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COBEPHIEHCTBOBAHUE OIIEPATUBHOI'O IINIAHUPOBAHU A
CTPOUTEJIbHO-MOHTA’KHBIX PABOT H UX PECYPCHOI'O OBECIIEYEHU HA
OCHOBE EIMHON UH®OPMAIIMOHHOMU CPEJbBI YIIPABJIEHUS (BIM)

AXMETOB JAHUSAP AKBYJIATOBUY
I.T.H., IOKTOp TEXHUYECKUX HayK, Hexommepueckoe akimoHepHoe obmecTBo «Kazaxckuii
HalMOHAJBHBIA UCCIIeIOBATEILCKINA TeXHUYeCKU yHuBepcuTeT nmeHu K. U. CarmaeBay
Kazaxcran, r. AaMaTel

PYBEIl JAHNJI AJIEKCAHAPOBHUY
Crynent 1 kypca maructpatypsl, Hekommepueckoe akimonepHnoe obmectBo «Kazaxckuit
HallMOHAJIbHBIA HCCIIeI0BATEIbCKUM TexHnueckuil yauBepcuteT umenu K. U. CarnaeBay
Kazaxcran, r. AaMaTel

B cmamve paccmampusaiomcs cospemenuvie nHOOX00bl K ONEpamueHoMy HIAAHUPOBAHUIO
CMPOUMENLHO-MOHMANCHBIX PAbOM U YAPAGIEHUIO pecypcamu Ha ocHoee mexuonocuu BIM.
Packpuvisaromces meopemuueckue ochosvl u npakmuieckue acnekmeol eneoperus BIM-mexuonoauti 6
cmpoumenbHoe NPoOU3800CMB0, UCCIe0Yemcs UX 6ausHue Ha 9IP@OeKmusHoCms npoyeccos
NPOEKMUPOBAHUs U CMPOUMENbCMBA, AHATUIUPYEMC OMeYeCmE8eHHbll U 3apy0edicHblll Onvlm
npUMeHeHUs. eOUHOU UHDOPMAYUOHHOU CPedbl YNPABIeHUs NPOeKMAMU.

K¥PbLIBIC-MOHTAKIAY K¥MBICTAPBIH KEJEJ ZKOCIIAPJIAY 1bl
KETIIAIPY )KOHE OJIAPJIbI BIPBIHFAU AKITAPATTBIK OPTA HET'I3IH/JIE
PECYPCTBIK KAMTAMACHBI3 ETY BACKAPY (BIM)

Maxkanaoa Kypwiiblc-MOHMANCOAY HCYMbICIAPLIH Hcedell HCOCNAapaay MeH pecypcmapobl
backapyoviy 3amanayu macinoepi xapacmvipvliaovl. BIM mexnonoeuscoln eneizyoiy meopusiivik
Hez2i30epi MeH NPAKMUKAILIK ACneKminepi auibln Kepceminedi, COHOAU-AK OHbIH AHcoOAnay MeH
KYpblLibiC npoyecmepiniy muimoinicine muzizemin acepi sepmmernedi. 3epmmey Hamudicenepi BIM-
MEXHON02UANAPObl KYPLLIbIC CANACLIHA eHOIPYOIH SKOHOMUKANBIK JHCOHE YUbIMOACMbIDYULLLIbIK
APMBIKUBLILIKIMAPBIH PACMALLObL.

IMPROVEMENT OF OPERATIONAL PLANNING OF CONSTRUCTION AND
INSTALLATION WORKS AND THEIR RESOURCE PROVISION BASED ON THE
UNIFIED INFORMATION MANAGEMENT ENVIRONMENT (BIM)

The article examines modern approaches to operational planning of construction and
installation works and resource management based on BIM technology. The theoretical foundations
and practical aspects of BIM technology implementation in construction production are revealed,
their impact on the efficiency of design and construction processes is investigated, and domestic and
foreign experience in applying a unified project management information environment is analyzed.

BBenenue

CrpoutenbHas OTpacib TPATUIIMOHHO CUYUTACTCS OJIHOM M3 HamOoJiee KOHCEPBATHUBHBIX B
4acTH BHEAPEHUs IUPPOBLIX TeXHOIOTUN. TeM He MeHee B MOCleHee JeCATHIIETUE HAaOI01aeTcs
ycToWuMBasi TeHJAeHIUs K LudpoBoi TpaHchOpMalMd CTPOUTEIBHOIO  MPOU3BOJACTBA,
00yCIIOBICHHAS. POCTOM CIIO)KHOCTH OOBEKTOB, y)KECTOUEHHEM TpeOOBaHUI K CPOKaM U KauecTBY, a
TAKXE HGO6XO)II/IMOCTI)IO CHUXXCHUS H3)1ep>1<e1<. B 9TUX yCJ'IOBI/ISIX TCXHOJIOT U I/IH(l)OpMaIII/IOHHOFO
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MoenupoBanus 3nanuii (Building Information Modeling, BIM) npeBpatiaetcst 13 ”HHOBAITHOHHOT'O
MHCTPYMEHTA B CTaHJApT OTPACIIEBON MPAKTUKH.

OmnepaTHBHOE TUIAHUPOBAHHME CTPOUTENHLHO-MOHTaXHBIX pador (CMP) mpencrasnser coboii
IIPOLIECC AeTaIu3alui U KOPPEKTHPOBKU IIPOU3BOACTBCHHBIX 3aJaHUN B KPATKOCPOYHOM IIEPUOIE
— Kak IIpaBWIO, B TOPU30HTE OAHON-YETHIPEX Hezlenb. OT KauecTBa ONEpaTUBHOIO IIAHUPOBAHUS
HaIpsMYI0 3aBUCUT PUTMHUYHOCTb CTPOMUTEIBHOIO IPOU3BOJCTBA, PABHOMEPHOCTh 3arpy3KH
pecypcoB U coOJroIeHNe JUPEKTUBHBIX CPOKOB BBOJIa OOBEKTOB B OKCILTyaTalio. TpaaulinoHHbIe
METO/Ibl IJITAHUPOBAHUS, OCHOBaHHbIE HA OyMa)XHOH JOKYMEHTALlMU U Pa3pO3HEHHBIX IPOrPaMMHBIX
MHCTPYMEHTAaX, BCE 4Yalle OKAa3blBAIOTCS HENOCTATOYHBIMU IS YIPABICHUS KPYIHBIMU
MHBECTULMOHHO-CTPOUTEIBHBIMU MPOCKTAMHU.

Lens HacTOsALIEN CTaTbu — MCCIENOBAaHUE TEOPETUUECKUX OCHOB M IPAKTHYECKHUX
MEXaHU3MOB COBEPILEHCTBOBAHMs onepaTtuBHOro miaHupoanuss CMP u pecypcHoro obecneuenus
CTPOUTENILHOTO MPOU3BOJICTBA Ha 0asze enuHON MH(OpMAIMOHHON cpeabl ynpasienus (BIM). s
JOCTHKCHMSI ITIOCTABJIICHHOM LIEIH PEIIAIOTCS CIEAYIOIINE 3a0a4n: aHAIN3 KOHIENTYyaIbHBIX OCHOB
BIM; paccMoTpenne uHCTpyMeHTOB 4D u 5D mMonennpoBaHus; U3ydyeHUe NMPUHIUIIOB OCTPOEHUS
eauHON WHGOPMAIIMOHHONW Cpejbl; O0OOIIEeHHE MPAaKTHYECKOTO oOmbiTa BHeapeHus BIM B
OTEUYECTBEHHOM U 3apyO0€KHOM CTPOUTEIILCTBE.

1. KonuenryajabHbie ocHOBbI BIM n ennHoli nHpOpMannoHHO# cpeabl

[Tonsitue BIM (Building Information Modeling) TpakTyeTcst B cOBpeMeHHON TUTepaType Kak
MUHHMYM B TPEX B3aUMOCBSI3aHHBIX 3HAUCHHSX: KaK MPOAYKT (uupoBas HHGOpMaIoHHAst MOJIENb
00BbeKTa), Kak mporecc (COBOKYMHOCTh METOJIOB cOOpa, XpaHeHHsI U 00paboTKu MHPOpMAITUH 00
00BEKTE) U KaK MOJIUTHKA (COBOKYITHOCTh HOPMATHBHBIX TPEOOBAHUH U CTAHIAPTOB, PETYIIUPYIOLIHX
npuMeHeHne uHpopmanoHHoro mozenupoBanus) [1]. CormacHo ctangapty ISO 19650, BIM
OXBaThIBAET  I'E€OMETPUYECKYIO,  TEXHOJIOTMYECKYIO, PpECypCHYI0 M  AKCIUTyaTalMOHHYIO
COCTaBIIAIOIIME TIPOEKTa U TMPHUMEHSETCS Ha BCEX CTaausAX JKU3HEHHOIO LHUKJIa OOBEKTa
KaluTajabHOI'O CTPOUTENILCTBA.

WudopmanvonHass MOJAENTb 3[JaHHUSA COAEPKUT HE TOJNBKO TPEXMEPHYIO TI'E€OMETPHUIO
KOHCTPYKTUBHBIX JJIEMEHTOB, HO M CEMaHTHYECKHE JaHHbIE O MaTepuaiax, TEeXHUYECKUX
XapaKTepUCTHKaX, HOPMAaTHUBHBIX TPEOOBaHMUAX, CTOUMOCTHBIX MapaMeTpax U CPOKaX BBIIOIHEHUS
pabor. Oro mpuHuunuanbHo otiaudaer BIM ot Tpagunmonnoro CAIIP-npoexTupoBanus, mpu
KOTOPOM YepTEK CIYKUT JHUIIB IpauuecKUM MPeJICTABICHUEM POSKTHOTO PEIICHUS, JIUIIEHHBIM
CMBICJIOBOM Harpys3KH.

KmroueBbiMu  ypoBHsiMu  3penoctd BIM  (BIM  Maturity Levels) B coorBercTBUHM ¢
Kiaccudukanueit Oputanckoro crangapta PAS 1192 asnsrores:

1. BIM Level 0 — pabota ¢ AByMepHbIMU YepTexamu 0e3 u(poBOil UHTETpaluu TaHHBIX,
oOMeH JOKyMeHTaIle B 0yMa)kHOM BHJIe WIH B BuJe HepenaktupyeMbix PDF-¢aiinos;

2. BIM Level 1 — npumenenue 2D/3D CAD-MmonenupoBaHus ¢ 4aCTUYHOM CTaHIapTH3alMen
(opMaToB 1aHHBIX, OTPAHUYEHHOE B3aUMOJICHCTBHE MEX/y YUaCTHUKAMU MPOEKTA;

3. BIM Level 2 — coBmecTHas paboTa y4aCTHUKOB IIPOEKTa C UCTIOIb30BAHUEM COOCTBEHHBIX
BIM-Moneneit, oOMeH naHHBIMH Yepe3 eauHyr wuHpopmanuonnyto cpeay (Common Data
Environment, CDE); cooTBeTcTByeT TpeOOBaHHUSIM OOJBIIMHCTBA TOCYAAPCTBEHHBIX 3aKa3YHKOB
Bemukobpuranuu, EC u psina ctpan CHI,

4. BIM Level 3 — monHOCTBIO MHTEIPUPOBaHHAs Cpela C €AMHOM O0O0JayHON MOJENbIo,
JOCTYITHOM BCEM YYaCTHHMKAaM JKU3HEHHOIO IMKJIAa OOBEKTa B PEXKUME pPEaJbHOr0 BPEMEHU
(xonuenuus iBIM/OpenBIM).
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Yposnu 3penoctu BIM (BIM Maturity Levels)

Level 0 Level 1 Level 2 Level 3

2D CAD 3D CAD CosmMecTHas paboTa MonHaR WHTer pauug

ByMakKHbiE YepTeHN Y3CTHYHAR KOOpANHALNR ENC / CDE EnyHas Mopenk

+ YpoBeHs LudpoBoil 3pEnocTy —

Puc. 1. Yposnu spenocmu BIM (BIM Maturity Levels)

Enunas uadopmarmmonnas cpena (EMC, B mexaynapoanoit mpaktuke — Common Data
Environment, CDE) mnpencraBiaser co0oil LeHTpanu3oBaHHOEe IUGPOBOE  XPaHUIIUIIE,
o0ecrieynBaroIIee BCEM YYaCTHHKAM MPOEKTa YIPaBISEMBIH JOCTYH K aKTyaJIbHOHW MPOEKTHOM
JNOKyMEHTaluu U uHpopManuoHHbM MozensMm. B pamkax EVC kaxablii JOKYMEHT MPOXOAUT
orpeNeI€HHbBIE CTaJuU JKU3HEHHOro mnuKia: «B pabore» (Work in Progress), «coBMEcCTHO
ucrnonb3yeMsblit» (Shared), «omyOnukoBannbiii» (Published) u «apxuBHblit» (Archived). Takoit
MOJIXO/ UCKJTFOYAET MCIOJIh30BAHNE YCTAPEBIINX BEPCUN TOKYMEHTAIIMHA M 00ECTICUNBAET EAMHYIO
«TOYKY UCTUHBD) JIJISl BCEX YUaCTHUKOB CTPOUTEIHCTBA.

2. OnepaTuBHoe mnanuposanue CMP Ha ocHoBe Texnosnornu 4D BIM

TpaguuroHHOE ONEPATHBHOE TUIAHUPOBAHNE CTPOUTEITHHO-MOHTAXKHBIX paboT Oa3upyercs Ha
JMHEWHBIX KaJleHIapHbIX rpadukax (auarpammax [anta) m cereBblx Mozensx. Hecmorps Ha
[IUPOKOE PACIPOCTPAHEHUE, ITH MHCTPYMEHTHI UMEIOT MPHUHIUIHAIBHBIA HEIOCTATOK: OHU HE
MHTETPUPOBAHbI ¢ (U3NYECKON MOJENbl0 00BEKTa, YTO NMPUBOJUT K PACCOTIACOBAHHOCTH MEXKAY
MIPOEKTHBIMH PEUICHUSMHA W TPOM3BOJICTBEHHBIMU TIporieccaMi. Ha mpakTuke 3TO BbIpa)kaeTcs B
4acThIX epepadoTKax M1aHa, KOHPIUKTAX MEXTy CMEKHBIMU OpUTrajlaMi U 3HAUUTEIIbHBIX OTEPSIX
pabouero BpeMeHH.

Texnonoruss 4D BIM ycTpanser yka3aHHBIH pa3pbiB, J00aBisAs K TpEXMepHOU
MH(POPMALMOHHOM MOJeNIn 00BEKTa BPEMEHHOHN IapaMeTp — CBSI3KY Ka)JI0ro 3JI€MEHTa MOJIENH C
COOTBETCTBYIOLIIMMH paboTaMM KaJEeHIApHOro IUIaHa. B  pe3ynbraTe CTPOUTENb MOJydaeT
JMHAMUYECKYIO BU3YaJIN3aLUI0 X0a CTPOUTENILCTBA, B KOTOPOH 10001 KOHCTPYKTHBHBIM 3JIEMEHT
«TIOSIBJIIETCS HA MOJIENIM KMEHHO TOT/[a, KOT/1a 1O IJIaHy JOJDKHBI BBITOIHATHCS COOTBETCTBYIOIIHE
pabotel. [Iporpammusie Ttutatopwmbl, peanusyromme ¢yaknuonan 4D BIM, — Autodesk
Navisworks, Synchro Pro, Trimble Vico Office, — mo3BoIOT BBINOJHATH CIAEAYIONIUE ONEPAIIH:

— uMmnopt TpéxmepHor moaenu u3 Revit, ArchiCAD wnu npyrux BIM-mnatdopwm;

— MpUBSA3KA AJIEMEHTOB MOJEIH K 3agadaMm pacnucanusa (u3 MS Project, Primavera P6 nnm
BCTPOEHHOTO IJIAHUPOBLINKA);

— aBTOMAaTUYECKOE BBIABICHHE MPOCTPAHCTBEHHO-BPEMEHHBIX KOJUIM3UNA — CUTYyalMi, KOrjaa
B O/IHOM MECTE U B OJJHO BpeMsI 110 IUIAHY JAOJIKHBI Pa00TaTh HECKOIBKO OpHUraj ¢ KOH(IMKTYOIUMU
TpeOOBAHUAMHU K JIOCTYILY;

— aHMMalus X0/1a CTPOUTEIIBCTBA ISl COTIaCOBaHMS IIJIaHA € 3aKa34UKOM M CyOIOAPSAIUMKaMU;

— CpaBHEGHHE IUJTAHOBBIX M (DAKTUYECKUX IOKa3aTeleil Mo MeTony «IuiaH-(hakT» ¢
BU3yaJIn3allueil OTCTaBaHUI HENOCPEICTBEHHO HA MOJEIN OOBEKTa.

Ocobyto uenHocts 4D BIM mnpexacraBiser npu oOpraHu3anmuu paboT Ha CTECHEHHBIX
CTPOUTEJIbHBIX IIJIOIMIAKAX, TJ€ TPAJUIMOHHOE IUIAHUPOBAaHUE HE B COCTOSIHUY aJIeKBaTHO OTPa3UTh
MIPOCTPAHCTBEHHBIC OrpaHUYCHHS. BO3MOKHOCTD BUIETh CTPOUTEIBHYIO IIOMIA/IKY B IPOCTPAHCTBE
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U BO BPEMEHHU OJHOBPEMEHHO MO3BOJIAET IpopadaM M MPOU3BOAMUTEISIM paboT MpUHMMATH Oosee
00OCHOBAHHBIE ONIEPATUBHBIE PEILICHMUS.

[Ipaktnueckoe npumenenne 4D BIM B cTpoMTENbCTBE MOKA3bIBAET COKPAILEHUE CPOKOB
peanuzanuu npoektoB Ha 10-20% 3a cu€r Oosiee TOUHOM KOOpAMHALMM PAabOT U YMEHBIICHHS
npoctoeB. Cornacuno nanasiM McKinsey Global Institute, ctpoutenbHble TPOSKTHI C IPUMEHEHUEM
BIM nemonctpupytor Ha 15-25% 0oree BBICOKYIO MPOU3BOIUTENIBHOCTh TPYAa MO CPABHEHUIO C
TpaJMLIMOHHBIMU METOJAaMH yIIpaBiieHus [3].

CTpyKTypa MHoroMepHoro BIM (nD BIM)

3D 4D 5D 6D

FeoMeTpIA 30 + Bpems 4D + CTouMocTh 5D + 3kenayaTauua

MpocTpaHCcTao KanennapHeli nnan ‘PecypcHoe NIaHupoBaHite: HUIHEHHGIA LKA

,D,GBBBFIEHME ME‘.MEPEHMIFI NoBLILIEET I.-’IHqJ OpMaUNOHHYHD HaCkILEHHOCTs MO Leni

Puc. 2. Cmpyxmypa mnocomeprozo BIM: om ceomempuu k ynpasieHuro HCU3HeHHbIM YUKIOM

3. PecypcHoe o0ecnieyeHne CTPOUTEJIBHOI0 MPou3BoAcTBa cpeacreamu SD BIM

VYmpaBieHue pecypcamMu — MaTepUATbHBIMH, TPYJOBBIMU U (DMHAHCOBBIMU — SIBIISICTCS
OJTHUM M3 Hanbosiee CIOKHBIX aCleKTOB CTPOUTEIHLHOTO MPOU3BOACTBA. McTOpHUecKH CIOXKUIOCH
TakK, YTO OIICHKAa CTOMMOCTU CTPOUTEIHCTBA U COCTABICHUE CMET BBIMOJHSIUCH CIEIUATHUCTAMU-
CMETYMKAMH BpPYUYHYI0 Ha OCHOBE JIBYMEPHBIX YepTEeKel W crenu(uKanuii, 4To COMPSIKEHO C
BBICOKOU TPYJO0EMKOCTBIO, BEPOSITHOCTBIO OMIMOOK M 3HAYUTEIIBHBIM 3aIa3/IbIBaHuEM UHPOPMAITUU
OTHOCUTEJIBHO TEKYIIETO COCTOSIHUS MPOEKTA.

Texnonorust 5D BIM (4D + cToMMOCTHOM mapaMeTp) MO3BOJIIET aBTOMATU3UPOBATh PacyET
MOTPEOHOCTH B pecypcax HEMOCPEACTBEHHO U3 HH(POpPMAIMOHHON Monenu. Kaxaplii sneMeHt
MOJIENIU COJEPKUT HE TOJIBKO F€OMETPUUECKHE, HO U CTOMMOCTHBIE aTpUOYTHI: PacXol MaTEpUasOB,
HOPMBI TPYJ03aTpaT, CTOUMOCTh €AUHHIIBI padoT. [Ipyu M3MEeHEeHUN MPOEKTHOTO pelIeHUs 00BEMBI
paboT U CTOMMOCTHBIE [TOKA3aTeIH MEPECUUTHIBAIOTCS aBTOMATUYECKH, YTO KapAMHAIBHO YCKOPSIET
MPOILIECC MOJArOTOBKM CMETHOM TOKYMEHTAIlMU U OLICHKH BApUAHTOB.

OCHOBHBIE IPEUMYIIIECTBA PECYPCHOTO yIpaBiaeHus: Ha ocHoBe SD BIM Bxitouaror:

1. aBTOMatmyeckoe ¢GopMupoBaHue BeaomocTelr 00BEMOB pador (BOP) ¢ mpuBsszkoil k
3JIEMEHTAaM MOJIEINIH, YTO UCKITIOYAET PYYHOU MOJICYET 00BEMOB M CHIKAET BEPOSTHOCTH OMINOOK;

2. NWHAMHMYECKOE YMpAaBICHHE MOCTaBKAMHM MAaTE€pUAJIOB B COOTBETCTBUU C AKTyaJlbHbIM
KaJIeHJAapHbIM IUIAHOM IO MPUHIUIY just-in-time, MO3BOJISIONIEE COKPATUTh CKJIAJICKHUE 3amachl U
CHU3UTbH MOTEPH OT [IOPUU MATEPUATIOB;

3. HENPEPBIBHBII KOHTPOJIb PACX0/la PECYPCOB B CPABHEHUH C HOPMATUBHBIMM IOKA3aTEIIMHU
¢ popMUpPOBaHHEM ONEPATUBHBIX OTYETOB 00 OTKIIOHCHHUSX;

4. IpOorHO3UpOBaHKE MOTPEOHOCTH B TPYAOBBIX pECYypcax U CTPOUTEIbHOM TEXHUKE HA KAXKIOM
sTarne paboT ¢ BO3MOKHOCThIO OaJaHCUPOBKHU 3arpy3Ku;

5. MHTErpanus ¢ KOPIOpaTUBHBIMA CHUCTEMaMH yIIpaBieHus pecypcamu npeanpusatus (ERP-
CUCTEMaMH ), 00eCTIeUNBAIOIIAs €IUHCTBO JAHHBIX MEXKY CTPOUTEIHHOH MJIOMAAKON U O3K-0pucoM
MOJPSTHON OpPTaHU3AIUY.

HemanoBaxHbIM aCIIEKTOM SBJISETCS BO3MOKHOCTB peajin3auuu B pamkax SD BIM konuenmuu
[IOCJIEI0BATENIEHOM JI€TaIN3allMi CTOUMOCTHBIX OLIEHOK: OT YKPYITHEHHON KOHUENTYalbHOU OLIEHKU
Ha CTaJMH TEXHUYECKOTO 3aJaHus J0 JETALHOW CMETHI Ha CTaJuu pabodell JOKYMEHTAIuH, Tpu
9TOM BCE€ OIEHKH Oa3upyIOTCs Ha OJHOM M TOW XK€ HMH(POPMAIMOHHOW Monenu oO0BeKTa. DTO
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o0ecrieynBaeT BBICOKYIO CTEHEHb IIPEEMCTBEHHOCTH JAHHBIX M CYIIECTBEHHO COKpAIlaeT
TPYJ03aTpaThl Ha MOATOTOBKY JTOKyMeHTauuu [4].

HccnenoBanusi, mpoBenéHHble Ha o00BeKkTax cTpoutenbcTtBa B Kaszaxcrane u Poccun,
MOKa3bIBAlOT, 4YTO BHeApeHue BIM-OpHEeHTUPOBAaHHOIO PECYpPCHOIO IJIAHUPOBAHUS CHUYKAET
nepepacxoj; MarepuanoB Ha 8—15%, cokpaliaeT Tpyao3aTpaTsl Ha COCTaBJIEHUE OTYETHOCTH B 2—3
pasa 1 yMEHbIIaeT CyMMapHbI€ 3aTpaThl Ha yIpasieHue mpoektom Ha 10—-18% [4].

4. Eaunass uvHOpPMAaNMOHHAS CpeJa KAaK OCHOBA B3aMMOAEHCTBHS YYACTHHKOB
CTPOMTEIbCTBA

Peamuzarus npuniuno BIM Ha ypoBHe 2 ¥ BbIIE HEBO3MOXKHA 0€3 CO3/IaHUS €IMHON
nHPOPMAIIMOHHOM cpefbl, obecneunBaroiield OecniepeOoiHbIi 00OMEH TaHHBIMH MEXIY BCEMHU
YYaCTHUKAMH WHBECTUIIMOHHO-CTPOUTENBHOIO IMPOEKTA: 3aKA3YMKOM, TEXHUYECKUM 3aKA3YMKOM,
reHepaJbHbIM MPOSKTUPOBIINKOM, T€HEPATBHBIM MOPSAIUKOM, CYOTIOIPSITHBIMU OpPTraHU3aUsIMU
U OpraHaMu TocyJapcTBeHHOTO Haj3opa. EVMC BhICTymaeT enuHON «TOYKOW MCTHUHBDY MPOEKTa U
MO3BOJIIET TPEOJIONIETh MHPOPMAIIMOHHYIO (parMEHTAIUIO, XapaKTEePHYIO IS TPaJAUIUOHHON
CXEMBbI B3aUMOJECHCTBUS YYaCTHUKOB CTPOUTENILCTBA.

®ynkumnoHanbHasg apxurekrypa EVC BkitouaeT ciieyromuye KIoueBble MOYIIN:

— MOJZyJb YIIPABJIEHUS JOKYMEHTAMEN — IIEHTPAJIN30BaHHOE XPAHEHUE, BEPCUOHUPOBAHUE U
MapIIpyTHU3aIHs MPOCKTHOH, paboueii M UCTIOTHUTEIIBHOHN IOKYMEHTAIINN;

— MOJyJb yIpaBlieHUs WH(OPMAIMOHHBIMU MOJENSIMU — XpaHeHue u myOnukarus BIM-
mozenei B popmarax IFC, RVT, NWD ¢ koHTposieM BepcHii U H3MEHEHUH;
— w™oxaynb BbisBaeHus kowmmsui  (Clash Detection) — aBTromMaTudeckas MpoOBEpKa

MHPOPMAIIMOHHBIX MOJENIeH Pa3IMYHBIX Pa3/eNIOB TPOEKTa Ha TPEJIMET MPOCTPAHCTBEHHBIX M
JIOTUYECKUX KOH(IIUKTOB;

— MOAYJb YHNOpPaBJICHUA 3aJaHUAMHU MW 3aMCUYAHUAMH — PCrucTpanus, OTCICKHUBAHUC U
3aKpbITHE TEXHUYECKHX 3aMEYaHHii, BOMPOCOB M 3aaHuii Ha npoektupoBanue (RFI — Request for
Information);

— MOIyJb KypHalda W3MCHCHUH — (HKcalus BCEX HM3MCHEHHI MPOCKTHBIX PEIICHUH C
yKa3aHHEM aBTOPA, JaThl © 00OCHOBAHWS,

— MoayJb (POPMHUPOBAHMS HUCTIOTHUTEIBHON HOKYMCHTALMM — aBTOMATHUYECKasi eHepalust
aKTOB OCBUJETEILCTBOBAHUS CKPBITHIX PA0OT U ApYyrux (HopM UCHOTHUTEIbHOM JOKYMEHTAIMH Ha
OCHOBE JIaHHBIX M3 HHPOPMAIIMOHHOW MOJICIH.

EnuHana uHdopMaunoHHas cpepga (EUC / CDE)

‘. . FEHnonpmq“K

ENC /| CDE

Cybronpanyuki

Puc. 3. Cmpyxmypa eounoti ungpopmayuonnou cpeowvt (EUC / CDE) u 83aumooeticmsue
VUACMHUKO8 CIPOUMENbCIEA
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B MexxayHapoHOM npakTHKe MMPOKO mpuMeHstoTes takue miatdopmsl ENMC, kak Autodesk
Construction Cloud (ACC), Bentley ProjectWise, Oracle Primavera Cloud, Trimble Connect, a Taxxe
CHeMATU3UPOBAHHBIE PEIICHUs ISl YIPaBJICHUs CTpouTenbHbIMU TpoekTamu — PlanGrid, Procore,
BIM 360. B Kazaxcrane BHeapenue BIM-texnonoruii perymupyercs CII PK 1.04-103-2013
«MupopmaniioHHOE MOJETUPOBAaHME B CTPOUTENILCTBE» U TMOAJEPKUBACTCA B  paMKax
rocynapctBeHHoi mporpammbl  «lludpopoii Kazaxcran», mnpemgycMmarpuBaromieii o0s3aTeabHOE
npumMeHenre BIM mipu cTpouTtenbcTBe KpyMHBIX TOCY1apcTBEHHBIX 00BeKTOB ¢ 2025 roza [5].

5. OnbiT BHeapennst BIM B ctponTe/IbHOM NPOU3BOACTBE

MupoBoii onbIT BHenpenuss BIM HakomeH OpeuMylIeCTBEHHO B CTpaHax C pa3BUTOU
cTpoutenbHOM  uHIycTpued —  BemukoOputanum, CIIA, CkanaunaBuu, CuHramype.
BenmukoOpuTanus siBAsSETCS TPU3HAHHBIM JIUACPOM B 0071aCTH HOPMATUBHOTO peryaupoBanus BIM:
c amnpenst 2016 roma mpumenenue BIM Level 2 sBusercs o0s3aTenbHBIM yCIOBHEM ISl BCEX
rOCyIapCTBEHHBIX CTPOUTEIBHBIX KOHTPAKTOB CTOMMOCTBIO CBBIIIE 5 MIIH QYHTOB cTepiauHros. [1o
nanubiM [IpaButenscTBa BenukoOpuTaHuu, 3TO MO3BOJIUIO CHU3UTh CTOUMOCTD TOCYAapCTBEHHOTO
cTpouTenscTBa Ha 20% U COKpaTUTh CPOKH peanu3aluu npoekToB Ha 50% 1o cpaBHEHUIO ¢ 6a30BBIM
YPOBHEM.

B Poccuiickoit ®@enepanmu ¢ 1 saBaps 2022 roma BBeACHO 00s3aTENbHOEC NMPUMEHEHUE
TEXHOJIOTUN HH(DOPMAIMOHHOTO MOJACITUPOBAHUS TIPU CTPOUTEIHCTBE OOBEKTOB KAMHUTAILHOTO
CTpOUTENbCTBA, (puHaHCHpyeMbIX U3 (eaepanabHoro OromxkeTa. HopmaTuBHYI0 0a3y COCTaBISIIOT
I'OCT P 10.0.02-2019, 'OCT P 10.0.03-2019, a Ttakke psJ CBOJOB MPaBUJl, PErIaMEHTUPYIOLIUX
TpeOOBaHUsI K COCTaBy M cCoJep)kKaHHI0 HHPOpManMOHHBIX Mozenei. B Pecrmybmuke Kazaxcrtan
AQHAJIOTMYHBIC MTPOLIECCHI TU(POBHU3AINH CTPOUTEIIBHON OTPACIv WAYT B paMKax mporpamm «Hypiisr
xom» u «udposoit Kazaxcran», mpu sTom Bea€tcs pa3paboTka HAIMOHAIBHBIX CTAaHAAPTOB B
obmactu BIM ¢ y4éToM MeXTyHAPOAHOTO OMBITA.

[IpakTuueckue pesynbrathl npumeHeHUs: BIM mpu peanuzanuu KOHKPETHBIX CTPOUTEIBHBIX
IIPOEKTOB MOJATBEPKIAI0T SIKOHOMUYECKYIO 11€1€c000pa3HOCTh BHEAPEHUS TaHHOU TexHosoruu. 1o
nanHeiM Hanwmonanenoit accoumanmu BIM (buildingSMART International), mpumenenune BIM
MO3BOJISIET JOCTUYB ClIeAyonmX 3¢ exTos:

— CHIDKEHHUE KOJIMYEeCTBa OMIMOOK U KOJUTH3UH B MPOEKTHOU AokyMeHTaruu Ha 40—-60%;

— COKpaIlleHHEe CPOKOB cTpouTeNbeTBa HAa 5—20% 3a cuéT OoJiee Ka4eCTBEHHOTO TUTAHUPOBAHUS
Y KOOpAWHALIUU PadoT;

— YMEHBIIEHUE CTOMMOCTU CTpouTenbcTBa Ha 3—10% BeneacTBHEe ONTHUMM3AIUN MPOESKTHBIX
peLIeHU U CHUKEHUS KOJIMYECTBA MEPEIEIIOK;

— CHIW)KEHUE TpyJo03aTpaT Ha BegaeHue nokymentanuu Ha 30—40%:;

— TIOBBILIEHWE TOYHOCTH TPOTHO3UPOBAHUS CTOMMOCTH CTPOUTENBCTBA — OTKJIOHEHHE
(bakTHyeCKUX 3aTpaT OT CMETHBIX cokparaercs ¢ 20-30% no 5-10%.

Bmecte ¢ tem BHeapenue BIM compsikeHO C psSAOM CYIIECTBEHHBIX 0OapbepoB, KOTOPHIE
HEO0OXO0UMO TPEOAOJIETh IS YCIEeUTHOW mu@poBor TpaHCchOpMAIMH CTPOUTENbHOU oTpaciu. K
YHCIy OCHOBHBIX 0apbepOB OTHOCATCS: BBICOKME HayallbHbIE WHBECTHUIIMH B IMPOTPaMMHOE
obecrieueHne u OOydYeHHE TEpCOHANa; HEJIOCTATOYHBIH ypOBEHb MHU(PPOBOM TIPaMOTHOCTH
CIELHATMCTOB CTPOUTEIILHON OTPACIIN; OTCYTCTBUE YCTOSIBIIMXCSI OTPACIEBBIX CTAH/IAPTOB B YAaCTU
TpeOOBaHUH K COCTaBYy W JeTaTN3alnd HHHOPMAITMOHHBIX MOJICIICH; CII0KHOCTh HHTErpanuu BIM-
mw1aTGopM ¢ CYIIECTBYIOIIUMHU KOPHOPATHBHBIMU HH(DOPMAIMOHHBIMA CHUCTEMAaMH TOJPSIHBIX
OpraHu3aIuu.

s mpeomoneHus MepevrucIeHHBIX O0aphbepoB HEOOXOMUMBI CKOOPAMHUPOBAHHBIE YCHIIUS
rocyJapcTBa, MpoheCcCHOHAIBHOTO COOOIIECTBA M CTPOUTEIBLHBIX KOMIIAHWM B YacTH Pa3pabOTKH
HOpPMAaTHUBHOM 0asbl, cO3aHusl CUCTEM NpodeccuoHanbHoi ceprudukanuun BIM-cnenuanucros, a
TaKKe TMOAJEPKKUM MWIOTHBIX MPOEKTOB  BHEAPEHHS]  TEXHOJIOTHH  HH()OPMAIIMOHHOTO
MOJICIUPOBAHUS.
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BoIBOBI

O6061m1ast pe3yabTaThl MPOBEAEHHOTO UCCIEI0BaHUS, MOKHO CHOPMYJIUPOBATH CIIEAYIOIINE
BBIBOJIBI:

— Ilpumenenue BIM-texnonoruii B omepatuBHOM IutaHupoBannn CMP obGecneunBaer
KOMIUIEKCHYIO IPOCTPaHCTBEHHO-BPEMEHHYIO BU3YaIU3aIMIO X0/Ja CTPOUTEIbCTBA, YTO TIO3BOJISET
CBOEBPEMEHHO BBISBISATh OTKJIOHEHHUS OT IUIaHA U NPUHHUMATh OOOCHOBAaHHBIE YIPAaBIIEHYECKUE
pelIeHus.

— Texnonorus 4D BIM cBs3biBaeT TpéxMepHyr0 HHGOPMAIIMOHHYIO MOJACIHh OOBEKTa ¢
KaJeHJAapHbIM IIJJAHOM TIPOM3BOJCTBAa paboT, oOecrieuuBas BBIABICHHE IPOCTPAHCTBEHHO-
BPEMEHHBIX KOJUIM3MM Ha CTaguu IUIAHUPOBAaHUS U CYIIECTBEHHO CHHXKas NOTEpU OT
OpraHM3aLMOHHBIX IPOCTOEB B XOJI€ CTPOUTEILCTBA.

— Ilpumenenue 5D BIM mo3BossseT aBTOMaTH3UPOBATh Pacu€T MOTPEOHOCTH B pecypcax,
¢dbopmupoBaHUe BeIOMOCTEH OOBEMOB pabOT M CMETHOH JOKYMEHTAI[MM HETOCPEACTBEHHO W3
MH(GOPMALIMOHHONW MOJIENH, YTO COKpallaeT TPyAOo3aTpaThl M MOBBIIIAET TOYHOCTh CTOMMOCTHBIX
OLICHOK.

— Enunas mHpopmanmonHas cpena sBiISeTCs HEOOXOAMMBIM yciaoBHeM Ui 3G (HEKTUBHOTO
B3aUMO/JICHCTBUS BCEX YUYACTHUKOB CTPOUTENILHOTO MPOEKTA, 00ECTIEUNBAET BEPCUOHHBIA KOHTPOJIb
JOKYMEHTallul ¥ MOJIENH, MPO3PAaYHOCTh NPHUHATHUS YNPABICHUYECKUX PEIICHHM W 3HAYUTEIBHO
CHIDKAeT PUCKH WH(POPMAIIMOHHBIX TIOTEPb.

— MupoBoit onbiT npuMmeHeHuss BIM moaTBepkmaeT SKOHOMHUYECKYIO II€IecOo00pa3HOCTh
MHBECTULIMI B IU(POBYIO TpaHCPOPMALIUIO CTPOUTEIBHOTO MPOU3BOICTBA: CHIDKEHHUE CTOMMOCTHU
npoekToB Ha 3—10%, cokpaleHre CpoKoB CTpOUTENbCTBA Ha 5—20%, yMEHbILIEHHE YHCIIa IEPEIETIOK
1 OLIMOOK B MPOEKTHOM HoKyMeHTauu Ha 40—60%.

— Buenpenne BIM B crpoutenbHoe mpousBoacTBO Kaszaxcrana tpeOyeT naibHEWIIEToO
pa3BUTHS HOPMAaTHBHOM 0a3bl, CO3JaHHUS CUCTEMBI TOATOTOBKM U cepTudukanun BIM-
CIEIMAIUCTOB, a TakKXKe TOCYJapCTBEHHON TMOIAEPKKH NHIOTHBIX TPOEKTOB LH(poBU3aALIUU
CTPOUTEIBHON OTPaCIIH.

— IlepeuncieHHbIE TEXHOJIOTMH YIIPABJICHHS CTPOUTEIBHBIM IPOU3BOACTBOM Ha ocHOBe BIM
MOTYT OBITh MCIIOJIB30BaHbl B yUeOHOM IpOIIEcCe M0 AUCHUIUTMHAM: « Opranu3aius CTpOUTEIBHOTO
MPOU3BOACTBa», «TE€XHONOrUsi CTPOUTENBHBIX MPOLECCOB», «YNpPaBICHUE NPOEKTaMU B
CTPOUTENLCTBEY», « ABTOMATHU3ALMSI IPOCKTUPOBAHUS.
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KBbI3BIJIOPJA OBJIBICBI AYMAFBIHIA OPHAJIACKAH BAKAILI-MAMAH CY
AfII[I)IHI)IHI)IH NXTUODPAYHACHI

OMAP BATBIPBEK MOJIKAWJIAPYJIBI
FBUTBIMH KBI3METKED M.a.
«banbIK 11apyanbuIbIFbl FBUIBIMH-OHIIPICTIK OPTAJIBIFbD)
XKIIC Apan pummanbr
Ke3buopaa, Kazakcran

Anoamna. byn makanada Kuizeiniopoa obnvicel JKanazaw ayoanvinoa opuanackan baxau-
Maman cy aiiovinvinobly uxmuogaynacel Kapacmuolpviiaovl. Cy auloblHOa2bl OAIbIK MYpaepiHiy
KYpamvl 01apobly 9KOJIOSUANLIK epeKueNiKmepi MeH Wapyaublivlk Manbisel cunnamanaowvlt. Cy
auovin manimemmepin 2025 acoliebl 0ANANbIK EbLILIMU IKCHEOUYUSILIK 3epmme) 0apulCblHOA
manoanean. bakaw-Maman cy anovibinbly uxmuogaynacel 9 mypaik KypambiMeH YCbIHbLIZAH.
Onvly TwinOe: ca3an, MOHKe, WOPMAH, HCbIIAHOAC, MOPMA, KbI3bIIKAHAM, a1a0yad, HCAUbIH, HCIHE
Kulpabl Kypcax. Anvinean xepcemxiwmep Excel xomnviomepnix momininoe manoanovl. CoHbIMeH
Kamap O0anelkmapobly JiceKeleceH OUONIOUAILIK KOpCcemKiumepin manoay oapvicblhoa apoip
mypnepoiyy  weKkmi  Y3blHObIK-CAIMAKMbIK — KOPCemKiumepi, o01apovly — opmawuia MaHoepi,
oapaxmapoviy Dyromon OOUbIHWA KOHOLLIBIK UHOeKCcmepl capanmanvin manoanean. bakauw-
Mamarn cy ariobiHbIHbIY UXIMUODAYHACHIH 00IBIC AYMARLIHOA OPHANACKAH O6ACKA 0d CY atlObIHOAPMeEH
CANILICMBIPBLIEAH.

Kinm ce3dep: uxmuogayna, cy atiovin, dbanviy mypaepi, baxaw-Maman, Kanazaw ayoanul,
ouoanyaumypinik, opmauia Kepcemxil, OUONOSUAIbIK, KOPCEMKill, KOHObLIbIK UHOEKCI.

Kipicne. Cy skoxyiienepiHiH 5KOJOTHSIBIK >KaFdailblH Oaranayaa uxtuodayHa MaHBI3IbI
OonomHIuKaTOop Ooybim TaObutaAbl. VIXTHOGAyHAHBIH TYPJIIK aXyaHTYPIUTri Cy aiiJbIHBIHBIH
SKOJIOTHSUIBIK JKaFailbl MEH CBHIPTKBI dcepiiepre TO3IMIUTITIHIH KOpPCeTKIillli OOINBIN CcaHalabl.
Kazipri ke3eHze OMOayaHTYPIIUTIKTIH a3ai0bl aHTPOTIOTEHIIK JXKOHE KIMMATTBIK (PaKTOpIapIbIH
ocepineH kymedin oTelp. Ocbl Typreina bakam-Maman cy aiibiHBI UXTHO(MAyHACBIH 3E€pTTEY
aliMaKThIH OMOATyaHTYPJIUIIriH Oaranay MEH caKTay YIUiH MaHbI3/IbI.

Kp13p110p1a 061bIchIHIa OANBIK MIAPyalIbUIbIFbl €XKeJIeH KaJbITaCKaH JICTYPIIl calanapablH
O1pi OoJbITI caHaaael. OHIp ayMarbiHIa OATBIK 6CIPY MEH ayJiayFa KOJanIbl, IIapyamIbUIbIK KYPri3y
YILIiH MaHBI3IbI CY aliIbIHAPHI )KETKITIKTI. KpI3bu10p1a 061bICH! 00MbIHIIA OaTbIK IIapyallbUTbIFbIHA
MaHbI3bl Oap cy aiaeiHgap petinae 201 cy aiinpiH Tipkenred. OublH imiHAae bakam-Maman cy
allIbIHBI KOCINTIK OaJbIK IIapyallblIbIFbl CAaHATBIH/A, KAl ayAaHbl 25 ra aen Tipkeninred [1].
Kasipri tanna bakam-Maman cy ailibiHbl 00JIBIC ayMaFbIHAFbl PE3EPBTIK KOPJAFhl Cy aiJIbIHIapFa
KaTaJbl.

Martepuan :xoHe Jaicteme. 3eprrey >KyMbicTapbl KpI3pliopsa oOOJBICH  aymarblHIA
opHanackad bakam—Mawman cy aiiapiHbIHAa KYpriziigi. Cy aiIbIHBIHBIH TeorpadusIbIK OpHATACYHI,
TUAPOJIOTHSIIBIK YKOHE THIPOXUMUSIBIK epekmienikTepi eckepiial. ConbiMeHn katap 2025 >KbUIbI
KYPTi3UIreH SKCHEeIUIUAIBIK JKYMBICTAp OapbIChIHAA FBUIBIMH-3€PTTEY KYMBICTAphl asChIHIA
UXTHOJIOTHSUIBIK MaJiMeTTep >kuHakTanapl. Cy aibIHAAaphIHBIH HMXTUO(AayHACBIHBIH KypaMbIH
aHBIKTay MaKcaThIHJAa KypMa ay Kypajiaapsl naiganansiiabsl. Kypma aynapeiabiH Top ke3xaepi 18, 24,
30, 40, 50, 60, 70, 80, 90 xone 100 MM KeIeMiHE, OPKAHCHICHIHBIH Y3BIHIBIFBI 25 M OOJIBII, TOYIIITIHE
10-12 carar Ooiipl cyna naiimananeuinel. COHBIMEH KaTap KypMa ayFa TYCKEH OaJbIKTap.IbIH
OHMOJIOTUSIIBIK KOPCETKIIITEpPl, aTan alTKaHAa Y3bIHABIFBI, CAIMarbl, KOHBUIBIFbI, JKachl KoHE T.0.
eJIIIeM/Iepl JKaIIMbBIFa OPTaK OMICTEMENiK HYCKAyJIbIKTapMeH capanTtaiibl [2-3]. banblk KOpBIHBIH
OaranaHybl FbUIBIMU-3€PTT€Y MaKCAThIHJAAFbl ay KypalJapbIMEH JXYPri3UIreH ayjay HOTHXKelepi
OOMBIHIIA )KY3€re aChIPBUI/IBL.
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banpikTapaein  TakcoHomusuiblK  aTayiapel (Fishbace) kartamoreinan anemasr [4]. Cy
aiibIHEBIH - (Qu3uKaNbIK mapamerpiiepi (koopaumnatanmapbl) Google Earth Pro xommbrotepuik
KOCBIMIIIACBIMEH JKy3ere achlpbuinbl. Kaprorpadusanslk cyperrep reoakmapartslk xkyie — QGIS
KOMETIMEH JKacalJibl, OJ1 TCOKEHICTIKTIK aKmapaTThl Kypy, OHICY, BU3yaIH3alMsUIay, Tajlaay KoHe
XKapusay YIIiH Konganeaasl. bakam-Maman cy aitibIHBIHBIH (pU3HKO-TeorpadusuIbIK OpHAIaCKaH
KoopauHaTa HykTenepi 45° 7'20.87"C 64°34'5.77"B., 45° 7'4.66"C 64°34'21.40"B.

D<4.030 O4.O0U O%.0ZU

Bakaw-MamaH

Cypet 1 — FputbiMu-3epTTey )KYMBICTAPBIHBIH XKYPri3y Ke3iHaeri
bakan-MamaHn cy KoMacbIHBIH OpHaJIaCcKaH KePiHIH CITyTHUKTIK TYCIPIMi.

3eprrey HoTHkKeaepi. bakam-Maman cy aiineiael JKamaram KeHTiHEH & IMIAKbIPBIM
KAIIBIKTBIKTAa opHasiacKaH. Cy aliIbIHHBIH 3epTTeYy KE3€HIHJIE Cy aliHAChIHBIH ayAaHbl HlamMmamMeH 25
ra Kypasnbl, Y3eIHIBIFEI 1,1 kM xoHe opTama eHi 147 m. bakam-Mawman cy alinsiabiHa Kapaesek e3eHi
apkpUIBI cy Oepineni. Cy aiapiHHBIH Teperairi 0,5 M neH 2,5 M-re AeiiH Kypaibl. bakpuiay ke3eHiHIe
Cy alIBIHHBIH CYJBUIBIFBI OPTa Cy PETIHAE CUIATTANIbI )KOHE KaHAFaTTaHAPIIBIK JKaraaniaa OOl
Cy MaccacbIiHBIH JKajIbl KeJieMi ayJaHbl MEH TepeHJIriHe Kapail mamameH 375 MbIH M jen
OaranaHaJbl JKOHE Cy alIBIHHBIH CYJBUIBIFBI OAlbIK PECYpPCTapbIHBIH TIPIIUIK €Ty OpTachl MEH
JaMyBIH KOCa aJiFaH/ia KaJbINThl SKOJOTUSIIBIK JKaFJaiIapabl cakTay YIIiH >KeTKUTKTI. COHBIMEH
Katap Cy aiJIbIHHBIH akBaTOpUsChiHIAA mamaMeH 70-75% cy acTtel ecimiikrepi OackaH. bakari-
Maman cy aWasiHBIHBIH 3epTrey Ke3eHiHae uxtuodayHanblH CYPRINIDAE, ESOCIDAE,
CHANNIDAE, PERCIDAE, SILURIDAE cexinai TYpJiK KypaMmbl 5 TYKbIMJIacKa Tueicini 9 typmeH
Kypaiapl. ATaliFaH Makajiaja 3epTTeYiH HeT13r1 MaKCaThl Cy ail/IIHHBIH HXTHO(hayHACBIHBIH TYPIIIK
KYpaMbIH aHBIKTay OOJIBIT TaObLIa b

Cy aliABIHHBIH KJIMMaThl KYPT KOHTHHEHTAJABI OOJbIN Kenesi. bakam-MamaHn cy alIbIHBIH
3epTTey Ke3iHAE CYIbIH THIPOXUMUSUIBIK PEXUMi TypakThl Kyiine Oonapl. Cy ailiBIHHBIH CY
TeMIepaTypachl opTama anrania 25,3 °C Kypajpbl, epireH oTTeri opranblk Oediringe 8,12 mr/am?,
cynbIH Oencenni peakmuscel (pH) onci3 cinrinik peakuusaa 6omnasl — 7,21 Kypansl [S].

2025 >KbUIFBI FBUIBIMH-3€PTTEY >KYMBICTAPBIHBIH MAJIMETTEpi OoibiHINA bakam-MamaH cy
aliIBIHBIHBIH UXTHO(ayHACHI KeNeCiiel TypiepieH Kypalibl - ca3aH, MOHKe, IIOPTaH, KbU1aHOac,
TOpTa, KbI3BUIKAHAT, ajla0yFa, >KaWblH, KbIpJIBIKYpcak. bakam-MamaH cy  aiiJIbIHBIHBIH
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UXTHO(ayHACBIHBIH TAaKCOHOMUSIJIBIK KYpPaMbl OHE OJIAPJBIH CTaTyCTapbl TOMEHJIETI KeCTeJe
OepinreH (kecte 1).
Kecte 1 bakam-Mawman cy aiiIbIHBIHBIH UXTHO(ayHACHI

Typ araysl
Ne JaTBIHIIA Ka3akiia opsIciia Typ
CTaTYCBI
CYPRINIDAE TykbiMaacsl
1 | Cyprinus carpio (Linnaeus, 1758) Cazan Cazan KOCIMTIK
2 | Carassius gibelio (Bloch, 1782) Memnke Kapacs KOCITITIK
3 | Rutilus rutilus (Linnaeus, 1758) Topta [TnotBa KOCINTIK
4 f;csnéc;hmus erythrophthalmus - (Linnacus, Kenpumkanatr | KpacHomepka KOCITITIK
5 Hemiculter  leucisculus  (Basilewsky, Kaipiercypeak | BoerpoGpromka KOCIMTIK
1855) PIIBIKYPCak Thoop emec
ESOCIDAE TyKkbIMaachl
6 ‘ Esox lucius (Linneaus, 1758) ‘ [lopTan ‘ [yka ‘ KOCIMTIK
CHANNIDAE TtyKbIMaacel
7 ‘ Channa argus (Cantor, 1842) ‘ JKemanbac ‘ 3Meerosion ‘ KOCITITIK
PERCIDAE TtykbIMaachl
8 | Percas chrenkii (Kessler, 1874) Anabyra OKyHb KOCIITTIK,
caHbl a3
SILURIDAE TykpIMaacsl
9 | Silurus glanis (Linneaus, 1758) Kaiipra Com KICIITTL,
caHbl a3

Cazan (Cyprinus carpio). Ca3aH OanblFbl MXTHO(payHaHbIH €H Oaranbl Typi. TosbIKTait
KBIHBICTBIK ~ JKETUIyre 3-4 OKBUIABIKTA KEeTeli. YBUIABIPHIK Ay Ke3eHI KOKTeMHIH
TUPOMETEOPOJIOTHSIIBIK JKaFAaiibiHa TiKeNel OalIaHbICThI, OJap SACTTe COyip-MaMbIp aimapblHAa
temmneparypa 17-18 °C-ta mama Oactaiabl. BalbIKTBIH KacblHA KOHE MeIepiHe OalIaHbICTHI
KyHapibUIbIK S-TeH 1000 MBIH ybUIIBIPBIKKA ACHiH xKeTe i 3epTTey Ke3eHIHae cy aliipiHHaH 12 nana
casad aynaabl. OHbIH Y3bIHABIFEI 240 MM - 1eH 285 MmMm-re neitin, canmarsl 310 r-aHan 468 r-ra aeiin
e3repill OTBIPABI. 3epTTeyre alblHFaH OanbIKTapAblH 55% -1 3 JKacTarbl Japakrap, >Kajrbl >Kac
KYpbUIbIMBI 3 reHepauusiiad Kypaasl. [lapaxkrtapasiH @DynbToH OOHBIHIIA OpTamia KOHABUIBIK
koapduuuenti 2,27 kepcerti. bi3nin ecenreynep OoiibiHIIA ca3aH OalbIFbIHBIH UXTHOMaccackl 20,74
Kr/ra Kypamasl [7].

Mounyke (Carassius gibelio). MeHke OanbIFbl ©31HIH Ke3 KelreH cyanabka Te3 OuiMIenrimr
KacueTiMeH epekieneHesi. JKbIHBICTBIK JKeTUTyAiH OacTtamybl 2-4 jkacta Oaiikanmaasl. On cy
temneparypacel 14-25 °C apansirbiaa xoHe xanmaid 20- 22 °C-ta ysu1abIpslK marasl. Kebero
KE31H]1e ©3€H-KOICPAIH IeNTi, Tallbl3 ailMaKTapbIHa MIOFbIPJIaHaIbl. MOHKEHIH YBULABIPHIK AT bl
CO3BLIMAJIBI, OYJI YBUIIBIPHIK INAITYJbIH OejiHyiHe OaitnanbicThl. bakami-Maman cy aliibpIHBIHA
FBUTBIMU-3EPTTEY JKYMBICTapbIH JKYpPridy Ke3iHiae 7 JaHa Japakrapra OWOJOTHSIIBIK Taljaay
KacalbIHIbl. MOHKEHIH JeHECIHIH Y3bIHBIFEI 90 MM-aeH 157 mMm-Te aeiiin, canmarel 22 r-HaH 90 -
ra JeiiH Kypanael. OyapToH OOMBIHIIIA MOHKEHIH KOHIBUIBIK KO3 GdUIIMEeHTI opTa ecenmeH 2,85
Kypanbl. 3epTTey OapbhIChIHIA JKaC KYPBUIBIMBI 3 TeHEpaIUsSHbI KOPCETTI, OHBIH imITiHAe | jKacTarbl
napakrap 6aceiM 00JbI [8].

Anabyea (Percas chrenkii). ¥3bIHIBIFBI 25 cM-Te JCHiH koHe canmarkl 250 r-fa JeiiH FaHa
KETETIH KimkeHTall Oanbik. Kenmepnae, cy KolimanapeiHaa, e3eHAepae Ke3aecemi. 2-3 KbUIIbIKTa
KBIHBICTHIK JKETiJie OacTailibl. YBUIABIPHIK IIANTy €pTe KOKTEMEC HAyphI3-Coyip aillapblHAa Cy

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”


https://ru.wikipedia.org/wiki/Kessler

Impact Factor: SJIF 2023 - 5.95 BUOJIOTUYECKHE HAYKH
2024 -5.99 BIOLOGICAL SCIENCES

TeMreparypacbl 7-8°C-Ta »ky3ere acalbl. YBbUILABIPBIFBIH Cy aCThIHIAFBl ©CIMIIKTEpre, cy OackaH
Oyranap MeH aranr OyTrakrapeiHa mamaasl. Anadyra 5-250 MbIH TaHara qeiiH YBULABIPBIK [IAMIaIbl.
KimkeHnraiimapbl cy OMBIPTKAChI3apbIMEH KOPEKTEHEMAl, YJKEHIEpl >KBIPTKBIII OOJBIN KeJesi.
bakam-Mawman cy aiipIHBIH 3epTTey Kesinae 14 nmana anmaOyra aynaHbll, OMOJIOTHSUIBIK Tajlaay
YKacaJbIHJIbI. AJla0yFa IeHECiHIH Y3bIHIBIFEI 115 MM-1ieH 245 MM-re neiin, caamarbl 26 T-HaH 362 -
ra jedinri memmepai kepcetti. Koapuielk ko3 duuumenti opra ecenmen 2,01 xypaasl. XKac
KYPBUIBIMBI 2 TeHepalusaad, 1 )kacTarbl 1apakrap 6aceiM 0obl [9].

Topra (Rutilus rutilus). TopTa >xoFapsl ©Cy KapKbIHBIMEH epekiesneHe i. OHbIH Y3bIHABIFBI 30
cM-Te JeiiiH xeresi. [lomynsuusHbIH YIIiHII XKbUTbIHIA KBIHBICTHIK XKeTiryre xeresi. KeOeroi yirin
HaYPBI3JIBIH COHBI JKOHE COYyip almapbIHAa CyAbIH TeMuepaTypachl 12-16°C-Ka )KeTKeH Ke3/ie )Karaay
alimMakTapblHa KaKbIHIANABL. Y BULABIPBIFBIH OTKEH KbUIaH KaJIFaH ociMJIIKTepre maiajsl. bakai-
MamaH KeJjiHe KYpri3uireH 3eprreyiiep OapbichiHIa 3 reHepanusaarsl 24 naHa Topra OaabFbIHA
OHMOJIOTHSUIIBIK TalJIay JKacanabl. buonorusieik Tannay 0apbIChbIHIA TOPTAHBIH ACHECIHIH Y3bIHIABIFBI
110 mm-nen 195 mm-re nefiin, canvarsl 29 r-Hal 141 r-Fa feifiH e3repilt OThIpIbL. ATaIMBIII TYPIiH
immiHae 3 jkacTarbl 1apakrap 0achIMIBLIBIK KepceTTi. OnapablH opramia KOHABUIBIK KO3 UIIMEHTI
oprta ecenrneH 1,78 kypanbl. Topra OanblFbIHBIH HXTHOMaccackl 16,76 kr/ra kypans! [10].

Kuoisviiganam (Scardinius erythrophthalmus). Jlenecinin y3bpiHABIFBL 12-13 cM jKoHE caaMarbl
30-50 r. xeTkeHzae, 2-3 KbUIABIFBIHJA KBIHBICTHIK JKETUIEAl. YBUIABIPBIK MLIAlly CIylp-MayChIM
alimapeiHga cynblH TemmepaTypachl 18-22°C sxeTkenae Oactananbl. ATambIKTapbIHBIH 0ackl MEH
JIEHECIH/Ie aKIIbUT TYTIKIIENepi 0ap. Y BUIABIPHIK ATy TYIIHI CyAa OPbIH anaabl. FeutbiMu-3eprrey
OapbichiHAa 9 maHa mapakka Tangay skacanipl. Tannay HOTHKeNnepi OOWBIHINIA KbI3BUIKAHATTHIH
JeHeciHIH Y3pIHABIFE 110 MM - geH 255 MM - e nelin, canmarsl 27 - aeH 254 r-ra aeilin O00Jabl.
OynpTOH OOWBIHINA KOHIBUIBIK Kod(duimenti oprama ecenmned 2,03 kypaabl. Ke3bIKaHATTHIH
uxtuomaccacel 46,08 kr/ra kypasasr [11].

Hlopman (Esox lucius) XeIpTKpimn Typre xatanbl. On omeTTe jkaranay aiMarblHAA, CY
OaypailblHaa, aFbIHIBI EMEC HEMECE a3 aFbIHJIbI CyJap/a Tipimnk eTeal. Taburu cy KoiimanapeiHaa
aHAJBIK MIOpTaH 4, CUpEK 3 JKBUIBI, al aTajbIKTap 5 KbuibiHAA KeOeieni. [IlopTaHHBIH YBUIIBIPBIK
mamysl +3-+6 °C TemmepaTypaja, My3 €pIr€HHEH KEWiH, karajmayra jkakelH xkepnae 0,5-1 m
TEPEHIIIKTE JKypei. YBULABIPBIK IIaNTy Ke3iHae JapakTap Tas3 cyra mbiFaasl. Cy aliasiHaa Oizre
IIOpPTaH JIapaKTapbIHBIH 8 TaHachiHA TanAay skacanbiHabl. [LlopTaHHbIH 1eHeCIHIH Y3BIHABIFE 320 MM
nen 350 mM-re aeiiH, canMarbl 264 r-HaH 385 r-ra aeiiH. @ynbToH OOMBIHINIA OpTaIla KOHIBLIBIK
koadurmenti 0,92 xkypansr [12].

Koinanbac (Channa argus) Apan-Ceipmapus OacceiiHine xoHe KazakcraHHbIH 0Oacka cy
anneiHIapeiHa 60 - KbULIAPBIHBIH OackiHaa KeITaiimad ambin KeTiHTeH TYKbI TYKBIMIAC O©CIMIIK
KOPEKTI OalbIKTap/bl TacMaiaay OapbichbiHIa Maiga OomraH. A3 yakbITTHIH imIiHAe Apan TeHi3i
OacceltHine, oHbIH immiHAe Tanac xone Iy e3eHaepi MEH 63¢HHIH TOMEHT1 aFbICTApPhIH/IA KEHIHCH
tapannel bakam-Maman cy aiigeiHpiHAa Oisre 1 gana mapak kesfecti. JKbU1aHOAacThIH JieHE
Y3BIHABIFEI 415 MM, casiMarbl 814 rp- 1b1 Kypaasl. @ynbToH O0HbIHIITA KOHABLUILIFHI 1,14 Kypaasr [13].

Kaivin  (Silurusglanis) Kazaxcranga Kacruii, Apan TeHiznepinae koHe Oyjiapra KYATBIH
e3eHepae ke3aeceni. bankam kemimen Tamac e3eHiHIE KEPCIHAIPUITEH. ATalbIFbl aHAIBIFBIHAH
0ipa3 yJKeH. ¥3bIHIBIFBI 5 M-nel, canmarbl 300 kr-ra xereni. JKaWbIHHBIH TYCl, 9JETTE, JKaChLI
TEKTEC alllbIK KOHBIP, apKachl Kapa, 0aysIphl aK, OyHipiHae TypJli AaKTapbl 0osansl. backl kainrmaxk,
YJIKEH, KeyZeci KbICKa, Y3bIH KYWPBIFBI €Ki OyHipiHEeH KBICBIHKBI, apKa KaHAThI KIIIKeHTal, KyHpBIK
KaHaThl aCTBIHFBI-YCTIHT1 KajlaKiara 0eriHOereH, ajl KYHPBIK acThI (aHaJIb) KAHATHI OTE Y3bIH KeJe/Ii.
XKaxkrappiHga ere Maiija, kKem KaTapibl Tictepi Oap. YCTiHII JKaKTapblHAa €Ki Y3bIH, al
ACTBHIHFBICBIH/IA KhICKaJay TOPT MypTmanapsl 0omansl. Kaiieia 40 xpuimait Tipmiiik eteqi. 3 — 4
XKacbIHIA (Y3bIHIABFE 45 — 60 cM OosFaHIa) KBIHBICTHIK JKaFbIHAH JKeTiTeai. YburIblpbFrbH (11 —
480 mpiHgail) cy temnepatypacel 18 — 20°C Gonranaa cy TyOiHZET! 1en apachlHa Inamassl [14].
bakam-MawmaH Cy aiiIpIHBIHIA 3€PTTEY JKYMBICTaphl OaphICHIHAA >KaWBIHHBIH | JaHAChl KE3MEeCTi.
XKaiibin OanbiFblHBIH Y3BIHIBIFE 440 MM, canmarel 709 Tp-abl Kypanabl. DynbToH OOWBIHINA
KOHABUIBIK Kodummenti 0,83 kypamst [14].
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Koipnvigypcax (Hemiculter leucisculus) Ka3akcTaHHBIH Cy aWIbIHAApbIHA KEPCIHAIPUITCH
oanbIk Typi. Kazakcranma on Apan TeHisi, bankam-Anaken ana0sr sxone Iy e3eni 6acceitnepinme
ke3neceni. Tapamy aiimarsl TOJIBIK aHbIKTaIMaraH. CoHbpIMeH KaTap Kacnuii TeHi31 amaObiabiH Mpan
Oedmiringe ae TipkenreH. Ty Cy OanbIiFbl O0JIBIN TaObLIAABI. ¥ 3bIHILIFEI 7-10 CM-T€ )KeTKEeHE, SIFHU
2—3 ’kachIH/Ia )KbIHBICTHIK KaFbIHAH JKETUIE 1. Y BUIIBIPBIFBIH MaMbIPJIaH IIUIACTE ACHiH Oomin-0ein
mamanael. TYKeIMIBUTBIFEI 50 MBIHFA JICHIH MENarusuiblK YBUIIBIPBIKKA keTemi. Koperi -
300MJIaHKTOH, OCHTOC XoHE >KOHJIIKTep. bakam-Maman cy alapiHBIHAA 2 JaHa KbIPIBIKYPCAK
napakTapsl ke3necTi. KeipibIkypcakThiH Y3pIHABIFB 140 MM-1eH 150 MMm-Te neliiH, canmarbl 41 r-HaH
— 43 rp-ra pneiiiH. bakam-Maman cy aWAbIHBIHBIH OaJbIKTapBIHBIH Y3bIHABIK-CATMAKTaKThIK
CUIIATTaMachkl TOMEHIE 2 KecTeie Oepiirex.

Kecre-2 bakanm-Maman cy aliibIHbIHIaFbl OANBIKTAP/bIH Y3bIH/bIK-CAJIMAKTHIK CUIIATTaMacChl

BUOJIOTMYECKHUE HAYKHU

Y 3bIHABIFBI, MM Canmarbl, T
Ne | Ba . M M JKanmsr Kanmel,
0 JIBIK TYpIepi HMH-MaK HMH-MaK CAHEL o,

oprarnia opraia
240-285 310-468

1 | Cazan 255.8 380.9 12 10,53
90-157 22-90

2 | MeHke 110 4.5 7 6,14
320-350 264-385

3 | Wopran 325 338.5 8 7,02

4 | Xeuranbac 415 814 1 0,88

5 | Topra 110-195 1?;‘1195 722_3131 24 21,05
110-255 27-254

6 | Ke3buikanat 148 79.7 53 46,49
115-245 25-362

7 | Anabyra 149 91.6 6 5,26

8 | JKaiieia 440 709 1 0,88
140-150 41-43

9 | Kelpsbikypcak 147 5 2 1,75
110-440 22-709

Bapiibirsl —236,7 283.5 114 100

Cy aiinpiHBIHAA aynaHraH OalbIKThIH Kaiumbel caHbl 114 nananel Kypanel. Cy aiinbiH
aKBAaTOPHSICHIH/IA KOCINTIK UXTHO(AayHa OKUIAEPiHIH Ke3/ecy KUUIIrH capanTtay OapbIChIHAa CaHbl
OolibIHIIA 0achIMIIBUIBIK KbI3bUIKAHAT (46,49%) sxoHe TopTta (21,05 %) nomyasiusChIHBIH YJIeCiHe
tuai. Cy aliIbIHBIHBIH KOCINTIK uXTHO(ayHackl 9 TypaeH Typasl, 0y Ceiprapus e3eHIHEH Tikenaen
cy amybiMeH OainmanbicThl emec. Cebebi Kpi3puiopma o0usbickl aymarbiHAarbl Ceipaapusi ©3eHl
MaHBIHJIAFBl KeJJepAe Keibip OanblKk Typiiepi KeHiHeH Tapanfad. KpI3puiopna OOJIBICHIHBIH
ayMarbIHJ]a OpHAJIACKAH Cy albIHIaPBIHBIH UXTHO(AyHACKIH CAIBICTHIPATHIH 0oJicak, 2025 KbUIFbI
3epTTey HoTmkenepi OoifpiHma Kapmakiiel aymanbiHa KapacTsl bykabail cy aiiibIHbIHIA
OanpikTapaeiH 13 Typi anbiktanFaH. OHbIH imriHae bakam-Maman cy aibIHBIHAA Ke3JecrereH
OanbIKk TypiepiHe ak AeHMaHnail (Hypophthalmichthys molitrix Valenciennes, 1844), kexcepke
(Sander lucioperca Linnaeus, 1758), xputbimbaneik (Pelecus cultratus Linnaeus, 1758) sxone
akMapka (Leuciscus aspius Linnaeus, 1758) sxxataast [15].

KopobiThinabsl. JKyprizinren 3eprrey HoTwkeciHne bakam-MamaH cy — alJbIHBIHBIH
uxtuopaynacel 5 TtykeiMaacka (CYPRINIDAE, ESOCIDAE, CHANNIDAE, PERCIDAE,
SILURIDAE) xaratbiH 9 OanblK TYypiHEH KypajaThiHbl aHbIKTaIAbl. Cy aiapiHaarsl OalibIK
KaybIMAACTBIFBIHBIH KYPBUIBIMBIHJIA KOCINTIK MaHBI3bI Oap Typiep OackiM eKeHAairi OaiKaiabl.
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Ocipece, caHbl OOMbIHIIA KbI3bLIKAHAT MEH TOPTA TYpJepl *KETEKIIl OpbIH anjibl, Oy oJapiblH
SKOJIOTUSUIBIK OCHIMIENTIIITITIHIH JKOFapbl €KeHiH Kepcerenai. 3epTrey OaphIChIHIA aHBIKTAFaH
OanbIKTapJblH  Y3bIHJBIK-CAIMAKThIK KepceTkimrepi MeH @DynbTOH OOMNBIHIIA KOHABUIBIK
KO3 UIIMEHTTepl Cy AalABIHBIHIAAFEI KOPEKTIK Oa3aHbIH KETKUTIKTI JCHIeHIe eKCHIH J>KoHE
OanbIKTapIblH (DU3MONIOTUSIBIK KAFAAWBIHBIH KaHAaraTTaHApJbIK €KeHIH aonenaenal. JKammbl
anraHga, bakam-MamaH Cy aiJIbIHBIHBIH HMXTHO(AayHACBIHBIH Ka3ipri >Kargailbl TYpakThl Jer
OaraJlaHbIll, OHBl THIMJI HaijanaHy >oHe OaJbIK KOpJIApbIH CaKTay MAaKCaTblHIAa FhUIBIMU
HeTi3/1ereH 0acKapy mapanapbH KYPri3y KaKeTTUIIr YChIHBUIAb.
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KOJIJAHBIJIFAH O AEBUETTEP TI3IMI

NIIC Anuner. O0 yTBEepKICHUH MTepeUHE prI00X035HCTBEHHBIX BOJJOEMOB MECTHOTO 3HAYCHHS
1 pbI00XO035UCTBEHHBIX BOJOEMOB H (MJIM) yYaCTKOB MECTHOTO 3HAUYEHHUS B pa3pe3e BOJIOEMOB U
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pPBIOOJTIOBCTBA, 03€PHO-TOBAPHOTO  PHIOOBOAHOTIO  XO3AKCTBAa, CAIKOBOTO  PHIOOBOIHOTO
xo3giicTBa. [lepeueHb ppIO0X03HCTBEHHBIX BOJOEMOB MECTHOT 0 3HaueHus b 2-3.

[IpaBaun H.®. PykoBoacTBo 1o nzyuenuro pei0. — M.: Ilumenpomusaar, 1965. — 376 6.
UyrynoBa H.H. PykoBoncTBO 1o u3yueHuro Bo3pacta u pocta pbid. — M.: [Iumenpmusaar,
1950.-163 6.
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Kannunat unocodekux Hayk. Ceepo-Kazaxcranckuii yausepcurer um. M. Ko3pibaepa

Anoamna: byn enbecinoe asmop ynoieyponanvlk Kayvimoacmuikmsiy Mpanza mapany s#onoapvl
MeH YaKblMblH aHbIKMAy2a mulpblcaovl. Budeedam maminine cyiiene omuipbin, agmop ocCbl Mapuxu
JHCIHE MIOEHU 0ePEKKO30IH HCONOAPLIHA MAPUXU IHCIHE FINUCEMONOSUSIBIK MAI0Ay Heypeizedi. Aemop
COMbIMEH Kamap MamiH MeH 0epeKKo30iH XPOHOL0UANbIK uleHOepin aHbIKMAatiob.

Tyiiin ce3oep: eudesoam, yHOI-upan Kayvimoacmwievl, Aeecma, Pueeeoa, Atipuanem-Basooica,
manoay.

Aunomauyun: B oaumnoii pabome asmop, Oeiraem NONbIMKY JIOKAIU308AMb NYMU U BPEMS
paccenenus npeocmasumentt UHO0e8ponetckol oownocmu na meppumopuu HMpana. Onupasice na
meKkcm 6udegdama agmop, NposooUm UCMOPUKO - SNUCMEMON02UYECKUU AHANU3 CMPOK, OAHHO20
UCTMOPUKO - KYIbMYPHO20 UCMOYHUKA.  Bblssnsem XpononozuuwecKkue pamKu mMeKcmd, OAHHO20
UCMOYHUKA.

Knrouesvie cnosa: suoesoam, unooupanckas oownocms, Asecma, Pueseda, Alipuanem-Basoorca,
AHANU3.

Annotation: In this work, the author attempts to localize the routes and timing of the Indo-
European community's dispersal into Iran. Drawing on the text of the videvdat, the author conducts a
historical and epistemological analysis of the lines of this historical and cultural source. The author also
identifies the chronological framework of the text and source.

Keywords: vidivdat, Indo-Iranian community, Avesta, Rigveda, Airyanem-Vaeja, analysis.

Pasmbinuifgst Hazx BOIpocaMM  MUPOINOHMMAHMS JIPEBHUX HMHJIOEBPOIEHIEB, CO3/AaTeneu
CBSIIEHHBIX T'MMHOB PurBesbl, HEBOJbHO oOpamiaenibcs K npoOieMe ApeBHEH NpapOAMHBI 3THX
HapoJ0B. PaccMOTpeTh BOMPOC 3apOKACHUS PEIIUTHO3HBIX TPAaIULUi, IPUBHECEHHBIX UHI0ApUIMU Ha
Wnpocran, unu upanckumu “apbsi” B LleHTpasibHO-A3UATCKUN PETHOH, HEBO3MOXHO 0€3 H3yueHUs
BOMpOca “ZIpeBHEH MpPapOAMHBI’, W3HAYAIBHOW TEPPUTOPUU (POPMUPOBAHUS ITHOKYIHTYPHOTO,
PEIMrM03HO-MUPOBO33pEHYECKOro 6aszuca. /lanHas npobiemaTrka yxe JaBHO BOJHOBAIAa HCTOPUKOB U
YYEHBIX, U3YUYaBILIMX JpeBHENIINE penurno3nble Tpaaunuu Munun u Mpana. OqHO3HauHO BBISICHUB, YTO
UHJ0apbsl HE ABIIAIOTCA aBTOXTOHaMM MHAocTaHa, a MPUXOAAT Ha JAHHYIO TEPPUTOPHUIO B JAPEBHHE
BpeMEHa, Kak cuuTaercsi, okojo 14-13 BB. 10 H.3., TO “...MOHO IOMYCTHTb, YTO NMPOHUKHOBEHHE
MHJ0ApHUEB - co3larened Pureensl, To €cTh BEAUNCKUX IUIEMEH MM OJHOW M3 TPYII 3TUX IIEMEH -
MIPOUCXOUIIO paHbllie, TpUMepHO B 13-12 BB. 10 H.3.”, *“... MBI MOKEM C IOCTATOYHOMN ONPEIEIEHHOCTbHIO
TOBOPUTH O TOM, 4YTO apHUy MOSBUINCH B MIHIMM B nipenenax BTOpoil mojaoBuHEI 1 TeicsiueneTus 1o H.9.,
HauOosiee BeposTHO - okojo 14-13 BB. g0 H.3....”7 [1, ¢.127]. Bonpoc npaponussl, Kak BUIUM, CTal
JIOBJICIOIMM I10 OTHOLIEHHUIO K o01eapuiickoii mpobieme. [lepen TeM, Kak IPOHUKHYTh Ha TEPPUTOPHUIO
Wnpocrana, nanekue npelku HHI0apueB 00pa3oBail HEKYIO OOIIHOCTH C MPEAKaMH JPEBHEHPAHCKUX
wieMeH. Takyioo OOLIHOCTh Ha3bIBAIOT WHAOUPAHCKOM, 00 OSTOM CBHUIECTEIBCTBYIOT OJIU30CTh
JIPEBHEUPAHCKUX U JIPEBHEHMHAMWCKHUX SI3bIKOB. B ATOT mepuon mnpeaxku HHIUNIEB M HUPAHIEB
MOKJIOHSJTUCh OJHMM M TEM e Ooram, COBEpIIAIM CXOXHE OOpsIbl, KaK HAalmpuUMep, CBA3aHHBIE C
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KyJbTOM MBSHSIIETO HAMMUTKA cayma (MHAMKCKAs - COMa, UPAHCKasl - XayMa), BEpOSTHO, UCIIOJIb30BaJIN
JUIS. PETTUTUO3HBIX TIECHOTICHUH CXOJHBIE TUMHBI, UMEIH OJIM3KYIO0 COLMAIbHYIO opranu3anuio. Kak
yrBepknaer .M. bourapna-Jlesun B pabore “/lpeBusis MHausa’, nake HEKOTOPHIE OTPHIBKM T'MMHOB
PurBens! SBASAIOTCA NPSIMBIMU aHAJIOTaMU TEKCTOB ABecTbl. ECTECTBEHHO, YTO TaKO€ 3HAYUTEJIBHOE
CXOJICTBO JPEBHEMHAMICKUX M JPEBHEUPAHCKHUX IUIEMEH M A3BIKOB MPEAINONIAaraeT CyllecTBOBaHUE
HEKOM eTUHOI 001acTH, TJe B OTAAJCHHbIE BpEMEHa OHM COBMECTHO oOuTaimn. Ho cpenn ydeHsIX U 1mo
cell IeHb UJIyT 0’KUBJICHHBIE CIIOPBI MO MOBOJY HAXOXKIAEHUS TaHHOM TEPPUTOPHUH, & CIEA0BATEIIbHO, U
IIyTeW MPOHUKHOBEHUS APEBHUX MHIUNCKUX U UpaHCKuX miaemeH B Llentpanbhyto Asuto u Maaocras.

OpnHolt U3 paHHUX TeopuH, co3nanHoil eme B XIX B., Oblia Tak Ha3bIBacMas “moJisipHAsi TEOPUST .
OnanM 13 e€ co3mareneil ObUT BUAHBIN monmuTudeckuil nesrens Muanuu ban [Nanragxap Tunak (1856-
1920). On Bbiyctua B 1893 r. kaury “OpuoH” mo JaHHOM Teme, a 3ateM, B 1903 r., - oOmmpHYytO
MoHorpaduio “Apkrtuueckas poauHa B Benax”. B paHHoe Bpemsi Mano y4Y€HBIX, KOTOpBIE
MPUAECPKUBAKOTCA 3TOM TEOPUH. YTBEPKIACHUS O MOJSIPHOM IMPOUCXOKIACHUM HHAOEBPOINEHILIEB HE
HaXOJAT apXEOJIOTMYECKUX MOJTBEP)KIEHUIN, HE MOTYT OOBSCHUTH pPsJ BO3HUKAIOIIMX BOIPOCOB.
[Ipennonoxenue e 0 GOPMUPOBAHUN MHAOEBPONEHCKON OOIIHOCTH B JIETHUKOBBIE BpEMEHA BOOOIIIE
HE BBIJEP)KUBAIOT HUKAKOM KPUTUKM HAa JaHHBIH MOMEHT. bonblias rpynma y4yeHbIX COOTHOCHUT C
IIpeIkaMl HMHJOMPAHIIEB OIIPEEICHHBIE apXEOJOrMuecKkue KynbTypbl CpenHedl Asuu, Hampumep,
aHJPOHOBCKYI0. OTOH TOYKHM 3peHHUs npuaepkupatorcs Takue yuensle, kak C.II. Tosncros, .M.
JpsxonoB, B.M. Maccon. FIMEHHO U3 yKa3aHHOI'O peruoHa BeAyT IIyTH pacceleHus apbeB B MHauro u
Wpan. [IpumbikaeT Kk 3TOH TOUKE 3peHUs Apyras - 0 TOM, 4TO epBoHavyanbHO B CpeHio A3uio apuu
MIPOHMKJIN U3 I0’)KHOPYCCKUX CTeTel (JaHHYI0 TOUKY 3peHHsl BhICKa3bIBaloT B cBoux padorax T. bappoy,
P. Xaynmnexa). MIHTEpecHy10 THIOTE3Y O H0KHO-YpPaJIbCKOM MPOUCXOXKACHUH MPEAKOB WHIOUPAHIIEB
BBICKA3bIBA€T B CBOMX TPYyAaX M3BECTHBIN apxeonor I'.b. 31aHoBuY, ero naen HaxoaAT NOHMMAHUE B
JIUIE TaKUX y4eHbIX, kak B.®. 3aitbept, M. boiic u np.

Tak wnm MHa4Ye, HO MBI MOXEM C OOJBIIONW BEPOATHOCTHIO TOBOPHUTH O MO3HEM BbIIEICHUU
apUICKUX SA3BIKOB M3 HWHAOEBPOINEHWCKOr0 TUAJIEKTHOIO €IUHCTBAa. JlaHHOEe COOBITHE MOXKET OBITh
OTHECEHO KO BTOpo¥ mnosioBuHe III - mepsoit mosoBuHe II Teicsuenerus no H.3., Mo MHeHHIO .M.
bourapa-Jlesuna [1, c.124]. Jlanapie Teopun, B oOiieM, umeroT enunyto LlentpanpHo-EBpa3uiickyto
0a3y, OT/IeJIbHO B HACTOSIIIEE BpEMs CTOMT T€Opus, BbIIBUHYTas akagaeMukoMm T.B. amkpenuaze u B.B.
NBanoBeiM. [lo mx rumorese, mpapoAuHa BCEX WHIOEBPONEMCKHX HApOJOB HAXOJWJACh IAE-TO B
[lepenneit A3um, MO COCEACTBY C IIyMEpaMHU M HApOAAMHU CEMUTCKOM SI3bIKOBOM ceMbu. C 3THX
tepputopuii, mo muenuto T.B. 'amkpenunze u B.B. MIBaHOBa, OT/e/IbHBIE BOJHBI MHIOEBPONEHCKUX
HaponoB Bo Il Teicauenerun no H.3. mpocnenoBanu uepe3 Mpan m Cpennroro Asuro B CeBepHbId
[Ipukacnuii 1 naneiie - B I0KHOPYCCKHE CTEINH, OTKyJa MO3XKEe pacceawiuch no Bceid EBpore.
[locnenHumMu C TpeAnoNaraeMod NpapoAWHBI MPHUIUIA CKU(BI W capMaThl, a TaKXe CaKH,
paccenuBIINECS B CTEMTHBIX U TOPHBIX 00iacTsax Cpenneid Azun. JlaHHOMY MHEHHIO aKTHBHO BO3paXkKaeT
Boijaromuiics ydenolt M.M. JlpsikoHoB. OH BBICKa3bIBa€T MHEHHME O TOM, YTO MPapOJUHA
WHJOEBPOIIEHUIIEB, MO KpaillHEHl Mepe, C 3MOXM HEOJHMTa, TO €CTb C V ThICAYENneTuss A0 H.3.,
JIOKaJIM30Bajack B 30He Mexay [lynaem, Pelinom u Bousroii. OTol e TOUKU 3peHus IPUAEPKUBAOTCS
Benymue nagoupanuctsl I'.M. bonrapa-Jlesun n 3.A. I'paHTOBCKMIA, KOTOpPBIE CYUATAIOT HHAOUPAHLIAMU
co3zareseil IByX poJACTBEHHBIX MACTYIIECKUX KYJIbTYp - CPyOHOM M aHIpOHOBCKOM. D.A. ['paHTOBCKUI
B cBoeil pabore “O pacnpocTpaHEeHMHM HMPaHCKHMX IuleMeH Ha Teppuropuu Mpana” [2, c, 287-288]
yTBEp)KAAeT: ““...ApaHCKue IJIeMeHa (UKCUPYIOTCS MEepBOHAYaJbHO B MuAuM WIM €€ BOCTOYHBIX
paiionax ¢ koHua IX - cepenunsl VIII BB. 10 H.3., ¥ YHCIIO UX 3AE€Ch NIOCTEIICHHO YBEJIMYUBAETCS BO
Bropoil nonosuHe VIII B. 10 H.3.”. U 3TO cKa3zaHo o 3amagHoi yactu Mpana, kotopas, no teopuu T.B.
I'amkpenuaze u B.B. BanoBa, nomkHa Oblia 3acenuThes HHAOEBponeinamu nepeoii B Mpane, a 3arem
yepe3 Hpan npoHukHyts B MHamro. Kak u “nomsipHas Teopus”, mepenHeasuaTckas TEOpus Ha
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CErOJHAIIHUN JI€Hb HE BBIACPKUBACT HUKAKOW KPUTHUKH, JaKE€ HE CBSI3bIBAas PaclnpoOCTpaHEHUE
WHJOEBPOIICHIIEB C JOMECTHKaluuen Jomanu. 3aceinenue Vpana wuHIoeBponeiiamu, cyas Mo
apXeoJOTrMYeCKUM JaHHbIM, IO ¢ BOCTOKa, u3 CpeaHeil As3uu. M3yuyas HCTOPUKO-pEIUTHO3HBIE
HCTOYHUKH, MOXKHO IPEANOIOXKUTh, YTO MMEHHO paHHUE CTpOoKH BuieBnata oTpaxkaloT coOBITHSA
JIpEBHEHMIIEH apXanuKu, BpeMEH 3aceieHus nHoeBporeiiiamu Mpana. Bo BTopo#i TiiaBe 3TOro nucaHus
ropopurcas o ToMm, Kak ‘“bmaroit Jlyx” ¥ €IMHCTBEHHO HCTHHHBIM, HECOTBOpEHHBIM bor
3opoacTpuiilieB Axypa-Masna gaBal CBOMM IPHUBEPKEHIAM apbs (TEPMHUH YCIOBHO-COLMATBHBIH,
KOTOpBI, Kak W Ha3BaHue “MpaH”, MPOUCXOIUT OT TPAaHCPOPMHUPOBAHHOTO MOHATHUS ApuaH -
CTpaHa ApHEB) CTpaHbl B TOH MOCIEIOBAaTEIbHOCTH, B KaKOW OHM HMX HCTOPHYECKH 3aCEJISLIH.
350i1 ke W HecBenylwud nyx AHrpa-MaliHuy, B IpoTHBOBec OnaruMm aesHUsIM Axypa-Masmsl,
co3JaBajl Ha IyTH paCCEN€HUs HPAHCKUX “Apba” BCEBO3MOXHbIE TpyAHOCTH. WHTepeceH TOT
MOMEHT, YTO HEKOTOPbIE Ha3BaHUs TOW WJIM MHOM CTPAaHbl XOPOILIO U3BECTHBI U JIETKO MEPEHOCATCS HA
COBPEMEHHYIO KapTy, IpYyrue ke, BBUAY OrPAaHUYCHHOCTH  MPOCTPAHCTBA M Onarojaps HaIUYUIO
0O0JIBIIIOTO U XOPOILIO U3YUYEHHOT0 apXeOoJOTHYECKOT0, IMHIBUCTUUECKOT0 U JIUTEPATYPHOIO HACIEAMS,
MO’KHO JIOCTaTOYHO TOYHO JIOKAJM30BaTh, NMPUUEM B Oojiee WJIM MEHEe TOUYHBIX TEPPUTOPUAIBHO-
XPOHOJIOTUYECKUX PaMKax.

Wrak, cienys nmo ctpaHuuaMm “BuaeBpara”, Mbl y3HaéM O InepBoi cTpaHe Apbsa — Xope3Me:

B xagecTBe nepBoii, mydmiei u3 obnactei u crpaH S,

Axypa-Ma3zna, cozman Xopesm. Bo Bpen emy

AHrpa-MaiiHny CMEpPTOHOCHBIN NPOU3BEL...

3UMY, MIOCIaHHYIO J3BamH. [3, c. 349]

[Ipn paccMOTpeHMHM JAaHHOTO OTPBIBKA HYXKHO y4e€cTb TOT MOMEHT, 4yTo M. boiic cumrtaer
nepBoil crpaHoil, omnucaHHoit B Bunesmare, He Xopesm (mo muenuto M. boiic, Xope3m BooO1e
He ommcaH B “BumeBmate 1), a mMududeckyro Awupiandm-Besmxky. bonee toro, boiic ormeuaer
TOT (akT, yTo XOpe3M He BOWIEN B CHHCOK CTpaH, co3AaHHbIX OpMy3I0M, Kak 3araJouHbli [4,
c. 53-54]. B pnaHHOM KOHTEKCTE MOXKHO TMPEAMNOJIO0XKUTh, YTO XOpe3M K MOMEHTY CO3JaHUA
“BuneBnata” yxke Obul 3axBaueH Cakamu Maccoreramu. B 3TOM ciiydae MOHSATHO, MOYEMY OH
HEe BOWmIENT B CTpaHbl “Onarwe”, BeAb caM 3apaTyliTpa CYUTal KOYEBHUKOB TOPOXKICHHEM 3I1a
(mpoury He myTaThb TEPMHH “‘KOYEBHHMK C TEPMHMHAMHU ‘“‘CKOTOBOJ MM “mactyx”’). B “Aecre”, B
SlcHax, OH Tak roBOPUT: “J[PBbI MOPOKAEHBI AYPHBIMU JI€ITAMH T€X, KTO SABJISETCS BpParoM MHUPHOM
U OCeIUION macTyleckou »u3Hu[3, c.369]. YuurbiBas BbIIECKa3aHHOE, MOXHO IaTUPOBAaTh BPEMs
cozmanusi “BupeBmata”, mo KpailHed wmepe, 6-mM B. 10 H.3. Ho, ecinu mOpUHATH TPaKTOBKY,
npemioxennyto B.B. CtpyBe, u cuurtaTh, 4YTO mnepBOil cTpaHod uAET Xope3Mm, a He Jayékas
Awupitanam-Besmgka, yxxe orpe3anHas or CpemgHeid A3uM HOBBIMHU Tpuiuenbiiamu Cakamu, TO AaTa
MOXKET BO3pacTd 10 9 B. 10 H.3.:

B kavecTtBe BTOpO# Nyumiel w3 obiiacte W cTpaH f,
Axypa-Ma3sna, coznan I'aBy, oburens Corauiines.

Bo Bpen eit Anrpa-MaliHuy CMEpPTOHOCHBIN HPOU3BEI
Hecymux rubdens CaxoB (Cxudon) [3, c.350].

JlaHHbIN OTpPBIBOK €IIE pa3 MOATBEPXKAAECT HEraTUBHOE OTHOIIEHUE 30pOAacTpUMLIEB K
koueBHUKaM. Ho, B oriamume ot Xopesma, Corag He Obul 3axBadueH (CakamMu, XOTSI TOCTOSIHHO
CHJIBHO cTpajan oT Hux. [lanee unyr Mapruana, baktpus, Apes, ['annxapa (Baiikapra) - ob6macts
B BOCTOYHOM AQraHucTaHe U ell€ HECKOJIbKO BOCTOYHBIX MpPAHCKUX obOsiacted. OO0 3TOM e MUIIET
u M. boiic, HO OHa He YNOMHHAeT O 3amaJHbIX UpaHCKuX obnacTsax, a B.B. CtpyBe HekoTopsbie
W3 HUX ONpeaenser od4eHb mnpuOnusurenbHo. Mrak, 10-off crpanoit Axypa-Masma Ha3bIBaeT
Apaxo3uio - CTpaHy BOCTOYHO-UPAHCKYIO, HO Yyxke€ ¢ 11-Toli CTpaHbl HauyMHaeTCs ONMCAHUE
HampaBiieHuss ApueB Ha 3aman:
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B kadecTBe omMHHAMIATON Nydmied w3 obiacted u

ctpan S, Axypa-Ma3zna, co3man Dtumannp (I[lapdus),

CJaBHBIN, M3o0Oumyronmii dapHom. [3, ¢.350].

D10 camas 3amajHas M3 BOCTOYHO-WpAHCKUX cTpaH. M, HakoHel, Ha3piBaeTcs 12-as cTpaHa,
nepBas W3 3alaJHO-MUPAHCKUX CTpaH - Muausi.

B kauecTBe nBeHamuaToW JIydiied w3 obiacteil u

ctpan S, Axypa-Masnma, cozngan Pary (Mwuawio)

TpEXIIeMEeHHY ... [3, ¢.350].

Orta cTpaHa Jerko moiaaércs UACHTHPHUKAIMH, HO YyXKe cienyromryto ctpany B.B. Ctpyse
TOYHO HE ONpEJeIseT.

B kauectBe TpmHaAmaroil myuniei u3 obmacteld u

ctpan S, Axypa-Ma3zna, co3pan Yaxpy, cuiipHylo,

npeaannyto Apre. [3, ¢.350].

B.B. CtpyBe BbICKa3bIBaeT MpeamnojiokeHue, yto Yaxpoil HaszbiBaeTcs 3aech MazaHaepas.

