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YK 37.012:33+51
INPUMEHEHUE MATEMATHUYECKHUX 3HAHHU B N3YUYEHUH
9KOHOMUWYECKUX JUCHUIIJINH
Axuesa Hunapa Munnaxmemosna,
npenooasamenb CneyuarbHblx OUCYUNTIUH
TAIIOY Ygumckuii konnedxi cmamucmuxu,
UHGDOPMAMUKU U BLIYUCTUMETILHOU MEXHUKU,
2. Yoha, Pecnybnuxa bawxopmocman

AHHOTaHI/Iﬂ. B ocHoBe HN3YyUCHHUS BCCX JKOHOMHUYCCKUX IMUCHHUILIMH JICKHUT
MAaTEMATUKaA, TOYHCC 3HAHHC W IIPUMCHCHHC MATCMATHYCCKHX IIPUCMOB. B crartne
pacCMaTpuBacTCA BO3MOXHOCTH PCHICHHUA OJSKOHOMHYCCKHX 3aJad IIOCPCACTBOM
MAaTCMaTHYCCKHUX MCTOOOB.

KirwueBble cjoBa: MaTeéMaTuKa, MaTCMAaTHUYCCKHUC IIPUCMbI, DKOHOMHYCCKHC
3aa4u, MATCMATHICCKOC MOACIUPOBAHNC

«Mamemamuxy yoice 3amem HYIHCHO U3Y4amo,
4mo OHA YM 8 NOPSAOOK NPUBOOUNT
M.B. JlomoHOCOB

BrIMyCKHUKN KOJUIE)Ka SKOHOMUYECKUX CHEIUaTIbHOCTEH JOJKHBI BIAJCTh
HaBbIKAMU M HMMETh ONBIT B HCIOJb30BAaHUU HCTOYHHUKOB HKOHOMHUYECKOM
nH(popMaIuu, «4TeHUN» OallaHca U COMYTCTBYIOLIEH OTYETHOCTH, pacUeTe U aHATIU3E
OCHOBHBIX YKOHOMHUYECKHX TOKazaTejaed paboThl mpennpusatus (Gupmbl), OIEHKE
(UHAHCOBOTO COCTOSIHHSI TPEIINPHUSATHS, €ro JMKBUIHOCTH, IJIATEKECTIOCOOHOCTH,
KPEIUTOCTIOCOOHOCTH. BBITIONTHEHHE BCEX BBINMICTIEPEYUCICHHBIX 3a7a4 0a3upyercs
HE TOJNBKO HA 3HAHUAX TaKUX JHUCHUIUIMH, Kak «MHKpPOIKOHOMUKAY,
«byxrantepckuii yuer», « OUHAHCHI U KPEIUT.

B ocHOBe H3ydyeHUsI BCEX SPKOHOMHYECKHX IUCHUIUIMH JIEKUT MaTeMaTuKa,
TOYHEE 3HAHWE U NMPUMEHEHHE MATEeMaTUYECKUX MPUEMOB, TAaKUX KaK: TEOPHs WIp,
AKOHOMETpUSI, ONTUMHU3AIMSA, MATEMAaTHUYECKOE MOJCTUPOBaHUs, apuPMeTHKa HU
anrebpa, apudMEeTHUYECKUE U TeOMETPUYECKHE MPOrpPeccCur, KOMOUHATOPHKA,
reoMeTpusi, JIOTMKAa, TEOpUs BEPOATHOCTEM, MaremMaThyecKass CTaTUCTUKA
[2, c. 417-418].

Kakue  maremarnueckue  MpUEMbl  MPUMEHSIOTCS  NPU  U3YUYCHUH
SKOHOMHUYECKUX JUCUMIUIMH? BBIOOp 3aBHCHUT OT MOCTaBJICHHOM 3aJayM.
ApudmeTrrka u airedpa MPUMEHSIOTCS ISl SdKOHOMUYECKUX Pacu€TOB, CBSI3aHHBIX C
ONpENIeICHUEM JOJIe, TMPOLUEHTOB MAaTEpPHANbHBIX PECYpPCOB, COCTaBIECHUEM
MPOTIOPINH, CYETOM JICHET, BBIYMCICHUEM MPUOBLIN, HAJOTOB, PEHTAOCIBHOCTH U
T.IL.

B pamkax usyuenus aucummuiiabl OI1.02 «OkxoHOMHMKA OpraHu3alvuy MpU
pEIICHNH MPaKTHYEeCKUX 3aaad mo pazaeny «lIpeanpusitue xkak 0OBEKT U CyOBEKT
MPEANPUHUMATEIIBCKON IESITEIbHOCTHY Mbl IPUMEHSEM TEOPHUIO UTP, YTO MO3BOJISIET
CMOJICITUPOBATh MOBEJCHNE YYACTHUKOB PBIHKA B YCJIOBHSIX HEOIPEIACICHHOCTH U
KOHKypeHIuu [2, c. 347-350].

