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XUPYPTUYECKOE JJEYEHUE TPABMATHYECKOI'O
HOPAKEHUSA I'/IA3A Y KOTA METOJAOM 3K3EHTEPALIMN

H.IO. Ilonos,

CTyneHT 4 Kypca, (pakyIpTeT BeTepuHApPHON MEIUIIMHEI, HaTIp.
«BeTtepuHapHasi METULIUHAY

B.C. CemenoB,

II.BET.H., mpod. Kadempsl o0MIeH, 9aCTHON 1 ONIEPaTUBHON XUPYPTHH,
OI'BOY BO «Cankt-IlerepOyprekuii rocy1apCTBEHHBI YHUBEPCUTET
BETEPUHAPHON MEIUITUHBDY,

r. Cankr-IletepOypr

AHHOTAIUSA: B CTaThe OTIMCHIBAIOTCS MIPOBEICHHE
XUPYPrUYECKOTO JICUCHHS TIPH TPABMATUYCCKOM MOPAKCHHUU TJla3a y KOoTa
METOJIOM JK3€HTEpalu. TpaBMbl OPTaHOB 3pPEHHSA Y MEJKHX JOMAITHUX
JKUBOTHBIX HEPEAKO COIMPOBOXKIAIOTCS THKENBIMH AaHATOMUYECKHUMH U
(hYHKIIMOHATBHBIMU TIOBPEXKJCHUSAMY TJIa3HOTO S0JOKAa U OKPYXKAFOIIUX
TKaHeW, YTO JeNaeT COXpaHeHWe OpraHa HEBO3MOXHbIM. B
MIPEJICTABICHHOM KJIMHUYECKOM CIydae dK3eHTepalus ObuIia BeIOpaHa Kak
pPaVKaIbHBIM METOJ| JICUEHHUS BCICACTBAE HEOOpPATHMMBIX W3MCEHCHHI
TJIa3HOTO 5I0JI0KA, BHEIPQKCHHOTO OOJIEBOTO CHHJIPOMA U BBICOKOTO pHUCKA
pa3BuTus WHQPEKIMOHHBIX  OCHOKHEeHWH. OmnmcaHbl TOKa3aHUs K
MIPOBEICHUIO oTeparvu, OCHOBHBIC 3TaIbI XUPYPrHUECKOTO
BMEIIATEIbCTBA, @ TAKXKE OCOOCHHOCTH MOCJCOINEPAllMOHHOTO yXOoaa |
BOCCTAHOBJICHUSI XKUBOTHOTO. Pe3yibTaThl JIedeHHUs] CBHIETENHCTBYIOT 00
3 PEKTUBHOCTH OK3EHTEpalMK KaK MeToAa yCTPaHEeHHs OO0JIeBOTo
CUH/IpOMA W TPO(PUIAKTUKA OCIOXHCHUH MPH TSDKEIBIX TPABMATHUSCKUX
MTOPaXKCHMSX TJ1a3a Y KOIIICK.

KualoueBble cioBa: 3K3eHTepanus, KIMHUYECKOE HaOIIo/eHHe,
TpaBMa IJ1a3a, BETepUHAPHAS XUPYPTHS, TIIA3HOE SOJIIOKO
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SURGICAL TREATMENT OF TRAUMATIC EYE INJURY
IN A CAT BY EXENTERATION METHOD

N.Y. Popov,

4th year student, Faculty of Veterinary Medicine, direction "Veterinary
Medicine"

B.S. Semenoyv,

Doctor of Veterinary Sciences, Professor of the Department of General,
Private and Operative Surgery,

St. Petersburg State University of Veterinary Medicine,

St. Petersburg

Annotation: The article describes the clinical observation of
surgical treatment for traumatic eye injury in a cat by exenteration. Injuries
to the visual organs in small domestic animals are often accompanied by
severe anatomical and functional damage to the eyeball and surrounding
tissues, which makes it impossible to preserve the organ. In the presented
clinical case, exenteration was chosen as a radical treatment method due to
irreversible changes in the eyeball, severe pain syndrome and a high risk of
infectious complications. The indications for the operation, the main stages
of surgical intervention, as well as the features of postoperative care and
recovery of the animal are described. The treatment results indicate the
effectiveness of exenteration as a method of eliminating pain and
preventing complications in severe traumatic eye lesions in cats.

Keywords: exenteration, clinical observation, eye injury,
veterinary surgery, eyeball

OK3eHTepalysl I1a3a y KOIIKM — paguKalibHas XUPyprudeckas
oreparysi, Mpu KOTOPOH yNaJSIOTCS HE TOJIBKO TIa3HOE SI0JI0KO, HO U BCE
OKpPY’KaloIie CTPYKTYPBI: 3KCTPAOKYIISIPHBIE MBIIIIIBI, BEKH, OpOUTAIHHAS
JKUpOBasi TKaHb, CJE3HAs jKelle3a, KOHBIOHKTHBA M TPEThE BEKO. DTOT
METOJ] MPUMEHSIETCS TIPY TSDKEIBIX THOHHBIX MpoIleccax B ria3y u opowure,
3JI0KAYECTBEHHBIX OIyXOJIAX C WHBA3HWEH B OKPY’KAIOIIME TKaHM, a TAKKe
MpH HEOOPAaTUMBIX TMOBPEKICHUAX, YIPOXKAMIUX JKU3HHU JKUBOTHOTO. B
pAalle KIMHUYECKUX CIIy4acB BOCCTAHOBJICHHE OpraHa 3pEHHUs HEBO3MOXKHO,
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U CeIWHCTBEHHBIM 3()(EKTUBHBIM METOJAOM JICUEHHS CTaHOBHUTCS
paAvKanbHOE XUPYPrHUECKOE BMEIIATEIbCTRO.

Lenpro maHHOW CTAaTHH SBIISETCS ONMMCAHHUE KIMHUYECKOTO CITydast
XUPYPTHUECKOTO JICYEHHS] TPaBMATHYECKOTO TOPaKEHHs rja3a y KoTa
METOJIOM dK3EHTEpaLHH.

B knuHMKY OBUT ZOCTaBIEH KOT C BBIPAKEHHBIM TPaBMATHYECKUM
nopakeHreM rnasza. Co cJoB BIIaJeNblia, TpaBMa HOCHIIA OCTPBINA XapakTep
(puc. 1). Ilpm KIMHAYECKOM HCCIICAOBAaHUM OTMEYAJHCh pe3Kas
0OJIE3HEHHOCTb,  BBIPAKCHHBIH  OTEK  MEPHOPOHUTENBHBIX  TKaHEH,
HapyIIeHHe aHATOMHUYECKOH IeTOCTHOCTHU TJIA3HOTO SI0JI0OKa W OTCYTCTBHE
3pUTENbHON (DYHKIMK MOPaKEHHOTO IJa3a, a TAaKKe HavajbHAas CTaHs
THOWHO-BOCTIAJIUTENBLHOTO MpOLIECCa.

Pl/IcyHOK 1- BI/II[ HOpa)KéHHOFO rj1a3a y KOTa IIpyu TpaBMaTHYCCKOM
IMOBPEKACHUU 0 OINICPATUBHOTI'O BMEIIATCIILCTBA

Knuanyeckoe obcnenoBaHne  BBISBWIO — BBICOKHH — YPOBCHb
HOBPEXJICHUS C OOJBIINM PUCKOM Pa3BUTHS HEKPOTHYECKUX M3MEHEHHH U
B CBA3M C ITUM OBUIO NPHHATO DEIICHWE O MPOBEACHHH HK3CHTEpalnuy
rinaza. OnepaTUBHOE BMEIIATENbCTBO IPOBOAMIOCH MO 00LIeH aHecTe3uel
C cOOMIOIEHNEM NIPABWIT ACETITHKH U aHTHUCETITHKH.

ITociie TOATOTOBKH ONEPAIIMOHHOTO TOJIS OBLI MOMY4eH JOCTYH K
opbute. B xone XHMpypruieckoro BMEIIaTeNLCTBA IPOU3BEACHO yaalleHHE
MMOBPEKICHHOTO TJIa3HOTO S0JI0Ka BMECTE C HATOJOTHUECKH N3MEHEHHBIMH
OKpY)XalomuMH TKaHAMH. Oco0oe BHUMaHHE yIENSIOCh MHHUMH3ALMN
TpaBMaTH3aINHU 37J0OPOBBIX TKaHEH (pHcC. 2).

ISSN 2713-0010 SCIENTIFIC NETWORK PUBLICATION

~6~



MHHOBALIMOHHBIE HAVYHIE UCCIEIOBAHNA BbINYCK N41-1(69) Sueapb 2026

Pucynok 2 — IHTpaonepaiioHHbIH 3Tall 3K3eHTEpaLun: T1a3Hoe S07I0K0
BBIBEJICHO U3 OPOUTHI

IMocne 3aBepuieHWs  SK3EHTEpAIlMM  ONEPAIHOHHYIO  PaHy
MPOMBIBAIA  aHTUCENITUYECKUM PACTBOPOM, IIOCIE YEro BBITOIHSIOCH
MOCIIOMHOE yIIMBaHWE TKaHel. Ha mopakeHHy0 001acTh 1mociie ornepanuu
ObLIa HATOXKEHA acenTHIecKast moBs3ka [ 1-3].

B mocneonepanmoHHOM mepHOJE JKUBOTHOMY Oblla Ha3HAYCHA
MEIUKAMEHTO3Has  Teparmus, BKJIFOUAIONIAs  aHTUOAKTepUANIbHEIC
npenaparbl, TPOTUBOBOCIAJIMTENBHBIE W aHAIBIC3UPYIOIIHE CPEJNCTBA.
IIpoBomuics €XETHEBHBI OCMOTpP OIIEPAIlMOHHOW paHbl M 00paboTKa
mBoB. O0Iee COCTOSIHME KOTa OIICHHBAJIOCH KaK YAOBICTBOPUTEIHHOE.
BoneBoii cuHApoM OB KyNMUpOBaH, MPU3HAKK BOCHAICHUS IMOCTETIEHHO
perpeccUpoBaiy.  3a)KHBJICHHE  paHbl  MPOUCXOJUIO  MEPBUYHBIM
HaTSOKCHHEM, OCJIOXHEHWH B TOCIICONICPAIMOHHOM  MEpUojAe  HE
O0TMEYAaJIOCh.

[IpoBeneHHast 3K3eHTEpalUs MO3BOJWIA TIOTHOCTHIO YCTPAHHUTH
00NeBOl  CHHAPOM W TIPSAOTBPATHTh  Da3BUTHE  BO3MOXKHBIX
nHMOEKIMOHHBIX  OCIOXHEeHWH. HecMoTps Ha paauKalbHOCTH METOoIa
orepanys 3HAYUTEIHFHO VIYYIIIA KA4eCTBO KHU3HU KUBOTHOTO. JIaHHBIN
KIMHAYECKAH CIy4aid TOATBEPKIAaeT IIeNiecO00Pa3HOCTh TMPUMEHEHHS
SK3CHTEPAIIMH MTPH THKENBIX TPABMAaTUICCKUX TTOPAKEHUSX TJ1a3a V KOIICK,
KOTJ]a KOHCEPBATUBHOE JICYEHHE W OPraHOCOXPAHSIONIME METOJIbI
HeapdexTuBHbI [4-8].

3aknaoyeHue. Ok3eHTeparwsl Tiaza saBiseTcss AhbEeKTUBHBIM
METOJIOM XUDPYPTUYECKOTO JICUCHHS TSHKENBIX TPDABMATUYCCKUX TTOPAKCHUH
opraHoB 3peHuss y KoToB. CBOECBpEMEHHOE TIPHHATHE PEIICHHS O
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pPalUKaJIbHOM BMELIATEJbCTBE IO3BOJIAET IIPEJOTBPATUTh Pa3BUTHE
OCJIO)KHEHHM, YCTPaHUTH 00JIEBOI CHHAPOM M 00ECTICUUTh OJIarONpHUsTHBINA
UCXOJL ISl dKUBOTHOTO.
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TEOPETUYECKOE OBOCHOBAHHUE N
HTEHCUOUKALIMU TEXHOJOTNYECKHUX ITPOLECCOB
B PACTEHUEBO/JACTBE 3JIEKTPUYECKUMMU MTOJISIMUA

P.JA. llItanbko, C.B. BiaguMupos,

K.T.H., JOII.,
HINY «MDU»

AuHOTanusA: B cTaThe paccMaTpUBAIOTCS TEOPETHUECKHE ACTIEKTHI
WHTCHCU(UKAIIMH TEXHOJIOTHUECKUX TMPOIECCOB B  PACTCHUEBOJCTBE
DIEKTPUYECKMMH MOJSIMH. JlaHa KiacCU(pHUKaIlUs METOJOB BO3IECHCTBHUS
DIIEKTPOMArHUTHBIMA TTOJMSAMH. IIpuBomsTCsS (DAKTOPHI, BIHSIONINE Ha
YBEIUUEHUE BCXOXKECTH U DHEPTUH mpopacTanus ceMsH. Ocoboe BHUMaHHE
yIeIeHo mapaMerpaM o0paboTku ceMsH. [TokazaHa 3aBUCHMOCTDL BHEIIHHMX
(haxTOpPOB Ha XOI DICKTPOXUMHUYECKHMX peakiuii. IIpeacraBien MexaHU3M
BO3JEHCTBHUSA  DJEKTPHUUEKOTO0 IO HA  BHYTPEHHIO  CTPYKTYPY
OHMOOOBEKTOB.

KioueBble  caoBa:  DIEKTPOAKTHBHPOBAHHBIE  PACTBOPEI,
JIIEKTPOAKTHBATOP, DIIEKTPOJIHUT, HAIpPSHKEHHOCTh o,
JNIEKTPOXUMHUYUECKAsS PeaKIlvsi, KOPOHHBIH pa3ps

THEORETICAL JUSTIFICATION
FOR THE INTENSIFICATION OF TECHNOLOGICAL
PROCESSES IN PLANT GROWING USING ELECTRIC FIELDS

R.I. Shtanko, S.V. Vladimirov,
Candidate of Technical Sciences, Associate Professor,
Research University «MEI»

Annotation: This article examines the theoretical aspects of
intensifying technological processes in plant growing using electric fields.
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A classification of electromagnetic field methods is provided. Factors
influencing the increase in germination and energy of seed germination are
given. Particular attention is paid to the parameters of seed treatment. The
dependence of external factors on the course of electrochemical reactions is
shown. The mechanism of the effect of the electric field on the internal
structure of biological objects is presented.

Keywords: electro activated solutions, electroactivator, electrolyte,
field strength, electrochemical reaction, corona discharge

OmanM W3 TyTed TOBBIMIEHUS 3(PPEKTUBHOCTH COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB SBISCTCS UX MHTCHCH(pUKanms (yBeTUdIeHUE
CKOPOCTH IHEProMaccOOOMEHHBIX MPOIECCOB) 3a CUET IJIEKTPOMArHUTHBIX
nonieit. [lpu yBenmn4eHHHn CKOPOCTH SHEProMaccOOOMEHHBIX IMPOILECCOB B
TEXHOJIOTHSIX  [MOBBIIACTCA WX  MPOM3BOJIUTEIEHOCTh,  CHHXKACTCS
3HEPTrOEMKOCTh, METAJLIOEMKOCTh H T.JI.

B ocHoBe BO3IEMCTBUA  DJIEKTPOMATHUTHBIX  TOJIEM  Ha
TEXHOJIOTHYECKUE TMPOIECCHl JISKUT M3MECHCHUE BHYTPEHHEW DHEPTuu, U
SHTPONHMH B3aWMOJCHCTBYIONIMX CpPEJ 32 CUST CHIIOBBIX XapaKTEPUCTHK
moJiell. OTH XapaKTepPUCTUKU (HANPSHKEHHOCTh JJIEKTPUYECKOro IO,
WHAYKIUS MarHUTHOTO TONS W T.I.) BO3JAEHCTBYIOT Ha D3JIEKTPUUYECKHE
3apsabpl KOMIOHEHT MaTEePHUANIOB.

DIIeKTpUYECKOe TI0JIe KaKk HanOojiee YHWUBEPCAIbHBIA, MEHEe
SHEPro€MKHH ¥ TOYHO YNPABIICMBIH (U3uIecKuii (GakTop crocoOHO
CO3/aTh TOJE3HO HANPABJICHHBIC OWOJIOTMYECKUE HM3MCHCHHUS B IKUBOM
OpraHM3Me M JCUCTBYeT Ha OWOJIOTHYECKHE OOBEKTHI KaK 3aIyCKHOM
MEXaHH3M.

B  pacteHmsax — ycwiMBamTCS ~ OMOXUMHYECKHE  TPOIIECCHI,
MOBBIIIIACTCA ~ JrabopaToHass M TOJIEBasl  BCXOXKECTh,  YCKOPSAETCS
MPOXOXKIEHWE HAdYaNbHBIX (ha3 pa3BUTHS, YBEIWYHBAaeTCI OmoMacca
pacTeHuil U UX ypo>KaitHOCTb.

Pe3ynbraThl  3KCIEPUMEHTOB IOKa3bIBAIOT, OJHAKO, 4YTO B
ANEKTPUIECKOM TI0JI€ CYMIECTBYIOT HE TOJIBKO CTUMYIHpYROIue 3P QeKTsl,
HO €CTh M YTHETAIOIINEe 30HbI BIUSIHUS.

Hampumep, ans nyka pemyaToro CTUMYJUpYIOIIAs 1032
ANEKTPUIECKOTO IOJISI KOPOHHOTO paspsna 2 kB/cM 310 2 cekyHbl, a 30Ha
YTHETCHHSI TIPU TOU ke HanpsokeHHOCTH 20-40 cexyHI.
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I[lo gamseiM  [1] 1©pu  akTHMBMpPOBaHMHM CEMSH  STUMEHSA
ANEKTPUYECCKUM TI0JIEM IPOMBINUICHHOW YacTOThl TpPH HAMPSHKEHHOCTH
mons 3-4 - 10° B/M oTMeuaeTcs MOBHINIEHHE MACCHl PACTEHHH U
yBEJIUYCHUE ypoxkaitHocTH Ha 8-15 %.

B pabore [2] u3ydanmoch BIHMSHHE OJIICKTPHUUECCKOW 0OpabOTKH
KIIyOHel kapTodens B 1oje KOPOHHOTO pa3psiia NPy HAMPSKEHHOCTH 3,5-5
kB/cm. Bputo  ycraHoBneHo ObICTpoe IpopacTaHUe TJa3KoB, Ha
MPOTSHDKEHWH BCETO  BETETAIMOHHOTO TIEPHO/a OMBITHBIE PAaCTEHHS
pa3BUBAJNCH 0oJiee YCKOPEHHO, oTy4YeHa mpubaBka K yposxkaio 10 30 %.

IIpu 00paboTke KIyOHEH KapTodens mepel MOCEBOM KOPOHHBIM
paspsIoM TIPH HANPSOKEHHOCTH AJIEKTpudeckoro mois 1,5-2,0 kB/cm B
T€YeHUU 5...7 CeKyHJ, BBIXOJ ceMeHHOW (pakmuu moseicwiica Ha 21 %,
KpaxmanuctocTh — Ha (,8-2,8%, oOmmii ypoxait — Ha 26-45 n/ra.

@uU3noIOTHYECKast POJb AIEKPUUECKOTO TOJS OCTaeTcs IMoKa, B
MOJTHOW Mepe, [0 KOHI[A HEe BBIICHEHOH, XOTS, 10 MHEHUI0 MHOTHX
aBTOPOB, Takasi 0O0paboTKa YCHJIMBAaET aKTUBHOCTh ()EPMEHTOB, B3BIBACT
Ooinee akTHBHBIH OOMEH BELIECTB B MPOPACTAIONIEM CEMEHH, YCKOpSET
pPOCT U pa3BUTHE PAaCTEHUH.

Ponr snextpudeckoro mons Oblia OBl SICHA TIYyOOKO, €CIH OBl
MEXaHHU3M BOIEHCTBHS ObUT 371eMEHTapHO MpocT. OAHAKO, 371eCh MBI IMEEM
CIIOXKHYIO IIEMOYKY B3aMMOCBA3EH, KOTOpasi XapaKTEpH3YyeT >KUBYIO
CHUCTEMY.

[IpoBomsiTcss wWcciaemoBaHWS 1O CTHUYJSIMH POCTa  PACTCHHUN
BO3EHCTBHEM Ha HHUX 3JEKTPUUYECKUM IOJIEM HEMOCPEACTBEHHO B MEPHOA
Bereranuu. Jlyig 3TOr0 HaJ PacTEHHSIMH TOJBEIIMBAIOTCA METAJUINIECKIE
CeTKM WM HE 3au30JMPOBAHHBIE MPOBOA, MOIKIIOYCHHbIE K MCTOYHUKY
MTUTAHUS.

Takxe TPOBOAWINCH ONBITHI IO CTHUMYJIHPOBAHHIO pOCTa
TEIUIMYHBIX PACTEHHUH JJEKTPUUECKHM TI0OJEeM, KOTOpPOE CO3/1aBajoCh
3NEKTPOJaMH, NMOMEUIEHHBIMH B IOYBY HETMOPEATBEHHO OKOJIO KOPHEH.
[Ipu sTOM HaOMIOAANOCH MOBBILICHHE YPOXKAHHOCTH, YCKOPEHHE CPOKOB
co3peBanus [3].

B pabore [4] MOKAa3aHO MOJIOKUTENBHOE BIIMSIHUE
ANEKTPOMArHUTHBIX IMOJIeH aTMOC(ephl Ha poCT U pa3BuThe pacteHuil. [Ipu
SKpPaHUPOBAHUM BIHSHHUA aTMOC(EpPHOro AIIEKTPHYECTBA HAOIIOIANOCH
ocnabiieHHe pocTa, 3aJepKKa Ppa3BUTHS, YXYALICHHUS IOJAa4YH BOABI OT
KOPHEBOM CHCTEMBI.

ISSN 2713-0010 SCIENTIFIC NETWORK PUBLICATION

~ 12 ~



MHHOBALIMOHHBIE HAVYHIE UCCIEIOBAHNA BbINYCK N41-1(69) Sueapb 2026

CyiecTBeHHOE BIMsAME HAa (U3HOIOTHYECKHE MPOIECCHI, POCT
pacTeHU M WX yPOIKAHHOCTh OKa3bIBAET HEMOCPEICTBEHHOE MPOIYCKaHUE
cabbIX TOKOB Uepe3 pacteHue [5]. Bo BpeMs BereTtanuu U B IEpHO TIOKOSI
pacTuTenbHbIC TKaHU XapaKTepU3YIOTCs OTIpeIeIEHHBIM
OHMOAJIEKTPUIECKUM MTOTCHITUAIOM, KOTOPBIA U3MEHSETCS B SKCTPEMAITbHBIX
YCIIOBUSIX WIH B OTBET Ha Pa3paKUTEIIH.

[MognepxuBaercs YPOBCHB OMomoTEeHIIHaIa 3a cuer
HUCKYCCTBEHHOI'O MCTOYHHMKA MHKPOTOKOB TOIO € MOpsAIKa, 4YTO U B
pacTeHuH, MOXKHO 0ocJIabuTh HEOJIaronpusTHHIC BO3IECTBUS.

IIpomryckanme cnaboro 3JIEKTPUYECKOrO0 TOKa HAa3BaHO MHKPOTOKOBOMN
crabunm3amnue.