Ecnu npuHATH 3Ty TOUKY 3peHMs, TO cpa3y BO3HUKAeT HECKOJIbKO BompocoB. 1) Ilouemy
Apbsi Hayanu nokopeHue MazaHjepaHa C iora, npoOupasch 4epe3 TOpPHbIE OTPOTU M IepeBalibl
Onp0pyca, xoTsa Obu1 Ooniee YHOOHBI M KOPOTKMH MHyTh ¢ BocToka M3 DTtuManzapa? 2) Ilouemy
“npemyunii” MazaHaepaH, KOTOPBIA Jake BO BpeMeHa ‘‘AHaba3mca AjekcaHapa’ CUUTAJICS JTUKUM
U ynan€HHeIM paiioHoM llepcuackoi nep:kaBbl, HE UMEsl HU OJHOM aBECTHUMCKOW CBSITBIHM, CHUCKAJI
cebe Takoe yBakKeHHE, KaK OIpejesieHHe ‘‘TipelaHHblii Apte”, TO ecTh ucTuHe. OTBETUTH HA JTOT
BOIIPOC 4pe3BbIYaiiHO HempocTo. HoO MBI BbICKa3blBaeM MPEANONOKEHHE, YTO 107 Ha3BaHUEM
Yaxpsl ckpbiBaeTcsi He MaszanaepaH, a AHTpomnaTeHa - OyarojaTHas o0jacTb K CeBepoO-3amajgy OT
Paru. B stom ciyuae BOIPOCHI OTNAZAIOT caMu COOOM. AHTpoONareHa JIeKUT Ha MyTH Apbs Ipu
€CTEeCTBEHHOM JIBIDKEHUMM OHBIX Ha 3amajy U He oTae’eHa OoT Parm HUKakKMMH CepbE3HBIMU
MPETSITCTBUSIME, SIBISSCH OJHOW M3 CaMbIX IUIOAOPOIHBIX U BBICOKOPA3BUTHIX obmacteit Hpawna.

Teneps BepHEMCH K Bompocy 00 Apte. Jleno B Tom, uTo BO BcéM “BuaeBmare” TOJBKO JiBE
CTpaHbl HOCAT THUTYN “mpenaHHas Aprte”: Yaxpa W TpeTbs cTpaHa, co3faHHas Axypa-Masnon,
Mapruana. Ilouemy cocrtaButenu “BuneBpata” HasBanum Mapruany ‘“‘nipenanHoid Apte”, SCHO.
VIMeHHO B 3TOM cTpaHe Hayajd pacHpOCTPaHATh CBOE YyueHHUE 3apaTyliTpa, 34€Chb OH KW, 3[€Ch U
ymep. Ho ¢ Ma3zannepanoM uMs mpopoka HHUKakK He cBsizaHo. Jlpyroe neno, AnTtpomnateHa. [leno
B TOM, 4YTO BO BpeMmeHa, korga ‘“BuaeBmar” 3amnuceiBancs (“BunmeBnat” ponro, kak W BcE
ABecTHIICKOE yYEeHHE, TepejaBalicss YCTHO U OBLI 3amucaH BO BpeMeHa ApiiakuaoB B 2-1 BB. 0. H.
3.), O(QUIMATBPHO CYMUTAJIOCh, YTO MMEHHO AHTpOINATeHa SBISAJIACh POJUHON Mpopoka 3opoacTpa.
C nanHOM TOYKHM 3peHUsi aOCOJIOTHO sicHO, moueMy Yaxpa, “mpemanHas Aprte”, - 3TO AHTpOIIaTeHa,
a He Masanzaepan. Kak M3BeCTHO, MCXOAS W3 aHalIM3a AapXEOJOTMYECKMX W JIMHTBUCTUYECKUX
JaHHBIX, Apbs nossistoTcs B Pare B 10 B. 1o H.3., a B Yaxpe - B 9 B. 10 H.3. Ho momumo Yaxpsl
yHOMHUHaeTcsi emé ojHa KpaifHe 3amagHast 00JacTs.

B xadecTBe yeThIpHAAIIATOM JTydIel U3 00J1acTei U CTpaH

S, Axypa-Masna, coznan Bapuy 4eThIpEXYroyibHYI0, e
ponuncst Tpaiitayna, yousmmii npakona /laxaka. Bo Bpex
el AHrpa-MailHuy CMEpPTOHOCHBIM MPOU3BEIL... HEAPUUCKUX
npuensues [3, ¢.350].

B.B. CtpyBe BbICKa3bIBaeT IMpPENAINOJIOKEHNE, YTO 3TO Ha3BaHHWE MOI B T€ BpPEMEHAa HOCUTH
I'mnsn. Ho TI'mistH He obnamaer repoudeckoil Tpaauuueil, onucanHoi B “Buaesnate”. [emo B
TOM, 4TO, [0 UpaHCKOW Mudosoruu, repoil TpalitayHa nelcTBUTENbHO MOOExaan aApakoHa [laxaka.
Onupasch Ha TEKCT IpPEBHEro mpous3BeneHus, Pupaoycu omucan B cBoéM Tpyae “llaxname”
nobeny BomHa Dapumyna (Tpaiitayna) Hajg 3MeenomoOHBIM (M3 TIEY €ro pOCIH JBa 3Med,
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«HEKOTOpbIE U3 KOJIYHOB JOCTUTAIH BBICIIEH BIACTH HAJ CBOMMHU JIETKOBEPHBIMU COILNIEMEHHUKAMH,
CTaHOBSICh BOXKISIMU U TIPaBUTEISIMIY [5, €. 99]) mpaBurtenem 3anana (y @upaoycu - apabom) 3axakom
(Taxakom). «M3BectHO, uro PapunyH (Tpakitayna) poawics W Belpoc Ha Oeperax peku [usiwi, a
KOT/Ia BO3HHKJIA yTrpo3a €ro >KU3HH, OH C MaTephlo, Oyaydu eme peOeHKOM, Oexal Ha BOCTOK, B
ctopoHy WMuauu, 1o mpenena, K rpaHule BiaieHud 3axaka, Kk rope lemasenay [6, c.15]. Cutyanus
CTaHOBHUTCSA aOCOJIIOTHO SICHOW M OOBSICHUMOHW, €CIH COIOCTaBHTh 0OO0JIacTh Bapuy ¢ BOCTOYHOM
accupuiickoi npoBuHimMed [lapcyami, koTopyro 3acensuin B 8-7 BB. 10 H.3. OJHOUMEHHBIE ILJIEMEHA
upaHCKUX Apbs. DTa 001acTh JIOKHUT Ha 3amax oT Parm um roro-zaman or AHTponateHsl. VIMeHHO
o HeW mpoTekaeT peka Jusna, u 31ech, MO0 NMpeAaHusiM, HameamuMm ortodpaxenue B “lllaxname”,
HaxomuTcst poauHa PapuayHa. A “Heapuiickue npuienslbl’ B oOpase ngpakoHa [laxaka (3axaka),
BOLIEMIINE B MH{}, 3TO MU €CTh HUMEHHO aCCHUPHMIIbI, KOTOPHIM MOTYUHSINCH TuieMeHa [lapcyarn
(kcTaTH, B MEpeBOJie C JPEBHEUPAHCKOrO 3TO O3HAYAET ‘“OKpauHa”) 1O IMEpeceleHHUs B TOPHBIN
Onam. Kak wu3BecTHO, B moimMy peku JMsuibl miemMeHa HUpaHCKUX Apbs NPUXOIAT B 8 B. O H.3.
Ho yxe B koHue 7 - Hauane 6 BB. 10 H.3. OHH TEPECENAIOTCS B TOPHBIM DjlaM, a 3TOT MOMEHT B
“BuneBnare” He oTpakeH. boiee Toro, B 7 B. 10 H.3. accHpuiIpl momquuHsoT cedbe Munuto (Pary),
HO B “BuaeBmare” W 1o 3TOMY BONPOCY IIOJIHOE MOJ4aHue. BbIBoI MokeT ObITh, MCXOIS W3
BBIILICIIEPEUNCIIEHHOTO,  TOJBKO  OAMH — “BuaeBmar”  3ameuamyien B CBOEM  ONHCAHUU
reONOIUTUYECKYI0 CHUTyallMio 8§ B. 10 H.3., Korja Xope3Mm eé Obll aBeCTUHCKUM, a AMpHaHIM-
Besmxa Obuia yxe muduueckod, aOCTpakTHOH cTpaHo, korjna AHtpomnareHa u Ilapcyam Obuin
yXKE€ aCCUPHMCKMMHU, HO TOpHBIM Dmam, Oymymmii [lapc (Dapc), HOBas poauHa MEPCOB, OCTaBaNIACh
emé B pyKax HEHMHIOEBPONEMCKUX 3JIaMUTOB. “BuaeBpar” onucan 1o Bpems, korna Opmosn emé
He gan  (MuasgHaM B 6 B. o H.3.) HU pPaBHMHHOTO Ojnama, HM YpapTy, HHM Kanmagokuu, Hu
JApPYTUX HE30pOacTpUCKUX cTpaH. Takke HyXKHO OOpaTUTh BHUMAaHHE Ha TOT (aKT, YTO HA BOCTOKE
Caxku (Cxudnr) nossisitorcs B “BuaeBnare” kak OeactBue st CorauaHbl, 37€Ch OHU TOSBIISFOTCS
B 9 B. 10 H.3., a Ha 3amage ux emé Her. B Ilepenneid A3um oHM mOSBISIOTCS B 7 B. 0 H.3.
[TosTroMy ommcanme cutyanuu B “BumeBmate” COOTBETCTBYET & B. 10 H.3., @ K KOHILy 7 B. 0 H.3. K
Antponatena, u Para okaxytcs mox Ckudckum BIagbIYECTBOM.

Bcé BbllieckazaHHOE yKa3bIBAET Ha TO, UTO pazaen “Buaesnar [ - camblil ApeBHMIA U3 pa3/iesioB
- Ob1 co3nmad B 8 B. 10 H.3. 3amucaH ObUT BO 2 B. JI0 H.3., @ HE TaK, Kak ONpenessieT AaTy pPOXKACHUS
sroro nucanus M. boiic, B 6 B. 10 H.3 [4, c. 54]. Jo 8 B. 1o H.3. Hu KaBka3, Hu 3anaansiii Upan
abCOJIFOTHO HE TPOHUIAEMBI Ul MHIOEBpOIeHCcKuX MmMurpauuid. Ho, Tem He MeHee, yuuThIBas BCE
BBIIIIECKa3aHHOE, BOIIPOC O O0jiee TOYHOM JIOKATU3aI[MH TPAPOIUHBI HHAOUPAHIIEB OCTAETCA OTKPBITHIM,
Y CTPaHHBIE JIJIS F0KHBIX CTPaH SIBJICHUS OMSATh BEAYT HAC B MOMCKAX MpapOoJuHbl HHAOEBPOIIEHIIEB Ha
ceBep. ApXeoJoruuecKre TaHHbIe JaloT OOJbIIyI0 0a3y Ui NajdbHEHIINX HAYYHBIX pa3MbIIUICHUH, HO
MOKa HE MOTYT JIaTh YBEPEHHOI'O OTBETA O JIOKANMU3aluu TakoBod. Ho n «3nu3onsl HapoaHoro Muda,
4acTO CIy’Kalllie YKa3aHUSIMU Ha CEPbE3HbIE BEPOBAHMSI TOI'O BPEMEHH, K KOTOPOMY OHM ITPUHAJJIEXKAT,
MOTYT CIY>KUTh 3HAMEHATEIIbHBIMU MaMSITHUKAMHU HUCTOPHUH 4elIoBedeCcKOM Mbiciu» [7, c. 181]. Msl
CYMTaeM, 4YTO B JAHHOM CHUTyallMM, KaK M C BOIPOCOM 3acelleHHs HHJoeBporneinamu HMpana,
3HAYUTENIBHO MPOJIBUHYTHCS MOXKET IIOMOYb APEBHENIIas CBAIICHHAs KHUra nHaoapues “Pureena”.
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TURK DUNYASININ GUCLONMOSINDO HEYDOR OLIYEVIN TARIXi
XiDMOTLORI

SEVINC MOMM®OD QIZI SEYIDOVA
Azorbaycan Dovlot Pedaqoji Universiteti
Umumi tarix vo tarixin todrisi texnologiyas1 kafedrasinin professoru
tarix elmlori doktoru
Baki1, Azarbaycan

Xiilasa: Maqgalada Heydar Oliyevin tiirk diinyasinin giiclonmasinda tarixi xidmatlori va faaliyyati
nazardon kegirilmisdir. Onun ham sovet dovriinda, ham da miistaqillik illorinda hayata kegirdiyi siyasat
Tiirk diinyasimin giiclonmasina, alagalorinin sistemli sokildo qurulmasina va beynalxalqg arenada
niifuzunun artmasina miihiim tasir gostormisdir.

Acar sozlar: Heydor Oliyev, Tiirk diinyasi, beynalxalq alagalar, enerji siyasati, inteqrasiya, ideoloji
birlik

Tirk diinyas1 anlayis1 ortaq etnik koklor, dil, modoniyyat vo tarixi yaddas iizorindo formalasan
genis geosiyasi vo sivilizasiya mokani ifado edir. Bu mokanin miiasir dovrds siyasi, iqtisadi vo madoni
inteqrasiyasinin dorinlogsmosi bir sira gérkomli dovlot xadimlorinin uzaqgdron siyasati ilo six baghdir.
Tiirk diinyasinin giiclonmasindo Heydor Oliyevin tarixi xidmatlorino nozor salsaq onu asagidaki kimi
qiymotlondirmak olar.

1. Tarixi-siyasi kontekst va liderlik fenomeni

XX osrin sonlar1 Tiirk diinyast iigiin miirokkob transformasiya dévrii idi. Sovet Ittifaqinin siiqutu
ilo tlirk xalqlar1 miistoqillik qazansalar da, bu dévlatlorin qarsisinda ciddi siyasi, iqtisadi va tohliikosizlik
problemlori dururdu. Mahz bels bir soraitde Heydor ©liyev kimi giiclii liderlarin rolu helledici oldu. O,
Azorbaycanin dovlot miistoqilliyini qorumaqla yanasi, onu regional vo global amokdasliq sistemino
inteqrasiya etmoya nail oldu. Heydor Oliyevin liderlik modeli pragmatik realizm, milli maraqlara sadiqlik
vo geosiyasi balans prinsiploring asaslanirdi. Bu yanasma yalniz Azorbaycanin deyil, imumilikds Tiirk
diinyasinin inkisafina xidmot edon strateji xottin formalagmasina imkan verdi.

2. Tiirk dovlatlori arasinda siyasi inteqrasiyanin giiclonmasi

Heydor Oliyevin Tiirk diinyasinin giiclonmosinds on miihiim xidmotlorindon biri tlirk dovlstlori
arasinda siyasi dialoqun vo amokdasligin togviq edilmasidir. Onun tosabbiisii ilo kegirilon tiirk dovlot
bascilarinin zirve goriiglori bu istigamatdo miihiim platformaya ¢evrildi. Bu goriislor ortaq maraqlarin
miloyyanlosdirilmasi, iqtisadi vo tohliikasizlik sahalorinde amokdashigin genislondirilmasi baximindan
miihiim rol oynadi. Bu proses sonradan Tiirk Dovlatlori Toskilati kimi boyiik strukturlarin yaranmasina
zomin hazirladi. Horgond togkilat rosmi olaraq sonraki illordo formalassa da, onun ideoloji vo siyasi
asaslart mohz Heydar Oliyevin dovriinde qoyulmusdur.

1990-c1 illords kegirilon tiirk dovlot basgilarinin zirve goriislori bu istigamotdo miihiim addim idi.
Bu goriislordo Azorbaycan foal istirak etmis vo inteqrasiyanin dorinlosdirilmosino téhfo vermisdir.
Sonralar bu omokdasliq genislonorok Tiirk Dovlotlori Togkilati kimi qurumlarin yaranmasina gotirib
cixarmigdi.

Zirvolor Prosesi 1992-ci ildon etibaron baglamis vo 2010-cu ilo godor Azorbaycan, Qazaxistan,
Qirgizistan, Ozbokistan, Tiirkiyo vo Tiirkmonistan prezidentlori arasinda kegirilon 10 Zirvo gériisiinii
ohato edir . Xiisusilo 1994-cii il Zirva goriisiinii geyd etmok lazimdir. Bu Zirve goriisii Istanbulda Tiirkiyo
Prezidenti Siileyman Domirolin ev sahibliyi ilo Azorbaycan Prezidenti Heydor Oliyev, Qazaxistan
Prezidenti Nursultan Nazarbayev, Qirgizistan Prezidenti Osgor Akayev, Ozbokistan Prezidenti Islam
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Korimov vo Tiirkmonistan Prezidenti Saparmurad Niyazovun istiraki ilo kegirilmisdir. Zirvonin sonunda
Istanbul Boyannamosi imzalanmisdir.

Bu miiddst orzindo Tiirk Dévlotlori Togkilatinin (kegmis adi ilo Tiirk Surasi, yaxud Tiirkdilli
Dovlatlorin ©mokdasliq Surasi (Tiirk Surasi) kimi taninir) Katibliyi yaradilmigdir.

Tirk Dovlotlori Togkilat1 (TDT), 3 oktyabr 2009-cu ilds (2009, Nax¢ivan Sazisi) qurulan, tiirkdilli
Olkolor arasinda hartorafli omakdasligi tosviq edon beynolxalq hokumatloraras: togkilatdir. Azarbaycan,
Tiirkiys, Qazaxistan, Qirgizistan vo Ozbokistanin iizv oldugu toskilatin mogsadi qarsilight etimadi
mohkomlondirmak vo regionda siilho xidmat etmokdir [4].

3. Enerji siyasati vo geoiqtisadi inteqrasiya

Heydor Oliyevin hoyata kecirdiyi enerji strategiyast Tiirk diinyasinin giiclonmasindo miihiim rol
oynadi. Sentyabrin 20-do 1994-cii ildo imzalanmis Osrin miiqavilesi Azarbaycanin enerji resurslarinin
diinya bazarina ¢ixarilmasini tomin etmokls yanasi, regionda yeni iqtisadi amoakdasliq imkanlar1 yaratdi
[1].

Bunun davami olaraq reallagdirilan Baki-Tbilisi-Ceyhan neft komoari vo digor enerji layihoalori
Tiirkiys bagda olmaqla digor tiirk dovletlori ilo iqtisadi slagalorin moéhkomlonmasine sabob oldu. Bu
layihalar yalniz iqtisadi deyil, ham ds geosiyasi baximdan Tiirk diinyasinin strateji shomiyyatini artirdi.

19961999 — neft strategiyasinin genislonmasi vo beynalxalq enerji sirkotlori ilo yeni sazislor
imzaland1.1998 — TRACECA (Avropa—Qafqaz—Asiya noqliyyat dohlizi) layihasinin inkisafinda
Azorbaycanl istirak etdi vo nohayat , 2002 — Baki—Tbilisi—-Ceyhan neft komorinin tikintisine baglanildi
ki, biitiin bunlar H.Oliyevin miikommal qurulmus enerji siyasotinin naticasi idi.

2002-ci ilde esast qoyulan BTC layihasinin 2006-c1 il iyulun 12-do agilisi olmusdu. Komarin
acilisinda  ¢ixis edon  Azorbaycan Prezidenti Ilham ®Oliyev demisdi: “Baki—Tbilisi-Ceyhan
miistaqilliyimizi moéhkamlondiracok,...belo olan halda, biz miistoqil siyaset apararaq xalglarimizin
rifahini yaxsilagdiracaq, milli maraqlarimiz1 da inamla miidafis edacoyik™[2] .

4. Madoani va ideoloji birliyin mohkamlandirilmasi

Tiirk diinyasiin giiclonmasi yalniz siyasi va iqtisadi faktorlarla mohdudlagmir; madoni vo monavi
birlik do bu prosesds miihiim rol oynayir. Heyder Sliyev tiirk xalqlar1 arasinda ortaq moadani doyarlorin
gorunmasi vo inkisaf etdirilmasini prioritet istiqgamatlordon biri kimi miioyyanlosdirmisdir.

20 aprel 1997-ci ilds Kitabi-Dads Qorqud abidasinin 1300 illik yubileyinin kegirilmasi haqqinda
soroncamin imzalanmasi, Heydor Oliyev torofindon “bizim osas kitabimiz” adlandirilan bu eposa hosr
olunmus tadbirlorin boylik liderin togobbiisii ilo UNESCO soviyyasinda togkil edilmasi Azarbaycan
folklorsiinasliginin vo timumilikdo miistoqil Azorbaycanin humanitar elmlorinin inkisafina misilsiz tohfo
vermisdir [3].

Onun tosobbiisii ilo kegirilon modoni todbirlor, konfranslar vo forumlar tiirk xalglar1 arasinda
qarsiligl anlagmanin vo hamrayliyin giiclonmasine xidmat etmigdir. Bu siyasat naticosindo ortaq tarix vo
kimlik stiuru daha da méhkomlonmisdir.

5. Tahsil vo elmi omakdashq sahasinda tagsobbiislar.

Heydor Oliyev Tiirk diinyasinin galocoyinin tohsilli vo intellektual potensiala malik gonclordon
asili oldugunu vurgulayirdi. Bu mogsadlo o, tiirk dovlotlori arasinda tohsil vo elmi omokdagligin
inkisafina xiisusi diqqet yetirmisdir.

Miixtalif tolobo miibadilo programlari, ortaq elmi layihoalor vo universitetlorarast omokdasliq bu
siyasatin osas naticolorindan biri olmusdur. Bu togobbiislor uzunmiiddatli perspektivds Tiirk diinyasinin
inteqrasiyasini daha da dorinlagdiron amillordon biri kimi ¢ixis edir.

6. Geosiyasi balans vo beynolxalq niifuzun artirilmasi

Heydor ©Oliyevin xarici siyasat strategiyasi Tiirk diinyasinin beynalxalq mdvqgeyinin giiclonmasina
do mithiim tohfo vermisdir. O, Qarb vo Sorq arasinda balanslagdirilmis siyasat yiirtiiderok Azorbaycanin
vo dolayist ilo Tiirk diinyasinin global siyasatds rolunu artirmaga nail olmusdur. Bu yanagma naticosindo
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Azorbaycan regionda etibarl torofdas kimi taninmis vo Tiirk diinyasinin digor {izvlori {i¢iin do niimunavi
modelo c¢evrilmigdir. Onun siyasoti gostordi ki, milli maraqlar1 qorumaqla yanasi, beynolxalq
omokdasligdan somorali istifads etmok miimkiindiir.

Natico

Notico etibarilo, Heydor Oliyevin foaliyyoti Tiirk diinyasinin miiasir inkisaf morholosindo
fundamental rol oynamigdir. Onun siyasi uzaqgoronliyi, strateji diisiincosi vo milli maraqlara asaslanan
siyasoti noticosinds Tiirk dovlotlori arasinda omokdagligin mohkom tomollori qoyulmusdur. Heydor
Oliyevin irsi bu glin do aktualligin1 qoruyur vo Tiirk diinyasinin inteqrasiyasi prosesindo asas ideoloji
dayaqlardan biri kimi ¢ixis edir. Onun miioyyon etdiyi inkisaf yolu yalniz Azarbaycan {igiin deyil, biitlin
Tiirk diinyasi {igiin strateji istiqamot olaraq qalir. Bu giin Azarbaycana Heydor ©liyev yolunun layiqli
davamcis1 ITham Oliyev basciliq edir. Heydar Oliyev siyasoti Azarbaycanda yasayir va qalib golir.
Azorbaycan xalqmin iradosini ifado edon Prezident Ilham Oliyev miistoqil Azorbaycanin prezidenti,
hom ds diinya azorbaycanlilarinin lideridir.
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TRADITIONAL WEDDING CEREMONIES IN NAKHCHIVAN: A HISTORICAL AND
ETHNOGRAPHIC ANALYSIS

GUMRAL MIRZAYEVA
Scientific worker
Azerbaijan National Academy of Sciences, Institute of Literature named after Nizami Ganjavi
Baku, Azerbaijan

Abstract. Rites of passage—birth, marriage, and death—play a crucial role in shaping socio-
cultural memory. Among them, wedding ceremonies represent primary expression of family structure,
moral values, belief systems, and ritual culture. This study examines traditional wedding ceremonies in
the Nakhchivan region from an ethnographic perspective, focusing on their structure, stages, and
symbolic meanings. The research employs historical-comparative, descriptive, and ethnographic
methods, drawing on scholarly literature, folklore materials, and primary field data collected from local
informants. Special attention is given to previously undocumented customs recorded through fieldwork.
The study analyzes matchmaking, engagement, henna night, and wedding-day rituals, highlighting their
procedural and symbolic dimensions. This study demonstrates that, while Nakhchivan wedding traditions
share common features with broader Azerbaijani practices, they preserve distinct regional
characteristics shaped by historical, geographical, and socio-cultural factors. The study’s novelty lies
in documenting and analyzing underrepresented ceremonial practices, contributing to the preservation
of Azerbaijan’s intangible cultural heritage and enriching ethnographic scholarship on regional
wedding traditions.

Key words: Nakhchivan, wedding ceremonies, ethnography, intangible cultural heritage,
matchmaking, engagement, henna night, ritual.

Introduction

Azerbaijani culture encompasses a rich array of folk traditions, including rituals, festivals, and
customs, among which wedding ceremonies stand out as one of the oldest and most distinctive. Rooted
in ancient national customs, these ceremonies have preserved their cultural significance while reflecting
historical continuity and evolving social values. As emphasized by Nizami Muradoglu [6, 293], this
ceremony—historically termed diiyiin, later toy-diiylin, and contemporarily referred to as toy
(wedding)—fundamentally centers on the public recognition of a newly established family unit within
the community. Etymologically, the term diiyiin signifies a "knot" or "to tie," symbolizing the marital
union between a man and a woman. While executed in a relatively simple and modest form during the
earliest stages of family relations, the ceremony gradually evolved into an elaborate social event. This
lexical shift from diiyiin to toy-diiylin and ultimately to toy reflects the expanding social scope and
cultural weight of the ritual. Notably, in Old Turkic, the word toy denoted a gathering, assembly, or
council, which underscores its primary function as a communal milestone.

A wedding is conseptualized as the principal institution through which the relationship between
two individuals of opposite sexes is formally transformed into a family union. Any discussion of wedding
traditions therefore begins with an examination of the sequential stages of the wedding ceremony. In
Azerbaijani folk tradition, the wedding cycle comprises a series of customary rituals, including
matchmaking (elcilik), the engagement ceremony, the henna night (xiayaxdi), the groom's wedding
celebration, the ceremonial transfer of the bride to the groom's household, the welcoming of the bride,
the unveiling ceremony (duvaqqapma), and other related customs. Characterized by music, festivity, and
communal participation, these rituals transcend mere celebration; they function as a vital social
mechanism through which a newly established family is publicly legitimized and integrated into the
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community. Furthermore, marriage establishes kinship ties between previously unrelated families,
thereby reinforcing broader networks of social alliance. Ultimately, these ceremonies historically
underpin the formation and continuity of extended kinship structures, significantly shaping the
overarching social organization of the community.

Within Azerbaijani culture, the high social and cultural premium placed on marriage and family
formation is explicitly reflected in ubiquitous communal blessings, such as "May you witness the
weddings of your children.” While wedding ceremonies constitute a cornerstone of the nation’s intangible
cultural heritage, they manifest in diverse regional formats. Despite these localized variations, the
foundational structure and underlying socio-cultural principles of the wedding cycle remain largely
homogenous across the country, forming a coherent and interconnected ritual system. Nevertheless, the
wedding traditions of the Nakhchivan region exhibit several distinctive features that differentiate them
from other geographic areas. Crucially, Nakhchivan weddings continue to preserve and operationalize
traditional folk dances, the haxista performance genre, ceremonial blessings, and various forms of ritual
entertainment that have otherwise become obsolete or marginalized in other parts of Azerbaijan. As
observed in other historical-ethnographic zones of Azerbaijan, the wedding cycle in Nakhchivan
traditionally initiates with the matchmaking ceremony (el¢ilik). Prior to this ritual, prospective partners
typically form a mutual acquaintance, historically facilitated during communal gatherings, at village
water springs, or within previous wedding celebrations. Upon securing mutual consent between the
youth, the suitor’s family initiates formal communication with the prospective bride’s household. The
matchmaking delegation conventionally comprises respected family elders and community pillars,
specifically agsaqqal (male elders) and agbir¢ak (female elders) figures, with women traditionally
performing a pivotal intermediary role. If these female intermediaries secure preliminary approval from
the bride’s family, the formal el¢ilik proceeds seamlessly; otherwise, negotiations necessitate prolonged
deliberation. Ethnographic field data highlight localized variations in this process; for instance, according
to informant Naila [I:1], in the Diyadin village of the Sharur district, matchmaking customs are
structurally organized into three distinct, successive stages. In the initial stage, a delegation of three
women Vvisits the prospective bride's family to consult with her mother, seeking preliminary consent for
the inclusion of male representatives in the subsequent phase. Upon securing the mother's approval, the
second phase involves a mixed delegation of three women and three men. During this visit, they present
a headscarf (la¢ak/vayliq) and a box of sweets; placing the headscarf on the bride-to-be’s head serves as
a symbolic acceptance of the marital proposal. The third stage culminates in the formal engagement
ceremony (ziziiktaxma), attended by both male and female guests. During this ritual, the girl's definitive
consent is requested; however, adhering to traditional modesty, she does not appear in person, and her
affirmative response is conveyed through an intermediary family member. Upon this declaration, one of
the elders pronounces the communal blessing "miibarakdir” ("may it be blessed"), which is immediately
followed by the serving of ceremonial sweet tea (siringay). Notably, guests from the suitor’s family place
money on their saucers while drinking the tea—a custom known as sirinlik, symbolizing goodwill and
prosperity. To celebrate the union, the women participating in the ceremony recite traditional rhythmic
folk verses and ritual poetry:

Soz almagha gelmishik, We have come to seek consent,
Tez almagha gelmishik. We have come to hasten acceptance.
Biz oghlan adamiyik, We are from the groom’s family,

Q1z almagha gelmishik.[6, 295 ] We have come to take the bride.

Subsequently, the time of the engagement (nisan) ceremony is determined. The engagement is
organized on a larger and more formal scale compared to the matchmaking stage. According to informant
Leyla (I:2), who provides information on wedding customs in the Nakhchivan region, in the past, in the
Sharur district, the groom would not visit the bride’s house on the engagement day. Historically, strict
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customary taboos dictated that prior to the wedding, neither the bride nor the groom was permitted to
visit each other's parental homes; their interactions were strictly restricted to brief evening rendezvous.
In the Nakhchivan tradition, the financial expenditures of the engagement ceremony are fully sustained
by the groom’s family. Preceding the event, the groom's household dispatches essential provisions—
including meat, sugar, tea, and confectionery, scaled to their socio-economic status—to the bride’s
family. This material contribution, ethnographically designated as xarci-xorok (literally, "food
expenses"), reflects a institutionalized customary obligation to underwrite the ceremonial hospitality.
Attended by close kin from both lineages, the engagement day (nisan) facilitates formal inter-familial
acquaintance. On this occasion, the bride's trousseau and gifts are delivered in ceremonial trays (xong¢a)
adorned with red ribbons, accompanied by traditional Azerbaijani pastries such as paxlava and
sokarbura. Sociologically mirroring regional norms of modesty, male and female guests are seated in
gender-segregated rooms. The climax of the ritual unfolds as the bride takes her ceremonial seat, and the
groom’s sister—or another designated paternal female relative—attempts to place the engagement ring
on her finger. To structurally invoke a playful bargaining dynamic, the ring-bearer traditionally declares
that "the ring does not fit." This prompt requires the bride’s mother to reciprocate with a symbolic gift,
typically a garment known as xalat. Upon receiving this token, the ring-bearer completes the investiture
and drapes a red shawl over the bride’s head. The ceremony concludes as guests sequentially approach
the bride to proffer congratulations and ritual kisses, cementing the communal blessing.

According to Nakhchivan wedding customs, it is learned that on the engagement day (nisan), before
the prepared dishes and sweets are distributed to guests, a special portion is set aside for the groom. This
is arranged in a ceremonial tray (xonga) and sent to the groom’s household. The groom is expected to
offer a monetary gift (nomar) first, after which he is allowed to receive the tray. This custom is also
practiced in the southern regions of Azerbaijan. Informant Ayboniz (I:3) notes that before the wedding,
expenses are collected for the bride, a practice locally referred to as xirdabi. These contributions are
gathered and transported in a festive manner accompanied by music. In other words, while music is
played in the groom’s household, the collected gifts and provisions are loaded into a vehicle. In addition,
approximately eight to ten passenger cars carrying young men—relatives and close associates of the
groom, along with musicians—travel to the bride’s house. Upon arrival, they perform music and dance
in the courtyard, after which they hand over the collected items and return to the groom’s house.

In the Sharur district, wedding celebrations historically spanned a strict three-day duration. In
earlier periods, these festivities were hosted exclusively at the groom’s paternal estate, while the bride’s
residence served primarily as a site for preparatory rituals. The ceremonial cycle was conventionally
scheduled from Friday through Sunday (Informant 2, personal communication). On the opening day, the
groom’s family dispatches a designated ceremonial tray (xon¢a) to the bride’s home—a ritual locally
conceptualized as paltar bi¢ma (literally, “cutting the garment”). Concurrently, the bride’s household
prepares extensive culinary provisions to host the arriving guests. Later that day, the groom’s delegation
arrives at the bride’s residence accompanied by traditional musicians. The youth, with a notable
predominance of female participants, engage in ritual dancing within the courtyard to celebrate the
occasion. Following these communal dances, a female relative from the bride's lineage ascends an
elevated platform to publicly showcase the contents of the xongalar (ceremonial trays). To structurally
initiate a customary bargaining game, she proclaims that “the suitcase does not open.” The lock is only
symbolically released once the groom's family counters this prompt with a monetary token or a
ceremonial robe (xalat), thereby granting permission for the formal public display of the bride's
trousseau. The female relative designated to present the xongalar is conventionally a married woman
perceived as auspicious or fortunate, a selection intended to symbolically transfer conjugal prosperity to
the bride. The presented trousseau typically comprises tailored attire, handbags, footwear, fine jewelry,
and various decorative accessories [4, p. 34]. This exhibition is immediately succeeded by another
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institutionalized ritual game: a female representative from the maternal lineage holds a pair of shears and
declares that “the scissors do not cut the fabric.” To resolve this ritual impasse, the groom’s delegation
must offer her a monetary token or a ceremonial garment (xalat)—a customary performance widely
known as gay¢t kasmadi ("the scissors did not cut"). Upon resolution, the assembled guests collectively
pronounce the ritual blessing "miibaraokdir” ("may it be blessed"). Concurrently, as an expression of
reciprocal hospitality, the bride’s family distributes xalat garments to all the women who assisted in
transporting or presenting the ceremonial trays. Meanwhile, at the groom’s residence, the communal
festivities and musical performances traditionally endure well into the night, often concluding around
two or three o'clock in the morning. This tradition is also observed in the Ordubad district. According to
informant Saltanat Najafova (I:4), weddings in Ordubad likewise traditionally last for three days. The
first day of the wedding is referred to as xalat giinii (“a ceremonial robe day”). On this day, the groom’s
family sends a robe (xalat) to the bride’s household, and the ceremonial cutting of fabric (paltar kasmo)
takes place. The groom’s family would also bring a tailor (dorzi) with them. The tailor would cut the
purchased fabrics and sew a dress for the bride on-site.

The second day of the wedding cycle commences in the early morning, characterized by continuous
musical performances and traditional dances executed by the village youth. Within the Sharur
choreographic and wedding traditions, the evening performance of the Qaz-qazi dance stands out as a
highly resilient and ancient custom. This ritualized practice manifests as a specific variant of the
collective yalli group dance. Structurally, the groom assumes the absolute leadership of the dance
procession, holding a wooden stick as a symbol of temporary authority, while the young men of the
village follow him in a synchronized chain. According to the performative rules of Qaz-qazi, whenever
the accompanying music abruptly ceases, the groom selects a random object or performs a specific
gesture, which all participants must instantly mimic. For instance, if the groom raises a handkerchief or
lifts a child, the entire dance chain is strictly obligated to replicate the action; in the absence of a child,
participants must even hoist an adult peer. Any failure to accurately mirror the groom's movements
results in immediate, light corporal punishment, delivered via the groom's stick. This ludic (playful)
enforcement mechanism directly operationalizes the ritualized authority and sovereign status culturally
bestowed upon the groom for the duration of the wedding cycle. Consequently, these performative games
infuse the communal celebration with a highly entertaining, humorous, and socially binding atmosphere.
Furthermore, Nakhchivan’s wedding traditions feature elements of structured playful inversion, such as
the ritual theft of the groom’s shoes or the covert stealing of a rooster, which amplify the festive,
carnivalesque character of the celebration. When the groom enters the central dance floor, his primary
ritual attendants—the sagdis (right-hand groomsman) and soldish (left-hand groomsman)—hoist him
into the air as a public display of solidarity and respect. Seizing this moment of vulnerability, village
youth clandestinely remove the groom’s footwear and flee. The groom remains suspended by his
attendants until his family pays a monetary ransom, traditionally designated as namar, to secure the return
of the shoes. This performance functions as a vital mechanism of communal amusement and lighthearted
negotiation. Concurrently, on the evening of the second day, a parallel custom unfolds wherein
representatives from the bride’s lineage covertly infiltrate the groom’s estate to steal a rooster while the
household is preoccupied with the ongoing festivities. According to informants (I:1; S:2), this rooster is
later slaughtered and specially prepared as a dish for the groom.

A foundational element of the choreographic repertoire at Nakhchivan weddings is the Yalli, a
collective folk dance characterized by rigorous physical precision and a high degree of communal
responsibility. Execution of the Yalli necessitates absolute kinesthetic synchronization among
participants. Notably, the Tanzara variant of the dance demands heightened technical focus, as a singular
rhythmic misstep by any individual dancer can disrupt the collective structural cohesion, causing the
entire formation to collapse. Performance dynamics involve male and female participants forming a
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continuous chain linked by an interlocking pinky-finger hold (¢artik tutumu). The group leader (yallibast)
wields a ceremonial silk scarf (yaylig) in the right hand, utilizing it as a visual signaling device to regulate
tempo, dictate choreographic shifts, and coordinate the spatial flow of the dancers. Ultimately, the
following ritual folk verses encapsulate the emotional resonance and enduring socio-cultural significance
of the Yalli tradition within Nakhchivan's wedding heritage:

Oynamaqdan 6trii nego sinoado,

Ana, baci qolbi tiziildii burda.

Dindi “Naxg¢ivan1”,

Dindi yenas do,

“Naxgivan yallis1” diiziildii burda [6, 302] .

So many hearts have been broken here,

Mother and sister hearts have been torn apart here.

The “Nakhchivan” has sounded,

It has sounded once again,

The “Nakhchivan Yalli” has been arranged here.

On the second day of the wedding, in the evening, representatives of the bride’s family would visit
the groom’s house and invite him to dance. This custom is locally referred to as bayin oynadilmasi
(“making the groom dance”). During this ritual, bay torifi (praise of the groom) is performed, and the
groom’s maternal uncles, paternal uncles, and close relatives present him with ceremonial gifts (xslot).
The henna ceremony (x1na morasimi) is also held on the second day of the wedding. In the Sharur district,
this ceremony is traditionally organized in the evening. The henna is first prepared in one household and
applied to the groom’s hands. The same henna is then taken to the bride’s house and applied to her hands
as well. Upon the groom’s family’s arrival at the bride’s house, music and dancing are performed in
accordance with tradition. Subsequently, all participants take turns applying henna to their hands. Finally,
henna is applied to the bride’s hands and feet. While applying henna to the bride, young participants
perform hahyhshta (haxista), a traditional form of ritual chant:

Gedin deyin anasina, hakhishta! Go and tell her mother, hahyhshta!
Ellere khina yakhallar, hakhishta! Henna is applied to the hands, hahyhshta!
Versin mene qizini, hakhishta! Give me your daughter, hahyhshta!

Tellere khina yakhallar, hakhishta! [2,76] Henna is applied to the hair, hahyhshta!

Araba bizim olaydi, hakhishta, If only our carriage were ours, hakhishta,
Yuku qizil olaydi, hakhishta. If only its load were gold, hakhishta.
Yarla khechen gunlerin, hakhishta, Those days spent with the beloved, hakhishta,

Gecesi uzun olaydi, hakhishta. [1, 293]  If only their nights were long, hakhishta.

According to informants, this tradition is also practiced in the Ordubad district. The second day of
the wedding is referred to as the henna night, henna party (xina gecosi). Only women participate in this
ceremony. From morning until evening, participants engage in singing, dancing, and festive celebration.
Later, they go to the bathhouse (hamam). After returning, a communal meal is organized. Once the meal
is finished, the women resume singing and dancing, after which henna is applied to their hands in
accordance with tradition.

The henna night (xinayaxdr) ritual cycle is further enriched by traditional Zaxista antifonal vocal
performances and various elements of staged folk theater. Among the most celebratory and entertaining
of these dramatizations are the Qilig dayisdirma ("Role-Change" / Costume Transformation) and the
Galin ("Bride") performances. Characterized by ludic gender inversions and theatrical mimicry, these
domestic folk plays perform a dual function: they amplify the festive atmosphere while structurally
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easing the bride's emotional transition from her maternal home to her new household through communal
humor and collective participation. According to the studies of folklorist M. Mommadova [9,155-156;
10, 112—-114], such role-changing performances characteristic of the Nakhchivan region of Azerbaijan—
particularly Shahbuz, Sharur, and Ordubad districts—can also be found in Anatolia. These performances
constitute an important element of the henna night tradition, contributing significantly to the amusement
of participants and creating an atmosphere of joy, laughter, and communal entertainment during the
ceremony.

The most engaging elements of wedding celebrations are the traditional games performed during
the ceremony. In particular, on the evening of the first wedding day, a number of performances and
theatrical games are staged through role-changing practices (qiliq doyisdirma), during which participants
enact humorous and entertaining scenes in the ceremonial space.

In addition, various other traditional games and customs performed during wedding ceremonies
include Asma-kasma, bayin oynadilmasi and bay torifi (groom-related performances), Sax gatirma, bayin
ogurlanmasi (kidnapping of the groom), gabaq kasma, and cidir yarislar: (horse racing competitions),
among others [7, 147-149]. Furthermore, games such as Uziik-Uziik, Qizbasi, and Oglanbasi are also
played during wedding festivities [8, 26]. As can be observed, Azerbaijani wedding ceremonies are
distinguished not only by their ritual traditions but also by a rich repertoire of playful, entertaining, and
socially engaging games that contribute to their cultural vibrancy and memorability.

The third day of the wedding cycle culminates in the bride's formal relocation from her maternal
home to the groom’s household. Adhering to regional customary protocols, the groom does not join the
bridal escort procession. Upon her departure, a sequence of highly symbolic parental rituals unfolds: the
bride’s father-in-law places monetary tokens in her palms, wraps her hands with a ceremonial scarf, and
temporarily replaces her head covering with his own male cap (papak). In a gesture of institutionalized
reciprocity, the bride’s family counters this act by presenting a monetary gift (namor) to the father-in-
law. Concurrently, the bride’s family prepares designated ceremonial trays (xon¢a) filled with traditional
confectionery and delivers them alongside the bride. A pivotal zoomorphic symbol in this procession is
a white hen decorated with a red ribbon. Crucially, this hen must be carried by a young boy—a gendered
ritual practice believed to secure the seamless transfer of familial prosperity, fertility, and abundance
(ruzi-barakat) to the groom's household. For this transition, the bride's mother also prepares a sacred
bridal veil (duvaq). Micro-regional fieldwork highlights specific ritual variations within the zone; for
instance, according to Ordubad traditions, as the bride crosses her parental threshold, a sieve (a/2k) is
placed beneath her feet with a lit candle positioned underneath it, structurally enacting a domestic
blessing for domestic order and spiritual enlightenment. This practice symbolizes the illumination of the
bride’s path and her future life [4,32]. As noted by informant Vafa Taghieva [ 1.5, members of the
groom’s party traditionally take various household items such as bowls, spoons, and forks from the
bride’s house. During the bridal precession, these utensils are struck together to produce loud sounds
along the way. This practice is believed to ward off evil forces and protect the bride during her transition.

Beyond its elaborate structural stages, the Azerbaijani wedding cycle is deeply intertwined with
various divinatory practices and vernacular beliefs that safeguard domestic harmony. A prominent ritual
occurs immediately upon the bride’s arrival at the threshold of the groom’s residence, where a ceramic
plate is positioned beneath her feet. The bride is expected to shatter the vessel in a single attempt;
successful execution of this act is culturally interpreted as an omen forecasting her future matrimonial
authority, resilience, and executive influence within the new household hierarchy. Concurrently, the
fragmented shards of the broken plate are collected by the single women of the community, who place
them beneath their pillows under the sympathetic magical belief that it will induce prophetic dreams
revealing their future spouses. In a parallel prognostic ritual, unmarried women write their names on the
sole of the bride's wedding shoes. Within local folklore, it is believed that the individual whose name
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fades or wears away first due to the friction of the wedding dances will be the next to transition into
marriage. Collectively, these domestic sub-rituals highlight how the wedding space functions as a
mechanism for both securing the bride's status and managing the marital anxieties of the community's
youth.

Another salient custom surrounding the bride’s departure from her natal residence is rooted in the
belief that she acts as a structural conduit of spiritual blessing and material abundance (xeyir-barakat) to
her conjugal home. As the bridal party departs, members of her family shower the groom’s entourage
with flour (un). Within the framework of agrarian ritual symbolism, this act of dusting serves as a potent
sympathetic mechanism to induce prosperity, economic security, and marital fertility. Concurrently, a
stone is ceremonially placed in the bride’s palm, accompanied by the ritual aphorism: “Bride, be as heavy
as this stone; when this stone speaks, you shall also speak.” In local ethnographic contexts, "heaviness"
(agwrbasliliq) denotes dignity and emotional maturity; thus, this mineralogical metaphor functions as a
normative social control mechanism, structurally wishing for the bride to embody emotional resilience,
patience, stability, and discretion within her new familial hierarchy[2,32]. The morning following the
bride’s relocation initiates the duvagqapma (veil-lifting) ceremony, a pivotal post-liminal rite of passage.
According to ethnographic field data obtained from local informants [1; 2], specific culinary protocols
dictate this event in the Ordubad region, requiring the preparation of traditional dishes such as gayganaq
(a sweet dense omelet) and cilov (a specialized rice pilaf variant), alongside various confections
synthesized primarily from eggs and honey. Concurrently, in the Nakhchivan core area, a specific ritual
confectionery known as ziratov—crafted from rice flour and sugar—is prepared for the occasion.
Produced exclusively by the bride’s mother and delivered to the conjugal home on the day of the
ceremony, the consumption of these high-calorie, egg- and honey-based foods by the bride functions as
a ritualized mechanism intended to facilitate vitality and transition. The social composition of the
duvagqapma is predominantly matricentric, attended chiefly by middle-aged and elder women who
engage in communal dining and festive celebrations. Subsequently, the bride, adorned in full nuptial
attire, is integrated into the ceremonial assembly. The climactic unveiling is enacted with heightened
symbolic intentionality: a young boy removes the bride’s veil utilizing two intersecting rolling pins
(oxlov). This removed veil is then systematically cast onto a nearby mulberry tree (fut agact), where it
remains suspended until dusk. Within local ecological folklore, the mulberry tree serves as an axis of
fertility, longevity, and material abundance; thus, this botanical investment metaphorically codes wishes
for the bride's enduring prosperity and reproductive fecundity. In the Sharur district, a micro-regional
variation shifts focus toward economic transparency: on the day of the duvagqapma, the bride’s dowry
(cehiz) is transported within a ceremonial trunk and positioned at the geometric center of the gathering,
undergoing a structured public display that reinforces inter-familial socio-economic contracts [ 1:2; 1:4].

Conclusion

Wedding ceremonies, holding a paramount position within Azerbaijani folklore, exhibit distinct
regional variations and localized idioms across the country's diverse ethnographic landscapes. The
comprehensive ritual continuum—encompassing matchmaking (el¢ilik), engagement (nisan), nuptial
celebrations, the henna night (xinayaxdr), and the post-nuptial veil-lifting (duvagqapma) ceremony—
functions as a vital repository of the socio-cultural memory of the Azerbaijani people. In the
contemporary era, under the dual pressures of accelerated globalization and rapid urbanization, these
vernacular practices face a visible trend toward structural standardization and cultural homogenization.
Nevertheless, micro-regions such as Nakhchivan, Sharur, Ordubad, and Karabakh demonstrate
remarkable cultural resilience, actively preserving their idiosyncratic ethnographic markers. These
regional particularities manifest not only in the spatial structure and performative dimensions of the
rituals but also in the embedded belief systems, ludic folk plays, and normative behavioral patterns. This
study demonstrates that while certain ritual components maintain their vitality in contemporary everyday

0® “MexyHapoHbIN HayYHO-UccaeoBaTenbcKu neHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 WCTOPUYECKHE HAYKH

2024 -5.99 HISTORICAL SCIENCES

life, others are progressively receding into obsolescence due to ongoing macro-social transformations.
Consequently, primary data harvested through rigorous ethnographic fieldwork and personal archival
documentation are indispensable for preserving this endangered intangible cultural heritage and
integrating it into broader academic discourse. Ultimately, the findings underscore that Azerbaijani
wedding practices transcend a mere kinship-formation ritual system; they constitute a complex,
polyfunctional cultural phenomenon that mirrors the foundational worldview, structural social relations,
and collective identity of the community. Therefore, the systematic preservation, classification, and
intergenerational transmission of this rich heritage remain a critical priority for contemporary
ethnographic and folkloristic scholarship.
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Abstract. Marriage is a critical transitional milestone and a multidimensional institution that
restructures socio-cultural relations between families and communities. In traditional societies,
marriage rituals legitimize unions while simultaneously organizing familial structures, transmitting
intergenerational cultural values, and enhancing social cohesion. This study examines the structural
impacts of marriage rituals on family relations and social solidarity through a folkloristic lens.
Employing a qualitative research paradigm, this paper analyzes oral cultural expressions,
ethnographic fieldwork data, and the existing scholarly literature. Key ritualistic stages, including
matchmaking, engagement, dowry preparation, henna nights, wedding ceremonies, and bridal
transfers, are systematically evaluated. The findings indicate that these rituals mandate shared
familial responsibilities, consolidate kinship and community alliances, reinforce collective belonging,
and sustain cultural memory. Ultimately, marriage rituals function as vital socio-cultural
mechanisms that facilitate community integration, ensure systemic continuity, and safeguard folk
heritage.

Keywords: marriage rituals; family relations; social solidarity; cultural transmission; folk
culture.

Introduction

One of the most fundamental elements shaping the cultural fabric of societies is the body of
rituals transmitted from one generation to another. Rituals are culturally patterned actions, performed
in dramatic forms, through which communities seek to achieve desired outcomes by means of
symbolic representation. According to Durkheim, rituals constitute distinctive dramatic enactments
that revive the past and carry it into the present [9, 503-505]. Rappaport defines ritual as the
performance of invariant sequences of formal acts and utterances not entirely encoded by the
performers themselves; without performance, there can be no ritual [30, 396]. Similarly, Morris and
Van Gennep characterize rites of passage as ceremonial practices that dramatize crucial turning points
in human life, such as birth, puberty, marriage, and death, thereby marking irreversible changes in an
individual's social status. These transformations transform not only the individuals but also the
communities to which they belong [27, 392; 34, 3].

Grimes describes rites of passage as intensified and structured actions designed to acknowledge,
facilitate, or accomplish significant transformations in human life [15, 104]. Turner further
emphasizes that such rituals are performed through symbolic acts and objects intended to promote
fertility, cure illnesses, avert misfortunes, secure victory, facilitate social maturation, legitimize
leadership, and ensure economic or ecological prosperity [33, 31]. Winick, in turn, defines ritual as a
set of ceremonial behaviors rooted in traditional patterns and incorporating references to supernatural
powers, beliefs, or magical elements [35, 460-461].

Among these rites, marriage occupies a particularly significant position, as it constitutes a
collective experience that unites not only individuals but also families and wider communities.
Marriage rituals symbolize the transition from childhood to adulthood while simultaneously serving
as social arenas in which norms, values, and collective identities are reproduced and reaffirmed.
Arnold van Gennep, whose pioneering work on rites of passage remains foundational, conceptualizes
marriage as a three-stage process consisting of separation, transition, and incorporation, each
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reflecting a transformation in social status [34, 10-11]. From this perspective, marriage is not merely
a personal decision but a complex socio-cultural institution encompassing a series of symbolic,
cultural, and social processes. Likewise, Emile Durkheim highlights the role of collective rituals in
generating social cohesion and reinforcing collective consciousness [9, 424]. These theoretical
approaches demonstrate that marriage rituals should be understood not simply as traditional
ceremonies but as significant mechanisms through which social structures are maintained and
strengthened.

The marriage process typically comprises a sequence of ritual stages, including marriage
proposal ceremonies, matchmaking and mediation practices, engagement rituals, dowry exhibitions,
wedding preparations, henna-night ceremonies, wedding celebrations, bridal transfer rituals,
unveiling ceremonies, hand-kissing rituals, and post-wedding visitation customs [23, 67-81]. These
practices are carried out through the collective participation of families rather than individuals alone.
Consequently, marriage rituals contribute not only to the formation of personal identities but also to
the construction and reaffirmation of collective social identities. During the performance of these
rituals, kinship, neighborhood, and community networks become actively engaged, fostering patterns
of cooperation and social solidarity.

This study aims to examine the influence of marriage rituals on family structures and social
solidarity. Drawing upon oral historical sources, ethnographic fieldwork, and the relevant scholarly
literature, the research investigates marriage rituals practiced within traditional Turkish communities.
Furthermore, it evaluates the contributions of these rituals to family relations and broader social bonds
within a comprehensive theoretical framework.

Theoretical Framework

Marriage rituals should be understood not merely as processes of individual and familial union
but also as social arenas in which cultural identity and social structure are reproduced and reaffirmed.
Within this framework, rites of passage function as cultural codes that maintain social order and
prepare individuals for their new social statuses.

Arnold van Gennep, conceptualizes rites of passage as a three-stage process consisting of
separation, transition, and incorporation [34, 10-11]. Within this model, marriage acquires meaning
as a social threshold through which individuals move from one social identity to another. In the
context of marriage, marriage proposal and engagement ceremonies represent the stage of separation;
wedding preparations and bridal transfer rituals correspond to the transitional stage; while the
wedding ceremony itself and the bride’s integration into her new household signify incorporation.

Victor Turner further emphasizes the liminal nature of ritual. According to Turner, rituals such
as marriage place individuals in a state of liminality, during which they temporarily exist between
established social positions and redefine their relationship with the wider community [32, 94-113].
The symbols performed and displayed during this phase reconstruct the individual's status, identity,
and social affiliations, thereby facilitating the transition to a new social role.

Emile Durkheim argues that rituals bring individuals together, generate collective
consciousness, and thereby contribute to the maintenance of social order [8, 374]. Marriage rituals
exemplify this function by regulating not only the private lives of individuals but also their public
forms of belonging. Wedding ceremonies typically involve the participation of extended kin,
neighbors, and community members, transforming the ritual into a collective social event that
reinforces social cohesion and communal solidarity.

Pierre Bourdieu’s concepts of habitus and symbolic capital also provide a valuable framework
for understanding marriage rituals [3, 101-103]. According to Bourdieu, marriage constitutes a social
arena in which families display and negotiate their social and cultural capital. Elements such as
dowries, wedding attire, ceremonial feasts, and gift exchanges function not merely as aesthetic
expressions but also as markers of social status and cultural identity. Consequently, marriage rituals
reinforce both collective belonging and symbolic distinctions within society.

Although Anthony Giddens notes that the institution of marriage has undergone significant
transformations in modern societies, increasingly shaped by individual choice and personal
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autonomy, he also emphasizes that marriage continues to operate as a collective practice in many
traditional communities [ 14, 274]. While such transformations may alter the form and expression of
ritual practices, they do not eliminate their social functions. Traditional marriage rituals remain
important mechanisms through which cultural memory is preserved, social norms are reproduced,
and collective identities are sustained.

In theoretical terms, marriage rituals can therefore be regarded as cultural texts that embody not
only interpersonal relationships but also the structural codes of society itself. Through their symbolic
and performative dimensions, these rituals contribute to the reconstruction of social order, the
definition of social relationships, and the intergenerational transmission of cultural values. As such,
they continue to serve as significant mechanisms for maintaining cultural continuity and social
integration.

Methodology

This study is based on a qualitative research design. In order to examine the effects of marriage
rituals on family relations and social solidarity, both written folkloric sources and data obtained
through oral history interviews and ethnographic fieldwork were utilized. The research was conducted
from an interpretive perspective, enabling an in-depth analysis of cultural practices within their socio-
cultural context.

Data Collection: The research data were obtained from three principal sources:

Folkloric Texts and Written Sources: The study draws upon wedding-related materials
published in the Folklore Anthologies compiled by the Institute of Folklore of the Azerbaijan National
Academy of Sciences [4; 5; 11; 13; 16]. In addition, the studies conducted by M. Memmedova [20;
21; 22; 23; 24; 25] on marriage rituals in Azerbaijan and Anatolia, including marriage proposal
ceremonies, matchmaking practices, wedding customs, and bridal veil traditions, were used as
important comparative sources for examining marriage traditions in the region. Furthermore, local
ethnographic studies conducted in Azerbaijan and Tirkiye [17; 19; 28], collections of folk-cultural
materials [1; 2; 12], narratives concerning wedding ceremonies, and relevant scholarly publications
[6; 7; 26] were incorporated into the content analysis.

Oral History Interviews: In-depth interviews were conducted with informants from different
age groups who had directly witnessed or participated in marriage ceremonies in the Nakhchivan
Autonomous Republic of Azerbaijan (the districts of Sharur, Ordubad, and Kangarli; and the villages
of Nus-Nus, Aylis, Givrag, and Anabat) as well as in the provinces of Sivas and Amasya in Turkiye
(Merzifon district, Agsungur village). Participants shared their experiences, observations, and
knowledge regarding various stages of the marriage process and ritual practices.

Field Observations: Traditional wedding ceremonies held between 2023 and 2025 were
observed in their natural settings. Particular attention was paid to ritual stages such as wedding
preparations, henna-night ceremonies, bridal transfer practices, dowry exhibitions, and unveiling
ceremonies. These observations were carried out through participant observation, allowing for the
direct documentation of ritual performances and social interactions.

Data Analysis: The collected data were analyzed using qualitative content analysis. Recurring
motifs, ritual roles, symbolic elements, and patterns of social interaction were identified and
categorized, with particular emphasis on their functions in relation to family structures and social
cohesion. Van Gennep’s model of rites of passage and Turner’s concept of liminality served as the
principal theoretical frameworks guiding the interpretation of the data. Finally, written sources and
fieldwork data were integrated through a comparative analytical approach. Marriage rituals
documented in Azerbaijan and Anatolia were examined in parallel in order to identify both shared
cultural patterns and locally specific practices.

Marriage Rituals and Family Solidarity in Azerbaijan

In Azerbaijani culture, the marriage process extends far beyond the union of a bride and groom.
At its core lies the integration of two families through mutual trust, solidarity, and social approval.
Traditionally, marriage is structured through a sequence of interconnected rituals, including marriage
proposal ceremonies (qiz isteme), matchmaking (elchilik), engagement, wedding preparations,
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henna-night ceremonies, bridal transfer rituals (qiz kochurme), the wedding feast (toy), bridal
reception ceremonies, unveiling rituals (duvaq gapma), and post-wedding visitation customs
(ayaqachdi) [23, 67-81].

Marriage Proposal Ceremony: The marriage proposal ceremony is traditionally conducted by
respected elders representing the groom’s family. The meeting involves not only the prospective
groom but also members of his extended family [I-9]. This practice reflects the collective rather than
purely individual nature of marital decision-making in Azerbaijani society.

Traditionally, the ceremony begins with the mediation of community elders. One of the elders
formally addresses the bride’s family by declaring: “By the command of God and the law of the
Prophet, we have come to your door.” The bride’s family offers tea as a gesture of hospitality, while
the groom’s family states its intention before accepting the refreshment. Through metaphorical
expressions such as “The flower from you, the vase from us,” they communicate their wish to
establish kinship ties between the two families. Once the bride’s family indicates its consent, the
elders negotiate the agreement. Following the approval of both parties, the leading elder of the
groom’s family presents a symbolic monetary gift and formally receives the bride’s consent. Sweet
tea is then served, and participants express blessings for the couple and the newly established kinship
bond. At the moment of consent, a red veil is traditionally placed over the bride’s shoulders,
symbolizing her transition into a new social status [16, 58; 23, 69].

Dowry Exhibition: The preparation of the dowry constitutes both an economic and a cultural
responsibility for the bride’s family [I-6]. Beyond its material value, the dowry serves as a symbolic
representation of the bride’s labor, the cultural capital of her family, and her social status within the
community. The dowry exhibition functions as a social arena in which collective solidarity among
women coexists with forms of symbolic competition. Through the display of handcrafted items,
household goods, and family heirlooms, cultural values and expectations concerning womanhood,
family honor, and domestic competence are publicly communicated.

Wedding Celebrations: The wedding feast represents the culmination of social integration
within the marriage process. Particularly in rural communities, village weddings are organized as
large-scale communal events involving extensive participation from relatives, neighbors, and fellow
villagers [I-5]. Community members voluntarily contribute labor, food, resources, and organizational
support. Meals are prepared collectively, houses and ceremonial spaces are decorated, and guests are
hosted through shared efforts [I-1]. Such practices reinforce communal cooperation, mutual
assistance, and collective responsibility, transforming the wedding into a powerful expression of
social solidarity.

Henna-Night Rituals and Hakushkalar: The henna-night ceremony combines celebration and
emotional farewell. The application of henna symbolizes the bride’s departure from her parental home
and her transition into married life. Folk songs, lament-like verses, and ritual expressions known as
hakushkalar play a central role in this ceremony [22, 106-118; 24, 149-159]. These performances
preserve emotional and cultural continuity between generations while reinforcing collective memory.

For example, songs beginning with verses such as “Ana men gelin kochurem...” / “Mother, I
am leaving as a bride...” [[-7] express not only an individual's emotional separation from her family
but also a broader cultural transition from one social status to another. Through such symbolic
performances, personal experiences become embedded within shared cultural narratives.

Taken together, these rituals clarify the distribution of responsibilities among family members,
strengthen kinship networks, and facilitate the intergenerational transmission of cultural values.
Consequently, marriage rituals function not merely as ceremonial practices but also as important
mechanisms through which family solidarity and cultural continuity are maintained within
Azerbaijani society.

Marriage Rituals and Social Cohesion in Anatolia

Marriage rituals in Anatolia are characterized by a rich symbolic structure and a multilayered
ceremonial framework. Although local variations exist across different regions of Tiirkiye, the
fundamental sequence of rituals remains largely consistent, typically including marriage proposal
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ceremonies, the formal promise ceremony (soz kesme), engagement, dowry preparation, henna-night
rituals, wedding celebrations, bridal transfer ceremonies, and the wedding night [I-3]. These rituals
serve not only to formalize the union of two individuals but also to reinforce social ties and collective
cultural values.

Promise Ceremony (Soz Kesme) and Engagement: The promise ceremony represents the first
formal meeting between the two families and marks the public recognition of the intended marriage.
Family elders play a central role in the proceedings and are often responsible for negotiating and
confirming the agreement. Ritual expressions beginning with the phrase “Allahin emri, peygamberin
kavliyle...” / “By the command of God and the word of the Prophet...” [I-10] emphasize that marriage
is perceived not merely as a secular contract but also as a union endowed with religious and moral
significance. Through this ceremony, the families publicly affirm their commitment to establishing
long-term kinship relations.

Dowry Display and Cultural Transmission: The preparation and display of the dowry constitute
important expressions of women's labor, creativity, and cultural knowledge. Relatives, neighbors, and
community members visit the bride’s household to participate in the ritual of viewing the dowry
(cheyiz gorme) [I-2]. Handmade items such as carpets, lacework, embroidered textiles, and quilts are
not only valued household possessions but also tangible manifestations of intergenerational cultural
transmission. Through these objects, traditional skills, aesthetic preferences, and family values are
preserved and communicated to future generations.

Henna-Night Ceremony: The henna-night ceremony occupies a distinctive place within the
Anatolian marriage tradition, combining elements of celebration, emotional farewell, and symbolic
transition. During the ritual, a red veil is placed over the bride’s head while female relatives and
friends apply henna to her hands. Folk songs are an essential component of the ceremony, often
expressing themes of separation, longing, and transition. One of the most widely known examples
begins with the verse:

“Yuksek yuksek tepelere ev kurmasinlar...” / “May they not build homes on high, lofty hills...”
[1-3].

Such songs symbolize the young woman’s departure from her parental household and her
incorporation into a new familial and social environment. Consequently, the henna-night ritual
functions as both an emotional and cultural mechanism for negotiating this significant life transition.

Wedding Ceremony and Bridal Transfer: On the wedding day, members of the groom’s family
traditionally proceed to the bride’s home accompanied by music performed on drums and wind
instruments. Before the bride leaves her family home, a symbolic act of resistance often takes place:
a younger male relative may block the doorway and refuse passage until he receives a small monetary
gift [I-11]. This ritualized negotiation reflects a playful yet meaningful form of social exchange
between the two families. Beyond its humorous dimension, the practice symbolizes the social value
of the bride and the formal transfer of responsibility from one family to another.

Community Participation and Social Solidarity: Marriage ceremonies in Anatolia are
characterized by extensive community involvement. Throughout the preparation process, relatives,
neighbors, and members of the local community actively contribute to organizing the event. Food is
prepared collectively, ceremonial spaces are arranged, and guests are welcomed through shared
efforts [I-11]. Such forms of cooperation strengthen interpersonal relationships and sustain traditions
of mutual assistance within the community. As Giddens notes, rituals continue to function as
important mechanisms for producing and maintaining social belonging in traditional societies [15,
59].

Taken as a whole, Anatolian marriage rituals serve not only as ceremonial expressions of marital
union but also as powerful instruments of social integration. By fostering cooperation, reinforcing
kinship networks, and facilitating the transmission of cultural knowledge, these rituals contribute
significantly to the preservation of collective identity and social cohesion.

Comparative Evaluation of Marriage Rituals in Azerbaijan and Anatolia
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Marriage rituals constitute cultural practices that facilitate not only the union of two individuals
but also the strengthening of social bonds among families and communities. Visits, gift exchanges,
communal meals, and collective celebrations performed throughout the ritual process reinforce
kinship relations and promote intergenerational communication. Through these practices, networks
of social solidarity are strengthened, individual social identities are validated, and cultural values are
transmitted across generations. Furthermore, the participation of diverse social groups in the ritual
process fosters cooperation and mutual assistance, transforming marriage into a mechanism for the
reproduction of collective belonging rather than merely a private union.

Although marriage rituals in Azerbaijan and Anatolia reflect common historical and cultural
roots, each cultural sphere has developed distinctive symbols, practices, and modes of ritual
expression. The comparative analysis reveals the coexistence of significant structural similarities and
locally specific variations.

Shared Features

Social Participation: In both cultures, marriage is understood as a relationship that extends
beyond the couple and encompasses wider social networks. Relatives, neighbors, and community
members actively participate in ritual stages such as wedding preparations, henna-night ceremonies,
and dowry displays. This collective involvement demonstrates that social solidarity is not merely an
abstract value but a practice enacted through communal participation and shared responsibility.

Collective Responsibility: Marriage-related decisions are traditionally shaped through the
involvement and approval of family elders. The prominent role played by senior family members
during marriage proposal, engagement, and promise ceremonies reflects the continuing significance
of tradition, family authority, and intergenerational hierarchy within both societies. Consequently,
individual preferences are often negotiated within broader familial and communal frameworks [34,
12].

Symbolic Ritual Practices: Ritual elements such as dowry exhibitions, henna-night ceremonies,
and bridal transfer rituals are deeply embedded in symbolic meanings in both Azerbaijan and
Anatolia. The red bridal veil, for instance, is commonly associated with auspiciousness, purity, and
the transition to married life, while the dowry functions as a visible representation of cultural capital,
family prestige, and women's labor. These symbols operate as cultural markers through which social
values and collective identities are communicated and reaffirmed.

Differences

Terminology and Ritual Sequence: Marriage rituals in Azerbaijan preserve a range of culturally
specific terms, including “xina gecosi” (henna-night ceremony), “qiz kogiirmo™ (bridal transfer),
“toy” (wedding feast), and “duvaqqapma” (unveiling ritual). In Anatolia, by contrast, terms such as
“kina gecesi”, “gelin alma”, “diigiin” and “duvak” are more widely standardized across regions.
Variations also occur in the sequence and organization of ritual stages. In certain Anatolian
communities, wedding celebrations may begin with ceremonies organized by the groom’s family,
thereby influencing the overall structure and dynamics of the ritual process.

Ritual Dramatization and Emotional Expression: Differences are also evident in the emotional
tone of ritual performances. In Azerbaijan, henna-night ceremonies are generally characterized by a
festive atmosphere dominated by music, dance, and communal entertainment. In many regions of
Anatolia, however, the emotional dimension of the henna-night ritual is more strongly emphasized.
Expressions of separation, homesickness, and familial attachment are often conveyed through lament-
like songs, tears, and highly dramatized performances. This distinction suggests that similar ritual
forms may embody different cultural codes of emotional expression and social communication.

Food Culture and Hospitality Practices: Food and hospitality constitute important dimensions
of wedding rituals in both cultural contexts. Azerbaijani wedding feasts frequently feature meat-based
dishes such as plov, sovuz, dolma, and kebab [34, 12]. In Anatolia, wedding menus are generally
shaped by regional culinary traditions and may include rice dishes, soups, pastries, desserts, and
various meat-based specialties [I-12]. These variations reflect the influence of local ecological
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conditions, economic structures, and agricultural-pastoral modes of production on cultural
representation and ceremonial practices.

General Assessment: Despite regional differences in terminology, ritual performance, and
symbolic expression, marriage rituals in both Azerbaijan and Anatolia fulfill comparable social and
cultural functions. They accompany the transformation of individual identity, redefine social
belonging, strengthen kinship networks, and facilitate the transmission of cultural knowledge, values,
and emotions across generations. In this respect, marriage rituals serve as important mechanisms
through which cultural continuity and social cohesion are maintained.

From a folkloristic perspective, marriage should therefore be understood not merely as a
personal event but as a living domain of collective memory in which cultural traditions are preserved,
negotiated, and reproduced. Through their symbolic, performative, and integrative dimensions,
marriage rituals continue to play a vital role in sustaining the cultural and social fabric of both
Azerbaijani and Anatolian communities.

Conclusion

This study set out to examine the socio-cultural functions of marriage rituals in Azerbaijani and
Anatolian cultures through a comparative perspective. Drawing upon fieldwork data, oral history
interviews, written folkloric sources, and relevant theoretical approaches, the findings demonstrate
that marriage rituals constitute far more than a contractual arrangement between individuals or a
religious obligation. Rather, they represent symbolic and functional cultural domains through which
social continuity, collective identity, and cultural values are maintained and reproduced.

The analysis reveals that, in both cultural contexts, marriage functions as a rite of passage
through which individuals acquire new social statuses and redefine their position within society.
Consistent with Van Gennep’s three-stage model of rites of passage, separation, transition, and
incorporation, marriage rituals in both Azerbaijan and Anatolia continue to embody culturally specific
forms of these transformative processes. Through their symbolic and performative dimensions, such
rituals contribute to the reinforcement of social solidarity, the transmission of cultural knowledge
across generations, and the preservation of communal norms and values.

The findings also indicate that marriage rituals provide an important framework for examining
issues related to gender roles and cultural agency. Women's contributions to dowry preparation,
henna-night ceremonies, and wedding organization occupy a central position within the ritual process.
While these practices may contribute to the reproduction of traditional gender structures, they
simultaneously demonstrate the active role of women in preserving, transmitting, and reshaping
cultural memory [29, 77-78]. In this respect, marriage rituals function as cultural arenas in which
both continuity and transformation are negotiated.

The comparative analysis further shows that local practices such as Henna night, Bridal
procession and Wedding in Azerbaijan, as well as the diverse wedding traditions observed across
Anatolia, continue to preserve their vitality despite ongoing social and cultural change. While the
similarities between these traditions point to a shared Turkic cultural heritage, the differences reflect
the distinctive historical experiences, local identities, and social structures that have shaped each
cultural environment.

Ultimately, marriage rituals remain powerful cultural mechanisms that nurture collective
memory, reinforce social belonging, and integrate individuals into the wider social order. Rather than
being regarded as ethnographic remnants of the past, these rituals should be understood as dynamic
and living cultural codes that continue to adapt to changing social conditions while preserving their
core social functions.

Future studies may further contribute to this field by examining the transformation of marriage
rituals in contemporary urban settings, the impact of digital communication technologies on ritual
practices, and the changing roles of younger generations in the transmission of cultural traditions.
Such research would provide valuable insights into the ways in which traditional ritual structures are
negotiated and reinterpreted in the context of modernization and globalization.
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Abstract: The article discusses current issues in the tourism sector of the economy. Based on
the works of Tajik scientists, a model of taxonomic units of recreational zoning has been developed
for the Fergana tourist and recreational zone, and there are 4 tourist recreational areas have been
identified in this territory - the Left Bank Syrdarya tourist and recreational region, the North-Eastern
mountaineering tourist and recreational region, the Right Bank tourist -recreational area and
Southwestern tourist and recreational area, which are distinguished by different tourist and
recreational resources, different conditions for the development of tourism, including transport
accessibility of tourist sites, development of tourist infrastructure, etc.

Key words: tourist and recreational area, Fergana tourist and recreational zone, tourist and
recreational resources, tourism objects, Tajikistan.

Introduction

In recent decades, in Tajikistan, the tourism industry has been a developing industry in the
country, which is currently developing rapidly. During the civil war that came in the 1990s, foreign
tourists practically did not visit Tajikistan for security reasons. However, after 1997, at the end of the
civil war, the tourism industry gradually developed and the mid-2000s can be called the beginning of
a qualitatively new level of tourism development, as the quality of tourist services reached a new
level, and the country’s tourism infrastructure was developed.

The tourism sector, along with hydropower and mining, is considered by the government of
Tajikistan as a priority area on which high hopes are pinned.

The authorities have identified more than 20 types of tourism with good development potential,
and all of these types are in one way or another connected with mountainous areas. This is natural,
because 93% of the country’s territory is occupied by mountains, and foreign tourists can be attracted
by exotic mountain landscapes.

To promote and popularize the tourism sector, the authorities adopted the “Tourism
Development Strategy for the period until 2030 in 2018. The same year was declared the Year of
Tourism Development, then it remained a priority for the next three years: 2019-2021. By decree of
the President of the country, they were declared “Years of Rural Development, Tourism and Folk
Crafts”.

Main results

Analysis of tourist and recreational activities in a spatial context by region of the country
showed that the western part of the Fergana tourist and recreational zone is an attractive territory for
tourist and recreational activities is richer in the presence of natural, climatic, historical, cultural and
socio-economic recreational resources in comparison with other tourist recreational areas of the
country.

Currently, the zoning of the territory of the country or its parts is based on various methods, of
which there are more than 10, for example, one of the earliest attempts at zoning was put forward by
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M.V. Chetyrkin. [1], who proposed dividing the territory of Tajikistan into four main zones: Upper
Amu Darya region, Eastern Pamir, Kukhistan, Leninabad region. This division was based mainly on
the relationship between geography and agriculture, was applied in 1943 and was the very first
attempt to zone the territory of Tajikistan, which in those years was called the Tajik SSR.

Another original natural zoning was the zoning proposed by K. Sh. Dzhuraev , when he
proposed to describe areas in accordance with natural features. According to this zoning, it was
proposed to divide Tajikistan into nine natural zones: 1) Western Pamir, 2) Eastern Pamir, 3)
Mountain Karategin , 4) Kulyab zone, 5) Vakhsh zone, 6) Kabadian zone, 7) Gissar zone, 8) Mountain
Zeravshan, 9) Fergana zone [2]. But at the same time, as mentioned above, this zoning is a natural
zoning and does not provide an understanding of the delimitation of territories according to tourist
and recreational criteria.

Muhabbatov Kh.M. proposed another type of recreational zoning for the territory of Tajikistan,
according to which he divided the entire territory of Tajikistan into four recreational regions [3-5]:

I — Northern Tajikistan, which included the western territory of the Fergana Basin and the
extreme eastern part of the Hungry Steppe.

IT — Central Tajikistan, including the Gissar , Zeravshan and Turkestan mountain ranges.

IIT — Southwestern Tajikistan, which included the Yavan, Kulyab , Dangara and Gissar valleys.

IV — Pamir Tajikistan, which includes a huge mountainous area with 11 mountain ranges.

This division of the territory relative to recreational zoning, in our opinion, is the most accurate,
since it takes into account the tourist and recreational capabilities of each of the identified recreational
areas.

Based on theoretical developments [6, 7], we have developed the following system of
taxonomic units for recreational zoning of the Fergana tourist recreation zone ( see Fig. 1).

Macro-level tourist and recreational territory J
. . |

Tourist and recreational zone J

. . W

Tourist and recreational area J

. . o ‘\
Tourist and recreational subdistrict (area) J

: . . |

Tourist and recreational microdistrict J

Tourist and recreation center

Figure 1 - Taxonomic units of recreational zoning of the Fergana recreational territorial system.

Thus, the entire territory of the Republic of Tajikistan is a macro-level tourist recreational
area territory.
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Tourist and recreational zone (TRZ) (Zerafshan, Fergana, Kulyab , Vakhsh , Gissar TRZ).
Among other RTZs, the Fergana zone is a vast territory with an area of over 12 thousand km 2, in
which there are tourist recreational systems of all administrative regions, including aquatic , linearly
ordered, oasis and local. They perform various functions to meet the recreational needs of the
population of Tajikistan, and they are characterized by the commonality of basic economic, historical,
cultural, and natural conditions for the development of tourism and recreation.

Tourist-recreational area is a territorial unit designated for tourism management planning; a
tourist-recreational area includes, in parallel with tourism, a number of other functional homogeneous
systems: agricultural systems, small recreational farms that ensure the activities of recreation and
tourism enterprises. This classification includes the following tourist and recreational areas - South-
Western, Right Bank, North-Eastern mountaineering, Left Bank and Syrdarya.

Tourist and recreational subdistrict is a territorial unit that specializes in certain types of
tourism; this unit is characterized by the general use of recreational resources, unified management
and service network (Shakhristan, Istaravshan , “ Khavatag ”, “ Zumrad ).

A tourist and recreational microdistrict is a territory on which enterprises or groups of
unrelated enterprises or recreational areas are located (for example, the reservoir Bakhri Tojik).

A tourist and recreational point is the lowest link in the system of taxonomic units of
recreational zoning. This link appeared relatively recently in the field of tourism and recreational
activities; in the Fergana Valley under study it is represented by recreational parcels - land plots
owned by households that are used to provide tourist and recreational services to visitors or recreation
for family members. Parcels are located within a radius of 2-6 km from each other and specialize in
the production of fruits and vegetables, meat and milk, that is the main products consumed by tourists.

When developing tourist and recreational zoning, we took into account the following features:

e natural-geographical characteristics of the territory of the Fergana TRZ as a whole and
characteristics of each type of tourist and recreational territory, in particular the levels of
anthropogenic impact on the nature of basins, oasis -water areas and mountain valleys, the presence
of various tourist resources, opportunities and ease for use, level of infrastructure development,
including tourism and recreation;

e The division of tourist and recreational zones we propose represents the first scientific and
practical development for tourism and recreational activities in the western part of the Fergana Valley.
The identified 4 tourist and recreational territories have tourist and recreational resources of varying
importance, various conditions for the development of tourism, including the possibility of
developing tourism infrastructure, transport accessibility to tourist sites, etc.

Taking into account the above taxonomic division, we have identified four tourist recreational
areas:

I - Left Bank Syrdarya tourist recreational area is well developed.

IT - North-Eastern mountaineering tourist recreational area, which has average development.

IIT — Right Bank tourist recreational area is poorly developed.

IV — Southwestern tourist recreational area is poorly developed.

I - Left Bank Syrdarya tourist recreational area is well developed.

It occupies the main historically developed territory of the Fergana TRZ, geomorphologically
it is a foothill plain and has complex contours. In the western part of the Fergana zone, it extends 60
km towards the Turkestan range, rises to 1500 m above sea level and has favorable conditions for the
development of mountaineering, research, hiking, sports, aquatic and medical tourism. In the middle
part of the territory, tourist and recreational conditions are more favorable, since the Beleshenek range
is located here, providing favorable recreational conditions for excursion activities, since it is a
narrow, flat strip 1 to 2 km long, stretching along the reservoir BakhriTojik and the rivers Syrdarya.
The center of this subdistrict is the city of Khujand. The territory of the Left Bank Syrdarya tourist
recreational region covers an area of 15 thousand 840 km 2, where, in comparison with other parts of
the study zone, a unique tourist and recreational relief is presented. On the Left Bank of the Syrdarya
there are pebble and loess plains, gently sloping foothill areas, high and low terraces, alluvial fans of
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the river. Khodjabakirgan , which were formed in the northwest by the channels of the Oksu , Isfara
and Syrdarya rivers.

The reliefs of the tourist areas of the Kanibadam , Isfara and Khujand oases were mainly formed
due to the climatic conditions of these oases [8], they are influenced by the soil cover [9], water
bodies, flora and fauna, forming unique tourist and recreational landscapes on the left bank of the
Syrdarya .

However, in the left bank part of the tourist area there are also negative climatic conditions,
including saline gray-meadow soils and solonchaks, occurrence of groundwater in many areas close
to the surface of the earth, frequent winds, high evaporation, especially characteristic of the Tajik
Sea. The development of territorial tourism and recreational activities in the left bank of the Fergana
Valley, in which a subtropical dry climate prevails, largely depends on meteorological elements and
their combinations, which have medical and biological properties, especially in the areas of basins
and oases. For the left bank zone of the tourist territory, climatic characteristics are important; they
influence both sanitary and resort activities and other types of tourist recreational activities.

The negative impact of climatic conditions in July and August (until 15.08) is a deterrent for
mountain, hiking, historical, cultural, scientific and educational types of tourism, since from 11:00 to
17:00 due to dry and hot air, tourists arriving to the tourist area from Russia and European countries,
cannot fully enjoy the tourist day. Air temperature and radiation balance on the territory of the left
bank of the Fergana tourist and recreational zone in the month of July, especially in low-mountain
and plain areas [10], reach their annual maximums, as a result of which during this period in the Isfara
and Khujand oases the frequency of sunny hot weather increases to 80 -100%. In the study area, this
leads to the fact that at noon, even under natural conditions, there is a real danger of overheating of
the body.

In the tourism and recreational activities of the Left Bank region, a special place is occupied by
the Great Fergana Canal, the Farhad Reservoir, the Tajik Sea, numerous springs and rivers used for
resort and health tourism and recreation, fishing and sports tourism.

Tourist and recreational microdistricts have different specializations, developing on the basis
of mineral water sources used in sanatorium and resort practice. The main resorts operate on the basis
of the healing mineral waters of the left bank tourist and recreational area (Obi Shifo , Oksukon ,
Chashma , Kuchak , Zumrad , Khavatag ).

The tourist and recreational significance of the Left Bank region lies in the fact that its territory
is connected with the territories of both the northern and eastern regions and the right bank region; it
is in the most favorable geographical and economic position. On the left bank of the Fergana zone
there are a large number, over 160 objects of natural, educational, aquatic, mountain-pedestrian,
business, health-improving, historical, cultural types of tourism.

In the geolandscapes of mountains, oases and basins of the Left Bank, the value of natural,
historical and cultural monuments depends on their accessibility and quality characteristics. Only in
the Tourism Center there are more than 100 enterprises associated with tourist recreational facilities
of the study area, more than 20 of them have a sports and water, trade, educational, cultural, historical
character, including: roads, tourist and recreational routes, boat stations, facilities for water sports in
hotels. The named objects on the territory of the left bank part of the study area are used not only by
tourists, recreationists, but also by the local population.

In the tourist and recreational zone of the Left Bank, tourists are especially attracted by
historical and cultural monuments of different eras, associated mainly with the development of
Muslim civilization and the life of a multinational population in Soviet times. On this basis, objective
conditions are created for the territorial development of all types and forms of tourism and
recreational activities: water, including above-water and underwater, mountaineering, medical,
educational, environmental, fishing, hunting, etc.

The Left Bank tourist recreational area is the most visited tourist area in the country: more
than 60% of the total number of tourist flows are sent here.
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From the point of view of the development of tourism and recreational activities, the western
left-bank part of the Fergana zone is more developed compared to other territories of the study zone,
since the Tourism Center is located here, as well as industrial-tourist-recreational subdistricts -
Kanibadamsky , Isfarinsky , Bustonsky , B. Gafurovsky , Gulistan, Khujand, where industrial
enterprises related to tourism and recreation are located - these are enterprises of the food industry,
processing, meat and dairy, winemaking, fruit and vegetable canning , as well as enterprises where
souvenirs and carpets are made.

Of particular interest to travelers are products such as canned fruits and vegetables, which have
interregional significance and are exported far beyond the boundaries of the study area.

Il . North-eastern mountaineering tourist recreational area , which has average development.

The center of tourism and recreational activities in this area is the regional center - the city of
Asht.

This mountainous region, particularly distinguished by the territorial organization of tourism,
belongs to the Kuraminsky ridge, partly to the southwestern Tien Shan, its area is 2785.5 km 2.

The territory of the tourist area is dominated by dissected mid- and high-mountain terrain with
small traces of ancient glaciations. The most picturesque area on the Kuraminsky ridge is the tourist
and recreational valley of the Shaidan River . Tourists and recreationists, traveling along the
Kuraminsky ridge, will visit the village of Bulak - the birthplace of Hero of the Soviet Union Tuichi
Erzhigitov , and will also get acquainted with the strip of apricot orchards. The upper reaches of the
river are called Pongozsay , the same name as the tourist area located in its valley. Pongoz is especially
attractive to tourists and recreationists due to its apricot, apple, walnut and mulberry orchards.

Near the urban-type settlement of Oksukon there is a tourist and recreational place - mud lake
Oksukon . This tourist and recreational point is a place where thousands of tourists visit for medical
and health purposes.

The tourism and recreational potential of the region has been realized only by 26%; the
reception and service of tourists from the local population is insufficiently developed due to the
weakness of the material and technical base of the Asht tourist and recreational region.

In the tourist area, little use is made of the cultural and historical resources of the western part
of the Fergana zone and its buffer territories, such as the historical and industrial territory of
Karamazor , the Dreshsay gorge , the ancient Koni-Mansur mine, which once belonged to the Arab
sheikh Mansur and where in the 10th-11th centuries. silver was mined both open-pit and underground.
These are territories that have important scientific, educational, historical, cultural, tourist and
recreational significance. The Koni-Mansur mine is a valuable object for the territorial organization
of 8-10 types of tourist and recreational activities, but as an object of territorial organization of
tourism it 1s little studied.

This tourist area is adjacent to the Tajik Sea. Tourists and recreationists of the study area can
use the vast territory of this reservoir to meet their needs. There is a sufficient variety of water
activities on the reservoir. Today, medical treatment activities are the most common in the study area,
since the neighboring territories are not adapted to meet the needs of tourists coming from all over
Tajikistan and Central Asia.

Factors that increase the attractiveness of a tourist area are:

a) the possibility of access to Kyrgyzstan and Uzbekistan;

b) the opportunity to engage in historical and cultural tourism: abandoned mines, development
of new industrial facilities (Mount Boboi Ob, Kuhi Pongoz , Andrasman );

¢) the possibility of developing hunting tourism (Kuraminsky ridge);

d) growth of commercial ties;

e) comfortable mountain-sea climatic conditions;

f) proximity to the Tajik Sea;

g) close proximity to famous mountain peaks and peaks (mountain climbing).

111 — Right Bank tourist recreational area, poorly developed.
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The tourist and recreational area in its natural, geographical, historical and cultural features,
traditions and folk crafts differs from the left bank tourist and recreational zone with its densely
populated oases - Isfara and Kanibadam ; the landscape of the study area is dominated by desert.

The area occupies most of the territory bordering the river. Syrdarya is a plain stretching for
120 km. The area of the region is 5145 ™2,

Based on geomorphological origin, the Right Bank is distinguished by types of landscapes such
as depressions filled with products of the destruction of the above-mentioned mountains. For tourist
and recreational activities, the relief conditions provide competitive advantages that are favorable for
commercial activities, since the territories are diverse: hilly, in some places cut through by deep
temporary channels of watercourses, the territory is inclined from north to south, which is of great
importance for types of mountain tourism.

In the steppe plains of Samgar , Mirzoravat and Dalverzin, external diversity plays a lesser role
than in mountainous areas. In April-May, the open steppe space on the right bank of the Fergana zone
presents greater landscape diversity than the tourist sites of Yantak and Kurusai .

In places like Akbel (in the Berdankul Gorge ), thick layers of rock salt are visible on the slopes.
The Samgar Mountains are waterless and give tourists and vacationers the impression of a barren
mountain desert. Only the southern slope of the Samgar Mountains, ending at the Tajik Sea, has small
peaks from where tourists can experience the landscape diversity of natural complexes.

Mironenko N.S. and Tverdokhlebov I.T. noted that “in mountainous areas, the highest rating
should be given to mountain peaks from which the largest number of natural complexes are perceived,
and the lowest rating should be given to mountain gorges, the greater the horizontal angle of
perception of the outside world and landscapes (maximum 360 degrees on mountain tops, minimum
0 degrees)” [11-13].

In the conditions of the mountain and valley territories of the study zone, such landscape
diversity is found on the terraces of large rivers and desert areas (Hungry Steppe) of the Fergana zone.
The remaining tourist and recreational territories have hills in the form of ridges, mountain slopes
and spurs of ridges, which are indicators of external landscape diversity, which, by their quality
indicators, attract the attention of tourists and recreationists with the convenience of horizontal and
vertical angles of perception of the external diversity of landscapes.

In the right bank part, natural resources and conditions are still poorly studied, which have not
been assessed for the territorial organization of the types and types of tourist and recreational activities
of the tourist facies of Kariyamazar , where the ancient cemeteries of Koni-Mansur, Supetau , Akbel
, Akchopa , Dalverzin steppe, Samgar ridges are located mountains The named tourist areas do not
have special landscape and tourist maps. Initially, in our opinion, it is necessary to begin with an
assessment for the organization of certain types of tourism and recreation of the limiting factors of
climatic discomfort, waters and mineral springs for sanatorium-resort, tourist and medical-
recreational, pedestrian and automobile types of tourism and recreation.

For the territorial organization of tourist and recreational activities, the promising and
underdeveloped tourist and recreational territories of the Golodnaya Steppe, located in a narrow strip
to the west of the Khujand oasis, are of particular importance, where rural, automobile, pedestrian,
cultural and historical tourism is unlikely due to the fact that the territory is highly located under
vegetable and melon crops, vineyards, orchards, located near the railway.

The center of tourism is the city of Zafarabad , which occupies an advantageous geographical
and economic position, adjacent to the Republic of Uzbekistan and the tourist center of Khujand. In
a short time, the modern cities of Zarnisor , Mastcha , Buston , Istiklol , and Gulistan appeared in
previously poorly developed territories . As objects of types of tourism, they have not yet been formed
and are objects of excursion and educational tourism for the center of tourism - the city of Khujand,
since the most important highways pass through it: Dushanbe-Khujand-Russia; Khujand-Uzbekistan,
Kyrgyzstan, Kazakhstan, China; Dushanbe-Khujand-European countries. They are of great
importance for the development of international tourism.
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Almost all the main tourist routes coincide with the main directions of the Great Silk Road,
tourist interest in which has increased in recent years in almost all countries of the Northern
Hemisphere.

Tourist and recreational factors of the attractiveness of tourist and recreational activities in the
right bank part of the Fergana zone also lie in the fact that all tourist and recreational facilities are
located within a radius of 20 to 90 km from the tourist center of Khujand. There are a number of
cultural and historical monuments here, dating from the 5th-3rd centuries BC, the 10th - 19th
centuries. AD, favorable location of mineral thermal springs, high level of service, close proximity
to transport, stable trade relations (with 120 countries), the presence of a railway network (which
began to be built in the 19th century ), ideal geographical location, comfortable mountain and aquatic
healing climate (water area of the Tajik Sea).

Taking into account the general level of these resources, the Right Bank region in the future
may become a highly developed tourist and recreational area of the Fergana zone and the Republic
of Tajikistan as a whole.

1V — Southwestern tourist recreational area, poorly developed. It includes the administrative
territories of Shakhristan , Istaravshan and neighboring regions, and has an area of about 1274 km 2.
From a geographical point of view, these areas are located in basins of the same name, isolated from
each other and, in their economic, social, climatic and natural characteristics, differ from the
previously studied I - III tourist and recreational areas. Here, from the point of view of
geomorphology, two geolandscape territories can be distinguished - the northern slope of the
Turkestan ridge and its foot, where the Shakhristan basin is located, which is a pronounced altitudinal
belt with a foothill plain and a hilly plain with raised edges, where there are deep canyons that are of
great importance for rural ethnotourism , cycling, hiking, cultural and educational, historical tourism,
mountaineering, horse riding, hiking, water sports, fishing, business tourism, health and medical
tourism.

This tourist and recreational area is located on a section of the Great Silk Road, the main road
route Dushanbe- Istaravshan -Khujand. Taking into account the historical and cultural heritage,
favorable conditions are created in the region for the development of these types of tourism, especially
international tourism.

There are significant reserves of hydromineral resources, which are basic for health tourism and
recreational activities.

This tourist area is a promising destination for the development of wine tourism based on world
famous grape varieties such as Anguri kalon ", " husayni ", " taifi ", "chilyagi".

The territory of the study area, starting from the 1st - 2nd centuries. before the Islamic period,
and then from 1929 to 2019. famous for winemaking. For more than 80 years, winemakers have been
producing exquisite drinks - wonderful wines “Tajikistan”, *“ Ganchi ”, “Ura-Tube”, which have
found recognition in the CIS countries and abroad. In 1976, at the World Wine Exhibition in Zagreb,
the Ganci brand wine received a gold medal. Currently, excursion tours are organized in Istaravshan
, introducing tourists to the rich historical heritage of this tourist area, showing the work of sparkling
wine production workshops. Tourists are also offered relaxation and picnics in the shade of the
vineyards of wineries with tasting of wine products.

An extensive network has been deployed in the area to provide various tourism services,
including hotels, museums, theaters, architectural monuments, cultural monuments, travel agencies,
excursion bureaus, cultural and entertainment institutions, and mountaineering camps.

In the future, in this tourist and recreational area, on the basis of existing tourist and recreational
resources, it is possible to organize such types of tourist and recreational activities as recreational,
health, educational, cultural, ethnocultural, pilgrimage, rural, supply, procurement, sports, as well as
enotourism, business, scientific, educational, environmental and entertainment types of tourism.

In the tourist area, the following factors of attractiveness for tourist and recreational activities
have been identified:
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a) high concentration of mountain-foothill basin plains (Shakhristan, Istaravshan) with
historical and cultural heritage;

b) location near the natural tourism resources of central Tajikistan or Kuhistan

¢) the proximity of mountain and plant resources and hunting reserves;

d) developed resort activities and tourist and recreational infrastructure;

e) the presence of resort areas “ Istaravshan ”, “ Khavatag , etc.;

f) the predominance of recreational facilities, in particular juniper forests.

