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AHHOTanusl. AHAIN3UPYIOTCS BOIPOCH! NIyMHOCTH OSCIMIOTHBIX JETATEIbHBIX allllapaToB B YCIOBHAX HX
NPUMEHEHUH B Pa3lINYHBIX O0JIACTSAX TEXHUKHU U NIPOMBIIUICHHOCTH. BBIABIAETCSI OCHOBHON MCTOYHHKH IIIyMa,
00YCIJIOBJICHHOTO IIPOTIEIUIEPaMHU ITPH UX BPALICHUH HA BBICOKUX CKOPOCTSIX, TOJIKAIOIIMMHU BO3/1yX BHH3, CO3/1aBast
pasHHIly [JaBJIEHHs, KOTOpas MPHBOAUT K MONBEMHOIl cuie, HO TaKXke M K 3HAaUUTEIbHOMY MIyMY.
O00cHOBBIBaeTCSl 3aMeHa OOBIYHBIX ITPOIIEIJIEPOB B JIETATEIILHOM arapare Ha JIpyrie Mporeiiepsl, 00pa3yomue
3aMKHYTYIO0 KOHCTPYKIUIO C IOBBIIICHHOH KECTKOCTBIO U CHUKEHHOM aKyCTHYECKOM XxapakTepucTukoil. JlaroTcs
OCHOBHBIE MOKAa3aTeNH, XapaKTepU3yIOIlue MapaMeTphl IIyMa, UCIOJb3yeMble Ul AajJbHEUIIEero OLEeHUBAHUSA
YPOBHS IlyMa W TPHHATHSA pELICHHS [0 BONpPOCaM IPUMEHEHHs pPa3IM4YHbIX KOHCTPYKTHBHBIX |
OPTaHM3AIOHHBIX CIIOCOO0B, HANPABIECHHBIX HA YMEHBIICHHUE IITyMa OT OCCIMIOTHBIX JICTATEIbHBIX aIapaToB.

Kniouegvie cnosa: yposenv uiyma, nponennep, akycmuyeckds 3dMemMHOCHb, 36VKOGble OJIHbI, ULYMOMED,

3asucalue, nocioweHue.

B HacTosmmee BpeMs poib  OSCIHMIOTHBIX
netarenbHbIXx  ammapatoB (BITJIA) B neiicTBHAX
IPa)XIaHCKON U KOMMEPUECKON aBUaLUM 3HAYUTEIbHO
pactmpsiercsi. Hanbosbiiee pacripocrpanenne BITJITA
MOJIYYHJIN IIPU PEUICHUH 3a/1a4 JJOTUCTHKH, HallpuMep,
KypbepcKOi TOCTaBKU pa3IMYHBIX TOBAPOB U TYLICHUSA
noxapoB. Bricokas 3peKTHBHOCTh TaKHUX arnmapaToB
CTaBHT BOIPOC 00 UCIOJIb30BAHUH OCCITIIIOTHBIX JIA U
B Jpyrux oOJacTaX TpaXTaHCKOH aBHALMH, B
YAaCTHOCTH, BEJIEHUS MOHUTOPUHIA OKpYXKarolleu
cpenbl U JAPYTUX JKU3HEHHO BaXHBIX OINEpalUsX.
Bmecte ¢ TeM ecTb MHEHHE, 4YTO 3BYKH JAPOHOB
pa3mpakaroT Jromedt ropasmo OoJblle, YeM 3BYKH
JrOOBIX HAa3EMHBIX TPAHCIIOPTHBIX CPEICTB, JTAXKE €CIN
ypOBeHb IIyMa oJuHakoBbld. [lo pesynpTaTam
HCCJIEI0OBaHUI, NIPOBEJEHHBIX TpyIIoN
uccnenoBateneii NASA, BBIBICHBI, YTO 3BYKH,
n37aBaeMble JApPOHaMH, Oonee pa3apa)karoliue, 4eM
3BYKHM, KOTOpBIE H3JAIOT JApPYyrHe TPAHCIIOPTHBIE
cpenctea. [lo MHEHHIO UX 3TO OOBACHICTCS TEM, UTO
IyM  aBTOTpaHCHOpPTa W JPYTUX  CPEICTB
NEPENBIKEHUS SIBISIETCS pa3paKUTesleM, KOTOPBIN
XOpOILO 3HAKOM JIFOJSM M KOTOPBIM OHHU TNPUBBIKIH.
JKyxoxaHne OCCIHMIOTHHKOB, HANPOTUB, SBISCTCA
3BYKOM, K KOTOPOMY JIFOJIM HE yCIIEIH NPUBBIKHYTH U3
—3a ero HoBHU3HEL MccnenoBatenu NASA B HacTosmee
BpeMs BeIyT paloThl, KOTOpPBIE CMOTLYT IIOMOYb
KOMITaHUSAM PELINTh IPOOIIeMy Ky OKAIUX IPOHOB J10

TOTO, KaK HAYHYTCS  «HEM30EXKHBIE  HKaJoObI
KJIHMEHTOB». B dYacTHOCTH, OHHM XOTAT CO3JaTh
AQHTHUILIYMOBYIO cucremy, KOTOpas Oyner
ABTOMATHYECKH  OIPEAENIATh, HACKOJIBKO OJN3KO

YCTPONCTBO HAaXOIUTCS OT JIOJIEH M Kakol YpOBEHb
IyMa OHO CO3J1aeT. A 3aTeM, IPUMEHUB 3THU JaHHBIE,
OCCITMIIOTHUK CMOXKET CKOPPEKTHPOBATh TPACKTOPHIO
nosiera. C Apyroil CTOPOHBI, MO MHEHHUIO SIOHCKHUX
WCClIeIoBaTeNled B pa3ipakaroiieM 3ByKe JPOHOB €CTh
CBOM IUTIOCHI, CBSI3aHHBIE C TE€M, YTO KaXABIH IPOH
MMEET CBOIO0 YHUKAJIbHYIO IIYMOBYIO CTPYKTYpY, IO
KOTOPOW MOMHO BBIUYHUCIHUTH JPOH TIO0 3BYKaM,
n3aBaeMbIM 3THUM qpoHoM. [IlymMoBoe Bo3ielicTBIE HEe

OTPaHUYMBAETCA Ppa3IpaKCHUEM MIOJEH; 3TO TaKXKe
MMeeT MIMPOKKE MOCNEACTBHS A AUKOM MPUPOABI U
KUBOTHBIX BOKpPYr Hac. J[lukas mnpupoma MOXeT
HHTEPIPETHPOBATh IIyM JPOHOB KaK HEYTOMUMBIX
XHITHUKOB CBEPXY, BBI3BIBAIOIINX CTPECC U H3MEHEHUS
B [IOBEJICHUHU, KOTOpPBIE CHOBA MOTYT IOBIIUATH Ha HAC,
JIOAEH, KOCBEHHO, BIHSIS Ha TUHAMUKY MECTHOMH
skocucteMbl. OTCIOHa MOXHO 3aKIIOUUTh, YTO
s dexTrBHOCTL coBpemenHoro BITJIA ¢ pa3nunaHbpIMu
BHIAMH JIBWDKHUTENICH, BBIMOIHSIIOIIETO MOIETHl B
OIMPOKOM  JHMama3oOHe CKOPOCTEH M BBICOT, B
3HAYUTENBHOM Mepe 3aBHCUT OT CTENEeHH €ro
aKyCTUYECKOHl 3aMETHOCTH, METOHABI, yMEHBIICHUS
KOTOpOH, IIOCTOSIHHO pasBuBaercia. B cBiasu ¢
YCTaHOBJICHUEM HAIMOHAIBHBIX M MEXIyHapOIHBIX
CTaHIAPTOB HA NPEAETbHO-I0IyCTUMBIE YPOBHH IIIyMa
JICTAIONINX ammapatoB Ha MecTHoctd [1,2] w
BCIIEJICTBHE IIMPOKOTO HCTIOJIb30BaHUS
MaJIopa3MEepPHBIX OeCIIIOTHBIX JIeTaTeNbHBIX
anmaparoB  (JIA) ¢ BHHTOMOTOPHOW  CHIIOBOH
YCTAaHOBKOM Ul peIIeHUs 3aJad CIEUaIbHOIo
HA3HAYEHUs, BONPOC CHIDKEHUS IIyMa HA MECTHOCTHU
BIIJIA x HacTOsIIEMYy BpEMEHHM MOXHO CUMTATh
BEChbMa AKTyaJIbHBIM.

K coxxanenuto, B HacTosimee BpeMsi MPaKTUIECKU
HE CYIIECTBYeT 3aKOHOJATENbCTBA, PETYJIHPYIOILIETo
IIyM, CO37aBaeMbli OCCIMIOTHBIMM almapaTaMHd B
TOPOJICKHUX YCJIOBHSX. DTO O3HA4aeT, YTO ropoja He
UMEIOT YETKHUX MIOJIOKCHUH OTHOCHTEIFHO
MaKCHMAJIbHO JIOIyCTUMOTO YPOBHS IIyMa JPOHOB.

B HeKoOTOpBIX pa3BUTBIX CTpaHaxX, HaIpuUMeEp, B
CIIA ®epepanbHOE ymOpaBleHHE IO  aBHALMU
paspabaTbIBaeT  clielMaJIbHBIE CTaHJApTHl U
HOPMAaTHUBBl  JUId  HIYMOBOTO  3arps3HEHUs  OT
O6ecniIoTHUKOB. B SInoHMM npoBoasTCs UCTIBITaHUS U
HCCIICIOBaHMs, HAMpaBIECHHbIE HAa ONTHMU3ALUIO
KOHCTPYKIIMH JIPOHOB JUIS CHIKEHHS YPOBHA IIymMa. A
B [I'epmanum Begercs pabora mo paszpaboTke
CHEUHAIBHBIX 30H JUI MOJETOB OECHIIOTHUKOB C
OTPaHMYEHUSIMH Ha YPOBEHb IOTyMa. OTOT OMBIT
MMO3BOJSIET ~ JPyrMM  CTpaHam  pa3pabaTheIBaTh
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COOCTBEHHBIC CTpPATETMH IO PETYJMPOBAHUIO TIyMa
OECIIJIOTHUKOB B TOPOJICKHX YCJIOBHSAX M MPUMEHATH
TIepPEIOBbIC TEXHOJIOTHH JJIsI CHIDKCHUS HETaTHBHOTO
BIIMSIHUSL IPOHOB Ha OKPYKAIOIIYIO CPEIy H 310POBBE
JIFOJIEH.

B o0mem crmydae TOJOXKEHHE TpPAHHI[ 30HBI
aKyCTHUecKoi 3aMeTHOCTH JIA B MecTe pacroioKeHus
HAOJIOIATENsT OMPEACISICTCS COOTHOIICHUEM MEXTy
WHTCHCUBHOCTBHIO BOCIIPHHHAMACMOT'O HaOIrOIaTeNIeM
aKycTHueckoro usnydeHus: JIA ¥ HHTEHCHBHOCTHIO

3BYKa, COOTBETCTBYIOIIETO MIPUPOTHOMY
aKycTH4eckoMy (OHY U 3aBHCHUT OT CTCICHH
MIPOSIBIICHUS aKyCTHIECKUX a3 dekToB,
COMPOBOXK/IAIOIIMX  PACIpOCTPaHEHHWE  3ByKa B

TypOyJIleHTHOW aTtMocdepe - pedpakiii 3BYKOBBIX
BOJIH, TIOTJIONICHUS W PAcCesIHUS aKyCTHYECKOH
sHepruu. Ilpm 3TOM OAMH M3 acmeKTOB MPOOJIEMBI
aKyCTU4eCKOoi 3aMEeTHOCTH, 3aKJIF0YaeTCs B
HEOOXOAUMOCTH  ONpEJCNEHHUsS KPHUTEpHs  ayJHo
3aMETHOCTH JUIsl PAaCUETHOTO OTIPEICNICHHsI KOOPIHMHAT
rpanul; 3oHbl 3ametHocTH JIA. Kpurtepuit ayauo
3aMETHOCTM — OTO HEKUH II0Ka3areib, KOTOPBIH
SBIISETCA KpUTEepHEM CJIBIITUMOCTH JIA.
Hcnons3oBanue JTAaHHOT'O KpHUTEpHUs B
MPOTHOCTUYECKMX MOJAEIAX II03BOJSIET  OLCHHUTH
Ipe/IeNIbHOE  pacCTOSHUE MEXIy HaOiojaTeneM |
HCTOYHHMKOM IIyMa, TIPH YMEHBIIEHUH KoToporo JIA
Oymer oOHapyxkeH HaOmomareneM. Kpurepuem
AaKyCTHUECKON 3aMeTHOCTU JIA B KOHTPOJIBHOH TOYKE
Ha MecTHOCTH [3] MOXET CIyXuTb, HampuUMeED,
BBINOJIHEHHUE YCIOBUS:

AL=L.-L,>0,

rae L, — "moporoBoe" 3HaueHHe ypoBHs IOMEX, C

KOTOPHIM  COTIOCTaBJISIETCSI  YPOBEHb  MOJIE3HOTO
curHana L.. EcrecTBeHHbIM IOPOroM clibliiiuMocTh JIA
SABIISICTCS ~ TPUPOAHBIA  aKkycThieckudd ¢oH. B

OMpE/ICTICHHBIX YCIOBUSIX NPUPOIHBIH (DOH MOXKET
BBICTYIATh B POJIM MacKepa MOJIE3HOTO CHIHAJA.

Kak mpaBwuiio, mrym usmepstot B nenuodenax (nb),
UMeIoIIUX  Jorapupmudeckyr  mnpupomy. st
CpPaBHEHHsI: HOPMAJbHBI  YPOBEHb  pasroBopa
cocraBiger okojo 60 nb, Torma kKak IpOH MOXKET
pabotath ot 75 no 80 nb.

IlpaBuga B OTHONIGHHH  IIyMa  JIPOHOB
pa3uYaTCs B 3aBHCHMOCTH OT peruoHa. OmHako B
HEKOTOPBIX PErroHax, HampuMep B EBpocorose, s
JPOHOB, 3aBUCAIONIMX Ha BbicOTeé 4 METPOB,
YCTAHOBIICH MPEJIeN YPOBHsI ryma B 59 geruben.

Wcnonp3oBaHue JpPOHOB HAa  JOporax ¢
WHTEHCUBHBIM JIBIDKCHUEM MOXET CHU3UTH YCHIICHUE
[IyMOBOTO BO3JCHCTBHS Ha HAcCelleHHEe, BOMPEKU
3HAYHTCIIEHOMY YBEIUUYCHHUIO Pa3IpaKarollero nryma
NpY 3aBUCAHHWU JPOHA, OCOOCHHO B MECTaxX C HU3KOM
HHTEHCHUBHOCTHIO TOPOIKHOTO JIBUKCHUS.

HexenarenbHble I[IyMbI MOXHO H30€XaTh C
MOMOIIBIO, TaK HA3bIBAEMBIX ICHXO0aKyCTHIECKHUX
MoKa3arejel, KOTOphIe [IMPOKO HCIOJB3YIOTCS B
ABTOMOOWJIEHOW TPOMBIIUICHHOCTH. DTH ITOKA3aTeNN
MO3BOJISIFOT TOYHO NPEACTABUTH, KAaK BOCIIPUHUMAIOTCS

pa3JIMYHbIC 3BYKOBBLIC  XAPAKTECPUCTUKU (BI)ICOTa,
BPEMCHHBIC  Bapualuu, TOHa) .Ha ocHoBe »HTHX
IoKa3aTejeli  MOXKHO MMPOU3BECTU  ONTUMMU3ALUIO

TIOJI0’KEHHS POTOPOB M TEM CAMHM CJIEJIaTh JPOH MCHEE
pa3IpakaroIIiM.

YpoBeHb 11yMa, KOTOPBIN CO3AAET IPOH, 3aBUCUT
OT pa3NuuHBIX (aKTOPOB, TAKHUX KaK pasMep, THII
IBUTATENII W KadecTBO mpomemiepoB. Hekoropsie
MOJENN JAPOHOB BBICOKOT'O KJIacca  OCHAIIEHBI
(YHKIMSIMHU HU3KOT'O YPOBHS IIyMa.

OCHOBHBIM HCTOYHUKOM ITyMa AJIsi GOJIBIIMHCTBA
JPOHOB SBISIOTCS MX npomeiuepbl. Korma onum
BpAaIIAlOTCd Ha BBICOKMX CKOPOCTSIX, OHH TOJIKAIOT
BO3/IyX BHM3, CO37[aBasi pa3HUILy IaBJICHHUS, KOTOpas
NPUBOJUT K TOJBEMHOM cuHile, HO TaKKe H K
3HAYUTENbHOMY IIyMy [4]. OTO KonebaHue NaBICHUS
mpeoOpa3yeTcs B 3BYKOBBIC  BOJHBI, KOTOpBIE
JOCTUTAIOT HAIIMX YIIEH, KOTAa 3ByYUT 3HAKOMBIH T'YJI.

OnHUM 13 BO3MOJKHBIX ITyT€H YMEHBIICHHS IIIyMa
JPOHOB MOJKET OKa3aThCsl HCIOIBb30BAHMUE TPEOHBIX
BUHTOB W3 KOMIIO3UTHBIX MaTE€pHallOB C OOJBLINM
KOJINYECTBOM JonacTeH, (dopmupyrOIIUX
pacnpeneneHue pabouyto Harpysky Oonee
PaBHOMEPHO, YTO INPUBOAUT K MEHbIIEH Harpy3ke Ha
Kaxayro  jomact. IIpumenenme Ha  BIUIA
BO3AYIIHOTO BHHTa MCHBIICTO AnamMeTpa 10
CPaBHEHHIO CO INTATHBIM MOXKHO paccMaTpHUBaTh Kak
OJIVH M3 METOZOB CHIDKEHHS IIyMa Ha MECTHOCTH JIA,
Yy KOTOPBIX BHHT SBIAETCS  JOMHHHUPYIOIIAM
ncrouyHukoM myma. Jlemmdepsl nBurarens Taxke
UTPAIOT BaXHYIO POJIb B CHIDKEHHHU LIyMa, YMEHBIIAs
HE’KeNlaTelbHble BUOpanny, BOSHUKAIOIINE BO BPEMs
pabotsr  gBuratend.  OHH  KpemsaTcs — MEXIY
JBUTAaTENIIMH W KOPILyCamH JPOHOB, MOIJIOIIAs
YacTOThl BUOpaIlH, MPEXKJIE YEM OHU PE3OHHPYIOT C
KOpITyCoM, BEBI3bIBasA ﬂOHOHHHTeHLHLIﬁ rym.
KanotupoBanue aBurateneil MoxeT ObITh PACCMOTPEH
KaK OJWH W3 KOHCTPYKTHBHBIX METOJIOB CHIDKCHUS
mrymMa JpoHOB. Takke H3BECTHO, YTO YBEJIMUCHHE
Yyucna  JomacTed  NMpH  YCIOBHM — COXPAaHEHUS
TE€OMETPUYECKOTO M a’3pOANHAMHUYECKOTO MOA00us
BUHTOB, a TAKXe MOCTOSHCTBE Yncia Maxa oKpy>KHOH
CKOPOCTH, TPHBOJUT K CYIIECTBEHHOMY CHMKEHHIO
HIyMa OT adpOJMHAMUYECKON HAarpy3KH.

Hcnonp3oBanue CIielMaJIbHbIX H30JIAIUOHHBIX
MaTepHajoB I KOpIyca OECHHJIOTHHKOB TaKXke

IIO3BOJIACT CHU3UTH ITPOHUKHOBCHUE myMma B
OKPYXAIONIYI0 Cpely. OTH MaTepuanbl o0JafaroT
CHOCO6HOCTLIO IIOrjo1aTh u MHWHUMH3HUPOBATH

3BYKOBBIE BOJIHBI, YTO JI€JNACT OCCIMIOTHUKH MEHee
3aMETHBIMH U 00JIee THXHMH BO BpeMsI I10JIeTa.

B npennaraemoii pabote Ha OCHOBE PHUMEHEHUS
TOPOUAATBHBIX MIPOIIEIUIEPOB B BIUJIA,
AHAIM3UPYIOTCS] BOIPOCHI, CBSI3aHHBIE CO CHIDKEHHEM
OIYMHOCTH OT [JPOHOB NPU WX HCHBITAHUM B
a00PaTOPHBIX YCIOBHUSX.

ToponmansHBI mpomeiuiep BKIIOYaeT B cedd
CTYIHILY, MO AEP/KUBAIOIIY IO MHOY€ECTBO
YAJIMHEHHBIX 3JIEMEHTOB TPOIEiepa, B KOTOPBIX
KOHYHMK IEPETHETO0 3JIEMEHTa Mpomesuiepa urubaercs,
CONPHKACAsCh C 3aJHUM 3JEMEHTOM IpOIeepa,
00pa3ys 3aMKHYTYI0 KOHCTPYKLHMIO C TOBBIIICHHOH
KECTKOCTBIO u CHIDKEHHOHN aKyCTHYECKOM
xapakrepucTukod. OJIUH M3 BapHAHTOB BKIIIOYAET B
ceOs n1Ba MM OoJjiee IIEMEHTOB T'peOHOro BHUHTA,
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KOJIMYECTBO  KOTOPBIX ~ ONpenensercss Tpedyemoit
YyBCTBUTEIBHOCTBIO T'PEOHOTO BHHTA, JHAMETPOM
rpeOHOTO BHHTA W CBoWicTBaMH Marepuana. [lo cyTw,
TOPOUJANIBHBIA MPOTEIIEp SBISIETCS MPOAOIDKEHHEM
HEIJIOCKOTO  MPSIMOYTOJIBHOTO KpBUTA, IIPH  3TOM
HAaKOHEYHMK  KaXJOTO  H30THYTOTO  3JIEMEHTa
nporeiuiepa  MEepeXoAuT B KaKAbIH  TPOIONIBHBIH
3J€MEHT npornesuiepa. Taxas KOHCTPYKLIUS
obecrieunBaeT 0osee TEXHOJIOTHYHYIO KOHCTPYKLUIO,
yity4iiasi o0Iye a3poANHAMHUYECKHE XapaKTePUCTUKI
Y yMEHbIIIasl aKyCTHYECKHE XapaKTEPUCTHKH.

[lepcrieKTUBHBIM BapUaHTOM MOXXHO CUHUTAaTh
TPEXJIONACTHBIH TOPOUIAIBHBI BO3NYIUHBIA BUHT,
KOTOPBIIl MOKET OBITh CIIPOEKTUPOBAH W U3TOTOBIICH C
HCTIONIb30BaHUEM TEXHOJIOTUH aJITATUBHOTO
MPOU3BOJICTBA HApSy C COOTBETCTBYIOHIMMH (T.€. C
UCTIONB30BAaHUEM TOTO )K€ IIOTMEPEYHOrO CEUCHUS
npoduins W pacnpeneneHHs KpyTKH, KOJHYECTBa
3JIEMEHTOB ~ BO3AYIIHOTO BHHTA W JAMaMeTpa
BO3JyLIHOTO BWHTA) TPaAMLIUOHHBIMU BO3IYIIHBIMU
BUHTaMU. Takoll BApUaHT NPOIEIIEPOB OTHOCUTEIBHO
JErKO  MOXET  OBITh ~ HUCHBITAaH  KOMIIbIOTEP-
YIOpaBIIEMBIM THHAMOMETPOM IIPH €ro 3allycke Ha
IpeAMET W3MEPEHUS KPYTAIIEr0o MOMEHTa, TATH H
MOIIIHOCTH B 3aBUCHMOCTH OT YaCTOTHI BpAIICHUS
nponeiuiepa. CpaBHEHHE OCHOBHBIX XapaKTEPHCTHK
(Tsra, KPYTAMHNA MOMEHT M MOIIHOCTh) TPEOHBIX
BUHTOB C TOPOHIAJIbHBIMH TPEOHBIMH BHHTaMH
MoKa3bplBaeT  Oonee  BBICOKYIO  3((EeKTHBHOCTH
MOCJIETHUX. AHasoru4sas TEHCHIHS
MPOCIC)KHUBACTCSI W TPH OIEHKE aKyCTUYECKHX
XapaKTepUCTUK. B 4acTHOCTH, MOKHO OTMETHTH OoJiee
BBICOKYIO TATY TIPH 3aJaHHOM YpPOBHE IyMa, 4eM
00BIYHAss KOHCTPYKIMA. YacTOTHBIN AMANa3oH LIyMa,
CO3/1aBa€MOT0  BO3AYIIHBIMH  BHHTAMH,  HMEET
pemiaroriee 3HaUCHHE JUISt OLICHKH ero
MICHX0aKyCTHYECKOTO BO3AEHCTBUS. XOTS YacCTOTHBIN
JIMara3oH YeJIOBEYECKOro CIIyXa YacTO ONpeNeIIsieTcs
kak auana3on ot 20 I'u no 20 k', mopor ciabIMMocTi
3aBUCHT OT YaCTOTHI 3ByKOBOTO CHTHaa. M3 mpakTuku
W3BECTHO, YTO C YBEIUYEHUEM YaCTOTHI CIBIIIUMOCTD
3HAYUTEIbHO CHIDKaeTcsl. CpaBHHUTENbHBIA aHAIU3
CHEKTPaIbHOW IUIOTHOCTH MOIIHOCTH ayAMOCHIHAja
Hanbosiee 3(GEKTUBHBIX TOPOUAATBHBIX U OOBIYHBIX
MPOTEUIEPOB  IOKAa3bIBaeT, YTO  aKyCTHUECKas
XapaKTepUCTHKAa TOPOUIAIBHOIO MpOIeiepa HIDKE,
4yeM y OOBIYHOTO ITpOoIeNiepa, B IIMPOKOM JHara3oHe
4acToT, HO, YTO 0oJIee BaKHO, OHA 3HAYNTEIHHO HIDKE
B muama3zoHe 1-5 k['m, k KoTopoMy moam Haumboiee
YyBCTBUTENBHBEL. [Ipy 3TOM 3TOT pe3ynbraT ObLI
JOCTUTHYT 0€3 KaKUX-JIMOO IOIBITOK ONTHMH3AINU
wi  agantauud. Kpome TOro, J1ONMOJIHUTEIbHAS
HACTpOWKa MaTepHaja Ipoleepa, ero IuaMeTpa,
KOJIMYEeCTBA  JJEMEHTOB, IIONEPEYHOTO  CEUCHHS
npo¢uas,  CTPENOBHAHOCTH IO  pa3Maxy H
pactpeienieHus KpyTAIIEro MOMEHTa MOXET IIPUBECTH
K JIOTIOJHUTENbHBIM  YJIyYLICHUSIM, BO3MOXHO, K
CMEILEHUIO HEKOTOPOH JOIM aKyCTHYECKON 3HEpPruu
Ha 0oJiee BEICOKHE, MEHEE Oy TUMbIEC YaCTOTEI.

Kak m3BecTHO, mIyM — XaoTHYecKHe KoJjeOaHus
3BYKOB Pa3HBIX YacCTOT M XapaKTEPU3YIOTCSI YacTOTON
konebannit f (I'm), 3BykoBeIM naBnenuem p(Ila) u

HMHTEHCUBHOCTBIO MU cHioi 3Byka I(Bt/M?) [5]. Ilpu
9TOM CBSI3b MEXAY CHJIOW (MHTEHCUBHOCTBIO) 3ByKa U
3BYKOBBIM JaBJICHHEM BBIPAXKACTCS  CIICIYIOIINM
cooTHOmeHneM | = p (pc), rae p U ¢ — IJIOTHOCTH U
CKOPOCTh 3BYyKa COOTBETCTBEHHO. MUHHMAaIbHAs
BEJMYMHA 3BYKOBOTO [ABJICHHUS, KOTOPYIO OLIYIIAaeT
YXO YEJIOBEKAa, HOCUT Ha3BaHHE MOPOTa CIBIIIMMOCTU
(po). [aBnenuwe, coznaromee OOJCBBIC OIIYIICHUS
HA3bIBACTCSI OOJICBBIM MOPOTOM (Ppmar) AHATOTHYHBIC
XapaKTCPUCTHKH UMCIOTCS JJIs TIOPOTOBBIX CHJI 3BYKa

(Zo,Limax)-
VYpoBeHb OHIyIIEHUs 3ByKa APONOPIMOHATIEH
morapuMy HMHTCHCHBHOCTH [, OTHECEHHOH K

UHTEHCHBHOCTH [, Ha TMOpOre CJBIIUMOCTH, T.€.
L =10lg 1/ 1o = 10tg p* / pé = 20 €gp/po.3neck Ip-
JelCTBYIOIME 3HAUEHHSI MHTEHCHBHOCTH U 3BYKOBOT'O
mapienus; Iy = 1072 Br/M?;, po= 2 * 10 ~ Ila - -
UHTEHCHBHOCTh M 3BYKOBOE JaBJEHME Ha IIOpOre
CHBIIMMOCTU. Inax = 10? BT/M?; pro = 2 = 10 2 Ila -
UHTEHCHBHOCTh M 3BYKOBOE JaBJIEHME HAa O0JEBOM

nopore.

O6nmacTh  TPOCTPAHCTBA, TA€  IPOMCXOIUT
pacrpoCcTpaHeHHe  3BYKOBBIX  BOJIH, HA3bIBAETCS
3BYKOBBIM  IIONIEM, KOTOPOE  XapaKTepH3yeTcs
IJIOTHOCTBIO cpensl p(kr/m), CKOPOCTBIO
pacIpocTpaHeHMs ~ KONeGaHMii  YacTHL[  Cpebl

(3BYKOBO#1 CKOPOCTHIO) ¢ (M/C) U 3BYKOBBIM JIaBJICHUEM
p.

JlabopaTopHbIC HCMBITAHUS CBOJWIACH K TOMY,
YTO CHayajla 3aIyCKaeTcss IpoH (KBaIpOKOITEp)
OOBIYHBIMH TIPOTIEILIEPAMHE U €T0 TIEPEBOIIUTH B PEIKUM
3aBHCAHMS Ha OTpeNeleHHOW (3aZaHHON) BBICOTE OT
moJia (KBaJIpOKONTEp BUCHT B BO3IyXE) TAaK, YTOOBI OH
BHCEN HaJ MHUKPO(OHOM IIyMOMEpa, BKIIOYABIICTO
elle YCHINTENh, YaCTOTHBIC (IIBTPHI (aHAIH3aTOpa
4acTOTHI), PETHUCTPUPYIOIMK TPHOOP (camMomnucHa Win
marautodpona) u  uHAMKarop. llymomep ¢
MHUKPOGOHOM TpeABAPUTEIBHO YCTAHABJIMBAIOT Ha
nojoHe. B 3ToM pexxuMe n3MepsuT YpOBEHb IIyMa C
noMomsio mrymoMepom. Ilo curHamy wuHAMKaTopa
IIyMOMeEpa, MOKAa3bIBAIOIIEr0 YpPOBEHb M3MEpsieMOoil
BeJIMYUHBEI B 1B, ONpENesII0T ypPOBEHb IIyMa,
Hanpumep, ot HQ mporennepos KBaapoKonTepa u ero
¢ukcupyrot. [Tociie 3TOro KBaApOKONTEp OIyCKAIOT Ha
mnoys u ero ocraHaeiauBaroT. Ha kBazpoxonrepe HQ
MpoMeUIephl MEHAIOT Ha TOpOHIAIbHBIE (0e3 3aMeHBI
nsurareneil). Jlanee kBaapoKONTEp ¢ TOPOUAATHLHBIMU
IponeuiepaMy  3allyCKaloT W BCE€  TOBTOPSIOT
aQHAJIOTHMYHBIM o00pazoM B ciaydae Hammaus HQ
HpOTEUIEpPOB Ha KBaJpoKonTepe. B urore o pazHoctu
3a(pUKCUPOBAHHBIX IIYMOBBIX IBYX CUTHAIOB oT HQ
MPONeUIEpOB W TOPOHMITANBHBIX  HPOMEIUIEPOB
KBa/IpOKOINTEPA COOTBETCTBEHHO MOKHO BBIUMCIIMTD
BEJIMUMHY TMOHWXEHHMS ypOBHS IIYMHOCTH OT
TOPOUJANBHBIX  NPONEIUIEPOB  KBAJIpPOKOITEpA B
npoctpaHcTBe — nomemeHus.  [lo  pesynbTaram
SKCIIEPUMEHTOB  CHW)KEHHME LIyMa I[pU  3aMEHe
OOBIYHBIX MPONEIUIEPOB TOPOUIATHHBIMH, COCTABUIIO
npumepHo 12 nb. [Tpn He0OX0AUMOCTH, TOHM)KEHHBIH
YPOBEHb ITyMa KBaJpPOKONTEpa, 3a CUET MPUMEHEHHUS
TOPOHUTATTBHBIX MIPOTIEIUIEPOB, MOXeET OBITH
COTOCTABJICH C JIONMYCTUMBIM YPOBHEM IIlymMa IO
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CaHWTapHBIM HOpMaM (TpeAeTbHO
YPOBEHb IIyMa).

