKMI rOCY4apCTBEHHbIN YHUBEPCUTET TENEKOMMYHUKALMIA 1 UHPOPMATUKN»

1 Okydzr 2 tkSCtsotsHdIsjdzr : wilsj W Odz
doueHm, K.m.H., doueHm kach. BT
OIr60YBO «[Tosomkckuli 20cydapcmeeHHbIl yHUsEpcUmMem meneKoMMyHUKayul u UHghopMamuku»

AHHoTauus: B ctatbe paccmaTpuBaeTcsl paspaboTka M BHELpEeHWe anropuTMa aganTMBHOTO oGy4eHus,
NPeAHa3HaYeHHOro Ans YyylleHUs NepCoHanN3MPoBaHHbIX PEKOMEHAaLMIA B CUCTEMAX 3NIEKTPOHHOrO obpa-
30BaHus (e-learning). Mpeanaraemblit anropuT™M UCMONb3yeT METOAbl MalUMHHOTO 0ByyeHns 1 06paboTku
GONbLUMX AAHHbIX NS aHAnM3a NPOrpecca CTYAEHTOB, UX NPeAnoYTEHMIA N MHAMBIMAYaNbHbLIX 0COBEHHOCTEI!
0byyeHns. Ha ocHoBe 3TUX JaHHbIX CUCTEMA FeHepUpYeT NepCoOHanN3MpOBaHHbIE pekoMeHaaLMm No BbiGopy
KYPCOB, y4€BHbIX MATEpUarnoB 1 3a[aHuii, YTo CrnocoBCTBYET NOBbILLEHMIO 3GI(EKTMBHOCTM 00y4EHUS 1 YA ,0-
BNIETBOPEHHOCTY CTYAEHTOB.

KnioueBble cnoBa: apanTuBHoe 0byyeHue, NepCoHann3npoBaHHbIe PEKOMEHAALMM, MaLLMHHOE 00y4eHMe,
Gonblure [JaHHble, 3NEKTPOHHOE 0Bpa3oBaHme.

ALGORITHM FOR ADAPTIVE LEARNING FOR PERSONALIZED RECOMMENDATIONS IN E-LEARNING
SYSTEMS

Prosvirin Dmitry Mikhailovich
Scientific supervisor: Stefanova Irina Alekseevna

Abstract: The article discusses the development and implementation of an adaptive learning algorithm de-
signed to improve personalized recommendations in e-learning systems. The proposed algorithm uses ma-
chine learning methods and big data processing to analyze student progress, preferences, and individual
learning characteristics. Based on these data, the system generates personalized recommendations for
course selection, study materials, and assignments, thereby enhancing learning efficiency and student satis-
faction.

Key words: adaptive learning, personalized recommendations, machine learning, big data, e-learning.

CoBpeMeHHble MHOPMALMOHHbIE TEXHOMOTUM MO3BONAIOT 3DMEKTUBHO WUCMOMb30BATH SMEKTPOHHbIE
nnatcopmbl Ans 0by4eHWs:, OQHAKO ANs MakCUMM3aLMM WX MoTeHumana HeobXOAMMO NpefocTaBnsTh CTy-
[i€HTaM KOHTEHT, COOTBETCTBYIOLLMIA UX NOTPEOHOCTAM 1 YPOBHIO MOATOTOBKM. B 31O CBA3M aganTuBHbIe cu-
CTeMbl 0Dy4yeHusi, CnocobHble aganTMpoBaThCA K MHAMBMAYANbHBIM NOTPEBHOCTAM KaXgoro CTyfeHTa, cTa-
HOBATCS BCe Bonee BOCTPebOBaHHbIMM.
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ABTOp CTaTbW NpefnaraeT peanu3oBaTb anroputM aganTuBHOrO 0By4eHus, KOTopbIn GyaeT OCHOBbI-
BaTbCS Ha aHanu3e AaHHbIX O nporpecce B 06y4eHUM CTYLEHTOB M reHepupoBaTh NEPCOHANM3MPOBaHHbIE
peKoMeHAaLM Ans yryylleHns kayectaa ux obyyeHus.

[ns pa3paboTkn W TECTUPOBAHWS anropuTMa WUCMONb30BAUCh JaHHbIE U3 3MEKTPOHHOW 0bpasoBa-
TENbHOW NnaTgopMbl, BKIOYatLwme B cebs MHPOpMaLMo O CTyAEHTax, UX pesynbTaTbl TECTOB, aKTUBHOCTb
Ha Kypcax, a Takxe 0T3biBbl. [INs aHann3a gaHHbIX 1 pa3paboTku anroputMa NpUMEHANUCL METOAb! MaLUUH-
HOro 06y4YeHuns, BKIOYas Knactepusauumio 1 knaccudukaumio. MNpu HanucaHum nporpaMmbl UCMOMb30BANMUChH
Bubnuotekmn Python [2], Takue kak pandas, numpy w scikit-learn.

[aHHble 0 CTygeHTax Oblnu 3arpyxeHbl U NpeaBapuTenbHO 0bpaboTaHbl, BKNOYas 3anonHeHue npo-
nyckoB 1 HopMmanu3aumio. CTyaeHTbl Bblnn KnacTepu3oBaHbl HA OCHOBE WX XapaKTEPUCTUK C MOMOLLbIO anro-
putmMa KMeans. 3T0 no3BOSMmnoO BbIAENNUTL rPynMbl CTYAEHTOB C MOXOXMMK 0COBEHHOCTAMMU 0ByyeHns. [ns
Kaxgoro knactepa CTyAeHTOB Oblnin chopmynmpoBaHbl NEPCOHANU3MPOBAHHbIE PEKOMEHAALMM HA OCHOBE WX
NPEANOYTEHNN 1 YPOBHS YCEBAEMOCTI. OTW PEKOMEHAALIMM BKITHOYanK BbIBOP KypcoB, AOMOMHUTENBHBIX Ma-
Tepuanos W 3agaHuil.

Anroputm 6bIn peann3oBaH Ha Si3bike NporpaMmMmupoBaHus Python ¢ ucnonb3oBaHnem bubnunotek ans
aHanusa faHHbIX U MaluHHOro 0bydyeHuns. Mocne pa3paboTku anroput™ Bbin NPOTECTUPOBAH Ha peasbHbIX
AaHHbIX 13 ANEKTPOHHON 0bpa3oBaTenbHOM NnatdopMbl. Mporpamma peLleHns npueseaeHa Ha puc. 1, ucxoa-
HbI haitn ¢ BBOAHLIMW JaHHbIMW Ha PUC. 2, HOBbIV (hain, CO3AaHHbIA anropuTMOM MOCIE 3aBepLLEHUs pa-
60Tkl NporpamMmbl, Ha puc. 3, BbIBOA pesynbTaTa Ha puc. 4.

B BbIxogHo# Tabnuue NonyveHHbIX OaHHbIX YkasaHbl NOPSAKOBLIA HOMep, BO3pacT, MAEHTUMKATOP
CTYEHTa, ero OLeHKa, Yacbl 0by4eHns, ycneBaeMocCTb, knactep 0byyeHns 1 NepcoHanbHbIE PEKOMEHAALMM
no U3y4YeHno MaTepuana.

PesynbTaTbl NoKasanu, YTo NpearnoXeHHbI anroputM cnocobeH agheKTMBHO aaanTUpoBaTbCs K NH-
AvBMAayarnbHbIM NOTPEBHOCTSM CTYAEHTOB U NPeLOCTaBNATb UM NEPCOHANM3MPOBAHHbIE PEKOMEHAALMMU. ITO
MOXET NPUBECTM K YNYULLEHMIO MX Y4eBHOro OnbiTa 1 MOBbILIEHNIO MOTMBALMM K 0BYYEHMIO.

ces_argmin_min
students_data = pd.read_csv('students_data.csv"')

students_data.drop{columns=['g '], inplace=True)
students_data.fillna(students_data.mean(), inplace=True)
normalized_data = (students_data - students_data.mean()) / students_data.std()

kmeans = KMeans(n_clusters=5, random_state=0).fit(normalized_data)
students_datal'cluster'] = kmeans.labels_

-f generate_recommendations(cluster_data):
recommendations = []
for _, row in cluster_data.iterrows():

if row['performance']l < @.5:
recommendations.append('[lononHuTensHsie Matepuans no teme A')

recommendations.append('MponeuHyTeie Kypcs no Teme B')
return recommendations

students_datal'recommendations'] = students_data.groupby('cluster').apply(lambda x: generate_recommendations(x)).explode().values

print(students_data.head())

students_data.to_csv('students_recommendations.csv', index=Fa )

Puc. 1. OCHOBHOI anropuTm nporpammbl
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B students_data.csv
student_id, age,gender,course_id, grade, hours_studied, performance
1,20,M,101,85,50,0.8
2,22,F,102,75,40,0.6

3,21,M,101,90,60,0.9
4,23,F,103,80,55,0.7
5,24,M,102,95,65,0.85

Puc. 2. UcxopaHbin hain ¢ BBOAHLIMUA AAHHbLIMU

B students_recommendations.csv
student_id,age, course_id,grade, hours_studied,performance,cluster, recommendations
1,20,101,85,50,0.8,4,poasuHyTele Kypchl no Teme B
2,22,102,75,40,0.6,3,lpogBUHYTHIE KypChl M0 Teme B
3,21,101,90,60,0.9,0,lpopBUHYTbie KypcCbl N0 TeMe B
4,23,103,80,55,0.7,1,MpopsUHYThle Kypchl no Teme B
5,24,102,95,65,0.85,2,pogBuHyThie Kypcbl No Teme B

Puc. 3. HoBbIi ¢hain, co3aaHHbIN anropuTMOM nocne 3aBeplueHns padboThbl NporpaMmb|

the grouping columns will be excluded from the operation. Either pass "include_groups=False’ to exclude the groupings or explicitly se
his warning.
students_data['recommendations'] = students_data.groupby('cluster').apply(lambda x: generate_recommendations(x)).explode().values
student_id age course_id grade hours_studied performance cluster recommendations
1 20 101 85 50 0.80 4 [popaBuHyThie Kypchl no teme B
p 22 102 75 40 0.60 [poaBUHYTHIE KYpChl MO Teme

4 23 103 80 55 0.70
5 24 102 95 65 0.85
ikitagalanin@outbuk-Nikita dm_st % [

MponBuHyTbie Kypcbl Mo Teme
MponBuHyThie Kypchbl MO Teme

0

1 3

2 3 21 101 90 60 0.90 0 [poaBUHYTHIE KypChl No Teme
! 1

4 2

n

B
B
B
B

Puc. 4. BbiBop pe3ynbTtaTa paboThl NnporpaMmb|

[laHHbIi anropuT™M afanTUBHOTO 00y4eHNsl, MOXET ObITb MCNOMb30BaH AMs YNyYLIEHUs NepPCOHaNN3NPOo-
BaHHbIX PEKOMeHZaLuii B CUCTEMaX 3MEKTPOHHOrO 06pa3oBaHusi. Pe3ynbTaThbl UCCNEAOBaHUs Mokasanu ero
9(pheKTMBHOCTb W NOTEHLMAN ANs NPUMEHEHMS Ha NpakTUke B 0bpa3oBaTenbHbIX yupexaeHusix. MpumeHeHne
afanTuBHbIX cucTeM 0By4yeHMst MO3BONSIET YUMTLIBATL MHANMBUAYanbHbIE OCOBEHHOCTU CTYLEHTOB, YTO NPUBO-
AVT K Bonee ToYHbIM M 3hEeKTUBHBIM PeKOMeHLaLMsaM. 31O, B CBOK 04Yepefb, CNOCOOCTBYET NOBbILIEHWHO Ka-
yecTBa 00y4eHNs W YAOBNETBOPEHHOCTM CTyAeHTOB. OfHIUM 13 OCHOBHbIX MPENMYLLECTB NPEeanoKeHHOrO anro-
pUTMa SBNSIETCS ero cnocobHOCTb aHanMavpoBaTh GonbLUoi 06beM AaHHbIX O CTyAeHTax, BKMoyas X npo-
rpecc, NPeanoyTeHNst 1 MHAMBNAYarbHble 0COOEHHOCTM 0BYy4eHus:. Vicnonb3oBaHe METOA0B MaLLMHHOTO 06Y-
YeHunst M 06paboTkM GONbLUMX LaHHbIX NO3BOMSET ANrOPUTMY afanTUPOBATLCS K UMEHEHWSIM B NOBEAEHUM CTY-
[IEHTOB U MpeaocTaBNsTb aKTyarnbHble PeKOMEHAALMM, YTO 0COOEHHO BaXHO B AMHAMMYHO Pa3BMBAIILLMXCA
obpa3soBaTenbHbIX cpefax. TeCcTMpoBaHiWe anroputMa Ha peanbHbIX JaHHbIX MoKasano, YTo NepcoHanuavpo-
BaHHbIE PEKOMEHAALWM CrOCOBCTBYHOT yMyuLLEHUIO akaleMUYECKon ycrieBaeMocTy CTyaeHToB. CTyAeHTbI, no-
nyyaioLme pekoMeHgaLuy, COOTBETCTBYIOLME UX MHAMBMAYaNbHbIM MOTPEBHOCTAM 1 YPOBHIO NOATOTOBKM, f€e-
MOHCTPUPYIOT Gonee BbICOKME pesynbTaThl U Boree akTMBHO y4yacTBylT B y4eGHOM npouecce. BaxHo oTme-
TUTb, YTO NPELANOXEHHbI anropuUTM He TONBKO MOBbILAET SPGEKTUBHOCTL 0BYUEHNS, HO 1 CMOCOBCTBYET pas-
BUTWIO HaBbIKOB CaMooOpa30BaHus y CTyaeHToB. Monyyas pekoMeHaaLmm no Bbl6opY KypcoB W y4ebHbIX MaTe-
puanoB, CTyAEeHTbI y4aTcsi CaMoCTOSTENbHO ONpeaensTb CBoW obpa3oBaTenbHble Lenu 1 paspabatbiBaTh CTpa-
TErMM UX [OCTUXKEHWS. ITO CnocoOCTBYET PasBUTUKD Y HUX KPUTMHECKOrO MBILUNIEHUSI U YMEHUSI MPUHUMATb
060CHOBaHHbIE PELLEHNS, YTO SBNSIETCS BaXHbIM HABbIKOM B COBPEMEHHOM MUPE.
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Kpome TOro, BHeApeHWe afanTuBHbIX CUCTEM 0BYYEHUSt MOKET 3HAUNTENBHO CHU3WUTL Harpy3ky Ha npe-
rnofaBaTeneil, NPeAoCTaBMss UM MHCTPYMEHT [Nl aBTOMaTUYECKOr0 MOHWUTOPUHIA NpOrpecca CTYAEHTOB U
(hOpPMMPOBaHUS MHAMBMAYANbHbIX NAHOB 0ByYeHNs. ITO NO3BONSET NpenofaBaTensiM COCPea0TOUNTLCS Ha
Bonee CRoXHbIX 1 TBOPYECKMX acrnekTax MpenoaaBaHus, yryyllasi KauecTBo 06pa3oBaTenbHOro npolecca B
Lieriom.

[anbHewwe uccnenoBaHust MOryT BbiTb HanpaBneHbl Ha paclUMpeHie (yHKUMOHAmbHOCTI anropuT-
Ma, BKtoYas y4eT AOMOMHUTENbHbIX AaHHBIX O CTYAEHTaX, TakUX Kak WX CoLMarbHO-3KOHOMUYECKUA CTaTyC,
MCUXOMETPUYECKME MOKaA3aTeNN U JaHHble 00 yyacTin B BHEYYEOHO! AesTenbHOCTU. OTO MOXET NPUBECTY K
co3gaHno Bonee KOMMMEKCHbIX MOAENEN, CMOCOBHBIX YYUTbIBATL BCE acneKTbl KWU3HU CTYAEHTOB W Npeno-
CTaBNSATH elle bonee TouHble pekomeHaauun. Takke nepcrekTMBHbIM HanpaBneHnem sBnsieTcs paspaboTka
anropuTMOB, CMOCOOHbIX aJanTUPOBaTbCs K M3MEHEHUsIM B 06pa3oBaTenbHbIX MporpamMMax U MeToamKax
npenofaBaHns. ITO NO3BONMUT afanTUBHBIM cucTemMam 06yyeHust BbiTb Goree MOKUMM M akTyanbHbIMK B
yCcroBusix BbICTPO MeHsioLLerocs 0bpasoBaTenbHOro nanawadiTa. Elle ofHUM BaxHbIM acnekTom sBMsieTcs
npoBefeHre 6omnee LWNPOKOro TECTUPOBAHNS anropuTMa Ha pasnuyHbIx 06pa3oBaTenbHbIX NnaTdopmax 1 B
Pa3NNYHbIX KyNbTYPHbIX KOHTEKCTaX. OTO MOMOXET BbISIBUTL BO3MOXHbIE OrpaHN4YEHUs U aaanTMpoBaTh anro-
PUTM NSt NPUMEHEHNS B pa3nMyHbIX YCMIOBUSIX, YTO MO3BONNT CAENaTb ero YHUBEPCarbHbIM UHCTPYMEHTOM
ANs YRyYLeHUs KayecTa 0bpa3oBaHms.

B 3aKrioyeHne MOXHO CKasaTb, YTO MPELNOXEHHbIA anropUTM aaanTUBHOTO 00yYeHUs NpeacTaBsnseT
cobol 3HauYMTeNbHbIN LWar Bnepea B 06MacTv NepcoHanvanMpoBaHHOro o0pa3oBaHus. Ero BHeapeHue MoxeT
3HAYNTENbHO YNYYLUMTb KAaYecTBO 0OYYEeHUs U YOOBNETBOPEHHOCTb CTYAEHTOB, a Takke MOBbICUTL Addek-
TUBHOCTb 0GPa30BaTENbHbIX CUCTEM B LIETIOM.
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PASPABOTKA COBPEMEHHOI 0 '0J10COBOI0
[IOMOLLIHWKA: OT LLIYMONOAABAEHWA [10
[EHEPALINN AYAN0 OTBETOB

MAKATOBYYK POMAH HOPbEBUY,

MarucTpaHt

CKOPOJLEN EBTEHMM NABNOBWY,

MarucTp
BopoHeXCKmiA rocyaapCTBEHHbIA YHUBEPCUTET

ECMKOB POMAH HOPbEBIY,

acnupaHt
®epepanbHbIn UCCNefoBaTEeNbCKUNA LEHTP
«MHdopmatuka n ynpasnexune» Poccuiickon Akagemun Hayk

KYNPUH MUXAWN AHLAPEEBUY

acnupaHt
BopoHexckui rocygapCTBEHHbI TEXHUYECKUIA YHUBEPCUTET

AHHoTaums. B ctatbe paccmaTpuBaeTcs akTyanbHas npobrnema B3auMOLEeNCTBUS YenoBeka ¢ LpoBbIMM
cucTEMaMn Yepes roflocoBON MHTEpPENC B YCIOBUSX COBPEMEHHOTO TEXHOMOMMYECKOro MUpa, rae rpaHuubl
MeXay YeroBekoM ¥ MalumHon ctupatoTes. OCHOBHOE BHUMaHWe yaensetcs o6paboTke 1 aHanusy rornoco-
BbIX 3aMpOCOB, HAXOASALUMX LUMPOKOE MPUMEHEHUe B pa3HOOBpasHbIX acnekTax XW3HU, BKIYas rorocoBble
MOMOLLHUKM, MHTEPAKTUBHbIE LIEHTPbI 06CIY)XMBaHWS, CUCTEMbI YMHOTO JoMa 1 0bpasoBaTesibHble nnatdop-
Mbl. CTaTbs Npeanaraet KOMMIEKCHbIA noaxod K 06paboTke ayanocUrHarnoB, HauMHas OT UX NepBUYHON 06-
paboTKM 1 3aKaH4MBas reHepaLmei HaTypanbHO 3ByYalLmMX ayamno OTBETOB. ABTOPbI CTaBAT LiENbIo He TOMbKO
[EMOHCTPALMIO COBPEMEHHBIX TEXHOMOMYECKUX PELLEHUIA, HO U NPeSOCTaBMeHne ONUCaHNS NyYLIUX NPaKTUK
AN pa3paboTku 1 ynyyLleHns CUCTEM ronocoBoro Beoaa. [peacTaBneHHble KOHLENLMM 1 NoaXoabl, No MHe-
HWIO aBTOPOB, ByayT MoMesHbl Ans pa3paboTynkoB U UccrnedoBaTenen B AaHHOM ObICTPO pasBuBatoLLEncs
obnactu, cnocobcTBys A HEKTUBHOCTM 1 TOYHOCTY FONOCOBOMO B3aMMOAENCTBHS.

KntoueBble cnoBa: HEMPOHHbIE CETH, Bonblumne A3bikoBble Mogen (LLM), reHepaTuBHble HENPOHHbIE CETH,
4aT-60Tbl, CUCTEMbI TOMOCOBLIX MOMOLLHWKOB, apXWUTEKTypa CUCTEM, MOSb30BaTENbCKUA WHTepdec, obpa-
BoTka 3anpocoB, ANanoroBble CUCTEMbI UCKyCCTBEHHOTO MHTennekTa (W), paspaboTka 1 pa3sepTbiBaHME.

DEVELOPMENT OF A MODERN VOICE ASSISTANT: FROM NOISE REDUCTION TO GENERATING
AUDIO RESPONSES

Makatovchuk Roman Yurievich,
Skoroded Evgeny Pavlovich,
Esikov Roman Yurievich,
Kuprin Mihail Andreevich

Annotation. The article examines the current problem of human interaction with digital systems through a
voice interface in the modern technological world, where the boundaries between man and machine are
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blurred. The focus is on the processing and analysis of voice queries, which are widely used in various as-
pects of life, including voice assistants, interactive service centers, smart home systems and educational plat-
forms. The article proposes an integrated approach to processing audio signals, starting from their primary
processing and ending with the generation of natural-sounding audio responses. The authors aim not only to
demonstrate modern technological solutions, but also to provide a description of best practices for developing
and improving voice input systems. The presented concepts and approaches are believed by the authors to be
useful to developers and researchers in this rapidly developing field, contributing to the efficiency and accura-
cy of voice interaction.

Key words: neural networks, large language models (LLM), generative neural networks, chatbots, voice assis-
tant systems, system architecture, user interface, query processing, conversational artificial intelligence (Al)
systems, development and deployment.

BBEQEHUE

B coBpemMeHHOM Mupe TEXHOMOTUIA, TAe rpaHuLbl MEXAY YeNoBEKOM N MaLLVMHON CTaHOBATCS BCE 6onee
PasMbITbIMK, yryylleHne B3aMMOAENCTBMS MEXAy Nonb3oBaTensmu W LMMPOBbIMM CUCTEMAMK SBNSIETCS
KMOYEBOW 3aaven. 3HaunUTENbHbIN MHTEPEC NpeacTaBnsieT obnactb 06paboTkM M aHanM3a ronocoBbIX 3a-
NPOCOB, KOTOpPasi HaXOAUT MPUMEHEHNE BO MHOXECTBE CLEHApPUEB - OT ONOCOBbIX NMOMOLLHWKOB W UHTEPaK-
TUBHbIX LIEHTPOB 00CNYXXMBaHMS O CUCTEM YNpaBNEHNs YMHbIM JOMOM M NEPCOHanU3npoBaHHbIX 06pa3oBa-
TENbHbIX NNaThopMm.

AhhekTMBHOE B3aMMOAENCTBIE C CUCTEMAMU TONIOCOBOrO BBOAA TpebyeT BbICOKOM TOMHOCTH B pacno-
3HaBaHUM Peyn, YMEHWUSI TOYHO OTBETUTb Ha NOCTABMEHHbIN BOMPOC W, B KOHEYHOM WTOre, NPeACTaBUTb UH-
thopmaumio B Hanbornee JOCTYNHOM ANs nonb3oBatens opme. B aToi cTaTbe Mbl pacCCMOTPUM KOMMEKCHbIN
noaxoA k 0bpaboTke ronocoBbIX 3anNpocoB, HauMHas OT NEPBUYHON 0BPabOTKM BXOAALLMX ayamno CUrHanos Ao
reHepauuv HaTypasbHO 3ByYallero ayano oTeeTa.

Llenbto aaHHOW CTaTbh SBNSETCSA AEMOHCTPALMS COBPEMEHHBIX TEXHOMOMMYECKNX PELUeHuid n onuca-
HWS NyYLLNMX NPaKTUK, KOTOPbIE MOTYT BbITb UCMOMNL30BaHbI AN Pa3pabOTKM 1 YyULLEHWS CUCTEM FOI0COBOIO
BBOAA W B3aumogencTeus. Mbl Hageemcs, YTo NpeacTaBneHHbIE KOHLENUMA 1 MOAXOAb! OKaXyTCS NOMesHbl-
MV Anst pa3paboTymMKOB W MCCreaoBaTeneil B JaHHOM BbicTpopassuBatoLLeiics obnacTu.

1. NPEQOBPABOTKA BXOAALLMX COOBLLEHMIA

B cepe pacnosHaBaHus peun 1 06paboTkM ayamMoCUrHarnoB YMCTOTa U Ka4yecTBO MCXOAHON ayamo3a-
MUCK UrpatoT KIOYEBYIO POMb N1 NONYYEHUS TOYHBIX Pe3yrbTaToB. B yCroBusx peanbHOro BpEMEHN BXOA 8-
LiMe ayamo3anncy YacTo cogepxaT pasfnyHble NOMEXM, Takue Kak LyM OKpYXeHWs, 3X0, pesepbepauuu, Ko-
TOpble MOrYT 3HAYMTENbBHO CHXATb Ka4yecTBO pacrnosHaBanus peun. MpenobpaboTtka ayauosanucen ¢ uc-
NOMb30BaHWMEM COBPEMEHHBIX METOLOB AEHOM3NHIa M hurnbTpaLmv NO3BONSET YNYULLMTb BOCPUSTIE peunt 1
TOYHOCTb €€ pacnosHaBaHWs. B aaHHOW rnase Mbl paccmoTpum npumeHeHne DeepFilterNet n Micro-ten ans
npenobpaboTku ayanocurHanos.

[MepBbIM LIAroM SIBNSETCA OpraH13aums U NoArotoBka UCMOMb3yeMblX ayauoAaHHbIX. ITO BKIKYAET B
cebs 3annch HebonbLUMX (hparMEHTOB peyn CO CTaHAapTHON ASIMHON B Pa3nMYHbIX aKyCTUYECKMX YCMOBUSIX.
Ho npexae 4yem NpuCTynuTb K HENOCPEACTBEHHOM (hUrbTpaLmmn, He06X0ANMO BbINOMHUTL CTaHLAPTHbIE NPO-
Leaypbl npenobpaboTku ayamo, Takve Kak Aeummaums, HopManuaaumus u BoamoxHo npumenerne VAD (Voice
Activity Detection).

dunbTpauma npoucxogut ¢ nomowbto DeepFilterNet. Anroputm aHanuampyeT BXOAHOW ayauocurHar,
obyyascb oTnMyaTh peyb OT POHOBOIO LyMa U ycnewHo ux pasgenset. DeepFilterNet ato ogHo 13 nepepo-
BbIX peLleHnn B 06nacTi ynyylleHns kayecta peyn, KoTopoe MCnornbayeT rybokne HEMPOHHbIE CETU AN
(unbTpaumm Wwyma. 3TOT MHCTPYMEHT obnagaeT cnocoBHOCTLIO aHanM3MPoBaTh W YAANATb WMPOKUIA CMEKTP
aKyCTUYEeCKMX MOMEX, NPK 3TOM BbIGENAA U COXPaHAIOLAs HI0aHChl YenoBeyeckoro rornoca. CeTb obyyaetcs
Ha GonbLUMX Habopax JaHHbIX 1 CNOCOBHa aganTUPOBaTLCS K PasnMYHbIM YCIOBUSM aKyCTUYECKON 0BCTaHOB-
Kn.
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[Ans panbHenwWwero ynyylweHus kavyecTBa peyn W yaaneHus Menkux OCTaTOYHbIX MOMEX WCMOSb3yeM
Micro-tcn, KOTOpbIN LEACTBYET Kak AONOMHUTENbHLIN aTan dunbTpaumn. Micro-tcn npeacrasnset cobon me-
TOA KOMMPECCUM OMHAMUYecKkoro auanasoHa ¢ ucnonb3oBaHuem Temporal Convolutional Networks (TCN),
KOTOPbIN NOKa3blBaET BbICOKY A EKTUBHOCTL B 3afadax 06paboTku BpeMeHHbIX nocrneaosaTensHocten. C
€ro NMOMOLLbI0 MOXHO cAeniaTh rofoca Ha ayamo paBHbIMY MO YPOBHIO FPOMKOCTUW. TUXMe ronoca CTaHyT rpom-
Ye, a TPOMKME CTaHYT TULLe. JTO MO3BOSUT YNyYlWUTb Ka4ecTBO paboThbl JarnbHenlwen Moagenu pacnosHasa-
HWS peun.

MMocne obpabotku 3anucen DeepFilterNet u Micro-tcn nonyyeHHble 0bpasupl npeacTasnstoT coboit 6o-
Iiee YACTbIe W YETKME BEPCUM UCXOAHBIX 3anucenn. CriedyeT NpoBeCTU OLEHKY KaYecTBa OYULLEHHON peyn Ha
OCHOBe CTaHAapTHbIX MeTpuk, Takux kak SNR (CooTHowenwne curdan/wym) u MOS (Mean Opinion Score).

Vicnonb3oBaHue KOMBUHaLWMK TakUX MOLLHbIX MHCTPYMeHTOB, kak DeepFilterNet n Micro-tcn, nossonseTt
3HaYNTESTbHO MOBLICUTL KAYeCTBO BXOASLMX ayAno CUrHamOoB, YTO B CBOK OYepedb YNyylaeT pesynbTatbl
pacrno3HaBaHus peun n obecneynsaeT bonee kavyeCcTBEHHOE W KOMOPTHOE B3aUMOAENCTBUE MOMb30BaTENS
C rofiocoBbIMM CUCTEMAMM.

2. PACMNO3HABAHME PEYU C UCMOJNTIb3OBAHUEM MOOENW WHISPER LARGE V2

MMocne TwaTenbHOW NpeaBapuTenbHO 06paboTkn ayamosanucen CreaytoLlym Wwarom SBRseTcs WX
pacno3HaBaHue. COBPEMEHHbIE TEXHOMOMW W anropUTMbl MALLMHHOTO 006YYeHMs NO3BONSIOT JOCTUYb 3HAYU-
TEMNbHbIX YCNEXoB B 3Toi obnactn. OgHOM U3 NepeaoBbiX TEXHOMOMIA AN pacno3HaBaHUs peyn SBRSETCS
mogenbs Whisper Large V2. 310 mowHas mogens rnybokoro obyyeHusi paspabotaHHas komnanuein OpenAl
QNS 3afay aBTOMaTUYeCKOro pacno3HaBaHWs 1 nepesoda peun. Moaenb OCHOBaHa Ha apXWTEKType TpaHC-
thopmepa, 4TO NO3BONSET en apdekTBHO obpabaThiBaTh NOCNELOBATENBHOCTY ayanO4aHHbIX U U3BMeKaTh
13 Hux TekcT. OHa 0byyeHa Ha OrpOMHOM MaccuBe AaHHbIX, YTO 0BecneynBaeT BbICOKYH0 TOYHOCTb pacnosHa-
BaHMS PeYN Ha pasnnyHbix A3blkax 1 auanektax. Whisper Large v2 MoxeT BbITb MCMONb30BaHa Ans NPsSMOro
nepeBoda W3 OOHOTO A3blka Ha pYrow, pacno3HaBaHUs YCTHOW peyn, a Takke 4N co3gaHus Cy6TUTPOB 1 3a-
METOK Ha OCHOBe ayamo3anucei.

[pouecc pacnosHaBaHUs peymn NPOXOAUT B HECKOIBKO 3TaroB, PACCMOTPUM Kaxablil U3 HIX NogpobHee.

1. WHTerpauwms v NoaroToBKa AaHHbIX: MOArOTOBMEHHbIE U OYMLLEHHbIE ayano3anucy BHavane Kogu-
pyroTCa B noaxogsawmin gopmat (Hanpumep, B WAV unun MP3 ¢ Hy)XHOM 4acTOTON AUCKPETM3ALMK), KOTOPbIN
COBMECTUM C BXoAHbIMW TpebosaHusamu moaenu Whisper.

2. 3anyck mogenu Whisper Large V2: 3arpy3ka mogenu Whisper Large V2 1 nepefava e nogrotos-
neHHbIx ayanodannos. Mogenb obpabaTbiBaeT ayamo, pacno3HaeT peydb 1 npeobpasoBbiBaeT €€ B TEKCT Ha
nety. ObpaboTtka MOXET ObITb BbINOMHEHA KaK NOKanbHO, Tak 1 Ha cepBepe, ecnu TpebyeTcs maciuTabup o-
BaHWe PECypCoB.

3. TlocTobpaboTka v KoppeKuus pe3ynbTaToB: NONyYeHHbIA TEKCT MOXET BbITb NPOBEPEH U OTpesak-
TUPOBaH ANS YCTPaHEeHUs BO3MOXHbIX OLIMOOK, KOTOpblE BO3HMKIM B MPOLECCEe pacnosHaBaHWs. JTOT Lar
BKIIOYAET NPOBEPKY NPaBUNBbHOCTU FPaMMaTKK, 3HAKOB NPENUHAHUSA U CEMaHTUKM TeKCTa.

4. Acnonb3oBaHne pacrno3HaHHOW Peyn: TEKCT, NOSyYEHHbIA NOCNE pacno3HaBaHMsl, MOXET BbITb KC-
MOMb30BaH B Pa3fINYHbIX MPUIOXEHMUSX, BKIKOYAs CUCTEMbI JOKYMEHTUPOBaHUS, 4aT-00Tbl, MHTEPaKTUBHbIE
MOMOLLHMKI, 0Bpa3oBaTeNbHbIE NAT(OPMbI 1 MHOXECTBO APYIUX.

WcnonbsosaHue mogenu Whisper Large v2 ans pacnosHaBaHWs peyn No3BOSISET 3HAYNTESbHO MOBbI-
CUTb TOYHOCTb W YNYYLINTb Ka4eCcTBO Npeobpa3oBaHnsl YCTHOM peyn B TEKCT. OTO OTKPbIBAET LLUMPOKME BO3-
MOXHOCTW N1 peanu3aLiy CNoXHbIX MPOEKTOB B Pa3nnyHbIX 06MacTsx rae BaXHO TOYHOE W BbICTPOE MOH u-
MaHWe YenoBeyveckon peun. BaxHo perynspHo 06HOBNATb M aganTMpOBaTb CUCTEMbl, YTODbI OHU COOTBET-
CTBOBaNW MEHAOLLMMCS TPEBOBAHUAM 1 TEXHONOMNYECKM CTaH4apTaM.

3. BEKTOPHAS BA3A OAHHbIX U NPOLIECC MOUCKA UHOOPMALIMM A OTBETA HA
BOMPOC NONb30BATENSA
MonyyeHne akTyanbHOTO ¥ TOYHOTO OTBETa Ha BOMPOC MOMb30BATENS 3aBUCUT OT CMOCOBHOCTN CUCTe-
Mbl aHanN3MpoBaTb W U3BNEKATb PENEeBaHTHYK MHAOPMALWI0 U3 OFPOMHOMO MaccuBa [aHHbIX. BekTopHble
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6a3bl JaHHbIX NPegoCTaBNAT 3PPEKTUBHbIE CPEACTBA AN NOMCKA NO CEMAHTUYECKOMY CXOACTBY, NO3BONSAS
npeobpa3oBaTh TEKCTOBbIE AaHHbIE B YMCIIOBbIE BEKTOPbI 1 UCMOMb30BATb METPUKY KOCUHYCHOTO paccTOSHNSA
ANS HAXOXOEHMs Hanbonee CXoxXux AaHHbIX. B 3Toi rnaBe paccMaTprBaeTcst NpoLecc noucka Heobxoaumon
WHhOpMaLMM B BEKTOPHOM Ba3e AaHHbIX Ans OTBETA Ha NOCTaBNEHHbIEe NONb30BaTENEM BOMPOCH.

PaccMoTpum apxuTekTypy BeKTOpHOM 6a3bl faHHbIX. OHa opraHW3oBaHa TakuM 0Bpa3oMm, YTO Kaxabli
9NEMEHT WHgopMaLUuy (SOKYMEHT, 3anucb UNK CTaTbsl) NPeACTaBMEH B BUAE BEKTOpPA B MHOTOMEPHOM Mpo-
CTPaHCTBe. ITU BEKTOPbI [EHEPUPYIOTCS C MOMOLLLIO arrOPUTMOB MaLUMHHOTO 06y4YeHns, Takux kak BERT unu
Apyrue Moaenu TpaHCchopMepoB, KOTopble Npeobpa3ytoT TEKCT B YMCNOBOE NPeACTaBlIEHNE, COXPaHSS ero
CeMaHTUYEeCKNe XapaKTEPUCTUKN.

IMpouecc noucka MHopMaLy NPOUCXOAMUT B HECKOBKO LLAroB:

1. WHTepnpeTauus 3anpoca: Koraa nosib3oBaTenb 3a4aeT BOMPOC, TEKCT BOMpOca NepBOHaYasibHo
obpabaTbiBaeTcs NpeaBapuTENbHO NOArOTOBAEHHOW MOAENbI (HanpuMep, TOi Xe MOAENbIo, KoTopas Wc-
nonb3oBanack Ans Co3aaH1s BEKTOPOB B 6a3e AaHHbIX) Ans npeobpasoBaHus ero B CEMaHTUYECKUIA BEKTOP.

2. [louck COOTBETCTBUS: C UCMOMb30BAHNEM KOCUHYCHOMO PaCcCTOSHUS, KOTOPOe NpeAcTaBnseT yrosn
Mexzy AByMsi BEKTOpamu, cucTeMa onpegensiet Hanbonee 6nuskue K BEKTOpy 3anpoca 3anucu B 6ase aaH-
HbIX. YeM MeHbLUEe Yron UK KOCMHYCHOE paccTosiHue, TeM BonbLle CoaepxaHue BEKTopa AOKYMEHTa coBmna-
AAeT C 3anpocoM.

3. 3BneyeHne n pononHeHMe MHGopmaumK: nocne naeHTMdUKaLmMm Hambonee peneBaHTHbIX BEK-
TOPOB, COOTBETCTRYKOLAsA UH(opMaLms n3Bnekaetcs u3 6asbl JaHHbIX. [lanee ata MHopMaLms MOXET OblTb
AononHeHa unu 0bpaboTaHa AONOMHUTENBHO A1 YTOYHEHUS UK YNYYLLEHUS OTBETA.

4.  ®opmupoBaHue 0TBeTa: MHGhOpMaLKs, U3BNeYeHHas 13 6asbl, opmMaTUpyeTCs B MOHATHBIA U YeT-
KWW OTBET, KOTOPbIN 3aTEM NPEA0CTaBNAETCS NOSb30BATENH.

BektopHas 6a3a faHHbIX W MCMOMb30BaHNE KOCMHYCHOMO PacCTOsHUA AN Noucka COOTBETCTBUMA MO3-
BOMAKT peann3oBaTb MOLYHble MHCTPYMEHTbI Anst 0bpaboTku 1 OTBETa Ha NONb30BaTeNbCkMe 3anpochl B
Pa3NMYHbIX NPUNOXKEHMSX, OT YaT-b0TOB 40 CUCTEM NOAAEPKKM NMPUHATUS pelleHunin. ITOT noaxoa obecneyn-
BaeT BbICOKYK CKOPOCTb W TOYHOCTb MOWCKA, Aenast ero He3aMeHUMbIM MHCTPYMEHTOM B COBPEMEHHbIX WH-
(POPMALMOHHBIX CUCTEMAX.

4. POPMUPOBAHUE YENOBEKOMNOAOBHOIO OTBETA C MOMOLLIbIO MOAENW SAIGA2
lMocne ycnewHoro m3sneYeHnst HeobxoaMMon MHGopMaLMM M3 BEKTOPHOM 6a3bl AaHHbIX, CReayoLM
3TarnoMm BNSeTC CO3AaHNe Ka4eCTBEHHOMO W MOHATHOMO OTBETA Ha MOCTaBIEHHbIN NOMNb3oBaTENEM BOMPOC.
[Ins 3ToM 3agaun NPUMEHSIETCS MOAENb UCKYCCTBEHHOO WHTeNNekTa Saiga2, paspaboTaHHas Ha OCHOBe ap-
xutekTypbl GPT (Generative Pre-trained Transformer). B atoin rnase paccmoTpum, kak Saiga2 ucnonb3ayetcs
AN reHepauun 4enoBekonofobHbIX OTBETOB, OPUEHTUPOBAHHBLIX HA KOHTEKCT BOMpOca W MOMYYEeHHOW WH-
opmaLmm.

Saiga2 sBnsietca passutem mogeneit GPT, npegHasHavyeHHbIX Ans reHepauum TekcTa. 3T Moaenu
0ByyeHbl NpeAckasbiBaTb NOCNEyOWMUA TEKCT Ha OCHOBE MPefLecTBYIOLEro, YTO AeNlaeT uxX aeanbHbIMu
ANS reHepaummn YenoBekonogobHoOro auarora v 0TBETOB Ha BOMPOCHI B peasibHOM BPEMEHM.

Mogenb Saiga2 [ononHWTENbHO 00ByYaeTcs Ha CheumanvavMpoBaHHbIX AataceTax, KOTopble BKITHO-
yato B cebs ananory, TexHU4eckne matepuarnbl, MTepaTypy 1 NpoYMe UCTOYHWKM, YTOBbI NOBBLICUTBL KAa4YeCTBO
W peneBaHTHOCTb OTBETOB B pasfinyHbIx 06nacTsx.

[Mpouecc popmrpoBaHus oTBeTa:

1. ®opmupoBaHMe npomnTa: NPOMNT Ans Saiga2 dopMMpyeTcs MyTeM COYeTaHWs M3Ha4amnbHOro BO-
npoca Nonb30BaTens, UHTErpUPOBaHNS BblAENEHHbIX KIHOYEBbLIX (DAKTOB U3 BEKTOPHOM 6asbl AaHHbIX, U YKa-
3aHus Tpebyemoro Tna oteeTa. [pomnT gomkeH ObiTb CTPYKTYPUPOBaH Takum 06pa3om, 4tobbl nepesatb
KOHTEKCT BOMpOCa W YTOYHWUTL JeTanu, KoTopble He06X0aNMO y4ecTb Npu (POPMUPOBAHUM OTBETA.

2. [eHepaumsa oTBETA: NOMYYEHHbI NPOMNT NOAAETCS Ha BXo4 Mogenu Saiga2. Moaenb reHepupyeTt
OTBET, MaKCUManbHO COOTBETCTBYILUMIA 3aAaHHbIM KpuTepuam. OTBeTbl MOryT 6biTb CGHOPMYNMPOBaHbI B
Pa3NUYHbIX CTUNSX, B 3aBUCUMOCTI OT HAaCTPOeK 1 TpeboBaHuii K gnanory.
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3. [lpoBepka v KOPPEKTUPOBKA OTBETA: CreHEPUPOBAHHbIN OTBET MOXET OblTb aBTOMATUYECKN MPOBE-
PEH Ha Hamnuume oLMOOK, HECOOTBETCTBUI NN HENOMMYHBIX YacTel. Mpu HeoBXoaUMOCTM OTBET MOXKHO KOpPEK-
TMPOBATb BPYYHYHO UMW CHOBA OTMPABUTL HA FEeHePaLuio, UBMEHWB UCXOAHBIA MPOMNT UM HACTPOMKIA MOLENN.

4. OtnpaBka OTBETa MOMb30BATENH: (PUHANBHLIA, OTKOPPEKTUPOBAHHLIN OTBET NpPELCTaBNSETCS
nonb3oBaTento B yaobHown opme, Byab TO TEKCT B YaTe, ronocoBoi OTBET Uiu NobOon Apyron NoAXoAALLIMMA
(hopmar.

KayecTBO 1 afekBaTHOCTb OTBETOB MOXHO aHanM3MpOoBaTh C NOMOLLb0 06paTHOI CBA3W OT NOMb30Ba-
TENen, a Takke Yepes MexaHn3Mbl aBTOMATUYECKOW OLeHKM, Takue kak BLEU (bilingual evaluation understudy)
QNS CPaBHEHWS OTBETA MOAENM C 3TanoHHbIMU. Ha OCHOBE 3TWX AaHHbIX MPOWU3BOAMTCS TOHKAsi HACTPOIKa W
LOMOMHUTENbHOE 0ByYeHe MOaenu.

Vicnonb3oBaHue Mopenn Saiga2 ans oopMUpOBaHMS OTBETOB MO3BOMSIET CO34aBaTh BbICOKOKaYe-
CTBEHHbIE, KOHTEKCTyarbHbIe 1 YenoBeKonogobHbIE OTBETLI HA Pa3nuyHbIe BOMPOCHI MoMb3oBaTenen. 1ot
npouecc ynyyliaeT B3auMOLENCTBME NOMNb30BaTeNs C CUCTEMON, Jenas ero 6onee ecTeCcTBEHHbIM U MHAOp-
MaTWBHbIM.

5. TEHEPALMA AyOUO OTBETA MOJIb3OBATEINO C MOMOLLbIO MOAEJIN SILERO

Mocne opMmUpoBaHMS TEKCTOBOTO OTBETA C MOMOLLbLIO Modenu Saiga2, Heobxoaumo npeobpasosaThb
9TOT TEKCT B ayano chopmar, 4tobbl 0becneynTb Nonb3oBaTENO YA0OHbIA 1 JOCTYMHbIA Cnocob BOCHPUATUS
nHopmaLmn. OCOBEHHO 3TO BAXKHO ANS NPUIOXEHWNA, A€ NOMNb30BaTENbCKAA UHTEPCENC 3aBUCUT OT ayamo
B3aUMOZENCTBMS, Hanpumep, B NoMoLHMKax 1 loT yctporncTeax. Mogenb Silero, paspaboTtaHHas komnaHuei
Mozilla, npegocTtaBnseT oNTUMU3NPOBAHHbIN HaBop MHCTPYMEHTOB AN19 CUMHTE3a PeyM, YTO AenaeT eé uge-
arnbHOI ANs UCMONb30BaHNS B TaKUX 3afadax.

Silero — aT0 Habop reHepaToOpoB peyn, 0BYYEHHbIX HA MHOXECTBE S3bIKOB M aKLLEHTOB, YTO AeNaeT eé
YHMBEPCAIbHbIM WHCTPYMEHTOM [AMS reHepaLuy YeTKOM W MOHATHOW peun. Mogenb Uenonb3yeT TEXHOMNOormmu
WCKYCCTBEHHOrO WHTENseKTa Ans reHepauu HaTypanbHoro TemMbpa W UHTOHALMA, YTO AenaeT pedb Makcu-
ManbHO MOXOXEN Ha YEOBEYECKYHO.

Mpeumyulectaa ucnonb3oBaHns Silero:

e  Bobicokoe kayecTBo peum: Silero reHepupyeT YACTYIO U MOHATHYK PeYb C eCTECTBEHHBIMU UHTOHA-
Lmsmu.

o  MynbTussblyHOCTL: [logaepxka MHOXECTBA A3bIKOB MO3BOSISET UCMOMb30BaTh MOLESNb B Pasfny-
HbIX fIOKanu3aymsx.

e [IpocToTa BHegpeHWs: MpOCTON U MHTYUTUBHO MOHSATHBIN MHTEpeinc APl obneryaeT nHTerpauuio
MOZEnM B CyLLECTBYHOLLME CUCTEMBI.

PaccmoTpum npoLece reHepauymy ayamo oTeeTa:

1. TlogroToBka TekcTa: TEKCT OTBETA, NOMyYEHHbIN OT MoZenn Saiga2, NoAroTaBNIMBAETCS K CUHTE3Y
peun. OTO BKItOYaET B cebs NpoBepky Ha rpaMMaTUyeckne W CUHTaKCUYeckue OWwnbKM, onTuMmU3aumio Ans
yNyYLleHns Npupozbl 3By4aHus U BO3MOXHO, f06aBrneHe nay3 4/ eCTECTBEHHOCTY NPOU3HOLLEHMS.

2. [eHepauusa peun ¢ nomowlbto Silero: TekcT nepegaetca B Mogenb Silero, koTopas npeobpasyert
ero B ayauo. Monb3oBaTenb MOXeT BblbpaTh Crneunduyecknin ronoc Unu akLeHT, ecnn 3T0 NPeayCMOTPEHO
napameTpamu cUCTeMbI, 4Tobbl 06eCneynTb MakcumMarnbHOe COOTBETCTBUE NPEANOYTEHUSM NOMNb3oBaTens.

3. O6paboTka ayamo: CreHepupoBaHHOE ayamo MOXeT MoABepraTbCs AOMNONHUTENbHON 06paboTke,
TaKoW Kak HopManuaauus rpoMKoCTH, yaaneHue WyMOB U AHaMMYeckas KOMNPECcUs, YTo yrnyyluaeT Bocnpy-
ATWe Ha Pa3ryYHbIX YCTPOMCTBAX BOCMPOM3BELEHNS.

4. [loctaBka OTBeTa NMONb30BaTENt0: rOTOBOE ayano OTBET OTMPABMSETCS MOMb30BATENO Yepes Bbl-
OpaHHbIN MHTEpdec - 3T0 MoxeT BbiTb BeG-nnatdopma, MOGMNBLHOE NMPUMOXEHME, UK TONOCOBOW accu-
CTEHT. JTO NO3BOMISAET NONL30BATENHO NONYYNTb MTHOBEHHbIN W YA0OHbIA OTBET B ayamodopmare.

lMpouecc reHepaumm ayamo oTBeTa ¢ NOMOLLb0 Mogenu Silero no3sonsieT TpaHcOpMUPOBATL TEKCTO-
Bble AaHHble B ECTECTBEHHO 3BYYalLyl0 peyb, 3HAYMTENBbHO ynyyllas B3aMMOAENCTBIE NONb30BATENs C Cu-
CTEMON. JTO [enaeT TEXHONOTMIO MaeanbHoW Ansg ucnonb3oBaHus B 0bnactsix, roe Tpebyetca Henocpea-
CTBEHHOE W YeTKOoe B3auMOLENCTBME C ayamo.
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3AKIIOYEHUE

B aTOM cTaThe Mbl MPOBENM KOMMAEKCHBI 0630p MPOLECCOB, CBSA3aHHbIX C 0BpabOTKOM U aHanM3om
rOfI0COBbIX 3aNPOCOB NONb30BATENS, HAaYMHAs OT UX NpeaBapuTenbHON 06paboTkn 1 3aKkaH4MBas reHepauuei
ayano oteeToB. Mbl paccmMoTpenu WCnonb3oBaHWe NepedoBblX TEXHOMOMMA M METOdOB, TakMX Kak
DeepFilterNet n Micro-tcn gns ounctku 3Byka, Whisper Large V2 ons pacnosHaBaHusi peyn, BEKTOpHbIe Hasbl
AaHHbIX 4N NoMCcKa AaHHble 1 Modenu Saiga2 v Silero ans gopmMynupoBaHMs 1 03ByYMBaHUS OTBETOB. Kax-
AbIN U3 3TUX 3TANOB UrpaeT BaXHYH Posib B CO3AaHMN 3P DEKTUBHOM, HAAEXHOW W yaoBHOW A5 nonb3oBaTte-
NS CUCTEMBI.

[MaBHbIM BbIBOAOM SIBMSIETCS TO, YTO COBPEMEHHbIE Al-TEXHONOMMM NPeaoCTaBASAIT YHUKaNbHbIE BO3-
MOXHOCTW ANS MOBbIWEHNS 3PEEKTUBHOCTM U yA0BCTBA rONOCOBbLIX UHTEPAKTUBHBLIX cucteM. Mogenu ma-
LUMHHOTO 0BYYEHMS M UCKYCCTBEHHOTO MHTENNEKTa pa3BMBAIOTCA C KaXabIM AHEM, NpedocTaBnsas BCE Gonee
TOYHbIE U aAANTUBHbIE MHCTPYMEHTbI 4515 06pabOoTKM eCTECTBEHHOIO A3blka 1 reHepaLun peyw.

TeM He MeHee, BaXHO NOAYEPKHYTb, YTO YCNEX BHEOPEHWUS TaKuX TEXHOSOTMM 3aBUCUT HE TOMbKO OT
BbIGOpa anropuTMOB W UHCTPYMEHTOB, HO U OT TLLATENbHOrO NPOEKTUPOBAHMS NOMb30BATENLCKOrO OMbiTa U1
WHTErpaLum cucTemMbl B pearnbHble paboune npouecchl. ddhekTnBHas obpaTtHas CBsA3b OT Nonb3oBaTtenei 1
HenpepbIBHOE TECTUPOBaHWE 1 aganTauus CUCTEMbI SBASKOTCSA KIOYOM K CO3AaHMI0 AeNCTBUTENBHO YA0OHBIX
W (PYHKLMOHATBHBIX PELIEHMM.

B 3aknioyeHune, fopoxHas KapTa ans Oygywmx uccnegoBaHuii U paspaboTok B aToM 0bnactu fosmkHa
BKMKOYaTh YNyylleHne Ka4yecTBa pacno3HaBaHus peyn B pasniyHbIX akLEHTax W YCroBMsIX, COBEPLLEHCTBOBA-
HWe METOLOB CEMaHTUYECKOro NOMUCKA W pacLUMpEHe BO3MOXHOCTEN reHepaLui eCTeCTBEHHON 1 YenoBeko-
nogobHon peun. Takke CTOMT yAENUTb BHUMaHKE acnektam 6e30MacHOCTU U KOHUAEHUMANbHOCTA AaHHbIX
npn 06paboTKe ronocoBbIX 3anNpocoB. HenpepbIBHOE pa3BUTHE TEXHOMOTMIA U NOAXOA0B MO3BOMMUT CO34aBaTh
BCE Oonee WMHTENMEKTyanbHble U LOCTYMHblE CUCTEMBbI, KOTOpble OyayT cnocobectBoBaTh elle bonbliemy
PaCLUMPEHMIO rPaHUL, B3aUMOLENCTBIS YeNOBEKa U MALLUMUHBI.
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YIIK 004.89

CTPYKTYPHbIE KOMINOHEHTDI 1A
PA3PABOTKW YATBOTOB C NCM0JIb30BAHUEM
[EHEPATUBHbIX HEWPOHHbIX CETEX

MAKATOBYYK POMAH HOPbEBUY,

MarucTpaHt

CKOPOJLEN EBTEHMM NABNOBWY,

MarucTp
BopoHeXCKmiA rocyaapCTBEHHbIA YHUBEPCUTET

ECMKOB POMAH HOPbEBIY,

acnupaHt
®epepanbHbIN UCCNefoBaTeNbCKUNA LEHTP
«MHdopmatuka n ynpaenexue» Poccuiickon Akagemun Hayk

KYNPUH MUXAWI AHLPEEBUY

acnupaHt
BopoHexckui rocyaapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET

AHHoTaums. B cTaTbe ocBelLaeTcs akTyarnbHas TeMa NPUMEHEHUS HEMPOHHBIX CETEN, B YaCTHOCTU, BOMbLLMX
A3blkoBbIX Mogenen (LLM), B paspaboTke cuctem 4aT-60TOB. ABTOPbI OTMEYAIOT BbICOKWIA MHTEPEC K TEXHOIO-
MW reHepaTUBHbIX HEMPOHHBIX CETer, KoTopas No3BONsAeT co3gasatb YaT-60Tbl, CNOCOBHbLIE Ha becnepebon-
HOe ¥ TOYHOE B3aMMOAENCTBME C nonb3oBatenem. MogpobHO aHanu3npyTCH KOMMOHEHTbI U apXUTEKTypa,
HeobxoaMMble 415 NOCTPOEHUS CUCTEM FONOCOBbIX MOMOLLHUKOB. PaccMOTpeHbI KntoyeBble aTamnbl 06paboTku
Nosb30BaTENLCKIUX 3anpocoB, OT Au3alHa MHTepdenca 00 uHTerpaum u Baaumopeinctams ¢ LLM. Takke
npeAcTaBneHa fetanbHas CTPYKTypa KOMMNOHEHTOB CUCTEMbI YaT-60TOB, 06CYyKaEHWe Pa3rnYHbIX TEXHOSOTUIA
N METOAVK, KOTOPble MOXHO NPUMEHSTb Ha KaXgoM aTane pa3paboTku.

KnioyeBble cnoBa: HelpoHHbIe ceTn, Gonblune A3bikoBble Mogerv (LLM), reHepaTuBHbIE HEMPOHHbIE CETH,
4aT-60Tbl, CUCTEMbI TOMOCOBbLIX MOMOLLHWMKOB, apXWUTEKTypa CUCTEM, MOSb30BaTENbCKUA WHTepdenc, obpa-
BoTka 3anpocoB, ANanoroBble CUCTEMbI MCKYCCTBEHHOO MHTeNnekTa (W), paspaboTka n pa3sepTbiBaHME.

STRUCTURAL COMPONENTS FOR DEVELOPING CHATBOTS USING GENERATIVE NEURAL
NETWORKS

Makatovchuk Roman Yurievich,
Skoroded Evgeny Pavlovich,
Esikov Roman Yurievich,
Kuprin Mihail Andreevich

Annotation. This article highlights the topical topic of the use of neural networks, in particular, large language
models (LM), in the development of chatbot systems. The authors consider the high interest in the technology
of generative neural networks, which allows you to create chatbots capable of uninterrupted and accurate in-
teraction with the user. The article analyzes in detail the components and architecture necessary to build voice
assistant systems. The key stages of processing user requests are considered, from interface design to inte-
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gration and interaction with LLM. The detailed structure of the chatbot system components is also presented,
as well as a discussion of various technologies and techniques that can be applied at each stage of develop-
ment. The article is intended to provide a deep understanding of the basics and practical aspects of creating
Al-based dialog systems, and will be useful to researchers, developers and specialists in the field of artificial
intelligence.

Key words: neural networks, large language models (LLM), generative neural networks, chatbots, voice assis-
tant systems, system architecture, user interface, query processing, conversational artificial intelligence (Al)
systems, development and deployment.

BBEJEHUE

B coBpeMeHHOM Mupe, TEXHOMOMN HEMPOHHBIX CETeN BCe Yallle NPOHWKAOT B pasniyHble cdepbl Ye-
IOBEYECKON AeATENbHOCTU. HekoTopble BiAbl HEMPOHHBLIX CETEN BbIMOMHAKT BaxHY 1 becnepebonHyto pa-
0oty B cdhepe ycnyr, aHann3npyoT BUAEO C kamep HabniogeHNs, 3aHUMAIOTCS AeTEKLMEN HapyLIeHWiA NpaBo-
nopsiaka v Tak ganee.

CylecTByeT oTAerNbHbIN Knacc HeilporHbIx ceTeit — LLM (Large Language Model), oHu nossonstoT 06-
pabaTbiBaTb TEKCTOBbIE 3aMpOChl NONb30BATENS W BblAaBaTb OTBET HA 3afaHHble BONPOCHI, B hOpMe, KOTO-
pasi Hanbonee brnmska K oBLLEeHNo C xMBbIM cobeceaHMKoM. HeaaBHWe AOCTUXeHWs B 0BnacTi reHepaTtue-
HbIX HEMPOHHBIX CeTel elye 6onblue YCKOpUnM pas3BiUTUe YaT-60TOB, NO3BOMAS UM MOHMMATbL 3anpPOChl NOJb-
30BaTENEN M OTBEYaTb Ha HUX C BecnpeleaeHTHOM TOYHOCTbI. OAHaKO NPOEKTMPOBaHWe W BHeapeHue
HaZEeXHOW 1 3thPEKTUBHOM CUCTEMBI YaT-BOTOB OCTAETCS CMOXHON 3aaadent, TpebytoLei rnybokoro noHMMa-
HWSt OCHOBHbIX KOMMOHEHTOB W X B3aMOAENCTBUS.

OnuncbiBaeM vcyepnbiBatoLLuii 0630p KOMNOHEHTOB, HEOBXOANMBIX AN NOCTPOEHUS CUCTEM FONOCOBO-
ro NOMOLLHMKA Ha OCHOBE reHepaTMBHbIX HEMPOHHBIX ceTeN. byaeT npeacTaBneHo NorpyxeHue B npeanarae-
MYI0 apXWTEKTYPY PELLEHW, aHanmu3 KroveBbix 3TanoB 06paboTkn BBOAMMBIX MOMb30BaTENEM AaHHbIX, OT
Nonb30BaTENLCKOro MHTEPENca A0 MHTerpaumm Gonblumx s3bikoBbix Mogenen (LLM). 3atem nogpobHo By-
[eT pacCMOTPeHa CTPYKTypa KOMMOHEHTOB YaT 60Ta, 06CyanM pasnnyHble TEXHONOMMM W NOAXOAbI, KOTOpbIE
MOXHO MCNOMNb30BaTh Ha KaxaoM aTane. [nybokoe noHMMaHWe KOMMOHEHTOB U apXMTEKTYPbI CUCTEM YaT 6o-
TOB, NOMOXET uccnenosatensm, paspabotymkam M npakTukam, CTpeMsLLMMCS pa3paboTtaTb M pasBepHyTb
3(h(PEKTMBHbIE ANANOroBbIE CUCTEMbI UCKYCCTBEHHOIO UHTESMNEKTA.

1.  NEMEHTbI APXUTEKTYPbl CACTEM HA OCHOBE rEHEPATUBHOIO YAT-E0TA

Cuctema c reHepaTMBHbIM YaT-60TOM BKMKOYaeT B cebs MHOXECTBO 3TanoB U BaXHbIX 3BEHLEB LiENW
Bcero npouecca. OCHOBOW BCelt cucTembl siBnseTcs reHepatueHas GPT-like Mmogens, nossonstowas gpopmu-
poBaTb OTBET Ha BOMPOC Nonb3oBaTens B KpaTkom Buae 6e3 notepu MHGOpMaTMBHOCTU. IMEHHO Ha OCHOBe
TaKUX MOAENen peannu3oBaHbl CYLLECTBYHOLLME CUCTEMbI HA OCHOBE FeHepaTWBHbIX acCUCTEHTOB, kak GPT,
GigaChat, YandexGPT wu 1.5. GPT (Generative Pre-trained Transformer) n gpt-like mogenu npegcraensior
c0o60M MOLLHbIE MHCTPYMEHTHLI MALLMHHOMO 006y4YeHus, cneumansHO npeaHasHayveHHble ans 06paboTku 1 reHe-
paLmn eCTECTBEHHOIO 3blKa.

Bce Mogynu 1 KOMNOHEHTbI CUCTeMbl YaT BoTa, KOTOpble UCMOMb3YKT HENPOHHbIE CETU ANS NOMHOM
peanusauun Bcex (yHKUMA, He0BX0AMMO OTAENUTL OT KOMMOHEHTA, OTBeYatoLLero 3a 06paboTky AaHHbIX OT
nonb3osatens. [JaHHbI NOAX04 NO3BONUT YBEINYMTbL YCTONYMBOCTb CUCTEMBI YaT BoTa M n3bexaTb BO3MOX-
HbIX MPobnem ¢ paboTon KOMMOHEHTOB C HEMPOHHBLIMU CETAMM.

VinntocTpauus cuctembl YaT 60Ta NnpeacTaBneHa Ha pucyHke 1.

MMepBbIn 3Tan B3anMogencTams ¢ vat 60tom — ato Ul-Moaynb, KOTOpbI NPeaoCTaBnseT 4OCTyn K cep-
BUCY YaT 60Ta nonb3osatensM. Peanunsauns AaHHOTO nyHKTa He BydeT onucaHa, Tak Kak He OTHOCUTCS K Te-
MaTuKe NPOBOAMMOrO uccrnegosanus. BaxHo, uto Ul-moaynb npefHasHaveH ansg B3aMMOLENCTBUS C NMOMb30-
BaTenem. Hac uHTepecyet uHopmaLms, KOTOpYo Mbl NofyYaem OT nonb3oBatens. [Ans yat-6ota — a0 TekeT
Wy ayamo3anuch.
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Beod UI'Mo'qynb Mopaynb 6a3bl AaHHbIX U
800: ayuo UI TeKCT .
A3BIKOBOU MOoeNnun
BOMpoca OT nonb3oBartens Mopaynk npeao6paboTki AaHHbIX (Vector DB Ser:ence
Bbigod: TeKCT OTBETA U €ro T
03ByuKa yar-60ToM Transformer; Saiga2_13b)

Puc. 1. Cuctema pabotbi 4at 60T1a

Ha atane 06paboTkn BxoAHOro 3anpoca (ganee input) MCnonb3yeTcsl HECKOMbKO HEMPOHHBIX CeTel, B
3aBWCMMOCTM OT chopmaTa BXOAHbIX AaHHbIX:

e  Ecnu Ha Bxog NOCTynun roniocoBom dhaiin, Toraa NpUMEHsIeTCs HEMPOHHasn CeTb ANs KOHBEPTaLMM
«ronoca» B «tekcT» DRC/STT/ASR.

e [locne nonyyeHus MHOpMaLMM B TEKCTOBOM BUAE MPUMEHSIOTCS anropuTMbl O4UCTKM, 06paboTKM
1 hOPMUPOBaHUS TEKCTA (HOPManM3aLms 1 TOKEHU3aLws).

e Ecnu Ha BXOA NOCTYNWN TEKCTOBbIA (pOpMaT AaHHbIX, B TaKOM Cry4yae cpasy nepexogum k obpa-
BoTke TekcTa. [MpUMEHSIOTCA anropuTMbl OYUMCTKK, 06paboTkn 1 POPMUPOBAHMSA TeKCTa (HopManusaums
TOKEHM3ALMS).

Cnegytowmn atan — 310 npumeHeHne GPT-Like reHepaTuBHOM MOZENM, KOTOpasi rEHEPUPYET OTBET Ha
noctaenexHbIN 3anpoc. GPT-like mogenb ocHoBaHa Ha TEXHONOrK TPaHC(OMEPOB.

Ha aTom aTane reHepaTyBHasi HEMPOHHAS CETb NOSyYaeT 3anpoc 13 MOAYNS OUMCTKM AaHHbIX M 0bpa-
LaeTcs K 6ase gaHHbIX, UCNOMNb3ys NPefoCTaBNeHHbI TOKEH (FOTOBbLIA TEKCT 3anpoca). Ha ocHoBe pesynbTa-
Ta, NOSTYY4EHHOTO Mo 3anpocy B 6a3y AaHHbIX, HEMPOHHAsA CETb (POPMUPYET OTBET.

2. KOMNOHEHTbI MNONb30OBATENBLCKOrO UHTEPOEWCA (UI)

HauvanbHbIn aTan cucTeMbl YaT-60Ta BKNOYAET peanusaLo nonb3oBaTenbckoro uHtepdenca (Ul), ko-
TOpbIA 0bneryaeT BBOA LaHHbIX MoMb3oBaTenem. JTOT 3Tan UMEET peLlaroLlee 3HayeHne ans obecneyveHus
BecnepebonHOro B3aMModencTBIS Yenoseka 1 komnbroTepa. MoryT NCnonb30BaThCS PasnnyHble KOMMOHE H-
Tbl NOMNb30BATENLCKOTO MHTEpGeica, BkMtoYas rpaduyeckue nonbaoBatensckne uHtepdencel (GUI) u rono-
COBble MHTepgeichl. Hanpumep, MOXHO 1cnonb3osaTh Beb-uHTepdeiic, ucnonsays HTML, CSS n JavaScript
QNS co3AaHus TMOKOM M MHTEPaKTMBHOW NnaTdopMbl. B kayecTBe anbTepHaTBbI MOXHO pa3paboTaTb Mo-
BunbHoEe NpunoxeHue, BKNKYatoLLee COBCTBEHHbIE KOMMOHEHTbI NOMb30BATENBCKOMO MHTEpPdelica, obecne-
YMBaKOLLME VHTYMTUBHO MOHSATHBIN NONb30BATENLCKUN MHTEpeC. Beibop KOMNOHEHTOB NONb30BATENLCKOIO
WHTepdenca MeeT peLlatoLlee 3HadeHue, NOCKOMbKY OH HanpsMyto BIUSET Ha yA06CTBO UCMONb30BaHMS U
[OCTYNHOCTb CUCTEMBI.

