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YIK 501

[NOOEPEHLWANBHBIE YPABHEHWA B
JNEMEHTAPHOM UCHNCJIEHWNA

[WNEB BANEPYN FEOPTVIEBMY

kaHaMOAT nefjarornvyeckux Hayk, AOLEHT
Nwwmmcknin rocyaapCTBEHHbIN Negarorniyeckun nHCTUTyT um. I.11. Epluosa
dunuan TIoMEHCKOro rocyaapCTBEHHOro YHUBEpCUTETa

AHHoTaums: PoxgeHve anddepeHumanbHbix ypaBHEHU 0653aHO 0CO3HaHMIO B3aMMHO 06paTMMOCTH one-
pauuin anddepeHLUMpoBaHNS U MHTErpupoBaHus (TeopeMa HbtoToHa — JlenbHuua). ABNSsch MOLLHEMLIMM
WHCTPYMEHTOM HayKu U TeXHWKW auddepeHumanbHble YpaBHEHUs B y4ebHbIX 3aBefeHnsix HematemaTuye-
CKOW Creuumanu3aLmm BbICTYNaloT UCKMIOYUTENBHO Kak MHCTPYMEHT BbIYUCTIEHNA.

[Tpobrema 3akmoyaeTcs B TOM, YTO K MOMEHTY M3y4YeHuUs AnddepeHUmManbHbIX YpaBHEHUA CTYAEHTbI He BU-
OAT B3aMMOCBSA3N onepauuin AndhepeHLUMpoBaHNS U UHTErPUPOBAHNS, HE NOHUMAIOT (DU3NYECKOTO CMbICNa
wHTerpana. CTydeHTbl He B COCTOSIHWM yBUAETL B (hopMyne HbtoToHa - [leilbHuua nHTepnpeTaumio peansHoro
npouecca. MNpeaensl ¢ MCNONbL30BAHWMEM KOTOPbIX BBOAATCS NOHATUS NPOU3BOLHON W MHTErpana ycyrybnsor
CUTYaLMIO TaK KaK SBNSIOTCS CNOXHBIMW ANS BOCIPUATHS.

[ns peweHuns npobnembl NpeanaraeTcs MCnonb30BaTh METOAMKY TEOPUM ANEMEHTAPHOTO UcuncneHus (TIN)
OCHOBaHHY0 Ha Memode 0606weHus Npy UCCNEeROBaHUN PYHKLUNA N yHKUUU 0606w eHus, koTopas ans pa-
LMOHaMNbHbIX PYHKUWIA SBNSETCA NPOM3BOLHOMN.

YcTaHaBnMBaeTCcs (HU3NYECKUA 1 FreOMETPUYECKAA CMbICT OnepaLuy MHTErPUPOBaHUSA U ee pasfnyHblie WH-
TEpnpeTamm.

[aetca noHsaTue anddepeHLmansHoro YypaBHEHUS, NPUBOAATCA NPUMEPSL! PELLEHUs NpoCcTenwmx andde-
peHLMarnbHbIX YpaBHEHNN.

YTBEpPXOAETCA, YTO BBEAEHNE AnddepeHUmManbHbIX ypaBHeHUn no TAW BO3MOXHO B MPOCUIbHBIX Knaccax
wkonbl, CMO v By3ax ¢ npenoaaBaHneM BbICLLEN MaTeMaTUKL.

Paccmatpusaetcs posib TOW B Bonpocax NponeseBTUk U MPeeMCTBEHHOCTU.

KnioyeBble cnosa: [JudhepeHumancHble YpaBHEHUS, TEOPUS BrIEMEHTAPHOMO UCYUCIIEHMS, NPONeEeBTHKa,
NPEEMCTBEHHOCTb.

DIFFERENTIAL EQUATIONS IN ELEMENTARY CALCULUS
Gilev Valery Georgievich

Abstract: The birth of differential equations is due to the realization of the mutual reversibility of the differentia-
tion and integration operations (the Newton-Leibniz theorem). Being the most powerful instrument of science
and technology, differential equations in educational institutions of non-mathematical specialization act exclu-
sively as a computational tool.

The problem is that by the time students study differential equations, they do not understand the relationship
between differentiation and integration operations, and they do not understand the physical meaning of the
integral. Students are unable to see the Newton-Leibniz formula as an interpretation of a real process. The
limits by which the concepts of derivative and integral are introduced make the situation worse because they
are difficult to perceive.

To solve the problem, it is proposed to use the methodology of the theory of elementary calculus (TEI) based
on the generalization method in the study of functions and the generalization function, which is a derivative for
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rational functions.

The physical and geometric meaning of the integration operation and its various interpretations are estab-
lished.

The concept of a differential equation is given, and examples of solving the simplest differential equations are
given.

It is argued that the introduction of differential equations according to TEI is possible in specialized school
classes, vocational schools and universities with higher mathematics teaching.

The role of TEl in issues of propaedeutics and succession is considered.

Keywords: Differential equations, theory of elementary calculus, propaedeutics, continuity.

BBELEHUE

YpaBHeHue, coaepxallee NpPOM3BOAHYH HEW3BECTHOW (DYHKUMM, HasblBaeTCs AuddpepeHumanbHbIM
ypaBHeHUEM. B oTnnume oT 0BblYHbIX ypaBHEHWN, rae HEU3BECTHBIM BbICTYNAET YMCIo, B AuddepeHymanb-
HOM ypaBHEHMM BbICTYNaeT (YHKUMS (3aKOH), @ CaMO ypaBHEHWe CBSA3bIBAET 3HAYEHWe 3TON (hyHKUMM C ee
CKOPOCTbHO U3MEHeHUst (MPOU3BOAHOM).

KntoyeBbiMKM obrnacTsamu npuMeHeHns auddepeHUmanbHbiX YpaBHEHU B 0By4YeHU SBRSOTCS gousnka
(oBvxeHne Ten, konebaHWs MasiTHUKA, 3aKOHbI HbIOTOHA, Lienu NepeMeHHoro Toka), buonorus (poct nonyns-
Lnn), XMMUS (CKOPOCTb NPOTEKAHWUS XUMUYECKUX peakuuid, pagnoaKTUBHBIA pacnag SNeMEHTOB), SKOHOMMKA
(MOZEnM 3KOHOMMYECKOrO POCTa).

[Mpobriema 3akno4aeTcs B TOM, YTO K MOMEHTY U3yyYeHUst andepeHLmanbHbIX YpaBHEHUA CTYOEHTbI
He BMAAT B3aUMOCBSA3M onepaunii AnddepeHUMpoBaHUs U MHTErPUPOBaHUS, HE MOHUMAIOT (hU3NYECKOro
CMbIcra uHTerpana. CTy4eHTbl He B COCTOSIHUM yBUAETb B hopmyne HbloToHa - JlebHuua nHTepnpeTaumio
peanbHoro npouecca. Mpeaensl ¢ MCNONb30BAHWMEM KOTOPLIX BBOAATCS MOHATUS NPOU3BOAHON W MHTErpana
yCyrybnsitoT cuTyauumio Tak Kak SBNsoTCS CIOXHBIMUA 4711 BOCMPUATUS. Ydalumecs NpoduibHbIX Knaccos, CTY-
peHTbl ClNO 1 By30B He CMOCOBHbLI B MOSIHOM Mepe OBMafeTb Teopuel Npeaenos B npeanaraeMom Kypce
BbICLLIE/ MaTeMaTuKy.

PelweHune guddepeHumanbHbiX YpaBHEHWA CBOAUTCS K hopMasibHOMY UCTONb30BAHMIO (hopMy.

[aHHas npobriema ycyrybnsercs ewe 1 Tem, 4TO BO MHOTOM HabnoaaeTcs OTCYTCTBUE NPEEMCMBEH-
Hocmu v MexnpedmemHbIx ceasel. Ha camom gene:

- HecosnadeHue 80 8pemeHU ¢ (hu3UKoL.

MpohunbHas usnka B 10-11 knaccax npegnonaraet BrageHne NpousBoaHbIMU U anddepeHLmant-
HbIMU YpaBHEHUAMM, HO anrebpa NPOXOANT 3TW TEMbI MO3XKE, YTO MELLAET YCBOEHMIO (DU3NKM.

- Pa3pbie mexdy wkonol u 8y30Mm.

HapyLaeTtcs npeemMCTBEHHOCTb Mexay METOANYECKON NUHWEN anrebpbl B LLKOME W KypPCOM BbICLLEN
Mmatematuku B CCMNO/BY3ax.

B ey3ax OTCyTCTBYET CUHXPOHU3ALMS C (PU3NKONA N CMEXHBIMW AncumniMHamu. [onosHas 6onb nepso-
KYPCHUKOB MHXEHEPHbIX M (PU3NYECKMX CreLManbHOCTEN — XeCTKoe HeCOOTBETCTBIE nporpamm. Ha ¢usuke ¢
nepsbIx Hegenb TpebylT auddepeHumnansl, UHTerpanbl Ang BbluyUcneHUs paboTbl 1 AuddepeHunansHble
YPaBHEHWS ANS 3aKOHOB MeXaHWKW. A Ha MaTeMaTu4yeckoM aHanuse B 3TO BpeMs elle [0KasblBatoT eauH-
CTBEHHOCTb NpeAena nocneaoBaTensHOCTU.

- loHumaHue npuknadHo20 cMbicia 8 (uauke. B duamyeckux 3agavax (HaxoxaeHue paboTbl, Macchl
HEO4HOPOAHOrO CTEPXHSA, 3apsaoB) Pu3nku Bceraa paccyxaarT «no JlenbHuuy». OHM pasgpaxatoT YMCTbIX
MaTeMaTuKoB TeM, YTo obpalyatoTtcs ¢ auddepeHumanamn dx v dy Kak ¢ 0Bbl4HbIMM YuCNaMm (NEPEHOCAT
W3 YUCIUTENS B 3HAMEHATENb, PasfensioT nepeMeHHble B AnddepeHUnanbHbIX YPaBHEHNSX).

PelueHre BONPOCOB BMAMTCS BO BHEAPEHWUW B CUCTEMY MaTeMaTUYeCKoro obpasoBaHus meopuu ane-
MeHmapHo20 ucyucneHus (TAN).

B TOW He ucnonb3ytoTcst npegernbl B kayecTBe MOCTPOEHWS ANGDEPEHLMAnbHOTO M MHTErpanbHoro
NCYUCNEHMN.

MeTtogom 0006LeHns npu 1ccnesoBaHMM yHKUMA onpepensieTcs yHkyust 0606weHusi y = §(x),
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KoTOpas SIBRSETCA NPou3goOHOU AN paumoHanbHbIX yHKuMn §(x) = f'(x), f(x) — paumoHanbHas
(DYHKUMS.

Mpy onpeaeneHnn onepawui UHTErPUPOBaHNS BBOAWUTCS MOHSATUE 3/1eMeHmapHOl npou3godHoU y =
f(x) = &(x) nnepsoobpasHoli y = F(x): F'(x) = f(x).

YcTaHaBnMBaeTCs (hM3NYECKUIA 1 TeOMETPUYECKIIA CMbICT ONEpPaLn UHTErPUPOBAHMS 1 €€ PasfnyHble
WHTEpNpeTaLyK.

[aetcs noHsTMe AUddEepeHUManbHOrO YpaBHEHUS, MPUBOAATCS MPUMEPLI PeLieHUst MpOCTEALLINX
AnddepeHLmanbHbIX ypaBHEHNN.

YTBEpXOAETCS, YTO BBeAeHWe AnddepeHUManbHbIX YpaBHEHUA BO3MOXHO B MPOGUNbHBIX Knaccax
wkosbl, CMO v By3ax ¢ npenoaaBaHneM BbiCLLEA MaTEMATUKA.

PaccmaTtpuBaetcs pornb TOW B Bonpocax NponeaeBTUKA U NPEEMCTBEHHOCTH.

OCHOBHBIE INMOHATUA U OTHOLUEHUA B SJIEMEHTAPHOM UCYUCIIEHN
OCHOBHbIE NOHSIMUS U OMHOWEHUS

1. Teopusi CTPOUTCS Ha MHOXECTBE 3/1eMeHMapHbIX (byHKYUU.

2. HenpepbisHocmb hyHKUMIA 3aaaeTcst ux 06nacTbio onpegeneHus.

3. Memod 060buwieHus npu UccneaoBaHU (yHKLUMA MCMONb3YET JIOMMYECKYI0 onepayuo 0606weHus
PaBHOCUIbHYI0 Onepayuu hpedenbHo20 nepexoda.

4. 8(x) - cbyHKkyus 0606wWeHUs OnpedeneHa Ha MHOXECTBE 3/1eMeHMapHbIX  YHKLWA.
§(x) = f'(x) - npou3BoaHas Ha MHOXECTBE payUOHabHbIX PYHKLMIA,

5. F(x) — nepsooGpasHas, F'(x) — anemeHmapHasi npou3so0Hasi Ha MHOXECTBE PaLOHamNbHbIX
(YHKLMN.

4. OTHOLEHNO % NPUNUCBIBAETCS OnNpeaeneHHbI CMbICH: g = k, rge k — yrnoBoi KO3(hPULUMNEHT Ka-

catenbHon y = kx + 1. KacamenbHol K rpaduky (PYHKUMM HasbiBaeTCs npsmas, yenoeol KoaghguyueHm
KOTOPOW paBeH M2HOBEHHOU CKOPOCMU B TOYKE KaCaHMs.
9. dudphepeHuymansl onpefensTcs Yepes npupaLLeHns npsamon y = kx + L
Ay = dy; Ax = dx.dy = kdx.
dopmynbi
6. Anrebpaunyeckoe TOXAECTBO
flx2) — fOxq) = (e — x1) - (g5 x2).

7. ViHTerpanbHo-anddepeHLmansHoe TOXOECTBO
FOOI2 = [, f(x)dx.
MoHsATHe npounsBogHoN. [iuchdepeHumansl
MycTb 3apaHa yHkumst y = f(x), (puc. 1) ans koTopoit:
flxz) — flx) = (x3 — x1) - 8(xy; x2).

onpeaensieT CpeaHiok CKOPOCTb M3MEHEHMS (hyHKLMK

OTHowehne L8222 =1&1)
X2—X

A
y = f(x) Ha npomexyTke [x;; x,]: ﬁ = §(xq;x,) = k — cpeHss CKOPOCTb N3MEHeHMst PyHKLMM
Ha npomexyTke [xq; x,]. Cekywas y = kx + [; npoxoasiias yepes Toukn M, n M, ¢ abcumccamu coot-
. d A
BETCTBEHHO X; W X, 33a4aeT CKOPOCTb U3MEHEHUs CekyLlei ﬁ = é = k, roe dy v dx, npupalleHus nu-

HeWHON hYHKLMK, Ha3bIBaKTCA AughghepeHyuanamu.

KacatenbHas y = kx + | k rpadwmky yHkumm y = f(x) napannenbHasi Cekywen onpeaensiet
Ky x € [x;x,] B KOTOPOI CKOPOCTb U3MEHEHMSH (DYHKLIMM, MTHOBEHHASsH CKOPOCTb, paBHa k.

B Touke kacaHus x; = x, = x. O600LLeHne, 3aMeHa x; W X, Ha x B BblpaxeHun & (x;; x,) TaKke
ONpefensieT MrHOBEHHYI0 CKOPOCTb M3MeHEHNs oyHKummM y = f(x) B Touke x: 6 (x) = k. §(x) Ha3biBaeTCA
dyHKUmMen 0606LLeHMs unn npomssogHon, a 6 (x) = k — 3HaYeHUeM NPOU3BOAHON UMK MITHOBEHHOW CKOPO-
CTbIO B TOYKE KacaHus.
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¥
fixy) ‘ / M)

LY -
fx) Tx= k=6
Ly
av=ieefx
gL =1 ek
o ;] x ,; x

Pucynox 1 - $yvimanma obobuerns, np oMsE0mHa,
mitddep eHIMIATET

Ecnn paccmaTpuBaTh MrHOBEHHYH CKOPOCTb yHKUMM f(x) B pasnnyHbIX TOYKax x, TO Mbl Byaem no-
nyyatb, BOOGLLE roBOPS, pas3nnyHble 3HayeHus. Takum obpa3om, MrHOBEHHAs CKOPOCTb €CTb PYHKLMS nepe-
MEHHOI x. 3Ta (hyHKUWS HasbiBaeTCs Npou3sodHol dyHkummM f(x) 8 moyke x. ObosHavaetes f'(x), y'.

CnepgoBatenbHO, MOXHO FOBOPUTb O TOM, YTO (PYHKLMS 0B0BLIEHNS 1 KOIMDULMEHT k KacaTesbHOM
SIBNSIOTCS NPOU3BOAHBIMM (OyHKUMKM v = f(x):

§(x) = f'(x),k=y"

A
Nveem 6 (xq; x,) = é =k - cpenHss CKOpPOCTb N3MeHeHus YHKLMN Ha
d
ke [xq;x,];6(x) = f'(x) = é =k — MIHOBEHHas CKOpPOCTb W3MEHEHWS (PYHKUMM B  TOuKe

X € [x4;x,]. W3 nocnegHero paBeHCTBA criefylT BaXHble OTHOWeHus: dy = f'(x)dx;dy =
= 6(x)dx;dy = kdx (Puc.1).

OMNEPALNN ONPPEPEHLINPOBAHUSA U UHTEIPUPOBAHUA

MoHsATHe NnepBOOOPa3HON (PYHKLMK

OyHkumst F (x) HasbiBaeTcs nepBoobpasHoi thyHkumen dyHkumm f(x), ecnm F (x) umeeT npouseof-
Hyto F'(x) paBHyto f(x). Umeem F'(x) = f(x). Onepaums anddepeHumnpoBaHns npsmasi.

MycTb  anemeHTapHas  dyHkuMs y = F(x) ponyckaeT  npeactaeneHue F(x,) - F(x;) =
= (xy — xq) - f(xy; x,). Haitgem doyHkumio 060blweHns y = f(xq;x,) = f(x) npux, = x, = x;y =
=f(x).F'(x) = f(x).

OyHKUMs 0606LeHns y = f(x) HasblBaeTCs anemeHmapHol npou3go0HOU.

B3aumHo obpaTHble onepauuu audhepeHUMPOBaHMA N MHTErPUPOBAHUA

Anzopumm HaxoxaeHVs Npon3BoaHoN yHKUMK F (x) Ha npomexyTke [ xq; x5 |

MycTb 3agaHa dyHkums v = F(x). TpebyeTcs HaiTh ee NpoM3BOAHYIO.

1. Hanpgem Ay = F(x,) — F(x,).

2. MpeactaBum F (x,) — F(xq) = (x3 — xq1) - f(x1; x3), f(xq; x5) = k — k0adhULMEHT Ceky-
weny = kx + ;.

3. BoinonHum 0606LLeHve B BolpaxeHn f(xq; x3) MU x; = X, = X.

f(x1;x,) = f(x) = k — ko3achuumeHT kacatenbHon y = kx + L.

4. f(x) = F'(x) — anemeHmapHas npou3sodHasi.

Mo dyHkummn y = F(x) mMbl Hawmm ee npoussogHyio F'(x) = f(x). Onepauns HaxoXaeHust npous-
BOAHOW (PYHKLMM Ha3biBaeTCs AughhepeHyUposaHuUeEM.

Onepauns obpaTtHas AMDMOEPEHLMPOBAHMIO HA3bIBAETC UHME2PUPOBAHUEM W  3amnCbIBAETCA

F(x) = fxxz f (x)dx — no n3BECTHO NPON3BOLHON HAXOAMUTCS €€ nepBoobpasHas Ha 3aAaHHOM NPOMEXY T-
1
ke [x1; x,]. f;cz f(x)dx - onpeaenexHbIit MHTErpan.
1
[ins HaxoxaeHust nepeoobpasHomn F(x) no ee Npou3BOAHOM Ha BCei 06nacTv onpefeneHus 1cnosb-
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3yloT delicmeue wHTerpuposaHns F(x) = [ f(x)dx. NMepsooBpasHas Hasbieaemcs HeonpedeneHHbIM UH-
Terpanom ot yHkumn f (x). Heonpenenentocts uuterpana | f (x)dx BblpaxaeTcs B TOM, YTO CyLECTBYET
BeckoHeYHo MHOro  nepeoobpasHbix  yHkUMA Bupga  F(x) + C npousBogHas  KOTOPbIX — paBHa
fx)=FX)+C) =F'(x),C €R.
[leicTBMe HaxOXaeHUs NepBooOpa3HOil UM HEONPEAENEHHOro MHTerpana oT (yHKuMKM f (x) HasbiBa-
0T UHMezpuposaHuem 3Toil dyHKUMK. Cama yHkumst f (x) HasbiBaeTCs UHMeapupyemodl.
WUHTerpanbHo-gud depeHumanbHoe TOXAeCTBO
Anrebpaunyeckomy ToxaectBy F(x,) — F(xq) = (x, — xq) - f(xq; x3)
COOTBETCTBYET UHME2pasbHO-0upepeHyuanbHoOe TOXLECTBO
FOOI2 = [.7 f(x)dx.
[loka3aTtenbCTBO 3KBMBANEHTHOCTY TOXAECTB CriedyeT U3 COOTHOLLEHMIA. JleBas YacTb:
Ay = F(x;) — F(x;) = (F(x1) <F(x) < F(xz)) = F(x)|jccf s F(xy) — F(xy) =
= F(x)|;> (Puc. 2). MpaBas yacT:
flxyxy) =k=f(x)= F'(x); f(xy;x,) = f(x).x; — x; = Ax = dx (Puc. 2).

Sk

o X x Ax X, x

Pucynox 2 — TepeoobpasHan o IpOHSEOTHAT
thvEEInD

Toxgectso F (x)[2 = f;lz f(x)dx onpenenset B3aumMHo oGpaTHble onepauun AnddepeHLMpoBa-
HUSI U MHTETPUPOBAHMS Ha NPOMeEXyTKe [x4; x5 ].

PaBeHcTBO F (x) | ;‘j = f(x)dx 3anaeT onepaumio anddepeHumpoBanms. 3Has dyHKUMIO F (x) BO3MOX-
HO HalT\ ee NPoM3BOaHYt0. PaBeHCTBO F (x) = f;lz f(x)dx 3apaeT obpaTHyto OnepaLto MHTErpPUPOBaHMS.

Mnowaab KPUBONUHEWHON TPaneLun
Myctb f(x) = F'(x) (puc. 3). Buisichum yto npeactaenset cobon nnowaab KPUBOMMHEHON Tpane-
WM S k. v, Nk, [1PEOCTABMM, YTO TOUKa M, ABUXETCA NO rpacpuky yHKUMM F (x) OT TOUKM M K TOuKe M.

o

FPucyror 3 — [Inomams KpHEOMIHEIHOM Tpanenn ENINGEy
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Mpn aBuxeHUn Toukn M, otpesku [N,; K, ] = f(x) GygyT nocTeneHHO «3anomnHsTby nnowaab Kpu-
o o X
BONuHeHon Tpaneumn S(x) = F(x)[¥, = fx f(x)dx.
1
o X
Kak TOMnbKO TOYKA X CPaBHSIETCS C TOYKOW X, MONyumMm S(x,) = f(x)|§f = fxzf(x)dx nnoulanb
1
KpuBOnuHenHom Tpaneuun K; Ny N, K, .
X v v
F(x) = fxz f(x)dx npeactaensieT nnowagb KpyBonuHenHoi Tpaneuwu. MpomsseaeHue f(x) - dx
1
03HayaeT nrowlaab NPsSIMOYronbHUKa ¢ ANHamm cTopoH | f(x)| u dx, roe dx > 0 no cornaiwenuio, a f (x)
MOXET NPUHUMATb Kak MOMOXUTENbHbIE, TaK 1 OTPULEATENbHBIE 3HAYEHUS B 3aBUCUMOCTM OT XapakTepa MOHO-
TOHHOCTW (hyHKumMM F (x). [insi Bo3pacTatoLyen (yHKLUMM NnoLlaab KPUBOMMHEHON TpanewLmn paBHa Moy a-
[ NPAMOYTONbHUKA S ¢ v N, k, = f(x) - dx.
Ons  0CO3HAHHOrO  BOCTPWATMS  MaTepuana Ba¥HO MOHMMATb  CMbICM  WMHTErpanbHo-
AnchdepeHUmMansHOro ToXAeCTBa.
MpypalleHne dyHKummn F (x)l,fi = dy BO3MOXHO MHTEPNPETUPOBaTb KaK AnuHY, pacctosiHue. B npa-

BOW YacTu f;z f(x)dx vMeem B LENOM KPUBOMMHENHYK Tpaneupto, MrHOBEHHYI CKOPOCTb W3MEHEHMs
dyHKumm B Touke x ( f(x) = k), Npon3BoaHyto (f (x) = F’(x)), KoTopasi paBHa CpeaHemn CKOPOCTM 3Me-

HeHust oyHKUMK Ha npomexyTke (f (xq; x,) = k), nnowagb NpsiMoyronbHUKa co cTopoHamm |k| v dx pas-
HY!0 MNOLLA/VY KPUBOMMHENHON Tpaneuwn: Sy, = Sy, = |k - dx (puc. 4).

1 l (.5
. o ”
7 o
fix)
x
4 )
s N x _‘n,'__l f I:x.}
£ - ax

o X; oy x X, X

Pucyrox 4 - [Inomagk KpHEOMHEHON TPATSLTT
PAEHA ITTOMIANH TP AMOYT OMbHIKA

B 2eomempuyeckom cmbicrie Nonyyaem paBeHCTBO YUCTOBbIX 3HAYeHNI paccTosiHus F (x,) — F(x ) 1
nnoujaau  npaMoyronbHuka Sy, = |f(x)|-dx. B npomexytke  BO3pacTaHus F(x)|§f = Spp. =

= f;lzf(x)dx W B NpoMexyTke YBbiBaHust | F(x)| 32| = Sy, = |f;‘12 f(x)dxl_

B ¢husuyeckom cMbicnie TOXAECTBO F (x)|y? = f;lz f(x)dx wHTepnpeTupyet dopmyny S =V - t:
dy

S=dy, V=f(x)=y', t=dx; y' = - - cdhopmyna ans pelleHus auddepeHumantHbIX ypaBHe-

HUR.

[MOHSATME MHTErpana NexmT B OCHOBE €ro pasHooBbpasHbIX (U3NMYECKUX NPUNoXeHuit. MNycTb, Hanpumep,
TENO ABMKeTCs no ock Ox, B KaXIOW TOUKe KOTOPOI NpunoxeHa Hekotopas cuna F = F(x). Toraa paboTa
A, KoTOpas CoBepLUaeTCs Npu NepemeLLeHun Tena U3 TOYKW a B TOYKY b, BblYMCNSETCS NO opmyne A =

b
fa F(x)dx. Takum obpasom, paboma sgnsiemesi uHmeapanom om cusbl. A — pabota, nepemeLeHne Ay =

dy, npupallenue. F (x) — cuna, npoussogHas F (x) = A’. dx — Bpems ABMKEHUSI.
AHanornyHble Npumepb:
- NepemMelLLieHVe Tena SBNSeTCS MHTErpanom OT ero CKOPOCTH;
- Macca CTEPXHS SABMSAETCA MHTETPANOM OT ero IMHENHON NNOTHOCTHY;
- ANEKTPUYECKMIA 3apsa ABNSETCS UHTErParnom OT CUIbI TOKA.

LVI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




n AKTYAJIbHbIE BOMPOCbI COBPEMEHHOM HAYKM 1 OEPA30BAHMA

3ameyaHue.
X

1. ToxpectBo F(x)|;‘f= fx2 f(x)dx ¢ 04eBMOHOCTbIO [OKa3biBaeT TeopeMy HbloToHA -
1

Ua F(x) — Flxy) = 7 f(x)dx.

2. B paHHOM nyHKTe AndbbepeHUMpOBaHMEe W MHTErPUPOBaHWE PaccMaTpuBAETCS Ha OrpaHWYeHHOM
MHOXeCTBE payuoHasbHbIX (PyHKYUU. TeM He MeHee BCe U3MOXEHHOE O B3aWMHOM 0O6paTMMOCTM onepauui
AnddepeHLMpOBaHNS N UHTErPUPOBAHWS OCTAETCS CPaBEeaMBbLIM 4N 8CeX d/leMeHmapHbIX pyHkuyuu [1].

[MOHATUE O AU®PEPEHLINAJIBHOM YPABHEHUA

AuddepeHumanbHbie ypaBHEHUs NepBOro nopsaaka

LucgbpepeHyuansHbiM ypasHeHUEM Nepso2o nopsidka Ha3biBaeTCs YpaBHEHME, copepxalliee npous-
BOAHYIO MCKOMOM (DyHKLMKM, caMmy (DYHKUMIO W ee aprymeHT. OBwmn Bua anddepeHLmansHoro YpaBHeHuUs
nepsoro nopsigka F (x,y,y") = 0, npuyem ypaBHeHNEe MOXET ObITb 1 HEMOMHBLIM (He COAEPXaLLMM X U y).

OtHoweHue F(x,y,y') = 0 o03HayaeT, u4TO0  AuddepeHUMansHoe — YpaBHEHWE — COAEPXUT
Hble x Uy Takne,ut0y = F(x)ny' = F'(x).

PelweHuem dugghepeHyuanbHo20 ypasHeHUs HasblBaeTCA BCSKas (OyHKLMS, Mpy NOACTAHOBKY KOTOPOK
B YpaBHEHWEe OHO 0bpallaeTcs B TOXAECTBO. 3adady HaXOXOEHWUS BCeX peLleHnid JaHHoro anddepeHuman b-
HOrO YpaBHEHMS NPUHATO Ha3blBaTb UHME2PUPOBAHUEM 3TOTO YPABHEHNS.

Mpu 9TOM npou3soAHas y', WuCxoasd W3 ee  OMNpedeneHns, 3aMeHsieTCs  OTHOLLEHWEM

dy ’ dy o
nos —=:y' =—=,10e dx v dy — npupaLleHusi CeKyLLeN.
C oucbdepeHumanamm MOXHO BbINONHATb TOXAECTBEHHbIE NPe0obpa3oBaHuns BbiPaXeHuUI, BXOASALLMX B
onhdepeHLmansHoe ypaBHeHue.
Vimeem:
- QncbcbepeHumansHoe ypasHeHue y' = f(x) - g(y);
- 3ameHa: Z—z =f(x) gW);

C Ay -
PasneneHme.g(y) f(x)-dx;

- VIHTerpupoBaHye; f% = [ f(x)dx.

Mpu peleHun auddepeHLUNanbHOro YpaBHEHNS UCNONb3YOTCS OCHOBHbIe ceolicmea Heonpede-
JIeHHO20 UHmMezpana:

1°. [lpoussoOHasi HeonpedeneHHo20 UHMezpana paeHa noObiHMezpanbHoU yHKUUU, T. €.
(f f(x)dx )' = f(x).

2°. MIHmezpan om npou3sodHoU hyHKUUU paseH camol hyHKUUU ¢ 0obasneHuem npoussosnbHol no-
cmositkol C,T.e. [ F'(x)dx = F(x) + C; [d(F(x)) = F(x) + C.

3°. [TocmosiHHbIG MHOXUMEb NOObIHMe2PasbHO20 8bIPaXEHUS MOXHO 8bIHECMU 3a 3HaK UHMeepana,
T.e. [ (Af (x))dx = Af (x)dx, ecnn A — NOCTOAHHAA BENMUMHA.

4°. iHmeepan om anzebpauyeckoll cymmbl (oyHKUUL pageH aneebpaudyeckoll cymme UHmMezpanos om
amux GyHKyud, T.e.

f (f1(x) * fz(x))dx = ffl(x)dx t+ ffz(x)dx-

Mpumepbi pewenna auddepeHumanbHbIX ypaBHEeHNI

MpocTedwmmn  anddepeHUManbHEIMA - YPaBHEHUSIMU - SIBRISIIOTCS  ypaBHeHWs Buga y' = f(x).
LMst y HaxoguTcst uHTerpuposanem y = [ f(x)dx + C, rae C — npoun3BobHasi MOCTOSHHaS.

Mpumepbi

1. PelwnTb ypaBHeHne y' = x2.

PeweHue

[lenaem noacTaHoBky y' = Z—i’ B UCXOJHOE YPaBHEHME: Z—Z = x?;dy = x?dx.

BosbMeM  HeornpedeneHHbin  MHTerpan  oT ofeux yacTeit MOMy4eHHOro paseHcTsa: [ dy =
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3 3
[x%dx;y+C, =%+C2;y =x?+C,
roe C = C; + C, - anrebpanyeckas cymma (C, C,,C,) € R.
lposepka

y’=(x?3+C)’=3sz+O=x2; y' = x2.

Omeem: y = x; + C.
2. PelwmTb ypaBHeHue y' — 3x?% = 2.

PeweHue

Z—z = 3x2% + 2;dy = (3x? + 2)dx. UHTerpupyem.

[dy = [(3x%+2)dx; [dy = [3x%dx + [ 2dx; [dy =3 [x%dx + 2 [ dx;
3
G+C)=(354C)+Q@r+Cly=x>+2x+C
Anrebpanyeckasi cymma npon3BosibHbIX NOCTOSAHHbIX C; + C, + C3 = C € R.
Omeem:y = x3 + 2x + C.

3. PewwuTb ypaBHeHne y' = y2.
PeweHue

. d
[nsi 0TbICKaHWSI MHOXeECTBa BCeX peLlleHnn 3Toro ypaBHeHUA nepenuiliem ero B Bue paBeHCTBa ﬁ =

d o o
yz; y—J; = dx W BO3bMEM HeonpeaeneHHbIn NHTerpan ot obeunx yacTein aToro paBeHCTBa.

dy -1 -1 1 1
—=]dx; —+C =x+C;; —=x+C-=—-—x+C;y=—,C€ER.
f yZ f y 1 2 y y y C—x 1
Takim 06pasom, COBOKYMHOCTb BCEX PELUEHNIT AAHHOTO YpaBHeHWs umeeT Bug y = —, C € R.

1
Omeem:y = —.
C—x
4. PewwnTb ypaBHeHne y' = sin x.

PeweHue
Z—z =sinx;dy =sinxdx. [dy = [sinxdx; y+C; = —cosx +C,;y =—cosx +C, rae
C ER.

Omeem: y = —cosx +C.

PelueHre auddepeHLmanbHoro ypaBHeHUs onpeaensieTcs He 04HO3HAYHO, @ C TOYHOCTbLIO 40 MOCTO-
sHHo C. Takoe peLleHne HasbiBaeTcs 0bwum peweHuem ouddepeHumanbHoro ypasHeHus. MHorga k aud-
(bepeHUnansHOMY ypaBHEHUO [0BaBNSAIOT YCroBUS (MX Ha3bIBAKT HayasbHbIMU yCrogusMU), C NOMOLLbK
KOTOPbIX MOXHO HalTVN 3HAYEHWS MOCTOSHHbIX.

Bcsikoe peluerve auddepeHumnanbHOro ypaBHeHUs, KOTOpoe nonyvaeTcs U3 0bLLero ero peLeHns npu
3aaH1M KOHKPETHOrO 3Ha4YEHNS NOCTOSHHOM C, Ha3blBAETCs YaCmHbIM pelieHuem 3Toro auddepeHumansHo-
ro ypaBHeHuS.

5. Peluunts ypaBHeHue y' = x2, ecnin y(3) = 9.

PeweHue

3
B npumepe 1 Mbl HaLWaW, 4To0 y = % +C.
3

33

Takkak y(3) = 9,109 = =+ C,Toects 9 = 9 + C, oTkyAa C = 0. 3nauwr, y = x?
3
Omeem: y = x?

AunddepeHumanbHble ypaBHEHMA NOKa3aTenbHOro pocra

1 NoKa3aTenbHOro yobIBaHuS.

lMpouecc, B KOTOPOM CKOPOCTb M3MEHEHUS HEKOTOPOW BENWUYMHBI NPONOPLMOHANbHA 3HAYEHWUIO 3TON
BEMUYNHBI B [aHHbI MOMEHT BPEMEHM OMWUChIBAETCS AudepeHLmanbHbiM YpaBHEHUEM NoKasamesibHo20
pOocma Unu nokasamesibHo20 ybbigaHus.

Tak kak CKOPOCTb M3MEHEHNA BENNYMHbBI Y MPONOPLNOHaIibHa CaMoW BENnYnHe Y, TO BbINOMNHAETCA pa-
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BeHCTBO y' = ky. KoadpdmumeHT k > 0, ecnu BennynHa y YBENUYMBAETCS C TEYEHWeM BpeMeHn, n k < 0,
€CIN y YMEHbLUAETCH. YUUTbIBAETCS NOMOXMTENBHOCTb CAMOWN BENWNYMHDI.

Mpu k > 0 3anucbiBawTy' = ky - OuddepeHusansHoe YpaBHEHWE NOKa3amesbHo20 pocma.
Mpu k < 0 3anucbiBakT y' = —ky — ouddepeHumansHoe ypaBHeHNE noka3ameslbH020 yObI8aHUsl.

6. Pewmtb ypaBHeHve y' = ky.

PeweHue
/ dy
Y=o
dl:i;-dl=kdx-dl=kdx 2= [kdx; [ =k [dx
dx "y "y ' y ’ y '

lny+C1 = kX+ Cz;lny+lnC3 = kX,F,E[e C1 + CZ = C3 > O,y > 0.
In(y-C)=kx;y-C=ef*y= %e"x;y = Ce**,C €R.
BooGiie rosopsi, mobast dyHkums Buga  y = Ce** aBnsetca pelueHreM ypasHenns y' = ky.
Omeem: y = Ce**.
[ucbdepeHumancHoe ypaBHeHe y' = ky SBNSETCS MaTeMaTM4eCKON MOAENbI MHOMX NPOLEeCCOB.
Hanpumep, ckopoCTb pafnoaKkTUBHOMO pacnada nponopLMoHanbHa Han1yHoM Macce BELLeCTBa; NpupocT de-
Her o Bknagy B 6aHKe NponopLMOHaneH BENMYMHe BKNaga u T. 4.

CTPOIroCTb 1 JOCTYINHOCTb

KoHuenTyansHo Teopema HbtoToHa — JleitbHuua SBNsSieTCa BEPLUMHON PasBUTUS IEMEHTAPHOMO UC-
YMCNEHMs, HO Nepexon OT UAEeM K pelleHno auddepeHUmanbHbIX ypaBHeHU noTpeboBan elle AByX BEKOB
CTPOron mMatemaTnyeckoit paboTbl. HutoToH 1 JleitbHuML onepupoBani NOHATUSMU «OECKOHEYHO MarbIX BeSu-
UMH», KOTOPbIE TO PaBHANKUCL HyM, TO HeT. Mimeem npotusopeune. MNMotpebosancs reHun Koww, Beiep-
wrpacca 1 [legekuHaa, 4tobbl co3aatb TEOPUD Npederos.

CTporuit A3blk TEOpUM NpesenoB — 3TO BENMKOe JOCTUXEHWe JOrMKW, HO abComioTHO MPOTUBOECTE-
CTBEHHbI MHCTPYMEHT NS NepBOro 3HakoMcTea ¢ npeametomM. OH co3paBancs Ans 3awumsi MaTaHanmsa ot
napagoKCcoB, a He A1 €r0 NOHUMaHUSI.

B XX Beke KoHuUenuus passuBanack ganstue. Mossunmucb 06obueHHble yHKUMKM (pacnpeaenenus Co-
Bonesa v [lupaka), koTopble NO3BONMAN AUEEPEHUMPOBATL AaXe Pa3pblBHbIE (DYHKLMM, YTO KPUTUYECKN
BaXXHO [1151 KBAHTOBOW MEXaHWKN 1 TEOPWUN YPaBHEHUI B YACTHbIX NPOU3BOAHBIX.

MPOMEQEBTUYECKUUA KYPC TEOPUMN INIEMEHTAPHOIO UCYUCTIEHUA

Benukue matematuku oT JlarpaHka, KOTOPbIA MbITancs CTPOUTb aHaNW3 Ha CTENEeHHbIX psgax, Ao Co-
34aTenen HecTaHOapTHOrO aHanu3a B XX Beke UCKanu anbTepHaTUBHbIe NyTW 060CHOBaHUS Hayasn aHanuaa
Be3 1cnonb3oBaHus Teopun NPesesnos.

Teopust aNeMeHTapHOTO UCYUCNEHUS COXPAHSIET NOMNYECKYID CTPOrOCTb, HO MEHSIET akCuoMaTuky, ae-
nas ee JOCTYMHOM NSt NpONeaeBTUKN NyTEM MCKMIOYEHUS U3 pacCMOTpeHus npeaenos. cnonbayetcs me-
mo0 0606weHus Npu uccneaoBaHn yHkuuin. OCHOBaHWEM CRYXXUT PasnoxeHne npupalleHns dyHKLUMK Ha
MHOXUTENW. Peaynbtatom sBnsieTcs ghyHKyusS 0606ueHus, KoTopas IHTEPNPETUPYET NPOM3BOAHYIO [1, 2].

Mpou3BoaHas onpeaensieTcs Yepe3 MrHOBEHHYI0 CKOPOCTb N3MEHEHUS! (PYHKLMM B TOUKE X € [xq; X;]
PaBHYIO CpefHei CKOPOCTU Ha MPOMEXYTKE U YTNOBOMY KO MULMEHTY KacaTemnbHOM.

Ocobasi ponb 0TBOANTCS JIUHEUHOU hyHKyuU, kKoTopas obnagaeT NOCTOSHHON CKOPOCTbH W3MEHEHMS
Ha NpoMexyTke W B  Kaxgod Touke. [lpupalleHms  nuHeMHOW  (oyHKUMM  0BbABNSOTCA

MK Z—Z = k; dy = kdx - KoppekTHOe onpegeneHue aupdepeHymana.
Mpn BBEOEHUM OMepauuy WHTETPUPOBAHWS  ONpeaenseTcs  aneMeHmapHas  npou3sodHas
f(x)=F'(x) Ha MHOXeCTBe payUOHarbHbIX (PYHKUMIA KaK (yHKUMS 060BiLeHns. DyHKumay = F(x)

obbaBnseTcs nepsoobpasHoli [3].
Mpw nomoLLm nepesoga anrebpanyeckoro ToxaecTea

F(xy) — F(xq) = (x3 — x1) - f(xq;%2)
Ha 3bIK JlenbHuya nonyyaeTcs TOXAECTBO
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FGO = f F ) dx

paBHOCKNbHOE Teopeme HbtoToHa — JlenbHuua.

[Mepexoq OT Nepsoro TOXOECTBA KO BTOPOMY — npsiMas fopora 13 anrebpol B Havana aHanumsa. [pe-
ofoneBaeTcs pa3pbiB Mexay anrebpon u aHanusom. OcyLecTersieTcs becnpeaensHoe onpeaeneHue npous-
BOJHOW AaHHOW (hyHKLMKM 1 0BpaTHbI Nepexod OT NPOU3BOAHOMN K NepBOOBPa3HON.

Anrebpansauus aHanusa Ha nponeseBTUHECKOM YPOBHE MPOWUCXOAWMT 3a CYET nepeonpeneneHuns
A depeHumana. Onpeaenexve auddepeHumana kak npupaLLeHns IMHENHoM yHKUMK obnagaeT riybokum
NPONeAEBTUYECKUM U NPAKTUYECKUM NOTEHLMANIOM.

Bo-nepBbix, OHO yCTpaHsieT HeobxoaMMOCTb BBELEHWS annaparta Teopuu MpefesioB Ha HavanbHOM
aTane, 3aMeHss ero CTPOrMM MeToA0M 0606LLEHMS.

Bo-BTOpbIX, NpK M3yyeHnn anddepeHumanbHbiX YpaBHEHUI JaHHbIA NOAXO4 NeranuayeT Yucto anreb-
panyeckue onepauuu ¢ auddepeHumanam dx u dy (Hanpumep, Npy pasgeneHnun nepemMeHHbIX), 0CBOBOX-
[as CTydeHTa OT NOMMYecKux npOTUBOPEYUA TPAAWUMOHHOMO aHanuWsa M fenas ynop Ha (huU3uko-
reOMETPUYECKYHO CYTb UHTETPUPOBAHNS.

TON n ee metog 0600LLEHNS packpbiBas CMbICN B3aUMHOM 0BpaTMMOCTW onepaumin auddepeHumpo-
BaHWS 1 UHTErPUPOBAHWA PELLAET KIHYeBble 3a4aqn METOAMKM NpenodaBaHns: JOCTYNHOCTb, NPONeaeBTMKa,
NPEEeMCTBEHHOCTb.

PaHHee BBefeHve auddepeHUmManbHbIX YpaBHEHUA YAOBNETBOPSET NOTPEBHOCTU CMEXHBIX AUCL M-
NAWH (cpusnka, xumus, Bronorus).

Teopusi aneMeHTapHOro MCYUCIIEHUS sieigemcsi nponedesmuKol COBPEMEHHOTO MaTeMaTU4eckoro
aHanusa. OHa SBNSIeTCs HaCNegHUKOM M NPOLOIIKEHNEM 3IEMEHTAPHOIO UcuncneHns HoloToHa — JlenbHuua.

OcTaBnss cumBonuky JlenbHuUa 1 CMbICTT BBOAUMBIX MOHATUA MaTaHanusa Teopus dNeMeHTapHOro
NCYUCTIEHNS YCTPaHUNA FOTMYECKIE NPOTUBOPEYNS SNEMEHTAPHOMO UCUUCTIEHNS ero co3aaTeneit nytem om-
ka3a om npedesios B nofib3y Memoda 060buieHus npu UccnesoBaHny gyHKLMM.

BHeapexve TOW faeT 4Ba KOYEBbIX NPeUMyLLEeCTBa Npy M3yveHnn audde peHUmanbHbIX YpaBHEHNI:

Bo-nepsbIX, Nneranuaauuio 1 NpocToTy «pasfenieHns nepemeHHbix». Onepauus pasgeneHus nepemen-
HbIX (NepeHoc dx BnpaBo, a dy BnEBO) CTAHOBUTCS abCcoMOMHO 3aKOHHbIM aneebpaudeckum delicmeuem.
CTyLEHTY He HYXHO NlomMaThb JTOM1KY — OH MPOCTO paboTaeT C ypaBHEHWEM MO NpaBuUriam LKOMbLHON anredpsbl;

Bo-BTOpbIX, NPAMYIO CBA3b (DM3NYECKOTO CMbICNA U MaTeMaTU4ecKoro aenctauns. JuddepeHumansHoe
ypaBHeHWe cpasy BOCPUHUMAETCS Kak basnaHe ckopocmel usmeHeHul. Mepexon 0T ypaBHEHUS K UHTerpasny
CTAHOBUTCS O4EBUAHBIM LIATOM «BOCCTAHOBMEHMS» (OYHKLMM MO ee NUHENHOMY NOBEAEHMIO.

PELLIEHUE MNPOBJIEMbI NPEEMCTBEHHOCTU

T3W oTKpbIBaET ABEPL B MUP AncdepeHUmantHbIX YpaBHEHWUA YXe ANs CTApLUEKNACCHUKOB UMK nep-
BOKYPCHWKOB. PeluaeTcs npobnema npeeMCTBEHHOCTH MPX U3YYEHUW Hayamn aHanu3a B LUKONe U Matemaru-
yeckoro aHanuaa B CCIMO u By3ax ¢ U3yYEHMEM BbICLLENA MATEMATHKM.

1. CmyneHb «Llikonay»

Celyac LWKONbHOE «BBEAEHME B aHanM3» - 3T0 camas crabas 30Ha. YUeHuKam He XBaTaeT CTpOrocTy
ANS NOHUMaHWS Npeaenos, NO3TOMY UM AAK0T FOTOBbIE anropUTMbI.

MeToa 0606LeHns NO3BONSIET BBECTW NOHATUS NPOM3BOAHON, NEPBOODOPA3HON M UX B3auMHOM obpa-
TUMOCTW Ha SA3blKe, KOTOPbIA CTAPLUEKNACCHUK yXe 3Haem Ha A3blke LIKOMbHOW anrebpbl U TOX4EeCTBEHHbIX
npeobpasoBaHuin. udchepeHumanbHble YpaBHEHUS LaAOTCA Kak MOAENN peanbHbiX MPOLECCOB: POCT Hace-
INEHNs, OXNaxgeHne, pagnoakTUBHbIN pacnag,.

2. CmyneHb «CI10»

B CMNO BpemeHn Ha abCTpaKTHYKO TeOpUio NPeenioB NPaKTUYECKU HET, TaM ynop MAET Ha MpaKTuKy,
(HM3NYECKNI N TEXHUYECKMI CMbICA (CKOPOCTb, yCKopeHue, paboTa cunbl). Mpn aTOM npocToe 3a3ybpuBaHie
(hopmyn npeBpaLlaeT CTyAeHTOB B pobOTOB.

Metog TAOW nossonsiet ctporo 060CHOBATH (hU3NYECKMIA CMbICT NpoLeccoB 6e3 Teopun npeaeros.
CTyZeHT MOHUMAET, Kak «pasnoXeHne npupalleHusi» CBS3aHO C pearbHbIMU (OU3MYECKUMK npoLeccamu
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(HanpuMep, U3MEHEHUEM TOKA B LIEMW UMM Harpy3koi Ha KOHCTPYKLMIO), COXpaHSAs MaTeMaTUYeckyld CTpo-
rocTb MbiwneHus. ®okyc Ha AuddepeHumanbHbiX YpaBHEHUSX NepBOr0 nopsaka (MHXeHepHble 3adauu).
YcKkopsieTes NoAroToBKa K npakTuke (3NeKTpUYecTBo, MexaHuka).

3. CmyneHb «BY3»

Koraa nepBOKypCHUK NpUXO4MUT B BY3, NpenofaBatenb BblCLed MaTeMaTUKL TPATUT KONoCcanbHoe Ko-
NIMYECTBO BPEMEHN He Ha 0bydveHne aHanmay, a Ha 6opbby ¢ ncuxonozuyeckum bapbepoM N «TyMaHOM» B
rorfioBax CTyeHTOB.

T3W kaK BBOAHbIN KypC Nepes KnaccuyeckumM aHanm3oM. Ecnv cTyaeHT yxe 3Hakom ¢ TOW (M3 wkonbl,
CMNO wnv nponefeBTUYECKOro Kypca BY3a), ero Co3HaHue nogrotoneHo. OH yxe 3Haem, YTO Takoe npous-
BOAHAs W MHTErparn, BUANT CMbIC/T, NPEXAE YEM YUNTb € — 4.

3AKITIOYEHUE

1. TpagnumMoHHOe BBEAEHWe MaTEMATUYECKOrO aHanm3a Yepes annapaT Teopuu Npeaenos B cTapLuen
LUKOSIE UMM Ha NepBbIX Kypcax HemaTematuyeckux cneynansHocten (CMO, bakanaspuat) co3naaeT Henpe-
00071UMb Il KoeHUMUBHbIU 6apbep. CTPOrocTb KoM Hy)xHa Ans AokasatenbCTBa (hyHAaMEHTamNbHbIX TEOPEM,
HO OHa MeLLaeT Ha aTane )OpPMUPOBAHNS NEPBUYHBIX MOHATUM.

2. B TpaguumonHom nogxoge Koww auddepeHuman aprymMeHta OnpenensieTcsl WUCKYCCTBEHHO
(dx = Ax), a andbcdhepeHuman dyHkumMM okasbieaetcst paeeH dy = f'(x)dx. Tpaguuus cama cebs 3any-
TbIBAET: CHa4yana Mbl FoBOPUM, YTO AndepeHLman — aTo «beCKOHEYHO Manas YacTby, a NOTOM NOACTaBMNS-
€M TyAa KOHEYHbIE NpUpaLLeHus.

MeToauka TOW npegnaraeT cTporoe, uncto anrebpandeckoe 06OCHOBaHWE. 3TO MO3BOMSET CTPOro
BBECTW MPOU3BOAHYIO, KacaTeNbHYK U CKOPOCTb U3MEHEHUS (PYHKUMM ANSt OCHOBHbIX BUOOB (PYHKUMiA Be3
rpomMo3akoro annapata npegenos. TOW gaet ObICTpoe MOHUMaHWe (PU3MYECKOrO CMbICNa MPOU3BOAHON U
yMeHve paboTtaTb C ypaBHeHusMW. [N nHxeHepa atoro 6osee yem docmamoyHo, YTobbl OCBOMTH Chewu-
anbHble NpeameTsbl.

3. HasbiBas npupalleHust nuHenHon yHKuMn auddepeHuymanammn, TOW yxoauT oT ABYCMbICNEHHOIO
NOHATMSA «BECKOHEYHO Marnoro npupaLleHusy. Mbl nonyvyaem CTporyto anrebpanyeckyto BennumHy, ¢ KOTOpom
MOXHO paboTaTb B AU depeHLmanbHbIX YypaBHEHUAX HaNpsMyHo.

4. BHegpeHve TN ynpowiaeT pelleHre npobnem nponeaeBTUKM, HENPEPbIBHOCTM 06YYeHNs, CUHXPO-
HW3aLmMK NPOrpamMm CMEXHbIX AUCLMMTINH.
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YK 622.235.5:537.2

NCCIENOBARWE KUHETWKH
JNIEKTPOCTATUHECKOW CENAPALIMW 3APANI0B
[IPW THEBMATWUYECKOW TPAHCIIOPTUPOBKE
JINCKPETHbIX TETEPOTEHHbIX GUCTEM B
[OPHOM [EJIE

AYEEBA 3/INHA AC/TAMBEKOBHA

KaHAMOaT TEXHUYECKNX HaYK, OOLEHT

JIOKbAEBA CBET/TAHA MYXTAPOBHA

KaHANOAT XUMUYECKMUX HAYK, AOLEHT

CATKAEB POBEPT ALLAMA30BUY

cTypeHT rp.C16-24-3
Ore0Y BO «CKIMU (I'TY)»

AHHOTaUMA: VIHTEHCM(MKALMS re0TeXHOMOMMYECKIX MPOLIECCOB MpY NOA3EMHO pa3paboTke MecTopoxae-
HUA NONE3HbIX UCKOMAeMbIX HEPa3pbIBHO CBsSi3aHa C MacLUTabupoBaHUEM CUCTEM MEXaHW3MPOBAHHO MHEB-
MaTU4YECKOM JOCTaBKM W pasMELLEeHIsl rpaHyNMPOBaHHbIX B3pbiBYaThIX BellecTs (BB). OaHako MaccoBbii ne-
PEHOC AMCTEPCHBIX CPEA B NOMMMEPHBIX 1 3NlaCTOMEPHbIX TPyGONpoBoaax Hen3bexHO ConpoBOXaAETCS TPY-
BoanekTpuyeckum addekToM. HakonneHme KpUTUYECKOro 3MEKTPOCTATUYECKOTO NOTEHLMana B AUaNeKTpUYe-
CKUX y3nax 3apsiHbIX CUCTEM reHepuUpyeT PUCKM UCKPOBLIX Pa3psAOB, CNOCOGHBIX BbI3BaTb MHULMMPOBAHE
A3pOB3BECH MMM IETOHALMI0 OCHOBHOTO MaccyBa BB.

KnioueBble cnoBa: nHeBMO3apsikaHue, TPUBOANEKTPUYECKUI SCIEKT, ANEeKTPOCTATUYECKMA NoTeHuuan,
rpaHynMpoBaHHble B3pblBYaTble BELIECTBA, CKOPOCTb adpOAMHAMMUYECKOrO MOTOKA, U30TOMHOE MapKMPOBa-
HIe, TOKW YTEYKN.

EFFECT OF THE CONVEYING SPEED DURING PNEUMATIC CHARGING ON THE GENERATION OF
ELECTROSTATIC POTENTIAL IN THE CHARGING HOSE.

Acheeva Elina Aslambekovna,
Lokyaeva Svetlana Mukhtarovna,
Sagkaev Robert Atsamazovich

Abstract: The intensification of geotechnological processes in underground mining is inextricably linked with
the scaling of systems for mechanized pneumatic delivery and placement of granular explosives. However, the
mass transfer of disperse media in polymer and elastomeric hoses is inevitably accompanied by a triboelectric
effect. The accumulation of a critical electrostatic potential in the dielectric units of charging systems generates
risks of spark discharges capable of initiating air suspension or detonation of the main explosive mass.

Key words: pneumatic charging, triboelectric effect, electrostatic potential, granular explosives, aerodynamic
flow velocity, isotope labeling, leakage currents.
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n AKTYAJIbHbIE BOMPOCbI COBPEMEHHOM HAYKM 1 OEPA30BAHMA

CoBpeMEHHbIN 3Tan pasBuTUS NOA3EMHON re0TEXHONOMN XapaKTepU3yeTCcs HEYKITOHHBIM POCTOM [I1y-
OWHbI BeEHNS TOpHbIX paboT, YCROXHEHEM FOPHO-TE0NOMYECKNX YCIIOBUI 1 UHTEHCUGMKALMEN NPpOLEecCoB
A006bI4M NONEe3HbIX MCKONAeMbIX. B AaHHBIX YCNOBMSX KIHOYEBLIM aKTOPOM SKOHOMUYECKOW 3CHPEKTUBHOCTY
W KOHKYPEHTOCNOCOBHOCTM ropHOA00bIBAOLLMX NPEANPUATUNA BbICTYNAEeT COBEPLUEHCTBOBAHME BypOB3pPbIBHO-
ro KOMMIeKca, B YaCTHOCTM — MaKCUMasbHas MexaHu3aums npoLeccoB (POpMUPOBaHUS B3PbIBHLIX 3apsL0B.
[ToBCEMECTHOE BHEAPEHUE CUCTEM MHEBMATUMYECKOTO 3apshkaHus U TPAHCMOPTUPOBAHUS rpaHynMpoOBaHHbIX,
CbIMy4nX U 3MYNbCUOHHBIX B3pbIBYaTLIX BellecTs (BB) no3sonuno kapanHambHO NOBbLICUTH NPOWU3BOAMTENb-
HOCTb TPpyAa, AOCTUYb NpeAenbHOM NNOTHOCTM yKNaaku BB B wnypax 1 CKBaxuHax, a Takke ONnTUMU3NPOBaTh
napameTpbl OTOOWKY FOPHOro Maccuea.

BcneacTaue BbICOKON ANANEKTPUYECKON MPOHULAEMOCTMU U KOSOCCANBHOMO YAEMbHOIO 3IEKTPUYECKOro
CONPOTMBIEHNS BOMBLUMHCTBA MOMMMEPHBIX W 3NaCTOMEPHLIX MaTepuanos, UCMOoMb3yeMblX Mpu Npou3Boa-
CTBE 3apsidHbIX PYKaBOB, ECTECTBEHHAS peflakcaLms HaBe4eHHOro 3apsaa B 3eMITI0 KpUTUYECKU 3aTpyaHEHa.
OTO NPUBOANT K HEMPEPLIBHOMY POCTY 3EKTPOCTATUYECKOrO NOTEHLMANa Ha areMeHTax KOHCTPYKLMK 3apsaa-
HbIX MalWH W HENoCpeaCTBEHHO B 06beMe TpaHCMOPTUPYeMON aspoB3BecH. [pu NPeBbILLEHUN NOKaNbHOM
HaNPSHKEHHOCTLIO SNEKTPUYECKOro NoNs NPOBUBHOTO NOTEHUMana Bo3ayLwHON cpedpl (nopsaka 3 kB/Mm) npo-
nexoauT opMmUpoBaHUe KaHana UCKPOBOro paspsiaa.

B atoM cBA3M (pyHOAMEHTaNbHOE YCTAHOBIIEHWE B3aMMOCBSA3N MEXIY Mapoa3poanHaMnyeckumm napa-
MeTpamMu AByX(ha3HOro NoToka (B NepBY0 04epeab, UCTUHHOM CKOPOCTBHO ABVMXEHWS YacTUL) U KUHETUKON reHe-
PUPOBAHNS ANEKTPOCTATUYECKOrO MOTEHUMarna SIBNSeTCs akTyarbHOW HayYHO-MPaKTUYECKOM 3afadeit ropHOW
HayKu, HaNPAMYO OnpeaensioLLe rpaHuLbl 6e3onacHoro BeAeHUs MEXaHU3MPOBaHHbIX B3PbIBHbIX paboT.

VI3y4eHunto npupodpl CTaTUYECKOTO 3MEKTPUYECTBA B FETEPOreHHbIX AUCMEPCHBIX CUCTEMAX U OLEHKE
€r0 B3pPbIBOOMACHOCTH NOCBSLLEHb! PyHAAMEHTaNbHbIE TPYAbl OTEYECTBEHHBIX U 3apyOeXxHbIX yyeHbIX. Pas-
BUTUE NPeLCTaBfeHnt 0 TPUBOINEKTPUYECKOM 3heKTe NPUMEHUTENBHO K FOPHOMY MPOU3BOACTBY Hepas-
PbIBHO cBsi3aHo ¢ paboTtamm b.H. KyTty3osa, B.A. benuta, 3.A. AyeeBoit.

B.A. benuH B cBoux paboTax [okasan, YTo Npu paspyLeHnn U TPaHCMOPTUPOBKE FOPHbLIX MOPOA U CY-
XMX cMecen (PPaKLMOHHbIN COCTaB W MOBEPXHOCTHAs BMAXHOCTb (Da3 OKasbiBAKT SOMUHUPYIOLLEE BNUSHME
Ha ydernbHY NMoTHOCTb HABOAMMOrO 3apsaa. [anbHeilwee passuTe TpUBOINEKTPUYECKUX MOAENen B Tpy-
pax O.A. AyeeBoil NO3BOMWMO YCTAHOBUTL, YTO rEOMETPUS NMONS B 3apSAHOM MPOCTPAHCTBE LWNaHra umeeT
CMOXHbIN rPagyeHTHbIN XapaKkTep, 3aBUCALLMA OT AMHAMWUYECKOW NMOTHOCTW MbINeBo3ayLuHoro ctonba. B
BONMBLUMHCTBE PaHHWX SKCMEPUMEHTANbHBIX PaboT CKOPOCTb ABWXEHWS TBEpAoM asbl NPUHUMANach paBHOM
CpefHe pacxo4HOM CKOPOCTM BO3AYLIHOMO NoToka (rasoHocutens). OgHako, Kak nokasblBatoT 3aKOHbI riap o-
OVHaMUKV aByX(asHbix cpefd, B TpybonpoBoaax MMEET MeCTO CyLLECTBEHHOE CKOMbxXeHUe a3 (SKBUBANeHT-
HOe OTCTaBaHWe YacTuL, OT HECYLLEro ra3a 13-3a CUI UHepLWW U CoOyaapeHnin Co CTeHKamm). Vicnonb3oBaHue
yCPeOHEHHbIX adpoanHaMUYECKMX CKOPOCTEN BMECTO UCTUHHBIX KMHEMAaTUYeCKuX napameTpoB TBEpObIX Ya-
CTUL, NPUBOAMIIO K 3aMETHBIM MOrPELUHOCTSAM MPK annpoKCUMaLW YpaBHEHMI AMEKTpU3aLmK.

Ans ymuTaumn gUuHaMuKU rpaHynMpoBaHHbiX BB Bbinn n3rotoBneHbl chepuyeckne AeTekTopbl 13 no-
nuMeTUnNMeTakpunaTa (oprctekna) anameTpom d = 1.5 MMm. BBOZ MeYeHbIX YacTuL B YCTAHOBUBLLMACS MOTOK
BbIMOMHANCS C NOMOLLBI0 CNeLuanu3npoBaHHOrO LUIK30BOrO Y3na, CKOHCTPYMpOBaHHOrO Ha 6ase npobkoBoro
KpaHa u TporHuKka-cmecutens. Cxema aKkCnepuMEHTaNbHOMO CTeHAA CNPOEKTUPOBaHa C Y4YETOM UCKITHOYEHUS
BMMSHUS NEPEXOAHBIX a3poayHaMUYECKUX npoLeccoB/ [uctaHumus OT HarHeTaTenbHoro natpybka nutatens
[0 y3na BBoAa Mapkepos coctasnsna 0.5 M. bazoBoe pacctosiHue Mexay nepsbiM ¥ BTOPbIM CLUMHTUNASALW-
OHHbIMU CYeTYMKkamu coctaenano L = 8.5 m.

MoMeHTbI NPOXOXAEHNS AaTYMKOB OTOBpaxanuchb Ha ocLUnmorpaMme B BUAE ammUTyAHbIX MUKOB.
VicTnHHas ckopocTb Asukenuns (V, M/c) paccuuTbiBanack no gopmyne:

. L
At
- At N
ne — BPEMEHHOW MHTEPBaN Mexay 3KCTpeMyMamu Ha auarpamme, C.
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ccnenoBaHus BOMbTaMnepHbIX M MOTEHUMANbHbIX XapaKTepucTuk Tpubosapsha NpoBOAMAMUCH Mpu
BapbWPOBAHWW FIMHEITHON CKOPOCTM NOTOKA B AnanasoHe oT 5 go 25 m/c ¢ warom 5 m/c. B kayecTBe 06bEKTOB
NccrnegoBaHNa BbICTyNanu NpomblLneHHble BB: ammnadHas cenutpa (nopuctas u TexHudeckas), rpaHynmT
AC-8 1 urgannT. TpaHCnopTUpOBaHWe OCYLLECTBNSANOCL MO ABYM TMNAM MPOMbILNEHHbIX PYKaBOB AvameT-
poM 36 MM: NONMITUNEHOBOMY (BbICOKOTO  AaBMEHUs) W PE3NHOTKAHEBOMY  aHTMCTaTUYECKO-
MY/aN3neKTpU4eCcKkomy.

CBopaHble pe3ynbTaThbl Cepum KpyNHOMACcLITabHbIX MHCTPYMEHTANbHbIX 3aMEPOB BEMMYNHBI HABELEHHO-
ro anekTpocTatuyeckoro noteHumana ($US, kB) B 3aBUCMMOCT OT KMHEMATUYECKOTO PEXUMA HarHeTaHUs U
(hun3n4eckon NpUPOAbI KOHTAKTUPYIOLLMX Nap NpeacTaBneHsb! B Tabnuue 1.

Tabnuua 1
[uHamuka TpuboanekTpuyeckoro noteHumana (U, kB)
NPy pas3nuyHbIX CKOPOCTAX NHEBMOTPAHCNOPTUPOBAHUS

Matepuan 3apsgHoro Tpy- Tun TpaHcnopTUpyemoro swic | 10 me | 15 mic | 20 mic | 25 mie
donpoBoga areHta (BB)

MonuatuneH BbiCOKOro AaB- | AMMUaYHas cennutpa

neHus 2.7 5.3 7.6 8.8 94
['paHynut AC-8 2.2 4.5 6.4 7.3 8.0
WrpaHut 0.6 1.3 2.0 2.5 2.8

Pe3nHoTEXHMYECKUIA pyKaB | AMMKaYHas cenurpa 1.1 2.0 3.0 4.2 4.7
[paHynut AC-8 0.9 1.5 24 3.1 3.5
WrpaHut 1.2 2.7 3.6 4.7 55

MaTemaTnyeckas obpaboTka SKCNepUMEHTaNbHOrO MaccuBa AaHHbIX METOAOM HaWMeHbLUUX KBagpa-
TOB MO3BONANA anMpPOKCUMMPOBATb MOJyYeHHble 3aBUCUMOCT B BIAE NONMMHOMMArbHbIX YPaBHEHWUIA perpec-
cum BToporo nopsigka U = f(V).

[ins nonuaTUNEeHOBOro 3apAAHOro WaHra:

Ammuavnas cenutpa: U =-0.86 + 0.775V - 0.01V2

paHynut AC-8: U =-0.74 + 0.648V - 0.012V2

Wrpanut: U =-0.40 + 0.208V - 0.003V?2

AHanua matemMaTM4yecKux MoZernen 1 rpadmyeckoro MaTepuana ykasblBaeT Ha BbIPaXXEHHbIN HENWUHE W-
HbI XapakTep uccreayemoro npouecca. Ha HayanbHOM aTane MHTEHcUMUKaLM NHeBMomnoaaun (B MHTepBa-
ne ckopocten V =0 ... 20 m/c) dukempyeTcs 3KCMOHEHUMAmNbHO-NMHENHBIA POCT NoTeHuuana. 1o obycnos-
INIEHO YBEIMYEHNEM YaCTOTbl COyAAPEHNA W NNOLLAAN AMHAMUYECKOTO KOHTaKTa AMCMEPCHBIX YacTuL, C BHYT-
PEHHE NOBEPXHOCTLI0 AN3NEKTPUYECKON MaTPULbl LUNAHra B €AUHULY BPEMEHM.

Mpu pocTuxeHun ckopocTn V > 20 M/c rpagueHT pocta noteHumnana du/dV cyLlecTBEHHO CHUXaeTcs,
KpMBble NEPEeXoasT B CTAAMIO HACbILLEHUS. QKCTPanonsaLms YpaBHEHW perpeccui B 06nacTb 6ornee BbICOKMX
CKOPOCTE! NMOKa3blBaET TEHAEHLMIO K MOMTHON acMNTOTMYECKON cTabunmuaaumn dyHkumn. C manmyeckomn Tou-
KW 3pEHUS AaHHbIN (hEHOMEH OO BSCHAETCA KMHETWUKON AMCCMNaLmMmM 3apsgos.

lMpouecc HaKoMMeHWs 3NEeKTPUYECKOro 3apsiaa OMWUCHIBAETCA KIacCUYeckuM AuddepeHLmanbHbIM
ypaBHeHueM banaHca:

da/dt=1Ir - lyr

roe |- — TOK reHepauun CTaTWYeCcKOro SNeKTpu4ecTsa, reHepupyemblii TpboapdekTom; lyr — ToK
yTeuku (penakcauum), obycroBneHHbINn 06bEMHON 1 NOBEPXHOCTHON NPOBOAMMOCTbLIO MaTepuana LunaHra, a
TaKKE BNAXHOCTbLIO BO3AYLLIHOWM cpeabl. TOK reHepaLy NponopLUMoHaneH ckopocTu notoka lr o V), B T0 Bpe-
MS1 KaK TOK YTEYKM MPSIMO NPOMOPLIMOHANEH MTHOBEHHOMY 3HAYEHWIO HABEEHHOro NOTeHLMana cornacHo 3a-
koHy Oma (lyr = U/R). CnepgoBaTtenbHO, Npy AOCTUMXKEHUN KPUTUYECKON CKOPOCTW HACTynaeT TepMOAMHaMUYe-
ckoe pasHosecue (Ir = lyr), YTO MCKNKoYaeT fanbHenwee npupalieHue noteHumana. Mo aaHHbIM GyHAaMeH-
TamnbHbIX UCTOYHUKOB [2], AN BOMBLUMHCTBA NONMMEPHBIX AWN3NEKTPUKOB NPEAEN HAaCbILEHNS JOCTUraeTCs
npm ckopocTsix nopsigka 50 - 55 m/c}.
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Ha ocHoBaHWM pa3paboTaHHON PaaMOM30TONHON METOAMKA MapKMPOBaHUS TBepHOi asbl YCeLHo
pelleHa 3afaya TOYHOM PerucTpaLmu KMHeMaTU4eckux napameTpoB aspoBaBeceit BB B 3aKpbITbiX AMAMEK-
TPUYECKUX KaHanax. YCTaHOBMEHO, YTO TpUBOINEKTPUYECKMIA NOTEHLMAN HAXOAMUTCS B HENMHEHOI KBaapa-
TUYHOMN 3aBUCUMOCTM OT CKOPOCTM TPAHCTOPTUPOBaHHS. Hanbonee onacHbIN ¢ TOYKW 3PEHIUS LUHAMMUKI Sek-
TPU3aLMW A1anas3oH CKopocTen NexuT B npeaenax 4o 20 m/c. BHeapeHue nomyyeHHbIX aHanuTUYeckux ypas-
HEHWI CBSA3M B MPaKTUKy NMPOEKTMPOBAHMS BYpPOB3pPLIBHBLIX PaboT NO3BONSET OCYLIECTBMSAT NPEBEHTUBHBIN
BbIGOP PeXMMOB paboTbl 3apsigHOro 06opyaoBaHus.
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YNIK512.56

bYJIEBA MATEMATWKA KAK
MYHAMEHTAJIbHAA OCHOBA IUCKPETHBIX
CTPYKTYP W LIUDPOBbIX TEXHOJIOT MK

KOBAJIEBA BAPBAPA JIEOHU[I0BHA

CTyA€eHTKa
Nnexckuin ounuan OI'Y nmenn U.C. TypreHesa

AHHoTaums. B ctatbe uccnegyetcs Oynesa matemaTika kak (yHOamMeHTanbHoe HanpaBneHne AUMCKPETHOM
MaTeMaTuku. PaccmMaTpuBaloTCst UCTOPUYECKME MPEANOCHINKKA, aKCMOMAaTUYECKME OCHOBaHUS M METOLbl M-
HAMM3aLM ByneBbiX PYHKUMIA. AHanuaupyeTcs ponb Gynesoi MaTemMaTuki B LMGPOBOM NPOEKTMPOBAHUM,
KpunTorpadum 1 UCKyCCTBEHHOM WMHTennekTe. OBCyxaaoTCs OrpaHUYEeHMs KIacCMYeckoro noaxoaa u nep-
CMEKTWBHbIE HANPaBNEHUS Pa3BUTUS.

KntoueBblie cnoBa: Oynesa anrebpa, bynesa yHKUMS, AUCKPETHAS MaTeMaThka, UMMPOBLIE CXEMbI, MUHM-
MM3aLMS TOTNYECKUX (DYHKLMIA, KpUNTorpadoms, UCKYCCTBEHHbIN UHTENNEKT.

BOOLEAN MATHEMATICS AS A FUNDAMENTAL BASIS FOR DISCRETE STRUCTURES AND DIGITAL
TECHNOLOGIES

Kovaleva Varvara Leonidovna

Abstract. The article explores Boolean mathematics as a fundamental branch of discrete mathematics. It ex-
amines the historical background, axiomatic foundations, and methods for minimizing Boolean functions. The
article analyzes the role of Boolean mathematics in digital design, cryptography, and artificial intelligence. It
also discusses the limitations of the classical approach and promising areas for development.

Keywords: Boolean algebra, Boolean function, discrete mathematics, digital circuits, minimization of logical
functions, cryptography, and artificial intelligence.

Beenenue

CoBpeMeHHble LUnthpoBbIE TEXHOMOMMW B 3HAYUTENBHOW CTEMEHU OMMUPAIOTCA HA MaTeMaTUyeckuit an-
napat, onepupyroLmuin GuHapHbIMM NepeMeHHbIMU. LieHTparnbHOe MecTo Cpeam Takux CpeacTB 3aHuMaet By-
nesa matemaTtuka, obbeaunHsiowas anrebpy noruku, Teoputo bynesbiX (YHKLUUA U METOAbI UX MPUMEHEHNS.
AKTYanbHOCTb CUCTEMATUYECKOro WUCcneaoBaHns ByneBon MaTtematuki obycrioBreHa 3KCMOHEeHUMarbHbIM
YCINOXHEHWEM LMPOBbLIX CUCTEM, BHEAPeHWeM OyneBbiX METOAOB B UCKYCCTBEHHbIN UHTENNEKT W KPUNTO-
rpacuto, a TaKke HeobX0AMMOCTBH MPEOAONEHUs paspbiBa MEXAY MHXEHEPHBIMI NPaKTUKaMK U PyHOAMEH-
TanbHoi Teopuen. Llenb paboTbl — MHOrOACNeKTHbIN aHann3 6yneBoit MaTeMaTUKM OT UCTOPUYECKIX OCHO-
BaHUI 4O COBPEMEHHbIX NPUNOXEHWA 1 NEPCNEKTUB Pa3BUTHS.

OcHoBHas YacTb

Vioes matemaTusaumm norvku umeet rnybokue kopHu. Fotdpua Bunbrensm JleitbHuy BbIABUHYN Npo-
rpamMmy CO3aHus YHUBEPCAmNbHOMO XapakTePUCTUYECKOTO A3blKa, UHTYUTUBHO NPEABOCXUTUB MHOMME NMPUHLM-
nbl Byneson anrebpbl. OaHako peluatowmit war bbin caenaH B cepeanHe XIX Beka aHrMUACKMM MaTeMaTUKOM
[xopmxem bynem. B 1847 rogy BbixoguT ero pabota «MatemaTuyeckuin aHanus norukuy, a B 1854 rogy —
(byHOAMeHTanbHbIA TpakTaT «l/iccriefoBaHne 3akOHOB MbILUNEHWs». bynb npeanoxun MHTepnpeTMpoBaTh
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INOrMYeckue BbICKa3blBaHUs Kak anrebpanyeckue BbIpaKeHWs, B KOTOPbIX NEPEMEHHbIE NPUHAMAIOT ABa 3Ha-
YeHWs, a OCHOBHBLIMM OnepaLmMsMU BbICTYMAOT aHaNor YMHOXEHUS U CIIOXeHWS. bynb BBEN 3aKOH naemno-
TEHTHOCTM X2 = X, OTNMYaroLLmMin ero anrebpy ot 06blYHOM YnCnoBOW. MpakTnyeckn oaHOBPEMEHHO ¢ Bynem
cxopgHble ugeu passusan Oractec ge MopraH, chopMynuMpoBaBLUMIA 3aKOHbI ABOMUCTBEHHOCTH, HbIHE M3BECT-
Hble Kak 3aKkoHbl e MopraHa. B nocnegHen tpetn XIX Beka bynesa anrebpa nonyyuna passutue B pabotax
OpHcTa Wpepepa, a B Poccun — MnatoHa Cepreesunya MopeLkoro.

MoanuHHBI NpopbiB npousowén B 1938 rogy, korga Knog LWeHHoH onybnukosan aucceptaumio «Cum-
BOMMYECKUIA aHanu3 pene u nepeknoyaTenbHbix Leneny. LLeHHOH npogeMoHcTpupoBan, uto nobas nepe-
KntoyaTenbHas cxema OnucbiBaeTcs cucTemon ByneBbIX ypaBHEHWN, U HaobopoT — nobas bynesa yHKUMS
peanusyetcs cxemon u3 pene. OH BBEN noHsTMe Byneson yHKumm Kak otobpaxenus {0,1}" — {0,1} n pas-
paboTtan meTodpl €€ aHanuaa u cuHTesa. C aToro MoMeHTa Byneea Matemaruka ctasna He TOMbKO NOrnyeckoi
AVCLMNIIMHON, HO N UHXEHEPHBIM UHCTPYMEHTapUEM, NpeLonpeaerMBLUMM pa3BUTHe LMDPOBON TEXHUKA.

B coBpemeHHON MaTeMaTuke OyneBsa anrebpa onpefensieTcs Kak peléTka ¢ AUCTpubyTMBHBIM 3aKo-
HOM, cofepxalyas HaunmeHblwuin (0) n Hambonbwnid (1) anemeHTbl, B KOTOPOWN Kaxabl 3NEMEHT UMEET [0-
nonHexve. dopmansHo Bynesoin anrebpoil HasbiBaeTcs CTpykTypa (B, V, A, 7, 0, 1) ¢ onepaumsMm AU3bIOHK-
LMW, KOHBIOHKLMM 1 OTPULAHUS, YOOBNETBOPAKLLMMIA aKCUOMaM UAEMMOTEHTHOCTH, KOMMYTATUBHOCTH, acco-
LMaTUBHOCTM, NOTMOLLEHNS, ANCTPUOYTUBHOCTM M ononHeHus. LieHTpanbHbiM 06bekToM npuknagHon byne-
BOW MaTtematuku sensetca bynesa gyHkuns — otobpaxerue f: {0,1}" — {0,1}. KonnyectBo Takux gyHKuuiA
OT N NepemMeHHbIX paBHO 2M(2"), 4TO AEMOHCTPUPYET SKCMOHEHLMANbHbIA POCT CROXHOCTU. Bynesbl (yHKLMM
KnaccuuLMpyoTCs N0 CYLLECTBEHHOCTU NEPEMEHHBIX, MOHOTOHHOCTU, CUMMETPUW, MIMHENHOCTU M Camop-
BOMCTBEHHOCTU. Kaxablit U3 3TUX KNAcCOB UrPaeT Poflb B KOHKPETHBIX MPUIOXEHUSIX: MOHOTOHHbIE (OYHKLMM
— B TEOPUM HAOEXKHOCTW, NNHENHbIE — B KpuUnTorpadumn, CaMoABONCTBEHHbIE — B Nornyecknx cetsx. Jltobas
ByneBa yHKUMA NpeacTaBuMa B CTaHAAPTHbIX (hopmax. CoBepLUeHHas AU3bIOHKTUBHAS HopMaribHas opMa
(COHO®) npeacTaBnsieT yHKUMIO KaK AM3BIOHKLMIO KOHBIOHKLMIA NUTEPanoB Ans Habopos, rae yHKUMS pas-
Ha 1. CoBepLUeHHas KOHBIOHKTVBHas HopmarnbHas dopma (CKH®) — ans Habopos, rae dyHkums pasHa 0.
MonuHomuanbHas dopma XKerankuHa — npescTasfieHne B BULE CYMMbl MO MOZYMIO 2 KOHBIOHKUMIA nepe-
MeHHbIX — 0COBEHHO NonesHa B KpunTorpacuu.

OpfHON 13 LEeHTpanbHbIX NPaKTUYECKUX 3aday ABNSETCH HAXOXOAEHUe MUHUMANbHOTO NpescTaBneHus
3apaHHon yHKumM. OT KOMNAKTHOCTM JIOMNYECKOrO BbIPaXeHUs 3aBUCUT CMOXHOCTb, CTOUMOCTb W BbICTPO-
AencTBie LngpoBoit cxeMbl. B obliem cnyyae 3agava noucka MuHumansHon JH® asnsetcs NP-tpyaHoi.
[Ans yHKUMA ¢ HeBOMbLIMM YNCAIOM NEPEMEHHBIX padpaboTaHbl TOUHbIE MeTOAbl. Hanbonee HarnsgHbIn Me-
T0A — KapTbl KapHo (auarpammel Beiva), npeanoxerHble B 1953 rogy. Kapta npeacrasnsiet cobon Tabnuuy,
roe ek CoOTBETCTBYIOT Habopam nepeMeHHbIX, @ COCeHNE SYeikn OTIIMYALTCS 3HAaYEHEM OAHOM nepe-
MeHHOW. [pynnupoBka eAMHUYHBIX S4eek NO3BONSET POPMMPOBATL UMNANKAHTLI, @ MUHUMU3ALMS CBOAMUTCS K
MOKPBITUIO BCEX €AUHUL, MUHUMATBHBIM YUCIIOM NPAMOYrofbHUKOB. MeTog 0CTaéTcs He3aMeHUMbIM Npu pyu-
HOW ONTUMM3aLWN ANs PYHKUMIA 00 4—6 nepemeHHbIX. [Ans aBToMaTu3auum MuHUMM3aLUmmn paspaboTtaH anro-
put™M KBanHa-Mak-Knackm — nepBbii NOMHbIN CUCTEMATUYECKUN METO[, COCTOSALUMIA M3 NOCTPOEHUS BCEX
NPOCTbIX UMMIMKAHT U PeLIEHNs 3ada4qn O MOKPbITUW. ANrOpUTM XOPOLLO NoaaaéTcs NporpaMMHON peannsa-
UMM WU OCTAETCH CTaHOAPTHbIM MHCTPYMEHTOM B CUCTEMax aBTOMAaTM3MPOBAHHOTO NPOEKTMpOoBaHus. [Ans
(OYHKLMIA C BONMBLUMM YMCTIOM NEPEMEHHBIX MCMONb3YITCA 9BPUCTUYECKME anrOPUTMbl — FeHETUYECKIe anro-
PUTMbI, UMUTALWS OTXMra, METOAbI HA OCHOBE BUHAPHBIX PeLIAoLWMX Auarpamm.

B ocHoBe BCex LMpPOBLIX YCTPOACTB NexaT Nornyeckue BeHTUNM, peanusytolme 6a3osbie Oynesbl
onepauun. CoBpeMeHHasi MUKPOSMEKTPOHWKA NO3BOMSET pasMeLLaTb MUNIMapabl BEHTUNEN Ha Kpuctanne.
Bynesa matematuka obecneumBaeT He TOMbKO OMKUcaHWe paboTbl BEHTUMEN, HO U METOAbI UX KOMMO3ULMK B
dyHKUMOHanbHble 6noku. Cuctemel BenTunein U-HE unu UNK-HE sBnstoTcs dyHKUMOHANBHO MOMHLIMU — C
MOMOLLbK0 OHOTO TMNa BEHTMEN MOXHO peani3oBaTh byt Bynesy dyHKumio. Lindposblie cxembl aenstes
Ha KOMOMHALMOHHbIE, BBIXOAHOWM CUrHAN KOTOPbIX ONpeaenseTcs TOMbKO TeKyLWUMI BXo4amu, U nocnesoBa-
TEMNbHOCTHbIE, 3aBUCALLME OT NpedblayLimx COCTOSHMA. KOMBUHALMOHHBIE CXEMbI OMUCHIBAIOTCS CUMCTEMOM
ByneBbIx PYHKLWIA, NOCNEA0BATENBHOCTHbIE — KOHEYHbIMW aBTOMAaTaMu, TEOpPUS KOTOPbIX Takke CBA3aHa C
Oynesoit maTematukoii. CMHTE3 KOHEYHbIX aBTOMATOB BKIIOYAET KOAMPOBAHWE COCTOSIHUIA, MOCTPOEHWe
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(hYHKLMI NepexomoB M BbIXO40B, MUHUMM3aLMIO ByneBbix yHKUMIA. COBPEMEHHbIE CUCTEMbI aBTOMATU3MPO-
BaHHOTO MPOEKTUPOBaHMS aKTUBHO MCMONb3yloT Bynesy MaTemaTuky Ha Bcex atanax. Kniouesble anropuT-
Mbl — JTIOTUMECKUIA CUHTES, TEXHONOMMYECkoe oTobpaxeHne, popmanbHas BepudrkaLms 3KBUBANEHTHOCTN —
onupatoTca Ha TeopeMbl OyneBon anrebpbl. GopmanbHas BepuduMkaums pelaetcs € nomowbo SAT-
peLuatenen n BHapHbIX peLLarLwmx gnarpamm.

Teopus ByneBbIX (PYHKUMIA SBMSETCS OOHUM U3 CTOMMOB COBPEMEHHOW KpunTorpadun. B BrouHbIX
Wwudppax bynesbl PyHKLMM UCONb3yOTCS B S-610kax, 06ecneumBaroLLmx HennHenHoe npeobpasoBaHne aaH-
HbIX. OT CBOWCTB 9TUX (PYHKLMIA 3aBUCUT CTOWKOCTb K NUHENHOMY U AndpepeHLmansHOMY KpunToaHanuay.
KntoueBbIMM KpUTEPUSMIA SBISKOTCS HENMHENHOCTb, KOPPENALMOHHAsS UMMYHHOCTb, anrebpanyeckas cteneHb
W CTporas NaBMHHOCTb. MOUCK (hyHKLMIA, YAOBNETBOPSIOLMX BCEM KPUTEPUAM, NPELCTaBNSET COBOM CHOXHYHO
3apavy KoMBrUHaATOPHOM onTUMM3aLmMK. Bynesbl DYHKUMM MPUMEHSIIOTCS ANs NOCTPOEHNS FeHepaTopoB Nce B-
[OCNyYaiiHbIX NocnefoBaTeNbHOCTEN B NOTOKOBLIX Wndpax. B Teopun kognposaHns Gynesbl GyHKUMN CBS-
3aHbl ¢ kogamu Puaa-Mannepa, obnagatoLyymm BbICOKOM KOPPEKTUPYHOLLEN CNOCOBHOCTBI. B UCKYCCTBEHHOM
WHTennekte Gynesa maTtemaTuka COCTaBnsieT yHAAMEHT NOMMYECKOro NpOrpamMmMUPOBaHUS U 3KCMEPTHbIX
cucteM. Habntogaetcs Bo3poxaeHne uHTepeca K 6ynesbiM MeTOgaM B MalMHHOM OOYYeHUU — aucTunns-
LSl 3HAHMI N3 HEMPOHHbIX CETEN B NIOTMYECKIe NpaBura NoBbILLAET MHTEPMPETUPYEMOCTb MOZENEN.

[MaBHOE OrpaHuYeHne Knaccuyeckom OyneBoW MaTeMaTuKM CBSA3aHO C SKCMOHEHUManbHbIM POCTOM
CNOXXHOCTM NPMW YBENMYEHUM Yncna nepemMeHHbIX. MHorve 3afayum CTaHOBSTCS NPaKTUYEeCKU HepaspeLMbiMm
ans n > 30-40 metogamu nonHoro nepebopa. Knaccuyeckas bynesa noruka onepupyeT ¢ abConTHON UCTK-
HOW W NOXbt0, YTO He BCEraa afekBaTHO peanbHbIM CUTYaUMsM C HeonpeaenéHHOCTb. HeuéTkas noruka
paclupseT Oynesy anrebpy, aonyckas HenpepbiBHbIA CNEKTP UCTUHHOCTHBIX 3Ha4YeHWA. MHOro3HauHble Nnoru-
KW HaxogsaT NPUMEHEHWe B TeOpuM aBToMaToB. BeposTHOCTHbIe ByneBbl (PYHKLMM MCMONb3YHOTCS B MOAENU-
poBaHUM HagéxHoCTu. KBaHTOBbIE BbIMMCNEHUS NpeanaratoT pagukansHoe obobLieHne, 0aHako MHore arn-
rOpUTMbI UCMONbL3YHOT ByneBbl OpaKymbl, COXPaHSAS CBA3b C KIACCUYECKOW MaTemMaTukon. bynesbl cetn npu-
MeHSI0TCS B GUOMHopMaTIKe Ans MOAENMPOBAHNS reHETUYECKUX PErynsTOPHbIX LEnen.

3aknioyeHue

lMpoBeaéHHOe uUccrefoBaHue nokasbiBaeT, YTo Byneea MaTemaTika, 3apoamnBLLIAsACS Kak abCcTpakTHas
(hopmanu3aums NOrMYEeCKUX pacCyxaeHuit, npespaTunace B (hyHAAMEHTAmbHYIO OUCLMANUHY, NEXaLlyl B
OCHOBE LMGpoBON LyBunmu3aumn. E€ knoyeBoe AOCTOMHCTBO — COYETaHWE NPOCTOTbI MCXOAHBIX MOHATUM C
KOSI0CCanbHOW BbIPa3UTeSTbHOW CUMO 1 BO3MOXHOCTbIO CTPOron popMaribHon Bepudmkaumn. Bmecte ¢ Tem,
9KCMOHEHUManbHbIA POCT CROXHOCTM 3adady GyneBon onTUMW3aumu CTUMynMpyeT paspaboTky annpokcuma-
TUBHbIX U BEPOSTHOCTHbIX METOAOB. [epcnekTuBbl pasBUTUS CBA3aHbl C UHTErpauuen Bynesbix Mogenen B
MaLLMHHOEe 0byyeHue, roe OHV npegnaratoT BanaHc Mexay TOYHOCTBIO W UHTEPRPETUPYEMOCTBIO, @ Takke C
co3gaHnem 0606LEHHBIX Bepcuin anrebpbl Ansg paboTbl ¢ HEONPEAENEHHOCTLIO W KBAHTOBLIMM 3cpdekTamu.
Bynesa maTtemaTuka NpOAOMXaeT PaclUMpsATb rpaHuLbl NPUMEHUMOCTU, OCTaBasACh OOHWUM W3 BaXHEMLUMX
WHTENNeKTyanbHbIX UHCTPYMEHTOB COBPEMEHHOI HayKM.
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POJIb AUCTIEPT UPYHOLLIE-
CTABWNN3WPYIOLLIAX BELLIECTBB
OBECNEYEHWW 3KCTYATALUOHHOK
HAJLEXHOCTWA COBPEMEHHbIX MOTOPHBIX
MAGE/I

KYPALLOBA MAPrAPUTA BAIUMOBHA

CTYAEHT
Orb0Y BO «Cubupckuit rocyaapCTBEHHbIN YHUBEPCUTET NYTEN COOOLLEHMS»

HayyHb1ii pykoeodumens: Po2osa EneHa BnadumupogHa
cmapwuli npenodagamerb
@Ir60Y BO «Cubupckuli 20cy0apcmeeHHsIl yHugepcumem nymet cO0buweHus »

AHHOTauusi: B cTaTtbe paccMaTtpuBaloTCs  (IM3MKO-XMMUYECKME OCHOBbI  AEWCTBMS  AWCTIEPrypyHoLLe-
CTabMnM3npyHLLMX BELLECTB (AMCMEPCAHTOB) B COCTaBE MOTOPHbIX Maces. MNokasaHo, YTO OCHOBHOM (DYHKLMEN
AMCMEPCaHTOB SBNSETCA YAepKaHne B 06beMe Macna MenKoAMCNEPCHBIX 3arpsi3HEHMI (caxa, CMOMbI, POy K-
Tbl OKUCAEHUS]) U NPEAOTBPALLEHNE VX arperaLym, Koarynsuum 1 NocheaytoLLero OCaxaeHns Ha aetansx asura-
Tens. MpoaHan1anMpoBaH MexaHu3M AEeNCTBUS CYKUMHUMMOHBIX MPUCAdOK Kak Hambomnee pacnpocTpaHeHHOoro
Krnacca AucnepcaHToB, oTHocsWuMXes K kateropun Low SAPS. ObocHoBaHa B3aMOCBS3b MEXOY pa3mepamu
ANCTEPrMpPOBaHHbIX YacTWL, WU KOMMOMAHOW YCTOMYMBOCTBIO CUCTEMBI. PaccMOTpEHbl COBPEMEHHbIE METOdbI
OLIEHKV UCnepPrupyoLLMX CBOACTB 1 COCODbI MOBbILLEHWS arperaTMBHOM YCTOMYMBOCTM NPUCAAOK.

KntoyeBbie cnoBa: MOTOPHOE Macno, AUCTeprypyroLLME NPUCAaKW, OMCNEPCaHTbI, CYKUMHUMUAEI, Caxa, KOJl-
nowaHas yCTOMYNBOCTb, arperaTBHas ctabunbHocTb, Low SAPS.

THE ROLE OF DISPERSANT-STABILIZING SUBSTANCES IN ENSURING THE OPERATIONAL
RELIABILITY OF MODERN MOTOR OILS

Kudryashova Margarita Vadimovna
Scientific adviser: Rogova Elena Vladimirovna

Abstract: The article discusses the physical and chemical basis of the action of dispersant-stabilizing substances
(dispersants) in motor oils. It has been shown that the main function of dispersants is to retain fine contaminants
(soot, resins, and oxidation products) in the oil volume and prevent their aggregation, coagulation, and subse-
quent deposition on engine components. The mechanism of action of succinimide additives, the most common
class of Low SAPS dispersants, has been analyzed. The relationship between the size of dispersed particles and
the colloidal stability of the system has been substantiated. Modern methods for assessing dispersant properties
and methods for improving the aggregate stability of additives have been reviewed.

Keywords: engine oil, dispersing additives, dispersants, succinimides, soot, colloidal stability, aggregate sta-
bility, Low
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BeeneHue

CoBpeMeHHoe pa3BuTUe OBUraTenecTpPOeHNs, XapakTepuaytLleecs noBbILEHNEM (hOPCUPOBAHHOCTMH,
YKECTOYEHNEM 3KONOTMYECKNX TpeboBaHU W YBENMMYEHWEM MEXCEPBUCHBLIX MHTEPBANOB, NPeLbsBSET
NPUHLMNNANBHO HOBble TPeBGOBaHMS K Ka4ecTBY MOTOPHbLIX Maces. B COBPEMEHHOI XMMMOTONOM MOTOPHOE
Macno paccMaTpuBaeTCs He NPOCTO Kak CMa304HbIN MaTepuar, a kak HeOTbeMIEMbINA 31IEMEHT KOHCTPYKLMM
ABUraTensi BHyTpeHHero cropaHus. Mpu aTom cogepxaHue npucagok B Macnax gocturaet 12-20% macc., a
cpean HUX 0coboe MecTo 3aHUMatoT AucneprypyioLLme BeLlecTBa, A0S KOTOPbIX COCTaBASET 4O NOMOBUHbI
BCEX BBOANMbIX KOMMOHEHTOB.

KnioyeBas npobnema, ¢ KOTOPO CTanKUBaKOTCH NPOU3BOAUTENM Macen, 3aKnoyaeTcs B HEM3OEXHOM
HaKONMEeHWN B CUCTEME CMa3ku 3arpsi3HEHNIA -NPOLYKTOB HEMOSTHOTO CropaHns TONNMBA (Caxa, OKCUKUCIOTHI)
N OKUCNMTENbHOM AECTPYKLMM CamMoro Macna (CMosbl, acanbTeHbl, kapbeHbl, kapbouabl). ITW KOMMNOHEHTbI
00pa3ytoT TEPMOAMHAMUYECKN HEYCTOMUMBYHO (NIMOOBHYI0) KOMMOMAHYIO CUCTEMY, CKIOHHYIO K arperauum u
ceanmMeHTauun. VIMeHHo aucneprupyrolle-cTabunuampytoLe BeLecTsa npussaHbl PeLLMTb 3adady npegoT-
BpaLLEHNS Koarynsauum aTUX 3arpsisHEHUA 1 MX NOCTEAYIOLLETO OCAXAEHUS B BUAE NAKOB, HAarapoB U LLTamMOoB.

OcHoBHas 4YacTb

MexaHu3sm 0bpasosaHusi 3aepsa3HeHuUl U Heobxo0umocmb duchepauposaHus

OBpa3soBaHue HepacTBOPUMbIX NMPOAYKTOB B paboTalolem AsuraTene npeactaBnseT coboi CroxHbIN
MHOTOCTaAWHbLIA npoLecc. MepBUYHON CTagMen OKUCIMTENbHOW AeCTPYKUMU napadvHOBOM pakuyum macna
sBnsieTcs 0bpasoBaHne CNMPTOB U KUCMOT, KOTOPbIE 3aTeM TPaHC(OPMUPYIOTCS B OKCU- UK KETOKUCIOTLI. B
NPUCYTCTBUM CUMbHBIX HeopraHuyeckux kucnot (H,SO,, HNOs), obpasytolwmxcs npy cropaHny Tonnvea, 3T
NPOAYKTbI MOTYT NOMMMEPU30BATLCS C 06Pa30BAHMEM HEPACTBOPUMBIX B Macrne CoOeauHEHNN.

OnHOBPEMEHHO apoMaTUYeckne KOMMOHEHTbI TOMAMBA W Macna B pesynbTate OKUCIUTENbHON Aerna-
POKOHAEHCALMM NPEBPaLLAOTC B KOHOEHCUPOBAHHbIE apoMaTUYecKue CTPYKTYpbl, SBASKLLMECS NpeALle-
CTBEHHWKamu rpadputonofobHbIX 0bpasoBaHnil - caxim 1 kokca. Pasmep, 0bpasytoLLmxcs B kamepe CropaHus
nepBUYHbIX YacTuy caxu coctaBnset 20-50 HM. poHuKas yepes 3a30pbl NMOPLUHEBLIX KOSEL, B KapTep, aTu
yacTuLpbl NogBeprarTcs aacopbLum XUaKkUX NPOAYKTOB OKUCTEHMS. IMEHHO 3TOT NPOLECC - HapaLlMBaHue Ha
MOBEPXHOCTM CaXEBbIX YaCTUL, afACopPOLIMOHHBIX 060N0YEK U3 NONSAPHbLIX NPOAYKTOB AECTPYKLMUM - CIYXUT OT-
NpaBHO TOYKOW ANS NOCNeayoLLEN arperaLum.

KpnTnyeckum MOMEHTOM SBRSETCS JOCTUXEHUE YacTuLaMy pasMepoB, npesblaowmx 1-1,5 Mkm, no-
Cne 4Yero HauMHaeTcs akTUBHOe 0bpa3oBaHWe OTNOXEHWI Ha fJeTansx asuratens. Takum obpasom, 3agada
AMCNeprypytoLLen Npucagkm - He AaTb YacTULaM 3arpssHEHWUI arpermpoBaTh 40 KPUTUYECKUX Pa3MepOB.

Du3suKo-xumu4yeckue ocHogbI delicmeus ducnepcaHmos

[ucneprupylolme npucagkn (amcnepcaHTbl) NpeacTaBnstoT coboi amudunibHbIE MOBEPXHOCTHO-
aKTWBHble BeLLEeCTBa, MONEKYsbl KOTOPbIX COAepXaT MONSPHYI0 rOMNOBKY U ASIMHHBIA HEMNONSPHBLIA YTNeBO0-
POAHbIN XBOCT. B manononspHoi yrneBogopoaHon cpeae 6a3oBoro Macna Takue MOSEKymbl CKIOHHbI K MU-
Lennoobpa3oBaHnio ¢ (HOPMMPOBAHNEM TaK Ha3blBaEMbIX 0BPaTHbIX MUALEN, rae nonspHble rpynmbl opmMu-
PYIOT S4PO, @ HenonspHble paaukarsl obpaLLeHbl HapyXy.

MexaHusm ducnepaupyrowe2o 0elicmeusi 8KIKYaem HECKOIbKO acnekmos:

1. Agcopbums Ha NOBEPXHOCTM YacTuL 3arpsisHeHuit. [onsipHas rpynna aucnepcaHTa akTMBHO B3aMMO-
LENCTBYET C NONSPHLIMMU LIEHTPAMI Ha MOBEPXHOCTM YaCTUL, CaXW, OKCUKCIOT U APYruxX NPOAYKTOB AECTPY kK-
unn. bnarogaps atoit agcopbunmn (B psae Cnyyaes - XeMoCopOLMM Ha KUCTOTHBIX LIEHTPaX Caxu) Monekyna
npucagKkv NPOYHO 3aKPennseTcs Ha YacTuLe 3arps3HeHUs.

2. dopmupoBaHue cTepuyeckoro bapbepa. HenonsipHble yrneBoaopoaHble paavkanbl agcopbuposan-
HOW MOSEKYbl OPUEHTUPOBAHbI B CTOPOHY MacnsHOW hasbl, CO34aBast BOKPYT YaCTULbl CONbBATUPOBAHHYHO
obonouky. 9ta 060noyka NPensTCTBYET CONMMKEHUIO YacTUL, HA PACcCTOSHUE, JOCTATOYHOE ANS NPOSIBIEHNS
CUIN MEXMONEKYNISIPHOTO NPUTSHKEHNS. BO3HWKaeT cTepuyeckuin haktop ctabunmsaumm.

3. Contobunusaums. Muuennbl gucnepcaHToB crnocobHbl BKMOYaTh BO BHYTPEHHIOK MOMOCTb MOMEKY-
INbl NONSIPHBIX 3arPS3HEHUIA, HE UMEHLLMX COBCTBEHHOM NOBEPXHOCTH, pasgdena, YTo AOMOMHUTENBHO 04Nl a-
€T Macno OT NpeALLIECTBEHHUKOB OTIIOKEHUI.

[MpUHUMNMAnNbHO BaXKHBIM SBNSIETCS TO, YTO B Macnax AUCnepcaHTbl NPUCYTCTBYIOT NPEUMYLLECTBEHHO
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B MuuennspHon dopme - 90-95% Monekyn Haxo4aTcs B cOCTaBe MULENS, @ He B Buae MOHOMepoB. Muuen-
MNbl afcopbupyloTca Ha YacTULuax Caxu Kak eAuHble CTPYKTYpHble eauHMUbl, opmupys aacopbLmOHHO-
COMbBATHbIE CMOU 3HAYMTENBHON TOMLMHBI. JHEPrUs B3aUMOAENCTBUS TakWX CMOEB JOCTaTOMHa Ans npe-
OL0NEHNS BaH-Aep-BaanbCoOBbIX CUM MPUTSHIKEHNS MEXAY YacTULaMu.

Knaccucgpukayus u cospemeHHble munk 0uchepcaHmos

Hanbonbluee pacnpocTpaHeHWe B COBPEMEHHOW NPaKTUKE MOMYYUNN CyKUMHUMWUAHbIE MPUCALKW, No-
rnyyaemble B3aMMogencTeneM nonnnsobytenunsHTapHoro anrugpuaa (MUBCA) ¢ nonwammuHamy unm nonuo-
namu. Mx otnnuutenbHas 0CO6EHHOCTb - UCKMIOYUTENBHO BbICOKOE AMCMEPTUPYIOLLEE AENCTBIUE, 3HAUNTENb-
HO NPEBOCXOAALLEe aHaNoMYHble XapakTepuCTHKM NPUCagoK ApYrux TUMOB.

[Mpobrema azpecamusHol ycmol4yugocmu

HecmoTpsi Ha BbICOKYKD 9(hEKTMBHOCTb COBPEMEHHBIX AMCMEPCaHTOB, Npobnema arperaTMBHOM
YCTOMYMBOCTU OCTaeTcs akTyanbHou. Kak nobas nuodhobHas aucnepcHas cuctema, Macro ¢ gueneprupo-
BaHHbIMW 3arpsI3HEHNAMU SBNSAETCH TEPMOAMHAMNYECK HEPABHOBECHOM. V130bITOK CBOBOAHON NOBEPXHOCT-
HOW 3Hepriu 0bYCrOBNMBAET CTPEMIIEHIE CUCTEMBI K NEPeXoay B 3HepreTuyeckn bonee BbIroAHOE COCToS-
HWe, YTO peanuayeTcs Yepes Koarynsumio (CrmnaHmue YacTuu) v NocneaytoLLyo cequMeHTaLmio (ocaxaeHue).

KntoueBbIM hakTopom, onpeaensiowym yCTONYMBOCTb, SBMSIETCS pasMep ANCNeprupoBaHHbIX YacTuL,
O hekTnBHO paboTaroLlee Macno yaepxuBaeT vyacTuubl caxu B gnanasoHe 30-40 HM, Torga kak B Macne 6e3
npucagok ux pasmep pocturaet 100 HM v Bbiwe. OAHAKO CO BPEMEHEM BO3MOXHO YKPYMHEHME 4vacTuy
BCIEACTBYe:

N30TEPMUYECKON NEPETOHKM;
Koarynsuuy npu CTONKHOBEHWSIX;
aacopbuuy SONOMHMTENBHBIX CNOEB NOMSAPHBLIX NPOAYKTOB.

[ns xapakTepucTuki CTabUMbHOCTU CUCTEMbI BaXHBIM SBASIETCA MOHATUE KPUTUYECKON KOHLIEHTpaLMK M-
uennoobpasosaHus (KKM) - MyuHMManbHOM KoHUeHTpaLuu MAB, npu KOTOPOM HaumHaeTcs 0bpasoBaHne MULEns.
KKM 3aBIUCHT OT MOEKYNSPHOM Macchl AUCrepcaHTa 1 Hanmums B CUCTEME MUKPOKONMYECTB BObI, koTopasi, 0b-
pa3ys BOAOPOAHbIE CBA3M C MonsipHbIMK rpynnamu, cHinkaeT KKM 1 cnocobeTeyeT muLennoobpasoBaruio.

Memodbi oyeHKU u cnocobbi nogbieHus ducnepaupytowelti cnocobHocmu

OueHka aucneprupyroLwmx CBOUCTB Maces OCYyLLeCTBNSETCS kak fabopaTopHbIMK, Tak U MOTOPHbIMM
MeTogamu. K yucny pacnpocTpaHeHHbIX OTHOCUTCA MeTog BymaxHoi Xxpomatorpaduu, No3BOSIOLLMA onpe-
[ENUTb 3arpsi3HEHHOCTb Macra W ero crnocobHOCTb YAepKUBaTb YacTULbl BO B3BELUEHHOM COCTOSHUM. Mo-
TOpHble UCTbITaHus (Hanpumep, metog Mack T8E ans ansencHbIX ABUraTenein) OLEHUBAOT peasbHyo Auc-
NeprupytoLLyto cnocobHOCTb B YCMOBUSAX, MPUONMKEHHBIX K SKCMTyaTaLMOHHbIM.

[MepcnekTUBHbIM HanpaBneHeM MOBbLILLIEHUS arperaTMBHON YCTOMYMBOCTU SBNSETCA YNbTPa3BykoBOE
pucneprupoBarue. Kak nokasanu uccnefosanus, obpabotka Macna ynobTpassykoM B TeyeHne 60 MUHYT nos-
BOMSET 3HAYUTENBHO YMEHbLNTL Pa3Mepbl MULIEN NPUCALOK, CHU3UTL CKOPOCTb UX Koarynauuu 1 ynyywmnTb
MOHOLLME U NPOTUBOU3HOCHBIE CBOMCTBA. I EKT 0BBACHAETCS paspyLUEHNEM KPYMHbIX arperatoB 1 romore-
HW3aLmMen CUCTEMBI.

[pyrM NoaxoLoM SBASETCH COBEPLUEHCTBOBAHME TEXHOMOMM CUHTE3a NPUCAAOK - HaNpumep, BBeae-
HWe KapOOHOBBIX KUCMOT Ha CTaguu NosyYeHus CynbgoHaTta KanbLus cnocobCTBYET yNyyLeHno gunbTpye-
MOCTU M arperaTyBHOM CTabUNbHOCTU KOHEYHOIO NPOAYKTa.

3aknioyeHue

[ucneprupytowe-cTabunusmpytolme BellecTsa npeacTaBnsaloT coboi oguH U3 Hambornee KpUTUYHBIX
KOMMOHEHTOB KOMMO3UL{N COBPEMEHHOTO MOTOPHOMO Macna. Mx dyHKUmMS - npeaoTBpaLleHne Koarynauum v
cCeMMEHTaLMN 3arpssHEHUI - HANPSMYO BIUSIET HA YMCTOTY ABUraTens, MeXcepBUCHbIA UHTepBan, addek-
TUBHOCTb paboTbl CUCTEM JOOYUCTKM Fa30B W, B KOHEYHOM CYETE, Ha PECYPC ABUraTens.

[anbHeilwee pa3suTie faHHOM 06nacTy JOMKHO WATW MO NyTW CO3haHWs AucnepcaHToB ¢ bonee Bbi-
COKOW TEPMMYECKOI CTabUNBbHOCTBIO, YIyYLLIEHHO COBMECTUMOCTbIO C APYrMMI KOMNOHEHTaMM NakeToB npu-
CafokK 1 MOBbILIEHHOW YAENbHOM 30h(PEKTUBHOCTLIO, NO3BONAOLLENA CHIU3NUTL OOLLYI0 KOHLEHTPALMIO NPUCALOK.
Ocoboro BHUMaHKS 3acnyxvBaeT paspaboTka nabopaTopHbIX METOLOB, KOPPENMPYHOLWMX C MOTOPHBIMIA UC-
NbITAHUAMM N1 YCKOPEHHOW OLIEHKM AMCNepripyioLLen CnocobHOCTM CBEXMX Macen.
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Abstract. This article evaluates the grain quality, specifically protein and gluten content, of winter bread wheat
varieties developed in Central Asian countries (Uzbekistan, Kazakhstan, Kyrgyzstan, Tajikistan) under the
specific soil and climatic conditions of the Khorezm region. The research was conducted at the Khorezm sci-
entific experimental station of the Research Institute of Cotton Breeding, Seed Production, and Agrotechnolo-
gies. Laboratory analyses revealed the protein and gluten accumulation potential of varieties from each region,
and scientific recommendations were developed for implementing promising high-baking-quality varieties into
local agricultural production.

Keywords: cotton-grain crop rotation, gluten, protein, abiotic stress, Khorezm oasis, wheat quality, breeding.

WU3YYEHUE KAYECTBA 3EPHA O31MbIX COPTOB MLLEHWULbI CPEAHEA3UATCKOIO
MPOUCXOXOEHUA
Annob6epraHosa 3.b.
Kananpat Guonornyeckux Hayk, JOLEHT,
YpreHyckui rocyjapCTBEHHbIN YHUBEPCUTET UM.
ABy PaiixoHbepyHu, Xopeam, Y3bekucTtaH

HayuHbit pykosodumens: baboeg C.K.

Lokmop buonoauyeckux Hayk, npogheccop.

WMHemumym eeHemuku u aKkchepumMeHmarsnbHoU buonoauu pacmeHut
Akademuu Hayk Pecnybnuku Y3bekucmaH, TawkeHm. Y3bekucmaH

AHHoTaums: B faHHOW cTaTbe JaeTcs OLEHKa KayecTBa 3epHa, B YaCTHOCTY codepxaHns 6enka n Knemkos -
Hbl, COPTOB O3MMOWN XNEOHOM MLIEHNLbI, BbIBEAEHHbIX B CTpaHax LleHTpanbHoi Asum (Y3bekucraH, Kasax-
cTaH, KblprbidctaH, TamKkuKMCTaH) B Cneundryeckmx noYBEHHO-KIMMATNYECKNX YCrOBUSX Xopeamckoil obna-
ctu. VccnefoBaHus NpoBOAMINCHE HA XOPE3MCKOM Hay4HO-OMbITHOM CTaHumMW HayyHo-uccrnegoBaTensCckoro
WHCTUTYTa XJTONKOBOACTBA, CEMEHOBOACTBA U arpoTeXHONOruin. JlabopaTtopHble aHanu3abl BbISBUNN NOTEHLU-
an HakonneHus 6enka v KnemkoBMHbl COPTaMM U3 Kaxaoro pervoHa, u Bbinn paspaboTaHbl HayuYHble Peko-
MeHAauun No BHEAPEHWMIO MEepPCreKTUBHbIX COPTOB C BbICOKUMM XrnebonekapHbIMW KayecTBamn B MECTHOe
CEnNbCKOXO3AMCTBEHHOE NPOW3BOACTBO.

KnioueBble cnoBa: XIONKOBO-3pHOBOM CEBOOOOPOT, KnenkoBuHa, Genok, abuoTuyeckunm crtpecc, Xo-
PEe3MCKMI 0a3|C, Ka4eCTBO MLUEHMULbI, Cenekuus.

Introduction. Meeting the population’s demand for grain and grain products more effectively is one of
the most pressing challenges during the current stage of the gradual transition to a market economy and the
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development of new forms of ownership [1]. The economic potential of any country and the standard of living
of its population largely depend on the level of grain and grain product availability. Cereal crops are primarily
cultivated for the production of bread and other bakery products. It is difficult to imagine everyday life without
bread. Wheat bread is considered one of the greatest inventions in the history of human civilization. Therefore,
any measures aimed at increasing grain yield, improving grain quality, and stabilizing total grain production
have consistently attracted the attention of researchers [2].

Prior to Uzbekistan's independence, cotton was the predominant crop cultivated in agricultural fields.
Today, however, thousands of hectares of these lands have been converted to wheat production. The tradi-
tional cotton—alfalfa crop rotation system has been largely replaced by the cotton—-wheat rotation system [9].
The Presidential Decree of the Republic of Uzbekistan on the Development Strategy of New Uzbekistan identi-
fies the development and introduction of new crop varieties adapted to local soil, climatic, and environmental
conditions as one of the country's priority objectives [1]. In line with these strategic goals, the development of
new wheat varieties that are tolerant to abiotic and biotic stress factors and capable of adapting to changing
environmental conditions has become increasingly important under current complex ecological circumstances.
Achieving this objective requires the effective utilization of breeding achievements from leading wheat-
producing countries and the rich diversity of global wheat germplasm collections [3, 8].

Materials and Methods. The aim of this study was to identify and introduce into agricultural practice
winter wheat varieties adapted to the climatic conditions of the Republic of Uzbekistan, characterized by high
grain yield, low water requirements, superior bread-making quality, and high grain storage protein content.

The experiments were conducted at the Khorezm Cotton Research Experimental Station of the
Research Institute of Cotton Breeding, Seed Production, and Agrotechnologies, located in Khorezm Region,
Uzbekistan.

The research materials consisted of winter wheat varieties developed through breeding programs in
Central Asia, including Uzbekistan, Kazakhstan, Kyrgyzstan, and Tajikistan.

The determination of grain gluten and protein contents was carried out at the laboratory of the Khorezm
Mamun Academy. Grain protein content was determined using the Kjeldahl method [5], while gluten content
and quality were evaluated in accordance with the requirements of GOST 13586.1-68 [4].

Results and Discussion. The protein content varies among different anatomical parts of cereal grains.
Proteins constitute the major component of gluten, the viscoelastic substance responsible for the dough-forming
properties of wheat flour [7]. On average, gluten consists of approximately 65% water and 30% protein [6].

Laboratory analyses conducted in the present study determined the protein and gluten contents of winter
bread wheat varieties developed through breeding programs in different Central Asian countries. The obtained
results were subjected to comparative analysis to evaluate differences among the varieties (Figure 1).

27.12 27,75

27,23 23,21
3.42
‘“,84 ‘ ‘“;3 ]

Uzbekistan Kazakhstan Kyrgyzstan Tajikistan

® Protein content in grain, % ™  Gluten content in grain, %

Fig. 1. Grain quality characteristics of winter bread wheat varieties developed through Central Asian
breeding programs
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According to the results of the study, wheat varieties developed through breeding programs in Kazakh-
stan (13.42%) and Tajikistan (13.37%) exhibited relatively higher grain protein contents under the environmen-
tal conditions of the Khorezm region. These findings indicate that these varieties are well adapted to the re-
gion's high-temperature conditions, particularly the hot, dry winds occurring during the grain-filling period, as
well as to saline soils, with respect to protein accumulation and synthesis [3, 10]. In contrast, varieties devel-
oped in Uzbekistan (11.84%) and Kyrgyzstan (11.53%) were characterized by stable yield potential and broad
agroecological adaptability.

A similar trend was observed for grain wet gluten content. The highest values were recorded in varieties
from Kazakhstan (28.21%) and Tajikistan (27.75%), whereas the locally developed Uzbek varieties also
demonstrated high grain quality and favorable technological characteristics, with a wet gluten content of
27.23%. These results suggest that the agroecological conditions of Uzbekistan are conducive to the produc-
tion of high-quality bread wheat with grain characteristics that meet international quality standards [6].

Conclusion.

The results of this study demonstrated that several winter bread wheat varieties developed through
breeding programs in Kazakhstan and Tajikistan exhibited superior protein and wet gluten accumulation under
the saline soil conditions and continental climate of the Khorezm region. Considering the essential role of pro-
teins in gluten formation, varieties with higher grain protein content were also found to possess enhanced
bread-making quality.

To improve grain quality within the cotton-wheat crop rotation systems of the Knhorezm region, it is rec-
ommended to promote and introduce wheat varieties and breeding lines developed in Kazakhstan and Uzbek-
istan that combine high grain protein content with tolerance to abiotic stress factors. The wider adoption of
these genotypes by grain-producing farms is expected to contribute to the production of high-quality wheat
under the region's specific agroecological conditions.
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BUOMETPUYECKUE NAPAMETPbI
JAPYBEXHbIX COPTOB PUCA B NOYBEHHO-
KNWUMATUYECKWUX YCI0BUAX XOPE3MCKOK
ObJIACTH, Y3BEKMCTAH

HYPMETOBA (ATUMA PA33AKOBHA

couckarenb
Xope3smckoit akagemun MamyHa

HayyHbii pykogodumens: KOHycxoHoe LLlaskam
dokmop buonoaudeckux Hayk, npogpeccop, [nasHbIl Hay4HbIl COMPYOHUK 8
MHemumyme 2eHemuKu u 3kchepumeHmarsHol 6uonoauu pacmeHul AH PY3

AHHOTaumua: B onbiTax, nposefeHHbIX B MOYBEHHO-KNUMATUYECKNX YCINOBUAX XOpGSMCKOVI obnactu,
yCTaHOBNEHO, 4YTO BCE 4 M3y4eHHbIX COpPTa puca Adasun Bornee BbICOKYO yp0)|(al7IHOCTb Nno CpaBHEHUIO C
KOHTPOJIbHbIM COPTOM, HECMOTPA Ha NPUMEHEHNE OANHAKOBbBIX arpOTEXHUYECKUX MGpOI’IpVIﬂTVIVI.

KntoueBbie cnosa: Puc, anvnHa MeTénku, macca 3EepHa, yp0)KaF1HOCTb, CoAepxaHue 06LLI,GFO Berka, akknuma-
Tn3auua, NO4YBEHHO-KNNMaTN4ECKNE YCIOBUA.

BIOMETRIC PARAMETERS OF FOREIGN RICE VARIETIES IN SOIL AND CLIMATIC CONDITIONS OF
KHOREZM REGION, UZBEKISTAN

Nurmetova Fatima Razzakovna
Scientific adviser: Yunushonov Shavkat

Abstract: In experiments conducted in the soil and climatic conditions of the Khorezm region, it was found that
all 4 studied rice varieties yielded higher yields compared to the control variety, despite the use of the same
agrotechnical measures.

Keywords: Rice, panicle length, grain weight, yield, total protein content, acclimatization, soil and climatic
conditions.

BBsepeHue. B nocnegHve rogel rnobanbHoe notennexne v erpagauus noys CTanu Cepbe3HbIMM KO-
nornyeckumi npobnemamm v okasanu psg HeraTuBHbIX BO3AEMCTBUN Ha Pa3BUTUE CENbCKOTo X03sincTBa [4].
MoTpebHOCTL B NPOLOBOMLCTBUN YBENWYMBAETCS BCNIEACTBME MOCTOSHHO PaCcTyLLEro HaceneHns, u B ycno-
BMSAX YXYALIAIOWENCS OKpYXKatoLlen cpedbl BO3HUKaeT npobnema npom3soacTea 6ombLuero konuyecTsa 3ep-
HOBBbIX KynbTYp [9].

Puc (Oryza sativa L.) ABnsieTca 0QHOM M3 BaXHENLMX 3epHOBLIX KyNbTyp B Mupe. Ha gonto puca npu-
xoauTcs okono 30% MUPOBbIX OPOLLIAEMbIX NNOLLAAEN, NPK STOM OH SBMSETCS OCHOBHbLIM NPOAYKTOM NUTaHMS
Bonee yem ans 50% HaceneHus nnaxetbl [6,7]. MpumepHo 75% NPOU3BOACTBA puca OCYLLECTBASETCS B HU-
3MHHBIX PUCOBbLIX CUCTEMAX MPY YCNOBUAX NOCTOSIHHOIO 3aTonnexHus [12,3].

[MOBbILLEHWE YPOXANHOCTM puUca 3aBUCUT OT MHOMMX (PakTOpoB. K HUM OTHOCATCS CO3A4aHMe HOBbIX Bbl-
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COKOYpOXXaiiHbIX COPTOB pyca, BbipallmBaHue rubpuaHoro puca, BHegpeHue 3apybexHbix COPTOB U NPUMEH e-
HWe MpaBUIbHbIX arpoTexHnYeckux npuémos [11]. B HacToswee Bpems B Pecnybnuke Y3abekuctaH puc Bbl-
pawwmsaetcs Ha nnowaan 100-110 Tbicay rekTapoB, CpeaHss YpoxanHoCTb cocTaBnseT 35-38 LeHTHepoB €
rektapa, a BanoBon cbop gocturaet 395 ThiCAY TOHH. [laHHbI 0OBEM NULLb YaCTUYHO YAOBMETBOPSET No-
TpebHOCTU B puce, KOTOPbINA ABNSETCS OAHUM U3 OCHOBHbIX NPOAYKTOB NUTaHUS pacTyLLEro HaceneHns cTpa-
Hbl. CornacHo ouumanbHbIM 4aHHbIM, ANS MOSHOTO YAOBNETBOPEHUS NOTPEeOHOCTEN HaceNeHns eXerogHo
nMnopTtupyetcs okono 55 000 TOHH prUCOBO NPOAYKLMK.

[Ins nomyyeHust BLICOKOTO ypoxasi puca B Hallen pecnybnuke, yOooBneTBOPeHUs NoTpebHOCTEN Hace-
TIEHNS B PUCOBOW NPOAYKLMN, @ Takxe 3KOHOMWUM BanOTHBIX CPEACTB 3a CYET COoKpaLleHus 06bEMOB UMMopTa
puca, OOHOW W3 BaXHEMLUMX 3adad SBMSETCS pasMeLleHne BbICOKOYPOXaMHbIX COPTOB, YCTONYMBLIX K MOY-
BEHHO-KNMMATUYECKUM YCoBUAM, 0BrafaroLmx BbICOKUMW Ka4eCTBEHHbIMW MOKa3aTeNsMM 3epHa, a Takke
pa3paboTka 1 BHegpeHWe BbICOKOAMEKTUBHBIX 1 pecypcochbeperatoLLyx arpoTEXHOMNOMIA UX BO3LESbIBAHNS.

B yactHocTu, B Lensx obecnevenus ucnonHeHus MoctaHosnexus MpesungeHTta Pecnybnuku Y3beku-
craH Ne Mr1-4973 ot 2 pespana 2021 roga «O mepax no ganbHenWwemy passBUTUIO PUCOBOACTBA», B XO-
pe3McKomn akagemun MamyHa npoBOAATCS HayuyHble uccreaoBaHus Ha Temy «OTbop 3apybexHbIx CopToB pu-
Ca B MECTHbIX YCNOBUSIX U UCTIbITAHWE COPTOBY.

B 2021-2022 rogax Ha OMbITHOM MOfe XOPE3MCKOM  HayYHO-OMbITHOM CTaHuuM HayyHo-
nccneaoBaTeNbCKOro MHCTUTYTA 3€PHOBLIX U 3epHOBOBOBLIX KynbTyp BblNK BbiCaxXeHbl copTa puca 3apybex-
HOW cenekuyu, No KOTOPbIM NPOBOANUINCH (heHONOrMYeckue 1 GuomeTpuyeckme HabnioaeHus.

Matepuanbi u metoabl. MecTo npoBeeHust akcnepuMeHTa. lNonesble onbiThl NpoBoaunuck B 2021-
2022 rogax Ha XOpe3MCKOW Hay4YHO-OMbITHOW CTaHUMM HayyHo-uccneaoBaTeNnbCkoro MHCTUTYTa 3€PHOBBIX U
3epHoboboBbIX KynbTyp (41°33'04.2" c.w., 60°43'52.8" B.4.), pacnofiOXeHHOW B YPreHYcKoM paioHe Xo-
peamckomn obnactn Pecnybnuku Y36ekuctaH.

Xopeamckas 06nacTb pacrnonoxeHa B CEBEPHON YacT TypaHCKOM HU3MEHHOCTM U 3aHUMaeT YacTb fe-
BoGepexbs ApeBHen AenbTbl AMyaapbi, a Takke HebonbLLyio YacTb NycTbiHK Kbi3blNkyM Ha npasom bepery.
OHa HaxoauTCs B HIDKHEM TeyeHUn pek AMyaapbsa U npeacTaBnsaeT cobom KpynHyo anmoBuarbHyo paBH u-
Hy no penbedy co cpeaHum yknoHom 0,0003-0,0005. Mo cTpykType 3ement Xopeamckas obnacTb AennTcs Ha
[IBE YaCTW: CeBepHyt0 (OCHOBHYI0), pacnonoxeHHyto Ha BbicoTe 100-110 M Hag ypOBHEM MOPS, U HOXKHYIO,
HaxopsLwwytocs Ha Bbicote 120-150 m Hag ypoBHeM Mops. CpeaHerogoBoe KOnM4ecTBO OCALKOB B PErioHe
cocTaBnsieT 78-79 MM (OCHOBHas MX YaCTb NPUXOANUTCS Ha BECHY M OCEHb), @ NPOAOMKMTENBHOCTL BEreTaw u-
OHHoro nepuoga coctasnset 200-210 gHen [8].

Knumart pesko KOHTUHEHTanbHbIA C 04eHb XONOAHON 3umon (go -41°C), xapkum (+25...+30°C) 1 04eHb
xapkum netom (go +45°C). CpeaHerogoBas TemnepaTtypa B oasuce coctasnset +13,9°C, a B 10XXHOMN ero Yya-
ctn - +15°C [1]. B cBS3M ¢ pacnonoxeH1eM B 30He NYCTbIHb KIUMAT ABASETCS 3aCyLUMMUBbIM.

Arpoxo3sicTBeHHas AedTernbHOCTb BKIIOYAET BO3AeSbIBaHWe XIOnYaTHWKa, puca, MueHuLbl, nnogo-
BbIX 11 OBOLLHbIX KyNbTYp NPENMYLLECTBEHHO B YCMOBUSX OPOLLEHMUS. 3aCONeHHble rPYHTOBbIE BOAbI 3aneratoT
B113KO K NOBEPXHOCTM MOYBLI U HaxoasTcs Ha rnybuHe 0,6-3 M. [Ins opoLueHns UCnonbaykTes cneyuantHble
OpOCUTESbHbIE CUCTEMBI, @ TAKKE APEHaXHas CeTb ANs 0TBOAA CTOYHbIX BOZ,

Takas cuctema 3emnegenus TpebyeT NOCTOSHHOTO KOHTPONS MPUPOAHBIX (PaKTOPOB ANS NOSyYeHNs
BbICOKMX YPOXaeB CENbCKOXO3ANCTBEHHbIX KynbTyp. [Ans HENPepbIBHOrO MOHUTOPUHIA NPUMEHSAKOTCS KNaccu-
Jeckue metogbl [9,10].

PacTutenbHbll MaTepuan. B uccnefoBaHusx B KayecTBe KOHTPOMBHOTO BapuaHTa MCMosb3oBascs
MeCTHbI copT puca Nukus-2 (Y36ekucTaH), a Takke BbipallmMBanuch 1 nayvanuck 3apybesxHsle copta Dongjin
n Chokwang (KOxHas Kopes), Osmanchik-97 (Typums), IR-124 (MexayHapogaHblil UHCTUTYT puca). bbinu uc-
CnefoBaHbl UX arpOHOMUYECKUe 1 BUOXMMUYECKME NOKasaTenn 3epHa.

B xope uccnegoBaHuii onpegensnucb Takue bromeTpuyeckue nokasatenn COPTOB puca, Kak BbiCcOTa
ctebns, AnuHa METENKM, KONMYECTBO 1 Macca 3epeH B OAHON METENKE, a Takke ypoxaiHocTb copToB. Kpome
TOr0, @aHaNM3NPOBasock cogepxanue 6ernka, Makpo- 1 MUKPOINEMEHTOB B 3EPHE.

PesynbTatbl. BoicoTa pacTeHnit COpTOB, BbipalleHHbIX B OMbiTax, BapbupoBana ot 57,7 go 88,7 cm
(Tabnuua 1).
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[Mpy onpeaeneHnn AnuHbl METENKM YCTaHOBIIEHO, YTO Hanbonblwas ArHa otmeyeHa y copta Chokwang
(18,4 cm), Toraa kak y copta Osmanchik-97 3admkcpoBaHa HauMmeHbLLas asinHa meTénku (13,0 cm).

[Mpu onpeeneHnn KONMYECTBa 3epeH B METENKe ObINo BbISBNEHO, YTO BCE U3y4eHHbIE COpTa nokasanu
Boree BbICOKWE pe3ynbTaTbl MO CPABHEHWIO C KOHTPOSIEM.

YCTaHOBIIEHO, YTO HaWyylIM MoKasaTenb MO Macce 3epHa C OAHOM METENKW OTMEeYeH Y copTa
Osmanchik-97 n coctasun 4,61 r, 4to Ha 1,12 r npeBbILLAET Noka3aTeNb KOHTPOSLHOTO BapuaHTa.

Tabnuua 1
BnomeTtpuyeckue nokasarenu CopToB
Konuyectso
BbicoTa OnvHa Macca 3epHa y
. ! 3epeH , Ypoxan-
Ne Copra pacTeHuH, METENKM, . B OQHOM
B MeTénkKe, v HOCTb, L/ra
cMm cM i MeTEnKe, r
1 Nukus-2 57,727 13,840,2 134,5+2,0 3,62+0,01 61,4+3,1
2 Dongjin 62,7124 16,00, 1 138,3+£2,9 4,61£0,03 69,4£3,5
3 Chokwang 83,0122 18,4+0,2 136,9+1,1 4,59+0,03 74,0£39
4 Osmanchik-97 66,6+2,2 13,0£0,2 163,8+2,4 4,48+0,01 66,7+3,3
5 IR-124 88,7+1,9 13,8+0,2 149,121 3,49+0,06 68,8+£3,5

Copta no ypoxanHOCTU pacnpeaenunuc B cnegyrowlen nocnegosatensHocT: Chokwang - 74,0 wra,
Dongjin - 69,4 wra, IR-124 - 68,8 u/ra, Osmanchik-97 - 66,7 w/ra, KOHTPOnbHbIA copT Nukus-2 - 61,4 w/ra.

CopepxaHue Benka U aMMHOKUCNOTHBIN COCTaB SBMSKOTCS OAHUMMW U3 BaXKHEMLUMX NokasaTenen buo-
IIOrNYeCKoN LIEHHOCTM 3epHa. AMUHOKUCIIOTHBIN COCTaB ONpeaensieT B1onorniyeckyto 3Ha4MMOoCTb NUTaHNS U
MULLEBBIX NPOAYKTOB Kak BUOXMMMYECKUIA KpUTEPUIA (MO CYyMMapHOMY COAEPKaHMI0 HE3aMEHUMbIX aMUHOKMC-
nor) [2].