B3anmocBs3p kauecTBa TPOAYKIUMH WM TUIOTHOCTH MHKPOTOKAa B
0OJIbIIIEH CTETIeHN 3aBHCHUT OT TEMIIEPATyphl U CPOKOB XpaHeHHs. Peakmmro
KOPHEIJIOJOB Ha BO3PACTAIONIYyI0 TOKOBYIO HArpy3Ky MOXKHO YCJIOBHO
pa3IeNnuTh Ha TPH dTarna.

Ha mepBoM (10 1 MKA/CM®) NPOMUCXOAMT PE3KOE MOBBIICHHE
YCTOHYHMBOCTH TPW OTHOCHUTENIBHO HEOONBIIOM YBETMYEHUH IUIOTHOCTH
TOKA.

Ha BropoM (1-4 MKA/cM®) TIpH BO3DACTAHHH TOKOBOIA Harpy3ku
COXPAaHHOCTD MTPAKTHYECKN OCTAETCS ITIOCTOSTHHOM.

Ha Tpersem stame (Gomee 4 MKA/CM®) 3HAUMTEIBHO CHIDKACTCS
YpOBEHb YCTOHYHMBOCTH. B 3TOM cilydae MOSBISETCS BO3MOXHOCTh 0TOOpa
OTHOCUTENFHO  YCTOMYMBBIX K  HMH(EKIMOHHBIM  3a00JIeBaHHUSIM
KOPHETIJIOJIOB.

BrusiHue »IIeKTpUYECKOTO TOKa HAa CEMEHAa IMPHUBOJUT K CHATHIO
MTOKOSI, OBBIIICHUIO YPOXKAHHOCTH, YCKOPEHHUIO pa3BUTHS [6].

Tak, HampuMep, TOBBIIIEHHE TIOCEBHBIX KAauecTB CEMSH,
BCXOXECTH, JHEPTHH TPOPACTAHUS, KOJIMYECTBEHHBIX M KA4eCTBEHHBIX
nmoKasaTesen ypoxalHOCTU HaOII0JaeTCS npu o0OpaboTke
3IEKTPOMArHUTHBIM TIOJIEM CEMSH KYKYpPY3bl, XJIEOHBIX KYJIBTYP, OBOIIHBIX
KyapTyp ®W  KiIyOHed — kaprodemss.  OOpaboTka  IIPOBOIMIACH
SNEKTPUYECKUMH TIOJISIMH BBICOKOH HampspkéuuoctH 10° — 5-10° B/m
MEPEMEHHOT0, MOCTOSSHHOTO TOKOB U 3JEKTPOUMITYIHCHBIMU Pa3psaaMH.
OKCIMO3UIKS MEHSUIach OT 2 CEKyHA A0 TpexX 4acoB. [Ipu a3Tom ypoxkaiinbie
JaHHBIE OMNBITHBIX pAacTeHW B KOHIIE BETeTAIMOHHOTO Ieprona
TIPEBBIIIATN aHAJIOTHYHBIE TTOKa3aTelN KOHTPOJIbHBIX BapuaHTOB Ha 5-50
% [7].

ISSN 2713-0010 HAYYHOE CETEBOE M3[IAHVE

~ 13 ~



INNOVATIVE SCIENTIFIC RESEARCH ISSUE N1-1(69) January 2026

B mepuox BereTauuu COpHBIE pAacTeHUS OOTOHSIOT B POCTE
KYJIBTYPHBIC PacTEHUsI, OTOMpas y HUX 3HAYUTEIILHOE KOJIUYECTBO BIIArd,
MUTATETBHBIX BEIIECTB, COJHEYHON DJHEPIHUH, 3HAYUTEIBHO CHIDKAs
YpOXKaiHOCTh ~ TOCHENHWUX.  OKOJOTHMYECKH  YUCTBIMH  SIBIISIOTCS
ANEKTPUYECKHE CIIOCOOBI OOPHOBI C COPHBIMU pacTeHHAMH [8].

MeTon OCHOBaH Ha TMPEICTABJICHUU O pa3pylIaloieM WIn
JeTaNTbHOM JEHCTBHM Ha JKUBYIO pPACTUTENBHYIO TKaHb TOKa WU
ANEKTPUYECKOTO OIS

DNEKTPUYESCKUI TOK rapaHTHPYET IEJICHANIPABICHHOS BO3ACHCTBIC
Ha OOBEKT OOpPabOTKM — COpHSAK, Ha €ro JHUCThS, CTeOElb, KOPCHD.
Oco0cHHO Ba)KHO BO3ACKHCTBHE HAa KOPHEBYIO CHUCTEMY, OOJBINAs YacTb
KOTOPOW TP TPaJUIMOHHBIX METO/Aax OOpPhObI C COPHSIKAMU OCTaeTCs
HeoOpabOTaHHON M CIIOCOOHA pPETreHEPHPOBATH COPHYIO PACTUTEILHOCTD.
TpymHOCTH COPTHPOBKM pAaCTCHHHA Ha TMOJe TpH TNpsSAMON 00paboTke
JNIEKTPUYECKUM TOKOM — OCHOBHOE OTpPaHHYCHHUE PacHpOCTPaHCHHS
MeToj1a 0OpHOBI C COPHAKAMH TaKUM CIIOCOOOM.

JlntenbHOEe NEHCTBHE TOKOB MPH HEBBICOKHX HANPSIKEHHOCTSIX
BEI3BIBACT HATPEB pACTCHUS JACHATYpAIMIO IPOTOILIA3Mbl, T.€. MOTEPE
JKU3HEHHOW aKTHBHOCTH. [IpM TOBBINICHWN HANPSHKEHHOCTH TEILIOBBIC
SBJICHUS] MOTYT ITIEPEPACTH B DIEKTPUIECKUI MPOOOH 000I0UEK KIETKH.

[Ipm wWCTONB30BaHUM HMITYJIBCHBIX TOKOB Jake HeOOIbIIon
BEJIMYMHBI U ITPU HEBBICOKUX HAIPSHKEHHOCTSX K TEIUIOBOMY BO3JICHCTBHIO
noOaBisieTcs yaapHash BOJIHA — CIIEJCTBHE DJIEKTPOTHIPABIUIESCKOTO
a¢dexra, KoTOpas BBI3BIBAET 3HAYMTENBHBIC YCWIHS, pa3pylIaromne
3JIEMEHTHI KIICTOYHON CTPYKTYPHI PACTUTEIHHON TKaHH.

Pesynbratel  MONEBBIX ~ OMBITOB  TOKa3aJid  JOCTATOYHYIO
3O PeKTUBHOCTS, Tpex(ha3HOro TOKa TPOMBINIUICHHOW YaCcTOTHI ISt
UCTpEOJICHUST COPHSIKOB Ha Pa3jMYHBIX TUIAX YYaCTKOB, KPOME y4YacTKOB
CO CIUIOIIHBIM PaCTUTEIHHBIM MOKpOBOM. OOpaboTKa 3JIEKTPOYCTaHOBKOM
C KaTKaMH{, a TaKkKe IUIACTHHYATBIMU OJIIEKTPOJAMH TIPH HCKIIOYEHUH
MEXaHWYEeCKOTO DPBIXJICHHSI MOYBBI M TEPOHUIMIOB IMO3BONMJIA HCTPEOUTH
27-89 % copHSIKOB. Y AeNbHBIC 3aTPAThI AIEKTPUUECKON IHEPTUU MIPU ITOM
coctamm 5,6 — 80 kBr-u/ra. O6paboTka YCTaHOBKOH C ITOJOIHHBIMH
Janamu mpuBena K rudenu 95 % COpHSAKOB, MX, KaK MPaBUIIO, HE YIACTCH.
[ToaToMy TIPOMBIIIUIEHHOTO TPUMEHEHUS! OHU HE HAXOJIAT.

[Ipu mpoknafpIBaHuM CETKH W3 KEJIE3HOH MPOBOJIOKH Ha TIyOHHY
15-20 cm HaGmogaercss >(PQEKT TOJOKUTETHLHOTO BO3IEHCTBUS Ha
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pacTeHus U HoBbIIeHUs ypoxkasd Ha 20 % [9]. OnHako, ocTaeTcs B MOJHOU
Mepe He M3Y4YeHHOH MNpHpoAa AAHHOTO SIBIECHUS: TO JIM 3TO BIUSHHE
FE€OMarHUTHOro Mo 3eMJIM, TO JM CJIEICTBHE aj’paliyd IOYBBl OT
YKJIaJIbIBaHUS IIPOBOIOB.

OnHOBpEMEHHOE BO3JCHCTBUE Ha MOYBY TEIUIUI ABYX (HaKTOPOB:
TEPMUYECKOTO U AJIEKTPUIECKOTO — OJIWH M3 IyTeld pa3pabOoTKH HOBOTO
crrocoba 00pabOTKM MOYBHI B IEISIX €€ 00€33apaKUBaHUSA M CTUMYIISAIIHH
OMOJIOTMYECKOW aKTMBHOCTH. JTOTO K€ MOXHO JOCTHYh KOMIUIEKCHBIM
BO3/IEMICTBHEM Tapa U SJIEKTPUUECKOr0 TOKA Ha MOYBY TEIUINLI.
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NPUMEHEHUE TEXHOJIOT UM IOT
JUIA MOHUTOPUHI'A ! YITIPABJIEHUSA HU3KOBOJIBTHBIMH
SJEKTPUYECKUMMU IKA®AMU BO BLETHAME

Xo Manb Tuen,

mpet., GaKyJIbTET NCKTPOTCXHUKHU U HICKTPOHUKH,
YHUBEpPCUTET TPAHCTIOPTA U KOMMYHHKAIIHH,

r. Xa"ou

AHHOTamus: B ycioBusx mnepexona 3IEKTPOIHEPIETUKU K
U(POBBIM M MHTEIUIEKTYaJbHBIM CHUCTEMaM YIpaBIeHHE W MOHHUTOPUHT
HHU3KOBOJIBTHBIX  PACIPENCIUTEIAbHBIX IIUTOB CTAHOBSITCS  Ba)KHOM
Hay4YyHO-TEXHUYECKOM 3amaueil. TpagullMOHHBIE CHUCTEMBI KOHTPOJI,
OCHOBAaHHBIE Ha JIOKAJbHBIX W3MEPEHUSX M PYYHOM YINpaBIEHUHU, HE
obecreunBalOT HEOOXOAMMOTO YPOBHSI ONEPATHBHOCTH, HAJCKHOCTH H
sHeprodddekTuBHOCTH. B  3TOH CBA3M NpPUMEHEHUE TEXHOJIOTHU
Hurepreta Bemedt (IoT) oTKpbIBaeT HOBBIE BO3MOXKHOCTH ISl CO3MTaHUS
WHTEJIEKTYaJIbHBIX CUCTEM MOHUTOPHUHTA u YIIpaBICHHS
3JIEKTPOPACIPEACIUTEIBHBIMI YCTPOUCTBAMUA HU3KOTO HampspbkeHus. B
JAHHOM cTaTbe paccMaTPUBAIOTCS NPHWHIMIBI ¥ METOABl BHEIPECHUS
texHomornn loT B cucTeMBl MOHHTOPHMHTa U  YIpaBICHHS
HHU3KOBOJIbTHBIMH PACTIPECIUTEIBHBIMU IIUTAMU.

KnwueBbie ciaoBa: Wurepuer Bemed, [oT, MoHuTOpHHT,
yIpaBIIeHHE, HU3KOBOJIETHBIE pacupeenTenbHbIe ITUTHL,
3JICKTPOIHEPT U

I0T-BASED MONITORING AND MANAGEMENT SYSTEM FOR
LOW-VOLTAGE ELECTRICAL CABINETS IN VIETNAM

Ho Manh Tien,
Lecturer, Faculty of Electrical Electronic Engineering,

University of Transport and Communications,
Ha Noi
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Annotation: In the context of the transition of the power industry
toward digital and intelligent systems, the monitoring and control of low-
voltage distribution switchboards have become an important scientific and
technical challenge. Traditional control systems based on local
measurements and manual operation do not provide the required level of
responsiveness, reliability, and energy efficiency. In this regard, the
application of Internet of Things (IoT) technology opens up new
opportunities for the development of intelligent systems for monitoring and
controlling low-voltage electrical distribution equipment. This paper
examines the principles and methods for implementing IoT technology in
monitoring and control systems for low-voltage distribution switchboards.

Keywords: Internet of Things (IoT), monitoring, control, low-
voltage distribution switchboards, electrical energy

Beenenue

EsxeromHo pacmpenenuTenbHbIe IMEKTPHUECKHE CETH HETPEPHIBHO
WHBECTUPYIOTCS W PAa3BHBAIOTCS C IIENBIO YIOBJIECTBOPEHHS PAaCTYILIMX
notpeOHOCTel moTpeduTenel B anekTpocHabxennn. CucreMa yrnpaBieHHs
HU3KOBOJIBTHBIMU PACIPE/ICIUTEIFHBIMU IHUTAMH TpEHA3HAYCHA IS
cOopa JaHHBIX B DJIEKTPHYECKOH CETH, MOHHTOPHHTA COCTOSHHS
000pYIOBaHUS U PEATN3aAlHA ABTOMAaTHYECKOTO YIPAaBJICHUs B KIIOYEBBIX
V3JIOBBIX ~ TOYKaX KOMMYTalMd. OTO CIOCOOCTBYET  TOBBINICHUIO
3G (GEKTUBHOCTH JKCIUTyaTallM, CHW)KEHHUIO IOTEPh 3JICKTPOIHEPIHUH,
YMEHBIICHUIO 4YHCa aBapUHHBIX CHUTYallMid, TOBBIIICHUIO YPOBHA
9KCIUTyaTallMOHHOM Oe30macHOCTH W (OPMHUPOBAHHIO TMPEANOCHUIOK IS
Pa3BUTHS HHTEIUICKTYAIBHBIX YJICKTpHUIeCcKuX cereit [1].

HuskoBoibTHBIE pacnpefenuTebHbIe IUTH YCTaHABIMBAIOTCS B
PasIMYHBIX palioHaX Tropoja, NPU 3TOM B OJAHOM paiioHEe C paIuycoM
mpumepHo 3-11 kM pasmemaercst ot 50 mo 100 mxados. OnepaTuBHOMY
MEepCOHANY HEOOXOMUMO BBIE3KATh HEMOCPEACTBEHHO HAa OOBEKT ISt
BBITIOJTHEHHUS OTIEPalnil TI0 BKIIOUYEHUIO M OTKIIOYEHHUIO SJIEKTPOIHEPTHH.
Kaxnprii pacnpepenutensHbld mKag BKIOYACT CIEIYIONINE OCHOBHBIC
KOMITOHEHTHI (puc. 1):

— U3MepUTENbHbIE yCTpoiicTBa snekTpuueckoi sneprum (Power
Meter, PM) nns m3mepenus: mapamerpoB Hampsokenus (U), toxa (I) u
k03¢ umenta MOImHOCTH (COSP);
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— JaT4YMKH  TEMIEpaTypsl,  BIAKHOCTH U COCTOSHHUSA
OTKPBITHSI/3aKPBITUS IBEPEH;

— KOMMYTAallMOHHBIE amnmapaThl A BBIINOJHEHHS OIEpanun
BKJIFOUEHUS U OTKJIFOUEHUS DJIEKTPOIHEPTHUH.

Pucynok 1 — HU3KOBONBTHEIH pacnpeieIuTeNbHBIN Kad

OCHOBHBIE TPYJHOCTH TPH YIPABICHUH CHCTEMOW HH3KOBOJIBTHBIX
pacrpeeuTeIbHbIX IUTOB 3AKITI0YA0TCS B CIIETYIONIEM:

1. Bosiplioe  KOJMMYECTBO  PACHpPEIC/IUTENIBHBIX — IMUTOB U
TpaHC(HOPMATOPHBIX TOJCTAHIIMN, KOTOPHIE pa3MEIICHBl Ha OOIIMPHOMN
TEPPUTOPHUM M B HACTOSIIEE BPEMsI SKCILIYATUPYIOTCS B PYYHOM PEKHUME;
3TO TpeOyeT OT MepCOHaIa HEMOCPEACTBEHHOTO BbIe3/la Ha KaXKIbli 00BEKT
U BeJCHUS OYMaXHOH JIOKYMEHTAITUH.

2. DnekTpuueckue aBapud (OTKIIOYECHHUE DIIEKTPOCHAOKCHUS,
reperpyska 1o TOKY, NEpPEHANpsDKeHHE W T. I1.), a TaKKe Claydau Kpax,
BO3TOpPaHUA W B3PHIBOB HE MOTYT OBITh ONEPATUBHO M HEMPEPHIBHO
KOHTPOJIMPYEMBI 00CITYKUBAIOIINM ITEPCOHAIOM.

B cBa3u ¢ 3TMM moOCTaBlieHa 3amada pa3paOO0TKH IUIFO30BOIO
ycTpoiicTBa (gateway) mis cOopa JaHHBIX C MATIYNKOB M WH(POPMAIUHA O
pexuMe paboThl paclpeAeTUTEIbHBIX IITUTOB C MOCISAYIOMICH mepenadyei
9THX JIaHHBIX Yepe3 ceTh MIHTEpHET B IIEHTP YIPaBJICHUS C IENbI0 aHaTn3a,
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(opMUpOBaHUS TPEAYNPEKACHUH W  TUCTAHIIMOHHOTO  YIPABICHHS
KOMMYTAI[MOHHBIMH armapartamu. Kpome Toro, pa3pabaTbIBacMblii IILTIO3
JIOJDKeH o0NajgaTh HHU3KOM CTOMMOCTBIO M BO3MOYKHOCTBIO THOKOTO
MacCIITaOMPOBAHUSA APXUTEKTYPHI MPOTOKOJIOB IS TIOIAEPIKKH Pa3IHIHBIX
CETEBBIX MOAKIIOYCHUN B MEPCIIEKTHUBE.

Jlia penieHuss TaHHOW 3a/layM IITFO30BOE YCTPOMCTBO (gateway)
JIOJDKHO 00ecrieurnBaTh BO3MOKHOCTD B3aUMOJICHCTBHS C M3MEPHUTEIHHBIMU
npudopamu MomHoctH (Power Meter, PM) ans cuuTbiBaHMs mapaMeTpoB
ANEKTPUIECKOTO TOKA, a TAKXKE C JaTYMKAMH TEMIICPaTyphl, BIAKHOCTA U
COCTOSIHHSI OTKPBITHS/3aKpbITHA 1Bepeil. Kpome Toro, gateway momxeH
OCYIIECTBIATH OOMEH MJAaHHBIMH C KOMMYTAIIOHHBIM  ammapaToM
(aBTOMaTHYeCKMM  BEIKJIIOYATeNeM, breaker) Juis CYWTBIBAHHS — €TO
COCTOSIHHSI W BBINIOJIHEHHS YHOpaBiSIOmMuX Bo3neicTeuil. CocTosHue
aBromatudeckoro Beikirodarenss (ON/OFF) ompenensercs Mo COCTOSHUIO
€ro KOHTAaKTOB; JJs J3TOro gateway MOAKIIOYACTCS K KOHTaKTaMm
BEIKJTFOYATENISI C LEJbI0 MMONydeHUS UHGOPMAlMd O HAIWYUN WIH
OTCYTCTBHH DJISKTPONHUTAHMS B pacmupenenutensaoM mmute (puc. 2). I[locme
CUUTHIBAHMSI YKa3aHHBIX MMApaMETPOB gateway nepeaacT NaHHBIE HA CEpBEP
nmocpenctBoM mpotokona MQTT mns nanpHeHelr 00pabOTKH U XpaHCHHS.
Ha ocHoBe mH(pOpMammu o COCTOSHHUH aBTOMATHYECKOTO BBIKIIOYATEIS
gateway Takke MOXKET NPWHUMATh YIPABJSAIONINE KOMAaHABI M3 IICHTpa
yOpaBieHUS JUIS  JUCTAHIIMOHHOTO  BKJIIOYCHUS W OTKJIFOUCHUS
3JIeKTponuTanus [2, 4].

MarepuaJbl 1 METOABI

IIpoexTHpoBaHMe HLII030BOr0 yeTpoiicTBa (Gateway)

B nocnenuue roasl pemienus B oonactu IoT-SCADA npuBiekaroT
3HAYUTENFHOE BHUMAaHHE HAYYHOTO COOOIIECTBA M TEXHOJOTHYECKHX
kommaHuii. B pabore [2] aBTopamu mpeasiokeHa — pa3paboTKa
Husko3arpatHoii SCADA-cucrembr Ha 0Oa3e ycrpoiictea ESP32 OLED,
MpeIHA3HAYeHHOTO JJIsi cOOpa IMOJIEBBIX MMapaMeTpoOB U MEpeladn JTaHHBIX
gepe3 ceTh MHTepHET ¢ mMcmoib3oBanmeM mpotokorna MQTT. Omrako
JTAHHOE YCTPOMCTBO 00JaNaeT OrpaHWYCHHBIMU alllapaTHBIMU pecypcaMu
U HU3KOW MacmTaOWpyeMOCThIO, YTO OOYCJIOBICHO OTCYTCTBHEM
MTOJTHOIIEHHOH OMEepalMOHHON CUCTEMBI.

[Mpu mnpoektupoBannu loT-nmm03a IS 3agauu  ymnpaBJICHUS
HU3KOBOJIETHBIMH PaCTpPEACTUTEIFHBIMU [IUTaMH, TIOMUMO OOCCIICUCHHS
B3aMMOJICWCTBUS C PA3MYHBIMH YCTPOMCTBAMH BHYTPH IIHWTAa M CETHIO
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Wntepner, numo3 nomkeH o07anaTh HU3KOH CTOMMOCTBIO M BBICOKOH
MaciiTabupyeMocThl0.  AHalM3  NPEUMYLIECTB W HEIOCTaTKOB
pPacCMOTPEHHBIX BBIIIE pEHICHWH TI0 TPOCKTHPOBAHHUIO  gateway
MOKa3pIBaeT, YTO Hamboiee [eIeco00pa3HbIM TOAXOAOM  SIBISETCA
HCIIONIb30BAaHUE alMapaTHOW TUIATGOPMBI C OTKPBITOH apXHUTEKTypOd Ha
Oa3e opmHomnatHoro kommbioTepa (Single Board Computer, SBC),
MOJIIEPKUBAIOIIETO PA3INIHbBIE CETEeBbIe NHTEP(ENCH U pabOTaIOIIETO MO/
yIpaBieHHEM OINEPAOHHON CHUCTEMBI C OTKPBITHIM HCXOJHBIM KOZOM,
YTO 00ecrneunBaeT riOKOCTh U BOSMOXKHOCTh afantanuu. JJaHHoe pemeHne
TIO3BOJISIET JIETKO PEalM30BBIBATh W PACHIMPATH Pa3IUYHBIE aAPXUTEKTYPHI
MIPOTOKOJIOB, BKJIFOYas MpoTokoiast MODBUS u MQTT.

Wsmeputensubie npubopsl mMontHoctH (Power Meter, PM), kak
MPaBWIO, TOJAEP)KUBAIOTCA MPOU3BOAMTEISAMH  depe3  (HU3HUECKH
unatepdeiic RS-485 ¢ mcmonp3oBanmem mpotokosa MODBUS RTU [3],
IIPH 3TOM OHH (DYHKLIHOHUPYIOT B POJIM BEAOMBIX YCTPOMCTB (slave), xpans
3nauenus HanpspkeHus (U), Toka (I) u koadduienta MOHOCTH (COSQ) B
COOTBETCTBYyIOIIUMX perucrpax. B cBsa3u ¢ »tum loT-mmo3  jgoimkeH
nojaepkuBaTh uHTepdeiic RS-485 u peann3oBbIBaTh GYHKIUHN BEIYIIETO
ycrpoiictea MODBUS (MODBUS master), kak Oka3aHO Ha PHCYHKE 2.