However, on the territory of the Southwestern tourist recreational area There are factors that
hinder the development of tourism:

- lack of investment and weak financing;

- uneven development of tourism and recreational infrastructure;

- weakness of state support in the development of tourism and recreation;

- weak orientation of the territory for the territorial organization of specialized territories for
the development of types and types of tourism and recreation.

Conclusion

The carried out tourist and recreational zoning of the western part of the Fergana zone made it
possible to identify 4 areas: the Left Bank Syrdarya tourist recreational area, well developed and
developed; North-Eastern mountaineering tourist recreational area, which has average development;
Right Bank tourist recreational area, poorly developed; Southwestern tourist recreational area, poorly
developed.

The most developed among the selected areas is the Left Bank Syrdarya tourist recreational
area - here mainly valleys with favorable conditions for all types of recreational activities are
presented with an increase in health and medical tourism, but without significant qualitative
improvement. On the territory of this zone there are industrial enterprises associated with tourist and
recreational enterprises of the wine, canning, fruit and vegetable, meat and dairy, processing, food
industries, as well as enterprises for the production of souvenirs and carpets.

North-Eastern mountaineering tourist recreational area, which has average development - on its
territory there are opportunities for the development of cultural and historical tourism; abandoned
mines, development of new industrial centers (Mount Boboi Ob, Kuhi Pongoz , Andrasman );
opportunities for the development of hunting tourism (Kuraminsky ridge); proximity to the Tajik Sea,
comfortable mountain-sea climatic conditions; the proximity of famous summits and peaks
(development of mountaineering), these factors will make it possible in the future to widely develop
tourism and recreational activities in this area.

The Right Bank tourist recreational area is poorly developed. It is characterized by: diversity
of territories (both vertically and horizontally) and their poor knowledge.

Despite the fact that almost all the main tourist routes follow the main directions of the Great
Silk Road, cultural, historical, pedestrian and automobile types of tourism are poorly developed here.

The southwestern tourist recreational area also has poor development, but has a number of
attractive factors that will increase the tourist and recreational attractiveness of this zone - this is a
high concentration of mountain-foothill basin plains (Shakhristan, Istaravshan ) where cultural and
historical monuments are located; location near natural tourism resources of central Tajikistan or
Kuhistan ; proximity to hunting reserves and mountain and plant resources; the presence of resort
areas “ Istaravshan ”, “ Khavatag ’; predominance of juniper forests and recreational health facilities.

In the future, it will be necessary to create an authoritative commission from among specialists:
employees of the Committee for Tourism Development of the Government of the Republic of
Tajikistan, ecologists, biologists, geographers in order to determine the resource base of tourism
throughout the republic, determine the types and types of tourist and recreational zones, districts,
subdistricts and points , using special expert methods characterizing its tourist attractiveness, as well
as factors of wvalleys and mountainous areas (natural-geographical, landscape attractiveness,
environmental and climatic situations, development of tourism and recreation infrastructure in the
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basins and oases of the foothills and mountainous territories of the Fergana zone) depending on their
difficulties for visiting the Fergana tourist and recreational zone.
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Summary. Abstract of the article by M.G.Musayev, S.A.Huseynova, S.G.Safaraliyeva,
T.A.Gadjiev, A.R.Nagiyeva ""Restoration of saline formed in an arid climate using amaranth plant"’

The article talks about the effective use of amaranth plant, the most profitable fodder, to
eliminate the existing feed shortage in Saatli region and to strengthen the fodder base with quality
fodder in the future, as well as to meet the demand for food and livestock products.

Key words: saline soil, agrotechnical care, planting layer, agriculture, anthropogenic impact,
plant variety.

Azarbaycan Elm Fondunun “9sas Qrant Miisabiqasi-2025”-in (AEF-MGC-2025-1(54))
qalibi olmus layihanin yerina yetirilmasi iizro aparilan tadqiqat islori.

Giris. Qlobal istilogmo prosesi biitiin diinyada qida vo su ehtiyatlarina 6z tosirini
gostormokdadir. Iqlim doyisikliyi ve giindon-giino intensivloson antropogen tosir torpaglarin
deqradasiyasinin siirotlonmasinoe vo okin sahalorinin getdikco azalmasina sobab olur. Bunun naticasi
kimi, son illor Azorbaycan Respublikasi srazisinds digor doyisikliklorlo yanasi okino yararli torpaq
saholorinin soranlagmasi bas vermokdodir. Nozoro alinsa ki, torpagin humus tobaqosinin baorpa
olunmasima 100 ilo godor vaxt tolob olunur, antropogen tasirlor vo tobii deqradasiya naticasinda
siradan ¢ixmis minlorlo hektar torpaq sahasinin barpasi probleminin aktualligi 6n siraya ¢ixar. Digor
torafdon, heyvandarliq sahasinda son illor yem ¢atigmazligi mosolosi do aktualligi ilo digqati calb edir.
Okin saholorinin azalmasi bu sahonin do inkisafina 6z monfi tosirini gdstormokdadir. Har iki
problemin halli yollarindan biri respublikada hom quraqliq ve duz stresine davamli, hom ds zongin
qida torkibina malik olmaqla yemgilikds boyiik oshamiyyati olan mohsuldar bitkilorin yetisdirilmasi
va ¢oxaldilmasindan ibaratdir.

Iqlim doyismolori fonunda geyd edilon keyfiyyotlora malik bitkilorin ohomiyyati daha da artir.
Ayrica, bu xiisusiyyatlor onlar1 golocokds global iglim doyisikliklorinin tasirlorine qarst dayanigli
alternativ orzaq vo yem bitkilori kimi 6n plana ¢ixarir.

Acar sozlar: soran torpaq, aqrotexniki qullug, akin qat1, kond tosorriifati, antropogen tosir, bitki
sortu.
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Amarant (Amaranthus spp.) quragliga yliksok davamliligi ilo segilon perspektivli kond
tosorriifatt bitkilorindon biridir. Bu bitkinin giiclii vo dorina isloyon kok sistemi torpagin asagi
qatlarinda olan su ehtiyatlarindan somoroli istifado etmoys imkan verir. Amarantin C4 fotosintez
mexanizmind malik olmasi onun yiiksok temperatur vo su c¢atismazligi soraitindo belo fotosintez
foaliyyatini effektiv sokildo davam etdirmasini tomin edir. Bununla barabar, yarpaqglarda su itkisinin
nisboton az olmasi bitkinin quraqliq soraitino uygunlasmasini giiclondirir, onun az yagintili vo quraq
orazilordo ugurla becarilmasine imkan yaradir.

Qeyd edildiyi kimi, fitomeliorativ vasito kimi se¢diyimiz amarant bitkisinin yiiksok temperatur
soraitino yaxsi uygunlagsmasi vo istilik stresino qarsi shomiyyatli tolerantliq niimayis etdirmasi, qisa
vegetasiya dovriino malik olmasi ona alverissiz iqlim soraitindon yayinaraq mohsul formalasdirmaga
imkan verir va forqli aqroekoloji zonalarda becarilmasing sorait yaradir.

Mohsuldarliq baximindan amarant yiliksok potensiala malikdir. Becarilma soraitindon, sort
xiisusiyyatlorindon va aqrotexniki todbirlordon asili olaraq onun don mshsuldarlig1 adston 1,5-4,0t/ha
arasinda doyisir. Bitkinin yasil kiitlo mohsuldarlig: iso daha yiiksak olub, 30-80t/ha vo ya daha ¢ox
ola bilor. Amarant toxumlar yiiksok qida doyorinoe malikdir vo torkibinds orta hesabla 14-18% ziilal
moveuddur. Bu ziilalin bioloji dayari yliksokdir, ¢iinki onun torkibinds insan vo heyvan orqanizmi
ticlin vacib olan lizin amin tursusu digor taxil bitkilori ilo miiqayisado daha ¢coxdur. Buna gora do
amarant hom orzaq mohsulu, hom do heyvandarliq ii¢lin qiymatli yem monbayi hesab edilir.

Amarantin kond tosorriifatinin miixtolif istigamotlorinds istifadesi heyvan-darliq, qusguluq,
arigiliq tesarriifatlarinin rentabelli inkisafina, mohsul istehsali-nin artirilmasina ovazsiz tohfo vers
bilor. Bitkinin yasil kiitlosi biitiin ev heyvan-lar {i¢lin qlivvali yemdir. Qida rasionuna bu bitkinin
olavo edilmosi heyvanlarin say artimina, sldo olunan mohsulun komiyyat vo keyfiyyot gostoricilorinin
ylik-soldilmasina va eyni zamanda, ¢akilon xarclorin maya doyorinin asag1 salinma-sina miisbat tosir
edir. Miigahidalar gostarir ki, agor gida {iglin iimumi yem moh-sullarina 25% amarant bitkisinin yasil
kiitlasi olava edilarso, ciicalorin inkisafi 2-3 dofs tezlosir, mal-qaranin siid sagimi va siidde yagin
miqdart xeyli yliksolir. Beloliklo, amarant yiliksok quraqliga davamliligi, C4 fotosintez sistemi,
yiksok temperatur tolerantligi, qisa vegetasiya miiddati vo yiiksok gida doyarino malik mohsulu ilo
iglim doyismaleri soraitinde davamli kond tosarriifatinin inkisafi ti¢iin miithiim shamiyyot dasiyan
bitkilordon biridir. Onun becarilmasinin genis-londirilmasi orzaq tohliikasizliyinin tomin edilmasine
va kand tasarriifatinin iqlim dayisikliklorine uygunlasdiriimasina miihiim tohfs veros bilor.

Bu bitkinin aqrar sektorda on ohomiyyotli vo detalli todqiq olunmamis totbiq sahosi
soranlagmaya moruz qalmis torpaqglarin barpasinda fitomeliorativ vasito kimi istifadasidir. Belo ki,
amarant bitkisinin bazi novlori torpagda olan duzlart akkumulyasiya edorok konarlasdirmaq vo duz
miihitinin stres faktorunu neytrallagdirmaq qabiliyyatine malikdir [1]. Fitomeliorasiya vasitasi kimi
gotiirtilon amarant sortlarinin soran torpaglarda 2-3 il intensiv becorilmosi, torpagin miinbitliyinin
barpa olunaraq bugda okini ii¢iin yararl hala golmasine va torpaq miihitinin neytrallagsmasi(~pH=7)
prosesi reallagsmasina sobob olur (codval 1).

Cadval 1.
Torpaq bloku iizra at;lyin edilmis analizin e e e ()
Hiqgroskopik nomlik 10-12
Humus maddoasinin miqdari 1.2-2
Udulmus natriumun miqdar1 okin gatinda 2-3
Miihit reaksiyasi(pn) 7-9
Duzlarin miqdar1 0.5-0.8
Sorlasmanin doracasi 0.6-2
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Umumiyyatlo, amarant bitkisinin torpaq ii¢iin shomiyyatini belo qruplasdirmaq olar:

- torpaq strukturunun yaxsilagdirilmasi. Amarantin giiclii vo dorin kok sistemi torpagi gevsadir,
onun hava va su kegiriciliyini artirir. Bu, xiisusilo sixilmis torpaqlarda faydalidir;

- eroziyaya qarst dayaniglhigi. Siirotlo boyiiyon va six yarpaqli amarant torpaq sothini Ortorok
yagis vo kiiloyin sobob oldugu soth eroziyasini, kok sistemi iso torpaq hissociklorini yerindo
saxlayaraq daxili eroziyan azaldir;

- mikroelementlorin bioakkumulyasiyast. Amarant kalsium, kalium vo fosfor kimi qida
maddolorini torpaqdan yaxsi sorur. Bitki biokiitlosi torpaga qaytarildiqda (yasil gilibro kimi) bu
elementlar torpaq profilino geri doniir;

- nitrogen dovriyyasinin stabilizasiyasi. Amarantin bazi novlori azotu fiksasiya eds bilmosa do,
onlarin siiratli boyiimasi vo yiiksok biokiitlosi torpaqda lizvi maddos ehtiyatini artirir. Bu, torpaq
mikroorqanizmlorinin faaliyyati ii¢clin zomin yaradir;

- alaq otlara qars1 miibarizo. Amarantin siiratli boytimasi vo kolgoelondirmasi alaq otlarinin
inkisafina mane olur, belslikls kimyavi herbisidlordan istifadoni azaldir;

- agir metallarin fitoremidiasiyasi. Bozi todqiqatlar gostorir ki, amarant bitkisi qurgusun,
kadmium vo sink kimi agir metallar1 torpaqdan ¢ixara bilir. Bu xiisusiyyat ¢irklonmis torpaqlarin
tomizlonmasinda istifads olunur.

Eksperimental-¢ol islorinin metodikasi.

1.Torpaq niimunalorinin gotiiriilmasi. Torpaq niimunalorinin gotiiriilorkon asagidaki sortlor
nazors alinmalidir:

a.“Elementar” sahonin olgiilori. “Elementar” saho dedikdos, torpagin orta ¢irklonmasini oks
etdiron saha nazords tutulur vo bu sahadon garisiq torpaq niimunasi gotiiriiliir.

b. Landsaftin on kigik geomorfoloji vahidi olan “agar” saholorin se¢ilmasi. Belo saholor torpagin
genezisini (onun tipini vo ya yarimtipini) daha yaxs1 oks etdirir. “Elementar” sahalorin 6lgiilori
cirklonmo monbalorindon olan masafodon asili olur. Adston, monba no qodor uzaqdirsa, “elementar”
saho o godor bdyiik olmalidir vo “elementar” saho daxilindo “is¢i” meydanga secilir. Mohz homin
meydangadan qarisiq torpaq niimunosi gotiiriiliir. Ogor “elementar” saho bdyiik, torpaq Ortiiyii
miirokkobdirsa, bu sahonin daxilindo bir ne¢s is¢i meydanca segilir.

Torpaq niimunolorin gotiiriilmasinin prinsipial xiisusiyyotlori niimuns gétiiriilon yerin
indikasiya xarakteri dagimasidir. Bu iso o demokdir ki, arazinin bitki Ortiiyii vo ya heyvanlar alominin
miisahidasi todgigatgiya niimunslorin haradan gétiiriilmosi iiglin miioyyon molumatlar versin. Torpaq
niimunalorinin gotiiriilmasi hor bir dovlotdo miivafiq qurumlarin gobul etdiyi standartlar osasinda
hoyata kegirilir.

Torpaq niimunolorinin gotliriilmasi {iglin sinaq sahosi se¢ilir, kosim qoyulur vo miixtolif
horizontlardan niimunalor gétiiriiliir. Secilmis ayri-ayri néqtolordon vo ya montogolordon niimunolor
gbtlirmok iiclin kiirokdon, spateldon vo ya bigaqdan istifado edilir.

Torpagin fiziki xassolorini toyin etmok ii¢lin gotiiriilon nlimunalor torpagin strukturunu qoruyub
saxlamalidir. Torpagin torkibindos skelet hissasinin iimumi hocmi 10%-don ¢ox oldugda, monolitlorin
sothi parafin vo ya digor qoruyucu materiallarla rtiilmolidir.

Torpagin okin qatinin mineral torkibini oyronmok {i¢iin niimunolor 0-20sm dorinlikdon,
toroflorinin Ol¢iisii 5-10m olan konvekt metodu ilo yerino yetirilir. Niimunolor torpaq kosimi
qoyuldugdan sonra ol vo ya mexaniki qurgu vasitosilo gotiiriiliir, miqdart miioyyonlosdirilir,
laboratoriya analizlorino géndorilmasi iigiin dncodon hazirlanmis qutulara yerlogdirilir. Niimunonin
qutusu iizarinds arazinin koordinatlari, niimunslarin say1, gotliriilme tarixi qeyd edilir [2].

2. Sopinin aparilmasi. Hava soraitindon asili olaraq se¢ilmis zaman intervalinda (osason, mart
ayinin birinci ongiinliiylinds) sapinqabagi sahado 18-22sm dorinlikds tizloms sumu aparilmali, mala
¢okilmali vo torpagin sothi hamarlanmalidir. Amarantin har hektara sopin normasi okin sxemlorindon
asili olaraq 0,5-1,0kq miioyyanlosdirilir. Tarla tocriibalorinin qoyulmasinda amarantin Xarkov-1 va
Lara sortlarinin toxumlarindan istifado oluna bilor. Toxumun barabar soviyyado sopilmasini tomin
etmok mogsadilo, ona 1:15 nisbatinds qum qarisdirilmalidir. Toxumlar 40+40+60x15sm ol¢ii
nisbatino riayot etmokls, li¢ corgali lentvari okin sxemindo sopildikds yliksok don mohsuldarligi
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gbtlirmok miimkiindiir. Bu zaman 0-10sm dorinlikdo torpaq qatinda 12-14°C istilik olmalidir.
Optimal soraitds sopindan 5-7 giin sonra toxumlar kiitlovi cilicerti verir. Clicartilor inkisafinin ilk
morholosindo (21-25 giin) ¢ox zoif boyiiyiir. Odur ki, homin miiddotds ciicartilorin alaq otlarindan
miihafizosing xiisusi diqqat yetirilmalidir. Corgoarasi becorilmaya bitki 8-10sm hiindiirliikds oldugda
baslamali, alaglar ol ilo tomizlonmoli, suvarmadan sonra bitkilor seyraldilmolidir [3]. Bir ay
kecdikdon sonra amarant siirotlo boyiiyarok (sutka orzindos 5-8sm) alaq otlarini sixigdirir, bu dévrds
corgo aralarinda 8-10sm dorinlikdo becormo aparilmalidir. Vegetasiya miiddotinds amarant bitkisi 6-
8 dofo suvarilmali, ciit yarpaq omologolmoe fazasinda corgolordo seyraltmo islori aparilmalidir.
Bitkinin boyu 8-10sm olduqda birinci, 15-20sm olduqda ikinci vo 35-40sm olduqda {igiinci
kultivasiya ¢okilmali, bitki vo corgs aralarinda qalan alaq otlar1 ol vo ya kotmanle tomizlonmalidir.
Sopin vo becormo normalarina riayat edildikdo, vegetasiya miiddatinds aqrotexniki tadbirlor vaxtinda
vo diizgilin olaraq yerina yetirildikds torpaq tipine ¢ox da tolobkar olmayan amarant okininin hor
hektarindan siid-mum yetismo fazasinda orta hesabla 500-600 sentner yasil kiitlo, 130 giin davam
edon vegetasiya dovriinds iso hektardan 4-5 ton yiiksok keyfiyyatli don (toxum) mshsulu gotiirmak
miimkiindiir [4]. Amarantin keyfiyyati vo imumi qidaliliq doyari onun inkisaf fazasindan, yigim
miiddatindon vo digor faktorlardan asili olaraq kaskin surstds forglonir. Bu bitkinin miixtalif inkisaf
fazalarinda — ¢igokloma, siipiirge amologalma, toxumlarin mum yetiskonliyi, toxum yigildigdan sonra
—govdasi, yarpagl, ¢icoklori vo doninin keyfiyyot gostoricilori vo timumi qidaliligr arasdirilmisdir.
Odobiyyat materiallarindan miioyyan olunmusdur ki, amarant bitkisi inkisaf etdikco torkibinds quru
maddonin miqdar1 artir [5, 6]. Quru maddonin on ¢ox miqdart bitkido donin mum yetiskonliyi
fazasinda 22,1%, siipiirgoalorin amologalms fazasinda iso 17,3% toskil etmigdir. Toxumlarda iso quru
maddanin miqdar1 86,9% oldugu miioyyanlosdirilmisdir. Yarpaq hissesindo proteinin miqdari 19,1%,
¢igok hissasinda iso 17,5% olmusdur. Proteinin on ¢ox miqdari bitkinin donindo 21,2%, on az miqdar1
189 onun govdasinds 9,1% toplanmisdir.

Eksperimental hissa. Todgiqat obyekti kimi Saatli rayonu Qara Nuru kond orazisindo
soranlagmis torpaq sahosi secilmisdir (sokil 1). Orazi diizonlikdir vo doniz saviyyesindon 28 m
asagida yerlosir.
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2026-c1 ilin yazinin hava soraiti ilo bagli olaraq tocriiba sahasindo sopingabagi iizlomo sumu
aprel ayinin birinci ongiinlilylinds metodika lizro  18-22sm dorinlikds aparilmis, mala ¢okilmis vo
yerli hamarlayicilarla torpaq sothi hamarlanmigdir. Amarant toxumunun hor hektara sopin normasi
0,5kq miioyyanlosdirilmis, Xarkov-1 sortunun toxumlarindan istifado olunmusdur. Toxumun borabor
soviyyado sopilmasini tomin etmok mogsadilo, ona 1:15 nisbotindo qum qarisdirilmigdir. Sopindo
40+40+60x15sm nisbatlori gdzlonilmokla, ti¢ corgali lentvari okin sxemindon istifado edilmisdir ki,
bu da yiliksok don mohsuldarligi goétiirmoys imkan yaradir. 0-10sm torpaq qatinda temperatur
miintozom Ol¢iilmiis, metodikaya uygun olaraq 12-14°C giymatlorinds sopin aparilmisdir. Sopindon
6 hofto sonra tocriibo sahasinin vizual goriiniisii asagidaki sokilds tosvir olunub (sokil 2).

| goriiniist.

Sokil 2. Sopindon sonra tacriiba sahosinin vizua

L o
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YASAYIS BINALARINDA ELEKTRIK TOCHIZATININ PLANLASDIRILMASI
VO TOSKILININ OSAS PRINSIPLORI

HOSONLI A.N.
Azarbaycan Memarliq va Ingaat Universitetinin magistranti

Xiilasa. Yasayis binalarinda elektrik tachizatimin diizgiin planlasdiriimasi va taskil edilmasi,
enerjinin samoarali va tahliikasiz istifadasini tamin etmak iiciin asas faktorlardan biridir. Elektrik
enerjisinin manbalardan istifads edilib yasayis binalarina étiiriilmasi prosesinda miixtalif texnoloji,
miihandislik va tohliikasizlik prinsiplari nazara alinmalidir. Bu moaqalada, yasamagq iigiin uygun
elektrik tochizatimn planlasdirilmasi, bu sistemlarin taskilinin prinsiplori vao samaraliliyinin
artirtlmasina dair metodlar tohlil edilacokdir. Magsad, elektrik enerjisinin tahliikasiz va samarali
istifadasini  tomin etmak iictin asas prinsiplori, standartlar1 va miiasir texnologiyalart
arasdirmaqdir. Tochizat sistemlari, elektrik sabakalorinin layihalondirilmasi, atraf miihitin tasiri va
enerji somaraliliyi masalalori miizakira edilocakdir.

Bu maqals, yasayis binalarinda elektrik tachizatimin planlasdirilmasinin asas prinsiplorini
genigs sakilda tohlil edir. Elektrik tochizati, ham enerji istehsalimin, hom da tachizatin samarali va
tohliikasiz sakilda tamin edilmasinin asas sortidir. Yasayis binalarinda elektrik tachizatinin diizgiin
planlasdirilmast va taskili, yalniz texniki aspektlori deyil, ham da ekoloji va iqtisadi faktorlar: nazara
alir. Maqalada miiasir elektrik sabakalorinin qurulmasinda asas prinsiplor - tahliikasizlik, enerji
samoaraliliyi, sobaka etibarliligi, standartlar va miiasir texnologiyalarin tatbiqi asas gotiiriilmiisdiir.

Bu prinsiplarin har biri, miixtalif texniki va iqgtisadi magsadlora xidmat edir. Tohliikasizlik
prinsipi, elektrik sabakalorinin insanlarin hayatina va atraf miihita zaror vermadan islomasini tamin
edir. Enerji somaraliliyi isa elektrik enerjisinin itkilorini azaldaraq daha az enerji sarf etmaklo daha
viiksok mahsuldarliq alda etmaya imkan verir. Sabaka etibarliligi, enerji tachizatimin fasilasizliyini
tomin etmakls istehlak¢ilara uzun miiddat arzinda yiiksak keyfiyyatli xidmat gostorir. Miivafiq milli
va beynalxalq standartlar isa sabakanin diizgiin layihalondirilmasi va idara olunmasinda ahamiyyatli
rol oynayrr.

Agar sozlar: yasayis binalari, elektrik tachizati, planlasdirma, enerji samoaraliliyi,
tohliikasizlik, miiasir texnologiyalar, elektrik sabakalori.

UOT 62.523.8 (075.10)
PLANNING AND ORGANIZATIiON OF ELECTRICAL POWER SUPPLY iN
RESIDENTIAL BUILDINGS: FUNDAMENTAL PRINCIiPLES

HASANLI A.N.
Master’s student at Azerbaijan University of Architecture and Construction

Abstract. Proper planning and organization of electrical supply in residential buildings is one
of the main factors for ensuring the efficient and safe use of energy. In the process of using electrical
energy from sources and transferring it to residential buildings, various technological, engineering
and safety principles should be taken into account. This article will analyze the planning of
electrical supply suitable for living, the principles of organizing these systems and methods for
increasing their efficiency. The aim is to examine the basic principles, standards and modern
technologies for ensuring the safe and efficient use of electrical energy. The issues of supply systems,
design of electrical networks, environmental impact and energy efficiency will be discussed.

This article comprehensively analyzes the basic principles of planning electrical supply in
residential buildings. Electrical supply is the main condition for efficient and safe provision of both
energy production and supply. Proper planning and organization of electrical supply in residential
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buildings takes into account not only technical aspects, but also environmental and economic
factors. The article is based on the basic principles of building modern electrical networks - safety,
energy efficiency, network reliability, standards and the application of modern technologies.

Each of these principles serves different technical and economic purposes. The safety
principle ensures that electrical networks operate without harming human life and the environment.
Energy efficiency, on the other hand, allows for higher productivity by reducing electrical energy
losses and consuming less energy. Network reliability provides consumers with high-quality service
over a long period of time by ensuring uninterrupted power supply. Relevant national and
international standards play an important role in the proper design and management of the network.

Keywords: Residential buildings, electrical supply, planning, energy efficiency, safety,
modern technologies, electrical networks.

GIRIS. Elektrik tochizatinin yasayis binalarinda diizgiin toskil edilmosi, hom tohliikesizlik,
hom do enerjinin somoarali istifadasi baximindan bdyiik ohomiyyst kosb edir. Miihandislik vo
memarliq sahosindoki inkisaflar, binalarda elektrik enerjisinin daha effektiv sokildo idars
olunmasin1 va totbiqini tomin etmisdir. Bununla yanasi, elektrik enerjisinin somarali istifadosi ham
ds ekologiyanin qorunmasi, enerjinin itkisiz Gtiiriilmasi vo dayaniqli inkisaf prinsiplori ilo alagalidir.

Yasayis binalarinda elektrik tochizati sisteminin planlagdirilmasi miixtslif miihondislik vo
dizayn prinsiplorina asaslanir. Bu prinsiplar, enerji tachizatinin etibarliligini tomin etmaokls yanasi,
binalarin enerji somoraliliyini artirmagi da moaqgsed qoyur. Bu moqals, elektrik tochizatinin
layiholondirilmasinin asas prinsiplori, miiasir texnologiyalar vo innovativ yanagmalar haqqinda
maolumat verir.

Elektrik tochizatinin planlasdirilmasinin asas prinsiplori

Elektrik tochizatinin diizgiin planlagdirilmasi, ham insanlarin tohliikesizliyini tomin etmok,
hom do enerji somoaraliliyini artirmaq ticlin hoyati ochomiyyot dasiyir. Bu proses, istehlak¢ilarin
elektrik enerjisini fasilasiz, tohliikasiz vo somarali sokilds almasini tomin edan bir nego asas prinsipi
nozoro almalidir (Babayev, 2021). Yasayis vo sonaye binalarinda elektrik tochizatinin diizgiin togkil
olunmasi yalniz texniki deyil, hom das iqtisadi va ekoloji baximdan vacibdir.

Elektrik tachizatinin planlasdirilmasinda on 6nomli prinsip, istifadsgilorin tohliikasizliyinin
tomin edilmosidir. Elektrik enerjisi tochizat sistemlori quragdirilarken, yliksok gorginlik vo elektrik
coroyani ilo bagl risklor nozoro alinmalidir (Ghosh, 2020). Elektrik sistemlori, hom¢inin insan
hayatina va otraf miihito zoror vermomolidir. Tohliikssizlik tadbirlori agagidakilar: ohato edir:

1. Qoruyucu cihazlar: Elektrik tochizati sistemlorindo, yiiksok gorginlikli avadanliglarin
qorunmasi ii¢lin izolyasiya materiallarindan vo qoruyucu relslordon istifado olunur. Bu, hom bina
sakinlorini, hom do texniki personali qoruyur.

2. Qoza miihafizasi: Elektrik coroyaninin gqaza zamani yol agacagi tohliikolori minimuma
endirmok {i¢iin avtomatik qoruma sistemlori totbiq edilir. Masalon, qisa dovro zamani avtomatik
olaraq dovralor baglanir ki, bu da yangin vo ya diger goza hallarinin qarsisini alir.

3. Yerin olaqgosi: Elektrik sobokosindo tohliikesiz olago tomin etmak ii¢iin binalarda yero slaqo
sistemlori yaradilir. Bu, yiiksok gorginlikli cihazlarin iso diismosi zamani yaranan tohliikolori
azaltmaga komok edir.

Enerji somoraliliyi, elektrik tachizatinin planlagdirilmasinda an vacib prinsiplorden biridir. Bu
prinsip, enerji itkilorinin azaldilmasina, daha az enerji sorf edorok daha ¢ox is gérmoyo yonalmisdir.
Binalarda enerji somaraliliyini tomin etmok {i¢iin asagidaki mogamlara digqot yetirilir (Sxem 1).
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Effektiv paylayici sistemlor

Boarpa olunan enerji monbalarinin totbiqi

Enerji saxlama texnologiyalari

Sxem 1: Binalarda enerji somaraliliyini tomin etmak iiciin diqqat yetirilmasi zoruri
olan masalalor
Mbonba: Ghosh, A., & Saha, S. (2020). Energy Management and Smart Grid Technology
in Buildings. Berlin: Springer.

Sxem 1-don do aydin olur ki, binalarda enerji somorsliliyini tomin etmok tiiglin digqet
yetirilmasi zoruri olan masalolor effektiv paylayici sistemlorin diizgilin yerlosdirilmasi, barpa olunan
enerji monbalarinin totbiqi va enerji saxlama texnologiyalarinin diizgiin totbiq edilmasidir. Elektrik
enerjisinin tochizati sobokasi diizgiin dizayn edildikds, soboka iizorindoki enerji itkilori minimum
olur. Yiiksak gorginlikli xatlorin uzunlugu ve keyfiyyati, enerjinin 6tiiriilmasi va paylanmasi zamani
itkilorin soviyyasini tosir edir. Giinos panellori, kiilok turbinlori vo digor barpa olunan enerji
manbaloari elektrik enerjisinin istehsalinda istifads edilorak iimumi enerji tochizatinin somaraliliyini
artirir. Bu sistemlar, enerji istehsalinda otraf miihitin qorunmasina da komak edir. Yiiksok enerji
saxlama texnologiyalarinin totbiqi, enerjinin tolob vo tochizat arasindaki bosluqlart dolduraraq
sobokonin somaraliliyini artirir (Ceccherini, 2021). Masalon, batareyalar vo enerji saxlama
sistemlori enerjinin istehsalinin yiiksok oldugu vaxtlarda saxlanilir vo tolobin artdigi dovrlordos
istifado olunur.

Elektrik tachizatinin etibarliligy, istifadonin fasilosiz vo dayanigli olmasini tomin etmok {igiin
osasdir. Bu prinsip, sobakonin strukturunun moéhkomliyini vo hor hansi bir qoza halinda ener;ji
tochizatinin barpasini nozords tutur. Sobokonin etibarlili§ini tomin etmok liclin asagidaki metodlar
totbiq edilir (Sxem 2).
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Sxem 2: Elektrik sobakasinin etibarhligini tamin etmok iiciin tatbiq olunan metodlar
Mbonba: Smith, A., & Roberts, B. (2020). Power Distribution and Management in Smart
Cities: Approaches and Solutions. New York: Wiley.
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Sxem 2-don aydin olur ki, sobokonin etibarliligini tomin etmok tigiin soboko dizayni, ehtiyat
enerji monbolori vo fasilosiz monitoring metodlar1 totbiq edilir. Elektrik sobokosinin
layiholondirilmasi, tochizatin etibarliligini tomin etmolidir. Sobokonin bdlmoalore ayrilmasi,
mosalon, hor hansi bir hissonin qozasi zaman digor bolmolordon enerji almaga imkan verir. Bu,
sobokonin timumi etibarliliint artirir. Elektrik tochizatinin dayaniglhiligini tomin etmok ii¢lin
ohomiyyatli obyektlords ehtiyat enerji monbolori qurulur. Bu monbolor goza halinda asas soboka ilo
paralel olaraq isloyir vo enerjinin fasilosiz tomin olunmasini tomin edir. Elektrik tochizatinin
foaliyyatinin fasilosiz izlonmosi, sobokonin davamli olaraq optimallagdirilmasina imkan verir.
Texnoloji inkisaflarla, elektrik sobokolori uzagdan monitoring vo idaroetma sistemlori ilo tochiz
edilo bilor (Mammaodov, 2020).

Yasayis vo isgiizar binalarda elektrik tochizatinin planlagdirilmasinda miixtolif milli vo
beynolxalq standartlar, qaydalar vo tolimatlar mévcuddur. Bu standartlar elektrik sistemlorinin
layiholondirilmosinds vo qurulmasinda osas vasito rolunu oynayir. Standartlara riayot etmoklo,
elektrik tochizatinin keyfiyyati artir, homginin tohliikosizlik vo somarolilik tomin edilir. Miivafiq
standartlar vo qaydalar iso ISO standartlart vo milli qaydalardir. Elektrik sistemlorinin
layiholondirilmasinda beynolxalq ISO standartlar1 genis sokilds totbiq edilir. Bu standartlar enerji
somaoraliliyi, tohliikasizlik vo ¢evroni qorumaq mogsodini giidiir. Hor bir 6lko 6ziiniin elektrik
sobakaosi ligiin miivafiq qaydalar toyin edir. Azorbaycanda, masalon, "Elektrik Tochizati tizro Dovlot
Standartlar1" elektrik sobokolorinin layihslondirilmasi vo idaro edilmesinds totbiq edilir
(Azarbaycan Respublikasi Energetika Nazirliyi, 2018).

Yasayis binalarinda elektrik tochizatinin planlasdiriimasinda asas prinsiplarin diizgiin tatbiqi,
enerji sorfiyyatini azaldir vo tohliikosizlik risklorini minimuma endirir. Tohliikesizlik, enerji
somaraliliyi, saboka etibarliligi, miivafiq standartlara riayat edilmasi va innovativ texnologiyalarin
tatbiqi, elektrik tochizatinin optimal sokildo hoyata kecirilmasini tomin edir. Elektrik tochizatinin
diizgiin planlagdirilmas1 hom iqtisadi, hom do ekoloji baximdan faydalidir va enerji istifadasinin
daha somorali sokilds idars olunmasina imkan verir.

Natico

Yasay1s binalarinda elektrik tochizatinin diizgiin planlasdirilmasi va toskilinin asas prinsiplori,
enerjinin somorali istifadosini tomin etmok va tohliikasizlik qaydalarina riayot etmok ii¢iin vacibdir.
Elektrik enerjisinin dogru vo tohliikesiz paylanmasi, miasir texnologiyalarla tochiz edilmis
sobokolorin qurulmasi ilo miimkiindiir. Binalarda enerji somorsliliyi, hom otraf miihitin
qorunmasina, hom do istifadagilorin enerji xorcinin azaldilmasina komok edir. Agilli sobakalar,
borpa olunan enerji monbolori vo avtomatlasdirilmis idaroetmo sistemlori kimi miiasir
texnologiyalar, galocokds elektrik tachizatinin daha da optimallagdirilmasina imkan yaradacaqdir.

Yasayis binalarinda elektrik tochizatinin togkilindo vo planlagdirilmasinda aparilan innovativ
dayisikliklor, imumilikds enerji sektorunun inkisafini vo ekoloji toloblorin yerino yetirilmasini
tomin edocokdir. Elektrik sobokolorinin daha dayaniqli, effektiv vo tohliikosiz olmasina yonalmis bu
prinsiplor, binalarin enerji sorfiyyatin1 azaldir vo hayat keyfiyyatini ytiksaldir.
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COBEPIIEHCTBOBAHMUME JUATHOCTHYECKHUX TEXHOJIOTI'U
JJIs1 CBOEBPEMEHHOI'O BBISIBJIEHHUSA HEUCIIPABHOCTEM
TPAHCITIOPTHBIX CPEJACTB

AHEJYEHKO POMAH MUTPUEBUY
BAYBEKOB EPMEK EJIbTAEBNY
MaructpaHT axyapTeTa TpaHCIOPTHAS HHXEeHepus: AnMaTuHcKoro ['ocyiapcTBeHHOTro
yausBepcutera ALT nm.M.TeiHbimaesa

Hayunsnii pykoBogutens — BAYBEKOB E.E.
Anmartsl, Ka3zaxcran

Annomauun: B cmamoee paccmampugaromest cospemenuvle No0X00bl K CO8EPUICHCIBOBAHUIO
OUACHOCTNUYECKUX MEXHON02ULl, HANPABIEHHbIX HA CB0EBPEMEHHOE BblAGNIeHUe HeUCNpaeHoCmel
MPAHCNOPMHBIX ~ cpeocms. AKMyanbHOCmb  UCCIe008aHUs  00YCNI08IeHA  HEe0OX0OUMOCMbIO
nosviuenus 6e30NaACHOCMU  OOPOHCHO20 OBUINCEHUSA U  CHUJMCEHUs KOAUYeCm8d OmMKA308
ABMOMOOUNLHBIX CUCTeEM 8 npoyecce IKcnayamayuu. IIposeden ananus cyuecmsyrouux memooos
MeXHUYeCKoll OUASHOCIUKU, BKIIOYAS KOMIBLIOMEPHYI0 OUACHOCMUKY, UCNONIb308AHUE 6CIPOEHHBIX
cucmem CAMOKOHMPOJIAL U YUPDPOBbIX CpedCme MOHUMOPUHea cocmosiHus agmomooduns. Ocoboe
BHUMAHUE YOeNeHO BO3MONCHOCHIAM COBPEMEHHBIX OUACHOCMUYECKUX KOMHIEKCO8 NO PAHHEMY
O0OHAPYIICEHUID HEUCNPABHOCHel 08ueamens, MOPMO3HOU CUCMEMDbL, DYIe8020 YNPAGIeHUs U
INIeKMPOHHBIX ~ KOMnOHeHmo8.  Ilokazano,  umo  6HeOpeHue  yCOBEPULEHCTNBOBAHHBIX
OUACHOCTUYECKUX MEXHONI02Ul NO380ISAem NOBbICUMb MOYHOCMb KOHMPOJIL MEXHUYECKO20
COCMOAHUSL MPAHCNOPMHBIX CPEOCMS, COKpAMUMb 3aMpamsl HA MexHu4eckoe 00CLyHCUsanue u
PEMOHM, A MAKMHCe CHUSUMb BEPOIMHOCHb BO3HUKHOBCHUS ABAPULIHBIX CUMYAYUL, CEA3AHHLIX C
MeXHUYeCKUMU HeUCHPABHOCMAMU A8MOMOOUELL.

Knrwuesvie cnosa: mpancnopmmuvie cpedcmeda, memoovbl OUACHOCMUPOBAHUS, MEXHUYECKOe
cocmosiHue, 0E30NACHOCMb  OBUNCEHUs,  BblAGlleHUe  HEUCHPABHOCMel,  OUdeHOCMUYecKue
napamempui, 31ekmpounas ouacnocmuxa, OBD-II, naoexcnocms aemomoounell, mexHuuecKuti
KOHMPO1b.

BBenenne: 3a nocneanue aecatunetuss 3(Q(EKTUBHOCT, pabOThl  aBTOMOOMIIEH,
BBIITYCKAaEMbIX HPOMBIIIJIEHHOCTbIO, HMX MOIIHOCTHbIE, 3KOHOMHUYECKHE U 3KOJOTMYECKHUE
MOKa3aTeNl, HAJIeKHOCTh W JOJITOBEYHOCTh CYIIECTBEHHO BBIpOCIH. HecMoTps Ha 3TO, OMBIT
SKCIUTyaTallid aBTOMOOWJIBHOTO TapKa IIOKa3bIBaeT, YTO 3HAYUTEIbHAs J0JI aBTOMOOMIIEH
IKCIUTYaTUPYETCS ¢ HEUCTIPABHOCTSIMH, KOTOPhIE BEAYT K CHHKCHHUIO TOKaszaTeyied mx padoTHI .
VHTEeHCHUBHBIM POCT MCIOJIB30BAHUSA ABTOTPAHCIOPTHBIX CPEACTB BbI3BIBACT JlaJbHEUIICE
MOBBILIICHUE 3aTpaT Ha HMX TEXHUYECKOE OOCIy)KHBaHHE W PEMOHT. B cBfizu ¢ 3TUM pOJb
CBOCBpCMCHHOﬁ M TOYHOM AUArHOCTUKHU B CHMIKCHHM SKCIUTYAaTAllUOHHBIX 3aTpaT 6y,[[eT TOJBKO
BO3pacTaTh.

AHanu3 ¥ HanpaBJIEHUS PELICHUs BOIIPOCOB, 3aTParvBalOIIMX JAMATHOCTUKY COBPEMEHHBIX
aBTOMOOWJIEH ¥  CENbCKOXO3AMCTBEHHOM TEXHHMKH 3aHSATBIX  BBIIOJHEHHEM YOOpOUHO-
TPAHCIIOPTHOTI'O IIPOLIECCa, MTO3BOJISAET IOJYUYUTh HAUBBICIIMN YPOBEHb KaueCTBa NMPOAYKIHUH, YTO
crocoOCTByeT  peanu3anuu  0e3yOBITOYHOTO,  KOHKYPEHTHOCIOCOOHOTO  IPOU3BOJICTRBA.
Texauueckas JUarHoCTHuKa aBTOMOGI/IJISI -3TO COBOKYITHOCTb ueﬂeﬁ H 3a4a4, CBA3aHHBIX C IOMCKOM
HEUCIIPABHOCTEH MEXaHHW3MOB M CHCTEM aBTOMOOWJIS, AJIi UX JalibHEHIIero ycrpaHeHus. [[ns
TOYHOT'O ONpPCACIICHUSA TCXHUYCCKOI0o COCTOAHUA MEXAHU3MOB, CUCTCM U arperaTtoB aBTOMO6I/I.H$I
JUArHOCTHKA JI0JKHA MPOBOJIUTHCS KBATU(PUIIMPOBAHHBIMU CHIEIHAINCTAMHU, UMEIOIIMMHU B CBOEM
pacmopsLKeHHHM COBPEMEHHOE JMarHocThdeckoe obopynoBanue. st mpoBeaeHust paboT 1o
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JTUATHOCTHUPOBAHUIO aBTOMOOWIIS.

KoMmproTepHass AUarHOCTHKa — 3TO JCWCTBUS, HAIPaBJICHHBIC HA BBIABJICHHE ONIMOOK
AJIEKTPOHUKU aBTOMOOWIIS ISl IPEAYIIPEXKICHHSI U UCIIPABICHUS MOJOMOK, CBA3aHHBIX C HUMHU.
Hcrounnkom wuHpOpMaMK SBISETCS MO3I COBPEMEHHOTO TPAHCIIOPTa — AJIEKTPOHHBIN OJI0K
yopasieHus (ObY). Iloacoennssasch kK HEMY C MOMOIIBIO CHEIMAIBHOM ammaparypbl, MOKHO
BBISICHUTH «00JIeeT» aBTOMOOWIb Wi HeT. KoMmbloTepHas TUarHOCTHKA aBTOMOOMIIS TIO3BOJISIET
OBICTPO W TOYHO OMNPEICIIUTh HEHCIPABHOCTh, M JaTh OICHKY TEXHHYECKOMY COCTOSHHIO
aBTOMOOWJIA (arperatoB, Yy3J0B, MEXaHM3MOB, CHCTeM, OJIOKOB ympaBienus). Ilporecc
JIMarHOCTUPOBAHUS BKIIFOYAET TECTHPOBAHME BCEX OCHOBHBIX NAapaMETPOB M XapaKTEPHUCTUK
CUCTEM, BIMSIONIMX Ha paboTy aBTOMOOWIs (OJOK ympaBieHUs] IBUTATENs, aBTOMAaTHYecKas
TpaHCMHUCCHsI, TTHEBMOIIOABecKa, cuctema ABS, cuctema 0e30macHOCTH, KpPyHW3 KOHTPOJIb,
MMMOOUIai3ep U T.1.).

CoBpeMEeHHBIE aBTOMOOWJIM TONYYHJIA HACTOJBKO OOIIUPHBIN TepeueHb (GYHKIUHA |
WHCTPYMEHTOB, YTO YK€ C JIETKOCTHIO MOKHO MPHUPABHATH MX K POOOTY. 3a BBHINOJIHEHHE
MOCTABJICHHBIX MEPE HUM 33724 OTBEYAET MHOKECTBO CUCTEM U JIATYMUKOB, 32 KOTOPBIMH JOJIKEH
OCYHIECTBIATHCSA KOHTpOJb. Eciu OBl Ha COBPEMEHHBIX aBTOMOOWIISIX HE HCIOIb30BAIACH
KOMITBIOTEpPHAsI JUArHOCTHKA, MPHUILIOCh OBl BOCTOJB30BATHCS CTAphIM CIOCOOOM - HCKaTh
HEUCIPABHOCTH 10 LIETIOYKE, a 3TO U JIOJIT0, M JOPOTO, YUUTHIBASI, YTO B COBPEMEHHOM aBTOMOOUIIE
ThICSUM netaneii. B Hactosmee Bpems s TOBBIMICHUS A(G()EKTUBHOCTH JTHATHOCTHKH,
TEXHUYECKOTO OOCIY>KMBaHUS U PEMOHTa aBTOMOOWJICH MPUHUMAETCS DS PaIUKaIbHBIX Mep:
arperaTHO-y4acCTKOBBI METOJ] padoT; CO3JAI0TCs CIEIUATU3UPOBAHHBIC CTAHIIMA TEXHUYECKOTO
00CTY>KUBaHUS U IIUPOKO BHEAPSETCS KOMIUIEKCHOE TMarHOCTUPOBAHMUE.

DJIeKTPOHHBIE CHUCTEMBl YIIPaBIEHUsS OOOPYIOBAaHWEM aBTOMOOWIIEH arOT HOBBIE
BO3MOYXHOCTH JIJIsl aBTOMOOUIIMCTOB TIPU MOTyYEHUH TAHHBIX O TEXHUYECKOM COCTOSIHUU CHCTEM U
MEXaHU3MOB JIBHTATeNs. TEXHUYECKOE JTUArHOCTUPOBAHWE OOECMEeYMBACT 3HAYUTEIIHHYIO
SKOHOMHIO CPEJICTB Ha COJEp KaHMe aBTOMOOWIJICH 3a CYET COKpAIIeHHs UX pacxoja BO BpeMms
0o0CITy)KMBaHUSI U PEMOHTA, BBIMOJTHEHUS JEHCTBUTEIHLHO HEOOXOIMMBIX PETyJIMPOBOYHBIX H
PEMOHTHBIX OTepallii, COKpaIICHHsI MOTPEOICHHS 3aaCHBIX YaCTeH U TOTIMBA. DTO TIOCTUTAETCS
MMyTEM CBOEBPEMEHHOTO OOHAPY)KEHUsS W YCTpaHEHHUs HE 3HAYUTENIbHBIX HEUCIPABHOCTEH B
CHUCTEMAxX 3a)KWTaHWs, MMUTAHUSA, a TAKXKE B arperarax TPAHCMUCCUHU U TOPMO3HOM CHUCTEMBI .
D¢ deKkTUBHOE UCIMOJIB30BAaHUE CPEACTB JIUArHOCTHPOBAHWS Ha CTAHIUAX OOCITYyKUBaHUS
aBTOMOOWIICH U B aBTOTPAHCIIOPTHBIX MPEANPHUATUSIK BO3MOKHO JIUIIb B PE3yJIbTaTe MPaBUILHOTO
WX TIPUMEHEHUS U dKCIUTyaTtanuu. [103TOMy MCClIeI0BaHUIO THAarHOCTUYECKOTO 000pyI0BaHUs, a
TaK)KE METOJOB TPOTHO3UPOBAHMS OCTATOYHOTO pecypca aBTOMOOWIS B TIOCTECIHEE BpeMs
yaensieTcs 0co00e BHUMaHUE.

[lepen cnenuanucTamMu Mo TEXHMYECKON TUArHOCTUKE aBTOMOOWIICH, CTOUT OTBETCTBEHHAS
3aj1aua — JAMArHOCTHKA, TEXHUYECKOE OOCIy)XKMBAaHHWE M PEMOHT aBTOMOOHWJIEH C IOMOIIBIO
COBPEMEHHOTO JHarHocTu4deckoro odopynoanus. [llupokoe pacrnpocTpaHeHHE KOMITBIOTEPHOU
WHIYyCTPHUH HE 000IIII0 CTOPOHON M aBTOMOOUJIECTPOCHHE. DTI0Xa, KOTJ]a aBTOMOOMIIb TIPS ICTABIISLIT
co00ii B OCHOBHOM MEXaHHYECKHE Y3JIbl, ynuia B HeObiTHe . CoBpeMEHHash KOMIBbIOTepHAs
JTUArHOCTHKA aBTOMOOWIIA, TPEACTABISIET COOOM KOMIUIEKC OOOpYyIOBaHUS [UIi TIPOBEPKH
ANIEKTPOHHBIX CHUCTEM aBTOMOOWJIS HAa HaJIW4YWe OMHMOOK M HEUCHPABHOCTEH. ABTOMOOWIIbHAS
MIPOMBIIIICHHOCTh TTOCTOSIHHO Pa3BHBAETCS, CTaBsg B IPHOPUTETHI KOM(OPT M 0OE€30MacHOCTH
BOAMTENS M maccaxupa. UToOBl JOCTHYL JTHUX IeNiel B aBTOMOOWIM aKTHBHO BHEAPSIOTCS
AJICKTPOHHBIC CHCTEMBI, MPU3BAaHHBIC OOJETYNUTh M YIYUIINTh UX JKCIUTyaTanuio. B oTnnuue ot
«MEXaHUYECKUX» MPEAILIECTBEHHUKOB, COBPEMEHHBIN TPAHCIIOPT € KaXKJIbIM IHEM OCHAIIAETCS BCE
OOJBIIUM KOJTHYECTBOM 3JeKTpoHUKU. CO0#l m000il U3 crucTeM MOXKET MPHUBECTU K TOMY, YTO
MTOJIHOCTHIO MCIIPaBHBIA MEXaHWMYECKU aBTOMOOWIIB TaKe HE 3aBeeTCsl. UTOOBI MpeynpeIuTh HiTH
UCIIPABUTh MOJOOHBIC CUTYAIIUH, IPUMEHSIETCS KOMIBbIOTEPHAs! AUATHOCTUKA aBTOMOOKIISL.

BaxxHo nm TeCTHpOBaTh IEKTPOHHBIA MO3r aBTOMOOWIS? {11 TOro 4ToOBI IOCTABUThH HA
BBICOKHI YPOBEHb 0€30MacHOCTh U KOM(OPT aBTOMOOWIISI, MPUILIOCH MOXKEPTBOBATH MPOCTOTOM
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€ro KOHCTpyKIuH. Bece Gomplne 3a7ad mo HAaCTpOWKe W (DYHKIIMOHHMPOBAHUIO B HEM BBIMOJIHSIOT
ANEKTPOHHBIE CXeMbI. B cOBpeMEeHHOM aBTOMOOUIIE HAXOAATCS BCEBO3MOXKHbBIE JaTYUKU, KOTOPBIE
KOHTPOJIUPYIOT COOTBETCTBUE 3aJaHHBIX IapaMeTpPoOB ACHCTBUTEIbHBIM 3HaueHHsAM. C napyroii
CTOPOHBI ABJISIETCS IOYTH IOJIHAS 3aBUCUMOCTD BJIaJEblia aBTOTPAHCIIOPTA OT 3TUX JIEKTPOHHBIX
cucrteM. OTKa3 1aT4MKa, pa3MepoOM CO CITIMYEYHBIH KOPOOOK, MPUBEAET K TOMY, YTO IOBOPOT KITF0Ya
B 3aMK€ 3a)KHTaHus He JacT HUKakoro 3¢ddexra. BusyanbHblil 0CMOTp B MOUCKAaX HEHCIPABHOCTH
HE JIaCT pe3yJbTaTa, TaK Kak BHEIIHE Bce Oy 1eT B nopsiike. TonbKko 37€KTpOHHBIN OJIOK yIIpaBiIeHUS
(3BY) MokeT OTBETUTH B UeM 3aKIIIOUAeTCs MPUYKMHA OTKa3a. KommbroTepHas auarHoctuka ObY
MTOMOJKET HE TOJIBKO IMPOBECTH MPO(PHUIAKTHIECKYIO AUATHOCTHKY aBTOMOOMJIS, HO M COXPAaHUTh €T0
BJIQ/ICIIbIIA OT BHIIICONUCAHHON CUTYyaIK . Majo NpUsSTHOTO B TOM, YTOOBI «3arJIOXHYTH» B MOJIAX,
rJie HeT HU AYIIH, Ja)Ke €CIIH 3TO MPOU30ILIO M Ha AOoporoM KomdoptHoM aBTto. [Toatomy TpyHO
[IEPEOLICHUTh 3HAYEHHE KOMIIBIOTEPHOM JUArHOCTHKU JUIsl  BJAJENIblla COBPEMEHHOIO
TpaHCHOPTHOrO cpenctsa. HeoOxonuMo Takke OTMETHTh Ba)KHOCTb HAJIMYUS MH(OpMaLUU I10
pacmmdpoBke ko/10B omndok. Tak kak nHdopmanus c IBY (oH ke KOHTpOILIEP) MOCTYNAET B BUAC
uugpp, TO HEOOXOAMMO 3HATh, KAKOMY YHCIOBOMY 3HAUEHHUIO OLIMOKU COOTBETCTBYET Kakas
HEUCTIPABHOCTb.

Konpr HencnpaBHOCTEW MOTYT Pas3iv4YaTbCs B 3aBUCHMOCTH OT KOMILIEKTALMM, MOJAEIIHA U
MPOM3BOAUTENSA, HO Oonbllas WX 4YacTh yHHBepcaidbHa. Konel nHeucnpaBhocteir PO115
HeucnpaBHoCTh maTumka TemmepaTypsl oxiaxkparomen skuakoctd PO170 Yreuka TommBa w3
ToruBHOM cuctembl O61oka Nel PO190 Ilenp matumka maBiieHUs TOIUIMBA B TOIUTUBHOM pamrie
HeucnpasHa P0200 Llens ympasnenus ¢opcyHkoil HeucnpasHa P0217 JlBurarenb HaxoguTcs B
neperpetoM cocrostHun P0218 Tpancmuccns Haxomutess B meperperoM coctosHun P0300
OObHapy:keHbl cllydaliHble/MHOXeCTBeHHbIE Mpornycku 3axkuranust P0301 OGHapyx eHbl MPOIyCKU
sakuranuss B l-om wwmmHape P0350 I[lepBuuHas/BTOpuuHAs IENMM KATYIIKH 3a)KUTAHUS
HencnpasHbl PO380 Ceeua HakanmBaHus wWin 1enbs Harpesa HeucrpaBHbl P0403 Ilens natumka
PEIUPKYTSIUN  oTpaboTaHHBIX Ta3oB HewcnpaBHa P0460 llenmp nmatymka ypoBHsS TOIUIMBA
HeucnpaBHa P0700 Cucrtema ympaBinenus TpaHcmuccuen HeucnpaBHa P0742 Juddepenuuman
Bcer/a BkioueH (3abnokupoBan) P1391 Tlponananue curHana AaTyvka BpalleHUs KOJISHYATOTO
Bajla JTambl KOMIBIOTEPHON NHAarHOCTUKX [lepBbIM 11aroMm, HEOOXOIUMBIM JJIsi TTPOBEICHUS
IUarHocTHKU DBY aBTOMOOWIIS SIBIISIETCS yCTaHOBKA HEOOXOIUMOTO MPOTPAMMHOT0 00ECTICYCHHUSI
Ha KOMIIBIOTEP, KOTOPBIA OYIET UCIIOIh30BATHCA. O6men curnanamu ot [1K k KoHTpoIepy u
00paTHO MPOUCXOAUT TIO OMNPENEICHHOMY MPOTOKONMY. Y KaXJOro aBTOMPOU3BOJUTENS CBOU
npoTokoasl 0OMeHa. Hanbomee pacnpoctpaner npotokos ODB-II.

Ilocne Toro, kak yCTaHOBJIEHO MPOTPaMMHOE OO0OpYJOBAaHHE, HEOOXOIUMO MOJIKITIOUUTH
o0opyAOBaHUE ISl AUATHOCTUKH K JHAarHOCTHYECKOMY pazbemy. ClenyromuM 3TaroM HUAET
HACTpOIKa KaHalla CBS3H MOPTATUBHOTO KOMITbIOTEpa ¢ 60pTOBBIM. Koraa HacTpOMKU pON3BeICHBI
U CBSI3b HaJlaK€Ha, MPOUCXOIUT 3alycK ckaHupoBaHus. [IporpammHoe obecrieueHUEe TECTHPYET
(dakTUyecKkue TmapaMeTpbl U CpPaBHUBACT HMX C 3aJlaHHBIMH. Pe3ynpTaThl aHalM3a JIaHHBIX
KOHTPOJIJIEP OTIpaBisieT HAa KOMIbIOTEP. ECau €CTh OTKIOHEHHMs, OHM BBICBEUMBAIOTCS B BHJIE
kozoB ommbok (DTC). ABTOauMarHoOCTUKa MOXKET MPOUCXOJUTh, KOT/Ia JBUTATENh padoTaeT Ha
XOJIOCTOM XOJly, Ha OTpeAeNICHHONW 4acToTe 000pPOTOB U, HEPEIKO, MPH 3ariylICHHOM JBHUraTese
TPAHCIIOPTHOI'O CPECTBA.

[locne 3aBepiieHUs] TUArHOCTHKH, KOTJA CTaJIM H3BECTHBI PE3YJbTAThl, MOYKHO [€JaTh
BBIBOZBI. ECiii OIMOKH OTCYTCTBYIOT, 3TO XOpoIuo. Eciu ke oHM ecTh, HE00X0IMMO ONPEACITUTh
3HaUEHUE KaXI0H M3 HHUX. 3Has, KaKhue HEUCIPABHOCTH MPHUCYTCTBYIOT B aBTOMOOWIIE, MOXHO
MIPOCUUTATH HEOOXOAUMBIE Ui PEMOHTA BPEMS M CPEICTBA.

JlnarHocTrika Ka)KAOro arperara, MeXaHM3Ma U CHCTEMBl aBTOMOOWIISI COCTOUT W3
HECKOJIBKUX 3TamnoB, HampuMmep: JuarHoctuka nBuratens BkiawodaeTr : 1. BHemnuid ocMotp
JBUTATENS, TMPOCIyLIMBAaHUE HA HE XapakTepHble wmyMmbl; 2. [IpoBepka »KCILTyaTallMOHHBIX
xuakocrel; 3. [IpoBepka cucTeMbl yripaBieHUs JBUraTeneM; - JIMarHocTUKa CUCTEMBI 3aKUTaHUS
neuratens. - Juarnoctuka KIIIM pBurarens aBromoOwis; - JlmarHoctuka I'PM  gBurarens
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aBTOMOOWIISA; 4. JlMarHOCTHMKa CHCTEM MUTAaHUS (TOIUIMBHOW, BO3AYIIHOW CHCTEM, CHCTEMBI
BbIllycKka) asuratens; 5. IlpoBepka HamoJHAEMOCTH LWIMHAPOB, aHaIu3 OOOPOTOB M T.A. -
JluarHocTHKa CHCTEMBbl OXJIAXIEHUS ABHUraTens; - JIMarHocTWKa CHUCTEMBI CMa3KHU JBUTATEIS.
TexHuueckoe cOCTOsSHUE ABUraTellsl CaMOro CJIOXHOI'O M Ba)KHOI'O arperara okasblBaeT Haubosee
CYLIECTBEHHOE BJIHMSHHE Ha JKCIUTyaTal[MOHHbIE KauecTBa aBTOMOOMIIS — IMPOU3BOIUTEILHOCTD,
SKOHOMHYHOCTh, CKOPOCTb JIBUKEHHUS, TOTOBHOCTh K ABHKEHHIO, COJICPKAHUE BPEIHbIX BEILIECTB B
0TpabOTaBLIMX Ia3ax.

[lepeuenb OCHOBHBIX HeHclpaBHOCTeH. CHM)KEHHE MOIIHOCTH JBUrartens [IBurartens 1moj
Harpy3KoW He pa3BHBaeT 00OPOTHI, CHIILHO JBIMUT, HE 00JIaaeT MPUEMHUCTOCThIO. VI3HOC neTaineit
LWINHAPOIIOPUIHEBOM IpyNIbl, Nnepedon B CHUCTEME 3aKUI'aHUS, HEUCHPABHOCTU B CUCTEME
nuTaHus, oOpa3oBaHUE Harapa B KaMepe CropaHus, OTJIOXKEHUS B CHUCTEMax BITyCKa, IUTAHUS U
OXJIaXIEHUs, HapyLIeHHe PadOoThl ra30pacipeleIMTeIbHOr0 MEXaHU3Ma, OBPEXKICHHUE TPOKIAIKH
TOJIOBKH OJIOKa HMIIMHAPOB. BosbIoii 3a30p Mex Ty KitanaHamu U TonkateasiMu CTYKH B IBUTATENe
BO BpeMs paboTel HapyleHue peryaupoBKH 3a30pa MEXIy CTEpKHEM KjlarnaHa M TOJKaTelleM
(xopomeiciiom) Hanmaue Boasl B monoHe kapTepa Asuratens [lepebou B paboTte nBuraresns mpu
UCIPAaBHOW paboTe CUCTEM MUTAaHUS M 3axuraHus. HewcnpaBHOCTb MPOKIJIAIKU TOJOBKHM OJl0Ka
UWIMHJIPOB, cilabas 3aTsbkka OOJTOB M raeK IINWIEK KPEeIUIeHHsS TOJOBKM 0JI0Ka LMIMHAPOB,
TPELIMHBI B OJIOKE LMIMHAPOB U (M) TOJOBKE Ojoka.  JlmarHoctuka TOpMo3HOM cucteMbl B
COBPEMEHHBIX aBTOMOOWISIX IIMPOKOE NPUMEHEHHE MOoJIyuusa - TopMo3Has cuctema ¢ ABS
JKCIUTyaTUpPyeMbIX celyac aBromoOuieit). Topmo3Has cucrema jaeiauTcs Ha pabouyro U
CTOSIHOYHYIO.

HeucnpaBHOCTMU, C KOTOPbLIMMU
AarnbHeuwee gBUXeHuUue
3anpeuwaeTcs.

1. HemcnpaBHa pabo4yas TopMmo3Has
cucrema.

2. HemcnpaBHO pyrneBoe ynpasrieHue.

3. HemcnpaBHO cuenHoe ycTpomcTBo (Npm
AOABVM>KEeHUU C npuuenom).

4. He ropsaT iyim OTCyTCTBYOT (papbl m
3aaHume radapuTHbIe OrHM (Npv ABVDKEeHUM |
TEMHOE BpeMs CYTOK Ui B yCrioBMsIX
HeaoCTaToO4YHOM BUOMMOCTMH).

5. He paboTraeT cTekKrnoodYmcTuTerib CoO
CTOPOHbLI BoaAuTerAa (Bo BpeMs oA v
cHeronaana).

P HCYHOK 1 HCI/ICHpaBHOCTI/I aBTOMOOMIII C KOTOPBIMHU ABUKCHUC 3aIIPCIIACTCA

Pabouas IMPUMCHACTCA B IPOLCCCC 3KCITyaTalluh, a CTOAHOYHAA IOBOPUT CaMa 3a ceost.
PaGouas TOPMO3Hasd CUCTEMaA COCTOUT H3 CICAYIONIHUX Y3JIOB: IICAAIM, I'IAaBHOTO TOPMO3HOI'O
HWIMHIpa, TPyOOonpoBo 0B, 6110ka ABS, naTtunkos, pabo4nx TOPMO3HBIX LIUIUHAPOB, TOPMO3HBIX
KOJIOJIOK, TOPMO3HBIX JHUCKOB (0apabaHOB) B KayecTBE pabodero Teja MCIOIb3yeTCsS TOPMO3HAS
KUOKOCTh HIN CoKaThIN BO3OYX. CrostHOUHasg TOPMO3HAasA CUCTEMa COCTOMUT M3 pblUara, TpoCOB,
CTOAHOYHBIX TOPMO3HBIX KOJOIOK, AJIA MEpCAadr TOPMO3HOI'0 YCHUIMUA HNPUMCHAIOTCA TPOCHI,
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CKaThIi BO3AYX HJIM OTCYTCTBHE TAaKOBOTO M NPYXWHBL. OUYeHb YacTO CTOSHOYHBIM TOPMO3
UCIIOJNIb3YET T€ K€ Y3JIbI, UYTO U paboydasi TOpMO3HAsI CHCTEMa: TOPMO3HbBIC LIMIUHAPBL, KOJIOAKH U
nucku (6apabanbl). Cpok CiykObBI TOPMO3HOW CHCTEMBI HAIMpPSIMYIO 3aBUCUT OT YCJIOBHIA
SKCIUTyaTalluu: TOPOA, Tpacca WM Oe30pOXKbe, CTUIIb BOXKACHHS, 3arpy3ka, CBOEBPEMEHHOCTb
00CITy)KUBaHUSI.

OOcnyXxuBaHHE 3aKIIOYACTCs] B PETYJSIPHOM OCMOTPE, OUYUCTKE TOPMO3HON CHCTEMBI,
KOHTPOJIE YPOBHSI U COCTOSIHUSI TOPMO3HOM JKUAKOCTH (IIPH U3HOCE TOPMO3HBIX KOJIOJAOK YPOBEHb
MOHIKACTCS, KUAKOCTh THTPOCKONMYHA — BOUpAET BIary), KOHTPOJIE TOJIIMHBI (PPUKIIMOHHBIX
HAKJIaJI0OK TOPMO3HBIX KOJIOJIOK, IPOBEPKE IIUIAHIOB M COSJAMHEHHH HA MOBPEXKICHUS U yTEUKH.
TopMo3HYI0 )KHIKOCTh, BHE 3aBUCUMOCTH OT YCJIOBUU KCILTyaTallud, PEKOMEHIYETCS PEeryIsipHO
(pa3 B 2-3 roma) MEHATh Ha HOBYIO B CBSI3U C T€M, YTO B KMJKOCTH HAKaIUIMBAETCS MPOIYKTHI
W3HOCa U Biara. M3-3a Biaru MOTyT pa3BUTHCS MOBPEXKICHUS BHYTPEHHHX JETasleil TOPMO3HOMN
CHUCTEMBl WJIM BJIara MOXXET 3aMEep3HYyTh B CWIBHBIH MOp03. B TOPMO3HBIX cucTeMax,
HCIIOJIL3YIOIIUX CXKATBhIA BO3MIyX, B 3UMHEE BpeMs, JUIsl MPEJOTBPAICHHS 3aMep3aHUs KOHIeHcaTa
B CHCTEME, UCIIOJIb3YIOTCS aHTHOOJIEACHUTEN! (HalpUMep, CHUPTHI), 3alpaBisieMble B CUCTEMY IIPU
00CITy>KUBAaHUU.

OCHOBHBIE HEHCIIPABHOCTH TOPMO3HOW CHCTEMBI: HE T€PMETHYHOCTh CHUCTEMBI — TEUb
COEJIMHEHUH, TOPMO3HBIX LWIMHAPOB; — HE PABHOMEPHBIA MJIM Ype3MEpPHBIH HM3HOC HAKIAJOK
TOPMO3HBIX KOJIOZIOK, TOPMO3HBIX AMCKOB (OapabaHoB); — aedopmanus (OMEHHE) TOPMO3HBIX
IUcKoB (6apabaHOB); — U3HOC (pAaCTPECKUBAHKE) PE3MHOBBIX IIIJIAHTOB CUCTEMbI; — 3aKJIMHUBAHNE
AJIEMEHTOB HCITOJHHUTEIBHBIX MEXaHW3MOB: TOPMO3HBIX IWJIHHIPOB, HANPABIAIONIUX, TPOCOB; —
BBIXOJI U3 CTPOs JaTYMKOB, OJIOKa yHpaBieHUs MM Hacoca cucteMbl ABS (0OBIYHO BBISBISETCS
MIPU CaMOJMArHOCTHKE W KOMITBIOTEPHOH THarHOCTUKE aBTOMOOWIIA).

Upe3MepHbIii U3HOC MOKET OBbITh BBI3BAH HKCIUTyaTallMeil B 0COO0 TSKENBIX YCIOBUSAX —
0e310p0oXKbe, 10 MECKY — U3-3a MOoMNaAaHus a0pa3UBHBIX YACTHI] MEKIY TOPMO3HBIMU KOJIOAKAMU U
TOPMO3HBIMU JucKaMu (OapaGanamu), u3-3a CTWIs BoKAeHus. [IpenenbHas cTemneHb HM3HOCA
YCTaHABJIMBACTCS TPOM3BOJAWTEISIMH HAa OCHOBAaHWHM MPOBEACHHBIX HCCICIOBAHUN  TIPU
KoHCTpyupoBaHuu. [ledopmanus (OreHHE) TOPMO3HBIX TUCKOB (0apabaHOB) MPOUCXOIUT TMPHU
nepeceueHn BOAHBIX Mperpasa (Opo1oB, OOIBIIMX U TITyOOKHX JIY’K) cpa3y MOCie HHTEHCUBHOIO
TOPMOXEHHUSI — MPH KOTOPBIX BOJA, XHJKas TPsA3b MOMAJAlOT HA ropsiude TOPMO3HBIE IHCKH
(6apabansbr). B HacTosIee BpeMs CyIIeCTBYeT 000pYyI0BaHUE JIJISl YCTPAaHEHUST OMEHHUST TOPMO3HBIX
JMICKOB TIPY HEOOJIBIIIOM U3HOCE O€3 CHATHUS C aBTOMOOMJIS, ITPU ATOM KOMIIEHCUPYETCsl OUeHHE He
TOJIBKO JHMCKA, HO M cTynuubl. Jlepopmarinio TOpMO3HBIX 0apabaHOB YCTPaHSIOT Ha CIIEIHATBHO
000pYyT0BAaHHOM TOKaPHOM CTaHKe. 3aKIIMHUBAHNUE UCTIOJHUTEIBHBIX MEXaHU3MOB IPOUCXOIUT U3~
3a MONaJaHus B HUX MOCTOPOHHUX YACTHUI] M YCTPAHAETCS YUCTKOW M CMa3KOH, MPU OTCYTCTBHH
pe3ynbpTaTa — 3aMeHOi. B 3uMHee Bpemsi, 13-3a NOMAAaHus BJard B TPOCH! CTOSHOYHOT'O TOPMO3a,
TPOCHI MOTYT Iepemep3aThb. [ ycTpaHeHUs — TPOCHI CyIIaTcs, 3anoiaHs0Tcs HayduHslit sxypHan
BJIAroOTTAJKUBAIOMIEH cMa3kod. B cBs3u ¢ OONBIION CTENEeHbIO BIUSHUS Ha AKTUBHYIO
0e30MacHOCTh TpPHU BBIXOJE U3 CTpos OJoOKa YympaBlIeHUS Hacoca WM JaTtuukoB ABS
IIPOU3BOJUTENIN PEKOMEHIYIOT UX 3aMEHY, @ HE PEMOHT.
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Pucynoxk 2 Cxema pyJieBOro yrnpaBjieHHs

JlnarHocTrka ¥ peMOHT pyJIeBOTO ynpasiieHusi B HacTosIiee BpemMsi IpUMEHSIETCS 1B THIIA
MEXaHH3MOB PYJIEBOTO yIPaBICHUS — YePBAYHBIN U peeuHbId. [[pakTHYecKu BO BCEX COBPEMEHHBIX
aBTOMOOWJISIX TIPOM3BOIMTEIHN YCTAHABIMBAIOT YCWJIMTENH PYJIEBOTO YIPABICHHSA. Y CHIUTEIH
nenstcs Ha ABa Tuma: ruapoycunurenu (I'YP) u snexrpoycunurenu (3YP). Hacoc, co3narommii
pabouee naBnenue B cucreme ['YP umeer npuBo1 OT IBUTATEINsE aBTOMOOWIIS, @ 3JICKTPOJIBUTATEIhb
DVP 3anuThiBaeTcs uepe3 OOPTOBYIO ceTh OT reHeparopa aBTomoowis. U te, u apyrue 3abuparor
4acThb MOLIHOCTU JBUTaTess, AaBas B3aMEH JIEFKOCTb M KOMQOpPT ympasieHus. B cuctemax c
TUAPOYCHIIMTENIEM PYJIEBOTO YIMpaBJICHHS B KadyecTBe pabodero Tejaa MPUMEHSETCS TPU THIIA
XKHUJIKOCTEH: MUHEpaJIbHbIE, MOJYCUHTETUYECKUE U CHUHTETUYECKUE, CMELIUBAHUE KUJKOCTEH M
pabota aBurateneii asromoouseit, ooopynoanHbix ['YP 6e3 )kuakocTH B CUCTEME HEJIOIYCTUMO.

VYeunus, npunaraeMele K pyJeBOMY KoJiecy JIJIsl TOBOPaYUBaHUS KOJIEC aBTOMOOWIISI BIIPaBO
— BJICBO, HE PETJIaMEHTHPYIOTCS, HO HE JOJDKHBI OTIMYaThcs Oojee dyeM Ha lkr. TexHoioruu
JUArHOCTHUKU M PEMOHTAa HEUCIIPABHOCTEH OTIMYAIOTCS B 3aBUCUMOCTH OT KOHCTPYKTOPCKHUX
pelieHnid U MOoAPOOHO OMMCAaHBI y MPOU3BOAUTENEH. [IMarHOCTHKY MIAPHUPHBIX COCTUHEHUI
PYJEBbIX TAT W PYJEBbIX HAKOHEYHHMKOB II€JIECOOOPAa3HO MPOBOJUTH OJHOBPEMEHHO C
JUArHOCTHKOM TOJBECKH aBTOMOOUIS. B Hamielt cTpane, Kak 1 BO MHOTHX JIPYTUX MPOU3BOIUTCS
PEryJsIpHBII TEXHUYECKUH OCMOTpP aBTOMOOWJIEH, MPH KOTOPOM IPOU3BOIUTCS JUATHOCTHKA
CyMMapHOTo JTIO(Ta PYJIEBOr0 YIPABJICHUS C TMOMOIIBIO TO(QTOMEpa pyJIEBOTO YIpPaBICHUS.
CyMMapHbIii TI0QT B PYJIEBOM YIIPaBICHUU — CEKTOp (M3MepsieTcs B Tpaaycax), Ha KOTOPBIHA
MOBOPAYMBAETCS PYJEBOE KOJECO A0 Hadaja MOBOPAYMBAHUS KOJIECAa aBTOMOOWIISI OTHOCHTEIHHO
JIOPOKHOTO0 NoJI0THA. PyreBoe ympasiieHue mpoBepsieTcs: 0043aTesIbHO IPU 3aBEIEHHOM JIBUTaTelIe,
U CKJIAJIBIBACTCs U3 BCeX JIO(TOB: PyJIEBOTO Kojeca, Baja, PyJIeBOr0 MEXaHU3Ma, PYJIEBBIX TAT U
HAKOHEYHUKOB, MOJBECKH CYMMAapHbIH JIOQT B PYJIEBOM YIIPaBICHUU HE JOJDKEH IPEBbHIIIATH
cienyrole 3HadeHus (He 6onee, rpaaycoB): - JlerkoBble aBTOMOOMIIM U CO3JIaHHBIE HA UX 0a3e
rpy30oBbie aBTOMOOMIN U aBTOOYCHI: 10 - ABT0OYCHI: 20 - 'py30BBIe aBTOMOOMN: 25 J[narHocTuka
Y PEMOHT IOIBECKH aBTOMOOMIIEH OTpOMHOE 3HaUEHHE /ISl yCTOMYMBOCTH aBTOMOOWIIS HA JI0pOre,
COXPaHHOCTH TACCAXXUPOB M TPY30B, paOOTOCTIOCOOHOCTH U KOMQOpTa BOIUTENS U MACCAKUPOB
uMeeT nojaBecka aBToMoomisi. K nmoiBecke aBTOMOOMIIST OTHOCATCS PBIYAry, TATH, aMOPTH3ATOPBI,
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MOJIIMITHUKA W CAaWJICHTOJIOKH, CBS3BIBAIOIIME Ky30B aBTOMOOMIS H Koséca. OCHOBHBIC
[IOKa3aTeIy HEHCIIPABHOCTEH B MOABECKE — CTYKH, paCKauMBaHUE, «PBICKAHHE» aBTOMOOMIIS Ha
J0pore.

JluarHocTvka NOABECKH aBTOMOOMIICH HAYMHAETCS C BU3YaJIbHOI'O OCMOTPA COCTOSIHUS BCEX
JeTagel — OTCYTCTBHSI TpEIIMH, JIO(PTOB, OCIAONEHHS KPEIUICHHWH, MONTEKAHUS >KUIKOCTEH.
CaiineHTON0KM U IAapHUPHBIE COSIMHEHUS MPOBEPSAIOTCS NMPUIOKEHUEM MEPEMEHHBIX Harpy3oK.
3anpemaeTcs IpOBEPATH MAPHUPHBIE COSTUHEHNST METOAOM HaHECSHHUs IO HUM yapoB. B cinyuae
HOBPEXJCHHUS TBUIBHUKOB HIAPHUPHBIX COEJUHEHUH, HEOOXOOUMO CHATh MOBPEXKICHHBIH
NBUIBHUK, OCMOTPETh COEAMHEHHE Ha NpeAMeT JIQTa, CIEA0B KOppo3uH, H3HOca. Ecim
BBILLICONUCAHHBIX J1e()eKTOB HE 00OHAPY>KEHO, TO 3aMEHUTh CMa3Ky M NMOBPEXIEHHBIN NBUIbHUK, B
cirydae oOHapyKeHus 1e()eKTOB — MOBPEKIAEHHBIHN y3€ OUIKUT 3aMeHe. CTyIHIIbI KOJIEC Kpome
pa3MepoB U KOJUYECTBA KPEMJICHUN Ui KOJIEC OTINYAIOTCS B OCHOBHOM I10 THUIIAM U KOJIMYECTBY
MIOJIIIAITHUKOB — OJIMH WJIH JIBa, IIAPUKOBBIC WIIH POITUKOBBIE, IBYX- WIH OTHOPSIHBIC, IPSIMBIC HITH
KOHYCHbIE, pETyJINpyeMble WU HEPETYJIUpyeMble, pa300pHbIC U HEPa30OpHbIE.

OCHOBHBIE TTOKA3aTeN HEUCIPABHOCTU TOAIIMITHUKOB — TOBBIIICHHBIC JTIOQPT, myM (TyII,
CTYK) — BO3HUKAIOT IPU YPE3MEPHOM M HEPABHOMEPHOM H3HOCE OEroBBIX JIOPOKEK 000iM,
mapukoB (poiaukoB). JIIopT (cTyk) ompenensieTcss Ha pa3rpyKEHHOM CTyMUIE ¢ MPUKPYUYECHHBIM
KosiecoM. I'yi1 yarie BIIBISICTCS MPU BpallleHUH KoJjieca oJ] Harpy3koil. HeucnpaBHOCTH MPsIMBIX
(HeperymupyeMbpIX) MOJIIMITHUKOB YCTPAHSIOTCS TOJNBKO 3aMEHOM (Ha HEKOTOPBIX MOMIEISX
CTynHIa Hepa30opHas W NOJIIMIHUK MEHsSeTCs BMecTe co cTynuuei). HewucnpaBHOCTh
peryIupyemMbIX TOAIIUITHUKOB MOXXET YCTPAHATBhCS PEryJUpPOBKON yCHIIHMS —3aTATHBAHUS
NOJIIMITHUKOB CTyNUYHOM raiikoil. KOHTpoib ycunus 3aTsKKM MOJIIIMITHUKOB Y pa3HBIX
MPOU3BOJIUTENICH pa3iMueH: [0 YCWIWIO, TNPHUKIAIBIBAEMOMY [UIS TPOBOPAYHMBAHUS KoJieca
(cTynuIbl), ¥ 10 YCHIINIO (KPYTSIEMY MOMEHTY), IpUJIaraeMoMy JJIS 3aTSDKKU CTYTTUYHOM raiiku.
B ciydae, ecnu 1eeKT HEBO3MOXKHO YCTPAaHUTh PETYJIHMPOBKOMN, IMOAIIUITHAK MOJICKUT 3aMEHE.
Paz6opHble moaAmMMHUKKA (OOBIYHO — KOHYCHBIE) TpeOyIOT OOCITYy>KMBAaHHSI — YHCTKH, CMa3KH,
PETyINpPOBKH.

Ha takue NOANMIHUKA TPOU3BOIUTENh YCTAHABIMBAET MEXCEPBUCHBIC WHTEPBAJIbI,
COOJTFO/IEHIE KOTOPBIX 3HAYUTEBHO TPOJIEBAET CPOK CITY>KOBI MOIIMITHUKOB. Tak KaK CTYMHIIBI
paboTaoT B TSDKENBIX, MOABEPKEHHBIX BO3JCHCTBUIO BOJBI, COJM, MBUIM, TPSI3H, U JPYTHX
aOpa3uBHBIX BEIIECTB YCJIOBUSX, IPU OOCITYyKMBaHUM, 3aMEHE MOAIIMITHUKOB CIEAYeT yAENTh
ocoboe BHUMaHUE LIEJIOCTHOCTU U paboTocriocoOHOCTH canbHUKOB .Ilocne ycTpaneHus n1edexToB
(mpoBepKM) pBIYArOB, IIAPHUPHBIX COEAMHEHHMH W MOJIIMIHUKOB MOXHO MPHCTYNaTh K
JMarHOCTUKE aMOpTU3aTopoB. CyIIecTBYET JIBa OCHOBHBIX CIIOCO0A MHCTPYMEHTAIBLHOTO KOHTPOJIS
aMOPTU3aTOPOB MOJBECKH Ha CHELUAIBHBIX CTEHJAX: CO CHATHEM aMOPTH3aTOPa C aBTOMOOMIIA U
6e3 cHATHS. Y 000UX CITy4aeB CBOM ILTIOCH U MHHYCBHI: — B IIEPBOM CIIy4yae — 3aTpaThl Ha JEMOHTAX
Y MOHTaX aMOpTH3aTopa (MHOT/1a 3TO 0Y€HB O0JIBIIIONH 00BEM padoT); — BO BTOPOM — KaueCTBEHHAs
JIMarHOCTHKA BO3MOXHA TOCIIE YCTpaHEeHHs Ipyrux AedexroB noasecku. Tak Ha pucyHke 1 Huxke
MO’KHO YBHJIETh, YTO BEPXHHI I'pahuK ONMMUCHIBAECT XapaKTEPUCTUKY aMOPTHU3aTOPa, a BOT HUKHUN
SIBJISIETCSL CHATOM CO CTEHJa XapaKTEPUCTUKOM, YyKa3blBAIOIIEW HAa TO, YTO aMOPTHU3ATOP
pabotocniocobeH Pucynok 1. IIpoBepka 1eMOHTUPOBAaHHOTO aMOPTU3aTOPA HA CTEH/IE
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DewncrtBuna Ha CTO:

- TecT-noe3aka (>kenartensHo) V7
obuan oyeHka nosegeHus am
NnPoBEpPKa TOPMO3HOIO NMyTNn

- packadka Ky3osa (He O4eHb TOYHbIN TEeCT)

- BM3yaanblﬁ OCMOTP Ha NnogbeMHUKe:
* cnepabl Macna Ha Kopnyce

* COCTOSIHME NbINBHUKOB

*  MOBPEXAEHUA NN KOPPO3USA Ha LUTOKE

*  HepaBHOMEPHbLIA U3HOC LUMH

* CcrnomaHbl/pXKaBble 3NeMEeHThI Kpenexa

*  MOBpPEeXAéHHbIe KpenneHus

*  COCTOSiHUE APYruX 3NeMeHTOB NoABECKN

*  MOMEHTb! 3aTSKKN KPenéeXXHbiX /1EMEHTOB

- Npoeepka nogbopa no karanory

TecTtupoBaHue — Ha «KLUOK-TecTepe»

Pucynok 3. [IpoBepka amopTu3aTopa 0e3 JeMOHTaxa

s yeTkoro ompenaeneHuss paboTOCIOCOOHOCTH HEOOXOAMMO 3HaTh M XapaKTEPUCTUKY
noBefieHUs amopTtuzaropa. OHa 3aBUCUT OT €ro HCHOJHEHUs (ra3oBbld, MACIHSHBIN) U
KOHCTPYKTOPCKUX ocoOeHHocTell. Ilo mokasaHMsM CTEHJO0B NMPUHUMAETCs pEIleHHE O 3aMEHe.
[IpakTuecku Bce MPOU3BOAUTENN PEKOMEHAYIOT 3aMEHY aMOPTU3aTOPOB MPH UX IPPEKTUBHOCTH
Hmwke 50%. Pecypc amopTtuzaTopa, 3aBUCUT OT KOJIMYECTBA CAEIAHHBIX MM LMKIOB, COKaTUSA —
pacTsKeHHs. A X KOJMYECTBO 3aBUCUT OT COCTOSIHUA 10por. B nmpuHnume, naxe caMplil IpocToi
MAacJISIHbI aMOpPTH3aTOp PacCYMTaH Ha OYEHb OOJBIIOE KOJIMYECTBO IMKIOB (oKoso 2 muH). Ho
UCXOJIS U3 peanii HallluX JOpOT, 3TO BpeMs MOJIydaeTcsl He CTOJb YK OonbiuM. ['oBoputh Oosee
TOYHO O PECYpPCE HE CTOUT, TaK KaK 3[€Chb BCTPETUTCS MHOKECTBO MHEHMI, KOTOPHIE ITOCBOEMY
OyayT ob6ocHOBaHbl. Ecii BBl pelIMiIn MEHITh aMOPTU3AaTOPBl, TO MEHSANTE C TEMHU JIeTalsIMH, OT
KOTOPBIX OyJIeT 3aBUCETh UX pecypc. Jlydilie BCero moMeHsTh MPYKUHBI, €CIIH OHU CUIIBHO IIPOCEIH,
YTO CJeNaeT X0/ aMOpTU3aTopa 0ojee KOPOTKUM, a KH3Hb YIUIOTHSIOLIUX 3JIEMEHTOB B HEM Oosiee
JUIMHHOM.

Taxke He S5KOHOMBTE Ha IMOAYIIKAX AaMOPTU3ATOPOB (PE3NHOBBIE 1€TANIN ), KOTOPBIE SBIISIOTCS
cBOoe0OpazHbIM Oydepom mpu padore. EcTecTBEHHO, YTO 3TO OTYACTH 3HAUUTEIBHO YBEIUYHT BaIll
GoHJ 3aTpaT Ha 3aMEHy aMOpTH3aTOpOB, HO M 3HAYMUTENIBHO YBEIMUYUT UX pecypc. Pecypc u
KayecTBO pPabOThl PYJIEBOrO YMpaBIEHUS M TOABECKH 3aBUCHT OT KaXAOTO €ro »JieMeHTa —
HKCIUTyaTalus ¢ HEYCTPaHEHHbBIM A€()EKTOM OHOI0 HJIEMEHTA MOBJIEYET BOSHUKHOBEHHUS 1€(DEKTOB
B JIpyrux sjieMeHTax. [lo okoHYaHWM pabOT MO PEMOHTY PYJIEBOTO YNPABICHUS U TIOABECKH
HE0O0XOAMMO NMPOBEPUTH CXOXKICHUE WM CXOXKICHHE-pa3Ball KoJieC (3aBUCUT OT MOAEIU U OCH).
Haunbosnee kauecTBEHHO M TOYHO — Ha CTENMANBHBIX CTeHaX. Kpome Toro, He 3a0bIBaliTe, YTO BBI
YJIy4IIMTE KOHTAKT KOJIEC C IOPOroi M yCTOHUMBOCTh aBTOMOOMIIS, YMEHBILIUTE pacxo OCH3UHA U
TOPMO3HOM IyTh aBTOMOOMJIS, YTO MOJIOKUTEIIFHO CKaXKETCsI Ha BameM KoMQpopTe 1 0€30IacHOCTH.
W3 BBINIECKA3aHHOTO CJIEAYET YTO CBOEBPEMEHHAsl M KadyeCTBEHHAs IUArHOCTUKA I103BOJIUT
IIPEIOTBPATUTh CEPbE3HBIE OTKa3bl, MMHHMHU3HPOBATh 3aTpaTbl HAa PEMOHT W MOAJAEPKHUBATH
TEXHUKY B TOTOBHOCTH K HCIIOJIB30BAHHIO II0 HA3HAYEHHIO B TOM YHCIE U IOCPEICTBOM
WCTOJB30BaHUsl crocoba oTOopa palMOHAIBHONW COBOKYIHOCTH OOBEKTOB, MOJUICKAIINX
JUarHOCTUPOBaHUIO
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VIK
NPUMEHEHUE HU®POBBIX JTUATHOCTHUYECKUX CUCTEM JJIAA
MHNPEAYIPEXIEHUSI OTKA30B ABTOMOBUJISA

AHEJYEHKO POMAH MUTPUEBUY
BAYBEKOB EPMEK EJIbTAEBUY
MarwuctpaHT QaxynbTeTa TpaHCIOPTHAS UHXKEHEepUs: AIMaTUHCKOTO ['ocy1apcTBEHHOTO
Yuuepcurera ALT um. M. TeiHbIIIIIaEBA

Hayunsiii pyxoBoaurens - BAYBEKOB E.E.
Anmarel, Kazaxcran

Annomauun: B cmamve paccmampusaiomcs co8pemenHbvle yu@pposvle OUacHOCMU4ecKue
cucmembvl, npumMeHsiemvle 0Jisl NPEOYNPeHCcOeHUst OMKA308 A8MOMOOULEl 8 NPOYecce IKCNILYAMayul.
Tokazano, umo ucnoIvL308anue NEKMPOHHBIX CPEOCME OUACHOCTMUKY NO380JIeN CB0e8PEeMEeHHO
8bIAGIAMb HEUCHPABGHOCMU Y3108 U aA2pe2amos MpAaHCNOPMHO20 CPeoCcmed, KOHMPOIUPOosanbs
MexHu4ecKkoe COCmosHue agmomoouis u npeoomepauiams 803HUKHOBEHUE CePbe3HbIX NOJIOMOK.
Ocoboe enumanue yoeneHo 6opmosbiM OUASHOCMUYECKUM CUCMEMAM, KOMNbIOMEPHbIM CKAHePaM
U NPOSPAMMHBIM CPeOCmBAM AHANU3A OAHHBIX, 00eCnedusanuwum OonepamusHoe OOHAPYICEeHUe
OMKJIOHEeHUll 8 pabome Osucamens, MPAHCMUCCUU, MOPMO3HOU CUCTIEMbl U OPYIUX DNIEMEHMO8
asmomoouns. Paccmompenvr ocnosnble npeumywecmea yugposou OuacHOCMuKU, GKI0YAs
NOBblUEHUE HAOEHCHOCMU MPAHCHOPMHBIX CPeOCms, CHUJICEHUe 3ampam HA MEeXHUYecKoe
00CIyCUBAHUE U PEMOHM, A MAKJICE NOGblLULEHUe Oe30NACHOCMU 00POAUCHO20 Osudicerus. Coenan
81600 O MOM, UMO 6HEOPEHUE COBPEMEHHBIX YUDPOBLIX MEXHON02UT OUACHOCTMUKU CNOCOOCmEyem
nepexooy om RNIAH08020 OOCIYHCUBAHUSA K OOCIYICUBAHUIO NO PAKMUYECKOMY MEXHUYECKOMY
COCMOSIHUIO ABMOMOOUTISL, UMO NOGbLULAEm IPDHEKMUSHOCMb IKCILYAMAyUuU A8MompancnOPMHbIX
cpeocms.

Knrouesvie cnosa: yugposas ouacnocmuka, asmomooOunsb, OuacHOCMu4ecKue Cucmembl,
mexHuueckoe  00CIyJcusanue,  npedynpedicoenue — omKazos,  6opmoeas  OUACHOCMUKA,
KOMRbIOMEPHbIUL CKaHep, 0e30NaACHOCHb OBUNCECHUSL.

Beenenune: CkaHep sBisieTcs NPUOOPOM, € TOMOIIbI0 KOTOPOIO MPOMCXOJUT OOMEH
JUArHOCTHYECKON HHQpoOpManueil ¢ 3JeKTpOHHBIM OJIOKOM yrpaBieHus aBTomobOuiem OBY ¢
LEIbI0 JIMarHOCTUKU DJIEKTPOHHBIX cuUCTEM. CKaHEepbl, BBIITYCKAIOLIMECS B HACTOSILEE BpEMs,
MO3BOJIIIOT JUArHOCTUPOBATh HE TOJIBKO CUCTEMY YIPABICHUS JBUTATENIEM, HO U IIPAaKTUYECKU BCE
AJIEKTPOHHBIE CUCTEMbI ABTOMOOUJIISI — CHCTEMBI KYPCOBOM YCTOWYMBOCTH, AaHTUOJIOKUPOBOYHBIE
CUCTEMBI, MOAYIIKH Oe3omacHocTH M mp. [lepednciaum OCHOBHbIE (YHKIMH aBTOMOOWMJIBHBIX
CKaHEpOB:

* MJIEHTH(UKALKA — CAaMOOIPEAEICHUE CKAHEPOM aBTOMOOWMIISL U €0 CUCTEM;

* YTEHHWE M CTUpPAaHUE OIIMOOK, 3alMCAHHBIX B MaMATh 3JEKTPOHHOTO OJIOKAa CHCTEMOMU
CaMOJINarHOCTHUKU;

* CUMTBHIBaHUE KOJOB HewcnpaBHOcTed u3 OBY. DBY crnemut 3a mapamerpamu pabOThI
aBTOMOOWJISA, PyKOBOJCTBYSICh JaHHBIMU C J1aTYUKOB.

B cnyyae cuuThIBaHMS 3JEKTPOHHBIM OJIOKOM YNpaBJICHUS HEBEPHBIX JAaHHBIX C JTATYUKOB
(HarmpuMep, PUKCUPYETCst KOPOTKOE 3aMbIKaHHUE UM KaKOe-T1M00 HECOOTBETCTBUE JAHHBIX AATUMKA
HOpMatuBaM), B mnamaTh ObBY 3amnuceiBaeTcs KOJ HEUCIIPABHOCTH, KOTOPBIM COAEPKUT
MH(pOPMALHIO O BO3HUKIIEH HencnpaBHOCTH. OCHOBHAs QYHKIHMS JT0O0I0 CKaHEepa — CUUThIBAHUE
KOJIOB HEMCIIPABHOCTEM.