B ob0mem Buzme ans MHTEHCHUBHOCTH 3BYKOBOW
sueprun (Br/m?) [6], co3maBaeMoli, HaIpUMED, TPOHOM
B JIA0OpaTOPHBIX YCIOBUAX, MOXHO BBIYHACIHTH
cremyromen popMymoi

—IIOTy CTUMBIH

F =PG/SKocx + 4P/aS D),
rae F - UHTeHCUBHOCTH 3BYKOBOH »Hepruu, P —
3BYKOBasi MOIIHOCTb, S — IIOIIA/Ab ITOMEIICHHUS, O —
K03 PHUINEHT 3BYKOTIOTIOIMIEHNUS, Kocs- K03 duIIeHT
ocinabnenusi, G — TOKa3aTelb HANpPaBICHHOCTH
m3nyyenus: myma. B dopmyne (1) mepBbiid wieH
03HauaeT MPSIMYI0 SHEPTUIO 3BYKOBBIX BOJH, a BTOPOH
— OTPa’KEHHYIO OT CTEH, NTOTOJIKA, 000PyAOBaHUSA U T.I1.
U T1epeoTpaxkeHHy0. V3 npuBeneHHOH (QOpMYIIBI
CJIETyET, YTO TPH U3MEPEHNH IIyMa OT JPOHA IIPH €ro
B 3aBHCAaHMM B JAa0OPATOPHBIX YCJIOBHAX CIEIyeT
y4ecTh BCE BBIIIECTIPUBEACHHbIEC MoKaszarenu. [ToaTomy
W3MEpPEHNE  BEIWYMHBl IIymMa OT JpOHa B
Ta00PaTOPHBIX YCIOBHAX JOJDKHBI IPOU3BOJUTCS IPH
MIOCTOSIHHBIX 3HAUCHMAX yKa3aHHBIX XapaKTCPHUCTHK.
[MpumenuMocts GopMyJibl 0COOCHHO BaXkHa TPH
HCIIOJIb30BaHUH MYJIBTUPOTOPHBIX JPOHOB, HAIIpUMeED,
B KOMMEPUYECKOM CEeKTOpe MAJIs ILIMPOKOIr0 CIIEKTpa
npuMeHeHnii — kuHemarorpaduu. [Ipu nposeneHun

CbCMOYHBIX pa60T B 3aKPBITBIX IIOMCHICHUAX
(maBUIBbOHAX), HEOOXOAMMBIM CTaHET BOIPOC O
CHWKGHHM  CYMMapHOTO  YpOBHS  IIYMHOCTH.

YMEHBIICHHE 3TOr0 KOMIUIEKCHOTO YpPOBHA IIyMa
MOXHO ITPOM3BECTH CIeAyIonM o0pa3zoM. Kak BHIHO
n3 ¢Qopmymer (1), omgHMM W3 TEPBBIX CIIOCOOOB
CHIDKEHUS IIyMa B 3aKPBITBIX HMOMELICHUSIX MOXKET
OKa3aThCS YMCHBIICHHWE 3BYKOBOW MONIHOCTH P
HENOCPEJCTBEHHO B  HCTOYHUKE, T.€. CaMOM
MyJBTBUPOTOPHOM  JIETaT€JIbHOM  ammapare, IO
IACTIOPTHBIM ~ XapaKTEPUCTUKaM KOTOPOTO MOXKHO
nogobpath Hamboee TNpHEMIIEMBII 10 YpPOBHIO
MOIIIHOCTH U ITOKa3aTeJII0 HAIIPaBICHHOCTH M3y YeHUSI
myma G, BeraucisgemMoro otHomenueM P/ P, B Takmx
ciydasx paboune MecTa JKelaTelbHO pa3MellaTh B
CTOPOHY,  HPOTHBOIOJIOKEHHOH  MaKCHUMaJIbHOMY
pacnpocTpaHeHHI0  M3IydeHHs. BropeiM  Goiee
3(h(GeKTHBHBIM  CIIOCOOOM  MOXET  OKa3aThCs
YBENMYECHUE IUIOMIAM S 3BYKOIIOTJIOMICHHS, Ha
KOTOPYIO PacIpocTpaHsAeTCs 3ByKoBas sHeprus. Kak
IPaBUJIO, B 3aKPHITOM IIOMELICHUH YPOBEHb IIyMa B
PAacUeTHOIl TOYKE YMEHBIIACTCS INPOINOPIUOHATBEHO

kBagpaty paccrossHust Ly =Lue. — 20tg x, nb.
3BYKOBYI0O DSHEPrHMI0 B JaHHOM CIy4ae MOXET
HOTJIONAThCSA MaTepualoM CTEH, MOTOJIKA,

obopynoBaHueM, Jr0bMH | T.11. [ToaTOMy noMemenne
MOKPHIBATh 3BYKOIOTJIOIAOIIMMHU OOJMIIOBKAMHU M3
HOPUCTBIX ~ MaTepuaynoB.  JpyruMu  cioBamy,
YBENIMYUTh KO3(P(UIIMEHT 3ByKOHOIJOmEeHus o. B
JAHHOM cJy4ae OJHHMM M3 CIHOCOOOB ociaOiieHus
3BYKOBOW SHEPIHM MOXKET OKa3aThCAd YBEIUICHUE
koappurmenTa Kocy ¢ TOMOIIBIO 3BYKOU30IMPYIOIIHX
perpan U3 TBEpIBIX TAXKENBIX MaTepuaoB. biaaronaps
3TOMY 3BYKOBasl 3HEprHust OyJIeT OTpakaThCs OT HHX
o0paTHO B CTOpOHy wHcTouHHMKA. [Ipmuem sxectue

Tperpaja, TeM JIydille H30JisIus 3ByKa. [1o cratucrrke
3BYKOM3OJAIMSA ocnabnser mym Ha 30 — 40 nb, a
3ByKomorjomierrne — Ha 6 — 12 1b.

ITo canmrapHBEIM HOpMaM OcJa0JIeHHE IIyMa Ha
pabodem Mecte JODKHO OBIT HE  MCEHee:
A Lpac'{ > (L CyM. HCT ~ LZ[OH) + (3+5), rae Luon -
JIOIyCTUMBIH YPOBEHb LIyMa, L cym uer — CyMMapHBIil
YpOBCHb IIyMa Ha pa0o4yeM MecTe, HalpuMep, OT
HECKOJIbKUX UCTOYHUKOB (MYJBTHPOTOPHBIX IPOHOB).

B 1aHHOM KOHKpPETHOM cCllyyae IIyM OT
MYJBTUPOTOPHOTO ~ JIPOHA  MOXHO  OCJaOHTh
MMOCPENCTBOM  3BYKOIIOTJIOMIAIONICH  OOJIHIIOBKOM,
3BYKOM30JUPYIOUIEi nperpaaon u

3BYKOM3O0JMPYIOIINM CETIATHIM KOJKYyXOM, HaJJETOM Ha
OpoH. /i peanmu3anuy TEPBBIX [BYX CHOCOOOB
ocmabieHus IryMa He0OX0AUMO 3HaTh HHTCHCHBHOCTh
MPSMOTO M OTPAKCHHOTO 3BYKOB, KOTOPYIO MOKHO
BEIpa3uTh KakK E = Enpay + Eorp = P+ G/4mx2 + 4P/A.
3aecy mapameTp A MOXHO PacCUHUTaTh IUIOIIAJIBIO
MOTJIOIICHHUST U KO3()(UIMEHTOM 3BYKOMOTJIOICHHUS.
[Ipu 3BykowW3oOdMpyloweld mperpane 3ddekrTuBHee
ocnabuTh OTpaxkeHHBIH 3ByK. Ilpm »3TOM mms
ocnabneHus: mperpagod MoxHo 3amucath AL = 20ig
(mf) -60, m — macca 1 M2 mperpazsl, xr; f — 3ByKoBas
yactoTa, ['. B paccmarpuBaemom ciydae Hamboiee
3(G(QEKTUBHBIM MOXXET OKa3aThCs HCIIOIb30BaHHE
3BYKOIIOTJIOLIAIOUIMI CETYaThIl KOXKYX, HaJIeThId Ha
MYJIBTUIIOTOPHBIN JPOH. CeryaThit KOXYyX
BBIMOJIHACTCS U3 TBEpPABIX IuTacTMacc, Metamia. OH
MOKPBIBAETCSl 3BYKOIOIJIOUIAIOIUM MaTepHajoM —
NOTJIOIAETCSl MHOTOKPAaTHO OTPaKEHHBbIM 3BYK. Jljid
ocnalleHuss 3ByKa CETYaTBIM KOXKYXOM MOXHO
npunumatb AL = 20tg (mf) -60 + 10tga, rne m — macca
KOXyxXa, Kr. M3 OpraHW3alllOHHBIX MeEp 3aIlnuThI
MOJKHO yKa3aTh Ha IepephIBHI B paboTe (uepepoBanue)
1 CPEJCTBA MHANBHUYyaIbHON 3alUTHI.

Takum oOpasom, B mpemaraemMoi pabote
NpOAHATM3UPOBAHBl M BBIABICHBI  OCHOBHBIC
MCTOYHMKH LIYMHOCTH B OECITMJIOTHBIX JIETATEJIBbHBIX
anmaparax W IpeuiokeHbl Oosee 3d(dexTHBHBIE
KOHCTPYKILMOHHBIE U OPTaHU3AI[OHHbIE PEIIeHUs IS
CHIDKEHHMsT LIYMHOCTH OT YKa3aHHBIX JIeTATeJIbHBIX
annaparoB. [loTeHIManbHBIH PBIHOK TOPOMIAIbHBIX
MIPOTIENIIIEPOB OXBATHIBAET BCIO WHIYCTPHIO MAJIBIX
MYJIBTHPOTOPHBIX OeCIMIOTHBIX JeTaTeNbHBIX
anmapaToB M OTKPHIBAET HOBBIE BO3MOXHOCTH
UCTIONIB30BaHMs, KOTOpBIE paHee ObUTH HEBO3MOKHBI
n3-3a ryma, C03/1aBaeMOT0 THMH
JPOHOILTIAT()OPMaMH.
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Sources of noise from unmanned aerial vehicles
and ways to reduce it on the ground V.A. Trapeznikov

Institute of Management Problems of the Russian
Academy of Sciences G.N.Akhobadze Annotation. The
issues of the noise level of unmanned aerial vehicles in
the conditions of their applications in various fields of
engineering and industry are analyzed. The main
sources of noise caused by the propellers as they rotate
at high speeds are revealed, pushing the air down,
creating a pressure difference that leads to lift, but also
to significant noise. The replacement of conventional
propellers in an aircraft with toroidal propellers
forming a closed structure with increased rigidity and
reduced acoustic performance is justified. The main
indicators characterizing the noise parameters used for
further assessment of the noise level and decision-
making on the application of various constructive and
organizational methods aimed at reducing noise from
unmanned aerial vehicles are given.

Babayeva Z.R.
Azerbaijan State Pedagogical University,
Azerbaijan Republic, Baku

REGIONAL FEATURES OF TERRITORIAL ORGANIZATiON OF THE FOOD iNDUSTRY

DOI: 10.31618/ESSA.2782-1994.2025.1.111.532

Summary. In the article the ways of territorial organization and improvement of the food sector in the

Republic of Azerbaijan was investigated. The purpose of the study is to conduct research on the location of food
enterprises and their shortcomings in the context of food production. Local food production is important not only
for a producer, but also for the consumer. Therefore, the effective location of territorial organization in the context
of food production is one of the important factors. The article discusses the issues that should be taken into account
in territorial organization, such as the establishment of an enterprise with small and medium production capacity
in other regions or the presence of transport and logistics opportunities, in order to recognize the product produced
by the enterprise. Information on enterprises operating in economic regions and regions that differ in product
production is included. The article conducts comparative analyses based on statistical collections of the State
Statistical Committee of the Republic of Azerbaijan (2013-2023), mathematical and statistical methods. Factors
influencing the territorial organization are grouped into several groups and information on their impact on
population employment is provided. At the end of the article, certain conclusions are drawn and suggestions are

made on the directions of development of food production enterprises in the future.
Keywords: food industry, economic region, enterprise, production, consumption

Introduction. In modern times, the issue of the
efficiency of industrial enterprises, including food
industry enterprises, is becoming relevant.

It involves changing the functions and
mechanisms of industry development, searching for
competitive advantages and forming effective inter-
industry relationships. The distinction between the
processing and food industries is conditional, since
enterprises of the processing industry produce food raw
materials or products for further processing in the food
industry, as well as food products ready for direct
consumption (Criuluna, 2019). The efficiency of food
production enterprises is changing with the incomes of
the population, the productivity of agriculture, the
development of the national economy, etc., which
defines the problem, on the one hand, as a national
economic problem, and on the other hand, as a problem
of adaptation of regional entities to market conditions.
In view of the changes taking place in the socio-
economic development of regions, the need for a
statistical assessment of the economic situation of the
food industry in a regional context and, on this basis,

the identification of current trends in its development is
of great importance.

The food industry is closely related to agriculture
and, in addition to meeting the daily needs of the
population, plays a major role in the development of the
economy. The continuous development of the food
industry, as well as the application of new technologies,
modernization of production processes and the creation
of new product varieties, also increase the importance
of this area. The economic importance of the industry
not only provides for the domestic market, but also has
a positive effect on the country's foreign trade relations.
Also, the quality and diversity of food products are one
of the main factors for ensuring high demand both in
the domestic market and in the international world. It
helps to open new jobs in the labor market, improve the
living standards of the population and support regional
economic development. At the same time, innovations
and technologies in the food industry make the
processing of agricultural products more efficient and
environmentally friendly.
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The study of the territorial organization of the
food industry occupies an important place in the fields
of modern economics and geography. Studies
conducted in the field of territorial organization of
industrial sectors across the country, including the
location of food production enterprises by regions, the
optimization of production areas, as well as the analysis
of factors determining the development of the industry.
Among the scientists who conducted the research, A.
Hajizadeh, H. Aliyev, A. Nadirov, T. Aliyev, Z.
Mammadov, P. Mammadov, A. Nuriyev and N.
Nuriyeva, etc. can be noted. According to A.Kh.
Nuriyev, the planned coherence and mutual
complementarity in in some industries, including the
food sector areas create conditions for revealing and
using the intended sources of savings. When clusters
(technoparks, industrial parks, industrial districts and
zones) are properly organized, it becomes possible to
effectively coordinate the work of small, medium, and
large entrepreneurs in one center, and to increase the
competitiveness of regions and the country in world
markets.

According to A. Gurbanov, specialization, which
is one of the forms of social organization of production,
is closely related to the transport factor, as is the form
of concentration. The large distance of delivery of
products manufactured in specialized enterprises to
consumers, on the other hand, the process of
transporting raw materials and materials from other
enterprises to a specialized enterprise significantly
increases freight transportation. The impact of
cooperatization, which is a form of social organization
of production, on the location of industry creates the
need to create territorial-production complexes.

The purpose and objective: When studying the
territorial organization of the food industry, it is
advisable to take into account the following issues:

* Development of the territorial structure of the
industry: Differences in the food industry of different
regions and the impact of these differences on the
development of the industry;

* Production relations: How production relations
in the food industry are formed, their impact on the
economy and labor market of the industry;

* Problems of industrial development: Increasing
production, technological innovations and
environmental issues, etc.

The article conducts comparative analyses using
mathematical and statistical methods based on the
statistical collections of the State Statistical Committee
of the Republic of Azerbaijan covering the years 2013—
2023. Factors affecting territorial organization are
grouped into several groups, and data on indicators
affecting population employment are presented.

These studies provide information on the factors
influencing the regional development of the food
industry, as well as on the efficient use of local
resources. Research in this area also serves as a solid
basis for the analysis of issues related to food security,
economic development, and public health. To
determine the characteristics of the structure and
territorial organization of the food industry in the
republic, to substantiate the ways of its improvement,
to determine the efficient location of food industry
enterprises and the sectoral structure of production.

Analysis and discussion.

The study of the territorial organization of the food
industry in the regions is of particular importance. Food
industry enterprises contribute to the efficient use of
agricultural raw materials and reduce their losses. The
formation of production and territorial organization
among enterprises leads to significant changes in the
proportions and balance of various sectors of the food
industry. At this stage, it is important to identify
reserves to increase the efficiency of food production.
In 2013-2023, there was an increase in the share of
industry in the structure of the processing industry,
while in 2013 the production of food products was
7.4%, in 2023 it was 9.2%. The highest indicator for
2013-2023 period was in 2020. After 2022, there was a
relative increase. Naturally, the presence of the Covid
pandemic has had an impact on the emergence of
certain problems in the economic sphere around the
world (Figure 1).
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Figure 1. Share of the food sector in the sectoral structure of industrial production, %
Source: Azerbaijan Industry-2024, statistical compilation
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Natural conditions are one of the important factors
for the development of the food sector and play an
important role in supporting regional development
within the country. Natural climate and labor resources,
economic and geographical factors related to the
transportation of produced products are one of the main
conditions for increasing the economic potential and
development of regions. Favorable climatic conditions
are of great importance for the production of food
products.

Developed infrastructure and transportation routes
are important for the transportation of produced food
products. The organization of transport and logistics
creates conditions for the rapid and profitable
introduction of products to the market. At the same
time, industrial enterprises located in geographically
central regions can support other sectors of the
economy by increasing the production of food
products.

Experience shows that, when the forms of spatial
centralization of industry are properly organized, they
provide great economic benefits mainly due to savings
in capital investment. Thus, as a result of the spatial
centralization of industry, the need to build separate
transport routes for each enterprise, railway stations,
bridges, and service facilities such as warehouses for
storing products is eliminated [Nuriyev, 2019].

Special attention should be paid to organizational
and management issues for the development of the food
sector. The state's support for this area, the promotion
of cooperation between the agricultural and industrial
sectors, give impetus to progress. In order to increase
food production, it is important to stimulate producers,
apply modern technologies and organize trainings in
accordance with the requirements of the sector. Also,
the implementation of measures to ensure food safety
and quality plays an important role.

Competitive advantages are only potential
opportunities for the production of competitive
products, associated primarily with the effective use of
the resource potential. Thus, the level of competiti-
veness of agricultural production is largely determined
by the state of the resource potential, the technologies
used, the organization of labor processes, the
stimulation of labor. In the process of production such
indicators characterizing its effectiveness are formed,
such as the productivity of livestock and the yield of
agricultural crops, the production cost of production,
and at the marketing stage - the commercial cost and
sales prices. And the indicators of productivity,
production costs and sales prices can be viewed as
indicators of the effectiveness of using the potential of
competitive advantages (Altukhov et al., 2019).

Based on the above, measures in various areas for
the development of the food sector are interrelated, and
each of them is important for the sustainable
development of the economy.

In all regions, enterprises operate for the
production of baking and flour products with large and
small production capacities. Bread is widely distributed
among consumers as a daily food product. This sector
produces various types of bread and other bakery

products, which are presented to consumers.
Confectionery products are also produced in a wide
range in accordance with consumer requirements.
However, since the shelf life of some sweets is limited,
special attention is required during their production and
transportation.

For certain regions, the production of not only
healthy, but also well-known products is important.
Local food production is inherently linked to local
entrepreneurs. Another important feature of local
products is that they are produced on a small scale in an
environmentally friendly manner and use local
ingredients. As a result, this type of production is very
profitable from a social, environmental and economic
perspective [Kolodziej et al., 2020].

Demographic factors are of great importance in
the territorial organization of industrial production. On
the one hand, these factors determine the number of the
population and the labor market, and on the other hand,
the level of specialization of the population, labor
capacity and opportunities for work in industrial
production:

- Quantitative and qualitative indicators of labor
resources: The number of the population forms labor
resources appropriate for the development of industrial
sectors. The number of highly specialized workers
ensures the development of industrial production in
high-tech areas.

- Labor force and opportunities for involvement:
The ability of labor resources to be attracted to the local
market and to be attracted to different areas of industrial
production determines the geographical location of
industrial production. Attracting labor force to regions
where industries are developed expands the labor
market in these regions.

Also, the existing labor resources in the regions
can create conditions for the development of the food
sector. Providing professional training in accordance
with the labor market of the regions and the effective
use of labor force are of great importance. In particular,
providing employment to the population in the regions
can help reduce density in Baku and the surrounding
areas.

Enterprises operating in various sectors of the
country's economy are located in economic regions.
Each region is distinguished by its own production
areas. Since the population is mostly located in Baku
and the surrounding areas, food enterprises also operate
in areas close to places of consumption. The food
industry in Baku has a wide spectrum and several main
areas have developed here. Meat and dairy products,
vegetable oils, pasta products, flour and flour products,
tea production, etc. Food production enterprises occupy
an important place in meeting the needs of the
population. These areas are represented by enterprises
exporting products to both the local market and foreign
markets. In the Nakhchivan economic region, there are
enterprises producing food salt, tea, flour and flour
products, meat products, flour confectionery, dried
fruit, alcoholic and non-alcoholic beverages, and
mineral waters; in the Absheron-Khizi economic
region, there are enterprises producing meat and meat
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products, vegetable oils, confectionery, fruit juices and
canned goods, alcoholic beverages (beer, wine and
wine products); in the Dagly Shirvan economic region,
there are enterprises producing fruit juices, vegetable
oils, wine, and dairy products; in the Ganja-Dashkasan
economic region, there are enterprises producing meat
products, pasta products, alcoholic beverages, and
grape wine; in the Gazakh-Tovuz economic region,
there are enterprises producing dairy products, semi-
finished products, dried fruits and vegetables, wine and
wine products, fruit juices, alcoholic and non-alcoholic
beverages. The Guba-Khachmaz economic region
produces fruit juices and canned fruits and vegetables,
dried fruits, alcoholic beverages and canned meat, the
Lankaran-Astara economic region produces natural tea,
fruit juices, canned fruits and vegetables, dairy
products, and rice processing enterprises, the Central
Aran economic region produces fruit juices, refined
vegetable oils, dairy products, mayonnaise, alcoholic
beverages, and wine products, the Mil-Mugan
economic region produces sugar, pasta products, fruit
juices, and dairy products, the Sheki-Zagatala
economic region produces fruit juices, non-alcoholic
beverages, tea, dried fruits, beer, and semi-finished
products, and the Shirvan-Salyan economic region
produces refined vegetable oils, fruit juices, canned
fish, and beer. Food enterprises with large and small
production capacities operate in the Barda, Agjabedi,
and Fuzuli regions of the Karabakh economic region.
In other administrative districts included in the
Karabakh economic region and in the East Zangezur
economic region, there are favorable natural conditions
for the development of many industries, and the state is
implementing measures to develop these industries. In
particular, food enterprises with small production
capacity operate in the regions. These include
enterprises producing dairy products, butter, cheese, ice
cream, mayonnaise, canned milk, semi-finished
products, etc. Enterprises engaged in the primary
processing of raw materials in the production of fruit
and vegetable products (production of juices, jams, as
well as canned fruits and vegetables), primary
processing enterprises are focused on consumers. Sugar
production enterprises operate on the basis of local and
imported raw materials. Alcoholic beverage production
enterprises are oriented towards raw materials. The
production of soft drinks is usually combined with
mineral water bottling plants. Mineral and carbonated
water production enterprises operate in Badamli, Sirab,
Istisu, Slavyanka, etc.

Based on the production indicators of important
types of food products, Gabala, Agsu, Goychay, Guba,
Balakan regions stand out in the production of fruit
juices, Sumgayit and Shirvan cities in the production of
liquid vegetable oils, Sumgayit city in the production of
margarine, Baku city, Sabirabad region in the
production of pasta products, Imishli, Absheron
regions, Sumgayit city in the production of sugar,
natural tea production Baku city, Lankaran region, food
salt production Baku city, Nakhchivan Autonomous
Republic, non-alcoholic beverage production Baku
city, Absheron, Gabala, Gadabay, regions, Nakhchivan

Autonomous Republic, Absheron region, Baku city in
the production of beer, Agsu, Absheron, Goychay,
Goygol, Shamkir regions, Ganja city in the production
of wine products [Azerbaijani industry...2024].
Absheron, Kurdamir, Agjabedi, Barda, Samukh, etc.
Enterprises producing a variety of products such as sour
cream, cheese, cottage cheese, butter, etc. operate in the
regions.

One of the important issues to consider in
territorial organization is ensuring the delivery of
products produced by small and medium-sized
enterprises operating in the regions to other regions.
This will both expand the sales opportunities of the
enterprises' products and increase the recognition of
these enterprises. Thus, new opportunities will be
created in territorial organization and economic
development will be provide in a more balanced
manner.

For this, it is advisable to pay attention to several
important factors:

1. Strengthening logistics: To facilitate the
delivery of products between regions, it is important to
improve the logistics network. This will improve the
means of transport, improve the road network and
facilitate the transportation of goods.

2. Regional promotion and marketing: It is
important to prepare regional marketing strategies to
promote the products of enterprises in other regions.
This will also increase the brand value of enterprises
and expand their market shares.

Enterprises operating in economic regions are
engaged in the production of products in accordance
with their fields of activity, which has a significant
impact on the country's economy in various areas. Each
economic region attracts attention for its specific
products and plays an important role in the
development of the regional economy.

In the territorial organization of food production
enterprises, the location of the population, labor
resources and proximity to consumers are the main
factors for the efficient organization of the relevant
production processes. If enterprises are located in areas
with a large population, a sufficient labor force and
close to the consumer base, the efficiency of production
and product quality will increase. The constructing of
new enterprises in the regions will be important,
especially in local population and tourism areas. Such
enterprises will both satisfy the daily needs of the
population and the local market, as well as meet the
needs of tourists.

The territorial organization of the food industry is
characterized by a concentration of relatively densely
located small industrial centers and industrial sectors,
which allows them to be combined and divided into
regions of the territorial structure by product
production. As a rule, they are formed and operate in
the suburbs of regional centers and large cities. First of
all, it depends on the nature of the population,
settlement patterns, the potential of agricultural
production and the investment attractiveness of the
regions.

Conclusion
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Thus, in view of the above, the food industry is
very important not only in terms of food supply and
safety, but also in terms of its impact on the local
economy.

The geographical location of the areas is of great
importance for the efficiency of production. Attention
should be paid to the infrastructure for transportation,
storage and processing of food products. Well-
developed logistics and transport systems allow the
food industry to function efficiently. Refrigerated
warehouses and other modern technologies are
important for preserving the freshness of the product
and its proper distribution.

The food industry is of great importance in terms
of labor. The involvement of experienced specialists
and qualified personnel plays an important role in the
development of this area.

The introduction of modern technologies, such as
automated production lines and quality control
systems, increases the productivity of the food industry
and reduces costs. This also improves the quality of the
product.

It is advisable to use foreign and domestic
investments to improve the food industry. The
development of the sector affects the coordination of
various sectors of the economy - agriculture, industry
and trade, and ensures the strengthening of relations
between these sectors.
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THE IMPACT OF USING PROJECT REACTOR ON THE PERFORMANCE OF BACKEND
SYSTEMS IN JAVA

Mypawxun H. H.

aKcnepm, undcenep no obecneyenuro kavecmaa (QA) noanozo cmexa, Kpacnooap, Poccus

BJIUSAHUE UCITOJIb3OBAHUS PROJECT REACTOR HA MTPON3BOJAUTEJIBHOCTDb BACKEND-
CUCTEM B JAVA
DOI: 10.31618/ESSA.2782-1994.2025.1.111.530

Summary: The article examines the advantages and limitations of reactive programming in developing high-
performance backend systems. Special attention is paid to comparing the reactive model implemented using
Project Reactor with the traditional multithreaded approach. The results of load testing are presented, including an
analysis of performance metrics such as latency, throughput, and resource utilization. The experiments
demonstrated that the reactive model shows resilience to high loads, ensures minimal delays, and efficiently
allocates resources, making it particularly relevant for microservice architectures and real-time systems. At the
same time, the challenges of adopting reactive approaches, such as increased developer qualification requirements
and debugging complexity, are discussed. The conclusions are supported by experimental data and aligned with
the findings of modern research. The practical significance of this work lies in offering recommendations for
optimizing existing systems and implementing reactive approaches in high-load applications.

AHHOTanusi: B crarbe paccMaTpHBAIOTCS MPEUMYIIECTBA M OTrPAHUYCHUS NPUMEHEHHS PEaKTHBHOTO
MIPOTPaMMHUPOBAHUA ISl pa3pabOTKH BBICOKOIIPOM3BOANTENRHBIX backend-cuctem. Ocoboe BHUMaHNE YAETICHO
CPaBHEHHUIO PEaKTHBHOW MOJIENIM, peall30BaHHOW C Hcrojb3oBaHMeM Project Reactor, W TpaauimoHHOTO
MHOTOIIOTOYHOTO 10/1X0/1a. [IpecTaBinensl pe3ysbTaThl Harpy304HOTO TECTHPOBAHUS, BKJIIOYAsl aHATIM3 METPUK
NPOM3BOJUTENBEHOCTH, TaKUX KaK 3aJlepkka, MPOIMYCKHass CIHOCOOHOCTh W HCIOJIB30BAHUE PECYPCOB.
OKCHEepUMEHTHI TI0Ka3aJld, YTO PEaKTHBHAas MOJENb JEMOHCTPHPYET YCTOMYMBOCTH K BBICOKMM Harpyskam,
obecrieunBaeT MUHUMAaJIbHBIE 3a/IepXKKH U 3()(EKTHUBHOE pacIipee]ieHHe pecypcoB, YTo AenaeT e€ 0CoOeHHO
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aKTyaJIbHOHM [UII MHUKPOCEPBHUCHBIX apXHTEKTyp M CHCTEM pEalbHOTO BpeMeHH. BmecTe ¢ TeM 00CyXmaroTcs
CIIO)KHOCTH BHEIPEHHS PEAaKTUBHBIX MOJXO/JOB, TaKWe KaK IOBBIIICHHBIE TPeOOBaHWA K KBaTH()UKAITUH
Pa3pabOTINKOB W CIOKHOCTH OTIAIKH. BBIBOIBI CTaThbH MOAKPEIUICHBI NAHHBIMH IKCIEPHUMEHTOB, a TaKXKe
COIIOCTAaBJICHBI C pe3yJbTaTaMi COBPEMEHHBIX HccinenoBanuil. [IpakTudeckas 3HAYUMOCTD paOOTHI 3aKITF0TIaeTCs
B MIPENTOKEHUN PEKOMEHIAIIMIA IO ONITUMI3AINY CYIIECTBYIOIINX CHCTEM M BHEAPEHHUIO PEAKTUBHBIX MOIXO0/I0B

B [IPHJIO’KEHUSX C BBICOKOM HAarpy3KOu.

Key words: reactive programming, project reactor,

backend system performance, multithreaded

architectures, asynchronous systems, high-load applications, reactive frameworks, load testing.
Knrouesvle cnosa: peakmugnoe npozpammuposanue, project reactor, npouzgodumenvrocms backend-

cucmem, MHO2O0NOMOYHble ApXumeKkmypbl,

Beenenne
PeakTBHOE MPOrpaMMHpPOBAHUE IPEICTABIACT
co0O  COBpEeMEHHBIH MMOAXO0H K  pa3paboTke

BBICOKOTIPOM3BOJUTENBHBIX, MAaCIITA0MPYeMBIX U
OTKa30yCTOMUYUBBIX NpuioxkeHuil. Ero xmoueBbIM
MPEUMYIIECTBOM SIBIISIETCS yIpaBJeHUE
ACUHXPOHHBIMH TMOTOKaMH JaHHBIX H CO6I)ITI/II71, 4qTo
obecrieunBaeT MUHHMH3ALHUIO 3a7iepKeK u
addekTuBHOE HCHOIB30BaHKME pecypcoB. Ha ¢one
pacTymux TpeOOBaHMN K MPOU3BOJUTCIBHOCTH U

MacuITabupyeMoCTH pacnpenenéHHbIX CUCTEM
BHEJPEHHE PEAKTUBHOTO  IIOAXOAA  CTAaHOBHTCS
BRXHBIM  HAllpaBJICHHEM U1 HCCIEIOBAaHMH U
MPaKTHKH.