Co3paHne yat-6oToB B Telegram ctano nonynsipHbiM cpeay pa3paboTunkoB Gnarogapst OTKpbITOMY
API v ygoGHon nnatdhopme ans nporpaMmnpoBaHns. [ns co3aaHus 60Ta MOXHO MCMONb30BaTh pasHble Npo-
rpamMMHble MHTepgeiickl, Takne kak Python-bubnunoteka Telebot unu PyTelegramBotAPI. CHayana Heobxo-
AMMO 3aperucTpupoBatb HOBOro 6ota yepes BotFather B Telegram, KOTOpbI NPEAOCTABMT TOKEH ANs AOCTY-
na k API. 3atem, ucnonb3ys BbiGpaHHyt0 6MbnnoTeky, MoxHO paspabotaTb pasnnuHble dyHKuMK 60Ta, OT
aBTOMAaTMYEeCKOro OTBETA Ha COOOLLEHUS A0 CMOXHBIX OnepaLuii, Takux Kak uHTerpaums ¢ 6asamn AaHHbIX
WK CTOPOHHUMU CepBucamun. bnarofaps LUMPOKOMY CMEKTPY BO3MOXHOCTEN W NPOCTOTE UCMOMb30BaHUS,
yat-60Tbl B Telegram Hawnu cBoe NpumeHeHne B BraHece, 06pa3oBaHNM N pa3BrneyeHnsX.
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3.NPEABAPUTENIbHAA OBPABOTKA

JTan npeasapuTensHon 06paboTku ABNSETCH BaXHENLLMM KOMMOHEHTOM CUCTEMbI YaT-60Ta, MOCKOMbKY
OH MOAroTaBNMBaeT BBOAMMbIE MONb30BaTENEM AaHHble AN nocneaytoweit obpabotku. JToT aTan npegnona-
raeT NpyMeHeHe PasnnyHbIX METOAOB YTOYHEHWS M HOPManW3aLmM BXOAHbIX AaHHbIX, 0becreumBas ux kave-
CTBO M HENPOTUBOPEYMBOCTb. AyanoduUnbTPbI MOXHO UCMONB30BaTh ANS YNyyLleH!s ayanocurHana, CHKEHUS
LIymMa 1 NOBbILLEHUSt TOYHOCTM pacro3HaBaHus peyn. MeToabl 04YMCTKN TEeKCTa, Takue Kak TOKeHU3aums, CTeM-
MVHT 11 NeMMaTn3aLms, MOXXHO 1CNONb3oBaTb AN HOpManu3auun U CTaHaapTHU3aLMn TEKCTOBbIX AaHHbIX. Kpo-
Me TOro, ANnst U3BMeYeHNst COOTBETCTBYHOLLEN MHADOPMALMM U BbISIBNIEHUST 3aKOHOMEPHOCTE BO BXOAHbIX AaH-
HbIX MOXHO MPUMEHSTb TakMe METOAbI, kak pacno3HaBaHie MMeHoBaHHbIX 06bekToB (NER) v TernpoBaHue va-
cter peun (POS). 3tan npegsaputensHon 06paboTku BKIOYAET B CeBS HECKOMBKO LIAroB, KOTopble obecneyu-
BalOT BbICOKOE KAaYeCTBO BXOAHbIX JAHHbIX W, Kak CEACTBME, YNyuLllakT pesynbTatbl 00y4eHNs U reHepaLmum
TEKCTOB. PacCMOTPMM OCHOBHbIE 3Tanbl NpeaBapuTensHon 06paboTkm AaHHbIX Ans GPT-nogobHbIx Mogenen:

1. C6op aaHHbIx. COoOp AaHHbIX BKMOYAET B Cebsl arpernpoBaHne TEKCTOBbIX AaHHBIX U3 PasniyHbIX
WCTOYHMKOB, TaKWUX KaK UHTEPHET, KHUIW, CTaTbi, Hay4Hble Nybnukaum v T.4. BaxHo yuuTbiBaTh pasHoobpa-
31e NCTOYHWKOB [N CO3AaHUs penpe3eHTaTMBHOrO Kopryca

2. Oumnctka gaHHbIX. OuncTKa AaHHbIX HaNpaBneHa Ha yaaneHne HexenarenbHbIX 3NEMEHTOB, KOTO-
pbl€ MOTyT HEraTMBHO MOBAMSATL Ha NpoLiecc 0byyeHus. K Takum anemeHTam OTHOCATCS:

a. LlymoBble gaHHble: HEMHGOPMATVBHbIE UMK CMyYaiHble CUMBOIbI U CIOBA.

b. Cnam u gybnukaTbl: NOBTOPSIOWMECS UMM PEKNAMHbIE TEKCTbI.

c.  Owwbkm 1 oneyatku: opdorpacmyeckne ownbkm, KOTOPbIE MOrYT BHOCUTbL UCKaXXEHWS B MOLESb.

3. TokeHn3auusi. TokeHM3aLMs - 3TO NPOLECC pa3dbueHns TEKCTa Ha MEeHbLUME eauHWLbI, Ha3biBae-
Mble TokeHamu. B koHTekcTe GPT-mopeneit TokeHamm MoryT ObiTb CMOBa, NOACNOBA UK CUMBOSbI. TOKEHU-
3aums No3BoONsSET Mogenu pabotath C ANCKPETHbIMU NpeacTaBneHmsamMm Tekcta. ObbIYHO MCNONb3yTCA Cre-
AyloLLme MeToabl TOKEHU3ALMM:

a. Byte Pair Encoding (BPE): anroput™ cxaTust faHHbIX, KOTOPbIM HAXOAMT 4acTo BCTpevatLmecs
napbl CMBOIIOB 1 0OBEANHSET UX B HOBbIE TOKEHbI

b. WordPiece: meTog, nogobHblit BPE, ucnonb3yetcs B mogenu BERT

c. SentencePiece: MeToa, OCHOBaHHbI Ha nogxoge 6e3 npobenos (space-free), KoTopbI 0COBEHHO
nones3eH Ans S3bIkOB C HEMATUHCKUMK andaBuTamu.

4. Hopmanusaums Tekcta. Hopmanusaums BkntoyaeT B cebsi npuBeaeHne TekcTa K eanHOMy CTaH-
Aapty. OCHOBHble aTane HopManu3auum BKMOYaloT B cebs:

a. [lpuBedeHue K HUKHEMY PErncTpy: yMeHbLUIAeT pasnuuns Mexay CrnoBamu, HanMcaHHbIMK B pas-
HbIX perucTpax.

b. YganeHue nyHKTyauum U cneumarbHbIX CUMBOIIOB: UCKIOYEHUE CMMBOJIOB, KOTOPbIE HE HecyT
3Ha4YMMON UHOpMaLMK.

c. CTeMMUHr 1 nemmaTu3aums: npuBeaeHne cros K ux 6a3oBoit opme.

9. Pasmetka faHHbIx. [N HEKOTOPbIX 3a4ay nonesHa LONOMHUTENbHAsA pasMeTka AaHHbIX. PasmeT-
ka MOXET ObITb CrieayHOLLMX BIULOB:

a. YactepeuHas pasmetka (POS-tagging): onpeaeneHune Yacten peym ans kaxgoro croea.

b. Pa3meTka umeHoBaHHbIX cywHocten (NER): BbiaeneHue MMEHOBaHHbIX CYLLHOCTEM, TaKWX Kak
MMeHa Noden, Ha3BaHNS MECT W OpraHu3aLmin.

6. PasgeneHve AaHHbIX. [JaHHble OendTcs Ha 0byyatoLyto, BanvaaLMOHHYI0 M TECTOBYHO BbIGOPKM.
I'ae kaxagas 13 BbIOOPOK NpeacTaBnseT n3 cebs cneaytoee:

a. O6yyatowas BblIbOpKa: MCNONb3YETCS AN TPEHUPOBKM MOLENM

b. BanupaunoHHas BblbOpKa: NCNOMNb3yeTCs ANst HACTPOWKK rMnepnapaMeTpoB 1 NpeaoTBpaLLEHNs
nepeobyyeHus.

c. TectoBas BbibOpKa: OLEHNBAETCS OKOHYaTEeNbHAs NPOM3BOANTENBHOCTL MOAENN

7. TogrotoBka BXoaHbIX npeacTasnexuin. [ng GPT-nogobHbIX Mogenein BxoaHble AaHHblE AOMKHbI
BbITb Npeobpa3oBaHbl B YNCMOBbIE NPEACTaBNEHNS, KOTOPblE MOryT ObiTb 06paboTaHbl HENPOHHOW CETHH.
MMoaroToBKka faHHbIX 00bIYHO BKMOYAET B cebs crnegyowme aTanb:
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a. Bektopusauws TokeHOB: Npeobpa3oBaHMe TOKEHOB B YACIOBbLIE MHAEKCHI

b. Co3naHue NO3NLUMOHHBIX BEKTOPOB: A0DaBneHne No3MUMOHHON MHGOpMaLmMK ANs y4eTa nopsaka
TOKEHOB B NPEASIOKEHMM.

8. OboraiieHue gaHHbIX. Ha 3aTOM aTane MoryT bbITb MPUMEHEHBI TEXHWUKW YBENWUYEHUS AaHHbIX (data
augmentation), Takue kak:

a. [lapadpasupoaHue: cosgaHue nepeopMyIMPOBaHHbLIX BEPCUN NPESSIOKEHNN.

b. LymoBoe gobaeneHune: fobaBneHne HeEBOMbLWONO WyMa K TEKCTY ANS YyYLeHWs YyCTONYMBOCTH
Moaenu.

lMpenBapuTensHas obpaboTka AaHHbIX ABASETCS HEOTbEMSIEMOM YacTblo MOATOTOBKM K OBYYeHWto
GPT-nogobHbIx Mogenen, obecneynBast Ka4yeCTBO W PENEBaAHTHOCTb AaHHbIX, KOTOPblE B KOHEYHOM UTOre
BMUSIOT HA NPOU3BOANTESNIBHOCTb 1 TOYHOCTb MOZENN.

4. UHTEFPALMA BONbLLOW A3bIKOBOW MOJENM (LLM) M BEKTOPHbIX BA3 IAHHbIX

B ocHoee ntoboro yatbota Ha OCHOBE reHepaTuBHbIX HEMPOHHBIX ceTen nexut GPT-Like mogens, ko-
TOpas hopMmUpyET OTBET NOMb30BaTENtO, a Takke Habop COMyTCTBYHOLWMX anropuTMOB U ApYrUX HEMPOHHBIX
ceTten, obpabaTbiBatoLLMX BXOAHOM TEKCT UK ayano 3anuch, MPUBOAS 3anpoc norb3oBatens nog Heobxoau-
MbI reHEepaTUBHON CeTU hopmMaT AaHHbIX — NpesobpaboTaHHbIN 1 TOKEHM3MPOBAHHBIN TEKCT.

Bce reHepatuBHble LLM HEMPOHHbIE CETU OCHOBAHbLI Ha apXUTEKTYpe TpaHC(OPMEPOB, NO3BONALLME
«npeackasblBaTby Mocnegyrollee CrnoBo, TO €CTb, reHEPUPOBATh FOrMYHbIE MOCNEA0BATENBLHOCTU CMOB B
npeanoxexns. Tak xe, bnarogaps TpaHcdopmepam GPT-Like Mogenu MOryT «MOHUMATLY KOHTEKCT U «3ano-
MWUHaTb» TeMy Beceqbl, BOCNPOM3BOAA Ananor ganbiue, cnycts Bpems. 'eHepaTtuBHble LLM HEeMpoHHbIE CEeTH
paboTatoT Ha OCHOBE TPaHC(OPMEPOB, KOTOPbIE B CBOK OYEPEAb COCTOSAT U3 KOMMOHEHTaX, KOTopble pabo-
TaloT NOCNEAOBATENBbHO 1 MO3BOMAKT LOCTUraTh XOPOLUMX Pe3ynbTaTos, UMeHHO Brnarogaps atomy gpt-like
UCMonb3yeTcs Ha NpakTuke 1 pa3sneaeTcs. OCHOBHbIE KOMMOHEHTbI NBoro TpaHcdopmepa:

1. MHororonoBoe BHuMaHue (Multi-Head Self-Attention). 3ToT MexaHu3M SBNSETCSA OCHOBOW A/
nobon resepatveHon LLM mogenu. OH no3sonseT mogenu cocpeaoTaunBaTbCsl OAHOBPEMEHHO HA HECKOSb-
Kux Yactax npomnta. [lanee, BxogHble BekTopa npeobpasyoTcs B MaTpULibl, HA OCHOBE KOTOPbIX BblYMCIISET-
CS B3BELLEHHAs CyMMa 3Ha4YeHW ANs KaXOoi U3 MCMonb3yeMblX rorios.

2. MexaHu3mbl Hopmanu3auum (Layer Normalization). [laHHbIn 3Tan MCNONb3yeTcs Anst YyCKOPEeHUs
W cTabunusaumm npouecca obyyeHus Mogesnu.

3. OcratouHble coeguHeHus (Residual Connections). 3ToT anroputm nomoraet paboTe rpagneHTa
NPOXOANTb Yepe3 MHOXECTBO CMOEB U He 3aTyXaTb.

4. MMonHocBsa3sHble cnom (Feed-Forward Neural Networks). [ins koppekTHoi paboTbl Mogenm Heob-
XOAMMO [enaTb HeMHenHble npeobpa3oBaHns. IMEHHO 3TO M NPOMCXOAUT Ha TekyLiem atane. [ocne Kaxzo-
ro CNost BHUMaHUs MPUMEHSIIOTCS CIOW C HETMHENHOCTBIO.

Tpetui aTan npeanonaraet peanusaunto moayns LLM, koTopbiii no3sonsieT cucteme yar-6ota rexe-
pUPOBaTh OTBETbI HA OCHOBE BXOAHbBIX AaHHbIX. MOXHO MCMOMb30BaTh HECKOMBKO BapUaHTOB NOCTPOEHMS:

Prompt + LLM : 310T nogxog npegnonaraeT UCMOSb30BaHKe NOACKa3ky UK 3anpoca Ans B3ammoge -
ctBua ¢ LLM, KoTopbI reHepupyeT OTBET Ha OCHOBE BXOAHbIX AaHHbIX.

Vector DB + LLM : B 3TOM noaxope BekTopHast 6a3a AaHHbIX UCNONb3yeTCst ANS XPaHEHWs CEMaHTH-
YeCcKuX NpesCcTaBeHn CnoB Unu pas, KoTopble 3aTem ucnonb3yTes LLM ans reHepaumm 0TBETOB.

Corpus + Prompt + LLM : 310T nogxog npeanonaraet UCnonb3oBaHue 60MbLIOr0 MaccuBa TEKCTOBbIX
[aHHbIX B COMETaHWUM C NOACKA3KOW UK 3anpocoM Ans B3aumogenctams ¢ LLM u reHepaumm oTBeToB.

Bbi6op BapuaHTa 3aBUCUT OT KOHKPETHbIX TPEOOBaHMI CUCTEMbI YaT-60Ta 1 xenaemoit ctpateru op-
MupoBaHus oteeTa. MHTerpaums LLM 1 BekTOpHbIX 6a3 AaHHbIX MMEET peluatoLee 3Ha4eHue ans Toro, YTobbl
cuctema 4at-60ToB MOrna NoHUMAaTh 3anpockl NOSb30BATENEN U OTBEYATb Ha HIX KOHTEKCTYanbHO U TOYHO.

3AKNKOYEHUE
Mbl NpeacTaBUiM KOMMMEKCHBIA 0630p KOMMOHEHTOB 1 apXUTEKTYPbl, HEOBXOANUMBIX AN MOCTPOEHUS
CUCTEM TONIOCOBbIX NMOMOLLHIKOB (4aT-B0TOB) Ha OCHOBE reHepaTMBHbIX HEMPOHHBIX ceTell. MpoaHanuanpoBa-
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Hbl pa3nuyHble aTanbl 06paboTKM BBOAMMBIX MONMb30BATENEM AaHHbIX, OT MOMb30BATENLCKOrO MHTepdeica
[0 uHTerpaumm LLM.

MpousseneHa nHterpaumust LLM v BeKTOpHbIX 6a3 AaHHbIX ABNSETCS BAXHENLWUM KOMIOHEHTOM CUCTEM
4aT-b60TOB, NO3BOMNAS UM MOHMMATbL 3anPOChl NOMNbL30BATENEN U 0TBEYATb Ha HUX C BecnpeLeaeHTHON TOYHO-
CTbl0. [lockosbKy CMpOC Ha AMaroroBble CUCTEMbI UCKYCCTBEHHOIO MHTENNeKTa NpoAoMmKaeT pacT, KpanHe
BaXHO pa3pabaTbiBaTb Bonee coBepLueHHble U 3hPEKTUBHbIE apXUTEKTYPbI, KOTOPbIE CMOTYT 3PdeKTUBHO
CMonb3oBaTb BO3MOXHOCTH LLM.
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YIIK 621.396

HEB3AUMHbIE W1 YIIPAB/TAEMbIE 3IEMEHTDI
WYCTPOUCTBA BONIHOBOJIHOT O TPAKTA.
YACTD |

MAPYC ANEKCE BUTANBEBWY,

KypCaHT

MYPALLKWH AH[IPEH BJIAQMMUPOBAY,
[OPEBOW UTOPb MUXANIOBUY,

CcTapwune npenofaBsatenn, KaHamaaTbl TEXHUYECKUX HayK

BAP/IAMOB CEPFEW BACH/IbEBHY

npenogasatenb
BoeHHas akagemus sonckosow [1BO BC PO
B r. CMOneHcke

AHHoTauus: HeB3anMHble 1 yNpaBnsioLye 3EMEHTbI U YCTPOCTBA BONTHOBOAHOIO TPaKTa MCMONb3yHTCS B
YCTPOCTBAX KOMMYTaLMI aHTEHH, U3fydaTenei aHTEHHbIX PELETOK, NepeaaTdmkax 1 npUéMHMKaX.
KnioueBble cnoBa: BEHTUNN, BONHOBOZ, MarHUTHast NPOHULIAEMOCTb CPEfibl, CBEPXBbICOKME YaCTOTbI, LIMPKY-
NATOPbI, (ha3oBpaLLaTeny, ANeKTPOMarHUTHbIE BOMHbI, ANEKTPUYEckas MPOHMLAEMOCTb cpeapl, addekT da-
pages.

NON-INTERCHANGEABLE AND CONTROLLABLE ELEMENTS AND WAVEGUIDE PATH DEVICES.
PART |

Marus Alexey Vitalievich,
Murashkin Andrey Vladimirovich,
Gorevoy Igor Mikhailovich,
Varlamov Sergey Vasilyevich

Abstract: Non-reciprocal and control elements and devices of the waveguide path are used in antenna switch-
ing devices, antenna array emitters, transmitters and receivers.

Key words: valves, waveguide, magnetic permeability of the medium, ultrahigh frequencies, circulators,
phase shifters, electromagnetic waves, electrical permeability of the medium, Faraday effect.

®eppumsi u NOyNPOBOOHUKU 8 NTUHUSX nepedayu

OcHoBHbIMY NapameTpamm ynpasnsiowwmx y3nos CBY ycTpoiicTB aBns0TCS:

nonoca 4actoT; KO3(PGULMEHT MONE3HOr0 OENCTBMs; ObICTPOAENCTBIE; YpOBEHL MOLHOCTM CBY-
CUrHana; 3Heprust Ui MOLLHOCTb YNPaBneHUs:; CTeNneHb COrnacoBaHNs C BOTHOBOAHbIM TPAKTOM B pasnuy-
HbIX pexumMax. Mpu 3TOM BaxHbIM PaKTOPOM ABNSKOTCS rabapuTbl, Macca, CTOMMOCTb U T. 4.

[ns ynpasnexus csoiictBamm OMB (3neKTpOMarHuTHbIE BOMHbI) B NMUHWAX nepedayn UCnonb3yrTes
(heppuTbl, NOYNPOBOAHMKM, CErHETOINEKTPUKM. INEKTPUYECKME CBOMNCTBA (DEPPUTOB M3MEHSIOTCS MO BO3-
AENCTBUEM BHELLHUX MarHUTHOTO W 3MEKTPUYECKOro nonen. Ha ocHOBe 3TOro SABNEHWs Co3aaHbl YCTPOUCTBA C
9NEKTPOHHbLIM YNpaBMEeHNEM, KOTOPbIE MMEIOT 3HAUUTENbHbIE NMPEUMYLLECTBA NEpPes MEXaHUYECKNM.

XI MEXAYHAPOQHAA HAYYHO-MPAKTHYECKAA KOH®EPEHLINA | MLIHC «HAVKA M NPOCBELLEHVEN




HAY4HbIE WeCnEQoBAHAA 2024 [

B depputax ucnonb3ytoTcs Takue SABMEHUS, KaK: UI3MEHEHUE MarHUTHOW MPOHULL@EMOCTM NoA AEeNCTBU-
€M BHELUHEro MarHUTHOro Mons; BpalleHue MIIoCcKOCTY nonspusauny BonHel (adpdpekt dapages); npogosb-
HbIN UMK NonepeyHblii PeppoMarHUTHbIN Pe30HaHC, Npu koTopoM AMB ¢ OAHUM HanpasfieHWeM BpaLleHus
BEKTOPOB NONs 3Gh(PEKTUBHO NOTMOLLAETCS, a C APYrMM HanpaBneHeM BpalleHnsi— HeT; BbiTecHeHne CBY-
nons NPOLOSIbHO MMM MOMEPEYHO HaMarHUYeHHbIM (PEPPUTOM; HEB3aUMHbIA (ha3oBbli casur, koraa OMB,
PacnpoCTPaHsIoLWMECs B NPOTUBOMNONOXKHbIX HANPaBNEHNAX» NOMyYatoT pasnnyHble (ha3oBble CABMIW.

YctpoucTtaa ¢ hepputamm obnagatot beicTpogenctamem nopsaka (0,1 —100) mkc.

B AnanasoHe 0T METPOBbIX 40 AELMMUNIIIMMETPOBbLIX BOSTH TaKKe LUMPOKO NPUMEHSIOTCS NOMynpoBoa-
HWKOBbIE YCTPONCTBA.

[ns ynpaBneHns UCMoNb3yeTcs CBOWCTBO MOSYNPOBOAHUKOBBLIX CTPYKTYP MEHSITb CBOE KOMMIIEKCHOE
COMPOTMBIIEHME NMOZ BO3AENCTBEM BHELLHETO HAMPSXKEHUS UK Toka. Hanpumep, p-n-auoabl UMET NepemeH-
HYI0 eMKOCTb, KOTOpasi cosgaeTcs B 06nacTu p- n -nepexoaa u perynnpyeTcs BHELUHUM HanpshkeHeM nopsa-
ka (1 —10) B. B p-i-n-gnogax perynupyertcs B LUMPOKUX Npefeniax ConpoTUBMEHNE LEHTPAIbHON BbICOKOO M-
Hom i-obnacTu.

B cxemax komMmyTauuu UCMOnb3yKTCS TOMBKO NPOTUBOMOMOXHbLIE COCTOSHUS AModa — «OTKPbIT- 3a-
KPbIT», A€ OTHOLUEHME KpalHUX 3Ha4YeHuin conpoTuenenns coctasnset 10° n Gonblue n 3TO onpegenser pe-
LatoLLyto porib. [IpOMEXYTOUHbIE 3HAYEHWS1 BHYTPEHHErO COMPOTUBMEHUS AMOAA TaKKe MOryT UCMOMNb30BaT b-
CAl B aTTEH0ATOpax C NnaBHbIM M3MEHEHWEM OcrabneHus.

3HayeHue EMKOCTU CErHETOINEKTPUKOB 3aBUCUT OT BESTNUYMHBI BHELLUHETO YNPaBISIOLErO HANPSHKEHNS.
[103TOMY CErHEeTO3NEKTPUKM HALLIN LLIMPOKOE NPUMEHEHME B CrieLmanbHbIX KOHAEHcaTopax.

HasHauyeHue u npuHyunbI NocmpoeHus thazogpawameneli
dasoBpallaTensiMi Ha3bIBAKOTCS YCTPOMCTBA, C MOMOLLbHO KOTOPbIX MOXHO M3MEHSTb ¢ady npoxoas-
LLie 3rEKTPOMArHUTHON BOMHbI (puc.1).

b
Ppx Pox = Pux + A

7/

Puc. 1. Cxema ¢hasoBpalarens

dasoBpallaTeny NPUMEHAKT A1 NIIABHOMO UMK AUCKPETHOTO U3MeHeHUs dasbl konebaHui B 04HOM
CEYEHWUN NMNHWW Nepefayn OTHOCUTENbHO (pasbl konebaHnin B PYroM CeYeHUN 3TOM Xe NUHUM UK U3MeHe-
HWe basbl konebaHuit B OAHOM KaHarne NHUM Nepeaayn no OTHOLEHWIO K (hade konebaHui B ApYrom KaHarne.

MosiBneHne hasoBpaLlaTenen ¢ BbICOKMM BbICTPOAENCTBMEM NO3BOMUIO CO3aHNE HOBOrO Knacca aH-
TEHH - (Pa3MpOBaHHbIX aHTEHHbIX peleTok (PAP).

MpuHUMN paboTbl (ha3oBpaLLaTenen OCHOBaH:

Ha M3MEeHeHUM BOTTHOBOW [SIHbI OTPe3Ka NUHWM Nepeaaym

Ap = Bl = 2nl/A,. (1)

roe | - reomeTpuyeckas annHa oTpeska;

Ay - OVHA BOSHbI NMONS B 3TOM OTPE3KE;

Ha BKIMIOYEHWM B IMHWIO Nepeaym COCPEA0TONEHHON PeaKTUBHOCTY (B 0BLLEM Clyyae perynmpyemon).

MPUMEHMTENBHO K BONHOBOAAM BbipaxeHue (9.1) nmeet Bua

roe A, - AnvHa BOMHbI B CBOOOAHOM NPOCTPAHCTBE;
\ - ANVHA BOSTHbI B HEOrPAHUYEHHON Cpede, MMEIOLLEN TaKne e napameTpsl &, i, YTo 1 cpeda, 3anos-
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HAKOLLAaA BOTHOBOA.
[ns Toro, 4TOObI ('*)aSbI konebaHuin B Hayane n B KOHLE CeYeHnd niHni nepeaadn MMenu pasHble 3Ha-
YeHns, HeobXxoaMMO U3MEHSTb reoOMeTPUYECKYo AJTMHYy [, nnbo n3meHsTL KPUTUYECKYIO AJTUHY BOJTHbI /1Kpr a

TaKKe U3MEHEHNEM 3HAYEHUIA ANEKTPUYECKON 11 MarHUTHOM NPOHULIAEMOCTb CPeAbl £ U i 3a CYET BBEAEHUS B
BOJTHOBOA, AMAMNEKTPUYECKON UMM MarHUTOAMANEKTPUYECKON NnacTuHbl. Heobxoamumo 3amMeTuTb, YTo AnvHa
BONHbI reHepaTopa A, 0CTaéTcst HEM3MEHHOMN.

MexaHu4yeckMm hasoBpaLLaTeNMU Ha3bIBaKTCS hasoBpaLLaTeN, Y KOTOPbIX AaHHbIE NapameTpbl (/,
£ U [1) N3MEHSIOTCS MEXaHUYECKN.

3neKkTpU4eCKn (UNN SMEKTPOHHO) yrpaBnsieMbIMU hasoBpaLlaTeENsMU HasbiBalOWCS (hasoBpallaTen,
yrpaBrieHne asoil KOTOpbIX MOXHO OCYLIECTBMSATb MyTeM WU3MEHeHUst dPdEKTUBHBIX 3HAYEHU! &, i, o,
UMEIOLLIMXCA BHYTPY BONHOBOAA CPed, MapameTpbl KOTOPbIX 3aBUCST OT BEMUYMHbI W HanpaBneHUs Npuno-
KEHHbIX BHELIHUX YNPaBASIOLLMX NONEN Uk TOKOB.

MexaHuyeckue ghazospawjamenu

MpocTenM MexaH4eckm hasoBpallaTenem sBnseTcs dasospallarens TPOMOOHHOMO Thna — OT-
Pe30K BOSHOBOZA C perynupyemon AnuHon (puc. 2). VismeHeHne dasbl NpoXogsLlei BOMHbl AOCTUraeTcs 3a
CYET NEPEMELLEHNS NOABWXHON cekunu. Mpy nepe MeLLeHn NOABMKHON CEKLMM Ha BENWYMHY / ANIMHA BOSI-
HoOBOAA yBenuuuBaeTcs Ha 2/ n ¢ha3oBbli casur A = 2[1.

ToT e npuHUMN ucnonb3yeTtcs B asoBpallartene, B OCHOBY KOTOPOrO NOMOXeH BOMHOBOAHO-LLENEBON
MocT (puc. 3). B aTom hasoBpalyatene ghasa M3MeHSETCS Npyu pacnpoCTPaHEHUN SNEKTPOMArHUTHON BOSTHbI K
MOPLLHIO W OT HEro, U Ha Bbix0oAe (ha30BbIA CABUI ONPeaensieTcs YABOEHHbIM PacCTOSHUEM, Ha KOTOpOE ne-
peMeLLEeHb! NOPLUHM.

HonBuxHas
CeKumst
-+
-— C |
b
[\
>
N
N\
Mopm an
HenoaswxHbie
CEeKIHHN
PHC}’HOK 2. CDagOBpamaTeHB PI/ICYHOK 3. CDaSOBpaHlaTCHB Ha OCHOBC
TpOM6OHHOFO THUIIA BOJIHOBOJHOTI'O LHICJIEBOI'O MOCTA

[pyrum TUNoM MexaHn4eckoro hasoBpallaTens SBnseTcs 0TPe30K BOMHOBOAA C BOMHOM Hig (puc. 4).

Ha y4actke BONHOBOAA ANMHOI | N0 cpefHen NnHMM 0Benx LIMPOKUX CTEHOK Npope3aroTes wenu. Mpu
CXaTuu BOIHOBOAA M3MEHSIETCS €10 LUMPKHA U, CefoBaTeNbHO, KpUTUYECKas AnnHa BOMHbI. 3TO NPUBOAUT K
W3MEHEHWIO BOJTHOBOW AMNWHbI y4acTka CKUMHOTO BONMHOBOAA.

Ecnu reomeTpuyeckas AnMHa CKMMAEMOro yyactka Cekuun paBHa |, To caBur ¢asel npu Beryuiei
BOJHe onpesenseTcs BblpaXeHem
/1B2 - /1B1

/1B2/1B1 ’

roe A, uA,, - ANVHA BOSH B BOSTHOBOZE [0 Y MOCHE ero cxatus.

YacTo Ha npaKTuke NpUMEHSTCS (ha3oBpaLLiaTeny, y KOTOpbIX 3MeHeHe ¢asbl konebaHuit gocTura-
eTCs NepemeLLeHneM aUaneKTPUYeCcKon NNacT1HbI B NONepeyHoM HanpasfieHU NPSMOYTromnbHOTO BOSTHOBOAA
C BOMHoW Hio (puc. 5).

Ap = 2ml
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Pucynok 4. ®aszoBpamiarens Pucynok 5. ®azoBpamarens ¢ IUINIEKTPUUECKON
COKUMHOT'O THIIA MJIaCTUHOMN

Korga nnactuHa Haxogutcst y GOKOBOW CTEHKM BOSTHOBOAA, OHA MPaKTUYECKW He BRWSIET Ha pacnpo-
CTPaHeHWe 3NeKTPOMAarHUTHOM BOMHbI B BONMHOBOZE. BBeAeHWe AMAneK-TPUYeCKon MNacTiHbl B BOMHOBOL
9KBMBANEHTHO 3aMOfHEHNIO €ro CMOLWHON CPeon C HEKOTOPON 3h(PEKTUBHOM QNANEKTP MYECKON NPOHULae-
MOCTBHO €,¢,¢,> 1. VI3MEHEHWE NOMOXeHNst MNacTiHbl B BOMHOBOAE MPUBOAWT K U3MEHEHNIO BOTHOBOM AMNHbI
W, CriefoBaTesibHO, K NNaBHOMY U3MEHEHMIO dha3bl NPOXOAALLEN BOMHLI. [N ynyylleHns cornacoBaHus anu-
Ha NNacTUHbl BbIBUPAETCS NPUMEPHO KPaTHOM LEeNoMy Yi1Cny NONYBOSH, a kpasi ee 3aocTpsitoTcs. MexaHuye-
Ckue (hasoBpaliaTesnin MMerT BOMbLLY TOYHOCTb YCTAHOBKM (hasbl, Manyo 3aBUCUMOCTb OT BHELLHWX YCNo-
B4, HO CKOPOCTb M3MEHEHUS (ha3bl HU3Ka.

CNMCOK UCTOYHMKOB

1. ®enbwreiH AJl., Asuy J1.P., CmupHoB B.I. CnpaBoyHMK No anemeHTaM BOMHOBOAHON TEXHUKM.
M., Cos.paawuo, 1970.

2. CasonoB .M., lpuamH A.H., Muwyctu b.A. TexHuka CBY. M., Beicwas wkona, 1981.

3. LWwupman A.[. PagnoBonHoBoabl 1 06bEMHbIE pe3oHaTopbl. CBA3b-n3aart, 1959,

© A.B. Mapyc, A.B. MypalukuH, U.M. Topesoir, C.B. Bapnamos, 2024.

XI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



I3 HAY4HbIE HCCENOBAHIA 2024

YK 004.9

JNEMEHTbI HESAMETHOT 0 NPOHWKHOBEHWA
B UrPOBOM NMPUNOXXEHUA XXAHPA
(JIABUPVHTY HA TNATMOPME UMITY

bAbOPWKO EJTU3ABETA AMUTPUEBHA

CTYAEHT
[omenbCkuil rocyAapCTBEHHbIN TeXHUYeckuin yHueepeuteT um. I1.0. Cyxoro

1 Okydzr 2 twkCtsotsHdlsjdzd @ gduesh j
cmapwuli npenodasamerb
['omenbcekuli 20cy0apemeeHHbIl mexHudeckul yHusepcumem um. [1.0. Cyxo2o

AHHoTauus: B paGoTe paccmaTpuBaloTCs 3NIEMEHTbI HE3aMETHOTO MPOHUKHOBEHNS B UTPOBOM MPUMOXEHUN
XaHpa «/1abupuHT». PaspaboTaHHoe MporpaMMHOE MPUNOXEHWUE NPefHa3HaYeHO AMs CO3AaHNs UHTPUIYHo-
LMX 1 3aXBaTbIBAOLMX MTPOBLIX CLIEHAPUEB, KOTOPbIE MOTYT BKMtOYaTh B CEOS: CKPbITbIE MPOXOAbI, TailHbIe
KOMHATbl, HEBIAMMbIE TPUTEPbI W ApYrve HETPUBMANbHbIE MexaHuki. OnucaHHble MOAXoAbl HanpaBneHbl Ha
pacluMpeHne BO3MOXHOCTEN UrpOBOTO An3aiHa W CTUMYNMPOBaHUe UCCNEeNoBaTENbCKOMO NOBEAEHNS NOMb3o-
BaTesniel B pamkax xaHpa «JTabupuHT».

KnioueBble cnoBa: npunoxexue, UrpoBoe, NabupuHT, NPOHUKHOBEHIE, He3ameTHoe, Unity.

ELEMENTS OF INDEPENDENT PENETRATION IN THE GAMING APPLICATION OF THE LABYRINTH
GENRE ON THE UNITY PLATFORM

Baboriko Elizaveta Dmitrievna
Scientific adviser: Doroshchenko Igor Vasilievich

Abstract: The work examines the elements of unnoticed penetration in the gaming application of the labyrinth
genre. The developed software application is designed to create intriguing and exciting game scenarios, which
may include: hidden passages, secret rooms, invisible triggers and other non-trivial mechanics. The described
approaches are aimed at expanding the possibilities of game design and stimulating the exploratory behavior
of users within the Labyrinth genre.

Key words: application, gaming, labyrinth, penetration, invisible, Unity.

Paspabotka urp Ha nnatchopme Unity sBnsieTcs YpesBblHainHO akTyaribHOM B COBPEMEHHON MHAYCTPUM
WHTepaKTUBHbIX passneyeHuni. Unity no3sonset paspabaTtbiBaTb Urpbl, KOTOPbIE MOTYT BbiTb BbiMyLUEHbI Ha
LUMPOKOM CMeKTpe nnaTopMm, BKIKOYAs NEPCOHanbHbIe KOMMbIOTEPbI, KOHCONW, MOBUIbHbIE YCTPONCTBA W
[axe BUPTYanbHY0 peanbHOCTb, YTO AeNaeT ee YHUBepcanbHbIM U NpuUBReKaTenbHbIM BoIGOpOM Ans paspa-
Botunkos. Mnatgopma npeanaraet 06LWMPHbIA HABOP MHCTPYMEHTOB W (PYHKLMIA, MOKPLIBAKOLLMX NpaKTU4e-
CKU1 BCE acnekTbl pa3paboTku urp — OT CO3a4aHMs rpadvki U aHUMaLUU 0O peani3auun UrpoBON NOrukuM, du-
3KV 1 3BYKOBOTO OCPOPMAEHUS, YTO ynpoLLaeT pabouuii npoLecc 1 yckopsieT paspaboTky.

Unity — 310 ogHa 13 mporpamm, ynpoujarowas ansg paspaboTynka npouecc cosgaHns urp. Msyyenne
9TOro MHCTpymeHTa ByaeT cnocobeTBOBaTHL IMYHOMY W AENOBOMY POCTY B AONrOCPOYHOM nepcnekTuse. Unity
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NOAAEPKMBAET HEBEPOSATHO aKTMBHOE U JoBpoxenaTenbHoe coobLyecTBo pa3paboTunKoB, KOTOpbIE BCErda
rOTOBbI MOMOYb Apyr Apyry [2, c. 316].

Unity Take criegyeT ucnonb3oBaTb B NEpBYH0 OYepedb M3-3a €ro KpoccnnatqopMEHHbIX BOSMOXHO-
CTel, a TaKkke NnaBHOro npolecca paspabotku urp. bnarogaps ceoeit npoctote, Unity, B COBpeMeHHOM urpo-
BOW MHAYCTPUM, CTan OAHWM U3 CTaHAAPTOB NpK pa3paboTke He JOPOMUX UM MOBUIBbHBIX MMPOBbIX MPOEKTOB.

B HacTosllee Bpemsi pbIHOK MOOMMbHBIX UFP OCTAETCH OAHUM W3 CaMblX AMHAMUYHO Pa3BMBAOLLMXCS
CErMEHTOB WHAYCTPUM pa3BneyeHnit. XXaHp NabupuHT B Urpax OTHOCUTCS K UrPOBbLIM XaHpam, B KOTOPbIX Ur-
POKY NPefCTOUT UCCNEA0BaTh W HaBUMMPOBaTLCS Yepes NabUpUHT — NoLoOHbIE CTPYKTYPbI MW YPOBHM.

BonbLIMHCTBO Mrp B XaHpe NabupuHT MMEKOT NPOCTOe YNpaBIieHne, YacTo OCHOBAHHOE Ha XeCTax unu
Ha)xaTusIX dKpaHa, 4YTo AenaeT UrpoBoii npovecc bonee AOCTYNHbIM 1 YA0OHbIM AN15 LUMPOKON ayaUTOPUN.

NabupuHTbl BCerga bbinn UCTOYHMKOM WHTEpEca U YBMEYEHUs ANS UFPOKOB Pa3finyHbIX BO3PACcTOB W
NPeAnoYTEeHM. JTOT XaHp npeanaraeT 3axBaTbiBalOLLEE W UHTENNEKTyanbHOe MrpoBOe NPOCTPaHCTBO, rae
nccnegoBaHue, PeLLeHne rofnoBOIOMOK M NPEeoAONeHNe NPEnSTCTBAN CTAHOBATCS KIOYEBLIMM ArIEMEHTaMM
WrpoBOro Npovecca.

B ocHoBe Mrp-nabuprHTOB NEXMT KOHLENUMS CIIOXKHON 1 pa3BETBNEHHON CTPYKTYPbI, B KOTOPOM UrPOKY
HeobX04MMO OpPUEHTMPOBATLCS, HAXOAWUTb BEPHbIE NyTU M u3beraTb NoByLeK. PaspaboTumkn urp akTMBHO
MCMONb3YIOT PasnnyHble NpUeMbl Ans CO3AaHNs MHOTOMEPHbIX M 3anyTaHHbIX NabuPUHTOB, BKMOYas M3Me-
HSILOLLYHOCS FEOMETPUI0, TYNMKOBbIE KOPUAOPLI, CKPbITbIE NPOXOAbI M MOBTOPSLLMECS CEKLWN.

OfHWMM 13 KNKOYEBbIX acnekToB Mrp-nabupUHTOB SIBMSIETCA WX CMOCOBHOCTL CTUMYNMPOBATL UCCNERO-
BaTEmNbCKOE NOBeAEHME UrPOKOB. Mrpoku € SHTY3Ma3MOM U3YHaloT Kaxabli Yronok nabupuHTa, nbiTasich HanTy
CKPbITbIE MYTW, TaliHbIE KOMHATbI 1 HEBUAMMbIE TPUITEPLI. TO NOOYXAAET UrPOKOB K BHUMATENBHOCTM, NOT -
4EeCKOMY MbILLMEHWIO 1 TBOPYECKOMY NOAXOAY K PELLEHMIO 3aau.

Kpowme Toro, urpbl-nabupuHTbl 4acTo BKMOYaOT B cebs AONONHUTENbHbIE dNEMEHTbI, Takue kak cbop
PEeCypCoB, rOMOBOMOMKYW, CPAXEHWs1 C MPOTUBHWUKAMW W MUHU-UIPbl. DTN 3NEMEHTbI HE TOMbKO pacLUMpsioT
WrPOBOM MPOLIECC, HO W CO34aKT MHOrOCMOMHLIN UFPOBOM OMbIT, FAe WCCNeaoBaHWe nabupuHTa sBnsetcs
LB OJHWUM U3 acnekToB.

CoBpeMeHHble Urpbl-nabupuHTbl Takke aKTUBHO MCMOMb3YIOT TEXHOMOMMYECKME BO3MOXHOCTM, Takue
Kak TpexmepHas rpadvka, AnHamMmmn4eckoe ocBeLLeHne U hmanyeckas cUMynsaumus. 3T UHHOBALWM NO3BONSIOT
co3gaBsarthb elle bonee peanuCTUYHbIE M NOTpyXatoLye NabupuHTLI, B KOTOPbIX MIPOKM MOTYT B NOMHON Mepe
OLLYTUTb YyBCTBO UCCIEA0BaHNS U NPEOSONEHNS NPENATCTBUN.

Takum 06pa3om, UrpoBon xaHp «J1abupuHT» NPOAOMKAET NPUBNEKATL UFPOKOB CBOEW CMOCOBHOCTBIO
npeanaraTb 3axBaTblBalOLLME, MHTENMEKTYarbHbIE U UCCMe0BaTENbCKUE UIPOBbIE OMbITbl. PaspaboTumku urp
MOCTOSIHHO PaCLUMPSIOT FPaHuLbl 3TOTO XaHpa, UCMOoMNb3yst HOBbIE TEXHOMOTMM 1 TBOPYECKME NOAXOAb!, UTOObI
co3gaBartb Bce 6onee yBnekaTenbHble 1 3anoMUHaOLLMECS UTPOBBIE MUPbI.

OnHUM 13 KMKYEBbIX 3IEMEHTOB, CMOCOBCTBYIOLMX MOTPYKEHWKO UFPOKOB, SIBMSIOTCA pasfinyHbie Me-
XaHWKN HE3aMETHOO MPOHWUKHOBEHMS!, KOTOPbIE MO3BOMAKT OTKPbIBATL HOBbIE MYTU M NOMy4yaTb AOCTYN K A0-
NOMHUTENbHBIM pecypcam.

OgHum n3 Hanbonee aGEKTUBHBIX 3NEMEHTOB HE3aMETHOMO MPOHWUKHOBEHUS SBNSIOTCS CKPbITble
npoxodbl. AT NPOX0Abl MOryT BbITb 3aMacKMpOBaHbI MOL CTEHbI, NOMbl MW APYTUE 3NEMEHTbI OKPYXEHUS,
CTAHOBSACb BMAMMBIMM TOMbKO MPK OMPedeneHHbIX YCroBUsSX unu AencTausx urpoka. OBHapyxeHne u uc-
Nonb30BaHME TakuX NPOXOA0B NO3BONSIET UFPOKaM HaXO4UTb anbTePHATUBHbIE MapLUPYThbl, 06X04MTb NOBY L-
KW 1 nonyyaTth JOCTYN K paHee HeAoCTyNHbIM 0bnacTsam.

[pyrum BaXHbIM 3N1EMEHTOM SBMAKTCS TalWHbIE KOMHATbI - CKPbITbIE NOKALMKM, 4OCTYN K KOTOPLIM BO3-
MOXEH TOMbKO MPM BbINONHEHUN CrieLManbHbIX YCOBUA. TN KOMHATbI MOTYT COAepXaTh LEHHbIE pecypehl,
[OMOMHUTENbHBIE 3a4aHNs UMW KITKYEBYH MHGOPMALMIO, CTUMYNMPYS UTPOKOB K TLUATENBHOMY MCCNeaoBa-
HWHO 11 NOUCKY BCEX AOCTYMHbIX MECT.

Takke B Urpe MOXHO PacroNnoXuTb AATUMK OBVKEHWS, NPU 3aXOXOEHUM B ONPEAEneHHbIn ananaloH
AaTunk cpabaTtbiBaeT 1 BbIBOAUTCS coobLleHne 06 obHapyxeHnn aBuxeHus. 3agava urpoka He nonagaTb Ha
Aatumk. B urpe urpok gomkeH n3beraTb gaTtumka ABMXKEHUS, KOTOPbIA cpabaTbiBaeT Npu BXOAeE B OnpeaeneH-
HbIN OManasoH. 3agaya urpoka CoCTOMT B TOM, YTODbI NPOWTK Yepe3 KOMHATY, HE Monagas Ha AaTuyuk U He
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BbI3blBasi ero cpabatbiBaHue. [ins 3TOr0 UrpoK AOMKeEH BbIOUpaTh NpaBuibHbIe MapPLIPYThl U TAMUHT, YTOObI
NPONTUN MUMO [aTynKa He3aMeYEeHHbIM.

B urpe Takke MOXHO A06aBUTb (OyHKLMOHAMbHBIE KHOMKM OTrOHb W BoAa (puc. 1). Mpu HaxaTum Ha 3T
KHOMKK UrpoK ByaeT CTpensTb BOLOW UM OrHeM. JTO 3a[eCTBOBAHO C JTOMUKOW NPOXOXAEHMS, Kak Cynepcno-
COBHOCTb LUNWOHA A1 aKTUBaLMK AaTuyMKa NoxapHOW 6e30nacHOCTY U OTBNEYEHUS BHUMAHMS.

BHelLHee npefcTaBneHne nepapxum KNaccoB NpesCcTaBeHo Ha PUCYHKe 1.

Puc. 1. Mogenb Boabl

/IrpokoB OxuaaeT 3axBaTblBaOLWMIA relMnnen, KoTopbin TpebyeT coYeTaHnst CKPbITHOCTU, JIOBKOCTM W
TaKTUYECKOrO MblLNeHus. Mrpokam npeacTouT MccrnefoBaTh AeTanu3upoBaHHble NoKauuu, UCnonb30BaTh
nepenoBble rapkeTbl U YCTPOACTBA, YTOBbI 0B0ITU cucTembl BesonacHocTi. Heobxoaumo bbiTb NpeaensHo
OCTOPOXHbIM, BEfb Kbl HENPABUIbHBIN AT MOXET NMPUBECTM K OBHAPYXXEHWIO U NpoBasny MUCCUN.

Wrpa npepnaraeT pasnuyHble MOMELLEHMS, KOTOPbIE UMET pasHOOOpasHble NPensTCTBUS Ans nNpo-
XoxgeHns. C NOMOLLbI0 HaBbIKOB W MHTYULMK UrpOKaM MPUAETCS NPUHUMATL BbICTpble peLLeHns 1 BoibupaThb
Hanbonee athdekTBHbIE CNOCOObI AOCTKEHUS CBOEN LiENN.

CnMCcOK UCTOYHMKOB
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YNIK681.516.3

AHANN3 ABTOMATVSALIW CTEKNOBAPEHHOM
[EYM

GUNNNNOB APTEM CEPTEEBHY,
3fA3WH AHPEW AIEKCAHLIPOBUY

CTYZEHTbI
®IrBOY BO «AcTpaxaHCKUI rocy4apCTBEHHbIA TEXHUYECKUN YHUBEPCUTET»

1 Okzydzr 2 oz SotiplseHigidoj df' dzj 6
K.M.H., doueHm
@Ir60Y BO «AcmpaxaHckuli 2ocy0apcmeeHHb Il mexHu4eckul yHusepcumemy

AHHoTauma: Poccuiickast CTeKonbHas NPOMbILLSIEHHOCTb 683leyeTCFI Ha Npoun3BOACTBE Pa3HbIX MaTtepuarsos,
pa3nn4HbIX BUOOB CTEKMA, ONTUYECKOro, CBETOTEXHUYECKOIo U TapHOrO, BbITOBOM nocynbl, CTEKNOHUTEN, XK-
MUYECKNX, MUHEPAITbHbIX N CneLuanbHbIX AnA 0co60ro HazHayeHusl, CTEKNOTKAHEN N MHOXeCTBa apyrnx us-
penui. [laHHble NPOn3BOACTBA OTHOCATCA K NEPCNEKTUBHbLIM OTPACIIAM XWMWUYECKON N TEKCTUMBHOM NPOMbI LLI-
JIEHHOCTW B HaCTosLLEE BpeEMA.

Pa3pa6aTb|Baema;| cucTema MoxeT BbITb UCMONb30BaHa Ans aBTomatin3almm CTeKHOBapeHHOVI neyn Ha apy-
WX C aHanornyHbIM1 napameTpamm CTeKJ'IOBapeHHOﬁ neyu.

KntouyeBblie cnosa: aBTOMaTu3aLlms, aBTOMaTn4eckoe perysimposaHue, CTEKINOHUTb, CTEKNOBAPEHHAA Meyb,
neyb, NpoM3BoACTBO, aHaNn3 obbekTa, perynnposaHne npoLeccoB, NpoLecc, CTEKITOBOJIOKHO, CTEKITOTKaHb.

ANALYSIS OF GLASS FURNACE AUTOMATION

Filippov Artem Sergeevich,
Zyazin Andrey Alexandrovich

Scientific adviser: Antonov Oleg Viktorovich

Abstract: The Russian glass industry is based on the production of various materials, various types of glass,
optical, lighting and container glass, household tableware, glass fibers, chemical, mineral and special for spe-
cial purposes, glass fabrics and many other products. These productions belong to promising sectors of the
chemical and textile industries at present.

The developed system can be used to automate a glass melting furnace in other glass furnaces with similar
parameters.

Key words: automation, glass fiber, glass melting furnace, furnace, single-circuit system, cascade system,
process control, process, glass fiber, glass fabric.

CreknoHnTb 06naaaeT yHUKamnbHbIMU CBOMCTBAMI: HE TOPUT, HE OKUCMSIETCS, YCTOMYNBO K CUNbHOAE U-
CTBYIOLLMM XMMUYECKUM W BMOMNOTMYECKUM peareHTam, SBNSAeTCs ANINEKTPUKOM, MMEET YPE3BbIYAHO HU3KUIA
KO3 (PMLMEHT TENNONPOBOAHOCTH, OTIMHAETCS BbICOKOW NMPOYHOCTLIO NPK PaCTSHKEHUW, Baroyctonumeo [1].
W3penus u3 CTEKNOBOMOKHUCTbIX MaTEPUANOB HaXOA4AT LUMPOKOE MPUMEHEHWE B Pa3fnyHbIX OTpacnsx npo-
MbILLMEHHOCTMN U CTPOUTENBCTBE.

[ns ocyLeCTBNEHNS TEXHONOMYECKOro NpoLecca niaBneHns CTEKNOLLAPUKOB 1 BbIpaboTkW CTEKIMOH W-
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TU Ha WeCT! PUNbePHbIX NUTaTensx pa3paboTaH NPOEKT CTEKOBApPEHHON Meyu Npou3BOAMTENLHOCTL 0,6
T/cyTKM. CTeknoBapeHHas neyb paboTaeT Ha aHanoroBoi aBTOMATKE, OTONMEHME NeYn NPOUCXOAMUT C NOMO-
LbHO FOPENOK, PacnoNOXeHHbIX B BbIpabOTOYHON 1 BAPOYHOI 30HE.

B npepnaraemoit cucteme aBTOMAaTM3aUMM CTEKIIOBAPEHHOW MeYbld ANS BbIpaboTKM CTEKMOHMTMK,
npeanaraeTcs paspaboTtatb U NPUMEHUTL HOBbIE KOHCTPYKTUBHBIE PELEHUS), Takke paspaboTaTb HOBbIE TEX-
HWYECKVWe peLleHne AN aBToMaTU3auuW, Takke NPOBECTU OpraHu3aLuoHHble MeponpusaTus. NpuMeHeHre
AaHHbIX NPeaSIOKEHNA NO3BOMUT MOBbLICUTL 3DPEKTUBHOCTL YCTAHOBKM BbIPABOTKM CTEKMOHUTMW, CHU3UTb
9KOHOMWYECKWe 3aTpaThl, YNYYLWWUTb YCTONYMBOCTb (PYHKLUMOHUPOBAHMS, BHEAPUTL TEXHUYECKIU HOBOE 060pY-
[0BaHM1E Y NOBbICUTL SKOMOTUYECKYH W MOXapHYH 6e30MacHOCTb ANs COTPYAHUKOB 1 OKpYXatoLLen cpepl.

Bbina cnpoekTupoBaHa NpuHUMNUasnbHas cxema ynpasneHnst 06bekTom [2-3].

Puc. 1. MpuHuMnuanbHaa TexHonornyeckas cxema

PaccMOTpuM CTeknoBapeHHyt neyb. KOHCTPYKTUBHO CTEKNOBapeHHas nevb SBSETCS neybto NpsMoro
HarpeBa C HernpepbIBHbIM 060rPEBOM OT FOPESOK, Ha KOTOpble NMOAAETCs ra3oBo3ayLuHas CMeCb U3 rasocme-
CUTEMNbHON YCTaHOBKM. a30B0O3ayLUHAsA CMECh NOSTyYaeTcs NyTéM CMELLMBAHWS BO3AyXa W NPUPOAHOro rasa.
[laHHas cTeknoBapeHHas neyb Ans BblpaboTku CTEKMOHUTI COCTOUT U3 BapouHoro BaccemHa, neson Bbipabo-
TOYHO YacTy, NPaBoOM BbIPAabOTOYHOM YACTH, WECTWN PUNBbEPHBLIX NUTATENEN ANS BbIpabOTKM CTEKMOHUTU U
CUCTEM YNpaBMeHnst CKOPOCTLIO BPaLLEeHUs BasbLOB, CKOPOCTbIO BpalleHns 606uH, ra30cMecuTensHoN CTaH-
Len (0TonnNeHNEM) 1 LbIMOOTBELEHNEM U3 CTEKNOBAPEHHON MeYn.

BapouHas 30Ha sBnseTcs EMKOCTbH (6acceitHoM) npsiMOYronbHOM POpPMbI, KOTOpasi nepekpbITa Nnoc-
KM cBOZOM. Ha [iHe EMKOCTW BapOYHOM 30HbI C JIEBOM M NPABON CTOPOHbLI PacnoNioKeHb! NMOALEMbI K Bblpa-
B0TOYHbIM 30HaM. BbipaboToUHbIe 30HbI C BAPOYHO 30HOM pa3aerneHsl no niaMeHHOMY NpOCTPaHCTBY.

B kaxpgoi 30He ucnonbaytotcsa ropenku Tuna Id, B BapoyHON 30He ANS Harpesa neyvn npuMeHeHo 24
ropesku, B NIEBO 1 NPaBOM BbIPAabOTOUHbIX 30HAX AN HAarpeBa neyn 1Cnonb3yTCs No 18 rasoBbIX roOpenok,
PacnonoxeHHble B TOPLIEBOI CTEHE.

[bimMOBbIe rasbl yAANATCSA U3 NeYn C NOMOLLbH CBOAA, PAaCNONOXEHHOMO CBEPXY B BAPOYHON 30HE ne-
4m, TaKke ecTb HeboMnblUME AbIMOOTBOASALLME KaHarbl N0 BokaM BbIpabOTOYHBIX 30H, Yepes KOTOpble Takke
MOryT yAansTbCs AbIMOBbIE rasbl.

3arpyska CTEKNOLAapUKOB OCYLLECTBMSETCS M3 NPeAYCMOTPEHHOrO CBOAA B BAPOYHON 30HE CTEKIOBa-
PEHHOM NeYm, UMEETCS ANCTAHLMOHHBIA KOHTPOSb pacxoda CTEKNOLLAPUKOB U3 3arpy3yuka.

B nepekpbITUW NpeaycMOTPEHO OTBEPCTHE ANS YCTaHOBKM YPOBHEMEPA.

[na n3mepeHuns Temneparypbl B NPOEKTe MPUCYTCTBYET npeobpa3oBaTenb TEPMOINEKTPUYECKIUA Nna-
TUHOPOAMEBLIN.
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[ins BbIpaboTKM NpoayKTa Ha AHe NEBOW U NPaBOM BbIPabOTOYHOM 30HbLI NPEAYCMOTPEHbI MO TPU CAMB-
HbIX OTBEPCTHS.

Bokpyr neun npegycmMoTpeHa packnagka OrHeynopoB € YH4eTOM TEMMepaTypHOro pexuma paboThl CTek-
NIOBAPEHHOW Neyn BO Bpems nnasku cTekna. OrHeynop SBMSETCS CTOMKAM K KOPPO3WM, KOHCTPYKUMS npeay-
cMaTtpuBaeT cnyxBy B Takux ycrnosusx. [NpumeHsiemas msonsaums GoKoBbIX CTeH, CBOAA M noga neyn umeet
BbICOKY0 3(h(PEKTUBHOCTb.

CnuMcoK UCTOYHMKOB

1. CTeKnoBONOKOHHAs Neyb Ans NPOU3BOACTBA CTEKMOBOMOKHA Ha fABa unbepHbix nuTatens. Pabo-
unit npoekt — 3A0 HIML «Ctekno-las» — 2011. - 14 c.

2. etpos, WN.K. KypcoBoe 1 aunnoMHOe NpOeKTMpOBaHWE MO aBTOMATW3aumW MPOU3BOLCTBEHHbIX
npoueccos: YyebHoe nocobue s By30B Mo cneumanbHocTy "ABTOMATU3aLMS U KOMMASIEKCHAs MexaHu3aLums
Xumuko-TexHonorndeckux npoueccos"/ UK. Metpos, O.M. MetenuH, M.C. TionbnaHos, M.B. Kosnos- M.:
Bbicw. wk., 1986. — 352 c.

3. [pomakos, E./. TpoekTpoBaHWe aBTOMATU3MPOBAHHbLIX CUCTEM. KypcoBOE MPOEKTUPOBAHME:
yyebHo-MeToanyeckoe nocobue / E.W. pomakoB — Tomck: ToMCKui nonmtexHudeckuin yHmeepeuntert, 2009. -
63 c.

4.  Aupgpees, E.b. ABTOMaTU3aLMs TEXHOMOrMYECKNUX NPOLLECCOB L00OLIYM 1 NOAFOTOBKW HETU U ra3a.
YyebHoe nocobue gns By3oB / E.b. AHgpees, A.WN. Kntounukos, B.E. Monageko, U.A. Waposa — M.: OO0
"Henpa-busHecuentp”, 2008. — 399 c. — ISBN 978-5-8365-0316-1.

5. [yaHukos, E.I'. ABTOMaT4eCkoe ynpaBrieHne B XMMUYECKON NPOMBILLMEHHOCTU: YYebHUK ans BY-
308/ E.I'. dyaHukoB — M.: Xumus, 1987. - 368 c.

6. Knwoes, A.C. NpoekTpoBaHue cuctem aBTomaTusaumm TexHonormyeckux npoueccos / A.C. Kntoes
— M.: QHeproatomuagart, 1990. — 464 c.

© A.C. dununnos, A.A. 3a3uH, 2024

XI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



I3 HAY4HbIE HCCIENOBAHIA 2024

YIIK 582.091

0BYYEHWUE HEMPOHHOM CETW ANA
BblAENEHWA KPOH IEPEBBEB HA
N30bPAXXEHNAX C BECTIMNOTHBIX
JIETATEJIbHbIX ANMMNAPATOB

@WNNMOB JAHWAN AHAPEEBIY,
JEPEBLLMKOB AEKCAH[P CEPTEEBUY

CTYLEHTHI
®rAQY BO «TYCYP»

1 Okydzr 2 wkCtsosHESQdz: 5 5'OJs®
O0KMOp MexHUYeCKUX Hayk, npogheccop
®OrAQYy BO «TYCYP»

AHHoTauus: PaccmatpuBaetcs paspaboTka NporpamMMHOro 06ECTeYeHs Ha OCHOBE HEMPOHHBIX CeTen Ans
PELUeHNs 3apaul BblAENEHNs KPOH [EPEBbEB Ha M30OpaXeHMsX neca, MomyyeHHbX ¢ momollbio BMMA.
MpeacraeneH npouecc o6y4eHns HeMpoHHoi ceTu. MpuseneHa 06paboTka pearnbHbIX M30BPaXEHM .
KnioueBble cnoBsa: nec, u3obpaxeHue, 6eCNMNOTHbIE NeTaTeNbHble annapatbl, KOMMbITEPHOE 3PEHME,
HEPOHHbIE CETH.

TRAINING A NEURAL NETWORK FOR IDENTIFYING TREE CROWNS IN IMAGES FROM UNMANNED
AERIAL VEHICLES
Filippov Daniil Andreevich,
Derevshchikov Alexander Sergeevich

Scientific adviser: Kataev Mikhail FOpbesuy

Abstract: The development of software based on neural networks is considered to solve the problem of identi-
fying tree crowns in forest images obtained using UAVs. The process of training a neural network is presented.
Processing of real images is given.

Key words: forest, image, unmanned aerial vehicles, computer vision, neural networks.

IlecoycTponcTBO — CUCTEMa MEPONPUSTUIA, KOTOpas MOMOraeT pauMoHanbHO UCMonb3oBaTh, COXpa-
HATb W 3alMLLaTh Neca, YBennuMBaTh UX NPOU3BOAUTENBHOCTD, @ TakKe NOBbIWATL KyNbTYpy NECHOr0 X035t
ctea [1]. OHO COCTOMT B M3y4YEHUN NIECOPACTUTENBHBIX YCMOBU N SKOHOMMKM TEPPUTOPUK, pa3paboTke npo-
€KTOB JTIECHOTO X035CTBA, onpeaeneHn 06beMOB NECOXO3ANCTBEHHBIX MEPOMPUATIIA 1 BO3MOXHOTO 06bema
NCMONb30BaHWS neca.

KoHTponb cocTosHMSA neca npousBoauTes no uHdopmaummn, cobpaHHoi Yenosekom 6e3 ncnonb3osa-
HWUS CpeacTB aBTOMaTU3aUmK. Takas WHOPMaLMs 3a4acTyio SBNSETCS HEMOMHOW U HeJoCTOBEPHON. [0BbI-
LeHne 3hPEKTUBHOCTH, CKOPOCTW N TOYHOCTU KOHTPOMS COCTOSHUS IECa BO3MOXHO C MOMOLLbI0 COBPEME H-
HbIX TEXHONOrUA B 0BnacT anroputMOB, BbIYUCIUTENBHOM TEXHWUKM M HOCUTENen obopyaoBaHUs pasHoro
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knacca (6eCnnnoTHON aBMALIMOHHON TEXHUKN).

OB6y4yeHHast HeMpOHHas CeTb NO3BONSIET BbIAENUTb KPOHbI AEPEBBEB HA M30BPAXEHUSX NECHBIX Maccu-
BOB, MOMYYeHHbIX C MOMOLLbI0 6ecnunoTHbIX netatenbHbix annapatoB (BMJ1A). OHa fomkHa NOMOYb B Bbl-
MOMHEHUN TaKCaLMOHHbIX paboT, KOHTPONS neca 1 aBToMaTU3aLMmM APpYrux NPOLECCOB NECHOMO X034ICTBa.

ApXuUTEKTYpbl HEMPOHHBIX CETEN OCHOBAHBI HA HEPBHbIX KIETKaX XWBbIX OpraHn3MoB [2]. [laHHble ceTu
COCTOSIT M3 UCKYCCTBEHHbIX HENPOHOB, KaXablil N3 KOTOPLIX 0BpabaTbiBaeT TONMbKO T€ CUrHarbl, KOTOpbIE Nne-
PUOAMYECKM NOMNYYaET M OTNpaBIsSeT APYrMM NpoLeccopam.

HelpoHHY0 ceTb Henb3s 3anporpaMMMpOBaTh Ha BbIMOMHEHWE KAKOro-nubo anroputmMa MNpuBbIYHBIM
cnocobom. [1ns BbINONMHEHWs onpefenéHHON 3afayn HeMpoHHYK ceTb Heobxoaumo obyunts. ObyyeHne
HEeMpPOHHbIX ceTel coBON NPOLIECC HAXOXAEHUS BECOBbIX KOI(MULMEHTOB CBSA3ei Mexay HenpoHamu. /To-
rom 0by4eHus CTaHeT BO3MOXHOCTb ONpefensTb B3aMMOCBSA3b MEXOY BXOAHBbIMUA M BbIXOAHLIMY AAHHLIMM.
Ecnu HeilpoHHas ceTb 0byyeHa BEPHO, TO OHa CMOXeT 0bpabaTbiBaTh AaHHbIE, OTCYTCTBYOLWME B 0Byyato-
Lien Boibopke.

[ina pacnosHaBaHWs 06BLEKTOB Ha M30OpaxeHnsX, B OCHOBHOM, MCMOMb3YKT CBEPTOYHBLIE HEMPOHHbIE
cetn (CHC) [3]. Ota apxutekTypa nonyyuna CBOE Ha3saHue brnarogaps onepauum cBEpTku. Kaxabin cpar-
MEHT M300paXeHnsl yMHOXaeTCa NO3MEMEHTHO Ha MaTpuLy (sAp0) CBEPTKM, a pe3ynbTaT CyMMUPYeTCs U 3a-
MUCLIBAETCS B COOTBETCTBYHOLLYIO MNO3NLMIO BbIXOLHOMO M300paXeHus.

CHC nokasbIBatoT BbICOKYH cTeneHb 3thPEKTUBHOCTM B 3adave pacno3HaBaHus 06pa3oB Ha n3obpaxe-
Hu. Bbluncnenus CHC pacnapannenmsatotcs, UTo No3BONseT peann3oBatb e€ 0byyeHne 1 anroput™ paboTsl
Ha rpacnyeckux npoueccopax. K Tomy xe, CHC ycTonumBsl k CABKMY M MOBOPOTY MCXOLHOIO N306paXeHus.

B pelweHun gaHHon 3agaum ucnonb3osanack mogenb YOLOvS ot Ultralytics [4]. 9To nocnegHss mo-
penb apxutektypbl YOLO, koTOpas 0TNM4aeTcs BbICOKOWM CKOPOCTHIO M BOMbLLEN TOYHOCTbIO, MO CPABHEHMIO C
npeabIayLLMMN BEPCUSIMM.

Mepen obyyeHnem HeMpoHHOM ceTn Heobxoaumo cobpaTb 0byyaroLLyto BbIGOPKY. B HEE BOLLNM CHUMKN
c BIJ1A, pasnuyHble CNyTHUKOBbLIE CHUMKM W M3006paXeHus NecoB 13 ceTu. UTorosbin pasmep BbIGOpkK Co-
ctasun 1279 nsobpaxeHun.

[Mocne 3Toro Ha u30BpaxeHUsX BPYYHYH BbIAENSANNCH rPaHULbI AEPEBLEB C NOMOLLBI0 MHCTPYMEHTA
Computer Vision Annotation Tool (CVAT) [5]. OTO MHCTPYMEHT C OTKPbITbIM UCXOAHBLIM KOAOM NS pasMeTku
LUndhpoBbIX M306paxeHuin u Bugeo. OCHOBHOW ero 3agaven SBRSETCS npefocTaBneHne nonb3osatento yaob-
HbIX M 9P EKTUBHBIX CPELCTB pa3MeTKi HAOOPOB AaHHbIX.

MMocne Toro, Kak obyyatoLasi Bblbopka Ans Mogenu Bbina NonHOCTb0 cobpaHa u Bbinu nonyyYeHsl MeT-
KW AepeBbeB, HEMPOHHas ceTb bbina 0byyeHa Ha 500 anoxax. [lanee oHa bbina NpoTecTpoBaHa Ha u3obpa-
xeHum ¢ BIMA (puc. 1).

‘,

L
POHHOM CeTH

p,,,,, ” pMMé‘p p60Tb| Heun

XI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




JRC3) HAY4HbIE HCCIENOBAHIA 2024

Ha npoTtecTupoBaHHOM W300paxeHnn Obino BbIENEHO WECTbAECAT KPOH W3 LIEeCTUAECATU LUECTM
n3obpaxéHHbix (90% nepeBbeB). VIMEOTCS HEKOTOPble HETOYHOCTW B paboTe HEMPOHHOM ceTn (puc. 2):
KPOHbI WMHOrAA@ BbIAENSIOTCA HEe MOMHOCTBI0 WM BOBCE WTHOPUPYIOTCS, HEKOTOpble Y4acTKM 3eNeHu
NPUHUMAIOTCS 3a AEPEBO, a TaKkke 13-3a BbICOKOW NNOTHOCTU AEPEBLEB HECKOMBKO KPOH ONpeaensioTcs kak
ofHa.

Puc. 2. Owmnbku B paboTte HeMPOHHOM ceTu: 1 - BbiAeNeHne NULWHEN 3eNeHu;
2 - «CKneuBaHWe» HeCKONbKNX KPOH B OAHY; 3 - HENONHOE BblAeneHne KpoHbI; 4 - NponycK KPOHbI

[ns vcnpasnerns JaHHbIX OLWMOOK 1 NOBbILIEHNS TOYHOCTU HENPOHHOW CETU NNaHupyeTcs oobyyaTb
€€ Ha bonbLueM 06bEME AaHHbIX.