<« Y Gateway «———»  <+—

i RS485 2
T 361G
oo Internet
PM
iMadbus BTU MU’#?US RTU, Pub/Sub Broker

Pucynok 2 — Ctpyxtypa cucremsl ¢ loT-mumro3om

[Inr03 mporpaMMHO peallM30BaH TakKUM 00pa3oM, 4YTO OH
dbopmupyer u mepemaér MODBUS-3anpocer  (request) BempomMomy
yCTpoHcTBY (slave) st cUWTHIBaHWSA 3HAYCHUH PETHCTPOB, a 3aTeM
npuanMaeT MODBUS-otBetH (reply), comepskamue HEOOXOIUMBIE IS
cOopa 1aHHbIe.

[Mapametpsr BIIQXKHOCTHU u TEMIIEPATyPBI BHYTPHU
pachpenenuTeNbHOTO [IUTa H3MEPSIOTCS C  TIOMOIIBI0  AHAIOTOBBIX
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JIATYMKOB, KOTOPHIE TOAKIIOYAIOTCA K gateway uepe3 aHaJoTOBBIC
Bxoapl/BeIXoael  (I/O). CocTosHHME aBTOMATHYECKOrO BBIKIIIOUATENISA, a
TaK)K€ COCTOSIHME OTKPBITHS M 3aKPBITHS JBEpEH ONPENeNsIIoTCsS C
WCTIOJIB30BaHUEM IM(PPOBBIX JAaTIYMKOB, MOJKIIOYAEMBIX K gateway uepes
urdpossie Bxoapl/Beixos! (digital 1/0).

IIpoexkTHpOoBaHMEe KOMMYHHUKAIIMOHHOTO wuHTepdeiica ¢
HCI0JIb30BaHueM npoTokoaa MQTT

LenTp ympaBieHUS OCHAIACTCS CEPBEPOM JUIS MpHEMA 3aIpOCOB
Ha TMOJAKIIIOUCHHE OT IITFO30BBIX YCTPOWCTB, OOpabOOTKM W XpaHCHHS
JNEKTPUYECKUX TapameTpoB. Ha cropoHe gateway mna mepemadu
M3MEPEeHHBIX JaHHBIX Ha cepBep TpeOyeTcss BHIOOp KOMMYHHKAI[IOHHOTO
MPOTOKOJA,  OONQJAroIIero  BBICOKOH  CKOPOCTBIO,  COOBITHITHO-
OPHUCHTHPOBAHHOW apXHTEKTYpOH W HaAEKHOCTHIO. B mamHOW paboTe B
KadecTBe Takoro npotokojia BeIOpaH MQTT (Message Queuing Telemetry
Transport) — mpoTokon  oOMeHa  COOOIEHHSIMH 1O  MOJENHU
Publish/Subscribe. IIpotokon MQTT wucmons3dyer crtek TCP/IP  mis
nepesavyn JaHHBIX W MIHPOKO MPUMEHsSeTCs B cucTemax VHTepHeTa Bemieit
(Internet of Things, IoT).

BricokoypoBHeBas apxurekTypa npotokona MQTT BxirouaeT nBa
OCHOBHBIX KOMIIOHEHTa: OpoKep M KIHEHTHl. KIMeHT MOKeT BBICTYHaTh B
poin m3marens (publisher), mepenaroniero coobmeHus, 00 MOANHCYAKA
(subscriber), mpuHHMarOIIEro cooOmeHus. bpokep BBITIOMHSAET (YHKIIHUIO
neHTpasbHoro yana (hub), obecrmeunBas B3aWMMOICHCTBHE MEXKIY
KJIIMCHTaMHU ITyTEM TpuéMa COOOIICHUH OT M3/aTee U UX MOCIEAyIOIIeH
JIOCTaBKH TMOJIMUCYMKAM B paMKaX OIpeneiéHHON Tembl (topic). Kpome
TOro, OpOKEp MOXKET OBITh PACHIMPEH AOMOJHUTCIBLHBIMU (DYHKIUAMHU,
CBSI3aHHBIMH C TPOIIECCOM Tepefadn AaHHBIX, TAKIMH KakK oOecreueHue
0e30MacHOCTH COOOIICHUH, XpaHCHHE COOOIICHUH W BEIEHUE KYPHAJIOB
(morupoBanwue) [4, 5].

Ha pucynke 3 mokasas mporiecc ucnoiib30Banus mpotokoiga MQTT
s mepenaun  3HaueHus HanpspkeHus (U). 11mro3zoBoe  ycTpoHCTBO
BBIMONTHSAET poiib u3aartesns (publisher), yctanaBiuBas ceaHc COeAMHEHHS C
opokepom myréMm otmnpaBku coobmenns CONNECT u momydeHHs
otBetHOro coobmennss CONNACK. Ilocme storo m3marens mnepenaét
coobmenue PUBLISH, coxepxamiee Tekyiiee 3HaueHue HanpspkeHus U =
220 B, B temy GW/PM/U Ha cepBepe Opokepa. KireHTCKoe MPpUITOKEHUE

omeparopa  BBINOJNHSIET  pONb  Ioamwmcumka  (subscriber);  oHO
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perucTpupyercs s mofy4deHus: JaHubix u3 TeMbl GW/PM/U ¢ momomnipio
coobmenuss SUBSCRIBE u, B pesynbrate, mony4yaer HHGOOpMAIHIO O
TEKyIeM 3HaUYeHUH HanpspkeHus [6, 8.

Gateway Server
Publisher {Broker)
CONNECT
CONNACK
PUBLISH
Topic=GW/PM/T ™|~ SUBSCRIB
Payload=220V I | a—Topic=GW/P!
|

P HCYHOK 3 — OTHpaBKa napaMeTpoOB JICKTPUICCKOTO TOKAa C IPUMCHCHUECM
MQTT

IIpu  BKIIOYEHMM  IITIO30BOE  YCTPOMCTBO  yCTaHABIMBAET
coenuHEeHWE C Opokepom mocpeactBoM coobmenus CONNECT,
COJZIEP’KAIIIEeTO PSI/T BAXKHBIX MTAPAMETPOB, TAKUX KakK:

1. ClientID — unentudukaTtop uuto3oBoro ycrpoiicrsa. ClientID
(hopmupyeTCst Ha OCHOBE KOMOMHAIIMH CIIEIYIONINX ITapaMeTpOB:

— amnmnapaTHbId CEpUUHBIA HOMED;

— bpeMs u3roToBIeHNUS;

— hanMeHoBanme mITI032a W MECTO YCTAaHOBKH (M3MCHSIEMBIC
rapaMeTpebl, 3a/1aBaéMble MOJTB30BATEIIEM).

2. CleanSession — ¢unar, yka3pIBalOUIMiA, IOJDKHA JIM CECCHA
COCIMHEHHSI MEXKAY ULUTI030M M OpPOKEpOM COXpaHATh HH(OPMAIHIO O
kiuenre. [lpm 3madenum CleanSession = true Opokep He COXpaHSET
HUKAaKO#H MH(pOpMAIINY O MITI030BOM ycTpoiicTe; mpu CleanSession = false
OpoKep COXpaHseT 4acTh WHPOPMALUK O KIHEHTE, YTO TO3BOJISIET OBICTPO
BOCCTAaHOBUTh CEAaHC COEIWHEHWS B CIy4dae ero npepsiBaHusi. B
pazpabaTeiBaeMOM  IIJIIO3€  JAHHBIA  TMapaMerp  MPEeAOCTaBIIAETCS
MOJIb30BATENIO U1 HACTPOMKH, OAHAKO 3HAYEHHE [0 YMOJIYaHHIO
ycraHoBieHo CleanSession = false ¢ menpio coxpaneHuss HHPOPMAIMHA O
IITI030BOM YCTPOMCTBE Ha CTOpOHE OpoKepa.
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3. KeepAlive — MakcUMalIbHBIA UHTEPBAI BpeMEHU (B CEKYH/AX),
B TEUCHHE KOTOPOTO IIII03 U OPOKEp MOTYT IMOAJEPKUBATh COCAUHEHHE
0e3 oomena MQTT-cooOwmennsimu. B narepdetice MIIFO30BOr0 yCTPOHCTBA
JIAHHBIN TTapaMeTp TakKe MPEIOCTaBIISETCS MOJIH30BATEIIO IJIsT HACTPOUKY,
3HaYEHHUE M0 YMOJI4YaHuo coctasisger 120 c.

4. Username wu Password — pgaHHBIE, WCIIOIB3YEMBIE I

ayTeHTH(GUKAIINA TILTI030BOT0 YCTPOMCTBA HA CTOPOHE Opokepa. YUETHast
3amUCh co3MaéTcs Ha OpoKepe M HACTpanBaeTCs Ha ITUTIO3E.
[Mocne ormpaBku mmo3oM coobmenns CONNECT Opokep Bo3Bpamaer
coobmenne CONNACK, conepxamiee mone returnCode. Ilpu 3HaueHun
manHoro mons, paBHoM 0, MQTT-ceanc cuuTaeTcs ycCHemHO
YCTaHOBJICHHBIM.

YcTaHOBKA U HKCNIEPUMEHTAIbHEIE HCIILITAHUS

B nmannoit pabotre B kauectBe loT-mumro3a Oblila HCIIONB30BaHA
ammaparHas wiaThopMa ¢ OTKpBITOH apxutekTypoir Raspberry Pi 3 Model
B, dyHKOMOHHpYIOIIAS MOJ YHOPaBICHUEM OIEPAlldOHHONH CHCTEMBI C
OTKPBITBIM HUCXOIHBIM KOAOM Raspbian Ha 0ase siapa Linux m ocHaiéHHas
nporeccopoM ARMvV8 ¢ takroBoit udactoror 1,2 I'T'm m omepaTtuBHON
maMaTei0 006séMoM 1 I'b. IIImr03 oTianuyaeTcss KOMIAKTHBIMHA pa3MepaMy,
HHU3KOW CTOMMOCTBIO W HAlIMYHEM IHPOrPAMMHPYEMBIX AaHAJIOTOBBIX H
A (POBBIX BX0IOB/BHIX0I0B (I/O), 9T0 MOKa3aHO Ha PUCYHKE 4.

Ha mmro3e ObIIM pealim30BaHBl Pa3IddHbIe KOMMYHHKAIIMOHHBIC
nporokonsl, Brkmwodyas MODBUS u MQTT. DOkcnepuMeHTaIbHEIC
HCIBITAHUS MPOBOJUINCE HAa HU3KOBOJIHLTHOM PACHPEICIUTECILHOM IIUTE
komnanun KienCong Co., Ltd. (ampec: paiton Hamauab, mpoBuHIHS
HunnOunb, BeetHam).

Pucynok 4 — AnnapatHas mara 1miro3a
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COOp  SKCHEpUMEHTAIBHBIX  JaHHBIX C  HHU3KOBOJIHTHOTO
pacnpenenutensHoro mmra komnanmu KienCong. I1llmro3 cuwmthiBaeT
napaMeTpsl TpEx(azHOTO TOKA C H3MEPHUTEIHHOTO MPHUOOpa MOIIHOCTH
(PM), a Taxoke Ipyrue mapameTphl ¢ HCIIOh30BaHUEM MTpoTokoiaa Modbus,
peanu30BaHHOTO Ha cTopoHe gateway [8]. Ilocie 3Toro nui03 BEIIOIHSET
VIaKOBKY COOpaHHBIX JaHHBIX M TepelaéT MX Ha cepBep Opokepa C
ucronb3oBanueM npoTtokoiga MQTT ¢ ypoBHeM kadecTBa 00CTY)KUBAHHS
QoS =0.

BroiBoabl

B cratbe mpejuiokeH METo MpOeKTUpOBaHUs U peanuzanuu [oT-
IUTI03a JUIsl CHCTEMBl MOHWTOPHHTAa W YIPABIEHHUS HHU3KOBOJIHTHBIMHU
pacmpenenuTeNnbHbIMU uTaMu 4epe3 ceTb UWutepner. Ilpemmaraemoe
IITI030BOE PEIIeHHe OCHOBAHO HA HMCIIOIB30BAaHUH aIMapaTHBIX CPEJICTB U
OTEpAIIOHHOW CHCTEMBI C OTKPBITBIM  HMCXOJHBIM  KOJOM, HTO
oOecrieunBaeT MOMICPKKY PpA3IHYHBIX CETEBBIX HWHTEpPhEHCOB I
B3aUMOJICUCTBUSI C PA3HOPOJHBIMU YCTPOUCTBAMH BHYTPH HU3KOBOJIBTHOIO
pacripenenuTeNsHOTO IIUTa U ¢ CeThIo MIHTepHeT.

Brnarogapst aToMy pa3paboTaHHBIN MUTFO3 XapaKTEPU3YETCsT HU3KOU
CTOMMOCTBIO M BO3MOXHOCTBIO TPOCTOM  MAacIITaOUPyeMOCTH  UIS
peaM3anyy pazIUYHbIX apXUTEKTyp KOMMYHHKAIMOHHBIX MPOTOKOJOB.
Pesynprathl peanmzaniy W OKCIEPUMEHTANbHBIX HCIBITAHWNA IITI03a C
ucrnonb3oBanueM mnpotokosioB MODBUS u MQTT mnoaTBep:KaaroT ero
COOTBETCTBHE MPEIBSIBISIEMBIM MPAKTUIECKUM TPEOOBAHHUSIM.
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Annotation: The research is related to the presence of undesirable
sulfur compounds and moisture in the gas, which leads to corrosion of
technological equipment and pollution of the environment with sulfurous
industrial waste during consumption. In the master's thesis, the possibility
of replacing the alkaline cleaning method of sulfide compounds existing in
production with adsorption should be studied. Calculations have
determined that for this process, if the alkaline method is replaced by
adsorption, it is necessary to connect the natural gas flow to the absorber,
which is intended for drying. In this case, no constructive changes and
additional costs are required for the purification of gas from sulfide
compounds by adsorption in a new quality. The economic benefit arising
from the implementation of this proposal was determined as the difference
between the operating costs of alkaline cleaning of gas and the costs of
low-temperature cleaning of the regeneration well (E = 743 thousand
manat). Therefore, the optimal values of the existing technological
parameters were calculated. To address these issues, studies have been
conducted to identify the adsorption separation of gas from H2S, the
advantages of CaA synthetic zeolite and modified mordenite over NaX,
CaA, NaA, NaA, NaY zeolites have been discovered, and the separation of
hydrogen sulfide from gas by adsorption has been proven to be superior to
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the alkaline method. An economic-mathematical model has been developed
to optimize the adsorption process of hydrogen sulfide from gas in CaA
zeolite and modified mordenite, and variations have been made in the
temperature range of 20-80°C, the regeneration temperature of 250-300°C,
and the gas velocity of 0.001-0.1 kg/m3 for an adsorber unit with a
productivity of 208 thousand tons/year, and the economic and
environmental efficiency of the process has been determined.

Keywords: sulfur compounds, adsorber, adsorption, mathematical
model

OYUCTKA IPUPOJHBIX I'A30B
OT CEPHbBIX COEJMHEHUU METOAOM AJCOPBLINUN

C.H. I'yanesa,

noir. kKadeapbl HeTEXUMUIESCKOW TEXHOJIOTUHU M IMTPOMBIIIUICHHOM
9KOJIOTHH

H.K. Mycradaena,

MarucTp kageapsl HePTEXUMUICSCKON TEXHOJIOTHH U TIPOMBITIICHHON
9KOJIOTHH

Jax.H. OsiroBa,

COTPYIHUK Kadeapbl HeQTEXUMHUYSCKOW TEXHOJIIOTUN U MPOMBIIIIIICHHON
9KOJIOTHH,

AzepOalpKaHCKUH TOCYyIapCTBEHHBIN YHUBEPCUTET HEDTH U
MPOMBINIIICHHOCTH,

r. baky

AnHoTanusi: VccnegoBanue CBsI3aHO C HATUUYHUEM HEKENIATEIbHBIX
CEPHHUCTBHIX COCIMHECHUW W BIIard B rase, YTO TMPUBOAUT K KOPPO3HUU
TEXHOJIOTHYECKOTO 00OPYAOBaHUS M 3arpsA3HEHUIO OKPYXKAOIIEH Cpeibl
CEepPHHUCTBIMH TPOMBININIEHHBIMH ~ OTXOJaMH Tpu moTpebneHnu. B
MarucTepckol JuCCepTallud CIAEAYET HU3YYUTh BO3MOKHOCTH 3aMEHBI
HIEJIOYHOTO ~ METOJa  OYHCTKM  OT  CEpPHUCTBIX  COCAMHCHHM,
MIPUCYTCTBYIOMIMX B NPOWU3BOJICTBE, Ha anacopbuuio. PacueTsl mokasainw,
YTO JUIS JAHHOTO TIPOIIECca, €CIIU MISIOYHOW METO]T 3aMEHUTh aJICOPOIIHEH,
HEOOXOJMMO TOAKIIOYNTh TOTOK MNPHUPOJHOrO Taza K abcopOepy,
MpeIHa3HAYeHHOMY UISI OCYyIIeHus. B aToM ciydae He TpeOyeTcsl HUKaKuX
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KOHCTPYKTHBHBIX MU3MCHEHUH W JOMOJHUTEILHBIX 3aTpaT Ha OYUCTKY Ta3a
OT CYNb(UIHBIX COCIUHCHHIA METOJOM aJCOpOIMM B HOBOM KadecTBE.
OKOHOMHYECKass BBIrOa OT pPEaTu3aliil JTAaHHOTO MpPEIIoKEeHHS Oblia
ompezeNieHa KaK pa3HHUIA MEXAY OKCIUTyaTallMOHHBIMU 3aTpaTamMu Ha
MICJIOYHYI0 OYKMCTKY Ta3a W 3aTpaTaMH Ha HU3KOTEMIICPATYPHYIO OYUCTKY
perenepannonHoli ckBaxkuHbl (E = 743 thic. MaHaTOB). Takum o0pazom,
OBITM  pacCcYMTaHBI ONTUMAaJIbHbIE 3HAYEHUS CYIIECTBYIOINX
TEXHOJIOTHYECKUX TapaMeTpoB. JlJis pemieHus 3TUX BOMPOCOB OBLTH
MIPOBEJICHBI UCCIICIOBAHUS 110 ONPE/CIICHUIO aICOPOIIMOHHOTO pa3eiicHUs
raza ot H2S, BBIsSBIEHBI IIPEUMYIIIECTBA CHHTETHIECKOTO IieonnuTa CaA u
MOAN(HUITIPOBAHHOTO MOPACHHUTA TI0 CpaBHEHUIO C MeostamMu NaX, CaA,
NaA, NaA, NaY, a Takxke J0Ka3aHO MPEBOCXOJCTBO IIEJIOYHOTO0 METOoJa
paszeneHusl CepoBOIOpPOAa W3 Taza MeTofoM ancopoumu. Pazpaborana
SKOHOMHKO-MaTeMaTH4ecKass MOJeNh JJsi ONTUMHU3AIMH  Ipolecca
azcopOIuu cepoBoaopoa u3 raza B neoaute CaA U MOAH(PHUIIMPOBAHHOM
MopAeHUTe. bBBUIM  TPOBEACHBI  AKCIIEPUMEHTBI C  W3MEHEHUEM
teMriepatypuoro nmarnazona 20-80°C, temmeparypsl pereneparu 250-
300°C u ckopoctu raza 0,001-0,1 xr/m*® mns amcopONMOHHON YCTaHOBKH
MPOU3BOAUTEIBHOCTRIO 208 THICSY TOHH B TOHI, U ONpeicicHa
9KOHOMHYECKAs U 3Koorndeckas 3(hpeKTHBHOCTH IIporiecca.

KualoueBble ciaoBa: coemuHeHHsS CepBI, ancopOep, amcopOrws,
MaTeMaTH4YecKasi MOJICIb

Introduction: Due to the serious requirements of environmental
problems and the general energy crisis, many production areas of the
chemical industry are faced with the need to modernize both in terms of
obtaining high-quality products and implementing new, economically
efficient technological processes. The main ways to solve these problems,
which are related to the depth of purification of raw material flows going to
processing, the development of adequate methods of systematic modeling
and optimal calculations of technological processes, have been identified
[1-4].

Despite the constant improvement of the processes for purifying
petroleum products from sulfur compounds, many fundamental issues of
these problems have not been resolved. For example, the problem of
developing methods for practically complete purification of gases from
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undesirable impurities, ensuring a favorable ecological situation along with
high efficiency and economy of technological processes, occupies an
important place.

There is a need to analyze theoretical and practical studies of
existing methods for purifying gas flows from sulfur compounds and
identify problems.

Methodology. Despite the large number of studies and extensive
literature, there is currently no fully reliable approach to the systematic
modeling of sorption processes such as purification from sulfur compounds
and the method of calculating their technological and design parameters.
Existing methods for the purification of fuel gases from hydrogen sulfide
are divided into two groups according to the aggregate state: 1) with dry-
solid absorbers; 2) with liquid absorbers applied in the form of a reagent
solution or suspension. Gas purification is conventionally divided into
rough (residual concentration kg/m3), medium ( kg/m3) and fine ( kg/m3).
Purification by liquid, adsorption methods is usually applied when the
hydrogen sulfide content in the gas is medium and high [5-8].

One of the important factors in the modeling and practical
application of adsorption processes is the adsorption equilibrium, expressed
by an isotherm. The simplest and primary equation of the isotherm is
Henry's equation:

a=T-C, (1)
where, a — concentration of the adsorbed substance in the solid phase;
I' —Henry's coefficient;
C — the concentration of the adsorbed substances in the gas (liquid) phase.

One of the formulas describing the adsorption isotherm is the
Freundlich equation:

a=Tr"-Cc'" )
where n >1 — is the adsorption parameter.

The most commonly used isotherm equation for monomolecular

adsorption is the Langmuir equation:
__ambC
= Tie G)

where a,, — saturated adsorption concentration in the solid phase;

b — coefficient that depends only on temperature. For the case of
polymolecular adsorption, the Brunauer-Emmet-Teller (BET) isotherm
equation is used:
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_ ambP /Pg
C = D oD )

P . .
where o relative partial pressure.

S

The BET equation is used effectively when the distance between
the pore walls of the adsorbent is large.

One of the main factors in adsorption is the surface area of the
adsorbent. In most cases, the specific surface area of an adsorbent is
calculated by the following equation:

S = Na,,@,, %)
where N — Avogadro numerical;
wy— the area occupied by an adsorbed molecule in a dense
monomolecular layer;
a,, — parameter (4) The BET equation (6) is determined from its linear
notation:

h L+ﬂh’ (6)

a(1-h) ~ amC = amC

where i = PE relative pressure.
N
If in equation (6) a = a,, — is replaced by, then we get, F;—m—
S

ﬁ, that is, the pressure of the monolayer.