Hacrosmee HCCcIIeJOBaHNE npeaaraeT
OPHUTHHAIBHBIN TOJIXO0 T K aHaIH3y
MPOU3BOIUTEIEHOCTH PECaKTUBHBIX cHucTeM,
peann3oBaHHBIX Ha ocHOBe Project Reactor, B

CPaBHEHUHM C TPAAMLUUOHHBIMA MHOT'ONOTOYHBIMHU
MOJICTSIMU. Y HHUKaJIBHOCTh PabOTHI 3aKJIIOYaeTcsi B
UCIIONIb30BaHUU YHU(DUIIMPOBAHHOTO Habopa METpPHK
(3anmepkKa, MpoITyCKHas CIOCOOHOCTbD, HCIIOJIb30BaHUE
pecypcoB) U CO3JaHNH KOHTPOJIMPYEMbIX YCIOBHUIT 11
TECTUPOBAHMS, 4YTO IO3BOJISICT CHENATh BBIBOABI O
peanbHOMH MIPUMEHUMOCTH PEaKTUBHOTO
MPOTPAaMMHUPOBAHUS B BBICOKOHATPYKEHHBIX Cpe/ax.

Kpome Toro, BriepBbIie paccMaTpuBaeTCs BIUSTHAE
HacTpolku oOpaTtHoro namineHus (backpressure) Ha
YCTOWYMBOCTH CUCTEMBI K MEPErpy3Kam, 4To 0COOEHHO
aKTyalbHO JUIi TIPWJIOXKEHHH pPEaqbHOTO BPEMEHH.
Takum 06pa3oM, HCClIeIOBaHIE BOCIIONHACT Ipo0er B
JUTEepaType, KacalolMiCs KOMIUIEKCHOTO aHaln3a
MPOU3BOJIUTENEHOCTH PEAKTUBHBIX CUCTEM B YCIIOBHSX
peanbHBIX Harpy3oK.

Llenpro wmccnenoBaHUs SABISAETCS OIpENETICHUE
KITFOYEBBIX MIPENMYIIECTB u OTpaHWYECHUN
PEaKTHBHOTO IIOJXOJa C WCIOJb30BaHMEM Project
Reactor B CpaBHEHHUH c TPaANIIMOHHON
MHOTOIIOTOYHON Mojenbro. Jnd TOCTHXKEHUs 3Toi
ey ObUTM BBIJENICHBI CIIEIYIONIME 3a/laud: aHaJH3
TEOPETHIECKUX OCHOB, NIPOBEACHUE HKCIICPUMEHTOB C
MCIIOJIb30BaHNEM YHH(PHUIINPOBAHHOTO HA0Opa METPHIK,
a TaKKe BhIpabOTKa MPAKTHYECKUX PEKOMEH AN 1I1st
BHEJIPEHHSI PEAKTUBHOTO MOIX0/IA.

[MpakThyeckass  3HAYUMOCTh  HCCIIEJIOBAHUS
3aKII0YaeTcsi B IPENOCTAaBICHUH  pa3paboTunKam
PEKOMEHAAIMH 10 BBIOOPY apXMTEKTYpPHBIX PEIICHHUI
JUISL CO3/1aHHSI BBICOKOHATPY)KEHHBIX MTPHIIOKEHHH.

ACUHXPOHHbIE CUCMEMDbL,
peakmusHvle peiimMBopKU, HACPY30UHOEe MECUPO8aHie.

BbICOKOHACPYIHCEHHbLE  NPUTIOINCEHUA,

TeopeTnueckne 0CHOBBI

PeakTBHOE  mporpaMMHpOBaHHE —  3TO
nmapagurmMa  pa3pabOTKH, OpHUEHTHPOBAaHHAas  Ha
00pabOTKy AaCHHXPOHHBIX IIOTOKOB JaHHBIX U

coOpTiii. OCHOBHBIE TPHHIUIBI JAaHHOTO IIOAXOIa
chopmynmpoBansl B "Reactive Manifesto" wu
BKJIFOYAIOT OT3BIBUMBOCTH (responsiveness),
ycrodunBocTh  (resilience),  MacimTabupyemMocTh
(elasticity) u ympaBisieMoCTb COOOLIEHUsIMH (message-
driven). DOTW TpPUHLUNBI JENAIOT  PEAKTUBHOE
MPOrpaMMHpPOBaHUE OCOOEHHO aKTYallbHBIM ISt
BBICOKOHArpyXEHHBIX cHUcTeM, rre Ba)KHBI
MHUHAMH3ALS 3a7epiKeK, aIalTHBHOCTD K
n3MeHsIoMmecs Harpyske u s eKTuBHOE
HCTIONIB30BaHHE PECYPCOB.

KiTroueBbIM 3J€MEHTOM pPEaKTHBHOTO IOJXO0Ja
sBsiercst crienngukanus Reactive Streams, xotopas
ompeNeNiieT  CTaHAAPT  B3aUMOJACHCTBHS  MEXIY
KOMITIOHEHTaMH, pPa0OTAIOUIMMU C ACHHXPOHHBIMHU
MOoTOKaMK  JaHHbIX. OHa BBOJAUT  KOHLEMLHUIO
"oOpaTHOTO JaBieHus" (backpressure),
MIPEJOTBPALIAIONIETO MEeperpy3ky CHCTEeMBL. OJTa
crnenuduKanys Hamula IIUPOKOE TNPHUMEHEHHE B
pa3paboTke OoubImoTeK JUTS PEaKTHBHOTO
mporpaMMHpoBaHus, BKioyas RxJava, Akka Streams
u Project Reactor.

Project Reactor BeimenmsieTcs Onmaromaps TECHOM
MHTETpaluy ¢ 3KOCHCTEMOH Spring, 4TO JenaeT ero
HOMYJISIPHBIM BBIOOpOM Ui pa3paboTku
MHUKpPOCEPBUCHBIX NMPUIOKEHUH. Reactor ncmoms3yer
peakTUBHbIe THUOBI JaHHBIX Mono u Flux, xortopbie
o0ecrieunBaOT AEKJIapaTHUBHBIN MOAX0A K pabore ¢
MOTOKaMH JAHHBIX, yTpomas o0paboTKy CIIOXKHBIX
CIICHAapHEB.

CpaBHenne Project Reactor ¢ apyrumu
¢dpeiimBopkamu, TakuMu Kak RxJava u Akka Streams,
MOKa3bIBaeT €ro IMpeuMyllecTBa B  KOHTEKCTE
HHTErpallil M ynoOcTBa WCMONBb30BaHMSA. RxJava
MIPEAOCTaBIISIET CXOKHMI HabOp PyHKIMIL, HO ycTymaeT
Reactor B coBMeCTHMOCTH C KOMIOHEHTaMHu Spring.
Akka Streams, HampoTWB, MOAXOAWT IS 3adad C
BBICOKUMHU TPEOOBAaHUAMH K YIIPABICHHIO COCTOSTHHUEM,
HO MOXET OBITh HM30BITOYHOW I THUIHYHBIX BEO-
NIPUJIOKEHUH.

PeakTiBHOE TpOrpaMMHUpPOBAHHE YK€ HAXOIHUT
IIMPOKOE TIPUMEHEHHE B CHCTEMax pealbHOro
BpPEMEHH, pacrpeaenéHHbIX cucreMax "
MHKPOCEPBUCHBIX apXuTekTypax. Hampumep, AnnatoB
B.E. u ero xosneru [13] nongu€pkuBaroT 3HaYMMOCTh
UCIIONIb30BAaHMS PEAKTUBHBIX MoeeH At 00paboTKH
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coObITHiA, TorAa Kak Nilsson P. [11] paccmaTtpuBaet ux
NperMyIIecTBA B ONTHMHU3AIMH PECypCOB. OTH
MCCJICIOBAHMUS TOTBEPIKAAIOT BAXKHOCTh PEAKTHBHOTO
MOAXO0Ja JUIS CO3[aHHS BBICOKOIIPOM3BOAUTEIBHBIX

MIPUIIOKEHUH.
Taxum 00pa3oM, peakTHBHOE IIPOrPaMMHPOBAHHUE
HOPEJOCTaBIACT MHCTPYMEHTHl AN IOCTPOEHUS

CHUCTEM, KOTOpBIE COXPAHAIOT IPOU3BOIUTEIBLHOCTH
Jlake MpU pocTe Harpy3Kku. Ero reopernyeckre OCHOBBI
¢dopmupytoT HanéxkHyro 0a3y A8 NPUMEHEHHS B
peanbHbIX YCIOBUSAX.

MeToasb! HecaeI0BAHUS

Hnsa ananmmza mpowmsBoamrTenbHOCTH backend-
CHCTEM HCIHOJNB30BAJC KOMIUICKCHBIH  ITOIXO,
BKITIOYAOITIH Pa3pabOTKy ABYX MPHUIOKEHUI: OTHOTO
Ha OCHOBE pEaKTHBHOTO MPOTPAaMMHpPOBAHUS C
ucnonb3oBaHueM Project Reactor u gpyroro Ha ocHOBe
TPaAWIIOHHOW MHOTONOTOYHOW apXuTekTypbl. O0a
MPUIIOKCHUA BBINOJHAIA HWACHTUYHBIC q)yHKHI/II/I nu
TECTUPOBAJIMCH B CTPOI'0 KOHTPOIUPYEMBIX YCIIOBUSIX.

Bri6op METpUK: s OIICHKU
MPOU3BOIUTENEHOCTH UCTIOIb30BAIUCH TPH KIIFOUEBBIE
METPHKH:

* 3agepxka (latency): cpemHee — Bpems

00paboTKN OIHOTO 3aIpoca, YTO KPUTHUYECKH BAXKHO
JUISL CHCTEM PEaJbHOTO BPEMEHH.

* Ilpomycknast cmocoOHOCTh  (throughput):
KOJIMYECTBO 3alPOCOB, 00pabaTHIBAEMBIX CHCTEMOI B
CEeKYHIy, OTpaxkaromiee e€ CIIOCOOHOCTH CIIPABIATHCS C
BBICOKOM Harpy3Koii.

* HcnonezoBanue pecypcoB (CPU, mamsth):
oneHKa 3((GEKTUBHOCTH PabOThl CHCTEMBI, BKJIIOYas
MUHAMH3ALMIO ~ HAarpy3kdh  Ha  Pecypchl U
NpeoTBpallIeHHE TIePerpy3oK.

OTH MeTpuKM OBUIM BBIOpaHBI Kak HambOoiee
peJieBaHTHBIE AJISI 3a]1a4 BBICOKOHATPYKEHHBIX CHCTEM.
Hcnonp3oBaHie HECKONBKHX METPUK OJHOBPEMEHHO
TI03BOJIMIIO BBISIBUTD B3aUMOCBSI3b MEXIY
MOKa3aTessIMHU, YTO JeJlaeT aHaiuu3 0ojee rryOoKnM U
MPaKTHYHO TPUMEHUMBIM.

IIpouecc TECTUPOBAHUSL:
MPOBOJIMIIOCH B TPH JTara:

1 VYwmepeHHas Harpy3ka: [uisi OIpeZesIeHUs
6a30BOT0 YPOBHSI IPOU3BOAUTEIHLHOCTH.

2 PocT Harpy3kH: JAJisl BBISBJICHUS MPE/IENIOB
MPOIYCKHON CIIOCOOHOCTH CHCTEM.

3 Crpecc-TecThl: s aHaJIM3a
CHCTEM B YCIIOBHSIX MIEPETPY3KH.

Kaxxaplit aTan BKIIIOYAJl TEHEPALUIO 3aIPOCOB C
nomomplo  JMeter, MOHHTOPHHI  CHUCTEMBI  C
ucnonb3oBanueM VisualVM u Grafana, a Taxoke coop
JaHHBIX yepe3 Prometheus.

Oo6ocHOBaHue MoaXoaa: METOI0JIOTHS
OTJINYAETCS MHTErPAIBHBIM OAXO0A0M, COYETAOIINM

TECTUPOBaHHE

IOBCACHUA

aHan3 MPOU3BOAUTEIBHOCTH (3anmepxkn u
MIPOITYCKHO# CIOCOOHOCTH) c M3YYCHUEM
HCIIOJIb30BaHUs pecypcoB. Takoil moaxona Mo3BOJISAET
HE TOJIBKO ONPEEIIUTh TPOU3BOANTEIHHOCTH CHCTEMbI
B CTaHJApTHBIX YCIOBUSIX, HO ¥ OLEHHUTh &&
YCTOWYIHMBOCTH K BEICOKMM HarpysKam.

WHcTpyMeHTSI:

*  JMeter: JUIsL CO3JaHMs CLIEHapUEB
Harpy304HOT0 TECTUPOBAHUSL.

*  Docker: JUIs YHHDUKAIIT cpensl
BBITIOJIHEHMSL.

¢ VisualVM wu Grafana: ni1s MOHHTOpPHHIa H
aHaJIM3a JaHHBIX.

+ Python (Pandas, Matplotlib): nms o6paboTku
Y BH3yaJIM3aLHHU PE3YIIBTATOB.

YcnoBus TECTUPOBAHUS: 3KCIIEPUMEHTHI
NPOBOJWINCh Ha CEPBEPE C UYETHIPEXBINECPHBIM
mpoueccopoM, 8 I'b omeparuBHON mamsATH U

OTpaHUYEHUSIMH Ha HCIIOJIB30BaHHE pecypcoB. Takas
KOH(UTypanus HO3BONMIA CMOJACIUPOBATH PEAbHYIO
paboTy BBICOKOHArpYKEHHBIX NTPUIIOKESHHUH.

Takum  00pa3oM, MPEATIOKCHHBIH  MOIXOJ
obecrieynBaeT BCECTOPOHHUI aHanu3
[POHM3BOUTEIBHOCTH CHCTEM, a TaKXKe
BOCIIPOU3BOIHMOCTb Pe3yIbTaToOB Oaromaps

JOKYMEHTUPOBAHHBIM yCIOBHSAM TECTUPOBAHUSI.

Pe3yabTaTsl H 00cy:KkI1€HHE

PesynpraTel  OKCIIEPUMEHTOB  MOATBEPAWIH
IIPEBOCXOJCTBO PEAKTUBHOW MOJAEIH, PEaTn30BaHHON
Ha ocHOBe Project Reactor, mo cpaBHEHHIO C
TPaJMLIMOHHONM  MHOIOIOTOYHOH  apXUTEKTYPOH.
OCHOBHBIE METPHUKH, TAKHE KaK 33/1€pKKa, IPOITyCKHAsI
CIIOCOOHOCTH u HCTIONB30BaHNUe pecypcos,
JEMOHCTPHPYIOT peuMyIiecTBa PEaKTHBHOTO
MOJXO0Aa B YCIOBHMAX BBICOKOM HAarpy3KH, OIHAKO
BBISBIISIIOT U €70 OFPAaHUYECHHUS.

IIpn ymepennoit Harpyzke (mo 50% ot
MaKCHMaJIbHOIM TPOIYCKHOM CHOCOOHOCTH) CpeaHsst
3alepKKa B PEaKTUBHOM cucTeMe cocraBisiia 15
MUJUIUCEKYHZ, B TO BpeMs Kak B TpaJULMOHHON
cucreMe oOHa JocTturana 35 wwuiucekyHa. [lpu
YBEIMUEHUH HArpy3kd OO0 TpeAena IpOIyCcKHOM
criocoOHocTH (oKoJ0 1500 3ampocoB B CeKyHIy s
peaktuBHOM Momenmu w900  3ampocoB i
TPaJUIIMOHHOM) pEeaKTHBHAs CHUCTEMa IPOAOIDKala
oOpabaTbIBaTh 3ampockl C MHHHMAIBHBIM POCTOM
3ajepkkn  (mo 30 MWUTHCEKYHZ), TOTAa Kak
TPaJULIMOHHAS MOJEIb CTAJKHBadach C PE3KUM
CHIDKEHHMEM IpousBoauTensHocTH. Ha pucynke 1
MIPeJCTaBIeHa 3aBUCUMOCTD 3aJ€PXKKH U MPOITyCKHOI
CIIOCOOHOCTH oT YPOBHS Harpys3KH,
JEMOHCTpHpYOLIast SIBHBIE IpeuMyIIecTBa
PEaKTUBHOI MOJENN B YCIOBUAX BBICOKOM HAarpy3KH.
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Puc. 1. 3asucumocmo 3a0epaicku u RPONRYCKHOU CROCOOHOCMU OM YPOBHS HAZPY3KU OJisl PEAKMUGHOU U
MpaoUYUOHHOU MOOEEll.

Pucynok 1
pEeaKkTHBHAs  MOJETb

HATISIAHO  JEMOHCTPHPYET, 4TO
3HAYUTEIBHO IPEBOCXOAMT
TPaJULMOHHYI0 MHOTONOTOYHYIO apXUTEKTypy B
YCIOBUSIX ~ BBICOKOW  Harpysku,  obecrednBas
CTaOMIIBHOCTb 33JIP’KKU U IPOIYCKHOM CIOCOOHOCTH.

[IpomyckHast cOCOOHOCTh PEAKTUBHOM CHCTEMBI
okazasnack Ha 60% BbIIIE, YeM Y TPaAULMOHHOH, 4TO
MOATBEPKIAET BBIBOJBI O €€ BBICOKOM aJJallTUBHOCTH.

MIPOU3BOIUTEIHFHOCTH O€3 IMOJIHOTO O0TKAa3a, TOTraa Kak
TPaIUIIMOHHAS CHCTEMA IIPH IIepEeTpy3Ke IMepexoIuiia B
COCTOSIHUE OJIOKUPOBKH, NieNas € HeTOCTYITHOM.
3arpy3ka pecypcoB Takxke MpOAEMOHCTPHUPOBAIa
MpEeUMYyIECTBA pEaKTUBHOrO moaxoma. CpenHss
3arpy3ka CPU B peakTUBHOW CHCTEME COCTaBIslIa
0K0JI0 65%, a MOTpebIIcHHE MaMsATH oka3aoch Ha 30%
HIWKe 3a cuyér Oosee 3(P(HEKTUBHOIO yIpaBICHUS

B CTpecc-TecTax peakTUBHas MOJIETb  ITOTOKaMH.
JIEMOHCTPHpOBaJIa YCTOMYHBYIO Jerpagaluro
Tab6muma 1.
CpaBHeHHe HCII0JIb30BAHUS PECYPCOB MKy PEAKTUBHOM M TPAAMUMOHHON MOIEJISIMH.
MeTtpuka PeakTHBHAsI MOJEIb TpaguuuoHHas MoeIb
Cpennsist 3arpyszka CPU 65% 85%
[ToTpebieHue maMsITH 350 Mo 500 Mb
Tabnuma 1 MOTIEPKUBACT KIIIOYeBOe  HMHQPPACTPYKTYpPhl BaXXHO 00paldaThIBaTh OOIBIION
NPEUMYIIECTBO  PEAKTHMBHOW  apXHTEKTyphl: OHa  OOBEM JaHHBIX OT MHOXKECTBA CEHCOPOB B PEaIbHOM
no3BossieT  3(PQEeKTHBHO  ympaBIATE  pecypcamMH,  BPEMEHH. PeaxTnBHas MOJIETb TI03BOJISIET
obecrieunBast OOJBIIYI0 MACIITAOMPYEMOCTb CUCTEMBI.  MHUHUMH3UPOBATH 33I€PXKKH ¥ THOKO MacIITabupoBaTh
Ot pe3yJbTaThl MOATBEPKIAIOT JaHHble, 00pabOTKy JaHHBIX, COXpaHssl CTAOWIBHOCTH IpU

npezcTaBieHHble B paborax Kaltenkirchen D. [9] u
Nilsson P. [11].

Tem He MeHee, TPaJAWUIIMOHHBIE MHOTOIIOTOYHBIE
MOJIEJIN OCTAIOTCS MPEANOYTHTEIBHBIM BBIOOPOM IS
3a1a4 ¢ (UKCUPOBAHHOW WM HHU3KOW Harpyskoi. Mx
OCHOBHBIMH TIPEUMYILECTBAMH SBISIOTCSA IPOCTOTA
BHEJIPEHMS, TPEJICKa3yeMoe MOBEJAECHUE B CTAOMIBHBIX
YCIOBUSIX W IIMPOKUH  CHEKTp  JIOCTYIHBIX
MHCTPpyMeHTOB. OJJTHAKO MX HEJOCTATKU MPOSBILIFOTCS

B CLEHApUsAX BBICOKOM Harpy3Ku: 3HAUYMUTEJIbHbIE
HaKJIaJIHbIE pacxo/ibl Ha YINpaBlieHUE TOTOKAMH,
OJIOKMPYIOIIMH  XapakTep BBIMOJHEHUS 3a7ad W

OTpaHUYEHHAst MAaCIITAONPYyEeMOCTh. DTH OTPAaHUICHUS

JIENatoT MHOT'OIIOTOYHBIE MoJIenu MeHee
3¢ HEeKTUBHBIMU B JIMHAMHUYHBIX "
BBICOKOHATPY>KeHHBIX Cpelax.

[IpakTuueckoe MpUMEHEHNE PEaKTUBHOTO

MOJX0/1a MOKHO IMPOJEMOHCTPHPOBATH HA CIEAYIOLINX
npumepax. B cucremax  monuropunra  IT-

pocTe Harpys3Ku.
B (uHaHCOBBIX cHCTeMax, TAKUX KaK OHPIKEBBIC
wiaThopMbl WIH CHUCTEMBI 00pabOTKM OAaHKOBCKHX

TpaH3aKIMWA, PEaKTUBHBIM TOAXOJ] obecrednBaeT
MHUHAMaJbHBIE  33aJEp)KKH NP [apajuleIbHON
o0paboTke 00JBIIOTO gucia 3aIpoCoB.
OKcIeprMEHTHl  TMoKas3anmu, 49ro Project Reactor

CIOCOOCH CIIPaBISATHCS C TMHUKOBBIMH HAarpy3KaMu,
COXpaHsis CTAOWIBHYIO IIPOU3BOIUTEIIBHOCTb.
[TmaTopMBl TTOTOKOBOTO BEIIAaHUS, TaKHE Kak
CepBI/ICBI JJIA CTpI/IMI/IHFa BUICO H My3BIKI/I, TAKXEC
BBIMTPHIBAIOT OT PEAKTHBHOTO MOAX0Ha. biaromaps
MeXaHH?:My O6paTHOFO JOABJICHUSA TaKHEC CHUCTCMBbI
YCIIENIHO aJaNTUPYIOTCS K PE3KUM H3MEHEHHUAM YKCIIa
M0JIb30BaTeNiel, obecneynBass CTAOMIBLHOE KayeCTBO
CepBHCa K€ B YCIOBHUIX BBICOKOW HArPy3KH.

Takum o0pa3oM,  peakTHBHBIN HOJXO0J
JEMOHCTPHPYET NpEUMyIIecTBa B CIEHApHUsX, IJe
Ba)KHBI MHUHHMaJIbHbIE 3aJIePKKH, BBICOKasI
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NPONYCKHAas CHOCOOHOCTP M aJalTHBHOCTH K
U3MEHEeHWsM Harpy3kd. OJHako ero IpuUMeHeHHe
JIOJDKHO OBITH 0OOCHOBAHO CIIEIM(HUKON 3amadn, Tak
KaKk TpaJWIIMOHHBIE MOJEIH MOTYT OBITH Ooee
peHTa0eNnbHBl AN pemeHnH ¢  (UKCHPOBAHHBIMH

TpeOOBaHUSIMH.

3aki0ueHne

IIpoBenénHoe  uccienoBaHWe — MOATBEPIUIO
3¢ PEeKTUBHOCTD MpUMEHEHUs PEaKTHBHOTO
POTrpaMMHUPOBaHUS TS pa3paboTku

BBICOKOHarpyxeHHbIx backend-cuctem. PeaktuBHas
Mozens Ha ocHoBe Project Reactor oOecneumBaer
MUHMMANBHYIO 3aJ€PXKKY, BBICOKYIO IPOIMYCKHYIO
coco0HOCTF W 3((EeKTUBHOE  HCIOIH30BAHUE
pecypcoB, OCOOEHHO B YCIOBHSX IIEPEMEHHOH N
BBICOKOU Harpys3kKHu.

OmHMM W3 KIIIOYEBBIX BBIBOJIOB  SBISIETCS
YCTONUMBOCTh PEAKTUBHBIX CHCTEM K IeperpysKam.
Jlaxke Ipy 3HAYUTEIILHOM IIPEBBILIEHUU JIOILy CTUMOM

Harpysku pCaKTUBHAsA MOACIIb JACMOHCTPUPYET
IUIaBHYIO JA€Trpalaluio IPOU3BOAUTCIBHOCTU, B TO
BpEMs KakK TpaauliMOHHAas MHOI'OIIOTOYHAaA
APXUTCKTYpa CTaJIKUBACTCA C OrpaHUYCHUAMU.

OnHako peakTHBHBIN MOAX0 TpeOyeT 3HAUNTEIbHBIX
ycunmii Ha 9Tane NPOEKTHPOBAHUSA,  CIOXKHOH
HACTPOWKM MeXaHW3Ma OOpaTHOrO [aBJICHHS U
UCTIONIb30BaHMS CHEIHATN3NPOBAHHBIX HHCTPYMEHTOB
JUTSL OTJIA/IKH.

[MpakTHyeckas 3HAYMMOCTh PaOOTHI 3aKIHOYACTCS
B PEKOMEHJAUMsIX Juisi BbIOOpa apXUTEKTYPHBIX
pELICHU, KOTOpble NPUMEHUMBI B TaKHX OO0JIACTsX,
Kak (MHAHCHI, JIOTUCTHKA W CHCTEMBI DPEaJbHOTO
BpeMeHH. JlanpHeHIIne HcciIeOBaHUsA MOTYT OBITh
HalpaBleHbl Ha ONTHMH3ALMIO B3aUMOJCHCTBUSA
PEaKTHBHBIX CUCTEM C 0a3aMH JTaHHBIX U pa3paboTKy
THOPU/IHBIX MOJIENIeH, COYETAIOMMX IPEenMyIIecTBa
PEaKTUBHOTO M TPAANUIIOHHOTO MOAXOIO0B.
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STUDY OF TEMPERATURE CONDITIONS OF CUTTING TOOL DURING BLADE CUTTING
USING VARIOUS COOLING AGENTS
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Odoyenm xkageopul « TexHono2uu MawituHOCmMpoeHusLy,

Hesanosckuii 2ocyoapcmeennulil sHepeemuyeckuti yHusepcumem umenu B.U. Jlenuna.

HCCJAENOBAHUE TEMIIEPATYPHBIX PEXKUMOB PEKYIIEIO UHCTPYMEHTA IIPH
JIE3BUMHOM PE3AHUU C IPUMEHEHHUEM PA3JIMYHBIX OXJIAXKIAOIUX CPEACTB

Abstract: The article provides a comprehensive analysis of temperature conditions of the cutting tool during
blade processing using various cooling methods. The dependences of temperature parameters on cutting modes
and types of cooling media are considered. Particular attention is paid to studying the influence of geometric
parameters of the cutting tool and physicochemical characteristics of cooling liquids on the thermal balance of the
process.

AuHoTamusi: B cTaThe MPOBOAUTCS KOMIUIEKCHBIM aHAIM3 TEMIIEPATYPHBIX DPEKUMOB PEKYIIETO
HHCTPYMEHTa TIPH JIE3BMHHOM 00paGoTKe C HCIONB30BaHWEM PAsMYHBIX METONOB  OXJIaKICHHUS.
PaccMaTpuBaroOTCsl 3aBUCHMOCTH TEMIIEPATYPHBIX TapaMeTPOB OT PEKMMOB PE3aHHSA W THIIOB OXJIaKIAFOIINX
cpen. Ocoboe BHUMAHKE yesIeTCs H3YUCHUIO BIMAHUSA T€OMETPUUECKAX MAPAMETPOB PEXKYIIETO MHCTPYMEHTA
1 (PUBHKO-XUMHYECKUX XapaKTEPUCTUK OXJIaXTAFOIIMX KHUIKOCTEH Ha TEIIOBOM OaaHe mporiecca.

Beenenne UHCTPYMEHTa u Ka4eCTBO o0paboTaHHOI
IIpomecc mexanndeckoil 00pabOTKHM METAUIOB  MOBEPXHOCTH.
XapaKTepU3yeTcss MHTCHCUBHBIM BBIJICIEHUEM TeIUIa, MeTtoauka uccjie10BaHusi
YTO MOXKET CYIIECTBEHHO MOBIMATH HAa KayeCTBO H O0beKkT  HcCAeI0BAHMS, KOHCTPYKIIMOHHAS
JIOJITOBEYHOCTh PEXYIIEro MHCTpyMeHTa. CMa3ouHO-  JierupoBaHHAs cTaib 40X ¢ XapaKTepUCTHKAMH:
oxuaxaatorue xxuarocti (COX) urparot KIrodeByro e Taepmocth: 165 HB
poJib B CHIXKEHHHM TEMIICpATypbl B 30HE pe3aHus, e Bpemennoe conporunenue: 890 Mlla
obecmieunBast yIIydIIeHne YCIOBHI e Ilpenen Texydecrn: 785 MIla
CTPY’KKOOOpA30BaHHS, CHIDKCHHE IIEPOXOBATOCTH e  OtHOCHTeNBHOE ymHeHHe: 10%
00paboTaHHON  TOBEPXHOCTH W YMCHBIICHUE Y C10BHS IKCIIEPUMEHTA

MHUKPOTBEPI0OCTU TOBEPXHOCTHOTO CIIOSI. o O6pabOTKa: MPOONBHOE TOUEHHE

B cospemennix  yonosuax — Habmopaerca e MHCTpyMEHT: TOKapHBbI pe3el] ¢ IIaCTUHON
TEHICHIIMS K  COKpalllEHUIO HMCIIOIB30BAHHUS  T5icg

Tpa):[I/IPMOHHHx COX wu3-3a WX HETaTUBHOTO o Teomerpus pesma: y=11°, a=4°, ¢=60°,
BO3ACUCTBUSI ~ Ha  OKPYXKAalOIIyl0  Ccpeay H ©=30°

TEXHOJIOTHUECKUX OTPaHMYCHUI.
1L P Jns  aHanmM3a  TeMIepaTypHBIX — PEXHUMOB
€J1b UCCIIeJOBAHUS
OB ., TIPUMEHSINCH CIEAYIOIINE METOIbl OXIaXACHUS:
Llenpto maHHOM pPabOTHI SBISAETCS JIETATBHBIN 1. OXIENICHHE BO3TYIIHEM NIOTOKOM

AQHAJIM3 BIMSHUS PA3IMYHBIX CPEICTB OXJIAKICHUS Ha
TEeMIIEpaTypHbIE PEXUMbBI PEXYLIET0 HHCTPyMEHTa
npu  Jie3BUiHOW 00paborke. Ocoboe BHHMaHHE
yaAensercs CpPaBHEHMIO 3¢ (eKTUBHOCTH
TPaAMUHMOHHBIX M  ANbTEPHATHBHBIX  METOHOB
OXJIQXKICHHS, TAKUX KaK OXJIAK/ICHHE MapOM, C TOUKH
3peHUs] MX BIMSHHS Ha TEPMHYECKYIO CTaOMILHOCTH

2. Tonus MOy CUHTETHUECKOU COX
«VBHETHK» (2% KOHLIEHTpALHS)

3. IlapoBoe oOXJIaKACHHE C HCIIONb30BAHUEM
COX «MBHeTHK» (2% KOHIICHTpAINs)

OKCHEepUMEHThI TMPOBOJMINCH TPH  PA3IUYHBIX
pexxnmax pesanust: gactota Bpamierns 200, 630 u 1000
06/mMuH, momaya 0,17; 0,34 m 0,7 mm/00, rmyOuHa
pe3anust 1 mm. I perucrpauum TemneparypHbIX
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apaMeTpoB HCTIONIb30BAJINCH BBICOKOTOYHBIE ~ OOJlee  paBHOMEPHBIH  POCT  TEMIEpaTypel IO
TEpMOIapsl ¥ TETUIOBU3HOHHBIE CUCTEMBI. CPaBHEHHIO C TpaauIoHHEIM nosmBoM COX.
AHanm3 SKCTIepUMEHTAIBHBIX JTaHHBIX 3akJ0oueHue
B xome oakcmepuMmeHTa  OBUIM  TOJyYCHSEI [TpoBeneHHblE HWCCIENOBAaHMSA IMOATBEPKAAIOT
CJIETYFOIIHE 3aKOHOMEPHOCTH: 3¢ PEKTUBHOCTH IPUMEHEHHS TAPOBOTO OXJIAXKICHHS B
IIpu ckopoctn BpameHust oOpabaTbiBaeMOHl  KadyecTBE  ANbTEPHATHBHOTO  METOAA  CHIDKCHUS
perasm 200  oO/mMuH  HaOmiojaeTcs — mpsiMasi  TeMIepatypsl B 30He pe3aHus. JlaHHBIH MeTon
3aBHCUMOCTh MEXAY YBEIMYEHHEM MOAAYH U POCTOM  JIEMOHCTPHUPYET BBICOKYIO TEPMUYECKYIO
TeMIIepaTypbl PEKyIEro HHCTPYMEHTA. CTa0WIBHOCTh M  PAaBHOMEpPHOE  paclpeiesicHue

[lpn mnoBeieHun ckopoctu a0 630 00/MuH
XapakTep 3aBHCHMOCTH MEHSCTCS: BIMSHUE TONAYH Ha
TEeMOepaTypy HHCTPYMEHTa CTAHOBHTCS  MEHEe
3HAYUTENBHBIM, @  ONPEACIIIOMIM  (HaKTOpOM
CTAQHOBHTCSI CKOPOCTD BPAILICHHS CTAIH.