Ona mno3BoJiA€T, HAlPpUMED, BBIABIATH MOSBISIIOLNIMECS W HCYE3AOLIME HEHCIPaBHOCTH,
KOTOpBIC ce0si HE TMPOSBISIOT BO BPEMs JHATHOCTHKH, OJHAKO ObUTM 3a()MKCUPOBAHBI OJIOKOM
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YIPaBJICHUS PAHEE;

* CUMTHIBAHHE TEKYIIUX I[apaMETPOB — PEXUM IOJy4YeHHUs MpH TIOMOIIM CKaHepa
uHpopmanuu yepe3 DBY ¢ AaTYMKOB ¢ mENbI0 ee aHanu3a. JTa (QYHKIHS MMO3BOJISIET MPOBECTH
JUArHOCTHKY HEUCIPAaBHOIO aBTOMOOWIS, naxe eciau DBY He cMor pacrno3HaTh BO3HHKIIYIO
HEMOJIAJKy U HE 3alucall KOJbl HEUCIIPABHOCTEH;

* CTHpaHue KOJOB HeucmpaBHOCTel u3 mamsatu DBY. HeobxonuMocTh B 3TOM BO3HUKAET,
KOIJla NpUYMHA, BbI3BaBILIAs 3allCh KOJAa HEHUCIPABHOCTH, YCTpaHEHA WM Uil OTCEYEHHUs
CIIy4aifHO BO3HHKIIIMX KOJIOB HEUCIIPABHOCTEH, HATIPUMED, B pe3yJIbTaTe CIy4ailHOTO MOMaIaHus B
JATYUK TPSI3U WA BOJIBI;

* aJanTanus — COMpsDKEHHE OJIOKOB YHpaBICHHUS MEXAy cOO0M UM OJIOKOB yrpaBiIeHUs U
JATYMKOB IIPU 3aMEHE KOMIIOHEHTOB Ha HOBBIE WJIM TIOCJIE HAPYILIEHUSI HACTPOEK.

K npumepy, ciayuaem aganTanuu SIBISIETCS CHHXPOHHU3ALUA MEXKIY OJOKOM YIIpaBJICHUS
JBUTATENIEM U HIMMOOWIIali3epoM;

* aKTUBallUd — psSIJ TECTOB, TMO3BOJSIONIMX MPOBEPUTH pPabOTy HUCHOTHUTEIbHBIX
MEXaHHU3MOB. B 3TOM peknMe mosBIseTCsS BOZMOXHOCTh HETIOCPEACTBEHHO CO CKaHepa uepes DbY
VOpaBIsATh TEMHU MEXaHU3MaMH, KOTOpeIMU YyrpaBiser OBY — d¢opcyHkamu, KiamaHamu,
BEHTWISITOPaMH, yOeKaasiCh B MX MEXaHUYECKOM MM 3JIEKTPUUECKON UCTIPAaBHOCTH;

* cOpoC CEpBHUCHBIX HHAMKATOPOB, HAINOMMHAIOUIMX O HEOOXOIHMMOCTH MPOXOXKICHHS
ouepenHoro TO (TexHu4ecKoro o0CIy KHUBaHUs ), 3aMEHBI Macja u.T.1I.;

* [IEPEeKOAMPOBAHUE — HM3MEHEHHE HACTPOEK OJioKa yIpaBlieHUs (HampuMep, CBEIEHUH o
KoMmIuiekTanuu aBromoomist). Tak, Ha BMW Onaronaps naHHO# mpoleaype MOXXHO U3MEHHTH
HACTPOWKH 0TOOpakeHUs! MH(pOpMaLuK Ha TPUOOPHOH MaHenu (MUJIN/KWIOMETPHI U 11p.), Ha VW-
Audi «mporuchIBaeTCS» KOMIUICKTAIMs OJOKOB yIpaBJICHHUS (HampuMmep, B OJOKe yIpPaBICHUS
nsuratesieM nponucsiBaetcsa Hanuuue AKII u np., B 6510Kke ynpaBieHus noaymkaMu 6€30macHOCTH
— HaJIM4YWE TePeTHUX, OOKOBBIX U JAP. OAYIIEK).

* IPOrpaMMHUPOBAaHHE — H3MEHEHHE IMPOTrpamMMbl (TMEPENpOIINBKA) JIEKTPOHHOTO OJ0Ka
YIpaBIEHUS;

* o6HOBIIeHKE yepe3 IHTepHeT — MmoJb30BaTeNb NPUOOPa MOXKET CAMOCTOSATEIILHO CKAUYUBATh
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Pucl JInaraoctuka npuOOpOB /IS BBISIBICHUS OTKA30B

Hekoropeie u3 3THX (QYHKIMI CKaHEPOB MOKHO 3aMEHHTb HCIOJIb30BAHUEM JIPYTHX
puOOpPOB, HAIIPUMEP, BMECTO IIPOCMOTPA TEKYIIHMX TapaMETPOB MOKHO KOHTPOJIUPOBATH CUTHAJIBI
C JaTYUKOB MYJIbTUMETPOM MitH ocumiuiorpadom. Hekoropsie GyHKIIMN MOKHO BBIITOJTHUTD TOJIBKO
ckaHepoM. OfHAaKO TpU TIOMOINM CKaHepa BCE MPHUBEJACHHbIE (DYHKIUHM BBIOIHIIOTCS
MakcuManbHO ObicTpo. CkaHep mpeAHAa3HA4Ye€H TOJBKO [JyIsi oOMeHa JaHHbIMH ¢ OBV,
CJIEZIOBATENIbHO, TPHU IOMOIIM CKaHEpa HEBO3MOXKHO MOJYYHTH OoJblne WHPOpPMAIHMU, YeM
comepxkurcs B OBY aBTtomMoOwnsa. CkaHepbl TOIKIIOYAIOTCS K  aBTOMOOWIIO  4epes
JUArHOCTHYECKUM pa3beM. KOHKpETHbIE MOJEIN CKAaHEpOB IPEJHA3HAYEHBI JUIS ONPEACIICHHBIX
MapoK 1 MOJIeJIei aBTOMOOUIIEH, a TOUHEE - /ISl AMarHOCTUKU ONPEICTICHHBIX 3JIEKTPOHHBIX CUCTEM
Ha ONpEIEICHHbIX MapKaX M MOJENAX aBTOMOOWIEH, TIOANEPKUBAIOIIUX ONpPE/EICHHbIE
MIPOTOKOJIBI 0OMEHA TUArHOCTHYECKON HHpOpMaIei.

[lo omenkam psiza aBTOCEPBHCOB, aKTHBHO 3aHMMAIOLIMXCS JTUArHOCTUKOM, UMETh HaOOp
CKaHEepOB /i BCEX aBTOMOOWJEH C paCIIMPEHHBIMH BO3MOXXHOCTSIMHU OSKOHOMHYECKU
Henenecoo0pa3Ho, a MpU OTCYTCTBUHU JOKHBIM OOpa3oM IOATOTOBIEHHOI'O MEpPCOHANA €lie U
OMAaCHO: HETpaBWIbHBIE IEHCTBUS TMPU BMEIIATENbCTBE B paboTy OI0OKa MOTYT MPHUBECTH K
YXYAIIEHNIO0 pabOThl CUCTEMBI YIIPaBJICHUS JBUTATEIIEM.

B pabore mnpoBeneH aHaiu3 CKaHEpOB MO cieAyroumM Kpurepusm: 1. OyHkouu u
BO3MOYKHOCTH CKaHepa — II€peyYeHb MOJJEPKUBAEMBIX MapOK aBTOMAILWH, MOJAEPKUBAEMBIX
ANEKTPOHHBIX CHUCTEM, a TaKXke (QYHKIMSIMH, TPUMEHUMBIMH K KOHKPETHBIM CHCTEMaM Ha
KOHKPETHBIX MOJIENISIX aBTOMOOWJIEH. OTO OCHOBHOWM KpuTepuid BbIOOpa ckaHepa. I[lo
(YHKIIMOHATBHBIM ~ BO3MOXKHOCTSIM M (DYHKUMSM  CKaHepbl JENSATCS Ha  JAWIEPCKHe,
cHelraln3upoBaHHbIE IO MapKe U MyJIbTUMapouHble. 2. Tun ckanepa — 1100 B BU€ aBTOHOMHOTO
anmapatHoro npubdopa, 1100 B BHIE mporpaMmmHo-anmapatHoro komruiekca s [1K. 3. Crenens
yao6¢cTBa paboThl ¢ mpUOOPOM — 3TO JUAroHalb JKpaHa, APYKEIOHOCTh HHTep(eiica, B
YaCTHOCTH PYCCHU(HUIMPOBAHHOCTh IPOrPaMMHOIO oOOecredeHusi, yA00CTBO  YIpaBICHUS
CKaHEepOM, HaJIMYHEe B KOMIUIEKTE BCEX HEOOXOIMMBIX MEPEXOJHUKOB I MOAKIIOUEHUs K
JTUATHOCTHYECKUM KOJIOJKaM, BO3MOXKHOCTh MPOCMOTpa MapaMeTpoB B Tpaduueckom Buae 4.
TpebGoBaHus K KOMIOBIOTEPY (TOJIBKO IS MPOTPAMMHBIX CKaHEpOB). TpeOoBaHUS K ONEepPalHOHHOMN
cucreMe, 00beMy )KECTKOT0 JUCKa, Ipolieccopy U uHTepdeiicy nonkmodenus ckanepa k I1K.

5. Bo3moxknoctu oOHoBnenusi I1O. Ilpu BwIOOpe ckaHEpa HWMEET CMBICT YYHUTHIBATH
CTOMMOCTh, TIEPUOJIUYHOCTh BBIXO/A, a TaKXkKe camy MpoLeAypy OOHOBIEHHI. Y MpOrpaMMHBIX
ckaHnepoB Ha 6aze 1K, kak npaBuio, 0OHOBJIEHHS 3aKJIIOYAIOTCS TOJIBKO B 3aMEHE MPOTrPAMMHOI0
obecrnieuenus. 6. llena. BpiOOp KOHKPETHOrO CKaHepa ONpeaesseTcss MapKod aBTOMOOWIS H
BO3MOYHOCTSAMH OFOIKETA.

IlnanoBasi, peryJisipHasi KOMIbIOTEPHAsi TUATHOCTHKA 00s3aTeNbHA JIJIsT aBTOMOOWITHCTA.
W urobbl HEe oMpayaTh CBOE BIaJCHHE aBTOMOOMIIEM OECKOHEUYHBIMH PEMOHTaMHU U KaKUMH —TO
ApyruMu mpoOIeMaMu, HEOOXOJUMO MPOBOIUTH KAaUEeCTBEHHYIO AMAarHOCTHKY. 1 B aTOM ciryuae
KOMITBIOTEpHAsI TUarHOCTUKA B He KOHKypeHUuu. Kak mnpaBuio, OONbIIMHCTBO e(EKTOB MOKHO
BBISIBUTH UMEHHO IpU ocMoTpe. OCHOBY NpaBMJl JUArHOCTUKU COCTABJISIET METOJMKA OLIEHKH
KauecTBa U COCTOSHUS aBTOMOOWIs. KoMIiekcHas oleHka TeXHHMYECKOro YPOBHSI aBTOMOOWMIIS
BO3MO’KHO TOJIBKO C IIOMOIIBIO KOMITBIOTEPHON JUArHOCTHUKHU.

['oBOpS 0 KOMIBIOTEPHOM TUArHOCTUKE aBTOMOOWIIS, IOPa3yMeBatOT CleayIomIee:

- Ha nepBom 3Tane — cuyuThIBaHUE BCE MHPOPMALIUU MPH IMOUCKE HEUCTIPABHOCTH.

- Bropoii aTan — mpoBepka pealbHOCTH MOJIYYEHHBIX JAHHBIX. 3aTEM 3TH JaHHbIE OyIyT
MCTIOJIB30BATHCS MPO(ecCHoHaNaMu TPU OIEHKE COCTOSHHS aBTOMOOWIIS, @ IMEHHO COCTOSIHUS
ANEKTPUYECKUX LIeTIeH U UX COCTUHEHU, HANpsDKEHUsT OOPTOBOM CeTH, UCTIPABHOCTh JATYUKOB.

- Tpetwmii 3Tan mpexAmnonaraeT IOCTYN K JaHHBIM B HacTosmeM BpemeHH (QyHKIms Data
Stream). @ynkus Data Stream ucnonb3yercs AN TPOBEPKU JIEMEHTOB CHUCTEMbl M JATYHUKOB
B p€aJIbHOM BPEMEHU.

- 1 Tonpko Ha cienyroleM 3Tane Bce NOJyYeHHbIE PE3YIbTaThl aHATU3UPYIOTCS U JEIat0TCA
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BBIBOIbI O pa0OTE CHCTEM, O HAJTMUUH U XapaKTepe Mpe/rosiaracMbiX HEHCIIPAaBHOCTEH.

JIs 3TOrO CHEeNMANIHMCTY IO PEMOHTY aBTOMOOWIEH TpeOYIOTCS WH)KEHEPHBIC 3HAHHSI
Y TIOHUMAaHHE MPOIECCOB, MPOUCXOMANIMX B aBTOMoOMie. K cokaneHuio, He BCeraa HMEeTcs
4yeTKass | paclUCaHHas METOJMKAa JMAarHOCTUPOBAaHUS KOHKPETHOHW HEHCIPABHOCTH. 31ECh
TpeOyeTcsl 3HAIOMUH, XOpOIIo pa30uparomieiics B 00JaCTH KOMITBIOTEPHOW JUATHOCTUKU
npodeccruoHat.

- B 3aBepiicHue, HEOOXOAUMO CTEPETh M3 MAMSATH KOJbI BOSHHKIIUX OIIMOOK M IIOBTOPHO
WHUIIAATH3UPOBATH CUCTEMY.

Puc 2. Drtamnbel 1uarHoCTUPOBaHUS aBTOMOOUIIEH

B mnacrosimee Bpemsi cpeicTBa, HWCIONB3yeMbIE IS JHArHOCTUPOBAHHS aBTOMOOMIIS,
KIIACCU(DUIIUPYIOTCS CIETYIOIIMM 00pa3oMm:

- 0o01mIue 1 JIOKaJIbHbIE — TI0 CTETICHH 0XBaTa 00bEKTOB TMArHOCTUPOBAHMS aBTOMOOWIIS;

- AUArHoCTUPOBAHUC C YHUBCPCAJIbHBIMHA U CIICHUaJIN3UPOBAHHBIMU, BCTPOCHHBIMU
1 BHCIIIHUMH YCTPOﬁCTBaMH — IO XapaKTCpy B33HMOHGIZCTBHH MCIKOY 00BLEKTOM H CpCaACTBOM
AUArHOCTUPOBAHUA,

- ABTOMAaTHYCCKHEC, aBTOMATH3UPOBAHHBIC U PYUYHBIC — I10 CTCIICHU aBTOMATHU3allhU.

VYceTpaHuTh HEUMCIIPABHOCTDH TPYAHEE, YEM IIPOBECTH BOBPEMsI TPAaMOTHYIO JTMAarHOCTHKY, 11
" BpeMA YﬁﬂéT Ha 3TO HAMHOTO OOJIBIIIE. HOSTOMy 0€e3 TOYHOT O COBCPIICHHOI'O NUAHOCTHYCCKOI'O
000pyI0BaHUS TPOCTO HE OOOUTHCH.

Z[J'Iﬂ TOro 4TOOBI YOOBJICTBOPHUTDH HOTpC6HOCTI/I COBPCMCHHBIX aBTOMOOMIINCTOB
pa3pabarbIBaloTCsi BCE OOJBIE HOBBIX JUATHOCTHUECKHUX CPEICTB: OOPTOBBIC (MMH OCHAIICHBI
aBTOMOOMIIN U OHH SIBJISIOTCS YaCTHIO QJICKTPOHHOT'O 0JI0Ka ynpaBHeHI/IH) u HCGOpTOBBIC.

Bce >t AUArHOCTUYCCKHUEC CUCTCMbBI MOKHO IMOAPA3ACIINTL HAa TPHU KAaTCTOPUH, HO T'OBOPA 06
9TOM ACJIICHUU, KOHCYHO 7K€ ITIOHUMACTCA, YTO 3TO ACJICHUC YCIIOBHO!:

- CTaOMOHAPHLIC MW CTCHAOBLIC NTHATHOCTUYCCKHUE CHUCTCMBI. Hassanurnie YCTpOﬁCTBa HC
3aBUCAT OT 60pTOBOI>’I ,Z[I/Ial"HOCTI/I‘leCKOI\/'I CUCTEMBI aBTOMO6I/IJ'I$I, TaK KaK HC€ INOAKJIIFOYAKOTCA
K OOpPTOBOMY JJICKTPOHHOMY OJIOKY ympaBieHHs. VX Ha3bBarOT emié MOTOpP-TECTEpaMU, OHU
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OOBIYHO JMATHOCTUPYIOT CHUCTEMBI BIPBICKA — 3a)XHUTaHUs. ABTOMOOWIIbHAS 3JIEKTPOHUKA
C KQXJbIM TOJOM CTAHOBHUTHCSI CJIO)KHEE, BMECTE C ATHM PpaCHIMPSAIOTCA U (PyHKIHMOHAIBHBIC
BO3MOKHOCTH CTAIIMOHAPHBIX CHUCTEM, TaK KaK B HACTOSIIEE BpeMs AMArHOCTHKa TpeOyeTcs He
TOJIBKO JUJIs1 KOHTPOJISL YIIPABJICHUS JBUTATENIEM, HO U JIJIs1 TOPMO3HBIX CUCTEM, AKTUBHOM MOJIBECKU
UT. 1.;

- UHIUIUPOBAThH JePeKThl B paboTe aBTOMOOWIS COOTBETCTBYIOIIUMHU KOJAaMU TMO3BOJISET
OOpTOBOE  AMArHOCTHMYECKOE  IMPOrpaMMHOE  OOecledYeHHue,  CIEAyIoUas  KaTeropus
JUArHOCTHYECKUX CUCTEM.

[IporpammHoe obecrieyeHHE HJIEKTPOHHOIO OJOKa YNPaBICHHUS COJIEPXKUT IPOLECCHI,
KOTOpbIE 3alMCBHIBAIOT B MaMATh PErucTparopa KoAbl HeucnpaBHOcTe. Eciu nuarnoctuueckas
cucreMa OOHAapYy>KUBAeT HEUCIPABHOCTH, TO HAa MPUOOPHOM IIMTKE BKIIOYACTCS M BBIKIIOYACTCS
B OIIPE/ICJICHHON TIOCJIEJOBATEIbHOCTH CBETOBOM MHAUKATOp. CHEUHanucThl, 3aHUMArOLIUEeCs
PEMOHTOM aBTOMOOWIIA, O€3 Tpya paciinppoOBHIBAIOT JAHHBINA CUTHAM 110 CTIIPABOYHBIM Ta0JIHIIAM
KOJIOB HEUCITPABHOCTEH.

- 0OpTOBOE IMArHOCTUYECKOE MPOrpaMMHOE OOecrieueHne, Ha3HauYeHUEM KOTOPOH SIBJIIETCS
CHIDKCHHE BPEJHBIX BBIOPOCOB M3 BBIXJIOMHOW CHUCTEMBI aBTOMOOWS. [locTym K gaHHOMY
o0ecreyeHnto TpedyeT crelnnaibHOe JUarHOCTUYECKOE YCTPOMCTBO. DTUM YCTPONUCTBOM SIBIISIETCS
ckanep. llopTaTuBHBIN AMArHOCTUYECKUN TecTep (CKaHEp) MOAKIIOYASTCS 4Yepe3 CHelHaTbHbINA
pa3zbeM Ha aBTOMOOMIIE K KOHKPETHOMY 3JIEKTPOHHOMY OJIOKY yIpaBJ€HUs UM BCEH JIEKTPOHHOMN
cucteMe. KoHTpoaupyeMble mapaMeTpsl U KOJbl HEUCIIPABHOCTEN CUUTHIBAIOTCS HETIOCPEACTBEHHO
C DJIEKTPOHHBIM OJIOKOM yNpaBJIEHUS U UHTEPIPETUPYIOTCS CHELMAINCTAMH CEpPBHCA.

PaccmoTpuM Gonee eTalbHO HEKOTOPBIE YCTPONCTBA 171l KOMIIBIOTEPHOMN TUAarHOCTHKU:

- CraninoHapHbIe MOTOP-TECTEPHI — 3TO MHOTO(YHKIIMOHAJIbHBIE yCTPOMCTBA BCECTOPOHHEN
aBTOMOOWJIBHOM JMarHOCTHKH, B KOTOpbIXx OBD-II-ckanep npucyTcTByeT Kak Majasi 4acTb
YHUBEPCAJIBHOM CHCTEMBl Ta30aHaIU3aTopa, HW3MEPEHUs KOMIIPECCUM, [JaBJIEHHs TOIUIMBA,
pa3psKEHHs BO BIIyCKHOM KOJUIEKTOPE M MHOTOT'O APYTOro.

- CrienManu3upoBaHHbIE JWJIEPCKUE CKaHEepbl (WM TaK Ha3bIBa€MbIE YHHBEpPCAIbHBIE
TUIIepCKre MPUOOpPHI) — MHOTO(YHKIIMOHAIBHBIE U POBBIE YCTPOKCTBA, KOTOPHIE PECTABISIIOT
co00i1 KOMOMHAIINIO MYJIbTUMETPA, OCIIIILIOrpada 1 MUKPOKOMITBIOTEPA CO CTIEUATU3UPOBAHHOM
0a30i1 Ha CMEHHOM KapTpHUDKE JUIsl KOHKPETHOM MOJENH TPAaHCTIOPTHOTO cpencTBa. Llena Takux
ycTpoiicTB — rAe-To okoiio 2000-3000 $. Ge3 kapTpumka u KaOeleH-IepexoJHUKOB IO
pas3IM4YHbIC MOJICITH aBTOMOOMICH (KapTpHKu camu 1o cede ctosat mpumepro 500 $. u k Tomy xe
MMEIOT Y3KYIO CIICIIHAIU3AITUIO 110 MapKe, MOJIeNIH U MOAU(UKAITIH aBTOMOOWJIS ).

KoMrmibloTepHble  TECTOBBIE CHCTEMBI, KOTOpBIE TMPEICTaBISAIOT CO00H  OOBIYHBIN
MePCOHATBHBIN KOMIBIOTEP, HOYTOYK MJIM KapMaHHBII KOMITBIOTEP MPOU3BOIBHON KOH(UTYpaIUN
C COOTBETCTBYIOIIUM IPOTPAMMHBIM OOecTieueHueM U crienuaibHbiM kabenem OBD-II-RS-232.
B takoM coeauHuTEnbHOM Kabene CTOUT MPOrpaMMHPYEMbIi MUKPOKOHTPOJUIEP, HMEIOLIUM
3alIUTHBIE TPOTOKOJIBI 00MEHa, TaK 4To HanpsMyto coenuHuTh cucreMy OBD-II ¢ TIK e ynacres.

OcTaHOBHMMCSI HEMHOT'O Ha MTPUHIUIIAX TUATHOCTUKHU IPH MTOMOIIHA KOMIIBIOTEPHOTO MYJIbTH-
ckaHepa. [laHHast TuarHocTHYECKas cucTeMa MPEeoaraeT Cleayolee:

-Ha nepBoii cTyneHn Ucnonb3yoTcs BCE JOCTYIHbIE CPEACTBA KOMITBIOTEPHOU JUArHOCTUKHU
Y CUUTHIBAIOTCS HE TOJILKO KOJBI OMIMOOK, HO M Bce MU(DPOBBIC TAHHBIE, MPSMO WM KOCBEHHO
OTHOCSIIMECS K BO3HUKIIEH pobiieMe. B 1aHHOM citydae oueHb Ba)KHO ITOHUMATh, YTO «KTOBOPUT
CKaHEp M HACKOJIBbKO IIOJHO OH MHTEPIIPETHPYET HalJIeHHble HeucnpaBHOCcTU. Eciu crenuanuct
aBTOCEpBHCA MPABUJIBHO STUM BOCIIOJB3YETCS, ATO MOMOXET OBICTPO MEepedTH K PeUICHHI0
POOJIEMBI ¢ 00OHAPYKEHHBIM U3bSHOM.

-Ha BTOpO#i cTyneHu Bce MOMy4YeHHbIE TaHHbIE HEOOXOAUMO JTOMOTHUTENIHHO MOABEPTHYThH
3JIEKTPUYECKOM (aHanoroBoii) mpoBepke. M, HecoMHEHHO, cpa3y k€ HEOOXOAUMO TIIATEIHHO
MIPOBECTH MPOBEPKY INEKTPHUUECKON CUCTEMbI aBTOMOOWIIA (TeHepaTopa, akKyMyJIIsiTopa, IPOBOJOB
Y KOHTAKTOB), YTOOBI TOYHO YOCIHUTHCS B EC TIOJHOW WCIPABHOCTH. [Ipu OTpUIIATEIIEHOM
pe3ynbTare noaydeHHas HudpoBas nHGopMaIis HeI0CTOBEpHA.
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Ha cnenyromem stane He0OOXOAMMO, YTOOBI CKaHEP WM COPT YCTAHOBHII KOMMYHHUKAIIHIO
C MPOBEPSIEMBIM KOHTPOJIEPOM, TO €CTh pa3pelllyl MPOCMOTP JaHHBIX B PEXKHUME PpEeanbHOro
BpeMeHH (3Ta (yHKIHMs OOBIYHO Ha3biBaeTcs Data Stream — oTOOpakeHHE MOTOKA JIaHHBIX).
JlaHHast QyHKLUSA MOXKET UCIOJIb30BaThCs )1 IPOBEPKU CUTHAJIOB JaTUMKOB U JPYTUX 3JIEMEHTOB
CUCTEM YINpABJIECHUS B PEKUME peaJbHOro BpemeHHW. MTak, Ha aucmiell ckaHepa BBIBOJSTCS
CUTHAJIbI 1IaTYNKOB ABTOMOOWJISI M TapaMeTphbl CUCTEMBI BIIPHICKA TOIUIMBA B TE€YEHHUE HEKOTOPOTO
BPEMEHH B PEKUMaX XOJIOCTOrO XO/a, a TAKXKE YBEJIMYEHHUS U cOpoca CKOPOCTH BpAILEHHUS Baja
nsuratens. Ilociae 3Toro HEOOXOAMMO NPOBECTH aHAIU3 IMOJYUYCHHBIX PE3YyJbTATOB, U CIENIAaTh
BBIBOZIBI O TIPABMIIBHOCTH pa0OThI CUCTEMBI, HAJTMUUH U XapakTepe nedekroB. 1 HakoHe, ciemxyeT
yIaJIUTh W3 MaMATH KOHTpOJIepa KOAbl OHIMOOK M MPOBECTH IOBTOPHYIO HHHUIUAIN3ALUIO
CUCTEMBI.

C nomompl0 MNOAOOHBIX JUArHOCTUYECKUX CHCTEM, BO3MOXHO, 3(Q(QEKTHUBHO CBECTH
K MUHIMyMY O0OJIacTh IOWCKAa HEWCIPABHOCTU U OINPEIEINUTh XapakTep ASTHX AePEeKTOB, HE
npuberas K M3JUILIHUM, a 3a4acTyl0 U O4eHb TpyJOeMKuM omepauusM. Kpome Toro, mpu
MIPOBEJICHUU IUIAHOBOM JIMAarHOCTUKU, PE3yJIbTaThl KOTOPOH (PUKCUPYIOTCS U 3alIOMUHAIOTCS,
MO’KHO NMPOTHO3MPOBATh BO3MOYKHBIE HEIOJAJAKH B aBTOMOOMIIE, KOTOpBIE €llle He BO3HUKIIU U HE
oOpatunuck B KpuTHueckyro ¢aszy. Kpome cnenuanbHOro o00pyJ10oBaHUS IOCTaBISIEMOTO
MIPOU3BOJIUTENIIMU aBTOMOOMJIEH 11 COOCTBEHHBIX CEPBHUCHBIX LIEHTPOB CYIIECTBYET MHOI'O
[IpOrpaMM JJIsi KOMIIBIOTEPHOW TUArHOCTUKM aBTOMOOWIISI JJIi HACTOJIBHOTO KOMIIbIOTEpA WM
HOyTOYKa.

Bce coBpeMeHHBIE, 3JIEKTPOHHBIE CHUCTEMbI yIpaBIeHUs, pa3paOOTaHHbIE Ui YIPaBICHUS
aBTOMOOMIIEM, 000pYy/IOBaHbI CUCTEMOM CaMOAMAarHOCTHKH, KOTOpas CO3JaHa JUIsl TOro, 4To Obl
nH(GOPMUPOBATh BOAMUTENS O HEUCIPABHOCTAX. MHorue HaBepHska 3ameuyanu uHaukatop Check-
Engine, KoTOpbIil 3aropaercsi MpHu MOBOPOTE KIIHOYa B IMOJIOXKEHUE 3a)KMTaHHE, U TaCHET depe3
CEeKyHAy Tocie Imycka paurareis. Ecim cuctemMoil caMOIMarHOCTUKUA OyIyT OOHapy»KeHbI
HEHUCIIPaBHOCTH B paboTe aBTOMOOWIISI — HMHAMKATOP MPOJOJDKHUT ropeTh. [Ipy BO3HHMKHOBEHUH
HEHCIIPABHOCTHU BO BPEMsI IBUKEHUSI UHUKATOP 3aropaeTcsi, OJHAKO OH MOKET U MOracHyTh, €CITU
HEHUCIIPaBHOCTh IepecTana ceds MposBIATh. B 3TOM ciiydae uHQpOpManus O HEUCHPABHOCTH
BbI3BaBILIEH [10/1aUy CUTHAJA, CUTHAJ 3alMChIBAETCS B MaMATh, JJIsI BO3MOKHOCTH MOCIIEAYIOLIETO
cunThiBaHus. B ciaywae ecnu mpu pabGore apuratens unaukarop Check-Engine HacToitunBo
IIPOOJIKAET TOPETh, JTYUIIUM COBETOM OyJeT HE3aMeUINTENIbHO OOpaTUTCS K CIIeLUAINCTaM, AJIs
OoJee 1eTaNnbHOM JUArHOCTHKHU U yCTPAHEHUS] HEUCIIPABHOCTH.

Jla’xe Ha aBTOMOOWMJISIX OJHOM MapKH CHUCTEMBI YIPaBJIEHUS U AMArHOCTMKM MOTYT OY€Hb
CHJIPHO OTJIMYAThCS, HO MPUHIUN OCTAETCSI HEM3MEHHBIM: B IIpOIlecce pabOThl JBUTATENs, Ha
pa3MUHBIX pexuMmax (IpOrpeB, 3alyCK IBUraTels, XOJOCTOM XOJ, pasrOH M TOPMOKEHHE)
HENPEPHIBHO UAET CUUTHIBAHUE MIOKA3aHUM HECKOJIBKUX JECATKOB JATYMKOB.

N Bor— camoe wuHrepecHoe. [Ipy BO3HMKHOBEHMM curHajga o0 omuOKe, cucTemMa
JMArHOCTUKHU COXPAHSET KO OIIUOKH B JOJTOBPEMEHHOM MaMATH AJIs JalbHEHIIeH pacinpoBKu
CHELMATMCTOM CTaHIMM TEXHUYECKOro OOCIy)KMBAaHUs, IOAAET CHUTHAI O BO3HUKHOBEHHUU
BHELITATHOM CHUTyalluM B BUJE JOCTYIHOM JJIi HMHTYUTHBHOI'O TIIOHATHUS BOJAUTEJIEM
U alalTUPYETCsl K BOSHUKILEH CUTyalluu, BBIMOJNHAA JEHCTBUS NPEAyCMOTPEHHBIE IMPOrpaMMOoil
OJ10Ka yrnpaBieHus (BILIOTH 10 CUMYJISIIMH PaOOThI MOBPEXKIEHHOTO IaTYNKA).
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Puc3. [latuuku BHyTpu aBTOoMOOMIA check engine

Hanpme HaumHaeTcs OyaHuuHas paboTa MacTepa, KOTOpbBIM  MOJKIIOYHMBIIKCH
K UMEIoIIeMycsi Ha OJIOKe YNpaBlIeHUs pa3bEMy, CUMTHIBAET HMEIOIIMECS OLIMOKH M IMociie
pacmmppoBKY MPUHUMAET PEIICHUE O TATbHEHIINX JeHCTBUAX.

Croutr 3aMeTUTh, YTO aBTOMOOMJIb — 3TO COBOKYIHOCTb MHOXECTBA KaK IPOCTBIX, TaK
Y JIOBOJIBHO CIIOKHBIX JJIEMEHTOB. U XOTS OONBIIMHCTBO OMIMOOK BO3ZHUKAET IO TMPHYNHE
coeMHEeHuH (pa3bEMOB), KOTOPBIE MPOCTO 3a0BLIM COCTUHHUTD IPU TEKYIEM PEMOHTE WM U3-3a
MOBPEXJCHUSI 3JIEKTPONPOBOJAKH, HWHOIJA BO3HMKAIOT CUTyalH, TpeOyrole AeTaabHON
JMAarHOCTUKU JJIsl YCTAaHOBJCHUS TOYHOM NPUYMHBI BO3HUKHOBEHMS TOW WIM MHOM OIIMOKH,
YUNTBIBasl pPAa3jIM4HbIE YCJIOBUS pabOThl ABUratels. B ciaydae BO3HMKHOBEHHUS BHE3aIHBIX,
HETPEeABUICHHBIX OMIMOOK (TPOBOJKA, Pa3bEMBI, BIAXHOCTB), IJI1 BO3OOHOBIICHUS] HOPMAJIbHON
paboThI ABUraTessl 4acTo JOCTaTOYHO OUYUCTUTh NAaMSTh, TO €CTh COPOCUTHh UMEIOLINECS OLIMOKH.
Ho nenate 3TO caMoCTOSITEIBHO HE JKeJIaTelIbHO, OTKII0Yasi OJOK YHpaBJICHUS OT MHUTAHUS HIN
apyrumu cnocob6amu. Ilonoxurech Ha npodeccuoHaia, KOTOPbI MPOaHATU3UPYET UMEIOIINECcs
nedextsl. llompiTka WCHpaBUTh, COPOCHTH OIIMOKM CAMOCTOSITENIbHO, MOMET TPUBECTU
K BpEMEHHOMY YBEJIMYEHHIO PAcX0/a TOILUIMBA, HO 3TO B JIyYlIEM Cllydae, a B XyJIIeM — CKpPOEeT
neeKT M cIAeNaeT HEBO3MOXKHBIM JHArHOCTHKY aBTOMOOWIIS, BBUAY IMOTEpPH JAHHBIX O pabore
nsuratens u omnOkax. Hy a aBuratenem, KOTopblii Kak Obl paboTaeT UCIpPaBHO, HU KTO HE OyaeT
3aHMMAaTbCAd cepbe3HO. ONTHMasbHblE HACTPOMKM JOJIKHBI BOCCTAaHOBUTHCSA dyepe3 S50—60
KUJIOMETPOB IIpobera, HO, Kak yKe 0TMEUYaJloch, HEOOXOAUMBbIE HACTPOHKU OyAyT OTHOCHTEIBHO
COCTOSIHUSI aBTOMOOWJISI, KOTOPBIA, B CIIlydae HEHCIPABHOCTH, TMO-TIPEKHEMY OCTAHETCS
HEHCITIPaBHbBIM.

Jlaxxe ecny y4ecTb, 4TO KOMIBIOTEPHAS JUArHOCTHKA BOILIA B HANIY JKU3Hb CPABHUTEIHHO
HE/JaBHO, Mbl MOXXEM C YBEPEHHOCTBbIO CKa3aTh, 4YTO BBICOKAs HAJEKHOCTh COBPEMEHHOMN
KOMIBIOTEPHON JHAarHOCTHKH aBTOMOOWISI TpHBeENia K COKPAIIEHUIO YHCIIa MPOCTHIX AE(EKTOB,
KOTOPBIE JIETKO BBISABIISIOTCS ONBITHBIMH PEMOHTHUKAMHU Ha CTAHLIMAX TEX0OCTYKUBAHHUS.
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SOYYAR TELEVIiZiYA STANSIYASINDA ELEKTRIK AVADANLIQIARIN i$
PRINSIPININ ARASDIRILMASI

SOMODOV AZAD RAUF OGLU
CAVADOVA MIRFATMA MIRBABA QIZI
Azorbaycan Memarliq va Insaat Universiteti

Xiilasa. Sayyar Televiziya Stansiyasimin (STS) elektrik tochizati sistemi onun fasilasiz, etibarli
va tahliikasiz faaliyyatinin tomin edilmasi iigiin asas va halledici rol oynayir. Ciinki bu sistem
televiziya yayimi iigiin istifada olunan biitiin avadanliglari, kamera, video-audio emal qurgulari,
rabita avadanliglar, isiqglandirma sistemlori va kémakgi texniki vasitalari va s. ahata edir va sabit
enerji ilo tomin edilmasina xidmat gostorir.

Bu maqalo xiisusi tayinatli naqliyyat vasitalori iizorinda qurulan Sayyar Televiziya
Stansiyalarimin (STS) elektrik sistemini va onun miirakkab miihondislik arxitekturasini tadqiq edir.
Isd> yiiksak garginlikli xarici gidalanma manbalari ilo stansiva daxilindaki hassas ragamsal yayim
cithazlar arasindaki texniki alagalar, elektrik dévralorinin qurulma prinsiplorvi va sistemin stabil
islomasini tomin edan qoruyucu mexanizmlar tohlil olunur. Homginin maqalada sayyar televiziya
stansiyasinin elektrik sisteminin c¢oxpilloli strukturu va bu sistemi taskil edon asas texniki
qovsaqlarin funksional xiisusiyyatlari ardicil sakilda tadqiq edilir.

Bu prinsiplorin har biri kompleks elektrik sisteminin miihandislik baximindan quisursuz va
tohliikasiz faaliyyatini sortlondiron fundamental amillardir. Magsad, canli yayimlar va ¢akiliglor
zamani bas vera bilacok nasazliglarin (garginlik diismoasi, qisaqapanma, tezlik siiriismasi) yayim
avadanhiqlarina monfi tasirini aradan qaldirmaq iigiin edilon texnoloji hallori miiayyan etmoakdir.
Elektrik tochizati sistemi hom gorginliyin sabitliyini qorumali, hom do> kritik avadanhqlarin
(kameralar, serverlor, peyk otiiriiciilori) 24/7 rejiminda fasilasiz isini tomin etmalidir. Natica
etibarila, bu miihandislik hallori STS-in texnoloji resurslarmmin omriinii uzadr va biitévliikds
televiziya stansiyasimin istismar effektivliyini nazoragcarpacaq daracada yiiksaldir.

Agar sozlar: Sayyar Televiziya Stansiyasi (STS), elektrik tochizati sistemi, fasilasiz faaliyyat,
televiziya yayimi, yayim avadanliqlari, elektrik dovralori.

RESEARCH OF THE WORKING PRINCIPLE OF ELECTRICAL EQUIPMENT IN
A MOBILE TELEVISION STATION

SOMODOYV A. R.
Master’s student at Azerbaijan University of Architecture and Construction

Abstract. The electrical power supply system of a Mobile Television Station (MTS) plays a
fundamental and decisive role in ensuring its continuous, reliable, and safe operation. This system
supplies stable energy to all equipment used in television broadcasting, including cameras, video
and audio processing units, communication equipment, lighting systems, and auxiliary technical
devices.

This article examines the electrical system of Mobile Television Stations (MTS) installed on
special-purpose vehicles and analyzes their complex engineering architecture. The study focuses on
the technical interconnections between high-voltage external power sources and the sensitive digital
broadcasting equipment inside the station, the principles of electrical circuit design, and the
protective mechanisms that ensure stable system operation. In addition, the multi-level structure of
the mobile television station’s electrical system and the functional characteristics of the main
technical units forming this system are examined in a systematic manner.

Each of these principles represents a fundamental factor that ensures the fault-free and safe
operation of a complex electrical system from an engineering perspective. The objective of the study
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is to identify technological solutions designed to eliminate the negative effects of potential failures—
such as voltage drops, short circuits, and frequency deviations—on broadcasting equipment during
live broadcasts and recording sessions. The power supply system must maintain voltage stability
while also ensuring the uninterrupted 24/7 operation of critical equipment, including cameras,
servers, and satellite transmitters. As a result, these engineering solutions extend the service life of
the MTS’s technological resources and significantly improve the overall operational efficiency of
the television station.

Keywords: Mobile Television Station (MTS), electrical power supply system, continuous
operation, television broadcasting, broadcasting equipment, electrical circuits.

GIRIS. Miiasir dovrdo informasiya mozmununun toqdimat siiroti televiziya sirkotlori tigiin
halledici amils g¢evrilir. Xiisusilo miixtalif kiitlovi tadbirlor zamani hadise yerindon xabar istehsall
vo yayimi kritik ohamiyyat kasb edir.

Soyyar televiziya stansiyasi (STS) studiadan konarda televiziya programlarinin ¢okilisi vo
canli yayimi ii¢lin nozordo tutulub, hadiso yerindon ¢okilis, montaj vo signal otiiriilmasi ii¢lin
avadanliq vo miitoxassislori vahid mobil kompleksds birlogdirir. Onun strukturuna videokameralar,
mikserlor, video ¢okilis serverlori, montaj va rabits avadanliglari, eloco do rejissor, sas rejissoru vo
miihandislar {iglin otaqlar daxildir ki, bu da ¢akilis prosesinin mobilliyini tomin edir.

Sakil 1. Sayyar televiziya stansiyasi.

Vozifa:

—Siiratlo ¢okilis yerino ¢atmag.

—Tam spektrda iglorin aparilmasini tomin etmok: siijetlorin ¢okilisi, miisahibalor, canli
yayimlar.

—Rejissor, sos rejissoru, mithondis, miixbir vo bir ne¢o operatorun eyni vaxtda islomosine
imkan yaratmagq.

—Video materialinin studiyaya mobil sobokalor vasitasilo 4K vo ya daha yiiksok keyfiyyoatdo
oOtiirtilmosi vo montajini tomin etmok.

Is soraiti:

—Biitiin fasillor lizro is (qis-yay).

—Vaxt faktoru — maksimum kritik (“cokilis yolda”).

—is¢i yerlorinin rahat planlasdirilmasi, avadanliq ilo operator heystinin komfortlu islomasi.

—Tam avtonom is imkani.

Miiasir sayyar televiziya stansiyalarinin dizayni vo igloma prinsiplari yalniz enerji tochizatinin
tominati ilo mohdudlasmir, hom do sistemlorin tohliikasizliyi, avadanliglarin uvzundmiirliiliiyli vo
yaymm keyfiyyotinin qorunmasi baximindan miihiim rol oynayir. Bu sabobdon, soyyar televiziya
stansiyalarinda elektrik avadanliqlarinin is prinsiplorinin dyronilmasi hoam nazari, ham do praktik
baximdan ohomiyyatlidir.
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Sakil 2. Sayyar televiziya stansiyasinin video nazarat hissosi.

Bu todqiqatin mogsodi soyyar televiziya stansiyalarinda elektrik avadanliqlarin is
prinsiplorini arasdirmaq, movcud problemlori miioyyonlosdirmok vo onlarin halli yollarii toklif
etmokdir. Arasdirmanin naticalori mobil yayim stansiyalarinda enerji tominati sistemlorinin
optimallagdirilmasi vo yayim keyfiyyastinin artirilmasi ii¢iin praktiki tovsiyalor toqdim edacokdir.

Tahlil

Miiasir televiziya yayiminda informasiyanin 6tiiriilmao siirati vo keyfiyyoti rogabstodavamliliq
ticlin osas sortdir. Xiisusilo kiitlovi todbirlorin hadise yerindon canli yayimmi zamani mobil
miithondislik komplekslorinin (STS) rolu kritik ohomiyyat kasb edir. STS-lorin asas vozifosi ¢okilis
yerina siiratlo ¢gatmaq va tam avtonom is rejiminde yliksok keyfiyyatli (4K vo daha yuxar1) yayimi
tomin etmokdir.

Tahlilor gostorir ki, STS-in elektrik tochizati sistemi yayim omoliyyatlarinin etibarlilig: ii¢iin
baza rolunu oynayir. Miihondislik hallorinin kompleks totbigi hom ¢okilis heyatinin komfortlu isini,
hom do sistemin texniki potensialinin tam reallagdirilmasini tomin edir. STS sistemi yliksok
gorginlikli xarici monbalorls stansiya daxilindoki hassas rogomsal yayim cihazlar1 arasinda texniki
olagoni tonzimloyon ¢oxpillali struktura malikdir.

Canli yayim zamani yarana bilocok gorginlik diismasi, qisagapanma vo tezlik siirlismosi kimi
amillorin avadanliqlara manfi tesirini minimuma endirmok {igiin xiisusi qoruyucu mexanizmlor
totbiq olunur.

Sistem kritik avadanliglarin (kameralar, serverlor, peyk otiirtictilori) 24/7 rejiminds fasilosiz
isini toamin etmak Ti¢lin nazorde tutulmusdur. STS-lords IP texnologiyalarinin va 5G sabakolorinin
totbiqi yayim operativliyini 40% artirir vo infrastruktur xorclorini optimallagdirir. Bu texnoloji hallor
hom do stansiyanin texnoloji resurslarinin istismar miiddotini uzadir. STS-in elektrik tochizati
sistemi yayim omoliyyatlarinin etibarliligi vo yiiksok keyfiyyati ii¢iin 9sas baza rolunu oynayan
ovazsiz mithondislik komponentidir.

NOTICO

Tohlillor gostorir ki, STS-lorde IP texnologiyalarinin va 5G sobokslorinin totbigi mobil
yayimin operativliyini 40%-o qadar artirir vo infrastruktur xorclorini optimallasdirir. Moqgalads STS-
lorin galacak inkisaf perspektivlari, o ciimlodon bulud (cloud) ssaslh istehsalat texnologiyalarinin
inteqrasiyast barods elmi prognozlar verilir.

Soyyar televiziya stansiyalarinda bag vers bilacok gorginlik diismasi, qisaqapanma va tezlik
siirlismosi kimi nasazliglarin yayim avadanliglarina monfi tosirinin qarsisini almaq iigiin totbiq
edilon texnoloji hallor, homginin kritik avadanliglarin 7/24 rejimindo fasilosiz isini tomin edir.
Noticado, STS-in elektrik tochizati sistemi stansiyanin texnoloji resurslarinin dmriinii uzadir, yayim
keyfiyyatini va istismar effektivliyini artirir. Elektrik dovralarinin diizgiin qurulmasi vo qoruyucu
mexanizmlorin totbiqi sayoesindo sistemin stabilliyi qorunur vo hor hansi bir goza vo ya nasazliq
zamani avadanliqlarin tohliikesizliyi tomin edilir. Coxpillali struktur vo asas texniki qovsaqlarin
funksional bolgiisii mithondislik baximindan stansiyanin fasilosiz foaliyyotini sortlondiron osas
amillordir.
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Umumiyyoetlo, sayyar televiziya stansiyasinin elektrik tachizati sistemi yalmz enerji tominat:
funksiyasini yerino yetirmir, hom do biitlin yayim oamoliyyatlarinin etibarli vo tohliikasiz hoyata
kecirilmosindo miihiim rol oynayir. Bu sistem, miihondislik hollorinin doqiq totbigi vo kompleks
yanagma sayosindo STS-in texniki potensialini maksimum dorocodo reallasdirir vo televiziya
yaymminin pesokar soviyyade davamliligini tomin edir. Umumilikdo, STS-in elektrik tochizati
sistemi televiziya yayimminin etibarlilig1 vo yiiksok keyfiyyati li¢lin ovozsiz miithondislik komponenti
olaraq On plana ¢ixir vo soyyar yayim omoliyyatlarinin ugurla hoyata kegirilmasindo osas baza
rolunu oynayir.
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https://doi.org/10.5281/zenod0.21399230
«CJIABOHAITIPABJIEHHBIE AHTEHHBI U151 PAAMOCBA3U HOHOC®EPHBIMU
BOJIHAMM»

CIO3bMH AJIEKCAHAP HUKOJIAEBUY
3aMeCTHUTENb HaYaJlbHUKa BOCHHOH Kadeapbl — o yueOHoi pabore
«KaparaniuHCKHI1 TEXHUYECKUI YHUBEPCUTET
uMeHu Abbuikaca CarmHOBa - CTapUINi TperogaBaTellb

KYHIEPBAEB EP’KAH MEPIT'EHBAEBUY
3aMeCcTUTEN b HayalbHUKa BOEHHOU Kadeapsl — 10 BOCIUTATENbHOM paboTe
«KaparanaMHCKUI TEXHUUECKUN YHUBEPCUTET
nMeHn AObutkaca CarnHOBay - CTaplIni MperogaBaTesb

AJIMHIEB BOJIAT ' KAMAHBAEBUY
CTaplIuil npenojiaBareib UKiIa boeBoro npumeHeHns: OpOHETaHKOBBIX MOpa3AeICHU,
BoeHHOU kKadeaper HAO «KaparanauHCKUN TEXHHUYECKUN YHUBEPCUTET
nMenu Abbputkaca CarmHOBa»

MUXAJBYEHKO AJIEKCEN ATEKCAHJIPOBUY
CTapIIuii mpenojasaresb HukiIa boeBoro npuMeHeHns OpOHETAaHKOBBIX MOAPA3IeIICHHH,
BoeHHOM Kaenpsr HAO «KaparananHCKuil TEXHUYECKHI YHUBEPCUTET
nMenu Abbuikaca CariHOBa»

MYXAME/J’KAHOB " KAHUBEK )KYMABEBNY
Crapuuii npenoaaBaTesb UKIa boeBoro npuMeHeHus crenuaibHbIX BOMCK — cTapiuit
npermnoiaBatelib, BoeHHoH kadenpsl HAO «KaparanaguHCKHid TEXHUUECKUH YHUBEPCUTET
umeHu Aobuikaca CaruHoBa»

Annomayusn. B pabome paccmampugaiomcs c1a0OHANPAGIEeHHbIE AHMEHHbL, NPUMEHSEeMbLE
8 cuCmeMax paouocesasu UOHOChepHvimu (RPOCMPAHCHEEHHBIMU) BOTHAMU 8 KOPOMKOBOIHOBOM
Ouanasone 4acmom.

Ipoananuzuposanvl 0cobeHHOCMU PACHPOCMPAHEHUS. PAOUOBOTH NPU OMPANCEHUU OM
PA3IUYHBIX  CII0€8 UOHOCGepbl, a MakKdice CHOPMYIUPO8anvl mpebosanus K Ouaspammam
HANpaIeHHOCMU AHMEHHbIX CUCMEeM 8 BEPMUKANbHOU U 20PU3OHMANLHOU NIOCKOCMAX O
obecneuenusi yCmouuugoll 813U Ha MPAccax pasiuyHOU NPOMSNCEHHOCU.

Knrwouesvie cnosa: Cnabonanpasnentvie AHMEHHDbL, uoHocgepuas C6513b,
NPOCMPAHCMBEHHbBIE BOJHbl, KOPOMKOBONHO6bIU Ouanazon (KB), cummempuunsiii eubpamop,
senumHoe uznayuenue (NVIS), ouacpamma uanpaeienHocmu, 3amupanus cucHana (geoune),
ROOCMUNAOWAs NOBEPXHOCHIb, ABAPULIHO-CRACAMENbHASL CE53b.

Beenenue

Pa3Burtue COBPCMCHHBIX CUCTCM PaIUOCBA3H, MO6I/IJII:HLIX KOMILJIEKCOB U ceTeH 9KCTPCHHOT'O
ornoBeuleHus TpeOyeT NMPUMEHEHHs Ha/leKHbIX aHTEHHBIX YCTPONCTB, COCOOHBIX OOecreunBaTh
YCTOMYMBOE COEIMHEHHE B YCJIOBHUSX CIOXKHOTO peibe(a MECTHOCTH M OTCYTCTBHS NPSMOU
BUJIUMOCTU. B BBICOKOYACTOTHOM (KOPOTKOBOJHOBOM) JUAana3zoHe JUIsl TUX LeNel TPaIuliOHHO
UCTIOJNB3YETCsl  CBA3b IMPOCTPAHCTBEHHBIMU (MOHOC(hEpHBIMH) BoJHAMHU. Vcmonb3oBaHUE
OTpaXKeHUS PAUOBOIH OT CJIOEB HMOHOC(EpHl MO3BOJISET OPraHUM30BBIBATH KaHANbl Iepeaadyu
JaHHBIX W T0JIoCa Ha pacCToOdHHA OT JCCATKOB O TbICAY KHUIOMETPOB 683 MMPUBJICYCHUSA
JIOPOTOCTOSIIEH CITyTHUKOBOM MJIM HAa36MHOM PETPAHCISIITMOHHON HHPPACTPYKTYPHI.
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OnHako wWoOHOC(epHas CBsA3b IOABEPKEHA 3HAYUTEIBHOMY BIHSHHUIO T'eO()U3NIECKHX
(akTOpoB, CYTOYHBIX U CE30HHBIX KOJIEOAHUN OJIEKTPOHHOW KOHIIEHTpAIMH, a TakKke
MHOTOJTy4eBOMY pPacCHpOCTPAHEHHUIO, BBI3BIBAIOIIEMY HHTEp(EpEHIIMOHHbIE 3aMupaHus ((peauHr)
curHaga. B cBs3M C ATUM K AaHTEHHBIM CHCTEeMaM JaHHOTO [Mala3oHa MPeIbsBISIOTCS
cnenupuyeckue TpedoBaHu. [ CBA3M ¢ MOABMKHBIME 00BEKTaMH, IUPKYJISIPHOTO BEIIAHUS WIH
OpraHu3aIlii CeTeH paaualbHOH CBsI3M B OmmkHed M cpeaHedt 3oHax (mo 500-1000 km)
Herenecoo0pa3Ho UCIOIB30BATh Y3KOHANPaBIeHHbIE aHTeHHBI. Hanboee 3¢ (heKTHBHBIMY B TAKUX
CIIEHApUAX OKa3bIBAIOTCA c1a00HaNpaBieHHbIe aHTeHHbI. OHM 00J1a/1a10T IHUPOKON TUarpaMMOoit
HAIPaBJIEHHOCTH B TOPU30HTAJIBHOM IIJIOCKOCTH, YTO HCKIIOYAET HEOOXOAMMOCTh TOYHOI'O
HABEJCHUS HA KOPPECIOHACHTAa, a MX XapaKTePUCTUKHM B BEPTUKAIBHOW IUIOCKOCTH
ONTUMU3HUPYIOTCS JUIsI U3JIy4€HUS O]l HYXKHBIMU YIJIAaMU K TOPU30HTY — BIUIOTH JI0 KpPYyTOTO,
3eHUTHOTO u3nydeHus (pexkum NVIS) misa npeogoneHus «30H MOTYaHUS.

OpaHuM M3 THaBHBIX IHpeuMyllecTB ciaOoHanpaBieHHbIX KB-aHTteHH (Takux Kak
CUMMETpPUYHBIC U HECUMMETPUYHBIE BUOPATOPHI, PAMOYHBIE U MOTYPOMONYECKHE KOHCTPYKIIMH)
SIBJIIETCA UX OTHOCUTENbHAS POCTOTA, SKOHOMUYHOCTh U BBICOKAsi CKOPOCTh pPa3BEPThIBAHUS, YTO
KPUTHYECKH BaXKHO JIJIS1 BEIOMCTBEHHBIX, BOGHHBIX U aBapUHHO-CIIaCaTEIbHBIX CITYkKO.

Heabo naHHOH padoThl SBISETCS PACCMOTPEHHE KOHCTPYKTHBHBIX OCOOEHHOCTEH
c1aboHAaNpaBiICHHBIX aHTEHH JJIs HOHOC(EPHOU paauoCBsI3y, aHAIU3 IPUHIMIIOB POPMUPOBAHUS
UX JarpaMM HamnpaBjIC€HHOCTHU C YYETOM BIIMSHUS MOJICTUIIAIONIEH TOBEPXHOCTH (3€MJIN), @ TaKXKe
uzydyeHue obnacteil ux 3(PPEKTHUBHOrO MPUMEHEHUS B COBPEMEHHBIX PATUOTEXHUYECKUX
CUCTEMaX.

1. Oco0eHHOCTH KOPOTKOBOJIHOBOI PaIMOCBSA3H U TPEOOBAHMS K AHTEHHAM

K numanazony xopotkux BoiH (KB) otHocsat paamnoBomns! amu 10...100 m (3...30 MI'n).
HaubGonee xapaktepHsiM BHAOM wHcnonb3oBaHuss KB sBnsercs paauocBsi3sb MOHOC(EPHBIMU
BosiHamH. [To mpuHIMITY pacpocTpaHEeHUs TaKKHe BOJIHBI €11le Ha3bIBAIOT MPOCTPAHCTBEHHBIMH.

Paguocs3p B nuanazone kopotkux BojiH (KB) mMoxeT ocymiecTBiIsThCS TOBEPXHOCTHBIMU
(3€MHBIMH) ¥ IPOCTPAHCTBEHHBIMU (MOHOC(HEPHBIMU) BOJIHAM (puc. 1).

OTpaaroiiuii cioit HoHocheps
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Puc. 1. Mogens pacnpoctpanenus KB

Pagnocssa3p noBepxHOCTHBIMU BoJIHaMH (3B) ocymiectisiercss Ha AanbHOCTH MeHee 100 kM.
PannocBs3p npoctpaHcTBeHHBIMM BoidHaMu (MB) MoXkeT ocCyIIecTBIATHCS, MPU ONpPENETICHHBIX
YCIIOBUSIX, Ha JIOObIe AanbHOCTH. OTHAKO NaTbHOCTH DPATUOCBA3M MOHOC(EPHBIMH BOJHAMHU
3aBUCUT OT COCTOSIHHSI HOHOC(EPHI U MPaBUIILHOIO BbIOOpa pabo4MX YacTOT U aHTEHH.

HNonocdepa npeacrapnser codoit 4acTh BepXHEH aTMocdepbl 3eMIId, HOHU3UPOBAHHOM TI0T
JeMCTBUEM COJIHEYHOTO M3IY4YeHUs M APYrux (GaxkTopoB. B pesynabrare MOHM3allMKM BO3HUKAIOT
CIIOH, coOJep)Kamme OOJbIIOe YHUCIO 3JeKTPOHOB. (C0eM Ha3bIBaIOT BBICOTHBIA MNPOQHUIb

HOHOC(EpBI, Il CYIECTBYEeT MaKCHUMYM 3JICKTPOHHON KOHLEHTpALUU, To4Hee rpaauenta IV, .

Takue cion o6naz[a}0T CIOCOOHOCTBIO B OIIpCACIICHHOM AHAIIa30HC 4aCTOT OTPaAXaThb IIaAar0IIne
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Ha HHUX paguoBONHBL [Ipu 3TOM, YeMm OOJbIIE YHCIO 3apSKCHHBIX YaCTHI[ (DJICKTPOHOB)
COINEPKUTCA B €IUHHIE 00ObEMa, TeM 0OJice BHLICOKME YaCTOThI MOTYT OTPAXKaThCS OT CIOSL.
OcHoBHBIE crion noHochepsl 0603Hagatorcs oyksamu F2, F1,Eu D .

Cnoii F'2 maxoautes Ha Boicote 200...400 KM OT IOBEPXHOCTHU 3EMIIM M COAEPKUT OOBIYHO
HanbOJIbIIEE KOJMIECTBO 3IEKTPOHOB. BeseacTue 31oro ot cinost F'2 1o cpaBHEHHIO ¢ APYTUMU
CJIOSIMU MOHOC(EPBI MOTYT OTPAXKAaThCs HAN0OJIEE BHICOKUE YaCTOTEHI.

JlneMm B neTHee BpeMst oT ciost 2 otnensiercs cioii F'1, koropsrit nexut Hiwke ciost F'2
Ha Boicotax 180...240 km. Croii F'2 mpu 3TOM pacronaraercs Ha 60ybimx Beicotax. Houbto 00a
cnos Flu F2 cnusarorcs B omun cioii /2. Breicora cnos F'2 B HOYHBIE Yachl CYTOK BHE

3aBUCUMOCTH OT BpEMEHHU Tojia JexuT B npenenax 180...300 km.
Cnoit E wmaxomurcs Ha Beicore 100...120 KM OT HOBEPXHOCTU 3€MJIM. DTOT CJIOM MOXKET
orpaxkath KB TONBKO B JHEBHBIE 4Yachl. B HOYHBIE Yackl OT clI0s £ oTpakaroTcs BOIHBI

f <0,7MI11.
CaMbIM HUKHUM ciioeM siBisiercst cioit D . Ero BeicoTta coctasiseT 60...90 km. Cnoit D He

otpaxaer KB, HO BOmHEI, oTpakaromuecss oT Beimenexamux cioes FE,F1u F2, npoxomar

BBl yepes cioii D u ucneIThiBatoT moriorneHue. Houbto cnoit D ucuesaer v MOTJIOMEHNE
BOJIH COOTBETCTBEHHO YMEHBIIACTCS, a HANPSHKEHHOCTH TOJIST BOJIHBI BO3pAcTaeT IMOCIE 3axoja
Coumurza.

OnekrponHas kouueHtpauus (N, ) ¥ 9acTOTa BONHBI MMEIOT O/JHO3HAYHYIO CBS3b
4 02
N, =124-10"f", (1)
rne NV, B 3JI/CM3; f BMIL.

OTpa)KaIOH_[I/Ie CJIOn HMCHOT CBOU MAaKCUMYMBI N

a» 4 TOYHCC 00J1aCTH C BBICOKUM

rpajHenToM nekTponHoii konnentparuu (dN, /dh).
B perynsapubix otpaxatomux ciaosx E,F1u F2 pns cnokoitHOro coctosHust HOHOChEPHI

]\/v3J1 YAOBJICTBOPUTCIIBHO OIIMCHIBACTCA Hapa6OJ'II/I‘-IeCKI/IM 3aKOHOM

2
N =N I_M )
am - T 'm Y2 ’ ( )
m
rae H, —BbicoTa MakcHMyMa IpaJHeHTa, OTCUUTBIBAaEMasi OT 3eMiin; /1 — Tekyluas BbICOTa;
Y =H,6 —H, — nomyronumna cuos; N, — makcumym rpamuenra N, ; H, — Bsicora
JIOHVKHEW TpaHMIIE CIIOS.
JIIs KaKIOro OTPaKarOLIEro CIIOS MOXET HAOII0aThCss MakcuMyM rpagueHtra N, u

CYLIECTBYET MaKCHMAaJIbHAsl OTPaXKarollasi 4acTOTa CUTHAJA. JTa 4acToTa paBHA YIJIOBOM 4acToTe
Kosie0aHMs 3JIEKTPOHOB, KOTOpas Ha3bIBAaeTCs COOCTBEHHAsl AJIEKTPOHHAs yacToTa Iuiasmbl. [Ipu
BEPTHKAIGHOM TIaJICHUM BOJIHBI Ha HMOHOC(EpY HAMOOJNBINAs YacTOTa HA3bIBACTCS KPUTHYECKON

YaCTOTOH JaHHOI'O CJI0s
[y =+/80,8N™ . 3)

PasnoBoITHBL, 9aCTOTa KOTOPBIX MPEBBIIIAET KPUTHUECKYIO YACTOTY CJI0S, IPH BEPTHKAIBHOM
NaJCHUH IPOXOIAT Yepe3 CIIOH, He OTpakasich K 3eMIIC.

Kpuruueckue wactots cioes £, F'l 1 F'2 o6biuno o6osnauatorcs uepes f E , f F1,
JoF'2. DTH HaCTOTBI ONPENeNSIOTCS MPH 30HAUPOBAHHH HOHOCHEPBI U SBISIOTCS OCHOBOH J11Tst

IIPOTHO3UPOBAHMA U pacyeTa pabOouuX YacTOT Ha PAAMOJIMHUAX PasInYHOM mpoTsbkeHHocTu. Ha
OCHOBE MHOTOJICTHUX HAOJIOICHUI OTYYESHBI IMITUPHUYECKUE (HOPMYITBI 115l KPUTHYECKUX YacCTOT,
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KOTOPBIE JIOBOJILHO CJIOKHBI, 0COOEHHO [Is cliost F'2 ¥ B MHXKEHEPHOM NMPAKTUKE MCTIONB3YIOTCS
peKo.
B ciyuae HakiioHHOro majgenus Bosusl (uist paguorpace ¥ > 100KM ) ot cios nonocdepst

OTPaKAIOTCSA PAJUOBOJHBI C YACTOTOM, MPEBOCXOISINEH KpuTHueckyro. Hambonbmias wacrora
BOJIHBI, KOTOpasi emie OTPaKaeTcsl OT JaHHOTO CJIOS MPU HAKJIOHHOM IMajeHHH, Ha3bIBACTCS
MaKCHMAaJIbHO TIpuMeHuMOit yactoroit (MITH). [list perynsapHbix cioes cymectsytor: £ —MITY,
F1-MIIY u F2—MIIY. Makcumansnas u3 aux 0yaer MITU- tpaccel.

Kaxxnass MITY 3aBHCHT OT KPUTHYECKOW 4aCTOTHI M yIiia MAACHUA (@, T. €. JUIMHBI TPACCHI.

Jlia paauonuHuid, rae paguorpaccesl no 3emie menbiie 1000 kv, MITY onpenensercs cornacHo:
Sy = fips€cQ, (4)
OTO COOTHOIIECHHE HA3bIBACTCS 3aKOHOM CEKaHCa. 3aKOH CEKaHCa CIIPaBeIIMB Ul BCEX
4acToT f , B TOM YMCIIE U ISl BEPTHKAIBHOTO jy4a f, .
Jlnist paguonarHuii OosbIIel IPOTSKEHHOCTH HEOOXO0IMMO YUUTHIBATh C(HEPUUHOCTD 3eMITH
fMH‘I = stKp SeC(P = ﬁ(p SV (Pncnp > (5)
rae K, — nmonpaBouHslit K03 HINEHT, yYUTHIBAIOIIII KPUBH3HY 3eMIIH U HOHOC(HEPBL.

MIM ¢ yyeroMm chepuuHOCcTH 3eMin 1 HOHOC(hEPBI onpeensieTcs 1o Gopmyrie

fuma = [V 1=sin> /(1+ Z, |R,)? . ©)

re ( —yroa NajeHHs Ha CJIOH (tg(perp / (2H om))’ 31ech 7y, — HPOTAKEHHOCTD

PaarOJINHUN, H omp BBICOTA OTpaXKaromero CJI04 (I[O TOYKHU OTpa)KCHI/I}I);

Z =H otp — H ) — BbICOTa TOUYKH OTpaXKeHHUs pr Haj HwkHel rpanuneii cnos (H, 0); Ry=

6371 kM.
E

C

HeoOx [

f HITY f OPY f MITY f

Puc. 2. 3aBucuMOCTb o IMPUHHUMACMOI'0 CUTHAJIa OT YaCTOThI

Taxkum o6pa30M, MaKCHUMaJIbHas1 4YaCToTa fMH‘I 3aBUCHUT TOJBKO OT 3J'IeKTp0HH0171
KOHIOCHTpaluu (Nan) B TOYKC OTPAKCHUA U ITPOTAKCHHOCTH PATHOJIMHUHA (er) 1 HC 3aBHCHUT OT

MOIITHOCTH MEePeIaTINKa 1 TapaMEeTPOB aHTCHH.
PaguocBsazp Ha MITU MOXHO OCYIIECTBISITHE ¢ BeposTHOCTBIO 50%. Mg TOrO, YTOOBI
MOBBICHTh BEPOSTHOCTh MPUTOAHOCTH YaCTOT, BEPXHIOK T'PAHUILy TMOHIDKAIOT JI0 ONTUMAIbHOW
paboueil yactorel (OPY), rae BeposSsTHOCTh NPUTOJHOCTH YacTOThl HE MeHee 90 %;
F2—-0PY =0,85(F2—-MIIY),
F1-0OPY =095 (F1-MIIY), (7)
E—-OPY = F-MIIY.
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CHu3y nuarna3oH pabo4yMx 4acTOT OrPaHUYEH HAUMEHBUIUMU MPUMEHUMBIMH YacTOTaAMHU
(HITY). HITY Ha3pIBarOT 4acTOTy BOJIHBI, HA KOTOPOW HAIPsHKEHHOCTH IMOJIS CHUTHAJIA IPUHUMAET
MUHUMAJIBHO HEOOXO0UMOE JJIs JAHHOTO BUA CBSI3U 3HAUCHHE.

Haub6onee uenecoobpasso paboTaTh Ha ONTHUMAIBHOI 9acTOTe fopy, e £, (fopy) = Eax

(cm. puc. 2).

Hwxknsst rpanumna padounx dactoT W, B yactHocTH HIIY, 3aBUCHT HE TONBKO OT YCIOBUS
OTpa)keHHUs, HO U OT MapaMeTPOB PaIUOCPEICTB, TPEOOBAHMI K KaHATIaM CBSI3U M YPOBHS TIOMEX Ha
npueme. OrpaHnyeHNe HIKHETO Mpejiesnia pabounx 4acToOT CBS3aHO C POCTOM 3aTyXaHUS PaJHOBOIH
B noHOC(epe.

Tak kaxk HITY 3aBUCHT OT MHOTMX MapaMeTPOB PAIUOJIMHUH, TO €€ pacueT NpPEeACTABIIAET
JIOBOJIBHO CIIOKHYIO 3amady. [loka He CyIIecTBYeT XOpOIIO OTpabOTaHHBIX METOJOB pacdera
HaTPsHKEHHOCTH 1103151 HoHOC(hepHO# BoTHbI 1 camoi HITY.

TpeGoBanus, npeabsiBiAsieMble K aHTEeHHaAM. PeanbHO paJuoCBA3b MOXKHO OCYILIECTBIISTh
KaKk 3€MHBIMH, TaK U HOHOC(HEpPHBIMH BOJHAMHU B auanaszoHe 1,5...35 MI'n, unHorma m Ooree.
OcHOBHasI paguOCBsI3b BO3MOXKHA TOJILKO MOHOC(EpHBIMH BOJTHAMH. biarogapsi OTHOCHTEIHHO
HEOOJBIIOMY TMOTJIOMIEHUIO PAIHOBOIH B HOHOC(HEpE CBA3b MPOCTPAHCTBEHHBIMU BOJHAMH
Bo3MOkHa Ha OmmkHUE (10 300 kM), cpennue (1o 600...1000 kM) u Gonbmue (6omee 1000 km)
pacctosHuda. J[adbHOCTH CBSI3M MOHOCHEPHBIMH BOJHAMH TJIABHBIM 00pa3oM OIpeaenseTcs
BBEIOOPOM pPaboYMX YacTOT B COOTBETCTBUM C WMOHOCHEPHBIMHU YCIOBHSMH. [Ipu mpaBUIBLHOM
BBIOOpPE YAaCTOT M AaHTEHH BETMYMHA MOIIHOCTH MepeAaTdynka Wiu Kod(p(UIMEeHTa YCUICHHUS
AQHTEHHBI OYyIyT BJIMATH TOJIBKO HAa CTEMEHb HAJIEKHOCTH CBSA3UM W JOCTOBEPHOCTH TeEpeaadu
UH(pOpPMAIIHH.

Kak w3BecTHO, amMama3oH padOYuX YacTOT MPHUTOIHBIX JJIS PagHOCBI3U HOHOC(EpHBIMU
BOJIHAMU OTpaHUYEH CHU3Y MHUHUMaibHbIMU 4acToTamu (HITY), a cBepxy — MakcuManbHBIMHU
gacrotamu (MIIY). HapexxHocTh paavoCBs3M B 3HAUUTEIBHOW MeEpe OIpeNessieTcs BbIOOPOM
ontuMaibHbIX 4acToT (OPY) B 3aBUCHMOCTH OT MPOTSKEHHOCTH TPACCHI M COCTOSHUSL HOHOC(EPHI.
[Ipy >TOM JMOJDKHBI BHIOMPATHCS ONTHMAJBHBIC YIJIBI HM3JIYYCHHUS W TIPHEMa pPaIAOBOJIH B
BEPTUKAJIBHON IJIOCKOCTH. Ha Tpaccax Mamoil mpOTSKEHHOCTH ONTHMAalbHBIE YIJIBI IPHUXOAa

panuoBonH HaxoxsTes B npegenax 0, = 60.. .90°. C yBennueHueM NpoTsKeHHOCTH TPACC YIJII
HpHXO0/1a PAIMOBOIH yMeHblIaroTcs. Ha Tpaccax cbie 1000 KM yIjIbl IPUX0/a paanoBOJIH MEHEE
30°.

TpeGoBanuMss K aHTEHHAM [JIs PagUOCBA3M HOHOCHEPHBIMH BOJHAMH OIPEAEISAETCS

JAIbHOCTBIO CBSI3U U TMATIa30HOM pabo4mXx yacToT. Yem Oosbie Tpedyemas 1adbHOCTb CBSI3U, TEM
0ojiee BBICOKMMHU JOJKHBI OBITH paboure 4acTOThl, TaK Kak B 3TOM ciydae Ooibine MITY.

TpeOyeMble yriibl Om MakcumMymoB JIH B BepTHUKaIbHON IJIOCKOCTH AHTEHH 3aBUCSAT OT JIMHBI

TPAaCChbl, BBICOTBI TOYKHU OTPAXKCHUA B I/IOHOC(I)epe U TpPaCKTOpHUH BOJIHBI. B mo6om cJlIy4dac
HCO6XO,[[I/IMO CTPEMUTCA COINIACOBBIBATH YI'OJI IpHUXOA4d BOJIH 90 " yIroJj Gm I[H AHTCHH.

Hnst paguocBsizn Ha HeOombimue manbHOCTH (10 300 kM) (dakTHdecku TpeOyrOTCs Tak
Ha3bIBa€MbIC aHTCHHBI 3eHUTHOTO M3nydeHus: (A3U1) u seautHoro npuema (A3Il) ¢ opueHTanmeit

0
JTH nox Gonbrmmu yriamu k ropusonty (0, = 60...90") . Aurenns! aist paarocsszu Ha cpeHHe
nanbHOCcTH (600...1000 KM) AOMKHBI CO3/aBaTh MAaKCHUMaJbHOE W3JIyY€HUE I[0J YrjiaMu

0, =30. ..60°. Ha pamuommenax Gombmoi npotsokennoctn (7 > 1000 KM) Heo6xoxumbl

0
OCTpOHAIpaBIIeHHbIe aHTeHHbl ¢ yraamu 0, <30°.

BaxxubiM TpeboBaHUEM, IPEIBABISIEMBIM K IIEPEIAIONINM aHTEHHAM, SBIIIETCS MOJyUYeHUE B
npeaenax 3aJaHHbIX YII0B em 1 B TpeOyeMOM CEKTOpEe a3MMYTaJbHBIX yTJIOB ?,p HEO0OXO0UMOTO

koddppuuuenta ycunenus G . Veenmuenne KY B yKa3aHHOM HPOCTPAHCTBEHHOM CEKTOPE
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BO3MOXXHO 3a CYET YJIYYIIECHHs HANpaBICHHBIX CBOMCTB aHTEHHbl M YMEHBIICHHs IOTEPh B
Onmxaiiieit 30He.

JUiss mpUeMHBIX aHTEHH BaXHEHIIUM TpeOoBaHHEM SBISETCS OOecreueHHe BBICOKHUX
3HaueHnit KHJ[. DTO MO3BOAMT yMEHBIIUT MEIIAIOUIEE BIIMSHHUE PA3JIMYHBIX PaJUONOMEX M
oca0uTh 3aMHUpaHUs, CBSI3aHHBIE C MHOTOJIYYEBBIM PacIpOCTPaHEHUEM HOHOC(EPHBIX BOJIH.

K nmnepemaromum aHTEHHaM [JOCTAaTOYHO BBICOKHME TpeOOBaHMA NPEABABISAIOTCS K
corniacoBanuto (KbB) u KIIJ[ Bcero BbICOKOUAaCTOTHOTO TPakTa, B TO BpeMs Kak JJisi IPUEMHBIX
AHTCHH 3T apaMeTpbl UMEIOT MEHEE CYLIECTBEHHYIO POJIb.

Tpedbyembimu JIH miis panuocssizu B nuanasone KB o0nanaroT kak BepTHKaJIbHBIC, TaK U
TOPU30HTAJIbHBIE H3Ny4yaTenau. PajnoBOIHBI, OTpa)kaeMble OT HMOHOC(EpbI, MpeolOpasyroTcs B
AJUIMNTUYECKU ToJisipu3oBaHHble. ClieJ0BaTeIbHO, NPUEMHAs U IEpelarolias aHTEHHbI MOTYT
paboTaTh BOJIHaMU pa3HoU nosisipu3anuu. OAHAKO aHTEHHbI TOPU30HTAILHON MOJIIPU3ALIMN UMEIOT
PSI IPEeUMYILECTB epe]l aHTEHHAMH BEPTUKAJIbHOW MOJIApU3alUU. AHTEHHbI C BEPTUKAJIBLHBIMU
BUOpaTOopamMu TpeOyroT MeTau3anuu 3emiu, ux [IH cyliecTBeHHO 3aBHCAT OT MapamMeTpoB
3€MHOM ITOBEPXHOCTU. Y POBEHb MIOMEX BEPTUKAIBHOW NOJIAPU3ALUU BBILIE, YEM FOPU30HTAIBHON
NOJIIPU3ALMU. YUUTBIBAs 3TU 0OCTOATENbCTBA, HA Meperadye U MpHeM HOHOC(HEPHBIMU BOJIHAMM
MIPUMEHSIIOT IPEUMYILIECTBEHHO aHTEHHBI TOPU30HTAIBLHON MOJISIPU3ALIUY.

2. 'opu3oHTAIbHBINA H HAKJIOHHBIN CHMMeETPHYHbICe BHOPATOPbI

B Hacrosimee Bpemss pa3paboTaHbl U NPUMEHSIIOTCS  pas3jidyHble  MOIU(UKALUN
cUMMeTpuyeckux BuOpaTopoB. HauOomblee pacmpocTpaHeHHE NOIYYMIM TOPU3OHTAIbHBIE U
HAKJIOHHbIE CHMMETPHUUYHBbIE BUOPATOPHI, AUANAa30HHbIE BUOPATOPHI, IIYHTOBbIE, IIIOCKOCTHBIE U
YTOJIKOBBIE AHTEHHBI, AaHTEHHBI 3€HUTHOTO M3JIyYEHUsS U JIp. DTU aHTEHHBI NpUMeHAroTCs 11 KB
CBSI3M HOHOC(EPHBIMH BOJTHAMH Ha MaJlble U CPeIHHUE JAbHOCTH.

T'opu3oHTanbHblii cuMMeTpUYHbIE BuOpaTtop. CumMmerpuuHslii BuOpatop (puc. 3)
SIBJIIETCSA OJJHUM U3 HauOoJiee MPOCThIX U paclpOCTPAaHEHHBIX aHTEHH KakK JJIs Ilepefadu, Tak U JIs

npuema. Ero ycnonoe o6osnasenne BI'—, 3mech [/~ mnuna miewa BuGpatopa B Merpax; /—

BBICOTA €ro IojiBeca B MeTpax. BuOpaTop BbINONHSETCS M3 OMMETAUIMYECKOTO WM THOKOTrO
MHOroxkuspHoro mposoga IIAMIT nuamerpom 3,4 u 6 MM U uMeeT OONBLIOE BOJHOBOE
comnpoTtuBieHue, npuMepHo paBHbie 1000 Om. ['opuzoHTanpHBI BUOpATOp KpPEMUTCS Ha JBYX
Maurax, MOAJepKUBAEMBIX OTTSDKKaMM. [l yMEHbLIEHHUs TOKOB, HABOJUMBIX B OTTSKKaX, OHU

Pa3OMBAIOTCS M30JIATOPAMH Ha OTPE3KH MeHee ueM A . /4.

[ToBepx.3emmau

Hopmans

Puc 3. 'opuzoHTanbHBIN CUMMETPUYHBINA BUOPATOP

Beicora noaseca /1 Boibupaercs B mpenenax 0,2A < h<0,5A . , a wmna mneva /B

min °
npepenax 0,2\ </<0,7\_. . Boicota mojseca 1oJOTHA aHTEHHBI OMPENETSET TPEOYEMBIiH
yromia em MaKCHUMAJIbHOT'O U3JIy4YCHHUS B BepTHKaJ’IBHOﬁ IJIOCKOCTHU. YBEJINYEHNE OTHOCUTEIIHLHOMN

nnuHbel BUOpaTopa [/ A Beimue 0,625 yXy[amiaeT HanpaBlleHHbIE CBOMCTBA BUOpaTopa 3a CUET
IPOTEKaHUs MO €ro Ijied4aM HpoTHBO(A3HBIX TOKOB. MUHHMMAasbHble Beauuuubl A/ A u [/ A
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OTPENIETSAIOTCS JOMYCTUMBIMU 3HAYEHUSIMU TIOTEPb B 3€MJIE, aHTCHHE, U30JISATOpax U OopraHax
HAaCTPOMKH.
CHUMMETpUYHBI BHOpATOp OOBIYHO THTACTCS IBYXIPOBOAHBIM (DHUIEPOM C BOJIHOBBIM

conpotusnenuem P, ~ 600 Om. Xopomee cornacopanne ¢ Bhicokum KBB BO3MOXKHO B y3Koif
nosioce 4acToT. [l paGoThl B IMANa3oHe 9acTOT HEOOXOIMMO COTTIACYIOIIEE YCTPOHCTBO.

B cBOOOIHOM TPOCTpaHCTBE CUMMETPUYHBIA BHOPATOpP CO3JAaCT MAKCUMYM H3IIyu€HHUS B
HaIpaBICHUAX, MEPIEHAUKYIAPHBIX cBoe ocu, ecau [ <0,7A . Tlongpusauus 1ojs JUHEHHAS

(0,), 1. BextOop E opuentnpoBan Boib nposoxa. [lpu pacnionoxkenny Bubparopa Ham 3emnéi,

MaKCUMyM I[H 6YI[6T 3aBHCECTHh B OCHOBHOM OT BBICOTHI ITIOABECA h . Honﬂpmam/m I1OJIA U3JIYUCHUA
IMPaAKTUYICCKU JIPIHCIZHEISI, HO CYHICCTBYIOT YKC ABC COCTAaBJIANOMIUX E9 nin EB nu E(p nin Er'

MOXHO FOBOPUTB, 4TO aHTeHHA BI' M3IydaeT U mpHHHMAET PaJHOBONIHBI TOPU3OHTANBHOH £ U
BeprukanbHoit (£) monspusaimu nons. B miockoctn Bubparopa (£ — miockocTs) cyuecTyer

toneko E (E,), a B oproronansHoi miockoctu (H — mockocts) cymectyer Tonbko £, T.e.

E,.
[losne u3nyyeHUss W Apyrue XapaKTEPUCTUKH TOPU30HTAJIBLHOTO BHOpaTOpa CYLIECTBEHHO
!
3aBUCAT OT MAPAMETPOB 3eMJIM € W G . B mepBom npubmmxenuu npu 2 > 0,2 3emimo mosararor

IJIOCKOM M HMaealbHO npoBogsimeil (G —> 00). B 5ToM cilydae BIMSHHE 3€MJIM YYMTHIBAETCS C

MIOMOILBI0 METOJ]a 3epKaJIbHBIX H300paxkeHui (puc.4). AnteHHa BI' 3ameHnsiercs cucremoit u3
BUOpaTOpa M €ro MpOoTUBO(A3ZHOTO 3EPKATHLHOTO HM300pa’KEHHsI, PACIIOIIOKEHHBIX B CBOOOIHOM
IPOCTPAHCTBE Ha yaadeHun 2/ Jpyr or apyra.
Hanpsoxenrocts DMII B IpoU3BONIBHBIX HANPABICHUAX O M () MMeeT Be COCTABIIAIOIIMX.
—ikr

E,=1i1201 sin(pe—fl(e,(p)fg(e); (8)
E, =i1201, coscp7ﬁ(6,¢)f3(9); )
rne I~ — ammmryma Toka Ha BuGpartope; f,(0,p) — xapakrepuctuka oaMHOYHOrO
o ikr
cummeTpryHoro Bubparopa; f,(0) — muoxurens semum; — - AMIUIUTYIHBIA U (a3oBbIi

MHOXKHUTENh C(HepUICCKOI BOTHEI.
XapaKTepucTUKa HaNpaBIeHHOCTH aHTeHHbI BI' B 3aBUCMMOCTH KoopauHaT Oum @

OonpeaACICTCS BbIPAKCHUCM

cos(kl cosOsin @) — cos(k/
£(0.0)= 2% B cos(H)

\/1 —cos’ Osin’ @

Sil’l(kh sin 9) (10)
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a) 0)
M(r.6,9) .
/—f‘@r\—>\ r -

,h 0 ¢=90°

¢

h

S M=

S~— | —

Puc. 4. Bubparop u ero 3epkaibHOE H300pakeHHUE:
a — INIOCKOCTh E; 6 — mrockocts H
PesynpTHpyioias aMIuIuTy1a HAPSHKEHHOCTH SJICKTPUUECKOTO TOJIs paBHA

E©.0)|=y|E +|E,[ (1)

0 .
B mwiockoctu Bekropa / nipu @ = 0" ropr3oHTAIBHBI BHOPATOp CO3MAET FOPH30HTAIBHYIO
HOJISIPU3AIMIO TIOJISI, & XapAKTEPUCTHKA HATPABICHHOCTH 3aBUCUT TOJIBKO OT MHOXHTENS 3EMJIH

1.0

S (8) = 1,(0) =sin(khsin0). (12)
Yenosue (12) mo3sonseT BbIOPaTh ONTHMANBHYIO BBICOTY MauTbl /l,  WIM ONTHMAIBHBIH
yron O .
Ecmm npunsts f,(0) =1 wm khsin®=7/2 10
h,. = L wm 0 = arcsin(ij. (13)
4sin @, 4h

1 000 800 E‘P (H—HJI.)

h/\

0,125

0.25

0,375
0,5

0,75

08 06 04 02 02 04 06 08 1

Puc.5. JIH ropu3oHTaIEHOTO BUOpATOpa B BEPTUKAIBLHOM IJIOCKOCTH
B BepTuKanbHoii mnockocTu JIH ropu3oHTansHOro BUOpaTopa 3aBUCAT OT OTHOCHTEIBHOM
BicOTBl 1/ A (cm.puc 5). Ilpum manoii Beicote moaseca antenssl (/1 <0,25))makcumym
usnydeHuss HanpasieH B 3senut (0, = 90°). C yBenmueHHeM BBHICOTHI IOJBECA
(0,25<h<0,5N) none B 3eHMTHOM HampasieHuH ymeHbliaetcs, a makcumym JH (0 )

cmemaercs k semue. [pu /= 0,5\ nose B 3¢HUTHOM HalpaBJIeHUH OTCYTCTBYET. JlanbHelmIee
YBEJIMYEHUE BBICOTHI I10JIBECA AHTEHHBl MPHUBOJAUT K IOSIBICHUIO OOKOBBIX JIETIECTKOB U
dbopmupoBanuio nByx Hampasnenwuii 0, .

JIH B ropu3oHTaIbHOM IJIOCKOCTH (3aBUCUMOCTD OT YIJIOB (P ) MPAKTHUECKH KPYTrOBbIE (CM.
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puc.6).

0 .
Cnabas HapaBIEHHOCTH BhIpaXkeHa Tonbko mpu O < 60" B HanpaBneHus neprneH UKy ISpHOI
IUIOCKOCTH Tuied BuOpaTopa. [loatomy nist panuocssizu Ha KOpoTKux Tpaccax (1o 300 kM), koraa

0
YIUIBl BO3BBIICHHMS TpaeKTopuu panuoBond 6Gomsmme O, > 60", BI' moxHO pacmonarath

IIPOM3BOJILHO 110 OTHOLIEHHUIO K HalPaBJIEHUIO Ha KoppecnonieHTa. [Ipu pabote Ha 6osee JIIMHHBIX
Tpaccax liejecoodpa3Ho mieun auteHHbl BI' pazBopaunBaTh NepneHIMKyISIPHO HAIIPABJICHUIO Ha
KOPPECIIOH/ICHTA.

KHJI ropu3oHTanbHOro CHMMETPUYHOIO BHOpaTtopa B 3aBUCUMOCTH OT YyIUa
0 mpu © —> o0 onpenensercs M0 GopmyJie

1920 sin*(0,5kl)sin’(khsin0), (14)

D(B) =
210
Trac RZH — COIIPOTUBJICHUEC U3JTy4YaTCJIsI OTHOCUTCIIBHO TOKAa B TYYHOCTHU (COGCTBGHHOC IIIOC

HABEJICHHOE 3€pKalbHBIM oTOOpaxenneM) Ry =Rsy— Ry, rme Ry — cobereenHoe

CONMPOTUBIIEHUE W3JydeHus BuOpaTopa; R sy — HaBEACHHOC CONPOTHBICHUE 3€PKajJbHbIM
n3zobpaxxenueM. [Ipu ymeHbLIEHHH BBICOTHI IOJBECa BHOpATOpa €ro COMPOTHBICHUE HU3IyYCHHS

ymenpmaercs, 6o R s —> Ry .

Puc. 6. JIH aaTenas BT

B pesynbrare cymectyer Makcumanbhbiii KHJI npu /2 = 0,15 . Peansubiii KHJT Bu6paropa

BT B Hanpasnenusx 0 = em HaxoJUTCs B Ipenenax 6...16, Torma kak B CBOOOHOM MPOCTPAHCTBE

cuMMeTpuYHbIi Bubparop umeer KHJI 1,5...3,2 .
[Ipu pacuére korddurmenta ycuneHuss anteHHol BIT MOXHO monb3oBathes (hopmystoit
(3.3.14) B KOTOpOW BMECTO RZHHCO6XOI[I/IMO ONpeAeysaTh TOJHOE BXOJHOE CONPOTHUBJICHUE

R, =Rsy—Rsy+R,, , roe R —mnonHoe conpoTuBieHne NOTEPh B MPOBOJAX, H30IATOPAX

U 3eMJI€.
Koadduuuent ycunenuss anreHnsl BI' 3aBUCUT OT HOJHOrO BXOAHOTO CONPOTHUBIICHHUS C

y4€TOM KOHEYHOU MPOBOAUMOCTH 3€MIIU (G Z oo) . [Ipn HU3KOM (h <0, 2}\,)paCHOJ'IO)KeHI/II/I BI'

HaJ 3eMJiell C peaNbHBIMH JJIEKTPUYECKUMHU MapamMeTpaMu YacTb MOIIHOCTH MPOBOJUMOM K
AHTEHHE 3aTpayMBaAETCs Ha TEIUIOBBIE IOTEPHU B 3€MJI€, YTO MPUBOAUT K YMEHBUICHUIO

koapduumenra yeuwnenns G, u KI1JJ (n A ) .
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G RZA
=—m_—_2b 15
Na D R, (15)

C YBCIMUYCHHUECM BBICOTBI IIOJBCCA BI' IoTepu B 3CMIIC 6BICTpO YMCHBIIAKOTC, TaK Kak
CUJIOBBIC JIMHUU OJIM>KHETO DM MOJis aHTEHHBLI BCE OOJBIIEH CTEINEHU 3aMBIKAIOTCS B BO3YyXC.

[osromy, HaunHas ¢ Beicor /> 0,2\, ¢ morepsmu B 3emie (R )MoxHO He cunrarbes. B

riasubIx Hanpasinenns (0, )npu s = 0,2\ makcumanbusie sHadenns G, =3...5 B 3aBucumocTy

OT IIPOBOJAMMOCTH 3€MHOM IIOBEPXHOCTH. YUET KOHEYHOW IPOBOJMMOCTH 3€MJIM NPUBOAMUT K
HEKOoTOpoMy M3MeHeHHI0 JIH aHTeHHBI, 0COOCHHO B BepTHKAIBHOW IIocKocTH. M3—3a moteps B
3eMJIe aMIUINTyJla HanpsyKEHHOCTU IO YMEHBIIAETCS, a 3TO IPUBOAUT K YMEHBIIEHUIO
MakcuMyMOB JieniecTkoB /IH n yBennuenuto MuauMyMoB. HyneBble 3HaueHus 10, XapaKTepHbIE

JUISL WAEaIbHOTO Ccllydast (G —)OO), OTCYTCTBYIOT, a OOKOBBIE JICLIECTKH CTaHOBSITCS OoJjiee
Pa3MBITBIMU (TJIAKUMH).

CuMMeTpUYHBI BHOPATOP ¢ HAKJIOHHBIMM IUIed4aMHM. B BOWCKOBBIX paJMOCTaHLUAX
MaJioil U cpeHe MOIIHOCTHU B IEJISIX YMEHbBIIICHUS] BPEMEHU Pa3BEPTHIBAHUS aHTEHH MTPUMEHSIOT
OJIHOMAUYTOBBIC HAKJIOHHBIE CHMMETPHUYHBIE BUOpaTopbl (puc. 7). Bubparop ¢ HAKIOHHBIMU

ieyamu yciioBHo o6osnasaercs BH —.

Puc. 7. CuMmMeTpHuuHbIi BUOPATOP ¢ HAKIIOHHBIMU TICYaMH

0 .
Vron nakinona mied BH seiGupaercs B npenenax o =10...20°. Haknon neyeit Bu6paropa
Heckonbko m3MeHsier JIH, ymenbiaer conporuBienne wmsnydenus (R;), yBenmumBaer

COIIPOTUBJICHUC ITOTCPb (R ) 1, COOTBECTCTBCHHO, CHMXKACT KOB(b(I)I/II_II/IeHT YCUJICHUSA ITPUMCPHO B

10T
1Ba 1 OoJiee pas.

[Mockonbky antenHa BH BbImomHsIETCST U3 THOKOTO MHOTOXUJIBHOTO MPOBOJA, OHA UMEET
Oospiioe  BoJHOBOE compotuBiieHne (B mpeaenax 1000 Om), TO BXOAHOE CONMPOTHUBIICHHUE
MU3MEHSIETCS OT JIECATKOB JI0 Thicssd OM B quama3oHe pabodmx 4yacToT. Takoil BUOpAaTop MOMKET
HCTOJIb30BaThbCsl B 2 — KpaTHOM dYacToTHOM nuanazone npu KBB > 0,1 ¢ momycTumbiMu
n3meHeHusmMu JIH B BeptukanbHOi 1uockoctd. B nemsx ysennuenuss KbBB BubOpatop BH
1erecoo0pa3Ho BBIMOMHITh U3 JBYX WM OOJBIIOrO YUCHA PACXOISIIUXCS MPOBOAOB ILUIEY. ITO
OyJeT MPUBOIUTH U K YBEIMICHHUIO KO (DUIIMECHTA YCUIICHHS M3—3a YMEHBIIICHUS KOHIICHTPAIIHH
OJISI B 3€MJI€ MTOJI aHTEHHOM.