When processing narrow-pored adsorbents, the specific surface
area formally obtained from the adsorption isotherm of vapors cannot be
considered reliable, since during the adsorption of these vapors in narrow
pores, an increase in adsorption is observed. This is due to the additional
force exerted by the adsorption sites on the pore walls. In addition, it is
important to note that the loss of contact areas in places where the primary
particles of the adsorbent skeleton touch each other increases for narrow-
pored adsorbents. Therefore, the share of arcas used for narrow-pored
adsorbents is not used for various substances. Equations (5), (6) for non-
porous adsorbents give good results. Applying these concepts
unconditionally to narrow-pored adsorbents leads to incorrect results.

Calculation of the selective surface area of the adsorbent: The
surface area of the skeleton (pure adsorbent not adsorbed) of white graphite
and silica adsorbents was calculated using equation (6). For this purpose,
silica adsorbent samples with primary particle diameters of 100, 200 and
and white graphite sample with primary particle diameters of 100 and 200
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are used. Four different porosity values of each sample were selected and
calculations were performed. The results are given in Table 1.

Table 1 — Calculation of the molecularly accessible surface area of the
silica and white graphite adsorbents skeleton

Thermal
_ Silica (white)

/N Porosity ' g’raphite

(m) S',,, m’/q S, m/q

0 0 0 0

d =1004 d=2004 d =4004 d = 5004
1 0,4767 240 129 67 49
2 0,3225 234 127 68 50
3 0,2700 221 126 67 44
4 0,2598 208 122 66 49

The dependence of the surface area of the adsorption film collected
on the surface of the silica gel adsorbent on p/ps and porosity was
calculated using the equations.

The results of the calculations are shown in Figure 1-2. The
dependence of the surface area of the adsorption film on the surface of the

0
silica gel on p/ps and porosity (d = 1004).

Sow S0 %

S EEEEEERRE

i NI L L e
¢ £r 87 8 o4 85 48 0T N & i

Figure 1 — Case 1 — porosity m=0.4764; Case 2 — m=0.3225; Case 3 —
m=0.2700 — Case 4 — m=0.2998
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The operation in Figure 2 is repeated (for)

e S B

syeseayned

7

7 §r 0Z 47 44 45 &5 &7 48 &8 10

Figure 2 — The operation

It is repeated for the operating condition in Figure 1. Here it is
shown that the relative surface area of the membrane of the silica adsorbent
formed by the adsorption membrane with hydrogen sulfide changes with
the thickening of the membrane. The size of the initial particles of the
adsorbent is. Curves 1-4 were obtained for adsorbent samples with
porosities of 0.4767; 0.3225; 0.2700 and 0.2598. As the relative partial
pressure of H2S-m in the gas p/ps increases, the ratio of the surface area of
the adsorption membrane to the skeletal surface decreases, and at a certain
pressure the surface area jumps to zero. This moment corresponds to the
fact that the entire volume of the pores is filled with H2S by jumping.

The pressure of the surface jumping to zero depends on the
porosity of the adsorbent. As can be seen from the figure, as the porosity of
the adsorbent increases, the pressure corresponding to the jump also
increases.

As the diameter of the adsorbent particles increases, the curves
reflecting the adsorption membrane change sharply. First, the curves
approach large values of the S'na/S'ob ratio, i.e., the membrane surface
approaches the surface of the adsorbent skeleton; second, the points of the
surface jump to zero shift towards high pressures, which is associated with
the growth of pores; third, curves 1-4 gradually approach each other, and
the initial part of the curves becomes less and less steep. If we gradually
increase the size of the adsorbent particles, then the change in the size of
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the surface of the adsorption membrane becomes so small that the effect of
changes in the diameter of the adsorbent particles, porosity and relative
pressure is not taken into account.

Using equation (6), the regularities of the change in the porosity of
the adsorbent during adsorption were calculated. The dependence of the
porosity of a silica gel adsorbent on the change in the pressure (density) of
H,S in the gas during the adsorption of hydrogen sulfide on the diameter
(d) of the initial particles of the p/ps adsorbent samples and the porosity
(m) of the adsorbent skeleton is clearly shown in the figure.

The porosity of silica gel decreases in all cases with an increase in
the concentration of the adsorbate (H2S) in the gas, decreases with a
decrease in skeletal porosity (curves 1-4) and increases with an increase in
the initial particles of the adsorbent. Calculation part of the work and
analysis of the results obtained: Calculations carried out with the help of
the theoretical studies described above allowed us to obtain the following
results, namely, the effect of pore contraction, porosity and changes in the
initial particles of the adsorbent on adsorption and capillary condensation
as a result of adsorption was calculated. Calculations carried out with the
help of equations (1), (6) resulted in the results shown in Figure 2. The
curves in each figure represent the adsorption isotherm, -capillary
condensation and co-adsorption and capillary condensation. The adsorption
process is the adsorption of nitrogen on silica gel with particle sizes of,
400, 200, and the adsorption of nitrogen on thermal graphite with the initial
particle sizes. The porosity of these adsorbents is in the range of 0.2598-
0.4767. As can be seen from the figures, the shape of the adsorption
isotherms depends on the main parameters d and m. The calculations were
carried out in the following manner. First, the adsorption capacity for
nitrogen of a quartz sample with an adsorption surface of 5.8 m2/g and
thermal graphite (Adsorption surface of 8.16 m2/g) was obtained
experimentally.

Then t =

surface was calculated as a function of pressure using the equation and the
thickness of the adsorption film on a curved surface was calculated, and
using (2.11) 4 values for the porosity m were calculated: 0.4767, 0.3225,
0.2700 and 0.2598. Calculated isotherms of adsorption, -capillary
condensation and co-adsorption and capillary condensation of nitrogen
vapors on silica gel:

ISSN 2713-0010 HAYYHOE CETEBOE M3[IAHVE

~ 35~

a-34,6

The thickness of the adsorption film on a flat



INNOVATIVE SCIENTIFIC RESEARCH ISSUE N1-1(69) January 2026

G e, cz»fﬂ:"'ﬂz

g
7

Figure 3 — The operation
(I — adsorption; II — capillary condensation; III — co-adsorption and
capillary condensation)
The operation is repeated for 400 and 550
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Figure 4 — The curve of the dependence of the condensation number on

porosity

The curves in the figure relate to the packing of adsorbent particles
with a porosity of m=0.4767 (the diameter of the initial particles of the
adsorbent is).

Conclusion.
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It can be seen that the initial part of the adsorption isotherm rises
sharply. This part corresponds to monomolecular adsorption. Starting from
the value of the relative pressure, the curve rises sharply again, at which the
remaining part of the pores is filled with a jump. The pressure of the jump
filling and emptying of the pores is calculated using the Kelvin equations.
The volume of the maximum adsorption pores is calculated.
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AHHoTammsa: B cratee paccmaTpuBaeTcsi BO3MOXKHOCTH U
1e1eco00pa3HOCTh MOBBIIICHUS! KOM(MOPTHOCTH MPOXHUBAaHUS B 3amoiisipbe
3a CYET CTPOMUTENBCTBA KYIOJBHBIX IOCENKOB-I0MOB. IlokazaHo, 4TO
CTPOUTENHCTBO KYMHOJIHHOTO TOCEIKAa-OMa BO3MOXKHO C HWCIOJB30BaHHE
CYLIECTBYIOIUX TEXHOJIOTMH U THIOBBIX MIPOEKTOB KPYIJIbI KHUJIBIX JOMOB.
Bonbmoe mecto B paboTe 3aHMMaeT NPOBEJACHUE PAcueTOB MacChl H
CTOMMOCTH KOHCTPYKIIMHU JKHJIOTO JOMa M MaTepuayia Kymnoija. B craTpe
JTAETCSI XapaKTEPHUCTHKA OCHOBHBIX MPEUMYIIECTB 3aroyaphs U IpodeM ¢
MIPOKUBAHUEM B 3TOM PETHOHE. B 3axioueHne KOHCTaTUPYETCs, YTO JOJSA
CTOMMOCTH M MacChl Marepuana Kynoja NpeHeOpeXuMo Maja To
CpPaBHEHHIO C 3aTpaTaMH Ha OCTaJbHBIE COCTABIIAIONINE THUITOBBIX
KOHCTPYKLHMH, YTO OO0ecleunBaeT pealn3yeMOCTh MPOEKTa KYHOJBHOT'O
Iocenka-I1oMa Ha  Bced  TeppuTOpuM  3amoisipbd W JPYTUX
HU3KOTEMIIEPaTyPHBIX reorpauuecKuX peruoHax.
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Annotation: The article examines the possibility and feasibility of
improving living comfort in Zapolyarye (the Arctic region) through the
construction of dome house-settlements. It is shown that the construction of
a dome house-settlement is possible using existing technologies and
standard designs of round residential buildings. A significant part of the
work is devoted to calculations of the mass and cost of the residential
building’s structure and the dome material. The article describes the main
advantages of the Arctic region and the problems associated with living in
this region. In conclusion, it is stated that the share of the cost and mass of
the dome material is negligibly small compared to the costs of other
components of standard structures, which ensures the viability of the dome
house-settlement project throughout Zapolyarye and other low-temperature
regions.
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Kax B mpomuioMm, Tak U B HacTosIIee BpeMs 3alOJspbe SIBISIIOCH
peTHOHOM, JUIS KOTOPOTO TpPOpadaThIBAIMCh U PEaTH30BBIBAIHCH
WHHOBAIIMOHHBIC TEXHOJOTHH CTPOHUTEIhCTBA C HCIOIH30BAaHHEM HOBBIX
MaTepHaiOB W apXUTCKTYypHBIX pemieHndd [1-27] mockonbky Kpaitamii
CeBep (3amonspbe) HEOMHOKPATHO BBIACISIM KaK CTPATETHYCCKH
3HauMMBIN A5 Poccuu peruo.

Hwmwxe npusenens! pan dakros [18, 28-34], koTophle TOKa3hIBAIOT,
9TO ApPKTHKa — 3TO HE MPOCTO JIeAsSHas MyCTHIHA, & MECTO, KOTOPOE UMEET
BaXHOE DKOHOMHUYECKOE 3HAUCHUC!

— 8 cTpan MHpa HUMEIOT AapKTUYECKHE TEPPUTOPHH: ITOMHMO
Poccun sto CHIA, Kanmanma, /lanus, Hopeerus, [lBemwst, OUHISHIAT U
Wcnannus, mocneqHss MOTHOCTHIO PAaCcTIOIOkKeHa Ha TEPPUTOPUH APKTHKH;

— Apkruka 3anuMaet 9% Beeit cymm — 13,5 M kM2, 3TO OOJIbLIe
TUTOMIAIN KaXKJA0H CTpaHbl MHpa, 332 UCKIOYeHHEM Poccuu: Kak mONTOpHI
Bbpasunuu, yetsipe Muann unm Tpu ApreHTHHBL,

— Bkiag B BBII Poccun oT apKTHYECKUX PETMOHOB COCTAaBIISIET
10%;

— B Apkruke noOwBaetcs 10% wuedTn, 83% raza Poccun, 20%
BCEH pOCCHICKOMH PBHIOBL, a B A€HEKHOM BhIpaskeHun — 40%;

— B Apkrtuke HaxomiaTrca 95% Bcex pPOCCHIICKMX —3amacoB
TUTATUHOMIOB (METaJUTBI INIATHHOBOW TPYIIBL: PYTEHUH, pOAUN, TAIIaINH,
ocMHUH, UWpHAMA W IUIaTHHA),  KOTOPBIE  HMCIONB3YIOTCS B
aBTOMOOWMJIECTPOCHHUH, DIIEKTPOTECXHUKE, MIPUOOPOCTPOCHUH u
KOCMHUYECKOH MPOMBIIIICHHOCTH;

— B ApKTuKe HaxomsTcs 75% Bcex pOCCHHCKHX 3amacoB HUKEIS,
HEOOXOIMMOTO /ISl IPOU3BOICTBA HEPXKABEIOMICH CTAI M aKKyMYJIATOPOB,
a Takke B 000POHHOH MPOMBIIITIEHHOCTH;

— PpOCCUHCKHE TPEANPHUITHS B apKTUYECKOM PErHOHE JOOBIBAIOT
99% Bcex amatuTOB. ATNATHTHI HEOOXOMUMBI ISl  MPOU3BOJICTBA
(hochopHBIX ymoOpeHMid, KEPaMHUKH W CTEKJIA, a TaKXKe I MOTyYCHHS
(hochopHOH KHCITOTHI.

Bwmecre ¢ TeMm, nposiBiisieTcst mpo0ieMa ¢ 3aceIeHuEM 3amnomsphsi:

— B ApkTuke xuBeT 5,5 miuH 4enoBek — 3T0 Bcero 0,07% ot
HACEJICHUS MHpa;
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— TIUIOTHOCTH HacejaeHus ApKTHKU Bcero 4 yenoBeka Ha 10 kM2,
JUIsl cpaBHEHHsA, B MockBe oHa B 13 Teicad pa3 Beime — 51,8 Thicsum
yennoBek Ha 10 km?;

— aHanW3 U3MEHEHHsI YNCIIEHHOCTH HaceneHus 3amoisapbs Poccun
MOKa3bIBa€T, HYTO B IIOCTCOBETCKHME TONbI HAONIOMAETCs] PE3Koe €ero
cHmxkeHue ~ ¢ 3,5 miH. B 1990r. 1o ~ ¢ 2,4 MiTH. B HacrosIiee Bpems [28,
29].

Ho nmaxe B Hamre Bpemsi B TaKOM ropojie Kak ApXaHTeIbCK )KHBET
303 TBICSIYM YENOBEK. DTO KPYHMHEHIHMHA apKTHUECKHi ropoi mupa. s
CpaBHECHHUS, Ha BTOPOM MECTE€ HAXOJUTCS aMEPUKAHCKUUM AHKOPHUIK C
HaceneHueM 289 Teicsu yenoBek. Ha TpetbeM — MypMaHck ¢ 267 ThICSUaM.

Tem He wMeHee HaceneHne 3amoiisipbs Poccuu TpomoinKaeT
COKpAIIaThCsl.

Kpome cokparenuss o0beMa JIBroT N0 CPAaBHEHUIO ¢ COBETCKHMH
BpEMEHAMH MOXXHO BBIACTUTH  CIEAYIONIME OCHOBHBIE TPUYHHBI
COKpaIieHus HaceneHuss Apkruku [35-42]:

— goirast xonomHas 3uma (10-11 wMecsneB, ¢ MUHHMAaTbHOU
Temmeparypoit 50-60 rpamgycos, cunbHbie BeTpa 10 30-40 m/c, mectamu 10
50 m/c);

— TOJsApHas HOYB (JI0 TIOyTo/aa);

— OTCYTCTBHE IOCTaTOYHO IIUPOKOTO CIEKTpPa CIIEIHAIBHOCTEH, B
TOM 4YHCIIe TI0 MHHOBAI[MOHHBIM HampaBieHusM, B BY3ax ApkTuku mo
cpaBHeHuio ¢ BY3amu Ha «Matepukey;

— TPYAHOCTU TPYAOYCTPONCTBA HA MNPEANPUITHS C BBICOKOU
3apIUIaTON U TOJHBIM COLIMAKETOM, MO3BOJISIOIIUM PETYISIPHO €3[IUTh B
OTITyCK Ha IOT W peIIaTh IPYrHe MpoOJeMBbl, CBsI3aHHBIE, B TOM YHCIIE, C
nepeceleHneM K TIeHcud B Ooliee OarompusTHbIE MecTa MPOXUBAHHS Ha
teppuropun Poccuu;

— pa3BUTHE BaXTOBOI'O METOJa TPYJIOBOM 3aHSATOCTH, KOTOPBIN C
OJTHOW CTOPOHBI KOMITGHCHPYET OTTOK padodeil CHIIBI, C APYTOH CTOPOHBI
YCKOpSIET OTTOK IMOCTOSHHO IPOKUBAIOIIETO HAaceNeHHs (KOMMEPUYECKUM
MPEIIPUATHSAM 0OJiee BHITOIHBI BAXTOBUKH, TTOCKOJIBKY HE MPETCHIYIOT Ha
TIOJTHBINA CEBEPHEBIH COIIIAKET);

— JIopoTve MPOAYKTHI MUTAHUS, TPEXKIE BCEro, 3eJeHb, OBOIIU U

(DPYKTHI.
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KomnencupoBarh nelCTBUE yKa3aHHBIX (DaKTOPOB COKpAIICHUS
YUCIICHHOCTU HACEJICHUsI 3aroJiiphsi BO3MOXKHO 32 CYET IPOBEICHUS
MEPONPUATHH 110 IBYM OCHOBHBIM HAIPABICHHUAM:

— TepBooOYEpenHas peaju3alusd HHHOBAI[MOHHBIX MPOEKTOB B
3aMoJSIPHBIX pernoHax (Ha (oHe pacmpeHHs MepedHs MHHOBAIIMOHHBIX
crenuansHocTed  BY3o0B  3amonsipesi  CHM3UT  OTTOK ~ HACEJICHUS
CTYJI€HYECKOTO BO3PacCTa);

— TOBBIIIEHHE KOM(BOPTHOCTH MPOKUBAHHUA 33 CUET pealn3aliu
MIPOEKTOB, MO3BOJISIONINX (PAKTHUECKH M30IMPOBATH HACETICHHUE 3ATOJSAPhS
OT OTPHUIATENBHBIX (DAKTOPOB KJIMMAaTa: MPOJMOJKHTEIHHONW XOJIOIHOM
3WMBI 1 MTOJIIPHON HOYH.

Ob6a »THX HampaBiIeHHS BO3MOXXHO OXBAaTUTh 32  CUET
CTPOUTENBCTBA KYIOJBHBIX JOMOB-TIOCETKOB C COENWHEHHEM WX
KYHOJbHBIMHU JIOPOTaMHU.

OCHOBHBIMH  OTJIMYUTENBFHBIMA OCOOCHHOCTH TEPCIEKTHBHOTO
KYHOJBHOT'O TOpOo/ia B 3amonsphe, COCTOSIIEr0 U3 HECKOIBKUX KYHOIbHBIX
JTOMOB-TIOCEJIKOB SIBJISIFOTCSI CIEAYIOIINE.

1. Cozmanue KymoysioOpa3HbIX KpbIlI (Takas Gopma oOecrieynBact
HaWIydllee yaajeHne OCaJKOB, MBUIM MPH BO3JEHCTBHU BETpa) C IENBIO
3aIUTBl  JKUTENeH  KyHOJIbHOTO  Tropoja OT  HeOJarompHsTHBIX
KITUMATHYECKUX YCIIOBHH.

2. PobOoTmzanus KOMMYHalbHOH cdepel, B  OCOOCHHOCTH
CBSI3aHHOM ¢ paboTaMu 3a mpezielaMHu KYITOJIbHBIX JJOMOB-TTOCETTKOB:

— yOopka Kymoia OT 3arpsA3HEHUM, OCaJKOB (IOXKIS M CHEra) B
ABTOMATUYCCKOM PEIKUME;

— y0bopka cHera BOKPYTI KyHOJIBHBIX IIOMOB M Jopor (mpH
KPUTHYECKOM €ro CKOIUICHHH) C MEeJIbI0 HEIOMYIICHUS pa3pylIeHIS
KYHOJBHBIX KOHCTPYKITHH.

3. Co3manne cucTeMbl TepepabOTKM MYCOPHBIX OTXOZOB C
peanuzanueit 70% HX BTOPUYHOTO HCHOJB30BAHUS, IMOJHBIA OTKa3 OT
MYCOPHBIX CBaJIOK [27].

4. Buenpenue B mkonax u BY3ax kiaccoB ynanéHHoro o0y4eHus,
MO3BOJISIIONINX ~ KOMIICHCHPOBAaTh ~ OTCYTCTBHE  ITPEIOAAaBATEIHCKOTO
COCTaBa, B TOM YHCIIE 110 MHHOBAIIMOHHBIM HAIIPABICHUSM.

5. Co3ganue cUCTeMbI yIaaEHHOW TPYIOBOH 3aHATOCTH.

6. Co3maHue CeTH KPBITBIX (KYNMOJBHBIX) MOABE3IHBIX K TOPOAY
ABTOMOOWITFHBIX M KEJIE3HBIX JOPOT U MarucTpajei.
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7. Ucnonp30BaHWE  BHYTPH  KYNOJBHOIO  TOpoJda  TOJIBKO
3NIEKTPOMOOHIICH, 3JEKTPOOYCOB M JPYTUX JIEKTPUUECKUX YCTPOUCTB IS
HepeMELIEeHHU.

8. Pa3BuTHE aKBamlOHUKH ¥ THAPONIOHHKH [43, 44].

KymonpHbIl 10M-IOCENIOK CXeMaTHYHO TIOKa3aH Ha pUCYHKE 1.

U3 ananmusa pucyHka 1 MOXXHO BBIJECNUTH CIEAYIOIINE OCHOBHEIC
CTPYKTYpHBIE 3JIEMEHTHI KYIIOJIBHOT'O JIOMa-II0CEJIKA:

— Kymnou (Kpbla);

— KuJjas 4acTh (KBapTUPBL);

— TapaK U KOJbIIeBas aBTOAOPOra;

— CBaifHBIA QyHIAMEHT.

Ioctpoiika Kymona JO/bKHA OBITh BBINOJHEHA W3 MPO3PayHOTO
Marepuara.

CBETONPOHMITAEMYIO KPBITITY chepraecKoit OpMBI MOKHO CHIEJIaTh
HE TOJNBKO U3 CTEKJIa, HO M U3 Oojiee MPAaKTUYHBIX U O€30MacHBIX

MTOJIMMEPHBIX MAaTEPUAJIOB, HAIPUMED, TOJIUKapOOHATa, aKPUIOBOTO CTEKIIA
nin ETFE-mem6panst [1-17, 20].

BapIraHT DOCTPOEHII KYMOTA ¢ Ieldb0 odecledeHIs
JYHIIEro CXo/Ia OCAIKOB (CHET, JO0AIb) I LU

= — dliapemy

ARTOMATHTECKITTT ‘
poSOTI3IpOBAHHET .
| MycopocHeroydopmik s o

TIpo3padHEIi
KYIIOT (KpBIIa)

IIxomsl ¢ oHTaltH
KJlaccaMIl, JIeTeKIle
KorsIepoii cazibl, MarasmHeL,
MHOTO3Ta/KHEI LeHTPBI pa3BiedeHri
oM nTI

=
[ETONOBEIE
JIepeRbA 1T

KYCTAPHIIKI Beicota 50M

L 3

] TapaKe! 11 IlenTpansHasT
/ﬂempcmoémeﬁ omopa liﬁona
Komsuesasz |: | :l | l

aBTOIOpOra ‘
CBart B 3eMiIe | | | | | | | |

Pucynok 1 — CxeMa KynoJIbHOT'O JOMa-MOCENKa

[Bricota 100M

KBAPTIIPET

CrtoBoit croff
(yHIaMeHTa

[Tonmnkap6oHaT OTHOCHTCS K Hamboyiee TOMYJSPHBIM BapHaHTaM
OJyiarofapsi CBO€i MPaKTUYHOCTH M YHUBEPCAITBHOCTH.
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[lo cremeHu cBeTONMPONMYCKAaHUS TOJUKAPOOHAT HE YCTYIAeT
CHIIMKATHOMY CTEKJy, IIPU 3TOM Tropasao Oosiee Oe30maceH, MOCKOIbKY HE
paccelimaeTcss Ha MENKHE OCKOJKH TPH CIly4alHOM TOBPEKICHHU.
ITonpazaensercs Ha cotoBbrit (IIKC) n moHomuTHBIH (ITKM).