JanpHeliee yBeIMYEHUE CKOPOCTU BPALLEHUS
[OKa3BIBACT, YTO IMPU HCIONB30BAHMN OXJIAKICHHS

COX w© BO3OYXOM TeMIleparypa HMHCTPYMEHTa
JOCTHUTaeT MaKCUMaJIbHOTO 3HaYeHus pu 630 06/MuH,
nocie 4ero HU3MEHEHHUS CTaHOBATCS
HE3HAYUTEIbHBIMH.

Ha ocHOBaHMY MOTYYEHHBIX IKCTICPUMEHTAIBHBIX
JAHHBIX OBblJa TIOCTPOEHa PErpecCHOHHasl MOEJb,
MO3BOJIAIONIAS  KOJMYECTBEHHO OICHUTH BIIUSHUE
pa3MYIHBIX (PAKTOPOB HAa TEMIICPAaTypPHBIC PEKUMBI
pe3anus. MToroBas Mosieb UMEET BU:

Y=178,55 + 0,565n + 225,55 + 0,0173T

rae Y — temmeparypa B 30He pezanus (°C), n —
yacToTa BpamieHus (00/mMuH), S — momava (Mm/00), T
— temoeMkocth COX (JIx/xr-°C).

AHanmu3 PperpecCHOHHOM MOJENu  IO3BOJISET
CeTaTh CIEAYIOIINE BBIBOJBI:

1. YacroTa BpallleHHs OKa3bIBa€T 3HAUUTEIHHOE
BIIUSTHUE Ha TeMIIepaTypy B 30HE pe3aHus, IpUYeM C
YBEJIMYCHHUEM YaCTOTHI BPAICHUS HAOJIOMACTCSI POCT
TeMIepaTyphl.

2. Tlomawa Takke OKa3bIBACT CYIIECCTBCHHOE
BIMSHHAE Ha TEMIEPATYPHBIH PEXKUM, IMPH ITOM C
YBEIIMYCHUEM T10JIa91 TEMIIEpaTypa Bo3pacTaet.

3. Tun oxJaxjaawwed cpeapl  OKa3bIBaeT
3HAYHTEIEHOE  BIUSHHE Ha  TeMIepaTypHEIC
napameTpsl. [lapoBoe oxnaxaeHHe oOecreyuBaeT

TeMIIepaTyphl, YTO CIOCOOCTBYET YBEIMYCHHUIO CpPOKa
CIIy)KOBl PEXYLIEro HMHCTPYMEHTa M MOBBILICHUIO
KayecTBa 00pabOTaHHOW TTOBEPXHOCTH.

PesympraThl  WccnenoBaHHMS ~— MOTYT  OBITH
UCIIONB30BAaHbl TIPH  pa3pabOTKe W  ONTHMH3ALHU
TEXHOJIOTHYECKHX HPOLIECCOB MEXaHHYeCKOH
00paboOTKM  MeTauioB, o0OecreunBas  CHIKEHHE
HETaTHBHOTO BO3JCHCTBUS Ha OKPYKAIOIIYIO Cpely U
TIOBBILIICHUE HSKOHOMHUYECKOH s dekTuBHOCTH
IPOU3BOACTBA.
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TREATMENT OF AXILLARY HYPERHIDROSIS WITH BOTULINUM TOXIN TYPE A - REVIEW
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Abstract. Axillary hyperhidrosis (hyperhidrosis axillaris) is a chronic dermatological condition that
significantly reduces patients' quality of life. It is characterized by excessive activity of eccrine sweat glands,
leading to sweat production exceeding the body's thermoregulation needs. The problem affects approximately 3%
of the general population, with the majority of patients having primary (idiopathic) hyperhidrosis. In recent years,
botulinum toxin type A (BTX-A) has gained particular recognition as one of the most effective treatment methods
for this condition. Its mechanism of action involves blocking acetylcholine release at nerve terminals, leading to
temporary inhibition of sweat production. This paper presents the current state of knowledge regarding
pathophysiology, diagnosis, and treatment methods for axillary hyperhidrosis, with particular emphasis on the role
of botulinum therapy. Clinical research reviews confirm that BTX-A represents a safe and highly effective
therapeutic option, providing significant quality of life improvement in over 90% of patients.

Abstract. Axillary hyperhidrosis is a chronic dermatological condition that significantly impairs patients'
quality of life. It is characterized by excessive sweating, exceeding the body's thermoregulatory needs. The
problem affects approximately 3% of the general population, with most cases being primary (idiopathic) in nature.
In recent years, botulinum toxin type A (BTX-A) has gained recognition as one of the most effective treatment
methods. Its mechanism of action involves blocking acetylcholine release at nerve endings, leading to temporary
inhibition of sweat production. This article reviews the current state of knowledge regarding the pathophysiology,
diagnosis, and treatment of axillary hyperhidrosis, with particular emphasis on the role of botulinum toxin therapy.
Clinical studies confirm that BTX-A is a safe and highly effective therapeutic option, providing significant quality-
of-life improvement in over 90% of patients.

Keywords: axillary hyperhidrosis, botulinum toxin type A, hyperhidrosis, topical treatment, quality of life

Keywords: axillary hyperhidrosis, botulinum toxin type A, hyperhidrosis, local treatment, quality of life

Introduction Pathophysiology and Classification of

Throughout my life, I have repeatedly encountered
people who, due to axillary hyperhidrosis, avoided
social contact, wore only dark clothing, and
experienced enormous discomfort in daily functioning.
Axillary hyperhidrosis, although it may seem like a
purely cosmetic problem, actually represents a serious
therapeutic challenge that significantly affects the
quality of life of people affected by this condition.

This condition primarily affects young people
aged 18-35, often at crucial moments in their
professional and personal lives. Clinical observations
indicate that patients with axillary hyperhidrosis not
only struggle with physical discomfort but also
experience serious psychological consequences - from
reduced self-esteem, through social anxiety, to
depressive symptoms.

Over recent years, [ have had the opportunity to
follow the development of various therapeutic
methods, from traditional antiperspirants, through
systemic pharmacotherapy, to the most radical surgical
solutions. However, particular attention is drawn to
botulinum therapy, which, thanks to its high
effectiveness with minimal invasiveness, has become a
real breakthrough in treating this condition. This work
aims to present the current state of knowledge
regarding the use of botulinum toxin type A in treating
axillary hyperhidrosis, based on analysis of the latest
clinical studies and personal practical observations.

Hyperhidrosis

Clinical Classification

In clinical practice, two main
hyperhidrosis are distinguished:

> Primary (idiopathic) hyperhidrosis - accounting
for approximately 90% of cases, usually manifesting
during puberty. It is characterized by symmetrical
excessive sweating in specific body areas (most
commonly armpits, palms, feet, forehead).

>

> Secondary hyperhidrosis - associated with
systemic diseases (e.g., hyperthyroidism, diabetes,
obesity, tumors) or taking certain medications (e.g.,
SSRIs, opioids).

Mechanism of Excessive Sweating

When analyzing the mechanism of excessive
sweating, it's worth noting that eccrine sweat glands,
which under normal conditions serve thermoregulation,
in patients with primary hyperhidrosis show
disproportionate reactivity to typical nervous stimuli.
Interestingly, despite intensive histopathological
studies, no significant morphological differences in the
structure of these glands have been found compared to
healthy individuals.

Particularly interesting are the results of genetic
studies, which suggest the hereditary nature of the
condition. In clinical practice, familial occurrence of
hyperhidrosis is indeed often observed - according to
various sources, 30-50% of patients can show cases of

types of
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this condition among their immediate family members.
This observation may have significant importance
already at the stage of medical history taking and
therapy planning.

Treatment Methods for Axillary Hyperhidrosis

Conservative Treatment

Antiperspirants with aluminum chloride (20-25%)
- work by forming plugs in sweat gland openings.
Effective in approximately 60-70% of patients, but
often cause skin irritation.

Anticholinergic medications (e.g., glycopyrrolate,
oxybutynin) - block muscarinic receptors, reducing
systemic sweating. Limitations include side effects:
mucous membrane dryness, accommodation disorders,

tachycardia.
Physical and Surgical Procedures
Iontophoresis - uses galvanic current to

temporarily block sweat glands. Requires regular
sessions (2-3 times weekly initially).

Laser therapy (e.g., Nd:YAG laser) - destroys
sweat glands through thermal damage. A promising
method but requiring further research.

Thoracic sympathectomy - surgical procedure
involving cutting sympathetic nerves. Associated with
risk of complications (e.g., compensatory sweating in
50-80% of patients).

Botulinum Therapy - Gold Standard Treatment

Botulinum toxin type A (BTX-A) is a neurotoxic
protein produced by the bacterium Clostridium
botulinum. Its mechanism of action involves blocking
acetylcholine release at nerve terminals through
proteolysis of the SNAP-25 protein. This results in
temporary (6-12 months) inhibition of sweat gland
stimulation.

Procedure and Clinical Efficacy

Pre-procedure Diagnostics

Before implementing treatment, the following is
necessary:

1. Exclusion of secondary causes of hyperhidrosis
(laboratory tests: TSH, glucose, complete blood count).

2. Performance of Minor's test (iodine-starch test)
for objective assessment of hyperhidrosis areas.

BTX-A Administration Technique

- Standard dose: 50-100 units of Botox® per
armpit (or equivalent in other preparations).

- Injection depth: Intradermal (approximately 2-3
mm).

- Distribution: In a grid pattern every 1-2 cm.

Clinical Study Results and Practical Observations

The breakthrough study conducted by Marek
Naumann and Nicholas J. Lowe, published in 2001 in
the prestigious "British Medical Journal," showed
impressive results - 94% of studied patients achieved
over 50% reduction in sweating just four weeks after
the procedure. These results were so convincing that
they became the basis for recognizing botulinum
therapy as a first-line method in treating moderate and
severe hyperhidrosis.

A later meta-analysis conducted by Mathilde
Lecouflet's team in 2013 confirmed these observations

in a significantly larger group of patients. The
researchers demonstrated BTX-A effectiveness in 85-
95% of patients with axillary hyperhidrosis, making
this method one of the most effective therapeutic
options in dermatology.

It's worth emphasizing that in my own practice, |
observe similarly high effectiveness rates, with patients
particularly appreciating the relatively quick onset of
action and long-lasting therapeutic effect.

Safety and Adverse Effects - Unfavorable Side
Effects

Botulinum therapy is characterized by a very good
safety profile. The most commonly observed adverse
effects are local and transient:

> Pain at injection site - experienced by
approximately 30-40% of patients, with this discomfort
usually subsiding within a few hours after the
procedure. It's worth noting that using thin needles and
appropriate injection technique significantly reduces
the intensity of this symptom.

>

> Minor bruising - occurs in 5-10% of patients,
mainly in those taking anticoagulant medications or
supplements affecting coagulation (e.g., omega-3,
ginkgo biloba).

>

> Temporary weakness of shoulder girdle muscles
- the rarest complication (<3% of cases), which may
occur with too deep injection or excessive dose
application. In my practice, I have observed this
complication only twice, and in both cases, symptoms
resolved spontaneously within 2-3 weeks.

Conclusions

1. Botulinum therapy represents the method of
choice in treating moderate and severe axillary
hyperhidrosis.

2. The therapeutic effect lasts 6-12 months,
allowing for long-term quality of life improvement.

3. The procedure is well tolerated, and
complications are transient and mild in nature.

4. In case of symptom recurrence, repeating
injections every 6-12 months is recommended.
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SPECIES COMPOSITION, FREQUENCY, AND PROJECTIVE COVERAGE OF HERBACEOUS
PLANTS UNDER THE CANOPY OF HIGH-MOUNTAIN MAPLE FORESTS IN THE NORTH
CAUCASUS

AunHoTanusi. [lpencraBieHbl OpUrMHAJbHBIC JaHHBIE 10 BHJOBOMY COCTaBy COCYAMCTBIX DPacTEHHH,
MPOU3PACTAIOUIMX IO/ MOJIOTOM BBICOKOTPHBIX KJIEHOBHHKOB. OOBEKT MCCIIEIOBaHHS — XXMBOH HaroO4YBEHHbIH
MOKPOB B KIICHOBHUKAX, IPOU3PACTAIOIINX Ha CEBEPHBIX CKIOHaX Xxpe6ToB CeBepHoro Kapkaza. ['eorpaduueckue
KOOPAWHATHI 00BEKTOB HCCIICJOBAHUS: TI0 CEBEpHOH MMpoTe oT 42 56.435 1o 42 56.534, mo BOCTOYHOM JOATOTE
—otr 44 37.221 no 44 37.263. [lons knéna Tpaytderrepa B cocrase npeBoctoeB 90-99 %. IMogpoct u moutecok
MPEJCTaBICHEl 2-3 BHIAMH HEOOINBIION YHCIEHHOCTH. TpPaBOCTON MHOTOSPYCHBIH, XOpOIIO pa3BHT. Bricora
OOJNBIIMHCTBA BUIOB OKOJIO 2 M. B cocTaBe KMBOI'O HAIIOYBEHHOTO MOKPOBA BEIEICHO 10 BHAOB COCYIUCTHIX
pacTeHH. YCTAaHOBICHO, YTO TPOCKTUBHOE MOKPBITHE OTAENBHBIX BHIOB nocturaet 31 % (Matteucia
struthiopteris L.). [TokazaHo, 4TO OCBEMIEHHOCTH IO/ MOJIOTOM JApeBOCTOEB cocTaBisieT 20-50 ThIC. JIIOKC, a Ha
OTKpBITOM MecTe — 106 ThIC. JIIOKC.

Abstract. The article presents original data on the species composition of vascular plants growing under the
canopy of high-mountain maple forests. The object of the study is the living ground cover in maple forests growing
on the northern slopes of the North Caucasus mountain ranges. Geographical coordinates of the study objects:
from 42 56.435 to 42 56.534 north latitude, and from 44 37.221 to 44 37.263 east longitude. The proportion of
Trautvetter maple in the tree stand is 90-99%. The undergrowth and shrubs are represented by 2-3 species with a
small number of individuals. The grass stand is multi-layered and well-developed. The height of most species is
about 2 m. 10 species of vascular plants have been identified in the living ground cover. It has been established
that the projective cover of certain species reaches 31% (Matteucia struthiopteris L.). It has been shown that the
illumination under the canopy of tree stands is 20-50 thousand lux, and in an open area it is 106 thousand lux.

Kntouesvle cnosa. Cesepuviii Kaskas, evicokocophbvie K1eHOBHUKU, HCUBOU HANOUBEHHbIU NOKPOS, 8UO080U
cocmas, nPoeKmueHoe NOKpbimue

Keywords. North Caucasus, high-altitude maple forests, living ground cover, species composition, projective
cover
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BBenenmne. KaBka3z — KiajoBas YHHKaJbHBIX
MaTepUabHBIX W  HEMAaTCPHANBHBIX  PECYpPCOB
[[Ipuponusie pecypcsl Pecryomuku Ceeprast OceTwsi-
Ananns, 2000; I'pssekusa [ gp.], 2013; butrokos,
2014; World Forestry Congress, 2003]. Kien
Tpaytderrepa npomspactaer Ha Teppuropun Ceepo-
OcetuHcKkoro 3amoBeAHuKa. Ilo MHEHHIO aBTOpPOB
KHUTH O 3amnoBeqHuke [AmupxaHoB [u ap.], 1989],
KJIeH Tpayrderrepa SIBIISIETCS TJIaBHBIM
IpeJcTaBuTeNeM KICHOBBIX JiecoB. OHU OTMEHalorT,
YTO  BBICOKOTOPHBIE KJICHOBHHKM B  OCHOBHOM
COCpEOTOUCHBI B BepXoBbsx p. Lleiinon, HeOombIe
WX y4acTKH BcTpedarorces U B Kacapckom ymiense.

HeranpHyto XapaKTePUCTHKY KJICHa
BBICOKOTOPHOTO (Acer trautvetteri Medw.) omHIM 13
nepBbix npenctasma S.C. Mensener (1880). ITo ero
MHEHHIO, 3TOT BUJ KJIEHA BECbMa PE3KO OTIMYAETCS OT
JPYTHX BUJIOB KiIeHa ()OPMOW JIMCTOBOW IJIACTHHKU U
CHIISIYMMH COLIBETHSMH, MMEIOIMUMHU (HOPMY METENKH.
U3 3apy6exubix aBTopoB kieH Tpayrderrepa (Acer
trautvetteri Medw.) nzyuanu E. Schulz (1960), E. Wolf
(1981). CrieruaarcThl B TaHHOMH 00JIACTH OTHOCST KJICH
Tpayrderrepa  (Acer  trautvetteri Medw.)
PEIMKTOBEIM BHIAaM BBICOKOTOPHBIX JiecoB KaBkasa.
Oror BHI KIEHA SBISIETCS DHICMHYHBIM BHIOM
[AmupxanoB [u ap.], 1989; Xerarypos, ['ps3bkun,
2013; JopowmwuHa [u ap.], 2014].

K modBeHHBIM yCIOBHAM Malo TpeOoBaTeIeH, HO
TpeOoBaTelleH K BIAXXHOCTH IIOYBHI, 3acyXy He
neperocut. A.A. Kauanos (1970) cuutaer, 4yTo KJeH
Tpayrderrepa 0aM30K K KIEHY OapxaTUCTOMY, HO
MeHbpIIUX pa3MepoB (mo 10-15 ™M BeICOTOIN).
Mopo3zoctoek. YHamie pacTeT KyCTOM, JIUCTbsI CHU3Y
JKEeJITOBAThIe, ApPEBECHHA TsKedas, TBeplas, B COKe
conepxurcs 3% caxapa [Kauanos, 1970, ctp. 147].

OcHOBHBIE MaCCHBBI BBICOKOTOPHBIX
kneHoBHUKOB Ha Kaskaze Boisinens! JI.b. Maxaranze
(1970), W SKCHETUIIMOHHBIMH HCCICAOBAHUSIMH C
yyactueM aBTOpoB [['ps3bkun [u  gp.], 2013;
XerarypoB, ['pssekun, 2013; Xerarypos, 2017],
BunoBoil coctaB pacTUTENbHOCTH TO >KMU3HEHHBIM
dbopmam mpencrasien B pabore .. lopommHoi [u
np.], 2014.

IIporpamma nu MeTOAUKA. O0bexTamMu
HCCIIEIOBAaHUN TIOCHYXKWIM KICHOBHHKH CeBEepHOTo
KaBkasa, 3qu)ukaTtopoM M JOMHHAHTOM B KOTOPBIX
SABISCTCS ~ KIeH  TpayTderrepa  WIH  KJICH
BBICOKOTOPHBIN (Acer trautvetteri Med.). OOBEKTHI
HCCIICIOBAaHUN pacIoNioxeHsbl B JecHoM (orae PCO-
AnaHus, (Ypoumme Derxy3). KnernoBHUKH
MPOM3PACTAIOT HA CEBEPHOM CKJIOHE TOPHOTO XpeOTa ¢
BbICOTaMU OT 1524 M o 1731M Hajg ypoBHeM Mops,
BBITAHYTOTO ¢ B Ha 3.

Tun neca onpenenen no B.H. CykaueBy (1961).
Tun J51ecoOpacTUTENbHBIX YCIOBUH YCTaHOBJEH IIO
knaccudukanun I1.C. Ilorpebrsaxa (1964). Ilonessie
paboTHI MO ydYeTy HIDKHUX SPYCOB PACTHUTEIBHOCTU
OCYILECTBISUIUCH B COOTBETCTBUM C METOIMKOMH,
paspaboranHoli  kadenpoit necoBopctBa  CaHKT-

ITerepOyprckoro TOCYAapCTBEHHOTO
JecoTexHnueckoro yausepcurera umenu C.M. Kuposa
[[ps3pkun, 1997]. Ilpm sTOM mpeaBapHUTEIbHAS
pasMeTKa YYETHBIX XOJOB M IIEHTPOB YYETHBIX
IUIOIIaJOK HE MPOBOAWIACH, T.K. KOJHWYECTBO
IUIOIAA0K 00eCIIeYnBalo TpeOyeMyt0 TOYHOCTE padoT
U IOCTOBEPHOCTh MOJIy4aeMbIX Pe3yJIbTaTOB.

VYueTHbIE IUIOMIaKN NPUMBIKAIN APYT K JpYTY,
MO3TOMY IOJdydanack ydeTHas JeHTa. Ha kaxiaom
00BEKTE 3aKJIa/IbIBAIN HE MEHEE TPEX XOJI0B, B KXKIOM
13 KOTOpBIX ObUTIO HEe MeHee 30 y4YeTHBIX IUIOLIAJIOK.
OOlee KOJIMYECTBO YYETHBIX MIOMAAoK mo 10 wm?
COOTBETCTBOBAJIO YUETHOH HOPME. 3a yUETHYIO HOPMY
B HAIIMX HCCIEIOBAaHMAX Oblla NMPUHATA BEIMYMHA,
paBHas 2 % oT o01Iel MIO0maAN OIBITHOTO OOBEKTA.

Jns XapaKTEPUCTHKH (toprCTHIECKOTO
CXOJCTBAa JBYX pa3HbIX OOBEKTOB HCIIOIb30BAIN
ko3 dunmeHT Kakkapa (Kx). 3HayeHue
koapdunuenta Kakkapa [J. Jaccard, 1912], wumm
MoKa3aTelsl CXOJICTBA, OMNPEAeUIM U3 CleAyIoIen
(bopMyJIBI:

Kx =Has / (Ha + Hs - Has)

rrne Ha - uyncno BuoB Ha epBOM ydacTke,

HB - gucio BUIOB Ha BTOPOM y4acTKe,

Has - of1mee urcino BUAOB Ha IBYX y4acTKax.

PesyabTatsl u o0cy:xkaenne. OcOOCHHOCTh KiIeHa
TpayTdeTrepa cOCTOUT U B TOM, YTO BO MHOTHX CITy4asx
OH BBIXOJWT Ha TpeOcHb TOPHBIX XpeOTOB, Ha
BOZIOPA3ZIEI, IPHYEM IIPOU3PACTACT TOIBKO Ha CEBEPHBIX
MaKpoCKJIOHaX,  T.e. ~ HMMeeT  OcoOblif  apeai
pacnpocTtpaHeHud. CIUIONIHOM MONOCON KJICHOBHUKH
uHoraa mpoctuparores 10 7-10 kM, CpemHsst BBICOTa
JPEBOCTOEB cOCTaBysieT 12-15 m.

AbcontoTHOe  GOJIBIIMHCTBO
¢uTOIICHO30B TIPEICTABIICHO OJTHOSIPYCHBIMH
JPEBOCTOSIMA € HE3HAYUTEIBbHBIM  KOJMYECTBOM
MO/UTeCKa,  MPEJCTABICHHOTO  TJIAaBHBIM  00Opa3oM
cMmopoanHoit bubepirreitna — Ribes biebersteinii Berl. ex
DC. 6epeckierom 6oponaBuateiM — Euonymus verrucosa
Scop. u kpymmHOi#t Tomkoii — Frangula alnus Mill.

Mononoe NOKOJICHHE KIIEHAa BCTpPEYaeTcs KpaiHe
peIKo, Kak TpaBWIO, 3TO PACTeHUS BETE€TaTHBHOIO
NPOUCXOXKAEGHUS — TIOPOCIb M3 CIMIIMX MOYeK Yy
KOpHeBoi! mieiiku. [logpocT ceMeHHOTro MPOUCXOKACHUS
MO/ TOJIOTOM MAaTEPHHCKHX IPEBOCTOEB MPAKTUUECKU
OTCYTCTBYET, OJTHAKO BCXOJIBI UMEIOTCS IIPAKTUYECKH Ha
BCEX OOBEKTaX.

JKuBoli Hamo4BEHHBI TOKPOB MHOTOSIPYCHBIH,
MpOEeKTHBHOE TOKpbITHE Om3ko kK 100 %. Tpasocroit
XapaKTepHU3yeTcsi  BBICOKOW  MPOIYKTHBHOCTHIO. B
TPaBsSHOM HOKPOBE I'OCHO/ICTBYET BHICOKOTPABBE, BHICOTA
KOTOpPOTr0 MOKET TpeBblIaTh 2 M. BumoBoil cocras
BKirodaet Oosiee 10 BUIOB OQHOJIETHUX M MHOTOJETHHX
pacteHuit.

KieHOBHMKH TPOM3pAcTalOT Ha APEBHEMOPEHHBIX
omtoxeHmsax llefickoro negHnka, Ha OypBIX TOPHO-
JIECHBIX II0YBaX BBICOKOH BiaxkHocTh. OOIIMEe CBEIECHNUS
10 00BEKTaM HCCIIeJOBAaHMS PECTABIICHBI B TabMIe 1.

00CJIeJ0BaHHBIX
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Tabmuma 1
OO0uue cBeJeHUs 0 00bEKTaM HCCIeJOBAHUS
To4kr MOHUTOpPHHTA
XapaKTepUCTHKU 1 5 3 4
TeorpadHucCKHe KoopHHATH! N. 42 56.435 N. 42 56.480 N. 42 56.489 N. 42 56.534
E. 44 37.263 E. 44 37.233 E. 44 37.241 E. 44 37.221
Cocras apeBoctost, % 98KJ;THL Ko 99Kt 1Ko 99Kt 1Ko 91(;5;?1%;
Cocras nogpocra, % HET 100Kt 100Kt HET
Cocras nojyiecka, %o HET 58Cmb 42bk 91Cm09Kp 89Cm6 11bep
COMKHYTOCTB KPOH, % 91 88 92 95
BericoTa Haj ypoBHEM MOpS, M 1524 1492-1514 1472 1445-1472
OKCHO3MIHSI CKIIOHA C C C C
KpyTH3Ha cKIIoHa, Tpaaychl 30 32 30 40
OCBEIIEHHOCTD, THIC. JIFOKC 50,1 37,2 20,2 31,0
OTpaKEHHBIHN CBET, JIFOKC 310-2300 110-190 720-810 220-370
Temneparypa Bo3ayxa 22,6 17,3 18,8 22,0
TemmepaTypa nouBkl Ha rayoune 5 cm, °C 154 12,4 12,3 13,0

[pumedanne. CM6 — cMmopomuna bubepmreitna (Ribes biebersteinii Berl. ex DC.), Bep — Oepeckier
Oopomasuatelii (Euonymus verrucosa Scop.), bk — O6y3una kpacrasi (), n — wmeMm (Ulmus glabra Huds.), Knt — xén
Tpaytderrepa (Acer trautvetteri Medw.)), Kito — ki1€H octponucthelii (Acer platanoides L.), Kpii — kpyiiiHa ToMKast
(Frangula alnus Mill.), SIc — sicenb 0ObIKHOBEHHBIH (Fraxinus excelsior L.)

[oneBbie paboOTHI  MPOBOAMIIUCH

24-25 wmas.

OcBenEHHOCTh Ha OTKPBITOM MecTe cocTaBisieT 106 Thic.
moxc (1500-1600 M Hax ypoBHEM MOPs), a MOA HOJIOTOM

npeocTtoeB — oT 20 10 51 ThIc. Mrokc. BumoBoii coctaB u
TPOCKTUBHOC TMOKPBITUC BUAOB TPABAHUCTLIX paCTeHI/Iﬁ
TI0/]1 TTOJIOTOM KJICHOBHUKOB, TIPE/ICTABJICHBI B Ta0IHUIIE 2.

Tabmumma 2

BugoBoii coctaB u MPOCKTHUBHOC MOKPHLITHE BUAOB TPABAHHUCTBIX paCTeHl/li/'l noa MoJIoroM KJI€HOBHUKOB

0,
Hassanme sia [IpoeKTHBHOE MOKPHITHE 0 TOYKaM MOHUTOPHHTA, %o
| 2 3 4
BopieBuk mepriaBbrit ) 13 3 ]
Heracleumasperum (Hoffim.) Bieb.
Byrens cMemiBaemsIii ) 4 6 4
Chaerophyllum confusum L.
3naku ] 6 5 6
Poaceae
KpecToBHUK KpYTHOIUCTHBIN
Senecio macrophyllus Bieb. 18 21 16 15
Kymiena MHOTO1IBETKOBAS ) ) 4 ]
Polygonatum multiflorum (L.) All.,
Jlyk moGeHbIi
Allium victorialis L 23 4 4 8
OKOIHUK IIepIIaBbIi ) 1 17 1
Symphytum asperum Lepech.
CtpayCHUK OOBIKHOBEHHBIN
Matteucia struthiopteris L. 3 13 20 21
UYemepmnnia Jloberns
Veratrum lobelianum Bernh. 15 20 12 17
IIMuTOBHUK KapTy3UaHCKUi
Dryopteris carthusiana (Vill.) H.P. Fuchs
Hroro 95 97 92 98
JK¥Boif HATIOUBCHHBI TIOKPOB IO IOJIOTOM [okazaremr  cXoncTBa  BHUIOB B JKUBOM

BBICOKOTOPHBIX KJIEHOBHHMKOB CJIOXKHBIM IO COCTaBY H
crpoennto. OH MpeACTaBIE€H pPACTEHUSMU Ppa3HOU
JKM3HEHHOH (POPMBI 10 TPEM sIpycaM: BEpXHUH, CpeTHUH
1 HWOKHUH. BepXHUii sIpyc C10’k€H KPYIIHBIMHU 3J1aKaMH 1

NpEACTABUTEISIMU ~ 30HTUYHBIX, B

HUOKHEM  spyce

JIOMUHHPYET JIECHOE MEJIKOTPaBbe, CPEHUIN BKIIIOYAET B
ce0st TpaMIIMOHHBIE BUJIBI JIECHBIX (PUTOIIEHO30B.

HarouBeHHOM TmoKpoBe (Kx) cocraBmser 0,86. Oto
CBHUJETEIBCTBYET O TOM, YTO OCHOBHAsl 4acThb BHIOB
SIBISIETCS. OOLIMM JUISL BCEX OOBEKTOB HCCIIEJOBAHMSL.
YCTaHOBJIEHO, YTO B IIEJIOM, BO BCEX KOMITOHEHTaX
JIECHBIX (PUTOLIEHO30B Pa3IN4Ms [0 BHIOBOMY COCTaBY
pacTeHUil MUHUMAJIbHBI.