3. Ilnana3oHHble CHMMeTPHYHbIEe BUOPATOPHI U UX TPUMEHEHH e

JAuana3oHHble CHMMeTPHYHbIe BUOPATOPBI. /[nana3oHHbIE CBOMCTBA AHTEHHBI 3aBUCST OT
CTAaOMWJIBHOCTH HX DJJIEKTPUUECKUX XapakTepUCTHK. CHUMMETpUYHBIE BHUOPATOPHI OTHOCATCS K
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KJIaCCy Pa3HbIX aHTCHH. B TakuX aHTEHHaX AJIEKTPHUYECKUE XapAKTEPUCTUKHU SBISIOTCS (QyHKIHEH
yacToThl. HanGonbume npumensl u3MeHeHus BxoaHoro conporusnenns Z, =Z,(f).

Usmenenust Z, NPUBOAWT K HAPYLICHUIO cornacoBanus u ymensinennio KbB B ¢punepe. [lostomy
yaie BCEro yciosueMm auarnasona paboumx wactor seusercs KbB2>KbB, , rne KbB,  —

MHUHHUMAJIBHO AomyctuMsble 3HaueHus KbB.

CymecTtByer Oonblioe pa3sHooOpa3ue MeToJoB moBbllIeHHUs coOctBeHHoro KbB
BUOpAaTOpPHBIX aHTEeHH. Yalne BCero MOHMKAIOT BOJHOBOE COINPOTHUBIIEHHE BHOpATOpa, AENAIOT
IUTaBHBIE IEPEXO0/bl, KOMIEHCUPYIOT OTPAXEHHYIO BOJIHY, BKIIIOYAIOT HArPY3KH (IIyHTBHI).

B mmanazone KB mpuMeEHSIIOT aHTEHHBI, BBHITIOJTHEHHBIE KaK W3 BEPTHKAJIBHBIX, TaK U M3
TOPU3OHTANIBHBIX U3Iydarenei. Beprukanbhbele BHOpaTtopbl ManodddexkTuBHbIE 115 padOThI
MOHOC(EpHBIMU  BOJMHAMH. [ OpH3OHTaNBHBIE BHOpPATOPHI CO3MAIOT  ciaboe  U3JIydeHHeE,
HaNpaBJICHHOE MO/ MAJIBIMU YTJIaMu K TOpU30HTY. [loaToMy oHM 3 dekTUBHO paboTatOT Ha MaJIbIX
U CPEIHUX PACCTOSIHUSIX U XYK€ — Ha JajJbHUX. BiusHue 3eMHON NOBEPXHOCTU YBEJINYUBAET
HAIPaBJIEHHOCTh BUOPATOpa B INIOCKOCTH, IEPIICHANKYIIAPHOM ero ocu (tiockoctu [ ).

B cooTBeTcTBUU € TPaBUIOM NEPEMHOKEHHUS XapaKTEPUCTUK HAPABICHHOCTH ONpeesieM

£(0) = £(0)sin(khsin®), (16)
rne f,(0) — xapakrepucTnka HaNpaBIEHHOCTH OJMHOYHONO BHOpAaTOpa B CBOOOJHOM

IpOCTpaHCTBe; /I — BBICOTA BMOpaTOpa OT IOBEPXHOCTH 3emiM; 0 — yrom B BepTHKanbHOI
IJIOCKOCTH, OTCYUTHIBAEMBI OT HOBEPXHOCTHU 3€MJIU.

OnHOMPOBOAHBIE TOPU3OHTAIBHBIE BHOPATOpPHI  SBISIOTCS  y3KOAWANA30HHBIMH U
MIPUMEHSIFOTCS B TIOJIBHKHBIX PaJUOCpPEACTBaX. BXOMHBIE COMPOTHBICHUS TOHKUX BHUOPATOPOB

M3MEHSeTCSl B IIMPOKUX mpexenax. AHaiu3 Z, TOKa3blBaeT, YTO 3aBHCUMOCTH BXOJHOTO
COTIPOTHUBIIEHUS OT pabouell IJIMHBI BOJHBI TeM ciabee, yem Tojmie Bubparop. IlapamnensHbiit
PE30HAHC CMELIAETCS B CTOPOHY MEHBIINX 3HAYCHUH E/ A u3-3a yMeHbIIEHHS (Ha30BOH CKOPOCTH

Vp PACIPOCTPAaHEHHS TOKA.

Juana3on paboumx IJIWH BOJH CHUMMETPUYHOTO BHOpaTOopa B OCHOBHOM 3aBHUCHUT OT
COTJIACOBAHHUS €ro BXOJHOTO COMPOTUBIIEHUS C BOJHOBBIM COMPOTHBICHUEM (p) IATAIOIIETO

¢dunepa. Ota BO3MOKHOCTH onpenesiercs ecrectBeHHBIM KBB B ¢uaepe (0e3 yuera aineMeHTOB
corjlacoBanus). MuHuManbHbie ectecTBeHHbIe 3HaueHuss KbB momkabl ObiTe mpumepHo 0,3. B
OJTHOIIPOBOJIHOM BapHaHTE BUOPATOPa ATO BBHIOIHUTE CIIOKHO. [Io3TOMY 11715t pabOTHI B IIMPOKOM
nuamnazone 4dactor ¢ KBB > 0,3, mpumenstorcss BUOpaTOpbl C TOHHUXEHHBIM BOJHOBBIM
COIPOTHBIICHUEM.

[
BuGpaTtop ropu3oOHTAJILHBII JHANA30HHBI Brﬂzd , Tne d— amameTp mueda

BuOparopa. [10710THO aHTEHHBI BHITIOTHEHO U3 6...8 MPOBOIOB, PACIIOIOKEHHBIX 110 00pa3yIoIIeH
mwmHapa (puc. 8). BoiHOBOe conpoTHBICHHE MHOTOIPOBOIHOTO BHOpaTOpa ONMPENeNseTcs Mo

dbopmyiie

pg =120 lnai—l , (17)

3

a
rae a, = R p/n— — sxBuBaneHTHbIN paauyc mwieua Bubparopa, 3aeck R =d / 2 —papuyc; n

—4HUCII0 TIPOBOJIOB; d — PaJNyC POBOJIOB.

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



TEXHUYECKUE HAYKHU
Impact Factor: SJIF 2023 - 5.95 TECHNICAL SCIENCES
2024 -5.99

CHmXeHue BOJIHOBOTO COTNPOTUBIICHUSI BUOpATOpa TOCTUTAETCS BHIMOJIHEHUEM €T0 TUIeY U3
IIPOBOJIOB, PACIIOJIOKEHHBIX O oOpasyromed munuHapa (BI'/l) win B miuockoctu BUOpatopa c
uryHtamu (BIIUIIT).

=ll=4d

Puc. 8. 'opu3oHTaNBHBIN AHana30HHBIA BUOPATOD

biaromaps yBennueHuro nuameTpa Iuieda BOJIHOBOE comporusiieHue BI'J[ cHukaercs no
250...300 Om. IIpu sToM Z, H3MEHsIETCS. B MEHBIIHX IIPeIeaX M aHTCHHA JIy4Ille COIIACyeTCsL.
IToHnkeHne BOJHOBOTO COINPOTHBIIEHUS BHOpATOpa OCTUTAETCS TAKXKE IyTEM PACIOJIOKEHHS
HECKOJIbKMX TPOBOJIOB B OJIHOM IJIOCKOCTM Wi BeepoM u T.a1. AuTeHHa BI'J] cormacyertcs c
¢unepom B 2,5...3— kpatHoMm quanasone yactot npu KbB > 0,25.

Ha puc. 9 nmpuBeneHbl cxeMbl TOJIOTHA JWAIa30HHBIX BuOpaTopos: a) BI'JI, 6) BI'/IIII, B)

B AT ur) YI'AO.
a) / . 6) 21,
{<—F—P — 4 B
N |
Brg Brouw
B) | =1, r)
]
h P <
/"\/’\ yro
T
Brown

Puc. 9. /lnanazonHsie BUOpATOPHI

[

Bu6paTop ropusonTaabublii auanasounbii mynrosoii. | BI' JIIII—d | ormmuaercs or

BI'/] nonoaHUTENBHON KOPOTKO3aMKHYTON JIMHUEN 2[m — ILIYHT.
BBIXOAHOE CONPOTHBICHHE KOHLOB Bubparopa Z, =R, —ipgctghkl, a mwyura

Z =ip,tgkl rne p, — BOIHOBOE CONPOTHBICHHE IIYHTOBOH 4acTu BUOpaTopa. PeakTnsHble
COCTaBJIAIOIIME ATUX CONPOTHBICHMH MMEIOT Pa3HbIE 3HAKM M YAaCTUYHO KOMIIEHCHUPYIOT JIPYT
npyra. IlonGopom mmue [ 1 [ v uX BOMHOBBIX CONPOTUBIIEHNH MOKHO MONYHTh 0OJIEE BBICOKHI

KBbB wmm pacmmpute auama3oH pabounmx wyactoT npu 3amaHHeix KBB. Dtor BuOpatop
PEKOMEHIYETCS MCIIONB30BaTh B 3...3,5 kpatHoM auanazoHe dactor mpu KBB> 0,25, rme

- =(1,67...6,25)l.

Buopatop ropusoHTAIbLHBIN IMaNa30HHbIN IYHTOBOM mi1ockocTHoi. (BI'IIIIIT), cxema
KOTOporo mpuBezieHa Ha puc.9. Kaxmoe miuedo BUOpaTopa BBHINOJHEHO B BHJE TPEYrojibHHKA,
3aMO0JIHEHHOT 0 poBoaMu (6...9) pa3nuyHON AJTMHBL, KOHIIBI KOTOPBIX 3aMKHYTHI BEPTUKAJIbHBIMU
nepeMblukamMu /1 . BuOpaTop MMeeT 1Ba IyHTa B BEPXHEH M HIKHEH 4acTH MOJOTHA AHTEHHBL.
Takoil BUOpaTOp 3KBUBAJEHTHBIN MapajjIeIbHOMY BKJIIOUEHHUIO 3JIEKTPUYECKOIO0 M PAMOYHOIO
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u3nyyatens. B pesynpraTe moiydyaeTrcs CaMOJONOJHUTENbHAS CTPYKTYpa, Y KOTOPOIO BXOJHOE
CONpOTHBIICHHUE IPUMEpPHO akTiBHOE 1 paBHo R, =601 OM mwm 377 Om.

OCHOBHOI1 1Mana3on pa6ouunx yactot 3—kpatubiii mpu KBB>0,5, ecim [ = 0,16 max.

Yroaxkosbie BuOparopsl YI'J, BI'JI-2Y u apyrue npuMeHSIOT C IHENbI0 MOTy4YEeHUS
Kpyrossix JIH B rOpM30HTanbHOM IUIOCKOCTH B JWana3oHe 4acToT. B ciencrBue B3aMMHOIO
BIUSHUS IIed BuOpatopa anteHHa Y[/ umeer meHblume 3HauYeHUs RZI/I KBB. IlosTomy ee
pabounii tuana3zoH okasbiBaeTcs npuMepHo 1,7—kpatubiv npu KbB>0,25.

PaccmoTpeHHble Tuana3oHHbIe BUOPATOPbI MPUMEHSIOTCS Ha CTAllMOHAPHBIX PAJAHOLIEHTPAX

UL pamuocBA3M W panuoBemanua. [loJoTHO BHOpPAaTOpPOB MOJBEIIMBACTCS HAa TPyOUATHIX
acOeCTOLEMEHTHBIX WIN JEPEBAHHBIX MauTax (0Mopax) ¢ oTTeHKaMH. OTTSHKKH BBIITOJIHSAIOTCS U3

CTaJIbHBIX KOHTAKTOB U JEJISITCS HA CEKIUU IIUHOMN lC < O,ZSXCp TaKEJIKHBIMU H30JITOPAMHU.

Bricora maur BBI6I/Ipa€TC$I HCXOAd U3 OIITUMAJIBHBIX YTIJIOB IPpUXOJda paJruOBOJH 90 Ha Tpaccax 10

600...1000 kM.

Hns meneit Bemianust B mpeaenax KpyroBod 3ouHbl g0 1000 km MKKP pexomenmyet
MPUMEHATh MEPEeaTYUKU OrPAaHMYEHHOW MOILIHOCTH C UEJIbI0 CHIXKEHHS IOMEX APYrUMU
paarocpeICTBaMU.
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BI'J]
Ilnedo BuGparopa

e
T S T T T~
[ I =
Maura CumxeHnue

OTTsiKKa

/ Wzonstop

[oasemMHEBIH KaHaT

7
/
BI' 1 1
T T | T T ]— BuGpaTop ropuzoHTaIbHbII
1 1 L 1 ! Jnana3oHHbIH
af
h
g
J /
BI/IIIT i [4—’]
f 1 = I I I BubpaTop ropusoHTalIbHbIH
dT JAMana3OHHBINA ITIyHTOBO
h
7
BT LI i BubGpaTop ropu3oHTaIbHbBINA

JUATa30HHBIH ITYHTOBOM TJIOCKUH

VI

TOPU30HTAJIbHAsSL JIMArla30HHAas

Puc. 10. KoHcTpyKiun [uana3oHHBIX BUOPAaTOPOB
Pa3znuyHble KOHCTPYKIMM JAMANa30HHBIX BHOPATOPOB, MPUMEHSEMBIX Ha CTAallMOHAPHBIX
paavoLEeHTpax, puBeAcHbI Ha puc. 10.
HanpapnenHble cBoMCTBa AMANAa30HHBIX TOPU30HTAIBHBIX BHUOPATOPOB IPAKTUYECKU HE
OTJIMYAIOTCS OT TOHKUX BHOpatopoB. st co3nanust kpyrosbix JIH B ropM30HTAIBHOM MIOCKOCTH
wieun BuGparopa pacronaraiot o yrimom 90° , yronkossiit subparop YT, VH] nmm BT 12V .
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Abstract: The article investigates the possibilities of applying the derivative operator to the
solution of complex and non-standard problems encountered in mathematical analysis, algebra, and
trigonometry. The theoretical foundations of generalized derivative concepts at points of
discontinuity of the first kind and one-sided derivatives are systematized, and their analytical and
geometric interpretations are presented. The functional capabilities of the derivative concept in the
study of non-standard mathematical problems are demonstrated through examples involving the
factorization of polynomials, the evaluation of finite sums in closed form, the proof of functional
inequalities, the determination of the number of roots of parameter-dependent transcendental
equations, and the comparison of logarithmic and trigonometric expressions. The conducted analysis
shows that the methods of differential calculus extend the applicability of classical solution
techniques, facilitate the identification of relationships between different branches of mathematics,
and serve as an effective research tool in solving complex problems. The proposed approach has
significant methodological value for the development of mathematical thinking and the mastery of
analytical methods.

Keywords: derivative operator, differential calculus, non-standard problems, generalized
derivative, functional inequalities, transcendental equations, mathematical thinking.

Xiilasa: Maqalada riyazi analiz, cabr va trigonometriyada rast galinan miirakkab va geyri-
standart moasalalorin hallinda toromoa operatorunun totbiq imkanlari aragdirilmisdir. Birtorafli
toramalar va birinci nov kasilma néqtalarinda iimumilasdirilmis toroma anlayislarinin nazari asaslart
sistemlagdirilmis, onlarin analitik va handasi interpretasiyalart taqdim edilmigdir. Toromo
anlayisinin - geyri-standart riyazi problemlarin tadqiqginda funksional imkanlari g¢oxhadlilarin
vuruglara ayrilmasi, sonlu camlarin qapali formada hesablanmasi, funksional barabarsizliklarin
isbati, parametrdon asili transsendent tonliklorin koklarinin sayimin miiayyonlosdirilmasi va
logarifmik-trigonometrik ifadalorin miiqayisasi niimunalorinda niimayis etdirilmigdir. Aparilmis
tahlil gostarir ki, diferensial hesab metodlart klassik hall iisullarinin tatbiq imkanlarint genislondirir,
miixtalif rivazi bélmalor arasinda alagalorin askara c¢ixarilmasina sorait yaradir va miirakkab

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”


https://doi.org/10.5281/zenodo.21399275

OU3UKO-MATEMATUYECKHE HAYKHU m

Impact Factor: SJIF igii - zgg PHYSICAL AND MATHEMATICAL SCIENCES

problemlorin hallinds effektiv tadqgiqat vasitasi kimi ¢ixis edir. Toaklif olunan yanasma riyazi
tafokkiiriin inkisafi vo analitik metodlarin manimsanilmasi baximindan miihiim metodik ahomiyyata
malikdir.

Acgar sozlar: téroma operatoru, diferensial hesab, geyri-standart masalalar, iimumilosdirilmis
téraoma, funksional barabarsizliklor, transsendent tonliklor, riyazi tofokkiir.

3®PEKTUBHOCTHh METOJIA ITPOU3BOJJHOM B UCCJEJIOBAHUN
HECTAHIAPTHBIX MATEMATHYECKHUX 3ATAY

9JBbYUH MAT'OME]] OI'JIbI JI’KABAJ1OB
Azepbaitmkanckas Pecrrybmuka
I'sampxunckuii ['ocyaapcTBeHHBIM Y HUBEPCUTET
TOKTOP (rtocouu 1Mo TEXHUIESCKUM HayKaM, JTOICHT

TAXHUP JTKAJNJ OI'J1IbI MAME/10B
Azep0baiimxanckas PecrryOnmka
I'sampxuacknii ['ocypapcTBEHHBI Y HUBEPCUTET
JOKTOp (minocoduu Mo MareMaTHKe, JOLEHT

3JbXAH XAJIWJ OI'JIbl HICMAMJIOB
Azepbaiikanckas PecryOnnka
I'samxunckuit I'ocygapcTBEHHBIN Y HUBEPCUTET
TOKTOp (prstocoduu 1o PU3NKO-MaTEMATHICCKUM HAayKaM, TOTICHT

NPAJJA AANJIBb KbI3bl CEU/IOBA
Azepbaiimxanckas PecryOnmka
I'sampxuacknii ['ocypapcTBeHHBI Y HUBEPCUTET
CTapIINil IPEnoaBaTeNb

Annomavun: B cmamve ucciedo8ansvt 03MONCHOCIU NPUMEHEHUS ONepamopa npou38o0Hol
npU peueHul CI0NHCHbIX U HeCMAHOAPMHbBIX 3A0ay, 6CIMPEearOWUxcs 6 MamemMamuieckom aHaiuse,
aneebpe u mpueornomempuu. Cucmemamusuposansvl meopemuyeckue 0CHO8bl 000OUWEHHBIX NOHAMULL
nPoU3BOOHOU 8 MOUKAX PA3PbIEA NEPEO20 pood U OOHOCHOPOHHUX NPOU3BOOHBIX, NPEOCMABIEHbL UX
ananumuyeckue u ceomempuieckue unmepnpemayuu. QCyHKYUOHAIbHBIE B03MONCHOCMU NOHAMUSA
NPOU3B00HOU NPU UCCIEO08AHUU HECMAHOAPIHBIX MAMEMAMUYECKUX 3a0ad NPOOEMOHCIMPUPOBAHbI
Ha NPUMEpPax pasioHceHusi MHO20YAeHO8 HA MHONCUMEU, BbIYUCTICHUS KOHEUHbIX CYMM 8 3aMKHYMOU
Gopme,  Odoxazamenbcmea  (PYHKYUOHATbHBLIX — HEPAGEHCMS,  OnpedeNieHuss 4uciad KOpHell
MPAHCYEHOCHMHBIX — YPAGHEHUll ¢  NAPAMEempoM U  CPABHEHUs  JI02apuQMuyeckux u
mpucoHomMempuueckux  evipadiceHutl. IIposedénnblll  anaiu3 noKaA3vleaem, YMoO  Memoobl
ouppepenyuanbHo20 UCUUCIEHUS PACWUPAION B03MONCHOCMU KIACCUYECKUX CNOC0O08 peueHs]
3a0a4, cnocoOCmMeYIom GbIIEHUIO 83AUMOCEA3El MeAHCOY PAZTIULHBIMU PA30eNaMU MameMamuKy u
gblCMYnaom 3QheKmueHbvIM UHCMPYMEHMOM UCCAEO08AHUSL NPU DEULeHUU CLONCHBIX NPOOTIEeM.
Ilpeonooicennviti  n00X00  umMeem  8adCHOE  Memoouueckoe  3HAYeHUe Ol pPaA3eUMus
MAMeMamuyecKo20 MblUIeHUsl U 0CBOEHUs. AHAIUMUYECKUX MemOo008.

Knrwoueevie cnosa:  onepamop  npouzsooHou,  oughghepenyuanvHoe  ucuucienue,
Hecmanoapmusle — 3a0a4u,  000OWEHHASL  NPOU3BOOHAS,  (PYHKYUOHANIbHbIE — HEPABEHCMEA,
MPAHCYEHOCHMHbLE YDAGHEHUSL, MAMEMAMUYECKOe MblULTeHUE.

Introduction
The differential calculus, particularly the derivative operator and functional dependencies,
plays a crucial and decisive role in solving numerous complex, multifaceted, and non-standard
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problems in mathematical analysis and algebra. The concept of the derivative serves not only as a
fundamental tool for investigating the local properties of functions but also as an essential instrument
for studying relationships among various mathematical objects, modeling processes of change, and
deriving analytical results. The development of modern mathematics demonstrates that the derivative
is one of the most significant mathematical tools employed extensively in both theoretical research
and applied sciences [1].

One of the major methodological challenges in contemporary mathematics education is the
formation of effective, creative, and scientifically grounded approaches that enable students to
investigate and solve non-standard problems. Such problems frequently exceed the capabilities of
standard algorithms and direct computational techniques; therefore, their solution requires deeper
theoretical knowledge, advanced analytical thinking, and the application of unconventional methods.
Educational practice and scientific-methodological research indicate that, both in secondary school
mathematics curricula and in the fundamental programs of higher education institutions, the concept
of the derivative is often mastered merely at the level of the mechanical application of differentiation
rules and the computation of derivatives at specific points. As a result, students frequently fail to fully
appreciate the broad investigative potential of the derivative and its role in studying functional
relationships and solving complex mathematical problems.

Such a formal approach weakens the continuity and integration between different educational
levels and simultaneously limits students’ ability to demonstrate flexible, independent, and creative
scientific thinking in non-standard mathematical situations. In general, the methodological
connection between school mathematics and advanced mathematics courses taught at universities
often remains insufficiently robust. Both pupils and university students encounter considerable
difficulties when solving problems that extend beyond standard schemes and frequently lose
methodological orientation in situations where classical algorithms are inapplicable. From this
perspective, it is of particular importance to teach the derivative not merely as a local computational
operation but also as a global research instrument, an analytical method, and a means of fostering
creative thinking. Consequently, the investigation of complex and non-standard problems through
functional methods constitutes one of the most relevant directions in contemporary mathematics
education research.

This paper provides a systematic examination of the theoretical foundations of the derivative
of a function, one-sided derivatives (right-hand and left-hand derivatives), as well as generalized
derivatives at discontinuity points of the first kind. In addition, both geometric and analytical
interpretations of the derivative are presented, and its applications in studying the behavior of
functions and solving various mathematical problems are discussed extensively. Alongside
theoretical approaches aimed at achieving a deeper understanding of the essence of the derivative,
particular attention is devoted to practical applications.

The principal scientific novelty of this study and its significance from the perspective of
differential didactics lie in the fact that the application of derivative-based methods is not restricted
merely to determining local extrema or identifying intervals of increase and decrease of functions.
Instead, the paper systematically demonstrates the use of these methods in solving a broad spectrum
of complex analytical and constructive problems arising in mathematical analysis, algebra, and
trigonometry. Detailed investigations are conducted into the factorization of polynomials, the
compact analysis of finite and infinite sequences and series through the use of geometric-series
operators, the rigorous proof of functional inequalities via monotonicity principles, the determination
of the number of roots of complex transcendental equations using differential methods, and various
practical examples involving the comparison of logarithmic and trigonometric expressions.

The approaches examined and the methods presented enrich learners’ mathematical and
analytical toolkit, promote the development of logical and creative thinking, and facilitate the
formation of systematic problem-solving skills for non-standard mathematical tasks. In this regard,
the findings of the study possess both theoretical and practical significance for the teaching of
mathematical analysis as well as for research in mathematics education and methodology.
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Fundamental concepts and theoretical foundations

First, let us consider the principal theoretical propositions and fundamental concepts related to
the notion of the derivative of a function. As one of the central concepts of differential calculus, the
derivative characterizes the rate of change of a function and provides a powerful tool for investigating
its local behavior. This concept plays a crucial role in mathematical analysis, particularly in the study
of functional properties, the determination of extrema, the analysis of intervals of monotonicity, and
the solution of a wide range of applied problems [1].

To provide a clearer understanding of the essence of the derivative and to establish the
theoretical foundation for the subsequent results presented in this study, we begin by introducing the
fundamental definitions, concepts, and theoretical statements associated with this topic:

Definition. Let f(x) be a function defined on the interval (a,b). The difference x—x, =Ax is

called the argument increase at the pointx, € (a,b) , and the difference Af(x,)= f(x,+Ax)— f(x,)
is called the increase of the function at the pointx, .
Definition. If the limit 1i A (o) _ exists at (Ax #0) (finite or infinite), then this
m-— - J(x0)5

Ax—0

limit is called the derivative of the function f(x) at the point x, (finite or infinite). It should be noted

that Ax > 0—a can be approached from two directions, from the right and from the left. If
Ax—>0+0 Ax—>0-0

approaches from the right and approaches from the left, then the one-sided
(x>x,) (x<xp)
limits are defined as follows.
. A , . A '
lim 23000 lim S s

If these limits exist (finite or infinite), then they are called the left and right derivatives of the
function at x,, respectively.

The left (right) derivatives of a function at x, are denoted as f "(x, —0)(f'(x, +0)), or as
£1(x,) and £1(x,). [2]

Definition. The necessary and sufficient condition for a function f(x) , defined around the point
X,,to have a finite derivative at x, is that the function has finite right and left derivatives at that
point, and they are equal to each other.

Thatis, f'(x,) < f'(x, —0) = f"(x, +0)

Definition. If the function f(x) has a type - 1 jump at the point x,, then

F1x) = lim S (xo + AX)A; J (xo —0) | the expressions 71 = lim S (xo + AX)A; S (xo+0)
are called the left and right generalized derivatives of the function f(x) at the point x,, respectively.

If for any given values of X

. A

lim “X7 =
li Af(x) _
M A T

then it is said that the function f(x) has an infinite derivative at the point x,, [3].

To effectively solve problems involving derivatives and to implement their various
applications, it is essential, first and foremost, to acquire a thorough understanding of the rules of
differentiation and the standard table of elementary derivatives. Equally important is the development
of skills related to the differentiation of composite functions, inverse functions, parametrically
defined functions, implicitly defined functions, and functions expressed in polar coordinates. Mastery
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of these theoretical concepts and practical techniques enables the derivative to be utilized not only at
a theoretical level but also as an effective tool in solving a wide range of mathematical and applied
problems.

In general, the geometric and physical interpretations of the derivative are widely employed in
mathematical analysis and applied sciences. From a geometric perspective, the derivative represents
the tangent of the angle of inclination of the tangent line to the graph of a function and provides a
means of characterizing the function’s rate of change at a given point. From a physical perspective,
the derivative describes the instantaneous rate of change of a quantity and therefore has significant
applications in mechanics, physics, engineering, economics, and numerous other disciplines.
Consequently, a systematic study of the theoretical foundations of the derivative and a comprehensive
understanding of its various interpretations are of considerable scientific and methodological
importance.

These concepts are generally covered extensively in both secondary and higher mathematics
curricula, where their fundamental properties are examined in detail. Nevertheless, in order to
preserve the logical coherence and completeness of the present study, several fundamental definitions
and concepts related to the derivative are briefly reviewed. In addition, representative examples
illustrating their application to the solution of mathematical problems are presented.

Definition. If the function f(x) has a finite derivative at the point x, , then a tangent line to

the graph of the function can be drawn at this point. The equation of this tangent
y—f(x,)=f"(x,) - (x—x,) orinthe form y = f(x,)+ f'(x,) - (x — x,). The equation of the

normal to the curve is
1 : 1
y=f(x)=—— “(x—x,) or, inthe formy = f(x)) ————-(x—x,) [4].
D ACH B REACH I
Problems of this kind can include simplifying algebraic expressions, proving identities,
calculating sums, solving equations and inequalities, studying parametric problems, and other similar
tasks.

Practical problems and structured solutions
Example 1. Factor the expression.

xy-(x=y)+yz-(y—2z)+xz-(z-x)

Solution: In the given expression, let be a variable, and let this function
f(x)=xy-(x—y)+yz-(y—2z)+xz-(z—x) to denote this function.
f(0)=2xp=y"+2" -2z =2x-(y-2)-(y-2)- (¥ +2)=(y-2)-Qx-y~-2) (1)
Thus, (x> —(y+2)-x)' =2x—y—z (2)
Substituting (2) into (1), we get that,

(y=2)-(x=(y+2)x) =(y-2)-Q2x~y-2),
From this, we get that f(x) = (y —z)- (x* — (y + 2))".

Then, by the well-known theorem f(x) = (y—z)-(x* —(y+2)-x)+C.

The last equality holds for all values of x, including the value x =0 . For this value, we have

f(0)=yz-(y—2z) , by the function f(x) we defined above.

Thus we find that C = yz-(y —z) . This value of C
f(x)=(y-z)-(x* = (y+2)-x)+C- taking into account
S =(y=2)-(x*=(y+2) ) +yz-(y-2)=(y=2)-(x" =(y+2)-x+yz=
=(y—2)- (" —xy+yz—z)=(y—2)-(x-(x =)~ z(x—y)) =

=(y-2)-(x—y)-(x-2)
Then for the given expression, we can write that,
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xy-(x=y)+yz-(y—z)+xz-(z—x)=(y—2)-(x—y)(x—2)
Example 2. Prove that
B Qn-1)-x"7=Q2n+1)-x" +x* +1
) (x* =1’
Solution: By applying the derivative, let us prove the correctness of the equality.
It is known that, 1+3x> +5x* +...+ Qu—-Dx>"7 = (x+ X +x° +...+x"")

Applying the formula for the sum of the first n- terms of a geometric progression to the right
side of the equality, we get that,

1+3x +5x* +...+Q2n-Dx*"? . (x=1)

!

2n 2n+1
(X+X 4+ +..... +x2"1)’:(x (1-x )j :(x X j:

1-x° 1-x*
= @n+ D2 |- A= x)+ 20 (x = 2*) 1= @n4+ D™ — x> + 2+ D" + 20 = 227"
(1-x*) (1-x*)?
1+ -Q2n+ DX+ (2n-1)- X"
(1-x)

Example 3. Calculate the sum S, =2'-1-2+2%-2-3+2°-3.4+...+2" -n-(n+1).
Solution: Let's consider the following function. f(x)=x>+x"+....+x""
From this, we get that, g(x)= f'(x)=(x" +x" +....+x"") =2x+3x" +...+(n+1)x",
g (xX)=2+6x+...+(n+1)-nx""
g'(x) x=2-x+2-3x"+...+(n+1)nx"
S, =2g'(2)
Since f(x), to find the sum, we first find the sum of.

n+2 2
X

f(x)= x—_l ; (the sum of the first n- terms of a geometric series), x # 1.
x J—

Therefore, we can write that,

!

(X =xP) (4 2)x" =2x) (k=) - (X" =x7)
g(x)_( x-1 J_ (x=1)’ )

(D" —(n+2)x" x4+ 2x

) (x =1’ ’

Let's find the derivative of g(x).

(D 2)x™ —(n+2)(n+Dx" —2x+2) - (x— 1) B

g'(x) D)
2(x = D((n+x"? = (n+2)x"" = x> +2x)
) (x=1* ’
Thus, since S, =2g'(2), as noted above, substituting 2 for x in the function g'(x) gives the
following.

S, =2+ D +2)- 2"~ (n+2)(n+12" ~4+2) = 2((n+1)-2"% ~ (n1+2)2"") =

=2 Qo+ D(n+2)— (n+2)(n+ D) —4(n+1)+2n+4)—4=2"" (0 —n+2)-4
Sn :2”+1 -(n2 —n+2)_4

Example 4. Solve the inequality 2x” —x° +x >2 [5].
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Solution: Let's find the intervals of increasing and decreasing behavior for the function
f(x)=2x" —x>+x—2. Substituting f'(x) =18x*—5x*+1; x* =y, we get the quadratic

polynomial 18y* —5y +1. The discriminant of this quadratic polynomial is negative, and since the
coefficient of y” is positive, this quadratic polynomial takes positive values for any value of X, i.e.,
f'(x)>0

vy = f(x) the function is continuous and increasing on the entire real axis. Therefore, its graph
can only intersect the x- axis at one point. Since /(1) = 0, the solution of the given inequality is the
interval x € (1;+0).

Example 5. Solve the equationx” —x+2=2-4/2x-1.

Solution: Let us rewrite the given equation as follows.

x°—=2x+2=242x-1-x
Then the solution of this equation will be the abscissas of the intersection or tangent points of

the left-hand and right-hand functions.

f(x)=x"-2x+2; g(x)=242x-1-x

To determine the arrangement of the graphs of these functions, let us find their extremum

points.
f(x)=x"-2x+2=(x-1)"+1
g(x)=22x-1-x

The minimum value of the function /" is 1 at the pointx =1. The domain of the function g 1is

2x—120:x2%.

!’

1 1 3
g’(x):{2-(2x—1)4—x} P LG ) YR 5 PR NG S P S g
4 (2x—1)s
5
_ _ 4
_1-@iebi o
(2x—1)*

g'(x)>0 when, %<x<1

Then we get that, g'(x) =0 when, x=1

g'(x)<0 when, x>1

v = g(x) the function [%;1} is continuous on the interval l:%;-i-ooj , increasing on the interval,

and decreasing on the interval [1;+00). Therefore, the point x =1 is the largest value of the function
2
x°=2x+22>1

282x-1-x<1
Therefore, these functions are equal only at the value x =1. Thus, the given equation has a
single x =1 root.
Example 6. For each value of a, find the number of roots of the equation x° —3x” —a=0.
Solution: Let's find the intervals of increasing and decreasing for the equation f(x) = x’ —3x°

y = g(x) in its domain. Therefore, for any interval x e {%&oo}

f'(x) =3x> —6x =3x(x—2)
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f(x)<0=> 0<x<2
f(x)=0=> x=0; x=2
f'(x)>0= x<0and x>2

Figure 1.

As can be seen, the function decreases in the interval (0;2), while in the interval
(—0,0) U (2;+0) , the function increases. The point x =0 is the function's maximum point, and the
pointx = 2 is its minimum point.

a - to find the number of solutions of the equation, it is necessary to determine the intersection
of the graph of the function f(x) = x* —3x” and the line y =a, a e (—o;+0). The function f(x) is
a continuous, degree-one polynomial on its domain. Therefore, it has either one real root or three real
roots.

a >0 when the equation has one root.

a =0 when(x, =x, =0; x; =3), the equation has three roots

—4 < a <0 when the equation has three distinct roots

a = —4 when the equation has three roots (x, =x, =2, x; =-1)

a < —4 when the equation has one root

This can also be clearly seen from the graph (figure 2).

.
v=a (ax) }

v=0(a=0)

X
v=a(-4<a<0)

y=a(a=-4) / \ /
2:-4
v=g(=-4)

Figure 2.
Example 7. Which of the numbers cos1988 , and1+ cos1989 is greater?
Solution: Let's look at the function f(x)=x+cosx. f'(x)=1-sinx>0 and

f'x)=0=> x= % +2n7x, nez.The function y = f(x) is increasing on the whole set of real

numbers. Therefore, since f(1988) < f(1989), cos1988 <1+ cos1989 [6].

Example 8. Prove that 41g5°1g9° < 3tg6° -1g10°
Solution: Let's consider the function as follows.

F)=8 g<x<Z
X 4
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X sin x
"oy — . 2 —Qin.
f,(x)z(tgx) x2x 18X _ cos xzcosx:x 2sm (;osx, O<x<£,
X X X COS X

. 1 . T
X —sinx-cosx =—(2x—sin2x) > 0; 0<X<Z since

Therefore, the function f(x) is increasing on the interval (0; %). Hence, the following

inequalities can be written.

tg Sw tg 67 ‘g Or tg 107
180 . 180 ; 180 180 , from which we get 41g5° -1g9° < 3tg6" -1g10°
wo 6r - O 107

180 180 180 180

.
sin—
6

Example 9. Which of the numbers (sin %J ’ , and(sin %) is greater?

Solution: Let's look at the function f(x) = E, x>0 .
X

Let's find the derivative of the function f'(x)= 1- 1? X
X

then f'(x)>0, O<x<e

f'(x)=0, x=e

f'(x)<0, x>e
Thus, the function f(x) is increasing on the interval (0;e] and decreasing on the interval [e;+o0)

. Infact,if 0<x<y<e, then 1n_x<ln_y
X Y

yinx<xlny=Ihx"<lny"'=x"<y", 0<x<y<e
By the same rule, if e<x < y, then
m7x>ln7y:>ylnx>xlny:>lnxy >Iny" = x">y", e<x<y

/A | . T 3
sm—=—<sm—=7 than

N

.
3

Ultimately, we get that, (sin %) < [sin %)

Based on the functional inequalities above, we can say that,
1000'”" >1001'"°, e” > x°

(\/E)ﬁ <(\/§)ﬁ, (Ig5) <3"°

3
Example 10. Prove that x —% <sinx<x when x>0.

3
Solution: Let's substitute the function f(x)=sinx—x+ 3 and find its derivative.
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3\! 2
f’(x):[sinx—x+%j :cosx—1+%

’
2

f'(x)= (cos x—1+ %J =x—sinx >0 Since f'(x) is an increasing function. Therefore

S'(0)>1(0)=0

Therefore, the given function is increasing on the positive half-axis.
3

Then we get that, sinx—x+%>0:f(0)

Example 11. Investigate the monotonicity of the functionx > 0; f(x)=1log (x+1).

Solution: Let's find the derivative of the function f(x)=1log (x+1)= 1n(lx +1) _
nx
I Inx In(x+l) B
F1(x) = (ln(x . l)) sy XX EDICED g e
In x (n) x-(x+1)-(Inx)

x+1>0

It is known that for the function f(x) =log (x+1) {x>0
x#1

Therefore, the function f(x) is a decreasing function [7]. In the special case for natural

numbers n > 2, the following inequality is obtained.

[a—y

W

log, (n+1)>log,, (n+2)
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KOrPHu FYPS_’XPI XAMYYH BOCUTAU ®PABOJICO3UU PABAHIU TABJIUM JIAP
JAPCXOUN MATEMATHUKA

MAWIIIAHBUEBA XOJIUCA
Jonuiroxu nasiatuu Xopyr

Aunnomamcus. Jlap markona ucmughooau xopu 2ypyxi 0ap 0apcxou Mamemamuxa maxiui
mewasao. Myannugh pasanoxou mawkun 6a UOOPAKYVHUU 2YPYXXOPO, HAKWXOU XOHAHOA2OH 8d
omy320p, YCyaxou Gavoncosii 6a MoOHumopuHepo oappaci mekynao. Kopu eypyxii umkonusm
Meouxao, Ku OOHUWYYEH UKpU UHMUKOOU 84 3400UPO MAXKUM OAXULAHO, MATIAKAX0U XAMKOPIU 8a
KOMMYHUKAMCUAPO MAKMUL OUXAHO 64 0ap MyXUmu maviumil MyCmMAaKuioHa Kapop Kabyi KYHaHO.
Anyom 6a 6axoouxi, az yymia Gopmamueil, cymmamusii 6a xambaxocy3opi, oap Kopu cypyxi
CamMapanoxuyl OMy3utpo mavMuH MeKyHao.

Kanuoeoocaxo: xopu eypyxii, ¢havoncozuu pasanou mavaum, MyXumu XamKopi, Maiaxkaxou
Myouupami, pukpu uHMUKOOH, YoOpMamueil 6a CyMmMamueii, ambaxo2y3opi, 0apcu Mmamemamuxa,
HAKWXO0U XOHAHOA 84 OMY320D, MEXHUKAXOU (habOoICO3l.

I'PYIIIIOBASA PABOTA KAK CPEJICTBO AKTUBU3AIIMU YYEBHOI'O
IMPOLECCA HA YPOKAX MATEMATHUKHA

Aunomayus. B cmamve ananusupyemcs ucnonvb3oéanue 2pynnogoi padomel HA YPOKAX
Mamemamuru. Aémop paccmampugeaem OpeaHu3ayuro U ynpasieHue pynnamu, poau yY4awuxcs u
npenooagameris, Memoosbl aKmueuzayuu u KoHmposs. I pynnoeas paboma no3eonsiem paseusams
Kpumuueckoe U meopyeckoe MbluLieHue, KOMMYHUKAMUBHbIE HABLIKU, COMPYOHUYeCmso U
camocmosmenvHoe npumamue peulenuti 6 yueOnou cpede. OyeHKa, 6KIOUAS DOPMAMUBHYIO,
CYMMAmMUBHYI0 U 83AUMHYI0, NOGbluLaem 3P dexmusnocms yuebH020 npoyecca.

Kniouesvie cnosa: cpynnosas paboma, axmususayus yuebH020 npoyecca, cpeod
compyoOHu4ecmsd, KOMMYHUKAMUBHbIE HABLIKY, Kpumuyeckoe Mmbvlullenue, ¢opmamusnas u
CYMMAMUBHAS OYEHKA, 83AUMOOYEHKA, POJIU YHAUWUXCA U NPeno0asamelis, Memoobl aKkmueuzayuu

GROUP WORK AS A TOOL FOR ACTIVATING THE LEARNING PROCESS IN
MATHEMATICS LESSONS

Abstract: the article analyzes the use of group work in mathematics lessons. The author
examines the organization and management of groups, the roles of students and teachers, and
methods of activation and monitoring. Group work fosters critical and creative thinking,
communication skills, collaboration, and independent decision-making in the learning environment.
Assessment, including formative, summative, and peer assessment, ensures effective learning
outcomes.

Keywords: group work, ctivating the learning process? collaborative environment?
communication skills? critical thinking? formative and summative assessment? peer assessment?
roles of students and teacher? activation techniques

Jlap mapouTH MyOCHPH TaxXCHWJIOT OMY3rOpoH BasHdamopaHja, KM Ha TaHXO TOHUIIPO Oa
XOHAHJIATOH MHTUKOJ JHUXaH[, OAJKH Jap OHXO MaJlakaXxOM MYCTAaKHJIOHA aHJCHIMIaH, XaMKOpH
Kap/iaH Ba XaJUTH MYIIKWJIOTPO HHU3 TAIIaKKyJ quxauia. [lap uH paBana ucTudoau TEXHOIOTHIXOU
MYOCHUpPH TEAarori, a3 yymija Kopu Typyxi, axaMusTi maxcyc nopai. Kopu rypyxii Ha tTanxo 6a
JTapKd aMUKH MaBOJAM TAabJIMMA MYyCOHJAT MEKyHal, Oajaku Oapou pyunyiu TadakKypu WHTUKOIM,
MajaKkaxou MYOIIHpaT, XaMKOPi Ba YHOKOPUU XOHAH/IATOH HU3 3aMHHA (hapoxam Meopa.

Basudan acocum omMy3rop XaHroMH TalIKHJIM KOPH TYPyX# a3 OH HOOpar acT, KM Xap sK
XOHaHJIa XCOC HAMOSl, K (aboIHITH y MaBpUIU TaBaqqyX, ap3€0il Ba JaCTTUpH Kapop JOpal.
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Kopu rypyxit HMKOHHUAT MEIUXa/I, K XOHAHJIaTOH JIap MyXHUTH XaMKOpHH (aboJT IOHHUIIIPO AMHUKTAP
a3 Xy HaMOSIHJ, MaJlakaXxOM MYTUMOW Ba MYOIIMpATH XyApO TaKMWJ AMXAHJ Ba Jap paBaHIu
OMY3HIIl MYCTAaKHJIOHA Ba YYOKOPOHA Kapop KalyJ KyHaH]I.

Hmpy3 yomea 0o cypbatu Oanani pyuma MekyHal. bo mempadTu TexHuka, uiM Ba Maopud
tanabot HUcOAT Oa cudaru TabaUM HU3 Mead30sa. Xap K Mmajgapy Moaap Mexoxas, Ku dap3aHaall
Jap 3UHAri 4YOHMTOXM ap3aHiau XyApo Maio KyHaa. Xap sK KyAak XyKyK J10pajl, Kd TaXCHUJIOTH
Oocudar, Myocup Ba camMapaHOK THpaa. A3 HH Py, MO — OMY3rOPOHPO 3apyp acT, KU YCYyJIXOu
TaBJIUMHU XYJIPO MYyTOOUK 0a TaiaboTH 3aMOH TaKMHJI JHXEM.

Hctudonan TeXHOIOTUAXO, CTPATETHSAXO Ba MIAKIXOW T'YHOT'YHH TAlIKWIM JIAPC aXaMUSITH
KanoH nopaj. OHXo Japcpo 4oiaud, paBiliaH, 1acTpac Ba cCaMapaHOK MerapAoHaH/I.

Xap sk OMy3ropu Myocup 00511 00 TEXHOJIOTHSIXON HABUHH TABJIUM ITUHOC 0O0IIIa], TO paBaHIU
TabIUMY TapOusi camapaHok 0a pox MOHJA [IaBaj.

[Tac a3 HIITHPOK Jap KYPCH TAKMWIA UXTHCOCU KOPMAaHIOHH ITeJarord MaH UMKOHUST Taii10
KapJam, Kd METOAX0U MYOCUPHU TABJIUMPO Jap (PaboIUiATH OMY3TOpUU XyJ Baceb uctudoaa dapam.
TaBpe Tabkup myaaact: «MyxumTapuH 1maxc aap Oanann 6apaomranu cuatu GpaboinusiTu MakTad
Ba TAbMUHHU KOMEOUU XOHAHAArOH OMy3rop Meboman». A3 uH py, cudaT TabIuMy TapOus Mem a3
xama 0a KacOusIT Ba MaxopaTy OMy3rop BobacTa acr.

[Temm a3 umTHPOK ap Kypc MaH Oemrap a3 ycyaxou aHbaHABUU TabIUM UCTU(O1a MeOypaaM.
bo ry3amTu BakT mapk kKapjam, KA UH yCYJX0 Ha xameria 0a (paboJHOKMY XamMau XOHAHJAroH Ba
a3XyJIKyHUU aMUKH JOHUII MycOuAaT MeKyHaH 1. babau uctudoman makim Kopu rypyxii Myoxuia
HaMyJlaM, KM XOHaHJaroH (awvonrap rapauaa, 6a XxaMmaurap Taks MEKyHaHI, 030/JI0Ha aHJEIIaBy
MENTHUXOIXOU XYIpOo OaéH MEHAMOSIH]T Ba 0apOoH OMY3UIIIM MYyIITapaK KyIIUII MEKYHaH].

Jlap HaTW4a, XOHAHJArOH KOOWIHMSTH Ta(akKypW HHTUKOIM, XyJA0axOIuXd Ba XaMKOPHUPO
unkuod meauxauz. Jlap 4yyHHH MIApOUT OMY3Top OemTap XaMuyH pOXHAMO Ba TAIIKWJIKyHAaHIan
paBaHIH TAbJIUM (DABOJIUAT HAMY1a, 0apOH a3XyIKYHUU OeXTapH MaBOIN TAbJIMMIA MAPOUTH MYCOHT
bapoxam meopa.

Hap napcxou anbaHaBil pabonausaT OemTap a3 pyu 4aBoOXou WHOUPOIH Ba JaCT OapIOIITaH!
XOHaHJaroH ap3€é0i Memana. AMMO arap XoHaH/1a OMHOOap XyCyCHATXOU PABOHUU XY HATaBOHA]I
030/10Ha (pukpammpo 6aéu Hamos, uit Oosa kapa? Kopu rypyxii 0a XaJuii UH Machajia MyCOHWIaT
MekyHaz. Jlap rypyX XOHaHAAaroH Xyapo 030ATap Ba OOIBTHUMOJ XUC HaMya, (paboIoHa HIITHPOK
MEKYyHaH/I BAa IMKOHUSAT Me€0aH/I, KU aHJCIIax0ou Xyapo Oe Tapcy Xapoc 0aéH HaMOSIH]I.

Kopu rypyxit MeTaBoHaJ gap AapcXou MaTeMaTHKa 0O MIAKIXOW TYHOTYH TAaIlIKWJI Kapja
masajz. Macaiad:

1. Xaynu macbanaxo aap rypyx

['ypyxx0 Macbhanaxou ryHOTYHU MaTeMaTuki (apudMeTuki, anreOpaBii Ba T€OMETPil)-po Xaul
MekyHaHA. Jlap xap sk Typyx 0a ab30€H Basudaxoum MyIlaxxac TaKCHM Kapja MeIIaBaHd: sKe
XHCOOXOPO MYPO MEKYHA, TUTrape poXH XaJpo MEIIHUXO0J MEHaMOs, CEIOM YaBOOXOpO CaHYHa,
MyKOHCa MEKYHaJ Ba HATHYaXxopo YamMbOacT mecosan. MH Tap3u KOp XUCCH MachbylIHAT Ba
XaMKOPHUPO Aap OailHM XOHAaHJaroH MHKUIIO( MEAUXa.

2. Mamkxou TadakKypu HHTUKOII

ba xap sk rypyx Machana € cynopuilyd MyaisiH MenHuxo1 kapaa memrasa. [lac a3 uypou o
TYPyX HaTHYaXou XyaApo Myappudi Hamyla, TypyXXOd AUrap poXy Xaapo TaxjIii Ba O6axory3opi
MEKyHaH/, MENIHUXO0IX0U XyApo UOpo3 MeHaMOsIHI. MacanaH, XaHrOMH OMY3HIIN MaB3yu «YaMb
Ba Tapx» TYPYyXX0 METABOHAH]| POXXOM TYHOTYHH XaJUTM SK Machajapo TENIHUXOJ HaMyja,
caMapaHOKTapHH yCYJIpO UHTUXO00 KyHaHI.

3. Mymoxuza Ba 0axorysopi

Omysrop gabonuaTu Typyxxopo Ha3opaT HaMmyza, UIITUPOKH Xap K XOHAHJAPO MYIIOXUIA
MEKyHaJ, caTxd (paxMUIIE MaBOJAPO MyalssH MECO3a]] Ba XaHTOMH 3apypaT TaBCHSIXOU METOJiA
Menuxan. lap anqomu gapc xap rypyx HaTuyau KOpH Xyapo Mmyappudit MeKyHa ] Ba TypyXXou AUrap
OHPO MYXOKHMMa Ba ap3&0it MEHaAMOSIH]I.

Hartuvaxou uctudonau kopu rypyxin
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Hctudoman kopu rypyxii Aap 1apcxou MaTeMaTuKa UMKOHUST MEIUXAJ, KH:

e habOIUATH Xap K XOHaHa (Habo rapaa;

e (haXMHIIK AMUKH MaBOJIA TABJIUMA TAbMUH IIIaBA]T;

e MaJIaKaxou XaMKOPii, MyOLIHpaT Ba XaJUIU MYIIKUJIOT TalllakKyJ E0aH;

* HYPOH MaChaIaX0 TABACCYTH XaMKOPHUH JacTaqyaMbOHA CaMapaHOKTap Tapaaj.

Makcan:

Omy3umm camMapaHoKuu MCTH(ONAU KOPH TYpyXil XaM4yyH BOCHTau (habOJICO3UH paBaHIN
TaBJIUM JIap JapCXOU MaTeMaTHKa.

Basudaxou TaiKukoT

e MyaiisiH HAMYy/IaH! TabCUPH LIAKIU TYPYXUU TabJIUM 0a PaboNusiTH 3eXHIUH XOHAHIATrOH;

e MyaiisiH HaMy1aH! a)3aTUATX0 Ba MAXAYIUATXON KOPHU TYPYXid;

e ¢habon rapnoHuaanu HabOIUSATH TABIMMHUKA XOHAHATOH J1ap YapaéHu 1apc;

o Oayany OapIOIITAHU CATXH a3XyIKyHHH MaBOIH TabIUMIT,

e hapoxaMm OBapAaHU MIAPOUTH MYCOM] Oapou PYLIAM IIAXCiH, JOHHUII, Majlaka Ba MaxopaTH
XOHaHJIarOH.

Bapou pacunan 6a uH Makcaaxo Bazudaxou 3epuH HUPO Kapaa MeIIaBaH/I:

e OMY3HUII Ba TaX/ MU a1a0uETH UaMi ouJ 0a METOIMKau KOpU I'ypyxi;

e CAaHYMIIIN aMaliuu UcTU(ogan KOpH rypyXit 1ap Aapcxou MaTeMaTHKa,

e MyaiisiH HAMYJJaHU CaMapaHOKWW TEXHOJOTUSXON OMY3UIIH TYPYXH Jap pymau (GaboIusiTH
TabJIMMUAU XOHAH/IaTOH.

Nmpy3, nap mapouTd pymaun 00CypbhaTH TEXHOJOTHUSXOW HTTHIIOOTH Ba rycTapuiim (a3ou
UTTHIIOOTH, yoMea 0a MaxcoHu coxuOMabpudart, MyCcTaKWIaHICHI Ba DYOAKOP HUE3 Mopald. A3 UH
PY, Xap SK XOHaHa 00511 KOOMIUATH KaOyiIH KapOpXOoH MyCTaKHUIIOHA, XaMKOP# Tap TYPyX Ba XaJlTH
Machajaxou Mypakkadpo coxub oormra.

Ycynxoun aHbaHaBUU TabIUM Oermrap 0a a3€nKyH# Ba TAKpOPH JOHHIN paBOHA mryaaans. Jlap
HaTU4a, 0ab3e XOHAH/IArOH Majlakau MYCTaKUJIOHA aHJEIINaH Ba TATOMKU JOHUIIPO Jap XOIaTXOU
BOKEHH 3uHari 6a TaBpu Ko(dit a3 XyJ1 HAMEKyHaH]I.

Hctudonau kopu rypyxit Aap A1apcxou MaTreMaTuka UMKOHUSAT MEIUXAJ, KH:

e Xap SIK XOHaH/a, XaTTO XOHAHIaroHu KaM(paboJl, 1ap GabOTUSITH TABIUMA UIITHPOK HAMOST,

e MYXUTH XaMKOP# Ba JaCTTUPUHM MyTaKOOWIIa 1ap TypyX Tallakky €0as;

e Majakaxou ry(ryry, Mmyboxuca, TaxJIiI Ba XaJUId MYIIKAJIOT UHKUIIO() €0aHT;

e IIIABKYy XaBACU XOHAH/IArOH HUCOAT Oa oMy3uIn (haHHU MaTeMaTHKa 3UEN rapaai.

Jap HaTth4a, KOpW TypyXid Oapou TalIaKKyJId IIaXCHUATH XaMa4yoHnOa WHKHUIIOMEDTa,
MYCTaKWIaHJEII, 340IKOP Ba MAaChYJIMATIIMHOC MYCOHIaT HaMy/a, XOHaHJaroHpo 0apou 3uHIari
Ba (pabonusATH MUHOABAA 1ap YOMea OMOJIa MECO3a/l.

1. Yoiirox Ba HaKIM KOpU TYPyXil 1ap paBaHIU TabIUM

bapou myalisH HaMyaaHU YOMTOXW KOpW TYpyX#l Jap paBaHIIM TabJIuM, TEII a3 Xama 00sia
HaKIIU OMY3rop Ba XOHAHIAPO MYaiisiH Kap/.

Xonanga cyobexTn (aboan GpaboauaTH TabIuMi Mebomas. Y MeTaBoHa:

e Oapou Xy XanahXxou TAbIUMA MyalsiH HAaMOSIT;

e habonuATH XyApo Oa Hakma rupudTa, Ha30paT KyHa;

e HATUYAXOHU (abOJIMATH Xypo ap3&0il HAaMOs T,

e MachallaxOu TAbJIUMHUPO MYCTaKUJIOHA MYyaiisiH Ba XaJl HAMOST;

e GaBOIUATH XyAPO TAXJIWI Ba ap3&0it (peduiekcusi) KyHaI.

OM3rop TaHXO MHTUKOJIIMXAHIau JOHHMII HECT. ¥

e TAIKWJIKYHAH]IA Ba pOX0apH paBaHIN TAbIUM MeOOIIa;

e OapoM TAIIKWIM MYXUTH MYCOUAH OMY3HUII MIAPOUT (hapoxam Meopas;

e MyHOCHOATH XaMKOP# Ba 3XTHPOMHU MyTaKoOMIapo 00 XOHAaHIAarOH HATOX MEJ0pal;

e GaBOMUATH XOHAHJATOHPO POXHAMOM, MyIIOXuAa Ba ap3€dii Hamyna, Oapou TaKMUIU
OMY3UIIN OHXO TABCHUSAXO MEITHMXO0 MEKYHAI.

2. MadxyMmu Kopu Typyxit
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Kopu rypyxii makny Tamkuin GabosusaTH TabJIuMil MeOoImaa, K1 Jap OH XOHAHJAroH Jap
TYPYXXOU XypJl IKYO0sl 0apou XaJUTH Machallaxou TabJIuMil (abOIUsAT MEKYHaH].

WH makmm tabauMm 6a pymiad XamKOp#, MachyIHATIIMHOCH, MYCTAaKWIHAT Ba MajaKaXOH
MYOILIMPATH XOHAHJIarOH MyCOUAaT MEKyHa.

Tanabot 6a TalIKUIN KOpU TYpyXii

e XaMKOpHUH (PaboIi OMY3Trop Ba XOHAHIAroH;

e UIITUPOKU (paboJId XaMau ab30u I'ypyX;

e paBOHA HamyJaHU GaboNHT 0a XA MachallaXxOu TabIUMl;

e uctu(doan yCyaXou TaXKUKOTH Ba OMY3UIITU MYIIKHIOT;

e TaBa4YYYyXH acocii 6a paBaHAM OMY3HII Ba POXXOH XaJJIM Machasa.

3. AnomMaTXxou acocuu KOpU Iypyxi

e cuH(} 0a TypyxXou Xyp/ TAaKCUM Kap/ia MeliaBa/;

e Xap SIK TYPYX CYIOPHUIIN MyalsiH Merupas (sikxesa € ryHOT'yH);

e UYPOU CYNOPHUIIXO Aap aCOCU XAMKOPHH XaMau ab30U I'ypyX cypaT MErupai;

e CaXMHU Xap K XOHaHJa Jap HaTu4au ymyMii 6a Ha3ap rupudTa MemaBa/;

e TAPKHUOU IypyXxx0 00 HA3aPIOIITH CATXH JOHUII Ba UMKOHHUITXOHW XOHAH/IarOH TAllIKWUJI Kapaa
MeIIIaBaJl, TO CaMapaHOKUH (PabOJUSATH TYPYXil TABMUH Tapaj.

[Tany yHCYpH acocuu MOJENH KOPU IypyXi

Tubxu Hazapusiu OMy3MILM XaMKODPiH, MOZAENIN KOpU TypyXil a3 maH4 YHCYpU acocit ubopat
Mmebora;

1. BobGacrarum mycOatu OaiiHmxamaurapi. Xap sSK XOHaHJa JapK MEKyHaJl, KH
myBaddaxusaTu y 6a MyBappaxusTh TaMOMH Iypyx BobacTta acT. Xagapu yMmyMit TaHXO Jap cypaTu
CaxMI'y30pyHU XaMau ab30M Iypyx 6a JacT Meosia.

2. Myommpatn MycTakuMHU OaiiHuxamaurapii. Asw3ou rypyx 060 xamuaurap ¢aboioHa
XaMKopil Hamyza, 0a sgkaurap KymMak MepacoHaH], aHJEeNIaxOoW XYApPO MEUIHUXOJ] MEKyHaHI,
Machalaxopo MyXOKHMa MEHAMOSIH]T Ba POXXOH XaJJIM OHXOPO SK4O0SI MEUYSIH.

3. Macbyausatu uHupoai. Xap sk XoHaHIa 6apou U4pou Bazudan Xy Machbyi MeOoIIa.
XaHromu 0axory3opil xaM caxMH IIaXCHUHM XOHaHJa Ba XaM HaTH4yau (GaboyusATH TypyX Oa Hazap
rupudTa MeniaBa.

4. Maj1akamou lbbaMKOpPI Ba Myomupar. /[ap yapaéHu Kopu rypyxi XOHaHAAroH Majaakaxou
MYOLIUpaT, MIyYHUAAHU (PUKPU TUTapoH, MyXOKHMa, 0axc, KaOylu Kapop Ba XaMKOPHUPO a3 Xy.
MEKYHaH]I.

5. Ap3éoun pavosmusTu rypyxi. [lap aHqomu Kop rypyx GaboinusaTH Xyapo Tax i HaMy/a,
HaTHYaxou OagacToManapo ap3€0il MEKyHaJl Ba POXXOU TaKMMJI JOJaHH (PaboiusTH MUHOABAAPO
MyaiisiH Meco3a.

Jap napcxou MaTemMaTHKa KOpU I'ypyXUpO METAaBOH YyHHH TAIIKWJI HAMYL:

e cuH(} Oa TypyxxoM XypHa 4UyJO0 Kapja MeIIaBajJ Ba Xap TYpyX Machajlaxow ainredpa &
TEOMETPUSPO XAl MEKYHAS;

e 0a Xap fK y3BHM T'ypyx Bazudau myaissH qo/1a MemaBaa: XMCOOKYHM, TaXJIWJ, MEUTHUXOAH
POXH XaJUTH Machaja & CAaHYHIIHN YaBoOXo0;

e 0abU aHYOMHU KOp TYPYXXO HATHYaXxOU XyApo Myappudit Hamyaa, OHXOpo 00 xamaurap
MyXOKHMa Ba ap3€0i1 MEKYHaH]I;

e OMy3rop (abONUATH TYPYXXOpPO MyIIOXHMIAa Hamyna, 0a XOHaHJAroH Oapou TaKMWIH
YCYJIXOM KOP TaBCHUAX0 MEIUXAL.

CamapaHOKUU KOpH TypyXi 1ap AapCXOU MaTeMaTHKa

Hctudonan kopu rypyxit HIMKOHUST MEANXA, KU:

e GaBbOMUATH XaMau XOHaHIaroH (aboJ rapaa;

e MaJlaKaXxOM TaXJIWI, MyXOKHMa Ba XaMKOPHH JIacTaqaMbOHa HHKHAIIO( E0aHy;

e XaTTO XOHAHJAroHu kaMdabon HU3 6a HabOMUATH TabIUMIT Yyail 1rya, MaBOAN TabJIUMUPO
oexrap a3 XyJ1 HAMOSH]I.

5. TakcuMOTH XOHaHJAroH 0a Typyxxo
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XOHaHAAroHPO METaBOH 00 MCTH(OA a3 CTPATETUIXON TYHOTYH 0a TypyXxXo 4y/10 HaMy/I, a3
gymia: «Pumraxou panray, «I'ynxo», «Pakamxo» (a3 1 To 5 € a3 1 To 6) Ba nurap ycysxo.

A3 pyu myMopau HIITHPOKYUEH TYPYXXO YyHUH MEIIaBaH]I;:

e ['ypyxu xypa (4-6 nHadap) — Oapou akcapu HaAMYyJIXOM KOpU Typyxid MyBoduK Oyna,
UIITUPOKHU (aboJIi XaMal XOHAHAarOHPO TAbMHUH MEKYHA/I.

e 'ypyxu nynadapa — 6apon XauiM mMachbaiaxou MYyIIKWI, MyOoaunan adkop Ba OMy3UIIN
XaMJurap caMapaHok MeOoma.

e I'ypyxu kanon (7—10 Hadap) — 6apon MyXOKHMMaxoH Baceb Ba Oappacuu HyKTau HazapXxou
T'YHOTYH MYBOQHK acT, BaJie HIOpaKyHU! OH HUCOATaH MYIIKHITAp MeOOIma.

Jap rypyxxou XypJ XOHAHJAroOH MachalaxXxOW TabIUMHUPO SKYOSI MYXOKHMMa Hamyza, a3
Xamaurap Meomys3anj Ba 6a axaurap kymak Mmepaconanj. bapou 6anann 6apromranu camapaHOKUH
(babonusAT TaBCUS MELIaBa/l, KU Jap Xap rypyX XOHaHJIarOHU CaTXXOH I'YHOTYHHU JTOHHMII (KaBii, MUEHA
Ba 3au() YOUTUp Kap/a MaBaH/I.

6. TakcuMOTH HAKIIXO Aap TYPyX

[Nac a3 Tamkw HaMyaHu TypyxXxo 0a Xap sSK XOHaH/1a HAKIIU MyaisiH Jo/a MeIaBa.

Cyxanry — Hatnyaxou GaboIUsITH TypyXpo Myappudit MEKyHa/I.

Kotn6 — puxpy nenrHuxo1xo, XMcoOX0 Ba HATHYAXOH T'yPyXpo cadT MEHAMOSI]I.

Baxonuxanaa — ¢pabonuATH Xap SIK y3BU TypyxXpo THOKM MebEpPXOM MElIakil MyalsHIIyaa
ap3&0i MeKyHa.

BakTcaHy — BaKTU MYPOU CYNOPUIIXOPO HA30paT HAMY/1a, PUOSIU BaKTPO TaAbMHUH MEKYHA].

Jlap mapcxou MaTeMaTHKa MH HaKIIXO YyHWH amMaliil MeIIaBaH/I;:

e CYXaHT'y POXHM XaJJIM Machalla Ba HATUYaXopo Oapou CUH(} MENTHUXO MEKyHa;

e KOTHO hopMyIIaxo, XMCOOX0 Ba YaBOOXOPO CadT MEKYHAJT;

e 0axoMxaH/1a UIITHPOKH Xap K y3BH I'ypyXxpo ap3&0ii MEHaMOs

e BAKTCaHY BaKTH MYPOU MAChaIaxopo Ha30paT MEKyHa/.

7. Konpaxou Kopu rypyxi

bapou camapaHOK ry3amiTaHd KOPH TYpPyX# XOHAaHIAroH OOsT KOWJAaXOW 3EPHHPO PHOS
HaMOSIH/I:

60 HaBOAaT cyxaH rydras;

e 06a puxpu xamaurap 60JUKKAT TYIII T0/IaH;

e CyXaHH XaMIUrappo KaTh HaKapjaH;

e QHJIEIIAXO Ba MENIHUXOAXOPO AKYOSI MyXOKHMa HAMYAaH;

e 6a xamurap KyMak pacoHHJaH Ba XaHTOMH 3apypaT KyMaK IypcHJIaH;

e puKpHU XyaApo 060 Jajen acoCHOK Kap/iaH;

e KapOpXOpo SKYO0sl KaOys1 HaMy/1aH;

e BAaKTPO caMapaHok uctudoaa OypaaH;

e UHTU30MHU CUH(PO PHOS KapAaH.

[lemr a3 oro3u Xap K KOpU TYpyXil oMy3rop 0051 UH KOUAaXopo 6a XOHAH/IaroH XOTUPPACOH
HaMOSI]I.

8. Axamustu ryQTyry gap cung

['ydryry sike a3 yHCYpXOW acOCHUW paBaHIM TabJIUM Oyna, 6a pymau tadakkyp Ba OanaH
rapJuaHl HaTU4Yaxou TabiIuM Mycouaar MekyHal. TaBpe Mepcep Ba Jlutiron (2007) tabkun
MeHaMosiH, cudaT rydpTyry 6a cudartu oMy3UIll TAbCUPH MYCTaKUM MEPACOHAI.

Manduarxou ryQpTyryu rypyxit

e XOHAH/IarOH aHjea Ba GaxMHILIU XyAPO 03070Ha Oa€H MEKyHaHI;

e SXTHPOM 0a aH/IENIaxOu T'YHOT'YH TallakKyJ Me€0a;

e MaJlakal aCOCHOK HaMyaaHu (GUKpxo WHKUIIO) Me€ban;

e OMY3TOp UMKOHUST ITalI0 MEKYHA, KA caTX¥ (haXxMHIIH XOHAHIArOHPO ap3&0i HaMOsI.

HaBbxou rypryry

1. I'ygpryryu Oaxcii — MIUTUPOKYMEH HYKTaW Ha3apu IIAXCUM XYJIpPO XUMOsS Hamyza,
MeTaBOHaHJ 00 Xamaurap uXTuiaodu Hazap AomTa OomaH.
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2. I'ygpryrym yampbmaBaHAa — HUIITHUPOKYMEH aHACIIAXOU SIKAUTrappo JAcTrUpil Hamyna,
OHXOpO TaKMIJI MeANXaH Ba 0a XyJocan yMyMil MepacaH/I.

3. 'ydpTyryu TaXKHKOTHA — WIITUPOKYUEH aHJIENIAXOM XyIpo 0O Jayien MenrHuXo1 HaMya,
OHXOPO TaxJIMJI Ba ap3&0i MekyHaHa. MH HaBbu TydTyry O6apou pynam tagakKkypu MHTUKOIA Ba
XaJITH Machalaxou Mypakkad caMapaHOKTapUH XUCOOUa MeTIaBas.

Hap pavonusaTu oMmy3ropuu xya oemrap a3z ryQpTyryu TaXKUKOoTi uctudoia Mebapam, 3epo OH
Oapou pymau TahakKypyu HHTHKOIA Ba MyCTAKIIIMATH XOHAHIArOH MyCOHIaT MeKyHa. Jlap dyHUH
MyXOKHMa:

e XOHAH/IAroH (ap3us (THIOTe3a) MENTHUXO0]l HaMy/a, a3 HOOpaXoHu «IIOSy, «arapy, KAMKOH
nopa» uctudoaa medbapaH;

e 0a anjemaxon xaMmaurap OOAMKKAT I'yIl MEIMXaH]] Ba OHXOPO MyXOKHMMa MEKYHaH/T;

e Xap sk (ukp 60 Aaneaxo aCOCHOK Ba CAaHYM/1a MEIIaBal.

9. Hazopatu omy3rop a3 60j10M KOpu rypyxi

Jlap Mapxuiiay aBBajld OMy3HIIM KOPU I'ypPyXi HAKIIK OMY3rop XeJle MyXuM Meboman. ¥:

e HA TAaHXO Yapa¢HH KOp, OanKu (HabONHUITH Xap SIK XOHAHIapO HA30paT MEKYHAT,

e 6abU TAKCUMOTH Bazu]axo TapTHOU HYPOU OHXOPO MYalisiH MEHAMOSIT;

e arap rypyx a3z xamadu mapc ayp masaj € GaboauaTi ab30€H KOXHUII €0a/l, TaBaKKy(hU KyTOX
(pednexcus) Tamkun Hamyaa, cababXou MyIIKWIOTPO MyXOKHMa MEKYHaJT;

e Oabpau OappacuM XaToOXO Ba MyailsiH HaMyJaHU POXXOU TYyPYCTH XaJUTM Machajga KOpH
TypyXpo UA0Ma MEIUXaJ.

Jap napcxou MaremMaTHKa YyHHUH Ha30paT UMKOHUSAT MEIUXA, KU:

e Xap SK XOHAHJa JIap XaJTu Machala caxMu (aboi ry30paj;

e UIITHOOXXO Aap XUcoOXo Ba uctudoaan GopMyaaxo capu BaKT HCIOX Kap/ia MIaBaH/T;

e TypyXx 0a HATHYau AyPYCT Ba aCOCHOK paca.

10. Taypubau TamikuiIM KOpu rypyxi nap cuapu 5

1. Puostn TapTrOu nypon amamxo

Jlap oFr0o3u OMy3WINM KOPU TYpyXil XOHAHIAroH 00sy Maigapmany UYpou aMajixopo JypycT
pHOs HaMOSHI. Xap TyHa TaFlup Jap TapTHOW uypou cymnopuin Oosg 00 Japku Makcan Ba
MyBO(UKaAU TYPYX Cypat TUpa.

2. UnopakyHuu BakT

bapou 6anang 6apmomTanu pabOJTHOKWN XOHAHATOH 0a Xap SK CYIMOPHUII BAKTH MYyausiH 4y10
kapaa memaBan. MH ycyn xoHanaaronpo 6a dawvonusaru 6ocamap Bogop MeHamosi. Jlap xap rypyx
XOHaHJ]ae XaMuyH BaKTCaHY MHTUX00 MellaBajl, Ki BaKTH OOKMMOH/IAapo maiiBacTa 6a ab3ou Typyx
XOTUPPACOH MEKYHa].

3. Myxokuma Ba pedaekcus

[Tac a3 aH4OMU KOpH TypyXid XOHAHIArOH (DabOIUATH XYIPO TaxJinia MekyHaHn. bapou un Oa
CaBOJIXOU 3€pUH YaBOO MEIUXAH/I;

o MyXOoKuMau Irypyxii TO Uil aH/103a caMapaHok Ooya?

o KasoM cynopuiixo ocoH Ba KaJJOMAaIIoOH TyIIBOp OyaaHa?

» Kagom amanxo 0a ¢habonusTé TypyX MycouaaT KapJaHa Ba KaIOMAIIOH MOHea IIyaaH?

e bapou 6exrap Hamyaanu HabOIUATH TYPyXid Uit 00si1 TaFiiup A0/a 1maBaj?

WH paBann O6a pymiau Majakan XyJa0axoIuXi Ba TAKMHIU KOPU TYPYXiA MyCOHIaT MEKYHA/I.

4. banany OGapAomITaHU MYCTaKWINATH XOHAHIarOH

bo 3uén mymanu Taypuban KOpu TypyXxid OMy3rop TaIpu4aH Ha30paTH MyCTaKUMHU XyJIpO KaM
MekyHaz. Jlap uH Mapxuiia rypyxxo MeTaBoHaH[ (abOIUATH XaMIUTrappo CaH4uaa, UIITHOO0XXO0PO
MCJIOX Ba HATUYAaXopo ap3E¢0it HaMosiHA. bapon Mykoncan HaTHYaxo MyBO(HK acT, KU XaMa# TyPyXX0
SK CYTIOPHUIIPO UYPO KyHAH]I.

5. Hakum omy3rop

CamapaHOKUH KOPH TYPyXil a3 MaxopaTH OMy3rop Bodacra acT. ¥ Gos:

e TUKKATH XyApO OaliHU Xamau Iypyxxo AypycCT TAKCUM HAMOSIT;

e 0a pabonuATH XaMau XOHAHAATrOH TaBaydyXxu 0apodap 30XHp KyHas;
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e MYXUTH YBTUMO]] Ba XaBaCMaHIUPO (apoxam OBapas;

e HUCcOAT 0a XaMau XOHaHJaroH, MaxcycaH XOHaHAaroHu kaMm(aboi, MyHOCHOATH SXTHPOMOHA
momrra 6oras.

6. 'yHOTYHpaHTruu 4aBoOX0

ke a3 xagahxou MyXMMH KOPH TYpyXid OH acT, KU TYPYXXO POXXOH TyHOTYHU XaJIJTU
Machanaxopo NemHuxo] HamostHa. MH 6a pyuiau tagakkypu 34011 Ba MyKOHCau YCYIXOU T'YHOTYHU
XaJl MycouJaT MEKyHas.

11. Moaenxou XaMKOpUHU TypyXid

Jap dabonusaTi TabJIMMI METABOH a3 MIAKIXOH 36pUHH XaMKOPHH TypyXxid uctudonaa oypa:

1. My6onunaun adxop

Xamau ab304 T'ypyX aHJIeIaxou XyIpo NEIMIHUXO0d HaMy/la, OHXOPO MyXOKHMMa MEKyHaH 1. Xap
SIK XOHAHJ1a UMKOHH MILTUPOK A0pa.

2. XaJmu MyIITapaky Machalia

AB30H TYpPyX Machanaxopo SK4YOs XaJl Hamyjna, (ap3usixou XyApo MEIIHUX0J MeKyHaH[, 0a
aHJelaxou XaMIurap SXTUPOM MEry30paH]l Ba POXU OeXTapuHU XaJUIM Machallapo UHTHXO00
MEHAMOSH/I.

3. Kop 60 maTtaH Tabaumii

XOHaHIaroOH MaTHPO MYTOJIMAa HamyJa, OHPO MYyXOKMMa MeEKyHaHZ, 0a caBoixo 4aBoO
Meauxas] Ba 0o ucrudoaa a3 ycynu INSERT nonumixou Xyapo Taxjaui MEHAMOSH].

4. Nupou cynopHILIXOHN amaii

[Tac a3 omy3uim KUCMH Ha3apusBi XOHAHJArOH MAIIKXOW aMalupo SKYOS MYpPO HaMyJa,
POXXOHU caMapaHOKH XaJUTH Machallaxopo MHTUX00 MEKYHaH].

5. Takpop Ba TaXKHUMU JOHUII

Kopu rypyxit XaHrOMH TaKpOpH MaBOJIH T'y3alliTa HU3 caMapaHoK MeOomaa. Xap sSK XOHaH/1a
aHJenIan XyApo NeNHNX0 ] HaMy/1a, JOHHIIN XYyJIPO MyCTaxKaM MecOo3a.

6. ®aboJICO3UM PABAH/IU TABIUM

bapou (abon HamynaHu XOHAHJATOH YCYJIXOW MHTEPAKTUBM, a3 qymia «XyqyMu (UKpiD» Ba
«Kmacrep», Baceb nuctudoaa MeiaBaHI.

7. Myappudun HaTHYaXO

Hap andomMu (GabonuaT Xap TypyX CyXaHTypo HHTUXO0 HamyJa, HATHYaXxOU KOPU XYAPO
MEeNIHUX01 MeKyHa . baban HaTHYaxo MyXOKHMa Ba TaxJIWj rapuia, oMy3rop Bodacra 6a xagapu
aapc ycyau MyBo(UKH 6axory30pupo HHTUX00 MEHAMOS/.

12. baxory3opii 1ap Kopu rypyxi

Baxory3opuu Tamakkynauxanaa (popmMaTHBii)

baxory3opun TamakkyiaauxaHaa Oapou JAcCTTHUPUU  OMY3MIIM XOHaHAAroH uctudoaa
Memasaa. [lap uH paBann:

e XOHaHJIaroH (abOJUATH XaMIUTappo ap3E0il MEKyHaH T,

e GUKPY MENTHUXOAXOU SIKAUTAPPO TAXJIUI MEHAMOSHI,

e oM¥y3rop 6apou neuipad Ty MUHOABAaU XOHAHIATOH TABCUSAXO MEIIHUXO0 MEKYHA/I.

Wu HaBbU Oaxory3opi 6a MyalissH HAMYIaHU KaIaMXOH HaBOATHW OMY3HIIl MyCOHIaT MEKYHA/I.

baxory3zopun yamb0acTii (CyMMaTHBIA)

Baxory3opun yambbactit 6apou MyaiisiH HaMyJJaHU HATHYad HUXOWU OMY3HII Ba CabTH caTXH
a3XyJIKyHUU JOHUII UCTU(OIa MEIaBa/l.

Xambaxoauxi

XaHroMu XaM0axoAuXil XOHAHJAroH (habOTUATH SKAUTApPPO THOKH MEbEPXOU MyaistHIIyaa
ap3é6m menamosiua. MH ycyn 0a pymiam MachyIUSTIIMHOCH, TadakKypu TaxjIMId Ba KOOWJIHSITH
0axoAMXUU OJUIOHA MYCOHIAT MEKYHA/I.

baxomuxit 6a GhaboIHsITH TyPyXX0

Jap qapaénu kopu rypyxit METaBOH a3 IIAKJIXOU T'YHOTYHH Oaxory3opi uctudomaa Oypa:

e Oaxory3opuu (GabOIUATH TYPYX a3 YOHHOU OMY3rop;

e 6axory3opuu (HabOTUATH XOHAHIATOHU AJOXK/a a3 YOHUOHU OMY3Top;
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e Xy0axoIuXi Ba XaM0axoIuXi 00 UIITHPOKU OMY3rop Ba XOHAH/IArOH.

Jap oro3u napc omy3rop 6a rypyxxo Bapakaxou 0axory3opuu Mebepil (KpUTepHaii)-po
MIENTHUXO0JT MEKYHA], KU Iap OHXO HUIIOHIUXAHaX0u ap3éonn GpabousaTu Xap K y3BH rypyx ca0T
UIyaaHui.

Jap andomu mapc xap rypyx Hatu4axou (paboiusITH XyJIpo MEIIHUXOJA HaMy[a, BapaKaxou
6axory3opupo 0a omy3rop mecymnopai. Jlap acocu UH MabIyMOT OMY3rop HaTHYaxopo yaMboOacTt
HaMmy/1a, 0axory30pun 4aMb0acTUpo aMmaliii Meco3al.

[[TapTx0u TalIKWAIN KOPU TyPyXid

bapou camapaHok TalIKui HaMyAaHU KOpU TypyXid oMy3rop O0o0sii MIapTXOH 3EPUHPO PUOS
HaMOSIA:

e MaKCaJM KOpPHU TypyXil Ba pobouTam oHpo 00 xamaapxou TabJIMMUU MaB3yb 0a XOHAHIAroOH
(haxMoHa;

e MebEPXOU Oaxory3zopuu (HaboausSTH IypyX Ba HATUYAXOU OHPO IMEUIaKil MyalssH HaMOsI I

e MyaiiiH co03aJl, KM 0axory30opupo Kii aHYOM MeEIUXaJ: OMY3rop, OMYy3rop sK4o 00
XOHAH/IATOH, XYM XOHAHJArOH € TYPYXH XaKaMOH;

e MyXJIATH MYPO Ba Tap3u NEUIHUXOM HATUYaXO0U KOPH I'ypyXpo MyIIaxxac HaMOsiI.

[Ipuncunxon 6axory3opi

XaHroMu 0axory30puu KOpH Iypyxit 00s1 MIPUHCUITXOH 3€PUH PHUOS IIaBAH]I:

e Oaxory3opuu caxmMu UH(GUPOIUU Xap SIK XOHAH/IA;

e 6axory3opuu GHabOTUATH YMYyMHH T'ypyX TUOKU MpUHCUTIH «SIke 6apon xama Ba xama 6apou
SIKE.

JHap dbavonusaTé OMy3ropuu XyJ1 XaMm a3 06axory30puu TallakKynauxanaa (hopmaTusii) Ba XxaM
a3 0axory3opuu yamb0acTii (CymmaTuBit) uctrdoaa medapam.

Bapowu Gaxory3opun TanmakkyiIIuxaHaa yCyJIxou 3epuHpo ucTudoaa medbapam:

e «A3 MyIIT TO TAHY AHTYIIITY;

o «AHTYIITH KaJIOHY;

e «MycbOart — Maundi — Yomuoy;

* «/Jly cutopa Ba K op3y»;

o «Yaporak»;

o «Humonaxo» Ba qurap ycyuxo.

baxory3opuun yamb0acTit ogaTaH 1ap OXUpH Aapc 6apou MyaiisiH HaMyIaHU CaTXH a3XyIKyHUH
MaBOJM TABJIUMA UCTU(O/Ia METIIABA/I.

VYceynxou $habosico3nu Kopu TypyXid

1. «Yoitu ngesxo»

Wn ycyn nap oro3u aapc 6apou ¢paboia HaMyAaHU JOHUIIXOH MENIMHAU XOHAHAaroH uctTudoaa
MeEIlaBa/l.

TapTubu nupo:

1. Xap sx XoHaHIa Aap MyagaTH 1—2 makuka Xamau MabIyMOTH XyApo oup 0a MaB3yb nap
nadTap MEHaBUCAI.

2. Cunac xoHaHAaroH aap 4yt € rypyx angemaxou Xyapo My0Ooauina MeKyHaH 1.

3. Xap rypyx Kk MabIyMOTH HaBepoO MEUTHIUXO0 MEKyHa, Ki TO OH BakT I'y(Ta Hally/1aacT.

Omy3rop xamau aHJeIIaxo, XaTTo YaBOOXOU HOAYPYCTPO HHU3 JHap TaxTa cadt mekyHan. [lap
Yyapa&Hu Japc MabIyMOTXO0 TaXJIWII IIy/Aa, XaTOTUXO0 UCJIO0X Ba JOHUIIIXO HU30MHOK Kap/ia MelIaBaHI.

2. Ycynu INSERT

INSERT sike a3 cTparerusxou pyuian Tahakkypu HHTUKOAN Oyna, 0apou JapKd aMHKHA MaTH
uctudoia MeaBa.

XaHroMy MyTOJIMal MaTH XOHAH/IarOH a3 aJlOMaTX0u 3epuH uctudoaa Mmedapana:

e vV — HH MabJIYMOTPO MEIOHAM;

0 — MabIyMOTH HaB;

e —— 00 IOHMILIXOU MENIMHAU MaH MYBO(UKAT HAMEKyHaI;

e 7 — MabIyMOTH HOaxXMO € caBosie, KM YaBOOU HIIOBari Tainad MeKyHa.
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Bapou uctudonam caMmapaHoku UH yCyJ1 OMy3rop 00si:

e MAaTHU MyBO(GHUKPO UHTHX00 HAMOS]I;

e KOM/IaXOM aJIOMATIy30pHPO MIapX AUXAL;

e BAaKTU UYPOU CYTMOPHILPO MYyaisiH KyHa/;

e TAP3M CaHYUII Ba OaXOry30pHpo MEIIaKi MyalsiH co3a.

3. Yagsamu «MOM»

(Menonam — OmyxTam — Mexoxam omy3am)

Wu yanBan a3 ce cyTyH ubopar acr:

e Menonawm;

e OMyxTam;

» MexoxaM oMy3am.

Yansan 0a XOHAHAAroOH UMKOHUST MeIUXa/, KA JOHUIIXOH MEelHau Xyapo ¢aboia HaMyaa,
JTOHUIIIXOW HABPO YaMBOACT Ba CAMTXOU OMY3HUIITN MUHOABIAPO MyailsTH HAMOSIH]I.

4. Crparerusn «Knacrep»

Krnacrep maknu rpa@ukuy Tamkuia Ba rypyx0aHaun Fosixo MeOoIa.

Jap mapkasu kinactep MadXyMu acocit HaBUIITA ITy/1a, a3 OH 0Xaxo 0a MadhxyMxo, Janenxo
Ba MUCOJIXOU BoOacTa Kaliuia MeniaBaH/I.

WH crpaterus 6a XoHaHAAroH 0apou MyailsiH HaMyJaHu pobutan OaliHU JTOHUINIXOU MElInHA
Ba JJOHUIIIXOM HAaB KyMaK MepacoHas.

Knacreppo metaBoH nap ce Mapxuiau gapc uctudona oypa:

e Mapxumnau »x¢ — 6apou (habosr HaMyJaH! JOHUIITXOU TIEIITHHA;

e Mapxuau gapku MaBoAH HaB — 0apou HU30MHOK HaMyJaHH MabIyMOTH HaB;

e Mapxuau pediekcus — 6apou 4aMb0acT Ba MyCTaXKaM HaMy/1aHU JOHUII.

5. Crpaterusiu «I"anepes» (Hamoumm kopxo)

[Tac a3 aHyoMu Kopu rypyxil HaTu4axou (abOIUATH Xap TypyX Jap Taxta € JeBOpH CUH(
YOUrup Kapja MeuiaBaH/I.

XOHaH/IaroH KOPXOH TYPYXX0pO MYLIOXHAa HaMyJla, OHXOPO MyKouca Ba ap3€0il MEKyHaHI.
Wu ycyn 6a pymiau Tagakkypu TaXJIWIi Ba MajJakaxou 6axory30pit MycouaaT MEHaMOSII.

6. Ycynmu «CaBoJIxou cojia Ba Mypakka0»

WNu ctparerus 6a XOHaHIAroH MEOMY30HAJ, KM CABOJIXOM CATXXOHU TYHOTYHU TadakKyppo
Taxusi HAMOSIH].

CaBonrxou coia oJlaTaH YaBOOM KyTOX Ba MyIIaxxac JOpaH, MacallaH:

o Kii...?

o Ui...?

e Kaii...?

e Jlap kyuo...?

CaBoixon Mypakkal TaxJIWI Ba MyJIOXHU3apo Tanad MEKyHaH 1, MacaJaH:

e Yapo...?

e [Ilymo uii ryHa mapx meauxen...”?

o Gapku OaitHu ... gap 4ucT?

e Arap ... maBaj, 4 pyi meauxan?

WH cTparerusipo METaBoOH J1ap XamMan MapXuiaxou Aapc uctudomaa oypu:

e 1ap Mapxuiau 3X€ — 0apou MyaiisiH HaMyJJaHU JIOHUIIXOU TEIINHA;

e JIap MapXWJIad OMY3HIIN MaBOJIM HaB — 0apOM TapKH aMUKH Ma3MyH;

e Map Mapxuian pediaekcus — 6apon yaMbOaCTH JTOHUIII.

Mapxunaxoun uctudoaan CTpaTerus

1. XoHaHJarOH Tap3M TaxysM CaBOJIXOH CO/Ia Ba MypaKKaOpo MEOMY3aHI.

2. CaBoaxopo Aap acocu MaTHHU XOHJIANIy/a Taxysl MEHAMOSIH/L.

3. CaBonxou Xyapo 0a XxaMaurap MemHuxo HaMmyaa, 6a OHX0 4aBOO MeIUXaH]I.

Wu ycyn xoOunuatu TaxJjui, TUKKAT, TaQakKypd MHTHKOAW Ba MajaKaW TaxXUsid CaBOJIXOH
O6ocudaTpo HHKHUIIOD MeIUXa.
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13. MyHmKMIOTH TalIKUIN KOPU TYPyXit

bo Byuynu abzanusatxou 3uén, KOpH rypyxit 6ab3e MyHIKWIOT HU3 10pa;

e TAIKWIM TYPYXXO Ba MIOpAaKyHHH (HAabONMATH OHXO BAKT Ba MaxopaTu OamaHapo Tanad
MEKYHaJ;

e Ha XaMaM XOHAHJIarOH METaBOHAH]] MyCTaKIJIOHA MAaTHA MypaKKaOpo TaxJIniI HaMyJla, POXU
JIypyCTH OMY3HILN OHPO MHTUX00 KyHaH];

e XOHAHJIATOHM CaTXM MacT Oab3aH OapoW a3XyAKYHHH MaBOJIU TabIUMid 0a MacTTUPUHU
WioBarit HU€3 JopaHj, JAap XoJie KU XOHAHJAroHu 0osaékar 0a CymopHIIXou MypakkadTap 3XTUEY
TOpaHL;

e KOpU TYPYXi#l TaHXO Jap XaMrupoil 00 Aurap ycylIxou TabJIMMid caMapaHOKUU OanaHi
MeInXam;

e UICTU(OJAU CaMaApPAHOKU Oab3e TEXHOJOTHUAXOU WHTEPAKTHBA MaBUyAUATH BOCHUTAXOU
TEXHUKHPO TaIad MEKYHa/I, a3 YymJiia TAXTau SIEKTPOHH, KOMITIOTEP, facTpacii 0a MHTEPHET Ba AUTap
BOCUTAaXOH TabJINMIi;

e OMOJIACO3UM KOpU TypyXid BakTu 3u€npo tanad mekyHaa. Omysrop Oosin O6apou Xap sK
CYMOpPHIIl BaKTPO AYPYCT MyailsiH HamyJa, yCyildy CTpPAaTEeTUSXOW MYBO(PHUKU TabBIUMPO HHTUXOO
KyHa/I.

bo By4yyau uH MaxaynuaTxo, Taypuda HUIIOH MEAUXaM, KU 1ap CypaTu OaHAKIIarupuu AypycT
Ba MCTU(HOIAN METOIXOM MYOCHPH TabIUM, KOPH TYPyX#d SKE a3 CaMapaHOKTapUH BOCHTAXOH
dabonco3uu GaboNUIATH TABIMMUU XOHAHIATOH Jjap JapCcXou MaTemMaTHka 06a Xucod MepaBaj.

14. CamapaHokuu KOpU Iypyxit

CamapaHOKHH KOPH TYPYXil el a3 Xxama 6a Maxopatu Kacouu omy3rop Bodacra act. OMy3rop
005171 haboIuATH XaMau rypyxxopo 0a TaBpu 0apobap poxOapin HaMya, TaBaqqyXu XyJIpo OalHU
OHXO TypYyCT TaKCUM KyHAaJl, TO Xap sIK TypyX Ba Xap sIK XOHAHJa 3XCOC HaMOsI, Ku (GabOIUAITH ¥
MaBpHIU TaBaY4yX Ba JACTTHPUH OMY3TOp Kapop J0paj.

Owmysrop 6osig HECOAT 6a XaMau XOHaHIAaroH, HOBOOACTA a3 caTXU JOHHUIIAIIOH, MyHOCHOATH
IXTHUPOMOHA JIOIITa, 02 KOOWJIMAT Ba MMKOHHUSATXOU OHXO OoBapit 30Xxup Hamosa. MH MyHOocmbOat
Oapom OanaHI rapAuIaHNd XaBaCMaHIWU XOHAH/IATOH Ba UINTHPOKU (aboIU OHXO Aap (HaboIusTH
TypyX#d MyCOUJaT MEKYHA.

Kopu rypyxit xamuyH makiu GaboiausITH JacTayaMbOHa YHCYPXOU 3€PHHPO Aap Oap Merupa;

e XaMKOP# Ba MyHOCHOATXOW MyTaKOOUJIau XOHAHIaT OH;

e TAIKWIN (abONUATH MyIITapak 6apon (Haboa HaMyJaHH PaBaHIU TABJINM;

e TAKCHMOTH MaChYJIHAT Ba Bazuaxo 0aliHu ab30U TYpyX;

e MYOIIMpPATH caMapaHOK Ba MyOouian adxop;

e uctu(doan pOXX0or I'YHOTYHH XaJUTM Machaja 6apou pacuiaH 0a HaTU4au YMyMii;

e pediiexcus Ba Tax) WM (HabOIUATU TYpyXit 00 MakKcaan TaKMIIIK MUHOAbIal OH.

15. Ad3anusaTxou TEXHOJOTHSIH OMY3HIIH TYPyXid

TexXHONOTHsIM OMY3UIIN TYPYXil 10pOH OapTapuXoH 3epruH MeOOIIa;:

e Xap K XOHaHJapo 0a ¢abonuaTu Gpaboiau TabIuMid Yand MEKyHa;

e XaBaCMaHIUM Mabpu(aTit Ba 3Y0INU XOHAHAATOHPO a(30UIT MEANXAT;

e MaJIakal MyCTaKWJIOHA OMY3HUII KapJaHPO TAIIaKKyJI MEIUXal;

e KOOWJIMATH MyKOJIaMa, IITyHUJAHHU aHJEIIau JUTapOH Ba ACOCHOK HaMyJlaHW HyKTaW Ha3apu
XyIpO MHKUIIO() MeaNXa;

e MaJlakau MYCTaKHJIOHA KaOyJl HAMyZaHU KapoOpXOopo TALIAKKYJ MEIUXal;

e TaBacCyTH pediekcus 0apou MyalsiH HAaMyAaHH MYIIKUJIOT Ba 0exTap HaMyAaHu (HaboIHsITH
TaBJIUMIl MyCOUIAT MEKYHAT,

e MaJIaKaxoM XaMKOpi, (hapXaHTd MYyOILIUpaT, CaBOJITY30pd Ba 4aBOO TOJAHPO WHKUIIOMD
MeInXam;

e UcTU(OaU CaMapaHOKH MaHOABXOU T'YHOT'YHU UTTUIIOOTUPO 062 XOHAHJarOH MEOMY30HA/I.