Obuwee copepxaHue Oenka B 3epHE M3Y4YeHHbIX COPTOB Haxogunocb B npegenax 7,68-9,29%.
Haubonbluee 3HaveHue Gbino oTMeyeHo y copta Chokwang (9,29%), Toraa kak HauMeHbWiA nokasaTesb
3acukenposaH y copta IR-124 (7,68%).

BbiBogbl. B onbiTax, NpoBegéHHbIX B MOYBEHHO-KIMMATUYECKUX YCMOBUSX XOpe3amckon obnacty,
YCTaHOBIIEHO, YTO BCE 4 U3YUeHHbIX copTa puca obecneunnu 6onee BbICOKYHO YPOXANHOCTb MO CPABHEHMIO C
KOHTPOSbHLIM COPTOM, HECMOTPS HA MPUMEHEHNE OAMHAKOBbIX arpOTEXHUYECKUX MEPONPUATUN.
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YIIK 574.522

[EO3KOO0TMHECKOE COCTOAHWE PEK B
PAWOHE NOHO0XWA MAPKOTXCKOI'O XPEBTA

bOJIKYHOB OJET AHATOJIbEBNY

cneumanuct

AnHotaums: NposeaeHo obcneposaHue pekv [oob Ha BOMPOC re0aKoNorMYeckoro 1 rapobronornieckoro
COCTOsIHMSA. PesynbTathl UCCNEeA0BaHNs NOATBEPKAAOT ManOKOPMHbIN CTATyC PEK U ee CPEAHIo npoay K-
TUBHOCTb.

KnioyeBble cnoBa: (MTONNaHKTOH, 300MIaHKTOH, BEHTOC, MakpoguTbI, MXTMOayHa

GEOECOLOGICAL CONDITION OF RIVERS IN THE AREA OF THE FOOT OF THE MARKOTH RANGE
Bolkunov Oleg Anatolyevich

Abstract: The Doob River was surveyed for its geoelogical and hydrobiological conditions. The results of the
survey confirm the river's low-nutrient status and its average productivity.
Keywords: phytoplankton, zooplankton, benthic organisms, macrophytes, ichthyofauna.

TMapoBUONorMYeckuii PeXxum ropHbIX pek (opMUPYETCH NOL BIMSHUEM KOMMeKca abuoTUYeckux u
BroTnyeckux akTopoB, ONpPeaensioLMX YCoBUS CyLLECTBOBAHNS U AWHAMUKY Pa3BUTUS BOAHbIX OpraHus-
MoB. KrtoueByto ponb B hOpMUPOBAHIW rMAPOOMONOrMYECKOro pexumMa urparT 0COBEHHOCTI BOAHOTO PeXu-
Ma BOAOTOKA, XapaKTep PyCcrioBbIX NPOLECCOB, XMMUYECKU COCTaB BOAbI, @ Takke cneuuduka kopMosoi ba-
3bl 1 NPOCTPAHCTBEHHOIO pacnpeseneHns rngpobuoHTOB.

CtaburnbHOCTb M OHOPOAHOCTb KAYECTBEHHOMO COCTaBa OCHOBHbIX rMAPOOUONOrMYECKINX KOMMOHEHTOB
— (PUTONNAHKTOHA, 300MMaHKTOHa U 3006eHTOCa — CBUAETENLCTBYET O CNOXMBLUEMCS BanaHce aKocUCTEMbI
BoAoéMa. [pn 3TOM AuHaMKKa YUCTIEHHOCTU M BroMacchl 3TUX rpynn OpraHU3MOB OTPaxaeT CE30HHbIE U3Me-
HEeHWS TMAPONOMMYECKNX YCIIOBUI 1 KOPMOBOI 06eCNeYEHHOCTI BOAHOM Cpeabl.

KpynHble peku YepHomopckoro nobepexbs (MabiMTa, LLaxe, MNcoy, Tyance, Mwapa, Wancyxo) nsyye-
Hbl JOCTATOYHO XOPOLLO W3-3a UX MacLuTaba, XO35MCTBEHHON 3HAYMMOCTU W YSA3BUMOCTMU K @HTPOMOreHHOMY
BO34eiCTBMI0. Targa kak Manble peku, Takue kak peka [Joob ocTaBanach B TEHW MCCNEA0BAHUI 13-3a ManbIX
pasMepoB, AMHAMUYHOTO rMAPONIOTMYECKOro PEXMa, OTCYTCTBIUS NPSIMOrO XO3IMCTBEHHOTO MHTEpeca 1 Noru-
CTMYECKUX CIIOXHOCTEN npu npoBefeHnn paboT. CyLllecTBytLLMe UCCNeSoBaHUA HOCAT 3MU304NYECKUA Xa-
pakTep 1 okycupyloTcs Ha 6a3oBbix NapameTpax aKocUCTeMbl. B ¢BA3M ¢ yeM Hamu npoBedeHO KoMnnekc-
Hoe obcnepnoBaHue BOAHOMO 0OBLEKTA M aHanu3 ero BuonpoayKUMOHbLIX CBOWCTB, YTO NO3BONSET BbibpaTh
Hanbonee onTUMarnbHble MyTU KX PbIBOXO3ANCTBEHHOMO UCMOMbB30BaHUS, C LEMbio NocneaytoLero nogaepxa-
HWS1 3KOCUCTEMHOrO B1aronony4ms B yCNoBUsX YBENNYMBAIOLLErOCS aHTPaNOreHHOro NPecuHra.

[Mpu uccnenoBaHUM rOPHbIX Pek MPUMEHSIIOT KOMMNEKCHbIN NOAX0Z, CoveTaroLmuin rngpobuonormyeckme,
MMOPOXMMUYECKNE W Tuaporpacuyeckne MeTodpl: OTOMPaloT MXTMONOrMYeckne U KopmoBble npob (duTo-
MNaHKTOH, 300MNaHKTOH, 3006€HTOC 1 MaKpO(UThI), PETUCTPUPYIOT BUAbI M MaclTabbl X039NCTBEHHOW Aes-
TENbHOCTU B PYCOBOM M NOMMEHHON 30HAX, U3Yy4alOT OCHOBHbIE rMaporpaduyeckne napameTpbl BOLOTOKOB
(LLMpWHY pycra 1 NOMMEHHON 30HbI, NpeobnagatoLLmMin TUR rPyHTa, FyOuHbI, CKOPOCTU TEYEHNS, TeMNepaTypy
BoAbl). KomnnekcHbln oT60p npob no Bcem rpynnam ruapoOMOHTOB NO3BONSET OLEHUTL TPOPUUECKYH CTPYK-
TYPY ¥ 3KONOrMYECKOE COCTOSIHUE FOPHOM peku. KroueBbiMM dhakTopamm ycrnexa SBRSKTCS CTaHAapTM3aLms
MeToauK, COBNIoAEHNE CE30HHOCTMW 1 YYET rMapPONornieckux 0cobeHHOCTEN BOJOEMA.
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MeToauka npoBefeHus pabor.

Hamu npoBefeHbl komnnekcHble ucnegoBaqus peku [Joob B paitoHe nocenenns Kabapauuka. Ot6op
npo6 1 aHanu3 gaHHbIX NPOBOAMNCS B CTPOroM CooTBETCTBUM ¢ MeToamkon pekomHgosaHoin BHUPO «Tpe-
0oBaHMs K COAEPXaHMO MporpaMmMbl MPOM3BOACTBEHHOIO 3KOMOrMYECKOTO KOHTPOMS 3a BIUSHUEM XO35MA-
CTBEHHOW M MHOWN AEATENbHOCTM Ha COCTOSHWE BOAHbIX BMONOrNYECKMX PECYPCOB W Cpedbl UX 0BUTaHUSy,
yTBEPKAEHHON NpoTOKONOM YyeHoro coeTa ®IEHY «BHPO» Ne19 ot 10 okTsbps 2024 r, TOCT P 59024 -
2020, FOCT 17.1.3.08, TOCT 17.1.3.08-82, P[] 52.24.609-2013, [OCT 12997-84, FOCT 17.1.5.04-81, UTC
22.1-2021, CI1 502.1325800.2021; PykoBoacTBoO...,1983; MeToabl pbl6OX035MCTBEHHBLIX NPUPOA0OXPAHHBIX
nccnegosaxui..., 2005 n ap. UcenegoeaHue 6uoleHosa nposoamnock B TedeHun 2025-2026 rogax, no craH-
AAPTHON CeTKe CTaHLuK.

dutonnaHKToH. Llenb: oueHka BUOOBOrO COCTaBa, YMCMEHHOCTM U Bromacckl Mukposogopocneit. OT-
Bop npob npon3BoaMnM B JHEBHOE BPEMS CYTOK C MOMOLLbIO HaToMeTpa C NOBEPXHOCTHOMO rOPU30HTa, B He-
CKOIbKWX TOYKax BOAHOrO obbekTa, 1 Aenanu cnveHyo npoby o6vémom 1,5 n. MonyyeHHyo npoby nepenu-
Banu B NacTUKoBY EMKOCTb 0B6beMom 1,5 11 1 dukcuposanu 5%-m pacteopom Jlorons. CryweHue npob
NPOM3BOAMIM 0CaZOYHbIM MeToAoM. [nsd noacyeTa yucna KneTok WCnonb3oBamu kamepbl Tuna HaxotTa
obbemom 0,1 M. KneTku Bogopocnen U3mepsinv okynsp-MMKpoOMeTpoM. YaenbHbIN BEC BOAOPOCIIEN YCNOBHO
NPUHUMANM paBHbIM eanHNLe. YMCNEHHOCTb KNETOK Bblpaxanu B MiH Kn./m®, 6uomaccy — B mr/m3. [ins aHa-
nu3a 0bpasLoB MCMONb30BanM CBETOBOM MUKpockon ¢ yBenuyeHnem: x200, x400.

3oonnaHkToH. Llenb: aHanu3 BUAoBOro CoCTaBa, NMOTHOCTU M GUOMACChl MNAHKTOHHbBIX PakoobpasHbIX
N NUYMHOK Becno3BoHOYHbLIX.COOP 1 KOHCEpPBaLMS 300MMAHKTOHHLIX MPo6 NPOBOAWMMNCL B COOTBETCTBUM C
«PykosoacTBom...» (1983). [nsa otbopa npob 300MIaHKTOHa WUCMONMb30BaMKM CETWU MNAHKTOHHbI AnTeinHa
(anuHa unbTpytoLen Yactn — 550 MM, AnameTp BXOAHOrO Konbla (nposonoka d 6Mm) — 250 MM, HOMUHaNb-
HbI pa3mMep OTBEPCTUS CUTOBOW TKaHU — 74 MKM, AuameTp BbIXOAHOro oteepcTus 35 Mm 1 60 mMm). Mpobbl
thukeuposanmu 4% HenTpanu3oBaHHbIM hopmanuHoM. KamepanbHyto 06paboTky BbIMOMHSAMN CHETHBIM METO-
[OM B kamepe boropoBa ¢ MCMonb30BaHWMEM BUHOKYNIAPHOTO MUKpockona. Bogy ang dunbTpauuu bpann B
PasHbIX y4acTKax peku.

3006eHTOC. Llenb: nsyyeHne JOHHbIX 6€CNO3BOHOYHbIX, OLEHKA Bromacchl M TaKCOHOMWYECKOrO pas-
Hoobpas3us. OT6op 1 06paboTky 3006€HTOCHLIX NPOB ocyLecTBNANN No obLenpuHaTEIM MeToaukam (MeTo-
aunka..., 1975; Metognyeckne pekomeHgaumu..., 1983; PykoBoacTBO no Metogam ruapobmonornyeckoro aHa-
nm3a..., 1983). EanHoBpemeHHo oTbupatoT 2-3 npobbl ¢ nnowaaun 1 M? Ha Kaxgom yyacTke peku, C Liento
oxeaTuTa Bce Tunbl rpyHTOB. OBopyaoBaHue Ans otbopa npob - pamka 'epaa. Mpobel pukenposany — 4%-m
pacTBopoM chopmaniHa. KamepancHyto 0bpaboTky npob ocyLlecTBnsnm B nabopaTopHbIX yCrosusx nog ou-
HOKYNSipoM. B3BelunBaH1e opraH13mMoB NPOBOAWMIN Ha SMEKTPOHHBIX aHANUTUYECKUX BECAX C TOYHOCTBHO [0
0,001 r. 3HayeHus Bromacchl 1 YUCNEHHOCTY NEPECUMTLIBANM HA CTaHAAPTHYIO nnowaas B 1 M2

Makpodutbl. Llenb: aHanus BMAoBOro coctaea, NOTHOCTK U BuomMacchl ckonneHwit. VccneposaHue
MaKpO(MTOB BKOYANOo nonesble reoboTaHnyeckne onucaHus pacTuTenbHbIX COOOLLECTB C MPUMEHEHNEM
CTaHAApPTHbIX METOAWK, 0TBop Npob NPOWU3BOAMNCS B XapakTepHbIX BuoTonax, kaptorpadmpoBaHue apearos
pacnpoCTPaHEHMs C NOMOLLbIO (DOTOCHLEMKM W AeLUMPPUMPOBAHINS CHUMKOB, a Takke nabopaTopHblil aHanmua
BMAOBOrO COCTaBa, MOPONOrNYECKUX W IKONOMUYECKUX XapaKTepUCTHK; Npu 3ToM 0coboe BHUMaHWe yaens-
€TCH Ce30HHOW AMHaMWKe pa3BWUTWS, NPOCTPAHCTBEHHOW CTPYKTYpe COOBLLECTB, COOTHOLLEHWUIO XM3HEHHbIX
hopM (NOrpyxEHHblEe, NNaBatLLme, NpUbPexXHO-BOAHbIE BUAbI) U PO MakpOUTOB B KOCUCTEME (KOPMOBas
6a3sa, camooumLLeHre BoJoEMa, CTabunmsaums QOHHbIX OTIIOKEHMI), @ pe3ynbTaTbl MaTepuansl 0606wanuch
B BMA€ WHBEHTAPMU3ALMOHHbIX KapT W 3KOMNOro-(rnopUCTUHECKIX ONMCaHMI.

WxTuonornyeckne uccneposaHus. Llenb: onpegeneHve BMAOBOTO COCTaBa, Hanuune HEpPeCcTUnnLY u
3MMOBanbHbIX AM. MccnegoBaHus uXTuodayHsl NPOBOAUIM NYTEM BUAMOPErUCTpaLMM, 3xonoKauu (rnapo-
aKyCTWUKM) M OMPOCOB MECTHbIX XWTenen, B TOM YuChe aHanu3a MHopmauun W3 wHTepHeTa. Poiba-
Ku-niobutenn npegocTaBnsanM nepeuYHbIE AaHHbIE O BCTPEYAEMOCTM W pa3MepHO-BECOBOM COCTaBe pbib.
LleneHanpaBneHHble 06r10BbI CIMHHUHIOM, YA0UKaMU 1 APYTUMU KPOYKOBBIMU CHAcTSIMM NO3BONSNM u3bupa-
TEMbHO M3bIMaTb pasHble pa3MepHbIe rPynnbl, (PUKCUPOBATL MOMOBO COCTaB M CTaguK 3penocTu, 0Tbupatb
Bronornyeckuin Matepuan (Yewys) Ans ganbHeNWX aHanu3os; nNpu 3TOM YYUTbIBAIOTCS nnowags 0brosa
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TUN BOAOEMA, @ pesynbTaTbl CONOCTABNSIOT C aHKETHBIMM AaHHBIMW AN NOSyYany penpe3eHTaTUBHOCTM Bbl-
BOAbI O COCTaBE MXTNOdayHbl BOAHOTO 06bEKTA.

PesynbTatbl pabor.

dutonnaHkToH pekn [Joob B Ka4eCTBEHHOM OTHOLLEHWM MPeaCcTaBNeH He3HAUUTENbHLIM KOMUYECTBOM
BOAOPOCNEN, OTHOCALIMXCS K YETHIPEM TaKCOHOMMYECKUM rpynnam. YMCNeHHO LOMWHMPYIOT OMaTOMOBLIE,
NPOTOKOKKOBbIE ¥ MMPOGUTOBLIE BOAOPOCM, KOTOPbIE ONMPeaensiioT OCHOBHOE pa3BuTie Bromacchl cooblue-
ctBa. OcHoBy Gromacchl (MTONNaHKTOHa Takke OPMUPYIOT AMaToMoBble Bogopocnu. Cpeam npeactasuTe-
nen OMaTtomoBbIX Haunbonee YacTo BCTpeYatoTCs Takue Buabl, kak, Tabellaria sp., Eunotia robusta, E. arcus,
Girosigma sp. u gpyrue.

CpepHssa 6uomacca uUToNNaHKTOHa B peke BapbupyeT B npegenax ot 10 mr/m?® go 1226 mr/m?. duto-
NNaHKTOH BbIMOMHSAET KOYEBYIO 3KOMOrNYECKYH (OYHKLMIO, BbICTYNas NepBUYHbIM NPOAYLIEHTOM OpraHuye-
CKOro BeLLeCTBa B BOLOEME W CNyxa KOPMOBOW 6a30i Ans 300nMaHKTOHa 1 3006eHToca.

Tabnuua 1
CpegHue 3Ha4YeHUsl Ce30HHbIX KonebaHmi KOHLIEHTPaLuK hMTONNAHKTOHA.
CpegHeroaoBble
3uma BECHa neTo 0CEHb
3HayeHus
YncneHocTb, MIH.aK3/M3 05 83 42 24 825
Buomacca, mr/m3 25 1226 287 64 385

3oonnaHkToH peku [loob xapakrepuayetcs opraHu3Mamm, NpucrnocobneHHbIMM K MUTOQUIbHBIM YCno-
BMAM cpeabl 0buTaHms. B cTpykType coobluects npeobnagatoT peodunbHbIE OpraHn3Mbl MPeuMyLLECTBEHHO
pakoobpasHble N HaceKoMble.

300LieH03 NNaHKTOHA XapaKTepuayeTcs CTaburbHbIM 1 OTHOCUTENBHO OAHOPOLHbLIM Ka4ECTBEHHBIM CO-
CTaBOM, YTO OTpaxaeT YCTOMYMBOCTb ruapobuonornyeckoro pexuma sogoéma. OcHoBy 300LeHa (hopMUpyioT
BecrnoHorne (Copepoda) n Betuctoycole (Cladocera) payku, KOTOpble UrPakT KMOYEBYID POIb B Tpoduye-
CKUX Liensix, BbICTyNas BaXHENLLM 3BEHOM MeEXIy NepBUYHbIMW NpodyLeHTamu ((UTONNaHKTOHOM) 1 Bonee
KPYNHbIMU KOHCYMEHTaMM (M4MHKaMK pbiB, 3000eHTOCOM).

CpeaHsist Briomacca 300MnnaHKToHa B peke, coctaenseT 1,62 r/m3, xota B 0TAeNbHbIX Npobax nagana ao
0,08 r/m® (Tabnuya 2). 3HaumTenbHyto gomo buomaccs! (8o 71,4 %) opMUPYIOT «NPOYMe» anfoxXoTHbIE Op-
raHW3Mbl — MPEUMYLLECTBEHHO NMYMHKM NOLEHOK, BECHAHOK W APYIUX TaKCOHOB, MUTPUPYIOLLUX M3 Npubpex-
HO-BOAHO 30HbI. BeCrnoHorve padku, HECMOTPS Ha COMOCTaBUMYK AakoT okono 27,6 % 6uomaccsl us-3a
MeHbLUUX pa3MepoB Tena.

Cpeyn BOMUHUPYIOLMX MO YUCNEHHOCTM M BUoMacce BUOOB 300MMNaHKTOHa pekn oTMevatoTes: Acartia
clausi, A. tonsa Centropages ponticus, Pseudocalanus elongatus, Calanus euxinus. /3 MeponnaHkToHa
BCTPEYaKoTCS NNYMHKK MOMNUXET, ocTpakog, kpabos, 6ansHycoB, MILAHOK, acLuani, ABYCTBOPYATLIX 1 BpOXO-
HOMMX MOMMIOCKOB, MapOMesys3.

Tabnuua 2
CpepaHune 3Ha4eHUs Ce30HHbIX KonebaHM KOHLIEHTPALMM 300MN1aHKTOHA.
CpepHerogoBble
31Mma BecHa neto OCeHb
3Ha4yeHus
YncneHocTb, aK3/m3 171 2803 1635 940 1386
Buomacca, r/m3 0,08 1,61 0,98 0,85 0,92

Ha cTpyKTypy M NpOZyKTUBHOCTb 300MTAHKTOHHOTO coobLyecTa peku [Joob BAMAT rmapoaMHammnye-
Ckue ycnoBus (ObICTPOE TeueHne, nepemMelunBaHe Bog) — OrpaHMYMBAOT HakonneHne Bromaccel, HO noa-
LEPXVBAIOT BUAOBOE pasHooOpasne 3a CYET MPUTOKA NIMYMHOK M3 MPUAOHHBIX CMOEB M NPUOPEXHON 30HbI.
KopmoBasi 6a3a ((huTonnaHKToH, GaKTEpMONNaHKTOH) — ONpeaensieT Ce30HHble KonebaHus YMCREHHOCTH
(hunbTpaToOPOB (BETBMCTOYChIX PAYKOB).
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3oo06eHToC npeacTaBnsieT coboi Hambonee NabunbHYD KOMNOHEHTY peyHblX rMapobuoLeHo3oB, ae-
MOHCTPUPYIOLLYIO CYLLECTBEHHbIE CE30HHble KorebaHus Bromacchl Ha NMPOTSKEHUM BCETO BereTauuoHHOTO
nepuopga.

[oHHas cpayHa nogpasgensetcs Ha ABe (hyHKUWMOHANbHO-Mopdonornyeckue pakLmm: «MArkumy
(KOpMOBOW) 1 «KECTKMIA» 3006eHTOC. MocneHnin 06pa3oBaH opraHn3Mamu C BbIpaXeHHLIMU Ky TUKYNSPHBIMA
WM MUHEpParbHbIMU NMOKPOBaMU U NPAKTUYECKN HEROCTYNEH Ans noTpebneHns aaxe poibamu ¢ CUIbHO pas-
BUTLIMU TNTOTOYHBIMK 3y6amu, BCEACTBIE Yero yTpaunBaeT TPOUYECKy 3HaYMMOCTb. «Msrkuin» 3006eH-
TOC, HANPOTYB, CMYXWUT OCHOBHbIM MULLEBbLIM PECYPCOM NogaBnstoLLero 6onblumMHcTBa 6eHTOodaroB.

B pekax ¢ BbICTPbIM TeYeHMEM BEHTOC B OCHOBHOM NpeaCTaBfeH XUBOTHbIMU-PEO(UIaMi, Hacensto-
LMK necyaHo-raneyHble CybeTpaThl; Npu 9TOM YUCTIEHHYK AOMUHAHTY, Kak NpaBuro, COCTaBMSIHOT MMYNHKA
ABYKpbInbIX (Chironomidae), Toraa kak OCHOBHAas A0S Bromacchl NpuxoauTes Ha pyyeinHukos (Trichoptera).

3oo0beHToc pekn Joob npencTtasnser coboil OTHOCUTENLHO CTabUIbHYO rPyNny OpraHU3MOB, UCTbITbI-
BaOLLYK 3HauMTENbHbIX KonebaHnin Guomacchl B TeYeHWe rofa, YTo TUMMYHO NS FOpPHbIX Pek ¢ BbICTpbIM
TeveHneM. OcHOBY BruoMacchl JOHHOrO CoobLLeCTBa COCTABNAKT JIMYMHKA HACEKOMbIX — B NEPBYIO 0Yepeb
HAM(DbI PYYErHWUKOB, MOAEHOK U NMYMHKK XupoHomud. CpeaHss BGuomacca GeHToca B peke OLEHMBAETCS B
0,235 r/m?, npu uncneHHoctv 1901 ak3./m? (Tabnuua 3).

Tabnuua 3
CpefaHue 3Ha4YeHUs Ce30HHbIX KonebaHMi KOHLIEHTpaLun 3006eHToca, Mr/m3.
CpegHeroaoBble
31ma BECHa neTo 0CEHb
3HaYeHUs
YncneHocTb, ak3/m® 366 4366 2366 506 1901
Buomacca, r/m? 0,001 0,87 0,125 0,345 0,235

MaKpOUTHBI NOKPOB PeKW OTAIMYAETCS MO3AUYHOCTBIO U Cnabol pasBMTOCTLI, YTO 0BYCIIOBEHO Bbl-
COKOW CKOPOCTbIO TEYEHNS, PErynspHbIMM NaBogkaMu U npeobragaHnem kaMmeHucTbIX cybcTpatos. B pycno-
BOW 30HE JOMUHMPYIOT NpUKpennéHHble BogHble Mxu (Bryophyta: Fontinalis spp., Brachythecium spp.) u HuT-
yaTble 3enéHble Bogopocnm (Ulothrix, Cladophora), dhopmupytoLpe TOHKME SNUANUTHbIE AEPHOBUHKM Ha Bany-
Hax U ranbke. Bbiclwme cocyamuctole pacTenns (Pteridophyta et Magnoliophyta) BcTpevatoTcs parmeHTapHo,
rnaBHbIM 0Bpa3oM B 3aTOHaX M NOMMEHHbIX Mnécax ¢ ocnabneHHbIM TeyeHneM. TUNUYHbI NpeacTaBuUTenu
pogos Potamogeton, Myriophyllum, Ranunculus aquatilis agg. O6was npogyKkums MakpohuTOoB CpaBHUTENBHO
HeBenwuka 1 He npeBbiwaeT 50—150 r cyxoro BellecTBa-M* B rog.

Tpohmyeckas CBs3b «MaKpOUTbI - UXTUO(ayHa» B BOLOTOKE peanuayeTtcs, NpeumyLLecTBEHHO, KOC-
BEHHbIM NYTEM: pbiBbl UCNOMb3YIOT HE CamMu PacTEHUSs, @ acCOLMMPOBAHHOE C HUMM CoobLLecTBO Becno3so-
HOYHbIX W nepuduToH. JlnumHkn Trichoptera u Ephemeroptera, obutatowme cpean MwaHKo-MOXOBbIX MaTuL,
(hopmupytoT o 30-60 % AueTbl TMIMYHBIX NoTMYeckx BuaoB (Salmo trutta, Thymallus thymallus, Barbatula
barbatula, Cottus gobio). MNpn aTOM QONS pacTUTENBLHOTO MaTepuana B COAEPKMMOM KULIEYHWKA HE NPEBbI-
waet 1-2 % v HOCUT CryyYalHbIN XapakTep (Menkue dparMeHTbl anuaepMbl NUCTbeB Potamogeton unu H1Tw
Cladophora, npornoyeHHble BMecTe ¢ 6ecrno3BOHOYHOM 400bIYEN).

CnepoBarternbHO, UXTUoayHa 1ccneayeMoro BogHoro obbekta MoxeT ObiTb OXapakTepn3oBaHa Kak 30-
0BeHTOCHO-MHCEKTOharoBas, a MakpoUTbl BbICTYNAKT AN HEE NULLb ONOCPefOBaHHBIM UCTOYHUKOM MUTaHMS
yepes Lenu «Makpout — nepuduToH/oeTput — Gecno3BOHOYHbIE — pbibbi». MpsMoe dutodarnyeckoe no-
TpebrieHune BbICLLIMX BOAHBIX PACTEHWI UM BOOHbIX MXOB CPeam (OUKCUPOBAHHbIX BUAOB HE BbISBIIEHO.

VxTnodpayHa pekm [10ob6 npeactaBneHa Tpemst Bugamm poib, OTHOCALMMICS K ABYM CEMENCTBAM: Cce-
MeiAcTBO KapnoBble — HkHasi ObICTPsiHKA, ceMencTBO bblukoBble — peyHon Oblyok Poguona, Obl-
YOK-MECOYHMK.

Mo pesynbtatam ruapoBUONOrMYECcKUX UCCREQOBAHWUA YCTAHOBIEHA €CTeCTBEHHas PblBONpOayKTUB-
HOCTb Bogoéma — 256 3k3./100 M2 B cTpykType pbibHOro coobuiectsa HabnoaaeTcs SBHOE JOMUHUPOBaHME
H0)XXHOM BbICTPSHKM NO Bromacce, Toraa Kak COBOKyNHast YMCNEHHOCTb NPeAcTaBuTeNnen ceMencTa bblukoBbIx
He npesbiwaeT 35 3k3./100 M2,
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[MoiMeHHbIe HepecTUnMLLa B dkocucTeMe pekun [10o6 He chopMMpoBaHbI BBIZY OTCYTCTBUS BUAOB Pbib,
afanTUpOBaHHbIX K HEPECTY MPW KPaTKOBPEMEHHOM 3anvBe NOWMbI peku. PbibonpoaykTMBHOCTb PYCNOBbIX
HepecTunuLy, oueHnBaeTcs Ha ypoeHe 10 kr/ra. Bce npefcraButeny uxtuodayHbl OCYLLECTBASIOT 3UMOBKY Ha
IOKanbHbIX MAECOBbIX YYacTkax, Npu 9TOM CheuuanusupoBaHHble 3UMOBasibHbIE SMbl, XapakTepHble AJ1s
LieHHbIX M 0CO00 LieHHbIX BUAOB pblb, B aKBAaTOPUM PEKM He 3adKCUPOBaHDI.

PbI60npoMbICOBOe 3HaYeHWe yyacTka — BOAHbIA OOBEKT Ha KOTOPOM BeaeTcs nbutensckoe pbibo-
noBCTBO. LieHHb! 1 0coboLeHHbIe BUAbI pbib Npu UCCNefoBaHMsX He 3aUKCUPOBaHHBI.

BbiBoAbl. Me03konoryeckoe coctosHe pekn [Joob xapakrepusyeTcs OTHOCUTESBHON CTabUIbHOCTLIO:
rMaopobuonornyeckuii pexum onpeaenseTcs YCToMYMBbIM COCTaBOM (DUTOMMAHKTOHA, 300MMaHKTOHA U 30-
obeHToCca npu cpeaHen bromacce putonnaHkToHa 385 r/m?, 3oonnankToHa — 0,92 r/m?, 3006eHToca — 0,235
r/M2. xTnodpayHa orpaHuyeHa Tpemst Buaamm (toxHas bbICTpsiHKa, peqHoit Bblvok PogunoHa, BbI40K-NecoYHK)
C AOMUHMPOBAHMEM MO BruoMacce HXXHOM BbICTPSHKM (256 3k3./100 mM?), npu aTOM pbIBONPOLYKTUBHOCTbL pYyC-
NOBbIX HepecTunuL, oueHnBaeTcs B 10 Kr/ra, @ NOMMEHHbIE HEPECTUNLLA OTCYTCTBYIOT; CE30HHbIE Koneba-
HWS ypoBHs Bogbl (1,1-1,6 M) 1 pycrnoBble NPOLECCHI HE MPUBOAAT K KPUTUYECKUM HapyLLEHWUSIM 3KOCUCTEMBI;
X03MCTBEHHAA U pekpeaLnoHHas AesTeNbHOCTb B BOLOOXPAHHOM 30He (Mpu cOBMAEHUM MPUpOa0OXPaHHbIX
MepOnpUATUIA) HE OKa3blBaeT CYLLECTBEHHOrO HEraTMBHOTO BO3AENCTBUS Ha BOAHblE BUOPECypChl, YTO B CO-
BOKYMHOCTU CBMAETENLCTBYET O COXpaHEHUM Ba30BOro 3KOMOrMYECKOro NoTeHUMana Bogoéma npu oTcyT-
CTBMM NPU3HAKOB erpagaLum KoyeBbix 61OTONoB..
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bIOLIEHO3 MAJIbIX PEK GPEIHETQ YPAJIA

PALIWA NTAPMCA MXABW/I0BHA

MarucTp
®rb0Y BO «KybaHckuin rocygapCTBEHHbIN YHUBEPCUTET

AnHoTauums: VsyyeHa peka [llongHeBasi, kak OAWH U3 BOAHbIX OOBHEKTOB OTHOCALUMXCS K MarbiM pekam
CpegHero Ypana. buoueHo3 oueHeH no OCHOBHbIM nokasaTensM. CaenaH BbIBOA MO OTHECEHWMIO PeKM K
COOTBETCTBYHOLLEMY TUMY TPOHHOCTH.

KnioyeBble cnoBa: (uTONNaHKTOH, 300MIaHKTOH, BEHTOC, MakpoguTbI, MXTMODayHa

BIOCENOSIS OF SMALL RIVERS OF THE MIDDLE URALS
Rashid Larisa Dzhavidovna

Abstract: The Poldnevaya River has been studied as one of the water bodies belonging to the small rivers of
the Middle Urals. The biocenosis has been evaluated according to the main indicators. A conclusion has been
made regarding the classification of the river according to the corresponding type of trophicity.

Keywords: phytoplankton, zooplankton, benthic organisms, macrophytes, ichthyofauna.

/3yyeHne 6TOLIEHO30B MasbIX peK OCHOXHAETCS TPYAHOAOCTYNHOCTbLIO B TEYEHUM BCETO rofa y4acTKoB
ANS NPOBEAEHUS MOHUTOPUHIra Ha BOJOEMe. Takue pekw npeacTaBnstoT cob0M MHTepeC Tak kak KopMoBast
Ba3a, koTopas (hopMUPYETCS Ha 3TUX pPeKax ABMSETCS OCHOBOW ANS KOPMOBOW Basbl KPYMHBIX PEK B KOTOPbIE
OHU BMagator.

dopmopoBaHMe GUOLIEHO30B Ha CXOXUX KIIMMATUYECKNX, MMOPONOrNYECKUX W re0NTOMYECKUX YCIOBMSX
NPOXOZAT aHanormyHo B obuem obbeMe W WMEKT TOMbKO HebonbluMe OTKMOHEHWS MO BUOOBOMY M
KONWMYECTBEHHOMY COCTaBY.

Onsa wnccnepoBaHust BblbpaHa peka [longHeBasi, npoTekawwas B borgaHoBUYCKOM — paiioHe
Ceepanosckon obnactu. [inuHa pekn 23 kM, 1 SBASIETCS NPUTOKOM pekn bonbluas KanuHoska.

MeToauka npoBeaeHus paborT.

Bce paboTbl no otbopy 1 06paboTke Npob ocyLLECTBAANNCL Ha OCHOBaHWKM MeToaukn pekoMHLOBaHOM
BHUPO «TpeboBaHns k copepxaHwio nporpaMMbl NPOM3BOACTBEHHOMO 3KOMOMMYECKOrO KOHTpONs 3a
BMUSHWEM XO3IMCTBEHHON 1 MHOW AEeATENbHOCTU HAa COCTOSIHWE BOAHbBIX BMONOrNYeckux pecypcos W cpeabl
nx obutaHus», yTBepKaeHHON npoTtokosiom YyeHoro coeta ®IBHY «BHMPO» Ne19 ot 10 oktabps 2024 r,
rOCT P 59024-2020, TOCT 17.1.3.08, TOCT 17.1.3.08-82, P[] 52.24.609-2013, TOCT 12997-84, TOCT
17.1.5.04-81, UTC 22.1-2021, CI1 502.1325800.2021; PykoBoacTeo...,1983; MeToabl pblbOX03AACTBEHHBIX
NPMPOA0OXPaHHbIX uccrnegoBaHui. .., 2005 n ap. Wccnegosanne GuougHo3a npoBoamnock B TeyeHun 2025-
2026 ropax, no cTaH4apTHOM CeTKe CTaHLuM.

PesynbTatbl pabor.

VixTnodpayHa pekw lNongHeBas TMNWYHa ANst Manbix 1 cpeaHnx pek CpeaHero Ypana, OTHOCALUMXCS K
BacceitHy O6u. Bugosoit cocTtaB pelb coveTaeT B cebe obutateneit CoKOMHbIX PEYHbIX MNECOB W BUAbI, Xa-
pakTepHble ans bonee kpynHon bonbLluon KannHoBkm 1 MbiwMbl: kapach (cepebpsiHbIi 1 30110TON) — AOMU-
HUPYIOLLMA BUA B TUXWX 3aBofsx; nnotea (Yebak), enew, neckapb, ronaenb. 3pedka BCTpeyaeTcs A3b
HanuM. U3 XMLLHWKOB BCTPEYAETCS LyKa W OKyHb.

ABCONKTHBIM LOMUHAHTOM - MHOTOYUCIEHHBIM MO KONMYECTBY SBMSAETCA Kapach: cepebpsiHblil Kapach
(Carassius gibelio), 3onoTon (0bbIkHOBEHHBI) Kapach (Carassius carassius). MocneaHuit B pekax bacceiHa
06w Ha Ypane ceiyac B YACTOM BUAE NPAKTUYECKM He BCTpevaeTcs 13-3a rubpuamnsaumm ¢ cepebpsHbiM Ka-
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paceM, 4ebakom (MIOTBOM) W KaproMm.

B O6b-MpTbiwickom 6acceiHe ronasnb NPOHMK MO UCKYCCTBEHHbIM KaHanam. Ero pacnpoctpaHeHue
NPOUCXOANNO MEANEHHO, 0bLLee KONMMYECTBO B PEKE HE3HAYUTENBHO.

OUTONNAHKTOH.

duTonnaHKToH Manbix pek CpegHero Ypana, oTHocswmxcs k 6accenHy pekn OBb (rnaponormyeckn ato
BacceiHbl pek MpTbiw, Tobon, Taeaa, a Takke ux nputokos — MceTn, Mbiwmbl, Typbl, HeiBbl, Pexa v coTeH
Bornee Menkux pevyLek, Takux kak PelwéTka, KannHoska, MNongHesas, LWaiTanka v gp.), npeactasnset coboi
CNOXHbIA ¥ AMHAMWUYHBI anbroLeHo3.

V13-3a cneumdumkn Manbix pek (BblCOKasi CKOPOCTb TeYEeHWs, Manas rmybuHa, bbicTpas cMeHa NaBoAKOB)
NX PUTONNAHKTOH UMEET PSA YHUKAmNbHbIX YEPT MO CPABHEHMIO C MIAHKTOHOM KPYMHBIX PeK 1 03ep.

Buoosoe pasHoobpasue dutonnaHkToHa Manbix pek CpegHero Ypana npeactaeneHo ot 50 go 150
BMAAMM B BETETALUMOHHbI NEpUos, B 3aBMCUMOCTY OT CTENEHM 3arpsisHEHHOCTY Bogoema. Anbrodropa cop-
MUPYETCS NPENMYLLECTBEHHO 3a CHET TPEX OTAENOB:

BeceHHuin komnneke (MapT — Mail) pa3suBaeTcs Mnog NbaoM M cpasy nocre negoxoaa. JoMuHupyoT
xonogontobuebie AMaTOMOBbIE BOAOPOCAM. B nepunog BeceHHero nonoBoabst briomacca nnaHKToOHa pesko na-
[aeT u3-3a adhekTa «pasbaBneHns» TanbIMU BOZAMW W CUIBHOMO CMbIBa (BbIHOCA) GUOMAcCChl B HiKHME
Bbedbl.

NleTHWin komMnnekc (MIOHb — aBryCT) XapakTepu3yeTcst MMKOM YUCMEHHOCTM 1 BuoMacch! 3eneHbIx BOAO-
pocneit. K koHuy vtons, npu nporpese Bofbl 40 Temnepatyp 20-24 °C, a Takke B nepuog HacTynneHus me-
XEHW, npeobnagatoT unaHobakTepuu.

OceHHnin komnneke (CeHTbpb — OKTSBPb), MPW CHUKEHUM TeMNepPaTypbl, AOMUHMPYIOT AMaTOMOBbLIE
Bogopocnu. K negoctay 6uomacca CHKaeTCs 40 MUHUMANbHBIX 3UMHIX 3HAYEHMI.

/ICTWHHBIN NNaHKTOH pa3BuT cnabo, OCHOBHYO NEPBUYHYIO NPOAYKLMIO faloT obpacTaHus (NepuduToH)
Ha KamHsIX, Kopsirax U BOAHbIX pacTeHusix. PUTONNaHKTOH 4acTo HOCUT asfioXmOHHbIU xapakTep. bruomacca
HW3Kas (ONUroTPOMHBIN 1 Me30TPOPHbIN ypoBHK) — 0,1 = 1,0 r/m® (unmn mr/n). YucneHHocTb — oT 12 ao 68
TbICSY KNETOK Ha NnTP.

Takum obpasom dutonnaHkToH Manbix pek CpeaHero Ypana 6acceitHa Obu — 310 AMHAMUYHOE CO-
06LLecTBO, B KOTOPOM AMaTOMOBbIE BOAOPOCIM BOPIOTCS 3a AOMUHUPOBAHWE C 3€MNEHBIMY U CUHE-3ENEHBIMM.

CpepHerofoBas YncneHHoCTb 1 Bruomacca dutonnaHkToHa Ha yposHe 204442 mnH kn/mé u 0,83 r/md

300MNaHKTOH.

Coo6LLecTBO 300MMaHKTOHA ManblX YpanbCKuX pek POpMUPYETCS NPEUMYLLECTBEHHO 3a CYET TPeX
KPYMHbIX rPYnn MUKPOCKOMUYECKMX XMBOTHBIX. Buaosoe pasHoobpasve npeactasneHo ot 30 go 80 Bugamm B
BereTauWoHHbIN NEPUOA.

MakcumansHoe KOMMYECTBO MO BMAOBOMY pasHOOBpasuto W YMCNEHHOCTU B MarblX pekax SBMstTCS
konoBpaTtku. TunuyHble polbl: Keratella (kepaTenna), Polyarthra (nonuaptpa), Brachionus (GpaxuoHyc),
Filinia, Anuraeopsis.

BetBuctoycele pakoobpasHbie (Cladocera) cocTaBnsitoT OCHOBY KOPMOBOIO 300MNAHKTOHA. TUNUYHbIE
podki: Chydorus (xmpopyc), Alona (anoHa), Bosmina (6ocmunHa), Ceriodaphnia. KpynHele aadHum (Daphnia)
BCTPEYAOTCS TOMNbKO B MEAIEHHO TEKYLLMX Nrecax, 3aToHaX M COEAMHEHHbIX C PEKOM CTapuuax.

B Tonuie Boabl Obinn 0bHapyxeHbl MHAY30puK (MPOCTENLLME), @ TaKKE JIMYMHKM JOHHBIX HACEKOMbIX
(MOTbINb, MOLLKK). Criy4am duKcaLmm HOCUNN ANU30ANYECKNIA XapaKTep, YMCTIEHHOCTb Oblna HUXe CpeaHen.

MuHUManbHble 3Ha4eHns Bromacchl NPUXOAMTCS Ha BECHY, MakcMMarnbHas YMCNeHHOCTb 1 Bruomacca
perucTpmpoBanach B NIETHUN Nepuog

Ha noime 1 B camoin peke BeCHOM B npobax npeobnagatoT annoXTOHHbIe BULbI.

Bromacca 300nnaHKTOHa Huxe, YeM B KPYMHbIX pekax, YnCcneHHOCTb BopacTtaeT 4o 50-200 Toic. ak3/n,
Buomacca pocturaet 0,5 - 2,0 r/m®. [JommHaHTamn No mMacce SIBMAKTCS BETBUCTOYCbIE pakoobpasHble, no
KONMUYECTBY KONOBPATKY.

CpepaHerofoBas YACNEHHOCTb M Bruomacca 300MnaHkToHa Ha yposHe 106 Thic. ak3/n n 1,1 r/m3

Makpo3oobeHToc.

Coo6LecTBO AOHHBIX BECNO3BOHOYHBIX XMBOTHBIX Manbix pek CpeaHero Ypana 6acceitHa O6u — aT0
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OCHOBA MNULLEBbLIX Lienen ans pbib. BEHTOCHbIE OpraHW3Mbl MPOYHO CBSA3aHbI C AHOM (C KAMHSIMM, NECKOM,
WMOM UIn BOAHBIMU pacTeHnamm) 06pasys CKONNEeHWs U XxapakTepesyoLmecs pasHapoaHOCTLH MO BUAOBOMY
W KONNYECTBEHHOMY COCTaBY.

BeHTOC ManbIx pek Ypana OTnn4aeTcs BbICOKOM MO3aUYHOCTBIO M YETKOW 30HANBHOCTbIO, 3aBUCSLLEN
OT CKOPOCTY TEYEHMS W FPYHTOB.

Buaoosoe pasHoobpasne Makpo3oobeHToca cocTaenseT ot 30 go 100+ Buaos.

OcHoBy coobLecTBa COCTaBNAT HaceKkoMble (Insecta) — abcontoTHbIE JOMUHAHTLI MO YUCIIEHHOCTY 1
Bromacce B BOMbLUMHCTBE Y4aCTKOB MarbiX peK, 0COOEHHO Ha MAMKWUX rpyHTax. OTO Npexae BCero NIMYNHKMA
KOMapOB U XYKOB, Py4eiHNKM, NOLEHKA.

Ha unoBbIX rpyHTax perucTpupoBanucb CKOMEHUs KonbyaTbix Yepsen - TpyboyHuku (Tubificidae), Ha-
uds! (Naididae) u Jly30pukynuosl.

EanHnyHo B npobax npucyTcTBOBanM pakoobpasHble — GokonnaBbl U BOAHbIE OCMKM.

Mo ce3oHam obuiast Buomacca coctasnsina oT 1 — 30 r/mM2 YMCNEHHOCTb — COTHU W ThICSYN 3K3/M2.
[LOMUHMPYIOT KPYMHBIE NIMYMHKA py4eirHuKoB 1 6okonnasbl. KonebaHus cBs3aHbl ¢ nepruogamm pasmHOXeHMs
W CKOPOCTbIO CHOCa BEHTOCHOMO COOBLLECTBA HIXKE MO TEYEHUIO.

3umon BOMbLWIKMHCTBO NpencTaBuTenen BeHTOCHOro cooblecTBa NPOBOASAT 3apbIBLMCH ryBoko B
[PYHT, HEAOCTYMHO ANS NUTaHWs pbl6. BECHON Npy aKTMBHOM pa3MHOXEHWW KONMYECTBO yBennumnBaeTcs. Jle-
TOM NPOMUCXOANT MAcCOBbIN BbINET B3POCHbIX HACEKOMbIX (KOMapOB, PYyYEMHUKOB, NMOAEHOK). B 9TOT MOMEHT
Bromacca nuunHok nagaet. K 0CeHM NUYMHKIM MHOTVX BUAOB LOCTUIaKT MakCUManbHbIX pa3MepoB, Hakansu-
Bas Bromaccy nepep 3MMOBKOM.

Kpome atoro domkcmpoBanach peyHas fpeuncceHa — Dreissena polymorpha. MakcumanebHas ynicneH-
HOCTb COOTBETCTBOBAIA KOHLY Masi Hayaro WKHS.

CpefHvie 3a BereTaumoHHbI CE30H nokasatenu bruomacchl KOpMOBOrO 3006eHTOCa B PeKe COCTaBISOT
2,23 rim2,

Kak v y bonblumMHCTBa Masbix pek cpegHero Ypana obujast pelbonpoayKTMBHOCTL peku lNonaHesas co-
craensiet 13 kr Ha 1 ra. PbiBonpogyKTMBHOCTb PYCIOBLIX HEPECTUINLL COCTaBNSET OCHOBY 0bLLen pbibonpo-
AYKTUBHOCTM, HO He npeBblaeT 9 kr Ha 1 ra., Toraa Kak pblbonpoayKTUBHOCTL MOMMEHHBIX HEPECTUNLY OLle-
HWBaeTCs Ha ypoBHe 3 - 5 kr Ha 1 ra.

BbiBoab!. BuoueHos pekun MNonaHeBas xapaktepeH ans manbix pek CpeaHero Ypana. Peka siBnsetcs
ManoOKOPMHOM W OTHOCWUTCA K Me30TpodHOMY Turbl BogoeMoB. OfHako [aHHas peka BHOCUT Bknag B
pasBuTHE BOAHLIX BUONOrMYecknx pecypcoB 6ornee KpyrnHbIX PEK HUXE MO TEYEHNIO.

CnMCOK UCTOYHMKOB

1. Tpuropbesa, H. K0. AHanutuyeckuin 0630p pbIBOXO3ANCTBEHHON 3HAYMMOCTH BOAHLIX OOBHEKTOB
toXHbIX obrnacteit Ypanbckoro gegepanbHoro okpyra / H. t0. [puropbeBa // MexayHapoaHbIM Hay4yHO-
nccnegoBaTenbCkuid xypHan. — 2023. — Ne 12(138). — DOI 10.23670/IRJ.2023.138.214. — EDN KRPUJU.

2. WHctpykums no cbopy u obpaboTke nnaHkToHa. M.: ag-8o BHPO, 1971 r. 82 c.

3.  Onpepenutent NpecHOBOAHbIX GECMO3BOHOYHLIX Poccun u conpeaentHbix Tepputopuid. T. 5.
Bbicwue Hacekomble / Mog obwl. pea. C. A. UanonuxuHa. CI16.: Hayka, 2001. 836 c.

4. OnpepenuTenb NPecHOBOAHLIX 6ECMO3BOHOYHLIX Poccum u conpegenbHbix Tepputopuin. T. 6.
Monntocku, MonuxeTsl, HemepTuHel / Mog obw,. pea. C. A. Llanonuxuxa. Cl6.: Hayka, 2004. 528 c.

5. PykoBogctBo no MeTogam ruapobUONorMyeckoro aHanmsa MNOBEPXHOCTHbIX BOA4 M [OHHbIX
otnoxenun /| B.A. Abakymos, H.M. bybHosa, H./. Xonukoea [n ap.] / Mog pea. B.A. Abakymosa. — Jl.:
Imopometeonsaart, 1983. — 239 c.

LVI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



n AKTYAJIbHbIE BOMPOCbI COBPEMEHHOM HAYKM 1 OEPA30BAHMA

YIIK 574.522
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AHHoTaumsa: /I3yyeHa konmyectBo M Guomacca KOpMOBbIX pecypcoB pekn Bops. OnpepeneHa obuias
pbIBONPOAYKTUBHOCTb U OLEHEH BKNaZ KOPMOBbIX PECYPCOB B pa3BuTeE UXTUOMAYHI.
KnioueBble cnoBa: h1TONNaHKTOH, 300MNaHKTOH, 6EHTOC, BOAHAS pacTUTENbHOCTb, NPOAYKTUBHOCTL

SMALL RIVERS OF THE MOSCOW REGION, USING THE VORYA RIVER AS AN EXAMPLE

Klintsov Vyacheslav Alekseevich,
Klintsova Melania Vyacheslavovna

Scientific adviser: Khoroshailo Tatiana Anatolyevna

Abstract: The quantity and biomass of the Voria River's forage resources have been studied. The total fish
productivity has been determined, and the contribution of forage resources to the development of ichthyofauna
has been assessed.

Keywords: phytoplankton, zooplankton, benthos, aquatic vegetation, productivity

Obuwas kapTHa BOAHbIX OOGBEKTOB B OAHOM KIIMMATUYECKOM pailOHe COOTBETCTBYET Kak o Guonoru-
YeCKMUM, TaK W Mo JKOMOTrMYECKUM NapameTpam.

Manble BOgOEMbl OCTAlOTCS HE 3aTPOHYThbl UCCNedOBaHUAMM, OOHAKO COAepXaT MHOTO MOMe3HON WH-
thopmaumm 0 popM1poBaHMM BOAHOMO G1OLIEHO3a.

Peka Bops Haxogutcs Ha ceBepo-BocToke MockoBcko obnactu. VICTOK CRyXMT POOHVK Y [EPEBHM
OymuHo [MWUTPOBCKOrO panoHa, nepecbixatowwmin. B BepXHEM TeyeHuM npencTaBnseT cobon TepstoLmncs
pyyen, pycrno ohopmnseTcs NuLLb Nocne NpoxoxaeHns Yepes o3epo OsepeLkoe 1 okpyxatoLme bonota.

[laHHbIN BOZOEM XapaKTepu3yeTcs HU3KOM TEMNEPATYPON B TEYEHWUM BCErO rofa, Tak Kak noanuTbiBa-
eTCS Ha BCEM MPOTSHKEHNUN KIKOYEBOI BOAOW, ObIOLLEN CO AHS.

Peka MenkoBogHas, Mub BO BPEMS MOSOBOALS B NEPUOL BECEHHWUX NAaBOAOKOB MOAHUMATLCS 40 2-3
M. JlegocTtaB ycTaHaBnMBaeTCs B HOsIbpe. BekpblBaeTes 0TO NbAa B KOHLE MapTa.

Ha peke nNoCcTPOEeHO HECKOMBKO MAOTUH — 0Bpa3oBaHbl PyCroBble NPyabl C NOATONMAEHNEM NPUBPEXHON
TEPPUTOPUM

WxTnodpayHa.
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WxtnodayHa peku Bops npeacTasneHa crnegyowmmi Bugamm poib: GeiCTpsHKa, NNOTBa, ropyak, rofb-
§IH, FONaBb, yCaTbIN roneL, LWWMOoBKa, HanuM, Lyka, OKyHb, MOAKAMEHLLMK.

Pbibbl, obuTatowme B peke Bops, ncnonbaytoT B nuLLy pasHoobpasHble kopMoBble pecypcsl. Cpeam Hux
MMerTCA Ccreaytowme rpynnbl: 3006eHTodarn — nuTalowmecs LOHHbIMU 6ECMO3BOHOYHBIMIA XKWUBOTHBIMM;
XMLLHWKNM — NUTaOLMeCs BO B3POCIIOM COCTOSHMM pblBoN; 300nnaHkToarn — ynotpebnatowme B MLy
NNaHKTOHHbIX 6ECMO3BOHOYHBIX; PacTUTENbHOSAHbIE — YNOTPeOnsoLwmMe B NULLY BbICLIYK BOAHYK pacTu-
TENbHOCTb 1 BOLOPOCN-MAKPOGUTBI.

YacTb BMOOB ynoTpebnseT B NULLY Kak AOHHbIX, Tak M nenarnyeckux 6ecno3BOHOYHbIX. HekoTopble Bu-
Abl MOXHO OTHECTM K rpynne 3BpudaroB. OHM ynoTpebnstoT B NULLY OYeHb LUMPOKWIA CNEKTP KOPMOBBIX Opra-
HW3MOB — KaK XWBOTHbIX, TaK 1 PaCTUTENbHbIX.

Camott 60nbLLOA NO YMCNy BMOOB SBASETCA rpynna pbib, NUTAKLLMXCA U AOHHBIMI, U NENarnyecKkumu
6ecno3BOHOYHbIMU. PbiObl 3TON rpynmnbl 0BbIMHO 0BUTAKOT B NPUAOHHBIX yYacTkax pekn. Takke [OCTATOMHO
pasHoobpasHa rpynna 3006eHTodaros.

Takum 0bpa3om, NuLLEeBble CTpaTer OCHOBHOW Macchl BUAOB pblb Ba3npyetcs Ha UCMonb30BaHUN B
MULLY AOHHbIX BEecno3BOHOYHBIX. VIMEHHO 3TOT KOPMOBOW PECYPC XapakTepusyeTcs B paccMaTpuBaeMoMm
yyacTke pekn Haubonee BbICOKMMM MOKa3aTensiMi pasBUTUS B CPaBHEHUM C (PUTO- U 300MNaHKTOHOM U
HaVMeHee BblpaXeHHOW CE30HHON AMHAMUKOW.

®UTONNAHKTOH.

B anbroyeHosax npeobnagatot guatomosble Bogopocnu: Pinnularia viridis, Tabellaria fenestrate,
Navicula varidula n Melosira varians. B Toxe Bpems Takue Buapl kak Didymosphenia geminita, Onychonema
filiforme BcTpeyanuch eguHnyHbIMKM ak3emnnspamu. Tabellaria fenestrate (Lyngb.) Kutz. Bctpevancs B Boge
Tpex ¢hopmax — B nenaruane B ka4yeCTBe NNaHKTOHa, Ha AHe B Buae BGeHToca u obpocTaTenem Ha pacTeHMsIX
W KOPHSAX AePEBbLEB.

K uncto nnaHKTOHHbIM OTHOcMnMCh Anabaena spiroides Kleb., Scenedesmus sp., Cyclotella comta
(Ehr.) Kutz, Didymosphenia geminita (Lyngb.) M. Schmidt, Cymbella lanceolata (Ehr.)V.H., Pediastrum muti-
cum Kutz.

CpepaHerogoBasi YMCNEHHOCTb 1 Bromacca putonnaHkToHa coctasuna 4543,6 mnH kn/m3 n 1,12 rimd

300MNaHKTOH.

CoobLecTBo 300nnaHKTOHa Bopu hopMmupyeTes 3a CHeT TPeX OCHOBHbIX Py MUKPOCKOMUYECKUX pa-
koobpasHbIX ¥ KonoBpaTok. Bugosoe pasHoobpasue B BereTauMoHHbIA nepuog coctaenset okono 40-70 su-
[0B.

[OMUHUPYIOT MO BULOBOMY pasHOO6pa3nio U YUCIEHHOCTU KOOBPaTKK. TeMMbl pa3MHOXEHUS W BbICO-
Kas NpucrnocobnsaeMocTb K TEYEHUIO SBMAKOTCS OCHOBHBIMW (hakTopamu pocta Buomaccel. TunuyHele podb:
Keratella (kepatenna), Polyarthra (nonuaptpa), Brachionus (bpaxuoHyc), Filinia, Anuraeopsis.

BetBucToycele pakoobpasHble (Cladocera) B peke Bope ¢ukcupoBanuch TONbKO B 3anpydax M TUXMX
3aBOAsIX, B PyCNOBOW YacTW JOMUHUPYIOT MESKME NPUAOHHBIE W NPULOHHO-NNAHKTOHHbIE (hopMbl — Chydorus
(xupopyc), Alona (anoHa), Bosmina (bocmuHa). B npyoax u 3atoHax (AbpamueBo v bbikoBO) nosenstoTcs
KpYNHble NnaHKTOHHbIE dhopMbl — Daphnia (nadHus) n Diaphanosoma.

BecnoHorve pakoobpasHble (Copepoda) 0CO6EHHO MHOTOUMCTEHHbI B XONMOAHBIX, YACTbIX POLHUKOBBIX
yyactkax Bopu. TunuuHble npeactasutenu - Luknonel (Cyclops, Eucyclops, Mesocyclops). B npobax nocto-
SHHO MPUCYTCTBYIOT HAYNANYChl (IMYMHOYHBIE CTA4UM) BECTIOHOTMX, KOTOPbIE CAYXaT OTMMYHBIM KOPMOM A15
Monoau pblb.

B Tonwe Boabl €AMHUYHO OBHApYXMBAKTCA MHGY30pUM (NPOCTENLLME), @ Takke NMUYMHKA AOHHbBIX
HaCEeKOMbIX (MOTbIfb, MOLLKM), KOHLEHTPaLMs HU3Kast 1 CBS3aHa C Temn

UncneHHOCTb 1 cpeaHece3oHHas buomacca 300MnaHKTOHa cocTaBnsieT 7,7 Tbic 3k3/M3 u 0,74 r/m3 co-
OTBETCTBEHHO.

BeHToc.

Bcero B peke Bopsi oTmeueHbl 32 Buga 3000€HTOHTOB, Cpeau KOTOpbIX 4 Buaa Monmockos, 9 —
onuroxer, 17 — XupoHoMKz, 2 — pakoobpasHbiX.

CoobuiectoBo B peke Bopsi MOXHO YCMOBHO pa3genuTb Ha peodunbHOE WM NUMHOGUIbHOE. Ha
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yyacTtkax ¢ npeobnagaHuem TeYeHUin AOMUHMPOBANU PYYENHUKA 1 NOAEHKN. B 3anpyXeHHbIX U 3auneHHbIX
y4acTKax C HU3KOWM CKOPOCTBI0 TEYEHWUS JOMUHUPOBAU JIYMHKN KOMapoB-3BOHLIOB (Chironomidae, MOTbIfb),
a TaK e nnaByHUbl, BOAONGbI, rpebnsiki, BOASHbIE CKOPMMOHbI.

Kpome TOro, BCTpeYeHbl MUSBKW, HEMATOAbI, FIMYMHKM CTPEKO3, NMoHuMA. o Guomacce nuanpyert
NpeACTaBUTENM CEMENCTBA ABYCTBOPYATbLIX MOMOCKOB M3 0Tpsiga Myoida.

CpeaHerogosble nokasaTesnm YMCNEHHOCTU 1 Buomacchl opraHnamoB 3006eHToca coctasnsina 98,6,0
aKk3/M2 1,74 r/m2.

BbiBog.

PbI6onpoayKTMBHOCTL pekn Bopst HaxoauTes Ha HU3KOM YpOBHE. JTO CBA3AHO Npexze BCero ¢ Temne-
paTyPHbLIM PEXMMOM BOAOEMA M @HTPOMOrEHHOM Harpy3kom.

B BepxHem yacTtu, npu OTCYTCTBME LOSMKHOMO pasBuTUS KOPMOBOW 6asbl 1 MOAMUTKM PEKM 3a CYET XO-
NOAHbIX PoaHMKOB 0bLLas pblGONPOAYKTUBHOCTb NPEACTABMNEHa TOMbKO PYCNIOBOM Pbl6ONPOLYKTUBHOCTLIO W
coctaBnsieT He bonee 3 kr Ha 1 ra. XonogHas KnoyeBasi Boga 3ameansieT metabonuam pbi6. Poiba 3gech
pacTeT MeAsieHHO 1 JOCTUraeT MeHbLUMX pasmepoB. OTCYTCTBME YCNOBMIA AN NOUMEHHbIX HEpecTUnuLY (Bbl-
cokue Gepera, OTHOCMTENbHAs MafOBOAHOCTb) HE MO3BONSAT PUTOGUIBHBEIM BuAaM pbid MCMONb30BaTh
CBOW NOTeHUMan B NONIHOM obbeme.

B cpeqHem u HKHEN YacTu peku B 30He NOAMopa NiaTWH U LUMPOKON YCTLEBOM 30HbI TEYEHWe 3ame -
NSETCA UMW OTCYTCTBYET, AHO 3auUNeHHOe, BoAa Nydlle nporpeBaetcsa netom. Obwas peibonpoayk TMBHOCTb
Bo3pacTaeT [0 12 — 16 kr Ha 1 ra. Ha gaHHOM y4acTke 06pasytoTCs 3anmBHbIE MOMMbI, 30Ha LUMPOKOUCTBE H-
HbIX N1ECOB CMEHSIETCS MOMMEHbIMM Jyramil, YTO MO3BOMSET UCMONb30BaTL NPUOPEXHYID PacTUTENBHOCTL B
kayecTBe cybcTpaTa. Pbi6onpoayKTMBHOCTL NOMMEHHbBIX HEPECTUANLL OLIEHMBAETCS Ha YpoBHe 9 kr Ha 1 ra.
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YK 574

AHANA3 MUHEPAIbHOTO COCTABA
MAKPO®UTA EICHHORNIA (EICHHORNIA
CRASSIPES)

BOPHEB CYNAUMOH BOPUEBIY

LOKTOP Buonornyeckux Hayk, npogeccop
Byxapckuil rocyapCTBeHHbIN YHUBEpCUTET

XON/WEBA AINNHABO3 XAMPOKY/0BHA

He3aBMCUMbIV uccrneaoBaTenb
Byxapckuil rocyapCTBeHHbIN YHUBEpCUTET

tONALLOB JTA3W3 TONUBOBUY

LOLEHT, KaHAuaaT Hayk
Byxapckuil rocyapCTBeHHbI YyHUBEPCUTET

HOPMATOB Ab1YPAXUM 3MUHOBUY

AOKTOPaHT
Gaplly

AHHoTaums: B paboTe uccnefoBaHbl 0COOEHHOCTM HAKOMMEHUS MAKPO3NEMEHTOB B Gruomacce Makpohura
Eichhornia crassipes, ucnonb3yemoro ans Guonormyeckon OYUCTKM CTOMHbIX BOZ mpeanpustus «Meprat-
Teke». OnpedenéH MakpoafieMeHTHbI cocTas CTebnei, NUCTLEB, KOpHER 1 obLLen Briomacchl pacTeHWi, Bbi-
PaLLEHHbIX B MPECHOM 1 CTOYHOM BOZE. YCTAHOBMEHO, YTO BbipaluMBaHUe B CTOYHbIX BOAAX CnocobeTByeT
YBEMNUYEHWI0 0BLLEro CoAepXaHUs MakpoarieMeHTOB, O0COBEHHO Kanusi, kanmbuus u Hatpus. Haubornbluee
HaKonneHe kanus Habmoganock B KOPHEBOH cucTeme. MonyyeHHble pe3ynbTaThbl NOATBEPXKAAOT BbICOKYHO
ahekTnBHOCTb Eichhornia crassipes B npoLeccax bropemeamnaLmmn CTO4HbIX BOA U CBUAETENLCTBYIOT O Nep-
CMEKTUBHOCTU WUCMONb30BaHWA obpasytoLeiics bruomacchl B kKavyecTBe Cbipbsi A1 NPOU3BOACTBA OpraHuye-
CKMX ya0OpeHui.

KnioyeBble cnosa: Eichhornia crassipes; bronornyeckas 04UCTKa CTOYHbIX BOZ; MaKpO3fieMeHTbl; bruomac-
ca; bruopemeauaups.

MINERAL ANALYSIS OF THE MACROPHYTE EICHHORNIA (EICHHORNIA CRASSIPES).

Boriev Solomon Borievich,
Kholliyeva Dilnavoz Khamrokulovna,
Yuldashov Vkusny Tolibovich,
Normatov Abdurakhim Eminovich

Abstract: This study investigated the accumulation of macronutrients in the biomass of the macrophyte Eich-
hornia crassipes, used for biological wastewater treatment at the Mergantex plant. The macronutrient compo-
sition of stems, leaves, roots, and total biomass of plants grown in fresh and wastewater was determined.
Growing in wastewater was found to increase the total macronutrient content, particularly potassium, calcium,
and sodium. The greatest potassium accumulation was observed in the root system. These results confirm the
high efficiency of Eichhornia crassipes in wastewater bioremediation processes and demonstrate the potential
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for using the resulting biomass as a feedstock for organic fertilizer production.
Keywords: Eichhornia crassipes; biological wastewater treatment; macronutrients; biomass; bioremediation.

B nocnegHve rogbl pacTéT MHTEPEC K GMOMNOrMYeckoi OUMCTke CTOYHbIX BoA. bruonornyeckue metoabl
OYMCTKM MPEBOCXOAAT TPAANLMOHHbIE XMMUYECKME W (hn3nyeckue MeToabl Gniarogapst CBOE SKOMOrM4eckoi
©e30nacHOCTH, SKOHOMMYECKON 3DMEKTUBHOCTM U MCMONb3OBAHWKO BO30BHOBNSEMbIX OMONOTMYECKMX
pecypcoB. lcnonb3oBaHue BbICWKMX BOAHbIX PaCTEHUA — MakpopUTOB — CUATAETCH OOHUM U3
NepCneKTUBHbIX HanpaBNEHWA B OYMCTKE CTOMYHbIX BOA. Makpodutbl 06nagaioT cnocobHOCTLIO yCBamBaTh
OpraHu4yeckme 1 MuHeparnbHble BELeCTBa M3 BOAHOM Cpefbl, HakannMBaTb TSKENble MeTanfbl, CHUXaTb
KONMMYeCTBO BMOreHHbIX dNEMEHTOB W CO3AaBaTh GnaronpusTHYK cpeay AN PasBUTMS MMKPOOPraHW3MOB.
[M03TOMY OHU CHMTAIOTCS BaXHbIM Bruonornyeckum 06bEKTOM B npoLeccax Gropemeauamm.

B uccnenoBaHum nayyarncs MakpoaneMeHTHbIA cocTaB Bruomaccel Makpoguta Eichhornia crassipes B
YCIOBMSIX YUCTON W CTOYHOW BOAbl. PesynbTathl aHanuanpoBanucb Ans ctebns n nucTbeB, KOpHER 1 obLei
Bromacchl. [laHHble HarnsigHO NPOLEMOHCTPUPOBAMM  CMOCOOHOCTb pacTeHUst MOrnowaTth  pasnuyHoe
KONMUYeCTBO MMHEPANOB B 3aBUCMMOCTY OT YCIIOBWIA €ro npouspactaHus (tTabnuua 1).

Obuiee konMM4eCTBO MakpoaneMeHToB B cTebnsx n nucTbsx Eichhornia, BbipalleHHbIX B NPECHON BOE,
coctasuno 276,31 mr/10 r. Ctebnu u nuctbsa Eichhornia ni CogepxaHue kanbuus v HaTpus B MUHEPANbHOM
COCTaBe NMUCTLEB YaCTUYHO paBHbI KakoBa gons yvactus? CopepxaHue kanbuyus coctasuno 65,78 mr/10 r,
4To cooTetcTByeT ypoBHO 23,81% , a HaTpus — 63,99 mr/10 1, yto cooTBeTCTBYET YpoBHIO 23,16%. 310
cnyyunock. BoT aTo. ABa K anemeHTy ¢ocop 3akpbiBaTh ypoBeHb 62,94 mr/10 r, ypoBeHb 22,78% uHaukatop
C COCeA BCTaN W Kanuii OTHOCUTENBHO HU3koe copepxanne — 43,40 mr/10 r, Ha yposHe 15,70%. Bbino ycTa-
HOBMEHO , YTO COAEepXaHue MarHus coctaenseT 36,66 mr/10 r, yto coctaBnseT 13,27 % ot o0bLiero konuye-
CTBa MaKpPOHYTPUEHTOB. YETBEPTLIN MECTO 3aHATLIN ecnn , To cepa 3,53 mr/10 r unm obmin cymma cocTae-
nset 1,28%. MACco camblil HU3KWA Bann BbipaxeHue JNXOPHUS YACTbIN Boda cTebenb, BbIpalleHHbIN B yCro-
BMSX M 3NEeMEeHTbI B NUCTbsAX nopsigok Ca > Na > P > K > Mg > S cHuxatbes Oblna caenaHa 3anuch .

UncTbi B BOAE KyNbTUBMPOBAHHbIN AUXOPHUS KOPEHb B BMOMACcCe MakpOHYTPUEHTOB 0OLLMA Konnye-
ctBo cocTasnset 369,87 mr/10 r caenan. Ctebenb 1 IUCTbS C B CPABHEHWN Y KOPHSA Kamnuin AenNUTLCS OCTPbIN
npesbiwatowmnin 123,59 mr/10 r unm obwmin ymepno Ha yposHe 33,41% ot obLero umcna. 310 MHAMKATOP Yu-
CTbI Bofa CTeBENb U B YCIIOBUAX K NIUCTbAM YBENMYEHWe konndecTBa kanus B 2,85 pasa Ha pucyHke noka-
3aHo cogepxanue Hatpus : 78,34 mr/10 r, uto coctasnset 21,18%, a kanbuus: 76,50 mr/10 r, 4To cocTaBnseT
20,68%. noutn Ha TOM e ypoBHe Obino onpegeneHo . ®ocop y KOPHA 3aMETHbIA CHU3MNOCH [0 YPOBHS
36,72 mr/10 1, yto coctaenseT 9,93% , atoT crebernb U K NUCTbAM N0 CPaBHEHWIO € nokasaTenem Ha 41,7%
Hwxe. Marnui 48,01 mr/10 1, ¢ 12,98% oTHocUTeNbHO CTabunbHbI cnesa , cepa W 6,71 mr/10 1, ypoBeHb
1,81%. 3anucbiBaTb cOenaHO B KOpHE pacnpeferieHne MakpoaneMeHTOB 3akOHHOCTb K > YMeHblueHue
npoucxoanno B crieaytowlem nopsiake: Na > Ca>Mg>P > S.

OkaBa B BoAe KynbTUBMPOBaHHbIN 3nxopHust obuwmit bruomacca coctasnsiet 873,31 mr/10 r. genan w
JTO NeKkapcTBO YACTOE . BOAA K BapuaHTy No cpaBHEHMO € 35,2 % Bbiwwe . Kanuit aTOT Ha 3emne Takke npe-
nmyLectso Cogepxanue kanbuus: 274,14 mr/10 r Ha yposHe 31,39 % . Copepxanue kanbums: 234,74 mr/10 1
, C copepxaHuem kanbums 26,88 %. BTopon cogepxaHune Hatpusi coctasuno 155,72 mr/10 1, uto Ha 17,83%
MEeHbLLE , YeM B YMCTOM BUAE. BOAA B BEpCUM 0bLwuin k Briomacce oTHocuTensHO ons cHuaunack ¢ 22,03%
po 17,83% . CopepxaHue doccopa coctasuno 94,06 mr/10 r, yto coctaenset 10,76 % , a marHua — 102,11
Mr/10 r, yto coctaBnsieT 11,69 %. 06l B KONMYECTBE 3aKpbIBaTb MHAMKATOPLI BblpaxeHue caenan . [1ga
cpeda Mexay CpaBHeHWe aHanu3 4To nokasasno, YTo 370 Obina yTeyka. BoAa yCrnoBus B QUXOpHUM obLyee
HaKoMneHne MMHeparnoB Bce B opraHax CnpaButcs . OToro ByAeT AOCTaTOYHO. PACcTEHUS 3arpsisHEHHbIN K
OKpyxatoLen cpeae Broxummyeckuin agantauns , rmaBHbIM 06pa3oM , TPAHCMOPT KaTUOHOB MOAKPENNeHNe
yepes MOHHbI HanaHc xpaHuTb cTpemnexne oTpaxeHue OH/OHa/OHo .

bbino  obHapyxeHo, uto Eichhornia macrophyte o6nagaer cnocobHOCTbO — HakannuBaTb
MaKpO3NIEMEHTbI B CTOYHbIX BOZAX, OCOOEHHO Kanuii, kanbLuii U HaTpui, B BONbLUMX KONNYECTBAX B CBOEM
Buomacce. Ota 0CODEHHOCTb CO30AET HAyYHYK OCHOBY ANst 3H(PEKTUBHOTO WCMONb30OBAHNS AaHHOrO
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pacTeHnst B GMONOTMYECKO OYMCTKE CTOYHBIX BOA U nepepaboTke NonyyeHHo GuoMacchl B Ka4ECTBE Chbipbs
NSt OpraHNYECKIX Ya00peHMUil.

Tabnuua 1
MakpoaneMeHTHbIN COCTaB U KOonn4YecTBo buomacchbl Makpoduta Eichhornia crassipes,
BbIpalLeHHOro B npecHon U ctouHou Boge ( mr/ 10 r cyxoun 6uomacchl)

K Ka Het M Mr C o6
Ne Mokasarenu BonHa gnuHbI 1, HM
766,490 | 317,933 | 589,592 | 213,6170 | 285,213 | 181,975

Crebnu u

nncTbA mr/10r | 43,395 | 65.78 63,997 62,941 36,660 3530 | 276,311
1 SNXOPHUK, )

BbIpaLLEHHOM

B NPECHOM % 15.70 23.81 23.16 22.78 1327 [1.28 100

BOAE.

Crebnm

NNCTBS mr/10r | 7415 | 77,224 | 78,536 74,982 35,681 5987 | 346,925
9 3MXOPHMK,

BbIpaLLEHHOM

B CTOYHbIX % 21.48 22.26 22.64 21.61 10.29 1.73 100

BOAAX.

KopeHb

VXOPHMM, mr/10r | 123,589 | 76,495 | 78,344 36,718 48,014 6708 | 369,868
3 | BblpaLLEHHbIN

B NpecHou % 33.41 20.68 21.18 9.93 12.98 1.81 100
BOfE.

KopeHb
3MXOPHMK,
4 | BblpalleHHbIN

B CTOYHbIX % 37.92 29.92 14.66 3.62 12.62 1.25 100
BOAAX.

mr/10r | 199,625 | 157,512 | 77,180 19,073 66,433 6,963 | 526,386

Obwas
Buomacca mr/10T | 166,984 | 142,283 | 142,314 | 99,659 84,674 | 10,238 | 646,179
Eichhornia,
BbIpaLLEeHHO
B NPECHOM % 25.84 22.02 22.03 15.42 13.10 1.59 100
BOAE.

Obuwas
6V|ou:nacca mr/10r | 27414 | 234,736 | 155,716 94,055 102,114 1255 | 873,311
Eichhornia,
BbIpaLLEHHOM
B CTOYHbIX % 31.39 26.88 17.83 10.76 11.69 1.44 100
BOJaX.
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YNK581.4

KMENCTOrAMMA Y NPEACTABUTENEN
POJIA CAMPANULA L.: MOP®OJIOI WA,
JKONOrMYECKWE DAKTOPDI W
PENPOYKTUBHAA CTPATEIUA

HUTMATYJITAH BAJINM BAJIEPbEBUY

yuuTenb bruonoru u reorpadum
I'BOY «BeluHsKOBCKas LLKOMIa MMEHM NOSIHOTO Kaearnepa opaeHa Cnasbl B.I1. bextuHay

AHHoTaums: B ctatbe paccmaTtpuBaeTcs SBIEHME Kneictoramuu y npeactaButenein poga Campanula L. —
cneuman1a3npoBaHHo opMbl CaMOOMbINIEHMS, MPU KOTOPOW LBETKM HE PacKPbIBAKOTCS, @ OMNOLOTBOPEHME
npoucxoauT BHyTpU GyToHa. MpoaHanuanpoBaHbl MOPOOrMyeckne 0COBEHHOCTH KNENCTOraMHbIX LIBETKOB
y C. castigliana, C. incanescens n C. uniflora. OnucaHbl 3K0NOrM4yeckue hakTopbl, 3anyckarowme passutme
KMEMCTOramMHbIX LIBETKOB, BKIIHOYAsH BbICOKOTOPHbIE M apKTUYECKME YCIOBMS, 3aCyLUvBble MECTOOBUTaHNS U
CKanbHble TpeLyHbl. PaccMOTpeHbl OHTOrEeHETUYECKME acnekTbl (POPMUPOBAHMS PasHbIX TUMOB LIBETKOB. [10-
KasaHa posib KNemcToramny B penpoAyKTUBHON CTpaTerMm BUAOB Kak MEXaHW3Ma PEnpOayKTUBHOMN CTPaxoBKM,
obecneunBaloLLero CeMeHHyK NpoayKuMio B HebraronpusTHbIx ycrnosusix. Ha ocHose pabot Y. [JapsuHa,
C.W. KopXMHCKOro 1 COBPEMEHHBIX CCMeA0BaHM 0BOCHOBAHO 3BOMIOLMOHHOE 3HAYEHWe KNEecToramMmmnn Kak
afanTauuy K aKkCTpeMarbHbIM YCNIOBUSIM U Mepexoaa OT ayTOpuamnHra K MHOpUanHry.

KnioueBble crnoBa: knenctorammusi, xasmoramusi, pog Campanula, KONOKOMNbYMKM, NOSIOBAs M3MEHYNBOCTD,
penpoaykTMBHas  CTpaTerus,  camoonbineHwe,  agantauus, Campanula  castigliana, Campanula
incanescens, Campanula uniflora, 3Bontouns, NHOPUANHT.

CLEISTOGAMY IN REPRESENTATIVES OF THE GENUS CAMPANULA L.: MORPHOLOGY,
ECOLOGICAL FACTORS, AND REPRODUCTIVE STRATEGY

Nigmatullin Vadim Valerievich

Abstract: The article examines the phenomenon of cleistogamy in representatives of the genus Campanula L.
— a specialized form of self-pollination in which flowers do not open and fertilization occurs inside the bud.
Morphological features of cleistogamous flowers in C. castigliana, C. incanescens, and C. uniflora are ana-
lyzed. Ecological factors triggering the development of cleistogamous flowers, including high-mountain and
arctic conditions, arid habitats, and rock crevices, are described. Ontogenetic aspects of the formation of dif-
ferent flower types are considered. The role of cleistogamy in the reproductive strategy of species as a mech-
anism of reproductive assurance ensuring seed production under unfavorable conditions is shown. Based on
the works of Ch. Darwin, S.I. Korzhinsky, and modern research, the evolutionary significance of cleistogamy
as an adaptation to extreme conditions and a transition from outbreeding to inbreeding is substantiated.

Key words: cleistogamy, chasmogamy, genus Campanula, bluebells, sexual variability, reproductive strategy,
self-pollination, adaptation, Campanula castigliana, Campanula incanescens, Campanula uniflora, evolution,
inbreeding.
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Kneitctoramusi (OT rpey. KAEIOTOG — 3aKpbITbIN W yApOS — 6pak) npeactaenseT cobon cneunanuanpo-
BaHHY0 (POPMY CamOOMbINEHNs, NPU KOTOPOW LIBETKM HE packpblBalTCA, a ONNOLOTBOPEHWE MPOUCXOAUT
BHyTpu ByToHa [6, €. 11-13]. 370 KpalHss cTeneHb cneynanusaumm camoonbieHnst U OQHOBPEMEHHO NpW-
cnocobrneHne, obecneuvBatoliee paseBuTMe CeMsH B HebnaronpuatHelX ycnosusix [6, ¢. 18-19]. B
poge Campanula L. kneictoramusi BCTpe4aeTcs OTHOCUTENbHO PeAKO, HO OTMEYEHa Y HECKOMbKIX BULOB, YTO
Aenaet e€ LeHHbIM 06BEKTOM ANS U3YYeHUS 3BOMIOLMOHHBIX U 3KOOTMYEeCKUX agantaunid. Y KOOKOSIbYUKOB
KneicToramHble LBeTKWN 0BbIYHO pa3BMBAOTCA Hapsiay C HOPMarbHbIMK, OTKPLITBIMU (Xa3MOraMHbIMK) LiBeT-
kamu, 0bpasys CMeLLaHHy0 penpoaykTueHyto ctpateruio [10, c. 7-8].

[NepBble yNOMUHaHUS O KNencToraMun y KOMOKONMbYMKOB BCTpeyatotcs B pabotax Y. [apsuHa. OH oT-
Meuyan, YTo KnencToramHble UBETKWU Specularia perfoliata 3ameyvaTenibHbl TEM, YTO OHU 3aKPbITbl TUMMAHOM,
06pa3oBaHHbIM PyAMMEHTAPHLIM BEHYMKOM, U HE UMEIOT HWUKAKOro crieda 0TBepCTUs. Thl4MHKM BapbypyOT OT
3 0o 5, kaK n vawenucTukm [7, c. 3-8]. Cop Ix. M'ykep 1 foktop TOMCOH YCTaHOBUIN, YTO HEKOTOPbIE MHAWI-
ckue Buabl Campanula npoayuMpyIoT ABa TUNa LUBETKOB: 6onee Menkue, pacnomnoxeHHble Ha 6051ee AfMHHBIX
LiBETOHOCAX, C MHA4e CHOPMMPOBAHHLIMM YalLenucTukamm u bonee wapoBuaHoOW 3ass3bto [7, ¢. 10-12; 12—
14]. 3K UBeTKM 3aKpbITbl TUMMAHOM, NoAobHO Specularia. HekoTopble pacTeHus npogyuupytoT oba Tuna
LiBETKOB, Apyrue — TOMbKO OAuH; oba aatoT obunbHble cemeHa [7, . 13-14]. Mpoceccop Onueep Takxe
Habmtogan y Campanula colorata UBETKM B MPOMEXYTOYHOM COCTOSHUWM MEXAY KMEMCTOraMHbIMU U COBep-
LWEeHHbIMK [2, ¢. 37-38].

OyHaaMeHTanbHOE MCCrnefoBaHue KrenctToramu y Konokonbunkos Gbino nposegeHo C.A. KopwuH-
ckum B 1898 ropy [8, c. 14-15]. OH nogpobHO onucan knenicToramHble UBeTku y Campanula castigliana L.
n Campanula incanescens Boiss., ak3eMnnspbl KOTOpbIX XpaHaTtcs B repbapun BVIH PAH (LE). Y aTux Bugos
Hapsgy C HOpMasbHbIMM Xa3MOramMHbIMW LIBETKaMI Pa3BMBAKOTCS CReLMan1aMpoBaHHble noberu ¢ Menkumu
3aKPbITbIMK LIBETKAMM.

MMoBern, HecyLyMe KnencToraMHble LIBETKU, XapakTepu3ytTes crnegyowym 0COBEHHOCTAMMU: OHU NO-
HVKaloLLmMe, CBMCaloLLME, ANIMHON OT 2—4 ¢M B 0cHOBaHMM nobera 4o 10 cM, Npu 3TOM KNencToramMHble LiBETKM
UMeKT anameTp Bcero 1,5-2 MM, TOraa Kak HopMasbHble LBETKU Y 3TUX BUAOB 3HAYMTENBHO KpynHee. Mop-
(hornoruyeckoe onuUcaHue KnencToramHbIX LBETKOB MOKa3blBAET CYLLECTBEHHbIE OTINYUS OT HOPMAsbHbIX: Y
0BbIYHbIX LiBETKOB YalLeyka 0BpaTHOKOHUYECKOM (HOPMbI M €€ JONW B TpU pasa ANvHHEe 3aBA3n, Toraa Kak y
KNencToramMHbIX LIBETKOB 3aBSi3b CKEEHa CBEPXY W CHabxeHa MarneHbkumu npuagatkamu. [Jonu valleyku anu-
Hon 0,8—1,2 MM HE COMKHYTbI, kak B ByTOHax HOpMasnbHbIX LBETKOB, @ OTCTOAT APYr OT Apyra, BEHUMK UMEET
TpeyronbHble 3yOupl, B LBETKE UMEETCS 5 ThIYMHOK C ANIMHOM ThiumHOYHOM HUTK 0,16-0,20 MM. TbINbHMKKM
onameTpom 0,4 mm copepxat 60-80 MbibLEBbLIX 3EPEH, KOTOPbIE MO CTPOEHUIO U pa3mMepam CXO4HbI C HOp-
ManbHbIMK, @ 3aBsA3b LiBeTKa AOCTMraeT OKono 3 MM B auameTpe, obpasys B kopobouke 50-60 cemsH.
Y Campanula incanescens kneictoramHble LBETKW pacronoxXeHbl y 0CHOBaHWS cTebns [3, ¢. 5-6].

AnanTuBHbIA CMbICT 3TOM POPMbI M3MEHUYMBOCTM, packpbiThi C.A. KOpXMHCKAM, 3aKnovaeTcs B TOM,
4TO NPaKTUYECKM BCE CeMeHa 13 kopoboyek, 06pa3oBaBLLMXCS U3 0ObIYHbIX LBETKOB, NONaAAT Ha AHO YL e-
Inbs, U TOMBKO CEMEHa, ChopMUPOBaBLLMECS B KOPOBOUKaX M3 KIENCTOraMHbIX LBETKOB, OKa3blBalOTCS B Tpe-
LyMHaX ckan 1 LatoT NOTOMCTBO. Takum 0Bpasom, Knenctorammusi y 3TuX BUOOB CBSi3aHa C U3MEHEHWSMU B
CTPYKTYpe Lienbix NoGeros 1 ABASeTCS NpUcnocobneHnemM K pacceneHnto B 0CoBbIX FOpHbIX YCHOBUSX.

Y Campanula uniflora — BbICOKOQPKTUYECKOrO BMAa — KNEMCTOraMus NpuHUMaeT uHyto dopmy. Mccnego-
BaHWS, NpoBeAEHHbIE B peHnaHamm 1 VicnaHonn, nokasanu, YTo B TO BPEMS KaK rpeHnaHackvue nonynsuuy
UMeroT TUNnYHoe Ans poaa Campanula pa3BuTie LBETKOB, UCNAHACKME LBETKA KnaccuuumpytoTes kak npe-
AaHTe3Hble KrencToramuble [9, ¢. 16-18; 1, ¢. 12-14]. 310 03HauaEeT, YTo NbiNbLA NONAAAET Ha PbinbLe 40 TO-
ro, kak 6yToH packpbiBaeTcs. B obenx nonynsuusx pacteHus okasanuchb NpenmMyLLecTBEHHO UHOpeaHbIMU, He-
CMOTPS Ha NPOTAHAPMIO C BblAENEHWEM MbifbLbl A0 PacKpbITUS LBeTka. XK13HecnocobHOCTb CeMsiH Bbina BbICO-
KOW, a npopacTaHne BbiCTpbiM nocne obpabotkm GA3 B 0benx nonynsuusix, HO MPOpPacTaHMe UCNaHACKMX ce-
MSIH 3aepxvBarnoch Ha Hegento [9, ¢. 14-15]. 3T0T MeTOA OTNOXEHMS MbIfbLbl MIHTEPNPETUPYETCS KaK BTOPUY-
HbI MEXaHW3M PEenpOAYKTUBHOM HAZEXHOCTH, 06ecneunBaroLLmMii CeMeHHy npoaykumio [9, ¢. 20-21].

Kneictoramusi y KOMOKOMbYMKOB MOXET BbITb MHAYLMPOBAHA pasnuyHbIMK 3KONOTUYECKAMI (hakTopa-
Mn. Y C. castigliana v C. incanescens TpUrrepoM CryxaT 3KCTpemasnbHbIE YCNOBUS CKamnbHbIX MecToobuTa-
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HWiA. Y C. uniflora — cypoBble apKTUYECKUE YCIOBUS C OrPaHUYEHHBIM YUCTIOM OMbINUTENEN. Y HEKOTOPbIX BU-
[0B KnencTorammsi MoxeT ObITb CBSi3aHA C CE30HHbIMM W KMMAaTUYeCcKuMmM haktopamu — hoTonepUoaoMm,
TEMMNEepaTypon UM BNaXHOCTbI0. HEeNnoCTosHHAsA Knernctoramms MoxeT ObiTb 06yCroBeHa 3acyXxom, BbICOKOM
WK HU3KOW TemnepaTypoit. Kpome Toro, KnemcToramHble LBETKM YacTo 0BpasytoTcs B HikHei, bonee ctapor
JacTu nobera, YTO MOXET ObITb CBA3AHO C OHTOrEHETUYECKUM CTapeHUEM UMK pacnpeaeneHnemM pecypcos. Y
MHOTMX BUOOB KOMOKOMBbYMKOB Xa3MOramMHble LIBETKM 4acTO CONPOBOXAAOTCS KNENCTOraMHbIMU B HUXHEN Ya-
cTu cougeTma [1, . 22-24].

OHTOreHeTUYeckne acnekTbl Knemctoramuy NpeacTaBnsioT 0cobblit HTEpPec. PopMUpOBaHNE KIENCTO-
raMHbIX LIBETKOB — 3TO OHTOTEHeTNYeckoe cobbiThe, KOTOPOE, BEPOSITHO, ONPEAENSETCA Ha paHHUX CTagusX
pa3BUTMS LIBETOYHON MEPUCTEMbI. BaxHO onpeaenuTb, Ha kakom aTane pasBuTist nobera NPOUCXOAnT nepe-
KMOYeHWe ¢ NporpaMMbl Pa3BUTMS Xa3MOraMHOrO LIBETKA Ha KNEeNCTOramMHblid. Y OAHOTO ¥ TOrO Xe pacTeHus
MOryT OAHOBPEMEHHO MpUCYTCTBOBATL 06a TUMa LIBETKOB, YTO FOBOPUT O TOM, YTO PELUEHUE O TUMe LBeTka
NPUHUMAETCA Ha YPOBHE OTAENbHOM MEPUCTEMbI W MOXET 3aBWUCETb OT €€ (PU3NONOrMYECKOr0 COCTOSHUS.
Bo3MOXHO, KnencToramHble LBETKM (hOPMUPYIOTCS B YCIOBUSX AeduumuTa pecypcoB, Korga npou3BOACTBO
KPYMHbIX, «Z0POrMX» Xa3MOraMHbIX LIBETKOB SKOHOMUYECKN HEBBIFOAHO.

Ponb knenctoramun B penpomyKTUBHOM CTpaTerMn KOOKOSIbYMKOB MHOrorpaHHa. Bo-nepBebix, 910 pe-
NPOAYKTUBHAS CTPaxOBKa — KNencToraMmus rapaHTMpyeT Npou3BOACTBO CEMSH Aaxe B OTCYTCTBUE OMbIMTE-
nen. 310 0COGEHHO BaXHO AN BWAOB, 0OWUTAIOWMX B SKCTPEMANbHBIX UM HEMpenckasyeMblX YCRoBUsX
(Hanpumep, C. uniflora B ApkTuke). Bo-BTOPbIX, 9KOHOMUS PECYPCOB — KNENCTOraMHble LBETKM 0BbIYHO MEHb-
e 1 NpoLe NO CTPOEHMIO, YTO MO3BOMSIET PACTEHMIO CIKOHOMUTL PEecypChbl Ha MPOM3BOACTBO CEMSH. B-
TPETBLUX, pacceneHne 1 akomnornyeckas cneumanmsaums — kak nokasan C.A. Kopxuxckui, y C. castigliana v C.
incanescens pasHble TWMbl LIBETKOB 06ECMeYnBatoT nonagaHne ceMsiH B pasHble MUKPOMECTOOBUTaHMS (4HO
yLienbs VS. TPeLmHbl ckan). B-4eTBEPTLIX, NOAAEP)aHNE FEHETUYECKON M3MEHUYMBOCTH — XOTS KreicToramms
NPUBOAMT K MHOPUAMHTY, HaNM4Me Xa3MoraMHbIX LIBETKOB NO3BOSSET NOALEPKMBATL NOTOK FEHOB U reHeTnYe-
CKoe pasHoobpasue B nonynsuuu.

OBOIMIOUMOHHOE 3HaYeHue Knenctoramun B poge Campanula TpyaHO nepeoueHuTb. Knenctoramus y
KOMOKONbYMKOB NpeacTaBnsieT cobOM MHTEPECHbIN MpUMeEp 3BOOLMOHHOMO nepexopa. Mccnegosanus C.
uniflora noOKa3bIBatOT, 4TO NPOM3OLLEN IBOIIOLMOHHBIN NEpeXo oT 0Tbopa Ha ayTOPUANHT B NPeaKOBOW rpy -
ne K MHOPUAWHTY Y €ANHCTBEHHOMO UCTUHHO BbICOKOAPKTUYECKOro B1aa B poae [9, ¢. 22-24]. Knenctoramms,
BEPOSATHO, 3aKpenunach kak agantauus K KONOHMU3aLmMmn SKCTpeManbHbIX MecToobutaHuin. Kpome Toro, kne -
cToramusi BO3HWKana B pasHblX nuHuAX Campanula He3aBUCMMO, YTO TOBOPUT O €€ afanTUBHOM LIEHHOCTM.
VHTepecHo, 4yto cpean Campanula KnencToramHble BUbl YacTo SBMSKOTCS OAHOMETHWKaMM Unu obutaTens-
MW HapYLIEHHbIX MECTOOBUTAHMIA.

lMpoBeOEHHbIN aHanM3 nokasblBaeT, YTO Knenctoramus y npeactasutenen poga Campanula L. npeg-
cTaBnsieT coboi CNOXHOe afanTMBHOE SIBMEHME, OXBaTbIBaKOWEE MOPGONOrnieckne, aKOMormyeckne, OHTo-
reHeTUYeckne 1 3BOMIOLMOHHBLIE acnekTbl. Mopdonornieckue 0cobeHHOCTU KNencToraMHbIX LBETKOB BKIHO-
YatoT PeayKLUMI0 BEHUMKA, MBMEHEHME YMCMa ThIYMHOK W YaLENMCTUKOB, HaNM4Me 3aKpbIBatoLLETO MEXaHWU3Ma
(TMnaHa) v n3meHeHne hopMbl 3aBs3n. JKonornyeckie hakTopbl, 3anyckarLlwme KnencToramuto, BKIOYaT
9KCTpEMarbHble YCIoBUS BbICOKOTOPUIA M APKTUKM, 3aCyLUNMBLIE CKaNbHbIE MECTOOOUTaHMS, a TakKe Ce30H-
Hble W KnUMaTuyeckne mameHeHus. OHTOrEHETUYECKME acneKTbl CBA3aHbl C PaHHUM MEPEKToYEHEM Npo-
rpamMmbl Pa3BUTHS LIBETOYHON MEPUCTEMBI U PECYPCHBIMI OrpaHnyeHUsIMI. PenpoayKTuBHas CTpaTerus knen-
cToramu obecneynBaeT PeENPOAYKTUBHYIO CTPAXOBKy, 3KOHOMUIO PECYPCOB, pacceneHne B crneumdguyeckme
MWUKPOMECTOOOMTAHNS 1 NOAAEPKaHNE TEHETUYECKON W3MEHYNBOCTU. OBOMIOLMOHHOE 3HAYEeHWe KnencTora-
MWW 3aKMNKYaeTcs B nepexoae oT ayTohpuanHra K MHOpMAMHIY Kak aganTaumm K SKCTpeMarnbHbIM YCHOBUSM.

Takum 06pa3om, KNencToramms y KONoKOMbYMKOB SBNSIETCS KIHOYEBOM afanTauuen, No3BONSOLEN Bu-
Aam poaa Campanula ocBamBaTb 3KCTPeMarnbHbIE MECTOOOMTaHMS 1 06ecneumBaTb PENpPOAYKTUBHBIA yCNex B
HecTabunbHbIX ycnoBusix. [lanbHeiwmne neenefoBaHns OMKHbI ObITb HanNpaBreHbl Ha AKCMepUMEHTanbHOe
n3yyeHne akTopoB, MHAYLMPYIOLMX KNEMCTOramunto, CPABHUTENbHDIA aHanm3 reHeT4eckoro pasHoobpasmus
nonynaunin ¢ pasHbIMK TUNAaMKM LIBETKOB, a TakKe (PUIOrEHeTUYECKUN aHanu3 Ans onpefesieHns Jnucna Hesa-
BMCUMbIX BO3HWKHOBEHWIA KNECTOrammn B poge.

LVI MEXIYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W MPOCBELLEHWEN




AKTYANbHBIE BONPOCbI COBPEMEHHO HAYK 11 0BPA30BAHMA n

CnuMcoK UCTOYHMKOB

1. Egisdottir H.H., Thorhallsdéttir T.E. Breeding system evolution in the arctic: A comparative study
of Campanula uniflora in Greenland and Iceland // Arctic, Antarctic, and Alpine Research. — 2006. — Vol. 38,
No. 3. - P. 305-312.

2. Darwin Ch. The Works of Charles Darwin: Vol 26: The Different Forms of Flowers on Plants of the
Same Species. — London: Pickering & Chatto, 2016. — Chapter 9: Cleistogamic Flowers. — P. 1-14.

3. Campanula incanescens // Flora of Uzbekistan [OnekTpoHHbIN pecypc]. — Pexum poctyna:
URL: https://portal.cybertaxonomy.org (aata obpatienus: 04.07.2026).

4.  KopxwuHckun C.M. O knenctoramum supos Campanula I/ VsBectus Mmnepatopckon Akagemmm
Hayk. —1898. - T. 9, Bbin. 5. - C. 425-433.

5. Kneictoramus // bonbluas poccuiickast 3HUMKIoNeams [ONeKTpoHHbIA pecypc]. — Pexum goctyna:
URL: https://bigenc.ru (gata obpatyenns: 04.07.2026).

6. Campanulaceae // Flora of Uzbekistan [OnekTpoHHbIn pecypc]. — Pexum poctyna:
URL: https://portal.cybertaxonomy.org (aata obpatienus: 02.07.2026).

LVI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



n AKTYAJIbHbIE BOMPOCbI COBPEMEHHOM HAYKM 1 OEPA30BAHMA

YNK612.172.4

[EHAEPHBIE PAS/TWYWA B
JNEKTPODWA3NONION AN CEPAILIA:
CPABHUTE/IbHbIN AHAJIN3 AMIUTMTYL
3YbLI0B N UINTENIbHOCT MHTEPBAJIOB Y
MYXXUWH W KERLLWR

MY3bIYEHKO HO/INA ANEKCEEBHA,
LHATAPUHA ONIECA ANEKCAHQPOBHA

CTYOEHTbI
®rB0Y BO «BopoHexckuit rocyaapCTBEHHbIN YHUBEPCUTET»

HayuHbie pykosodumenu: CeemnaHa UeaHoeHa ynsesa
K.6.H., Oou,.

®Ir60Y BO «BopoHexckul 20cydapcmeeHHbIl yHusepcumemy
CynuH Baneputi Opbesuy

K.6.H., Oou,.

®Ir60Y BO «BopoHexckul 20cydapcmeeHHbIl yHusepcumemy

AnHoTauus: B 063ope npeacTaBneH aHann3 reHgepHbIX pasnnuynin B anekTpouanonorim cepaua, paccmoT-
PEHHbIX HA OCHOBE MapaMEeTPOB 3neKTpokapavorpaMmbl. MpoaHanuanpoBaHbl amnnuTyasl 3y6uos (P, QRS,
T) n pnutenbHocTb MHTepBanos (RR, PR, QT, QTc) y MyX4MH 1 XeHLMH pasnuyHoro Bospacra. Paccmotpe-
Hbl KNETOYHbIE MEXaHU3MbI W BO3pacTHas AMHaMMKa AreKTpoKapanorpacmyeckux napamMmeTpos.

KnioueBble cnoBa: anektpokapanorpacus, OKI, nonoBble pasnunyms, reHaepHble pasnuuns, nomoBbIe rop-
MOHbI, BapnabenbHOCTb CEPAEYHOT0 pUTMa.

GENDER DIFFERENCES IN CARDIAC ELECTROPHYSIOLOGY: COMPARATIVE ANALYSIS OF WAVE
AMPLITUDES AND INTERVAL DURATION IN MEN AND WOMEN

Muzychenko Yulia Alekseevna,
Shaparina Olesya Alexandrovna

Scientific adviser: Svetlana Ivanovna Gulyaeva,
Sulin Valery Yurievich

Abstract: The review presents an analysis of gender differences in cardiac electrophysiology, considered on
the basis of electrocardiogram parameters. The amplitudes of the waves (P, QRS, T) and the duration of the
intervals (RR, PR, QT, QTc) in men and women of different ages were analyzed. Cellular mechanisms and
age dynamics of electrocardiographic parameters are considered.

Key words: electrocardiography, ECG, sex differences, gender differences, sex hormones, heart rate variabil-
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dnekTpokapanorpadms npeacrasnseT cobon MeToq peructTpauun CyMMapHON SNEKTPUYECKON aKTUB-
HOCTM MWOKapZa, OTpaXxaroLlen nocneaoBaTenbHOCTb Aenonapusauun n penonspusauuy npeacepani u xe-
nygoukoB. WnTepnpetaums OKI ocHoBaHa Ha aHanuae mopdonorum 3ybLoB, UX amnanTya U AnUTENBHOCTY
WHTEPBaNoB MeXAy HUMM, YTO MO3BONSET AMArHOCTMPOBATb HAPYLUEHUS pUTMa, MPOBOAMMOCTM, ULLEMUIO
MUOKapaa 1 OLEHWUTb PUCK BHE3AMHOM CEPAEYHON CMEPTH.

Mo gaHHbIM NUTEpaTypbl, CTb CBEAEHWS O FeHAEPHbIX PasnnumMax napameTpoB aneKTpokapamorpam-
Mbl. OCOBEHHO BbIpaxXeHbl 3TW pasnyMs nocne NofoBoro Co3peBaHns, Korga noj BAUsSHWEM NOSOBbIX CTe-
ponZ0oB (POPMUPYIOTCS YCTONUMBbIE NEKTPOU3NONOrNYECKNE NATTEPHBI.

Takum 0bpa3om, aHann3 reHaepHbIX pasnuumin B napameTpax IKI SBisieTcs akTyanbHOW 3agadven co-
BPEMEHHOMN KapaMosiorun, UMEOLLEN Kak (yHOAMEHTamNbHOE, Tak U NPUKNagHOe 3HaYeHMe.

P-BONHa COOTBETCTBYET ANEKTPUYECKOMY UMMYMbCY, PaCNPOCTPAHAIOLLEMYCS N0 NPeaCepansaM, 1 cry-
XUT MapKepom ux Aenonspusauuun; no eé amnauTyae v AnUTeNbHOCTU CyasaT O NPOBOAMMOCTY B aTpUOBEH-
TPUKYSISIPHOM Y311e W COCTOSHWUW NpeAcepaHoro Muokapaa. Mo AaHHBIM nUMTepaTypbl, Y XEHLWWH amnnuTtyga
P-BOMHbI BbIlLE, YEM Y MYXYWH, O4HAKO B 060MX MoOfax OHa NMPOrpecCMBHO YMEHbLLLAETCS C BO3PacTOM; Npu
9TOM [JIMTENbHOCTb P-BOSHbI JOCTOBEPHO KOpPOYE Y KEHWMH. B MHoroueHTpoBoM uccnegoBaHun MESA
YCTaHOBIIEHO, YTO Y XeEHLMH 0TMeYaeTcs bonee kopoTkas AnUTENbHOCTb P-BOMHbI BO BCEX STHUYECKUX rpyn-
nax, YTo yKasblBaeT Ha YCTOMYMBOCTb AAHHOMO pasfnymsi HE3aBMCUMO OT PacoBOW MPUHALNEXHOCTH [3, C.
128]. KrmHu4eckn 3Haummo, YTo KOpPOTKME P-BOSHbI Y XEHLUMH COYETAKTCS C MEHbLLEN ANUTENbHOCTBI0 NO-
CregyoLmx MHTepBaroB, 4to TpebyeT yyéTta npu auddepeHLmanbHoi AMarHoCTUKe.

KomnoHeHTbl QRS-komnnekca (Q, R, S) oTpaxatoT nocrnegoBaTesibHyo AEN0NSpU3aLmMio MeXoKenyao4Kko-
BOW NEPeropoaKm 1 xenyaoykos. Mo AaHHbIM UCCIeA0BaHUIA, Y MyXYMH aMmnnuTyga Bcex coctaensowmx QRS
BbILLE, YTO CBSA3aHO C BOMbLUEN Maccom NEBOro xenyaoyka 1 6onee BblpaXeHHON ANEKTPUYECKON aKTUBHOCTHIO
Muokapaa. Y xeHwmH QRS-koMnneke yxe u MeHee aMniMTyAHbINA, YTO cornacyeTcs ¢ 06Len TeHaeHUMen K
MeHbLUer mMacce xenynoukos [1, c. 130]. B pabote Makaposa W.10., npoBeAEHHOM Ha LLKOMbHMKAX W CTyOeHTaxX
MeaNLMHCKOro Konmneaxa, yCTaHOBMEHO, 4T amnnmuTyaa 6onblumHeTea 3y6uos OKI y toHOLWe Bbile no abco-
TIOTHOW BENUYMHE, YeM Y AEBYLUEK, YTO OOBACHAETCS BIMSHUEM MYXCKUX MOMOBbIX TOPMOHOB Ha pa3mepb
MWUOKapAOoB XenyaoykoB cepaua [5]. Takum 0bpas3om, reHaepHble pasnuuns B napametpax QRS-komnnekca
NPOSIBASKOTCA NOCIe NOMOBOrO CO3PEBAHNS U COXPAHSAOTCS Ha MPOTSHKEHUM B3POCTON XW3HU, YTO YKa3blBaeT Ha
NPsSIMy}0 POSib aHAPOreHOB B (POPMUPOBAHUM 3NIEKTPUYECKMX CBOMCTB MMOKapAa. CornacHo uccnegosanuio Tran
T.H., npoBeaéHHOMy Ha cTygeHTax, amnnutyaa QRS B otBegeHU V2 y MyXUnH 3HAUYNTENBHO BbILLE U YMEH b-
LIaeTCca C BO3PACcTOM, TOrfa KaK Y XEHLUMH 3HAYeHWs OCTatTCH OTHOCUTESNTBHO MOCTOSHHBIMK [3, €. 129]. Kak
OTMeYatoT aBTopbI paboThl, 3TO pasnuyme COXpPaHAETCS Jaxe Nocne KOPPEKLMM Ha Maccy Tena u Maccy nesoro
XernyaouKa, 4to yKasblBaeT Ha HEMoCcpeaCTBEHHYHO POIib MOMOBbLIX CTEPOUA0B B (DOPMUPOBAHUM 3NIEKTPUYECKMX
CBOWCTB MUOKapAa. ITW AaHHble cornacytoTes ¢ Boisogamu Carbone et al. 0 ToM, YTO pasnuuns NPoSBNAITCS
BO BCEX STHUYECKUX Ipynnax U He YCTPaHSTCS NOCne KOPPEKUMN Ha aHTpOroMeTpuyeckue napameTpel, YTo
NOATBEPXKOAET rOPMOHANbLHYI0 NPUPOAY ANeKTpodmanonornyecknx ocobeHHocTen [3, ¢. 129]. BuayansHo Myx-
Ckiie 1 xeHckue BapuaHTbl QKT nerko pasnnumMbl MIMEHHO MO COOTHOLLEHUIO amnnmuTya komroHeHToB QRS B
CTaHZaPTHbIX 1 NpeKopAnanbHbIX 0TBeaeHusX [2, ¢. 80].

Ha 3KI" T-BonHa COOTBETCTBYET 3NEKTPUYECKOMY MPOLIECCY BOCCTAHOBNEHNS (PEnonsapuaaLnm) xeny-
[04KOB; MO €€ MOPMONOrMM CyasT O COCTOSHUM MUOKapZa M pucke apuTMui. 1o gaHHbIM nuTepaTypel, Y
EHLWMH T-BOMHbI UMEIOT MEHbBLLYIO amMnanTyay U 60MbLUy0 ANUTENBHOCTb, pasnnyne 06HapYXEHO BO BCEX
BO3paCTHbIX rpynnax, KpoMe aeteit 57 neT. Y MyX4uH BoCxoasLiee nneyo T-BOMHbI Kpyye, 4TO NPUBOAMT K
Bonee KOPOTKOMY MHTEPBAIY OT Ha4ana 40 BEpLUMHbI 1 MeHbLLen obLei AnutenbHocTh T-BonHbl [3, ¢. 130].
B oTnunume ot aanHbIx 0 QRS-komnnekce, rae pasnuuns 06ycnoBmneHbl NpeMmyLLeCTBEHHO Maccol MUoKapaa,
Mopdbonorus T-BOMHbI HAaNPAMYKO CBA3aHa CO CKOPOCTbIO penonspusauun. B uccneposanum Prajapati C. no-
Ka3aHO, UTO MYXCKWe U xeHckue BapuaHTbl IKI nerko pasnuummbl BU3yanbHO: Y Myx4nH Bonee Bbicokas J-
TOuKa, bonee kpytoir ST-cermeHT w Gonbluas amnnmtyga T-BOMHbI, ykasbiBawwme Ha Gonee ObICTPyHO
HayanbHy0 penonsapu3aLmio 1 TUNYHBIA BapUaHT paHHer penonspusauni. Kak yctaHoBUAM aBTopbl paboThl,
TECTOCTEPOH YCKOPSIET Xenya0uKOBY0 penonspu3auuio, CHuxas Tok L-Tvna KkanbLmus B KapauoMmoLmTax, Yto
obbsAcHAET Bonee BbICOKYH aMnaMTyay W KOPOTKYHO AMUTENbHOCTb T-BOMHBI Y MY)XYWH MOCME MOMoBOro Co-
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3peBaHus [2, ¢. 80]. Y xeHwwmH Gonee nnockas u pactaHyTas T-BOMHa coveTaeTcs ¢ YANMHEHHON penonspu-
3auueit 1 NOBbILLEHHBIM PUCKOM BpaanKapans-3aBUCUMBIX apUTMUN.

WuTepsan RR v yacToTa cepaeyHbiX COKpaLLEHU XapaKkTepuayT puTM cepaua v BereTaTueHblin 6a-
naHc opranusma. o gaHHbIM nutepatypbl, YCC y XeHWWH Ha ~7% BbiLLe, YeM Y MYXUMH, Ha4YuHas ¢ nepuo-
ia NMOMOBOrO CO3PEBaHNS, OOHAKO C BO3PaCcTOM 3TO pasnunyne nocteneHHo cHkaetes [1, ¢. 128]. B uccnego-
BaHuM Tran T.H. nonyyeHbl 3HaveHns YCC xeHwmH 83 ya/muu npoTtue 80 ya/MuH y MyxumnH. B paboTte oTeve-
CTBEHHbIX aBTOPOB, BbINOMHEHHOM Ha CTyAeH4Yeckon nonynauun, YCC coctasuna 79,4 £ 3,57 yo/MuH y CTy-
AeHTOK 1 72,1 + 4,09 ya/MuH y cTyaeHToB [7]. YBenuyeHne Bo3pacTa accouumnposaHo ¢ bonee Bbicokoin YCC
1 KOPOTKMM RR TONBKO Y XEHLLMH, 4TO CBA3AHO C pasfiminsMn B TOHYCe BEreTaTUBHOW HEPBHOW CUCTEMBI; KaK
YCTaHOBWUIN UCCEA0BATENN, KEHLLUMHBI UMEOT 60nee BbICOKUIA BararibHbIA TOH 1 MeHbLUY0 BapuabenbHOCTb
cepaeyHoro putma [2, ¢. 80]. OTv AaHHble KoppenupyT ¢ Bonee ANMHHON penonsipusaumen Y XeHWwmuH n mo-
FYT YaCTUYHO OO BACHSATD UX MOBBILLEHHYIO BOCIPUUMYMBOCTL K Bpaankapans-3aBUCUMBbIM apUTMUSIM.

WuTepBan PR oTpaxaeT npoBOAMMOCTb B aTPUOBEHTPUKYMSIPHOM Y3f1e W SBMSETCS BaXHbIM AuarHo-
CTUYECKUM napaMeTpoM. 10 faHHbIM NUTepaTypbl, OH NPOrPECCUBHO YBEIMYMBAETCS C BO3PACTOM M BbiLLE Y
MYXXYWH, Ha4MHas ¢ monogoro Bo3pacta [1, ¢. 129]. B obwmpHom aHannse Mason J.W., 0CHOBaHHOM Ha JaH-
HbIX 79 743 ambynaTopHbIX NALMEHTOB, BbISIBMEHO NPOrPECCUBHOE yBEnYeHne uHTepsana PR ¢ Bospactom,
a Takke bonee BbICOKME 3HAYEHUS Y MYXUYUH MO CPABHEHMIO C XeHLwuHamu [9, ¢. 232]. B uccnegosaHum Tran
T.H. PRy xeHwwuH coctasun 138 mc npotus 140 mc y MyxuuH. Kak noareepaunu pabotsl baesckoro 1 coas-
TOPOB, UHTepBansl P 1 PR anuHHee y MyxuuH [7]. KnuHuyecku 3Haunmo, 4to kopoTkme PRy XeHLWmMH moryt
NPUBOAMNTB K HEWLIEMUYECKO fenpeccumn cermeHTa ST 3a CYET HANOXEHMS BOMHbI penonspusaLmumn npeacep-
Ani, uto TpebyeT AndpepeHLmansHON AMarHoCTUKK C nwemnein muokapaa [3, . 128]. B otnuune ot uHTEp-
Bana QT, rae pasnuuus opMUpYIOTCS MOCE NOMOBOrO CO3peBaHNs, pasnnums B PR nposiBnsoTes yxe B
MOMOZOM BO3PAcTe U UMEIT TEHAEHLMIO K MPOrPeCcCMpOBaHMIO.

Wutepsan QT u ckoppekTupoBaHHbin QTC ABASIOTCA KMOYEBLIMU MapKkepamu penonsapusauny xeny-
[0YKOB M Hanbonee YyBCTBUTENbHLIMM MOKa3aTeNAMM reHaepHbix pasnuumin. Mo aanHbiv Kittnar O., pasnu-
uvme B grvtensbHocT QT paseuBaeTcs B Nepuof MOMOBOTO CO3PEBAHWS, KOrda MHTEpBas COKpallaeTcs Y
tOHOLLE, TOTAA KaK y AeBYLUEK OCTAETCH HEU3MEHHBIM; B HaYane B3pOCnon Xu3Hu pasHuua QTc coctaBnset
18 mc [1, c. 128]. B uccneposanum Prajapati C. nokasaHo, 4To nocne nonoBoro cospeBanus QTC CHuxaeTcs
NPUMEPHO Ha 20 MC y MYXYWH, Y XeEHLUWH He MeHseTcs; ¢ BodpacToM QTc pacTET CumnbHee Y MyX4uH, N03To-
My pasfnuns MakcumMasbHbl B MOMOLOCTY, YMEHbLLAIOTCA U 1cyesatoT nocne 75 net [2, ¢. 80]. Mccneposanus
Jeyaprakash N. nogteepaunnu, uto QTc OCTOBEPHO AnMHHEE Y xeHLmH (p < 0,05) [10, ¢. 3155]. 3T AaHHbIE
cornacytotcs ¢ pesynbratamu Tran T.H. (QTc¢ xeHwwuH 423 mc, myx4nH 406 mc) n paboTbl baesckoro u coas-
TopoB, rae QT n QTc AnuHHee Y XeHLWuH HecmoTps Ha Bonee Boicokyo YCC [7].

CTpykTypHble 0coBeHHOCTH MHTepBana QT MMEKT BaXHOe AMarHOCTMYEeCkoe 3HauveHue. [0CKONbKy
QRS-komnnekcbl y XeHWUH yxe, Gonee AnuWHHble QT nOMHOCTBIO 06YCrOBREHbl YANMHEHHBIMA JT-
WHTEepBanamu, TO eCTb 3aMEANEHHON Xenyao4KoBo penonsapusauyei [3, ¢. 129]. B pabote snoHCkuX aBTo-
poB Nakagawa M., Ooie T., Takahashi N. yctaHoBneHo, 4to ckoppekTupoBaHHble JTpeak u JTend anuHHee y
KEHLWMH cTaplue 20 NneT 3a CYET COKpaLLUEHUs 3TUX MHTEPBASIOB Y MYX4MH B NEpUoL MOMOBOMO CO3PEBaHMS
[11, c. 609]. Kak nokasanu pabotbl Salama G., London B., xeHuuHbl nmetoT 6onee kpyTyto 3aBucumocts QT
OT YacTOTbl CepAeyYHbIX COKpaLUeHWi, YTO MOTEHUWanbHO npegpacnonaraeT K 6pagukapamns-3aBUCUMMbIM
aputmmam [8, c. 1778]. 310 0BCTOATENLCTBO ONPeAEnseT NOBbILLEHHbIA PUCK NONMMOPEHON Xenya04KOBOW
TaxMKapauy TMNa «NUPYaT Y KEHLWMH 1 TpebyeT yyéTa npu OLiEHKE apuUTMOrEHHOTO pucka. B otnuume ot uH-
TepBanoB PR u RR, rae paanuuusi oTHoCUTENBHO CTabunbHbl, 3aBucumocts QT/RR y xeHWwuH genaet unx 6o-
ree ys3BUMbIMU NPY 3aMeSNEHNN pUTMa.

MexaHu3mbl (POPMUPOBAHUS FEHAEPHBIX Pasfnyuii B ANUTENBHOCTA MHTEPBANOB MHOMOACMeKTHbl 1
ONpeaensTCca NPeUMyLLEeCTBEHHO BIUSHUEM MOMOBbLIX CTEPOMAOB HA WOHHbIE TOKWM KapauomuoumToB. o
AaHHbIM Prajapati C., TECTOCTEPOH YCKOPSIET penonsapusaumio: cBOBOAHbIN TECTOCTEPOH 06paTHO KOppenupy-
eT ¢ QT y MyXumH, a KacTpUpoBaHHbIe camubl umetoT 6onee AnuHHble JTC n meHee KpyTble ST-CerMeHTbl [2,
c. 80]. B uccneposanumn Carbone V., Guarnaccia F., Carbone G. nokasaHo, YTO TECTOCTEPOH CHUXAET TOK L-
TMNa KanbLyWs B KapanoMuMoLmMTax Yepes aHaporeHHble peLenTopsl, YTo 06bsACHseT cokpalleHne JTpeak n QT
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nocre nonoBoro Co3peBaHns y Myx4uH [3, ¢. 128]. ScTporeH He Oka3blBaeT YETKOTO BNUSHUSA Ha penonspu-
3aLmI0, OAHAaKO ero aeuumT yBenuumusaet aucnepcuto QT, CHUXaeMyo ropMOHO3aMeCTUTENBHOW Tepanuen;
nporecTepoH obpallaeT acTporeHnHayumpoBaHHoe yanuHenue QT [2, ¢. 80]. Monosble pasnuuns B QTc 0T-
CYTCTBYIOT MpU POXAEHMM, HO MOCIIE NOSIOBOMO Co3peBaHNs 6asanbHbli QTC Y KEHLWWH YANMHSETCS, BEPOST-
HO, 3@ CYET COKPALLEHWS MYXCKOrO MHTepBarna; anekTpu4eckuin nepexos B ~14 neT ces3aH co BCMIeckom no-
noBbIX cTeponaos [8, ¢. 1775]. Kak yctaHOBUM UCCneaoBaTeny, pasnnyns He 3aBUCAT OT Macchl Tena, Mac-
Cbl NEBOTO Xenyaouka unu pocta [8, c. 1775]. 311 AaHHble NOATBEPXAAIOT, YTO reHaepHble pasnunumsa B IKI
NMEIOT NPEeNMYyLLECTBEHHO FOPMOHASTbHYH0, @ HE aHTPOMOMETPUYECKYIO MpUpoLY.

Takum 0Bpa3om, reHaepHble pasnuynsa B amnnutygax 3youos u anutenbHocTn nHTepsanos IKI oby-
CNOBMEHbI NPEUMYLLECTBEHHO BIUSHWEM MOSIOBbIX CTEPOUAOB HA MOHHbIE TOKU KapAMOMUOLMTOB U NPOSBIS-
l0TCS MOCNe MOMOBOrO CO3PEBaHUS. Y XeHLMH XapakTepHbl bonee AnvHHas penonspusaumns, MeHbllas am-
nnutyaa QRS u T-BorH, Bonee Bbicokasi YacToTa CepheyHbIX COKpalleHUn n Bonee KpyTas 3aBUCUMMOCTb
QT/RR, 4T0 noBbIWaeT puck bpagnkapamns-3aBuCUMbIX apUTMUIA. Y MyXYUH OTMeYatoTes bonee KopoTkue UH-
TepBark! penonsapusauum u Gonblias aMnauTyga 3y6LoB, OAHAKO C BO3PACTOM Pasfnyms CriaxuBatoTcs, a 'y
NOXUMbIX MyX4uH (>70 neT) Bo3pacTaeT puCK XenyaoukoBbIX apuTMuin u3-3a bonbluen gucnepcun QTc. Mo-
INyyYeHHble JaHHble 0B60CHOBLIBAKT HEOBXOAUMOCTb reHaepHOAMPEPEHUMPOBAHHBIX PePEPEHCHbIX 3HaYe-
HWIA npu uHTepnpeTaumn IKI 1 nepcoHanM3npoBaHHOTO NOAXOAA K OLEHKE apUTMOrEHHOO pucKa.
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HauuoHanebHb I uccnedogamenbekull yHusepcumem «Mockosckul UHCmMUmym 371€KMPOHHOU MEeXHUKU»

AHHoTaumsa: CoBpeMeHHbIE MOZENN MALUMHHOTO 0BYYeHMs, NCNOMb3yeMble AN NMPOrHO3MPOBAHNS OTKAa30B
CBETOANOAHbIX MHAMKATOPHBIX MaHenen, JOCTUraloT BbICOKOM TOYHOCTU, HO (PYHKLUMOHMPYIOT KaK «YEPHbIE
SALLUMKNY, YTO 3aTPYAHSAET JOBEPWE K HAM CO CTOPOHbI MHXEHEPHOro nepcoHana v Banugaumio aMarHoctuye-
ckux npasun. B pabote uccnegoBaHa NPUMEHUMMOCTb METOLOB OBBACHMMOrO MCKYCCTBEHHOTO MHTENMNEKTa
(XAl) — SHAP, LIME w Integrated Gradients — gns uHTepnpetauu NpeankTUBHbLIX MOAENEN, NOCTPOEHHBIX Ha
MHOrOMOAanbHbIX JaHHbIX (TOK, HaNpshKeHWe, TENOBbIE MONS, APKOCTb). MpeanoxeHa npoueaypa Bepudu-
KaLum, conocTaBnstoLas 06bACHEHUS MOZENN C (PU3NYECKUMI 3aKOHOMEPHOCTAMM Aerpagauuy CBeToamo-
[0B 1 [paiBepoB. OKCMNEepUMeHTbl Ha Bblbopke 13 10 MHAMKATOPHbLIX NaHENen C U3BECTHBIMU CLEHAPUAMM
0TKa30B nokasanu, 4to SHAP-3HayeHMst He TONMbKO BLIZENSIOT KMOYEBbIE NPEAUKTOPbLI, HO W MO3BONSIOT
hopmanun3oBaTb AMarHoCTUYECKe npasuna, COBNAJaloWmMe C IKCNEPTHbIMK 3akntodeHusMin Ha 93%. Jlo-
kanbHble obbscHeHust LIME ans oTaenbHbIX BPEMEHHbIX WHTEPBANOB AEMOHCTPUPYIOT CMEHY AOMMUHUMPY -
LWMX haKTOPOB MpK Nepexofe 0T HOPManbHOro pexuMa K npegoTkasHomy, a Integrated Gradients atpubytu-
PYEeT aHOManun Ha TennoBbIX KapTax, ykasblBasi Ha KOHKPETHblE neperpetbie obnacTtu. MpumeHeHne XAl no-
BbICUNO JOBEPUE SKCMEPTOB K aBTOMATUYECKUM MPOrHO3aM M MO3BOMWMIO BbISBATH OQMH NOXHbLIA CUMMTOM,
YCTpaHEHNe KOTOpOro ynyywuno obobuiarowlyto cnocobHocTb Mogenu. MNpeanoXeHHbIn NOAX0A MOXET Cry-
XUTb METOAMYECKO OCHOBOM ANs CepTUdMKALMM CUCTEM MPEAUKTUBHON OMArHOCTUKM OTBETCTBEHHOIO 000-
PYLOBaHUS.

KntoueBbie cnoBa: 06bACHAMBIN MCKYCCTBEHHLIN MHTENNEKT, XAl, NporHo3unpoBaHWe 0TKa3oB, CBETOAMOI-
Hble uHaukaTopHble naHenn, SHAP, LIME, Integrated Gradients, Bepuchukaums auarHoCTUYECKUX npasun,
NPeauKTMBHAA AMarHocTuka.

APPLICATION OF EXPLICABLE ARTIFICIAL INTELLIGENCE METHODS FOR VERIFICATION OF
DIAGNOSTIC RULES IN PREDICTING FAILURES OF INDICATOR DEVICES

Umansky Danila Matveevich
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Scientific adviser: Shchagin Anatoly V.

Abstract: Modern machine learning models used to predict failures of LED indicator panels achieve high ac-
curacy, but they function as "black boxes", which makes it difficult for engineering personnel to trust them and
validate diagnostic rules. The paper explores the applicability of explicable artificial intelligence (XAl) methods
— SHAP, LIME, and Integrated Gradients — to interpret predictive models based on multimodal data (current,
voltage, thermal fields, brightness). A verification procedure is proposed that compares the explanations of the
model with the physical patterns of degradation of LEDs and drivers. Experiments on a sample of 10 indicator
panels with known failure scenarios have shown that SHAP values not only identify key predictors, but also
allow us to formalize diagnostic rules that coincide with expert opinions by 93%. LIME's local explanations for
individual time intervals demonstrate a change in dominant factors during the transition from normal to pre-
emergency mode, and Integrated Gradients attributes anomalies on heat maps, indicating specific overheated
areas. The use of XAl increased the confidence of experts in automatic forecasts and made it possible to iden-
tify one false symptom, the elimination of which improved the generalizing ability of the model. The proposed
approach can serve as a methodological basis for certification of predictive diagnostics systems for responsi-
ble equipment.

Keywords: explicable artificial intelligence, XAl, failure prediction, LED indicator panels, SHAP, LIME, Inte-
grated Gradients, verification of diagnostic rules, predictive diagnostics.

BeegeHune

CucTembl NpeaukTUBHON AMArHOCTWKW YCTPOMCTB BU3yaribHOW WHOMKAUMKM (aBUALMOHHbIE AWCMNEN,
NPOMbILUMEHHbIE MaHEeNM) BCE Yalle CTPOSTCS Ha CMOXHbIX aHCambrieBbiX W HEMPOCETEBbLIX MOZENSsX, Cno-
COBHbIX YUMTbIBaTb AECATKM PA3HOPOAHbIX NapameTpoB [1, 2]. OgHaKko BHeAPEHWE Takux Mogernei B aKennya-
TaUMIO COEPKMBAETCA «HEMPO3PAYHOCTLIO» MPUHUMAEMbIX PELUEHWA. VIHXeHep no akcnniyatauun unm aKc-
nepT no HaZEXHOCTM JOIMKEH HE NPOCTO MONyYaTb NPOTHO3 OCTATOYHOMO Pecypca, HO U NOHUMATb, Ha OCHO-
BaHWM KaKUX CUMMNTOMOB 3TOT MPOrHO3 CAENaH, 1 CornacyeTcs N oH ¢ hn3nkon 0Tka3oB. Knaccuyeckue me-
TOAbl BanMaauun (TOYHOCTb, MOMHOTA) HE OTBEYalT Ha BOMPOC, ONMPAETCs N MOAENb Ha MPUYMHHO-
CNefCTBEHHbIE CBSA3M UMK Ha NOXKHbIe Koppensuumn B 0byyatowmnx AaHHbIX [3].

OBbACHUMBIA CKYCCTBEHHbIN MHTenNeKT (XAI) npegnaraeT MHCTPYMEHTbI ANt MHTEPNpeTauuy Moge-
nen: SHAP (SHapley Additive exPlanations) [4], LIME (Local Interpretable Model-agnostic Explanations) [5] n
Integrated Gradients [6] — kaxablit U3 KOTOPbIX NPUroAeH AN 0OBACHEHUS KaK TabnnyHbIX, Tak 1 06pasHbIX
AaHHbIX. B 3agayax TeXHUMYECKOM anarHocTUk XAl yxe NpUMEHsNca Ans aHanuaa BUOpaLMOHHbIX CUTHAmoB
W TENNOBM3NOHHBIX M306paxeHnn [4, 7], 04HAKO AN1S MHOrOMOZAANbHbIX MHAMKATOPHBIX YCTPOMCTB LiENOCTHas
METOZ0MOrMs BepuduKaLmm AMarHoCTUYECKUX Npasua ¢ nomoLbio XAl He onucaHa.

Llenb pabotbl — paspabotatb 1 anpobupoBaTtb METOAMKY BEPUMKALMM ANArHOCTUYECKMX NpaBun npo-
HO3MPOBaHWA OTKA30B CBETOANOAHbIX MHAMKATOPHbIX naHenen (CAWIM) Ha ocHoBe komnnekca metoaos XAl

1.  Oco6eHHOCTU NPeANKTUBHBLIX MOAENeN MHAUKATOPHbIX YCTPOMCTB U HEOOXOAUMOCTL 00b-
ACHEHNH

COWM xapakTepuayloTcs koMOUHaLMeh AerpagaLmnoHHbIX NMPOLECCOB: NafeHne ApKocTU M3-3a cTape-
HWS' CBETOAMOAO0B, TEPMOMEXaHNYECKME AedhekThl, HecTabunbHoCTb apansepoB [1]. MpeankTuBHbIE MOaenH
ONepUPYHOT BEKTOPOM MPU3HAKOB, BKIHOYAOLLM:

e 3MIEKTPUYECKNE (TOKW, HANPSHKEHMS, OMCNEPCUS);

e TENNOBbIE (CPEAHss TeMnepaTypa NaHenu, NokanbHble rPaaneHTbI);

e ONTUYECKNME (PKOCTb, LiBETOBAs TEMnepaTypa);

® BPEMEHHbIE (TPEHAbI, KONIMYECTBO LIVKIIOB BKITHOYEHMNS-BbIKITIOYEHMS).

Tunosble mogenu — rpagneHTHbin 6yctuHr (CatBoost), LSTM-ceTu, cBEpTOYHbIE CETU ANSt TENMOBbIX
KapT — 4OCTUraKoT cpeaHen abcontoTHOM OLWMBKM NporHo3a octatouHoro pecypca (RUL) meHee 40 yacos Ha
ropusonTe 100 yacos [1]. OgHaKo YEPHbIN AWK He AAET OTBETA Ha KPUTUYECKM BaXKHbIE BOMPOCHI:

e  [lo4eMmy B KOHKPETHbIA MOMEHT BblaH NpeaynpeanTenbHblid CUrHan?
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e  Kakne cmamnyeckve napameTpbl yKasblBaKOT Ha YCKOPEHHYHO AerpagaLumio?

e He ABnsieTcs nu npeackasaHue apTedakrom Wyma B AaTymkax?

XAl no3sonseT nony4nTb OTBETHI, @ Takke opMan13oBaTh AMarHOCTUYECKE NpaBuna, NPOBEPSEMbIE
3KCMEepTOM.

