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AKTYANbHBbIE BOMNPOCHI
COBEPLUEHCTBOBAHUA HAYYHOWU OEATENIbBHOCTM:
TEOPETUYECKUU U NPAKTUYECKUM NoOoxona

AHHOTauuMa: B pgaHHOM cTaTbe  paccMaTpuBalOTCs  BOMPOCHI
COBEpPLUEHCTBOBAHUSA HAay4YHOU AEATENBHOCTU C TEOPETUYECKON U NPAKTUYECKOU
TOYKM 3peHUns. Hay4yHasa LeaTeribHOCTb UrpaeT KNKYEBYIO POSb B pa3BUTUN, YTO
TpebyeT MOCTOAHHOroO OOHOBNEHUS MOAXOAOB WM MEeTOOOB MUCCreoBaHus.
TeopeTnyecknn aHanu3 BbigeNAET TPU OCHOBHbIX MPUHUMNA Hay4yHoU paboTsbl,
TakMe Kak: MeXOUCUWUMNIIMHAPHOCTb W OTKPbITad Hayka, a TakKke 3TU4eckue
HOPMbI perynupyrowine uccnegosaHus. lNpakrtuyeckne acnekTbl OXBaTbiBaOT
BOMPOCbLI  MOArOTOBKM  KagpoB,  (PUHAHCMPOBAHUA  HayKW,  CO34aHUSA
HeobXoOMMON  MHPACTPYKTYypbl M pacnpocTpaHeHna  pes3ynbTaToB
ncecrnenoBaHUn.

KnioyeBble cnoBa: HayyHaa [OeATenbHOCTb, COBEpPLUEHCTBOBaHUE,
OTKpbITad Hayka, UH(paCTPyKTypa, Ka4yeCTBO UCCNeLOBaHUMN.

Hay4yHaa pnesatenbHOCTb — 3TO paboTa, HanpaBfieHHast Ha MnosnydeHue
HOBbIX 3HAHWUN, NX CUCTEMATU3ALNIO N NPUMEHEHME B pas3nnyHbIX obnactsx. B
Halwe BpeMs CTPEMUTENbHO pPa3BUBAKOTCA pas3fnyHble TEXHOSOMMKN, HayyHas
AeATenbHOCTb AOMKHA YMEeTb ObICTPO aganTUpoBaTbCA K HOBbIM BbI3OBaM.

YT0o0bI obecneunTb BbICOKOE Ka4yecTBO nccnegoBaHum ee
COBEPLUEHCTBOBAHME [OOMKHO oOnMMpaTbCA Ha AaHHble NpPUMHUUNBLI B
TeopeTUYeCcKnx acnekrax:

1. OOBbEKTMBHOCTL — WUCCMegoBaHUS OCHOBBLIBAOTCA Ha daktax wu
AaHHbIX, @ HE HA MHEHUSX U NPeaB3SATOCTMW.

2. CucteMatMYHOCTb — MPOBOAUTLCS NO YETKO YCTAaHOBMNEHHbIM METO4AM
n npoueaypam. OHa obecnevnBaeT nocrnegoBaTenbHOCTb B UCCNEA0BaHUN.

3. VIHHOBAUMOHHOCTL — CO34aHWE HOBbIX 3HAHUA W TEXHOSIOTUN.
[MomoraeT pewunTb akTyanbHble NpobnemMbl obuiecTBa M pasBMBaTb HOBblE
HanpaBneHust Ansa nccnegoBaHust.




MHHOBaLUMOHHbLIE NOAXOAbl K Hay4YHbIM WCCreoBaHUAM BKITHOYAKOT
MEeXOUCUUNIIMHAPHbIE  UCCedoBaHUsA, KOTopble MO3BONANT OObeauHUTb
3HaHus 13 pasHblx obnacTen aAnsa peweHns CroXHbIX Npobriem. OTKpbITad Hayka
CHWXKaeT [OOCTYMHOCTb [aHHbIX W  pe3ynbTaToB, YTO YyBefMyuBaeT
BOCMPOU3BOANMOCTb UCCnenoBaHuN. [paxgaHcKkaa Hayka npuBIiekaeT NpoCTbIX
nogen K HayyHbiM - npoekTaM, paclupssi  BO3MOXHOCTM  CODpaHWi.
Ncnonb3oBaHne 6GonblUMX [aHHbIX OTKPbIBAET HOBblE BO3MOXHOCTM ANs
aHanunsa wmogenen. WCKYCCTBEHHbIN WHTENNEeKT W MawuHHoe obyyeHue
aBTOMaTU3NPYIOT NpoLIeCC aHanusa M nNporHo3vpoBaHnd. CUCTEMHbIA Noaxon
NO3BOSISIET YYUTbLIBATb B3AMMOCBSA3N MeXY afieMeHTaMn pasnnyHblx cuctem. C
BHEOPEHMEM  HOBbIX  TEXHOMOMMM  3KCMEpUMEHTarnbHble U NOJSieBble
nuccrnegoBaHna cosgarT boriee peanucTUyHble YCroBua AN HabnogeHus.
KpayacopcuHr yckopsieT npouecc uccreoBaHust, npuenekasi 6onee LWMpOoKyHo
ayautoputo.  TexHonormnm  6nokdenH obecneymBaldT  MNPO3PaAvYHOCTb U
6e3onacHOCTb AaHHbIX, MOBbIWAs YBEPEHHOCTb B peaynbTartax. HakoHeu,
YCTOMYMBOCTb U3y4yaeTCA C Y4eTOM  OKOMOrMYeckux, couunanbHbiX U
9KOHOMMYECKMUX acCneKToB, KOTopble MNOMOralT HaxoguTb KOMMJSIEKCHbIE
pelweHns COBpPeEMEHHbIX npobnemM. 3TM nogxodbl AenalwT  Hay4Hble
nccrnepoBaHna 6onee aPPEKTUBHBIMKU, LOCTYMHLIMA U aKTyanbHbIMW OS5
obLiecTBa.

OTMYECKNEe acnekTbl B Hay4YHOW OeATEeNbHOCTU SABMIAOTCH BaXXHbIM U
MHOrorpaHHbIM BONPOCOM, OXBaTbIBaAKOLLMM pasnunyHble 06nacTu, BkNovatoLme
nccrnegoBaHund, nNyonukauuio pesynbTaToB, B3aMMOAENCTBME C y4YaCTHUKaMu
nccrnegoBaHna M ero BNusiIHME Ha oOwecTBo. BOT HECKOSbKO KNHYeBbIX
MOMEHTOB

1. Cornacue y4acTHUKOB.

2. KoHdmgeHumanbHOCTb U 3aliuTa JaHHbIX.

3. YecTHOCTBD.

4. OTBETCTBEHHOCTb Nepea o0LEeCTBOM.

CoBEpLUEHCTBOBAHME HAy4yHOW [OEATenbHOCTU BKAOYaeT B cebs
MHOXECTBO  MPaKTUYECKUX  COCTaBMSAKOLWMX,  KOTOpble  CroCOBCTBYIOT
NMOBbLILWEHUIO KadecTBa WccregoBaHUn. PacCMOTPUM HECKOSIbKO  KITHOYEBbIX
HarnpasneHun:

1. TnaHMpoBaHMe W© NPOEKTUPOBaAHME WUCCrefOBaHWW: rnomoraeT
paspabaTtbiBaTb YeTKMEe rMnoTesbl, MCMNONb30BaTb COBPEMEHHbIE MNOAXOAbl W
WHCTPYMEHTbI U OueHuBaTb HeobxoauMble pecypcbl ANA  BbIMOSIHEHUSA
ncecnegoBaHuUN.

2. YnydweHue KOMMYHUKaLUNN: npegcrasnsaeT adpdekTmBHOE
MCNonb3oBaHME pesynbTaToB Yepes Nybrnmkaunmn, KoHepeHUn N CEMUHapbI.
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3. Cuctema oueHKN 1 obpaTHasi CBA3b: ONUCLIBAET Nony4vyeHne obpaTHom
CBA3M OT KOMmer, y4acTHUKOB MCCReAoBaHUM M OOLECTBEHHOCTU ANs TOro,
4YTOObI BbIABUTL Criabble MecTa 1 BO3MOXHOCTb AN UX YNyYLleHUs.

OTN NpakTUYeckne acnekTbl MOryT MOMOYb UCCreaoBaTeniiM MoOBbICUTb
KayecTBO cBoen paboThbl U caenaTb ee 6onee 3Ha4YMMOM B PasBUTUN HayYHOW
AeaTenbHOCTN.

B 3akntoyeHumn s xoten 6bl ckasaTb, YTO COBEPLLUEHCTBOBAHUE Hay4HOW
AeATEeNbHOCTU - BaXHblMW WM MHOrOrpaHHbIA - npouecc, Tpebyrowwmni
TEOPETUYECKOrO OCMbICIIEHMST U MPAKTUYECKOro npumeHeHust. B npouecce
N3y4YyeHns1 aKkTyanbHbIX BONPOCOB, CBSA3aHHbLIX C 9TON TEMOW, MOXHO BblAENUTb
HECKOSIbKO KMOYEBLIX HanpasneHun. MexancumnnuHapHble WccrneaoBaHus
CTaHOBATCA HEOOXOANMOCTbLIO B COBPEMEHHOW HayKe U MO3BONSAIOT YYEHbIM M3
pa3HbIX obriacten o0beAnHATb CBOM YCUMNA ONS PELUEHNSA CROXHbIX 3agaud.
[MPUHUUNBI OTKPbLITOM HAYKX NOMOratoT MNOBbLICUTb OCTYNHOCTb HAYYHbIX AaHHbIX
N pe3ynbTaToB, YTO, B CBOIO OYepeab, yiy4dlwaeT penyTaunio Hayku 1 NoBbilaeT
aoBepue obLEeCTBEHHOCTM K Hay4HbIM nccrnegoBaHnam. BHegpeHue oTKpbITbIX
XpaHunuw, 1 nybnukaumm  MOXEeT  3HA4uUTENbHO  YCKOPUTb  NpoLecc
pacrnpoCTpaHeHNs1 3HaHUW. OTUYECKMe CcTaHgapTbl WU CTaHOapTbl KadecTBa
nccrneaoBaHnn SOMKHbLI ObITb HA NepBoM mMecTe. OBbyyeHne MonoabIX YYEHbIX
9TUKE Hay4YHOW OEATENbHOCTM N BHEAPEHUE NPO3PayHbIX MEXAHNU3MOB OLIEHKMU
pe3ynbTatoB CMNocob6CTBYIOT NOLAEPKAHMIO BbICOKMX CTaH4ApPTOB HayYHOW
paboTbl. Takke BaXHO COCPEeOOTOYMTbLCS Ha NOArOTOBKE KagpoB MU
nccregoBaTesnibckon MHgpacTpykType. MHBecTnuum B obpasoBaHune 1 passutume
nccneaoBaTesibCkMX LIEHTPOB (POPMUPYIOT OCHOBY AJS1 YCNELWHON Hay4YHOW
AeATerlbHOCTW.

Cnucok ncnonb3oBaHHON NUTepaTypbI:
1. Komaposa XKaHHa — “Ha nyTu coBepLUeHCTBOBaHNA Hay4YHOW cepbl”
https://cyberleninka.ru/ [1, c.4]

2. Anekcee W1 - “Passutne HayydHOM  MHPPaCTPYKTYpbl’
https://www.isuct.ru/ [2, c.1]
3. Cnagkoea O.B — “OcHoBbl Hay4HO-UccrnegoBaTenbCKkon pabdboTbl”

https://urait.ru/ [3, c.134]
4. Konmoropos KO.H — “MeToabl 1 cpeactsa HayyHbIX UCCeAOBaHWUN:
yyebHoe nocobue” https://elar.urfu.ru/ [4, c.86]
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CTYOEHTHI

CaHkT-lNeTepbyprckui NONIMTEXHNYECKUN
yHuBepcuTteT lNeTpa Benukoro

PA3BUTUE SHEPIOCBEPEIAIOLLUUX TEXHOJIOINMA HA OCHOBE
M3MC: BO3MOXXHOCTU OTEYECTBEHHbIX NPOU3BOAUTENEN

AHHOTauma. OHeprocbepexeHne M 3HepProadPEKTUBHOCTbL CEroaHs
npu3HaHbl BO BCEM MUpPE KaK «NATbIM BMA TOMNMBa» TaK Kak MMPOBOM
9HepeTUYecKkMn Kpuamc HabupaeT obopoTbl. [Ans MakcumanbHO YCMeLHOoro
BHEOAPEHUS MeponpuATUN Mo 3HeproadEKTUBHOCTU U SHEpProcbepexeHuto
HeobXxo4MMO CooTBETCTBYOLEEe 06opyaoBaHNE, KOTOPOE AOSTHKHO MMETb CTPOro
onpegeneHHble napameTpbl U rabaputbl. BBegeHue cankumn npotme Poccum
NnoBnekso 3a cobon HeobXoANMOCTb CPOYHOIO MMMNOPTO3aMELLEHUS YCTPONCTB
MUKPOSINEKTPOHUKN.

KritoueBble crioBa: MUKPOINEKTPOHUKA, MH(OPMALMOHHbIE TEXHONOMNMU,
WHTenneKTyanbHble OaTyvKky, UnpoBmsaumns, MUKPOINEKTPOMEXAHUYECKNE
cuctembl (MOMC).

DEVELOPMENT OF ENERGY-SAVING TECHNOLOGIES BASED ON
MEMS: CAPABILITIES OF DOMESTIC MANUFACTURERS

Goltaev Igor Sergeevich,

Tereshchenkov Nikolay Yurievich,

student

Peter the Great St. Petersburg Polytechnic University

Abstract. Energy saving and energy efficiency are today recognized
throughout the world as the “fifth type of fuel” as the global energy crisis is gaining
momentum. For the most successful implementation of energy efficiency and
energy saving measures, appropriate equipment is required, which must have
strictly defined parameters and dimensions. The introduction of sanctions against
Russia entailed the need for urgent import substitution of microelectronics
devices.

Key words: microelectronics, information technology, smart sensors,
digitalization, microelectromechanical systems (MEMS).




ONEeKTPO3HepreTMka SBMSETCA CTpaTernyeckn BaXKHOW OTpacibio  Ans
pa3BuTnA Nboro rocygapcrea. B HacTosLee BpeMsa NOET NPOLIECC BHELPEHUS
UMAPOBLIX TEXHOSIOMN BO BCEX OTPACNAX HaYKM U MPOMBILLNIEHHOCTU, YTO
OAHO3HA4YHO BneyvyeT 3a cOboN M3MeHeHNe BCEX KIYEBbBIX chep IKOHOMUKU U
coumanbHou  cdpepbl, npoucxoamT  popmupoBaHue  PblHKa  Bellew,
OT/INYAOLLErOCA BbICOKOW AMHAMWUKOW. B CBA3M C 9TUM eXeaHEBHO pacTtyT
obbembl MaccuBoB MH(opMaunn, KOTOpPyH Heobxogumo obpabaTtbiBaTb B
pexume peanbHOro BPeMEHW MNOBCEMECTHO BHEOPSAKTCA  TEeXHONOrmu
obpaboTkn 6onblwmx MaccueoB WHGopmauum Big Data. 3710 nossonser
MakcumarnbHO BbICTPO pearmpoBaTb Ha U3MEHEHME 3anpPOCOB KITMEHTOB PbIHKa
N BblBOOUTb Ha PbIHOK HOBbLIE BWOOB MPOAYKTOB, K KOTOPbIM OTHOCATCHA Kak
MaTtepuanbHas NPoAYKUUS, TaK 1 yCIyri.

[lepexoq Ha 3€efeHyl 3JHepreTuky npueen K  OpMUPOBaHUIO
pacnpeeneHHomn reHepaumm n CO34aHunI0 noKanbHbIX ceTen
9NEeKTPOCHabXeHNsa, 4YTO B CBOKW o4vepedb MNpugaeTr ocobyr 3HAYMMOCTb
npoueccy UnMdpoBm3aLmMm oTpacsiv 3NeKTPO3HEPTETUKMN.
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= E 10 3HEProCMCTEM C HECTABUMbHbIMM
E 2 54 ES 57 EB VCTOMHMKAMU FreHepaLyu

== [lOMALLHWE CUCTEMBI YNPABNEHNS
3HepronoTpebneHnem

AsToMaTM3auus
pacnpepenurentHbix ceTei

m—«YMHbIE» ANEKTPOCHETHMKN
= Jxcnnyarauyva v obenyxusatne TIC

2017 2018 2019 2020 2021 2022 2023 2024 2025
PucyHok 1 — NepcnekTusbl pasBuUTUS pbiHKa LMGPOBbLIX TEXHOOMMIN B
aHepreTuke no oueHke Navigant Research, Bloomberg New Energy Finance [3]

Lindpposusaums ynpasneHus B nobon oTpacnn ocHoBaHa Ha NPUMEHEHUN
OYeHb 6OMbLIOro KONMYecTBa AAaTYMKOB PasSiIMYHbIX TUMOB, HEOOXOANMbBIX OIS
ornepaTuUBHOrO  MNOJSlydeHUss  MHopmMauMm O  COCTOSIHUM  3fIEMEHTOB
9HeprocucTeMbl. HO gaTumkm nmeroT onpeneneHHble rabapuTtbl 1 NOTpebNsoT
AOCTaTOYHO OOMblIOEe KOMMYECTBO 9NEKTpo3Heprun. Takmm obpasom, and
obecneyeHnss MakCUManbHOW 3SHepProaddEKTUBHOCTU HeobXoauMbl HOBbIE
TUMNbI  YCTPOMCTB Ha ©6ase  MUKPOINEKTPOHWKW, TakK  Ha3blBaeMble
MUKpO3riekTpomexaHndeckune cuctemol (MOMC).

[MpumeHeHne Hoenwnx TexHonormi MOMC nossonser He TOSbKO
YMEHbWNTb rabaputbl OaTyMkoB, HO W  CYLIECTBEHHO MOBbICUTb  UX
YYBCTBUTENbHOCTb, TO €CTb MOBLICUTb TOYHOCTb U3MepeHUNn. [1na peLueHnsa 3Tom
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CMOXHOW 3afa4M Heobxoouma paspaboTka HOBbIX METOAMK MPOEKTUPOBaHUS U
TEXHOMNOIMUIA NPOM3BOACTBA, U3rOTOBMEHNE COOTBETCTBYHLLIMX KOHCTPYKLIMOHHBIX
maTtepuarnoB, a Takke cobniogeHue BbicoYaluMx TpeboBaHMI KadyecTBa B
npouecce npounssoactsa MOMC. PelueHne Bcex nepevncneHHbix 3agad Tpebyet
NOArOTOBKWN CMeLmnanMcToB COOTBETCTBYHOLLIENO YPOBHS.

O6pabotka umupposoro

CHUIHAIAa
BreixonHo# curHan

M3MC naruux
AHANOTOBOTO
CHrHANA
(npeoGpasoBaHue

Bxonuoii curnan

. | R — 4 I

PmcyHOK 2 — OBbuwan cxema beHKLI,I/IOHI/IDOBaHI/Iﬂ M3MC

[MpUMEeHEHNE SKOHOMUYECKUX CaHKLUUK K POCCUM OYEHb CUMNBHO MNOBMNANO
Ha pas3BUTME OTpacin SHEPreTukM B HalLen cTpaHe, Tak Kak OCHOBHAasa 4acTb
obopypoBaHna n nporpammMmHoro obecneyvyeHus nokynanacb 3a pybexom.
CnoxmeLuasica KpuTuyeckas cuTyauus npmBena K HeobxooMmocTu pasBUTUS
cobcTtBeHHoro npoussoactea MOMC u© COOTBETCTBYIOLMM  OrPOMHbBIM
KannTanoBfOXEeHNSM N MaKCUManbHO ObICTPOM MOArOTOBKE OTEYECTBEHHbIX
cneumannucTtoB B 00MactM MUKPOSINEKTPOHMKU. Takmm obpasom, B Poccum
nosiIBUNCA W YyCnewHo pasBuBaeTcd Ccob6CTBEHHbIN pblHOK MOMC ans
NPUMEHEHMNA HE TOSTbKO B 3N1EKTPOIHEpreTuke, HoO U BO MHOTUX ApYrux oTpacnsx.

M3MC

TPbI - vp * MarHUTOMeTpUYEecKMe AaTYMKKU 0 pod poOMeTpbI M FHp I Ansi cMapTo!

C Sapomevpmecme AaTYUKKU * aHaNIM3aTopbl AN ONepaTUBHOIo Kposn * CHCTEMbI * AaTYUKMW YINoBbIX CKOPOCTeﬁ

42 0 8§

Manble pasmepsbl, Macca, o6bem HU3Koe SHBPFOHOTDEGIIGHME OTHOCUTE/IbHO HU3KaA CTOUMOCTL

@ = o

Manas Tennosas UHepLUUOHHOCTb Maroe TennoBoe pacluMpeHue BO3MOXHOCTb 3roTOBNEHUA
GONbIWKUMK NAPTUAMU

PucyHok 3 — lNprmepbl NpuMeHeHust ycTponucTB Ha 6aze MOMC
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BHeppeHue ungpoBbIx TexHonornn Komnadnammu T3K Poccum

y
,/3 MUMACTEPCTBO IHEFYTTVIH
- POCCHACKON OEREPALN

il [« Mogens onassx esmcnenni § [« Woxwnpurossie uentps! (BHUMTa3, ("« Mpu6ops: wATeAnexTyansHoro yiera
- (JIIJIIPI!H TiomensHANUTunporas i 1.8.) ﬁ‘? poceEr | & Vi oo
POCHE®ThE * < yansHoe
+ «YHan CKBAKMHI - |_* Uncbpossie nopcTasuum

e
o3 * Ananu3 reonoru4eckoi ncopmatym Geomate Q}f)),{* « Teneynpasnexiue 060PyA0BaHMEM
. i S—
Mogenuposanue na ocose Big Data « Llucbposoi asoitunke HN3 ot ACTRHUA

* LieHTp NPOCTPAHCTBEHHOM BH3YANN3ALM (ﬁllllll'lll

JIYKOWI * «YMHAA CKBAKIHA®
: TR + ABTOMATH3UPOBZHHSIA LEHTP YNPABNEHUA -
* «YIHAA CKBAKUHA = L\" « Mporpamussli xomnAEKE
L L p group | ANR NOCTPOEHHR SHEPTOPEXMUMOB
,/ r~ ? * «lHTEANEKTYANbHbIA KAPbEP r
TATNEFT | * Vuxesepusit uextp A * Undy cucrema
{l CY3K | . voumec MHTENAEKTYANs HbiX CHCTEM ‘“;) POTEK 13308bX
|+ «Yinan ckeaxutas L Ans obecnesenns GesonacocTi pador L

PucyHok 4 — Buabl LMppoBbIX TEXHOMOMUI, BHEAPSAEMbIX
B KomnaHuax TIK Poccuum [2]

B uensx peanusauuu 3agay umdposon TpaHChOpMaLUN SHEPreTUKN B
Poccun B TAO «Poccetu» B 2017 r. 6bina paspaboTaHa cneunanbHas
nporpamma "Lndpposas TpaHchopmaums 2030". PaspaboTka KoHUenuuu
umdcdpoBon TpaHchopmaumm aHepretukn nossonuna MAO «Poccetn» cTtaTtb
npu3HaHHbIM nuagepom B obrnactu npoussoactBa MOMC un paspaboTku
HOBEMNLLMX MHPOPMALMOHHBIX TEXHOSOMMN.

| aTan 2022 Il'aTan 2025 lllaTan 2030
NPUBOPbI YHETA
TENEMEXAHU3AUUA
CBA3b
KUBEPBE3ONACHOCTb i ‘
YNPABNAEMbIE SNEMEHTbI CETU ‘ ‘
35 T

@®

LMOPOBbIE BTOPM4HBIE CUCTEMbI MOACTAHLIMA

28% 45% | 27%

Pacnpegenenue no atanam yBs3aHo ¢ ahekTaMu oT peanu3ayuu npoekTa
B COOTBETCTBUM C (PMHAHCOBOH MOAENbIO

PucyHok 5 — OTanel peanunsaumm koHuenuuun «Lingposasa TpaHcdopmaums
2030» B Poccuum [1]

Ha CErogHSALLHNN AeHb nMnopTo3ameLleHne YCTPONCTB
MUKPO3SIEKTPOHUKM U MpOorpaMMHoOro obecrneyeHus onsi oTpacinn 3HepreTuku
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BblNofiHeHO npaktnyeckn Ha 100%. MImeeT MecTo TeCHoe COTPYAHWYECTBO C
TakuMn BeaywuMn paspaboTymkaMy  MUKPOMNPOLLECCOPHOM TEXHMKKM, Kak
«MUCT», «bankan 3neKkTpoHUKC», « ANBUCK

Ho, TeM He MeHee, OCTaeTCsa eule MHOro HepelleHHbIX Mnpobnem,
TpebyroLumx TwaTenbHOro N3y4YeHns 1 MakCuMasibHO onepaTUBHOIO pPeLLEHUS.
OTO B3aMMO3aMEHSIEMOCTb YXe JKcnsiyatupyembix yctpoucte - MOMC
oTe4vyecTBEHHOW pa3paboTkun, HeobxoanmocTb nepecmoTtpa HT B cooTBETCTBUM
C W3MEHeHMeM TemnepaTypHbiX AnanasoHoB paboTbl obopyaoBaHWA Ha
UMGPOBLIX MNOACTAHUMAX, WM CaMoOe [faBHOE, YPOBEHb rOCYyA4apCTBEHHOWN
noaaep>KKN oTeYeCcTBEHHbIX NPON3BOAUTENEN MUKPOINEKTPOHHON TEXHUKMN.
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[ONeKTPOHHbLIN pecypc] Pexum aocTyna
https://rosseti.ru/investment/Kontseptsiya
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energetikal6x915.pdf? utm_referrer=https%3a%2f%2fwww.google.com%2f
(naTta obpauleHuns 15.10.2024)
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OTEYECTBEHHON  MUKPOSNEKTPOHMKM  yAanoCb  MPUATU K pasyMHOMY
KOMMpomuccey. [AneKTpoHHbIN pecypc] Pexxum goctyna : https://eepir.ru/new/na-
zasedanii-nts-pao-rosseti-energetikam-i-proizvoditelyam-otechestvennoj-
mikroelektroniki-udalos-prijti-k-razumnomu-kompromissu/ ___ (gata _obpalleHus
20.10.2024)

6. OHeproapdekTMBHOCTL M 3Heprocbepexenune. cant HUY BLIJ3
[ONeKTPOHHbIN pecypc] Pexum AocTtyna
https://issek.hse.ru/trendletter/news/eneqgry/ (nata obpawienmns 16.10.2024)

7. Bo3aMOXHble HanpaBreHus pasBuTus aHeprocbeperaromnx HayKoeMKNx
TEXHOSTOrM HAHO N MUKPOINEKTPOHUKN. [DNEKTPOHHBIN pecypc] Pexum gocTtyna

https://ostec-group.ru/group-ostec/pressroom/articles/ostec-
qroup/vozmozhnve napravleniya-razvitiya-energosberegayushchikh-
naukoemkikh-tekhnologiy-nano-i-mikroelektro/ (gata obpauieHusa 16.10.2024)

©lontaeB U.C., TepeweHkos H.}O., 2025
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YAK 332.63
TepeweHkoB H.1O.,
CTYOEHT,
CaHkT-lNeTepbyprckui nonMTexHn4eckn yHmsepcuteT NeTpa Benukoro

BO3MOXHOCTU NPUMEHEHNA METOOOB MALLUHHOIO
OBYYEHUA B OBJIACTU OLUEHKW HEOABUWXUMOCTH

AHHOTaumsa. Wccnegyetca npobriema OUEHKA PbIHOYHOWM CTOMMOCTH
XUon HeasmxmnmMocTu B Poccun. AHanmnanpyrotcsa oaktopbl LLeHoobpasoBaHusa
Ha pbIHKE XWUNbSt U OOOCHOBLIBAETCS MPUMEHEHNE METOAOB MaLUMHHOIO
obyyeHna ans asTomaTu3auum npouecca oueHkn. Ha ocHose gaTtaceTta «Russia
Real Estate 2018-2021» nocTpoeHa MoAeflb MNPOrHo3MpoBaHUA  LIEHBI,
ncnonb3ywasa anroputMm criydamHoro neca. PesynbTaTbl NokasblBakOT, YTO
MOJernb CIlydamHOro reca, y4yutbiBawwas WHONAUMIO WM KnacTepusauumio,
obecneunBaeT BbICOKY TOYHOCTb NPOrHO3MPOBAHMUSI.

Kno4yeBble cnoBa: pblHOYHAA CTOMMOCTb, Xunasi HeOBWXUMOCTb,
MallMHHOEe OOydeHune, crydamHbIn fnec, NPOrHO3MpoBaHWE LEHbl, MHNAUUS,
Kracrepusaums, Koppensuusi Npu3HakoB, AaTacerT.

POSSIBILITIES OF APPLYING MACHINE LEARNING METHODS IN
THE FIELD OF REAL ESTATE ASSESSMENT

Tereshchenkov Nikolay Yurievich,
student,
St. Petersburg Polytechnic University of Peter the Great

Abstract. The problem of assessing the market value of residential real
estate in Russia is investigated. Pricing factors in the housing market are
analyzed and the use of machine learning methods to automate the assessment
process is substantiated. Based on the dataset "Russia Real Estate 2018-2021",
a price forecasting model is built using the random forest algorithm. The results
show that the random forest model, taking into account inflation and clustering,
provides high forecasting accuracy.

Keywords: market value, residential real estate, machine learning,
random forest, price prediction, inflation, clustering, feature correlation, dataset.