3akiarouyeHue. AHanmM3 HAy4YHBIX CcTatedl W
o(pUIMaNbHBIX MCTOYHUKOB CBHIETEIBECTBYIOT O TOM,
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YTO KJICH BBICOKOTOpHBINA (Acer trautvetteri Medw.) B
ToJie 3peHHusl UccliefoBaTelNieil nonamaeT He acto. O6
3TOM MOKHO CYIUTPH II0 PENKHAM ITyOJIHMKAIMSIM, YacTh
KOTOPBIX OTHOCHUTCSI K mponuroMmy Beky. Ilo cocraBy
PACTHTENIFHOCTH HIDKHHX SPYCOB IO  TOJIOTOM
BBICOKOTOPHBIX KIICHOBHHUKOB ITyOJIHKAIIN €TTHUTHBL.

B xozne npoBenE€HHBIX HUCCIEN0BaHUN YCTaHOBIIECH
BUJIOBOH COCTaB PACTUTEIBHOCTH BO BCEX KOMIOHCHTAaX
¢dutoneno3a. s KakIoro BHIAa B COCTaBE JKHUBOTO
HAMOYBCHHOTO  TOKPOBA  OMNpEZCiCHA  BEIHMYUHA
MPOEKTUBHOTO MOKPHITHA. J[JI1 OCHOBHOW YacTH BHIOB
9TO0 BenuuMHa coctaBiaser ot 4 g0 11 %.
JloMuHHpYIONe BUIBI — CTPAyCHUK OOBIKHOBEHHBIN
(Matteucia struthiopteris L.) 18-31 % mpoekTUBHOTO
TOKPBITHS, KPECTOBHHUK KPYIHOJHCTHEIN (Senecio
macrophyllus Bieb.) 16-21 % npoeKTUBHOTO MTOKPHITHS
u uemepuna Jlobems (Veratrum lobelianum Bernh.) 12-
20 % IPOEKTUBHOTO MOKPBITHS.

CnHCcoK TUTepaTypsl

1. CeBepo-OceTHHCKHH TOCYIapCTBEHHBIN
3anoBeqHUK. AMupxaHoB A.M., Belin6epr I1.U., 'yceBa
JLA. CeBepo-OceTHHCKHH rOCYIapCTBEHHBIN
3anoBenHuK. Opmxonukuaze: Up, 1989. 216 c.

2. buttokos, H.A. [IpupoHbie yCIIOBHS U PECYpPCHI
Kaskaza / H.A. buriokoB, B.M. Anmcumon, H.M.
IlectepeBa. — Coun, 2011. — 276 c.

3. I'psizbkun, A.B., Turues C.E., XerarypoB X.M.
OCOOEHHOCTH ~ CTPYKTYpPBI ~ APEBECHBIX  PECYpCOB
OykoBbix JsiecoB CeepHoit Ocerun // ArpapHbIit
Hay4HBIN XKypHaI. - 2013. - Ne 9. - C. 3-7.

4. T'pszekun, A.B. Cnoco6 yuera noapocra. Iar.
2084129 Poccwuiickas @enepanust, MK C 6 A 01 G
23/00. - No 94022328/13; 3asB. 10.06.94; Omyo®.
20.07.97, Brom. Ne 20.

5. Hopoumna, I'.4l., Hukonaes U.A., Xerarypos
X.M. Mxu coobmmects Acer trautvetteri Medw. B
CeepHoit Ocetnu // AKTyalbHBIE TIPOOJIEMBI SKOJIOTHH
W CcoxpaHeHHs  OwopasHooOpasust Poccum  m
compelenbHbIX cTpaH. - Bnagukaska3: UIIO Cesepo-
OCETHHCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETa WM.
K.JI. Xertaryposa 2014. — C. 8-11.

6. Kauamos, A.A. JlepeBbS U KyCTapHHKH
(ctipaBouyHHMK). — M.: JlecHast MpOMBIIIIIEHHOCTH, 1970. -
408 c.

7. Maxaranzse, JI.B. Acer trautvetteri Medw. //
Hennpodnopa Kapkasa, 1. V. Tommmcu, 1970.

8. Mensenes, S.C. KaBkazckuil noaaabIIIHCKUN
kineH (Acer Trautvetteri) // W3Bectuss KaBka3ckoro
o0miecTBa JIOOUTENeH ecTeCTBO3HAHUS M AJIBIIMHCKOTO
kiy6a. Ka. 2, - 1880. — C. 9-11.

9. TIlpupomnsie pecypchl PecyOnuku CeBepHast
Ocerus-Ananns. T. 6. [Toussl. - Brnagnkaska3: [IpoexT-
IIpecc, 2000. - 384 c.

10. Xerarypos, XM, I'ps3pkuH A.B.
Bricokoropusie knenoBHukn CeBepHoit Ocernu. -
CII6.: Hayxka, 2013. — 146 c. ISBN 978-5-02-0371518-
4.

11. Xerarypos, XM. Bo3o0OHOBHUTENBHBII
NOTeHNMan KieHa TpayTderrepa B TOPHBIX Jecax
Pecriy6nukn Cesepnast Ocerus-Ananus // JlecH. ypH.

—2017. — Ne 1. — C. 30-39. DOI: 10.17238/issn0536-
1036.2017.1.30.

12. Schulz, E. Blutenmorphologische und
biologische Untersuchungen bei Acer pseudoplatanus L.
und Acer platanoides L. // Der ZUchter, 1. 1960. - P. 14-
34.

13. Wolf, E. Acer trautvetteri Medw. —
Kaukasischer Hochgebirgsahorn // Gartenflora, 40. —
Berlin, 1981. — P. 263-266.

14. World Forestry Congress (WFC) side event. //
Strengthening global part to advance sustainable
development of non-wood forest products, held in

Canada on 20  September 2003  (URL:
http://www.sfp.forprod.vt.edu/discussion).
References
1. North Ossetian State Nature Reserve.

Amirkhanov A.M., Weinberg P.I., Guseva L.A. North
Ossetian State Nature Reserve. Ordzhonikidze: Ir,
1989. 216 p.

2. Bityukov, N.A. Natural Conditions and
Resources of the Caucasus / N.A. Bityukov, V.IL
Anisimov, N.M. Pestereva. — Sochi, 2011. — 276 p.

3. Gryazkin, A.V., Tigiev S.E., Khetagurov Kh.M.
Features of the structure of tree resources of beech
forests of North Ossetia // Agrarian Scientific Journal,
2013, No. 9, pp. 3-7.

4. Gryazkin, A.V. Method of accounting for
undergrowth. Pat. 2084129 Russian Federation, MKI C
6 A 01 G 23/00. - No. 94022328/13; Appl. 10.06.94;
Publ. 20.07.97, Bull. No. 20.

5. Doroshina, G.Ya., Nikolaev I.A., Khetagurov
Kh.M. Mosses of Acer trautvetteri Medw.
communities. in North Ossetia / Actual problems of
ecology and biodiversity conservation in Russia and
neighboring countries. - Vladikavkaz: [PO of North
Ossetian State University named after K.L. Khetagurov
2014. - P. 8-11.

6. Kachalov, A.A. Trees and Shrubs (Handbook).
— M.: Lesnaya Promyshlennost, 1970. - 408 p.

7. Makhatadze, L.B. Acer trautvetteri Medw. //
Dendroflora of the Caucasus, vol. V. Tbilisi, 1970.

8. Medvedev, Ya.S. The Caucasian Subalpine
Maple (Acer Trautvetteri) // 1zvestiya of the Caucasian
Society of Natural Science Lovers and the Alpine Club.
Book 2, - 1880. — P. 9-11.

9. Natural Resources of the Republic of North
Ossetia-Alania. Vol. 6. Soils. - Vladikavkaz: Proekt-
Press, 2000. - 384 p.

10. Khetagurov, Kh.M., Gryazkin A.V. High-
Mountain Maple Forests of North Ossetia. Saint
Petersburg: Nauka, 2013— 146 p. ISBN 978-5-02-
0371518-4.

11. Khetagurov, H.M. The renewable potential of
the Trautfetter maple in the mountain forests of the
Republic of North Ossetia-Alania // Lesn. zhurn. —
2017. — No. 1. — pp. 30-39. DOI: 10.17238/issn0536-
1036.2017.1.30.

12. Schulz, E. Blutenmorphologische und
biologische Untersuchungen bei Acer pseudoplatanus
L. und Acer platanoides L. // Der ZUchter, 1. 1960. - P.
14-34.


http://www.sfp.forprod.vt.edu/discussion

|
EEST_ iy European Scientific Journal #3(111), 2025

25

13. Wolf, E. Acer trautvetteri Medw. —
Kaukasischer Hochgebirgsahorn // Gartenflora, 40. —
Berlin, 1981. — P. 263-266.

14. World Forestry Congress (WFC) side event. //
Strengthening global part to advance sustainable
development of non-wood forest products, held in
Canada on 20  September 2003  (URL:
http://www.sfp.forprod.vt.edu/discussion).

Kpurtepun aBropcrBa: Bce aBTOpBI COBMECTHO
BBITIOJTHUIIN TEOpeTHYECKHE u YHCIICHHBIE

HCCIIEIOBAaHUS, HAa OCHOBAaHHWH KOTOPBIX TIPOBEIH
00001IeHNe W HANMUCaIW PYKONMUCh. Bce aBTOpHI B
PaBHO# 10JIe Y9acTBOBAIM B HAIIICAHUH CTaThH.

Authors’ Contribution: All authors contributed
equally to the writing of the article.

KonpaukT uHTepecoB: ABTOPHI 3asABISAIOT 00
OTCYTCTBUM KOH(IIUKTA HHTEPECOB.

Conflict of interest: The authors declare that there
is no conflict of interest.



26

L
East European Scientific Journal #3(111), 2025 EESIL

COUWANDBHbIE U TVMAHHTAPHDIE HAVKH

Tukhtaniyazova Farida Artykovna

independent researcher,

Chirchik State Pedagogical University,

Chirchik, Uzbekistan

Komilov Kamariddin Urinovich

Candidate of Technical Sciences,

Associate Professor of the Department of Chemistry,
Chirchik State Pedagogical University,

Chirchik, Uzbekistan

INNOVATIVE APPROACHES IN STEM EDUCATION: METHODS OF USING GAMING
TECHNOLOGIES IN CHEMISTRY LESSONS AT SPORTS SCHOOLS

DOI: 10.31618/ESSA.2782-1994.2025.1.111.534

Abstract. In the era of digital transformation, educational paradigms are shifting towards more interactive,
engaging, and learner-centered methodologies. This is especially important in institutions such as sports schools,
where students often prioritize physical performance over academic achievement. The integration of gaming
technologies in chemistry education presents a novel strategy to engage sports school students, improve conceptual
understanding, and bridge the divide between physical and intellectual learning. This article explores pedagogical
models, technological platforms, and implementation frameworks for game-based chemistry teaching. Through a
detailed review of theory and a field case study conducted in Uzbekistan, the study demonstrates how tools such
as virtual laboratories, gamified quizzes, and augmented reality enhance learning outcomes, support differentiated
instruction, and stimulate cognitive engagement. The research underlines that game-based learning (GBL) aligns
well with the motivational profiles of athlete-learners and contributes to the holistic development of future sports

professionals.

Keywords: Chemistry education, sports pedagogy, gaming technologies, virtual learning, gamification,
augmented reality, STEM integration, differentiated instruction

1. Introduction

In the context of global educational
modernization, the integration of digital and interactive
learning methodologies has become an essential
strategy for improving student engagement and
academic outcomes. One such innovative approach—
game-based learning (GBL)—is redefining how
knowledge is delivered, especially in traditionally
abstract subjects like chemistry. As educators seek to
foster not only memorization but critical thinking,
conceptual understanding, and applied problem-
solving, the application of gaming technologies offers
a multidimensional platform for effective science
instruction.

This transformation is particularly significant in
sports schools, where educational frameworks must
align with the wunique cognitive, physical, and
motivational profiles of student-athletes. These
students often face substantial challenges in balancing
rigorous athletic schedules with academic demands.
Research shows that they may struggle with sustained
attention, abstract reasoning, and conventional forms of
assessment, especially in STEM subjects such as
chemistry (Griggs & Mikami, 2011;
https://doi.org/10.1037/a0023468). As a result,
traditional didactic approaches may not sufficiently
engage these learners or meet their educational needs.

In this regard, gaming technologies offer a
compelling pedagogical alternative. Defined as the
use of game elements (such as rules, point systems,
competition, and interactivity) within learning
environments, GBL has been shown to improve student

motivation, cognitive engagement, and content
retention (Kapp, 2012;
https://doi.org/10.1002/9781118256278). Unlike

passive learning modalities, games require active
participation, often within simulated or narrative
contexts, which aligns well with the natural learning
preferences of student-athletes—who are typically
kinesthetic, goal-oriented, and responsive to real-
time feedback.

Moreover, the constructivist underpinnings of
game-based learning suggest that students learn best

through experience, collaboration, and iterative
exploration (Vygotsky, 1978;
https://doi.org/10.2307/j.ctvjfOvz4). In chemistry,

which demands visualization of microscopic
phenomena, complex reaction dynamics, and multi-
step problem solving, gaming platforms can provide
interactive simulations, virtual laboratories,
augmented reality (AR), and mobile applications
that enhance comprehension through dynamic
modeling (Merchant et al., 2014,
https://doi.org/10.1016/j.compedu.2013.07.033).

For example, AR-based tools such as Merge Cube
and simulation platforms like PARET Interactive
Simulations allow students to manipulate virtual
molecules, conduct simulated experiments, and explore
concepts like stoichiometry or acid-base reactions in an
intuitive, hands-on manner. Gamified quiz tools like
Kahoot! and Quizizz transform assessment into a
competitive, motivating experience that complements
the competitive nature of athletic students and helps
reinforce learning in an emotionally positive context
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(Hamari et al., 2014;
https://doi.org/10.1109/HICSS.2014.377).

In addition, emerging research confirms that
game-based learning supports inclusive education,
helping bridge performance gaps among diverse
student groups, including those with lower academic
confidence or learning challenges (Qian & Clark, 2016;
https://doi.org/10.1016/j.chb.2016.05.023). For sports
schools, which often include a broad spectrum of
learners with varying academic interests, gamification
provides a customizable and adaptive educational
pathway that supports differentiated instruction.

This article seeks to examine the methods and
practical  strategies for integrating gaming
technologies into chemistry teaching in sports schools.
Drawing on both theoretical frameworks and empirical
findings—including a pilot implementation at Chirchik
State Pedagogical University—the study explores how
game-based tools can transform chemistry instruction
from abstract memorization into an engaging, context-
driven learning experience. The ultimate goal is to
support academic achievement without
compromising athletic performance, thereby
contributing to the holistic development of student-
athletes.

2. Theoretical and Methodological Background

2.1 Constructivism and Active Learning

The use of games in education aligns with
constructivist learning theory (Piaget, Vygotsky),
which posits that knowledge is best acquired through
active participation and context-based experiences.
Games offer such environments by simulating chemical
reactions, enabling virtual experimentation, and
supporting discovery-based learning.

2.2 Cognitive Load Theory and Gamification

According to Cognitive Load Theory, learners
can process more complex information when the
content is presented in a visually interactive and
engaging format. Game mechanics — including levels,
rewards, time constraints, and adaptive feedback —
reduce cognitive barriers and maintain sustained
attention, especially in students with short
concentration spans.

2.3 Differentiated Pedagogy in Sports Schools

Sports schools demand flexible pedagogies that
accommodate the physical routines of student-athletes.
Game-based chemistry lessons can be conducted
asynchronously, adapted for mobile learning, or
designed as active learning tasks embedded with
movement-based components — thereby fostering a
dual performance model where both academic and
athletic potentials are realized.

3. Characteristics of Sports School Students
and Obstacles to Learning Chemistry

Students enrolled in sports schools represent a
unique and often underexplored demographic in the
educational landscape. These learners, while often
excelling in physical performance and discipline, face
a distinct set of cognitive, motivational, and
environmental factors that influence their academic
engagement—particularly in abstract scientific
subjects like chemistry. Understanding their

psychopedagogical profile is essential for designing
effective instructional strategies that address their
specific barriers to learning.

3.1.  Cognitive and
Characteristics

Sports school students typically exhibit dominant
kinesthetic and visual-spatial learning styles. These
learners process information more effectively when it
is connected to physical movement, dynamic
interaction, and visual representation rather than
through prolonged verbal instruction or abstract
symbolic reasoning. Traditional chemistry
instruction—often  dependent on lecture-based
delivery, chemical equations, and conceptual models at
the molecular level—can clash with this preference,
creating a disconnect between content delivery and
cognitive assimilation.

Furthermore, the cognitive load experienced by
student-athletes can be unevenly distributed across
domains. While these students may display high levels
of concentration, coordination, and memory within
athletic contexts, their cognitive endurance in academic
settings—especially after physical exertion—can be
significantly reduced. Studies have shown that intense
physical training temporarily impacts executive
functioning, including working memory, attention
control, and problem-solving capacity
(Tomporowski et al., 2008; Chaddock-Heyman et al.,
2014). As such, scheduling chemistry lessons
immediately after strenuous workouts may
inadvertently reduce learning efficacy.

3.2. Motivational Profile and Academic
Orientation

Athlete-students are typically intrinsically
motivated by achievement, competition, and
tangible performance outcomes—qualities that serve
them well in sports but may not be sufficiently activated
in standard academic settings. Chemistry education,
which often presents delayed feedback loops (e.g., test
results given days later) and abstract goal structures
(e.g., mastering thermodynamic principles), can appear
unengaging or irrelevant.

In addition, these students often prioritize sports
over academics due to career orientation, scholarship
pathways, or institutional culture. In some cases, there
exists a perception that academic success is secondary
or even expendable, particularly if the student is
excelling athletically. This imbalance can lead to
reduced academic self-efficacy, a lack of long-term
engagement with science subjects, and surface-level
learning strategies aimed merely at passing, not
mastering content.

3.3. Time Constraints
Environment Pressures

A defining characteristic of sports school learners
is their heavily structured schedule, often dominated
by training sessions, competitions, recovery periods,
and travel. As a result, their available time for studying,
completing  assignments, or participating in
supplementary academic activities is limited.
Chemistry, a subject that typically requires repetition,
laboratory practice, and cumulative conceptual

Learning  Style

and Learning
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integration, becomes especially difficult to master
under such constraints.

The learning environment in many sports schools
also lacks access to fully equipped chemistry
laboratories, subject-specialist instructors, or modern
teaching tools—particularly in underfunded regions.
This further isolates students from hands-on scientific
experiences, replacing experimentation with rote
memorization and diminishing the real-world relevance
of the subject.

3.4. Emotional and Psychological Barriers

From a psychological standpoint, some student-
athletes experience heightened performance anxiety
or fear of academic failure, especially when their self-
identity is strongly tied to sports. Chemistry's complex
nomenclature, mathematical demands, and multistep
problem-solving processes can trigger science anxiety,
especially when assessments are competitive or high-
stakes (Osborne, Simon & Collins, 2003). This is
exacerbated when instruction fails to connect the
material to students' interests or strengths.

Additionally, classroom interactions may be
limited due to fatigue, injury-related absences, or

psychological stress related to competition. These
factors cumulatively reduce the continuity and
consistency of learning—a critical component in
mastering cumulative subjects like chemistry.

3.5.  Socio-educational  Perceptions  of
Chemistry

Another important factor is how chemistry is
culturally perceived within the student’s peer group or
institutional framework. If chemistry is seen as
“difficult,” “irrelevant,” or “only for scientists,”
students are less likely to engage deeply with the
content. Without intervention, these beliefs can solidify
into fixed mindsets about personal ability in science,
further reducing motivation.

In contrast, when chemistry content is
contextualized through sports-related examples (e.g.,
electrolyte balance, biochemical energy release, muscle
contraction chemistry), it becomes more relatable and
engaging. This requires pedagogical adaptation that is
often absent from traditional science textbooks or
national curricula.

Summary of Key Obstacles

| Obstacle | | Description

| | Pedagogical Implication |

Kinesthetic dominance .
learning

Preference for physical, experiential

Emphasize interactive and movement-based
lessons

| Cognitive fatigue || Reduced executive function post-training || Schedule lessons during cognitive peak periods |

Low academic
prioritization

Sports take precedence over academics

Link chemistry to athletic relevance

Time constraints

Limited homework and study time

Use compact, mobile, gamified learning
platforms

Laboratory inaccessibility ||

Lack of equipment and lab time ||

Integrate virtual labs and simulations

Science anxiety STEM

Fear of failure or underperformance in

Create low-stakes, game-based assessments

Contextualize content with real-life athletic

Cultural perceptions Chemistry seen as irrelevant or difficult .
scenarios
Understanding the multifaceted obstacles faced designed to  enhance  engagement,  support
by sports school students in learning chemistry is a  differentiated learning, and ensure conceptual

prerequisite for designing effective interventions.
Gaming technologies offer a promising pathway for
mitigating many of these challenges by aligning with
students’ learning styles, motivational drivers, and
contextual limitations. By embedding chemistry
instruction within interactive, competitive, and
mobile-accessible formats, educators can transform
disengagement into curiosity and underachievement
into mastery.

4. 4. Expanded Section: Methods of Using
Gaming Technologies in Chemistry Lessons at
Sports Schools

The practical application of gaming technologies
in chemistry lessons must consider both pedagogical
validity and pragmatic constraints specific to sports
schools. This section outlines five key methods by
which gaming technologies can be effectively
integrated, along with implementation strategies, tools,
and pedagogical outcomes. These methods are

understanding—despite time restrictions, cognitive
fatigue, and logistical barriers common in athletic
academic environments.

4.1. Interactive Digital Simulations and Virtual
Laboratories

Digital simulations replicate real-world chemical
processes in virtual environments where students can
interact with variables, observe outcomes, and test
hypotheses. These tools are especially beneficial in
sports schools that may lack full-scale laboratory
infrastructure or face time constraints that limit
hands-on experiments.

Key Tools:

e ChemCollective: Offers a suite of virtual labs
covering titrations, solubility, calorimetry, and more.

e PhET Interactive Simulations: Developed
by the University of Colorado, it allows real-time
manipulation of particles, molecules, and reactions.


http://chemcollective.org/
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o Labster: A gamified 3D virtual lab platform
that includes guided chemistry lessons with real-life
scenarios.

Application in Sports Schools:

Virtual lab sessions can be embedded in flipped
classroom models or assigned during travel or
recovery periods, allowing athletes to engage in
inquiry-based learning even outside traditional school
hours. They support autonomous learning, reduce
material costs, and help reinforce complex processes
like redox reactions or equilibrium systems through
visualization.

4.2. Gamified Assessment Platforms and
Chemistry Quizzes
Gamification of assessments involves

transforming traditional testing formats into interactive,
game-like experiences that provide immediate
feedback, rewards, and motivation through
competition or collaboration. This technique aligns
closely with the competitive mindset of sports school
students.

Key Tools:

o Kahoot!: Allows instructors to design quiz-
based games with leaderboard feedback.

e Quizizz: Enables self-paced or live
multiplayer quizzes, often used for review and practice.

e Gimkit: Created by a student, this tool uses a
currency/reward system to reinforce learning through
repetition.

Pedagogical Impact:

These tools lower test anxiety, increase dopamine-
driven engagement, and offer data analytics for
formative assessment. In chemistry, topics such as
nomenclature, periodic trends, and reaction types can
be reviewed through rapid-fire quiz tournaments,
boosting retention and recall.

4.3. Augmented Reality (AR) for Molecular
Visualization

AR technologies allow students to interact with
3D chemical models using smartphones or tablets,
creating immersive learning experiences. For visual-
spatial learners—common among athletes—AR
significantly improves understanding of molecular
geometry, orbital hybridization, and dynamic
reactions.

Key Tools:

e Merge Cube AR Chemistry: Visualizes
atoms, bonds, and chemical structures in a manipulable
3D format.

e Elements 4D by DAQRI: Uses interactive
blocks to demonstrate element behavior and chemical
reactions.

Classroom Strategy:

Teachers can pair AR tools with task-based
learning: e.g., students “build” a compound with their
devices, then predict its properties. These activities can
be integrated into mini-labs, collaborative group work,
or even recovery-day assignments in athletic
dormitories.

4.4. Role-Playing and Physical Game-Based
Models

Leveraging the kinesthetic intelligence of
athlete-learners, physical games or role-playing
exercises allow students to embody particles, simulate
molecular collisions, or "act out" chemical reactions.
These methods combine movement with symbolic
learning—ideal for sports environments.

Examples:

e "Reaction Tag" Game: Students labeled as
ions or molecules "collide" to simulate precipitation or
acid-base reactions.

e "ChemOlympics'": Competitive team-based

relays where correct answers allow physical
progression through stations.
Outcomes:

These methods bridge the mind-body learning gap
and enhance memory encoding through physical
anchoring of academic content.

4.5. Game Design as a Learning Task

Tasking students with creating their own games—
digital or analog—requires them to process, internalize,
and reframe chemical content into interactive formats.
This constructivist approach deepens understanding
and nurtures creativity and digital literacy.

Recommended Tools:

e Scratch: A visual coding platform for creating
chemistry games (e.g., titration simulators).

o Flippity: Simple tools to convert Google
Sheets into flashcards, quizzes, and board games.

e Board game design: Students create physical
trivia games on topics like bonding, kinetics, or
stoichiometry.

Benefits:

Encourages peer teaching, fosters ownership of
learning, and supports long-term concept retention.

Implementation Recommendations for Sports Schools

Role-Play Games || Custom games

|| Kinesthetic learning, reaction modeling

Game Design || Scratch, board game kits

| Strategy H Platform || Targeted Learning Goal |
| Virtual Labs ” ChemCollective, PhET, Labster || Inquiry-based, concept application |
| Gamified Quizzes || Kahoot!, Quizizz, Gimkit || Reinforcement, rapid recall |
| AR Tools H Merge Cube, Elements 4D || Spatial modeling, visualization |
| |
| |

| Critical thinking, student agency

The integration of gaming technologies into
chemistry lessons for sports school students is not only

pedagogically sound but essentially strategic. It aligns
with their learning preferences, schedules, and


https://www.labster.com/
https://kahoot.com/
https://quizizz.com/
https://www.gimkit.com/
https://scratch.mit.edu/
https://flippity.net/
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motivational systems, making the subject more
accessible and relevant. The five methods presented—
digital simulations, gamified assessments, AR, role-
play, and student-driven game creation—offer flexible,
scalable, and impactful solutions that can be tailored
to any sports-centered academic institution.

5. Discussion.

5.1 Benefits.

e Promotes
cognition

o Aligns with sports psychology principles
(e.g., goal-setting, reward-based motivation)

e Reduces anxiety in assessment through game
environments

e Enables adaptive pacing and personalized
learning tracks

5.2 Challenges

e Requires technological infrastructure

active learning and visual

e Demands teacher training in digital
pedagogies

e Risk of over-gamification  diluting
conceptual depth

e Content alignment with curriculum
standards remains a challenge

6. Recommendations for Future
Implementation

1. Create interdisciplinary teams of chemistry
educators and physical trainers to design hybrid
learning modules.

2. Invest in mobile-first AR/VR
especially for learners with limited lab access.

3. Include game-design elements in teacher
training programs, focusing on GBL theory and
practice.

4. Develop localized, culturally relevant game
content to ensure inclusivity and accessibility.

7. Conclusion

Game-based learning in chemistry represents
more than a teaching tool — it is a pedagogical
philosophy that recognizes diversity in learner
intelligence, motivation, and context. In sports schools,
where physical development dominates the academic
agenda, gaming technologies offer an effective bridge
between movement and meaning, between the
molecular and the motivational. Through thoughtful
integration, chemistry education can not only become
more accessible but also more inspiring for the next
generation of athlete-scholars.

tools,
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Tapasckuii I'ocyoapcmeennuiii [ledazoeuveckuti Ynueepcumem,

Kagedpa « Purocoguu u norumonocuuy

CYACTBE KAK ITPOBJIEMA 3THO®UJIOCO®PUUH.

I'mobanu3aiusi CTPEMHUTEIBPHO HACTYNMaeT Ha
COIIMYM,MEHSSl ~ MPUBBIYHBIA  YKJIAJ,  CUCTEMY
IICHHOCTEH, UIEHTUYHOCTD moneit. Kpuzuc
WICHTUYHOCTH CBSI3aH BO MHOTOM C KPH3HCOM
CEMENHBIX ueHHocrel.IToatomy COXpaHEHHE
TpaJULIMOHHBIX CEMEN TOJIKHO CTaTh IEPBOCTENIEHHON
3amadeil mM000TO0  coBpeMeHHOro rocymapcrBa.Ho
CeMbsl BaKHA HE TOJILKO MOTOMY YTO OHA MPUBUBAET
YCJIOBCKY €ro HIACHTUYHOCTH,HO B CEMLC CLIC
COXpPaHAIOTCA 3THOHAIIMOHAJIbHBIC HCHHOCTI/I.I/I €CJIn
YUUTBIBaTh Napaju3yroliee BIUIHUE [NT00anu3aluy Ha
COBPEMEHHBIE DJTHOCHI M KYJBTYPBHIL,TO COXpaHEHHE
CEMbHU Ba>XHO CIIe AJIsL COXpaHCHUA
STHOHAIIMOHAJBHEIX 00baeB u o00psmoB.Korma-to
Kapm Mapkc nmcan o cTpeMHTENFHOM HACTYIUICHHU
KaITUTaJIN3Ma,KOTOPBI JIOMaJ TPaHUIBI TOCYAAPCTB U
COLIMANTEHBIX cTpykTyp.Ceromas Takoe xKe
HACTYIUICHHE Ha COLIMYM BeIeT TI00aNBHBIN IpoIecc
WHTETPAlliA BCETO YeNIOBEUECTBA,UACT TI00aIbHASL
yHupUKAIUA YeJI0BEUYECTBa,IPEeBpallICHIE
YelIOBEYeCKOH MacChl B HEUYTO OJHOPOJHOE U
tunuyHoe. I [poTuBOCTOATH 3TOMY THpoLEecCY MOXKET
STHOHAI[MOHAJILHAS KyJIbTYpa,KoTOpast
KOHLICHTpUPYETCS B CEMbE,HOPMaJIbHOMI
TpajAuLIMOHHON cembe. IloaTromy TE
TOCyIapCTBA,KOTOPBIE IOCTIECIOBATEIEHO OOpsATCS 3a
COXpaHCHHE MHCTUTYTa CEMbH U Opaka,He MOOMIPSIOT
HEeTpaJUIIOHHBIE CEMbH, (dakTugecku OHH
CHOCOOCTBYIOT COXpPaHEHUIO MHOTO00pa3us KyJIbTyp U
MHOT'000pa3us gyenoBeuecTBa. HanmonansHas
KyJbTypa U dTHOHAITMOHATILHBIE CEMbU-ITO TIOCTIETHEE
MpuOeXHINe 4YeIOBEKa,YeIOBEKa YHHKAJIBHOTO U
HEMOBTOPUMOTO.