2. Apantaumsa metogoB XAl k 3agaye

B pabote nccnegoBaHbl TPy METOAA, MOKPbIBAOLLMX Pa3Hble acneKTbl MHTEPNPETaLM.

2.1. SHAP — meToA Ha OCHOBE KOOMEpaTWBHOM TEOPUM WP, BbIYUCTIAKOLWMA afaNTUBHBIE BaXKHOCTU
NPU3HAKOB Af1S KaX[oro OTAENbHOro npeackasanns [4]. MmobanbHas BaxHOCTb (CpeaHee no Bbibopke) noka-
3blBaeT, Kak1e napameTpbl MOZEnb CYMTaET Hanbonee MHOPMATUBHBIMI; NIOKANbHbLIE 0OBSCHEHNS PacKpbI-
BalOT MOMMKYy B KOHKPETHbI MOMEHT BpeMeHW. [ns ApeBoBuAHbIX aHcambren wcnonbayetcs TreeSHAP,
obecneynBatoLLi TOYHbIE 3HAYeHNs Be3 annpokcuMauni.

2.2. LIME — cTpouT noKanbHyH JIMHENHYIO 3aMeLLatoLLyto MOZeNb B OKPECTHOCTU NpefckasaHus, Bapb-
Upys 3HaYeHms npusHakos [5]. MpurogeH Ans o6bACHEHUS NOOrO «YEPHOTO ALLMKA», HO YYBCTBUTENEH K Bbl-
Bopy sapa n pasmepa okpecTHocTu. B pabote LIME ucnonb3yetca ans Bepudukaumm npeaoTkasHbIX UHTep-
BaroB, KOraa SKCMepT XO4eT NOHATb BKMag KOHKPETHbIX 3aMepOB.

2.3. Integrated Gradients (IG)— metog aTpubyuwn, W3HavanbHO MPESrIOKEHHbIN AN ry6oKuX
HenpoceTen, obpabaTbiBatoLmx n306paxeHus [6]. OH BblMUCHSET MHTErPaAnN rpagueHToB BbIXo4a MOAENM Mo
BXOZY BAOMb IMHENHOrO NyTu OT 6a30BOro (HyneBoro) U3obpaxeHus K aHanuampyemomy. B Hawewm cnyyae |G
NPUMEHSIETCS K CBEPTOYHOM CETM, KnaccuuumMpyroLei TenmnoBble KapTbl MHOMKATOPA, U MO3BOMSET Bbiae-
INUTb NKCENW, OTBETCTBEHHbIE 3@ OTHECEHWE KaZpa K Krnaccy «npefoTkasy.

3. Mpoueaypa BepudukaLum gUarHOCTUHECKMX NpaBun

lMpeanaraemas npoueaypa BKMOYaET crnegyloLye warm:

1. OOy4YeHMe NpeAUKTMBHON MOAENM Ha pPa3MeYEHHO MHOroMogarnbHoW Bbibopke (pasmeTtka co-
CTOSIHUI «HOpMay, «NpefoTkasy, «0Tkaay). Mcnonbaylotcsa apxutektypbl: CatBoost (ans TabnunyHbIX npusHa-
koB), LSTM-aBTo3HKoAep (ans aHomanuit Toko) u ResNet-18 (ans Tennoseix kapr) [3].

2. Bbluncnenue rnobanbHbIx BaxkHocTen SHAP 1 BbigeneHne TPOMKM JOMUHUPYHOLLMX NPU3HAKOB.
lMpoBepka COOTBETCTBUS 3TWUX MPU3HAKOB M3BECTHBbIM (PU3NYECKUM MEXaHU3MaM: HanpuMep, pocT MPSIMOro
HanpsHKeHUs npu gerpagauun Kpuctanna, pocT cpefHeKBaapaTUYeCcKoro OTKMOHEHWUS TOKa nepen OTKa3oM
ApanBepa, YBeNuYeHue rpagneHTa Temneparypbl.

3. JlokanbHbI aHanu3 npeAoTKasHbIX MHTepBanoB ¢ nomoubsio LIME v SHAP-waterfall. ®op-
MUPOBaHWe NUHrBMCTUYeCKUX npasun Buaa «ECIIV TpeHn Toka oTpuuaTenbHbin M nokanbHbld neperpes >
5°C TO puck oTkasa BbICOKMIY.

4. Atpubyums TennoBbix aHomanuin metogoM IG Ha CNN-knaccudukatope. CpaBHeHue kapT at-
pubyLMn C TENMOBLIMU KapTamu, NOMYYEHHbIMM OT TENMoBKU3opa: MOLeNb JOIKHa YkasblBaTb Ha Te xe obna-
CTH, KOTOpbIE 3KCNEPT MAEHTUDULMPYET KaK NOA03pUTENbHBIE (HanpumMep, obnacTb Apaisepa).

9. WrepatmBHOe yTOYHEHMe Mogenu no pesynbtatam MHTepnpetaumun: ecnn XAl BbISBIR, YTO MO-
[€enNb ONMpaeTcs Ha HePU3NYHBIN NPU3HaK (HanpuMep, HOMEP LKA, a He TPeHA), NPOU3BOANTCSH KOPPEKT U-
poBKa Habopa Npu3HaKkoB Unn JooBy4eHne ¢ perynspusaumnen.

3. JKcnepuMeHTanbHas YacTb

OKCnepuMeHTbI NPOBeEHbI Ha AaHHbIX, COBpaHHbIX CO CTEHAA YCKOPEHHbIX ucnbiTaHuin 10 cBeToamoa-
HbIX naHenei. Obwuin 06bEM BbIGOPKM — 15 000 LMKMOB «BKTHOYEHO-BbIKIIOYEHOY, C M3BECTHBIMW MOMEHTA-
MW NepexoaoB B NPeaoTKasHoe cocTosHue (BepudunumpoBaHo akcnepTHo). Mogenb CatBoost n3 36 tabnmy-
HbIX NPWU3HAKOB NpezCckasbiBana 0CTaToOuHbIN pecypc ¢ TouHOCTb0 MAE = 38,3 u.

4.1. [nobaneHas uHmepnpemayus SHAP

Ton-3 npusHaka cpeaHux abcontoTHbix SHAP-3HaueHus.:

e  TpeHp Toka noaceeTkyn 3a nocnegHue 20 umknos (SHAP = 0,41);

e  CpefHeKBaapaTW4HOE OTKIOHEHWe TemnepaTypbl no nosepxHoctn (SHAP = 0,28);

e  OTHOLLEHME TeKyLLen SpKoCTM Kk HavansHon (SHAP = 0,17).

T NPU3HAKM MOMHOCTbIO COrNAcyTCA C (OM3NKON OTKA30B: TPEHA TOKa OTpaxaeT AerpajaLuio CBeTo-
AVOA0B, POCT AXCNepCUM TeMnepaTypbl — NOKarbHbIE OTCIOEHMS, NageHne SPKOCTU — MHTEerpanbHblil Nokasa-
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Tenb. JKCNePTbl NOATBEPANUIIU, YTO MOAENb YXBATUA OCHOBHbIE NPUYUHHBIE (DAKTOPbI.

4.2. IlokaneHoe npasuno LIME

[nsa obpasua Ne5 3a 30 yacoB 4o 3adhMKCMpOBaAHHOTO OTKasa MoZenb Bblaana nporHo3 RUL = 28 .
LIME-06bsicHeHMe nokasasno, 4To HanbonbLLnid OTpULaTENbHbIN BKNaL BHEC «TpeH Toka = —0,8 MA/LMKN»
(COOTBETCTBYET YCKOPEHHOW Aerpagauuu), nonoxuTenbHblin (yBennumeaowmn RUL) — «0TCyTCTBME rOpSYMX
TOYEKN (aucnepcus Temnepartypbl B HOpMeE). CdpopmuposaHo npaBuo:
«ECJIN TpeHa_toka < —0,5 MA/unkn U max_rpagnenT_temnepatypbl > 5°C TO RUL < 50 y».

Ha Bcen Bblbopke faHHOEe npaBuno nokasano nosHoTy 89% u TouHocTb 94%. SkcnepT npusHanm ero
(hn3nyeckn 06OCHOBAHHbIM.

4.3. Ampubyyus mennosbix kapm Integrated Gradients

ResNet-18, 06y4eHHbIN knaccuuumpoBaThb TENMOBbIE Kagpbl, ANg NPeAOTKA3HOTO CHUMKA C NoKasb-
HbIM MeperpeBoM B NPaBOM BEpXHeM Yriy [arn BbICOKYH aKTuBaLuumio knacca «aerpapauusy. Kapta IG nog-
CBETMNA UMEHHO 3Ty 06/1acTb, YTO COBMANO C 3aKMYEHNEM JKcnepTa O Aedpekte namku. KonnyectseHHas
oLeHKa — koadbhuLmeHT XKakkapa Mexay Mackor aTpubyLmumn n SKCnepTHOM pasmeTkon — coctasun 0,82.

4.4. UmepamusHoe yny4weHue

lNepBoHavanbHas Moaenb BKMtoYana npuaHak «BpeMs OT Hayana UCrbITaHWny, KOTOPbIN NOMYYNT aHO-
ManbHO Bbicokuin SHAP-BKag, YTo MOrIO yKasbiBaTb Ha NepeobyyeHne Nof KOHKPETHbIN CLEeHapu Harpyxe-
Hus. [ocne yganeHus aToro npusHaka v NoBTOpHOro 0byyeHns owmnbka MAE Ha Kpocc-Banuaaumm CHU3WMach
Ha 6%, a 06BbsCHeHMs cTanu bonee pobacTHeIMU.

4, 0O6cyxaeHue

MpumeHeHne XAl N03BONMIO He TOMBKO MHTEPNPETUPOBATL YEPHBIN LMK, HO U BEpU(MLMPOBaTL Ana-
rHocTuyeckue npasuna. SHAP-aHann3 gan rnobanbHyto kaptuHy, LIME — nokanbHble 0BbsicHeHns gns one-
paTtopa, Integrated Gradients — NpoCcTpaHCTBEHHYO UHTEPNPETALWI, KPUTUYHYHO NS 0BHAPYXEHUS TENNOBbIX
aHomanuit. CoBnageHune aBTOMaTUYECKM U3BMEYEHHDBIX NPaBUI C PUINYECKAMY NPEACTABEHNSAMN Ha YPOBHE
93% noaTBepkOaeT KOPPEKTHOCTb MOAENN U CHUXaET bapbep Ans BHEAPEHUS.

OrpaHuyenns: LIME TpebyeT akkypaTHOro Bbibopa napamMeTpoB BO3MYyLLEHUNA, IG YyBCTBUTENEH K Bbl-
Bopy 6a3oBon nuHUKM. Kpome Toro, XAl 0BbscHSeT nulb NOBEAEHNE MOLENM, HO HE rapaHTUPYET €€ NPUYMH-
HO-CNELCTBEHHYI0 COCTOATENbHOCTb. [larnbHenlume uccnefoBaHus JOMKHbI ObiTb HanpaBneHbl Ha UHTErpa-
o XAl ¢ 6anecoBCkMMM METOAAMM NS OLEHKM HEONpeaenEHHOCTN OO BSCHEHNN.

3aknioyeHue
PaspaboTaHa 1 aKCcnepuMeHTanbHO NpoBepeHa MeToauka BepuuKkaLmMm SnarHoCTUYEeCKUX npaBun 4ns npo-
FHO3MPOBAHWA OTKA30B WMHAMKATOPHBIX YCTPOMCTB C MCMOMNb30BaHMeM komnnekca metopos XAl [lokasaHo,
yto SHAP, LIME v Integrated Gradients no3sonsior:

e  BbISIBUTb PU3NYECKM 0B60CHOBAHHbIE MPU3HAKY;

e  (hopmanu3oBaTb NpaBuna, BOCNPON3BOASLLME IKCNEPTHBIE 3HAHNS;

e  aTpubyTMPOBaTL aHOMANUK Ha TENNOBbIX U30BPAXEHUSIX;

e  UTepaTMBHO YNy4llaTb MOAENb 3a CYET yaaneHUs HeMH(DOPMAaTUBHBIX UMW NOXHbIX NPEAUKTOPOB.

[MpeanoXeHHbI NOAXOA MOBbLILAET NPO3PAaYHOCTb NPEAUKTUBHBIX CUCTEM U MOXKET ObiTb PEKOMEHA0-
BaH KaK 4acTb npoLeaypbl CepTUdMKALIM UHTENMEKTYamNbHbIX AUarHOCTUYECKIX KOMMIEKCOB.
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YNK681.5

PASPABOTKA W NPAKTUYECKOE
TECTUPOBAHWE SCADA-CMCTEMb
YNPABNEHWA TUAPOTEXHWYECKUMA
COOPYXEHWAMMW HA OCHOBE COTOBOI0
WHTEPHETA BELLEW

COBMPOB 3/IMYPO[ PACYN YT JIK

cneunanuct no UKT
XOPEe3MCKOro pernoHansHoro LeHTpa npu
HayuHo-uccnenoBaTensCKoM UHCTUTYTE MppUraLumn U BogHbIX Npobnem, Ypreny, YsbekucTaH

NYPIIVIEB XAWOAP MATKYPBOHOBMY

3aBefytoLyuit nabopatopuen UppUraLMoHHbIX CUCTEM U BOZOCOEpEratoLLyX TEXHOMOrMN
XOpe3MCKOro pervoHansHoro LeHTpa npu

HayuHo-uccnenoBaTensCkoM MHCTUTYTE Mppuraumm M BogHbIX Npobnem, AOoKTop
(unocodum (PhD) no TexHU4eckum Haykam, Yprery, Y3bekuctaH

AHHoTaums: B cratbe npeactasneHa apxutektypa SCADA-cUCTEMbI yNpaBneHus LUI30M Ha OCHOBE COTO-
Boro loT Ans cenbCKOX03SMCTBEHHOMO BOAOMNOb30BaHNS. VcnbiTaHns NpoBeAeHb! Ha MMAPOTEXHNYECKOM CO-
opyxeHun «Torai inon MK+00» (Xope3amckas obnacTb) 1 B nabopaTopHbIX YCRoBusX. MHTerpaumus kpuntome-
xaHn3moB XChaCha20-Poly1305, HMAC-SHA256 1 Argon2id no3sonuna CHW3WUTb YCreLwHOCTb replay-aTak Ha
98,7 %, NONHOCTBO UCKMKOYNTD HECAHKLMOHUPOBAHHDIA JOCTYN U MOBBLICUTL HAAEXHOCTb AOCTaBKM TefleMeT-
pumn ¢ 94,2 % 1o 98,7 %. [JononHutensHas 3agepxka (4,3 Mc) u poct aHepronoTpebnenus (15 %) npuemne-
Mbl 4151 peasibHOro BPEMEHU W @aBTOHOMHOTO MUTaHWS.

KntoueBbie cnoBa: cotoBblit 10T, SCADA wrio3a, kubepbe3onacHoCTb, ayTeHTU(MUMPOBaHHOE LUMGpOBa-
Hue, Argon2id.

DEVELOPMENT AND FIELD TESTING OF A CELLULAR loT-BASED SCADA SYSTEM FOR HYDRAULIC
STRUCTURE CONTROL

Sobirov EImurod Rasul 0’g’li,
Durdiyev Haydar Matqurbonovich

Abstract: The paper presents a cellular loT-based SCADA architecture for gate control in agricultural water
management. Tests were conducted at the “Togay yop PK+00" hydraulic facility (Khorezm region) and in the
laboratory. Integrating XChaCha20-Poly1305, HMAC-SHA256 and Argon2id reduced replay attack success by
98.7%, eliminated unauthorized access, and increased telemetry delivery reliability from 94.2% to 98.7%. Ex-
tra latency (4.3 ms) and power rise (15%) are acceptable for real-time and solar-powered operation.
Keywords: cellular loT, gateway SCADA, cybersecurity, authenticated encryption, Argon2id.
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BeeneHue

Y36eKkucTaH — KpynHbI CeNbCKOXO3NCTBEHHBIN PErvoH, rae opolaemoe 3emnegenve Tpebyet ad-
(heKTMBHOTO BoZopacnpeseneHus. M3-3a yctapesLuein HPaACTPYKTYpPbl U PYYHOrO YNpaBMneHus LIo3aMu
notepn Boabl B kaHanax gocturalT 30-40 %. B ycnosusx geduvuuta BoAbl U KIUMATUYECKUX U3MEHEHNI
0CTPO HeOOX04MMbl aBTOMATU3NPOBAHHbIE AUCTaHLMOHHbIE cucTeMbl ynpaBneHus. SCADA-cucTeMb! LUMPOKO
NPUMEHAOTCS B BOAHOM XO3SICTBE, HO TPAAWUUMOHHbIE PELIEHNs OCHOBaHb! HA MPOBOAHBIX MU NOKanbHbIX
paguoceTsx, YTo JenaeT ux JOPOrMMK U CrioXHbIMU Ans MacwTabuposanus [1]. Kpome Toro, MHorme ycta-
peBne SCADA-CUCTEMBbI HE UMEIKT JOMKHOM KpUNTOrpathMyeckon 3aluTbl: CTaTUYecKue naponu, Hesa-
WKppoBaHHbIN Tpadhuk, NponpueTapHble NPoToKonbl [2]. CoBpeMeHHble coToBble TexHonorum NB-loT u LTE-
M nosBonsT co3gasBatb HeLOPOrMe pacnpedenénHble CUCTEMbI MOHUTOPUHTA U ynpaBneHus [5]. B ctatbe
onucbiBaetcs paspabotka u anpobauns SCADA-cuCTeMbl Ha OCHOBE COTOBOrO 0T AnNs AMCTAHLMOHHOMO
yNpaBneHus LWI03amMu C YCUNEHHOM 3aLLMTON NPUKMNAgHOMO YPOBHSI.

AHanus cywwecTByHOLWMX peLleHniA

O63op nuTepaTypbl NOKasbIBAET, YTO 6ONBLUMHCTBO l0T-peLleHnin AN OpOLIEHUS COCPEAOTOYEHB! Ha
(DYHKUMAX U3MEPEHUs 1 aBToMaTh3aumu, a 6e30nacHOCTb YacTo OCTaéTcs BTOpuyHOW. B 0630pe Anasa u
Mayns [1] oTMeYeHbl TUMUYHbIE YS3BUMOCTU: He3alwnpoBaHHas CBA3b U cnabas ayteHTudumkaums. Anakba-
POB 1 XalMMOB [6] ykasanu Ha HeobXoAMMOCTb AOMNOMHUTENBHON 3aLMTbI HA NPUKNagHOM ypoBHe. B Tabnu-
Le 1 NpuBeAEHO CPaBHEHME CUCTEM C TOUKW 3PEHMS UCTIONBb3YEMON KpunTorpagum.

Tabnuua 1
CpaBHeHue cywectytowmx loT/SCADA cuctem ans opoweHus
MUcTOYHMK Tun cuctemsl Kpuntometon OcHOBHOM HeJoOCTaTOK
Abdelmoneim et al. (2025) | loT opoLexue OtcyTcTByeT HeT wuhpoBaHus 1 ayTEHTUMKaLMM
MDPI (2023) YmHoe  opowe- | Jlérkoe Het AEAD 1 3alwuThl OT NOBTOPOB
Hue (PRESENT)
Yadav & Paul (2021) 0630op SCADA PekomeHaaumm Het peannsauuu ans cotosoro loT
TLS

Alakbarov & Hashimov | ObnayHas HTTPS OtcytctBne AEAD Ha npuknagHoM
(2020) SCADA ypOBHE

Kak B1gHO, HU 0gHa 13 cucteM He npumensieT caasky XChaCha20-Poly1305 u Argon2id Ha npuknag-
HOM YpOBHe, 4TO U ONpefensieT HOBU3HY NpeasiaraemMoro noaxoaa.

MeTogonorus 1 aKkcnepuMeHTanbHbIN CTEHA

WcnbiTaHns nposogunuch B Ba aTtana: B nabopartopun XOpesMCKOro pervoHanbHoro LieHTpa (CeH-
T96pb—HO56pb 2025) 1 Ha peanbHOM 0BbekTe — rnaPOTEXHUYECKOM coopyxeHun « Torai iton MK+00» B Koww-
KOnNMpCKOM painoHe (aekabpb 2025 — deBpanb 2026). Ha 06bekTe yCTaHOBNEH SNEKTPUYECKUIA LLMIO3 ANSt pe-
ryNMPOBKM YPOBHS BOAbI. YCTPOACTBO nogkntoyanock k 6akeHay vepes NB-loT (onepatop Ucell). AnnapatHas
nnatdopma Bkntovana: ESP32, cotosbiin mogem SIM7000E, ynbTpa3BykoBOW AaTUYMK YPOBHSI, AATYMK pacxo-
[ia, faTYvK TOKa, LLaroBblil ABMraTenb C NPUBOAOM U 3HKOAep. [MuTaHue — conHeyHas naHenb 50 BT u akky-
mynatop 12 B 20 A-u. B nabopatopun amynuposanuch cetesble ycnosus (3agepxka 50-500 mc, notepu 0-
10 %, pxutTep 20 Mc). Bee cobbITis NOrMpoBanuch U aHanM3MpoBaniCh LEHTPanu3oBaHHo.

Pe3ynbTaTbl UCNbITaHWIA

OueHuBanucb 3agepxka ynpaeneHus, HagEXHOCTb JOCTaBKW TENEMETPUMN, YCTOMYMBOCTb K aTakam M
LOnonHUTENbHOE 3HepronoTpebneHne. Pe3ynbTathl nokasanu:

e [lpumenenne XChaCha20-Poly1305, HMAC-SHA256 n Argon2id cHW3uno ycnewHocTb replay-atak
€ 62,3 % (npu TLS u ctatyeckom napone) ao 0,8 % (cHuxeHune Ha 98,7 %);

e HecaHKUMOHMPOBaHHbIN JOCTYN NOMHOCTLH npefoTepalléH (0 BTopxeHuin npotue 12 B 6a3080M
BapuaHTe);

e HapéxHocTb gocTaBku TenemeTpum nosbicunack ¢ 94,2 % no 98,7 % B ycnoBusx noTeps;
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o [lononHutenbHas 3agepxka cocTaBuna B cpeaHeM 4,3 MC, YTO He BIUSIET Ha ynpaBreHue B pe-
arnbHOM BPEMEHM;

e [lononHutensHoe aHepronoTpebnexne — 15 %, 4To NPUEMNEMO AJ1 COMHEYHOO MUTaHMS.

3TN nokasaTenu noaTBepxXaatT 3(HMEKTUBHOCTb MPELSIOKEHHBIX KPUMTOMEXaHU3MOB W UX MPUroa-
HOCTb A5 NONEBbIX MPPUraLMOHHBIX CUCTEM.

3aknioyeHue

B cratbe npencraBneHbl pesynbTaTbl BHEAPEHUS COBPEMEHHBIX KpUMTOrpacpuyeckux MpOTOKOMOB
XChaCha20-Poly1305, HMAC-SHA256 v Argon2id 8 SCADA-cucTeMy Ha ocHoBe coToBoro loT ans ynpasre-
HWS LWNK03aMK B CETbCKOM XO3AMCTBe. MCnbiTaHus Ha peanbHoM 0bbekTe 1 B nabopaTtopuu nogTeepaunu
CYLLECTBEHHOE MOBBbILIEHME 3ALUMLLEHHOCTI U HALEXHOCTM NPK JOMYCTUMBIX BPEMEHHBIX U 3HEPTETUYECKMX
3aTtpartax. B nepcnektvBe nnaHupyeTtcs MaclutabupoBaHue Ha CeTb U3 OEeCATKOB LUSI030B U UCCnedoBaHue
YCTOMYMBOCTU K BOSIEE CIOXHBIM aTakam.
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ACNEKTbI KOHTPOMA NPOEKTHOM
NIOKYMEHTALIMWA NPV CTPOUTENbCTBE
[A30MPOBOSHbIX CETEX

KOTOBA AHHA EBEHBEBHA

MarucTpaHT 2 Kypca, HanpasneHue « CTpouTenscTBo»
Or60Y BO OpnoBckuit rocyapCTBeHHbIN arpapHbii yHuBepcuteT umenn H. B. MapaxuHa
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AHHOTaums: ACnekTbl KOHTPOMS NPOEKTHOM AOKYMEHTaLM ABNSOTCA 00513aTenbHbIM 3TanoM CTPOUTENbCTBA
rasonpoBO/0B, NOCKONbKY OHK 0BecrneynBaloT Ge30nacHoOCTb JKCMnyaTaLuu 00bekToB, COBMAeHe CTPOu-
TenbHbIX HOPM 1 MPaBWI, & Takke BbINONHEHWE TEeXHUYECKIX TpeboBaHUiA 3aka3unka 1 Haa3opHbIX opraHos. B
aTOi cTaThe Oy/IyT pacCMOTPEHbI OCHOBHbIE 33[a4W KOHTPOIS MPOEKTOB, LIEN, a Takke 0COBEHHOCTM Haa3o-
pa nocne BBO/A ra30npoBO/0B B AKCMMyaTaLyIo.
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ASPECTS OF PROJECT DOCUMENTATION CONTROL DURING THE CONSTRUCTION OF GAS
PIPELINE NETWORKS
Kotova Anna Evgenievna

Scientific adviser: Shaporova Olga Alexandrovna

Abstract: The aspects of project documentation control are an obligatory stage of the construction of gas
pipelines, as they ensure the safety of facilities operation, compliance with building codes and regulations, as
well as compliance with the technical requirements of the customer and the supervisory authorities. This article
will discuss the main tasks of project control, goals, and features of supervision after the commissioning of gas
pipelines.

Keywords: project documentation, gas pipeline, construction, design, control, supervision.

CyulecTBytollasi npaKkTka KOHTPOMS MPOEKTHOM AOKYMEHTALMM B pervoHanbHbIX rasopacnpegenu-
TEMNbHbIX OPraHM3aLMsX XapakTepusyeTcsi OTCYTCTBMEM €AWMHOMO LEHTpa OTBETCTBEHHOCTM, ASIUTENbHBIMM
CpOKaMM COrnacoBaHWs N HeJOCTATOYHOM aBTOMaTU3aLMen, YTO NPMBOAMUT K NPOMYCKY KPUTUYECKNX OLLMBOK,
POCTY 3aTparT Ha Nepeaenkn Ha CTPOUTENbHON NNOLLAAKE.

OueHb BaXHO NPOBOANTL NPOBEPKY MPOEKTHON JOKYMEHTALMN Ha BCEX 3Tanax NpOeKTUpoBaHus. Takomn
MeTOZ KOHTPOMS MO3BOMSET UCKMOYUTL Nepeaady ownbok Ha crieayrowme cTagum pa3paboTku npoekTa.

OCHOBHbIe uenu:

1. BbiiBNEHWe HECOOTBETCTBUIA C UCXOOHbIMU TEXHUKO-3KOHOMMYECKUMM nokasaTensimu. [1oaroTos-
INEHHbI NPOEKT JOMKEH OTBEYATb UCXOAHbIM TPeboBaHMAM, ONpeaeneHHbIM B npolecce 060CHOBaHMS UHBE-
CTULWNA.
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2. OueHka KayecTBa NPUHATBLIX B NpoLiecce pa3paboTku npoekta pewweHni. Owmnbki NpoekTposa-
HWS B pe3ynbTaTte NPUBOLAAT K CHKEHMIO HAAEXHOCTH 1 6e30NacHOCTY roTOBOMO 0bbekTa.

3. KOHTpOnb COOTBETCTBUSI HOPMATUBHO-TEXHUYECKUM [OKyMeHTaM. PerynspHas nposepka yepTe-
XeW, cneumdukaumin, pacyeToB U NPOYMX JeTaneit NPOeKTUPOBaHUS AaeT BO3MOXHOCTb U3bexaTb MHOro-
KpaTHbIX OPabOoTOK.

4. CobniogeHne cornacoBaHHbIX CPOKOB NPOeKTMpoBaHus. KOHTponb Hap cobntogeHneMm CpoKoB
pa3paboTku NpoekTa C y4eTOM BpeEMEHU, HEOOXOAMMOrO Ha NPOBEAEHNE SKCNEPTU3bl U KOPPEKTUPOBKK LOKY-
MeHTauuu, JaeT BO3MOXHOCTb 3bexaTb 6onbLumMx 3aTpat B OyayLiem.

O heKTNBHASA NpoBepKa NMPOEKTHON AOKYMEHTaLMM 06eCcneymnT kKavyecTBo M 6e30MacHOCTb BO3BE4EHHO-
ro obbekTa, COOTBETCTBME MPUHATLIX B MPOEKTE PELUEHW OENCTBYHOLEMYy 3aKOHOAATENLCTBY, a Takke CO-
XpaHeHWe OKpyxatoLLen cpeabl.

MoaTanHbIK KOHTPONb NPOEKTOB

[MpoBepKy NPOEKTHOM AOKYMEHTaLMW NPOBOAAT B HECKONBKO 3TanoB. B npouecce kaxgon ctaguu npo-
€KTUPOBaHWS MPUMEHSIOT OAMH WK HECKONBKO BUAOB KOHTpons. O6bekTamu NpoBEpKN CTAHOBSATCS MPOEKT-
Hble pelleHus, JOKYMEeHTaUWs, pacyeTbl U UCXOAHbIe AaHHble. APXUTEKTYPHbIE, MNAHUPOBOYHBIE, UHXEHED-
Hble W NpoYKe peLleHnst NPOBEPSIOT Ha AP GEKTUBHOCTL UCMONb30BAHNS, BOSMOXHOCTb pean1s3auum, CoBMe-
CTUMOCTb C ApYrUMM BapuaHTamu. YepTexu, cneyndukaLim, CxeMbl, ONMCaHUs U NpoYKne LOKYMEHTbI NpoBe-
PAKOT Ha NOMHOTY 3aroSHEHUS U COOTBETCTBME HOPMaM. PacyeTbl NpoXoasT NPOBEPKY Ha AOCTOBEPHOCTb MO-
INyYeHHbIX pesynbTaToB, NPaBUIbHOCTL BbIOOpa MCXOAHBIX NokasaTenen. [JaHHble NpOBEPAOT Ha OTCYTCTBUE
NPOTUBOPEYNIA M NOMHOTY COBpaHHOM 6asbl.

JKcnepTn3a NPOeKToB

OKCNEPTHYHO OLEHKY NPOEKTHO-CMETHON JOKYMEHTALMM Ha CTPOUTENBCTBO UM PEKOHCTPYKLMIO 06BbEK-
Ta NPOBOASAT C LIENbIO BbISBIIEHNS 1 CBOEBPEMEHHOTO YCTPaHEHUS 0OHAPYXeHHbIX HELOCTATKOB, CMOCOBHbIX
NOBMMSATb HA HAAEXHOCTb, BE30MacHOCTb AKCMNyaTaumn. Takke pesynbTaTbl 3KCNEPTU3bl BaxHbI 4115 (OpMu-
POBaHWs M NPUHATUS Bonee 3PEEKTUBHBIX PELLEHWA B ONpeaeneHn CTOMMOCTU, CTPOUTENLCTBE, AamnbHEn-
et akcnnyaTauu obbekTa.

OKCNepTHas OLEHKa HanpsiMylo 3aBUCUT OT Ka4yecTBa NOArOTOBKM NMPOEKTHO-CMETHOW JOKYMEHTaLN.
Uem TouHeEe npopaboTaH NPOEKT, TEM MEHbLUE 3aMeYaHNin HanayT NpoBepsitoLme. [Monox1TENLHOE 3akmtoye-
HWe 3KCNEPTOB MUHUMUMPYET PUCKW MOMYYEHUS HEYYTEHHbBIX PACXO4OB M BO3HUKHOBEHMS aBapUiHbIX CUTYa-
Uni. Ecnn oBHapyxeHHble B NPOEKTHOM JOKYMEHTaLMU HeJocTaTkum He OyayT yCTpaHeHbl B YCTAHOBMEHHbIN
pernameHToM Cpok, 3asBUTESb NOMYYMT OTPULATENBHOE 3aKMOYEHME.

OKCNepTN3y BLIMOMHAKT cneumanbHble KOMNaHUi U HezaBuUCUMble 3KCnepTbl. [Ans NpoBEepKM NPOEKT-
HOW JOKYMEHTaLW BbINOMHAKT CReayloLime encTBus:

1. TpoBoasAT aHanM3 TEXHWUKO-3KOHOMUYECKON 0BOCHOBAHHOCTM BblOPaHHLIX NPOEKTUPOBLLMKOM pe-
LIEHWN;

2. BbInonHsoT OUEHKY YpoBHS 6€30MacHOCTM BO3BOAMMOrO 0ObeKTa U BIMSHUS HA OKPYXatoLLyHo
cpeay;

3. [poBogsT npoBepky OCOBEHHOCTEM YKasaHHbIX B MPOEKTE KOHCTPYKTUBHBLIX W WHXEHEepHO-
TEXHUYECKNX PELLEHMN.

B npouecce akcnepTuabl BbISIBASHOT OLMOKN M HECOOTBETCTBUS, ONPEAENSOT BO3MOXHbIE PUCKM, YIPo-
3bl, @ TaKkke paspabaTbiBalT CNOCOObI YNyyLLEHUS NPOEKTHON AOKYMEHTALMM.

BHeceHune uameHeHuI U yTBepXXAEHME NPOeKTa

[Mocne nonyyeHns pe3ynbTaToB KCNEPTH3bl HEOOXOAMMO B YCTAHOBNEHHBIN CPOK BHECTW U3MEHEHUSI B
NPOEKT. YCTpaHNB BCE 0OHApYXeHHbIE 3KCnepTaMn HegoCTaTKW, 3asBUTENb COrMacyeT NPOEKTHYH AOKYMEH-
TaLMI0 CO BCEMY YYaCTHUKaMU M NepeaaeT NPOEKT UCNONHUTENIO.

ABTOpCKMIA Haa3op

lMpouepypa Heobxoauma ANnst NOCTOSIHHOTO KOHTPONS Hag COOMIOAEHNMEM MPOEKTHbIX PELUEHUI B Mpo-
Lecce Bo3BefeHust 06bekTa. OTBeYaeT 3a NPOBEAEHIE aBTOPCKOrO Haa3opa pa3paboTunk npoekTa.

Hapasop 3a npoektamu rasonpoBOAOB OXBaTblBAET KOMMMEKC MEpONpUATU, HanpaBeHHbIX Ha KOH-
TpOnb KayecTBa, 6€30MacHOCTM M COOTBETCTBUS HOPMATMBHbIM TPeOGOBaHMAM Ha dTanax MpOEeKTUPOBaHWS,
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CTPOUTENbLCTBA U 3KCNNyaTauuu. BaxHenwmnmm acnektamu Hag3opa SBnsTes:

1. 9Tan npoekT1poBaHus

e  JOKCMepTu3a NpoeKTHoW AokymeHTauun: OpraHbl rocyAapCTBEHHOMO CTPOUTENBHOMO Haa3opa ocy-
LLECTBASAKT 3KCMepTM3y NPOEKTOB ra3onpoBOAOB, MPOBEPSS MX COOTBETCTBME HOPMATUBHLIM JOKYMEHTaM,
Takum kak CI62.13330.2011 («a3opacnpenenutenbHble CETUY).

e [ocynapcTBeHHas aKonornyeckas akcnepTusa: [poBoanTcsa oLUeHKa BO3LENCTBUS NNaHUPyeMOro
ra3onpoBoza Ha OKPYXaloLLyIo Cpeqy.

2. JTan CTpouTensCTBa

e  PerynspHbin CTPOUTENbHBIA KOHTPOMb: CTPOUTENbHBIN HAA30p OCYLIECTBASET KOHTPOSb Haj Co-
BrioAeHNEM TEXHOMOMMYECKMX NPOLECCOB, KaYEeCTBOM NMPUMEHSIEMbIX MaTepUanoB W BbIMOMHEHWEM YCMOBUM
npoekTa.

e  WHcnekuns n ayauTbl: MHxeHepHble criyxbbl 3aKa3yuka nepuoanyeckn NpoBOAAT UHCNEKLMOHHbIE
MepOonpuATUS, BbISBNAS AedekTbl M HeJocTaTkv B paboTe Noapsa4MKOB.

e [labopaTopHble ucnbiTaHms: O6pasLbl CBapOYHbIX LIBOB, MOKPLITUIA U N30MSLMOHHBIX MaTepuasnos
npoxoasT nabopaTopHble UCCNeA0BaHNS Ha NPEeAMET COOTBETCTBUS CTaHAAPTHbIM TPEBOBaHUAM.

3. SkcnnyaTaLmoHHbIA nepuog

e  OnepaTBHbIN MOHWUTOPUHT: TMOCTOSIHHBIN KOHTPOSb TEXHUYECKOrO COCTOSHUS TPpy6ONpoBOLOB U
COMYTCTBYHOLLMX COOPYXXEHMUI, BKITKOYAs perynsipHbIe OCMOTPbI U TEXHUYECKOE 0BCNyXMBaHMeE.

e [InaHoBas mHcnekums: Meproguyecki opraHu3yoTCs KOMUCCUM NSt OLEHKW TEeKyLLEero COCTOSHNS
rasonposoga, onpegeneHuns 4eekTos 1 BbIpaboTk pekoMeHaaLmMi Mo YCTPAHEHWUIO HEUCNPaBHOCTEN.

e  ABapuitHO-BOCCTaHOBUTESbHbIE paboTbl: [py BO3HUKHOBEHUM aBapPUIAHBIX CUTYaLUi HEMEATIEHHO
OpraHM3yeTcs PEMOHT MOBPEXOEHHBIX Y4acTKoB, cobnoaas CTaH4apTbl BOCCTAHOBMEHUS U obecneynBas
OnepaTuUBHOCTb YCTPaHEeHUs NOCNeaCcTBUN.

3a HapyLueHre nopsaka BeOeHWs NPOEKTHON JOKyMEHTauun, HecobmnioLeHne pernaMeHToB 1 0Tkas oT
npoueayp Hagsopa NpeaycMOTPeHbl adMUHUCTPATUBHbIE WTpadbl ¥ NPUOCTAHOBKA 3KCMyaTauuy obbekTa
BMIIOTb A0 MOSHOTO YCTPAHEHNS HAPYLLEHNHA.

O PeKTMBHLIN HAA30p 3@ MPOEKTOM ra3onpoBoda 0BecneynBaeT CHMKEHUE BEPOSTHOCTU TEXHOTEH-
HbIX KaTacTpod), NOBbILIEHWE JONTOBEYHOCTU COOPYXKEHNS W YIIyYLLIEHWE 3KONOrMYeCKon 0BCTaHOBKM peruona.
Hagonexallee ocyLlecTBneHne (yHKUMA Haa30pa CHKAET AKOHOMUYECKME W3LEPXKN Ha NUKBUOALMIO aBa-
pWiA M BOCCTAHOBMEHWE paspyLLEHHbIX KOMMYHUKaL.

Takum oBpasom, Hag3op 3a NPOeKTammu rasonpoBOLOB NPeLCTaBNseT CoBON CNOXHbIA MHOrOYpOBHe-
Bblil MEXaHW3M, OXBaTbIBAKOLLWA pPasnnyHble CTa4uM XU3HEHHOTO LMKIa 0BbekTa, HanpaBneHHbI Ha obecne-
YeHwe ero Be3onacHom U HaaeXHOW aKcnyaTaLuum.

KOHTpONb NpOEKTHOW [OKyMEHTauuW npu CTPOUTENLCTBE ra3onpoBOLOB SBMSETCH BaXHbIM MHCTPY-
MEHTOM ANs NpefoTBPaLLEeHUs aBapuii U NOBbILEHWS YPOBHS 6e30nacHOCTW Ha o6bekTax aHepreTuku. Pery-
NApHas NpoBepKa W yTBePXAEHNE JOKYMEHTaLMN NO3BONSIOT MAHUMU3MPOBATb PUCKU U 06ECneYnNTb HadeX-
HOe (PYHKLMOHMPOBAHUE ra30BbIX CETEN.
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AHAN3E TEXHWECKOW JOKYMEHTALIUA
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Bakanasp
CNeryT um. npoh. M. A. BoHy-Bpyesunya

AHHOTaums: B cTaTbe paccMmaTpunBaeTCq 3agava OLEHKM 1OCTOBEPHOCTH 3amevaHui, KOTOPblE (bOpMMpy}OTCFI
WHTENNEKTYyanbHbIMKU CUCTEMaMW NPU aHasnunse TEXHUYECKOM OOKYMeHTaLnn. AKTyaI'IbHOCTb TEMbI CBA3aHa C
TEM, YTO aBTOMaTU4ECKasa NPOBEPKA TEKCTA MOXET YCKOPUTb pa60Ty TEXHUYECKOro nucarend, Ho pe3ynbTaTbl
TaKou NPOBEPKN HE BCEraa ABJIATCA OANHAKOBO HaOEXHbIMMU. 3ameyvaHne Moxet ObiTb NOATBEPKAEHO AB-
HbIM MpaBKJIOM, OCHOBAHO Ha CMbICITOBOM COMOCTaBNEHUN (*)paI'MeHTOB, 3aBUCETb OT KOHTEKCTA UIn Tpe6o-
BaTb SKCﬂepTHOVI NPOBEPKMU. B pa60Te npeanoxeH MeTod OLEHKN OOCTOBEPHOCTU 3ameyaHuil, OCHOBaHHbI
Ha aHaliM3e NCTOYHUKA 3aMeyvaHWuA, NPOoBEPAEMOCTU BbiBOAA, CTEMNEHW COOTBETCTBUA MpaBuiy WU Hanndun
TEKCTOBOIro OCHOBAHUA. PaCCMOTpeHbI YPOBHW AOCTOBEPHOCTK, NMOKa3aTtesni OLEeHKM N NOPAOOK UCMOS1b30Ba-
HWA pe3ysibTaToB B NMpoLUecce NOAroToBKM AOKYMEHTaLUN.

KntouyeBbie cnosa: MCKyCCTBeHHbIVI MHTEJIEKT, TEXHWYECKasad OOKYMEHTaLWd, AOCTOBEPHOCTb 3aMeyaHui,
aBTOMaTM3NPOBaHHAaA NMPOBEPKA, A3bIKOBAA MOAEIb, 3KCNEPTHAA OLIEHKa, TEXHUYECKUI TEKCT.

METHOD FOR ASSESSING THE RELIABILITY OF COMMENTS GENERATED BY ARTIFICIAL
INTELLIGENCE IN TECHNICAL DOCUMENTATION ANALYSIS

Erzh Egor Vitalievich

Abstract: the article examines the problem of assessing the reliability of comments generated by intelligent
systems during technical documentation analysis. The relevance of the topic is determined by the fact that au-
tomatic text checking can accelerate the work of a technical writer, but the generated comments are not al-
ways equally reliable. A comment may be supported by a formal rule, based on semantic comparison, depend-
ing on context or requiring expert validation. The paper proposes a method for assessing comment reliability
by considering the source of the comment, verifiability of the conclusion, correspondence with a rule and the
presence of textual evidence. Reliability levels, assessment indicators and the use of results in documentation
preparation are described.

Key words: artificial intelligence, technical documentation, comment reliability, automated checking, language
model, expert assessment, technical text.

BBepeHue
CoBpeMeHHast TexHuyeckass JOKyMEHTauusi CO34aeTcsi B YCIOBUSIX MOCTOSIHHOTO M3MEHEHMs npo-
rPamMMHbIX NPOAYKTOB, MHTEPENCOB, MAapaMeTPOB 1 SKCMyaTaLUMOHHbIX CLEeHapueB. ABTOPY AOKYMEHTaLMM
HeobX0aMMO CneauTb 3a NOMHOTOM ONUCaHWA, eaMHO0BPa3MEM TEPMMHOMOIN, aKTyanbHOCTLI0 KOMaHA, Kop-
PEKTHOCTbIO MPUMEPOB M OTCYTCTBMEM MPOTUBOPEYNA Mexay pasgenamu. pn Gonbwom obbeme matepua-
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I10B pPy4Hasi NpoBepka CTaHOBUTCS TPYAOEMKOM M He BCeraa no3BoNsieT CBOEBPEMEHHO 0OHAPYXUTb AEIEKT.

[Ans cHWxeHus Tpygo3aTpaT MOryT NPUMEHATLCS METOAbI MCKYCCTBEHHOTO WHTennekTa (aanee — UW),
00paboTkM eCTECTBEHHOMO A3blka 1 aBTOMATUYECKOrO MOMCKa MO TEKCTOBbIM KomnnekuusM. [JaHHble MeToabl
NO3BONAKT HAXOAUTb HEMOSHbIE OMKUCaHUS, NOBTOPAOLLMECS (parMEHTbI, TEPMUHOMOMNYECKME PACXOXKAEHMS
W noTeHuuasnbHble npotueopeuns. OgHako ucnonb3oBaHue VIV B gaHHOM npouecce co3gaeT OTAeNbHY 3a-
Aady. Heobxoanmo oueHMBaThb Ka4eCTBO JOKYMEHTaLMM U JOCTOBEPHOCTb 3aMeyaHui, KoTopble hopmupyet
cuctema.

ABTOMATMYECKN CPOPMUPOBAHHOE 3aMeYaHWe MOXKET UMETb pasHylo CTeneHb HagexHocTn. OfHo 3a-
MeYaHue NoaTBepXgaeTcs NpoCTbIM MPaBUIOM, HanMpuUMep OTCYTCTBMEM 0Bs3aTeslbHOro nons B Tabnuue.
[pyroe 3ameyaHue CBA3aHO CO CMbICIIOBON UHTEPMPETALMEN TEKCTA M MOXKET 3aBUCETb OT KOHTEKCTA. TpeTbe
3aMevaHne MOXET OblTb NONME3HbIM KaK PEKOMEHAALUMs, HO He SBNATLCS hakTu4eckon owmbkon. Ecnm atu
CnyYau He pasnnyatb, cneyuanuct bydeT nonyyartb BoMblLOe KOMMYECTBO paBHO3HAYHbLIX COOOLLEHN 1 Tpa-
TUTb BPEMS Ha NPOBEPKY CrabblX U CMOPHbIX BbIBOJOB.

Llenb cTaTbn 3aknovaetcs B pa3paboTke MeTogda OLEHKM JOCTOBEPHOCTM 3aMeyaHuin, copMmUpoBaH-
HbiX W npu aHanuse TexHu4eckoi OOKyMeHTauuu. [ns OOCTWKEHWS Lenu paccMaTpuBatoTCs MpU3HaKu
HaZEeXHOro 3amMeyvaHusi, NpeanaraeTcs Wkana ypoBHeN JOCTOBEPHOCTU W ONMUCHIBAETCS NOPSLOK BKIHOYEHMS
9KCNEepPTHOW NPOBEPKYM B 0BLLMIA NPOLIECC KOHTPOMS KaveCTBa AOKYMEHTALMM.

Mpobnema 4OCTOBEPHOCTU aBTOMATUYECKMX 3aMeYaHum

TexHuyeckast LOKyMEHTaLmMs OTAMYaeTCs OT 0ObIYHOMO TEKCTA BbICOKOM NMOTHOCTLIO NPEAMETHBIX CBe-
AeHWA. B Hen npucyTCTBYIOT MMEHa napaMeTpoB, KOMaHAb!, BEPCUW, YMCIIOBbIE AMana3oHbl, Kodbl OLLMOOK,
yCNoBUS MPUMEHEHMS, Ha3BaHWS PanyoB 1 NOCNeaoBaTENbHOCTM AeiCTBMIA. HebonbLLoe 3MEHEHME B TakoM
9NEMEHTE MOXET M3MEHUTb CMbICT MHCTPYKUMK. [103TOMYy aBTOMAaTMYeCKas MpOBEpKa AOMKHA YUYMTbIBATH
A3bIKOBY0 (DOPMY W TEXHUYECKOE COAEpKaHMe.

B cuctemax aHanusa Tekcta MOXHO BblAeNUTb [Ba Tuna npoBepok. [1epBbl TN OCHOBaH Ha dhop-
ManbHbIX npaBunax. Hanpuvep, ecnv B OnNMcaHuy napameTpa OTCYTCTBYET 3HAYEHUE MO YMOMYAHUIO, CUCTE-
Ma MOXeT 3adukcupoBaThb HeMonHoTy. BTopon TN OCHOBaH Ha CMbICIIOBOM aHanuse. Hanpumep, cuctema
MOXeT yKa3aTb, YTO pparMeHT CPOPMYNMPOBaH CIULLKOM HEOMPELENEHHO UK YTO ONUCaHKe He 0BbSACHSET
BNWSIHWE NapameTpa Ha noBegeHue npoaykta. opmarbHble NpoBepKK 0BbIYHO Nerde NOATBEPANTb, @ CMbl C-
nosble TpebytoT Gornee 0CTOPOXHON MHTEpRpETaLMM.

Bonblune 53bIKOBbIE MOZENM NO3BONSIOT aHanM3MpoBaTh CrIOXHble hparMeHTbl Tekcta U hopMupo-
BaTb Pa3BEPHyTblE NOSICHEHWS. VX NpUMEHeHMe CBSI3aHO C apXWUTEKTYpOM TpaHCOpPMEpOB, KoTopas cTana
OCHOBOW A1l MHOMUX COBPEMEHHbIX Mogenen 06paboTku A3bika [4]. BmecTe ¢ TeM 3bIkoBas MOAENb MOXET
NPeAnoXuTbL BHELUHE YOeanTensHOe 3aMeyaHne, KOTOPOE He NOATBEPXKOAETCA COAepX)aHUeM AoKymeHTa. o
97O NpU4YMHe pesynbTat paboTbl MV He OmKeH BOCMPUHUMATLCS Kak OKOHYATENbHOE PeLLEHME.

BaxHom 3agaven CTaHOBUTCS paHXMPOBaHWE 3aMeyaHuii No AOCTOBEPHOCTU. CneumuanmcTy HyxHo no-
HWMaTb, Kakue BbIBOAbI MOXHO CUMTATb CUMbHBLIMU, Kakie TPebyHT NPOBEPKX, a Kak1e Nyulle paccMaTpuBaTh
TOMNbKO KaK PEKOMEHZALMIO MO YNy4LleHnto TekcTa. [1ns atoro Heobxoamma hopMann3oBaHHasi MOAESb OLiE H-
KW, CBA3bIBAKOLLAS 3aMeYaHME C UCTOYHUKOM AaHHbIX, NPaBUIOM NPOBEPKMA U TEKCTOBLIM OCHOBAHMEM.

MpusHaku JOCTOBEPHOro 3aMey4aHus

[10CTOBEPHOCTbL 3aMeyaHusi MOXHO paccMaTpuBaTh Kak CTENEHb YBEPEHHOCTW B TOM, YTO HAMAEHHbIN
(hparMeHT AEeNCTBUTENBHO COAEPKUT AedheKT AOKYMEHTALMM Ui TpebyeT SKCNePTHOrO BHAMaHMS. JTa OLeH-
ka HE paBHa BEPOSITHOCTM B CTPOTOM MaTEMATUYECKOM CMbICIE, NMOCKOMBKY B TEXHNYECKOM NMCbME YacTb Bbl-
BOJOB 3aBMCUT OT KOHTEKCTa MPOAyKTa U pefakuMOHHON NOMMTUKW. TEM He MEHee ee MOXHO NpeacTaBuTb
yepes Habop NpoBEPSEMbIX MPU3HAKOB.

[MepBbIM NMPU3HAKOM SIBMSETCA HaNMuME SBHOMO OCHOBAHWS. 3aMeyaHue LOIHKHO CChIaThCs Ha KOH-
KPETHbIN oparMeHT JOKyMeHTauumun, Tabnuuy, npumep, 3arofoBoK Unu npasuno odopmnenus. Ecnm cuctema
He NoKa3blBAET OCHOBAHWE, CNELMAnMCT He MOXeT ObICTPO NPOBEPUTL BbIBOA.

BTopbIM Npu3HaKkom SBNSIETCS NPOBEPSIEMOCTb. XOPOLIEE 3aMeYaHNe MOXHO NOATBEPANUTL AENCTBUEM.
Hanpumep, MOXHO CpaBHUTL ABa 3HAYEHUS, HAUTU OTCYTCTBYIOLLEe NOse U NPOBEPUTL Hannyue TepMuHa B
cnosape.
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TpeTbI/IM NPU3HAKOM ABJIAETCA TUM UCTOYHUKA. 3amevaHue, Nnony4YeHHoe no CTporomy npasuny, 00bIy-
HO HaJeXHee 3aMmevyaHus, KOToOpoe OCHOBAHO TOJIbKO Ha CMbICOBOM OLIEHKe. quBeprIM NPU3HAKOM ABNAET-
1 NONMHOTa KOHTeKCTa. Ecnn cuctema aHann3npoBsaria ToONbKO OAHO NpeasioXeHne, BbiIBOO4 MOXET ObITh CNa-
Bbim. Ecnv oHa yynTbiBana pasgen, Ta6n|/|u,y 1 CBSA3AHHbIN npumep, 4OCTOBEPHOCTb NOBbLILLAETCA.

MATbIM NPU3HaKoM ABNAETCA BOCMPOU3BOAUMOCTb. Ecnu ogHa v Ta xe npoBepKa rnpu NnoBTOPHOM 3a-
nycke gaet OAMHaKOBbIN pe3ynbTaTt, 3aMevYaHne MOXHO CHUTATb Bonee cTabunbHbIM. ﬂ,]’lﬂ CUCTEM Ha OCHOBE
S13bIKOBbIX MOZENen aToT Npu3HaK 0COBEHHO BaXEH, NOCKOJIbKY pasHble (i)OpMyJ'II/IDOBKI/I 3arnpoca MoryT npu-
BOAWUTb K Ppa3nnyHbIM OTBETAM.

Tabnuua 1
Mpu3HaKM OLIEHKN OCTOBEPHOCTU 3aMevaHus

[Mpu3HaK CopepxaHue npusHaka BnusiHue Ha OLEHKY
OcHoBaHue Hanuuue CCbIfnkn Ha KOHKpPeTHbIM | [oBbILAET 4OCTOBEPHOCTD
(hparMeHT JOKYMEHTa UnW npasu-
no
[MpoBepsieMocTb BoamoxHoCTb NoATBEPANTL 3aMe- | [oBbILLAET NPAKTUYECKYHO LiEH-

YaHne cpaBHEHWEM, NOUCKOM UK
TECTOM

HOCTb

Tun CTOYHUKA

Mpasuno, Tabnuua, crosaps,
MpUMep UMK CMbICIIOBOW BbIBOA,
MozenH

OnpenenﬂeT cuny 3ame4aHua

[MonHoTa KOHTEKCTa

Yuet cocegHux ab3aues, Tabnu,
NPUMepOB 1 pa3aenos

CHuxaeT puck owmnboYHOro BbIBO-
aa

BocnpoussogmumocTb

MoBTOPsSIEMOCTb pesynbTaTa npy

lNoBblWwaeT [oBepua K cucteme

MOBTOPHOI NPOBEPKE

B tabn. 1 nokasaHo, 4TO JOCTOBEPHOCTb 3aMeyaHust 3aBUCUT Kak OT (POPMYNUPOBKX BbIBOAA, TaK W OT
TOrO, HA YeM 3TOT BbIBOA OCHOBaH. Hanbonee HagexHbIMU SBNSIOTCSA 3aMeYaHus, KOTOPbIE MOXHO CBS3aThb C
SIBHbIM NPaBUIOM ¥ NPOBEPUTL NO KOHKPETHOMY (PparMeHTy JOKyMeHTaLuw.

MeTop oLeHKM 4OCTOBEPHOCTH

lMpeanaraemblil METOL BKIIOYAET HECKONBKO MocneaoBaTesbHbIX 3Tanos. Ha nepBoM artane cuctema
(hopMUpyeT 3aMeyaHne 1 BblgenseT parMeHT JOKyMEeHTaLuMK, K KOTOPOMY OHO OTHOCUTCS. Ha BTOpoM aTarne
OnpefenseTcs UCTOYHUK 3amevaHusi. VICTOYHMKOM MOXET ObiTb (popManbHOe NpaBusio, CpPaBHEHWE ABYX
(bparMeHTOB, OTCYTCTBME 06S3aTENBHOMO 3NEMEHTA, HapYyLLEHWE TEPMUHOMOTUM U CMbICTIOBOM BbIBOZ, A3bl-
KOBOW Mogenu.

Ha TpeTbeMm aTane OLeHUBAETCS Hannume OCHOBaHUs. Ecnn 3ameyaHne ConpoBOXOAETCSH KOHKPETHBIM
(bparMeHTOM TekcTa U Tabnuubl, OHO nonyyaeT 6omnee BbICOKUI YPOBEHb AOCTOBEPHOCTU. ECnn 3amevaHue
copmynuposaHo 6e3 onopbl Ha UCTOYHWK, OHO OTHOCUTCS K HU3KOMY YPOBHIO M JOSMKHO paccMartpuBaTbes
Kak npeaBapuTenibHas pekoMeHaaums.

Ha yeTBepTOM 3Tane BbINOMHAETCS NPOBEpKa KOHTeKCTa. Cuctema LOMKHa OnpeaenuTb, 40CTaTOuHO
N1 MHpopmaLum BbIno yuTeHo nNpu hopMUpOBaHUK BbiBOAA. Hanpumep, 3ameyaHue 0 HEMOHOTE ONUcaHuUs
napameTpa bygeT cnabbiM, ecnm cucTeMa aHanuavpoBana TOMbKO OAHY CTPOKY Tabnuubl W He y4uTbiBana
npumeyanue nog tabnuuen. OHo ByaeT cunbHee, ecnn NPoBepka OXBaTbiBasia CTPOKY napameTpa, onucaHue
pasgena v npuMep 1Cnorb30BaHus.

Ha natom atane hopmmupyeTcs ypoBeHb JOCTOBEPHOCTU M MOSICHEHE ANs creuuanncTa. YpoBeHb He
[OMKEH 3aMeHSATb 3KCNepTHOE pelueHune. Ero 3agaya coctout B TOM, 4TOBbI NOMOYb PacCTaBuTb NPUOPUTETHI
Npv NPOCMOTPE 3aMeyaHu.

Obuwiasa cxema MeToaa NpeacTaBneHa Ha puc. 1.
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Puc. 1. Cxema meToaa OLEHKN 4OCTOBEPHOCTN 3aMevaHui

Ha puc. 1 nokasaHo, 4To oLEHKa JOCTOBEPHOCTM CTPOUTCS He TONbKO Ha pesynbTaTe paboTsl M. B
MpoLiecce YYUTHIBAKOTCS M3BMEYEHHOE 3ameyvaHue, (hopMaribHble MpaBura, CMbICIIOBOE COMOCTaBneHue,
Hamnu41e OCHOBaHWS U JKCMEPTHOe NOATBEPXAEHNE. Takoi NOpsAoK NO3BONSET OTAENS T CUMbHbIE 3ameya-
HUS OT NPELNONOXEHWH, KOTOpble TPEBYIT AONOMHUTENBHON NPOBEPKM.

LLikana ypoBHeii 4OCTOBEPHOCTH

[Ins NpaKTUYecKoro UCMoMnb30BaHUs MpeiaraeTcst YeTbipeXypoBHEBas LKkana A0CTOBEpHOCTU. OHa
MO3BONSIET He MeperpyxaTb CreLuanucTa YMCrnoBbIMM KO3hhULMEHTaMI U OOHOBPEMEHHO AaeT MOHSATHYIO
OCHOBY A1 NPUOPUTU3ALMM. YPOBEHb MOXET OMPeaensTbCs aBTOMATUYECKM, HO OKOHYATENBHOE PELLEHNE O
HanM4um aedekTa 0CTaeTCs 3a YENOBEKOM.

Bbicokuit ypoBEHb NPUCBAKMBAETCS 3aMeYaHuto, KOTOPOe NOATBepXKaaeTcs (oopManbHbIM NPaBUIIOM U
NMeeT SIBHOE TEKCTOBOE OCHOBaHME. CpeaHuii YpoBeHb UCTONb3YeTCsl ANs 3amMeyaHuid, KOTopble UMEKT Oc-
HOBaHWe, HO TPeOyHT yyeTa KOHTeKcTa. Huskuid ypoBeHb COOTBETCTBYET 3aMeyaHnsiM, OCHOBaHHbIM MpeuMy-
LYeCTBEHHO Ha CMbICIIOBOM oLeHke. OTaenbHO BbIAENSETC MHGOPMALWMOHHBIN YPOBEHb, KOraa CUCTEMA HE
yTBEPXAAET Hannume AedekTa, a npeanaraet 06paTUTb BHUMaHWE Ha (PparmMeHT.

Tabnuua 2
YpoBHM JOCTOBEPHOCTU 3amMeyvaHUi
YpoBeHb OcHoBaHune Mpumep cutyauum PeKOMve HAYEeMoe
LEencTBme
Bbicokui dopmancHoe npasuno u | B Tabnuue otcytcTByeT | McnpasuTtb unv nog-
KOHKPETHbIN (oparMeHT obssartensHoe none TBEPANTD UCKITIOYEHNE
CpepaHui EcTb ocHoBaHMe, HO Hy- | OnucaHue napameTpa [MpoBepuTh pasaen u
XEH KOHTEKCT HeroriHoe C Y4eTOM Npu- | cocefHue parMeHTbl
Mepa
Huskuni CmbicrnoBas oueHka 6e3 | PopmynmpoBKa KaxeTcst | PaccMOTpeTb Kak peko-
CTpOroro npasuna HEOHO3HaYHOM MeHZaumo
VHopmaLMOHHbIN Cuctema ykasbiBaeT Ha | OparmeHT oTnnyaetcs ot | [poBepuTb Npu HanU4Mm
puCK TUNOBOW CTPYKTYPbl BPEMEHU

B tabn. 2 npegnoxeHa Lukana, KOTopasi MOXeT UCMOMb30BATLCA B OTYETE WHTENNEKTYaNbHOTO UHCTPY-
MeHTa. OHa He [JenaeT BbIBOAbl CUCTEMbI OKOHYATENbHBIMU, HO MOKA3bIBAET CMELMannUCTy, C Kaknx 3ameya-
HWI LenecoobpasHo HauMHaTb NPOBEPKY.
Moka3aTenu oLeHKM KayecTBa 3ame4aHum
[ins nposepku 3P HEKTUBHOCTM METOA MOXHO WUCMONb30BaTh HECKOMBKO nokasaTenen. Mepsbin noka-
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3aTtenb NpeacTaBnseT 400 NOATBEPXKAEHHbIX 3aMeyaHnil. OH pacCuMThIBAETCS Kak OTHOLIEHWE KONUYeCTBa
3amMeyaHuin, KOTopble CneuuanucT NpuaHan KOppekTHbIMK, K 06LeMy KONMYecTBy 3ameyaHuin BblibpaHHOMO
TMNa. YeM BbiLE 3TOT NMoKasaTeslb, TEM MEHbLUE BPEMEHN TPATUTCSA Ha NPOCMOTP NOXHbIX BbIBOLOB.

BTopoi nokasatesnb cBA3aH C NOSHOTON BbISIBNEHUS AedekToB. OH NoKasblBaeT, Kakyl 4acTb U3BECT-
HbIX AedeKToB cuctema cMorna obHapyxuTb. B 3agavax MHGOpMauMoHHOro noucka u obpaboTku TekcTa
aHanornyHble naeu cesa3aHbl C OLEHKOM TOYHOCTM U MOMHOTLI, KOTOPbIE NPUMEHSIKOTCS AN aHanM3a kayectsa
noucka u knaccudpukaumv [6]. Ans SOKyMEHTauMM T METPUKM MOXHO afanTupoBaTh MOA SKCMEPTHYH pas-
METKY.

TpeTuin nokasatenb NpeacTaBnseT cpedHee BPeMs 3KCMEPTHOM NPOBEPKM OAHOMO 3amevaHus. [axe
€CIN CUCTEMA HaXOAMT MHOTO MOTEHUMANbHbIX AeEKTOB, ee NONe3HOCTb CHIMKAETCS, KOrAa Kaxagoe 3ameya-
Hue TpebyeT ANUTEeNbHOro aHammaa. YeTBepTbin NoKasaTenb OTpaxaeT JOMK 3aMeYaHuin BbICOKOTO YPOBHS,
KOTOpble MOATBEPKOAKTCA 3KCNepTOM. ECnM BbICOKMIA YpOBEHb YaCTO OKa3blBAeTCS OWMWBOYHBIM, LUKasy
HeobxoaMMo nepecMaTpmBaThb.

CueHapuit npumMeHeHUs meToaa

PaccMoTpum TMMOBOW cLeHapuid. VIHTENNeKTyanbHbIN MHCTPYMEHT aHanuaupyeT pa3aen TeXHUYECKOM
AOKYMEHTaLMU 1 hopmupyeT Aecatb 3aMeyaHuii. CHavana KaxgoMmy 3amedaHuo npuceavsaetcs Tun. OgHu
3aMeyaHust OTHOCSTCA K HEMOSHOTE ONUCaHMS, Apyrue K TEPMUHONOTUM, TPETBU K BO3MOXHBIM MPOTUBOPEYU-
AM. 3aTeM NS Kaxaoro 3aMmeyaHus onpeaensieTcs 0CHoOBaHWe 1 YpoBEeHb 4OCTOBEPHOCTM.

Ecnu 3ameyaHune cBA3aHO C OTCYTCTBMEM 3TIEMEHTA, KOTOPbIN NPeayCMOTPEH WabrioHoM, OHO nony4a-
€T BbICOKWIA ypoBeHb. ECrnn cuctema ykasbiBaeT Ha BO3MOXHYH HEOAHO3HAYHOCTb (HOPMYSIMPOBKM, HO HE MO-
XET MOATBEPANTL €e NPaBuioM, YpoBeHb OyaeT Hu3kuM. ECnim 3ameyaHne OCHOBAHO Ha CpaBHEHWMW [BYX
(hparMeHToB, HO TPebyeTCs NPOBEPUTL KOHTEKCT, EMY NPUCBANBAETCS CPEAHMIA YPOBEHD.

[Mocne 3Toro cneumanucT NpocMaTpuBaeT OTYET B Nopsigke YbbiBaHUs JOCTOBEPHOCTU. Takow noaxod
no3BonsieT cHayana obpaboTaTtb 3ameyaHus ¢ HanbonbLuen BEPOSTHOCTLIO NoaTBepKAeHus. MeHee OoCTo-
BEPHbIE 3aMeyaHus He YAansTCs, HO pacCMaTpUBAOTCS Kak BCOMOraTesbHble pekoMmeHgauuu. B pesynb-
Tate VM ncnonb3yeTtcs He kKak CaMoCTOATENbHbIN PEAAKTOP, a Kak MHCTPYMEHT NPeABapUTENBHOTO KOHTPONS.

OrpaHunyeHusa metoaa

MpeanoXxeHHbIN MeToq UMEET OrpaHnyeHnst. Bo-nepBsbix, AOCTOBEPHOCTb 3aMeYaHNs 3aBUCUT OT Kaye-
CTBa WCXOZHOTO TEKCTa M CTPYKTYpbl AOKYMEHTA. Ecnn JOKYMEHT opopMieH NpOMU3BOMBHO, CUCTEMA MOXKET
HEeBEpPHO BbIAENUTL (hparMeHTbI 1 CBA3N Mexay HUMU. Bo-BTOpbIX, HE BCE AedeKTbl MOXHO 0BHapyxuTb 6e3
NPEeAMETHOTO 3HaHUs1. YacTb OWNBOK CBSi3aHa C pearibHbIM NOBEAEHMEM NPOAYKTa 1 TpebyeT NpoBEpKY cre-
LManucTom.

HecmoTpsi Ha orpaHWyeHms, OLeHKa LOCTOBEPHOCTY AenaeT npumeHeHne WU Gonee ynpaBnsieMbiMm.
CneunanucT nonyyaet He NPOCTO CMMCOK COOBLLEHWA, @ CTPYKTYPUPOBAHHBLIA OTYET C yKa3aHMEM YPOBHS
HaZEXHOCTU 1 OCHOBAHWS BbIBOAA. OTO CHUXAET PUCK HEKPUTUYHOMO MPUHATUS OLIMBOYHBIX PEKOMEHAALMIA 1
MOBbILIAET NPAKTUYECKYIO LIEHHOCTb aBTOMATU3NPOBAHHOM NPOBEPKU.

3aknoyeHune

B craTtbe npeanoxeH MeTOZ OLEHKW SOCTOBEPHOCTH 3aMeyaHuid, chopmmpoBaHHbIX WA npu aHanuse
TEXHUYECKOW JOKyMeHTaUmK. [MokasaHo, YTO aBTOMATUYECKOE 3aMeYaHue LOIPKHO OLEHMBATHCS MO HECKOMb-
KAM MpuU3HaKam, BKMOYas HamMume OCHOBaHMS, NPOBEPSEMOCTb, TUM UCTOYHMKA, MOMHOTY KOHTEKCTa 1 BOC-
NPOU3BOAMMOCTb pesynbTara.

lMpeanoxeHa Lkana ypoBHEN LOCTOBEPHOCTY, KOTOpas NO3BOMSET pasfensTb noaTBepxaaemble Ae-
(heKTbl, KOHTEKCTHbIE 3aMeYaHus, CMbICIIOBbIE PEKOMEHAALUMN U UHGOPMALMOHHbIE CUrHambI. Takoi Noaxoa
noMoraeT TEXHUYECKOMY cneumanncTy bbicTpee obpabaTtbiBaTb OTHET 1 COCPEAOTOUNTLCS Ha Hambonee 3Ha-
YAMbIX 3aMEYaHUSIX.

[anbHenwee pas3sutie paboTbl MOXET ObiTh CBA3AHO C SKCMEPUMEHTANbHON NPOBEPKO METOAA Ha
KOpryce TEXHUYECKMX [JOKYMEHTOB, CPABHEHUEM Pa3HbIX SA3bIKOBbIX MOZENEN U YTOYHEHEM METPUK KayecTBa
3ameyvaHuit. [lpakTuyeckas 3HAa4MMOCTb NOAXOAA 3aKMoYaeTcs B MOBblweHuu ynpasnsemoct WN-
WHCTPYMEHTOB MpY NOArOTOBKE LOKYMEHTaLuK.
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YIIK 69.05:658.5

CHWKEHWE OPT AHW3ALIUOHHO-
TEXHONOr MYECKKMX NOTEPH B
CTPOMTEJIbHOM MPOEKTE HA OCHOBE
WHCTPYMEHTOB bEPEXIUBOI0
[IPOM3BO/ICTBA

BOPOXLIOB APTEM ANEKCEEBMY

PYKOBOAWTENb NPOEKTa
OO0 MNMCK «CtponyYpan»

AHHOTaUuMA: B CTaTbe paccMaTpUBAOTCS OPraHN3aLMOHHO-TEXHOMNOMMYECKUE MOTEPH, KOTOPble BO3HMKAIOT B
CTPOUTENbHBIX NPOEKTaX HE TOMbKO M3-3a OLIMBOK B TEXHOMOTM paloT, HO M 13-3a COOEB B NMaHMpOBaHWK,
CHabXeHWM, KOMMYHUKALMK U KOHTPONE kayecTBa. ABTOP NOKA3bIBAET, YTO PYKOBOAMUTENIO MPOEKTa MoNesHo
CMOTPETb Ha CTPOMTENbCTBO KAk Ha MOTOK B3aUMOCBA3aHHbIX AEACTBWIA, rae NPOCTOi OfHON Bpuradbl, 3a-
[iepXKa MaTepuana Unum HesicHoe pelueHne GbICTPO OTpaxalTCs Ha BCeM rpachuke. B kayecTse npakTUyeckux
MHCTPYMEHTOB MPELNOXeHbl KapTUpOBaHWe MoToka, 5S, BU3yanbHOe ynpaBrneHue, cTaHgapTMaauus nosTo-
PSIOLLMXCS ONepaLuii, aHann3 NpuUYMH nepeaenok 1 anemeHTsl Last Planner System. Moaxoa He TpeByeT Bbi-
CTpauBaThb CMOXHYK HOBY0 cucTeMy C Hynsi. OH NOMOraeT yBuAEeTb NOTepK Ha NNoLaake, HasBaTb WX Npo-
CTbIM SI3bIKOM M MOCTENEHHO YBpaTh TO, YTO MeLLaeT HopMarbHOM paboTe npoekTa.

KnioueBble cnoBa: CTpouTenbHbI MPOEKT, GEPEXNMBOE NPOM3BOACTBO, OpraHU3aLMOHHO-TEXHOMOTYeCKMe
NoTEpM, CTPOUTENBHOE NPOKU3BOACTBO, PYKOBOAMTENb NMPOEKTa, KAYeCTBO PaboT, NNaHMpPOBaHKe.

REDUCTION OF ORGANIZATIONAL AND TECHNOLOGICAL LOSSES IN A CONSTRUCTION PROJECT
BASED ON LEAN PRODUCTION TOOLS

Vorozhtsov Artem Alekseevich

Abstract: the article discusses organizational and technological losses that appear in construction projects not
only because of technical errors, but also because of weak planning, supply delays, poor communication and
quality control problems. The author considers a construction project as a flow of connected actions, where the
downtime of one crew, a missing material or an unclear decision can quickly affect the whole schedule. Value
stream mapping, 5S, visual management, standardization, root cause analysis and elements of the Last Plan-
ner System are proposed as practical tools. The approach does not require building a complicated new man-
agement system from scratch. It helps to see losses on site, describe them clearly and gradually remove what
prevents stable project work.

Key words: construction project, lean production, organizational and technological losses, construction pro-
duction, project manager, quality of work, planning.
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BeeneHue

CTpouTenbHbI NPOEKT peako MAET CTPOro no nnaHy. Ha Gymare rpadouk MOXET BbIrMSAETb YBEPEHHO:
paboTbl pacnucaHbl, NOAPSAAUMKM HA3HAYEHbI, MOCTABKM 3aMIOXeHbl, KOHTPOMbHbIE TOUKM MOHATHbI. Ha nno-
Lazake Bce cnoxHee. Matepuan npuexan nosxe, Yem HyxHo. bpuraga Bbiwna, HO )pOHT eLe He roTos. lpo-
eKTHOE pelUeHue YyToYHseTCs. 3aMeyaHne TeXHUYECKoro Haasopa Tpebyet nepepenku. B utore npobnema,
KOTOpas CHavarna KaxeTcs HeOOMNbLUOW, HAYMHAET ABUraTb CPOKU M LENnsaTb COCeaHMe NPOLecchl.

[ins pykoBoauUTeNs NpoekTa Takue CUTyaLum XOpoLwo 3HaKoMbl. WX Hemnb3s 0BbACHUTL TONBKO HEXBaT-
KOW mogen nv cnabon AUCUMnMHON ucnonHuTenen. Yacto npuymnHa rnybxe: paboTbl NOX0 CBA3aHbI MeX-
Ay cobon, orpaHNYeHNs BbISBNAIOTCS CIULLKOM NO3AHO, MHGopMaLms nepesaeTcs Kyckamu, a NoBTOPSIO LLve-
CS OLUMOKM Kaxablil pa3 peLLatoTcst Kak HoBble. B pesynbTaTe nNpoekT TpaTUT BPeMs U CUMbl HA JEUCTBMS, KO-
TOpble He J0BaBNAOT LLEHHOCTW rOTOBOMY OObEKTY.

BepexnnBoe NpoM3BOACTBO Kak pa3 u mpegraraeT CMOTPETb HA Takue OENCTBUS Kak Ha noTepu. B
NPOMBILLMEHHOCTU 3TOT NOAXOA AABHO CBSA3AH C MOUCKOM NULLHKX OnepaLui, OXMaaHWi, 3anacos, AedekTos
N HEHYXXHbIX nepemellenui [3, 4]. B ctpoutensCTBe OH paboTaeT MHaye, MOTOMY YTO Kaxabli OOBEKT YHUKa-
TeH, NNOLaaKa MEeHSIETCS, a YH4aCTHUKOB MHOMO. HO cama norvka octaeTcs MOMe3HON: HYXHO yBUAETb NOTOK
paboT, HaNTK MeCTa, rae OH NpepbIBaeTCs, U yopaTh NPUUMHLI NOBTOPSIOLMXCS COOEB.

Llenb cTaTbn - pacCMOTPETb OPraHM3aLMOHHO-TEXHONIOTMYECKUE NMOTEPU B CTPOUTESTIBHOM MPOEKTE W
noKasaTb, kak MHCTPYMeHTbI GepexnMBOro NPOU3BOACTBA MOrYT NMOMOYb PYKOBOAMUTENIO NPOEKTA B NpaKTUye-
ckom paboTe. Peyb He 0 MOAHbIX Ha3BaHWAX paay OTYETHOCTU. Peyb O BrOMHE 3eMHbIX BeLLax: MEHbLIE OXU-
AaHWs, MeHblle nepeaenok, NOHATHee MMaHWPOBaHWE, CMOKOWHEe B3aMMOAEWCTBME MEXZY Y4aCTHUKamu
CTpOUTENbLCTBA.

1. OpraHn3aLUMOHHO-TEXHONOrMYeCKMe NOTEPU B CTPOUTENILHOM NPOEKTe

B 6epexnnBoM Npou3BoACTBE NOTEPU OBLIYHO CBA3LIBAKT C OXMOAHUEM, JIMLLHUMU NEPEMELLEHUSMN,
M3bbITOYHBIMM 3anacamu, AedekTamu, NepenponM3BoACTBOM, NULLHEN 06paboTKoN M HEMCMONb30BaHHbIM MO-
TEHUManom nogen. B cTpoutenscTee 3TW BUAbl NOTEPL TOXKE €CTb, HO MPOSBMSIOTCS OHU NO-CcBOEMY. CTpou-
TerbHas Mowaska XMBET B PeXUMe NOCTOSHHOW YBSA3KW: OA4WH NPOLECC 3aBWUCUT OT ApYroro, NoapsauvKi
paboTaloT psaom, a nobas 3agepxka ObICTPO CTaHOBUTCS 00LLEN Npobnemoi.

OpraHn3aLMOHHO-TEXHONOTYECKNe NMOTEPU MOXHO MOHMMATL Kak 3aTpaThl BpeMeHW, Tpyaa, mMaTtepua-
I10B, TEXHWUKN U YNpaBfIeHYECKOTO BHWUMAHUS, KOTOpble NOSBASIOTCA W3-3a MIOXOM CTbIKOBKM MPOLECCOB.
Hanpumep, pabota TEXHONOrNYECKN BO3MOXHA, HO HE HAYMHAETCS, NOTOMY YTO HET Jonycka, martepuana,
aKTyanbHOro YyepTexa Unu peLleHus no 3ameyanuio. PopmanbHO NKAN MOTYT HaXOAUTbCA Ha 0BbekTe, HO
MPOEKT B 3TOT MOMEHT He [BUXETCS.

Camasi 3ameTHas noteps - oxugaHue. bpuraga XoeT kpaH, KpaH XaeT 0CBOBOXAEHUS 30HbI, NOCTaB-
LMK XOET NOATBEPXAEHWUS, NPON3BOAUTENb PaboT XOeT NPOEKTUPOBLUMKA. Y OXMAAHWS €CTb HenpusTHas
0COBEHHOCTb: OHO YacTO MackupyeTcs. B oTyeTax OHO NpeBpallaeTcsi B HEMTpanbHyto dpasy Bpoae ‘nepe-
HOC CpOKa BbIMOMHEHNS”, XOTS Ha Aene 3a Het cTouT cboil B NoaroToBke pabor.

Mepenenky - ewe oanH GonesHeHHbI BuA notepb. OHWM BO3HUKAOT M3-3a OLWMBOK B JOKYMEHTaLuK,
cnaboro BXOOHOTO KOHTPONS, CMELKW, pasHOYTEHWUN B TpeboBaHMSAX, HeKa4YeCTBEHHOW nepeaayn MHgopma-
LK Mexay CMeHaMu unu nogpsgynkami. MNepegenka Bcerga gopoxe, Yem kaxetcs. OHa 3abupaet nogen ¢
ApYrX 3adad, HapyLaeT nocnegoBaTenbHOCTL paboT, CO3AAEeT HOBbIE 3aMeyvaHus 1 NOPTUT JOBepUe MEXIy
y4YaCTHUKaMu NpoexkTa.

EcTb 1 MeHee 3ameTHble noTepn. Hanpumep, NuLWHWe nepemeLLeHns MaTepuanos n pabounx. Ha obb-
€KTe C NIOTHOM 3aCTPOWKONA UMM OrpaHNYEHHON NMOLAAb0 XpaHEHNs 3TO BbICTPO NpEeBpaLlaeTCs B exe-
[HEBHYI0 Npobnemy: mMaTepuan NexuT He TaM, NPOXodbl 3aHATbI, UHCTPYMEHT ULLYT LOMbLUE, YEM UCMONb3Y-
0T, BPEMEHHAs FOTUCTUKA MOCTOSHHO MeHsieTcs. Bpoae Obl Menoun, HO M3 Takux Menoven cknagbliBaeTcs
peanbHas NpoOM3BOAUTENBHOCTb.

OtgenbHO cTouUT ckasaTb 06 WH(OPMALMOHHBIX NoTepsx. CTPOMTENLCTBO AEPKUTCH Ha PELLEHMsX,
yepTexax, 3amMmeyaHusix, COrnacoBaHusX, UCMOMHUTENBHON AOKYMEHTauuu. Ecnn y npoekTta HeT MOHSTHOMO
nopsigka ukcauum peLLeHnin u cTaTycoB, NOSBASIOTCS AyOnmpytowme ncbMa, YCTHbIE AOrOBOPEHHOCTH, pa-
BoTa no crapomn Bepcun AOKYMEHTALMM U CMOPbI O TOM, KTO YTO AOSKEH Bbin caenatb. JTO He NpocTo “Oy-
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MaxHble” npobnembl. OHK HaNPAMYHO BbIXOASAT HA CPOKM 1 Ka4eCTBO.

2. Yto paet GepexnmBbIn NOAX0A CTPOUTENIbHOMY NPOEKTY

BepexnneBoe Npou3BOACTBO HAYMHAETCS C MPOCTOrO BOMPOCA: Kakue OEUCTBUS CO3AalT LEHHOCTb, a
Kakue Tomnbko NoTpebnsaT pecypcbl? Ons CTPOMTENLCTBA LEHHOCTb - 3TO HE TOMbKO MOCTPOEHHbIN 0OBLEKT.
370 elle ¥ BbINosHeHWe TpeboBaHWi No kayecTsy, 6@30MacHOCTH, CPOKaM, CTOMMOCTU W NPUrOAHOCTY 0Bbe K-
Ta K aKcnnyaTauuu. [1oaToMy cMOTpeTb NPUXOAUTCA He Ha OfHY onepauuto, a Ha BeCb NyTb paboTbl: NOAro-
TOBKa, CHabXeHuWe, BbINOMHEHWE, KOHTPOMb, YCTPaHEHWE 3aMeYaHnin, JOKyMeHTauus, nepegaya creaytoLlemy
YYaCTHUKY.

I1. Kockena npefnoxun paccmaTtpuBaTb CTPOUTENBCTBO HE TOSbKO Kak npeobpa3oBaHWe pecypcoB B
pesynbTaT, HO 1 Kak MOTOK, A€ BaXHbl OXuUOaHUs, NepemMeLLeHns, nepegada uHopMaumm 1 co3aaHue LeH-
HOCTM Ans 3akasuuka [1]. [Ans pykoBoauTens npoekTa 3T0 04eHb NpakTUYHas Mbicrb. MOXHO UMETb CUMbHbIE
Bpuragbl 1 HopMarbHbIe MaTepuarnbl, HO nonyyaTth cnabbli pesynbTaT, eCiv NOTOK PaboT NOCTOSHHO PBETCA
Ha CTbIKaX.

Moaxopn Last Planner System, cBsizaHHbIN ¢ paboTamu . bannapga, AenaeT akUeHT Ha HadeXHOCTH
KPaTKOCPOYHOrO NnaHupoBaHus [2]. B 0BbluHOM NpakTuke HedenbHbIN NiaH MHOTAA BbIFNSAMT Kak CrIMCOK Xe-
naemblx pabot. B Gepexnueoit noruke B NnaH AOMKHbI NonagaTh 3afayu, KOTOpble peanbHO roToBbI K Bbl-
MOMHEHWO: eCTb AOKYMEHTaUMS, MaTepuarbl, (POHT, NOAW, TEXHUKA, COrNAcoBaHUS W MOHATHBIA KpUTEPUI
3aBEpLUEHNS.

OTO MeHsieT pasroBOp Ha NPOW3BOACTBEHHOM COBELLaHMK. BmecTo obuiero Bonpoca “noyemy He cae-
nanun?” nosensetcs 6onee TOYHbIN: “kakoe orpaHM4eHme He ObiNo CHATO A0 Havana paboT?” Takow BONpPoC He
CHUMaeT OTBETCTBEHHOCTU C UCMONHUTENEN, HO NOMOraeT uUckaTb NpUYKMHY cH0s B CUCTEME, a HE TOMNbKO B
KOHKPETHOM YeroBeke.

Ha moi B3rnsag, rmaBHas nonb3a 6epexnmBoro nogxoaa Ans CTPOUTENbCTBA UMEHHO B 3TOM. OH He
obeluaeT BonLWeBHOro yckopeHus. 3aTo JaeT A3blK, Ha KOTOPOM MOXHO CMOKOWHO pa3bupatb npobnemsl: rae
XOanw, rae nepegensiBani, rae Uckanw, rae He AOroBOpPWIKCH, rae He Bbino ctaHgapTa. Korga npobnema
Ha3BaHa TOYHO, C HEM YXe MOXHO paboTartb.

3. UHCTpYMEHTbI CHUXEeHMA noTepb

[NepBbiit NONE3HbI MHCTPYMEHT - KapTUPOBaHWE NOTOKA CO34aHUs LeHHOCTU. B cTpoutenscTee KapTy
MOXHO COCTaBWUTb ANS KOHKPETHOrO NpoLiecca: NOAroToBKa (PPOHTA, NOCTaBKa MaTepuana, BbINOSHEHME pa-
00T, KOHTPOIb Ka4yecTBa, YCTPaHEHNE 3amMeyaHuin, OPOPMIIEHNE UCTONHUTENBHON SOKYMEeHTauuW. Ha Takon
KapTe BUOHbI HE TOSbKO Onepauun, HO M nay3bl Mexgy HUMKU. YacTo MMEHHO nay3bl OKa3blBaKTCS IMaBHOM
noTepemn.

KapTupoBaHue ygobHO TeM, UTO OHO BbIBOAMT 0BCyxaeHe n3 obnactu amouuni. He “cHabxeHue onsaTb
noageno” n He “noapsaymnk Nnoxo paboTaeT”, a KOHKPeTHas Lenoyka: 3asBka Co3faHa no3aHo, CPOK NOCTaBKM
He yBS3aH C HeAENbHbIM NIAHOM, MECTO XPaHEHUS! He NOATOTOBIIEHO, BXOAHOW KOHTPOMb He HasHaueH. o-
Cre 3TOr0 MOXHO MEHSITb MPOLIECC, @ HE NPOCTO MCKaTb BUHOBATBIX.

[Ins cTpouTenbHOM Nrowaaky Xopowwo noaxoaut 5S [7]. B 6bITOBOM NOHUMaHUM €ro0 MHOrAa CBOAAT K
ybopke, HO 3TO CMLLKOM Y3KO. 5S Ha 06BEKTE - 3TO NOHSATHLIE 30HbI XPaHEHMs, MapKUPOBKa NPOX0OL0B, pas-
AEneHve NpUrogHbIX 1 3abpakoBaHHbIX MaTepuanos, AOCTYMHOCTb MHCTPYMEHTA, perynsapHasi npoBepka pa-
Bounx mecT. Korga nopsigok noaaepkuBaeTcs He pasoBo, a eXeOHEBHO, CHKAETCS BPEMS MoucKa, YMEHb-
LIAeTCs Xaoc 1 NpoLLe KOHTPOnMpoBaTb 6e30NacHOCTb.

BuayanbHoe ynpaBneHue nomoraeT caenatb COCTOSIHME NPOEKTa BUAMMbIM. JTO MOryT ObiTb JOCKMW He-
AENbHOro MNaHUPOBaHMS, NePeYeHb OrpaHNYEHUIn, CXeMbl 30H OTBETCTBEHHOCTH, LIBETOBOM CTaTyC pabor,
YeK-NINCTbI Ka4ecTBa, XypHan 3aMeyaHuii C NOHATHLIMM CPOKaMM 3akpbITus. HO 34ech ecTb NOBYLUKA: BU3Ya-
nu3aums paay Kpacueol JOCKW HE HyxHa. MHdopmauus fomkHa nomoraTb NPUHAMATL PELUEHNS CEroaHs, a
He yKpaLLaTb CTEHY B ObITOBKE.

CtaHgapTv3aums HyxHa Tam, rae npoueccsl NoBTopstoTCs [6]. B cTponTensCTBE 3TO HE TOMBKO TEXHO-
nornyeckue kaptol. CTaHgapToM MOXET ObiTb MOPSAAOK Aonycka bpuragbl K dpOHTY, opMa exegHEBHOMO
OT4yeTa, NpoLeaypa BXOAHOIO KOHTPONS, NpaBuia nepeaayn 3ameyvaHui, WwabnoH npoBepku roTOBHOCTH pa-
60T. Xopowumin cTaHaapT He aywuT uenonHutens. OH ybupaeT NNULWHIO HeonpeaeneHHOCTb 1 NOMOraeT pas-

LVI MEXIYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W MPOCBELLEHWEN




AKTYANbHBIE BONPOCbI COBPEMEHHO HAYK 11 0BPA30BAHMA n

HbIM NOASM AeiCTBOBaTL OAMHAKOBO B TUMNOBOM cutyauun.

[Ons nepenenok rnoneseH aHann3 KOPHEBbIX NMPUYKH. Ecnm OorpaHn4nTbLCA (bpasoﬁ ‘coenanu Hekave-
CTBEHHO’, NPOEKT HNYETO HE BbIYYUT. Hy)KHO MOHATb, NOYEMY TakK NPOM3OLLITO: Bbina nu aKTyalibHaa OOKyMEH-
Tauus, NOHATHbI NN KPUTEPUU NPUEMKKU, XBaTaNo Nh BpEMEHN Ha TEXHOMOrNYeCKMiA Nnepeps.Is, Obin v BXOA-
HO KOHTpPOJ1b, HE MeLlan Jn coceaHui noAapAAaYuK, KTo 1 Kak nepenan 3agaHue UCnoJsIHUTENHO. Takoi pa360p

3aHWMaEeT BPEMS,, HO OH JeLLeBne NOCTOSIHHOrO NOBTOPEHMSI OQHOWN U TOW e OLUMBKN.
4. MpakTnyeckas mofenb ANA pyKOBOAUTENSA NPOeKTa
Ha npakTuke pykoBOAMTENto npoekTa yaobHO CBA3bIBATH KaXblil BUA NOTEPL C MPUYUHONA U UHCTPY-

MEHTOM BO3LENCTBUS. Takasi MOAenb He 3aMeHsIeT kaneHaapHbIn rpacdmk, MNP, KOHTPOnb Ka4yecTsa Un 4o-

roBopHyto paboty. OHa NpocTo NoMoraeT BbICTPee NOHATD, FAe UMEHHO NPOEKT TEPSIET YNPaBiseMOCTb.

Tabnuua 1

MHCprMeHTbI CHWXEeHUA OPraHn3auMOHHO-TEXHONTOTMYECKMUX NOTEePb B CTPOUTEJIbHOM NMPOEKTEe

Kak npoaBnseTca Ha

YT10 MeHseTcA

Bua notepu Y10 MOXHO NPUMEHMUTD
NnpoeKTe B ynpaBneHuu
[MepeyeHb orpaHnyeHni,
HeT maTtepuana, TeXHUKM, KomaHnaa paHblue BUauT

HedenbHoe NnaHMpoBa-

OxunpaHue A0nycKa, PeLUeHns unu ro- NPensTCTBUS U FOTOBUT pa-
HWe, KapTUPOBaHWe NoTo-

TOBOro (PppoHTa a 6oTbl 40 BbIxoAa bpuragpl

PaboTbl BO3BpaLLaOTCS Ha Yek-nucTbl kayecTsa, Owwmbkm pasbupatotcs cu-

Mepeaenku “cnpaBenexne, 3aMmeyaHms CTaHOapTbl onepauun, CTEMHO, a He TOJbKO Yepes

NOBTOPAOTCA

aHann3 npu4mH ,qeq)e}(ros

NMOUCK BUHOBHOTIO

InwHmre nepeme-
LEHUS

Matepuanb! 1 UIHCTPYMEHT
WLLYT, NEPEHOCAT, nepe-
KnaablBaKT

5S, pa3meTka 30H, npasu-
na XxpaHeHust

lnowagka cTaHoBMTCA Mo-
HSITHEE, CHIKAETCS exe-
[HeBHas NOTePs BPEMEHU

CpblIBbl HeenNbHO-

B nnaH BKMHOYeHb! 3aaauu,
KOTOpble akTU4eckn He

Last Planner System,
npoBepKa roTOBHOCTM 3a-

[MnaH cTaHoBUTCS Bnvke K
peanbHOCTU, MEHbLLIE KOH-

ro nnaxa N
rOTOBbl [aHui (PIIMKTOB 3a pecypehl
YYacCTHWKM NpoekTa BUOAT
PeweHus TepsioTcs, ctaty- | BusyanbHoe ynpasneHue,
WHdpopmaLmoH- , y aKTyarbHyt KapTUHY 1
Cbl HESICHbI, BEPCUM IOKY- | e[WHbIN XYypHan peLLeHuit
Hble noTepu " MeHbLUe AybnupyroT 3anpo-
MEHTOB NyTakTCs W 3amMeyaHui ol

MN30bITOYHbIE 3a-
nacsl

Martepuarns! 3aHUmaroT
NNoLLaaKy paHbLLe, Yem
HYXHbl B paboTe

YBsi3ka NOCTaBOK C roToB-
HOCTbI (DPOHTA, KapTu-
poOBaHWe NoToka

CHuxaeTcs 3arpoMoxaeHne
NNOLLaZKN 1 PUCK NOBpE-
KOEHUS MaTepuanos

JTy Tabnuuy MOXHO UCMONb30BaTh kak pabouyto NoacKa3ky Ha NPOM3BOACTBEHHBIX COBELLAHNAX. Ecnm
npobnema noBTOPSIETCSA, ee CTOMT pa3dbupaTb He Kak pas3oBblii COOM, a Kak nmpu3Hak crnaboro mpouecca.
Hanpumep, perynsipHoe oxuaaHue MaTepuarnoB Yalle roBopuT He O “MIOXOM NOrucTuke Boobuie”, a o0 ToM,
4TO NOCTaBKM HE CBA3aHbI C PeanbHON rOTOBHOCTbO hpoHTa paboT.

Takas pabota gomkHa ObiTb perynsipHoit. OguH pa3 CoCTaBUTb NEpeYeHb NOTEPL MONE3HO, HO Mano.

['0pa3go nyulle BCTPOUTL KOPOTKUA pa3bop B pUTM MPOEKTa: YTO MeLLano BbINOMHUTL He4eNbHbIA NiaH, Ka-
KMe OrpaHUYeHUst He CHSANK, rae NOSBUIUCH NEPEAENKM, Kakue PeLLeHNs 3aBUCAK, YTO HYXXHO U3MEHUTb B NO-
psgke paboTbl. ATO He TpebyeT CNOXHOM LUMPOBOI CMCTEMBI. HOrAa AOCTATOMHO YECTHOM Tabnuubl, KOTO-
PYIO ENCTBUTENBHO BEaYT.

[Mpu 3TOM BepexnmBble MHCTPYMEHTbI IErko MCOPTUTL (POPManbHOCTLH. ECRiM YeK-NUCT 3anonHseTcs
TOMbKO NS OTYeTa, OH cam CTaHOBMTCA noTepei. Ecrv gocka nnaHnpoBaHus He BAUSIET Ha PELIeHNs, OHa
BbICTPO NpeBpaLlaeTcs B OOH. [103TOMY Y KaXKOOr0 WHCTPYMEHTa LOSmkeH OblTb NPOCTOM OTBET Ha BOMPOC:
KOMY OH NMOMOraeT 1 KaKoe PELLEHEe NO3BONAET NPUHATL?
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5. YcnoBusa BHeApeHUs B CTPOUTENBHOW OpraHu3aLmm

HaumHaTb BHeApEHUe Mnyylle He CO BCer OpraHu3aumuy cpasy, a C KOHKPETHOrO npobneMHoro npouec-
ca. Hanpumep, ¢ noarotoBk1 ¢opoHTa paboT, 3aKpbITUS 3aMeyaHuil, NOCTaBKW MaTepUanos, NCMOHUTENBHO
AOKYMEHTALMU UK Nepefayn CMEHHbIX 3afaHui. Tam, rae notepy NOBTOPAKTCS Kaxayto Hedesnto, ekt
OT N3MeHeHuin ByeT NOHATHeE W ANS PYKOBOACTBA, U 411 UCTIONHUTENEN.

Henb3s BHeOpsATb BepexinBble UHCTPYMEHTLI TOSbKO CUMaMK aAMUHUCTPATUBHOrO annapara. Mpons-
BoauTenu pabot, mactepa, MNTO, cHabxeHue, KOHTPOMb kavyecTBa M CybnoapsauvKu BUOAT pasHble YacTu
npouecca. Ecnv ux He cnywwaTtb, Nony4nTcs Kpacveas cxema 6e3 cBs3u ¢ nnowaakon. A nnowagka deicTpo
4yBCTBYET, KOra MHCTPYMEHT NpuaymaH “cBepxy” 1 He nomoraet paboTarb.

HyXHbl 1 NpocTble nokasatenun. He obsizaTenibHO cpasy CTPOUTB CIIOXHYH CUCTEMY METPUK. Ha nepsom
aTane JOCTaTOMHO PUKCMPOBATb MPUYMHBI HEBBINOMHEHUS HefeNbHbIX 3adaHuil, KONMYeCTBO NOBTOPHbIX 3a-
MeYaHu, CPOKW 3aKpbITUS AEEKTOB, HanMyue OrpaHuYeHnin nepes HadanomM paboT, Bo3BpaThl JOKYMEHTa-
LUnn, OXugaHue matepuanos. OTW AaHHbIE MOMOraloT NEPEBECTU pPa3roBop U3 obractu BnevatneHnit B 06-
nacTb haKToB.

BepexnuBbIi NOAXOA XOPOLO CoveTaeTcsl ¢ MeHegXMeHTOM KavecTtBa [9]. KauyecTBo Henb3s obecne-
4NTb TOMbBKO MTOroBOM npuemkon [8]. OHO poxaaeTcs paHbLUe: B MOHATHOM 3afaHWi, akTyarbHOW JOKYMEH-
TaLu1, BXOQHOM KOHTPOIE, HOPManbHOM opraHuaumn paboyero Mecta, npaBuibHOM MOCNEA0BaTENBHOCTY
onepauui 1 YecTHoM pasbope owwnbok. Ecnvn aTn anemeHTbl paboTatoT, MTOroBasi NpMeMKa CTaHOBMUTCS Cro-
KonHee.

EcTb ewe ogunH YenoBeyeckuin MOMEHT. JTioau OXOTHEE y4acTBYIOT B YNyYLIEHWUsX, KOr4a BUAAT, YTO
Lienb He B MOWUCKe BMHOBATbIX, @ B HOpPMaribHOW opraHusauuy paboTbl. [Ans CTpOUTENbHOMO NpoekTa 310 0Co-
BeHHO YyBCTBUTENBHO. [JaBneHne CPOKOB U Tak BbICOKoe. Ecnin Bepexnnsble MHCTPYMEHTbI MOMoratoT ybpathb
TILLHIOK CYeTy, K HUM HAYMHaAlOT OTHOCUTLCH HE KakK K 0vepedHOn 0BsS3aHHOCTM, @ Kak K MOMe3Hon YacTu
ynpaseHus.

3aknioyeHue

OpraHu3aLyoHHO-TEXHONOTNYECKINE MOTEPN B CTPOUTENBHOM MPOEKTE BO3HUKAKOT He FAe-TO OTAENbHO OT
npouasoAcTea. OHU NOSBASAIOTCS MPAMO B eXeaHEBHON paboTe: B OXuUaaHUW, nepeaenkax, NULLHUX nepemeLLe-
HUSAX, HESICHBIX PELLEHNSX, Cnaboi NoAroTOBKE (PPOHTOB M HECOrNMACOBAHHOCTM Y4aCTHUKOB. [10aTOMy BOpOThCS
C HUMU HYXXHO He 0BLLMMM Npu3bIBaMK K AUCLMNIIMHE, @ NOHATHBIMI YNPaBEHYECKMI LENCTBUSMA.

WHCTpyMeHTbI BepexnmBoro Npou3BoACcTBa JaloT Ans 3Toro yaobHbld Habop. KapTupoBaHue notoka
noMoraeT YBMAETb PaspbiBbl MEXY onepauusmu. 5S HaBOAMT NOPSAOK Ha NMOLWaZKke U CHUXaEeT JULLHMe
nepemelleHus. BusyanoHoe ynpasneHue fenaet cratycbl NOHATHbIMU. CTaHdapTU3aumus yMeHbluaeT pas-
Bpoc B noeTOpstOLLMXCS npoueccax. Last Planner System nomoraeT nnaHupoBaTth He xernaemble, a peanbHo
roToBble paboThl.

[ns pykoBoaWUTeNst NPOEKTa LIEHHOCTb Takoro Noaxoda B ero NpakTMyYHoCTH [5]. OH He OTMEHSIET CTPO-
UTenbHble HOPMbI, rpadovku, LOrOBOPbI U TEXHUYECKUIA KOHTPOMb. OH NOMOraeT cBA3aThb WX C NOBCEAHEBHOM
opraHusaumen pabot. MpoekT cTaHoBUTCA Gornee npo3payHbIM: BUAHO, rOe MOTOK MAET HOpManbHO, a rae
CHOBA BO3HMWKAIOT OHU U Te Xe NpensTCTBUS.

Moatomy bepexnnBoe NPOM3BOLACTBO B CTPOUTENLCTBE CTOWUT paccMaTpuBaTh HE Kak MOAHYHK ynpaBs-
NIEHYECKYI0 HAZCTPOMKY, a kak pabounit cnocob BHUMATENbHEE CMOTPETL Ha MPOEKT. Yem paHblue KoMaHaa
BMAMT NOTEPN W UX NPUYKHBI, TEM BOMbLUE LWAHCOB NPONT OBBLEKT CrOKONHEE, KayecTBeHHee W 6e3 NuLLIHEN
cyeThbl.
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SAILIUTA YYETHBIX 3ATUCE ,
N0N1b30BATENEN B COBPEMEHHDIX OHNAVH-
CEPBICAX

HAYMOB JAHWAN ANEKCEEBUY

CTyOeHT
®rAOY BO «MockoBCkuit rocyaapcTBeHHbIn TexHonordeckuin yHusepeuteT « CTAHKAH»

AHHOTauuA: B CTaTbe PaccMaTPUBAOTC OCHOBHbIE MOAXO/bI K 3aLMTE Y4YETHbIX 3anuceil Nonb3oBaTeneii B
COBPEMEHHbIX OHNalH-cepBucax. PackpbiBaloTCs PUCKW, CBA3AHHbIE C WUCMONb30BaHMEM Cabbix maponei,
NOBTOPHbIM MPUMEHEHUEM YYETHbBIX [AHHBIX, PULLIMHIOM M HELOCTATOYHOM HACTPONKOM MEXaHU3MOB BOCCTa-
HoBneHust gocTyna. OcoGoe BHUMaHWe yaenseTcs MHOroakTOpHO ayTeHTUDMUKALMK, YNIPaBNEHMIO Ceceus-
MU 11 MOBBILIEHIKO OCBEAOMIEHHOCTM NMOMb30BATENEI.

KnioueBble cnoBa: yyeTHas 3anucb, OHMaliH-CEPBIUC, Naponb, MHOTO(AKTOpHas ayTeHTUdMKkaLus, knbep-
6€30MacHOCTb, NONb30BATENLCKUE JaHHbIE.

PROTECTION OF USER ACCOUNTS IN MODERN ONLINE SERVICES
Naumov Daniil Alekseevich

Abstract: the article examines the main approaches to protecting user accounts in modern online services.
The risks associated with weak passwords, reuse of credentials, phishing and insufficient configuration of ac-
cess recovery mechanisms are considered. Special attention is paid to multifactor authentication, session
management and user awareness.

Key words: user account, online service, password, multifactor authentication, cybersecurity, user data.

YyeTHas 3anucb SABISETCS OOHOW M3 KITIOYEBbIX TOYEK JOCTyNa K COBPEMEHHbIM OHManH-cepsucam. Ye-
pes Hee Nonb30BaTeslb NonyyaeT OCTYN K IMYHOW Nepenncke, (UHaHCOBbLIM onepaLymsm, obpasoBaTenbHbIM
nnatgopmam, 06rayHbIM XpaHUINLLAM 1 FOCYAapCTBEHHbBIM ycryram. [103ToMy KOMNpoMeTaLms akkayHTa
MOXET NPUBECTM He TOMBKO K NoTepe MHAOPMaLMK, HO 1 K UHAHCOBOMY YLepby, NOAMEHE NNYHOCTM U pac-
NPOCTPaAHEHNO BPEAOHOCHBIX AENCTBUM OT UMEHW NOMb30BATENS.

3alLmMTy yYeTHbIX 3anucen Henb3s paccMaTpuBaTh TOMbKO Kak 3afgady nonb3oBatens. OHnanH-cepsuc
[OMKEH CoYeTaTb TEXHUYECKME MeXaHW3Mbl 6e30MacHOCTU, MOHATHBIN UHTEPdEenC, KOppekTHyto obpaboTky
noMbITOK BXOAA U CBOEBPEMEHHOE MH(MOPMUPOBaHUE O MOAO3PUTENBHON aKTUBHOCTW. B pekomeHzaumsx
CISA nogyepkuMBaeTCsi BaXHOCTb CUMbHOM ayTeHTUdMKaLUuM, OBHOBMNEHWA M OCTOPOXHOTO obpalleHus ¢
YYETHBIMM JaHHbIMM Kak 6a30BbIX 3NeMeHTOB LdpoBoin GesonacHocTu [1].

OpHol M3 pacnpoCTpaHeHHbIX npobnem ocTaeTcs NOBTOPHOE MCMONb3oBaHWe maponeit. Ecnu oguH
CEpPBWC NOABEpraeTcs yTeuke AaHHbIX, 3M0YMbILUNIEHHUK MOXET NPOBEPUTL Ty Xe napy NorHa W napons Ha
Apyrux nnatcopmax. Takoi cueHapuil 0COGEHHO OnaceH Anst nonb3oBaTenei, KOTOpble MPUMEHSIOT O4MH
napornb Ans nouTtsl, 6aHka, counanbHbix ceTer u pabounx cuctem. MoaTomy cepBuChl LOMKHbI CTUMYNNPO-
BaTb UCMOMb30BaHNE YHWUKaMbHbIX Naponen 1 He AonyckaTb CAULWKOM MPOCTbIX KOMBUHALMIA.

[MpakTyeckoe 3HayeHne UMEET MHOrodakTopHas ayTeHTUMKkaumns. OHa CHUXAET PUCK HECAHKLMOH -
POBAHHOrO AOCTYNa, TaK Kak OQHOMO 3HaHUs napons ctaHoBuUTca HegoctatouHo. NIST paccmaTtpuBaet ayTeH-

LVI MEXIYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W MPOCBELLEHWEN



AKTYANbHBIE BONPOCbI COBPEMEHHO HAYK 11 0BPA30BAHMA n

TUUKALMIO KaK NPOLLECC NOATBEPXKAEHUS KOHTPOMS Had O4HUM WM HECKOMNbKUMM (hakTopamu, KOTOpble MO-
ryT BKNKOYATb 3HaHWE, BNageHWe YCTPOMCTBOM MK BroMeTpuyeckuin npusHak [2]. [ns maccoBbix CepBUCOB
Hambonee yaobHbIMM SBNAIOTCA OAHOPA30oBble KOAbI, push-nogTBepaeHns M annapaTtHble knoun Hesonac-
HOCTM.

Tabnuua 1
MepbI 3aWMTbI YYeTHbIX 3anUcer nonbL3oBaTenen
Mepa HasHaveHue MpakTuyeckun acpdpexr
WUCKITI0YEHE NOBTOPHOTO MCMOMb-
YHVKanbHble Naponm CHUXEHWE pucka MaccoBOro B3noma
30BaHNS AaHHbIX
MHorodakTopHas ayTeHTu- NOATBEPXIEHNE BXOZa AOMNONHU-
(pakTop y ATBEPKA Aa A 3alumTa npu yTeyke napons
(hukaums TENbHbIM PaKTOPOM
. OTCMEXMBaHWE aKTUBHbIX NOLKMIO- | BbICTPOE 3aBepLUeHne Nofo3puTenb-
KoHTponb ceccui y
YeHUN HbIX BXOZOB
NpOBEpKa JIMYHOCTN NPU CMEHE
BesonacHoe BoccTaHOBEHNE HocTyna CHUXEHWE pUCKka NepexBaTa akkayHTa
WH(OPMUPOBaHHME O HEOObIYHON
YBeoMneHus AKTMBHOCTH onepaTuBHas peakuus nonb3osaTens

Kak BugHO 13 Tabn. 1, 3awimra akkayHTa CknaabiBaeTcst U3 HECKOMbKMX B3aMMOCBA3aHHbIX 3IEMEHTOB.
HagexHbI naporb He obecneynBaeT JOCTAaTOYHOTO YPOBHS 6€30MacHOCTH, eCv Nonb3oBaTerb He nonyyaeT
YBELOMIIEHUS O BXOJE C HOBOrO YCTPOMCTBA WK eCN BOCCTAHOBIIEHWE AOCTYNa MOXHO BbINOMHUTL Yepes
Nerko yragblBaeMble OTBETbI HA KOHTPOMbHbIE BONPOCHI. [103TOMYy 6e30MacHOCTb JOMKHA NPOEKTUPOBATLCS
KaK eguHas cuctema.

OThenbHOro BHUMaHMS TpebyeT MexaHu3M BOCCTaHOBNEHMs JocTyna. Ha npakTuke MMEeHHO BOCCTa-
HOBIEHWE Napons YacTo CTaHOBUTCS cabbiM 3BeHOM. ECriv cepBuC OTNpaBnseT Kog Ha CKOMNPOMETUPOBAH-
HY}0 NOYTY UMW NO3BONSET U3MEHUTb Naporb 6e3 JONOMHUTENBHbLIX NPOBEPOK, 3MOYMbILLAEHHUK MOXET 060 1t
TU OCHOBHble Mepbl 3aluTbl. bonee HagexHbIM NOAXOLOM SBMSETCSH COYETaHWe MOATBEPKAEHUS Yepes [o-
BEPEHHOE YCTPONCTBO, PE3EPBHbIE KOLbI 1 YBEAOMIEHE NONb30BATENS O NOMbITKE BOCCTAHOBNEHUS.

OWASP obpaLuaeT BHMaHWE Ha HEOOXOAMMOCTb 3alLMLLaTh HE TOMNbKO POpMy BXOAA, HO M BECH XN 3-
HEHHbIA LMKN ayTeHTUUKaLmMK: peructpaumo, cbpoc naponsi, U3MEHeHUe YYeTHbIX AaHHbIX, ynpaBneHue
Ceccuen 1 BbIxog W3 akkayHTa [3]. 3T0 0COBEHHO BaxHO ANsi CEPBMCOB, rAe MOMb30BaTENb XPaHUT NepCo-
HanbHble JaHHbIE UMK BbINOMHAET KPUANYECKN 3HAYMMbIE AENCTBUS.

[ins NOBbILIEHNS 3ALLMLLEHHOCTN TaKKe BaXHbl NOBEAEHYECKNE MeXxaHN3Mbl. CepBMC MOXET aHannau-
poBaTb reorpacuio BXoaa, TMN YCTPOMCTBA, YACTOTY HeYAauHbIX NOMbITOK, PE3KYI0 CMEHY akTUBHOCTU U pY-
e npusHaku pucka. OOHaKo Takue MexaHW3Mbl LOMKHbI NMPUMEHSATLCS akkypaTHO, YTobbl He BrokupoBaTh
A06POCOBECTHLIX NONb3oBaTenen 6e3 NOHATHOrO OObACHEHNUS NPUYNH.

lMonb3oBaTernbckas 0CBEAOMMNEHHOCTb OCTAETCS BAXKHON YacTbio 3aLuThbl. [laxe XOpoLlo HacTpoeHHast
cucteMa MOXeT BbITb 060MAEHa Yepes coLmarbHyo MHKEHEPUIO, ECAIN YenoBek 40OPOBONbHO NepeaaeT Ko
NOATBEPXOEHNS N YCTaHABNMBAET BPeAOHOCHOe npunoxeHne. ENISA oTHOCUT npocTbie npakTukn knbep-
rMrneHbl K 6a3oBbIM AEMCTBUSAM, KOTOPbIE NOMOTakT 3aliuLlaTh YCTPOACTBA U TMYHYHO MHApopMaLwto [4].

Takum 06pa3om, 3alynTa y4YeTHbIX 3anucen B OHMalH-cepeucax TpebyeT coYeTaHNs TEXHUYECKUX, Op-
raH13aLUMOoHHbIX 1 0bpa3oBaTenbHbIX Mep. Hanbonee adhekTnBHON SBNSAETCS MOLENb, NPU KOTOPOW CEpBuUC
CHUXaeT BEPOSTHOCTb OLUMOKM MOnb30BaTens, NpeanaraeT CUMbHYK ayTeHTU(MKALMIO MO YMOMYaHUIO W
CBOEBPEMEHHO COOBLIAET 0 NOAO3pUTENbHbIX COOLITUSAX. Takoi Noaxon MoBbilLaeT JoBepUe K LMgpoBbIM
nnatgopmam 1 CHUXaET NOCNEACTBIS BO3MOXHBIX aTak.

[MepcnekTvBbl pasBUTUS 3aLMTbl YYETHbIX 3anncei CBA3aHbl C NepexoaoM OT TPaAULIMOHHbIX naporei
k Gonee ycTonuMBbiM MeTogaM ayTeHTudmkaumn. LLUnpokoe BHeapeHue anmapaTtHbIX Krouden, passkeys u
PUCK-OPUEHTUPOBAHHOTO aHanuaa Bxoda CrnoCobHO CHWU3WTL 3aBUCMMOCTb Be30MacHOCTH OT NamMsATH NOMb30-
Batens. [1pn 3TOM HOBblE MEXaHU3MbI JOIKHbI OCTaBaTbCA MOHATHLIMU U JOCTYMHLIMM, UHAYe YacTb NONb30-
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YNIK681.518.5

OMEPATUBHAA BU3YAJIbHAA INATHOCTUKA
TEXHWYECKOT 0 COCTOAHUA
N3MEPUTEJIbHbIX KAHANOB W )
NCMONHUTENbHBIX YCTPOUCTB CYILWIbHOW
KAMEPbI B SCADA-CUCTEME

MAPKWH ETOP CEPTEEBNY

PYKOBOAMTENb OTAENA NOTUCTUKM W 3anacHbIX YacTen
000 «Mapen ®yg Cuctemey, r. Mocksa

CYBOPOB IMUTPU HAYMOBHY

npodeccop, 4.T.H.,
kacbedpa «ABTOMaTM3aLMA NPOU3BOLCTBEHHBIX NPOLIECCOBY,
MocKoBCKuit aBTOMOBUNBbHO-AOPOXHBIA FOCYAaPCTBEHHbIN TEXHUYeCKu yHuBepcuteT (MALN)

AHHOTaumsa: PaccMOTpeH MeToq onepaTBHOM BU3yaribHOW AMArHOCTUKM TEXHUYECKOTO COCTOSHUS U3MEpPU-
TEMNbHbIX KaHaNOB M UCMOMHUTENbHbIX YCTPOMCTB CYLUMABLHOM Kamepbl Ans TennoBoi 0bpaboTky KOMNO3NT-
HbIx n3genuin. Metog peanusosaH cpegcteamm SCADA-cuctembl TRACE MODE Ha 0CHOBE MHEMOHWUYECKON
3KpaHHOW POpMbI U LIBETOBOW KOAM(UKALMWN COCTOSHUIA. [ToKasaHOo, YTO MeToZ NO3BONSET pasnuyatb OTKMO-
HEeHWe pexuma ¥ NoTepr AOCTOBEPHOCTU M3MEPUTENBHOTO KaHana v MoALepXMBAET perfiaMeHT LencTBum
onepatopa npu OTKOHEHMSX.

KntoueBbie cnoBa: TexHuyeckas guarHoctuka, SCADA, TRACE MODE, MHeMocxema, N3MepuUTesbHbIN Ka-
Han, LOCTOBEPHOCTb U3MEPEHUSI, UCMIOSNHUTENBHOE YCTPOMCTBO, CyLLUbHAs kKaMmepa.

OPERATIONAL VISUAL DIAGNOSTICS OF THE TECHNICAL STATE OF MEASURING CHANNELS AND
ACTUATORS OF A DRYING CHAMBER IN A SCADA SYSTEM

Markin Egor Sergeevich,
Suvorov Dmitry Naumovich

Abstract: A method of operational visual diagnostics of the technical state of measuring channels and actua-
tors of a drying chamber for the heat treatment of composite products is considered. The method is imple-
mented by means of the TRACE MODE SCADA system on the basis of a mnemonic screen form and colour
coding of states. It is shown that the method makes it possible to distinguish a regime deviation from a loss of
measuring channel reliability and supports the operator action procedure in case of deviations.

Keywords: technical diagnostics, SCADA, TRACE MODE, mnemonic diagram, measuring channel, meas-
urement reliability, actuator, drying chamber.

BBegeHue
[Mpn aBTOMATU3MPOBAHHOM KOHTPOIE TEXHOMOMMYECKMX NPOLIECCOB JOCTOBEPHOCTHL BbIBOAA O KA4YECTBE
NPOAYKLMM HanpsIMyt0 3aBUCUT OT MCMPABHOCTW CPEACTB M3MEPEHWSt U UCTIONHUTENbHBIX YCTPONCTB: HEAO-
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CTOBEPHbIN U3MEPUTENbHBIN CUrHaN 0BeCLiEHNBAET pe3ynbTaT AUarHOCTUKN pexuma. [oaTomy Hapsay C KOH-
TPONEM PEXMMHBIX NAapaMeTpoB MPaKTUYECKN BaKHA AMArHOCTUKA TEXHUYECKOrO COCTOSIHUS CaMMX U3MEp -
TEMbHbIX KaHaroB 1 MCMOMHUTENbHBIX YCTPONCTB. HacToswas pabota nocesleHa MeToay onepaTUBHON By-
3yanbHOW AMArHOCTUKM TEXHWYECKOTO COCTOSHUSI CPEACTB M3MEPEHWS! CYLLUWbHOM Kamepbl, NPUMEHSAEMON
Ans TeNNoBOk 06paboTKN KOMMO3UTHBIX U3AENNIA.

OGBLEKT U COCTaB KOHTPONMPYEMbIX CPEACTB

O6beKTOM ABNSETCA CYLUMNbHAs Kamepa NPOTMBOTOMHOMO TUNa A1 OTBEPXAEHMS KOMMO3UTHOMO W3-
penus. B coctaB cpeacTs n3MepeHust BXOAAT TEPMOSfEKTpuYeckne npeobpasoBateny, pasMeLléHHbIE B Ye-
ThIPEX TOYKAX MO Yrram kamepbl, AaT4WK BNAXHOCTY NapOBO3AYLUHON Cpedpl U AaT4MK AaBMEHUS; K UCMOMNH U-
TEMbHbIM YCTPOCTBAM OTHOCATCA NEKTPOHarpeBaTesb, NPUTOYHAS U BbITSHKHAS 3aCMOHKM W BEHTUASTOPSI.
O6paboTKy curHanos 1 (hopMMpOBaHWe YNPaBNSIOLLMX BO3AENCTBUIA BbINOMHAET NPOrpaMMUpyeMbli floruye-
CKuin KoHTponnep. OTAeNbHbIM ANEMEHTOM 3aLWThl BbICTYNAET TEPMOCTAT, CUrHANM3NPYHOLLMIA O HeZoNyCT u-
MOM neperpese.

C nosnumin guarHocTuky 06bekT yaobHO NpeacTaBMTb COBOKYNMHOCTbIO ANEMEHTOB, KaXzbli 13 KOTOPbIX
XapaKTepn3yeTcs KOHEYHbIM HAabOPOM pPasnMUUMbIX COCTOSHUIA. Takas AMCKPETM3aLUMS COCTOSHUI SIBNSIETCS
OCHOBOW NS UX BU3yarnbHOMO NpeaCTaBMeHns 1 CBOAWUT 3adady ANarHOCTUKN K pacrno3HaBaHMIO OrpaHNYeHH o-
ro YMcna 0gHO3HAYHO MHTEPNPETUPYEMbIX NPU3HAKOB.

MHemoHMYeckasn akpaHHas hopma

CocTosiHME BCEX ANEMEHTOB CBOAMTCS Ha eANHYK0 MHEMOHMYECKYIO 9KPaHHYK (hOpMy, peann3oBaHHyH
cpegcteamm SCADA-cuctembl TRACE MODE. Tononorust popMbl MOBTOPSIET KOMMOHOBKY 060pyAoBaHMs —
Kamepy, NPUTOYHbIA U BbITSHKHON KaHamnbl C 3acCriOHKaMK, dreKTpoHarpeBaTenb M arperatbl BEHTUNALMM, —
Bnarogaps Yemy MONOXeHWe MHAMKATOpPa Ha 3KpaHe OAHO3HAYHO COOTBETCTBYET MECTy (PU3NYECKOro ane-
MEHTa B YCTaHOBKE, YTO COKpallaeT Bpems fokanuaauun HeucnpasHocTu. OBWwmit BUA 3kpaHHON (hOpMbl
NPUBEAEH Ha puc. 1.

15 Arpene 2019, 28547

Puc. 1. MHemoHMuecKan 3kpaHHas hopma onepaTMBHOW ANArHOCTUKU COCTOSIHUA CYLIMNTbLHOW KaMepbl
(TRACE MODE)
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Fapom mMeToga CnyxuT UBeToBas koaudukaums: ansg aneMeHToB ¢ GMHapHbIM COCTOSHUEM NPUMEH S-
eTCS [ABYXLBETHAsA WHAMKALUMS, NP KOTOPOW 3€NEHbIN CUrHan COOTBETCTBYET WUCMPaBHOMY W LUTAaTHOMY CO-
CTOSIHWIO, @ KpacHbIM — 0TKa3y B0 OTKMOHEHMI0. YncnoBble Nons psaoM C WHAWKaTopamu oTobpaxaroT 13-
MEpeHHbIE 3HAYeHNs TeMnepaTypbl W BNaXHOCTU, a OTAENbHas CTPOKa COCTOSIHWS arpervpyeT noroxeHue
BCEW CUCTEMbI MO TPEXYPOBHEBOW LUKAMNE: LWTATHBIA PEXUM, OCTAHOBKA YCTAHOBKU 1 aBapUMHbIiA pexuM. Tem
CaMbIM Ha OHOM 3KpaHe COBMELLAKTCA AeTanbHbINA 1 0606LLEHHBIN YPOBHU ANArHOCTUYECKOM MH(OpMaLMK.

PasnuuyeHue oTKNOHEHMUA pexuma n noTepu AOCTOBEPHOCTM KaHana

[MpaKTU4eckn 3Ha4YMMON BO3MOXKHOCTbIO METOAA SIBMSIETCS pasfiMyeHne He TOMbKO (hakTa OTKNOHEHMS
N3MEPSEMON BEMMUYMHBI, HO M €ro NpuynHbl. OQHOBPEMEHHOE U3MEHEHME LIBETA MHAVMKATOPa KaHana 1 BbIXOA
4MCNOBOrO MONS 3a rpaHuLbl TPAKTYIOTCS Kak OTKITOHEHWE pexuMa, TOorga Kak COXpaHeHue 3enE€HOro NHauKa-
TOpa NpU HEU3MEHHOM YWCMOBOM 3HAYEHUM YKa3biBaeT CKOpPee Ha NOTeptd JOCTOBEPHOCTU U3MEPUTENBHOTO
kaHana. CooTBETCTBIE HabIOAAEMbIX NPU3HAKOB U UX UHTEpRpeTaLuy npuBeaeHo B Tabn. 1.

Tabnuua 1
[AuarHocTnyeckue NpM3HaKNM U UX UHTepnpeTaums
Habniopgaemblii npusHak WHTepnpeTaums coctoaHusa
KpacHbIit HgukaTop kaHana 1 Bbixog umcnosoro | OTKNOHEHMe pexuma, Tpebytollee NpoBEPKM UCMOMHUTENBHOTO
3HaYeHus 3a rpaHnLb! YCTPOMCTBA
3enéHbIi MHAMKaTOP NpK HEM3MEHHOM (3acTbiB- | lNoTeps LOCTOBEPHOCTW U3MEPUTENBHOMO KaHana
LLIeM) YMCIIOBOM 3HAYEHWN
KpaCHbIi nHOMKaTop UCMONHUTENLHOMO YCTpor- | OTKas UCMONMHUTENBHOO YCTPOMCTBA
CTBA Npu JENCTBYIOLLEN KOMaHAe
CpabatbiBaHue TepmocTaTa HegonycTumbln neperpes, yCrnoBue aBapuitHoN OCTaHOBKY

MopobHoe pasgerneHne NoBbIWAET TOYHOCTb AMArHo3a M COKpaLlaeT YMCMO OWMBOYHbIX BMeLLa-
TEMNbCTB, MOCKOMbKY pPeakuus onepatopa Ha OTKMOHEHUE pPexuma W Ha 0TKa3 W3MepUTENbHOMo kaHana pas-
NnYHa.

Anroputm gencTBuI oneparopa

Ha ocHoBe pacno3HaHHOMO Mpu3Haka onepaTop peanusyeT pernameHTUPOBaHHyK MocnefoBaTenb-
HOCTb AercTBuMi. MMpu BbIXOAE TeMnepaTypbl 3a rpaHuLbl Anana3oHa npoBepstoTes paboTta anekTpoHarpesa-
TENs 1 NONOXeHWEe 3aCMNOHOK, W NpU NOLTBEPXAEHUM OTKa3a kaHana nofaércs coobLueHre aexypHomy nep-
coHany. HecpabaTbiBaHWe fatyuka AaBneHus Takke TpebyeT usBelleHns aexypHoro. OTkas aByx u Gonee
TEMNepaTypHbIX KaHaroB, paBHO Kak 1 cpabaTbiBaHne TepMocTaTa, OTHECEHbI K YCIIOBUAM aBapuiMHON ocTa-
HOBKU. Tem camblM BU3yarbHas (opMa BbIMOSHSET Porb He NAacCUBHOTO Tabno, a MHCTPYMEHTa NOLAEPXKKM
AMarHoCTUYECKOrO PELLEHUS, CBA3bIBAOLLErNO HabnoaaeMblid NPU3HaK ¢ NpeanucaHHbIM LeNCTBUEM.

3aknioyeHue

MMpeanoxeH MeTon OnepaTUBHOW BU3yarbHOW OUArHOCTUKWN TEXHUYECKOrO COCTOSHUS U3MEPUTESbHBIX
KaHanoB W UCNONHUTENbHbLIX YCTPOWCTB CYLUMIBHOWM Kamepsbl, peanu3oBaHHblin cpeactBamm SCADA-cuCTEMbI
Ha OCHOBE MHEMOHMYECKON 3KPaHHOW (hopMbl M LBETOBOW Koamdukaumm coctosHuin. Metog obecneumBaet
COBMELLEHNe AeTanbHOro 1 0606LWEHHOTO YPOBHEN ANArHOCTUYECKON MHGOPMALMK, PA3NNYEHNE OTKIOHEHNS
pexuma ¥ noTepu LOCTOBEPHOCTW KaHana W NoALepXKy pernameHTa OeicTBuid onepaTopa, YTO MOBbILAeT
HafEXHOCTb aBTOMATU3MPOBAHHOMO KOHTPONS NpoLecca TennoBon 06paboTki KOMNO3UTHbIX U3LENnA.
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YK 004.9

OPrAHW3ALIUA AUCNETYEPNSALIMN
0bbEKTOB XKX CPE[ICTBAMM SCADA-
CUCTEMbI SUPERSCADA

BYPALIHWKOB Wbl AMUTPUEBUY

accucTeHT kadpeapb! Al
®IB0Y BO «MockoBckuit aBTOMOBUBHO-AOPOXHbIN FOCYAAPCTBEHHbIN TEXHUYeckun yHuBepeuTteT (MALM)»

AB1Y/IXAHOBA MAPWUHA HOPbEBHA

OOLEHT, K.T.H. kadpegpbl Al
®IrB0Y BO «MockoBCkuit aBTOMOBUNBEHO-AOPOXHbIN FOCYAAPCTBEHHbIN TEXHUYeckuin yHuBepeuTteT (MALM)»

AHHoOTaums: B cTaTbe paccMOTpeHa opraHu3aumst BEPXHErO YPOBHS aBTOMATU3MPOBAHHOWM CUCTEMbI YrpaB-
neHus obbektammn XKKX Ha 6ase oteyectBeHHOM SCADA-cucteMbl SuperSCADA. OnucaHbl apxuTekTypa cu-
CTeMbl, NpumeHsieMble gaTanposaigepbl (K2, OPC UA, Modbus TCP, «[TuHr»), nOCTpOEHNe MHEMOCXEM [10-
Ma 1 3TaxeW, HaCTPOMKa rpynn apXMBMPOBAHUS W MHAMKALMW TPEBOT, 8 TakKe MeXaHU3Mbl OMOBELLEHNS AUC-
NeTYepcKoro nepcoHana.

KntoueBbie cnoBa: SCADA, aucnetyepusaums, SuperSCADA, gatanposaigep, OPC UA, MHeMocxema, ap-
XvBMpOBaHue, Tpesoru, XKX.

ORGANIZATION OF DISPATCHING OF HOUSING AND UTILITY FACILITIES BY MEANS OF THE
SUPERSCADA SCADA SYSTEM

Burashnikov llya Dmitrievich,
Abdulkhanova Marina Yurievna

Abstract: The paper considers the organization of the upper level of an automated control system for housing
and utility facilities based on the domestic SCADA system SuperSCADA. The system architecture, the data
providers used (K2, OPC UA, Modbus TCP, Ping), the construction of building and floor mnemonic schemes,
the configuration of archiving groups and alarm indication, as well as the mechanisms for notifying dispatching
personnel, are described.

Key words: SCADA, dispatching, SuperSCADA, data provider, OPC UA, mnemonic scheme, archiving,
alarms, housing and utility sector.

BeepaeHue. BepxHuin ypoBeHb aBTOMAT3MPOBAHHON CUCTEMbI YMPABIIEHNS TEXHONOMYECKUM NpoLec-
COM peanusyeT YeroBeKO-MalUMHHbIN UHTepdenc N (yHKUMM OuCneTyepusanmn; Bu3yanusaumio gaHHbIX,
ynpaBneHne TEXHONOTMYECKMM NPOLIECCOM, apXMBMPOBaHWE W onoBeLleHne nepcoHana [1, ¢. 115]. Ans 06b-
ektoB XKKX 3TOT ypoBeHb JOMmKeH obecneunBaTb HarnsgHoOe NpeAcTaBeHUe nokasaHui npubopoB Y4éTa,
COCTOSIHUE WCMOMHUTENBHBIX MEXAHWU3MOB MU CBOEBPEMEHHYIO CUTHANM3aLMI0 HewTaTHbIX cuTyauuin. Cospe-
MeHHble poccuickine SCADA-CMCTEMBI NO CBOMM BO3MOXHOCTSM He YCTynatoT 3apybexHbIM aHanoram, noa-
LEPKMBAKOT OTEYECTBEHHbIE OMepaLyMoHHble cucTeMbl 1 6asbl JaHHbIX. B HacToswen paboTte paccmaTpusa-
eTcsa opraHusaums gucnetyepmsaumm cpeacteamm SCADA-cuctemel SuperSCADA nponssogctea M3TA.

Apxutektypa cuctembl. SuperSCADA nogaepxvsaeT BONbWWHCTBO CTaHAAPTHBIX NPOTOKOMOB 00-
MeHa u cnocobHa pabotatb Ha oTevectBeHHon CYB[ PostgresPro; ons cuctembl nonyyeHbl cepTudumkarhl
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COBMECTUMOCTM C onepaumoHHbIMKM cuctemamu Astra Linux u RED OS. B cocTtas nporpaMmmHoro komnnekca
BXOAAT [Ba knoyeBblx npunoxeHus — Editor n Client. Mpunoxenne Editor npegHasHaveHo ana cosgaHus
ABYX- 1 TPEXMEPHbIX MHEMOCXeM, AobaBneHns nepeMeHHbIX (Teros), Bbibopa AatanpoBanaepos, GopmMmpo-
BaHMWS rpynn apxMBUPOBaHMUS, HACTPOIKN OMOBELLEHUIA 1 NybrMkaumm npoekta Ha cepaep. MpunoxeHue Client
obecneynBaeT MOAKMIYEHNE K CEpBEPY, MPOCMOTP MHEMOCXEM W 3HAYEHUI NMEPEMEHHBIX, YNpaBneHue Tex-
HOMOrMYECKMM NPOLLECCOM U 3afaHue yCTaBok [2].