BBEOEHNE
OnpeneneHne pbIHOYHOW CTOUMOCTU XKUMNOW HEABUXKMMOCTM aKTyarnbHO Kak
ONS YaCTHbIX NUU, Tak 1 Ans 6usHeca, NOCKONbKY MOKYMKa MY npoaaxa »Xunbs
TpebyeT B3BelleHHOro noaxoda. [lpogaBuaM BaXHO YCTAHOBWUTb LEHY AN
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ObICTPON N BbIFOAHOW NpoAaXxK, a nokynatensam — n3bexaTb nepennaTt U HanTK
noaxogawmmn sapuaHT. B ycrnoBusix gMHaMUYHOro pblHKa M Bonblioro odobema
AaHHbIX pacTeT HeobxoaAMMOCTb aBToOMaTu3aumm oueHku. [Ona  aToro
npegnaraeTcs NPUMEHNTb MeTOAbl MaLIMHHOIO 0byyeHus.
1. ®AKTOPbI ULEHOOBEPA3SOBAHNA

PaccmoTpum  MeToabl npenckasaHna CTOMMOCTUM  HEOABWXUMOCTU U
onpenenum Krnodesble akTopbl, Ha HeEE BnUsOLIME. Ha cTtoumocTb
HEOBMWKMMOCTM B  LESIOM BIUSET MHOXeCTBO (akTopoB, Hanpumep,
TpaHCNOpTHas OOCTYMHOCTb, WHpacTpykTypa u akosnorus. Cpeam BaXKHbIX
XapakTePUCTUK KBAPTUPbl M OOMa BbIAENAT Nowanb, KONMYecTBO KOMHaT,
aTaX, COCTOsIHWE KBapTUpbl 1 ee nnaHnpoBky [1]. Takke BaXHbl TUN goma, ero
BHEWHMA BMO W rog ero nocTpoukn. B nepuoabl BbICOKOro crnpoca u
OrpaHNYeHHOro NpPeanioXeHNsa LeHbl Ha XUibe pacTyT, a B Nepuogbl HU3KOro
crnpoca n n3bbiTka NpeanoXeHns — CHUXKalTCHd, obllee COCTOsIHME SKOHOMUKM,
YPOBEHb WHAMAUMKW, CTaBKM MO MWMOTEYHbIM KpeauTam Takke 3HayuTerbHO
BIUSIIOT HA PbIHOK HEABMXMMOCTM.

2. NCTOYHWK OAHHbLIX

[na wccnepoBanust Obin BblbpaH gataceT «Russia Real Estate 2018-
2021», nNOCKOMbKYy OH COOEPXUT Hamboree akTyanbHble [OaHHble cpean
MMEIOLLMXCA B OTKPbITOM JOCTyrne gaTaceToB M Npu 3TOM uMeeT Hambonee
LLIMPOKNIA OXBaT CBEOEHM O PbIHKE HEABMXUMOCTU: BKMOYaeT nHpopmaumio ob
obbekTax HeaABMXMMOCTM MO Bcen Tepputopumn Poccun B TedeHne 2018-2021 rr,
YTO NO3BOSIAET aHaNN3MPOBaTb Kak reorpaduyeckoe pacrnpeneneHme LeH, Tak 1
AVHaMUKY BO BPEMEHMN.

OnucaHune gaHHbIX
Habop gaHHbIX coaepXXnT cnegyrowme npusHakm:

Tabnuua 1. OnucaHne npusHakoB Habopa «Russia Real Estate 2018-2021»

[Mpn3Hak OnucaHuve Tun gaHHbIX

date [aTa nybnukaumm obbvapneHns  [arta

time Bpems nybnukaumm obbasneHns Bpewms

geo_lat LLinpoTa YurcnoBow (BelleCTBEHHbIN)
geo_lon HonroTa YurcnoBow (BelleCTBEHHbIN)
region PernoH Poccun KaTteropvanbHbin
building_type [Tun goma KaTteropuanbHbIn
object_type  [Tun obbekTa (HoOBOCTpoMKa / Ap.) [KaTteropuasbHbIN

level OTax KBapTUpbl Hucrnoson (LLeNoYNCNEHHbIN)
levels KonnyecTtBo aTaxemn B gome Hucrnoson (LLeNOYNCNEHHbIN)
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rooms KonnyecTtBo KoMHaT Hucrnoson (LLeNOYNCNEHHbIN)
area Ob6uwas nnowaab KBapTupsbl Uncnoson (BeLeCTBEHHbIN)
kitchen_area |[1nowagb KyxHu Uncnoson (BeLeCTBEHHbIN)
price LleHa kBapTupb! (B pybnsx) UuncnoBomn (LLenoYnCreHHbIN)

[Mpun3Hak “date” 6GbIN pa3buT Ha OBa HOBbIX NMpu3Haka — “‘year” n “month”
(rog n mecsu npogaxu cooTBETCTBEHHO). NMpu3Hak “time” 6bin yaanéH kak siBHO
He3HauuTenbHbIW. Mpun3Hak “region” NPULNOCL yOanuTb U3-3a HEKOPPEKTHOCTU
3Ha4YeHunn.

[NocmpoeHue KoppernsauuoHHOU Mampuubl

MaTtpuua koppensumi — 3To Tabnuua, KoTopas nokasbiBaeT Ccuny u
HanpaBfeHne IMHENHOW B3aMMOCBA3N MeXdy napamu npu3HakoB B Habope
AaHHbIX. Kaxabli aneMeHT maTtpuubl npeacraBnsaeTr cobon KoapduumeHT
Koppensaumm mexay npu3HakoM-CTPOKOW M NPU3HAKOM-CTON6LOoM.

MaTpuua Koppenauun nomoraeT onpenennTb, Kakme MpusHaKkM SIBHO
BNUSAIOT M Kakme - IBHO He BnustoT. C 0gHOM CTOPOHLI, gobaBneHne nyctb U
cnabo, HO KOpPENUPYIOLLIEro Npu3Haka MOXET YNyylmnTb Ka4yecTBO MoZenun 3a
cyét pobaBneHuMss HOBOM MHGOpPMauUK, a C OPYror - MOBbILLEHWE KayecTBa
MOZENN MOXET MOBMIMATb Ha €€ CINOXHOCTb 1 BpeMsl 00y4eHus.

MaTpuua Koppenauni NpU3HaKos

0.02

ge
building_type -
kitchen_area -

Puc. 1. MaTpuua Koppensaumm YMCroBbIX 1 KaTeropuarbHbIX NPU3HaKoB
garacerta.

Ha puc. 1 BugHO, YTO LeHa YMEPEHHO KoppernvpyeT C reorpadunyeckon
A05IrOTON MECTONMOSNOXEHNA KBAPTUPbI, 3TAXXHOCTLIO AOMA, KOSIMYECTBOM KOMHAT,
nnowaabo KBapTupbl, Mrowanbio KyxHW. Takke ueHa crnabo koppenupyeT c
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reorpagouyeckon LLUMPOTON MECTOMOSIOXKEHUA KBapTUPbI, ITaXOM KBapTUPbI,
rogom npogaxu. HakoHeu, ueHa kpanHe cnabo unm BOBCE He KoppenvpyeTt C
TUMOM IOMa, TUMOM KBapTUPbI, MECSALIEM NPOLAXKMN.

[MonyyeHHble AaHHble NO3BOSIAOT NPUHATE NpeaBapuTesibHoe pelleHne 06
yaaneHum KpamHe cnabo Koppenupyrowmx C LeHon npuaHakoB. OcTaslumecsd
NPU3HaKn HeobXOAMMO MPOBEPUTb Ha HanuuMe MyJfbTUKONNIMHeapHoCTW. [ns
9TOro BOCMNOSib3yeMcsa AaHHbIMU U3 MaTpuubl. B obliem, ypoBeHb koppensumm
Mexay npuaHakamu crnabbli nu KpamHe cnabblit, HO €CTb HECKOSNIbKO YMEPEHHO
NN CUIbHO CBSA3aHHbIX NPU3HAKOB [7]: «level»-«levelsy, «levels»-«kitchen _area»
n «roomsx»-«area». Okasanocb, 4TO WMHGOPMaUuUs, NPUBHOCUMAs B MOAESb
npu3Hakom “level”’, moxeT 6bITb NoNyyYyeHa U3 NpusHaka “levels”

corr(“price”, “level”) = corr(“price”, “levels”)*corr(“levels”, “level’).
[NonuHomuarbHble rnpu3Haku

Polynomial features (nonMHomMuanbHble NPU3HaKKM) — 3TO MeToA
pacLIMpeHna NPU3HaAKoOBOro MpPOCTpaHCcTBa nytem [obaBneHust HENUHENHbIX
KOMOMHaUUW UCXOOHbIX MPU3HAKOB.

CyTb MeToga: Ansa Kaxagoro MCXOAHOrO MpusHaka z; CO3AAIOTCA HOBble
NPU3HaKK, NpeacTaBnsAlLLIMe coGol CTeneHn 3Toro NpusHaka (2, 172, ...), a Takke
Npou3BeAeHUs NPU3HAaKoB (x:x ,, x2x ;, ..., x™x, ...). BBuay 6onbLuoro ymcna
NpU3HaKoB ByayT pacCMOTPEHbI TOMBbKO KOMBUHAaL MM BTOPOro nopsaka.

Ha puc. 2 nsobpaxeHa maTpuua Koppensumin HoBbIX Npu3HakoB. Tabnuua
yCTpoeHa crneayowmmMm obpasom: 3Ha4YeHNe B s4enke — 3TO Koppensauns LieHbl U
npu3HaKka, Nosly4eHHOro NPou3BeaeHNneM NpuU3Haka-CTpoKM Ha Npu3Hak-ctonbed,.
[MockonbKy KBagpaTt Npu3Haka He MOXeT AaTb Oonblle MHopMaumm, Yem cam
NpU3HaK, Ha rmaBHON guMaroHann 6binNn yKkasaHbl HyneBble 3HAYEHWS.

MaTpuLa KoppensuMm uenesoro np € nosMHO

Puc.2. MaTpuua koppensaumm LeHbl U NpU3HakoB BTOPOro nopsaka.
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3 nocTtpoeHHon Tabnuubl BMAHO, YTO HM OAMH W3 CUHTE3MPOBAHHbIX
NOSIMHOMMArbHbIX MPU3HAKOB He 0blaaeT XOTb CKOSTbKO-TO 3HAYMMbIM YPOBHEM
Koppensumm ¢ LenesbiM NpusHakoM. Takmm obpasoM, CUHTE3 MONMHOMUASTbHbIX
Npu3HaKoB HeLenecoobpaseH.

PA3SPABEOTKA MOJEJ ANA NPEOCKA3SAHNA
BbiGop meTpuk moaenu

He3aBucMmo oOT MeToda MalMHHOrO obyydyeHus Heobxoaumo BblbpaTb
XapakTepuUCTUKy, MO KOTopon OyaeT oueHuBaTbCs KavyecTBOo 0b6yyeHus. Ha
NpakTuKe 4na OUEeHKM OLLIMBOYHOCTM MOAESNM NCNOSb3YIOT HECKOSTbKO KpuTepmen
OAHOBPEMEHHO: OCHOBHOW, MUHMMMU3ALUNA KOTOPOro SBNsSieTca uenbio paboTbl
anroputMa, 1 AoONOSHUTESNbHbIN 4N nyylen nHTepnpeTaumm TO4HOCTU MOAENNMW.

[locne npoBedeHUst CpaBHUTENBHOIO aHanui3a Obifo MPUHATO peLueHne
ncrnonb3oBaTb B kayecTtBe ocHoBHOW MmeTpukn RMSE - cpegHekBagpaTuyHoe
OTKITOHEHME, MOCKONbKY €€ BblY4MCIEHNE U MUHUMU3ALMS MOTyT ObiTb XOPOLLO
ONTMMU3NPOBaHbLI B cuny guddepeHumpyemoct qyHkummn. B kayectBe
BCriomoraTenbHbiX MeTpuk MAE — cpedHss abcontoTHas owmbka - n A% -
KoadhdMUMEHT AeTepMUHaLMK, oNa aucnepcumn, HeobbvsacHMMmon moaensto. MAE
bonee yctonumBa Kk Bblbpocam no cpasBHeHuto ¢ RMSE, noatomy 3HauymMmas
pasHMUa B 3HAYEHUSIX ATMX OWMOOK OyaeT curHamom K TOMY, YTO B AaHHbIX
MMEITCA CUmMbHbIe BbIOPOCHI. A TSHXENO WHTEepnpeTupoBaTh, HO 3Ta oLIMOKa
NO3BOSISIET OLIEHUTb Ka4eCTBO MoAdenu 6e3 3HaHu NnpegMeTHON obnacTw.

OO6yyeHue mopenen

[1ns nporpammMHon peanusauun Mogenun ncnonb3yetca a3blk Python BBuay
€ero OpPMEHTUPOBAHHOCTUN Ha cdepy MaLUMHHOro obyyeHusi, Bubnmotekn pandas
(ans pabotbl ¢ HabopoM AaHHbIX), scikit-learn (ons NocTpoeHna mogenen) u
numpy (4nst 06paboTkM AaHHbIX).

JluHelHasi MmoOerb

JlnHenHass wmogenb Obina peanu3oBaHa C  uMcnonb3oBaHvem  L1-
perynsipusaumm u runepnapameTpuyeckoro nomcka, BCTPOEHHOro B 6nbnumoteky
Scikit-learn [2][5]. 9T0 camas npocTas U3 BO3MOXHbIX MOAENEN, KoTopasa uweT
TOMNbKO JWHEWHbIE CBA3WM Mexay AaHHbiMWM. Mogenb nokasana cregytowme
pesynbTaTbl:

SystemX/Downloads/practice/linear 11.py

flatacet obpabotaH

CpeaHekBagpaTuuHaa ommbka (MSE): 1449755393379.3247
KoappuuueHT netepmuHaumm (RA2): 0.38969226698287784
Nyywee 3HaueHue alpha: 0.001

MSE ¢ nyuuum alpha: 1449755410155.4978
MAE ¢ nyuumum alpha: 923299.8496242304

RA2 c nyywum alpha: 0.38969225992056367
PS C:\Users\SystemX\Downloads\practice> D

Puc.3. PesynbTaTt 3anycka mogenv nmHenHon perpeccum
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Mogenb oby4dnnacb goCTaToOuHO ObICTPO, 0gHaKo cpeaHee abCcomnTHoe
OTKIOHEHWE CTOJSb BESIMKO, YTO COMOCTaBUMO C LIEHOW MO HMU3Y pPbIHKA eLLE O4HOWN
KBapTupbl. [NonydeHHbIn pesynbTaT AEMOHCTPUPYET, UYTO 3aBUCUMOCTb LiEHbI
KBapTUpPbl OT €€ XapaKTepPUCTUK 3HAYUTESNBLHO CrioXKHEee, YeM npocTas npamas
NpOnopLMOHaNbHOCTb.

Cny4dalHbIl rec

Mopaenb crny4arHoro neca cooTBeTcTByeT knaccy RandomForestRegressor
B scikit-learn ¢ Temun xe napametpamu [2][5]. lNepBble pe3ynbTaThl, NONYyYEHHbIE
npu wucnonb3oBaHnn 10 pgepesbeB (Tabn. 2), NpoAEMOHCTPUpPOBaNu
3HauYUTENbHOE YIy4ylleHMe B CPaBHEHUMM C 3TaNlOHHOW MOAENbK JIMHENHOWN
perpeccum.

CpenHss abcontoTHas ownbka (MAE) cHusunace 6onee yem B Tpu pasa, a
koappmumeHT getepmmnHaumm (R?) Beipoc ¢ 0,39 ao 0,91. Takon cyLeCcTBEHHbIN
CKa4oOK B TOYHOCTU YKa3blBaeT Ha aeKBaTHOCTb BbIGpaHHOro noaxoaa.

Bo Bpems obcyxaoeHuss pesynbTatoB € 9KcneptoM B obnactu
HeBWXNMOCTU OblfI0 OTMEYEHO, YTO TeKyLLLaa TOYHOCTb MoLENN NpMbnmkaeTcs
K npeaenbHom n3-3a CyObekTMBHbIX (pakTOpOB, BNUAIOLMX Ha LeHOObpasoBaHue
(Hanpumep, MoTMBaUMS NpogaBLa, COCTOSIHME KBapTUPbl, HE Y4YTEHHOEe B
AaHHbIX). OKCnepT OTMETWN, YTO pas3dbpoc UEeH M3-3a 3TUX (PakTOPOB MOXKET
coctaBnate ot 100 go 1000 Tbicay pybnen u Bbiwe. [Ans ganbHenwero
MOBLILLEHNA TOYHOCTU MoAenu Obino NPeanpUHATO YBENMYEeHUEe KormyecTBa
aepesbes 1o 100 (tabn. 2).

Tabnuua 2. CpaBHeHme METPUK Mmoaernum CﬂyanZHOFO Jieca rnpu pas3mnm4yHom
KoJlin4yecTBeE JEepEBLEB.

MeTpuka 10 gepeBbeB 100 poepeBbeB
RMSE 456460,46 434969,21
MAE 268780,03 255060,37
R? 0,9123 0,9204

Owwnbkn RMSE n MAE ymeHblwmnmncb Ha 20000, a cpegHenpoueHTHas
owmnbka He3HaunTenbHO ynana ¢ 8,4% 0o 8%. OToT pesynbTaT aBnsieTcs crabbim
CBMAETENBbCTBOM B MOSb3Yy BEPCUMU, YTO MOAENb U3HAYanbHO AOCTUINa NpeaenoB
TOYHOCTM Ha OOCTYMHbIX OaHHbIX. B CBA3M C 3TUM ObINIO NPUHATO peLLeHne
NPOBECTM MOBTOPHbIE MaHUMNYNSAUMKM C [aTaceToOM C LUenbl  yBENMYEHUS
TOYHOCTMW.

Cny4daliHbil riec ¢ y4Emom uHgnayuu

[ns NoBbILIEHNS TOYHOCTU MOAENU MNPEeACcKa3aHusl LEeH Ha KBapTupbl,

yYuMTblBag HEeOOCTATOYHYH MHMOPMATUBHOCTL WCXOAHbIX AaHHbIX, Obina
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npoBedeHa KOHCynbTauma CcO cheumanuctom B obriactm  HegBUXKMMOCTM.
BbigaBneHo, 4YTO MoAenb He yuyuTbiBana BAnaHue wuHdnauuun. [lpsmoe
pobasneHne UWHNAUMOHHBLIX MoKasaTenenm 3a Mecsay, unm  rog  (Kak
OTHOCUTENBHOro, Tak N abCoSIlOTHONO W3MEHEHUSI CTOMMOCTW BarntoTbl) He
yNyywmno, a gaxe yxygwurno TOYHOCTb mogenn. OnTumarnbHbIM pelleHneM
cTano npuvBegeHve LUeH kBapTup K ypoBHio 1 gHBapa 2018 roga c
MCNOSb30BaHNEM [daHHbIX O 3Ha4YeHUM WHMNAUUK, MNOSMyYeHHbIX C canTa
LleHTpanbHoro 6aHka PO [6]. Takaa npepobpaboTka AaHHbIX MOBbICMNA MX
OAHOPOAHOCTbL M YMEHbLUMNMNA BIIUSTHUE 00LLEPbIHOYHBIX (0aKTOPOB, HE CBA3aHHbIX
C OTAEeNbHbIM OBBHLEKTOM UNK rPynnon 06HLEKTOB.

Tabnuua 3. CpaBHEHME METPUK KayecTBa A0 1 nocre obpaboTkn AaHHbIX

KonunyectBo AepeBbeEB RMSE MAE R?
10 (oo o6paboTkn) 456460,46 268780,93 0,9122

10 (nocne obpaboTkun) 422782,76 249007,50 0,9122
100 (no obpaboTkn) 434069,20 258060,36 0,9203

100 (nocne o0bpaboTkm) 402480,82 236013,63 0,9203

Kak BngHo n3 tabnuubl, nec n3 10 gepeBbeB nocrne obpaboTkn AaHHbIX
nokasblBaeT CpaBHMUMYO TOYHOCTb C fiecoM U3 100 aepesBbeB o obpaboTku. Jlec
n3 100 gepeBbeEB Ha CKOPPEKTUPOBAHHLIX AAHHbIX AEMOHCTPUPYET HECKOSbKO
nydwme pesynbtatbl N0 BceM MeTpukam. 1o cpaBHEHMIO C nepBOHaYanbHOM
Bepcuen mogenn RMSE ymeHbLumnack ¢ 456460 oo 402480, MAE - ¢ 268780 o
236013, a MAPE - ¢ 8.4% po 7.9%. Takoe ymeHbLUeHMe OMOOK nokasbiBaeT
OTKPbLITOCTb MOZENN K HOBOW MHGOOpMaLMN.

Cny4alHbIU riec ¢ y4€mom Kriacmepu3auyuu

[na knactepusauum 6bin ncnonb3oBaH kraccudeckuin anroputm KMeans,
nMerwmnn peanmsauuto B 6ubnuoteke scikit-learn [3][5]. B kadecTtBe
WHdopMauuK, U3BMEKAaeMon Wu3 Knactepa, Obinn  BblIOpaHbl  CcpeaHss
apudmeTnyeckas M MeguaHHas LUeHa 3a KBagpaTHbIA MEeTp B KracTepe,
YMHOXEHHbIE Ha Nnowiagb KakOow KBapTupbl. Takume npusHaku BOMnowakoT
cobon maen pbIHOYHOrO Moaxoda K oueHke HeaBwkMMocTU. B xoge paboThi
AaHHble pasgensnucbk Ha knactepol oT 1 go 100 wrtyk. Hwxke npencraBneHsl
rpadukn TOYHOCTM MOAENu Ana npeackasaHns CTOMMOCTUM HEeOABMXXKUMOCTH,
ONTMMaribHOro pasaeneHnsa Ha Knactepbl 1 OLWMBOK Npu pasHOM UCMONb30BaHNN
nepeBbEB.

B pamkax nccnegoBaHuns 0bin NpoBeaEH aHanM3 CyLEeCTBYOWMX METOO0B
npenckasaHus CTOMMOCTU HEABMKUMOCTU U CYLLECTBYIOLWNX HAabopOB AaHHbIX
ans obyyeHust mogenu, kotopaa morna 6bl npefckasbiBaTe cToMMOCTU. [anee
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ObINV BbISBINEHbI KIHOYEBbIe NPU3HaKN, BUSAIOLLIME HA CTOUMOCTb HEABUKUMOCT!,
M Ha UX OcHoBe Obina co3daHa M obydyeHa MoAenb MallMHHOro oby4yeHus (a
MMeHHo Crny4yaiHbii nec) Ans npeackasaHus.

Puc. 4. OTHOCUTENBHOE YMEHbLLUEHNE OLLIMOOK MOAENN B 3aBUCUMOCTH OT
pas3HOro pasgeneHunst Ha Knacrepbl

3AKJTKOYEHNE
B 6yuyu.|,eM BO3MOXHO yryylweHne moaesin nytem yserind4eHnaA npm3Hakos,
AJarLwnx AonoJfTHNTENTbHYIO I/IHC*)OpMaLI,I/HO (Hanpmmep, O BbIXOAEe OKOH Ha yInuy
nin BO OBOP, O HaAlMN4nm OankoHa, O COCTOSIHUN CaHTEXHUKU U T.D,.). Takke

BO3MOXHa W aganTtaums Moaenu nog Ucrnonb3oBaHue gotorpaduin.
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EBceeB B.A. - KypcaHT,

NoHyepoBa H.I. - kaHOMOaT SKOHOMUYECKMX HaYK,
npenogasaTernb

BYHL, BBC «BBA um. A.A. )KyKkoBCKOro u

KO.A. larapuHa» (r. BopoHex)

NAOCbl U MUHYCbl CAHKLUIMOHHOIO OABNEHUA ONA
POCCUMNCKON S3KOHOMUKMU

AHHOTaumA: yuyuTbiBas rnobannsauuio MUPOBLIX MPOLECCOB, CaHKLUM
ABNATCA YAOOHBIM MEXaHN3MOM BO3LENCTBUS HA Y4acTHMKA MeXOyHapOaHbIX
OTHOLLEHMI, KOTOPOro MeXayHapoaHoe coobLecTBO NocyuTaeT «HeyaoOHbIM
napTHepom». YemM MoWHee 3KOHOMMKA rocygapctea, Tem 6onbliee
reononMMTUYECKOe BIMSIHUE OHO MMEET Ha MEXAyHapOaHOWN apeHe.

Knio4yeBble cnosa: 3KOHOMUWYECKME  CaHKLUW, rnobanunsaumsa
(moxoxecTb), reononuTuka, ambapro, nonHoe ambapro, YacTuyHoe ambapro,
npoaykToBoe aMmbapro, aHepreTmyeckoe ambapro, TeXHonorn4yeckoe ambapro.

B HacTosiwee Bpemsi npouecc rnobanmsaumm oxesaTblBaeT BCHO MUPOBYIO
9KOHOMWKY, BOBIIEKasi B €AnHY0 cuctemMy Bce Bonblue cTpaH. [Npudem kKaxaoe
rocydapCTBO CTPEMUTCA [OOCTMYMb CBOWMX XO3SIMCTBEHHbIX MHTEPECOB Ha
MEXOYHapPOAHOM SKOHOMMUKE, HE TePAsi CBOEro cyBepeHunTeTa. JInaepbl BCex CTpaH
NMOHNUMAIOT, YTO reononuTUYeckas BnacTb B COBPEMEHHOM MUpEe OKa3biBaeT
OrPOMHOE 3HaYeHNe Ha IKOHOMMYECKOE Bnarononyyme ux rocyaapcraa.

B HbIHELWHMX peanusix, B criydae pasHornacum mexay ctpaHamu, KoTopble
He yaanocb peLmnTb ANNNOMaTUYECKMM NyTEM, roCy4apCcTBO, MMEKLLEE CUITbHOE
reonosIMTUYECKOE BIUSHME, MOXET cebe MNOo3BONUTb HE HayMHaTb BOEHHbIE
AENCTBMSI B OTHOLUEHMM Kakon-nnbo cTpaHbl. B atom cnydae, Haubonee
AENCTBEHHbIM NHCTPYMEHTOM, AN NOSTYYEHUS XXenaemMoro pesynbraTa, SBnstTCs
TOProBO-3KOHOMUWYECKNE CaHKLMKM, KOTOPble BBOAATCS B OTHOLLEHUN «HEMOKOPHOW
CcTpaHbl». Takum obpasom, Aepxasbl, obnagarolme MOLHLIM 3KOHOMUYECKUM
NoTEHUMANoM, MUCNonb3yloT CaHKUMOHHOE AaBrneHue, 4Tobbl 0603Ha4YMTL CBOMO
NONMUTUYECKYHO MO3ULMIO U NPEeaoTBPaTUTbL BO3MOXHbIE HErATUBHLIE NOCEACTBUS
ans cebs B byayuiem.

CWA w»n eBpornenckue rocygapcTBa Ha MPOTSKEHUW BCero nepuoga
MEeXOyHapOAHbIX OTHOLUEHMM WUCMOMb30BanM W UCNOSb3YKT  pasfnyHble
WHCTPYMEHTbI CaHKUMOHHOIO AaesneHus Ha Poccuio. Y ocHoBHOM (bOpMOK Takoro
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BO3OENCTBUSA SBNANOCL OMOapro, OrpaHUYMBaloLMX IKCMOPTHO-UMMOPTHbLIE
OTHoOLLeHnd ¢ Poccuren.

B mapTte 2014-ro, nocne npucoeanHeHns Kk Poccumn Kpbima 1 HavaBLuerocs
KOH(NIMKTa Ha toro-Boctoke YkpaunHbl CLUA, KaHagown, EBpocotozom, ABcTpanuen,
Hoson 3enanaven, n AnoHnen BBenn caHkumm npotus PO.

[MepBbli NakeT CaHKUMA BKIKOYan B cebs 3aMOPO3KYy POCCUMCKUX aKTUBOB,
orpaHnyeHne Ha Bbesq B CLUA u cTpaHbl EBpocoto3a anisi HEKOTOPbIX rpaxaaH
Poccun, 3anper Ha nNpoOosbKeHWe [OenoBblX OTHOLIEHWA C  POCCUNCKUMMU
9KOHOMUYECKNMU CyObeKTaMM ANd YacTu HaUMOHarbHbIX KoMAaHui. [NpekpalleHo
obcnyXxmnBaHne nNacTUKoBbIX KapT nnatexHblx cuctem Visa u MasterCard,
BbIMYLLEHHbIX pOoCCUNCKUMN BaHKkaMmn. OCHOBHOM LieSbio BBOAMMbIX OrpaHUyeHnn
aBnanacb MexayHapogHasa usonsumst Poccun. OcosHaBasi yrpo3dy COOCTBEHHOM
9KOHOMMYECKOM CTabunbHOCTN BONbLUIMHCTBO CTpaH EBpocoto3a noa AaBrieHnem
CLUA 6bInn BbIHY>XAeHbI MPUCOEANHUTLCS K 3TUM CaHKLUMNAM.

ObocTtpeHne oTHoWeHU Mmexay Poccuen n YkpamHon nosneksno 3a cobom
yBENMYEHNE N YXKECTOUEHME CaHKUMOHHOMO AaBreHnst 3anaga Ha Hally CTpaHy.
EBpocoto3 cokpatun 06beMbl MHBECTULMM B POCCUNCKME MNPOEKTbI, BBEAEHO
amM0bapro Ha 3KCnopPT N UMMOPT BOOPYXKEHWUS, BBES 3aMpeT Ha YCryrn B KpeaUTHO-
AeHexHon cipepe. bbinm 0TMEHEHbI BaXKHble MeXayHapOAHble BCTPEYM.

[MepBble NOMbITKM NUWKNTL Poccmio HeobxoaMmbix TOBApPOB, TEXHOMOMUN,
MacTepOB 1 BO3MOXHOCTEN ToproBaTthb npeanpuHumanuck npy Meane [V. CaHkuun
Beoaunuce U npu AnekcaHgpe I, npn JleHmHe n CtanuHe, npu Xpyuwiese U
bpexHese, npu lopbayese n EnbuunHe! A HaunHas ¢ 2014 roga OHM CbINTCS Ha
Hac KaK U3 pora n3obunums.