Homusunannxnopua (I1BX) — ornuyaercss xopomeid THOKOCTBIO U
HeOoNmpIINM BecoM. BrimyckaeTcs B (opmaTe JHCTOB ¢ ONpeneseHHBIM
pasMepoM, a TakKe pPYJIOHOB. XOpOIIO pEXEeTcs W He Harpyxaer
KOHCTPYKUMH.  BblgepikuBaeTr  BO3IEHCTBHE  OCAaIKOB,  COXpaHSET
TEOMETPUUECKYI0 CTaOMIIBHOCTh IO/ BO3ACHUCTBHEM yJIbTpadHoeTa.
I'magxast TOBEpXHOCTH CIIOCOOCTBYET OBICTPOMY OTBEEHHUIO BOJIBI M CHETA.

CrpourtenbHass MeMOpaHHAas  TEXHOJOTHs, OCHOBAaHHas  Ha
UCTIOJIb30BAaHUHM KOMITO3UITMOHHOTO TIOJIMMEPHOTO MaTepHaia-TuICHKH
ETFE [1-9] (ETFE - ethylene tetrafluoroethylene wmu O3TDPD —
STUIICHTETPA(TOPITUIICH, WIH YacTUYHO (HTOPHPOBAHHBIN COMOIHMEDP
ITHJICHAa M TeTpadTOpITHIICHA), 00IagaeT KOMIUIEKCOM IPEHMYILIECTB MO
CPaBHCHUIO C TPAJAUIMOHHBIMH TEXHOJIOTUSAMHU. OTH TPEUMYIIECTBA
CTPOUTENHFHOW MEMOpPaHHOW TEXHOJOTMH OCHOBAaHBI HAa YHUKaJbHBIX
¢usuko-xumuueckux cBoiictBax T1uieHkn ETFE, koTtopele sBisoTCs
pe3ylbTaTOM MHOTOJIETHETO LHMKJIAa HCCIENOBaHUM, pa3paboToK H
WCTIBITAHUH, MPOBEJEHHBIX 3apyOeKHBIMH M COBETCKUMH YYE€HBIMH. BbuT
CO3/IaH JJIl KOCMHYECKOM OTpaciy.

B mocneanue pecarmnervs GTopHoiauMepHas MeMOpaHa aKTHBHO
MOKOpSIET TOJIFOCAa HAIlleld IJIaHeThl. OJTOT HWHHOBAIIMOHHBIA MaTepHal
WCTIONB3YETCA IS CTPOUTENHCTBA OOBEKTOB PA3IMYHOTO HA3HAYCHHS B
Apktuke u AHrtapkTune. dropromuMepHas TUIGHKA MOXET Oe30macHo
JKCILTYaTUPOBATHCS B AKCTPEMAJbHBIX YCIOBUSAX MPU TEMIEpaType Jo -
200°C. TTomsipHBIC MOPO3BI HE MEHSIOT SKCILTyaTAIMOHHBIX XapaKTEPHCTHK
(roprionumepHoit MeMOpaHbl. [Ipu 3KCTpeMallbHO HU3KHX TEMIIEpaTypax
MaTepHaj He TepsieT CBOeH POYHOCTH, DIACTUYHOCTH M U3HOCOCTOMKOCTH.
IIpounas u ynpyras MeMOpaHHass KOHCTPYKITHS YCTOWYNBA K CHIILHEHUIITIM
BETPOBBIM U CHETOBBIM Harpy3Kam.

Jis kynonooOpa3Hoii KPBIITH HEOOX0[uMa KpyTiaasl dKulas 4acTh.

[Ipumepsl  CTpOUTEIHCTBA KPYIJIBIX JIOMOB U KYIOJBHBIX
koHCcTpyKIuit B Poccun 1 CCCP npencTaBieHBI HUXKE.

JBa xpyrasix goma [21] MOCTpOEHBI MO MPOEKTY apXUTEKTOpa
Eprenus Cramo u uHxkeHepa Anekcanapa MapkenoBa — nepBsiif B 1972
rony Ha yi. Hexxunckoi, Bropoit B 1979 romxy Ha yi1. JIoBXKEHKO.
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Pexonctpykuusa nerenmpapuHoro «Onumnuiickoro» [22] — camblit
MacCIITaOHBIA CIIOPTHBHBIA MPOEKT MOCKBEI. 371€Ch MOSIBUTCS LEBIA TOPOJ
criopta. «OIUMITUACKHI TPEBPATUTCS B OJUH M3 CaMBIX COBPEMCHHBIX H
TEXHOJIOTMYHBIX MHOTIO(QYHKIIMOHAIBHBIX KOMIUIEKCOB HE TOJBKO B
Poccun, Ho 1 BO Beeit Erpone (puc. 3).

B TR

(-
4
p
< o
Pucynoxk 3 — IIpumep cTpouTensCTBa KYMOIBHBIX KOHCTPYKIUH B Poccuu
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OCHOBHEIC XAPAKTCPUCTUKU DJOTUX TMPOCKTOB TMPCACTABJICHBI B

Tabaure 1.

Tabnumna 1 — XapakTepucTUKY, peaTn30BaHHBIX TPOEKTOB KPYTIIBIX JOMOB
1 KyNOJBbHBIX COOPYKEHUH

HaumenoBanue . .
Kunoii nom Kunoii tom Cnoprkomiuiekc
XapaKTePUCTHKHU
r. Mocksa, yiI.
r. Mocksa, yi. | r. Mocksa, yi1. Y
Anipec mpoekTa IIpocniekt Mupa,
Hexwunckast JloBxxeHKO Lo
«OIMMITUHACKHI
"o mocTpotiku 1972 1979 2026
JlnameTp Konba, M 155 155 300...315
BricoTa, MeTpoB mian o .
P o 9 sraxeit 9 staxei 80
KOJIMYECTBO dTAKEH
KonmdaecTBo kBapTHp 913 936 -
Komnnuectso
26 26 -
TIOTHE3]I0B
KomuuecTBo apok 6 6
JUUTSI BXO/Ia BO JIBOP
Tun KOHCTPYKIMH MMaHEeIbHBIN TMaHEeIbHBIN MOHOJIUTHBIIN
CTOHMMOCTD IIPOEKTA,
P H/1 ~39
MIpA. pyoO.

B 331’[0.1'[5[]3]:6 AKTHBHO pPa3BUBAIOTCA TCXHOJIOTHMHU CTPOUTCIILCTBA

cBaifHbIX (¢yHmameHtoB. [lociemHue pa3pabOTKM HANpaBleHBl Ha
CTPOUTETLCTBO OXJIAKIAEMBIX OCHOBAHUHN COOpYyKeHUH [24] — cxeMaTUIHO

OpCaACTAaBJIICHO Ha PUCYHKE 4,
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KOHAEeHCaTOpHbIA Griok

Pucynok 4 — OcHOBaHUsI COOPYKEHUH C TOPU30HTAIBHBIM OXJIAXKICHUEM

C wucnonbp3oBaHueM MeTOMUKU [19] OBUIM BBIIOTHEHBI OLEHKH
MacChl U CTOUMOCTH CTPOUTEIHCTBA MHOTO3TaXHOTO JioMa 0e3 ydera padoT
B YACTH OTJEJIIOYHBIX, CAHTCXHHYECKHX, DICKTPOTEXHHYECKUX pabdoT,
paboT MO yCTAaHOBKE MOKAPHON CUTHAIH3AIINY.

Macca 1 CTOMMOCTh KyIloja B 3aBUCHUMOCTH OT €ro ruiomaau [45]
rmocyrTana 0e3 yuera CTpOUTEILCTBA €r0 CHIIOBOTO KapKaca.

OCHOBHEBIE pe3yIbTaThI IPEACTABICHEI B TAOIHUIIE 2.

B cnyuae ucnons3oBanus ETFE-mienku s matepuana Kyrosa
MOJIy4EHBl  CIIEAYIONIHE  pPEe3ylbTaThl  PACUYETOB, WILTIOCTPHUPYIOIINE
HE3HAYUTEIHFHOCTh MAacChl U CTOMMOCTH MaTepHalia Kyrosa:

— nmons Maccel kynona cocrtasiger 0,05...0,07% oT wmacchel
KOHCTPYKITUH JIECATUITAKHOTO KPYTIIOTO JIOMa;

— pmons crouMocTd kymona coctaBiaser 0,05...0,06% ot
CTOMMOCTH KOHCTPYKIIMH JECATHATAXKHOTO KPYTIIOro JI0Ma.
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Tabnuna 2 — BapuadTel HOCTPOWKH KYTOJIBHOTO I0Ma-IIOCEITKa

Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9

10

=
S
© 2
(¢}
-

300 300 300 300 300 155 | 155 | 155 155 155
KyTiojia

(D), m

BricoTa
KyToJia 60 60 60 60 60 60 60 60 60 60

(h), m

Paguyc
KyrnoJa
B
ocrosan | 150 | 150 | 150 | 150 | 150 | 77,5 | 775 | 775 | 775 | 77.5
nn
(=D/2),
M
Paguyc
cdepst
E‘gﬁ?ﬁi 2157’ 2157’ 22.7’ 2157’ 2157’ 80,1 | 80,1 | 80,1 | 80,1 | 80,1
h%)/2h),

M

IInoman
b
kymona | 8199 | 8199 | 8199 | 8199 | 8199 | 301 301 301 | 30178, | 301
(Sxyn=2 5,6 5,6 5,6 5,6 5,6 78,9 | 78,9 | 78,9 9 78,9
nRh), M
KB.

Kosmmue

CTBO 2 2 2 2 3 2 2 2 2 3

CIIOEB,

IIT.

Ma;;'p“ K | e | mex HEX ETF | TIK | TIK | TIB | IBX+ | ETF
M E M C X | kc | E

KymoJia [IKC

VYensH 1.25

pitBec, | 7.2% | 13% | 12% | 2 035 | 72% | 13% | 12% | 125% | 0,35

Kr/m>,

Tlemasa | 3000 | 300 | 1200 | 750 | 10 | 300 | 300 | 120 | 750 10
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Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9
10

™)
(=]
(=]

M,
py6ueii

Macca
KyToJia,
T

1180 | 213, 196, | 205, 434,

86,1 78,5 | 72,4 75,4 31,7

Croumo
CThb
Marepua
J1a, MJIH.

pyo.

492, 196, | 123,

8 0

181,

49,2 1

2,5 18,1 | 72,4 453 0,9

OCHOBHbIE TEOMETPUYECKHE Pa3MEpBI

Breman
it
JiameTp

JomMa, M

300 300 300 300 300 155 | 155 | 155 155 155

Jmnaa
BHEIIHE
i 942, | 942, | 942, | 942, | 942, | 486, | 486, | 486,
OKPYXKH 48 48 48 48 48 95 95 95
ocTH
JoMa, M

486,95 486,

T'nyoun
a
HO/bE3 /L
a
(pasmep
60KOBOM
CTEHBI),
M

18 18 18 18 18 18 18 18 18 18

Buytpe

HHHH 264 | 264 | 264 | 264 | 264 | 119 | 119 | 119 | 119 | 119
JIaMeTp

JIoMa, M
JmHa
BHZTEeH 829, | 829, | 829, | 829, | 829, | 373, | 373, | 373, | . oo | 373,
¢ 38 38 38 38 38 | 85 | 85 | 85 , 85
OKPYKH
OCTH
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Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9
10

=
o
=
o
=

=
>3
=
=

MOBE3T
a (o
(ponrty)
.M
Kommae
CTBO 259 | 259 | 259 | 259 | 259 | 11,6 | 11,6 | 11,6 11.68 11,6
MOBE3] 2 2 2 2 2 8 8 8 ’
OB, IIIT.
Oxpyrn
cHHe
KOITIE:CC 26 | 26 26 | 26 | 26 | 12 | 12| 12 12 12
MOBE3]T
OB, IIIT.
Pasnoct
b
BHEIIIHE
it u 13, | 113, | 13, | 13, | 13, | 13| 13, 13, | 0] 113,
BHYTPEH 10 10 10 10 10 10 10 10 ’ 10
Hel
JUIAHH,
M

[upuna

BHCHIHET

np(i:Ma 4,35 4,35 4,35 4,35 435 | 942 | 9,42 | 9,42 0.425 9,42

0 0 0 0 0 5 5 5 ’
MEXTY
TOTBE3T
aMH, M

32 32 32 32 32 32 32 32 32 32

OCHOBHBIC CTOUMOCTHBIC ITOKa3aTeIIN

Croumo
CThb
Marepua | 12,0 12,0 12,0 12,0 12,0 | 12,0 | 12,0 | 12,0 12.092 12,0
JIOB 92 92 92 92 92 92 92 92 ’ 92
JTaKa,
MUJIH.
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Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9

10

pyb6.

Croumo
CTh
HUHCTPY
MEHTOB
DTaxa,
MJTH.

pyb6.

199 | 199 | 199 | 199 | 199 | 199 | 19,9 | 19,9
50 50 50 50 50 50 50 50

19,9

19,950 50

Cronmo
CTh
Marepua
JI0B 3,70 | 3,70 | 3,70 | 3,70 | 3,70 | 3,70 | 3,70 | 3,70
Hapyxn 8 8 8 8 8 8 8 8

3,708 3,70

Cr,MiH.
pyo.

Croumo
CThb
MHEIPY 1001 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01
MCHTOB
Hapyxu
Cr, MTH.

pyb6.

0,015 0,01

Cronmo
CTb
MarepHa
JI0B
Kposiu,
MJIH.

pyo.

0,33 | 033 | 033 | 033 | 0,33 | 0,33 | 0,33 | 0,33 0,33

0,330

Cronmo
CThb
MHCIDY | g 64 | 8,64 | 8,64 | 8,64 | 8,64 | 8,64 | 8,64 | 8,64
MCHTOB
Kposiu,
MIJIH.

pyo.

8,643 8,64

Komaae | 10 10 10 10 10 | 10 | 10 10 10
CTBO
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Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9
10

JTaXkeH,
IIT.

Croumo
CTb
JTaXkeH,
MUTH.

pyo.

3163 | 3163 | 3163 | 3163 | 3163 | 147 | 147 | 147 | 1470,9 | 147
81 81 ,81 81 81 0,96 | 0,96 | 0,96 6 0,96

Croumo
CTh
Hapyxu
Ct, MJIH.

pyo.

964, | 964, | 964, | 964, | 964, | 445, | 445, | 445,
14 14 14 14 14 00 00 00

445,

445,00 00

Croumo
CTb
Kposiu,
MJIH.

pyo.

172 | 17,2 | 172 | 172 | 17,2 | 12,6 | 12,6 | 12,6 12,6

12,60

Croumo
CTh
xuimoit | 4145 | 4145 | 4145 | 4145 | 4145 | 192 192 192 | 19285 | 192
YacTu, ,16 ,16 ,16 ,16 16 8,56 | 8,56 | 8,56 6 8,56
MJIH.

pyo.

Croumo
CThb C
KyIOJIO
M, MJIH.

pyb6.

4637 | 4194 | 4342 | 4268 | 4147 | 210 | 194 | 200 192
1973.8 95

C noneit
croumoc | 1,11 1,01 1,04 1,02 1,00 | 1,09 | 1,00 | 1,03
™ 87 19 75 97 06 39 94 76
KyIoJja

1,00

1,0235 |

Hons
CTOMMOC
™
KynoJia
B
MPOLIEHT
ax, %

1.8 1,19 | 475 | 297 | 0,06 | 939 | 094 | 3,76 | 2,35 0,05
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Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9
10

(OCHOBHBIE MaCCOBBIC TTOKA3aTEIN

Macca 477, | 477, | 477, | 477, | 477, | 477, | 477, | 477, 4773 477,
JTaxa, T 3 3 3 3 3 3 3 3 ? 3
Macca

HAPYAH a6 1] 26,1 | 26,1 | 26,1 | 26,1 | 26,1 | 26,1 | 26,1 | 26,1 | 26,1
BIX CTCH,

T

Macca
JTaxa c
HapyXH 503, 503, 503, 503, 503, | 503, | 503, | 503,
BIMHU 4 4 4 4 4 4 4 4
CTeHaMU
,T

5034 | 203

macca

KPOBIIH

MOIBE3
a, T

213 | 213 | 21,3 | 213 | 21,3 | 21,3 | 21,3 | 21,3 | 213 | 213

Macca
SKHIIOH
qacTH 1314 | 1314 | 1314 | 1314 | 1314 | 606 606 606 | 60662, | 606
oe3 36,2 36,2 36,2 36,2 36,2 | 62,8 | 62,8 | 62,8 8 62,8
KyroJia,
T

Mmacca

KIIOR 14356 1 1316 | 1316 | 1316 | 1315 | 610 | 607 | 607 | 60738, | 606
HaCTHC 69 | 494 | 33,0 | 412 | 223 | 974 | 413 | 353 3 94.5
KyIIOJIO
M, T
Caoneid | 6 1 100 | 100 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 Loota | 1,00
Maceel | g 16 15 16 07 | 72 | 13| 12 | " 05
KyIoJja
0JIS
MacCChbI
Kyr:’“a 0,90 | 0,16 | 0,15 | 0,16 | 0,07 | 0,72 | 0,13 | 0,12 | 0,12 | 0,05
MIPOLEHT
ax, %
OCHOBHLIC JAHHBIC 110 KOHPI‘ICCTBy )KPITeJ'IeP’I
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Bapuantbl
KYIOJILHOTO
nocejka
1
2
3
4
5
6
7
8
9
10

KOJIMYEC
TBO
SKHJIBIX
KBapTUP
Ha
JTaXe
KOJIMYEC
TBO
SKHJIBIX 416 416 416 416 416 192 192 192 192 192
KBapTUP
B JIOME
cpexHee
KOJIMYEC
TBO
YEeJIOBEK 3 3 3 3 3 3 3 3 3 3
B OJIHOM
KBapTUP
e
KOJIN4eC
TBO
JKHATETIE 1248 | 1248 | 1248 | 1248 | 1248 | 576 | 576 | 576 576 576
HB
JioMe

* — 3HAUEHHE 3a1aHO MIPH TOJIIUHE OAHOT'O CJI0A 6 MM

YyunuThIBas HE3HAYUTEIHHYIO OO MAacChl U CTOMMOCTH KyIoJja U3
tpexcnoitHoit ETFE-mienku mo cpaBHEHUIO ¢ TUMOBBIMU KOHCTPYKLIUSIMU
CYIIIECTBYIOMINX TIPOSKTOB KPYTIIBIX M KyMOJBHBIX TOMOB [21, 22], a Tarkke
dbyagamenTa a1 HuUX [24], TEXHOJIOTHH CTPOWTEILCTBA KYIOJBHBIX
ITOCEITKOB-IOMOB MOXXHO PacIpOCTPaHUTh Ha CTPOUTEIHCTBO KYIOJIBHOTO
ropojia (puc. 5) 1 1ajee Ha 3acelieHUE Bcero 3amnosipbs (puc. 6).
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OrnpecHITeIbHEIT 3aB0X

BeTposBepreTIIecKas 11718 TOPOJIOB Ha Geperax
SIEKTPOCTAHIIL CEBEpPHEIX Mopeit

KyIIOMBHELE [IOCIIKII
KynonBHEIE IapKOBO- BeTposHepreTiIeckas
Da3BICKATEIBHBIC 3MeKTPOCTAHIILT
LEHTPE! |
OUIICTHEIE s
COOPYKEHILT
B ; z j : : : : i ;: Bli03HepreTiecKas
i i : i 3MEeKTPOCTAHIILL
A

ToHHETBHBIE
(KYTIOTBHEIE) IOPOTIT KyTIOBHEIE CalIbl-
Qropos

Pucynok 5 — Cxema KynosiabpHOTO ropoaa

[Ip 3TOM, CTPOWTENHCTBO KYIOIBHBIX TOPOJOB B 3amoispbe
YCIIOBHO MOKHO pa3fIeluTh Ha 2 ouepenu (3Tamna):

— 1-s odyepenp — CTPOUTENHCTBO KYTOJNBHBIX JOMOB-TIOCENIKOB B
CYIIECTBYIONIUX HACEIECHHBIX MYHKTax 3aIoiisiphbs C 3aMEHON aBapHUHOTO
kuyoro GoHma;

— 2-s1 ouyepeqlb — CTPOUTEIHCTBO HOBBIX KYIIOJIEHBIX TOPOJIOB B
3anonsipse.

OnBIT CTPOUTENBCTBA KYIOJBHBIX TOPOJOB B 3amojisipbe MOXKET
OBITH pAcCIpOCTpaHEH M Ha JPYTHE€ PETHOHBI C HHU3KOTEMIIEPATYPHBIM
KJIMMATOM JIJIsI TIOBBITIICHUST KOM(OPTHOCTH MPOKUBAHYSL.
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CeBepHbIit NONAPHbLIA 4,
Kpyr A
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YorBEmCEOE

APKTHYeCKas
KYNOTBHAT eNesHas &y
1T aBTOZIOpOTa
1o Tpasime A3P

Macat 195 000180
= CxXeMa pacTIoNoKeH I
KYIOIBHBIX TOPOJIOB
@ 1-if ouepenn
@ 2-i1 ouepem

PI/ICYHOK 6 — Cxema 3aceleHus 33HOJ’Iﬂp};5{ IIpU CTPOUTECIIBCTBC KYIIOJIbHBIX
TropoaoB

AHanu3 NOMyYSHHBIX PE3yJIbTATOB MO3BOJIAET CACIATh CISAYIOIIHIES
OCHOBHBIC BBIBO/IBI.

1. OcBoenne 3amoisipbss TECHO CBSI3aHO C  IOBBIIICHUEM
KOM(OpPTHOCTH TPOXXWBAaHUS B JAHHOM pETHOHE, YTO MOXET OBITh
JIOCTUTHYTO 3a CYET CTPOUTENBCTBA KYIOJIBHBIX JIOMOB-TIOCEIKOB C
COEIMHEHHEM UX KYNOJIbHBIMHU JIOPOTaMHU.

2. KynonpHBIM  JOM-TIOCEIOK  MOXKET OBITh  IOCTPOEH ¢
HCTIONIb30BAaHUEM CYIICCTBYIOIIMX THUIOBBIX TPOCKTOB CTPOUTEIILCTBA
KpyrabIX JOMOB Ha 0a3e CBaliHBIX (DYHIAMEHTOB WM OXJIAXIaeMbIX
OCHOBaHMII.

3. B ciayuae ucnions3oBanus ETFE-tuteHkn st MmaTepuana KymoJiia
MOJIyYCHBI  CIICAYIONINE PE3YJIbTaThl PacyeToOB, KOTOPHIC HATJISIHO
JEMOHCTPHUPYIOT HE3HAYUTEIHHOCTh JIOMOJHHUTEIBHBIX CTPOUTEIBHBIX
pECYpPCOB Ul BO3BEACHHS KYNOJHHOW KOHCTPYKIIMM Ha 0a3e THITOBBIX
KOHCTPYKITUH KPYTJIBIX JIOMOB:

— nmons Maccel kymnona cocrtasiger 0,05...0,07% oT wmacchel
KOHCTPYKITUH IECATUITAKHOTO KPYTIIOTO JIOMa;

— gmons cromMocTH Kkymoma coctaBiaser 0,05...0,06% ot
CTOMMOCTH KOHCTPYKIIHH JECITHAITAKHOTO KPYTIIOro JOMA.
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4. YuutbeiBasg HE3HAYUTEIBHYIO JOJII0 MACChl U CTOUMOCTH KYIIOJIa
u3 tpexcrnoitHoi ETFE-mneHku 1O  CpaBHEHHIO C  TUIOBBIMH
KOHCTPYKIUSIMH CYIIIECTBYIOIINX ITPOEKTOB KPYTJIBIX U KYTIOJIBHBIX JOMOB,
a Takke (pyHmaMeHTa NI HHUX, TEXHOJIOTHU CTPOUTENHCTBA KYHOJIHHBIX
MOCEJIKOB-TOMOB MOKHO PAaCIpPOCTPAHUTh Ha CTPOUTEIBCTBO KYIOJIBHOIO
ropoja U Jajnee Ha 3acelCHUE BCEro 3amosphbsl.