ObpaboTka M3006paxeHUn C MOMOLLBID HEMPOHHBLIX CETEN BCE eLE ABMSETCH HE CamblM TOYHbLIM
MeTogoM. HOo B Halle Bpemsi Aaxe C OrpaHuYeHHbIM KONM4ecTBOM Matepuana Afis oby4YeHnst BO3MOXHO
L06UTLCA pe3ynbTaToB, 4OCTATOYHBIX ANS KOHKPETHOW 3a4ayu, BeAb 1 NPW HAa3EMHON Takcauumn CyLLecTByeT
HeManas norpeLLHoCTb B BbluncneHusx. C pasBuTMEM Mogenen 1 TEXHOMOMA MaLUMHHOTO 0by4YeHus yaacTes
[OCTUYb HanbosbLLEeN TOYHOCTW 1 MOMHOCTLI0 aBTOMATU3NPOBATL BbIAENEHUE AEPEBLEB AN LarbHEMLLEro
NoLCcYETa UX NapaMeTpoB.
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CTYAEHTbI
OIrB0Y BO «Kysbacckuit rocyaapCTBEHHbIN TEXHUYECKU YHUBEpCUTET UmeHn T.®. MopbayeBar

AHHOTaumsa: B cTaTbe paccMmaTpnuBaeTCA MoBbILLEHNE HaLEXHOCTM BO3AYLLHbIX NINHUI aneKTponepenayun
6naronapﬂ MCMNOJIb30BAHUIO OrMop M3 KOMMO3UTHbIX MaTepuarnos. PaCCManMBaIOTCFI pasnnyHbie TUMbl ONop,
nX npenmMyliecrtsa U HeOOCTaTKHU. OCHOBHOE BHUMaHMWe yoenaeTca KOMMO3UTHbIM oropam K3 MONIMMEPHbIX
MaTtepunaroB CO CTEKIOBOJIOKHOM, 6a3anbToBLIM BOSIOKHOM M YrrneBOJIOKHOM.

KntouyeBbie cnosa: BO3AYLUHbIE NUHUK 3NneKTponepedavn, HagexHoCTb, ONOpbl, KOMMNO3UTHbIE MaTepuarbl,
NPOYHOCTb, KOPPO3MOHHAA CTOWKOCTb, CPOK CJ'Iy)K6bI, CTOMMOCTb.

THE USE OF SUPPORTS MADE OF COMPOSITE MATERIALS TO INCREASE THE RELIABILITY OF
OVERHEAD LINES

Shevchenko Anastasia Aleksandrovna,
Berdyugin Andrey Alexandrovich,
Tolstobrov Vyacheslav Andreevich

Abstract: The article studies the increase in reliability of overhead power transmission lines due to the use of
supports made of composite materials. Various types of supports, their advantages and disadvantages are
considered. The main focus is on composite supports made of polymer materials with fiberglass, basalt fiber
and carbon fiber.
Key words: overhead power lines, reliability, supports, composite materials, strength, corrosion resistance,
service life, cost.

HagexHOCTb CUCTEMbI 3NEKTPOCHAOXKEHMS SBNSETCA OQHWM W3 KIHOYEBbIX TPebOBaHMI K COBPEMEH-
HbIM 3HepreTUyeckuM cuctemam. BosayluHble nuHuK (nanee BJl) anektponepedayu, COCTaBRSOLWME 3HAYM-
TEMNbHYH YaCTb TUX CUCTEM, B 3HAUMTENBHON CTENEHN ONPEAENAT UX HAAEXHOCTb.

[MepCneKTMBHBIM HaNpaBEHMEM B 3TOM 06MacTi SBNSAETCS NPUMEHEHME OMOpP M3 COBPEMEHHBIX KOMMO-
3UTHBIX MaTEPUarnoB, 0bnagatoLLMX YHUKaNbHbIM COYeTaHUeM PU3NKO-MEXAHNYECKNX CBOWCTB.

[ns Gonee rnyboKoro NOHUMaHUSI BaXHOCTM MOBbILEHNS HAAEXHOCTY BO3AYLHbIX NIMHWIA dNEKTpone-
pefaym HeobxoaMMO pacCMOTPETL Camy KOHLIENLUMIO HAAEXHOCTM M €8 COCTaBNALLME NPUMEHUTENBHO K CU-
CTeMaM 3NEKTPOCHABXEHUSI.

1. HagexHOCTb BO3AYLWHbIX IMHUN.

OpHUM 13 BaxHenLwnx TpeboBaHNiA, NPEObABNSAEMbIX K CUCTEME 3NIEKTPOCHAOXEHMS SBMNAETCS HALE X-
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HOCTb.

HapexHoCTb — 3T0 crnocobHOCTb 06bEKTA COXPaHATb BO BPEMEHM B YCTAHOBMEHHbIX NPEAenax 3Have-
HWS BCEX NapameTpoB, XapaKTePU3YHLLMX CNOCOBHOCTb BbINOMHATL TpebyeMble (hyHKUMM B 3aAaHHbIX PeXiu-
Max. HagexHocTb obbeaunHseT B cebe cpasy Heckonbko TpeboBaHuit, SBNSSiCh, cama no cebe, KOMMMNEKCHbIM
cBoncTBOM. OHa BKIHOYaET: PEMOHTONPUIOAHOCTb, AONTOBEYHOCTb, BE30TKA3HOCTb, COXPaHSEeMOCTb, BOCCTa-
HaBNWBaEMOCTb, FOTOBHOCTb, NGO e coveTaHns 3TUX CBOWUCTB [1, €. 2].

BosgyLuHble NMHUKM, a Takke YCTaHOBMEHHOE Ha HUX obopydoBaHue onpepenstoT 4o 80% nnaHoBbIX
OTKIMIOYeHN notpebuteneit n asapui. IMEHHO NO3TOMY OHU, B 3HAYUTESNIbHON CTENEHW, ONPeaenstoT Haje x-
HOCTb 3N1EKTPOCHAbXEHMS.

BosgylHble NUHAW 3nekTponepesayn npu NPOEKTUPOBaHUM M CTPOUTENBLCTBE, a Takke B npouecce
aKcnnyaTauuy SOMKHbI YAOBNETBOPATb TPeBOBaHWAM 3KOHOMUYHOCTM, SKOMOMMYHOCTU U HAEXHOCTU B Npo-
Liecce Bcero cpoka cnyxbol. MexaHuyeckas Yactb BJ1 cOCTOUT M3 YeTbIpex OCHOBHbIX 3MEMEHTOB — OMOpbI,
TpaBepChl, U30NATOPbI M NPOBOAA. HageXHOCTb Onop BO3AYLUHOW JIMHUM B 3HAYUTENbHOM CTENEHU onpeae-
NSeT HafeXXHOCTb BCEN CUCTEMbI U 3aBUCUT HE TOMbKO OT YCOBMIA 3KCMyaTaLmumn, HO U OT CBOWCTB KOHCTPY K-
LW 1 CpoKa akcnnyaTaLuu.

Uncno oTka3oB anemeHToB BJT, no AaHHLIM UccneaoBaHWiA, NpeacTasneHo B Tabnuue 1. [2, ¢. 137]

Tabnuua 1
Yucno otkasoB anemeHTOB BJl

onemeHT BJl Yucno oTka3os (Ha 100 km/rog)
Onopbl cTanbHbIe 0,027
Onopbl xene3obeToHHbIe 0,028
Onopb! AepeBsiHHbIE 0,370
M3onsTopel 0,180
Apmartypa 0,018
[MpoBoda 0,250

AHanua oTka3oB, NPUBOAALLMX K nepebosmM nepeaayn anekTpoaHepriv B Poccu nokasblBaeT, 4To BO3-
HUKILME B NocneaHee MaccoBble noBpexaeHns BJ1 Bbi3BaHbl, B 60MbLUei CTENEHN, CTapeHNEM OCHOBHBbIX
9NEMEHTOB, TaK KaK B HacTosiLLee B akcnnyatauu Haxoasatcs npubnuautensHo 500 000 KunoMeTpoB NWHMIA
oT 35 go 500kB Ha MeTannuyeckux, xene3ob6eTOHHbIX 1 AEPEBSHHbLIX ONopax, M3roToeneHHbIX B 60-70 rogax
20 Beka [4, c. 308].

Cpok cnyxBbl Xe JaHHbIX 0nop, 3anoXeHHbI npu npoekTupoBanuu, coctasnset 30 net. CooTseT-
CTBEHHO, M BCE 3alLUMTbl OT U3HOCA OT NEPEMEHHbIX Harpy3oK, KOppo3uK, CTapeHns Matepuanos bbinu pac-
CYMTaHbl UMEHHO Ha 3TOT CPOK CYyXObl, HO HIKAK He NpeBbILLAtoLLMIA ero B 2 1 bonee pasa.

Takum 06pa3om, 4oNs NUHWIA CO CPOKOM akcnnyaTauum 6onee 30 NET HEYKIOHHO PACTET, M eCrn He
NpeanpyHUMAaThL Mepbl MO PEKOHCTPYKUMK BJ1, TO 1 Yncno oTkasoB Takxke ByaeT pacTu.

2. Bugbl onop, X npumeHeHne U HeJoOCTaTKU

Mo Ha3Ha4eHuIo Knaccuuumpytotes Ha [3, ¢. 240]:

—  NPOMEXYTOYHbIE OMOpPbl — YOEPXWBAKT BEC NMPOBOAOB U TPOCOB M HE pacCcyuUTaHbl Ha rOpPU30H-
TarnbHbI€ Harpy3ku (MCNONb3YTCA Ha NPAMbIX yyacTkax Bll);

—  @HKEePHbI€ OMOpbl — KOMMEHCUPYIOT PA3HOCTb HATSXKEHWS MPOBOAOB CMEXHbIX MPONETOB B MECTax
W3MEHEHU CeYeHuns MPoBOAA W MeCcTax YCTaHOBKM nepexoaHbix onop (Takke WCNONMb3yTCs Ha NPsSMbIX
yyactkax BJ);

—  YITIOBbIE OMOpPbI — YCTAHABMMBAKOTCS B MECTax noBopoTa Tpacchl BJ1 u npegHasHayeHbl Ans KOM-
neHcawmm BOKOBbIX CyMMapHbIX HAarpy30K OT TSXKEHUS NPOBOAOB;

—  KOHLIEBbIE OMOpbI — YCTAaHABMMBAKOTCS B KOHLUE Tpacchl BJ1 v npegHasHayeHbl Ans komneHcaumm
OHOCTOPOHHEr0 TSHXKEHWS NPOBOLOB B KOHLE NUHWK;

—  NepexodHble onopbl — Ucnonb3ytTcs Ana nepexona BJ1 yepes ectecTBeHHble nperpagbl U MHXe-
HEepHbIE COOPYXeHMS;
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—  TPaHCMO3ULMOHHbIE ONOPbI — UCMOMbL3YKTCS ANt CMEHBI PAaCNONOXeHWs NPOBOA0B Ha onopax BIT;

—  OTBETBUTENbHbIE OMOPbI — HEOOXOANMbI 471 OpraHuU3aLmm 0TBETBNEHNA OT BJT;

—  MEepeKpecTHbIe ONopbl — MCMOMb3YKTCS B MeCTax nepeceyeHuns asyx BJl.

Mo maTepuany W3roTOBNEHMS BbIAENAKT CreayHoLwme Bigbl onop:

1) r jdzjLtsBj Istsdedz” | Y tster

—  M3roTaBnuMBatoTCs U3 6eTOHA, apMMPOBAHHOTO METANfIOM;

—  lumpoko npumensnnck ¢ 50-x rogoB 20 Beka ans ctpoutensctea J1AMN Gnarogaps AelleBusHe,
YHUEMKALMM 1 HANWYMIO NPOM3BOACTBEHHON Basbl;

—  cpok cnyxdbl 40-60 neT Npu kKa4eCTBEHHOM NPOU3BOACTBE;

—  MOTyT 3KCNNyaTUpoBaTbCs MpU TemnepaTypax 40 -55°C, BblAepXMBaOT Cepbe3Hble BETPOBbLIE U
rononeaHble Harpy3aku.

OCHOBHbIE MPUYMHBI OTKA30B: Pa3BUTME TPELYWH, BbikpalLMBaHue 6eTOHa, HeNNOTHas 3adenka B rPyHT,
Koppo3ns apmatypbl U Tpasepc. bonee nonosuHbl JIAM B Poccum NoCTpoeHs! ¢ Uenonb3oBaHWeM xenesobe-
TOHHbIX ONOP.

2) | i sOdzdzdyd mMc¢di sfst’

—  M3rOTaBMMBAOTCA M3 CTanM, MOryT ObiTb peLeTyaTbiM1, MHOTOTPaHHbIMM Ui U3 THYTOTO NPOdy-
ns;

— 0bnapatoT 60nbWKUM CPOKOM CIyXObl, BEICOKON MEXaHUYECKON MPOYHOCTHIO, MEHbLUMM BECOM NO
CPaBHEHMIO C Xene306eTOHHbIMY;

—  npumeHstoTcs Ha JIOM Bcex KNaccoB HaMpsPKeHWs, 3a4acTylo B COMETaHUM C xene300eTOHHbIMM
onopamu;

—  yCTaHaBNMBAKOTCS Ha Xene300eTOHHbIX dyHAAMEHTaX, Ans 3aLUMTbl OT KOPPO3WM OLMHKOBLIBAKOT-
CS MNW OKPALLMBAIOTCS.

OCHOBHblE HeJoCTaTki: KOpPpO3US 3MIEMEHTOB, CTapeHWe MeTanna, paspyleHne Xene3o6eTOHHbIX
(byHOaMeHTOB. Bonee LOPOrocTOALLME MO CPABHEHNIO C XeNe3006€TOHHbIMI, HO JeLIeBie KOMMO3UTHBIX Orop.

3) rdtejovdeds J BYtste’

—  W3roTaBnMBaoTCs U3 OPEBEH XBOWHbIX MOPOA (YaLLe BCEro COCHA), MOryT BbITb LieNbHbIMM UMK CO-
CTaBHbIMM;

—  MpuMeHstoTcs B ocHoBHOM Ha BJT ao 35 kB, pexe - Ha 6onee BbICOKMX HAanpsHKEHUSIX;

— [N yBeNU4eHus cpoka cnyxdbl NpONMUTLIBAIOTCS creuuanbHbIMU aHTUCENTUYECKMMM COCTaBaMM,
4TO NO3BOSISET NPOANUTL CPOK akcnnyatauum go 15-25 ner.

lMpeunmyLLecTBa: OTHOCUTENbHAS [eLUeBU3Ha, NerkocTb TPAHCMOPTUPOBKI U MOHTaXa, 3KONOMYHOCTb.
MeHbLUas BEPOSATHOCTb KackagHOro 0Tkasa npu NageHu Ha NpoBoza Mo CPABHEHNIO C TXKENbIMIA ONopamu.

OCHOBHOM HEAOCTATOK - THUEHWE ApeBeCHHbI, 0COBEHHO B MECTaX MOBbILLEHHOW BAXHOCTH (OCHOBa-
HuWe, CTbIkK). B nocnegHue rogpl HabmogaeTcs pocT uHTepeca K 4epeBsHHbIM Oropam W3-3a X NpeuMyLLEeCTB
nepeg xene3o6eTOHHbIMM.

3. OnopbI U3 KOMNO3UTHbLIX MaTepuanoB. CBOMCTBa, NpeuMyLLecTBa U HE[OCTATKU

OTO OTHOCUTENBHO HOBbLIA TUM OMOP, U3rOTaBMMBAEMbIX U3 COBPEMEHHBIX KOMMO3WUTHLIX MaTepuanos
Ha OCHOBE CTeKI10-, 6a3anbTo- UK YrIeBOMOKHa B COYETAHWUW C NONMMEPHBIMW MaTpULaMK.

KomnosuTHble onopbl 06n1afatoT psaom BaxHbIX NPenMyLLEeCTB:

1. Bblcokasi npoyHOCTb. 10 yaensHON NPOYHOCTY Ha pa3pbiB WU U3rMb KOMMO3WTbI NMPEBOCXOANT Tpa-
LVLMOHHbIE MaTepuans! - 6eTOH, CTanb, anoMUHUA.

2. Boicokas GesonacHoCTb. bBygyun ananekTpukamm, OH1 He TpebyioT 3a3eMreHns 1 YCTpaHeHNs L a-
FOBOrO HanpsHKEHNS.

3. CroikocTb K koppo3uu, ynbTpadmoneTy u nepenagam temneparyp ot -60°C go +40°C.

4. TwbKoCTb KOHCTPYKLMK, 0BecneymnBatoLLas CTOMKOCTb K yAapHbIM Harpy3skam u cbpocy rononeaa.

5. Manoint Bec (B 5-10 pa3 nerye xene3obeTOHHbIX) YNPOLLAET MOHTaX WU TPAHCMOPTUPOBKY Aaxe B
TPYAHOAOCTYNHbIE MecTa 6e3 NPUMEHEHMS TSXKENON TEXHUKM.

6. Bbicokas celicMOCTOMKOCTb A0 9 Gannos.

7. PacuetHblit cpok cnyx6bl 100 net, rapaHTus nponssogutens - 40 ner.
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3apybexHblil ONbIT rOBOPUT 06 3chHEKTUBHOCTI MPUMEHEHIUSI KOMMO3UTHBIX OMOP, B TOM YMCHE B CypO-
BbIX KIMMATUYECKMX YCIOBUSIX, MOLOBHBIX POCCUICKMM. B Halliel cTpaHe yxe HaraxeHo NPOM3BOACTBO KOM-
MO3UTHBIX OMOP C UCMONb30BaHWEM OTEYECTBEHHBIX MaTepUasos.

B Tabrnuue 2 npuBeAeHO CpaBHEHME KITIOYEBLIX XapaKTEPUCTUK CTEKMONIACTUKA, LIMPOKO NpUMEHSIEMO-
ro ANsl NPOW3BOACTBA KOMMO3UTHBLIX OMOp, C MOKasaTeNsMM ApYruX PacnpoCTPaHEHHbIX KOHCTPYKLMOHHbIX
MaTepumaros.

Tabnuua 2
®u3nko-mexaHmyeckne csomcTea matepuanos [5, c. 30]
CBONCTBO CreknonnacTtuk YKene3o6eToH Cranb AntoMuUHNIA
[NoTHOCTb, T/M3 1,6-1,9 2,5 7,8 2,7
PaspyLuatoLee HanpsxeHue 410 - 1150 B 10 pa3 meHbLue, 410 - 480 80 - 430
npu pactshkeHun, MH/m 4eMm npu cxaTum
lpenen npodHoCTH npu 700 - 1200 5,2 400 275
narnbe, MH/m
Moayn ynpyroctu npi 20-40 0,07 210 70
pactsbkeHuu, IMla
Koadprupent 03-035 15-2 46 140 - 190
TennonpoBoaHocT, B/mxK
YoenbHoe anekTpuyeckoe 1,0x1010 TokonpoBoasias MpoBOZHMK MpoBoAHHK
CONPOTMBNEHMNE apmatypa

[aHHble Tabnuubl 2 4EMOHCTPUPYIOT NPEBOCXOAHbBIE MPOYHOCTHBIE U (PU3NYECKME CBONCTBA KOMMO3MT-
HbIX MaTepKasnoB Ha OCHOBE CTEKONNACTMKA MO CPABHEHMIO C TPAAULIMOHHBIMU KOHCTPYKLMOHHBIMW MaTep u-
anamu. CteknonnacTuk obnagaeT 04eHb BbICOKAMI Pa3pyLLAIOLLIMM HANPSHKEHWEM NPU PaCTSHKEHUM U npes e-
IOM MPOYHOCTW NpK M3rnbe, 3HAYUTENBHO NPEBOCXOAS NMOKa3aTenu xene3obeToHa, cTanu u anomMuHus. Mpu
9TOM OH MMeeT BbICOKUN MOZYb YNPYroCTH, SBMSAETCS AUINEKTPUKOM C 6OMbLUMM YaEemNbHbIM CONPOTUBIEH U-
em 1 obnagaet HU3KOWM NNOTHOCTLI, 0becneynBast Marnblii BEC KOHCTPYKUMIA. YHUKANbHOE COYeTaHWe BbICO-
KOW MPOYHOCTM W Manoro Beca AenaeT KOMMO3WTbl naeanbHbIM MaTepuarnom Ans U3roTOBIEHUS NErkuX, HO
NPOYHLIX ONOP BO3AYLWHbIX NHUIA. B Tabnuue 3 npuBegeHO CpaBHEHWE MaccorabapUTHbIX XapakTepuUcTUK
pasfnYHbIX TMMOB OMop.

Tabnuua 3
CpaBHeHue MaccorabapuTHbIX xapaktepucTuk onop [4, c. 309]
KomnosuTHble onopbl [epessiHHbIe onopbl CranbHble onopbl YKene3obeToHHbIE 0nopb!
BbicoTa BbicoTa BbicoTa BbicoTa
Bec, kr Bec, kr Bec, kr Bec, kr
onop, M onop, M onop, M onop, M
8 38-45 8,5 180, 240, 9 210 9,5 800
320
9 42 - 66 9,5 20%’82080’ 18,6 1236 10,5 1200
11 57-92 11 243’63070’ 19,6 1500 11 1300
12 69-110 12 30%’33080’ 249 2500 16,4 3600

[aHHble Tabnuubl 3 HarnsgaHO 4EeMOHCTPUPYIOT OAHO M3 KIKOYEBLIX NMPEUMYLLECTB KOMMO3UTHBIX OMOp -
WX 3HAYNTENIBHO MEHBLUMIA BEC MO CPABHEHWO C TPAAWLIMOHHBIMM Oropamu U3 ApyrinX MaTepuaros.

Tak, HanpuMep, KOMMO3WUTHas onopa BbICOTON 12 MeTpoB BecuT Beero 69-110 kr, B TO BpeMs kak aepe-
BSIHHAs onopa Takoi e BbicoTbl uMeeT Bec 300-530 kr, cTanbHas - 2500 kr, a xene3obeToHHas - 3600 kr.
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Manblit BEC KOMMO3UTHBIX OMOP CYLUECTBEHHO YNPOLLAET UX TPAHCTOPTUPOBKY, B TOM YUCTIE B TPYAHO-
[OCTYNHbIE PaiOHbl, 1 MOHTaX, KOTOPbI MOXET OCYLIECTBMSATLCS 663 MPUMEHEHUS TSKENON TEXHUKN. ITO
MO3BOJISIET COKPATUTL 3aTPaThbl HA CTPOUTENBCTBO W PEKOHCTPYKLMIO BO3AYLUHBIX FIMHWI 3NeKTponepeaaym.

Kpome TOro, HU3KUIt BEC CHXKAET Harpy3ky Ha IpyHT M yHOAAMEHTbI, YTO MOBbLILLAET YCTONYNBOCTb
KOHCTPYKLMM B LienoM. Takke MeHblUasi Macca orop YMEHbLUAET PUCK KackafHbIX NOBPEXAEHUA NPOBOAOB W
060pyA0BaHNS NPY X NaAEHNN.

CyLLECTBEHHbIM HEA0CTaTKOM KOMMO3UTHBIX OMOp SIBMSIETCS X BbICOKAsi CTOMMOCTb MO CPaBHEHWHO C
TPaAULUMOHHBIMK BMaaMM onop. JT0, B NepBY0 0Yepesb, CBA3aHO C HEAOCTATOYHO Ga3oii pasBUTIS NPON3-
BOLCTB KOMMO3UTHbIX onop. B Tabrnuue 4 npueneHO CpaBHEHWE CTOUMOCTY PasHbIX TUMOB OMop.

Tabnuua 4
CpaBHeHWe CTOMMOCTH pa3HbIX TUNoB onop [4, ¢. 310]

KomnosuTHble onopbl [epeBsHHble onopbl | Kene3obeToHHbIe 0nopbl CranbHble onopbl
Bbicota | Ctommoctb, | Beicota | CtoumocTb, | Bbicota | CtoumocTb, | BebicoTa CTonmocTs,
onop, M py6 onop, M py6 onop, M py6 onop, M py6

8 19000 8,5 2800 9,5 5700 9 14000
9 21000 9,5 3200 10,5 6300 18,6 70000
11 25000 11 3800 11 7000 19,6 85000
12 29500 12 4700 16,4 21300 249 150000

HecmoTps Ha NpeBOCXOAHbIE JKCMyaTaUMOHHbIE XapaKTEPUCTUKW, OOHUM U3 OCHOBHbIX CAEPXMBatO-
WX chakTopoB Gonee LMPOKOro MPUMEHEHNS KOMMO3UTHBIX OMOP Ha AAHHLIN MOMEHT SBMSETCS UX BbICOKast
CTOMMOCTb MO CPABHEHMIO C TPAAMLMOHHBIMIA BAAMM OMOp, OCOBEHHO AEPEBAHHLIMU W Xene3006eTOHHbIMY.
Tak, KoMno3uTHas onopa BbICOTON 12 MeTpoB cTouT okono 29 500 pybren, 4To NpUMEPHO B 6 pa3 gopoxe
aHanorM4yHoi aepessiHHON onopbl U B 1,4 pasa aopoxe xene3obeToHHOM Onopbl Takow xe BbiCOTbl. OaHako
HeobX0AMMO YuUTbIBaTb, YTO NEPBOHAYarbHO Goree BbICOKME KanuTanbHbIE 3aTpaThl HA KOMMO3WUTHbIE OMO-
Pbl MOTYT KOMNEHCUPOBATLCA WX CYLLECTBEHHO MEHbLUMMM JKCMITyaTaLuMOHHbIMA pacxogamt U 3HaUMTENbHO
Bonee AnUTEnNbHBIM CPOKOM CrTyXObI.

B uenom, pesynbTaThl aHanu3a nokasbiBatoT, YTO NPUMEHEHWE OMOP M3 COBPEMEHHBIX KOMMO3UTHBIX
MaTepuaroB SBMSIETCS NepcnekTMBHLIM HanpaBneHEM ANs MOBbILWEHUS HAOEXHOCTW W LONTOBEYHOCTU BO3-
AYLUHBIX TMHWIA ANeKTponepeaym.

[MpUMEHeHNEe KOMMO3UTHbIX onop 6narogapst UX BbICOKOWM AONTOBEYHOCTU, 3KOFMOMMYHOCTU U Mariomy
BECY MNO3BONSIET CHU3UTb BEPOSTHOCTL OTKA30B W MOBLICUTb HAAEXKHOCTb BO3AYLUHbIX MMHWA. HeCcMOTps Ha
BbICOKYI0 CTOMMOCTb, UX UCMOMb30BaHNE 3KOHOMWUYECKN OMpaBAAHO 3@ CYET HWU3KWX JKCMryaTaLMOHHbIX pac-
XOZO0B.

OcobeHHO BaXHO BHEAPEHWE KOMMO3UTHBLIX OMOP B CEBEPHbLIX PETMOHAX C CYPOBLIMM KIIMMATNYECKUMM
YCNOBUSIMI, TA€ OHW AEMOHCTPUPYIOT YCTONYMBOCTb K NepenagaM TeMnepaTyp 1 BETPOBbIM Harpyskam. Llie-
necoobpasHo NoCTeneHHOEe BHeAPEHWe NyTeM YepeoBaHMs C AEPEBAHHLIMU ONOpPaMK UM 3amMeHbl NOBpe-
XOEHHbIX 3NEMEHTOB, yAenss 0coboe BHUMaHWE TPYAHOAOCTYMHbIM paioHaMm. [pu CHUXEHUM CTOMMOCTY
BO3MOXEH MOJHbIN Nepexoq Ha KOMMO3WUTHbIe onopbl Ans HOBbIX BJT. OaHako yacTb aBapui byaeT cesasaHa ¢
APYTMMMN 3NeMeHTaMu CUCTEMBI.
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TOYHOCTW NO3WULIMOHUPOBAHNA ObbEKTOB B
CUCTEME T JI0HACC

bOPOBKOB IAHWWM U OPEBKY,
bYr'ynioB BANEPUW COCJIAHOBUY
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AHHOTaUMSA: B JaHHOM paboTe uccneaytoTcs cnocobbl MOBbILLEHNSI TOYHOCTH NO3NLMOHNPOBaHUS 0OBEKTOB B
cucteme TIOHACC (MnobanbHas HaBurauyoHHasi CMyTHUKOBasi CUCTEMA), POCCUMCKOM aHanore amepukaH-
ckon GPS. TTIOHACC urpaet KpuTUYECKM BaxHYH0 POfb B pasfinyHbix 06nacTsx, Takux Kak TpaHCMopT, reofe-
31, CEMNbCKoe XO35MCTBO 1 BOEHHbIE MPUOXKEHUS, 06ecneymBas BbICOKYH TOMHOCTb M HAZEXHOCTb HaBWra-
LIMOHHbIX JaHHbBIX

KnioueBble cnosa: [NIOHACC, HaBurauusi, no3vLMOHMPOBaHMe, CyTHUKOBAs CUCTEMA, TOYHOCTb, TpUnare-
paLus, OLUMOKM N3MEPEHNN.

RESEARCH OF METHODS FOR INCREASING THE ACCURACY OF OBJECT POSITIONING IN THE
GLONASS SYSTEM

Borovkov Daniil Igorevich,
Bugulov Valery Soslanovich

Scientific supervisor: Kabyshev Alexander Mikhailovich

Abstract: This paper examines ways to improve the accuracy of object positioning in the GLONASS system
(Global Navigation Satellite System), the Russian equivalent of the American GPS. GLONASS plays a critical
role in various fields such as transportation, geodesy, agriculture and military applications, providing high ac-
curacy and reliability of navigation data

Key words: GLONASS, navigation, positioning, satellite system, accuracy, trilateration, measurement errors.

Cuctema ITIOHACC (MmobanbHas HaBUraumoHHas CMyTHWKOBAs CUCTEMA), SIBMAMOLLAACS aHarorom
amepukaHckon GPS, urpaeT BaxxHyto porib B MUPE HaBuraLum 1 No3NUMOHNPOBAHUS. TOYHOCTb U HAAEXHOCTb
AaHHbIX, NPEAOCTaBNSEMbIX 3TON CUCTEMON, SBASIOTCH KPUTUYECKM BKHBIMU 4S1 MHOXECTBA NPUNOXEHMN,
BKIKOYas TPAHCMOPT, re0Ae3uio, CeNbCKoe X035MCTBO U BOEHHbIE Lenn. B KOHTEKCTE COBPEMEHHOM TEXHOMO-
MMYECKON 3pbl, BOMPOCHI MOBbILIEHNS TOYHOCTW MO3ULMOHUPOBAHNS OBBEKTOB CTAHOBSATCS OCOBEHHO aKTy-
anbHbiMK. [laHHOEe uccrnefoBaHue NOCBALLEHO PACCMOTPEHWMIO CYLIECTBYIOLMX METOZOB W paspaboTke
YCTPOWCTB, HanpaBNEHHbIX Ha yNy4LLeHe TOYHOCTM NO3nLMOHNpoBaHus 06bekToB B cucteme NTOHACC.

Paspabotka cuctembl MTOHACC Hauanack B Coetckom Cotose B 1970-x rogax kak OTBET Ha amepu-
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kaHckyto cuctemy GPS. B 1982 rogy 6bin BbiBefeH Ha opbuty nepsblii cnyTHUK, 1 k 1995 rogy cuctema po-
CTUrna nepeoHayvasibHoN onepaTnBHoi rotoBHOCTU. C MoMeHTa cBoero co3aanus [NIOHACC npetepnen 3Ha-
yuTenbHOE YNyuyLlEeHWe, BKITIOYas Nepexos Ha HOBOE MOKONEHWE CMyTHWUKOB, YBENUYEHWEe TOYHOCTU U HageX-
HOCTW CUTHasoB.

IMIOHACC cocTomT 13 TpeX OCHOBHbIX KOMMOHEHTOB:

1. KocMuyeckuin cermeHT: BknoyaeT CnyTHUKM Ha CpedHen okonosemHoi opbute. MonHas opbutans-
Has rpynnupoBKa CUCTEMbI HAaCUMTbIBAET 24 CMyTHUKA, PacnonoXeHHbIX Ha BbicoTe okorno 19,100 km. CnyT-
HWKW pa3MeLLeHbl B TPEX NOCKOCTAX Mo 8 annapaToB B Kaaow, C YrMoM HaknoHa 64,8 rpagyca, YTto rapaH-
TUPYET NOKPbLITUE BCEN NOBEPXHOCTU 3EMNN.

2. HaseMHbI cerMeHT: BkntoyaeT Ha3eMHble CTaHUMU KOHTPOMS U ynpaBneHus. OTW CTaHUuMW cnegsat
3a COCTOSIHUEM CMYTHWUKOB, NEPEAatT KOMaHZb! ¥ CUHXPOHU3UPYIOT BPEMSI.

3. Monb3oBaTenbCkuil cCerMeHT: BKrovaeT npueMHble YCTPOMCTBA, KOTOPble MOTYT BbiTb YCTaHOBIEHDI
B pasHblx TUnax obopyaoBaHus, HaunHas OT kopabnei u caMoneToB A0 MOBUMBHLIX TENEMOHOB U PYYHbIX
HaBWraTopoB.

IMOHACC pabotaeT Ha npuHUMnax Tpunatepauuu, rae nonoxeHne obbekta onpeaenseTcs Ha 0CHoBe
N3MEPEHUS BPEMEHU, KOTOPOE CUrHaM OT CMyTHUKA 3aTpavvMBaeT Ha MyTb 4O MPUEMHOrO YCTPOMCTBA. 3Has
BPEMS MPOXOXAEHUS CUrHana 1 CKOPOCTb €ro pacnpoCTPaHEHMs!, MOXHO BbIYUCINTL PACCTOSIHWE A0 CMyTHU-
ka. [JaHHbIe O MOMOXEHUN HECKOMbKMUX CMYTHWKOB MO3BOMSIOT ONpPeaenunTb KoopauHaThl 06bEeKTa C BbICOKOM
CTENEHbLI TOYHOCTM.

CnytHukn cuctemsl MMOHACC, kak n cnyTHUkM GPS, 06opyaoBaHbl aToMHbIMK Yacamu. OfHaKo aaxe
9TV CBEPXTOYHbIE Yacbl NOABEPXeEHbI HEBONMbLUMM NOTPELLHOCTSM, KOTOPbIE MOFYT HakannMBaTbCs U NpUBO-
AUTb K OlWnbkam B OnpegeneHnn BpEMEHN pacnpocTpaHeHns curHanoB. CUHXPOHM3ALMS BPEMEHU Mexay
CMYTHUKaMK 1 Ha3eMHbIMU CTaHLMAMU — KpUTUYeCKas 3adada, peliaemasi myTeM npUMEHEHNs KOPPEKTUPO-
BOK CMrHamnoB.

OemeponaHble AaHHble ONpedensoT TOYHOE MOMOXEHWE CMyTHWKA Ha opbuTe B Kaxgbll MOMEHT
BpemeHu. [orpelwHocT B OMpedeneHnn 3TUX AaHHbIX MPUBOAST K OlMOKaM Mo3vUMOHMpoBaHMs. [ns
YMEHbLLEHNS 3TOr0 BuAa OLIMBOK NPUMEHSIOTCS MOZENN ABMXEHUS CMYTHUKOB M MOCTOSHHAS KOPPEKUMS UX
opbuTanbHbIX NapaMeTpos.

Mpoxoas vepe3 atMocepy 3emnu, CryTHUKOBbIE CUrHarbl MOABEPralTCs 3afepkkaM U3-3a MOHO-
cthepHbIX 1 TponocdepHbIX apdekToB. MoHOCHepHbIe 3a0epXKKN 3aBUCAT OT COMHEYHON aKTUBHOCTW U Bpe-
MEHW CYTOK, B TO BPEMS KaK TPONocgepHble 3aAepKKi CBSA3aHbI C BNIAXHOCTbLIO M TEMNEPATYpPon atMocdepbl.
Koppekuusi aTUX 3aepek OCYLLECTBSIETCH HA OCHOBE AMMMPUYECKUX MOZENEN U AaHHbIX MeTeoHabnoae-
HUA.

MynbTtunyT (reflections) Bo3HukaeT, koraa CryTHUKOBBIV CUTHAM OTpaXaeTcs OT NPENSTCTBUN, TakuX Kak
30aHus, ropbl UK BOLOEMbI, Npexae YeM AOCTUrHYTb MPUEMHOrO YCTPOCTBA. B pesynbTate npuHUMaeTcs
HECKOJIbKO CUTHaNoB C PasHbIMM BPEMEHaMU 3aepXKKW, YTO MOXET MPUBECTU K 3HAYUTESNbHBLIM OLLIMOKaM B
NO3NLIMOHMPOBAHUN. [1NS MUHUMM3ALMM MyNbTUNYTALMA UCTONB3YIOTCS aHTEHHbI C BICOKUMM (DUMbTPALMOH-
HbIMU CMOCOBHOCTAMM 1 COGHTOBBIE METOABI KOPPEKLMM.

[eOMeTpuyeckoe pacnpesneneHme CnyTHUKOB, HabMiogaeMbIX Ha rOpU30HTE MPUEMHBIM YCTPOCTBOM,
BMMSIET HA TOYHOCTb BbIYMCIIEHUSI KOOPAMHAT. Yem Gonblue CyTHUKOB 1 YeM OHM Bonee paBHOMEPHO pac-
npeseneHbl B HebecHoM nonycdepe, TeM TOYHEE BbIYMCNEHUS KOOPAMHAT. OTOT nokasatenb 00bIYHO OLEHN-
BaeTcs ¢ nomoubto daktopa DOP (Dilution of Precision).

MeTozabl NOBbILIEHMS TOYHOCTM NO3ULMOHMPOBAHNS:

OnddepeHumnansHoe MTMHCC (DGNSS) - DGNSS ucnonb3yeT nonpasku OT HA3eMHbIX CTaHLMIA, TOYHO
OnpeaenstLLmMx CBOe MECTOMOMNOXKEHWE. 3TN CTaHLMM NepeaaloT KOPPEKTUPYIOLLYH MHGOpMaLMIO K MOBUTb-
HbIM NPUEMHMKAM, yNyyLIas TOYHOCTb MO3ULIMOHUPOBAHNS.
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Mpumep npumeHenns: Cenbckoe X03MCTBO, rae TpebyeTcs BbICOKash TOYHOCTb ANS YNpaBieHUs Tex-
HUKOW 1 NPOBELEHMS CEeNbCKOXO3ANCTBEHHbIX PaboT.

Texnonorna RTK (Real-Time Kinematic) - RTK saBnsetcs paclumpennem metoga DGNSS u obecneuu-
BaeT CaHTUMETPOBYK TOYHOCTb. Cuctema RTK mcnonbayeT asbl HeCyLWyX CUrHanoB CryTHUKOB Ans obec-
neyeHns bonee TOYHOTO onpeaeneHns KOopanHar.

[Mpumep npuMeHeHns: MHxXeHepHble U3bICKaHWS 1 KagacTpoBble paboTbl.

MoasepcToyHble cuctemsl (SBAS) - SBAS, takue kak WAAS, EGNOS n SDCM, ucnonb3yert reoctauu-
OHapHble CNyTHUKU AN nepepaun koppektupytowen nHdopmauyum ans MMOHACC u gpyrux THCC cuctem.
T CUCTEMbI MPefoCTaBNAT UHGOpMaLWo 06 ownbkax 1 paspeLleHnsiX, 4TO NO3BOMSAET 3HAYUTENBHO YBe-
NIMYNTL TOYHOCTb M HAZEXKHOCTb NO3NULMOHUPOBAHMUS.

MHoro4acToTHble npUeMHUKK - NpremMHuKK, cnocobHble obpabaTtbiBaTb CUrHasbl C pa3HbIX YaCTOTHBIX
pvanasoHos (L1, L2 u L3), moryT Bonee adpdekTUBHO KOMNEHCUPOBATL UCKAXEHWS, BbI3BaHHbLIE MOHOCKDE -
HbIMU 1 TponocdepHbIMM adpdrekTamn. C MCNONBE30BAHMEM MHOTOYACTOTHBLIX MPUEMHWKOB YNyYLlaeTcs Kave-
CTBO AaHHbIX 1 06LLast TOYHOCTb CUCTEMBI.

Vcnonb3oBaHue BCOMOraTenbHbIX UCTOYHUKOB AaHHbIX - B AOMOIHEHWE K CMYTHUKOBLIM CUTHanam uc-
NONb3y0T JaHHble OT MHepLManbHbIX HaBuraunoHHbIx cuctem (INS), ogomeTpuyeckux cuctem u apyrix aat-
4nkoB. Takne KOMOMHMPOBAHHbLIE CUCTEMbI MOTYT KOMMEHCUPOBATL BPEMEHHbLIE MOTEPK CMYTHUKOBBIX CUrHa-
I10B 1 NpefocTaBuUTb Bosiee yCToNuMBbIE Y CTabUMbHbIE PeLLeHUs ANS NO3ULMOHUPOBAHHS.

ToyHocTb nosuumoHupoBaHust B cucteme MTIOHACC umeeT peluaioliee 3HaveHue ANS MHOXECTBA
NPUNOXEHWA B pa3nuyHbIX oTpacnsx. B xode gaHHoOro nccnegosaqus Obin paccMOTPEHbI OCHOBHbIE METOZbI
yNy4LeHns TOYHOCTH, BKNoYas auddepeHumansHoe nosuumuoHnposanue, RTK n ucnons3osaHue Bcnomora-
TerbHbIX UCTOYHUKOB AaHHbIX. PaspaboTaHHoe YCTPOMCTBO NPOLEMOHCTPUPOBASIO BbICOKME pe3ynbTaThl Npu
UCMbITAHUSX M OTKPBINO HOBblE BO3MOXHOCTU ANS UCMONB30BAHWS B PA3NnYHbIX 06NacTsax Hayku, TEXHUKK W
NPOMbILWNEHHOCTH. Byaywine uccnegoBanus u paspaboTkn AOMKHbI OblTb HanmpaBreHbl Ha AanbHeiee
yny4LeHne TouHoCTH W HagexHocTu cuctem MNOHACC, uHTerpaumio ¢ HOBbIMU TEXHONOMUAMM U YyYLLEHNe
[OCTYNHOCTU NS pasHoobpasHbix nonb3oBaTenen. VIHHOBaLMOHHbIE noaxodbl B 06nact NporpamMHOro
obecneyeHuns 1 annapaTHoro obecneyeHnst CMOryT OTKPbITb HOBblE TOPU3OHTBLI B 06MACTX CNyTHUKOBOW HaBW-
rayum 1 NO3uNLMOHMPOBaHNS.
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AHAIU3 ABTOMATM3ALIMM BPALLAHLLLENCA
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@UINMNOB APTEM CEPTEEBMY

CTYZEHTbI
®IrBOY BO «AcTpaxaHCKUI rocy4apCTBEHHbIA TEXHUYECKUN YHUBEPCUTET»

1 Okzydzr 2 oz SotiplseHigidoj df' dzj 6
K.M.H., doueHm
@Ir60Y BO «AcmpaxaHckuli 2ocy0apcmeeHHb Il mexHu4eckul yHusepcumemy

AnHoTauums: B Poccun LieMeHTHas NpOMBILLNEHHOCTb MO-NPEXHEMY B 3HAYUTENBHON CTEMEHM nonaraeTcs Ha
BpaLLatoLLMECs NEYM, KOTOpPbIE SBNSAKOTCA OCHOBOM Af1S MPOW3BOACTBA LIEMEHTHOMO KIuHKepa. HecMoTps Ha
TO, YTO TEXHOMOIMS BPALLAIOLMXCS Neyen XopoLLo oTpaboTaHa, 1x aBTomaTtu3aums B Poccun HaxoauTes Ha
YPOBHE, 3HAYNTENBHO OTCTAKLLEM OT COBPEMEHHbLIX MUMPOBBIX CTAHAAPTOB. OTO MPUBOAWT K psgy npobrem,
BNMAIOLWMX HA 3¢PeKTMBHOCTL M 6e3onacHoCcTb nponssogcTea. OCHOBHOW Npobnemon sBnsieTcs HegocTa-
TOYHOE BHEAPEHWE aBTOMATU3MPOBAHHBIX CUCTEM ympaBneHus. BonbLUMHCTBO NpeanpusTUn 4O CUX Mop WC-
Monb3yloT aHanoroBble M3MepuTENbHble MPUBOPLI ANS KOHTPONS TEXHONOMYECKOro npoLecca, YTo Aenaet
€ro MeHee TOYHbIM 1 6onee TpyJoEMKUM.

Pa3pabatbiBaemas cuctemMa MOXET ObiTb aganTUpoBaHa Ans UCMONb30BaHUS Ha aHanmornyHbIX Npon3Boa-
CTBaXx.

KnioueBble cnoBa: aBTomMaTi3aLusi, aBTOMaTUYECKOE PETYMPOBaHME, KIMHKEP, BpaLLalLLasncs neYb, neyb,
NPOW3BOACTBO, aHann3 0bbeKTa, perynupoBaHue NpOLECCOB, NPOLECC, OBXMT, LIEMEHT.

ANALYSIS OF ROTARY KILN AUTOMATION

Zyazin Andrey Alexandrovich,
Filippov Artem Sergeevich

Scientific adviser: Antonov Oleg Viktorovich

Abstract: The Russian cement industry, while heavily reliant on the tried-and-true technology of rotary kilns for
cement clinker production, faces a critical challenge in its automation levels. While the rotary kiln technology
itself is well-established, its implementation in Russia falls considerably short of international standards, lead-
ing to significant inefficiencies and safety concemns. A key problem lies in the limited adoption of automated
control systems. Many Russian cement plants still rely on outdated analog measuring devices to monitor and
manage the complex production process.

The system under development can be adapted for use in similar industries.

Key words: automation, automatic regulation, clinker, rotary kiln, furnace, production, object analysis, process
regulation, process, roasting, cement.

OBOMOKEHHBIN LIEMEHTHbIN KNWHKep 00nagaeT yHUKamnbHbIMKW CBOWCTBAMMW: OH SIBMSIETCS OCHOBHbLIM
KOMMOHEHTOM AJ1 NPOMU3BOACTBA LieMeHTa, obecneunBas BbICOKYH MPOYHOCTb W AONTOBEYHOCTb FOTOBbIX W3-
penuin. KnmHkep yCTONYMB K MEXaHWYECKM Harpy3skam, He NMOABEPXKEH KOPPO3UK U COXPaHSIET CBOW CBOMCTBA
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B arpeccuBHbIX XMMUYECKMX Cpeaax. ATOT MaTepuan XxapakTepusyeTcs BbICOKO TeMnepaTypHoi cTabumbHo-
CTbIO 1 HE3HAUMTENbHOM AedhopmaLMen Npu HarpeBaHnn. bnarogaps cBouM CBOCTBaM, OBONCKEHHBIN KMKH-
Kep LUMPOKO MPUMEHSIETCS B CTPOUTENLCTBE, 0COBEHHO B CO3AaHMN BETOHHBIX W Xene300eTOHHbIX KOHCTPY K-
Ui, roe TpebyeTcs BblCOKasi MPOYHOCTb U JONTOBEYHOCTD [1].

[Ins npon3BoACTBa BbICOKOKAYECTBEHHOTO LIEMEHTa Ha COBPEMEHHBIX BpaLLatowmxcs nevax paspabo-
TaH NPOEKT 06XMroBon ycTaHOBKM npon3soanTenbHOCTi0 1000 TOHH KnnHkepa B cyTkn. OBxuroBas neys pa-
BoTaeT Ha cucTEME aBTOMATUYECKOrO YrpaBneHus, obecneynBaroLLen TOYHbIA KOHTPOMb TeMnepatypsl U na-
pameTpoB 0Bxwra, YTO NO3BONSET AOCTUraTb ONTUMArbLHBIX XapakTepucTuK npogykra. OTonneHue nevm ocy-
LLECTBAAETCS C NMOMOLLBI0 BbICOKOI((EKTUBHBIX FOPESIOK, PACMONOKEHHbBIX B 30HE NpeaBapuTensHOro Nogo-
rpeBa 1 30He obxura.

B npepnaraemon cucteme aBTomMaTM3aumm 06XMroBon Nevn 4ns Npon3BoL4CTBa LLEMEHTHOTO KIMHKEpPa
npeanaraeTcs paspabotatb M NPUMEHUTb HOBbIE KOHCTPYKTUBHbIE PELLEHWS, a Takke yCOBEpLUEHCTBOBATb
TEXHWYECKME peLleHns s aBToMaTtM3auun BCero TexHonmormyeckoro npouecca. Ocoboe BHUMaHue byaet
YAENEHO YNyYLIEHUO CUCTEMbI KOHTPOMS TeMnepaTtyp B PasfiyHbIX 30HaX NeYm, Y4To No3BONUT Boree TOYHO
ynpaBnsTb NPOLIECCOM 0BXura n JOCTUraTb ONTUMANbHBIX XapaKTEPUCTUK KITMHKepa.

Bbina cnpoekTupoBaHa NpUHLMNUanbHas cxema ynpasneHnst 06bekToM [2].
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Puc. 1. MpuHumMnuanbHaa TexHonormyeckas cxema

KntoueBble acnekTbl W (hakTopbl KOHTPONS 06Xura KnuHKepa — CHOXHbIA TEXHONOMMYECKNA NpoLece,
TpebytoLMA TOYHOTO KOHTPOMS 1 ONTUMM3ALMN NapamMeTpOB AN QOCTUXKEHUS MaKCUManbHOM apGEKTUBH O-
CTW, YTO BWAHO M3 NPELSIOXEHHON Bbile cXeMbl. COBPEMEHHBIE CUCTEMbI YNpaBneHUs 0BXMrom KnuHkepa
NCMOMb3YIOT aBTOMATM3MPOBAHHbIE PELUEHWS, KOTOPbIE MO3BONSIOT PErynupoBaTh TEMMOBOW PEXUM neyu,
pacxof TONNWBa, TArY U Apyrie KroyeBble napameTpbl. KOHTponnep NpuHATUS pelleHnn SBRSETCS LeH-
TpanbHbIM 3NEMEHTOM cucTeMbl ynpaBneHus. OH 0TBEYaEeT 3a YCTaHOBKY NapameTpoB B COOTBETCTBUM C Bbl-
BpaHHbIMK anropuTMamm W TekyLLMM COCTOsHWEM npouecca obxura. OCHOBHbIE NapameTpbl, yrpaBnsemMble
CUCTEMOM:

- Pacxop Tonnuea (Q): onpegenseT KonMYeCcTBO 3Heprum, No4aBaeMon B nevb, 1 HanpsMyto BAMSET Ha
TEMneparypy npotecca.
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- PaspexeHue 3a 0bpe3om neun (Tara, h): perynupyeT 0TBOA OTXOAALLMX ra30B 1 Co3aaeT Heobxoau-
MY TArM Ans 3P eKTUBHON LMPKYNALMM ra3o B neyn. aktopbl, BIUSHOLME HA 9P EHEKTUBHOCTL CUCTEMBI:

- TennoBoi pexum neyun: perynupyetca nepeMeHHbIMU, TakUMKU Kak pacxod Cbipbs (q) W CKOPOCTb
BpaLLEHNS neym.

OTW NapaMeTpbl OKasblBaKT NPSMOE BNUSIHWE Ha TEMMEPaTypy B pasHbIX 30HaX Neyu.

KnioyeBble TeXHONOMYeckne napameTpbl, TpebytoLme KOHTPONS, 9T0 TemnepaTypa Matepuana B pas-
JIMYHBIX 30HaX Neyu:

- 3oHa nogorpesa (T3n): BIUSET Ha CKOPOCTb CYLLKW 1 NOLATOTOBKM CbIpbS K 00XUTY.

- 30Ha KanbLMHUpOBaHKS 1 cniekaHns (TAc): onpegenser kayecTo obxura n 0bpas3oBaHNs KIUHKEPa.

- 3oHa oxnaxaeHnus (T30): BNusieT Ha OCTbiBaHWE KIMHKEpa M Ha ero ¢uanyeckue ceoictea. CocTtas
oTxogswmx razos: Cogepxanne CO2, 02 n CO oTpaxaeT NOMHOTY CropaHus Tonnmnea U 9 EKTUBHOCTb
npouecca.

Copepxanue CaOcB B MaTepuane: OLeH1BAETCS KOCBEHHbIM METOAOM U SBNSETCS NoKasaTenem cre-
MEHN OKWUCMEHUS M KayecTBa KNWHKepa. * [paHynoMeTpuYeckne xapakTepucTukn Matepuana, BAMSIOT Ha No-
BeJieHWe CbIpbsi B NEYN 1 Ha Ka4eCTBO NOMy4aeMoro KnmHKepa.

YAyYLWMTb Ka4eCTBO NOoMyvaeMbl NPOAYKLMM, MOXHO NYyTEM KOHTPONS TemnepaTtypbl W Apyrux napa-
MeTpoB, 0b6ecrneumBas NonyyeHue KnHKepa C xenaembiMi Xxapaktepuctkamu. VI3HoC yTepoBku neuu, 13-
MEHEHWe CKOPOCTY BpaLLeHuWsl, HepaBHOMEPHOE pacnpefenieHne Chlpbsi B NEYN, TOKE MOXET BIUSATL Ha NPo-
Lecc obxura n co3aaeatb HenpeackasyeMble U3MEHEHUs B €ro xapakTepuctukax. HectabunbHoCTb cocTaBa
MCXOLHOTO Chipbs (LLama) Takke NPUBOAMT K OTKMOHEHMSIM B npoLecce obxura. XMMUYECKUiA COCTaB Cblpbst
HanpsIMyo BAMSIET Ha TemnepaTtypy NnaBneHus, CKOPOCTb 06pa3oBaHUs KIMHKEPa W, B UTOre, Ha Ka4yecTBo
KOHEYHOro npoaykTa.
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METO/Ibl AETEKTUPOBAHWA BONESHEM W
CTPECCOBbIX GOCTOAHWUW PUCOBBIX NOJEN
[10 JAHHBIM CIIYTHWUKOBOI 0 MOHUTOPWHI A

MANALIMXWH HUKONAN BACWNbEBNY,

CTapLUI/II7I npenogaBatesib Ka(*)eﬂpbl JKCnnyaTaumMm n TEXHUYECKOro cepsnca

KONECHUKOB AMUTPYI POMAHOBMY

CTYAEHT
Orb0Y BO «KybaHckuii rocyapCTBEHHbIN arpapHblil yHuBepeuTeT umenn U.T. TpybunuHay

AHHoTauus: [laHHas HayyHas CTaTbsl MOCBsLIEHa METOaM AETEKTUPOBaHNS GONe3HeN 1 CTPECCOBbIX COCTO-
SHWA PUCOBbLIX MONel C MCMoMb30BaHUEM CMyTHUKOBOTO MOHWUTOPUHra. Puc SIBNSIETCS OfHOIA U3 KIHOYeBbIX
KYNbTYPHbIX pacTeHui, 06ecneymnBatoLLmMX NPOLOBONLCTBEHHY0 6E30MaCHOCTL MHOMMX PernoHoB Mupa. OfHa-
KO GONE3HM W CTPECChI MOTYT 3HAYUTENBHO CHU3UTL YPOXANHOCTL PUCOBBLIX MOJIEN, NOITOMY paHHEe BbisiBie-
HIe 3TUX Npobriem SIBNAETCS KPUTUYECKM BaXHbIM. B cTaTbe paccMaTpuBaloTCsi OCHOBHbIE METOLbI CMyTHUKO-
BOrO MOHWUTOPMHra, Takue Kak MymNbTUCMEKTparnbHOe 30HAMPOBaHWE, rMNepCnekTpanbHoe 30HAMPOBaHNE U
PAaMONOKaLMOHHOE 30HOMPOBAHWE, @ TaKkKe anropuTMbl aHanu3a AaHHbIX NS BbiSBNeHWUs GonesHein
CTPECCOB Ha PUCOBbIX MOMSX.

KnioueBble cnoBa: puc, GonesHn pacTeHni, CTPECCOBbIE COCTOSHUS, CMYTHUKOBbIA MOHUTOPUHT, MyNbTUC-
NeKTparnbHOe 30HAMPOBaHME, TMNEPCNeKTPanbHOE 30HAMPOBaHME, PAAMONOKALMOHHOE 30HAMPOBaHME, aHa-
13 AaHHbIX.

METHODS OF DETECTION OF DISEASES AND STRESS CONDITIONS OF RICE FIELDS BASED ON
SATELLITE MONITORING DATA

Malashikhin Nikolay Vasilievich,
Kolesnikov Dmitriy Romanovich

Annotation. This scientific article focuses on methods for detecting diseases and stress conditions in rice
fields using satellite monitoring. Rice is one of the key staple crops ensuring food security in many regions of
the world. However, diseases and stresses can significantly reduce rice yields, making early detection of these
issues critically important. The article discusses major satellite monitoring methods such as multispectral imag-
ing, hyperspectral imaging, and radar remote sensing, along with data analysis algorithms for identifying dis-
eases and stresses in rice fields.

Key words: rice, plant diseases, stress conditions, satellite monitoring, multispectral imaging, hyperspectral
imaging, radar remote sensing, data analysis.

BBegeHune

Puc aBnseTca ogHUM W3 KNKoYeBbIX NPOLOBOMBCTBEHHBIX KYMbTYPHBIX PACTEHWIA, UTPAOLLMX BaXHYHO
ponb B 06ecrneyeHmm NpoaoBONbLCTBEHHOM Be30nacHoOCT MHOrMX cTpaH. OgHako BonesHn 1 CTpeccoBble Co-
CTOSIHUSI PUCOBBIX MOSIEN MOTYT CEPLE3HO YrpoXaTb YPOXaNHOCTU 1 KayecTsy ypoxas. 1o aaHHbIM Food and
Agriculture Organization (FAQO), 6onesHu puca mMoryT npusecTu k notepe ypoxas 4o 30% wnu gaxe 6onee,
4TO OKa3bIBaeT CYLIECTBEHHOE BNUSHNE Ha CENbCKOE XO3ANCTBO 1 SKOHOMMUKY.
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CnyTHUKOBbI MOHUTOPUHT NpeacTaBnseT cobon ahPEKTUBHBIN MHCTPYMEHT ANS paHHEro obHapyxe-
HWs BOne3Hemn 1 CTPECCOBbLIX COCTOSHWN Ha PUCOBLIX NONsX. CNyTHUKOBbIE AaHHbIE, NOMYYEHHbIE C MOMOLLbIO
PasnnyHbIX METOAOB 30HAMPOBAHNSA, MO3BOMSIOT aHANN3NPOBATL 300POBLE PACTEHWUN HA BOMbLUMX TEPPUTO-
PUSIX C BbICOKUM paspeLLeHneM 1 B peanbHOM BpeMEHW. OTO NOMOraeT arpoHOMam M hepmepam NpuHUMaTh
CBOEBPEMEHHbIE Mepbl ANs NPEA0TBPALLEHNS Yiiepba 1 CHUKEHUS YPOXKaMHbIX MOTEpb.

Llenb gaHHoR cTaTbk cOCTOUT B 0630pe M aHanm3e OCHOBHbLIX METOAOB AETEKTUPOBaHWS BonesHen u
CTPECCOBbIX COCTOSIHUI PUCOBBIX MOJIEN C UCMONb30BAHWEM CMYTHUKOBOrO MOHUTOPUHIa. B cTatbe paccmaT-
PUBAIOTCS Pa3fyYHbIE TEXHOMOMMW 30HAMPOBAHUS U METOAbI aHanNW3a faHHbIX, @ TakKe NPUBOAATCS NPUMEpbI
nccnegoBaHNUiA M pesynbTathl, AEMOHCTPUPYHOLLME 3 EKTUBHOCTb NPUMEHEHUSI CMYTHUKOBOrO MOHUTOPYHT
ANS NOAAEPXKKA YCTONYMBOTO CENBCKOrO X035MCTBa 1 06ecneyveHmns NpogoBoNbCTBEHHON Be30nacHoCTH.

OcobeHHOCTH Bone3Hen U CTPECCOBBLIX COCTOAHUN pUca

PuC kak KynbTypHOE pacTeHue NoABEPXeEH pasnnyHbiM 60NE3HAM 1 CTPECCOBLIM COCTOSHUSM, KOTOPbIE
MOTYT 3HAYUTENTbHO CHU3UTb YPOXAMHOCTb M KAYecTBO ypoxas. [oHMMaHne ocobeHHoCcTen aTux bonesHen u
CTPECCOB SBMNSAETCS KIHOYEBLIM ANt UX 3(DPEKTUBHOTO SETEKTUPOBAHWS C UCMOMb30BAHWEM CMYTHUKOBOIO
MOHMUTOPUHTa.

1. bonesHu puca:

1  baktepuanbHble 6onesHu: Hanpumep, baktepuanbHbin oxor nucTbes (Blb) n 6akTepuanbHbIi
oxor nnogos (Bbf).

1 T'pubkoBble 6onesHu: Hanpumep, nupukynspuos (bopsba benbiMu yrpesamu).

1 BupycHble 6onesnu: Hanpumep, octpoymHas bonesHb Bypon (RSV) n anakosas 6enas neHTouka
(RWWV). [3]

2. CtpeccoBble COCTOSIHUSA pUca:

1 3acyxa: HegocTaTtok Bofbl MOXET MPUBECTM K 3acyxe pacTeHuit, YTo ocnabnseT ux u cnocob-
CTBYeT pa3suTuio 6onesHen.

1 ConeBo#u cTpecc: M36bITO4HOE COAEPKaHME CONM B NOYBE MOXKET BbI3blBaTb CTPECC Y PACTEHMN,
YXyALLas ux 340pOBbE.

1 TennoBou cTpecc: Bbicokue TemnepaTypbl MOTYT HEFaTUBHO BMWSTL HA POCT U pa3BUTHE puca,
aenas ero bonee ys3suMbIM Ans 6onesHen.

Mpumepb! uccnenoBaHUin U pe3ynbTaThbl

[Ans vnntoctpauun 3 eKTUBHOCTM CMYTHUKOBOMO MOHMTOPUHIA B AETEKTMPOBaHUN BonesHei n cTpec-
COBbIX COCTOSIHUIA prca Bbinn NpoBeaeHbl pasnnyHble UccnefoBaHns. Himke npueedeHbl NpUMepb! Takux uc-
CnefoBaHNi 1 X pesynbTatbl:

1. WUccnepoBanne Ne1: MoHMTOpMHr 3aboneBaHMii puca € MCNONb30BaHMEM MYyNbTUCHEK-
TpanbHbIX AaHHbIX

1 MeToamka: B vccrienoBaHWy MCMONb30BANUCh AaHHbIe C MyNbTUCTIEKTPANbHOrO CryTHUKa Landsat
AN MOHUTOPUHIa pacnpocTpaHeHns BakTepuanbHOro oxora NUCTLEB puca. [5]

T PesynbTatbl: AHanu3 cnekTparbHbIX CUrHaTyp NO3BOMWI BbISBUTbL XapaKTEPHbIE U3MEHEHUS B OT-
paxaTernbHOCTX PUCOBLIX MONeEN, CBA3aHHble C Hanuunem 6onesHn. OBHapyxeHHble 0bnact ¢ BbICOKAM
puCcKoM 3aboneBaHns Bbinn TOYHO BbiAeneHb! U NOATBEPKAEHbI MOYBEHHBIM U KITMMATUYECKUMU AaHHbIMU. [5]

2. Wccneposanune Ne2: OnpepeneHue CTpPecCoOBbIX COCTOSHUM pUca C MCMONb3OBaHWEM [U-
nepcnekTpanbHbIX AaHHbIX

T MeToauka: B aTOM uccreoBaHUM UCMOMb30BaNUCh AaHHbIE TMNEPCNEKTPANBHOMO 30HANPOBAHNS
L0151 BbISIBIEHWS CTPECCOBbIX COCTOSIHUIA pUCa, BbI3BaHHbLIX CONEBbLIM CTPECCOM. [4]

1 PesynbTatbl: AHanu3 crekTpanbHblX XapakTePUCTUK NO3BONUI ONPeLennTb YPOBEHb CONMEBOrO
CTpecca Ha pUCOBbIX MOMSX C BbICOKOW TOYHOCTBH. Bbinn BblgeneHbl 30HbI C NOBbILIEHHBIM COAEpKaHNeM
COMK, YTO COrNacoBanoCh C AaHHbIMW MOYBEHHOIO COAEPXaHMS COMMU.

3. WUccnegoBanue Ne3: UHTerpauma SAR n MynbTUCNEKTPanbHbIX AaHHbIX ANA OOHapyXeHWUs
3acyxu

1 Metoauka: B gaHHOM vccnefoBaHUM UCMONb30BaNach WHTErpaums AaHHbIX PagmoriokaLyoHHOTO
30HAMPoBaHus (SAR) 1 MymnbTUCTEKTPANBHOMO 30HAMPOBAHNSA 415 0BHAPYKEHWS 3aCyX1 Ha PUCOBBIX NONSX. [2]
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1 Pesynbtatbl: CUHTE3MPOBaHHbIE AaHHbIE MO3BOMNAN TOYHO ONpeaenuTb 0brnacT ¢ HegocTaTou-
HbIM YPOBHEM BJIAXHOCTM, CBUAETENLCTBYS O 3aCYLUIMBbIX YCMOBUSX. TO NO3BOMNMAMO NPUHATL MEPbI MO On-
TUMM3aLWW NOSIUBA U YNPaBIEHNO pecypcamu. [2]

4. Wccneposanue N24: MpumeHeHMe METOAOB MalMHHOrO 00y4YeHus ana knaccudmkauum 6o-
ne3Hen puca

1 Metoauka: B 3TOM 1ccnenoBaHuM UCNoOmNb30BaIUCh anropUTMbl MaLUHHOTO 0ByYeHusi, 0ByyeH-
Hble Ha MyNbTUCNEKTPAsbHbIX JaHHbIX, AN aBTOMATMYECKOM KnaccuuKaumm pasnuyHblX TUMOB BonesHen
puca.[3]

1 PesynbTatbl: Mogenu MawmHHOrO 0By4eHns ycnewHo knaccuduumpoBanm 3abonesaqus puca ¢
BbICOKOM TOYHOCTbI0. OTO MO3BONSET CO3AATh aBTOMATU3MPOBAHHbIE CUCTEMbI MOHUTOPWHIA 340POBbLS PUCO-
BbIX nonei. [3]

Kaxgoe n3 atux uccrefoBaHuin JEMOHCTPUPYET NOTEHUMan CnyTHUKOBOTO MOHWUTOPWHA Anst achdek-
TUBHOTO OBHapyeHust 60nesHen 1 CTPECCOBbIX COCTOSHWIA HA PUCOBLIX NOMsX. Mcnonb3oBaHWe pasnnyHbIX
TUNOB CMYTHUKOBbIX AAHHBIX ¥ anropUTMOB aHanu3a fno3BONSET TOYHO ONpenensiTb NPOBIeMHbIE 30HbI, YTO
cnocobeteyet 6onee apdekTUBHOMY YNpaBEHUO CEbCKOXO3ANCTBEHHBIMM YroAbsAMA W MOBLILEHMIO YPO-
XanHOCTY puca.

3akntoyeHue

B aaHHOM cTaTbe Oblnn paccMOTPEHbl METOAb! CYTHUKOBOMO MOHUTOPWHIA ANS AETEKTMpOBaHUs 60-
INe3HeN M CTPECCOBbIX COCTOSIHMI PUCOBbIX Nonen. OCHOBLIBASCH HA NPEeACTaBMEHHbIX UCCea0BaHMsX U pe-
3ynbTaTax, MOXHO CAenathb CreaytoLime BbIBOAb!:

1. JdheKTMBHOCTb CNYTHMKOBOrO MOHMTOPUHIA: VccnenoBaHus NOKasblBakT, YTO CMYTHWUKOBbI
MOHWUTOPUHT SBNSIETCH 3(HEKTUBHBIM UHCTPYMEHTOM ANSt PaHHEro obHapykeHust BonesHein u CTpeccoBbiX
COCTOSIHWI Ha PUCOBbIX NONsX. PasnnyHbie TUMbl CMYTHUKOBLIX JAHHbIX (MyNbTUCTEKTPanbHbIE, rMnepcnek-
TpanbHble, pagnoriokaLoHHble) No3BONSIT NoNyYaTh MHPOPMALWIO O 300POBLE PACTEHWUN Ha GOMbLUMX Tep-
PUTOPUSIX C BbICOKUM paspeLLEHNEM.

2. [pakTtnyeckoe npumeHeHue: Pe3ynbTaTbl UCCNEL0BaHWA UMEIOT NPAKTUYECKYI0 3HAYMMOCTb A4
CENbCKOr0 X03SCTBA W CENbCKOXO3ANCTBEHHBIX mpeanpuatuid. OnepaTuBHoe o6HapyxeHune GonesHen W
CTPECCOoB M03BONSET CBOEBPEMEHHO PearMpoBaTh 1 NPEANPUHUMATL MepbI MO 3aLLMUTE PUCOBLIX KyNbTyp.