Okasanocb, 4YTO CTpaHbl «MpPOCBELLeHHOro 3anaga» NOCTOSHHO MbITanuch
npoyYnTb M NpUAaBUTL Halle rocyaapCTBO. Takoe Bbi3blBatole 6onbLuoe,
BO3MYTUTESNBHO CaMOCTOATENbHOE. W KOHEYHO A1 TOro, Y4Tobbl 0OCNabuTb CTpaHy
HEMOKOPHYIO CTpaHy, MNodopBaTb €€ 9KOHOMWKY UM BBOAWUIUCL OrpaHUYeHus.
[MprymrHbI NpUayMbIBany camble pasHble. [TpuyemM HavYanock 3TO... MOATbICAYM NeT
TOMY Ha3sag. JIMBOHCKMe CaHKuuK, BBeAeHHbIe neTom 1548 r., 3anpeLLany BBO3 Ha
Tepputoputo MockoBun npogoBonbCTBUA. OHM MO NPOAOIHKUTENBHOCTU Obinn
camMmbiMW OnUTENbHLIMU. I y)Ke K KOHUY BOCEMHaLaToro Beka, B OTBET Ha
BBOANMbIE CaHKLMOHHbIE OrpaHndeHnsa B Poccum BelpaboTaH KOMMIEKC KOHTPMED.

Kak yxe ynomuHanocb Bbiwe, B Hactoswen Bpems CLIA u EC
06BbEOUHUNUCE B CaHKLUMOHHOM Bopbbe MpOoTMB Hawewn cTpaHbl. AMepUKaHCKU
PbIHOK Mano CBf3aH C POCCUMCKUM, W CHWKEHWe 9KcropTa MOXeT
KOMMNeHcupoBaTbCa NoTpebrieHMeM Ha BHYTpPeHHeM pbiHke, noatomy ana CLUA
pa3pbIB OTHOLEHWUN C Poccuen He cbirpan 3HauuTernbHon ponu, a ansa Eepocotrosa
OH 06epHycsa HeraTMBHbIMM NOCNEACTBUAMU. Poccust aBnanack Anst Takux CTpaH

24



EBpocotosza kak PpaHums, lepmanmsa u Utanua ogHUM U3 KPYMNHEMLLINX
NMMOPTEPOB, U BBEAEHME CaHKLMWA CHU3UIO O115 3TUX CTpaH 06beMbI IKCnopTa B
4acTM  BbICOKOTEXHOMOMMYHOM  npoaykuun. EBponenckue  npoussBoguTen
HYXXOalTCs B NMOUCKE BHELLUHMX MapTHEPOB AN COblTa CBOEW MPOAyKUUK, T.K.
BHYTPEHHUN pbIHOK B EBpone orpaHunyeH.

CaHkumoHHoe gaBneHune CLLUA u ctpaH 3anaga siBunocbk 6ecnpeueeHTHbIM
N HECOMHEHHO OKasasio M oKa3blBaeT CBOe OoTpuuaTenbHOe BO3OENCTBME Ha BCe
cbepbl POCCUNCKON SKOHOMUKM U NMPUBENO K CHUKEHMIO TEMMOB 3KOHOMUYECKOro
pocTa.

BeeneHne orpaHnyeHMn Y U3MEHEHUM YCNoBUWM MMMNOPTa M 3KcrnopTa
TOBApOB W yCryr Oona eBpOMNeNCKNX TOProBbIX MAPTHEPOB CHU3UIOCH A0 23%.
Poccun npnxoamtca nckaTb HOBbIX MAPTHEPOB M CNOCODLI 3aMECTUTb NMMOPTHbLIE
TOBapbl, BbIXOAUTb HA ApYrne BHELLHETOProBble PbIHKU.

BrnoknpoBka kKOMMaHW Ha pbIHKaX NPUBOOUT K TOMY, YTO UX 3aMEHSAT
KOHKYPEHTbI, U BEPHYTbCA K CBOEN [OEATESIbHOCTU MOCSie CHATUS OrpaHnyeHun
Takum KoMmnaHmsm byaet npobnemaTmnyHo.

Poccun TpyaHO KOHKYpUpOBaTh C HEAPYXXECTBEHHBbIMW CTpaHaMmn 3a MECTO
Ha pblHKE, Korga pedb MAOET O caerikax C HOBbIMW TOProBbIMW MNapTHEPAMMW.
Hanpumep, Kutan 6onblle HyXgaeTcs B NOCTaBKaxX MPOMbILNEHHbBIX TOBapOB
n3 Esponbl 1 CLUA, 4yem 13 Poccuu.

Bonblie Bcero Ha GuaHece ckasancs pocT LeH Ha cbipbe, obopyaoBaHue
n komnnektyrowme. [Ansa40% onpoweHHbIX OU3HEeCMEHOB  cuuTaloT, W3-
3a cneuncmkn unx ©OusHeca wMNopTO3aMeLleHME HEBO3MOXHO. Bo BTopom
kBaptane 2023 roga oOwWyTUMOE BIUAHWME CaHKUMA  OTMeTuna ojHa
nsaTasi ydacTHMKoOB onpoca. Ha koHey, 2023 roga npobrembl ¢ NoCcTaBKkaMu Cblpbs
1 KoMnnekTyrowmx orpaHnymsaoT 40% poccuiickoro 6musHeca. Tem He MeHee,
Ha koHel roga Tonbko 14% OTMEeTUNU CyWeCTBEHHOE BIIUSIHWE  CaHKLUUK
Ha cocTosHMe Ou3Heca. 3OTO TrOBOPUT O TOM, YTO POCCUUACKMA BU3Hec
afanTupyeTcs K HOBbIM YCIOBUSIM.

HecmoTps Ha 3To, caHKUMKM BeayT K pOCTY LieH Ha ToBapbl 1 ycnyru. busHec
BblHY)KOEH WCKaTb HOBble CMNOCOBbI M NyTM norucTukn. Bce aT1o Tpebyer
OOMNOSHNTESTbHBIX BIIOXXEHUA N YCUITUA N BEOET K POCTY LIEH HA NPOAYKUMIO.

[MponoHrauunsa «ykpanHCcKnx» caHkummn 3anaga npotms Poccun, BBE4EHHbIX B
2014-m, nponcxogat 11-n rog nogpsia. C 2022 roga CLUA n ctpaHamu EBpocotosa
BBEAEHO NpoTmB Poccuu cBbile 16 TbIC. CaHKLUUN.

[MOHATHO, YTO UEenbio BBEAEHHbIX CaHKLMN, aBnanock xenadne CLUA u ero
caTtennuToB oOBpPYLUMTL POCCUUCKYID SKOHOMUKY, 4TOBbl Poccus He cmorna
HopMasibHO OYHKLUMOHMPOBATDL U, KaK CriecTBue, He CMorfia HopMarnbHO BOeBaTb
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Ha YkpauHe. A ecnu byget nnoxo BoeBaTb, 3HaYMT BygeT coaBaTb MNO3ULMK U
NOMAET Ha NognucaHMe MMPHOro JOroBopa Ha ycrnoBusix 3anaga.

PasymeeTcs, camu no cebe caHKUMM He HECYT NO3UTUBHOIO Xapakrepa, HO
BMECTe C HeratmBHbiIMW MOCNEACTBUSIMWU, OrPaHUYEHUA  NPUBHECIN U
NONOXMUTENbHbIE MOCNEACTBUA AN POCCUUCKOM 3KOHOMUKM W Ons pa3BUTUSA
CTpaHbl B LIENOM: HENTpanNu3aumus BbICOKOW KOHKYPEHLIMM NO3BONnsia pOCCUMCKOMY
Bu3Hecy rpaHvubl paclWMpUTb [PaHULbl CBOEW [OeATENbHOCTM B CEfbCKOM
X034MCTBE, JlerkoM MNPOMBIWSIEHHOCTU, B OTpacnax Mo npou3BOACTBY
anekTpoobopyaoBaHNss M MaLUMHOCTPOEHUS. ©onee 4YeTBEPTU POCCUNCKUX
NpeanpUATUA NPU3HAKOT, YTO CMOITIN UCMNOSb30BaTb OTKPbIBLUMECH NEPCNEKTUBDI,
Bbnarogapsa CaHKUMAM. MHOMMM KOMMaHWAM yaanocb 3aHATb 0CcBOGOAMBLUMECS
HULUW, N HE TONbKO HapacTUTb OO0 CBOEW MPOAYKUMM Ha YXEe UMEHLLMXCS
pblHKaX, HO W BbLIATU Ha HOBbIE; POCCUCKME BaHKM N CbipbEBbLIE KOMMAHUK
3apaboTtann Hennoxyk npubblb U OMBUOEHOHYK AOXOOHOCTb; 3anpeTbl Ha
aBmacoobLueHns mexay Poccuen n EC, npobnembl ¢ OpoHMpoBaHMEM MOPCKUX
KOHTEMHEPHbIX NIMHWUIA MOATONKHYIM K MOUCKY HOBbIX MYTEN B pacrnpeaenuTesisHON
NOMNCTUKE W  anbTEPHATMBHLIX MNYyTEN [MOCTaBKW KOMMSEKTYyOWMX B PO;
reorpacpmnyeckasi nepeopmueHTaumnsa BHELLHETOPrOBLIX CBA3EN; CaHKLUMK, KOTOpbIe
3anagHble CTpaHbl BBEMM NPOTUB HALLEN CTpaHbl, NoaTankmeatoT cTpaHbl BPUKC
K JanbHeunwemy COnumKeHuo, yBEenuunMBasi YMUCIIO COHO3HUKOB POCCUMCKOro
rocyapcTBea; rocyapCTBO CTaro y4yacTBoBaTb B 9KOHOMWUYECKUX MpoLieccax Ha
BCEX YPOBHSIX; KMHOYEBbIM OTPacCNsM HaUMOHANbHOrO X03AMCTBA OKa3blBaeTCs
rocygapCTBeHHasa nogaepxka.

CaHKUuMM OBHaXUNM MHOXECTBO 3KOHOMWUYECKMX MNpobrieMm, M nokasanu
HeobXoOMMOCTb BMeLLAaTeNbCTBa rocygapcTsBa B 9KOHOMUKY CTpaHbl U BaXXKHOCTb
NoAdepXKM Manoro n cpegHero busHeca, n cenbckoro xo3ancrea. OHU ABUIUCH
TPUIrepoM (TOSTYKOM) ANS Pa3BUTUS FIErKON NPOMBbILLIIEHHOCTM U Maroro 6usHeca
B TeX oTpacnsix, rae oLlyuaeTcs HexBaTka uMnopTa.

Cnucok ncnonb3oBaHHbIX UICTOYHUKOB:

1. MHdopmaumoHHas BonHa npotne Poccun
http://miklel.livejournal.com/3693249.html|

2. http://dugward.ru/library/platonov/platonov.moskva i zapad.html.

3. https://ru.wikipedia.org/wiki/CaHKLMN B CBSI3U _CO BTOpXeHuewm Poccu
N _Ha YKpauHy

4.lMonnuTnka caHKUMK: uenu, ctpaTernn, WUHCTPYMEHTbI: XpecToMaTtus.
N3naHue 3-e, nepepaboTaHHoe n gononHeHHoe / [cocT. N.H. Tumodees, MN.U.
Uynpuanosa, K.B. Tpoukas]; Poccunckmn coBeT no MexayHapoAHbIM aernam
(PCMLO). — M.: HIM PCM[, 2023.
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CYWHOCTb N ®YHKUUU MUTPALIUU

AHHOTauusA. ABTOp nccredyeT CYLHOCTb MUrpauumn, paccMaTpuBaeT ee
BMObl, OCHOBHble YyHKUMK. ABTOp [Jdenaet BbiIBOA O MHOMOrpaHHoM,
Bblpa>X€HHOM BMUSHUM MUTPALUK Ha XWU3Hb HacerneHus Nobon CTpaHbI.

KnioueBble crnoBa: murpauusi; Buabl MUrpauum HaceneHusi; yHKLun
MUrpaLmm

Mwurpauuss HaceneHust cerogHsi — siBfieHMe rnodanbHOro xapakrepa,
OoKasblBawoLWlee 3Ha4YMMOE BMUSHME Ha pas3BUTME HaLMOHASIbHbIX 3KOHOMMUK.
Murpaumss cocpepoTaunmBaeTr B cebe 3HauuTenbHble BO3MOXHOCTU A4
pasBUTUSA pasfIMYHbIX OOLLECTB — Ha yPOBHE BOMbLUMX rocyaapcTB N HEBONbLUNX
pernoHoB, obecrneynBasi MoOMosiHEHWE HaceneHusi, NpPUToK padoyen cunbl K
Kanutana. Bmecte ¢ TeM MuUrpauuoHHble MPOLIECChbl YacTO BbLICTYNawT B
KayecTBe pakTopoB, AeCTabnnuampyowmx coumnanbHO-9KOHOMUYECKYIO XXMU3Hb
HauMn, 0COBEHHO ecnn peydb NOET O POCTE HE3AaKOHHOW N HEKOHTPONNPYEMOM
MUrpaLnmn HaceneHus.

B P® paboTtatloT TpyooBble MUrpaHTbl U3 MHOMMX CTpaH Mupa, nocrnegHue
AEeCATUNETUS YNCIIEHHOCTb €€ HacerieHUsl CyLeCcTBEHHO MOMOSHAETCS 3a cyeT
HOBbIX rpakgaH-nepecerneHues n3 Opyrux rocygapcrs, B BbICWIMX YYebHbIX
3aBedeHnsAX y4vaTcs ThiCAYM CTyOeHTOB-MHOCTpaHueB. C  KaxablM rogom
HapacTalT BHYTPEHHWE MUrpauMoOHHble NOToKW. Mwurpauus npuobpeTaer
MaclTabHble pasMepbl, OHa OKa3blBaeT CYLUEeCTBEHHOE BO3AENCTBME Ha BCe
o0LLeCTBEHHbIE NPOLECCHI.

B Poccun HabnogaloTca U BHYTPEHHME MUrpauuoHHble npouecchl. B
yCrnoBusIX  Hanuuma  cneuuduveckux ocobeHHOoCTeEN, HeoaHOPOAHOCTMU
pernoHanbHbIX COLMYMOB BHYTPEHHSSI MUrpauusi OKasbiBaeT 3avacTyto
HEeOHO3Ha4YHOE BINAHNE Ha NapaMeTpbl CoLMaribHO-3KOHOMNYECKOro pasBuTUS
CTpaHbl.
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Takum obpasomM, C MurpaumMen HaceneHna CBA3aHO MHOXECTBO
pasnn4YHbIX PUCKOB N Yrpo3 Ans HauuoHanbHOM S9KOHOMUYecKon 6e30nacHoOCTU
rocygapctea. OTo onpegenseT akTyanbHOCTb UCCNeaoBaHUS MUrpauum.

TepMmuH «murpauusa» (nat. migratio — nepexof, nepeesq, nepecerieHne)
obLweynoTpedbnm B oomumanbHbIX JOKYMEHTaX, CneunanmanpoBaHHbIX HayYHbIX
nccnegoBaHunax, gomawHem obuxoge. NMpyn 3TOM eauHas TpakToBKa AAHHOMO
NOHATUA HA JaHHbIM MOMEHT He BblpaboTaHa HU Yy Hac B CTpaHe, HU 3a pybexxom.
ToNbKO B POCCUNCKNX HAYYHbIX UCCre0BaHUAX akTUBHO onepupytoT bonee yem
40 ero onpepenerHnamun [1, 2, 3, 4, 6 n gp.]. Tem He MeHee, MOXHO 0c060
OTMETUTb OPMYSIMPOBKY MUrpaumn, npeanoxeHnyto J1.J1. Poibakosckum B 1987
r. B CUIy €€ LWNPOKOro MNPUMEHEHNA KaK YYEHbIMU-TEOPETUKaAMU, TaK WU
cneymanucTtaMmmn-npakTukamu.

Mwurpauus, no J1.J1. PuibakoBckomy, 3TO «TepputopuanbHbie
nepemMeLleHns, coBepLuarwmecs Mexay pasHbIMU HacerneHHbIMU MyHKTamu
OAHOM  WNU  HECKONbKUX  aOMWHUCTPATUBHO-TEPPUTOPMASIbHBIX  €OUHUL,
HEe3aBMCMMO  OT  MPOOOSMPKUTESNIbHOCTW,  PErynsapHocTM U LeneBow
HanpaBneHHoCcTu» [2, c. 13].

C y4eTOM HanuMuus unn OTCYTCTBUA Y AAHHOW TEPPUTOPUN BXOOALLMNX U
McxogsdwmMx MNOTOKOB  HaceneHusi, obmeHa HaceneHunem C  Apyrumu
TEPPUTOPUAMM PasnMyatoT OTKPbLITOE U 3aKpbITOe HaceneHue. Tak, HaceneHue
nboro pernoHa unm HaceneHHoro NyHKTa — OTKPbITOe HaceneHue. Hacenexne
K€ 3eMHOro Lwapa — abCosnoTHO 3aKpbITOE.

Ecnu otaenbHO B3sTaa Teppmutopusa Unm HaumMoHarnbHO-TeppuUTopuarsHoe
obpasoBaHne camo- Unu NPUHYANTENBLHO U3BHE U30NNPYETCH, ero HaceneHue
CTaAHOBUTCA 3aKkpbITbiM. CerogHs HET SPKUX MPUMEPOB N30NAUUM OTAENbHbIX
panoHOB, OHAKO HacefieHne HEeKOTOpPbIX roCyAapCTB C He3HavynTerbHbIMU
NOTOKaMu BHELLUHEN MUrpaLmn BrIN3KO K 3aKpbITOMY.

NccnepoBaHus Murpaummn HacesneHnsa onmparoTcs Ha ee Knaccudukaumio
Nno pasnuyHbIM NpusHakam (puc. 1).

Mwurpauus BbINONHAET onpedeneHHble  YHKUMKM, KOTOpble Takxke
pacKpbIBalOT ee CcyLHOCTb. 1o hyHKUMen murpaumm nogpasymMmeBaroT €€ porib
B XMU3HegesaTenbHOCTM obuwecTtBa. Yalle Bcero roBopsitT O NATU OCHOBHbIX
dYHKUMAX MUrpaLmn:

1. Pa3BuBaroLas.

Murpaumss cnocobCTBYeT pa3BUTUIO HAcCENeHusi, MNOCKOMbKy ntobbie
nepemeLleHns, 3HaKOMCTBO C HOBbIMW KyrbTypamu 1 TpaguuusMmn pacLumpsioT
MUPOBO33pPEHNE Ntogen, BeQyT K HAaKOMNIEHUIO HOBOMO ONbiTa M HOBbIX 3HAHWUNA,
dOpMUPYIOT HOBbIE HaBbIKW, OMbITOM.
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Puc. 1. Buabl murpauum HaceneHums

2. lNepepacnpepenurernibHas.

[Mepemewiarowmecs Mexgy pasnUyHbIMKU  TEPPUTOPUAMU  rpaxdaHe,
ABMASACH OOHUM W3 KNOYEeBbIX (PaKTOpoOB MPOU3BOACTBA, Y4YaCTBYKT TakuMm
obpasom B nepepacnpeneneHnn npou3BOAUTESbHBLIX CUSl, MEHSAT KX
NPOCTPAHCTBEHHYD KOHUrypauuio, 4YTo B pesynbTate TpaHchopmupyeT
reorpaduio  NPOU3BOACTBEHHbLIX MOLLUHOCTEN. Tak, Murpauusi HaceneHus
NOMOJSTHAET PbIHOK paboyer cunbl B perMoHax, KOHLEHTPUPYHOLMX Ha CBOEMN
TEPPUTOPUN, HANPUMEP, KPYMHbIE MPOMBbILLSIEHHbIE NPOM3BOACTBA.

3. CenektusHas.

MurpaumMoHHble MOTOKM HEOL4HOPOAHbI MO CBOWM  KayeCTBEHHbLIM
XapakTepucTnkam n U3MeHS0T COCTaB M CTPYKTYPY HaceneHus BOBIEYEHHbIX B
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9TW npouecchbl TeppuTopuin. Tak, MyX4nHbl TPyaocnocobHoro Boadpacta 6onee
aKTUBHO MNepeMeLLanTcss B MNMOUCKax HOBOW paboTbl UMM HOBbLIX MeECT Ans
NPOXMBAHUS, YEM rpaxgaHe HeTpPyaoCcnocobHOro Bo3pacTa U XeHuwmHbl. Ecnu
HaCENEeHHbIN NYHKT HE MEET NPUEMIIEMbIX YCIOBUN ANS XXN3HN, SKOHOMUYECKM
aKTUBHble Monoable noan OyayT yeskaTb U3 Hero, BCNEACTBME YEro B HEM
BblpacTeT yaenbHbIi BEC HAaCeNeHus cTapLUmMx BO3pacToB.

4. DKOHOMUYECKas.

Mwurpaumsa cnocobCTBYyeT COeAUHEeHUKD CO cpeacTBamMu MPOuM3BOACTBA
Ba)XHOro afiEMEeHTa NPOM3BOACTBEHHOrO npolecca — paboyen cunbi.

5. CouymanbHas.

MwurpaumoHHble npoueccbl Bceraa HanpaeneHbl B Mecta c 6onee
npuBneKaTenbHbIMXU  YCNOBUSIMW ANt XKN3HW. COOTBETCTBEHHO, MUrpauus
OObIYHO  CroOcOBGCTBYET MOBBLIWEHMKO KayecTBa  XXU3HU  MUIPUPYIOLLLETO
HaceneHus.

Mwurpaumsa — sBreHME MHOFOrpaHHoOe, OKa3sblBalllee BbIpaKeHHoe
BNUSIHME HAa XXN3Hb HaceneHus nobon cTpaHbi.
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AHAJIN3 MYXCKOIo U XEHCKOI'o TPYAA B POCCUU

AHHOTauuA: B cTaTbe aBTOPOM paccMmaTpmBaeTCs akTyanbHas cuTyaums
Ha pbIHKE Tpyda B pa3pese 3aHATOCTM CPpean MY>XYMH 1 XKeHWwmH. OnucbiBatoTCs
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Abstract: In the article, the author examines the current situation on the
labor market in terms of employment among men and women. Changes in
employment and wages over time are described. The author provides an
analysis of the causes of emerging trends in the labor market. The characteristics
of current wages in different sectors of the economy for representatives of both
sexes are given.

Keywords: Labor market, employment, wages, qualifications, equality.

B COBPEMEHHOM Mupe MeXOyHapoaHbIMU 00LLEeCTBEHHbIMU
opraHmsauusMm 4acTto NogHMMaeTcsl BONpoc O pabounx Mectax, 3aHMMaeMbIX
XeHWmnHamn.  HekoTopoe BpeMss Hasag  KONMYeCcTBO  ouumanbHO
TPYAOYCTPOEHHbIX XEHLWMH B Poccun BbINo 3aMeTHO HMXKE MYXYMH U3 TOW XKe
rpynnbl (puc. 1) [1].

S = 51,2
50 4 47,7 A8 48,8

1992 2000 2012
Puc. 1 — CoOoTHOLLEHNE MYXXUYMH U XKEHLLWH Cpean SKOHOMUYECKU aKTUBHOIO
HaceneHuna Poccun 1992 — 2012 rr [1].

Ncxoaa M3 gaHHbIX CXeMbl MOXHO OTMETUTb, YTO 3a 20 net HabnogeHun
A0NA  KeHLWWH, BblOeneHHad KpacHbiM  LBETOM, 3aHATbIX TPyZ4OBOW
aeatenbHocTblo B Poccunckon ®depepaumm pactet. K 2023 rogy OaHHbIn
nokasatenb npubnuannca Kk nonoBuHe wu coctaBndetr 49% [2]. [daHHoe
BbITECHEHME [OEMOHCTPMPYET MOBbIWEHME paBeHCTBA Ha pblHKe Tpyda WU
nossondeT Aenatb NpeanorioKeHne O NOBbILEHUN KBann@uKaumm XeHCKOro
TpyZa Ha pblHKe.

[aHHoe yTBepxaeHwe nogaepxuBaeT akt o Gonblwem Konuyectse
creumnanucToB C BbiCLUMM OBpasoBaHMEM cpeau npencTaBUTerNien XEeHCKOro
nona, 4yem cpegun wmyxckoro. Okono 47% 3aHATbIX >KEHLWMWH SABMAATCS
npeacTaBUTENSIMU BbICLLEN U CpedHen KBanudukaumm, B TO BpeMA Kak cpeau
MY>X4YMH 3TOT Nokasartesib paBeH 25% [3].

AHanus pblHKa Tpyga OEMOHCTPUPYET HeyCTOMYMBLIN TpeHd pocTa
NpoueHTa 3aHATbIX Cpean XeHLWMH 3a nocrneaHue roabl (puc. 2).
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Tabnuua 1
[onsa 3aHATbIX cpeau )eHckoro HaceneHust Poccumn 2011-2020 rr [4].
fon 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Odona | 59,2 | 60,1 | 59,8 | 60,4 | 60,1 | 60,4 | 52,8 | 53,2 | 52,9 | 52,1
3aHATbIX
KEHLLWH,
%

[lons 3aHATbIX KeHLWMWH, %

65
60
55
50

45
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

[ona 3aHATbIX }KeHWmH, %

Puc.2 — [lona 3aHATbIX XXeHLWWH, %.

CHmXeHue gonn pabovero HaceneHusl Cpeam XEHLUH U yBENNYEHNE UX
yucra rno CpaBHEHMIO C MY>XYMHAMKM NO3BOMSET NpeanonaraTbh, YTO YBENUYEHME
OO XXEHCKOro HaceneHus, 3aHATbIX TPYAOBOW AEATENbHOCTbIO MOXET OblTb
BbI3BAHO COKpaLLEeHMEM A0NN 3SKOHOMWUYECKM aKTMBHONO HaceneHusi cpeau
MY>KYUH.

HecmoTps Ha 6onbliee KonnyectBO paboOTHMKOB BbICLLIErO U CpeaHero
YPOBHS KBanudukawumm cpeam XXeHCKoro HaceneHnsa cpeaHasa 3apaboTtHasa nnata
COTPYAHMKOB MY>XYUH Bbile Ha, npuMepHo, 25% []. Kpome Toro, 4ons XXeHLWWH,
3aHATbIX B HM3KOOOXOOHbIX cepax coctaBnaeTr 11,5 MMAH 4enoBeK, 4TO
npeBbIWaeT aHanornM4HbIN nokasarternb cpean Myx4mH bonee, yem B 3 pasa.

[laHHast 0cobEeHHOCTb MOXET ObITb Bbl3BaHa:

- BbICOKOW CTEMEHbIO0 3aHATOCTU XEHLLNH B chepe obpasoBaHud, 82%, rae
MeanaHHas 3apnnarta 3a 2021 rog coctasnana 30 000 py6nen [5];

- HU3KUM NpPeanoXeHUeM MyXCKoro pabodero Tpyga Ha pbiHKE M3-3a
NOBbILLEHUST NONYNAPHOCTU BbICLLErO 0Opa3oBaHus;

- HEBO3MOXXHOCTb 3aMEHbI MY>KCKOrO Tpyda >XEHCKMM Ha page Tshkenbix
Npon3BOACTB.

3a nocnegHue rodbl OONSA JKEHCKOro Tpyda B 93KOHOMMUKE 3aMETHO
yBenuumnaco. [JaHHoMy dbakTopy cnocobcTBoBarnu:

- CHXKEHME Yncna My>XX4YmH, roTOBbIX K BbINOJSTHEHUIO paboT;

- YBEJIMYEHNIO KOSTIMYECTBA XKEHLUNH, UMEIOLWMX TPYAO0BYHO KBanngukaumio;
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- nonynspusauuen B obwecTse paBeHCTBa cpean MYXYNH U XKEHLKNH. K
coXalrleH, Ha [OaHHbIM MOMEHT OCTaeTCs 3HayuTenbHblA paspbiB Mexay
3apaboTHbIMM MnaTaMy MYXYUH W XKEHLUMH, Bbl3BaHHbIM AedUumMToM KagpoB
AJ151 BbINONHEHUS TSXKENOW TeXHUYecKom paboTbl N HU3KoM 3apaboTHOM nNnaThbl B
chepax, NonynsapHbIX CPeaN KEHLLNH.
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MAIN PRINCIPLES OF IMPLEMENTING GAMES IN THE
EDUCATIONAL PROCESS.

Abstract: this article examines the cognitive activity of children as one of
the key forms of their activity in the context of the psychological and pedagogical
approach. The main focus is on the development of cognitive activity among
students, which is related to learning, self-development and the formation of
personal characteristics. The author substantiates the need for a balanced
approach to the integration of information technologies into the educational
process in order to ensure the harmonious development of students' cognitive
activity and prepare them for life in the modern world.

Keywords: information technology, cognitive activity, learners, cognitive
thinking, mental development.

[Mo3HaBaTenbHaa akTMBHOCTb OOy4varomnxcs npegcraBndeT cobon oaHy
M3 OCHOBHbIX (popM ero paeaternibHocTW. [laHHOe nMoHATME u3ydaeTcs B
NMCUXOSIOro-nefarormn4yeckoM acrnekte u CBdA3aHo C  uensamm  obydeHus.
[Mo3HaBaTeNbHas akTUBHOCTb NpeacTaBnsieT cobon 4epTy NUYHOCTU, OOHAKO
TaKkke ee MOXHO pasBmBaTb U OPMUPOBATb.

[. B. bernoycosa B cBOMX uccrnegoBaHnax roBopuTt 0 TOM, YTO B Npouecce
no3HaBaTesIbHOM OeATEeSIbHOCTU Y LUKONbHUKOB AOMUHUPYET MbICNUTENnbHas
dyHKUMA, a Takke «pedriekcus U OCO3HaHWe W3MEHeHUW B rpouecce
camopassutus» [2, c. 39].

B npouecce obyyeHus yyauwmecsa passmBatoT B cebe ymeHune ynpaBndaTb
CBOMMW [OEWCTBUAMM W MNOBEAEHMEM, a Takke oBnagesalT Yy4yebHbIMU
KOMMEeTEHUMAMMU.