CamapaHOKHH TaTOMKK TEXHOJIOTHSIM OMY3UIIN TYpyXid 0a xanahxou 1apc, OMOJIaruu Kacouu
OMY3rop Ba MHTUXOOH AYPYCTH YCYIXOHU TabJIUM BoOacTa Mebomaa. Jlap 6apodapu uH, acocu 4YyHUH
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TEXHOJIOTHUS HXTUPOM 0a IIaXCHATH XOHAHMIA, YbTUMOJI Oa MMKOHHMATXOU § Ba XaMKOPHH CO3aH/a
OaifHM OMY3rop Ba XOHaHJaroH Me0oIa.

Xynoca

TaakukoTn Ma3kyp Taypuban uctudoaan KOpu Typyxupo 1ap 1apcxou MaTeMaThKa MaBpUIu
TaxJIna Kapop meauxaia. Hatmdaxouw Taxyinia HUILOH MEIMXaHH, KM KOpU Typyxil Oapou pyuiiu
bavonusaTH MabpudaTUU XOHAHAATOH, TAIIAKKYJIW TadaKKypd MAHTHUKA Ba WHTUKOMAW, WHYYHUH
MHKUIIO(H MaJaKkaxou XaMKOPH Ba MyOILIUPAT MAPOUTH MYCOHT hapoxaM Meopas.

Uctudonau crparerusixo Ba ycynxou ¢aboiu TabiauMm, a3 Kabwmu «Kmacrtepy, «Xydymu
buxpit»y, «YamboBapuu unesxo», «lamepes» Ba «CaBoixou cojxa Ba Mypakkad», 0a XOHaHIAaroH
UMKOHUST MEANXaJ, KA JOHUIIXOM XYIAPO HU30MHOK HAMOSHJI, aHACIIaXOu XyIpo MyOoiuiia
KyHaH[I, pOXXOHU I'YHOTYHU XaJId MachalaxOpo MyKOHCa Ba TaxXJIMI HaMyJa, XYyJIOCAXOH aCOCHOK
Oapopan.

XaMm3aMOH, KOpHU Typyxit 0a OMy3rop MMKOH MeIuXaa, Ku (abOIHATH Xap SK XOHAHAAPO
naurupit Hamya, 60 Ha3apAOUITH XyCYCUATXOU HHOUPOIUN OHXO NACTTHUPUU 3apYPHUH Te1arorupo
TabMUH HAMOS,.

Taypubau oMy3ropit HULIIOH MeIUXal, KU UCTU(OIan MaKCaTHOKU KOPH I'YPYXil Jap 1apcxou
MaTemaTuka Oa Oananj rapaufaHu cudatu TabauM, PYLAM MajakaxOod aMalid Ba TalllaKKyJu
CAJIOXUATXOM KaJIMJAUM XOHAHIAroH MyCOoMJaT MeKyHal. A3 MH Py, UCTU(DOIAU TEXHOJIOTHAXOU
OMY3UIIN TYPyXi SIKE a3 POXXOM CaMapaHOKH (habOJICO3MH PABAHIAU TABIUM Jap MyacCHUCAXOU
TaXCUJIOTU yMyMil 6a Xuco0 mMepaBa.
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COBPEMEHHBIE BbI3OBbI MATEMATHYECKOI'O OBPA3OBAHUS B
YCIOBUAX KOMIIETEHTHOCTHOI'O ITIOAXOJIA

JOKOHMUP3OEB 3PAJTK
PecnyOnuKkaHCKHT MHCTUTYT MOBBIIICHHUS KBATU(PHUKALUU U [IEPETIOJrOTOBKH PaOOTHUKOB
chepnl 00pa3oBaHs, KAaHIUIAT MEIaTOTMIECKUX HAyK

MAHIIAHBHUEBA XOJIMCA, PO3USI HEKBAXTIIIOEBA
Hoxrop (PhD) Xoporckoro HalMoOHAIBHOTO YHUBEPCUTETA.

NCMONJOBA CABOXAT
Hoxtop (PhD) Tamkukckoro HaIMOHATEHOTO YHUBEPCHUTETA.

Annomauusn. B cmamve paccmampusaromcs —akmyanvHvle  8bl308bl  COBPEMEHHO20
Mamemamu4eckoeo 00pa308aHusi 6 YCIOBUAX peanu3ayuu KOMHEemeHMHOCMHO20 Nnooxood U
pedopmuposanusi  cucmemvl  0bpazoeanust Pecnyoruxu  Taoocuxucman. Ilpoananuzupoeanvl
OCHOBHble NPOMUBOpeYUs, BO3HUKAOWUE 6 npoyecce NPenooda8aHus MAmemMamuru. MenHcoy
cooepoicanuem y4eOHbIX NPOCPAMM U 0CPAHULEHHBIM YUEeOHbIM BpeMeHeM, MeHCOY HeoOX00UMOCbIO
Gopmuposanus Kuouesvlx KomMnemeHyull u npeooradanuem mpaouyuoHHbIX Memooo8 0OyueHus,
medcoy mpebosanusmu  yugposoll mpauncopmayuu  00paz08anus U YpPOSHeM 2OMOBHOCHU
nedaz0206 K UCNONb308AHUIO COBPEMEHHbIX obOpazogamenvHulx mexHonocutl. Ocoboe 6Humanue
VOeleHo  ponu  yuumens ~MAMeMamuku KAk — KIOYe8020  YUACMHUKA — 00paA308amelbHbIX
npeobpazosanuil. I[loxazano, 4mo KOMNEMEeHMHOCMHbI NOOX00 CHOCOOCMBYen nepexooy Oom
nepeoauu 3HaHUull K pazeumuro Mamemamuyecko20 MulileHUs, CHOCOOHOCMU NPUMEHSAMb 3HAHUS 6
NPAKMUYecKux  CUmyayusx, Kpumudecku aHaiu3uposams uxgopmayuro u  NPUHUMAMb
obocnosannvie peutenus. (OOCHOBAHA HEOOXOOUMOCMb COBEPUICHCTNBOBAHUS MEMOOUYECKOl
NO020MOBKU Nedaz0208, 6HEOPEHUs. COBPEMEHHBIX 00pA308AMENbHbIX MEXHOI02UN U PA38umus
NPOGecCcUOHANbHO2O — COMPYOHUYECMBA KAK — BANCHEUWUX —VCA08ULL  NOBLIUEHUS  KAYecmed
Mamemamu4eckoeo 00paz08aHusl.

Knroueswvie cnosa: mamemamuueckoe oopasoeanue, KOMNemeHmMHOCMHbILI N00X00, KIUegble
Komnemenyuu, 4K+, obpazosamenvruvie peghopmsi, yugposuzayus 06pazosanus, npogeccuoHaibHoe
passumue yyumens, Pecnyonuxa Tadsxcuxkucman.

CoBpeMeHHOE 00pa3oBaHueE MEPEKUBAET MEPHOJ IITyOOKUX NMpeoOpa3oBaHHid, 00yCIOBICHHBIX
CTPEMUTEIbHBIM Pa3BUTHEM HAyKH, TEXHOJOTMH U H3MEHEHHEM COLHaJIbHO-IKOHOMHUYECKHUX
ycnosuii. B XXI Beke mIkosa yke HE MOXKET OIPaHUYUBATLCS IEPENAYe ONpPENeIEHHOM CyMMBI
3Hanuii. Ilepen cuctemoit oOpa3oBaHHMsS CTaBUTCA 3ajada IMOATOTOBKH JIMYHOCTH, CIIOCOOHOM
CaMOCTOSITENIFHO ~ NPHOOpeTaTh  HOBBIE  3HAHUSA, KPUTUYECKH  MBICIUTH,  A(PQPEKTUBHO
B3aUMO/ICIICTBOBATh C OKPYKAIOLIMMHU U YCIEIIHO PELIaTh peallbHble )KU3HEHHBIE 3a1a4H.

OTH U3MEHEHHU B IIOJHOW MEpE OTHOCSTCS U K IPENoaBaHnI0 MareMaTuku. Ha nporsykenun
MHOTMX JECATWIETHIl MaTeMaTH4yeckoe o00pa3oBaHUE TPAJULUOHHO OPHEHTHUPOBAJIOCH Ha
(dbopMHpOBaHUE MPOYHBIX MPEAMETHBIX 3HAHHI, OCBOCHUE aJTOPUTMOB PELICHUS 33/1a4 U PAa3BUTHE
BBIUUCIIUTENbHBIX HaBBIKOB. OJIHAKO COBpEMEHHbIE TpPEOOBaHMS 3HAYUTENIBHO PACIIUPSIOT
oOpa3oBaresbHble Lend. CerogHs MareMaTrhdeckas MOATOTOBKA PAacCMaTpPHBAETCS KaK CPEICTBO
(GopMHMpOBaHUS  JIOTUYECKOTO  MBIIUIEHUS, MCCIENOBAaTEIbCKUX  CIOCOOHOCTEH,  yMEHUs
aHaMU3upoBaTh  HMH(OpPMAIMIO, CTPOMTH  APrYMEHTHPOBAaHHBIE  BBIBOABI U TPUMEHSTH
MaTeMaTUYeCKUE 3HAHUS B Pa3IMUHBIX KU3HEHHBIX CUTYalUsX.

Oco0yro aKTyaJdbHOCTh JlaHHas MpobjaemMa NpuoOpeTaeT B YCIOBHAX pehOpMHUPOBAHUS
cucreMbl oOpa3zoBanuss PecnyOmuku Tamxukucrad. HanuonanbHas —crparerust  pa3BUTHS
obpa3zoBanus 10 2030 roga onpenessieT nepexo]] K KOMIETCHTHOCTHONW MOJIETTH O0y4YeHHsI KaK OTHO
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W3 TPUOPUTETHBIX HANpPAaBIEHUH TOCYIApCTBEHHON 00pa30BaTebHON MONMMTUKH. Peanmm3amus
JAHHOM cTpaTeruu IpeanonaraeT OOHOBJIEHHE COJEpKaHHs OOpa30BaHUS, COBEPLICHCTBOBaHHE
METONOB  OoOyueHHs, pa3BuUTHE IM(poBOil  0oOpa3zoBaTenbHOW CpeAbl W TOBBIIICHHE
po¢eCCUOHAIBHOW KOMIIETEHTHOCTH 11€arornyeckux paboOTHUKOB.

OnHoBpeMeHHO ywactue PecnyOmmku TapKMKHCTaH B MEXIYHApOIHBIX HCCIEAOBAHUIX
KauecTBa 00pa30BaHUS IO3BOJSICT OOBEKTUBHO OLIEHUTh YPOBEHb IHOATOTOBKU OOYyYarOLIUXCS U
ONpPENEIUTh  HAIIPaBICHUS  JAJIbHEWINEr0  COBEPLICHCTBOBAHUSA  HAUWMOHAIBHOW  CUCTEMBI
o0Opa3oBaHus. MeXIyHApOAHBI ONBIT CBUAETENBCTBYET, 4YTO YCIEIIHOCTb COBPEMEHHOIO
BBIITYCKHHUKA OTPEIEISIETCS HE CTOIBKO 00BEMOM YCBOCHHOM MH(POPMAILINH, CKOIBKO CIIOCOOHOCTHIO
IIPUMEHSTh 3HAHMS U1l PELICHHs HOBBIX, HECTaHApPTHBIX 3a7ay.

Bmecre ¢ TteM mpouecc mepexona K KOMIETEHTHOCTHOM MOJENH COIPOBOXKAACTCS PSIOM
OOBEKTUBHBIX MPOTUBOPEUUIl. YUHUTENI0 MaTeMaTHKH NPUXOAUTCS OJHOBPEMEHHO 00eCHeyrBaTh
BBIMIOJIHEHUE TOCY/IapCTBEHHBIX OOpa30BaTeNIbHbIX CTAaHAApPTOB, YYHUTHIBATb WHIUBUAYaJIbHbIE
0COOEHHOCTH O0y4aroLIMXcs, MCIOJIb30BaTh COBPEMEHHBbIE IM(POBBIE TEXHOJOTHUM U CO3JaBaTh
ycinoBus g (hOpMUPOBAaHMS KIIOUEBBIX KomreTeHUui. [lomoOHble TpeOoBaHMS CYIIECTBEHHO
U3MEHSIOT NMPO(EeCCHOHANBHYIO EATEIBHOCTh Mearora U TpeOyIoT MOMCKAa HOBBIX METOANYECKUX
peneHui.

[{enbr0 HACTOAIIETO UCCIIEAOBAHUSA SABJIAETCSA aHAIU3 OCHOBHBIX IIPOTUBOPEUNN COBPEMEHHOIO
MaTeMaTU4ecKoro oOpa30BaHMsS B YCJIOBUSAX peaU3allid KOMIIETEHTHOCTHOIO TMOAXOAa U
OIlpeJeJIeHue TEeJaroruueckux YCJIOBHH, 00ecrneuynBaloUMX MOBbIMIEHHE 3((HEKTUBHOCTH
MIPENoiaBaHys MaTeMAaTUKU B 00111e00pa30BaTeNbHbIX yupexaeHusax Pecyonuku TaxukucTas.

JUis JOCTHKEHMsI TOCTABICHHOM L1eNM ObUTH OIpeieNIeHbl ClIeYIOIINe 3a/1a4u:

e IIPOAHAIN3UPOBATh COBPEMEHHbIE TEHEHIIMH Pa3BUTUSI MAaTEMATUYECKOTO 00Pa30BaHus;

e BBIIBUTH OCHOBHBIE IIPOTUBOPEUNS], BOSHUKAIOILINE B IIPAKTUKE IIPEIIOIABAHUS MAaTEMATUKH;

e OTIPENIETUTH BIMSHUE 00Pa30BaATENbHBIX PEPOPM Ha JEATEIBHOCTh YUUTES;

e 000CHOBATh 3HaYE€HUE KOMIIETEHTHOCTHOT'O ITOJIX0/Ia KAK MHCTPYMEHTA MOBBIIICHHUS KaueCTBa
MaTeMaTu4ecKoro oOpa3oBaHuUs.

Marepuaiibl 1 METOABI UCCIEA0BAHUS

MeTonoIOrM4ecKyr0  OCHOBY — HCCIIEOBAHMSI  COCTaBUJIM  COBPEMEHHBIE  IOJIOKEHUS
KOMIETEHTHOCTHOTO, CHCTEMHOTI'O U JISSITEIbHOCTHOTO MO/IX0/I0B K OPraHU3aIllui 00pa30BaTeIbHOTO
mpouecca.

B mpouecce wuccienoBaHus HCNONB30BAIMCH METOIAbl aHAIN3a HAy4YHO-IIEJAaroru4eCcKou
JUTEpaTypbl, H3y4yeHHs HOPMATHUBHBIX JOKyMeHTOB PecnyOmuku Tamxukucran B cdepe
00pa3oBaHMs, CPABHUTEILHOTO aHaJH3a OTEYECTBEHHOIO M 3apyOe’KHOTO OIbITAa MPENoAaBaHUS
MaTeMaTHKH, a TaKKe 0000IEHUs COBPEMEHHOM Me1arornyeckoil MpakTUKH.

Teopetnueckoit 6a30i HCClIeIOBaHMS TOCITYKWIA COBPEMEHHBIE HCCIENOBaHMSA B 00JacTd
MeIarOrMKH, TICUXOJIOTUU 00yuYeHHs], MaTEMaTHYECKOro 00pa3oBaHus U (OPMUPOBAHMS KIIIOYEBBIX
KOMITETEHITUH O0yJarOIIHUXCS.

AHanu3 COBpEMEHHOM NPAKTHUKH IPENoAaBaHUs MaTeMaTHKUd B 00I1eo0pa3oBaTeIbHbIX
yupexnaeHusax PecnyOnuku TamkukucTaH NMO3BOJSET BBIACIUTDH PAJl YCTOWYMBBIX MPOTUBOPEUMH,
KOTOpbIE OKa3bIBAIOT CYILIECTBEHHOE BIMSHHE HA KaueCcTBO OOpPa30BaTeIbHOIO Ipolecca Hu
JOCTUKEHUE INIAHUPYEMBIX PE3yIbTaTOB 00yUEHUSI.

1. IlpotuBopeune Mexy 00bEMOM y4eOHOIO COAepKaHHUs U BPEMEHEM Ha €T0 YCBOCHUE

OpnuMm u3 HauOosiee BBIPAXKEHHBIX IPOTUBOPEUUH SIBISETCS HECOOTBETCTBUE MEXTY
HACBIIIEHHOCTBIO y4eOHOH MPOrpaMMbl 10 MAaTEMATHUKE U OTPAHUYECHHBIM KOJIMUYECTBOM y4eOHOTO
BPEMEHH, HEOOXOIUMOro [UIsl IIyOOKOro ocMbicieHusi marepuana. CoBpeMEHHbIE MpPOTrpamMMbl
OXBAaTBIBAIOT IIUPOKUI CIIEKTP TeM — OT 0a30BOH apu(METUKH J0 3JIEMEHTOB alreOpbl, FEOMETPHH,
TEOPUH BEPOSATHOCTEN U CTATUCTUKHU.

OnHako B yClIOBHSIX (PUKCHPOBAHHOI'O KOJIMYECTBA YaCOB YUUTEIb YACTO BBIHYKIECH ABUIaThCs
10 MPOTrpaMMe B 33JJaHHOM TEMIIE, HE3aBUCUMO OT YPOBHSI YCBOEHHS MaTepuaja ydaluMmucs. ITo
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NPUBOIUT K (OPMATIBHOMY TMPOXOXKACHUIO TeM 03 JOCTaTOYHOTO TMOHUMAHUS HMX CYITHOCTH U
IIPAKTUYECKOIO MPUMEHECHHS.

B pesynbrare yuamuecss MOryT BOCIPOU3BOAUTD AJITOPUTMBI PELICHUS 3a/1a4, HO UCIIBITBIBAIOT
TPYAHOCTH IIPU NIEPEHOCE 3HAHHUH B HOBbIE, HECTAHAAPTHBIE CUTYalluK. Takum 00pa3oM, HapylIaeTcs
OIMH W3 KIIOUEBBIX MPHUHIIUIIOB COBPEMEHHOTO 00pa30BaHUsI — TEPEXOd OT PENpPOIyKTHBHOTO K
MPOIYKTUBHOMY OOYUYEHHMIO.

2. IlporuBopeune MexIay aOCTPaKTHBIM XapaKTepOM MAaTeMaTWKd W TOTPEOHOCTHIO B
IIPAKTUYECKON 3HAYMMOCTH 3HAHUI

Maremartnka Kak y4eOHBIH MpPEIMET TPaJAULIUOHHO XapaKTEPU3yeTCs BBICOKOW CTETICHBIO
abctpaktHocTH.  OJHAKO  COBpEeMEHHble  OOydaloluecss  OXUAAIT  OT  00pa3oBaHUs
HEINOCPEACTBEHHOM MPAKTUYECKOM 3HAYMMOCTH M3y4aeMOro MaTepuaa.

Henocrarounas cBs3p MaTeMaTM4eCKUX 3alad C pEaJbHBIMU >KU3HCHHBIMU CUTyalLUsIMU
IIPUBOIUT K CHWKCHUIO MOTMBAUMU ydamuxcsa. DOopMmynsl M alrOpuTMbl, HE NOAKPEIUIEHHBIC
IPAKTUYECKUMHU MPUMEpPAMHU, BOCIPUHUMAIOTCS Kak (hopMasbHbI HAOOp MpaBWil, HE MMEIOLIUX
JIMYHOCTHOTO CMBICJIA.

B o101 CBA3M BO3pacTacT 3HAUMMOCTH KOHTEKCTHBIX 3a1a4, MEKIIPEAMETHBIX CBA3€H U
IIPOEKTHOM  JEATEIBbHOCTH, IIO3BOJSIOIIMX Y4YalllMMCSl OCO3HAaBaTh IPUKIAJHOM  XapakTep
MaTeMaTU4eCKUX 3HAHUM.

3. IIpotnBOpeure Mexay UHIUBUAYAIBHBIMIA BO3MOKHOCTSIMH YYAIIUXCSI U €IVHBIM TEMIIOM
o0y4yeHus

CoBpeMeHHBIH KJ1acc XapaKTepU3yeTcsl 3HaYUTENIbHON HEOTHOPOIHOCTHIO YPOBHSI IIOATOTOBKHU
yuamuxcs. Hapsny ¢ oOydaromumucs, 1eMOHCTPUPYIOIIMMHU BBICOKUH ypOBEHb MaTeMaTH4eCKOH
ITOITOTOBKH, MPHUCYTCTBYIOT YYAIMECs, HCHBITHIBAOIINE TPYAHOCTH AK€ IPH BBITOJIHEHUH
0a30BbIX ONEpaIHii.

Tem He MeHee 00pa30BaTENbHBIN MPOLECC 3a4aCTYI0 CTPOUTCS MO €IMHOMY TEMITy U €IMHOMI
Iporpamme JiJIst BCero Kiiacca. 3To 00beKTUBHO 3aTPYHSIET pealn3alnio HHINBHyaIbHOTO MTOIX0/a
u auddepeHunanuu o0ydeHus.

VY4uTenp OKa3bIBaeTCS B CHUTyallMM HEOOXOAMMOCTH IOCTOSIHHOTO KOMIIPOMHCCA MEXITY
BBIMIOJITHEHUEM MPOrpaMMHBIX TpeOoBaHMM © oOecreyeHWeM TIOHMMaHUsl Marepuana BCEeMHU
y4aluMHUCS.

4. IlpotuBopeune Mex1y TpeOOBaHUAMU 00pa30BaTENbHBIX PEGOPM U peaTbHBIMU yCIOBUSIMHU
LIKOJIBI

CoBpemenHble pedopMbl 00pa30BaHMs OPUEHTHPOBAHbl HAa pa3BUTHE KOMIIETEHIIHH,
BHEJIPEHUE JIEATEIIBHOCTHOTO MOAX0/A, UCIIOJIBb30BAHUE ITPOCKTHBIX U UCCIIEN0BATEIBCKUX METOIOB
oOyueHusi. Ocoboe BHMMaHue yaenseTcs (POPMUPOBAHMIO KIIFOYEBBIX KOMIIETEHIMH, BKJIOYast
KPUTHYECKOE MBILUIEHNE, KPEATUBHOCTh, KOMMYHHKAILIMIO U COTPYAHUYECTBO (Moaenb 4K+).

OpHako TMpakTUYecKas pealu3alnus JAaHHBIX TpeOOBaHMM 4acTo CTalKUBaeTca ¢
OTPaHUYEHUSMHU: HEIOCTATOYHOM METOIMYECKOW O00ECIEUeHHOCThIO, HEXBAaTKOH TOTOBBIX
IUIAKTUYECKUX MaTepHalioB, OrpaHMYEHHBIM BPEMEHEM Ha MOJITOTOBKY YPOKOB U BHICOKON yueOHOH
Harpy3Kou y4uTeJs.

B pe3synbraTte MHHOBAalIMOHHBIE ITOAXOBI BHEAPSIOTCS HEPABHOMEPHO U BO MHOTOM 3aBUCAT OT
VMHJVBHlyaJIbHOW NHULIMATHBBI IIEAAT0ra.

5. IlpotuBopeurie Mex1y LUGPOBBIMU BO3MOKHOCTSIMH M YPOBHEM LIM(PPOBOH NOTOBHOCTU
Y4aCTHHUKOB 00pa30BaTENIbHOTIO Mpoliecca

[ludppoBuszanus oOpa30BaHUs OTKPHIBAET HOBBIE BO3MOXKHOCTH JUIsl  IIpENoJaBaHMsA
MaTEeMaTHKH: UCTIOJIb30BaHHE HHTEPAKTUBHBIX TUIATQOPM, BH3yaIN3alUs MaTEMAaTHUECKUX MOJIETICH,
aBTOMaTHYECKas ITPOBEPKA 3aJaHNi, JOCTYI K OHJIAH-pecypcaMm.

B 10 xe Bpems ypoBeHb LM(PPOBOM I'PaMOTHOCTM IIENArOroB M Y4YallUXcsl OCTa&rcs
HeopHOpoaHbIM. HabmionaeTcst cutyanus, npyu KOTOpOil HaJauuue TEXHUYECKUX CPEICTB HEe BCernaa
COIPOBOXK/AaeTCs MX () (HEKTUBHBIM ITEAATOTHUECKAM HCTIONB30BAHUEM.
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JIOTIOJTHUTENBHYIO CIIOKHOCTD CO3AaET HEPABHOMEPHOCTH IU(PPOBON HHYPACTPYKTYPHI MEXKITY
00pa3oBaTeIbHBIMU YUPEKICHUSIMU, YTO YCUIIUBAET 00pa30BaTeIbHOE HEPABEHCTBO.

OTnenpbHOTO BHUMAaHUS 3aCily’KMBA€T BHEAPEHUE TEXHOJIOIMI HMCKYCCTBEHHOI'O MHTEIIEKTA,
KOTOpOE€ CTaBUT HOBBIE BOIIPOCHI, CBSI3aHHBIE C aKaJEMHUYECKON J100pOCOBECTHOCTHIO,
CaMOCTOSITEJIbHOCTBIO YUAIIUXCSl U U3BMEHEHUEM POJIM YUUTEISL.

PaccMoTpeHHbIe TPOTHUBOPEUNSI CBUACTEILCTBYIOT O CHCTEMHOM XapakTepe TpaHcpopMaiuid,
IIPOUCXOJALINX B COBPEMEHHOM MaTeMaTH4eCKoM o00pa3oBaHuu. OHU HE SIBJSIIOTCS BpEMEHHBIMU
TPYIHOCTSIMH, a OTPAXKalOT MEepPEexXo]] CUCTEMBbI 00pa30BaHMA K HOBOW MapagurMe, OCHOBAHHON Ha
KOMIIETEHTHOCTHOM I1O/IXOJIE.

B oTux ycrnoBusx ponb yuyuTens CyIEeCTBEHHO u3MeHserca. OH mnepecTtaéT ObITh
UCKJIIOYUTEIBHO TPAHCISATOPOM 3HAHUN M CTAHOBUTCS OPraHU3aTOpOM OOpPa30BaTENILHOM Cpenbl,
(bacunuratopoM yueOHOTO Mporecca U MPOSKTUPOBIIMKOM YUEOHBIX CUTYAIIHIA.

KoMmneTeHTHOCTHBIN MOAX0/ MO3BOJISIET pacCMaTpUBaTh BHISBICHHBIE IPOTUBOPEUMSI HE KAk
nmpobieMy, a Kak pecypc pazsutusa. Hanpumep:

e OTPAHMYEHHOCTh BPEMEHU MOXKET KOMIIEHCHUPOBATbCSl KCIIOJIIb30BAaHUEM IPOOJIEMHBIX U
WHTETPUPOBAHHBIX 3aaHHIA;

e a0CTPAKTHOCTh MAaT€MaTHKH — Y€pe3 CBA3b C PeaIbHbIMM 3aJjayaMU U MEXIPEAMETHBIMU

[IPOEKTaMH;
e HEOHOPOAHOCTH Kjlacca — uepe3 AU epeHuuaniio 1 rpynnosbie GopMbl pabOThI;
e IU(pOBBIE BBI3OBBI — YEpe3 MOITANHOE BHEAPEHHE TEXHOJIOTUH U METOJUYECKYIO

MOJJAEPKKY M€aroroB.

Takum o0pa3zom, 3PEKTUBHOCTb MAaTEeMaTHYECKOT0 OOpa30BaHUsS OINpPEIENSeTCs] HE TOJIBKO
CoOZIep>KaHUEM IMPOrPaMMBbI, HO U CIIOCOOHOCTHIO YUMUTENS aJalTUPOBATh €€ K PeabHbIM YCIOBHIM
oOy4eHwus.

[IpoBenénHplli aHalM3 MOKAa3bIBa€T, YTO COBPEMEHHOE MareMaThdyeckoe oOpa3oBaHUE B
PecnyOonuke Ta/KMKUCTaH HaXOAWUTCS B CTaMM CUCTEMHOW TpaHC(hOpMAallUM, CBS3aHHOM ¢
MEePEeXoIoM K KOMIETEHTHOCTHOW Monenu oOydeHwus. J{aHHBIM mpolecc CONMpOBOXKAAETCA PAIOM
OOBEKTUBHBIX TMPOTUBOPEUUIl, KOTOpHIE OTPa)Xkal0T KaK BHYTPEHHIOIO JIOTUKY Ppa3BUTHUS
00pa3oBaTeIbHON CHCTEMBI, TaK M BIUSHHUE TTI00ATBHBIX TCHICHIIUH.

OcCHOBHbBIE BBISIBJICHHBIE IPOTUBOPEUHS — MEXIY 00bEMOM yueOHOr0 MaTepHasa u BpeMeHeM
Ha €ro OCMBICIIEHHE, MEeXIy aO0CTpakTHBIM XapaKTepOM MaTeMaTHMKH M MHOTPeOHOCTBIO B €€
MPAKTUYECKOM TIPHUMEHEHUH, MEXIy €IUHBIM TEeMIIOM OOydYeHHs | HWHIUBUAYaJbHBIMU
BO3MOXXHOCTAMHU YYalIUXCsl, MEXIY TpeOOBaHUSIMHU pedopM U pealbHbIMU YCIOBUSMH HIKOJBI, a
TaKXKe MeXy HU(POBBIMU BO3MOKHOCTSIMU M YPOBHEM TOTOBHOCTH YYAaCTHUKOB 00pa30BaTEIbHOTO
IIpOoIeCCa — HOCST CUCTEMHBIN XapakTep U TPeOyrOT KOMIUIEKCHOTO MEarornueckoro Noaxoaa K ux
pa3pelIeHNUIO.

Pesynbrarel nccnenoBaHus MO3BOJIAIOT CAENIATh BBIBOJ O TOM, YTO JAAHHBIE IPOTUBOPEYHs HE
CJIEyeT PaccMaTpHUBaTh MCKIIOYUTEIBHO KaK HEraTWBHBIA (axTtop. HampoTuB, OHM BBICTYIAIOT
Ba)KHBIM HCTOUYHHKOM Pa3BUTHUS 00pa30BaTeIbHOMN MPAKTUKU U TPO(PECCUOHAIBHOIO POCTa YUUTEIS.
VIMeHHO B MPOCTpPAHCTBE 3TUX MPOTHBOPEUHH (HOPMHUPYIOTCS HOBBIC MENArOTUYECKHE PEIICHHUS,
OOHOBJISIIOTCSI METO/IbI 00YUYEHHS U TPAHCPOPMUPYETCS POJIb YUUTETIS.

Ocoboe 3HayeHHE B COBPEMEHHBIX YCJOBUSAX MPHOOpPETaeT KOMIIETEHTHOCTHBIM MOAXOM,
KOTOPBIIl OpHUEHTHpYeT O0pa3oBaTeNbHbI MpPOIECC HA pa3BUTHE Y YYaIlUXCsd CHOCOOHOCTH
IIPUMEHSTh 3HaHUS B PEAJIbHBIX CUTYallUAX, MBICIIUTh KPUTUYECKHU, APTYMEHTUPOBATh CBOU PEIICHUS
1 3(ppeKTUBHO B3aMMOIEHCTBOBATH B IIpoliecce 00yueHus. B TaHHOM KOHTEKCTE MOZIEb KIIIOYEBbIX
koMrieTeHIui 4K+ (KpuTuieckoe MbIIIJIEHHE, KPEaTUBHOCTh, KOMMYHHUKAIINS, KOOTIEpAIUs U YMEHHE
YUUTbCS) BBICTYIIAET METOI0JIOTHYECKOW OCHOBOW OOHOBJIEHUS MaTeMaTu4eckoro 00pa3oBaHMs.

BaxxHpiM  yciioBMEM  yCHEHIHOM peanu3aluu  o0pa3oBaTelbHbIX pedopMm  sBIsETCS
MeTOoMYecKash MOAJIEepKKA yduTeNlel, pa3BUTHE NPOQPECCHOHAIBLHOIO CcOOOIIecTBa IMEAaroroB, a
TaKKe CO37JaHUe YCJIOBHUM JJIi CUCTEMHOTO BHEIPEHMS IU(PPOBBIX TEXHOIOIHI B 00pa30BaTeNIbHbIM
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mporecc. be3 aTux ycioBuit naxke Hamboliee MTPOTPECCHUBHBIC PedOPMBI MOTYT OCTaBATHCS
JEKJIapaTUBHBIMU U HE MPUBOJUTH K KAYE€CTBEHHBIM U3MEHEHUSAM B MIPAKTHKE O0yUEHUS.

Takum 00pazoMm, TOBBIIICHHE KA4eCTBA MATEMAaTHYECKOTO OOpa30BaHUS BO3MOXKHO IPHU
YCJIOBUM  KOMIUIEKCHOTO  IMOJXOJa, BKJIIOYAIONIEr0 OOHOBIIGHHE COJEpX aHUs  OOydeHHs,
COBEPIIICHCTBOBAHHWE METOIUKH TIPEIOJaBaHUs, pa3BUTHE MPO(PECCHOHATHLHOW KOMIETCHTHOCTH
yuutess ¥ 3pHeKTUBHOE UCTIOIB30BaHNE COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOIOTHil.

Cywinocms KoMnemeHmHoOCMHO20 no0xXo0a

CerogHss y4uTeNn0 MaTeMaTHKW BCE dYalle TOBOPSAT O HEOOXOAMMOCTH «Iepexoia K
KOMIIETEHTHOCTHOMY OOYYE€HHIO». 3BYYUT COBPEMEHHO, HO 32 3THUM CTOSIT BIIOJIHE MPAKTUYHbBIE U
JIOTUYHbIE U3MEHEHHUS.

Mup mensiercs. Mensercs yueHuk. MeHsiercs 1 mkoia. Maremarrnka Kak IIKOJIbHBIN IpeaMeT
Takke TpedyeT mnepeocMbicienus. Ecinu paHble 1OCTaTOYHO OBLTO BBIYYHTH (POPMYIBI U PELIUTH
THUIOBBIE 33/1a4H, TO TEMEPh BaXKHEE OHUMATh CYyTh MATEMAaTHYECKUX MOHATUNA, YMETh PacCyK1aTh,
MIPUMEHATH 3HAHUS B HOBBIX CUTyallUsiX, MHTEPIPETUPOBATh JAHHBIE U APTYMEHTHUPOBATh PEIICHMUS.
Bcé 310 1 cocTaBAeT CyIIHOCTh KOMIIETEHTHOCTHOTO MOAXO0/IA.

KoMneTeHTHOCTHBIM MOAXO0J — 3TO HE IPOCTO HOBOE MOAHOE CIIOBO. DTO COBpEMEHHas
MeJJaroruyeckas OpMeHTalus, B KOTOPOM IJIaBHOE — HE 3ayuyuMBaHuWe (OpPMYJI M aJTOPUTMOB, a
YMEHHE UCIIOJIb30BAaTh MATEMAaTUYECKUE 3HAHUS B )KU3HU.

Ecnu kpamko:

e 3HAHHWE — ITO HE LI€JIb, @ UHCTPYMEHT;

e YUEHHUK — HE TIOJTyJareTb HHGOPMAIINH, a AKTUBHBIM YYaCTHHUK MPOIIECCa;

e YPOK — 3TO HE TOIBKO OOBSCHEHHE TEMBI, & IPOCTPAHCTBO IS ACUCTBUIA, Pa3MBIIIUICHUN U
OTKPBITUH.

OcHOBHas Ujies: YYEHUK JTOJKEH HE TOJIBKO 3HATh, HO U YMeThb IPUMEHATh.

Hanpumep:

e HE MPOCTO BBIYYUTH (JOPMYITY TUIOIIAAN TPEYTOIBHUKA, 2 YMETh IPUMEHUTH €€ MpH pacuére
TJIOMIAIM y9acTKa HECTaHAAPTHON (hOPMBI;

e HE MPOCTO 3HaTh TeopeMy [lucdaropa, a yMers HUCMONB30BaTh €€ B MPAKTUYECKUX 3a]auax
(HampuMep, TP MPOEKTUPOBAHUU JICCTHHUIIHI WU OMPECICHUN PACCTOSHUS MEXAY TOYKAaMU Ha
MECTHOCTH);

e HE MIPOCTO PelIaTh ypaBHEHUS M0 00pasIly, a MOHUMAaTh, B KAKUX CUTYalUsSIX HY>KHO COCTaBHUTh
ypaBHEHUE CAMOCTOSITENILHO (HampuMep, B 3a/1a4axX Ha JBUKEHUE WIH MPOLEHTHI).

Bcerna Bo3HMKaeT BONpOC: KAaK 3TO BBINIAAWT Ha npakThke? Kak M3MEHUTH NPUBBIYHYIO
Mojjauy MaTepuana, 4ToObl yUeHUK Hadal JIelCTBOBATh, a HE MPOCTO MOBTOPSITH?

PaccMmoTpuM 310 Ha TpuMepe OAHOM TEMBI B ABYX MOAXOIAX.
[Ipumep 1. Teopust BeposiTHOcTel U ctatiucTuka (11 kiace)

TpaauIMOHHBIN NOAX0L KoMneTeHTHOCTHEIN TOIXO0T
[IpencraBpTe, 4TO Bbl AHAIMTHK CIIOPTUBHOU
komaHbl. [loAroroBere NOKIAL O TOM, Kak
BEPOATHOCTh BJIMSIET Ha CTPATETUIO U
MIPUHSTUE PEIICHUI

Haiinute BepOsSTHOCTB BBINAJCHUS OpJia MPH
10 noxOpacbIBaHUAX MOHETHI M MEPEUHCIUTE
OCHOBHBIE (POPMYJIBI TEOPUH BEPOATHOCTEM

Pe3yabrar: 3HAHUE dbopmyi, BBIYHCIICHHE BEPOSTHOCTEM
Pesynbrar: noOHMMaHUE NPUMEHEHUS TEOPUU BEPOSITHOCTEM B pEaNbHOM JKU3HU, YMEHHE
AHAJIM3UPOBATh IAHHBIE U JI€JIaTh BBIBOJBI

UTO BAM HYXKHO Y3HATB?

[TpounTaiiTe nHOOPMAITMOHHBIN JUCT 1.2, 3aTEM BBITIOJTHUTE CAaMOTIPOBEPKY, UCTIOIB3YS JIUCT
camootieHku 1.2.

Taxoii hopmar 3a1aHui TO3BONISIET YYEHUKY HE ITPOCTO BBIMOIHSTD ACHCTBUS, @ TOHUMATh, KaK
(dbopmyna paboTaeT B peaybHOM 3a7a4e U 3a4eM OHA HYXKHA.

Y10 maéT TakoU MOAXOM;
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e TIOMOTa€T YBUJIETh CMBICJI MaTEMATHKH;

e Pa3BUBAET YMEHUE aHATU3UPOBATH U OOBSICHSTH;

e popMHUpYET YBEPEHHOCTh B TPUMEHEHHH 3HAHUM.

Ilenu npenodasanus mamemamuxku u HO6AA POJlb yYuUmens

KoMrieTeHTHOCTHBIN TOIXOJ MEHSIET caMO TMOHUMAaHHE Iesell ypoka. Temepp Lenb — HE
MIPOCTO «OOBSICHUTH TEMY» WJIH «JaTh ONPEACIICHUSI», a Pa3BUTh Y YUEHHUKA CIIOCOOHOCTh MBICITUTh
MaTeMaTU4eCKU U MPUMEHSATh 3HAaHUSI B HOBOM KOHTEKCTE.

B 0Gonee mmpokoM cMbICIE 3TO O3HAYae€T YMEHHE HUHTEPIPETHPOBATh YCIOBUS, HAXOIUTh
3aBHCUMOCTH, (DOPMYIHMPOBATh TUIIOTE3bl M MPOBEPATh WX, CTPOUTH MOJACIH M apryMEHTHPOBATh
peuieHusl.

Hampumep, yuenuk:

e IIEPEBOJIUT TEKCTOBYIO 3a7a4y B MaT€MaTUYECKYIO MOJIEIIb;

e OOBSCHSIET X0/ PEIICHUS U MTPOBEPSET €T0 KOPPEKTHOCTD;

e CPaBHHUBAECT pa3HbIE CIIOCOOBI peIlIeHUs U BbIOMpaeT Hanboee 3G HEKTUBHBINH;

e YYaCTBYET B 00CYKJIEHUH, ApIYMEHTHPYET BIOOp METOAA.

YroObl yYyeHHMK Hayal pa3MbIILIATh, AHAJIU3UPOBATh U OOBACHATH, HEIOCTATOYHO IMPOCTO
M3MEHUTh 3anaHus. HeoOxonuMmbl M3MEHEHHs B OpraHu3aldd y4eOHOH AeATeIbHOCTH U POJU
yuutens. IMeHHO yuuTesb onpeaenseT GopMar ypoka, aKIIeHTbl ¥ 00pa30BaTesIbHYIO CPELy.

WHKITI03UBHOCTD CTAHOBUTCSI BaJKHOM YacThbIO 3TOW Cpellbl. YPOK HE MOXKET ObITh pacCuyuTaH
Ha «cpeaHero» ydyeHuka. Kiacc Bcerna pa3HOpOACH: OAHM YYEHUKH ObICTPO YCBAaUBAIOT Marepual,
JIPYTUM HYKHO OOJIbIIIE BPEMEHHU; KTO-TO JIy4llle TTOHUMAET TEKCT, KTO-TO — YCTHOE OOBsSCHEHHUE.
3ajiaua y4uTels — MOCTPOUTH 3a/1aHUe TaK, YTOOBI KaXK/Iblii YUEHUK MOT BKJIFOUUTHCS B paboTy. DTO
U €CTh MCIIOJIb30BaHHE pPa3HOOOpaszus Kak pecypca. Korga kakaplii y4Ye€HUK BUIUT IMOCHIIBHOE
ydacTue, MOBBIIIAETCS BOBICYEHHOCTh U YBEPEHHOCTb.

[ToaToMy KOMIIETEHTHOCTHBIM MOIX01 TpeOyeT HOBOM poSiM yuuTels — HE MeperaTdyuka
MH(POPMALIUH, a TPOSKTUPOBIINKA yUCOHBIX CUTYaIH.

YT0 3TO 3HAYUT HA MPAKTHUKE:

e YUHUTEIIb HE 1a€T TOTOBBIX OTBETOB, & YUUT 3aJaBaTh BOIIPOCHI;

e OPraHM3YeT JIeATEIbHOCTh TaK, YTOObI YUYEHUK MPOoOOBaJl, MPOBEPSI U J€J1all BBIBO/IbI;

e MTOIOMPAET 3aaHus, TPeOyIoIlIre aHaa13a U MPUMEHEHUS 3HAHUI;

e CO3/1a€T Ccpeay, B KOTOPOH MOXHO OIIMOAThCs U UCKATh PEIICHHUS.

PaccmoTpuM 3T0 Ha puMepe TEMBbI, IPEACTABICHHON Yepe3 Tpu y4eOHbIe CUTYalluH.

[Tpumep 2. Teopus BeposTHOcTeH 1 ctatucTuka (11 kmacc)

Tema YueOHasi cuTyarus JlesTeIbHOCTh YYEHHUKOB
BeposarHocTh AHanm3 CTaTUCTUKH BEIOOPOB CrposT AMarpaMMsl, aHAIIM3HPYIOT
cOOBITHIH B CTpaHe BEPOSITHOCTH, JI€JAI0T IIPOTHO3bI
Cratuctuka u PoneBas urpa CobuparoT JaHHbIE, BBIYUCISAIOT
COLIMOJIOTUs «COLIMOJIOTUYECKHUM OIIPOCH CpPEIHME 3HAYCHHUs], JEIAK0T BbIBOJBI
BepositHOCTD M MareMaTu4eCKui IIaKar Busyanusupyor Mozeinu, uCIoab3yoT
IIPUHATHE PEILICHUN «Puck u crparerus» peabHbIE IPUMEPDI

DTH 3aaHUS COXPAHSIOT MATEMaTHYECKYIO CTPOTOCTh, HO TIO3BOJISIFOT BUICTh PAa3HBIC ACTICKTHI
TEMBI: TIPUMEHEHHUE, CBS3b C JKM3HBIO, aHAIM3 PEHICHUH. YdJalluecs HAYMHAIOT MBICIUTh, Kak
MCCIIeIOBATEIN — 4Yepe3 3a1a4H, JUAIOT U 000CHOBaHUE.

Korna yuuTens 3HaKOMSTCS ¢ TAKMMH ITPUMEPAMH, YaCTO BO3HUKAIOT BOTIPOCHI:

e TJIE B3SITh MaTepuabl?

e KaK YJIOXKHTBCS BO BpeMsl ypoka?

e HYXXHO JIH UCTIOJIb30BaTh BCE TPU CUTYaIUH?

YHUBEpCalbHOTO OTBETA 3/1€Ch HET. DTO HE TOTOBBII PEENT, a KapTa BOZMOKHBIX MapIIPyTOB.
BaxHO y4HTHIBaTh ypOBEHB KJIacca U aAalTUPOBATh 3aJaHUS.
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JIroboe 3amanue TpeOyeT aganTtanuu. Hanpumep, Ui aHanu3a CTAaTUCTUKU HY)KHBI JIaHHBIC U
BHU3YaJIbHbIE MaTepHalbl, ISl POJIEBOM UTPbl — PACHpEEICHUE POJIeH U MOATOTOBKA, /ISl IPOEKTa
— WCTOYHUKHU U BpPEMSI.

Y4eOHUK — U1 OTIIpaBHas Touka. [IpakTHKo-OpueHTHPOBaHHbBIE 3a/1aHUsI MOKHO OpaTh U3
JIOTIOJIHUTENBHBIX HCTOYHUKOB WJIA CO3/aBaTh CAMOCTOSITENIBHO.

Br16op Bcerna octaéres 3a yuuTeseM: MOKHO UCIIONB30BaTh BCE TPH 3a/1aHUS UITU TOJIBKO OTHO
— 1 00a BapuaHTa OyyT KOppPEKTHBIMU. [ TaBHOE — HE KOJIMYECTBO, a KA4ECTBO Pa0OTHI C 3aJaHUEM.

YacTeh NMOATOTOBKM MOXHO MEPEHECTH Ha YYEHUKOB: JOMAIIHUA aHalIW3, pacupeleseHue
poJeii, MOAroTOBKa apryMEHTOB. DTO Pa3BUBAET CaMOCTOSITEILHOCTb.

KomneTeHTHOCTHBIN MOAX0A HE MpEeAiaraeT eIMHCTBEHHbIA yTh. OH 3a1a€T paMKH, BHYTpPH
KOTOPBIX YYUTEIh MOKET THOKO U TBOPUYECKU BBHICTPAUBAThH IIPAKTHUKY.

DTO MyTh, TJ€ 3HAHUE CTAHOBHUTCS (YHIAMEHTOM, a YPOK — IMPOCTPAHCTBOM, B KOTOPOM
YYCHHK YYHUTCS TyMaTh, IeJaTh BEIOOD, OMIMOAThCS U HAXOUTh PEIICHHUS.

[Tpunoxxenue 2. Yto Takoe yueOHas cutyauus?

VYyeOHasi cutyanus — 3TO CHEUAIbHO CKOHCTPYHMPOBAaHHAs ME€aroroM CUTyalus, B KOTOpOil
YUEHHMK CTaJKUBAaeTCs C BOMNPOCOM, MNpoOneMoil wmnM 3amadeid. DTO HE MPOCTO 3ajJaHue, a
MIPOCTPAHCTBO JICUCTBHI, pa3MBIIIUICHHH, BHIOOpA U 00CYKICHHS.

3aueM Hy>KHbI yueOHbIe CUTyaun?

Uro0bl y4E€HHUK Y4YWIICS HE TOJBKO IOBTOPSATh, HO M aHAJIU3UPOBaTh, J€JaTh BBIBOABI U
MIPUHUMATh pelieHus. Yepe3 Takue CHUTyalluud pa3BUBAIOTCSA KoMmreTeHuuu 4K+: kpuTuueckoe
MBIIUIEHHE, KpEaTUBHOCTh, KOMMYHMKAIIUSI U KOMaH/Has padoTa.

Kak co3naBath yueOHbIe cuTyanun?

Xopomias yueOHast CUTyalusi BKIIIOYAET:

e CBS3b C PEAIbHOM WJIM CMOAEIMPOBAHHOM KU3HBIO;

e aKTUBHBIE METO/IbI (IUCKYCCHS, IPOEKT, pojieBas urpa);

e OTKPBITBIN pe3yNbTaT;

e POJIb yUEHUKA B CUTyaIlUH.

IIpumepsl

I'eometpust u cummeTpust (6 Kacc):

Br1 — uccnenoBarenu aApeBHUX opHamMeHTOB. [IpoaHanu3upyiite BUIbI CHAMMETPUH U UX
WCIIOJIb30BaHUE B UCKYCCTBE.

Teopus BepoarrHocteil (10 kiacc):

Bbr — ananuTuku crpaxoBoi kommaHuU. OIEHUTE PUCKHU PA3TUIHBIX COOBITHA.

Ucrtopus maremaruxu (7 kiacce):

Cosnaiite aduiry BeicTaBkH «[ eHUN MaTeMaTHKN.
dopmyna yueOHOH cuTyalmu:
BOIIPOC + pOJb + LENb + pe3ynbrar

[Ipunoxenue 3. lunakruyeckue 3aqauu npenogaBanus Mmarematuku (7—11 kinaccol)

[IpenonaBanyrie MaTeMaTHUKU CTPOUTCS HE TOJIBKO Ha MPAaBUIIaX U AITOPUTMAX, HO U HA CUCTEME
TUIaKTUYECKUX 3a/1a4, ONPEACISIONINX HAalpaBICHUE paOOThl YUUTEIA.

OCHOBHBIE 3a]1a4H:
dopMupoBaHKE YHCIOBOH U areOpandeckoil IpaMOTHOCTH
Pa3BuTre mpoCTpaHCTBEHHOTO U T€OMETPUUYECKOTO MBIIIJICHUS
Pabora ¢ pyHKIHSIME 1 MOJIEISIMU
OcBoeHME BEPOSTHOCTH U CTATUCTUKHU
PazButre MareMaTn4eckoro MbIIUICHUS U apTyMEHTAIlUN
[IpuMeHeHre MaTeMaTUKH B )KU3HEHHBIX CUTYalLUSIX
DopMHpPOBaHUE UCCIIENOBATENBCKUX U MPOECKTHBIX HABBIKOB
. MexnpenMeTHbIE CBSI3U MaTEMaTUKU

3TI/I 3a/ladd HE CYIIECTBYIOT OTAEJIbHO: OJHO 33aJaHUE MOXET OJHOBPEMEHHO BKJIIOUYATh
HECKOJIBKO U3 HUX U (DOPMUPOBATH pa3INYHbIe KOMIIETEHITHH.
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POJIb UTHIANBUAYAJIBHOI'O INIOAXOAA B ITPOLECCE ITPEITIOJOBAHUA
MATEMATHUKHA B IKOJIE

JKOHMHUP3O0EB JPAJIK
PecnyOnukaHCKHiI MHCTUTYT MOBBIIICHNUS KBATU(PHUKALUU U NIEPETIOATOTOBKH PAOOTHUKOB Cepsl
00pa3oBaHus, KaHIUIAT NEeJarorndeckux HayK

Annomauusn. B cmamoee paccmampugaemcs 3uauenue uHOUBUOYATbHO2O0 N00X00d 8 npoyecce
npenooasanus mamemamuxu 8 wikone. Iloouepkusaemcs, umo yuem uHOUBUOVAIbHBIX 0COOEHHOCMEl
VUQUWUXCS, UX YPOBHS 3HAHUL U CHOCODHOCMEL CnocoOCmeyem NovluleHuro 3¢gdexmusHocmu
obyuenus. Aumanusupyiomcs memoovl peanuzayuu UHOUBUOYAIbHO20 NO0X00d U e20 GIUsAHUEe HA
pazeumue 102U4ecko20 MblULLeHUsL WKOJIbHUKOS.

Kniouesvie cnosa: uHOuUOyaibHbulll NOOX00, NPEenoOABaAHUe MAMEMAMUKY, VHAWULC,
Memoouxa ooy4eHuUs, pa3eumiue MbllaeHUs, WKOJA

HAKIIA MYHOCUBATU UH®UPON JIAP PABAH/JIU TABJIUMU
MATEMATHUKA JAP MAKTAB

Aunomamcusa. Jlap makona axamusmu MyHocubamu un@upooil 0ap pasaHou maviumu
mMamemamuka oap makmab 6appaci kapoa meutasad. Tavkuo mewasad, ku 6a unobam cupugpmaru
XyCycusmxou waxcuu XOHaHO0a2oH, camxu OOHUUL 64 KOOUTUAMXOU OHXO MemAaBoHAO CAMAPAHOKUU
oMy3uupo banano bapoopao. Myannug poxxou mamouku myrocubamu uH@uUpoOi 8a Mmavcupu oH
ba pywou magaxkxkypu MaHmuKuy XOHAHOA2OHPO MAaxXaul MeKyHao.

Kanuoeoscaxo: myHocubamu um@upoolil, maviumu Mamemamuxda, XOHAHOA, Memoouxau
MABAUM, DYUOU MAdaKKyp, Makmad

THE ROLE OF AN INDIVIDUAL APPROACH IN THE PROCESS OF TEACHING
MATHEMATICS AT SCHOOL

Abstract: The article discusses the importance of an individual approach in the process of
teaching mathematics at school. It emphasizes that considering students’individual characteristics,
knowledge levels, and abilities can significantly improve learning effectiveness. The study analyzes
methods of implementing an individual approach and its impact on the development of students’
logical thinking.

Keywords: individual approach, mathematics teaching, student, teaching methodology,
cognitive development, school

CoBpemeHHasl cucTeMa 00pa30BaHUs OPUEHTHUPOBAHA HE TOJIBKO HA Tepeaady 3HaHWN, HO U Ha
BCECTOPOHHEE pa3BUTHE JHMYHOCTH oOydaromierocs. B 3Tux ycnoBusx o0coOyl 3HAYUMOCTh
nprodperaet mpodiieMa ydeTa WHIUBUIYaTbHBIX OCOOCHHOCTEH IeTell B mpolecce BOCIUTAHUS U
oOyuenusi. Kaxnaplii peOeHOK 007alaeT yHHKaJIbHBIMH ICUXOJOTHYECKUMH, BO3PACTHBIMH,
(U3HOIIOTHYECKUMH U JINYHOCTHBIMH XapaKTEPUCTHUKAMH, KOTOPBIE OMPEICNISIOT 0COOCHHOCTH €ro
MOBEJICHHS, OOIIEHHs, ITO3HABATEIBHON MCSITEIBHOCTH W CONMaIM3anud. VIMEHHO IMo3TOMY
MIPUMEHEHHE €IMHBIX BOCIUTATENLHBIX MMOAXO0A0B KO BCeM OO0yJaromMMcs He Bcera obecreunBaeT
JTOCTH)KEHUE TTOJIOKHUTEIBHBIX TIEJarOTHIECKUX PE3YIIbTATOB.

NuauBuayanbHBIN TOIXOM SIBISAETCS OAHUM M3 (PyHIaMEHTATBHBIX MPUHIIUIIOB COBPEMEHHON
MEarorTMK W BO3PACTHOM TCHXONOruH. Ero peamuzamusi mnpearnonaraetT TIyOOKOe H3ydYCHHE
JMYHOCTU peOeHKa, BBISIBIEHUE €r0 CIIOCOOHOCTEW, MHTEPEeCOB, MOTPEOHOCTEH, AMOIMOHAIBHOTO
COCTOSIHUSI M MHJIMBHYyaJTbHO-TICUXOJIOTUYECKUX OCOOCHHOCTEH. YUeT 3THX (DaKTOpOB TO3BOJISET
Mearory M poAUTENsIM BbIOUparh HanOosee 3pPeKTHBHBIE METOIBI BOCTIUTATEIHHOTO BO3ICHCTBHS,
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CHOCOOCTBYIOIIME TAPMOHUYHOMY Pa3BUTHIO JIMYHOCTH, (POPMHUPOBAHUIO HPABCTBEHHBIX KAYECTB U
YCHELHON COLMAIbHOM alalTallii 00y4aroIIuXCs.

HecmoTpst Ha 3HAYMTENbHOE KOJMYECTBO HCCIIEOBAHUM, MOCBSIIEHHBIX MpodieMam
MHIMBUYAJIbHOTO II0JIXO[a, BONPOCHI IPAKTUYECKOTO IMPUMEHEHUS JaHHOIO MPHUHLMUIA B
BOCIIMTATEIbHONW JAESITEIbHOCTH COXPAHSIOT CBOIO AKTYaJIbHOCTh. VI3MEHEHMs, NPOUCXOASAIINE B
COBPEMEHHOM OOILECTBE, Pa3BUTHE OOpPA30BATENILHBIX TEXHOJOIMH M BO3pacTaHHE TPeOOBaHHMH K
JMYHOCTH OO0ydaromerocss 0O0yCIOBIMBAIOT HEOOXOAMMOCTh JATbHEHIIET0 COBEPIICHCTBOBAHHUS
NeIarornYecKuX MoAX0/10B, OCHOBAaHHBIX Ha YBa)KEHUH WHAMBUYATbHOCTH KaXJI0r0 peOeHKa.

Lenp HacTosAmiedl cTaTbM 3aKJIOYaeTCsl B PACKPBITUHM  IICHXOJIOIO-NEIaroru4eckux
0COOEHHOCTEH MHIMBHyaJbHOIO MOJAXOAAa K OOy4aroIMMCs, OMNpeNeeHUN pOJiIM TeMIIepaMeHTa,
BO3PACTHBIX M JIUUYHOCTHBIX XapaKTEPUCTUK B BOCIIUTATEILHOM IPOIIECCE, a TAaKKe B 000OCHOBAHUU
[IeIarOTMYEeCKUX YCIIOBHM, 0OecreyrBalolMX MOBbIIeHHEe 3()(YEeKTHBHOCTH BOCHHUTATENBHON
NeSITEIIbHOCTH.

AKTyaJIbHOCTb ~ paccMarpuBaeMoil  mpoOsieMbl  OOyCJIOBJIEHA  BO3pacTarollieil  poJibio
MHAMBUAYAIBHOTO IMOJXOJa B COBPEMEHHOH cucteme oOpa3oBaHMs W BocmnuTaHus. B ycrmoBusix
OOHOBJIEHU O0Opa30BaTeNbHbIX CTAHAAPTOB W YCWIIEHUS TpeOOBaHMM K KadecTBY MOATOTOBKH
oOydarommxcsi 0coboe 3HaueHWe MNpUoOpeTaeT y4YeT HHIAUBHAYaJIbHO-TICUXOJIOTHUYECKUX
0COOEHHOCTEH TIMYHOCTU PEOCHKA.

UrHopupoBanue JaHHBIX OCOOCHHOCTEH HEPENKO NMPUBOJUT K CHIKEHHUIO 3(P(EKTUBHOCTH
BOCIMTATEIbHOTO IPOLECCa, BO3HUKHOBEHHUIO MEJAaroruuyecKux TpyaHOCTEH MU (OPMHUPOBAHUIO
HEeraTuBHBIX ()OPM MOBEAEHUS Yy 00yYaIOIINXCS.

B cBA3M ¢ 3TUM H3ydeHHME XapakTepa, TEMIIEPAMEHTA, 3MOLMOHAJIBHOTO COCTOSHHUA U
MOBEICHYECKUX  OCOOEHHOCTEM  JeTell  CTAHOBHUTCS  Ba)XHbIM  YCIIOBHEM  IOBBILICHUS
PE3YNBTaTUBHOCTH NEAATOTUYECKOH 1eATENbHOCTH. HAMBUAYaIbHBIN TOAX0 TO3BOJIET HE TOJIBKO
YUUTHIBATh Pa3Idyusl MeXAy OOydaloIlMMHUCA, HO M IEJICHANpPaBICHHO pa3BUBaTh UX
MOJIOXKUTENIbHBIE KayecTBa, (OPMUPOBATh YCTOWYMBYIO MOTHBAILMIO K OOYYEHHIO M CO3/aBaThb
OnaronpusTHHIEC YCIOBUS AJISl TMYHOCTHOTO POCTA.

Pe3ynbTathl MpPOBEJECHHOTO aHajdM3a MOKa3bIBAIOT, 4TO 3()()EKTUBHOCTH BOCHHUTATEIBHON
paboThl 3HAYUTENLHO BO3PACTAET MPU YCIOBUU CUCTEMATUYECKOrO NMPUMEHEHHs] WHIAWBHIYaJbHO-
OPUEHTHUPOBAaHHBIX METOAOB  IE€JArOTMYECKOr0  BO3JAEHCTBUS.  YCTAHOBJIEHO, YTO  YYeT
TEMIIEPAMEHTHBIX OCOOCHHOCTEH (XOJEPUYECKOTO, CAHTBHHUYECKOTO, (PIerMaTuueckoro |
MEJIaHXOJMYECKOTO THIIOB) TMO3BOJSIET OoJiee TOYHO BBIOMpPATh CIOCOOBI B3aMMOJIEHCTBHS C
o0y4JarolMMHCs, Npeaynpexaarb KOHQUIMKTHBIE CHUTyallMM W O0ecleduBaTh ICUXOJOTHYECKU
KOM(OPTHYIO 00pa30BaTeIbHYIO CPELy.

Kpome TOro, BBIBIEHO, YTO HCIHOJNB30BAaHUE NENAroruiyeckoro JOBEepus, Oropa Ha
MOJIOKUTENIbHBIE KAUeCTBA JIMYHOCTU U YUYET SMOIHOHAIBHOTO COCTOSHUSI peOeHKa CIOCOOCTBYIOT
(OpMHPOBAHUIO y OOYYaIOUIMXCS OTBETCTBEHHOCTH, CAMOKOHTPOJS M YCTOWYMBBIX COLMAJIBHBIX
HaBbIKOB. Oco0oe 3HaueHHWE MMEeT OTKa3 OT YHHUMKUTEIBbHBIX M aBTOPUTAPHBIX METONOB
BOCIMTAHUs, KOTOPbIE MOT'YT HETaTUBHO BIMATH HA ICUXO3MOLIMOHAIBHOE pa3BUTHE peOeHKa.

Takum 00pa3oM, WHAMBHUIYAIbHBIH IIOAXON BBICTYIIAET HE TOJNBKO KaK TEOPETHUECKUI
MPUHIMI [I€AarOrMKK, HO U KaK Ba)KHEiIee MPakTUYeCKOe YCIOBHE MOBBIMIEHUS 3()(HEKTUBHOCTU
BOCTIMTATENLHOTO TpoLecca, 00ecreueHus] TapMOHMYHOTO pa3BUTHS JIMYHOCTH M YCHEIIHOU
COLMAJIN3ALIUU 00yUYaIOLIUXCS.

OnHoit n3 Hanbosee CIOKHBIX 3a/1a4 BOCIIUTATEIFHON JESITETbHOCTH SBIISIETCS TO, YTO KaXKIBIN
oOyuaronuiica oOnagaeT MHIMBUAYAIbHBIMU JMYHOCTHBIMU OCOOEHHOCTSMH. VIMEHHO mosTomy
3 PeKTHBHOE BOCTIMTAaHUE HEBO3MOXKHO 0€3 peanH3alyy WHAWNBHIYaTbHOTO MOAXOAA K KaXIOMY
pebGenky. JlaHHOEe NOJOXKEHHE XOpOLIO M3BECTHO Kak IegaroraMm, Tak W poxutensm. Hepenkxo
poauTenu, 3a0biBasi 00 MHAMBUIYAJIbHBIX pa3InuUiIX MEXKIY 1€TbMU, 3a/1at0Tcs BorpocoM: «[louemy
JI€TH, POMBLINECS B OAHOMN CEMbE, BOCIIUTHIBABIINECS B OJUHAKOBBIX YCIOBUAX U MOMYYHUBILUE OTHO
U TO 7K€ BOCIIUTAHUE, CYILIECTBEHHO OTJIMYAIOTCS IPYT OT JIpyra 10 XapakTepy U MOBEAEHUIO?»
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JIeHCTBUTENBHO, XapaKTepOJIOTHMYECKHE OCOOEHHOCTH JETeM M NOAPOCTKOB HHUKOIJA HE
ObIBAIOT IMOJIHOCTBIO MJEHTUYHbIMH. bosiee TOro, naHHOE sBIEHHME SBISETCS €CTECTBEHHBIM U
3aKOHOMEpHBIM. VIMEHHO pa3HOO0Opa3zue JTUYHOCTHBIX KadeCcTB, TEMIIEpaMEHTa U O0COOEHHOCTEH
MIOBEJICHUS JIeNIaeT MPOLeCC BOCIUTAHUSA COIAEpKaTelbHbIM U MHOrorpaHHsiM. Eciu Obl Bce netu
o0Naany ONMHAKOBBIMU TICHXOJIOTUYECKHMHU XapaKTEPUCTUKAMH, BOCTIUTATEIbHAS ICSITEIBHOCTD
Obu1a OBl 3HAUYUTENILHO MPOIIE, OJHAKO PAa3BUTHE JIUYHOCTH YTPATHIIO ObI CBOIO MHAMBHYaIbHOCTh
Y HETIOBTOPUMOCTb.

PazHooOpa3zue MHIUBUAYAIbHBIX OCOOCHHOCTEH CIIOCOOCTBYET PA3BUTHIO I103HABATEIIbHON
aKTHBHOCTH, ()OPMHUPOBAHUIO HWHTEPECOB, MOTHBOB M CTPEMJICHHS K CaMOCOBEPUICHCTBOBAHHIO.
BwMmecre ¢ TeM 0HO OOYy’KIaeT negaroroB K HOCTOSHHOMY MOUCKY Haunbosee 3(ppeKTUBHBIX METOI0B
Y CPEJICTB BOCIIUTATEIHLHOTO BO3ICHCTBUS.

HarnsaeiM NOATBEP)KICHUEM 3TOMY CIYXKHT OKpysKaroiias rnpupozaa. Eciu 6b1 BpeMeHa roaa
HE CMEHSJIM JIpyT Jpyra, a MPUPOIHBIC SBICHUS OBUIM OTHOOOPA3HBIMH, OKPYXKAIOUIMA MHUpP HE
BbI3bIBA] OBl y YENOBEKa TAaKOr0 MHTEpeca M 3CTETUYECKOTO BOCHPHUATHA. AHAJIOTHYHO ITOMY
pa3Hoo0Opa3ue KpacoK IBETYIIUX PACTEHUH MPOU3BOIUT 3HAYUTEIBEHO 0oJiee CHIIbHOE BICYATICHHUE,
yeM opHooOpasue. CrenoBaTeabHO, MMEHHO MHOrooOpasue SBISEeTCS MCTOYHUKOM DPa3BUTHA,
WHTEpECa U COBEPIICHCTBOBAHMS.

AmnHasiornyHas 3aKOHOMEPHOCTb HabJrogaeTcs u B mpouecce Bocnutanus. Eciu Ob1 Bce aetu
o0yaany OMUHAKOBBIMU YEPTaMH XapaKTepa, MOTPEOHOCTSIMH M CIOCOOHOCTSAMH, TEAarornueckas
JeSITeIbHOCTh He TpeOoBasia Obl OMCKA MHANBUAYAIBHBIX METOI0B BO3/ieiicTBUsA. OHAKO pa3Iuyuns
B TEMIIEPAMEHTE, XapaKTepe, YPOBHE Pa3BUTHS, HHTEPECaX 1 JIMYHOCTHBIX Ka4eCTBaX 00yYaromnXCs
00yCIIOBIIMBAIOT HEOOXOJUMOCTh HCHOJIb30BaHUs AU(PEepeHIPOBAHHOTO M HHIUBHYaJIbHOIO
MOJIXO/IOB.

[IpakTuka MOKa3bpIBa€T, YTO OJHM JAETH IMOJOXKUTEIBHO PEarupyroT Ha J10OpOXKenaTelbHOe
OTHOIICHHUE, TOBEPUE, TOMIEPKKY U YOIKIEHUE, TOTAA KaK APyTrUe B aHATOTUYHON CUTYyalluy MOTYT
MPOSIBJIATE YNPSIMCTBO, TMOBBIIIEHHYIO AMOIMOHAIBHOCTh MM CONPOTHUBICHHUE I€AarorMyecKoMy
BO3/ICUCTBHIO. VIMEHHO MO3TOMY BBIOOP BOCHHUTATENBHBIX CPEACTB IODKEH OCYIIECTBISITHCS C
YU€TOM MHAMBHIYaTbHO-TICUXOJIOTMUECKUX OCOOCHHOCTEN KaX10T0 peOeHKa.

B 2T0ii cBsI3u menarory M pomuTeNsiM HEOOXOMUMO TITyOOKO M3y4aTh XapakTep, MOTPeOHOCTH,
MHTEPEChl, MOTHBBI TOBEICHUS M IICUXOJOTMUECKOe COCTOSHME oOydarouuxcs. Tonbko 3HaHUE
BHYTPEHHEr0 MHpa peOeHKa IO03BOJISET NMPaBWIBHO OPraHW30BAaTh BOCIUTATENIbHBIM MpolecC U
CO3J1aTh YCJIOBHUS JJISl €r0 TAPMOHUYHOTO IMYHOCTHOTO PAa3BUTHSI.

E. A. ApkuH cripaBeyIMBO OTMEYaJ, YTO €CJIU CPABHUTH JETEN C PACTEHUSAMHU, TO BOCIIUTATEh
JOJDKEH XOpOUIO 3HaTh OCOOEHHOCTH KaXK/I0TO M3 HHUX: KaKHe YCJIOBHUS HEOOXOIUMBI IS HX
MOJTHOLIEHHOTO POCTa, CKOJBKO CBETa, BJIAru M 3a00Thl TpeOyeTcst kaxkaomy. [lomo6HO Tomy Kak
pacTeHue He MOXKET MOJTHOIICHHO Pa3BUBAThCs 0€3 COOTBETCTBYIOIIETO YX0/a, peOCHOK Hy)XKJaeTcs B
MIOCTOSSHHOM BHUMAHUH, NOJAEPKKE U 1IeJICHANPABICHHOM BOCIIUTAHUM.

CrnenoBarenbHO, peanu3alus WHAWBUAYAJIBHOTO MOAXOAA SIBISCTCS OAHMM W3 BaXKHEHMIIMX
IIPUHIUIIOB COBPEMEHHOM MeNaroruky. ToJabKo y4eT BO3PacTHBIX, TMYHOCTHBIX U IICUXOJIOTHYECKUX
ocobeHHOCTel  oOywaromuxcsi 1o3BoisieT oOecneynTh  3()(HEKTUBHOCTH  BOCIUTATEIBHOM
JESITeIbHOCTH U CO3JaTh YCIOBUs A (POPMUPOBAHUS TAPMOHUYHO PA3BUTON JINYHOCTH.

BocnurarensM u poguTensM ClieyeT BbICTPaMBaTh B3aUMOJCHUCTBHE C JETbMU Ha OCHOBE
YBa)XEHHUsI K MX JIMYHOCTH, NEJAarornyeckoro Takra u rymanusma. [Ipu BeIOOpe BocmuTaTEIbHBIX
METO/IOB HEOOXOIMMO YUYHUTHIBATh SIMOIIMOHAIEHOE COCTOSHUE OO0YyYalOLINXCsl, UX WHAWBUIYaIbHBIC
0COOEHHOCTHU M TNCUXOJOrMUecKHue NoTpedHOCTH. JIUib B 3TOM cilydae BOCIUTATEIbHBIN MpoLecc
OyzeT crmocoOCTBOBATH MOTHOLIEHHOMY Pa3BUTHIO JIMYHOCTH PEOSHKA U JJOCTHYKEHHUIO MTOCTABICHHBIX
Me1arornYecKux Lenei.

WupuBrayanbHbIA MOAX0/ B 00YYEHHH MAaTeMaTHKE MIPaeT KIFOUEBYIO POJIb B TIOBBIIICHHN
KayecTBa YCBOCHHs y4eOHOro Marepuana M pa3BUTUHU IO3HABATEIbHON aKTUBHOCTH YyYalllUXCH.
MareMaTHKa Kak y4eOHBIH IpeaMeT TpeOyeT He TOIBKO JIOTMYECKOT0 MBIIIICHHUS, HO U YCTOWYHBBIX
HaBBIKOB aHaJIM3a, abCTparupoBaHMs U MOCIEA0BATEILHOIO BHIIOIHEHUS IEUCTBUM. B cBs3M ¢ 3TUM
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ydaluecss ¢ pa3iMYHbIMU HMHIUBUAYaIbHO-IICUXOJIOTMYECKUMH OCOOEHHOCTSIMU I10-Pa3sHOMY
BOCIIPHHUMAIOT U YCBAUBAIOT MATEMAaTUYECKUI MaTepHall.

[IpakTrka mpemogaBaHusi MOKAa3bIBAET, YTO B OJHOM Kjacce HAOIIOAAIOTCS 3HAYMTEIbHBIC
paznuuusg B YPOBHE MAaTeMaTHMYECKOW IOATOTOBKH, CKOPOCTHM  MBINUICHUS, CTCICHH
CaMOCTOSITENIBHOCTH M YBEPEHHOCTH NPU pelIeHUM 3a1ad. YacTh ydammxcs ObICTpO ycBauBaeT
HOBBIC AJITOPUTMBI U YCIICIIHO NPUMEHSIET MX Ha IPAKTUKE, TOTAA KaK JOPYI'HMe HCIBITBIBAIOT
TPYJIHOCTH y’K€ Ha 3Talle NOHUMAaHUs yCJIOBUS 3a7ja4l WIH BBIIOJHEHUS POCTEUIINX BHIYUCICHU.
310 00YCIIOBIEHO HE TOJIBKO YPOBHEM 3HAHUH, HO U OCOOCHHOCTSAMHU TeMIIepaMeHTa, BHUMaHUS,
MaMATH U SMOLMOHAIBHONW YCTOMYHUBOCTH.

Tak, yuyamuecss ¢ XOJEPHUUECKUM TEMIIEpAaMEHTOM, KaK IpPaBUiIO, OBICTPO BKIIIOYAIOTCS B
paboTy U CTpeMATCA K HEMEUIEHHOMY PEe3yJbTaTy MpU PELICHUH MaTeMaTU4YeCKUX 3a]ad, OJHAaKO
MOTYT JIOITyCcKaTh OIIMOKH H3-3a nocnenHocTd. CaHrBUHUKY JIerye alaliTUPYIOTCA K HOBBIM BUIaM
3a/laHui, aKTUBHO YYacTBYIOT B OOCYXXJIEHUHU PELICHUH M MPOSBIAIOT YCTONYMBBIA HHTEpEC K
npeamery. drermMaTuyHble ydalyecs OTIMYArTCs MEAJICHHBIM, HO 00Jjiee TOUHBIM BBIIIOJHEHUEM
3ajaHui, UM TpeOyercs Oosbllle BpEMEHHU [UIsl aHalu3a YCJIOBUS 3a7adyd. MeJaHXOJIMKH 4acTo
UCTBITHIBAIOT HEYBEPEHHOCTh MpPU PELIEHUH 3aJad, OCOOEHHO IOBBIIIEHHON CIIOKHOCTH, H
HYKJAI0TCS B OJIEPXKKE U TIOTAITHOM OOBSICHEHUH MaTepHaa.

B cBa3u ¢ 9TUM UHAMBUAYAJIbHBIA MOAXOJ B OOYYEHHHM MaTeMaTHUKE Ipearojaract
mupdepeHIManni0 y4eOHBIX 33JaHUA N0 YPOBHIO CIIO)KHOCTH, TEMILy BBINOJIHEHHS U (dopme
OpraHu3aluy y4yeOHOM JeATeNbHOCTU. YUUTEN0 HEOOXOJUMO HCIONIb30BaTh 3a/JaHUS Pa3IUYHON
CTENEHH TPYAHOCTH: OT 0A30BbIX BBIYMCIUTEIbHBIX YIPAXKHEHUN /10 3a7a4 MOBBIIIEHHOTO YPOBHS,
TpeOYIOIUX JOrMYECKOT0 U TBOPYECKOT'O MBIIIIJICHHUS.

O} PeKTUBHBIM METOAOM SBIISETCS OpraHu3anus AUPQPEepeHIUPOBAHHON PabOTHI yUYaIIUXCS.
Hanpumep, npu n3ydeHun teMsl «PenieHre ypaBHEHUID) MOKHO NPEUIOKUTD OJHY U Ty XKE 3a1ady
B HECKOJIbKHX BapHaHTaxX: yNPOIIEHHBIM BapUaHT JUIsl YYAIIUXCS C HU3KUM YPOBHEM IOJATOTOBKHU U
OoJiee CIIOXKHBIE 3aJ]auil JIUIsl CUJIBHBIX YYEHHMKOB. Takoi MOAX0J MO3BOJISIET KaXJIOMY yYalleMycs
paboraTh B 30HE OJyivKaillllero pa3BUTHS U TOCTENEHHO MOBBINIATH YPOBEHb MAaT€MaTHYECKOU
KOMIIETEHTHOCTH.

bonbiioe 3HaueHNe HMMeEET TaKKe MCIOJIb30BAaHME TPYMNIOBOMl paboThl, TAe ydaliuecs ¢
pPa3HbIMM YPOBHSIMU IOJArOTOBKM MOTYT B3aMMOJEHCTBOBATH APYT ¢ Apyrom. CHUibHBIE YUEHUKU
MIOMOTAIOT CJIa0bIM, OOBSICHAS XOJ PEUIEHHUs, YTO CIIOCOOCTBYET DPA3BUTUI0 KOMMYHHKATHBHBIX
HaBBIKOB U 0oJjiee rIyOOKOMY YCBOCHHUIO MaTepHalia BCeMU Y4aCTHUKAMH y4eOHOro mporecca.

WMupauBuayanbHbIM MOAXOX B NMPENOJABAaHUM MAaTEMAaTHKU TAKKE MPEIOJaraeT y4eT Temia
pabotrel yuammxcs. HekoropbiM ydeHMkam TpeOyeTcst OoJibpllle BpPEMEHM Ui BBINOJIHEHUS
BBIUMCIICHUH M aHaNIM3a 3a4a4, I0ATOMY UM HEOOXOAMMO MPENOCTABIATh BO3MOXKHOCTh 3aBEPILIUTh
paboTy 6e3 MCUXOJIOTUIECKOTO JIaBICHUS U CIICIIKH.

Takum o00pa3oMm, HCHOJIB30BAHME HWHAMBUAYAJIBHOIO IOAXOJa B Ipolecce 00ydeHus
MaTeMaTUKEe CIOCOOCTBYET HE TOJBKO MOBBIIMICHUIO yCIIEBAEMOCTH YYAIMXCS, HO M Pa3BUTHIO MX
JIOTMYECKOTO MBIIUIEHUS, CAMOCTOSITEIbHOCTH, YBEPEHHOCTH B COOCTBEHHBIX CHJIaX U yCTOHUUBOIO
uHTEepeca K npeamery. llpaBuibHas opranuzanus AudQepeHInpOBaHHOTO OOyYEHHs TO3BOJISET
C/IeTIaTh MPOLECC N3yUYEHUs] MaTEMaTUKH 0oJsiee 10CTYIHbIM, 3(p(PEKTUBHBIM 1 OPUEHTUPOBAaHHBIM Ha
JIMYHOCTHOE PAa3BUTHE KAXKJOT0 YUCHHKA.

B coBpemeHHOI1 cucteme 00pa3oBaHMsl OCHOBHOE BHUMaHHE YyJIENIAETCS HE TOJBKO Meperade
3HaHUi, HO U PAa3BUTHIO JINYHOCTHU yyaIerocs. B 3THX ycioBusx ocoOyro 3HaUNMOCTh IPHOOpETaeT
MHIMBUYalIbHbIM MOJAXO0/, MO3BOJISIONIMNA YUUTHIBATE OCOOCHHOCTH KaXJI0T0 YUYEHHKA B IpoLecce
o0ydYeHHUsT MaTeMaTHKE.

Kaxnpiii yuamuiics obnafaeT pa3iu4yHbIM YPOBHEM MOJTOTOBKH, CKOPOCTBIO MBILIUICHUS,
OCOOCHHOCTSIMU MaMSITH, BHUMaHUS U 3MOLMOHANIBHOM ycTtoiuuBocTH. [loaToMy oaMHaKoBbie
MeTO/bl 0O0yUYEeHMsI HE Bcerja o0ecrneyrBaloT OJJMHAKOBO BBICOKHE pe3yJbTaThl. MIHIUBHIyanbHBIN
MIO/IXO0JT MO3BOJIAET MEAArory ajanTupoBaTh YUYEOHBIN MPOIECC K BO3MOKHOCTSIM M MOTPEOHOCTAM
KaX/10T0 YUEHHUKa, OBBILIAsi TeM caMbIM 3 (EKTUBHOCTh YCBOGHUSI MAaTEMaTUYECKOI0 MaTepHara.
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Onaum w3 Haumbonee >(PQPEKTHBHBIX CpPEACTB pealn3aliil HWHINBHIYaJTbHOTO TOJX01a
ABJISICTCS UCNOJIb30BaHUE AU PepeHIIMPOBaHHbIX 3aaHui. Takue 3aJjaHus IO3BOJIAIOT YUUTHIBATh
YPOBEHb 3HaHUH U CHOCOOHOCTH YYallMXCs, a TAK)KE [IOCTENIEHHO Pa3BUBAaTh UX MATEMaTUYECKOE
MBILLIECHHE.

1. 3ananus 6a30B0ro ypoBHs (IpocCTHIE)

JlaHHBINA TUI 3aaHUH IpeJHA3HAYEH U1 yyalluxcs, KOTOpbIe TOJIbKO (POPMUPYIOT OCHOBHBIE
HABbIKU BBIYMCIICHUN U TIOHUMAHUS aJIrOPUTMOB.

IIpumep:
Brruncaure:
a) 245+ 128 =7
b) 600 - 375="?
c)15x4="?

MeTtoanyeckue 0COOEHHOCTH:

e 3aKpeIUICHHE 0A30BbIX BHIYHCIUTEIBHBIX HABHIKOB

e PAa3BUTUC TOUHOCTHU U aKKYPATHOCTHU

e CHIDKEHHUE CTpaxa rnepej omuoKkaMu

2. 3aiaHus cpelHero ypoBHA

OT1u 3afaHus TPeOYIOT BBHIMOJIHEHHS] HECKOJIBKMX IIAroB U MPUMEHEHHsI 0a30BBIX 3HAHHN B
CTaHJAPTHBIX CUTyallHuAgX.

IIpumep:
Pemnre ypaBHeHUs:

l.2x+5=15

2. 3x-7=11

Metoauveckune 0COOEHHOCTH:

e Pa3BUTHE JIOTUUECKOTO MBIIUICHUS

e (opMUPOBaHNE HABHIKOB MOIIATOBOTO PEIICHUS

e IPUMEHEHNE 3HAHUI B TUTIOBBIX 3a/1auax

3. 3apaHus BBICOKOIO YPOBHA (AHATUTHYECKHE U TBOPYECKHE)

JlanHbIe 3a1aHUs HAIIPABJICHBI HA PA3BUTHE TITyOOKOT0 MBIIIUICHHS M TBOPYECKOTO MOAXO0/A.

IIpumep:
B xopoOke komuvecTBO KapaHaliei B 3 paza Oomblie, yem terpazaeii. Beero 48 mpeameToB. CKOJIBKO
KapaHJaIeld U CKOJIbKO TeTpaiei B KOpoOke?

MeTtoanyecKkue 0COOEHHOCTH:

e Pa3BUTHE AHAIUTUYECKOTO MBIIIUICHHS

e (OpMHUPOBaHNE HABBIKOB MATEMAaTUYECKOTO MOJIEIUPOBAHUS

e Pa3BUTHE YMEHHUS pelIaTh HECTAaHAAPTHHIE 3a/1a41

4. InddepenuupoBanHbie (MHAMBUIYAJIbHbIE) 3aJaHUS

B knacce ywammmcs mpeniararoTcsi 3aJaHus OJHOTO COAEpPKaHUS, HO Pa3HOro YpPOBHS
CJI0KHOCTH.

IIpumep:

e Bapuanr 1 (nérkwmif): 5x = 20

e Bapuanr 2 (cpennuii): 2x + 6 = 14

e Bapuanr 3 (cnoxsbiii): 3x —5=x+ 11

MeToauyeckne 0COOEHHOCTH:

e peasn3alusl UHAUBUYaIbHOTO MOAX0a

e BO3MOXKHOCTh BBIOOpa YPOBHSI 3aIaHUS

* Pa3BUTHE YBEPEHHOCTU U MOTHUBAIIUHU YUALTUXCS

MeTtoabl n3yuenus 3pPeKTUBHOCTH HHANBUIYAJILHOTO MOAX0/1a

1. MeToa Hadronenus

Yuaurens HAOMIOJACT 32 paOOTON yJaIUXCs HA YPOKE, aHATM3UPYET UX aKTUBHOCTh, CKOPOCTh
BBINIOJIHEHMS 38JJAHUI U YPOBEHb CAMOCTOSITEIbHOCTH.
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Pe3yabTaT: BHISBISIOTCS WHAUBUYAIbHBIE PA3IUUMs B OOYUCHUH.

2. MeToa TecTUPOBAHUSA

Hcnonb3yroTes KOHTPOIbHBIE paOOTHI M TECTHI Il ONPEEIICHNs YPOBHS 3HaHUHN yJalluxcsl.

Pe3yabTaT: onpezensercs pealbHbl YPOBEHb MaTEMaTHUYECKON MOJITOTOBKH.

3. CpaBHUTEJbHBIH aHAIU3

CpaBHUBaIOTCA PE3yJIbTAThl YUAUIUXCS C Pa3HBIM YPOBHEM MOATOTOBKH.

Pe3yabTat: noarsepxkaaetcs 3pPeKTHBHOCTD AU PEepEeHIIMPOBAHHOTO O0yUCHHS.

4. Ilenarorn4yeckmii IKCNEPUMEHT

CpaBHuBarOTCA pe3yJbTaThl 00yUEHHUs] B KJacce ¢ TPaJAMLMOHHBIM MOJXOJOM M B KJacce C
WHANBUAYATHU3UPOBAHHBIM 00YUYCHHEM.

Pe3ysbTaT: B yCIOBHUSIX MHIUBUAYAIBHOTO MOAX0/1a HaOIr0MaeTcst 601ee BBICOKUI yPOBEHb
yCIEeBAaeMOCTH M AKTUBHOCTH YYaIlIUXCSl.

WunuBuayanbHbBIi MOAXOA B TPENOJABAHUM MATEMAaTHKU SIBISIETCS Ba)KHBIM YCJIOBHEM
MOBBILICHHS KauecTBa 00pa30BaHUsl M Pa3BUTHUA MAaTEMaTHUYECKHX CIIOCOOHOCTEH ydamuxcs. Y4er
MHAUBUAYATbHO-TICUXOJIOTHYECKUX OCOOEHHOCTEH MO3BOJIAET OpPraHU30BaTh Y4eOHBINH MpoLecc
TaKuM 00pa3oM, 4TOOBI KaXk/IbIi YYEHHK MOT paboTaTh B COOTBETCTBUU CO CBOUMHU BO3MOKHOCTSAMHU
Y TEMIIOM Pa3BHUTHSI.

Hcnonb3oBanue nuddepeHMpoBaHHBIX 33laHui, TPYNHIOBOH pabOThl M WHAMBHIYAIbHBIX
MOJIXOJIOB CIIOCOOCTBYET (DOPMHMPOBAHHMIO y YyUYalIUXCS YCTOWYMBOIO HHTEpeca K MaTeMaTuKe,
Pa3BUTHIO JJOTUYECKOTO MBILIUICHHS, CAMOCTOSITEIbHOCTH U YBEPEHHOCTH B CBOMX CHJIAX.

Takum oOpa3zom, HHAUBUAYyanu3aluss OOyYeHUS MaTEMaTHUKUd HE TOJIBKO IOBBIIIAET
yCIIEBAEMOCTb, HO M CO3/1a€T YCJIOBUS JIJI1 TAPMOHUYHOTO Pa3BUTHS JTUYHOCTH KaK/I0TO y4aIlerocs.

[Iponomxas paccMoTpeHHe MpoOJIeMbl MHAUBHUIYAIbHOTO MOAX0/A, CIEAYET OTMETUTh, YTO
HapsAay C Y4YeTOM IICHUXOJIOTUYECKOTO COCTOSHUS 00ydaromerocs HeoOXOIUMO IMPHHHUMATh BO
BHHMAaHHUE €MHCTBO €T0 BHYTPEHHUX W BHEITHUX MHIUBHUIYaJbHBIX OCOOCHHOCTEN. B CBsI3U ¢ A THM
BOCIIUTATENh JOJDKEH BBIOMpATh TAaKUE METOABl MEAarorudecKoro BO3JCUCTBHUS, KOTOpHIE B
HauOOJbIIEeH CTENEHU COOTBETCTBYIOT JIMYHOCTHBIM XapaKTepUCTUKaM peOeHKa M KOHKPETHOM
BOCIIUTATEIbHON CUTYaIINH.

Eme ogauM BaxHBIM yciioBHEeM 3()PEKTUBHOTO BOCIIUTAHUS SBIISIETCS TBOPUECKHUM XapaKTep
peanu3aluy UHIUBUAYaJbHOTO noaxona. [lemarornueckas 1eaTenbHOCTh HE MOXKET CTPOUTHCS IO
mabsnony. [Togo6HO Xy0’)KHUKY, KOTOPBIi, CO3/1aBasi IPOU3BEICHNE UCKYCCTBA, HE OTPAaHUYHUBACTCS
IIPOCTBIM KOIUPOBAHUEM JIEHCTBUTEIBHOCTH, & TBOPUYECKH NEPEOCMBICINBAET €€, MEJaror TaKxke
JIOJIKEH MPOSBIATH MPOQPEeCcCHOHANIBHOE TBOPUYECTBO, THOKOCTh U MeIaroruueckoe MacTepcTBO Mpu
BBIOOpE CPEICTB M METOJJOB BOCTIUTAHHS.

A. TI. KpakoBckuii B kHUTe «TpymHEHUIIUN BO3pacT» OTMEUYaeT, UYTO y KakJoro peOeHKa
CYUIECTBYIOT MHIMBUAYaJIbHBIE OCOOCHHOCTH, MPUCYIIUE TOJBKO €ro JIMYHOCTU. JleWCTBUTEIBHO,
HEBO3MOXXHO BCTPETHUTH ABYX JI€T€H, KOTOpPbhIE MOJHOCTHIO MOBTOPSUIM OBl IPYT Apyra Mo CBOUM
MICUXOJOTHYECKIM KauecTBaM, XapakTepy U moBeJeHUto. Kaxapii peOeHOK mpeacTaBisieT coOon
YHUKaJIbHYIO JTUYHOCTbD, TPEOYIONIYI0 HHANBUAYATIHHOTO MEAArornyeckoro noaxoa.

PazHooOpasue XapakTepoB, JIHMYHOCTHBIX KaueCTB M ICHUXOJIOTUYECKHX OCOOEHHOCTEH
00yCIJIOBJICHO HE TOJIKO BPOKICHHBIMU MPEANOCHUTKAMHU, HO U BIUSHHEM 00BEKTUBHOM COLIMATbHON
JIeHCTBUTENFHOCTH. JIMYHOCTE (QOpMHpYeTCs B NPOIECCe >KUZHEACATEIBHOCTH, OOIICHUS U
HAKOIUICHUS WHAWBUAYaJIbHOro ombiTa. [lo Mepe OCBOEHHMS OKpYKaloIero Mupa CcHCTeMa
OTHOIICHU YeJIOBEKa C OOIIECTBOM IOCTETIEHHO YCIOXKHSIETCS, YTO OIpeeNsieT CBoeoOpa3nue ero
Xapakrtepa, yOe:KIeH!I 1 MoieTieii TOBeICHHUSI.

CrnenoBaTtenbHO, HMHIUBUAyAIbHBIE OCOOCHHOCTH pPEOCHKA  SIBIISIOTCS — PE3YJIbTaTOM
B3aMMOJICHCTBUS HACTIEACTBEHHBIX (DAKTOPOB U COLMATLHOU CpE/IbI.

Cy11eCTBEHHYIO POJIb B CTAHOBJIEHHM JIMYHOCTH UIPAET OKPYXkKArollasi cpesa, OKa3bIBaroIias
HEMOCPEJCTBEHHOE BIIMSHUE HA Pa3BUTHE CMOCOOHOCTEH, MHTEpECOB U Xapakrepa. Jlaxe IIojsl,
BBIPOCIIIME HA OJIHOM JI€peB€ WJIM Ha OJHOW BETBU, MOTYT OTJIMYAThCS MO CBOMM KayecTBaMm
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BCIICACTBHE pA3UYUN B YCJIOBUSAX PA3BUTHSA. AHAIOTHUYHBIM 00pazoM (OpMUPYIOTCS H
WUHANBUAYATbHbIE OCOOCHHOCTH JIETEH.

[ToaTomy ipu OpraHU3auK BOCIIUTATEIIFHOTO MPOIecca HEOOXOAUMO YIUTHIBATH THIT BBICIIICH
HEPBHOU JIEATEIBHOCTH, OCOOCHHOCTH (YHKIIMOHHPOBAHUSA HEPBHON CHUCTEMbI, TEMIIEPAMEHT,
YPOBEHb  HMHTEJUIEKTYaJbHOI'O  Pa3BUTHS W  WHIAMBHAYAJIBHO-IICUXOJIOTMYECKHE  KayecTBa
oOyuaromuxcsi. ToabKO Ha OCHOBE KOMILUIEKCHOTO H3YYEHHs JIMYHOCTH BO3MOXKHO IPaBUIBHO
ONPEAECTUTh METOJbI BOCIUTATEIBHOTO BO3JCUCTBUSA U PEAU30BaTh MOIJIMHHO WHIUBUIAYaTbHBIN
MOAXOJ.

CoBpeMeHHasi TCUXOJIOTHS BBIACISICT YEThIPE OCHOBHBIX THUIIA TEMIIEPaMEHTA, KaXKIbId W3
KOTOPBIX XapaKTEePHU3yeTCs OMPEEICHHBIMH MICUXO0JIOTHIECKUMHI OCOOEHHOCTAMH.