B uenom, CnyTHUKOBbLIA MOHUTOPUHI SIBMSIETCS NEPCMNEKTUBHLIM MHCTPYMEHTOM NS CENbCKOro X034 -
cTBa 1 0b6ecneyeHms NpoaoBONbLCTBEHHON Be30NacHOCTU. MPUMEHEHNE COBPEMEHHBIX TEXHOMOTUIA NO3BONSET
MOBbICUTb YPOXAWHOCTb 1 YCTOMYMBOCTb PUCOBBIX MONEN K pasninyHbiM BONe3HsIM 1 CTPECCOBLIM hakTopam,
4TO SBMSIETCS BAXHbIM LUArOM K 06eCneyYeHmo NpoA0BONbCTBEHHON CTabUMBHOCTU U YCTOMYMBOIO Pa3BUTUS
CesbCKOro X03sincTaa.
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[INCTALIMOHHbIA MOHUTOPHHT NOCEBOB

MANALUIMXWH HUKONAN BACWNbEBNY,

CTapLUI/II7I npenogaBartesib Ka(beﬂ,pbl JKCnJiyaTauum U TeEXHUYECKOro cepsnca

HEMMAH JIUNIA POMAHOBHA

CTyA€eHTKa
OIrBOY BO «KybaHckuit rocyapCTBEHHbIN arpapHblil yHuBepeuTeT umenn U.T. TpybunuHay

AHHOTauuA: [NCTaHUMOHHBI MOHUTOPUHI NMOCEBOB C UCMOMb30BAHUEM CEHCOPHbIX TEXHOMOMA SBMSETCS
9(h(PEKTUBHBIM MOAXOLOM AJIS OLEHKM COCTOSIHUS CEeNbCKOXO3SNCTBEHHbIX Yrogui. B aaHHOW cTaTbe pac-
CMaTPMBALOTCS OCHOBHbIE METOAbI 1 TEXHONOMMMN OMCTAaHLMOHHOMO 30HAMPOBAHMUS ANst MOHUTOPKHIA NOCEBOB,
BKIKOYas MCMONb30BaHME CMYTHUKOBBIX AaHHbIX, 00paboTKy MynbTUCNEKTpanbHbIX 1306paxkeHuii 1 anropuT-
Mbl aHanu3a. OBCyxaalTcs NPEMMYLLECTBA ANCTAHLMOHHOIO MOHUTOPUHIA, Takne Kak onepaTUBHOCTb MOMYy-
YeHWs JaHHbIX, OOBEKTUBHOCTL OLEHKM COCTOSIHWS MOCEBOB M BO3MOXHOCTb MPUHATUS MHPOPMUPOBAHHDIX
peLLeHuit ANs ONTUMU3ALIMM YNPaBIEHNS CENbCKOXO3ANCTBEHHBIMY YTOAbSAMN.

KntoyeBble cnoBa: 30HAMPOBAHNE, MOHUTOPUHT, TEXHONOMN, 3P GEKTUBHOCTb, CENbCKOE, XO3SANCTBO.

DISTANT CROP MONITORING

Malashikhin Nikolay Vasilievich,
Neiman Liliya Romanovna

Annotation: Remote monitoring of crops using sensor technologies is an effective approach for assessing the
condition of agricultural land. This paper reviews the main remote sensing methods and technologies for crop
monitoring, including the use of satellite data, multispectral image processing and analysis algorithms. The
advantages of remote monitoring, such as the rapidity of data acquisition, the objectivity of crop condition as-
sessment and the ability to make informed decisions to optimize farmland management, are discussed.

Key words: probing, monitoring, technology, efficiency, agriculture.

Beenenue

CenbCkoe X0391CTBO ABNSETCH OOHOM U3 KMOYEBbIX OTPacnen, rae NpuMeHeHne COBPEMEHHBIX TEXHO-
Norvi UrpaeT peLLaroLLyto posb B ONTUMM3ALMM MPOM3BOACTBA U YBESTMYEHWUN YPOXXANHOCTU. [UCTaHUMOHHDIN
MOHMUTOPUHT MOCEBOB C UCMOMb30BAHNEM CEHCOPHbIX TEXHONOUA NpeacTaBnseT cobon MHHOBALMOHHbIN NOA-
X0f, NO3BONSALMA arpOHOMaM U CeSTbCKOXO3ANCTBEHHLIM NPEANPUATAAM 3DEEKTUBHO YNpaBnATb arpoaKo-
cucTemMamu.

CyTb AMCTAHLMOHHOMO MOHUTOPKHIA NOCEBOB 3aKMOYAETCS B UCMONb30BaHUK Pa3fnyHbIX METOLOB AW-
CTaHLMOHHOrO 30HAMPOBAHUS AN NOMyYeHWs MHGOPMaLMK O COCTOSHAW NOCEBOB Ha HOMbLUNX TEPPUTOPUSIX.
T MeTOAb! BKNKOYaOT B cebs aHanu3 MynbTUCNEKTPanbHbIX N306paXeHN, NOMTyYEHHBIX C MOMOLLBIO CryT-
HWKOB 1 GECNMNOTHBIX NeTaTeNbHbIX annapaToB, a Takke WCMOMb30BaHWe CMeLmMani3MpoBaHHbIX CEHCOPOB
AN U3MEePEHUs PasrnyHbIX NapaMeTpoB PacTEHWIA U MOYBbI.

OCHOBHbIe MeTOAbI AUCTAHLMOHHOTO MOHUTOPUHIa

T CnyTHUKOBOE ANCTAHLMOHHOE 30HAMPOBaHME

1 Micnonb3oBaHne MynbTUCTIEKTPanbHbIX U300paxKeHUi

1 MpumeHeHne faHHbIX C APOHOB

1 Paguo- 1 onTnyeckoe ANCTaHUMOHHOE 30HAMPOBaHME

WUcnonb3oBaHue AMCTAHLIMOHHOrO MOHUTOPUHIA AN OLIEHKU NOCEBOB
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[ANCTaHUMOHHBIA MOHUTOPUHT SBNSIETCS 3(DEKTUBHBIM MHCTPYMEHTOM ANS OLEHKU COCTOSHUS NOCEBOB
Ha pa3nnyHbIX 3Tanax ux pasBuTKS.

T OueHka cpa3 pocta u pa3BuTMa pacTeHuin: CryTHUKOBbIE M30OPaKEHNS U AaHHbIE, NOMYyYEHHbIE C
APOHOB, NO3BONSAIOT aHanM3MpoBaTb (Pasbl pocTa MoceBoB. Ha OCHOBE 3TWX [JaHHbIX MOXHO OnpenenuTb
Hayano BereTauMOHHOrO nepuoaa, (hasbl UBETEHUS W CO3PEBAHUS, YTO BaXHO A1 ONTUMU3ALMM BPEMEHM
cbopa ypoxas.[3]

1 Ucnonb3oBaHne MHAEKCOB Beretaumu: CnektpanbHble faHHble, Takne kak NDVI (vHgekc Hopma-
nm3oBaHHou pasHocTu Beretauun) n NDRE (MHAEKC HOpManu3oBaHHOM pa3HOCTM KPacHOro Kpasi), No3BosIsoT
OLEeHMBaTb 340POBbE PACTEHWA U NNOAOPOAMe NoYBbl. bonee BbICOKME 3HAYEHUS MHAEKCOB OBbIYHO YKa3bl-
BalOT Ha Gonee 300poBble 1 pasBuTble Nocesbl.[1]

1 AHanu3 napameTpoB pocta: [JaHHble AWUCTAHUMOHHOTO MOHWTOPWHIra MO3BONSIOT aHanM3NUpPoBaTb
napameTpbl pOCcTa paCTeHWN, Takue Kak NnoLyasb NOKPbITUS NOCEBOB, BbICOTA pacTEHUM, NMOTHOCTL NOCEBA U
Apyrue u3nornornyeckme XxapakTepucTuki. AT napameTpbl MOryT ObiTb UCMONB30BaHbI AN NPOrHO3MpoBa-
HWS YPOXXaNHOCTU M OLEHKN 3h(PEKTUBHOCTYU CENbCKOXO3ANCTBEHHBIX NPAKTUK.[6]

1 BbisiBneHne npobnemHbIX 30H: [UCTAHUMOHHBIA MOHUTOPUHT MO3BOMSET ONepaTUBHO BbISBNATH
npobnemHble 30HbI Ha NONsX, Tak1e Kak Hanuuue BonesHen, NecTpoCcTb NOCEBOB, HEAOCTATOK Brar Unn nu-
TaTeNbHbIX BELECTB. ITO NOMOraeT arpoHOMaM MPUHAMATb CBOEBPEMEHHbLIE MEpbl ANt YCTPaHEeHWs nNpo-
Brem 1 MUHUMM3aLuK yobITKOB.[6]

MpakTuyeckue npumepbI U UCccnefoBaHUA

[ANCTaHUMOHHBIA MOHUTOPUHT NOCEBOB HAXOAMT LIMPOKOE MPUMEHEHWE B CENbCKOM XO3SICTBE, 1cCre-
[0BaHUS W NpakTUYECKe NPUMEPLI KOTOPOro NOATBEPXAAOT 3DEKTUBHOCTb 3TON TEXHOMOMMM.

1. Onmumusayus ynpaeneHus y0obpeHusmu: M\cnonb3oBaHWe AaHHbIX AUCTAHLMOHHOTO MOHUTOPUH-
ra 4ns OUeHKu NNoJoPOAHOCTM MOYBLI NO3BOMSIET TOYHO ONpeaensTb NOTPebHOCTM B yAOBPEHUAX Ha pasHbIX
yyacTtkax nonsi. 3to cnocobeTByeT ONTUMM3aLMU UCNONb30BAHNS YOOOPEHUIA U CHUXEHWMIO 3aTpaT, a Takke
CHWXaeT HeraTMBHOE BO3LENCTBIE Ha OKpYXaloLLyto cpeay.[5]

2. KoHmponb enaxHocmu noyebl U onmumarbHo20 nonuga: CnyTHUKOBbIE JaHHbIE W AaHHble C Apo-
HOB MCMOMb3YKTCA ANS MOHUTOPUHIA YPOBHS BIIXHOCTY NOYBLI. JTO MO3BONSET ONPEAensTb y4acTku ¢ ge-
(bUUMTOM Brark M HacTpamBaTb PEXMMbl MOMMBa Ans obecneyeHns ONTUManbHbIX YCMOBUA pocTa pacTe-
HUI.[4]

3. [lpozHo3uposaHue ypoxaltiHocmu: AHanu3 cnekTpanbHbIX AaHHbIX U MHAEKCOB BereTauuy Ha oc-
HOBE CMyTHUKOBbIX M30OpaXeHun NoMoraeT NporHo3npoBaTh YPOXanHOCTb elle 40 Havana cbopa ypoxas.
JT0 NO3BOSISET NPefBMAETb NOTEHUWanbHble NPobieMbl U NPUHAMATL PELLEHUS N0 YNPaBEHNIO NOCeBaMM
3abnaroBpemMeHHo.[5]

4. BeigeneHue 3abonesaHull pacmeHul: [MCTaHUMOHHOE 30HAMPOBAHWE MO3BOMSIET OMEepaTUBHO
BbISIBNATL 3aboneBaHus 1 BpeauTenen Ha nonsx. PaHHee obHapyxeHue No3BonseT NpUHAMaTb Mepbl Mo
Bopbbe ¢ 3abonesaHnAMM, MUHUMU3NPYS NOTEPU YPOXKas.

MepcnekTuBbl

[MCTaHLMOHHbIN MOHWUTOPUHT MOCEBOB NPeaCTaBnseT coboi NePCNeKTUBHYIO TEXHOMOMI.

11 PasButiie anroputMoB ¥ aHanuUTVKW: MNepcnekTyBbI BKMKOYAOT pa3Butine 6onee TOYHbIX 1 AP deKTuB-
HbIX anropuTMOB 0BpaboTKM 1 aHann3a AaHHbIX AUCTAHLMOHHOTO MOHUTOPUHIA. 3TO NO3BONUT nony4yatb 6o-
ree nonesHyto 1 TOYHYK MHPOPMALMIO O COCTOSHAW NOCEBOB.

1 WHTerpaums ¢ HTepHeTom Beweit (1oT): MepcnekTuBbI BKKOYAKOT MHTErpaLymio AaHHbIX AUCTaHUMOH-
HOrO MOHMTOPUWHra ¢ MHTepHeToM Bewwei (IoT), 4To no3BonuT co3aatb 6onee NONHyK W aBTOMATU3MPOBAH-
HY}0 CUCTEMY YNPABIEHNS CENbCKOXO3ANCTBEHHBIMU YTOAbSMMU.

1 YnydlleHne yCTOMYMBOCTM CeNMbCKOro X03sancTea: Kcnonb3oBaHue AUCTAHLUMOHHOMO MOHWUTOPKHIA
MOMOXET CEeNbCKOMY XO03MCTBY CTaTb Bonee yCTONUMBbLIM W JKOMOrMyeck 6e3onacHbIM 3a CHET ONTUMMU3a-
LM NCNONb30BaHUS PECYPCOB W CHUKEHWS BO3LENCTBUS HA OKPYXaloLLYyHo cpefy.

3aknwoyeHue

[NCTaHLMOHHBIN MOHWUTOPUHI NOCEBOB NpeacTaBnsieT coboi NepcnekTMBHOE HanpaBneHue Ans cenb-
CKOTO XO3MCTBA. JTa TEXHONorMs obecneynBaeT onepaTuBHbIN U OGBEKTUBHBIA KOHTPOMb 38 COCTOSHUEM
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MOCEBOB, NO3BOMAS CETbCKOXO3ANCTBEHHBLIM MPEANPUATASIM ONTUMM3NPOBATL PECYPCHI U NOBLILIATL YpoXKa it-
HOCTb. HECMOTpS Ha BbI30BbI, Takue Kak He0BX0AMMOCTb YNYULLEHUS TOYHOCTM JaHHbIX U MHTErpauum ¢ gpy-
MMM TEXHOMOVSIMK, NEePCNEKTVBbLI Pa3BUTKS ANCTAHUMOHHOTO MOHUTOPUHIa NOCEBOB BECbMa 0OHaaexuBa-
toT. byayLee cenbckoro xo3sancTea BygeT onupaTbCs Ha NOCTOSIHHOE COBEPLUEHCTBOBAHME STUX TEXHOSIOMUI
ANs JOCTKeHNs Gonee aeKTUBHOMO WU YCTONYMBOIO NPOU3BOACTBA.
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NHCTUHKTbI COBAK

MUXAUNOBA CObA ANEKCEEBHA

CTyAeHT 1 Kypca hakynbTeTa BETEPUHAPHON MeANLMHBI
®rb0Y BO «MockoBckasi rocyaapCTBEHHAs akafemus
BeTepuHapHON MeaunLmHbl 1 BuotexHonorn — MBA umenn K.M. CkpsbuHay

1 Okzydzr 2 twwlCtsofgHidilssjdddzO v Ols! W dzO
dokmop buonoaudeckux Hayk, doyeHm, 0oueHm Kkagheopb|
2eHemUKU U pa3gedeHusi XUgomHbIX uMeHu B.®. Kpacoms!
@Ir60Y BO «Mockosckas 2ocydapcmeeHHas aka0emusi
gemepuHapHol MeOuyuHb! u buomexHonoauu — MBA umeru K.M. CkpsibuHa»

AnHoTauus. Cobakn — 3T0 XMBOTHbIE C CUMbHO Pa3BUTLIMU MHCTUHKTaMW. OHU B3aUMOZENCTBYIOT C OKpYXa-
HOLLMM MUPOM CKBO3b MPM3MY MHCTUHKTOB, 9TO MOMOraeT UM afanTUpOBaThCs K Cpeae 0buTaHus. IHCTUHKTHI
OBVXYT NUTOMLUAMK, 3aLMUTUTLCS OT ONAcHOCTU, YCrewWwHO A06bITb NULLY, OTbICKATb YKPOMHOE fOTOBO 11 BOWTM
B 6onee 6narononyyHble yCnoBus Ans pasMHoXeHus. B nobaBok, MHCTUHKTLI 6a3upytoTcs Ha pednekcax, aTo
peakuns opraHu3Ma Ha OKpyXatoLLyto Cpedy, KoTopasi HamofnHeHa pasgpaxutensmu. Bo Bpems B3pocneHus
cobaka npuobpeTaeT MoAenb NMOBEAEHWS, KOTOPYIO MUTAOT BPOXAEHHbIE MHCTUHKTLI. Ocobb MOXET BECTu
cebs bonee BpaxaebHo, nmbo HaobopoT 6onee nackoBo, Yem ee copoanyn. Bnagenbupl B NOMbITKax CKOp-
PEKTMPOBaTb HEXenaTenbHoe noBedeHne 3abbiBaloT, YTO Hago 06paTWTh BHUMaHWE Ha NepBOObLITHbIE MH-
CTUHKTbI, BeAb 3TO W €CTb CNEACTBME AEBUAHTHbIX NPUBLIYEK, MOSTOMY pa3paboTka 3TOM CTaTbi U NPOBEAEH-
HOE MccnegoBaHNe akTyanbHo.

KntoueBble cnoBa: KMHOMOMS, MHCTUHKTBI, yNpaBisieMas ropoackas cobaka, pasapaxuTenb, pednekcsl.

THE INSTINCTS OF DOGS
Mikhailova Sofya Alekseevna
Scientific adviser:Lepekhina Tatiana Viktorovna

Abtract. Dogs are animals with highly developed instincts. They interact with the world around them through
the prism of instincts, which helps them adapt to their environment. Instincts drive pets to protect themselves
from danger, successfully get food, find a secluded lair and enter more prosperous breeding conditions. In ad-
dition, instincts are based on reflexes, it is the body's reaction to the environment, which is filled with irritants.
During adulthood, the dog acquires a pattern of behavior that is nourished by innate instincts. An individual
may behave more hostile, or vice versa, more affectionately than its relatives. Owners, in their attempts to cor-
rect undesirable behavior, forget that they need to pay attention to primitive instincts, because this is a conse-
quence of deviant habits, therefore the development of this article and the conducted research is relevant.

Key words: cynology, instincts, controlled urban dog, irritant, reflexes.

UT0 Xe Takoe WHCTUHKTbI 1 MOYEMy OHW PYKOBOAST noBeaeHueM cobaku? Moyemy npeobnapaHue He-
KOTOPbIX MOBEAEHYECKNX peakuuit Bblaensietcs nutomuem? Heobxoanmo KOppekTUpoBaTh CreacTsue, T.e.
yXe CNOXEHHOe HenpaBubHOE NOBEeAEeHNE UNK camy NepBONPUYMHY - MHCTUHKT?

VIHCTMHKT - 3TO BPOXOEHHOE CTPEMIIEHNE COBEpLUATb PsiA ONpedeneHHbIX AeACTBUN N0 Be30T4ETHOMY
nobyxaoeHuto [1]. LpeccupoBka 06bl4HO HEObXoaMMa, Korga MHCTUHKTMBHOE MoBedeHne cobaku okasbiBaeT
HeraTUBHOE BNUSIHWE Ha COBMECTHYH) XM3Hb, MOSTOMY He0OX0ANMO LieneHanpaBneHHo paboTaTb NPOTUB 3THX
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WHCTUHKTOB [3].

Kak npaBumno MHCTUHKTbI NOAPa3aensitoTCs Ha YCNoBHble 1 6e3yCroBHbIE.

YCrOBHbIE WHCTUHKTBI - 3TO NpUOBpeTeHHas!, BbICTPOEHHAs peakuus NUTOMUA Ha pasgpaxuteni B
okpyxatoLen cpeae. PopmmupyeTcs HayyeHue 3a CHET NOCTOSHHOTO NMOBTOPEHWS AEACTBUN 1 BOCTIPUSATIE XN-
BOTHbIM.

Be3ycrnoBHbIN MHCTUHKT - 3TO CMOXHas (MOMUCKO - NULLEBAs, pPOAUTENbCKas, NonoBasi, 060poHUTENbHAS,
coumarnbHas) unu npocrtas (Y1xaHue, MopraHue, OblxaHue) peakuumn, kotopble 6a30BO MCMOMb3YHTCSA Opra-
HW3MOM OT NPUPOAbI, OT POXKAEHNUS.

1. MouckoBo - NULLEBON UHCTUHKT. XKNBOTHOE, KOTOPOE WCMbITbIBAET YYBCTBO rON0AA MM CTpagaeTt
PacCTPOCTBaMK MULLEBOTO NOBEAEHNS, NPUHUMAETCs 3a nouck eabl. O4eHb YacTo cobaku 03ab04eHbI Takum
noBeLeHeM, NOSTOMY NEPECTAIOT CMbILATh KOMaHZAbI MPOBOAHWKA UMW pearypoBaTh Ha pasgpaxuTen.

2. NonoBown UHCTUHKT. Bo BpeMs Teuku Cyka BefeT cebst HeTepnenneo, OTCTPaHSIETCS OT XO35€EB, CY-
eTuTcs, 6ecnokoiiHo cebs BbINM3bIBAET, OTKa3sbiBaeTCs OT efpl 1 Bofdbl. Cobaku ¢ npeobnagatoLmm nonosbIM
WHCTUHKTOM MOTYT CUIbHO TEPSTH BEC, UCTOLLAS HEPBHYHO CUCTEMY, MOAOMTY BbITh W NasTb.

Kobenw B cBOK 04epeab CTaHOBATCA Bonee TakTUMbHbIMK, 3anpUMETHB CyKy BO BpeMst Teuku. OHM Ya-
CTO NEpeCTaroT CNyLLaTbCs, BNe3atT B Apaku C COPOaNYaMu.

3. PoguTtenbCkun MHCTUHKT. Bo Bpems pogoB M neproga B3pOCNeHus, naktaumm, cyka 06ecnokoeHa
nosiBNeHnemM noTomcTBa. locne pogopaspeLLeHus, cobaka akTMBHO 3aLLMLLAET LLEHKOB, KOPMMUT WX, BbINN3bl-
BaeT. [oB3pocnes., LeHKM 0By4atoTcs Y MaMbl peakuun Ha pasgpaxuTend, MaTb NpPUBMBAET M HEKOTOpbIe
©e3yCrnoBHble MHCTUHKTBI.

4. CounanbHbIi MHCTUHKT. Cobakn - CTaliHble XMBOTHbIE. MIHCTUHKTMBHO B HUX 3amnoxeH pednekc
noapaxaHus, onpesenexue nepapxun. Monoabie 0cobu paBHSIOTCS Ha B3pOCHbIX, NpUBNEkas 3a coboi LeH-
KOB, @ NMOXMWNbIE JepXaTcs B CTOPOHE.

5. O6opoHUTENbHBLIN MHCTUHKT. Cobaky YacTo pearmpyloT NlaeM Ha pasgpaxuTenb BO BPEMS aKTUB-
HOro 060POHEHNS, OHW FOTOBbI 3aLyMLLATh Kak cebsl, Tak 1 X035MHa, BO BPEMS BCMIECKa arpeccuit XMBOTHOE
Haxo4uTCs B CTPecce, YacTo Ype3MepHas 3nocTb BefeT 3a cobon HEBPOTUYECKME PACcCTPOACTBaA. Takue 3a-
BoneBanus HyXaaKTcs B KOPPEKTUPOBKE OMbITHOO BETEPUHAPA.

HekoTopbiM 0COBSAM MpuCyLLa NaccMBHAs arpeccusi, OHa BbIPaXaeTCcsa Kak NpaBuIo B XenaHuu crps-
TaTbCs, Ybexartb OT pasgpaxutens. Pecypc XWBOTHOTO HanpaBneH Ha CaMOCOXpaHeHue, Be3 TaKTUIbHOMo
B3aUMOZENCTBMSA C NyratoLym 0bbekToM [2]. PopMbl 1 CTeNeHb NPOSBMEHUS UHCTUHKTOB 3aBUCAT Kak OT ont-
310NIOTMYEeCKOro COCTOSHUSA OpraHu3Ma, Tak W OT BNUSHUS BHELWHeW cpefbl. bnarogaps aTomy nposiBneHne
WHCTUHKTOB Yy B3pOCIION cobakm BCerha OCOXHEHO NPUOBPETEHHBIM OMbITOM.

[ng Toro, YTo6bl y3HaTb, HACKOMBKO Cpefa 0bUTaHNa 1 B3pallMBaHWS NMTOMUA BNMSET Ha npeobnaaa-
HWE WHCTUHKTUBHBIX Peakuuid, Mbl NPOBEN TECTUPOBaHWe cpeamn ocobei, KOTOpble nonanu B CEMbIO nocne
aTana B3pocneHus U cobaku, KOTOpble HAXOAWUNUCL B CEMbE C MEPBbIX AHEN XU3HW. [INs YnCTOTbI aKenepu-
MeHTa 6bIno onpoLLeHo 35 BnaaensLes cobak.

Heobxoaumo 6bino oueHUTb NpeobnagaHne onpeneneHHbIX MHCTUHKTOB B ObITy, OLEHKY Hago Obino
BbICTaBUTb MO AecATUOANbHON LWKase.

Mcxoms m3 pesynbTaToB TECTUPOBAHWS ObINIO YCTAHOBMEHO, YTO cobaku BbIpoCwMe Ha ynuue, Obinn
Bonee CKMOHHbI K O€BWAHTHOMY MOBeAEHWI0, koTopoe 6a3vpoBanocb Ha OBOPOHMTENbHbLIX MHCTUHKTAX.
Ocobb 4acTo nposBnsna arpeccuio K AeTaM, APYrMM SOMALLHUM XWBOTHbIM, OCOBEHHO AaHHas Mogdenb no-
BEJEHWS BbipaxeHa BO BpeMsi KopMreHus. 3T cobaku Gonee xaaHo ynoTpebnsny nuLly, OXpaHsnm MUCKY C
e10M.

Takke faHHble MUTOMLbI OTNIMYMNKCL Bonee pasBUTLIM POAUTENBCKM UHCTUHKTOM, CykW Bbinn Gonee
TPEneTHbI MO OTHOLLEHMIO K LieHkaM. Cobaku, BbIpoCLIMe Ha ynuuax, 6onee peBHOCTHO OTHOCUINCH K CBOEMY
X0351Hy. BO BpeMS urpbl XMBOTHbIE HE MOHUMALOT, KaK B3aMMOAENCTBOBATH C UrpyLLKaMK, Kak Urpatb Camo-
CTOSATENbHO MMM BECENUTLCA C COpoauyamu. M3-3a HexBaTKu COLManM3auuum MHCTUHKTBI Bbinu Gonee
obocTpeHsbl, cobaka rotoea 3awmilats ceds B ntobon MOMEHT.

HeraTuBHOE BO3LeNCTBME Ha NCUXMKY COBaKM MOXET NPOM3OMTU 13-3a PasfnyHbIX (PaKTOPOB, 1 BaXHO
yunTbIBaTb WX, YTOBbI 06ECNeUnTh XopoLuee (u3nYeckoe 1 ncuxmnyeckoe bnarononyyue nutomua. Bot Heko-
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TOpble U3 OCHOBHbIX (haKTOPOB, KOTOPbIE MOTYT OKa3blBaTb HEraTWBHOE BO3AENCTBME Ha NCUXMKy cobaku: 1.
HepnocraTok 3aHSTUIA U PU3NYECKON aKTUBHOCTU: eCnn cobaka He MoNyYaeT JOCTAaTOMHO (hU3MYECKUX Harpy-
30K W1 3aHSTUN, 3TO MOXET NPUBECTY K CTPECCY, U3NMMLLHEN SHEPrUM N HeXenaTenbHOMY noBefeHunto. 2. Heno-
CTATOYHOE BHUMaHWe U coLmanu3auus; OTCYTCTBME BHUMAHWS, MobBK M colupManmaaLmm MOXET Bbl3BaTb Y
cobaku YyBCTBO OANHOYECTBA, TPEBOXHOCTb W axe arpecciBHoe noseaeHue. 3. HebnaronpusitHas cpeqa:
MroX1e YCroBWs COAEPXaHus, LyM, XONOA UMK Xapa, OTCYTCTBIUE YEANHEHMUS 1 KOMCOpTa TakKe MOryT Hera-
TUBHO BRMSTb Ha NCUXMKy cobaku. 4. HekoppekTHast KoppekLnsi NOBEAEHUS: UCTOMb30BaHWe CINLLKOM CTPO-
MX UK HACUNBCTBEHHbIX METOLIOB KOPPEKLMM NOBEAEHUS, @ TakKe HEOCTAaTOYHOE 0ByYeH e Yepes NoNoxu-
TenbHOe MOAKPENNeHne MOXET Bbl3BaTb Y cobakn cTpecc W ctpax. Ytobbl 13bexaTb HeraTUBHOrO BO3ae it
CTBUSI HA MCUXMKY CODaKM, BaxHO 06eCneunTb eil AOCTATOYHOE KONMYECTBO (OM3NYECKIX HArPY30K, BHUMaHWS,
NoGBN W MPaBUNBHOTO BOCMUTAHMS. Takke perynsipHble MOCELLEHUs BeTepuHapa, NpaBUNbHOE MUTaHWe U
3a60Ta 0 KOMOPTHBIX YCIIOBUSAX NPOXMBAHUS MOMOTYT COXPAHUTL NMCUXUYECKOE 3A0POBLE BALLETO MUTOMLIA.

B coBpeMeHHOM MUpe BETEPUHAPUM UCMONb3YHTCS TEXHUKN U METOAbI NEYEHUS! HEYPaBHOBELLEHHbIX U
TPEBOXHbIX 0CO0EI CTaHAAPTHO NPOTOKONY, KUBOTHBLIM BbIMMCHIBAKT aHTUAENPECCAHTbI, HEMPONENTUKN UK
TPaHKBUNM3aTOPbl. KpaTkoBpEMEHHbIN Kypc NpenapaToB C UCMoMb30BaHeM 06paTHOrO 3axBaTa CePOTOHMHA,
NHIMBUTOPOB 1 penakcaHToB crnocobeH AaTb HeOOXOAMMYIO MOYBY AMs Hayara KOPPEKTUPOBKM MOBEAEHMS
[PECCUPOBKOIA. YNpaxHeHs Ha BbIpaboTKy 10Bepust CoDaKM k MPOBOAHMKY TOXe CTaHYT BepHbIM Apyrom. Pe-
3IOMUPYS, XO4ETCs OTMETUTb, YTO Nt06OI MEeTOL APECCUPOBKM UMM NEYEHNS MMTOMLIA JOMKEH NOAOUpaTLCS
nof, NoBeAeHYECKMe 0COBEHHOCTI NUTOMLA, MECTO €ro B3paLlVBaHUs U OKpYXatoLLel cpeabl. YuuTbiBasi npe-
0bnafatoLLyo peakLmio XMBOTHOTO Ha Pa3apaXuTENb, MPOBOAHMK - APECCUPOBLUMK MOXET MOHATb, KaKOW UH-
CTUHKT JBWXET NUTOMLEEM M FPaMOTHO ero CKOPPEKTMPOBATb, NSl NPOBEAEHUS TECTUPOBAHMS MOXHO WUCMONb-
30BaTb pa3paboTaHHbIii HaMK OMPOC, 3TO NMOMOXET BbISIBUTL NPOGNEMbI.
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BAVAHNE NPENAPATA bAKCHH-BET HA
NHKYBALINOHHBIE KAYECTBA AWLL KYP
KPOCCA «PAZIOHEX®

THPYH BNAQUMHUP IPUTOPbEBIY,

A.B.H., npocheccop

BO/TYKOBA JIANIUTA AH30PUEBHA,

K.C.-X. H., OLIEHT

bIPHOKOB KUPUIIT HUKONAEBIY,

K.B.H.

POIMOHOBA HATA/bA BNAAVMWUPOBHA

K.0.H.
®rb0Y BO «MockoBckas rocyapcTBeHHas akagemus
BeTepuHapHON MeguLmHbl 1 BruotexHonormn—MBA umenn K.N.Ckpsibunay

AHHoTauus. MMoBbILwaoLMACS Cnpoc NoTpeduTeneit Ha NULIEBOE ANLO NPUBOAUT K HEOBXOAMMOCTYU MCKaTb
MyTV NOBbILLIEHUS NPOAYKTUBHOCTY Kyp. Mopoaa u KpOCC SMuHbIX Kyp SIBNSIETCS OCHOBOMONAratoLym npu pe-
LUEHMW MOCTABNIEHHON 3314, HO MpY 3TOM KpaiHe BaXHO MPUAEPXKNBATLCS ONTUMaNbHbIX 300TUTNEHNYe-
CKWX MoKasaTenei, Kak B COLepXaHuy NTuLbl, Tak M B MHKyGaTopun. OgHIM 13 BO3MOXHbIX CrIOCOGOB NOBbI-
LUEHMS MPOAYKTUBHOCTW NTULbI SBNAETCA UCMONb30BaHWE NPEenapaToB Ha OCHOBE HEMATOTeHHbIX MUKPOOpra-
HM3MOB Ha NTULIE POANTENBCKOTO CTaAA, NS NOBbILIEHUS PE3UCTEHTHOCTY.

KniroueBble cnosa: nHkybaLms, Kpoce «PafoHex», MUKpOKnMMaT, BaKciH - BET BbIBOAUMOCTb S,

THE EFFECT OF THE DRUG BAKSIN-VET ON THE INCUBATION QUALITIES OF EGGS OF CHICKENS
OF THE RADONEZH CROSS

Tyurin Vladimir Grigorievich,
Volchkova Lalita Anzorievna,
Biryukov Kirill Nikolaevich,
Rodionova Natalia Vladimirovna

Abstract. The increasing consumer demand for edible eggs leads to the need to look for ways to increase the
productivity of chickens. The breed and cross of egg chickens is fundamental in solving the task, but it is ex-
tremely important to adhere to optimal zoohygienic indicators, both in poultry and in the hatchery. One of the
possible ways to increase poultry productivity is to use drugs based on non-pathogenic microorganisms on
poultry of the parent flock to increase resistance.

Key words: incubation, Radonezh cross, microclimate, Baksin - vet egg hatchability.

OKcnepuMeHTanbHble 1CCnefoBaHNs MPOBOAMMMCL Ha NMTUUe kpocca «PapoHex» B BospacTe oT 400
100 420 pgHen.

[Ins pelienns nocTaBneHHbIX 3agay bbina otobpaHa ntuua B konuyectse 280 ronos, ¢ NocneayLen
NHKyGaLmMen nony4YeHHoro anua.
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[MpenapaT bakcuH-BeT ckapMnuBancs NTuLe B Cnefyowmx fo3ax:

1. KoHTponbHas rpynna nosyyarna Tosibko OCHOBHOW PaLyOH;

2. 1 onblTHas rpynna nonyyana MOMUMMO OCHOBHOIO panvoHa bakcuH - BET B 4o3e 5 MI/Kr XuBom
Macchbl;

3. 2 ombITHag rpynna nonyyana nOMUMO OCHOBHOTO pai1oHa bakcuH - BeT B 403€ 7 Mr/Kr XMBOW
Macchbl;

4. 3 onbITHas rpynna nonyyana nOMUMO OCHOBHOrO painoHa bakcuH - BeT B fo3e 10 Mr/Kr xuBon
Macchl.

FAiua, nosnyyYeHHble nocre UCKYCCTBEHHOMO OCEMEHEHUs NTULbI B KonuyecTse 680 LUTYK (C y4eTOM Bbl-
BpakoBkm ), paccopTMpoBanu B 8 NOTKOB, 6 NOTKOB M0 85 LUTYK WL, COCTaBUAM OMbITHbIE TPYNMbI 1 2 NOTKa C
KONMN4eCTBOM 85 LWITYK WL, B KAXKAOM COCTaBUIN KOHTPOMBHYHO rpynny.

B npouecce akcnepumeHTa nayyanu criegytoLe nokasaTenm:

1. 3o00rurneHnYeckue:

MuKpoknumar B MOMELLEHUsX WHKyBaTopust: (TemnepaTypy, OTHOCUTENbHYK BaX-
HOCTb M CKOPOCTb [BWXEHNS BO3aYXa).

2. 300TeXHNYeckue: Bronorniecknit KOHTPOIb NP MHKyBaLUK.

noTepst Macchl AL Ha 6 geHb, 12 geHb 1 18 aeHb nHKybauuu.

3.9KOHOMMYECKME

1. 300rurneHnYeckme nokasarenm

[MpOM3BOACTBEHHbIE NMOMELLEHUS MHKYDATOPUS M30NMPOBaHbI APYr OT Apyra, B HUX MNOAAEPXMBAIOTCA

napameTpbl MUKpoknumaTa B cooteTcTaum ¢ HTTM-AMK 1.10.05.001-01.

Tabnuua 1
Moka3aTenu MMKpoKNMmara B nomMeLeHUn MHKybaTopus
[MpOn3BOACTBEHHbIE Temnepartypa, OTHocuTenbHas CKOpOCTb ABWXEHMS
NOMELLEHMS °C BNAXHOCTb, % BO34yxa, M/C

(bakTt Hopma thakt HOpMa thakt HOopMa
[ns npremkun auy 25 15-22 73 60-70 0,2 0,2
[inst copTUpoBKM auL, 23 18-22 68 60-70 0,2 0,2
[ns xpaHeHus auy, 14 8-12 84 75-80 0,3 0,2
VHKy6aLMOHHbIN 3an 23 20-22 60 50-70 0,3 0,3

Kak BugHO 13 Tabnuupl 1, TemnepaTypa BO3Ayxa W nokasaTenu OTHOCUTENbHOW BRAXHOCTU B NPOM3-
BOACTBEHHbIX MOMELLEHUSX MPEBbILANM A0MyCTUMbIE HOPMbl HE3HAYUTENBHO, YTO BMAWUMO, OOYCIOBMEHO
3hheKTUBHOM paboToi BEHTUNALMOHHBIX cucTeM. CKOpOCTb ABMKEHMS BO3ayXxa Bbina B npegenax 3oorurue-
HWYECKNX HOPMATMWBOB.

Moka3aTenu 6MONOrMYECKOro KOHTPONSA NPU UHKYOaLmu
B Tabnuue 2 npeacTasneHbl pe3ynbTathl MHKyO6aLmm suu Kyp kpocca PagoHex ».
Kak BugHO 13 Tabnuupl 3 KONMYECTBO HEONNOAOTBOPEHHbIX AN B 1 1 2 OMbITHBIX NapTUsX Bbino Ha
0,6% u Ha 0,3% Huxe, YeM B KOHTPONbHOW. B 3 OMbITHOM NapTum KONMYEeCTBO MHKYOALMOHHBIX SNL, 3TON KaTe-
ropum BbINo HKe, YeM B KOHTPOIbHOM Ha 1,4%. MUHUManbHOE KONMYEeCTBO KPOBSHbIX Konew, 6bifo 0TMEeYeHOo
B 3 ONbITHON MapTuK, YTO Ha 1,1% MeHbLUE, YeM B KOHTPOSBHOW. B 1 11 2 OnbITHBIX rpynnax 3ToT Bbin npakT u-
YeCKu Ha YpOBHe KOHTPONS. AHanornyHas TeHAeHUMs HabnogaeTcs U No KONMYeCTBy 3amepLunx IMOPUOHOB.
Bo BTOpOIt Nepuoa HKyGaLmMm KONMYecTBO 3a40XNMKOB B 3 OMbITHOM rpynne Bbino Ha 3,5 % MeHblue, Yem B
KOHTpOre. B 0CTanbHbIX OMbITHBIX rPyNnax 3HaYeHNs 1ol kateropum 6binu Boilwe Ha 1,8%. Bo BCex onbITHbIX
rpynnax Konm4ecTBo cnabbix LbINAST NpeBbIWano koHTponb Ha 0,5-3,4%. MakcumanbHas BbIBOAMMOCTb SNl
W BbIBOZ LbINAAT Obin yCTAHOBNEHbI B 3 ONbITHOI rpynne, 4to Ha 7,4% 1 6,1% COOTBETCTBEHHO BbILLE, YEM
KoHTpore. BoisogumocTb an B 1 1 2 onbiTHo# rpynne Geina Ha 0,2% 1 1,6% Bbliwwe, Yem B KOHTpone. BbiBoa
UbInnsaT B 1 onbITHOW NapTum Bbin Hke Ha 0,6%, a BO BTOPOM OMbITHON NapTum Bbilwe Ha 1,2%.
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Tabnuua 2
Moka3zaTenu uHKy6auuu
< a Otxoapl HKyGaumm, % =

D S - X

o % g g’ g =

= 2E| B o = 2 = ® 5 =

s 23| 8% | 2 3 = 3 5 =

= S| 25| 5 o & 3 'S S =

o o | o™ 3 0 = = = S =

®© Q = IS Q T D © &) o0 o

— Q o T &= ™ 0] o @

5 = S @ &

= e) N A

KOHTPOMbHas 170 97,0 | 3,0+1,30 | 3,1+£1,30 | 4,0+1,50 | 9,8+2,28 2,2+ 78,8+ | 779+
1,25 3,13 3,18

1onblTHas 170 97,3 | 24+117 | 2,8+£1,20 | 3,9+1,48 | 8,0+2,08 5,6+ 79,0+ | 77,3t
1,76 3,12 3,21

20nbITHas 170 976 | 2,7+1,23 | 2,9+£1,20 | 4,0+1,50 | 8,0+2,08 | 3,3+1,37 | 80,4+ | 79,1+
3,04 3,11

3onbITHas 170 98,7 | 1,3+0,86 | 2,5+1,07 | 2,7+1,24 | 6,3+1,86 2,7+ 86,2+ | 84,0+
1,24 264 | 281"

Mpumevanwe: *- p< 0,05.

MoTeps Maccbl AML, NpU UHKYOaLuK
MMoTeps Macchl AuL, SBNSETCA BaXHbIM NoKasaTenem npu nHKybaumm suy. PesynbTaThl nNpefcTaBneHb
B Tabnuue 3.

Tabnuua 3
Motepsa maccobl any, %
MapTum Cp.mMaccasmypgo | Hab6 % Ha 12 % Ha 18 %
WHKyBaLum, r A€eHb, T O€Hb, T O€Hb, T
KOHTpOIbHas 541 52,7 41 51,2 8,5 50,4 10,9
1 onbITHas 541 52,3 53 51,5 7,6 50,6 10,3
2 onbITHas 53,9 52,6 3,8 511 8,3 50,2 10,9
3 onbITHas 53,8 52,5 3,9 51,0 8,3 49,9 11,5

Kak cBuoeTensCTBYIOT AaHHble Tabnuupl 3, Ha 6 AeHb MHKybaumn 6onee MHTEHCMBHAS NOTEPS MacChl
any, Habmoganack B 1 onbITHOW napTuu, kotopast Ha 1,2% - 1,5% Obina Bhbile, YeM B KOHTPOIbHOW W B
OCTanbHbIX OMbITHLIX NApPTUAX. Ha 12 1 18 oeHb uHKyGaLmm noteps Macchl auy, B 3 OMbITHOM NapTumn bbina
BblLLE, YEM B KOHTPOIBHOM U APYIMX NapTusiX, HO HeaHaunTenbHo Ha 0,2% - 0,6%.

JKOHOMMYECKOe 000CHOBaHME IKCNEPUMEHTANbHbIX AAHHbIX
OKOHOMMYECKMI 3GhDEKT NPOBEAEHHOrO onbiTa B xo3sanctee BHUATUM, B pesynbTate npuMmeHeHns bak-
CMHa-BET COCTaBMseT: B 1-1 OMbITHOM rpynne (o3a npenapata 5 Mr/kr xuBoi maccbl) —39,5 pyb., BO 2-i
OnbITHOW rpynne (go3a bakcuHa — BeT - 7 Mr/kr xuBoit Maccsl) 81,2 pyb6., B 3-1 ONbITHOW rpynne (8o3a npe-
naparta - 10 mr/kr xuBoi maccol) —473 py0. B pacueTe Ha 1000 MHKYBaLMOHHBIX AWL.
Takum 06pa3om, HanbonbLuas SKOHOMMYeCKkas AP EKTUBHOCTb Habnoganack B 3-i ONbITHO rpynne.
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BbiBoAb! M NpeanoxeHus

1. 3a nepuop aKkcnepuMeHTa TemnepaTypa Bo3gdyxa W nokasaTenm OTHOCUTESTbHON BIaXHOCTM B NPOU3-
BOACTBEHHbLIX MOMELLEHUSX MPEBbILLANM AOMYCTUMbIE HOPMbl HE3HAYNTENbHO, YTO BUAMMO, 0BYCNOBNEHO
3(hpeKTUBHOM paboToN BEHTUNALMOHHBIX cucTeM. CKOpOCTb ABMKEHUS BO3ayXa Obina B npegenax 3oorurue-
HWYECKMX HOPMATMUBOB.

2. MakcumarnbHas BbIBOAUMOCTb SUL, U BbIBOZ, LbINASAT OblfiM YCTAHOBIEHbI B 3 ONbITHOM rpynne, 4To Ha
7,4% 1 6,1% COOTBETCTBEHHO BblLLE, YeM KOHTpOne. MUHUMansLHoe KONMYeCcTBO OTXOA0B MHKYbaLmK Takke
Bbinun B 3 OMbITHOM rpynne.

3. lNokasatenn noTepu Mmacchl SnL B 3 OMbITHOM NapTuM Bbln BbilE, YEM B KOHTPOSbHOW U ApYruX
NapTusX, HO He3HaunTenbHo Ha 0,2% - 0,6%.

4. Hanbonee adhhekTnBHOE AencTBue okasan npenapat bakcuH-BeT (gosa 10 Mr/kr uBoit Maccel) B
3 onbITHOM rpynne.

5 Haunbonblas akoHoMuyeckast apgeKTBHOCTL HabnaaeTcs npu npUMeHeHUW npenapata bakcuH-
BeT (go3a 10 Mr/kr xu1BoN Macchl) B 3 ONbITHOM rpynne.

MpepnoxeHus
[Ns CHUXEHUS OTXOLOB MHKyOaLMK, a Takke MOBbILEHNS BbIXOAA KOHAMLMOHHBIX LbINAST Kyp Kpocca
«PapoHex» npegnaraeTcs NpUMEHsTb 3korornyeckn 6esonacHbIn npenapat bakcuH —BeT B gose 10 mr/kr
MBOW MaccChbl.
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AHANW3 ®AKTOPOB PA3BUTIA ObbEKTOB
NHMPACTPPYKTYPb

KAPTALLOBA HEJUIW NABJIOBHA,

K. C.-X. HayK, OLEHT

[OMA3KOBA EKATEPHHA HUKO/AEBHA

CTYyOeHT
Or60Y BO «BopoHexckuit rocyaapCTBEHHbIN NIECOTEXHUYECKUI yHBEpCUTET UM. [.®. Mopososay,
r. BopoHex

AHHoTaums. B pabote paccmaTpuBaeTcs AMHaMMKa M3MEHEHW (hakTOpPOB, CTUMYMIMPYHOLWMX pasBUTHE rO-
POACKOM (MyHMLMNAmbHOM) MHAPACTPYKTYpbl B pamkax Poccuickoin ®egepaumnn. B uccnegosaqum paccmoT-
peHbl cneaytoLimne dakTopbl: 06Las NOLaab XKuUbIX NOMELLEHMIA, NPUXOASLLAACS B CPEAHEM Ha OAHOMO Xu-
TENs, M2; Tekylue (AKCnnyaTaUMoHHble) 3aTpaThbl Ha OXpaHy OKpyxatoLlei cpedbl no Poccuiickon Pepepa-
uumn, MIH. pybnei. Mo kaxgomy npeactaBneHHoMy B paboTe nokasaTento Bbin paccuutaH Temn npupocTa
LienHbIM METOLOM 1 COCTaBMEH MPOrHO3 NOCPELCTBOM KOPPENALMOHHO-PErPECCMOHHONO aHan1aa fno YeTbipem
DYHKUMAM.

KnioueBble cnoBa: 06bekThl, ropoackas MHGPACTPYKTYpa, JOAN C OrpaHNYEHHbIMA BO3MOXHOCTAMM, A0-
CTYMHas cpefa, AMHamuka nokasaTtenen.

ANALYSIS OF THE FACTORS OF INFRASTRUCTURE DEVELOPMENT

Kartashova Nelli Paviovna,
Pomazkova Ekaterina Nikolaevna

Abstract: The paper examines the dynamics of changes in factors that stimulate the development of urban
(municipal) infrastructure within the Russian Federation. The study considers the following factors: the total
area of residential premises, on average per inhabitant, m2; current (operational) environmental protection
costs in the Russian Federation, million rubles. For each indicator presented in the work, the growth rate was
calculated by the chain method and a forecast was made using correlation and regression analysis for four
functions.

Key words: facilities, urban infrastructure, people with disabilities, accessible environment, dynamics of indi-
cators.

Pa3BuTIe 06LEKTOB MHGPACTPYKTYPbI UFPAET KIHOYEBYIO POfb B YAYYLLEHUA Ka4eCTBa XKU3HW Niogei u
MOBbILLEHWUN YPOBHS SKOHOMUYECKOrO pa3BuTUS B pervoHe. Co3aaHne CoBpeMEHHbIX U YA0bHbIX 06bEKTOB,
TaKWX KaK 4OPOr, TPAHCNOPTHbIE MapLLPYThI, 30aHns 1 06LLEeCTBEHHbIE MECTa, He TONbKO CrnocobCTBYET 3KO-
HOMMYECKOMY PasBUTUIO, HO TakxKe yryylaeT KoMopT 1 6e30NaCHOCTb XWU3HW rpaxaaH.

BaxHbIM acnekTom pasBuTUS MHPPACTPYKTYPbI SBMSETCS Y4YeT NOTPEBHOCTEN NIOAEN C OrpaHNYEHHbI-
MW BO3MOXHOCTSMM, BKMtoYas uHBanugoB. Co3paHne JOCTYMHbIX 0OBEKTOB MHPACTPYKTYpbl ANS MHBANU-
[0B, TaKVX Kak NaHgycbl, CneumanbHble NudTbl, pamnbl 1 Apyrie aganTuBHble CPeacTBa, NO3BONSET Co3aaTh
Bonee WHKNIO3MBHOE NPOCTPAHCTBO, A€ BCe rpaxaaHe MoryT cBOBOAHO nepeaBuratbCs 1 nonb3oBaThest 06-
LLeCTBEHHbIMI PECYPCaMM.

B pasnuuHbIX CTpaHax CyWECTBYIOT MpOrpamMmbl M 3aKOHbl, HanpaBfEHHble Ha yryyleHue MHppa-
CTPYKTYPbI W CO34aHWe YCroBuiA Ans NIOLEN C OrpaHNYEHHbIMIU BO3MOXHOCTAMM NO 340poBbio. Ocoboe BHU-
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MaHue ygensetcs obyCTponcTBy AETCKUX MOWAoK ANs AeTel C OrpaHUYEHNSIMM MO COCTOSHWKD 340POBbS.
Ewe B XVII Beke aTomy Bonpocy yaensnocb OrpOMHOE BHUMaHWe, CBUAETENLCTBOM KOTOPOMY SBASKOTCS UC-
TOPUYECKNE AaHHble O MOSBNEHWN NepBbIX AeTCkux nnowagok B 1859 r. B MaHuecTepe (Bennkobputanus),
KoTopble Bbinu NpucnocobrieHbl Ans AeTen ¢ orpaHnYeHnsamMn no 3a0poBbio. Mo3aHee, B 1887 r., Gbina no-
cTpoeHa getckast nnowaaka B CaH-®paHumcko (CLUA) [1, ¢. 74]. HekoTopble MCTOYHMKM YTBEPXOAT, YTO
nepBble ropofCcKkue AeTCkue nrowaaky B F'epmaHum Bbinn co3aaHbl B Havane XIX Beke no uHuumaTtuee Bpada
BepHapga Kpuctoda ®aycta (Bernhard Christoph Faust). B Poccun oHu nosiBunuch nosxe - B Havane XX
BeKa Mo MHuunatee MoCKOBCKOrO rurneHnyeckoro obuiectsa. Ho B niobom cnyvae, nepsble AeTCkue nno-
LaaK1 NOSBUNMCh ANns NpodunakTuk 3abonesaHuin y geTen.

B Poccuitckoin defepauum CyLlecTyeT psg NPOEKTOB U 3aKOHOB, HanpaBneHHbIX Ha obecneyeHune [o-
CTYNHOW cpefbl Ans MHBaNWA0B pasHbIX BO3PACTOB:

1. Mporpamma "be3bapbepHas cpepa” - Lenesas nporpamma, HanpaeneHHas Ha ynyulleHue JOCTYnHO-
CTM 0BBEKTOB MHPACTPYKTYpbl AN MHBANMAOB. [MpoekTbl CTPOSATCS C y4eToM TpeboBaHui no obecneyeHmnto
BesbapbepHOro 4ocTyna, BKIKYas YCTaHOBKY NaHAyCcoB, NM(TOB, CneluasnbHbIX CTOSHOK U Apyrux yaoobeTs [2,
c. 19].

2. Ctatba 15. ObecneyeHne becnpensaTCTBEHHOTO 4OCTYNa MHBANMAOB K 06bEKTaM CouMarnbHOW, UH-
XEHEPHOWN W TPaHCMOPTHOM MHPACTPYKTYP" - 3aKOHOAATENbHbIN aKT, KOTOpPbI yCTaHaBnMUBaeT obs3artenb-
CTBa OpraHu3auuin u yupexageHnin obecneumsatb LOCTYNHOCTb 0OBEKTOB MHAPACTPYKTYpPb! AN MHBASMAOB.
3aKOH TaKxke onpeaensieT Mepbl Mo 3awuTe Npas UHBANWUAOB 1 0BECNEYEHNIO UM PaBHbIX BO3MOXHOCTEN [3,
c.4].

3TN NPOEKTbI W 3aKOHbI CTPEMSATCA CO3AaTh BraronpusTHbIE YCNOBUS ANS XNU3HWU U AEATENBHOCTU UH-
Banngos, obecneymsas UM SOCTYMHOCTb OBLLECTBEHHBIX PECYPCOB M YNyYLlas KA4eCTBO XMU3HM.

CylecTByeT psif nokasaTtenei, KoTopble OnNpeaenstT KOMOPTHOCTb Cpeabl ANs N0A4eN C orpaHnyeH-
HbIMW BO3MOXHOCTSIMU. OHUM M3 NepBbIX ABNSETCA 06Las Nnowab XublX NOMELLEHUA, NPUXOAsLLasca B
CpeaHeM Ha OHOTO XWUTENs, M2, KOTOPbI 0BrafaeT koppensuuein ¢ pasBuTMeM MHGpacTpykTypebl B Poccnin-
ckon ®enepaum [4, ¢. 4]. IMHammka Temna NpupocTa AaHHOro nokasaTtens OTpaxeHa Ha pucyHke 1.
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Puc. 1. [luHamuka Temna npupocra uccneayemoro nokasarens, %

CornacHo npeAcTaBneHHON OMHAMMUKM UCCMeayeMoro dhaktopa pa3suTus MHAPACTPYKTYPbl BO3MOXHO
OTMETUTb YCTOMYMBYIO TEHOEHUMIO K pocTy. [MHamuka obnagaet BONMHOOBOPa3HbIM XapakTepoMm, MUK pocTa
npuxoautcs Ha 2015 n 2021 rogpl, cnag Ha 2017 n 2023 rogpl. B AaHHbI MOMEHT nokasaTenb HaxoamTcs B
(hase pocTa, NPeANONOXUTENBHO BbICLLAs TOYKa pocTa nonageT Ha 2026-2027 rogpl.

B pamkax wuccnenoBaHus NnoWagM KWMblX NOMELEHWMA Obin  NpoBedeH  KOPPEnsiMOHHO-
PErpeCcCOHHbLIN aHanmN3 C NOMOLLbI0 BCTPOEHHbIX (yHKUM MS Excel. MMonyyeHHble AaHHbIE OTPaXEeHbl B
Tabnuue 1.
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Tabnuua 1
MporHo3Hble Moaenu o0Lweii NNOWaAW XunbiX NOMeLEeHUIA, NPUXOASALLENCA B CPeaHEM
Ha ogHoro xuTtens Poccun

OYHKUMSA YpaBHeHne KoadhpuumeHT getepmmHaLmm
IuneiHas y =0,39x + 23,32 R?=0,90
TNorapugmuyeckas y =2,22In(x) + 21,92 R?=0,80
[MonuHomuansHas y =0,03x"2 + 0,10x + 23,32 R?=0,99
CrenexHas y =22,11x"0,09 R?=0,82

PaccuntaHo aBTOpaMu Ha OCHOBaHUA O(bl/ILI'I/IaJ'IbHOI7I CTaTUCTUKK

Ipacpuyeckast MHTEPNpeTaLmus NOCTPOEHHbIX TPEHOOB MCCredyeMoro nokasarens npeActaBneHa Ha
PUCYHKE 2.
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Puc. 2. lnnammnka oOwiei nnowaamn Ha OQHOro YenoBeka, M2

CornacHo nomnyyYeHHbIM AaHHbIM BO3MOXHO OTMETUTb, YTO BCE NOCTPOEHHbIE MPOrHO3HbIE MoZenu 06-
nagatT BbICOKUM KO3(hPULMEHTOM AeTEPMUHALMM, 3HAUYUTENBHO npeBbiwarowmm 0,7. OTctoaa cneayer, Yto
M0 BCEM YeTbIpeM (DyHKLMAM BO3MOXHO MOCTPOUTb AOCTOBEPHBIA NPOrHO3 Ha YeTbipe roaa. [opu3oHT npo-
rHO3a B JaHHOM CIly4ae paBeH TPeTu Neproaa paccMaTpuBaeMblx 3Ha4eHU (hakTopa passuUTUS UHGPaCTPY k-
Typbl. [peacTaBneHHbIe TpeHabl 06ragaoT YCTOMYMBON TEHAEHUMEN K pocTy Ha 2024-2027 rr.

Btopbim paccmaTpuBaeM B UCCneaoBaHe (PakTopoM pasBUTUS MHADPACTPYKTYPbI BbICTYNAOT TEKyLLME
(3KCnnyaTauMOHHbIE) 3aTpaTbl Ha OXpaHy OKpyxatoLen cpeabl no Poccuiickon ®egepaumnn [5, . 14]. JaHHbIA

rnokasaTenb HanpsAMyLo BRMSIET HA MOAEPHM3aLMI0 0GBEKTOB MHPACTPYKTYPbl B HACENEHHbIX MyHKTax cTpa-
Hb.
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B nepByto oyepeab paccMOTPUM TEMM MPUpOCTa MPefCcTaB/iEHHOro nokasatens, AUHaMuka KoToporo
OTpaxeHa Ha puUcyHke 3.
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Puc. 3. Temn npupocTa 3aTpaT Ha oxpaHy oKpyxatowen cpeabl, %

Ha ocHoBaHUM npeacTaBneHHON AMHAMWKM Temna NpupocTa LeneBoro nokasatens BO3MOXHO OTMe-
TUTb YCTOMYMBYIO TEHOEHLMIO K POCTY Ha MPOTSXKEHWUN BCero BpeMeHn. CTont obpaTtuTb BHUMAHWE Ha 3Hauu-
TENbHOE yBENMYeHne nokasatens, HaumHas ¢ 2020 roga. YuntbiBas BONHOOBPasHy0 AMHAMUKY U3MEHEHWI
NpeLCcTaBEHHOro haktopa passBuTUS MHGPACTPYKTYPbI, BO3MOXHO Npeanonoxutb, 4to 2023-2024 rr. npuxo-
AATCA Ha NUKOBOE 3HaYeHne pocTa.

AHanornyHo nepBoMy nokasatesnto Obl1 NpoBeEH KOPPENALMOHHO-PErPECCUOHHDBIN aHanu3, pesynbTa-
Tbl KOTOPOTO NpeACTaBneHbl B Tabnuue 2.

Tabnuua 2
MporHo3Hble Moaenu TeKyLWKX (IKcnnyaTauuoHHbIX) 3aTpaT Ha OXpaHy OKpyXxatoLien cpeabl No
Poccuiickon ®egepaumu

OyHKUMS YpaBHeHue KoahpuumeHT getepmmuHaLmm
JInHenHas y = 17537,32x + 239170,00 R2=0,91
Iorapudmmyeckas y =90257,81In(x) + 192792,83 R2=0,80
MonnHomuanbHas y =1371,16x"2 + 5733,45x + 239170,00 | R*=0,99
CrtenexHas y = 212306,18x"0,28 R2=0,87

pacbmyeckas MHTEPNPETaLMS NOCTPOEHHbLIX MOAENEN NPOrHO3MPOBAHWS WUCCredyemMoro nokasatens
npeacTaBneHa Ha pucyHke 4.

Bce nocTpoeHHble NPOrHO3HbIE Modenu 06naaatoT BbICOKMM KOI(MULIMEHTOM AeTEPMUHALMM, 3HAYN-
TenbHO npesblwatowym 0,7, 3Ha4nT, N0 BCeM (DYHKLUMAM BOSMOXHO MOCTPOWUTL LOCTOBEPHbIN MPOrHO3 paB-
HbIA TPETU Nepuofa paccMaTpuBaeMblX 3HaYEeHW (hakTopa pas3BUTUS UHAGPACTPYKTYpbl. [peacTaBneHHbIe
TpeHAabl 06nagatoT YCTOMUMBON TEHAEHUMEN K pocTy Ha 2023-2026 rr.

Ha ocHOBaHWM paccymTaHHbIX Mogernei nporHo3mMpoBaHus Oblna coctaeneHa ceogHas tabnuua 3, co-
Aepxallas NporHo3 uccnegyembix hakTopos.
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Puc. 4. M'pachmyeckasn uHTepnpeTaLms NOCTPOEHHbIX MOAenen NPOrHo3upPoBaHmA

Tabnuua 3
MporHo3 ¢akTopoB pa3BuTua MH(pacTpyKTypbl B Poccum
TekyLLme (dKCnyaTaumoHHble)
3artpatbl Ha OXpaHy 2024 2025 2026 2027
OKpyxatoLen cpegbl no PO, mMiH py6.

JInHenHas yHKUMS 467155 484692 502230 519767
Jlorapumnyeckast PyHKUMS 424300 430988 437216 443041
[MonnHommManbHas yHKUUS 545431 588186 633683 681922
CteneHHas QyHKUms 435378 444507 453177 461441
Obuwas nnowadb XunbIX NOMELLEHNN,
NpMXoaALLascs B CpeAHEM Ha OfHOro 2023 2024 2025 2026
XUTENs (Ha KoHew roga), M2
JTnHenHas yHKUMS 28,39 28,78 29,17 29,56
Torapumnyeckast PyHKUMS 27,61 27,78 27,93 28,08
MonuHoMmManbHas yHKUMS 29,69 30,60 31,57 32,60
CreneHHas gyHKums 27,85 28,04 28,21 28,38

YuuTbiBasi NOCTOSHHBIA POCT HACENEHNs U U3MEHEHUs B COLManbHO-9KOHOMUYECKON cpefae, Heobxo-
AMMO NMPOJOMXaTb pasBuBatb 06BEKTbI MHGPACTPYKTYpbl, YTOOBI COOTBETCTBOBATL NOTPEBHOCTAM Hacene-
HWS. Takue (pakTopbl Kak: yBENMYeHNe AeMorpacpuyeckon Harpysku, passuTue ropodoB M yiyudlleHne Kaye-
CTBA XU3HW TpaxdaH SBMAKTCA CTUMYNMPYIOLMMU ONS fanbHEMWero pocta UHGpacTpykTypbl. Mpu aToM
BaXHO Y4MTbIBATb WHTEPECHI BCEX CMOEB HACENEHUs, BKMoYas MHBanNMAoB, U obecneunBaTb AOCTYNHOCTb
0ObEKTOB MHPACTPYKTYpbl U Hanbonee GnaronpusTHble YCNOBWS ANS XU3HedesaTenbHoCTU. Passutue uH-
hpacTpyKkTypbl C y4eToM obecneyeHust 6esbapbepHoi cpeabl Ang WHBaNMAoB cnocobeTByeT cospaHuo 60o-
nee MHKMI3MBHOrO 0BLLECTBA M NOBLILIEHMIO KA4EeCTBA XM3HU BCEX CIOEB HACENEHNS.
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AHHOTauus: B CTaTbe pacCMaTpuBalOTCA PENUMMO3HAs, PedaKUMOHHO-NYBAnUMCTMYeCKas, HayyHo-
uccnegoeatenbckas U nutepatypHas cdepbl AeATENbHOCTM BbIAAIOWErOCH POCCUIICKOTO NPOCBETUTENS M
ucnamckoro gestens PusantanHa ®axpetavHa (pycck. TpaHck. daxpeTuHosa), KoTopbin, bnarogaps CBOUM
SHUMKIONeANYECKAM 3HAHUAM, NOSTyYEHHbIM METOAOM camoobpasoBaHus, Nprobpen OrpoOMHyH U3BECTHOCTb
W aBTOPUTET B NEPBON TPETM XX B. HE TONbKO B Npeaenax bbisluen Poccuiickon imnepuu, HO 1 B Maclutabax
BCEro MycynbmaHckoro Boctoka. OTaensHoe BHUMaHWe yaenseTcs OnMCaHnio NPUYMH U (hakTopos, Cnocob-
CTBOBABLUMX CTOMb BbICOKOW OLiEHKE TBOPYECTBA M MNYHOCTU ITOTO BbIAAIOLLETOCH MYCYIbMAHCKOrO UHTE f-
nekTyana.

KnioyeBble cnosa: Pusantaud ®axpeTamH, ucnam, npocBeTUTENLCTBO, UCTOPUS, [Kaanan3m.

RIZAITDIN FAHRETDIN: AN OUTSTANDING RUSSIAN MUSLIM EDUCATOR, HISTORIAN AND
REFORMER

Anpilogov Fyodor Valeryevich

Scientific supervisor: Aldashov Andrey Nikolaevich

B koHue XIX - Hayane XX BB. Ha BCEM MyCyrbMaHCKOM BocToke, n 0cobeHHO — Ha Tepputopumn Poc-
CUICKOM Mnepun, NOA BNMSIHUEM MOLLHBIX COLMANbHO-3KOHOMMYECKMX (MacliTabHas WHAyCTpuanuaaums,
KnaccoBoe paccrioeHne U T.4.) U 0BLLECTBEHHO-MONUTUYECKNX (NMbepanu3aLns rocyaapCTBEHHOrO CTos, pe-
BOJIOLMOHHOE ABWKEHME W T.0.) Npeobpa3oBaHuii B MyCynbMaHCKoi ymme Poccuiickon mnepun npon3oLwunu
PE3KMEe W 3HAYUTENbHbIE U3MEHEHMS, C TOYKU 3PEHUS BOCTIPUATUS U (DYHKLMOHUPOBAHWSI OCHOBHBIX UCNaM-
CKUX kaHOHOB. OfHUM M3 Haubornee 3HauMTenNbHbIX MPOLECCOB, COMPOBOXAAKLMX 3TN U3MEHEHWS, CTano
OBWKEHWe Mxaanaan3ma. ABNssch NpeacTaBuTensMn Hanbonee nporpeccuBHOM YacT MyCynbMaHCKOMo Ay-
XOBEHCTBA, [DKaauamCTbl 3aHUMAnMCb MNPOCBETUTENbCKOW, PENUINO3HOM W NONUTUYECKON LESTENbHOCTHIO,
NPeACTaBnsAs HOBbIE UAEW 1 KOHLENLMN, KOTOPble pedhopMUPOBani TpaaMULUMOHHbIE KaHOHBI MCama, C Lienbio
WX aganTauum K coBpeMeHHbIM TpeboBaHuaM uvsunusaumn. K Havany XX Beka BaxHyK porib B pasBuTum n
pacnpoCTpaHeHUN Uaen mxaguanama Ha Tepputopun Poccuinckon MmMnepun ceirpany Takue Bblgarowmecs
MyCySibMaHCKue nHTennektyansl, kak: W. MapmpkaHu, W. FacnpuHckui, 3. Kamanw, P. bapyau M. burn n mHo-
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rve apyrue gesTeny MCnamckoro NnpocBeTUTensCcTaa. K aTomy uncny Hanbonee 13BeCTHbIX TEOPETUKOB UCNa-
Ma OTHOCUTCS W MPU3HAHHBIN WHTENNEeKTyanbHbll aBTOPUTET YPano-NoBOMKCKOr0 MakpopernoHa — Pusa
OaxpetavH. Henb3s He OTMETUTb, YTO NOCMEAHMIA, B OTNINYME OT GOMbLUMHCTBA Bbille YKa3aHHbIX MyCyIb-
MaHCKux GOrocroBoB, Kakoro-nnbo cuctematnyeckoro obpasoBaHus B 3apybexHbix n Haubornee aBToputeT-
HbIX Y4eBHbIX 3aBefeHUsX He Monyyus, a chopMMpoBas CBOW SHUMKIIONEeANYeCcKe, no NpPU3HaHUI0 COoBpe-
MEHHWKOB, 3HaHWS MOCPELCTBOM MHOrOfIETHEro U riybokoro camoobpasoBaHusi, OCHOBAHHOMO Ha MonyyeH-
HbIX B MOJSIOZOCTY NO3HAHKSX UCIaMa B MECTHbIX Meapece.