Poccunckmin yyeHbin A. A. MycumHa BbICTynan 3a TO, 4TOObl MCKaTb
aKTUBHble MeToAbl 00y4eHns yyalmxcs. B cBomx nccnegoBaHusix OH nucan, 4to
YYEHUKN OOSMKHbI CTPEMUTBLCA K CAMOCTOATENTIbHOCTU B MOMYyYEHUN 3HAHUN, UM
HeobxoaMMo HabntogaTtb, CpaBHUBATL, M3yYaTb NPOLECCHl U ABMEHUSA, TOMbKO
TOraa 3HaHus 6yayT NONHBIMU N OTYETNUBLIMM [5, C. 21].

Pa3BuTne nosHaBaTesribHOr0 MbIWEHNA SABMSETCS OOHOM U3 (PYHKLUMN
obpasoBaHusa. [lo3HaBaTenbHOE MbIWSIEHME pPas3denstoT Ha  HECKOSbKO
noaBnaoB (PUCYHOK 1):

1. PenpogyktuBHoe  MoO3HaBaTeNbHOE  MblWSIEHWEe —  OCHOBaHO
Ha no3HaBaTerbHbIX BO3MOXHOCTAX.

2. [InBepreHTHOe nNo3HaBaTesIbHOE MbIWIIEHNEe — OCHOBAHO Ha Moucke
peLlleHns npobnem.

3. TeopeTnyeckoe no3HaBaTesflbHOE MbIWMIEHWe — OCHOBAHO Ha
pPacKpbITUM CYLLECTBYHOLLMX 3aKOHOMEPHOCTEN.
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Bbligensaiot cnegyrowime Lenv B passuTumM no3HaBaTeNbHOW cdyepbl:

— pasBuTUe NpeaMeTHbIX U BHENpeaMeTHbIX HaBbIKOB;

— pasBuUTUE NOCTaHOBKM BOMpoca, Npobnem, rurnoTes;

— pasBuUTUE NaMATU, BHUMAHUS, MbILLNEHUS;

— pasBuUTME NUCbMA U YTEHUS;

— pas3BuUTME 3JIEMEHTOB MNO3HaBaTesSIbHON [OEATEerNIbHOCTU, Hanpumep,
aHanus, CUHTEe3, UHTepnpeTauunsa 1 ap.;

— pas3BUTUNE KPUTUYHOCTM yMa U CAMOCTOATESTbHOCTM.

PEerpOOYKTHEHOE

ITopeuae:
[1O3HABATEILHOIO OUBEpreHTHOE
MBIMIIEHUA

TEOPETHHECKOE

PucyHok 1 lNoaBnabl no3HaBaTeNbHOIrO MbllUSIEHNSA

NTaKk, no3HaeaTerbHas aKTUBHOCTb npeacrasnseT cobon
LeneHanpaBneHHy0 AesaTeNbHOCTb, KOTopasi cnocobCcTByeT POPMUPOBAHUIO Y
obyyvalLMXCH XapaKTepucTuK 1 nokasartenen yd4ebHo-no3HaBaTesNlbHOM paboTbl
[6].

YuyeHbin-ncuxosnior A. A. 3oToBa cuuTaeT, YTo y4yebHO-nosHaBaTenbHas
3ajjaya sBNAeTCA OCHOBOWM (popMMPOBaAHUA MNO3HaBaATENbHOW aKTUBHOCTU
yyawmxcs. Y o0ly4yarolmxca MMeeTca OrpoOMHbIM NOTeHUMan YMCTBEHHOro
pa3BuUTUA, OAHAKO OaTb €My TOYHYH OLEHKY HEBO3MOXHO. HeBO3MOXHO
npeayragatb, YCBOAT MM YYEHUKN TOT UMW MHOM YYEBHbIN MaTtepuan unn Het [4,
c. 44]. B npouecce pa3sutnga obydatromxca y4ebHom aesatenibHOCTU OTBOAUTCA
BaxHas ponb. OHa npeactaenser cobon He MNpPOCTO YCBOEHME YyYeHMKamu
y4yebHOro matepuana, a ux caMOCTOSATESbHYIO NO3HaBaTeNbHYI0 aKTUBHOCTb, B
X04e KOTOPOW NMPOUCXOOUT Kak JIMYHOCTHOE, TaK U MHTEeNneKTyansHoe passutue
yyqawmxcs. [MpenogaBatenb co3gaeTr Heobxoaumble AnNa pas3sutus ydebHom
AEeATenbHOCTU YCroBUS, a Takke opMmupyeT NUYHOCTb Yy4YeHVKa B Mnpouecce
o0y4eHus.

PasBuTne nosHaBaTenbHOW aKTUMBHOCTM npeactaBndeT cobon CNOXHbIN
Npouecc, KOTOPbIN MOXET MPOUTU MHOXECTBO MyTen U 3aBUCUT OT Y4ebHbIX
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AEeNncTBM, MOTMBOB, OCOBEHHOCTEN, a TaKKe OUEHKM U  KOHTpOns
no3HaBaTesIbHOW aKTUBHOCTW.

Y4yebHo-no3HaBaTenbHass  AeATesNlbHOCTb  Oby4valwmxcs  SBrisieTcd
MCTOYHMKOM pPasBUTUSA [MO3HaBaTeNbHOW aKTMBHOCTW, OHa OCYLUeCTBMSeT
dYHKUMIO CcMbICiooOpa3oBaHMss M NOBYXAeHus. Y4ebHO-no3HaBaTeSbHbIN
NPOLIECC MPOABNSAETCA Y KaXOoro y4yeHuka Mo-CBOeMy, MOXET MNpuHMMaTb
pasnuyHble opmbl. MOTMB, Kak NpaBuio, BblpaXxaeTcd 4epe3 MNOCTaHOBKY
Kakon-nnbo uenn n ee JocTmxkeHue. Llenblo siBNsieTca YyeTkas BuU3yanusauus
pesynbTtarta, OHa XapakTepusyeT HanpasneHHoCTb [fgeuctsun. Lenb
onpegenseT, YTo AOIMKHO ObITb NOYYEHO N Ha YTO 0BpaTUTbL BHUMAHKE.

MHorve yyeHble, NCUXOMOrM N NneJarorn CXo4saTCA BO MHEHWUW, YTO AJ1S
TOro, YTOObI Y y4eHMKa pa3BMBanacb NOTPEOHOCTb B BIACHEHWUW HEMOHSATHOIO U
HOBOro, Heobxoanmo, YToBbl K MOMEHTY ero npuxoaa B ydebHoe yupexaeHue, y
Hero yxe Oblfin HaKOMMEHbl SpKWe BnevaTneHusl, MHTEPECHbIE U MONe3Hble
3HaHuWs, TONbKO Toraa y Hero ByaeT 3anoXxeHa OCHoBa ANst «YCBOEHUSI HOBbIX
3HaHUA N WHTepec K u3yvyeHunto y4dyebHoro maTepuana. Bce aTo Takke
CrnocobCTBYET pasBUTUIO NMO3HaBaTENIbHOW aKTUBHOCTU LUKOSIbHUKA, NaMATU U
HabnogaTenbHOCTU» [5, c. 21].

Pa3BuTrne nosHaBaTenbHON akTMBHOCTU Yy YYEHUKOB ABMAETCH OLHOW U3
BaXXHEeMLLNX 3afad, CToAWMX nepen npenogasartenem. [JenctBeHHbIM MOTUBOM
B peLlUeHUM [aHHOW 3afayvn sBndeTcs no3HaBaTerlbHbI MHTEPEC, KOTOPbIN
pa3BuBaeTCs y AeTen HENOCPEACTBEHHO B npoLiecce obyyeHus.

BaxHo oTmMeTutb TOT (pakT, 4YTO nMpegMeToM Mo3HaBaTerbHOU
aeatenbHOCTM  obyyalwmxcs SBRSieTCA  HOBasl, Heu3BeCTHas  paHee,
WHOPMAaLMNA — BaXHblM KOMMOHEHT nNpu pasBuUTUX  MO3HaBaTENlbHOW
aKTUBHOCTMW.

C pasBuTMEM  TEXHONOrMA N OOCTYMHOCTbIO  MHAOpMaLUW,
obpasoBaTenibHbI  Mpouecc  npeTepnen  3HaYUTENbHblE  U3MEHEHUS.
NHopMaLUMOHHbIE TEXHOSOMMM CTann HEOTHLEMIIEMON YacTblo y4ebHOM cpeabl
N coBpeMEHHOro oby4yeHuss. OHKM OKasbiBalOT CYLLECTBEHHOE BMUSIHME Ha
Nno3HaBaTesSIbHY aKTMBHOCTbL y4atumuxcs [1].

Bo-nepBbix, wucnonb3oBaHne WHPOPMALMOHHBIX TEXHONornn aenaet
obydyeHne 6Hornee yBnekateslbHbIM W UHTepakTUBHbIM. CoOBpEMEHHbIE
LUKONbHUKM  BbIPOCNM B 3MNOXY UMAPOBbLIX TEXHOMOMMA U MNPUBLIKIIA K
BU3yasibHOMYy M oxatomy dopmaTty WMHGopmMauun. WMHTepakTUBHLIE YPOKW,
MyINbTUMEOUWHbIE Npe3eHTauun, OHSIaH-KypCbl U obyyaloline BuOeourpbl
NPUBNEKaT BHUMaHWE y4yalMXCA U CTUMYIUPYIOT UX UHTepec K ydebHomy
mMaTtepuany. bnarogapa TakMm UHCTPYMEHTaM, KakK 3fEKTPOHHbIE YYEOHUKM U
obpasoBaTtesfibHble nnaTdopMbl, npouecc o06yyYyeHUs CTaHOBUTCA MeHee
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PYTUHHBLIM U Bonee AMHaAMUYHbIM.

Bo-BTOpbIX, WH(MOPMaAUNOHHbIE TexHonorum obrnerdyawT [OOoCTyn K
MHGopMauun. Tenepb YyYEHUKN MOTYT CaMOCTOATENbHO WUCKaTb U yrnybnsTb
CBOW 3HaHWUA B pasfiMyHblx obnacTtax. bonbloe KoNnM4YecTBO OHMNanH-PeECYpPCOB,
BeOMHApPOB, BUOEOYPOKOB M KOHMEPEHUMA OenaeT BO3MOXHbIM O0y4eHue B
noboe Bpems 1 B nobom mecte. Takonm OOCTYN K MHGOpMaUUN pa3BUBaET Y
LLUKONbHMKOB CaMOCTOSTENBHOCTL U KpuTMyeckoe MblwneHne. OHKM yyaTcs
nckatb, aHanuaupoBaTb M obpabaTtbiBaTb AaHHble, 4YTO CMOCOBCTBYET MX
no3HaBaTeslbHOW akTUBHOCTU [3].

B-TpeTbux, WH@OPMaALMOHHbLIE TEXHOMOIMN CNOCOBCTBYKOT Pa3BUTUIO
KOMNEeKTUBHOM paboTbl M KOMMYHUKAUMOHHBIX YMeHMN. COBpPEMEHHbIE
obpasoBaTtesibHble NNaTdOopMbl MO3BONSAKT Cco34aBaTh rpynnbl, rae yyvyawmecs
MOryT oOMeHMBaTbCs MHEHUsIMW, 3adaBaTb BOMPOCbI M COBMECTHO peluaTb
3agayn. OTO opraHuM3yeT akTUBHOE B3aMMOAEWNCTBME Mexay obyyaroLmmucs,
dopmmpyet HaBblikm paboTbl B KOMaHAEe W pasBuBaeT couumarnbHble
KOMMETEHUMN, KOTOpble BaXkHbl B ByayLLEM.

cnonb3oBaHne NHGHOPMAaLMOHHBIX TEXHOSTOMMIN B 0BY4YEHUN NMEET N CBOU
HIOAHCbl. N36bITOYHaa 3aBMCMMOCTb OT raXXeTOB MOXET NPMBECTM K noTepe
MHTEpeca K TpagauUMOHHBIM MeTogam obyyeHunda. 3adacTyro yyawmecst MoryT
OTBNeKaTbCA Ha UrPbl UNN COLICETU, YTO CHMXKAET MUX KOHLEHTpaUuo BO BpeMs
3aHaTM. [loaToMy BaxHO HaxoauTb 6GanaHc wmexgy undpoBbIMKU U
TPagMUMOHHbIMKM MeTodamu, 4YTobbl obecneynTb rapMOHMYHOE pa3BUTME
no3HaBaTeSIbHOM aKTUBHOCTW.

NHMpOpMaLMOHHbLIE TEXHOMOMMN UrPaldT BaXKHYK PoSfib B MOBbILEHUN
Nno3HaBaTeSIbHOM aKTUBHOCTU y4dawmxcsa. OHM OTKPbIBAOT HOBbIE FOPU3OHTLI
ANst M3y4eHnsa N NO3BOMAT yyeHMkam ObiTb He TOMbKO noTpebutensamm
MHOpMaUUK, HO U co3gaTensMn KOHTeHTa. YUTobbl ycnewHo uMHTerpmpoBaTtb
MHOPMALMNOHHbLIE TEXHOMOMMU B Yy4ebHbIM Npouecc, obpasoBaTeribHble
yupexneHusi oMmkHbl npegycmaTpuBaTb pasHoobpasHble noaxoabl, aganTupys
MX K MNOTpPebHOCTAM W  UHTepecaM  y4vawwmxcsi. Takum  obpasom,
MHGOPMaLMOHHbIE TEXHOMOMMK MOTYT 3 (OEKTUBHO NOAAEPXKMBATL U pa3BMBaTb
No3HaBaTENbHYIO OEATENIbHOCTbL 00y4arLmMXCs, NOArOTOBUB UX K YCMELLHOW
XN3HM B COBPEMEHHOM LM POBOM MUPE.

Takum obpasom, y4vebHO-No3HaBaTeNbHas [OEATENbHOCTb Y4Yaluxcs
ABNSAETCA  WCTOYHMKOM  pasBUTUS  NO3HaBaTENIbHOM  aKTUBHOCTW, OHa
ocyLiecTBnsaeT PYHKUMIO CMbicnoobpasoBaHna 1 NobyxaeHus. [1nsa Toro 4Toobl
y obyyarowuxcs He npornagan uHTepec K yyebHoW LeATenbHOCTU, neparory
HeobxoAMMO CTUMYNMPOBaTbL €ro Mo3HaBaTeslbHYK aKTUBHOCTb, Hanpumep,
yepe3 BHeapeHue B obpasoBaTenbHbln npouecc UKT-TexHonormm, koTopble

40



MOryT crnocobcTBoBaTb MOTUBaUMKM obydarowmxcs K ydebe u pasHoobpasuio
npeacTaBreHns Matepumarna Ha ypokax.
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AHHOTauuAa: B cratbe npegnpuHMMaeTca nonbiTka 0606LeHns |
CMCTEMATM3aUMN  HAyYYHbIX  MCTOYHMKOB,  M3y4YalolMX  BO3MOXHOCTWU
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MynbTUMeOAMa Kak CpeacTBa  MNOBbIWEHUST  3PEKTUBHOCTU  y4eBHO-
BOCMMTaATENbHOrO Mpouecca B 0OwWeobpasoBaTenbHOM LWKkone. ABTOp
COCpeaoToYMBaeT BHUMaHWE Ha npe3eHTauuun, WHTepHeT-pecypcax WU
SNEKTPOHHbIX Yy4yeOHMKax, OaeT WX KpaTKoe OnucaHue W CorocTaBrieHue.
BbisBNeHo, 4TO MyfbTUMEAWAHbIE TEXHOMNOrMM 00ecneynBaloT akTUBHO-
aestenbHble OpMbl 0Oy4YeHMst U cnocoOCTBYOT Hambonee addeEKTUBHOMY
YCBOEHUI0 y4ebHOro coaepxaHusi.

KnioueBble cnoBa: MynbTMMeAuViHble  CTpeacTBa  OOy4YeHwus,
MynbTUMeama, Npe3eHTaunsl, UHTEPHET-PECYPChbI, ANEKTPOHHbIA YY4EOHNUK, YpOoK
MHOCTPaHHOrO SA3blka
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MULTIMEDIA AS A TOOL FOR TEACHING SCHOOLCHILDREN
A FOREIGN LANGUAGE

Abstract: The article attempts to generalize and systematize scientific
sources that study the possibilities of multimedia as a means of improving the
effectiveness of the educational process in secondary schools. The author
focuses on presentations, Internet resources and electronic textbooks, gives
their brief description and comparison. It is revealed that multimedia technologies
provide active forms of learning and contribute to the most effective assimilation
of educational content.

Keywords: multimedia teaching aids, multimedia, presentation, Internet
resources, electronic textbook, foreign language lesson

B cBsA3n ¢ mogepHu3aumem pPOCCUUCKOM cucteMbl 0bpasoBaHus
aKTyanbHbIM CTAQHOBUTCA WCMNOMb30OBaHWE MynbTUMeAna TEXHOMNOrmMn B
obyyeHnn. KomnbtoTepmsaumsi oOy4YEHUS] WMHOCTPaAHHOMY $3blKy MOMOraeT
obnerynTb 4OCTYN K MHOPMaLINK N COKPaTUTL BpeEMS U3ydeHmns sa3blka. [JaHHoe
nccnegoBaHne CTaBuUT Lenbko 000OLieHNe M cucTemMaTtmM3auuio  HayYHbIX
MCTOYHMKOB, M3y4valolMX BO3MOXHOCTM MyNbTUMEAMa Kak cpeactsa
noBbllEeHNs  3PAEKTUBHOCTU  y4ebHO-BOCMMTATENBHOMO  npouecca B
obLeobpasoBaTenbHOM LLKONE.

MeTogucTtsl (0. V. MBaHOB 1 apyrue) yBepeHbl, YTO B NPOEKTUPOBaHUN U
npeacTaBneHMm CBOMX uccnegoBaHun B obnactu obpasoBaHus He 0H6OUTUCH
6e3 KoMnbloTepHOM NporpammMbl Power Point, kKoTopas oTANYHO nposiBuna cebs

42



B 3ToM cdpepe [1]. H.Jl. pengnHa oTMe4vaeT MOSMOXUTENbHbIE KayecTBa
npeseHTaumm — 3To MynbTUMeaNNHbIE cpeacTBa 0b6y4YeHNs, KOTOpble COCTOSAT U3
aHMMauun, ayamo- N BUOEOMParmMeHToOB, 3fIEMEHTOB WHTEpPaKTUBHOCTU [2].
UTobbl [OBUTLCA nyylwuMx MnokasaTenenm B YCBOEHUW y4yeOHOro martepuana,
AOCTaTOYHO NPOBOANTL OQHOBPEMEHHOE BO3ENCTBME Ha ABa MMaBHbIX OpraHa
YyBCTB (CNyX W 3peHune). YCTaHOBMNEHO, 4TOo yyawmecs ycBauBaroT 25 %
ycnblwaHHoro, 35 % yBuaeHHoro n 6onee 55 %, ecnu cnyx n 3apeHune yyawmxcs
BOCNPUHMMAKOT MHGOopMaLmio ogHoBpeMeHHo. ObbeanHeHne B npe3eHTaumsax
APKMX 06Pa30B M 3BYKOBOrO COMPOBOXAEHUSI COCTaBMNAET €e OCHOBY U NMPUBOAUT
K YMPOLLEHMIO npoLiecca NoOHMMaHNAa U yCBoeHnsa y4ebHoro matepmana.

M. A. boraTblpeBa nNUWET, YTO  MYJIbTUMEOUNHbIE  Npe3eHTauun
CNOCOGCTBYIOT  PasBUTUIO  CaMOCTOSATENBHOMO  MbILWSEHUS  YYEHUKOB U
CYLWEeCTBEHHO MNOLAHMMAIOT YPOBEHb KayecTBa YCBOEHUS UMK y4ebHoro
MaTepuana [3].

E. C. lNonat obpawlaet BHUMaHWe Ha NHTepHeT-pecypcChbl
obpasoBaTesibHOro Xxapakrepa, KoTopble NpeAcTaBnsaoT COO0M BOMMOLLEHHbIE B
KOMMbIOTEPHOM CETU CUCTEMbl obpasoBaTenbHOrO Buga Ha OCHOBE
MYNbTUMEAUNHBIX  TEXHOMOrMM,  CcOOpMUpPOBaHHbIE C  MNPUMEHEHMEM
NnepcoHanbHbIX KOMMbIOTEPOB, BUAEOTEXHUKM N Apyrux cpencts [4]. Muposas
9NIeKTPOHHasA ceTb WHTepHeT, MO MHEHWIO uccregoBaTenbHULbl, JaeT
BO3MOXHOCTb  paspelnTb onpederneHHble negarormvyeckne npobnemsbl:
NOBbICUTb  MOTMBAUMIO OBOY4YEHUA  UMHOCTPAHHbIM  fA3blkaMm; pas3BMBaTb
WHTennekTyanbHble CNoCOBHOCTW; BOBMEKaTb B Yy4YebHy [OeATeribHOCTb
WHEPTHbIX YYEHWKOB; BBOAUTb B YYebHYIO OeATenbHOCTb SpKue HarnggHble
nocobusi, BuaeodunbMbl W Opyrve cpenctea  [eMOHCTpauun; ocHalwaTb
angaktuyeckyto 6asy negaroroB  COBPEMEHHbIMW, paHee HeOOCTYMHbIMU
Martepuanamu, ayTeHTMYHbIMKM Tekctamu. [loMumo 9TOro, cosfaeTcs
BO3MOXHOCTb NpMBUBATb HaBblK CaMOCTOATENbHOM paboTbl y4yalmxcs C
pasHooOpa3HONn WHMOpMaUnen; cosgaHue YCrOBUMA XMBOrO OOLLEHUA C
HOCUTENAMMU MHOCTPAHHOIO A3blKa; BOCNUTbLIBATbL TONEPaHTHOCTb U TEPNUMOCTb
K [OYXOBHOW KyrnbType [OpyryMx HapoAdoB; pasBuMBaTb YMEHUS U HaBbIKU
9(PPEKTUBHOIO YTEHUSA, NMUCbMA, MOHOMOMMYECKON W OManorMyeckon peyuv u
COBEpLUEHCTBOBATb yMeHus, obecne4nBatoLLme NHAOPMALIMOHHYIO
KomneTeHTHOCTb [4]. OpgHako, YPOKM WMHOCTPAHHOrO A3blka B LWKOMe C
npuenedeHnem VHTepHeT-pecypcoB TpebyoT AOMOMHUTENbHOW NOArOTOBKU U
rPamMoTHOro NOCTPOEHUS y4eOHON AeATENTbHOCTMW.

AKTyanbHbIM BOMPOCOM Ha CEerogHsIHUA OeHb sBnseTca paspaboTka
y4yebHbIX MaTepuanoB B 9MEKTPOHHOM BUAE M B runepTekcTtoBon dopme, a
Takke Ux BHegpeHue B y4ebHyto aesatenbHocTb. O. B. AnewknHa otMeyaerT, 4to
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B CPaBHEHWUW C KITaCCUYECKNM Y4EOHMKOM 3MEKTPOHHBIN Y4ebHUK NpeacTaBnseT
cobon cpencTBO 0OOyYeHUA C pacLUMPEHHbIMUM BO3MOXHOCTAMWU Onarogaps
NHTEPAKTUBHBLIM OCOBEHHOCTAM [5]. ONEKTPOHHbIN Y4EBHUK — 3TO coyeTaHue
y4yebHuKa, BUAeOoKNunna, akTepckoro Mactepcrsea, M3obpasmnTtenbHOro UCKyccTBaa,
negarorm4yeckoro onblta, npeacrasnsiowee cobon BUPTyanbHy0 0by4daroLLyto
cpeny [2]. MNMeparor MOXeT NPUMEHSATb HEODXOAMMBbIN hparMeHT NporpamMmbl B
yyebHON [OeATenbHOCTM MpU  MU3YYEHUW HOBOMO  rpamMMaTUyecKkoro u
neKkcmn4yeckoro matepwvana, npy opMMpoBaHMN HaBLIKOB MOHOSIOMMYECKON W
ananornyeckon pedn, npu  oTpaboTke MNPOU3HOLWIEHUS, a Takke npu
TeCTUpPOBaHUM.

Mo mHeHuto A. O. bantyraHoBown, MynbTUMeOUNHbIE cpeacTBa 0by4eHus
AalT BO3MOXHOCTb OCYLWECTBUTb MPUHLMMN HarnggHoOCTUM Ha KayeCTBEHHO
BbICOKOM YypoBHe. Knaccuyeckun 4epHo-6enbii TekcT guanora B y4vebHuke
BGeccnopHo ycTynaeT Bugeosanucu pasrosopa. Kpome toro, MynbtumeauiiHble
TEXHONOrMM [JarT BO3MOXHOCTb CMOLENUPOBaTb CUTyauUM WHOA3bIYHOIO
oOLLeHna, KoTopble MO3BONAT YYaLLUMMCSH He TOMbKO CrblwaTbh peyb HOCUTESS
WHOCTPAHHOIO $3blka, HO M HabnwgaTb napanvHrBUCTUYECKME 3JIIEMEHTDI
KOMMYHUKaunn [6].

Takum obpasom, cpeacTsa MyrnsTUMeaMa BKIKOYaKT B cebA TeKCTOBYHO,
rpadpuyeckyto, aHUMauUWOHHYK, BUOEO- W 3BYKOBYHO  WMHdOpMauuio,
AonycKkaloLy pasnuyHble crnocobbl npeactaBneHuns. NepeyvncrieHHble BUabI
MHOPMaUuM nejaror npeacTaBnsieT B COBOKYMHOCTU U pasfiMYHbIMU
crnocobamun. MHoroobpasune nporpamMmMHbIX U TEXHUYECKUX CPeaCcTB NO3BOSISET
YyYEeHVKY coBMeLlaTb B cebe 3putens, cnywarensa n yutatens B OOHO U TO Xe
BpeEMS, 4YTO MOBbIWAET YpPOBEHb 3(PPEKTUBHOCTU 0OyyeHust. ITOMy xe
CrMOCOBCTBYIOT Takme kKadectBa MYNbTUMEOUWHBLIX TEXHOMOrMM, Kak akTUBHO-
aedarenbHble POpMbl 00y4eHUs (MHTEPAKTUBHOCTD).
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3AKOHOOATEJIbHbIE BAPbEPbLI HA NMYTU K UHKITHO3UMN:
®AKTOPbI, MELUAKOLWWUE MHTErPALUWUWN OETEN C OCOBbIMU
HY>XOAMU B OGPA30BATEJIbHbIA NPOLIECC

AHHOTaumAa. [laHHas cTaTbs MNOCBSLlEHa aHanuady 3akoHo4aTesIbHbIX
npo6enoB, MNPensaTCTBYHOLWMX WHKNIO3MM [eTen C O0CoObiMW Hyxaamu B
obpasoBaTenbHbin  npouecc. B pabote paccmaTtpuBaldTCA  OCHOBHbIE

3aKoHoOaTenbHble  MHMUMATMBLI,  Perynupylolme npaBa Oeten C
OrPaHUYEHHbIMN BO3MOXHOCTSIMM, a Takke WX BNUSHWE Ha NPaKTUKY
WHKNIO3UBHOIO obpasoBaHus. MpeanoxeHsbl pekoMeHaaumm no

COBEPLUEHCTBOBAHUIO 3aKOHOOATENbCTBA M co3daHuio 6onee KoMOPTHOM U
AocTynHon obpasoBaTenbHOM cpedbl Ans  Bcex obyyawlmnxcs, BHe
3aBMCUMOCTW OT UX HYXA.
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LEGISLATIVE BARRIERS TO INCLUSION: FACTORS
HINDERING THE INTEGRATION OF CHILDREN WITH SPECIAL
NEEDS INTO THE EDUCATIONAL PROCESS

Annotation. This article is devoted to the analysis of legislative barriers
preventing the inclusion of children with special needs in the educational
process. The paper examines the main legislative initiatives regulating the rights
of children with disabilities, as well as their impact on the practice of inclusive
education. Recommendations are proposed for improving legislation and
creating a more comfortable and accessible educational environment for all
students, regardless of their needs.

Keywords: inclusion, children with special needs, educational process,
legislative barriers, inclusive education, integration, children's rights, pedagogical
practice, social stereotypes, recommendations.

B mMupe, roe WHKNO3US cyuMTaeTcsl OCHOBOMonarawwmm MNPUHLMIOM
obpasoBaHnsA, BCe elle CywecTByeT ps4d 3akoHodaTerbHbIX nperpag,
3aTpyaHAILWMX OCTYN AeTEN C 0COObIMU HYXXAaMU K NOSTHOLLEHHOMY OBYYEHMUIO.
OgHuM  mn3  KNnoYeBbIX  (PAKTOPOB  SIBMSAETCA  OTCYTCTBUE  YETKUX U
nocnegoBaTesnibHbIX HOPM, PeErynupylowmx npouecc wuHTerpaumn. Hepepgko
3aKOHbI, Kacawwmecsa obpasoBaHua pgeTen ¢ 0cobbiMM  NOTpebHOoCTAMM,
HeJoOCTaTouYHO MNoAapoOHbl MM HepaspaboTaHbl, 4YTO MNPMBOOUT K UX
HenocreaoBaTenbHOMY MPUMEHEHUIO HA NPaKTUKE.

B Poccunckon depepaumm B HacTosuwee Bpemsi paspabotaH W
peanuayeTcsa pag HOPMATUBHBLIX MPaBOBLIX AaKTOB, KacalwWMXca MpaB U
BO3MOXHocTen nuy, ¢ OB3 1 MHBanNMAHOCTLIO Ha yvyacTue B XKM3HM obLlecTBa,
nonyyeHne obpasoBaHusa 1 coumanbHon noaaepxkn. B yactHocTn, 3akoH «O6
obpasosaHun B Poccuinckon dPegepaumny, «KoHuenuma wmoagepHusauum
poccunckoro obpasosaHus Ha nepuog o 2010 rogay, «docTynHasa cpenar,
«HaumonanbHaa pokTpuHa obpasoBaHuna Poccuickon dPepepauum go 2025
roga» u T.4.