Ecimu roBoputh 0 Qakropax TpaHchopMarmu
CEMBbH, TO MOXXHO BBIJICIMTH TAKHUC SBJICHHUA,KAK:

1) dopmupoBanue oOmiecTBa NOTPEOJSCHHS U
Jocyra " YTBEPIKICHIE ero [EHHOCTEH,
KOMMEPIIHATH3AIHS BCEX CTOPOH KHU3HM,

2) neMOKpaTH3aIWsl KU3HH, CTAHOBIICHIE HOBBIX
Tpa)XIaHCKO-TIPAaBOBBIX OTHOUICHWH B OOIIeCTBE W
TOCyapCTBE; POCT OTKPBITOCTH COIMyMa, CTEIICHH
CcBOOOJIBI JIMYHOCTH, U3MCHEHHE POJIH JKCHINUHBI B
CeMbE M OOIIEeCTBE, €€ OTHOIICHHWS K MAaTePUHCTBY U
JCTCTBY B CUTyallMM paaUKaJbHBIX COIMHUAJIBHO-
OKOHOMHYECCKHUX IECPEMEH;

3) yTBepkIeHHWE  PBIHOYHOH  DKOHOMHKH,
pacnpocTpaHeHHe HIeIOB KOHKYPEHTOCIIOCOOHOM
YCHEIIHON  JIMYHOCTH, WX  OTpaXeHUWe  Ha
MaTepuaIbHOM MOJIOXKEHU U u LEHHOCTHBIX
OpPHUEHTHUPAX COBPEMEHHBIX CEMEH;

4) ycwieHue pond (PaKTOPOB, BIHSIONMX HA
JIyXOBHYIO >KM3Hb COLIMyMa M OTAEIbHBIX CeMeil

DOI: 10.31618/ESSA.2782-1994.2025.1.111.533

(pemUruo3HO-KYIbTYPHBIX, ATHUYECKHX, MOpPAIbHO-
STUYECKHUX, ICUXOJIOTUUECKHX );

5)pocT MHOT000pa3ns IEHHOCTHBIX U CMBICTIOBBIX
cucTeM, TpaHcopManus KyJNbTyp TPaAULMOHHBIX
OOIIECTB B YCIOBHUAX YPOAHHCTHICCKUX MIPOIIECCOB,;

6)HOBas nemorpaduaeckas CUTYaIHs,
TpeOyromass TpoBeneHus YETKOM aeMorpadudyeckoi
MOJIUTUKY U TIOJIUTHKU TOCYJAapPCTBEHHOMN MOMICPKKU
ceMe ¢ JeThbMH; HM3MEHEHHE IUHAMHMKH CEeMEHHOM
CTPYKTYpbl ~ HaceJeHMs,  BO3PacTHOH  MoOJenu
POKIaeMOCTH;

7) HapacTaHue CHenU(pUUISCKUX HETATHBHBIX
MPOSIBJIICHUH TIePeXOMHOro mepuoja (POCT YpOBHS
HACWITUS U KPEIMUHOTCHHOCTH COITIyMa, aIKOTOJIN3Ma,
HapKOMaHHHU, TICHXOJIOTUYECKOH He3aluIIEHHOCTH,

IOyIIEBHBIX PaccTpoiicTB, KceHo(hoOHH, pacu3Ma,
aHTHUCEMUTHU3MA, PEIUTHO3HOTO (danaTH3Ma,
9KCTPEMHU3Ma, apPEKTHBIX, JIEBHAHTHBIX "

JICTUKBEHTHBIX ()OPM TOBEACHUS), OCOOCHHO B cpelie
MOJIOJIE&XHU; UX HETaTUBHOE BIUSHHUE HA CEMbIO KaK Ha
COLIMAJIBHBIN M COLIMOKYJIbTYPHBIA HHCTUTYT[S,71].

IIposiBneHusT KPU3HCHOTO COCTOSHHUS CEMbU U
CEMEHHBIX 1EHHOCTEH OYeHb MHOr000pa3Hbl. ITO,
TIpeXJe Bcero, aemMorpaduaeckue npoodiaemsl. [ maBHas
MIPUYMHA JeMorpadIecKoro KpH3Huca B
00ImeMrpoBoM Maciitabe - KOpeHHbIE M3MEHEHHUS B
cdepe BOCIPOM3BOJCTBA YEIOBEYECKOTO OOIIECTBa.
Ecnmm B ycnmoBWAX — TpaJuUIMOHHOTO — OOIIecTBa
MOOLIPSIETCS] CEMbSI C OOJBIINM KOJIMYECTBOM AETEH,
TO B YCJIOBUSX TOCTHHAYCTPHAJIBHOTO 0OOIIecTBa
noTpebyieHusT W J0cyra, a TakKe BO3MOXKHOCTH
peryJupoBaHMsA KOJMYECTBA JETeH, CeMBbH C MallbIM
KOJIMYECTBOM  JleTel OKa3aJNCh B Gouee
MPEANOYTUTEIbHOM  MOJOKeHUH.  Pe3kuit  poct
HPOJOJKUTENBHOCTH, a TJIaBHOE - 3aTPATHOCTH 3Tama
B3pOCJICHHS YETI0BEKa, BOCIIPUATHE AETOPOXKICHUS KaK
(GOpMBI  KEPTBEHHOTO  TOBEAEHHUS  POJIUTENEH,
OpHEHTHp O0OIIecTBa Ha CTAaTYCHYIO HOAJEPXKY
MpoeCCHOHAIPHO M KaphepHO OPHUEHTHPOBAHHBIX
KEHIIUH - CJEICTBUS CMEHBI JIeMOTpa(uuecKux
MIPUOPUTETOB

Ha cMeHy cemeilHOl 3KOHOMMKE TPaJULUOHHOIO
obmiecTBa, TpeOyIOIMIeH 3HAYUTEIHHOTO KOJIMYECTBA
JeTeil B KauecTBe paboueil Crilbl, B WHIYCTPHAIHEHOM
o0IIecTBe TNPHIUIA KOHOMHKA IPOMBIIUICHHOTO H
CEJIECKOXO35IIICTBEHHOTO MPOM3BO/ICTBA, HE CBS3aHHAS
HEMOCPEJCTBEHHO C XO31HCTBEHHO-IKOHOMHUYECKON
JeaTenbHOCTI0O  ceMbr. OHa  criocoOcTBOBana
Pa3BUTHIO TPYAOBOM  3aHATOCTH  JKEHIIUH, UX
9KOHOMHYECKOI HE3aBUCHMOCTH U IPO(eCCHOHAIBHO-
KapbepHOMY pocTy. Hanmuuue pa3sBuToll couuambHON
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chepsl  CYImECTBEHHO  OCNIabWII0O  3aBHUCHUMOCTH
poauTenei oT nerer u neren ot poautenei. Hauancs
OTXOJ OT TPaAMLHUOHHOIO yKjaaa CEeMEHHOW XHU3HH,
OBICTPBIMHU TEMITAMH IIJIO pa3MBIBAHUE TPATUIINOHHBIX
OCHOB  CYIpPYXECKHX, JETCKO-POTUTEIBCKUX U
ME)KITOKOJICHHBIX OTHOIICHUH, M3MEHSJIACh NACOJIOTHS
W TICHXOJOTHS B3IJIAIOB MYXYMH U JKCHIIMH Ha
TCHIICPHBIC ¥ COIMOKYJBTYPHBIC DOJIM, CEMCHHYIO
JKU3Hb, HA  XapakTep  OTHOIICHWHA  MEKIY
MOKOJICHUSAMH. OTH TPOIECCHl  Pa3BHBAIKCH IO
Hapactatoieit emé B 1970-1980-¢ roasr [5,71].

He Menee BakeH U BOIpoc 00 yrpo3ax, KOTOpPHIC
riobanm3anust npuBHOCUT B chepy cempu. T.Iypxo,
CHENHANHUCT MO TpoOiieMaM CEeMbU W TEeHICPHBIX
OTHOIICHHH, BBIACTACT PAI MPOOIEM, MOPOKACHHBIX
rnobamm3anueit [4]. Ona obOpamiaeT BHIMaHHE B TOM
YHcIie U Ha 0COOCHHOCTH MUTPAIIMOHHBIX IPOIIECCOB.
B ycnoBusx  roOanbHOW — 3KOHOMHUKH  JIFOIU
YCTPEMIIIOTCSI B OoJice 0J1aromoiyyHble rocyaapcTBa
B TOMCKaX BBICOKOTO 3apab0OTKa W B HAJCKIC Ha
JYyYIOYyrO  KU3Hb. OHI/I BCCraga OKa3bIBAKOTCA B
TMOJIOKECHUU JUCKPUMHUHHUPYEMBIX IO HAIITMOHAJIBHOMY
MPU3HAKy WIN CTaTyCy MUTPaHTa, 9acTo OecrpaBHBI,
MOTMAAAa0T B YKOHOMHYCCKHE JOBYIIKH, a KCHIIMHBI
yame MOTYT OBITh IIOJABEPTHYTHI JOTONHUTECIHHON
SKcIuTyatanuy. lloduTHka MYJNIBTHKYIBTYpaan3Ma Hu
TONICPAaHTHOCTH HE BCErNa NPUBOIAT K JKEIaeMBIM
pesynbTaTaM. BpaxmeOHOCTh CO CTOPOHBI TpaKAaH
NPUHUMAMONNX  CTpaH  OTMedaeTcs  JaXe B
EBponelickux crpanax. bonee Toro, B 2m0Xy
UMIIEpUal3Ma MUrpanus paspyllaeT pOJICTBEHHEBIE,
ceMeiiHbie CBsi3u. Jlake ecaM JIFOMM  MHUTPUPYIOT
CEMbsIMHU, OHHM HC HMCIOT IMOAACPIKKH pOL[CTBeHHOﬁ
ceTu M ONM3KUX Ipy3ed M B CiydasX NEepeKUBAHUS
CTPECCOB U JIMIICHU, 9aCTO HE CIIOCOOHBI CITPABHUTHCS
C CHUTyalmel, 4TO OTpa)kaeTcs Ha MX Opake W JEeTAX.
Popurenn TepmAT NUIIEHWS, YTOOBI OOECIICYHTH
Oynymee nereii B Oomee  ONaromonydHod B
SKOHOMHYECKOM TMOJIOKeHHH cTpaHe. CamMu jgetu
ObICTpee  aJanTHPYIOTCA K HOBBIM  YCJIOBHSM,
YCBauBAIOT S3BIK U MECTHYIO KYJIBTYpPY, OJIHAKO
«OTPBIB OT KOPHEI» HE MOXET HE CO37aBaTh MpodIeM
npu  (GOPMUPOBAHUM HACHTHYHOCTH, OCOOEHHO B
MOJAPOCTKOBOM  Bo3pacte. CeMbH MUTPAHTOB B
WHOHAIIMOHAJIBHOM OKPYKCHWH, HCIBITHIBAIOIIHUC K
TOMY K€ U MaTCpUAJIbHBIC HpO6HeMI)I, 4acCToO XUBYT B
COCTOSIHUU TIEPMAaHEHTHOTO CTpPEcca, 4TO HE MOXKET

«KOMIICHCUPOBATHC» Jy4luMm MaTepHaJIbHbBIM
YPOBHEM KU3HU. KpOMe TOT0, OJJTHUM K3 MCXAaHU3MOB
rno6ann3au1/m SABIIACTCA MG)KCTpaHOBbIﬁ

(MeXHaIMOHATBHEIN) Opak. «PHCKM» BO3pacTarOT B
ciyyasx 3HaKoMmcTBa d4epe3 HMutepuer. B mobom

cilydae, TaKMe€ CEMbH HMCIOT JIOMOJIHUTEIbHBIC
po0IeMbI (HEOOXOAMMOCTH COTJIaCOBAHUS
KYJIBTYPDHBIX ~ HOPM  CYIPYXECKOTO  ITOBEJICHHUS,

JIOTIONTHUTEIbHBIE KOH(QIUKTHI 10 TIOBOAY BOCITUTAHUS
mered u ap.). llpobiemy QopMHupoBaHUS CcEeMBH
MOJIOABIMH JIIOJJbMH B YCIIOBHSIX IJI0OasIM3annuy
HNOJYEpPKUBAIOT U  pykoBoauTenu Esponeiickoro
MEKCTPaHOBOI'O MPOEKTa HEMELIKHE COLIUOTIOTH CEMbHI
I1. brocedenn n X. Xodmeiicrep. Monoxslie mronu
UCIIBITBIBAIOT COCTOSIHUE «HEONPEJENICHHOCTH» U

HEYyBEPEHHOCTH B OyAylIeM M IOTOMY HE TOPOIIITCA
co3maBaTh ceMmblo. HeObiBanoe yBennueHue Bo3pacra
BCTYIUICHHS B Opak ¥ yMCHBIICHHE YHCla JeTeil B
CEeMBbsIX, IeNIal0T BEIBOJ OHH, CBSI3aHO C BO3pacTarolIeit
HECIIOCOOHOCTBPIO MOJIOJS)KH TPUHEMATh Ha ce0s
JONTOCPOYHBIe 00s3aTenbcTBa (TakuMe Kak Opak u

JIeTH). DOTa HECIMOCOOHOCTH B CBOI  O4YEpEIb
o0ycioBIeHa HCYBEPCHHOCTHIO B CBOMX
9KOHOMHYCCKHUX  BO3MOXHOCTSAX B YCJIOBHSIX
robanu3anuy,  OCOOGHHO B CTpaHax,  IJe

aKIEHTHPYETCSl POJIb My)ka B KayecTBE JOOBITUHKA.
3auacTyro, OJHAKO, B YCIOBHAX TIJI00aIbHON
SKOHOMUKH BEIHY)XICHBI paboTate o00a cympyra,
MIOTOMY YTO BCET/A €CTh PHUCK IOTEPH PabOTHI IS
onHOTO «Ho0bITUnKaY. Takxke T.I'ypko roBopHT 0 TOM,
YTO B  Pa3BUTBIX CTPaHAaX YK€  CIOXWINCH
cBOe0Opa3HbIe TeHICPHBIE CTPATEIHH Ha «TI00ATHHOM
OpauyHoM pbIHKe». Tak, HEKOTOpblE MY>KYMHEI
CTPEMSTCS HAlTU XKEHY B T€X CTpaHaXx, 1€ yCTaHOBKHU
Ha TeHJEepHOE PaBEHCTBO B Opake elle He CTOlb

pacmpocTpaHeHsl Kak Ha 3amage. lIlpu stoMm
BaKHEHWIIass yrpo3a — [iio0anu3anus KyJbTYpPHI.
TennmeHuust pa3pblBa PpPOACTBEHHBIX CBSI3eM  Kak

OCHOBHOTO Me€XaHU3Ma TpPaHCIIIUN HAalMOHAIBHOMN
KyJIBTYPBI IPEBPALIACT JIIOAEH B «4aCTHUKU O€3 posa 1
IUIEMEHW», YTO TPO3UT B YCIOBUAX CEKYISIPH3aLUU
00IIECTB CO3/1aTh MHUP «OECKYIBTYPbhsD» HIIH B JIydIIEM
cllydyae «MaccoBOU KyJIbTypb» [4].

AHanu3 NpoucxoAaIux MpoleccoB MOKa3al, 4To
CeMbsl CErojHs TMOJBEPKEHa OYeHb OOJBIIOMY
KOJIMYECTBY PHUCKOB, CBSI3aHHBIX B TOM 4YHCJIE H C
rio0anu3anuei. Or  ycmemHo# BBIPaOOTKH
MEXaHH3MOB  3aIlUTBl CEeMbH OT  HETaTHBHBIX
TEeHACHIMIA OyJIeT BO MHOTOM 3aBHCETh CeMEHHbIE
¢dopmbr Oynymero. IToka 4ro MOXHO cKazaTh, YTO
YeJIOBEUECTBO HE BBIPAOOTANO HHUKAKOIO MEXaHH3Ma
BOCIIPOM3BOJCTBA, Kpome cembu. Ecnu B 1850—1950
rojjax, Ha MOABEME COLUAIUCTUYECKOTO IBHKEHMS, B
Moje ObUIM aHTHYHbIE HIEH  OOLIECTBEHHOTO
BOCIIMTaHMs JETEH, TO celyac NpakTHKa U HayKa B
YHHUCOH TBEPJAT: HUKTO U HUYTO HE 3aMEHUT PEOEHKY
poautenel. Tak 4TO, €CIIM MCYEZHET CEMBS, B CKOPOM
BPEMEHH HCYE3HET U YeJIOBEYECTBO.

WHoit Bommpoc— Kakoil Oyaer cembsi? DTO 4acTh
Oonee oOmero Bompoca: KakUM IIEHHOCTSM, B
KOHEYHOM Cu€Te, OTHAACT NMPUOPHUTET OOJbINAS YacTh
yenoBeyecTna’? Hanpuwmep, CTaHET OHO
PYKOBOZACTBOBATHCS MIPHHIMIIAMU CBOOOBI JIMYHOCTH
WIH KOH(YyIIMaHCKUMHU JI00poeTeNnsIMH,
3aMEIIaHHBIMU Ha MOYNTaHUU cTapmux? OKkaxkeTcs Jn
Oynmymias ceMbsl NapHOHM, Kak 3TO CBOHCTBEHHO
XPUCTHAHCKOW LMBUIM3ALMU, HIM TapeMHOM, Kak
MPUHATO BO MHOTHX MECTax OCTaJIbHOTO MHpA.
[punéres nu, ckaxeM, KEHITUHAM OyIyIIero HOCUTh
abwuifto, Xxumkad u HUKAO, WM OHU OyAyT BO BCEM
paBHBl MyxXunHaM? B «KOHKypeHIMM IIEHHOCTEI»
XPUCTHAHCKUE CTPAHBI, HECMOTPSI Ha SKOHOMHUYECKHE
yCIIeXH, HaXOJATCS CErojiHs B HEBBITOJHOW MO3UILIUU.
XenmuHa 31ech nMeeT cBOOOLY BeIOOpA. 3aX0UeT JIn
OHa TpPaTUTh JKU3Hb HE TOIBKO Ha Kapbepy U
pa3BIEUCHHS, HO U HA CEMBIO, 3aBUCHUT OT TOT0, KaKyIO
CHCTEMY CTUMYJOB M3 JAaHHBIX HaM MPHUPOIOH JIOAU
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BBICTpOST. B mo3nHenmnepckom Pume >KeHIIMHBI B
CXOJKEH CHTyallu1 CIEIali BEIOODP HE B MOJI3Y CEMBH,
n Pumckas wumnepus wucuesna. Ha e€ 3zemix
paccenmIich BapBapbl, YbH JKCHIIMHBI POXAIH IO
mecatky mered  [3]. M xora  kimaccmueckas
BapBapu3alysi HE TPO3UT COBPEMEHHOMY OOIIECTBY,
HeJIb3s HEJIOOLIEHUBATH POJIb CEMbU ISl CTA0OMIIBHOCTH
U DKOHOMHMYECKOM M JyXOBHOH CHJBI OOIIECTBA.
[TosToMy HEOOXOIMMO Kak OCMBICICHHE Ipo0IeM
COBPEMEHHOM CeMbH, TaK M €€ BCECTOPOHHSI
HOJIEPKKA.

B moctuHIycTpHanbHOM 00IIECTBE NMPAKTUYECKH
BO Bcex OoJiee MM MCHEE Pa3BHUTBIX CTpaHaX yKe
3aMETHO ociabnsercs cama COIMABHO-
NICHXOJIOTHYECKass MOTPEOHOCTh CEMBH B JCTSX.
Pacnpoctpansercs ku3HeHHBIH cTmib «child-free»
(cBoOOmBI OT neTeif), a Takke OBOJLHO TIO3IIHEE
POIUTENBCTBO.

HekoTtopble CTOpDOHHMKH O€3A€THOH  KHU3HU
CUHUTAIOT,YTO POXKAIOT JeTeH TOJBKO M3 YUCTOTO
arousMa: 4ToObl OBUIO KOMY CTaKaH BOJbI B CTapPOCTH
MOJAAaTh, YTOOBI KTO-TO pa3BiieKall TeOs M co3laBajl
CBOUM NPUCYTCTBUEM (KT HAITOTHEHHOCTH KH3HHU,
YTOOBI yZEpXaTh My)ka, 4TOOBI CMOTpPETh Ha CBOE
MPOJOIDKCHHUE.

OmHMM W3 TOCIEACTBHH JeMOrpadruecKoro
KpH3HCa B €BPOICHCKNX CTpaHaX SBISETCS U3MECHCHNE
COOTHOIICHHUS MEXIy JIOJbMU pPa3HBIX BO3PACTOB.
Emé 100 mer mazam Oomee 50% HaceneHHsS CTpaHBI
COCTaBJISLIH Jiuia MoJioxke 20 JIeT, a MOXKHUIIBIX JIF0ICH
crapme 60 yer Obulo He Ooinee 5-6% or oOuei
yucieHHoCcTH HaceneHus. B 1980-¢ roapl uncio aetei,
MOJIOJIBIX JIFOZEH, JII0JEH 3pesioro Bo3pacTa U JIIoAeH
MPEKJIOHHOTI'0 BO3PAcTa COCTABIIIIO YK€ MPUMEPHO I10
25%. B coBpeMeHHOM OOIIECTBE JIFOAW MEHCHOHHOTO
BO3pacTa cocTaBysIOT 10 40% HaceneHusi, YTO BEIET K
CYIIECTBEHHOMY HApyIICHUIO COOTHOLICHUS MEXIY
JIOJIBMH  TPYJOCIIOCOOHOTO M HETPYJOCIIOCOOHOTO
BO3pacTa.

CymiecTBeHHbIE  M3MEHEHHWsS  IIpeTeprend M|
COBpEMEHHBIE ceMeifHO-OpauHble oTHomeHHsS. Panee
Opak  TOHMUMAJCS  KaKk  3aperuCcTPHUPOBAHHBIIN
CYNPYXKECKHH COI03, eIMHCTBEHHAs 3aKoHHas (opma
OpraHM3ali OMM3KUX JIMYHBIX U CEKCYyalbHBIX
OTHOLICHUH, HEKOE TauHCTBO, CBSIIEHHBbIE y3bl. B
uaeane OH mpednoiaral  "eTUHCTBEHHOCTh U
HEMOBTOPHMOCTL"  CyNpyroB JIpyr Uil JIpyra,
coxXpaHeHHe BepHOCTM "B rope u pagoctu" "mo
rpoboBoit mocku". [Ipeobnagana KyIbTypHas MOJIEINb,
COTJIACHO KOTOPOW OJIM3KHE JIMYHBIE OTHOILICHUS
JIOJDKHBI OBLIH TepepacTd B 0(OPMIICHHBIH Opak Kak
COI03 MY>KUMHBI U KeHUIUHBI [5,71].

Ha py6exxe XX-XXI BB. B cTpanax EBpormsr yxe
KaXIpI TIATHIA TpHU3HABal TPAJUIHOHHBIA Opak
nepeskutkoM. Bo ®pannuu u crpanax benunmrokca
9TOro MHeHms mpuuepxkuBaroTcs 30-35% wmomombix
mojel u nroaen cpemHero Bo3pacrta[S,77]. bpak Bcé
yalle BOCIPUHHMMAETCS KaK COXHTENbCKHH COMO3,
MHTUMHOE NMapTHEPCTBO, OLIylIeHue ceds "mapoii”, B
KOTOPOM TIJIABHOE€ — CaMM CYIpPYTH, CEKC, JIEHbIW,
pa3BIE€UYEHHUs, yIOBOIBCTBUS, MaTePHAIbHbIE BBITOJbI
oT COBMECTHOTO MPOKUBaHUSL. Hawubonee

3HAYUTENBHYI0 POJb B JTHUX IMPOIECcaX ChIrpana
CeKCyallbHasi PEBOJIIOLMWS, KOTOpas IpHBella K
SMaHCHIIAIIMKA T[IOJIOB B CeKcyalmbHOU cdepe. Omna
H3MEHHJIa OTHOLICHHE K JOOpayHBIM OTHOIUCHHUSM, K
ceMbe, OpaKy, K POXKICHHIO U BOCIIUTAHHIO AETeH, K
JIeTCKO-POIUTENBCKAM OTHOIIeHUsM. C  Helo  BO
MHOTOM CBSI3aHO TaKkKe IOSIBICHUE W JIETallM3alus
HETPaJULIUOHHBIX TUIIOB U BU/IOB CEMEH.

Tak, B pane mwraroB CIIIA umeercs opuandeckas

BO3MO>KHOCTb 3aKJIIOYUTh CE30HHBIN 6pa1< Ha
onpeaenéﬂnoe KOJIMYECCTBO JICT HWJIM MCCALECB, IIO
HUCTCUCHUIO KOTOPBIX OH aBTOMATUYCCKH

npekpammaercs. [Ipy kenaHny ero MO>KHO MPOJUTUTH Ha
oTIpeneNi€HHBIN CPOK MM He mpojyieBaTh. Ha 3amame
JIOBOJIBHO PacnpOCTpaHEH TaK HA3bIBAEMBII TOCTEBOM
Opax, KOTOPBIH CIUTAETCA OYCeHb MPOYHBIM. COTIacHO
€ro TIpaBWIIaM, CYIPYTH JKUBYT B Pa3HBIX TOpOJax U
Jlake CTpaHax, TaM, IJie UM yJaéTcs HalTH XOPOIIyIo
paboTy U BBICTPOHUTH Kapbepy, He TpeOys )KepTBBI OT
cynpyra. Myx ¥ sxeHa o011atoTcs 1o TeneoHy UM 110
WHuTepHeTy U mpue3karoT B TOCTH APYT K Apyry 1-2
pasa B Mecs1l.

OmnpenenéHHoe pacHpoCTpaHEHHE MOTYyYMJI Tak
Ha3bIBAEMBIH OTKPBITHIN Opak, IpH KOTOPOM OJVH U3
CYIpPYTOB 3HAC€T O JXU3HU APYroro «Ha CTOPOHE» M
MIPUHUMAET 3TO, B3aMEH IOJTy4ast IPaBo Ha MOJ00HYIO
*m3Hb. Cpenin MWIPaHTOB M KOMaHIMPOBOYHBIX,
OTHPAaBISEMbIX Ha JUINTEIBbHBIC CPOKH WJIN BaXTOBBIM
METOZOM Ha OOJbIIOE paccTOSHHE OT J0Ma,
pacnpocTpaHéH Tak Ha3bIBaeMbIH yAan€HHBIA Opak.
IIpu sTomM Opake y OAHOTO U3 CYNpPYroB HMEETCs
BTOpasi CEMbs, B KOTOPOI TaKKe MOTYT OBITh CTH.

IIIBeackast ceMbst — KOMMYHAJIBHBIN OpaKk MEXTy

My)XYMHAMH M OKCHIIMHAMH — pPaclpoCTpaHEH B
MOJIOIEXKHBIX coo01ecTBax u KOMMYHaXx.
BupryansHoe ~ MHOTOXEHCTBO  (MHOTOMY>KECTBO)

[oJ[pa3yMeBaeT HAJIMYNe BUPTYaIbHOTO CEKCYAIbHOTO
naptaépa. OH OpPHEHTHPOBAH HAa YIOBICTBOPEHUE
BUPTYAIbHBIX CEKCYaIbHBIX (haHTa3uil MApTHEPOB U HE
MPEANoNaraeT HeMOCPEJCTBEHHOE 3HAKOMCTBO U
paspymieHue  cembd.  [locTemeHHO — TOJTy4aer
pacrpocTpaHeHue T.H. IOCJeI0BaTeIbHAs MMOJIUTaMus
— MHOTOKpatHoe (5-7 pa3) BcTymieHue B Opak B
tedenne xu3Hu. Ha 3anmazge nox aty dopmy Opadno-

CEMEMHOM JKHM3HM  IIOJBOJST  IICUXOJIOTHYECKHE
OCHOBaHHUSA, CBs3bIBass €€ C HEOOXOJUMOCTBIO
COOTBETCTBUSI  MapTHEpa  YpPOBHIO  JIMYHOCTHOTO

pa3BUTH CyIpyTa Ha KaXKJJOM BO3PAaCTHOM MHTEpBAJIC.
3alMTHUKK IDTIOpaii3Ma CEMEHHBIX M BHEOPadHBIX
($opM, CBEPXHU3KOH POXKIAEMOCTH M MAaJOJETHOCTH
TOBOPST 00 3TOM KaK O CpeACTBE M30eKaTb Yrpo3bl
"nepeHacen€HHOCTU" U JOCTUYb COCTOSTHUSA "30JI0TOrO
muumapaa”[5,75].

KpusucHoe cocrossHHE ceMbM U CEMEHHBIX
LIEHHOCTEH — OTHOCHTENIFHO HOBBIA (pakTOp B KM3HU
coBpemeHHoro  obmectBa. Cempsi  Bc€  emé
BOCIIPUHMMAETCS  MAacCOBBIM  CO3HAaHHMEM  Kak
BAOXHEHUIIMH  COLMANbHBIA ¥  COLUOKYJIBTYPHBII
WHCTUTYT OOINEcTBAa, NMEpBHUYHAs BOCIUTATENbHAS M
coLMaU3UpyoIas CUCTEMA, COLIMAIbHBIN
crabmimzaTop,  yJep)KuBaromMi  oOIecTBo B
OTHOCUTENILHO YCTOMYMBOM cOcTOssHUM. ColManbHOE
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3I0POBBE CEMBH pPacCMaTpHBAaeTCi B  KauecTBE
Ba)XHEWIIIET0 MHIMKATOpa COLHUAIBHOTO M JyXOBHO-
HPaBCTBEHHOTO  3J0pOoBbs  obmiectBa.  IlosTomy
KPHU3HCHBIE SBJICHUS B )KU3HHU CEMbBH IO MPaBY MOKHO
BOCIIPUHHMMATH KaK yrpo3a BCeMy OOILIECTBY.

HpOTI/IBOBeCOM BCEM OTHM HETraTUBHBIM
SIBJICHUSIM MOJKET OBIThH [cJicHaIpaBjJCcHHas MOJUTUKA
rocyaapCTBa,HaripaBjJCHHasA Ha COXpaHCHUEC

TpaaUIIMOHHON ceMbU.

Ecmu  rosopure o Kazaxcrane,To 371ech
npeodaaroT TPaJAUIMOHHBIE CEMbH,0CO0CHHO Cpelu
TaTapckoro HaceneHus.Mcropus mosiBieHus Tatap B
KazaxcTame mocTaTogHO TedajbHA,TaK Kak OHa
cBsf3aHa ObTa C TONUTHKOH XPHUCTHAHHU3ALUHU
HEPYCCKUX HapOJO0B,IPOBOJMMEIX IOCIIECIOBATEIHEHO
BCEMH pPYCCKHUMH LapsMH,0CO0EHHO B IEpPHOL
MIpaBJICHUS WBana I'posnoro u Ilerpa
IlepBoro.FiMeHHO  TOrga  TaTapblL,CTPEMHUBLIMECS
COXpaHHUTh CBOIO Bepy,0exanu u3 neHrpa Poccun Ha ee
okpaunsl ,B Cubupp,Ha VYpanx U B CEBEpHBIH
KazaxcraH,a HOTOM nocie10BaTe’IbHO PACCENIMINUCH 110
Bcemy Kazaxcrany.