Cnmcok JIuTepaTypsl
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PEBU3CKAS CKA3KA 1782 I'OJA 110 JEPEBHE SAHAYT'AHOBO
CYHJIBIPCKOM BOJIOCTU YEBOKCAPCKOI'O YE3JIA

A.IL Iletpos,
YyBanickuii TocyJJapCTBEHHbINA arpapHblii YHUBEPCUTET,
r. Uebokcapbl

AnHoTanmsa: Hacrosdmass crTaThsi  TOCBSIIEHA  HU3YYEHUIO
MaTepHayioB YeTBEPTON mepenucH (peBH3WHM) HaceleHUs PoccHiicKoi
UMIIEpUH, B3ATOM w3  ¢oHmoB  UyBamicKoro rocyaapCTBEHHOTO
HCTOPUYECKOr0 apxuBa Mo AepeBHe SnmyranoBo CyHABIPCKON BOJOCTH
Yebokcapckoro ye3na Kazanckoii rydoepaun. B HacTosmmee BpeMs aepeBHS
bonbumioe SAnmyranoBo Haxomutcs B Mapuuncko-Ilocanckom paiioHe
Uysamickoii PecnyOnuku. B cratbe paccMarpuBaeTcs OCHOBHBIC
memorpaduyeckue — TMOKazaTend  —  POXKAAEMOCTb,  CMEpPTHOCTH,
TIOJIOBO3PACTHON COCTaB, MPOJOIDKUTEIBHOCTD JKU3HH JKUTENEH IEepPeBHH
HU3y4yaeMoro nepuoa.

KualoueBble cjioBa: peBH3CKas CKas3ka, JAEpeBHS SIHAyraHoBo,
POJICTBEHHBIE CBSI3H, ITOJIOBO3PACTHON COCTaB, KPECThIHCKAS CEMbSI

REVISION TALE OF 1782 IN THE VILLAGE OF YANDUGANOVO
IN THE SUNDRY VOLOCTbBH OF THE CHEBOKSAR DISTRICT

A.P. Petrov,
Chuvash State Agrarian University,
Cheboksary

Annotation: This article is devoted to the study of the materials of
the fourth census (revision) of the population of the Russian Empire, taken
from the funds of the Chuvash State Historical Archive, on the village of
Yanduganovo in the Sundyr volost of the Cheboksary district of the Kazan
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province. Currently, the village of Bolshoye Yanduganovo is located in the
Mariinsko-Posadsky district of the Chuvash Republic. The article examines
the main demographic indicators, such as birth rates, death rates, gender
and age composition, and life expectancy of the villagers during the study
period.

Keywords: revision tale, village of Yanduganovo, family ties,
gender and age composition, peasant family

BBenenue. B mocienHee BpeMsi Hadal MPOSABISATHCA HHTEPEC
obImecTsa K HCTOPHHM CBOETO HApoOJa, CBOMM KOPHSIM, CBOCH Majoi
poaune, e¢ mpouuioMy. Mosi Manas poauHa — AepeBHs SHAYraHOBO, 37€Ch
S POJTUIICA, 3[IECH ST BBIPOC, 3/1€CH POAMIINCH U JKWJIH MOH POJIUTENH U IE]IBI.
Cpenn  MHOXECTBAa  apXWBHBIX  JIOKYMEHTOB, HCIIONB3YEMBIX B
TEHEATOTUYECKUX UCCIEIOBAHUAX, MOKHO BBIICIUTh pEeBU3CKUE CKa3Ku. C
1719 mo 1858 r. ObLIO IPOBEICHO ACCATh PEBU3UI (TIEPEIUCEii), OCHOBHOM
HeNbI0 WX TPOBEACHMS ObT  y4€T  HACENeHHUs, MOJJIeKaIIero
HAJIOTO00JI0KCHHIO.

MBI OrpaHUYWINCH PACCMOTPEHUEM OJHOTO Cejla, HO BO3MOXKHO
pacmpenye reorpapudeckux MacmTadoB. VcTopus 1epeBHA HUKEM paHee
HE MU3y4YeHa U He OMHMCaHa, TOJIHKO YAaCTHYHO MPEICTaBICHA B PAHHUX MOUX
pabortax [1-7]. WHTepecHbIe CTpaHUIIBI W3 JKU3HU KHUTENCH, BO3MOXHO
yTpadueHbl. Ho xodercs y3HaTh W COXpaHHUTH €€ WUCTOPHIO IS OyAyIIHX
MTOKOJICHU

Heas u 3apaum ucciaenoBanus. llenpio uccienoBanuil sBIseTcs
U3YYCHUE W COXPAaHCHHE WCTOPUU JIEPEBHH IS OYIyNIUX IMTOKOJICHUH.
3amadeit paOOTHI SABISETCS aHAJINM3 M CHUCTEMAaTH3allUsl MAaTepHaJioB
yetBéproil peBu3un 1782 roma B Poccuiickoil umMmepun mo JepeBHE
SIanyraHoBo.

Marepuajibl U MeTOAbl HccienoBaHus. lcrounnkoByro 6a3y
JTAHHOTO MCCIIEAOBAHMS COCTaBMIIA PEBU3CKas ckaska 1782 roma nepeBHH
SnpyranoBo w3 ¢GoOHIA TOCYNAPCTBEHHOTO HMCTOPUYECKOTO apXuBa
Uysamickoii Pecriyonmuku [8]. B ocHOBY MeTOAMKH HCCIEHOBaHUS
MOJIOKEHBI aHallU3 W CpPaBHEHHE apXWBHBIX HCTOYHHKOB, 00paboTKa
CTATUCTUYECKUX JTAHHBIX, COLIMOJIOTUYCCKUN METO/I.

PeBusckas ckazka oT MapTa Mecsma 1782 roma mo JepeBHE
SanyranoBo Kazanckoit ryoepann YeGokcapckoro yesma CyHIBIPCKOM
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BOJIOCTH, COCTaBJICHHAas Ha KpEIICHHBIX T'OCYJapCTBEHHBIX KPECThSIH
MYKCKOT'O U KEHCKOTO I10JIa YyBaIlICKOW HAIIMOHALHOCTH TPE/ICTaBIIcHA B
tabnure 1.

B nepeBne Torma Omuto 38 ABOPOB CO CpemHEH YHCICHHOCTHIO
JIBOPa OKOJIO YETHIPEX YEIIOBEK.

Ta6mmma 1 — PEBU3CKAS CKA3KA 1782 roma mapta Mecsia Kazanckoi
ryoepuanu Yebokcapckoro yezna CyHIBIPCKOI BOJIOCTH JIEPCBHH
SHpyraHoBo, cocTaBICHHAS Ha KPECThsH M3 KPEUICHHBIX YyBalll
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PesyabTaTrbl ucciegoBanust U ux o0cyxaeHue. B peBusckoit
CKa3Ke TIOMHMO CIHCKAa JKUTEJNeW JepeBHUM (DUKCHPOBAU TaKXKe W
POJICTBEHHBIE CBSI3M B IMpeleiNax KakKIOoW ceMbH. JTa HHGOpMaIus
MPEJICTABIACTCS  YPE3BBIYaiHO  B&XKHOM A TEHEaJOTHMYecKhX
HCCIEOBAHUM, MOCKOIBKY OHA MO3BOJIAECT CTPOUTH BOCXOMSIINE LEMOYKU
OT CBIHA K OTIY, A€AY U T.1.

Ha nmens cocTaBnenus mepenucy B aepeBHe SIHIyraHoBo ObLIO 78
YEeJIOBEK MYXKCKOTO moja u 68 uenoBeK *KeHCKoro moia. [lo cpaBHeHHIO C
niepernucbio 1762 ronma (Torga ObLIO 68 YEIOBEK MYKCKOro moja u 67 —
JKeHCKoro Tojia) Ha 11 dYemoBeka OoJbIle, YTO TIOKA3BIBA€T POCT
YHUCIIEHHOCTH HACEJICHHS JIEPEBHHU.
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Ha poct uncneHHOCTH HaceleHHs BIUSET BBICOKAs OIS AETeil B
BO3PACTHOM CTPYKType HacelleHUs aepeBHH (Ta0ir. 2). Tak Mamp4ukoB oT 0
1o 9 met gons coctaBiseT 26,9 %, a aeBouek — 26,5 %, 4TO COOTBETCTBYET
MPOTPECCUBHOMY THITYy BOCIIPOM3BOJICTBA M BO3PACTHOW CTPYKTYPHI
JKUTENeH epeBHU.

Tabmuna 2 — [MonoBo3pacTHas YHCICHHOCTH KUTEINIEH IEPEBHHU 10
pe3yiabTaTaM PEeBU3CKON CKa3KH

Bospacr My:KCKOro moja 7Kenckoro noja
JKUTesei KOJINYECTBO B NIPOLIEHTAaX KOJINY€ECTBO B NPOLIEHTAaX
70 —74 3 3,85 - -
65 - 69 - - - -
60 — 64 1 1,28 3 4,41
55-59 4 5,13 1 1,47
50-54 2 2,56 2 2,94
45-49 7 8,97 2 2,94
40 — 44 4 5,13 5 7,35
35-39 3 3,85 4 5,88
30-34 3 3,85 3 4,41
25-29 3 3,85 4 5,88
20 —-24 10 12,82 7 10,30
15-19 6 7,69 8 11,77
10— 14 11 14,10 11 16,18
5-9 9 11,54 13 19,12
0-4 12 15,38 5 7,35
Hroro 78 100 68 100

BeiBoabl. TakuM 00pa3oM, HA OCHOBAaHUH APXHMBHBIX MaTEPUAJIOB
yAAJIOCh YCTAaHOBUTH, YTO MaTepuaiasl mepenucu 1782 roma SBISIOTCS
HaubOoiee [JOCTOBEPHBIM U TIOJMHBIM HCTOYHHKOM JJISI  M3y4YCHHS
POJICTBEHHBIX CBSI3€¥ MEKITYy COBPEMEHHBIMH JKUTEIISIMU ICPEBHU borbIioe
SHyraHoBo.
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LEARNING AND LEARNING SELF-CONFIDENCE
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Annotation: Independent learning is an important approach for
cultivating students’ core competencies in modern higher education, and
self-checking behavior, as a key component of independent learning,
potentially affects learning outcomes and psychological states. This study
involved 566 undergraduates and used a seclf-designed questionnaire
measuring students’ learning self-confidence (including items on self-
checking frequency and self-confidence scale) to conduct an empirical
analysis.The results indicated that the overall frequency of self-checking
behavior was high, with 88.3% of students ‘“always” performing self-
checks; self-checking frequency was significantly positively correlated
with learning self-confidence (r = 0.62, p < 0.01); students in the high-
frequency self-check group had a significantly higher average self-
confidence score (3.96 = 0.90) than the low-frequency group (3.58 £ 0.90),
and the proportion of high-score students was 3.7 times that of the low-
frequency group. Analysis of demographic variables showed no significant
gender differences, while grade and major had certain effects. The study
demonstrates that regular self-checking behavior contributes to enhancing
university students’ learning self-confidence and provides practical
implications for optimizing independent learning guidance and
differentiated teaching strategies in higher education. This study offers
empirical evidence for understanding the relationship between independent
learning behavior and learning psychology.
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KOPPEJIASIIMOHHOE NCCJIIEJOBAHUE
CAMOITPOBEPAIOIIEI'O IOBEAEHUA CTYAEHTOB
P CAMOCTOSTEJBHOM OBYYEHUN
M UX YYEBHOM YBEPEHHOCTH

IIn Y:xaon3un,

MarucTpaHT, e1aroruka

C. I'puneBuy,

K.T.H., JOII.,

Bbenopycckuil HalMOHaIbHBINA TEXHUYECKUN YHUBEPCUTET,
r. MuHCK

AnHoTamus: CamocTrosTedpbHOe 00ydeHHEe SBISIETCS BaXXHBIM IS
(hopMHpOBaHUS KITIOYCBBIX KOMITCTEHITHI CTYICHTOB, 2 CAMOIIPOBEPSIOIICE
MOBE/JICHUE KaK €ro KOMIIOHEHT BIUSET Ha pE3yJIbTaThl OOy4YCHHS U
TICUXOJIOTHYECKOE COCTOSIHWE. B wmcciemoBanmy TpuHSIIM ydacTre 566
OakamaBpoB, W [UISl aHaJIW3a WCIIONB30BAJICS ABTOPCKUH OIMPOCHUK,
M3MEPSAIONINA  YacTOTy CaMOINPOBEPKH H  Y4YEOHYIO YBEPEHHOCTD.
Pesynpratel mokazamu, uro 88,3% CTYIOEHTOB pETYISPHO TIPOBOISAT
CaMOTIPOBEpPKYy, €€ [YacToTa WMEET TOJOKUTEIBHYI0 KOPPENALHUI0 C
yBepeHHocThlo (r = 0,62, p < 0,01). Cpenumii 6am1 yBEpeHHOCTH B
BEICOKOYAacTOTHOH rTpymme (3,96 £ 0,90) Obul  BbIIIE, YeM B
Hu3kodactoTHOU (3,58 £ 0,90), a TeHAEpPHBIX pa3IUYMiA HE BBISBICHO.
HccnenoBanue moATBEPIKIACT, YTO PETYIIAPHAS CAaMOIPOBEPKA MOBHIIIACT
Y4eOHYI0 YBEPEHHOCTH, MPEAOCTABIISAA MPAKTUICCKUE PEKOMEHIAINU IS
ONTHMH3ALNU CAMOCTOSATEIBHOTO O0yUESHHS.

KiioueBble ¢JjI0Ba: CTYICHTH BBICIINX YYCOHBIX 3aBEACHHM,
caMoCTOsITeTIbHOE O0YyYEHHE, CaMOINpoBepsIolliee IOBeAeHHEe, YydeOHas
YBEPEHHOCTh, KOPPEIISALIU

1. Introduction
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Independent learning is considered a crucial approach in modern
higher education for cultivating students’ core competencies. Its main
feature lies in students’ ability to plan learning tasks autonomously,
monitor the learning process, and reflect on the outcomes [1]. Among the
various stages of independent learning, self-checking behavior reflects
students’ ability to monitor their own learning outcomes after completing
tasks and is a key component of self-regulated learning [2]. Through self-
checking, students can promptly detect errors and adjust strategies, thereby
improving learning quality and enhancing their sense of control over the
learning process.

Learning self-confidence, as a psychological state when facing
learning tasks, directly affects learning motivation, persistence, and
resilience [3]. Students with higher learning self-confidence are more likely
to actively engage in learning, allocate time effectively, and tackle complex
or challenging tasks, whereas students with lower self-confidence tend to
experience learning fatigue or rely on external supervision. Especially
across different disciplines, such as technical or theoretical subjects, the
impact of self-checking behavior on self-confidence may vary, making the
study of the relationship between students’ self-checking behavior and
learning self-confidence both practically and theoretically valuable.

International research shows that independent learners tend to
possess higher self-monitoring abilities and self-efficacy, improving
learning quality through self-checking and self-feedback [4]. Black and
Wiliam (2009) noted that formative assessment and student self-monitoring
can effectively enhance learning outcomes. Bandura (1997) proposed the
self-efficacy theory, emphasizing that an individual’s abilities, successful
experiences, and psychological regulation jointly influence their self-
confidence. Domestic studies have found that undergraduates exhibit
various self-regulation strategies during independent learning, with self-
checking frequency being a crucial factor affecting learning outcomes [5].
Some studies indicate that self-checking behavior enhances students’
learning  self-efficacy, indirectly improving academic performance.
However, previous studies often focused on a single factor, had limited
analytical dimensions, and insufficiently explored disciplinary differences,
lacking large-sample empirical analysis and practical guidance [6].

Therefore, this study aims to analyze the relationship between
university students’ self-checking behavior and learning self-confidence
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using large-sample questionnaire data and to examine differences across
grade levels, majors, and gender, providing theoretical and practical
references for higher education independent learning guidance [7] The
research hypotheses are as follows: H1, the frequency of students’ self-
checking behavior is significantly positively correlated with learning self-
confidence; H2, students in the high-frequency self-check group exhibit
significantly higher learning self-confidence than those in the low-
frequency group.

2. Participants and Methods

This study used a random sampling method, selecting 566
undergraduates from multiple universities across different majors,
including 328 males (58.0%) and 238 females (42.0%); 156 first-year
students (27.6%), 189 second-year students (33.4%), 163 third-year
students (28.8%), and 58 fourth-year students (10.2%). The effective
questionnaire recovery rate was 100%.

The research instrument included two dimensions. First, self-
checking behavior frequency was measured by a single-choice question
with options “Always,” “Often,” “Sometimes,” and ‘“Never,” assessing
students’ self-check habits before submitting assignments or completing
tasks. Second, the learning self-confidence scale included eight Likert 5-
point items (1 = strongly disagree, 5 = strongly agree), covering core
dimensions such as goal achievement, handling complex tasks, knowledge
mastery, and overcoming difficulties. The total score ranged from 8 to 40,
with higher scores indicating stronger learning self-confidence. Cronbach’s
a = 0.83, indicating good reliability.

Data were collected through a combination of online surveys and
in-class questionnaires, and analyzed using SPSS 26.0. Methods included
descriptive statistics, Pearson correlation analysis, independent-sample t-
tests, and analysis of demographic variables to comprehensively examine
the relationship between self-checking behavior and learning self-
confidence, as well as potential differences among student groups [§].

3. Results and Discussion

The survey results showed that the overall frequency of self-
checking behavior among university students was high, with 88.3%
“always” performing self-checks before submitting assignments, while a
small proportion of students had lower self-check frequency (Tabl. 1). This
indicates that most students have developed a certain awareness and habit

ISSN 2713-0010 SCIENTIFIC NETWORK PUBLICATION
~92 ~



MHHOBALIMOHHbIE HAVYHBIE UCCIIELOBAHUSA BbINYCK N41-1(69) Sueapb 2026

of self-monitoring in independent learning. However, approximately 11.7%
of students exhibited irregular self-check behavior, possibly related to
learning attitude, time management, or strategy mastery.

Table 1 — Frequency Distribution of Students’ Self-Checking Behavior

(n=566)
Self-Checking Frequency Sample Size Percentage
Always 499 88.3%
Often 42 7.4%
Sometimes 25 4.4%
Never 0 0%

The overall level of learning self-confidence was moderately high,
with an average score of 32.6. High-score students (>35) accounted for
22.3%, while low-score students (<25) accounted for 15.4% (Tabl. 2).
Among the items, “goal achievement ability” had the highest score,
whereas “confidence in learning tedious or complex materials” had the
lowest, indicating that students are more confident in completing clear
tasks but face psychological pressure and lack of confidence when dealing
with complex learning tasks.

Table 2 — Distribution of Students’ Learning Self-Confidence (n=566)

Score Range Sample Size Percentage
>35 126 22.3%
25-34 353 62.4%
<25 87 15.4%

Correlation analysis revealed a significant positive correlation
between self-checking frequency and learning self-confidence (r = 0.62, p <
0.01). Further comparison between different self-check frequency groups
showed that the “Always” group had a significantly higher average learning
self-confidence (3.96 + 0.90) than the “Often/Sometimes” group (3.58 +
0.90,t=6.82, p <0.001), and the proportion of high-score students was 3.7
times that of the low-frequency group (Tabl. 3). This indicates that regular
self-checking not only helps students promptly identify and correct learning
problems, reducing error accumulation, but also enhances learning self-
confidence through cumulative success experiences and strategy
optimization.
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Table 3 — Comparison of Learning Self-Confidence between Different Self-
Checking Groups (n=566)

High-Score
Group Saslil;zle Mg;\)nd: Proportion t p
(=35
3.96 +
Always Self-Check 499 0.90 31.2% 6.82 | <0.001
Often/Sometimes 3.58+ 0
Self-Check 67 0.90 8.5%

Analysis of demographic variables showed no significant gender
differences in self-checking behavior or learning self-confidence. Grade-
level differences indicated that third-year students had higher self-check
frequency and self-confidence than lower-grade students, suggesting that as
students gain learning experience and familiarity with their discipline, self-
checking behavior and learning self-confidence increase. Major-related
differences showed that technical students had higher self-check frequency
and learning self-confidence than students in humanities and social
sciences, possibly due to the emphasis on practical operations and logical
rigor in technical courses, making self-checking more crucial for ensuring
learning quality and mastery of knowledge and skills.

In summary, the results indicate that self-checking behavior is not
only a reflection of students’ behavioral habits but also an important
psychological mechanism for the development of learning self-confidence.
Regular self-checking enhances students’ sense of control over learning
through continuous feedback, strategy adjustments, and cumulative success
experiences, thereby stabilizing learning self-confidence, whereas low-
frequency self-checking may lead to insufficient confidence. This finding
highlights the importance of guiding students to develop effective self-
checking habits and improving learning self-confidence in higher education
practice [9].

4. Limitations and Future Directions

The sample of this study was mainly undergraduates, excluding
students from vocational, junior college, and postgraduate programs, which
limits the generalizability of the findings. Students from different types of
institutions may vary in independent learning habits, disciplinary
backgrounds, and psychological characteristics. Future research should

ISSN 2713-0010 SCIENTIFIC NETWORK PUBLICATION

~ 04 ~




MHHOBALIMOHHbIE HAVYHBIE UCCIIELOBAHUSA BbINYCK N41-1(69) Sueapb 2026

expand the sample scope to cover more education levels and regions to
enhance representativeness and applicability.

Additionally, this study employed a cross-sectional survey,
capturing data at a single time point, which makes it difficult to establish
causal relationships between self-checking behavior and learning self-
confidence. Future studies could use longitudinal tracking or experimental
interventions to verify the causal effect of self-checking behavior on
learning self-confidence, allowing a more scientific assessment of its
impact on learning psychology.

Moreover, the measurement of self-checking behavior in this study
mainly focused on frequency, lacking analysis of methods, depth, or
quality. Different self-checking modes (e.g., self-correction, review notes,
peer evaluation) may have varied effects on learning self-confidence.
Future research could classify self-checking by method and depth to
explore the specific mechanisms of different self-checking patterns.
Furthermore, the study sample mainly included technical and some
humanities/social science students, with tasks limited to general learning
tasks, not fully considering disciplinary characteristics or task complexity
as potential moderators. Future research could explore self-checking
behavior in complex or interdisciplinary task contexts to provide more
precise guidance for independent learning and differentiated instruction in
higher education.