Cepeep SuperSCADA mMoxeT BbITb pa3BEPHYT Kak fokasnbHO, Tak U B obnake U UMeeT COBCTBEHHYHO
KOHCOIMb ANS KOHGUrypupoBaHus. Yepes KOHCOMb OCYLLECTBASOTCA NPOCMOTP OMy6nMKOBaHHBIX NPOEKTOB W
nepeMeHHbIX, ynpasneHne SSL-cepTudmkatamn 4OCTyna, BEAEHWE NepeyHs Nonb3oBaTenen ¢ pasrpaHnye-
HWeM npaB (agMUHUCTpaTOp CepBepa, NPOrpaMMIUCT, HanagumMK, onepaTop), HaCTPOMKA NPaBM PacchInku 1
pe3epBHOro KonupoBaHus. [ns paccMaTpuBaemoil CUCTEMbI NMPUMEHSIETCS JOKarbHbIA CepBep, yCTaHaBnu-
BaeMbI1 B ynpaBnsoLLen komnaHum, obcnyxusatowwen aoMm. O606LWEHHAs cxema B3anMogencTeus aaranpo-
Bangepos, cepaepa 1 MHEMOCXeM NpuBegeHa Ha puc. 1.

JaTanpoBaiiiepbl MHuemMocxeMbl
K2 Paiion

OPC UA \ Tlow

CepBep *
Client
Modbus TCP — | SuperSCADA >
PostgresPro ITax
|_—"| AstraLinux/RED OS
«[Tunr» ¢
Ksaptupa
ApXUBHpOBaHHE

W TPEBOTH

Puc. 1. Bzaumopencteume gatanpoBangepos, cepepa SuperSCADA n MHemocxem

[aranpoBangepsbl. [lonyyeHne faHHbIX OT KOHTPOMMEPOB OpraHu3yeTcs Yepes Aartanposangepsl —
NpOrpamMMHble KOMMOHEHTbI, peanuaytolme obMeH No KOHKPETHOMY MpOoToKony. KOHTponnepbl kommnnekca
«KOMET'A» cnocobHbl nepeaaeathb AaHHble no npotokonam K2, OPC DA, OPC UA, Modbus TCP u gpyrum.
HasHauyeHve 0CHOBHbIX JaTanpoBangepoB NpoekTa npuBeaeHo B Tabnuue 1.

Tabnuua 1
[latanpoBaigepbl NpoeKTa gucneTyepmsaLmm
[atanpoBaiigep HasHaueHue

K2 Mpurém aanHbIx oT koHTponnepoB «KOMETAx; nepemeHHble NPUHUMAOTCS
aBTOMaTWYeCK NpW HACTpoKKe oTnpaBku Ha IP 1 nopT cepeepa

OPC UA Mpurém ganHbIx No adpecy opc.tep:// ¢ HaCTpoiiKoN YacToTbl M 0ObEMA nakeTa;
noakntoyeHue no SSL-ceptudmkaty

Modbus TCP ObwmeH ¢ ycTponcTeamu, noaaepxusatowymu ceteson Modbus, no IP-agpecy

«MuHry KoHTponb kayecTBa CBSA3M C YCTPONCTBOM; UHAMKATOP NOTEPU COEANHEHUS
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B npotokone K2 nepeMeHHble NPUHUMAOTCS aBTOMATUYECKU, ECIIM Y KOHTPOMNepa HacTpoeHa OTnpaB-
ka AaHHbIX Ha IP-agpec u nopT cepeepa; B NPUNOXeHUM AucneTyepusanmm oCTaTOMHO HAaCTPOUTb JaTanpo-
Bangep v NpoBEpUTb Harmume nepeMeHHbIX B pexume otnagku. [ns npotokona OPC UA 3agaércsa agpec ¢
npedumkcom opc.tcp://, HacTpanBaloTCa YacToTa NpUEMa AaHHbIX, 0OBEM NPUHUMAaEMOoit MHGopMaLUK B Nake-
T€ U PEXUM UAEHTUMKaLMM NONb30BaTENS, a NOAKMYeHMe 3awmiaeTca SSL-cepTudpmkatom. AucnneiHbin
moaynb kB.D-2 paspaboTaH Ha 6a3e onepaLumoHHONM cucTeMbl Linux n cnocobeH caMocToATENBHO 3anyckaTh
cnyx6y OPC UA-cepsepa, k koTopomy nogkntoyaetcs knumeHT SuperSCADA [3]. JaTtanposaigep «uHM KOH-
TPONMPYET KAa4YECTBO COEANHEHNS U CIYXXUT MHANMKATOPOM HECTabUIbHON CBA3M.

MHemocxembl U BU3yanusaumsa. [poekT aucnetyepusaumm CTpOUTCS Kak uepapxus MHemocxeM. Ha
obLen cxeme panoHa oTobpaxatoTcs 0bcnyxuBaeMble KOMNaHWen OMa; Npu nepexoae K KOHKPETHOMY oMY
OTKPbIBAETCS €r0 MHEMOCXEMA C MOKa3aHWAMW pacxofa BOAbI W 3NIEKTPOSHEPIUW, ANeMeHTaMK YpaBneHus n
WHAMKALMM COCTOSHWUS 3anOpHOI apMaTypbl, @ Takke WHAWKaLME aBapui Npu OTkase ynpaBneHUst unm He-
BO3MOXHOCTU 3aKpbITUS 3acnoHoK. [laHHble 06 0bLiem pacxoge pecypcoB npeacTaBrieHbl Kak B BUAE MrHO-
BEHHbIX 3HAYEHUIA, TaK U B BUAE TPEHAOB, NO3BONSIOWMX OLEHUTb TEHAEHUMIO NOTPebneHns 3a BblOpaHHbIi
WHTepBar.

C MHeMOoCXeMbl JoMa onepaTop NepexoauT K No3TaxHbIM CxemaMm, CoaepXallum NoKBapTUPHbIE MOKa-
3aHKS MO CYETYMKAM ropsiyen U XONOLHOM BOAbI U MO CYETYMKAM 3MneKTPOSHepruu. MokasaHus Kaxagon keap-
TUPbI BbIBOAATCS B OTAENbHbIX AYekax, a Ha TpeHabl 006aBNsOTCS NepeMeHHble CO BCEX AATYMKOB C pas-
NIMYHBIMU LIBETaMW 0TOOPaXEHUS, 4TO AA€T BO3MOXHOCTb aHann3nMpoBaTh AMHaMUKy NoTpebnexns B paspese
kBapTupbl. [peaycmMoTpeHa MHAMKaLUMS OWNBOK Npu UX BO3HWKHOBEHWUW. MHEMOCXeMbI LONYyCKaloT pesakT u-
pOBaHWe nog AOMNOMHUTENbHbIE NOACUCTEMBI AOMA.

ApxuBuUpoBaHue U TpeBOru. [Ins 0ONrOBPEMEHHOMO XpaHEeHMs JaHHbIX B MPOEKTE CO3AAK0TCS rpynmbl
apXMBMPOBaHUS C YAOBHBIM NOUCKOM MO rpynnaM 1 nepemMeHHbIM; B pacCMaTpUBaEMON CUCTEME LIMKIT apX -
BMPOBAHMS HAaCTPOEH Ha OHU CYTKM, & NPOCMOTP JIOTOB U 3arpy3ka KoH(UrypaLum BbINOMHATCS U3 pasgena
PE3epBHOrO KONMpOBaHUA. MHOMKALMA HELUTATHBIX CUTYaLM opraHu3oBaHa Yepes Tunbl Tpesor AlarmType,
AN KOTOPbIX HACTPaMBAOTCA LIBETA M 3BYKOBOE COMPOBOXAEHME: COBbITUS, Mpoune cobblTvs, Npeaynpexae-
HWS, OWMBKN U KPUTUYECKMe OLIMBKM pasrpaHNyMBaOTCS MO YPOBHKO BaXHOCTU. [LOMOMHMTENBHO KOHCOIb
cepeepa Mo3BOMSIET HACTPOUTL PACCHINKY COOBLUEHMI NPU BO3HUKHOBEHMM aBapuit no SMS 1 anekTpoHHOM
noyTe, YTo obecneynBaeT CBOEBPEMEHHOE MH(OPMUPOBAHWE PYKOBOACTBA O COCTOSHUM 06BbEKTA.

3akntoyeHue. B pabote paccmoTpeHa opraHu3aLns BEPXHEro YPOBHS aBTOMATU3NPOBAHHON CUCTEMBI
ynpaenenus obbektamm XKX cpeacreamm otevectBeHHon SCADA-cuctembl SuperSCADA. OnucaHbl apxu-
TEKTypa cucTeMbl, NpumeHeHne aatanposangepos K2, OPC UA, Modbus TCP u «[uHr», noctpoeHue vepap-
XM MHEMOCXEM, @ TaKKe MEeXaHW3Mbl apXMBMPOBAHWS, MHAMKALMM TPEBOT 1 OMOBELLEHNS AUCNETYEPCKOrO
nepcoHana. MpuMeHéHHbIe pelleHns obecneunBatoT HarnsagHy AucneTyepusaumio, pabotalT Ha oTeve-
CTBEHHOM CWUCTEMHOM NPOrpamMMHOM ofecrneveHun 1 MacTabupyloTcs Ha rpynny AOMOB, 06CnyX1BaeMbIx
yNpaBsoLLEN KOMNAHMEN.
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MPUMEHEHWE HENPOCETEBBIX MOJIENEM
KOMMbHTEPHOI0 3PEHWA LNA
ABTOMATW3ALIW BULEOTPOU3BOACTBA

KOMbI/10BA AHA AHTOHOBHA

acCUCTEHT
MWP3A — Poccuinckuin TEXHONOTMYECKUA YHUBEPCUTET

AHHoTaums: B cTaTbe paccmaTpuBaeTCcs NPUMEHEHNE HEMPOCETEBLIX MOZENEN KOMMbIOTEPHOMO 3peHns Ans
aBTOMaTW3aLMM BUAEONPOU3BOACTBA — OT NOAFOTOBKM M CbEMKM 40 NOCTOBPabOTKM, MOHTaXa 1 nybnmkauum.
lMoka3aHo, YTO 3HauNTEMNbHAs YacTb Onepauuii BUAEONPOM3BOACTBA 40 CYX NOP BbIMOMHSETCS BPYYHYHO, TO-
rga kak COBpPEMEHHble MOZENM yxe MO3BOMSIOT aBTOMATU3NPOBaTh OOHApykeHWe OBOBLEKTOB, BblheneHue
MepcoHaXen, aHann3 CLEH 1 conpoBoxaeHne 06bEKTOB B kaape. lNpeanoxeHa knaccudukaums Moaenei He
Mo apXWTEKTypaMm, a Mo peLaeMbiM 3agadvam: AeTeKUms, CErMEHTaLMs, TPEKVUHT, OLIEHKa MO3bl U aHanm3 CLEH.
PaccmMoTpeHbl OCHOBHbIE HaMpaBneHNsl MPUMEHEHUS — aBTOMaTYeckas pa3meTka 1 NMoucK Bugeomatepua-
NoB, aBTOMaTU3aLMs MOHTaxa, 0bpaboTka hoHa 1 BU3yarbHbIX 9 HEKTOB, NOAAEPKKA CHEMOYHOMO NpoLec-
ca B peanbHoM BpemeHu. OTAenbHO NpoaHanMN3npoBaHbl TEXHUYECKUE, OPraHM3aLMOHHbIE U NPaBOoBbIE Orpa-
HUYEHMS, a TaKKe NepecrekTUBbl PasBUTUS, CBA3AHHbIE C MyNbTUMOLANbHBIMA U FeHepaTUBHLIMU MOLENAMM.
CoenaH BbIBOA, Y4TO HaMOOMbLLUMIA NpaKTUYECKU achPeKT JOCTUraeTCs He NpW 3aMeHe creuuanicTa, a npu
aBTOMaTU3aLMM PYTUHHbBIX ONepaLuii M NpeaoCcTaBNEHNN UHCTPYMEHTOB ANS YCKOPEHMS TBOPYECKOrO MpoLie C-
ca.

KnioueBble cnoBa: KOMNbIOTEPHOE 3pEHWE, BUAEONPON3BOACTBO, HEMPOCETEBLIE MOLENN, AETEKLMS 0bbek-
TOB, CErMEHTALWS, TPEKMHT, OLiEHKa NO3bl, aBBTOMATM3aLMs MOHTaxa.

APPLICATION OF NEURAL NETWORK COMPUTER VISION MODELS FOR VIDEO PRODUCTION
AUTOMATION

Kopylova Yana Antonovna

Abstract: The article examines the application of neural network computer vision models for the automation of
video production — from preparation and shooting to post-processing, editing, and publication. It is shown that
a significant part of video production operations is still performed manually, whereas modern models already
make it possible to automate object detection, character extraction, scene analysis, and object tracking in the
frame. A classification of models is proposed not by architecture, but by the tasks they solve: detection, seg-
mentation, tracking, pose estimation, and scene analysis. The main application directions are considered —
automatic annotation and search of video materials, editing automation, background and visual effects pro-
cessing, and real-time support of the shooting process. Technical, organizational, and legal limitations are
analyzed separately, as well as development prospects related to multimodal and generative models. It is con-
cluded that the greatest practical effect is achieved not by replacing the specialist, but by automating routine
operations and providing tools to accelerate the creative process.

Keywords: computer vision, video production, neural network models, object detection, segmentation, track-
ing, pose estimation, editing automation.
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BeeneHue

3a nocnefHue rofdbl BUAEOKOHTEHT CTan OOHWM W3 OCHOBHbIX pOpMaToB nepedaun WHGopmaLuu:
CTPEMUTENBHO pacTyT 06BbEMbI CbEMKM, YKCIO NYOIMKyeMbIX PONNKOB M TPEBOBaHMS K CKOPOCTM WX BbiMycKa.
CoumanbHble MaTgopMbl, CTPUMUHIOBBLIE CEPBUCHI, peknama 1 obpasoBaTesbHble NPOEKTbl eXEAHEBHO Mo-
pOXOatoT OrpOMHbIE MacCKBbI BiAeoMaTepuana, KoTopblit He06xo0AMMO OTCMaTpKUBaThb, pa3MeyaTb, MOHTUPO-
BaTb 1 0bpabatbiBaTh. [py 3TOM 3HaUMTENBHAS YacTb Onepaunin BU4EONPOU3BOACTBA NO-NPEXHEMY BbINOS-
HAETCS BPYYHYH U TpebyeT y4acTus MOHTaXEPOB, CNeLmnanucToB no Bu3yasnbHbIM 3hdekTam, KOropuCToB
pa3MeT4NKOB.

OLHOBPEMEHHO C 3TUM HEeNpOCEeTEBbLIE MOAENN KOMMBIOTEPHOMO 3PEHNUS JOCTUIMN YPOBHS, HA KOTOPOM
OHM CMOCOBHbI peLlaTb MHOTME 3afayuu aHanmsa u3obpaxeHus 1 BUOEO aBToMaTUiecku: obHapyxuBaTtb 00b-
eKTbl, OTAENATb NepPCOHaxen 0T (hoHa, OTCNexXMBaTb ABMXKEHUE, OLEHMBATL NO3Y YenioBeka U Knaccuguum-
poOBaTh COAEPXNMOE CLEHbI. ITO CO34AET NPEANOCHINKMA ANs aBTOMATM3aLMK PYTUHHBIX Onepauuii, KoTopble
paHee 3aHMMarnm OCHOBHYH YacTb paboyero BpeMeHu CrneLmanmecTos.

Mpobnema uccnefoBaHWs COCTOUT B pa3pbiBe Mexay BO3MOXHOCTSMM COBPEMEHHbIX MOZenei Kom-
NbIOTEPHOTO 3PEHMUS U CTEMEHBIO UX (PAKTUYECKOTO BHEAPEHMUS B NPOLIECChI BUAEONPOU3BOACTBA, rAe MHOTME
3ajauu BCE €LLE peLlatoTCs BPYYHYH, HECMOTPS Ha Hannume NOAXOASALLMX TEXHOMOrMYECKUX PELLEHN.

Llenb cTatbk — cucTeMaT3NpoBaTh NPUMEHEHWE HEMPOCETEBBIX MOAENEN KOMMBIOTEPHOTO 3pEHUS AN1S
aBToMaTM3aLmn BugeonpomssoacTea. O6LEKTOM MUCCrefoBaHWS BbICTYNAOT NPOLECCH! CO34aHNS BULEOKOH-
TEHTa, NPeaMETOM — MOAENM KOMMLIOTEPHOMO 3PEHMUS KaK MHCTPYMEHT UX aBToMaTu3aumun. [ns AoCTKEHNS
Lieny NocTaBfeHbl 3afayn: onpeaenuTb posfib KOMMbOTEPHOTO 3pEHUs B BUAEONPOM3BOACTBE, KaccuuLn-
poBaTb MOAEN Mo pelaeMbiM 3agavam, OnucaTb OCHOBHbIE HANPABMEHWUS WX MPUMEHEHUS, PACCMOTPETb
OrPaHNYEHNS TEXHONOM M 0BO3HAYNTL NEPCNEKTUBBI UX PA3BUTHS.

1. Ponb KOMNbIOTEPHOTO 3peHUA B aBTOMaTU3aLuu BUAeONpoU3BOACTBa

KomnbtoTepHoe 3peHne 3aHmMaeT ocoboe MecTo B COBPEMEHHOM BUAEONPON3BOACTBE: OHO UCMOMb3Y-
€TCS He TOIbKO ANns TeXHUYeckon 06paboTki n3obpaxeHus, HO 1 Ans NOAAepKKu TBOpYeckux 3agady. Mogenu
KOMMbIOTEPHOTO 3PEHNS NO3BONSIOT HAXOANTb HYXHble (hparMeHTbl B OTCHATOM MaTepuane, otbupatb yaau-
Hble Aybnu, pa3meyaTb CLEHbI, CTPOUTb Mackn OObEKTOB, COMPOBOX4ATb MEPCOHAXEN Mexay kagpamu u
(hopmMupoBaTL NPEABAPUTENBHYIO CTPYKTYPY MOHTaXa. TeM CamMbIM TEXHOMOMMW UCKYCCTBEHHOTO MHTENNEKTa
BCTPanBalOTCS B pearbHble 3Tanbl NPOU3BOACTBA U CBA3bIBAIOT aHaNU3 U30bpaxeHns ¢ NpakTUYECKUMI one-
paLmsMK, KOTOpbIE PaHEE BbINONHANNCH UCKITIOYUTENBHO YEMNOBEKOM.

1.1. OcHOBHbIle 3Tanbl BUAEONPOU3BOACTBA, NOAAAOLWMECH aBTOMATU3ALUM

MpOuN3BOACTBO BUAEOKOHTEHTA MPUHATO Pa3fensTb HAa HECKOMbKO 3TarnoB: MOArOTOBKA MaTtepuana,
CbéMKa, noctobpaboTka, MOHTaX, LiBETOKOPPEKLMS, co3haHne BuayanbHbIX 3ddektoB u nybnukaums. Ha
Ka)XZOM U3 HAX KOMMbIOTEPHOE 3peHne CnocobHO B3sTb Ha cebs YacTb PyTUHHbIX onepauuin. Ha atane Cbém-
KM BO3MOXHbI KOHTPOIb KOMMO3ULMW 1 ¢hOKyCa, pacrnosHaBaHe 06beKTOB U aBTOMATUYECKOE KaapupOBaHue.
MocTobpaboTka AonycKaeT aBTOMATUYECKYH CErMeHTaumio 0ObekToB, yaaneHue 1 3ameHy oHa, cTabunu-
3aumo n306paxeHns 1 MOUCK KMoYeBbIX CLEH. Ha aTane MoHTaxa Mogenu noMorarT oTéupaTs AMHaMUYHble
(bparmMeHTbI M yOansaTb naysbl, a npu nybnvkaumm — opMmUpoBaTh NPEBLID 1 KOPOTKUE BEPCUM POSIMKOB MOS,
KOHKPETHYIO nnatgopmy.

1.2. MpeumyLiecTBa NpUMEHEHUs HeMpPOCeTeBbIX MoAenen B paboTe ¢ BuAeo

OCHOBHblE NpenMyLLEecTBa HEMPOCETEBBLIX NOAXOLOB CBA3aHbI C COKpaLleHWeM BpeMeHn 0bpaboTku
MaTepuana u CHkeHmemM obbEMa pyyHoro Tpyaa. ABTOMaTHYeckasi pasMeTka YMEeHbLUAET KONMYeCTBO one-
pauui, BbIMOMHAEMbIX PA3METYMKOM BPYYHYIO; TOUHBIA MOUCK OBBLEKTOB U CLEH YCKOPSET HaBuraumio no
BonblUMM BMAEOapXMUBaM; aHann3 COLEePXMMOro ynpoliaeT oTbop (parMeHToB AN MOHTaxa. He MmeHee
BaXHO, YTO NOAOBHBLIE MOAENW CHUXAIOT NOPOr BXOAA: HeboMbLLUMe KOMaHZb! 1 OTAEMNbHbIE aBTOPbI NOMyYatoT
BO3MOXHOCTb BbIMOMHATL 3a4auyn, KOTopble npexae TpeboBanu yyacTus CneumanuctoB no MOHTaXy, BU3Y-
anbHbIM 3hdekTam, poOTOCKONMMM U pa3meTke. B pesynbTaTe HeMpOCETEBblE WHCTPYMEHTHI HE 3aMEHSIOT
TBOPYECKyH paboTy, a BbICBOOOXAAKT BPeMS ANs HEE.

2. HanpasneHus npuMeHeHus HelpoCeTEBbLIX MOAENe B aBTOMAaTM3aLuW BULEONPON3BOACTBA

OnucaHHble TWMbl MOZeNen PeaKko MPUMEHSIOTCS M30MMPOBAHHO: HA MPaKTUKE OHU 0BbEAMHAKTCS B

LVI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




m AKTYAJIbHbIE BOMPOCbI COBPEMEHHOM HAYKM 1 OEPA30BAHMA

pabouve npoueccsl, rae pesynbTaT OgHON MOAENW CTAHOBUTCS BXOAOM Ans Apyron. B aaHHoM pasgene pac-
CMaTpUBAIOTCS OCHOBHbIE NPUKIAAHbIE HANPaBNEHUs, LEMOHCTPUPYHOLLME LIEHHOCTb KOMMBIOTEPHOMO 3pEHNS
ANs BuAeonpon3BoacTea 6e3 yrnybneHus B MaTemMaTnyeckoe onucaHne Mogenei.

2.1. ABTOMaTM4ecKas pa3meTka U NOUCK BuaeomaTepuanos

OpfHo n3 Hanbonee BOCTPebOBaHHbIX HaNpPaBneHWA — aBTOMATUYECKOE UHOEKCUPOBAHUE BUAEOaPXM-
BoB. Mogenu aetekuun o6bekTos, Takue kak cemenctso YOLO (You Only Look Once) [1], cermeHTaumm tuna
Segment Anything [2] n pacnosHaBaHWs AENCTBUN Ha OCHOBE NPOCTPAHCTBEHHO-BPEMEHHBIX apxuTekTyp [10]
NO3BONSIOT HaxoaUTb B BONbLUMX MaccuBax maTepuana HyxHole 0ObeKTbl, NOAeN, AENCTBUS, TUMbl CLEH M
BM3yasbHble 3neMeHTbl, (POPMUPYS MO BUAEO CTPYKTYpPUPOBaHHble MeTadaHHble. Ha 1x 0CHOBE CTPOMTCS No-
UCK MO COAEPXMMOMY: BMECTO MPOCMOTPA BCEX 3anuceil Nonb3oBaTesb 3anpalumBaeT parMeHTbl C 3afaH-
HbIMW NpU3Hakamu. 310 0COBEHHO BaXXHO AN CTyAuM, 6Norepos, PeknamHbIX areHTCTB U MeANaapXuBoB, rae
PYYHOI OTCMOTP BCEro MaTepuarna 3aHUMaeT 3HAYMTENbHOE BPEMS U CTAHOBUTCS Y3KUM MECTOM MPOM3BOSI-
cTBa.

2.2. ABTOMaTM3aumMa MOHTaxa U oToopa hparMeHToB

CoyeTaHne mMofenen aHanusa CLEeH, pacno3HaBaHus AENCTBUN W LETEKUMN CMEHbI NIaHOB NO3BONSET
aBTOMATM3MPOBaTb YEPHOBYH) HApe3Ky BMAEO. Takue cUCTeMbl CNOCOBHbI BbIAENATb AMHAMUYHbIE (hparMeH-
Tbl, YAANATb Nay3bl U HeyAauHble Ay6nn, HaXoaUTb KNKOYeBble MOMEHTbI 1 (hOPMUPOBATL NPEABAPUTENBHYIO
CTPYKTYPY POnMKa, OCTaBnsis 3@ MOHTaXEPOM (hUHarbHbIE TBOPYECKME peLleHUs. 3TO HanpaeneHue npuob-
peno ocoboe 3HaYeHMe C POCTOM MONYMSAPHOCTM KOPOTKMX BEpTUKanbHbIX popmaToB — Reels, Shorts v aHa-
TNOrNYHbIX, — rAe U3 AnNnMHHOM 3anuck Tpebyetcs BbicTpo cobpaTb HECKOMBKO KOPOTKMX POSMKOB MOZ KOHKpeT-
HYI0 nnaTgopmy.

2.3. ABTOMaTM4eckas obpaboTka hoHa, Macok 1 BU3yanbHbIX 3¢hheKToB

CermeHTauus, matting u TpekuHr nexar B OCHOBE aBTOMaTU4ecKon 06paboTki (hoHa M CO3AaHUs BU3Y-
anbHbIX addhekToB. C MX MOMOLLBI0 BbINONHSAKOTCS yAaneHWe U 3ameHa (hoHa, BblAeneHue nepcoHaxen,
HanoxeHue NpuBSA3aHHbIX K 06BEKTY addEKTOB 1 MOCTPOEHNE KOMNO3UTHBIX CLEH. [ins TOYHOro BblgeneHns
00bEKTOB NPUMEHSIOTCA MOZENN CErMeHTauMn — kak ans oTaenbHbix kagpos (Mask R-CNN [9]), Tak u ans
BuaeonocnegosarensHocten (SAM 2 [3]), coxpaHsitowme macky obbekta BO BpeMeHu. PaHee nofobHble one-
pauuu Tpebosanu TPyLOEMKOI NOKaapPOBOM POTOCKOMWM, TOrAa Kak COBPEMEHHbIE MOAENM BUAEO-MaTTUHIA
NO3BONSIOT BbIAENATb YeNoBeka B peanbHOM BpeMeHn 6e3 cnewumansHoro doHa [11], a MeTogp! OLEHKW ONT -
4ecKoro noToka 0becneymBaloT COrnacoBaHHOCTb MeXY Kaapamu U NPUMEHSATCA Ans cTabunusaun 13o6-
paxeHus [5]. 310 HanpaBneHne Hanbonee HarnsaHO AEMOHCTPUPYET NPAKTUYECKUIA BbIUTPbILL OT aBTOMaTK-
3aumm.

2.4. Noppepkka CbEMOYHOro npouecca B peafibHOM BpeMeHM

KomnbtoTepHoe 3peHne NPUMEHUMO He TObKO Npu nocTobpaboTke, HO U HEMOCPEACTBEHHO BO BPEMS
CbEéMKkW. Mogenu pearnbHOro BpemMeHn obecneumBatoT KOHTPOIb (hoKyca, aHanua KomMnosuummn Kagpa, pacno-
3HaBaHue 0OBLEKTOB M aBTOMAaTU4YecKoe KagpuposaHue. ConpoBOXOeHWe 0bbekTa kamepon onupaeTcs Ha
anroputmbl TpekuHra (ByteTrack [4], DeepSORT [8]), a oTcnexuBaHne NONOXEHMS 1 XECTOB aKTEpa — Ha MO-
penu oueHkn no3bl (OpenPose [6], MediaPipe [7]). 310 no3sonseT, HanpuMep, yaepXuBaTh ABUKYLLErocs
yenoseka B kagpe 6e3 y4acTus OTAENbHOMO onepaTopa UNW 3apaHee npegynpexaatb 0 Bbixoge obbekTa 3a
rpaHuLbl KOMNo3nuMu. Tem cambiM HEMpOCeTEBbIE MOZENW Y4YaCcTBYIOT B CO3AaHUM MaTepuarna ye B MOMEHT
CBHEMKM, NOBbILLAS KAYECTBO UCXOAHBIX JaHHbIX ANs nocneaytolen 0bpaboTku.

3. OrpaHuyenuns n npobnembl NPUMEHEHWS HEMPOCETEBbLIX MOAENEN B BUAEONPOU3BOLACTBE

HecMOTps Ha LUMPOKME BO3MOXHOCTM, MPUMEHEHUE HEMPOCETEBbIX MOJENeN B BMAEONPOU3BOACTBE
COMPSPKEHO C PSAOM orpaHunyeHmin. Mx yyét Heobxoaum ans cbanaHCMpOBaHHOW OLEHKM TEXHOMOTUIA U KOp-
PEKTHOTO BbICTpanBaHMs pabounx NpoLIECCoB, B KOTOPbIX aBTOMATU3aLMs AOMNOINHAETCS KOHTPOIEM CO CTOPO-
Hbl Cnieyuanucra.

3.1. TexHn4yeckue orpaHnMyeHUA

KauyectBo paboTbl mogeneit 3aMeTHO CHKaeTCs npu HebnaronpuATHbIX YCNOBUSX CbEMKU: NAOXOM
OCBELLEHUM, PA3MbITUN, HU3KOM pa3peLleHnn, HeCTaH4APTHBIX pakypcax ¥ criokHoM ¢oHe. OTaenbHy0 npo-
Bnemy co3gaét cneumduka BUAEO: MOAENb JOMKHA HE NPOCTO XOpOoLLo paboTaTb Ha OTAENBHOM Kaape, HO U
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COXpaHsTb BPEMEHHY0 COrMacoBaHHOCTb pesynbTaTa No BCen nocreaoBaTensHocTU. HecTabunbHas cermeH-
TauMs, «ApOXXaHUE» MacoK MeXay kagpamu, noTeps aeHTudukaTopa o6bekTa nNpu NepekpbITUAX U BbICTPOM
ABWKEHWW NPUBOAAT K apTedakTam, 3aMeTHbIM 3puTerio 1 Tpebytowmm pyyHon gopabotku. Kpome Toro, 06-
paboTka BIUOEO B BbICOKOM pa3peLleHnn NpeabsaBnseT BbiCOkMe TpeboBaHWS K BbIYUCAMTENbHBIM Pecypcam,
4TO OrpaHNYMBAET NPUMEHEHME THKENBIX MOLENEN B peanbHOM BPEMEHH.

3.2. OpraHu3aumMoHHbIe 1 NPaBOBbIe OrpaHNYeHUs

[TOMUMO TEXHUYECKMX, CYLLECTBYIOT OpraHM3auMOHHble U MPaBoBble OrpaHuUyeHns. K HUM OTHOCATCS
BOMPOCHI aBTOPCKOrO MpaBa Ha MCMosb3yeMblil BUgeomaTepuarn, HeobXxoanMocTb NOMyYeHUs cornacus Ha
06paboTKy M30bpaxeHns YenoBeka, a TakKe PUCKW CO3LAHWUS HEAOCTOBEPHOMO MK MaHWUMYNATUBHOMO KOH-
TEHTa, BKIKOYas PearMCTUYHY0 NOAMEHY NUL, U OeNCTBUA. JTU acnekTbl 0COBEHHO 3HauYMMbl Npu paboTe ¢
NyBIIMYHBIM KOHTEHTOM U TPeOYIOT OTAENbHBIX PETMaMEHTOB UCMOMNb30BAHNS aBTOMATUYECKUX UHCTPYMEHTOB;
B paMKax WHXEHEPHOMN 3adaun OHK 0BbIYHO BLIHOCATCA B 06MaCTb OpraHN3aLMOHHbIX NOMUTYK U NPaBOBOMO
COMPOBOXOEHUS MPOEKTOB.

3aknoyeHue

[MpoBeAEHHbIN aHanM3 nokasblBaeT, YTO HEMPOCETEBbIE MOAENN KOMMBbIOTEPHOIO 3pPEHUS yKe npumMe-
HUMbI Ha Pa3nnyHbIX 3Tanax BUAEONPOM3BOACTBA — OT NMOMCKA M Pa3METKM MaTepuana o cermeHTauuu, Tpe-
KWHra, aBTOMaTUYECKOrO MOHTaXa 1 NMOAAEePXKM CbEMOYHOrO npouecca. Knaccudukaums mogenen no pella-
€MbIM 3afayaM — AeTeKUusi, CerMeHTaLWs, TPEKWUHT, OLEHKa NO3bl 1 aHanu3 CLeH — NO3BOSSET CBA3ATb KOH-
KPETHble TEXHUYECKME PELUEHUS C MPaKTUYECKUMM CLEHAPUAMU U BbICTPOUTb U3 HUX LIESIOCTHble paboune
npoLecch.

BmecTe ¢ TeM npUMeEHEHWE 3TUX TEXHOMOMMA OrpaHUYEHO Kak TEXHWYECKUMMW hakTopamu (4yBCTBU-
TENBHOCTb K YCMOBUAM CLEMKM, TpebOBaHME BPEMEHHOM COrMacOBaHHOCTU, BbIYACAMTENbHAS CTOMMOCTB),
TaK 1 OPraHM3aLMOHHO-NPaBOBLIMM BONPOCAMM, CBS3aHHBIMW C aBTOPCKM NpaBoM 1 0bpaboTkoit n3obpaxe-
HWI ntogen. MNepcnekTyebl pa3BuTUS 061acTy CBA3aHbI C MyNbTUMOZAMNbHBIMU W FeHepaTUBHLIMU MOAENSAMU,
NOBbILLIEHNEM TOYHOCTW CErMEHTaLV BUAEO M aBTOMATUYECKO COOPKOM PONMKOB NOA 3aAaHHbIN dhopmar.

[MaBHbIN BbIBOA COCTOMUT B TOM, YTO HamMbOMbLUKMIA NpaKTUYECKIU 3dhpeKT JOoCTUraeTcsa He Npu 3aMeHe
creumanqcTa, a npu aBToMaT3aumm pyTUHHBLIX Onepauuin U NpesocTaBneHn eMy MHCTPYMEHTOB ans 6onee
BbicTpon 1 ygobHoh paboTbl C BUAEOKOHTEHTOM. MIMEHHO rmbpuaHas Moaenb B3aMMOZENCTBUS YerloBeka U1
WCKYCCTBEHHOIO WHTENNEKTa nNpeacTaBnsetcs Hanbonee NpoayKTUBHOM AN COBPEMEHHOTO BUAEONPOU3BOA-
cTBa.
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PASPABOTKA CUCTEMbI YTPABJIEHUA
SAMACAMW PACXO[1HbIX MATEPWATOB U
KOMMNNEKTYHLINX HA
MALLIWHOCTPONTENbHOM NPEANPUATIN C
NCN0/Ib30BAHWEM TEXHONOM AW
NCKYCCTBEHHOT 0 MHTENJIEKTA

KYPAMLLUH POMAH PYCTAMOBIY

CTYAEHT

SAPVMOBA NPUHA UNbACOBHA

K.T.H., JOL. kadheapbl aBTOMAaTU3aLMM NPON3BOACTBEHHBIX MPOLIECCOB
MocKoBCKuit aBTOMOBUNBbHO-AOPOXHBIN FOCYAapCTBEHHbIN TEXHUYeCKu yHuBepeuTeT (MAON)
r. Mocksa

AHHOTaumA: B CTaTbe paccMaTpuBaeTcs pa3paboTka aBTOMaTU3MPOBAHHON CUCTEMBI YNPaBIEHUS 3anacamu
PacxodHbIX MaTepuarioB M KOMMMEKTYOWMX A8 MaLMHOCTPOUTENBHOTO NpeanpuaTtus. NpoBedéH aHanus
CYLLECTBYIOLLEN NPaKTUKIA CKIAACKOro Y4ETa 1 BbISBMEHbI €€ KNoYeBble HEeQOCTaTKW: 3ana3ablBaHne JaHHbIX
06 ocTaTkax, OTCyTCTBME NPOrHO3MPOBaHUS NOTPEOHOCTU N HEAOCTATOYHAS aHaNUTUYeckas noaaepxKka 3aKy-
MOYHbIX peLleHui. MNpeanoxeHa MoLynbHas apxuTekTypa CUCTEMbI, peann3oBaHHas Ha s3bike Python ¢ no-
kanbHoit 6a3on AaHHbIx SQLite. B kayecTBe anropuTMUYecKoi OCHOBbLI MOZYNS NPOTHO3MPOBAHNUS MPUMEHEH
MeToZ TPOWHOrO 3KCMOHEHLMAaNbHOrO CriaxwBaHns XonbTa-YuHTepca, No3BONSKOWNA YYNTbIBATL TPEHA 1
Ce30HHOCTb NOTPebneHns MaTepuanos. MpeacTaBneHbl pesynbTaTbl TEOPETUYECKON OLEHKM NPOrHO3MpyeMOoN
9 EKTUBHOCTN BHELPEHNS CUCTEMBI M MEPCMEKTUBLI €€ Pa3BUTUS C NPUMEHEHWEM BONbLUMX A3bIKOBBIX MO-
Jenen.

KnioyeBble cnoBa: ynpasfieHWe 3anacamu, UCKYCCTBEHHbIN WHTEMSEKT, NPOrHO3MPOBAHWE BPEMEHHBIX PSi-
[0B, MeTog XonbTa-YMHTEpPCA, CKrnadckas noructuka, mawmnHoctpoerne, ABC/XYZ-aHanus, aBTomatusaums
cknaga.

DEVELOPMENT OF AN INVENTORY MANAGEMENT SYSTEM FOR CONSUMABLES AND
COMPONENTS AT A MACHINE-BUILDING ENTERPRISE USING ARTIFICIAL INTELLIGENCE
TECHNOLOGIES

Kuramshin Roman Rustamovich,
Zaripova Irina llyasovna

Abstract: the article discusses the development of an automated inventory management system for consum-
ables and components at a machine-building enterprise. An analysis of the existing warehouse accounting
practice is carried out, revealing its key shortcomings: delayed stock data, the absence of demand forecasting
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tools, and insufficient analytical support for procurement decisions. A modular system architecture implement-
ed in Python with a local SQLite database is proposed. The Holt-Winters triple exponential smoothing method
is applied as the algorithmic basis of the forecasting module, allowing the trend and seasonality of material
consumption to be taken into account. The results of a theoretical evaluation of the system's projected effi-
ciency and the prospects for its further development using large language models are presented.

Key words: inventory management, artificial intelligence, time series forecasting, Holt-Winters method, ware-
house logistics, mechanical engineering, ABC/XYZ analysis, warehouse automation.

MawwmHocTpouTenbHble NPEANPUATUS (PYHKLMOHMPYIOT B YCMOBUSIX BbICOKOM KOHKYPEHLMM, pocTa 00b-
€MOB NPOM3BOACTBA U HEOBXOAMMOCTU MOBbLILIEHNS AP HEKTUBHOCTI UCMONB30BAHNS PECYPCOB.

CBoeBpeMeHHOe obecneyeHne Npou3BOLCTBEHHbIX MPOLECCOB PACXOAHBIMU MaTepUanamm u KOMniekK-
TYIOLWMMKU HanpsMyto BruseT Ha 6ecnepeboinHOCTb NPOM3BOACTBA, B TO BPeMs Kak U3ObITOYHbIE CKIaACcKue
3anacbl MPUBOAAT K 3aMOPaXMBaHMO (PUHAHCOBBIX PECYPCOB, a UX HEQOCTATOK — K NPOCTOsAM 060pya0BaHNS
[1, 2]. Ha npakTuke npeanpusatis Manoro u cpeaHero GuaHeca MalLMHOCTPOUTENBHON OTPACu, Kak npaBuno,
He UMEeIT CreLmanmanpoBaHHbIX MHPOPMALMOHHBIX CUCTEM YNPaBMEHUs CKNagoM: YY€T BeAETCS Ha OCHOBE
ByMaXHbIX NEPBUYHbIX LOKYMEHTOB yHUGMLMpoBaHHbIX dopm (M-4, M-11) B coyeTaHun ¢ dNEKTPOHHbIMM
Tabnuuamn Microsoft Excel [3].

Ans auddhepeHUMpOBaHHOMO NOAXo4a K YNPaBeHMI PasnuyHbIMU rpynnamm HOMEHKNATYpbl BbINOS-
HeH coBMeLLEHHbIN ABC/XYZ-aHanus.

ABC-knaccudpukaums pasgenset nosuuu no Jone B CyMMapHOW CTOMMOCTW noTpebrneHus, a XYZ-
aHanu3 — no Ko3huLMeHTy BapuaLmm MECSYHOTO pacxoga, paccuuTbiBaeMomy no copmyne (1):

V=(0/x)x100 %, (1)
roe 0 — cpeaHeKkBagpaTuyeckoe OTKIIOHEHME,

X — CpefHee 3HayeHue pacxoga.

Moauvumm rpynnbl X (V < 25 %) AeMOHCTPUPYIOT CTabunbHbIN, XOPOLLO NPOrHO3MPYEMBIN Pacxoa; rpy -
Mol Y (25 % <V < 50 %) — ymepeHHble konebanus; rpynnbl Z (V > 50 %) — HeperynsipHoe noTpebrexue,
QNS KOTOPOro NpUMEHEHWe MoLenei BpeMeHHbIX psgoB HelenecoobpasHo [5]. Pacyér no gByxneTHen UCTo-
pUM pacxofa KIYEBbIX MO3ULMIA CKnaga MaLUMHOCTPOUTENBHOTO NPeanpuATAS Nnokasan, YTo PexyLwuin nH-
CTPYMEHT, CBapOYHbIE 3NEKTPOAb! M CMA304HO-OXNaXKAAIOLLIME XMAKOCTI OTHOCATCS K rpynne AX 1 sBnsoTcs
NPUOPUTETHLIM 0BBEKTOM aBTOMATWU3UPOBAHHOIO MPOrHO3MPOBAHWS, B TO BPEMS KaK MOALUUMHWKW, PEMHU U
MarxeTbl (rpynna CZ) ynpaBnstoTcs N0 HOPMATUBY MakCMManbHOro 3anaca 6e3 npuMeHeHus METOA0B Npo-
rHO3WPOBaHWS.

PaspabatbiBaeMas cuctema peanusoBaHa Ha s3bike Python n qyHKUMOHMPYET B fIOKaribHOM aBTOHOM-
HOM pexuMe Ha nepcoHaribHOM KOMMbIOTEPEe 3aBeaytoLlero cknagoM 6e3 NoaKioYeHUs K MHTepHeTy 1 6e3
yyacTus IT-cneynanucra.

ApxuTekTypa cuCTeMbl BKNKOYAET NATb (DYHKUMOHANbHLIX Mogdynen. Mogynb BBOZa M XpaHeHUs aaH-
HbIX 0BecneymBaeT PerncTpaLmio HOMEHKNATYPHOMO CrpaBOYHMKA U COXpaHEeHWe onepauuii npuxoaa u pac-
xoAa B nokarnbHomn 6ase paaHHbIx SQLite — nérkon BcTpansaemoit CYB, He Tpebytowlen oThensHon ycTa-
HOBKW 1 aMWUHWUCTPUPOBaHNS [6].

Mogynb yyéta ABWKEHWS MaTepuarioB PErvCTPUPYET KaXKOyK CKMafCKyl onepauuio ¢ aBToMaTude-
CKUM NEpecyYETOM TEeKyLLero octatka HeMmoCPeACTBEHHO B MOMEHT €€ COBEPLUEHNS, YTO YCTPaHSET BPEMEH-
HOW pa3pbIB, XapaKTePHbIN AN AENCTBYIOLEN NPaKTUKA.

Mogynb aHanu3a TeKyLLWUX OCTATKOB BbINOMHSAET NOCTOSHHbIA KOHTPOIb OCTAaTKOB MO BCEM MO3ULMSM W
aBTOMAaTMYECKV NOMEYAET NO3ULIMM, OCTATOK MO KOTOPbIM OMYCTUNCA HUXKE MAHUMANBHOMO YPOBHS.

Mogynb NPOrHO3MpoBaHNS NOTPEBHOCTU SBMSAETCA KIHOYEBLIM ANIEMEHTOM WHTENEKTYanbHOM COCTaB-
nsoLLen cUcTeMbI 1 (OpMUPYET NPOTHO3 Pacxofa Ha NMaHoBbIN NepUoS METOAOM afanTUBHOMO 3KCMNOHEHL -
anbHOro CrnaxmBaHms.

Mogaynb hopM1poBaHUs peKOMEHAALNNA CUHTE3NPYET pe3ynbTaThl aHanu3a 0CTaTKoB W NPOrHO3MPOBa-
HWS, PacCuNTbIBas 415 KaXOO0M No3uumm, TpebyloLei NoNoNHEHNS, peKOMeHAYeMbli 06bEM 3akasa no gop-
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myne (2):
Q,=P,+SS, -Ry, (2)
roe P, — nporHosupyemas noTpebHOCTb Ha nepuog,

SS,, — cTpaxoBown 3anac,

R, — TekyLnin octaTok

CTpyKTypHO Ha3a faHHbIX COCTOUT W3 ABYX CBA3aHHbIX Tabnuy: materials, xpaHsLuen cnpaBoyHbie cBe-
AEHWS 1 TEKYLLMIA OCTATOK MO KaAoW Nno3vumm, 1 movements, HakannvearoLLen NOSHY UCTOPUKO CKNaACKWX
onepauuii C BHELLHUM KITH0HOM Ha Tabnuuy matepuasnos [6].

B kayecTBe anropuTMU4eCKon OCHOBbI MOZYMNS NPOTrHO3MPOBAHWUS MPUMEHEH METOZ TPOWHOMO KCMO-
HEeHUManbHOro CriaxusaHns XonbTa-YUHTEpca, OTHOCSLUMACS K Kraccy aganTuBHbIX MOZENel MaLUMHHOro
00y4eHus Ha BpEMEHHbIX psigax: napameTpbl MOLENN He 3a4atoTCs PUKCMPOBAHHBIMW 3HAYEHUAMY, a NoA6u-
patoTCs aBTOMATUYECKM NYTEM MAHUMU3ALIMM CYMMbI KBapaTOB OLUMOOK NPOrHO3a Ha UCTOPUYECKUX JaHHbIX.

C ppyroin CTOpOHbI, NOTpebreHne psga MaTepuanoB Ha MaLUMHOCTPOUTENBHOM NPeanpUaTAN nogsep-
XEHO BbIpaXeHHON 3aKOHOMEPHOCTH, CBA3AHHOM C KonebaHWsMM NPOM3BOACTBEHHON MPOrpaMMbl, KOTOPYH
HecnocobHbI BOCMPOM3BECTH Kraccuyeckne Metogbl (Ckonb3slee cpeaHee, 6a3oBoe 3KCMOHEHLUMaNbHoe
criaxusaHue) 1 KOTopyto Mofenb XonbTa-YUHTepca YYUTbIBAET SBHO Yepe3 CE30HHbIE KOAPMULMEHTDI.

MaTemaTiyeckm Mogesb ONUCLIBAETCSH CUCTEMON TPEX PEKYPPEHTHBIX YpaBHEHNN (3)-(5):

Le=a(Ye=Seem) + (1= 0) (L1 + Teoa),
Te=PB(Le = Le-a) + (1 -B) Tees,
Se=v(Ye=Le) + (1-V)Seem,

roe a, B, y — napameTpbl CrnaxvBaHus YPOBHS, TPEHAA U CE30HHOCTU COOTBETCTBEHHO,

M — A7IMHA CE30HHOIO UMKNa (415 eXEMECAYHBIX AaHHbIX M = 12).

MporHo3 Ha h Laros Brepez cTpoutest no opmyne:

Yeen =L+ heTe+ Sevnom, (6)

MuHUMansHO HeobXoaMMbIi O6BEM UCTOPUYECKUX AaHHBIX 415 KOPPEKTHOW WHULManu3aL Mogenu
COCTaBNSIET ABa NOSHbIX CE30HHbIX LMKNa (24 HabntoaeHus); npu MeHbliem 06bEME AaHHbIX CUCTEMA aBTo-
MaTUYECKN NEPEKNIOYaeTCs Ha YNPOLLEHHBIN METOA pacyéTta CpefHero pacxofa 3a umetowwuiics nepuog. Pe-
anusauus MoZenu BbINOMHEHA C UCnonb3oBaHMeM Bubnuotekun statsmodels ans sisbika Python, npepgocTas-
nsroLLen rotosbIn knace ExponentialSmoothing.

Bsaumopeincteme Mogynen cucteMbl OpraHu3oBaHO MOCIEAOBaTENIbHO: [aHHble, BBEOEHHbIE Yepes
MOZyb BBOZA, (DOPMUPYIOT UCTOPUIO ABWXKEHUS MaTepuanoB, Ha OCHOBE KOTOPOI MOZYIb NPOrHO3MPOBaHUS
CTpOUT oLeHKy Byayuieit notTpebHoCTH, @ MoayNb (hOPMUPOBAHNS pekoMeHaaunin 06beanHAET NPOrHO3 C Te-
KYLLMM COCTOSIHUEM OCTaTKOB B UTOTOBbIA YNOPSAOYEHHBIN CMIMCOK 3aKynoK. AnroputM (hyHKLMOHUPOBAHUS
CUCTEMbI BKITOYAET [ABA KOHTYpa — OnepaTuBHbIN, BbIMOMHSIOLWMIA NPOBEPKY M PETUCTPALMIO KaXaon cknag-
CKOW onepaLmn ¢ HeMeneHHbIM NepecYETOM OCTaTka, U aHanMTUYECKUI, 3anyckaeMbli Mo 3anpocy nonb3o-
BaTens Ans nofyyYeHus NporHosa u pekomeHzauun. PelueHne 0 (hakTMyeckom opMUMpOBaHUM 3asBKK Ha
CHabXeHne BO BCEX Cyyasx OCTATCs 3a 3aBeAytLUMM CKaZoM: CUCTEMA BbICTYNAET MHCTPYMEHTOM WH-
(hOpPMaLMOHHON NOAAEPXKKN NPUHATUS PELLEHNIA, @ He NMOAMEHSET ero.

[MepcnekTUBHbIM HanpaBEHWEM Pa3BUTUSI CUCTEMbI SBNSETCA UHTErpauus 60nbLUMX A3bIKOBbIX MOAE-
nen (LLM) ons aHanusa HeCTpyKTypUpOBAHHON TEKCTOBOW MHGOPMaLMM — HOBOCTHbIX JIEHT, OTPaCcneBbIX
CBOLOK, COOBLLEHN NOCTABLYMKOB, — HEAOCTYMHON MeToAaM paboTbl C YUCMOBLIMU BPEMEHHBIMW PSAAMM.

PaspaboTaHHas cuctema ynpasneHus 3anacamu obecneymBaeT nepexos OT PeaKkTUBHOIO K NpoakTuB-
HOMY YNpaBfeHWo MaTepuarnbHbIMU pecypcami cknaga MalMHOCTPOUTENBHOTO npeanpusTus. Paspabotan-
Has cucTeMa MOXET ObITb peKOMEHOOBaHa K BHEAPEHWIO Ha CKNagax MalMHOCTPOUTENbHbLIX NPEANPUATUI
KaK camoCTOSTENbHOE peLLeHne, Tak U B kayecTBe 6a30BOM NNaTtqopMbl ANst MOCTPOEHUS KOMMMEKCHON WH-
TENneKTyanbHo cucTeMbl ynpaBneHns cHabxervnem.Mpumep paspaboTaHHO! cuCTEMbI NpeacTaBneH Ha Pu-
CyHke 1.

[MaBHbIN 3KpaH CUCTEMbI NPeACTaBnseT cobon eaunHyto paboyyto naHenb 3aBedyloLero CknagoMm, Ha
koTopoi 6e3 obpaLleHus K JONOMHUTENBHBIM OTYETAM 0TOBPaxaeTCs TekyLuee COCTOSHUE BCEW HOMEHKNaTY-
Pbl PACXOfHbIX MaTEPUAnoB WU KOMMAEKTYOLWMX. Tabnuua no3nuuii COREePXUT HAMMEHOBAHME, KO, TEKYLLWNA
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OCTaTokK, eanuHuly n3MepeHnd, YTo no3BOSAET Nofb30BaTENO CPady BU3yallbHO OTNINYATb KPUTUYECKU BaX-
Hble M CTabUNbHO n0Tpe6ns=|eMb|e no3nuMn OT BTOPOCTEMNEHHbIX U HEPErynApHoO pacxodyemblX. CTpOKVI, no
KOTOPbIM OCTaTOK OMYyCTUIICA HUXE paC‘-IéTHOI7I TOYKWN 3aKa3a, aBTOMaTU4ECKN BblAENAKOTCA Ll,BeTOBOVI WHOWKa-
Ll|/|€|7|, 4TO N3baBnserT 3aBefyuiero cknagom ot HeobxoanmocTu BPYYHYO CBEPATL OCTATKN CO CMPaBOYHbIMU
HOpMaTUBaMu U CHUXaeT PUCK Nnponycka KpI/ITI/I‘-IHOI7I HEXBATKW MaTepuana.

§ Cucrema ynpaenenua sanacamm — ] e

& o3

FnaBHaa naHenb
’:nE\:érllEHéq CEOAKA NO COCTOAHWKD CKnaja
£} Fnaewas naHens

B HomeHknatypa

10 2

& Peructpauua npuxoja Bcero noznyni Kputnuro / deduunt

&, PerucTpauna pacxona

BbicTpbIiA gocTyn
il Ocramkn cknaga & 3aperncTtpupoBath NPMXOA & 3aperncTpupoBaTh pacxog MpocmoTp ocTaTkoB ) NMpornoz notpebnoctn
5] POrHO2 Ky

/A Mo3nuun, TpeByrolme NONOAHEHNA:

HaumeHoBaHue Ocratok Ea. MuH. ypoBeH: Cratyc
Bontul M12x60 MOCT 0.0 wr 200.0 LEDHUIT
aiikn M12 FTOCT 0.0 wr 200.0 LEQNLIAT

1 3

Puc. 1. FnaBHbIN 3kpaH CucteMbl ynpaBneHus 3anacamu

KnoueBomn npakTuyeckon (yHKUumen sBnsietcs 6ok pekoMeHAaunin K MOMOSHEHMIO, B KOTOPOM AN
Kaxgoin No3vLmK, HYXOAKoWENCs B 3akase, CUCTEMA YKa3blBaeT paccynTaHHbI 06bEM 3aKymnku ¢ Y4ETOM Npo-
rHo3upyemon noTpebHOCTM 1 CTpaxoBoro 3anaca. Monb3oBaTeNlb MOXET CKOPPEKTUPOBATb MPEANOXEHHbIN
06BEM BPYYHYHO C YY4ETOM COOCTBEHHOIO OMbITa M TEKYLMX AOTOBOPEHHOCTEN C MOCTaBLMKaMM, @ TaKKe Bbl-
rPy3uTb UTOrOBbIN NEpPeYEHb NO3NULMI K 3aKYMKe B BULE OTYETA.

CnMCOK UCTOYHMKOB

1. Tpuropees, M. H. YnpaBneHue 3anacamm u cknagckasi noructuka: y4ebHuk ans sysos / M. H. Mpu-
ropbes, C. A. YBapos, B. B. Tkay. — M.: IOpaitt, 2026. — 84 c. — ISBN 978-5-534-21879-4.

2. Jlykmuckun, B. C. YnpaeneHue 3anacamu B Lensx NOCTaBOK: y4ebHMK 1 NpakTukym ans By3os / B.
C. Nykunckuin. — M.: KOpaiit, 2024. - 625 c. — ISBN 978-5-534-18478-5.

3. Aaep, A. B. OcobeHHOCTM BHeAPEHNS MHPOPMALWMOHHbLIX TEXHOMNOMIA B CKNaackom xo3samctae / A.
B. Azep, A. B. Ayako, M. C. Emeu [n gp.] // UATACD. - 2023. - Ne 1. - C. 387-404.

4. Makapos, B. M. Jlornctuka. YnpaeneHue 3anacamm B NOTMCTUYECKNX cucTemax: yuebHoe nocobue
/ B. M. Makapos. — CI16.: CI16IT1Y, 2020. - 268 c.

5. AHTOWKMHa, A. B. MpakTukym no noructuke: yueb. nocobue / A. B. AHTowwkmHa, E. M. Bepikosa. —
Tomck: TITY, 2018.

6. Kysneuos, C. [l. basbl gaHHbIx: yuebHuk ans By3oB / C. [I. KyaHeuos. — M.: Akagemusi, 2019. — 496 c.

LVI MEXIYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W MPOCBELLEHWEN



AKTYANbHBIE BONPOCbI COBPEMEHHO HAYK 11 0BPA30BAHMA

YIIK 004.05

DEVOPS-NOAX0M KAK CPELICTBO
[OBbILLEHWA HAQEXHOCTA XW3HEHHOTO
LIUKIA NPOT PAMMHbIX CUCTEM

ANABKWH HUKWUTA CEPTEEBIY

CTyOeHT
®rAOY BO «MockoBckuit rocyaapcTBeHHbIn TexHonorndeckuin yrusepeutet « CTAHKAH»

AHHoTaums: B cTaTbe paccmatpuBaeTcs DevOps-nogxon Kak COBOKYMHOCTb OPraHM3aLMOHHbIX U UHXEHep-
HbIX MPaKTWK, HanNpPaBIEHHbIX Ha NOBbILIEHWE HAAEXHOCTM XKU3HEHHOTO LMKNa MporpaMMHbIX cuctem. Pac-
KpbIBaKOTCS OCODEHHOCTM HEMPepbIBHOW MHTErpauuy, aBTOMAaTU3MPOBAHHOMO TECTUPOBAHMS, yNpaBreHus
KOHcurypauusmu 1 MoHuTopuHra. OTaensHoe BHUMaHWe yaensietcs cesisu DevOps ¢ kauyecTBOM nporpamm-
HOrO NMPOZYKTa, CHKEHNEM YMCIa PErPECCUOHHBIX AEDEKTOB M YCKOPEHEM 06paTHOM CBA3N Mexay paspa-
BoTKOM, TECTUPOBAHMEM W SKCMIyaTaLMen.

KntoueBbie cnoBa: DevOps, xu3HeHHbI Lmkn 10, kavyecTBO nporpammHoro obecneyenusi, Cl/ICD, aBToma-
TU3aLms TECTUPOBAHUS, MOHUTOPWHT .

DEVOPS APPROACH AS A MEANS OF IMPROVING THE RELIABILITY OF THE SOFTWARE SYSTEMS
LIFE CYCLE

Alavkin Nikita Sergeevich

Abstract: the article examines the DevOps approach as a set of organizational and engineering practices
aimed at improving the reliability of the software systems life cycle. The features of continuous integration, au-
tomated testing, configuration management and monitoring are described. Special attention is paid to the rela-
tionship between DevOps and software product quality, reduction of regression defects and acceleration of
feedback between development, testing and operation.

Key words: DevOps, software life cycle, software quality, CI/CD, test automation, monitoring.

CoBpeMeHHas nporpamMMHasi CUCTemMa pefko 0CTaeTcs CTaTUYHOM Nocse NepBoro Beinycka. [Nonb3oBa-
TENN 0XWAAKT BbICTPbIX UCMIPABIIEHWI, PETYSPHOTO NOSIBNIEHNS HOBbIX (DYHKLUMIA U cTabunbHON paboTsl cep-
BMCA NMPW U3MEHEHUM Harpy3ku. B Takux yCrioBusix kayecTBO NPOAYKTa ONpeaensieTcs He TOMbKO UCXOAHBIM
KOZOM, HO 1 TEM, HACKOMbKO YNpaBfsieMbIM SBMSETCSH BECh XM3HEHHbIA LIMKIT: OT NOCTAHOBKMA 3adauum W pas-
paboTKM [0 TECTUPOBAHUS, pa3BepTbiBaHUSA W 3KCMyaTauuu. IMEHHO NOSTOMY B MHXEHEPHOW NpaKTUKe 0CO-
6oe 3HaueHune nonyunn DevOps-nogxog.

DevOps Henb3s CBOAWUTL TOMBKO K HAbopy MHCTPYMEHTOB ANst aBTOMaTUYeckoi cbopku npoekTa. B 60-
ree LWMPOKOM CMbICIE 3TO MOAENb B3aUMOAENCTBUS pa3paboTku, TECTUPOBAHUS U SKCMTyaTaLuu, Npu KoTo-
PO y4aCTHUKK NpoLiecca 1cnornbayoT obLLme Lenu, eanHble MeTpuki 1 BbicTpble kaHanbl obpaTHol cBsisn. B
pokymeHTauun Microsoft noguepkusaetcs, uto DevOps obbeanHseT noaen, NPoLecchl U TEXHOMOrMN ANs
MOCTOSAHHOTO NPeA0CTaBNEHUs LeHHOCTM nonb3osatensam [1]. CnegoBatensHo, peyb MAeT He O 3aMeHe Knac-
CUYECKIX 3TanoB XM3HEHHOTO LKA, a 06 ux Gonee TeCHON CBA3KE.

OpHum 13 6a3osbix anemeHToB DevOps ABNSETCS HeNpepbiBHas MHTErpaums. Paspabotunku perynsip-
HO 06BEONHSIOT UBMEHEHMS B 0DLLEN BETKE, NOCME YEro CUCTEMA aBTOMATUYECKMN BbINOMHAET COOPKY 1 Habop
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npoBepok. Takoi noaxod no3sonseT obHapykuWBaTb OWMOKM paHblUe, Noka W3MeHeHne ele HeborbLuoe K
KOHTEKCT NOHSATEH aBTOpY. ECnn uHTErpaums npoBoaNTCS Peako, AedeKTbl HAKaNIMBatOTCS, @ MOUCK NPUYNHBI
c60s1 NpeBpaLLaeTcs B 0TAENbHYH TPYA0EMKYO 3aaady. [103TOMy perynspHas UHTerpaums CHUXaeT TeXHUe-
CKWI PUCK NpOekKTa.

He meHee BaxHa HenpepbiBHas goctaska. OHa npegnonaraeT, YTO NPOrpamMmmHbliA NPOAYKT B No6on
MOMEHT MOXeET BbITb NOArOTOBMEH K BbIMYCKY 3a CHET BOCMPOM3BOAMMON COOPKY, aBTOMATU3UPOBAHHbIX MPO-
BEPOK W yNpaBnsemoro passepTbiBaHus. [py aTOM pelleHre o nybnukaumm HOBOM BepCUn ocTaeTcs ynpas-
NIEHYECKUM W NPOAYKTOBbIM, HO TEXHWYECKAs TOTOBHOCTb NOAAEPXKMBAETCS MOCTOSHHO. Takoi nogxod oco-
BeHHO BaxeH Ans BeB-CepBMCOB, BHYTPEHHWUX KOPMOPATUBHBLIX CUCTEM W MOBWIBHBLIX NPUMOXEHUN, rae 3a-
AepXKa ucnpasneHns Aedekta MOXeT HanpsMyHo BISTbL Ha NONb30BaTENEN.

3HaunTenbHyo ponb B DevOps urpaeT TectupoBaHue. Ha paHHUX 3aTanax npoBepslTCS MOAYMbHble
TECTbI, CTAaTUYECKMI aHanu3 1 6a30Bble NpoBepku cOopku. [lanee MOryT BbINOMHATLCA UHTErpaLUuoHHble, API-
, Ul- 1 perpeccroHHble TeCTbl. B 3penom npouecce TECTUPOBaHME He SIBASIETCS OTAENbHOM (pa3oil B KOHLE
pa3paboTku, a BCTpanBaEeTCs B KOHBEWEP MOCTaBKW. JTO NO3BOMNSET NOMyYaTh M3MEPUMBINA CUTHAMN O Ka4YecTse
KaXXgoro M3MeHeHWs 1 yMeHbLIAET BEPOSTHOCTb TOMO, YTO AeeKT nonageT B KCNyaTaLMOHHY Cpeay.

OpHako aBTOMaTM3aUns He OTMEHSIET HeOBXOAMMOCTM PYYHOro aHanusa. He BCe CBOMCTBA NpogykTa
MOXHO MOSTHOLEHHO MPOBEPUTL C MOMOLLbIO aBTOTECTOB: YAOBCTBO CLEHapWs, NOHSTHOCTb COOBLiEHU 06
oLmbKax, KOPPEKTHOCTb BU3HEC-TIOTUKIA B HETUMUYHBIX YCIOBUSIX YacTO TPeByIOT UCCneaoBaTeNbCKOro TeCTM-
poBaHus. Moatomy adhekTmBHbIN DevOps-npoLecc coveTaeT aBTOMAaTU3MPOBAHHBLIE MPOBEPKU C PYYHOM
9KCMepTH30iA, a He NPOTUBONOCTABNAET 3TU NOAXOAbI.

Tabnuua 1
OcHoBHble anemeHTbl DevOps-noaxoaa u ux BnusiHue Ha kavectso N0

dnemeHT

MpakTuyeckoe cogepxaHue

BnusiHne Ha HapgeXHOCTb

HenpepbiBHas MHTErpauus

ABTOMaTK4yeckas cbopka u npo-
BEPKa KaXKOOr0 M3MEHEHNS

PaHHee BbisiBieHWE OLUMOOK UHTe-
rpauum

ABTOMaTW3MPOBaHHOE TECTUPOBA-

3anyck MoaynbHbIX, MHTErpaLy-

CHWXeHWe pyrcka NOBTOPHOTO Mo-

OHHBIX 1 PErPeCcCUOHHbIX NPOBe-
POK

HWe SIBNeHust AedeKToB

XpaHeHue napameTpoB cpeabl 1

MHGPACTPYKTYDbI B YTIDBNSEMOM BocnponsBoanmocTb pasBepTbi-

YnpasneHue KoHurypaumusmu

BaHuA
BMge
C6op mMeTpuK, NoroB 1 cobbITUA B

MOHUTOPUHT BbicTpoe obHapyxeHue cboeB
aKcnnyarauum

Mepenaya MHOpMaLMm OT 3KC-
nnyaTauum K paspaboTtke 1 TecTu-
POBaHUIO

YcKopeHwue ncnpaeneHni u ynyy-

ObpatHas cB3b .
LUEHWIA

3 Tabn. 1 BMAHO, YTO HAZEXHOCTb NPOrPAMMHONA CUCTEMbI (HOPMUPYETCS HE OOHUM WHCTPYMEHTOM, a
COBOKYMHOCTBIO CBSI3aHHbIX MPaKTVK. Hanpumep, aBToMaTU3MpOBaHHblE TECTbl JAKT LEHHOCTb TOMbKO Toraa,
KOrJia OHW 3anycKatoTCs perynsipHo W pesynbTaTbl 4ENCTBUTENBHO YUUTLIBAKOTCA KOMaHLON. MOHUTOPUHT none-
3eH He cam no cebe, a B COYETAHMM C OTBETCTBEHHOCTHIO 3a PeakUmio Ha MHUMAEHTbI. [103TOMy BHeapeHue
DevOps O0mKHO paccMaTpuBaThCS Kak M3MEHEHUE MPOLIeCCa, a He Kak YCTaHOoBKa OTAenbHoM cuctembl Cl/CD.

BaxHbIM HanpaBneHWeM SBRSETCS ynpasrneHne cpegamu. Yacto gedekTbl NPOSBASIOTCS U3-3a pasnu-
4niA Mexay NOKanbHOM MaLUMHOM pa3paboTynka, TECTOBLIM CTEHAOM M NPOAYKTUBHON MHAPACTPyKTypoi. Mc-
MoMnb30BaHWE KOHTEMHEpU3aLMn, ONUCaHNS MHAPACTPYKTYpPbI KaK Koda U LEHTPanM30BaHHOTO XpPaHEHUs KOH-
(hurypaumin no3BonseT yMeHbLUMTL Takue pacxoxaeHus. Ecnu cpega co3gaeTtcs BOCNPOU3BOAUMO, KOMaHaa
MOXET BbICTpee NoKann3oBaThb NPUYMHY OLIMBKN 1 NOBTOPUTL NPOBEMHbIN CLEHAPUIA.

C T04KM 3peHns TectupoBaHus DevOps noBbIWaeT ka4ecTBO TpeboBaHW K npoBepkam. Kaxzapin aBTo-
MaTWYECKUIA 3Tan AOMKEH MMETb NOHATHBIN KpUTEPUA yCneLLHOCTW: cbopka 3aBeplunnack 6e3 owmnbok, API
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OTBEYAET B YCTAHOBNIEHHOE BPEMSI, MUrpaLv 6a3bl JaHHbIX NPUMEHSKOTCS KOPPEKTHO, KPUTUYECKIE NONb30-
BaTenbCkue CLeHapuu npoxoasT 6e3 cboes. Takon Noaxoa AMUCLMNNMHUPYET KOMaHAY, NOCKOMbKY KauyecTBO
CTAHOBUTCS He abCTPaKTHOM XapakTepUCTUKON, @ HABOPOM U3MEPSIEMbIX YCIIOBMIA.

Bmecte ¢ Tem DevOps umeeT orpaHuyeHusi. Ecnn komaHaa aBToMaTusupyeT HecTabunbHble npoLec-
Cbl, OHa YCKOPSIET HE MOCTaBKy KaYeCTBEHHOrO MPOAYKTa, a PacnpocTpaHeHue owwubok. Hampumep, nnoxo
MofAepK1BaeMble aBTOTECTbI MOTYT 1aBaTb JIOXHbIE MAAEeHUs U CHUXATb A0BepUe K KoHeeiiepy. OTcyTCTBIE
aHanuaa NMpUYMH MHUWAEHTOB MPEBPaLLaeT MOHUTOPUHT B hopManbHOCTb. CrieaoBaTenbHO, TEXHUYECKast
aBTOMATM3aLMs AOIKHA COMPOBOXAATLCS YNPABMEHMEM KAYECTBOM TECTOBbIX AAHHbIX, PEryNsipHbIM Nepe-
CMOTPOM NMPOBEPOK 1 aHamn13oM AedeKToB.

Takum obpasom, DevOps-noaxof SBNSETCs BaXHbIM CPEACTBOM NOBbILLEHNS HAAEKHOCTY XKU3HEHHOTO
LMK NporpamMMHbIX cucTeM. Ero LEeHHOCTb 3aKmio4aeTcsl B TOM, YTO OH CBS3biBaeT pa3paboTky, TeCTMPOBa-
HUE 1 AKCTINyaTaLyio B eAUHbINA ynpaBnsieMblid npouecc. Hanboree yCTONYMBbIA pe3ynbTaT AOCTUraeTcs To-
roa, KOraa aBToMaTU3aums AOMOMHSIETCS UHXEHEPHOM ANCLMNNMHON, KaYeCTBEHHOI TECTOBOM JOKYMEHTAaLM-
e/, aHanM30M MeTPUK 1 OTBETCTBEHHOCTbIO KOMaH/bl 3a NoBeAeHWe NpoykTa Nocne Bbinycka.

CnuMcoK UCTOYHMKOB
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KOMMbHTEPHOE 3PEHNE B
ABTOMATW3UPOBAHHOM KOHTPOJIE
KAYECTBA NPOMbILLTEHHOW NTPOAYKLIMK

OCWMOBA KCEHNA AHAPEEBHA

CTyOeHT
®rAQY BO «MockoBCKuit rocyaapCTBEHHbIN TEXHONOMYECKNIA YHUBEPCUTET
«CTAHK/H»

AHHOTaUMsA: B CTaTbe PaccMaTpuBaeTCs NPUMEHEHNE KOMMbIOTEPHOTO 3pEHUs B aBTOMATU3MPOBAHHOM KOH-
Tporne KayecTsa NPOMBILLIEHHOM NPOAYKLK. PackpbiBaloTCs OCHOBHbIE 3a4a4v BU3yanbHOTO KOHTPONS, Tpe-
GoBaHNsA K AaHHbIM, 3Tanbl BHEAPEHNS CUCTEMbI 1 OrpaHNYeHIs UCNONb30BaHIS anropuTMOB PACNo3HaBaHMS
[edeKToB B NPOU3BOACTBEHHOI Cpeae.

KnioueBble crnoBa: KOMMLIOTEPHOE 3peHUe, KOHTPOMNb KayecTBa, AedeKTbl, NPOMbILLINEHHOCTb, U30bpaxe-
H1e, aBTOMaTU3aLINS.

COMPUTER VISION IN AUTOMATED QUALITY CONTROL OF INDUSTRIAL PRODUCTS
Osipova Kseniya Andreevna

Abstract: the article examines the use of computer vision in automated quality control of industrial products.
The main tasks of visual inspection, data requirements, implementation stages and limitations of defect recog-
nition algorithms in an industrial environment are described.

Key words: computer vision, quality control, defects, manufacturing, image, automation.

KayecTBO NpOMBILLSIEHHON NPOAYKLMM 3aBUCUT HE TOMbKO OT TOYHOCTM 0BOpYyLOBaHUs, HO U OT CBOE-
BPEMEHHOIO BbISIBIIEHNS OTKIIOHEHU. Ha MHOTUX NpeanpuaTusX BU3yasbHblid KOHTPOSb BbINOHAETCS onepa-
TOPOM, KOTOPbI OLEHWBAET BHELUHUA BUL AETanU, HanU4ue LapanuH, CKOMoB, 3arpsi3HEHUIN, HENpaBuUnbHOM
MapKUPOBKYW UIM HECOOTBETCTBMUS reOMEeTpUM. Takom NOAXOo4 OCTaeTCs BaXHbIM, OAHAKO OH CBA3aH C ycTano-
CTb0 cneyuanncTa, CyobekTUBHOCTbIO OLEHKM 1 OrpaHNYEHHON CKOPOCTb0 NpoBepKu. Mo3aToMy B Npou3Boa-
CTBEHHOW NPaKTUKe pacTeT 3HaYeHNe aBTOMaTU3MPOBAHHBIX CUCTEM BU3YanbHOTO KOHTPOSS.

KomnbtoTepHoe 3peHue nossonseT obpabatbiBaTb N306paKeHNs U BUAEONOTOKW, BbIAENATb NPU3HAKM
00beKToB M knaccuuumpoBaTb 0BHapYKEHHbIE OTKMOHEHMS. IBM onpeaensieT KOMNbIOTEPHOE 3PEHME Kak
0bracTtb UCKYCCTBEHHOTO MHTENNEKTA, KOTOpas NO3BOMSET CUCTEMAaM aHanu3npoBaTb W MHTEPNPETUPOBATbL
BM3yasbHble AaHHble [1]. B NpOMbILIEHHOCTM 3Ta TEXHOMOMMA UCMOSb3yeTCa He pagu AeMOHCTpaumun BO3-
MOXHOCTEN anropuTMOB, a A1 PELLEHNS KOHKPETHOM 3agaun: 06HapyxuTb AedeKT paHblle, YeM nsgenve
nonageT Ha CriedytoLLmin 3Tan NPoU3BOACTBA UK K NOTPebuTento.

TunoBas cucteMa BU3yaribHOrO KOHTPOMS BKIKOYAET kamepy, OCBELLEHWe, NporpamMMHbIA Mogynb 06-
paboTKN 130BpaxXeHUn 1 MeXaHWU3M NPUHATUS pelleHus. Kamepa dukcupyeT 0BbekT, OCBELLEHUE CHUKaeT
BNMsHWE TeHel u 6nuKoB, anropuT™ BbIAENSET NPU3HaKK, a pe3ynbTaT CPABHUBAETCS C YCTAHOBMEHHbIMM
KpuTEpUSMK KadecTBa. ECiv BeposTHOCTb AedbekTa npeBbILLaeT nopor, U3aenve MoxeT ObiTb HanpaBneHo Ha
MOBTOPHYI0 MPOBEPKY WU aBTOMATUYECKM UCKIKOYEHO 13 MOTOKA.

Ocoboe 3HayeHne UMEET MOAroToBKa AaHHbIX. [ns obyyeHust anroputMoB Tpebyetcs Habop n3obpa-
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XEHUI KaK KaueCTBEHHbIX U3AENNiA, TaK 1 N3OENUI C pasninyHbIMK Buaamu aedekToB. HegoctaTouHo cobpatb
BonbLUOe KONMYeCTBO (hoTorpadnin: BaxHO, YTOBLI OHW OTpaxanu peanbHble YCNoBUS NPOM3BOACTBA, PasHble
napTWM maTepuaros, BapyaHTbl OCBELLUEHUs, NONoXeHne obbekTa M peakue Buabl HECOOTBETCTBUMIA. Ecnm
obyyatowyas Bblbopka CMMLLKOM O4HOPOAHA, cucTema ByaeT xopowwo paboTtaTb B TECTOBOM Cpefe, HO O -
6aTbca Ha NUHUK.

MMpenMyLLecTBO KOMMBIOTEPHOTO 3pEHUs 3aKNK4aeTcs B CTabUnbHOCTM NPOBEPKU. ANrOPUTM OL|EHWBa-
€T 06BEKT N0 0ANHAKOBbLIM NPaBUIaM W He 3aBUCUT OT CMEHbI, BPEMEHM CYTOK UM YENOBEYECKOI YCTamoCTy.
Kpome TOro, pesynbTaTtbl KOHTPONMS MOTYT COXPaHsATbCS B 6a3e AaHHbIX, YTO MO3BONSET aHanU3npoBaTh Mo-
BTOPSIEMOCTb [ehEKTOB, BbIABNATH NPOBNEMHbIE OnepaLymm U OLeHNBaTb 3EKTUBHOCTb KOPPEKTUPYHOLLMX
AEeNCTBUN.

B T0 e Bpems MOMHOCTbI0 MUCKMoYaTh YenoBeka M3 npouecca Henb3s. CnoxHble 1 CNopHble cryyau
TPeOyIOT AKCMEPTHOTO peLLeHnsi, 0COBEHHO ecnu AedekT HEeoYeBMAEH WK CBA3aH C (DYHKLMOHAMbHBIMM
cBoWicTBaMK m3aenus. NoaTomy npakTUYHbIM ABNSETCA MMOPUAHBIA NOAXOA: CMCTEMa aBTOMAaTMYecku oTou-
paeT noao3puTenbHble 0ObEKTbl, a CneunanucT npoBepsieT TOMbKO YacTb criyvaes, Tpebytowmx ONOMHM-
TENbHOW OLIEHKM.

Tabnuua 1
ATanbl BHEAPEHUA CMCTEMbI KOMMbLIOTEPHOTO 3pEeHNUS B KOHTPOSb KayecTBa

Jtan CopepxaHue pabot lMpakTuyeckun pesynbrat

Onpepenexie BinaoB AedeKToB 1

AHanu3 3agaym
KpuTepues bpaka

MoHsATHbIE NpaBuUNa KOHTPONS

dopmupoBaHne Habopa 13obpa- OcHoga ans 0By4eHust U NpoBEPKM

C6op gaHHbIX .
KEHWI B peasnbHbIX YCroBusX Moaenu

Bbibop MeToaa pacnosHaBaHus u

Hactpoiika anroputma
NMOPOroB PeLLEHNS

Paboyas moaenb KOHTpons

CB$I3b C NuHMeNn, 6a3on AaHHbIX 1

WHTerpauus ;
CUCTEMOM yyeTa

BkrtoueHne npoBepku B NpoLecc

MOHMTOPUHT owKnBoK 1 Joobyye-

akecnnyaTaums
HWE Ha HOBbIX NpUMeEpax

CTabunbHOCTb Ka4ecTBa KOHTPONS

Kak BugHO 13 Tabn. 1, BHegpeHWe KOMMbIOTEPHOrO 3peHWs HaYMHaeTCs He ¢ Bblibopa nporpaMMHOro
NPOAYKTa, a C onncaHus AedekToB 1 NpaBui NPUHATUS peLleHns. Ecnn npeanpusatie He onpesenuno, Kakue
OTKITOHEHMS CYUTAIOTCS KPUTUYHBIMU, aNrOPUTM HE CMOXET 3aMEHWUTb TEXHOMOTMYECKYHD JKenepTudy. Hanpu-
Mep, Hebonbluas LapanuHa MoxeT ObiTb Bpakom Ans AekopaTUBHOW LeTanu, HO AOMYCTUMbIM OTKIIOHEHWUEM
QNS 3aroTOBKM, KOTOpast NPOXOANT AanbHenwwyo 06paboTky.

OtpenbHoi npobnemoit sBnseTcs 6anaHc Mexay NoxHbiM cpabaTbiBaHUAMM 1 NPONYLIEHHBIMI A e-
(bektamu. Ecniv cuctema cnumiLkom YyBCTBUTENBHA, OHa BydeT OTNpaBnsATb Ha NPoBepKy GOsbLLIOe YUCIO roa-
HbIX U3LENWA, CHUXAs NPOU3BOANUTENBHOCTL NIMHWW. ECNK NOpor CMLLKOM BbICOKWIA, YacTb AedeKToB ocTa-
HeTCS He3aMeyeHHOM. M03TOMY KayeCTBO MOAENM CredyeT OLEHUBaTh He TOMbKO MO OBLLEN TOYHOCTH, HO 1
MO BAMSHWIO OLIMBOK Ha MPOWU3BOACTBEHHBIN NpoLECC.

Microsoft oTmeyaeTt, 4To KOMMbIOTEPHOE 3PEHME MCMONb3YeTes Ans Knaccudukaumm nobpaxeHun, 06-
HapyxeH1st 06BEKTOB W aHanu3a Bu3yanbHOM uHopmaumum [2]. [Ins KOHTpons kayecTa 3Tu 3agaun mMoryT
COYeTaThCs: CHavana CUcTeMa HaxoauT usgenve Ha u3obpaxeHuu, 3aTeM NPOBEPSIET HANNYMEe HYXHbIX dre-
MEHTOB, NOCre 3TOro Knaccuguumpyet obHapyxeHHble 0BnacTu kak HopManbHble Unu gedekTHble. Yem
CNOXHEE U3AEeNue, TeM BaxHee pasfenaTb 3a4ady Ha NOHSATHbIE aTanbl.

OrpaHnyeHns TEXHOMOMK CBSA3aHbI C M3MEHYUBOCTLIO MPOM3BOLACTBEHHON cpedbl. Mbinb, BUGpaLus,
W3MEHeHWe yrna Kamepbl, HepaBHOMEPHAs MOACBETKA W pasnnuMs B MaTepuarie MOryT CHWXaTb KauyecTBO
pacnosHaBaHus. 03TOMy cucTeMa KOMMbIOTEPHOMO 3peHus TpebyeT perynsipHon NpoBepku, KanmbpoBKu
obopynoBaHns u 06HoBReHUs Habopa AaHHbIX. Be3 conpoBOXAEHUS faxe yAaqyHO BHEAPEHHOE peLleHne Co
BPEMEHEM HaYNHAET TePSATb TOYHOCTb.
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Takum 0Bpa3om, KOMMbIOTEPHOE 3peHne SBRSETCS APEEKTUBHBIM MHCTPYMEHTOM aBTOMATWU3NPOBaH-
HOrO KOHTPOMNS Ka4ecTBa, ECMK OHO BHEAPSIeTCS Kak 4acTb MPOW3BOACTBEHHOM cUCTEMbl. Hanbonblumin ag-
(heKT OOCTUraeTCs NpU COYETaHUM KOPPEKTHOM MOCTAHOBKM 3adauy, KAYeCTBEHHbIX AaHHbIX, CTabMMbHbIX
YCNOBUI CLEMKM M YHaCTUs SKCnepTa B HACTPONKE KpUTepUeB. TEXHONOMS NMO3BOMNSET COKPATUTL A0S0 Py Y-
HOV1 NPOBEPKM, NOBBICUTL MOBTOPSAEMOCTb KOHTPONS 1 ObICTPee HaXxoAUTb NPUYMHBI AEEKTOB.

[MepcneKkTuBbl AanbHENLWero passuTha CBA3aHbl C UCMONb30BaHMEM Bornee KOMMaKTHbIX kamep, YCKo-
puTenen BblYACAEHUN U MOLENen MaLUMHHOTO 00yyeHus, cnocobHbIX paboTaTb HEMoCPeaCTBEHHO PSAOM C
NPOM3BOACTBEHHON NHMeN. OOHAKO TEXHUYECKOE pa3BUTUE He OTMEHSIET rMaBHOrO YCMOBUS: CUCTEMA AOMX-
Ha peLuaTtb U3MepUMyIo 3aJady KayecTBa, a ee pesynbTaTbl JOSKHbI ObITb NOHATHBI TEXHOSIOTaM U cneuuany-
CTaM M0 ynpaBneHuo NPOM3BOACTBOM.
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ONTUMM3ALIMA NPON3BOAMTENbHOCTH BED-
NPUN0XXEHNA HA OCHOBE
MHOr0YPOBHEBOI 0 K3LLUWPOBAHWA IAHHDIX

KOTOB KUPWIIT ANEKCAHPOBIY,
TEPACbKWH ETOP AJIEKCEEBNY

cTydeHTbl rpynnbl 2226
®rBOY BO «[MeH3eHCkui rocyAapCTBEHHbIN TEXHONOMMYECKUI YHUBEPCUTETY

BOPOHLIOB ANEKCAH[IP AHATOJIbEBMY

K.T.H., JOLEHT, JoLeHT kadeapb! «IporpaMmupoBaHme»
®IBOY BO «[MeH3eHCKuin rocyAapCTBEHHbI TEXHONOMMYECKUI YHUBEPCUTETY

AHHoTauus: B ctatbe paccmatpuBaetcs npobrnema CHUXEHNS MPON3BOAMUTENBHOCTU BEG-NPUNOXEHHIA Npu
pocTe Harpy3ki 1 06bEMa 06pabaTbiBaeMbix AaHHbIX. [TPOAHANM3MPOBaHbI YPOBHI K3LLMPOBAHMS!, MPUMEH Si-
eMble B COBPEMEHHbIX BEDG-CUCTEMAX: KILIMPOBAHWE Ha CTOPOHE KIMEHTA, KaluMpoBaHue Ha yposHe CDN,
K3LUMPOBAHIE Ha YPOBHE MPUMOXEHMS 1 KILLMPOBaHME Ha YpoBHe 6a3bl AaHHbIX. MpeanoxeHa MHOTOYpPOBHE-
Basl aPXUTEKTYpa KaLLMPOBaHUS, OGbEANHSIOLLAsA NepeynCcneHHble NOAX0abl, NPUBEAEHbI Pe3ynbTaTbl Harpy-
304HOTO TECTMPOBAHMS, NOATBEPXKOANLME CHIKEHME BPEMEHM OTKNMKA M YMEHbLIEHWE Harpysku Ha Gasy
[aHHbIX. ChopMynMpoBaHbl pekoMeHaaLmMM o BbIGOPY CTpaTerui MHBanUaaLmm kalua Ans pasnnyHbIX TUMoB
[aHHbIX.

KnioueBble cnoBa: kalMpoBaHue, NPON3BOANTENBHOCTL, BeG-Npunoxenne, 6asa aaHHbIX, CDN, Harpy3oy-
HOe TECTUPOBaHWe, MHBANMaLMNS KaLla.

OPTIMIZING WEB APPLICATION PERFORMANCE THROUGH MULTI-LEVEL DATA CACHING

Kotov Kirill Aleksandrovich,
Geraskin Egor Alekseevich,
Vorontsov Aleksandr Anatolyevich

Abstract: The article addresses the problem of declining web application performance under growing load and
data volume. The levels of caching used in modern web systems are analyzed: client-side caching, CDN-level
caching, application-level caching and database-level caching. A multi-level caching architecture combining
these approaches is proposed, and load-testing results confirming reduced response time and lower database
load are presented. Recommendations on choosing a cache invalidation strategy for different data types are
formulated.

Key words: caching, performance, web application, database, CDN, load testing, cache invalidation.

PocT u1cna nonb3oBaTenien MHTEPHET-CEPBICOB U 0ObEMA reHepupyeMbIX UMW LaHHbIX NMPUBOAMT K
TOMY, YTO KNaCCU4ECKNE apXUTEKTYPHbIE PELLEHNsl, OPUEHTUPOBaHHbIE Ha Npsivoe obpatlyeHune k 6ase gaH-
HbIX MPY KaXX4OM 3anpoce, NepecTarT CrpaBNsTLCS C Harpy3kon. 3afepxkn nNpu hopmM1poBaHUM oTBeTa cep-
BEpa HanpsiMyto BNUSIOT Ha yaepkaHue ayauTopuu: No AaHHbIM psida uccrnegosanuii B obnactu UX, yeenu-
YeHWe BpeMEeHU 3arpy3ku CTPaHWLbl [axe Ha OfHY CeKkyHy CocOBHO 3aMETHO CHM3WUTb KOHBEPCHIO U Ya0-
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BMETBOPEHHOCTb Mosib3oBaTenen [1, c. 45]. B ¢BA3KW C 3TUM KIWMPOBAHME AAHHbLIX OCTAETCS OOHUM W3
Hambonee 3HPEKTMBHLIX M OTHOCUTENBHO HEZOPOrMx CrnocobOB NOBbILIEHUS MPOM3BOANUTENBHOCTU BEO-
NPUNOXEHNN.

Mog K3LWMpOBaHMEM MOHUMAETCS BPEMEHHOE XPaHEHWE KoMK AaHHbIX B MecTe, obpaLLeHmre K KOTOpoMy
npoucxoauT BbicTpee, YeM K NepBOUCTOYHMKY. B BeG-paspaboTke NPUHATO BbIAENATb HECKOMBKO YPOBHEN, Ha
KOTOPbIX MOXET BbINOMHATLCS KILLUMPOBaHMUE: KIMEHTCKMIA YpoBEHb (Bpay3ep nonb3oBaTtens), ypoBeHb CETH [0-
ctaBku koHTeHTa (CDN), ypoBeHb npunoxeHus (application-level cache) u yposeHb xpaHeHus gaHHbIx (database
cache, K3l 3anpocoB). Kaxapli 13 ypoBHeN peluaeT CoBCTBEHHbIN Knace 3agay 1 obnagaeT cBOMMM orpaHuye-
HWUAMU N0 BPEMEHM XM3HU AaHHbIX, 06BEMY XPaHUMOW MHGOPMALN 1 CIIOKHOCTW MHBANMUAALMM.

KalimpoBaHue Ha CTOpOHe KIMeHTa peanusyeTcs cpefctBamu npotokona HTTP yepes 3aronosku
Cache-Control, ETag u Last-Modified, a Takxe ¢ ucnonososaHuem texHonorun Service Worker n nokansHoro
XpaHunuwa 6paysepa. Takoi nogxon apdeKkTUBeH 4N CTaTUYeCKUX pecypcoB — M3obpaxeHun, hannos
CTUNEN U CKPUNTOB, LPUATOB — Tak Kak NO3BONSET MOMHOCTLH UCKMIOYMTL MOBTOPHOE ObpaLleHe K cepee-
Py Npu NOBTOPHbIX MOCeLeHnsX cTpaHuLbl. OQHaKo Ans AWHAMUMYECKOTO KOHTEHTA, 3aBUCALLEro OT COCTOS-
HWS NOMNb30BaTeNs, NPUMEHEHNE KIMEHTCKOTO K3La OrpaHnyeHo TpeboBaHNAMM K akTyarnbHOCTY AaHHbIX.

CDN-kaLumpoBaHMe npeanonaraeTt pasMeLLeHne KoM CTaTUYeCckoro M YacTUYHO ANHAMMYECKOTO KOH-
TEHTa Ha pacnpeaenéHHoi CeTH rpaHNYHbIX CEPBEPOB, reorpadnyeckn NPUBMKEHHbIX K NoNb3oBaTento. 1o
COKpaLLiaeT CeTeBYHo 3afePXKKy U CHUMaeT YacTb Harpysku ¢ OCHOBHOIO cepaepa npuoxeHns. CoBpeMeHHble
CDN-npoBaiigepb! Takke NoaaepXxmBatoT NpaBua K3LUMPOBaHMS Ha OCHOBE 3arofilOBKOB OTBETA M NO3BONSIOT
BbINOMHATL NPOrPaMMHYI0 MHBaNMAALMIO OTAeNbHbIX 06bekToB Yepe3 AP, 4To paclumpsieT obnacTtb npume-
HeHust CDN Ha nepCoHanm3anpoBaHHbIN, HO PEAKO U3MEHSIEMbIA KOHTEHT.

KalumpoBaHMe Ha ypOBHE MPUNOXEHUS peanuayeTtcs, kak npasunio, NoCPeacTBOM BblAENEHHbIX in-
memory xpaHunuL, Takux kak Redis nnu Memcached. B otnmymne ot kdwwa 6a3bl AaHHbIX, TAKOW K3LI HaXo-
AMTCS NOA NOMHLIM KOHTPONEM pa3paboTymka: B HEr0 MOXHO NMOMECTUTb Pe3ynbTaT CMOXHOTO BbIYUCIEHMS,
arpernpoBaHHble JaHHbIe U3 HECKOMBbKMX CTOYHMKOB MM Cepuann3oBaHHbIn 06bEeKT BruaHec-noruku. Knove-
BbIM NPEUMYLLECTBOM MOAXOMA SBMSETCH BO3MOXHOCTb rMOKOrO yrnpaBneHnst BpeMEHEM Xu3Hu 3anucu (TTL)
W NpUMeHeHus naTTepHoB cache-aside, write-through n write-behind B 3aBUCMMOCTM OT xapakTepa AaHHbIX.

HakoHel, kalwmpoBaHue Ha ypoBHe Basbl AaHHbIX BKMOYAET Kak BCTPOEHHble MexaHuambl CYB[ (By-
(hepHbIit Ny, K3LW NAaHoB 3anpocoB), Tak ¥ MaTepuann3oBaHHbIe NPEACTaBNEHMS, KOTOPbIE 3apaHee BblYKC-
NS0T pesynbTaT YacTo BbIMOMHAEMbIX arperypyroLmx 3anpocoB. Takom Kalw Hambonee 6130k K NEPBOUCTOY-
HWKY AaHHbIX M 06ecneynBaeT Haumyullyto COrnMacoBaHHOCTb, HO 0BragaeT HaMMeHbLUEN CKOPOCTbH MO
CPaBHEHWIO C iN-Memory peLeHUSIMI YPOBHS MPUIOXEHMS.

[ns oueHkn addeKTMBHOCTM MHOMOYPOBHEBOIO NoaxoAa Obina CNpoeKTUpOoBaHa TECTOBAs apXUTEKTY-
pa BeD-NpuUnoxeHns, BKIYatoLas banaHCMpOBLUMK HArpy3ku1, ABa 3K3eMnspa cepeepa NPUNOXEHUN, KoL -
cepsep Ha 6a3e Redis 1 pensumnorHyto 6a3y faHHbIX PostgreSQL. HarpysouHoe TeCcTUpoBaHWe BbINOMHANOCH
C UCNOMb30BaHNEM CUHTETUYECKOrO CLEHapKs, UMUTUPYIOLLETO TUNMYHOE NOBEAEHME NONb30BaTene HTep-
HeT-mMara3uHa: NPOCMOTP KaTariora ToBapoB, NPOCMOTP KAapTOUKM TOBapa 1 0dhopMIieHue 3akasa. PesynbTatbl
CpaBHEHUSI BPEMEHM OTKNMKA NP MOCNEA0BaTENbHOM BKMOYEHUM YPOBHEN KILMPOBAHWS NPEACTaBNEHb! B
Tabnumue 1.

Tabnuua 1
CpepnHee BpeMsi OTKIMKA cepBepa Npy pasnnyHbIX KOHPUrypauuax K3WMpoBaHus
CpenHee BpeMs OTKNMKa, Harpy3ka Ha B[,

JCBCEIYIEIE mc 3anpocos/c
bes KalwmpoBaHms 428 1150
CDN-Kaw cTaTuku 356 1080
+ K3l npunoxexuns (Redis) 142 310
+ MaTepuanu3oBaHHble NpeacTasne- 97 165

HWs
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Kak BMaHO M3 npeacTaBneHHbIX faHHbIX (Tabn. 1), nocnegoBaTensHoe Ao6aBneHe YPOBHEN KILLMPO-
BaHMs MO3BOMINNIO COKPATUTbL CpeaHee BpeMs OTKMMKa cepBepa bonee YeM B YeTbipe pasa, a Harpy3ky Ha 6a-
3y AaHHbIX — MOYTM B CEMb pa3. HanbonbLunit NpMpoCT NPOU3BOANUTENBHOCTM OblN NOMYYeH Npu BHEAPEHUM
K3Lla NPUNOXeHWs!, 4TO OOBACHAETCA UCKITIOYEHNEM U3 TOpSYero myTu obpalleHns MHOXECTBA OAHOTUMHBIX
3anpoCoB K kaTanory TOBapoB, Pe3yNbTaT KOTOPbIX MEHSETCH OTHOCUTENBHO PELKO.

OThencHOro BHUMaHmMs 3acnyxusaeTt npobnema vHBanpauuy Kawa, 4acTo onucbiBaeMas kak ogHa u3
Hanbonee CnoxHbIx 3agay B paspaboTke nporpammHoro obecneyeHus. Mpu cnonb30BaHUM MHOrOYPOBHEBOM
CXeMbl HEODXOAMMO COrMacoBbIBaTb BPEMS XU3HW JaHHbIX HA KaXgoM ypoBHe: ecni TTL kawwa npunoxeHus
NpeBbILLAET AONYCTUMOE BPEMS YCTapPEBaHWS AaHHbIX, NONb30BATENb MOXET MOMy4YUTb HeaKTyanbHyK WH-
hopmaLMio, HaNpUMEP O HanM4UKM ToBapa Ha cknage. B pamkax npoBedEHHOro nccneaoBaqus obinm onpobo-
BaHbl TpW CTpaTerMu MHeanuaauun: uHeanuaauns no spemenun (TTL), uHBanuaaums no cobbituio (event-
based, nocpeacTeoM nybnukauum coobLieHU B 04epean npu USMEHEHUN JaHHbIX) U rbpuaHas ctpaTterus,
coyeTaroLlas Kopotkun TTL ¢ coBbITUMHBIM COPOCOM K3Llia ANs KPUTUYHBIX CYLLHOCTEN.

MMbpuaHas cTpaTterns nokasana Haunyywwit 6anaHc Mexay akTyanbHOCTbIO JaHHbIX 1 NPOM3BOAK-
TEMNbHOCTBH: AN PEAKO M3MEHSIEMbIX CMPABOYHBLIX AaHHbIX (KaTeropum, XapakTepucTiku TOBApOB) NpumMe-
HANCS AnuTenbHbIn TTL, @ Ang Yacto u3MeHseMblx atpubyToB (OCTaTOK Ha cknage, LeHa) — cobblTuiHas
WHBaNWUgauusi ¢ HEMeANEeHHbIM COPOCOM COOTBETCTBYIOLLMX KNOYei Kalwa. Takon nogxod no3sonun nsbexarb
N30bITOMHON Harpy3ku Ha cuctemy obmeHa COOOLLEHUSIMW NPKU COXPAHEHWUM MPUEMIEMOTO YPOBHS KOHCM-
CTEHTHOCTM AaHHbIX.

lMpaKTyeckoe MpUMEHEHNe MHOTOYPOBHEBOTO KILUMPOBaHMS TpebyeT Takke Y4éTa apXMTEKTYPHbIX
PUCKOB. B YacTHOCTW, Npum ropn3oHTanbHOM MacluTabupoBaHUM CEPBEPOB NPUNOXKEHUS BaXHO UCMOMNb30BaTh
pacnpefenéHHblil k3L, 4OCTYMHbIA BCEM 3K3eEMMNSpam OQHOBPEMEHHO, — NOKasbHbIA KLU NpoLecca B 9TOM
Cnyyae NpUBOAWT K paccornacoBaHuio aHHbIX Mexay yanamu. Kpome Toro, Heobxoaumo npegycmatpuearth
Aerpagaumio yHKLMOHaNbLHOCTY NPY HEAOCTYMHOCTU K3LL-CEepBepa: NPUOXeHUe JOMKHO yMeTb obpalyatses
Hanpsmyto K 6ase gaHHbIx, ecnv Redis BpeMeHHO HegoCTyneH, NycTb U ¢ Bonee HU3KOM NPOWN3BOANTENBHO-
CTbHO.

lMpoBeaéHHOe UccneaoBaHne NOATBEPXKAAET, YTO KOMOMHMPOBAHUE YPOBHEN KILLMPOBAHUSA — KITMEHT-
ckoro, CDN, npuknagHoro 1 ypoBHs 6a3bl AaHHbIX — 06ecrneunBaeT CyLecTBEHHO Bonee BbICOKMIA NpUpOoCT
NPOU3BOAUTENBHOCTM, YEM NPUMEHEHME Mt06O0ro 13 ypoBHEN B OTAENBHOCTU. [1pu NpoeKTUpoBaHuM NogoBHON
apXMTEKTYpPbI KNKOYeBbIM (hakTOPOM YCrexa SIBNSETCH HE CTOMbKO BbIBOP KOHKPETHOWM TEXHOMOMMM K3LLMPOBa-
HWS, CKONbKO NPOAYMaHHas cTpaTerus MHBanugauum, cornacoaHHas ¢ TpeboBaHusMu npeameTHoin obnactu
K aKTyanbHOCTW AaHHbIX. [JanbHedlwne nccnefoBaHns B JaHHOM HanpasneHnn MoryT ObiTb CBS3aHbl C aBTo-
MaTu3aumen Boibopa TTL Ha OCHOBE aHanm3a 4acToTbl UBMEHEHUS JaHHbIX C MPUMEHEHMEM METOA0B Ma-
LUMHHOTO 0BYyYeHus.

CnMCOK UCTOYHMKOB

1. ®aynep M. ApxutekTypa KOpnopaTuBHbIX NPOrpaMmHbIX npunoxennini. — M.: Bunbsamc, 2023. —
544 c.

2. Knennman M. BbicokoHarpyxeHHble npunoxeHus. MNporpaMmmupoBaHne, mMaclutabupoBaHue, noa-
pepxka. — CI16.: Mutep, 2020. — 640 c.

3. Redis Documentation [OnekTpoHHbIn pecypc]. — Pexum poctyna: URL: https:/redis.io/docs/
(12.05.2026).

4. Hotoman C. Co3paHue mukpocepaucos. — CI16.: Mutep, 2021. — 304 c.

5. Tanenbaym 3., Yazeponn [l. KomnbtotepHble cetn. — CI16.: Mutep, 2022. — 960 c.

© K.A. Kotos, A.A. BopoHuos, 2026

LVI INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



n AKTYAJIbHbIE BOMPOCbI COBPEMEHHOM HAYKM 1 OEPA30BAHMA

YIIK 004.056.53

[IPUMEHEHWE AJITOPUTMOB MALLNHHOI0
0bYYEHWA 1117 ObHAPY)XEHWA AHOMAJIW B
CETEBOM TPADUKE
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BOPOHLIOB ANEKCAH[IP AHATOJIbEBMY

K.T.H., JOLEHT, JoLeHT kadeapb! «IporpaMmupoBaHme»
®IBOY BO «[MeH3eHCKuin rocyAapCTBEHHbI TEXHONOMMYECKUI YHUBEPCUTETY

AnHoTaumsa: CtaTbsi nocesileHa BONpocaM MpUMEHEHUs METOAO0B MaLUMHHOMO 0ByyeHus Ans BblSBREHUS
aHOMasibHOroO MOBEAEHUs B CETEBOM Tpacuke KOpnopaTWBHbIX WHAOPMALMOHHBIX CUCTEM. PaccMOTpeHbl
TPaOULMOHHBIE CUTHATYPHbIE NOAXOAb! K OBHAPYKEHWNIO BTOPXKEHUI 1 UX OrPaHUYEHUs NPy NOSBREHUN paHee
HEeM3BECTHbIX TUNOB aTak. [poaHanM3npoBaHbl anropuTMbl 06HapyxeHus aHomanuit 6e3 yuutens (Isolation
Forest, One-Class SVM, aBTOKOAVPOBLLMKI) M UX MPUMEHUMOCTb K 3afa4ye aHanusa ceTesblx naketos. [pea-
CTaBMeHbl pe3ynbTaThl 3KCNEPUMEHTANBHOMO CPaBHEHWS anropuTMOB Ha Habope AaHHbIX, CoLepXalleM Hop-
ManbHbIA 1 aHOMaIbHbIA TPAMUK, C OLEHKON TOYHOCTU, MOMHOTLI M BpeMeHn 0bpaboTky.

KnioyeBble cnoBa: mMalwnHHOe 0byyeHne, obHapyxeHue aHoManui, ceteBas be3onacHoCTb, OBHapyxeHue
BTOpPXEHUN, Isolation Forest, aBTOKOAMPOBLLWK.

APPLICATION OF MACHINE LEARNING ALGORITHMS FOR NETWORK TRAFFIC ANOMALY
DETECTION

Kotov Kirill Aleksandrovich,
Geraskin Egor Alekseevich,
Vorontsov Aleksandr Anatolyevich

Abstract: The article is devoted to the application of machine learning methods for detecting anomalous be-
havior in the network traffic of corporate information systems. Traditional signature-based intrusion detection
approaches and their limitations when facing previously unknown attack types are considered. Unsupervised
anomaly detection algorithms (Isolation Forest, One-Class SVM, autoencoders) and their applicability to net-
work packet analysis are analyzed. Experimental comparison results on a dataset containing normal and
anomalous traffic are presented, with accuracy, recall and processing time estimates.

Key words: machine learning, anomaly detection, network security, intrusion detection, Isolation Forest, auto-
encoder.

ObecneyeHne 6€30NacHOCTI KOPNOPaTHBHBLIX CETEN OCTAETCA OAHON U3 Haubonee akTyanbHbIX 3adaq
WH(OPMALMOHHbBIX TEXHOMOMUIA. TpaauUmMoHHble cucTeMbl 0BHapyxeHns BTopxeHuit (IDS) cTposTes Ha ocHO-
BE CMrHATypHOTO aHanu3a: CEeTeBOW Tpaduk conocTaBnseTcs ¢ 6a3oM M3BECTHbIX LWABMNOHOB aTak. Takoi
noaxof dpdeKTMBEH NPOTUB YXKe ONUCaHHbIX Yrpo3, O4HAKO NPaKTUYeckn BeccuneH nepen atakamu HyneBo-
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ro AHS M MoaUMKaLMAMM N3BECTHBIX METOLOB, Crerka M3MEHSIIOLLMMM CBOK CUTHATYpy. ITO 06CTOATENBLCTBO
obycnaBnuBaeT UHTEPEC K METOAAM MALLMHHOTO 0By4YeHUs!, CMOCOBHBIM BbISIBNATL OTKIOHEHUS OT HOpMarb-
HOro noseaeHuns 6e3 npeaBapUTENBHOTO ONCAHUS KOHKPETHOW Yrpo3bl.

3apava obHapyxeHust aHoManuin B ceTeBOM Tpaduke hopMynmMpyeTcs Kak 3afava BbisiBNeHNs 06bek-
TOB (CETeBbIX CECCUI, NAKETOB, MOTOKOB), CTATUCTMYECKNE XapPaKTEPUCTUKM KOTOPbIX CYLLECTBEHHO OTNMYa-
0TCS OT XapaKTepUCTUK noaaensiowero 6onbMHCTBA HabnogeHun. B 60NbLUMHCTBE NPaKTUYECKMX CLEHa-
PVEB aHOMarnbHbIN TpathuK COCTABNSET HE3HAYNTENBHYIO AOMH0 OT 0bLiero 06bEMa AaHHbIX, @ pa3MeYeHHble
npuMepbl atak Nnbo OTCYTCTBYIOT, NMBO KpaitHe HEMHOMOYMCIEHHbI. OTO AenaeT 3aJady ecTecTBeHHoM obna-
CTbi0 NpUMeHeHust MeTooB 00yyeHns Be3 yuutens (unsupervised learning) u 0By4eHuUs C YaCTUYHBLIM NP -
BreyeHneM yuutens (semi-supervised learning).

OfHUM 13 Hanbonee WKPOKO NPUMEHSIEMbIX anroputMoB siBnsieTcs Isolation Forest, oCHOBaHHbLIN Ha
NOCTPOEHMM aHCaMbNs CryYaiHbIX 4epeBbEB PELUEHUIA, Kaxagoe 13 KOTOpbIX U30MMpyeT HabmogeHus nyTém
CnyyanHoro Bbibopa npu3sHaka 1 MoOpOroBOro 3Ha4YeHNs. AHOManbHble TOYKW, HaXOASLLMECS B Pa3peXeHHbIX
0bnacTsax NpocTpaHCTBa NPU3HAKOB, M30NMPYIOTCS 32 MEHbLUEE YMCIIO pa3bUeHUt, YTO NO3BONSET UCMOMb30-
BaTb CPEAHIo rMyOuUHY M30NALMK Kak Mepy aHOManbHOCTW. ANrOPUTM OTNINYAETCS HU3KON BbIYUCTIUTENBHOM
CNOXHOCTbIO 1 XOPOLIO MaclTabupyeTcs Ha 6onbluve 06bEMBI JaHHbIX, Y4TO AenaeT ero npuBnekaTenbHbIM
QNS aHanu3a ceTeBoro Tpadumka B pexumMe, 6n3kom K pearnibHOMY BPEMEHN.

AnbTepHaTtuBHbIM noaxoaom sensietcs One-Class SVM — moaudmkaums MeToga onopHbIX BEKTOPOB,
obyyaemas TOMbKO Ha MpuUMepax HOPManbHOMO MOBEAEHWS WU CTPOSILLAs rpaHuLy, OTAENsoLyo obnactb Tu-
MUYHbIX HABNIOAEHWIA OT OCTaNbHOrO NPOCTPAHCTBA MPM3HAKOB. [TpenmyLLeCcTBO METOAA 3aKIYaeTCs B BO3-
MOXHOCTW UCNONb30BaHNS SAEPHBIX (DYHKUMA AN NOCTPOEHUS HENMMHEMHBIX rPaHUL, OAHAKO BbIUMCIUTENb-
Has CNOXHOCTb OBy4YeHUst CYLLECTBEHHO BO3pacTaeT C yBennyeHnem obbéma obyyatoLleit BbIOOPKM, YTO
OrpaH14YMBaET NPUMEHEHWe MEeToda Ha MOTOKaX BbICOKOW WHTEHCWBHOCTW 6e3 npeaBapuUTenbHONM BblGOpPKH
AaHHbIX.

TpeTnit pacCMOTPEHHbI NOAX0A — aBTOKOAMPOBLUMKM (autoencoders), HempoceTeBble Moaenu, oby-
YaeMble BOCCTaHaBNMBaTb BXOAHOM BEKTOP MPWU3HAKOB Yepe3 MPOMEXYTOYHOE NpeacTaBfieHe MEHbLUEN
pasmepHocTW. Mogernb 0by4vaeTcs UCKMIOYMTENBHO HAa HOpManbHOM Tpaduke; npu nopade aHOMasbHOro
HabnoaeHns owmnbka BOCCTAHOBIIEHNS CYLLECTBEHHO BO3pacTaeT, YTo W UCMOMb3yeTCs Kak WHAWKATop aHo-
Manuu. ABTOKOAVPOBLLMKA CNOCOBHbI yNaBnnBaTh COXHble HENVHENHbIE 3aBMCUMOCTI MEXIY NpU3HaKamu
CETeBOro noToka, ogHako TpebyoT Gonbliero 06bEMa 0byyaroLmx JaHHbIX U BbIYUCTIUTENBHBIX PECYPCOB MO
cpaBHeHwto ¢ Isolation Forest.

[ins cpaBHUTENbHOW OLEHK anropuTMoB Obift MOAroToBIIEH HAabOp NPWU3HAKOB CETEBOrO NOTOKA, BKIH0-
YaloLLMIA AIUTENbHOCTb COEAUHEHMS, KONMYECTBO NepedaHHblX 6aiT B KaXaoM HanpaBneHuK, YACIO NakeTos,
yacToty cpriaroB TCP 1 cTatucTYeckue XapakTepUCTUKA MEXNaKETHbIX MHTEpBanoB. Habop gaHHbIX coaep-
Xan Kak HopmarnbHbIW Tpaduk, Tak W TpadwK, COOTBETCTBYIOLMIA HECKONMBbKAM TUMaM aTtak: CKaHMpoBaHWe
nopToB, pacnpefenéHHbln oTkad B obcnyxueaHum (DDoS) u nonbiTku nepebopa y4€THbIX AaHHbIX (brute
force). PesynbTaTthl CpaBHEHWS npeacTaBneHbl B Tabnuue 1.

Tabnuua 1
CpaBHUTENbHbIE NOKa3aTenu anropuTMoB OOHapYXXeHMs aHOManmi
Anroputm ToyHOCTb MonHoTa (Recall), Bpems o6pabotku 10
(Precision), % % ThIC. NOTOKOB, C
Isolation Forest 914 88,7 1,2
One-Class SVM 89,1 84,3 6,8
ABTOKOAMPOBLUMK 93,6 90,2 34

MMonyyeHHble pe3ynbTathl (Tabn. 1) NokasbIBaKT, YTO aBTOKOAMPOBLLMK 0BECNEYNBAET HanyYLee Co-
yeTaHue TOYHOCTM 1 MOMHOTLI OBHAPYXEHUS, YTO OOBACHAETCS €ro CNoCOBHOCTbIO BLISIBNATL COXHbIE HEMNM-
HelHble 3aKOHOMEPHOCTM B CTPYKType HopMarnbHoro Tpadmka. Bmecte ¢ Tem Isolation Forest npogemoHcTpu-
pOBan MHOroKpaTHOe NPEBOCXOACTBO MO CKOPOCTM 0BpaboTku, YTO AenaeT ero npeanoyTUTENbHLIM BbIGOPOM
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ANs cucteM, paboTalowyx B YCNOBUSX XECTKIUX OrPaHUYEHMI N0 BPEMEHM OTKIMKA, HANPUMEP NP MHCMEKLMM
Tpaduka Ha rpaHuLe ceTw.

OThenbHOro paccMOTPeHUs 3acnyxuBaeT npobnema NoxHbix cpabaTbiBaHuit. [ockonbky Moaenu oby-
4aloTCA Ha UCTOPUYECKMX JaHHbIX, M3MEHEHWe XapaKkTepa NerMTMMHOro Tpaduka — Hanpumep, BHEAPEHUE
HOBOIO CETEBOrO CEepBMCa UK U3MEHEHWe NOBEAEHUS NoMb3oBaTenein — crnocobHO NPUBECTH K POCTY Yucna
TIOXXHOMNOMNOXUTENBHBIX NpeaynpexaeHni. AN CHUxXeHNs 3Toro adhpekta Ha NpakTUKe NPUMEHSIETCS nepuo-
Anyeckoe JoobyyeHne Mogenen Ha akTyarbHbIX JaHHbIX, a Takke KOMOUHUPOBaHWe anropuTMOB MaLLMHHOMO
00y4eHus ¢ 3KCNePTHbIMM NpaBunaMu, ONPeaeNSOWUMIU KPUTUYHOCTD U NPUOPUTET OTAEMNbHBIX TUMOB aHo-
Masnui.

CyLLecTBEHHbIM (haKTOPOM, BRMAIOLMM Ha KavyeCTBO OBHapyXeHus, SBnseTcs BblIOOp NPU3HAKOBOrO
npocTpaHcTBa. Vicnonb3oBaHue ChipbiX AaHHbIX NakeTa 6e3 npegBapuUTeNbHON arperauuy No ceTeBbIM NOTO-
KaM NPUBOAWT K PE3KOMY YBENMWYEHUIO Pa3MEPHOCTU W CHDKEHWIO WHTEPNPETUPYEMOCTU pesynbTaTos.
HanpoTus, Ype3mepHas arperauus MOXeT CKpbITb KPaTKOBPEMEHHbIE, HO 3HAYMMbIE OTKIOHEHWS. B pamkax
NPOBEAEHHOrO MCCNeoBaHWS ONTUMarbHBIM OKasascs BPeMEHHOW WHTepBan arperauuy B auanasoHe oT 04-
HOW [0 NATWM MUHYT, 0becneymBaroLLMin BanaHc Mexay YyBCTBUTENbHOCTHIO U YCTOMYMBOCTLIO K LUYMY.

[MpakTuyeckoe BHeapeHne NogobHbIX CUCTEM B KOPMOPATUBHOM WHAPACTPYKType Npeanonaraet uHTe-
rpauuio Moayns MaLIMHHOTO 0ByYeHUs B CYLLECTBYHOLLMA KOHBENEp 06paboTKM TENEMETpUM, Hanpumep Yepes
areHToB cbopa NetFlow nnu IPFIX. Mpn 3TOM KpUTUYECKM BaXHBIM CTAHOBUTCS BOMPOC MHTEPNPETUPYEMOCTH
peLLeHnit Moenu: cneumnanucTy no MHopMaLMoHHOM 6e30nacHOCTM HEOBXOAMMO NOHUMATb, Kakue npusHa-
KW MOCAYXWX OCHOBAHMEM AJ1i OTHECEHMUS MOTOKA K aHOMambHbIM, YTO CTUMYNUPYET NPUMEHEHNE METOL0B
06DBACHUMOrO UCKYCCTBEHHOTO MHTenNekTa (explainable Al) coBmecTHO ¢ 6a30BbIMM anroputMamm obHapyxe-
HuS.

lMpoBeaéHHOe MCccneaoBaHWe NoaTBepxaaeT LenecoobpasHoCTb MPUMEHEHUS METOAOB MALLWMHHOTO
0ByyeHns ang obHapyxeHus aHoManuii B CeTeBOM Tpaduke Kak JONOMHEHUS K TPaAULMOHHBIM CUrHATYPHBIM
cuctemam. BbiBop KOHKPETHOrO anroputMa A0SDKEH onpeaenaTbest TpeboBaHMAMM K cKOopocTi 0bpaboTku u
[ONYCTUMOMY YPOBHIO NOXHbIX CpabaTbiBaHWil, XapakTepPHbIM ANs1 KOHKPETHOM MHGpacTpyKTypbl. Mepcnek-
TUBHbIM HanpaereHneM JanbHeNWX uccneaoBaHui sBnseTcs paspabotka rmbpuaHbIx aHcambneBbix Moge-
Inen, COYETaloLLMX BbICOKYH CKOPOCTb APEBOBUAHBLIX METOA0B C TOYHOCTbHO HEMPOCETEBbLIX MOAXOLOB.
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ABTOMATW3ALIVA NIMMOPTA K
AHAJINTUYECKOM ObPABOTKM PE3YJIbTATOB
BGEPOCCMNCKOW OTPAGAEBOW OJIAMIMWALLbI
IIKOJIbHUKOB

3YVKWH HUKWTA AH[IPEEBIY

CTYAEHT

MANBAHOB MYPO/] PABLLIAHOBWY

cTapLuui npenogasaTenb
®rAOY BO «MockoBCkuit rocyaapcTBeHHbIn TexHonorndeckuin yHusepeuteT « CTAHKAH»

AHHOTauuMA: B CTaTbe paccMaTpuBaeTcs paspaboTka mogyns umnopTa, 06paboTki 1 aHanmMTUYECKOro CO-
NPOBOXAEHMSA pe3ynbTaToB Bcepoccuickon oTpacneBon onMMnnaabl LWkonbHukoB. OnucaHa npobnema ne-
PEHOCa aHHbIX U3 BHELLHEN NnaThopMbl NPOBEAEHUS COPEBHOBAHMI B MH(OPMALIMOHHYIO CUCTEMY YHUBE p-
cuTETa, a TaKkke NpeAcTaBfeHbl anropuTMbl Banuaaumn hannos, CONOCTAaBAEHUS Y4acTHUKOB no Axaekc D,
pacyeTa WHAMBUAYaNbHbIX 1 KOMaHAHbIX pe3ynbTatoB. Ocoboe BHUMaHME yaeneHo JopMUPOBAHMIO OTYETA
06 umnopTe, nybnukauum pe3ynbTaToB W MOCTPOEHMIO aHANUTUYECKMX MOKA3aTenel 4N OpraHu3aTopoB
onuMnuagsl.

KnioueBble cnoBa: web-noptan, onMMnMaga LWKOMbHUKOB, MMMOPT pesynbTaToB, aHanuTuka, AHaekc Kox-
TecT, ASP.NET Core, PostgreSQL, komaHgHbI Typ.

AUTOMATION OF RESULT IMPORT AND ANALYTICAL PROCESSING FOR THE ALL-RUSSIAN
INDUSTRY OLYMPIAD FOR SCHOOLCHILDREN

Zuykin Nikita Andreevich,
Palvanov Murod Ravshanovich

Abstract: the article discusses the development of a module for importing, processing and analytical support
of results for the All-Russian Industry Olympiad for Schoolchildren. The problem of transferring data from an
external contest platform to the university information system is described. Algorithms for file validation, partic-
ipant matching by Yandex ID, calculation of individual and team results, import reporting, result publication and
analytical indicators for organizers are presented.

Keywords: web portal, schoolchildren olympiad, result import, analytics, Yandex Contest, ASP.NET Core,
PostgreSQL, team round.

MpoBeneHue Bcepoccuinckoil 0TpacneBon onumnuagbl WKOMNbHUKOB CBSA3aHO ¢ 0BpaboTkoit 6onbLioro
obbema AaHHbIX: PErMCTPALMOHHBIX aHKET, CBEAEHU O BbIDpaHHbIX HampaBMneHWsX, COCTaBax KoMaHa, pe-
3ynbTaTax WHAWBUAYANbHOTO TYpa U UTOrax KOMaHAHOMO WHXEHEPHOro atana. Mpu yBenuyeHun konuyectea
YYaCTHWKOB M pacLuMpeHnn reorpacum onvMnmagsl pyyHas obpaboTka pesynbTaToB CTAaHOBUTCS OOHUM W3
Hanbornee TPyAOEMKMX 3TanOB OpraHW3aLMOHHOK paboTbl. OmBKM Npu CONOCTABNEHNM Y4aCTHUKOB, MOBTOP-
HbI BBOZ, AaHHbIX W 33A€PXKM MPW NyOnmMKaLmMm UTOTOB CHUXAKOT NPO3PaYHOCTb NPOLEeaypbl U YBENUUMBAKOT
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Harpy3aky Ha OpraHu3aTopoB.

OcobeHHoCTb paccmaTprUBaeMoin OnuMMNUagbl COCTOUT B COMETAHUM WHAMBUAYANbHOTO U KOMAaHAHOMO
(hopmaToB yyacTus. HamBMayanbHbI Typ NO3BOMSET OLEHUTL MOAFOTOBKY LUKOMbHWKA MO 06s3aTenbHbIM
npeameTam, a KOMaHIHbI 3Tan oTpaxaeT CNOCOBHOCTb Y4aCTHUKOB paboTaTb COBMECTHO Haf WHXEHEPHOM
3apaven. CnegoBsarerbHO, MHPOPMALIMOHHAA CUCTEMA [OMKHA XPaHUTb HE TOMbKO NEpCOHarbHbIE Pesyrb-
TaTbl, HO 1 CBA3W MEXY y4acTHUKaMK, HanpaBneHsM1 onuMnnagsl U KomaHgamu. J1o YCnoxHseT obpaboT-
Ky UTOrOBbIX Tabnuu 1 TpebyeT 0TAENbHOro anropuTMa arperalmm KoMaHaHbIX 6ansos.

Llenbto pa3spaboTku ABnseTcs Co3faHWe NporpamMHOrO MexaHwW3ma, Mo3BOMsIOLLEro aBToMaTuanpo-
BaTb MMMOPT Pe3ynbTaToB 13 BHELIHEN NaTdopMbl, NPOBEPUTL KOPPEKTHOCTL 3arpyxaemblxX LaHHbIX, COMo-
CTaBWUTb CTPOKK (haiira C yyacTHUKaMK web-nopTarna, paccuuTarb UTOroBble NoKasaTenu 1 NpefocTaBuTb Op-
raHnsatopam ygobHble aHanuTuyeckue npenctasneHns. Tako Noaxon no3BOMSET COKPATUTL BPeMS Mexay
3aBepLLUeHreM atana ofiMmnuabl 1 nybnukaumen UTOroB, a TakKe CHU3UTb BEPOSTHOCTb TEXHUYECKUX OLLIU-
Bok.

Apxutektypa o6paboTku pe3ynbtaToB. PaspabaTbiBaembli MexaHW3M BCTPOeH B web-noprtan
ONUMNUagbl U UCMOMb3YeT KIMEHT-CEPBEPHYID apxuTekTypy. lMonb3oBaTenbCckuii ypoBeHb NpeaocTaBnseT
opraHusaTopy uHTepdenc ans Boibopa TUna Typa, HanpasneHns onuMnuagbl 1 3arpysku aina ¢ pesynbTa-
Tamu. CepBepHbI ypOBEHb peanusyeT Banupauuo garnna, HopManu3aumio AaHHbIX, COMoCTaBneHne CTPOK C
y4YaCTHUKaMu 1 KOMaHZamu, pacyeT UTOroB W hopMuUpoBaHne oTyeTa 06 uMnopTe. YpoBeHb XpaHeHus AaH-
HbIX 0becneynBaeT CoxpaHeHue pesynbTaToB, CTaTycoB nybnukaumm, owmbok 0bpaboTkm 1 arperpoBaHHbIX
aHanuTuyeckux nokasatenen B 6ase aaHHbIx PostgreSQL.

CxeMa MMnopTa, pacuyeTa U Ny6/MKalLum pesynbTaToB oJiIuMNMagbl

Bbirpyska 3arpyska Bannpauwsa ConocTaBneHne
pesynbTaTtos danna ¢dopmaTa n no fiHpekc ID
3 AHpekc KoHTec opraHusaTopom ctonbuos W HanpasneHuio
y
WMHavBnayanbHbIA Typ: KomaHAaHbIA Typ:
pacyeT unun nepeHoc MaKkCUMyM Mo 3agaHuaM
wtorosoro banna 1 nTorogas cymma

/

A g
[ PostgreSQL: Ny6nukaums J

>
pesynbTaToB

coxpaHeHWe pesynbTaTos
P pesy J L W aHaAUTUKa

Puc. 1. Cxema umnopTa, pacyeTa 1 ny6nmkauum pesynbTaToB ONIMMNUagbI

BxoZHbIMW AaHHBIMW AN MOAYNS BbICTYNAKOT BbIrPY3KU PE3YNbTaToB, MOMyYeHHble U3 BHELUHeN nnaT-
(hopMbl NPOBeAEHNsI COPEBHOBaHMI. B paboTe paccmaTpuBaeTcs MHTerpauus Yepes UMNopT ¢haiinos, no-
CKOIbKy Takoit crnocob He TpebyeT npsMOro MOAKIMIOYEHUS K BHELLUHEMY CEPBUCY W NO3BOSET OpraHn3aTopy
KOHTPONMPOBaTb MOMEHT 3arpy3ki UToroB. [ing WHAWBMAYanNbHOrO Typa AOCTATOYHO CTPOKM C UOEHTU(MKATO-
POM y4yaCTHWKa 1 uTorobIM Bannom. [ing kKomaHgHOro Typa ucnonb3yetcs 6onee AetanbHas CTPyKTypa: AH-
aekc 1D yyacTHuka 1 Habop 6annos no 3agaHusM, YTO NO3BOMSET BbIYMCINTL pesyrbTaT KOMaHbl Ha OCHOBE
AaHHbIX BCEX €€ Y4aCTHWKOB.

[Neper coxpaHeHWeM pe3ynbTaToB CUCTEMA BbINOMHAET NEPBUYHYIO NPOBEPKY haina. KoHTponupyeT-
Cs nogaepxvBaemblin popmat, Hanuue obs3aTenbHbIX CTONOLOB, KOPPEKTHOCTb TUMOB AaHHbIX, OTCYTCTBUE
NycTOro UOeHTU(MKATOPa 1 BOIMOXHOCTb COMOCTABIIEHNS CTPOKM C 3aperncTpupoBaHHbIM y4acTHUKOM. Ecnu
oTAernbHas CTpoka COAEPXNT OLLMOKY, OHa He npepbiBaeT 06paboTKy BCero haitna: cucteMa NoMeLLaeT ee B
oT4eT 06 MMMOpTE C yKasaHWEM NPUYKHBI. Takoi Noaxoa 0COHEHHO BaXeH AN MacCoBbIX COPEBHOBAHUIA, rae
[iaxe B KOPPEKTHOW BbIrpy3Ke MOryT BCTPEYaThCH eNHNYHbIE HECOOTBETCTBUS.

Anroput™ WHOMBMAYaNbHOTO Typa OPUEHTUPOBAH Ha MPSMOE COMOCTaBIEHWe pesynbTaTa C y4acTHU-
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koM. lNocne HaxoxaoeHus y4acCTHUKa no Anpexc ID cuctema NPOBEPAET CBA3b C Bbl6paHHbIM HanpaseHnem
oNiMMnuabl, pacCy1UTbiBaeT UTOroBbIN 6ann, ecnu B qbaﬁne yKa3daHbl OTAENbHbIE 3adaHNA, nmbo ucnonbayer
yX€e rotoBo€ UTOroBoe 3Ha4eHue. 3aTem co3aaeTcs HoBas 3anuchb pesynbTaTta U1 obHoBnsIETCA paHee 3a-
rPy>XeHHas 3anucb No TOMY Xe HanpaBneHuo N Typy.

AJ'IFOpI/ITM KOMaHOHOro Typa nMeeT Bonee CIOXHYIO JIOTUKY. Cuctema onpeaendeT KoMaHay ydacTHUKa
B paMKax Bbl6paHHOF0 HanpaslieHua 1 arperupyeT pesynbtatbl N0 3agaHUAM. ,El]'lﬂ Ka)goro 3agaHus Bblbu-
paeTcd MakcuMasbHbIA Bann cpeaun y4aCTHMKOB O[HOW KOMaHAbl, NOCMNe Yero UTOroBbl KOMaHAHbIN pesynb-
TaT PpacCyHNTbIBAETCA KaK CyMMa Bbl6paHHbIX MaKkCUMyMOB. Takasi cxema COOTBETCTBYET KOMaHAHOMY cbopma-
TY, NP KOTOPOM BKIla[ KaXdoro y4aCTHUKa MOXET ObITb BbIpaXeH B OTAENbHbIX 3adaHUAX, a O6LIJ,VIIZ pesynb-

TaT KOMaHabl (*)OpMI/IpyeTCFI no Ny4wmMm 3Ha4eHnAM BHYTPK COCTaBa.

Tabnuua 1

OcHoOBHbIe 3Tanbl 06paboTKK pe3ynbLTaToB B Web-noprane

dtan

[evcTBue cuctembl

KoHTponb unu pesynbrar

3arpy3ka ¢haitna

OpraHu3atop BblOUpaeT HanpasneHue, TUn
Typa 1 npukpennseT Tabnuuy pesynbTa-
TOB.

dukenpyeTcs hakT 3arpy3ku U 3anyckaeTcs
npoBepka CTPYKTYpbI (hanna.

Banugauums nas-
HbIX

MpoBepstoTcs hopmart, 0b6s3aTenbHble
cTONOUbI, TUMbI 3HAYEHWUI 1 3arnONHeH-
HocTb AHpekc ID.

OLMBOYHbIE CTPOKM BbIAENAKTCA B OTYETE,
KOPPEKTHbIE CTPOKM NepeaatoTcs aanee.

ConocTaBneHue

CTpokm tharna CBSA3bIBAKTCA C y4acTHUKa-
MW, BbIBpaHHbLIMM HanpaBEHNAMM 1 KO-
MaH4amu.

Wckniovatotes cutyauun, korga y4aCTHUK
HE HalaeH U He OTHOCUTCS K Bbl6paH-
HOMY HanpaBeHNIo.

Pacuet ntoros

[insi IHAMBMAYANLHOTO Typa COXpaHAETCs
WUTOrOBbIN 6ann; AN KOMaHAHOo Typa
BbINONHAETCA arperawLys no 3aJaHnsam.

dopmMMpYIOTCS NEPCOHANbHbIE UK KO-
MaHfHble pe3ynbTaThl, NPUroaHbIE ANs
nyénukawmm.

AHanuTuka

[laHHble rpynnupytoTCs NO HanpaBneHusIM,
knaccam, koMaHAam W auanasoHam ban-
IOB.