PusaapauH ®axpetaumH, poguncsa B 1859 rogy B aepesHe Kuuy Yatbl Byrynsmunckoro yesga Camap-
ckow rybepHum (HbiHe A. KuuyyaTtoBo, AnbMeTbeBCKUiA panoH, Pecnybrnvka TaTapcTtaH) B CeMbe MECTHOro
Mynnbl. HavanbHble MCnamckue 3HaHWSt OH NOMyuYMn B POAHOWM AepeBHe, B MekTebe oTua, a 3aTeM npogon-
Xun csoe 0byyeHue B Megpece aepesHn TybeH Lenbyenu, pacnonoxeHHON B TOM Xe yesae. B 310 Bpemst OH
BriepBble NO3HAKOMMICS C TBOPYECTBOM TaKuUX MYCYSbMaHCKUX PENUMMosHbIX pedhopmaTtopoB kak: C. AdraHu
(kpynHbIA ucnamckuit pechopmarop) (Cang DxamanaguH anb-Adratu, Takke n3BeCTHbI kak Canng xama-
nagwH Acagabaam, 6onee Wupoko n3BecTHbIN kak Anb-Adpranm (1838/1839 r. — 9 mapta 1897 r.), BbIn nonu-
TUYECKUM aKTUBMUCTOM U UCIIAMCKUM MAEO0NOroM, KOTOPbIN MyTELLEeCTBOBAN N0 MyCYIbMaHCKOMY MUPY B KOHLe
19 Beka. fABnsieTcs OOHWUM U3 OCHOBaTesnen ucnamckoro mogepHuama) u M. A6go (Myxammag A6ao (1849-
1905) — eruneTcknii 0BLLECTBEHHLIA M PENUINO3HLIN AedTeNb, NubepanbHbIi pechopMaTop, CHATaKOLWMUACS
OCHOBaTeneM ucnamckoro MmogepHuama. masHbin Mychtuin Erunta (1899-1905). YueHuk u copatHuk Dxaman
afa-avHa anb-Adpradn. ATop paboT o TonkosaHuu KopaHa, pedopmax Lwapuata, cuctembl 06pasoBaHus u T.
A.) (pektop yHuBepcuteta Anb-Acxap, rmasHbId My Tuin ErunTa), Ybk Maen okasanu OrpoMHOe BIIMSHKE Ha
(hopMMPOBaHUS ero MMPOBO33peHust. NocneaosaBLUas aanee MHOMONETHAS U MHTEHCUBHas paboTa no ca-
MooBpa3oBaHui0 NpuBeNa K TOMy, YTO K KOHLY nepBoro aecatunetns XX Beka Pusa ®axpeTauH 6bin yxe
MPU3HAHHBLIM Y4eHbIM B MyCYbMaHCKOM Mupe [1].

[Mpu 3TOM, NPAKTUYECKN BECH MYCYNbMAHCKUA MUP MPKU3HaBas ero BbIAAKLWMIACA aBTOPUTET Kak OJHOTO
W3 U3BECTHbIX BOroCrIOBOB W BOOXHOBUTENEN MOAEPHU3aLMN ucnama, Hambonee apkux LxaanaaucTos. Tak, B
1908 rogy Pusa ®axpetamnH ctan 6eCCMEHHbIM rMaBHbIM PEAAKTOPOM HayYHO-MPOCBETUTENBCKOrO, UCNaM-
CKOW HanpaBneHHoCTH, xypHana «Lypay, yupexaerHoro B r. OpeHbypr npu hMHaHCOBOW NOAAEPXKKE Mpea-
NpUHUMAaTenen - MeLeHaToB. JTOT XypHan usgasancs BnnoTb 40 1917 roga u Bbin MHTENNEKTYanbHbIM LigH-
TPOM MPOrPECCUBHOMO MyCyrbMaHCKoro 6orocnosusi B Ypano-oonxbe. Kpome TUTaHUYECKON peaaKTOPCKOM
paboTbl M COBCTBEHHBIX MHOTOYUCIIEHHbIX CTaTel, onybnnkoBaHHbIX B 3TOM XypHane, Puza ®axpeTtauH
Hanucan u u3gan MHOXeCTBO ApYriX TPyZoB, kak nonynsapu3aTopckoro, Tak 1 orocroBCkoro xapaktepa. Tak
B cBOMX Tpyaax «PenurnosHble u obLiectBeHHble npobnembly, u3nanHbix B 1914 rogy u «KommeHTapum k
cbopHukam xagnco» 1916 roga OH BbiCKa3sbiBan CBOW B3rMsAbl Ha Hanbonee XUBOTPEneLLyLLe Penmnrmos-
Hble W coumarbHble Bonpockl. P. ®axpeTanH npusbiBan K M3MEHEHUSIM B MYCYNbMaHCKOM MUpe B COOTBET-
CTBUM C COBPEMEHHbIMM TpeboBaHMAMI, NOAAEPKUBAN COYETaHUE UCnama 1 Hayku, npeanaran BEPHYTbCS K
nepBOHaYarbHbIM UCNAaMCKUM YYEeHUAM, 0TBPOCKB No3aHME cpeaHeBekoBble JobaBneHns. OH akTUBHO npo-
naraHaMpoBas HOBble METOAb! PENUTMO3HOr0 0Bpa3oBaHKs, NOAAEPKMBAN HPABCTBEHHOE BOCMUTAHUE B Ce-
Mb€, @ TaKKe paBHOMPaBWE MYXXYWH W XKEHLLMH, KaK B CEMENHON, TaK U B 0BLLECTBEHHOMN XN3HMW.

Pusa ®axpeTanH cTan Spkum npeacraBuTeneM NpoCBETUTENLCTBA, NOLHUMAS ero Ha COBEPLUEHHO HO-
Bbl1 ypoBeHb. OH m3gan OrpoMHbIN 14-TOMHbIN 3HLMKNONEAMYECKUM Tpya Nof HassaHuem «Acapy («[es-
HWSI»), BKIOYAKOLWMIA Brorpadum BNATENbHBIX TEONOMoB W 06LLECTBEHHBIX AEATENEN UCnamckoro Mupa. Ero
paboTbl «bonrap Tapuxbl» («McTopusi Bynrap») u «bonrap B3 KasaH Topeknepe» («bynrapckue u kasaHckue
TIOPKW») MOCBSALLEHbI UCTOPUM TAaTapCKoro M HaLLKMPCKOro Hapoda. B CBOMX MHOMOYMUCHEHHbIX KHWUrax no uc-
NaMCKO Teonoruu, UCTopum, A3blko3HaHWIO 1 neaarorvke (ux 6onee 150), a Takke B xypHane «Lypa», oH
aKTUBHO pacnpoCTpaHAN MAen NPOCBELLEHUS, BKMKOYas NeAarornyeckyto AesTeNnbHOCTb, KPUTUKY CpeaHeBe-
KOBbIX METOA0B BOCMUTAHNS 11 0BpaLLeHme K UCTOPUM TOPKCKUX HAaPOAOB.

Bo mHorux megpece Ypano-IoBomKckoro MakpoperoHa bbina LWMpOKO pacnpoCTpaHeHbl NonynspHbIe
y4ebHble nocobus, cosgaHHble HenocpeacTBeHHO Pu3on daxpetamHom. Takum 0Bpa3om, OH Bbin HE TONbKO
TEOPETUKOM DKaANAaN3Ma, HO U KOHKPETHBIM MPaKTUKOM NPOrPECCUBHON TpaHChopMaLmm ucnameckoro obpa-
30BaHus. HeobxoauMmo OTMETUTL, YTO MPOLECC MCMAaMCKOro pedopMaTopcTBa OTNMYANCs OT eBPONEcKoi
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Pedopmauun no pasnuyHbIM Kputepusm. Hanpumep, B POCCUMM BO3HWMKNIO WHTEHCMBHOE MPOTUBOCTOSIHUE
Mexay KoHCepBaTopamu-kaguMucTamn u pechopmaTopamu-mKaguaancTamMi B Xoae 00CYXaeHWs pennrnos-
HbIX 1 MMPOBO33PEHYECKMX BONPOCOB. JTU AUCKYCCUM OKa3amnu 3HAYUTENbHOE BIISHWE Ha 9BOJIOLMI0 MUPO-
BO33pEHWS1 MYCyNbMaH: OT CPEeAHEeBEKOBOTO PESIMIMO3HOr0 CXONMacTUYECKOro K HOBOMY PESMrmosHo-
pechopMMPOBaHHOMY MUPOBO33PEHMIO, KOTOPOE OTPaXano POCT HALMOHANbLHOr0 CaMOCO3HAHUS B YCIOBUSX
COBPEMEHHOCTM.

MycynbMaHckoe pethopMaTopcTBo, B OTIMYME OT XpUCTUAHCKON Pechopmaniu, uMeeT cBou CoOBCTBEH-
Hble 0COBEHHOCTH, KOTOpble CreayeT MoHWMaThb Kak MOANWHHOe pedopmatopcTtso. Vccneposatens Aipap
tO3eeB NpaBMNbLHO OTMEYAET, YTO OCHOBHAS LieMb MYCYNbMAHCKOMO pehopMaTopcTBa 3akoyaeTcs B U3me-
HEHWW ycTapeBLLEro MOHWMaHWA ucrnama, pedopMUPOBaHUM PENUMMO3HOTO MUPOBO33PEHUS BEPYIOWMUX W
HaMNOMHEHWUN CO3HaHUS MYCyIibMaH HOBbIM COZEpPXaHWeM ANs WX NpPUCOeaMHEHWS K OOLLEeCTBEHHOMY npo-
rpeccy. B otnnume ot EBponenckoit Pechopmavyu, MPOUCXOAMBLUEN B ApYry0 UCTOpuYeckyto anoxy (CpeaHe-
BEKOBbE) W 3aTpar1BaBLUEil OCHOBbI XPUCTUAHCKOW PENUIi 1 ee JOrMbl, MyCySibMaHCKOe pedhopmMaTopcTBo
CTaBuT nepeq coboil CoBepLLEHHO apyrue 3aaaun [2].

B ycoBepLueHCTBOBaHUM MyCynbMaHCKOro o6LLiecTBa KIOYeBY posfb urpana pemurus. Mycynbmah-
CKue penurnosHble pechopmatopsl, Bkodas Mycy burn u lanumpxaHa bapyau, He oTBeprasi OCHOBbI Knac-
CMYECKOro 1cnama, CTpeMunnch n3basnTb ero 0T MO3AHWX HAKOMMEHMI, TaKWX Kak CNeKyNsaTUBHAs TEONOorus 1
MWUCTWUYECKWIA UCNaM, U aaanTMpoBaTh €ro K COBPEMEHHOM XM3HW, COOTBETCTBYS TpebOBaHUSM COBPEMEHHO-
CTW. OTO BHECIO B PENUMO3HbIE B3NS4l MyCY/IbMaH HOBbIA PaLMOHANM3NPYIOLLMIA SNEMEHT, YTO CAenano
nx bonee akTyanbHbIMM 41 HOBOrO BpeMEHM.

B Hauyane XX Beka akTMBHOE y4acTue B MOSUTUYECKON XU3HU MyCyNbMaH Poccun npuHUMani npakTu-
4ecku BCe pennrmosHble peopmMaTtopbl TaTapckoro M GaLlkMpeKoro NPoUCXoxaeHns. VX aestensHoCTb cno-
cobCcTBOBana pacnpoCTPaHEHUO PEnUrmo3HO-PUNoCcCodCKUX naen mKaanauctoB B cdepe 06LIECTBEHHO-
NONUTUYECKON AeATENbHOCTU. KOHCepBaTUBHOE AYXOBEHCTBO, U3BECTHOE KaK KaaMMWUCTKOE, BbICTyNarno npo-
TMB peopmMaTopoB, 0BBMHAS X BO BpaxaebHOCTW K UCnaMmy M yTBEpXaas, YTo UX AeSTENbHOCTb MOXET
NPUBECTU K Pa3pYLLUEHWNIO OCHOB Peurun. B HEKOTOPBIX Cly4asix KOHCepBaToOpbl NPUMEHSNN AOHOCHI U Jaxe
npuberanu K «pagukanbHbIM» METOAaM, Kak aTo npousowno ¢ Kypcasu B Byxape, rge ero npurosopunm K
CMEPTHOW Ka3HMW 3a OeNCTBUS, KOTOpble CYUTANNUCh PaHaTUYHbIMU [3].

Kak n3BecTHo, cosgaHHoe B 1789 rogy MycynbmaHckoe ayxoBHoe cobpaHue OpeHbypra, nogasnsito-
Liee 60MbLUMHCTBO YNEHOB KOTOPOrO ObINK KaguMUcTamm, KOHTPONMPOBANOCh NPaBUTENLCTBOM Poccuiickon
nMnepun. Mydhtui, koTopbin 6bin rnason [JyXxoBHOTO cOBpaHmMs, NOAYMHSANCS MUHWUCTPY BHYTPEHHWX Len U
nonyyan 3apnnaty u3 LapcKom KasHbl. 3TO cobpaHue oTpaxano NoNUTUKY NpaBuUTENbCTBA MO OTHOLUEHMIO K
MYCYNbMaHCKOMY HaCeneHno U CTPEMIUIIOCH NOSHOCTLI0 KOHTPOMPOBATh €ro. Liapckoe npaBuTENsLCTBO Ona-
canocb NPOrpeccuBHbIX TEYEHWIA B UCIamMe, KOTOPbIE MOFM CTaTb OCHOBOW AN PAaCNpOCTPaHEHNS B MyCYrb-
MaHcKom cpefe nnbeparnbHbIX B3rMsS40B, a NO3TOMY NOAAEPXKMBANO0 KaaUMMUCTOB.

Mocne poccuickon pesonoumn 1905—1907 rogoB MyCynbMaHCKOe PenurMo3Hoe pecdopmMatopcTso
npeTepneno kavyecTBeHHbIE 3MeHeHUs1. P. ®daxpeTamH, 3. Kamanu, M. burv n gpyrue ncnamckue aBToputeTbl
MCKanm HOBbIE NYTW Pa3BUTUS PENUIN B HOBLIX YCroBuMsIX. OHK He TOMbKO BbiCKa3blBanuCh 0 HEOBXOANMOCTM
BbIHOCWTb PESMIMO3HBIE CYXAEHNS MO 0BLLECTBEHHO-NPABOBLIM BONPOCAM, HO M 060CHOBbIBaNK hopMUPOBa-
HWe rpaxaaHcKoro obLLeCTBa, C UCMONb30BAHNEM UCAMCKIX KaHOHOB.

B Hauyane XX Beka MyCyrnbMaHCK1e MbICIIUTENN, B YACNE KOTOPbIX Bblgenancs Pusa daxpetauH, ak-
TMBHO Bblpaxanit OCHOBHblE MAEN MPOCBELLEHNSI B CBOMX NpousBefeHnsx. OHU KPUTUKOBANM CXONacTuKy,
NpW3HaBany pasym Kak OCHOBY MCTWHbI, @ TAKKE NponaraHANPOBan CBETCKUE 3HAHWS 1 NMPUHUMANI BAUSIHUE
PYCCKOM W 3anagHoeBponenckon Mbicnn. Ocoboe BHUMaHWE yaensnocs BONpoOCam AManekTU4eckoro passi-
TMs 0bLiecTBa, Npobnemam No3HaHMs 1 3aKOHOMEPHOCTEN, a TakKe 3aBUCUMOCTM LyXOBHOM XW3HK 0bLLeECTBA
OT peanbHON AeNCTBUTENBHOCTU. EBponenckas Hayka 1 femokpatnieckne hopMbl NPaBeHNs Takke Haxo-
AWNK oTpaxeHue B Ux paboTax, rae obcyxganucb NPUYMHBLI COLMANbHOrO W HaLWOHANBLHOro nporpecca, B3a-
MMOOTHOLLEHMS 0OLLECTBA M NIMYHOCTM, a Takke BOMPOCkl CBOBOAbI IMYHOCTM [4].

Pu3a ®axpetanH Obin 04HUM U3 HEMHOMX UCNIaMCKUX TEOPETUKOB, KOTOPbIe u3bexani ummurpaLmy 3a
pybex nocne OKTSBPbCKON PeBOMoLMM M yCTaHOBNEHUS COBETCKOM BNacTh, U3BECTHON CBOUMW aTenucTnye-
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CKUMUW YBexaeHNsIMU 1 AENCTBUSMM, a TaKKe - PENPECCUsIMU B OTHOLLEHUW NpeaCcTaBuTENel JyXoBeHcTBa. B
1922 rogy Pusa ®axpeTamnH 6bin usbpad MycTem LieHTpanbHOro AyXOBHOMO yrnpaBfeHus MycynbMaH BHyT-
peHHein Poccm n Cubunpmn (LOYM) v Bo3rnasun 3Ty opraHnsaumio, CTaBLUyo npaBonpeemHinkom OpeHbypr-
CKOro [lyXOBHOrO ynpaBrieHusi, Co3AaHHoro eLwé Bo BpemeHa EkatepuHbl Il. B nepuop ceoero npebbiBaHus B
[OMKHOCTW NepBOro «COBETCKOro» MyTus Pusa daxpeTanH MHOro fenan Ans 3awutsl W peabunurauun
MOABEPTLUMXCS PenpeccusM penurnosHbix AesTenen, Jonrue rogbl cobupan v knaccupuumpoBas OrpOMHYHO
BrbnnoTeky pyKOMMUCHBLIX W PaHHUX NEeYaTHbIX U3OaHUA UCIIaMCKOW PEeNUrMo3HON nuTtepaTypbl. K coxaneHuio,
3HaumMTenbHas YacTb 3ToM BrbnnoTekn BnocneacTeN Bbia yTepsiHa W NULLb Xarkine ocTaTkv AOLMM 40 Hac.
B 1926 rogy Pusa ®axpetauH yyactsosan B | BceMMpHOM MyCyNbMaHCKOM KOHTpecce kak pykoBoauTerb Je-
rerauuy COBETCKUX MyCyNbMaH 1 coBepmn xamx B Mekky. 310 yyacTie 6bIrio BbICOKO OTMEYEHO MUPOBLIM
MYCYIbMaHCKUM COOBLLECTBOM, TEM CaMbIM BHECS MONOXUTENbHbINA BKaL B NPU3HAHWE MOSIOLOr0 COBETCKO-
ro rocygapcraea B “cnamckom mupe [5].

B 1936 rogy Pusa ®axpeTanH nokuHyn GpeHHbIn MUP, NOXOPOHEH HA MEMOPUATIBHOM MYCYNbMaHCKOM
knagbuuie ropoga Yobl. B noctcoBecTkun nepuog 3abpolleHHas npexae moruna Pusbl ®axpetauHa Gbina
pecTaBpupOBaHa W cTana MecToM NOCTOSHHOMO MOCELUEHUS U AaXe - MOKIIOHEHWUS MHOTOYUCEHHbIX NPOUC-
NIaMCK1 OPUEHTUPOBAHHbIX FOPOXaH U rocTen ropoaa.
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AHHOTaUMA: B CTaTbe paccMaTpuUBAETCs LEeATENbHOCTb Y4YEOHbIX OOLLECTBEHHBIX yuYpexaeHuin PsasaHckoi
ryGepHMM 1 UX BKNaj B pasBMTME Hay4yHOro mporpecca, 06pa3oBaHWs rpaxaaH W COXPaHEHMs KyNmbTYpHOrO
Hacnegms rybepHun. ABTOp MOAHUMAET BOMPOC O BaXHOCTW AEATENLHOCTU Ps3aHCKoi ry6epHCKON yYeHOoM
apXMBHOW KOMUCCM 1 YYPEXAEHWIA, CO3AaHHbIX NOA ee BEAOMCTBOM.

KnioueBble cnoBa: PssaHckas rybepHckas yyeHas apxuBHas komuceusl, PsisaHckoe oBLecTBO Cenbckoro
x0351cTBa, PsisaHckoe 06LecTBO Bpaden, yuebHble yupexaerus, PYAK.
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Scientific supervisor: Zhirov Nikolay A.

Abstract: The article examines the activities of educational public institutions of the Ryazan province and their
contribution to the development of scientific progress, education of citizens and preservation of the cultural
heritage of the province. The author raises the question of the importance of the activities of the Ryazan Pro-
vincial Scientific Archival Commission and the institutions established under its authority.

Key words: Ryazan provincial Scientific Archival Commission, Ryazan Society of Agriculture, Ryazan Society
of Doctors, educational institutions, RUAK.

YuéHble obLecTBa, My3en 1 BubnmoTekn Bcerga CoLecTBoBanM HayuyHoMy nporpeccy, 06pa3oBaHuio
rpaxaaH 1 COXpaHeHuo KynbTypHoro Hacneaums. K umcny yyebHbIx 06LLECTBEHHBIX YUpEXaEHUn B Ps3aHCKoM
rybepHum oTHocATCS: PsasaHckas rybepHckas yyeHas apxuBHas Komuccusi, Ps3aHckoe obLecTBO CenbecKoro
X03s1cTBa M PsizaHckoe 06LLecTBO Bpave.

PasaHckasi rybepHckas yueHast apxueHas komuccusi (PYAK) bbina obpasosaHa B 1884 rogy ykasom
Anekcangpa Ill. Llenbto ee co3aanns ctano usyyeHue cTapbiX apXmBHbIX 4en pasHbIx Be4oMCTB. Komuccus ¢
CaMoro Havarna npeacrtasnsna coboit yupexaeHve, npecneaytoLlee He TONbKO NPaKTUYECKM OMbIT, HO U Hay Y-
Hble uenu. PYAK BbinonHsna gyHKUMM apxeonornyeckoro obLecTsa: nayyeHne ApeBHOCTEN, PaCKOmKM, Co-
CTaBIIEHWE UCTOPUYECKOTO apxmBa 1 My3esl, a Takke HabntoaeHue 3a CoXpaHeHEM NaMSTHUKOB APEBHOCTU.
CTOMUT OTMETUTb, YTO MPK KOMUCCUM Bbl OCHOBAH MYy3€el, COeaNHSIOWMIA B cebe My3ei KyCTapHOro KOMUTETa,
Bkntovatowuin B cebs bonee 10 000 npeameToB My3enHoro Hayana. OgHUM U3 MepBbIX AKCMOHATOB CTana
MKOHa CBATbIX MyyeHnkoB ®nopa u flaspa XVIII Beka. Mo3xe Ha base mMy3es 6bin 0b6pa3oBaH rybepHCKuii uc-
TOPUKO-XYOOXECTBEHHbI My3en [3].

McTopuyecknii apxus, Tak Xe YUPEeXOEHHbIA NPU KOMUCCUM, NOCTOSIHHO MOMOMHANCA CTapUHHBIMK [e-
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namm 1 JOKyMEHTaMM, UMELOLLMMIN UCTOPUYECKOE 3HAYEHMe.

HayyHas 0esTenbHOCTb YIEHOB KOMUCCUM 3aKmoyanach He TOMbKO B U3yYEeHWUM apXMBHbIX A€M, HO U B
OCYLLECTBNEHUN packonok BopkoBckoro MorumnbHika 6nm3 Psasanu, Packonku ocyLlecTBnsnmMch Ha cpeacTaa
VIMnepaTopckon apxeonornyeckoin KoMMccun. MIHTepecHbl CBEAEHUS O 3aXOPOHEHNSIX, KOTOPbIEe NPUBOAATCS B
MaTepuanax KoMUccun. Tak, B MYXCKUX norpebeHnsix, coctaB BOOPYXeHns Obln 0BHapyXeH B CrieaytoLiem
BMAE: MEYM, KOMbsl, APOTUKM, TOMOPbI 1 KPYMHbIe HOXM [5].

[oBOpS 0 Hanuuuu GUbNNoTEK B ryGepHUM, CTOUT OTMETUTb, YTO NYBINYHBIX BUONMOTEK B pA3aHCKOM
ry6epHun umenoch 19, U3 HUX 7 cogepxannucb 3a CHET MEeCTHbIX KIyboB, 2 BubMoTekn 3a CHET rOPOACKUX
06LLeCTBEHHbIX YNpaB, 7 3eMCTBOM, OCTasbHble 3 COAepXanuch Ha YacTHble cpeacTBa. KHWKHbIE MarasuHbl 1
naBku TaK xe Bblu pacnpocTpaHeHsl B PasaHckon rybepHun. He cumtas 6asapHbIx naBo4ek, MOHACTbIPCKMX
NaBOK U KHIDKHBIX LIKAhOB MPpK CTAHLMSX Ha XenesHbIX 4oporax, B rybepHUM HacumTbIBanoch 18 maraswHoB,
rae ropoxaHe MOrnu NpuoBpecT KHUrL.

bubnunoteyHoe pgeno B PsasaHckoi rybGepHUM xapakTepusoBanoch CregytoLmMin 0COBeHHOCTAMMU:
MMEHHO B KoHUe XIX Beka B Psi3aHW MpoMCXOQMT CTaHOBREHME cneumansHonm GubnmoTeyHon cuctTemsl, Co-
34akTes nnaTHele BubaroTekn npu knybax, KoTopble 06CYXUBaNK NPUBMUIErMPOBaHHbIE rPYNMbl HAce NEHUS,
B HMX BxogsLme. OTMETUM, YTO HEMaNoBaXXHOM 0COBEHHOCTBIO CTaro NosiBMeHKe B yesdax nepsbix nybnuny-
HbIX GMBNNOTEK, KOTOPbIE CTanM CYLLECTBOBATb HA NOXEPTBOBAHWS 0ObIYHbIX XuUTENEN [3].

Tunorpacduu B ryBepHun Tak xe akTUBHO NosiBNsAnuch. K Hayany HOBOro Beka B rybepHUM HacuuTbiBa-
noco 17 eguHuny, Tunorpadmi, oHM BbinKn pacnpegeneHsl No ropogam creaytowmm obpasom: B Pasann 5 tuno-
rpacouin, B CanoxckoBe 1 CkonuHe no 2 Tunorpacum B OCTanbHbIX ropodax ryGepHuu, 3a MCKITIOYEHUEM
lMpoHcka, no ogHon. CTapenwwen Tunorpaduen rybepHun cumtaeTcs rybepHckas Tunorpagusi, OTkpbiTas B
1819 rogy. o pa3maxy CBOeMn AeATenbHOCTY rybepHCkas Tunorpacus 3aHnMana nepeoe MecTo B rybepHum.
Tunorpacoum r. ManatukuHa u r-xu Opnosoit B PsisaHu, Tak xe Bbina nonynspHa. [pyrve tunorpadgum pabo-
Tanu cnabo, 3akasoB B HKX MOCTYNano Mano, b U3pPeaKa B HAX NeyaTanuchb XypHarbl U OTYETbI 3eMCKUX
cobpaHui 1 pasnu4Horo poda bnaroTBOpUTENbHLIX 0OLLECTB.

Psa3aHckoe 0BLeCcTBO CenbCKoro xo3sancTea Obino ocHoBaHo B 1864 roga 4ns yCOBepLUEHCTBOBaHMS 1
BBEEHWS HOBbIX OTpacnen CenbCKoro X03acTBa BO BCeX yesaax rybepHun. 3agaun obLyecTsa 3akrnioyanu B
CneaytoLLemM: opraHu3aLms LWKOM CENbCKOro X03acTBa U cOOp MOXEPTBOBAHWA Ha WX YCTPOWCTBO, @ Takke
NpOBeLEHNE CEMNbCKOXO3ANCTBEHHBIX BbICTABOK 1 NPELCTABIIEHNE SKCMOHATOB OT CENbCKUX 0BLLECTB.

Ps3aHckoe 0BLECTBO CEMbCKOro X03SMCTBA BHECNO 3HAYUTENbHLIN BKNaA B pa3BUTUE CENbCKOro XO-
3qincTea PasaHckom rybepHun. OHO akTMBHO BHEAPSNIO NepesoBble METOAbl U TEXHOMOIWM, YCOBEPLLEHCTBYS
CEMNbCKOXO3ANCTBEHHbIN MHBEHTAPb M BCAYECKU CMOCOBCTBYM NOSIBIEHNIO HOBbIX KYNbTYP.

Bonbluas YacTb KpynHbIX 3emMneBnagensLUeB uckana nyTu nonyvyeHus JOXOAO0B HE 3@ CHET TEXHUYECKO-
[0 YCOBEpLUEHCTBOBAHWS, a NyTeM cAayu 3eMnn B apeHay COcedHUM KpecTbsiHaM, KoTopble obpabatbiBany
€€ CBOMMM CUNaMu U UHBEHTAPEM.

Takum 0bpasom, PsizaHckoe 06LLECTBO CEMbCKOrO X03MCTBA ChIrpasno BaxHY POfb B Pa3BUTUN Cefb-
CKOTO X03s1MCTBa rybepHum, BHeOPSS NepesoBble METOAbI U TEXHOMOMMM, @ Takke CTUMYSIUPYS POCT YaCTHbIX
3eMsIeBnafeHnin KpeCTbsH.

PsasaHckoe obLecTBo Bpayeit noseunocs B 1874 rogy no MHMUMATMBE MECTHbIX MeauMKoB. [epsoe op-
raHu3auUMoHHoe 3acefaHne PssaHckoro obuectBa Bpayen coctosnock B oktsabpe 1875 roga. OCHOBHbIMM
3apavamu obLecTBa SBNANUCH: U3ydeHne rybepHUM B CaHUTAPHOMO COCTOSHUS BCEX ye3doB rybepHuu, usy-
YeHWe YCOBUM, BIUSIOWMX Ha pPa3BUTUE U NOALepXaHue anuaemuyeckux, bonesHen B rybepHum, a Takke
MomcK cnocoboB Mx NpeaynpexaeHns 1 orpaHnyeHus; cbop 1 HayyHas 06paboTka CTaTUCTUYECKNX OaHHbIX O
3aboneBaeMOCT U CMEPTHOCTM; COLENCTBUE pacnpOCTPaHEHUI0 BaKUMHALWMW NPOTWUB OCMbl; OpraHM3aLms
NyBANYHBIX NEKUWA U u3gaHne NOnyNspHbIX KHUI ANg pacnpoCTPaHEHUst 3HaHWA No 0BLLei U YacTHOM rru-
eHe, BopbObl C HEBEXECTBOM, CyeBepusMU W npeapaccyakamv B 06nacTi Hapo4HOro 340POBbS, NPOTMBOAE M-
CTBUS LUApraTaHCTBy. BaxHbIM SBNSNOCL U co3gaHne ambynaTopHbIX KIMHWK, KOTOPbIE MOSIBASMNCE B KaX-
[0M ye3HoM ropoge rybepHum[4].

CTouT OTMETUTDL, YTO AeATenbHOCTL 06LecTBa passuBanacb HepaBHOMEPHO, MOMHOCTLIO 3aBUCA OT
OKpYXatoLLWX YCrOBUH.
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3a Bpems cBoero cyllecTBoBaHus PssaHckoe obLiecto Bpaden nposeno 144 3acepanns, obcyamno
206 Hay4HbIX, KITMHWYECKMX WU NPaKTUYECKUX cOOBLLEH, opraHn3oBano becnnaTHyio ambynaTopHyo neveo-
HULy Ans 6eaHenwnX CNOEB HaceneHuMsl, OpraHM3oBasno BPeMEHHbIE KypChl CECTEP Munocepaus u becnnat-
Hble NyBnnYHble NeKunu.

Takum 06pa3oM, Mbl MOXEM chenaTb BbIBOA, YTO B KOHUe XIX- Hayane XX Beka, yyeHble obuiecTsa
Ps3aHcKon rybepHUM akTWBHO pa3BMBaNNCh, OTKPbIBANMMUCL My3eu W 6ubnmotekn. HecmMoTps Ha HekoTopble
npo6rembl, BO3HUKaOLLME B Y4EHON cpefde, B ryGepHUN akTUBHO 3aHMMAnUCh M3yYeHneM pasnnyHbix obna-
CTEMN HayKm, OpraH130BbIBaNN KOH(EPEHLMM N CEMMHAPbI, AENUANCH OMbITOM U 3HaHMAMK. YyeHble obLiecTea
PsasaHckon rybepHum cnocobCcTBOBanu He TOMbKO 06pa3oBaHMi0 rpaxaaH, COXPaHEHUIO KyNbTYpHOTO Hacne-
QS M Hay4YHOMY NpOrpeccy.
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VIK1

COOTHOLUEHWE PEJTUT AN N DUOCODUMN:
CXOACTBA W PASNNYMNA

PAMA3AHOBA 3/1bMUPA PAMASRHOBHA,
WCPADIIOBA AUCEND UCPADWIIOBHA

CTYAEHTbI
®r60Y BO Capatosckuit 'MY um.B.N.Pasymosckoro MuHagpasa Poccuu

1 Okydzr 2 wkSCtsotsHdIsjdz : 1 O dzisoe
accucmeHm Kacpedpb! ¢hunocogpuu, 2ymaHumapHsIx Hayk u ncuxonoauu
CIrMY umenu B. W. Pasymogckozo

AHHOTaUMA: COOTHOLLEHME penurnn n d)l/IJ'IOCO(*)MVI SIBNSIETCS OAHON U3 OCHOBHLIX TeM B 0bnactu uccneno-
BaHWN U ,D,VICKyCCVIl7I. Ob6e atun C(bepbl 3aHNMaKTCA U3yYeHUEM U NMOUCKOM OTBETOB Ha BaXHbl€ XWU3HEHHbIE
BOMNPOCHI, TAKWE KaK CMbICIT )KU3HU, MOPasibHbl€ LIEHHOCTU U Halla CBA3b C OKPY>aroLWMM MUPOM. OpgHako, pe-
JIrma u (bVIJ'IOCO(bVIFI MMEIOT KaK CXOACTBa, TakK U pasfinina, KOTopble CleayeT Yy4nuTbiBaTb MPpU aHalu3e Ux
COOTHOLLEHUA.

KntoueBbie cnoBa: COOTHOLLEHME, penvrng, (*)MJ'IOCO(*)MH, ncecnenosaHus, ANCKYCCun, CXOACTBa, pasrnnyus,
MeTacbmswquKme BOMNPOCHI, CBALLEHHbIE TEKCTbl, BEPA, BoxecTBeHHOE OTKPOBEHWE, TOTOBbIE OTBETbI, AOK-
TPWHBI, paunoHalibHOE MblLLUNEHNE, NCTOYHUKU UCTUHbI, 3HaHWE, CBALLEHHbIE TEKCTbI, TPaAULUN.

THE RELATIONSHIP BETWEEN RELIGION AND PHILOSOPHY: SIMILARITIES AND DIFFERENCES

Ramazanova Elmira Ramazanovna,
Israfilove Aisel Israfilovna

Scientific supervisor: Pavlova Daria Aleksandrovna

Annotation: The relationship between religion and philosophy is one of the main topics in the field of research
and debate. Both of these fields study and find answers to important life questions, such as the meaning of
life, moral values, and our connection to the world around us. However, religion and philosophy have both sim-
ilarities and differences that should be taken into account when analyzing their relationship.

Key words: Correlation, religion, philosophy, research, debate, similarities, differences, metaphysical ques-
tions, sacred texts, faith, divine revelation, ready answers, doctrines, rational thinking, sources of truth,
knowledge, sacred texts, traditions.

BBeaeHue:

B3anmocBsasb penurm 1 dunocodum - ogHa 13 NPOCnaBEHHbIX U BEYHbIX TEM, OCEHMBLUAS YMbl MHO-
MMX YMHWKOB Halero BpemeHu. Oba HanmpaBneHws 3aHuMatoTcs rny6okMMM BOMPOCaMK O CMbICTE XW3HMW,
LleHHOCTSX, HPABCTBEHHOCTW U Npupoae BcenenHon. OpHako, HECMOTPSA Ha OnNpeaeneHHoe CXOACTBO, penu-
st M punocodus MMEKT cOOCTBEHHbIE OCOOEHHOCTM M MOAXOANAT K 3TUM BOMPOCaM Mo-pasHomy. Pennrus
npeacTaenseT cobom CUCTEMY BEPOBAHUIA, CBA3AHHBIX C NOYUTAHNEM CBEPXbECTECTBEHHBIX CUI MW BbICLLMX
cywectB. OHa 0BbI4HO OCHOBBLIBAETCA Ha CBSLLEHHbIX TEKCTAX WM OOrMax, KOTopble MPeanuchbiBatoT npaeuna
NOBEAEHMS 11 NPEaYCMaTPUBAIOT ONPEAENEHHbIE PUTYanbl.
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Penurus yacto npegnaraet rotoBble OTBETbI HA CIIOXHble BOMPOCHI NMPOUCXOXAEHUS MUpa, CMbicna
KWU3HWU W OTHOLLIEHUIN Yenoseka ¢ borom. dunocodus, ¢ Apyrov CTOPOHBbI, CTPEMUTCS HAUT OBBEKTUBHYIO UC-
TUHY C NOMOLLIO JIOTUYECKOTO MbILLSIEHNS], PALMOHANBHOTO aHanM3a 1 KpUTUYECKOTro OCMbICTeHns. dunoco-
(b1 MoAX0oAWT K BOMPOCAM O CMbICIIE XWU3HWU W LEHHOCTSX Ha OCHOBE (haKTOB, HABMIOAEHWA U NOrNYECKNX
paccyxaeHun.

Llenb uccnepoBsanus:

[MpoaHanuampoBaTb B YeM UCTWUHHbIE CXOACTBA W Pasnuuus Mexzy penuruei u uncopuen, Ha Yem

OHU OCHOBbIBAKOTCS, MPUBECTU NPUMEPbI, KOTOPbIE 3TO NOATBEPKAALOT.
OcHoBHas YacTb:

dunocodus He NPUHUMAET OTBETbI HA Bepy, a HacTamMBaeT Ha HeobXoaMMOCTH LokasaTenbcTs. Mol
nocTapaemcs NOHSTb, Kakue Lenu CTaBaT neped cobon penurns u unocodus, kakne MeTodbl OHWU UCMOM b-
3YI0T AN AOCTUXEHUS CBOMX LIENEN U Kakoe BMSIHWE OHW OKa3blBalOT Ha (POPMUPOBAHUE MUPOBO33PEHMS
WHaMBMAA.

B utore, Mbl CMOXeM rrybxe NOCTUTHYTb CyTb YENOBEYECKOrO CYLIECTBOBAHUS W €ro CTpeMneHue K
MO3HAHWIO OKPY>KatoLLEro Mupa.

Penurus n dunocodus UrparoT BaxHyt posib B (hOPMMPOBaHUM MUPOBO33PEHUS YENTOBEKA, OHAKO Y
HWX eCTb CBOM 0COBEHHOCTU. Penurus, B 0TnNYmMe OT oMnocodum, 0OCHOBaHa Ha Bepe B CBEPXBHECTECTBEHHOE
1 0BbIYHO MpefnaraeT roToBble OTBETHI HA BOMPOCHI O CMbICIE XM3HM U YCTPOMCTBE Mupa. dunocodus xe
OCYLLECTBASIET paLMOHanbHOE UCCRefoBaHMe STUX BOMPOCOB, ULET NOrMyeckne 0bbsCcHeHUs v npegnaraet
pasnnyHble PuUnocodckue KoHLEeNLMN. B3auMoOTHOLLEHNS Mexay penurneit n unocoduein MoryT BbiTh Kak
koonepaumen, Tak 1 NPOTUBOCTOSHUEM. PenurnosHble BepoBaHUs MOTYT CIYXWUTb OCHOBOW N5 (hnnocodicko-
r0 MbILUMEHNS, @ (UNoCOUs MOXET NOMOYb NPOSICHUTL U NMOHSATL MMYOUHHBIE CMbICITbI PENUINO3HbIX TEKCTOB.
OgHako, penurus n prunocous Takke MOryT NPOTUBOMNOCTABNATLCA APYr APYrY, ECNW UX B3rNSabI Ha MUP Y
yenoseka oTnyaoTcs. OTHOLEHUS MexXay STUMKU ABYMS CChepamut XM3HU CROXHbI U 3aBUCAT OT KOHKPETHbIX
KyTNbTYPHbIX U UCTOPUYECKNX KOHTEKCTOB. TeM He MeHee, 1 Penurig, 1 unocomus UrpaioT BaxHyK porb B
(hOpMUPOBaHUM MUPOBO33PEHUSA 1 MOMOTaT HaM MOCTUTHYTb CYLLHOCTb YEMOBEYECKOro CyLLECTBOBAHMS.
OCHOBHbIE MPUHLMMbBI PENUIAK 1 PUNOCOUM NPEACTABASIOT 3HAYMMbIE acneKTbl KyNbTYpPHOTO pasBuTHS Ye-
IoBeYeCTBa.

HecMOTpst Ha pasnuuus Mexay HWMW, WX CYLIECTBYET kakoe-To conuxeHue. Penurus yalie BCero
CTPOUTCS Ha Bepe B BbICLLYIO Cury Unn HOXECTBEHHOE CYLLECTBO U (hOKYCUPYETCS Ha AYXOBHBIX U PESIUTA0 3-
HbIX NpakTuKax. Punocodus xe CTPEMUTCA NO3HATbL MUP M YenoBeka C MOMOLLbIO NOrMYECcKoro U pauuoHanb-
HOrO MbILLSIEHMS.

[aBaiite paccMoOTpUM MHeHus gpyrix uccnegosateneir. H. Mouceesa n ®©. CopokoBukoBa OTMETUIM
ocobeHHocT: 1) MMPOBO33peHus (B MNOCO(UM ONMPAKOTCS Ha paLMOHarbHbIE U TEOPETUYECKUE 3HAHNS, B
penurin - Ha Bepy, Bepa B CBEPXbECTECTBEHHOE SBMNSETCH OCHOBOWA PENUrMO3HOTO MUPOBO33PEHUS); 2)
MbILLNeHus (punocodckas MbiCb JOMKHA 0CBOBOANTLCS OT LOrM, He OblTb OrpaHUYEHHON aBTOPUTETOM W
MMeTb BO3MOXHOCTb MOABEPraTb COMHEHUIO BCE, PENUIUS HYXOaeTcs B aBTOpUTETE M NPUHUMAET Onpeqe-
neHHble dakTbl Ha Bepy 6e3 HeobxoaMMOCTH AoKa3aTenbCTB);3) Co3HaHUs (punocodus nbitaeTcs obpecTy
LLeNIoCTHOE MpefCcTaBlieHne 0 MUpe, B TO BPEMS KaK penrns pasgenser Mup Ha "3eMHON", eCTECTBEHHbIN,
AOCTYMHbIA 0B6bI4YHBIM OpraHam YyBCTB, U "HeBECHbIN", CBEPXBECTECTBEHHbIN, TPAHCLEHAEHTHbI) [3, €.28].

A. KapmaiiH BbiCKa3biBaeT cxoxue muaew: 1) penurnosHele naen He TpebytotT 060CHOBaHMS, a NpUHUMa-
l0TCS Ha OCHOBE BEPbI W HE NOABEPrakTCsa KpUTUKE, UIOCOMUS Ke NOCTOSHHO aHanu3upyeT CBOW BbIBOAbI;
2) B OTNNYME OT penurumn, prnocodus NOCTOSHHO NOABEPraeT CBOW YTBEPXKAEHMS KpUTKKE; 3) penurus aBns-
€TC aBTOPUTAPHON, HABA3bIBAET CBEPXNO3HABAEMbIE JOTMbl O NPUPOLE YENOBEYECKOrO pasyMa, B TO BpEMS
kak dunocodms TpebyeT caMOCTOATENBHOMO MbILLMEHNS U HE NOAYMHSAETCS HUKAKUM aBTopuTeTam [2, ¢.487].
[nanektvka B3anMogencTams unocohun n penurum nposinsietcs B: 1) unocousmnpoBaHum penurum: a)
cunocodhckom bbiTe penurm; 6) COXpaHeHWN YPOBHS M HanpaBneHWs PENUIMO3HOCTY B 0bLiECTBe B Aes-
TENbHOCTW chunocodha; 2) pennurmo3HocTH dunocodum: a) npakTuke unocodctsa; 6) cosgaHun Grnoco -
CKUX LUKON (HanpaBMneHuit) Ha penurmo3Hoit 0cHoBe [4].
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Penurua npubnkaetcs K dunocodun B pelleHnn npobnembl fokasaTensCTBa cylyecTBoBaHus bora,
paumoHarnbHoro 060CHOBaHMS penurosHbix form. CylecTyeT cneuudnyeckoe unocodckoe Hanpasre-
HWe - penurnosHas gunocodus (Teonorus, TeopeTnyeckoe borocnosme).CylecTByeT MHOXECTBO Pennrnos-
HbIX 1 PUIOCOPCKUX LOKTPUH, B KOTOPbIX PEIUTMO3HOE COAEpXaHWe nogaepxusaetcs unocodekon none-
MuKon [2, ¢.487].

MoHoTeuncTnyeckas gunocogus urpaeT BaxHYH porb B XWU3HK 0bLlecTsa: 1) NO3MTMBHAS: &) pacKpbl-
BaeT obLMe 3aKOHOMEPHOCTW Mopanu 1 aTuku;0) paspabatbiBaeT cucTeMy 0BLLENPU3HAHHBIX LIEHHOCTEN; 2)
HeraTMBHas: a) OnpaBabIBaET coLMarnbHOe HepPaBEHCTBO; B) NoaaepxmBaeT TpaauLMOHHbIE HOPMbI NoBede-
HWS; B) NPENATCTBYET M3YYEHWNI0 UCTOPUYECKUX DaKTOB; ) MpecnedyeT OTNMYAIOWMECS OT NPUHSATLIX HOPM W
npeacTaBneHun.
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OCHOBHbIE APABCKWE TEPMUHDI
[IPUMEHAEMbIE HA NPAKTHKE B UCTIAME Y
TATAP

[ARHYTUHOB MAPAT

MarncTpaHT
YacTHoe yypexaeHue Bbicluero 06pa3oBaHus « POCCUICKUIN UCNAMCKUA MHCTUTYTY

AHHOTauus: B aHHON CTaTbe BbIABNEHbI U PACCMOTPEHbI OCHOBHbIE apabekie TepMUHbI, KOTOpbIE MpUMe-
HSAIOTCS Ha NpakTuke B Ucrame Y Tatap. Moapo6HO NpeacTaBneHbl 3HaYeHUs! CIOB Pa3nuyHbIX BUOOB HaMasa
Ha TaTapCckoM, PYCCKOM W apalbCKom si3blkax, KOTOPbIE COBEPLUAKTCS EXEAHEBHO, B ONPeAENeHHbIE [HM U MpU
HacTynrneHun ocobblx yCroBuin. Takke paccMOTPeHbl apabckie HasBaHWsi MPOECCUOHAMbHBIX CRyXUTenei
ucnama y Tatap, KoTopble Urpan onpeaeneHHyHo posib Ny COBEPLLEHIUM PENUTMO3HbIX 0OPSIO0B.

KnioueBble crioBa: apaGckve TepMUHBI, PENUIMo3Hble 06psabl TaTap, UCcnaM, Hamas, asaH, Xamx, npodec-
CMOHAMbHbIE CIYXUTeNM ucnama.

THE MAIN ARABIC TERMS USED IN PRACTICE IN ISLAM AMONG THE TATARS
Gainutdinov Marat

Abstract: This article identifies and examines the main Arabic terms that are used in practice in Islam among
the Tatars. The meanings of the words of various types of prayer in Tatar, Russian and Arabic, which are per-
formed daily, on certain days and under special conditions, are presented in detail. The Arabic names of pro-
fessional servants of Islam among the Tatars, who played a certain role in the performance of religious rites,
are also considered.

Key words: Arabic terms, religious rituals of the Tatars, Islam, namaz, azan, hajj, professional servants of |s-
lam.

BaxHelwyo ponb B penurinosHbix obpsgax Tatap SBNSETCS UCNOoMb3oBaHue CoB apabekoro npouc-
XOXOEHUs. Ha CEeropHsWHNA LeHb OHU SBMSKOTCA MOBCEMECTHBIMU U YXXe BHEAPEHbI B 06MX0 NpaKTUKK 1C-
nama y Tatap, TeM He MeHee, Ha TaTapckoM S3blke Ha MPaKTUKE WCMONb3ytoTCs TaTapckue crosa. K cero-
OHSILLHEMY [HIO MPOUCXOLAT CYLLECTBEHHbIE U3MEHEHWS B U3yYeHUM (PUNONOMMYECKOrO acnekTa gaHHoW 06-
nactu, 4to obycnaenuBaeT akTyanbHOCTb TEMbl UCCNEA0BAHNS OCHOBHBIX apabCkuX TEPMUHOB Ha NPaKTUKE B
ucname y Tatap.

HeoTbemnemon 4yepToil TpaauLMoHHOM 0BpSAAHOCTM TaTap BbICTYMaeT TECHOE nepenneTeHne o0bpsaos
9THWUYECKOTO MPOUCXOXKAEHNS C UCNAMCKUMM, KOTOPbIE PacrpoCTPaHeHbl BO BCEM MyCyrnbMaHCKoM mupe. Ta-
Tapbl B pamMkax ucnama Ha npakTike NPUMEHSIOT Pa3nuyHble PenurnosHble 0bpsaabl, TakuMu crneayet Bblge-
n1Tb MONMTBbLI (Hama3), Kopb H yky — uteHne KopaHa, gora Kelfy — YTEHWe MONUTB, cajaka 1 Ly — pasga-
ya nogasHus. OHU SBRSAOTCA KMOYEBLIM (DAKTOPOM TaKiX COBbITUIA, kak CBagebHble TOPXECTBA, UMSHapeye-
HWe, NOXOPOHHO-NOMMUHANBHBIN KOMMNEKC [3].

lMpakTuka ucnama y Tatap HENOCPEACTBEHHO CBsA3aHa C PenuriosHbiMu 0bpsigamm, KOTopble CoBep-
WwatTcs 1 cobniopanTcs B NOBCEOHEBHON XU3HW. HekoTopble 0bpsiabl UMEKT PEeNUMMO3HOE 3HaYEeHWe,
Hanpumep, B MPUHATUM NULLW 1 YMbIBaHUM, @ HEKOTOPbIE 0BPSAbI BHEAPEHDI B pe3yNbTaTte penurii, KoTopble
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[0 NPUHATUS UCNaMa He XapaKTepHble TaTapam (Hanpumep, XepTBOMPUHOLLEHKE) [5].

K mycynbmaHckum obpsigam Tatap W KynbTOBbIX LEACTBAN MOXHO OTHECTU: Hama3 YKy — YTeHWe Hama-
3a (Hama3 OT apabCKoro 03HavaeT «cansTy), TaxapaT any — OMOBEHUWe (0T apabecKoro 03Ha4aeT «ByAY»), Xax
— XapX («xamk» OT apabCkoro 03HaYaeT «CTPEMMEHME K YeMy-nnbo BENNYECTBEHHOMYY), a3aH AUTy — Npu-
3blB K MOMNUTBE («a3aH» 0T apabckoro 03HavaeT «0bbsBNEHNE, YBEAOMMEHMEY), aBbl3 a4y — pasroBeHne no-
cne nocra («udtap» oT apabekoro 03HaYaeT «pasroBeHney), KOpbaH allbl — puTyasibHoe YroweHue («Mamx-
nmc» oT apabckoro 03HavaeT «cobpaHue»), Xaep — MUNOCTLIHA («Cagaka» NpoucxoauT oT apabekoro cnoea
«WUCKPEHHOCTBbY) W ap. [5].

ExenHeBHbIM puTyanbHbIM 06psaOM Ans TaTap B pamkax 1cnama SBnseTcs COBEpLUEHe Hamasa, Ko-
TOPOE MOXHO Pa3AenuTb Ha exeaHEBHbIE MOMUTBLI U Ha Te, KOTOPbIE COBEPLLAKITCS B ONPEAENeHHO! nepuo-
AVYHOCTM W NPU HaCTYMNeHnn onpegenerHbIx ycnosui [5]. Kak Obino ykasaHo Bbile OT apabCekoro CroBo
«Hama3» 03Ha4aeT «cansT, Tak Ha3BaHWS KaXZoro OfpeaeneHHoro putyana UMenu Kak Tatapckoe npouc-
XOXOeHue, Tak n apabckoe. B Tabnuue 2 npeacTaBuiv TaTapckoe HasBaHue (Takke NepeBof Ha PYCCKOM)
Ha3BaHWe Ha apabCckoM A3blKe.

Tabnuua 1
Ha3BaHusa 1 nepmoaNYHOCTbL COBEPLUEHMA HaMa3a Ha TaTapCKOM, PYCCKOM M apabCckoM A3blkax

[NepnoanyHOCTL YTEHNS HasBaHue Ha HaseaHue Ha pycckom HasBaHue Ha
TaTapCcKoOM $13blKe A3blKe apabckoM si3blke
ExenHeBHO WpT Hre Hamas YTpeHHsas monuTea Cabax, hamxp
ExxeqHeBHO N Hamasbl lNonyaeHHas monuTea 3yxp
ExepnHeBHO VIkeHge Hamasbl [peBeYEpHAs MONUTBA Acp
ExenHeBHO Axwam Hamasbl BeuepHss monuTea Marpub
ExxeqHeBHO Act Hamasbl HouHast monuTBa Nwa

CoBepLuaeTcs B NATHULLY
(B nonyaeHHoe Bpemsi)

OmMra Hama3bl

MaTHMYHas MonuTBa

[xyma Hamas

CoBepLuaeTcsi BO Bpems

[aeT Hama3bl

[Mpa3gHuyHas MonuTea

Hama3 «anb-Mny»

npasgHuka Ypasa u KypbaH-
Baiipam (nocne pacceera)

[Mpun HacTynneHuw [xaHa3a-Hamasa 3aynokonHast MONUTBa Hamas
onpegesnerHbIX YCroBuii «anb-mpKxaHasa»
B noboe Bpems (no xenaxuio) Wctuxapa Mowck Gnara B gene Hawmas

«anb-Mctuxapar

Apabckue crnosa B MyCynbMaHCKOM MUpPE U, B YaCTHOCTW, B Tpaguuusx y Tatap, 06bACHAETCS 3Ha4u-
TeMNbHbIM BIIMSHWEM PacnpOoCTpaHEHUs 1crama 1 B NposiBrieHuu B apabekon nuteparype, dunocodum, Teo-
TIOTMMN W KyNbTYpbl B COBOKYNHOCTU. C TeMaTU4YECKOM NO3ULMK 3TO NPOSIBASETCS Yepe3 NOHATUS NOCpPeaCcTBOM
penurin, Hayku, KynbTypbl, ObiTa, 0BLECTBEHHOM XU3HW K Ap. MponcxoxaeHns apabekux CroB Tak AaBHO
BOLLMM B KyNbTypy TaTapcKoro si3blka, YTO CTanM COCTaBHOW YaCTbl0 OCHOBHOTO CIIOBApHOrO 3amnaca, Takum
06pa3om, Ha CEroaHAWHWA LeHb, MHOTE U3 3TUX CFIOB YXe BOLUMM B 0Bbl4an U NEKCUKOH TaTap, W He 0co-
3HATCS B POSIM MHOSA3BIYHBIX COCTaBASOLLMX CIOB [2].

[MoBomxckue MycynbmaHe bbinu nepebiMIA NPELCTABUTENSAMM PENUTUM UCAAM MOCTE NPUCOEANHEHUS B
coctaBe Poccuu, rae UMEHHO Yepes HUX MPUMEHSNNCL WHTerpaLMoHHble npouecchl ucnama B ctpae. C aT-
HWYECKOW NO3nLMK cpean MycynbmaH Poccun Ha NepBoOM MeCTe MO YUCAEHHOCTU 3aHUMAtOT THPKOSA3bIYHbIE
HapoAb! (TaTapbl, BaLlkvpbl, HOraLpb! 1 Ap.), NPU 3TOM TaTapbl B AaHHbI MOMEHT SBMISKOTCS BTOPbIM MO YnC-
NEHHOCTW HapodoM B Poccuu [4], 4TO LEMOHCTPUPYET aKTyanbHOCTb TeMbl UCCREA0BaHNS B UCMOSIb30BaHUM
apabCckux TEPMUHOB B PENUIMO3HbIX 06psiaax Tatap-mycyribMaH.

Y MyCynbMaHCKnx HapoaoBs Bonro-Ypanbckoro permoHa (Bkntodas Tatap), BOWEALIMX B cocTaB Poccuu,
NPOPeCCHOHANbHBIE CIYXUTENM KyNbTa HOCUIM Pa3nuyHble Ha3BaHWS, HEKOTOPbIE M3 KOTOPbIX NpeacTaBuiyu
B Tabnuue 2.
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Tabnuua 2
Apabckue HazBaHWs NpodhecCMOHaNbHbIX CYXUTENeW ucnama y Tatap

Ha3sBaHue MepeBog 0T apabekoro s3blka
My3aa3uHb «MPU3bIBAIOLLIMNY, «B3bIBAIOLLNNY

Vimambl «aMMay — «CTOSITb BNepeam», «pyKoBOANTb YEM-NG0Y,

«NpeABOaUTENbCTBOBATbY

Mynnbl «Maynay — «roCMoANH», «NOBENUTENbY, «BNaabIKay

MyxTacubb! «mxTacaba» — «MPOBEPSTbY
Kagu «Ha3HaYarLLMNY, «NPUrOBaPUBALLNAY — LAPUATCKUE CyabM
MydhTnm «MYTN» — BbICKa3blBaTb MHEHME

Takke K NPotheCCMOHaNbHbIM CIYXUTENAM UCama OTHOCATCS Kapu U xadmabl (YTewsl KopaHa), asaHum
(OT TypeLKOro «NPOBO3rMaLLaoLLMA a3aH — NPU3bIB HA MOSUTBY»), axyHbl (OT NEPC. «axXyHA» WK «XaBaH» —
«HACTaBHUK»), LIENXN 1 ULWaHBbI (rnasbl cyduinckux obLwmH) u T.4. MNogaepxveas Mexay cobol MHTEHCHBHbIE
KymnbTYpHbIE CBSA3M, MYyCYyNbMaHCK/We 0BLIMHbI B TO Xe BpeMs Oblfiv aBTOHOMHbLIMU ApYr OT Apyra B BONpocax
n3bpaHns MyCynbMaHCKOro NpOrnoBeaHUKa W B LIENIOM BHYTPEHHEN penurnoaHoit xusHu. [lo koHua XVIII B. He
CYLLLECTBOBANO XECTKON MepapXui LyXOBEHCTBA, kKoTopas Bbixoguna bbl 3a npeaerbl KOHKPETHOM OBLLMHBI, a
NOAYMHEHME PELLEHMAM TOMO UK MHOrO BOrocnoBa, 3HaToKa MyCyIbMaHCKOro npasa (hakuxa) 3aBuceno uc-
KMOYMTENBHO OT €ro aBTopuTeTa, 06YCMNOBMNEHHOM YPOBHEM 3HAHWIA 1 06Pa30OM u3Hu [1].

Bo Bpems npoBegeHns 06psaoB TaTapbl Takke UCNOMNb3YHOT apabekue TePMUHBI, CBS3aHHbIE C XaMKeM
(nanomHuyecTBoM B Mekky). OHM MOryT UCMOMNb30BaTh CNOBA, TakMe KaK «Xamkuy» (4€noBeK, COBEPLUMBLLMIA
XamX), «3amM-3am» (MCTOYHMK B Mekke, CUMTatoLMACS CBATLIM) U ApYTUeE.

Takum obpasom, apabckas TEPMUHOMOTMSA UrPaET BaXHYH POSib B NPOBEAEHUM PENUIMO3HBIX 0BpS0B
y Tatap. TaTapbl MCNOBEAYIOT MCMaM W UCMOMb3YIOT apabekuin A3bIK Kak YacTb CBOEN PENUTMO3HON NPAKTUKM B
ucname. Mcnonb3oBaHue apabckon TEPMUHONMOTAM B PENUIMO3HbIX 0Bpsigax y Tatap SBMSETCH YacTbl KX
MCNamcKOro Hacrneaus 1 noMoraeT UM NoAAepK1BaThb CBA3b C MCNAMCKOM OBLLMHOM MO BCEMY MUpY. 3TO NO3-
BOMSET UM BOCCO34aTb aTMOCKEpPY 1 puTyanbl, KOTopble npuaatoT obpsgam GonbLuy0 3HAYUMOCTb U BaX-
HOCTb Ha NPaKTUKe B UCame.
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BANAHWUE DPAHLLY3CKOI 0 A3bIKA HA
PYCCKYH) BOEHHYH) JIEKGUKY B NEPUOLL
SANARHBIX PECPOPM METPA | (KOHELL XVII
BEKA —HAYAO XVIil BEKA)

HI'YEH XHOU MAHb

MarucTp
Akagemus MBO n BBC munnctepctea 060poHbl BoeTHama

AHHoTaums: CTatbs NOCBSALLEHA BISHWIO (DPaHLLy3CKOro A3blka Ha PYCCKYH0 BOEHHYO NEKCUKY B Nepuog 3a-
nagHbIx pedoopm Metpa | (koHey XVII B. — Havano XVIII B.), KOTOpOe NPOMCXOAMT COBEPLLEHHO ECTECTBEHHO B
CBSA3M C 0OLEKTMBHBIMY (haKTopamm 1 oTpaxaeT B3auMogencTamne mexay Poccven n ®paHuyeir B cchepe BO-
€HHOro fiena TOoro BPEMEHM.

KnioyeBble cnoBa: BOEHHas NEKCKKa, BOEHHbI TEPMUH, PYCCKUMA A3bIK, (hpaHLYy3CKUI A3blIK, 3aMMCTBOBaHME.

THE INFLUENCE OF THE FRENCH LANGUAGE ON RUSSIAN MILITARY VOCABULARY DURING THE
PERIOD OF WESTERN REFORM OF PETER | (END OF XVIl CENTURY — BEGINNING OF XVIIl
CENTURY)

Nguyen Huy Manh

Abstract: The article is devoted to the influence of the French language on Russian military vocabulary during
the period of Western reforms of Peter | (late 17th century - early 18th century), which occurs quite naturally in
connection with objective factors and reflects the interaction between Russia and France in the field of military
affairs of that time.

Key words: military vocabulary, military term, Russian language, French language, borrowing.

B ncTopun B3aMMOAENCTBUS KyNbTyp W S13bIKOB MOXHO HaWTW MHOXECTBO NPUMEPOB B3aUMHOIO BNUS-
HWS, Cpeay KOTOpbIX BbIAENSETCA BANUSHUE (hpaHLLy3CKOro A3blka HA BOEHHYH NIEKCUKY PYCCKOTO Si3blka. OTOT
S3bIKOBOW (DEHOMEH HE TONbKO OTPaXaeT KyMbTypHble 0OMEHbI, HO TaKKe SBNSAETCS Pe3yNbTaToM UCTOpUYe-
CKUX COOBITUN, TEXHOMOMYECKUX BOCTXKEHUIA W BOEHHBIX CTpaTEruiA, KOTOpble OCTaBUIM 3HAYMMbIA Crief B
PYCCKOM Si3bIKe.

OpaHLy3CKniA A3bIK, rMy60KO MHTETPUPOBAHHLIN B EBPOMNENCKYID KyNbTYpY, CYLLECTBEHHO MOBAMAN Ha
PYCCKWA A3bIK B Pa3nnyHbiX cdepax, M 0COHEHHO 3aMETHbIM 3TO BIUSHWE CTano B 06nacTit BOEHHON TepMu-
Honorun. B nepuop 3anagHbix pechopm Metpa | (koHey 17 B. — Hayano 18 B.) B pyCCKMi 53bIK ObINO 3amMM-
CTBOBAHO MHOTO BOEHHbIX CMOB W3 PasfnyHbIX SA3bIKOB, BKMOYASA rofnaHACKUI, PpaHLy3CKUA, HEMELKUA 1
apyrve. Hanpumep:
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Tabnuua 1
ronnaHackui (ppaHLy3CKMiA A3bIK | HEMELKWUA A3bIK | ApYyrve A3bIKu
A3bIK
agmupan admiraal
apceHan arsenal
apTunnepus artillerie
aTraiue attaché
FApHU3OH garnison
reHepan général
peduneBartb défiler
OuBU3NA divisio
(naTuHCKNi)
Kasemar casemate
Kapayn karawane
narepb lager
MaHeBp manoeuvre
maplLuan maréchal
nonk putk (nonbckui)
pernameHt réglement
poTa rotte
¢pnarmaH vlagman
topt fort
3LLeNoH échelon

HeTpyaHo yTBepxdaTh, YTO B TO BPEMS BOEHHAs NeKcUka NPUBHOCKIACh B PYCCKAN A3bIK NpenMyLLe-
CTBEHHO 13 opaHLy3CKOro s3blka. 3TO 0BbACHSETCSA TeM, YTO nepuog 3anagHbix pecdpopm Metpa | (koHew XVII
B. — Havano XVIII B.) xapakTepu3oBancs cunbHbIM BrinsHneM ®paHuum Ha Poccuto. 310 NOrMYHO, NOCKOMbKY
BOEHHOe [eno B EBpone B TO BpeMsi akTUBHO pa3BuBaroch, 1 ®paHuus Obina ogHoNM 13 BedyLMX BOEHHbIX
Aepxa.. bonee T0ro, hpaHLy3CcKkuin S3bIK TOrO BPEMEHM BblN SA3bIKOM MEXAYHAPOAHOM AUNNOMATUM 1 SNUTI,
4TO CNOCOBCTBOBANO €ro BAMAHWIO HA pasfnyHble Cdepbl, BKIToYas BOEHHY. B3aumogencTeie Mexay aBY-
MSi CTpaHamu MPMBESIO K 3HAYNTENbHbIM U3MEHEHUSM B pasnnyHbIX cdhepax poccuiickoro obllectsa Toro
BpemeHu. YTo kacaetcs BoeHHOW cdhepbl, IMeTp | akTMBHO ycunmBan poCcCUICKY0 apMuio 1 ¢oroT, B YaCTHO-
CTW, MyTEM MPUBIIEYEHNS 3anagHbIX CNeLynanucToB 1 UCMONb30BaHUSA 3anagHbiX MeTOA0B 06yyeHus. dpaH-
Lms Bblna ogHON U3 CTpaH, rae MeTp n3yyan BOEHHbIE HayKu U opraHusaumio apm. Kpome Toro, nog Bnms-
HWeM 3anagHbix 0bpasLoB, B TOM uucne gpaHLy3ckux, Metp | npoBen MHOXECTBO BOEHHbIX pechopM U Mo-
[EPHU3MPOBAN POCCUNCKYI0 apMUI0, BHEAPSS HOBble TaKTUKW, TEXHONOMMKM 1 opyxue. CnegoBaTensHo, B pyc-
CKMI A3blK BHECEHO MHOXECTBO 3aMCTBOBaHUIA 13 hpaHy3CKOro A3blka, Kak gpearameHmy (réglement), «po-
may (rotte), «apceHan» (arsenal), «kammawey (attaché), «decpunesamny (défiler), «2eHepany» (général), «ka-
3emamy (casemate), «awesnoH» (échelon), «mapwany» (maréchal), «maHesp» (manceuvre) u m.0. PaccmoT-
PUM HekoTopble cnyyaum noapobHee.

- «O tc ) J».d&@ydzKOM A3bIke CNOBO «apCceHany CTano LUMPOKO UCMoNb3oBaThes B anoxy [letpa | un
Bowwso B cnoeapu ¢ 1780 roga. 310 cnoBo 6biN0 3aMMCTBOBAHO W3 3anagHOEBPOMNENCKUX S3bIKOB, 0COOEHHO
n3 cppaHuysckoro (arsenal) [https://gufo.me/dict/'semenov/apceHan). M3HayanbHO «apceHany» o3Havan BOEH-
HOe NpeanpusaThe, 3aHNMAatOLLEECcs U3rOTOBIIEHNEM, NPUEMKOW, PEMOHTOM, COOPKOW, Y4YETOM, XPaHEHWUEM U
Bblaayen opyxus n 6oenpunacos. lNepsble apceHans! noseunnck B Poccun B XVI Beke, 1 Ao koHua XIX Beka
OHW rnaBHbIM 06pa30M NPOU3BOAMNN Opyxue 1 Boenpunackl AnNs apMun 1 roTa, Takue kak MoCKOBCKMiA U
MeTepbyprckuin apceHansl. B HacToswwee Bpems BONbLIMHCTBO apCeHanoB BbIMOMHSOT (yHKUMKM 6a3 1 ckna-
poB [https://1564.slovaronline.com/778-apceHan]. Takum 06pa3om, B COBPEMEHHOM PYCCKOM $i3blkE CIIOBO
«apceHan» 0bo3HayaeT yupexaeHne Ans XxpaHeHus, peMoHTa u chopkn BOOpyxeHus u 6oenpunacos.
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- «Gj dzj tc Bmmekom s3bike CMOBO «reHepany noseunock B cepeanHe XVII Beka u BCTpevaeTcs
yxe B «KHure o patHom cTpoe» 1647 roga. B 1650-x rogax cnoBo 4acTo nucarnoch kak «eHepany, HanpuMep,
B nucbMax Laps Anekcest Muxarnosuya (1658 r.). ObwweynotpebutensHon opma «reHepan» crana B anoxy
MeTpa | B coyeTaHMsaX TMNa «reHepan-agMupany, «reHepan-agbloTaH u T.0. 1o HavyanbHOMY «I» BUAHO,
4TO CMIOBO MPULLMO B PYCCKUM S3bIK U3 OpaHLYy3CKOro Yepe3 HEMELKU Kak BOEHHbIN TepMUH. PpaHLy3ckoe
CNOBO NPOUCXOAMUT OT NAaTUHCKOro «generalisy, YTO 3HAUMT «OBLMIAY, «BCEOBLLMIA», «TNABHbIN», «CTOALLNN
Hag BCeMMW», 0Bpa3oBaHHOrO OT «genus» — «pPoa», «podoBoi». [lepBoHaYarnbHO (paHLy3ckoe CroBo
«général» 6bIno TONbKO NpunaraTenbHbIM, @ NO3AHEE CTano CyLeCTBUTENbHLIM. B 3Ha4eHum, N3BECTHOM COo-
BPEMEHHOMY PYCCKOMY S13blKy — «BOEHHbIA reHepany», OHO npefcTaBnsieT coboit cokpaleHne oT «capitain
general» (ppaHLy3ckui) n «General Kapitan» (HemeLkui), rae «general» ctano camocTosTeNbHbIM CIIOBOM C
XVII Beka [https://gufo.me/dict/semenov/reHepan). B HacTosiLLee BpeMs COBO «reHepan» ucnonb3yertcs ans
0603HaYeHNs BOMHCKOrO 3BaHus Bbicwux ocuuepos PO, BBegeHHoro B CCCP 7 mas 1940 roga, cregyolee
3a 3BaHWeM «reHepan-nonkoBHUKy. B BM® 3BaHuto «reHeparny» COOTBETCTBYET 3BaHUE «agmMupan qoTay.