Overall, although this study provides valuable results through
large-sample empirical analysis and theoretical linkage, limitations include
sample scope, research design, and the single-dimensional measurement of
self-checking behavior. Future research that expands sample size, adopts
longitudinal or experimental designs, and refines self-checking behavior
dimensions may comprehensively reveal the influence of self-checking
behavior on university students’ learning self-confidence, providing more
scientific and actionable guidance for higher education practice.
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OT «(MH®OPMAIIMOHHOM KOMIIETEHTHOCTH»
K «<KOMIIETEHTHOCTH B PABOTE C JAHHBIMMN»:
3BOJIIONUSA IIUPPOBOM TPAMOTHOCTH YUAIIIMXCHA
U EE OBPA3OBATEJIBHBIE OCJEJICTBUASA

Yskan L3unpy,

aCIHMpaHTKA TI0 TIeIarOTHKe

T.I'. KoBaseBa,

TIOKTOP (PrITONIOTHH, JIOIL.,

benapycckuit HalIMOHAIBHBIA TEXHUUECKUH YHUBEPCUTET,
r. MuHCck

AnHoranus: [ludpoBas rpaMOTHOCTH B BEICIIEM O0Opa30BaHHUH
BHIIIJIa 332 paMKH TMOWCKA ¥ OLEHKH WH(MOpMalMy MW Tepenuia K
KOMIICTEHTHOCTH B pPa0OTe€ C JaHHBIMA — CIOCOOHOCTH HCIOJb30BaTh
JAaHHBIE KaK JIOKa3aTeJbcTBA B OOyYeHMH, MNPOo(ecCHOHATBHOMN
JIESTeNIbHOCTH M TPaKIAHCKOW JKM3HU. B cTaThe aHaMM3UpyeTcs mepexon
0T «MH()OPMAIIMOHHON KOMITETEHTHOCTH» K «KOMIIETEHTHOCTH B paboTe C
JIAHHBIMW», TIOKa3bIBas, KaK MPAaKTHKH pa0OThl C JaHHBIMHU, CpPeIbl C
MOJIIEPKKON MCKYCCTBEHHOTO WHTEJJIEKTa W HOBBIE TPeOOBaHUS K OIICHKE
M3MEHAIOT 00pa3zoBaTeNbHbIC 3a/1a4ll CTYICHTOB. B cTaTtbe yTBepxmaercs,
YTO KOMIICTCHTHOCTh B Pa0OTE€ C NaHHBIMU OOBCIUHSICT TEXHHUYECKUE
HABBIKM, KOTHUTHBHOE CYXJIEHHE, JTHYECKOE MBIIUIEHHE W YMEHHE
o0marecss B YCIOBUAX Heompeneln€HHocTH. Ha ocHOBe aHanmmza
COBPEMEHHBIX TEOPETHUYECKUX IMOIXOJ0B, 0030pOB H HOBBIX METOJIOB
OIICHKM B  CTaTbe  TNOMYEPKUBAIOTCS  PUCKU,  CBSI3aHHBIE  C
HECTPaBEUIMBOCTHIO, BO3HHUKAIOIINE TIPU MPHHATHN KOMIIETEHTHOCTH 0e3
e€ o0ydeHHs, a TAKKE PAaCCMaTPUBAIOTCA MPAKTHYCCKUE TTOCICACTBUS IS
y4eOHBIX MMPOrPaMM, TIPENOaBAHMS U OIICHKH.

KuaroueBble cjoBa: mudpoBas rpaMOTHOCTh, MH()OPMAIMOHHAS
rPaMOTHOCTH, TPAMOTHOCTH B pabOTe C TaHHBIMU, KOMIIETEHITHNS B paboTe ¢
JNAHHBIMHU, BHICIIce oOpa3oBaHuWe, YydeOHass TporpamMma, OICHKA,
rpaMOTHOCTH B ucnosib3oBanuu U1

1. Conceptualizing The Shift: Why “Data Competence” Has
Become Central
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For many years, universities have viewed students 'digital literacy
as an extension of information literacy: the ability to efficiently search for
information, evaluate source credibility, synthesize arguments, cite sources
correctly, and communicate research findings. This concept aligns with the
era's core educational challenge of information overload: students need
strategies to navigate search engines, databases, and online media.
However, in today's data-driven environment, "evidence" increasingly
manifests as datasets, metrics, dashboards, and model outputs rather than
just text. Students now encounter claims supported by metrics
(“engagement,” “risk,” “performance”), algorithmic recommendations, and
Al-generated answers that appear authoritative but conceal underlying
assumptions. Against this backdrop, digital literacy is evolving toward a
more critical direction: the ability to reason with data.

This paper employs the term "information literacy" to describe a
coherent set of competencies, with a focus on information retrieval,
evaluation, synthesis, and academic communication. Simultancously, "data
literacy" is used to describe a broader set of competencies, emphasizing the
acquisition, management, analysis, and interpretation of data, as well as its
ethical application in research and decision-making. This shift does not
imply that information literacy becomes irrelevant; rather, data literacy
builds upon and expands its foundation. The updated European Digital
Competence Framework exemplifies this evolution, explicitly positioning
"information and data literacy" as a core domain of digital competence and
extending its scope to include requirements related to datafication and
artificial intelligence [1]. The implication is clear: students participating in
contemporary society must not only possess the ability to evaluate
information sources but also the capacity to interpret and generate data-
based evidence.

When "data" becomes the core of data literacy, several
transformations occur. First, evaluation shifts from assessing source
credibility to methodological judgment: students must consider sampling,
measurement validity, missing data, and the distinction between correlation
and causation. Second, data literacy evolves from retrieval to generation:
students increasingly collect data (through surveys, experiments, digital
footprints), clean data, and transform it into analyzable formats. Third,
ethical considerations expand from citation integrity to data ethics,
encompassing privacy, informed consent, governance, and fairness—
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particularly when data represents individuals. Fourth, tool usage becomes
inseparable from critical analysis: students must not only "use software"
but also understand how tools influence data through default settings,
preprocessing options, and model assumptions. Finally, data literacy gains
socio-technical dimensions: it includes communicating uncertainties and
limitations to audiences and recognizing power dynamics between data
collectors and beneficiaries.

2. Empirical And Measurement Landscape: What Recent Research
Adds

The core challenge in effectively implementing "data literacy" in
this field stems from its diverse definitions. Systematic reviews indicate
that while data literacy education is rapidly advancing, disparities persist in
instructional design, target populations, and learning outcomes. Ghodoosi
et al. 's review highlights that data literacy education incorporates multiple
learning theories and teaching strategies, yet requires stronger empirical
foundations and clearer connections between expected competencies and
learning activities [2]. Meanwhile, assessment studies reveal increasingly
mature measurement methods, though uneven across different contexts. Cui
et al.' s systematic review on data literacy assessment emphasizes that this
emerging field exhibits variations in definitions, question types, and
reliability/validity evidence [3]. These reviews collectively conclude that
universities cannot assume students' data literacy will automatically
develop with increased technology exposure; it must be cultivated through
structured teaching and assessment.

Recent studies have further highlighted the equity dimension in
data literacy. Research on community college students reveals that self-
assessed data literacy varies across demographic groups, academic
backgrounds, and career trajectories, suggesting that a "one-size-fits-all"
approach may exacerbate disparities [4]. When institutions attribute data
literacy gaps to individual shortcomings rather than curriculum
deficiencies, students lacking access to data-rich learning environments
may be disadvantaged. Therefore, equitable design should incorporate
scaffolded instruction and diverse learning pathways, enabling students to
build confidence and enhance competencies through authentic, supportive
practice.

Evidence from educators further reinforces the argument that data
literacy extends beyond technical skills. A systematic review of teacher
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data literacy highlights that it encompasses multiple dimensions including
attitudes, diverse applications, and data-related behaviors such as
collaboration and communication [5]. While primarily focusing on
educators, the findings also apply to students: competency involves
attitudes and practices that influence responsible and meaningful data
utilization. Similarly, a systematic review of data literacy training in
instructional decision-making demonstrated that effective programs
integrate real-world scenarios, structured decision models, collaborative
practices, and follow-up activities, rather than isolated data analysis
exercises [6]. This supports a fundamental teaching principle in higher
education: cultivating data literacy stems from students' repeated
connections between data work and practical decision-making, not just
learning operational procedures.

Al accelerates the shift from information competence to data
competence by creating new conditions for evidence and trust. In Al-
mediated environments, students must not only evaluate sources but also
understand that Al outputs reflect training data, optimization goals, and
uncertainty. A scoping review on Al literacy in teacher education
highlights that AI literacy is emerging globally and relates to different
forms of professional knowledge and judgment [7]. While the review
focuses on teacher education, it reinforces a broader expectation relevant
for students: digital literacy now includes competence in interacting
critically with Al systems, validating outputs, and recognizing where data
and model limitations may distort conclusions.

Finally, measurement research provides practical tools for
institutional transformation. Kim, Hong, and Evans developed and
validated a self-efficacy scale for data literacy in higher education,
supporting needs analysis and targeted interventions [8]. Importantly, self-
efficacy should be interpreted with caution: confidence does not always
equate to competence, especially when tools are user-friendly. However,
validated self-efficacy measurement tools can still help educators identify
areas where students perceive weaknesses (e.g., data identification, data
processing, data management/sharing) and design teaching accordingly. In
short, recent empirical studies and review evidence consistently point to
one message: data literacy is multidimensional, teachable, assessable, and
increasingly important across disciplines.
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3. Educational Implications: A Practical Agenda for Curriculum,
Pedagogy, And Assessment

If data competence is an essential extension of students’ digital
literacy, universities need an implementation approach that is systematic,
scalable, and discipline-sensitive. Three principles are especially important:
(1) embed data competence across curricula rather than isolating it in a
single elective; (2) teach reasoning and judgment, not only software; (3)
assess competence in ways aligned with authentic tasks and ethical
responsibilities.

Curriculum implication: a spiral embedding model across years and
disciplines. A practical approach is to integrate data literacy development
into a spiral curriculum, where students progressively engage with core
practices as the course advances. Early stages should emphasize data
awareness and interpretation (e.g., chart reading, measurement method
understanding, identifying misleading visualizations, and linking numerical
conclusions with evidence). Intermediate stages should focus on discipline-
specific inquiry (e.g., collecting small datasets, data cleaning, selecting
appropriate analytical methods, and discussing limitations). Advanced
stages should prioritize evidence communication at graduation project level
(e.g., writing data-driven reports, documenting methodologies, and
presenting uncertainties to support decision-making). This methodology
aligns with the multidimensional competency framework emphasized in
systematic reviews, while reducing the risk of data literacy becoming a
narrow "statistics course" disconnected from students' professional contexts
[5]

Pedagogical implication: shift from tool training to evidence-based
reasoning in authentic contexts. Many courses mistakenly equate data
literacy with teaching software functions. Effective teaching methods begin
with real-world problems, using tools as means rather than ends. Learning
is most effective when students must explain their choices: Why is this
dataset suitable? What are its limitations? Which visualization method
authentically captures patterns? What other interpretations exist? Existing
evidence shows that real-world scenarios, collaborative learning, and
structured decision-making models enhance students' capabilities and
confidence, as they experience how data supports authentic judgments
rather than abstract computations [6]. In Al-assisted contexts, teaching
methods should also include routine "verification practices": triangulating
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Al outputs with independent sources, checking if assertions have easily
verifiable evidence, and identifying where data biases might influence
conclusions [7]. This transforms data literacy into a critical digital
competency rather than a niche technical domain.

Ethics implication: treat data ethics as practice, not as a final
lecture. Since data capabilities involve people, institutions, and power
dynamics, students must learn ethical reasoning through case studies and
hands-on practice. Specifically, ethical education can be integrated into
assignments by requiring students to clarify informed consent and privacy
considerations in surveys, discuss fairness and bias risks, and explain
responsible data storage and sharing practices. These elements align with
contemporary digital competency frameworks that view datafication and
artificial intelligence as catalysts for emerging skill demands [1].
Incorporating ethical education also helps build trust: students learn to
communicate uncertainties and limitations rather than exaggerate them.

Assessment  implication: align  evaluation  with  the
multidimensional construct of competence. The challenge of evaluation lies
not only in assessing students' ability to conduct data analysis, but also in
evaluating their capacity to responsibly interpret and communicate
findings. Systematic reviews of evidence indicate that data literacy
assessment remains evolving, requiring enhanced validity and reliability
support [3]. Universities can address this challenge through a combination
of complementary approaches: performance-based tasks (e.g., explaining
visualized results and critiquing their limitations; drafting a concise, data-
driven memo while considering uncertainties and ethical considerations),
reflective argumentation (explaining methodological choices), and
validated self-efficacy assessment tools as diagnostic tools at the project
level [8]. Crucially, evaluations should reward transparent reasoning,
documentation, and ethical awareness, rather than merely "correct
answers".

In conclusion, the evolution from information competence to data
competence represents a substantive transformation in what it means to be
digitally literate in higher education. Recent frameworks and systematic
reviews show that data competence is multidimensional, ethically charged,
and increasingly inseparable from Al-mediated environments. Empirical
and measurement advances provide practical tools for diagnosis and
program evaluation [8]. The main educational implication is therefore
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strategic: universities should embed data competence across disciplines
through authentic tasks, structured reasoning, and aligned assessment,
ensuring that digital literacy becomes a capability for evidence-based
learning and responsible decision-making rather than a set of isolated
technical skills.
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COTPYJIHUKAMMHU PA3HBIX BO3PACTOB
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AHHoTanmsa: B crathe paccMaTpuBarOTCS aKTyaJIbHBIE BOIPOCHI
tdopmupoBaHns W (PYHKIIMOHHPOBAHUS  TPYIOBBIX  KOJUIEKTHUBOB,
COCTOSIIIUX U3 TMPEJACTaBUTENCH  Pa3IMYHBIX  BO3PACTHBIX  TPYIIIL
AHanm3upyroTcs cnenudpuuecKkue TPYIHOCTH, BOSHUKAIOIINE IPH 1MOA00pe
KaJI[pOB U WX TOCJIEAYIOUIEM PaCHpeesIeHUH 10 JODKHOCTSM B YCIOBHUSX
BO3pacTHOro  MHorooOpasus. Mccnmemyrorcss  (akTopbl  MOTHUBAIUH
COTPYJTHUKOB, MPUHAICKAIIMX K Pa3HBIM IMOKOJCHHSIM, BBISBISIFOTCS
oO1rie 4epThl U OTIIMYUTEIbHBIE 0COOEHHOCTH WX TPYIOBBIX YCTaHOBOK.
[IpencraBieH KpUTHUYECKWMH aHAM3 TPEUMYIIECTB W  HEIOCTATKOB,
XapaKkTEPHBIX JUIsI OpraHU3aldid C TETEPOreHHOM BO3PACTHOM CTPYKTYpOMl
nepcoHana. Pe3ynmpTaThl HWCCIIEOBaHWS MOTYT OBITh HCIIOJIb30BaHBI
PYKOBOAWTEISIMA M CHEIMaINCTaMU KaJPOBBIX CIYKO TpH pa3zpaboTke
CTpaTeruil ynpapieHUs YEIOBEUYECCKUMH PECYPCaAMHU.

KaroueBbie cjioBa: pa3HOBO3PACTHOW  KOJUIGKTUB, MOAOOD
TepCcoHalla, PacCTaHOBKA KaJpOB, TPYIOBas MOTHBAIHA, IMOKOJIEHUYECKHE
pasnuuus, — yOpaBiICHHWE ~ TEPCOHAIIOM,  BO3pacTHas  CTPYKTYpa,
MEXIIOKOJIEHUECKOE B3aNMOEHCTBHE
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THE PROBLEMS OF PERSONNEL SELECTION AND
PLACEMENT IN A TEAM STAFFED BY EMPLOYEES OF
DIFFERENT AGES
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Annotation: The article discusses current issues of the formation
and functioning of labor collectives consisting of representatives of various
age groups. The article analyzes the specific difficulties encountered in the
selection of personnel and their subsequent distribution by position in
conditions of age diversity. Motivation factors of employees belonging to
different generations are investigated, common features and distinctive
features of their work attitudes are revealed. A critical analysis of the
advantages and disadvantages typical of organizations with a
heterogeneous age structure of staff is presented. The results of the study
can be used by managers and HR specialists in the development of human
resource management strategies.

Keywords: diverse age group, personnel selection, personnel
placement, labor motivation, generational differences, personnel
management, age structure, intergenerational interaction

CoBpeMEHHBIC OpraHU3allui CTAIKHBAIOTCS C OCCIpereIeHTHON
CUTyallel  OJHOBPEMEHHOTO  TMPHUCYTCTBUS B pabodeir  cpene
MPEJCTABUTENCH YEeThIpEX, @ WHOTJa W TSATH Pa3IUYHBIX TMOKOJICHH.
Jemorpaduyeckue cIBUTH, M3MEHEHNE TICHCHOHHOTO 3aKOHOAATEIbCTBA U
TpaHcopManus pHIHKA TPyAa MPHUBEIA K TOMY, YTO IUICYOM K IUIEHY
TPYAATCS KaK OIMBITHBIE MPO(eCCHOHAIBI MPEANIEHCHOHHOTO BO3pacTa, TaK
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U MOJIOJIBIE CIICIIMAITUCTBI, TOJNBKO HAYMHAIOIINE KAPhEePHBIA MyTh. JlaHHAs
PEaNBbHOCTh TMOPOXKIACT KOMIDIEKC VIIPABICHYCCKUX 3ajad, TPeOYFOINX
HETPUBHAIBHBIX perieHuii [1].

[Ipobnematnka dopmupoBaHus SPPEKTUBHOTO Pa3HOBO3PACTHOTO
KOJUISKTHBA HAYMHACTCS Y€ Ha JTare mnojadopa mepcoHana. Pekpyrepbl u
PYKOBOIUTENM  TIOAPA3NCICHUN  BHIHYXJICHB  OalaHCUPOBaTh  MEXKAY
Pa3NIIYHBIMY, TIOPOX TIPOTUBOPEUYHUBBIMU TpeOoBaHUAMHU. C OITHOW CTOpPOHHBI,
3aKOHOJIATEECTBO OONBIIIMHCTBA CTPaH 3alpeliacT JAUCKPUMUHAIMIO TI0
BO3pAcTy, 4YTO JEJIaeT HEBO3MOXHBIM OTKPHITOE MPEIIIOYTCHUE KaHUIATOB
OTIpeICIEHHBIX BO3PACTHBIX Kareropuit. C Ipyroil CTOPOHBI, MPAKTHUCCKHUC
MOTPeOHOCTH OpraHM3allMil MOTYT JWUKTOBaTh HEOOXOJUMOCTh HalimMa
COTPYJHUKOB C KOHKPETHBIM >KU3HCHHBIM W IMPOQECCHOHAIHLHBIM OIBITOM,
KOTOPBII HAMIPSIMYIO KOPPETUPYET C BO3PACTOM.

[Ipomecc otbopa KaHIUIATOB OCTOXKHSETCS  CYIIECTBOBAHHUEM
HESIBHBIX, HO YCTOHUYMBBIX CTEPEOTHUIIOB OTHOCUTEIEHO PAaOOTHHKOB Pa3HBIX
BO3pacToB. MOJIOIBIX CIICIIMAIMCTOB YaCTO BOCIIPHHUMAIOT KaK SHEPTUYHBIX,
TEXHOJIOTHYECKH TOJKOBAaHHBIX M TOTOBBIX K OOYYeHHIO, OJHAKO
OJTHOBPEMEHHO TIPHUITUCHIBAIOT MM HEJOCTATOK JAUCIMIUIMHHPOBAHHOCTH,
YacTyI0 CMEHY MECT Pa0OThl U 3aBBIIICHHBIC aMOWIIMK TPU HEJOCTATOYHON
kBanuukarun. COTPYJHUKH CPEIHEro BO3pacTa CUYUTAIOTCS ONTHMAIILHBIM
BBEIOOPOM, COYETAIONMM TPOMECCHOHAIM3M ¢ PpabOTOCTIOCOOHOCTHIO, HO
MOT'YT OIICHMBAThCS KaK MEHee TMOKWE B MPUHATHU W3MCHEHHH. PabGoTHUKM
CTapIIero TMOKOJEHUSI aCCOLMHPYIOTCA C HaIE&KHOCTBIO, JIOSTIBHOCTRIO U
TITyOOKOW AKCTIEPTH30H, OTHAKO HEPEIKO UM TPHITHUCHIBAETCS COMPOTUBIICHNE
WHHOBAIUSM M TPYJAHOCTH B OCBOCHUH HOBBIX TEXHOJIOTH.

PaccraHoBka KagpoB B pa3HOBO3PACTHOM KOJUICKTHUBE IPEICTABIISCT
co0OH OTAETHHYIO YIIPABIICHUYECKYIO 3a/1aqy, TPEOYIOITyI0 yIEéTa MHOKECTBA
(axtopoB [2]. PykoBoauTemo HeoOXOmMMO CHOPMHPOBATH KOMAaHIBI, T
pa3nuuus B BO3pPACTe CTaHYT HMCTOYHHUKOM CHHEPIUH, a HE KOH(IMKTOB.
PacnipocTpan€HHON ~ OMMOKOH  SABISETCS  MEXaHMYECKOE CMEITHMBAHUC
COTPYIOHHMKOB pa3HBIX TOKOJIeHWH 0e3 yuéra WX WHIUBUAYAJIHHBIX
OCOOCHHOCTEH W TPYIIOBOW JUHAMHUKHA. MOJOMOW MEHEDKED MOXKET
CTOJIKHYThCS C JIATSHTHBIM HEMPUATHUEM CO CTOPOHBI IOAYMHEHHBIX CTapIIIETro
BO3pacTa, KOTOPbIE BOCIPHHUMAIOT TaKyl0 HEpapXWi0 Kak HapyIleHue
€CTECTBEHHOTO TIOps/IKa BEMICH. AHAJIOTUYHBIM  00pa3oM  OIBITHBIN
PYKOBOJIUTENb TPAIUIMOHHBIX B3IJISIOB MOXKET HCITBITHIBATH 3aTPYAHCHUS B
TIOHIMAaHWH [IEHHOCTEW ¥ pabOUuX MPEAIOYTEHIIA MOJIOIBIX COTPYAHHUKOB.
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Pacnipenenenrie  pyHKUMOHANBHBIX 00s3aHHOCTEH Taroke TpeOyer
YYTKOTO MOAX0/Aa. ABTOMAaTHYECKOE Ha3HAUYCHHE MOJIOABIX CIICIMATIMCTOB Ha
TIO3WINY, CBSI3aHHBIE C IM(POBBIME TEXHONOTHSAMH W HHHOBAIMSAMHE, TIPH
OJTHOBPEMEHHOM OTPaHUYEHHH CTAPIINX COTPYAHUKOB PYTHHHBIMHU 337adaMiu
BeNET K B3aUMHOMY HEHOBOJILCTBY M HEI(P(PEKTHBHOMY HCIIOIb30BAHHIO
YeJIoBe4ecKoro noreHnuana. CoBpeMeHHbIE HCCIICA0BaHMS MTOKA3bIBAIOT, YTO
CIIOCOOHOCTh K OOYYCHHIO W ajanTalfid  ONpenessieTcsl HE  CTOJBKO
OMOJIOTHYECKMM ~ BO3PAacTOM,  CKOJIBKO ~ YCTAHOBKaMH  JIMYHOCTH U
NPEILIECTBYIOLIMM OIBITOM HENPEPHIBHOTO PA3BUTHSL.