OpraHu3aTop nony4aeT nokasatenu xoaa
ONUMNMAZbI 1 Ka4ecTBa NPOXOXKAEHNs
3TaroB.

OtyeT 06 MMNoOpTE SBMSETCH CaMOCTOATENBHBIM Pe3ynbTaToM paboTsl Mogyns. B Hem oTobpaxaeTcs
KonuyecTBo 06paboTaHHbIX CTPOK, YUCIO YCMELLHO COMOCTaBMEHHbIX 3anucen, KOMMYeCTBO OLLMOOK W nepe-
YeHb NpobneMHbIX CTPOK. 11 opraHM3aTopa 370 He TONbKO MHCTPYMEHT KOHTPONS KayecTsa 3arpyski, HO U1
CpeacTBO ObICTPOM AMArHOCTMKM: MO OTYETY MOXHO MOHSATb, TpebyeTcs nu ucnpaeuTb AHAekc ID yvacTHuKa,
CTPYKTYpy (haitna, 6annbHoe 3Ha4eHre Unmn CBSA3b Y4aCTHIKA C HanpaBneHWeM.

AHanUTYeCKNin MOAynb UCNONb3YET COXPaHEHHbIe pe3ynbTaThl U perncTpaLoHHbIe AaHHbIe nopTana.
OH npefHa3sHaveH N5 onepaTMBHON OLEHKM Xofa NpoBeAeHNs ONMMNMaabl U NOCnedyowero aHanmsa ag-
(DEKTUBHOCTW OpraHU3aLMOHHbIX pelleHunin. Cuctema hopmupyeT obLLyI0 CTaTUCTUKY MO YMCIY 3aperucT pu-
POBAHHbIX Y4aCTHUKOB, pacrpefeneHuo No Knaccam, HanpaBneHnsM U permoHam, LOoNe Y4aCTHUKOB C 3anofi-
HeHHbIM AHZekc 1D, konuyecTBy CHhOPMMPOBAHHBIX KOMaHA M YKCITY YHaCTHUKOB, AMNS KOTOPbIX YXe 3arpyxe-
Hbl pe3ynbTarbl.

[ins komaHgHoro hopmaTa BaxHbl OTAENbHbIE aHANUTUYECKWE MOKA3aTEeNN: KOMMYECTBO KOMaHA Mo
KaXOOMY HanpaBfieHWIo, CPedHWUA pasMep KOMaHabl, CPeaHUA KOMaHOHBIN pesynbTaT, a Takke CpaBHEHWE
pesynbTaToB MEXAy HanpaBneHnsaMW. ITi CBeLEeHWS NMO3BONSIOT OpraHM3aTopam OLEHUTb, HACKOMbKO aKTyB-
HO YYaCTHWKM NEpexoasT OT WHAMBULAYaNbHOTO dTana K KOMaHAHOMY, rae BO3HUKAIOT OpraHu3aLyoHHble pas-
PbIBbI U Kakue HanpasneHns TpebyioT AONOMHUTENBHOTO MHPOPMALIMOHHOMO CONPOBOXAEHUS.

BaxHbIM NpenmMyLLecTBOM pa3paboTaHHOro Noaxoaa SBRSETCS pasgeneHne cnyxebHbIX 1 nomnb3oBa-
TEMNbCKUX CLiEHapNeB. YUYACTHUK BUAMT TONMbKO ONyBnnKoBaHHbIE pe3ynbTaThbl U CBEAEHNS, OTHOCSLLMECS K €ro
yyactuto. OpraHnsatop 1 aaMUHUCTPATOP NONYYaKT PACLLMPEHHbIN MHTEPGENC: 3arpy3Ky (ainnos, NPOCMOTP
oT4yeTta 06 nmnopTe, NyBrMKaLmio MK CKPbITUE UTOTOB, MOUCK Y4aCTHUKOB M aHanu3 CBOAHbIX MokasaTenem.
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O10 0becneynBaeT ynpaBnsSeMoCTb NPOLECCa W CHKAET PUCK NPEXAEBPEMEHHOTO PACcKPbITUS HENPOBEPEH-
HbIX PE3yNbTaToB.

C TOYKM 3peHns peanu3aumm mogynb 06paboTkn pesynbTaToB OCHOBAH HA MHOMOYPOBHEBOM apXuTEkK-
Type: KOHTPOSNEPLI MPUHUMAIOT 3anpOChl, CEPBUCHI BbINMOMHAT BU3HEC-NpaBuia MMNopTa 1 pacyeTa, a Criou
[OCTyNa K AaHHLIM COXPaHAET pesynbTaTbl W CBA3aHHbIE 06BEKTbl. TeCTUPOBaHWE JOMKHO OXBaThIBATh 3a-
rPy3Ky KOPPEKTHOro (haina, OMb0YHble CTPOKMW, MOBTOPHYIO 3arpysKy, pacyeT KOMaHAHOro utora, nybnuka-
LMo pe3ynbTaToB 1 OOHOBIIEHNE aHANUTUKN.

3aknioyeHune

Pa3spaboTaHHbIN MexaH13M UMMopTa U aHanUTUYeCKon 06paboTkN pesynbTaToB SBMSETCH BAXKHON Ya-
CTbl0 Web-nopTtana Bcepoccuickon otTpacneBon onumMnuaab! WKOMbHUKOB. OH NO3BONSIET LiEHTPANM30BaHHO
NepeHOCHTb AaHHbIE M3 BHELLUHeN NnaTqopMbl NPOBEAEHNS COPEBHOBAHWN, NPOBEPSTL KOPPEKTHOCTL (hail-
110B, CONOCTaBNATb PE3yNbTaThl C Y4aCTHUKaMK U KOMaHAaMK, (hopMupoBaTh 0TYET 06 OLLMBKax 1 COXpaHsTb
uTorosble Bannbl 41 nocneaytowen nybnukaymum.

cnonb3oBaHue anropuMTMOB Banugauum W aBTOMATMYECKOTO pacyeTa OCOBEHHO 3HAYMMO ANst KO-
MaHZHOrO Typa, rae UTOr He CBOAWUTCS K NpocToMy nepeHocy H6anna n3 Tabnuubl. Arperauus nyywnx 3Haye-
HWIA MO 3aAaHWSM BHYTPW KOMaHabl obecneynBaeT (hopmMarnn3oBaHHbIA U BOCIPOM3BOAUMBIN pacyeT KOMaH -
HOro pesynbTaTta, CHUXAET PUCK PYYHbIX OLUMOOK 1 YCKOPSIET NOArOTOBKY UTOMOBbLIX MaTepuanos.

AHanuTUyecknin MoZynb pacwmpsieT (yHKUMOHANBLHOCTb nopTana 3a npedenbl NpocTon nybnukauumn
pesynbTaToB: OpraHW3aTopbl MOMyYalT CBeAeHUs 06 aKTUBHOCTW Y4aCTHUKOB, HAMOMHEHHOCTU KOMaHA U
pacnpegeneHun 6annos. B nepcnekTvee pasBuTe MOZYNS MOXET BKMKOYaTh MPSAMYH MHTErpauuio ¢ BHeLU-
HAMK CUCTEMAMM NPOBEPKU, pacLUMpeHHble Jawbopabl M aBTOMAaTUYECKOe YBEOOMEHUE Y4aCTHUKOB O ny6-
NKaLmmn UTOTOB.
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YN1K536.2, 631.43,631.87, 581.1

BJIAHWE YT NEPOLICOAEPXALLETD
MATEPHANA U3 TEPMOXMMUYECKW
[EPEPABOTAHHOW CKOPJIYIbl KEZIPOBOI'0
OPEXA HA TWAPOTENOBOW PEXXM M0YBbI W
COCTOARWE NLLERNLIBI NPV 3ACYXE

APATUHA ATTWHA ANEKCAHQIPOBHA

MIIaALLMA HayYHbIA COTPYAHUK, acnupaHT

[OHOMAPEB KOHCTAHTWH ONET0BUY

K.T.H., OLEHT
®rBOY BO «TioMeHCkuit rocydapCTBEHHbIN YHUBEPCUTET»

AHHoTaums. B ycnosusx rnobarnbHbIX KMMaTUYECKNX U3MEHEHUI 1 yYalleHns 3acyLUnuBbIX neprogos B 3a-
nagHon Cubupwn npobnema geduumuta Bnarm CTaHOBUTCS OOHUM U3 KMKOYEBBIX OrpaHNYMBatOLLMX (DaKTOPOB
BO3/€MNbIBaHWS SPOBON MLIEHNLbI HA AEPHOBO-MOA30MNCTbIX NOYBAX, XaPAKTEPU3YIOLIMXCA HUSKUM NIOA0PO-
[VEM W OrpaHNYeHHON BaroyaepxuBatoLLen cnocobHocTbi. B paboTe npeacTaBneHbl pesynbTatbl Bereta-
LIMOHHOTO 3KCMEPUMEHTA MO OLEHKe BMWSHWSA YrNepOACcOAepXallero Matepuana — 6uoyrns, nonyvyeHHoro
TEPMOXMMUYECKON NepepaboTKoM CKOpMyMbl KEAPOBOrO Opexa, — Ha MapOTENNOBON PEXUM NMOYBEHHOTO Cy6-
cTpaTta 1 coctosHue nweHuubl (Triticum aestivum L.) B ycnoBusix uMutupyemon 3acyxu. Paccmatpusanich
po3bl 10 1 30 T/ra, BKNKOYas BapuaHT C akTUBMPOBaHHLIM Groyrnem. [okasaHo, 4To BHECEHME Buoyrns cTaTu-
CTMYECKM 3HAYMMO YBENMYMBAET 0bLLy0 nopucTocTb cybetpata ¢ 53,3 fo 60,1-62,5 %, npu aToM Makcu-
ManbHas BogoydepxuBatowas cnocobHocts (52,3 %) pocturaetca npu pose 10 T/ra, @ aKTMBUPOBAHHbIN
Broyronb obecneunBaer HanbosnbLLUM MPUPOCT aspaumoHHon nopuctocTi 8o 12,9 %. Ha cragum kyLieHus
BHeCeHWe Buoyrns CHwxaeT noTpebHOCTb B nonmeHoW Boge Ha 6,4-10,9 %, ogHako Ha cTaguu Bbixoda B
Tpy6Ky BogonoTpebnenne Bo3pactaeT Ha 7-13,5 %, 4To, BEpOSTHO, CBA3aHO C HGornee MHTEHCWUBHO TpaHeny-
pauuen pacTeHwin B BapuaHTax ¢ Guoyrnem. KoMnnekcHbl aHanms BereTaunoHHbIX MHAEKCOB Nokasarn, Yto
NDVI femMoHCTpUpyeT orpaHuyeHHyto vyscteutensHocTs (0,76-0,83), Toraa kak unaekcsl G (2,8-3,7) u WBI
aBnaTca 6onee MHHOPMATUBHBIMU ANS BbISBNIEHNS PaHHUX W3MEHEHWUI BOGHOrO cTaTyca pacTeHui. Mony-
YeHHble pesynbTaTbl NOATBEPKAAIOT NEPCMNEKTUBHOCTL NMPUMEHEHUS NPOJYKTOB TEPMOXUMWUYECKOW nepepa-
BOTKM pacTUTENBHOTO ChiPbs ANS PEryIMPOBaHUS BNaroyaepxaHus, aspaunuv n BogonoTpebneHus pacteHuit
B KanunnspHO-NOpUCTbIX MOYBEHHBIX Cpeaax.

KnioyeBble cnoBa. 6royronb, yrnepogcogepxawiuin matepuan, TepMoxuMmmnieckas nepepabotka, ckopnyna
KeApOBOro Opexa, AePHOBO-MOA30NMCTas NoYBa, MMAPOTENNOBOM PEXUM, KanuMANSpHO-NopuUcTas cpeaa, Spo-
Basl NLEeHNLa, 3acyxa, BereTaLnoHHbIE MHAEKChI.

EFFECT OF A CARBONACEOUS MATERIAL DERIVED FROM THERMOCHEMICALLY PROCESSED
PINE NUT SHELLS ON THE SOIL HYDROTHERMAL REGIME AND WHEAT CONDITION UNDER
DROUGHT
Dryagina Alina Aleksandrovna,
Ponomarev Konstantin Olegovich
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Abstract. Under conditions of global climate change and increasing frequency of drought periods in Western
Siberia, moisture deficit is becoming one of the key limiting factors for spring wheat cultivation on sod-podzolic
soils characterized by low fertility and limited water-holding capacity. This paper presents the results of a vege-
tation experiment aimed at assessing the effect of a carbonaceous material, namely biochar produced by
thermochemical processing of pine nut shells, on the hydrothermal regime of the soil substrate and the condi-
tion of wheat (Triticum aestivum L.) under simulated drought. Biochar application rates of 10 and 30 t/ha were
studied, including a treatment with activated biochar. It was shown that biochar application significantly in-
creased the total porosity of the substrate from 53.3 to 60.1-62.5%, while the maximum water-holding capacity
(52.3%) was achieved at the 10 t/ha rate, and activated biochar provided the greatest increase in aeration po-
rosity, up to 12.9%. At the tillering stage, biochar application reduced the demand for irrigation water by 6.4—
10.9%; however, at the stem elongation stage, water consumption increased by 7-13.5%, which was probably
associated with more intensive transpiration in the biochar-amended treatments. A comprehensive analysis of
vegetation indices showed that NDVI demonstrated limited sensitivity (0.76—0.83), whereas the G (2.8-3.7)
and WBI indices were more informative for detecting early changes in plant water status. The obtained results
confirm the potential of thermochemically processed plant-derived materials for regulating water retention,
aeration, and plant water consumption in capillary-porous soil media.

Keywords. biochar, carbonaceous material, thermochemical processing, pine nut shells, sod-podzolic soil,
hydrothermal regime, capillary-porous medium, spring wheat, drought, vegetation indices.

B ycnosusix rnobarnbHbIX KIMMaTUYECKUX M3MEHEHW YYaLleHWe 3acyLLnBbIX NEPUOAOB U Aerpagaums
MOYBEHHBIX PECYPCOB CO3AAOT CEPbE3HbIE YrPO3bl AN YCTOMYMBOCTM 3€PHOBOMO MPOU3BOACTBA B PEr1oHax
puckoBaHHoro 3emnegenus. ns 3anagHoit Cubupw, Bkmtovas TioMeHckyto obnacTb, rae npeobnagatot gep-
HOBO-NOA30MNCTbIE MOYBbI C HU3KUM ECTECTBEHHbIM NNOAOPOAMEM, OTPaHWYEHHOW BRAroydepXvBarOLLEN
CNOCOBHOCTBIO 1 MOBLILLEHHOW KUCIIOTHOCTLIO, Mpobnema feduunta Bnarv npuobpeTtaeT KpUTUYECKOE 3HaYe-
Hue. BosgenbiBaHue spoBoi nweHnup! ( Triticum aestivum L.) B Takux YCNOBUSIX CONPSKEHO C BbICOKMMM puC-
KaMn CHWXEHUS NPOAYKTUBHOCTM NPU HACTynneHuu 3acyxu. B cBA3u ¢ 3TUM nomuck aghHeKTUBHBIX U 3KOMOr u-
YeCKM YCTOMYMBBIX arpoTEXHOMOMMYECKUX NPUEMOB, HAMPaBMEHHbIX Ha YMyulleHe BOAHO-PU3NYECKMX
CBOWCTB MOYBbI U MOBbLILEHNE CTPECCOYCTOMYMBOCTI PaCTEHUN, SBMSETCH OOHOW W3 NMPUOPUTETHBLIX 3asad
COBPEMEHHOTO 3eMresenus.

OfHMM 13 NepcnekTUBHBIX MENUOPAHTOB, HaNPaBIEHHbIX, HA M3MEHEHWe BOAHO-(U3NYECKNX CBOWCTB
noyBbl, SABMSETCH BUOYroNb — NOPUCTLINA YrNepoacoaepXallnini MaTepuas, nosy4YaeMbli Npu TepMOXUMUYe-
CKOW nepepaboTke OpraH1YecKoro Chbipbs B YCNOBUSX OrPpaHUYEHHOrO JOCTyna Kucnopoaa. oysa ¢ BHeCeH-
HbIM MOPUCTBLIM YrMEPOACOAEPKALLMM MaTepuarioM MOXET paccMaTpuBaTbCs kak AMCrepcHast KanummnspHo-
nopuctas cpefa, B KOTOpOW nepepacnpefeneHue Brar U Bo3gyxa onpeaensercs npoueccamu Tenso- 1
MacconepeHoca. [03ToMy OLeHKa BNUSIHUS NPOLYKTOB TEPMOXUMMUYECKOH nepepaboTkii pacTUTENBHOMO Chl-
pbsi Ha BOAOYZepXaHue, aspaumio 1 BogonoTpebrneHne pacTeHuin NpeacTaBnsieT MHTEPEC He TOMbKO Ans ar-
POHOMMU, HO U AN pa3paboTku Tennoguanyeck 060CHOBAHHBIX MOAXO4OB K YNPaBMEHUO rTMAPOTENSIOBbIM
PEXMMOM MOYBEHHbIX CybCcTpaToB. brarogaps BbICOKOW MOPUCTOCTM, Pa3BUTON YAENbHOW MOBEPXHOCTU M
HanWUunio PYHKLMOHAbHbIX rpynn Groyronb cnocobeH ynyywaTb CTPYKTYPY NOYBEHHOMO NOPOBOrO MPOCTPaH-
CTBa, YBENNYMBATL BOLOYAEPKMBAIOLLYID CMOCOBHOCTL 1 a3paunto, a Takke CHKaTb NOABKHOCTb TOKCUY-
HbIX coeanHeHui [1, cTp. 284]. B kauecTBe Cbipbst Ans nonyyeHus buoyrns B 3anagHon Cnbupwn nepcnekTue-
HO MCMONb30BaHWE CKOPIYMbl Ke4POBOTO Opexa — KPYNHOTOHHAXHOTO 0Txoaa nepepabaTbiBaloLlen NPOMBbILL-
NIEHHOCTU, YTO MO3BONSET peLaTh OOHOBPEMEHHO 3a4ayuu YyTUNM3aLUun OTXOA0B M MOBbILEHUS NOA0POLNS
noys. CoBpeMEHHbIE ONTUYECKNEe METOAbI ANCTAHUMOHHON AUArHOCTWKMW, BKITOYAs BeretTalnoHHble MHAEKCHI
NDVI, G n WBI, no3sonstoT npoBoAUTb OMEepaTUBHYIO OLIEHKY BOAHOTO CTaTyca pacTeHuinl 1 3PEKTUBHOCTY
npuMeHeHns MenuopaHToB [2, cTp. 20393]. Llenb paboTbl — OLEHUTb BNMSHUE pPa3nnyHbiX 403 Guoyrns, no-
TyYEHHOr0 TEPMOXMMIUYECKOM NepepaboTKoi CKOPIYMbl KEAPOBOrO Opexa, 1 ero NapoBOW akTUBaLM Ha M-
POTENIOBON PEXUM AEPHOBO-MOA30NMCTON MOYBLI, BKTOYAS BOAOYAEPKMBAIOLLYIO CMOCOOHOCTb, adpaLmoH-
HY}0 MOPUCTOCTb 1 BOLONOTPe6NEHME NILEHNLBI B YCNIOBUSX UMUTUPYEMONA 3aCyXMU.
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BereTauyoHHbIN 3KCNEPUMEHT NPOBOAWIICA B KIIMMATUYECKON KamMepe Ha [epHOBO-NOA30MMCTON NoYBe
C BHECeHWeM HeakTuempoBaHHoro Buoyrns (posel 10 1 30 T/ra) u aktumpoBaHHoro Guoyrns (30 1/ra). Cxema
onbiTa: koHTponb (K); noysa ¢ Guoyrnem 10 1/ra (Ck 10); nousa ¢ Guoyrnem 30 T/ra (Ck 30); noysa ¢ akTMB M-
poBaHHbIM Buoyrnem 30 T/ra (Ck R 30). MweHuuy copta HoBocubupckas-31 Boipalmsanu 40 ¢asbl KyLeHUs
W BbIxoZa B TPYOKy C nocneayoLwmm AByXHeAeNbHbIM NEPUOSOM 3acyXu (MpekpaLleHne nonunea, NoBbiLEHNE
Temnepatypbl 4o 25,5 °C). Mnapodusmyeckme CBOMCTBA CybCTPaTOB OLEHMBaMM No nokasatensam obuiei no-
PUCTOCTH, a3paLMOHHON MOPUCTOCTU U BOLOYAEPXKMBAOLLEN CMOCOBHOCTW; 3TU NapaMeTpbl XapakTepusyoT
CMOCOBHOCTL KanWUNAPHO-NOPUCTON Cpeabl yaepxuBaTb Bnary 1 obecneunBatb ra3000MeH KOPHEBOW 30HbI.
OueHKy COCTOSIHUSI pacTeHU NPOBOAWIN C UCMONb30BAHUEM MYMbTUCMEKTPANbHOM CheMKW U NIUCTOBOM On-
TUYECKOM cnekTpockonuu ¢ pacyétom nHaekcos NDVI, G u WBI. ®ukcuposanu cymmapHoe BogonoTtpebnexune
[0 3aCyXv ¥ AMHAMWKY NOTEpM BRaru B 3aCyLUSIMBbLIA Nepuog,

Ha puc. 1 npencTasneHbl rapouanyeckme cBonctea cybctpaTto ¢ Guoyrnem u 6e3 buoyrns (KoH-
Tponb), rae Al — aspauuonHas nopuctocts, BYC — Bogoyaepxusatoas cnocobHocTs 1 Ol — obwwas nopu-
CTOCTb.
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Puc. 1. MopuctocTb 1 BoaoyAepxuBaroLLias cnocobHocTb cybeTpatos, %.

YCTaHOBNEHO, YTO BHECEHWE BUOYINS CTaTUCTUYECKU 3HAYMMO YBENUYMBano obLLyo NopucTocTb cyb-
ctpata ¢ 53,3% B kKoHTpone, Ao 60,1-62,5% Bo Bcex BapuaHTax ¢ buoyrnamu. [pn aTom xapaktep nepepac-
npeAeneHns NopoBoro NPOCTPaHCTBA 3aBuCeN OT A03bl 1 TUNa BUoyrns: MakcumarbHas BOAOYAepXMBatoLLas
cnocobHocTb (52,3%) 3adukcuposara npu gose 10 T/ra, Torga kak akTuBMpOBaHHbIA Groyronb obecneymsan
HambonbLKA NPUPOCT aapauuoHHon nopuctocTn (€ 9,9% ao 12,9%), yto ynyywano ra3oobmeH KOpHEBOM
cucTeMbl. Ha CTagum KyLleHust BHECEHWe BMOYrns CHMXano CyMMapHbli 06bEM MONMMBHOW BOAbl Ha 6,4—
10,9% no cpaBHEHMIO C KOHTPONEM W 3aMeAnsArno HacTynneHne KpuTuieckoro aeduumra Bnaru Ha 0,25-0,75
cyTok. OgHako Ha ctaguu Bbixoga B TPYOKy CyMMapHoe Bo4onoTpebneHue B BapuaHTax ¢ Guoyrnem Bospac-
Tano Ha 7-13,5 %, 4To, BEpPOSTHO, CBSA3aHO C YBENINYEHNEM TPaHCMMPaLMOHHOM NOBEPXHOCTM 1 Boree akTuBs-
HbIM BOLOOOMEHOM pacTEHUIA.

AHanua cnekTpanbHblX MHAekcoB nokasasn, 4to NDVI geMOHCTpUpoBan OrpaHWUYEHHYH YyBCTBUTES b-
HocTb (3HaveHuns 0,76-0,83), Torga kak komnnekc nHaekcos G (2,8-3,7) n WBI nossonun 6onee TouHO ana-
THOCTMPOBATb PaHHNE M3MEHEHWS BOOHOIO CTaTyca pacTeHnid. MakcumarnbHble 3Ha4eHUst MHAEKCa 3eNeHOCTH
(G=3,7) 0TMEeYeHbl B Bap1aHTE C aKTUBMPOBAHHbLIM BUOYIrNEM, YTO CBUAETENLCTBYET O COXPAHEHUN (DOTOCKH-
TETUYECKON aKTUBHOCTMU.

Takum 00pa3om, yrnepoacodepxaliuii mMatepuan, NoMnyYeHHbI TEPMOXMMUYECKON nepepaboTkoi
CKOpynbl KEAPOBOrO Opexa, CYLECTBEHHO U3MEHSIET CTPYKTYPY KanunnispHO-NOpUCTOro NpoCTpaHCTBa Aep-
HOBO-NOA30MMUCTON MOYBbI, BNMSAS HA BRaroygepxaque, aspauumo u ogonotpebneHne pacteHun. OpHako
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HanpaBneHHOCTb adhdekTa (ynyyleHne BnaroyaepKaHus Unm aspauum) 3aBucuT OT J03bl U akTuBaumu. Ha
PaHHUX CTaaMsX pasBuTMs BUOYronb CHUXAET YacTOTy NONMBOB W BycepuanpyeT AeduumMT Bnaru, Torga kak
Ha NO3aHKX 3Tanax Bo3pacTalolee BogonoTpebneHne pacteHuii TpebyeT KOPPEKTUPOBKM PEXMMA OPOLLEHMS.
KomnnekcHoe Mcnonb3oBaHue ruapousnyecknx MeTogos u cnektpanbHblx uHaekcos G+WBI+NDVI sBnset-
ca 6onee MHGOpMaTUBHBIM AN ANArHOCTUKW BOAHOTO CTpecca, YeM eauHunyHbin nHaekc NDVI. MonyyeHHble
pesynbTaTbl 060CHOBbLIBAIOT NPUMEHEHWE BMOYINS Kak NEPCNEKTUBHOrO MeNMopaHTa Ans 3acyLWwvBbIX peru-
OHOB 3anagHon Cubupu 1 nogvepkuBatoT HeobXoAMMOCTb y4€Ta (peHonornyeckon hasbl npu paspabotke
PEKOMEHAALMI NO OPOLLEHNIO.

Pabota BbinonHeHa npu uHaHcoBoM noggepxke [ocsagaHua Ne FEWZ-2024-0013 (HayyHo-
TEXHUYECKIME OCHOBbI M MPUKNAAHbIE PELLEHNs pecypco3adhDeKTMBHON TepMUYeckoi nepepaboTku opraHuye-
CKOTO CbIpbsi C NOMTy4YEHWEM MPOJYKTOB C BbICOKOW A0OABNEHHON CTOMMOCTbLIO NS SHepreTUYeckon, meTan-
TNypPruveckor N CenbCKOXO3ANCTBEHHOM OTpacnen).

This work was supported by the State Assignment No. FEWZ-2024-0013 “Scientific and technical foun-
dations and applied solutions for resource-efficient thermal processing of organic raw materials to produce
high-value-added products for the energy, metallurgical, and agricultural sectors”.
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NCTOPUYECKWUE HAYKM
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C Havanom Benukoit OTevecTBEHHO BOMHbI 3anagHble pervoHbl CCCP okasanuch B 30He 60eBbIX
LENCTBUIA, N CUCTEMA BOEHHO-MEOUUMHCKMX YUYpEeXOeHUA Bbina YaCTUYHO paspyLUeHa WK 9BakympoBaHa Ha
BocTok. bawwkupckas ACCP, Haxopsch B rybokom Tbirly, cTana OfHUM W3 raBHbIX LEHTPOB pasMeLLeHus
9BaKyMpoBaHHbIX rocnutanen. Yxe B wone 1941 roga Hayanacb Maccosasi nepeamcriokaumsi BOEHHO-
neyebHbIx 3aBeaeHuin u3 Mocksel, fleHnHrpaga, Kuesa, Xapekosa, MuHcka, Butebeka v apyrux ropogos. 1o
AaHHbLIM apXuBOB, K KOHLY 1941 roga Ha TeppuTopumn pecnybnuku genctaosarno 6onee 100 rocnutanen pas-
TINYHOTO NPOGUNSA — XUPYPTUYECKIX, TEPANEBTUYECKUX, MHEKLMOHHbIX, BOCCTAHOBUTENbHbIX, @ Takxe cre-
LanusnpoBaHHbIX 414 nerkopaHeHbix [1, c. 45].

OcHoBHasi KOHLEHTpauus rocnuTanei npuwnace Ha Yoy, Ctepnutamak, benopeuk, bupck, Tyitmasbl,
Oktsibpbckuit, KymepTay. B ogHoi Tonbko Yde 6bino passépHyTo 24 rocnutans Ha 15 Tbicay koek. [ins pas-
MELLEeHNs paHeHbIX UCMONb30BANUCh LUKOMbHbIE 3AaHNS, OBLLEXUTUS, TOCTUHWLbI, KNyObl, @ Takke BHOBb NO-
CTpOeHHble Bapaku. Hanpumep, B 30aHWM HbIHELLHETO Y(PUMCKOr0 MeaULUMHCKOrO Konneaxa pacnonarancs
aBakorocnuTanb Ne 1058, B wkone Ne 9 — rocnutanb Ne 1617, B 30aHum ene3HoA0POXKHOrO BOk3ana — npu-
EMHbI NYHKT W COPTMPOBOYHbIN rocnuTans [2, ¢. 77]. MHore nomelleHns He Bblnm npucnocobnerbl ans ne-
YeHus — OTCYTCTBOBANA KaHanM3aums, ropsyas Boaa, Heobxoaumoe MeauumHckoe obopyaoBaHue, He xBaTa-
110 NepeBsi304HbIX MaTepuaros. HecMoTps Ha 3TO0, B KpaTyaWllmMe CPOKM BpavaM W Mefcéctpam yoanoch
HanaguTb paboTy: NPoBOAMNACH Ae3nHGeKLMs, nepeobopyaoBaniCh NanaTthl, yCTaHABNBANUCH BPEMEHHbIE
onepaLyoHHbIe.
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KazgpoBbiin coctaB rocnutasnei hopM1MpoBascs U3 TPEX OCHOBHbBIX UCTOYHUKOB. Bo-nepBbIx, 9TO 3Baky-
NPOBaHHbIE MeANLMHCKNE PabOTHUKM — OMbITHBIE XMPYPrW, TEPaneBTbl, PEHTTEHONOorW, HeBponor. Cpeay Hux
Obinn n3BecTHole npodeccopa: B.M. [lemeHTbeB (3BakympoBaHHbIn U3 JleHuHrpapa), M.H. Hanankos (43
Mocksbl), A.A. MonsaHues (13 Xapbkosa). Bo-BTOPbIX, MECTHbIE Kaapbl — BbIMYCKHUKW U CTYAEHTbI ballkupcko-
ro0 MeauMUMHCKOrO MHCTUTYTA, @ Takke CPEAHWUA MeANepcoHan U3 pamoHHbIX BonbHNLY,. B-TpeTbux, 406pOBOSb-
Ubl — CaHAPYXWHHMLbI, CECTPbI MUIOCEPAMS, MHOTUE U3 KOTOPbIX MPOLUAM KPaTKOCPOYHble Kypchl Ha Gase
MeOULMHCKOrO MHCTUTYTa U y4unuL. 3a rofbl BOMHbI Yepes rocnutany pecnybrmki NpoLwn COTHU Bpayen 1
Tbics4u MeacecTep. MHorme n3 Hux nosxe Obinu HarpaxgeHsl opaeHamn n meganamu [3, ¢. 112].

Ycnosus paboTbl Bbinun akcTpeManbHbiMK. OnepaunoHHble CTOMbI He MYCTOBanM KpyriocyTouHo. B AeHb
nposoaunock Ao 30—40 croxHbIx onepauuid. Xupyprv pabotanu no 12-14 yacos 6e3 cHa, cnanu npsimo B one-
paLMOHHbIX. He xBaTano mMeaykaMeHTOB, aHTUCENTUKOB, NEPEBA30YHbIX MaTepuanos. Bbixog Haxogunm B uc-
NONb30BaHUMM MECTHbIX pecypcoB: BepesoBblit AEr0Tb 41 06paboTkm paH, HacTou Tpas, CaMOAenbHble LWKHBI
13 harepbl. Ocobo TSXENbIE paHEHUS — YePEenHO-MO3roBbIE, PyAHbIE, amnyTaLuy KOHeYHocTeln — Tpebosanm
BblcovaiLLen ksanudukauun. Mpodeccop B.U. demeHTbes B Yhe nuyHo nposén Gonee 500 onepauuit Ha ro-
NIOBHOM MO3re, cracast paHeHbIX, KOTOPbIX B APYriX rocnuTansx cuntany 6esHagéxHbimu [4, ¢. 89).

3HauMTENbHYH MOMOLLb roCMUTaNsAM OKasblBani MECTHbIE BIaCTU W HaceneHue. B nepsble MecsLbl BOM-
Hbl B BalLKkupuio NprbbIno OrpPOMHOE KONMYECTBO PaHEHBIX, M OCTPO HE XBaTano He TOMbKO MeaNKaMEHTOB, HO W
CaMoro HeobxoaMMoro: nocTensHoro benbs, Nocyabl, TENMON oAeXabl ANs BbI3LOpaBnMBatoLLMX. CNONKOMbI
ropodoB ¥ palioHOB OpraHM30BbIBany cOop CpeacTs v Bellei cpeam xutenen. 3a 1941-1942 rogpl TONLKO Xu-
Tenu Yool coanu ans rocnutanei 6onee 10 Tbicsy KoMNNeKToB Gesbs, 5 ThiCaY MomnoTeHeL, 3 ThICAUM KpyXeK U
noxex [2, c. 79]. Konxosbl oTnpaensmm Meg, snua, MOoKO 411 0cnabneHHbIX paHeHbIX. 3Ta noMoLs Obiia no-
WCTUHE HAaPOZHOM W NO3BONANA MEAULIMHCKOMY NEPCOHaNy COCPEA0TOUUTLCS Ha NEYEHUN.

PesynbTatbl paboTbl Balwkupckux rocnutanen BnevatnatoT. 1o HenonHbIM AaHHbIM, 3a 1941-1945 ro-
Abl B pecnybnuky 6bino goctaBneHo okono 600 Teicay paHeHbix GonloB U oduuepos. 3 Hux Gonee 85%
BEPHYUCb B CTPOW Nnocne nevexns. JletanbHocTb B rocnutansx balukoptoctaHa 6bbina 0aHOM 13 CaMblX HU3-
Kux B CTpaHe — okono 2,5% (cpegHun nokasatens no CCCP - 4,5%). Hanpumep, B aBakorocnntane Ne 1162,
pa3BépHyTOM B CTepnntamake, U3 12 TbiCSY NOCTYNMBLUKMX paHeHbIx ymepno Tonbko 180 yenosek (1,5%) [1,
c. 52]. Takon ycnex obbsACHANCS Kak NpodeccuoHanM3MoM Bpaden, Tak U akTUBHOM MOMOLLbK MECTHOrO
HaceneHwns, a Takke XOpoLLEen opraHu3aLmei Npuéma 1 CopTUPOBKN PaHEHBIX.

OrpomMHyt0 ponb Cbirparno AOHOPCKoe ABuxeHue. Kutenu ballkopTocTaHa caasanu KpoBb Ans paHe-
HbIX, MPUYEM MHOTE Aenanu 3T0 MHOrokpaTHO. Tonbko 3a 1942-1943 roabl B pecnybnvke HacuUTbIBaNoCh
Bonee 25 Thicay aoHopoB. OHM caanu okono 30 TOHH KPOBK, YTO MO3BOMNIIO MPOBECTU AECATKM ThiCAY CMOX-
HbIX ONepaLyMin 1 CNacTy XW3HN TKeNopaHeHbIX. V13BecTeH crnyyai, koraa aoHop u3 benebes 3.X. AxmetoBa
chana kposb 18 pas, a pabounit Ycpumckoro moTopocTpoutensHoro 3asoga W.M. KyaHeuos — 25 pas [2, c. 85).
KpoBb nepenuBanacs NpsimMo B OnepaLmoHHbIX, 4acTo 6e3 NpeBapUTENbHOTO OXIAXAEHNS — «C KOTEC).

lMocne OKkoHYaHUst BOWHbI roCnuTanbHas ceTb B balikoptocTaHe Obinia NocTeneHHo CBEPHyTa. YacTb
30aHUIA BEpHYNN NOZ, WKOSbI U OBLLEeXMTUS, YacTb NepenpounmpoBani B rpaxaaHckme 6onbHuLp!. Hanpu-
Mep, 3aaHue ObiBlero aakorocnutans Ne 1058 B Ydpe ctano obnactHbiM rocnutanem BetepaHoB BowH. Ma-
MSITb O CAMOOTBEPXEHHOM TPyAe MeAMKOB 1 LOBPOBOMbLEB COXpaHUIach B MeMopuanax u mysesx. B Yoe,
Crepnutamake, benopelike ycTaHOBMEHbI NAMATHAKMA BOEHHBIM BpayaM, a B KpaeBeaveCcKux My3esix 3KCro-
HUPYIOTCSA JOKYMEHTbI U (hoTorpacdomm BOeHHbIX rocnutanein. ExerogHo 9 Mast y 9TUX NamsTHUKOB NpoXoasT
TOPXECTBEHHBIE LIEPEMOHUM.

BbiCOKMI1 ypoBEHb BO3BpPALLEHMS PaHEHbIX B CTPOM CTan BO3MOXEH U Gnarogaps BHEAPEHUIO nepeao-
BbIX METOAOB neyeHns. Bpaun Gallkupckux rocnutaneil akTMBHO MCMONb30BanM HOBOKaWHOBbIE Brokapbl,
nepenuBaHne KpoBw, CynbaHunamuaHble npenapatbl. OCoBeHHO LeHHOM Obina npakTuka cneyuanvsupo-
BaHHbIX rocnuTanei, Kyaa Hanpaensnu paHeHblX C OOHOTUMHBIMWA TpaBMaMi — YESIOCTHO-NINLEBbIMY, rNas-
HbIMU, Herpoxupyprudeckumm. B asakorocnutane Ne 4035 B Ydpe, cnelmann3npoBaBLUEMCS Ha NEYeHUu pa-
HEHWI rpyaHON KNeTKX, CMepPTHOCTb He npeBbiwano 3% [5, ¢. 114]. Takoit onbIT BnocneacTaumn bbin 0606LWEH
B HayYHbIX CTaTbsX U AUCCEpTaLmMsaX YOUMCKMX MELMKOB.

BaxkHbIM HanpaBneHyeM NOMOLLW rocnuTansM crana paboTta CaHUTapHbIX APYXWH W TUMYPOBCKUX KO-

LVI MEXIYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLNA | MLIHC «HAYKA W MPOCBELLEHWEN




AKTYANbHBIE BONPOCbI COBPEMEHHO HAYK 11 0BPA30BAHMA n

MaHg. TbICSUM XeHLMH-A06pOBONbLEB Nocne paboTbl HA 3aBOAaxX W B KOMX03ax LUMW B rOCIUTANM YXaXuBaTb
3a TsKenopaHeHbIMU: CTUpani BUHTbI, KOPMUIM Nexadnx, Nucanu ncbMa nog AMKToBKY. LLkonbHWKM cobu-
panu nekapcTBeHHble TpaBbl (TbICAYENUCTHUK, MOAOPOXHUK, KpanuBy), W3 KOTOPbIX B anTekax roToBWUIN
HacTou 1 oTBapbl. B Ybe, Hanpumep, TumypoBLb! Wwkonbl Ne 3 3arotosunu 3a neto 1943 roga Gonee 200 kr
NeKapCTBEeHHOro cbipbs [4, . 96]. Takas GeckopbICTHas MoMoLb npubnwkana BbI3AOPOBIEHNe 60MLOB W
no3BoNsAna BpayaM coCpeoTOMNTLCS Ha onepaumsx.

Takum obpasom, bawwkopTocTtaH B rogsl Benukoir OTe4eCTBEHHOM BOMHBI CTan OAHUM W3 KPYMHEMLIMX
LeHTPOB BOEHHO-BOCCTAHOBUTENBHON MeanUMHbl. bnarogaps ycunuam 3BakyMpoBaHHbLIX W MECTHbIX Meau-
LMHCKUX pabOTHUKOB, a Takke CaMOOTBEPKEHHOW NMOMOLLM HAaCeNEeHNs, B CTPOWN BEPHYNNUCL COTHU ThiCSY BOi-
LoB. 3TOT BKNag B 06Liyto nobeay SBNSETCS BAXHOW CTPaHWULEN UCTOPUK pecnybnuku 1 HyxaaeTcs B farb-
HenweMm u3yyeHun u nonynspusauum. CerogHs onbIT BOEHHO-NoONeBoN MeanumHbl 1941-1945 rogos BHOBb
CTaHOBUTCS aKTyarnbHbIM — €70 U3y4atoT U NPUMEHSIKOT B COBPEMEHHbIX FOCMUTANSX.
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YK 351.86:623"1943-1944™9

NCTOPUA AEATENBHOCTW
[OCYIAPCTBEHHOI 0 KOMUTETA ObOPOHbI
CCCP 10 C6OPY, PEMOHTY U IPUMEHEHNHD
TPO®EUHOU BPOHETAHKOBOW TEXHUKW B
[0/1bl BEJINKOW OTEYECTBEHHOW BOMHDI
(1943-19441T )

MPUNADYEB AHLPEN ANEKCAH[POBHY

LOLEHT, KaHauaaT UCTOPUYECKUX HayK
BopoHexckui rocygapCTBEHHbI arpapHblid YHUBEPCUTET UMeHW umnepatopa etpa |

AHHoTaums. B HacTosLen cTaTbe Ha OCHOBE apXMBHbIX MaTepuanos aHanu3npyeTcs cbop 1 Mcnonb3oBaHne
nog, pykosoacTteom 'ocyaapcTteeHHoro komuteta 060poHbl (TKO) CCCP TpodheitHoit 6pOHETAHKOBOW TEXHUKM.
Ocoboe mecTo B paboTte 3aHuMaeT aeatenbHocTb KO cTpaHbl no cbopy, PEMOHTY W MCMONb30BAHMIO TPO-
tbenHon bpoHETaHKOBON TeXHUKK 3umoit 1943 r. — BecHomn 1944 r. ITOT acnekT BOEHHOMO CTPOUTENLCTBA, Ya-
CTO OCTalOWMACH B TEHU MaclTabHbIX CTPaTErMyeckux HacTynaTeNbHbIX onepauui, UMen CyLleCTBEHHOe
3HaveHve ans nopaepxaHus GoecnocobHocTn KpacHon apmum n gocTkeHus nobeapl B Kypckon outse (5
nons — 23 aerycta 1943 r.). AprymeHtupyetcs Mbicrb 0 Tom, yto KO Cosetckoro Cotosa aumoin 1943 r. —
BeCHOM 1944 r. KOHTPONMPOBan BOMPOCHI, CBA3AHHbIE C UCMONb30BAHNEM TPOEEB B OTEYECTBEHHON KOHO-
MuWKe. OTOT Nepuo ABNANCS nepernioMHbIM B xoae Benukon OTeyecTBEHHOM BOMHBI.

KntoueBble cnoBa: Benukas OTevecTBeHHas BoMHa, IocygapcteHHbIn komuteT obopoHsl CCCP, uctopus,
HapogaHbi komuccapuaT TaHkoBoW npombiwneHHocTn CCCP, TpodeitHas BpoHeTaHKoBas TEXHWKaA, COBET-
CcKasi 9KoHOMUKA, TpoenHbIN KOMUTET.

HISTORY OF THE ACTIVITIES OF THE STATE DEFENSE COMMITTEE OF THE USSR IN THE
COLLECTION, REPAIR, AND USE OF TROPHY ARMORED VEHICLES DURING THE GREAT PATRIOTIC
WAR (1943-1944)

Pripadchev Andrey Aleksandrovich

Abstract. This article analyzes the collection and use of captured armored vehicles under the leadership of
the State Defense Committee (GKO) of the USSR, based on archival materials. The article focuses on the ac-
tivities of the GKO in the winter of 1943 and the spring of 1944, which involved the collection, repair, and use
of captured armored vehicles. This aspect of military construction, which often remains in the shadow of large—
scale strategic offensive operations, was essential for maintaining the Red Army's combat capability and
achieving victory in the Battle of Kursk (July 5 — August 23, 1943). It is argued that the country's State Defense
Committee controlled issues related to the use of trophies in the winter of 1943 - spring of 1944 in the domes-
tic economy. This period was a turning point during the Great Patriotic War.

Key words: The Great Patriotic War, State Defense Committee of the USSR, history, People's Commissariat
of Tank Industry of the USSR, captured armored vehicles, Soviet economy, Trophy Committee.
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B HavanbHbI nepuog Bennkon OteyecTBeHHOM BOMHbI KpacHas apmust He obnagana camocTosTenb-
HOM 4eTKO OpraHW3oBaHHOM TPOGEHON CnyxBon. ITo 06CTOATENLCTBO CKAa3bIBAOCh HA WCMOMb30BaHWM
WMyLLEeCTBa, U3bIMaeMoro y repMaHckoro Bepmaxta. C 1942 r. BbicwmniA YpesBblyanHbI opraH — [ocyadap-
cTBeHHbIn komuTeT obopoHbl (TKO) Cosetckoro Coto3a, 0Co3HaBas 3Ty NOTPEBHOCTb, B3N MOL CBOW KOH-
Tponb cbop u pacnpenenexne Tpodees. B Lensax anbHeNWero CoOBEPLLEHCTBOBAHUS TPOMENHON CryxObl
npu TKO cTpaHbl 5 anpens 1942 r. 6bin co3gaH TpodenHbin KoMUTET. Bosrnaeun 30T KOMUTET COBETCKUM
rocyfapCTBEHHbIN U NapTUiHLIA AesTenb, Maplan Cosetckoro Cotosa K.E. Bopowwnos (1881-1969) [7]. Mog
ero pykoBOACTBOM Bblna Ha4yaTa cuctemaTyeckas paborta no opraHusaumm cbopa, yyeta, TpaHCMOPTUPOBKHY,
pacnpefeneHus, peMoHTa (nepeaenku) Tpodees. 3TO NO3BONMMO MUCMOMb30BaTh UX MOTEHUMAN He TOMbKO
ANS HYXO (PPOHTa, HO U ANS Thina.

[Ins NpoBeAeHUs HaCcTOALWEro UccnegoBaHMs Bbinn UCNONb30BaHbl apXMBHbIE MaTepuarnbl, paHee He-
[OCTYMHble AN wupokon nybnukn. ®oHp Ne 644 Poccuickoro rocygapCTBEHHOTO apxuBa COLMAnbHO-
nonutuyeckon uctopum (PFACIMN) npeactasnseT coboit BaxHbIN UCTOYHUK 4715 U3YHEHWS HE TOMBKO UCTOPUM
Benukon OTeyecTBEHHOM BOMHBI, HO M COBETCKOrO Thina B nepuoa ¢ 1941 no 1945 rop [1-4]. Cpean matepua-
noB hoHAa MOXHO HanTh noctaHoBneHns, pacnopsxerns FTKO CCCP. OHu no3BonstoT COCTaBUTb AeTarnbHoe
NPeacTaBrneHne 0 NPUHATUM BaXHEMLIMX CTPATEMMYECKNX PeLLeHNi, CBA3aHHbIX CO COOPOM, PEMOHTOM U UC-
Nonb30BaHNEM TPOGENHOTO BOOPYXXEHNS 1 UMYLLIECTBA, B TOM YnCne BpOHETAHKOBON TEXHUKM BepMaxTa.

OTMETUM, YTO (haKTbl UCMONb30BaHWA B KpacHOW apMun repmMaHckon TpodeitHoin BpoHeTaHKOBOM TeX-
HWKW (TaHKOB M CaMOXOAHbIX YCTAHOBOK) Yxe Oblin pacCMOTPeHbI B Hay4HbIX nybnvkaumsx [5, ap. pab.]. Bme-
CTe C TEM, UCCNEA0BaHus, NMOCBALLEHHbIE CUCTEMHOMY aHanu3y 3TOro SBMEHWs, ero MaclwTtabam v Bo3ae -
CTBMIO Ha X0p 0O0€BbIX [E/CTBUIA, OCTAOTCS HEOOCTATOMHO MOMHbIMW. B nepuogbl OCTPOK HexsaTku cob-
CTBEHHOIO BOOPYXEHUS, TPOheinHas BPOHETEXHMKA CTAHOBUNCH BaXHbIM UCTOYHUKOM MOMOSHEHWUS TaHKO-
BbIX AVMBU3NNA.

B nepBbIn roa BOWHbI HaMboMbLUEE KOMMYECTBO NOTEPL NPUXOAUIIOCH Ha YCTapeBLUMe TUMbl TaHKOB. 10
AaHHbIM CTaTUCTUYECKOTO UCCneoBaHms, K KoHUy 1941 r. B KpacHon apmuu noyTu B 6,5 pasa CHM3MNOCh KO-
nnM4yecTBO TaHKoB [6, ¢. 350, Tabn., 94]. Mo atoit npuumHe KpacHas apmus Ha4ana nNpuMeHsTb TPOodheiHble
repMaHCKue TaHKu, TaK Xe, Kak W BepMaxT UCMONb30Ban COBETCKME MallnHbl. B 1941 r. cBegeHus o npuMeHe-
HWAW TPOPENHbIX TaHKOB B KpaCHOM apMumn KpanHe orpaHuyeHbl. OTO BMOMHE 0OBACHUMO, NOCKOMbKY B 9TOT
nepmog, Boncka repMaHckoro BepMaxta 6bicTpo npoasuranuck Briybs tepputopum CCCP. B pesynbraTte 3a-
XBaT BPOHETAHKOBOW TEXHWKM NPOTUBHWKA CTAHOBMICS HEBO3MOXHbIM. HECMOTps Ha 3To, CryYau Npuceoe-
HWS N NPUMEHEHUS TPOENHOMO UMYLLECTBA BCE e UMENU MECTO.

Ha ocHosaHumn noctaHoeneHus KO Cosetckoro Cotosa ot 24 despans 1943 r. «O pemoHTe Tpode -
HbIX TaHKOB B pailoHe CtanuHrpaga, BopoHexa u [oHa» [4], nognucaHHOro 3amecTutenem npeacegatens
KO ctpaHbl B.M. Monotosbim (1890-1986), maBHOe ynpaBneHWe TaHKOPEMOHTHOM NPOMbILLIEHHOCTM
HapkomaTta TaHKOBOW MPOMBILLMEHHOCTU CTPaHbl NPUHAMNO Ha cebs 0653aHHOCTb N0 BOCCTAHOBNEHMIO U pe-
MOHTY euHWL, BPOHETEXHUKI, 3aXBaYeHHbIX B kayecTBe Tpodees, B paioHax CtanuHrpaga, BopoHexa u Ha
[oHy.

[MaBHOMY YNpaBneHUI0 N0 PEMOHTY TaHKOB Hapkomata TaHKOBOM MPOMbILIEHHOCTU NOL PYKOBOZ-
ctBom AA. Topernsga (1905-1986) npeanucbiBanocb Co3aaTh HAa MECTaX MaKCUMAnbHOTO CKOMMEHMs Tpo-
thenHom GpPOHETAHKOBOW TEXHUKM — npexae Bcero, okono CtanuHrpaga (B HaceneHHbIx nyHkTax Capenra,
3umoBHUKM, KoTenbHIKOBO, Kanay) — cneuuaniampoBaHHble peMoHTHbIE 6a3bl [4, n. 161]. [nasHomy ynpas-
NIEHNIO MO PEMOHTY TaHKOB HapkoMTaHKOMpOMa pa3peLuanoch OCYLLECTBSATb AEMOHTaX TPOGEeNHbIX TaHKOB
HeNpUroAHbIX K BOCCTAHOBMEHMIO M3-32 HEYAOBMNETBOPUTENBHOTO TEXHUYECKOrO COCTOSHUS C pa3aeneHnem
WX Ha (PyHKUMOHANbHbIE BIOKW, arperaTbl U OTAeNbHble COCTaBHbIE YacTy.

YnpaBneHuto no cOopy M 1CMONb3OBaHWMIO TPOGENHOrO BOOPYXEHWS, UMYLLECTBA M METannonoma
'maBHoro ynpasneHusi Toina KpacHon apmum (¢ 23 mapta 1942 r.), kotopoe Bo3rnasnan I.C. LUnmaHoBckniA
(1891-1965)), npeonucbiBanocb nepeaatb [MaBHOMY yNpaBEHWIO MO PEMOHTY OPOHETAHKOBOW TEXHMKM
HapkomTaHkonpoMa Bce TpodhelHble TaHKOBble KOMMIEKTYIOWME, U3bsATble Y NPOTUBHMKA, a Takke OCyLle-
CTBUTb VHBEHTApPU3aLM0 MMEILLMXCS TAHKOB U OLEHKY MX TEXHWUYECKOM MPUrOAHOCTU B Criedytowmx Hace-
neHHbIx nyHktax: CtanuHrpag, Capenta, KatenbHukoBo, 3uMoBHUKM, TaumHckas, CyposukuHo, Kanay, Kava-
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TNIMHO. YYeTHble JaHHble NPEANUCLIBANOCH Nepeaathb B [MaBHOE ynpaBneHne no peMOHTY TaHKoB HapkomTaH-
konpoma He no3aHee 10 mapta 1943 r. [4, n. 161].

B anpene 1943 r. B YnpaBneHue TpohenHOro BOOPYXeHUs 1 uMyLLecTBa [MaBHOro ynpasneHns Thina
KpacHorn apmumn Heobxoanmo BbIno nocTaBnTb AeCATb TPOPEnHbIX TaHKOB. OTPEMOHTUPOBAHHbIE TaHKW Noa-
nexanu nepegade 6e3 opyxenHbiX CUCTEM U NNAHUPOBANNCH K MPUMEHEHMIO B POSIN BYKCUPOBOYHBIX MaLLMH.
Heobxoaumo GbIf0 NpUHAMATL Kaxabli TPETUM TaHK, BO3BPALLEHHbIA B CTPOW MOCHE PEMOHTA, OCYLLECTB-
NIEHHOro HapkoMTaHKONPOMOM, 3a [Be eAnHMLbI HOBOW TexHuku [1, n. 162].

o 1 mapta 1943 roga naBHoe aBTOBpOHETAHKOBOE ynpasreHne KpacHoin apmuu, BO3rnaBnsieMoe
B.I'. BepwumHuHbIM (1899-1953), pomkHO BbINO OCyLecTBUTL Nepegady 25 KBanuuuMpoBaHHbIX PEMOHTHU-
KOB TPOEeNHON BpOHETEXHUKI [NaBHOMY YNpaBeHUIo N0 PEMOHTY TaHKOB B cocTaBe HapogHoro kommucca-
puata TaHKoBOW npoMbliuneHHocTn. B cootetcTBIM ¢ pelernem KO CCCP, ogHa MobunbHas peMoHTHas
rpynna, hopmmupyemas 4ns peMoHTa BPaXeCkon BOEHHOM TEXHWKM, TaKke AOKHa ObiTb nepeaaHa B nogun-
HeHWe Hapkomata TaHKOBOW NPOMbILLIEHHOCTM [4, 1. 162].

19 mapta 1943 r. ana obecneyeHuns BbinonHeHns MoctaHoBneHus MocygapcteeHHoro KomuteTa 060-
POHbI 0T 24 dheBpans 1943 1. [1, n. 33], FNaBHoe apTunnepunckoe ynpasneHue KpacHoi apmum (OTBETCTBE H-
Hein H.[. Akosnes (1898-1972)) obssbiBanock nepeaats go 1 anpens 1943 roga YnpasneHuio TpOenHoro
BOOPYXEHUs! N UMyLLecTBa [NaBHOMO ynpaBneHust Toina KpacHon apmum aecsitb TpaktopoB YT3-60-65 u3
yncna BbIXOASLWMX U3 PEMOHTA ANs 3BaKyaLun TPOgeHbIX TaHKOB.

Ha Hapkomat yepHon Metannypriv nog pykosoacteom U.®. TesocsHa (1902-1958) Gbino BO3NoXeHO
00513aTenbCTBO OCYLLECTBUTL MOCTABKY KPUTUYECKM BAXKHOrO MaTepuana ans 6ykCupoBKM TPOGEMHbIX TaHKOB
B KpaTyaMLume cpokn. B pamkax 1cnonHeHns JaHHOro pacropsikeHus B TEYeHWe eCATH JHeN C MOMEHTa ero
nonyYeHns JOMmKHO 6bino 6bITb NoctaBneHo 18 TOHH Tpoca. HoMeHknaTypa BktoYana B cebs kak ctanbHOM
TpoC anametpom 19-22 mm B 06beEMeE 8 TOHH, Tak 1 BykcupoBoYHbI Tpoc anameTpom 30-40 MM, obbemom 10
TOHH. Ocoboe BHUMaHWe yAenanoch TOMy, YTO AaHHble MaTepuarbl OMKHbI Bbinu BbiTb BblLeNeHbl 3a CYeT
(hoHgoB Hapkomata 060pOHbI, 4TO NOAYEPKMBANO NPUOPUTETHOCTb JAHHOM 3adaum u o6y Mobunusaumto
pecypcoB CTpaHbl Ans obecneyveHns Hyxa dpoHTa [1, 1. 33].

YnpasneHue cHabxeHns roptounum KpacHoit apmuv nog pykosogcteom M.A. KopmunuysiHa (1900-
1970) Bpano Ha cebs BaxHeMwwyto 3aaady no obecneyeHno HecnepebonHOro HYHKLUMOHUPOBAHMS 3BaKOOT-
PSA0B, 3aHMMAOLLMXCS COOPOM M TPAHCMIOPTMPOBKOM TPpOMeiHbIX TaHkoB [1, 1. 33]

5 anpens 1943 roga YnpaBneHue no cbopy TPOENHOTO BOOPYXEHWS, UMYLLECTBA W METanonoma
ObIN0 M3BLATO M3 cocTaBa [NaBHOMO ynpasneHus Thina KpacHon apmuu  nepedaHo TpogheiHoMy KOMUTETY
npu locynapcteeHHom KomuteTe O60poHbI [7, ¢. 124, 126].

7 mas 1943 r. B 4ONONHEHMe K NocTaHOBNEHMIO 0T 24 peBpans 1943 roga KO cTpaHbl npuHAn peLue-
HWe BO3MOXWUTb PEMOHT TPOMEMHBIX CAMOXOAHbIX apTUnnepuickux yctaHosok (CAY) B paitoHax CtanuHrpa-
Aa, BopoHexa v [loHa Ha [naBHOe YnpaBreHne No peMOHTY TaHkoB HapkomTaHkonpoma [3, n. 174]. 310 pe-
LUeHWe 0Ka3anoCh JIOMMYECKUM MPOJOIIKEHEM NONUTUKNA MO MOBUIU3aLMN PeECYpCcoB ANs yKpenneHus 060-
poHocnocobHocT CCCP 1 noBblilleHns GOeBLIX BO3MOXHOCTEN KpacHOW apMui. YuuTbiBasi 3HAUMTENBHOE
KONMNYECTBO TPOGEMHON TEXHMKM, 3aXBA4YEHHON B X04e OBOPOHWTENBHBLIX W HACTynaTenbHbIX onepauuin Ha
IO)KHOM HanpaBeHNUn, BO3HWKNA 0CTpas He0BX0AMMOCTb B 3(h(PEKTUBHON OpraHM3aLuy ee BOCCTaHOBNEHUS.
[o Havana Kypckon 6utebl (5 nons 1943 r.) octaBarncs TpuaLaTth OANH LEHS.

21 mas 1944 r. TKO Cosetckoro Coto3a n3gan pacnopskeHue, B KOTOPoM Obino NpeaniokeHo Bbige-
nutb [HenpocTpoto HapkomanektpocTtaHumin CCCP geaguate €anHuL, TpodeinHon GpOHETAHKOBOWN TEXHUKM
(otBeTcTBEHHbIN A.H. enopeHko (1896-1947)) [2, n. 20]. Peub wna o Xo40BbIX TaHKaX, NULIEHHBIX BOOPYXe-
HWS, HO 06nafalLwmMxX AOCTATOYHON MOLIHOCTBIO U NPOXOAMMOCTBLIO A1 BbIMOMHEHUS HaMEYeHHbIX paboT.
Woes 3aknmoyanacb B TOM, YT0Bbl UCMONb30BaTh ABMrATENM W LIACCK 3TWUX MALUMH B KayecTBe TArayen
nnatopM Ans NepeMELLEeHNs TSHXENOBECHOMO 000pya0BaHUS M KOHCTPYKUMIA. Takon HeCcTaHOApPTHbIA Noa-
X0g, 00yCnoBNEHHbIN UCKMIOYNTENBHBIMW 0BCTOATENBCTBAMM, MOT YCKOPUTb TakenaxHble paboTsl [2, n. 20]

CnepgoBatentHo, paboTta no cbopy, y4eTy M pacnpeneneHmio TpodeitHoro BPOHETAHKOBOM TEXHUKM
TpeboBana koopauHauum n Mobunusaumm BCeX AOCTYMHbIX PECYPCOB. MIMEHHO B 3MMHE-BECEHHMIA NepUoa
1943 roga, korga KpacHas apmusi nonyyuna nepegpiiuky nocne CtanuHrpagckoin butebl M Havana noarotToBky
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K rpSIAyLLMM NETHUM CPaxXeHUsaM, 3TOT NOTOK TpodeeB AOCTUr CBOero anoresi. Kntoyesas ponb B OpraHusamm
atoro npouecca npuHagnexana KO CCCP. Ocobyto 3HauMMoCTb TpodhelHbIi BpOHeTaHKOBbIN GhoHA Npuo6-
pen B npeaasepumn Kypckon outebl (5 uiona — 23 asrycta 1943 r.). TpodbeiHble MallmHbl, 3a4acTyto obna-
AaBLUME NEepPeaoBbIMA TEXHNYECKUMM XapaKTEPUCTMKaMM, CTAHOBUNCD LiEHHBIM JOMOMHEHNEM K COBETCKOMY
napky 6poHeTexHuku. lNepenaya ynpaeneHus TPoerHbIM uMyLlecTBoM TpodpeitHomy komutety npu KO
CTpaHbl B anpene 1943 roga cTana forMyHbIM WaromM Beuay Maclutaba nocTaBneHHbIX 3a4ad. ITo No3BOMMO
Bonee athdeKTUBHO LieHTpan13oBaTb PyKOBOACTBO BCEMU MPOLECCAaMU, CBA3AHHBIMU C TPOEesMU, U rapaH-
TMPOBATb UX MaKCMMarlbHOE UCNONb30BaHKe B MHTEpecax PpoHTa 1 Thina.

Takum obpasom, gesitensHocTb TKO Cosetckoro Cotosa no obecneveHno apmumn TpoenHoin 6poHe-
TEXHUKOW, XOTS U SIBNSIETCS MEHee OCBELLEHHbIM acnekTOM MO CPABHEHMIO C KPYMHbIMI CPaXeHWUsIMK, Npea-
cTaBnsna coboit HeOTbEMMNEMYIO YaCTb TOW MMraHTCKo paboTel, koTopasi npueena k nobege B Benukon Ote-
4eCTBEHHOI BOMHE.
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OTHOLLEHWA MEXQY KWEBO-NEYEPCKUM
MOHACTbIPEM W KNEBCKMM ' APHW30HOM C
1672110 1683 I'0[1

YEPHBILLEB MBAH WrOPEBUY

MarncTpaHT
AYTH «['ocynapCcTBeHHbIN akadeMUYeCKUn YHUBEPCUTET ryMaHUTaPHbIX HAYK»

AHHoTaums: B pabote paccmoTpeHbl BaanmooTHowweHns Kneeo-Meyepckoro MOHaCTbIps Npy apXxuMaHapnT-
cTBe MHHOKeHTMs [M3ens u KneBckuM BOEBOAOM NO BOMPOCAM CBS3aHHBIX C BOEHHLIMI OMaCHOCTSIMM CO CTO-
poHbl Peun Mocnonuton, OcmaHckon umnepuu v MNetpa Jopodeesnya [JopoLLEeHKO, KOTOPbIN NEPEXOAN Ha
pasHble CTOPOHbI. [lenaeTcs BbIBOA O TOM, YTO MOHacTbipckas 6paTisi nocne BCex 3TX CobbITUI OKOHYa-
TENbHO CTAHOBUTLCS Ha CTOPOHY Pycckoro rocyaapcTaa.

KntoueBbie cnosa: Peyb Mocnonuta, OcmaHckas umnepus, JleobepexHas YkpauHa, Kneso-lleyepckuin mo-
HaCTbIPb, rETMaH, apXMMaHZPUT, KUEBCKMA BOEBOZA.

RELATIONS BETWEEN THE KYIV-PECHERSK MONASTERY AND THE KYIV GARRISON
FROM 1672 TO 1683
Chernyshyov Ivan Igorevich

Abstract: The paper examines the relationship between the Kiev Pechersk Monastery under the leadership of
Archimandrite Innokenty Gizel and the Kiev governor regarding military threats from the Polish-Lithuanian
Commonwealth, the Ottoman Empire, and Peter Dorofeyevich Doroshenko, who switched sides. The paper
concludes that the monastic community ultimately sided with the Russian state after these events.

Keywords: Polish-Lithuanian Commonwealth, Ottoman Empire, Left-Bank Ukraine, Kiev Pechersk Monastery,
Hetman, Archimandrite, Kiev Voivode.

lMocne oTcTpaHeHus OT BRacTh retMaHa [embsHa MHororpeluHoro B 1672 rogy Ha ero Mecto Obin 13-
BpaH VBaH Camoiinosuy. Kneso-Tevepckon MoHacTbIpb, (naBpoit oH ByaeT HassaH Tonbko B XVIII Beke), umen
KPYMHble NPobnemMbl B 3TOT MOMEHT. Ha MOHACTbIPb W €ro 3eMnM Hanagan nonkoBHUK AH 1B, KOTOpbLIN Aen-
CTBOBan 0T nuua Peun MocnonuToin. ApXumMaHapnUT MOHacTbIps MIHHOKEHTWI [M3enb HeoaHOKpaTHO obpalyancs
kak K neBobepexHomy retmany . C. CamoiinoBudy, Tak 1 K BOeBOaE kueBckomy puroputo Kosnoeckomy, 4To-
Obl OHM 3aLWMTINM BPaTUIO U UX BNAZEHMS, HO UX COAEeCcTBIE ObINO KpanHe orpaHuyeHHbIM [1, ¢. 860-864].

B otBeT Ha 310 'M3enb obpatuncs HENOCPEACTBEHHO K Liapko ¢ Npocbboi YBEAOMUTL MOMBCKOro KOpo-
NS W €ero AMnIoMaToB 0 AeNCTBUSAX NONKOBHMKA [MBO, OBUTLCS NpeceyeHns rpabexen 1 HanpaBsuTb K MOHa-
CTbIPK BOOPYXEHHbIN OTPSAS € apTunnepueir. Mocksa OTKNMKHYNacb Ha Npu3bIB, 1 NOSbCKME NOCKbl OTNPaBu-
nu NnBo npeanucanue He NpubnMxaTbCs K 00UTENM U He nocaraTh Ha e€ umylecTso [1, ¢. 807]. OaHako 3Ty
pacnopsikeHns 0CTanmcb NULb POPManbHOCTBIO — peanbHOro adeKkTa OHU He UMENW.

Torga 'v3enb BHOBb Nucan rocyaapto, 3asBfisis, YTo He BUOUT CMbICNa HaAesaTbCs Ha MoSbCKYo CTOPO-
HY, W YMONsN NpuKasaTb BOEBOAE 3aliMLiaTh MOHACTbIpb Be3 onpaBaaHuid. M3 3Toro CTaHOBUTCS O4EBMAHO,
YTO OTHOLLEHUS MEeXAY MOHACTbIPEM W BOEBOZOW Oblnv HATAHYTHIMM: NPEXHWUIA BOEBOAA, BEPOSTHO, HE CTan
Obl YKNOHATLCA OT 3alnTbl 06UTENM, TOrAA KaK HbIHELUHWIA, CyAs N0 BCEMY, HE MPOSIBNSAN AOMKHOMO PBEHMS
[2, cT6. 41-43].
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OpHako nonoxeHue ycyrybnsanocb He TOMbKO NACCUBHOCTHIO BOEBOAbI — 3HAYUTENbHbIN YPOH MOHa-
CTbIPIO HAHOCUNN W COBCTBEHHbIE «paTHbIE MoAWy. [M3enb XanoBancs, YTo OHW Bbipybanu MOHaCTbIpCKue
neca, kocunu nyra, 3abupanu MEa, a y KpecTbsiH OTHUManw ckoT. ocne xanobbl Boesoga . A. Ko3nosckuii
nonyYun npukas NpoBECTU paccrnefoBaHe W onucaTb BCe MOHECEHHbIE YBbITKW. [Mocne 3Toro 4oCTaTtouHO
BbICTPO HALLM BUHOBHBIX. JTO BbINW OAMH NOMKOBHMK U perTap, KOTopble ykpanu ceHo [3, ¢. 153].

[Moxoxee MPOMCXOAMIIO U B NPOLLNOM, koraa Boesogon B Kueee Obin MeaH VBaHosuy Yaagaes. OH To-
Xe paspellan CBOUM MOAYMHEHHBIM TBOPUTL HECYMHCTBA MO OTHOLIEHMIO K MOHACTBIPIO M €ro BIiageHusM.
[MoaTomMy MOHaxam BbISI0 KpanHe BaXXHO NoaaepXunBaTh 40Opble OTHOLLEHUS C MECTHbIMU BNACTSMU.

Momumo AHa Mreo 1 npobnem ¢ KMeBCKUM BOEBOAOM Y MOHACTLIPS Bbina ewwé ogHa npobnema — Metp
[opoLueHko. OH B 3TOM Xe rogy C MOMOLLbI TypeLKUX BOMCK 3axBaTun YacTb [anuuuu v apyrue ropoga, v
BCE bnvxe nogxoaun K Kuesy. 3Toro cunbHO Gosncs apxmmanaput Mu3enb, No3ToMy TILaTeNlbHO OTCRexXu-
Ban, MapLLpyTbl ero BOWCK 1 nepegasasn 06 9ToM MHOPMaLMIO pyCCKAM BNACTSM.

ApxumaHZpuUT TaKke BbICTynan nocpeaHUKoM B neperoBopax Mexay [opoLeHKo U LapckuM npaBu-
TENbCTBOM, HO BesycnewwHo. Mocne atoro yxe B 1676 rogy, Korga pycckue BoMCKa YCneLwHo ocaxgamv Yuru-
PWH, reTMaH cgarncs 1 nepeLuén Ha cTopoHy Poccun.

B atoT nepwuog VHHOKeHTW Tm3enb npogosmkan cHabxatb MockBy WHGOpmaLmen 0 JeNCTBUSX Bpaxe-
ckux Bonck OcmaHckoit umnepuu u Peun Mocnonuton. Jletom 1675 roga oH goknagbiean o6 onycrowuTenb-
HbIX Haberax co CTOPOHbI TYPELKMX M KPbIMCKO-TaTapCkux BOWUCK. K TOMY e OH nepeaasan cryxu o Tom, bya-
TO OCMaHbl HacTynaT Ha J1bB0B, a WweeAbl Ha Monbluy[4, c16. 184—187]. Ho He TONbKO O BOEHHbIX AENCTBUSAX
Bbinn cBegeHust. OceHbto 1676 roga yepes Hero Bbino nepegaHo coobuieHne oT reTMaHa MpaBobepexHoi
YkpauHbl EBcTadmsi [oronsi ¢ 3aBepeHrem B 106pOCOCEACKMX OTHOLLEHMSX ¢ JleBobepexkHon YkpanHoii.

K 1678-1679 rogam npoTUBOCTOSIHWE Mexay Tpems cTpaHamu ewwé bonee oboctpunock. B 1676 rogy
Obin nognucaH XypaBeHckuin Mup, No KoTopoMy Typuums nonyyana TpeTb YkpauHbl, HO BO3BpaLlana OKomo
AECcATN TbiCsY Ntoaei B3aThIX B NOMoH. Monbcknin koponb AH Cobeckuin Toxe He cupen 6e3 gena. OH nbiTan-
CSl YroBOpWUTL OCMaHOB ycunuTb Peub Mocnonuty B npoTueoBec Mockse, 04HaKO NOMbCKO-TypELKME OTHOLLE-
HWS1 COXPaHSANW HanpshkEHHOCTb. JleTom 1678 roga Visan Camonnosuy 1 Boesoga KOpui TpybeLkon nomnyyu-
N1 1 nepegant LapckoMmy npaBuUTeNbCTBY COOOLLEHE OT apXMMaHapuTa 0 NpubbITUK B MOMbCKYK CTONMLY
TYPeLKoro nocna, KOTopbIi 4OMOrarncs BbinnaTel JaHu, NPeAoCTaBneHus 12-TbiCA4YHOM0 BOWCKa AMns BOWHbI C
Poccuen v nepepaum Typummn Ykpansbl v [Mogonuv o Jlesosa [5, ¢. 99]. A3 atoro cneposarno, 4to 4OroBo-
putbcst Peun Mocnonutorn n OcmaHckon uMnepun Beino JOBOMBHO TPYAHO, YTO Nobyxaano MonbLuy mckath
nyTn cOnmxeHus ¢ Pycckum LapcTeoMm.

BecHon 1678 roga 6bin nognucad gorosop B Ctambyne, nogTBepanBLUMIA YCrOBUS YKypaBEHCKOMO Co-
rnaLleHunsi, OfHaKo NobCKMM CeiM He paTuduumposan ero. B pesynbtate NobCKUA KOPOMb PELLNIT BEPHYT b-
CA K uaee aHTUTypeLKon koanuumn. Ha ceitme B 'poaHo 28 chespans 1679 roga oT umenn AHa Cobeckoro
ObIn NpeaiokeH NraH Co3a, B KOTOPbIN AOMKHbI Oblnn BonTK Monblua, Pycckoe LapcTeo 1 umnepus Mabce-
ByproB. Poccusi nonoxmTensHO BOCMPUHSANA MHULMATUBY, OQHAKO NEPEroBOPbI 3alUMM B TYMWK WU3-3a Ypes-
MEpHbIX NPUTA3aHWA nonskoB. HecmoTps Ha 310, MockBe yganocb QOOGUTLCA TMAaBHOrO — HeWTpanuTeTta
[MonbLLUK B BO3MOXHOMN TYPELKO-POCCUACKON BOVHE.

Tenepb 06paTMMCS K OTHOLUEHMSIM MEXAY MOHACTHIPEM W KMEBCKUM rapHWU30HOM. PaHee BHUMaHWe
KOHLIEHTPMUPOBANOCh TOMbKO HA B3aMMOAENCTBUN C BOEBOAOW, OAHAKO B FApHW30HE CIYXWN TaKkke reHepan-
Maitop lMatpuk FopaoH, ¢ KoTopbIM y BpaTii Toxe Obinn B3aMMOOTHOLLEHMS [6, ¢. 246]. B Lapckon rpamoTe
KMeBCKOMy BoeBoae MBaHy BomnbiHCKOMY MpeanuchiBanock AOBECTU A0 CBEAEHMS [OpaoHa U BCEX BOEHHO-
CNyXaLLWX rapHU30Ha 3anpeT Ha NPUUYMHEHME «0OUA M TECHOTbI» MOHACTBIPIO, BTOPXKEHWE B €r0 BNadeHUst U
WHble 3noynoTpebnenus. Kak ctapmini oduuep, FOpAoH HEC OTBETCTBEHHOCTb 3a NOBEAEHME NOAYMHEHHBIX.
MpumeyaTenbHO, YTO K TOMY MOMEHTY Y LIOTNaHALA CNoXWnnUCh 4o0pble OTHOLLEHWS ¢ 0BMTENb, OAHAKO
Liapckoe NpaBUTENLCTBO, BUAMMO, MMENO OCHOBAHMSA A4St NOAOOHbIX NPeaoCTOPOXHOCTEN.

B 1679 rogy coxpaHsnach yrpo3a TypeLKoro BTopxeHus B Knes, n xots OHO He coctosnock, Camonno-
BMY NPOrHO3MpoBan ero ¢ 6onbLLIOA [ONen BEPOATHOCTU Ha Criedyrowmi rod. B aTon cBsian OH npeacTtasun
MOCKOBCKOMY NpaBMTENbCTBY NaH 0BOpOHbI ropofa, BEPOSTHO, COrnacoBaHHbI ¢ MopaoHoM. B cBoém npo-
eKTe reTMaH Bo3paxxan NPOTWB MO3WLMM HEKOTOPbIX BOEHAYaNbHWUKOB (MO BCEM BUAMMOCTH, KMEBCKOTO BOEBO-
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[Abl), KOTOpblE Npefnarani cocpeaoTouMTbCA Ha 0BOPOHE TONBKO BEPXHETO ropoaa W He 3awmwatb Kueso-
lMeyepckuin MoHacTbIpb [7, c. 496-497]. Takum obpa3om, noaxodsl BoeBoabl 1 [opaoHa pacxoamnuek: nep-
Bbl HE CYMTaN HYXHbIM 0B0POHATH 0BUTENb, TOrAA Kak BTOPOIA, HAaNPOTKB, HaCTamBan Ha e€ yKpenneHuu.

B Hayane BecHbl 1680 roga Kpemsb peLunn npuciywnTses K NpeasioXeHnaM neBobepexHoro retMaHa
K. C. Camonnosuya NO YCUNEHUIO KMEBCKON OOOPOHMTENBHOM CUCTEMbI, BKMOYas yKpennenus Kueso-
[MeyepcKoro MOHACTLIPS, BEPXHETO M HUXKHETO «ropogay, a Takke Co3faHne MOCTOBbIX YKpenneHui. PykoBo-
AUTENeM CTPOWKM, KOHEYHO Xe, CTal reTMaH 1 BoeBoga, a Takke [laTpuk FopaoH, Tak Kak OH cyuTancs B TO
BPEMS OHUM M3 NyYLLINX BOEHHbIX MHXeHepOB. OH akTUBHO y4acTBOBaN B BO3BEAEHUM YKPENNeHUN, HaBeae-
HWAW 1 pa3bopKe MOHTOHHBIX MOCTOB Yepes3 peky. Ero MHXeHepHbI onbIT Bkl BOCTpeboBaH He TOMbKO B BO-
eHHbIX Bonpocax: VHHOKeHTUI n3enb obpaliancs K Hemy 3a COBETOM MpYW 3akfagke HOBOW TpamnesHou, a
TaKkKe Ans NpeaoTepalleHns obeana xoma, Ha KOTOpoM CTosNa neLlepHast LepkoBb. JTO CBUAETENbCTBYET
0 MPSAMbIX U JOBEPUTESbHBIX KOHTAKTaX Mexay MOHAcTbIPEM U BbICLUMM PYKOBOACTBOM rapHu3oHa. Kpome
TOr0, B CBOEW peuun npu BCTynneHun Bapnaama AcuHckoro B caH apxumaHgputa 1 mas 1684 roga MopaoH
yNOMWHaeT 0 YacToM o6LieHnn ¢ VIHHOKeHTWeM 13eniem, a B ero AHEBHUKE €CTb 3anucb O TENSIOM NpUEME,
OKa3aHHOM eMy MOHaxamu 1 caMmum apxumaHgpuTom [8, ¢. 237-239].

Takum 0bpa3om, MOXHO yTBEpPXAaTh, 4To K 1670-M rogam MoHaxu v apxumanaput Kueso-lleyepckoro
MOHacCTbIpst BCeueno caenanu Boibop B nonb3y Mocksbl. ECriM paHee apxMMaHOpUT cTaparcs COXpaHsTb
paBHoBecwe Mexay lNonbluen n Poccueit n3-3a onaceHuin 3a cBoM OBLUMPHBIE BradeHus), TO TeNepb OH TBEP-
[0 peLunn He JonycTuTb nepedadn Kneea nonsikam, HECMOTPS Ha WX Leapble npeanoxenus. M3enb bonbLue
He CKpblBan CBOEro COTpyaHWYecTBa ¢ MOCKBOW, perynsipHO nepeaasas el passedblBaTeribHyl0 UHGopMa-
yuto. OgHako ata nosuums 4oporo obolunack 06UTeNn: NONLCKOE NPaBUTENBCTBO KOHPUCKOBANO MHOME MO-
HaCTbIPCKME BNAeHNs 1 Aaxe NULIKNO M13ens caHa apxuMaHapuTa, XoTa T0T 6bin eLLé XuB.
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NOAr0TOBKA HAMO/EOHA K BOVHE C
POCCWUEN. APMWW COHISHWKOB PAHLINK
YACTD 2

TPOLUWH MAKCWM MBAHOBIY

KypCaHT

[OPEBOM MrOPb MUXANNOBIY

K.T.H., CTapLUI/Il7I npenogaBaternb

ErOPOB AJIEKCAHOP MUXAWSIOBUA

npenofaBaTenb

BAP/IAMOB CEPFEW BACH/IbEBHY

npenogaBatenb
BoeHHas akagemus sonckosow [1BO BC PO
B r. CMOneHcke

AnHoTauums: B nioHe 1811 roga apmus Benukoro repuorctsa BapLuaBckoro cocTtosina 13 ceMHagLatit nexoT-
HbIX NOMKOB (Tpu cRyxunu B icnanuu). Kaxabin nonk coctosn u3 Tpex 6atanboHoB. B atux 6atanboHax Obl-
no wectb pot no 130 yenosek, YTO faBano apMu B 0bLLeN crioxHocTH 32760 NexoTUHLEB. APTUNNEPUICKNI
MonK COCTOSN M3 ABEHaAuaTh nonesbiX poT U YeTbipex poT. LTaT nexoTHoro nonka coctosn u3 Aaguaty
ABYX YenoBek. B kaxgoi nonesoit pote 6b11o 180 odmuepos 1 psagosbix. PoTbl coctosny us 127 ocduuepos n
PSOOBbIX.

KnioueBble cnoBa: Benvkoe repuorcteo Bapluasckoe, kupacupckui nonk, BuneHckas HaumoHanbHas reap-
[V, NoNbCKas nexota.

NAPOLEON'S PREPARATION FOR WAR WITH RUSSIA. FRENCH ALLIED ARMIES PART 2

Troshin Maxim Ivanovich,
Gorevoy Igor Mikhailovich,
Egorov Alexander Mikhailovich,
Varlamov Sergey Vasilyevich

Abstract: In June 1811, the army of the Grand Duchy of Warsaw consisted of seventeen infantry regiments
(three served in Spain). Each regiment consisted of three battalions. These battalions had six companies of
130 men, giving the army a total of 32,760 infantry. The artillery regiment consisted of twelve field companies
and four static companies. The staff of the infantry regiment consisted of twenty-two people. Each field com-
pany had 180 officers and enlisted men. Static companies consisted of 127 officers and enlisted men.
Keywords: Grand Duchy of Warsaw, cuirassier regiment, Vilnius National Guard, Polish infantry.

Mocne nobeabl PpaHumm Hap npyccakamm B 1806 rogy Benukoe repuorctso Bapluasckoe 6bino co3aa-
HO M3 TeppuTOpui, KoTopble Mpyccus aHHeKCMpoBana B pesyrbTaTe OKOHYaTenbHOro pasgena llonbluu, a
TaKKe 13 HEKOTOPbIX AONOMHUTENbHBIX NOMNBCKMX TEPPUTOPUIA, OTHATBIX Y Poccun n ABCTpu.

lMogpa3geneHns NonbCKUX SMWUrPAHTOB roAamu CRYXWnu y paHLy3oB. XOTS 3TU nogpasgeneHns
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ocTaBanucb Ha cnyxbe y ®paHuumn, oHu NpesocTaBunn 6ONbLIOE KONMYECTBO 0BYYEHHBIX M OMbITHBIX BOEH-
HOCIyXXaLLMX Ans HOBOW MOSIbCKON apMun.

B mioHe 1811 roga apmus Benukoro repuorctea coctosna 13 ceMHaguaTit NeXOTHbIX MOSIKOB (Tpu cny-
xunm B Vicnanu). Kaxabin nonk coctosn u3 Tpex 6aranboHoB. B aTux 6atanboHax bbino wectb pot no 130
JesioBek, YTO JaBano apmun B obuien crnoxHoctn 32760 nexoTuHUEB. Tenepb HaCYMTLIBANIOCh TPU KaBare-
PUNCKNX erepckux nonka, ABa ryCapCkux Nonka, OAMH KUPaCUPCKUIA NOMK U AECATb YNaHCKUX NOMKOB, B KaX-
[0M 13 KOTOpbIX ObINIO NO YeTblpe 3CKagpoHa, 3a UCKMKYEHUEM KMPACUPCKOro Morka, B KOTOPOM NepBOHa-
JanbHO ObIno BCEro ABa ackagpoHa. JckadpoH coctosan u3 agyx pot no 100 Yenosek, YTo JaBano nonskam B
obLen cnoxHocTn 12400 kaBanepucToB.

Tam 6bIn0 ABa 3CKagpOHa KOHHOW apTunnepuu obulen ymcneHHocTolo 340 YenoBsek, ABagUaTh poT ne-
e apTunnepun obuien yncneHHocTbio 180 YenoBek B kaxgoi 1 canepHO-MUHHOE NoApa3aeneHne YUCIeH-
HOCTbIO 756 YemnoBex.

B 1811 rogy kaxablii NEXOTHbIA MOMK CHOpPMMPOBa CKNagckon BaTanboH, COCTOSBLUMIA U3 YETbIPEX
pOT, a KaBanepust copMmpoBana CKnaackue ackagpoHbl, COCTOSALME U3 ABYX poT. Bce notpebHOCTM apTust-
NepuicKnX cknagos obecneynsan eanHblii CKNaackon 6aTanboH M3 LWeCTy poT.

1-1, 5-1 1 6-11 kaBanepuickue Nosku Bbiny kaBanepuickumn erepsmm, 10-i n 13-n - rycapamu, a 14-i -
KMPACWPCKAM NONKOM, XOTSl HEKOTOPbIE MCTOYHWKM YKa3blBaKOT, YTO B TO BPeMs 3TO Obin AparyHCKWA NosK.
OcrtarnbHble NOMKKM, YACNEHHOCTBIO 40 16-r0 nonka, 6binn yrnaHCKUMU.

K 1812 rogy apmus Benukoro repuorctea HacuutbiBana 75 000 yenosek u 165 opyauin. OHa obecne-
ynMBana curbl, KoTopble cdopmmuposanu V kopnyc Benukon apmumn Bo Bpemst kamnaHum 1812 roga. K atum
Cunam NpUCOeaUHUIIUCH BCE NOMSKM, CITYXMBLLME B TO BPeMs BO (opaHLly3CKOi apMu, BKoYas BucneHckui
NEervoH n 4-i, 7-i v 9- NoNbCK1E NOMKKA, XOTA OHU CRyXunu B Apyrix kopnycax. K coxanenuto, u3 7000 nons-
koB, Bowweawwmx B Poccuto B cocTase V kopnyca, BepHynuck easa 1500.

Bo Bpems BTopxeHust B Poccuto Hanoneon ocBoboamn yactb apeBHen JnTBbI, KOTOpast B HeAaNekom
npoLwsiom bbina yacTbio MNonbwu. Tam 6bINO 4OCTATOMHO NMPONOMLCKMX HACTPOEHMI, YTODLI 3acTaBnTb Hano-
neoHa cchopMmnpoBaTh Tam NPOBUHLMANLHOE NpaBuTENLCTBO 1 nona 1812 roga n coenathb ero YacToto Benu-
KOro repLorcTaa.

Ykasom oT 1 uons Bbina chopMmupoBaHa BuneHckas HauuoHanbHas rsapaus, Kotopas nocTeneHHo no-
NOMHsANach NoabMu, HabpaHHbIMK C HeAAaBHO 3aXBaYeHHbIX TEPPUTOPUIA. [INg noaaepxaHus nopsigka B cenb-
CKOW MeCTHOCTM HanoneoH cosgan aHgapmepuio B BuneHckom, 'pogHeHckoM, MuHckoM M BenocTokckom
OKpyrax. 9Tu Cunbl COCTOSANN U3 OQHOMN POTbI, pa3MELLEHHON B KaXOM OKpyre.

Kpome Toro, [lutea 6bina mectom BepboBku Anst 18-22-ro NnexoTHbIX NONKoB 1 17-20-ro ynaHckoro nos-
ka. 13 nona HanoneoH HasHaunm NONKOBHUKOB A1 3TUX MOMKOB. JIUTOBCKAs apMus, Kak ee HasblBanu, Haxo-
[unach nof HenocpeaCcTBeHHbIM KOMaHAoBaHWeEM HarnorneoHa v He Bxoguna B COCTaB MoMeBbIX BOMCK Benu-
koro repuorctaa. OHa He nonyyasna cBOMX NPUKa30B OT NOMbCKOro reHepasibHoro Wwraba.

[MockonbKy TeppuTopus Oblna pas3opeHa OTCTynaloLWuUMm PyccKkumm, cobpaTtb NIMTOBCKYHO apmuio 6e3 ak-
TUBHOW (hHAHCOBOW NoaaepxkuM OpaHumn Gbino HEBO3MOXHO. HanoneoH okasan MHaHCOBYK NOAAEPXKKY,
HO HeJOCTaTOYHYK NS MOMHOTO BbINOMHEHUs 3afaHus. Utobbl NOMHOCTLI0 06ecneynTs huHaHcamMu Mono-
LY0 apMUio, KOMaHAMPbI NOMKOB Bbinu BbiGpaHbl U3 camblx BblAaloWmxes 1 BoraTtbix ceMen cTpaHbl. Oxuaa-
I10Cb, YTO OHW MPESOCTaBAT 3HAYMTENbHYI0 YacTb CPELACTB, HEOBXOAUMBIX A1 OpraHWU3aLmm CBOWX MOJKOB.
[eHbru Bbinu He eanHCTBEHHOM Npobnemoit. Opyxus He xBaTano, 06MyHANpPoBaHKE BbINo TPYAHO AOCTaTh, a
nowagei 6o coscem mMano. ®panuyssl npeaoctasunu okono 40 000 MyLIKETOB, HO OTCYTCTBUE OpraHu3a-
LMK 1 HEXBATKa BPEMEHM NOMELLAnu MofHOMY pacnpefeneHuto 3TOr0 OpYXus.

24 aprycta HanoneoH Ha3Hauun reHepana XoreHgopna npeaceaatesnieM KOMUCCUM FIMTOBCKOTO Npasu-
TENbCTBA W NOPYYUN €My 3aBEepLUNTb OpraHW3auuMio NUTOBCKOA apmuu. XoreHgopn noobewjan HanoneoH
obeLwan, 4to oH hOpMUPYET apMUIO K HaYasy SHBapS, HO MCXOA KaMnaHuy nomeLLan 3ToMy NpOU3oNTH.

B Hauyane aBrycta 6bino pelueHo, 4to ByayT chopMMpOBaHbl LOMOMHUTENbBHbIE LWECTb BaTanboHOB,
BCE U3 nerkon nexoTtbl. ATi BaTanboHbl Obln CHOPMUPOBAHLI U3 NECHUKOB W APYrvX NtobuTenei akTUBHOrO
0TAbIXa, MMEBLUMX OMbIT 0bpaLLeHnst ¢ opyxuem. OHu JOmKHbI Obinn AECTBOBATb Kak pa3Beaumku 1 npece-
kaTb Haberu kas3akoB, 3agepxvBaTb Opogsr 1 AencTBoBaTh Kak nonuuus. OHu Gbinu opraHn3oBaHbl 13 406-
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POBOIbLEB, 1 Pacxofbl HA UX OCHALLEHWe AOMKHbI OblnM NOKPLIBATLCS BNaAenbLaMn NecoB, B KOTOPbIX OHM
paboTanum O CBOEro BOIOHTEPCTBA.

B ceHTabpe 6bino NpUHATO peLleHne BKKYNTL 3T WecTb 6aTanboHOB B COCTaB PErynsipHon apmuu. B
HosIbpe npaBuTeNbCTBO JIMTBLI NPUHANO pelleHre cpopMmUpoBaTh 3TV BOWCKA B [Ba MOJKa Nerkoi nexotsbl,
kaxgbl no Tpu 6atansoHa. OfHako Habop Lwen 04eHb MeaSIeHHO, U (hakTudecku bbina chopmMmpoBaHa Tomb-
KO 0fHa AMBW3KS, MMeBLLAs Bcero Asa 6atansoHa. im komaHgoBan nonkoBHUK KoccakoBCKM.

lMepBble ABa BaTanboHa Obinn cchopMmpoBaHbl B patoHe MuHcka. B koHeYHOM uTore TpeTuin baTanboH
BbIn cpopmmpoBaH nog BunbHo, HO OH He NpucoeanHUncs K nosiky. OH ocTaBasncs He3aBUCUMbIM Noapasae-
NIEHMEM [0 KOHLA CBOETO CYLLEeCTBOBaHMUS. ECTb HEKOTOpbIE YKa3aHUs Ha TO, YTO Obln chopMUPOBaH YeTBE p-
TbIl fierkuin 6aTanboH, HO OblNo HaMAEHO OYeHb Mano AOKYMEHTaLUuW, NpeaoCcTaBnstoLen nogpobHy uH-
(hopmaumio o ero cnyxbe.

B o6wweit cnoxHoctu 15 000 nuToBLEB ObINKM NpU3BaHbI Ha AENCTBUTENBHYI CRyxBy dpaHLy3Cckon aa-
MUHUCTPaLMen. ST NIAK 1 X Nonku Obinu pacnpegeneHbl Mo BCeN NPOBUHLMMK, U C OTCTYNIEHNEM (hpaH-
Ly3ckoit apmum 13 Mocksbl OHM BbICTPO Okasanuch B Boto. HekoTopble noapasaeneHns yyactsoBanm B 6osx
npu opcupoBaHu bepesnHbl 1 BMecTe npumepHo ¢ 6000 apyrmu OTCTYyNUnM BMECTe C opaHLy3amn B
l'epMaHuio. [ipyre npocTo ncyesanw.

B 1810 rogy npowsoLna peopraHu3auust BHyTPEHHEN CTPYKTYPbI NOMbCKOM NeXoTbl. Kaxabin 6aTanboH
Tenepb 6bin peopraHM3oBaH TakuM 06pa3oM, 4TO B HEM BbINO WecTb poT. M3 aTux poT ogHa bbina rpeHage p-
CKOW, OfiHA - BOMbTUMXEPCKON U YETbIPe - CTPESKOBbIMU. Kaxabli MOMK No-npexHeMy coctosn u3 Tpex bata-
NbOHOB, X0Ts 40 1812 roga HeKoTopble PErMoHbl ChopMUpPOBan YeTBePThIN BaTanboH. LUTaT nonka Tenepb
COCTOSIT M3 TPUALATM BOCbMU OpULEPOB U psaoBbIX. Kaxaas pota coctosna 3 140 oduLepoB 1 psgoBbiX.

BHyTpeHHss opraHu3aums kaeanepuum B 1812 rogy 6bina BnosiHe nocnegoBatensHo. Ereps, rycapbl u
ynaHbl ObIfi OpraHM30BaHbl CO WTaboM W YeTbipe 3CkadpoHa, B KaXgoM ackagpoHe no Ase potbl. LWrar co-
CTOSIN 13 ABaAUaTV OAHOTO oduLepa v paaoBoro. B kaxaon u3 BOCbMI PoT BbINo AEBSHOCTO BOCEMb 0dhuLe-
POB W PSTOBbIX.

LLTaT kupacupckoro norka, korga B Hem ObIfio BCEro ABa 3ckafpoHa, COCTOAN U3 LecTHaauaTt odu-
LiepoB 1 psgoBbIx. Korga kupacupckiia nonk 6bin JoBeAeH 40 NOSHON YACHEHHOCTU B YETbIpe 3CKagapoHa, ero
TNYHbIA cocTas Oblf1 YCUIEH U NpUBELEH B COOTBETCTBIE C APYrMMM KaBanepuinckuMm noskamu.

Y nonskoB Obln canepHO-MUHHbIN BaTanboH, COCTOsBLINIA M3 756 yenosek 1 180 nowaaen.

ApTunnepuinckun nosik CoOCTOAN U3 ABEHaALaTh NOMEBLIX POT U YETbIPEX CTaTuyeckux pot. LWTaT ne-
XOTHOrO NOJka COCTOSAN M3 ABaduaTh 4Byx Yenosek. B kaxgon noneson pote 6bino 180 ocuuepos u psgo-
BbIX. CTaTnyeckne potbl cOCTosM M3 127 ouLepoB v pSOOBbIX.

BbIno YeTbipe poTbl KOHHOW apTUANEPUM, Kaxzas C YeTblpbMs 6pdr cannons 1 AByMS 6-40MMOBLIMU
raybuuamu. JInuHbIN COCTaB KOHHO-apTUNMEPUICKOrO MOMKa COCTOAN M3 AeBATHaaUaTh ouLePOB W psaao-
BbIX. KaK 11 B cryyae ¢ neLuMmm potamu, KOHHble poTbl Bcerga coctosnm us 181 odmuepa 1 psgoBsoro.

Kpome TOro, B COOTBETCTBUW C MHCTPYKLMAMM, HanpaBneHHbIMK Koposio CakcoHum 1 repuory Bapluas-
CKOMY, KaXdblil NEXOTHbIN NOSK UMEN Mo fBa NOKOBbIX opyans 3pdr, (kanubp) yKOMNNEKTOBAHHbIX 3KUNaXEM
N3 CeMMUaecaTn ouLEPOB 1 psaoBbIX. baTtapen Obinn ocHalleHbl ABYMS nyLukamu 3pdr, TpeMsi KeCCOHaMu,
OLHOW MONEBON KY3HULIEN, OOHUM CaHUTapPHbIM KECCOHOM, OOHUM KECCOHOM [N JOKYMEHTOB, ABYMS KECCO-
HaMu 1 NaTPOHOB W xneba n eBAHOCTA NATbO NoLWaabMy.

BcnomoratenbHblii apTunnepuinckuini 6atansoH, yupexaeHHbin Ykasom ot 26 moHs 1811 roga, umen
wTtab v BoceMb poT. B wrate Bbino BocemHaaLaTtb 0ULEPOB M PSAOBLIX. B kaxaon M3 BOCbMM poT 6bIno No
132 oduuepa v psgoBoro.

Bbinu chopmmnpoBaHbl POThI aPTUNEPUACKUX MaCTEPOB YMCREHHOCTBIO 144 odumuepa U pspgoBoro.
[MOHTOHHas poTa, NpugaHHas canepHomy 6aTtanboHy, HacUMTbIBana BOCEMbAECAT ABa oduLepa U pSAOBLIX.
CanepHo-MUHHbIN BaTanboH UMEN LTAT U LWECTb POT canepoB / MUHEPOB B AOMONHEHWE K MOHTOHHOW POTe.
LLITaT cocTosn U3 ogMHHagLATH 0PULEPOB M pPSAO0BbIX. POTbl cocTosm n3 149 oduuepos 1 psaoBbIX.

Becmepbanbckas apmusi

Becthanuenr, ogHUM U3 KpynHEMWmUXx rocyaapcTs, BXOAALWMX B PerHCKy0 KOHdenepauuo, npasun
YKepom BoHanapt, 6pat HanoneoHa. B peaynbtate BecTanbubl 6binn 04eHb TECHO CBS3aHbI ¢ PpaHLmen.
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Mockonbky BecTanbckoe koponeBcTBo 6bino 0bpasosaHo M3 psga bonee menkux rocyaapcts B 1807
rofy, y Hero He GbIN0 BaXHbIX BOEHHbIX TPAAULMIA UM OpraHu3aumm - 310 6bIN0 COBEPLLEHHO HOBOE TBOPE-
Hue. B pe3ynbTaTe OH BbiN NONHOCTLH CO3AaH No hpaHLy3ckon Mogenu. Y Hero Bbina 3alyuTa, cosgaHHas no
obpasuy hpaHLy3CcKon MMNepaTopcKon rBapanu, KOTopas fgaxe AeicTBOBana B COOTBETCTBUM C hpaHLly3-
CKUMM npaBunamu CTPOEBOMN NOATOTOBKY.

B 1812 rogy Bectanbckas apMust HacuuTbIBana BOCEMb MOSKOB JIMHEMHON NEXOTbI U YeTbIpe NErkux
BaTanboHa; kaBanepuinckue Cunbl U3 ABYX KMPACUPCKUX MOMKOB, ABYX ryCapCKMX MOMKOB W ABYX XaH4apMCKUX
9CKaApOHOB; apTUNIEPUICKNIA NOSTK C LLEeCTbio BaTapesiMi 1 MOHTOHHLIN OTPSA; U rBapaus Xepoma, cocTo-
fBLIAs U3 OOHOrO 3ckagpoHa [BapAemrckoro Kopryca, kaBanepraphcko-aHCepcKoro nosika U reapaeinckon
KOHHOW BaTapeu.

BecThanbckas reapaenckas nexota Coctosina M3 reapfaeickoro rpeHagepckoro batanboHa, erepeko-
kapabuHepHoro GaTtanboHa W rBapaeickoro erepckoro 6aranboHa. peHagepckuii 6aTanboH UMen BbICLUMIA
wTaT U3 8 ohuLePOB 1 PAAOBLIX, HULIMA WTAT U3 23 0ULEPOB W PAROBBLIX U YETLIPE POTbI, B KAXKIOMN U3
koTopbIX 661110 Mo 116 oduuepos 1 psgoBbIX. Erepcko-kapabuHepHbl 6aTanboH MMen BbICLUMIA LWTAT U3 6
4erioBeK, CPeAHWIA WTaT 13 6 YenoBek 1 YeTbipe poThl, B kaxaon no 103 yenoseka. Bapaenckue ereps ume-
1NN BEPXHWI LUTAT U3 5 YenoBeK, HUKHUIA LUTAT M3 5 YenoBek 1 YeTbipe poTbl Mo 118 YenoBek B Kaxaom.

[TOMKM NIMHEHO NEXOTbI UMENK Mo ABa BaTanboHa B KaXAO0M, 3a UCKMOYEHUEM [BYX, B KOTOPbIX BbIN0
no Tpu. B kaxgom BaTanboHe bbina ofHa rpeHagepckasl, OaHa BOMbTKEPCKas U YETbIPE (hy3nUNEPHbIE POTHI.
Kaxxabln nonk uMen BbiCLUMA WTaT B 13 Yenosek, HU3LWMI WTaT B 31 YenoBek v YMCNEHHOCTb poThl B 140 ye-
noeek. baTanbOoHbI nerkoin NexoTbl UMenn O6LLMA LUTAT U TaKylo Xe POTHYID OpraHu3auuto, Kak W JIMHERHbIe
BaTanboHbl.

Becthanbckas reapaeiickast kaBanepusi He Gbina nocrnegoBaTeNbHO OpraHu3oBaHa. Bapamus kopnyca
Obina GykBanbHO NMYHOM OXPAHOM C BbICLUMM LUTAaTOM U3 9 OULEPOB M PSOOBLIX, HU3LIWMM LUTATOM M3 43
ouLEPOB 1 PSAOBBIX M 0AHON POTON 13 154 ohKLEPOB M PSAOBbIX.

JnyHbIN coCTaB nonka KaBaneprapAoB-faHCbe COCTOSN U3 MATHAZUATU YEeNOBEK, HUWXKHWA LTaT M3
OOVHHaALATV YenoBeK M BOCEMb POT, B KaXdOW N0 AEBSHOCTO YeTbipe Yenoseka. Oba kupacupckux nonka
NMeNV BEPXHUIA WTaT 13 TPUHAALATY YENOBEK, HUXHUIA - U3 OQMHHAALATH W BOCEMb POT, B KaXA4O0M N0 CEMb-
[eCcAT AeBATb Yenosek. [1Ba rycapckux noska MMeni BbICLUMIA LWTaT U POTbI, KaK Y KMpacup, B TO BPEMS Kak
CpesHui LUTaT HacuMTbIBanN BCero OAMHHaALATL YenoBek. BecTdanbckas apMus nmena rsapaenckyto aptun-
NepUIACKYt0 poTy, YeTbipe NeLime poTbl W [Be KOHHble poTbl. LLTaT rBapaenckoir poTbl COCTOAN U3 OEBATH
0b1LEePOB 1 PAOBbIX, @ YACIIEHHOCTb POTbI - U3 AEBSHOCTA ABYX 0PULEPOB M pAaOBbIX. [TMHeHbIe GaTapeu
MMenu WTaT nonka u3 AesaTHagLaTi ouLepoB M psaoBbIX. B newmnx batapesix HacunteiBanock 107 oguue-
POB U PSIAOBLIX, @ B KOHHbIX BaTapesix - 90 odumuepoB v psaoseIx. Bee BecTthanbckue batapen, NMHeNHbIe
UK CTOPOXEBbIE, UMENM LLECTb OpyauiA, YeTbipe 6-nap wnu 12-nap u gge 7-nap raybuubl. Kak 1 Bo paHLy3-
CKOM apMuK, 3a Kaxzon poTon Obinin 3akpenneHbl poTbl apTUANEPUIACKUX NOE3A0B, YTOBLI 06ecneumnTb en Mo-
BunbHOCTb. YncneHHoCTb aTux poT cocTasnsana 103 oduuepa n psgosbix. CyLecTBOBanu canepHble poTbl U
POTbI OXPaHbl, KOTOPbIE UMESN TY e YNCNEHHOCTb, YTO W NINHENHbIE NEXOTHbIE POThI [1].
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YK 93.

HEKOPPEKTHOCTb JIOKASATENBCTBO
[ICNXOAHAMTUKE CABUHE LLIWNbPEMH,
(GHAMEHUTOW YHEHWLIE K.T'. FOHTA W

3. GPEUAN

[OPOXOB BAZVMIP MUXAUTOBMNY

HEe3aBMCUMbIV UCcreaoBaTenb
r. PoctoB-Ha-floHy. Poccus

AHHoTaums: B cTatbe UccnegyeTcs TemMa BO3pacTaHUs B HACTOSILLEE BPEMS PO NCUXO-UCTOPUYECKIX BOMH,
kak 0gHOW 13 hopM rnobasnbHoro ynpasnexns. Ha npumepe komnnekca nHgopmaumm «Cabura LLUnunbpenHy
ONMUCaHo, Kak MuonoreMbl «xoniogHon BorHbl Npotue CCCP» ncnonb3ytTcs B COBPEMEHHOW MHMOPMAaLLW-
OHHOW BoWHe npoTue Poccuu. ccnenyeTca nosiBneHne B UCTOPUYECKON Cpefe TeYeHWU, HanpaBneHHbIX Ha
peabunutaumio Hauuama, npuHuxeHne ponn CCCP (Poccuu), n ponn coBeTckoro Hapoaa (Hapogos Poccuu)
B pa3rpoMe BOWCK rMTNEePOBCKON Koanuumu Bo Bpemst BTopoit MupoBoi BOWHBI, Ha OTpULaHKe akta YHUYTo-
XEHWUS CNABSHCKUX W ApYrX HapodoB, ycTaHoBneHHoro [purosopom HiopHbeprckoro mpouecca. AkTyasnb-
HOCTb HaCTOSILLEN Hay4YHON paboTbl COCTOUT TaKXe M B TOM, YTO B HEl U3MOXEHbI HEKOTOPbIE METOAbI BblSiB-
NeHs NPUEMOB CO3AaHMs «MUCONIOreM» MCUXO-UCTOPUYECKUX BOMH, YTO UMEET BaXHEWLLee 3HaveHne ans
obecneyeHus besonacHocTn Poccuu.

KnioyeBble cnoBa: Benvkas OTevecTBeHHas BOMHA. YHUYTOXEHUE CNaBAHCKMX U ApYrux Hapogos. Pasrpom
BOMCK rMTNEPOBCKON koanmumun. Meuxo-uctopuyeckas BonHa. OTpuuaHue gaktoB, yCTaHOBNEHHbIX [puroso-
pom HropHbeprckoro npouecca 1945-1946 rr. Mudponorema «xonogHoi BonHbI». Komnnekc mHgopmamm
«CabuHa LUnunbpenHy.

INCORRECT EVIDENCE ABOUT THE PSYCHOANALYST SABINE SPIELREIN, "THE FAMOUS STUDENT
OF C.G. JUNG AND Z. FREUD."

Gorokhov Vladimir Mikhailovich

Abstract: The article explores the growing role of psycho-historical wars as a form of global governance. On
the example of the Sabina Shpilrein information complex, it is described how the mythologems of the Cold War
against the USSR are used in the modern information war against Russia. It examines the emergence in the
historical environment of trends aimed at the rehabilitation of Nazism, belittling the role of the USSR (Russia),
and the role of the Soviet people (peoples of Russia) in the defeat of the troops of the Hitler coalition during
World War I, to deny the fact of the destruction of Slavic and other peoples established by the Verdict of the
Nuremberg Trials. The relevance of this scientific work also lies in the fact that it sets out some methods for
identifying methods for creating "mythologem" psycho-historical wars, which is essential for ensuring the secu-
rity of Russia.

Keywords: Great Patriotic War. Destruction of Slavic and other peoples. Defeat of the troops of the Hitler coa-
lition. Psycho-historical war. Denial of the facts established by the Verdict of the Nuremberg Trials of 1945-
1946. The mythology of the Cold War. Information complex "Sabina Spielrein."
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MHOroBEKOBOE WUCKaXKEHUE MOASIMHHOW ucTopun Poccum v npuHWXeHWe 3acnyr Hapogda, CO3AaBLUEro
€€, He NO3BOSSOT M3BNEYb U3 NPOLLIONO XU3HEHHO BaXHble ypoku. YacTb bonblon Poccun — YkpauHa, oka-
3anacb B Hacrosee Bpems (2026 r.) oTkonoTa 0T cBoen maTtepu — Pycu 1 packonota BO BpaxaytoLue Apyr ¢
APYroM pervoHbl. [py 9TOM 3a4MHLLMKAMU U UCTIONHUTENAMM FOHEHW (PaKTUYECKM reHoumMaa) pyceKos 3bly-
HOro HaceneHus YkpauHbl CTanum Age, kasanoch Obl, HENPUMUPUMbIE COLMasbHbIE rPYNMbl: MOTOMKA €BpeeB-
XEPTB XONOKOCTa W MOTOMKM nanadvei-6aHaeposLes, youBaBLnx eBpees B rogbl Bropoir MupoBomn BOWHBI.
VHbIMK crnoBamm, XepTBbl 1 nanaym xonokocta 1942-1944 rr. aenCTBYIOT COBMECTHO, - CaMbIM XXECTOKUM 0B-
Pa30M YHUYTOXAOT KaK PYCCKUX, TaK 1 yKpauHLEeB Ha Tepputopum [lobacca 1 B LienoM Ha Tepputopum Ykpa-
WHbI MO MOTUBY 300710TMYECKOM HEHABWCTM K CMaBSHCKAM HapogaM. B aTon cutyauum coBpeMeHHas Poccus
BbIHyXaeHa Obina B 2022 r. B COOTBETCTBUM C OCHOBaMU MEXAYHapOAHOro npaea, 06o3HaveHHbIMM B Pe3o-
nounn 260 (I1l) F'eHepanbHon Accambrnien OOH ot 09 gekabps 1948 1. [1] HavaTb CneumanbHyto BoeHHyo
onepauuio ¢ Lienblo cnaceHus HaceneHns [JoHbacca OT NOMHOro yHUYTOXeHUs 6aHauTckum 3anagom. MmeH-
HO TaK, - «baHOumckum 3anadom» HeobXxoaMMO HasblBaTb CTpaHbl 3anagHon Esporbl, CLUA v TpaHCKOHTU-
HeHTanbHbIN M3pansib, KOTOpble BeKaMW XWNK 3a CYET orpabneHnst 3axBadeHHbIX MU KOSIOHUIA 1 KecTova -
Lueit akcnnyaTauun HapogoB, NPOXMBAKOLLMX HA MOLKOHTPOSIbHON UM TEPPUTOPUM, BNACTb HAZ KOTOPLIMU OHY
NOAAEPXKMBAIOT TEPPOPUCTUYECKMM MeTodamm [2,11].

B gBaguatom Beke baHaUTCKMI 3anag opraHn3oBan 4Be MUPOBbIE BOWHBI, HAHECLIME BpaTCKMM Hapo-
Aam Poccun v CnaBsHCKUM Hapodam Apyrux CTpaH KoroccanbHbld Aemorpacpuyecknii - MatepuanbHbii
ylepo.

Ha GaHguTtckom 3anage XMBET MHOrO XOpOLWMX NIOAEN, HO PYKOBOASAT UMM BaHaUTLI C HALMUCTCKAM MU-
POBO33pEHNEM, BHYLLAILLME C AETCKUX neT xutenam Esponbl, AMepukn u U3panns HeHasucTb k Poccuu, ko
BCEMY PYCCKOMY, M B LieNIOM K CNaBsSHCKUM Hapodam Mupa. MexayHapogHas esyuTcko-MacCcoHeKkas Magvs
(TpaHCKOHTUHEHTaNbHbIA M3pannb) MMEET LWMPOKO Pa3BETBIIEHHYID areHTypy («NATYK KOMOHHY») BO BlacT-
HbIX CTPYKTypax MHorux ctpaH mupa. B CCCP k 1991 r. 6aHauTckuin 3anag B COCTaBe NpaBsLLMX KPYroB CMOr
co3aaTh npefaTenbCKyto «MATYI0 KOMOHHY», C MOMOLLbH0 KoTopon CoBeTckuii Cotos 1 6bin pa3saneH.

B nessHoCTbIE rogbl 6aHanTCkuin 3anag opraHu3oBan Ha CeBepHOM KaBkase arpecCyBHYK BOWHY MO
penurno3Homy npusHaky. OQHOBpeMEHHO Havanock npoasuxeHue brnoka HATO Ha BOCTOK — B cocTaB broka
BOLLMM HE TONbKO MHOrMe cTpaHbl BoctouHon EBponbl, HO v Mpubantuiickue pecnybnuku, Obiline paHee B
coctaBe CCCP. B HacTosLee Bpems (2026 r.) BoeHHble 6a3bl HATO ecTb 1 Ha YkpauHe.

HeobxoouMMO  MOMHUTL, 4TO  «ropsyeit (base BOWHbI»  MPEALLECTBYET  «MH(OPMALMOHHO-
rncuxornornyeckas BOMHa», B TOM YMUCIE «NCUXO-UCTOpUYeckas BoWHa». [upektop WHCTUTYTa CUMCTEMHO-
cTpaternyeckoro aHanusa ®ypcos A.W. B 2014 r. 3assun: «[Tcuxo-ucmopuyeckas goliHa aensiemcs 00HoU U3
¢hopm 2m106arbHO20 ynpaeseHus, pacnpoCcmpaHsIoWasca Ha Makyo 8axHyH cgepy, Kak «ucmopus» [3].

VHdopmaLmoHHas BOMHA B Y3KOM CMbICre, 3TO [EUCTBUS Ha YpOBHE (hanbCuuKaLmm, UCKaxeHue
onpegenénHbiM obpazom. O6pasbl B NCUXO-UCTOPUYECKON BOWHE KparHE BaHbI: NPUMEHEHWE KOHKPETHbIX
TEM nponaraHfbl, KOHKPETHbIX MPONaraHAUCTCKUX 06pasos, UX MOCTOSHHOE MPUCYTCTBUE B MHAOPMALMOHHO-
NCTOPUYECKOM NMPOCTPAHCTBE AENCTBYIOT HAa HAaceNleHWe CTPaHbl-MULLEHN HA KOHLENTYanbHOM ypoBHe. Mpu-
MEHEHWe Takux METOA0B MH(OPMALMOHHOM BOMHBI (MCUXO-UCTOPUYECKON BOMHBI) NnpoTuB CoeTckoro Cotosa
noenekno 3a coboin cnom He Tonbko CCCP kak CTpaHbl, HO 1 pa3pyLLEHNe CMbICIIOB W LIEHHOCTEN COBETCKOMO
obulecTBa, a Takke paspyLUeHe napagurmbl Tics4eneTHern pycckon nctopun. MNobeaa coeeTckoro Hapoaa B
Benwukoit OteyectBeHHon BonHe 1941-1945 rr. — rnaBHOe COBbITE COBETCKOW UCTOPUKU. HekoTopble «Hayu-
Hble AEATENN OT UCTOPUYECKOW HayKny CTPEMATCS UCKa3uTb npaeay o Benvkoin OTeyecTBEHHON BOHE W Aa-
e NpeanpUHUMAIOT NOMbITKM AoKa3aTb, 4To CoBeTckuin Cot3 HECET paBHYIO C rUTNEPOBCKOMN [epmaHneit oT-
BETCTBEHHOCTb 3a pa3Bsa3biBaHMe BTopoit MupoBoii BoiHbI. CuTyaums 3aluna HacTonbKo Aaneko, Yto EBpo-
napnameHT B 2009 r. npuHAn 3akoH 06 ycTaHoBneHun 23 aBrycTa «Eeponelicko2o AHs namsmu xepme cma-
JIUHU3Ma U Hayusmay [4].

[Mpn pacnpocTpaHeHnUn 3aBeAOMO JTIOKHOW BEPCUM HALIEN UCTOPUM NMPUMEHSIKOTCS pasfinyHble MHGOoP-
MaLMOHHbIe CXEMbI, MAEHbIE KOHCTPYKLMM 1 KOHLeNTyanbHble BUPYChI. [CuXo-MHGOpMaLmMOHHbIe yaapbl No
NCTOPUYECKON NaMSTW aKTUBHO NMPUMEHSIKOTCS NPOTUB COBPEMEHHOM Poccum Tak xe, Kak Korga TO NpuMeHs-
nucb npotue Cosetckoro Coto3a C Lenblo ero passana. Ham nbiTalTca HaBs3aTb YyXable HaM BapuUaHTb
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Hallemn uctopuu, paspaboTtaHHble cneLcnyxbamin MHOCTPaHHbIX rOCYAApCTB, @ Camy Hally CTpaHy M Hall pyc-
CKMIA (COBECTKWN, POCCUIACKMIA) HApOA NPEACTaBUTb Kak HEMOMHOLEHHbIN, He CNOCOOHBIN OCBOUTL «YHMBE p-
CcanbHOCTb 3anagay, «3anagHbiX LLeHHOCTEN.

BaxHenwee HanpaBneHne OesTenbHOCTU POCCUICKUX MCTOPUKOB — NPOTUBOAENCTBUE NOMbITKaM HaBs-
3aTb HaM KOMMAEKC KynbTYPHO-UCTOPUYECKON HEMOMHOLEHHOCTU, YHUYMKMTENBHOE OTHOLLEHUE K AOCTUKEHM-
SIM COBETCKOM (POCCUIACKOW) HayKM W UCKYCCTBA, BOCXBANEHUS 3anafHblX «QOCTUXEHWA» B HayKe, BbiNsSyuBa-
HWe X «Hay4HbIX AesTenen» cambiMi pasfnyHbIMK cnocobamu. AKTyarnbHOCTb HACTOSLLEN Hay4YHOW paboTbl
COCTOWUT B TOM, YTO B He Ha npumepe Mudonorembl «CabuHa LLnunbpenH» 13noxeHsl HEKOTOpbIE METObI
BbISIBIEHNS MPUEMOB CO3AHUS «MUEOSIOTEM» NCUXO-UCTOPUYECKUX BOVH.

Tak B nH(hopmaumoHHom npocTtpaHcTBe Poccun ¢ 2002 r. ctana akTUBHO pacnpoCTpaHsATbCs MHAQOp-
MaLMs O HEKOEMN «3HAMEHMTOM YYEHOI, ncuxoaHanutuke» CabuHe LUNunbpenH, oHa xe BapLuaBcKas MeLlaH-
ka LLenss HagptynbesHa MolwukoBuY, oHa xe no myxy LLeinss HadptynbesHa Ledtens. (Janee - LWeinss). B
r. PoctoBe-Ha-flony Ha yn. lywkuHckon, fom 83 ycTaHOBReHa MemopuanbHas focka B 4eCTb CabuHbl
WnunbpenH (Janee «MemopuanbHas gocka Cabure LWnunbpeitH B . PoctoBe-Ha-[oHy» unu «Memopuans-
Has gockar). Ha MemopuanbHoi focke ykas3aHo: «B amom Oome xuna 3HameHumas yyeHuua K.I. fOHza u
3. ®potida ncuxoaHanumuk CabuHa LLnunbpelH 1885-1942 22.» [5,38 ]. Kak Buaum, Ha MemopuansHomn aoc-
ke BMecTe ¢ CabuHon LLinunbpeitH BocxBanaTes Takke u esponenckue yuénole K.I'. KOHr n 3. ®peng.

MHorve uccnegoBateny NOCBATUNK HayyHble PABbOTbl OMUCAHMIO KU3HU U «HAYYHOW AEATENBbHOCTUY
LLlensa. Hanbonee nonHo 6uorpadpus LLeinBa nanoxeHa B kHUre LUBEMLAPCKon nucatenbHubl Puxebexep C.
«CabuHa WnunbpeitH. bruorpadmsy [6] (nanee «OguumansHas Guorpadus LLeinBax) u amepukaHckoro uc-
cnegosatens JlotaH I'.L. «HensganHble gHeBHWKM 1 nucbMa C. LUnunbpenH, yyenuupl K. KOHra n 3. ®peigar
[5] (Danee «CHopHMK AHEBHMKOB W nnceM LLernBay» nnu «Knura JlotaHay).

AsTtop (Fopoxos B.M.) paHee uccnegoBan 4OCTyNHble apxMBHbIe MaTepuansl 1 buorpaduyeckue nyb-
nukaummn o LWeinsa. PesynbTathbl MccrnenoBaHuin onybnukoBaHbl B Hay4Hon pabote asTopa (fopoxosa B.M.):
«HeKoppeKkTHOCTb afpeca YCTaHOBKM MemopuanbHoit gockn CabuHe LUnunbpenH Ha gome 83 no
yn. MywkuHckon B 1. PoctoBe-Ha-[loHy» [7], 1 B Hay4HoW paboTe «[MpoucxoxaeHue, Lenesoe HasHaveHue
COCTaBHbI€ YaCTV MUEONIOrEMbI XONOAHOM BOMHbI «CabuHa LWnunbpeity» [8].

B aTuX Hay4HbIX paboTax caenaHbl BbIBOAb!:

ApxuBHble maTtepuansbl o LeiBa 1 06 eé 6nnakux poaCTBEHHMKaX 3a MHOrVe nepuoabl WX Xu3Hu 60nb-
LLeN YaCTbIO MMM HEKOPPEKTHBI, UK OTCYTCTBYIOT.

YcraHoska MemopuanbHoi gocku CabuHe Lnunbpeit (LLenss HadtenesHa Mowwkosuy/LLedtens) no
appecy gom 83 no yn. MywkuHckas B r. Poctoe-Ha-[loHY HekoppekTHa.

Hapnuce Ha MemopuanbHoin gocke CabuHe LUnunbpeiH B r. PocToBe-Ha-[JoHy HEKOpPEKTHa NO OCHOB-
HbIM Buorpacmyeckum gaHHbIM LLeiBa, n abcypaHa no CoaepaHuMio, NOCKOMbKY «3HaMeHUTOCTby LLersa
CckaHgarnbHas, cBs3aHa ¢ €€ NonoBoit PacnyLLEeHHOCTbIO U C HapYLIEHNEM STUYECKUX HOPM €€ nevallumm Bpa-
Yamu, BCTYMNMBLLMX B MHTUMHYHO CBA3b C NCUXMYECKN BONbHON nauueHTkoi [7, 114].

Takke cenaH BbIBOA, YTO BECb KOMMNEKC MHopmaumm «CabuHa LLnunbpeitH» ecTb He YTO MHOE, Kak
Mudponorema xonogHon BonHbl npote CCCP, npumeHsiemas B HacTtoswee Bpems (2026 r.) npotue cospe-
MeHHon Poccuu [8, 88].

B mapte 2026 r. nosieunack HoBble, paHee He nybrnmkoBasLUvecs MaTepuansl o LLensa. Mpexae Bcero,
9T0 «AoKasaTenbCTBa» Akobbl 3acnyr LWeiBa B 0bnact HayyHOM OEATENbHOCTU, a Takke Hekne «aokasa-
TENbCTBa» AKOObI €€ npoxuBaHus B gome 83 no yn. MNywkuHckon r. PoctoBa-Ha-[JoHy M AokasaTensCTBa da-
Tbl €€ pOXOEHNS. OTW «HOBble [0Ka3aTenbCTBay COAepXatcs B ohuLmManbHOM LOKYMEHTe - oTBeTe Ynpas-
neHus KynbTypel r. PoctoBa-Ha-[oHy Ha obpauienne Of1 3 «Muccua Poctos» o1 6 mapta 2026 r. (danee
«OTBET YnpaBneHus kKynbTypbl . PoctoBa-Ha-[oHy») [9).

WccnenoBanue aTux, paHee He nybnukoBaBLUMXCS AOKa3aTenbCTs O LLeiBa, v onpegenser akTyanb-
HOCTb HaCTOSILLEN HAY4HOM PaboTbI.

Cnegyet umeTb B BUAY, 4TO hamunust «LLinunbpenH» — 310 BbiMbINeHHas damunus otua Lenss, ko-
TOPbIN HEKOTOpOe Bpems npebeian B r. PoctoBe-Ha-[loHy B ka4eCTBe areHTa eBpOnencKMX TOProBbIX CETEN,
NPeACTaBNANCS NoA BbIMbILLNEHHbIM UMEHeM «HWKonam» 1 Nof BbIMbILLMEHHbIM OTYECTBOM «ApKaabeBNY.
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HacToswas damunusa otua LLeiBa BepostHee Bcero «Moiwesnyy, «MoBwoBuy» unn «MoLLKoBKY», HAacTo-
Aulee ero ums «Hadtenby, «Hadtanb» unn «Hadtynby [5, 107],  HacTosee 0TYECTBO NPEANONOXMTEN b-
HO «ApoHoBKY» [5, 7] 1 [10, 3-9 MuHyTa).

Mms n chamunug, a Takke roabl xm3Hu oTua CabuHbl yka3aHbl B KHIUME aMepUKaHCKOro UCCneaoBaTens
l'eHpu Lgu JlotaHa Ha 47 ctpanuue: «Hagpmynuli Modwesud, 1861 — 1937» [5, 47]. CunutaTb hamunuio
Mowwesny (MosLuoBuy mnm MoBLUEBIMY) OTYECTBOM HET OCHOBAHWIA, Tak Kak OTYECTBO MpW pycudmkaLmm
[OMKHO ObITb CO3BYYHO HACTOSLLEMY OTYeCTBY. ECMM B pyCCKOSA3bIYHbIX JOKYMEHTaX yKa3aHO OT4YeCTBO «Ap-
KagbeBMY», TO HACTOSILLEE OTYECTBO Yalle BCero APOHOBWY, HO HU Kak He Mownwesuy unm Moswwosuy. Mo-
atomy Hactoswwas dpamunns CabuHbl npu eé poxageHnn — «MoBwosny» nnn «MonwieBnyy, oT4ecTBo Hadty-
nesHa (HatbtenesHa nnu HadptanesHa), a HacTosiLee eé nvs — Lensa.

Uto kacaeTcs maTepy LLeiBa, TO Yalye BCero MCTOPUKW ykasbiBatoT €€ ums «Kxasay [6, 293]. HekoTo-
pble UCTOPUKW Npeanonaratot, YTo B r. PocToBe-Ha-[loHy Mama LLIeiBa npeacTaBnsanack noj BbiMbILWIEHHBIM
umeHem «EBa». OHa skoBbl Bbina npakTukytowmm Bpadom-ctomatonorom. OgHako Esa (Esea) LUnunbpeiH,
npoxueasLas Ha yn. MywkuHckas B r. PoctoBe-Ha-[oHy, 1 KxaBa, Mama LLeiB3, pasHble XeHLUMHbI, YTO UC-
CNegoBaHoO HIXe.

Mockonbky damunusa «LLUnunbpeiH» OOCTaTOMHO PacnpOCTPaHEHHAs, TO MO UCTEYEHUU MHOTUX NeT
(100 — 140 net v Gonee) onpeaenuTb Kakon U3 LOKYMEHTOB OTHOCUTCS K cembe LLlenBa, a kakon K e€é ogHo-
(hammnbLam unm poaCcTBEHHKKaM KpaiHe CroxHo. MHorve nybnukaummn o pogutensx LLeisa HocaT xapaktep
NPEANONOXEHNA 1 aPXMBHBIMM JOKYMEHTaMM He NOATBEPKAAIOTCS.

Bonpoc 0 HeobocHoBaHHOCTH ycTaHoBKM MemopuanbHoi gocku CabuHe LnunbpeiH B r. PoctoBe-Ha-
[loHy CTaBMNCS MHOTUMM MCTOPUKamMK 1 06LecTBEHHbIMK opraHusaumusmu. Tak B 2023 r. AHO «Coto3 ge-
CaHTHUKOB U cneyHasosueB «[dOH», OMPH1226100026591, r. PoctoB-Ha-[oHy, Hanpasuno B MUHUCTEPCTBO
KynbTypbl PoctoBckoit 0bnacTti 3anpoc 0 He060CHOBAHHOCTI MeMopuanu3auuy BapLuaBckon melaHkm Ca-
OuHbl WnunbpeiH (Lensa HagTenesHsl Mowwkosuy) [11].

6 mapta 2026 r. B agMuHucTpaumio 1. PoctoBa-Ha-[JoHy ot O6wectseHHoro Coseta OB6LLECTBEHHBIX
[BuxeHuin no 3awymte npas notpebutenen «Muccns-Poctosy r. Pocto-Ha-[loHy noctynuno «ObpalyeHue no
BOMPOCY 3aKOHHOCTM W MCTOPUYECKO 060CHOBAHHOCTH YCTaHOBKM MemopuanbHon gocku C.H. LUnunbpenH Ha
(acapge goma 83 no yn. MywkuHckon» [9).

YnpaBneHue kynbTypbl . PoctoBa-Ha-[loHy B CBOEM 0TBETE Ha TpeboBaHus yaanuTe MemopuanbHyto
pocky CabuHe WnunbpeiH B r. PocToBe-Ha-[oHy ykasano, yto nonyuuno ot ®FAQY BO «HOxHbin dege-
panbHbIA YHUBEPCUTET» MHOPMALWMIO O CUTYaLMN C JOKYMEHTaMU, KOTOpble MOrnK bl NOATBEPAUTL JaTy U
MecTo poxaeHus LlenBa, agpec eé npoxuBaHus, ypoBeHb €€ 0bpa3oBaHus, NpeanonaraemMyto e€ HayuHyto
CTeneHb, a TakKe Hanmume 3acnyr nepegd poctoB4aHamu. B aTOM JOKYMeHTe B kayecTBe AoKa3aTenbCTB Me-
cTa u gatbl poxaeHus LLensa ncnonbaytotes «Ceudemenscmeo o poxdeHuu CabuHbi LLUnunbpelH» U3 KHATA
NloTaHa n Hagnucb Ha MamsTHom Tabnuuke CabuHe WnunbpeitH B BepnuHey [9).

Vcnonb3oBaHue NamsTHOM TabnnykK, YCTAHOBNIEHHON HA HEKOEM 3[aHWy, B Ka4yeCTBe [oKa3aTenbCTB
NCTOPUYECKMX COBBITUIA W (MnK) onncaHmsa Buorpadum HEKOE NTMYHOCTM SBMSIETCS HOBENNOW B METOAMKE [0-
OblBaHMs foKa3aTeNbCTB UCTOPUYECKUX UCCneaoBaHuii [9]. STOT BONpoC NoApPoBHO UCCREaoBaH HUXE.

Kak Buaum B nccnegosanusx ®rAQY BO «HOxHbin depepanbHbin yHuBepcuTeT» [9] B kayecTBe goka-
3aTenbCTB AaTthl M MecTa poxaeHns LeiBa ykasaHa ccoinka Ha «Ceudemenscmeo o poxdeHuu CabuHbl Hu-
KonaesHb! LLinunbpeliHy», pa3MeLLEHHON B KHUre amepukaHckoro nucatens JlotaH I'.L. «HeusdaHHble OHEBHU-
Ku u nucbma CabuHb! LinunbpedH, yyeHuus! K. FOHea u 3. ®pedidax [5, 7].