- «d30 dzj: 6ntmBe «<MaHeBp» ObINO 3aMMCTBOBAHO W3 PpaHLYy3CKOro A3blka (Mmanceuvre) B CepeamHe
XVIII Beka. OHO o03HayaeT «JeicTBue, HanpaBneHHOE Ha OOMaH unWM nepexuTpuBaHMe Koro-rmboy»
[https://gufo.me/dict/semenov/mareBp]. B COBpEMEHHOM PYCCKOM $i3blke «MaHEBP» OObIYHO MCMOSb3yeTCs B
KOHTEKCTE TaKTUYECKUX UMK CTPATErMYecKX AENCTBUIA BOOPYXEHHbIX Cun. B aTom cnyyae «MaHeBp» 0603Ha-
YaeT AEeNCTBUS UMK CEPUI0 JEeACTBUIA, HanpaBneHHbIX Ha M3MEHEHUE PacnonOXeHUs, NO3uULMM UK Hanpas-
TNEHNS OBKEHNS BONCK 4115 AOCTUKEHUS TaKTUYECKOrO NpenMyLLiecTa, 0bMaHa NpoTUBHMKA, KOHTpaTaK1 Ui
BbINOMHEHUS APYTX TAKTUYECKMX 3a4au.

Takum obpasom, Ha pybexe XVII-XVIII BekoB BoeHHas NeKCMKa B pyCcCkuit 3blK Bbinia B OCHOBHOM BBe-
AeHa 13 (hpaHLy3CKOoro A3blka, B TOM YUCHIE CIIOBA, CBA3aHHbIE C OpraH13aumen apMum, TakTUKOW, cTpaTervei
1 BOEHHOM TEXHUKOW, YTO CMOCcOBCTBOBANO MOAEPHM3aLMK BOEHHON cdpepbl B Poccum TOro BpemMeHu. 3Tu
CNoBa BOLUIN B COCTaB PYCCKOW BOEHHOW NEKCUKM 1 A0 CUX NOP MCMOMb3YKTCH B COBPEMEHHOM PYCCKOM A3bl-
Ke.
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CUMBOJIWKA bENOT0 LIBETA B NECHAX CCCP

TOKAPb H0/11Al 3AYAPLI0BHA

CTyA€eHTKa
WnctutyT dounonorum, @FAQY BO «KOY um. B.WU. BepHaackoro»

1 Okzydzr 2 tekzSCtseosHdIsj dzr @
Lokmop ¢punonozuyeckux Hayk, doyeHm
WHemumym ¢unonoeuu, ®FAOY BO «K®Y um. B.N. BepHadckoz2on»

AHHOTauma: B NpeACTaBEHHOW HaMW HayYHOM CTaTbe paccMmaTtpuBaeTcs neceHHoe TBopyectso 70-90 ro-
[0B, BapWaTMBHOCTb KOHHOTaLUMM Genoro LBeta B MECHSX pasHblX aBTOPOB, MOWCK MOATEKCTA, CKPbITOrO
CMbICIa, a TaKkKe pacCMOTPEHWE TEKCTOB C TOYKW 3PEHUS aBTOPOB.

KntoueBbie cnoBa: 6enblid, LBET, KOHHOTALMS, KpacoTa, NoboBb, yMUPOTBOPEHKE.

THE SYMBOLISM OF THE WHITE COLOR IN THE SONGS OF THE USSR
Tokar Julia Eduardovna
Scientific supervisor: Segal Natalia Alexandrovna

Abstract: The scientific article presented by us examines the songwriting of the 70s and 90s, the variability of
the connotation of white in songs by different authors, the search for subtext, hidden meaning, as well as the
consideration of texts from the point of view of the authors.
Key words: white, color, connotation, beauty, love, peace.

B coBpeMeHHOM NUHrBUCTYKE rIyBOKO M NOMHO U3y4atoTes pasnuyHble S3bIKOBbIE €AUHULbI, CBA3AHHbIE
C 0COBEHHOCTSIMW TOMO UMM MHOTO 3THOCA, YTO ONpeaenseTcs HECOMHEHHbIM BNUSHUEM IMHTBOKYNbTYPOSO-
rMyeckoro haktopa Ha ctaHoBneHue obuiecta. OfHOM U3 0COBEHHOCTEN Pa3nMyYHbIX KyNbTyp SBNSETCS OT-
HOLLIEHME K LIBETY W BOCMPUATME JAHHOrO LBeTa NPeACcTaBUTENSMU PasnMUHbIX S3bIKOBbIX CO0bLEeCTB. Tak,
YYEHHbI BeppeH 0TMeYaeT: «BCe LMBUNU3aLMn Ha 3ape YeSTOBEYECKOrO CyLLEeCTBOBAHNS NOKIOHSAMNCE COSH-
LYy, @ OT COMHLA npoucxoaunu ceet u uset» [1, ¢. 232]. MNpwn 3ToM, HemccnegoBaHHbIM [0 CUX Nop NpeacTas-
nsTCH 0CO6EHHOCTM LIBETOOB03HAYEHN B TEKCTAX COBETCKMX MECEH.

B noaTuyeckux TekcTax Mbl BCTPEYaeM pasfiMyHble CrioBa W BbiCKa3blBaHWS, KOTOPbIE MO CBOEMY aKTy-
anbHOMY CMbICTNY He paBHbl TEM e CoBaM, ynoTpebrnseMbiM B pasroBOpHOM A3blke. OCOBEHHO MHTEPECHDI B
[aHHOM MfiaHe HOMUHaLMW LBETOB. PaccMOTpUM JOBOMBHO PacnpOCTPaHEHHbI LBET, UMEKLLNA Pa3nnyHble
3HaYeHs (B 3aBMCUMOCTM OT KOHTEKCTA 1 3THOCA, MPUMEHSIOLLETO CMOBO) — BenbIn.

AKTyanbHOCTb M3y4YeHWs JaHHOro LBeTa obycnosreHa HeobXOAMMOCTLI0 KOMMIIEKCHOTO UccnenoBa-
HWSt 0cOBEHHOCTU peanu3aun 6enoro LBeTa B TEKCTaxX pycckossbluHbIx neceH 70 - 90 rogos.

Llenb npeanaraemon cTaTbi — yCTaHOBUTL OCOBEHHOCTU peanu3auum Genoro LBeTa B PyCCKOM A3bIKO-
BOW kapTuHe mupa 70 — 90 rogoB ¢ 0Nopoit Ha NEKCUKorpaguieckme UCTOUHUKA U MaTepuasbl COBETCKUX ne-
CEH.

B TonkoBom cnosape Oxerosa roBoputcs 0 Tom, UTo «Benblit-as, -oe; 6en, 6ena, 6eno v 6eno. 1. Lise-
Ta cHera unu mena. benas bymara. benbiin napyc. 2. nonH. . CBeTnblit, B NPOTMBOMNONOXHOCTL YeMY-HUOYab
bonee TEMHOMY, UMEHYEMOMY YEPHBLIM. Benbiit xneb (nweHnyHbIN). Benbii rpub (LeHHbIn TpybyaThii Chbe-
R06HbIA Tpub ¢ 6enon MaKoTbi, ¢ Bypon Wwnsnkon u ToncToit 6enoi Hoxkoi). benoe BuHO. Benbie Ho-
4n (HOUM Ha ceBepe, Korga CyMepKku He NepexoasT B TEMHOTY). 3. NOMH. ¢. B nepBble rogsl rpaxaaHCcKom
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BOWHbI: OTHOCALLMIACS K BOOPYXEHHOI Bopbbe 3a BOCCTaHOBNEHME 3aKOHHON Bnactu B Poccuu. benbin odu-
uep. 4. 6enbin, -oro, M To xe, yto Genorsapgeed,. 5. nonH. ¢. Co cBeTNoM koxen (kak npusHak packl). LipeT-
Hble 1 Genble(cylecTBuTenbHOE). benas ropsuka — Tskénas ncuxudeckas 60nesHb Ha NoYBe ankoronuama.
Benoe msco — TenaTUHa, MSCO Kyp, MHAEEK, a Takke HeKoTopble copTa Auun (BO 2 3HaveHwne). benbin TaHey, —
TaHeL, Ha KOTOPbIN AaMbl NpUrfalwaT kaBanepos. benble cTuxu (cney.) — cTuxu 6e3 pudm. benbiin Gunet
(pa3roBopHOE) — CBMAETENbCTBO O HECMOCOBHOCTU HeCTW BOeHHY cnyxBy. Cpedb 6ena gHS — 1) QHEM,
Kora COBCEM CBETIIO (pa3roBOpHoOe)» [2, ¢. 78].

Benbii LBeT B pa3HbIX 3THOCAX YacTO BOCMPUHUMAETCS B Ka4yeCTBe CUMBOMa NobBu, ApyxObl, Hagex-
Abl, [oBpa 1 NOXOXWX NONOXUTENBHBIX NOHATUN. [laHHAs TPaKTOBKa LiBeTa OTNNYAETCS B pasHbIX KynbTypax.
Tak, Hanpumep, BocnpusThe 6enoro B cTpaHax BocToka — kak cMMBON Tpaypa, CMepTU.

PaccmaTpuBaeMblii HaMu LBET MMEET MOSSPHbIE 3HAYEHUS (MONOXUTESNBHOE U OTpuUaTensHoe). Jlek-
cema «Benbiiy B APEBHEPYCCKOM A3blke MOMUMO 0603HaYeHNs LBeTa 0603HaYano eLle U «SCHbINY, «CBeT-
MNbiy, «Be3rpeLlHbIny, «HenopoYHbIny. Pycckuit cobupatens conbknopa A.H. AdaHackeB cuutan, yto K
KOpHIo «Bern» («6uny») B pycckom NUHIBUCTUKE OTHOCUTCS MAES NIOA0POANS, N306Mnus.

OTpuuaTenbHble accoumaumm, Kotopble Bbinn nepeHeceHbl B Poccuto, 6enbii UBeT nony4ynn nocrne pe-
BOMtoLMM BO ®paHumu. Berneq 3a pasrpoOMOM PEBOMOLMN KOHTPPEBOIIOLMOHHBIA Teppop npuobpen HasBaHue
«benbli Teppop» (terrur blanche — «6enbin yxacy). «Pa3suTe 0TpULATENBHOMO 3HAYEHMS 3TOro croBa («be-
MNblIy) NPon3oLLso B nepuog OKTAOPLCKOM peBONOLMM (OeneHne Ha «BenbIX» - YyXMX, U «KPACHBIX» - CBOMX).
OTpuuaTensHoe 3HayeHne crosa «Oenblny NPOSIBSETCA W BO B3aMMOOTHOLLEHMSIX Hapoda W rocrnoacTBy -
Liero knacca (YepHb, 6enas KocTb); B OTHOLUEHUM K HEYMENO CAENaHHOMY Wi HEUCKYCHO CKPbITOMY (LUMTO
BenbiMn HUTKamm)» [3].

[N BbISIBNEHNS CUMBONMKK GENOro LBeTa B TEKCTax NeceH HeobxoanMMOo NpoaHanManMpoBaTh OTPbIBKY
Npou3BeaeHuN.

Pacnpenenvm oTpbIBKM TEKCTOB MO rpynnam.

1. Benblit UBET, NPUMEHEHHDIN B NEPEHOCHOM CMbICIE C MO3UTUBHBIM OTTEHKOM.

benas Hoyb onycmunack Kak 0br1ako

Bemep 2a0aem Ha toHoU niucmee

Cribiwly 3HaKoMyto peyb 8uxy 0bs1uKk meol

Hy noyemy amo morsbko 80 cHe («benas Houby, aBTop - C. PomaHoB, «®opym», 1984 1.)

B npencTaBneHHOM MO3TUYECKOM TeKCTe npucyTcTByeT (ppasa «benas HOub», CKOpee BCEro aBTop
NpeACTaBuI HOYb UMEHHO B TakOM LiBeTe, MOTOMY YTO aHHOE BPEMS CyTOK 0BbIYHO TEMHOE, a B NPOU3BEAe-
HWW FOBOPUTCS O CBETIION, UCKPEHHe NnobBu. imeHHo Benas HoYb CTana nepuogoM BpeMeHu, korga Bniob-
NIEHHOMY MOMOZOMY YeniloBeKy NpucHUnach usbpanHuua. Ha Haw Barnsg, 6enbii LBeT cumsonusnpyet bes-
3ab0THOCTb, NErkoCTb, YMUPOTBOPEHHOCTb.

Ha 6enom-6enom nokpbieane sHeapsi

JTobumoli degywku g ums Hanucan

He npo2oHsl MeHsi, Mopo3, Xody nobbimb HEMHO20 £

Ha 6enom-6enom nokpeigane sHeaps («Ha 6enom nokpbiBane siHBaps», aBTop - C. Bactota, «Cnagkuit
COH», 1990 T.)

B paHHOM bparmMeHTe Mbl MOXEM 3aMETUTb HEOObIYHOE CoueTaHue CnoB — «Ha benom — 6enom no-
KpbiBane», 6e3yCnoBHO, OHO HECET CMbICI — Benbli CHer NOKPbIBLUKA 3emMio. B npeacTaBneHHOM YeTBepo-
CTUWMK Gernblid LBET CUMBONU3MPYET NErkoCTb, BO3AYLUHOCTb, HENPUKAsHHOCTb. [103T enaeT JOHeCTW Ao
cnywatens MbiCib O TOM, YTO, YEMOBEK MOXET CINTLCA C NPUPOLON, HACNaXaaTbCs CBOUM CYLLECTBOBAHUEM,
Kak 1 Benblii, HU B YeM He HYXOaoLNACS CHEr, KOTOPbIA NOCne CBOEro BbiNa4eHMs (POXAEHUS) NpeBpaTuCcs
B MOKPbIBano.

2. benbIn UBET, NPUMEHEHHbIN C ABONCTBEHHOM accoLmaLmen.

2.1. Mo3nTuBHbIE accoumaumm.

A CHee niexum Kak u moeoa,

benbiii-benbiti kak yucmelil nucm bymaau,

U 51 xouy ymob MbI 8HOBb bpenu,

XI MEXIYHAPOJIHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W NIPOCBELLEHUED




HAY4HbIE WeCnEQoBAHAA 2024 [0

[To oepomHoMy 20p0dy 8080€M,

M ymob amom gonwebHbIl cHee,

He cman 6b1 cHecom Hawet pa3nyku («CHer kpyxutcs», aTop — C. bepesun, «lnams», 1981 r.)

B npeacTaBneHHOM dparmeHTe TekcTa Benbli CHer He CnpocTa CPaBHUBAETCS C YMCTLIM IUCTOM Byma-
. Mcxogs u3 aToro Mbl MOXEM CA€enaTb BbIBOA O TOM, YTO CHEr SBNSIETCS ONMLETBOPEHNEM 0BHOBMEHWUIA,
CBEXECTU, pa3MepPeHHOCTU. benblin CHer ConyTcTBYET MCTOpPUW NtOOBM MONOABIX NOAEN, NOAT X04eT, YTobbI
CHET He CTan «CHEroM Halleit pasnykuy, B NepCrnekTMBe paccTaBaHWs HE CRYYMTCS Tak Kak NpUCYTCTBYHOLAS
cumBonka 6enoro obHageXVBatOLEro LiBETa He NO3BOMUT 3TOMY MPOWU3OUTU.  3HAYEHWe aHannuaupyemoro
LBeTa: MoboBb, Haaexaa, cYacTbe, MPUATHbIE BOCTIOMUHAHUS.

Genbiti ysem

Yepemyxu ygem

9Mo 8eCHbI

Becenbiii npueeT. («benas yepemyxay, asTop - A. Xurapes, A. lepmaH, 1977 .)

B npencraBneHHOM OTpbIBKE NECHM GEnbI MCMOMNb3yeTes B Ka4eCTBE ECTECTBEHHOTO LiBETA YEPEMYXM.
[laHHOe aepeBO CYMBOMM3NPYET YNUCTOTY, Mt0BOBb, HEXHOCTb, UMEHHO MO3TOMY aBTOP WCMonb3oBan dpar-
MEHT 0 Yepemyxe. ITo cnocobCTBOBANO rny6oKOMy NOrpYXeHMIo CcryLiaTens B aTMocdepy rny6boKoit BECHbI 1
NerkocTw.

Ax, 6enibili mennoxod, eydka mpesoxHbll 6ac,

Kpuk yaek 3a KopMoU, CUsIHbE CUHUX 2/1a3.

Ax, 6enbiti mennoxod, bezywas 8oda,

YHocuwb mbi MeHs, ckaxu Kyoa. («benbin Tennoxoay, asTop - B. [toHuH, 0. AHTOHOB, 1982 T.)

CnoBocoveTtaHne «benblit Tennoxoa» B NPeACTaBNEHHON KOHCTPYKUMW CMYXUT MECTOM BCTpeYn ova-
POBATENbHOM AEBYLLKW C CUHUMM FNa3amm 1 BIIOONEHHOrO MyX4nHbI. JIMPUYECKMI repoit, 3apaHee NOHUMAET,
4TO €ro MMMoneTHas BnobneHHocTb 0bpeyeHa n dyayulero y Hee He ByaeT. IMEHHO NO3TOMy aBTOp NPOTMK-
BONocTaBnseT Genbli TeNnoxod 1 Kpuku Yaek, Geryiyio Bogy. Mbl NOHMMaeM, 4To aHTUTe3a UCMONb3oBaHa
ANs TOro, 4tobbl pasobpaTtbCs B YyBCTBAX 0OPEYEHHOTO Ha CTPafaHUs repos: KpUKW U BOMHbI — OTpaxaroT
amoumm, koTopble ByLytoT B AyLe repos 6e3 AeByLLKKM, a «Oenblit TeNNOXo4» - CUMBOST CMOKONCTBUS 1 YMU-
POTBOPEHNS MYXU4WHbI, €CIvt Bbl y HEro Bbina BO3MOXHOCTb BCTPETUTLCA C BO3MOBNEHHON. M3 KOHTEKCTa Mbl
MOXEM CAenaTb BbIBOA O TOM, YTO 6erblit LIBET SBNSETCS CUMBOIIOM Nto6BM, CNOKONCTBUS, BE3MATEXHOCTH.

CunbHas, cmenas, kak nebedb benas,

51 cmaHo8/1Ch Ha Kpblro.

CroxXHo f1u, npocmo nu, 3uMamu-gécHamu

Bcé, ymo 6oneno — npouwino.

[pycmHo nu eeceno, He bydem emecme Mbl,

benbim ka4Hy 51 kpbinom. («lebeab 6enasy, aTop - O. KopoTHukos, KO. Muxaneuuk, 1975T.)

CoyeTaHue cnos «benbin nebeab» NPUMEHEHO aBTOPOM Ans TOro, YTOObI NEPEHECTU KaYecTBa ropaon,
CUIMbHOW NTULBI Ha XeHLYWMHY, KOTopas MCMbITbiBAeT Nevanb ¥ pa3oyapoBaHWe, CTapaeTcs CrpaBUTbC CO
CBOVM BOJTHEHWeM. benblii UBET NpuaaeT repomHe CMENocTy, YBEPEHHOCTU B TOM, YTO OHA CMOXET BblbpaTb-
CS U3 CIOXKUBLLENCA B €€ XU3HWU TPYAHOW CUTyaLuW, Tak Kak UCMONb30BaHHbIA LBET BOMMOLLAET NerkocTb,
He3aBMCUMMOCTb. B AaHHOM cnyyae ucnonb3oBaHue 6enoro Lseta HeOOHO3HAYHO: C OGHOM CTOPOHbI, 3TO pe-
arnbHas xapakTepucTuka NTuubl, @ C ApYron CTOPOHbI — 06pa3 HEMOPOYHOCTU U YUCTOTHI.

M nnamee wumnocsk benoe,

Koeda ysenu caosbi...

Hy umo xe mym nodenaewsb —

Lpyayro ecmpemurn mel.

Kpacusas u cmenas

Lopoay nepewna. («Koraa uBenu cagbl», aBtop - B. WanHckuin, A. F'epman, 1976 1.)

B oTpbiBke npomsseseHns benblii MCMOMb3yeTCs B Ka4YeCTBE XapaKkTepucTuku cBagebHoro nnatbs, Ko-
TOPOE roTOBMUIIOCh A4N151 CBaabObl reponHn. benbin UBeT B JaHHOM Cryyae 1Cnonb3yeTcs B Ka4eCTBe CUMBONA
TOPXECTBa 1 NErkocTu.
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2.2. HeraTtuHble accouuaLmm.

A benbiti nebedb Ha npydy kayaem naswyro 38e30y

Ha mom npydy, kyda mebs s npusedy («H kynnto Tebe gomy», aBTop - C. Kopxykos, «Jleconosany, 1991r.)

Ha Haw B3rnsg, crnoBocoveTaHne «benbii nebeab» B 4aHHON KOHCTPYKLUMM CRYXMUT CUMBOMIOM OMHOYE-
cTBa B GOMbLUOM OKpyXaroLieM Mupe. He criy4anHo aBTop 1cnonb3osan 6enbliii UBET Ans ON1CaHWs MTULbI, CKO-
pee BCEro, OH NpecrneaoBan Lenb caenatb nebeas MakcUManbHO HEMPUHYKAEHHbBIM, FTOPAbIM U rpaLyMo3HbIM. U3
3TOr0 Mbl MOXeM CAefiaTb BbIBOA O TOM, YTO Gerbii LBET UrpaeT HeManoBaXHY porb B Nepeaaye CMbIcna Tek-
CTa, TaK Kak MMEHHO C BenbiM LIBETOM aCCOLMMPYHOTCS XapakTePUCTVKKA, MpUCyLLME 0auHOKoMy nebeato.

Eenble po3bl, b6enble po3bl, 6e33awumHb! WuUnbI

Ymo ¢ Humu cOenarn cHea U Mopo3bl, 11e0 8UMPUH 20/1ybbIX

TTodu ykpacam eamu ceoll npa3dHUK uUlb Ha HECKOIBbKO OHel

M ocmaenisitom eac ymupams Ha beriom, XonodHoM okHe. («berble po3bly, aBTop - C. Ky3Heuos, «Jlac-
KOBbIA Mait»,1988 r.)

B TekcTe necHn 6enble po3bl — 3TO NOAN CO CBOUMI PagoCTSMK W ropecTsamu. Moka YenoBek pacuge-
TaeT, AAET YTO-TO OKPYXaKLWMM, eMy pagyloTcs. A Kak TONbKO OH nepecTaeT ObiTb HYXHbIM, TO OCTaeTcs
OQMH, Ha xoroge 1 B oanHo4ecTBe. MOXHO 3aMETUTb, YTO UCTIONMHUTENIO WX Xarlb, @ 3Ha4MT Genblil LUBET CYM-
BOMNM3MPYET OAMHOYECTBO, MPYCTb M pa3oyapoBaHue. BaxHO 3aMeTUTb, YTO 3Ta XapakTepucTMKa He CooTBeT-
CTBYET CTaHAapTam LeToob03HaueHns 6enoro, Tak kak B uaeane OH CYMBOMM3MPYET MONMOXUTENbHbIE ac-
nekTbl. B npuBegeHHOM chparmeHTe Ucnonb3oBaHue 6enoro LBeTa HeOAHO3HAYHO: C OAHOM CTOPOHBI, 3TO pe-
anbHas XxapakTepucTuKka pos3, a C ApYroi CTOPOHbl — 06pa3 nevani 1 rops.

2.3 HentpanbHas KoHHOTaums

3umHull cad, 3umHuli cad.

benbim nnameHem obbam.

Emy menepb He A0 8€CHbI.

3umHuti cad, 3umHuli cao.

benbim cHom 0epesbs cnam. («3umHuia cagy, aBtop - B. Curan, A. Inbiaux, 1990 r.)

B npeacrtaBneHHoOM KOHCTPYKUMM aBTOP MCMOMb3YeT CMoBOCOYETaHMs «benoe nnams» u «Berblit COH»
Ans T0ro, YTo6bl NEpeaaTb MbICAb O HACTYNMBLUEM 3UMHEM BPEMEHU rofa, Koraa npupoga 3ackinaet, npu-
OCTaHaBNWBAETCS XW3Hb B cafy, BCE NpebbiBaeT B OXMAaHWUM BECHbI. benoe nnams B JaHHOM Cryyae acco-
LMMpYeTCs CO CHEroM, NeneHomn, KoTopast Hakpbina cag B 3UMHIO Nopy. benbiin CoH, Kak 1 nnams CUMBOMM-
3MPYIOT CTaTWKy, YMUPOTBOPEHME. M3 3TOr0 MOXEM caenaTth BbIBO4 O TOM, YTO B JAHHOM KOHTEKCTE Benbiif
LiBET HE HECET HEOAHO3HAYHbI CMbICTT, Mbl HE MOXEM €ro OTHECTU HU K NO3UTUBY, HU K HETaTWBY, TaK KaK B
cagy, NOrpy3uBLLEMCS B COH HUYETO HE NPOUCXOAMUT, LI@puT TULLMHA U YMUPOTBOPEHME.

Takum 0Bpa3om, No3TbI-NECEHHUKM B CBOWX TEKCTaX akTUBHO WCMONb3yT 6enbii LBET ANns npeaaHus
KPaCOYHOCTM NPOU3BEAEHUSAM, BbIPaXEHNS aMOLMA 1 YyBCTB. MoXeM caenaTth BbIBOA O TOM, YTO 6enbln LBET
B HEKOTOPbIX NPOU3BEAEHNSX NPUMEHEH ANst 0003HAYEHNSI HACTOSALLEro LiBETa NPEAMETOB UMK SBNEHWIA, HO
€CNu paccMaTpyBaTh CMBONMKY 6enoro LgeTa, TO B Hel NpeobnagatoT NONOXMTENbHBIE KaueCTBa, SMOLN:
INerkocTb, BO3MyLHOCTb, 6e33ab0THOCT, Ntob6OBb, Hagexaa. Henb3s ynyCcTuTb M OTpULATENbHbIE 3HAYEHUS
nccneayemoro Lgeta: OAMHOYECTBO, rPyCTb, XanocTb, pa3oyapoBaHus. B npeacTaBneHHbIX npumepax LBe-
T00603Ha4YeHNEe AOBOMBHO MHOMOTPAHHO, HEMb3si C TOYHOCTBIO U YBEPEHHOCTLIO CkasaTb, YTO Benbliit — LBeT
cyacTbs, NobBM 1 T.1.
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CHMBOJIMKA KPAGHOI0 LIBETA B NNECHAX
CCCP

TOKAPb H0/11Al 3AYAPLI0BHA
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AHHOTaums: B I'IpeD‘CTaBJ'IeHHOVI CTaTbe HaMin n3yvYeHa BapnaTuBHOCTb KOHHOTALMK KPACHOIo LiBETa B NeceH-
HOM TBOpYeCTBE 70-90 ropos, BapMaTtnBHOCTb KOHHOTALMW OaHHOro LBeTa B MNECHAX pa3HbIX aBTOPOB, pac-
CMOTpPEHNE NOATEKCTA, CKPbITOro CMbICIia, a Takke pacCMOTPEHNE TEKCTOB C TOYKU 3PEHUA aBTOPOB.
KntoueBbie cnosa: KpaCHbIVI, LIBET, KOHHOTaLUWA, KpacoTa, MAEO0JIorud.

THE SYMBOLISM OF THE RED COLOR IN THE SONGS OF THE USSR
Turner Julia Eduardovna
Scientific supervisor: Segal Natalia Alexandrovna

Abstract: In the presented article, we have studied the variability of the connotation of red in the songwriting
of the 70-90s, the variability of the connotation of this color in songs by different authors, the consideration of
subtext, hidden meaning, as well as the consideration of texts from the point of view of the authors.

Key words: red, color, connotation, beauty, ideology.

B nuMHrBOKYNbTYpE LBETA UMEIOT O4EHb BaXHOE 3HAYEHWE, NOCKOIbKY LIBET — 3TO YaCTb HALWMOHANBHOMO
CaMOCO3HaHWS Kaaoro NpeacTaBUTeNs TOro U MHOO 3THOcA. [py 3TOM BaxHbIM SBASETCA TOT (PaKT, YTo
ANS PYCCKOW JIMHTBOKYIbTYPbI KPACHbIN LIBET UMeeT 0coboe CUMBOMMYECKOE 3HAYEHUE, YTO CBA3AHO C pas-
TNIMYHBIMU UCTOPUYECKUMM ATanaMn (OYHKLMOHMPOBAHUS JaHHOTO LiBeTa.

Wccnenoys neceHHbld AUckypc, Mbl obpaliaeM BHAMaHWE Ha CUMBOMWYECKUE 3HAYEHMUS LIBETOB, MO-
CKOIbKY MPEUMYLLECTBEHHO LiBET B NMECHSX KOSTOPATMBHAS NTEKCUKa peanu3yeTcs Ha ypoBHE BTOPUYHON HOMU-
HaLmu.

CnoBo «KpacHbIA» B PYCCKOM 5i3bIKe BbIXOAWUT Lafieko 3a npegerbl npoctoro 0603HayYeHns LBeta. dnu-
TETOM CO CIIOBOM «KpacHbln» 0603HaYanm cyacTnmeble, PagoCTHbIE MOMEHTbI B XM3HU YeroBeka. KpacHoe
[ETCTBO B PYCCKOM KyNbType MOHUMAETCS Kak NPekpacHoe, C4acTnMBoe BpeMsi, He 06pEMEHEHHOE TSKECTbIO
B3pOCION XM3HU. CNOBOCOYETAHNSI CO CNIOBOM «KPaCHbI» YnoTpebnsioTcs B 3HAYEHUM XOPOLLUIA, SPKWNA,
cBeT/blid. KpacHbi AeHb — pafoCTHbINA, CHaCTNMBbLIN [eHb, B KaneHaape — Npa3aHWYHbIA AeHb, Npoucxoas-
LKA OT TPaAMLMM OKpaLLMBATL B KPACHbIA LBET JIMCTbI C NPa3fAHUYHLIMU OHSMU B OTPbIBHBIX KaneHaapsx [1].
[laHHOE 3Hau4eHVe Mbl BUOMM 1 B CIOBOCOYETAHWN «KpacHas BECHa» — nopa bpayHbiX CO30B, Nyyllee Bpe-
M 4ns cBaabObl M Havana HOBOW XM3HW. YNOTpebneHne CnoBa «KpacHbINy MOXHO HaNTW 1 CPEeay LiePKOBHOWA
peun. KpacHbIM 3BOHOM MMEHOBANM LLEPKOBHbIN 3BOH BO BCE KOMOKOMA. Takoi 3BOH COBEpLUANCS HECKOSbKU-
MW 3BOHapsMu B Benukue npa3gHukM Npu TOPKECTBEHHbIX 1 PapgoCTHbIX cobbiTax B Liepksu. [pu atom
B KyNbType Mbl BUAUM Ty Xe 3aKOHOMEPHOCTb, YTO U B OTHOLLEHUM NPUPOAHbIX OOBEKTOB: «KPACHBINY A€Hb —
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9TO 3MOLMOHAIBHO U 3CTETUYECKN HACLILEHHbIM A€Hb, AHIO KaK Obl NPUNUCHIBAKOT AMUTET «KPACHbLINY, OXW-
[asl OT HEro onpeaeneHHoro HacTposi. ATO MOXET MMETb BECbMA OTAANEHHYK CBA3b C LBETOBOW NanuTpon
AaHHOrO aHs [2].

Mo cnosapto C.N. OxeroBa KpacHbIN UMEET HECKOSbKO 3HayeHu. 1.LlBeTa KpoBw, CnenbiX Arog 3eM-
NAHKKN, SpKOro LBeTka Maka. 2. OTHOCSLLMIACA K PEBOMIOLIMOHHON LEATENbHOCTU, K COBETCKOMY CTPOIO, K
KpacHon Apmun. 3. YnotpebneHune B HapoOAHOW peun v noasun ans 0603HayYeHUst Yero-HMbyab XOpPOLLEro,
sipkoro, ceeTnoro [3, ¢. 314].

Llenbto fJaHHOM cTaTbk SBNSIETCS KOMMMEKCHOE U3yYeHne 0COBEHHOCTEN peanu3aumm nekcembl «kpac-
HblIA» B neceHHoM TBopyecTae 70 — 90 rogos.

AKTyanbHOCTb M3y4eHusi JaHHOTO LBeTa 006ycrnoBneHa TeM, YToO paccmaTtpueaemas anoxa bbina cas-
3aHa C nonuTUYECKUM Kpuaucom, pacnagom Cosetckoro Coto3a, NepecTpoKoi OT 3MOXM KOMMYHM3MA K HO-
BOW 3M0OXe pa3BuUTKS.

Takum 0Bpa3om, OLEeHMBaHIE NEeKCeMbl «KPaCHbINy CBA3aHO ¢ oTHoweHuem k CCCP, cosetckomy npo-
LLUIOMY W peanism, OT KOTOPbIX NPULLIIOCH 0TKa3aTbCs.

KpacHbIi LIBET UMEET HECKOSbKO 3HAYEHNI:

1. M\peonormyeckui (ces3aH ¢ NONMTUYECKUMI peanmnsmm)

KpacHbiin — LeT 6opb0bl, a Takke OnacHOCTM 1 TpeBorn. bonbLueBnkn 06BACHANM CBOI BbIOOP CUMBO-
nu3aumeit KpOBM YrHETAEMOrO Hapoaa — paboumx, KPecTbsiH M MaTpocoB. MponuTyto B 6opbbe 3a ocBobOXE-
HWe OT JKCMyaTaLum KPOBb ONMLIETBOPSI KPACHbIN LBET dhnara U NSTUKOHEYHON 3B€3abl.

KpacHbiin LuBeT BaxeH ans cumeonuku rpaxxaaH B CCCP, Tak kak OH BCerga ComyTCTBOBAN WX XM3HU. B
nepByto 04epeb, KpacHoro LeeTa BosBbilwancs dnar Counanuctnyieckux Pecnybnvk, Takke moam 4acTo nc-
Nnomnb30Banu AaHHbIA LBET B CBOMX pacckasax, CTUXax, NeCHsIX Ans Toro, YTobbl 06paTuTb BHUMAHWE Corpax-
AaH Ha npobnemy, KOTOPYH OCBELLALOT.

CtouT 06paTUTb BHUMAHMKE Ha TO, YTO B 70-€ rofdbl KpacHbIA LBET MMeN NpsiMoe MAEe0NorMyeckoe 3Ha-
yeHue, Tak Kak cyliecteoBan Cosetckuin Cotos, a B 90-e — naeonornyeckuii KpacHblil LBET SBNSNCS OTChINIKOMN
k npownomy, Tak kak CCCP yxe He TOT, HeT 0bunmns KpacHOro LIBETa B XW3HU HACENEHNS.

2. KpacHbli Kak CUMBOST KpacoTbl.

3. KpacHblIi1 kak 0603HayeHue LugeTa (He peanuayoLwmin 4ONONHUTENbHbIE KOHHOTALWN).

4. KpacHbIi kak anuTeT, 40BaBnALLMA KPaCOYHOCTb TEKCTY.

[1ns BbISBNEHNS CUMBOMMKM KPACHOTO LiBeTa B TEKCTax neceH HeobxoanMo npoaHanmanpoBaTh OTPbIB-
KW NPOV3BELEHUN.

Pacnpegenum oTpbIBKM TEKCTOB MO rpynnam.

1. KpacHbIn UBET, NPUMEHEHHbIN C ME0NOr14eCKUM CMbICIIOM.

51 guden nmuuy packpbimbIX pXagbiM MoNopOM

51 8udesn CoH KOmMOopbILi NPOKIISN 2eHeparn

51 8uden cbexasuwiue KpbIwu canozom

51 8uden mpyn moyb-8-moyb NOXOXUU Ha MEHS

A1 HeHasuXy KpacHbIli ugem

YHudmoxatl makux, kak 5. («HeHaBky KpacHbIn LBeT», aBTop - E. JleTos, «[paxaaHckas obopoHay, 1987 T.)

[MpuBeaEHHbIN PparMeHT MecHU MOCBSILLEH MOSUTUYECKON CUCTeMe, MPUCYTCTBOBABLLEN B COBETCKOE
Bpems. OH O HECYACTHOW XM3HU B COLO3E, MPUYEM TSXKENO XKIUMOCh HE TONBKO HAPOAY, HO U BCEM XMBbIM CyLLe-
CTBaM, BMacTb BTOpranach Jaxe B CHbl ftofen. [epon NpusbiBaeT YHUYTOXATb KpacHbIN LBET. Kak M3BECTHO,
AaHHbIN UBeT Bbin pacnpoctpaHeH B CCCP, oH ncnons30Bancs BnacTbio W Obin XapakTepeH Ans ee MeToaos
ynpasneHus. [epoi roBOpUT 0 TOM, YTO HEHABMAMT KPACHbI LIBET, MPU3LIBAET YHNUTOXATb TaKMX, Kak OH.

KpacHas, kpacHas kpoeb,

Yepes yac yxe npocmo 3emris,

Yepes 0ga Ha Heli ugembI U mpaea,

Yepes mpu OHa cHOBa XU8a,

U coepema nyyamu 38e30b!

ITo umeHu ConHue. («3B€34a N0 MMeHM conHuey, aBTop — B. Lo, «KuHo», 1989 r.)
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CnosocoveTtaHne «KpacHasi KpoBb» MCMOnb3yeTcs Ans Toro, YTobbl ApKo npeacTasuTb none 601, Ha
HEM MPOUCXOANIMN OXECTOYEHHbIE CPAKEHNS, B MPOLIECCE KOTOPbIX BbIN0 NPonMTo G0oMbLLOE KOMMYECTBO KpO-
BU. ABTOP OAHOBPEMEHHO MeYanuTCca 1 pagyeTcs O TOM, YTO CrieAbl COMnaaT, MCTEKLLMX KPOBbIO, BbICTPO Npo-
NagaloT v Yepes BPeMs Ha TOM e MecTe NOSIBNAOTCA UBeTbl 1 TpaBa. KpacHbIn LBET CUMBONM3MPYET KPOB,
CpaXeHWS, rope M HecyacTbe.

KorueH 6ar, nozacnu ceeyu, He ycneguiue noOXeYb

Bcro nnaHemy u He 8e4HbIM OKa3arcs KpacHbIl Med,

[Mponumaeswuli KPOBbHo 3EMITK0 HE8UHOBHOU CMOPOHI,

Ymo benbmom cusina berbiv 8 yépHom enase camadsl. («ban CataHbl», aBTop — W. Tanbkos, W. Tans-
koB, 1990 r.)

[MpuBeOEHHbIN OTPLIBOK NECHW MOCBSLLEH NONUTUKE, KOTOPOK OblN HEJOBOMEH HAPOL M HaKOHeL, OHa
3aBepLumnach. «KpacHbin Mey» CMBONM3MpPYeT bGecnoLianHble MeToAbl yNpaBneHus rocyaapCTBoM. [JaHHbIi
LiBET NPUMEHEH ANS TOro, YToObl NOrPy3nTL CRyLWaTeNs B Ty XECTOKY0 Nopy, korga Ans MOfHOTO KOHTPONS
Hag rocy4apCTBOM K t0AsAM npuMeHsnu rpybyto cuny, MCNonb30Banit 3Bepekiie MeTOAb! HakasaHms. KpacHbiil
LIBET CMMBONM3NPYeET HGecrnoLLaaHOCTb, KPOBOMPONUTHE.

2. KpacHbli, CUMBOMMU3UPYIOLLMIA KPaCoTy.

YmbIgaem KpacHO COMHbILKO

Pyku ménnele 8 poce -

M Poccus, kak AnéHyuwka,

[Mpedcmaém go scell kpace. («KpacHo conHbiwkoy», asTop — W. Ladepan, I1. 3biknHa, 1973 )

[aHHbIn hparmeHT 0 nobBm aBTopa k Poccum, «KpacHO COSMHBILIKO» SIBMSIETCS YacTbio XKUBOMUCHOTO
onncaHuns poamHbl. KpacHbln LUBET UMEET UCKMHYMTENBHO NONOXUTENbHBIA CMbICT, OH BblpaxaeT KpacoTy,
SPKOCTb COMHLA.

Ha 3ape, paHHuM ympom Ha 3ape 3a pekol

o mpase

Xodum 8 none KpacHbIl KOHb, KPaCHbIU KOHb.

Xodum, xapKum coHuem 3anumod,

Mawem 2pueoli 3o110moti

Moe demcmeo — KpacHb Il KoHb. («KpacHbIn koHby, aBTop — M. Mnsukosckuir, . Fonos, 1978 1.)

ABTOp roBOPUT O CBOEM AETCTBE C UCKPEHHUMI YyBCTBAMU, OMUCLIBAET NPUPOAY, KOHS. KpacHbin LBeT
WCMONb30BaH [N ONUCaHWS KPacoTbl XWBOTHOTO C 30710TOM rPUBOIA, KOTOPOE NPOU3BESNO Ha NuUcaTens Cumb-
HO€ BreyatneHue B JeTcTBe.

3. KpacHbIi1 kak 0bo3HayeHue LgeTa (6e3 LONONHUTENBHOM KOHHOTALMK).

3agy, 3aey, 3acy, 3a2ynsn, 3a2ynsn Masb4yoHKa,

La napetb monnodod, monodod,

B kpacHol pybauioHouKe,

XopoweHbkul makou. ("PomaHc o BnobnéHbix", astop - b. Okyaxasa, A. Mpaackuin n 3. Xapabaaae,
1974 r.)

B npuBeneHHOM OTpbIBKE KpaCHbIM LBET MpUMeHeH 4ns 0bo3HayeHns upeTta pybalku. IMeHHo Ha
KpaCHbIV LBET Mtoay Yalle obpallaioT BHUMaHWE, a Takke KpacHbIil YacTo CTaHOBMTCS CUMBOJIOM PasryIibHOM
X13HK, 6e33abOTHOCTW, NOITOMY, AN MPUBNEYEHUS UHTEpeca K NepcoHe Manbyuka, aBTop UCMONb3oBas
WMEHHO 3TOT LBET

JTo6oseb, Kak po3a kpacHas,

Lisemem & moem cady.

TTobosb Mos1, Kak neceHka,

C komopou 8 nymb udy. («JllboBb», asmop - P. BepHc, O. Apowesckas, 1977 2.)

MpencraBneHHbIA NOTUYECKUA TEKCT NMPOHWU3AH POMAHTUYECKUM, MeyTaTemNbHbIM 3ambICrOM. ABTOP
pasMbILNSET O NoOBK, CPAaBHMBAET €€ C PO30il U NECEHKOW, C KOTOPbIMM OH MaeT B NyTb. KpacHas po3a
HecnpocTa cpaBHMBaETCS C NMto6oBbI0. Acxoas M3 aToro Mbl MOXEM CLenaTh BbIBOA O TOM, YTO NoGoBb, Kak
sipkas po3a bnaroyxaer, LBETET B cagy — Aylue aBTopa. 3Ha4eHWe aHann3upyemoro LgeTa: LIBET PO3bl.
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YépHble po3bl — CUMBOIT heyarnu,

KpacHbie po3bi — cumeon nobeu.

KpacHbie posbi bbicmpo 3assnu,

YépHble posbi 8HOBb pacygenu. («O YepHbIX M KpaCHbIX po3ax», aBTop - C. KysHewos, «Ppuctainny, 1988 r.)

B AaHHOM (hparmeHTe KpacHble po3bl pacCMaTpUBaOTCS B HEOAHO3HAYHOM CMbIcne. B nepeoMm, LBETbI
elle CBexme, TONbKO pacLBETLUME, HAMOMHEHHbIE SHEPTUEN, OHW SBMAKOTCA CMMBOMOM CYaCTbs, M06BU, HO
9TO A4SIUTCS A0 TOrO MOMEHTA, MoKa Po3bl He 3aBsHYT. [locne Toro, kak KpacHble LBETbl NOGNeKnu, OH1 cTanm
CMMBOJIOM Neyvany, pasoyapoBaHus. MoxHO chenath BbIBOS O TOM, YTO KpacCHbI LIBET B NPUBEAEHHOM (hpar-
MeHTe 0603Ha4YaeT OKpac LBeTka 1 HeCeT HeraTUBHbIN CMbICH, Tak Kak bnaroyxaHue po3, HECOMHEHHO pagyeTt
rnas, Ho OHO He BEYHO 1 HAaCTaeT MOMEHT, KOra OHM NOPTATCS, UX CYLLECTBOBaHWE 3aKaHYMBAETCS.

4. KpacHbIi LUBeT, NPUMEHEHHDI Ans Jo6aBneHUs KpacouHOCTH.

Tak 3agedeHo - pelic He ommeHumb. Bpemsi nodowino — u gce.

“KpacHas cmpena” e namsimu Moel nnameHem npowinia — U ece.

“KpacHas cmpena” cepOuye oboxeana, cyacmee yHecna — U ece.

M mornbko muwuHa Ko MHe menepb HeXHa, KO MHe menepb HEXHa, HexHa. («KpacHas ctpenay, aBTop
- H. 3uHoBbes, C. Potapy, 1982r.)

B npuBeaeHHOM chparmeHTe aBTOp NPUMEHWN KpacHbIA LBET AN1s Toro, YToObl NpuaaTh TEKCTY Kpacoy-
HOCTb W BbIpasuTenbHOCTb. OTPbIBOK NECHW O M0BBM, KOTOpas AOMKHA MIHOBEHHO 3aKOHYMTLCS, «KpacHas
CTpenay pasBesnia BCE BOCMOMWHAHUS 1 YyBCTBA, OHa BbICTYNaeT Hen3bexHbiM, HeOBpaTUMbIM CUMBOSIOM B
necHe. KpacHblil LBET B COYETAHWM CO «CTPENON», CTAHOBUTCS YEM-TO PE3KMM, ObICTPLIM 1 MOpaxaroLwmum, ¢
MOMOLLbK AAHHOMO COYETAHWS aBTOP MbITAETCA AOHECTU 4O CRyLIATENs MbICb O TOM, HACKOMbKO 60MbHO
npoLyaTbes ¢ Nto60BbI. BbibpaHHbIi LIBET CUMBOU3NPYET N0OO0Bb, Xryyne 4yBCTBa 1 HECHACTLE.

KpacHoe Ha 4épHom.

KpacHoe Ha 4épHom.

A Ha Kpecme He cnekaemcsi Kpoeb,

M 28030u maK u He cMo2/U 3apx)asems,

U kak anunoe ecé ma xe noboeb. («KpacHoe Ha YepHomy, aBTop — K. Kunyes, «Annca»,1987 r.)

B maHHOM OTpblIBKE BeOETCS MOBECTBOBAHWE O CYLLECTBOBAHMM MOAEN, O MO3UTUBHBLIX U HEraTUBHbIX
nepuodax XwsHW, KOTOpble CMEHST Apyr Apyra. YepHbi LBeT 0603Ha4aeT HeOXUOaHHO MOSBMALLMECS
TPYAHOCTU U HEB3rOdbl, KPACHbIN Xe, CUMBOMU3MPYET NNams, KOTOPOe He MOTyXaeT B XMBbIX AyLiax noaen
npu Nobbix 06CTOATENLCTBAX.

3blknHa, 1973 )

[aHHbI ¢parmeHT 0 NtobBM aBTopa K POCCMM, «KPACHO COMHBILIKO» SIBMSETCA YaCTbio XXMBOMUCHOIO
onncaHus poauHbl. KpacHbli LBET UMEET UCKMIOYMTENBHO MOMNOXUTENbHBIA CMBICT, OH BblpaXaeT KpacoTy,
SPKOCTb COMHLA.

9. KpacHblit LBET, MEIOLLMIA BONCTBEHHYIO KOHHOTALMIO.

Maku, maku, KpacHble MaKu

[opbkasi namame 3emnu

Heyxenu eam cHamcs amaku

Heyxenu eam cHamcs amaku

Tex, kmo ¢ amux xonmos He npuwinu? («Makuy, aBTop — I'. MoxeHsH, 0. AHTOHOB, 1982 1.)

B DaHHOM KOHTEKCTE KpacHbIN LBET ucronb3yeTcs Ans 0603HayeHns okpaca LIBETOB — MaKOB, HO Y 3T0-
ro ecTb NOATEKCT. ABTOP B MECHe UCMONb3yeT UMEHHO KpaCHbIE Maku Ans Toro, YTobbl NpUBREYL BHUMAHWE
Ha LBET, KOTOPbIN CUMBOIM3UPYET KPOBb, BOWMHY, KECTOKOCTb. 10 MHeHuto I, MoxeHsiHa UMEHHO MakaM CHSAT-
CS «aTakm TeX, KTO C 3TWX XONIMOB He NPULLNY, BO3MOXHO LIBETbI PaCTyT Ha MECTe BOEHHbIX CPaXEHWN, Tpa-
rnyeckomn rubenu conpar. A3 BbiLeckasaHHOrO Mbl MOXEM CAeNaTh BbIBOS O TOM, YTO NPUMEHEHWE KPACHOrO
LiBeTa B JaHHOM Cly4yae MMEET ABOMCTBEHHBIN CMbICH: C OOHOW CTOPOHbI — 0603HaYeHMe LBeTa, C Apyron —
nonbITka AOHECTW O YMTaTens MbICMb: MMEHHO MaKu, UMELOLLME KPacHbI OKpac SBMSIOTCS CBUAETENAMM
KECTOKMX aTaK.
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A1 nokudarto cka3o4Hb Il pall,

M HeseMHble Meyme|,

A1 3abbigato samom yder,

OH MHe He HyXeH, Hem,

Kmo ono30an, mom He ycnen,

MHe bnuxe kpacHbil ceem. («KpacHbii ceemy», asmop — M. [lepmoHTOB, «bpagoy, 1990 2.)

B npuBegeHHOM OTpbIBKE aBTOP MOBECTBYET O TOM, YTO EMY HE HYXeH pai, panckue HacnaxaeHus, oH
X04eT WATM Ha KpacHbIM CBET, obnmyarowwnin ag. KpacHbli UBET UMEET ABa CMbICNa: NepBbln — CTpadaHus,
Tep3aHusl, NPOUCXOAsLLME B afy, BTOPON — YMUPOTBOPEHUE reposi, KOTOPOMY HE MOAXOAMUT paid, OH CTPEMUTCS
K KpaCHOMY LIBETY.

cxoas n3 BbllLeCcKasaHHOro, MOXHO cAenaTb BbIBOA O TOM, YTO KpacHbin UBeT B 70-90 rogb! Bbin pac-
NPOCTPaHEH B MECEHHOM TBOPYECTBE. ABTOPbI MCMOMb30BaN €ro Ans SPKOro BbIPaXEeHNS YyBCTB, OTPAXEHMS
KpacoTbl, HO Camoe rnaBHoe — Ans Toro, YTobbl NOKa3aTh, NPMBNEYL BHAMAHME K XXECTOKOM BNacTu, KOTOpas B
COBETCKME BpemMeHa nokasana cebsl XxnagHOKpOBHO U 6eccepaeyHo. Takke, nucaTeny NpUMEHSINIM KpacHbIN
UBeT Anst 0003HaYEHNs HACTOALLErO LBETa NPeaMETOB M LBETOB. BaXHbIM MOMEHTOM SIBNSIETCA ABONCTBEH-
Has KOHHOTaUWs, KOTOPYK npuobpeTaeT KpacHbl LBET B 3aBMCUMOCTM OT KOHTEKCTa. B nmpefcTaBneHHbIX
npumMepax LBeToob03HaYeHe MHOTOrPaHHO U HEOAHO3HAYHO, MO3TOMY HET BO3MOXHOCTU MPUUTU K OQHOMY
CMbICITy, KOTOpbI 0603HA4YaET KpaCHbIN LBET B MECEHHOM TBOPYECTBE.
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POJ1b CUMBOJ10B W IETANIEM B NOBECTY
b.BACWIbEBA «HEOMAIMMAA KYTTNHAR

TYMAHOBA MO/IWHA AH[IPEEBHA

CTyOeHT
®IrBOY BO «Kanyxckuin rocygapctseHHbln yHusepcuteT um. K.3. LinonkoBckoro»

1 Okydzr 2 kS sowady ds mJ dzd s O
K.¢b.H., doueHm

@Ir60Y BO «Kanyxckuti 2ocydapcmeerHbill yHusepcumem um. K.3. Ljuonkogckozo»

AHHoTaums: B cTatbe aHanuaupyeTcs ponb CUMBOMOB U AeTanei B nosectn bopuca Bacunbesa «Heonanu-
Mas KynuHay. Ocoboe BHUMaHWe yOensieTcs MeHW repouHu, KOTopoe UMeeT ABOMHOE TONMKOBaHWe, a Takxke
CUMBOMNMYHOMY 0Bpa3dy «OrHs», pacCMaTPUBAEMOrO OAHOBPEMEHHO Kak CUMBOI pa3spyLUEH st U BO3POXAEHNS.
KnioyeBble cnoBa: «Heonanuvas kynuHay, b. Bacunbe, AHTOHMHa, CMMBON, AeTanb.

THE ROLE OF SYMBOLS AND DETAILS IN THE STORY OF B.VASILIEV "THE BURNING BUSH"
Tumanova Polina Andreevna
Scientific supervisor: Vysokovych Ksenia Olegovna

Abstract: The article analyzes the role of symbols and details in Boris Vasiliev's novel "The Burning Bush".
Special attention is paid to the name of the heroine, which has a double interpretation, as well as to the sym-
bolic image of "fire", considered simultaneously as a symbol of destruction and rebirth.

Key words: "Burning bush", B. Vasiliev, Antonina, symbol, detail.

B atom rogy ucnonusietca 100 net co aHa poxaeHus bopuca Bacunbesa — BblgaroLleroca nucartens-
(hpoHTOBMKA, Yy4acTHuMKka Benwukon OteyecTBeHHOM BOWHbI. OH NPUHALNEXUT K MOKONMEHWO nucaTenen-
(DPOHTOBMKOB, MPUHECLLMX 3BYyYaHUE «OKOMHOW NpaBabl» B pycckyl nutepatypy. Kuurm Bacunbesa
3aBOeBaru LMPOKOE NPU3HaHWE Y COBETCKUX U POCCUICKUX YMTaTenNEN.

AKTyanbHOCTb AaHHOW paboThl onpedenseTcs HeQOCTaTOYHON M3YYEHHOCTBID MOBECTM «Heonanumas
kKynuHa» bopuca Bacunbesa.

B GonbLlunHCTBE NOAXOLOB K ONPeAeneHnio CUMBONA, NOA HUM NOHUMAIOT Hekyto 0B0BLLEHHYI0 KaTero-
PUIO, UMEIOLLYYIO CBSA3b C anseropuent 1 o6pa3om. Kak u B anneropuu, B CUMBOME SOMUHUPYET CMbICIIOBOM
nnaH, Ho, Kak u B obpase, NpeaMETHO-00pasHbIN NnaH pa3BuT U LieHeH cam no cebe. C cumBonamm Mmbl
BCTPEYaeMcs yxe B Ha3BaHuM npousseaeHus. «Heonanumas KynuHa» — NOHATME MHOro3Ha4Hoe. Ecnu pac-
cMaTpuBaTtb OMONENCKNA KOHTEKCT, TO B [ATUKHWXMW: HEOMaNUMas KynuHa — ropsiLiuin, HO He CropatoLLui
KycT, B koTOpoM bor siBuncs Mowuceto, nacwemy oBe, B nycTbiHe 6nn3 ropbl CuHai, Tam emy sBuncs AHren
['0CnoaeHb B MNamMeHmn OTHS U3 Cpedbl TEPHOBOTO KycTa. Mouceit xoTen B3rnsHyTb Ha 370 Yyaa 6nuxe, ogHa-
ko 6bln NnpepBaH ronocom bora: «He NoAXoam ctoaa; CHUMKM 00yBb TBOK C HOT TBOMX, MOO MECTO, Ha KOTOPOM
Tbl CTOMLLb, €CTb 3eMNa cBaTas. W ckasan: ... A bor otua TBOErO, bor Aspaama, bor Ucaaka n bor akosa.
Mowceit 3akpbin nuue cBoe, NoToMy 4to bosncs Bo3speTb Ha borax [1,1-6]. OrHio CesiweHHoe lNucanue yno-
pobnset bora — BCECUNBHOTO M BCEMOTYLLETO; a KyCTy TEPHOBHUKA — YerioBeka.

XI MEXIYHAPOJIHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W NIPOCBELLEHUED



HAY4HbIE WCCREQOBAHAA 2024 [N

B vkoHorpacum Heonanumas KynuHa — 310 Tun boxuei matepu B NpaBOCNaBHON KynbTYpHOW Tpagu-
Lwmu. W3HavanbHo MkoHa n3obpaxanach B BUAE FOPSLLEro KycTa C 3akmioYéHHbIM B HEM 06pa3om boromatepu
W KONEHONPEKNOHEHHBLIM npopokoM Mouceem nepeg HUM. [103aHee, B LEHTPe MKOHbI cTanu pacnonaratb bo-
romatepb ¢ MnageHuem. 3T0 n3obpaxeHne 3akm4eHO B BOCBMUKOHEYHYHO 3Be3fy, 0Bpa3oBaHHY0 ABYMS
4eTbIPEXYroNbHUKaMM — 3€NEHBIM W KpacHbIM (LBET KynuHbl U LBET nameHu). Bokpyr Hero, B CBO ovepesp,
pacrnonaralTcs M30bpaxeHUs YeTbIpéX BeTX03aBeTHbIX croxeToB: Mouceir nepen KynuHow, coH Wakosa,
Bpata Mesekunnsa u Ipeso Mecceeso [2].

Bnepsble 0bpa3 Heonanumon KynuHbl, 06paLLeHHbIN K NaBHOM repouHe Hanpsamyto, NosSBASETCS B No-
BECTBOBaHWM pacckasyunka 06 MHCTUTYTCKUX rogax AHTOHUHbI /IBaHbLLMHON — «KOMaHAMPE CTPENKOBOW POTbl
3alUTaTHOro CTPESIKOBOro nofka ele Gornee 3aliTaTHOW CTPENKOBOM AuBU3UN». YOexaeHHas KOMMYHUCTKA,
AEeBYLUKa BHa4are Xo4eT BO3pa3nTb CPABHEHWIO €€ C YUTAEMbIM PENUINO3HbIM 06pa3oM, ogHako nocre o0bb-
SICHEHUN O «MPOCTOM KYCTE», FTOpAo 3asBASET: « TOYHO, MOM, Mbl B OFHE HE FOPUM U B BOZE HE TOHeM» [3].
Takum 0Bpa3om, OHa MPUHUMAET AaHHoe el npo3euLle — Heonanumas kynuHa. CUMBOS UCMOMb30BaH aBTo-
pOM Ans co3faHus rnybokoro obpasa repouHU: HETIEHHOW, BEYHOW, BEPHOWN CBOMM YOEXaEHUAM, HEU3MEH-
HOW yXOBHO-NPEKPACHOMY.

VikoHa «Heonanumas KynuHa» nountaetcs Kak 3acTymHuua npu noxapax. Ha aTom MOMeHTe CTouT
0CTaHOBUTLCA NoapobHee. OroHb — OAWH 13 caMblx YacTo ynoTpebnsaeMbIx CMBOOB B nuTepatype. Cumeon
OFHS MHOTO3HAYeH, HO B JAHHOW MOBECTM €r0 MOXHO TPAKTOBATb B ABYX (hOpMaX: Kak pa3pyLUeHNe — «OroHbY
Kak KOMaHZa K BbICTPesy, OrOHb FopsiLLMX TaHKOB U NECOB, NOXap B KBapTUpe, NOBREKWA 3a coboi cMepTb
repOVHU; U KaK BO3POXAEHWE — nocne cMepTi AHTOHMHA VBaHbLUMHA yBMAENa CBOErO MepBoro koMaHavpa
poTbl Bacto Cepegly, NOTAHyNacb K HEMY U LLArHyna Yepes OroHb.

CnepgoBatenbHo, cMMBON OrHA Obin 1cnonb3oBaH b. BacunbeBbiM ¢ Lenbio yoexaeHns B 6eCKOHEYHO-
CTM XU3HW: Nocne akTUYEeCKkon CMEPTH NPOUCXOAUT NepepoXaeHue, B Xo4e KOTOPOro YeroBeK NpoLosmkaeT
CYLLECTBOBATb, HO MPOCTO YXe 3a rpaHnLiamMu peasnbHOro Mupa.

CTouT caenatb akUEHT Ha aHTPONOHUMUKE — 3HAYEHUU UMEHMW repoeB NOBECTU. TalHa UMEHWN AHTOHU-
Ha 3aKrioYaeTcs B 3TMMONorn. Bokpyr Hero 4o cux nop BedeTcs AUCKYCCUS, U HET €AMHOM TOYKN 3pEHUst OT-
HOCUTENbBHO ero NPOUCXOXAEHUs U 3HaveHus. CornacHo O4HON 3 BEPCUI, OHO MOXOAMT OT FPEYECKOro Criosa
«aHTao» — «BCTynawwas B 601y, «MPOTMBOCTOSALLAS», «A0CTONHAS noxBanbly. ELle 0aMH BapuaHT rmacur,
4TO MMS 06pa30BanoCh OT APEBHETPEYECKOTO «aHTOCY M NEPEBOANTCS KaK «LiBETOKY.

Camoe rnaBHOe JOCTOMHCTBO BCEX HOCUTENbHL, 3TOT0 MMEHM 3aKMoyaeTcs B CNOCOBHOCTW afanTupo-
BaTbCA K MPOMUCXOAALLEMY BOKPYr Aaxe Torda, korga Apyrum ato He nog cuny [4]. imeHHo 3To 1 6bIno xu3-
HEHHbIM AeBU30M AHTOHWHbI VIBAHBLUMHON, 3HAYUT, UCMOSIb30BAHIME CUMBOIUKA UMEHU B MOBECTU NOMHOCTbLI0
onpaBsAaHo.

Yncno umeHn AHTOHMHA — Tpu. B nponsBefeHnn YacTo YNOMUHAETCS O TPEX PAHEHWSAX FepOUHU, TPEX
MOMyYeHHbIX OpAeHax, TPU AHSA rOCNUTans nocrne paHeHws, Tpyu yaca npoBefeHHble B 6oroTe u Tak garnee.
Yalle BCero CMBOMNMKA Y1Cna TpW NOBTOPSETCS B KOHLE MOBECTW: BO BPeMs [yLIEBHbIX YNaaKkoB, CUMbHbIX
Bonei MBaHbLWWHOWM HY)XHO MPOWTK BCEro TpW Luara A0 KOMOAQ, rAe NeXuT TpodeiHbin «BanbTepy. [Jaxe
yXOOMT OHa nocne usnyeckon cmeptn B 1943 rogy.

lMepenaém K ponu aeTanu B npomsseaeHn «Heonanumas kynuHay. [ins aHanusa mel Byaem ucnonb-
30BaTh CreayroLLyto KnaccudukaLmio XyLoXeCTBEHHbIX AeTanen: NopTpeTHas AeTanb; npeameTHas etanb;
ncuxornoruyeckas getanb; nedaxHas getanb; AeTarb kak (opma XyaoxkecTBeHHOro 06obLLeHNs.

bopuc BacunbeB HeCKOMbKO pa3 BBOAMUT B TEKCT MHAOPMALMIO O HEBO3MOXHOCTU repouHen UMETb fe-
Tei. MNoBecTb HaunHaeTcs ¢ pasbl: «[eTen y Heé He Bbinox [3], a yke Yepes napy NPeaioXeHuin nosenseT-
CA 3Ha4MMas NCMXonormyeckas geTanb — A0BPOBONbHLIA 0TKA3 OT poxaeHns pebeHka. ABTOp BBOAUT €€ C
LieNiblo 0XapaKTepusoBaTh TBEPAbIN xapakTep AHTOHMHbI iBaHbLWMHONM, OnucaTb NOCTYMNOK, KOTOPbIM OHa CO-
BEpLUMIA paau NPOAOIMKEHNS y4acTus B 60EBbIX AENCTBUSAX Ha NIMHUK (DPOHTA.

/BaHblIMHA KOMNEHCMpOBana OTCYTCTBIE AeTei 3ab0Ton 0 BNn3KMX: CHavamna 0 CoKypcHuULax (To no-
[apUT LWEeNKOBble YyIKK, TO OTAACT AEHbM Ha HOBOE NasnbTo), a NOCNE Bbifycka U3 Neaarornyeckoro MHCTUTY-
Ta Bpana k cebe Ha BOCNMUTaHWe I0HbIX NEPBOKYPCHUL. [epOVHS CTapanach onekaTb BCEX, Nposinsna 3aboty
W BHUMaHWe, CTpEMUNAch OTAaTb NOCNEAHUE OEHbIM, BELLW, KOTOPbIMK 0briagana B TO TSKENoe NOCneBOeH-
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Hoe Bpemsi. CamonoXepTBOBaHWE, BOT HA YEM aBTOP CTPEMUTCH CAENaTb akLEHT, UCMOSb3ys Ncuxonornye-
Ckue feTanm.

B uHcTMTYTe MBaHbLLMHA 3a pa3bscHeHuaMK obpallanach TOMbKO K MyX4iHAM, HECMOTPS Ha UX Mano-
4nCneHHOCTb. «He noToMmy, YTo Npesupana AEBYOHOK — OHA He npesuparna, a xanena ux, — a noTomy, 4YTo
JyBCcTBOBara cebs HemsmepumMo cTapLue» [3]. 3Ta feTanb Takke XapakTepusyeT TBepAbIN XapaKTep repouHMu.

B Havane nosecTn B peyn MBaHbLWWHON NPUCYTCTBYET MHOXECTBO rPYBbIX COB: «MYXMKUY, «Babbl»,
«rnasa Bblnynuy, «KONIEHOM Nog, 3a4», OAHAKO C NOSIBIIEHNEM B €€ XU3HU Bn3kuX nogen, Hanpumep, Annbl
n Onera, eé pedb MeHsieTcs. [10SBNAETCS HEXHAs WHTOHAUWS, XOTS Bce elle npeobnagaeT KoMaHOUPCKUM
TOH NOCTPOEHUS (ppas.

Bcnomuum elwe ogHy dpady, NpoU3HECEHHY AHTOHMHOM WBaHbLUMHOM: «BoT 1 xopowwo. Moesxan.
ObssarensHo. A Beab Toxe. Monpowatses 3awna. Yeaxato. K myxy. fla. Myx y meHs» [3]. Ctout oTMeTUTL
MCnonb3oBaHWe Napuennsyuy, Yto Aenaet pedb npepbIBUCTON, MOMUMO 3TOTO B AAHHOM 3nu3o4e AHTOHMHA
obmaHbiBaeT cobecenHuka. 'epouHs MPOM3HOCKT €€ B OTBET Ha PafoCTHOE CoobLieHMe e€ BO3NBIIEHHOrO 0
TOM, 4TO OTbICKanach ero HeBecTa.

AHanus getanen, OTHOCALLMXCS K pe4eBOMY acrnekTy, No3BonseT aBTopy He TOMbKO Nepeaatb MHTOHA-
LIMOHHbIE XapaKTEPUCTUKN rePOUHU, HO U HAMETUTb €€ NCUXONOrNYECKUA NOPTPET.

Ocob0ro BHUMaHWS 3acnyXu1BatoT AeTanu, cosgatoLime obulyto KapTuHy WHTepbepa KBapTupbl VBaHb-
wuHoi. lo 3HakomcTBa ¢ Annon u Onerom ksapTupa npebbiBana B ynagke: «Luatanucb po3eTku, nposucana
NPOBOAKA, UCKPUAW LITENCENbHbIE BUMKWA W ObiMiUNA MeYby, a NOCne WX NOSIBIIEHUs KBapTupa npeobpasu-
nacb — KHWYErO He TIOManoch ¥ He 0BpbIBaNoCh, BeLy nobanBanmch CTPOroro Xo3sneKoro rnasa u Benu cebs
nocnywHo» [3].