KoHcTutyums Poccuiickon ®egepauum (npyHata 12.12.1993 r.) — rmaBHbIN
M OCHOBOMOMarawLWmMn  3aKkoHoAaTemNbHbIN  akT, KoTopbin obecnevnBaeT
obwecTBEHHbIE N U3NYECKMe MnpaBa BCEX rpagaH, He3aBUCUMMO OT UX
COLMarnbHOro NOMNOXeHUs:
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«Ctatbs 7. B Poccuinckon degepaumm oOxpaHATCA Tpyh UM 340pOBbe
noaen, ycTtaHaBnMBaeTCs rapaHTUPOBAHHbLIA MUHUMASbHbLIA pasmep onnaTbl
Tpyaa, obecnevnmBaeTca rocygapCTBeHHaa nogAep)kka cemMbu, MaTEPUHCTBA,
OTLOBCTBA M AETCTBaA, MHBANNOOB M NOXUNbIX rpaXkaaH, pasBnBaeTCcs cuctema
coumanbHbIX CnyXb, yCTaHaBNMBAKOTCS roCy4apCTBEHHbIE MEHCUU, NOcodusa u
WHbIE rapaHTMn counanbHON 3aLUnNTbI».

[Mpy 3TOM OCHOBHbIM HOPMAaTMBHO-MPABOBbLIM aKTOM, peanuaylLwmm
WHKNIO3MBHOE obpasoBaHne B cTpaHe saBnsietca degepanbHbld 3akoH «O6
obpasoBaHun B Poccunckon degepauum» (Ne 273-d3 ot 29 gekabps 2012 r.).

B naHHOM akTe BnepBble MNPUBOAUTCS OnNpeaerieHne WHKMN3UBHOIO
obpasoBaHna Kak «obecnedyeHus paBHOro JOCTyna K obpasoBaHuMio NS BCEX
obyyarowmxca C€  yd4eToM  pasHoobpasvsa  ocobbix  obpasoBaTesibHbIX
noTpeGHOCTeN N MHANBUAYarnbHbIX BO3MOXHOCTEN»:. OHO BBOAUTCA B Y4eGHbIX
3aBegeHunax Poccunckon degepaunm ana co3gaHna ycrioBuim nosnydeHuns 6es
ANCKPMMUHALMN KayecTBEHHOro obpasoBaHus nuuamu ¢ OB3, ons koppekumm
HapylweHun pasBuTUsS U coumanbHOM ajanTtauuu, OKasaHus paHHEN
KOPPEKLMOHHOM NOMOLLIM HA OCHOBE chneunanbHbIX Nnegarormdecknx Noaxoaos u
Hanbonee noagxoAsLmMX ANsa 3TUX NUL, A3bIKOB, METOA0B M CrocoboB obLLeHNS,
MW YCNoBUW, B MakKCMMarbHOW CTENeHu CrnocoOBCTBYIOWMX MONYYEHUIO
obpasoBaHusa onpeneneHHoro ypoBHS U ONpedenieHHoMW HarnpasfieHHOCTU, a
Takke coumanbHOMy pasButuio aTnx nuy. B cT. 79 3akoHa onpegeneHa
opraHmsauusi  nonyvyeHus  obpasosaHus  obyvarowmmcs ¢ OB3  wu
MHBaNMOHOCTbIO. B 4acTHoOCTK, paccMoTpeH Bonpoc 06 y4ebHOW nporpamMmme,
aganTMpoBaHHOM noa noTpebHocTn wuHBanMaoB. B HacTosduwlee Bpems B
obLeobpasoBaTenbHbIX Y4EBHLIX 3aBEOEHUAX C MHKO3MBHOW OpUEHTaumnen
nmua ¢ OB3 umelT BO3MOXHOCTb 0BOyyaTbCA C Y4ETOM MHAMBMAOYAlbHbIX
nporpamm peabunutaumm, COCTaBMEHHbIX MO PeKoMeHAauusiM MCUXOJSIoro-
Meauko-negarornyeckon kommccum (MMIIK), B By3ax aTa BO3MOXHOCTb MOKa He
peanusyeTcs, Bce CTyAeHTbl 00y4atoTca N0 YHUOULMPOBaAHHLIM NporpaMMam.?

[na opraHMsauumn WHKM3NMBHOIO obpasoBaHMs B By3ax Heobxoammo
co3faBaTb creunanbHble YCrnoBus, nog KotopbiMu B 3akoHe «O6 obpaszoBaHum
B Poccunckon Pepepaummn» MNOHUMAETCH «UCMONb30BaHME chneunanbHbIX
obpasoBaTefibHbIX OporpaMMm UM METOA0B OO0ydYeHuMss UM BOCNUTaHMS,
crneumarnbHbIX y4eOHMKOB, y4ebBHbIX NOCOBUN N OMAAKTUYECKUX MaTepuaros,
cneumanbHbIX  TEXHUYECKMX  CpeacTB  obyyeHUss  KOSMEKTUBHOIO U

1 degepanbHblii 3akoH oT 29.12.2012 Ne 273-93 «O6 obpasoeaHum B Poccuiickon Penepauumy».

2 Muxanbuu, E. B. WHkno3meHoe obpasoBaHue : y4eBGHUK U npakTukym ans By3oB / E. B. Muxanesun. — Mocksa
: U3paTtenscTtBo tOpant, 2025. — 172 c¢. — (Bbicluee obpasoBaHune). — ISBN 978-5-534-16837-2. — TekcrT :
anekTpoHHbI // ObpasoBaTtenbHaa nnatdgopma KOpant [cant]. — URL: https://urait.ru/bcode/563753 (pnaTa
obpawieHuns: 21.01.2025);
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WHOMBMAYANbHOrO  MNOSIb30BaHUS, MPedoCTaBfeHus  yCryr  accUCTeHTa
(momoLwHWKa), okasbiBawowero oby4arwmumMmcs HeobXoOMMYK TEeXHUYECKYH
NOMOLLb, MPOBEAEHNE rPYMMOBbIX U UHOMBUAYANbHbBIX KOPPEKUMOHHBLIX 3aHATUN,
obecneyeHne pgoctyna B  30aHWS  OpraHu3auun,  OCYLLEeCTBRSALLNX
obpasoBaTesibHy0 OesATeNbHOCTb, U ApYyrne ycrnoBud, 6e3 KOTOpbIX HEBO3MOXHO
N 3aTpyaHEeHO OCBOeHWe obpasoBaTeribHblX nporpamMmm obyyarowmmuca ¢
OrpaHNYEHHbIMM  BO3MOXHOCTAMWU 300pOBbsA»>: HeobGxoanMMocTb co3fgaHus
crneunanbHbiX obpasoBaTenbHbIX YCIIOBUMIA B cpeaHux obeobpasoBaTesibHbIX
LWKONax u opraHusaumsx Bbiclwero obpasosaHus, oTMedaemasa B n. 10 cT. 79
3akoHa, TpebyeT uMHaAHCMpPOBaHWUA, MepenoaroToBKM MnepcoHana BY30B U
npodeccopcko-npenogaBaTenbCKoro cocTaBa, MNepeycTpoucTeBa 34aHun U
noaroToBkM  cneuuwanbHbiX  y4ebHbIX  MaTepuanoB, YTO CBS3aHO C
HOpPMaTUBHbIMW, MaTepuanbHbIMU, (OUHAHCOBBLIMU U APYTMMIN acneKkTamu.

OpHako, Kak 1 6bino ckasaHo Bbllle, HbIHELIHWE HOPMaTUBHO-NPaBOBbIe
aKkTbl, OXBaTblBalOLMe MNpeaoCTaBfieHMe W COMPOBOXAEHWE WHKITHO3MBHOIO
obpasoBaHud, He A0 KOoHUa pa3paboTaHbl U He B NOSIHOM Mepe obecneymsatoT
KOMJOopTHOE 0byyeHure nuu, Hy>KaarLwmxca B 0cobom noaxoge.

HblHelWwHMe HOpMaTMBHO-NPaBOBbIE aKTbl, PErynupylowme NHKNI03MBHOE
obpasoBaHue, ABNAKTCA akTamu degeparnbHoro ypoBHda. CneagyeTr obpatntb
AOIDKHOE BHMMaHME Ha HOPMAaTUBHbIE aKTbl, PErynmpylowmne MHKI3NBHOE
obpasoBaHne Ha pervMoHaribHOM YpPOBHE. OTO MO3BOMUT Yy4YecTb Crneundguky
Kaxxgoro cybbekta degepaunn, a Takke aganTmpoBaTb NOAXOAbI K peannsaumm
WHKINIO3MBHOrO 00pasoBaHWA B COOTBETCTBUM C MNOTPEBHOCTAMM MECTHOro
HaceneHus.

K coxaneHno, OOMbIMHCTBO pPerMoHoB npeHebperaloT KOHTPONem
peanusauun MHKM3NMBHOIMO o0bpasoBaHMss B CBOEW MEeCTHOCTWU. [JOBOSMbHO
YacTon npobnemMon ABnAeTcss HexBaTka MECT U COOTBETCTBYHIOLLMX NpOrpamMm U
OCHaLLleHUs B y4ebHbIX 3aBeAeHUAX Npu 3a4nCrneHnn geTen ¢ orpaHuYeHHbIMU
BO3MOXXHOCTSIMW 340p0Bbs. Takne HegodeTbl ObinNu BbisIBEHbI B pAAe PErMoHOB
(PsasaHckon obnactu - https://rzn.mk.ru/social/2023/03/22/ryazanskie-roditeli-
pozhalovalis-na-otsutstvie-usloviy-v-shkolakh-dlya-detey-s-ovz.html,

Pecnybnuke Kapenna -  https://gubdaily.ru/news/roditeli-petrozavodskix-
shkolnikov-zhaluyutsya-na-problemy-s-klassami-dlya-detej-s-osobennostyami-
rechi/ n gp.).

Kak TouHo oTmeTuna Mnyxmx WN.C. B cBoen Hay4yHoun paboTe, « Tpebyemcs
nepexoda om modenu obpa3osaHuss «00HO20 pasmepa Ons 8cex» K
peauoHarnibHoMy U UuHOugsudyasribHOMY MOOX00y K UHKIIHO3UU, YMO roebiaem

3 depepanbHbIl 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpasosaHum B Poccuiickon Peaepaummy.
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criocobHocmb  cucmembl obpa3oeaHusi ~aldeKkeamHO U C80EB8PEMEHHO
peaauposame Ha pa3Hoobpa3sHbie MompebHOCMU yyaujuxcs.»*

PervoHanebHble  Bnactn, obnagad  3HaHMSIMM O  coumarbHbIX,
9KOHOMWYECKNX U KYNbTYPHbIX OCOBEHHOCTAX CBOUX TeppuTopuin, 06s3aHbI
bonee addekTMBHO paspabaTbiBaTb NporpaMmbl M Mepbl MO BHEOPEHUIO
WHKIO3MBHOrOo obpasoBaHusl. OTO co34acT OCHoBY Anst Gonee rnybokoro
NoHMMaHMsa noTpebHocTen obyyarwmxcs ¢ ocobbiMm obpasoBaTenbHbIMU
notpebHocTAMN.

BaxHo Takke, 4TOObI perMoHasibHble HOPMaTUBHO-NPAaBOBbLIE aKTbl ObINN
cornacoBaHbl ¢ hegeparnbHbiMK, co3aBass rapMOHUYHYKO CUCTEMY, rae Bce
YPOBHM Briactu paboTaloT B YHUCOH ANS OOCTUXEHMs obuwen uenn —
obecneunTb paBHbIN JOCTYN K KAYECTBEHHOMY 06pa3oBaHuio Ans Bcex geten. K
TakoMy noaxody HeobxoouMmo nMpuvBrekaTb CrneunanucToB, poauTenen,
oOLLEeCTBEHHbIE OpraHM3auuMnm U1 camux oby4varolmnxcs, YTO MNO3BOSNMUT
cthopmumpoBaTtb LEenoCTHYy0  cTpaTeruto NHKITO3UN, YUUTbIBAIOLLYHO
MHOXECTBEHHbIE acneKTbl XXNU3HM obLLecTBa.

[MpMepoM MOXET ChnyXuTb HeobXOoAMMOCTb CO34aHUA cneumarnbHbIX
ycnoBunm gna  getem €  OrpaHuUYeHHbIMM  BO3MOXHOCTSIMU  3[00POBbS,
NPOXMBAKOLWMX B YOANEHHbIX WNU CenbCKUX panoHax. PernoHanbHble akThbl
AOJKHbI NpegycmaTpuBaTb oMHAHCUPOBaHME MOOUINbHBIX 0BpasoBaTenbHbIX
pecypcoB, 4To obecnednT JOCTYMHOCTb KAYECTBEHHOIO 0By4YeHus.

depepanbHbiM opraHam (MuHNpocBeLLeHUs, HanpuMmep), criegyet Ha
3aKoHogaTeNlbHOM YpoBHE 6orblle KOHTponMpoBaTb CyObekTbl B [JaHHOM
Bonpoce. B kayecTBe cnocoboB TaKOro KOHTPOSISt MOXHO NPeasiIOXKUTb:

[MpaBuna _un _pekomeHgaumm. Boeinyck Ha degepanbHOM ypOBHE
pekoMeHaauMmn U pasbACHEHUN ANsl CYyOBHEKTOB MO BHEAPEHMIO UHKIMHO3MBHOIMO
obpasoBaHuns, 4YTO MOMOXET YHudULMpoBaTb Moaxoabl M NpPeononeTb
cyuwiecTtBytowme dapbepbl.

OTBETCTBEHHOCTL 3a HecobnwaeHne HopM: BeBeaeHne oTBETCTBEHHOCTU
Ans obpasoBaTesfibHbIX Y4YpeXxaeHWn, KOTOpble He BbINOSMHAKT TpeboBaHUs
3akoHogartenbcTtBa B 06MactM WHKM3MBHOrO obpasoBaHuA. 3OTO MOXET
BKNOYaTb (OMHAHCOBbIE CaHKUMK UK ApYrne Mepbl BO3OENCTBUS.

Baanmogenctene c  permoHamu: YcTaHoBrneHue  obdaAsaTenbHOro
B3anmoaencTtemss cybbektoB Poccunckon depepauumn ¢ deaepanbHbIMU
opraHamu BrnacTu. OTO MOXET 3aK/o4aTbCsa B CO34aHMM COBMECTHbBIX KOMUCCUM

4rnyxux, C. N. PermoHanbHble 0COBEHHOCTM MHKIIO3MBHOrO 06pasoBaHusa B Poccun Ha npumepe CBepanoBCKON
obnactn/ C. U. Myxunx, B. N. YBapoB. — TekcT : HenocpeacTBeHHbIN // MNeparornveckoe obpasoBaHune B Poccuu.
—2020—-Ne 4 — C. 176-183. — DOI: 10.26170/p020-04-22.
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AN MOHUTOPMHIa W OLEHKU peanusauuMm WHKI3MBHOrO obpasoBaHWA Ha
MecTax.

3HaunTenbHoOn Npobnemon B HOPMaTUBHO-NPaBOBOM Dase, Kak oTMevaeT
E. P. Apckaa-CmupHoBa, sBAAeTCA TO, YTO «HYXHO "nepeBo3unTb" C cobown
MHOMBMAYANbHYIO NporpamMmy peabunutauumn, BCTaBaTb Ha y4yeT B NleyebHo-
NpogounakTUYeckne YyYpexaeHus, a yydutbiBad OTCYTCTBME perucrpaumm no
MECTYy y4elbl, 3TOT MPOLIECC 3HAYUTENBHO YCMNOXHSAETCHA».> [aHHbIN BOMpoCc
TpebyeT BHMMaHUA U paspelleHnst Ha dedepanbHOM ypoBHe. [pn HblHELLHEN
umdpoBmnsaLnm BCEN CUCTEMDI MeANLMHCKOro obecrneyeHus n
AOKYMEeHToobOopoTa, nNpuv  OOSMKHOM  uHMUmatmBHocTM  MuHuKCTepcTBa
30paBOOXPaHEHMUsT MOXHO CUCTEMATU3NPOBATb W YNPOCTUTb nNpoueaypy
NPUMEHEHNA NHOMBMAYANbHOWN NporpaMmmbl peabunutauuu, Belgasaemon MCO.

BaxHbiIM acnektom sBRAgeTcsa Takke HeobxoaMMocTb pas3paboTku
CTaHOapTOB MOArOTOBKM yyuTenen, kotopble 6yayT paboTaTb B MHKMNHO3MBHbIX
knaccax. bes pgomkHoro olOyveHna npenogaBaTenn camMyv  UCMbITbIBAKOT
TPYAHOCTM B aganTtaummn y4ebHbIX NnaHoB 1 cOo34aHNsA NOAAEPXKKN ANs OeTEN C
0COObIMU HYXXOaMW.

Takum obpasom, Ona OOCTMXKEHUS] UCTUHHOW WHKM3UM HeobXoanMbl
nepecMoTp 3akoHoJaTesflbHOM  WHMUMATMBBI W cO3faHWe  MOoALEPKKM,
OPVMEHTUPOBAHHON Ha WHOMBMAYaAmNbHbIE HYXAObl Kaxgoro pebeHka, u4To
NO3BOSIUT FAPMOHUYHO MHTErpMpPOBaTh UX B 0BpasoBaTenbHbIA NpoLecc.

B KOHe4YHOM uTOre, akTUBHbIE AEVUCTBUSA HA YPOBHE 3aKOHOLATESbCTBA U
NOSNIUTUKM ABMAOTCA 0b6a3aTenbHbIMU NS NOCTpoeHUs bonee crnpaBensivBou
obpasoBaTesibHON CUCTEMbI, CNOCODHON y4YNTbIBATb YHUKarbHbIE NOTPeObHOCTU
Kaxgoro pebeHka n obecrneymBaTb UM paBHble BO3MOXHOCTU AN YCNELWHOro
obyyeHus.

Cnucok ncnonb3oBaHHON NUTepaTypbI:

1. "KoHctutyumus Poccumrckon depepauymn”;

2. ®epepanbHbi 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpasoBaHuu B
Poccunckon egepaumny;

3. Muxanbuu, E. B. NHkNo3nBHOE obpasoBaHue : y4eOHUK U NpakTUKyM

ans BysoB/ E. B. Muxanbun. — MockBa : UspgatenbctBo KOpant, 2025. —
172 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-16837-2. — TekcT
anekTpoHHbIn // O6pasoBaTtenbHasa nnatgopma Hpant [cant]. — URL:

https://urait.ru/bcode/563753 (gata obpaiienus: 21.01.2025);
4. Apckasa-CmupHoBa E.P., PomanoB [1.B. [JOCTynHOCTb BbICLUENO
obpasoBaHuna ons nHeanngos// YHusepcutetckoe ynpasneHne 2005 Ne1

5 HApckas-CmupHoBa E.P., PomaHoB T[1.B. [ocTynHocTb Bbicwero obpasoBaHust Ans wHBanugos//
YHuBepcutetckoe ynpasneHune 2005 Ne1
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5. Tnyxux, C. W. PernoHanbHble OCOBEHHOCTU  MHKIO3UBHOIO
obpasosaHuna B Poccumn Ha npumepe Ceepgnosckon obnactn / C. U. nyxux, B.
. YBapoB. — TekcT : HenocpeacTBeHHbIN // [Negarorndyeckoe obpasoBaHue B
Poccun. — 2020 — Ne 4 — C. 176-183. — DOI: 10.26170/p020-04-22.
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3AKOHOMEPHOCTU KANEHOAPA

AHHOTauuA. B Hale BpemMsi HET 4YenoBeka, KOTOPbIN He 3Han Obl, YTO
Takoe Kanewgapb. /[lBeHaguaTb CUCTEMATU3NPOBAHHBLIX OMpeaereHHbIM
06pa3oM 4YMCMNOBbIX TabnuLU, WHTEPECHbl Kak Y4YeHbIM, Tak K nbutensam
mMaTeMaTtuki. 3agaym pasnuyHbIX MaTeMaTUYeCcKNX COPEBHOBaAHUIN, KOHKYPCOB U
onuMnuag coaepXxaT 3agaun, cBsA3aHHble ¢ KaneHaapeM. Kakve ocoGeHHOoCTU
KaneHaaps MOXHO BbIAENUTb M Kak 3TO UCMONb30BaTh, OCHOBHASA Liefb HaLLero
nccrneaoBaHus.

KnroueBble crnoBa. HacTeHHbI kaneHaapb, 3aKOHOMEPHOCTM KaneHaaps,
cnocob co3gaHus KaneHaapsi, TPeyronbHWKM B KaneHaape, KBagpaTbl B
KaneHaapsix.

3apgaum:
e M3yunTb NCTOPUIO BO3HUKHOBEHUS KarneHaapewn, BUabl kaneHaapem
e PaccmoTpeTb U cucTeMaTuanpoBaTb MaTemMaTnyeckmue

3aKOHOMEPHOCTU B KaneHaape
e Co3aaTb Kanenaapb, UCMOMb3ysi 3MEeKTPOHHbIE Pecypchbl

KaneHgapb 1 ero uctopust Ha4MHaloTCA B Aanekon apeBHOCTN. HeBO3MOXHO
yTBEPXKOATb, YTO CO34aHMe KaneHgapsi MNPUHAONEXuT KakoMy-rimbo ogHomy
Hapoay. KaneHgapb — cuctema CcYMcrneHust AnnTeribHbIX MPOMEXYTKOB BPEMEHWU,
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OCHOBaHHasi Ha NEPUOANYHOCTU TaKMUX ABMEHU NPUPOALI, KaK CMEHa AHSA N HOYW,
CMeH (a3 JlyHbl, CMeHa BpeMeHU roga.

Nctopmna passutna KaneHgapss Kak onpegeneHHoM CUCTeEMbl cveTa
NPOAOIPKUTENBHBIX MPOMEXYTKOB BPEMEHW C NoApasaeneHNs MU UX Ha OTAENbHbIE
Bonee KopoTkMe Nepuoabl (roabl, Mecslbl, Heaenu, AHW) Havanacb 04HOBPEMEHHO
C UCTOPUEN pa3BUTUSI BCETO YerioBevecTBa.

[MepeBopg crnoBa «KaneHgapb» C NaTUHCKOro A3blka calendarium o3Havaet
«ponroeas KHuray». [lepBbin B MUpEe KaneHaapb MOSIBUNICA YXKe NPUMEPHO B
TPEXTbICAYHOM rofy OO Hawen 3pbl, B EBpone, B HeGE3bI3BECTHOM MeCTeuYKe
Stonehenge (CToyHXOHOX), KOTOpoe caMo no cebe SABNSETca CBOEro popaa
kanengapeMm. KaneHgapb torga Obirl, ckopee, METOAOM MO3HaHUS OKPYXKatoLLEen
AEeNCTBUTESNbHOCTU, MOMbITKON OCMBICIINTE N NOHATH 3aKOHOMEPHOCTU 3EMHOIO
ObITnA. B coBpeMeHHOM 3Ha4yeHun KaneHgapb - 3T0 cnocob geneHust roga Ha
yAobHble nepuoanyeckne HTepBarbl BpEMEHU, OCHOBaHHbIN Ha NEPUOSUYHOCTHU
BUOANMbIX ABXEHNN HebecHbIX Ten. OCHOBHbIMKM 3a4avamMun Kanengapsi ABNATCS
dukcaums n M3MeHeHne uHTepsBasnoB BpemMeHn. Cos3gaTb TOYHbIA KaneHdapb
MOXHO npu ycnoBun, 4To rog OydeT COCTOATb M3 LENoro 4ucna CyTok.
CnepoBaTenbHO, COCTaBieHME TOYHOro KaneHgapsa HeBO3MOXHO! CyllecTByloT
MOMbITKW COCTaBfEHNA TOYHOMO WM yOoOHOro KaneHgaps, Mo3ToMy M BUOOB
KaneHgapewn HECKOSbKO, Hanpumep:

e JlyHHbIM KaneHaapb (Bo3HuK cebiwe 3000 neT Hasan)

e ConHe4HbIn kaneHaapb (Bo3HWK cBbiwe 6000 neT Hasan)

e CONMHEYHO — NyHHbIN Kanengapb (BO3HWK B Havane | ThicayeneTtus 4o H.9.)

e FOnmnaHckui kanengapb («CTapbl CTUMbY) (BO3HUK B 45 T. 40 H.3.)

e [pyropmaHckmnin kanengapb («HOBbIN CTUIMbY) U Op.

Tak, B ocHoBe JlyHHOro KaneHgapsa MOMIOXEH JYHHbIA  MecsL,
NpoJomKNTENBHOCTLIO 29 nnn 30 cyTok. MNpoaormKNTENBHOCTL COMHEYHOro roga
He NPUHUMaeTCsa BO BHMMaHue. [nuHa roga B fiyHHOM KaneHzape coctaBndeT 354
CYTOK. JlyHHbIM KaneHgapem A0 Hawero BpeMEHWU Mnonb3yetca 60MbLUMHCTBO
MYCYNbMaHCKMUX CTPaH.

ConHeyvHo-NyHHbIN Kanenaapb Obin co3gaH ewe B [JpesHeM Ermnte. B Hem
66110 12 mecsaues no 30 CyToK 1 B KOHLUE roga Aobaensnochk ele 5 cytok. Noaxe
cTanu pas B 4 roga 0obaBnatb ogHU 366-e CyTKU.

Takke, CyLLECTBYIOT KaneHgapu «HOBOro CTUMS» M «CTaporo CTUns».
Takmmmn kaneHgapsamun apnsatoTcs [puropuaHckui kaneHgapb M HKOnmaHckum
Kanengapsb.

B rogy 365 c yeTtBepThio AHEN. A KaneHdapb OOSMKEH codepXaTb Leroe
yucno. Ecnm obbsaABUTL rod, Kak 310 caenann pumnaHe go HOonua Llesaps,
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cocToAwmm mn3 365 AHen, TO aCTPOHOMMYECKMM rof C KaneHgapHbiv 6yaet
pasnuyatbecd. 3a 4 roga HabexuT geHb. B 46 rogy oo H.9. npu KOnuu Llesape
actpoHoMm CosureH npennoXxurn KaneHgapb, KOTOpPbIA CTan HasblBaTbCS
torivaHckmm. OH BBOAMIT CUCTEMY BMCOKOCOB: 3 roga no 365 gHen, a 4-i - no 366.
OTO nNoYTM COOTBETCTBOBANO 6 acTpoHOMMYEecKOMy  KaneHngapto. Ho
aCTPOHOMUNYECKUW rof cocTaBndaeT He 365 aHEeN C YeTBEPTbIO, 8 HEMHOIO MEHbLLIE
- 365,2422 gHA. OTOT XBOCTMK 3a TbICAYENETUSA HAKPYTUI OOBOSIbHO MHOIrO OHEMN.
[MepBbIMM 3TO 3aMETUNM LLEEPKOBHUKK, yBUAEB, YTO lNacxa y HMx "noexana”. 3a 400
net Haberano 3 gHa. B 1582 rogy lNana MNpuropun Xl nsgan 6ynny o pedopme
Kanengaps. Tak, kaneHgapb, Has3BaHHbIM [ PUrOPUaAHCKUM, UCMOSb3YOT XUTENN
Poccun, Esponbl, CLUA n mMHorve gpyrue crpaHbl. EamHCcTBEHHOE oTnnudve
rPUropnaHCKoro Kanengapsa ot tofmnaHckoro B TomM, 4yto Ha 400 net B Hem He 100
BUCOKOCHbIX neT, a 97.

Bbino MHOro nonelTok Mo pedopme KaneHaapa C  U3MEHEeHUEM
ANUTENBbHOCTM Hedenb U MEeCHUEB, NPU KOTOPbIX B KaXXAOM Mecsue Obino 6bl
OAMHAKOBOE KONMYECTBO HeAESb, HO MO pa3HbIM MNPUYMHAM OHM BbINM HE NPUHATDI.

Ecnu noa kaneHgapem nogpasymeBaTtb nevyaTtHoe u3gaHue B Buae Tabnuupl
(Tabenb-kaneHgapk), roe CooepXUTCsa nepeyveHb vncer, gHEN Heaenu, MecsiLeB
(pexxe rogoB), TO BbIAENSIOT crneayowme BUabl KaneHaapen:

e OTpbIBHOW KaneHaapb — KapMaHHbIA UM HAaCTEHHbIN KaneHapb-KHWKKa C
OTPbIBHBbIMW NTIUCTAMMU

o [lepekmaHON KaneHgapb — HACTOSMbHbIA UMW HACTEHHbIM KaneHaapb-
KHWXKKA, Y KOTOPOro nepeknabiBaoTCs CTPaHULb

e Tabenb-kaneHgapb — KaneHgapb B BuAe Tabnuubl, MOXET ObITb Kak
KapMaHHbIM, TaK U1 HACTEHHbIM USTM HACTOSbHbIM.

e KapmaHHbIN KaneHgapb — ManogopmMaTHbIv neYaTHbIN KaneHaapb Takoro
pa3mepa, YTobbl ero MOXHO ObIflo NONOXUTL B KApMaH

e KaneHoapb-exxegHEBHUK — CNpaBOYHOE U3daHne B BUOE KHWXKKN CpeaHero
dopmata B NNoTHON 0BNoOXKe, cogepxallee, MOMUMO CODCTBEHHO KaneHaapHbIX
CTpaHu1L, MHOMO Apyron nosie3Hon MHopMaunmn, KoTopast MOXXeT NoHaaobuTbCA B
noboe Bpemsi.

PaccMoTpuM HeEKOTOpble OCOBEHHOCTU Kanenaapemn.