Bompoc moTHBaim mepcoHasia B pa3HOBO3PACTHBIX KOJUIEKTHBAX
nproOperacT 0co0yl0 CIOXKHOCTH [4]. TpamuioHHBIE MOTHBAIIMOHHEIC
CXeMbl, pa3pabOTaHHBIE JUII  OTHOCHUTENFHO TOMOTCHHBIX  IPYII,
JEMOHCTPHUPYIOT CHIDKeHHE d(PQPEKTUBHOCTH B YCIOBHSIX BO3PAaCTHOTO
pazHooOpasusi. MccnenoBaHnsi MOTHUBALMOHHBIX (DAaKTOPOB BBISIBIISIIOT Kak
o0IIe 3aKOHOMEPHOCTH, XapaKTepHbIe I PAaOOTHUKOB HE3aBHCHMO OT
BO3pacTa, Tak M CHeIU(UUYECKHE pasiiyus, OOYCIOBICHHBIC HTaIloM
JKI3HEHHOTO TIMKJIA ¥ COLHOKYJIBTYPHBIM KOHTEKCTOM (hopMEpOBaHMS
TPYHOBBIX LICHHOCTEH.

BazoBele  moTpeOHOCTM B CHpaBEAIMBOM  BO3HATPAXKICHHH,
YBaOXUTEIFHOM OTHOIICHHH, OE30MAacHBIX YCIOBHMSAX Tpyla M TPHU3HAHUU
npoecCHOHANBHBIX TOCTIKEHUM OKa3bIBAIOTCS YHHBEPCAIBHBIMH IS BCEX
BO3PACTHBIX KaTeropuil. Kaxknplii coTpyAHHUK, HE3aBUCHMO OT TOTO, CKOJIBKO
€My JIeT, CTPEMHUTCS] K OCMBICTIEHHOCTH CBOEH JeATeTHHOCTH U KEJTaeT BUAETh
pe3yNbTaThl TPHIOKEHHBIX ycwimmid. [loTpeOHOCTD B TPHHAANIEKHOCTH K
KOJUICKTHBY W TO3UTHUBHBIX OTHOIICHHUSX C KOJJIETaMH TakKe HE 3aBUCUT OT
BO3pacTa, XOTsI OPMBI peasT3alliy STON MOTPEOHOCTH MOTYT Pa3INyaThCsl.

Opnako mpu  Ooiee  JETATFHOM  aHATM3E OOHAPYKUBAIOTCS
CYILIECTBEHHBIE Pa3INyKs B CTPYKType MoTHBauu [6]. Monoabie paboTHUKH,
HaxOJSIINECs Ha HAYaJIbHON CTaAuH Kapbepbl, JEMOHCTPUPYIOT TOBBILICHHBIH
WHTEpEC K BO3MOXKHOCTSIM TNPO(ECCHOHATBHOTO POCTa W Pa3BHUTHS
KOMIleTeHi. /{7 HUX TpPUOPUTETHBIM CTaHOBUTCS HAKOIUICHHE OIBITA,
pacimpeHne 30Hbl OTBETCTBEHHOCTH M IOCTPOCHHE KApHEPHOW TPAESKTOPHU.
CKkopocTb TPOIBIKEHUS W BHIOWMBIC JOCTIDKEHHS OOJamaloT BBICOKOW
MOTHUBHUPYIOIIEH CHIOW. MoJofoe TIOKOJIICHHE TakKe IICHUT THOKOCTh
pabouero Tpaduka, BO3MOKHOCTh YINAJIEHHOH paboThl M OajaHc MEKIy
npodheCcCHOHANTBHON M JIMYHOM KHU3HBIO. [l HUX KOpropaTHBHAsI KYJIbTypa,
COOTBETCTBHE IIEHHOCTEH OpraHU3aIliH JIMYHBIM YOXKIESHUSM M COIAJIbHAS
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OTBETCTBEHHOCTh KOMIITAHHU MOTYT WrpaTh PEIIAIONIYI0 pPOJb TPH BBIOOpE
paboTonaress.

CoTpyIHMKH CpEIHEro BO3pacTa, KaK IPAaBUIIO, YK€ TPOILIA dTall
WHTEHCUBHOTO  KaphepHOr0  pocta W JOCTHIIIM  OMPene’EHHOTO
npodeccroHampHOr0  craryca. Mx  MoTHBaipis WacTo  CBs3aHa  CO
CTaOMJIBHOCTBIO TIOJIOKCHUSI, BO3MOXXHOCTBIO pEalM30BaTh HAKOIUICHHBIN
ONBIT B MacmITabHBIX TIPOEKTaX W Tiepenadeil 3HaHWH CIeAyIomeMy
TIOKOJICHNIO. MarepuajabHOe BO3HAIPAXKACHUE COXPaHSICT 3HAYUMOCTb, HO
MpUOOpETacT WHYI0 OKPACKy, CBS3aHHYIO C (DMHAHCOBBIMH 00S3aTEIECTBAMHU
niepe]l CeMbEHN, UTOTEYHBIMHU TUIATEKaMHU WU TUTAHUPOBAHUEM O0pa30BaHUS
nmereii.  Ilpm3Hanwe mTpPodecCHOHATLHOTO  MAacTepcTBa  KOJUIETaMMl M
SKCIIEPTHBIM COOOIIECTBOM CTAHOBUTCSl CYIIECTBCHHBIM MOTHUBHPYIOIIAM
(hakTOopoM.

PaGoTHMKE  TIPEANIEHCMOHHOTO W TEHCHOHHOTO  BO3pacTa
MOTHBHPYIOTCS HECKOJIBKO MHBIMU (hakTopamu. Ha TepBbIil M1aH BBIXOISAT
ACTICKTHI, CBSI3aHHBIC C YBOKEHHEM W TMPHU3HAHUEM KM3HEHHOTO BKJIAJIa B
pa3BHUTHE OpPraHM3aIMy WIH OTpaciv. Bo3MoXHOCTh paboTaTts B KOM(GOPTHOM
TEMITE, COXpaHss MPH 3TOM MPO(PECCHOHAILHYIO aKTUBHOCTh U YYBCTBO
BOCTpEOOBAaHHOCTH,  OKAa3bIBAeTCS  KPUTHYECKH  3HAYMMOW.  MHorue
MPEICTaBUTENN  CTAapIIeTOo TOKOJCHHWS HAXOIT  YHOBJIETBOPEHHE B
HACTABHMYECTBE W TIE€pefade HAKOIUIEHHOTO OIBITAa MOJIOJBIM KOJIIETaM.
I'ubkue ycnoBust Tpyna, MO3BOJIIIONIAE COBMENIATh paboTy ¢ JMYHBIMU
WHTEpECaMl W CEMEWHBIMH OOSM3aHHOCTSIMH, TaKKe OONaHaloT BBICOKOM
MOTHUBUPYIOIIEH IIEHHOCTBIO.

Pazmuumss B MOTHBalMM TPOSIBISIFOTCS. W B OTHOIICHHH K
HEMaTepPHATLHBIM cTUMYyJaM. [IpencTaBuTeny MOIOIOTO TOKOJICHUS BHICOKO
IIEHAT MyOJMUYHOE TIPU3HAHWE JIOCTIDKEHHMHA, OCOOCHHO dUepe3 IM(poBEIC
KaHaJbl KOMMYHHKAIIMM W COIMANbHBIE ceTH. | eiiMudukamus paboumx
MPOLIECCOB M DJIEMEHTHI  COPEBHOBATEIILHOCTH  MOTYT  3(P(EKTUBHO
CTUMYJIMPOBAaTh HMX AaKTUBHOCTh. CrTapiine KOJJIETH, HalpOTHUB, MOTYT
BOCIIPMHMMATh  TOIOOHBIE METOABl KAaK  HECcepbEe3Hble WM  JakKe
OCKOpOUTENBHBIC, TPEANOUNTas TPAAUIIUOHHBIC (OPMBI TPHU3HAHUSA Yepe3
ouImanbHble Harpajabl, ONarofapHOCTH H  YBAXKUTEIBHOE OTHOIICHHUC
PYKOBOJICTBA.

BpeMenHas mepcnekTvBa Takke BIMSCT HA MOTHBALUIO. Momojble
CTHCIUAINCTEl  OPUCHTUPOBAaHBI HA JIOJATOCPOYHBIC IEIM W TOTOBBI
WHBECTHPOBATh BpPEeMS B Pa3BUTHE KOMIIETCHIMH, pPE3yJabTaThl KOTOPOTO
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MpOSIBATCS ~ 4Yepe3 Tofpl. PaOOTHHMKM CTapiiero Bo3pacTa  CKIOHHBI
(hOKyCHPOBATHCS HA KPATKOCPOUHBIX M CPEIHECPOYHBIX EISAX, MPEATTOUNTAs
BUJIETh KOHKPETHBIE PEe3YyJIbTaThl CBOCH NESTENFHOCTH 3/IeCh M ceidac. ITo
pazmmame Tpedyer audGepeHITMPOBAaHHOTO TOAX0/a K TIOCTAHOBKE 3amad U
orieHke 3¢ dexTrBHOCTH.

Pa3HOBO3pacTHOI cocTaB mepcoHana 00IaaeT PAAOM MPESUMYIIECTB,
KOTOpBIE TIPM TPAMOTHOM VIPaBIEHHH MOTYT CTaTh KOHKYPEHTHBIM
npenMyiiecTBoM  opranuzarmu [7]. KorHutmBHOEe — pasHooOpasue,
00YCITOBJICHHOE pa3IUYHBbIM JKU3HCHHBIM OIBITOM H IPO(EeCCHOHAITLHBIM
CTaHOBJICHHEM B pa3HbIE€ HCTOPHYECKHE TEpHOJbl, OOOTramaeT IMPOIecChl
npuHSTUA peuieHuil. KoMaHzapl, BKIIOYAIOIIME MPEACTABUTENECH pPa3HbBIX
TIOKOJICHUH, IEMOHCTPUPYIOT OoJiee MUPOKUH CHEKTP MOAXOA0B K PEIICHHIO
npoOJieM, YTO CHIKAaeT PHCK TPYIIIOBOTO MBIIUICHUS ¥ TOBBIIIAET
WHHOBAITMOHHBIN TIOTEHIIHAIT.

[lepegaya 3HaHWl W OmBITAa MEXIY MOKOJICHUSIMH CO3MAET
€CTECTBEHHYIO Cpely [UIi IPO(ECCHOHANLHOrO pa3BUTHSA. Molojpie
COTPYIOHUKM TIOMYYalOT JOCTYyIl K HEe(QOPMAIM30BaHHBIM 3HAHUSM W
MPAaKTHYECKUM  HaBbIKaM, HAKOIUICHHBIM  CTapIIMMH  KOJUIETAaMH 32
necaTiieTdst pabotel. OIHOBPEMEHHO OIBITHBIC CIICIUAIHMCTHI O0OTaIaroT
CBOM HMHCTPYMEHTapHil COBPEMEHHHIMH TEXHOJNOTHAMH W TIOIXOJIAMH,
KOTOPBIMH ~ BJIaficeT MOJIONEXb. Takoil B3auMHBIH 0OMEH CO3maéT
JMHAMHYHYIO 00YYarOIIyIOCs Cpey, Iie Pa3BUTHE TMPOUCXOIUT HEMPEPHIBHO
Y OPTaHU9HO.

PaszHOBO3pacTHBIC KOIIEKTUBEI O0JIAAAIOT OOJBINEH yCTOWIMBOCTHIO
K BHEIITHUM KOJICOaHUsIM PhIHKA TpyAa. OpraHu3aryis He 3aBUCHT KPUTHICSCKU
OT Y3KOU BO3PacTHON KOTOPTHI M MOKET THOKO TepepacIpeaesiaTh (yHKIUH
MPY U3MEHEHUU BHEITHMX YCIOBHI. TeKy4ecTh KagpoB B TAKHUX KOJUIEKTHUBAX
OOBIYHO HIDKE, TIOCKOJIBKY Pa3IM4YHbIC BO3PACTHBIC TPYIIBI TOKUAAIOT
OpraHu3aliio MO pa3HbBIM MPUYMHAM U B Pa3HOE BpPEMS, UTO IO3BOJISICT
TUTAHMPOBATH 3aMETIEHNE TTO3UIMH ¥ COXPAHITh OPTraHU3AIMOHHYIO MaMATh.

PasHooOpa3ue TepCHeKTHB  CHOCOOCTBYeT Ooilee  TITyOOKOMY
TIOHVMAaHHIO KIIMEHTCKON 0a3bl, KOTOpas TAKKE XapaKTePU3yeTCs BO3PACTHBIM
MHOroo0OpasueM. COTPYJHHUKN Pa3HBIX MOKOJICHHH MOTYT JIydIlle TMOHUMATh
MOTPeOHOCTH M MPEAIIOYTEHHSI COOTBETCTBYIOIINX CETMEHTOB MOTPEOHTENEH,
YTO MOBBIIIACT KAYECTBO MPOIYKTOB U yCIyT. MapKeTUHIOBBIE CTPAaTeTUH U
KOMMYHUKAIIMOHHBIC KaMIIAHUM BBIUTPHIBAIOT OT BKJAJA CICIUAJKCTOB,
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CMOCOOHBIX B3TIITHYTh Ha 3a/lady C TMO3UIMH Pa3IMYHBIX BO3PACTHBIX TPYIII
[5]-

BwMmecte ¢ Tem pa3zHOBO3pacTHBIE KOJUIEKTHBBI CTATKUBAIOTCS C PSIIOM
CIIOKHOCTEH, KOTOpPBIE MOTYT CHIDKATh MX I(PQPEKTUBHOCTH MPU OTCYTCTBUH
LEJICHANPABICHHOTO YIPABICHYECKOr0 Bo3aecTBUs. KoMMyHUKaIMOHHBIE
0apbepbl MEXKAY IMOKOJCHUSMH TPOSBISIOTCS HE TOJNBKO B TMPEIIIOYTCHUM
pPa3NMHYHBIX KaHaJOB CBS3M, HO W B CTWIIX OOIIEHUS, HCIOIB3yeMOi
TEPMHHOJIOTUH M HESIBHBIX KYJIBTYPHBIX KozaX. To, 4To MOJIOJIOH crienamucT
BOCIPUHHMMAET KaK 3(P(PEKTUBHYIO JCIOBYIO MEPEIHCKY, MOKET MOKa3aThCs
CTapIIeMy KOJUIere HeYBaKUTEIbHBIM WM CIUIIIKOM He(OpMaTbHBIM.

KondmkTt neHHocTel 1 pabodux YCTAHOBOK CO3MAET HAMPSDKEHHOCTD
B TIOBCE/THCBHOM B3aMMOJICHCTBUH. Pa3nmdHoe oTHOIICH e K OaaHcy paboTh
W JIMYHOW JKW3HHW, BOCHPHUSTHE WEpapXvd W AaBTOPHUTETa, ITOHWMAaHHUE
JOSUTBHOCTH ~ pa0OTOJATEeNNt0  MOTYT  CTaTh  HMCTOYHMKOM  B3aMMHOTO
HETIOHUMAaHUsSI U pa3paxkeHus.. MoJople COTPYTHUKA MOTYT BOCIIPHHUMATH
MPUBEPIKEHHOCTh ~ CTAPIIUX  KOJIer (OpMaJbHBIM  TIPOIEIypaM  Kak
OIOpOKpaTH3M, B TO BpeMsl Kak IMOCIIEHIE BUIST B CTPEMIICHUN MOJIOAEXKHU K
THOKOCTY ¥ MI3MEHEHHUSIM 0€30TBETCTBCHHOCTh U TIPEHEOPESIKEHNUE TTPABIIIAMH.

Temm pa®oTBI ¥ MPEAIOYTUTEIBHBIC PEKUMBI JICSTEIILHOCTH TaKXKe
paznryaroTcsi. Moomoe TOKONIEHWE CKIOHHO K MHOTO33[JauHOCTH U
OBICTPOMY TIEPEKITIOYEHHIO MEXAY TMPOSKTaMH, YTO MOXKET CO37aBaTh
BIICUATIICHUE MOBEPXHOCTHOCTH y KOJIJIET, MPEANOYUTAIOIINX
TIOCIIEIOBAaTeNIbHOE M TIIyOOKOEe TOrpy)KeHHe B 3amadd. Pasmuuus B
paboTOCIIOCOOHOCTH B TEUCHHE Pabodyero ITHS M HeAeTu TpeOyoT THOKOTO
IUIAHUPOBAHUSL U MOTYT  OCJIOXKHSTh  KOOPIMHALIMIO  COBMECTHOM
JIESITENBHOCTH.

TexHoNnornyeckuil paspbiB, XOTS W IPEYBEIMYEHHBIA B MacCOBOM
CO3HAHWU, JICHCTBUTEIHLHO CYIIECTBYET M IMPOSBISICTCS B YPOBHE KoMQopTa
npu padoTe ¢ MU(MPOBBIMH HMHCTPYMEHTAMH W CKOPOCTH OCBOCHHS HOBBIX
TEXHOJIOTHYECKUX DEIIEHHH. DTO MOXKET TNPHUBOIUTH K HEPAaBHOMEPHOMY
pacnpeneneHnio Harpy3kd u (OpMHUPOBaHUIO HE(POPMABHBIX pOJIeH, Korma
MOJIO/IbIC CIICIHAIUCTBI CTAHOBATCS Ae-(PAKTO TEXIOICPIKKON JITS CTApIINX
KOJIIET, OTBJIEKAsICh OT OCHOBHBIX 00s3aHHOCTEH [3].

VYhpaBneHne KapbepHBIMH  OXHIAHWSMH B Pa3HOBO3PACTHOM
KOJUIEKTHBE MPEICTABIISACT OTICIBHYIO ITpo0ieMy. OrpaHUueHHOE KOJIMIESCTBO
PYKOBOISIINX TO3UIUH CO3MaéT KOHKYPCHIMIO MEXAY aMOUIMO3HBIMU
MOJIOBIMH CHEHAIMCTAMH, CTPEMSIIUMHUCS K OBICTPOMY TPOIBIDKEHHUIO, U
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OTIBITHBIMH COTPYAHUKAMHU CPEITHETO BO3PACTa, KOTOPBIE TAKKE BHIAT CEOsI HA
CIISYIONICH CTYNICHU KaphepHOU JiecTHHIBL Craprine paOOTHUKHA MOTYT
OJIOKHMPOBATh KAPBEPHBIM POCT MOJOAEKH, 3aHUMAST KITFOUEBBIE TTO3UITUH, UTO
MPUBOANT K (PYCTPaIK U OTTOKY ITEPCIIEKTUBHBIX KapOB.

YcrmenHoe ynpasieHue pa3HOBO3PACTHBIM KOJUICKTUBOM TPeOyeT OT
PYKOBOIUTENCH pPa3BUTHA CICIU(UUSCKUK KOMIICTCHIIMH W MPUMCHCHUS
b depeHIMPOBAaHHBIX  TIOAX0M0B. HeoOxoammo co3gaHue WHKITIO3UBHOMN
KOPIOPATUBHOHN KyJBTYPBI, TAE Pa3IH4Ks BOCIIPUHIUMAIOTCS KaK pecypc, a He
kak npooOnema. [lonmTrka opraHW3alMu JODKHA OOECHEUMBATH PaBHBIC
BO3MOKHOCTH U Pa3BUTHS M TPU3HAHUS BKJIaJa COTPYIHUKOB HE3aBHCHMO
OT BO3pacTa, OJHOBPEMEHHO TIPH3HABas CreNu(pUIecKHe MMOTPeOHOCTH
Pa3TUYHBIX BO3PACTHBIX IPYIIIL.

[Iporpammbr 00ydeHHs W pa3BUTHS JOJDKHBI YUYUTHIBATH Pa3IHMIHBIC
CTHIIN OOYYEHVSI M JKM3HECHHBIE OOCTOSTEIBCTBA PAOOTHHUKOB. DOpMasbHEIC
00pa3oBaTenbHbIE KYpChl MOTYT JIONIOJHSTHCS HACTAaBHHYECTBOM, OOPaTHBIM
HACTABHUYECTBOM, TJIC MOJIOJIBIC CIICIIUAIFICTHI OOYYArOT CTAPIINX KOJUIET, U
TOPU30HTAJBHBIM OOMEHOM 3HAHMSAMH MEXIYy CBEPCTHHKaMH. | HMOKOCTh
(hopmaToB OOydUeHHMs, COYCTAHWE OHJAWH M O(IaliH METOIOB PACIIUPSIOT
JIOCTYITHOCTh Pa3BUTHS [T BCEX KaTErOpHiA IIepCOHAIA.

CucTeMbl BO3HATPKICHUS W TPHU3HAHUS TPeOYIOT THOKOCTH H
manuBunyanmsaipm - [3]. Kaderepuitabii  momxom, — TO3BOJISIOIITHI
COTpYJHUKaM BbIOMpaTh HaumOoJiee TIICHHBIC JUII HUX  DICMEHTHI
KOMITEHCAITHOHHOTO TTaKeTa, YIUTHIBAET Pa3iINIHbIe KI3HEHHbIE IPHOPHUTETHL
Coueranne MaTepHATFHBIX M HEMATePUATLHBIX CTUMYJIOB, KPATKOCPOUHBIX U
JIONTOCPOYHBIX — MPOTPaMM  OOECIIEYMBACT MOTHBAIMIO  Pa3HOOOpa3HOMH
paboueii cuibl.

®opmupoBanre  3(P(PEKTHBHBIX ~ KOMMYHHKAI[IOHHBIX  TPAKTHK
TpeOyeT OCO3HAHHBIX YCHIHA. VcIonp30BaHNe MHOYKECTBEHHBIX KaHAIIOB IS
pacnipocTpaHeHuss WHGOPMAIMKA TapaHTHUPyeT €€ OCTYIHOCTh Uil BCEX
COTPYIOHUKOB. Pa3BUTHE MEXKIIOKOIEHYECKOTO Hajora 4epe3 COBMECTHBIC
MPOEKTHI, COIMaJbHBIE AaKTUBHOCTH U CIHENWATbHO OpPraHW30BaHHbBIC
MEPOIIPUATHSL  CHOCOOCTBYET TPEOAOJICHUIO CTEPEOTUIIOB M MOCTPOCHHIO
JIOBEPUTEITEHBIX OTHOIIICHHH.

PasHOBO3pacTHON  KOJJICKTHB TIPEACTaBISIET COOOW  CIIOKHYIO
YIPaBICHYECKYIO0 pPEATbHOCTh, TPEOYIOIIYI0 OT OpraHu3alliil IepecMoTpa
TPaJWIMOHHBIX TIOAXOAOB K pabore ¢ mepcoHasioM. OQQeKTUBHAS
WHTETpaIWsl TPEACTaBUTENeH Pa3TNIHBIX IOKOJNEHUH B EAWHYIO KOMAaHIY
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BO3MOXKHA TIPY YCIIOBUM TIPH3HAHWS W YBOKCHHS pa3IW4ui, CO3IaHUS
YCIIOBHIA I B3aMMHOT'O O0OOTAICHUS ¥ TCJICHAPABICHHOTO UCTIONH30BAHMUS
MPEUMYIIIECTB ~ BO3PACTHOTO  pazHooOpasms. OpraHuzanyu, CYMEBIITHE
BBICTPOHUTHh TAPMOHHYHOE B3aMMOJICHCTBHE MEXKJTY MOKOJCHHUSMH, TTONYYaroT
JIOCTYII K 60JIee IIUPOKOMY CIIEKTPY KOMIETCHITHIA, TOBBIIIAIOT a/IAlITUBHOCTh
K W3MCHEHHSM M CO3JIAI0T YCTOWYMBOE KOHKYPEHTHOE IPESUMYILIECTBO Ha
PBIHKE.
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