[Mocne 0bbSBNEHUS O pacCeneHnn 13 aBapUMHOTO XUrbs coceam VBaHbLUIMHON MOCTEMNEHHO CHE3XAIOT,
[om nycTeet. bopuc Bacunbes nogpobHo onuckiBaeT, kak Oner 6poanT 13 KBapTupbl B KBApTUPY MO KOMHATaM,
3aBarneHHbIM MyCOPOM, BbIBEPHYTON HaW3HaHKy MPOBOLKOM, rOe eXEMUHYTHO CYLLECTBYET PUCK BO3TOPaHUS.
3ateMm nycTble KBapTUPbl BHOBb 3aCENSIOTCA, HO TOMBKO YXKe He XMBbIMU NMIOObMU — Kpbicamut. IMEHHO OHW B
Yepee HenerbIX Cy4anHoCTeN NOBPEAsT NPOBOAKY M YCTPOST NOXap, B KOTOPOM NornbHeT MBaHbLUMHA.

Crout 06paTuTh BHUMaHWE Ha feTanb, KOTopas SBMSETCSH CKPbITOA NPeanochInkon duHana noBecTu.
[Npuesay HoBOW KBapTUPaHTKK, « ToHeuk ManeHbkom» [3], NpeaLlecTBYIOT CrioBa pacckaduuka: «Havano roga
0Ka3asnocb HacTONMbKO PafoCTHLIM, YTO VBaHbLUMHA HECKOMbKO pa3 CyeBEpHO nogymana, YTo BCe 310 He K
pobpy» [3]. Ucnonbays gaHHyo dpasy, bopuc Bacunbes npegonpeaensieT OTHOLWEHWE YnTaTenen K nocne-
LYOLMM COBBITUAM, aKLEHTUPYS BHUMAHWE Ha BHYTPEHHEM OLLYLLEHUA AHTOHMHbI IBAHBLUMHOM.

OThenbHO paccMOTPUM XyAOXECTBEHHbIE AeTanu B CLEHe BCTpeuu rraBHOM repouHu U eé ObiLuen
YYEHULbI, UCKMIOYEHHON W3 LWKOIbI 38 BOPOBCTBO. OnuckiBas COCTOSHME VBaHbLUMHOM B TOT MOMEHT, Bopuc
BacunbeB MHorokpaTtHo npuberaeT K MCNONb30BaHMIO NCUXONOrMYeckux aeTaneit: «bbina BolbuTta 13 npusbly-
HOrO COCTOSIHUSY, «OTBEYana pacTepsiHHO», «MOTEMHENO B rrasax», «B rorfioBe 3acTyyanu MonoToukMy [3].
Camu xe [enCTBUS repOUHI OH XapakTepuayeT Kak MallMHanbHble: «MallnHanbHo BGpoauna no otgeny, Ma-
LWMHanbHO 6pana B pyku pasnuyHble NpeameTsl, MalluHanbHO pasrnsgbisana ux [3].

Bcé 970 no3BonseT uMTaTesnio NOHATL NCMXOMornieckoe N usnyeckoe coctosiHue AHTOHMHBI VBaHb-
LUMHOM U [aTb OLEHKY e€ fenctsusam. Mogsoas UTOr, MOXHO C YBEPEHHOCTbIO CKasaTb, YTO UCCRefoBaHue
[eTanen 1 CUMBOMOB OTKPbIBAET HOBbIE MOAXOAbI K MOHUMAHWI0 NPOU3BELEHMUS, AaBas YATATeNto BO3MOX-
HOCTb NpOaHanM3npoBaThb NOBECTb C pasHbIX pakypcoB. TakuMm obpasom, AeTanu U CUMBOSbI CTAHOBATCS He
TONbKO YKpaLUEHWEM TEKCTA, HO U KITKOHOM K ero NOHUMAaHMIO U UHTepnpeTauuw.
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MEVNOPATMBbI MACKMPOBKM NMAPA3ITOB
CPELIHEI0 YPOBHA HA 3ANALE ,
PENIKO CEPTE/ UBAHOBHY

A. W. H., npod., npodeccop kadeapsl
MOoCKOBCKUiA FOCYAapPCTBEHHbI [yMaHUTaPHO-3KOHOMMUYECKUI YHUBEPCUTET

AHHoTaums: B ctatbe paccMaTpuBaroTCA NenopaTuBbl aHrIocakcoB. [lapasnToB cpeaHero YPoBHS OHM Mac-
KMpYIOT crioBamn «rnybuHHoe rocygapctBoy, «Kpyr 13-tu», «Opgep lMoaBsskuy, «HEBMAMMOE NpaBUTENb-
CTBOY, «MONUTUYECKIME KYKMNOBOIbI», «X0351€BA MAPUOHETOKY, «rnobanbHbiii CeBepy.

KntouyeBble cnoBa: Auckypc, napasuthbl, NeMopaTuBbl, MaCKMPOBKa.

THE WESTERN MID-LEVEL PARASITES' PEJORATIVES
Repko Sergey Ivanovich

Abstract: The article discusses the Anglo-Saxon pejoratives. Mid-level parasites are masked with the words
"Circle of 13", "deep state", "Order of the Garter", "invisible government", "political puppeteers", "puppet mas-
ters", "Global North".

Key words: discourse, parasites, pejoratives, disguise.

lMpeameToM UccnefoBaHNUS ABSKOTCA NeopaTmuBbl, KOTOPbIMIA Ha 3anaze CKPbIBatoT NapasuToB cped-
Hero ypoBHs. [esnHdopmaumen sensetca noctynat nekuum .IpucpcpuHa (G.E.Griffin), yto «Kpyr 13-ty
cyden TanHo ynpaensieT cTpaHamu 3anaga. [1] MNpaBaTt He cTpaHamu, a Kpyramu Ofrapxuveckoin macum
Temnn B uMnepuu, coctosiein 13 60 cTpaH. CyBepeHbl — 3TO NATb YEOBEK B COCTaBE ABYX TPMYMBMPATOB. a)
Onurapxuyeckuit TpuyMBMpaT COCTOMT M3 TalHbIX AomkHocTen «Matb — OTel, — CbiHy. Ero Bosrnasnsiet 6o-
raTefllas XeHLWuHa nnaHeTbl Ha TalHOM NOCTY BEPXOBHOM Xpuupl, «MaTepu» - bputaHckas koponesa. 0)
BnacTb «nowaam, kKotopas npaBuT CeLOKOM», UMEET TalHbIid TpuyMBMpaT «CbiH — NpaBblil COBETHUK - NEBbIN
COBETHUMKY. X0Ta hopmarnbHO anpektop Kpyra 7-mu ctpateroB onurapx xopmk Copoc (2024) nogunHsieTcs
«Matepuy», ogHako fe-(hakto OH UMEET HEOrpaHUYEHHY0 BNAacTb, HasbiBaeT cebs «nogobHbIM Bory» (some
kind of God). MonHOMOYHbIMW NeraTamu SBRAKOTCS 4Ba €ro COBETHUMKA. [1Tb rmaBapen komaHaytoT Temnnom
— Kpyramu SIBHbIX W TalHbIX pbillapeit CTa PaHroB U «COTEH», KOTOPbIX MAcKMpoBamnu nenopaTiBamu: «rmy-
BuHHOe rocygapcTox (deep state), «xpam» (CpATaHHbIR), «TeMNy», TaMAKepbl, KHEBUAUMOE NpaBUTeNb-
cTBO» (invisible government), «xo3sieBa MapuMOHETOK», «yMHOe MeHbLUMHCTBOY (intelligent minority). [2] Kax-
Obli KpYr CMMBONW3MPOBAN YacTb TeMa r1raHTCKoro BUPTYanbHOro YeroBeka - «Xpamay. YneHbl BbICLUINX Kpy-
roB ABNstOTCS rMbpuaamn rannorpynnbl R1b 1 NOTOMKOB eruneTckux xpeLos. 3a Guonorndeckue npusHaku -
rony6bble rnasa, CBeTble BOMOCHI OHW TallHO Ha3blBAKOT CEDBS «BbICLLIEN PACO», KUCKITIOUMTENBHBIMIY, HA3bl-
BaKT Apyr apyra «b6patbsimuy (brother, bro). Cnoso «bputanusi» (BPTH, 6paTtaH) 0603HavaeT «BpaTcTBOY.
Bo rnaBse kaxzoro Kpyra pbilapein TailHO NOCTaBfeH NpeacTaBUTENb T.H. «BbICLIEN Pachl». JTATUHCKUM CUHO-
HAMOM DpaTcTBa SIBNSETCS CNIOBO «OpAep», PYCCKUM — «opaay, apabckum - «axamaaty. Hanpumep, «[xa-
maaT-u Mcnamuy (bpaTtba mycynemane), «3onotas Opga», bpatcteo HOnutepa (Kpyr 322-x, T.H. Yepen u ko-
CTW; OKOHYaTenbHas cymma 3+2+2 = 7, Onutep). «bpatbs» NOXM3HEHHO COCTOANM B Kpyrax C LM poBbIMM
kogamu apesHeerunetckux Goros: 13 (ToT); 7 (KOnutep; cnosecHo — «aua 6onox» /6or HanBbICLLIWIA/, pycckoe
NPOU3HOLLEHNE — 3TO «[1bSIBOM») M €ro OKOHYaTeNbHbIe CyMMbl B 0603Ha4eHusx kpyroB 34, 124, 322, 4111; 9
(6oruns K-Xos), 10 (6or Pa). Kpyr ¢ kogom 34 — 310 kpyr 60rMHM AMUHB, KOCOW KpecT KOTOpoii B (hopme Beno-
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ro 6aHTa koguposanu neiopatneom «Opgep Moagsiskmy» (Order of the Garter). Peiyapn Kyknoc knana, KKK;
Macpus, knybbl HankepoB-caTaHUCTOB TalHO ABNAKTCA Kpyramu [Abseona. 1o rpeyeckn «Kyknoc» opgHavaet
kpyr (FOnutep, [Obsison). Kpyr 9-tn 6oruHmn -XoB mackupytoT nernopatuBamn «bunbaepbeprckas rpynnay,
«TpexcropoHHss komuceus» (TTT, 999 — okonvatensHas cymma 9). Kpyr Pa (Council of 28; okoHuaTenbHas
cymma 10) CKpbIBatOT CMOBOM «CKuHXedbl». [pumep «COTeH» TalHbIX pobiyapeit B nepwog 30.11.2013-
14.2.2014 rr. Bo Bpems cneuonepauuu LIPY ctoumocTeto Bonee 700 MiH. gonnapos B LeHTpe Knesa, Macku-
pyEMYIO NenopaTUBOM «PEBOMIOLMA JOCTOMHCTBAY, 3TO - 22 COTHU MATeXHWUKOB NeNe 1-22 u3 uucna 6oesu-
koB opraHusaumn «Tpusyb», «YHA-YHCO», «[latpiot YkpaiHu», «yThonbHble ynbTpacy, «camoobopoHa
MaigaHay, koTopble 0606LieHHO Ha3biBamm «[paBbiit cekTopy. «[1paBasy - 310 cTopoHa Honutepa, To ecTb
CeKpeTHoe HasBaHue - 310 «Kpyr KOnutepa, [AbsBonay.

TpuymBupaT Tpex onurapxos, Ae-hakro NapasuToB-XMLLHWUKOB W OpraHn3aTopoB Tpex MUpOBbIX BOVH,
SBMISIETCA Ha4aroMm nuiesoi Lenoykn. OH opraHW3oBan napasuTapHylo CUCTEMY MiaHeTbl 3eMNs, NOCTOSH-
HYI0 BOWHY — Hanbonee apdekTUBHbIN 1 ObICTPLIN CNOCOB NoyYeHUst pecypcoB. Havano nuweBoi Lenoyku
MackupytoT nenmopatmeom «rmobanbHbin CeBepy». KepTB napa3nTu3mMa CKpbIBaOT neiopaTBoM «rrobanb-
HbIn KOr». LIPY TpaHcdopmuposano CCCP u3 «BToporo mupa» B nonykoroHuansHyo nepugepuio CLUA -
yacTb «rnobansHoro Kray, TaiHO BBEASA B NpaBsLLyto anuTy B anpene 1985 roga Tpex OCHOBHbIX areHTOB
BNWSIHWA, rnaBHOro u3 kotopblx [x.byw 4.11.1989 r. B kacheapansHoM cobope ManbTbl Ha LIEPEMOHMM NP U-
HAN B pblljapu-komangopsl ManbTtuinckoro opgepa. CogepxaHne Npuka3os TpUyMBMpaTa SBASETCS 3adaqamu
CBEPXCEKPETHOI CTONETHEN reonoNUTUYECKON rpaHacTparteriu, kotopyto B 1956 r. paspaboTtanu akcnepTbl no
npukasy «CblHa» - gupekTopa Kpyra 7-mu ctpateroB. TpuymBupaT SIBASETCS HECMEHSEMOW NOXUSHEHHOW
AWKTaTypOl TPEX ONMUrapXoB, KOTOPYH OHWM MackupytoT gapcoM «BbliBOpPOBY», KOrAa BEPXyLIKa onurapxuye-
CKO Macum Temnn CTaBUT CBOMX «CMOTPALLMXY - MOMMUTUYECKMX MAPUOHETOK Ha AOMKHOCTM Npe3naeHTa u
npembepa. Hanpumep, uneH Kpyra 7-mu ctpateros onurapx Yontep AHHeHBepr caenan npesnaeHTamm CBomx
npuatenen Ponanbaa Penrada u Puyapaa Hukcona. Ynex Kpyra 7-mv onurapx Pynept Mepaok — Bnagenel
nonosuHbl CMW mupa u passegkv Temnna, 8 2000-2011 rr. cnyLiaBLLen ronocoBy NOYTY Aaxe KOPONEBCKO
cembi bputaHumn, coenan npesugeHTom cBoero «cmoTpswero» [loHansga Tpamna. Jleau JiuHH ®opectep ge
Potwwunbg (2.7.1954 r.p.) nbitanace caenatb npesuaeHTom CLUA Ha 2017-2020 rr. Xunapn KnuHTOH. (cwm.
toto 1) [le-thakto oHa 3aHMmana BTOPYI NO3NULMI0 ONUrapXu4eckoro TpuymBMpaTa nog HassaHuem «TaTy»
(«OTeLy, rnaBkom BonCK umnepum, anpektop Kpyra 13-t cyaen, rnasa nepBoii BNacTt UMNEpUM — OMHaHCOB
n 6ankos). B gpesHeM Ervnte gomkHocTb «OTely Bceraa 3aHMMana BepxoBHas xpuua Ne 2.

®oto 1

JIvHH ge PoTwunba 1 ee OKpYKeHue. 3

TanHbin «CbiHy, 3aMrnaBkoma onurapxuyeckoin madoum xopmk Copoc umen 7,26 mnpa. 4onnapos
thuHaHcoBoro «PoHaa Copocar (1.10.2022) ans BeaeHMs BOiHbI He60eBbIMM cnocobamm pykammn ThICSY He-
KOMMEpYECKUX OpraHu3aLni, B T.4. U3LaH1eM TEKCTOB BPEAOHOCHbIX «y4ebHukoBy ansg Poccum (1992-1999).
O6wwit goxog Copoca OT (hrHaHCOBO AeaTenbHoCcTM coctasnsan 44 mnpg. gonnapos (1.1.2024). OH TaitHo 1
HeorpaHMYeHHO 1CNoNb30Bas Ha Lienu TaliHOW BOWHBI W CrieLonepauuii 4onnaposbin «obwaky» Kpyra 7-mu
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ctpateroB. Ha peHbrn ®oHga Copoca 1 no ero TanHomy npukasy Teicaun HKO yyacTBoBanu B AecsiTkax
«LBETHbIX» peBonoLmsx no scemy mupy. Mo npukasy Copoca uneH Kpyra 7-mu bunn leite, otBevarouii 3a
Hay4Hble MCCreaoBaHMs 1 aemMorpacuyeckyto BOHy, (uHaHcMpoBan pa3paboTky kopoHaBupyca B Gputan-
CKOM uHcTuTyTe MNMupbpant. Crnosa nybnuyHbIX BeICTyNNeHWA Copoca n3naraT cogepxaHue CekpeTHbIX A0-
kymeHTOB. Hanpumep, 19.2.2023 roga B MioHxeHe OH yTBepxaan o paspyLieHu Poccun ot annutenbHoN, ge-
CATUNETHeN BOWHbI Ha YKpauHe W BblgBWHYN nocTynaT: «[loka ABe cucteMbl ynpasneHus BeayT 6opbby 3a
MWUPOBOE rOCNOACTBO, Halla UMBUNU3aLMs HaXoaUTCS No4 Yrpo3om kpaxa...». [4] «Liueunusaumsy - ato neio-
patus ang mackuposku CLUA, a «BapBapCTBO» 3TO CMOBO, KOTOPbIM Onurapxudeckas mMagus obosHavaet
Poccuto. B mapte 2014 . Copoc fIMYHO BblAENWN nepeble 5 MNpZ. AOSNapoB aMepUKaHCKUM MapuoHeTKaM,
KOTOpbIE NMPOBENK roCydapCTBEHHbIN NepeBopoT Ha YkpauHe, B saHBape 2015 r. npussan okasatb YkpauHe
CPOYHYH thrHaHcoByto nomols 20 Mnpa. gonnapos. [Mog pykosoactBoM Copoca B NpoekT «YkpauHay (Bom-
Ha) Ha 30.5.2024 r. 6binun BKavaHbl 85,4 MnpA. 4ONNApOB BHELUHEN NOMOLUM W Ha 22 MNpA. fonnapos Obinu
KynneHbl ykpauHckue obnurauum. Kpome Toro, BoeHHas nomoLlb YkpauHe npesbicuna 48,5 Mnpg. Aonnapos.
OKCNepTbl OLEHUNM AeHbrn YkpanHe 6e3 yyeta ctoumocTtn obnuraumii 8 150 Mnpa. 4onnapos — aHanor Tpex
rofoBbIX BOeHHbIX OromkeToB Poccuun. [5] B nepepade HoBocTHOW Kopriopauun ®okc 20.2.2012 roga
«[xopmx Copoc — X035mMH MapuOHETOK» NONYNSPHbIN BeAyLWA [NeHH Bak LMTMpoBan TOMbKO SHUMKMONEeauto
Bukuneaus, Ho 3a 3Ty nepegady ero cpasy yBonunau. Takke BeicTpo yBonunu 27.4.2023 r. nonynspHoro Be-
pyuwlero Takepa KapncoHa ¢ MeCs4HOM 3apnnaToi OKomo 3 MIH. JONIapoB, KOTOPOro no BeYyepam CMOTPEnu
3 MnH. 3puTenei. EMy nossonsnu «pybutb npasdy-MaTtky», KOrga 3T0 He kacanocb rnasapeit Temnna u ux
«CMOTPSALMX» Ha NOCTY npesuaeHTa. Mocne cnos 0 HeOHXoAMMOCTU paccnefoBaTh AesSTENbHOCTb Ha Ykpa-
WHe CbiHa npesugeHTa [xoseda bangeHa TeneseayLLero 3actaBunm Nogath 3asBeHNe 0 PACTOPKEHUN KOH-
TpakTa ¢ «®okc kopnopanwwaHy. OHa ¢ 19.3.2019 r. npuHagnexut uneHy Kpyra 7-mu onurapxy Pynepty Mep-
LOKY.

TanHas opraHusaums «Temnny — 310 aHTucucTema B Mimnepum 3anaga, COCTOSLLEN U3 ABYX MATPOMO-
nuin B bputanun, CLUA, a Takke 13 BaccanbHbIx UM cTpaH EBponbl, AnoHuu, KxHon Kopen, Asctpanum, Ho-
BoW 3enanauw, ge-gakto MHaum, umetowen poilapeii-MacoHOB Ha KMYEBbIX MOCTax cTpaHbl ¢ 1758 roga.
TpuymBMpaT ynpasnseT Ha NPUHUMNAX WOEONOrMK CaTaHW3Ma, JKW, KECTOKOCTU, aMOpanbHOCTK, KOTOpbIe
NPOTMBOMNONOXHbI MPaBunam MOBELEHWUS OCTanbHbIX MOAEN UMMepun. OTY NOXWU3HEHHYID AWKTaTypy Tpex
ONnMrapxoB Mackuposanu McoM 0 «aemokpaTun», apcom «Bbiboposy» B CLUA, BputaHun. Onurapxmyeckas
Madus He yTpyxaana cebs MackupoBkoit B bputaHum 1 He umena Tam Tekcta koHctutyuun. B CLUA npesu-
[EHT — 370 Aie-(paKTOo roBopsiLLas MapuoHeTKa, KOTopas [JOIKHA YNTaTb TEKCTbI PeYert, HanUCaHHbIX cnuypai-
Tepamu. Koraa B asrycte 1963 roga [x. KeHHeau npousHec B peyn cBou COBCTBEHHbIE CIOBA O MUPHOM Cy-
wectsoBaHun ¢ CCCP, 1o yxe 22.11.1963 roga ero pacctpensnu age rpynnel cHannepos LIPY u magum B
cnevonepauuu, koraa rpynnon LIPY komanzgosan xopmx byw crapwwui, cdotorpadupoBanHbliid 22.11.1963
I. Y CTeHbl Cknafa ¢ y4yebHukamu, u3 okHa KoToporo skobel ctpensn Jin Xapsu OcBarnbf, BbIMyCTUBLLWA 3a 6
cekyHa 9 unm 10 nynb. B uccnegoBaHnsxX pasHbIX 3KCMEPTOB KOMMYECTBO BbICTPENOB pasnnyHo. CekpeTHas
ngeonorua «Temnnay B 1933-1945 rogax BuagHa B NocTynate o BbiCLEN pace, 06 «apuilLiax», Boickax SS.
SS - 310 0603HaYeHNe TanHOW AOMKHOCTM «kpeLoB 6orvHn Tatbl, 6ora Tota Om-rnaeay». BepxHsis yacTtb
BykBbl S siBNsieTca mecsuem 3-i asbl — kogoM 6orHu Marum TaTbl. HimkHSS YacTb GykBbI KOAMPYET MecsiLy
1-1 ¢hasbl — kog 6ora no umenun Tor. lNoeTop AByKpaTHO, 2, OM o3HavaeT noHaTue «Om-rnasay. [nasapw
«Temnnay - koponesa bputanum n 6aHkupbl CLUA TaitHo npegoctasunu Mutnepy 33 MiH. 4ONNApOB - aHanor
33 Mnipa. gonnapos no nokynatenbHoit cnocobHocTv 2024 roga. 310 obecneynno 3axsaT BnacT B ['epMaHum
HauucTamn n BegeHne Bropoit Muposoi BoiiHbl. Y rnaebl 0,2 MnH. MacoHoB bputaHum (1967-2024) v ge-
(haKTo rnaebl 5 MH. MacOHOB Mupa daBapaa repuora KeHtckoro oTew TanHo 6ein apuiiuem, oduuepom CC.
AHTTIMIACKME 3KCMEPTbl YTBEPXKAAIOT, YTO YNEeHbl OpraHu3aumm repuora KEeHTCKOro «MeHsIioT Mup 4ns nonyye-
HWS N4HON BbIrodbl» (change the world for their own benefit). [6]

BpwuTaHckuit repuyor komaHgop asuaumn [1.[.MaMunbToH Takke TalHO MCMOBEAOBAN MAEONOTMK0 apuit-
ues. OH B 1933 rogy BnepBbie B MMpe Ha camoneTe nponeten B TubeTe Hag ropoi OBepecT 1 nonyumn 3a
9TO rocyAapCTBEHHYH Harpady. Onuta AHIMUK Yepes Hero TanHo KOHTakTUpoBana C rnaBapsMut HaLWUCTCKOM
l'epmaHuun. B 1936 rogy oH Ben TauHble neperosopsbl ¢ rnasapsmu Tpetbero Penxa B bepnuHe, B 1936-1941
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rogax Bern TaHylo nepenucky ¢ 3amectutenem [vtnepa no naptum Pygonbhom eccom Yepes ero coBeTHUKA
no reononutuke A.Xaycxodepa u GputaHckyto passeaky MU-5. B ceHtabpe 1940 roga P.lecc npeanaran
[.0.IFamunbToHy BeTpeTutses B Moptyranuu. P.lecc 10.5.1941 roga Ha camoneTe Me-110 npuneten B nome-
ctee [J.[.MamunbToHa B 20 KM toxHee nasro (LLoTnaHamsa) ans BCTpeum ¢ pykoBogutensmu «Temnnay, no-
MoraBwumm apuiuam B 1933 rogy 3axeatTb BnacTb B ['epmanun. NBO Bputanum nonyyuna npukas npony-
CTWUTb 3TOT CaMOIIET U He HaBerna Ha Hero ucTpebutenu-nepexsatunku. P.l'ecc MMen NOMHOMOYMUS 3aKITOYUTb
Mup TpeTbero Peixa ¢ bputaHckoit uMnepuen, pasnenutb chepbl BAMSHUA B MUPE 1 CO3AaTb Koanuuuo Ans
BoMHbI Npote CCCP, Kkak 3T0 npegycmaTtpuBana CekpeTHas CTONETHAS reononuTuYeckas rpaHacTpaTerus.
Koneco camorneTa npu nocagke nonano B My, CaMoneT NepeBepHycs, NUIoTa BblOpOCKIO U3 KabWHbI, U OH
notepsn co3HaHue. [ecca oBHapyxunu n apectoBanu 0bbl4HbIe BpUTaHCKUE XuUTenu. Ha gonpoce oH yTeep-
xaan o 3Hakomcte ¢ [1.[.NamunbToHoM, TpeboBan opraHu3oBaTb €ro BCTPeYy C repLorom, nostomy ero
Muceus nepectana ObiTb cekpetom. lNpasutenu bputaHun CPOYHO U3MEHUNM NMaHbl, OTPULANN CEKPETHbIE
KOHTaKTbl TpeTbero Peitxa n BputaHckon uMnepun. Ytobbl CKpbITb MiaH COBMECTHOW BOWHbI [epMaHun 1
BputaHckon umnepun npotus CCCP, aHrnumckue apxusbl 3acekpetunu, Pygonbdga Mecca Ha 42 roga noca-
AWNK B OQMHOYHYIO Kamepy TopbMbl, 1 cnieycnyxba 17.8.1987 r. nosecuna ero, UMUTUPYS CamoyOuICTBO.
BepxosHas xpuua, rnaea Temnna nonaraet cebs 3eMHbIM BonnoLleHnem 6orrun Houb (4ucno 18) —
«maTepu» (HavanbHuka) W xeHbl Lapsa MpeucnogHern no umenn a-Capuc (He-Uapb, skobbl «AcupuCy, Kog
«17»). XeHa Bcerga bonbLue Myxa Ha OAUH ypoBeHb. [leanHopMupytoT, YTo Ynco 18 akobbl nMeeT BornHs
XaTtop. Takomn BorvHu He CyLlecTByeT. XaTop — 3T0 neropaTuB M3 4ByX CroB «xaTta Pa», gom Pa, To ecTb -
[0M BOWHbI. Ee nsobpaxatot ¢ kogom Kpyra 13-Tu cygeit Ha ronose (pora B goopme Mecsua 2-1 thasbl) U Kpy-
rom mexgy poramu (kog tOnutepa, Kpyr 7-mu ctpateros). Cnosom «Xata Pa» CkpbiTa BepXOBHas xpuua —
anneropuyeckn «4oM BOMHbI», NOTOMY 4TO Pa — 370 BoWHa. BepxoBHas xpuua pykoBogut Kpyrom 13-Tv u
Kpyrom 7-mu, KOTOpble MOCTOSHHO BedyT BOWHY 3KCnaHcwuu. bpuTaHckas Koponesa WMEET TpW BapuaHTa
«TpodhenHon» Boesomn kopoHbl 13 15 (koa 6ora Ceta) BpunnnaHToBbIX KPYroB - Kog 6ora-natpoHa Poccum no
nvenn Cet. KopoHa Gbina marotosneHa B Poccun B 1870 rogy ANnst BENMKOW KHATMHU — XeHbl 3aMriiaBkoma
BOMCK Ha TaitHon formkHocTh «CbiHy. JTa «Bnagumupckas Tmapa» ¢ nogseckamu AByx TUNOB - 6enbiMu an-
nmncamn 1 U3yMpyaHbIMu annuncamu Bbina TamHo BbiBe3eHa M3 [leTporpaga 3a rpaHully B HaBOMOuYKe, 1
[04b BEMUKOM KHAMMHW, BexaBLueit u3 cTpaHbl, B 1921 r. BbIHYXAEHHO NpoAana ee aHrnuickon koponese Ma-
pun Tekckon. lo 1917 r. anuta Poccuickoin umnepun TainHo siBnsnack aybnepom anutbl BputaHckon umne-
pUK, HaxoaMnach C Hel B POLCTBEHHbLIX OTHOLIEHUSX MO MATEPUHCKOW NWUHKMK, NO3TOMY MMnepaTop Hukonan
2-1 1 BpuTaHCKWiA Koponb eopr 5-i BHELUHe HanomuHanu 6patbeB-6nm3HeLoB. B BpunnmaHToBLIX Kpyrax
KOPOHbI BNaAenuubl MMpa MOXHO MEHSITb BHYTPEHHME NOABECKM: @) annmnckl - 6enoro useTa (Pa-AMuHb), 6)
annuncel - 3eneHble (Pa-ToT), B) MOXHO HOCUTb KOpOHY 6e3 annuncos (kog 6ora Ceta). [18a BapuaHTa gop-
Mbl KOPOHbI COCTaBIMEHbI U3 0ANMHaKoBbIX 60roB. B «Kpyrey (uncno 7) ectb cumBonbl «ToT» (kog 13, mecsy 2-
1 cpasbl) n «Annmncy (10, Pa). Tpouua «Kpyr — ToT — Snnnncy» (7-13-10) cumsonuaupyeTt KOnutepa, bora To-
Ta 1 Pa-Boitny. [7] dnnunc u Benbii ugeT koaupytoT Pa u AMuHb, korga Pa (nposiBneHHbIn BoCTok) 4OMUHK-
PYET HaZ CKPbITbIM LBETOM 3anafom (AMWHb). 3Ta KOPOHa UMEET MUCTUYECKMIA CMbICH, COCTaBNEHa U3 KOA0B
Boro BocToka, cumsonuanpyet nobeay Poccun, BnageHne mupom. Ee HolueHre BepxoBHON xpuuen 3anaaa
Ha ohuLMabHbIX MEPOMPUATUSX NOKa3bIBaNo NOAYMHEHHOE MomnoxeHne Poccun, MpoBYIO rereMoHuio 3ana-
fa nepuoga 1921-2008 rogos. BepxosHas xpuua ofesana MMEHHO 3Ty KOPOHY Ha BaXXHENLLE MEPONPUATUS.
BepxoBHoi xpuue nogumHeH «OTewy, rmaBkoM BOWCK MMMNEPUI, KOTOPOro ApeBHeM Ervunte umeHosanu
«xep patuy, XPT. B obpaTHOM YTeHWn crieBa Hanpaso xpeuos Mmnepumn 3anaga ato - TPX, ®PX, pharaoh,
tapaoH. Ortey Bo3rnaenset Kpyr 13-Tu cyaeit, KOTOpbI SBNSETCS OpraHoM LienenonaraHus 1 KOHTpons pe-
anusauuv rpanactpaterin umnepun. «OTel» KOHTPONMpYeT CBOEBPEMEHHOCTb COCTABNEHNS CTONETHEN reo-
NONMUTUYECKO rPaHACTPATErN, eXEroaHoN CEKPETHOW reocTpaTternn, (anblmnBoi YETLIPEXIIETHEN SKOObI
ctpaterun CLLUA 6e3 rpudha CEKpeTHOCTY ANt MaCKUPOBKM peanbHbIX 3a4ay onurapxudeckoin magun. «Oteuy
B 1972-2019 rr. MHOroKpaTHO €34un ¢ HeodmumanbHbIMK BU3MTaMu B Kutaid, rae B NOCNEAHWA Npuess ero
npuHuman B 2019 rogy ansa Geceabl YenoBek, 3aHUMaBLLNA 3-4 ypOBEHb B rOCYdapCTBEHHON nepapxuu. B
2011 ropy bputaHckoe nogpasgenenune Potwunbgos RIT Partners co3gano YacTHbIX MHBECTULMOHHBIN (DOHA
B Kutae ons BoBneYeHus CTpaHbl B ouHaHCoBY opbuty umnepun 3anaaa, nomnyyeHns 60mbLwon Cymmbl Ka-
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Hen ans BnMsHUS Ha 0BMeHHbI Kypc. Co3aatb doHa noTpeboBanoch, NOCKOMbKY taHb He Bbin cBOBOAHO
KOHBEPTUPYEMON BaroTon, U ero He Obifo BO3MOXHOCTM CBOGOAHO NMpuobpeTaTb Ha BanOTHOM PbIHKE.
«Oteuy» npeacTaBnseT UHAHCOBYK BRacTb MapasuTa-HaxnebHuka B MMNepun ¢ NpaBOM HEOrpPaHUYEHHO
neyaTaTb TPUNIMOHBI JOMNNAPOB, BO3rNaBnseT Ha 3anage MUPOBYH NapasuTapHyto cucTeMy (OMHaHCOB.

Bonblue npubbinu 1 orpaHNYEHHbIX PECYPCOB MOXHO MOMyYaTb OT BOWHbI, MO3TOMY BaXHa BOEHHas
BNacTb, peanuayemas reoctpatermen - TanHbIM1 onepauusimMu, CUCTEMHON BONHON HeOOEBbIMU CpeacTBami,
koTopyto ¢ 1974 r. HenpepbiBHO BegeT LIPY. TanHo ynpasnsan reoctpaternei 3anaga 36urHes BxesunHckui
COBETHUK N1eBON pyku 3amrnaskoma Temnna. OH ae-takto TainHo ynpasnsan LUPY (aupektop CoseTa 42-x ans
koHTpons LIPY). BxesnHckuin nHockasaTenlbHO Ha3Ban CroBoM «b0OeCTONKHOBEHWE» (engagement) BOMHY Ha
YkpanHe npoTtus Poccun n BoiHy npotus Kutas ewwe B 2011 rogy npu Bpy4eHun emy npemmm uMeHn Anekcu-
ca ge Toksuns. bxesuHckuin nomor Kowgonuse Paitc, cBobogHO BnagetoLeit pycckum ssbikom, B 1981 r.
HanucaTb gucceptauno o Yexocnosaukoir CCP, TaitHo NoarotoBun ee Tpexyacosyto becedy ¢ rnasy Ha rnas
2.11.1989 r. BeyepoM Ha Bopty Tennoxoga «Makcum opbkuiy, 4Tobbl YyoeauTb MopbayeBa He NPUMEHSTL
BoOpYeHHble curbl npotue CLUA B EBpone. OH pekomeHgoBan caenats ee B 2005-2009 rogax roccekpeTa-
pem CLIA, a ¢ 1.9.2020 r. oHa cTana AMPEKTOPOM rnaBHOW aHanuTuyeckoi paseeakn CLUA B OTHOLUEHMM
Poccun nog HassaHuem [yBepoBckuid uHCTMTYT (Hoover Institution). CoBeTHUK NpaBow pyku 3amriaBkoma
onurapxudeckorn Macpum 'eHpu KuccuHpkep B 1956 r. B 06wmx yeptax 06o3Haumn nnaH byayulero, Kotopoe
TEKCTOM BTOPOro pa3gena CTOMNETHEN reonoUTUYECKoi rpaHacTpaTeru peannsoBani akenepTbl. 3TOT Au-
PEKTOp rpynnbl 9KCNEPTOB SBMSANCS NOMMTUYECKUM aBaHTIOPUCTOM C 0Bpa3oBaHMeM 9 Knaccos, NOMYYMBLLNM
[OKYMEHTbI O CpeaHeM 0Bpa3oBaHWW dKk3aMeHaMu 3KCTEPHOM M 06 obpa3oBaHuu B 0bbeme bakanaspuata
MaxuHaUMen coaven 3K3amMeHoB AKCTEPHOM B [apBapge — opraHusauuv nog nosHbIM KOHTponem Temnna.
BTopoi pasgen — 310 BaxHeMLWWiA pa3aen rpaHacTpaterii, KOTopblid onpeaensieT NPOTUBHIKOB, Yrpo3bl, CTa-
BMT OCHOBHble 3adaun Ha ctoneTue. Llenbto rpanacTpaternn 1857-1956, 1957-2056 rogos sBnsieTcs paspy-
LeHune Poccum, YHUUTOXEHME ee HaceneHns u 3axsaT Cubupw, 4to He yaanock peanusosatb B 1918-1920
rogax, korga Cubupbto ynpaensana amepukaHckas rpaxnaHckas agMuHncTpaums us 350 upektopos xenes-
HOZOPOXHbIX CTAHLMIA, 3aMack1poBaHHas Ha3BaHWeM «PyCCKuI xenesHoaopoxHbIi kopnyc» (Russian Rail-
way Corps, RRC). [lancHeiLee HanpaBneHue rpaHacTpaTernm npeaycMaTpuBaeT YHUYTOXEHWE BCEX CTPaH,
co3gaHue muposon umnepun ¢ uentpom B CLUA, cokpalleHne HaceneHue nnaHeTbl 4o MeHee 500 MiH. yeno-
BEK, B YMCIMO KOTOPbIX BOWAYT TOSbKO MOTOMKM packl «13bpaHHbIx» (exceptional).

[IByX aTUX COBETHMKOB N1€BOM U NpaBoin pykn 26.5.2017 1 29.11.2023 roga cMeHUNM HOBbIE COBETHUKN.
VX nybrinyHble BbICTYNIEHUS BaXHbl AN NOHWMaHWS nNnaHa BoWH Ao 2056 roga u o4epesHon reononmtmye-
CKOM rpaHacTpaTerun Ha 2057-2156 rogbl. [iBymsi coBeTHuKamn xopmxka Copoca 6binm ®apug 3akapus (ne-
Bas pyka) M QHTOHW BnnHKeH (npaBas pyka), koTopblit ewe B 1984 r. B aunnomHon pabote Ha cteneHb baka-
naspa lapeapza uuTupoBsan cBoe WHTepBbIO ¢ M'eHpu KuccuumkepoM. OBbIYHOMO Yenoseka He JonyCTaT Ao
3TOro apuiua, kotopblit B 1972 r. npukasan «B6omouTb BoeTHaM B kaMeHHbI Bek», npoecTi 11.9.1973 Bo-
€HHbIA nepeBopoT B Ynnu. Yxe 21.5.2009 r. 3.bnnHkeH B KocoBo, oTopBaHHOM oT Cepbun BomHon 1992-
1999 rr. mymxaxegos LIPY nog komaHgoBaHuem Ycambl 6eH-JlageHa, Ha BOEHHOM BepToneTe NneTan BMecTe
¢ [x.baingeHom, korga baigeH ans xypHanuctoB n3obpaxan cebs B obpase «bpaHaoH Tembi» (Dark Bran-
don). B Takux e YepHbIX 04Kax, HE HYXKHbIX BHYTPU 3aTEMHEHHOW KabuHbl BepToneTa, bbin TalHbIN pbilapb-
Tamnnmep GHTOHW brnHkeH, koTopbin B 2024 r. SBHBIM CTaTyCOM rOCCEKPETaps CKPbIBan CBOW TalHbIN CTaTyC
uneHa Kpyra 3-x. Tpaguums «Kpyra 3-x» Obina yctaHoBreHa B BeHeuun nocrne nogaeneHus 3arosopa
24.9.1355 (1310 o1 1.9.1330, sikobbl «1310»). Tpu uneHa Kpyra 3-x n3obpaxeHb! nepes Kpyrom Aecstv Apy-
X cydenm B caMOM BepxHeM Xxpame XKoyLaHb 60asHb ( ) Ha BEPLUMHE CBALLEHHOW KUTANCKOMN ropbl
ListoxyawwaHb. Wx nosonoyeHHble cTaTyu caenaHbl nocne 3axsata B 1267-1290 rr. Kutas guHactuen Muxau-
na AneHkuHa (skobbl «YuHrCXaHy) - HaeMHuka Kpyra 7-mu cTpaTeros [eHyn. TpuymBMpaT CUanT B LEHTPE, a
OCTanbHble AecATb Cyen YACNIOM NO NATb CTOST Y HUX 3a CMIMHO N0 CTOPOHAM CO CBUTKAaMK 3aKOHOB B pyKaXx.
C neBoW CTOPOHbI B Yy 3ana 3a CyabsiMM CTOUT ManeHbKUI 3eNeHbli YenoBeYek - bbik ([psiBon) ¢ poramm u
MWKOMN B pykax. HanpoTue Hero B npaBom yriy B 06pase nowagmn CToUT KOPUYHEBDIA MHOMMAHETAHUH C MKOW.
dotorpadmpoBaTth B Xpame 3anpeLleHo. (cM. ¢oto 2) [8]
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®oto Ne 2
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UneHcTBo B Kpyre 6ora ToTa (13 — ato koa ToTa) no HacneacTBy NePELLo OT XpeLos ApesHero Ervn-
Ta 13 Anekcangpun (1236-1256) B BeHeumto (1256), B AHTBepneH, 1 3ateM - npu Onueepe Kpomsere B JToH-
[OH. B bputaHuu aToT cekpeTHbIn «Kpyr 13-Tu» Cyaein HeCKOMNbKO CTONETU 3anpeLLaeT ucnonb3oBaThb Ludgpy
«13» v ynpaBnseT areHTamn TainHo 13-3a Kynuc (to control from behind the scene) metogamu nesymtos, go-
MOMHEHHbIMM «CreLnanbHON NoNUTUKoN cekpeTHocTUy (deliberate policy of secrecy). AreHTOB «kpyroB» yuar,
4TO MX 3ajaya - «BO3rnaBnATb uanoToy (to lead the idiots) n ynpaenaTtb «mupom Bapeapos» (uncivilised
world). Llenb «Kpyra 13-T1» Ha cTonetve oopMnSKOT TEKCTOM CTONETHEN reononMTUYECKON rpaHaCcTpaTerm
(geo-political grand strategy). YeTbipe kpainHue rpaHacTpaTerum Geinun paccuntaHbl Ha 1657-1756, 1757-1856,
1857-1956, 1957-2056 rogbl. YneHbl «kpyroB» Temnna HasbiBatoT cebs «nyywein pacoint B mupe» (the finest
race of the world), «Bbiciuen pacomn» (superior race). JlosyHr konnemxa dkcetep Okcdopaa, rae npuHumanu B
TanHbI «Kpyr 322-x», KOTOPbIA KOAMPYIOT neitopaTeoM «Ipynna» (Group) CoOepUT NoCTynaT pacucTCKoM
NOEeonorMm 0 «ecTeCTBEHHOM npesocxoacTaey (efortless superiority). O cekpeTHon opraHusaumm «Kpyr» 6pu-
TaHckon nybnuke crano u3sectHo B 1902 rogy, koraa munnuoHep Cecun Poac 3aselwan «Kpyry» Bce cBoe
cocTosiHue. CrioBo «Kpyr» SBNSeTCS NeiopaTMBOM MacKkMpOBKM OIUrapxmnyeckon macum Temnn.

Kpyr 34-x «benoit po3bl» UMEET SIBHYO W TalHyH YacTb. 34 — 310 UndpoBon Ko «Iop-komaHaup (3)
XpeLoB 6ormHn AMuHb (4)». Ero cnoBecHbin kog — 310 Opaep Moagsasku. ABHoN exerogHo 19 uoHa aenatot
npoLeccuto poiLapeit B cuHuX BapxaTHbix nnawax ans npuema B Opaep. AGCOMOTHO CeKpeTHbl amepukaH-
CKue pbiyaput. MnasHbIMK poiiapsmmn Kpyra 34-x SaBnsieTca KOporb W YneHbl KOPOoieBCKOM ceMbl. Vimnepatop
Hukonai 2-i 6bin yneHom opgepa Ne 832, npuHy Yunbam nonyuun Ne 1000 (22.4.2008), v ero ge-takto cra-
Tyc N2 2 JeMOHCTpUpOBana BTopas kapeTta 3a MoHapXxoM, Ha kotopon oH 19.6.2023 roga yexan ot xpama no-
cne MeponpusaTuid. MNpusHakom 3TUX polilapei SBRSAKTCS: apuCTOKPaTUYECKUE TUTYMbI KOPOIb, NPUHL, MPUH-
Lecca, repuor, 6apoH, bapoHecca; HarpaxaeHue OpaeHOM MOABSA3KW; AOMKHOCTb NPeMbepa, rocyaapCTBe H-
HOrO cekpeTaps, MUHUCTPa 060POHbI, «CMOTpSLLero 3a [onnuByaoMy, rnaea pas3sedku Temnna, AupekTopa
Kpyra 4111-x (CoBeT no mexayHapoaHbiM OTHOLEHNAM). OHK BXOASAT B 3TOT Kpyr 6e3 dmkcaLlmm JOKyMeHTa-
Mu (ex-officio). CuHuin BapxaTHbli NNaLy, pbilaps Ha MackapagHoOM LecTBUy 0603HavaeT UBeT Pa-BoiHbl. Ha
obem oto (2019) pagbl 1-i, 2-i1, 3-i cocTosnu u3 11, 12, 13 peiyapen. B nepsom psigy crnesa 0T KOPOneBbl
4eTBEPTbIM CUAEN NPUHL, QHAPIO, LWECTbIM - Ae-aKTo rnasa 5 MIH. MAPOBbIX MAaCOHOB repLor Jasapa KeHT-
CKMI. TOCKONbKY NPUHL, QHAPK MMEN TECHBIN KOHTAKT ¢ Munnnapaepom [xeddpn InwTeiHOM, KOTOpbINA Ha
othuumaneHble MeponpusTus Hagesan Genbi KUTENb KOMaH4opa C BOCEMbIO Mefansmu, 310 CBUAETENb-
CTBYET O YIEHCTBE IMaBbl TaiHo pa3seaku Temnna Jxeddpu OnwrenHa B Kpyre 34-x. AMepukaHckue nac-
Caxupbl ero yactHoro bowHra-737 «JlonuTta aKcnpecc» W BepToneTa, netaBlume Ha ocTpoB JIMTTN CenHt
[Ixeimc Ans NnpoBeAEHMs HOYHbIX PUTYarioB CaTaHUCTOB M CEKCa C HECOBEPLUEHHONETHUMM — 3TO YneHbl Kpy-
ra 34-x. Cpeaun HUX NONeTHbIN XypHan 27 pa3 3admkcupoBan npubebiTue Ha ocTpoB bunna KnuHtoHa. TaiHble
apuitypl 13 CLLIA Heckonbko pa3 B rof BO BpEMS YWK-3H4A NPUMETAIOT Ha IYHbIX camMoreTax B LOTNaHACKWNA
r. MueepHec. OTTyaa BepTonetsbl 3a 20 MUHYT AOCTABASIOT UX Ha AanbHOCTb 80 kM B 3aMok Ckubo psgom ¢
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OOHOMMEHHBLIM 03epoM. B 3amke NpoBOAAT coBelLaHus poiuapen B cy660Ty u BockpeceHbe, Ytobbl B CLUA
BHELUHWe HabnogaTenu He CMOIMN 3aMETUTb OTCYTCTBIUS YENOBEKa, U OH He BblAan CBOK NPUHAANEXHOCTb K
anute umnepum 3anaga. Tak peanuayioT NPUHLMN «UrpatoLLEro TpeHepay, Koraa pbllapb OAHOBPEMEHHO pa-
BoTaeT n obwaetcs ¢ OBbIYHLIMK MOAbMM, C COTpyAHMKaMu agmuHucTpaumn CLUA, 3HaeT obctaHoBKy
«WU3BHYTPUY», MOXET adeKBaTHO OLEHWUTb 3(AEKTUBHOCTb MOMWUTWKW, HampaBfieHWe pasBWUTWS npouecca
ynpaeneHus. KoCBEHHbIE AaHHbIE, YTO Cpean MUNInoHepoB onnueyaa ecTb YneH Kpyra 34-X, BUAHbI B TOM,
nokasaro ero cogenctane nesuue MagoHHe CHATL B 3HAKOBbIN ANst caTaHUCTOB AeHb mbenu Pa 22.12.2000
r. 3amok Cknbo 3a 1,5 MnH. JONNapoB Ans LePeMOHUM ee XeHWUTbObl Ha Mae Puun. be3 BHeLLHeN NoaaepxKu
uneHa Kpyra 34-x HUKTO HE CMOXET CHSATb 3TOT TLLATEeNbHO OXpaHsieMbld 3aMOK. BHYTpb orpafbl ero orpom-
Hoi TeppuTopumn 2800 ra He JONYyCKAKT Jaxe MaLUHy C NPOAyKTaMm, KOTOpbIE BbIMPYXaoT Nepes BOpoTamu.
Mooy B OKpyKaloLWMX AepeBeHbKax HasblBaKT 3TOT 3aMOK Knukon «Moposely (Coldetz), notomy yto cucte-
Ma OxpaHbl Tam nogobHa BonwebHOMY 3aMKy B Cka3ouHOW cTpaHe Jlbaa. KOCBEHHbIE AaHHbIE O CEKPETHbIX
uneHax Kpyra 34-x cogepxuT uHgopmaums o uneHax O6bwectsa nunurpumos (Pilgrims society). B Kpyr 34-x
«bes peructpauum uneHcteay (ex officio) Bxogat uneHsl koponesckoit cembkt bputanuu, roccekpetapu CLUA
(Hanpumep, SHTOHKM BrnmHkeH) 1 nocnbl CLUA B BputaHuu, Hanpumep, - onurapx Yontep AHHeHGepr (1969-
1974). B 3T10T Kpyr BXOAUM Takue Nnoau, kak npembep Maprapet Tatyep, npesupasluas [opbayeBa v HeHa-
BuaesLas CCCP, nopg KappuHITOH — nepBblii nopa AQMUPanTencTsa, MUHUCTP MHOCTPAHHBIX A€M, MUHUCTP
06opoHbl Bputanum; reHcek HATO; MeHpu KuceuHmkep — npaBblt COBETHUK aupekTopa Kpyra 7-mu cTparte-
ros, Kacnap BaiH6eprep — MUHUCTP 0BOPOHbI, KOTOPBIA MIMLLKACSA NOCTa 3a JIOXKb KOHIPECCY Nog NPUCAroi;
[yrnac ®anpO3aHKc-mnaawmnii — TanHbIA nacTbipb-aeonor Monnnueyaa, MeHpu Jlioc - co3paTenb XypHanos
Time, Fortune, Life, pegakropamu koTtopbix Obinu oduuepsl LIPY; Anekcanap Xeur — MUHUCTP 0OOPOHBI
CLUA, Mon Bonkep — anpektop Kpyra 4111-x (CoBeT no MexayHapoaHbiM OTHoLweHusMm), Tomac KuH — rybep-
HaTop wrata Heto [xepcu, npesngeHt yHusepcuteta [pto; xopax Wynbl — «cTpater pecnybnukaHckou
napTumy», roccekpetapb 1 MUHUCTP rHaHcoB CLUA. KocBeHHbI npusHak yneHcta B Kpyre 34-x — aTo pbl-
Lapckoe 3BaHve cyabu Opgepa caatoro [xoHa (Knight of Justice of the Order of St. John), HarpaxgeHwe
opaeHoMm KomaHaopa pellapein bputaHckon umnepui, npurnalleHme Ha ceagbby K rnaBe BCEX MacOHOB Mupa
onBapay repuory Kentckomy. Elle ogHum npusHakom yneHctea B Kpyre 34-x y lyrnaca ®aitpbaHkca asnseT-
CA NOroTuN Ha ero HaarpobHomn ctene — 3Hak Kpyra 7-mu cTpaTeroB — npocdunb TEMHOIO Kpyra ero rorossl,
3Hak Kpyra 13-Tn cygen — mecsy 2-i asbl. 10T Yenosek B 1958-1998 rr. TanHO pykoBOAMN KyNbTypo-
LieHTPUYECKOI BOMHOM KuHOMHAYCTpUM Bputanum n CLUA.

MMepeyncnum akTbl CEKPETHON UCTOPUM apuiLEB B Kpyrax Temnna bonee Huskoro rpagyca. MNpumep
apuiila — 3To BULe-NPe3naeHT 1 npesunaeHT [xopax baiaeH, kotopbii B BospacTe 29 net 6bin n3bpaH ceHa-
TopoMm CLUA, xoTst 3aKkOH no3sonseT ObiTb CEHAaTOPOM TONbKO Noaam crapiie 30 net. Ero nputopmosunu,
4TOBbI OH NPOLLEN MPUCATY CeHaTopa W MHayrypaLyio, kak TOMNbko OH cnpasun csoe 30-neTHU AeHb poxae-
HWs. OH 6bIn cambiM MonogbiM ceHaTopom B 1973-1978 ropax. B 2024 r. Temnn caenan ero penHkapHauye
CaMoro Mosogoro ceHaTtopa-aemokpara no umenn ko Occody, KOTOPOro He CMOFMM NMPOTaWKTL B CEHAT B
Bo3pacTe 30 net (npourpan BbIGOPLI), HO YCNELIHO caenanu ero ceHatopom B 34 roaa. [lomkHOCTb npesu-
AeHTa baiigeH 3axBaTun € OrnyLUMTENbHbIM CKaHAANOM K3-3a danbcudukaumm BbIOOpoB MeToaoM Bbpoca
MWUNTIMOHOB BHONNIETEHEN FONIOCOBAHMEM MO MOYTE Aaxe OT MMEHM MEPTBbIX aMepukaHLeB. Beyepom B AeHb
nocrne 3aBepLUeHMs ronocoBaHns nogcuntanu Gonnetenn, u [.Tpamn otnpasgHosan nobegy. OgHako Ha
cregyoLiee yTpo BbISICHANOCh, YTO OH npourpan Bbibopsl. PaboTHWKM NOYTLI, KOTOPbLIE 3asBNSANM O NPUCHISIKE
no noute GIONNETEHEN rONOCOBaHMS MOCIE OKOHYaHUS BPEMEHM rOIOCOBAHMS, Yepe3 HECKOMbKO AHEN npe-
KpaTWnu Jenatb Takue 3asBneHns, MOCKOMbKY Ha HWUX BO34EMCTBOBaANM yrpodamu v nogkynom. O danscudu-
KaLun noacyeTa ronocos 3a baiaeHa HapucoBanu kapukaTypy, rae oH bnarogaput MepTBeLoB 3a ronocosa-
HWe; KapyKaTypy O ero Marnyeckom cnocobe nNPeofoneHnst NMaHky Npu NpbKKE B BbICOTY C HEBUAUMBIMIA pe-
aKTMBHbIMM yckopuTenamu. [hxo banaeH BCo XM3Hb peannsoBas MHTEPECH! ManeHbKoN CTpaHbl Ha brivkHem
Boctoke, B 2021 r. yTBEpPXKAAN, YTO NHOOUT NpemMbepa 3TOM CTPaHbl, KOTOPOrO Ha3biBan KNUYkon «bubny.
[x.bangeH pykoBogun passepTbiBaHWEM BOMHbI YKpanHbl npoTue Poccum ¢ 2014 roga, MHOTrOKpaTHO neTan B
Kvnes ans nepegaun yCTHbIX NPUKa30B YKPAUHCKUM NOMUTUYECKMM MapuoHeTkaM. OH 16.1.2017 npuneten B
Kves B wecTtoi pa3 B GbITHOCTb BULe-npesnaeHToM, 20.2.2023 r. 6bin B Kuese B cegbmoii pas. [lecatunetu-
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smu CMU CLLIA Gepernu [x.bangeHa, He gonyctus nybnvkaumm HU OQHOM CTaTbi, kKoTopas Obl ero nopoyu-
na. B 2020 r. ycnewHo 3amsnn ckaHaan ¢ nonyyeHnem coiHom [Ix.baiipena B 2017-2018 Gonee 5,5 MnH.
[ONNapoB (apyrve daHHble 11 MnH. 4ONnapoB) B TOM YMCIIE - 3a YNEHCTBO B COBETE AMPEKTOPOB YKPAUHCKOM
komnaHun «bypucmay, koraa oH nobbuposan ee MHTEPECH! Yepes CBOErO OTLA, NPUKA3aBLLErO YBOSUTb reH-
Npokypopa YKpauHbl, KOTOpbIN paccnenoBan NpectynneHus atoi komnanuu. [9] k. bangex nybnmyHo xsa-
crancs B CoBeTe No MexayHapOAHbLIM OTHOLLEHUSIM CBOEI CITOBECHOMN Yrpo30id, KOTopas NpuBena K yBOSbHe-
HWO reHNPOKypopa YKpauHbl.

Monyyatens ctunengum Pogca b.KnuHtoH B Okcchopae Obin npuHAT B cekpeTHbIn «Kpyr 322-x» (Mpyn-
na). bbIBLUWIA YrneH BoickayToB, KOTOPLIN Ha Nyxaike benoro goma CTosn B 04HOM LepeHre psgom ¢ bunnom
KAMHTOHOM, MHOTO 1eT ChycTs B BUAEOMHTEPBLID BCMOMHWA, 4TO 24.7.1963 roga 17-neTHuid toHoLWa
B.KnuHTOoHa nocne noxatns pyku npesugeHTa [hxoHa KeHHeau ckasan OKpyxaBlwum ero pebstam, Yto OH
craHet npesugeHTom CLUA. [10] (cm. ¢hoTo 3)

®oT10 3

TanHas nogpepxka b.KnuHTOH Temnnom BugHa B TOM, 4TO B 32 rofa OH CTan caMbiM MOMOZAbIM B UC-
TOPUK CTPaHbI ryGepHaTOpPOM C KNYKoi «Marnbuuk-rybepHatop» (Boy Governor), a 3aTem — caMbIM MOSIOAbIM
B nctopumn CLUA akc-rybepHaTtopom. b.KnuHTOH B 0BansHoM kabuHeTe Benoro goma nosuposan ans ¢oTo ¢
KpacHOW po3oi B nogHsaTon dzj o [igKkeé — cumBonom pbiuapen-tamnnmepos («Kpyr 124-x» dzj o t52 .
MpaBasi pyka — ato Kpyr 34-x. OH n3obpaxeH B cuHem nnaTbe 6ora Pa Ha kapTuHe (haseHabl [xeddpu
anweiHa B 80 km toxxHee CaHTa-de.[11]

Bbiwe Temnna B Lenoyke ynpaBneHns nnaHeTbl Ae-PakTo Haxoaunmch KocMudeckue cyulectsa Abco-
nTHOro Pasyma, koTopble NPOBOAWMN Ha 3emne OONrOBPEMEHHbI FEHETUYECKUI SKCNepUMeEHT. BbiBoa 06
aToM cgenan baga XonkuHC - 9KCMepT N0 BOCCTAHOBMEHWIO CTEPTON NaMATU NoLei B reHeTUYECKNUX JKCre-
PUMEHTaX MHOMMAHETSH, 3asBMBLUMIA 06 3TOM B UHTEPBLIO 6-8.6.1997 roga (4acTb 2-9) BO BpeMsi KOH(hepeH-
un no HIO B Can-MapuHo. [12] AbcontotHbin Pasym 20000 neT Hasag cosgan B KOxHoit Cnbupwn niopen
rannougHon rpynnbl R, 8140 net Hasag — ntogen rannorpynn R1b n R1a. 3atem 9 nHonnaHeTHbIX UMBUNn3a-
LA BENM MOHWUTOPWHT, YaCTMYHO MOAEPHM3NPOBANM reHbl ntoaen, obecneunni 3acenexue rannorpynnoit R1b
3anagHon Eponbl, CLUA, Asctpanuu. Lineunusaums KOnutepa (kpyrnele HITO) obecneunnn yHU4TOXEHME
rannorpynn Q, R1, C (uHgeiupl) B Amepuke [13], B 1914-2024 rr. cunbHO cokpatuna rannorpynny R1a B
Poccuu, peanusoBbiBana NpoekT 3axsata Cubupu v 3acenenns ee rannorpynnon R1b. KameHHoe nsobpaxe-
Hue HJ10 chopmbl Pa ¢ kabuHkoi Hag annuncom B LeHTpe caenaqo 8000 neT Hasag u xpaHutcs B Mysee Up-
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kyTcka. M3obpaxerne HIO n3 kamMHS C Tpems KpyribiMiu OTBEPCTUAMU B POPME TPEYTONbHMKA BEPLUMHO
BBepx roBopuT, 4to 8000 net Hazag HITO tuna Pa netanu B paitoHe lMpuanrapbs. M3obpaxerne asyx HIO ¢
pasHbIMK nepornudamu (Ta — Patata ana 3anapa; Tata ana Boctoka) npu 0-i guHactum ErvnTa 6bino no-
TIOXXEHO B MOrUITy BEpXOBHOM Xpuubl «b102» B paroHe Bo3ne r. XoB (60 kM toro-BoctouHee Abuaoca), packo-
nanHon B 1898 r. dnunoepcom Metpu. B 1291-1947 rr. uHonnaHeTaHe caenany Tak, YTo APeBHAS MHGOpMa-
LS XpeLoB O MOKTOHeHUK Boicuemy Pasymy 6bina 6rnokupoBaHa U 3amMeHeHa peiurueit NoKrnoHeHUs nure-
paTypHbIM reposim. B Bputanum 3a 2020, 2021, 2022, 2023 (Ha 30 aBrycTa) ueHTp coobwenuint 06 HI10 (Na-
tional UFO Reporting Center) nonyuun 7267, 413, 497, 510 nucem o Habntogerun HI10. [14] B CCCP aHTy-
3nacTbl cobupanu ceeaeHns o HabntogeHun HI0, Ha ocHoBaHMM koTopbIx B.AXaxa 13gan KHur «3HakoMb-
Tecb HTO» (1990), «MHas xu3Hb» (1998). Mpynna munnymoHepos, nogbexasas 27.12.1989 r. Ha rope ps-
pom ¢ KpacHosipckoM k TapenkoobpasHomy HJ10, kotopeii uccnegosan J131 psaoM ¢ antoMUHWEBBIM 3aBO-
Aom, coobymnu 06 aHepreTudeckom nosne Bokpyr HIO. Yepes aTo none 6b1s10 HEBO3MOXHO NPOUTK, MOCKOMb-
Ky OHO BbIni0, kak npo3payHoe ctekno. B 1982 rogy B xypHane HI1O Ne 1 coobuwianock 06 octaTke aHepreTu-
Jeckoro nons kpyra-«3abopa» Bokpyr mecta nocagku HI1O B MNogmockoBbe, KOTOPOe 06HapYXunK 3KCTpaceH-
Cbl, 1 B KOTOPOM YENOBEK OLLyLLan cTpax, rHaBLwum ero ot atoro 3abopa. B aHeape 2009 r. reHepan-manop T-
H, KOTOpOMY nepeq oTbe3aoM B LIAP komaHgoBathb rpynnuposkon Borck OOH s uutan nekuun Ha kadegpe
reononuTukn BoeHHOro yHMBepcuTeTa, pacckasan MHe o cobbitusx 1982 roga. OH — cTaplmnii nenTeHaHT
Bpuragbl CnH Houbto nog r. KaHaarap (toro-BocTok AdraHuctaHa) B 3acage Bo3ne goporu Kangarap — lepat
yBUOen fnyy npoxekTopa, KOTopbl npodepTun Hebo 13 yepHoit, 6e3ntogHoN nycTbiHW. 3aTtem oTTyda bec-
LWyMHO B3rneTen o6bEeKT NpoAoNroBaToi POPMbI LIMAMHAPA CO CBETALLENCS FONIOBHON YacTbio, MOXOXEN Ha
kabuHy ynpasneHns. O6bekT GecluyMHO nponeTen Hag rpynnoi cneyHasa. JexypHbin B 40A Ha 3anpoc co-
06LLMN MM, YTO B 3TO BPEMSI BEPTONIETOB B 3TOM paiioHe He Bbino. B mae 2009 r. Ha kadeape uHopmaumoH-
Hoit Be3onacHocty BATLL nonkosHuk C.B.O-B pacckasan mHe, 4to B nepnoa 00-01 yacoB MeCTHOro BpeMeHu
4.10.1990 r. OH — CTapLUM NIEUTEHAHT C rpynnor n3 12 BOEHHOCHYXALLWX AEXyPHOro pacyeTa avensum PBCH
B Komn ACCP yeuaen npunet HJ10 xenToro LBeTa annunTuieckoin opmbl ¢ OCTPbIMK Kpasimu. Pasmep aTo-
ro HI1O cocTaBnsn npuMepHo 45 yrnoBbix rpagycoB 1 oueHnBancs B 250 metpos. Annunc Pa BecluymHo 3a-
BMC Hag waxTamm MBP ¢ pasgenstowmmmncs ronosHbIMK YacTsmu. M3 nesoro ans Habnoaatenen koHua HIO
BbIABMHYNOCH TPU Nlyya Ha mecTa Lwaxt Tpex MBP. (cm. cxemy 1)

Cxema 1

HNO Hap Tpems waxramu MBP

HITO cobupan nHdopmaumo 0 MBP npumepHo 4 MUHYTHI, 3@ BPEMS KOTOPbIX Manop - HavarmnbHWK pac-
yeTa aexypHbix cun ausuai PBCH ycnen BbikypuTb age curapetsl. 3atem HITO BTsHynN nyym ceeTa obpaTHo
W MrHOBEHHO yneTen 6e3 3Byka. YTpOM pakeTHas apMus npucnana rpynny ocuLepoB Ha BEPTONeTe, KoTopas
ponpocuna noofauHouke Bcex ceuaeTenei npuneta HJ1IO u 3actaBuna kaxgoro noanucatb LOKYMEHT O
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HepasrnaweHun atoi uHgopmaumu. MNonkosHuk C.B.O-B ckasan MHe, 4TO Npu Akagemun Hayk geincTeyet
rpynna u3 Tpex MOSIKOBHUKOB, KOTOpasi cCOBMpaeT n cuctematnanpyet aaHHble o HabnogeHun HIT0. B 2008 r.
Ha KoHdepeHuun no HJ1O B CLUA oyeBmaubl Takke pacckasanu o 3aeucaHun HJ1O Hapg LuaxTom paketl,
HarnpasJieHUM UM CBETOBOTO Jly4a Ha SAEPHYHO romnoBHY YacTb. B mae 2017 r. oinyckHuya MITJY tOnms [1-
Ba pacckasana MHe, uto B . Kypbsi (Komu ACCP) ee TeTs gonroe Bpems bbiia nexayern 60ibHON 4o Tex nop,
MoKa HOYbIO MHOMMaHETSHE He 3abpanu ee Ha neTarowyo Tapesnky 1 Bbinewwnu. B pesynbtate oHa Bbiwna
3amyx, poguna peten, Ho boutca pacckasbiBatb 06 3TOM, NOTOMY YTO noau ByayT cumTaTh ee cymaclien-
Len.

Takum 0bpasom, hakTbl Nokasanu CyLLecTBOBaHWe Ha 3eMne B TeYeHWe ThiCAY IeT Napa3nToB BbICLL e-
r0 YPOBHS — LMBUNM3aumi Beiclwero Pasyma, npoBogsLMX Ha NiaHeTe LONrOBPEMEHHbIA reHETUYECKUA JKC-
NEePUMEHT; Napa3nToOB CPEOHEr0 YPOBHS — TPUYMBMPATa OIUrapxoB, KOTOPblE KOMaHAYIT Kpyramu poilapei
onurapxudeckon Macun Temnn — NOXM3HEHHON HECMEHSEMOW AMKTaTypbl MUNIAPAEPOB, KOTOPYH MacKu-
PYIOT hapcom BbIBOPOB, CKPbIBAKOT HECKOMbKAMI NernopaTuBamu: «aemMokpatusy, «Kpyr 13-tu», «rnybuHHoe
rocygapctso», «Opgep lMogssaskuy, «HEBUOMMOE NPaBUTENBCTBOY, «MOMUTUYECKME KYKMOBOAbI», «X035€Ba
MapuoHETOK», «rnobarnbHbin Cesepy.
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YK 616-004.6

ATEPOCKJIEPQ3 W ET'0 NPOABNEHKE B
KINHWKE

HOCWKOBA MWIAHA ANEKCAH[IPOBHA

CTyA€eHTKa
YO*TomenbCkuin rocyapCTBEHHbIN MEAULMHCKUIA YHUBEPCUTET”

1 Okydzr 2 twkCtsotsHdlsjdz: stso Odz
doyeHm Kagpedpsb! ,kaHOUOam b6UOI02UYECKUX HaYK.
YO “Tomenbckuli 2ocydapcmeerHb Il MeQUUUHCKUU yHUgepcumemo

AHHOTAUMSA: OLEHUTb MHAMBUAYANbHYI0 W KOMMMEKCHYK MPOTHOCTUYECKYK) 3HAYMMOCTb PasnuyHbIX Groxu-
MUYECKMX nokasateneit kposu (6MOMapKepoB) B HEMHBA3WBHOWM AMArHOCTWKE aTepockriepo3a KOPOHApHbIX
aptepuit (KA).

KnioueBble cnoBa: atepocknepos, buoxmmmyeckue nokasarenu, Guoxmmmyeckme Mogenu, KopoHapHble ap-
TEpUM, haKTOpbI prcka.

ATHEROSCLEROSIS AND ITS MANIFESTATION IN THE CLINIC
Nosikova Milana Alexandrovna
Scientific supervisor: Koval Alexander Nikolaevich

Abstract: To evaluate the individual and complex prognostic significance of various biochemical blood param-
eters (biomarkers) in the noninvasive diagnosis of coronary artery atherosclerosis (CA).
Key words: atherosclerosis, biochemical parameters, biochemical models, coronary arteries, risk factors.