1.TpeyronbHUKM B KaneHgape
3apgava. Ecnn B kaneHpape 2015 roga coeamHutb 4ucna 10,20 n 30
SIHBapsl, TO NoONy4YnTCs paBHObeapPEHHbIN MPSIMOYTrOfbHbLIA TPEeYrofbHUK.
PeweHue. [1ns yoobcTBa pelleHns 3agayun, ucnonb3yemMm KaneHgapb, B
KOTOPOM YumcCria 3anuieM Ha krnetyaTon dymare (puc 1.).
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AuBapb 2015 roaa
M. 5| 12|19 26
Br. 6| 13 | Jeiy
Cp. 7| 1a/21\ 2
ur. 1] 8| ] 2
M. 2| 9)16| 23
C6. 3] 1 24
Bc. al11]18]2s

Puc.1. HepTex TpeyrosibHMKa B KaneHgape.

3 nocTtpoeHnsa yepTtexa, 04EBUOHO, YTO TPEYroSfibHMKM C BEpLUMHAMU B
yucnax 30 — 31 — 10 n 30 — 27 — 20 — NpAMOYrosbHble, C NPSAMbIMU yriiaMmn B
BepLunHax ¢ ymcnamm 31 n 27 cootBeTCcTBEHHO. M3 YyepTexa ACHO, YTO CTOPOHDI
30 — 31 n 20 — 27 paBHbl; aHanorM4yHo paeBHbl CTOpoHbl 31 — 10 n 27 — 30.
Otctoga, TpeyronbHmkn 30 — 31 — 10 n 20 — 27 — 30 paBHbI N0 ABYM CTOpPOHaM
n yrny mexgy Humu. M3 paBeHCTBa TpPeyrosibHUKOB cCrielyeT paBeHCTBO
cooTBeTCcTBYHOLWMX X cTopoH 10 — 30 1 30 — 20.

Tak kak cymma yrnoe B TpeyrosnbHuke paBHa 180°, nonyyaem, 4to cymma
OCTpPbIX YrNIOB B TPeYyronbHuKe ¢ BepwmnHamm B Yncnax 31 — 10 — 30 pasHa 90°.
CnepoBaTtenbHO, cymMa yrnos, gonosnHsowmx yron 30 4o pa3BepHYTOro yrna,
paBHa cyMmme ocTpbix yrioB TpeyrosnbHuka 31 — 10 — 30. 3HauuT, yron 30 Toxe
paBeH 90°. UTak, TpeyronbHKK ¢ BepwmnHamu B ymcrnax 10 — 20 — 30 asndetcs
paBHOGEAPEHHBIM U MPSIMOYTONbHbIM.

BbiBog. Tabenb — kaneHaapu obnagatoT cnefyrowen ocob6eHHOCTLIO:
Ecnu coeguHntb Yncna 10, 20 n 30 B ntobom mecsiue roga, To byaeT nonyyatbecs
paBHOGEeAPEHHbIN MPSAMOYrOfbHbIN TPEYroNbHUK

2.KBagpaTbl B KaneHAaapax

Ncnonb3ya kaneHgapu (puc 2.), Mbl 3amMeTunu, 4to B nobom mecsue
MOXHO BblOennTb KBagpaTbl, COCTOSAIWME U3 YeTbipex uncen (2x2), s aeBatu
yncen (3x3), n wectHaguaTtn uncen (4x4). NogpobHee pacCMOTPUM, KaKMMU
cBovicTBamu obragatoT KBagpathl, cocTosme ns 4 yncen (2x2).

CBownctBo 1. Cymma uncen Ha ogHOM anaroHanu BblAeneHHoro Kkeagpara,
paBHa CymMMe 4mcen Ha gpyron guaroHanu. [NycTb nepBoe BblaerieHHoe
HauMMeHbLlee YNCNOo paBHO N, Toraa Apyrne ymicna dyayt paBHbl n + 1, n+ 7, n
+ 8. Cymma nepBon gmaroHanu pasHa n + (n + 8) = 2n + 8. Cymma BTOpOW
avaroHann (n + 1) + (n +7) = 2n + 8. BblpaXXeHns paBHbl, 3HA4YNUT CBONCTBO 1
BepHO. Tak Kak cymma 4ucesi Ha OQHOW AmaroHanu BblOENEHHOro KBagpaTa,
paBHa CyMMe 4ucen Ha Opyron auaroHanu, To OTCloJa BblTEKaeT CBOMCTBO 2
(puc 3.).
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AHBapk 2015 roaa

Mu.
BT.

Cp.
Ur. m m+7
nr. m+1 [ m+8

6.
Bc.

Puc. 2. Kanengape.

Axsape 2015 roga

MH. 5 12 19 26
BT. 1] 13 20 27
Cp. 7 14| 21 28
uT. 1 8 15 22 29
IiT. 2 9 16| 23 30
Co. 3 10 17 24 31
Bc. 4 11 18| 25
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CBoucTBO 2. YTOObLI HanWTM CyMMy BCEX YeTblpex 4umcen [OCTaTOYHO
CYMMY 4ucest O4HOW JuaroHanu yMHOXWUTb Ha 2. MNMpumep: 2(7 + 15) = 44

B xope paboTbl Hag npoektom 6binvM  BblOeNEeHbl  MHTEPECHbIE
0CODEHHOCTW 1 3aKOHOMEPHOCTU KaneHaaps. B xooe paboTtbl ObiNo npoBeaeHo
HECKOJbKO 3aHMMaTenbHbIX UCCreaoBaHuUN.

Ha ocHoBaHuu npoaenaHHon paboTbl W MOMYyYEeHHbIX pe3yrbTaToB
NPOEKTa, MOXHO yTBEpXOaTb, YTO KareH4apb MOXHO UCMOMNb30BaTb HE TOMbKO
MO MPAMOMY Ha3HAYeHWIO, HO M Ha 3aHATUSX MaTeMaTuKu, BO BHEYPOYHOW
paborTe.

NTak, cnegya Hawen runotese, Mbl MOKasanu, 4TO Martepuansl
nccnegoBaHUM M 3aKOHOMEPHOCTEW B KaneHgape MOXHO MPUMEHSTb Kak
HecTaHOapTHble 3aJa4y Ha ypokax reoMeTpuu B LUKOSE MpU U3YyYEeHUU TeMbl
«[MpsiMOyrosnbHble TPeyronbHUKUY, Ha Ypokax MmatemaTukm B Teme «CrnoxeHue
HaTyparnbHbIX 4Yucern», Ha Yypokax anredbpbl nNpu U3yY4eHUU TeMmbl
«ApupmeTnyeckas nporpeccus».
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®OPMUPOBAHUE NMO3HABATEJIbHbIX LEHHOCTEN
Y CTYAEHTOB B OBPA30OBATEJIbHOM NPOLIECCE

AHHoOTauusA. B ctatbe onucbiBalOTCA NO3HaBaTefbHblE LIEHHOCTU U UX
dopmupoBaHne B npouecce o0OyyeHus. PaccmatpuBaloTcs  KNOYeBble
no3HaBaTesibHblE LEHHOCTU (3HaHMEBLIE, LEHHOCTU KPUTUYECKOrO MbILLNIEHUS,
WHTENNeKTyanbHON  OTKPbITOCTM, HaAy4YyHOM  MEeTOAOoNormu,  KOrHUTUBHOM
CaMOCTOSATENIbHOCTN), U nogxoadbl ux dopmupoBaHus. KomnnekcHoe
pacCcMOTpPEHNE 3TUX NOAXOAOB no3sondeT 6onee rnyboko NOHATbL MeXaHU3MbI
dopMmnpoBaHUs  MNO3HaBaTESbHbIX  LEHHOCTEW U UX  BAUSIHUE  Ha
obpasoBaTtesibHble U KyNbTYpPHbIE NPOLIECCHI.

KnioueBble cnoBa. [lo3HaBaTenbHble LUEHHOCTW, obpasoBaHue,
TeopeTuyeckne noaxodpl, negarornyeckoe obLeHne, MHTeNNeKTyanbHbIi POCT.

[MosHaBaTenbHble LEHHOCTU ABMAKTCA (PyHOAMEHTanbHbIMU 3fieMeHTamMm
KynbTypbl obLlecTBa U JNMYHOTO MUPOBO33peHusi. OHM  dopMUpYHOTCA noAa
BO3AENCTBMEM pas3NU4YHbIX AKTOPOB, TakMX Kak CeMbsi, obpa3oBaHue,
coupnanbHoe OKpPY)XeHUE U NTMYHbIN OnbIT. PasButne aTmx LeHHocTen cnocobeTByeT
Gonee rnybokoOM M OCMBICIEHHOM XMU3HW, a Takke 0Oonee akTUBHOMY WU
NPOAYKTUBHOMY Y4acTUIO B HAYYHOW U MHTENIEKTyanbHON OeaTeNbHOCTH.

[No3HaBaTenbHble LLEHHOCTU NPEeACTaBNSAT COO0M COBOKYMHOCTb 3HAYNUMbIX
ANs YenoBeka YCTaHOBOK, yOeXXaeHUN 1 HOPM, CBA3aHHbIX C NPOLIECCOM NO3HaHKS.
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OTU LEHHOCTM WUrpatoT KM4YEBYD pofib B hOPMMPOBaHMM MUPOBO33PEHUS,
Hay4HbIX MHTEPECOB U UHTESNNEKTYanbHbIX CTPEMINEHNN NHOMBUAA.

B  obOpasoBatenbHOM  npouecce  KNYeBbIMU  XapakKTepuUCcTUKamm
no3HaBaTerbHbIX LEHHOCTEN SABNSIETCA pas3BUTUE LEHHOCTU 3HaHusa, T.e
ybexxaeHme B BaXKHOCTUM U HeOoBXOOMMOCTM MONyYeHUs M pacnpocTpaHeHUs
3HaHUW. OTo 6asoBas LEHHOCTb, KOTOpasi CTUMYNMPYET CTPEMIIEHME K ODYYEHMIO,
NUCCNegoBaHMIO M CaMOCOBEPLUEHCTBOBaHUIO. Pa3Butne LEHHOCTU WCTUHDI,
NpU3HaHME BaXXHOCTU MOMCKA M YCTAHOBMEHUS WCTUHbI, CBA3aHbl C Hay4HOW
YECTHOCTbIO, KPUTUYECKMM MbILLNIEHNEM N OBOBLEKTUBHOCTbID. CTpeEMMeHne K
UCTUHE MOTUBUPYET K MNPOBEAEHUIO TOYHbIX U OOBLEKTUBHBIX WCCIeLOBaHUMN.
LIEHHOCTU KPUTUYECKOrO MbILWMEHUS, HanpaBneHbl B cebsi crnocobHOCTb U
XenaHue nogeepraTb COMHEHMIO CYLLECTBYHOLLME 3HAHUSA W KOHLUENUUW,
aHanu3anpoBaTb U CUHTE3MPOBaTb MHPOPMaLMIO, apryMeHTMPOBAaTL CBOV B3rNsiabl
MW  NpUHUMaTb OOOCHOBaHHblEe peleHusi. LleHHOCTM  MHTennekTyanbHOW
OTKPbITOCTWN, O3HAYaKT FOTOBHOCTb K BOCMPUATUIO HOBbIX MAEW M KOHUENUUn, a
TaKke CNoCOBHOCTb K UBMEHEHMIO CBOMX YOeXaeHU Npu Hanndinm yoeamtenbHbIX
AokasatenbcTB. LIeHHOCTM HayyHOoM meTogonormm, nogpasymeBatroT npusHaHue
BaXXHOCTM NMPUMEHEHMUS HayYHbIX METOAOB M MOAXOAO0B B UCCIeOoBaTENbCKOM
AesTenbHOCTK, BKMYaeT B cebs noHMMaHne HeobXxoaMMOCTU CTPOroro
cobnodeHnss HayudHbIX CTaHgapTtoB M npouedyp. LIeHHOCTM  KOrHUTMBHOW
CaMOCTOSATENBbHOCTU, NogpasyMeBatoT CNOCOOHOCTb K HE3aBMCUMOMY MbILLSIEHNIO,
Pas3BUTMIO NIMYHOM TOYKU 3PEHUS U MPUHATUE CAMOCTOSATENbHbLIX PELUeHUN Ha
OCHOBE aHanm3a n cmHTe3a UHdopMaLUmn.

N3yueHne No3HaBaTeNbHbIX  LIEHHOCTEWN BKMOYaeT  MHOXECTBO
TEOPETUYECKUX NOAXOAOB, KaXKAbIA U3 KOTOPbIX NOAYEPKMBAET pasHble acnekTbl
aTOro (peHomeHa u npegnaraeT yHUKanbHble METOO0N0rMYeckme MHCTPYMEHTDI
Ans Ux aHanusa n passutnd. PaccMoTpuM KntoveBbIE TEOPETUYECKME NOAXOoAbl,
Takne Kak KOrHUTUBHO-Pa3BMBAKOLLIMA NOAXOA- OCHOBOMOJSIOXKHUKOM KOrHUTUBHO-
passBuBatowlero noaxoga saensietca XaH [naxe, KOTOpbIM paccMaTpuBarn
NMO3HaHME KaK MpPOLECC aKTMBHOIO  KOHCTPYMPOBaHWUS  3HAHUMW  4epes
B3aMMOOENCTBME C OKpyxawwen cpegon. CornacHo [naxe, passuTue
no3HaBaTesbHbIX LIEHHOCTEN MPOMCXOOAMT 4Yepes3 rnocrnefoBaTesibHble CTaguu
KOrHUTMBHOIO Pa3BUTUSA, rae Kaxkaasi CTagusl XxapaktepuayeTcs onpeaeneHHbIMN
CMOCOBOHOCTAMM K MbILLFIEHMIO N NOHMMaHMO. COUMOKYNbTYPHbIA NOAX04 - 3TOT
noaxod, OCHOBaHHbIM Ha pabortax JlbBa BbIroTckoro, noagYepkMBaeT porib
COUManbHOrO  KOHTEKCTa W KYNbTYpHbIX aktopoB B  POPMUPOBAHUM
no3HaBaTesbHbIX LleHHOCTeW. BbIroTCckun yTBep»Kaarsi, Y4To no3HaHne passmBaeTcd
yepes coumanbHOE  B3aMMOOEWCTBME U WUCMOSMb30BAHWE  KYIbTYPHbIX
WHCTPYMEHTOB, TaKMX KakK A3blK 1 CUMBOSIMYECKME CUCTEMBbI.
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3oHa Onwmxanwero passutna (3BP) -NpoCTpaHCTBO MeXay TeKyLMM
YPOBHEM MO3HABATESIbHOIO Pa3BUTUS U YPOBHEM, KOTOPOrO MOXHO OOCTUYb C
NMOMOLLLIO B3POCSIOro unm 6onee KOMNETEHTHOIO CBEPCTHMKA.

['YMaHUCTMYECKMA noaxond, NPeAcTaBfieHHbIN TakMMK yYyeHbIMU, Kak Kapn
Pomxepc n Abpaxam Macnoy, aToT noaxon doKycupyeTcst Ha IMYHOCTHOM POCTe
N camopeanusaumn. ['yMaHUCTUYEeCKU NOAX0o paccMaTpmBaeT No3HaBaTelbHbIe
LEHHOCTN KaK 4acTb OOLen CTPYKTYpbl JIMHHOCTHBLIX LEHHOCTEN, CBA3AHHbLIX C
NOTPEOHOCTLI0 B CaMOaKTyanmaawmu.

KOHCTPYKTMBUCTCKMIA NMOAXo[n, KOHCTPYKTUBUCTCKUMMA NOLXO[, pa3BMBaeMbIi
TakumMuM ydeHbiMK, Kak [Dkepom bpyHep n OpHCT ¢oH [nasepcdensa,
noavepKMBaeT akTUBHYIO porib CybbekTa B npoLecce No3HaHus. [No3HaBaTenbHbIe
LEHHOCTM paccMaTpmBaloTCS Kak pesyrnbTaT akTUBHOIO KOHCTPYMPOBAHUS 3HAHUN
N CMbICIIOB.

IAMNUCTEMONOTNYECKNIA NOAX0L, - TOT NOAXOA UccrieanyeT Npupoay 3HaHUA U
NO3HaHNA C UITOCOICKON TOYKM 3pPEHUs, aHanu3npys, Kak opmupyoTcs
ybexxgeHust U Kakme KpuUTepum WCNomnb3ylTcs A1 OUEHKM WX WUCTUHHOCTMW.
[Mo3HaBaTesbHblE LLEHHOCTU paccMaTpUBalOTCS B KOHTEKCTE ANMCTEMOSOMMYECKNX
NO3ULNIA, TaKUX KaK SMNUPU3M, pauMoOHann3am 1 KpUTUYECKUA peanmnam.

Kaxgbin M3 3TUX TeopeTUYecKUX MoAxXodo0B NpedoCTaBnAeT YHUKanbHble
nepcnekTuBbl A1 MOHUMAaHUA U N3y4YeHUSA No3HaBaTeNbHbIX LLEHHOCTEN, a Takke
WHCTPYMEHTbI NS UX aHanu3a 1 pa3BuTtus. KomnnekcHoe paccMoTpeHue 3Tux
noaxonoB no3eonisieT 6onee rnyboko MOHATb MeXaHU3Mbl  POPMUPOBaAHMS
Nno3HaBaTesbHbIX LEHHOCTEN U X BNUSHWE Ha obpasoBaTesibHble U KyNbTypHble
npoueccsi.

B y4yebHOM npouecce negarornyeckoe obLLeHMe UrpaeT KNHYEBYO POrib B
pasBUTUN MNO3HaBaTeSIbHbIX LeHHOCcTen y obydarowmxca. OHO BbICTynaeT Kak
OCHOBHOW MexaHu3Mm nepefadn 3HaHun, ¢OopMMPOBaHNSa  ybexaeHun u
LLEHHOCTHbIX OPUEHTaLNI, a TaKkKe CTUMYNUPOBAHNA NHTENSEKTyarbHOro pocTa.

[Meparornyeckoe obLleHne cnocobCTBYET pa3BUTUIO MHTepeca K ydebHomy
npoueccy M MOTUBAUUKM K Mo3HaHuio. [legaror, wucnonb3ys pasnnyHble
KOMMYHUKATUBHbIE  CTpaTerMmM, MOXeT BOOAYLIEBMATb W BOOXHOBIISATH,
yCTaHaBnNuBaTb 3HAYMMOCTb 3HAHUW, NOACHEHWE MPaKTUYECKON U TEOPETUYECKOMN
3Ha4YMMoCTM m3ydaemoro Martepuana. CosgaBaTb MNO3UTMBHBIA  HACTPOW,
dhopMupoBaHME MONMOXUTENBHOIO OTHOLWIEHUsI K npoueccy oby4veHus 4epes
NoaaepPXXKy 1 MOOLLPEHME.

[Meparornyeckoe ob6LleHne cnocobCcTBYET  pasBUTUIO  KPUTUYECKOrO
MbILLSIEHUS Y OBy4vatomnxca. Yuntenb urpaeT ponb dpacunutatopa, Hanpassss
YYEHUKOB K aHanu3y u cuHTesy nHpopmavmm, 3agada BornpocoB, CTUMYMNUPYHOLLUX
aHanua 1 obobLLeHNEe NONYyYEHHbIX 3HAHWUIA.
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OpraHuzaumss obcyxaoeHun, B XO4e KOTOopbIX obOy4arowmecs yyaTcs
apryMeHTUMpoBaTb CBOM NO3ULIMN N KPUTUYECKM OLEHNBATbL TOYKM 3pEHUSA APYrUX.

CTumynupoBaHne  camoaHanmMaa W KPUTUYECKOTO  OCMbICIEHUS
COOCTBEHHOrO OMnbiTa U 3HAHWUNA.

Uepes neparormdeckoe obLieHMe negaror nepenaeT BaKHOCTb HayYHbIX
METOAOB W MoaxodoB K uccnegosaHutio. ObydeHne metogam UcCCneooBaHus,
BBEAEHNE B METOAbl HAay4YHOro UCCNedoBaHUsi U OObSCHEHME UX 3HAYMMOCTMW.
[leMOHCTpauus Hay4yHOro noaxona, NMPMMEHEHWEe Hay4yHOro metoda B y4eOHOM
npouecce, MogenMpys NpoLecc nccnegoBaHns U aHanmaa. lNoowpeHme TO4HOCTU
1N 0O BEKTUBHOCTU, NPU3bIB K COONIOAEHNIO HAY4YHbIX CTAaHAAPTOB U OO BEKTUBHOCTU
B OLIEHKE pe3ynbTaToB.

[Meparormyeckoe  obweHne nomoraet  obydarowmmcs  pasBuBaTb
KOTHUTMBHYIO CaMOCTOSITENbHOCTb M HE3aBMCMMOE MblwneHne. CTuMynupoBaTtb
CaMOCTOSATENbHYHO paborty, npenocTaBneHne 3ajau, TpebyoLmXx
CaMOCTOSTENTbHOMO Nomncka 1 aHanuaa nHgopMauum.

Co3gaBaTb  YyCnoBust  Onsi  CaMOCTOSITENIbHOrO  MPUHATUSA  PEeLUEHWHN,
MpenocTaBneHne BO3MOXHOCTEN ONSA MPUHATUS CaMOCTOATENbHbBIX PEeLUeHnn K
OTBETCTBEHHOCTU 3a pe3ynbTaTbl.

[Meparor, 4epe3 nepgarormdeckoe obLleHMe, CMOCOBCTBYET pPasBUTULO
WHTENNEKTYanbHON OTKPbLITOCTU Yy OOy4YaroLMINCS, YTO BKMOYAET, OTKPbLITOCTb K
HOBbLIM MAEesAM, NoaAepPKKa MHTepeca K HOBbIM MAESIM U KOHLIENUNAM, OaXe eCruv
OHW  npoTmBopedaT  ycrtosiBlMMCA  ybexaeHuam.  [loowpeHne  MHOro
NEepPCneKTUBHOIO MbILLMNEHNS, BBEAEHNE Pa3NINYHbIX TOYEK 3PEHUS U NOAXOAOB K
n3yqyaemomy martepuany, CTUMYNUPYys Yy4daluMxcsi paccMaTtpvBaTb BOMPOCHI C
pasHbIX MO3NLUN.

OMOLUMOHanbHbIM acnekT negarorn4eckoro obLLEeHUS Takke UrpaeT BaXHYHO
pofib B pasBUTUM MO3HABATENbHbIX LEHHOCTEW. OMOUMOHanbHas noadepka
HanpaBneHa Ha cos3gaHne GesonacHoW M nogaepXuBarollen atmocdepsbl, rae
obyyvatoLmecs He BoATCS BbipaXaTb CBOM MbICIN N UAOEWN.

[emoHcTpauusa npenogaBaTenieM NOHMMaHUSA U yBaXKEHUS K NepeXnBaHnsaM
N SMOLUMAM yYaLLMXCH, YTO CMOCOBCTBYET MX SMOLMOHANbHOM YCTOMYMBOCTU U
yBepeHHOCTN B cebe.
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CaHkT-leTepbyprcknin nonMTexHnyecknun yHnsepcuteT NeTpa Benunkoro

HAHOMEOUWUMWHA: COBPEMEHHOE COCTOAHUE U
NMEPCMNEKTUBbI PA3SBUTUA

AHHOTauma. CtaTba  nocBsiLleHa  PacCMOTPEHUIO  MEPCMEKTUB
NPUMEHEHNA HAHOTEXHOMOMMM B MeguuuHe. AHanmM3npyrTca OCHOBHbIE
HanpaBneHuss  pasBUTUA  HAHOMEOMUWMHLI,  BKMOY4as  MCNOSfb30BaHWe
HaHOMaTepuanoB, MUHUATIOPU3ALINMIO YCTPOUCTB MUKPOINEKTPOHUKM (MEMS),
pa3paboTtky 6MOpoOOTOB Ha OCHOBE >XMBbIX OPraHM3MOB W CO34aHue
MOSEKYNspHbIX  HaHopoboToB. O6cyxgaloTcss OOCTMXKEHUA U BbI30BbI,
CBA3aHHble C BHEAPEHMEM HaHOTEXHOMOMMN B AWArHOCTUKY W JieYyeHue
3aboneBaHuK, a Takke NoTeHUnan HaHOMeAMLUNHbI ANS NOBbILLEHUS KadecTBa u
9pPEKTUBHOCTN  MeauMUMHCKOW nomown. B cratbe noagdvepkumBaeTcA
MEXOUCUUNIIMHAPHLIA ~ XapakTep  HaHoOMeauuuHbl U HeobXoAMMOCTb
AanbHENLWKNX uccrnegoBaHnin 4ns peanusaumm ee nofnHoro noteHumana.

KnioyeBble crnoBa: HaHOTEXHOMOIMMW, HaHomartepuanbl, OMOpobOoTHI,
MUKPOYCTPOMCTBA, MUKPOOPraHM3Mbl, reHHasi Moaundukaums.

Shirobokova Anastasia Pavlovna,

Dogaev Evgeny Maksimovich,

student

Peter the Great St. Petersburg Polytechnic University

NANOMEDICINE: CURRENT STATE AND DEVELOPMENT
PROSPECTS

Abstract. The article is devoted to the consideration of prospects for the
application of nanotechnology in medicine. The main directions of nanomedicine
development are analyzed, including the use of nanomaterials, miniaturization of
microelectronic devices (MEMS), development of biorobots based on living
organisms and creation of molecular nanorobots. The achievements and
challenges associated with the introduction of nanotechnology in the diagnosis
and treatment of diseases, as well as the potential of nanomedicine to improve
the quality and effectiveness of medical care are discussed. The article
emphasizes the interdisciplinary nature of nanomedicine and the need for further
research to realize its full potential.
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HaHoTexHonormn — aTto MexagucumnnuHapHas obnacTtb, BKIoYawLwas B
ceba OoCTMXeHNA B 061aCTU pasfMYHbIX HayK: Hayku O 3emMre 1 oKpyXarLlen
cpene, usnka, Xumusi, maTepuanoBegeHme n Takme obbegnHeHNsa HayK Kak
Buodmsunka, buoxmmus. NMpUHATO cunTaTb, YTO HAHOTEXHOMOMMKN 3TO CoOYeTaHue
COBCTBEHHO HAHOTEXHOMOMMKW, 3aHUMalOLWMXCHA BOMpocamMn paspaboTkm u
NPUMEHEHNs maTepuanos, MMetLLMx pasMmepbl 100 HaHoMeTpoB (10° meTpa) 1
MeHee (MX MPUHATO HasbiBaTb HaHOMaTepuansbl), U HaHOHayKu, MU3y4varollen
dunsmnyeckme n xummnyeckne CcBOMCTBa HaHOMaTepuaros.

[MOHATNA HaHOHayKa, HAHOTEXHOSIOMNN YXXe MPaKTUYEeCKU BOLUNW B Hally
NOBCEOHEBHYIO XW3Hb, Yy KaXOoro BeAyLUero rocygapcrBa yXe MNPUHATbE U
AEeNCTBYIOT NporpamMmmMbl pasBuTMUS HaHOHayKWN. CneunanucTbl N3 pasHbIX CTPaH B
obnactn cTpaTerm4eckoro naaHMpPOBaHUS CYMTAIOT, YTO AS11 HAHOTEXHOSOrMM
cenyac croxunacb npenpeBosIoUMOHHAA cuTyauusi, NOCnencTBus KOTOPOW
OyayT ropasgo wupe v rnybxe, 4em NocrneacTsms KOMMbIOTEPHOW PEeBOSTHOLINM.

nm

<
o~ 7 :'Knemu(- 10um)
Bupyc (~10nm) Bonoc (~100,m)
Monekyna
(~1nm)
Tpausucrop
(~1um)
HaHoTexHonoruu bonbwuHcreo MEMS
(1nm - 1um) (100nm - 1mm)

Wctounuk: Prismark

PucyHok 1 — lNpumepbl HaHOpa3mMepoB

CeroaHsi HaHOTEXHOMOMMM YXKe YCNELLHO NPUMEHSIITCSA BO MHOMMX cdpepax
AeATEeNNbHOCTU YenoBeka, HO, noXxanyn, HambonblUWUIA UHTEPEC BbI3biBAeT UX
NPUMEHeHne B MeauuuHe, GakTUYeckn Mbl WUMEeeM [eno C  HOBbIM
HanpaBneHnem Haykv — HaHOMeaULMHOW.
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KT HaHO-2 HaHOCTPYKTYRHPO- TOHKHE ANEHKM, @ynREpEHDI, anemenTapHan Gala WHTETpM POBaHHDIE

HOTERHOMEIHI BAHHEIE MATERNA LI APANOREPEHOCTHEIE PYNNEDHTL, HAHOMNEKTPOHHKM MUEPOINSKTPO-
B MEMHLIMHE, PEENMHHONG non, HanoTpyEikm, M KDMNBOTEROR MERZHUHECKME
COMBLEDM HAZHAEHHA FETEROCTPYKTYDbI KOMAOITE HA b CREYIOLHY ycTpoficTea
ADIRkcTRE, GCHDBR NOKGNEHAA W HaHopoBoTw
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PucyHok 2 — HaHoHayka 1 HQHOTEXHOJSIOMMU Kak MexXancninHapHble obnactu
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PucyHok 3 O6nactn npuMeHeHNs HaHOTEXHONOMNI

[MockonbKy MHOMMe maTepuansl B npouecce MMHUATIOPM3aLnun HauvnHaoT
npuobpeTtaTtb COBEPLIEHHO HOBble, HeMNpeackadyemble CBOWCTBaA, TO
AarnbHenee yMeHblUeHNe pas3MepoB HAHOYCTPOMCTB [OCTAaTOYMHO 4acTo
NpuBOAUT K MOSABNEHU0 abComnTHO HOBbIX CBOWCTB, ©Onarogapsa 4emy
HaAHOYCTPOWCTBA CTaHOBATCA Bce 6oriee MWHUATIOPHBIMW U CMOCOOHBIMK
BbIMONHATL ropasgo 6onee LWMPOKMA Ananas3oH pasfiunyHbiX QyHKUMA. ITO
NO3BOSSIET CYyLLECTBEHHO MOBLICUTb KA4e€CTBO AMArHOCTMKKU, a ANsi HEKOTOPbIX
BMOOB 3aboneBaHui NOSIBASIETCA BO3MOXHOCTb peann3oBaTb NPeanKTUBHYHO
ANarHOCTUKY, TO eCTb npefckasbiBaTb BO3MOXHOCTb 4YenoBeka npuobpectun
Kakoe-nmbo cepbesHoe 3aboneBaHme ¢ onpeaeneHHon BepOSiTHOCTLIO.
CerogHsi MOMEKYNSAPHbIE W KIETOYHbIE TEXHOSMOMMU YXe SBNSKTCA
OCHOBOW TakuMx QyHOAMeEHTamnbHbIX HayK, Kak MeguuuHa wu  6uonorus,
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COOTBETCTBEHHO YyXe paspaboTaHbl crneaylowmne HoBenwune MeToabl
AMNarHoCTUKN U nevyeHnsa 3aboneBaHnn YenoBeka:

» KMNEeTOYHbIN (KneTka ABMSIeTCS OCHOBHOW €OWHULIEN CTPOEHUS KUBbIX
OpraHM3MoB); Ha KMETOYHOM YPOBHE MPOTEKAKT TakKne XU3HEHHO BaXXHble
npouecchl kKak GUOCUHTE3, POTOCUHTE3, IHEPrETUYECKUA ODMEH.