OxazaBmHMCh B COCTOSHUM  pacCesHHON
JIUACTIOPBL, TATAPhl COXPAHSUIA CBOIO KYIBTYPY uepes
cembro.CeMbs OpLTa OCHOBOH COXpaHCHHS
STHOHAIIMOHAIHHBIX
TpaguIuid,00sr9aeB, IeHHOCTel. CeMeHHbBIC TpaIuIiH,
OCHOBAaHHBIC Ha 3THOKYJIBTYpPHOMHACICANH Hapoaa —
9TO YBaXXCHHE K CTapIIuM, JIOOOBh K MIIQIIINM,
qyBCTBO TakTa, AyXOBHOE OOraTCTBO,yCTYMYHMBOCTH ,
6e3 HUX HE MOXET CyIIecTBOBaTh ceMbs. [loka
peOEHOK HaXOJIUTCS B JOMAIIHUX YCJIOBHSX, [TOKAa OH
HaOMNIOAaeT 3a TOBEICHUEM B3POCIBIX,IIPOUCXOAUT
(dhopmupoBanue JTUYHOCTH. Kak
W3BECTHO,00NBIIMHCTBO HOPM H TPaBUJI TTOBEICHUS
yCBamWBaeTCs IIOABMH TIOJCO3HATEFHO B JICTCTBE.
OCO3HaHHO WJIH HEOCO3HAHHO YEJIOBEK IOCTYIaeT B
COOTBETCTBHM C TEMH TPAJUISIMH, KOTOPBIS
3aJI0)KEHBI B CEMBE, IMOCKOJBKY OH HE TMOSBISCTCA HA
CBET C T'OTOBBIM HPAaBCTBEHHBIM NoBeneHuem[2,135].
BecbMma BaxHO, 4TOOBI 3TOT IpoIecc ObIJI OCHOBAaH Ha
TpaguIMd Hapojaa, Ha MHOTOBEKOBOM OIbITE.YeTkoe
OCO3HaHHME CBOMX KOPHEH MOXET U JOJDKHO CIIY>KHUTh
MOIIHBIM CICP)KHUBAIOIINM IIGHTPOM H CTOIb JKe
CIWIBHBIM MOOynuTeneM. BakHo, 4TOOBI B ceMbe
YKPEIUIITUCh oObIyan, MOPSIIKH, IIpaBHIIa,
MEPEeCTYNUTh KOTOPBIE HEBO3MOXKHO M3 YBAXCHHS K
ycTOSIM  3THOCa, ee  TpamuimsM.B  ycimoBusx
pacmpoCTpaHeHHUsT MacCOBOM  KyIbTYpHl MHOTHE
o0bMMaM ® TPagulMd yXOIAT B TMPOIDIOE WIH
CYIIECTBEHHO  nepopMHpYIOTCS. YpOaHM3amus U
MacCOBble MHI'DAllMOHHBIE MPOLECCHl CIOCOOCTBYIOT
OBICTPOMY PACHpPOCTPAHEHHIO MAaCCOBOM KYJBTYPHI,
CBA3aHHOH ¢  OOBMMAsIMM  TaKk  HA3bIBAEMOTO
npecTkHoro  motpebsenmst  [1,5].  CoumanpHas
Cpena,JKOHOMHUYECKOE pPAa3BUTHE OOIIECTBa, B TOM
YHCIie CEMbs,pa3BUBAaCT B 4UEJIOBEKE IOTPEOHOCTH
NpUOOIICHUS K MUPOBOH KyJBbTYpe,
JKeJlaHueoOpecTHCoMabHBIHCTaTy cuepespuoopere
HHUEONPEIEIEHHOIO Poja Belei.9TO MOXKET KacaThCs
HE TOJIBKO MAaTEepHAIbHBIX BEIEH,HO U JTyXOBHOM
cdepsl. YHUBepcanu3ays oObIYacB B 3HAYMTEILHOMN

CTCTIEHM TMPUBOIWUT K yTpaTe HAIWOHAJIBHOM
caMOOBITHOCTH oOmecTBa. OmHAKO JaBaTh JSTOMY
OIHO3HAYHO OTPHUIATEIFHYIO OICHKY, BEpOSTHO,
HEeNB3s,TaKk KaK  CONHAIFHO-)KOHOMHYECKHE U
HCTOPUKOKYIBTYPHBIE  TIPOLECCHl ~ BHOCAT  CBOU
CyIIeCTBEHHBIE KOPPEKTHUBHI B IOTPEOHOCTH YeIIOBEKA
U Bcero cooOmiecTBa. JTH NOTPEOHOCTH B INEPBYIO
ouYepebOPUCHTHPOBAHBI HA COLUABHBIN U JTyXOBHBIH
koMbopT.EcTecTBeHHO,  3THOKYJNBTYypHAas  JKU3Hb
COBPEMEHHBIX CeMeil IpeAcTaBisieT COOOW CHHTE3
HAI[MOHAJIFHOTO HMHWHOHAIIMOHAILHOTO, HO B IOJIB3Y
JIOMUHHUPOBaHUS HAIIMOHATIBHOTO.

B Tarapckoil cembe COXpaHsAeTcs TpaaULMOHHOE
pacupeneneHue OO0s3aHHOCTEH B CeMbe: MY’)KUMHA
JIOOBITINK, MaTepUaIbHO obecredrnBaeT ceMbio(37%),
a JKCeHIIMHA, Jaxe paboraromasi, Oeper Ha cels
OCHOBHEIC JIOMAaITHHE zena, BOCTIUTHIBAET
nereii(57,7%), TOANepKUBAET YHCTOT—  HAJHUIIO
MIPU3HAKKU MOJICPHU3AINH POJIEBOTO penepTyapall,6].

B CEJIbCKUX CeMbsIX TpagUIIMOHHOE
pacnpeneneHue 0013aHHOCTEH BBIPAKEHO

spye, 4YeM B TOpPOACKHX. Tak, B KadecTBe
(OKCHCKHMX» MOXXHO BBIICIUTH TaKue JOMAIIHUE
00s3aHHOCTH, BBIIONHIEMBIC CEIBCKOM JKEHIIUHOMH,
KaK TOJJepKaHWe YHUCTOTHI W TOpsAOKa B JIOME,
MIPUTOTOBIICHHE epl, MTOKYITKa TIPOAYKTOB.
BocnuranmeM B celbCKOH ceMbe TaKXKe, B OCHOBHOM,
3aHUMACTCS KCHIIWHA, a HA MYXXYUHY JOXXHTCS POIb
0 MaTepHANTEHOMY ee obecriedeHnto. Bmecte ¢ TeM u
371eCh 0003HaYNITUCh 3aMETHBIC  TCHICHIIMU
MIPUBJICUCHHSI MY>KYHH K IPOILIECCY BOCITUTAHUS ICTCH,
YTO MOATBEPXKJCHO pe3yJbTaTaMH 3MIIUPUIECKOTO
HCCIICIOBaHUS.

Crenupukoli  TOPOJCKUX  TaTapCKUX  CeMei
SIBIIICTCS PABHOE pacIpelielicHUe TOMAalTHUX e,
obs3aHHOCTE oOomMm cympyramu. O0a cympyra
3aHUMAIOTCA MaTepHABFHBIM O00ECIICYCHHEM CEMbBHU
(43,9%), oprammzamueit cemeitHoro nocyra (46,8%),
BocniuTaHueM Jetert (42,4%). Tem He MeHee, U 37eCh
HAIAIO TPOSBICHUS TCHOCPHOW AacCHMETPUH: 3a
YKEHIITHOH 3aKpEeIUIeHBI JOMOIHUTEIBHBIE (OKEHCKUE»
nena (ToAnep)KaHWE YHCTOTHI B JIOME€, IOKYIIKa
NPOAYKTOB, TPHTOTOBIEHHE €Al W  CO3JaHHe
ONMaronmpuATHOM 53MOIMOHAIBHON OOCTaHOBKH). B
HacTosllee BpeMsl IpeTeprenu TpaHcdopmanuo u
OTHOIIICHHUS IO TIOBOJY JIUEPCTBA B ceMbe. OTMETHM,
YTO CYIPY’KECTBO B TAaTapCKOH ceMbe — 3TO ocodas
chepa YEeIIOBEUSCKUX B3aMMOOTHOIICHUH,
BKITIOYAOIAs YETKUE TPENNUcanns 00s3aHHOCTEH H
MpaB My’Ka ¥ XKCHBI. 3/IeCh MY, KaK IpaBUJIoO, I1aBa
ceMmelicTBa, MeHTanbHBIN Jmaep (61,1% B cembCcKuX,
42,7% B TOPOACKHX CEMBSX), a KCHA — MOJHOICHHAS
X03sKa JoMa, Juaep HeOpMaNbHBIX OTHOIICHUH U
KOMMYHHUKAIIHUH, 4TO B COBOKYITHOCTH JIEJIAeT UX PABHO
OTBETCTBEHHBIMH 32 CHTYallMI0 B CeMbe M €¢
CTIIOCOOHOCTH COXPaHATHCS HA  OPOTSHKCHUH
JUTUTEIILHOTO BpeMeHH. OTMETHM, YTO U KCHIIMHBI-
PYKOBOJWTENIM B TAaTapCKUX CeMbsIX (HopManbHO
MIPUIEPAKUBAIOTCSA ITUX YCTaHOBOK[1,6].

VYcroiiunBoctn  Opaka 3aBHUCHT OT  TaKOro
(akTopa, KaKk TECHBIC POJICTBCHHBIC CBS3H. BakHYyIO
pOJb B COXPaHCHHH OpPAYHBIX COKO30B MPOIOJDKACT
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UTpaTh MHEHHE POJWTEINCH, OOIIECTBEHHOE MHEHME,
COXPaHUBILEE HEraTUBHOE OTHOLIEHUE K Pa3BOJAM.

st TaTapckoil MOJIOAEKU CEMbS B HEPAPXUU
IIEHHOCTEH CTOWT HE Ha mociuegHeM wmecte. OHa
BOCIIUTaHAa B TPAJWLHOHHOM JyXe, B YBAXCHHU K
CBOUM POJUTENSM, yUHTHIBACT NX MHEHHE TIPH BBIOOpE
OpauHoro mapTHepa. PomuTenu B TaTapcKUX CEMbsIX
CTpeMSTCA BOCIHUTHIBATH CBOMX J€Tel Ha STHUYECKHUX,
KOH()ECCHOHANIBHBIX TPaIULUAX, YTO JAeT OCHOBaHHE
JUISl YBEPEHHOCTH B TOM, YTO OHU He OyJIyT yTpadeHbI
M 9TO c03/1acT 0a3y JUIsl KPEIKOH, 370pOBOI CeMbH.

AHanmu3 poauTeNnbCKOro MOBEICHUS B TaTapcKOH
CEMbE CKBO3b NPHU3MY TEOPHH KyIbTYPHOIO fA1pa
MOKa3al, 4YTO KyJbTypHOE SAPO COBPEMEHHOMN
TaTapckod cempn coxpaHeHo. OHO TIpenCcTaBICHO
TPaAWIOHHBIM  O0pa3oM  KHM3HH, OSTHHYECKUMHU
LEHHOCTAMH,  JTHOA3BIKOM,  OpHEHTalUued  Ha
POJCTBEHHBIE CBSI3U.

TpagunuoHHBIA 00pa3 XKU3HH TATAPCKOW CEMbU
BBIPD@XXCH B MPHUBEPKEHHOCTH OOBIYAsM, COOJIFOICHUN
ATHUYECKHX W PEIUTHO3HBIX OOPSIOB, MPA3HUKOB, B
MOMOIIM OJIM3KUM, OTIeKe HaJ POAUTENIMH B CTApOCTH,
YBO)KEHUH CTapIINUX WICHOB ceMbH[1,6].

CemeiiHple Tpamunuu, oObYaW, OOpsIBl B
TATAPCKOW CEMbE HUIPAIOT BAXKHYIO POJIb, KOTOPHIE
HNEpefaoTcsl W3 MOKOoNeHus B mokoneHue. OHHU
ABISIIOTCSL  MEXAaHM3MaMH MepefJadd  CIEAYIOIIUM
MNOKOJNEHUSAM  MPaBHJI, HOPM  BHYTPHCEMEHHOTO
MOBEJCHHA U B3aHMOJECHCTBHA. B TaTapckux ceMbsx
ABTOPUTET POAUTENICH COXpaHIEeTCsA U B HAIIM JTHU, OH
MPOSIBIAETCS. B TOM, YTO MOJIOJICKb YUUTBIBACT HX
MHEHHE IpH BEIOOpE Cynpyra, BCTYIUICHHH B Opak.

BaxxHelmuM  IOPU3HAKOM  TPagULIMOHHOCTU
SIBIIICTCA YCTAHOBKA HA 3THOS3BIK (POXHOM S3BIK), B
YCBOGHHMH KOTOpPOTrO OOJbIIasi poJIb MPHHAIIEKHUT
CeMbE.

CoryacHO ~ PerHOHAIBHBIM  HCCIIEJOBaHMSM,
38,6% Tatap cUMTaIOT, 4TO O€3 3HAHUS POJHOTO SI3BIKA
HEBO3MOXKHO CUNTATh cels TIOJTHOLIEHHBIM

MpeICTaBUTENIEM CBOEro Hapoja, no MHeHuro 33,6%
PECTIOHJIEHTOB, 3HAHUE S3bIKA MO3BOJISIET KUThH OoJiee
Ooraroii IyXOBHOW XH3HBbIO. HeoOX0oauMMOCTh ero
W3Yy4YeHHs MPU3HAETCS HE TOJBKO B CEJIBCKUX, HO U B
TOPOJICKUX CEMBbSX, Ui KOTOPBIX OH BBICTYIAaeT B
KauecTBe, MPEXJE BCEro, TPAHCIATOpA IEHHOCTEH
POIHOM KyNbTYpHI, clloco0a KOMMYHHUKAIMHA AeTeH co
CTaplUMMHU POJCTBEHHUKAMH, YCIOBUEM OBJAJICHUS
pEruoHaIbHBIM 00pa3oBaTeTbHBIM
KoMIrioHeHToM[2,136].

B kynbTypHOE SApO TaTapCcKOM CEeMbU TaKKe
BXOJIST IIEHHOCTH POJCTBEHHBIX CBs3¢H, Omaromaps
KOTOPBIM OCYUIECTBIISIETCS TpaHCIsLIus
STHOKYJIBTYPHBIX IIEHHOCTEH, TPaJAWIUHA M MPAKTHK
OOIIIeHUS Ha POJTHOM SI3BIKE.

3alUTHBIM TIOSICOM TaTaPCKOW CEMBHU SBIISETCS
STHOKYJIBTYPHAsI KOMIIETEHTHOCTD, KOTOPast BKJIFOUAET
B ce0s IEHHOCTH TOJIEPAHTHOTO OTHOIICHHUS K APYyTUM
STHHYECKUM OOLTHOCTSIM, YBAXKUTESIHHOT'O OTHOIICHHUS
K TpaJuUusM JpYruX JTHUYECKUX ceMel. 3ameTHa
ajanTanys TPAAULMOHHBIX LEHHOCTEH TaTapCKon
CeMBbH K TCHICHIUSIM COBPEMEHHOIO 0OIIecTBa,
KOTOpasi BbIpa)kaeTcsi B TOTOBHOCTH BOCIPHUHSTH T€

WIN HWHBIE 00pa3slbl KyJbTYPbl KOHTAKTHUPYIOIIHX
aTHOCOB[2,137]. Takum oOpazoM, aemorpaduyeckoe
NOoBEJICHUE TaTapckol ceMbu B KazaxcTaHckom
obmiecTBe TpaHCHOPMHUPYETCS, YTO BBIpAXKAeTCA B
COYETaHMH B HEM YCTAaHOBOK M NMPAKTHUK COBPEMEHHOMN
U TpaIunUOHHON ceMbH. CeMbsl NEMOHCTPHPYET, C
OJTHOM CTOPOHBI, CBOIO CIIOCOOHOCTH OCYILECTBIISATH
palMOHANBHEIA BBIOOP TPH PELICHHH Ba)KHEHIINX
OpayHO-ceMEHHBIX MpolIeM, ¢ Ipyroid — rOTOBHOCTh
KyJIbTHBUPOBAThH TPA/UIIMOHHBIC CEMEHHbIE IIEHHOCTH
Kak BaXHelWIlee yCJIOBHUE pealn3allid  CBOETO
CaMOOPraHU3alMOHHOTO TOTEHIUANA, YKPEIUICHUS
cBoeli crabmwipHOCTH. VIMEHHO Ha TakoM (yHIaMEHTe
CTPOUTCSI MOZENIb COBPEMEHHOM TaTapCKOW CEMBHU.

W ecin BepHYThCA K INIOOATH3ALUI,EE OMACHBIM
MIPOSIBIICHUSIM,TO MOKHO CKa3aTh,uTo B Kasaxcrane
Omaromaps wMyzapoil monmTHke Ilpesmmenta 1o
COXpPaHEHHMI0O M  TOOWIPEHUIO  TPAJAHUIHOHHBIX
ceMel,cTpeMIIeHHI0 OepeKHO XPaHUTh HallMOHAIbHEIE
KYyJbTYPbI,pa3BUBaTh 3THOHALIMOHAJBHBIC SA3BIKHU,BCE
9TH OMACHOCTH YCIIEIIHO NMPEO0IEBAIOTCSL.
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BozBpamienne ¢ moist 605, TA€ KaKIbIA MWL
HaChIILeH OOJIbI0 M HANpsKEHHEM K MHUPHOM, THXOH
MMOBCETHEBHOCTH ATO HE IMPOCTO IPOIECC, a CBOETO
pO/ia HOBBIM ATAIl )KU3HU, IOPOA HE MEHEE CIIOKHBIN U
HaNpsOKCHHBIA, YeM yYacTHe B OOEBBIX JEHCTBHSX.
YuacTHUKH OO€BBIX [EHCTBUH CTalKHBAaIOTCI C
MHO>KECTBOM TIICUXOJIOTHYECKHX TPYAHOCTEH,
MIPEOJI0JICHIE KOTOPBIX TPeOyeT HE TOJBKO BPEMEHH,
HO ¥ TJyOOKOTO BHYTPEHHEr0 MEPEOCMBICICHUS.
OnHoM ©3 IEHTPAIbHBIX TEM, COMPOBOXKIAIOIINX
ajanTaluio K TPaXAAHCKOW JKWU3HM, SBISETCS
MEepPEeOIeHKa IEHHOCTEH KaK TeX, YTO (OPMUPOBAIUCH
0 0OeBBIX JACHCTBHUM, TaK M TEX, YTO 3apOJMIHCh
HETIOCPEACTBEHHO B YCIIOBUSIX BOCHHOU COOBITHIA.

Mup, Kynma Bo3BpamaeTcs Ooer, HeH30eKHO
Ka)KeTCSl HHBIM, YEM TOT, YTO OH OCTAaBHJI, OTIPABIISSACH
Ha BOECHHYIO MHUCCHIO. [IpuBBIYHBIE BEIIHM, KOTOPHIE
paHbllIe Ka3ajduCh BaXXHBIMHU, TEPSIIOT CBOE 3HAUYEHHE,
orcTymas rmepen Oojee TIyOOKHMMH BHYTPCHHUMH
BOINPOCAMHU, 3aTPOHYTHIMH B X0JI¢ OOEBBIX JCHCTBHIA.

Tawm, re Ha moJie 6051 CyIIecTBOBAIM YETKHE TIeJIN
W 3aJa4d BBDKHUTH, 3alllUTUTh, CPAXaTbCs, 371€Ch
YEeJIOBEK  CTaJKHUBAaeTCS C  HEOIpeIeIeHHOCTHIO,
PYTHHOH, CIIO)KHBIMH W HE BCEr/ia MOHSATHBIMU
conuanbHbiMu HOpMamu. OIlylieHne pa3MBITOCTH U
0OCCCMBICIICHHOCTH, KOTOPOE HEpPEAKO BO3HHKAET
mocje BO3BpAlICHMs, MOXET BIEYb 3a COOOH
JIENIPECCUI0, TPEBOXKHBIE COCTOSHUA M TPYIHOCTU C
COILMAJIbHON aJarTamueii.

OIHMM H3 KIIOYEBBIX AacCIeKTOB aJanTaiini
SIBJISIETCS nepeoLeHkKa IICHHOCTEH, KOoTOpas
HAYMHAETCSl €Ile BO BpEMsS yYacTUsi B BOCHHBIX
JIEUCTBUSX | MIPOJIOJIKAETCS MTOCHIe Bo3BpanieHus. s
MHOTHUX OONMIIOB BOWHA CTAHOBUTCSI TEM MOMEHTOM
WCTHUHBI, KOTJ]a BCE BHENTHHE 000JI0YKH pa3pymarTcs,
oOHaxasi TIIyOMHHBIE BOMPOCHl CMBICNIA JKU3HHU,
MpeHa3HaYEeHUs U YEJIOBEUECKUX OTHOIICHHM.

J10o BOGHHBIX IEHCTBUI LIEHHOCTHU YEJIOBEKA MOTYT
OBITh OOBICHHBIMH, OCHOBAHHBIMH Ha MPHUBBIYHBIX
COLMANILHBIX HOPMaX: CeMbs, paboTa, INYHBIC YCIIEXH,
MaTepuaibHble  JocTiokeHHMs.  OpmHako — OoeBast

PEaTbHOCTH 3aCTaBISACT MEPECMOTPETh 3TH YCTAaHOBKH.
B yCHOBI/IHX IIOCTOAHHOI' O pI/ICKa, Korga »XHW3Hb H
CMEpTh pa3ieiseT JHIlb MHI, OOMIBI HAYHHAIOT
0CO3HABaTh XPYIKOCTh CBOErO CYIIECTBOBAHUSA U
3HAYUMOCTh TeX BEIlei, KOTOpbIE paHee MOTIIN
Ka3aThCs BTOPOCTEIICHHBIMH.

Ha Teppuropuu, rae MIPOUCXOAAT BOCHHBIC
JOCHCTBUSL  OOOCTPAIOTCS H  JAPYrHE  ILCHHOCTH,
CBSI3aHHBIC C YCCThIO, TOBapI/IHIeCTBOM nu
B3auMornomoInpio. Congatel, 00bLeIUHEHHBIE OO
LENBI0 U O0ILIeH OMacHOCTHIO, OIIYIIAIOT TIyOOKYyIO
CBA3b Jpyr C JpyroM, KOTOpass CTaHOBUTCH
OCHOBAHHEM [UII BHYTPEHHETO POCTa. ITH OTHOIICHHUS
YaCTO OKA3bIBAIOTCS MMPOYHEE MHOTUX MUPHBIX CBSI3EH,
TaK KaKk OHH  MPOBEPEHBI  IKCTPEMAaIbHBIMHU
cutyanusMu. IMEHHO B TaKUE MOMEHTBI MOSIBISIFOTCS
HOBBIE [IPUOPHUTETHI: BAXKHOCTh HACTOSIIETO MOMEHTA,
LEHHOCTh JKU3HH KaKIOTO YEIOBEKa, MOpPAaIbHBIC
NPUHIUIBL, (HOPMUPYIOIIKECS HA OCHOBE OIBITA
BBIDKMBAHUA U B3aUMOIIOMOIIIHA.

O}IHaKO, BepHyBIHI/ICI) B MI/IpHyIO KU3Hb, YCJIIOBCK
CTAJIKUBACTCsA C TCM, UTO HOpMLI u HpaBI/IHa COL[I/IyMa
OKa3bIBalOTCA CUJIbHBIMH, a ICHHOCTH, O6peTeHHBIe Ha
BOWHE, HE BCET/Ia HAXOAAT CBOC OTPAKCHUE B MUPHOI
cperae. To, yro Ha mosie 0Os KA3aloOCh TJIABHBIM:
COJNIUAAPHOCTD, MOJJIEPXKKA TOBAPHIIEH, TOTOBHOCTH
MOXKEePTBOBATH COO0M paju 00IIe 1en, OKa3pIBAeTCs
HEBOCTPEOOBAaHHBIM B MHUPHOW pYTHHE, TJle LAPUT
MOTPEOUTENHCTBO, KaphepHbIE aMOWIMM U JIMYHBIE
HUHTEPECHI. 910 MPOTUBOpEYHE MOPOXKIaeT
BHYTPCHHUH KOH(IIUKT, KOTOPBIH MOKET OBITh TSKEIIO
paspenuTs 6€3 MOMOIIHU CIIEIHATUCTOB.

OpHO# U3 TJIaBHBIX 33[1a4 B MPOIIECCE aaanTaliim
SABJIACTCA I/IHTCFpaHI/IH BOCHHOI'0O OIIbITa B HOByIO
peanbHOCTh. boen J0/KeH He MPOCTO BEPHYTHCS K
MHpHOﬁ JKU3HH, HO U OCO3HATh, KaK €ro Hepe)KI/IBaHI/Iﬂ
HA BOITHE MOTYT OBITh TIOJIC3HEI U 3HAYMMEBI B YCIIOBUIX
MHPHOTO OOINECTBAa, a MOJYYCHHBIA TPaBMAaTUICCKUH
ONBIT MOXXHO TIEPEKUTh, €CIH BOBPEMS IONyYUThH
KAaYeCTBEHHYIO TCHXOJOTHYECKYI0 MOIACPKKY. ITO
TpeOyeT  ceppe3HOW  BHYTpPEHHEH  paboTel U
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npodeCCHOHATBHON TOMOIIHW, BeOb IS MHOTHX
BETEPAHOB BOIHBI BaXXHBIM JTAallOM CTAHOBUTCS
MpU3HAHUE TOTO, YTO MHp YK€ HHUKOorma He Oynmer
MIPEKHUM.

31ech 0cOOYI0 POJIh UTPAIOT TAKUE TEXHHUKH, KaK
NICUXOJIOTHYECKass ~ peabwiHTamist ®  Tepamus,
HanpaBjeHHBIE Ha OCO3HaHWE W  INPOpaboTKy
MOJIyYeHHBIX TpaBM. boel, HayuuBHIMICS LEHUTH
KaXIbIii MOMEHT H3HH U OBITH TOTOBBIM K JIFOOBIM
TPYJIHOCTSAM, MOKET HCIIOJBb30BaTh 3TOT OMBIT JJIA
0oJyiee OCMBICIIEHHOTO CYIECTBOBAHHMS B MUPHOMN
peambHOCTH. OIHUM U3 TPUMEPOB TaKOW pabOTHI
ABISICTCS ~ MOJJEp)KKa  ONU3KHX,  ydacThe B
OIIarOTBOPHUTENBHBIX WM COIMANBHBIX MPOEKTaxX, TIe
OOHIBI HAXOHAT BO3MOXKHOCTD pEANIH30BaTh Te
[IEHHOCTH, KOTOPBIE OHU c(hOpMUPOBAIIN HA BOWHE.

Apnanranusi K MHPHOW JKM3HU 3aTparuBaeT U
BOIIPOC CEMENHBIX OTHOIIEHUI. BoliHa, KaK MOUTHBIN
KaTalu3aTop  HM3MEHEHuil,  3acraBiuser  Ooifna
MEPEOCMBICIUTH CBOE OTHOIIECHHE K CEMbE U OJIM3KHM.
Tam, rae 00 BOWMHBI CYyIIECTBOBAJIM IIOBCEIHEBHBIC
KOH(i)J'II/IKTI)I )4 HCIOOIIOHUMAHMWA, BOMHA MOXKET
000CTpUTh YyBCTBA M TPHUBECTH K OCO3HAHHIO
WMCTUHHON 3HAYMMOCTH CEMEMHBIX 3.

OpnHako MHOTHE BETEPAHBI CTAJIIKUBAIOTCS C TEM,
YTO, BEPHYBIIHCh, OHU HE MOTYT HAlaIUTh MPEXKHUE
CBA3M C CEMbEH. DTO MPOUCXOOUT MOTOMY, YTO
SMOLMOHANbHASL OTCTPAHEHHOCTh M TpaBMaTHUECKUE
NepeKUBaHUS 3aTPyAHSAIOT MOJIHOLICHHY O
KOMMYHUKAIHAIO. B Ttakux ClIydasax CEMbA MOXKET CTaTb
KaK UICTOYHHUKOM MOAACPIKKHU, TaK U JOIOJHUTCIbHBIM
(hakTOpoM CcTpecca, eclid OJM3KUEe HE MOHUMAIOT HIIH
HEC IMpUHUMArOT U3MCHCHHMUA, nmpousomeamue C
YeIOBEKOM. 3/eCh Ha TMOMOIIb MOXET MPHUHTH
NICUXOJIOTHYECKas TMOJAEpXKKa, HalpaBlieHHas Ha
BOCCTAHOBJICHHE OBEPUS U B3aUMOIIOHUMAaHUS.

Kpome TOro, BaxHO yHIenuTh BHHUMaHUE
COLIMAJIbHBIM OTHOIIEHHUSM BETEpaHa C OKPY>KEHUEM.
MHorue Bo3Bpallaouecs: CTAIKUBAIOTCS C YyBCTBOM
OTTOP)KEHUSI UM  HENOHHMMaHHUS, UYTO  HEPEIKO
YCYTryOJIsieTCs HepUATHEM OOIIECTBOM camMoro (akra
y4acTus B BOCHHBIX I[CI;ICTBI/IHX. 9TO MOXKET IIPUBECTH
K COLUaJIBHON H30JSIIUMM U YCHUJICHHIO BHYTPEHHEH
dbpyctpanuu. B Takux cinydasx KpUTHYECKH BaKHON
CTAaHOBHUTCS MOAJACPIKKa co CTOPOHBI 6OGBI)IX
TOBapulled, TeX, KTO TMpoUIe] uepe3 CXOXKue
UCTBITAHAS H  CHOCOOCH TOHATh  TIIyOWHHBIE
W3MEHEHUS B IICUXUKE.

JMnMpUyecKoe u3ydeHue BJIMSTHUSA
LIEeHHOCTHO-CMBICJIOBOH  cepbl Ha aganTALMIO
YYACTHHKOB 00€BbIX JelCTBUI B yCJOBUSI MHPHOM
JKM3HH.

Basa wmccienoBaHus: BOGHHas dYacTh (HOMEp
BOEHHOM 4YacTH U MECTOPACIOJOXKEHNUE OTHOCATCA K

paszzneny TOCyJapCTBEHHOM TalHbI W HE TOJJICKHUT
OTTyOJINKOBAHUIO).

I'unoresa HCCIIEOBaHUS: 0COOCHHOCTH
LIECHHOCTHO-CMBICIIOBOH  C(hepbl  BOCHHOCIYXAIIET0
MOTYT CIYyXUTb (PakTOpOM ajanTaluk YyYacTHHUKA
00EBBIX ICWCTBHH B YCIOBHSIX MHPHOH XKH3HH U
CBITPAIOT CBOIO POJIb B MPOTEKAHUU IICUXOJIOTHUECKOTO
COIIPOBOKACHUS BOGHHOCITY>KaIlIero.

Ienb: n3yyeHue BIUSHUS IEHHOCTHO-CMBICTIOBOM
cepsl )KM3HM YeJOoBeKa Ha aJalTalHi0 yYaCTHHKOB
00EBBIX JICHCTBUI B YCIOBUSIX MUPHOW JKU3HH.

OOBEKT HCCIeIOBaHUS: IIEHHOCTHO-CMBICIIOBBIE
OpPHEHTHUPHI YIaCTHHKA OOEBBIX EHCTBHIA.

IIpenmer UCCIIEIOBAHMSA: 0COOCHHOCTH
1eHOCTHOOCMBICTIOBOM Cephl Kak (GaKTop amanTaruu

y4JacTHHKa OO0€BBIX [eicTBUE W 3(PQPEeKTUBHOTO
MICHXOJIOTUYECKOTO COMIPOBOXKIACHUS.

3ajaun Uccaeq0BaHuUs:

1. IlpoBecTH SMIHpPUYECKOE  HCCIEAOBAHHE

COCTOSIHUSI YYACTHUKOB OOCBBIX IEHCTBUI B yCIOBUAX
MHPHOHU KU3HU.

2. OneHHTh BIMSHHE IIEHHOCTHO-CMBICIIOBOM
cdephl Ha aanTaIlMI0 YYaCTHUKA OOCBBIX JACUCTBHUI U
MTOCTIC Ty FOIIIETO COCTaBJIEHHS 3¢ deKTUBHOMI
MIPOTPaMMBI TICHXOJIOTHIECKOTO COTPOBOKICHHUS.

OMnMpuyecKas 0a3za  HMCCJIeNOBAHHA W
XapaKTepUCTHKA BBIOOpPKH HCNBITYeMBbIX:
WCCIICAOBAHNE MPOBOIIIIOCH CpeAH ACHCTBYIOIINX
BOCHHOCITY)KAIIUX OPTaHOB BOCHHOH IIPOKYpPAaTypHI,
MIPUHUMABIIUX y4acTHE B 30He OOEBBIX IeWCTBHI (B
ToM uucie B CrieriuaabHON BOCHHOM oneparun). B Hem
MpuHsIM yyactue 60 My>x4uH, Bo3pacte 39-54 ner.

MeToauka uccae0BaHMsA: BEIOOP METOIUK IS
SMITUPUYECKOTO HCCIIeIOBAHUS MIPOXOJTUII,
PYKOBOJCTBYACH TPEAMETOM, IEISMH W 3aJadaMu
HCCIIEAOBAHMS, B KQUECTBE JUAarHOCTHYECKOI0 METO/Ia
HCITOJIE30BaHbBI MHOToypOBHEBBIH JIMYHOCTHEIN
ONnpocHUK  «ApantuBHocTh» A.I.  Macnakosa,
METOJIMKa «IICHHOCTHBIE OpueHTarmm» M. Poknya u
TECT CMBICITIOKH3HEHHBIX OpHUEHTaIU IA.
JleonTheBa.