Xosepudeckuii  TemrepameHT. [ oOydaromuxcsl JaHHOTO THIA XapaKTepPHBI BBICOKAs
aKTUBHOCTb, AMOLIMOHANIbHAS BO30YyIUMOCTb, YHEPTUYHOCTh, WHUIUATHBHOCTh U CTPEMJICHHE K
nesatenbHOCTH. [Iporiecchl BO3OYXKACHUS Y HUX TMPeo0aaloT HaJl MPOIECCaMH TOPMOKEHUS,
[I03TOMY OHU HEPEIKO MPOSBISAIOT HMMITYyJIbCUBHOCTh M SMOLMOHAIBHYIO HecaepKaHHOCTb. [lpu
paboTe ¢ TakKMMHU JETbMHU HEAOIYCTUMBI Ype3MepHasi KaTErOPUYHOCTh M IKECTKHUE 3aIpeThi,
3HAYUTENbHO Oosiee A((HEKTUBHBIMU SIBISFOTCS MEJArOrMUeCKUid TaKT, YOSKIEHUE U HAIpaBlIeHUE
HX SHEPrUU B KOHCTPYKTUBHOE PYCJIO.

B nuTepatype K npeacTaBUTENSIM X0JIEPUYECKOr0 TEMIIEpAMEHTa TPAAULIMOHHO OTHOCSAT A. C.
[Tymxuna, CaneBanopa Jlamu, B. A. Monapra u A. B. CyBopoga.

CaHrBUHMYECKUH  TEMIIEPAMEHT. OOyuaromecss ~ JTaHHOTO  THMA  OTIUYAIOTCS
KU3HEPAJIOCTHOCTHIO, BBICOKOH pabOTOCIOCOOHOCTBIO, OOIMUTETHFHOCTHIO, AMOIMOHATHHOM
YCTOWYMBOCTBI0O U CIIOCOOHOCTBIO OBICTPO AaJanTUPOBATHCS K HOBBIM YCIOBUSIM. OHHU JIETKO
BCTYMAIOT B OOIIEHHWE, OBICTPO OPUEHTUPYIOTCS B HU3MEHSIOMICHCS CHUTyalldd M YCIICITHO
MPEOJOJIEBAIOT  BO3HUKAIOIIME TPYAHOCTH. B KauecTBe  NOpUMEPOB  MPEACTABUTEICH
CAHTBUHUYECKOT0 TEMIIEPAMEHTA B IMCUXOJIOrO-MEAarorndeckoil aureparype npuBondarcs A. U.
I'epuen u U. E. Penun.

®dnermMaTUUecKuid TemrepaMmeHT. [ nereil MaHHOTO TUNA XapaKTEpPHBbI CIIOKOWCTBHE,
BBIJIEP)KKA, YPaBHOBEIIEHHOCTb, HACTOMYMBOCTH U TMOCIEIOBATEIBHOCTh B J€AT€NbHOCTU. OHHU
pPEIKO TIPOSIBISIIOT OypHBIE JMOIMOHAIBHBIE PEAKIUH, OTIWYAIOTCS TEPIEHUEM, BBICOKOM
paboTOCTIOCOOHOCTBIO M CITOCOOHOCTHIO JOBOJIUTH HAdaToe AENo A0 KOHIa. BMecte ¢ TeM oHH
MEJUJIEHHEE aJaNTHPYIOTCd K H3MEHEHHsSM YCJIOBHM JEATEeIbHOCTH. B KkauecTBe mnpuMeEpOB
IIpeICTaBUTENEN JaHHOTO TUIa TPaAULIMOHHO paccMmarpuBatorcss M. . Kyty3os u 1. A. I'oHuapos.

Menanxonuyeckuii  TemmnepameHT. Jletm  maHHOro  TMma  OOJAaJarOT  BBICOKOM
YyBCTBUTEIBHOCTBIO, BIIEYATIUTEIBHOCTHIO, 3MOLUMOHAJIBHONW PAaHUMOCTBIO, 3aCTEHYMBOCTBIO U
CKJIOHHOCTBIO K TJIyOOKMM BHYTPEHHUM NepekuBaHusIM. OHHM HYXal0TCs B 0COOEHHO OepekHOM
OTHOIIICHUU CO CTOPOHBI B3pOCTBIX. [Ipu OIarompusTHBIX YCIOBUSX BOCIHTAHUS Y HUX YCIEIITHO
pa3BUBAIOTCSl TaKHe ILIEHHbIE KauecTBa JIMYHOCTH, KakK J0OPOCOBECTHOCTb, OTBETCTBEHHOCTb,
J€IMKAaTHOCTh, BHUMATEJIbHOCTh, JUCHUIIIMHUPOBAHHOCTh M BBICOKAs HPAaBCTBEHHas KyibTypa. K
YHCIy W3BECTHBIX MPEJICTaBUTENICH MENaHXOJIMYECKOro TeMIlepaMeHTa OObIYHO OTHOCAT Y.
Hapsuna, P. Jlexapra, H. B. I'orons, 1. . Jlesurana u @. [llonexa.

[To manapiM A. 1. KpakoBckoro, y nmereil ¢ METaHXOIMYECKUM TEMIIEPAaMEHTOM Haubosee
4acTO MPOSIBISIETCA OKOJIO JIBAALATH TUMUYHBIX NCUXOJOTMYECKUX MPU3HAKOB, Y XOJEPUKOB —
IIECTHA/IATh, Y CAHTBUHUKOB — ABAJAIATh OJIUH, a Y (JIETMAaTUKOB — CEMHA/ILIATh.

Crnenyer MOAYEPKHYTh, YTO HE3aBUCHMO OT THITA TEMIIEpaMEHTa KaXKIblii peOCHOK o0amaeT
3HAYUTEJIbHBIM IOJOKUTEIbHBIM JMYHOCTHBIM MOTEHLIMAIOM. 3ajaya IeJarora COCTOMT B TOM,
YTOOBI BBISIBUTH 3TH CUJIBHBIE CTOPOHBI, ONEPEThCS HAa HUX B BOCIHUTATEIILHOW pabOTe U CO3/AaTh
yCIIOBUS 711 (JOPMUPOBAHUS COLMANTBHO 3HAYUMBIX Ka4eCTB JMYHOCTH. B TO ke Bpems ommOKku B
BOCIIUTAHUU CIIOCOOHBI MPUBECTU K TOMY, YTO AaXKE MOJOKUTEIbHBIE 33IaTKH MOTYT TOJYYHTh
HeXelaTelbHOe HampaBlieHue pa3BuTHs. MeHHO moaToMy 3(QQEKTUBHOCTH BOCIUTATEIBHOTO
mpoiecca BO MHOTOM OMNpeneNnsieTcs MpoQecCHOHAIBHOW KOMIIETEHTHOCTBIO —Tefarora |
MOCJIEI0BATENIbHOM peann3alueil NpUHIUIA UHAUBUAYaJIbHOTO MOAX0/AA.
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CrnenyeT mOoIYEpPKHYTh, UTO MPOSBICHUE AKTUBHOCTH, IMOLIMOHATLHOCTH M YHEPTUYHOCTH Y
JeTell ¢ XOJIepUUeCKUM TeMIIePaMEHTOM, >KU3HEPAJOCTHOCTH M OOIIMTENIBHOCTH Y CAHIBUHUKOB, a
TaKkK€ YYBCTBUTEJIBHOCTHU M PAHUMOCTH Y MEJAHXOJIHUKOB BO MHOI'OM 3aBUCUT OT YCJIOBHM
BoCHHUTaHMA. TemmepaMeHT onpeesseT UMb JUHAMHUYECKHEe OCOOCHHOCTH MOBEICHUs, TOT1a KaK
HaIpaBJICHUE Pa3BUTHUSl JMYHOCTH (POPMHUPYETCS TOJ BO3JCHCTBHEM BOCIHTAHUS, OOYYCHHS H
COLIMAJIBHOU CpEbI.

et C  XOJIEpUYECKMM  TEMIIEPAMEHTOM  OTJIMYAKOTCS  BBICOKOM  3MOLMOHAJIBHOU
BO30yIMMOCTBIO, MMITYJIbCUBHOCTBIO M TOCTOSSHHOM MOTPEOHOCTHIO B AKTHBHOW JESTEIbHOCTH.
HampoTtuB, nmetu ¢  MENAaHXOJWYECKHMM  TEMIEPAMEHTOM  BCJICJIICTBHE  IOBBIIICHHOM
YYBCTBUTEIHHOCTU U 3MOIMOHAJIBLHOU YS3BUMOCTH TPEOYIOT OCOOCHHO OEpeKHOTO OTHOIIEHUS U
WHJVBUIYaTbHOTO TMEJAaroOrHYecKOro COMPOBOXKIEHUsA. VIMEHHO TO3TOMY JaHHBIE KaTerOpHHU
oOydaromuxcsi B OoiblIel CTENEHH HYKIAIOTCS B pealv3allid NPUHILWIA WHAWBHIYaIbHOTO
MOJIX0/1a.

[lenarornueckas MpakTUKa MOKAa3bIBAET, YTO HEKOTOPbIE €T OTJIMYAIOTCS MOBBILIEHHOMN
JIBUTATEJILHOW aKTHBHOCTHIO. Jla’ke BHUMATENBHO Cliyliasi OOBSICHEHHUE YUWUTENSl WM POIUTENCH,
OHM HE MOTYT JUIMTEIBHOE BpEMsI COXPAaHATh HEMOABUKHOCTb: MEHSAIOT 03y, COBEPIIAIOT
HETPOM3BOJIBHBIC JIBIDKCHHS PyKaMH W HOTAaMH, NPOSBISIOT JABUTATEIBHYIO OECIOKOWHOCTH.
OTtBeuast Ha BOMPOCHI, TAKHE JETH HEPEAKO UCHBITHIBAIOT CUIBHOE AMOIIMOHAIBHOE BO30YXKICHHE,
CTPEMSITCSI OTBETUTH PAHbBIIE APYTUX, BHIKPUKUBAIOT C MECTa, TPOMKO 3asBIISIIOT O CBOEM >KEJIAaHUU
y4acTBOBAaTh B OOCYKICHUH.

Ecnu mopoOHble MposiBIEHUS OCTArOTCs 0€3 rpaMOTHOTrO MEJaroru4eckoro peryupoBaHus,
pEOCHOK MOXKET CTAaHOBUTHCS Pa3JIPAKUTENBHBIM, MPOSBIATH HEIOBOIBCTBO U TOBBIINICHHYIO
AMOIMOHAIBHOCTh. Hampumep, eciii y4uTellb MPeJoCTaBISIET BO3MOXKHOCTh OTBETUTH JIPYTrOMY
YUEHUKY, TaKOH 0OydYaromuiicss WHOTJa HE CIOCOOEH CAep>KaTh CBOM SMOIIMH, HAYWHAET TPOMKO
BBIpXATh MPOTECT WM JEMOHCTPHPYET MPHU3HAKH paszapakeHus. Bo BpeMs caMOCTOSTEIHHOU
paboThl OH MOXET OTBJIEKATh OJHOKIACCHHKOB, CTPEMHUTHCS K MOCTOSHHOMY B3aMMOJCHCTBHIO C
OKpYXaIOIIMMU M TPOSBIATh MOBBILIEHHBIH HHTEpec K AeHcTBUsAM Apyrux aereid. [lomoOHbie
0COOCHHOCTH HamOoJee XapakTepHbl UIsi OOyYalIIUXCS C MpeoliaJaHueM XOJEPUYECKOTO
TeMIIEpaMEHTA.

Bwmecte ¢ TeM BcTpedaroTcsi AE€TH, KOTOPBIE YPE3BbIYaiHO SMOLIMOHAIBHO PEArupyIoT Jaxe Ha
HE3HAYHTENIbHbIE COOBITHs. Tak, coOOIIeHHe yduTess 00 OTMEHE OJHOTO M3 YPOKOB CIIOCOOHO
BBI3BaTh Y HUX OYPHYIO PaioCTh, COMPOBOXKIAIOIIYIOCS IPKUMHU IMOLIMOHATLHBIMH TTPOSIBIICHUSIMH.
Takue netu, Kak MpPaBUJIO, OTIMYAIOTCA BBICOKOM MOTPEOHOCTHIO B JBHKEHHMH, MPEINOYUTAIOT
MOABUKHBIE WTPBI, JIETKO BOBJIEKAIOTCA B KOJUIEKTUBHYIO JIESTENBHOCTh U C TPYJOM HEPEHOCST
JUTUTEIbHOE OTpaHrueHue PU3NYECKON aKTUBHOCTH.

OOyuaromuecst co CIa0bIM THUIIOM BBICIICH HEPBHOUN JEATETHHOCTH HEPEIKO HCIBITHIBAIOT
3aTpyIHEHUS IPU BHITIOJHEHUH CIOKHBIX Y4eOHBIX 3a/laHUM.

Henocrarounass yBEepeHHOCTh B COOCTBEHHBIX CHJIaX MOXET MPHBOJUTh K OTKa3zy OT
BBITIOJTHEHUs pabOThI IpU MepBhIX Heynadax. Eciu mogo0Hble CUTyaluu COMPOBOKIAIOTCS PE3KOM
KPUTHUKOM WM HAaKa3aHWEM CO CTOPOHBI B3POCIBIX, y pEOCHKAa BO3HUKAIOT BBIPAKCHHBIC
OTpHIIaTEeNbHBIE SMOIIMOHATBHBIC MEPEKUBAHUSA, CHUKACTCSI CAaMOOIICHKa U ociabeBaeT yueOHas
MoTuBanus. [loaToMy mpUMeHEHHEe >KECTKMX BOCIUTATEIBHBIX MEP B OTHOIICHUM TaKHX JAeTel
SBJIAETCA MEAArOTUYECKU HEIleeCO0O0Pa3HbIM.

Hetrn ¢ QuerMaTHyecKuM TEMIEPAMEHTOM OTJIMYAIOTCS CIOKOWCTBHUEM, BBIICPKKOH U
SMOLMOHAIIBHON YCTOMUMBOCTBIO. /{a’ke B COCTOSIHUM OTOPYEHMSI WJIM BHYTPEHHETO MEPEKUBAHUS
OHH PEJIKO JEMOHCTPHUPYIOT CBOM YYBCTBA OKpYy> aromuM. Hepeako momo6HbIie 1eTH MPeAnOoYUTaIOT
MEepPEeXKUBATh TPYAHOCTH CAMOCTOSITEIBHO, CKpbIBasi CBOM 3MOLMHU. B CBA3M ¢ 3TUM menaroram u
POAMTENAM HEOOXOAUMO TMPOSBIATH OCOOYI0 HAOMIOAATeNIbHOCTh, CBOCBPEMEHHO 3amedaTh
M3MEHEHHUS YMOLMOHAILHOTO COCTOSTHUS peOeHKa, OIEPKUBATh €r0 U YKPEIUISTh YBEPEHHOCTh B
COOCTBEHHBIX BO3MOKHOCTSIX.
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Ocoboro BHUMaHHs TpeOYIOT oOyuarommecs CO CIa0bIM THUIIOM HEPBHOW CHUCTEMBI H
MOBBIIICHHON YyBCTBUTEIBHOCTHIO K BHEIIHUM BO3/eHcTBUAM. B pabote ¢ HumMu ocoboe 3HaueHue
MIPUOOPETAIOT 3MOLMOHAJIbHAS MTOJIEPIKKA, 100pOKETATENbHOE OTHOILIEHUE, IEAArOTMYECKUI TaKT
U CO3/IaHME TCUXOJOTHYecKH Oe3omacHoi oOpazoBaTenbHOM cpenbl. HenomycTUMBbIMU SBISIOTCS
rpy0OCTb, pe3KkHe 3aMevaHus, YHIDKECHHE JIOCTOMHCTBA JMYHOCTH U YPE3MEPHO CTPOTUE MEpHI
HaKa3aHUs, MOCKOJIbKY OHU CIIOCOOHBI BBI3BaTh Y peOeHKa UyBCTBO TPEBOTH, OOUIIbI, HEAOBEPUS U
OTPULIATEIILHOE OTHOLIEHUE K BOCIIUTATENIO.

Crnenyer y4uThIBaTh U TO OOCTOSITENILCTBO, YTO OCOOCHHOCTH MOBEACHHS JECTEH HE SIBISIFOTCS
HEU3MEHHbIMH. Jlaxke aKTHBHBIH M HMOLMOHAIBHO BO30OYAUMBIH pPEOCHOK B ONPEIECIICHHBIX
KHU3HEHHBIX 00CTOSATENICTBAX MOKET MPOSIBIIATH TACCUBHOCTh, HEYBEPEHHOCTD UJTU MOaBICHHOCTbD.
B cBoto ouepenb, CIOKONWHBIM U ypaBHOBEIICHHBIM 00yYaIOMUNACS 1O BO3JICHCTBUEM CTPECCOBBIX
(hakTopoB CHOCOOECH JAEMOHCTPUPOBATH MOBBIIICHHYIO Pa3apa’kKUTEIbHOCTh U HMOLUOHAIBHYIO
HanpspKeHHOCTh. Clie1oBaTeNIbHO, MEJaroruueckasl OLEHKa JIMYHOCTU JOJKHA OCHOBBIBATHCS HE
TOJIBKO Ha THUIIE TEMIEpaMEHTa, HO M Ha aHalu3e KOHKPETHOM JKM3HEHHOW CHUTyaluw,
MHAUBUAYAIbHOIO OIbITa peOCHKa U YCIOBUIM €ro BOCIIUTAHUS.

CrnenoBatenbHO, MeqaroraM M pOIUTENSIM HEOOXOJUMO MOCTOSHHO COBEPLICHCTBOBATH
METOJIbl BOCIIUTATENIbHOTO BO3/JEMCTBUS, TBOPYECKHM NOAOMpas HX C YYETOM XapakTepa,
TeMIIEpaMEHTa, MHANBUIYAIbHO-TICUXOJIOTHYECKUX U BO3PACTHBIX 0COOEHHOCTEH KaXKJ0ro peOeHKa.
HenmonyctmMo HMCnonp30BaTh OJHU U TE K€ MEAATOIMYECKHE IPUEMBI BO BCEX BOCIMTATENIBHBIX
CUTYyallMAX, IOCKOJIbKY TOBECHUE JAeTel 00YCIOBICHO PAa3IMUYHBIMU MOTUBAMH, IOTPEOHOCTIAMHU U
BHYTPEHHUMHU TICUXOJIOTUYECKUMU TPUYUHAMH.

WnauBuayanbHbIA MOX0J HEOOXOIUM eIlle U TOTOMY, YTO BHEIIHE OJIMHAKOBBIC MOCTYIKU
JIeTei MOT'yT UMETh COBEPILIEHHO pa3Hble MPUUUHBIL. Tak, cTpeMiIeHHe peOeHKa K YIPSIMCTBY HEPEIKO
00YCJIOBJICHO €r0 JKeJIaHUEM IMPOSBUTH CAMOCTOSITEILHOCTh U HE3aBUCHUMOCTh. B Apyrux ciydasx
oI00HOE TMOBEACHHUE CBSI3aHO C HEMOHMMAaHHEM CMbICTIa TpeOOBaHHUM B3pOCIBIX, Upe3MEpPHON
YCTAJIOCTHIO, SMOLIMOHAIBHBIM IIEPEHANPSKEHUEM WM MPOTECTHOM peaklMell Ha HECIPABEIJINBOE
OTHOLIEHWE CO CTOPOHBI POAMUTENEW W menaroroB. MHoraa mpUYMHOM YHPSMCTBA CTAHOBUTCS
ype3MepHasi pPOAMUTEIbCKash ONeKka WM C(HOPMHUPOBABILASCS MPUBBIUKA JOOMBATHCS >KEJIAEMOI0
MOCPEJICTBOM OTPULIATENBHBIX (POPM MOBEACHHUS.

[TosToMy mpu OpraHu3aIM BOCIIUTATEIbHON pabOThI negaror 00s3aH YUUTHIBATH HE TOJIBKO
0COOEHHOCTH MOBEACHHS 00y4aroIIerocs, HO ¥ MPUYMHBI UX BOZHUKHOBEHUS. TONBKO TaKOM MOAX0.T
MO3BOJISIET MIPABUIIBHO OIPEJCIIUTh COIEPKaHUE U CIIOCOOBI TIEIarOrnYeCKOro BO3/ICHCTBHUSI.

[TpakTHueckue HaOMIOACHUS CBUIIETENBCTBYIOT, YTO JETH C MPeolaaHueM XOJepUYeCcKOro
TEMIEPAMEHTA OTJIMYAIOTCS IOBBIIIEHHOW JBUTATE€IbHOW AKTUBHOCTBIO M SMOLMOHAJIBHOU
B030yIUMOCTBIO. Jlake BHUMATENbHO CiTylIasi OObSICHEHUS YUUTENs, OHU YaCTO HE MOTYT COXPAHSITh
HEMNOJIBUKHOCTb. MEHSIOT IOJIO)KEHUE TENa, COBEPIIAIOT HENPOU3BOJIBHBIE IBHKEHHUS PYKaMHU U
HOT'aMH, CTPEMSTCS IEPBBIMU OTBETUTH HA MIOCTABJICHHBIN BOIIPOC, HEPEIKO BBIKPUKUBAIOT C MECTA
U TIPOSIBIISIIOT BBIPAXKEHHYIO YMOLIMOHAIBHYIO PEAKIIHIO.

Ecnu mnemaror cBOeBpeMEHHO HE HampaBlseT aKTUBHOCTh TaKUX OO0ydarolmmxcs B
KOHCTPYKTUBHOE pYyCJIO, OHM MOTYT HCIBITBIBATh Pa3APAKEHHUE, MPOSBIATH HEIOBOJIBCTBO H
SMOILIMOHANBHYIO HeCcIep>KaHHOCTh. BO Bpemsi caMoCTOSITeNbHOM paboThl MOJOOHBIE IE€TH YacTo
OTBJICKAIOTCSI CaMU U OTBJIEKAIOT CBOMX OJHOKJIACCHUKOB, NPOSBIISAIOT IOBBIIICHHBIN HMHTEPEC K
NEATEIIbHOCTH OKPYXAIOIIUX U CTPEMSTCS IOCTOSTHHO HAXOJUTHCS B LICHTPE BHUMAHMSL.

Hapsny ¢ 3TUM BCTpedaroTcsi IeTH, KOTOpble OypHO pearupyroT Jake Ha HE3HAYMTEIbHBIC
coObITud. Jlto0oe mpusTHOE COOOIIEeHNEe, HAIPUMEpP OTMEHAa OJHOTO U3 YPOKOB, BBI3BIBAET Y HUX
SIPKUE SMOLMOHAJIBHBIE MPOSBICHUS, CONPOBOXAAIOIIUECS PAAOCThIO, OKUBIECHUEM U BBICOKOHN
JBUTATEIbHON aKTUBHOCTHIO. OHU MPEANOUYNUTAIOT TOABUKHBIE UTPHI, IIJI0OXO MEPEHOCAT JJIUTEIBHOE
OTpaHUYEHHUE IBUKCHUH U OTIMYAIOTCS BEICOKOH MOTPEOHOCTHIO B OOIICHUH.

WNuyto rpynmy cOCTaBiSIOT JETH CO cla0blM TUIIOM BBICIICH HEPBHOM MEATEIHHOCTH.
BoinonHeHne CIOKHBIX y4eOHBIX 3aJaHUM HEPEIKO BBI3BIBAET Y HUX YYBCTBO HEYBEPEHHOCTU B
coOcTBeHHBIX cuiax. CTONKHYBIIMCH C TPYJHOCTSMH, OHM MOTYT OTKa3aThCS OT BBITIOJHEHHS
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3aJaHMs, a PE3KUe 3aMeuaHHs WM HaKa3aHWS CO CTOPOHBI B3POCHBIX MPUBOAAT K TIIyOOKHM
SMOILIMOHAJBHBIM MEePEKUBAHUAM, CHIDKEHHUIO CAMOOLICHKH U YTpaTe yBEepeHHOCTH B cebe. B cBsizu ¢
3TUM NPUMEHECHHUE CTPOTUX HAKA3aHUM B OTHOLIEHUH TAKUX JETEH IMeIarorndyeCckyu HEOnpaBIaHHo.

Ob6yuatomiuecs ¢ prerMaTuyecKuM TEMIIEPAMEHTOM OTJINYAIOTCS CIIOKOWCTBUEM, BBIIEPKKON
Y AMOIIMOHAIBHOW YCTOHYMBOCTHIO. JlaXke TiepekuBasi OrOpUYCHHUE WM BHYTPECHHUN KOH(IIUKT, OHU
PEOKO OTKPBITO MPOSBIISIIOT CBOM 4yBCTBa. [l0aTOMy memarory m poauTensiM Ba)KHO BHUMATEIBHO
Ha0J110/1aTh 3a YMOLIMOHAJIBHBIM COCTOSIHUEM TaKUX JI€TEH, CBOEBPEMEHHO OKa3bIBAaTh UM MO/JIEPIKKY
U YKPEIUISTh UX YBEPEHHOCTh B COOCTBEHHBIX BO3MOKHOCTSIX.

Oco0OeHHO OepeKHOTO OTHOIICHHUS TPEOYIOT JETH CO CIIa0bIM THUIIOM HEPBHOW CHCTEMBI H
MOBBIIICHHON SMOIIMOHATBHON YyBCTBUTEIBHOCTHIO. B pabote ¢ HUMH HEOOXOUMO UCTIOIB30BATh
METO/Ibl IMOJAJIEP>KKH, JOBEPUTEIILHOTO OOILIEHUS M IMEeJaroruyeckoro Takra. ['pydocTh, yrpossl,
YHU)KEHUE JOCTOMHCTBA JIMYHOCTH, PE3KUE 3aMEYaHusl U YPE3MEPHO CTPOTME HAaKa3aHUs HE TOJIBKO
HE JIOCTUTAIOT BOCIIUTATEILHOM 11€JIH, HO ¥ CTIOCOOHBI BBI3BATh YYBCTBO OOHIbI, TPEBOTH, HEJOBEPHSI
Y OTPULIATEJILHOE OTHOLIEHUE K BOCIIUTATENIO.

Crnenyer yunuThIBaTh, YTO OCOOEHHOCTH MMOBECHUS peOEHKa HE ABJISIOTCS TOCTOSIHHBIMU. J{axe
AKTUBHBIM ¥ YMOLIMOHAIIbHBIN 00yUYaIOIUIACs B ONIPEAEIEHHBIX KU3HEHHBIX 00CTOSITENICTBAX MOKET
CTaTh NACCUBHBIM U 3aMKHYTHIM. B CBOIO o4epenb, CIIOKOWHBIN M YpaBHOBEIICHHBIN peOCHOK IO/
BO3JICHCTBUEM  HEOJArompusATHBIX  (AKTOPOB  CIOCOOEH TPOSBIATH  Pa3ApaKUTEIbHOCTD,
SMOLMOHAIBHYIO HAIIPSLDKEHHOCTh U HECIEpKaHHOCTh. [103TOMyY nmenarorndeckast OLieHKa JJUYHOCTH
JIOJ’KHA OCHOBBIBAThCSI Ha BCECTOPOHHEM aHAllM3€ WHAMBHAYAIbHBIX OCOOCHHOCTEH pebeHka u
KOHKPETHOM XKU3HEHHOW CUTYal1H.

TakuM oOpa3om, Menarord U POAUTENH TOJDKHBI TBOPUYECKH HCIIONIB30BATh Pa3HOOOpa3HbIE
METObl BOCTIMTAHHS, YYUTHIBAsS WHAUBUAYaJbHbIE OCOOCHHOCTH KaXIoro pedenka. OmHol w3
HauOoJee pacmpoCTPaHEHHBIX OMTMOOK BOCIIUTAHUS SIBISIETCS CTPEMIICHHE HEMEIJICHHO YCTPAaHUTh
HeXellaTelbHble MPHUBBIYKKM pedeHka. OnHAako H3MEHEHHE TNPUBBIUEK MPEJCTaBIsIET CcoOOi
JUIUTETIbHBIA M TOCJIEIOBATENbHBIN TMeJaroruueckuil Mmporecc, TPeOYIOMUil CHCTeMaTHIEeCKOMH,
L[eJIeHANpPaBIeHHON U TePIEeINBON pabOTHI.

B BocnuTarenbHOW JEATENIBHOCTH CIEAYET OTKa3aTbCsi OT METOHOB, YHIKAKOLIUX
YeJIOBEYEeCKOe JIOCTOMHCTBO pebOeHka. HenmomyctumpiMu — SBISIIOTCS  Tpyboe  oOpalieHue,
OCKOpOJIeHUsI, YHW)KCHHE IJIMYHOCTH, a TaKkkKe AaKIEHTUPOBAHHWE BHHMAaHHUA Ha (U3HMUECKHX
HEJ0CTAaTKaX, OCOOEHHOCTSX BHEIIHOCTH WJIM HWHBIX HMHIWBUIYAJIBbHBIX OCOOEHHOCTSIX
00ydaroIerocs, CrHOCOOHBIX NPUYMHHUTH €My ICHUXOJOTHYeCKyto TpaBMmy. [logo0HBIE METOMBI
MIPOTUBOpPEYAT TYMAaHUCTUYECKUM MPUHIMIIAM COBPEMEHHOM MEJaroruku U OTPULATEIBHO BIUSIOT
Ha (OpPMHUPOBAHUE TUYHOCTH peOCHKA.

CrnenoBartenbHO, 3pPEKTUBHOCTh BOCIUTATEIHLHOTO MPOLECCa ONMPEAEISIeTCsS HE )KECTKOCTHIO
MeJarornyeckoro BO3AeHCTBs, a HAyYHO 00OCHOBAaHHBIM HHIUBUYaIIbHBIM ITOAXO0/I0M, YBOXKEHUEM
JUYHOCTH peOeHKa, YYEeTOM €ro ICHUXOJOTHYECKHMX OCOOEHHOCTEH M CO3/aHHMEM OJIaromnpusiTHOM
00pa30BaTeNIbHON Cpebl, 00ecIeunBaloIel OJTHOIICHHOE pa3BUTHE 00ydaroIerocs.

WuauBuayanbHbIi 0aAX01 0c00eHHO 3(PPEeKTUBEH B TEX CIIydasiX, KOTJa MeJaror onupaeTcs
Ha TOJIOKUTEJIbHBIE KauecTBa JTUYHOCTU peOeHKa. OIHAKO BBISIBUTH CHJIBHBIE CTOPOHBI KaXJI0TO
oOyuJaromierocsi He Bcerja ObIBaeT JIETKO, MOCKOJIbKY OHHU J1aJIeKO HE BCETJa MPOSBISAIOTCS Cpa3y U
TpeOyIOT BHUMATEIBHOTO TIeJarOTMYECKOTr0 HAOII0ICHHS.

OpnHolt U3 XapaKTepHBIX OCOOEHHOCTEH JeTel U 0OCOOCHHO MOAPOCTKOB SIBIISIETCS Pa3BUTOE
YyBCTBO COOCTBEHHOI'O IOCTOMHCTBA U CTPEMJIEHUE COXPAHUTh caMoyBakeHUe. OHU BBICOKO LIEHST
YBOXHUTEIFHOE OTHOIICHHE K ce0e M CTPEMSTCS 3allUTUTh CBOIO JIMYHOCTH OT HECHpPaBEeIJIMBBIX
OLICHOK. VIMEHHO mO03TOMY OIOpa HAa YYBCTBO COOCTBEHHOrO JOCTOMHCTBA OOYyYarolerocs
3HAYUTENIBHO MOBBIMAET 3P(PEKTUBHOCTh BOCIIUTATEILHOTO BO3ACHCTBHUS.

BaxHBIM yCITOBHEM yCTICIITHOTO BOCITUTAHMS SIBIISIETCS TAKXKE IOBEPHE K pEOCHKY, B TOM YHCIIS
K TOMY, KTO JOIyCKAaeT HapylIeHHs IUCUUILIMHBL. [IposiBI€HHOE MenaroroMm a0BEpUE HEPEIKO
CTaHOBUTCS I TAKOTO 00Yy4aronIerocsi CUiibHbIM HPaBCTBEHHBIM CcTUMYJIOM. OCcO3HaBasi OKa3aHHOE
eMy JoBepue, peOCHOK HAaYMHAET KPUTHUYECKU OLIEHUBATh COOCTBEHHOE IOBEACHUE, CTPEMUTCS
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OTIpaBlaTh OXKUIAHMSA TIEIarora ¥ U3MEHHUTh CBOE OTHOIICHHE K BBITIOJIHEHUIO 00s13aHHOCTEH. Tem
caMbIM JIOBEpHE CTAaHOBUTCS JAECHCTBEHHBIM CpPEICTBOM (DOPMUPOBAHMUS OTBETCTBEHHOCTH U
CaMOKOHTPOJIA.

Bce nepeuncrneHHble crnocoObl  NEJAarorM4eckoro  BO3JACHCTBHA  JOCTHralOT — CBOEH
3¢ GEKTUBHOCTH JIUIIB MPU YCIOBUH MOCIIEAOBATEIILHON peaIn3alui MHINBUAYAIFHOTO MOIX0/a.
CrnenoBaTenbHO, YCIEIIHOCTh BOCHMTATEIbHOW pabOThl BO MHOI'OM ONpeAenseTcs TIIyOOKHM
3HAHUEM BO3PaCTHOM M  NEAArOTMYECKOM  IICHXOJIOTMM, ITIOHUMaHHEM HMHAUBUAYAJIBHO-
IICUXOJIOTHYECKUX OCOOEHHOCTEH OO0YyYarolIMXCs M yMEHHEM BbIOMpaTb METO/Jbl BOCIUTAHUS B
COOTBETCTBUH C KOHKPETHOM MEIarorn4ecKor CUTyaluen.

He MeHee Ba)XHBIM YCIIOBUEM SIBIISIETCS CIIOCOOHOCTD I€Jarora CBOEBPEMEHHO paclio3HaBaTh
SMOLIMOHAJIBHOE COCTOIHUE pedeHka. B mponecce BocnuTaHusi HEOOXOUMO YUUTHIBATH HE TOJIBKO
YCTOMUYUBBIE 0COOEHHOCTHU JJMYHOCTH, HO U BPEMEHHBIE IICUXHUUYECKUE COCTOSIHUS, BO3HUKAIOIINE O]
BJIUSIHUEM PA3JIMYHBIX KU3HEHHBIX OOCTOATENbCTB. OCOOEHHO BAa)XKHO MOHUMATh INEPEKUBAHUS
JieTel, CBA3aHHbIE ¢ HEOIAronpUATHBIMU COOBITUSAMH, IOCKOJIBKY UMEHHO B TaKH€ IEpUO/Ibl OHU B
HauOOJbIIEH CTENEHHN HYX/Ial0TCS B MOIJEPKKE, IOHUMAHUU U Me1aroruueckoi MOMOIIIH.

[TosToMy OT meiaroroB 1 poauTenei Tpedyercs yMeHue NOHUMaTh BHYTPEHHUI MUp pedeHKa,
€ro 4yBCTBAa, NEPEKMBAHUSA, MOTHBBI IOBEACHUS M MOCTYNKOB. BO MHOrMX ciydasx IeTH He
BOCIIPUHUMAIOT TpeOOBaHMs B3pOCIBIX HE MOTOMY, YTO HE JKEJAIOT UX BBIIOJHATH, @ MIOTOMY, YTO
B3pPOCJIbIE HEJIOCTATOYHO IMOHUMAIOT MX 3MOILMOHAIBHOE COCTOSIHUE, MMOTPEOHOCTH U OCOOEHHOCTHU
IICUXUYECKOI'0 Pa3BUTHS.

Crnenyer OTMETUTh, YTO NMO3HAHNWE BHYTPEHHEr0 MHUpa peOeHKa MPeICTaBIsIeT COOON OHY U3
Hauboyiee CHOXKHBIX 3a7ad TeJarornyeckoil nesTenbHOCTH. JIMYHOCTH peGeHKa IOCTOSTHHO
pa3BHUBaeTCs, U3MEHSIOTCSL €r0 MHTEPECHI, MOTPEOHOCTH, MUPOBO33PEHHE, IMOIIMOHANIbHAS cdepa U
xapakrep. IMeHHO 103TOMy HEIOIIYCTUMO OLIEHHUBATH MIOCTYIIKU JIE€TEW UCKIFOYUTENIBHO C TO3ULIUU
JKU3HEHHOT'O0 OIBITa B3pOCIOro 4YesoBeka. Ilemarormyeckass OlleHKa JOJKHA OCHOBBIBATHCS Ha
3HaHUU 3aKOHOMEPHOCTEN BO3PACTHOI'O U IICUXUYECKOIO Pa3BUTHS JIMYHOCTH.

OpHol U3 pacnpoCTpaHEHHBIX OIIMOOK BOCIIUTAHUS SIBISIETCS HEJIOOLIEHKA POJIM BO3PACTHBIX
3aKOHOMEPHOCTEW Tcuxuueckoro pas3Butus. IloBeneHue pebeHka oOmpenensercss HE TOJBKO
BOCIIUTAHHUEM U YCIIOBUSIMU CEMEMHOMN KU3HU, HO U YPOBHEM €ro (PU3MUeCKOro, MHTEUIEKTYalIbHOIO
U SMOIIMOHAJILHOTO pa3BUTUsA. Ecau meparoruueckue TpeOOBaHMS HE COOTBETCTBYIOT BO3PACTHBIM
BO3MOKHOCTSIM 00Yy4aroIIerocs, 3T0 HeM30€KHO MPUBOJUT K BOZHUKHOBEHUIO KOH(DIUKTOB MEXKAY
B3pOCJIBIMU U JI€TBMH.

B3pocneiM HE00XOIMMO MOHMMAaTh, YTO BBICOKAs [BUTATENIbHAs AKTHUBHOCTH SIBIISETCA
€CTeCTBEHHOM BO3pacTHOM mOTpeOHOCThIO pebeHka. CrTpemiieHHEe K  JBIDKEHHUIO, WIPE,
UCCIICIOBAaHUIO  OKPYJXKAlOIEro  MHpa M SMOLMOHAJIBHOMY  OOLIEHHIO  OOYyCIIOBIEHO
3aKOHOMEPHOCTSIMH €ro (PU3MOJOTMYECKOr0 W TCHUXMYECKOTo pa3BuTus. [loaTomy upe3mepHbie
OTPaHMYECHUS, IIOCTOSIHHBIC 3alpeThl W HENPEPBIBHBIA KOHTPOJIb OTPHULATENBHO BIUSAIOT Ha
HMOLIMOHAIBHOE OJ1aronoiy4re peOeHKa U MOTYT BBI3BIBaTh MIPOTECTHBIC ()OPMBI TTOBECHHUS.

Crnenyet NOMHUTB, YTO MOJIHOLIEHHOE Pa3BUTHE JJUYHOCTH HEBO3MOXKHO 0€3 MOJOXKHUTEIbHBIX
SMOLUH, OOIEHUs, UTPHl U AKTUBHOTO OTAbIXa. VIMEHHO pamocTh, YyBCTBO YAOBIETBOPEHUS U
BO3MOKHOCTh CBOOOJHOW J€SATENBHOCTH CO3Jal0T OJaronpusTHbIE YCIOBUS Ui YKPEIJIeHUS
(U3NIECKOTO U TICUXMYECKOTO 3I0POBbSI peOEHKa, a TaKkkKe CIOCOOCTBYIOT €ro TapMOHUYHOMY
Pa3BUTHIO.

CrnenoBarenbHO, 3a/1a4a MeJarora 1 poanuTeNel 3aKkaodaeTcs He B Ype3MEPHOM OTPaHUUYEHUN
€CTECTBEHHOM aKTUBHOCTH JIETEH, a B €€ Pa3yMHOM OpraHu3aliy 1 Ie1arornyecku 1eecoo0pasHoM
HampaBlieHHU. Takol MOAXOJ MO3BOJISET COXPAaHUTh ICUXOJOrMYecKoe Onaromnonydue peOeHKa,
crocoOCTBYeT (OPMUPOBAHHIO €ro JMYHOCTH U O00ECHeurMBaeT BBICOKYIO A(PHEKTUBHOCTD
BOCIIUTATEIBHOIO MpoLecca.

IIpoBeneHHBIN aHaIU3 I03BOJIAECT CHAEIaThb BBIBOA O TOM, YTO WHIWUBUIYAJIbHBIA ITOAXOL
SBIISICTCSI OTHUM W3 KJIFOUEBBIX NMPUHIUIOB 3(P(EKTUBHON BOCHHUTATEIBHOW JEATEIBHOCTH. YUeT
WH/IMBU/YaIbHO-TICUXO0JIOTHYECKHX OCOOEHHOCTEH oOyuarommxcs obecriedynBaeT Oojee riryOokoe
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MIOHMMAHHUE HUX TOBEJCHUS, MOTUBOB M SMOILMOHAJIBHOI'O COCTOSIHUS, YTO, B CBOIO OYEpEnb,
MI03BOJISIET IIeIarory BeIOMpaTh Haubosiee aieKBaTHbIE U Pe3yJIbTaTUBHBIE METObI BOCIIUTATEILHOIO
BO3JICHCTBUS.

VY CTaHOBIIEHO, YTO OBEJICHHE A€TEH U OAPOCTKOB OIPEEIIAETCSI COBOKYIHOCTBIO (DaKTOPOB,
BKJTIOYast TEMIIEPAMEHT, OCOOCHHOCTH BBICIICH HEPBHOW NEATEIFHOCTH, BIUSHUE COLIMATBLHOMN CPE/IbI
U WHIUBUIYaJbHBIA JKU3HEHHBIM ONBIT. B CBA3M C STUM MpUMEHEHHE YHUBEPCaJIbHbBIX
MeIarOTMYECKUX METOIOB 03 yueTa JaHHBIX 0COOCHHOCTEH SABISETCS HEOCTATOYHO d()(HEeKTHBHBIM
U MOXET IPUBOJIUTH K N€arorn4ecKUM TPy IHOCTSIM.

Pesynpratel  MccienoBaHus  MOATBEPXKIAIOT, UTO  HMCIHOJIb30BAaHUE HHAUBUAYAJIbHO-
OPUEHTUPOBAHHBIX METO/J0B BOCIHUTAHUSA, OCHOBAHHBIX HAa IEJAarorMyecKoM JOBEpUH, YBaKEHUU
JUYHOCTH peOeHKa M Olope Ha €ro NOJOXHUTEIbHbIE KadecTBa, CIIOCOOCTBYET Pa3BUTHIO
OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH, 3MOIIMOHAIBHON YCTOMYMBOCTH M COLMAIBHO 3HAYMMBbIX
KaueCTB JINYHOCTH.

Ocoboe 3HaueHne UMEET O0TKa3 OT aBTOPUTAPHBIX M YHUUMKUTEIbHBIX METOJJOB BOCIIUTAHUS,
a TaKkKe YydeT SMOIMOHAIBHOIO COCTOSHMS OOydaroluxcs B IPOLEcce MeAarornyeckoro
B3auMOIeHCTBHs. TOJIBKO 'yMaHMCTHYECKUH U HAyYHO 0OOCHOBAaHHBIN MOJIXO0/ MO3BOJISIET CO3AaTh
0JIaronpusATHBIE YCIOBUS JIJIsl TAPMOHUYHOTO Pa3BUTHS JINYHOCTU peOeHKa.

Takum 00pazom, MHAMBHYAJIbHBIN MOJXOJ BBICTYNAET BaXXHEUIIMM YCIOBHEM IOBBIIICHUS
3¢ (HEeKTUBHOCTH BOCIUTATEIHLHOTO IpoLecca, 00ecnevyeHrs MOIHOUEHHOTO JMYHOCTHOTO Pa3BUTHUS
00yyaromuXxcs ¥ UX YCIEIIHOW COLMaNn3aluy B 0OLIeCTBE.

TakuMm 06pazoM, HHAUBUAYAJIbHBIN OIX0 MIPEICTaBISIET COOOM OAMH U3 OCHOBOIOJIATAIOIINX
NPUHIUIIOB COBpPeMEHHON mnenaroruku. Ero ycnemHas peanu3anus TpeOyeT INyOOKOro 3HaHHMS
BO3PACTHBIX M MHJWBUIYabHO-TICUXOJOTHYECKUX OCOOCHHOCTEM 00yYaroIuXcsi, yBaXKUTEIHHOIO
OTHOIIEHUS K JTMYHOCTU peOeHKa, THOKOro NPUMEHEHUsI METO0B BOCIIUTATEILHOTO BO3ACUCTBUS U
MIOCTOSIHHOTO TEJarornyeckoro TBOpyecTBa. TOJMbKO COUYETaHHE HAYYHO OOOCHOBAaHHBIX METO/IOB
BOCIIUTaHMS, JOBEPUTENIBHBIX OTHOIICHUI MEXIy IeAaroroM M pe0eHKOM, a TaKkKe ydeTa ero
JIUYHOCTHBIX OCOOEHHOCTEH MO3BOJISIET CO3JaTh YCIOBUS ISl TAPMOHUYHOIO Pa3BUTHUS JTHUYHOCTH,
(bopMHpOBaHUS HPABCTBEHHBIX KaYE€CTB U YCIEIIHON COITHAIN3ALIUMH [T0IPACTAIOIIETO TTOKOJICHUS.
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KBAVIMOUKALUAJTYY BOKCUYJIAPABIH PAYH/IIAP APAJIBIK KAJIBIGBIHA
KEJYYCYHYH ®U3UOJOTUAJIBbIK KPUTEPUINJIEPA

OMOPOB TYPJIAJIBI OMOPOBHUY
O MaMJIEKETTUK YHUBEPCUTETHHHH JICHE MaIaHUSATBIHBIH TEOPUSCHI KaHa METOIUKACHI
KaeapachIHbIH JOLECHTH

CEUUTBEK YYJY MYHAPBEK
O MaMJIEKETTUK YHUBEPCUTETHHHH JICHE MaIaHUSAThIHBIH TEOPUSCHI KaHa METOIUKACHI
KaeapachIHBIH OKYTYy4dyCy

CAIIMEB KEHUIIIBEK DPMEKBAEBUY
O MaMJIEKeTTHUK YHUBEPCUTETHUHHH (akyiabTeTTep apanbik Nel neHe tapOus kadenpachlHbIH

OKYTyydyCy

Annomauus. Maxanaoa xeanuguxayusnyy OOKCUyIapOblH Menrdeul WapmulHod payHooap
apanvlik 3¢ anyy Y4ypyHOacvl KAIblObIHA KeAYYHYH (DUIUOTIOSUSNBIK MeXAHUZMOEpU JHCAHA
Kpumepuiiniepu usunioenzeH. JKypoxk-kan mamvlp CcUCMEMACbiHbIH, KAH KYPAMbIHbIH JHCAHA
HEUPOMbIUBIK (DYHKYUSIHBIH KANbIObIHA KELYy OUHAMUKACHL Mandanean. M3un0eenyn maxkcamol —
CNOPMUYHYH PYHKYUOHANIObIK aDANbIH 00beKMUBOYy 06aano020 MyMKYHOYK bepeet (huzuoi0eusivlK
Kpumepuinepou anvlkmoo 60ayn canaiam. M3unoee Hamuliiidcaniapsbl mpeHnepiepee H#ana CHOPmmyK
MeOuyuHa aoucmepune payHooap apaivlk KaiblOblHA KeLyy Canamvli onepamuslyy 6aaioo yuyH
NPAKMUKANBIK KYPaniobl CYHYUmMatim.

Tyiynoyy cezoep: 60kcuy, payHo, KanblOblHA KeAyy, (u3UOL0cUAIbIK KpUmepuiliep, JHCypox
Ka2blubl, 1AKMAM, HeUPOMbIUbIK (DYHKYUSL, adpoOOVK KyOammyyayK.

PHYSIOLOGICAL CRITERIA FOR RECOVERY BETWEEN ROUNDS IN
QUALIFIED BOXERS

OMOROV TURDALY OMOROVICH
Associate Professor of the Department of Theory and Methods of Physical Culture, Osh State
University

SEITBEK UULU MUNARBEK
Lecturer of the Department of Theory and Methods of Physical Culture, Osh State University

SAPIYEV ZHENISHBEK ERMEKBAEVICH
Lecturer of the Interfaculty Department of Physical Education No. 1, Osh State University

Abstract. The article examines the physiological mechanisms and criteria for recovery of
qualified boxers during inter-round rest periods in competition conditions. The dynamics of
cardiovascular system recovery, blood composition changes and neuromuscular function restoration
are analyzed. The aim of the study is to identify physiological criteria that allow objective assessment
of the athlete's functional state. The research results provide coaches and sports medicine specialists
with a practical tool for rapid assessment of the quality of inter-round recovery.

Keywords: boxer, round, recovery, physiological criteria, heart rate, lactate, neuromuscular
function, aerobic capacity.
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bokc — aHa’poOIyK-a’dpoOayK MYHO3[ery adblK IUKIIAK OOJOOTrOH CHOpT TYpy OOy,
CHOPTYYJaH )KOTOPKY HHTEHCUBIYYJIYKTOI'Y KYd-apakeTTepIu KbICKa ME3I'HJI apajIbIrbIH A KaiTanar
aTKapyyHY TaJall Kbuiat. 3aManOar 60KCTO ap Oup payHa 3 MYHOT, all MU payHIJap apaliblK 3¢ anyy
1 MyHeT yOakbITTBI Ty30T. Yuryn 60 CeKyH]] MUMH/E CHOPTYYHYH OpraHM3MU KMHUHKHM payHJAra
KapaTa MaKCUMAaJIyy JECHIIJIe KaJlbIObIHA KEJIUIIN 3apbL.

Paynnnap apanblk KajblObIHA KeJIYY MacejaecH CHOPTTYK (PU3HOJIOTUS MIMMMHIE TEOPHSIIBIK
KaHa MPAKTUKAJIBIK MaaHUTe 33. bup ’karblHaH, MenAell ydypyHAarbl (yHKIMOHAJIIBIK abasibl
00BEKTUBIYY 0aasoo CIOPTUYHYH MYMKYHUYJIYKTOPYH Tyypa 0aanooro, TpeHepre TaKTHUKAaJbIK
YyeuyrM KaObul allyyra MyMKYHIYK OepeT. DKUHYHY JKarblHaH, KajdblOblHA KeJYYHYH (QPU3HOIOTHSIIBIK
MEXaHU3MIECPUH TE€PEH TYLIYHYY aTaillblH JaspABIKTBIH TYIIYMAYYJIYTYH KOTopyJaTyy YIYH HETu3
0O0JTyT KbI3MAT KbIJIaT.

VYuypaarsl WIMMUR afabuATTapAbl Taaa00 OOKCTY (PU3NOIOTHSUIBIK JKaKTaH U3WIIAee1ery Oup
Katap OJIYTTYy KEMYWIMKTEpAW AaHBIKTalT. bupUHUMAEH, JKapbisJlaHTaH OSMIeKTEepAHH
KOIIYJIYTYHI® MEJJEH SMeC, TPEHUPOBKA IAPTHIHAATEl MaalbIMaTTap KOJAOHYJraH. DKUHUUICH,
payHAzap apaiblk Kbicka Mesrmigeru (60 cexyHn) KaiablOblHa Kelyy NMPOLECCTEPH JKETUILEPIUK
JCHII2J1/Ie M3WIACHE 3J€K. YUYHUYIOH, (PU3MOJIOTUSIBIK KPUTEpUIIEp CHUCTEMAchl MpaKTHKala
KOJIJOHYY YUYH YE€HEMICIITUPUIITE€H 3MEC.

Bya makanaHplH MakcaTbl — KBaJuUKaLUATYy OOKCUyJNapAblH payHAIAp apabIK
KaJblObIHA  KEJIYYCYHYH  (DU3MOJIOTHSUIBIK  KPUTEPUMJICPUH  KOMIUIGKCTYY TajlJgo0  JKaHa
CUCTEMAaJIALITHIPYy OOJyI caHajar.

M3NJIA06HYH MATEPUAJIIAPBI )KAHA METOAIOPY

N3unpeere cnopTTyk 4eOepUMIMKTUH KaHJUAATHI XKaHa CIIOPTTYK 4eOep JapakachlHaars! 18—
26 xar apanbIrbiHAarsl 24 6okcuy KaTbluThl. CriopTayIapIblH TaXpelioacs! 6 >kplaaH 12 xelira
yeiinH. M3unnee ciopTTyk Menen UMUTAIMICH MapThIHAA XKYPry3yany: 3 payHaayk (ap Oupu 3
MYHOT) )KeKeMe-KeKe, payH 1ap apaliblk 3¢ anyy 1 MyHeT.

Onueo acnanmapul Hcana Memoooopy:

—XKypexk karbimbl (XKK): kexypexke Tarbutyyuy Polar H10 natuurus konagoHyn y3rysiTykcys
MOHUTOPHHT;

—Kan okcurenanusce! (SpO2): UMIyIbCTYK OKCUMETP apKbLIYY;

—Kan nakratel: Lactate Pro 2 anmapaTel MEHEH payHIJIapJaH KUWHWH KaMWUIAp KaHIbl alnyy
’KOJIy MEHEH;

—Kon yoromyHyH Kyuy (grip strength): nuHamMomMeTp, KOoJl KY4YHYH JJOMUHAHTTHI;

—Peaxuus yOaKTBICHL: 3IEKTPOHAYK PEAKLIHUSIBIK TECT (BU3YalIbIK CTUMYI);

—Kan 6acbIiMbl (CHCTOHMKAIIBIK/TUACTOMKAIBIK): ammapat Omron M3.

MaansiMaTTap cTaTUCTUKAIBIK UTeTyyre SPSS 26.0 mporpammachkl MEHEH KaMChI3IalIbl.
JKBIABIHTHIKTAPIBIH HIIEHUMAYYIAYTY p<0,05 neHr»iuHae GaanaH/abl.

MEJIAEII )KYKTOMYHYH ®MU3UOJIOT MAJIBIK MYHO316MOCY

KypoK-kan mamoip cucmemacovlHblH PeaKyusacol

Ap Oup 3 MYHOTTYK payH[ yUypYyHAa )KYPOK KarbIIIBIHBIH MAKCUMAJJIyy MaaHUJIEpU OPTO 3CeM
MeHeH 178,4 + 6,2 cOK./MUH JIEHIIJINHE KETTH, OyJI MAaKCUMAIIYY JKYpoK KarbimbiHbH (KKMakxc)
94-96% bIH Ty30T. PayHnnyH axelpsiHaH 15 cekynna etkenae KK 162,1 + 7,8 cok./MuH yeinH
azaipl, ann aMu 60 cexkyHn oTkoHAO — 138,6 + 9,3 COK./MUH ACHIIIIMHAC KaTTaJIbl.

Paynnnap apaneik XKKHBIH KaiblOblHA KeNmyy BUIIAMABITHI KBATH(UKALUSHBIH MaaHWIYY
Oenrucu Oomyn scentener. buzauH MaanbIMaTTap KepceTkeHAeH, crnopTTyH debepiepuniae (CYH)
(n=12) KK 60 cexyna nununae opto 3cen MeHeH 42,3 + 5,1 COK./MHH TOMOHJOTeH, ajl SMHU CIIOPT
yebepunnurune tanankepiepae (CUT) (n=12) — 34,7 £ 6,8 cok./MuH rana. byn aiibipMadbLIBIK
CTaTHCTUKANBIK >kakTaH MaaHwnyy (p=0,012) xana a3poOayk KyOaTTYyJIyKTyH JAE€HII3JIUH
YJarbulabIpar.

Cuctonukaneik kaH OacbiMbIHBIH (CKDB) amHamukacel 1a MYHE31YYy YJIATYHY KOPCOTTY:
payHInoyH akelpeiHAa 168,2 £ 11,4 mm cbiM. yer. deiinH sxoropynaran CKb sc amyynyH 60
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cekyHayHaa 142,6 £ 9,8 MM cbIM. ycT. deinH azaiiabl. {uactonukanbik kaH OackiMbIHBIH ([IKDB)
e3repyyJiepy anya Oaiikanran xok: 72,4 £ 6,1 nan 68,9 = 5,7 MM CBIM. YCT. YCHHH.
Tun anyy cucmemacovlHblH 0320PYyA0PY

TuH amyy cHCTeMachlHBIH ©3repyycy — JEereHu, MAallbilyy Yy4YypyHAa JAeM alyyHYyH
BUIAMIAIIGI, TEPEHACIIN >KaHa KaHJAarbl KBIYKBUITCKTHH YOAKTBUIYY a3aiiblll, KUHWH Kaiipa
KaJIbIObIHA KeUIIUH TYIIYHIYPOT.

JKoropky HHTEHCHUBIYYIYKTOTY XYKTOMIOPAO® THH alyy CUCTEMAacChl alpbIKda MaaHMIYY
0oy cananat. M3unneeHyH KbIMbIHTHITBIHAA SPO2 IEHrIIM payHIIap YIypyHIa OPTO 3Cel MEHEH
97,2 +£0,8% Tan 94,6 £+ 1,2% uelinH a3aiiapl. MBIKTBI criopTayiapaa 0y maanu 60 cekynama 96,4 +
0,9% ueliuH KanpIObIHA KEJAM, all SMU TOMOHKY KBATH(PHUKAIUSITYyJIapAblH Oyl KOpPCOTKYYTYH
KaJIBIOBIHA KeNYYCY JKalbIpaak 0oy.

Kannarel OTTerMHUH JEHIIAIMH Te3 KajblOblHA KENTUPYY 3C alyy ME3THIIMHAETH TEPEeHIIECH
’KaHa KbIII THH allyy MEHEH a)KbIPThICHI3 OalmaHpuTyy. M3unneene xoropky KBalupuKaIMLTYy
CHOPTYYJNAPABIH 3C anyy (a3acklHAArsl THH alyy KBIITBHITB OPTO 3cen MeHeH 28,4 + 3,6 TuH
aryy/MuH, OyJ1 YOHOWTY THH ajlyy apKbUIyy ra3 allMailyyCyH HaThIKAITyy KYPry3YYT'® MYMKYHIYK
Oeper.

Kan ouoxumusacelnvin 0320pyynepy

JIaKTaTTBIH JKBIHAIBIIIBI dKOTOPKY HHTEHCHUBAYYJIYKTOTY aHAPOOIYK KYKTOMAYH aKbIparbic
HaTBIKAckl 00Nyn caHanar. bU3nuH M3MIIeene KaH JIAKTaTHIHBIH KOHIIGHTPAUMsICHl 1-payHInaH
kuiiuH 8,4 £ 1,6 mmon/n, 2-paynaas kuiine 11,7 + 1,9 mmon/n sxana 3-payHaaan kuiina 13,2 + 2,1
MMOJI/JT JCHIDIIHH/E KaTTaJIbL.

MaaHWwnyy >KbIMBIHTBIK — payHAAap apainblk 60 CcekyHama JIakTaT KOHIICHTPAIHSICHI
TOMOHJIOTOH KOK, TECKEpUCHUHYE, OUp a3 MKOropylalT ke TypyKTyy OoioH kanaT. Byn keicka ac
aJIyy ME3THJIM KHCIIOPOJICY3 3aT aJIMAIlyyHYH HETHU3TH — CYT KHCIIOTAaChlH — HEUTpaJIallThIpyyTa
KETHILEPIUK IMEC IKEHIUTUH TACTHIKTANT. J[eMeK, TaKTaTThIH JEHIIIN payHAIap apablK KbICKa
MOOHOTTYK KaJBIOBIHA KEITYYHYH 3MeC, KYMYJISITHBIHUK >KYKTOMJIYH WHIAMKATOPY OOIYIl KbI3MAT
KbLIAT.

PAYHAJIAP APAJIBIK KAJIBIBBIHA KEJIYYHYH ®U3NOJIOT UAJIBIK
KPUTEPUIJIEPU
Kypok Kazvlubinbln Kpumepuiiiepu

XKypry3yireH M3WIeeHYH jkaHa aJa0MATTapIblH TAJJ00CYHA TasHBIN, PAayHIIap apajblK
KanbIObIHA KENYYHYH HEru3rd (U3HONOTUSIIBIK KPUTEpHiliepy aHBIKTanAbl. Kypek Karbllibl
OOIOHYA KPUTEPHUIIEp TOMOHKYYO KITacCU(DUKAIIHSIIAH B

Kakurel kanbiObiHa kenyy: KK 60 cexynnna JKKmake TeiH 75% TeH ToeMeH (OpTO 3cen MEeHEH
<145 cok./mMuH).

Oprouo kansiobiHa Kenyy: KK XKKmaxkc teia 75-85% apanbirsinaa (145-162 cok./Mun).

Hauap kansiopina xenyy: XKK XKKwmaxc tein 85% Tten sxoropy (>162 cok./mMuH).

Kanbi6siaa kenyy uaaexcun (KWN) acentee dhopmymachr:

KU = OKKpaynnnyn asrst — XKKac anyynyHs asrsr) / 2KKmake x 100%

KU > 20% — xoropky KajblObIHa KeTYy KyOarTyyiyry;

KU 12-19% — opTo4o aeHr31;

KU < 12% — TemeH kanbIObIHA KENYY KyOaTTyyiIyTy.

buznun m3unneene cnopt yedepnepunae KU opro scen menen 23,7 + 3,4% apl, aix sMu CriopT
yeOepunnurune tanankepiuepae (CUT) nenrasnungeru crnoprayiapAsiksl 18,2 + 4,1% nbl Ty3ay
(p=0,008).

Heiapomvluvlk hynkyuanvin Kpumepuiiiepu

Heifipompimibik ~ QyHKIUsIHBL  6aanioo  KayiblObIHA  KEJNYYHYH —cCamaThlH  OOBEKTUBAYY
YarbUIIBIPYYHYH MaaHuiyy koiy. Koia 4oloMyHYH NHHAMOMETpUS MEHEH ©JIYOHIeH KYUYHYH
JTUHAMHUKACHI MEJIJICI YIYPYH/Ia (PU3UKAIBIK YaPUOOHY aKBIH YarbUTABIP/IbL.
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l-payHIIaH Myp/ia ©T49eHTeH OamTanred Maanu 52,4 + 6,8 Kr kKaObUT aJbIHABL. |-payHanaH
kuiinH 48,6 = 7,1 kr (93%), 2-paynanan kuitnn 45,1 + 7,4 xr (86%), 3-paynnnan kuiiun 42,3 + 7.9
kr (81%) Gommy. Omony MeHeH Owpre crmopt yabepiepunne (CHU) payHmmap apaiblk KY4YTYH
KaJIBIOBIHA KEJIYYCY OpTO 3cen MeHeH 1,8 + 0,6 Kr 1161, ciopT yebepursurune Tanankepiepae (CUT)
0,9 £ 0,4 xr b1 TY31Y.

Busyanapik peakiins yOaKTBICBIHBIH KPUTEPUUIICPHU:

—Kaxkmbl kanpIObIHA Kelyy: peakiusi yOakThIchl Oamtanrsid MaaHuHeH 10% TeH a3bipaak
xoropynarat (< 230 mc);

—Optouo: 10-20% >xoropynaran (230-264 mc);

—Hauap: 20% TeH ambIk sxoropynarat (> 264 mc).

buznun m3unneene cnopt uedepnepaut (CY) peakiins yOaKTHICHI MENJIEII asiKTaraHaH KHUH
198,4 £ 18,2 mc aen 224,6 = 21,3 MCc Ke YeHUH KOTOPYJAIbl, aJl MU CIIOPT UYEOEPUUITUTHHE
tanankepiaepae (CUT) 204,2 £ 19,6 mc ten 248,7 + 24,1 Mc Ke yelinH.

Kan oxcuzenauusacolnsin Kpumepuiinepu

SpO:zHBIH IEHIIAIIH:

—Kaxmibl kKanplObIHA KeTyy: > 96%;

—Optouo: 93-95%;

—Hauap: < 93%.

OxcureHaIsiHBIH T€3 KaIBIObIHA KETYYCY JKOTOPKY adpO0ayK MYMKYHUYJTYKTOPAYH Oenrucu
6omyn cananaT. MakcuMannyy KbiakbiiTek kepekreecy (MKK) menen SpOqHbIH KaslbIObIHA KeNTyY
BULIAMIBITBIHBIH OPTOCYHIA KOTOPKY Koppessiius Tadbbuiast: 1=0,74, p<0,001.

Komnnexkcmyy 6aanoo kpumepuiiiepu

Kexeue xputepuiliepu KOMIUIEKCTYY CHUCTeMara OWPHUKTHPYY MakcaThiHaa PayHmpnap

apasbik Kanpiosiaa Kenyy Maaexcu (PAKKHW) ummrenun YbIKTHI:

beayk Tymynaypme JAunana3zon/ Caamak
PAKKHA Paynnnap apanbik kanpiObiHa Kenyy uHaekcu | Kommnekeryy
KOPCOTKYY
®opmyna PAKKH = (KWxx x 0,40) + (KHcno: % 0,30) —
+ (KM % 0,30)
KW xxk KK GoroHva KasbIObIHA KEJYY HHACKCH 0-100
KHcno: SpO: 6oroHuYa KaJibIObIHA KEJIYY UHAEKCH 0-100
Kamd Heiipompimbeik ¢yHKIms O0roHYA KalbIObIHA 0-100
KeIyY UHAEKCH
KWk canmarsl JKasnmbl MTHASKCTErH YayLly 0,40 xe 40%
KHWcno: canmarst | JKanmnbl MHAEKCTETH YIIYITY 0,30 xxe 30%
KWum$ canmarsl | XKanmbl HHAEKCTErH YIyITY 0,30 xe 30%
PAKKMH nenrniaepu
PAKKU maanucu baanoo neHrasnm
70 xaHa aHJaH KOropy ’Koropky neHr?»ia
50-69 OpTO40 JIeHr331
5016H TOMOH Hauap nenrsan

Crnopt uebepnepunae (CH) PAKKU >xpIABIHTBITBI OpTO dcen MeHeH 74,8 + 8,2 6oy, criopT
yeOepunnurune tanankepaepae (CUT) (61,3 + 9,7) cratuctukanblk *kakrtaH MaaHwiyy (p=0,003)
arbIpMaJiaH/Ibl.

JKBIMBIHTBIKTAPJIBI TAJIKYJIOO
ZKypoK-kan mamoip cucmemacovlHblH HCOON PEAKUUACLIHbIH 0320401YKMOPY
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AJBIHTaH MaaJlbIMaTTap MypAarbl U3WI11e6J6pAYH KbIHBIHTBIKTAPbl MEHEH JKaJIIbICBIHAH AaJl
kenet. Kpuctunu xana 6amkanap (Cristini et al., 2021) 6oke 6oronua CUnapaa Menaen yaypyHaarsl
optouo KKcel dKKmakc TeiH 85-95% yernnne sxeHuH aHbIKTalIKaH. buzinH maansmvarrapaa (94—
96%) can Oup a3 xoropypaak, Oyl MeJNJell IIapTTAPbIHBIH WMUTAIMICBIHBIH KOTOPKY
PEATUCTTYYIIYTYH K€ CIIOPTUYJIAPIbIH )KOTOPY KBATN(UKAIUSACHIH YarbUIIBIPHIIIEI MYMKYH.

Paynnnap apansik 60 cexynnna XKKubiH opto scen meneH 40 y/MUH KeM TyIIymy — OU3IuH
*aHa Oallka aBTOPJIOPAYH MaajbIMaTTapbIHBIH JKajlbl TEeHACHUUACHL. bupox Oyn xoom
WHIMBUYAJlyy KaKTaH KeHUPH Juana3oHao (28—56 cok./MUH) e3repyI Typart, Oy O0KCUyIapabH
(U3HONOTUSUIBIK KaHa TPEHUPOBKAJIBIK a0aJIbIHBIH ap TYPAYYIYT'YH Yarsuiasipar [ 1, 4].

Xoropky a’pobayk KyOarTyyinyKka 33 OOKCUyIap bUIAaMblpaak KajblOblHA KEJET, aHTKEHU
anapiblH )KYPOrYHYH COKKY KeJIeMYy YOHypaak >kaHa Oapopelentopiyk pediaekcTepu xKakKiiblpaak
UIITeHT. Byn e3reuyeiayk CHOPUHTTEpJIEp MEHEH YbLAaMAyylykK cropTuyiapbiHbiH JKKHbIH
MIOCTHArpy304YHbIN TUHAMUKACHIH CAJIBIILITHIPIaH U3NI106J16pAYH KbIMBIHTHIKTaAphl MEHEH IIalKell
kener [5].

Jlakmammuln HcoliiHANbIUBIHBIH NPAKMUKATbIK MAAHUCU

buzaun n3nnneenery *Koropky JaktaT aeHraauaepu (13 MMo/aaeH koropy) xaHa anapabiH
payHIap apajiblk a3al0yCYHYH JKOKTYTY MaaHWJYY HPaKTUKAJIbIK KOPYTYHIyra anbiin kenet: 60
CEeKYHATYK 3C ajlyy JIaKTaTThIH KIMPEHCHUH KaMchl3aail anbaiT. [lerene, NakTaTThIH MaKCHUMAJTyy
JICHIA3JIMHE MEJIJICIITUH asSKTOOCYHAaH KUMUH 3—5 MYHYT ©TKOH/10 KETHIIET [2].

OmreHtur, OOKCYYHYH payHIIap apaiblK KajdblObIHA KEIYYCY JIAKTATThl HEHUTpaIAAIITBIPYy
sMmec, Oamika MeXaHU3MJAEpPre — JKYPOK-KaH TaMblp CHUCTEMAchblH ONTHUMM3ALMSIOOTO,
(bochoxkpeaTuHINH KapbIM->KapThUIail KaJablObIHA KETYYCYHO jKaHa HEMPOMBIIIBIK ThIHBIM a1yyCyHa
— Heruzaener. by macene npakTUKaibIK )KaKTaH MaaHWIYY: payHIap apajiblK JAKTaTThl YEHOHYH
MaaHucH yektenreH, an sMu JKK jkaHa HEHpOMBIIIBIK PYHKINS MaajJbIMaTTyyIyTy *KOropypaak.

Heupomviuvik pynkyusaza 6aa depyynyn maanucu

HeiipompIibik GyHKIUS — OyJl CIOPTYYHYH YapuaraHblH 3pTe Oalikan Oepuyy KepCoOTKYUTYH
6enrucu. bamkaya aifTkannaa, azaM ChIpThIHAH aH4a yapyabaraniail KepyHce Ja, peakiuschl MEHEH
KBIAMBLIIBI JKalam KajaaT, JEeMeK OpraHu3M yapuail OamtaranblH OUIIUpPET.

buznun wu3ungeenery peaxius yOaKTBICBHIHBIH >KOTOpyjamibl (opTo 3cen MeHeH 14%)
OOKCUYYHYH TaKTHUKAJIBIK YCUUMACPAM KaObUI alyy KyOaTTyyJyryHa Taacup 3TUIIN MYMKYH. Kon
KYYYHYH HpOTpeccUBAMK azaibibl (3 payna nuusiae 19%) 0osco ynapiaapblH HaThIKaIyyIyryH
KBICKapTar.

OmieHTuI, HeHPOMBIIIBIK (YHKIUSHBIH MOHUTOPUHTH payHAIap apajiblK KajablOblHA KETYYHY
0aaoOHyH axbIparsic Oesyry Oomymry Kepek. TeXHOJIOTHSUIBIK KaKTaH BUIAWBIKTYY OOJITOHIO
(TpeHUpOBKa MIAPTTaphl), KOJ JAMHAMOMETPHUACH! KaHA PEAKIMSIIBIK TECT TPEeHEpre CIOpTYYHYH
abaiel )xeHYHAO 60 CEKyHII MUMH/IE MaallbIMaT OeperT.

Ilpakmukanvik cynywmamanap

AJBIHTaH KBIMBIHTHIKTAp HETM3WHJE PayHIAAp apajblk KaJbIObIHA KETYYHYH MOHHTOPWHTH
YUYH MPaKTUKAIIBIK QJITOPUTM CYHYIII KbUIBIHAT:

buprHun keszekTeru (omepaTwBAMK) mapaMmerpiep — mylbcokcumeTpus (SpO: xana XKK):
YKOHOKOU, T€3, KWMIreH OOMIOH YCHEIICT.

DOKUHYY JEHTIJIIETH apaMeTpiep — KOJIAYH KbICYy Kydy AuHamoMeTpusichl: 5—10 cekyHaa
aTKapbUIaT, HEHPOMBIIIBIK a0albl YarbUIIbIPAT.

Y4yHUY JEHIIIIETH MapamMeTpiep — JaKTaT, KaH OachIMbl: MAIIBITYy UKIU HUYUHIC ME3THI-
ME3TUJIM MEHEH (MeJell UMUTAUICHIHAA), MEJIJICHI YUypyHAa ONEePaTUBIUK KOJIJIOHYY KbIHbIH.

Kommnexeryy PAKKU nHaeKCHH KOJIIOHYY MeJIeIIKe YeHUHKY )kaHa KUHUHKHY 6aanooopo,
OIIIOH/IOM 3JI€ aTailbIH MAAP/IBIKTHIH ap KaiChl ATanTapbhiHAa NalIaIyy.

KOPYTYHAY
JKyprysyireH U3miieeHYH HETU3UH]IE TOMOHKY KOPYTYHJyJap YbIrapblUIbL:
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1. KBanudukanusinyy 60kcuyaapabH payHagap apaibik 60 CEeKyHATYK 3C alyy MEe3THIHHICTH
KaJbIObIHA Kenyy (u3nosorusislk >kaktaH askrtooro skernedT: KK XXKwmakc teiH 72-78%
JCHIISJIMHIE KallaT, JaKTaT a3as0aiT, HeHPOMBIIIBIK (PYHKIUS TOJMYK YETHHE KalbIObIHA KUPOCHT.

2. XKypek KarsllIbIHbIH JUHAMHUKACHI payHIIap apajiblK KajablObIHA KEIYYHYH 9H MaalbIMaTTyy
KaHa KETKWIMKTYY ONEPAaTUBINK KPUTEPHUiK O0iTyn caHanar. KaublObiHa Kenyy nuaekcunud (KI)
HOPMaTUBIUK MaaHucH O0okc 6oronua CUnap yuyH >20%, CUT mgenraanungeruiep yuyH >15%.

3. Kan okcurenamusicsl (SpO:) KK MeHEH KOMILIEKCTE KOJIAOHYJITaHAO >KOTOPKY
MaajbIMaTTyyJIyKKa 33. JKakIbl KanblOblHA KeTYYHYH KpuTtepuitn — SpO2 > 96%.

4. HelipoMbIIBIK (PYHKIIUSHBIH TTapaMeTpiiepu (KOJ Kydy, peakiusi yOaKThICh) (hU3UKAIIBIK
YapYOOHYH MPOTPECCUBIUK JKbIMHAJIBIIIBIH YarbUIIBIPraH MaaHWIYy HHCTPYMEHTAJIBIK MapKepIep
OOJIyII ACenTEeNeT.

5. CyHymtairad KOMIUIEKCTYY payHooap apansik Kaavlovina keayy unoekcu (PAKKI) KK
(40%), SpO2 (30%) xana HelipombiibiK GyHKIU (30%) TapamMeTpiIeprH OUPUKTHPHIL, CIIOPTIYHYH
GbyHKIIMOHATABIK abanbiHa 00bEKTUBAYY 0aa Oepyyre MyMKYHIYK Oepert.

6. KBanudukanusHelH JEHI337IM MEHEH KalblOblHA KENYYHYH bUIIAMJIBITBIHBIH OPTOCYHAA
CTaTUCTHUKAJIBIK KaKTaH MaaHWIYy OainaHbll TaObuIran: 60kc O0IOHYA COPTTYH Yebepiiepu CopT
yeOepunnurune tanamnkepiepre cansiuteipmainyy KK, SpO- jxana HelpoMBIIIBIK (YHKIHS O0r0HYA
KbUIJAMBIPAaK KaHa TOJIYT'YpaaK KaJblObIHA KEITHUILIET.

ATanraH >KbIBIHTBIKTap TPEHEpJIEpre *kaHa CIOPTTYK MEIULMHA aJUCTEPUHE MEJJIEHI KaHa
TMAIIBITYy XYKTOMIOpPYH Oalikapyysa, OIIOHIOM 53¢ aTailblH JaspAbIKTHIH I€JaroruKajibIK
MPOLECCUHAEC (U3NOJIOTUANBIK KajblObIHA KeJyy KpHUTEpPHUIVIEpUH NPaKTHKAIBIK Kypajijaap
KaTapbIHJ1a KEHUPH KOJJIOHYY YUYH WIMMHM Heru3 00y KbI3MaT KbUIaT.
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JKAIII BOJIEMBOJIUY KbI3JIAPABIH ATAUBIH ®U3HUKAJIBIK
CAIIATTAPBIHBIH OHYT'YIIYHO BUOJIOTUAJIBIK KAl KYPAKTBIH TAACUPHU

TYPAYMAMATOBA I'VJIBAPA KYTIHUIUHOBHA
Omm mamiIeKeTTUK yHuBepcuTeTuHUH Nel dakympTeTTep
apalblK JIeHe TapOus KadeapachiHbIH OKYTYYy4yCy,
Keiprei3 Peciy6nukacst, O

YJIAHBEK YVJY KYPCAHBEK
O MmamiieKeTTHK yHUBepcUTeTUHHH Nel dakynbTerTep
apalblK JIeHe TapOus KadeapachbiHbIH YIYK OKYTYy4ycCy,
Keipreiz Pecy6nukacst, O

HYP3AT KAJBIPAJIMEBHA BICMAWBIJIOBA
O MaMJIEKETTUK YHUBEPCUTETUHUH JIeHe TapOus TeOpUsiChl
’KaHa METOAOJIOTHUACH KaeApachIHBIH YIYK OKYTYy4ycCy,
Ksiprez Pecniybmukacer, Omn

Annomayun. byn uzunoeede Ouonocusnvik caw Kypax meumern 12—16 owcawmacvl sncawut
80/1etlO0NYy Kul30apoviH (n = 68) amaiibli QU3UKATBIK CanammapblHblH OHY2YULY apacbliHOacbl
oatinanviu uzundeHem. buonosusnvik sxcaw Kypax ckeremmuH OblUbIKIMbIK 0apanicacwl (Col KOIOYH
Kapnani COOKMOPYHYH penmeeHozpammacst), Tannepoun oHyeyul WKAiachl HCaAHA COMAMOMUN
Ooronua anvikmanean. Amaiiviy pusuxkaivik canammapovl 6aanoo yuyH A6anakoeoyn mux cexupuuu
mecmu (AB, cm), opynoan mpounou cexupuwi (TS, m), 9—3—6—3—9 m uankan (acunumu, c), mapmarn
oonmy (3 ke) omypyn vipeeimyy (MB, m) srcana sconoxotl Kunecmemukanvik peakyus yoaxmoicot (RT,
mc) envoneon. Ilacnopmmyk dcawwl 6upoel 60120HY MeHeH DUONOSUANBIK HCAUL KYPAcbl HCO20PY
boneon eoneubonuynap (andviyKul dHcemuneenoep) muk cekupuwme opmo scen menen 18,4%, TS
mecmunoe 14,6% ocana MB mecmunoe 16,3% owcozopy namwitioica kepcomkon (p < 0,01). bupok
Key oicemuieeHoepour moOyHOA CKOPOCMMY-KyY CAnammapulHblH JHC020pY Hamvliicaiapea
HCeMuulyy HNOMeHYUanvl XHcaHa aHmponoMempusiiblk NPONOPYUALAp HCASLIHAH OOJI0YOKMO
APMBIKYBLILIKIMYY OO0IYULY bIKMBIMAL IKeHU aHblKmanead. buonosusnvik ocawt Kypax 6oneiibon
OooHua cnopmmyK mMaHo0000 MHCAHA MPEHUPOBKA IHCYKMOMYH NIAHOAUWMBIPYYOd MAAHULYY
Gaxmop Kamapul 3cenke AlbIHbIULL MULIUUL Oen KOPYMYHOY Ybleapbliobl.

Hezuzeu co300p: OUON0UANbIK dcaul KYPAK, Hcaul 601etiOoIuynap; amaublih QUUKATbIK
canammap,  CKOPOCMMY-Ky4Y —HCOHOOMOYYAY2y, CHOPMMYK maunooo, ocemunyy, Koipevis
Pecnybnuxacui.
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Abstract. This study investigates the relationship between biological age and the development
of special physical qualities in young female volleyball players aged 12—16 years (n = 68). Biological
age was determined by skeletal maturity (radiograph of the left wrist carpal bones), Tanner stages of
pubertal development, and somatotype assessment. Special physical qualities were evaluated using
the Abalakov vertical jump (AB, cm), standing triple jump (TS, m), 9—3—6-3-9 m agility run (s),
seated medicine ball throw of 3 kg (MB, m), and simple kinaesthetic reaction time (RT, ms). Players
with advanced biological age relative to chronological age demonstrated significantly higher results
in AB (+18.4%), TS (+14.6%), and MB (+16.3%) (p < 0.01). However, players with delayed
biological maturation showed a favourable anthropometric profile and a potentially higher ceiling
for speed-strength development in later stages. It is concluded that biological age should be
considered a key factor in athletic selection and training load planning in youth volleyball.

Keywords: biological age; young volleyball players; special physical qualities; speed-strength
ability; athletic selection; maturation; Kyreyz Republic.

Kupumyy

Boneii6oa — nyitHe xy3y 00I0HYA KEHUPH TapaJiraH KOMaHAAJIbIK OIOH CHOPTYHYH TYPJIOPYHYH
oupu. Keipreiz PecnyOnmkacbiHga asigap BoJeiOony MeKTenTeH OamTam MpogecCHOHAABIK
JI€HI?2Jre YeuH KeHUpH oHYKKeH. JKaml cnopTuyiap/sl 1asgplo0[0 ajJapblH NaclOPTTYK JKalllbl
MEHEH OWOJIOTHSUIBIK JKalll KyparblHBIH OPTOCYHIArbl aWbIpMAuYbLIBIKTAPIbI JCEMKe alyy -—
TpeHepJep KaHa CIOPTTYK MeAaroruka MIMMHK YUYH akTyanayy mMacesie 6oiyn kanyyza [1, 2].

Buonorusuiblk xam Kypak — OpraHu3MINH (YHKLIHMOHAJIBIK jkaHa MOP(OIOTUAJIBIK KaKTaH
KETWIYY JEHIIJIMH YarbULIBIPTaH MHTETPaIbIK KOPCOTKYY. AJI MACHOPTTYK (XPOHOJOTHSUIBIK)
Kallka JadbiMa Jan keyne OepOedT: Oup 35e TyydraH S>KbULAArsl OKYYUyJIapAbIH apachlHIa
OMOJIOTHSUIIBIK KAl Kypak 3 — 5 jKplIra 4elnH aiiblpMaiaHblnbel MyMKYH [3]. Byn karmaii ecmyp
KypaKTarsl COpTUyJapblH (PU3HKaJIBIK canaTTapblH 0aano0/10 jkaHa CIOPTTYK TaHA0O0J0 OJIYTTYY
Karta Oepyyre ajbli keneT [4, 5].

Boneii6oauy KeI3napaslH aTabiH (PU3UKAIBIK canaTrTapbl — CEKUPUMIYYIYK, YUKYPIYK, Te3
apakeTTYYJYK, )KOTOpKY KOOpAMHAIM — OMOJIOTHSUIBIK JKETHIIYYHYH dTanTapblHa Kapara ap Oalika
JUHAMHUKaZa OHYreT. AJJIBIHKbI KETUIT€H CHOpPTUyJap IOBEHWIMK ME3THIIE Te3 3JI€ KOropy
HaTbli)Kanapra KEeTUIIKEHH MEHEH, Y3aK MOOHOTTYY NEpCIEKTHBaJa Ked >KETWITeH CIopTuyJiap
MBIKTBI HaThIXKajlap KepceTe aibllaT — OyJl «UOH KypaKTarbl apThIKYBUIBIK» J€N aTairaH
ME3THIIMK KyOyJIyIl MeHeH Oaitnansiuryy [6, 7].

KbIprei3cTaniblH Jkaml BoJeHO0dy KbI3[apblHa THEIIETYY OMOJIOTHSIIBIK JKEeTHIYY MEHEH
aTaliblH (U3MKAIBIK CcamaTTapAblH OHYTYIIYHYH OaWaHbBIIBIH M3WIAECTEH AMIEKTEp HINMHMA
ajabusTTapa 193pIrK koK. Bys O0IITYKTY TONTYpyy NpaKTHKAJIBIK KaHa TEOPUSUIBIK MAaHUTe 33.

W3mnneenyHn makcaTel — 12—16 skamTarsl jkail BOJICHOOIIy KbI3IapbIH OUOIOTHSUIBIK KAl
KyparslHbIH aTalblH (PU3MKAJIBIK CanaTTapblHbIH OHYT'YLIIYHO TUHTHM3TE€H TaaCHPHH aHBIKTOO >KaHa
CHOPTTYK TaHJ00 MEHEH TPEHMPOBKA IJIAHJAIUTHIPYY OOOHYA MPAKTUKAJIBIK CYHYLITap/Abl MIITEI
YBITYY.

N3unnee makcaTblHa KeTYy YUYH TOMOHKY MHIAETTEp Koroiay: (1) OMOIIOTMsUIBIK >Kall
KyparslH aHBIKTOOHYH KOMIUIEKCTYY METOAMKACHIH KOJIOHYY; (2) aTaiiblH (PM3MKaJIbIK canaTTap.ibl
CTaHJAPTTAIITHIPBUITAaH TECTTEP apKbUTyy 0aanoo; (3) OMOJOTHSIBIK XKETHWIYY TOOyHa jkaparia
(u3MKaIbIK canaTTapAblH albIPMAChlH aHBIKTOO; (4) OMONOTHSIBIK JKalll KypaKk MEHEH TECTTHK
HaTbIKaIapAbIH KOPPEJALHUACHIH 3CenTos; (5) NPaKTUKAJBIK CYHYIITap/bl UILTEI YbITYY.

AnaGusTrapra cepen

Buonorusuiblk *kaim Kypak jkaHa CHOPTTYK HaTblkKa. BHONOrMAIBIK JKETWIIYYHYH JEHIDIIN

CHOPTYYHYH (YHKIMOHAJABIK TOTCHIMAIbIH AHBIKTaraH HETU3rd (DakTopJiopIyH Oupu OOy
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scenteneTr. ManuHa jxkaHa OamkanapabiH [3] w3migeenepy OOIOHYA, aJBIHKBI KETUITEH JKalll
CHOPTYYJIap KOOMEPAaTUBIAMK KOMaHAa CHOPT TYPJIOPYHA® TaHIO00 >KaHa >KOTOPKY Juragapra
YaKbIPBUTYY JKarblHaH K€Y XETWITCHJIEpre CajlbIIThIPMaIyy auyblK apThIKYbUIBIKKA 33 00JI0T. byn
KyOynym «canslmteipmMantyy kam b dextucn» (relative age effect, RAE) MeHeH THITHI3
OaiinanpIuTyy [8].

Boneiibonma aTtaiibiH (pU3MKaIbIK camatrap. Boiaei0oaa0 KETUIIKEHIUK TMPBITy4ecThb, TE3
apaKkeTTYYJIYK, YUKYPIIYK jKaHa KHHECTETHKAJIbIK PEAKIUSHBIH KOTOpy JEHIIJIMHE jKapalia 0010T
[1]. Sheppard »xana OamxanapabiH [9] MaaanbiMaTTapel OowoHYa, AOanakoB OOIOHYA THK
CEKHUPHILTUH HAThIMXKAachl 4aOyynuyJap/blH HaTbIMKAIYYIyry MEHEH CTaTUCTHKAJIbIK MaaHHJEe
koppersmusuianatr (r = 0,72, p < 0,01). CekupuMayyiyK jkaHa 4alKaHABIK canarTapbl 6CIypyM
KypakTa — aipbIK4a *bIHBICTBIK )KETUIYYHYH 3 — 4-3TanTapbiHjia — e3rede Te3up3sk ecer [10].

JKBIHBICTBIK JKETWIIYY >KaHa HEHWPOMBIIMIIATIBIK (QYHKIHSI. ODCTPOTEHIAEPIMH >KaHa Ocyy
TOPMOHYHYH KOHILIEHTPALMSICHIHBIH ©3Tepylly HEHPOMBIIIIAIBIK KOOPAUHALUATA, aKTUH-MHO3HH
KOMIUICKCUHUH OelICeMIyYIYTYHe jKaHa KaH >KYTYPTYYHYH KalblObIHA KalTyy BUIJaMIBITBIHA
taacup otet [11, 12]. Mpmmma(0ymuyn) TtandanapeiabiH Ila sxkana [Ix TtunTepwHuH yaymry
OMOJIOTHSUTBIK ~ JKeTWIYYHYH  QIIBIHKBI  JTaNTapblHAA OJKOTOPYJNAWT, Oyl  CKOPOCTTY-KY4
camaTTapbIHBIH 6CYIITYHO TYPTKY OepeT [13].

Keu xertmnrennepauH NepCcneKTUBANYydayry. Psg  usuinmeedynep Ked  KETUITEH
CHIOPTYYJNAPABIH y3aK MOOHOTTYY apTHIKYBUIBITBIH OENTHIeNIeT: 4YOoH Kypakta — 19 — 23 xam
apacblHla — ajap/blH MPbITYYECTTUH >KaHa KYy4Y CamaTTapblHBIH ©CYII BUIAAMABITBl aJIbIHKbBI
KETWITEH/IEPre CajbIIThIpMalyy >xoropy O6omot [6, 14]. Barrepxam xana OamxkanapiasiH [15]
KBIMBIHTBIKTAPBI O0t0H4Ya, Taiipaun 1 - 2 3TabbiHAArsl ciopTayaap 5 — 7 KbUI 6TKOHIOH KHUHUH
AIIATAIIBIK JIEHIIAIITE KETULIYY1e OachIMIyy MaibI3Abl TY3TOH.

Opto A3us KoHTeKCTH. KbIprbi3cTaHABIH KIMMATTBIK MIAPTTapbl, JJIIUH OSTHUKAJBIK
AHTPOIIOMETPUSCH] JKaHA CIOPTTYK TaHIO0O0 CUCTeMachl opTo aHa barteiu EBponagan omytryy
aripipmananat [16]. KbIprel3 KbI3JApbIHBIH  KBIHBICTBIK KETUJIYYHYH BULIAMJIBITBl  KaHa
XPOHOJIOTHACHl Tyypallyy aTallblH IE€AUaTPHUsUIBIK-CIOPTTYK HW3WIAeeNep OK Jepiuk. byn
OOIITYKTYy TONTYypyYy CHOPT TaHAOO CHCTEMAChlH TaKTAIITBIPYy >KaHa >Kall CHOPTUYIApIbI
KOTOTYYHYH aJIJIbIH aJIyy Y4YH 3apbLi.

N3niageeHyH MaTepHuaJIbl :KaHA METOLI0PY
Kamuvtuwyyuynap

KecunTuk-nenarorukanblk U3nieere bUILIKeK 1aapbIHBIH CIOPT MEKTENITEPH JKaHA CIOPTTYK
KITyOapbIHBIH 68 Kalll BoIe00Iuy KbI3bl KaThIIThL. KaThlllyydynapAbslH DaCHOPTTYK Kaibl: 12 —
16 xam (M + SD: 14,1 + 1,3 xamr). Cnoptryk ctaxsl: 2,4 + 1,1 xbu1. bapasik kateimyyaynap O
maapbiaaa (neHu3 aqeHruHeH 870 - 1110 M GutMKTUKTE) TYPYKTYY Kalllall, MalllbITbII KYPYILTY.

BuonorusubIK )KeTUTYYHYH JEHTIJIMHE Kapalia KaThIIIyydyiap Y4 TOIKO OeyHay:

— I Tor: AnabiHKEI sxeTrrenaep (OMONMOrHsIIBIK JKalll Kyparsl MacopTTYK JKalTaH >1 xbuira
xoropy) — 24 xuu (35,3%);

— II Tom: XKarmusr gan kenarenaep (OMOJOTHSIIBIK JKaIll Kyparbl HacoOpTTYK jKamika +12 aiinbH
nunHie) — 28 ki (41,2%);

— III Tom: Keu >xetunrennep (OMONOTHSIIBIK JKalll Kyparbl MaclopTTyK jkamTaH >1 jkpuira
TemeH) — 16 kumu (23,5%).

Bapapik KaThIlIyydynapAblH aTa-dHENepu jKa3yy TYPYHI® MaKYJAyTyH Oepau; H3WIIe0
OmMVYuyH 3THKa KOMUTETH TapadbiHaH 6exuTuian (12-nmpotoxkoi, 05.09.2024).

Buonozuanwik scam Kypazoln anblKmoo memoooopy
bronorusiibik skain KyparslH KOMIUIEKCTYY aHBIKTOO YUYH Y4 METOJI KOJITOHYJIY.

1. CkenerTwH OBIMIBIKTHIK ACHr3M. CoN KOJAYyH Kapran >kKaHa MaHXa CeeKTepPYHYH
pentreHorpammachkl  Tapteuibin, Greulich—Pyle armacer GotoHua ©Gaamoo xyprysyany [17].
PenTrenonorusuibik sxam (CKeJIeTTHH JKalibl, SA) aif TAKTHITBIH/1a AHBIKTAJI b
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2. JKbmHbICTBIK JKeTWIYYHYH JeHr?sau (TanHep mkanacel). Jlunensusutyy mneguatp-
SHIOKPUHOJIOT TapabbiHaH B (Oexve Oe3nHuH eHyrymry) >kaHa PH (KBIHBICTBIK 4ad) Oenruiepu
6oronua [ — V sranTap ansikTangsr [18].

3. ComaroTuI kaHa JIeHe eHYTYLIYHYH JeHr?3Ju. boll y3yHayry, AeHe canMarsl, «ayoanra
y3yHOyk» (alar wingspan), MOilyH YerMHUH OMMMKTUTH ©TYOHIY; KbUI HUMHAETH 00 eCyUIIyHYH
putaMasirsl (PHV — Peak Height Velocity) Mirwald ¢dopmynacs! apkbutyy aHbikTamas! [19].

Amaitvtn puzukanvik canammapovl mecmmeoo
ArTaiibiH (pU3MKaNBIK canaTTapabl 0aanoo yuyH Oell CTaHIapTTaIlThIPbUITaH TECT
KOJIIOHYJIAY.

1. AbanakoB OoroHuya Tuk cekupuil (AB, cM) — KOJIAyH CEpHWIMIIM MEHEH CEKUPHUILI
OMHMKTUTHH ©1466. Y4 apaKeTTHH 3H JKaKIIbIChl KaTTalbl.

2. Opyngan TtpoiHoil cexupumr (TS, M) — BUIABIH TYJIKYHYH HapTiaHyydy KY4YHYH
KOPCOTKYYY. DH KaKIIIbl apaKeT.

3. Arumutu tectu: 9-3-6-3-9 M (AGI, c) — YanKaHABIKTBIH >kKaHa OarbIT €3repTYYHYH
BULIAM/IBITBL. DH YKAKIIbl 9KW apaKeTTHH OPTOY0 MAaaHHUCH.

4. Heixtanras oop Tonty (3 Kr) oTypyn bipreityy (MB, M) — 5KOropky TyJKyHYH NapTJIaHyy4y
KYYYHYH KOPCOTKYUY. YU apaKeTTHH 9H KaKIIbICHI.