OpHako 310, pasmelyéHHoe B kHure JlotaHa «CBupoeTensctBo 0 poxaeHun CabuHbl HukonaesHbI
LUnunbpeitH», He SBNSETCH AOKYMEHTOM-CBUAETENHLCTBOM O POXAEHUM peOEHKa Kak TakoBbIM, 1 He SBMS-
eTCs (POTOKONMEN apPXMBHOTO AOKyMEHTa (puc. 1). GakTYeckn 3TO KONMaX, N3rOTOBNEHHBLIN U3 HECKOMbKNX
BCTABOK C MPUMEHEHWEM COBPEMEHHON KOMMBIOTEPHON TEXHUKM U C MPUMEHEHMEM LUPUETOB COBPEMEHHBIX
NPOrpamMMHbIX PecypcoB. 10 BHELIHUM Mpu3Hakam ONpefenseTcs, YTo OCHOBHAs BCTaBKA (HWKHAS YacTb) —
chparMeHT Hekoeit meTpuyeckon 3anucu Ne189 ot 25 oktabps. B kHure JloTaHa He ykasaH MCTOYHMK, NOCny-
XMBLUMM OCHOBaHWEM NS M3rOTOBMEHNS 3TOr0 (pparMeHTa METPUYECKON 3anucu [9, 7], YTO ABNSETCA HacTo-
paxuBatoLymM npusHakoM. AsTop (Fopoxos B.M.) pasbickan apXvBHbIA AOKYMEHT, U3 KOTOPOro MOMyYeH 3TOT
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(hparMeHT METPUYECKON 3anuch O POXAEHWM Hekoero pebéHka, Bowenwwit B konnax «CBUOETENbCTBO O
poxaeHun CabuHbl HukonaesHb! LLUnunbpeitty.
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Caudemeancmso o poxcdenuu Caburw Huxoraeaw Hinuavpeiin

Puc 1. Konnax u3 kHuru Jlotan I'.Ll. «<HenspaHHble gHeBHUKM 1 nucbma CabuHbl WnunbpenH»

JTO MeTpuyeckas 3anucb B apXMBHOM [iene noj HaseaHneM «YacTb | o poameLumnxcs eBpesx B Poctose
(Ha [oHy) 3a 1885r. Obwas». (Tak B opurnHane). (Janee «Kuura pogmslumxcs espeeB 3a 1885rt. B
r. Poctose-Ha-[loHy») [eno xpanutcs B [ocyaapctBeHHOM apxuBe PocTosckoin obnactu ([anee APO).
[12, 7600]. Knura poamslumxcs epees 3a 1885 r. B 1. PocToBe-Ha-[loHy Benacb Ha PyCCKOM W Ha €BPENCKOM
A3blKax. 3anucy BbINOMHANUCH NapannenbHo, - YETHbIe CTPaHULbl Ha PYCCKOM A3blke, HEYETHbIE CTPaHULb
Ha eBPENCKOM fi3blke. «YMCro 1 MeCsil, POXOEeHWs 1 0Bpe3aHns yKasbiBannCb XPUCTUAHCKUA W EBPECKUINY
[12, 76006]. 3anucb Benach kpaiHe HebpexHo, Hepa3bopumBbiM NoYepkoM. B aTom fene Ha nucte 7606 nme-
eTcs 3anuch (ctpoka) Ne189 ot 25 oktabps 1885 r. cneaytoLLero cogepxaHus:

- B rpacge «CoctosiHMe 0TUa, UMEeHa OTUa 1 MaTepu» ykasaHo «BapluaBckuii 1 runbaum Kynevyeckui
cbiH Hukonai LWnunbpeitH, xeHa ero EBa MapkoHa» (BO3MOXHO «MapkoBuyy),

- B rpadpe «KT0 poaumncs 1 kakoe emy unu e aaHo umsi» ykasaHo «Joys CabuHar [12, 7606].

- B 9101 Xe cTpoke Ne189 cenaHbl cyLiecTBeHHble ucnpasneHns: «Cnosa: 1 runbaun Kynevyeckuit CoiH
Hukonain» HanucaHbl No oLwmnbke, 1 AOmKHO ObiTh: «BapLiasckuii xutens Hadtens Mowwkosnyy. (BoamoxHO
«MatukoBuy» unm «Muwwkosnuy) [12, 7600).

Kaxxgoe cnoBo B npeanoxeHwnn_«Bapwagckul xumenb Hapmenb Mowkoguy» NOAYEPKHYTO TOHKOW
nuHuei (puc. 2). Moanucb nuua, BHECLLETO UCMpaBneHus, ykasaHa Kak «PagsuH @....», fanee He pa3bopum-
BO. McnpasuTenbHas 3anuck 6onee nosgHas, B Helt HET MHhopMaLMK O AaTe BHECEHUS UCMPaBREHUs U Npu-
4nH BHeceHus ucnpaenenus. Vicnpaenenue 3anucy Ne189 BbiNONHEHO TOMBKO HA PYCCKOS3bIYHOM CTPaHULE.
B aton xe 3anucu Ne189 Ha eBpeickom A3bike ucnpasnennit HeT. [Mpu cpaBHEHUM NOLMUCK paBBKHA, BHEC-
LLero UCMpaBneHnst, C NOAMUCAMM 3TOTO Xe paBBUHA B 3TOM Xe KHUMe Ha ApYrX IUCTaX, BbISBASIOTCS SBHble
Npu3Haku danbcudukaumm — NOANMCL paBBUHA B MeCTe BHECEHUS ucnpasneHun B 3anucu Ne189 npea-
NONOXMTENbHO NoaAenbHas.
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Puc. 2. MeTpuueckas 3anucb Ne189 ot 25 oktabpsa u3 KHuru poguslumxcs espeeB B PoctoBe-Ha-[loHy
3a1885r. TAPO. ©.72.0.2.0.17.11.7606

Cnepyet Takke 06paTUTb BHUMaHWe Ha TO, YTO NOLOBHOE CyLieCTBEHHOE WCTPaBIIEHNe B YKa3aHHO
KHUre ofHo.

Bcero B kHure umeetcs 94 3anonHeHHbIX 4BYCTOPOHHMX nucta (188 cTpaHuL), Ha KOTOpbIX caenaHo
229 3anuceit 0 POaMBLLMXCS Manbymkax 1 222 3anncu 0 POAMBLUMXCS AeBOYKaX. To ecTb BCero 451 (YeTbipe-
CTa NATbAecAT oAHa) 3anuck 3a 1885 . [12).

VicnpaeneHue o poxaeHumn «Joyepu CabuHbl» HE KOPPEKTHO, OHO AOIKHbIM 0Bpa3om He 0hOpPMIEHO.
B TO Bpems Kak B KHWre eCTb WCMpPaBREHUs HE3HAYUTENbHOMO Xapaktepa, (hakTUYecKM OMUCKWM, KOTOpble
0hopMIIEHbl U OrOBOPEHbI AOMKHBIM 06pa3oM. Tak B KHUME UMEKTCS TPU HE3HAUMTENbHbIX UCTpaBeHus,
KOTOpble He SIBNSIOTCSH OCHOBAHWEM A1 NPU3HAHMS 3anncen O pOXaeHUN peBEHKa HEKOPPEKTHBIMU, MOCKOS b-
Ky CYLLECTBEHHO He MEHSIOT CMbICIT 3anucu. Tem He MeHee, 9TW UCnpaBfeHns JOMKHbIM 0bpa3om odopmne-
Hbl. ELLE TpW HeCyLleCTBEHHbIE OMUCKW UCMpaBreHbl Takke AOMKHbIM 06pasoM. Tak onylieHa MexaHude-
ckas owwmbka B 3anucu Ne65 npu nepexome Ha Apyryto CTpaHuy, U B AByX cnyyasx, Ha nucte 1606 B 3anu-
cn Ne27 v B 3anucu Ne83, coBepLUeHbl MEXaHUYECKME OMUCKWN — MaTepy HOBOPOXAEHHBIX NMOBTOPHO YKa3aHbl
W3 COCEeAHWX 3anuceil. ITO TPKU HECyLLeCTBEHHbIe ONMUCKW WCMPaBMEeHbl Cpa3y Xe, OrOBOPEHbl B UTOrOBOM
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eXEMECSAYHOW 3anncy, 3aBepeHbl NOANUCAMU YETLIPEX YENOBEK: PaBBKHA, CTAPOCTbI, YYEHOIO 1 KasHaYes.

Knura pogmsLumxcs espees 3a 1885 r. B 1. PocToBe-Ha-[JoHy npoHymMepoBaHa, NMpoLHypoBaHa, 3aBepe-
Ha NOANMCBIO rOPOACKOro rnaBbl POCTOBCKOM-Ha-[lOHY rOPOACKOM AyMbl, YneHamu npaBneHns, Noanuckio ge-
I0NpOU3BOAMTENS M CKpenneHa CypryqyHon nevatbto npasnexust ExkatepuHocnasckon rybepHun. B rogosoin
3aBepuUTESIbHOM 3anucy ykazaHo 06 UcnpaBneHun OAHOM ONUCKK Ha 17 nUCTe, KoTopast, N0 MHEHMIO Lenonpo-
nsBogutenen, bbina cywectseHHon [12, 96]. OgHako 0 Hanuumm ucnpaeneHus 3anuck Ne189 o poxaeHu
«[oyepu CabuHbl» B WTOrOBOW 3anucK 3a HOSOpb M B rogoBon UTOroBon 3anmck 3a 1885 r. He ykasaHo
[12, 7606]. 310 noaTBepxaaeT, 4to ucnpasneHue 3anucu Ne189 o poxaeHuu Hekoen «[Jovepn CabuHbl» BHe-
CEHO no3gHee aatbl caaun KHurm o poamsLumxcs epesix 3a 1885 r. Ha xpaHeHue B ynpasneHue ExatepuHo-
CNaBCKoW rybepHum.

Takum obpa3om, 4OCTaTOYHO OCHOBaHMI Npu3HaTh 3anucb Ne189 o poxaeHun «dovepu Cabu-
HbI» He KOPPEKTHON (hanbCcupuLMpoBaHHON) N He UMEIOLLIEH OPMANYECKOTO U UCTOPMYECKOrO 3HaYe-
HuA.

Cnepgyet 06paTuTb BHUMAHKE Ha TO, YTO ykadaHHast Ha MemopuarnbHoi Jocke aata poxaeHus Leinsa
— «1885r.», paHee He noaTBeEpXOanacb apxuBHbIMW JOKyMeHTaMu. Brepsble OOKYMEHT, skobbl noaTeep-
xpawowmin aaty poxaeHus Lensa, Hekoe «Ceudemenscmeo o poxdeHuu CabuHbl HukonaesHb! LLnumb-
pelH», nosisuncs B ceobogHoM fgoctyne B CbopHuke [IHeBHMKOB M nucem LLleiB3 goctaTtouHO no3gHo, - B
2023 ., 70 ecTb cnycTs 138 neT nocne poxaeHun Hekoen «govepn CabuHbly.

Mopuépkmeato, B KHury llotaHa nomewwén konnax «Ceudemenbcmeo o poxdeHuu CabuHbl Hu-
konaeeHb! LnunbpeliH», 3roToBreHHbIN okono 2023r. ¢ UCNONb30BAaHMEM COBPEMEHHbIX Mpo-
rPaMMHbIX PeCypcoB 1 COBPEMEHHON MHOXUTENLHON TeXHUKM [5, 7).

Vms «CabuHa» 910 nackatensHoe ums LLeiBa, koTopoe ObIfio M3BECTHO TOMBKO YeHaM €€ CeMbH, U
cambiM 6nmskum eé nogpyram [13, 4]. MoaToMy B METPUYECKON 3anncK JOMKHO ObiTb YKa3aHO HacTosLiee
UMS HOBOPOXOEHHOMN — «LLIeiBa», a He nackaTeNlbHOE BbIMbILLMEHHOE €€ UMS, KOTOPOE MOSIBUSIOCH HECKOMBKO
neT CnycTs OT AaThl €€ poXaeHUS.

MecTo v gaty poxaenus LLeiB3 MOXHO YCTaHOBUTb NO BTOPUYHBIM AOKYMEHTaM. JTO AOKYMEHTbI 06
eé y4yébe B LUKONe (rMMHa3nu), MEQULIMHCKME AOKYMEHTbI B NCUXMATPUYECKON BoMnbHULE, rae OHa nevnnach B
CBSA3N C TSHKKUM NCUXMYECKUM PACCTPOCTBOM, a TaKKe Mo MaTtepuanam YrofioBHbIX 4eSl B OTHOLEHWUM TPEX
e€ BpaTbeB, OCYXAEHHbIX 3a NMPUHALNEXHOCTb K TEPPOPUCTUYECKON OpraHu3aLmm W 3a LUMUMOHAX B NOMb3y
MUTNEPOBCKON 'epMaHuu, 1 paccTpensHHbIX 3a 3T0, MO YrONIOBHOMY A€My B OTHOLLEHUM €€ OTLa, HaxoauBLL e-
rocsl nog4 CnescTBUEM MO MOLO3PEHMIO B LUMUOHAXE B NOMb3Y rMTNEpOBCKON 'epMaHuu, Mo YrorioBHOMY fesy
B OTHOLLEHWW e€ CTapLuen [oYepu, pacCcTpensiHHoW B KoHue 1941 r. 3a WnuoHaX B Nonb3y MUTIIEPOBCKON
[epmMaHun, U HakoHel, MO YronoBHOMY [eny B OTHOWeEHuM camoi LlenB3, Mo MHeHWO uccnegosatens
B. BanwuHr Takke pacctpensHHomn B koHue 1941 r. 3a wnuoHax B Nonb3y rutneposckon epmanum [14, 66-78].
Ho ansa uccnegosatenen 3T Matepuanbl HEAOCTYMHbI.

Takum obpasom, 3anucbk Ne189 o poxaeHun Hekoen «[oyepu CabuHbi» [12, 7600] meet npu-
3Haku cpanbcudmkauumn. Uenb chanbcudpmkaumm sanucu o poxgeHun Caduub LWnunbpenH (Mowwko-
BMY) — co3daTb MCKYCCTBEHHOE AOKa3aTeNnbCTBO, noaTBepxaatowee mucgonoremy «Cabuna Linunb-
penHy.

®paHuy3ckuin neuxonor Mapabbe XK. B HayyHoi pabote «Mctopus wmnsodperumy 2023 r. ykasan, Yto
LLeiBa pogunacek B 1. Opecce [15]. MpeanoyTeHne B yCTaHOBNEHMM MecTa poxaeHns Lleina Heobxoammo
oTaaBaThb apabbe, Tak Kak OH 13yuun Matepuars! o LLeiBa no NoanMHHLIM JOKYMEHTaM B apXvBax ncuxmart-
puyeckoit knuHukw, rae Leisa neunnack. ®aktom Toro, yto Lenss pogunack B Ogecce, n 06bsACHAETCA 0T-
CYTCTBME JOKYMEHTOB O €€ poXXaeHWn 1 npebbiBaHnm B I. PocToBe-Ha-[loHy.

MHorue aBTOpbI ykasbiBakoT, 4to LLeiBa Boiwna 3amyx B 1912 1. B 1. PoctoBe-Ha-[loHy, 1 uto bpak 3a-
peructpupoBaH 1 nioHst 1912 1. «8 KHU2e akmoe 0 peaucmpayuu bpakos espetickoli 06uwuHbI» [5, 77] v [6,
165]. OgHako aBTOpbI HE YKa3blBAT MECTO XPaHEHWS apXMBHOMO AOKYMEHTA C YKa3aHHOW 3amuCbio, YTO AB-
NngeTcs HactopaxuBaowmm npusHakom. Astop (Fopoxos B.M.) pasbickan B [ocyaapcTBeHHOM apxuse Po-
croBckon obnactu (FTAPO) kHury «KHuea o 6pakocoyemaswiuxcs eepesix no 20pody Pocmosy H/ Ha
1912 200» [16].
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Puc. 3. «Knura o 6pakocoyetaBlumxcs espesx no ropogy PocroBy H/[] Ha 1912 roay». FAPO.
®.72.0.3.0.27.11.21.06.

B ykasaHHOW kHure Ha nucte 2106. caenaHa 3anuch Ne36 ot 1 uoHsa 1912 r. cnegytowero cogepxaxus:
«[lekapb eemepuHapHbIl gpay Patieen Homosuy LLlegpmens xonocm, coyemarcs bpakom ¢ desuyero Bap-
wasckol mewaHkoli CabuHol HagpmarnbesHol LLnunbpelH» (puc. 3) [16, 2106]. OpraHonenTtuyeckue uccre-
[0BaHNS 3TOW 3anucy JatT BO3MOXHOCTb chenath BblBOA, Y4To hamunus «llnunbpeliH» npunucaHa nosg-
Hee, ApYrMM NepoM, ApYrMI YEPHUNAMM 1 ApYTUM noyepkom [16, 2100)].

OTa Xe 3anncb caenaHa 1 Ha eBPEVICKOM A3blKE B HIKHEM YacTW 3TOM e CTpaHuubl. Ho B 3anncu Ha
€BPENCKOM 513bIKe NPUMNCOK HET.

Takum obGpasom, 3anucb 0 BcTynneHun B 6pak CabuHbl HadhtanbeBHbI He KOppekTHa (MmeeT
npu3Haku nosaHen npunuckn pamunum «LLinunbpenn») [16, 2106]. Lienb danbcudmkaumm sanmcu o
pernctpauumn 6paka CabuHbl LUnunbpenH — co3patb UCKYCCTBEHHOE JOKa3aTenbCTBO, NOATBEPXAa-
towee mucgonoremy «CabuHa LUnunbpenny.

B odmumansHon 6uorpadum LLeiBa ykasaHo, Uto Tpu e€ bpaTta v MnagLlas cectpa Takke poauninCh B
r. Poctose-Ha-[loHy:

- bpat AH (Awa) Wnunbpeitt akobbl poauncsa 14 nions 1887 r. [6, 377].

- bpart Ucaak WnunbpeiiH sikobbl poguncs 27 masa 1891 r. [6, 377].

- cectpa Omunua Wnunbpeitt (Munouka) sikobbl pogunacs 3 mapta 1895 . [6, 377].

- bpat Omunb Wnunbpeit akobel poguncsa 01 nons 1899r. [6, 377].

71 haKTbl POXAEHUS LOMKHbI ObiTh 3apPerncTpupoBaHbl B KHUrax poxaeHus eBpees B I. PocToBe-Ha-
[oHy.

OpHako kHurM poxaeHus espees Ha 1891 r. (Bpat Wcaak), Ha 1895 r. (Cectpa Omunus), Ha 1899 .
(bpat Omunb) Ha xpaHeHun B TAPO oTtcyTCcTBYHOT, XOTS Gonbluas YacTb JOPEBOMOLUMOHHBIX KHUAT POAUBLUMX-
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Csl eBpeeB coxpaHunacs [17]. B cBsian ¢ aTuM nogTBepAnTb YacTb buorpadum LLeiisa, To, uto e€ aBa bpata u
cecTpa poannucek B r. PoctoBe-Ha-[loHy HET BO3MOXHOCTH.

Uto kacaeTcs Bpata fHa, TO B KHUre poxaeHun espees B I. PocToBe-Ha-[loHy 3a 1887 r. Ha nucte 41 B
3anncu Ne130 ykasaHo: 14 nioHs y «sapwasckozo xumens Hagpmens Mowkosuy LnunbpelH u xeHbl €20
Eeebi1 MapkosHbi popuncs ceiH SH». ObpesaHue ykasaHo Ha 21 uions [18, 41].

B OdpmumansHom Guorpadum LLeinss ykasaHo, 4to cectpa Imunus ymepna 10 okrabpsa 1901 r. [6, 377].
B kHure «Obwas mMempuyeckasi KHuea Ons 3anucu ymepwux espees 8 Pocmoge-Ha-LJoHy Ha 1901 200»
nMeetcsa 3anucb Ne75, B KOTOpPOW ykasaHo, 4To B I. PoctoBe Ha [oHy 10 okts6psa1901 r. ot Tucha ymepna
«[oub Baplwasckozo xumens Omunusi Hagpmeneea LLnunbpetH» [19, 2906].

Takum obpasom, B [ocygapcteeHHOM apxuse Poctosckon obnactu (TAPO) umetoTcs yeTbipe 3anucm,
KOTOpbIE UMEIOT OTHOLEHME K Mucponoreme «CabuHa LnunbpeinHy:

- 3anucb 0 poxaeHnn CabuHbl LWnunbpenH ot 25 oktabps 1885 r. [12, 7606].

- 3anucb 0 poxaeHun Axa Wnunbpeitn ot 14 noHs 1887 . [18, 41].

- 3anucb 0 cmepTn Amunum LWnunbpeiH ot 10 oktabps 1901 1. [19, 2906].

- 3anucb 0 bpakocoyeTaHnn CabuHbl HadpTanbeBHb! 0T 1 uioHa 1912 1. [16, 2106.].

V13 yka3aHHbIX YETbIPEX 3aM1CEN TPU UMEIOT NO3AHWE UCMPABIIEHUS, B TOM YUCIE [BE CYLLECTBEHHbIE.

B yKasaHHbIX YeTbIpEX 3anmncsx MPUCYTCTBYIOT PacXOXOEHWS B UMEHAX poauTenen: MaTb ykasaHa Kak
EBa 1 EBBa, oTey ykasbiBaetcs kak Hadtenb 1 Hadpranb, B T0 BpeMs Kak OTHECTBO €ro CbIHOBEW B APYruxX
MaTepuanax ykasaHo kak «Hadptynbesbi» [5, 107]. CumtaTh 37O ONUCKOA HET OCHOBaHWM, TaK Kak 3anucy
BbINOSHSANUCH B KOPOTKWUIA Nepuog BpemeHu, poauteny LLeisa Obinn XopoLo u3BeCTHbI B . PocToBe-Ha-
[loHy, nocewanu cuHarory, Bblnu MeLeHaTamu, UX XOPOLLO 3HaNW PYKOBOAWUTENN €BPENCKON uacnopsbl, pas-
BMH, Y4EHbIN, Ka3Hayem, CTapocTa 1 NOTOMY OHU He MO CAENaTh ONUCKY B 0PuLManbHbIX JOKYMEHTaX.

B OTKpbITBIX OULManbHBIX JOPEBOMKOLMOHHBIX CMPABOYHBIX M3AaHUSX BCTPEYAOTCS 3anucK, U3 KoTo-
pbIX CneayeT, YTo 4o pesoniounn B r. PoctoBe-Ha-[JoHy Obinn ABe XEeHLWWHbI C 04eHb CXOAHBIMU UMEHAMMK:
EBBa LLUnunbpenH (Yepes «u») n EBa LUnenbpenH (Yepes «ex»). 3anucu 0 HUX NpucyTCTBYIOT B Agpec — Ka-
neHaapsx, B CNpaBoYHMKaX O HANoOroobnoXxeHnn 1 B cnpaBoyHuke 0 Bpavax Poccun [20].

[ns HacTosWwmMX nccnegoBaHuin Hanbonee LEHHbIM SBRSETCA agpec-kaneHaapb «Becb Pocmos u Ha-
xu4yesaHb H/[]»1914 2. V3panne @.C. OnbkuHa n .M. Kynbkeca. Poctos-Ha-[loHy, yn. Imutpuesckas, 123.
OtnevaraHo B TMnorpacum «Tuno - Jutorpacdms P. Pagomblwensckaro, KysHeynas, 8. 1914 r. [20].
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eHys Chunan 92,
87 Cu. Coboprmit nep. 25.

(CoGopuuifl nep.).

89 Cwu. CoGopunift nep. 28 u 30.
91 Jlaws HMsans - Asexcasaps

JaMyuas. .
93 Cynpyunoss HMeaus Asexcani.
95 Kosmnars JlenBa Sixomaecenys.
97 Llneaspehinn Esa Mapkoswa.
99 Kebrkumwa omua-we Keurxo

ANTONNHA.
10la Cu. Huxoaacs, nep. 536.
1016 . o « OO

Puc. 3. 3anuck B appec-kaneHgape «Becb PoctoB n HaxuueBaHb H/I[l» 3a 1914 r o Bnagenbuax 4omMoB
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Kak Buaum, NpucyTCTBYIOT pacXOXAeHUst B UMEHN, OTYECTBe M hamunumn poauteneir - bpatbes LLiensa
B Pa3nnyHbIX CPaBOYHbIX M3gaHnax (puc. 3). Hanpumep, pamunus matepu B opuunanbHOM M3gaHWN ykasa-
Ha B ogHOM MecTe «LlnenbpeiH» (4epe3 «e»), a B Apyrom mecte LLUnunbpeiH» (Yepe3 «u»). Mockonbky mc-
CNefoBaHWs 9TUX PACXOXOEHWUIA XOTS U BaxHbI ANS HACTOSLLEN TeMbI, HO TpebytoT BonbLioro 0bbEMa Bbiny c-
KaeMbIX MaTepuanos, TO B HacTosLlel HayyHon paboTe aBTop (Fopoxos B.M.) cuuTaeT BO3MOXHbIM WX HE
nybnukosarb.

Takum 06pa3om, 06bLACHUTL HE3AKOHHbIE NO3AHME UCNpaBneHua 3anucu o poxaeHun CabuHbl
WnunbpenH U 06 eé BCTynneHWn B Opak, a TakkKe pacxoXaeHWs B HanMcaHUK haMUIUM U UMEHU eé
ONU3KMX POACTBEHHMKOB BO MHOTMX CMPaBOYHbIX W3AAHMAX U NOCNeAyrWmUX ny6nukaumusax MoxHoO
TONbKO TeM, YTO BeCb komnnekc nHdopmauum «CaduHa LnunbpenH», ectb He YTO MHOE, Kak MUcho-
norema.

HeT HM ogHOro JOKyMeHTa, KOTOpbI Bbl NOATBEPAMN NpoxuBaHue u y4éby Lensa B r. PoctoBe-Ha-
[oHy B nepuog ¢ 1895 no 1904 rr., korga oHa B Bo3pacte oT 9 (unn 10) net go 19 net skobbl yumnack B He-
KOen pOCTOBCKOM LUKOME U HEKOEN POCTOBCKOM MMMHA3MMN.

®paHuy3ckuin neuxonor Mapabbe XK. B HayyHoi pabote «Mctopus wmusodperum» 2023 r. ykasan, Yto
LLlensa poaunacs B r. Ogecce, Tam ke NpoBenia AETCTBO U LKOMbHbIE TOAbl, @ 3aTEM B CBS3W C TSKEMbIM
MPUCTYNOM MCUXYECKOro PacCTponCTBa (Lun3odpernn) Obina BoiBedeHa B r. Litopux ans neveHust B ncuxumat-
puyeckon knuHuke [15]. MpegnoyTeHne B YCTAHOBMEHUM MECTa €€ NPOXWUBAHWS B LUKOMbHbIE Toabl HeobXo-
AMMO OTAaBaTh BblBOAAM (bpaHLly3ckoro ncuxonora apabbe, Tak kak OH n3yunn matepumansi o Leisa B ap-
XMBaxX NCUXWATPUYECKON KMMHMKM MO MOAMMHHBIM AokymeHTam. K Tomy xe B OdwmumansHon Guorpadum
LLleiBa NpsiMO yKasaHO, YTO OHa mosiBunack B r. PoctoBe-Ha-[oHy Tonbko B 1895 1., @ 4O 9TOr0 OHa SKOObI
Xuna B BapLase u nocelyana geTckoe AoLKonbHoe yupexaeHne Opebens [6, 30]. CriegoBatesnibHO, OT pOX-
aennsa n go 1895 r. (oo pecstuneTHero BospacTa) Leisa B r. PoctoBe-Ha-[loHy Takke He npoxwuBana.

[MockonbKy HEeT [okas3aTenbCtB M TOro, yto skobbl Lenss B nepuog ¢ 1895 no 1904 rr. xuna B
r. PoctoBe-Ha-[loHy ¥ sikobbl obyyanacb B EKaTEPUHMHCKOWM KEHCKOM MMMHasuu Ha yn. MyWwKUHCKON B
r. PoctoBa-Ha-[loHy, TO HEKOTOPbIE WCCregoBaTeNu yTBepxaatoT, Yo LLeiBa skobbl yumnack B HaxuyesaH-
CKOM EKaTepUHUHCKOM XEHCKOM ruMHa3mm (r. HaxuyesaHsb) [5, 47]. o 1929 r. ropog HaxuyeBaHb Obin 6rin3ko
pacnonoxeHHbIM K r. PocToBy-Ha-[JoHy noceneHnem, B HacTosilee BpeMs SBNSETCS YacTbio [poneTapckoro
panoHa r. PoctoBa-Ha-[loHy. [MpeanonoxeHne HEKOTOPbIX Uccnegosatenen, 4to skobel LLensa obyyanacs B
MMMHa3nm 1. HaxuyesaHu Takxke He NOATBEPXKAAETCS, - HU OAMWH UCCrefoBaTerb He CMOr NpeabsaBUTb JoKasa-
TENLCTBO TOrO, YTO LenBa skobbl obyyanack B HaxmyeBaHCKoM EKaTEPUHUHCKOMN XEHCKOM MMHa3UN.

HeT fokasaTenbCTB Toro, Uto LeiBa BoobLie OKOHYMMA ruMHasuio unu wkony. Uccnegosatens Cre-
NaHOB B CBOeW Hay4yHoM paboTe «[lcuxonorus B nuuaxy» caenan KateropuyHbli BoiBod: «CabuHa OKOHYUMb
2umMHasuto He cmoenay [21, 139]. Takum 06pasom , 4O HACTOSLLErO BPEMEHU HE OBHAPYXEHO HU OAHOrO 3a-
CNYXX1BaIOLLETO BHAMAHWE apXMBHOMO AOKyMeHTa 0 npebbisaHum LLeiisa B r. PocToBe-Ha-[JoHy ao 1904 r.

Moatomy B onpefeneHnn mecta xutenbcTBa LLienBa fo eé nocrynnenuns B 1904 r. Ha neyeHue B
ncMxuaTpuyeckyro KnuHuky B LLIBeiiLapuio B CBA3M C TAXENLIM NCUXMYECKUM PAacCTPOMCTBOM (LLK30-
thpeHus) cnepyet otaaTb npeanoyTeHue dppaHuysckomy ncuxonory Fapabbe, KOTopbIv ykasan, 4To
LeiBa poaunack u Bbipocna B Opecce [15].

B Heckonbkux MCTOYHMKAX yKa3aHO, YTO coumarnbHbin cTaTyc Llenss — xutenbHuua Bapwassl (Bap-
LWaBCcKkasl MeLlaHka). IT0 YTBEPXKAAETCS MHOTOKPATHO B KHUre LUBenUapckoi nucatensHuubl Puxebexep C.
«CabuHa LUnunbpenH. Buorpadumsy» [6], 1 B kHUre amepukaHckoro uccnegosatens I.L. NlotaHa «HensaaHHble
AHeBHUKM 1 nucbMa Cabuebl LUnunbpenHy [5]. B obenx aTux kHurax ykasaHo, 4to G0nbluyl YacTb CBOEM
xu3Hu Lenss npoxuBana B EBponeiickux cTpaHax. B r. Bapwase oHa xuna go 1895 r. (To ectb o Bo3pacTa
10 neT). brorpadbl LWenes yteepxkaatoT, uto ¢ 1904 no 1923 rr. (nout 20 net) oHa Takke xuna B EBpone,
roe cHavana oHa neumnach B NCUXMATPUYECKOM KIMHWKeE, a 3aTeM Akobbl yuunach 1 pabotana. Takum obpa-
30M, B nepuog ¢ 1885 no 1923 rr. (38 neT) BonbLuyto Yacts Bpemenu (30 neT) Leiss, - npoxueana B EBpone.
O npoxuBaHumn n pgestensHocty LWensa B Poccun (CCCP) B OdomumansHoin uorpadum Leinss [6] n 8 Coop-
HWKe OHEBHWKOB U nuceM LLeiBa [5] Takke HET HU KakuX 3acnyXuBatoLLMX BHUMaHWE [OKa3aTerbCTB.

HekoTopble uccnegoBaTeny NpeanonaratoT, YTo HECKOMbKO MecsLeB ¢ oceHn 1923 r. no BecHy 1924 r.
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LLlenBa sikobbl npoxuBana B r. Mockse [9]. OgHako npvBoAMMas UMK B Ka4eCTBE A0Ka3aTeNbCTBa HeKkas aH-
keTa oT 1924 r. Hekoeit xeHWwmHbl «CabuHbl Lnunbpenn-WedTens» (Janee «Anketa LWeiBa» unm «AHkeTa)
[22, 422-428] He KOppeKTHa, 1 HE MOXET ObITb NPU3HaHa [oka3aTeNnbCTBOM BBUAY psiAa NPU3HAKOB.

[ns nccnegosanus AHkeTa LenBa focTynHa He B BuAe POTOKOMMM UMW 3MeKTPOHHOTO obpasa, JOoMnx-
HbIM 0Bpa3oM OPOPMIEHHOMO apXMBHbIM YYpEXAEHNEM, a B Bude CBOBOAHO HaBpaHHOMo TEKCTa, NOMELLEH-
Horo B cOopHuK «[cuxoaHanuTtuyeckue Tpyapl. Cabura LWnunbpenHy. U3gatensckun gom « ERGO» 2007 r.
[22, 422-428].

AHkeTa LelBa yHMKanbHa, OHa SKoBbl coaepUT COBCTBEHHOPYYHO 3anoSTHEHHbIN MaTepuan o LLeiss,
N skobbl AHKeTa coxpaHunach Ao Hawmx gHen (2026 r.) B apxuee P®: TAP®. ¢.2307.0.23. [1.13. nn.19-20,
(Tak ykasaHo B kHure «[lcuxoaHanutudyeckme Tpyabl. Cabuna LUnunbpenny.) [22, 422-428). Ho goTokonus
AHkeTbl LWelBa He nomeLeHa HK B 0auH cOOpHUK MaTepuanos 0 CabuHe LnunbpeliH, YTo SBNSETCS HacTo-
PaXmBatoLLUM NPU3HAKOM.

AHkeTy LLensa Heobxoamnmo nogpobHo uccnegoBatb. B AHKeTE He yKasaHbl BaxHble AaHHble 06 aHke-
TUPYEMOM NnLE, He 3anosSTHEHbI OCHOBHbIE Pa3aenbl U He AaHbl OTBETHI HA BaXKHbIe BOMPOCHI.

B HavanbHOM YacTu aHKeTbI CYLLECTBYIOT CrefyoLme HapyLUEHUs:

- He YKa3aHO MEeCTO 3anOTHEHWS aHKETbI, YYPEeXOEHNE U AOIMKHOCTb aHKETUPYEMOTO NnLa;

- thamunung «LlWnunbpenn-WedTtens» ykaszaHa He npaBunbHO. JomkHO BbiTb yka3aHo «LedTtenby. Mpu
HeobX0AMMOCTM BO3MOXHO YKasaHue e€ aeBuyen damunmy «MOLKOBMYY, @ MO BbIMbILUAEHHON (hamunnm
otua — «LLnunbpenHy;

- IMS yKa3aHO He NpaBuIbHO, — HacToslee ums «LLleisay, a He «CabuHay;

- OTYECTBO YKa3aHO He MpaBWUIbHO, HACTOsILLEE 0TYECTBO — «HadhTynbeBHay (Mo APYrM UCTOYHMKAM
HadtenesHa unu HadbtanesHa), Ho He HukonaesHa;

- He yKa3aH rofl poXaeHus. To ecTb aHKeTUpyeMoe NULO CKPbIBAET CBOW BO3PACT. ITO MOXET BbITb
0OBACHEHO TEM, YTO BO3PACT aHKETUPYEMOrO NnLa 3HaumTensHo (bonee yem Ha 5 net) oTnuyaercs oT BO3-
pacTa yka3aHHOro B JOKYMeHTaXx, C KOTOPbIMM aHKETUpyeMoe NuLo Bbexana B Poccuio;

B nyHkTe 8 «CemenHoe nonoxeHuey.

- HE yKa3aHa (hamunusi, UMs M OTYECTBO OTLA, POA €ro 3aHATWUN. BospacT oTua ykasaH He TouHo (60 ¢
yem-mo iem). To eCTb aHKETUPYEMOE NULIO He 3HaeT OCHOBHbIE Brorpaduyeckme faHHbIe 0TUA, B TOM YUCne
[aTy ero pOXAeHuUst, YTo, KOHEYHO xe, abCypaHo;

- He ykasaHa amunus, UMs 1 OTYECTBO MaTepu, POA 3aHATWIA, faTa eé POXOEHWs W faTta CMepTy,
NPUYMHA CMEPTU U MECTO 3aXOPOHEHUS. TO eCTb aHKETUPYEMOE NULIO He 3HAEeT OCHOBHbIE Buorpaduyeckue
[aHHble CBOEN MaTepy, YTo, KOHEYHO xe, abCypaHo;

- He yKa3aHa hamunns, UMs 1 OTYECTBO MyXa, ero Bo3pacT. Pof 3aHATUI Myxa ykasaH He NpaBusibHO.
B OcbmumansHom brorpacum ykasaHo, 4to Myx Lensa BeTepuHap [22, 422-428];

- He yKa3aHbl (hamunus, UMsi M 0TYECTBO CTapLuero bpata (FH), u ero Bo3pacT;

- He ykasaHbl hamunus, UMst 1 0TYECTBO cpeaHero bpata (Mcaak, Nue Maiiep, Vuxok-Meep, U3ak), n
€ro BO3pacT;

- HE YKa3aHa hamunus, MMs M 0TYECTBO Mnaawero Bpata (OMunb), ero BospacT. Pog 3aHATUN ykadaH
KaK «arpoHOM», YTO He NpaBuUnbHO [22, 422-428]. Ha Havano 1924 r. dmunb cTygeHT [JoHckoro rocygap-
CTBEHHOrO YHMBEPCUTETA, PakynbTET BUONOrK, rae OH YUMTCS No cneuuansHocTy Buonor v 3ooror [5, 111];

- He ykasaHa hamunus, UMs M 0T4ECTBO MNajLLen CecTpbl, aTa eé poXaeHUs U aata CMepTu, Npu4yu-
Ha CMEPTW U MECTO 3aXOPOHeHus [22, 422-428];

B nyHkTe 9 UMywwecTBeHHOE NOMOXKEHME.

YkasaHo, 4To sKoObl «HU ¥ K020 HUYe20 Hemy. YT He NpaBubHO: y OTLA eCTb HEABWKUMOCTb B EBpO-
ne [6, 20], oH TaKxke BNageeT KBAPTMPOM B ANIMTHOM Aome B I. PocToBe-Ha-[loHy, Gpat Omunb Takke Bnageet
KBapTUPOW B ANUTHOM OMe B I. PocToBe-Ha-[loHy, MyX BnafeeT KBapTMpon B I. PoctoBe-Ha-[oHy;

B nyHkte 10 O6pa3oBaHue. Kakoe, koraa u rae OKOH4MN yuyebHoe 3aBefeHue.

- YKa3aHo, 4To Akobbl 06Liee obpasoBaHue nonyuuna B r. PoctoBe-Ha-[loHy - «8 knaccos EkamepuHuH-
CKOU XeHCKoU euMHasuuy [22,422-428]. ®opmarbHO 3TO 03HAYaeT, YTo Npoyymnack 8 KaccoB rMMHaswm, HO
aTTecTar He noryyuna, To eCTb He OKOHuMNa rMMHasmio. [lata 0byyeHus He ykasaHa. He ykasaHo 0 Harpaxge-
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HWK 30M10TON MeAarbto 3a OTIIMYHYIO YCMEBAEMOCTb B MMMHa3nu, XoTa B OdmumanbHon 6uorpadmm ykasaHHo,
4yTO AK0ObI «LLleliea 3omomyro medanb nonyqunay [6, 52). ®akT Toro, yTo LLeiBa He OKOHUMNA MMMHa3No, NOa-
TBepaaeT uccneposatens CrenaHoB C.C. B HayuHoi pabote «[cuxonorust B nuuax»: «CabuHa OKOHYUMB
2UMHa3uK He cymerna. [locrie OKOHYaHUs 80CbMU Klaccos y Heé 0bHapyxunock HepeHoe paccmpolicmeo, no-
8UOUMOMY, OmYyacmu cnpPo8oUUPOBaHHOE cMepmMbI0 e€ Mradweli cecmpbl Amunuuy. [21, 139].

- He yKa3aHO Kakoe, Korfa M rae OKOHYEHO Bbicllee y4ebHOe 3aBefeHne U Mo Kakon creumansHOCTL.
HanucaHo kpainHe Ge3rpamoTHo: «mel. hakynbmem 6 Llopuxe u med.-nedonoe. paboma npu XKeHesckom
uHcm. Pyccoy [22, 422-428];

B nyHkre 13. MpebbiBaHMe Ha rpaxaaHcKon cnyxoe u «no cosemckoll cryx6e.

- yKa3aHo, 4To ¢ ceHTbps 1923 r. paboTaeT cpasy B TPEX roCyAapCTBEHHbIX yupexaeHueM. Yto nps-
MO [0Ka3blBaeT, NMPUHAANEXHOCTb aHKETMPYEMOrO Nuua K TPOLKWCTCKUM CTPYKTypaM, MOCKOMbKY MMEHHO
TPOLKUCTbI MO NpubbITM0 M3 EBponbl B PCOCP cpasy ke 3aHuMani BaxHbIe rocyaapCTBEHHbIE LOIMKHOCTH,
BbITECHS NP 3TOM NpeACTaBUTENen KOPEHHbIX HaLWMOHaNbHOCTEN U3 rOCYAAPCTBEHHOMO YNPaBMEHUs], YTo
HaHoOCUIO KonoccanbHblx yuwepb Poccun. MybutensHyto ponb Tpoukuama Ha Tepputopum PCOCP (CCCP,
coBpeMeHHomn Poccuu) onncaHa Huxe;

B nyHkTe 15. [puHaaneXHOCTb K NONUTUYECKUM NapTUAM.

- YKa3aHo, 4YT0 «Hu K Kakol napmuu Hukoe0a He npuHadnexana» [22,422-428). Yto He npaBunbHO,
(hakTuyeckm LLensa, Tpn €€ BpaTa, MyX 1 OTeL UMENU NPUHAANEXHOCTb K rpynnuposke Jlba Tpoykoro (Men-
6a [laBngosnya bpoHwTeitHa) u 6binu akTUBHLIMK €€ aestensamu. ['yOuTenbHyto ponb TPOLKM3Ma Ha Teppu-
Topun PCOCP (CCCP, coBpemeHHoi Poccum) onucaHa Huke;

B nyHkTe 16. [puynHbI yBONLHEHMSA € NOCNEAHEro MecTa CnyxXobl.

- YKa3aHo, 4Yto «Hu omkyda ygoneHa He bbinoy [22, 422-428). Yto abcypaHo. Beab oHa sikobbl paboTa-
na 8 EBpone Bpavom-ncuxonorom ¢ 1911 no 1923 rr. CnegosatensHo, (hopManbHO B aHKETE yKas3aHo, YTo 40
3anofiHEHUs 3TOM aHKETbl aHKeTUpyeMoe NULo Hurge He paboTano 370 MOATBEPXAAET, YTO aHKETUPYEMOe
TULIO CKPbIBAET CBOKO HACTOSLLYHO AesTernbHOCTL B EBpone [0 Bble3ada Ha Tepputopun Poccuu;

B nyHkTe 17. MpuHagnexHocTb K Npodhcoro3am U KakoMy UMEHHO.

- Yka3aHo «PabomHukoe npoceeweHusi» [22, 422-428). YTo He TOYHO M HE KOHKpeTHO. Heobxoaumo
BbINo yKa3aTb, Korga OHa NpUHATA B YNeHbl NPOgCo03a, HOMEP NPOCOK3HOMO buneta 1 B Kako MMEHHO
OpraHu3auum coCcToUT Ha y4éTe. HaumeHoBaHue npodcotosa Heobxoanmo Obino ykasaTb nonHoe: «Bcepoc-
cutickuti npoghcoro3 pabomHUKO8 npocseweHus» [23].

B nynkte 19. NpuBnekancsa nu K cyaebHON OTBETCTBEHHOCTH, KOrAa, rae, 3a 4To, coAepxaHue
npurosopa.

- He ykasaHo, yTo LLlenBa npuenekanacs k cygy B LWeenuapum B 1915 1. [5, 80-81].

B nyHkTe 21. 3aHMMancsa nu Hay4Hon paboTom KTO-HMOYAbL U3 Ballel CeMbU, KTO UMEHHO.

- YKa3aHO He NpaBWuIbHO O TpeTbeM bparte, skobbl «...mpemul pabomaem no azpoHomuu (Pocmog-Ha-
LoHy)» [22, 422-428). Tpexae BCeEro, He ykasaHo ero UMsi, 0T4eCTBO U hamunust. Pog 3aHaTui TpeTbero bpa-
Ta yKa3aH Takke He npaBunbHO, TpeTU 6pat Omunb B anpene 1924 r. 6bin CTyAEHTOM U «N0 a2POHOMUUY HE
pabotan. Takas rpybas owmnbka He MoxeT ObiTb 0ObACHEHA NMOXO NamsATb aHKETUPYEMOrO Nuua, 310
NpsIMOE [10Ka3aTENbCTBO TOr0, YTO aHKETY 3anonHseT He LLeiBa, a Hekoe nuuo, BhlgatoLlee cebs 3a Leiso;

B nyHkTe 22. Bbinu nu 3a rpaHuLen, Koraa, Kak faonro, uenb npebbiBaHWUA, ecnu paboTtana, To
yKaxuTe rae.

- fata npebbiBaHWa 3a rpaHuLeit ykasaHa ¢ 1905 no 1923 rr., B To Bpems kak B OcuumansHomn buo-
rpachum ykasaHo, 4to Lensa skobel Gbina 3a rpanuuen ¢ 1904 no 1923 rr. [6, 377-380];

- He yKka3aHbl aaTbl Akobbl paboThl LWensa B Lilopuxckoi NCMxmaTpuyeckoin KIMHUKE U BO BHYTPEHHEN
KnuHuke y npodpeccopa Alixrapepa. YkasaHo «kozda moyHo He nomHi» [22, 425]. Yto coBepLueHHo abeypa-
HO, BEb OHa Kak pa3 13 aTux CTPYKTyp yBonunack nepeg noesakon B Poccuto. ®aktuyecku Lensa ckpbiBaeT
CBEEHMS O CBOE HaCcTosILeN Lenu npuesga B Poccuto n 06 eé npebbiBaHun B EBPONEItCKOM LIEHTPE NCMXO-
nornyeckux onepaunin (ELIMO) nepen noeaakon B PCOCP. To ecTb CKpbIBAET CBOE y4acTWE B LUMMOHCKOW W
AVBEPCUOHHON aesTenbHocTh npoTus CoBeTckon Bnacty;
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B nyHkte 23.3. Ckonbko net npogomkanacb Bawa noarotoButenbHas pabota fo nepBoro ca-
MOCTOATENbLHOr0 UCCNEAOBAHMUS. .., YKaXNTE TEMY.

- OTBETbI [aHbl HE MO CYLEeCTBY 3afaHHbIX BOMPOCOB O MOATOTOBUTENLHOW AEATENbHOCTU. TO eCTb
TaKKe COKPLITO COyvacTue B AeATeNbHOCTM CneLcnyxb MHOCTpaHHbIX rocyaapcTs;

- YKas3aHo, 4YTo «Ha 3-em (mpembem) Kypce yHusepcumema yxe nopyyeHbl caMocCmosmesibHble UC-
credosaHusi». A TaKke ykasaHo, YTo SIKoObl O NEPBOMO NeyaTHOro Tpyaa NoAroTOBUTENbHbIN Nepuog cocTa-
BUN 6 (WecTb) neT. [22, 422-428]. 311 cBefeHus abeypaHbl. B OduumansHoin buorpadum ykasaHo, 4to siko-
6ol Lensa noctynuna B yHueepcuteT Litopuxa B 1905 r. CnegoBaTenbHO, TPETUI Kype Y HEE Bbin B y4eOHbIN
rog 1907-1908 rr. [MepBoe neyaTHoE U3AaHUe Y He€ SKoObI BbILWIO cnycTa 6 (wecTb) NeT nocne Havana ca-
MOCTOSITENbHbBIX UCCEA0BaHWA, TO €CTb He paHee KoHua 1913 r. (unm Havana 1914 r.);

CnepgoBatenbHO, BCe Hay4Hble paboTbl, NpunuckiBaemMble e, v BbinyLleHHble paHee koHuya 1913 T.
He MoryT BbITb €€ paboTamu. ITO B 04epeaHOMN pas fokasbiBaeT danbcudukaumio npuHaanexHocty Leinsa
Hay4HbIX paboT «O ncuxonoaudeckom codepxaHuu 00Ho20 cnydas wusogppeHuuy 1911 r. n «Jecmpykyus
KaKk npu4duHa cmaHosneHus» 1912 r.;

B nyHkTe 23.4. Ecnu Bbl caanu ycTHOe MarucTepckoe, AOKTOPCKOE UCNbITaHWe, yKaXxuTe rae, Ko-
raa v no Kakom cneumanbHOCTM.

- He yka3aHbl 0b6s13aTenbHble JaHHble, — rAe 1 Korda cAaHbl MarucTepckue Unm JOKTOPCKME UCTbITaHWS
[22, 422-428). Takum obpasom, Lensa npusHana akt OTCYTCTBUS Y HEE BbICLUErO (MarucTepckoro) obpaso-
BaHMWS N HAaY4YHOW CTEMEHM;

B nyHkTe 23.5. Ecnu Bbl 3awutunm fOKTOPCKYH AUCCEpTaLMIO, YKaXuTe KOraa, rae U yKaxure
Temy.

- He ykasaHo Korga u rge 6bina 3awmra gucceptaumn. [JaH HecypasHblid OTBET: HA HEMELKOM Si3blKe
NPMBEAEHO Ha3BaHWe HayyHoW ctaTbu «O NCUXom02u4ecKoM CcoOepXaHuu 00HO20 Cry4yas WU30ghpeHuU»,
ony6nnKoBaHHOM B HAYYHOM eXerofHuKe Ans NCUX0aHanMTUKOB W NCMXONaTonoros [22, 422-428). Mpu atom
HaWMeHOBaHWe Hay4yHOW paboThbl ykasaHo C rpamMaT4eckomn oLwnbkon. HanMmeHoBaHMe XypHana Takke yka-
3aHO He NpaBWMbHO, YTO HEBO3MOXHO B YCoBusX, korda skobel LLeiise B TeyeHun 6onee yem 13 net atoT
XYpHan cucTemMaTnyeckn 1ydana u MHoro pa3s sakobbl B HEM nybnukoBanack. MOCKOMbKy He yKa3aHo rae, Ko-
roa v Ha kakylo Temy bbina 3aliura QuccepTaumm Ha NPUCBOEHUE HayYHOW CTEMEHW JOKTOPa, TO (haKTUYECKM
NPU3HAETCS OTCYTCTBIE HAYYHOM CTENEHW Y aHKETMPYEMOro nuua [22, 425];

MyHkTbI 24 1 25. UMeeT nu nevaTHble TPyAbI.

- 3aMofHeHb! He KOpPPeKTHO. KonmnyecTBo HayyHbIX paboT ykasaHo kak «npubnusumernsHo 30». He yka-
3aHO KOHKPETHO MO KaXAOMY HauMEHOBAHMUIO, - KaKOE YMCMO HayYHbIX KHUT, OPOLLIOP W ra3eTHbIX CTaTen ume-
€T aHKeTUpyemoe nuuo [22, 422-428). Mo Kakoi-To0 NPUYMHE aHKETUPYEMOE MU0, YTBEPXDAtOLLEE, YTO ny6-
TNIUKYET HayyHble paboTbl, He MMEET Nog PYKOW CMCKa CBOWX Hay4HbIX paboT, M XypHaroB C OCHOBHLIMU pa-
BoTamu, KOTOpbIE NOCIY)XUIN OCHOBAHUEM AN AKOObI NPUCBOEHMS €M HAYYHOTO 3BaHUS;

- 3TOM Xe MyHKTe yKa3aHo, 4YTo sKobbl B 1911 r. BbinywweHa HayyHas pabota o6bEMOM 72 CTpaHuLpbI,
skobbl B 1912 r. BbInyLleHa HayyHasi pabota o6bémom 39 cTpanuu, a nodaHee B 1922-1923 rr. 06bémom 20 -
25 cTpaHuupl [22, 422-428]. Yto abcypaHo. Beab no mepe HapaboTkum MaTepnanoB y Y4EHbIX 0ObEM BbinyC-
kaeMblx paboT HapacTaeT. A y aHKeTUPyeMOro inua 3T0T 06bEM He TONbKO YBbIBAET, HO 1 CTAHOBUTCSH MEHeE
aKTyanbHbIM, PaKTUYECKN He NPEACTaBNSHOLMM HU KaKOW HayYHOW LEHHOCTW. JTO Takke NOATBEPXAAET, YTo
nepBble ABe Hay4yHble cTatbi 1911 1. 1 1912 1., yKasaHHbIe B NyHKTe 25, He MOryT NpUHaAnexaTb aHKeTupye-
MOMY nuLy;

B nyHkTe 27. Y4yacTBOBanu nu B cbe3aax, KoHepeHumax, koraa, rae u kem 6b1n aenermpoBaH.

- He AaHbl OTBETHI MO CYLLECTBY, - KOrAa, rae, B Kakux Cbe3dax U KOH(EpEeHUMsX y4acTBoBana, 1 kem
Obina genervposaHa [22, 422-428]. ®akTuyeckn B aHKeTe He JaH OTBET Ha BaXHEWLWW BONPOC 06 OCHOBHOM
(HacTosILen) [esTenbHOCTU aHKETUPYEMOTO Nnua. ITO SBMSETCS CYLLECTBEHHBIM HApYyLLEHWEM NOpsaKa 3a-
MOMHEHUS aHKETbI, - NPOSIBMISETCS YKNOHEHUE OT 3afaHHbIX MPSMbIX BOMPOCOB, HA KOTOPble AOMKHbI ObiTh
AaHbl NPSIMbIE, HE ABYCMbICTIEHHbIE OTBETI;

B 3aknioveHun aHKeTbl He ykadaHa TOYHas [aTa eé 3aroriHeHus, - He ykasaH Mecsl U AeHb 3anosHe-
HWA [22, 422-428]. YT0 S9BNSETCS CYLLECTBEHHbIM ANS NMPU3HAHNS aHKETbI IOPUANYECKN HE KOPPEKTHOM.
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OuyeHb BaXHO TO, YTO B aHKETE He yKalaHbl AaHHble 0 JOKYMEHTaX, NOATBEPXAALMX 0bpasoBaHie 1
HayYHYI0 CTeneHb aHKeTUpYemoro nuua. He ykaszaHa uHGopmMaums o TOM, KakuM CBUAETENbCTBOM NOATBep-
XOaeTCcs OKOHYaHWe TMMHA3MM UMK LWKOSbI: HOMEpP, MECTO U AaTa BblAauu Takoro CBUAETENbCTBA, yypexae-
HWe, oopMuMBLLEE CBUAETENBCTBO U HOMEP 3anuCK B rOCYAapPCTBEHHOM peecTpe. He yka3aHa OCHOBHas WH-
(hopmaums 0 OKYMEHTE (AUnnome), NOATBEPXAAIOLLEM NMONyYeHne BbicLLero 0bpa3oBaHmMs: kakon opraHu3a-
Lyen amnnoMm opopMIIEH, ero HOMep, MECTO W AaTa Bblgayu, HOMep 3anucy B rocydapCTBEHHOM peecTpe. He
yKkasaHa OCHOBHas WHopMaLus O AWNNIoMe, CBUAETENLCTBYIOWEM O NpuUcBOeHUN LLeinBa y4EHON CTeneHwm,
KaKoW opraHusauuen Auniom oopMIeH, ero Homep, MecTo 1 JaTa Bblgauu, HOMep 3anucu B rocyfapCcTBeH-
HOM peecTpe.

OTcyTCTBYET B KAa4eCTBE NPUNOXEHUS K aHKETE CMMCOK Hay4HbIX paboT Ha AaTy COCTaBMEHWUS aHKETbI.
Cnm1cok Hay4HbIx paboT obsizaTeneH B TakOM cnydvae, MOCKOSbKY aHKeTUpyeMOoe NINLO HayYHbIN COTPYOHUK.
Cnm1cok Hay4HbIX paboT JomkeH BbITb NOANMCAH couckaTeneM W 3aBepeH PyKOBOACTBOM Hay4YHOro unu yye 6-
HOrO YYpexaeHms.

Takum 0b6pasom, aHKeTa 3arnofiHeHa He KOPPEKTHO, B HEW OTCYTCTBYET BaxHeMLlas MHGopMaums no
MHOrMMM MyHKTaM, a B HEKOTOPbIX MyHKTax MH(hOpMaLWs UCKaxeHa. B OTHOLIEHUM nuya, 3anonHMBLUETO aHKe-
Ty, BOMKHa Oblna HasHavyeHa JONOMHUTENbHAs NPOBepKa, KOHTPPa3BeabIBaTENbHBIMIA OpraHamMu COCTaBMNEHO
NPOBEPOYHOE [en0, KOTOPOE, BHE BCAKOrO COMHEHMS], 3aKOHYMUIOCH Obl YroMoBHbIM AefioM 1 apectoMm. [lo-
CKOMbKY HW Kakon WHdhopmauumn o MecTe npebbiBaHus u gestensHocTu LWensa (Cabunbl Wnunbpeitd) nocne
3anoriHeHUs aToit aHkeTbl B 1924 . HeT, TO OHa unu Bbina 3agepxaHa W HelTpanu3oBaHa Kak LNWOHKa (4u-
BEpCaHTKa), Unu [0 eé 3afepxaHus (apecta), OHa ycrena BblexaTb U3 Poccum (CKpbITbCA, NEPENTU Ha Hene-
rafnibHOE MOMOXEHME).

UTO 1 NPOM30LLIIO, — HEKast XeHLMHa, 3anoHUBLLIAs aHKeTy, bonee He paboTana B 3TOM y4peXaeHUN.

MecTto npebbiBanust LLeinsa ¢ 1924 r. 0o 1941 r. HM KeM He ONMCLIBAETCS, apXMBHbIE MaTepuarbl O HeW
n 06 e€ obenx Joyepsx 3a ATOT NEPUOA NOMHOCTLI OTCYTCTBYHT. B onybnukosaHHon B 2017 . Hay4HOM pa-
6ote o LeiBa pocToBckoro npoceccopa bepmyc npsmo ykasaHo, Yto « Edsa /iu nonHas buoepaghusi CabuHbi
WnunepelH 6ydem koeda-HUby0b HanucaHa — ceudemernibcmea 0 00f2uX nepuodax ee XusHu 80 8mopol
nonosuHe 20-bix U 30-bix 22. CAUWKOM HeONpPedeneHHbI, NOBEPXHOCMHbI U He0ocmosepHbI» [13, 14-57].

Ha ocHoBaHuM NnpuBeAEHHbIX UCCneaoBaHWIA crneayeT caenatb BbIBOA, YTO NULIO, 3anONHMBLLIEE
aHkeTy, He aBnanocb CabuHon LUnunbpeiiH (LWensa HadtynbeBon Wedptens). [Jaxe ecnv oHa 1 Gbina
ncuxmnyecky GomnbHOM, kak 3T0 MHOTO pas3 ykasaHo B OdmumansHomn Buorpadum LWensa [6, 54-90], To 0TBETUTL
Ha BONPOCHI O 1aTe CBOEr0 POXAEHUS, O NOSHOM UMEHU CBOEro OTLa, O NOSTHOM UMEHU CBOEN MaTepu, O nor-
HOM MMEHW 1 pofe 3aHsATUI CBOero MnagLwero Gparta, oHa cmorna bbl.

CnepoBatenbHo, no aokymeHtam LeinBa (CabuHbl WnunbpeinH) B Poccuio B ceHTAOpe 1923 r.
npuexana Hekas Apyras XeHLWuHa.

YCTaHOBUTb, KTO MMEHHO Nog uMeHeM «CabuHa LUnunbpenH» Bbexan B Poccuio B 1923 r. MOXHO no
MaTepuanam u3 «apxuea 3urmyHaa ®peiga». Apxus, KOTOPbIA NPUHATO Ha3biBaTb «apxuB 3urMyHaa dpei-
Aay», eCTb HEe UYTO MHOE, KaK apxue EBponeickoro LeHTpa ncuxonormyeckux onepauui (ELMO). 3toT apxus B
1945 1. BbIn 3axBayeH amepUKaHCKMMKM BOWCKaMn W BbiBe3eH Ha Tepputopuio CLUA. Bnocnegcteum apxve
3urmyHaa Opeiiga (Apxus ELIMO) noctynun B pacnopsikeHMM AMEPUKAHCKOO LieHTpa MCUXOMOrnyecknX one-
pauni (ganee ALMO) n okasancs Becb, Unu YacTbto, B yHuBepcutete dunauura r. CaHta-bapbapa, Ltat
Kanudophus, CLUA, (nanee «YHueepcuteta ®unauHra) rae rotoBATCS CneuuanuecTsl Ans Be4EHWs ncuxo-
nornyeckux BonH npotue Poccun (CCCP).

YHusepeuteT Gungunra B 2022 r. pa3mecTun Ha CBOEM odhuLmansHOM cante dpotorpadpuio monogoun
XEHLWMHbI ¢ nognucblo «CabuHa LnunbpelHy (puc. 4) [24].

doTorpadms HaxoauTCcs B HOBOCTHOM fneHTe yHuBepcuteTa 3a 09 mapta 2022 r.  OTHOCUTCS K 3aMeTke
0 BbIJAKLLMXCA KEHLMHaX-Ncuxonorax. 3ameTka HasbiBaeTcs «[oktop CabuHa LUnunbpenH, demmnHmucTka,
Bpay M paHHWIA NCUX0aHaNUTUMK, BHECLLAS 3HAYMTENbHbIN BKag B 06nactb ncuxonorumny [24].

Ho arta dotorpadms monoaon xeHwmHbl Ha canTe YHuBepcuteta dunauHra, ¢ NoANUCHLIO, 4YTO
ato «CabuHa LLinunbpeiH», He choTorpacdusa Lenss, a otorpadpua AHHbl Ppena, mnagwen aoyepu
aBcTpuinckoro ncuxonora 3. ®penpa [25].
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- -
Puc. 4. ®oTorpacus ¢ canta yHusepcuteTa dunamHra ¢ Haanucblo, 4To 3T0 «CabuHa LinunbpenHy.
OpHako 3to chotorpadpus AHHbI PpaHk, Mnaawen aoyepu 3. Ppenaa

OnpegenuTb 3T0 He CIOXHO, Tak kak coTorpacum AHHbl ®peig, Mnagwen Jovepn 3urmyHga ®peinaa,
LUMPOKO MpeacTaBneHbl Ha OuLManbHbIX MPaBUTENbCTBEHHBIX PECYPCAX HECKOMBbKUX CTPaH, NOCKOMbKY OHa
«BbIJAOLLAACS aHMMACKas y4€Has, aBTOp MHOTMX Hay4yHbIX paboT B 0BacT NCMXonoruu 1 ncuxoaHanusa,
npogosmkaTesnb Aena csoero otua — 3urmyHaa ®Gpeigar [25].

Cutyaumio ¢ ykasaHHOW choTorpachmeit MOMogoM XEHLWMHbI Ha oduuMansHOM cante YHuBepcuTeTa
dunanHra ¢ Hagnuebto, 4To 310 Kokl CabuHa LWnunbpeitH, Heobxoammo uccneaoBaTb 6onee noaPoLHO.

3ameTky 0 CabuHe LUnunbpeitH Ha caite YHuBepcuteTa OungyHra Hanucana 4OKTOp MCUXONOTYECKNX
Hayk Xaycen Pebekka, y KOTOPON MMEETCS MHOTONETUI CTaX Hay4HOM paboTbl ¥ MEAMLMHCKON NPaKTUKK B 06-
nactv ncyuxotepanuu. B 3ameTke gokTop Xaycen P. onucbiBaeT xu3HeHHbIN NyTb CabuHbl LUnunbpeiH, ykasbl-
BaET, YTO OHa poaunack Ha tore Poccuu, Bbina youta B 1942 r. BCneacTame XonokocTa, YTo e€ HayuHble pabo-
Tbl UcYesnu, u 4to uMs CabuHbl LLNunbpeiH fonroe Bpems Bbino 3abbiThiM 13-3a €€ CekCyanbHbIX CKaH4anoB.
«OpHako B nocnegHue AecATUNeTUs HayyHas aesTensHocTb LUnunbpelH npuerekna BHUMaHWe Wupokon 06-
LLLECTBEHHOCTY W y4€HbIX» [24]. [lokTop Xaycen P. coeTyeT cTygeHTam obpallaTtbCs B yHUBEPCUTETCKYHO G16-
NNOTEKY, rae ectb 0bLMpHble MaTepuansl 0 CabuHe LLUnunbpeitH: «bubnuoteka goktopa daiaH KunHec, umeet
3HAYMTENbBHYIO KONMNEKLMIO UCCNEeA0BaHNIN XWU3HW 1 paboTbl fokTopa CabuHbl LLUnunbpeitHy [24].

Takum obpasom, aBTop 3ameTkn Xaycen P. xopowo 3HaeT Temy «CabuHa LUnunbpeitHy», udyuuna xpa-
HAWwMecs B YHuBepcuteTe dunanHra u B UHbIX amMepukaHCKuX apxuBax Matepuansl 0 CabuHe LUnunbpeitH,
NO3TOMY OLUMBKM C NpeabsBnseMbIM Ha canTe yHuBepcuteta dunauHra noptpetom «Cabuna LUnunbpenHy»
BbITb HE MoXeT. JT0T nopTpeT CabuHbl LLUnunbpenH goktop Xaycen P., HECOMHEHHO, HaLLma B AOCTYMHbIX e
apXuBHbIX MaTepuanax. To ecTb B bubnnoteke YHusepcuteta GunamnHra unm B aMepuKkaHckux apxusax.

Ha caire yHuBepcuteTa GunauHra ata hotorpacms Haxoautes nsate net: 2022 - 2026 rr., 3a 310T nepu-
on otorpadus He Gbina yaaneHa, 1 NOANMCh Nof Hel He nonpasneHa. CabuHa LWnunbpenH nasectHas B CLUA
«y4EHas MCUXONOT M MCUXOoaHaMMUTUK», eé doTorpadhun NOMELLEHbI B ayauTopusiX U kabuHeTtax nabopaTopui
MHormx npocdounbHbIx By3oB CLUA v EBponbl, M Ha caiTax MHOTUX HayYHbIX 1 06pa3oBaTenbHbIX YYPEXOEHNA.

B nnuHbix apxvBax cembi LUNMNbPENH 1 1x NOTOMKOB Takom potorpadoum BbITb HE MOTIO, - POACTBEH-
HWKW cpa3y Obl BbISBUNW HE COOTBETCTBME IMYHOCTM Ha poTorpacmm 1 nognuceto nog Hen. B Hanbonee non-
HbIX onybrmkoBaHHbIX MaTepuanax o LLesa, 310 OdmumansHas buorpadms Lenss n COHOPHUK OHEBHWKOB
nucem LLlensa, aton potorpacmm HeT. [pyrne apxuBHbie MaTepuansl o LLeiiBa Wrpoko 13BecTHbI, NogpobHO
OnMCaHbl, MCCreaoBaHbl 1 ony6nmKkoBaHbl. B HIX aToM dhoTorpadui MONOAON XeHLMHA C NOAMUCHIO, YTO 3TO
CabuHa LWnunbpeiH, Takke HeT.
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CnepoBatenbHo, aTa goTorpadusi ¢ NOANUCHI0, YTO 3T0 «CadmHa LnunbpenH» [24], ecTb B YHuBEpP-
cuteTe dunamHra cpeay apxmeHbIX Matepuanos 0 Cabure LUnunbpent.

B cBow oyepedb apxuBHble MaTepuansl 0 CabuHe LUnunbpeitH B YHuBepcutete dunguHra moryT
UMeTb NMpoucXoxaeHne Tonbko 13 Apxuea 3. Opeitga (Apxusa ELMO), BeisesenHoro B CLUA B 1945 . B aToMm
apxvBe XpaHsATCS U areHTypHble Aena nul, BbINOMHABLKMX LUNUOHCKME 3adaHus npotue Poccun (CCCP).
AreHTypHble gena bbinu cekpeTHbIMU, AN 0BbIYHbIX UCCnefoBaTeneit He JOCTYMHbI 1 nybnukauus matepua-
II0B M3 HKX, B TOM Yucne potorpaguit, bbina He BO3MOXHA MHorue rogbl. OnepaTuBHbIA COCTaB amepukaH-
CKMX crneLcnyxb BOEHHOTO 1 MOCMEBOEHHOTO nepuoda 3Han O NPOBeAEHHbLIX onepauusx npotus Poccun u
CCCP B J0BOEHHbI 1 BOEeHHbIN nepuog. [oTomy aTy doTorpacmio MOMOAON XEHLMHbI C NOAMMCHI0 YTO 3TO
«CabuHa WnunbpeitH» 13 CEKPETHOro areHTypHoro Aena He nybnukosan. Mocne nouty 80-Tn neT xpaHeHus,
4acTb CEKPETHbIX JOKYMEHTOB apxuBa 3urMyHaa ®peiaa okasanach [OCTynHa 0OblYHBIM UCCeaoBaTeNsM,
KoTopble u onybnukosamu B 2022 r. yka3aHHy0 oTorpaduio MOMOAON KEHLLMHBI C NOANKUCHI0, YTO 3T0 «Ca-
ouHa LWnunbpenny [24].

OpHako ato ¢hoTorpacust He Lensa, a AHHbl ®pena, mnaawei govepn 3. Gpenga. CnegoBaTenbHo,
AHHa ®peng HekoTOpoe BpeMs aeicTBoBana nog nMmeHem «Cabuxa LUnunbpeiHy.

BbisicHum, B kakoe Bpems 1 rae AHHa ®peiig BbigaBana cebs 3a CabuHy LnunbpeiH. B oduumansHoi
Buorpadpum AHHbl ®peitn ykasaHo, YTo oHa pogunace B 1895 r. [25]. Ha uccneayemon dotorpacum [24] en
okono 25 — 30 neT, 10 ecTb hoTo caenaHo npumepHo B 1920 — 1925 rogax. B 310 Bpems AHHa ®peing pabo-
TaeT CO CBOMM OTLOM B EBponeiickom LieHTpe neuxonornyeckux onepauuin (ELMO). [25]. U3 Guorpacum Ar-
Hbl ®peng cnegyer, uto B 1923 — 1924 r. oHa cosepLumnna crnyxebHyto noe3aky, Ho B Brorpadum He ykasaHo
B Kakoe MMEeHHO MecTo [25]. lMockonbKy cpeau AokymeHToB apxusa 3. ®peiga, BbiBeseHHoro B CLUA B
1945 1., 6bina n ata dotorpacus AHHbl ®Opeird, HO ¢ nognuckto, 4To 310 «CabuHa LLnunbpeitH», To MOXHO
caenaTb 060CHOBaHHbIN BbIBOA, YTO B Poccuio B 1923 . no gokymeHTam Ha CabuHy LWnunbpeitH npuesxana
Mnagwas govs 3urmyHga ®penga, - AHHa Opeing. OHa ¢ ceHTabps 1923 r. no anpenb 1924 r. Haxogunoch B
r. Mockse n kOHTaKTMpOBana C ApyrMm COTpyaHUKOM EBpOMENCKOro LEeHTpa NCUXONOTMYECKUX onepauun —
ncuxonorom, npodeccopom no ncuxotexHuke W.H. LUnunbpeiiH, a Takke ¢ ero 6patom npodeccopom msnku
npn Mockosckom yHuBepcuteTe A.H. WnunbpeitH. AHHa Opeinp BbigaBana cebs 3a ux cectpy. bpatbs
LUnunbpenH n AHHa ®peing Haxoaunucb B MockBe, KOHTaKTbl MEXAY HUMM Bbinn perynspHsiMi. MoaTomy B
AHKeTe UX JaHHble yka3aHbl OCTAaTOYHO MOMHO. B TO e Bpems OCTasbHbIX CBOWUX «POACTBEHHWUKOBY» AHHA
Opeing (CabuHa LUNuMnbpeiiH) He cMorna ykasaTb NpaBWibHO, UK O HUX 3abbina.

Ha oCHOBaHWM yKa3aHHbIX UCCIeA0BaHWA fenaem BbiBog: AHHa Ppein, Mnagwas AoYb 3HaMEHUTOrO
aBCTPUICKOrO NcuxoaHanuTka 3urmyHga ®penga, B 1923-1924 rr. npueskana B Poccuio no JOKyMeHTam
CabuHbl LLnunbpenH. Okorno roga oHa Haxoaunack B Poccum - BuinonHuna Hekoe 3agaue ELLMO.

lMockonbky AHHa ®penp He 3Hana pycckoro Asbika, TO B 3TOW noesgke no Poccum eé conposoxaana
noapyra 4eTcTBa, yyeHuua 3urmyHaa ®penga, npustenbHulya ux cembm Leisa HadprynbesHa LWedTens (B
pesuyectee Mowkosuy, unu CabuHa LUnunbpenH no eé geTckoMy nackaTenbHOMY VUMEHU U BbiMbILLIIEHHOM
thammnum oTua).

To, 4yTO owwmbKa He BO3MOXHA, M YTO AEMCTBUTENBHO Ha (hoTorpacum ¢ canTa yHuBepcuteTa CaHta-
bapbapa umeHHo AHHa ®peng, a He LLeiiBa MoxHO ybeanTbesi, cpaBHMB 3Ty choTorpadmto ¢ hoTorpaduent
LLleiBa ¢ eé nacnopTa 1924 r. (puc. 5). 9ta «goTorpacms ¢ nacnopta» nomelyeHa B OcmumansHyto buorpa-
dwuto LewnBa. Mo potorpadmeir ykasaHo «CabuHa LWnunbpeitH (oTtorpacms Ha nacnopT, 1924)» [6, 353].

OTO eAMHCTBEHHan nopTpeTHas coTorpadus Lensa. OHa npegocTaBneHa CepbE3HON LUBELACKOMN Ku-
HokoMnaHuen «TaHro dunem» 13 r. CTokronbma, kotopas B 1995r. Bena cbémku unbma o Llenss B
r. Poctose-Ha-[loHy [6, 413]. B coctaBe cbémouHon rpynnbl 6bina EBa ®ensenesHa Ledtens, mnagwas
poyb LLleiiBa, koTopas noaTeepamna NOANMHHOCTL aTon dhoTorpacdmm. CrnegoBaTenbHO, UMEHHO 3Ty (hOTO-
rpaduto Ha nacnopt 1924 r. u cnegyeTt cunTaTh NOAMMHHON NPU OLIEHKe NOPTPETHOro cxoacTaa LLenss ¢ gpy-
rumu chotorpacomsimu. B 1924 r. LLenss 6bino 39 ner, - Ha oTorpadum ¢ nacnopta BO3PacT XEHLMHbI COOT-
BETCTBYET 9TOMY BO3pacTy. [1pu OLeHKe NOPTPETHOrO CXOACTBA, O4EBUAHO, YTO Ha (hoTorpacum LLenss ¢ eé
nacnopta 1924 r., [6, 353] puc. 5, n Ha doTorpadum CabuHbl nunbpeinH (AHHbl Gpeitg) okono 1923 r. [25],
puC. 4, pasHble XEHLUWHbI, - MOPTPETHOTO CXOACTBA HET. Takum 0Bpa3oM, B HaLWMX MCCNESOBaHUSX HET
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ownbkn — Ha oTo € canTta yHuBepcuteTa dungutra r. Canta-bapbapbl coBeplieHHO TouHO He LleiB3, a
nMeHHO AHHa Gpeng.

Lo~

Puc. 5. Cabuna LLinunbpeiiH (poTtorpadma Ha nacnopr, 1924. Me6exep C. buorpadusa. U3pa. PeHuke.
PocToB-Ha-[loHy. 2007 r., ctpaHuua 353, poto 19

BaxHo 1 T0, YTO WBeAcKas KMHokomnaHus dhotorpadmio ¢ nacnopta LUenBa npegocTtasuna, HO BECb
nacnopT cokpbina [2, 353]. MNpuynHa COKpbITUS BCEro nacrnopta B TOM, YTO CKPbIBAKTCS JIMYHbIE AaHHbIE
[LlenB3 — eé nomnHble UMs, OTYECTBO U hamunus, No KOTOPbIM OHA Bbedkana u Haxoaunacb B COBETCKOM
Poccun B 1923 — 1924 rr. Ha gaty npuesaa B Poccuto B 1923-1924 rr. Leinsa bbina 3amyxem 6onee 10 ner.
Mo myxy oHa «LedTenb», n noTomy e€ HacToswee nonHoe ums B 1923-1924 r. Takoe: LLlenBa Hadtynbes-
Ha LWedptens [6, 166].

Wccnenyem matepuansl o rnbenu Wensa. Fop cmeptu LWensa « 1942 2.», yka3aHHbIn Ha Memopuarb-
HoW focke B r. PoctoBe-Ha-[loHy, HE KOppekTeH. HekoTopble uccrnedoBaTenu npeanonaralT, YTo sKobbl
LLleiBa 1 0be e€ pouepu nornbmm 11-14 asrycta 1942 r. B 3mmeBckon barnke okono 3oonapka, 4To Ha CEBepo-
3anagHom okpawmHe r. PoctoBa-Ha-[loHy «emecme co ecemu egpesmu Pocmosay [6, 385]. 310 yTBEPKAEHME
He KoppekTHO. B aBrycte 1942 r. ruTnepoBckue cneLcnyxobl pacnycTunm cnyx, YTo skobbl BCe eBPen OKKynu-
poBaHHOro r. PoctoBa-Ha-floHy 11 asrycta 1942 r. aBunucb NO NpuU3bIBY E€BPEWCKOrO COBETa CTapeuLUnH
(HOgeHpaTa) Ha nyHKTbI cbopa, COBEPLUMMN NeLLniA nepexos B panoH 3oonapka, rae u bbinu paccTpensiHbl B
3mueBckoit Barnke Ha ceBepo-3anagHoit okparHe ropoga. JTa Bepcust Aepkanacb Ha ABYX OCHOBHbIX [OKY-
MeHTax: AkTa YpesBblyanHom rocygapcteeHHon kommccun Ne1231 (273/331) ot 23/30 Hosbps 1943 r. «O
pacCTPensiHHbIX W 3apbITbiX B MOTMMaX B paiioHe 2-ro 3MeeBCKOro Nocenka Ha Tepputopun YKenesHogopox-
Horo painoHa rop. PoctoBa H/[» (danee Akta Ne1231) [26, 138-142] n «Bo33BaHwue k €BPEACKOMY HACENEHNIO
rop. PoctoBa-Ha-[loHy 0 siBke 11 aBrycta 1942 r. Ha cOopHble NyHKTbI A5 nepeMeLleHnst B GesonacHble pai-
OHbl NpoxuBaHus» (Janee «Bo33saHuey). [27, 1]. OgHako 0ba 3TUX JOKYMEHTa HE KOPPEKTHbI, 3TO HEe apXWB-
Hbl€ AOKYMEHTbI, @ (DaKTUYECKM «eAUHWLbI XPaHEHWS HEM3BECTHOTO MPOUCXOXKAEHUSY.

MccnenoBaHue KOPPEKTHOCTM 3TUX ABYX «EAWHUL, XPaHEHWS! HEU3BECTHOrO NMPOUCXOXAEHUS» BbIMNOS-
HEHO B Hay4HbIX paboTtax asTopa ([opoxosa B.M.):

- «OTpaxeHne BOWH NaMsTH B JOKYMEHTaIbHbIX CBUAETENbCTBAX reHOLMAA pyCCKOro Hapoaa B Nepuoa
Benwukoir OTeuecTBEHHO BOHbI (Ha mpuMepe Memopuana namsitu xepTB (awwusma B 3mueBckoit Hanke
r. PoctoBa-Ha-[oHy) [28].

- «MccnenoBaHve NPOMCXOXAEHNS M NOANMHHOCTY «Bo33BaHNs K eBPEMCKOMY HaceneHuto r. PocToBsa-
Ha-[loHy o siBke 11 aBrycta 1942 r. Ha cbOpHble NyHKTLI ANS nepeMeLleHns B 6e3onacHble paoHbl NPOXMBa-
Huay» [29].
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B aTux HayuHbIx paboTtax caenaH BbiBog, YTo AKT 1231 UIK ot 23/30 Hosbps 1943 r. HEKOPPEKTEH, ero
cnepyeT UCKMIOYMTb U3 JoKa3aTeNbCTB paccTpena (OTpaBrneHuns) eBpeiickoro Hacenexns r. Poctosa-Ha-[oHy
11-12 aBrycta 1942 r. y Broporo 3meeBckoro nocésnka [26], a Takke 10, 4To «Bo33BaHue K eBpenckoMy Hace-
nenuto 1. PoctoBa-Ha-[loHy 0 aBke 11 asrycta 1942 r. ans nepemelleHns B 6e3onacHble panoHbl NpoXuBa-
HWS», Haxoaswwwmecs Ha xpaHeHun B TAPO [27], B BUAe ABYX OOMHAKOBbIX poTorpaduin, Crieayer cuntaThb He
KOPPEKTHbIMMU. WX Henb3st MCMoMnb30BaTh B Ka4YecTBE AOKA3aTENbCTB paccTpena eBpemnckoro Hacenexus 11-
12 aBrycta 1942 r. y 2-ro 3meeBcKoro nocénka r. Poctoea-Ha-floHy [29].

Cpenoun pokasatensCTs skobbl pacctpena espeeB 11 aBrycta 1942 r. B 3mueBckon Ganke Ha ceBepo-
3anagHoit okpaunHe r. PoctoBa-Ha-[JoHy HEKOTOpbIE UCTOPWKA MPUBOAST MPOTOKOMbI OMPOCOB HECKOMbBKUX Xi-
TenNbHUL, 2-r0 3MMEBCKOO NOCENKa v nocénka [oHnoaxoa ot 25-27 Hosbps 1943 r. [ins uccnegosaHus gocTyn-
Hbl BOCEMb YKa3aHHbIX MPOTOKOSIOB OMPOCOB MECTHbIX XuTenbHUY, [30, 143-157]. ABTOp UcCnenoBan ykasaHHble
MPOTOKOSTbI ONPOCOB MECTHBIX XUTENBHUL, B HAY4HOW paboTe «MccredogaHue npoucxoxdeHus u NOOIUHHOCMU
[Mpomokonos onpoca ceudemernell 300esiHUL 2UMIEPOBCKUX OKKynaHmMos e 3muesckoll banke Pocmosa Ha
LoHy 6 1942 2.», [31, 3724-3736] B KOTOPOW CAENaH BbIBOA, YTO YKa3aHHbIe NPOTOKOSbI «criedyem cyumamb
IOpUOUYECKU HEe KOPPEKMHbIMU U noOIexauwuMu UCKIIYeHUI0 U3 Ooka3amesibeme paccmpena (ompasrneHus)
11-12 ageycma 1942 2. espelickoeo HaceneHusi 2. Pocmoea-Ha-[oHy» [31, 3724-3736]. Ha ocHOBaHWM 3TUX
nccnenoBaHui Obin caenaH BbIBOA, YTO ONPOLLEHHbIE CBMAETENW NOATBEPXAAIOT (hakT paccTpena KpacHoap-
MenLeB, NOANOMbBLUMKOB 1 MUPHBIX xuTenen. OaHako 0 paccTpene eBPEeiickoro HaceneHns OHM yaHanu u3 cny-
XOB, pacnyLleHHbIX HEMELKUMM OKKYNaLWMOHHbIMM BACTAMM C LIEMNbo COKPbITUS hakTa OTbe3gda eBPencKoro
HaceneHus r. PocToBa-Ha-[loHy B 6e30nacHble paioHbl NPOXWBAHMS, - CTpaHbl TUTIEPOBCKON koanuumun. MH-
thopmaumo o pacctpene 11 asrycta 1942 r. Bcero eBpemckoro Hacenexus r. PoctoBa-Ha-[JoHy B paioHe 2-
ro 3MMEeBCKOro MOCENKa CregyeT CuMTaTh 3aBEAOMO FOXHOM. [10ANOXKHOCTb yKkasaHHbIX NPOTOKOMOB ONPOCOB
OYeBWaHA, OHW COCTaBMEHDI C LiENbio CO3AaHNS UCKYCCTBEHHDBIX JOKA3aTeNbCTB, CKPbIBAIOLMX NPECTYMHYIO Aes-
TEMNbHOCTb BPAXXECKOWM areHTYpHOW CETWN — aHTUCOBETCKOMO TPOLIKUCTCKOrO Karana [31, 3735].

[anbHenwume ncenegoBaHns apxmBHbIX MaTepuanos 0 cobbituax 11-12 asrycta 1942 r. B r. PocToBe-
Ha-[JoHy [ano BO3MOXHOCTb CLenaTb KaTeropuyHbli BbIBOA, YTO €BPEMCKOE HaceneHue ropoga He 6bino
NOMHOCTbIO paccTpensHo B 3mueBckon 6anke, a B OONbLUMHCTBE CBOEM Bblexano awenoHamu Bepmaxta B
CTpaHbl TMTNEPOBCKON KOANULMK, - B panoHbl BesonacHoro npoxweanus [32, 11-15].

Takum oBpazom, npeanonoxeHue, YTo skobbl LLeiBa 1 0be eé govepn norvbnu BMECTE CO BCEMU EBpE-
amu 1. PoctoBa-Ha-[JoHy mexay 11 v 14 asrycra 1942 r. [6, 380] He HaxoAAT NOATBEPXAEHWNS apXMBHbIMU L0-
kymeHTamu. [MoaTomy yka3aHHas Ha MemopuanbHomn gocke aata cmepty LienBa «1942 r.» HekoppeKkTHa.

HekoTopble eBponenckne uccnefoBaTenu ykasblBatoT Apyrylo gaty v npuandy cmeptun LWeinsa. Mo
MHEHUIO HUAEpnaHACKoro uccneposatens BauuHr A.B., uMeBLLIeN JOCTYN K apxvBaM TUTIIEPOBCKUX Chel-
cnyx0, LWenss n eé crapwas govb Mpma (PeHata) normbnn Bo BpeMsi «04epeOHbIX CManuHCKUX YUCMOK» B
1941 r. nocne nepBow okkynauuu r. Poctosa-Ha-[loHy [14, 66-78].

lNepBasi HeMeLKas okkynaums r. Poctoa-Ha-[loHy Bo Bpemsi Bennkoin OTe4ecTBEHHOM BOWHbI Annnach
¢ 21 no 29 Hosbps 1941 r. Mocne ocBobOXAEHMS ropoaa OT NEPBON OKKyNaLyMy COBETCKMMU KOHTppa3Beabl-
BaTeMNbHbIMM OpraHami Bbinn NPOBEAEHb! aKTUBHbIE MEPONPUSATUS MO BbISBIIEHWIO LUNOHOB, AWBEPCAHTOB W
NOCOBHMKOB rMTNEPOBLEB. B pe3ynbtate MHOrMe U3 HIUX Bbinu 3aaepxaHbl U NPUBNEYEHbI K Cyay BOEHHOrO
TpubyHana. B pabote wwBenuapckon nucatensHulpl Puxebexep C. «Cabuna LLUnunbpeitH. buorpadus» yka-
3aHO, YTO MO CBEOEHUSIM HeMeLkux creucnyxb nocne oTxoga HEMELKMX BOWCK B Hostope 1941r. u3
r. PoctoBa-Ha-[loHy «HKBL nposeno 6onbwyto Yucmky cpedu espeeg Pocmosa U paccmpensno OKOmo
80CbMUCOM Yer108eK, N0003pesaeMbix 8 KornabopayuoHusme ¢ Hemuamuy [6, 275]. Ita nHdopmaumsa nveet
MPOUCXOXAEHNE TOMBKO OT FMTNEPOBCKMX Crewcnyx6, NOCKONbKY COBETCKUE KOHTppa3BeablBaTeNbHbIE Opra-
Hbl O HACTOSILLETO BPEMEHM TaKyto MH(OPMALIO He NyBnnKyioT.

O Bo3moxHow rbenu LLleiBa BCneacTBie OEATENBHOCTU COBETCKUX KOHTPPa3BedblBaTENbHbIX Opra-
HoB, 1 rbenu Bonee 1000 (oaHO ThICSYM) EBPEEB B CBA3M C NEPBOI OKKynauuen r. PoctoBa-Ha-[loHy Takxke
yka3aHo B kHure JlotaHa. B 4acTHOCTM Tam yka3aHo, YTO «8 yCr108UsiX 80eHH020 epemeHu CabuHa moena, co-
8epweHo 060CHO8aHHO, OnacambCs penpecculi N0 OMHOWEHUK K cebe u caoumM AoYepsiM CO CMOPOHBI CO-
gemckux eracmell, ma kak oHa 00/120€ 8pemsl npoxueana 3a epaHuyel u bbina cecmpoll mpéx paccmpe-
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NsHHbIX neped 8olHOU «8pazos Hapoday [5, 90]. Tam xe nogpobHO onncaHa cUTyauus C NepBOi OKKynauue
r. PoctoBa-Ha-[loHy, anmBlascs ¢ 21 no 29 Hosbps 1941 1. n ykasaHo, 4TO «8 3mo 8pems bbinu youmel
ceblle mbicsayu pocmosckux espeesy [5, 90].

Takum obpa3om, MHeHue uccnepgosatens Banuur A.B., o Tom, yTto LLleMB3 1 eé crapwas aovb
PenaTa 6b1nM rUTNEPOBCKMMM WINMOHAMKU M paccTpensiHbl opraHamv HKB[] B koHue 1941 r., nogTteep-
xpaetcs uccnegosaHusmu Puxedexep C. n uccnegoanmsamu Jlotana.

BaxHO M TO, YTO POCTOBCKME KpaeBedbl CMOrMM YCTaHOBWUTbL W NOAPOBHO onucaTb akT Toro, YTo
mnagwas goub LWensa nocne BonHbI okasanack B benbruun. B kHure Ycauésom J1.U. «lyTelectsus no ropogy
PocToBy-Ha-[loHy» ykasaHo: «B 1995 2. us benbeuu 8 Pocmog npuesxarna emopas doub» [33, 21]. B kHure
BonowwuHoson J1.9. «[lyLwKuHCKas ynuua» Takke ykasaHo, 4To «...8 1995 2. u3 benbeuu npuexana emopas
0oub cynpyeos LnunbpelHosy [34, 47]. 310 Takke onpoBepraeT Bepcuto 06 skobbl rbenu Lensa n obenx
eé poyepen B aBrycte 1942 .

[locTaToyHO OCHOBaHMI cunTaTh, YTo LLeiBa BGbina coTpyaHuLEen HeMeLKON BOEHHON pa3Beakn — Ab-
Bepa. [ins coTpyAHWYECTBA C rUTNepoBCkuMy cnelcnyxbamu y LLienBs Bbla CTOMKUMIA MOTUB, - MPUYACTHOCTb K
TPOLKUCTCKUM Kpyram, paccTpen Tpéx eé bpaTtbeB no npurosopy Cyada 3a LUNMOHaX B NOMb3y MMTNEPOBCKON
['epmMaHumM 1 3a NPUHAAIEXHOCTb K TEPPOPUCTYECKUM opraHu3aumsam [6, 380], apecT oTla no No4O3PEHMIO B
LUNMOHaXe B nonb3y M'epmanuu, 1 ero nocnegyrowas rubens B 1938 r. Bo Bpems ounieHus Cosetckoro Coto-
3a ot TpoukucToB [6, 380]. Myx LLieiBa Takke Nogo3peBancs B LUNMOHAXE B NOMb3Y MUTNIEPOBCKOM ['epMaHmm,
B 1937 r. OH TO N yMMPAET OT CEPAEYHOro NPUCTYNa, onacasicb apecta, To v Obin 3acTpeneH Npu 3agepxa-
Huw [6, 380]. Obe eé poyepu Oblnn HEKOTOPOE BPeMs KonnabopaumoHUCTamm - NPUCIYXMBanu rTnepoBLam
B nepuog okkynauwmu, 6binm MysbikaHTaMu Hemewkoro Teatpa [5, 90].

MMpUHAANEeXHOCTb BCEX B3POCHbIX POACTBEHHWKOB LLEMBS K TPOLKMCTCKAM OpraHu3aumsm siBnsieTcs
rnaBHbIM MOTUBOM UX AesTenbHocTu npotue Cosetckoro Coto3a (Poccum). O CyLHOCTM TPOLKM3Ma yKa3aHo
BO MHOMX Hay4HbIX MCTOYHUKAX. Tak HakaHyHe Benukoin OTe4ecTBEHHOI BOMHLI Ha JTeHUHrpaackon obnacT-
HO NapTKOH(EPEHLMN 1 Ha COBELLaHUM cekpeTapei napTkomMoB JleHnHrpaaa Obin 3auntaH goknag «O He-
KomopblX Memodax U npuémax UHOCMPaHHbIX pa3gedbieameribHbIX OpeaHo8 U UX  MPOUKUCMCKO-
byxapuHckol azeHmypbI». B poknage ykasaHo: « CospeMeHHb Il mpouKu3mM ecmb He NOMUMUYecKkoe meyeHue
8 paboyem Knacce, a becnpuHyunHas u 6esbideliHas 6aH0a epedumenell, 0usepcaHmMos, pas3sedyuKkos, Wnu-
OHO8, ybully, 6aH0a 3aknambix epa2os paboyezo Knacca, delicmeyouux no Halmy y pa3eedbieame ibHbIX
0p2aHo8 UHOCMpaHHbIX 20cydapcmey [35, 24).

CoBeTckne MCTOPUKN-CHPOHTOBMKK cpady nocne Benukon OTevecTBEHHOW BOMHbI B HOsIpe 1945,
NPsMO yKa3anu KTO Takue TPOLKWUCTbI: «[T1agHbIM 800XHO8UMENEM U OpeaHu3amopom eceli amol 6aHObI
ybuliy, u wnuoHos bbin uyda Tpoukud... OHU (mpoukucmsi) eomosunu nopaxeHue CCCP g cnyyae Hanade-
HUSI Ha He20 UMNepuanucmos, OHU cmanu nopaxeHyamu N0 OMHOWEHUI0 K paboye-KpecmbsHCKOMY 20Cy-
Oapcmey, OHU cmariu hpe3peHHbIMU Cly2amMu U aeeHmamu HEMEUKO-SINOHCKUX ¢ghawiucmosy [36, 312].

Haunbonee spko OTHOLLEHWE TPOLIKUCTOB K PyCCKOMY Hapody, K Lienv CBOen AeATeNbHOCTW NuAep TpoL-
knctckoro aswkeHns Jles Tpoukwit (Nleitba [JaBuoosny BpoHLTelH) Boickadan B cBoen bpoltope « OKTabp b-
ckast pesontouus»: ECnm Mbl BoIMrpaeM peBonoumio, pasaasuM Poceuio, To Ha norpebarnbHbix eé 06nomkax
YKpEnum CBO BIaCTb U CTaHEM TOM CUMOW, KOTOpas BECb MUP MOCTABMUT Ha KoneHu... [yTém Teppopa, Kpo-
BaBblX 6aHb Mbl JOBEEM PYCCKMX 4O KMBOTHOTO COCTOSHWSA. Hallm IOHOLWM B KOXaHbIX TYXypKax, CbIHOBbS
yacosblx gen Opgeccol 1 Opum, Fomens u BUHHWLBI YMEKOT BEIMKONENHO 1 BOCXUTUTENBHO HEHaBMAETb BCE
PYCCKOE, «C KaKuM Haclia0eHueM OHU (hu3uyecKu yHUYmMoxarom pycckyto UHMesIu2eHyur: ogpuye-
poe, UH)eHepoes, yyumernel, C8sILeHHUKOB, 2eHepasos, a2poHOMO8, akademukos, nucamenet!» [37].

Takum 06pasom, u LLenBa n e€ bnnskne poaCcTBEHHNKN HakaHyHe W B Havane Benukoi OTeyecTBeHHOM
BOWHbI OTHOCUIIN cebst K TPOLKMCTaM, KOTOPbIX COBECTKUIA HAapoA cunTan Bparamu Hapoga. MHorve n3 Tpou-
KNCTOB haKTU4eckn Obinm rTnepoBCKMM LUNMOHaM U ausepcaHTam. Cygom Tpu eé€ bpata Obinu npuaHaHbl
BMHOBHbIMU B LUMMOHAXe U B OEATENbHOCTU TEPPOPUCTAYECKUX OpraHu3auuil, 1 paccTpensHbl 3a 310. He-
CMOTPS Ha BbICKa3blBaHUsI HEKOTOPbIX Guorpadios Lenss, uto eé Bpatbs Obinn SKkobbl peabunuMTMpoBaH.I,
LOKyMeHTOB 06 ux peabunutaumv Hn B OduymansHoin Buorpagum LLeirsa, H1 B COOpHIKE OHEBHUKOB M M-
cem LLenss Het [5] n [6].
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HeT HW kakux ocHoBaHMI cunTaTh LLleiBa BblgatoLlencs YH4EHON, NCUX0aHANMUTUKOM, NpenoaasaTenem
W BPa4oM.

N3 OdmumansHon Guorpacoum LLieinBa cnepyer, 4to oHa Bbina neuxunyeckorn GonbHOM (aeTckoe cnabo-
yMue, a 3aTeM Wu3opeHus napaHougansHoro Tuna) [6, 54-90]. Mo3ToMy OKOHYMTL MMMHA3MI0, a TaK Xe no-
NyYnTb YHUBEPCUTETCKOE 0Opa30BaHKe OHa He Morna.

B OdmumansHon 6uorpacum LeinBa ykasaHo, 4TO cpasy Mo OKOHYaHUM YHUBEPCUTETA OHA SKOObI 3a-
wuTuna B ceHtabpe 1911 r. guccepraumio. Akobbl Tema eé gucceptauum «O ncuxono2udeckom codepxaHuu
00H020 cryqas wusogppeHuu (Dementia praecox)» [39]. Mpu yrnybneHHOM uccnefoBaHum 3Ton nybnukaumm
yCTaHaBIMBAETCH, YTO YKkaszaHHas HayyHast paboTa HanucaHa HemeLukuM MyxumHon S.Spielrain (Hem.), a He
LLleiBa. Ha aTomM 0cHOBaHMM nonyyexue LLenBa Hay4HOro 3BaHuUs NOSHOCTLIO ONPOBEPraeTCs.

Mpu nccnegoBaHum nybnnkaumin xypHana «ExerogHuk ncuxoaHanUTUYECKUX U NCUXONATOMOrMYECKMX
nccnegosaHuidy 3a 1911 n 1912 rr., ¢ Hay4HbIMK CTaTbsIMM, KOOI NpUHagnexaswux Lensa, Heobxoammo
NPUHUMATL BO BHUMAHME, YTO 3T XKypHarbl AOCTYMHbI TOMbKO B NEKTPOHHOM BUAe M3 XpaHunuLy, Gubnuote-
kv yHMBepcuTeTa ropoga TopoHTo, KaHaga, Kyda aTu XypHanbl nocTynunm nuwb B 1996 r. [39].

HagéxHOCTb MPOUCXOXAEHUS YKa3aHHbIX XYPHANOB BbI3blIBAET COMHEHME, TaK Kak OHU B BUAE poO-
TaNPUHTHBIX U34aHUiA NOSBUNKCL B BrbrnmoTteke yHMBEpcuTeTa TOPOHTO B pasrap WHMOPMALMOHHON BOMHbI
npotus CCCP (Poccun) UMeHHO B TO BpeMsl, KOrga ctanu COCTaBnATbCs NyOrmkauun O «reHuanbHOCTU»
LWensa.

B HacTosiwmx mccnenoBaHusX YCTaHOBUTb MAEHTUYHOCTb (HE MAEHTWYHOCTb) YKa3aHHbIX KYpHAnoB C
nepBOHaYasibHbIM BapyaHTOM HET BO3MOXHOCTW, BBUZY TOrO, YTO TakMe UCCEeA0BaHUs BbIXOAAT 3a pamku
TEMbI Hay4HOMN CTaTbk U TpeByeT 3HaUNTESbHbIX 3aTpaT BPEMEHW Ha UX NPOBEAEHME.

Kak Tonbko ObIf0 fokasaHo, YT HayyHas pabota «O NCUXONOrMY4eckoM COAEpKaHUM OOHOro cry4as
wusopeHun (Dementia praecox)» LLeiB3 He npuHALNEXUT, NPUBEPXEHUbl «reHnanbHoCcTUy CabuHbl
LUnunbpenH cTanu BocxBanaTh €€ 3a Apyryto HayuHyto paboty [6, 381]: «Jecmpykyusi Kak npuyuHa cmaHos-
nexus» [40].

JTOr0 MHeHus npuaepxusaetcs 1 «MexayHapogHoM accoupaumm no usyveHuo Hacnegns CabuHbl
LWnunbpeitH». Ha eé oduumancHoM caiite ykasaHo, Yto «B 1987 200y omdesnbHbiM u3daHuem ebiuina AoK-
mopckasi uccepmauus C. LLnunbpelH «Pa3spyweHue Kak npuduHa cmaHosneHusi»» U mpudyams 0se 0py-
aue eé pabombl, damuposaHHbie 1912 - 1931 2odamu» [41].

OpgHako npy NepBoM xe uccriefoBaHun aBTopcTeo LLeiBa 1 Ha 3Ty HayyHyto paboTy Takke onposepra-
eTcs. Ctatbsl «[lecTpykums Kak npuynHa CTaHoBneHus» onybnukoaHa B anpene 1912 r. B cneumanmampo-
BaHHOM XypHane, JOCTYMHOM BCeM NCUX0aHaMTUKaM 1 ncuxororam nnaHeTsb! [42).

ABTOpbI Nybrukaumi, BocxBansowwmx LLenss, HA kak He CMOrnM 0BBACHUTL TOrO NPOTUBOPEYMS, YTO
«reHWanbHOCTbY 3TOTO MPOW3BEAEHWNS CTaflo MOHATHO MCKUXONoraM U McuxoaHanuTkaMm Tonbko Bonee
70 (cemugecaTu) net cnycts nocne eé nybnukauuu, - To eCTb B AEBSHOCTbIE rofbl MPK NOSBNEHUWM MUGOSIO-
rembl «CabuHa Lnunbpeity.

MexayHapogHoit accoupaum no maydeHnto Hacnegus CabuHbl LnunbpeitH Ha CBOEM canTe NpsmMo
yKa3blBaeT, YTo Hay4Has pabota «O NCUXonorMyeckoM cogepxaHun ogHoro cnyyas wusogpernn (Dementia
praecox)» «gnepebie bbina nepesedeHa Ha aHanulcKuUl 3bIK monbko 8 2018 200y ».

CnepgoBatenbHO, «EBPONENICKOE NPU3HaHWEy» 3Ta HayyHas paboTta nonyyuna tonbko B 2018 r. (age Tbi-
cAYM BoceMHaaLaTtoM rogy). Beab HayuHble paboTbl, He NepeBeaEHHbIE Ha aHMUACKUIA A3bIK, KOTOpbIN B EB-
pore CYMTAETCS A3bIKOM HaYK1, HE UMEIOT HAY4YHOTO 3HAYEHUS.

OpHa ccbinka HayyHo paboTbl «[ecTpyKumMs kak NpuYMHa CTAaHOBMEHWS» YKa3blBAeT Ha HayuHyto CTa-
Tbto «O NCMXONOrMYECKOM COAepXaHun ogHoro cnyyas wusodgpernn (Dementia praecox)» [41] ¢ aBTopcTBOM
aBTOpa 9TOW Xe cTaTbh «[leCTpyKLMS Kak NpuymnHa CTaHoBEHUA) [42].

IMockonbKy HayyHas pabota «O NCUXOnornyeckoM CoAepKaHuM OHOro cryyas wmsodpernn (Demen-
tia praecox)» NnpuHaanexuT aBTOPCTBOM HEKOMY HemeLkomy MyxuunHe C. LUnunbpenH (S. Spielrein — Hem.), TO
W HayyHas paboTta «[leCTpyKuus Kak NpuuMHa CTAHOBMEHMS» Takke npuHagnexut He Leiss, a atomy xe
HemeLkomy MyxunHe C. WnunbpeitH (S. Spielrein - Hem.).

B OdhuumansHom brorpacdun Leinss ykazaH CNMCok €€ HayuHbIx paboT obwmum yncnom 35 nybnvkauui
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[6, 381-383]. 113 HuX Tonbko 5 nybrmkaumin nmetoT 06vEM Bonee 10 cTpanul. 27 nybnukauuin MetoT 06bEM
[0 3 CTPaHuL, @ HEKOTOPbIE U3 HUX COCTOSAT BCErO U3 HECKOMbKIX CTPOK. ABTOPUTETHBIE YYEHBIE CYUTAIOT, YTO
BO BCex 35 nybnukauusx, npunucoiBaemMbix LLerBa, 0TCYyTCTBYET «HOHrEHUAHCKUIA METOA NCCNEA0BaHNSY, B TO
Bpems kak LLeiBa skobbl Bbina ero yyeHuuen.

O LWewnss (CabuHbl LLnunbpenH) HeT HK KakuxX YyNOMUHAHUIA B HAyYHbIX MyOnMKaLUsAX 1 B MHOrOYUCHe H-
HbIX CPaBOYHMKAX O MCUXOIIOrax M NcMxoaHanuTukax, BbinyweHHbIx 4o 1983 r. Tak HaHcu Yogopos Bbiny-
ctuna B 1987 r. 06bEMHYI0O MOHOTPaMUIO O KEHLLMHAX-NCUXOaHAMUTIKaX 1 NcuxoTepanesTax: «Bknag xeH-
LVH B MCMXOQHANMTUYECKOE ABWKEHWE 1 Tepanuio». B 3TOM akageMM4eckom 13gaHnv HET YyNOMUHAHMWS HU O
CabuHe LUnunbpenH, HU o Lensa HadtynesHe Ledtens [43, 800-831]. To ecTb g0 skobbl 0BHapyxeHus B
1977 (1979) IT. HEKMX NCEM W HEKUX AHEBHUKOB M3 «4emogaHa LLleiBa» Takoro aBTopa B Hay4HOW cpege EB-
ponbl 1 Poccum He bbino. 310 06CTOATENBCTBO NOAPOOHO UCCIIE0BaHO B HayYHbIX paboTax aBTopa ([opoxo-
Ba B.M.) «HekoppekTHOCTb agpeca ycTaHoBKU MemopuanbHon gocku Cabure LLUnunbpeiH Ha gome 83(97) no
yn. MywknHckoi B ropoge PoctoBe-Ha-[oHy» [7] u «[lponcxoxaeHve, LeneBoe Ha3Ha4YeHWe U COCTaBHble
YacTn Muchonorembl XonogHon BoHbl «CabuHa LLnunbpeiH» [8].

B AHkeTe CabuHbl LWnunbpeitn ot 1924 1. [22] ykas3aHo, YTO UCCEA0BaHUSMI OHA Havana 3aHUMaThbCs
Ha TPeTbEM Kypce yHuBepcuTeTa, To ecTb B 1907-1908 rr. a nepBbIi NevaTHbIN TPYA €0 BbinyLleH Yepes 6
(LecTb) NeT, Nocne Hayana WUccnenoBaTenbCKon AesTeNbHOCTbI0, TO €CTb He paHee KoHua 1913 (Havana
1914)r.

CnepoBatenbHO, BCe HayyHble paboTbl, npunucbiBaeMble LUenB3, M BbinyleHHbIE paHee KOoHua
1913 1., He MoryT 6bITb €€ paboTamu.

OTO Takke AokasbiBaeT dhanbcudukaumo npuHagnexHocty LWenss pabot «O ncuxonozuyeckom co-
OepxaHuu 00H020 criyyas wusogppeHuu» 1911 r. n «Jecmpykyus Kak npuduHa cmaHosneHusi» 1912 r.

Takum obpa3om, No yKkasaHHbIM NpPU3HaKaM BeCb CMUCOK AKOObI HayyHbIX padot LllenBa cnepy-
eT NpU3HaTb HEKOPPEKTHBLIM, M MO3TOMY HET HM KakuX OCHOBaHMM nouuTathb LLlenBa Kak y4éHoro.

«3HaMeHUTOCTbY (13BECTHOCTL) LLieBa Npuaana He e€ NpUXM3HEHHAs HayyYHas fesaTenbHOCTb U Bpa-
yebHas npakTuKa, a LMPOKO pacnpoCcTpaHEHHas «CkaHAanbHas M3BECTHOCTbY, BO3HUKLLAS B CBA3N C MHTUM-
HbIMU OTHOLLEHWSIMM C €€ NneYallum BpavoM ruTnepoBckumM Haumctom K.I'. FOHrom u ¢ e€ nevawymum Bpayom
NCMXomnorom cuoHo-pacuctom 3. Gpengom [8].

Tun nuyHocTu LLieiBa oTpuuaTteneH Ang pocToBYaH M B LENOM A1 pycckoro Hapoga (bpatckux Hapo-
poB Poccun). LenBa nnoxas xeHa U MaTb, OHa He CMOrfa Co34aTb XOPOLLYK CEMbH, K BOCTIUTAHWIO LETel
OTHOCHNach NpeHeBpPEXNUTENBHO 1 Aaxe cAaBana cTaplyto 4o4b B MHTepHar [6, 209]. MoaTomy oHa He Mo-
XET CNYXUTb NPUMEPOM N1 MOMOAEXM Kak MaTb W Kak XpaHUTeNnbHULA ceMbi. [10M0Bble U UHbIE U3BpaLLe-
Hua LleB3 npenogHoOCUTCS MONOAEXM Kak Hopma [6, 72-99]. 3710 KpaiHe narybHO BnMSIET Ha BOCMUTaHWe
noapacraroLLero nokonexus 8 Poccuu.

Hagnuce Ha MemopuaneHon gocke Cabune LUnunbpenH B. r. PocToBe-Ha-[JoHy HEKOPPEKTHa eLé u
TEM, YTO Ha Hel YBEKOBEYEHO UMS He Tomnbko CabuHbl LUNUnbperH, HO M HEMELKOro HauucTa, NCUXoaHanuT u-
ka Kapna lN'yctaBa KOHra, a Takke CMOHO-pacucTa, aBCTPUNCKOrO NcuxoaHanuTika 3urMyHaa dpenga.

Cnegyet yuectb, 4to K.I. KOHr 6bIn HEMELKMM HaUMCTOM, COTPYAHWKOM cheucnyx6 ruTnepoBcKom
l'epMaHum, cnyxun odulepom B [epMaHCKMX BOOPYXEHHbIX cinax, bbin cneymanncTtoM No NCUXONornyeckum
onepauusam. K.I'. KOHr BbicTynan Ha bepnuHckoM paauo u nybnukoBan ctaTbit B NOALAEPXKKY TMTNEPOBCKOTO
pexuma [5.53,89]. K.I'. KOHr npuHuman yyactue B 60€BbIX AENCTBUSX HA CTOPOHE BOMCK [MTNEPOBCKOM Koa-
mmumn. B 1946 1. MO AHrnum ans MexayHapogHOro BOEHHOro TpubyHanma cocTaBuno akT «[eno
Ne371/57639 (1946) noktopa Kapna lyctoBa KOHra o BOEHHbIX NpecTynneHusx» [6.265-266]. B ykasaHHOM
AxTe BrHa KOHra ycTaHOBMEHa NoNHOCTLI0. M36exaTb CyanmocTit M CTPOroro yronoBHoro Hakasauus K.I'. KOHr
CMOr BBUZY TOrO, YTO 3a HEro BCTYNUIUCh aHrmnuiickue cnelcnyxObl, koTopble ucnonb3oBanm K.I'. OHra ans
BEAEHUSI «XONOAHOM BOHbI» NpoTB CCCP [6.265-266).

Uto kacaetca 3. Ppenga, 70 B 1930 r. B CCCP «penanam» oduumansHo Bbin NpUsHaH peakLyoHHOM
Teopuen. [6.261]. U xota B Mepmanumn B 1933 1. kHurn 3. penga Obinn coxokeHbl Ha bepnintHckon OnepHon
nnowaan nog npeanorom 6opebel «pomus pacmnesatowieli dywly nepeoyeHKU noosol Xu3Hu, 3a brazo-
podcmeo 4enoseyeckozo Oyxa» [6.263], MMHUCTEPCTBO NponaraHabl HauMcTckoro npectynHuka WM. Mebbensca
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aKTUBHO WCMONb30Bano «penanam» B neuxonornyeckon BoiHe npotme CCCP. YueHne ®penpa npumeHs-
nocs Bparamu CCCP B rogbl Bropont MupoBo# BOWMHbI, B rofbl «XONIOAHOM BOWHBI», @ TakKe B pa3XuraHum
MeXHaLMOoHaNbHON BpaXabl HA COBPEMEHHON YKpauHe, YTO B KOHEYHOM MTOre MPUBESO K HanaLeHno eBpo-
NenCcKuX v 3anagHoykpanHckux Hauuetos B 2014 r. Ha [loHbacc.

Anpec ycraHoBkun MemopuanbHbid gocku Lensa B r. PoctoBe-Ha-[loHy He KOppekTeH. B maTepuanax
45-ro 3acefaHus Komucento no HanMeHoBaHUSM W B YnpaBneHuu KynbTypbl I. PoctoBa-Ha-[loHy HeT apxue-
HbIX OKYMEHTOB, KOTOpblE NoATBepaAnnu Obl dhakT npoxusaHus Lensa B gome 83 no yi. MyLIKMHCKORN.

ViccnepoBaHue OTKPbITbIX MCTOYHUKOB AAET BO3MOXHOCTb CAenathb BbiBog, YTO LenBa He npoxueana B
pome 83 no yn. MywkuHckas. OgHO U3 AoKasaTenbCTB 3TOM0 — ykaszaHHas Ha hacage Aarta ero CTpouTenb-
ctea — «1897» [5, 13].

OuyeHb BaxHO, 4to CabuHa LnunbpeiH nowna B 1895 r. B NpUroToBUTENBHBLIA Knacc, a B 1896 1. B
nepBbIi KNacc HeKoeil LKOMbI (MMMHa3mm), koTopas bbina pacnonoxeHa CTPOro HanpoTUB AOMa, B KOTOPOM
OHa NMpoXwuBana, — Ha Apyron ctopoHe yuupl [6, 31]. Wkony (rMmHasno) n mecto xutenscTsa LLeisa He mMe-
HAna BO BeCb nepuog 06yyeHus. Mockonbky gom 83 no yn. MywkuHckon 6bin noctpoeH B 1897 ., Kak ykasaHo
Ha tbacage Aoma, To, COOTBETCTBEHHO, NMOWNTU B KOSy 13 Hero B1895 r. LLieiBa He morna.

B OdmumansHoin brorpadumn ykasaHo, 4to otell LLenBa nocTponn TPEXaTaxHbIM NPOCTOPHbIA LOM B
r. Poctoee Ha [loHy, gom Obin odopmneH Ha MaTtb LlenBa. B KkHure amepukaHCKoro uccrienoBatens
I".Ll. lToTaHa ykasaHa TouYHas faTa 3aknagku oma Ha atane kotnosaHa — 1 mas 1897 r. [5, 132]. Mo MHeHwto
WHXEHepOB-CTPOUTENEN, BO3BEAEHWE MPOCTOPHOMO TPEXITAXKHOMO KMPMMYHOMO JOMA W €r0 3aCeNeHne 3aHsmN0
Obl B N0O3anpoLLsioM Beke OKOMo TPEX NeT. To ecTb AOM, NOCTPOEHHbIN poauTensamu Lenss, na KoToporo
LLleiBa xoauna B pacnonoXeHHyt0 HanpoTUB KOsy, Mor BbiTb 3acenéH He paHee 1900 r. U, KoHeYHo xe, aTo
He oM 83 no yn. MyLKMHCKON, KOTOPbI NOCTPOEH Ha TPY FoAa paHee.

Takum obpa3om, 3aneyaTnéHHbIA «B KaMHe» rof NOCTPOWKM AOMa Ha aHTabnemeHTe ¢hacapa
AOMa, NOJTHOCTLI0 UCKNIOYAET NpeanonoxeHue o npoxusaHum LLiensa CabuHbl B 3aTOM gome.

HekoTopble uccneposatenn 6uorpadum LLenBa, He Hangs AOKas3aTenbCTB NPOXMBAHWS U y4EDHI
LLleiBa B r. PocToBe Ha [loHY B LUKOMbHbIE rogpl, TO ecTb B 1895-1904 rr., npegnonaratoTt, 4to oHa sKoObl Xu-
na B r. HaxnyesaHb 1 obyyanacb B HaxmyeBaHCKOM EKAaTEPUHMHCKON KEHCKOM TMMHA3MM. JTO B YAaCTHOCTM
yka3aHo B KHure JloTaHa Ha 46 cTpaHuLe B CHockax [5, 46]. OgHako AokasaTenbCTBa 3TOr0 He NpUBEAEHD!.

B OcbmumansHom buorpadomm LLerBa ykazaHo, YTO OHa Xuna B AOME, NPUHAANEXaBLIEM €€ MaTepu U no-
CTPOeHHOM e€ oTuom. Ho gom 83 no yn. lNyLkuHekon npuHagnexan rocnoxe A.K. KBeTkuHon, a He matepu
[LleB3. 310 [OKa3biBAeTCS apXMBHbIMW MaTepuanamu apXMTEKTYpPHOrO ynpasneHusi r. PocToBa-Ha-[loHy
(puc. 6). B 1993 r. no pacnopsixeHnto Munuctepctaa KynbTypsl Poccuy Bbinm NpoBeaeHbl HaTypHbIE UcCneso-
BaHMS UCTOPUYECKOMN 3acTPOnKK no yn. MywwkuHekon. Viccnenosanus nposena ApXuUTeKTypHO-pecTaBpaLMoHHas
macTepckast Ne1 uHcTuTyTa «Cneunpoektpectaepaumsty CeBepo-Kaekasckoro comnuana accounaumm «Pocpe-
craBpauysy, Munuctepctea Kynbtypbl Poccuu. Mo pesynbratam uccnegoBaHuin Obin coctaBneH «IMpoekT 30H
oxpaHbl PocTtoBa-Ha-[loHy», KOTOpbI BKIOYEH B pasgen «HaTypHble uccnefoBaHus», TOM 2-01, kHura 10,
wucpp 281-1-89, Apx.Ne 613. AsTop npoekta BonowwwmHosa J1.9., npoekT yTBEpAMN AmpekTop dunuana pya-
Hes B.IM., nognucan HayanbHuk APM-1 1 oH e HavanbHuK [A.I. ConHbiwkuH FO.H. [44].

B ykasaHHOM apxvBHOM [oKymeHTe oM 83 no yn. [ywK1HCKON NpeacTaBneH ¢ dotorpaduen acaga
W cnepyowmum onucanuem: «Ynuua lMywkuHckas, 83. JoxodHbit dom A.K. KeemkuHol. 30aHue nocmpoeHo 8
1897 2. 8 cmune aknekmuka. B komno3uyuu a2nagHo20 ¢ghacada uchonb308aHb! NPUEMBI, XapakmepHbie Ons
bapokko u knaccuyusma. 30aHue 1-0bpa3Hol KOHGu2ypauuu 8 niaHe, mpéxamaxHoe, ¢ no08asnoM U MHO-
20CKamHoU Kpbiwel; KupnuyHoe, owmykamypeHHoe no ¢gpacady. ®acadbl 30aHus 0GOpMIeHb! Wmykamyp-
HbIM U NlenHbIM 0ekopom. [TamsamHuk apxumekmypbi KoHua XIX eeka — 00X00HbII OOM 8 cmune aKnekmuka,
ompaxaem cmunucmuyeckoe pazHoobpasue 3acmpoliku ynuub! [ywkuHckol» [44].

B lpoekte 30H OxpaHbl OnNS NOATBEpXOEeHUs (hakta npuHagnexHoctn KeeTkuHon A. goma 83 no
yn. NywK1HCKas ykasaH HOMep apxvea B apxuTekTypHoM yripasnieHnn Ne6396, a Takke NpuMBOAMTCS CCbika
Ha AOPEBOMIOLIMOHHOE M3faHne appec-kaneHaaps «Becb PocToB u HaxuuyesaHb H/L Ha 1913 r. r. XapbKoB.
Cron6el 261» [45, 26].
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A, B 6396

¥3 RGO, §3, A0XOUE LOM A KEETHAIOR, /nwse wasol Bou/s

Sasnmue nocrposkd 8 897 rofy 3 omwme swrextima. B moMmosMMM riaEHOro Qacama
HCOTBSOBANN MPWSMN, XAPARTepHse Ana apowro W rAaccKmaue. 3naue [-oSpasdol
ROHJHCYPALMNA B MIAHS, TPOXOTAREOS © MOKBAIOM M MHOTOCRATHOH wysuusil; WMDINGHO8,
OUTYRATYPeHHOS 10 dacally. @acamu SEaMds ODODMISHE WTYFATYDELM X JONKMM DSXOPOM.

lowsvine aprurerrypd vors XIX pexa -ROXORILA NOM B CTRIE BRJIGKTHKA, OTpAke~

©T CTRINCTHIBCROS DASHOOODASHE S40TPOTEM VXM,

®iecs Focros  faxneesams-Ha-dowy va 1913 ron.Xapsxos ,[913r,,Cr. 251,

Puc. 6. [lom A.K. KBeTknHow (KBuTKO) Ha yn. MywkuHckown, aom 83.
Apxu Ne6396 apxutekTypHOro ynpasnenus r. PoctoBa-Ha-[loHy

B cBow ouepedb, B apgpec-kaneHgape «Becb PocTtoB-Ha-[loHy: agpec-kaneHzapb, TOProso-
NPOMbILUMEHHas cnpaBoyHas kHura Ha 1913r.. Becb PoctoB u HaxuyeBaHb H/[ Ha 1913 r.» m3gaHHOM B
r. XapbkoB B 1913 r. B pa3sgene «Ykasatenb fomosnagensues r. Poctoea H/» B ctonbue 261 ykasaHa fo-
mosnagenew goma 99 no yn. MNywkuHekas «KBeTkuHa oHa e KBUTKO AHTOHWHay [45, 192).

Takum 06pa3oM, OM, apXUTEKTYPHOE CTPOEHME, B COBPEMEHHOM Hymepaumm Ne83 no yn. MyLuKuHcKom
[0 pesontoLmn umen Homep 99 (AeBAHOCTO AeBATL), @ He Homep 97 (AeBAHOCTO CeMb), Kak npeanonara-
0T HeKOTOpble uccnegosatenu [9].

B pasgene «AndaBuTHbIi ykasaTenb xutenen r. Poctosa H/[l, nnaTawwmx KBapTUPHbIA Hanor, 4OMO-
BNafenbLeB M CnyXaLiux B Ka3éHHbIX, 0BLLECTBEHHBIX, 6r1IaroTBOPUTENbHBIX 1 YACTHBIX YYPEXOEHUSAX» ITOrO
e agpec-kaneHaaps ykasaHo nonHoe umst Bragenuubl goma 83 (99 no crapoit JOPEBOMIOLMOHHON HyMepa-
) no yn. MNylwkuHckas: «AHToHMHa EnndbepesHa KeeTkuHa oHa xe Keutko» [45, 368].

Kpome Toro B pocToBCKOM 0611aCTHOM NEPUOANYECKOM KpaeBea4ECKOM M3haHunn «[JOHCKON BPEMEHHUK:
kpaeBeaeHne PocToBckoi 0bn./ [IoHckas rocygapctBeHHas nybnunyHas 6ubnuoteka. POCTOBCKMe ynunupbl: uc-
TOpUYeCKMin cnpaBoyHuk/cocTasun MapTupocosa M.b. B 2018 r.» onybnukoBaHa Hay4Hasi cTaTbs «[yLUKMH-
Ckas ymuua» [46]. B aTo cTatbe Takke YykaszaHo, 4to Agom 83 no yn. [lywkuHckas npuHagnexan
A K. KeeTkuHow [47, 24].

OBLLENPUHATO Y NCTOPUKOB 1 apPXMBMCTOB, YTO NMPW pacxoxaeHnn nHdopmaumm 06 obbekte uccneno-
BaHUS NPeuMyLLecTBO HeOBXOAMMO OTAaBaTb apXMBHLIM AOKYMEHTaM. B 9TOM KOHKpPETHOM Criyyae npeumy-
LLeCTBO HeobxoaMMO 0TAaTb MaTeEpUarnam U3 apxmBa apXUTEKTYPHOrO ynpasneHus r. PoctoBa-Ha-[JoHy [44],
KOTOpble HE OCTaBNAKT HU KaKMX OCHOBaHUM COMHeBaTbCs, YTO AOM 83 no yi. [yLIKMHCKON NpuHaanexarn
A K. KeeTkuHo#, a He maTepw LLeisa.
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Takum o6pa3om, B COOTBETCTBMM C apXMBHbIMW [aHHbIMU YNPABNEHUS aPXUTEKTYpPbI
r. PoctoBa-Ha-[JoHy M wuccnegoBaHMAMM POCTOBCKMX KpaeBeAoB AoKaszaHOo, 4to Aom 83 no
yn. NMywxkuHckaa npuHagnexan A.K. KeeTkuHow, a He matepu LLlensa.

AsTop (Fopoxo B.M.) ¢ Lenbl0 BbISCHEHUS (haKTUYecKoro agpeca Mecta npoxuBavus Llensa B
r. Poctose-Ha-[loHy go 1904 r. nposén B 2023-2025 rr. KOMAMEKCHbIE UCCEA0BaHNUS apXMBHBIX MaTEpUaros,
Hay4HbIX paboT M WHbIX nybnukaumn o LLleiBa, BLINONHWA UCCREAOBaHUE MECTHOCTU M MECTHbIX YCIOBUN
NPUMEHNTENBHO K KoMnnekcy uHgopmaumn «CabuHa LnunbpeiHy. Pesynbtatbl 9TUX UCCNeLoBaHWA U3no-
XeHbl B Hay4Hon paboTe aBTopa (Iopoxosa B.M.) «HekoppeKTHOCTb agpeca yCTaHOBKM MEMOPUanbHOM JOCKM
CabuHe Lnunbpeitd Ha gome 83 no yn. MywkuHckor B ropoge Poctoe-Ha-LoHy» [7].

B aTon Hay4How paboTe nccnegoBaHa nybnukaLms MECTHON JOPEBOSIOLMOHHOM ra3eTe «[I1puasoBckum
kpan» Ne105 3a 21 anpens 1907 r., B KOTOPOW onucaH criyyan obbicka KBapTupbl No agpecy yn. MyLwkuHckas
pom 97 rocnoguHa LWnunbpenHa. B raseTHoN 3ameTke ykasaHo, 4To B cembe LLnunbpeiH, npoxusasLuei no
aTomy agpecy, bbin cbiH Ockap, 15-NeTHU BOCIUTAHHUK MECTHOM KNacCUYECKOM rMMHA3UK1, OKalaBLuniA BO-
OPYXEHHOE COMPOTUBIEHWE NOMULMA NPY NPOBELEHUN 0BbICKa 1 MOMYYMBLLMIA NPU 3TOM OTHECTPESbHOE pa-
HeHWe B NNLO PEBOSIbBEPHOM Myfnen, KOTopas «BCNEACTBUE 3HAYNTENBHOMO PAcCTOSHUS OT pTa peBonbBepa B
MOMEHT npuuena, He NpUYMHUNa 0BbIYHOrO B TaKUX CRy4vasX yacarowero AencTsus: Bolwnbus aea 3yba B
HWXXHEN YemlocTyn 1 pasgpobrB NeBYH YacTb CKyMbl, 3aaepxanack BHYTpU» [48, 2]. MccnepoBaHue ykazaHHOM
nybnukaumm B 4OPEBOMIOLMOHHON raseTe AaéT BOIMOXHOCTb cAenaTb 000CHOBaHHbIN BbIBOA, YTO HEKast ce-
Mbst LLInunbpeitH, NpoxuBaBLLas B ykasaHHOM JOMeE He sBnsnach ceMbén Leinsa: y Leita He Bbino 6pata ¢
nveHem Ockap.

B 1907 r. y Wenss 6bino Tpu bpata. [lata poxaeHus cpepHero bpata Vcaaka (Muxaka), ykasaHa B
OdpmumansHon 6uorpadoum Leinsa kak 27 mas 1891 1. To ecTb emy Ha aaty npoucwecTtsus B 1907 r. okono
15-16 net. Ho ¢ 1906 no 1909 rr. caak nocTosHHO xwun B EBpone, yunncs B Jlennuure, bpecnay, Menpens-
Bepre, bepnuHe 1 noaTomy ObiTb HAa MECTe yKa3aHHbIX B ra3eTe COOLITUIA HE MOT HM NpU Kakux obcTosTenb-
cteax. K Tomy xe manbuuk Ockap, Nosyyun paHeHue, BCIeACTBUE KOTOPOro Y Hero Bbinu BbilumbneHs! 3yobl
HWXHeN YentocTn u bbina «pasgpobrneHa nesasi ckyna» [48, 2]. Ha Heckonbkux coTtorpadmsx Mcaaka
LUnunbpenH, 6pata LLenBa, Takux TeNecHbIX NoBpexaeHnn (pasgpobrneHa nesas ckyna) y Hero HeT [5, 108].
Takke B rasete ykasaHo, Yto Ockap, CTpensiBLUUiA N0 MONULENCKAM, BbIn UCTEPUYHBIM BOMBHBIM 1 ero faxe
BO3WN 3arpaHuLly Ha neyveHne oT HeBpacTeHuu [48, 2]. B To Bpems kak Wcaak LLnunbpeiH 6bin BUaHbIM y4é-
HbIM, NMOCIE OKOHYaHMS YHUBEPCUTETA 3aLLMUTUN AuccepTaumto u Bein npogeccopom [5, 107-111], 4To, KOHEY-
HO e, He COBMECTUMO C ncuxmuyeckum 3abonesaHuem [7, 98]. Takue pacxoxpeHus B ouorpacum Leiisa
00bsACHAETCA TEM, YTO BCA MH(POPMaLIMA O Hel eCTb He YTO UHOe, Kak MUdponoreMa, cocTaBfieHHas Ha
obwenocTynHbIx matepuanax. Mpu 6onee rny6okon npoBepke matepuanoB o LleiBa muconorema
«CabuHa LLinunbpenH» He nogTBepXAAETCA.

B HekoTopbix uccneposaHusx 6uorpadbl LlenB3, cTpemsicb NOATBEPAMTL €€ NpOXMBaHWE B
r. PoctoBe-Ha-[loHy, CCbINATCSA Ha 3anucy B pasnnyHblX CNpaBOYHbIX OTKPbITbIX M3gaHusx 1904 — 1925 rr.
[9]. Yawe Bcero aTo exerogHoe nsgaHue «Anpec-kaneHgapb Beck PoctoB H/g 1 HaxuyeBaHb» 1 «CnpaBoy-
HUK HeLBWXMMbIX UMYyLLEeCTB ropoda PocToBa-Ha-[loHy Ans packnagku rocyAapCTBEHHOMO Harora 1 Apyrux
cbopos 3a 1904 r.» ([Janee — «CnpaBOYHWK HEABMXMMBIX UMYLLECTB . PocToBa-Ha-[loHy»). B aTux cnpaBoy-
HbIX U3AaHUSX COAEPXUTCS MHGOpMaLms 060 BCex 3HaUMMbIX JoMax PoctoBa 1 HaxuyesaHnu, U B TOM Yucre
ykasaHo, uto «gom 97 no yn. lNyLwk1Hckon npuHagnexan Hekoen — EBe MapkosHe Lnunbpeitt (Bnageney
nmyLectea)» [45]. OgHako MccreaoBaHMs Takoro xapaktepa He HadéXHbl, MOCKOMbKY NPOBOAATCS MOBEPX-
HOCTHO, MO MaTepuanam, KOTopble UCNONb30BaNUCh COTPYAHMKAMWU MHOCTPaHHbIX crelcnyx6 npu coctaene-
HWW nereHg-Guorpadmin LWNMOHAM, a Takke MMEGONOremM XONOoAHOW BOWHLI. [1oaToMy Heobxoammo uccneno-
BaTb T€ apXWBHble MaTepuarnbl 3a 9TOT Xe Nepuo, KOTOPbIE MHOCTPaHHLIM creLcnyxbam He JOCTYMHbI.

B appec-kanengape 3a 1914 r. B konoHke 526 no agpecy yn. MywkuHckoin aom 97 ykasaHbl ABa Xuibla ¢
hamunuein WnunopenH: WnnnbpenH H.A. ¢ Ten. 21-96 u WnunbpenH E.M. ¢ Ten. 3-80 [49, konoHka 526].

B CnpaBoyHuke yka3aHo umsi Bnagenbla goma 97 no yn. MywkuHckon — «EBay [49, konoHka 526]. Ho
HacTosee ums matepu Lenea He EBa, a «Kxase» [6, 293]. mst EBa — nackatensHoe, koTopoe bnnskue e
NIOON NPUMEHSANN UCKITIOYUTENBHO B CeMeiHoM Kpyry. [lpuMeHwuTb nackaTenbHoe UMS B IPpaXaaHCKo-
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NPaBOBbIX OTHOLLEHMSX, @ TaKkke NpK 0hOPMIIEHUM SOKYMEHTOB Ha HEABWKAMOE UMY LLECTBO HE BO3MOXHO.