ITo meromuke «AmantuBHocTb» A.I'. Maknakosa
ObuI0  mpoTecTupoBaHo 60  BOEGHHOCTYKAIIHX,
OBIBaBIIMX B KOMaHJUPOBKAX Ha TEPPUTOPUAX
npoBeneHuss CrenuanbHOM BOEHHOH omepanud (B
TeueHue 1,5 yeT), B pe3ysbTaTe 4ero ObUIO BBIIBICHO
TPH TPYTITE BOGHHOCTY KAIINX: BOCHHBIC, TOKA3aBIIHE
BBICOKMI YPOBEHb aJanTallMOHHOrO noreHuuana — 30
yenoBek (50%), BOGHHBIE CO CpEIHHM YPOBHEM
aJlanTalnoOHHOTo MmoTeHnuaia — 18 genosek (30%) u ¢
HU3KAM YpOBHEM aJalTallMOHHOIO MOTEHIHama — 12
yenoseka (20%).

Pacnpenenenne ypoBHeW —aganTanuu
BOEHHBIX MPEIOCTaBICHO Ha PUCYHKE 1.

cpenu
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YpoBeHb agantauum

B BbICOKWI ypOBEHb
afanTaumm

m CpeaHuit
(yaoBneTBOpUTENbHbIM)
ypOBEHb afanTaLmm

B HU3KMiA ypoBeHb afanTaumm

Puc. 1

Hamee mpenocraBieHa cBomHas TabiHIa 10
METOJIMKE aJalTHBHOCTD (CPEIHUE TIOKA3ATEIIH).

JInuHOCTHBIM Hepshras . Yposenb
N KoMMyHUKaITMOHHBIH N
I'pymma aJlanTalMOHHbIN TICUXUYECKast HOTeHIIa MOpaJIbHOM
MaTepuail YCTOMYMBOCTh YCTOMYMBOCTH
I'pynma ¢
BBICOKUM
7 7,6 72 75
YPOBHEM
ajanTauuu
I'pyrma co
€AHUM
cpert 3,5 46 47 43
YPOBHEM
ajanTauuu
I'pyrma ¢ Hu3KUM
YPOBHEM 2,6 3,6 33 32
afanTauuu

BoeHHbIE ¢ BBICOKMM YPOBHEM ajanTaiuu
XapaKTEpU3YIOTCS  BBICOKOM  HEPBHO-IICUXUYECKOM
YCTOWYMBOCTBIO M CIIOCOOHOCTBIO A (PEKTHBHO
pearupoBath Ha cTpecc. OHH OCO3HAIOT CBOIO POJIb B
KOJUIEKTUBE W  OBICTPO  MOJCTPAMBAIOTCS  IIOX
W3MEHSIOINECS YCIIOBUS, HANaXHWBas IO3UTHBHBIC
OTHOIIEHHWS C COCIY)XMBIAMH, IOJUYUHEHHBIMH |
HadaJbHUKaMHu. Bce 3To cmocoOCTByeT CO3IaHuio
aTMocepsl B3aUMOTIOHHMAaHUS U CHHIXaeT
BEPOSITHOCTh KOH(]IHMKTOB, 4TO TOBBIIIAET
3G PEKTUBHOCTh NPOXOXKACHHS BOEGHHOW CIyXOBI B
KOMaH/IUPOBKe.

BoeHHble €O CpelHMM YpPOBHEM aJanTaiuu
MOKa3bIBAIOT IIEpEeMEHHBbIE pe3yibTaThl. VX HepBHas
YCTOWYMBOCTh HAXOIUTCS Ha YAOBIETBOPHTEIHLHOM
YpPOBHE, OHM MOTYT MWCHBITBIBATH TPYJHOCTH B
CTPECCOBBIX CHTYaIUIX, YTO HETaTUBHO CKa3bIBACTCS

Ha  OMOLMOHAJIbHOM  pEryjsillMdi U  YMEHUU
B3auMoeicTBoBaTh. OHU TPEOYIOT HHINBHUIYAIEHOTO
noaxona, moCTOAHHOTO MOHI/ITOpI/IHI‘a nu CHeHHaHLHOﬁ
KOPPEKIMH, TYT HEOOX0IMMa KOMaHAUPOB U BOCHHBIX
IICHXOJIOIOB.

BoenHocryxamue ¢ HU3KUM yPOBHEM aalTaIldi
WCTIBITHIBAIOT CEPbE3HBIe TIPOOIEMBI C HEPBHO-
MICUXUYECKON yCTOMYMBOCTHIO. VX COCTOSIHME 4acTo
COTIPOBOXKIAETCS TUCOpHEH, pa3ApaKUTEIHHOCTHIO U
MOBBIIICHHOH ~ KOH(IUKTHOCTBIO. PHCK  HEpBHO-
TICUXUYECKAX CPBIBOB BBICOK, YTO MOJKET MPHUBECTH K
llereCCI/II/I, HapyIlIeHI/ISIM CHAa U CHUXCHHIO aAIIlICTHUTA.
9TI/I HpOS[BJ'IeHI/IH MOFyT 6])ITI) CBSA3aHEBI C XpOHI/I‘IeCKI/IM
CTPECCOM WJIM TOCTTPAaBMAaTHYECKHUM CTPECCOBBIM
paccTpoiCTBOM, BO3HUKAIOIIMM B YCJIOBHUSIX BOSHHOM
CIy)XObl. Pe3ynmpTaTel METOOWKH «AJANTHBHOCTHY»
MIPEJICTABIICHBI HA PUCYHKE 2.
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‘p-,,'rra C BblICOKWMM YpOBHEM lpynna c YOOBNETBOPUTENBHBIM _|3".."I'II'IE C HH3HKMM YpOBHEM
ananTauMm YPOBHEM aaNTaLMKM ananTauumM
mAAn HMY HoMMYHHKATHEHbBIH NOTEHUKMAN MopaneHaA HOPMATUEHOCTb
Puc. 2
KauecTBeHHBIN aHaMU3 METOAUKH «L[eHHOCTHBIE  AMOIMOHAIBHON peryJnum. I'pynmst c
opueHTanuu» M. Poknya BBISBUJI pa3inyus B yJAOBJIETBOPUTEIBHOM ajganTanueill LEHAT YECTHOCTh U
pacrpefeneHu  TePMUHAJIbHBIX  LEHHOCTEH y  HCIOJIHUTENIbHOCTD, HO UM HE XBaTaeT
BOEHHOCTYXKAIlUX C pPa3HbIM YypOBHEM aJalTalld. OMOIMOHAILHONH THOKOCTM U B3aMMOINOHHMMAHUS.
KauecTBeHHBI aHanM3 pe3yslbTaTOB  METOAUKHM  AHAIM3Y pE3yJbTaTOB TeCTa CMBICIOXKHU3HEHHBIX

«llenHocTHbIe OpueHTaunu» M. Pokuua, nokasan, 4to
BOEHHOCIYAIHE C BEICOKAM U YIO0BIETBOPUTEIbHBIM
YPOBHEM aJaNTallid B HNPUOPUTET CTABAT TyXOBHBIE
[EHHOCTH, TaKWe Kak 310poBbe, JIto60Bb, Hammume
XOpOIIMX U BepHBIX Apy3ed, CuactiauBas ceMmeiHas
JKU3Hb, )KU3HEHHass MyZApocTb. B mportuBoBec Ooiee
PUTHAHBIM IICHHOCTSAM, KOTOpBIE IPEANOYUTAIOT
BOCHHOCTYXall[i€ C HU3KUM YpPOBHEM aJamlTalluu
(MatepuansHo ObecnieyeHHast ku3Hb, CB00OOja,
IIponykTuBHas >xu3Hb, OOIIECTBEHHOE NpPU3HAHUE).
AHan3 MHCTPYMEHTAIbHBIX LIEHHOCTEH KaK CPEe/ICTB
JOCTIDKEHUS )KN3HEHHBIX LIeJIed MoKa3all, 9To TPYIIIHI
C BBICOKOM ajanTanued LEeHAT OTBETCTBEHHOCTD,
YECTHOCTb, BOCIIMTAHHOCTb U JKHU3HEPAJOCTHOCTD,
JIEMOHCTPHPYS THOKOCTh M YMEHHE Ipomarth. [ pymmsl
c HU3KOU ajanranuen MPHOPUTE3UPYIOT
HE3aBUCHMOCTb, HETEPHUMOCTb K HENOCTaTKaM,
TBEPIYI0O BOJIIO U BBICOKHE 3alpOCHI, YTO MeEIIAET
COTPYIHHYECTBY M CBUAETENBCTBYET O JeHIUTE

opuentanuit (C2KO) JI.A. JleontbeBa, mokaszani, 4To B
TpyNIle BOCHHOCTYXKAIlMX C HH3KAM YPOBHEM
agantauuu 66% UCHBITYEMbBIX UMEIOT HU3KUI U HUXKE
CPEIHET0 YPOBEHb CMBICIIOKU3HEHHBIX OpHEeHTAIHH (8
yenoBek) u 34% - cpennuii (4 genoseka). Hu y xoro u3
JAHHOM TPYyTITEI He OBLIO BBISBICHO BRICOKOTO YPOBHS
M BBIIIE CpeJHEro. B rpymnme ¢ BBICOKMM YpOBHEM
ananTanuu y 73% BOCHHOCITY>KaIllUX BBICOKHH U BBIIIE
CPEIHEr0 YpPOBEHb CMBICIOKU3HEHHBIX OpPHEHTAINH
(22 yenmoseka), y 27% paHHOW Tpymnmsl CpemHuUil
ypoBeHb (8 uenoBek). Huskux mokaszareneil B JaHHOK
rpynmne He 0b110. VI3 rpynmsl ¢ yI0BIETBOPUTEIHHBIM
ypoBHEM ajantauuu 55% HUMET CpelHU YpPOBEHb
CMBICIIOKU3HEHHBIX opueHTanui (10 denosex), 28% -
HIKe cpenHero (5 dernoBek), 17% WMEIOT HU3KHA
ypoBeHb (3 dyemoBeka). BrIcokmx TOKazaTenei
BELBIICHO HE ObUIO. Pe3ympTaThl pacmpeneieHus
BOeHHocHy Kamux 1o ypoBHsiM CXKO mpencraBieHsl B
Tabmume 2.

Tabmuna 2.

PacnpenesieHue BOEHHOCY:KAIUX 10 YPOBHSAM CMBICJI0KU3HEHHBIX OPHEHTALIMIi (B POIIEHTAX)

I'pynna ¢ BeICOKUM
YpoBHu I'pynma ¢ HU3KUM ypOBHEM I'pymna ¢ y0BIETBOPUTEIBHBIM
YpOBHEM ajianTariyu (Tpoi.

CXO ajianTayy (IpoIlL. OT 1) YPOBHEM ajianTaIu (Ipoil. OT n) orn)
Bricokuii 0 0 50,0

Beiie 0 0 233
CpeJHero
Cpennuii 13,3 333 26,6

Hioie 16,6 16,6 0
CpeJHero
Huzkuit 10,0 10,0 0

HpI/IMe‘IaHI/ICZ n-— 0611166 YHCJI0 BOCHHOCITY KallluX.

I/ICCJ'IC,Z[OBEIHI/IC IoKasaJjio, 4TO aJdallTHUPOBAaHHBLIC
BOCHHOCJTYXKallue 1EMOHCTPUPYIOT BBICOKHUI YPOBCHb
((.HOKYCa KOHTPOJISL — JKU3Hb» U «Hpouecca JKU3HW», B
TO BpEMsA KaK BOCHHOCIYXallUE C HUSKUM U

YAOBJIETBOPUTEIILHBIM YPOBHEM aalTalluy CKJIOHHBI K
¢daranmmzmy. Bee rpynmbl  MokasanM  BBICOKHE
nokasareny 1o mkane «Llenu B 5xu3HU», HO TPYMIIBI C
HU3KOM M YAOBIETBOPUTENILHON ajanraluedl UMeNu



L
East European Scientific Journal #3(111), 2025 EESIL

40
HU3KHE pe3yibTaTbl N0 MKaje «Pe3yabTaTMBHOCTH PesynbTarel pacnpeznesieHuss CpeqHUX 3Hau€HUN
JKU3HW»,  yKa3blBasg Ha  HEYIOBJETBOPEHHOCTb  IIOKa3aTelei CMBICJIOKM3HEHHBIX OpHUEHTALUH
MIPOLUIBIM OIBITOM. NIpEACTaBIEHbl HA PUCYHKE 3.

45

35 ]

25
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15

5
Lleaw Mpouecc PeaynbTtaTr Nokyc KOHTPONA - A JIOKYC KOHTPOAA -
HHW3IHb
E rpynna c BbICOKMM YPOBHEM 3AanTalMm

'p'—,-'rrls C YAOBNETEODHUTENbHBIM YPOBHEM 3 0anTal MK

_p",-'FI'IE C HU3KMM YpOBHEM aanTallMK

Pucynok 3. Pezynemamul pacnpeoenenus cpeOHux 3Ha4eHull nokazameetl CMblCI0HCUSHEHHBIX OPUEHMAYUL.

KoppenauonHslil aHaIu3 ypoBHEH ajanTanuu U
OCMBICJIEHHOCTH KU3HU MIPOJAEMOHCTPUPOBAI
CUJIbHYIO TOJIOXKHTEIbHYIO0 KOPPEJSIIMOHHYIO CBS3b
(0,7 mpu < 0,05) Mexmy OSTHMH TIOKa3aTEeIIMHU,
yKa3plBasg Ha TO, YTO YIOBICTBOPCHHOCTH >KU3HBIO
TECHO CBs3aHa C QJANTHBHBIMH BO3MOXKHOCTSIMH
BOCHHOCTYXalmMxX. B Tpymme ¢ HH3KEM |
YAOBICTBOPUTEIHHBIM YpOBHEM ananTanu
HaAOJII0JAI0TCS 3HAUUTEIHHO 00JIee HU3KHE TI0Ka3aTeln
no BceM mkanam (p < 0,05) , 4To CBHIETENBCTBYET O
ux HEY/IOBJICTBOPEHHOCTH HACTOSIIUM u
CKENTHYCCKOM OTHOIIECHHH K BO3MOXKHOCTH KOHTPOJIS
HaJT COOCTBEHHOHN >XH3HBbIO. BaXkHO OTMETHUTBH, YTO
KO3 PHUIUEHT KOPPEISIIIUN MEXKITY 3HAUCHUSIMH KA

CBsI3b MEXJy 3THMHU NapameTpamu Oojiee BhIpaXKEHa.
OTO MOTYEPKHUBAET, YTO OCMBICIEHHOCTh JKU3HH U
YBEPEHHOCTh B CBOMX aJaNTHBHBIX CIIOCOOHOCTSAX
CO3MAIOT HANES)KHYH OCHOBY IUISl IIO3MTHBHOIO
BOCIPHATHS CBOETO CYIIECTBOBAHUSI M YBEPESHHOCTH B
OynymeM. CoriacHO TOJy4CHHBIM JaHHBIM B TaOJHIE
2.3 (mamee), KOX(PPUINCHTH JTUHEHHBIX KOPPEISAIUH
MOKa3bIBAlOT, YTO IIOBCEOHEBHAS pEaNTbHOCTh U
JIETKOCTh ~ CYIIECTBOBAHUS BIUSIOT Ha YPOBEHb
OCMBICIICHHOCTH: YE€M BBIIIE aJlanTaius, TeM OoJjblie
BOCHHOCIY KAIl[M  OIIyIIaeT 3HAYMMOCTh CBOEH
HKHM3HU. 310 TaKKe HOAYEPKUBAET, 4TO
OCMBICIIEHHOCTh JKHU3HH MOJET CIIY)KHTh Ba)KHBIM
HPEIUKTOPOM JUIsl YCHEITHON afanTaluu, Tak Kak OHa

CMBICIIO)KH3HEHHBIX ~ OpPHEHTAlMd W  YPOBHSAMH  IIOMOTAeT JIIOIIM HAXOAWUTh IENMH W MOTHBBHI IS
aJanTanun MTOKa3bIBAECT, 9TO B Tpymre  JKW3HW, (opMUpOBaTH MO3UTHBHBIC OXHUAAHUS H
BOCHHOCTYKAIIINX C BBHICOKUM YpPOBHEM aJalTallid  IPEOJ0JICBATh )KU3HCHHBIC TPYAHOCTH.
Tabmmma 2.3.
Ko3dgduumnentsl JinHelHHbIX KOPpeJsiUil YPOBHEH aJaNTAllMU M CMbICJI0KM3HEHHBIX OPUEHTALMI
BOEHHOCJTYKAIIUX
MIkams CKO I'pymma ¢ HI3KEM ['pyrma ¢ yoBneTBOpHUTEEHBIM I'pyrma ¢ BeICOKIM
YPOBHEM aJIaNTaluu YPOBHEM aJianTaluu YPOBHEM aJIaNTallu
1.Ienu B )KU3HU 0,473 0,482 0,621
2 Ilporecc Ku3HU 0,248 0,250 0,637
3. Pesymrar 0346 0353 0,546
JKU3HU
3-Jloieye 0,266 0432 0,572
KOHTpOJIs-51
4.Jloiyc 0367 0364 0,594
KOHTPOJISI-)KH3Hb
Menc;ly YPOBHAMHU aJantaiuyi W HU3y4acMbIMU CPaBHUTEIIBHOM AHaAJIN3¢C CMBICJIOKHU3HCHHBIX u
XapaKTepUCTUKAMHM [I€HHOCTHOCMBICIOBOM cepbl  IEHHOCTHBIX  OpHMEHTAIMH,  BBIICHWIOCH,  YTO

BBISIBIIIETCS CHIIbHAsI KoppensiiuonHas cBsi3b (0,7-0,8).
Hcxonas u3 Nomy4eHHBIX JaHHBIX, MOKHO YTBEPKAATh,
YTO OCOOCHHOCTH IIEHHOCTHO-CMBICIOBOM Cepsl
OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE HA CTENEHb
aJanTalMd  yYaCTHUKOB Oo0eBbIX JneiictBuil. [lpu

BOCHHOCITYKalllMC C BBICOKUM U YIOBJICTBOPUTCIbHBIM
YpOBHEM ajanTaliui HUMCEIOT CXO0XHUE IEHHOCTHBIC
NPUOPUTETHI, OTIHUYHBIC OT HGHHOCTeﬁ rpynnbl €
HU3KHNM YPOBHEM aJallTalluu. HpI/I 3TOM CMBICJIIOBBIC
XapaKTCPpUCTUKNU TPpyIIbl C YAOBJICTBOPUTCIbHBIM
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YPOBHEM afanTaruy OJIM3KH K IIOKA3aTeIIsIM TPYIIIHI C
HU3KAM YpOBHEM aJIanTalid, a C IOKa3aTeIsIMH

TPyNmBl  C  BBICOKMM  YPOBHEM  aJaiTUBHOCTH
HaOogaeTcs 3HaYNTeNbHAs Pa3HHULIA.
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HOCTPOEHMIO UHKJIFO3UBHOM CPEJIBI

Chebotareva Olga Viadimirovna
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INTERACTION OF SPECIALISTS AND PARENTS EDUCATING STUDENTS WITH DISABILITIES:
APPROACHES TO BUILDING AN INCLUSIVE ENVIRONMENT

Crarhsi OCBSIILIEHA aHAJM3Y B3aUMOJACHCTBUS CIELHAIUCTOB (II€JaroroB, MCUXOJIOr0OB, AE(EKTOIOrOB) U
poauTenel aeTel ¢ OrpaHMYCHHBIMU BO3MOXKHOCTSIMH 310poBhs (OB3) B KOHTEKCTE MOCTPOSHHS MHKITIO3UBHOM
obpazoBarenbHOI cpeabl. MccnenoBanue paccMaTpuBaeT aKTyajbHbIE NMPOOJEMbI, BOZHUKAIONIME B MPOIECCe
B3aUMO/ICHCTBUSI, TAKHE KaK Pa3IM4us B MOAX0JaX K BOCIMTAHUIO U 00Pa30BaHHUIO, HEJOCTATOK KOMMYHHUKAIIUH
W B3aMMHOTO JoBepus. Ha ocHOBe aHanmM3a CyIIECTBYIOIIEH JIUTEPAaTypbl M pe3yJbTaTOB AMITUPHYECKOTO
UCCIIEIOBaHMsl, MPOBEIEHHOr0 aBTopoM cpeau S50 cemeil, BocnuThiBaromux jaereil ¢ OB3, npenioxeHsl HOBbIE
MOAXOIBl K TIOCTPOEHHIO 3(()EeKTHBHOrO IMapTHEPCTBA, HAIPABICHHOTO HA ONTHMU3AIMIO PasBUTHUS U
COIMAM3AIHIO JETeH.

This article analyzes the interaction between specialists (teachers, psychologists, defectologists) and parents
of children with disabilities (CWD) in the context of building an inclusive educational environment. The study
examines current problems arising in the interaction process, such as differences in approaches to upbringing and
education, lack of communication and mutual trust. Based on the analysis of existing literature and the results of
an empirical study conducted by the author among 50 families raising CWD, new approaches to building an
effective partnership aimed at optimizing the development and socialization of children are proposed.

Kniouegvie cnosa: demu ¢ OB3, unkniozusnoe obpazosanue, 83aumooeicmsue cCneyuaiucmos u pooumenetl,
napmHepcmeo, CoYUaIU3aAYus.

Keywords: children with disabilities, inclusive education, interaction between specialists and parents,
partnership, socialization.
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Bgenenue. HMukno3uBHOE obpazoBanmue,
OPHEHTHPOBaHHOE Ha CO3JJaHUE PaBHBIX
BO3MOXKHOCTEH JJIsi Bcex oOydaromuxcs, Tpedyer
TECHOTO U A(PQPEKTHBHOTO COTPYIHUYIECTBA MEXKIY
CIEIUATNCTAMH M POAMTEISIMA  JeTe ¢
OTpaHWIECHHBIMHA BO3MOXKHOCTSIMH 370pPOBbs (zanee —
OB3). VYcnemnas wuHTerpanus oOyd4aromerocs ¢
O0COOCHHOCTSIMU ~ pa3BUTUS B 00pa3oBaTeNbHBII
IpolLecc HampsSMyl0 3aBHCHT OT KaudecTBa 3TOTO
B3auMozieiicTBus. OpHAaKO Ha TPaKTUKE 4YacTo
BO3HUKAIOT CJIO’KHOCTH, 00YCIIOBJICHHBIE Pa3IMYHBIMHU
MOAXOAaMH K  BOCHHMTaHHIO U 00pa3oBaHHIO,
HEOCTATKOM KOMMYHHKAIIH ¥ B3aUMHOTO JIOBEpPUS, a
TaKOKe HEIOCTaTKOM nH(popMannoHHOH u
METOIMYECKOW MOANEPKKHM UId ponuTeneld. JlaHHas
CTaThsl HANpaBlICHA Ha AaHaIN3 CYIIECTBYIOUIUX
npoOiieM W TPEAVIOKEHHE HOBBIX MOAXOAOB K
MOCTPOCHHIO 3P (PEKTUBHOTO MNAPTHEPCTBA MEXKAY
CHELUATIUCTAMU U POJUTENSIMH, CIOCOOCTBYIOLIETO
ONTUMU3ALMU PA3BUTHSA U connanuzanun aereit c OB3.

HCHL HUCCICAOBAaHUA — BbBIABUTH OCHOBHBIC
npoOJieMbl BO B3aUMOJACHCTBUM  CIICLHAINCTOB U
poautenei oOyuarommxcst ¢ OB3 u paspaborars
PEKOMEHAAIMA 10 TOCTPOCHUIO  3(P(HEKTHBHOTO
MapTHEPCTBA, CHOCOOCTBYIOIIETO YCTICIIHOM
MHKJTIO3UH JeTeH. 3a1aun NCCIICIOBAHNS BKIIFOUAIOT:

l. Anamm3  swmTepaTypel 1o  mpoOieme
B3aUMO/ICHCTBUS CIICIIHATINCTOB U POAMTENCH eTel ¢
OB3.

2. [IpoBeneHre SMITMPUUECKOTO HCCIIEIOBAHUS C
HCIbIO BBIABJICHUA OCHOBHBIX np06neM B
KOMMYHUKAIIMU U COTPYAHUYICCTBEC.

3. Pa3paboTka pekoMEeHIAIUi MO YIydIIEHUIO

B3aUMOJICHCTBHA ~ MEXAYy  CIeHaIiCcTaMH u
POANTEISIMH.
4. Ilpemnoxenne Monenu  3(PQPEKTHBHOTO

MapTHEPCTBA, OCHOBAaHHOM Ha MPHHITUIIAX B3aUMHOTO
YBOXEHUS, JOBEPHS U COBMECTHOTO TIPUHSITHS
pELIeHUH.

Metopmonorust uccienoBanusi. B wmccienoBaHUM
HCTIOJIb30BAJICSI CMEIIAHHBI METOJ, BKJIIOUYAIOITHN
aHANIM3 HAYYHOW JUTEpaTypsl H 3MIHPUYECKOE
uccleoBaHNe. AHaW3  JIMTEPATypbl  TO3BOJHII
OTIPEJICNIUTH CYIIECTBYIONINE TEOPETHUECKUE TIOXO b
K B3aUMO/JICHCTBUIO CIIELIUATIMUCTOB U poAUTENEH JeTei
¢ OB3. OMmnuprueckoe UccieoBaHNe MPOBOAMUIIOCH C
HCIIOJIE30BaHUEM METOZOB HHTEPBBIO u
AHKETHPOBaHUS. B HCCllefoBaHWH TIPUHSIIN y4YacThe
50 cemeii, BocniuThiBaromux fgeteit ¢ OB3 pasnuyHbix
HO30JIOTHH  (3ajepKKa TCHXHUYECKOTO PAa3BHUTHS,
paccTpoiCTBa ayTHCTUYECKOTO CIEKTpa, HApyIICHHS
ciyxa, HapymieHus 3peHus). [loiydeHHBIC JTaHHBIC
0o0pabaThIBAINCh C TOMOINBIO KAadyeCTBEHHOTO U
KOJIMYECTBEHHOTO aHaJIH3a.

PesynbTarh!l MccneoBaHus. AHAIN3 MTOJTyYeHHBIX
JIAHHBIX TIO0Ka3ajJ, YTO OCHOBHBIMH MpoOjIeMaMu BO

B3aWMOJICHICTBHM  CIIEIIMATIUCTOB WM POAWTENCH
SIBIISIIOTCSL:
Henocrarounocts koMmmyHukaumu: 50% (25

ceMell) poauTenedl HKaloOBAIUCh HAa HEIOCTATOK
nH(opMauK O pa3BUTUN pebeHKa, METoIax paboTh

CICUIHANNCTOB, a TakXKe Ha OTCYTCTBHE OOpaTHOI
CBSI3U.

Pasmiumss B momxomax K BOCHHTAHHIO W
00pa30BaHMIO: MEXY CIICIHAINCTAMA H POAUTEISIMHU
(52% - 26 cemeif) 9acTO BO3HUKAIN Pa3HOTIACHS II0
MMOBOAY METOIOB BOCIUTAHHA M OOY4YCHHSA, UYTO
NPUBOJMIO K KOHQIMKTaM M Hed(PPEKTUBHOCTH
COBMECTHOI1 pabOTHI.

HenocratoyHocTs B3aUMHOTO JJOBEPHSI: POJUTEIN
(60%  -30 cemeil) He Bcerma  JAOBEpsUIU
podeCcCHOHANN3MY CHELUaICTOB, a CIIEIUAUCTHI, B
CBOIO Ouepe/ib, He BCEra YUUTHIBAJIN ONBIT U MHEHUE
poautenei.

OTCyTCTBHE  COBMECTHOTO  IUIAHHUPOBAHMUS:
OTCYTCTBHE CHCTEMBI COBMECTHOTO IUIAHHPOBAHUS
pasButust pebenka (70% - 35 cemeil) mpuBOAMIO K
HECOTJIaCOBAaHHOCTU IEeUCTBUI " CHHMIKEHHIO
3¢ deKTHBHOCTH 00pa3oBaTebHOrO Tporecca [4, c.
396].

OO6cyxaeHne pe3yNbTaToB. ITonyuennsie
Pe3yJIbTaThl MOATBEPKAAIOT aKTYAIbHOCTh TPOOIEMBI
HEe3PPEKTUBHOTO B3aMMO/IEHCTBHSI MEXIY

CelUaNuCTaMu U pojurensiMu  gereir ¢  OB3.
HemocTaTok KOMMYHUKAIMH, pa3iIHdusl B MIOAX0JaX H
OTCYTCTBHUE B3aUMHOTO JOBEPHS HETATUBHO BIHSIOT HA
pa3BUTHE U colpaIm3anuto odyvarommxcs [3, c. 113].
Ji1  ycrlemrHOW WHKITIO3UM  HEOOXOOUMO CTPOHTH
3¢ deKTHBHOE MapTHEPCTBO, OCHOBAaHHOE HA B3AUMHOM

YBaXCHUH, JIOBEPHH H COBMECTHOM IPHHATHH
petienuii [5, c. 266].

Pexomenmanuu. Ha  ocHoBe  pe3yibTaToB
HCCIIeIOBAHUS IpeIaraoTces I (134701114 (S
pEeKOMEHAAMK [0 YIYYIIEHUI0 B3aUMOJECUCTBUS
CIIELIUATIMCTOB U POJIUTENEH:

YcraHoBIICHHE 3¢ deKTUBHOM CUCTEMBI
KOMMYHHUKAIIMHA:  PETyIIpHBIE  BCTPEYH, OOMEH

nHpopmanmeid dyepe3 BIEKTPOHHYIO TIIOYTY WIIH
CIIeIHAJbHBIE TIaT(OPMBL.

CoBMeCTHOE IIIaHMPOBAaHHWE pa3BUTHS peOeHKa:
pa3paboTka  HMHAMBUAYAJIbHBIX  00pa30BaTENIbHBIX
nporpaMM C  Y4eTOM MHEHUsl pojuTelnedl U
CIELIHAJINCTOB.

[ToBbillIeHHE  KOMIETEHTHOCTH  POJUTEINIEH:
HpOBeIeHIE 00YJaIONINX CEMUHAPOB, KOHCYIIBTAINI U
TPEHHHTOB.

Co3maHue HOJAep)KUBAIOIIEH CpeIbl: CO3JaHHe
TPYIIIBI B3aNMOTIOMOIIH JUISl POJUTENEH, OpraHu3anus
BCTped ¢ apyrumu poxautensmu jereil ¢ OB3 [1, c.
406].

PazButne HaBBIKOB
KOMMYHUKalliM Y  CIICUAINCTOB:  OOydeHHe
CIIE[IMAJINCTOB  HaBbIKAaM AaKTUBHOTO  CIyIIaHHS,
SMIATUU U KOHCTPYKTUBHOTO aAnaiora [2, c. 357].

3akmrouenne. OJ(PPeKTHBHOE B3aUMOJCHUCTBHE
CIEIHAIMCTOB M POANTeNell 00ydJaromuxcs SBIIETCS
KJIIOYEBHIM  (JaKTOPOM  YCHEUIHOW  HMHKIIO3UU
obyuaromuxcst ¢ OB3. [lns mocTpoeHus: Takoro
B3aUMOJEHCTBUSL HEOOXOIMMO YYHUTBHIBATH OCHOBHBIE
po0JIeMbl, BBISIBICHHBIE B JaHHOM HCCIIEAOBaHUM, U
TIPUMEHSATH TPEJUIOKEHHbIE peKOMeHAauu. Tosbko B
cllyyae TECHOTO TNAapTHEpCTBAa CIEIHAINCTOB U
poauTenei MOKHO 00eCIeYUTh ONITUMANIbHBIE YCIIOBHS

3¢ dexTHBHOM
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UL pa3BUTHSA W COIMANM3aldud  JeTed ¢
OTpaHWUYEHHBIMU BO3MOKHOCTSIMU 3I0pPOBBS.
JlanpHeHmme HUCCIEIOBaHU JIOJIKHBI OBITH

HaIpaBJICHBl HA W3yYEHHE MOJTOCPOUYHBIX 3(PPeKToB
TAKOTO B3aMMOJCHCTBHA Ha pas3urue neteir ¢ OB3.
Heobxoanmo Taroke pazpabaThIBaTh aJIalTHPOBAHHBIC
MOAXOBI K MOCTPOeHHIO 3¢ ()EeKTHBHOTO TAPTHEPCTBA.
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