» CYOKMeTOYHbIA — 3TO PACMOSIOXKEHHbIE BHYTPWU KIETKU CYOKIEeTOYHbIe
OpraHn3mbl, B TOM YuCrie U CybKneTouHble opraHensbl;

» MOMNeKynsapHbli (CaMbli HU3KUA YPOBEHb MPOSABMAEHUS >KU3HU) —
MOneKysna ABnseTcs OCHOBHOW CTPYKTYPHOW eaNHULIEN NOOON KNeTKn, CBOMUCTBA
KNEeTOYHOro YPOBHS XXMBOIO OpraHn3ma Harnpsamyto 3aBUCAT OT BUOMOeKky-n.

BuoueHos Buocdepa

____NMonynauuns

OpraHusm

OpraH

Monekyna

PuUCyHOK 4 - YpOBHU OpraHM3aumm Xnu3Hm

Ha cerogHsawHUM [OeHb wccrnegoBaTenu criedylolme noaxodbl npu
pa3paboTke MUKPOYCTPOMCTB B 06n1acTn MeanumHbi:

1. HenpepbiBHaAsi MUHMATIOPU3aUMS YXKe CyLEeCTBYHOLWMX YCTPOUCTB
MUKPOINEKTPOHUKM (TUMNYHBLIA NPUMEP 3NTEKTPOHHOM TEXHUKN pa3MepoM MeHee
OAHOro MUKPOHA — MUKPO3NeKTpomexaHudeckue cuctemsl (MEMS)), nmetowmnx
BO3MOXHOCTb paboTaTb BHYTPU XXMBOIO OpraHM3mMa 1 cnocobHbIX paboTaTb Kak
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B CTaUMOHApPHOM peXxuMme, Tak WU akTMBHO nepemMellatbcs. B Gnuxkanwem
Oyayuiem oxuaaeTcs Bbixod Ha pblHOk MEMS ans meguumHel, B KOTOpbIX ByayT
yCTaHOBreHbl 60pTOBbIE CUCTEMbI YNIPaBNEHUS.

2. co3gaHne 6uMopobOTOB Ha OCHOBE CYLLECTBYHOLLMX B XMBOW Npupoae
MEeXaHu3MOB, B AaHHOM obniactn crneumanuctbl paboTatoT Hag cnegyrowmmm
TEXHOMOMNSAMM:

» Wcnonb3oBaHWe XWMBbIX OPraHM3MoOB B KayeCTBe OCHOBbl [AJ1s
6uopoboTa nO3BONMSET pPeEWUTb TakMe Ccepbe3Hble npobrnembl  ero
9HeprocHabXxeHus, TPaHCNOPTUPOBKM BHYTPU Terna YyernoBeka n ap.

» Wcnonb3oBaHve BUPYCOB AN W3MEHEHUA TEeHOB KNeTKu, 3Tu
TEXHONMOMMN yXXe Hadanu wucnonb3oBatb AnNd 60pbbbl C OHKONOrMYecKUMm
3abonesaHuaAMMU

» Wcnonb3oBaHMe WCKYCCTBEHHO MOAUMULUMPOBAHHLIX KINETOK B
KayecTBe OCHOBbl aAns 6uopoboToB, KOTOpble CNOCOOHble BCTpanBaTbCs B
NOBPEXAEHHbIE TKAHWN UITU YHUYTOXATb ONacHble TUMbl KNETOK

» Wcnonb3oBaHue 6erkoB unn coeanHeHnn 6enkos, KOTOpble CNOCOBHbI
BeCTu cebs Kak poboThbl U pelaTb MHOroBapuaHTHbIe 3aayu

e DOX
¥ IcG

Magnetic
nanoparticle

Streptavidin
‘/

Biotin

Escherichia coli

MG1655 ’ s> o !‘1

PucyHok 5 - bruormbpuaHbein ynpasngembiii poboT Ha OCHOBE KULLEYHOM
nanoyku.

3. n3rotoBneHne oTAernbHbIX MOMEKYN C 3aAaHHbIMW CBOWCTBaMW — Ha
CEerofHAIHUN OeHb 9TO Haubornee nNeEpcrnekTMBHOE  HanpaBrieHue
MUKPOSNEKTPOHUKN, KOTOPOE MOKa YTO HEBO3MOXHO peanv3oBaTtb, HaXOAUTCS
Ha HayanbHOM aTane pa3paboToKk W BCTpeYyaeT [0CTaTOMHO MHOro
NPOTUBOAENCTBUS N KPUTUKN CO CTOPOHBI MHOTUX U3BECTHBIX YYEHbIX.
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PucyHOK 6 — MONeKynspHbIN HAHOPOOOT

HeobxogumMo noHMMaTb, YTO MAEW HAHOTEXHOMOIMA MMEKT MoKa 4TO
MHOTFO TEOPETUYECKUX, HE MNPOBEPEHHbLIX OMbITHBIM MYTEM BbIKIIAAOK,
TpeOyoWwmnx MNOATBEPXKAEHNSA NMOO OMNPOBEPXKEHWSI OMbITHLIM MyTEM, HO B
nobom crnyyae aTo0 Hamboree NepcnekTMBHOE HanpaBrieHMe B COBPEMEHHOM
MeauumHe, Tpebylouiee npuBreYeHna crneumannucTtoB u3 apyrux obnacrten
HayKn N TEXHUKMN.

Jlntepatypa

1. Copocosckun "Marus mukpoumnos". "B mupe Hayku", Hosi6pb, 2002,
CTp.6-15.

2. CkaHupytowias 3oHgoBasi Mukpockonus buononuvepos. NMog pea. A.B.
AmunHckoro. M., "Hay4uHbii mup", 1997.

3. XKan-Mapn JleH. "CynpamonekynspHad XuvMUSA: KOHUENUUn U
nepcnektmebl". HoBocmbupck, "Hayka", 1998 r.

4. C.b. HectepoB. HaHoTexHonornsi. CoOBpeMEHHOE COCTOSIHUE W
nepcnektnebl. "HoBble MHOPMAUMOHHbLIE TexHonorun". Tesucbl [OKMagoB
XIlI MexxgyHapogHoW CTyaeH4Yeckon LwKosnbl-cemuHapa-M.: MITI3M, 2004, 421
c., c.21-22.

5. N.B. ApTioxoB, B.H. KemeHoB, C.b. HectepoB. BuomeguumnHckune
TexHonornmn. OB30p cocToAHNA WM HanpasneHust pabotbl. Matepuanbl 9-n
Hay4YHO-TEXHNYECKOW KOH(pepeHuun "BakyymHas Hayka u TexHuka" - M.:
MW3M, 2002, c.244-247
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r. BopoHex, PO

Hay4Hbin pykoBoautenb: CotHukoBa O.A.
-p. TexH. Hayk, npod. BI' TY

r. BopoHex, PO

®OPMUPOBAHUE MOOENN TYPUCTUYECKOM
WHOPACTPYKTYPbl PA3BUTUA OECTUHALIMUA A30OBO-
YEPHOMOPKOI'O NOBEPEXbA

AHHOTauus. B ctaTbe npeanoXeHbl NPUHLMMNBI CO34aHUS apXUTEKTYPHO-
rpagocTpouTernibHoM mMoaenn mapuHbl B HoBon AHane - kak addeKTUBHOro
MeToga YCTOMYMBOrO pPasBUTUA MNPUOPEXHOrO0 MNaCCaXXMPCKOro  MOPCKOro
COODOLLEHNA M AXTUHra Ansi co3gaHus eOuHOWM WHAPaCTPYKTYpbl MOPCKOro
Typu3ma knactepa Ha A3oBo-YepHOMOPCKOM nobepexbe.

Kno4yeBble cnoBa. YcTonmunmBoe pasBUTME, KracTep, KoHuenums,
AEeCTUHaUNS, SXTUHT.

BBepneHue

CyBepeHHbIn Typmam Poccurickon denepaumnm, Kak oTpacsib 9KOHOMUKK, B
nocrniegHue rogbl [okasan oOwecTBy CBOK XU3HECTOMKOCTb Ha doHe
MeHsIloLLencs reononnTukn. Hawa crtpaHa 6orata npMpoaHbIMK pecypcamu, U
3ajava BCeX 3auHTepeCOBaHHbIX MOoSfib3oBaTenen COCTOUT B TOM, YTOObI,
obeperasa M coxpaHaa npupoAdHble BoraTtcTBa, akTMBHO WMCMOMb30BaTb 3TOT
noTeHuman gnsa ycCtToundmBoro passBuUTmna TeppuUToOpuUn.

OOHMM M3 MOLUHbIX NOTEHUManoB pasBUTUS TYPUCTMYECKOW oOTpacnu
cnegyeTt paccmaTpuBaTb pas3BUTME BOLAHOTPAHCMNOPTHOW MHMPACTPYKTYpbl B
Tepputopumn AzoBo-YepHomopckoro nobepexba. Mmetowmecs Ha cerogHsaLWHum
AeHb MHPACTPYKTYPHbIE OOBEKTBI Pa3pPO3HEHHLI, HE UMEIOT €4MHOMO KOHLENTa
pas3BUTUA U LEHTPa ynpaBneHus 6e3onacHbIM 1 KOMM(OPTHLIM TYPUCTUYECKUM
coobuieHnem. PelieHne 3Tux 3aday BO3MOXHO TONbKO B KOMMSEKce C
rPaMoOTHbIM  MOAXOAOM K  co3fgaHuio  Hambonee  MOSIHOrO  chekTpa
MHQPACTPYKTYPHbIX 06pa3oBaHn B TYPUCTUYECKOM KnacTepe.
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AKTyanbHocTb Npo6rembl.

Ha lNeTtepbyprckom MO®P-2023 npeacrtaBneHa KOHLENUUS pa3BUTUS CETH
NOpTOB ANs NpuBpPEexXHOro naccaxumpckoro coobuieHns. Bo ucnonHeHue
CTtpaTernm yctonumBoro passutus tTepputopun lNpeanaeHt PO o603Haumn uenu
ans obecnevyeHus crnpoca BHYTPEHHErO Typu3ma - pacluMpeHune noTeHuuana
cynoxonctea 6eperoBon gectnHauum ¢ cosgaHmem 6e3onacHbIX 1 KOM(OPTHBIX
YyCrOBUI 3KCMyaTaumm ceTm MapuH ansa axT U naccaxmpckux cygos. CosgaHve
ceTn npuyanoB, 060PYAOBaHHbIX MNACCAXUPCKUMU TepMUHanamu, MOXeT
obecneuntb 6e3onacHoe nNpmMbpexHoe CyaoXoaCTBO, BO3MOXHOCTb YKPbITUS U
CTOSIHKM B MapuHax Npu He6GNaronpuATHbIX NOroAHbIX YCIOBUSIX.

CXEMA PASMELWEHWA

OGBLEKTOB SXTUHra
Y NPUBPENXHOTO NACCAXMPCKOro CoobLeHus
Ha AsoBo-HepHomopckom nobepexse Poccuinckon ®enepauvu

PucyHok 1. KoHuenuus passuTust cetm MapuviH

BkrtouyeHne mapuH B cocTaB TPaHCNOPTHO-NepecagoyHbIX Y3I10B B paMKax
KOHLEeNnuuu ro3BONUT MOBbICUT 3PPEKTUBHOCTL HE TOSIbKO  BOAHOrO
TpaHcnopTa, HO PasfinyHbIX BUAOB HAa3eMHOro: TPaH3UTHOro, BHYTPUrOPOACKOro
n MexagyropogHero. W, Kak Ham BWOUTCSH, BaXKHYK pPOSib Ha 3TOM MyTU
peanu3aumn  nporpaMmmbl  OTBOOUTCH  apXUTEKTYPHO-rpagoCTpOUTENbHbBIM
KOHUEenumsim.

Llenb uccnepgoBaHua — co3gaHue rpagocTpouTensHON MOgenn MapuHbl
B HoBon AHane - HPaCTPYKTYPHOro ob6bekTa NpubpexxHon AeCTMHaLUN.

3agayuum nccnegoBaHUs:

e rpeanpoeKTHbLIN rpagoCTpPoOUTENBHbIN aHanu3 TeppuTopun
nobepexnbs;
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e PafoOCTPOUTENbHOE MNPOEKTMPOBaHME KOHLUENUun Mactep-nnaHa
O6LLIECTBEHHOIO MPOCTPAHCTBA MapuHbl B pamKax CXembl TepputTopuanbHOro
NNaHNpPOBaHWS;

e (hOpMUPOBAHNE aPXUTEKTYPHO-KOHCTPYKTUBHOW MoAenun oObekToB
NHPACTPYKTYPbl MapUHbI.

MpeanpoeKkTHbIN rPaaoCTPOUTESNIbHBLIN aHanus.

[‘pagocTponTenbHasa 3agada 3aknioyaeTcsa B (popMUpoBaHUN MUNOTHOM
MOZENU MNPUBPEXHON WHAPACTPYKTYpPbl AN WHBECTULMOHHOIO MNPOEKTa,
KoTopas Obl No3Bosivna MpoBeCcTU AeTaribHbI aHanuM3 3eMernbHOro y4vacTtka,
npeanoXuTb BapuaHTbl ero dasibHeuwero nnaHupoBaHUsa B COOTBETCTBUWN C
perMoHarnbHbiMM HOpMaTMBamMu PagoOCTPOUTENBHOMO MNPOEKTUPOBAHUA U
COBPEMEHHbLIMWN TPEHOAMWN apXUTEKTYpPbI.

[MpeonpoeKkTHbIM  aHanu3 CUCTEMbl pacCeneHuss [LOaHHOro pervoHa
COOTBETCTBYET aKTMBHOMY JIMHEMHOMY Pa3BUTUIO TEPPUTOPUI BLOSb aKBATOPUN
mMopsi. KnumaTtuyeckme ycnosus 6naronpuaTHbl NPakTUYECKU B TEYEHUE BCEro
KaneHgapHoro roga, rnasHom npobriemon ABNATCHA Ce30HHbIE BeTpa. B cBoto
oyepeb, CTUXMM BETpa U BOObl HEYCTaHHO npeobpaxatoT nobepexbe (puc.2).

PucyHok 2. JlaHagwadTHbeIN noTeHuman

YyacTok Ansi NPOEKTUPOBaHUS MHAPACTPYKTYPHOro obGbekTa — noroca
necyaHol Cyln Mexay MOpeM U NumaHaMu — AerpagupyoLlas Tepputopust ¢
OCTPbIM AedUUUTOM MHAPACTPYKTYpbl ANs OTAblXa WM MONHbIM OTCYTCTBMEM
GnaroyCTpPOeHHbIX NELIEXOAHbIX 30H, CMYCKOB K BOAE, 3eMeHbIX HacaXaeHWN.
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PucyHok 3. MacTtep-nnaHa Hosou AHanbl

pagocTponTenbHas MUCCUA NpPoeKkTa — co3gaHMe obueCTBEHHOro
NpocTpaHcTBa, obecneuvmBarollero newexoaHyld CBSA3b C  CYLLECTBYIOLLEN
MHGPACTPYKTYpon nobepexbs, pyHKUMOHaNbHOE pasHoobpasue, KoMGopT U
BesonacHocTb (puc. 3).

[MpubpexHass WMHGPACTPYKTypa — 3TO HEe TOMNbKO 3aWMLLEHHbIE OT
BHELUHEero BO3OENCTBUSA akBaToOpuM MapuHbl C npuyanamum, nuMpcamm, HO U
34aHNSA BOK3aroB 1 AXT-KIyboB, oTenen, pectopaHoB, 30H aKTUBHOIO oTAbixa. B
xoge obycTponctBa MHMPACTPYKTYpbl Creayetr yuYuTbiBaTb IACTETUYECKYHO
NnpuBNeKaTenbHOCTb PELUEHU MO CO34aHUK OBLLECTBEHHbIX NPOCTPaHCTB —
NAsPKEN, NPOrynioYHbIX HaBepeXXHbIX U NPoYMX MPOAYKTOB BOOHOrO Typu3ma.
[MpuBnekaTenbHOCTb  CYLLECTBEHHO BO3pacTaeT Mpu  Co3daHuM  Mep
B6e3onacHOCTU MO pasMeLlleHnto MecT 6asnpoBaHMa CydoB NaTpPyrbHO-
cnacatenbHbix cnyx6 MYC, OCBO[], 6eperoBon oOxpaHbl, 30H KOHTPOMs C
MUHUMU3aLMEN BPEMEHN pearnpoBaHus.

OCHOBHblE MPMHUMMBI NPOEKTUPOBAHUA €4WUHOro rpagoCTPOUTENBHOrO
aHcambns npMbpexHOM NHPPACTPYKTYpPbI 3aKno4aeTcs co3gaHnn newexogHo-
peKpeaUnoHHOro Kapkaca C pasBuUTbIMU MELUEXOAHbIMU CBA3SMU, CO34aHUEM
coumanbHoW, OBLECTBEHHON W KOMMEPYECKOM WHAPACTPYKTyp, obunuem
pas3fnn4YHbIX 3erfieHblX MPOCTPAHCTB, [nOenasi npubpexHyt cpeny 6onee
NpPOHULaeMoNn, AOCTYNHON U BGe3onacHon Ans TYPUCTOB U xutenen (puc. 4).

Peanunsauutio 30Hbl MHTEHCMBHOIO SIXTMHra uenecoobpasHo HavaTb C
CO34aHus NUIOTHbLIX NPOEKTOB MapuH. Hamu paspabotaHa npoekTHas moaenb
MapuHbl Ha 100 saxT B ropoge HoBas AHana Cc uHTerpauven B TKaHb HOBOIO
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ropoga. CosgaHue cermMeHTa COBPEMEHHOW TYpPUCTUYECKOM MHPPaCTPYKTYpbI
BKMOYaeT  NOMWUMO  TOCTEBOM  MapuvHbl B akeatopum  ele U
MHOro(pyHKUMOHaNbHOe 34aHMe MOpBOK3ana C AXT-knybom, kade ¢ MUHU-
oTenem Ha 10 HoMepoB Knacca 3 3Be3bl Ha MHOroypoBHEBOW HabepexxHOW.

1. YMeHbLUEeHNe 2. HTerpaumna mapLipytos 3. PacnonoxeHue
KonmyecTBa Ha3eMHbIX 06LEeCTBEHHOro TpaHcnopTa  OBLECTBEHHbIX U 3HAYUMbIX
napKoBOK B 6eperosom B 6eperoByto NPOCTPaHCTB Ha y3nax

NNHUK NHPaCTPYKTYpY nepeceyeHn MapLIpyTOB
4. Passutune 5. PasHoobpasue 6. NMpumeHeHne
BeriocunegHom cetu no apPXUTEKTYPHbIX (OOPM pasHoobpasus
BCEW TepputTopun N 3TAXHOCTU N UHHOBAaLMI NMpuU peLleHnmn

NPOEKTUPOBaHUS MHAPACTPYKTYPHbIX dracagos

obbekToB NHPaCTPYKTYPHbIX OOBEKTOB

PucyHok 4. MNpuHumnbl co3gaHns MHpacTpyKTypbl HabepeXxHoM

KoHuenuma  mMapuHbl  npegnofnaraeT  akTMBHOE — MCMNOJSIb30BaHUe
NHXXEeHepHOro obycTponcTea NpUOpPEXXHOW akBaTopuM C nnaTgopmamMmum Ha Boge
ANs AXT, BblCagKM NaccaXxmnpos, co3gaHna 6e3onacHon KOMOPTHON NIISHKHON
30HbI B Nepuos NpusiMBoB 1 OTIIMBOB, NPUBPEXHBIX TeYEHU (puc. 5).

@DyHKUMOHaNbHOE 30HUPOBaHUE TEPPUTOPUN NpeanaraeT naHawadgTHble
30Hbl 41151 KOMPOPTHOrO OTAbIXa Ha 6eperoBon MNMHUKN C 0OYCTPOEHHbBIM MASXKEM,
LUMPOKNE MpOMeHadbl B 30HE MNNshKa, NewexogHble MUPCbl C BbIXOAOM K
MapuvHam.

OcTtpo BCTaeT npobnema TeppuTopranbHON 3KONOrMYHOCTU: NMPUBPEXHBIN
naHawadgT npakTMyecku nuweH rMnpupoaHOU 3eneHn, no3ToMy criegyet
3annaHupoBaTb (PYHKUMOHASNIbHOE O3efeHeHue: ONsl 3aTEHEeHUs — aepeBbs U
neprosibl, ONA BeTPO3alWUTbl - (OPMOBaHHbIE KYCTapHUKU, a TaKke
npegycmoTpeTb beperosoe ykpenneHue 1 ykpenreHme gHa.
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Knumatnyeckme oOCOGEHHOCTM M FeoNnornyYeckne XapakTepUCTUKM MOYB
TPebyloT MNOMMMO TPaAWULMOHHOM O3ENEHEeHUs MNPUMEHSITb  TonMapHoe
O3efleHEHNE N TEHEeBble TEKCTUIbHbIE LUEeNAMHIN AN 3aliMTbl OT CONHUA.
N3siluHble  MeTanmnoKOHCTPYKUMM, MfOTHble TKaHeBble Mapyca co3aaroT
y3HaBaeMOCTb OOBEKTOB MOPCKON MHAPACTPYKTYPbl M 3aluMLaoT OT COrHLa,
BETpa U 0CaaKOB B XONOAHOE BpeMs rofa, pelwlas npobnemy BCeCce3oHHOCTU

KypopTa (puc. 6).

PucyHok 6. LLenguHrn gna asTomobunen, kage, nnsxa, npoMeHagoB

ApXUTeKTypHas KOHLenumMsa MapuHbI.

ApPXUTEKTYPHO-KOMMO3ULMOHHOE  pelleHne nNpeasiokeHHOM  Moenwu
MapWHbl OEMOHCTPUPYET 3HepProaddEKTUBHLIN, 3KOHOMWYHbLIW, 3KONOMMYHbLIN
npuemMbl MPOEKTUpoBaHNA. 34aHNe BbLINOSIHEHO B CTPOrNMX reoMeTpUYecKnx
dopmax ¢ NpAMbIMA INHUAMKU. ATPUYM ABMSETCA JOMUHUPYIOLLMM aKLEHTOM,
co3farLMm BnevaTreHne CTEKNSAHHOro Kyba.

MHorogyHKkUnMoHanbHoOe 34aHue MopBOK3ana - 93T0 KOMJOpPTHOE
NPOCTPAHCTBO C OTKPbITOM OB6BLEMHO-NPOCTPAHCTBEHHOM MNNAHMPOBKON B
COOTBETCTBUM C NpuHUUNaMmM GUodunbHOM apxuTekTypbl. [aHopamMHble OKHa
CBS3bIBAlOT BHYTPEHHEE MNPOCTPAHCTBO C NaHALlagToM, BU3yarnbHO pacLunpss
WHTEepbepbl 34aHua u obecnednmBas OOMbLMA  NPOLEHT €CTECTBEHHOIO
ocBelleHunda. pocTble U 4ncTble 0bbeMbl CO34altoT OLLyLlEeHUE JIerkoCTU U
TEXHONMOrM4YHOCTH (pUc. 7).

HapyxHas otgenka dpacagoB € NnaHOpaMHbIMU OKHaMK pelleHa B e AMHOM
cTune c OoKpyxawowum naHgwadgpTom. WM3auHble TeKCTUNnbHble dhacagHble
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KOHCTPYKUWWN, BbINOSTHEHHbIE B MOHOXPOMHOM KOMOPUCTUKE, BbINOSTHAOT POsib
Xanwsm 1M NpekpacHo pudMyoTcsa C  WEWAUHTOBbIMM  3fIEMEHTaMu
MHQPACTPYKTYpbl Nobepexbs (puc. 8).

PucyHok 8. TekcTunbHble bacagbl - HOBbIM OM3aWH-KO4,

30aHne coctouT u3d Tpex 6nokoB, 06beaVHEHHbIX OBYX3TaXHbIM S4P0M
roctenpuMmcTBa C 3anamu npuema rocten, TepMmHanamMmm, 30HaMm Kacc U 30HOU
OTAblXa Ha BTOPOM 3Taxe C BbIXOAOM Ha 3KChnyaTUpyemyr KpoBik Kadoe.
[BYXaTaXHbIn a4MUHUCTPATUBHO-OLITOBOM BIIOK C OTENEM NMPUMbIKAIOT K 54pY C
kacpe Ha nepsom aTtaxe (B/0 AA-O n A-B). bnok otena (/o EE-JIJT n J1-H) -
OAOHO3TaXHbIN C AKCANyaTUpyeMon KpoBren ans suaoBoro o63opa n OTO30H.

B kauecTBe BepTUKarbHbIX KOMMYHUKALMA 3anpoeKTUPOBaHbI JIECTHULbI U
acKkanaTopbl C BbIXOLOM Ha 3KcnsyaTupyemyro Kposnw. BbicoTa aTaxen
coctaBnsieT 4,5 M, OTMeTKa nosia nNepBoro ata)a COOTBETCTBYET YPOBHIO 3eMSU,
OTMeTKa Bepxa KOHCTpykuum 3gaHms +11,500 m. O6was npoTsaKeHHOCTb
dacaga npoekTnpyemoro mopsok3ana coctaensiet — 104,0 M 1 B NpogonbHOM
HanpasneHum — 67,0 m.
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KOHCTpYKTUBHOE  pelleHne 30aHuss —  MOHOJSIUTHO-KapKacHoe B
COOTBETCTBUM C [AEUCTBYIOLWIMMMA HOpPMamMu W nMpasurnamMu U YyCroBUAMU
CTPOUTESNbCTBA, CTEHbI BbINOJSTHEHBI U3 KepaMmnyecknx Ornokos TonwmHon 380
MM.

[na atpuyma NpuHATO peLLeHne BbINOSTHUTb HECYLLNIN KapKac N3 rHyToro
3aMKHYTOro CBapHOro MNpsMOYroSfibHOro npodound: Onsi BEPXHEro U HWXHEro
nosicos — ceyeHnem 140 x 140 x 5, a ansa packocoB — cedeHnem 120 x 80 x 4
cornacHo  CIT  16.13330.2017. O6bEeMHO-NMMAHNPOBOYHOE  peLleHune
npeacTaBneHo Ha pucyHke (puc.9).

AKCcnnvKkaumsa nomeLleHum
MOpBOK3ana

Ne Haumenosakue Nnowage, | Ne Haumenosakue Nnowaae
m2 m?
1 [Xonn 46623 | 22 | Knaposan 17.24
2 | 3an owupanua 28792 | 23 | Mom. AnA MOIOWMX Mawwk 17.24
3 | Oraenenve &CB 196 24 | Kage c 3an0m oxugars 340.16
4 | Neperosopran 163 25 | AsTomarnueckne amepbi | 4.02
xpamerms
5 |Mom. amm  xpawennn| 13.91 26 | AsTomatudeckie  GuneThble | 12.38
3a6biThix Beweit TepmuHansi
6 | Bunernas Kacca 8.66 27 | 3an cosewannit 62.06
7 | Bunetnan kacca MrH 8.66 28 | Kab. HauanbHuka sokaana 17.94
8 | Komnara matep v peberka |  18.73 29 | Kab. flexypHoro no sokaany 17.94
9 | Knaposan  yGopouworo |  3.67 30 | Papmoysen c aukTopckoit 17.94
wHBeHTapA
0| cym 26.24 31 | Nom. cay6el akcnnyatauun 17.94
1| VK 36.96 32 | Mom. ana nepcorana 17.94
12 | Croiika peructpauyn otens | 12.00 33 | Kab. meacecrpol 17.94
13 | 710664 orens 3527 34 | Kommepueckoe nomeujerive 17.94
14 | OpHomecTHbIf Homep 17.94 35 | Nom. Ann xparerna wHeenTapa | 17.94
15 | eyxmecthuii Homep 36.72 36 | CYM 2241
16 | Mom. ann nepcorana 6336 37 YK 2457
17 | Kopnaop 71.99 38 | C/YMMH 12.06
18 | C/Y MTH 12.06 39 | C/YMIH 128
19 [ ¢/yMrH 128 40 | Kopuaop 194.03
20| cym 2632 41 | Bropoii caer 554.94
Ne HaumeHosaHue Mnowaas, | Ne HaumenoBanme Nnowans
m? 2
1 [Xonn 46623 | 22 | Knaposan 17.24
2 | 3an omwpanua 28792 | 23 | Mom. AR MOMWMX MalMH 17.24
3 | Oraenenue ©CB 196 24 | Kade c 3an0m oxugarms 340.16
4 | Neperosophan 163 25 | Astomariueckue wamepsl | 4.02
XpaHeHua
5 | Mom. ana  xpawenns| 13.91 | 26 | Astomarudeckue  Gunerhble | 12.38
3a6biTbix Beuleii TepMuHanb!
6 | bunetnan Kacca 8.66 27 | 3an cosewannit 62.06
7 | Bunetnan racca MrH 8.66 28 | Kab. Hauanbhuka sok3ana 17.94
8 | Komwara matepy v peGenka | 18.73 29 | Kab. flewypHoro no soksany 17.94
9 |Knagosan  yGopouoro |  3.67 30 | Paavoysen c aukTopcKoi 17.94
uHBeHTapA
10 cYM 2624 | 31 | Mom. crywBsl skcnayataumn 17.94
[y X 36.96 | 32 | Mom.ans nepconana 17.94
12 | Croiwa peructpaumn orenss | 12.00 | 33 | Kab. meacectpsi 17.94
13 | 7166w otenn 35.27 34 | Kommepueckoe nomeuenie 17.94
14 | OpHomecTHbI% Homep 17.94 | 35 | Mom.ann xpaHeHns unsenTaps | 17.94
15 | [lsyxmecTHbiii Homep 36.72 36 | C/YM 2241
16 | Nom. Ana nepcorana 6336 | 37 |C/YK 2457
17 | Kopuaop 71.99 38 [ C/YMIH 12.06
18 [ ¢/y MTH 1206 | 39 [C/YMrH 128
19 [ ¢/y MrH 128 40 | Kopuaop 194.03
20 [c/yM 2632 | 41 | Bropoii ceer 554.94

PucyHok 9. O6beMHO-NIaHMPOBOYHOE peLLEHe MOpPBOK3ana
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3aknoyeHue

B xope vccnenoBaHus BbISIBfIEHbI KOYEBLIE acNeKTbl MPOEKTUPOBAHUS
NpUopexxHon MHPACTPYKTYpPbI, NPeasioXKeHa KOHUENUNa Mogenn MapuHbl.