Takas xe cutyauns u ¢ otuom LLensa. Ero HacTosiwee uma Hadgprens (Hadtyns unun Hadgtans) [6, 17],
4TO U AOMKHO 6bIN0 ObITh YKa3aHo B Apec-kaneHaape. Ho HUKaK He BbIMbILLAEHHOE UMS «Hukonamy.

B Anpec-kaneHaape «Becb PoctoB 1 HaxuyeBaHb H/[1» 3a 1914 r. B pasaene «3y6Hble Bpaun rop. Po-
croea H/[l.» B ctonbue 478 ykasaHa «Lnunbpeitt EBa Mapk. MNyLwwkuHckas 97. Mpuém 9-2 aHa u 6-8 Bevepa.
Ten.19-64» [49, cTonbey 476].

Ho mama LLleiBa He morna paboTatb Bpayom B 1914 1. Tak kak nocne poxaeHus naToro pebéHka, cbiHa
amuns, B 1899 r. oHa npekpatuna 3yb6oBpavebHyto NpakTuKy 1 BCo cebs nocBATUNa BOCMUTaHMO AeTent. K
TOMy Xe Mama Leinss Tsxeno Gonena. CeuaeTenscTBOM Bpaya LlenTnuHa, nogTBepxgaercs, YTo y Mambl
LLleiBa «Tshkenas hopma MOYekaMeHHOro Auatesa, pacnpoCTPaHEHHbIN apTePUOCKIIEPO3 U KapaMOCKNepos ¢
nepepoxaeHneM CepaeyvyHon MbIlLbl W YacTbIMU NPUCTYNaMu rpyaHon xabbl...» [5, 386-387]. YkasaHHoe
TshKKoe 3abonesaHue He No3eonano mame LeiBa paboTtatb BpauoMm.

CnepgoBatenbHo, ykazaHHas 3anucb 0 3y6HOM Bpaye 0THOCUTCS He K Mame LLleinBa.

B odhmumansHon Guorpadpum Lensa ykasaHo, 4to otel LenBa skobbl Gbin arpOHOMOM, O4eHb BaXHOW
ANS CENbCKOXO3ANCTBEHHbBIX PaOHOB tora Poccuu cneumanbHOCTLIO, a Takke OH BblfT U SHTOMOSIOTOM, TO
eCTb eLlé obraaan u o4eHb peaKoi YHYEHON CneynanbHOCTBH, MetoLLei 60MnbLUIOe 3HaYeHe NS HaceneHus
tora Poccuu. [5, 47]. Ho B ykazaHHOM Aapec-karneHaape 3a Becb nepuoj npebbisaHus pogutenen Lenss B
r. PoctoBe-Ha-[loHy 9TO HE OTPaXeEHO, YTO, KOHEYHO Xe, HEBO3MOXHO [49].

HekoTopble uccnenoBaTeny CYMTalT, YTo ecnu pogutenu Lenss nnatunn Harmor 3a HeABMXMMOCTb,
Hekui xunon gom B r. PoctoBe-Ha-[oHy, To LWensa B HEM 1 npoxwusana [9]. B oduumansHom Guorpagum
LLlenB3 ykasaHo, 4To y oTla 1 MaTepu LLiei B3 Bbino MHOMO HEABMKMMOCTM B pasHbix ropogax Esponkl, B TOM
uncne B Bapwase u B Mapwxe [6, 20] roe oHu Takke 06s3aHbl Bbinn nnatute Hanor. Mo aHanorum MoxHoO
caenarb BbIBOA, YTO LLenBa xuna B Bapluase v B Napwxe, a He B 1. PocToe-Ha-[loHy.

MpWYmMHbI Takux pacxoxaeHuin B buorpadum LLienBa B ToM, 4TO BECb KOMMNEKC MHGOPMaLWK O «3Ha-
MeHuToi yyeHuue K.I'. KOHra n 3. ®Opeitga ncuxoaHanutuka Cabuxe LLUnunbpenH» ecTb He YTO MHOE, Kak Mu-
(bornorema, paspaboTaHHas cneLcnyxbamn BpaxaedHbix Poccumn rocygapcTs B Liensx BeAeHNs uHhopmaLm-
OHHOW, Npexae BCero ncuxo-uctopuyeckoi BonHbl, npotne CCCP, a B HacTosiliee Bpemst NpoTuB OpaTckux
Hapozos Poccuu.

B kauectBe OCHOBbI 3TOV MWUGHONOremMbl UCMONb30BaHa nereHaa-omorpadus HEKOEN KEHLUMHbI, UMK
HECKOMBbKUX KEHLUMH, KOTOpble MOSBNAMNUCL B . PocToBe-Ha-[JOHY CO LINWOHCKUMM 3afaHUsSIMW HakaHyHe
[MepBon MunpoBoit BOWHbI, B MEXBOEHHbIN NEPUOA 1 B rogbl Bropon MnpoBoit BOMHbI. To eCTb HEKOe areHTyp-
HOe [eno (Hekue areHTypHble [efla) U3 apxuBa MHOCTPaHHbIX creucnyx6, BeposiTHee Bcero EBponenckoro
LeHTpa ncuxonormyeckux onepauui (ELIMO), nocnyxuno (nocnyxunu) OCHOBOWA CO34aHWst MUGOSIOreMbl
«CabwHa LLUnunbpeiH» [8].

[Mpu cocTaBneHum nerexHa-druorpacui WNMoHaM 1 Co3aaHUM MUAOIOreM XONIOLHOM BOMHbI CreLCyx-
Obl MHOCTPaHHbIX FOCYAAPCTB MCMOMb3YIOT HAKOMIEHHbIE UMK 06LLMe, Yalle BCEro NoMy4YeHHbIE U3 OTKPbITbIX
WCTOYHUKOB CBEEHNS O HACENEHUN roCyAapCTBa-MULLEHM.

Mo MHEHWO NONMUTWKOB, BOEHaYaNbHUKOB W PyKOBOAWTENen crelcnyxb eBponeickux rocynapcrs
r. PoctoB-Ha-[loH, UMen cTpaTernyeckoe 3HayeHue Ha tore Poccuu. Mntneposubl cuntanm r. Poctos-Ha-[loHy
«BopoTamu KaBkasay», BrafeHvWe KOTOpbIMK MO3BOMSM0 UM BbINTU K KaBKa3CKUM U GAKUHCKUM HedTAHbIM
paoHaM — BaXHEMLLEN Lienbto arpeccuu rutneposckomn Fepmannm B 1941 1. Ha CCCP [50, 221].

[MoaToMy MHorve rogbl cneucnyx6bl F'epMaHun HenpepbIBHO 1 BHUMATENBHO CReaun 3a cuTyauuein B
r. PoctoBe-Ha-[loHy. CBeaeHMs 0 HaceneHun cobmpanuce, Hakannueanucb, CUCTEMaTU3NPOBanmMch, 06obLa-
INCb, aHaNM3MPOBanMCb W UCMOMNb30BANNCL ANS NEreHANPOBaHNS areHTypbl Npu 3abpocke €€ Ha TeppuTo-
puto CCCP HakaHyHe 1 B rogsl Benukon OtevectBeHHON BOMHbI. Cpean MCTOYHMKOB MHGOPMAaLMK O Hacene-
HWW TUTNEPOBCKUE CreLCnyxObl WKMPOKO UCNONb30Bany NEPUOAMYECKYIO NevaTb U PasnuyHyld CPaBOYHYIO
nuTepaTtypy, B TOM YMCIE Tak1e U3AaHUS Kak agpec-KaneHaapy 1 CpaBOYHUKIA MO HAMoroo6noXeHHo.

Takow xe MeTog ncnonbayetcs cneLcnyxbamnm MHOCTPaHHbIX rocySapcTB v npu paspabotke Mudono-
reM B pamkax Ncuxo-MCTOpUYECKuX BOH B HacToswee Bpems (1992 - 2026 rr.).

Mo3TOMY MCMOMNb30BaTh TOMBKO OTKPbLITbIE CMPABOYHbIE M3AAHWS AN MPOBEPKM HW B KOEM cny4ae
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Henb3s, BeAb 3TN MUONOreMbl COCTABNANUCH Kak pa3 C UCNONb30BAHWEM TakuX CNPABOYHWKOB, Kak afpec-
KaneHaapy W Kak CrpaBOYHMKW MO Hanoroobnoxenuio. MogobHble MaTepuansl Heobxoaumo 06s3aTenbHO
NPOBEPATb MO WHLIM UCTOYHMKAM, @ Takke NMPOBEPSTL COOTBETCTBUE MHGOpMaLmn 06 06bekTe NCCneaoBaHNs
MECTHOCTM M MeCTHbIM ycrnosuam. CoctaBuTenu nereHg — 6uorpacui LWNMOHOB U AWBEPCAHTOB, a Takke
MIPONOreM XONoAHON BOWHbI He CMOCOBHbI OXBATUTb BECH KOMMMEKC MHApopMaLwmm 06 obbekTe nccnegosa-
HWA. Kak npasuno, nepBuyHyto (Hernybokyto) NpoBepKy nereHabi-buorpadumn (Mudponoremsl) npoxopsr. Oa-
HaKo npw yrny6neHHoi, Gonee TLaTenbHOM NPOBEPKE BbISBNSIOTCS HACTOPaXMBAIOLLME NPU3HAKM, @ 3aTEM W
[0Ka3aTenbCTBa WX HEKOPPEKTHOCTM (hanblumBocTW). Bbi3BaHO 3TO TeM, YTO COCTaBUTENM nereHa-
Buorpaduin (Mudosniorem) He MMEKT JOCTYNa K 3aKpbITOW U BeJOMCTBEHHOW MHOpMaLuK, He 3HAKT MeCT-
HOCTb W MECTHbIE YCNOBWS, 1 NO3TOMY AOMYCKAKT 3HAYUTENBbHBIE PACXOXKAEHMS, YTO U BbISIBNIEHO B HACTOS-
Wwux 1 6onee paHHUx uccnegosaHusx astopa (fopoxosa B.M.) o CabuHe LWnunbpeiH [7] v [8].

PacxoxpeHus B 6uorpacoum LLienBa o6BbACHAETCA TeM, YTO BCA MHGOPMALMA O HEN eCTb He YTO
UHOe, KaK Mudponorema, coctaBneHHas Ha oowWwenocTynHbIX matepuanax. MNpu 6onee rny6okon npo-
Bepke matepuanos o LLlenBa mucponorema «CabuHa LLinunbpeiH» He noaTBEpPXKAAETCS.

B onncanum brorpacpum CabuHbl LnNunbpeiH BbISBASIOTCSA MHOTOYUCEHHBIE NPOTUBOPEYMS. TaK B
OdmumansHon Guorpadum LeinBa ykasbiBaeTcs TEKCT cripaBku 0 HaxoxaeHu CabuHbl LLUNunbpenH B ncuxu-
aTPUYECKOM KMWUHUKE, BbIMUCAHHON JOKTOPOM KOHrOM 1 yKa3biBaeTCs TEKCT MEAMLMHCKOTO CBMAETENLCTBA O
npebbiBaHn CabuHbl LnunbpenH B ncuxmaTpuyeckon KnuHuke, oopMieHHon npodeccopom bnennepom
[6, 93]. 3T aBa foKymeHTa Obinm skobbl npegocTaeneHsl B 1905 r. B yHuBepeuTeT r. Litopuxa. MockonbKy oHu
noapo6Ho onuckiBatoTcs B OchmumansHon 6uorpadum Leinsa, To cnegyeT cumtath, 4To 0ba 3TM AOKYMEHTa
skobbl coxpanunues ao 2005 . [6, 91]. CneposatenbHo, Ha Aaty Beinycka OduumansHomn Guorpadum Lensa
(2005 1.) €€ nnM4yHoe Aeno coxpaHunock B yHuBepcuTeTe . Litopuxa. B aToM aene JomkHbI Obinn XpaHUTbCS
He TOMbKO KOnuu €& JOKYMEHTOB 06 OKOHYaHWM MMMHa3wmM, CBUAETENbCTBA O 3HAHUWM NaTbiHW, Aunnoma Ao-
MaLLHEro yuYnTens, Ho 1 eé nnyHble chotorpacum [6, 91]. OgHako Hu B OcpuumansHom Guorpadum LLensa, Hu
B CbopHuke oHeBHMKOB W nucem LLeiiBa, koTopble cunTaOTCs Hambonee NonHbIMKM MaTepuanamu o Leinss,
HET (POTOKOMUN 3TUX BAXKHENMLUMX [OKYMEHTOB M HeT doTorpacun LlenBs u3 apxusa YHusepcuteTa
r. Lopuxa [5] u [6]. Kpome Toro, B OdhmumansHon brorpadum Lensa gaérca nogpobHoe onncaHue u apyrx
MaTepuanoB W3 yHuBepcuteTckoro nuyHoro gena Lensa [6, 89-99]. Ho v nx doTokonun He nMpuBOAATCS B
nybnmkaumsx o Lensa. CnegosatensHo, HU Kakux MaTtepuanos o LLeisa B YHusepcutete r. Litopuxa Her, -
9T0 BbIMbIcen coctasutenein Mudonorembl «Cabuna LUnunbpenHy.

MHorve uccnegosaTenu NbiTannuCh HaUTU B €BPOMENCKAX apXmBax LOKYMEHTbI, NOATBEPXatLME 06-
pasoBaHue U Hannume HayuyHon ctenenu y Lensa. OgHako Ao Hactoswiero Bpemenn (2026 r.) Takue QOKy-
MeHTbI He 0BHapyXeHbl. HekoTopble 1ccrnefoBaTeNu B Ka4yecTBe A0Ka3aTeNbCTB HanMyus BbicLero obpaso-
BaHMS 1 Hay4HOW cTeneHwn y LLeiBa npuBoaAT HagnMUcCh Ha Hekon namsTHon Tabnmuke (Gedenktafel — Hem),
YCTaHOBIIEHHOW Ha Aome 2 no yn. Tomasueyclitpacce, panoHa Maobut, B bepnune, Mepmanus [9]. (danee
«MamsTHas Tabnnyka Cabure WnunbpeitH B Bepnune» unu «MNamsaTHas Tabnuuka B bepnnHey). OaHako aTa
«Tabnuuka» yctaHoeneHa 03 mapta 2007 r., nosgHee pgatbl yctaHoBkM MemopuanbHon gocku CabuHe
WnunbpenH Ha gome 83 no yn. MywkuHckon B 1. PocToBe-Ha-[oHy (2002 r.) [51]. Moatomy MamstHas Tab-
nuyka CabuHe Wnunbpeitt B bepnuHe He morna 6biTb N0 hopMansHOMY NPU3HAKY CRyXUTb 0BOCHOBAHMEM
3acnyr Wensa npu paccmoTpeHumn B 2002 1. Bonpoca Ha 45—-0M 3aceaHny pOCTOBCKOM-Ha-A0HY Komuceun no
HaWMeHOBaHMsM, ckopee HaobopoT — ycTaHoBka MemopuanbHoi gockn CabuHe LnunbpenH B r. PoctoBe-Ha-
[loHy cTana ocHoBaHWeM Ans ycTaHoBky MamatHon Tabnuukn CabuHe LWnunbpeitt B bepnnHe.

Ha MamsitHon Tabnuuke CabuHe LWnunbpeiH B bepnuHe ykasaHa cnegytowas nHgopmaums: «Joktop
CabuHa LnunbpeitH, ncuxoaHanuTuk, neaaror u Bpay. (07.11.1885 Poctos/[oH - 14.8.1942 PocTos/[10H) Xu-
na B atoMm gome ¢ Myxem [lasnom H. lLedtenem n govepoto PeHaTon. [MaumeHTka, yyeHuua, konnera
K.I'. FOHra. YUnen ocHoBaHHoOM 3. Opeitgom BeHckon ncuxoaHanuTuyeckoin accounaumu. MNpenoaasarens ncu-
X0aHann3a Pycckoi ncuxoaHanmuTuYeckon accounaumn. B eé HayyHon pabote «PaspylueHue kak npuumHa
craHoBneHusy (1912) oHa nposiBuna cebst kak CamMOCTOSTENbHbIN, TBOPYECKWIA N AaNbHOBUAHLIA MbICIUTENb.
OHa 1 0be ee goyepu Bbinn paccTpensHbl HauucTamu. MenxoaHanuTuyeckoe obuectso Mepmanum OIAMy.
(MepeBog ¢ HemeLkoro aBTopa — ['opoxosa B.M.) [51].
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Kak Bnaum, nHuumaTopom yctaHoBku MamstHon Tabnnykn CabuHe Lnunbpeitt B BepnnHe sBnseTcs
MemxoaHanuTtuyeckoe o6uwecTso Mepmanum (LAM), koTopoe odmumansHo NpusHaéT Lernsa konneroi aporo
HEMELKOrO HauumcTa, COTpyaAHMKa cneucnyx6 rutnepoBckon 'epmanum, oduLepa repMaHCKUX BOOPYXEHHbBIX
CWM, y4yaCTHWKa NpecnefoBaHWs €BPOMENCKUX €BpeeB B roabl BTopoi MupoBOi BOWMHBI (XOrokocTa)
K.I'. FOHra. Kak n3BeCTHO HeMupbl 04eHb BEPEXHO OTHOCMAUCHL K TEM NuuaM, KOTopblie Oblin NOMOLLHUKAMM
MUTNEPOBCKMX CrieLcnyxd, To ecTb (hakTnieckn nocobHukamm (konnabopauuoHuctamm) rutneposues. MHorve
Buorpadb! LLenBa He Mornn 06bACHATL NPUYKMHY, NO KOTOPOW OHa He 3BaKympoBarnach U3 r. PoctoBa-Ha-[JoHy
C Havanom Benukon OTeyeCTBEHHOM BOMHbI M HakaHyHe OKKynaLuu, NoveMy OHa cTana AoXMAaTbes rutne-
poBLEB, He bosnack UX 1 cunTana ux ogoMn 06pa3oBaHHbIMU U UHTENNIMTEHTHBIMUY [6, 275].

YuutbiBas MHeHue ObulectBa ncuxoaHanuTukos Mepmanum (AFAM) [51], MOXHO caenatb BbIBOZ, YTO
LLeisa, Bygyun konneron Hemeukoro Hauucta K.I'. FOHra, cotpygHudana ¢ rutnepoBckuM creycnyxbamu.
[MoaToMy OHa He onacanach npuxoda MMTNEepPOBCKUX BOWCK B . PocToB-Ha-[loHy, a HAaobopoT Xgana ux.

B aHHoTaumm k MamsaTHon Tabnuuke Cabure LLUnunbpeitH B bepnnHe ykasaHo, 4to B bepnnHe oHa siko-
bl npoxwueana ¢ 1912 — 1914 rr. [51]. OgHako n3 OdpmumansHon bruorpadum, Boiwedwen B 2005 1. (B pyc-
ckosizblyHOM BapuaHTe B 2007 r.) yka3aHo, 4to ¢ oktabps 1911 r. no anpenb 1912 r., LWensa xuna B Bexe, a c
BecHbl 1912 1. no oceHb 1913 r. «npebbiBana B pogHoM ropoge Poctose-Ha-[loHy» [6, 378].

B odmumansHon buorpacum ykasaHo, 4to no npuesge B r. Poctos-Ha-[oHy BecHon 1912 . Lensa
AKkobbl 3HakoMuTCs ¢ Byaywmm myxem, a 01 moHa 1912 1. y Heé akobbl Bbina ceagsba B r. Poctose-Ha-[oHy
[6, 378]. Takum obpasom, B cootBeTcTBMM ¢ OdhmumansHon Guorpacmen Leirsa, 4o oceHn 1913 r. oHa sKkoObI
npoxueana B Poccuu, a B Mepmanmio LLersa morna npuexatb no3aHen oceHbto 1913 r.

Ha MawmsatHon Tabnunyke CabuHe LWnunbpeitH B BepnuHe ykasaHo e€ ums kak "CabuHa LinunbpeiH”.
OpHako nocne ceaabbbl LWenBa, kotopas coctosnace y 01 uoHs 1912 . [6, 378], y Heé apyras hammnnsg —
«WLemTenby, a nonHoe e€ nvs «Lensa HadprenesHa LWedTenby, HO HM kak He «CabuHa LUnunbpenHy». 310
NpOTUBOPEYUKe No hopManbHOMY NPU3HAKY UCKNKYaeT BO3MOXHOCTb UCNONb3oBaTh [amsaTHyto Tabnuyky Ca-
ouHe WnunbpenH B bepnnHe B kayecTBe A0Ka3aTeNbCTBa €€ NpoXxuBaHua B bepnnHe.

B OdbmumansHomn Buorpadmm ykasaHo, 4to skobbl 17 gekabps 1913 r. B bepnuHe y LLeiBa poxpaertcs
nepBblii pebéHok — Aoub Mpma-Penatal6, 184-185]. MpuBoautcs nHdopmaums n3 CBnaeTenscTea O POXAEHN
oT 19 noHs 2002 r. (aBe ThiCAYM BTOPOro roaa), odhopmneHHoro LieHTpanbHbiM 3arcom bepnuna [6, 340]. OgHa-
KO M3y4nTb 3TOT AOKyMeHT, CBUAETENBLCTBO O pOXAeHUN pebéHka, Ha OCHOBaHUKM KOTOPOro ChenaHa Takas 3a-
MUCb, HET BO3MOXHOCTK, TaK Kak B OdmumansHoin Brorpadmm oH B Buge chotorpacum He npusogutes [6]. [o-
CTaTOYHO OCHOBAHUM CYNTaThb, YTO 3Ta 3amnmCb OTHOCUTCH He K LLlenBa. Tak kak B HeW yka3aHO MHOe UMS OTLa
poamBLLerocs pebéHka, ykazaHo, YTo OTeL, Bpay, a He BETEPUHAp, a y MaTepu pebéHka OTCYTCTBYIOT CBEAEHUS O
€€ npodeccuu, To eCTb MaTb He Bbina BpadoM, 1 YK TeM Bonee LOKTOPOM MeanLMHCKMX Hayk [6, 185]. Bax-
Helllee 3HaYeHre UMeeT To, YTO NepBoHavanbHas uHpopmauus o cembe LWedTens (cembe Lensa) nonyyeHa
13 agpecHomn kHur bepnuHa 3a 1915 1. [6, 340]. To ecTb 13 cnpaBOYHMKaA, HaxoAsLLlerocs B CBO6OAHOM AOCTY-
ne. OpHako ¢ aekabpst 1914 r. LWens3 xmBeET B Lltopuxe, a 3atem B Jlo3aHHe [6, 378]. A e€ Myx B CBA3M C MOOU-
nu3aupeit B 1914 r. yeaxaet u3 bepnuna [6, 378]. CnegoBatenbHoO, ykasaHHas 3anucb B aAPeCHON KHUre U
B LleHTpanbHom 3AICe BepnuHa 3a 1915 r. He oTHocATCA K LLlemBa, n noaTomy yctaHoBka MamaTHom
Tabnuyke CabuHe LnunbpenH B BepnuHe Ha gome 2 no yn. Tomasmeyclutpacce He 000CHOBaHa.

CnegyeT npuHSATL BO BHUMaHMe, Yto B OdmumanscHon Guorpadum LLeitBa npucyTCTBYIOT HEYCTPaH u-
Mble NPOTMBOPEUMs 3Ton YacTu Brorpacum LLenss, - eé npebbiBaHus B bepnuHe HakaHyHe Nepsoit MupoBoil
BOMHbI [6, 168 — 188]. 3TN CyLLeCTBEHHbIE pacXOXAeHUs BO3HUKNW BBMAY Toro, yto OdumumancHyto buorpa-
uio LLerBa coCTaBNANM HECKOMBKO YeNTOBEK, KaX/ablll U3 KOTOPLIX, BbINOMHUB CBOW pasfern, He CMOr corna-
COBaTb €ro C ApYrMu pasgenamit, YTo U BbISBSETCS Npu AeTanbHoM u3yyeHnn OduumanbHoi Grorpadum
LLlenB3 1 MHbIX MaTepuasnos o He [6].

CnepgyeT BbISICHUTb MOBOA, MOCIYXMBLUNA OCHOBaHWEM ANs yCTaHOBKM [lamstHon Tabnuuku CabuHe
WnunbpenH B bepnuHe. ObuwecTBo ncuxoaHanutukos Mepmanum (OFAI), yctaHoBUNO B bepnuHe yeTbipe
namatHble Tabmuukn [51]. Momumo LWensa (CabuHbl WnunbpeitH) Ha 3TUX NaMATHLIX Tabnmukax ykasaHbl
NMeHa eLLé YeTbIpEX YenoBek (Ha ogHOM Tabnuuke ykasaHa cemeiiHas napa HoimaH), TO eCTb BCEro ynoms-
HYTO NSATb IMYHOCTEN:
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1. [okrop dunocodpum Mepxapa Aasiep, KOTOpbIA U3-3a NpecnefoBaHWs HALMCTCKUM PEXUMOM (XO-
nokocta) B 1936 r. Bblexan B JloHgoH. MamsaTHas Tabnuyka yctaHoBrneHa Ha yn. MioHxeHepLuTpacce, 23.

2. [loktop MeanumHbl SpHCT bepHxaps, KOTopbIn K3-3a NpecnefoBaHNs HALMCTCKUM PEXUMOM (XO-
nokocra) Bblexan B 1936 r. n3 lepmanuu. MNamstHas Tabnuyka yctaHoBneHa Ha yn. ManepoTTowuTpacce, 7.

3. [lokTop MeamumHbl, JoKTop dmnocodum Ipux HommaH, KOTOpbIN U3-3a NpecrneaoBaHns HauucT-
CKUM pexumoM (xomnokocTa) Bblexan B 1933 r. B [Manectuny (M3pannb). MamstHas Tabnuyka yctaHoBneHa Ha
yn. MapusepLutpacce, 4. Ha atoil namsTHoi Tabnuyke ykasaHa U ero xeHa — [kynusa HoumaH (Bntomen-
(enba).

4. ewxoaHarmTuk Dxymus HonmmaH (BntomeHdenbn), koTopas u3-3a NpecnefoBaHus HaLUMCTCKUM
pexuMoM (xonokocta) Bolexana B 1933 r. B lManecTuHy (M3paunb). MamstHas Tabnuyka ycTaHoBReHa Ha
yn. MapusepLutpacce, 4. Ha atoit namsTHoM Tabnnyke ykasaH 1 eé Myx pux HoimaH.

5. [Hoktop CabuHa LUnunbpeiH, ncuxoaHanuTuk, Neaaror U Bpady, paccTpensHa Hauuctamm BMecTe ¢
obeunmu goyepamm B 1942 r. (xonokocT) B r. PoctoBe-Ha-[oHy [51].

Kak Buanm, 06beauHsIoWMM NpU3HakoM 3TUX Ntogei SBNSeTCS He TO, YTO OHM Bblv ncuxoaHanuTuka-
MW, KOTOpbIX B EBpOMNe 6bIfio MHOTO ThICSY, U HE TO YTO OHW Obinu yyeHukamu FOHra, nockonbky y KOHra Bbino
MHOTO TbICY YYEHWKOB M MOCIeA0BaTENen, a To, YTO OHU CTanuW XepTBaMu NpecnefoBaHus eBpeEB B roabl
Btopoit Muposoit BoiHbI (Bbinn xepTBaMu XonokocTa). CrefoBaTenbHo, Lenb YCTaHOBKM 3TUX MaMSITHBIX
Tabnmyek — NoATBEPXKAEHNE TEMbI NPECIIEA0BAHNS EBPEEB (XONIOKOCTA), @ HE UHOE.

Ha Tpéx namsTHbIX Tabrmukax ykasaHbl HayYHble CTEMEHW TPEX YEeNOBeK: «AOKTOP MEAMUMHbI» W
«poktop cunocodun». OpHako, Ha namaTHoi Tabnuyke CabuHbl LLUNUMbpenH He ykasaHo, YTo OHa UMena
Hay4YHyt0 CTeneHb, OOMYCTUM «ZOKTOP MEAMUMHbI», a ykasdaHo npocto «goktop CabuHa LUnunbpeiHy»
(Dr. Sabina Spielrein — Hem.). To ecTb yka3aHo, 4TO OHa SKODbI «BpaY» UMK «1eKkapby.

Takum obpa3om, Hagnucb Ha MamaTHon Tabnuyke CabuHe LWnunbpenH B BepnuHe npsmo Aoka-
3bIBaeT, YTO OHa He MMeNa Hay4yHOW CTEeNeHu, TO eCTb OHa He Oblna «4OKTOPOM MeAULUHbI» UMK «JOK-
TOPOM NCUXONOTUMNY.

/3 copepxanus MamstHon Tabnuuku Cabune LUnunbpenH B bepnnHe MOXHO caenaTth BbIBOA, YTO Y
Heé He BbINo yHMBepCUTETCKOro 06pa3oBaHs, NOCKOMbKY N0 OTHOWEHWO K K.I'. FOHry Ha MamsTHon Tabnumy-
ke CabuHe Lnunbpeitt B bepnnHe OHa ykasaHa kak «nauueHTkay, «y4eHuLlay u «konmnera.

CneposatentHo, CabuHa LnunbpeinH «nauueHTka» (Patientin — Hem.) FOHra, - oHa 6bina 6onbHa Lwu-
30(peHmnen 1 Haxogunace y FOHra Ha usneyeHun.

CabuHa LUnunbpenH «yvenmua» (Schulerin — Hem.) KOHra, TO ecTb NpoLeaLlas HekoTopoe 06yyeHue,
HO He BbIBLUIAS CTYAEHTKOW YHUBEPCUTETA, TaK Kak B 3TOM cryyae Obino bbl ykasaHo, YTO OHa «CTYAEHTKa»
(Studentin — HeMm.). Takum 06pa3om, u3 cogepxanna MamsTHoi Tabnuukn cneayet, yto CabuHa LnunbpeiH,
He Oblna CTY4EHTKOW B BbICLUEM MEAMLIMHCKOM 3aBefeHuu, rae npenoaaan HOHr.

CabuHa Wnunbpeitt «konnerax (Kollegin — Hem.) KOHra, HO B Kakoi AOMKHOCTM W B KAKOM Y4pEXOEHUM
Ha lMamsaTHoM Tabnuyke He ykasaHo. Beab LLeiBd Morna ObiTh M TEXHUYECKUM COTPYAHUKOM — LOMYCTUM Na-
BopaHTOM, 4TO Npu €€ Ncmxnyeckom 3abonesaHUK ObINO BO3MOXHO, HO HU Kak He BpadyoM W Tem Bonee He
Hay4HbIM COTPYAHUKOM.

HeobxoauMmo yunTbiBaTh TO OGCTOATENLCTBO, YTO METOAMKA JIEYEHMs MCUXOaHann3oM BO BpeMeHa
Opeinga n OHra siBnsnacb CeTEBON CUCTEMON. [TaumMeHT, NPOLLIEALLMIA NIEYEHe METOAOM NCKX0aHanu1aa, cym-
Tarncs 0CBOMBLLMM NPOECCHIO NCUXoaHanuTuka. M faxe ecnm Takon nauueHT He UMeN BbICLLEro (Bpay) umm
cpeaHero (cenbalep) MeanuumHcKoro 0bpasoBaHuns, TO BCE paBHO MMeES NpaBo cam NeYnTb ApYrix naumeH-
TOB METOAOM «NCMXOaHanu3ay, nonyyas 3a 3T0 COOTBETCTBYILLYIO MAaTy, a Takke nonyvas 4oxod 3a pac-
NPOCTPaHEHNe MeANKaMEHTOB NCUXOTPOMHOTO AENCTBIS Ha OCHOBE ralumLia 1 KokauHa. To ecTb BbiTb HEKUM
«JOKTOPOMY (NlekapeMm) ncuxoaHanuaa Mor tobor YenoBek, AakKe He UMEIOLNA YHUBEPCUTETCKOrO MeaULMH-
ckoro obpa3oBaHus Unu denballepckoro obpasoeaHus [52].

B aToM cnyyae ¢ 60nbLUIOI HATSKKOM MOXHO Ha3BaTh LLIeiB3 HekuM «nekapem ncuxoaHanuaay, To ecTb
HEeKUM «cobeceHUKOM nauueHTay, B TOM Cyyae, Korga NauueHT UChbiTbiBan He0H6X0aMMOCTb 0BLIEHUs C
KeM-HUOyab BCMEACTBUE CMOXHOW €ro NCuxonornyeckoin cutyauun. Ho cumtath LeinBd nonHOLEHHbIM Au-
NNOMMPOBAHHBLIM BPAYOM (LOKTOPOM), UMEIOLLMM MELULMHCKYH NPAKTUKY, HET HIA KaKUX OCHOBAHWA.
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Takum obpa3om, Hagnucb Ha MNamaTHon Tabnuuke CabuHe LinunbpeiiH B BepnuHe onpoBepraert
Hanuuue y LeiB3 yHuBepcuteTckoro obpazoBaHus, BpayeOHON NPAKTUKN U Hay4HOW CTENEHM.

Buorpadni Lensa, B Tom uncne Puxebexep [6] v JlotaH [5], a Takke gpyrve nccnegoBaTeni He CMOMM
npefocTaBuTb (HOTOKOMUK OhuLManbHbIX JOKYMEHTOB LLerBa, koTopble noaTeepannm bl eé obpa3oBaHue u
€€ HayyYHYIo CTeneHb, XOTA JOKYMEHTbI O NONyYeHUn BbiCLLero 06pasoBaHus 1 O NPUCBOEHUN HAY4HON CTene-
HW B EBpONe ABNSOTCA JOKYMEHTaMM NOCTOSHHOTO XpPaHEHUS.

YTBepxaeHue, yto Cabuna LLUnunbpeiH Gbina yneHom BeHckoro ncuxoaHanutuyeckoro obLiecTsa,
OnpoBepraeTcs NpoBepkon 06s3aTenbHbIX rPYNMoBbIX (HOTOrpaduii HayYHbIX MEPONPUATUIA YKkasaHHOro 06-
LLeCTBa, TaK Kak Ha 0613aTenbHbIX hoTorpadusax HayYHbIX KOH(EPEHLMI OHA OTCYTCTBYET.

Takum obpasom, cnefyeT Npu3HaTb, YTO ABNAETCA abCypAHbIM yTBEpXKAEeHUEe, OCHOBaHHOE Ha
TekcTe NamaTHon Tabnuuke CabuHe LLnunbpeiH B BepnuHe, o Hanuyuu y LLlenBa Hay4HOM cTeneHu.

YTBepxaeHue, yto CabuHa LUnunbperH npenogaeana ncuxoaHanms B PycCKOM ncMxoaHanuTUYeCcKoM
obLecTse, Takke onpoeeprHyTo. He npobeis B r. Mockse 3umon 1923-1924 rr. n Heckornbkux Mecsues LLleisa
yexana 13 Mockasl [6, 379]. CeegeHus o LLeisa ¢ 1924 r. n nosgHee, 0 TOM, YTO SK0BbI OHa bbina Bpa4yoM —
TepaneBTOM W NCUXomnoroM B r. PocToe-Ha-[loHy NonHoCTLI0 oTCyTCTBYIOT [13].

[MoaTomy criedyeT cunTaTb He KOPPEKTHOW M 3anuch Ha [NamsaTHoit Tabnuuke CabuHe LnunbpeiH B
BepnnHe kak «obyyatoLen ncuxoaHanuay B POCCUItCKOM NCUXOaHANMUTUYECKOM 06LLEeCTBEY.

Cnepyer yyecTb, 4to MamsTtHas Tabnuyka CabuHe LLUnunbpeitH B BeprinHe CoaepXuT SPKO BblPaXeHHbIN
aHTUPOCCUICKUI (QHTUCOBETCKUIA, aHTUPYCCKIA) akLEHT: B aHHOTaLuu K [MamsTHon Tabnuuke npupaBHUBaETCS
OTBETCTBEHHOCTb rmTnepoBckoit MepmaHumn n Cosetckoro Coto3a B npecnefoBaHnn eBpelckon cembi Lnune-
peiH. B yacTHOCTW B aHHOTaLmMK ykasaHo, 4To CabuHa v eé 06e fovepu sikobbl nornbu B r. Poctose-Ha-[JoHy BO
BpeMsl HeMeLkon okkynauum B 1942 1., a Tpu eé bpata nornbnu B narepsix MYJIAI B 1937 r. BcneacTave cra-
TNIMHCKUX YncToK [51]. To ecTb ycTaHoBKa lNamsaTHoi Tabnuyku CabuHe LWnunbpeiH B bepnnHe gaét ocHoBaHue
Bparam Poccum yTBepxaaTb 0 paBHoW otBeTcTBeHHOCTM CoseTckoro Cotosa (Poccuickon denepauyuu) u M-
NepoBCkon 'epMaHnm B NpecneaoBaHni eBpeeB (XONOKOCTE) HakaHyHe M B rofsl Bropot MupoBoi BOHbI.

Kpome ykasaHHbIX YeTbIpéX namsTHbIX Tabnudyek B bepnuHe B nepuog ¢ 2004 no 2020 rr. oblwectsom
nountatenen 3urmyHaa ®peiiga «C dpengom B bepnmue» («Mit Freud in Berliny — Hem. nepeBop aBTopa)
YCTAHOBMEHO €Lé 23 NamMATHbIX Tabruyku, NOCBALWEHHBIX NCUXOAHANUTUYECKOMY ABMXEHUO B [epMaHuu
[53]. [1Be 13 HWX NocBsLLEHbl BEpnMHCKOMY NCUXOaHaNMUTUYECKOMY WHCTUTYTY, OCTanbHble naMsTHble Tab-
nnyky (21 WT.) NOCBALLEHBI NCUXOAHANUTUKAM, NPOXWBABLUMM B bepninHe HekoTopoe Bpemsi. B Tom uncne
15 namATHbIX LOCOK coepxat MHGhopMaLWio 0 NpecreoBaHUM EBPEEB HakaHyHe 1 B rodbl Bropon Muposoi
BOMHbI. OfHa namsTHas Tabnuyka ykasblBaeT MHDOPMALMI0 O XEpTBE «CTaNMHCKWUX penpeccuity - «nepe-
XuBLUMIA cTanuuckui TYTIAT 1 TouHO onucasLuen npousowealeey [53]. Takum obpasom, nogaBnsoLee Ync-
o namaTHbIX Tabnuyek oblectsa «C Gpeitgom B bepnnHey» Takke NOCBALLEHO TEME NpecnefoBaHus eBpe-
€B HakaHyHe W B roabl Bropoit MupoBsoi BoHbl B EBpone (xonokocte) n B Cosetckom Cotose. B aTux namsr-
HbIX Tabnmykax NPOUCXOAMUT NpUPaBHUBaHKE OTBETCTBEHHOCTM [UTneposckoi epmaHumn n Cosetckoro Coto-
3a (Poccuiickon ®enepauun) 3a npecnegoBaHne eBPEEB HakaHyHe W B roabl BTopoi MupoBoii BOWHbI (Xono-
KOCTE), YTO NPOTUBOPEYNT haKTaM, yCTaHOBNEHHbIM [puroBopom HiopHbeprckoro npouecca 1945-1946 rr.,
MOCKOMNbKY COBETCKUIA HApOZ, 3alluLLan eBpees 1 cnacan Ux OT rMTNEepOBCKOro NpecnefoBaHns (XOnokocTa).

HekoTopble nccnegosatenu [9] B kayecTBe NOATBEPXAEHUS BbICLIEr0 06pa30BaHNs 1 Hay4YHOW cTene-
HW y LenBa npuBoasAT CCbINKY Ha calT «MexayHapogHoi accoumaumm no maydeHuto Hacneans CabuHbl
Wnunbpenny (Oanee «Accounaums Wnunbpeity) [41]. OgHako ykasaHHbIN CalT HE COAEPXMT apXMBHBIX Ma-
TEpUanoB o BbiCLIEM 0Bpa3oBaHMmM 1 0 Hay4HoW cTeneHu y Lleisa.

MexgyHapogHoit accousaum no u3yvenuto Hacnegust CabuHbl LnunbpeiH Obina cosgaHa B
2017 ycunusamn «amepukaHckux nouutatenei rernansHoct C. Wnunbpeit» [41]. Yupeautenem MexayHa-
POAHOM accoumaumn no m3yyeHno Hacneams CabuHbl LUNunbpenH SBNSeTCsS amepukaHckas yyeHas, nuca-
Tenb, 4OKTOp ncuxonornn Knapa HawwkoBcka, (npeanaeHT-ocHoBaTtenb Accounaumm), a Takke e€ amepukaH-
cke Konnerv Apuana Xappue, KMHU4eckuil AOLEHT, npenopgasatens Hbto-Vopkekoro yHusepcuTeTa u Mew-
X0aHanuTyeckoro nHctutyta CeBepHomn KanudopHuu, [xoH JlayHep, amepukaHCKuin NCUX0aHanMUTUK 1 nuca-
Tenb, Mamena Kynep-Yaiit, amepukanckuii npocheccop nevxonorun 1 pennrin B Huto-Mopke [41].
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[MaBHbIMM LensMu CBoen aesTensHoCT MexayHapogHoM accoumanmm no u3yyeHunio Hacneams Cabu-
Hbl LnunbpeinH 3asBnseT cnegyllee:

- pacnpocTpaHeHne 3HaHW 0 Xu3Hu n gestensHocTy C. LnunbpenH;

- pacnpocTpaHeHue 3Hauui 0 Bknage C. LUnunbpeiH B NCUXONOMMYECKYKD U MCUXOAHASNMTUYECKYHO
HayKy;

- NpefocTaBneHne AocTyna K JOKYMeHTam 1 apxmeHblM Matepuanam o C. LUnunbpent;

- NMOOLLPEHNE MccreaoBaHuin xusHu 1 aestensHocTit C. LUnunbpeitH nyTéM BbinnaTbl AEHEXHbIX BO3HA-
rpaxaeHun (ctuneHgun) [41].

3HaunTernbHoe BHUMaHue Accoupaums LUnunbpeiH yaenseTt TeMe npecnefoBaHWs eBpeeB HakaHyHe
B rogbl Bropoit MupoBoit BoMHbI (X0nokocT). Tak Ha caiTe Accounaumnn LnunbpeiH nogyépkmnaeTcs Skobbl
mbenb C. WnunbpenH «B Poccun Bo BpeMst XONOKOCTay, 13-3a Yero «HOBaTOPCKOE MOHWMaHMe ncuxoaHanu-
3a C. WnunbpeiH 1 ee uccnegosatensckue paboTbl okasanuch B NoyTi abcomoTHOM 3abBeHUM Ha nepuog,
Bonee Tpuguaty natv net» [41]. Tak xe Ha e€ odmumanbHOM caiTe pasMelleHo 3asBreHne-NpoTecT Ha pe-
LUEHWe Cyaa B OTHOLLEHWW ABYX UCTOPUKOB Xoriokocta. MexayHapogHas accoumaums no U3y4eHuto Hacneams
CabuHbl LUnuMnbpenH Bbipasuna CBOK MOALEPXKY ABYM BeAYLIMM €BPOMEMCKAM UCTOPUKaM, CTOPOHHWKaM
xonokocta bapbape OHrenbkuHr 1 AHy paboBCku, copeaakTopam UCTopUYeckorn KHurm «Houb 6e3 KoHuay,
KOTOpble Mpourpanu cyg rpaxgaHuHy onblun, ocnopuslLeMy Ux AoBOAbl: «Kak HayyHas opraHusauus, Mbl
BbICTYNaem 3a akajeMuyeckylo cBoboay mpoBOAWUTbL UCTOpuYeckne uccnenosanus. Mbl 0BecrokoeHbl TeM,
4TO CaM NPOLECC M peLLeHre Cyaa NoAoPBYT HE3ABUCUMMOCTb HayYHOM paboTbl, ANCKPEAUTUPYIOT 0bLLyI0 pa-
BoTy uccnegosartenen Xonokocta 1 NOMELLAOT UM paccrnefoBaTh npaBay O MPUYACTHOCTU MOSbCKUX pax-
AaH K HALUMCTCKAM NpecTynneHnsaM npoTue eBpees. VCK 1 pelleHne cya SBnsiTCs elle O4HUM CBUOETENb-
CTBOM NoBopoTa [MonbluK B 04EHb OMACHOM HanpaBeHM B CTOPOHY aBTOpPUTApU3Ma, aHTUCEMUTU3MA U KCe-
Hochobuny» [41].

Cant MexgyHapogHoit accoumauuy no maydeHnto Hacnegns CabuHbl LLUnunbpeitH co3gaH NomnbCKoW
KOMMEPYECKO CTPYKTYPOI JOMONHATENBHOrO 06pa30BaHus ¢ Ha3BaHWeM «/HCTUTYT NCUXONOMMYECKX NpoLec-
cos» (Instytut Psychologii Procesu — nosbek.), KOTOpbIA pacnonoxeH B BapLuase, no agpecy Ys430BCkui Npo-
cnekT, 16/54 [54]. 3Ta kOMMepyeckas CTPYKTypa npeanaraeT CBOUM KIMeHTaM ABYXTOANYHbINA Kype 0By4veHus u
YCKOPEHHbI, TaK Ha3blBAaEMbIN «IETHUI KypCy, MPOAOITKUTENBHOCTBI0 HECKOMbKUX MECSLIEB, AMNS MOnyyYeHns
cneynanbHOCTW «ncuxoTepanus» METOLOM NeuxoaHanusa. HecMoTps Ha rpoMKoe HasBaHue «HCTUTYT neuxo-
IOTMYECKMX NMPOLIECCOBY 3TO HE FOCYAAPCTBEHHAS, @ YacTHas KOMMepYeckas CTPYKTypa, KoTopas He SBNSeTcs
yypexaeHneMm BbicLLero obpasoBaHusi. B cBoen pekname ata KOMMepYeckas CTPYKTypa YkasblBaeT Ha Hannume
akkpeamtaumin MonbCkoit accoupaLym NcuxoTepanesToB U NpakTUkoB ncuxonorun npouecco (PSPIPPP) u
MexayHapoaHoON accoLpaumn NpakTuKoB NpOLECCHO-0pueHTMpoBaHHoi neuxonorin (IAPOP). Ceoto gesitens-
HOCTb BeAET B HEOOMBLLOM MOMELLEHMM KOMMEPYECKOTO LieHTpa B Bapluase. Ha cosgaHHOM 3TOM KOMMepYe-
CKOW CTPYKTYpOW caiTe MaTepuansl, Bocxsansiowme Cabury LLnunbpeiiH, ncronb3ayoTes Takke 1 ¢ LeNbo pe-
Knambl 06pa3oBaTeNibHbIX YCIyr WU YCyr MeAULUMHCKON KITMHWKA Npu 9TOM «MHCTUTYTE» [54]. To ectb nms «Ca-
BuHa LLUnunbpeiH» B 3TOM Cryyae UCrosb3yeTcs W Kak YaCTb KOMMEPYECKOW peKnaMbl.

Ho Ha ykasaHHOM caiiTe He NpeacTaBneHbl ANEeKTPOHHbIE 0Bpa3sbl AOKYMEHTOB, KOTOPbIE NMOATBEPAUIN
Obl BbiCwee 0b6pa3oBaHMe 1 Hanuune y4éHon cteneHun y C. LUNunbpenH, n aaxe He ykasdaHbl CChINKW Ha ap-
XVWBHOE XpaHeHWe rocyaapCTBEHHbIX 3anuncen o nomnyyeHum LLensa Bbiclero 06pa3oBaHns U Hay4yHOW CTene-
HW. o aTOMy Npu3HaKy MHGopMauus Ha caiTe MexayHapogHoi accouuaumy no uaydeHnto Hacnegus Cabu-
Hbl LUNUNbpenH He 3acnyxuBaeT BHUMaHUS B Ka4eCcTBE [0Ka3aTenbCTB O nonyveHun LLeinsa obpasoBaHus u
Hay4HOW cTeneHun. A Befb HEKOTOpPbIE UCCIeAoBaTENW CChINAKTCA Ha 3TOT CalT C LieNbio NOLTBEPAUTb Hanu-
une y CabuHbl LLNunbpeitH BbICLIEro MeAULMHCKOTO 06pa30BaHUs U HANWUYUS HAay4YHON CTENEHM.

Kak Buanm Bo Bcex cryqasx uHopmaums o «reHuanbHocTy Cabutbl LUnunbpenH npoucxogut oT uc-
TOYHUKOB 13 BpaxaebHbIx Poccuu rocynapcTs, M UMEET NPU3HaKN NCUXO-UCTOPUYECKO OnepaLun B pamkax
nHopmaumoHHo BoiHbl npoTe CCCP (CospemeHHon Poccum). Mpu 3TOM OCHOBHAs HanpaBneHHOCTb NCK-
XO-MCTOPUYECKIX OMepaLyii COCTOMT B HAMEPEHWUW [OKa3aTb BUHY CMaBSHCKMX HAapoZOB B COy4YacTumM B npe-
CrnefoBaHWN EBPOMENCKIX EBPEEB HaKaHyHe 1 B rofbl Bropon MnpoBsoi BoiiHbl (X0NoKocTe), YTO MpoTUBOpE-
4nT (haktam, ycTaHoBneHHbIM [Npurosopom HiopHbeprckoro npouecca [57].
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MHorue uccnegoBsatenu yTBepxaatoT, 4to nepeas nybnukaums o LWensa (CabuHe LUnunbpeiiH) noseu-
nace B 1982 rogy B Buae e€ nucem u aHeBHNUKoBbIX 3anucei ¢ 1909 no 1912 rr. [41]. 3TM nuCbMa U SHEBHUKM
ko6bl Bblnn HangeHbl BO BpeMms peMoHTa B 1977 r. unn B 1979 1. B XKeHeBe, B noaBane agMUHUCTPATUBHOTO
3aaHus [41]. AsTopom nepeont nybnukauum o CabuHe LWnunbpeinH «CekpeTtHas cummeTpust: Cabuna LWnunb-
peiH mexay KOHrom u ®peingomy» Bbin HeKUt MTanbsHCKU ncuxoaHanuTuk Anbgo KapoteHnyTo [55]. B aTon
KHWre onucaHbl N0O0BHbIE NPUKITIOYEHNS MOSOAOM XeHWMHbl Ao 6ecnamaTcTea BMNOONEHHON B CBOEro ne-
yallero Bpava-ncuxmatpa, ncuxoaHanutuka Kapna KOxra. C 3TOM KHWUMM M Havanoch wectsne muda o Ca-
BuHe LUNMnbpeiH B LWXPOKO ayauTopuu.

Mocneaytowme nybnukauyum o Leiss paspabatbiBanuch ¢ y4actuem cneucnyx6 spaxaebHoix CCCP
(Poccuu) rocynapCTB M HOCUIK SIPKO BbIPAXKEHHBIA aHTUCOBETCKUI (aHTUPOCCUIACKWIA) XapakTep. Mpumepom
ToMy cnyxuT u «OduumansHas Guorpadus LLeiBay, HanMcaHHas WBENLAPCKO NUcaTenbHULER U NCUXO-
aHanutukom Puxebexep C., kotopas B TeveHue wectn net ¢ 1999 no 2005 rr. paboTana Hag KHUroM npu
nogaepxke bonee yem 80-TM NOMOLLHMKOB M3 MHOTUX CTpaH Mupa. B nponore k cBoei kHurn Puxebexep He-
obocHoBaHHO npupasHuBaeT nonutuky CCCP 1 nonuTuky rutnepoBcKon MepMaHun B NpecrnefoBaHnn eBpo-
nenckux eBpees «B uctepsaHHom CoseTckom Cotose — mexay nonuTukoin Hacunua CtanuHa v HagsuratoLyu-
Mucs KoMaHgamu cmepTu Agonbda Mutnepa [6).

Ewweé bonee peskune 0BBUHEHUS COBETCKOMY (POCCUITCKOMY) HApOZy BbICKA3blBAET aMepUKAHCKUIA NCa-
Tenb JlotaH M'eHpu LiBu. Bo BCTynneHun K cBoen kHure «HeusaaHHble gHEBHWKM 1 nucbMa CabuHbl Wnunb-
peinH, yyeHuubl K. lOHra n 3. ®penpga» JotaH I'.L. Bonpekn daktam, yctaHoBneHHbIM [puroBopom HiopH-
Beprckoro npouecca, 06suHseT CCCP B coyyacTum npecnegosanust EBpees (xonokocte): «utnep v ero co-
PaTHWKW 3aKNENMUN EBPEEB KaK NapasunToB, YTO NPUBENO K JIMLLEHMIO rpaXdaHCKWUX NpaB W YHUUTOXEHMIO BO
Bpemst X0nokocTa MUIIIMOHOB NoAen, Bkmtoyas youincteo CabuHbl LLnunbpeiH n eé govepen B 3MMEBCKOM
Banke nop PoctoBoM-Ha-[loHy. BCNOMHUM Takxe CTanMHCKME YMCTKM, anoxy bonbluoro Teppopa, nokasa-
TerbHbIE CyAbl U Ka3HW BUAHBIX YNEHOB KOMMYHUCTUYECKOW NapTWW, 3aKNeWMEHHbIX KaK npegatenu, YTo w
npowu3oLuno co Bcemu bpatbsimu CabuHbl WnunbpenH: AHom, icaakom n Omunem» [5].

Cnegyet yyecTb, 4To MemopuaneHas gocka Cabune LnunbpeiH B r. Poctoe-Ha-[JoHy MHOrMve rogpl
aKTMBHO MCMONb3YeTCs B €BPONENCKON Npecce C Lienblo aHTUPOCCUICKOM nponaranabl. Tak B cTatee «LBen-
Lapckas rnaea 13 xu3Hu CabuHbl LUnunbpeiHy» mexayHapogHoro nepuoanyeckoro n3paHus «Hawa Maseta»
(XeHesa, LUsenuapus), 3a 26.10.2011 r. npuseaeHa dotorpacms memopuansHoi gocku LnunbpenH, ycra-
HOBNeHHoM Ha yn. MywkuHckon B 1. PocToBe-Ha-[loHy, ¢ aHHoTaumen «MemopuansHas gocka B Poctoe-Ha-
[oHy. Tpoux HEBMHOBHbIX MYX4MH cemeictBa LUNWUNbpeiH paccTpensinn KOMMYHUCTbI, TPEX GE3BUHHbIX
XEHLLMH — dhalumcTbl» [56].

Takum obpasom, MemopunaneHas gocka CabuHe LnunbpeiH Ha yn. MywwkuHckas B r. PoctoBe-Ha-[oHy
ncnonb3yeTcs He TOMbKO Ans nogaepxaHust MudgonoremMbl «CabuHa LUnunbpeitH», HO 1 NpUMEHsIeTC 3anag-
HbIMW NponaraHAMCTamMu B paMKax WHGOPMaLMOHHO BOMHBI MpoTVB Poccuu. Mpu 3TOM CoBETCKOMY (pyCccKo-
MY, POCCWMCKOMY) Hapody npeabsBnsoTcs HEOBOCHOBaHHble OOBMHEHWS B MpecnefoBaHUKM €BPEMCKOro
HaceneHus B rogbl Bropo MupoBoi BOMHbI (XOMOKOCTE), YTO NPOTUBOPEYNT (hakTaM, YCTaHOBNEHHbIM MMpu-
roBopom MexayHapoaHoro BoeHHoro TpubyHana no geny rnaBHbIX HEMELKMX BOEHHbIX NPECTYNHUKOB [57].

B HekoTOpbIX Hay4yHbIX paboTax pPOCCUICKMX y4éHbIX rnbenb LLenBa onucaHo Tak: «YTpom 11 uncna
€BpeeB, KOro Ha MallnHax, koro B KonoHHax no 200 4yenosek, B 0AHOW U3 HUX Obina 3ameveHa CabuHa
LUnnnbpeitH co CBOUMW JOYEPSAMUM, OTBOAMNM B NOCENOK 2-9 3MMUeBKa. 34ech ObiBLUMe COBETCKWE ConaaThl B
KayecTBe HEMELKMX NOAPYYHbIX paccTpenuBany B3poChblX, 3aCTaBMsAs WX BHavarne pasfeTbcs 4orona, MHo-
MMX M3 HUX YHUYTOXanW B JyLluerybkax, eten TpaBunu, cmasbisas UM rybel cneynansHeiM S40M. B nepsbii
A€eHb ObINo paccTpensiHo okono 13 ThicaY €BPEEB, OCTaNbHbLIX YOUIM HOULIO M Ha credylownin aeHby [58].
OcTaétcs AUCKYCCUOHHBIM BOMPOC O KOPPEKTHOCTW YNOMUHAHWS O «COBETCKMX», XOTb W «ObIBLUMX», conpa-
Tax, B COBEPLUEHMM TaKOro TSKKOTO MPECTYNNeHUs, KOTOPOoe K TOMY e He ycTaHoBNeHO [purosopom HiopH-
Beprckoro npouecca 1945-1946 rr. [57].

[ocTaTtoyHo yacTo B HacTosiLee Bpems (2026 r.) B pas3nuyHbIX 0BLEAOCTYMHbIX PYCCKOS3bIYHBLIX MaTe-
puanax o Cabure LLUnunbpeitH, B TOM Y1Cne U B BUOEOPONMKAX, TaKkke NOAYEPKMBAETCA paBHas BuHa CoBeT-
ckoro Coto3a u ['utneposckon 'epmanum B Tparnyeckon cyabbe espenckoit auacnopbl CCCP. [laxe BcTpe-
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yarTca Takue nybrmyHble BbiCKasbiBaHUS: «Takas TparkyHas cyabba OveHb QOCTOMHOWM €BPECKON CEMbM
LUnunbpeitH: Tpoux 6€3BMHHBIX HAcTOSALMX Y4EHbIX paccTpensann B Coetckom Cotoze. A Tpoux 6e3BUHHBIX,
OfHY M3 HUX 3amevaTenbHyto yuéHylo CabuHy LUnunbpeinH, n OByx eé povepert paccTpensnu HauuoHan-
coymanuctel» [59, 1 vac, 3-4 MuH.]. To ecTb Mucponorema CabuHa LLUnunbpenH akTUBHO UCMOSb3YeTCs Npo-
TUB COBpeMeHHON Poccuu.

Mo BepCuM UCTOPUKOB COBETCKUX CreLcryxb TeHAeHUMS Ha NPSIMOE UK KOCBEHHOE 0OBUHEHWE COBET-
CKOro (pyCCKOro, poCcCUCKOro) Hapoda B MOCOBHUYECTBE MMTIEPOBCKM OKKYyNaHTam MMeeT LieNbio MHULM K-
poBaTh NPOABWXEHUN «3anagHOEBPONENCKIX» BaHOUTOB «Ha BOCTOK ANs NOAABMEHNS CaBsH A0 UX NOSTHOTO
ncyesHoBeHus» [2, 52]. Hanbonee rnyboko aTOT BOMPOC packpbIT B HayyHow pabote EapuxuHa B.I. u MeTpo-
Ba A.b. «['naBHas yrposa 6e3onacHocTi Poccum 1 ee nCTouHUK (Bepens cneucnyx0)» [60]. OTn xe aBTopbl Ha
OCHOBE CBOEW HayyHOW paboTbl «AHanM3 ¢ no3uuuu creucnyxd npuunHbl Havana Poccven CneumarnsHom
BOEHHOM onepauuv Ha YkpauHe no 3awumte Pycckoro mupa oT arpeccuu banautckoro 3anaga» [61] paspabo-
Tanm ynpoLéHHbin n 6onee JOCTYMHbIN AN MAcCOBOrO YATATENs BapyaHT YKa3aHHOM HayyHOW paboThbl, -
Bpowitopy «leononutnyeckuin kypc monogoro boitua Poccuuny, rae npsamo ykasaHo: «Haubonee nponutaH
AYXOM CNaBsiHO - 1 pycodhobumn HayuHbI Mup 3anafa U, kak CnefcTBue — «eBponenckn obpasoBaHHasy (To
€CTb BOCMUTaHHas B AyXe TpaauLUMOHHOM eBponernckon pycodobum) 3HaunTenbHas Yactb POCCUICKOMO Hay Y-
HOMO MMpa ¥ POCCUICKON UHTENNUIEHLMNY [2, 52].

OBpaTm BHWMaHWE W Ha HEOBOCHOBAHHOCTb (HE3AKOHHOCTb) MPUHSATUS K PAcCMOTPpeHuo opogckoi
MEXBEAOMCTBEHHON KOMUCCUM MO HAMMEHOBAHMIO 0BLLECTBEHHO-3HAYMMBIX MECT, YCTaHOBKE MaMSITHbIX 3HAKOB,
YBEKOBEYMBAHMIO BbIZAIOLLMXCA NIOAEN 1 NaMsTHbIX cobbITUA ropoaa PoctoBa-Ha-[loHy (ganee no Tekcty «Ko-
MWCCMS MO HAMMEHOBaHUAMY) MaTepuanos 0 Cabuxe LNunbpenH (HapyLLeHre MaTepuanbHOro npaea).

[MoctaHoBneHue mapa r. PoctoBa-Ha-[loHy Ne2163 ot 16.10.2002 r. 06 yctaHoBke MemopuanbHOM LOCKM
CabuHe LnunbpeitH NpUHATO Ha OCHOBaHWKM pelleHns Komucenein no HaumeHoBaHusm Ned5 ot 25.09.2002 r.

Bonpoc 06 yctaHoske MemopuanbHoit gocku Cabure LnunbpeiH paccmoTpeH 25 cenTabps 2002 r. Ha
45-m 3acepaHum Kommuccumn no HaumeHoBaHuaM. [py npuHsTUKM nocTaHoBneHus o6 yctaHoske Memopuanb-
Hoit gockn Cabune LUnunbpenH B KOMUCCUIO NpeaoCTaBNeHbl HEHaaNexalle matepuansl. B matepuanax 45-
ro 3acefaHus Kommccuu no HauMeHOBaHWAM HeT 0B6s3aTenbHbIX apXMBHbIX [JOKYMEHTOB, KOTOpbIE MOATBEp-
avnm bl pakt npoxusanus C. LUnunbpeiH B ykazaHHOM [OMe, W HET apXWBHbIX JOKYMEHTOB, KOTOpbIE Obl
[okasbiBanu eé sacnyru nepeg r. PoctoBom-Ha-[JoHy, kotopble Bbl noaTBepannM 0b6pa3oBaHue U HayyHyto
creneHb Cabuubl WnunbpeitH [9].

Mo uHdopmaumm YnpasneHus kynbTypbl . PoctoBa-Ha-[loHy B matepuanax 45-ro saceganus Komuc-
CUM MO HaUMEHOBaHWAM HaXOAATCA YeTbIpe NCTa (CTPaHMLbI), KOTOPbIE OTHOCATCS K BOMPOCY 06 yBeKoBeuu-
BaHuM namsT CabuHe LLUnunbpeiH. 3To oaunH pykonucHbIi nucT 6e3 3arnasus, 6e3 gatbl u 6e3 Homepa, (4a-
nee PyKONWCHBIN NMKCT) 1 TpU APYTUX NACTA — HU KEM He 3aBepeHHas Hekas «buorpaduyeckas cnpaska. Ca-
BuHa LnunbpeiHy ¢ npunmuckamm LOMOMHUTENBHON MHGOPMALMK OT PYKWM HEM3BECTHOMO NPOUCXOXAEHUS. B
Brorpaduyeckon cnpaske HET MHOPMALMKU NO YbeMy 3anpocy, KOrda ¥ KakuM yYpexmneHueM oHa W3rotoB-
reHa, JonyLeHO MHOXECTBO rpyObIx UCKaxeHuin buorpadpuu LLenBa, COKPLITO COTPYAHMYECTBO C MUTNEPOB-
ckom 'epmaHmen e€ 6nnsknx poACTBEHHUKOB: OTLA, Myxa, 0benx e€ goyepeit u Tpéx bpaTbes.

Yka3aHHble 4 nucta He Moru BbITb NPUHATLI KOMKUCCHER N0 HAMMEHOBAHUAM, Tak Kak He COOTBETCTBO-
Banu npuaHakam JOKYMEHTOB, 1 He MOrfn BbITb OCHOBaHWEM [N PAaCCMOTPEHNS BOMpOCa O MeMopuanusamm
CabuHbl LWnunbpeitH. Komuceuns obszaHa Gbina oTBeprHyTh 3Th 4 NCTa, Kak HeHaAnexalle 0hopMIieHHbIe.

Ha MemopwuanbHoit gocke B r. PoctoBe-Ha-[loHy nomumo umeHn CabuHbl LLUNUnbpenH ykasaHbl Takke
nvena K.I'. FOHra n 3. ®ponpa (Gpeiiga). Ha kaxgoro 13 HAX B KOMUCCHIO MO HAMMEHOBAHUSIM TaKKe LOIDKHbI
Bbinn 6bITb NPeACTaBneHbl COOTBETCTBYHOLME AOKYMEHTbI, KOTOpble nogTBepxaanu Obl Wx 3acnyri nepeq
r. PoctoBoM-Ha-[JoHy, a Takxe JOKYMEHTbI, KOTOpble Bbl NOATBEPKAANM (haKT UX NPOXUBaHUS B JOME, Ha KO-
TOPOM YCTaHOBNEHa MemopuanbHas gocka. OHaKko Takux LOKYMEHTOB B MaTepuanax 45-ro 3aceganus Ko-
MWUCCWM NO HaUMEHOBAHWSAM TakxKe Her.

Yuutbieas, uto K.I'. KOHr 6bin SipbIM HEMELKUM HaLWCTOM, CRyXun 0uULEPOM B TMTIIEPOBCKON apMiu,
ObIn COTPYAHMKOM repMaHckux cneucnyx6, Bo Bpemst Bropoin MMpoBoi BOWHbI y4acTBOBan B arpeccut npo-
TMB CCCP, [6, 265-266] nounTaHne ero HegonycTmMo.
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3. Opeitg — Takke He 3acCNyXMBAEeT NOYUTAHNS, TaK KaK €ro y4YeHue npusHaHo «...He TOMbKO OJHOCTO-
POHHEN, HO W aHTWHAYYHOW KOHLENuWen 1 urpaeT peakumoHHY pornby [62, 583-584.] Bbicoknit oyXOBHO-
HPaBCTBEHHbIN OBLLMHHBIN YKNag PyccKoro Hapoaa oTeepr fukeyyeHne ®penga, kotopoe bbino accoummnpoBa-
HO C U30NIMPOBAHHOCTBLIO MHAMBMAA OT 06LLECTBA, MOMOBOM PACNYLLEHHOCTLI, CTSKATENBCTBOM, HAPKOMaH 1-
€M1, ankoron3mMom, TabakokypeHueM, paskuraHmeM 300510rM4YECKON HEHABUCTI Mexay Hapogamu. COBETCKuMI
HapoZ BbISBUN B AEATENbHOCTU TPOLKUCTOB-NPUBEPKEHLEB (hpeian3ma, nonbITKy passsasaTb NCUMxonorunye-
ckyto BorHy BHyTpu CCCP, 1 HeiTpanu3oBan ux NpecTynHyto AedTenbHocTb. K Tomy xe «3urmyHa Openay» He
4TO MHOE, KaK NCEeBAOHWUM, NOA KOTOPbIM BbICTYMasn KOMNMeKTMB aBTopoB EBPONEncKoro LeHTpa nemxonornye-
ckux onepauun (ELIMO). OT umeHn ®Ppenpa aHrnuinckue papmaueBTUYECKe KOMMAHUM pacnpoCTpaHsm
cpean HaceneHun EBponbl 1 AMEpUKM MHEOPMALMI0 O MOME3HOCTH OMMOMAOB, M3rOTOBMEHHBIX HA OCHOBE
KoKauHa U rawwmwwa. C Lenblo yBenuyeHus npogax onvongos 3. ®peigy Oblno NpUCBOEHO 3BaHUE «opauHap-
Horo mpodheccopa BeHckoro yHMBepcuteTay. JT0 3BaHME ObIfo MPUCBOEHO LLECTUAECATUYETLIPEXNETHEMY
C. Wnomo B sHBape 1920 r. He 0ObIYHLIM NOPSAKOM, @ «NyTEM NPEenoAHECEHUS aBCTPUICKOMY MUHUCTPY No-
AapKka — JOoporocTosien KapTuHbly [63]. «PpeingoBCkuiA NCUXOaHaNMU3» COBETCKAs Hayka OLeHUna Kak «...
aHTUHAYYHYI, PEaKLMOHHY0 ncuxonoruyeckyto Teoputo. CornacHo aToi Teopuu, ABUXYLLEN CUMOMN NoBee-
HWS OTAENBHOrO YenoBeka W Aaxe obLiecTBa SBNATCA GeCCO3HATENbHbIE BUONOTMYECKUE BNEYEHUS W UH-
CTWHKTbI (rnaBHbIM 06pa3oM MOMOBOW WHCTUHKT); onpedensiowas ponb 06LLeCTBEHHO-UCTOPUYECKIX YCITOBMIA
pasBUTUS NCUXWKN UTHOpUpYeTCsy [64, 38].

Bonee kaTeropuyHyto OLEHKY ponu ¢peian3ma BbiCKasblBalOT COBPEMEHHbIE Y4éHble B 0b6nacTu Teo-
norun: «®peng - 3T0 OAUH W3 3MOBELUMX CUMBOSIOB HaLLEro BpemMeHu. Ero cMepTb Takke CUMBOMMYHA: OHa
kak Obl onuueTBOpsieT coBoit rHEHWe TOM KynbTypbl, KOTOpPasi NOCTPOEHA Ha CEKCE U Ha KPOBW, Ha KynbTe
W3BPALLEHHOTO HACNaXaeHUs U Hacunmusy [65).

Takum obpasom, memopuanusaumua umenn 3. ®peinaa (Pponga) He gonycTuma.

Ha namsatHom gocke ykasaHo, yto CabuHa LWnunbpeiH — «3HameHuTas yyeHuua K.I.HOHra u
3. ®ponpar». OgHaKO 3HAMEHWUTOCTb HE SBMSETCH OCHOBAHWEM AM1S YBEKOBEUMBAHMS NMaMATW YeoBeka, YTo
NPSIMO yKasaHo B 0TBeTe YnpaBneHus KynbTypbl I. PocToBa-Ha-[oHy: Komucens no HaumeHoBaHUSM «pac-
CMaTpuBaeT BOMPOChl YBEKOBEUMBAHWE NaMATU Bblgarowmxca nrogen» [9]. IMeHHO «BblaaroWmxcsay», HO He
KaK He «3HaMEeHMUTbIX» JIYHOCTEN.

YuuTbiBas 10, YTO MHULMATOPbLI YCTaHOBKM MeMopuanbHon Jockn He 060CHOBaMM «BblaarowWwmecs 3a-
cnyrvy» xuTenbHUUbl Bapluasbl, MewaHkn «CabuHbl LUnunbpenH» nepen COBETCKUM (PYCCKUM, POCCUACKIAM)
HapOAOM, COKPbINIM HENPUrAsaHble CTOPOHbI €€ XW3HW, Mpexae BCEro To, YTO «3HaMeHWUTOCTb» CabuHbl
LUInnnbpenH cesi3aHa ¢ e€ NonoBon PacnyLLeHHOCTLI, HAPYLLEHWEM 3TUYECKUX HOPM €€ NevallmmMi Bpayamu,
BCTYMUBLUMMMW B UHTUMHYIO CBSi3b C MCUXMYECKN BONBHOM NaLMEHTKOM, IPOMKUMI CKaHganamu u3-3a atoro, 1
anaTtaxHbIMK BbIxoakamu CabuHbl, TO He ObII0 HU KakUX OCHOBaHUI A1 PaCCMOTPEHUs 3TOr0 BOMpoca Ha
3acefaHun Kommccum no HaMMeHoBaHUsM.

HekoTopble 1ccnefoBaTenn CYUTaloT, YTO PacnpoCTpaHeHe pasnuyHbIMK cnocobamn HGOopMaLmm o
NPEBOCXOACTBE «3anafHOEBPONENCKNX LIEHHOCTEN» crieflyeT paccMaTpuBaTh Kak NPOLecC NpakTUYecKon pe-
anusauum nnaHoB BpaxaebHbix Poccun rocyaapCTB no BeAEHW0 MHAOPMALMOHHON (MCUXO-UCTOPUYECKON)
BOMHbI NPOTHB Poccuu, Npexae Bcero npotve Monoaéxu Poccuun. 3agaun, METOAbI U NpakTiKa Takon NCuxo-
IOrNYECKoN BOMHBI MPOTHUB MONOAEXM Poccum nogpobHO npoaHanuavMpoBaHbl ¢ NO3ULMIA crelcnyxd B Hayy-
HoW moHorpadum Egpuxuna B.I. n Metposa A.B. «'eononutuyeckuin BbI3oB «3anaga» pocCUMCKOA MOMoaé-
XM — rnaBHas yrpo3a besonacHocti Poccumny [66].

Ewé Gonee KaTeropuyHo 3T e aBTOPbl BbiCkadanmcb 06 OMACHOCTU MCKaxeHus uctopun Poccum
(CCCP), yka3sblBast Ha He06X0AMMOCTb CaMbIM PELUMTENbHBIM CNOcOB0OM BOPOTLCS 3a MCTOPUYECKYHO NPaBAY.
Tak B MoHorpadum «ImaBHas yrpo3a 6e3onacHoCT Poccum 1 ee MCTOYHUK anbTepHaTBHas nctopus Poccum
N OKpYyXatoLero ee Mupa, (Bepcusi cneucnyx0)» 3T aBTOpbl BREPBbIE C NO3MUMIA creucnyx6 manaraoTt
NpaBaAVBYIO UCTOPUID POCCHM 1 OKpYXatoLLEro e€ Mupa B KNOYEBbIX Nepuogax aton uctopuun. B moHorpacgum
nccnenoBaH MHOrOBEKOBOM OTPE3OK UCTOpuK Poccum, - OT CeMHaALAToro Beka 40 Halwmx aHei. B uccneno-
BaHWM caenaH BbIBod, YTo Benukas CmyTta cemHaguaToro Beka — 310 KpecTtoBbiii noxog Ha Pycb arpeccopos
noA pykoBOACTBOM Manckoro npectona B Pume npu nogaepxke 6osp, npegasLumx pycckui Hapog [60].
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[MpUMEHMTENBHO K arpeccuBHOM BoiHe rutneposckoi Mepmanum npotus CCCP 1941-1945 rr., cnenyet
NoHMMaTh HanageHue Ha CoBecTkuin COK3 He TONMBKO MMTNEPOBCKON epmaHii, HO M BCero 6aHaMTCKOro 3a-
naga, NOAAEPXKY KOTOPOMY Okasara naras KOrlOHHa — TPOLKUCTCKUE CTPYKTYPbI, AEMCTBOBABLUME HA COBET-
CKOM TEPPUTOPUM.

[MpuMeHuTENBHO K «xonoaHon BonHe» npotue CCCP 1946-1992 rr. cnepyeT noHumaTb KOMBUHUPO-
BaHHY0 BOWHY, B TOM YMCIIE MCUXO-UCTOPUYECKYHD BOMHY BaHAMTCKOro 3anada Kak rraBHyK COCTaBMSIOLLYHO
WH(hOpMAaLMOHHOW BOWHBI, NpoTB CoeTckoro Coto3a ¢ Uenbto paspyleHus CCCP. Mpu aToM noaaepxky
BaHauTCKOMY 3anafy okasblBana nsTas KOSIOHHa — HOBO-TPOLKMCTCKME CTPYKTYPbl, AEACTBOBaBLUME Ha CO-
BETCKON TEPPUTOPUN.

Mocne passana CCCP cTpaHbl baHauTcKoro 3anaga BedyT MHGOPMALMOHHYI0 BOWHY MPOTUB COBpE-
MeHHON Poccum ¢ uenbto eé paspylieHns. IMpu aToM MeTodbl MHGOPMALMOHHOW, Npexae BCero Meuxo-
NCTOPUYECKON BOMHBI, NPUMEHSIKOTCS T€ Xe, YTO U B NEPUOA «XONoaHON BoiHbI» npoTis CCCP.

YuutbiBasi, 4TO B pe3ynbTaTe NpOBEAEHHLIX WCCNedOBaHWA [0Ka3aHO, YTO KOMMMEKC MHGopMaumm
«CabuHa LnunbpeitH» He YTO MHOe, Kak MuchororeMa XoriofgHOM BOWHbI, creayeT obpaTuTb BHUMaHWE Ha
MHOXECTBO HaCTOPaXuBatLLMX MOMEHTOB U B ONUCAHUN €€ CEMbM, KOTOPYHD YacTO YMOMMHAKT KaK CEMbIO,
BbIPACTUBLLY0 YETLIPEX UCKIOYMTENBHO TanaHTAMBLIX AeTen — foub LLeiBa u Tpéx cbiHoBen fAHa, Vicaaka u
amuns. Bce oHM sIkoObI ObInK BbIZAOWMMACA YYEHBIMU U TaKke AKOObl HEOOOCHOBAHHO CTanu XepTBaMu
«CTanuHCcKux penpeccuiy [6, 380].

Tak B NpodpeccMoHanbHOM MHTEepHET-u3gaHum «llcuxonornyeckas rasetay» ot 26.12.20261 r. pasve-
weHa ctatbst Mockosoit O.I. «MamsTn Ucaaka Hadtynosuya LUnunbpenHa (k 130-neTuto co aHA pOXOEHNS)»
[67]. B cTaTbe npuMBOAATCA OCHOBHble Guorpaduyeckme faHHble Wcaaka LUnunbpeinHa, ykasblBaloTcs ero
HayyHble JocTxeHus.. OQHaKO CYLLECTBYIOT MHOTME HaCTOPaXMBaloLMe NPU3HaKK, KOTOpble NpeanonaratT
yyactue Mcaaka LnunbpenH B wnnoHaxe npotus Cosetckoro Coto3a B MOMb3y rUTNEPOBCKOM epmaHuu.
lMpeanonoxeHue o Tom, 4to Mcaak sikobbl poguncs B r. Poctose Ha [loHy B 1891 r. He MoxeT BbITb NoaTBEp-
XOEHO apXMBHbIMW JOKYMEHTaMK, Tak kak «KHura o pogmeLumxcs eBpesix B PoctoBe-Ha-[loHy Ha 1891 r.» Ha
apXvBHOM XpaHeHumn otcyTcTByeT [17]. KTo nmeHHo Bbexan Ha Tepputoputo CCCP no gokymeHtam Wcaaka
(Mcxaka) WnunbpeiH He yctaHoBneHo. OaHako yuuTbiBas, uto Mcaak (Mcxak) cHavana npoHuk B py3uto ye-
pe3 HeCKoIbKo CTpaH, B py3uu cpasy bbin NpuHATL Ha paboTy B NpaBUTENLCTBO pecnybnuku, a 3ateM nepe-
exan B MockBy u cran pabotaTb Ha BbICOKMX AOMKHOCTSX B MPaBUTENLCTBE CTPaHbl, CNegyeT cuuTaTb ero
TpouKk1cTOM. ToCKONbKY KOnUst NpUroBopa B OTHOLLEHWUW Mcaaka He onybrnukoBaHa, v He onybnukoBaHo no-
CTaHoBMneHue 06 ero skobbl peabunutauum [68], caenatb KaTeropuyHbIn BbiBOg 06 €ro ponu B TPOLKUCTCKOM
ABWXEHUMN B HACTOsILLEe BPEMSI HEBO3MOXHO.

Takum obpasom, HacTosLe uccnenosaHus o Lensa n 06 eé 6pate Vicaake (Mcxake) LUnunbpeitt gatot
[0CTaTOYHO OCHOBaHWS A1 NPOBELEHNS UCCreaoBaHMin 060 Beeil cembe LLnunbpenH. Mpexae Bcero, 0 TPEX
Bpatbsix LeiBa, akoObl BblAALLMXCS YYEHBIX, IKOObI HEBUHHO NOCTPALABLLUMX BO BPEMS «CTANMHCKUX penpec-
CWI», HA NPEAMET TOro, He ABNSETCS N BCA MCTOPUS ceMbM LLINunbpenH Mugonoremon XonoaHOM BOMHb.

AsTop (FopoxoB B.M.) cu1Taet, YTo MHOTME POCCUMMCKME YYEHBIE BOCTIPUHUMAOT HEKPUTUYECKM WH-
thopmaumio 0T cBomx 3apybexHbix konner o Cabure LUnunbpenH n 06 eé Brisknux poacTBEHHMKAX, U NOTOMY
A06POCOBECTHO 3abNyXAAOTCS, HE MOHUMAs CyTH NPOUCXOAALLErO.

AKTyanbHOCTb HacTosILLei Hay4yHOW paboTbl COCTOUT TaKKEe M B TOM, YTO B HEN WU3NOXEHBI HEKOTOPbIE
MeTObl BbISIBMIEHNS «MUEONOTrEM» NCUXO-UCTOPUYECKMX BOWH, KOTOpble BaHaMTCKUA 3anaf BeAET W NpOTHB
APYIMX CNaBsHCKUX rocyaapcTB. B kayecTBe npumepa npuBedéM TO, kak BaHAUTCKMIA 3anag nbiTaeTcs onpas-
patb arpeccuBHble aencteust HATO Ha bankaHax B AeBsHOCTbIE rogsl npolnoro ctoneTus: «Bce CMU 3a-
nagHon Esponbl u CLUA n nonutnyeckme nugepsl ctpadH HATO nranu, obeuHss CnoboaaHa Munowwesnya B
NPecTynneHmsx, KOTOPbIX OH He coBepLuany. [69, 288].

Mo3ToMy BbISIBNIEHME MUPONOreM MCUXO-UCTOPUYECKUX BOWH, NPUMEHSIEMBbIX BaHOMTCKMM 3anagom,
NMeeT BaXHelLee 3HayeHue ans obecneyeHms 6e3onacHOCT COBPEMEHHOM POCCMM 1 €€ COO3HMKOB.
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O6wwue BbIBOABI

1. Komnnekc wHdgopmauun o «ncuxoaHanumuke CabuHe LnunbpelH, 3HaMeHUmMoU y4eHuupbl
K.I. FOHea u 3. ®peliday — mucponoremMa XOnoLHON BOWHbI MPOTMB COBETCKOTO (PYCCKOro, POCCUMCKOTO)
HapoZa, NpuMeHsieMas B HacToswee Bpemst (2026 r.) npoTus Poccum 1 cnaBsHCKWUX HAPOAO0B APYruX CTpaH.

2. LUenbto cosganus mudponoremsl «Cabura LUnunbpeinHy SBRsoTcs:

- HeoboCcHOBaHHOe 0OBMHEHWE COBETCKOrO HapoAa (PyccKkoro Hapoaa, BpaTckux HapoOAOB COBPEMEHHON
Poccun) skobbl B coydacTum B paccTpesie BMECTE C rUTIEPOBCKMMW OKKynaHTamMmn «BCEro eBPENCKOro Hace-
nenus r. Poctoea-Ha-[oHy 11 aBrycta 1942 r. B 3meeBckom basike OKOMO ropoACcKoro 3oonapkay;

- NoATBEPXAEHNS NpecnenoBaHus espees (xonokocTa) Ha Tepputopun CCCP B rogbl Bropoi Muposon
BOWHbI;

- NOATBEPKAEHUS MUEOIOreMb! (MponaraHaUCTKON kW BaHAUTCKOro 3anafa) O «CTanMHCKUX penpec-
CHAXY;

- BOCXBareHWe 3anagHOEBPONENCKMX YYEHBIX-MCUXONOroB, BbITECHEHWE M3 MH(OPMALMOHHOMO Npo-
CTPaHCTBA JOCTWKEHWA PYCCKUX U COBETCKUX YYEHBIX-MCUXOSIOMOB.

3. Hanuune MemopuansHoit focku Ha gome 83 no yn. MywwkuHckon B 1. PocToBe-Ha-[JoHy HaHOCUT
HenonpasuMbIi yuwepd BpaTckum Hapogam Poccuu, NOcKosbKy narybHO BAUSIET HA BOCMUTAHWE MOMOLEXM,
BO3BENWNYMBAET MMTNEPOBCKMX HALWMCTOB W CUOHO-PACcUCTOB, OCKOPONSET NaMsThb 3aLMTHUKOB POAWMHBI.

4, B ycrnoBusix COBPEMEHHOW OXECTOYEHHOW MCUXO-MCTOPUYECKON BOWHBI POCCUICKME YYEHbIE-
NCTOPUKN LOIDKHBI BECTU HE TONMBbKO 0BOPOHWUTENBHbIE AENCTBMSA, OTCTaUBaTh NpaBaMBYO Uctopuio Poccuu,
HO W aKTWBHO HacTynaTb Ha Bpara: Heobxo4MMO NucaTb He TOMbKO MCTOPUKD Poccum, HO 1 COCTaBnsAThL UCTO-
pUto ApyrvX CTpaH, npexzae Bcero cTpaH 3anagHon Esponbl, CLUA n 3pauns.
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YK 61

CBA3b TPEBOXXHOCTW N MOTWUBALIMW K
ObYYEHWHO Y CTYQIEHTOB MEAMLIUHCKOI0
BY3A

ABAKAPOB MArOME[] Ab[1YNNABEKOBWY,
®E[10POBA HYPWA AKYBOBHA,
MENI0POBA MAPWUAA ATAMOBHA

CTYAEHTbI
®r60Y BO [larectaHckui rocy4apCTBEHHbIN MEANLMHCKIIA YHUBEPCUTET

HayyHbie pykosodumenu: Mazomedosa Ymussm A60ynbacuposHa,
CynelimaHoea Pauca lepelixaHo8Ha
®Ir60Y BO [JazecmaHckuli 20cy0apcmeeHHb Il MeAuyuHCKUl yHugepcumem

AHHoTauus. TpeBOXHOCTb — YacToe W 3HaYMMOe SIBMeHWe CPeady CTYLEHTOB, a ee BMusHUE Ha 0byyeHue
MHOTOTpaHHO 1 3aBUCUT OT TUMa TPEBOIM, YPOBHS 1 KOHTEKCTA. B cTaTbe 0606LLEHbI akTyanbHble TEOpeTUYe-
CK/e Noaxofbl, 3MNMPUYECKMe HaxoakM 1 (DaKTOPbI-MOANGMKATOPLI CBA3N MEXY TPEBOrOiA U Y4eGHOI MOTH-
BaLMel CTYEHTOB MeaMLMHCKNX BY30B. [peACcTaBNEHbI NPAKTUYECKNE PEKOMEHAALMM, NPELTOKEHNS MO Me-
TOAAM U3MEPEHHs 1 HanpaBMeHUsIM AanbHenWmX UccredoBaHui.

KnioueBble crioBa: MeauUMHCKMIA By3, TPEBOXHOCTb CTYAEHTOB, TECTOBAs TPEBOra, akageMN4ecki MOTMBa-
LS, CTpaTerv CMoperynaLum.

THE RELATIONSHIP BETWEEN ANXIETY AND MOTIVATION TO STUDY IN MEDICAL STUDENTS

Abakarov Magomed Abdullabekovich,
Fedorova Nuriya Yakubovna,
Fedorova Farida Alimovna

Scientific advises: Magomedova Umiyat Abdulbasirovna,
Suleymanova Raisa Gereykhanovna

Abstract. Anxiety is a frequent and significant phenomenon among students, and its impact on learning is
multifaceted and depends on the type of anxiety, level, and context. The article summarizes current theoretical
approaches, empirical findings, and modifier factors of the relationship between anxiety and academic motiva-
tion of medical students. Practical recommendations, suggestions on measurement methods and directions for
further research are presented.

Keywords: medical university, student anxiety, test anxiety, academic motivation, self-regulation strategies.

CTyA€eHTbI-MEAMKN CUCTEMATMYECKM MOABEPratoTCsl BbICOKMM Y4eBHbLIM Harpyskam, CTPOroi OLeHke
3HaHWiA, a TaKkke BNN3KOMY KOHTaKTy ¢ GONe3HsMW U CMEpTbIo, YTO CrocobCTBYET pocTy Tpesoru. B 1o xe
BPEMsi MOTMBALMSI — 3TO MaBHbIA «ABUraTenby npouecca obyyerus. CrefoBatenbHo, HE0OXOAMMO MOHSITh,
Kak 3TV [Ba SIBNEHUS MOryT B3aUMOLENCTBOBATb, YTODbI co3aaTh ahdekTHBHY0 0bpasoBaTenbHy0 Cpedy,
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roe Tpesora TpaHcopPMUPYETCs B NPOAYKTUBHYKD MOTUBALMIO, LieNeHanpaBneHHYo AeATENbHOCTb U BHYT-
PEHHWI pecypc aganTaLuu.

CHavana 0603HauM TeopeTuyeckue pamk. Bo-nepebix, 370 Ba 3akoHa MoTvBaLmm Mepkca-loacona. B
1908 roay amepukaHckue ncuxonorn Pobept Mepke v [lxoH [1o[COH NPOBENY 3KCNEPUMEHT C Kpbicamin — 3a-
NyCTUM UX B NaBUPUHT ¢ ABYMS Kopobkamm — 6enoit n YepHon. YTobbl BO3BPaTUTLCS B rHE340 K 0cobu npo-
TUBOMOSIOKHOTO MOSIa, KPbIChl AOSMKHbI Oblnn npoinT Yepes Benyto kopobky. Beibop yepHoi 3acunTbiBancs
Kak HEBEPHbIN, @ B Ka4eCTBE HaKa3aHUs NMPUMEHSANCS paspsig Toka — OT ¢raboro 40 04eHb CUITBHOTO. YyeHble
XOTENW BbISICHWTb, 3aCTaBNSET M TOK AeNnaTb NpaBurbHbIA BbIBOP, 1 Kakas cuna paspsaa gaeT cambin ag-
(hEKTUBHBIV pesynbTaT. OKCMEPUMEHT nokasasn, YTo mpu cnabbix paspsaax KpbiCbl OCTaHaBAMBANUCL U He
[OXOAMNW A0 KOHUA nabupuHTa. Mpu cpegHux — ObICTPO CNpaBsnch ¢ 3agaden 1 obupanuch 4o BbIXoaa,
a Npy BbICOKMX — HAYMHAMM HepBHUYATb M GeraTb XaoTnyHO. OYEBMAHO, YTO C POCTOM BHELUHEN MOTUBALMM
9(h(PEKTUBHOCTb YBENMYMBAETCA A0 ONPELeSIEHHOr0 MOMEHTA, HO MOTOM HavMHaeT cHuxatbecs. Crnepgosa-
TENbHO, HauUyyLIMe pesynbTaTbl AOCTUIAKTCA NPU CPESHNX 3HAYEHUSIX.

Takum 06pa3oM, NepBbIit 3aKOH MOCTYNMPYeT, YTO Ans Nbon AesTenbHOCTU CyLWecTBYeT OnTUManb-
HbI1 ypOBEHb MOTMBALMM (ONTUMYM), @ NPEBbILUEHWE 3TOMO MOPOra HeraTMBHO CKa3blBAETCS Ha KOHEYHOM pe-
3ynbtate. CyTb BTOPOrO 3aKOHa COCTOMT B TOM, YTO Gonee crnoxHas ans cybbekta aesatensHocTb Tpebyet
MEHbLLEro onTMMyMa s ee OCyLeCTBReHUs. [lpyrumu crioBamu, Yem CrioxkHee 3agada, TeM MeHbLUMM YpoB-
HeMm cTpecca byaeT 4oCTMraTbCsl ONTUMaribHas MOTUMBALMS AN €€ PELLEHMS.

BaxHO OTMETUTb, YTO 3TOT 3aKOH PACMPOCTPAHSETCS TOMBKO Ha BHELLHIO MOTMBALMIO. Ecnn y cTyaeH-
Ta UMEETCS BHYTPEHHSAS MOTUBALWM (HanpuMmep, XenaHue yaoBNeTBOPUTL NO3HABaTESNbHbIE NOTPEBHOCTM),
TOT 9TOT 3aKOH Ha HEro He pacnpocTpaHseTcs. pu yBenuYeHUn y CTyAEHTOB BHYTPEHHEN MOTMBALMM 3 -
(hEKTMBHOCTb, HA0BOPOT, yBenuymnsaeTtcs [1].

Teopus camoonpegenexus (Self-Determination Theory, Ryan & Deci) rnacuTt, 4to 6a3oBble ncuxonoru-
yeckue noTpebHOCTN (aBTOHOMMS, KOMMETEHTHOCTb M NPUYACTHOCTb) MUTAKT BHYTPEHHIOK MOTMBaLmI0. Mpu
9TOM Ha BHYTPEHHIOK MOTUBALMIO CMOXHO NOBANATL — 3TO HEKast AeTepMUHAHTa, MHTEPEC, KOTOPbIA poxaa-
eTca 13 noTpebHOCTEN, @ OHM Y BCeX pasHble. XpOHWYeckast TpeBora NoapbiBaeT YyBCTBO KOMMNETEHTHOCTY
(4enoBek HauMHaeT COMHeBaTbCA B cebe) 1 Be30nacHOCTH, YTO CHIKAET aBTOHOMHO-MOTUBALMOHHbBIE OPUEH-
TUPbI 1 YCUIMBAET BHELLHWE MOTMBAATOPbI, TaKMe Kak CTpax npoBarsa, faBneHue OLEeHoK [2, 6].

CornacHo KOHTPOSbHO-LEHHOCTHOW Teopun amouuin (Pekrun), Bce amouum, cBs3aHHbIe C 0OyYeHMEM,
3aBUCAT OT BOCMPUATUS KOHTPOSS U LLeHHOCTH y4ebHbIx 3apad [3]. CnegoBaTenbHo, TpeBora Yalle BO3HUKaeT
MNP BbICOKOW LIEHHOCTW M HWU3KOM OLLYLLEHWUN KOHTPONS, YTO CMeLLaeT MOTUBALMIO B CTOPOHY W3beraHns u
MOBEPXHOCTHOIO WU3yYeHUS.

Hwke paccmoTpum pacnpoCTpaHEHHbIE BapuaHTa COOTHOLLEHUS TPEBOMA 1 MOTMBALMN. Tak, cuTyaTuB-
Has TpeBora (Hanpumep, nepep 3K3aMEHOM) MOXET BPEMEHHO MOBbILWATL MOTUBALMIO U, COOTBETCTBEHHO,
ycunus. BTopoi BapuaHT, Koraa YCTOMYMBbLIE TPEBOXHbIE YepThl CBsA3aHbl C U3beraroLen MoTuBaLmen. 310
ncyxormnormyeckas crTparterus, npu KOTOPoM NOBEAEHUE YeroBeka AUKTYETCS He XeflaHWeM JOCTUYb ycrnexa, a
cTpemneHnem usbexaTtb OWNBOK, HakasaHWs, NpoBarna UK oOCyxaeHus. 34ech rMaBHbIN ABUraTenb — CTpax.

Ecnu paccmatpuBaTh COOTHOLUEHWE BHYTPEHHEN W BHELUHEH MOTUBaLUuMK, TO, Kak NpaBuro, Tpesora
yalle NoAaBNsET BHYTPEHHUIA UHTEPEC U YCUNMBAET BHELHWE CTUMYIb! (OLEHKM UMn CTpax HakasaHus), 4To
YXyALaeT rnybuHy n 4ONroOBEYHOCTb YCBOEHWS 3HaHUA. HeobxoamMo nogyuepkHyTb, YTO TPEBOXHbIE CTyAEH-
Tbl 60ree CKNOHHbI K OpUeHTaumumn Ha u3beraHue cutyaumin BO3MOXHOW Heyaauu, @ He OCBOEHMIO 3HAHWUIA paay
coOCTBEHHOrO pocTa.

MegaunumHckoe 0b6pa3oBaHue CYUTAETCs OOHWUM U3 CaMblX CIOXHbIX B akaeMUYECKOM N SMOLMOHANBHOM
nnaHe cpeau Bcex Npodheccui, CriefoBaTenbHoO, AMOLMOHabHbIE 3aTpaThl, HE0BX0aUMbIEe CTyAEeHTaM-MeauKam
Ans 0byYeHus, Takke 0YeHb BeNMKK. 3apybexHble NCCNEeA0BaHUS NOKA3bIBAKOT NOBbILLIEHHbIE YPOBHW TPEBOTU
cpeay CTyOeHTOB-MeaWKOB MO CPABHEHMIO C HEKIMHWYECKON Nonynsaumen. HecMOTps Ha TO, YTO OLEHKU Bapbu-
PYIOTCS B 3aBUCMMOCTM OT METOAWKM, O4YEBMOHO, YTO 3TO MaccoBas W akTyaneHas npobnema [4, 7.

[lanee paccmMoTpUM XapaKTepPHbIe CLIEHAPUM BAMSHUS TPEBOMW Ha MOTUBALMIO CTYAEHTOB:
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—  COBMr OT BHYTPEHHEN MOTVBALMM K BHELHeN. M3HavanbHoe MobonbITCTBO U XenaHne oBnageTb
NpoeCCcHoHanbHbIMIU HaBblkamit MOTYT NOCTENEHHO BbITECHATLCS CTPAXOM HE CAAaThb 3K3aMeHbI 1 BONTHEHWEM
3a noctpoeHue byayLuen kapbepbl, Y4To Aenaet oby4eHne NOBEPXHOCTHbIM;

—  KOTHUTMBHOE uCTOLeHMe. TpeBora «CbeaaeT» pabouylo NamMsaTb U BHUMAHWE — CTYOEHT MOXET
3HaTb MaTepuan, Ho He BOCMPOM3BECTM €r0 B CTPECCOBOM CUTYaLM (3k3aMeH, pa3bop KIMHUYECKOro cryyas):

—  nmapagokc NpoAyKTMBHOCTM. Kak ckasaHo Bbllle, HEGOMbLLION YPOBEHb TPEBOTW MOXKET NOACTErHYTb
MOArOTOBKY, HO MOPOT MOMb3bl Y CIOXHBIX MEANKO-KMMHUYECKIX 3a4ay HUXKe (34ecb Aaxe YyMepeHHas TpeBora
yXyALaeT 0byyeHne HaBblkaM U NPOJECCMOHANEHOMY MbILLMIEHNIO);

—  konebaHus motueauuu. Mocne ycnewHoro NPOXOXAEH!S Sk3aMEHALMOHHbIX UCMbITaHUIA MOTUBa-
LSt MOXXET BPEMEHHO NOAHATLCA, OAHAKO XPOHMYECKas TpeBora AeflaeT MOTUBALWI0 NabuUbHOM 1 YS3BUMON;

—  0cobble NPOsBMEHUsI BO BPEMS NMPaKTUYECKNX CecCuin. Tpesora npu HenocpeaCcTBEHHOM B3anMo-
AENCTBUM C NALMEHTOM MOXET MeLaTb BbICTPAMBAHWMIO KOMMYHWKALMM N NMPUMEHEHWIO NPOECCMOHANMBHBIX
3HaHW Ha NpaKTUKe, OLHOBPEMEHHO CHUXAs MOTUBALMIO.

[nsa Toro, 4ToObl TpeBOra M MOTUBALMS Nyyle «COTPYAHUYANM» MOXHO MPEAnoXUTb CrnegyrLme
BMeLLaTenbcTBa. CHU3UTL (rae 3TO BO3MOXHO) OLIEHOYHOE [aBNEHME: BbICOKMIA YPOBEHb TPEBOTM NEPEBOAUT
MOTMBALMIO B PEXUM «CAaTb 3K3aMeH Nl0B0N LIEHOM», YTO YBENMYMBAET CKIIOHHOCTb K MEXaHWUYeCKoMy 3aro-
MWHaHUIO (3ayuMBaHWe. «3yDOpexka») WM yMeHbluaeT MeTano3HaHWe. AKTWBHO WCMOMb3oBaTb aBTOHOM-
HO-NOAAEPXMBALOLLME METOAbI. ATO MOXET ObiTb BbIGOP MHTEPECHBLIX TEM ANS NPOEKTOB, NOOLLPEHNe BONPO-
COB 1 Auarnora, akTuBHoe 0byyeHne BMECTO NEKUMOHHOro cTunst. MHgopmmupoBaTh CTyAeHTOB O chuanonoru-
yeckux achekTax, B YaCTHOCTH, O TOM, YTO XPOHWUYECKMIA CTPECC 1 HAPYLLEHUS CHA YXYALLAT KOHCONMAALMIO
namsTi 1 B LENom MoTuBaumto k yuebe. CneaoBatenbHo, NONe3Ho BKMoYaTh B Y4eOHbIA NPOLECC TPEHWHIY
Nno ynpaBneHuio TECTOBOW TPEBOrOM, CTpaTernsimMn 0by4eHns 1 HaBblkaMn camoperynauun. Yaenstb BHUMa-
HWe coumanbHO-NCUXONOrMYeckUM acnektam. [Jeno B TOM, 4TO TPEBOra YacTo CBsi3aHa C YyBCTBOM CThlga U
N30MALUMK, @ 9TO YMEHBLIAET BOBMNEYEHHOCTL B KOMNEKTUBHOE 0By4eHe n 06MeH onbiTom. [1oaTomy Heobxo-
AMMO (hOpMUpOBaHWeE NoaaepkuBatoLLei y4ebHoi cpeabl, rae NPUCYTCTBYIOT SCHbIE KPUTEPUM OLEHKU, pery-
nspHast KOHCTPYKTUBHAs obpaTHas CBS3b, BO3MOXHOCTU ANst BOCCTAHOBNEHUS (NepepbIBbl, TMOKOCTb CPOKOB)
[5]. Takxe MOXHO NOpPEKOMEHOO0BATL Pa3BMBaTb CUCTEMY HAaCTaBHUYECTBA BHYTPU By3a — CTYAEHTbI CTApPLUMX
KypCoB MOrfM Bbl AENMTHCS CBOMMM CTPATENMSIMU CHUKEHUS YyBCTBA TPEBOMA W MOBbILLEHUS MOTUBALMM CO
CTyAEHTaMM MINaALLNX KyPCOB.

B cBA3M C BbILEN3NOXKEHHBIM, Hanbonee akTyarnbHbIMU BUAATCA NMPOLOSbHbIE UCCNEA0BaHUS, YTODbI
OTAENWUTb NPUYUHHOCTb OT KOPPENSALWN W BbISCHUTb BVSIET N TPEBOXHOCTbL HA MOTMBALMIO, UMM AEMOTUBU-
POBAHHOCTb POXAAET TPEBOrY, UNK 0be B3aUMHO YCUNMBAKT APYr Apyra. Takke nonesHbl 3KCnepuMeHTarn b-
Hble uccnepoBaHust BmelatenscTB (RCT) N0 CHKEHWMIO TPEBOXHOCTM C KOHTPOSIEM MOTUBALMOHHBIX MCXO-
[oB (1 Haoboport). Hanpumep, ncnons3osaHne EMA (Ecological Momentary Assessment), kak MeToga uccne-
[0BaHMs, Npu KOTOPOM CTYAEHTOB NPOCAT (OMKCUPOBATL CBOM MbICIU, YPOBEHb CTPECCA, AMOLMN Ui usu-
4eckoe COCTOsIHWE HECKOMbKO pa3 B AeHb BO BpeMs yyebbl, 4TO No3BONSET M3bexaTtb UCKaXKEHUI NaMaTH, Tak
KaK AaHHble cobupatoTCs B peansHOM BPEMEHU, @ He NOCTaKTyM v JatoT 60nee TOUHYH KapTUHY AMHAMMKM
TPEBOTM ¥ MOTUBALWN. [pn 3TOM BaXHO OTMETUTb HEOBXOAMMOCTb yYeTa KyNbTypHbIX U MHCTUTYLMOHANBHBIX
pasnn4ni y CTyAEHTOB (Pa3sHble MOTUBALMOHHbIE MEXaHU3MbI U BOCNIPUSITIE TPEBOTK).

Takum 06pa3omM, TPEBOXKHOCTb ¥ MOTUBALWMA K OOYYEHMIO Y CTYAEHTOB MEAMLMHCKMAX BY30B CBS3aHbI
CNOXHbIMK NyTSIMU. TpeBora MOXET Kak CTUMYNMUPOBATb KPaTKOBPEMEHHOE YCUNME, Tak W paspyluathb rnybo-
Ky BOBNEYEHHOCTb. KIou K peLueHnto npobnemMbl — He NOMHOE YCTPaHEHUE SMOLWIA, a rPaMOTHOEe ynpaBne-
HWe UMMK.
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YK 614

0TAJIbMOJIOr MYECKAA HACTOPOXXEHHOCTD
B IPAKTUKE CKOPOW MEAWULIMHCKOW
[IOMOLLI: MUHUMU3ALIUA PUCKOB
NEKOMNEHCALIAN TNAYKOMbI A
JINABETWYECKOW PETUHOMATUW

YIIANIOBA AHACTACWA CEPTEEBHA,
BYLIKAA [1APbAl EBIEHbEBHA

cTyaeHTkn 311 rpynnbl nevebHoOro akynbteTa
OIrBOY BO «MpKyTCKMi rocy4apCTBEHHbIN MeANULUMHCKUIA yHBEpcUTET» MuH3gpasa Poccum

HayyHb1i pykogodumens: XanmaHoea BanenmuHa Ab6ogHa
K.M.H., doyeHm
@Ir60Y BO «Mpkymckuli 20cy0apecmeeHHbiti MeduyuHekul yHusepcumemy MuH30pasa Poccuu

AHHoTaums: 3abonesaHus rnas oCTatTCA aKTyanbHON NPOBMEMON COBPEMEHHOW HEOTNIOXHON MEAULMHBI
BBUZY BbICOKOW PacnpOCTPaHEHHOCTH U PUCKa OCMOXHEHWUA NPY OKa3aH!1 NOMOLLM N0 NOBOAY COMATUYECKMX
naronorun. 1o noarteepxaaetcs Mpukasom Munagpasa Poccun Ne 6331 «O6 yTEpxaeHum lNopsaka okasa-
HWA MEeaMUUMHCKON NOMOLLM B3POCMOMY HaceneHuio no npodunio odpransmornorusy. B cratbe npeactasneH
KOMMIEKCHBIA aHanu3 KIMHUYECKUX Cryyvaes, Npu KOTOPbIX CTaHAapTHble NEKapCTBEHHbIE Mpenapathbl Cro-
CO6HbI BbI3BaTb HEOBPATUMbIE N3MEHEHNS. Ha OCHOBAHMM KITMHUYECKUX PEKOMEHZALUNA U AaHHbIX UTepary-
pbl pasobpaHbl MeXaHW3Mbl HeXenaTenbHbIX peakuuid 1 NPEeANoXeHb! anropuTMbl HEOTIOXKHON NMOMOLLYM, NO3-
BONSAIOLLME MUHUMU3NPOBATD PUCKN ATPOrEHHBIX OCMOXHEHWA Y NALMEHTOB C COMYTCTBYHOLEA 0ghTanbMOno-
rMyeckon naTonoruen.

KnioyeBble crnosa: rnaykoma, Muonus, auabeTnyeckas peTuHonaTusi, ckopasi MeAULMHCKas NOMOLLb, BHYT-
purnasHoe gasneHue, VipkyTtckas obnacTs.

OPHTHALMOLOGIC ALERTNESS IN EMERGENCY MEDICINE PRACTICE: MINIMIZING THE RISKS OF
GLAUCOMA DECOMPENSATION AND DIABETIC RETINOPATHY

Udalova Anastasia Sergeevna,
Butskaya Daria Evgenievna

Scientific adviser: Khaptanova Valentina Abovna

Abstract: Eye diseases remain a pressing issue in modern emergency medicine due to their high prevalence
and the risk of complications when providing care for somatic pathologies. This is confirmed by Order No.
633n of the Russian Ministry of Health "On Approval of the Procedure for Providing Medical Care to the Adult
Population in the Specialty of Ophthalmology." This article presents a comprehensive analysis of clinical cases
in which standard medications can cause irreversible changes. Based on clinical guidelines and literature data,
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the mechanisms of adverse reactions are analyzed and emergency care algorithms are proposed to minimize
the risk of iatrogenic complications in patients with concomitant ophthalmological pathology.

Keywords: glaucoma, myopia, diabetic retinopathy, emergency medical care, intraocular pressure, Irkutsk
Oblast.

Beenenue

[MaTonorus opraHa 3peHns XxapakTepuayeTcs BbICOKUMW NoKasaTeNsiMi pacnpoCTPaHEHHOCTH B 0BLLEeN
nonynsauuu: cornacHo faHHbIM BcemupHon opraHusaummn 3gpasooxpaHeHus (BO3), yactota BCTpeyaemocTy
HapyLUEHUN 3peHus npeBbilaeT 2,2 Mrp4 Yenosek. Ocobyto KIMHUYECKYI0 3HAYMMOCTb NpuobpeTaeTr KoMop-
BuaHOCTb OPTaNIbMONOMMYECKON NAaToNoOM C COMaTUYECKUMU 3ab0neBaHusMU. Tak, NauneHTbl C XPOHUYe-
CKuMM BonesHAMM rma3 Hepeako obpallatoTcs 3a CKopon MeauumHekoin nomolysto (CMI) no nosogy HeoT-
TOXHbIX COCTOSIHUI MHOTO NPOUNS — HanpuMep, MHapKTa MUoKapaa, rMNepPTOHMYECKOrO Kpu3a unn abgo-
MUHanbHoro 6onesoro cuHapoma. B nogobHbIx cutyauusx Bpay CMIN MoxeT He pacnonaratb CBEAEHUSAMU O
HamMM4YMK y nauueHTa ogTanbMONIOrMYECKOro AarHo3a W, Kak cnefcTeue, HasHaunTb hapmakoTepanuio, Ko-
TOpast 4ns Takoro 6osbHOM ABNSETCS abCoNOTHLIM NPOTUBONOKa3aHueM [3, 4, 5].

Llenbto HacTosiLeln paboThl SBSETCA CUCTEMATU3ALMS COBPEMEHHBIX AaHHbIX O NIEKAPCTBEHHbBIX Cpea-
CTBaX M MaHUMYNALMSX, NPOTUBOMNOKa3aHHbIX NM60 TpebdytoLymx 0cob0M OCTOPOXHOCTM Y MaLMEeHTOB C Hanbo-
riee pacnpoCTPaHEHHbIMKU OgpTanbMONorMyeckummn 3aboneBaHusIMmK, a Takke paspaboTka NpakTU4eckoro ar-
roputma 6esonacHoi Taktuku Bpada CMI. B uncne Takux natonoruin ocoboe MecTo 3aHUMalOT raykoma
AnabeTnyeckas peTMHonaTus.

maykoma npeacTaBnseT cob0M XPOHUYECKYI0 HEMPOLEreHEPaTUBHYIO NaTOSONNI0, XapaKTepuayHoLLy to-
CA NporpeccupytoLen atpomen 3puUTensLHOMO HepBa, NpK 3TOM KIoYeBbIM MOAMMULMPYEMbIM (hakTOPOM
puCKa BbICTYNaeT NoBbILLEHHOE BHYTpUrnasHoe aaenenue (BI). B ctpykType odtanbmonornyeckon 3abone-
BaeMocTu B Poccuickoin Gefepauyv rnaykoma 3aHMMaeT O4HO M3 BedyLyyx MeCT: Ha y4éTte coctouT bonee
1,3 MIH NauneHToB [2, 6, 7]. CyLLECTBEHHYIO KIMHUYECKY0 NpoBbnemy NpeacTaBnsieT ATPOreHHOE MoBbILLEHE
B, B 4yaCTHOCTM Ha (hOHE NPUMEHEHUS CUCTEMHbIX rrtokokopTukocTeponaos (FKC) [3, 4]. Tak, ncnonb3osa-
HWe NPedHM30rIoHa M JeKkcamMeTasoHa SBNSETCH NpsMbIM NPOTUBOMNOKA3aHWEM Npu rnaykome [8], MOCKOnbKy
I'KC cnocobHbl NpoBOLMPOBaThL POCT BHYTPUINA3HOTO AABMIEHNS; UCKIKOYEHNE COCTABASIOT MWL XU3HEYrpo-
XatoLLye COCTOSHNS, KOra pUCK neTarbHOro UCxXoga NpeBbILLAeT PUCK NOTepu 3peHns. He MeHee 3HauMMbIM
(haKTOpOM pucKa AEKOMMEHCALUMN riaykoMbl CIYXUT MPUMEHEHWe aTponuHa: BrioKupys MyckapuHoBblE pe-
LienTopbl, OH UHOYLMPYET MUApKUa3, YTo y NaLUeHTOB C 3aKpbITOYronbHOM rmaykoMon MOXeT CNpoBOLMPOBaTL
OKKIMIO3WIO yrna nepeaHen kamepbl, NOABLEM BHYTPUINA3HOMO AaBneHns U passuTue ocTporo npuctyna [5]. B
CBSA31 C 3TUM MCMONb30BAHME aTPOMnUHa Y AaHHOW KaTeropun BonbHbIX OrpaHuyeHo, a B kavecTse Gornee 6e 3-
OMacHo anbTepHaTVBbl NPEANOYTUTENBHBI MAOTPONHbIE CMAa3MONUTUKK (NanaBepuH, ApOTaBepyH), He BNUS-
toLLe Ha BHYTpUrnasHoe aasnenue [11].

[Onabetnyeckas petuHonatus (OP) sBnsietca ogHUM 13 Hanbonee YacTbiX MUKPOCOCYAMCTLIX OCIOX-
HEeHW caxapHoro anabeTa u BeayLLen NpUYMHONM CnenoTel Cpeamn nnL TpyaocnocobHoro Bospacta. o odu-
LManbHbIM KIMHWUKO-CTATUCTUYECKUM JaHHBIM MPKYTCKOrO perroHapHoro peructpa caxapHoro auabeta, pac-
npocTpaHéHHocTb 1P cocTasnset 19-21% [2].

Y naumeHToB ¢ [1P ocobyio onacHOCTb NPeACTaBNsOT peskue konebaHns 0CMONSPHOCTY MasMbl U CH-
CTEMHOrO apTepuanbHOroO AaBreHNs — OHIU CrOCOBHbI CMPOBOLMPOBATL Kak KPOBOU3MMSHME B CETHATKY, TaK U
WLLIEMMIO 3PUTENBHOMO HepBa. B yacTHOCTM, BBEAEHWE rMNEpOCMONSPHbIX pacTBOpoB (rmtoko3a 40 %, MaHHU-
TON) YPEBATO PE3KMM OCMOTUYECKAM CKaYKOM; MPW HanM4Mm MUKPOQHEBPU3M W HEOBACKYNSpU3aLmmn 310 CyLue-
CTBEHHO NOBbILIAET PUCK pa3pbia cocyaos [12]. B cBa3u ¢ aTum B kavecTse Gonee 6e3onacHol ansTepHaTHBbI
LienecoobpasHo MCnonb3oBaTh M3oocMonsipHble pactaopbl (0,9 % HaTtpus xnopua, pacteop PuHrepa).

He MeHbLUY0 yrpo3y HECET NpUMEHeHWe aapeHOMUMETUKOB (HOpaZpeHanuH) B BbICOKMX [03aX: OHM
BbI3bIBAIOT CMa3M COCYZOB CETYATKU W YXyALAKT €& nepdy3nto, YTO 0COBEHHO KPUTWUYHO ANS NALUEHTOB C
yxe umetowiencs nwemmen [13]. Mpu HeOBXOAMMOCTM HAa3HAYEHNS ATUX NpenapaToB CredyeT TUTPOBaTb Mu-
HUManbHble J03bl ¢ 0653aTenbHbIM KOHTpornem ALl n anypesa.
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3akroyeHne

Takum obpasom, npobnema 3abonesaHnin rna3 NpeAcTaBseT 3HAYMMYH KIMHUYECKYO Npobremy, Bbl-
XOAALLYI0 33 paMKu 0hTarbMONOMMYECKUX BbI30BOB: OHA TPebyeT HAaCTOPOKEHHOCTH CO CTOPOHBI Bpayer CKo-
PO MEANLMHCKON NOMOLLM. B 4aCcTHOCTH, NauneHTbl C rmaykoMom 1 anabeTnyeckoi peTHonaTmen HyxaatT-
ca B AndhpepeHUMpoBaHHON TakTUKe BefeHWs, NOCKOMbKY CTaH4APTHbIE NeKkapCTBEHHbIE CPEACTBA, LLMPOKO
npumMeHsieMble B npakTuke CMIT, ans HUX HepeaKo NpPOTMBOMOKa3aHbl. Tak, Npu rnaykome cnegyet usberatb
Ha3HAYeHUs CUCTEMHbIX [IIOKOKOPTUKOCTEPOUZOB U aTpornuHa, a npu AuabeTnyeckon peTuHonatum —
rMNepoCMONSPHbLIX PaCTBOPOB U aapeHOMUMETUKOB. BHepeHne opTanbMONoryeckoin HaCTOPOXXEHHOCTH B
noBCceHEBHY0 npakTuky Bpadya CMI n cnegosaHue npeanoxeHHOMY anropuTMy AeMCTBUM NO3BONAT MUHU-
MU3MPOBaTb SATPOrEHHbIE PUCKMW, NPEAOTBPATUTL MOTEHLMANBLHO ONaCHble OCTOXHEHWS U B KOHEYHOM CYETE
YAYYLUTb UCXOAbI TIEYEHNS Y JaHHOW KaTeropum nalmMeHToB Ha AOrocnuTasnbHOM aTane.
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[IPN CAXAPHOM JINABETE 2 TWNA:
KNWHWYECKIE W NPOrHOCTWYECKKE
[IPUOPUTETDI
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KYJIbXAHOBA AJIb[INHA PEHATOBHA,
[JXYMYTOBA ANNA AMWP)XXAHOBHA,
KAJIMYP3AEBA KAPUHA MYC/TUMOBHA

CTYZEHTbI
OIrB0Y BO «AcTpaxaHCK1i rocy4apCTBEHHbI MeAUUMHCKUIA YHUBEPCUTET»

AxHoTaumsa: CaxapHbl guabet 2 una (CL2) octaéTtcs OAHON M3 rMaBHbIX Yrpo3 0BLECTBEHHOMY 300POBbLIO
B Poccuiickoit ®egepauuv. B cTatbe aHanuaupyeTcs nepexop OT IMHOKOLEHTPUYECKOro Noaxoaa K CTpaTery
OpraHoNpPOTEKLMN, OCHOBAHHO Ha MPUMEHEHWUN UHTMBUTOPOB HATPUIA-TMIOKO3HOMO KOTPAHCMOpTepa 2-ro Tuna
n aroHncTo peuentopos IMIM-1. ObcyxaatoTcs mecTo MeThopmmHa kak 6a3oBoro npenapara, Kputepum uH-
OVBWOyanu3aumuu Lenen r1kKeMUYeckoro KOHTPOMS U anroputMbl Bbibopa Tepanui COrnacHo POCCUACKMM
KMMHUYECKUM PEKOMEHAALMAM.

KntoueBble cnoBa: caxapHbin anabet 2 tuna, metdopmuH, MHITIT-2, aroHuctsl ITIM-1, opraHonpoTekuums,
FMNKMPOBaHHbIN reMornobuH

EVOLUTION OF GLUCOSE-LOWERING THERAPY IN TYPE 2 DIABETES MELLITUS: CLINICAL AND
PROGNOSTIC PRIORITIES

Buzatanova Dinara Bukenbaevna,
Kulzhanova Aldina Renatovna,
Dzhumutova Aliya Amirzhanovna,
Kalmurzaeva Karina Muslimovna

Abstract: Type 2 diabetes mellitus (T2DM) remains one of the main threats to public health in the Russian
Federation. The article analyzes the transition from a glucocentric approach to an organ protection strategy
based on the use of sodium-glucose cotransporter-2 inhibitors and GLP-1 receptor agonists. The place of met-
formin as a basic drug, criteria for individualizing glycemic control goals, and algorithms for choosing therapy
according to Russian clinical guidelines are discussed.

Key words: type 2 diabetes mellitus, metformin, SGLT2 inhibitors, GLP-1 agonists, organ protection, glycated
hemoglobi

PacnpocTtpaHéHHOCTb caxapHoro auabeta 2 tuna (C[2) B Poccun HEYKNOHHO pacTéT U, N0 AaHHbIM
®epepancHoro peructpa, B 2023 rogy npesbicuna 4,9 MIH YenoBek, OOHAKO peanbHOe YUCMO NaLMEHTOB
MOXeT ObiTb B ABa pasa Gonblue 3a CYET HEAMArHOCTUPOBAHHLIX CriyyaeB. [MaBHON NPUYMHON MHBANUAM3a-
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Lmmn 1 cmepTn 6onbHbIX CL12 ABNAOTCA MakpoCOCyAUCTbIE (MHGAPKT, MHCYNbT) U MAKPOCOCYAUCTbIE (Hedpo-
naTus, peTMHonaTus) ocnoxHeHns [1, c. 12]. MoaTomy COBpeMeHHast cTpaTerusi neyYeHus HanpaBfeHa He
TOMBKO HA HOPMAIM3aLMIo IMUKEMIUK, HO MPEXE BCEro Ha NpeoTBpaLLEHNE 3TUX OCTIOXHEHW.

basoBbIM npenapatom ans crapta Tepanun CL2 Ha NpOTSHXKEHUM MHOMUX FET OCTAETCH MEeT(OPMUH,
MeXaH13M [eiCTBUS KOTOPOro 3aKMo4YaeTCs B CHUXEHUW TMIOKOHEOreHe3a B NeYeHN M MOBbILWEHNUN YyBCTBU-
TENBHOCTU NepUdEpPUYECcKNX TKaHEN K MHCYIMHY. MHorouncneHHble HabnogatesbHble UCCNefoBaHus, B TOM
yncne poccunckue, NOATBEPXKAAIOT ero KapanonpoOTEKTUBHBIE CBOMCTBA M Be3onacHoCTb. CornacHo anropuT-
Mam, npu ypoBHe rmukuposaHHoro remornobuHa (HbA1c) go 8,0% crapToBas MOHOTEpanus METHOPMUHOM
BO3MOXHa, HO npyu Bonee BbICOKMX 3HAYEHWUSX UM HANMYUK KapaMopeHarbHbIX PUCKOB LienecoobpasHa paH-
HAS KOMBUHWMPOBaHHas Tepanus [2, ¢. 28].

KntoyeBoe 13meHeHWe napagurMbl Npou3oLLro nocre nybnukaummn pesynstaToB uccnegosannii EMPA-
REG OUTCOME, LEADER, DAPA-CKD, nokasasLumx, 4yto WHITIT-2 (amnarnudnosuH, ganarnundrnosunH) u
aroHucTbl peuentopos [MIM-1 (nuparnyTua, cemarnyTua) CHUXKaT CepAeYHO-COCYANCTYIO CMEPTHOCTb, Ya-
CTOTY rocnuTanusauui no NoBody CEepAEYHON HEAOCTATOMHOCTM W 3aMEANSIOT NPOrpeccupoBaHne XpPoHUYe-
ckon BonesHn noyek. B poccuiickux pekomeHgaunax «CaxapHbin auabet 2 tuna y B3pocnbix» (2024) atun
Knaccbl NpenapaToB pekoMeHAOBaHbI B MepBy o4epedb MauueHTam C aTepoCKIepOTUYECKUMU CepaeyHO-
COCyanCTbIMK 3ab0neBaHNAMM, CEPAEYHON HELOCTAaTOYHOCTLIO WK BbICOKMM MOYEYHBIM PUCKOM, HE3ABUCU-
MO OT ypoBHst HbA1c v npegLwecTsytowwen Tepanum [3, c. 45]. Tak, ganarnudnosuH n amnarnMgio3nH MoryT
HasHavaTtbecs ¢ CK® go 20 mn/mun/1,73 M?, a cemarnyTug NpOLEMOHCTPUPOBAN CHUKEHUE MacChl Tena Ha
10-14% B JOMOMHEHME K CaxapoCHKatoLeMy aGhhekTy.

CnepgyeT nogvepkHyTb, YTO OPraHOMPOTEKTUBHAS CTPATErMs HE 03HAYaeT OTKasa OT AOCTUKEHWUS MHAM-
BMAYanbHbIX Lienen rmMKeMUYecKoro KOHTpons. CornacHo poCCUMCKUM peKOMEHOALMSAM, LeneBble 3HaYeHus
rMUKMpoBaHHoro remornobuHa (HbA1c) fomkHbl bbiTb AMddepeHLMpOBaHbI B 3aBMCUMOCTM OT BO3pacTa na-
UWeHTa, AnuUTenbHOCTM anaberta, Hanuuus CepaeyHO-COCYAUCTbIX OCMIOXHEHUA W pUcKa rUMOrfnkeMui. Y
BonblumHCTBa B3pOCIbIX naumeHTos ¢ CA2 yeneson yposeHb HbA1c coctasnsiet <7,0%, ogHako y nuu no-
XIIOro BO3pacTa C BbIPaXEHHbIMU MaKpOCOCYAUCTLIMA OCMOXHEHUAMM, JEMEHLMEN UM BbICOKUM PUCKOM
rnornukemuin gonyctuma bonee nubepansHas yenb <7,5-8,0% [4, ¢. 45]. HanpoTue, y MonoabIx nauneHToB
C HebOMbLION NPOJOMKMTENBHOCTLI0 AnabeTa 1 OTCYTCTBMEM OCNOXHEHWA MOXeT BbiTb onpasaaHa Gonee
cTporas Lenb <6,5% npu ycnosuu eé JOCTUKeHMs 6e3 ann3040B rMnornmukemMmum.

Ocoboro BHUMaHUs 3acrnyxuBaeT npobrema runornuKkeM4ecknx COCTOSIHUIA, KOTOPbIE OCTaKTCA rnas-
HbIM OrpaHUYeHeM WHTEHCUBHON Tepanuu. TSKENble rMNorfMKeMU accoLMMpOoBaHb! C MOBbILIEHHON CMepT-
HOCTbIO, CEPAEYHO-COCYANCTLIMM KaTacTpodyamn 1 KOTHUTUBHON ANCYHKUMEN. TpuMeHeHne CoBPEMEHHbIX
knaccos npenapaTtoB — UHITIT-2 n aroHncTos IT1M-1 — conpseHo ¢ MUHUMATbHBIM PUCKOM TUMOTMMKEMUN,
TaK Kak UX MEXaHU3M AENCTBUS IMIOKO303aBUCHM.

Takum obpasom, Bbibop Tepanun C2 B HacTosiLiee BpeMs ONpeaenseTcs He CTOMbKO MMKEMUYECKM-
MW LLeNsiMK, CKOSTbKO PUCKOM OCTIOXHEHWA. VIHAMBMAYanu3anpoBaHHbIA noaxod, 6asupyrowwmincs Ha deHoTune
nawueHTa, NO3BONSET CYLLECTBEHHO YNYYLLINTb NPOTHO3 U KA4YECTBO XKU3HM.
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XPOHWYECKAA bONE3Hb MOYEK: CKPUHUHT,
[NATHOCTUKA W HEDPOMPOTEKTUBHAA
TEPANWA

bY3ATAHOBA INHAPA bYKEHBAEBHA,

KYJIbXAHOBA AJIb[INHA PEHATOBHA,
WCKAKOBA AJIbMWPA IAUPXXAHOBHA,
KAJIMYP3AEBA KAPUHA MYCJIUMOBHA

CTYZEeHTbI
OIrB0Y BO «AcTpaxaHCKUi rocy4apCTBEHHbIN MEANLMHCKIA YHUBEPCUTET»

AHHoTauma: XpoHnyeckas 6onesHb noyek (XBI1) sBnseTcs yacTbiM OCOXHEHUEM apTepuanbHOM rmnepTeH-
31K 1 caxapHoro anabeta u accoummpoBaHa C BbICOKON CEPAEYHO-COCYAUCTON CMEPTHOCTLI0. B cTaThe pac-
CMaTpUBAKTCS COBPEMEHHbBIE NPUHLMMBI CKpUHKHIA XBIT ¢ onpeaeneHnemM pacy€THOM CKOPOCTM KiTyb04KOBOM
cdunbTpaumun 1 ansBymunypun. OBCyxOaeTcs CTpaTerus peHOMmpoTEKLMM, BKIovatollas Onokagy peHuH-
aHMMOTEH3VH-aNbOCTEPOHOBON CUCTEMbI U MPUMEHEHNE MHIMOUTOPOB HATPUI-FMIOKO3HOTO KOTpaHCmopTepa
2-ro Tuna. MpuBoAATCS AaHHbIE POCCUIMCKUX MUAEMMONOTYECKUX PErUCTPOB.

KnioueBble cnoBa: xpoHudeckass 6ormesHb Moyek, CKOpoCTb KIyb6OuKOBOM (hunbTpaumm, anbbymMuHypus,
HedponpoTekums, MHITIT-2, 6nokatopsl PAAC

CHRONIC KIDNEY DISEASE: SCREENING, DIAGNOSIS AND NEPHROPROTECTIVE THERAPY

Dinara Bukenbaevna Buzatanova,
Aldina Renatovna Kulzhanova,
Almira Dairzhanovna Iskakova,

Karina Muslimovna Kalmurzaeva

Abstract: Chronic kidney disease (CKD) is a frequent complication of arterial hypertension and diabetes melli-
tus and is associated with high cardiovascular mortality. The article discusses modern principles of CKD
screening with determination of estimated glomerular filtration rate and albuminuria. A renoprotection strategy
including blockade of the renin-angiotensin-aldosterone system and the use of sodium-glucose cotransporter-2
inhibitors is discussed. Data from Russian epidemiological registries are presented.

Key words: chronic kidney disease, glomerular filtration rate, albuminuria, nephroprotection, SGLT2 inhibitors,
RAAS blockers

XpoHudeckast bonesHb novek (XBI) onpeaenseTtcs kak nepcucTupyioLLee B TeueHne Tpex u bonee me-
CALEB CHUXEHWE (PYHKLMW MOYeK Unn Hanmune MapkepoB NMOYEYHOro nospexaeHus. B Poccuinickon depepa-
WK, N0 AaHHLIM perucTpa, pacnpocTpaHéHHocTb XBIT cocTaBnseT okono 12-15% B3pocnoro HaceneHus,
OfiHaKO OCBEJOMIEHHOCTb NALMEHTOB O CBOEM [AMarHo3e KpamHe Huska [1, c. 6]. XBbI1 aBnseTcs He TOMbKO
NPeAWeCTBEHHULIEN TEPMUHAMNBHON NOYEYHON HEQOCTATOYHOCTM, TPEbYIOLLEN AnMann3a, HO U MOLLHLIM He3a-
BMCWMbIM (haKTOPOM pUCKa CEPAEYHO-COCYANCTLIX COBbITUIA.

CkpuHuHr XBIT 6a3upyeTcs Ha ABYX NPOCTLIX NAabopaToOpHbIX NOKasaTensx: PacYETHOM CKOPOCTY KIy-
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Boukoson dunbtpauun (pCK®) no dopmyne CKD-EPI Ha 0CHOBe CbIBOPOTOYHOTO KpeaTWHUHA U Ha onpeae-
neHu anbbymMuHypum (OTHOLLEHME anbByMUH/KpeaTUHWUH B Pa30BON NOpLMM MouM). KomBuHaums aTux noka-
3atenen nossonset cragmposate XBI1 1 cTtpaTudmumpoBaTh puUck nporpeccuposanus [2, ¢. 33]. CornacHo
POCCUACKAM KIMHUYECKUM PEKOMEHAALMAM, EXETOAHbIA CKPUHWMHT NOKa3aH BCEM fNMLaM C apTepuanbHON -
nepTeHsnen, caxapHbliM AMabeToM, OXMPEHUEM W cepaeyHo-cocyancTbiMm 3abonesannamn. Ocoboe BHUMA-
HWe yOenseTcs KaTeropum BbICOKOrO pyUcka — nauyeHTaMm ¢ COOTHOLLEeHWeM anbbymuH/kpeaTnHt =30 mr/r n
pCK® <60 mn/mun/1,73 M2

LleHTpanbHoe mecTo B natoreHese XbI1 3aHumaeT BHYTPUKITyBOYKOBas rUnepTeH3uns u runepdunbtpa-
Luns, 3anyckatowue rrnomepynocknepos. brnokaga PAAC uHrmbutopamm aHrmoTeH3uHNpeBpaLiaolero gep-
MeHTa (MATI®) nnu bnokatopamu peLenTopoB aHrnoTeH3uHa |l (BPA) ymeHbliaeT unbTpaunoHHoe gasne-
HWe W NPOoTeuHyputo, 3ameanss TeMnbl CHkeHns CK® Ha 20-25%. B nocnegHue rogbl apceHan Hegponpo-
TEKLMM MOMOSTHAICS MHIMOMTOPaMI HATPUIA-TITFOKO3HOMO KoTpaHcnopTepa 2-ro Tuna (MHIT-2). 31 npenapa-
Tbl BOCCTAHABNMBAIOT KaHanbLEeBO-INIOMEPYNISPHYO 0BpaTHYIO CBSA3b, CHIXas rnepdunbTpauuo n Tyoynsp-
HYIO TUNOKCUID. B poccuickux uccnefoBaHusx ¢ ydactueM LeHTpoB CaHkT-lletepbypra mokasaHo, 4To
AanarnunosuH 3ameanset nageHne pCK® u cHkaeT noTpebHocTb B Ananuse Ha 35% y nauneHToB ¢ aua-
BeTuyeckon 1 HegnabeTnyeckon Hecponatueit [3, €. 55]. BaxHo, 4To HepponpoTEKTUBHBIN addpekT MHITIT-2
He 3aBUCUT OT FMIKEMUYECKOTO KOHTPONS.