3aborneBaeMoCTb OT CepAeYHO-COCYaNUCTbIX 3aboneBaHuit CTOUT Ha NePBOM MeCTe BO MHOMX CTpaHax
Mupa, B ToM uncne B benapycu. OgHUM M3 OCHOBHBIX HanpaBneHuin B NpodunakTuke MeMmyeckon 6onesHm
cepaua (MBC) sBNseTCS COBEPLUEHCTBOBAHWE TEXHOMOMWA [N BbISBEHWUS MWL, BbICOKOTO CEpPAEYHO-
COCyMCTOrO pucka, B TOM Yucne U ¢ 6eCCUMNTOMHbIMU (POPMaMM KOPOHAPHOTO aTepocknepo3a C Lenbio
Ha3HaYeHWs PaHHUX MHBA3NBHbBIX AMArHOCTUYECKUX MEPOMPUATUI, @ Takke NPOBEeLEeHUS arpecCBHbIX METO-
[0B NPOhUNaKTUKK, HaNpaBneHHbIX Ha NpeaynpexaeHe NporpeccupoBaHmns 3aboneBaHms.

[nsa Hayana Mbl AOMKHbI O3HAKOMUTBCA C MOHATMEM “aTepocknepo3” M 4TO0 OHO M3 cebs
npeacTaenser.

ATtepocknepo3 — pacrnpocTpaHeHHoe 3aboneBaHue COCY[OB, XapaKTepuaylLlleecs MosiBNeHneM
Ha CTeHKax apTepui (nbpo3sHbIx Brswek. bonesHb BO3HMKAET U3-3a HApYLUEHUS NIMNUGHOMO 0BMeHa.

Ha ocHoBaHUM NPOBEAEHHOTO aHanm3a Obinu BbISBMEHbI NOKa3aTeNnmn OTKOHEHUS, Ha YPOBHE KOTO-
PbIX ONPefenstoT CTeNeHb BbIPAKEHHOCTW KOPOHAPHOTO nopaxeHus. K aTuM nokasaTensiM OTHOCATCS: 00-
wuin xonectepun, MBI, NIMNHM, MNOHTM, Tpurnuuepuasi.

KntoueBoe 3HaueHne nMeeT GUOXMMUYECKNIA aHanU3 KPOBW.

Ha ¢hoHe pasBuTis ckneposa apTepuii OTMEYAOT NOBbILLEHWE YPOBHSA 0OLLEro xonectepuHa, nuno-
NPOTENZ0B HM3KO NMOTHOCTU, KOTOPbIE MEPEHOCHT «NNOXOM» XONECTEPUH M TPUINMLEPUAOB. YPOBEHb NNO-
NPOTEMAOB BbICOKOW MAOTHOCTW («XOPOLUMA» XOMECTEPUH) CHkaetcs. MMpyu BUOXMMWUYECKON AMarHOCTMKe
apTepvocknepo3sa Bpay pyKOBOLCTBYeTCS CriedytoLymm HopMamm:
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06w xonectepuH: 3,0— 5,2 mmons/n.
JINHIT: 1,62 — 5 Mmonb/n.
NnB.rt: 1,03 — 1,55 mmonb/n.
JTNOHTIT:0,26-1,04 Mmonb/n
Tpurnuuepuabl: 0,55— 1,65 mmonb/n.
PedhepeHTHble 3Ha4eHNs B pa3Hbix 1abopaTopusix MOryT OTAMYaTLCS.

A A A a9

n Hopmel J'II'IHI'I,nﬂ Hopmel JINEBN ,ﬂ Tpumuqepu,th,mnn XonecrepuH,
Y mysumy 2,25-4,82 0,72-1,73 0,52-3,7 3,0-5,2

YoiHeHWwHMH  1,92-4,51 0,86-2,28 0,41-2,96 3,0-5,2
OueHu1BaTb pe3ynbTaTbl UCCNEAOBAHUS JOMKEH CreuuanmcT. Tonbko Bpay MOXET OLEHUTb OTKIOHe-
HUS NoKa3aTeneil KpoBY Mpi aTepocKnepo3se.

Marepuan u meToabl.

Mo gaHHbIM 13 “T'oMenbCKOW LieHTpanbHOW FOpOACKON NOMMUKAMHUKE” BbiNn M3yYeHbl kKapTbl amby-
NaTopHbIX NALUEHTOB.

B moem uccnegosanue Bbinu BKNKOYEHb! 15 NaunMeHToB: 13 HUX 8 MYXUMH W 7 XeHLMH B BO3pacTe OT
49 no 74 net (cpenHui Bospact 60,5), y KoTopbix BbIN paHee NOCTaBneH AuarHo3 “atepocknepo3 KopoHap-
HbIX apTepuin’. B aHHOM yyacTke NpeBanvpoBas XeHCKUI non (pUcyHok.1). Y Bcex naumeHToB B ambyna-
TOPHbIX KapTax Oblnu BbINOMHEHbI BbIMUCKA OMOXMMUYECKOe UCCNeaoBaHUA KPOBU C ONpeaeneHnemM noka-
3aTenen NMNUGHOTO, YrieBOAHOrO 1 a30THOrO 0BmeHa, CUCTEMbI reMocTasa, MapkepoB BOCNANEHUS.

CpegHee no nonw 62

CpeaHuii NoKasartenbnona c

aTepocKnepo3om
62,00
61,00
60,00
58,00
WEHCKUIA MY KCKOH
MYWCKOH ~

Puc. 1. Noka3saTtenb ¢ BO3pacTom

C vcnonb3oBaHWeM ykasaHHbIX BMOXMMUYECKUX NapaMeTpoB MOCTpOeHa MHorodakTopHas Tabnuua
nokasatenein nauueHToB (Tadbnuua 1)

Mo AaHHOM Tabnuue, MOXHO caenatb BbIBOZ O TOM, Y4TO GOMbLIMHCTBO NoKasaTenen BapbupyloT OT
Bonee HM3KNX JO BLICOKWX MOKasaTenei. B cpegHeM MOXHO cka3aTb MpU HamMuMM KOPOHAPHOTO CKreposa
xonectepuH nosbiwaetcs, JIMHIM - nosbiwatotes, JINBI —noHwkaTes, TpUrnuuepuabl — HopManu3oBaHsbl.
Ho cTouT yunTbIBaTb, YTO HA 3TU AaHHbIE BIUSIKOT Takke (paKTopbl pucKa, KOTopble CnocobCTBYOT Nporpec-
CMPOBaHMIO apTepMOCKepo3a — 3TO KypeHue, MoBbILEHWE B KPOBW YPOBHS XOMECTepuHa, apTepuanbHas
rMNepTeH3us, caxapHblil guabeT 2Tuna, oxupeHue, nogarpa. Bce naumeHTbl, aHHbIe KOTOPbIX Obln B3SThI C
kapT, y bonblumHCTBa Npeobnaaana aptepuancHas runepteHans (38%) us 15 yenosek (PUCYHOK 2).
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Tabnuua 1

Buoxummnyeckun ananus KpoBU nNauueHToB

62 : 6,3 23 4,43 0,46 0,21

1

2 54 } 6,8 1,9 1,2 0,56 1,2
3 60 : 5 2,1 2,89 0,57 0,26
4 59 : 6,8 1,58 2,13 3,1 0,3
5 74 : 49 0,43 3,5 1,7 0,2
6 63 : 41 0,79 0,68 8,22 0,9
7 51 : 3,9 1,33 1,55 2,8 1,2
8 62 } 5,7 3,1 2,8 6 0,5
9 49 : 5,52 0,83 7 3,54 0,9
10 60 ' 438 1,7 3,6 2,73 1,2
11 69 y 6 2,3 3,4 0,75 0,6
12 68 } 6,8 0,16 1,3 1,6 1,6
13 52 ; 5,3 2,7 4,14 1,16 0,75
14 68 ] 5,7 1,89 2,1 1,4 1,6
15 58 3,7 0,58 " 1,95 " 1,18 0,54

1-,7 o7 he . 7
2-.xh e

3-5 ]

4- ° h e

5- ho . t

Hl m2 m3 m4 m5 m6

Puc. 2 Cratuctuka no naumMeHTam

VIHTEPECHBIN (haKT COCTOWT B TOM, YTO XeEHLUMHbI B Bo3pacTe oT 18 o 45 net umetoT 6onee BbICOKYHO
3alUmMTy OT aTepocKnepo3a, YeM My>X4uHbl. ITO OBBACHAETCS TEM, YTO O TeX Nop, MOKa XeHLUMHa CnocobHa K
POXOEHUIO U He UMeeT NpobriemM C MMHEKONOrMYECKUM 300POBLEM, OHA MPAKTUYECKU NOHOCTBLIO 3alluLLeHa
0T aToro 3abonesaHus. OfHAKO, ECNM XeHLLMHA KypUT UMW HaXOAMTCA B NEPUOS KIMMaKca, €€ eCTECTBEHHDI
WMMYHWUTET UCYE3aEeT, U OHA CTAHOBWTCS MOABEPXEHA aTepoCKneposy HapaBHE C MyXYMHaMM, a MHOTAA U
Bonee. B moem uccnegoBaHum 13 7 xeHWmH: 3 Kypunu Gonee 5 net, a y ogHomn Bbina obHapyxeHa cnusb B
nerkux, KoTopas NpyBoAMNa K NOBPEXAEHUO AbIXaTeNbHbIX NyTeN, a y ocTanbHbIX Habntoaanoc noxenTe-
HWe 3y60B, KOTOPOE B KOHEYHOM WTOre MPUBENO K UX MOYEPHEHUIO.

INeyeHue n npochmunakTuka.

HekoTopble nekapcTBeHHbIE Npenapatbl Aoka3aHo, CNMOCOBHbI 3aMeInTb pa3BUTME COCYAUCTOrO CKIe-
po3a 1 ero NporpeccupoBaHe. K HUM OTHOCATCS CTaTuHbI, Takue Kak aTopBacTaTiH, po3yBacTaTuH, NUTaBa-
cTaTvH 1 cumBacTaTiH. OHM He TOMbKO CHIKAOT YpoBeHb 06Lwero xonectepuHa B JIMHI, HO 1 moryT ocTaHo-
BMTb POCT aTepoCKNepoTUYeCKuX BRsLLEK, CHU3UTb PUCK CEPAEYHOMO MPUCTYNA U MHCYNbTA, a Takke yBenu-
YNTb NPOJOIKUTENBHOCTD XM3HW. [103TOMY CTaTWHBI HYXHO NPUHUMATL B TEYEHWE HECKOSbKUX NeT U B npa-
BUIbHbIX J03aX A1 NONOXUTENBHOrO ahdeKTa AeNCTBUS.
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[Mo JaHHbIM Auarpammam CTOUT YNOMSHYTb, YTO AN NPOUNaKkTUKM aTepockneposa KIyeBoe 3Have-
HWe NPUHALANEXNUT U3MEHeHMI0 0bpasa XM3HM, HaNpPaBNEHHOE Ha CHKEHWE ¢haKTOpPOB pUCKa 3TON naToro-
MAW: OTKa3 OT KyPeHMsl, CHIKEeHME 130bITOYHON Macchl Tena, afekBaTHas puanyeckas Harpyska, a Takke xe-
natenbHas cgava OCHOBHbIX aHanu3oB pa3 B rof. K Tomy xe B npodunakTuke KOPOHapHOro ckneposa
BorbLUy porb UrpaeT HopManu3aums apTepuarnbHoOro JaBneHus U NUNUGHOTO cocTasa nnasmbl. Kpome aTo-
ro, He mMaro BaXHO cobnoaaTh AMETY W BECTU NOABWXKHBIN 00pa3 XU3HK, a TaKkke Hay4YHO [okas3aHO u3bera-
HWe ANUTENbHbLIX CTPECCOB, NPMBOAUTL HopManuaauuu AL

B 3akntoyeHune, Xxo4y nogyYepkHyTb, YTO B MEAWLMHCKOW NpakTke HeOBXOANMO yunTbIBaTb, YTO aTepo-
CKNepo3 4acTo NpoTekaeT BecCMNTOMHO 40 BO3HWKHOBEHUS CEpPbe3HbIX OCIOXHEHUI, TakUX Kak uemuye-
ckas bonesHb cepfua, MHMAPKT MUOKapaa UK UHCYNbT. BUOXUMUYECKUI aHan3 KPOBU SIBASIETCS BaXHbIM
WHCTPYMEHTOM NS BbISIBNEHWNS aTepOCKIepo3a, NO3BOMNALUM OLEHUTL YPOBEHL XONECTepuHa, nunonpore-
WHOB HU3KOW W BbICOKOM MIIOTHOCTW, TPUIMMULEPUAOB M ApYruX nokasaTtenen. AHOManbHbIe 3Ha4YEeHUs 9TUX Mo-
KasaTenieit MOryT ykasblBaTb Ha HanWuMe aTepockrepo3a 1 MOBbILWEHHBLIN PUCK CEPAEYHO-COCYANCTbIX 3ab0-
neBaHuin.BaxHbIM acnekToM NpoduUIakTUKK 1 NEYEHNs apTepPUOCKNepo3a ABNSETCH N3MeHeHWe obpasa xu3-
HW, BKNOYast OTKa3 OT KYPEHUsl, CHUXXEHWe Beca, yBenieHne (3MYeCKon akTUBHOCTI, COBMOAEHE aneTbl 1
perynsapHele MeguuuHckue obcrnefoBaHus. puMeHeHWe CTaTWHOB Takke MOXeT ObiTb 9(eKTUBHLIM B
Bopbbe ¢ 3akynopkoit COCYA0B M apTepui , Tak Kak OHW NOMOralT CHU3UTb YPOBEHL "BPeaHOr0" XonectepuHa
B KPOBW 11 3aMeIUTb NPOrpeccupoBaHne 3abonesaHus.

Takum 06pa3om, KOPOHAPHbINA CKIEPO3 U Ero NPOSIBIIEHUS B KIMHMKE TPEOYIOT KOMMMNEKCHOMO NoaXoAa,
BKMOYatoLLEro B cebs Kak AnarHOCTUKY W NeYeHre, Tak u NpotunakTuky 3abonesaHns. 3TO MOMOXET CHU3UTb
KONMYeCTBO 3ab0mneBaHWi OT CepAEYHO-COCYANCTLIX 3aboneBaHu.
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PA3PABOTKA TEXHOAOT MW NOAYHEHKA
JKCTPAKTA N KAYECTBEHHbIW AHANN3 U3
JIPC PACTOPOILLW MATHACTOK

AVIGbIH IAPUT A EPBOJICbIHKbI3bI

CTYAeHT 4 Kypca creumanbHoCTH « TexHonorusa hapMaLeBTUYecKoro Npou3BoaCTBay
Kasaxckuit HaunoHanbHbIin MeauumHeknin yHusepcuteT umenn C [1. AcdeHamsiposa

1 Okzydzr 2 tekzCtsosHdIlsjdzr: H4OWCtso !
K. ¢bapm. H., npogheccop
Kasaxckuit HaunoHanbHbIin MeanumHekuin yuusepeuteT umenn C.0. AcdheHamnsiposa

AnHoTaums: Lienbio faHHoro uccrnegosaHus bbina paspaboTka adekTMBHOrO MeTo4a NOMyYeHns IKCTpaKkTa
n3 pactoponium naTHucTon (Silybum marianum). [Ins akcTpakuum Gbin Mcnonb3oBaH MeToh obpaTHoro oxna-
XOEHMS, OCHOBaHHbIN Ha NEPKONALMM-3KCTparnpoBaHuu. KayecTBeHHbI aHann3 ¢ nomolybto BOXKX nog-
TBEPAWST Hanuuue B SKCTpakTe (PeHoNoB, (hriaBoHoMAOB, a Takke ButammHoB A, C, D u E, yto nogyepkusaet
€ro BbICOKOE KaYeCTBO W MOTEHLMAN B Ka4ecTBe (hyHKLMOHANBHOTO NULLEBOTO MHIPEANEHTA.

KnioueBble cnoBa: pactoponiua nsaTHucTasi, naBonurHaHbl, CUNMOWH, CUNMAUAHMH, CUIIMKPUCTUH, TOHKO-
CnonHas xpomatorpacus, cnekTpopoToMeTpusi, 06paTHbIN XONOANIBHUK.

DEVELOPMENT OF TECHNOLOGY FOR EXTRACT PRODUCTION AND QUALITATIVE ANALYSIS OF
MILK THISTLE
Aybyn Dariga Erbolsynkyzy

Scientific adviser: Sayakova Galiya Myrzagalievna

Abstract: The aim of this study was to develop an efficient method for obtaining an extract from milk thistle
(Silybum marianum). The reverse refrigerator method was employed for extraction, which is based on percola-
tion-extraction. Qualitative analysis by HPLC confirmed the presence of phenols, flavonoids, as well as vita-
mins A, C, D, and E in the extract, highlighting its high quality and potential as a functional food ingredient.

Key words: milk thistle, flavonolignans, silybin, silydianin, silicrystine, thin-layer chromatography, spectropho-
tometry, reverse refrigerator.

Pactoponiua naTHUCTas - eAMHCTBEHHOE pacTeHue, coaepxallee hnaBonuUrHaHbl, KOTOpbIE UCMOMb3Y-
OTCS B KOMMJEKCHOW Tepanun 3aboneBaHuin neveHun. Mnoasl pacToponiun NATHUCTON COAepKaT HE MEHee
2,4% cymMMbl priaBONMrHaHoB B nepecyeTe Ha curbuH, Yto obycnasnmBaeT renatonpoTEKTOPHbIA A(deKT
NekapCTBEHHbIX MpenapaToB Ha UX OCHOBE U OBBSACHSET NEPCNEKTUBHOCTb MCMONb30BAHUS AAHHOTO pacTu-
TENLHOTO Cbipbs B TEpanuu 3abonesaHuin neyenu [1].

Pa3paboTka TexHONOrMM NPUroToBREHUs NeYebHOro HanuTka Ha OCHOBE 3KCTPakTa PacTOPOMLUM YHU-
KanbHa CBOMM XMMWYECKUM COCTaBOM, BKIHOYAIOLLMM CUMMMAPUHOBBIN KOMMNEKC. JOMUHMPYOLWMMI ¢hnaBo-
NIUrHaHamMy pacToponLUM SBASKOTCA CUMNOWH, CURIMANAHUH, CUIMKPUCTUH. CyMMa AaHHBIX COEAMHEHWI NONY-
Ynna Ha3BaHWe CUIIMMAPWH UM CUNMMAPVHOBBIA KOMNMEKC, ANs KOTOPOro 6bina ycTaHOBMEHa renaTonpoTek-
TOPHas 1 aHTUOKCUOAHTHAA aKTUBHOCTH [2].
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AneMeTNOHWH NpoSIBNISET (hapMaKomorM4eckyt 3PEKTUBHOCTb NPX LIMTONKU3a, XONecTase, CUHTETH-
Yeckon HepocTaTouHOCTU. CunnbuH, B CBOK 0Yepeab, dPEEKTUBEH NPX LUTONM3E, CUHTETUYECKON HegocTa-
TOYHOCTW, ME3EHXMMarbHOM BOCNaneHun, hubpose 1 NaTonornieckon pereHepauun. Takum 06pasom, MOX-
HO caenarb BbIBOA O TOM, YTO KOMBWUHALMS AaHHbIX BELECTB OXBATbIBAET NPAKTUYECKN BECH HABOP KNUHMKO-
MOPCONOrNYeCKNX CUHAPOMOB NOPaXKEHUs neyeHn 1 obrnagaeT LUMPOKMM CMEKTPOM BO3AENCTBUS Mpu pas-
TIMYHBIX NATONOMMSAX NeyeHu [3].

OfHUM 13 TpeboBaHWA aHaNUTUYECKOTO KOHTPOMS KayecTBa JIeKapCTBEHHOTO PaCcTUTENbHOMO Chbipbs
SBNSIETCA KONMYeCcTBEHHOe onpefeneHne BAB. Hambonee yacto ang aTux uenei NpUMEHSOT xpomarorpa-
(buyeckue MeTofbl, YTO TpebyeT NpoBeAeHNs COOTBErCTBYLLEN NPoBonoaroToBKK. JKCTparupoBaHue BAB
W3 MoAoB "pacToponwy NATHUCTON" cBepxKpuTudeckuMm COr nmpu M3yyeHHbIX napameTpax okasanoch
ML EKTUBHBIM, Hanbornee NOMHOe U3BNEeYeHNe JOCTUraeTCs NPy NPOBELEHWUN SKCTParnpoBaHWsS 3TaHo-
IIOM B AMHaMK4ecKoM pexume npu Temnepatype 150°C v gasnenun 12.5 MMa [4].

C uernbto NpoBeeHUst Ka4eCTBEHHOIO aHanm3a Tpasbl PacTOPONLUM MATHUCTON HaMK NpeaJiaraeTcs uc-
nonb30BaTh kavyeCTBEHHbIe peakumn U Metog TCX C MCMONMb30BaHMEM B KayecTse CTaHZapTHoro obpasua
(heHunnponaHouaa XoporeHOBON KUCOThI, a TakKe METOZ CMEKTPOCKONMM C NOCNEAYLMM ONUCaHUEM Mo-
INIYYEHHOrO 3NEeKTPOHHOrO CrekTpa BOAHO-CMPTOBOMO U3BMIEYEHWS U3 TpaBbl PacTOPONLUM NATHUCTON. [ns
onpegeneHus cogepxaHns praBoHONL0B NPOBOAMIN KAaYECTBEHHbIE peakuyun ¢ 1 % CNMpPTOBLIM PAcTBOPOM
Xenesa OKWUCHOrO Xnopuaa, Mo peakuuy ¢ NOPOLIKOM LMHKa B KOHLEHTPUMPOBAHHOW XNOPUCTOBOLOPOAHOM
KMCMOTE W C MOMOLLbIO peakumm ¢ 2 % CnMpTOBbLIM PACTBOPOM antoMuHUs xnopuaa [9].

OBbekToM 1ccnenoBaHus CyXunu Noabl pacToponLumM NATHUCTON OT komnaHuu Bella Herbal Tea. [1ns
NOArOTOBKM MOMYYEHNUs IKCTPaKTa PacTOPONLWM MATHACTON NPUrOTOBUIM CMIMPTOBOWM SKCTPAKT 3asiMB Cbipbe
(Nnogbl pacToponLK) SKCTPareHToM (3TunoBbIM cnmptoM 96%) B cooTHOWeHWUK 1 k 5. HactamBaHue cnmpTo-
BOr0 3KCTpaKTa Npoucxoauno 1 cyTku.

[Ons nonyyeHus BAB ncnonb3oBancs Metog 0bpaTHOro XonoaurbHuKa (MEepKONSTOpa-aKCTpakTopa).
MeTog obpaTHOro XonoaurnbHUKa ABNSETCS MHHOBALMOHHBIM NOLXOAO0M K NPOLECCY SKCTparnpoBaHus, KOTo-
PbIN MO3BOSISET ONTUMM3NPOBATL UCMOMNb30BaHWE PACTBOPUTENS U NOBLICUTB BbIXOZ LieHHbIX KOMMOHEHTOB U3
cbipbst. MeTog 06paTHOro XonoamnbH1Ka MOXeT BbiTb 3DPEKTUBHLIM NPU U3BNEYEHUN BUONOTNYECKM aKTUB-
HbIX BELLECTB U3 PacTUTENBbHOrO CbIpbsl, TAKOrO Kak pacToponiua NATHUCTas. ITOT METOL NO3BONSET NPOBO-
AMTb NpOLiecC aKCTparnpoBaHns bonee ahHeKTBHO N SKOHOMUYHO.

CnepytoLynm 3TanoM nonyyYeHHbIA M3 LWapUKOBOrO XOMOAUIbHUKA SKCTPaKT NpOBenn Yepes unbTpo-
BanbHyto Gymary 455 nony4YeHns OQHOPOAHOM CMeCH.

Hwke npueaeHa Tabnuua, No KOTOPOW ANs OnpefeneHns XUMUYECKUX COeANHEHUI 3KCTPaKT pacTo-
POMLLUN NATHUCTON NPOBEPUNN Ka4eCTBEHHLIMW aHanu3amn Ha eHonbl, PraBoHOMAbI, XUPOPACTBOPUMBIMU
BuTaMmuHamu rpynnsl A, [, E, BogopacTtBopumMbIM BUTamHoMm C 1 TOHKOCNOMHOM xpomatorpaduen TCX. B
[OMOMHeHWe K onpeseneHunio BuTamuHa [l ucnonb3osanu cnektpodoTomMeTputo. [insg onpeaeneHus xumuye-
CKUX COEOUHEHWUI 3KCTPAKT PacTOpOrLUM MATHUCTOM MPOBEPUNN KaYECTBEHHbIMM aHanu3amu Ha (peHorbl,
(hriaBoOHOMABI, KUPOPACTBOPUMbIMI BUTaMUHamu rpynnbl A, [1, E, BogopactBopuMbIM BUTaMUHOM C 1 TOHKO-
cnonHon xpomatorpacdmernn TCX. B gononHeHue k onpegeneHuio BuTamuHa [l ucnons3osanu cnektpodorto-
MeTputo (Tabn. 1).

Tabnuua 1
KayecTBeHHbIe peakLmu Ha pasnnyHbIe rpynnbl COeAUHEHUN
pynna coegmHeHUn Peaktus
deHonbl [lobaenenune xnopug xenesa FeCls
LinanmguHoBas npoba [obaenenune consHom kucnotel HCL 1 MeTannnyeckoro umHka Zn
ButamuH A [HobaeneHnue cynbata xenesa FeSO4
Butamuu C [obaenenne 2,6 nxnopdheHONMHAOMEHONAT HATpUs BMECTE C CONSHOW
kncnoton HCl
Butamuu D [lobaBneHue aHunmHa BmecTe ¢ consHoi kucnoton HCl
Butamux E [Hobaenenune xnopuaa xenesa lll (FeCls) Bmecte ¢ consHoi kucnoton HCI
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td OSydw dzO W j dztsdz’

B akcTpakT pacToponiumn naTHUCTon aobaensetcs xnopug xenesa, bnarogaps KOTopoMy heHombI Npo-
SIBNAOT CBOM KNCIOTHbIE CBONCTBA W OKPALLMBAIOT CbIPbE B TEMHO-(OMONETOBBI LIBET.

AdJOdzgdHddztso OV fftesB O dzO W dzOo tsdzesdH T

CoepunHeHns honaBoHOMAOB B CMIMPTOBOM QKCTPAKTE PacTOPONLM ONpefenstoT Ka4yeCTBEHHbIMI peak-
UMAMW, @ UMEHHO LnaHuauHoBon npoboit unn npobon WnHoga (Snoda). Peakums ocHoBaHa Ha BOCCTaHOB-
neHun hnaBoOHOMAOB aTOMapHbLIM BOLOPOLOM B KUCMON Cpeae A0 aHTOLMaHUAMHOB C 06pa3oBaHNEM SpKO-
PO30BOr0 OKPALUMBAHMS.

[o6aBnstoTcs Kk dhnaBoHOMAaM COMsHAsA KCMOTa M MeTanM4ecknii UMHK. Peakumust OCHOBaHa Ha BOC-
CTaHOBEHWUM (hN1aBOHOMIOB aTOMapHbIM BOAOPOAOM B KWUCIOM Cpeae 40 aHTOLMaHUAMHOB ¢ 0BpasoBaHiem
SIPKO-PO30BOr0 OKpaLUMBaHMs. 3aTeM CMeCb HarpeBami Ha BOLSHOW 6aHe B TeYEHWM 25 MUHYT YCKOPEHUs
peakuuu 1 nonyyeHus 6onee SpKoro OKpaLMBaHms.

tdOSydw odlsOd3zd dzO ¢ fMlpuigdavamnelic®ua ergions ¢ FelP48 @c-
non cpege obpasyetcs CoOeMHEHE PO30BO-KPACHOTO LiBeTa. KapoTuHbI 4aloT B 3TOM peakuun 3eneHoBaToe
OKpaLLvBaHue.

BBsH dzZOW { tctsB O.Pazébp bordnis (cpdpdzaass noguae kanus) npu jobasneHnn K
Hemy BuTammHa C obecLBeuMBaeTCa BCNEACTBME BOCCTAHOBMNEHMS MONEKYNSPHOMO Moaa ¢ 06pasoBaHMeM
NOANCTOBOAOPOAHONM KUCMOTbI.

¢ dzd dzd dzts o OW  { tc ts Bl HalpEBaHvm ekcep@mazphatzpoiun, coaepxallero BuTa-
MWH D, C aHUNWMHOBLIM PeaKkTUBOM PacTBOp NpuobpeTaeT kpacHyto okpacky. Mpn Hanuuum ButammHa D xen-
Tasi AMyMbCUs CHa4yana CTAaHOBUTCS 3€MeHOM, a 3aTeM KpacHoi. Mpu cTosHUM amynbeust Yepes 1-2 MUHYTbI
paccnamBaeTcsi, NPK 3TOM HKHWA OV OKpaLLEH B MHTEHCUMBHO KpacHbIi LBET. B ononHeHve k onpegene-
HUIO BUTaMKHa [] ucnonb3oBanu CNeKTPOOTOMETPHIO.

Yo-cnektpochotometpus (M® PK [, 1.1, 2.2.25). OnTuyeckyto NNOTHOCTb ONPeAensany Ha cnekTpodoTo-
meTpe DU 720, CLLA.

CnektpodotomeTpns BuTammHa D nokasana nokasana makcumanbHyto abcopbunto 0,5 B paspeLueH-
HoM aunana3oHe BepxHero ny4va 0,800 u HuxHero nyya -0,100 npu annHe BonHbl 334 HaHOMeTpa (puc. 1).

—————
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Puc. 1. MepBas cnekrpodoTomeTpua ButamuHa D

XI MEXIYHAPOJIHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W NIPOCBELLEHUED

(tt)



HAY4HbIE WCCRELOBAHAA 2024 [N

Bo BTOpOM crnyyae cnekTpodhoToMeTprs MakcumanbHyto abcopbuuto 0,6 npu anuHe BonHbl 294 HaHO-
MeTpa (puc. 2).

200

Integral: 54,311
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Puc. 2. Bropas cnektpocotometpus Butammna D

t JOC Yge s PesdzO ) mdstedHEsd Y jdzjL o (11 1)

[Hobaenenne k a-tokoepony xnopuga xenesa (FeCls) Bbi3biBaeT MoOsIBEHWE KPACHOWM OKpacKM.
CMechb TLaTeNbHO NepemMeLLnBaroT U HabnIAaKT NOSBIEHUE XKENTOTO OKPaLLMBAHUS.

Bbino npoBefeHo WCMbITaHWE W YCTAHOBMIEHO MPUCYTCTBUE (HIaBOHOMAOB W 3(IMPHBIX Macen B 3KC-
TpaKTe W13 NoAoB pacToponwu naTHucToi (Silybum marianum).

Bce 3 ucnbiTanus npoBoaunuck napannensHo. Ha nuumio ctapta TCX nnacTuHKM CO CROeM Cunvkare-
Ns HaHocAT B BMAe nonocok no 20 Mkn ucnbiTyemoro pacteopa 1 no 5 mMkn CO pytuHa n CO ksepueTuHa.
nacTuHKy NOMELLaT B KaMepy C CUCTEMOM pacTBOpUTENen rekcaH-atunauetar (1:1), npegsaputencHo
HacbllweHHbIn Ha 30 MUHYT, 1 XpomaTorpadupytoT Bocxogsawmm cnocobom. Korga poHT pactBopuTtenein
npongeT 80-90%, NNacTuHKy BbIHUMAKOT U3 KaMepbl, CyllaT Ha BO3Ayxe A0 YAaneHus CrefoB pacTBopuTe-
nen. [lanee nnacTMHKy NpocMaTpuBalOT MpK AHEBHOM cBeTe. Ha xpomatorpamme pacteopoB CO pyTuHa
CO kBepueTHa JOMKHbI 0BHAPYXMBATLCS: 30Ha XEMTOro, XeNnTo-0paHXeBOro U OpaHXeBoro LBeTa no
PYTUHY, ¥ HAZ HEN 30Ha XeNTOro, XeNTo-0paHXeBOoro UM OPaHXEBOro LIBETA MO KBEPLETHHY.

Xpomatorpagmsi TCX nokasana CXOXecTb KOMMNOHEHTHOrO COCTaBa JKCTpaKTa pacToponLUX U KBepLie-
TUHA, WX KO3hduumeHT nogsuxHocT Rf coctasun 0,8. PyTuH oTnmyancs CBOMMM nokasaTensiMi, Tak Kak
nmeet He bonee 5% thnaBoHOMAOB B CBOEM COCTaBE.

B 3akntoyeHnn nccnegoBaHus no paspaboTke TEXHONOMMM NONYYEHUs SKCTPaKTa U3 pacToponLUW NaT-
HWUCTOM U KayecTBEHHOMY aHanu3y meTtogoM JIPC, pesynbTaTbl UCCNeLoBaHWS NOATBEPAMAMN 3¢ (DEKTUBHOCTb
pa3paboTaHHON TEXHONOTMM NOMYYEHUs SKCTPaKTa U3 PacTOPONLLM NATHUCTOMN.

KayecTBeHHbIN aHammn3 metogom JIPC no3sonun onpeaenuTb COAEPXaHWE LiEHHbIX KOMMOHEHTOB B
9KCTpaKTe C BbICOKOW TOYHOCTb0.PaspaboTaHHas TeXHOMorms UMeeT noTeHuman Ansg UCnonb30BaHWa B M-
LLeBON NPOMBbILLNIEHHOCTW Briarogaps BbICOKOMY COAEPKaHWO LIEHHbIX KOMMOHEHTOB. KayeCcTBEeHHbI aHanus
Metogom JIPC noateepamn KayecTBO M YMCTOTY MOMNYYEHHOrO 3KcTpakTa. MccnegoBaHne NpoaeMOHCTPUPO-
Bano yCnewHoCTb pa3paboTky TEXHOMOMM NMOMNYYEHNs SKCTPaKTa U3 pacToponLW NATHACTON C COXPaHEHUEM
LieHHbIX KOMMOHEHTOB.

lMonyyeHHble pesynbTaTbl MOryT ObiTb MCMOMb30BaHbl AN AanbHEAWNX UccregoBaHuii B obrnactu
(hYHKLMOHaNbHbIX NPOAYKTOB HA OCHOBE PACTUTENbHbIX SKCTPAKTOB. [lanbHenLme uccnesoBaHns MoryT 6biTb
HarnpaseHbl Ha ONTUMU3ALMI0 METOAA SKCTPaKLMM AN YBENUYEHNS BbIXOAA LiEHHbIX KOMNOHeHTOB. ccne-
[0BaHUS N0 NPUMEHEHWIO MOSTYYEHHOTO JKCTPAKTa B Pa3NYHbIX MPOLYKTaX A1 OLEHKN ero (oyHKLMOHANbHbIX
CBOWCTB.
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0bPA3 CAMO3BAHLIA B MY3bIKE

AJIEKCEEB BNALIMMAP BANEHTMHOBUY

KypcaHT
®rKBOY BO «BoeHHbIin yHuBEpCUTET MMEHM KHA3S AnekcaHapa Hesckoro»
MuHucTepcTBa 060poHbI Poccuitckon degepalim

1 Okzydzr 2 tekSCtseotsHdIsj dzr @ [ Ofdzts
K.n.H., npenodasamerb 46 kaghedpbI (hopmenuaHo)
@I'KBOY BO «BoeHHbIli yHUBepcumem umeHu kHa3s AnekcaHopa Hegckozoy
MunucTtepcTBa 060poHbl Poccuiickon Pegepaumm

AHHoTaumsa: CMyTHOE BpeMs — CTPaLUHbIN, KMOYEBOM 1 BaXHbIA 3Tan CTaHOBEHUs Pycckoro rocydapcraa.
lMocTosHHAs CMeHa BracTy, packon cpeau npassLyyX CroeB W Hapoda, Hadexaa Ha NosBNEeHne UCTUHHOIO
NPecTonoHacneHnka — Bce 310 ObIfo HEOBXOAMMO ANS POXAEHUS Kpenkow Aepxasbl. HemanoBaxHoM oka-
3anacb 1 ponb Ihxegmutpues, byaopaxalymx yMbl NPOCTbIX rpaxaaH. IHTepecHo, 4To B My3blkanbHOM MUpe
0bpasy Camo3BaHLa NOCBALLEHO OYEHb Masio NPOM3BELEHNIA, XOTS ero posib B ucTopum Poccum bbina ogHa
W3 KntoyeBbIX. B cTaTbe paccmaTpuBaroTCs ABa KpYnHbIX MpousBegeHus, a umeHHo onepa M.IM. Mycoprckoro
«bopuc TogyHoB» 1 onepa A. [lBopxaka «dumuTpuity, Yepes npuamy KOTOPbIX MOXHO YBWAETb OTHOLUEHWE
nutennureHumm XVIIl Beka k camon HeO4HO3HAYHOW U TAMHCTBEHHOW (hurype B uctopum Poccum.

KntoueBbie cnoBa: Mycoprckui, [lBopxak, hxegMutpui, camo3saHel, nctopus Poccun.

THE IMAGE OF AN IMPOSTATOR IN MUSIC
Alekseev V.V.
Scientific adviser: Maslova I.V.

Abstract: The Time of Troubles is a terrible, key and important stage in the formation of the Russian state. A
constant change of power, a split among the ruling layers and people, hope for the emergence of a true heir to
the throne - all this was necessary for the birth of a strong power. The role of the False Dmitrys, who stirred
the minds of ordinary citizens, also turned out to be important. It is interesting that in the musical world very
few works are dedicated to the image of the Pretender, although his role in the history of Russia was one of
the key ones. The article examines two major works, namely the opera by M.P. Mussorgsky's "Boris Godunov"
and A. Dvorak's opera "Dimitri", through the prism of which one can see the attitude of the 18th century intelli-
gentsia towards the most controversial and mysterious figure in the history of Russia.

Key words: Mussorgsky, Dvorak, False Dmitry, impostor, history of Russia.

Hecmotps Ha To, 4To nosiBrexHne Camo3saHLeB B Poccuy CTano Kmto4eBOn TOYKOW NOSIBMEHUS Ha npe-
cTone AauHactm PoMaHOBbIX, MCCNEOOBaHMIA, MOCBALLEHHbIX nogpobHoMy pa3bopy cobupartensHoro obpasa
Mxegmutpus (koux G610 TPOE) He Tak Y 1 MHOrO [1, 2, 3]. B My3bikanbHOM Mype Npon3BeAeHNI NOCBSALLEHHbIX
Camo3BaHLlYy NpaKTUYECKM HET, KaK 1 XyLOXKEeCTBEHHOM nuTepatypbl 0 Jhxeomutpusx. bea rnybokoi npopaboTku
NCTOPUYECKNX (PAKTOB N HEOrPaHWYEHHOTO AOCTYMA K apX1BaM CO34aTb BbICOKOXYAOXKECTBEHHOE NPOM3BEAEHNE
NPaKTU4ECKN HEBO3MOXHO, ogHako, M.IN. Mycoprckuin n A. [1Bopxxak ocmenunuch 0bpaTtuTscs K TEME CMYTHOMO
BPEMEHMU, YTO AAET HaM BO3MOXHOCTb U3y4nTb My3blKarbHbli cobupaTtenbHblin 06pas Jhxeamntpus.

Onepa M.[1. Mycoprckoro no npaey nNpu3HaHa MUMPOBLIM LLeaeBPOM. KOMMO3MTOp co3aan yHUKanbHoe
TBOpEHMe, onupasicb Ha TekcT H. KapamauHa u A. MMywkuHa. BHumanuwe Mycoprekoro Ha bopuca ogyHoBa
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obpatun cunonor 1 nuTepatyposes HUKOMbCKMA, C KOTOPLIM KOMMO3WUTOP Obin XOpoLwIo 3HakoM. OH 3aBepun
Mogecrta lMeTpoBuya, YTO 3Ta Tpareamst CTaHET 3aMeyaTeNlbHON OCHOBOW Ans onepHoro nubpeTTo. K KoHLy
1869 roga napTuTypa 6bina 3aBepLueHa, HO B Havane 1870 r. onepa bbina 0TBEprHyTa kKommccuein Mmnepa-
TOPCKWX TeaTpoB. Jnwwb cnycta rog Mycoprckui CMOr 3aKOHUYMTb CBOWM BESMKOMNENHbIA TPYA, KOTOPbIA 40 CUX
nop BrmcTaeT Ha BCex cLeHax Mupa.

B nepson pegakuuu onepsl «bopuc MogyHo» MogecT leTpoBuY NpakTUYeckn BCKONb3b 3aTparneaeT
obpa3s Ihxegmutpus |, 3a0eicTBys €ro NnLb B CLEHAX B Kesbe 1 Kopyume. Takon noaxon COBCEM HeyauBuUTe-
IneH, TaK kak buorpadms ogHoro nuwwb Ipuwkn OTpenbeBa He JaBarna BO3MOXHOCTW packpbiTb 06pa3 JumuT-
pWs BO BCEX €ro pakypcax, YTo Mo3BOMMMI0 KOMNO3MTOPY MakCUMarbHO pasHOCTOPOHHE NOAOMTM K npopaboT-
ke Bopuca. Bo BTopoit pegakuyuu onepsl Mycoprekui yxe nossonun cebe bosnblue cBoboabl U CTan KOpPeKT u-
poBaThb CHOXeT, briarogaps YeMmy naptus pULLKW NpeTepnena 3HauyuTenbHble n3MeHeHns. MoxHo npegnono-
XUTb, YTO UMEHHO co3faHue cobupatensHoro obpasa Camo3BaHUa (B KOTOPbIM BOLWM BCe JhxeamuTpum)
CcTasno ToMy OCHOBOW.

MpoaymbiBas Tunax Jhxeamutpus, M.IM. Mycoprckuin onvpancs Ha 3ameTku A.C. MyLikuHa, B KOTOPbIX
TOT cpasHuBan CamossaHua ¢ eHpuxom |V: «[ogobHo emy — oH xpabp, BenmkogyLLeH 1 XBacTiue, nogobHo
eMy — paBHOZYLLEH K penurmn; 0b6a OHK M3 CooBpaxeHUn NOIUTUYECKMX OTPEKAIOTCS OT CBOE Bepbl; 0ba nto-
BsT yooBOnbCTBME W BOWHY; 06a npeatoTcst HeCObITOYHLIM NiaHaM; oba SBNSTCS XepTBaMu 3aroBopoB» [4,
c. 83]. [laHHas oTcbinka K koposio ®paHLUun NoaTBEpXAAEeT TEOPHI0, YTO U3-3a OTCYTCTBUS LUMPOKOZOCTYMHbIX
nceneposanii 0 Camo3saHue A.C. MywwkuH n BmecTe ¢ HUM M.T1. Mycoprckuii BO MHOTOM JOMBICIAAM U [,0-
(haHTasMpoBanu YepTbl Xapaktepa repos. CrnefoBaTenbHO, B My3blkanbHOM NiaHe YXe HET peyn O TOM, Ka-
kon koHkpeTHO Jhxeamutpun (I, [ unw 1Il) nokasaH B onepe, 4to no3sonseT Mogecty MeTpoBuYy packpbiBaTh
AaHHbI 06pa3 B kayecTBe:

1. MOHaxa, cTpaLlaLlerocs BCero;

2. aBaHTIOpUCTa 1 6anoBHs cyabbbl, payLlerocs B JINTBy;

3. pbluaps 6e3 cTpaxa 1 ynpeka B cleHe ¢ MHuwex;

4. WHTpUraHa v nonnuTHKa.

B cBoto ouepeab Temon CamosBaHUeB B Poccumn 3aumHTEpecoBarncs 1 yewlckuii komnoautop A. [1op-
Xak, B pesynbraTe 4ero nosisunach onepa «dumutpuiny. B 0CHOBY CtoxeTa nerna HesakoHYeHHas nbeca .
Uunnepa, koTopyto M. YepsuHkosa-Purposa (goyb yewickoro nonutuka @.J1. Purpa) cmorna npeobpasosathb
B nnbpeTTo. Crnegyet OTMETUTb, YTO 3a pyOEXoM B 3TO BpeMs ObIfo 04eHb Mano WHGOpMaLMM O CMyTHOM
BpeMeHu 1 Bonbluas YacTb aBTopoB XIX Beka nonb3oBanach aTUM, NPEeACTaBNsAs COBEPLIEHHO haHTaCTUYe-
CKME CLEHbI, 13-3a YEro CIOXeT OMnepbl YLen Aaneko oT peanbHbix cobbiTuid. CrienosaTenbHO, roBOPUTL O
AOCTOBEPHOCTM BOMIIOLLEHMS KOHKPETHO 06pasa JhxeamuTpus | kak MCTOpMYECKOM Urypbl B AAHHOM Mpoms-
BEAEHUM COBCEM He MpencTaBnsetcs BO3MOXHbIM. OfHako, ecnu paccmatpueaTtb CamosBaHua B onepe
«umuTpuiny B KayecTBe cobupaTenbHOro obpasa, To MOXHO HaNTW HECKOSTbKO MHTEPECHBIX HIOAHCOB.

A. [IBopaK, BUAWMO, O4EHb CUMMATM3MPOBA CBOEMY epoio, Tak Kak y Hero nonyyurcs HeogHoO3Hay-
HbI, HO B LIENOM MOMOXMTENbHbIN 06pa3 Camo3sBaHua. Tak B MpeacTaBneHun komnosutopa [duMuTpuin mc-
KPEHHE BEPWT B CBOE POACTBO C LIApCKOM AnHaCTVen 1 60XXeCTBEHHOE NpeaHa3HaueHne, OH BCeil AyLION pageet
3a pyCCKuUi HapoZ W rOTOB Ha BCe ANS ero npowuseTaHus. Takke pycCKOMY 3pUTENIO COBEPLLEHHO YANBUTENBHO
HabnoaaTb passuTie NIOGOBHON NMHUM Mexay JhkeamuTpuem u KCeHnein, MCKPEHHWE, YnCTble U Jaxe BO3Bbl-
LeHHble YyBcTBa CamosBaHLa k fovepn bopuca MogyHoBa, YTO B UTOre CTaro NPakTUYeCKM LEHTPOM CIOXETa.

Takum obpasom, B onepe «dumutpuity Camo3BaHel, NokasaH Kak:

1. pagetoLmin 3a CBOKO CTpaHy NOMIUTIK, KOTOPOTO KECTOKO NPesano CBOE Xe OKPYXeHME;

2. 0OblYHbI YEMOBEK, COMHEBAIOLLMIACS B CBOWX PELLEHMSAX U AEACTBUSX;

3. POMaHTUK, BepsLLMiA B ry6OKoe 1 YncToe YyBCTBO NHOOBY.

B ntore, no mHeHnto O3eposoit H.B. 1 JlaBo P.C. «yeLuckomy KOMMNO3WTOPY HE yAanoch NOHATb “3ara-
LOYHYI0 PYCCKYH0 Aywy” B NOMHOW mepe, JhxeAMUTPUA nokasaH pennurno3HbIM 4o aHaTu3Ma 1 O4HOBPEMEH-
HO POMAHTUYECKUM FrEpPOEM CO BCeWl rmyOMHOM CBOMX YYBCTB K OKPYXKaBLUMM €ro XeHwuHamy» [4, ¢. 85], yto
CUINbHO [aneko YBOAMT Hac B CTOPOHY OT peasibHbIX UCTOPUYECKUX COOBITUIA, HO SBMSETCS BMOSHE 3aKOHO-
MEPHOM KapTMHOM AN XyO0XHUKOB U festenen XIX eka.
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Takum 06pa3om, MOXHO PE3IOMUPOBATB, YTO M3-3a CKYAHbIX UCTOPUYECKMX AaHHbIX Yy 000MX KOMMO3K-
TOPOB NOMYYMNCSH AOCTATOMHO aBaHTIOPHbIN, HO B Lieriom braropogHbin 0bpas Camo3saHua, 6onee xe rnybo-
KO€ M3Yy4eHWe JaHHOrO BOMpOca MOXeT CTaTb TeMO OyayLimux nccnenoBaHuiA.
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HALIMOHAJIbHBIE YEPTbI B MY 3blKE
bOT'YC/IABA MAPTUHY HA MPUMEPE LINKJIA
(XOPOBO[bIn

CBUPUAEHKO KCEHUA BUKTOPOBHA

cTapLumii npenogasartens kadeapa My3blkoBeAeHus
Pr'Y um. KocbiruHa (MHCTUTyT «Akagemus umenn Manmonuaa)

AHHOTaums: B CTaTbe NPOAHaNM3NPOBaH OAMH U3 SAPKUX MHCTPYMEHTanbHbIX UuknoB borycnasa MapTuxy —
«X0poBOAbI» ANA CEMU WHCTPYMEHTOB. B LMKne, COCTOSLLEM W3 LIECTU NMbeC, OTPaXKatTCS HaLMOHamNbHble
YepTbl YELLCKOM HAPOLHOM My3bIKM, MPOSIBASIOLLNECS B OCOBEHHOCTSX rapMOHUK, MEMOANKA 1 MHCTPYMEHTOB-
Ku.

KntoueBbie cnosa: borycnas MapTuHy, My3sbika Yexuun, My3bika XX Beka, (PONbKNOPU3M, MHCTPYMEHTarbHAs
My3blKa.

NATIONAL FEATURES IN THE MUSIC OF BOHUSLAV MARTINU OF THE CYCLE «LES RONDES»
Sviridenko Ksenia Viktorovna

Abstract: The article analyzes one of the brightest instrumental cycles Les rondes for seven instruments. The
cycle, consisting of six pieces, reflets the national features of Czech folk music, manifested in the features of
harmony, melody and instrumentation.

KnioueBble cnoBa: Boguslav Martini, Czech Republic music, 20th century music, folklorism, instrumental
music.

«XopoBogbl» borycnasa MapTuHy - LMKN 13 LWECTU Nbec ANs CEMU MHCTPYMEHTOB, HanucaHHbIn B 1930
rogy Bo Bpems npebbiBaHus komnosutopa B [lapwke. B npoussegeHuy SpKO BblpaxeHa HapoLHO-
HaUmMoHarbHas HeoMOnbKIOPUCTCKAs OpUEHTALMS TBOPYECTBa KomnoauTopa. Bcs Mysblka «XopoBoaoB»
BOCMPUHUMAETCS KaK HapOAHbI NPasgHWK C UrparowmMMi My3sbIkaHTaMK, BECENION NIACKON, C pacckasamm
BbINMHHBIX CkasuTenen. Camo Ha3BaHWe Yyxe HacTpamBaeT Ha TaHLeBarlbHbI XapaKTep My3blki, SpKWUiA kpa-
COYHbIN KanemnaocKon MenbKatoLLWX, CMEHSIOLLMX Apyr Apyra 06pa3os.

Onopa Ha YeLCcKo-MOpPaBCKU (OONBKIOP C XapakTepHbIMW OCOBEHHOCTAMM MY3bIKanbHOMO S3blka CTa-
HOBUTCS ONpeaenstoLLei He TONbKO Ans 4aHHOro NPouU3BeAeHUs, HO u Ans ctung MapTuHy B Lenom. Te vep-
Tbl, KOTOPbIE Mbl HAXOAWM 3A€Ch, OTPAXEHbI U B NpousBeaeHnsx MapTuHy ¢ HauMoHanbHoWM Nporpammon v B
COYMHEHMSX C APYrUMU CTWUNEBbIMK Mpu3Hakamu. [ns onpeaeneHus HaumoHanbHbIX 0COBEHHOCTEN CTUNS
MapTuHy BaXHO UMETb B BUZY, YTO B (PONBbKIOPE COAEPXATCS XapaKTepHble HaLUMOHamNbHbIE MONEBOYHbIE W
WHTOHALMOHHbIE 0Bpa30BaHNS, COCTABNSIOLLMNE OCHOBY MY3blKaribHOM NEKCUKM. B YeLcko-MopaBCKkoi My3bike
peyeBble ManoMbl 06pa3yloT 0bnacTb XxapakTepHbiX ManoobbeMHbIX PUTMOMHTOHALMOHHBIX (HOPMYI, K KOTO-
PbIM OTHOCSTCS TPUXOPAOBbLIE W TETPAXOPAOBbLIE AMATOHUYECKME NOMEBKM C MOCTYNEHHbIM ABWKEHWEM, HO-
cslye B cebe Npu3Hak1 NagoB HAPOLHON My3blkW (MMAWACKUIA TETPAXOPA, MOMNEBKM C MAKCONMANNCKONA W A0-
PUACKOI CTYNEHAMM).

CoueTtaHue BepbanbHOW peun C (POMbKIOPHBIM TEKCTOM CO3AAET WHTOHALMOHHYO OCHOBY MY3blKM
fHayeka, y KOTOpPOro MPWHLMM NOMEBOYHOCTM BONNOTUICS 0COBEHHO sipKO. BocnpuHsas onbIiT AHaveka, Map-
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TUHY (DOPMUPYET CBOI My3blKarbHbI 53bIK, COBMELLAs PEYeBble NOMEBKM W NOMEBKA C HAPOAHO-XaHPOBOW
cthepoi, uayLien HenocpeacTBEHHO oT dhonbknopa. Bce T ocobeHHOCTM CTUns MapTuHy BONMOLaKTCs U B
Bonee NO3AHMX COUMHEHMSX, HAaNPUMEP B kaHTaTe «bykeT», rae OH NPETBOPSET MHTOHALMM NPUYETOB, 3aKnu-
HaHWIA, Nnayven, BO3rNacoB, CO3AaBas TEM CaMbIM KOMOPUT HapOAHO-HaLMOHaNbHOM apxaunku. Liukn «Xopo-
BOAbI» SBMISETCS COYMHEHWEM Ha NOACTYNaX K 3penioMy CTUIO KOMMO3NUTopa.

OcoBeHHOCTSMI pUTMa YELLCKOM HapOAHOM My3blki SBMSETCA PaccpefoTOYEHHOCTb METPOPUTMUYE-
CKOW aKLEHTHOCTU, Ha (hOHE KOTOPOW MCMOMb3YKTCA PUTMUYECKIE TPYNMbl C CMHKONaMK, NPUBOASALME K ne-
PEMEHHOCTW MEeTpa, aKLEHTbI Ha cnaboin aone TakTa, XapakTepHble 41 YELICKX HApPOAHbIX TaHLeB (Hanpu-
Mep, NapHOro TaHua ypuaHT), YTo Takke MapTuHy BONMOTWN B CBOWX COMMHEHUSIX. dnuyeckast neceHHas
TPagUUMS 1 AYXOBHbIE MECHM, TYCUTCKME MMHbI TaKkKe NPOSBASIOT CBOM Haubonee xapakTepHble CBOWCTBA:
CKOBAHHOCTb MEMNOAMYECKOTO ABWKEHWS B ManoobbeMHbIX CTPYKTYpaX, AMaTOHUYHOCTb, cunnabuyeckas op-
raHu3aLms My3blKasibHO-MO3TUYECKOrO TekcTa. B «XopoBogax» 3T Npu3Haku 0BHapyxuBatoT cebsi B MeaneH-
HbIX Nbecax (Ne2, 4, 5), rae BONMOLeHbl TMPUKO-annyeckue obpasbl. BaxHa ponb npuema nonmocTuHaTo, rae
COYETaoTCs NO BepTMKANM pasHble TWMbl haKTYPHOTO ABWMKEHUS, YTO ABNSETCA OTPaXeHeM nagen «XopoBo-
[0B» KaK BpaLLaloLLerocs TaHLa, COCTOSLLErO U3 pasHbIX KPYros.

K ngnomam 4eLLckoro HaLmoHanbHOro cTuns honbKNOpHOrO MPOUCXOXAEHNS! OTHOCATCS W MHTEPBaNb-
Hble CTPYKTYPbl CEKCTOBO-TEPLIOBOrO CTPOEHNS (4aCTO MCMOMb3yEMbIE KaK ANEMEHT (haKTypbl — YABOEHME Me-
NOAMM B TEPLMIO M CEKCTY), a TaKkkKe YBENUYeHHas KBapTa U YBENMYeHHas CekyH4a — NpuU3HaKku NUANNACKoro
3BYKOPSiZa N YMEHbLUEHHOTO Nafa, BKMoYaeMble B rOpU3OHTaNbHbIE 1 BePTUKANbHbIE NnacTbl dhakTypbl. Mo-
paBckasi MOZynsUmMs, OCHOBaHHas Ha CEKYHZOBOM COOTHOLUEHWUW aKKOPAOB MMM TOHAMbHOCTEN, CTAHOBUTCS
BaXXHOW 0COBEHHOCTBIO rapmMoHMM MapTuHy. Takum 0Bpasom, hOmnbKIOpHbIE TEHAEHLMM, HaMETUBLLMECS B
TBOpYECTBE MapTuHy, NposIBNAIOTCS B METPOPUTMUYECKON CTOPOHE (NEPEMEHHOCTb MEeTpa UM YeTKo Bbl-
[epXaHHas aKkUEHTHOCTb), MHOroobpasum PUTMUYECKNX CTPYKTYP (CMHKOMMPOBAHHOCTb, U36eraHne CunbHOMN
[0NW), NagorapMOHUYECKNX CPeaCTBaX (NagoBast NEPEMEHHOCTb, KPACOYHOCTb NTa0BbLIX CPEACTB).

HapoaHbI KONOpUT OLLYLIAETCs B «XOPOBO4AX» B Cneuuduke MCNoNb3oBaHUS UHCTPYMEHTANbHOMO
COCTaBa. JKCNEPUMEHTUPYS C pasHbIMK cocTaBamu, MapTuHy B 3TOM COUMHEHWUW CO3LAET HE COBCEM 00bIY-
HOe CoYeTaHue — MUHU-0PKECTP, Kyda BXoasT robon, KnapHeT, daroT, oaHa Tpyba, ABe CKpunku u doptenma-
HO, B NofpaxaHue aHcambiio HapOAHbIX MHCTPYMEHTOB. Tak, B NEPBON Nbece BKYaeTcs apdekT bpsauaHus
Ha 6ananaikax, LUMMKOBLIX CTPYHHbIX, C CAMOr0 Ha4ana u [0 KOHLa B TOM WX MHOM TOfIOCE BblAEPXKMBAOTCS
aKUeHTHble yaapbl Ha F. K oblyemy coctaBy nogknioyaetcs opTennaHo, BoICTyNakLLee He TOMbKO Kak Co-
NPOBOXAEHME, HO TaKKe nepeBonnoLlatLeecs B rycnu, 6anananky unu rapmoLuky bnarogaps 6oraTctay
pasnnYHbIX NPUEMOB, TakuX kak nepebopbl apneaxmo, 0CTPoe CTakaTTo, TPEMOSO, aKkOPAOBbLIE YNIOTHEHUS,
yaBoeHus. Takum obpas3om, opTennaHo NPUBHOCUT 0CODLIA (hakTypHO-TEMOPOBLIN KOMOPUT, CnocobCTByS
oboralLeHuto 3BYKOBbIX KPaCoK.

Bce wwecTb nbec «XopoBOLOB» pacrnonoXeHbl MO MPUHLMMNY KOHTPACTa — COMOCTABIIEHMIO TEMIOB, Xa-
pakTepoB, TUMOB ABMxXeHMs. Tak, B nbece Ne 1 MapTuHy BonnowlaeT xapaktep Becenoi yaanoit nnscku. O6-
paLlaeT Ha cebs BHUMaHWE aKLEHTHOCTb, NOAYEPKMUBAIOLLAACS pa3MEPOM — OAHA YETBEPTb B TakTe, B pe-
3ynbTaTe Yero nog4epKMBaETCS CaMOCTOSTENBHOCTb, BOMbLIOE 3HAYEHNE KaXOOoN YETBEPTU. YHUCOHHAs dhak-
Typa Havana MoCTeneHHO paccriamBaeTcs B Pa3BUTYHD MOArONOCOYHYH), YTO XapaKTepHO ANS CMaBsHCKOM
HapOZHOW My3bIKK, W B 0BLLEM 3BYYaHWUW OHA CTAHOBUTCS KPACOYHOW M HaCbILWeHHON. KpaTkue menoguyeckue
(hparMeHTbl — MOMEBKM MOPY4YeHbl roBOK M KNapHETy, CO34alolMe Nepeknuyku ¢ 3¢dekTom auanora-
COPEBHOBAHMS.

lapoBasi nepeMeHHOCTb CTAHOBUTCS OOHUM W3 XapaKTEPHbIX NOYEPNHYTLIX 0COBEHHOCTEN (hOMNbKIOpP-
HOW TpaanLMK, NOATBEPXAALLAsCs B JaHHON NbeCe CMEHaMM yYCTOs B Havane (¢a) 1 koHue nbeckbl (pe). Jlo-
rka paccpenoTOMEHHOrO TOHANbHOMO ABWKEHUS XapakTepHa Ans ctunsa MapTuHy. B obueit rapMoHu4eckon
CUCTEME BO3HWKAET NOMNMNAA0BOCTb — HAmNOXEHME CaMOCTOSITENbHbIX TEMaTUYECKUX mnacto, Grnaropaps
KOTOPOW CO3AaeTCs 3BYKOBOE MOSIOTHO, HACLILLEHHOE XpOMaTU3MamM, nepeyeHbsamMi, yaBoeHuaMmn. Hanpu-
Mep, B CaMOM Hayane OCHOBHOW nag - ®a mMaxop, C BapUaHTHOCTbIO CTYNEHE — HaTypanbHbIX U anbTepupo-
BaHHbIX (CM. NapTuio dopTenuaHo ¢ 12 T. — cn-6emons, ns-6emons, Mu-6emons).

Bnarogaps akueHTam Ha nepByto BOCbMYHO (Y hopTenuaHo v charoTa) U Ha BTOPYHO BOCbMYHO (Y CKPUMOK
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n robos) B HoBoM anu3oge (30 TakT) My3bika BoBNekaeT B obLuee yaanoe, NnscoBoe ABUxXEHWE, kak ByaTo
3BYYMT TaHeL, Bnpucsaaky. pu ycTaHOBNEHUM MEPHOTO ABMKeHNs MapTuHy «urpaet» ¢ puTMOM, B pesynbTa-
T€ Yero BO3HUKAKT CUHKOMbI (47 T.), remuonbl B noneskax (50 T.), HEKBAAPaTHOCTb CTPYKTYP.

K noaBuxHbIM TaHUeBanbHbIM 0bpasaM NpUHaAnexuT Takke nbeca Ne3, KOTopyto BrOMHE MOXHO BbIno
bl HasBaTb Perpetuum mobile. OT Hayana 4O KOHUA NMPOXOAUT HACKBO3b BUXPEBOE ABWKEHWE BOCHMbIMM.
HapoaHbIA KONOpUT NpuaaoT NepeKnykM YacTyLEeYHbIX NONEeBOK, BpEMEHAMM MOSIBISIOLWMECS aKKOPAOBbIE
YABOEHWS MENoAWI, noapaxaHue bananaeyHom urpe, a Takke MUKCONMOUICKUIA Naj rnaBHON NONEBKY B nap-
TUM robos 1 KnapHeTa, NPUBHOCALLMIA HAPOJHO-XaHPOBYH OKPACKY.

Nupnyeckne obpasbl «XOPOBOAOB» BOMIIOLEHbI B KOHTPACTe C ObICTPbIMUA, OCHOBaHHBIMW Ha Henpe-
PbIBHOM [BWXEHWM, Nbecamu. Tak, nbeca N2 3By4uT B NUPUYECKOM, TAUHCTBEHHOM, 3aBOpaXMBaloLLEM Xa-
pakTepe — 6yaTo npoucxoauTt 0bpsg, TanHcTBO. CTPOPUYHOCTL €€ KOMMO3ULMM YKasblBaeT Ha NECEHHble
XaHpoBble UCTOKW. bnarogapst NOMMETPUM U (haKTYpPHOM NOSNIMEPOHNYHOCTH B KaX4OM U3 FONOCOB B pesynb-
TaTe cosgaercs 3blbkas, Apllallas TkaHb. POTaLUMOHHO-BpaLLaTesibHoe ABWXEHUE LWEeCTHAAUaThIX nogaep-
XMBAETCS OCTUHATHLIM [BUXEHMEM BOCHbMbIX, HA (POHE KOTOPOro AaeTtcs NonudoHndeckas gaktypa — Bee
9TO NOMOraeT NpeacTaBUTb XOPOBOZ, COCTOALMA U3 HECKOMBKUX KPYroB, 3aBOPaXUBAILLNA CBOUM MEPHBLIM
KPYroBbIM ABUXXEHMEM.

Mbeca Ne 4 3ByuuT B Temne Barnbca, BOMnowaeTt B cebe CrokoHbIN, nnasHbIM 0bpa3. CoxpaHseTcs
MOMNEBOYHOCTb, HEKBAAPATHOCTb, UAyLAs OT UMMPOBU3ALMOHHOCT MENOANN, €€ CUHKOMMPOBAHHOCTU. dak-
Typa NbeCbl HaCbILEHHas!, 1, HECMOTPS Ha TOMOMOHHBIN CKNaA, Kak NpaBWIo, BO3HUKAKOLLMIA B XaHpe Banbca
— B My3bIKanbHOW TKaH1 MHOTO NogaronockoB. Ocobyto KOMUYHOCTL NPUAAKOT NOCTOSHHbIE COMBKM aKLEHTOB Y
(hopTenmaHo, BO3HMKaLLWMX Kak ByaTo «HeBMnonagy.

IMbeca Ne5 Bonnowaet B cebe xaHp bannagbl v 6binuHbl. Ha hoHe BUOPMPYIOLLETO TPEMOSIO TEpLIA
Y CKPUMOK 1 KBUHTbI y (DOPTENUAHO B 3MUYECKOM [yXe 3BY4uT comno robos, B Menoanke KOTOporo nogyepkHyTa
MoZarbHas Okpacka MMAUIACKOro nafa ¢ €€ BbICOKOW YeTBEPTON CTyneHbt. Menoams, coctoswias u3 Menkux
Menognyeckux o6opoToB B 0BbeMe TepLum, a Takke YUCTON M YBENNYEHHON KBAPTbI, pa3BepTbiBaeTCs no-
CTeneHHo. B rapmMoHuu ycToinumBo 3ByunT BUOPUPYLOWMIA akkopa ®a maxopa, napeaka CMEHSIIOLMUIACA akkop-
[OM nAToi cTyneHn. OCOBEHHO KONOPUTHO 3BYYUT rapMOHWUYECKUIA 0BOPOT, B KOTOPOM COMOCTAaBASIOTCS rap-
MOHWM NEPBON M BTOPON MaXOPHOW CTYNEHU, YTO ABNSAETCA NPSMbIM OTPAXEHUEM MOPABCKOW MOAYNALMK,
noyepnHyTon MapTuxy 13 honbknopa. lNogyepkHyTbIA NOKOW Ha TOHWKe Pa Maxopa CTaHOBUTCA OCHOBOM ANs
3MMYeCKoro pasBepTbiBaHUS MEMOAMKMA, @ TakKe NMOMOraeT BbISIBUTb MOAArbHbIE KPacku C NepeMeHHOCTbLI0
ctyneHen. OCHOBHOW pasfen B ann4eckoM Ayxe obpamnsieT nbecy, B CepeayHe Xe BblAensoTcs ABa anu3o-
[a, KOTOpble CTAHOBATCA AEMCTBEHHLIM BOMMOLLEHNEM NOBECTBOBAHWA robos. MpuMeyaTenbHO OKOHYaHWe
NbEChl C 3aBUCAHNEM «Ha MOMNYCIOBE» MaXOPHOTO TPE3BYUMSA NATOW CTYNEeHW ¢ Manon centumon. Ycrtoi [lo
Maxopa MOXHO 0OBSCHUTb HE TOMbKO 0COBEHHOCTLI0 HAPOAHOW My3blKarbHOW pPeyn C e€ NafoBoi nepeMeH-
HOCTbH0, HO TaKke W KOMMO3WULMOHHBIM NPUEMOM, NPU3BAHHBIM COEAUHUTDL OKOHYaHWUE MbeCkbl C Hayarnom gu-
HasbHOW LIECTO NbEChI, HAYMHarKoLecs B nuauiickom [1o maxope.

lMbeca Ne6 — 3akntounTenbHas, obobuiarowas neeca, cobupaet B cebe YepTbl BLICTPLIX YaCTEN LMKNa:
NNSCOBOE HEYrOMOHHOE [BWXEHUE, CMEHbI HeBOMbLUNX 3MM300B, KanenaoCKONMYHOCTb SPKUX NOMEBOK, MO-
[anbHas kpacka nuauickoro naga. PoHgoobpasHoe CTpoeHue opMbl C HapacTaHUMEM TeMna K KOHLY OTBe-
YaeT JyXy XWBOrO HEMPepbIBHOrO TaHua. CrneayeT BblAenUTb MUHOPHBIN 3Nn304 B 42 TakTe, KOTOPbIA BbIOU-
BaeTCa 13 obLLero ABMKeHUs bnarogaps peskoMy NepekroyeHmnio Ha 6onee CNoKONHBINA XXEHCTBEHHDIN Xapak-
Tep TaHUa; KOHTPACTMPYEeT OH WU CBOEN FapMOHMYECKOW OCHOBOW — BbIAEPXMUBAETCA YeTkas (DYHKUMOHamNb-
HOCTb (Cy6AOMMHAHTA U TOHWKA), NPULLEALLAs HA CMEHY NTa0BOM NECTPOTE.
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