5. JKapwik curnHanbiHa keHekeil peakuus yb6akteicel (RT, mc) — HC-Ilcuxorect
xpoHopednekcomerpu mereH (Heipocodt, Poccus); 10 apakeTTrH OpTOUO MaaHUCH.

bapawsix Ttectreenep Oup sne ybakrtapma (10:00-12:00), xabsik crnopt 3anga (+18-20°C)
KYPry3yiay; cranaapTryy 20 MyHOTTYK KbUIBIHYYJaH KMHHH TeCT OarTaibl.

CmamucmuKkanvik uuimemyy

Maansivattap M £+ SD ¢Qopmareinga Oepwnau. Illanmupo—Yuiax Kputepuiin MeHeH
HOPMAJIIYyJyK TEKIIEPWIIUW. YU TONTYH cajbllUThIpMackl Y4yH Oup daxtopnyy ANOVA
KOJITOHYJIIY; MaaHucHu 0onroHno — boHdeppoHn OHJIOMOCY MEHEH JKyNTaIIKaH CajbIIThIpMalap
KYPry3yaay. BUONOrMsuIBIK Kall Kypak MEHEH TeCTTHK HaThlibKajapAblH Oailnmanbimbl [Inpcon
OOIOHYA KOPPETSIUSIIBIK KOIPGUIIMEHT MEHEH aHBIKTAIAbl. MaaHunyyiyk aeHr»3au p < 0,05.
Ocenteenep IBM SPSS Statistics 27.0 mporpaMMachiHaa KYPry3yJdy.

Harbriizkanap
Kamuuuyyuynapovin anmponomempuanslk Myno300Monopy

Y4 TONTYH HETU3rH aHTPONOMETPHUSIIBIK KaHa OMOJOTHSUIBIK JKETHIIYY KOPCOTKydTepy I-
Tabnumaga OepuwiareH. TonTop mMacmopTTYK jkaml OOrOHYA Oupiaeit 00NTroHy MEHEH 0O Yy3YHIyTy
JKaHa JICHE caJiMarsl kKarblHaH oy TTyy aitsipmananasi (p < 0,001).

1-Ta0auna
KaTtpimyy4yaapablH aHTPONOMETPHSJIBIK MYHO310MOJIOPY “KaHA OMOJIOTHSIBIK
sKeTHIyy AeHr3am (M = SD)

KepcoTkvy A,nl ::)HKLI II Ton dan I Ton Keu
PCOTKY (§=2}:1) kenren (n=28) (n=16)

Hacnioprryickart kyparet 142+ 1,2 14,0+ 1,4 14,1 + 1,1 >0,05
(>xBLT)

CKeNneTTHK COOK Kalll,Kyparsl 15,7 + 0,9% 14.140.8 12,6 1,0%4 <0,001
SA (xbL1)

Taunep 3Ta0bI II-1v II-111 I-11 <0,001
PHYV punmamapIrsr (CM/5KbLT) 7,4+1,1% 5,2+0,9 3,1 £0,8%F <0,001
boit y3ynayry (cm) 172,3 £4,8% 165,4 £ 5,1 158,7 + 4,4*% <0,001
Jlene canmarsl (Kr) 62,4 +5,3* 55.8+4,9 48,2 +4,1*F <0,001
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I Ton
KepcoTkyu AJIBIHKDE Il Ton Jlax I Ton Kex
(n=24) KeJireH (n=28) (n=16)
Hy06anra y3yHayK (cM) 181,6 + 5,2% 1743+ 4.8 1674 442% <0001

Ockeptyy: * — p < 0,05 I xana III tontyn oprocynna; ¥ — p < 0,05 II xana III Tontyn
optocynna; PHV — Peak Height Velocity (ecyIuTyH 4OKy bUIAaM/IBITBI).
Amaitvin pusukanvik canammapovly HColibIHMbIKMAPbL
bemr tecTTuH KbIMBIHTHIKTaphl 2-Tabnuuana 6epunreH. ANOVA OGapabik Tectrep OorOHYA
TONTOP apachlHJa MaaHWYY aiibipMaHbl aHbIKTa kI (p < 0,001).
2-Tadanna
Y4 TonTory xkam BoJieii004y KbI3Aap/blH ATalbIH QU3NKAJIBIK CANATTAPbIHBIH
TeCTTHK KbIHBIHTBIKTAPHbI (M = SD)

Tect I Ton (n=24) II Ton (n=28) III Ton (n=16) F p

AB (cm) 42,3 +3.,4% 36,8 £ 3,1 35,6 £2,9* 26,7 <0,001
TS (m) 5,97 +£0,38* 5,21 +0,33 5,14+0,31* 224 <0,001
AGI (¢) 5,84 +£0,29* 6,41 +£0,32 6,58 £ 0,30* 19,8 <0,001
MB (m) 6,48 +£0,51* 5,72+ 0,44 5,57 £0,42% 18,3 <0,001
RT (mc) 196 + 16* 221+ 19 228 + 18* 17,6  <0,001

Ockeptyy: * — p < 0,05 I xana III Tontyn oprocynna (boudepponn); AB — tuk cexkupumr; TS
— Tpoiinoii cexupuil; AGI — arunutu (a3 60aroHy >kakiis); MB — HBIKTaiIran oop TOMNTY BIPTHITYY;
RT — peaxiust y0akThIChI (a3 OOJITOHY JKaKIIIbI).

AnnbHKBI xKeTuireH Boneidomuynap (I Tom) tuk cekupumre (AB) Il TonTon opTo 3cen MmeHeH
15,0% xana III TonTon 18,8% >xoropy HaThlit)ka kepceTTy. Helktanran oop Tonty bipreityy (MB)
xarbiHaH | xana III TonTyn oprocynaars! aiibipma 16,3% Tty3ay. Armnutu tectunae (AGI) sxana
peakuus yoakteichinaa (RT) na I rom 11 sxana 1l Tonko canslThipManyy MaaHHITYY apTHIKYBLIBIKKA
33 6onay (p < 0,05). II xana III TonTyH OpTOCYHIA KyNTAIlIKaH CaJIBIIITHIPMala CTATUCTUKAIIBIK
MaaHH/JIe aiiblpMa aHbIKTaJTaH k0K (p > 0,05).

Koppenayuanvik ananus

Ckenettuk sxam (SA) MEHEH TECTTHK HaTblibkanapabiH Koppensuusicel: AB (r = 0,74; p <
0,001), TS (r = 0,68; p < 0,001), AGI (r=—0,63; p <0,001), MB (r=0,71; p < 0,001), RT (r = —
0,59; p < 0,001). TanaepauH 3Tadbl MEHEH KOppesILUsAiIap a3gaH KeM O0JICO J1a CTaTHCTUKAJIBIK
Maanune caktainasl: AB (r = 0,69; p < 0,001), MB (r = 0,66; p < 0,001). PHV smgaMabirsr MeHeH
AB apacelHAa KyuTYy OH Koppensius aHblkTanisl (r = 0,77; p < 0,001), Oyn HeHpOMBIIIIATIBIK
aKTUBAYYIYKTYH OMOJOTHSJIBIK AKETUIYYHYH aKTUBAYY (ha3achIHIa 3H KOTOpPY JEHIIRITe XKETUIINH
TaCTBIKTAMNT.

3-Tadauna
BuosorusinpIk ;KeTHIIYYHYH KOPCOTKYYTOPY MEHEH aTalbIH (PU3HKAJIBIK CANATTAPABIH
Koppeasinusachl (n = 68)

Buojgorusianik

KOpCoTKYY AB TS AGI MB RT

Ckenertuk >xant (SA) 0,74%* 0,68%* —0,63** 0,71%* —0,59%*
Tanuep 3Ta0bI 0,69** 0,61** —0,57** 0,66%* —0,53%%*
PHYV bingamMabIrst 0,77%* 0,71** —0,66** 0,74** —0,62%*
boii y3ynayry 0,58** 0,52%** —0,49%* 0,55%* —0,46**
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Buogorusiabik AB TS AGI MB RT
KOPCOTKYY
Hyb6aira y3yHIyK 0,62%* 0,57** —0,53** 0,60** —0,51**

Ockeptyy: ** — p <0,001; AGI xana RT yuyH Tepc koppensiusi OH OaiJIaHbIIITH OUIIHPET
(a3 MaaHKCH = JKaKIIbl HATBIMKA).

Taakyy

AJBIHTaH HaTbliKanap OMONOTHSUIBIK JKalll KypakTbiH 12 — 16 »xamTarbl BoseiOomdy
KbI3AAapAbIH aTalblH (U3MKAIBIK camaTTapblHa OJYTTYy TaacHp THHTHU3EPHH TACTHIKTAUT. by
KBIMBIHTBIKTAp Manuna jkaHa OamkamapabiH [3], MwupuBonn kaHa OamkamapasiH [19]
AMIeKTepUH/IE OEpUIr€H MaajJbIMaTTap MEHEH /1aJl KeJeT.

ANIBIHKBI  SKETWITEHJEPAWH  apTHIKYBLIBIKTAPBIHBIH ~ MEXaHM3MAECpU.  bHonorusuibik
KeTWIyYHYH aktuBayy ¢asaceiga (Tammep III — IV srtam) ecyy ropmoHy, MHCYJIMHAMK ©CYY
¢dakropsl-1 (IGF-1) ’xaHa SCTpPOreHAMH KOHLEHTPALMACH JKOTOpYJallbl HEHpPOMBIIIIAIBIK
CUHXPOHJIOILITY, MbIII[a Macca MEHEH CYHOK ThITbI3AbINbIH Jxkoropynarar [11, 13]. byn
(U3NONOTHSIIBIK ©3TrepYYJIep CEKUPUII OMOMEXaHUKAChIH ONTUMAIAAIITHIPAT, peaKus yOaKThICHIH
KbICKapTaT jKaHa YKOTOPKY TYJKYHYH HapTiaHyydy KY4yH apTTeipar. buzaun usunneenery AB
meHeH PHV apacsinnars! kyutyy koppemnsuus (r = 0,77) yuryn MexaHu3MIEpIu bIpacTauT.

Keu xetwirennepana norernuansl. [II Tonrory cnopryynap assIpkbl ME3THIIE ATaWbIH
¢bu3uKaibk canarrap 00I0HYA apTTa Kajbllica Ja, 1ydaira y3yHIyTryHyH aJAbIHKbI )KETHITeHIepre
CaJIBIIITHIPMaTyy OOJIOYOKTO KETHUIIYY MYMKYHUYJIYTY >KOropy SKeHU KopceTwiau. byn 6aiikoo
CkunHep aHa Oamikanap/sH [6] KOHLIENIHMACH MEHEH Jall KeJeT: «Ke4 KeTUIITeHAEP/Ie» COOKTYH
OCYIII 30HaJIaphbl y3arbipaak aublk TypaT, Oys 00JI040KTO OO0 y3yHIYTYHYH aHa HEeHPOMBIIIIIAIBIK
KYUYTYH KOTOpyJalibiHa MyMKYHYYJIYK OepeT.

CnopTTyk TaHA00A0TY TOOOKeNnIuKTep. KbIprbI3cTaHAbIH Kalll CIOPTYYyJap MEKTENTEPUHIE
TaHJI00 aJaTTa MAaCIOPTTYK JKaIll OOIOHYA JKYPI'y3YJIeT. BU3aUH N3MII106HYH HaThIibKadapbl MbIHAAN
bIKMa K€Y KETWJIreH MEepCHEKTUBAIYy CHOPTUYJIapAbl KOTOTYy TOOOKEIIUTUH apTThIpapbiH
KepceTeT. ManuHa xaHa OammkanapsiH [3] MaansiMaTTapsl 00IOHYA, aNIBIHKBI KETUITEHACPAUH
30-40% bl YOH KypaKTa dIUTAIBIK ICHTIIITe KEeTe anOalT, al SMH Ked KeTUITCHIEPIUH apachlHaH
AIIUTAIIBIK CIIOPTYYJIAPIbIH NAMbI3bl JUCTIPONOPIIMOHAIAYY KOTopy O0JIOT.

KbIpreizcraniplH e3revenykrepy. busnuH usungeenery KaThllyydyldapAblH OHOJIOTHSIIBIK
KETWITYYHYH XpoHoJorusicel bateim EBpomna jkana YbIrbim A3zus MaanbIMaTTapblHAH aiipbIMua
00JyIly MYMKYH: KBIPI'bI3 KbI3JapPbIHBIH aHTPOIIOMETPHUSIIBIK IPOPHIIN jKaHa JKETHITYY bIIIaMIbIIbI
STHUKAJIBIK, ATMMEHTAP/IbIK JKaHa KIUMATTBHIK (haKTOpsop MeHeH aHbIkTanat [16]. Om maapeiHbIH
OpTO OWHWK aWMaKTBIK KIUMATBHIHAATHl (MeHu3 geHrdauHeH 870 - 1110 M OUHUKTHKTE)
©3reUeNIYKTOp OHMOJIOTUSJIBIK JKETHIIYYT'® >XKaHa HEHMpOMBIIIIAIBIK (DYHKIHMATa CajdbIM KOIIYIIY
MYMKYH 3KE€HH OO0JIOYOKTOTY M3MJI10616paYy Tajlall Kbljiart.

WN3unneenyn uekreenepy. bupuHumaen, msmigee Oul HiaapblHBIH CHOPTYYJIapblH TaHa
KaMTBIUT, OyJl JKbIMBIHTBIKTapAbl pechyOnMKaHblH Oamika aldMakTapblHAa TONYK JKalbuITyy
MYMKYHYYJIYTYH YEKTEHT. DKHHUYHJICH, PSHTTC€HOTpa(us KOJIOHYJITaHbl 3TUKAIBIK KaHa YKYKTYK
KArblHAaH YEKTEJreH MIL-apaKeTTH Tajlal KbUIAbl, OyJl M3WIAO6HYH KOONEpaLHUsIbIK MacIlTaObIH
YeKTeau. YUYHUYAOH, TPEHUPOBKA JXYKTOMYHYH JXaHa TaMaKTaHyy PEKUMHHHUH OHOJOTHSIIBIK
KETHITYYI'® TUUTU3TE€H TaaCUPU KOHTPOJIIOOTO aJIBIHTaH XKOK.

IIpakTHKAIBIK CYHYyIITAD

ANbIHraH HaThliKajapra jkaHa 3J apaliblk ajaOusTTapra HEru3JeNuIl, jKall BoJjieHOouy
KbI3J1ap/ibl TPEHUPOBKAJIO0/10 ’KaHa CIOPTTYK TaH/100/10 TOMOHKY MPAKTUKAJIBIK CYHYIITap OepUIeT.

1. BUONOTrUsUIBIK Kalll KyparblH aHBIKTOOHYH KOMIIJIEKCTYY CUCTEMACBIH KUPTru3yy. COpPTTYK
Mmekrentepae 12 — 16 sxamrarsl Boiei0014y KbI31apabl TAaHI000 KaHa 6aanoono TaHHEep MIKalackl
+ PHV bpuinamasireiabiH ocebun (Mirwald dopmynacel) macmopTTyk »all MEHEH OupIUKTe
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KOJJJOHYY cyHymranar. PeHtrenorpadusi xataan MeIWIIMHAIBIK KOPCOTMOIOp OOJTrOHIO TaHa
KOJIIOHYJIyIIly TUHUII.

2. Tanmoo KpUTEpUIIEpUH Kaiipa Kapoo. AJIABIHKBI KETHITEH CIOPTUYIAPIbIH YOAKTHUTYY
apTBIKUBLIBITBI TYPYKTYY Jlenl KaObl1aHyy Kepek smec. bonodok noteHuuanasl 6aanoo yayn PHV
BUIIAMBITHI, 1y0anra y3yHIyTy jkKaHa aHTPOIIOMETPUSUIBIK MPONOPLMSIIAP 3CKE aIbIHBIIIBI 3apbLUIL.

3. buonorusanbslk TONKO KapaTa TPEHUPOBKA JXYKTOMYH aAupdepeHunsnoo. AJAbIHKBI
xeTunreniep YuyH (I Tom): aTailblH CKOPOCTTY-KY4 KYKTOMIAOPYHYH YJIYLIYH KOTOpyaTyy, OUpok
XaObITyyiaH caktooro 0aca KeHyJ Oypynyury Tuiiuim (anodusaepauH aupbulyy TOOOKEIIUru
woropy). Keu sxerunrengep yuyn (III Tom): KoOpAMHAIMSUIBIK MAIIBITYy J>KaHa TEXHUKAHbBI
©3/16IUTYPYY HPUOPUTETTYY; CKOPOCTTY-KYY KYKTOMIOPYH OMOJIOTHMSUIBIK JKETHIIYYHYH aKTHBIYY
(azacpiHa YCHIH YEKTOO CYHYIITAIIAT.

4. ]JIMHaMHWKaJbIK MOHHUTOPUHT. Ap Oup >kapbiM kb1 caiibiH AB Tectn »xana PHV
BULIAMIBITBIHBIH 3CE0H JKYPTY3YJIYIL, CHOPTYYHYH OMOIOTHSIIBIK KETHIYYHYH 3Ta0bl aHBIKTAIIBIIIBI
’KaHa TPEHUPOBKA IUIAHbI THELIENYYJIYTYHYO KOPPEKTUPICHUI TYPYILLY THHHIIL.

5. Keu xetmnrenaepau KoJjoo IMporpaMMachl. YOakTeUlyy apTTa KajraH CIOPTYYJapiabl
CHOPTTOH YBITapblll JKOTOTYYHYH aJJblH ajlyy Y4YYH ajapJblH OOJIOUOKTOTY IOTEHIHAIbIH
TpeHepJiepre kaHa aTa-3HeJepre TYIYHAYPYYYY MaajabIMI00 IpOrpaMMachiH UIITEN YbITYY 3apbLl.

Kopytynny

Kyprysyaren usmigee 12—16 sxamrarsl xail BoJeH00I4y KbI3IapAblH OMOJIOTHSIIBIK JKalll
KyparblHbIH aTalbIH (PU3UKANBIK CAllaTTapbIHBIH OHYTYIIYHO MaaHWITYY TaaCUp THMTM3EPUH aHBIKTHI.
buonorusubIK KEeTUITYYHYH JEHID31M OOIOHYA ajAbIHKbI OOJITOH cropTyyjap TUK cekupuil (AB),
TpoitHoil cexupui (TS), HabuBauk non bipreityy (MB) sxana arunutu (AGI) TecTrepae *amsl qan
KEJITEeH JKaHa Ked JKeTWITEH KypAalllTapblHAH MaaHWIYY KOTOpy Hatbiiixka kepceTty (p < 0,001).
CkeneTTMK JKall MEHEH aTailblH (U3MKaNmbIK camarTtapislH Koppessuuscel r = 0,59-0,77
Jrana3oHyHzaa 00Jy.

Bupok ked >keTHATeHIEpAUH aHTPOINOMETPHUSUIBIK MPOQWIN KaHAa TECT HaTbliKaJapbIHbIH
00JI0YOK ©CYY MOTEHIMAIbl OMOJOTHSIIBIK JKETWIYYHYH aKkTUBAYY (as3ackl OamTairaHaal KUWUH
aJJIBIHKBl JKETWITCHAECPAUH HaThIKAJIApblH JKETHUIl ajyy >K€ allblll KEeTYY MYMKYHUYJYTYH
cyHymTadT. OIOHIYKTaH MAacHOPTTYK JKalllka raHa TasHTaH TaHA00 »aHa 0aanoo TyTyMy KaTa
OepeT *KaHa NePCHEeKTUBAIYY CIIOPTUYJIAP/Ibl AKOTOTOT.

[IpakTukanblk MaaHHMCH: JKall BOJICHOONYY KbI3Japra KapaTa CHOPTTYK TaHIO0O0JO0 »aHa
TPEHUPOBKA KYKTOMYH TUIaHAAIITHIPYY/Ja OMOJIOTHSIIBIK JKalll KyparblH aHBIKTOOHYH KOMIUIEKCTYY
METOJIMKACBIH KOJJIOHYY — NACHOPTTYK jKalllKa KOIIyM4Ya MaaHWUJYy JUArHOCTUKAJIBIK MHCTPYMEHT
00JTyT dCcenTener.

W3unneenyH Hatelitkanapel Keiprei3 PecniyOunkachIiHaarsl skail BoseiO0oadyiapisl TaHA00
CTaHIapTTAPBIH )KaHbUIO010, MEKTENTHK CIIOPT ’KaHa FOHUOP KOMaHAaIap bl Aasip00 METOIUKACHIH
OPKYHAOTYY® HErn3 KaTapbl KOJAOHYJIYIY MYMKYH.

bIpaa3brublibik. bus, n3nnneedysre kemekrenikeH Ol MmaapblHBIH CIOPT MEKTENITEPUHUH
KETEKYHJICPUHE, TPEHEPJICPUHE KaHa U3MII106Ie KaThIIIKAaH JKall CIIOPTYYJIapra KaHa ajJap/IbIH aTa-
SHEJICPUHE YBIH )KYPOKTOH bIPaa3bIlublUIbIK OMIITUPEOHs.
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CAMAPAHOKHNU HCTUD®OJAU TECTXOH TABJUMMA JAP YAPAEHU JAPCH
XUMUA JAP PYIIIAU TA®AKKYPU MAHTUKUU XOHAHJIATI'OH

ABAYJIVIOEBA ®PAPAHI'MCXOH HAUMYOHOBHA
MarucTtpanT 6axim SKyMu
UXTHUCOCH XuUMus Irypyxu 102m
(bakynTeTu OMOJIOTHUS Ba XUMUS

Tagcupom: Jlap maxorau maskyp Macvaiau CamapaHokuy ucmugooau mecmyou maviumi
oap oapcu Xumusi 8a HAKWu OHX0 0ap pyulou magakkypu MaHmuKuu XOHaHOA20H MA8puou maxkuk
Kapop eupugpmaacm. Jlap wapoumu myocupu HU30Mu mavium, Ku 6a Hamuyasupuu 60Caioxusim 6a
PYWou KOOUNUAMXou 3exHil HU2apoHuoa uyoaacm, mecmyou maviumil XamuyH sKe a3 60CUmMaxou
MyXumMmu ap3éou ea omyzumiu gavon bappaci me2apoaro. /lap Kop MOXusmu mecmxou maviumil
XamuyH eocumau HA30pamu OOHUWL 84 XAM3AMOH OMUIU Gaboaco3uu GUKPPOHUU XOHAHOA2OH
maxaun kapoa wyoaacm. Tasayyyxu maxcyc 6a poboumau 6aUHU HABLXOU SYHOSYHU MECmX0 6a
pyuwou maghakkypu MaAHmMuki, a3z yymia maxiul, MyKouca ea Xxyrocabapopii 000a uiyoaacm.
Hamuyaxou maxkux nuwion meouxano, Ku ucmughooau MaKcaoHoKu mecmxou camxxou 2yHO2yHu
MYpaxkkaoi 0ap 0apcu Xumus MemasoHao Ha MAaHx0 camxu asxyoKyHuu OOHUWpPO baniano 6apoopao,
OanKu 0ap mawaxkKyiu ma@akkypu cucmemasi 8a MyCmaKuioHayu XOHAHOA2OH HU3 HAKWU MYXUM
003a0.

Kanuoeoscaxo: mecmxou mavaumil, Xumus, mapakkypu Maumuki, pyuiou magaxxyp,
ap3ébuu  neoazocil, Memooukau mavium, @Gavorusmu mavpugamuu XOHAHOA2OH, MeCmXou
Maxaunii, mecmxou npoonemMasii, OOHUWICAHYH, MABAUMU MYOCUD, KOOUIUAMU QUKPPOHIL,
KOHYHUSMXOU XUMUABH, OMV3ULYU (DaAbOJ, CaMAPAHOKUU MABIUM

Jlap mapoutn MyocHpH PYLIIHM WIMY TEXHHMKA Ba PAaKaAMUKYHOHHHU YyoMea Machajlau OanaH]
OapromTanu cudaTH TaXCUIOT Ba TalIAKKyJId TapakKypu MYCTaKHIy MaHTHUKUH XOHaHIaroH
axaMMsITH aBBaJIMHapaya rnaijo Hamyaaact. Hu3omu Tabium UMpy3 Ha TaHXO 0a MHTUKOJIN TOHUIIL,
O6anku 6a pyman KOOMIHMATXOM (UKPPOHH, TaxJIWIA Ba 3YOJUM XOHAHJAroOH paBOHA rapAuaaact.
daHHM XUMHUS XaMUyH sike a3 (aHXOoM TaOWUN-WIMH Jap TAlIaKKyJId YaxXOHOMHUM WIMH HaKIIU
MyxuM gopaz [10, c. 34]. OMy3ulIN KOHYHUSITXOM XUMUSBH, PEAKCUSAXO, COXTOPU MOJJIAX0 Ba
pobuTtan OaliHu 0HXO O¢ ucTrdoaan TadhakKypu MAaHTHKA FAHPUUMKOH acT. [lap uH paBaH TECTXOU
TabJIUMiI XaMYyH BOCUTAaU MyOCHpH ap3E0it Ba XaM3aMOH pyIIAN (GUKPPOHI MaBKEH MYXHM JOPAH/L.
OHX0 MMKOH MeIMXaHJ, KM CaTXy JOHHUII, Majlaka Ba KOOWJIMATXOM XOHAHJAroH Xam3aMoOH 0o
¢bavornco3uu TadhakKypu MaHTUKA MyalsiH Kap/a [maBajl.

Acocxou HazapusiBUM UCTH(OJAU TECTXOM TabJIMMH Jap paBaHIU TabJIUM SKE a3 CaMTXOHU
MYXUMTapHHHU TeJarorukan Myocup 0a xucod mepasai. Jlap mapouTu pyman HU30MH Maopud Ba
ry3apuil 0a TabJIMMH CATOXUITHOK (KOMIIETEHTHOKH ) 3apypaTu uctudoaan BOCUTaxou 00bEeKTUBUU
ap3€6un goHUI Oemrtap Merapaan. Jlap uH 3aMUHA TECTXOM TabJIUMIA XaM4yH BOCHTAU CTaHIAPT
Ba WMl 0apou CaHYMIIM CATXH a3XyAKYHHH MaBOAM TabJIMMil MaBKEH Maxcyc JopaHia. TecTxou
TaBJIUMIl SIKE€ a3 BOCHUTaXOHM acocuM ap3&éomm memarorii 6a mymop padrTa, MAYMyud CaBOIXO Ba
CYTOPHIIIXOU CTaHAAPTU3ATCUSIIYAa MeOOIIaH I, KU 0apou MyaiisiH KapiaH! CaTXH JIOHUII, MajaKa
Ba KOOWJIMATXOM XOHAHIAroH uctudomaa Oypaa MemaBana. XyCyCHUsITH aCOCHU TECTXO J1ap OH acr,
KM OHXO MMKOHUST MenuxaHja ap3éoit 6a TaBpu OOBEKTHBi, bHE O€ TabCUPH LIAXCUU OMY3rop
aHYyoM J0/a 1maBaf [6, ¢. 57].

Jap paBaHou TabJIUM TECTXO METAaBOHAH] IIAKIXOM TYHOTYH AomITa Oomania. A3 qymia,
TECTXOHM MHTHXO0W 4aBOOM IypycCT, KU Aap OHXO XOHaH/a 00s/ a3 YaH] BapUaHT YaBOOU AypyCTpO
MHTUX00 HaMOsi, SKEe a3 MabMyJATapuH HaMyAxo Oa Xuco® MepaBaa. XaMuyHHH TECTXOH
MyBO(QUKKYHOHI MCTU(OIa MEIIaBaHd, KU JIap OHXO XOHaHAa 0o0siy OallHu Ay TYpyXu MagXymMXxo
pobutau nypycTpo maino kyHana. HaBbu qurapu TeCTXO — TECTXOH Iyp KapAaHu YOWXOW XOJid
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MeOOIIaH, KU Jap OHXO XOHaHJAa KanuMma € Madxymu MyBO(HUKpO JIap qymia 4OMTUp MEKyHas.
Wnosa 6ap vH, TECTXOM CaBOJIXOU KYIIIOJIa HA3 MaBUyIaH/I, KU a3 XOHaH/a YaBOOW MYCTaKUIIOHA Ba
TaxJwiin tanad MekyHaHz. CaMapaHOKHM TeCTXO a3 cudatu Taxusu oHXO BoOacta act. Tectxou
Oocudar 60siT SIK KaTop TaIabO0TXOM IeJarori Ba METoIupo nypo HamostH . [lemn a3 xama, 0HX0 00511
O00BEKTUBH OOIIaHA, s’bHE HaTHYauW OHXO a3 (UKpH IIAXCHU OMY3rop Bobacta Haboman. [lyiom,
BATMIHOKA MYyXHM acT, KM MabHOM MyBOopUKAaTH TecT 00 xamadu ap3éom mopan. Cerom,
BTUMOJIHOKH Tas1ad MEKyHaJl, KH HATU4aXoH TECT Jap MIapOUTH I'YHOTYH ycTyBOp Oomrany. Yopywm,
JacTpacid HU3 axaMHSTH KaJlOH JI0pajl, 3ep0 CaBOJIXO 00s 0a caTXy ITOHWIIM XOHAaHIA MYBO(QHK
Oormran. XaMHH TaBp, TECTXOH TabJIMMI XaMUyH BOCUTal MyXHUMH ap3E0it Ha TaHXO CaTXH JOHHUILIPO
MyailsiH MeKyHaH/[, 0ajaku Oapou 6exTap HaMyaaHu cu(aTH TabJIUM HU3 3aMUHa (papoxaM MEopaHI.

Tadakkypn MaHTHUKH SKe a3 INIAKIXOM OJMHM (abONUATH 3€XHUM MHCOH MeOomaa, Ku 0Oa
BOCUTAaM OH IIAXC KOJUP acT BOKEUATPO TaxXJWJI HaMosij, poOuTaxou cabaldy HaTH4apo MyailsiH
KyHaJl, MyKouca HaMosi/1 Ba XyJIocaxou aypyct 6apopaa. H HaBbH TadakKyp Aap TaMOMH (paHXou
TaBJIUMI axaMUITH KaJOH J0paj, Bajie nap (GpaHxou TaOWA-MIMEA, MaxCycaH XMMHS, HaKIIA OH
6ewrrap 30xup Merapaaa. Jap danau xumus Tadakkypu MaHTHKR Aap AKYaH/I caMT 30XUp MeLIaBal.
[lem a3 xama, OH Jap TaXJIWJIM PEaKCUAXOU XMMHUABH 0a KOp MepaBal, BaKTe KU XOHaHAA 00s[
MyalsiH KyHaJl, Kd KaJOM MOJAax0o 0a peakcus JOXWJI MELIaBaH] Ba 4il HATHM4Ya XOCHUJ MEIIaBal.
JyroMm, map myaiisiH Kapanu cabad Ba HaTU4a, KM JIap OH XOHaHa 0057 paxmaa 4apo siK peakcus 6a
amasl Meosi1 Ba oH Oa uil oBapna mepacoHan. Cerom, Jap MEIITyWH HATHYau pPeakcus, KU Tayad
MeKyHaJ XoHaHna 60 uctudoaa a3 AOHUIIXOMU KaOJil HATMYaW paBaHApO MEllaKkid MyailssH KyHa.
YopyMm, gap Xaid Machallaxod XUMHABH, KU Jap OH (PMKPPOHHUU MAHTHKH Ba XUCOOOApOpil SKYO
uctudona memaaa. Tadakkypun MaHTHUKA MHUYYHUH Oa YA KOOWMIMSATH CHUCTEMaBUU XOHaHIA
MycouJaT MeKyHaI. SIbHEe XOHaH/Ia Ha TaHXO SIK MagXyMpo MeoMy3aJl, OaJKu OHpO aap poduta 00
nurap Magxymxo aapk MmexyHaa. MH paBana 6apou Tamakkyiau YaXOHOMHUU WIMIA aXaMHSITH KaJlOH
nopan.

TecTxoM TabIMMii, MAXCyCaH TECTXOU CAaTXU TaXJIWINA Ba MpoOsieMaBii, BOCUTal MyXUM Oapou
pyuinn TagakKypd MaHTUKUM XOHaHAAroH 0a xuco0 mepaBann. bap xunodu ycynxom anbaHaBUU
MypCHUI, TECTXO XOHAHIAPO BOAOP MEKyHaHH, kU ¢abojioHa (PUKp KyHAJl Ba Ha TaHXO 4YaBOOH
Tal€ppo a3 xoTup rupa, 6aaKu OHPO TaxwI Hamosia. Jlap yapaéHu HYPOU TECTXO XOHAHIa MaYOyp
MellaBaj, K MabIyMOTPO TaxXJwil KyHaja, pobutaxou OailHM MapXyMmMXopo MyailssH HaMosij Ba
KapopXOu MaHTHKHA KaOyn KyHan [5, ¢. 142]. MacanaH, XaHrOMH HHTUXO0HW 4aBOOH JypyCT XOHaH/a
0051 XaMau BapuaHTXOpOo 00 XaM MyKouca KyHaJ] Ba TAHXO K 4aBOOM MyBO(QHKPO MHTUXOO HAMOSI]I.
Wn paBana xyn 0a xyxa Tadakkypu TaxJIWiIid Ba MyKOHMCaBUpO (abosl MeKyHas. MmoBa Gap uH,
TECTXOH TaxJIWJIi Ba npobiemaBit catxu OananaTapu Gpuxkppo Tanad MekyHauz. Jlap 4yHUH TECTXO
XOHaH/1a 00S]T Ha TAHXO JIOHUIIIPO 02 XOTHP OpaJl, OAJIKK OHPO Jap Ba3bUATXOM HaB HcTH(hOIa Oapa.
Wu paBana 6a pymiau tadakkypu CUCTEMaBil MycouaaT MEKyHa/l, 3ep0 XOHaHIa Ma40yp MelaBa,
KM Machajaxopo Jap MauMyH yMyMHH JOHHUIIXO Oappacit Hamosi[. XaMUH TaBp, TECTXO HA TaAHXO
BOCHTau ap3€0UM JTOHMII, OaJIKU BOCUTAW MYXUMH IeJarorii 6apou pyman Tahakkypu MaHTHKHR Oa
xucob mepaBana. OHX0 0a XOHaH/1a UMKOHMST MEANXaHd, KU KOOWIUATH (PUKPPOHUU MYyCTaKHIIOHA,
TaxXJIWIA Ba XyJI0cabapopupo MHKUIIOP TUXA.

Jlap HM30MH MYOCUPHU TabJIUM (PaHHU XUMHUS siKe a3 paHXOM KaJuauu TaOuii-uinmi 06a xucod
MepaBaJ, KM OMY3MIIN OH Ha TAHXO a3XyJKyHHMU JOHUILIXOU Ha3apUSABUPO Tanad MEeKyHal, Oanku
pyHIIId KOOMIUATXOMW TaxXJIWJIi, MAaHTHUKIA Ba TaYprOaBUU XOHAHIArOHPO HU3 Aap Oap merupan. [ap
UH paBaH] UCTU(}O/1au TECTXOU TAbJIUMI XaMUyH BOCUTal CaMapaHOKU OMY3UIII Ba ap3&0i axaMHsITH
XOC Tai1o MekyHaa. TecTxou TabIuMid Jap Japcu XMMUS Ha TAaHXO0 0apoM CaHYWIIM CATXU JOHUIIL,
0ankyu XaM4yH BoOcHUTaW (aboJTraplOHUM paBaHIU TabIUM Ba PYHIIU TadakKypyn MaHTHKUH
XOHAHJIarOH XU3MaT MeKyHaHa1. OHX0 HMKOHUST MEINXaH/I, KH OMY3rop lap MyIIaT KyTOX CaTXH
(axMHUIIM XOHAHAArOHPO MyalisiH HaMy/a, paBaHIu TabJIMMPO MyBO(UKH HATUYAX0 TAH3UM HAMOSII.

Ske a3 Ba3u(axon acoCHH TECTXOU TABJIUMII Jap NapcH XUMUS HH TAbMUH HAMYIaH! ap3E0uu
JOUMUH JOHUII MeOomaa. Ap3éoun oMM UMKOHUAT MeIUXall, KU OMy3rop Ha TaHXO Jap OXUpPHU
MaB3yb, OAJTKK Jap Xap MapXuJiad OMY3HII CaTXH a3XyIKyHHH MaBOJIPO MyaisiH KyHaa. Jlap ¢panHn
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XUMUSI, KA IOPOU MyHAapu4an MypakkaOu Ha3apusBii Ba aMajil MeOoIIa I, YyHHH Ha30paT aXaMHsITH
KaJIOH Jopaja. MacanaH, XaHroMu oMy3uIu MaB3ybxou “Coxrtopu atom”, “Ilepnoanueckas cucrema
aneMeHTOB” € “Peakcusxou XUMUSBA~ OMY3rop METaBOHAJ TaBaCCyTH TeCTXO (haxmaja, KU KaaoM
KHCMH MaB3yh 0apor XOHAHJIATOH JYIIBOP acT. Ap3€0UU OMMI WHIYHUH 0a MCIIOXU CAPUBAKTUH
KaMOyAMXOH JTOHUII MycouJaT MEeKyHaJa. Arap XOHaHJa Jap MapXujau aBBajl CaBOJIXOpPO AYPYCT
94aBo0 /10/1a HATABOHAJ], OMy3IOp METaBOHA/ IAPXH WIOBAT# NMEITHNXO0.T HAMOSII.

TecTxou TabIMMIl Jap JapCy XUMHEsI BOCUTAU MYXUMH (aboirapJoHUU XOHAHIaroH 06a Xucoo
MepaBana [2, c. 88]. bap xumopu ycynu aHbaHaBUM JIEKCHMOHH, KM J1ap OH XOHaHJa acocaH
IIyHaBaHJa MeOOIIaa, TeCTX0 ypo O6a MIITUPOKUYMU (PaboiH paBaHIU TABIUM TaOIWUIT MEAMXAH.
XaHTOMH UYPOH TECT XOHAHAa Ma4y0yp MemaBal, ki (GUKp KyHaJI, BAPUAHTXOPO MYKOHCA HAMOS Ba
4aBoOU QypycTpo MHTUXO00 KyHaa. VH paBaHa (abonusaTu 3eXHH Ba TUKKATH YpoO 3UEI MEKyHa.
Nnosa Gap wH, TECTXO MyXUTHU PaKOOATHOKH COJIUM 0a By4dya MEOpaHI, KA UH 0a OanmaHi 1TyJaHd
XaBaCMaHIUU XOHAHAArOH MycouJaT MEeKyHa 1. XOHAHJarOH KyIIUII MEKyHaH/, K1 HaTH4au 6exrap
0a 1acT opaH[I, KU UH Xy 6a Xy1 cudaTi OMy3uIIpo 0exTap MEKyHa.

Ske a3 myxumrapuH Bazudaxou TecTxo nap (aHHU XUMHUS WH PYLULIH MaaKaxOoHW TaXJIIIA
Mebomaa. TecTxou caTxy OajaH]l XOHAHAAPO BOJAOP MEKYHAH/[, KM Ha TaHXO AOHUIIPO a3 €11 KyHal,
0anKu OHPO TaxJWI Ba uctudomaa 6apaa. MacanaH, 1ap TECTXOM TaxXJ WA XOHaHAa 6o cababu Oa
amas omaJlaHu peakcuspo (paxmaa € HaTuyau OHpO mewmryi kyHala. MH paBana mycrakuman 0a
pyuau Tagakkypu MaHTUKA MycouaT MekyHa. [ap ¢panau xumusi, Ku 00 KOHyHUSTXOHU JTaKUK Ba
pobutaxou cabady HaTH4a acoc €dTaacTt, YyHHH MaJTaKaxo aXaMUATH KaJIOH JOpaH. XOoHaHa 00511
baxma, K1 4il TyHa TarupEOun K mapameTp 6a HaTUYau peakcHsi TAbCUP MepacoHal. XaMHUH TaBp,
TECTXO Ha TaHXO JOHUIIPO MECaHYaH[, Oallki paBaHAu GUKPPOHUU TaXJIWIUPO (HaboJ MEKyHAHI.

Ske a3 GapTapuxou MyXUMHU TECTXOU TAbIUMM Jap JAapcu XUMHUs UH capdau BaKT MeOOIIaI.
Hap Mmykonca 00 yCyJIXou aHbaHaBHH IyPCHIL, TECTXO UMKOH MEAMXAH, KU Jap MyIAaTH KyTOX
ryMopau 3u€au XOHaHAaroH ap3é0i masaua. MH XycycusT MaxcycaH Aap CHH()XOU KAJIOH MyXHM
acT, KU OMy3rop 005/ f1ap sSIK BaKT CaTXU JOHUIIM XaMau XOHAHAAroHpo MyaisiH HaMosi. TecTXxo uH
paBaHIpo co/Ia Ba caMapaHOK MerapaoHaH . MiioBa 6ap nH, HATHYAaxOu TECTXO 3y 0a 1acT MEOSH]I,
KM UH 0a OMy3rop UMKOH MeIUXald, KU (aBpaH TaxJWI aHYOM JIMXaJl Ba paBaHAH TabJIMMPO TaH3UM
HaMOsI.

TecTxon TabIUMil MHUYYHUH Jap PYLAM XyAHA30paTil Ba XUCCH MAchyJUATH XOHAHAAroH
Hakmm MyxuM Mmebozann [8, c. 112]. Bakre ku xoHaHga MyHTazam 0O TECTXO KOp MEKYHal, ¥
MeoMy3a/, KM caTX{ JOHMIIK XyJIpO MyCTakwioHa ap3é0m Hamosn. MH paBanj 0a Tallakkyiu
Mallakau XyJIoMy3it MycouAaT MeKyHa . XOHaHJa JapK MEKyHa/l, Ki KaJlOM KUCMaTXO0H MaBOJPO Xy0
a3 XyJ Kap/1aacT Ba KaJoM KUCMaTX0 0a TakMuJI HUE3 TOpaHI. XaMUH TaBp, TECTXO 0a TallaKKyJIu
MIaXCUATH MYCTaKIWI(QUKD Ba MAChYIHITITHHOC MyCOUaT MEKYHAH]I.

Jlap HU30MH MYOCHPH TabJIUM TECTXOU TabJIMMil XaMUyH SKE a3 BOCUTaXOU aCOCHU HAa30par Ba
ap3E0MM TOHUII, MHYYHUH XaM9yH MEXaHU3MH MYXUMH PYIIIA KOOMIHATXON 36XHUU XOHAHIArOH
uctudona 6ypaa memasas. JJap paHHM XUMUs, KU 1OPOU Ma3MyHH Mypakkad Ba poOUTaxou 3uéau
cababy HaTmya MeOoIaa, HAKIIM TECTXO MaxcycaH MyXum act. boou maskyp 6a TacHudu TECTXO,
MeToJMKan HUCTU(OAaN OHXO Ba TAabCHPU OHXO 0a pymau TadakKypu MaHTHKUM XOHAHIAaroH
Oaxmmaa Memanaj. TecTxou TabiuMii BoOacTa 0a xanad, caTxy AyIMIBOPA Ba Ma3MyHHU CaBOJIX0 Oa
SKYaH]l TYPyX 4ya0 kapaa memasanf [9, c. 73]. I TacHud UMKOHHIT MeauXal, KU OMy3rop Jaap
paBaH/IU TABJIUM TECTXOPO MAaKCaJAHOK HcTUdoIa 6apa.

a) TecTxou penpoayKTuBi (IoHUIICAHYH) - VH HaBBH TecTX0 Oapou CAaHYUIIIN JOHUIITU O]
Ba XOTUpOT ucTh(oaa memasan. Ouxo Oemrrap 6a €1oBapuu MabIyMOT Taksd MeKyHaH[. Jlap panHu
XUMUSI YyHHH TECTXO0 METaBOHAH[ Jap Oap THpaH/;

e HOMOAp KapJaHH dJICMEHTXOH XHUMUSIBH;

e HAaBUITaHU (HOPMYIIAXOU MOJIIAXO;

e MyaiisiH KapJJaHW BaJICHTHOKT,

e TabpUXOU acocii (aToM, MOJIEKyJia, KUCIIOTa Ba Faipa).

Mucoa 1:
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®opmyJian 00 KagoMm act?

A) CO2

B) H20

C) Na(Cl

D) 02

Yasoo: B

WH HaBBU TECTX0 rapyaHje catxu nacTa GUKppoHUPO Tanad MEKyHaH, Baje 0apou TaXKHUMHU
aCOCXOH JOHHIII MyXHM MeOOIIaH .

0) Tectxou dpaxmumrii - Tectxou daxMuliit 6apou CaHYUINHU Aapadan I1apKu MaBoJ ucTudoaa
MemaBada. [ap wH 4o XoHaHJa 00ST HA TAaHXO MabIymMoTpo 0a €1 opas, OalKu OHPO MIApX I0Aa
TaBOHaA. MacaunaH:

e IIIAPXH COXTOPH aTOM;

e TaB3€XH PaBaHIN PEAKCUAU XUMHUSIBH;

e haxMoHUAaHH papKu OailHU MOJ1aXOU OPraHUKM Ba FallpHOPTraHUKi.

Mucoa 2:

Yapo 00 Moaaau HeiiTpasa act?

A) 4yH KucIIOTa acT

B) uyn pH =7 act

C) uyH Hamak acT

D) ayH acoc act

YaBoO: B

e I HaBbU TecTx0 Oa pymam Tadakkypu GaxMOHIAIUXA Ba TaXJWIUU UOTHUAOW MYCOUIAT
MEKyHaH/]I.

e B) TecTxou TaxymJi - TecTXOHU TaXJIWIIi sIKE a3 MyXUMTapHH HaBbXO Jap pyau Tahakkypu
MaHTHUK#A 06a xucoO mepaBana. OHXO a3 XOHaHIA Tajgad MEKyHaHI, KM MabIyMOTPO KUCMOAH,
MyKOHCa Ba TaxXJWJI HaMosiA. Jlap XUMHs YyHUH TECTXO METaBOHAH] YyHUH Bazudaxopo map 6ap
TUpaH/;

e MyaiisiH KapJaHu cababu 6a aman oMaJaHu PeaKCHus;

® TaXJIMJIM HaTUYaHl PEaKCus;

® MyKOHCaH XOCHSITXOH MOJJIAaXO.

Mucoa 3:

Yapo Na gap peakcus 60 Cl Hamak xocu mexyHnan?

A) 4yH xapay MeTaJuIaH]

B) uyn Na metamn Ba Cl raiipumeras act

C) uyH xapay razasj

D) uyH xapy MoebaH I

YaBo6: B

Mucoa 4:

Kanom moaia kuciaora act?

A) NaOH

B) H2S04

C) CaO

D) NaCl

YaBo6: B

e lH HaBBU TecTXO O0a pymau Tagakkypu MAaHTHKA Ba CUCTEMAaBHl TAhCUPH MYCTaKUM JIOPAH]I.

r) TecTxou npodJemasi (3uonin) - Tectxou npobreMasii catxu 6ananau GUKPPOHUPO Tanad
MekyHaH/. J[ap MH HaBBH TECTXO YaBOOHW sIKXella BYYYJl HAIOpaJ Ba XOHAHAA OOSJ POXH XaJUTH
MYCTaKWJIOHA MEIIHUX0] HAMOSI].

e Macanan:

e TICIITYUH HATUYAU PEAKCUSU HOMABIIYM;

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



XUMHWYECKHUE HAYKH
Impact Factor: SJIF 2023 - 5.95 CHEMICAL SCIENCES It

2024 -5.99

e MELIHUXO/] KapJJaHU POXXOU I'YHOT'YHH XaJUIM Machala;

e TaXJIMJIM Ba3bUSTH KUMUEBUU MypaKKao.

Mmucou S:

Arap oXaH Jap MyXHMTH HAMHOK HUTOX JI0IITA IAaBaj, Yl MemaBaj?

A) 006 MemaBan

B) 3anr me3anan

C) Oyxop memaBaj

D) raritup nHameéban

YasoO: B

o M1 TecTXx0 TadakKypH 340N Ba MyCTAKIIPO WHKUIIO() MEIUXAH]I.

o CaMapaHOKUM TECTXO a3 IypycTuu HcTU(OIau METOAMH OHXO BoOacta act [7, c. 120].
Metoaukan uctudoman TECTXO ap AApCH XUMHS SKYaHI MapXuiapo aap 6ap Merupa.

a) Mapxuian omonari - J[ap MH MapXuia oMy3rop:

e Xxamahxou Japcpo MyailsiH MEKyHaJT;

e CAaTXH JIOHUII Ba KOOMJIMATU XOHAHIAATOHPO TaxJIWJI MEHAMOS;

e TECTXOM MYBO(UK TaXusi MEKYHaJ.

o ln Mmapxuna acocu cuatu TaMOMH paBaHIH TECTTy3apOHH MeOOoIIal.

0) Mapxuaan tatouk (uctudona map mapc) - TecTxo MeTaBOHaH Aap Ce MapXujau Japc
uctudoaa maBaHm;

e 0FO3H Japc — 0apou TaKpOpH MaBOJIY T'y3alliTa;

e paBaHIHu Aapc — 6apou Ha30paTH (HaxMHIIL;

e OXHMPH Japc — 6apou YyaMbOaCTH HATUYAXO.

e UyHHMH TaKCUMOT UMKOH MEMXaJ, KA paBaH/AM TabJIUM NaiiBacTa Ha30paT Kap/a ImaBal.

B) Mapxujian Taxjamia - babiyu aHYOMHU TeCT HATHYaxo TaxJwl Kapja MemaBaHia. [lap uH
Mapxuiia OMy3rop:

 XaTOI'MXOPO MyalsiH MEKYyHas;

e caTXy (haxMHIIU CHHPPO ap3E0i MCHAMOS]T;

e MYIIKWJIOTH aCOCHPO YyJ0 MEKYHaJ.

r) Mapxuiam ucjiox Ba TAKMIJI - J[ap acocu HATUYAaxOou TaxJIWI OMy3rop:

® YCYJIU TabJIUMPO TaFHUpP MEIUXA;

® MaBOJIM MJIOBAT# MEUIHUXOJ MEKYHA;

® KaMOYTUXOM JIOHHUILIPO UCIOX MEKYHa/I.

o lH Mapxuia axaMHATH KauA#i gap O6amann 6apaomraHu cudaTd TabIuM JTopaa. Tectxou
TabJIUMI HA TAHXO BOCUTaW ap3&0#, 0aTKu OMUIM MYXUMHU PYIIIU TadhaKKypy MAaHTHKA MEOOIIIaH/I.
Tabcupu OHXO Aap AKYAH CAaMT 30XHP MEIIaBas.

e a) Pymyim Taxamirapii - XaHroMu U4poM TECT XOHaH/a May0yp MellaBaj, K MabIyMOTPO
TaxJua Hamosi[. MH paBaHI KOOMIHMATH YyAO KapAaHU 4y3bX0 Ba (axMuUIaHu poOuTanm OaifHu
OHXOPO MHKHMIIO() MEeAUXAL.

e 0) Pymiau mykoucasit - TecTxo akcap BakT MyKoucanm MaxyMxo Ba 0OBEKTXOpO Tanad
MeKyHaHJ. MacanaH, MyKoucau XOCHSATXOU KHUCIIOTax0 Ba acoCXo.

eB) Pymam xynocadapopit - XoHaHaa gap acocd MablIyMOTH Jojamryna 0osa XyJoca
O6apopan. MH paBanj TahakKypyu MaHTUKUPO MyCTaXKaM MEKyHas.

r) Pymam tadpakkypu cucremanit - danHu Xumus Xy TabuaTu CUCTEMaBii 1opaa. TecTxo
0a XOHaH/1a KyMaK MEKyHaH], KU MapXyMXopo Aap poOuTan yMyMit JapK HaMOs .

Xysaocan Huxoit: Jlap MaymMyb, TaXJIWIM WIMHHM Machaja HUIIOH MEAMXald, KU TECTXOH
TabJIUMIL 1ap Japcu XUMHUS sIK€ a3 BOCUTAXOU MYXHUM Ba CaMapaHOKH TabJIUMil 0a XucoO MepaBaH/I.
Onx0 Ha TaHXO 0apoW CaHYMIIM CATXH JOHUII Ba HA30paTH PaBaHIIM TabIUM UCTH(OIa MEIIaBaH]I,
O0anku XaMuyH OMMJIM MyacCHUpH pyHIIu TadakKypyd MaHTHUKHA, TaxJIWIAd Ba MYyCTaKWJIOHaW
XOHAHJIarOH HU3 XU3MaT MekyHaHxa. Mctudomanm TecTxo Aap paBaHIM OMY3WIIM XMMHS HMKOH
MeauXaJ, KU XOHaHaaron 6a ¢ukpponuu dawvon yanbd rapauaa, poouraxou cabady HaTUYApO JapK
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HaMOSIH]], MabJIyMOTPO TaXJIMJ KyHaH] Ba XyJOCaXxoH AypycT O0apopaHa. MaxcycaH TECTXOM CaTXU
T'YHOTYH, a3 4YyMJla TaXJIWIi Ba poOseMaBii, 1ap TallakKyIu TadakKypu CUCTEMaBi Ba YaXOHOMHUN
WJIMHU XOHAH/IarOH HAaKIIM Kalnuai Me0o3aH 1. XaMUH TapuK, METaBOH XyJI0ca HaMy/l, K caMapaHOK
uctudoma OypIaHH TECTXOM TABJIUMHA Jap Japcu XuMus Oa OanmaHn mIynaHu cHU(aTd TabIuM,
TAaKMWJIM CaTXW JIOHHUII Ba PYLIIM KOOWIMATXOM 3€XHMU XOHAHJIAroH MycouaaTr MeHamos. MH
paBaH[l Jap HUXOATH KOp 0a TalIaKKyJIH MAaXCHATH MYCTAaKWI(QHKD, 390AKOP Ba JOPOU TadakKypu
MaHTUKUU KaBil 0Bap/la MEPACOHA.
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YJKEH APAJI TEHIBIHAEI'T TYHIBIBAC )KOHE YEPHBIIIIEB
IBIFAHAKTAPBIHBIH KA3IPI'T ZKAFIAUBI

M.A.ECEHOB, H.C.CAMBAEB, M.T.KAJIBIMBETOBA,
K.3. EPMAXAHOBA, A.A.CAPUEBA
«BIIFO0» XKIIC Apan dunuansl, Apan, Kazakcran

Anoamna. Maxkanaoa Ynxen Apan meniziniy Tywuwloac scone YepHovluies wvl2anakmapbiHoly
Kazipei 2UuOpONOUSNbIK, MOPDHOMEMPUSILIK HCIHE SUOPOXUMUSIBIK HCA20Albl  3ePOeNeHeeH.
3epmmey srcymvicmapel 0ananvlk 6aKblIayIap, 2UOPOXUMUSLILIK MALOAYAap, CRYMHUKMIK Cypemmep
MeH a’posu3yandvl mycipinimoep Hamudicenepine nezizoencen. Homuowenep Koxapan 6ecemi
apxbwiivl Yaken Apan menizine cy scibepy Keneminiy Kvickapysl stcane 2021 sxcviioan bacman movlg
MOKMAmMblLIybl  WbIRAHAKMAPObIY CY  pedcumine eneyni acep emkeHiH kopcemmi. Tywpwloac
UbI2AHARLL MONILIKMALL KYpean, copavl-ueoi nanouagmya avnanean. Yepuviuies ubleanagblHoad cy
QUOBIHBIHBIY AYOAHbL MeH KoaeMi aumapivlkmail KblcKapoin, cyovly my30siivizbl  300—308%o
Oeneeuine Oeliin  apmian. [ uopoxumusanvly 3epmmeynep Cyobly JHCOAPLL MUHEPANOAHYbIH,
CLIMIniniein JicoHe epicen ommeei MOIUepPiHiy moMeHOieiH aHblKmaovl. Kanvinmackan xonaticol3
2UOPOIKONIOUSTIBIK HCAROALLIAD CY IKOMCYUENePIHiY 0epadayusacbly Kyueumin, apmemus wasHsl
NONYIAYUACHIHBIY KYPM  A3AI0bIHA  JCOHE OHbIH KICINWINIK MAHbI3LIHbIY HCOUBLIYBIHA IKENOL.
3epmmey nomuoicenepi Ynxken Apan meHiziniy KalOblK Cy AUOLIHOAPbLIH CAKMAY HCIHE OAAPObIH
9KONIO2UANBIK MYPAKMBLILIRLIH APMMBIPY YUK CY pecypcmapblii 6ackapy meH 2uOpOmexHUKAIbIK,
wapanapovl Hcemindipy Kaxcemmicin Kopcemeoi.

3epmmey  Kazaxcman  Pecnyoauxacvr  Ayvin — wapyawsiaeiebl  munucmpiici  banvlg
wapyawsliviebl Komumemi Kapoicvlianovipamoin  021-100-159  61000cemmik  6az0aparamacsyi
«Kanyapnap OyHueciniy pecypcmapvin cakmay, OCIMIH MONAUMY JHCIOHE YMbIMObL NAUOANAHY
JICOHIHOe2] KblaMemmepy ueHOepinoe OpblHOAN0bL.

Tyuinoi ceszoep: Yixken Apan menizi, Tywwibac, Yepnviuies, uOpOIOSUANBIK PENCUM,
2UOPOXUMUS, MY3O0bLABIK, 0e2padauus, apmemus, cy dKoAHCyueci.

Kipicme. Apan Tteni3i XX FachIpJblH €KIiHII >KapTHICBIHAH OacTam oJeMJeri eH ipi
HKOJIOTUSUIBIK JIaFJapbic aiiMaKTapbIHBIH OipiHe aifHanbl. BypbiH KeeMi xKaFbIHaH JYHUE KY31HIeT1
TOPTIHIN 1pi TYHWBIK CY alJIbIHBI OOJBINT caHaJFaH Apaji TeHi31 ©3€H CyIapbIHBIH MIapyallbUIbIK
MaKcaTTa KapKbIH/bl HalJanaHblUTybl, KIMMATTBIH KYPFaKTaHYbI )KOHE Cy pECypCTapbIHBIH THIMCI3
0acKapblIybl HOTHXKECIHJE KYPAEIi TUAPOIOTUAIIBIK JKOHE HKOJIOTHSUIIBIK ©3repicTepre YIIbIpasbl.
Ocipece Omynapusi MeH CeIpmapusi ©3¢HACPIHIH aFbIHIAPBIHBIH a3al0bl TEHI3IH TaOWUFH Cy
OanmaHChbiH OY3bIN, OHBIH JCHIEeHiHIH KYpPT TOMEHJeyiHe, Cy KeJIEMiHIH KbICKapyblHa »OHE
TY3/bUIBIFBIHBIH OlIpHEIlIe ece apTyblHa bl kel [1].

XX raceIpabIH coHbIHA Kapait Apain TeHi3i Kimi (Contycrik) xkoHe YnkeH (OHTYCTIK) Apan
TeH13aepine O6eminai. Kekapain OeretiHiH canbiHybl Kimni Apan TeHI31HIH TMAPOIOTUSIIBIK PEKUMIH
TYpaKTaHJbIpyFa >KoHe OasblK IIapyallbUIbIFBIHBIH KalTa KaHJaHYbIHa OH OCEPIiH THUTi3TeHIMEH,
YnkeH Apan TeHI31HE KeJETIH Cy MeJIIIEpIHIH a3arobl OHBIH 9pi Kapall AerpajauusiaHy yAepiciH
xenennerti. Kasipri tanna YikeH Apan TeHi3iHIH ayAaHbl TapUXH MaKCUMalbl KOPCETKIIIiHIH
mamMaMeH 8 %-bIHaH acmailibl, ajl OHBIH HIBIFBIC OOJIr1 TOJBIKTAW JEPJIK KypFarl, TY3[bl 16
ankaObIHa aifHanFaH. YIKeH Apal TeHi31 aKBaTOPHSICHIHBIH Ka3ipri jKaFaaibl JEHIeHITIK peXUMHIH
TYpPaKThl TOMEHJECYIMEH, CYIBbIH MHUHEpaJJaHybl MEH TY3JBUIBIFBIHBIH apTYBIMEH, JKarallayJIbIK
HKOKYHEeNepAiIH JerpaJalisCbIMEH KoHe OMOIOTUSIIBIK OPTYPILTIKTIH a3atobIMeH cunartanaasl. Cy
alIBIHBIHBIH KAJIJBIK O6JIIKTEepIHIe THAPOXUMUSIIBIK PEKUMHIH ©3repyl HOTHXKECIHIE TUTIeprajuHIl
KaFaail KaJbIITaChlll, KONTEreH Cy OpraHU3MJIEpiHIH TIPIILIIK eTy opTachkl Tapbulyaa. COHbIMEH
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KaTap TeHi3 TabaHbIHAH KOTEPUIETIH TY3/bI-IIAHABI a3PO30JIbEeP OHIPAiH SKOJIOTUSIIBIK JKaFJaiibiHa,
aybul HIApyalllbUIBIFbIHA JKOHE XallbIK JIEHCAyJbIFbIHA KOChIMINA Kayin TeHaipyae [2,3]. CoHFbI
xbutaapbl Celpaapus ©3eHiHIH TOMEHT] aFbICBIH/IAFbI CY TaIIBUIBIFBI skoHe Kokapai 0ereri apKbubl
Ynken Apan TeHi3iHe cy KiOepyliH TOKTaTbUIybl T€HI3JEr1 JerpaJalisulbK yaepicTepAl ogaH api
kymeiTTi. Cy AeHreiiniH TeMeHaeyl HoTwkecinae Tympioac xoHe UepHbIlIeB IbIFaHaKTapbIHA
Tas3/laHy, KadTanmama Ty3daHy, MIOTIHAUIEPIIH  JKUHAJIYBl  JKOHE  THIPOOHOJOTHSIIBIK
KAaybIMJIACTBIKTAPJBIH ~ KYPBUIBIMIBIK ~ ©3repicTepi Oaiikamyma. byn  karmail  artamrad  Cy
aliIBIHAAPBIHBIH YKOJOTHSUIBIK TYPAKThUIBIFBIHA TIKENEH acep ereai. YJIKeH Apall TeHI31HIH Ka3ipri
TUIPOJIOTUSIIBIK, THAPOXUMUSIIBIK JKOHE THIPOOUOJOTHSIIBIK JKaFIalblH KEHICHII 3epTTey, CY
alIBIHAAPBIHBIH TpaHC(hOpMAIMIaHy 3aHJBUIBIKTAPbIH aHBIKTAY >KOHE ONapIblH JKOXKYHeNiK
TYPAKTBUIBIFBIH Oarasiay FhUIBIMU JKOHE MPAKTUKAIBIK TYPFBIIAH €PEeKIIe ©3eKTi OONBIN TaObLIa bl
MyHnaii 3epTTeynep eHipAeri TaOUFU pecypcTapibl YThIM/IBI Maiianany, 0aablK MapyallbUIbIFbIH
JaMBITY JKoHE Apat OHIpiHIH YKOJOTHSUIBIK KAyIICi3iriH KaMTaMachl3 €Ty JKOHIHeT] ic-1mapaiapabl
FBUIBIMU HET137I€ JKocmapiayra MyMKiHIik Oepeni. OcblHAail yaepicTep anemaeri 6acka 1a TYHbIK
TUIepTaJIMHI Cy alIbIHIapbIHA, aTal alTKaHaa Oni TeHi3re, Mpanaarsr Ypmus kemiae xoHe AKIL-
Tarbl YnkeH Ty3nael kenre ToH [4]. Anaiima Apanl TEHI3IHIH €peKIIeNiriT — OHBIH TapThUTy
KapKBIHBIHBIH ©TE >KOFapbl OOIYBI jKoHE TaOWFH (haKTOpPIAPMEH KaTap aHTPOIOTEHIIK BIKIAJIBIH
6acbiM peut aTkapybl. COHIBIKTaH YJIKeH Apall TeH131HIH Ka3ipri *KaFAalblH 3€pTTey Cy pecypcTapblH
THIMII 0acKapy, IKOKYHeJIep/Ii caKTay MKoHE OHIPIIH dKOJIOTHUIBIK KayillCi3airiH KaMTaMachl3 €Ty
TYPFBICHIHAH €PEKIIE FHUIBIMU MaHbI3Fa HeE.

3eprTey MaTepuagapbl MeH dicTepi. 3epTTey KYMBICTAPHI KOMIKBUIIBIK SKCIIETUITUSITBIK
OaxpLIayTapIbIH, JalaIbIK 3epTTeYIePIiH, THAPOXUMUSIIBIK KOHE THAPOPUIUKATIBIK Tal1ayIapablH
HOTWOKenepi HeriziHae >kyprizinmi. ConsiMeH Katap Tangay OapeickiHna «Kascymap» PMK men
«Kasruapomer» PMK Kepi3buiopna ¢uiamansl  yChIHFAH pPECMH  THAPOJIOTHUSIBIK  JKOHE
THAPOMETEOPOJIOTHUSIIBIK JEPEKTEP Maiaananbuiasl [5,6]. Cy aliIbIHAAPBIHBIH ayJaHbl MEH JKarajiay
CBI3BIFBIHBIH ~ ©3TEPICTEPI CHYTHUKTIK MOHHUTOPUHT MaTepHaniapbl MeH MOP()OMETPHUSIIBIK
ecenreysnep Heriziaae Oaramannbl [7]. T'mppoxummsuieik 3eprreyiep MEMCT 31861-2012
Tajantapeina xoHe Kazakctan PecyOnukacel Cy pecypcerapsl xoHe uppuraius MUHUCTpiHiH 2025
*KbUTFBI 4 MaychiMaarsl Nel 11-HK OyiipeirsiMeH O€KITINTEeH KePYCTi Cy 0OBEKTIIEPIHIH Cy CanachlH
OipbIHFall KIKTEY KyHeciHe coiikec yprizinai [8,9]. Jlanmanblk karmaiiia cyga epireH OTTEeTiHiH
memmepi MAPK-302 M mopraTuBTI aHaJIM3aTOPBIHBIH KOMETIMEH, ajl CyTeKTiK KepceTkim (pH)
MAPK-901 pH-meTpi apKpUIbl aHBIKTANIB (CypeT-1).
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Cypert 1 — Ynken Apan TeHi3iHiH YepHBIIIEB MIbIFaHAFbIH/IA CBIHAMA ATy KYMBICTAPhI

3epTXaHalbIK JKaFalaa cy yaruiepineH OMOTeHIIK 3JIEMEHTTEP/I1H, OPTaHUKAJIBIK 3aTTapIbIH
MeJIIepi MeH MEepMaHraHaTTBHIK TOTHIFY KepceTkimrepi anbikTanas! [10]. CoHbIMEH KaTap CyIbIH
MUHEpaJJaHybl, HOHJBIK KYpaMbl KoHe OacKa J1a Her13ri F’UAPOXUMUSIIBIK TapaMeTpiepi OaraiaH/ibl.
Anwiaran HoTIKenep Microsoft Excel »xone Statistica OarmapiamanblK TaKeTTEpiH IMakigaiaHa
OTBIPBIN CTATUCTUKAJIBIK OHIEYIeH oTKI3UAl [11]. 3epTTey nepexTepin Tanaay 6apbeiChIHAA OpTalia
MOH/IEp, BapUAIMSUIBIK KOPCETKIIITEp JKOHE KOIDKBUIABIK ©3repicTepIiH HeTi3ri ypaicTepi
AHBIKTAJIBIN, TUIPOJOTHSUIBIK JKOHE TUIPOXMMMSIIBIK KOPCETKITEepIiH e3apa OailiaHbIChI
OaranaH]Ibl.

Hoatu:kenep :xoHe Tanaayaap. Kessuiopaa o6nbeicThIK «Kascymapy GuauanbHbiH AepeKTepi
ooiipiama 20152021 >xpuimapsr Kekapan Gereri apkpuibl YJKeH Apail TeHi3iHe XiOepuireH cy
KeJIeMi TYpaKChI3 CHITaTTa OO0JIbIMN, eH *Korapbl kepceTki 2017 *KblIbl TIpKEIil TYCKEH cy kenemi 5,4
Mipa.M*-ke xeTkeH. KeliHri Kpuigapsl cy KeseMi Oiprinaen azailybiHa OaitmaHbiCThl 2021 5KbLTBI
HeOopi 200,9 mun.M? Kypan, coyip aibiHaH OacTam YJKeH Apai TeHi3l OarbIThiHA Cy XiOepy
TONBIFBIMEH TOKTAThUINBI [12]. By skarmail TeHI3MIH OHTYCTIK OOITIHAET! Cy alabIHAApBIHBIH
JerpaaliusaAChiH KYPT JKeaenIeTTi (cyper-2).
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Cypert 2 — Kexkapan GereTi apKpUibl YJIKEH Apai TeHi31HE
2015-2026 xplnaap apanbIFbIHIA )KIOEPUITeH Cy KeJIEMiHIH JUHAMUKACHI

TymeiOac mbranars! Kimni Apan TeHi3i MeH YJkeH Apan TeHi3iHiH 0aThic Oeiri apaabiFbIHI
OpHaJIaCKaH THIeprajlnHIl KaJAbIK Cy ailIbIHbI 0071611 TaObLIaAb1. LIIbIFaHaKTHIH IIEKapaIapbl Keyeci
reorpausUIbIK  KOOpJMHATAlIapMeH aHbIKTamaasl: 46°18'49,25" ce. — 59°30'16,50" m6.;
46°11'46,07" c.e. — 59°48'07,24" m.0.; 46°06'00,99" c.e. — 59°42'54,93" m.0.; 46°14'46,46" c.e. —
59°41'23,42" m.6. TymeiOac MIBIFAHAFBIHBIH TUAPOJIOTHSUIBIK KaFJaibl TYPAKThl OONFaH Ke3CHIIe
aymanbl 40 MbBIH TeKTapabl Kypaabl. KanplTackaH THAPOIOTHSIIBIK JKOHE THUIPOXUMHUSIIBIK
XKargainap apTeMus IIassHBIHBIH JKamai JaMyblHa KOJIAWIBI 9Cep eTiM, mucTagap OMoMacCcachiHbIH
KOCINTIK Mrepyre KETKUTIKTI ACHIeUre )eTyiHe MYMKIHIIK O0epai. OchliFaH OalIaHBICTHI IIBIFAHAK
y3aK yakpIT OOHBI apTeMUsi [UCTANAPBIH OHAIPETIH MAHBI3/Ibl KACIMIIUIIK Cy albIHAApBIHBIH Oipi
peTiHe mainanansuiabl. JKypriziuireH KOCIIIIUIK UTEPy Ke3SHIEPIHE apTEMUS ITUCTAIAPBIH OHIIPY
85-90 Ttonnara neiiiH >keTkeH. KemkpuinplK Oakpuiaynap OOWbIHIIA Cy JEHIeil Tapuxu MIaMaMeH
53,40 m Banteik xyieci aexrevinen (MbXX) kasipri 29 mbXK mamaceina geitin Toemenaeres, 2021
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JKBUIIAH KeHWIH Cy KeNIMIHIH TOKTayblHA OalIaHBICThI MIBIFAHAKTAFBI KYPFay YAepici alTapibIKTai
KYIIEHAl, cajjapblHaH jkKarajay CbI3bIFbl XbUI caiibiH opTa ecennedH 200-500 M 1ueridim, cy
alIbIHBIHBIH  ayaHbl KBICKAPBIN, Tas3gaHy mporecTepi KapKbHABI xkypai. Kaszipri kesenue
LIBIFAHAKTBIH Cy OaJaHChl HET131HEH JKep acThl CyJIapbl MEH aTMOC(EpalIbIK KaybIH-IIaIbIH eCeOlHEH
FaHa KaJbIITacaIbl, ajlaliga OyJ1 Ke37ep cy alIbIHBIH TYPAKTHI CaKTayFa >KeTKiTiKci3. 2026 KbUTFbI
coyip aiblHAa >KYPri3UIreH [anaiblK 3€pTTeyJIep MEH VIIKBINICHI3 YIIy anmaparsl apKbLIbI
OPBIHAATIFaH a3POBU3YaJ/Ibl OaKbUIAy HOTHXKEJIEPl IIBIFAHAKTHIH TOJIBIKTal KYPFaFaHbIH aHBIKTAIbI.
3epTrey OapbIChlHAA Cy alABIHBIHBIH TYOl aK TYCTI COP-TY3/bl IIOTiHAUIEPMEH >KaObUIFaHbI, all
OYpBIHFBI Cy 0acCKaH ayMaKTap/a KajblH cOp KabaThl KalblTacKaHbl Oaiikamapl. Cy aiHACKI TOJIBIK
JKOMBLIBII, TYIKI LIOr1HAIIepAiH KeOyl MeH Ty3/1aHybl aHbIK KepiHi. by araiinap coHrbl OipHele
JKBIT OOWBI TYPAKTHI Cy KeNiMiHIH O0oJIMaraHbIH jkoHE TyIpIOAc MIbIFAHAFBIHBIH Ka31pri Ke3/1e TOJIBIK
/praraH 1iejre aiiHaIFraHbIH KopceTeai (Cyper 3-4).

1

Cyper 3 — Tympi0Oac mbiraHarblHbIH 2015-2026 sKbUtaap apaibiFbIHAAFbI
CIIYTHUKTIK Tycipinimaep OoibIHIIA e3repy TUHAMUKAChI

Cypert 4 — Tymsioac mblFaHarbIHBIH 2026 KBUTFBI COYIp albIH/IA KYPTi3iiareH
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a’POBU3YANJIBI TYCIPLTIIM IepeKTepi OOMBIHIIA TONBIK KYpFaFaH KOpPiHici

YepHnsieB mibiraHarbl Kpi3puiopa o0IbICkl ayMarbIHAAFbl YJIKEH Apai TeHi31HIH CONTYCTIK-
Oatbic OeiriHie OpHATACKaH TUIEPTAINH/I KaJAbIK Cy albIHBI 00BN TaObuIaabl. [IIbFaHaKThIH
HETI3r1 KOOpJAWHATAJbIK HyKTenepi: 45°56'17,62" c.e., 59°04'59,60" m.6.; 45°51'07,14" c.e.,
59°10'12,42" m.6.; 46°00'12,08" c.e., 59°16'56,43" m.6.; 45°53'31,79" c.e., 59°12'30,02" m1.6.

2026 >xpUIbl YJIKEH Apai TeHi31HIH UepHBIIIEB MIbIFaHaFbIHBIH aKBATOPHACHIH/IA KYPTi3UITeH
JananblKk 3eprreyiiep OapbiChlHAAa Cy aWABIHBIHBIH HETI3rT MOP(QOMETPHUSUIBIK KOpCETKIImTepi
aHBIKTANABL. 3epTTey asChIHIA Cy albIHBIHBIH ayJaHbl, Y3bIHJBIFEI MEH €HI OJIIICHIN, Oakbuiay
HYKTeJiepi OOWBIHIIA TEepeHMIKTep MEH reorpadusulblK KOOpAHMHATamap OenriieHai. AJBIHFaH
MOJIIMETTEep Ka3ipri jKarallay ChI3BIFBIHBIH HAKThl II€KapajapblH alKbIHAAyFa, aKBAaTOPHSIHBIH
KBICKapy JAMHAMHUKACBIH Oarajayra >KoHE TYNn OeIepiHiH epeKIIeTKTepiH aHBIKTayFa MYMKIHIIK
Oepni. KepcerkimTepai Tangay OapbIChlHAA alIbIHFBI KbUIIApAAaFrbl OaKbUIay HOTHXKEJIEepiMEH
CAJIBICTBIPY HOTHKECIHJE Cy JCHIeHiHIH TOMEHJEYi, OpTalla TePeHIIKTIH a3arobl KOHE IIbIFaHAK
KOH(UTYpaIMSCBIHBIH ©3Tepyi KaJIFachlll )KaTKaHblH kepceTTi. CoHFbI Oec kKbl iriHae YepHsbiieB
IIBIFAHAFBl TYPAKTBl JKEPYCTI Cy aFbIHBIHBIH OOJIMaybl cajapblHAH THUAPOJIOTHSUIBIK IKOHE
THJIPOXUMUSUIBIK peXUMIHZE eneyii e3repictepre yuibipaasl. Cy KeJeMiHIH a3arobl HOTHIXKECIHEe
IIBIFaHAK aKBATOPHSICHIHBIH ayAaHbl KBICKAPHIII, TY3/IbUIBIK JACHI e )KoFapbiiaraH (kecte 1).

Kecre 1- Ynken Apan TeHi3iHaeri UepHbINIEB IIbIFAHAFBIHBIH  CaJbICTHIPMAIbI
MOP(hOMETPHUSAIIBIK KOPCETKIIITEPi

Kepcetkimrep OHrTaisl Kasipri AyBITKY, %
KE3€H Karaan
Cy ailIbIHBIHBIH ay1aHbl (KM?) 188 36,06 -80,8
Cy xenemi (km?) 1,41 0,108 -92,3
EH ynken Tepenmiri (m) 16,5 5,5 -66,7
Opramma tepesairi (M) 7,5 3,0 -60,0
AKBaTOPUSIHBIH Y3BbIHABIFBI (KM) 32 11 —65,6
Oprama eHi (kM) 8,5 3,2 —62,4
JKaranay ChI3BIFBIHBIH Y3BIHJIBIFBI (KM) 96 54 —43,7
Tas3 cynbl aymakTapabiy yieci (%) 18 67 +272
Kypraran TabaHHBIH ayqaHbl (KM?) - ~152 km? -
Karanay CbI3bIFBIHBIH OpTalla KbUIABIK - 20-30 M/KbL1 -
HIerinyi (M/5kbL1)

UepHbIIlIeB MIbIFaHAFBIHBIH THIPOJIOTUSUITBIK JKaFAaibl TYPAKThI OONFaH Ke3eH e ayaansl 18800
rexktapibl Kypajsl. KanbimTackaH THIPOJIOTHSUIBIK JKOHE THAPOXHUMUSIIBIK SKaFdaiyap apTeMus
IIasTHAAPBIHBIH JKaNmnai JamMyblHa KOJAMIbl OOJBIN, IMCTaIapIblH OMOMACcCachl KOCINTIK UTEepyTe
JKETKUTIKTI JIEHT'eHre JKeTim 1pl KeJemje IMCTalapblH JXKUHAyFa MYMKIiHIIK Oepai. OckiFan
OailIaHBICTHI IIBIFAHAK Y3aK YaKbIT OOMBI apTeMUs [IUCTATAPbIH OHAIPETIH MaHbI3bl KOCIMIILIIK CY
alIBIHIAPBIHBIH O1pl peTiHae MaiAalaHbUIbII, ayjay keyiemi 137 ToHHara KETKeH. Anaiia COHFBI
KBUIIAPbI HIBIFAHAKTHIH Cy OaJTaHCHIHBIH OJ1aH 9pi HaIIapiaybl )KOHE TY3AbUIBIK JIEHTeHiHIH Y3/IKCi3
apTybl SKOKYHEHIH TYPaKThUIBIFbIHA €JIeysl ocepiH Turizmi. Kaszipri yakpITTa CyIbIH TY3IBUIBIFBI
TUMEepravuHAl ACHIeHICH achlll, SKOXKYHe YIIiH MEKTI MoHAepTe KakbiHaaabl. COHBIH caliapblHAH
TINTI JKOFAaphl TY3AbUIbIKKA OeHiMIENreH apTeMus HIasHIApPbIHBIH MOMYJISIIHUSICHIHBIH CaHbl MEH
OroMaccacel KYPT TOMEHJICTI 6CIMT-TaMybl TOKTaIbI.

2026 >KBUTFBI COYyIp albIH/IA KYPTI3UITEH 3epTTEYJIep HOTHKECiHAe YepHBINIEB IIbIFAaHAFbIHBIH
Cy ainbIHBIHBIH ayaanbl 3606 ra (36,06 km?), an cy kenemi 108,18 mitH.M? GONFaHBI aHBIKTAJIIBL.
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Karanay CBI3BIFBIHBIH OpTamia KbUIABIK Imerinyi 20-30 M Kypam, Cy aiJIbIHBIHBIH OJaH opi
TalbI3JaHybl MEH JieTpajlaliusra YIIbIpaIl xKaTKaHbIH KepceTel (cyper S).

2026 x

Cypet 5 — Uepnsies mbiFadarblHbIH 2015-2020-2026 xpuinapaarbl
CaJIBICTBIPMAJIBI CIYTHUKTIK TYCipiliMaepi

UepHbIlIeB LIBIFAHAFBIHBIH JKarajay alMarblHIa KapKbIHABI OylaHy, CYIbIH aca >KOFapsl
MUHEpaJaHybl koHe Apaj eHIpiHIH 3KCTpeMaijbl KyaH (apuaTi) KIMMATTBHIK >KaFaaiaapbIHbIH
OCEpIHEH COPJIBI, TAMIBI-TY3/IbI KOHE KPUCTANIAaHFaH IIeTiH/IIep KeH TapainraH. Ka3ipri yakeiTTa cy
aiAbIHBl  TUAPO(GU3MKAIBIK  KYPBUIBIMHBIH ~ ©3T€pyiMeH JKOHE TYNOTIK JaHamadTTapIbIH
TpaHchopMaMSICHIMEH CHITATTAIATBIH OeNiceH i Aerpaaanus kezeHinne typ. Cy MaccachlHaa ailKbIH
TiK (BepTUKanpAl) cTpaTUUKalMsg KalbIITacKaH: TYNKI KaOaTTapia HATpUid MEH MarHuiiliH
XJIOPUATI-CYTb(ATTBl KOCBUIBICTAphIHA 0aif, >XOFapbl MHHEpaJJaHFaH  Cybl (TY3[bIK/pamna)
morbipiaanFad. Cy anMmacy MPOLECIHIH QJICI3IrT MEH TYPAKThl Cy aFbIHBIHBIH OOJIMaybl IIbIFAHAK
aKBAaTOPHSICHIH/IA TUIIEPTAIMH/ICHY YIEPICTepPiHIH OJaH opi KYIICIOiHE BIKIIAT eTeIl.

[erranak TyOiHAE TY3Jap/IbIH )KUHAKTATYbl MEH KpUCTANIaHy TpoIiecTepl KApKbIHABI XKYPY/IE.
¥Y3ak mep3iMal OyiiaHy HOTHIKECIHJIE TaIUTTi, TUTICTI JKOHE JIAWIIBI-TY3/bI MIOTIHAUICPIIH KaJIbIH
KaOaTTapbl KaJbITacCKaH. Tas3 Cysbl )KOHE Xarajiay MaHbIHAAFbl yyacKeaep e KaTThl Ty3 KaObIKTaphl
MEH TOJIMTOHAIBIBl TY3 KYPBUIBIMIApbl KeH TapajfaH, Oyl Cy aJMacyIblH Y3aK YakbIT OOMbI
6onmMaranbIH KepceTei [13]. Apan MaHbIHAAFBI KYILUTI K€ PEXKUMI HOTHIKECIHE D0JIIBIK IIPOLIECTEP
ne Oencenni aamyna. KypraraH Tym OeJIKTEpiHEH KOTEPUITEH TY3AbI-IIAH OOJIIeKTEpl aybIc
KAlIBIKTBIKTApFa TaChIMAJJAHbIN, Iprejec ayMakTapAblH eKiHIII pPeTTIK Ty3JaHyblHa >KOHE
9KOJIOTHSIJIBIK KaFalJIbIH HalmapiaybiHa ocep eremi. Jedusiius MeH Ty3 TackMaibl Apaji eHipi
9KOKYHENepiHiH JerpalaliisChiH KYIIEUTETIH HEeT13r1 (akTopiaapabsiH 6ipi Oonbin Ta0bans [ 14].

UepHbIIIeB IIbIFAHAFBIHBIH ~ Ka3ipri THAPOXUMHSIBIK PEXHMI CYIObIH aca IKOFaphbl
TY3ABUIBIFBIMEH cumnattananbl. 2026 KbUIABIH COyip ailblHAa >KYPri3iireH TUIAPOXUMHUSIIBIK
3epTTeysiep AaKBAaTOPHUSHBIH OpTYpJi O6JiKTepiH/le OpHajJacKaH YyII OakKbulay CTaHIUSACHIHIA
OpBIHAANABL. 3epTTey HOTHXKemepi OobIHIIA cy TemmepaTypackl 15,6—16,0°C apansirsinaa 6odca,
cyabiH Memaipairi Cekku auckici 6oibiama 0,5—1,0 M Kypar, cyna KaJkbiMa OemeKTep MEH TY3
KPUCTAIIAPBIHBIH €/I9Yip MOJIIEPIe Ke3ECETIHIH KOPCeTTi. 3epTTENIreH yUacKeIeperi Cy TepeHIiri
0,8-5,5 M apanbIlFrblHIA ©3repim, IIbIFaHAaK TYOiHIH Oemepi OpKeiKi eKEHIH XOoHEe TalbI3IaHy
MIPOIIECIHIH KaJIFachIll KAaTKaHbIH airakransl. CyTekTik kepcerkimTiH (pH) oprama moni 10,21
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OO0JIBIMN, Cy OPTAaCHIHBIH alKBIH CUITLJII CHIIaTTa €KeHiH KepceTTi. Epiren oTTerinig oprama memepi
4,52 mr/am® Kyparn, THINEPrajlvHAl Cy aWAbIHIAphl YIIIH CaJIBICTRIPMAJIBI TYPAC TOMEH JEHreie
Oonmpl. Bynm karmail CyIObIH JKOFapbl TY3IBUIBIFBIMEH, CYy aJIMAacCyAbIH OJICI3MITIMEH KOHE CYy
MacCachlHbIH TIK CTPaTU(UKALUUSACHIHBIH KalbIITAaCYybIMEH OallaHbICTBl. A30TThl OHOTEHl
ANIEMEHTTEP/IIH MOJIIIEP] CANBICTRIPMANbl TypJe OipKeNki TapanraH: aMMoHuiI azot — 0,25-0,35
mr/am?, mutputrep — 0,07-0,10 mr/am®, mutparrap — 0,21-0,28 mr/am®. byn kepceTkimrep
OpPTaHUKAIBIK 3aTTapAblH MHUHEpAIJaHy KOHE OWOTCOXMMMSIBIK aiHaIBIM IPOIECTEPiHIH
CaKTaJFaHBIH KOPCETEe/I.

3epTTey HOTHXKENepi OOMBIHINA CYIBIH TY3IbUIBIFEI OeTKi KabaTTa 300%0, OpTaHFBI KabaTTa
305%o sxoHe TomeHri KabaTTta 308%o AeiiiH *KeTKeH1 aHBIKTaNAbl. MYHIall KOpCETKIIITEp CyIbIH 6T
KOFappl MUHEpAIJAHFAHBIH JKOHE aKBAaTOPHUSAAA AWKBIH TIK CTpaTH(UKANWs KalbINTaCKaHBIH
nonenaeiai. O.A. AnekuHHIH XiKTeMeci OOWBIHILIA IIBIFAHAK CYyJNapbl TY3IBIKTap (paccosiap)
CaHaThIHA JKaTaJbl, aJl HOHABIK Kypambl OoiibiHma I TOmTarel XJIOPUATI-HATPHUIII THIIKE Kipeli.
Kannsl anranga, UepHbIeB MIbIFaHAFBIHBIH THAPOXUMUSUIIBIK JKaFAaibl Aerpajalusra YiIblparan
TUNeprajvHil Cy aiJibIHaapblHa TOH cunarka ue. CyIbIH KOFapbl TY3bUIBIFbl MEH CUITLIIr, €pireH
OTTET1HIH TOMEH MOJIIIEepi )KoHE KapKbIH/IbI OyJIaHy MpoLECTepi Cy IKOXKYHECIHIH 0J1aH opi HalapJan
YKATKaHBIH KOPCETE/l.

KopbIThiHabl. JXyprizinren kemeHai 3epTTeyjep MEH MOHUTOPUHITIK TaaayiapiblH
HOTIOKeNepl YJIKeH Apan TeHI31HIH KypaMbIHJarbl TyiupiOac xoHe UepHbIeB 1bliFaHaKTapbIHBIH
COHFBI KbULIAPbl KAPKBIH/BI ACTPaAalMsUIBIK YACpICTEpre YIIbIparaHblH HAKThI KopceTTi. Kekapan
OereTi apkbuibl YJIKEH Apasl TeHi31He OarbITTajJaThlH Cy KOJEeMIHIH KYpPT KbIcKapysl xkoHe 2021
KBUIIBIH COYip ailblHaH OacTam TONBIKTal TOKTATHUIYBI aTalFaH IIBIFAHAKTAPABIH THIPOJIOTHUSIIBIK
pexXUMiHE TpaHCPOPMALUSUIBIK TYPFbIAaH Tepic acep eTTi. Ocbl aHTPONOTreH 1K (PaKTOPAbIH TiKeIeH
canapeiHaH Tyisioac mblFaHarel OYT1HTI TaH/a TOJBIKTAal KypFarl, OYpbhIHFBI Oiperei cy aiabIHbI
TEXHOTEHIIK COpIbI-oNal JaHmmadTKa aiiHanael. COHBIMEH KaTap, UepHBIIEB IIbIFaHaFbIHIA 2
COHFBI OHJKBUIIBIKTApAA Cy alIbIHBIHBIH ayJaHbl MEH KOJEMiHIH JEeCTPYKTHUBTI KbICKapy yaepici
OeneH amyna. ATtam alTKaH7a, IIBIFAHAKTBIH Cy alIbIHBIHBIH ayfaadnbl 18 800 rexkrapman 3 606
reKTapra JAeHiH IIYFBUT a3albIl, CyAbIH MUHEpaIIaHy (TY3IbUIBIK) JEHIeHi SK3UCTCHIIUAIBI IIIEKKe
neiin apTTel. Kazipri yakpiTTa Oyl akBartopusiga Cy JACHTCHiHIH Y3AIKCi3 TOMEHJEYl, TY3apbiH
KPUCTAJJIAHBIIN )KUHAKTATYbI, THAPOXUMUSIIBIK PEKUMHIH dKCTpEMaIbl HalIapiaaybl 5KOHE DOJJIBIK
(>KeJ 3pO3UsCHI) MPOIECTEP IIH KYIICIOl CUSIKTBI CUITATThl KYObUTBICTAp OalKasaabl. ATanFaH TepeH
camajblK ~ ©3repicTep Cy  DKOXKYHECIHIH  TYpaKTBUIBIFBIH  JCCTPYKLHMSFA  YIIBIPATHIIN,
TUAPOOMOHTTAP/IBIH TIPIIUTIK €Ty OPTAChIH IMIEKTE/l; HOTHKECIH/IE TUTIEPTATUHII CY KOWMAaCBhIHBIH
HET13r1 OMOJIOTHSIIBIK PECYPChI OOJIBIN TAOBIIATHIH apPTEMHUS IIASTHBIHBIH, MTOMYJISAIUSIBIK KYPBUIBIMBI
OY3bUIBIN, OMOMaccachl MEH TAOWFU OHIMILIIT] alTapJIbIKTal KbICKApAbl. AJIBIHFAH HATYPJIBIK JKOHE
AQHAIUTUKAIBIK HOTHKEIIEP/Il HETi3re ana OTHIPHIN, YIKeH Apall TeHI31HIH KalAbIK CY ailIbIHAapbIH
cakray, eHipaeri Oipereil cy 3KoXXyhenepli MeH OuopecypcTapabl KOpray MaKCaThIHAA aJIaFbl
YaKbITTa KeJIeCl FBUIBIMH HET13/IeIreH KoHEe KeIIeH i 0acKapy TETIKTEPiH iCKe achlpy YChIHBUIAIbI:

e Kanaplk Ccy OOBEKTIIEpIH HWHXXEHEPNIIK KOpFay: YJKEeH Apal TeHI31HIH KalablK Cy
aliIbIHOAPBIH CaKTayFa, OJapAbIH OJaH Jpl JAerpaJalusra YIIBIPAyblH TEXEyre >KoHe iIKi cy
OalaHCBIH peTTeyre OarbITTalFaH MOPMEHIl TUAPOTEXHUKAJIBIK KOHE CYy IIapyallbUIbIFbl iC-
IIapayiapbIHBIH KeIeH 11 )K00AChIH d3ipIey.

e UepHbIIIEB LIBIFAHAFBIHBIH JCHIEHIH TYpaKTaHABIPY: ODKCTpEeMaibIbl THUAPOJIOTHUSIIBIK
Karmaiina TypraH UepHBIIEB HIBIFAHAFBIHBIH Cy PEXHMIH OKmIaynay (Oererrep caiy) Hemece
OarpITTajFaH Cy arbIHAAPBIMEH TOJIBIKTHIPY apKbUIbI OHBIH HEFYPIJIBIM TepeH OeJiKTepiH cakTamn
KaJyIblH JKOHE TY3lIaHy YAEpiCTepiH OJCEHIETYAIH BIKTHMal FHUIBIMU-UHXEHEPIIK KOJIJapbIH
alKpIHAAY .

e buonorusaneik pecypcrapabl YTeIMABI Oackapy: [umepramumual SKoXy#enepaiH O0acTbl
OHJIIPYIII KYIIl CaHANaThIH TUAPOOMOHTTApIbIH, dcipece Artemia TOMYISUUSACHIH SK30TEHIIK
ocepliep/ieH KOpFay, OJIApABIH TaOWFU OHIMIUIIK OJICYyeTiH KajlblHA KENTIPYy KOHE IHKi3aTThI
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(umcTanmapblH) OHMIPICTIK MakcaTra THIMII Opi YTBIMILI MalJalaHy >KOHIHAECTI HaKThI
perIaMeHTTep/Il Heri3ey.

o JKyiieni MOHUTOPUHTTIK HHPPAKYPBUTBIMIBI 1aMBITy: Cy 00BEKTIIepiHACT] THIPOXUMUSIIBIK
KOPCETKIIITEp MEH TY3ABUIBIK JICHTeHiHIH TpaHCHOPMAIUSIIBIK CEPITIHIH HAKTHI YaKbIT PEKUMIHJIC
Oaraiam OTBIPY YIIH aKBATOPHUSUIAPA TYPAKTHI dpi )KYHEN TUIPOTIOTHSUIBIK XKOHE THIPOXUMHUSITBIK
MOHUTOPUHITIK 3€pPTTEYJIEP JKEIICIH KCHEHUTY.

e DKOJIOTUSUTBIK TYPAKTBUIBIKTBIH CTPATETUSIIBIK TETIKTEpi: AHTPOIOTCHIIIK JKYKTEME MEH
KIIMMATTBIK ©3TepiCTepAiH Tepic ocepiH 0aCeHAeTy, COHAAM-aK JKaanbl Apall OHipiHIH SKOJIOTHSIIBIK
KayIIci3Iiri MEH TYPaKThUIBIFBIH Y3aK MEP3IM/Ii Ke3CHIe KAMTaMacChI3 €Ty MaKCAThIH 1 XaTbIKaPaJIBIK
CTaHJApTTapFa cail KeJCTiH FhUILIMU HETI3[IeNITeH 3aMaHayHn 0acKapy HHCTUTYTTApbIH CHII3Y.
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