1. KomnnekcHoe npoeKkTUpoBaHne WHGPACTPYKTYPHOrO CcermeHTa
MOPCKOrO  peKpeauMOHHOro  KOMmiekca  Mo3BOMUT  co3gaTb  CeTb
MMOPOTEXHUYECKNX OrpaguTenbHbIX U MpUYasibHbIX COOPYXXEHWUW, 0340POBUTb
Tepputoputo nobepexpsi.

2. MapuHbl CTaHyT BaXXHEUWWMWN TPagOCTPOUTESIbHLIMU aKLEeHTaMu
MHQPACTPYKTYpbl  FrOCTENPUMMCTBA C  OTKPbITbIMM  OBLECTBEHHbLIMA
npocTpaHcTBaMn U1 oObekTamum  cepBuUCHOro  obcnyxueaHua.  [pwu
dopMupoBaHUM  MHAPACTPYKTYPHOrO  Kapkaca Mbl PYKOBOACTBOBaiMUCh
npuHUMNaMn  UOEHTUYHOCTU: couuanbHble OOBEKTbl BCTpauMBalTCA B
co3faBaemMble 3efieHble MNpocTpaHCTBAa C KOMJOPTHLIM KOMMEPYECKUM
Tpaukom ona TYPUCTOB U XKUTESEN.

3. QHeproapdeKkTMBHAA apXUTEKTYpa, COOTBETCTBYHOLLLAA SKOSTOrMYECKUM
N BKOHOMMYECKUM KPUTEPUSIM, CO34aeT AU3anH-Ko4 3CTETUYHOM KOMJGOPTHOW
cpenbl, NogyepkMBas KynbTypHOE, UCTOPUYECKOE M MPpUpoaHoe cBoeobpasune
MecTa.

Peanunsauna KoHuenuun no cosgaHui TYPUCTUYECKOM MHAPACTPYKTYpbI
AXTUHra No3BOSIUT peannsoBaTb CTpaTernio yCTOMYNBOro pasBUTUS PernoHa C
LUMPOKMM OXBaTOM LIENIEBLIX MPYMMN KOHEYHbIX NOTpebuTenen: cosgaHmne HoBbIX
paboymnx MecT, BCECE30HHas 3aHATOCTb B OTPACNsSX CTPOUTESNLCTBA, ObITOBOIO
obcnyxmBaHus, 06LLLECTBEHHOIO NUTAHNS, TYPUHAOYCTPUN.

Cnucok ncnosnb3oBaHHOM NUTEpaTypbl

1. lNeyeHnk M.E. [Mpobnembl 1 apXUTEKTYPHO-rPagoCTPOUTENBbHbIN
noTeHunan pasBuUTUA AXTEHHOM MHAGpacTpykTypbl B Poccun / M.E. TeveHuk //
CTpoutenbcTBo hopMmupoBaHue cpeabl XunsHegeatenbHocTn: ¢b. goknagos 17-
O MeXAyHapoaHOM Hayy.-npakT.KoHd. — M.: MI'CY, 2014. — C.120-126.

2. Waxoea M.E. OcobeHHOCTM (hOpMUPOBaHUS apXUTEKTYPHOW cpeabl
00bEKTOB BOAHO-MApPYCHOro Cnopta M BOAHOIO Typu3amMa B COBPEMEHHbIX
ycnosuax. / W.C. PopguoHosckass, M.E. LWaxosa, C.A. KouepsieB //
Achievementofhighschool: cb6. goknagos 9-om MeXayHapOAHOW Hayu.-npakT.
KOH(.— T.43. Cenbckoe Xxo3aMmcTBo. 3aaHue un apxutektypa. — Codusa. «bsan
MPAL-BIM» OO[. — C.59-67.

3. CotHukoBa O.A., XaneeBa T.C., Kawwupun B.B., bopucos CA. -
KomnnekcHoe dpopmMmpoBaHue pekpeaumoHHbIX 30H Kak (pakTopa yCTOMYMBOro
pa3BUTUSA FOPOACKOro npoctpaHcTBa BopoHexa // IHXeHepHO-CTPOUTESbHbIN
BeCTHUK lNpukacnus. 2022. Ne 3 (41). C. 95-101.

4. MNMeveHunk M.E. MNpegnocbinku co3gaHnsa cMCTeMbl 06BHEKTOB SIXTEHHOIO
obcnyxunsanus B Poccun / N.C. PognoHosckas, M.E. lNeyeHwnk // EBpasnmnckum
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Coto3 YueHbix (ECY). Exemec. HayyHbIn XypHan Ne5 (13)/2014. Y. 6.— M.,
2014.—-C.70-73.

5. CI1463.1325800.2019. 3gaHnsa MOpPCKUX U peYHbIX Bok3anos. [paBuna
npoektupoBaHua. — Beea. 2020.06.03, - M.: MuHcTtpoun P®, 2020. — 69 c;

6. CIl 294.1325800.2017. KoHCTpyKkumMn cTanbHble. [lpaBuna
npoekTupoBaHud. — Beea. 2017.08.07, - M.: MuHcTpon Poccun, 2017. — 158 c;

7. «CnmBOn HOBOM 93Moxu B pas3sutum bantunckoro pervoHa: 06
aKTyanbHOCTM WM  3HayumocTu npoekta ,CaHkT-MNMeTepbypr MapuHa“»
[ONEKTPOHHBLIN pecypc] https://dzen.ru/a/Z0p121EmpV-
fuV1V?ysclid=m5s2c51pqp386486664.

8. «KoHuenuna passuTtusa cety NOPTOB ANA NPUOPENKHOro NaccaXMpPCKoro
coobuweHna npeacraeneHa Ha NMM3O®P-2023 B pasgene 100 cunbHbIX Maen
HOBOrO BpEMEHNY [ONEKTPOHHbLIN pecypc|
https://allmarinas.ru/azovblack/tpost/71zlob4mpl-kontseptsiya-razvitiya-seti-
portov-dlya?ysclid=m5s2efd2vz605987792.

© XaneeBa T.C., 2025
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YK 332.334.4

KyxeneB I''.,

MarucTp,

CaHkT-lNeTepbyprckmin apxXmTeKkTypPHO-CTPOUTENBbHbBIN YHUBEPCUTET,
CaHkTt-lNeTepbypr

PALMOHAIIbHOE UCIMNOJIb3OBAHUN 3EMEJIbHOIO YYACTKA,
PACMOJIOXXEHHOIO B JIEHUHIPALICKOMN OBJIACTU

AHHOTauma. PaccMOTpPeHO MNOHATME pauuoHanbHOrO0 WUCMNOSIb30BaHUSA
3eMernbHOro y4vactka. PaccMOTpeHbl BOMPOCHI BO3MOXHOIMO UCMOSb30BaHUS
3eMerbHOro yyacTka, OCHOBbIBasiCb Ha COLMaribHO-9KOHOMUYECKYIO CTpaTeruto
JNNenuHrpagckon obnactn go 2030 roga. lNpuBeaeH aHanua obecnevyeHHOCTH
panoHa  obbekTamu coumanbHOW NHQPACTPYKTYpbI. PaccmoTpeHb!
anbTepHaTMBHbIE  BapWaHTbl  WUCMOSb30BaHMUSA  3EMESIbHOro  yyacTka.
[MpeanoXxeHbl BapuaHTbl pPauUMOHAanNbHONO UCMNonb3oBaHus. [1pon3BeaeHsbl
pacyeTbl nokasaTtenen 3(PdeKTUBHOIO MUCMONb30BaHUA 3€MENbHOro y4yacTka.
OnpegeneHa CTOMMOCTb 3eMENbHOro yyacTka npu pasnnyHbiX BapuaHTax ero
NCNosb30BaHUSA, ONUMPaACch Ha MeToANYEeCcKne pekomeHgauum no onpeaeneHnio
PbIHOYHOM  CTOMMOCTM  3eMefbHblX  y4acTkoB.  O6ocHoBaH  BbIGoOp
pauUMoOHanbHOro UCNofb30BaHUS 3€MESNbHOMo y4acTKa.

KniouyeBble croBa: 3eMerbHbI Y4acTOK, 3€MIIN HacesEHHbIX MYyHKTOB,
KaTeropuun semersb, Handonee aEKTUBHOE NCMONb30BaHME.

BBegeHue. BaxHOCTb M3y4yaemMoro Bonpoca MCXoguT U3 nyHkta 3.7
«CTpaTternn coumanbHO-3KOHOMUYECKOrO pa3BuTua JleHnHrpagkon obnactu o
2030 rogay. JleHnHrpaackasi obnactb sBNsieTca 04HUM U3 NNOEPOB XKUMULLHOIO
cTpoutenscTea B Poccunckon degepauum n KrnoveBbIM NPUOpUTETOM B chepe
dopmMmnpoBaHUss KOMMOPTHbLIX YCITIOBUA MPOXMBAHUA HACENEHUs SABNAeTcA
NOBbILIEHUST YPOBHA 6raroycTponcTBa U MHPPaCTPYKTypHON obecnevYeHHOCTH
rOPOACKUX N CENbCKUX MOCeneHun 3a cHeT heaeparnibHOro pecypca v YacTHbIN
nHBectmumn [1]. Tak xe HeobxoOuMO OTMETUTb, 3eMefbHble pPecypChbl
COCTaBIAOT OCHOBY LIeNOCTHOCTU N 6asnc passutus noboro rocygapcrea, a
npu nx apPEKTMBHOM U paLMOHanbHOM MCMNOMb30BaHUM ABMISAKOTCHA OLHOW U3
Ba)XXHEMLUMX MPeanocbIsioOK  YCTOMYMBOrO  pasButus. Hapsgy ¢ 3Tum
pauMoHarnbHOe MCMNorb30BaHME N OXpaHa 3eMeSibHbIX pecypcoB — ofHa U3
rmaBHblX 3agavy nwboro obuwectBa. PaunoHanbHoe ©n  3addekTnBHOE
MCMNOJSIb30BaHNIO 3eMNu crnegyeTt paccMmaTtpmBaTb OQHOBPEMEHHO, MOTOMY YTO
OHMN ABMAOTCSA B3aMMO3aBUCUMbIMK (pakTopamMu, CBUAOETENbCTBYOWMMU O
noTeHuwnane 3eMsnu, o ee Ka4yecTBe.
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B pesynbTtate aHanmsza HeobXOAMMO BbIACHUTb, KakoW BapuaHT
MCNONb30BaHNA 3eMeNibHOro ydactka 6Oyaer Havbonee pauMoOHanbHbIM,
OTTankmBasiCb OT COBPEMEHHbIX 3ajay, nocTaBfeHHbIX [lpaBUTENLCTBOM
JleHnHrpagckoun obnactu.

MeToabl nccnepoBaHus. B nccnegoBaHum ncrnonb3oBancs 3KOHOMUKO-
CTaTUCTUYECKUA MEeTO[, KOTOPbIN MO3BONSAET BCECTOPOHHE WCCcrenoBaTb
couManbHO-9KOHOMMYECKME TMpouecChl, npoTekawwme B  HaUMOHaNbHOW
9KOHOMUKE, TaKKe AaHHbIA MeTo UCNOomnb3yeTcsa ANnA aHanm3a 9KOHOMUYECKUX
nokasaTenemu, KOTOpble XapakTepusyoT JoMHaAHCOBO-X0O3ANCTBEHHYHO
neAaTenbHOCTb.

Pe3ynbTaTtbl 1 06CcyXaeHus. ViccnegoBaHne NnpoBoAMIIOCH Ha NpuMepe
3eMernbHOro yvyacTka ¢ kagactpoBbiM HoMepoMm 47:07:0719001:904 nnowagbio
34899 kB.MeTpPOB, pacnosioXXeHHOro B JlIeHnHrpaackon obnactun, BceBonoxckoro
panoHa, aepeBHS [lOpOLWKMHO, ynuua kBapTan 1 C BUOOM paspeLleHHOro
MCNOJSIb30BaHNA MHOIO3TaXKHad Xunas 3actpomnka (puc.l).

SemensHbifi yuacto 47:07:0719001:904 | ] Vi

WUrdopmayus

97 846 675,29 py6

Puc.1 — Nccnegyembinn 06beKT Ha NyBNNYHOM KagacTpPoOBOMW KapTe

CornacHo, [lpaBunam 3emMnenonb3oBaHUA W 3aCTPOMKU  3eMESbHbIN
Yy4aCTOK pacronoXeH B Xnnom 3oHe XK4 [4].

[Mpexae Bcero HeobxooMmo onpenenuTb, OOCTAaTOYHO NN TeppuUTopUs,
npunerawwaas K  3eMenbHOMy  y4yacTky  obecneyeHa  obbekTamu
MHJQPACTPYKTYpPbI, MOCKOSMbKY paunoHanbHOEe OCBOEHMEe M B JalibHeuLlem,
MCMNOSIb30BaHNE 3eMeflbHbIX Y4aCTKOB, OTBEAEHHbIX Mo 3eMiN HaceneHHbIX
NMyYHKTOB BCeLeno HanpasfieHO Ha YOOBMEeTBOPEHME pPasfiMyHbIX HYX[
obulecTBa:  9KOMOMMYECKUX,  KUIULLHBIX,  apPXUTEKTYPHO-3CTETUYECKUX,
9KOHOMUYECKNX U coumarnbHbIX [5].

[Ans onpeneneHna obecne4eHHOCTU panoH 0b6bekTamMu MHAPPACTPYKTYpbI
HeobXoAMMO MCNonb30BaTb akTyarnbHble rPagoCTPOUTENbHbIE HOPMaTUBbI
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pagnycoB obcnyxuBaHna Hacenenus. B CI1 42.13330.2016 ykasaHo, 4TO
MakcumMarnbHbI pagnyc obcnyXXnBaHus HaceneHus cocTasnseT [6]:

JIOIKOTEHLIE 00pazoBaTenbHEIe OPraHH3a i —
1000 m;

[IOMEIMEHAA A1 PH3KYIETYPHO-
037I0POBHATENHHBLIX OpraHmzanaH — 500 u;

—

Puc. 2 - Paguycbl o6cnyXuBaHus.

B xogoe reonpoCTpaHCTBEHHOro aHanu3a 6bI0  BbISBMAEHO, 4TO
paccMaTtpuBaeMblii 3eMerbHbIN Y4acToK U 6nunsnexaiume y4acTkn cBOOOAHbI OT
3acTponkm n He obecne4vvsaloT HeOOXOAMMblE HOPMbI [PagoCTPOUTENBHOIO
pernameHTa, B 3TON CBA3U CTPOMTENBCTBO XWUIMOFO MHOFO3TaXHOro goma 6e3
00a3aTenbHOr0  BKMIOYEHUS  OOBLEKTOB  KOMMEpPYEcKoro  obCrnyXuBaHus
HaceneHuss siBnsieTca HeuenecoobpasHbiM. Ha pucyHke 2 npeacTtaBneHa
bydepHaa 3oHa pagmycom 1000 m.

neuump.mcnoe wocce

MopoLwkuHo

Wiy,
I,
“a

Puc.3 - 6ydepHas 3oHa pagmycom1000 m
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HeobxoaMmMo OTMETUTb, YTO HaceneHue OaHHOro panoHa COoCTaBnsieT
6200 4yenoBek, B 3TON CBSA3M paumoHanbHbIM ncxoas na n.n.1 ,n. 3.7 «Ctpatermn
coumanbHO-3KOHOMUYEcKoro passutus JleHnHrpagkon obnactu go 2030 roga»
OyoeT CTpoUTENbCTBO [OBYX3TAXHONO TOProBOro LIEHTPA C BKKOYEHMEM Kak
NPOAOBOSIbCTBEHHbLIX, TaK N HEMNPOAOBOSILCTBEHHLIX MarasvHOB, TaKXe AaHHas
MECTHOCTb sBRdeTca yAoOHOW Ansi aBTOMOOGUMNCTOB, TaK KakK 3eMesbHbIN
y4acTOK pacnonioXXeH BOOSb KpynHenwewn aBToMobunbHon aptepumn CaHKT-
MeTepbypra — KonbLEBON aBTOMOBUITBEHOM JOPOTH.

Takke OOHMM 3KOHOMUYECKUX MHCTPYMEHTOB SABNSETCA BHEOpeHWe mep
noaaepXkKn Arnsi UHBECTOPOB, peanuaylLwmx NpPoeKkTbl CTPOUTENBCTBA TOProBO-
AEenoBbIX LLEHTPOB, KOTOPbIE MPOEKTUPYIOTCA Ha 6a3e TPaHCMOPTHbLIX Y3r10B.

Takum obpasom, B pesynbTaTe NpPoBeAEHHOro aHanu3a MoXHo BblAennTb
cnefyouine BapmMaHTbl paLnoHanbHOro NCNoMb30BaHUS 3€MESTbHOro yvacTka:

00IECTBEHHO-
MHOTO3TaXKHas JI€TIOBOM IIEHTP
3aCTpOIKa

Puc.4 — BapuaHTbl ncnosnb3oBaHus

[Ana atoro HeobxoaAMMO NPOBEPUTH AAHHbLIN 3E€MESIbHbIN Y4acToK Mo
Kputepusam Hambornee adpdekTMBHOrO wucnonb3oBaHusa. CornacHo [133
ByrpoBckoro  cenbCKOro noceneHusl, a Takke rpagoCcTPOUTENIbHOMO
30HMPOBAHUSA - CTPOUTENBCTBO XWUMOro AOMa U TOProBoro LieHTpa opuamnyeckm
BO3MOXHO.

3emMenbHbI  y4acToKk CBODOAEH OT 3acTpouku, a naHawadpTt He
orpaHn4MBaeT BapuaHTOB ero ncrnonb3oBaHnda. OgHako, cornacHo, BbICOTHOMY
pernaMmeHTy MakcumarbHas BblCOTa 34aHNS He JOrkHa npeBbiwaTtbh 30 MeTpom
OT YPOBHS 3eMMM ANS XKUIbIX JOMOB U 25 METPOB 41151 MHbIX 34aHUN.

Ana BblMMCNEHMS MaKcuManbHOM nnowaan obbekta HeaBMXUMOCTMW,
KOTOPbIA MOXHO pasMecTUTb Ha [daHHOM 3eMefibHOM y4yacTke, TpebyeTtcs
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NnpPoBecTM  pacyeTbl B  cOOTBETCTBMM C  MeCTHbiIMM  HOpMaTUBaMm
rpagocTpouTenbHoro npoektnposaxua [7] (Puc.5).

QO0BeKTEI DIaroycTpoiicTRa V IeIBHEIC
pa3sMepEL, KB.
M/gen.
TInomna K A4 Urp AeTell JOIIKOILHOTO 1 MIaIIIErO 0,7 <*>
MIKOJIBHOTO BO3pacTa
TInoma ki 1718 OTABIXa B3POCIIOTO HaceTeHHI 0,1 <*>
TInona K I 3aHATI H3KYIBTYpOIl 2,0 <F=>
TInomaaKH I X03siICTBEHHBIX Lemeil 02 <¥>
IInomagkn o1 BETYIA cOOaK 0,1 <**>
OTKpEITEIE HAa3eMHBIE CTOSHKH ([IapKOBKH) JIETKOBOTO 8,75 <k
aBTOTpPaHCIIOPTa
O3eneHeHHEIE TEPPHTOPHI 3,5 <cHEERE

Puc.5 — MuHumansHasa obecnevyeHHOCTb obbekTamm b6riaroycTponcTea
npungomoson Tepputopmn MKL.

[Mnowaab, 3aHMMaemMasi OOHUM [OEBATUITAXKHbIM [OOMOM, B CpeaHEM
coctaBngeT 0,34 ra, konuyecTBo KBapTup B gome 134, a nnowanb 3gaHus
8300KB.M, TO €CTb KOJIMYECTBO XXUTENEN B OQHOM OME paBHSeTca 536 YenoBek.
Mcxogs uad aToro nnowaib, 3aHnMmaemas obbektamm 6raroycTponcTaa, 4oSMKHa
coctaBnatb 0,54ra. Ha ocHoBaHUM pacyeTOB MOXHO caenaTb BblBOA, YTO Ha
nccnegyeMom 3eMesSibHOM ydacTKe MOXKHO pa3MecTUTb 3 XXUIbIX MHOrO3TaXHbIX
aoma.

Takke HeobxoaMMO paccumTaTb MakcMmaribHy 0bLecTBEHHO-4ENOBOMO
LEeHTpa, KOTOPbIN MOXHO Pa3MeCcTUTb Ha JaHHOM 3eMeNIbHOM y4YacTKe C y4eToM
nnowagn obbektoB 6naroyctponcTea. lcxoos M3 TOro e HoOpMaTUBHO-
NPaBoOBOro akta MUHMManbHas nnowanb o3eneHeHuns coctaenseT 20% ot
obLen nnowagun, a KomIM4yecTBo MaLLMHO-MECT B cooTBeTcTBUM ¢ N.2.3.36 MHIT]
ANa TOProBbIX LEHTPOB nnowaabio cebiwe 50000 kB.M cocTaBnseT 6 MecT Ha
100 kB.M TOoprosou nnowaaun. M3y4nms TMNoBble NPOEKTbl TOProBbIX LEHTPOB,
MOXHO caenaTb BbiBOA, MNMowadb O3efieHeHUs OOfKHa cocTaBnAaTb 6979,8
KB.M, a nnowadb mawmHo-mecT 17092,5 kB.M. Micxoasa ns aToro MoXHo caenaTb
BbIBO/, YTO AOMYCTMMO CTPOUTENBCTBO ABYX3TAXXHOIO TOProBOro LeHTpa obLuen
Toproson nnowanbto 21,500 kB. M.

[Mocne onpegeneHus nnowaanm oO6bLEKTOB HEABMXMMOCTM Heobxoammo
OUEHUTb OO0XOAHOCTU OaHHbIX BMAOB UCMOSIb30BaHMA 3€MESIbHOro yyacTka u
onpeaennTb ero CTOMMOCTb.

[MockonNbKY AaHHbIA 3eMeSibHbIA Y4acToOK B HacTosllee Bpemsi cBoboneH
OT 3acCTpPOMKW, HO npegnonaraeTca ero Ucnosib3oBaHMe Onsi CTPOUTENbCTBA
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oObeKkTa KOMMEpPYECKOW HeOBMXUMOCTW, OCHOBHAs LUeflb KOTOporo —
n3srieyeHne npubbinNM Ha MPOTSKEHUN CPOKA €ro 3KOHOMMUYECKOM >KU3HW,
ornpegeneHne CTOMMOCTM Takoro obbekTa HeobxXxoaAnMoO NPOBOAUTL HA OCHOBE
AOXOOHOro noaxoga, NnyTemM mertoda ocTaTtka, UCMoSib3yeMOro npu oLeHKe Kak
3aCTPOEHHbIX, TaK W HEe3aCTPOEHHbIX 3eMelbHbIX YydacTkoB. OCHOBHbLIM
yCrnoBueM npuMeHeHus MeToaa SBAgeTCs BO3MOXHOCTb 3aCTPOUKM 3eMESTbHOro
yvyacTka ynydweHusaMmn, npuHocawmmm goxod. [lNpu atomM KO3 PULNEHTDI
Kanutanu3aumm ans 3g4aHun 1M 3eMnn He pasHbl. CornacHo npuHumny
OCTaTOYHOW NPOAYKTUBHOCTM 3EMNU 34aHUSIM, PACMOSNIOXEHHbIM Ha 3E€MENbHOM
y4yacTke, OTAaeTcsa NpUopuTeT Npu pacnpeneneHn goxoaa. [loxon, KOTOpbIN
ocCTancs nocrne MnoKpbITUSE BCEX PacXOdoB Ha WHble (PaKTOpbl, OTHOCUTCS K
3emne. [8] PacuyeTbl N0 npeanonaraeMblM BapmaHTam npusegeHbl B Tabnuue 1.

Tabnuua 1
OueHka anbTepHaTMB UCMNOSIb30BaHUS 3EMESNbHOMo y4acTKa No KpUTepuro
MaKCMManbHOM NPOOYKTUBHOCTU

[MokasaTenb 1 BapuaHT 2 BapuaHT
( >Knnon gom) | ( ObLiecTBeHHO-
AENOBOW LIEHTP)
CTonmocTb cTponTenbcTBa 0b6bekTa, MiH 996, 000 645,00
pybnen
[MoTeHumManbHbIN BanoBbIM A0X04, MINH pybnen 3 984,00 10 800,00
KoadhdpmumeHT notepu 4oxXo40B OT HEOOIrPY3KU 0,15 0,30
[lencTBUTENBbHbLIN BanoBbIW JOX04, MIH 3 386,45 7 560,00
pybnen
JKcnnyaTaunoHHble pacxobl, MIH pybnen - 516,00
UncTbIN onepaunoHHbIM 4oXo4, MiH pybnen 3 386,45 7 044,00
[loxon NpuxoasaLmnmncs Ha ynyyleHus, MiH 184,06 119,20
pybnewn
[loxon npuxogdawmnmncsa Ha saeMernbHbIN y4acTka, 3 298,22 6 924,80
MIH pybnen
CTOMMOCTbL 3eMESIbHOro yyacTka, MITH pybnen 26 858,48 51 370,95

Ncxoga un3 nonyveHHbIX pes3ynbTaToB, MOXHO cAenaTtb BbIBOA, 4TO
pauMoHanbHbIM Ha [OaHHOM 3eMeflbHOM Yy4yacTke OyaeT CTpouUTenbCTBO
00LLEeCcTBEHHO-OENOBOrO LeHTpa.

Mo nToram nccnegoBaHMs NonyveHbl cnegyowme pesynbrarhbi:

- npoBedeH TreouMHMOPMALMOHHbLIA aHanuM3, B XO04e KOTOporo Obinu
onpegeneHbl pagnycbl obecnevyeHHOCTU parnoHa obbekTamu couuranbHOM

NHPaCTPYKTYpPHI;
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- paccMOTpeHbl BapuaHTbl paunMoHanNbHOro MCNosb30BaHUS 3EMESNbHOro
y4yacTKa;

- NpousBefeHbl pacyeTbl NokasaTenen 3agdPEKTUBHONO MCNOSb30BaHUS
3eMernbHOro y4acTKa;

- onpegeneHa CTOMMOCTb 3EMENbHOro y4actka npu pasfnyHbIX
BapuaHTax ero Ucrnonb3oBaHus, ONUMpasiCb Ha MeETOANYECKME PEKOMEHAALNM NO
onpeaeneHnto PbIHOYHOM CTOMMOCTM 3EMENbHbLIX Y4aCTKOB.

- obocHoBaH BbLIGOP pauUMOHANbHOrO WCMOML30BaHUSA 3EMESIbHOMO
yyacTka.

Mcxoas v3 BbllecKkasaHHOro, MOXHO caenaTb crneaylwmnn BbiBod: oba
paccmaTpvBaeMblX BapuaHTa MCMNOMb30BaHUS SBMSOTCA paunoOHanbHbIM U
OoTBeYalT cTpaTernm coumanbHO-9KOHOMUYECKOro pasBuTtus JleHnHrpagckom
obnactn go 2023 roga, HO B X04€ OLEHKM 3EMESIbHOMO y4YacTka Nno KpUTepusam
9(PPEKTMBHOIO  UCMNOMb30BaHUSA ObiNO  BLISIBIIEHO, 4YTO CTPOMTENLCTBO
00LLEeCcTBEHHO-AENOBOrO LeHTpa npuHeceT 60MblUMA 3KOHOMUYECKUI 3AEKT,
NMOCKOSbKY CTOMMOCTb 3€MEfbHOro y4YacTka npu JaHHOM BUAE MUCMNOSIb30BaHUSA
Bbllwe. Takke BbIOOP [OaHHOrO BapuaHTa CTpouTenbCTBa nNpuMBEOEeT K
YINyJLEHNIO TOPOACKOW cpedbl WM ee MNpuBReEKaTenbHOCTU, ANS rpaxaaH,
YBESMYMUT KONMUYECTBO paboymx MECT, YTO MO3BOSNUT obecneuntb 3aHATOCTb
HaceneHnss u MNOBLICUT KOMMOPTHOCTb T[OPOACKOM Ccpedbl B paMKax
depepansbHoro npoekra «PopmmpoBaHne KOMGOPTHOM ropoackon cpebi». B
pesyrnbTaTte 4ero BHeceT CBOW Bkrag B 3 aTtan peanusaumm CTparternu
JleHnHrpaackon obnactu.
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