Momumo Grnokagsl PAAC u npumeneHus uHITIT-2, coBpeMeHHas HedponpoTEKTUBHAS CTpaTerus
BKMKOYAET CTPOrUiA KOHTPOMb apTepUanbHOro AaBMeHUs C LeNeBbIM YPOBHEM, COMNAaCHO POCCUMICKAM PeKo-
MeHgauusm, <130/80 mm pr. cT. Ansa 6onbluMHCTBa NaumeHToB ¢ XBIT n ansbymuHypueir. JocTkeHne 3Toro
YPOBHs TpebyeT, kak NpaBuro, KOMBUHUPOBAHHON aHTUrUNepTeH3nBHON Tepanuu: MAT® unm BPA B KoMbu-
HauWW C aHTaroHMCTamMu KanbLus AUTMOPONMPUAMHOBOTO psga MMM TWasmgonofobHbIMM OuypeTkamu
(nhganamug). lNetneBble AMypeTUKM (TOpacemmua) NPeanoyTUTENbHbI NPU 3HAYUTENBHOM CHUKEHUM pCK®
(<30 mn/mun/1,73 M?), Korga 9 EKTMBHOCTb TMA3MAOB CHIXaeTCs. BaxHo n3beratb HEKOHTPONMPYEMON U~
MOTEH3WUK, KOTOpasi MOXKET YXYALNTb NOYEYHYH0 nepdy3unto, NOSTOMY TUTPOBaHWE [03 AOMKHO BbiTb MocTe-
NEHHbIM, @ MOHUTOPUHT PCK® 1 kanus — perynspHbIM.

CyLecTBeHHbIM KOMMNOHEHTOM BefeHns XBI1 SBnSeTcs Koppekums aHemuu, passuBatoLLeics Bcnea-
cTBMe geduuuTa apuTponoaTuHa. B Poccuiickon defepaummn ans eé neveHns npuMeHsIioTCs npenapatbl pe-
KOMBWHAHTHOTO 3PUTPONOATUHA YENOBEKA KOPOTKOrO W MPOSIOHIMPOBAHHOTO AEACTBUS, @ TakKe MHIMBUTOPbI
NPONUATMAPOKCKUNA3kl hakTopa, MHAYLIMPYEMOrO MUMOKCUEN (porcagycTat), KOTOpble paspeLleHbl K NpUMEHe-
HWIO Y NALMEHTOB Ha Ananu3e 1 Ha NpeaananmaHbIX CTagnusx.

Lleneson ypoBeHb remornobuHa coctasnsietr 100-120 r/n; ero Koppekums ynyyiiaeT Ka4yecTBO XM3HM,
NEePEHOCHMOCTb (IU3NYECKMX HArPY30K 1 CHKAET YUCTIO rOCTINTanu3aLmi.

[ononHMTENbHLIMU KOMMOHEHTaMU CTpaTerii SBASIKOTCA KOHTPONb apTepuansHoro AaeneHus (uene-
Bon ypoBeHb <130/80 MM pT. CT.), KOppeKUMs aHeMmMM, (hOCCHOPHO-KanbLMeBOro obMeHa 1 aueToTepanus ¢
orpaHuyenuem Genka ao 0,8 r/kr/cyt npu pCK® <60 mn/muH. PaHHee BbisiBneHne XBIT u cBoeBpemeHHas
HedhpONpPOTEKTUBHAS Tepanus cnoCobHbI Ha rofbl OTCPOUUTL HACTYNNEHNE TEPMUHANBHON CTaaNM.
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0COBEHHOCT JIEYEHWA APTEPHAITBHON
TWNEPTEH3WW'Y NALMEHTOB NOXWIIONO
BO3PACTA

YPASMYXAMBETOBA KAPUHA NCKAHEPOBHA,
[JXYMYTOBA ANNA AMWP)XXAHOBHA,
WCKAKOBA AJIbMWPA IAUPXXAHOBHA,
KAPAXXUTUTOBA AJIMMA KALlbIPOBHA

CTYZEeHTbI
OIrBOY BO «AcTpaxaHCKui rocy4apCTBEHHbI MEANLMHCKUIA YHUBEPCUTETY

AHHoTaumsa: ApTtepuanbHas runepteHsus (AlN) nopaxaer 6OMbLUMHCTBO NWL CTaplwe 65 neT u SBnseTcs
rnaBHbIM MoandULMpyeMbIM (DaKTOPOM puUCKa CEpLAEeYHO-COCYANCTbIX kaTacTpod. B cratbe obcyxgatotcs
BO3PACTHbIE W3MEHEHWS TEMOLMHAMMKN, KPUTEPUN amarHocTkM Al y NOXUmbIX, LeneBble YPOBHW apTepu-
anbHOTO AaBEHUs COrMacHO POCCUIACKUM pekoMeHZaumsM. AHanuU3upyTCcs NpenmMyLLeCTBa U OrpaHnYeHNs
OCHOBHbIX KIaCCOB aHTUMMMNEPTEH3MBHbIX NPENapaToB C NO3WULMIA [OKa3aTeNbHON MeaWLMHbI, BKMoYas 0Co-
Bble cUTyaLum: n3onnupoBaHHas cuctonnyeckas Al, opTocTaTuyeckas rmnoTeH3mns, KOMOPOUAHOCTD.
KnioueBble cnoBa: aptepuanbHas runepTeH3ns), NOXMIon Bo3pacT, U30/IMPOBaHHas CUCTONNYECKAs rUnep-
TEH3WS, aHTUIMNEPTEH3NBHAS Tepanus, LieneBoe AaBfieHne, KOMOpBUAHOCTb

FEATURES OF TREATMENT OF ARTERIAL HYPERTENSION IN ELDERLY PATIENTS

Urazmukhambetova Karina Iskanderovna,
Dzhumutova Aliya Amirzhanovna,
Iskakova Almira Dairzhanovna,
Karazhigitova Alima Kadyrovna

Abstract: Arterial hypertension (AH) affects the majority of people over 65 years of age and is the main modi-
fiable risk factor for cardiovascular events. The article discusses age-related changes in hemodynamics, crite-
ria for diagnosing AH in the elderly, and target blood pressure levels according to Russian recommendations.
The advantages and limitations of the main classes of antihypertensive drugs from the standpoint of evidence-
based medicine are analyzed, including special situations: isolated systolic AH, orthostatic hypotension,
comorbidity.

Key words: arterial hypertension, elderly age, isolated systolic hypertension, antihypertensive therapy, target
blood pressure, comorbidity

[ons nuy noxunoro n ctapyeckoro Bospacta B Poccuiickon ®epepauym HeyknoHHO pacTeT, u k 2030 r.
pocturHeT 30% OT OBLUEn YNCNEHHOCTU HaceneHns. AptepuanbHas runepteHsus (Al) B 9TOM BO3paCTHOM
rpynne BcTpeyaetcs bonee yem y 70% nuu u ABNsSieTCs BeayLen NPUYNHON MHCYNbTOB, MHGAPKTOB MUOKa p-
[1a N XPOHUYECKOW CepaeyHon HegocTaTouHocTH [1, €. 12]. BmecTe ¢ Tem, nevenune Al y nOXusbix NauMeHToB
COMPSKEHO C PSAOM CROXHOCTEN, 06YCMNOBNEHHbIX BO3PACTHBIMU (DU3NONOTNYECKAMM U3MEHEHNAMM, MOMK-
MOPOMAHOCTBIO M BBICOKM PUCKOM HEeXenaTemnbHbIX SBAEHUIA.
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OCHOBHOW reMOAMHaMUYECKON XapakTepucTukoin Al y NOXMNbIX SABNSETCA U30NMPOBaHHAs CUCTONMYe-
ckas runepteHaus (VICAT), npu koTopoit cuctonmnyeckoe aptepuansHoe gasneHue (CAL) npesbiwaeT 140 Mm
pT. CT., @ AnacTonuyeckoe aptepuansHoe gasneHue (JAL) octaétcs Huxe 90 mm pr. cT. MICAT chopmmpyeTcs
BCMEACTBUE MOTEPU 3NACTUYHOCTU KPYMHBLIX apTepui U NOBbILLEHUS XECTKOCTU COCYAUCTON CTEHKW, YTO Be-
AET K YBEIMYEHUO NYNbCOBOrO AaBneHus [2, c. 55]. Bbicokoe NynbCoBOe f4aBfieHne, B CBOK ovepeb, SBS-
€TCS He3aBUCUMbIM NPEAMKTOPOM MOPAKEHUS OpPraHOB-MULLEHEN: rMNepTPOdUM NEBOrO Xenyaoyka, MUK-
poanbbyMUHYPUK, KOTHUTUBHBIX HapYLLEHMIA.

CornacHo POCCUICKUM KIIMHUYECKUM PEKOMEHAaUMaM «ApTepuanbHas rMnepTeHsns Y B3pOCIbIX»
(2024 r.), y nayneHToB cTapLue 65 net yenesoit yposeHb CALl coctasnseT 130-139 MM pT. CT. Npu XopoLlei
NepPeHOCUMOCTH, OAHAKO CHXeHWe MeHee 120 MM pT. CT. He PEKOMEHOYeTCs W3-3a pucka runonepdysum
XM3HEHHO BaxHbIX opraHoB [1, c. 25].

MoMUMO paLmoHanbHOMo Bbibopa npenapaTos, BaXKHEMLUMM acrnekToM BeAeHUs NOXMMbIX naumeHToB ¢ Al
SBNSETCS NPpohunakTUka U CBOEBPEMEHHAS KOppeKUms opTocTatudeckor runoteHaum (O). O guarHocTupyetcs
Npy CHKEeHUM cuctonmnyeckoro ALl =20 mm pT. CT. uunmu guactonunyeckoro Al =10 MM pT. CT. Yepes 1-3 MUHYTHI
rnocne nepexoda B BepTVKanbHOe noroxeHue. Y nuu ctaplie 65 net pacnpoctpaHénHocTb O gocturaeT 20—
30%, a eé Hanuume ConpSHKEHO C ABYKPATHBLIM NOBbILIEHWEM PUCKA NaZeHuUI, NePEIOMOB, CUHKOMaMNbHbIX COCTOS-
HUI 1 oBLen cmepTHoCTK [1, c. 48]. MexaHuam O MHOrO(aKTOPHbIN: BO3PACTHOE CHUKEHWE YYBCTBUTENBHOCTY
Bapopedhrekca, HapyLIeHWe Ba3OKOHCTPUKTOPHOMO OTBETA HA OPTOCTa3, YMeHbLUeHe 06bEMA LMPKYNMPYHOLLEN
KpOBW, BereTaTMBHas AWCKHYHKUMS HA (POHE caxapHoro Auabeta wnu HempogereHepaTuBHbIX 3aboreBaHuil.
HasHaueHre aHTUMMNepPTEH3NBHBIX CPeacTB, 0COBEHHO O-aapeHObIOKaTOPOB, NETNEBbLIX ANYPETUKOB U BbICOKOAO-
30BbIX [-BriokaTopoB, MOXET CpOBOLMPOBaTL UK ycyryouts OF. IMEHHO no3TOMy poCCUMCKME KIMHMYECKue
pekoMeHaaLMM NoaYEPKMBaIOT 0Bsi3aTenbHOCTL U3MepeHns ALl B opTocTase y Kaxaoro noxunoro 6onsHoro ne-
pen CTapToM Tepaniv U NpU KaxagoM M3MEHEHUM CXeMbl neveHns [2, ¢. 42]. Mpu BoiseneHnn OF crneayet nepe-
CMOTPETb MENKAMEHTO3HBIA PEXUM: OTMEHUTL HECENEKTUBHbIE BAa30AMNIATaTopbl, NEPeiTh Ha NPOSOHIMPOBaH-
Hble (hopMbI Mpenapatos ¢ boree nnasHbIM NPOGUNEM AENCTBUS, PeKOMEHAoBaTb APOBHOE NUTaHWE C YMEHb-
LLeH1eM NOCTNpaHAMansHOro AENOHUPOBAHIUS KPOBM B COCYAax BPHOLLHOM NOMNOCTH.

He mMeHee 3HauYMMbIM SBMSIETCS YYET KOTHUTUBHOTO CTaTyca. YCTaHOBEHO, YTO ANUTENBHO CYLLECTBY-
towas HekoHTponupyemas Al, 0COBeHHO B CpedHEM BO3pacTe, SABNSETCH HE3aBUCUMbIM NPEAUKTOPOM COCY-
ANCTON femeHuun n 6onesnn Anbureiimepa. C apyroi CTOPOHbI, Ype3MepHOe CHIkeHnEe ALl y NOXUILIX C yxe
UMEIOLLMMUCS KOTHUTUBHBIMU HapyLLEHWSAMU MOXeT YXyALaTb LepebpanbHyto nepdysuio n ycyrybnsrb Ko-
THUTMBHBIN feduuumT [3, c. 30].

dapmakoTepanuio y NoXunblX NauMEHTOB CRedyeT HauMHaTb C HU3KMX [03 U TUTPOBATb MeAJIeHHO
(«start low, go slowy). lMpenapatamu NEPBOW NMHUM OCTAKOTCA WHMMOUTOPLI AHTMOTEH3MHNPEBPALLAOLLETO
thepmeHTa (MAM®) nnn Grokatopbl pelentopoB aHrnoteHsnHa Il (BPA), a Takke aHTaroHWUCTbl KanbUus au-
MMOPONUPUAMHOBOTO psiga (amrogunuH) 1 TauaonogobHble AWypeTukM (MHganamua, xnoptanugoH). Kowm-
BUHMpOBaHHas Tepanus, NPeanoYTUTENBHO B (DUKCMPOBAHHbLIX KOMOMHALMAX, NO3BONSET ObICTpee AOCTUYL
LieneBoro JaBneHnst N YMEHbLLNTL 4acToTy nobouHbix adhdekTos [3, ¢. 42]. Ocoboro BHUMaHWS 3acryxuBaeT
npobriema opToCTaTUYECKON MMNOTEH3UM, KOTOPAs Y NOXUIBIX BCTPEYAETCS 3HAYUTENBHO Yalle 1 MOXET Npo-
BOLMpoBaThCa B-agpeHobriokatopamu, a-agpeHobriokatopamu 1 NeTneBbIMU auypeTikamu. Moatomy nepes
noabopom Tepanuu obsizatenbHbIM SBRseTcs nsmeperne Afl B optocTase.

[Mpy HANUYUKM KOTHWUTUBHBIX HapYLLIEHW NpeanoYTeHNe OTAAKT npenapaTam, YnyyllaoLWwmM LeHTpanb-
Hyto remoamHamuky (BPA, aHTaroHuUCTbI Kanblys), n3beras cpeacTs, NPOHMKAKOLWMX Yepe3 reMaTosHuedanm-
yeckuin 6bapbep B BbICOKMX KOHLEHTpauwmax. Takum obpa3om, BegeHe noxunoro nauueHta ¢ Al Tpebyet uh-
AVBIOYannU3MpOBaHHOTO MOAXOMA, NPU KOTOPOM CHUXEHME pucka CepagvHO-CocyamucTbix cobblTuin banaHcu-
pyeTcs ¢ 6e30MacHOCTbIO 1 COXPAHEHNEM Ka4eCTBa XU3HM.
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CTYZEHTbI
OIrBOY BO «AcTpaxaHCKUI rocyapCTBEHHbI MEANULMHCKUIA YHUBEPCUTETY

AHHoTauma: XpoHudeckas cepgeyHas HegoctatoyHocTb (XCH) octaértes ogHow W3 BegyLyyx NpuynH MHBa-
nuamsauun n cmeptHocTk B Poccuiickon ®epepaumm, nopaxas okono 8—10% B3pocnoro Hacenewus. B cta-
Tbe NPOCIEXMBAETCS IBONKOLMSA MeaMKaMeHTOo3Ho! Tepanun XCH co CHUXeHHOM dhpakumen Boibpoca: OT UH-
MBNUTOPOB PEHUH-AHMMOTEH3MH-amNbLOCTEPOHOBOW CUCTEMBI O BHEAPEHUS aHMMOTEH3NHOBLIX PELIENTOPOB W
Henpunu3nHa WHrMbUTOPOB, UHIMBUTOPOB HATPUI-IMIOKO3HOMO KOTpaHCnopTepa 2-ro TMna M HEeCTEPOUOHbIX
AHTaroHNCTOB MUHEPANIOKOPTUKOUAHBIX peLenTopoB. AHanNM3MPYTCS AokasaTenbHble AaHHble POCCUACKMX U
MeXayHapoaHbIX UCCef0BaHiA, NMOMNOXEHHbIE B OCHOBY COBPEMEHHDIX KMUHUYECKUX PEKOMEHOALMNA.
KntoyeBble cnoBa: xpoHuyeckas cepfeyHas HegoctatouHocTb, APHW, uHITIT-2, HeiporymopanbHas 6mo-
kaga, pakums BbIOpoca, KIMHUYECKNe peKoMeHAaLMN.

MODERN PHARMACOTHERAPY OF CHRONIC HEART FAILURE: FROM NEUROHUMORAL BLOCKADE
TO ORGAN PROTECTION

Urazmukhambetova Karina Iskanderovna,
Dzhumutova Aliya Amirzhanovna,
Iskakova Almira Dairzhanovna,
Karazhigitova Alima Kadyrovna

Abstract: Chronic heart failure (CHF) remains one of the leading causes of disability and mortality in the Rus-
sian Federation, affecting about 8-10% of the adult population. The article traces the evolution of drug therapy
for CHF with reduced ejection fraction: from inhibitors of the renin-angiotensin-aldosterone system to the intro-
duction of angiotensin receptor-neprilysin inhibitors, sodium-glucose cotransporter-2 inhibitors, and nonsteroi-
dal mineralocorticoid receptor antagonists. Evidence from Russian and international studies underlying mod-
ern clinical guidelines is analyzed.

Key words: chronic heart failure, ARNI, SGLT2 inhibitors, neurohumoral blockade, ejection fraction, clinical
guidelines.
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XpoHunyeckas cepaeyHas HegocTatouHoCTb (XCH) — cMHAPOM, OCNOXHSAOWMIA TeyeHe BOonbLUMHCTBA
CEpAEYHO-COCYaNCTbIX 3aboneBaHuit U XapaKTepu3ytLMNCs NPOrPeCcCUpYIOLMM  yXYALIEHNEM HACOCHO
(yHKUMM cepaua. B Poccuiickon ®efepaumnu, no JaHHbIM 3NUAEMUONOrNYECKUX UCCNe0BaHNA, pacnpocTpa-
HEHHoCTb XCH -1V dhyHKUMOHanbHOro knacca B nonynsuum coctaenset 8,2%, pocturas 30% y nuy craplue
75 net [1, c. 43]. HecmoTps Ha JOCTMXEHMS (hapMakoTepanuu, exerogHas CMEPTHOCTb 60MbHbIX C Bblpaxe H-
Hon XCH ocTaércs conoctaBuMoin ¢ OHKonornyeckon naronorven. Moatomy ontummusauus neveHuns XCH se-
NAETCS OAHOM U3 NPUOPUTETHBIX 3aay OTEYECTBEHHOTO 3APaBOOXPaHEHNS.

[MaTtoreHe3 XCH Ba3upyeTcs Ha XpOHUYECKOW rMnepakTMBaLmMmy HeMporymopasbHbIX CUCTEM, B NEpBYHO
ovepefb PeHUH-aHMIMOTEH3NH-anbaocTepoHoBon cuctembl (PAAC) M cumnatoagpeHanoBomn cuctembl. A3bbl-
TOK aHrnoTeH3nHa Il n anbgocTepoHa cnocobCTBYET BA3OKOHCTPUKLMM, 3aepxKe HaTpus U BOdbl, @ Takke
3anyckaeT npouecchl (prbposa n pemogennpoBaHus Muokapaa [2, . 15]. Ha npotsikeHun gecatuneTtun 6no-
kaga PAAC uHrmbutopamu aHrnoTeH3nHNpeBpalyatLlero pepmenTa (MAM®) unu brokatopammn peLenTopoB
aHrnoteHaunHa Il (BPA) B coveTtaHum ¢ B-agpeHobnokatopamm U aHTaroHUCTamMm MUHEPAIOKOPTUKOUAHBIX pe-
yentopos (AMKP) coctaBnsna «3onoToit ctaHaapt Tepanun XCH co CHuxXeHHOM pakumen Bbibpoca neBo-
ro xenypoyka (XCHH®B, ®B <40%). MpuMeHeHne 3TON TPOMHOM CXEMbI NMO3BOSIUIIO CHU3UTb OTHOCUTENbHbI
puck cmepTn Ha 25-30% no cpaBHeHuto ¢ nraebo.

OpHako faxe Ha (hoHe OnTUManbHOM HEMpOryMopanbHOM 6rokaabl COXpaHSETCS 3HaYUTENbHbIN OCTa-
TOYHbIN puck. B 2014 r. uccneposanne PARADIGM-HF npoaemoHCTprpoBano NpeBoCXoACcTBO Npenapara
knacca APHW (Bancaptan/cakybutpun) Hag aHananpuriom. MexaHuam geicTeus cakyoutpuna — WHmmbupo-
BaHWe HeMpuIuauHa, hepMeHTa, paspyLlalolWero HaTpUnypeTMYecke nenTuasl, YTo ycunmBaeT ux Ba3oau-
NaTUPYOLWUIA, HATPURYPETUYECKIUA N aHTUUBPOTUYECKUIA 3P eKTbI. B nccnenoBaHum yyacTeoBanm poccui-
CKME LEHTPbI, U pe3ynbTaTbl NOATBEPANIIN CHKEHWE pUCKa CEPAEYHO-COCYANCTON CMEPTU M rOCMMTanMU3aLni
no nosogy aekomnexcauum Ha 20% [3, ¢. 22]. CornacHo AENCTBYIOWMM KIUHUYECKUM pekomeHaaumam, APHIA
SBNSIOTCSA NpenapaTamu nepaon NnHuM y nauneHToB ¢ XCHH®B, 3ameHns MATO/BPA.

CnepytoLymmM NpopLIBOM CTano BHeAPEHWE MHIMOUTOPOB HATPUI-TIOKO3HOTO KOTpaHcnopTepa 2-ro Tu-
na (MHIT-2). WsHavanbHO paspaboTaHHble Kak CaxapOoCHWXalowme Cpefctesa, 3TM  npenapartbl
(anarnudnoauH, aMNarnMgIo3nH) NPoLEMOHCTPUPOBANM HE3aBUCUMBIN OT IMUKEMUU KapLUONPOTEKTUBHBIN
N peHonpoTekTMBHLIN acpdekTsl. MccneposaHus DAPA-HF 1 EMPEROR-Reduced ¢ yyactnem poccuickux
nauveHToB nokasanu, 4to gobasnenue nHIJIT-2 k cTaHOAPTHON Tepanun JOCTOBEPHO CHKAET KOMOMHMPO-
BaHHbIN PUCK CEPAEYHO-COCYANCTON CMEPTU U FOCNUTanM3aLuin, a Takke 3aMeanseT NporpeccupoBaHie no-
yeyHon auccyHkumm [1, c. 48]. B HacToswee Bpemsi MHITIT-2 pekomeHgoBaHbl BceM naumeHtam ¢ XCHHOB
He3aBMCMMO OT HaNnumMs caxapHoro anabera.

[ononHMTENbHLIM MHCTPYMEHTOM CTana 3amMeHa CrMpoHonakToHa Ha HecteponaHblie AMKP (dpuHepe-
HOH) y OTAENbHbIX KaTeropuit 6OMbHbIX C BbICOKOW CTeneHbld (hnbposa Muokapga M HenepeHoCMMOCTbIO
knaccuyecknx AMKP. Takum obpasom, coBpemeHHas Tepanus XCHHOB aBnseTcs 4eTbpEXKOMMOHEHTHOM
(APHW, B-6nokatop, AMKP, nHITIT-2) n HaueneHa He TONbKO Ha KOHTPOSb CUMIMTOMOB, HO W Ha perpecc pe-
MOZENMPOBaHNS 1 yNyYLleHne nporHosa. Mpobnemon ocTaétcs HM3Kast MPUBEPXKEHHOCTL Bpayeil K HasHave-
HUWIO NOMHOM KOMBUHaLWK, 4To TpebyeT 0bpasoBaTeNbHbIX MPOrPaMM U BHEAPEHUS KITMHUYECKWX anropuTMOB.

© 2026
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QRM, QBD 1 CAPA B HALIMOHAJbHbIX
[IPAKTUKAX GUCTEM MEHEJDKMEHTA
KAYECTBA D APMALIEBTUHECKKX
PON3BOLAMTEJIEWN: CPABHEHWE P®/EAJC, EC
N GLLA

AY3 AHACTACKA ANEKCEEBHA

MarucTpaHT
OIrBOY BO «Ypanbckuil rocyaapCTBEHHbIN MESULMHCKUI YHUBEpCUTET» MuH3gpaBa Poccum

HayyHb1ii pykogodumens: MenbHukosa Onbea AnekcaHOpogsHa

0.¢b.H., npoghbeccop
@Ir60Y BO «Ypanbckuli 20cy0apcmeeHHb It MeduyuHckul yHugepcumem» MuHsdpaea Poccuu

AnHoTaums: Paccmatpusaetca npumeHeHne QRM, QbD n CAPA B npaktukax CMK usrotosutenei
nekapcteeHHbIx cpeacts B Poccun (EASC), EC n CLLA. ICH Q8-Q10 [1, 3, 4] 3agatoT euHyt0 METOAOIOMMIO,
OOHAKO Ha OTEYeCTBEHHbIX Mrowankax gopManbHoe 3akpenneHue npouedyp Hepeako onepexaer
OnepaumoHHyto 3penocTb. [lpeacTaBneHa cpaBHUTENbHas Tabnuua W OPUEHTWMPbLI ANS NpOU3BOAMTENEN
MSIrKUX NEeKapCTBEHHbIX (DOPM.

KnioyeBble cnoBa: ynpaBfieHWe puckamu kayecTBa, paspaboTka Ha oOcHoBe kadvectBa, CAPA,
thapmaLeBTYeCKas cuctema kadyectsa, GMP, ICH, nekapcTBeHHble cpeacTBa.

QRM, QbD AND CAPA IN NATIONAL PRACTICES OF PHARMACEUTICAL QUALITY MANAGEMENT
SYSTEMS: A COMPARISON OF RUSSIA/EAEU, THE EU AND THE USA

Auz Anastasia Alekseevna
Scientific adviser: Melnikova Olga Aleksandrovna

Abstract: The paper examines QRM, QbD and CAPA in QMS practices of drug manufacturers in Russia
(EAEU), the EU and the USA. ICH Q8-Q10 provide a common framework, yet formal procedures at domestic
sites often outpace operational maturity. A comparative table and benchmarks for soft-dosage-form
manufacturers are presented.

Key words: quality risk management, quality by design, CAPA, pharmaceutical quality system, GMP, ICH,
medicinal products.

QRM, QbD n CAPA — uHcTpymeHTsl PQS [1], yepes kotopble TpeboaHns GMP [2] peanuaytotcs B
npoussoactee. ICH Q9(R1) [3], Q8(R2) [4] n Q10 [1] rapmonusmpoBaHbl ans CLUA u EC; B P®/EASC
TpaHcnoHupytotcs vepes [pasuna GMP Cotosa [2] n 61-03 [5]. Paspbis mexgy HOPMOW ¥ NPaKTUKOM
nposiBnsieTcs B «bymaxHom» QRM u oopmansHom CAPA npu nosropsiowmxcst OOS Ha nuHuax markux 10 [6, 7].
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Llenb — conoctasute QRM, QbD 1 CAPA B P®/EASC, EC n CLUA.

MeToa — cpaBHUTENLHO-NPaBoBon aHanu3 aktoB ICH, pernamenToB EC, 21 CFR [8] v lNpasun GMP
EASC [2].

1. CpaBHuTenbHbIM aHanu3 QRM, QbD n CAPA

QRM (ICH Q9(R1) [3]) — LMK OLEHKM 1 KOHTPOMS PUCKOB, NPONOPLMOHATBHBIN Yrpo3e A1 NauueHTa.
B CLLA rnybuHa paccnepoBaHui pernameHtuposaHa §211.192 [8]; 8 EC QRM sctpoer B EU GMP Ch. 1 [9].
B PO®/EASC QRM 3akpennéH B [pasunax Ne 77 [2], HO Ha YacTW MMOWaAoK He CBS3aH C Banuaaumen
npoweccos [7].

QbD (ICH Q8 [4], Q12 [10]) ctpoutca ot QTPP k design space u control strategy. B CLUA n EC
anemeHTbl QbD BkntovawTCs B peructpaumoHHoe pocke; B PO/EASC — no Pewenunio Ne 78 [11],
NPEUMYLLECTBEHHO ANS KCMOPTHbIX MAOLaAokK [6].

CAPA [1] — uenodka «cobbiTne — root cause — gencteus — sepucukauusy. Ans JIC 8 CLIA —
§211.192, §211.180 [8]; 8 EC — EU GMP Ch. 1 [9]. 3¢pheKTUBHOCTb OLIEHMBAIOT MO CHUXEHMUIO MOBTOPHbIX
OTKIMOHEHUH [7].

ConocTaBuTenbHas xapakTepucTika npuseaeHa B tabn. 1.

Tabnuua 1
MpumeneHne QRM, QbD u CAPA B CLUA, EC n PO/EAIC
VIHCTpYMEHT CLIA EC P® /EASC
QRM ICH Q9(R1); §211.192 [3, | ICH Q9; EU GMP Ch. 1[10] | MNpaeuna GMP EAJC [2]; TpeHa
8] k ICH Q9
QbD ICH Q8; design space 8 | QbD B CTD; ICH Q12 [13, | Jocbe no Ne 78 [15]; ToueuHoe
3anBKax [4] 14] BHepeHue
CAPA §211.192, §211.180; ICH | EU GMP Ch. 1; GVP [10, Mpasuna Ne 77 [2]; Hap3op
Q10[1, 8] 16] Poc3anpaeHazsopa [5]
Kputepun Risk-proportionate Ces3b QRM ¢ Bapuauuamm | ®opma vs npaktuka RCA [6, 7]
3penocTu paccneaoBaHus

4. MpakTnyeckue OpUeHTUPbI ANg 0TEeYECTBEHHbIX NPOVU3BOANUTENEN

Mpoussogutento msarkux J1® uenecoobpasHo: nposecth FMEA 04MCTKM M TOMOreHU3aLmMmn ¢ NpUBS3KON
k Banupauum [3]; BHeapuTb obszaTenbHbid root cause analysis B CAPA [1, 7]; onucate QTPP u control
strategy ans akcnoptHbIx SKU [4, 11]; uHterpuposats QRM, QbD n CAPA B eaunHyto matpuuy PQS [1].

BbiBob!

1. ICH Q8-Q10 3agatot eguHyto metogonorno QRM, QbD n CAPA; pacxoxgenns mexay PO/EASC,
EC n CLUA HocaT npenMyLLecTBEHHO ONePaLMOHHbIN, a He HOPMATMBHbI XapakTep.

2. B s3penbix topucamkumax QRM onpegensiet rnybuHy paccneposanuin; QbD  BCTpoeH B
peructpaumoHHoe gocke; CAPA oLeHNBaeTCs Mo YCTOMYMBOCTY CHUKEHWS NMOBTOPSOLLMXCA OTKIIOHEHNN.

3. Ha oTeyecTBeHHbIX nnowaakax dopmansHoe Hanuumre npoueayp QRM u CAPA Hepeako onepexaeTt
npakTuky root cause analysis u risk-proportionate peLuenun [6, 7].

4. ina nponssogutenei markux J1® npuoputetHel QRM Banugauum oumnctku, cogepxatensHolil CAPA
1 anemeHTbl QbD B AoCkbe Npyu BbIXOAE Ha 3KCNOPT.

5. Toebiwenne 3penoctu CMK TtpebyeT wHTerpauum TpeEX WHCTpymeHToB B PQS, a He wux
noanemMeHTHoro «aodasneHusy kK GMP.
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OMbIT BHEIPEHWA
NEPCOHN®WLIUPOBAHHOI0 CMINCARUA
JINATHOCTUYECKWUX PEATEHTOB HA bASE
MHOr0NPO®WIbHOI0 MEAULIMHCKOTO
LIEHTPA

KAMACOBA 3APY ILAXMETOBHA

cTapLumi npenoaasaTenb kadeapb! apmaleBTUYECKUX AUCUMMINH
HAO «MeguumHcknin yHuBepeuteT AcTaHay

JPTEH KbIMBAT

knuHudeckuin nabopant KM Ha MXB
«MHoronpoubHbLIN MEAUUMHCKWIA LIEHTP» akuMaTta ropoga ActaHa

CAUDYNNHA ENTAHA ACKAPOBHA

MarmcTpaHT 2 Kypca cneupmansHocTn «dapmavmsy»
HAO «MeguumHcknin yHuBepeuteT AcTaHay

EPEM BANEHTUHA BACW/IbEBHA

PykosoauTtens otgena dapmauuu, MK Ha NXB
«MHoronpoubHbLIN MeAUUMHCKWIA LLEHTP» akumaTta ropoaa ActaHa

AHHoTaumsa: MHoronpodunbHas MeauuMHCKas opraHusauns npeactasnseT cobon KOMMEKCHYO CUCTEMY, B
CTPYKTYpe KOTOPOW (PYHKLMOHMPYET HECKOSbKO KIMHUYECKWX, AMarHOCTUYECKMX M BCMOMOraTesbHbIX noapas-
Aenexuit. B cBa3n ¢ nepexoaoM MOHONPOMUIBHBIX KIMHUK B MHOTOMPOMUAbHEIA hopMaT Obina OCyLLecTB-
neHa LeHTpanusaumus nabopatopHbIx Cyx06, YTo NPUBENO K TPYAHOCTAM B 06nacTv ynpaBreHns matepuanb-
HbIMX NOTOKaMW 1 pecypCHbIM obecneyeHnem nabopaTopHoi cnyxBbl MHOrONPOMUITbHON MeaNULMHCKON Op-
raHW3aumm 1 Ha JaHHbIA MOMEHT TpebyeT nepecMoTpa TEKYLLMX MEXaHU3MOB NNaHNPOBaHUS WU pacnpeaene-
HWS! AMArHOCTUYECKMX peareHToB (aanee - [IP) B MEAMLMHCKON OpraHu3auui. B HacToslee Bpemsi ogHa Knu-
HWKO-AMarHocTuyeckas nabopatopus (ganee - KOJ1) obenyxmBaeT 0AHOBPEMEHHO HECKOMBKO KMMHUYECKMX
noapasgeneHuin MHoronpodunbHOM BoNbHNLEI, YTO NPUBENO K pocTy Harpy3ku Ha K[, ysennyenunio obbema
nabopaTopHbIX UccneaoBaHuid 1 pacxoda [1P, a Takke 3aTpyaHseT yyet [P, KOHTpOnb UX (hakTu4eckoro no-
TpebneHns 1 NnaHMpoBaHue NoTpebHOCTH.

Takum 0bpasom, 0coboe MecTo B CUCTEME MHOTOMPOGUIbHON MEANLIMHCKOA OpraHM3aLmmn 3aHUMaeT KIuHK-
KO-AMarHocTnyeckas nabopaTopusi, NOCKOMbKY OT CBOEBPEMEHHOCTW M JOCTOBEPHOCTM NMabopaTopHbIX MC-
CrnefoBaHuiA 3aBMCUT NPaBUIBHOCTb MOCTAHOBKM AMarHo3a, 3 GeKTUBHOCTb JleveHus 1 Be3onacHocTb nauy-
eHTa. B uensx okasaHns Ka4yeCTBEHHOM MeaULMHCKOA MOMOLLM 1 AMArHOCTUYECKUX ycryr Heobxoaumo obec-
NeYnTb paunoHanbHoe ucnonb3osaHue [P v G0mKeTHbIX CPEACTB MEAMLMHCKON OpraHu3aumm — BO3MOXHO
3a cyeT BHeOpeHUs nepcoHuduumMpoBaHHoro cnucanus [P. lMockonbky nepcoHMduuMpoBaHHoe CcrincaHue
[aeT BO3MOXHOCTb BUAETb Ha Kakoe UCCReaoBaHne 1 Ans Kakoro naumeHTa Oblin UCNonb30BaH AnMarHoctuye-
CKMI peareHT, YTO NO3BOMMT MOBbLICUTbL TOYHOCTL yYeTa 1 06ecneynT npaBubHOE NaHWpoBaHne NoTpebHo-
ctv v 3akyn [1P.
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Llenb. V3yunTb opraHM3aLmoHHble BO3MOXHOCTW NEPCOHU(ULMPOBAHHOMO CMIUCAHWNS AMArHOCTUYECKUX pea-
reHToB

MeTogebl. B nccnenoBaHun NpUMEHANUCH aHANMMUTUYECKE U CPABHUTENbHbIE METOAbI aHanu3a Ans 06paboTku
6a3bl ganHbix JINC, MIC nporpammbl MHOronpogubHOM 60NbHULbI.

PesynbTatbl. BHegpeHue nepCoOHNULMPOBAHHOMO CMCaHUS ANArHOCTUYECKUX PeareHTOB OpraHW3oBaHoO Ha
6ase MNC B KM Ha MXB «MHoronpodunbHbI MEAUUMHCKAA LEHTP» akumarta ropoga ActaHa. [JaHHbin me-
TOA CMUCaHUSA SBMISIETCA MHCTPYMEHTOM COBEPLUEHCTBOBaHNS yyeTa [1P 1 cosgaet npeanochisiki Ans 3KOHO-
MWK BlogKeTHBLIX cpeacTB. MNepcoHnduumpoBaHHoe cnucanne [P Ha npakTuke NO3BONUNO aBTOMATU3NPOBATh
YYETHbIE MPOLECCHI, LIEHTPann30BaTh XpaHeHne 1 06MeH AaHHbIMI MEXOY NOAPA3AENEHUSMIA KIMHWKK, No-
BbICMTb COrAacOBaHHOCTb X PaboThbl NpW NaHMpPoBaHUM NOTPEBHOCTK, 3aKyne U pacnpeaeneHni Pecypcos.
O6cyxaenune. MonyyeHHble pesynbTaTbl CBUAETENbCTBYIOT O TOM, YTO MEPCOHMMULMPOBAHHOE CnMCaHUE
CnocoBCTBYET NOBBILIEHMIO NPO3PAYHOCTM Y4eTa AMArHOCTUYECKIMX PeareHToB, paLUyoHanbHOMY pacnpegene-
HWto [IP v BomKeTHBIX CPEACTB MHOrONPOGUILHOrO MEAWLMHCKOMO LEHTPa, a Takke MUHUMU3NPYET Konnye-
CTBO noTepb [P, CBA3aHHbIX C UCTEYEHNEM CPOKOB FOAHOCTH, OLIMOKaMM B y4eTe 1 HapyLIEHWEM YCOBUN UX
XpaHeHws.

3akroyeHue. Takum 0bpa3oM BHeLpEHWE NEPCOHNDULMPOBAHHOMO CNIUCAHNSA 1 yyeTa AMarHoCTUYECKUX pea-
reHToB HeobXoaMMO ans obecrneyeHns rpPaMoTHOTO W PaLMOHANBLHOTO YNPaBIEHNS MaTepuarbHbIMU NOTOKa-
MW MHOronpogunbHON MeauumHekoin opranusauum (AP, JIPM); npuHaTMS 0B60CHOBAHHBIX ynpaBieHYecknx
PELLEHMI W NOBbILIEHNS 3DPEKTUBHOCTY U HE30MacHOCTW NTEYEHUS NaLUEeHTOB.

KnioyeBble cnoBa: AMarHOCTUYECKME peareHTbl, anteyHas cnyxba, MHOronpodunbHas KNUHUKA, KIMHUKO-
AmarHoctnyeckas nabopartopusi, ynpasneHue matepuanbHbiMW pecypcamu 6onbHULbI, nabopaTopHas WH-
(hopMaLMOHHas cuctema, rocnuTanbHas MHPOpPMaLMOoHHas cuctema.

EXPERIENCE OF IMPLEMENTING PERSONALIWRITE-OFF OF DIAGNOSTIC REAGENTS IN A
MULTIDISCIPLINARY MEDICAL CENTER

Kapassova Zaru Shakhmetovna,
Ergen Kymbat,

Saifullina Yelana Askarovna,
Yerep Valentina Vasilyevna

Abstract: A multidisciplinary medical organization is a complex system consisting of several clinical, diagnos-
tic, and auxiliary departments. Due to the transition of single-specialty clinics to a multidisciplinary format, la-
boratory services were centralized, which led to difficulties in managing material flows and resource support of
the laboratory service in a multidisciplinary medical organization and currently requires revision of existing
mechanisms for planning and distribution of diagnostic reagents (hereinafter referred to as DR) within the
medical organization.

Currently, one clinical diagnostic laboratory (hereinafter referred to as CDL) simultaneously serves several
clinical departments of a multidisciplinary hospital, which has resulted in an increased workload on the CDL,
growth in the volume of laboratory tests and consumption of DR, and also complicates accounting, control of
actual consumption, and planning of DR requirements.

Thus, the clinical diagnostic laboratory occupies a special place in the system of a multidisciplinary medical
organization, since the accuracy and timeliness of laboratory tests directly affect correct diagnosis, treatment
effectiveness, and patient safety. In order to provide high-quality medical care and diagnostic services, it is
necessary to ensure rational use of DR and budgetary funds of the medical organization, which can be
achieved through the implementation of personalized write-off of DR. Personalized write-off makes it possible
to identify which reagent was used for a particular laboratory test and for a specific patient, thereby improving
accounting accuracy and ensuring proper planning and procurement of DR.

Objective. To study the organizational capabilities of personalized write-off of diagnostic reagents.
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Methods. Analytical and comparative analysis methods were used to process data from the LIS and HIS data-
bases of a multidisciplinary hospital.

Results. The implementation of personalized write-off of diagnostic reagents was organized on the basis of the
HIS at the Municipal Multidisciplinary Medical Center of Astana. This write-off method is a tool for improving
DR accounting and creates prerequisites for rational use of budgetary funds.

Implementation of personalized accounting of DR made it possible to automate accounting processes, central-
ize storage and exchange of data between clinical departments, and improve coordination in planning re-
quirements, procurement, and distribution of resources.

Discussion. The obtained results indicate that personalized write-off of diagnostic reagents contributes to in-
creased transparency of reagent accounting, rational allocation of diagnostic reagents and budgetary re-
sources within a multidisciplinary medical center, and minimizes losses associated with expired reagents, ac-
counting errors, and violations of storage conditions.

Conclusion. Thus, the implementation of personalized write-off and accounting of diagnostic reagents is es-
sential for ensuring effective and rational management of material flows in a multidisciplinary healthcare organ-
ization (diagnostic reagents and laboratory consumables), supporting informed managerial decision-making,
and improving the efficiency and safety of patient care.

Keywords: diagnostic reagents, pharmacy service, multidisciplinary clinic, clinical diagnostic laboratory, hospi-
tal material resource management, laboratory information system, hospital information system.

BeeneHue

CoBpeMeHHas cuctema obecneyeHunst nabopatopHomn cnyxBbl IP MHOrONPOMUALHBIX KIUHWK B YCrO-
BMSAX LeHTpanu3auun Tpebyet 6onee achpekTUBHOrO Noaxoda K CnMcaHuo, y4eTy 1 paumuoHanbHoMy pacnpe-
penennto [1P. B Hactosiwee Bpemsi B Pecnybnuke KasaxctaH peanuayetcs KoHuenuus passutis uHdpa-
cTpykTypbl Ha 2024-2030 rogbl, OPUEHTUPOBAHHAA Ha CO3AaHKe YCTOMYMBOW, afanTUBHOM U COBPEMEHHOM
WHPACTPYKTYPbI MESULMHCKNX OpraHn3auuit. CTpaTernyeckme nonoxeHus 4aHHoN KoHuenumn HanpaeneHbi
Ha pauuoHanbHOe pacnpedeneHne maTepuarnbHO-TEXHUYECKNX, KAAPOBbLIX U (IMHAHCOBLIX PECYPCOB MHOrO-
NPOUNBbHBIX KNWHUK, OCHALLEHNE MeAULUMHCKUX KIMHUK COBPEMEHHbIM 0060PYA0BaHMEM 1 TEXHOMOTUSIMM, YTO
B WTOre MOBbIWWAET [AOCTYMHOCTb W KAYeCTBO OKa3blBAEMOW MEAMLMHCKOM MOMOLM U KIMHUKO-
AnarHocTuyeckux ycnyr. B gaHHon KoHuenumum Takke paccMaTpuBaeTCst COBEpPLLEHCTBOBaHWE U pacLumpeHue
BO3MOXHOCTEN MH(OPMALMOHHBIX CUCTEM MEAMLIMHCKWX opraHu3auni (Pasaen 5. Hanpasnenue 2) [1].

PaclumpeHne BO3MOXHOCTEN MH(OPMALWMOHHBIX CUCTEM U UX UHTErPUPOBaHUE MeEXOy cobomn no3sons-
eT obecneuntb 6onee cornacoBaHHoe B3aUMOZENCTBME Mexay noapasfeneHnsaMm MeauunHCKon opraHn3a-
um [2, 3]. Takum obpasom, obecneyeHne Ka4yecTBeHHON MeaMLMHCKON MOMOLLY BO MHOrOM 3aBWCUT OT [0-
CTOBEPHOCTW pe3ynbTaToB fabopaTopHbIX UCCEefoBaHNA, NPaBUbHOM NOCTAHOBKM AUarHo3a 1 rpamoTHOTO
MEXOUCUMNAWHAPHOMO  B3aUMOJEWCTBUS Mexay KIMHUYECKUM MepcoHarnoM, CreuuarnucToB  KIMHUKO-
AnarHocTu4eckomn nabopaTopum n ctaumoHapHom antekm 4, 5].

B aTon cBA3M BHegpeHue NepCOHUPUUMPOBAHHOMO cnucaHua U yyeta [P sBnsetca akTyasnbHbIM
HanpaeneHneM, NOCKOIbKy NO3BOMNSET aBTOMATM3NPOBATL YYeT pacxoda, NOBbLICUTL MPO3PaYHOCTb ABUKEHUS
[P, obecneuntb UX paunoHarbHOe UCNOoNb30BaHWe, YTO B UTOTE MPUBOAUT K NMPaBUIbHOMY (POPMMPOBAHMIO
noTpebHOCTH, a TakKe KOHOMUM W paLyOHaNbHOMY MCMONb30BAHMIO BIOMKETHBIX CPEACTB MHOronpotub-
HOW MEAMLMHCKON OpraHun3aummn. AKTyanbHOCTb BHEAPEHWS NEPCOHUPULMPOBAHHOMO CNMCaHUs AUarHocTuye-
CKUX peareHToB CBsi3aHa He TOMbKO C LMPPOBMU3aLIMEN YHETHBIX MHDOPMALIMOHHBIX CUCTEM MEANLMHCKIX Op-
raHusauuiti, HoO U C U3MEHEHWEM WX OpraHn3aLMOHHON CTPYKTYpbl. B pamkax locygapcTBeHHOW nporpaMmbl
«[leHcaynbik» Ha 2016-2019 rr. Bbina npousBegeHa peopraHM3aums MOHONPOMPUILHBIX KIMHUK B MHOMOMPO-
(bunbHble MEQULMHCKME OpraHn3aLumm, Y4To NPUBENO K LeHTpanu3auun nabopaTopHbix ciyx6 u gopmuposa-
Huto eguHon K[, obenyxuBatoLLeit HECKOMBbKO KIMHUMYECKUX MOAPa3aeNeHnic MHOronpogunbHON MeaNLMH-
CKOW opraHu3auuv [6]. B cBA3M C 3TUM, B HacTOSLLEE BPEMS [aHHbIE CTPYKTYPHbIE OpraHM3aLMOHHbIe U3Me-
HeHus TpebyloT nepecMoTpa TEKyLLMX MexaHn3MoB obecneveHmns [IP 1 nabopaTopHbIX pacxofHbIx MaTepua-
nos (oanee -JIPM), nockonbKy YKPYMHEHWE MEOMLMHCKAX OpraHu3auuin v LeHTpanuiaumus nabopaTtopHbIX
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cnyx6 no cen aeHb CONPOBOXAAETCS yBENMYeHneM obbEma nabopaTopHbIX MCCNeaoBaHui, poCcTOM nNoTpe 6-
HocTu 1 pacxoga [P u JIPM, ycnoxHeHnem npoueccoB ux obpalleHnst B MHOTONPOQUIbHON MEAULIMHCKOM
OpraHu3aLymn: nnaHnpoBaHne roaoBoit NOTPeBHOCTH, YYeT, pacnpeaeneHne, KOHTPOMb Pacxoaa, CicaHue.

Takum 06pa3oM, YTOObI MUHUMU3MPOBATL SKOHOMUYECKWE MOTEPU, COKPaTUTL M3OLITOYHbIE pacxodsl,
MOBbICUTb (DUHAHCOBYK YCTOMYMBOCTb MHOTONPOMUIBHON KIMHUKK Heobxoammo obecrneuntb nepexop ot
o6obLeHHoro yyeTa u cnncaHus AP k Gonee TOYHOMY W MpocnexuBaeMoMy hopmaTy Ha YPOBHE KOHKPETHOMO
nauueHTa nyTeM BHeAPEHWS NePCOHUMULMPOBAHHOTO CMIUCAHUS, YTO CNOCOBCTBYET NpaBUiIbHOMY MAaHUPO-
BaHMIO NOTPeBHOCTK, BEAEHUIO y4eTa 1 KoHTponto pacxogos [P u JIPM [7, 8]. Ha gaHHbIn MOMeHT MunucTe p-
CTBOM 3paBooxpaHeHust Pecnybnuku KazaxctaH npoBOAUTCA NO3TaNHOE BHeAPEHWE NepCOHNULMPOBAHH O-
[0 yyeTa M CUCTEMbI MApPKMPOBKW NEKAPCTBEHHbLIX CPEACTB U MEAULMHCKUX u3gennin. Peanusaumus JaHHOW
NOMWUTWKW HanmpaBieHa Ha NOBbILLEHWE NPO3PaYHOCTU U yNpaBnsaeMoCTH npoueccos obpatenuns AP n JIPM.
Takoit noaxoa AaeT BO3MOXHOCTb OTCNEAUTb Kakoi Habop AWarHOCTUYECKUX peareHToB, ANst Kakoro uccre-
[0BaHUS W Kakoro naumeHTa bbin uspacxoposaH [9).

Llenb HacTosWwero nccneaoBaHuna: U3y4nTb OPraH13aLMOHHbIE BO3MOXHOCTYU NEPCOHUULIMPOBAHHO-
ro yyeta v cnucanus 1P B pesynbtate unterpauum MC ¢ JINC B «1C PertuHr: byxrantepus opraHusalmm
3apaBooxpaHeHus ana KasaxctaHay. B pamkax uccnegoBaHus Ha 6ase MHOronpogmibHOrO MeAMLMHCKOro
LieHTpa ropoga AcTaHa NpoBeAeH aHanms cucteMbl obecneyeHuns [P 4o 1 nocne BHeapeHUs NepCOHUULIK-
POBAHHOIO yyeTa.

Llenb: aHanu3 ponu rocnutanbHon antekn B obecrneyeHun kayectBa hapmakoTepanii B MHOMOMpo-
(OUNBHBIX MEAULIMHCKNX OpraHn3aLusx.

Matepuanbl n metoabl. O6bekTom nccnegosanusa sensetcs MKM Ha MXB «MHoronpodunbHbI Me-
AVLMHCKAIA LIEHTP», akumata ropoaa ActaHa. B xoae nccnefoBaHns 6binn 1CNONb30BaHbl aHaNUTUYECKNE Y
CpaBHUTENbHbIE METOAbI aHanW3a faHHbIX, HA OCHOBE KOTOPbIX Oblfl NPOBEAEH KOMNMEKCHBIA aHanm3 Teky-
e cuctembl obecnevenns [P n JIPM n u3yyeH npouecc nepcoHMpuUUMpOBaHHOrO CMCaHns 1 yyeta.

B kayecTBe MaTtepuanoB M UCTOYHWUKOB WUCCNEAoBaHWS Obli UCMONb30BaHbI: HOPMATUBHO-NPABOBbIE
aktbl PK, perynupytowme obpauieHne AP v JIPM; y4eTHble M OTYETHbIE AaHHBLIE MHPOPMALWMOHHBIX CUCTEM:
JIC, TUC, 1C; paHHble ¢ maTepuarbHbIX 0TYETOB O ABWKeHUM [1P, BbIrpyXeHHble W3 anTeku cTauuoHapa
MHOrONPOMULHON KIMHWKW; NOKanbHble HOPMaTWUBHblE JOKYMEHTbl U CTaHAapTHble OnepawlMoHHble npoLe-
AYpbl, pernameHTupytoLLme nopsaok obpatenus [P, a takke Matepuansl U3 aNeKTPOHHbIX 6a3 AaHHbIX Sco-
pus, PubMed, CyberLeninka.

Pesynbrarthbl

[MepcoHnguumpoBaHHoe cnucanue v ydet [P npeactaBnset coboi cuctemy OTCREXWUBaHWS, UKCU-
pyrowas gakt pacxoga [IP ¢ npuBA3sKoi K KOHKPETHOMY nauueHTy. [1pu aTOM B UHOPMALMOHHON cucTEME B
MOMEHT BBEAIEHMS NEPCOHNULIMPOBAHHOTO cnncanus AP oTpaxaroTcs cneaytowme gaHHbie: ®UO naupeHTa,
HauMEHOBaHMS W KONMYECTBO M3pacxofoBaHHbIX [P, a Takke CBEAEHUS O pacxofde, NOMHOCTL0 obecneyn-
BaloLLME NPOCEXMBAEMOCTb PAaCXOAO0B M 3aTpar.

BeeneHue aaHHoOro Buaa cnncaHus 1 yyeta ocywectansetcs B 6ase 1C MMC meauUmMHCKo opraHusaumm
1 NPOBOAMTCA B CreaytoLem nopsiake: Bpay HasHavaeT aHanm3bl — JlabopaHT KIJ1 npooauT uccnenosaxme u
dhukemnpyeT dhakT npumeHeHuns [IP B nHdopmaumoHHomn cucteme 1C B pa3pese KOHKPETHOTO NaLueHTa.

CToMT OTMeTUTb, YTO Nepef HavanoM BbIMOMHEHNS NabopaToOpHbIX WCCMEAOBaHUS MPOBOAMTCA
HaCTpOMKa, KOHTPOMb 1 kanubposka obopyaoBaHus. Takum obpa3om, HebonbLLas YacTb peareHToB pacxoay-
€TCS Ha NOArOTOBKY aHanu3aTopa, NPOMbIBKY W UHble TEXHUYECKUE NpoLeaypbl. PeareHTbl, ucnonb3yemble Ha
AaHHbIX 3Tanax, odopmnawTca B cucteme 1C PeltuHr: Byxrantepusi opraHnsaumn 34paBoOXpaHeHNs Ans
KasaxctaHa kak TexHonoryeckux pacxog noppasgenenns (KO4M) — B kommeHTapusix obsi3aTensHO nponu-
cbiBatoT OMO coTpyaHMKa 1 NPUYMHY CNMCaHKS (HAacTPOIKa, kanubpoBka).

[ins akTuBaLum NepCOHMPULMPOBAHHOrO Biaa crnincaHns u yyeta [IP B nporpamme 1C Heobxogmmon
BOMTW B HACTPOWKY NapaMeTpoB yyeTa — NeKapCTBEHHbIe CPeCcTBa — BBECTU NEPCOHN(ULIMPOBAHHBIN yYeT
3atpar (pucyHok 1). CrniegyeT oTMETUTD, YTO pasgen «neKapcTBeHHbIe CPeACTBay MPUMEHSIETCS He TONMbKO
K NleKapCTBEHHbIM Npenapartam, HO K MeauUMHCKUM n3genusam, Bkmtoyas AP u JIPM. Takum o6pa3om, HeCMOT-
pS Ha Ha3BaHWe pa3gena (hyHKUMOHaN NepCcoOHNULMPOBAHHOMO CMIMCAHNS UCMONb3YeTCS WKpe U NO3BONseT
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oTpaxatb pacxog kak J1C, tak u MU: 1P, JIPM.

€| > HacTtpolika napameTpos y4eta &
| 3anucate 1 3aKpbITh 3anucaTtb Ewe ~ || ?
FnasHoe YueT nekapcTBeHHbIx cpeacts | MHterpaums ¢ DAMUMED
=% O6wee

Jleka pPCTBEHHbIE CpeacTBa

= Knaccudukaums pacxoaos

BecTu napTUOHHbIN yueT

ES Pacuer 3apa6oTHoii nnatbl
—] MNnaHnpoBaHue 3aKynok V| Bectn nepcoHndUUMPOBaHHbINA yueT 3aTpar
11 Po3sHWuHas onnara v NUTaHWE ABTO3arnonHeHue cepum
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Puc. 1. HacTtpoiika nepcoHncmumpoBaHHOro y4yeTa 3atpat

[anee, nocne akTMeaLuu NEPCOHMPULMPOBAHHOIO Yy4yeTa, paboTa OCYLIECTBNSAETCH C AOKYMEHTOM
«CnucaHne nekapCTBEHHbIX CPEACTBY (PUCYHOK 2), B koTopom nabopaHTom K[JT peructpupyetcs dakT npu-
MeHeHus [1P n otpaxatoTca crepytolime ceefeHns: HaumeHosaHusa [P, ko, eauHuua u3MepeHus, Konmye-
CTBO, NALMEHT, UCTOUHUK (PUHAHCMPOBaHWS, YTO B UTOre obecneumBaeT npo3paqyHoCTb U NPOCNEXNBAEMOCTb
aBwxenust 1P, a Takke nckniovaeT He0bOCHOBaHHbIE PacXoab!.
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Pa6oTa ¢ gokymeHTom «CnucaHue nekapcTBEHHbIX CPEACTBY» OCYLLECTBAAETCA Credylowmum obpasom:
B KOMOHKe nauueHT Heobxoaumo ykasaTb PUO naumeHTa Ha kotoporo ByaeT npoBogutcs cnucaHue P —
ans atoro B none «Bua asmwkenns JIC» HeobxoamMMo akTMBMpOBaTL NapameTp «CnucaHne nekapcTBEHHbIX
CpeacTB Mo IMCTaM Ha3HaveHWn» 1 ganee BblbpaTb oTMeTKy «[o nauneHTam» [10]. Takon nogxon penaet
yyeT bonee aetanuavpoBaHHLIM W YOOBHBIM Ang aHanu3a akTuyeckoro notpebnexns u cnocoberasyeT 60-
nee 060CHOBaHHOMY NaHUpoBaHuo noTpebHocTy [11].

Takum obpasom BHefpeHue nepcoHndmumposaHHoro yyeta [P n JIPM Ha 6ase TUC «1C Peuntur:
Byxrantepus opraHusauum 3gpaBooxpaHeHus Ans KasaxcrtaHa» no3BOSUIIO aBTOMATtu3MpoBaTb YYETHblE
npouecchl, a Takke 06ecneunTb paumoHanbHoe pacnpeaeneHne pecypcoB U 060CHOBAHHOE MCMONb30BaHNE
(HMHAHCOBbIX CPEACTB.

CnegyeT OTMETUTb, YTO [0 BHEOPEHUS NEPCOHUMULMPOBAHHOMO CMMCAHWS Y4YeT pacxoaa OCyLLecTB-
nancs B nporpamme MNC «1C PertuHr: byxrantepusi opraHusaumm 3apaBooxpaHeHust ans KasaxctaHay Ha
YPOBHE MOApasgeneHnst, KoTopbl yunTbiBan obwuin obbem notpedbnenus AP v JIPM, ogHako He obecneyu-
Ban JOCTaTOMHOM JeTanu3auuy no KOHKPETHOMY MauMeHTY M BbIMOSIHEHHOMY MccnenoBanuio. B utore 3a-
TPYAHAIUCH NPOLECChI aHanm3a akTuyeckoro notTpebneHuns, KOHTPOb 060CHOBAHHOCTY CMIUCAHUS U NaH u-
poBaHWe NoTpebHoCTW.

O6cyxneHune

BHeapeHve nepCoHNMUMPOBAHHOMO cnucaHus 1 yyeta [P B ycrioBusix LeHTpanusauun nabopatop-
HbIX cnyx6 Ha 6ase 'Kl Ha MXB «MHoronpotunbHOro MeAULIMHCKOMO LieHTpay r. ACTaHa NoBbICUMO YPOBEHb
B3aMMOZLENCTBUSA MeXY NabopaTopHOM 1 anTeyHon cryxboi, 4To B pesynbTaTe NPUBESO K rPaMOTHOMY nna-
HWpOBaHUIO NoTpebHoCcTM B [IP 1 9hheKTUBHOMY MCMONb30BaHMIO BIOOKETHbIX CPeacTB bonbHULbl. ChneayeT
OTMETUTb, YTO BHEPEHWE NPUHLMMNOB NEPCOHUMULMPOBAHHOTO CrucaHus no oTHoweHuto K JIC B 19 MHoro-
NPOGUNbHLIX MeANLMHCKMX opranu3aumax PK B 2023-2024 rr. no3Bonunno C3KOHOMUTL OKono 1 mnpa. TeHre.
AHaNOrNYHbI AKOHOMUYECKMIA APEEKT MOXET BbITb AOCTUrHYT U B chepe obpaLleHns AnarHoCTUYECKUX pea-
reHToB [12].

Takum 0Bpa3om, yuuTbiBas AaHHbIE SKOHOMUYECKWE M OpraHU3aLMOHHbIe NpeuMyLiecTBa Lenecoob-
pa3HO OCYLLECTBUTL BHEAPEHUE MEPCOHUMULMPOBAHHOMO crucaHua 1 yyeta [1P n B octanbHbIX MHOronpo-
unbHbIX 6onbHMUax PK.

3aknioyeHue

BeeaeHve nepCoHUMULIMPOBAHHOTO CMCAHUS MOBbILLAET MPO3PaYHOCTL U YNPaBNSEMOCTb MPOLECCOB
obpatueHns 1P, @ UMEHHO NO3BOMSET OCYLLECTBNNATL TOYHbIN KOHTPOSb pacxoda B paspese KOHKPETHOro na-
LIMEHTa W KNWHWUYECKOTO CNyYas, CHUXaTb NOTEPU U HeleneBoe 06CnyxmBaHWe, noBbilaTs 060CHOBAHHOCTb
NMNaHMpoBaHMs NOTPEBHOCTM U 3aKYNOK, a Takke crnocobCTBYET NOBbILLEHNO SKOHOMUYECKON 3DEKTUBHOCTM
nabopaTopHom crnyx0bl 1 kKa4yecTBa MEAMLMHCKOM NOMOLLM B LiernioM. Takum obpasoM peannsaums NepcoHu-
(hMLMPOBAHHOTO CMCaHKS 1 yyeTa HeobxoauMma B Liensx obecneyeHmns rpaMoTHOrO U paLMoHarbHOro ynpas-
nenus notokamu [P v JIPM, npuHaTus 060CHOBaHHbIX YNPaBMNEHYECKUX PELLEHMI, NOBbILLEHNS 6E30NacHOCTM
N 3OPEKTUBHOCTU NTEYEHNS NALMEHTOB.
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YNIK78.071.4

0Q1YXOTBOPEHHAA CKPUNKA CEPTEA MOMOBA

AXTAMOBA ANCbIY rAJIMEBHA

KaHAMAaT UCKYCCTBOBEAEHUS, AOLIEHT
®IBOY BO «Ydumcknid rocyaapCTBEHHbIN MHCTUTYT UCKYCCTB UMeHW 3arupa Mcmarunosan

AHHoTaums: B cratbe paccmaTpuBaeTcs TBopueckas aestenbHocTb Cepres lMonosa, sBnsBlierocs 6Ges-
YCINOBHbIM NUAEPOM CKPUMIYHOTO UckyccTBa Pecnybnuku BawwkoptocTaH neprnoga 1920-40-x rogos. Ero MHo-
rorpaHHast 4esTenbHOCTb — KaK MCMOMHUTENS, negarora U AMpuxépa 3arnoxuna 0CHOBbI NPOge CCMOHANBHOTO
CKPUMWUYHOTO UCKYCCTBA per1oHa u BO MHOTOM Onpefeninia ero AansHenwlee passutue.

KnioueBble cnosa: Cepren [lonos, ckpunay, negaror, My3bikanbHoe obpa3oBaHue, CKpUMUYHOE WCKYCCTBO
Pecnybnuku bawwkopTocTaH.

THE SPIRITUAL FIDDLE OF SERGEI POPOV
Akhtyamova Alsyu Galievna

Abstract: The article examines the creative work of Sergei Popov, who was the undisputed leader of the violin
art in the Republic of Bashkortostan during the 1920s and 1940s. His multifaceted activities as a performer,
teacher, and conductor laid the foundation for the region's professional violin art and greatly influenced its fu-
ture development.

Keywords: Sergei Popov, violinist, teacher, musical education, violin art in the Republic of Bashkortostan.

B 1920-1930-€ roabl W0 MHTEHCUMBHOE CTPOUTENLCTBO My3blkanbHO-06pa3oBaTensHoM cuctembl Pec-
nybnuku bawukoptocTaH, Bbinn chopMMpOBaHbl €€ HavanbHOe M CpeaHee 3BeHO. HEeCOMHEHHO, YTO neaaro-
rMyeckas u UCNONHUTENbCKAs AeATENbHOCTb aBTOPUTETHOTO M PA3HOCTOPOHHETO NeJarora ABUnach 3Ha4MMon
CTYNeHbto AN (hopMUpoBaHUs My3blkanbHoro obpasoBaHus pecnybnuku, obecneunna ykpenneHue npodec-
CUOHan13ma B ceepe MHCTPYMEHTaNbHOrO UCKYCCTBA, MOMHOTY MY3bIKarbHOMN XWU3HWN MEXBOEHHbIX JeCATUe-
TUIA. TaKoM CyLLEeCTBEHHON (hUrypon Anst BallKMPCKOro CKpUnMYHOro uckycctea cran Cepreit AHATONbEBKY
MMonoB (1884—1942) — 3acnyxeHHbln apTuct BACCP, negaror, CNOMHATENb-CONUCT, AUPUXKED.

TanaHT Cepres [Nonosa 6bin NOUCTUHE MHOrOrpaHHbLIM. Ero negarornyeckoe MacTepcTso Aano 3Hauu-
TenbHble NoAbl B BiAE HECKOMbKMX MOKONEHW ckpunadeir. Cpeam Hux: Galikupckuin komnosnutop Xanuk 3a-
nMoB; 3acnyxeHHblir aptuct BACCP, koHUepTMeicTep opkecTpa TeaTtpa onepbl u Haneta, npenoaasatenb
AHBap KatoMoB; apTUCT OpKecTpa OnepHOro TeaTpa, pyKoBOAUTENb OpKecTpa kuHoTeaTpa «PoguHa» EBreHus
Lnpynb; koHTpabacucT-BMpTy03, MacTep no W3roTOBNEHWIO CTPYHHbIX MHCTPYMEHTOB Bacunuin Epemees; py-
KOBOAMTENb KamepHoro opkectpa HabepexHbix YenHos B TatapctaHe 3ycap MyctagmH v apyrue. CBoit He-
Manblit metoguyeckuin onbiT C.A. Monos 0606wun B cobcTBEHHOM cucTeme ynpaxHeHnn « OCHOBbI CKpUMNY-
HO TexHuKny, B 1929 roay npefcTaBneHHON Ha paCCMOTPEHME MOCKOBCKOTO HOTHOIO M3aaTenbeTaa [2].

Momumo negarornyeckon paboTbl, CYLECTBEHHO 3HaYMMON Oblna WCMONMHWUTENbCKas OeATeNbHOCTb
cKpunaya — OH BbICTynasn cono v B aHcambre, AMPUKMPOBaI CTYLEHYECKUM CUMPOHUYECKM OPKECTPOM, PY-
KOBOAWUI OpKECTPOM PaguokomuTteTa, nocne OTKpbITUS BalKupckoro OnepHOro TeaTpa 3aHsn LOSMKHOCTb
KOHLepTMelicTepa opkecTpa. HekoTopoe Bpems npenojaBas My3blKarbHO-TEOPETUYECKME OUCLMMINHBI.
Kpome TOro, OH MacTepckut peMOHTUPOBAI CTPYHHbIE MHCTPYMEHTbI, 4TO, HECOMHEHHO, MOMOrano B negaroru-
yeckon pabore.

Cepreit AHatonbeBuy Monos poauncs B OpeHbypre B My3blkanbHON CEMbE, Er0 MaTb Obina yuutenem
My3blkW, @ OTel (yuuTenb MaTeMaTuki) — CTPaCcTHbIM My3blkaHTOM-M0BUTENeM, BnagetLwmm opTenuaHo.
Cembs B 1888 rogy nepeexana B Y¢y. CoxpaHunucb ceeaeHns o Tom, yto otey C. lNonosa yyacTBoBan B
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koHuepTax Obuwiectsa ntobutenei My3biku, NEHNS 1 ApaMaTUYECKOro UCKYCCTBa, rae C YBNEeYEHWEM akkoMna-
HupoBan xopy u cormctam [4]. C panHux net Cepreii 3aHumMancs Ha hopTenmaHo, a ¢ BOCbMW NeT 6pan ypoku
Wrpbl Ha CKpumke (AMS €ro nefjarora HeW3BECTHO, OAHAKO BMOSHE BEPOSITHO, YTO OH Opan ypoku vy
[.H. CeBacTbsiHOBa — U3BECTHOIO PYCCKOro CKpunava, npoxmueasLuero B Yde B To Bpems). MysbikanbHoe 06-
pasoBaHue Monos nonyuun B NeTepbypre y npogomkaTens nyywux Tpaguuuin UCNONHUTENbCKON LWKonbI J1.
Ayapa, 3amevatenbHoro ckpunaya, npoeccopa O.A. HanbaHgsHa Ha Boiclumx My3bikanbHbIX Kypcax E.I1.
Panrog [1].

Mo OKOHYaHWW y4€BbI TBOPYECKMI NyTb CKpunaya nponeran B Kypck, rae oH npenogasan B My3blkasb-
HOW LUKOMe U SBNANCS apTUCTOM rOPOLACKOro CUMMOHMYECKOro opkecTpa. 3a rogsl paboTbl MONOLOM My3bl-
kKaHT 3apaboTan onpefeneHHbIn aBTOpPUTET U Bbif n3bpaH LeneratoM Ha NepBbli Cbesp OPKeCTPOBbLIX My3bl-
KaHTOB.

B oauH 3 npuesnos B Yoy B 1923 rogy Cepren [onos BbICTYNNA C COMbHBIMW KOHLEPTaMK, KOTOpbIe
npoLnu ¢ BonbWKUM ycrexoM, nocne Yyero emy ObIno NPeanoxXeHo MeCcTo NpenogaBatenst Krnacca CKpUmku B
HefaBHO OTKpbIBLIEMCS Balumy3texHukyme. C 9Toro BpemeHu TanaHT llonoBa peann3oBancs Ha HUBe Wc-
NOMHUTENBCKOW M Nejarornyeckon pabotsbl.

Cyas no BOCMOMWHAHWAM CryLiaTenei, UCNONHUTEeNbCKUA CTUnb lonoBa XapakTepusosanu «peakoe
COYETAHME UHTENNEKTYarbHOM 1 AMOLMOHANLHOro Havasn. bnaropogHas KaHTUneHa oTnuyana ero McnonHe-
HWe Knaccuyeckux npousseaeHnin baxa, lMeHgens, MeaneHHbIX Yacten BETXOBEHCKUX COHAT. A B MUHMATIOpax
OH BOCXMLLAN U3SLLECTBOM JeTarnen, HeoxuaaHHbIMM HioaHcammny [2]. Takke B peneptyape Obinu KoHuepTsl
betxoseHa, MeHpenbcoHa, nasyHoBa, coHaTbl beTxoseHa, pura, CuHguHra. [Jo Hawero BpemeHu gowrna
nporpaMma CUMAOHUYECKOTO KOHLLEPTa, COCTOsBLLEroCs 3arne TexHukyma 25 sHeaps 1930 roga, rae ckpunay
BbICTYNUI KaK COSMCT, MCMOSHWB B COMPOBOXAEHWW CTYAEHYECKOTrO OpKeCcTpa nepByl 4vacTb KoHuep-
Ta MeHzenbcoHa. B my3ee Y(hUMCKOro yumnuLa UCKYCCTB XPaHUTCS 3K3eMNIAP STOr0 NPOU3BEAEHMS C aBTo-
rpacom ucnonHutens. LieHHbIMu SBRAOTCA cBeaeHNns 06 UCMONHEHNN My3bIKaHTOM NEPBbIX CKPUMUYHBIX 06-
paboTOK BaLUKMPCKMX HAPOAHBIX MESIOANIA HaLMOHANbHbBIX KOMMO3UTOPOB [5].

Kpome Toro, ckpunay ycrnewHo BbiCTynan B fitoboM kaMepHOM cocTase, ¢ BOMbLUMM XenaHuem npes-
ctaBasi nepeq nybnukon. CoBMeCTHble aHcambnn ¢ BeAyWMMU My3blkaHTaMW W npenoaasaTensmMu My3bl-
kanbHoro TexHukyma W.T. HocbipesbiM, M.W. Angpxeesckoir, ®.11. CagoBckum OTMeYeHbI 6e3yKOpU3HEHHO-
CTbiO U BbICOKUM XYLOXECTBEHHbIM BKYCOM UCMONHeHUs. o BOCMOMWUHaHUAM fektopa, nuaHucTku M.B. Kyry-
LUeBOW My3bIKaHT «...aKTUBHO y4acTBOBan B TPWUO W KBapTeTax, rae urpan napTuio NepBOW CKpUnku. bbin
«yLWO» KaMepHbIX KOHLEPTOB, rae UCNonHANUCh kBapTeTol [nasyHoBa, bopoauHa, Yankosckoro. MoxHO
ckasaTb, YTO OH BMEPBbIE MO3HAKOMMN YPUMLEB C NyYLLMMU 0BpasLiamm pycckon 1 3anagHon KNaccukmy [UnT.
no:(2)]. Ocoboe npu3HaHWe 3aBoeBan TBOpPYECKUA coto3 IonoB-CagoBCkuii-AHOPKEEBCKAs!, BbICTYNas ¢ ony-
camu MeHpgenbcoHa, ApeHckoro, [peyaHnHoBa, TaHeeBa, YalkoBCKoro.

BonbLuon nHTepec Bbi3biBaeT Takol thakT buorpacum C.A. Tlonosa, Kak ero BCTpeYa ¢ OAHUM U3 SpKUX
npeacTaBUTENEN PYCCKON CKPUMMYHOM LUKOMbI — Muxaunom 3paeHko, poBecHukoM [lonosa, HEOAHOKPATHO
BbiBaBLUEM C racTponamu B Y¢pe. Ha gomaluHem My3blkanbHOM BeYepe, OpraH130BaHHOM MOCHe KOHLEepTa B
1923 rogy, Muxaun aBpunosuy 1 Cepreit AHaTONbEBNY NPEACTaBUN HEOObIYHBLIN Jy3T: HA CKPUMKE Mrpan
yhUMCKWA ckpunad, akkomnaHuposan emy M.I. OpaeHko [7]. HECOMHEHHO, YTO AaHHbIN aNM304 CBUOETENb-
cTBYeT 0 npodpeccuoHanuame C.A. Monosa, NpU3HaHWM ero MacTepcTaa Co CTOPOHbI 3HAMEHWUTOrO KOMeri.

Ewe ogHon rpaHbto ucnonHutensckoro tananta Cepres lNonosa Gbina ero paboTta B kKayeCTBe KOH-
LiepTMeiicTepa CTPYHHOM rpynMbl CUMAOHUYECKOrO opkecTpa balukupckoro Teatpa onepel u 6aneta. OH npo-
paboTan Tam cO OHS OTKPbITUS TeaTpa A0 NOCMefHUX AHEN CBOeN xu3HU. CKpunnuyHble cono u3 banetos u
onep B €ro UCMOMHEHUM 3aNOMHUIUCL TOHKOCTBHO XYA0XECTBEHHOW OTAEMKM U COBEPLUEHCTBOM TEXHUKN.

B TeueHun Heckonbkux net C.A. Monos 6bin eaMHCTBEHHBIM MperofaBaTenieM Knacca CKpUMkW B
YhUMCKOM My3bIkarbHOM TexHUKyMe. C Hagnexalium TeprneHUeM 1 yNopcTBOM OH 3aHUMarCs CO CTyAeHTa-
Mu. Cpeau ero YY4eHUKOB MHOTO SIPKUX MMEH, MHOTUE W3 HUX CTanu My3blKaHTaMW U3BECTHbIMU HE TOMbKO B
BawkoptocTtaHe. OanH 13 Hux — Bacunuir MBaHoBuy Epemees, obyyasLumiica ¢ 1930 no 1934 roabl. Kpyr ero
TanaHToB 6bin oyeHb LWMpok. B.W. EpemeeB 6bin BAPTYO3HbIM My3blKaHTOM-KOHTpabacuctom, B COBEPLLEH-
CTBE Bfladen HeCKONbKMMM A3blkaMu, @ Ha CTPYHHbIX MHCTPYMEHTAX, CAENaHHbIX €r0 PyKamu, NOHbIHE UrpatoT
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MHOrVe My3blkaHTbl. YCNeLwHom ckpunaykon bbina BeinyckHuua 1941 roga Esrenns Bnagnmnposta Lmpyne (8
3amyxectse MBalleHko). OHa sBnsanack naypeatom nepBon NpeMun KOHKypca UCTONHUTENEN, NPOBOAUMOrO
B TexHukyme B 1940 roay. Mocne okoH4aHWs y4é6bl OHa HECKONbKO NeT paboTana B OPKECTPE ONEPHOrO Te-
atpa, 3aTeMm [onroe Bpems BbICTynana B COCTaBe OpkecTpa kuHoteatpa «PoauHa» v aBnsnack ero pykoso-
putenem. B 1932 rogy ¢ obyyeHus B knacce ckpunku C. [lonosa Havancs My3blkanbHbli MyTb GaLLKMPCKOro
komnosutopa Xanuka 3aumoBa. Negaror nopaepxuean CTpeMeHWe MOSIOA0r0 My3blkaHTa K MMMpOBU3aLmum
W COYMHEHMIO MENOAMA. ByayLimin KOMNO3UTOP XOPOLIO M3Y4Ynn CreumduKy UCMOSNTHEHUS Ha CTPYHHbIX UH-
CTPYMeHTax, BNOCNEACTBUM UM BbINu HanMcaHbl NbeCh AN CKPUMKM 1 hopTeNnUaHo, Ba CTPYHHbIX KBapTeTa,
TPUO AN rofioca, CKPUKk1 1 popTennaHo n 4p. Takke CBA3anM CBOK XU3Hb CO CKpUMKoM ydalymecs Cepres
AHatonbesuya: MyctaduH 3ydap — BHEC 3HauMTENbHbIA BKNag B KynbTypy TaTapcTtaHa; Katomos AHBap —
3acnyxeHHblin aptuct BACCP, BCIO %u3Hb NponaraHaMpoBaBLLMiA BALLKMPCKYIO CKPUMUYHYIO MY3bIKy; AryauH
Haunb — 3acnyxeHHbin paboTHuK kynbTypsl BACCP, opraHusaTtop 1 pykoBogUTENb LETCKOrO CUMPOHUYECKO-
ro opkectpa AMLLU Ne 4 1. Yol

OgHum 13 yernevennin Ceprest AHatonbeBuYa Obina CTpacTb K KOHCTPYMPOBAHWIO U PEMOHTY BCEBO3-
MOXHOW TEXHWKM, N300peTaTenbCTBO. Takke OH MacTEPCKM PEMOHTUPOBAS CTPYHHbIE MHCTPYMEHTbI, MOATo-
HAN nogcTasku. Ero konneru BCnoMmuHanu, Yto komHata C. llonosa HanoMWHana CToNsPHO-CECAPHYO Ma-
CTEePCKyH, 0COBEHHO KOrAa OH BblTaumBan 13 fepesa LWaxmaTHble urypbl, OTINYABLUMECS OCOBEHHbIM Kave-
CTBOM WCMOMHEHMS [2].

Pa3HOCTOPOHHUI My3bIKaHT, YBrEeYeHHbIN YenoBek — Cepreit AHaTonbesny 1onoB BROXMN MHOM yCu-
NI 1N CTPEMIIEHUI B CTAHOBMEHME U Pa3BUTUE MPOCGQECCMOHANBHOMO My3blKarbHOMO UCKycCcTBa balukopTo-
ctaHa. OgHako, COBCEM He 3ab0TACh O CBOEM 3[0POBbE, OH CKOHYarCs B TSKENOe BoeHHoe Bpems 1942 ro-
pa. durypa mysbikaHTa, negarora Ceprest AHatonbeBmuya onoBa SBASETCS KNOYEBOW AN CKPUNUYHOTO UC-
KyccTBa balukopTocTaHa.
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YK 7.046

06PA3 [IPAKOHA B KUTAWCKOM
KOBPOLAENWN: TPAANLIVA U COBPEMEHHOCTD

XPOMOBA AHACTACHA IMUTPVEBHA

CTyOeHT
®I'BY BO «CaHkt-letepbyprckuid rocyaapCTBEHHBIN UHCTUTYT KynbTypbi»

HayyHbiii pykosodumens: llegenesa Enusasema BnadumuposHa
cmapwul npenodasamerb kaghedps! UCKycCcmeosedeHus
@I'BY BO «Cankm-Temepbypeckuli 2ocydapcmeeHHb It UHCmumym KynbmypbI»

AHHoTaumsa: Kospogenue, sBnstoLeecs OOQHUM W3 CTapuHHbIX BWAOB TBOPYECTBA, pa3suBanock B Kutae,
HauMHas C ANOXu HeonuTa. Ha NPOTSHKEHUM JONTUX NET MacTepa COBEPLLEHCTBOBANM TEXHUKM U3TOTOBEHUS.
TeM He MeHee XyLOoXHMKM obpallanuch K n30bpaxeHnto 06bEKTOB, TPAAUUMOHHBIX AN1St KynbTypbl CTPaHb! B
yenom. Cpean Hux ocoboe MeCTo 3aHWMaeT ApakoH, BeAb ero 06pa3 BO3MOXHO BCTPETUTb KaK Ha CTapuH-
HbIX, TaK W Ha COBPEMEHHbIX KOBpaXx. B kutanckoin Mugonorum 0Bk atoro CyLecTBa MMeeT MHOXECTBO 3Ha-
YeHWi. PaHee OH accoummpoBancs ¢ MMNepaTopcKOW BAACTbIO, CUION 1 MOryLLEeCTBOM. B HacTosiLiee Bpems
YAENS0T BHUMAHWE €ro JyXOBHbIM KayeCcTBaM: yaaye, CaMOCOBEPLLEHCTBOBAHMIO. XYOOXKECTBEHHbIE peLle-
HWS, K KOTOpbIM npuberaoT MacTepa Npu CO3AaHNN NPOU3BEAEHWN, 3aBUCAT OT TOTO, KAk OHM TPaKTyT 0bpas.
[pakoHbl, n306paxeHHble Ha UMMNEepPaTopPCKUX KOBpax AuMHacTUM MuH, Hepeako OTIUYalTCS BUTMEBATLIM U
ANVHHBIM TESIOM, YTO CUMBOMMU3UPYET MOTOK XM3HEHHOW cunbl. OgHaKo B criyvae, eCnn XyLOXHWK Xenan 3a-
Ka34umKy MyZApOCTM, OH NPEACTaBnAN APAKOHOB C XEMYYXWHOW, a eCM XOTeN HaaenuTb yaayein — npugasan
nX urype nNakoHWYHyto opmy. IT1 Tpaguumm Bbinn yHacneLoBaHbl COBPEMEHHLIMU MacTepamu, OfHaKo
cneumduka nobpaxeHns NnepcoHaxemn nameHunack. PucyHok ctan 6onee YeTkum 1 npopaboTaHHbIM, @ KOM-
nosuums ycnoxdunacs. K npumepy, ctpemsce nepefat briaronoxenaHus, XuBonucew, nobpaxan psgaom ¢
[EBATbI0 ApaKOHAMM MHOXECTBO 0611akoB, 3aHUMALOLLMX LieN0oe NPOCTPaHCTBO NPOU3BEAEHMS.

YuntbiBast GOMbLIOE KONMYECTBO KUTAWCKMX KOBPOB, B CTAaTbe paccMaTpuBatoTCst paboTbl NULLb HEKOTOPBIX
XyAoxHuKkoB. Ocoboe BHUMaHME YAENSETCS TPAKTOBKE N300paXeHNs ApakoHa, N3yYeHN0 KOMNOULMOHHBIX U
CTUMUCTUYECKMX peLLeHnid. Llenb nccnenoBanns — npoaHanuaMpoBaTh 06pa3 ApakoHa B KUTaCKOM KOBPOZe-
NK, NPOCNEAMB, KaK OH MEHSNCS C KaxabIM cToneTnem. B HacTosiLiee BpeMst UICTOYHUKOB Ha PYCCKOM Si3bIKeE,
NOCBSALLEHHBIX TEME, Mano, 4YTO ONpeaensieT BbICOKYI0 CTENEHb akTyanbHOCTK paboTbl. Ee pesynbTathl nos-
HOL|EHHO NPeACTaBMEHbI B CTATLE.

KntoueBble cnosa: Kutai, koBpoaenue, pakoH, CUMBOSIUKA, TpaauLmMm1, COBPEMEHHOCTb, UCKYCCTBO BocToka.

THE DRAGON IMAGE IN THE CHINESE CARPET: TRADITION AND MODERNITY
Khromova Anastasia Dmitrievna
Scientific adviser: Sheveleva Elisabeth Vladimirovna
Abstract: The Carpet, which is one of the ancient forms of creativity, developed in China starting from the Ne-
olithic era. For many years, the craftsmen have improved their manufacturing techniques. However, the artists
turned to depicting objects that were traditional for the culture of the country. Among them, the dragon occu-

pies a special place, because its image can be found both on old and modern carpets. In Chinese mythology,
this creature’s form has many meanings; previously it was associated with imperial authority, power, and
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might. Currently, attention is paid to his spiritual qualities: luck, self-improvement. The artistic decisions that
masters make when creating works depend on how they interpret an image.

The dragons depicted on the imperial carpets of the Ming dynasty are often distinguished by their long and
vesicated bodies, which symbolize the flow of vital power. However, if the artist desired a patron of wisdom, he
would represent dragons with a pearl, and if he wanted to bestow luck, he would give their figure a succinct
form. These traditions have been inherited by modern artists, but the specifics of character portrayal have
changed. The drawing became clearer and more detailed, and the composition became more complex. For
example, seeking to convey reverence, the painter depicted many clouds next to nine dragons, occupying the
entire space of the work.

Given the large number of Chinese carpets, the article reviews the work of only a few artists. Special attention
is paid to the interpretation of the dragon image, the study of compositional and stylistic solutions. The aim of
the study is to analyze the image of a dragon in the Chinese carpet, following how it changed with each centu-
ry. At present, there are few sources in Russian on the topic, which indicates a high degree of relevance. Her
results are fully presented in the article.

Keywords: China, carpet, dragon, symbols, tradition, modernity, art of the East.

Kospogenue passuBanoch B Kutae, HaunHasi ¢ anoxu Heonuta. Ha npoTsbkeHun Jonmx neT mactepa
COBEPLLEHCTBOBANMN TEXHUKW U3rOTOBMIEHUS, OAHAKO NPOJOMKanu n3obpaxate 06bEKTbI, TPAANLUMOHHBIE ANS
KynbTypbl CTpaHbl. Cpeay HX 0coboe MeCTo 3aHUMaeT ApakoH, Bedb ero 06pa3 BO3MOXHO BCTPETUTL Kak Ha
CTapWHHbIX, TaK 1 HA COBPEMEHHbIX KOBpaX.

B coBeTCKOM MCKYCCTBOBEAEHWUN UCCIIEA0BAHUS, NOCBSALLEHHbIE KUTAUCKOMY KOBPOAenuto, npuobpenm
BaxHoe 3HayeHue. A. E. l'epacumos, E. I'. fkoBnesa paccmatpuBany Npou3BeAeHUs pasninyHbIX PErvioHOB,
4TO MO3BOSUNIO UM CUCTEMATU3MPOBATL OpHaMeHTbl. OgHUMKM U3 Hambonee pacnpOCTPaHEHHbIX OTMEYEHbI
300MOp(HbIE, B TOM Yicne, 0bpa3 gpakoHa [1, ¢. 73]. OgHako OH ynoMUHaAETCs, HO He paccMaTpyBaeTcs no-
ApobHo. B HacToswee Bpems 06 u30bpaxeHun OpakoHa Cka3aHO B CTATbAX MHOCTPaHHbLIX aBTOPOB, HaMpw-
vep, HOnase I n Tenbmana VGparumoBa. Tem He MeHee WHGOPMALMs O TOM, KaK TPaHC(OPMMPOBaANOCh
n3obpaxeHue cyLlecTBa, NpeAcTaBneHa NuLLb YaCTUYHO, YTO 0BOCHOBLIBAET aKTyanbHOCTb PaboTbl.

PasBuTne py4Horo Tkayectsa B Kutae BbInio 13BECTHO €LLe B 3MoXy HeonuTa, B Nepuog 3 Thicsyenetus
[0 H. 3. [10 HaLlero BpeMEHN COXPaHUNMCh dparMeHTbI N34enni, Co3aaHHbIX B anoxy TaH. OHa cTana ogHUM 13
Nepu1oaoB HaMBLICLLETO Pa3BUTUS KOBPOTKAYECTBA, MOLALEPXKMBAEMOrO UMNEPATOPCKON BacTb0. Mponssese-
HWS OTNNYANCh PaCcTUTENbHBIMU, 300MOPGHBLIMU U reoMeTpudeckummn MotTueamu. Ocoboe BHUMaHWe MacTepa
yaensnM MUOosoryecknm CyLLecTBam: ApakoHy, PEHUKCY, LUnHI. Hanpumep, 0guH U3 ApeBHENLIMX Y30pOB
— TaHCKui1 — NPOUCXOANT OT OpPHaMeEHTa C (hurypamm CBepHyBLUErocs 6e3pororo ApakoHa u ntuy, [2, . 944].

BO3MOXHO NpeanonoXuTb, 4To U3AENUS 40 HALIEro BPEMEHU NPOCTO HE COXPAHUIUCh, HO OHU Bbinu. K
AaHHOMY BbIBOAY BO3MOXHO MPUATK, 06paTMBLUMCh K KnaccudukaLlmm, COCTaBNEHHON Ha OCHOBE HaWAEHHbIX
apTedpaktoB. HaunHas ¢ guHacTum Yxoy, ApakoH UMEN BaxHOe 3HayeHue B Mudonorum Kutas, Bcrnencrame
4ero Mor nsobpaxatbcs U Ha koBpax [3, ¢. 68]. BeposTHO, CyLLeCTBO ObINO CMHErO UMM KPacHOro LBeTa W
pacnonaranocb Ha CepoM Unn XenToM (hOHe C reoMeTpuveckon Kammoir. W OemcTBUTENbHO, Ha OJHOM U3
KOBPOB AWHACTAM MUH pakoHbl MOXOXW Ha CYLLECTBO, KOTOPOE BCTPEYANoCh Ha WHbIX NPON3BEAEHNSX 3TOr0
nepuoaa: y Hero U3BMBAKOLLEECS TeNo, ASIMHHBIE YCbl, YELlys TPaKTOBAaHA CXEMATUYHO — 3TU YepTbl Xapak-
TepHb! Ans n3obpaxenus apakoHoB B XIV-XVII Be. Kpome Toro, 13BeCTHO npou3BeaeHne 13 xpama 3anpeT-
Horo ropoga. OHO OTnMYaeTcs rny6oKUM KONOPUTOM 1 CUMMETPUYHON KOMNO3NLMen. HuxHiol ee yacTb 3a-
HUMAKOT [PaKOHbI, OXOTALLMECS 3a XEMUYXUHOWN. [laHHbIA CHoXeT SBNAETCH TPaAUUMOHHBIM B KUTAWCKON MU-
(hornorumn 1 BCTpeyaeTcs Ha MHOTMX KoBpax. [binatoLas emuyxmHa CUMBONU3NPYET NPOLBETAHNE, SHEPTUIO
W MyApOCTb, @ APAKOHbI, CIEAYHOLME 3a HEN — CTPEMITEHUE K COBEPLLIEHCTBOBAHWIO.

/30BpaxeHus, UMeloLMe NO3MTUBHYIO TPAKTOBKY, SBNANUCL HEOTHEMIIEMON YacTbio MMNEPATOPCKUX
koBpoB. OHM NofKnagbIBanuCh MoA TPOH Takum 06pa3oM, YToBbl NpaBuTENb 3aHUMan LieHTpanbHyl YacTb
komnosuuuu. [laHHoe peLleHre no3sonsano, BO-NepBblX, YTBEPAUTL CTATYC rMaBbl FOCYAAPCTBa, NPeaCcTaBns-
towero Hebeca Ha 3emrne. Bo-BTOPbIX, MPOAEMOHCTPUPOBATL MOLLb W BMACTb MMNepaTopa — ee CUMBOMNU3M-
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pytoT 0bpalleHHbIe K MPaBUTENt APakoHbl. IMEHHO MOSTOMY MacTepa Hepeako u3obpaxani CyLlecTs Ha ne-
BOM W MpaBoil CTOPOHAX KOBPA, a MeXAY HUMU — MbINALLYH0 XeMYYXUHY. MOMUMO KOMMO3MLMOHHOIO pacno-
NOXEHNS, He0H6X0ANMO OTMETUTbL KOMOPUCTUYECKME OCOBEHHOCTH. MMpu CO3AaHMM KOBPOB XYAOXKHWKN OKpa-
LUMBanK LUEPCTb B XENTbI LBET C MOMOLLbK Cadhriopos, a 3aTeM B KpacHbIW, UCMonb3ys Kpacutens 13 bpa-
3unbeKkoro fepesa [4, ¢. 54]. C TeyeHneM BpeMeHW OH OKUCASNCS U ucyesarn, ogHako bnarogapst peKOHCTpPY K-
UMW Mbl MOXEM 3aMETUTb SPKUA LiBETOBOM KOHTpacT. Kpome nMnepaTopckoit BRacTu, CTPEMEHMS K COBEP-
LUEHCTBOBaHWIO, ApaKoHbl 0Bo3Havanu rapMoHuio 1 H6anaHc. Vx nsobpaxeHne B XENTOM W CUHEM LBeTax
HanOMWHAeT WHb U SH — KOHLENUWMO B3aWMOLENCTBUS ABYX MPOTUBOMOSIOXHBIX, HO B3aUMOLOMOSHSIHOLLMX
Havan.

B anoxy MuH nogobHble nsgenus He SBASAUCH PEAKOCTBI, O4HAKO 0Bpa3 ApakoHa MOr TPaKToBaThCs
Mactepamu no-pasHomy. Npumepom sBRsOTCS Be3BOPCOBLIE LUENKOBbIE KOBPbI, KOTOPbIE CO34A0T NpU Mno-
MOLLM NanacHoM TEXHUKN — «K3Cbl» W NpefHasHavalTcs Ana ykpaweHus ctona [5, ¢. 90]. B aaHHOM crnyyae
KOBEp TKETCS Ha HUTSIX OCHOBbI U3 TOHKOTO LUEMKA U NEPENSIETaeTCs C HUTAMM yTKa U3 TONICTOrO OKPaLLEHHOTO
Lesika pasHblx LBETOB. [Ans co3aaHMs nosioTHa UCMonb3yT ManeHbkue pyyHble cTaHku. VisobpaxeHue apa-
KOHa Ha NoJOoBHbIX U3OEeNUsX HEPEOKO OTNIMYAETCS OT TeX, YTO Mbl paccMaTpuBanu paHee. Tenepb CyLLeCTBO
He OXOTUTCA 3a XEMYYXKUHOW, a OXpaHsEeT ee. borbluyk YacTb NPOCTPAHCTBA 3aHUMalOT obnaka 1 BOSHBI,
KoTopble cnocobeH npu3saTh ApakoH. CUMTanoch, YTO OH NOMOraeT MpU 3acyxe U HAaBOAHEHMM, a ero 13ob-
paxeHue, 3aKnNYeHHOe B KPYr Ui MeganboH, CUMBOMU3UPYET Mupo3aaHmne u gonronetue. Mpuyem nocna-
HWe NpeAHa3Ha4anoch He UMNEepPaTopy, a NPeACTaBUTENSM TPETLENO 1 YETBEPTOrO PaHroB, Ha YTO yKasblBaeT
yeTblpe KOrTs cywlectsa. Hanuune nat KOrTen MOXHO BCTPETUTH TOMbKO Y ApakoHa, CUMBOMU3UPYHOLLErO
BMacTb MMneparopa.

C TeyeHneM BpeMeHM KOMMO3ULMOHHBIA CTPOW Mpou3BedeHUn uaMeHuncs. B anoxy LMH xveonucLbl
Hayanu u3obpaxatb bonbluee KONMMYECTBO CUMBONMYECKMX 06BEKTOB. Kak NpaBuio, OHW 3aHUManu LieHTpanb-
HYI0 11 YrIOBYHO YacTh paboTbl. [laHHOE peLleHre No3BoNsAno, HanpuMmep, NpeacTaBnsaTb 06raqHoro ApakoHa He
B 3aMKHYTOW KOMMO3uLMK, @ cpeau NofobHbIX eMy cyLiecTs. Takum 06pa3om X1BOMMUCLBI YKpaLLani KoBep pas-
HbIMV BriaronpuaTHbIMK cleHamu. Cpeay HUX — CYLLEeCTBa, OXOTALLMECS 3a KEMYYXUHON, U APaKOH, OXpaHsto-
wui ee. Kpome Toro, mactepa auHactum LinH Hepeako u3obpaxanu ApakoHOB B ONpeeneHHOM KonuyecTse.
Lndpa «narby SABNSETCA OOHUM K3 CamblX BaXHbIX YMces, 0003HaYAOLMX KUSHEHHBIN PUTM U KOCMUYECKII
MUPONOPSIAOK. B TO e Bpemsi Ha MHOTMX U3Lenusix BO3MOXHO BCTPETUTb AEBATb APAKOHOB. JTO CBA3AHO C TEM,
4TO YACIO «AEBATLY CUMBONM3NPYET LOTOBEYHOCTL UMK 3aBEPLLEHHOCT [6, C. 32).

CTOMUT OTMETUTb, YTO XYLOXHUKMA CTapanucb u3obpaxaTtb CyLLECTB B paBHOM OTZaNeHUW Apyr OT apyra.
B 6onblUMHCTBE CRyYaeB Mexay ApakoHaMu COXpaHseTcsi CBOOOAHOE MPOCTPAHCTBO, OOHAKO CyLLECTBYHOT
Npou3BeLEeHNs, OTNNYaloLWMeCs 0BUNbLHONM eKopaTUBHOCTLIO. MogoBHbIE pa3nuuns xapakTepHbl 4719 KOBPOB
W 3aBUCAT OT MHOTUX (haKTOPOB, HANpUMeEP, OT XenaHus 3akasuuka. Tem He MeHee, HECMOTPS Ha XapakTtep
KOMMO3ULMOHHOIO pacrofioxXeHus ApakoHoB, 1x obbeanHseT oblas yepta — getanusaums. Mactepa anoxu
LinH cTpemunmuch npaBgonofobHo n3obpaxaTth CyLLECTB, MMEIOLLMX BaXKHOE CHMBOMMYECKOE 3HayeHne. Bme-
cTe ¢ TeM BbIBalOT UCKNOYeHus. CTunmnsoBaHHoe M300paxeHWe ApakoHa BO3MOXHO BCTPETUTb Ha KOBpaXx,
YKpALLEHHbIX reOMETPUYECKUMU 1 300MOPPHBIMA MOTUBaMU. Cpeay HUX — YNPOLLEHHOe 130BpaxeHue neTy-
YMX MblLLen, CUMBONM3MPYLOLLMX Brarononyyne. LieHTpanbHyto 1 yrioBble YacTh Hepeako 3aHUMaloT TpaBs-
Hble APaKOHbI, KOTOPblE aCCOLMUPYIOTCA C 3eMfiei U pacTUTENbHOCTbI0. Bcero N3BecTHO NsATb ApaKoHOB: Or-
HEHHbI, BOASHOW, TPABSHOW, APEBECHbIN 1 LBETHON. OHKM CUMBONM3NPYIOT pasHble CTUXMM 1 CTOPOHbI CBETa,
NO3TOMY WX TaKKe BO3SMOXHO BCTPETUTb Ha KoBpax [7, ¢. 174].

B XIX Beke BOpCOBbIE KOBPbI YaCTO UCMOSb30BASUCH ANS NOKPbITUS KOMOHH. B KOMNO3uUUMM JOMUHUP O-
Ban obpa3 gpakoHa, obsuBatowero ctonb. Kak npaeuno, Teno cywiectsa M3obpaxanocb Ha AByX CTOPOHaX
n3genus, a cam gpakoH Mor BbiTb NpPeacTaBneH psgoM ¢ BoxecTBamu, KOTOpbIM nocssLanca xpam. Mpe-
WMYLLLECTBEHHO M3JENns UMENU CTPOTyD, CUMMETPUYHYIO KOMNO3ULMI0 € 060BLLEHHBIM pacTUTENbHLIM OpHa-
MeHTOM. OHaKo KOBpbI CEBEPHbIX NPOBUHLMIA KnTasi n TubeTa oTnmyanmch MHbIM XapakTepom 0popMIEHUSI.
[pakoHbl, 306paxeHHbIE Ha 3TUX KOBPaX, KaXyTCS APKMMM 1 feTanuanpoBaHHbIMU. U3genns Tubeta nosso-
NS0T yTBEpXAaTh 0 CBOEOOPa3nM KUTANCKOro KOBPOAENUS W ero oTninudmm oT pabot bnuxHero BocTtoka
TypkectaHa [8, ¢. 41]. MHoCcTpaHHble MacTepa u3obpaxanu OpakoHOB CXEMATUYHO, 0Bpasyst OpHAMEHT Unu
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MedanboH. B apyrx cryyasix XmBOMMCLbl NPeACTaBnsANM Tena APakoHOB AMHHON reOMEeTPUYeCcKkon opMbl,
He CBOMCTBEHHOM CYLLECTBaM KUTaCKON MUhonoruu.

K koHUy npaBneHuns auHactum LiH KOBPbI NMOMyunnu MexayHapogHoe npuaHaHue, BCNeacTBuUE Yero
MacTepa pelwnnncb NpoM3BOAUTL TEKCTWMb, OPUEHTUPYSCH Ha eBponemckyto KynbTypy [9, c. 5]. MNepeoHa-
YanbHO 3anagHas nybnuka WHTepecoBanach KUTACKUM MCKYCCTBOM, OCOOEHHO TpaaULUMOHHBIMU MOTUBAMM.
B nepsoit nonosnHe XX Beka WHOCTPaHHble XYAOXHUKMA CO3[aBanv MHOXECTBO MPOU3BEAEHMIA, MOXOXNX Ha
BOCTOYHblE KOBPbl. TeM He MeHee CyLlecTBa, M300paXeHHbIE Ha aMEPUKAHCKAX U3Oenusx, OTAMYanuc ot
KMTaNCKNX OPAKOHOB HEYETKMM KOHTYPOM W HEXapaKTEPHO BHELWHOCTb. C TeYeHneM BpeEMEHH, K cepeanHe
XX Beka B KOBPOAENMM CHOPMUPOBANCS NEKUHCKNA CTUNb. [N ero npou3BedeHNn XxapakTePHO NOBTOPEHNE
unu BapbuposaHue opHameHToB XVI-XVIII Bekos. o nepumeTpy KoBpa pacnonaranu 60pAtps!, Yribl ykpa-
wanu usetamu, a B LEHTpe pa3meLlanit MegarnbsoH ¢ ApakoHoM. C Te4yeHWeM BpeMeHM ero u3obpaxeHue 13-
MEHMNOCh: TeNO OKa3amnocb MeHee BbITAHYTLIM W 6onee CTUNN30BaHHLIM. B HEKOTOPbIX Cryyasix none Kospa
He NMeno BbISBNEHHOTO LIEHTPA 1 3anoMnHAMNOCH NOBTOPSIOWMMICA MOTMBaMU. MMM SBNSNUC CLEHBI OXOTbI
Ha XEMYYXMHY 1 €€ OXpaHa LpakoHaMMu.

B coBpemMeHHOM KuTalckoM WHTepbepe 0coOyt PoMb UrpaeT co3daHne HanomnbHbIX MOKPbITUA. K HM
OTHOCSTCS KOBPbI PY4YHOTO M MaLUMHHOIMO MAeTeHus, BOPCOBbIE. B HacTosiLiee Bpems KOBpogenve passuto B
MeknHe, TaHbLU3MHe, NpoBuHLMK WaHbgyHb [10, ¢. 25]. Obpa3s gpakoHa COXpaHSNCs B COBPEMEHHbIX U3Aenu-
X, OHAKO K ero M3obpaxeHno Noaxoaunu no-pasHomy. Hepeako XyAoXHUKM AeTanu3upoBaHo nepeaasanu
cyliecTs, obpallasch Kk akTMBHOI CBETOTEHEBOW Moaenuposke. Mnu, Hanpumep, B 2010-x rogax XuBonucLp!
NpOAOMKanu NpeacTaBnsaTb TPaBSHbIX APaKOHOB YMPOLLEHHOM ¢opMbl. 3obpaxeHne CyLlecTB, KOHEYHO,
NPUCYTCTBYET B COBPEMEHHbIX KoBpaX. [pu Mx co3haHuv MacTepa MCnorb3yioT He TOMbKO LUEPCTb U LUEeK,
HO W nonuypeTaH. BcneacTene AaHHOMO peLleHns 0COBEHHOCTSMM M3aennin Obiny NpU3HaHbI YCTOMYMBOCTb K
NATHAM U1 3arpsI3HEHUSAM.

K obpa3y ApakoHa npoformkatoT obpalatbCs U XMBOMUCLBI U3 OPyrux CTpaH. Hanpumep, Ha koBpax
Henana cyLiecTBa UMEOT reOMETPUYECKYHO, U30THYTYI0 (hOPMY, B TO BPEMS KaK UHAWACKWE ApaKOHbI OTnYa-
totca 6onee CTMNM30BaHHbIM KM3obpaxeHnem. Obpa3 apakoHa B KMTANCKOM KOBPOAENMM, HanpoTMB, PE3KO
n3meHuncs. Tenepb KOBEP MOr NpeacTaBnsTb 0bnmMK cywectsa unu aaxe ero 3D-Bepcuto. [ononHUTeNbHbIE
0BbeKTbI, TaKNE KaK XEMYYXWUHA, HEPEAKO OTCYTCTBYIOT, B CBSA3N C SKOHOMUYECKUMM MW COLManbHbIMK Np -
YMHamu. B HacToslllee BpeMs MacTepa OPUEHTUPYIOTCS Ha MPUHLMMbI MUHUManuU3Ma, pa3BuBaloLLerocs B
€BPOENCKOM UCKYCCTBE. TeM He MeHee Npou3BefeHNsl, BAOXHOBMNEHHbIE MUGONIOTMYECKAMI CIOXEeTaMK, [0
CcuX nop genarTcs. Hanpumep, Mbl MOXeM 3aMeTUTb 061a4HOr0 ApakoHa MK CYLLECTB, NapsLLmMX psgoM apyr
C ApyroM. KoBpbl, co3haHHble Ans NpoAaxu, OTAMYaTCs OT AOPOruMX npoussefeHun. B nepsyto ovepenb,
XYOOXHWKN OPUEHTUPYIOTCS Ha BKYC NyBNUKM, U3y4ast KOMNbIOTEPHBIE UIPbl, aHUME N MaHTY.

CneposatenbHo, 06pa3 ApakoHa urypupyeTt BO MHOMWX NPOU3BELEHUSX MacCcoBOM KynbTypbl. Tenepb
OH CTAHOBMTCS OQHUM W3 MaBHbIX repoes, 3anoMuHarLmxcs 3putenam. C Lenbio CoXpaHeHus cnpoca Ha
n3genus XyooXHWKW M30bpaxatoT CyLlecTB U3 U3BECTHbIX urp. MacTepa cTapatoTcsl JOCTOBEPHO nepenaTthb
06nuK nepcoHaxa, OaHaKo He 0bpalLalTCs K U3NUWHeN AeTanusauun, cobnoaas NPUHLMMNLI MUHUManNU3Ma.
Kpome Toro, ocoboe 3HaveHue nprobpenu KoBpbl, CO3AaHHbIE MO MOTUBAM aHUME — AMOHCKOWM MyMbTUNMKa-
Unn. XyOOXKHUKM NPOAOMXKaKT cneaoBaTb 0606LEHHOMY 13006paXeHMio ApakoHOB, OAHaKO obpalyatTcs K
Bonee HacblleHHOMY KonopuTty. [JaHHoe pelueHne oByCnoBREHO Cneundukon aHuMe — pexuccepbl MynbT-
(h1rbMOB YaCcTO BbICTPAKUBAKOT SPKME LIBETOBbIE Kaapbl. BaxHO OTMETUTb, YTO B HAcCTOsLLEE BPeMS NPOLOsT-
XaeT HabnoaaTbCs NOBbILLEHHbIN UHTEPEC K UCKyccTBY CkaHAMHABMM, CPEAHEBEKOBBSA 1 MOAEpHa. [lpakoHOB
n3obpaxatoT cpean MHOXKECTBA pacTeHuin u usetoB. Popma cyllecTBa CTaHOBUTCA Bonee nnacTUiHoOm u S-
oBpa3Hoi. B HEKOTOpbLIX CryyYasx ApakoH CTaHOBUTCS YacTbio OpHameHTa. K crioBy, BLOXHOBEHWE CKaHAWHAB-
CKOM KymnbTYpomn TaKkke 006yCroBMNEHO pa3BuUTHEM MMPOBOTO KHematorpada — MHorMe urnbMbl NOCBSLLEHD
NCTOPUM BUKWHIOB M MX MUEONOTUN.

Takum obpa3om, 06pa3 gpakoHa BCTPEYaeTCs Ha CTapUHHBIX U COBPEMEHHbIX KOBpax. HaunHas ¢ au-
HacTUmM Yxoy, CyLLecTBO CMMBOMM3MPOBANO UMNEPATOPCKYHD BNacTb, CUly W MoryLlecTso. Kpome Toro, apa-
KOHa 13obpaxanu Ha u3genusx Ans nuy pasnnyHbIX YUHOB, TaK Kak CYUTANOCh, YTO OH MPUHOCKT yaaudy, My i-
POCTb 1 3awuTy. B muchonorum Kutas M3BeCTHO MHOXECTBO CHOKETHbIX CLiEH, CBA3aHHbIX C MOABUIraMM CyLle-
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ctea [11, c. 14]. OHM nmenun No3nTUBHOE 3HAYEHNE, BCIIEACTBME YEro MacTepa NpeacTaBnsnm Ux Ha KoBpax.
YKneonucupl n3obpaxanu opakoHa MHOTMe CTONETUS, U CO BPEMEHEM TPaKTOBKa ero obpasa nameHunaco. B
anoxy Yxoy 1 LIMHb CcyLiecTBO MMENO CTUNN30BaHHbIN XapaKTep 130bpaxeHns 1 pacrnonaranoch Ha XenTom
(hoHe C reoMeTpUYECKoil Kailmon. Bnocneactauu, Ha koBpax AMHacTMM MuH Mbl BCTpeYaeM ApakoHa ¢ AnuH-
HbIM M3BMBAIOLLMMCS TEMOM. HEpeako OH pacnonoxeH cpean MHOXKECTBA dNEeMEHTOB, Hanpumep 0bnakos U
BOMH. B 0cobbIx cryyasx }uBonucLpbl n3obpaxanu natb Unn 4eBsTb APakOHOB, 3aHUMAKLLMX BCE NPOCTpaH-
CTBO KOBpa. Y1cna uMerT BaxHOe 3HaYeHne B KUTaCKON MUAOsoriu.

B XX Beke 0bpa3 ApakoHa TpaKToBancs UCXoas 13 BKYCOB 3apybexHon ny6nuku, a B HacTosLLee Bpemst
MacTepa OpUEHTUPYIOTCA Ha MaccoBYH KynbTypy, Hanpumep aHuve. Bcneacteue AaHHOTO pelleHnst ApakoHoB
n3obpaxatot bornee CTUNN30BAHHO M MOXOXE HAa repOeB PasnnyHbIX NPOW3BEAEHWA. [pn 3TOM CoXpaHseTcs
WHTEPEC KNTaNCKOro Hapoaa k COBCTBEHHOM KynbType, a Takke MUPOBOMY 1306pa3nTenbHOMY UCKYCCTBY.
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YIK 712

K POEKTY PEKOHCTPYKLIMW TEPPUTOPUN
MEXAY CKYJIbITTYPHOU KOMMOSWLIVEW
(CONAAT W MATPOC» N OBENWUCKOM rOPOLLY-
[EPOK) CEBACTOMOIO «LLUTbIK W MAPYCH

VIENCKAA NFOAMINA UBAHOBHA

K.0.H., AOLEHT

KPACWJIbHUKOBA 3JIMHA 31YAP[10BHA

kaHg.apx., PhD, npodeccop, 3aB. kachenpoit «Apxutektypa v ausanHy» PT

N0A10NbCKWI NAHIN CEPrEEBIY,
KY3bMWHA CO®bA HIPbEBHA

CTYOEHTbI
®rAOY BO «CeBacTononbCKuid rocyaapCTBEHHbI YHUBEPCUTET»

AHHoTaums: lNpoBefeH aHanua CyLeCTBYIOLEN paCTUTENBHOCTW Ha TeppUTOPUN Mexay namsTHukoM «Con-
part v matpoc» 1 obenuckom «LLTbik 1 napyc» r. Cesactonons. Ha ero ocHose, NofoBpaHHOro accopTMMEHTa
3aCyX0yCTONYMBbIX, BETPOYCTONYMBBIX APEBECHBIX PACTEHUI, COCTOSALLEro U3 12 TaKCOHOB W BBEOEHWEM aK-
LIEHTHOrO TPaBAHUCTOr0 MHOTOMETHUKA C (heilepBepkoobpasHbiM rabutycom - koptagepun Cenno paspabo-
TaHa koHuenuus «CanioT Mobegpbl». OHa nerna B OCHOBY NPOEKTHbIX NPEAOKEHNA MO CO3AAHMI0 BCECE30H-
HOro TEMaTU4eCcKoro napka ¢ 06ecneyeHneM NCTOPUYECKON M NELLEXOLHON CBASHOCTU 0BBEKTOB Ha NnoLLaam
6,9 ra B pamkax 0B6beAMHEHHON 30HbI OXPaHbl, PEXMMOB UCMONb30BaHMS 3emerb U TpeboBaHun o6beanHeH-
HOW 30HbI oXpaHbl OKH pernoHanbHOro 3HayYeHus.

KnioyeBble cnoBa: Tepputopusi, NaMATHUK, 06enncK, 0BbEKT KynbTypHOrO Hacneaus, aCCOpTUMEHT, ApeBec-
Hbl€ PacTeHus, KOHLenUus

TO THE PROJECT FOR THE RECONSTRUCTION OF THE TERRITORY BETWEEN THE "SOLDIER AND
SAILOR" SCULPTURAL COMPOSITION AND THE "BAYONET AND SAIL" OBELISK TO THE HERO CITY
OF SEVASTOPOL

Uleyskaya Ludmila lvanovna,
Krasilnikova Elina Eduardovna,
Podolsky Danil Sergeevich,
Kuzmina Sofya Yurievna

Abstract: An analysis of the existing vegetation on the territory between the "Soldier and Sailor" and "Bayonet
and Sail" monuments in the city of Sevastopol was carried out. Based on this analysis, a selection of drought-
resistant and wind-resistant woody plant species, comprising 12 taxa, and the introduction of a focal herba-
ceous perennial with a fireworks-like habit — Cortaderia selloana — formed the basis for the "Victory Salute”
conceptual framework. This concept underpinned the design proposals for creating a year-round thematic park
covering an area of 6.9 hectares, ensuring historical and pedestrian connectivity between the sites, while
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complying with the regulations of the integrated protection zone, land use regimes, and the requirements of
the integrated protection zone for regional cultural heritage sites.
Keywords: territory, monument, cultural heritage site, plant assortment, woody plants, concept

B HacTosllee Bpems UCTOPUYECKUM TEPPUTOPUAM B OBLLECTBEHHOM NpocTpaHcTBe ropogos Poccuit-
ckon ®efepauum yoenseTcs orpOMHOe BHUMaHWe Ha BCeX YPOBHAX agMUHWUCTpauuW. Takue Tepputopum Ya-
CTO SBNSOTCS HE TONbKO BU3UTHBIMM KapTOYKaMu ropofda, Ho W ero namstbio, uctopuen. CerogHs coxpae-
Hue, BepexHas PEKOHCTPYKLMS C peBOnopu3aLmMent KypTuH Takux MecT, Haxogswmxcs B ctatyce OKH, saBngs-
eTCs 3anoroM LEHHOCTU TEpPPUTOPWM, AaHbi MPOLLMOMY U €ele OOHUM M3 MaBHbIX HanpasneHun bnaro-
YCTPOWCTBA U 03€MNEHEHNS TOPOJOB.

Tepputopus mexgy OKH ckynbnTypHon komnosuumen «Conpgat u matpoc» (2007 r.) u obenuckom
«WTbik v napyc» (1977 r.) B r. CeBacronorne ABNSETCH OAHUM U3 CaMblX 3HAYUMbIX OBLLECTBEHHO-FOPOACKNX
NPOCTPAHCTB C CUIbHON 3MOLIMOHANBHOW COCTaBNAIOLLEN U MHAMBUOYANBHOCTLIO.

ObbekToM UccnefoBaHNs ABUNACL TEPPUTOPUS MEXIY namaTHUkoM « Conaat 1 Matpoc» 1 0bennckom
«LLTbIK 1 napycy» obuwen nnowaabto 6,9 ra (puc. 1).

CesacTononk

Puc. 1. CuTyaunoHHbIN NNaH TeppuTopun

B 2026 rr. meTogoM MapLupyTHOro obcrnenoBaHust Obina u3yyeHa Tepputopus Mexay NamsTHUKOM
«WTbIk 1 napycy» n obennckom «Congat 1 MaTpoc» Ha NPeAMET UCCes0BaHNs APEBECHON PaCTUTENBHOCTH C
Lenblo pa3paboTku KOHLENLMU 1 NPOEKTHBIX PeLleHnid No BnaroyCTpoNCTBY 1 03eNIEHEHMI0 JaHHON TePPUTO-
pum.

OueHka 0BLLEero XM3HEHHOrO COCTOSHUSA pacTeHWU ocylecTBnsnace no metoguke .B. Kynukosa [2].
Wcnonb3oBanack 5 6anbHas wwkana: 5 6annoB (OTAWYHOE) — pacTeHMe He MOBPEXAEHO BpeauTensaMu 1
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fonesHamu, He uUmeeT CyXUX BETOK, COXpaHAET €CTEeCTBEHHYK AN1d CBOEro Bunaa qbopmy CTBONa MU KPOHBI,
€XerogHo uBeTeT W njoJoHOCUT, 4 6anna (xopou.lee) — pacTeHne WnMeeT Cyxue BETBU, MNOBPEXOAEHO
BpeauTenAamu, 3 Banna (y,D,OBJ'IeTBOpI/ITeJ'IbHoe) — pacteHne UMeeT Cyxue BETBU, LBETET, HO HE NMIOLOHOCHUT,
NoBpPEXAEHO BpeduUTENIAMU U bonesHaMK, HE WMEET eCTECTBEHHOW CbOprI CTBOMAa W KPOHbI; 2 banna
(I'IJ'IOXOG) — pacTeHne nMeeT Cyxme BeTBU, NOBPEXAEHO BPpEANTENAMNU U BonesHsIMU, He UMEET ECTECTBEHHOW

(hOopMbI CTBOSIA W KPOHbI; 1 Bann (oTMUpaloLLEee) — pacTeHWe YCbixatoLlee B HaA3eMHO YacTu.

JKnsHeHHble hopMbl AaHbl, cornacHo Katanora feHaponornyeckux Konnekunin apbopetyma ocygap-
CcTBeHHOro Hukutckoro 6otaHuyeckoro caga [1]. [JaHHble npueeaeHs! B Tabn.1.

Tabnuua 1
JKonoro-geKopaTMBHbIE XapakTePUCTUKN AepPeBLEB N KYCTapHMKOB UCCneayeMon TeppUTOpUN
No )K OueHka xus- K
. Bua, kynbTuBap CemeiicTBo M3HEHHaR HEHHOro Co- PekomeHaaumm ONMIECTBO,
n/n chopma 3K3eMNNAPOB
CTOSHUS

1 [MysblpennogHuk PosoBble [MpoBecTu caHu- 4
KanuHONUCTHbIN (Rosaceae) TapHyto 0bpesky
(Physocarpus
opulifolius (L.)

Maxim.)

2 NnaTtaH 3anagHbIn [nataHoBble [poBecTu caHu- 21
(Platanus occiden- | (Platanaceae) TapHy'o, 1 3Ks.
talis L.) yaanuTb

3 Tys 3anagHas (Thu- | Kunapucosble Ypanutb 5 Bbl- 145
ja occidentalis L.) (Cupressaceae) naBLUKX 3K3., NPO-

BecTu cbanaHcu-
POBAHHOCTb KPOHbI

4 [MnoCKOBETOUHUK Kunapucosble Ypanutb 12 Bbl- 275

BOCTOYHBIN ( (Cupressaceae) naBLUKX 3K3., NPO-
Platycladus BecTn cbanaHcu-
orientalis (L.) POBAHHOCTb KPOHbI

Franco).

5 KanuHa naspo- KanuHosble [poBecTty ca- 142
nmctHags (Viburnum | (Viburnaceae) HUTpaHy 06pesky
tinus L.)

6 MarHomnus kpynHo- | MarHonuesble [poBecTu caHu- 4
LiBETKOBAS (Magnoliaceae) TapHy'o 0bpesky n
(Magnolia cbanaHcupoBaH-
grandiflora L.) HOCTb KPOHbI

7 Kunapuc BeuHose- | KunapucoBble lMpoBecTu cbanaH- | 23
neHbin (Cupressus | (Cupressaceae) CMPOBaHHOCTb
sempervirens L.) KPOHB!

8 Cnuea pacronbl- PosoBble MpoBecTu dhopmmn- | 16, B TOM Yuc-
peHHas (Prunus (Rosaceae) pytoLLYto 06pesky, | ne 4 Ha rpaHu-
cerasifera Ehrh.) NOAKOPMKY Lie yyacTka

BKP

9 Mungane obblkHo- | PosoBble lMpoBecTu hopmmn- | 7 Ha rpaHuLe
BeHHbIi (Prunus (Rosaceae) pytoLyto obpesky, | ydactka BKP
amygdalus Batsch) MOAKOPMKY

10 | CocHa anennckas CocHoBble MposecTu dhopmu- | 10 Ha rpaHuLe
(Pinus halepensis (Pinaceae) pyowyto obpesky, | ydactka BKP

Mill)

nogkopmKy, obpa-
OoTKy oT BpeauTe-
nen
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No X OueHka xu3- K
- Bua, kynbTnBap CemencTeo MSHeHHas HEHHOrO COo- PekomeHaaLmm ONMHECTEO,
n/n copma 3K3eMNNApoB
CTOSIHUS
11 | MoxokeBenbHuK KunapucoBble 6 4 [MpoBecTu caHn- 32
KasaLKum (Cupressaceae) TapHyto 06pe3ky,
(Juniperus sabina NOAKOPMKY
L)
12 apbapuc (Berberis | bapbapucoseie 3 5 Mposectu chopmu- | 300
sp.) (Berberidaceae) PYIOLLYHO W CaHW-
TapHyt o6pesku,
NOAKOPMKY
13 | KawTaH KoHCKui CanuHpoBble 1 3 lposecTu hopMu- | 5 Ha rpaHuLe
0ObIKHOBEHHb I (Sapindaceae) PYIOLLYIO W CaHu- yyactka BKP
(Aesculus TapHy'o 0bpesky,
hippocastanum L.) NOAKOPMKY
14 | Tuc grogHbint (Tax- | Tucosble 2 4 lMposecTu popmu- | 6
us baccata L.) (Taxaceae) PYIOLLYI0 0Bpesky,
NOAKOPMKY
15 | Lepuuc cTpyuko- Bob6osble 1 4 lMposecTu dhopmu- | 4
HocHbIN (Cercis (Fabaceae) pytoLLyto 0Bpesky,
siliquastrum L.) NOJKOPMKY

MpuMeyaHme: Xn3HeHHbIe hopMbl: 1 — NUCTONaaHOe AePeBo; 2 — XBOWHOE [1epeBo; 3 — BEYHO3EEHIil
KyCTapHWK; 4- NMCTONAAHbIN KyCTAPHUK, 5- BEYHO3ENEHOE AEPEBO; 6 — XBOMHbIN KYCTapHMK.

Tanvua 2
AcCOpPTUMEHT ApeBeCHbIX PAaCTEHWN C NaMNacHOW TPaBOK

No | Bua, kynbTueap

XBOWHbIE fepeBbs

1. | Kunapvc apusoxckuit 'Fastigiata' (Cupressus arizonica 'Fastigiata')

XBOWHbIE KYyCTapHUKM

2. MoxokeBenbHUK BuprHckun 'Grey Owl' (Juniperus virginiana 'Grey Owl')
3. MoxokeBenbHUK kasaLkuia (Juniperus sabina L.)
4, [nockoBeTOMHMK BOCTOYHBIN ‘Pyramidalis Aurea’ (Platycladus orientalis ‘Pyramidalis Aurea’)

BeyHo3eneHble KyCTapHUKK

5. bapb6apuc tOnnaxa (Berberis julianae C.K.Schneid.)

JluctonagHble aepeBbs

6. KenbpeinTepust metenbyatas (Koelreuteria paniculata Laxm.)

7. | Jlox y3konucTHbIn (Elaeagnus angustifolia L.)

llucTonagHble KyCTapHMKH

8. MeTenbHUK NpyTheBMAHBIN (Spartium junceum L.)

9. [My3bipennogHuk kanuHonuctHbIN 'Diabolo’ (Physocarpus opulifolius 'Diabolo")

10. | Ckymnus koxeBeHHas ‘Golden Lady’ (Cotinus coggygria ‘Golden Lady’)

11. | Ckymnus koxxeBeHHas 'Royal Purple' (Cotinus coggygria 'Royal Purple')

12. | TamapuKc YeTbIpexTblunHKOBbIN ( Tamarix tetrandra Pall. ex M. Bieb.)

TpaBAHMCTLIN MHOTONETHUK

| Kopranepus Cenno unu namnacHas Tpaea (Cortaderia selloana (Schult. & Schult. f.) Asch. & Graebn.)

Takum 0Bpa3om, TaKCOHOMMYECKUI COCTaB PaCTEHWU HacuuTbiBaeT 15 TakcoHOB M3 10-u cemeicT.
YKn3sHeHHble hopMbl pacnpesenunuch crieaytowmm obpasom: IMCTONaaHbIX AePEBLEB — 4, XBOWHbIX AepeBb-
€B — 4, XBOWHbIX KYCTAPHUKOB — 3, BEYHO3EEHbIX KyCTAPHUKOB — 2, NMUCTONAAHbIX KyCTapHWUKOB — 1, BEYHO3e-
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https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BF%D0%B8%D0%BD%D0%B4%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B1%D0%BE%D0%B2%D1%8B%D0%B5

AKTYANbHBIE BONPOCbI COBPEMEHHO HAYK 11 0BPA30BAHMA m

NeHbIX JepeBbeB - 1 TAKCOH.

CornacHo npoBefeHHON OLIEHKE XM3HEHHOTO COCTOSHUS AePEBLEB W KYCTapHUKOB, B CPEAHEM, OHa CO-
ctasuna 4 6anna.

MoHyMeHTanbHble namsTHuk «CongaT u matpoc» 1 obennck «LUTbik M napyc», pacnonoxeHHble Ha
BO3BbILUEHHOCTY, NO3BONMAN pa3paboTtatb koHuenuuo «CanmtoT Mobeabl» Ha ocHOBE NoJoBpaHHOMo accop-
TUMEHTA 3aCyX0yCTONYMBbLIX, BETPOYCTOMUMBLIX APEBECHBIX PACTEHUIN, COCTOALLErO 13 12 TAKCOHOB U BBEA -
HWEeM aKLUEHTHOTO TPaBSHUCTOrO MHOTOMeTHUKA C berepBepkoobpasHbiM rabutycom - koptagepun Cenno.
(Tabn. 2).

TeMy «pacTUTENbHbIX CantoToB» MOAAEPXaT METESbHUK MPYTbEBUAHLIN - Hanbonee xapaKTepHbIn
Cpean3eMHOMOPCKUIA BUAOB—MHTPOAYLEHT, LUMPOKO pacnpocTpaHusuiics no KOBK n Cesactonone u tama-
PUKC YETLIPEXTBIYUHKOBBIN C apoyHbIMK noberamu, 0cobeHHO apdekTHbIMM B nepuog LseTeHus. CTpykTyp-
HbIMA JOMWHAHTaM¥ BbICTYNAT KenbpeuTepus Metenbyatas, foOX Y3KOMUCTHBIA, KUMApUC apu3OHCKMIA
'Fastigiata' n nnockoBeToYHMK BOCTOYHBIN ‘Pyramidalis Aurea’. ApkuMm KpacHbIMU 1 XKeNTbIMU NATHAaMW B [0-
MOMHEHe K CyLLecTBytoLMM ByaeT BBedeHa Ckymnusa koxeBeHHas ‘Golden Lady’ u c. k. 'Royal Purple', ny3bl-
pennoaHuK kanuHonucTHbIn 'Diabolo’. «He3noBMaHbIE» MOXOKEBESBHUK BUPTMHCKMIA 'Grey Owl', M. KasaLkui
n Bapbapuc HOnuaHa ¢ WwapoBWMaHOW NIOTHOM KPOHOW CMSArYaT Yribl, 3anoHAT cBOOOAHbIE MecTa Ha KypTu-
Hax 1 BOWOYT BO BCECE30HHbLIN BEYHO3ENEHbIN Kapkac ByayLuiero napka. VIHTEpECHbIM peLleHeM npoekTa
SIBMISIETCSA BAPUAHT NMOTHbIX KOHLEHTPUYECKNX NOCALOK Y namMsiTHIKa «CongaT u MaTpocy.

Takum 0bpa3om, BnepBble NPOBEAEHHOE KOMMAEKCHOEe 06CneaoBaHNe TEPPUTOPUN C NOSTHOW UHBEHTa-
pu3auueit ApeBECHbIX PacTEHUI, NO3BONWIO CAENaTh aHanNU3 pacTUTENbHOCTY U nofobpaThb KpaitHe 3acyxo-
YCTOMYMBbIN aCCOPTUMEHT AEPEBLEB U KYCTApPHUKOB NoA OyayLwimni npoekT. 3TO Aano BO3MOXHOCTb pa3spabo-
TaTb KOHUenuuio ochopmnenns Tepputopun OKH Mexay MOHymeHTanbHbIMKM, namsTHukom «CongaT v maT-
poc» n obenuckom «LUTbIK 1 Napyc» NaTpuMOTUYECKOM W UCTOPUYECKOi HanpasneHHocTn «CantoT Mobeabi».
KoHuenuus nerna B ocHoBy Oyayllero AeHaponaHa U HOBOro MPOeKTa, OCYLLECTBIIEHWE KOTOPOro C Coxpa-
HEHMEM CyLLECTBYIOLLMX PSAAOBLIX Nocagok Aact r. CeBacTonon KOM(OPTHOE 3efleHOe NMPOCTPaHCTBO Ha
MblCce XpyCTanbHOM.

CnuUcoK MCTOYHUKOB
1. KaTtanor geHapormnormyeckux konnekumuin apbopetyma rocygapcTBeHHOr0 HuKuTCkoro 6oTaHn4eckoro

capa [Tekct] / Bcecotos. akag. c.-x. Hayk um. B. W. JlenuHa. [oc. HukuTckui BotaH. cag. — Anta : [6. n.], 1970.
—89c.
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