HeBo3MOXXHO MpencTaBUTh U3YYEHHE HKOHOMMUYECKUX JUCIHUIUIMH 03
aHajnM3a SKOHOMHUYECKUX JaHHBIX. OLEHUTh SKOHOMHYECKHE MOJIENIH, MPOBEPUTH
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TUIIOTE3bI, MPOAHAIU3UPOBATh B3aUMOCBSI3H MEXKY Pa3IU4YHBIMU 3KOHOMHUYECKHUMU
MEPEMEHHBIMU  HaM  TOMOXET CHHTE3 MPUMEHEHHUS MaTEeMaTHYEeCKUX U
CTaTUCTUYECKUX METOOB.

Jlnst  oOmiecTBa W TPOM3BOJCTBA BcerAa OyneT akTyalbHa Mpoliema
OTPaHUYEHHBIX PECYPCOB.

Pemiast keiic-3ajjanusi M0 3KOHOMHUYECKUM JUCHUIUIMHAM, CTYACHTBHI ydaTcs
IJIAHUPOBATh MPOU3BOJCTBEHHBIN MPOLIECC, PACCUUTHIBATH U3JACPKKU MPOU3BOJICTBA
U oOpalieHusi, OlLICHHUBAaTh HEOOXOAMMBIA IITAT PAOOTHUKOB, OMPEACNATH pa3Mep
3apabOTHOM TUIaThl, HAYUCIATh U OTYUCIATH HAJOTH, BKJIAJbIBATh MHBECTUIIMU B
paznuuHbie cdepbl SKOHOMUKM M T.J. Bce BbllienepedyncieHHOe HEMBICIUMO
OCYUIECTBUTH 0€3 ONTUMU3ALUU — OUCKA HAWITYUYIIUX PEIICHUH NMPU OrpaHUYEHHBIX
pecypceax [2, c. 400-402].

MaremaTnyeckass CTaTHCTMKA KAaK MaTEMaTHUYECKUW TPHEM OCBaMBAETCS
00y4aroIMMUCS B MPOLIECCE MOJATOTOBKH K MyOJMYHBIM BBICTYIUICHUSIM Ha HAy4YHO-
MPAKTUYECKUX KOH(PEPEHIUAX, BBIOJIHEHUS KYPCOBBIX M JUIUIOMHBIX pabOT WIH
coobuieHnii mo TemaMm. HMHpopmanuio HeoOXoauMo cobparb, 00paboTarh u
MIPOaHAIU3UPOBATH CTATUCTUYECKUE MaTepralsl [2, ¢. 266-267].

HeBo3moxHo oOoiitrch u 0e3 noruku. Mcmons3ys €€, MOYKHO OLICHHTb
SKOHOMHMYECKYIO CHUTyallUl0 C TOYKH 3PEHHUSI MCTUHHOCTH WM JIOKHOCTH
HCIONB3yeMoi uHpoOpMaIuy, pa3oopaThCs B 3allyTaHHBIX OOCTOSITEILCTBaX, HAUTH
PalMOHAIIBHBIN BBIXOJ U3 3aTPYIHUTEIBHOTO MOJIOKEHUS.

[Ipu pemennn npaktuyeckux 3aaad mo OI1.09 DxoHoMuyeckuil aHaIN3 4acTo
OPUMEHSIOTCST  apu(PMETHUYECKHE UM TEeOMETPUYECKHE TMPOTPECCHH, KOTOpbIe
MO3BOJIAIOT BECTU PACUYEThI, CBSI3aHHBIE C TOCJIEIOBATEIBHOCTIMUA 3KOHOMUYECKHUX
nokasaresieil 1 00bEKTOB.

B pamkax umsyuenus cryjaeHtamu crenuanbHocTH 38.02.03 «OnepanuoHHas
nearenbHocTh B Joructuke» MJIK 03.02 «OreHka MHBECTULIMOHHBIX MPOEKTOB B
JIOTUCTUYECKOM CHCTEME» BBIMIOJHSAIOTCS KEWChl MO YIpaBleHUIO MopTdensimu
nnBectunuid. [lpumenenne moaeneit «MapkoBuIilay, METOJIOB MAIlIMHHOTO O0y4YEHUS,
METOJI0OB (DaKTOPHOTO aHajduM3a MpPH PEIICHUH KeWc-3aJlaHuii MO YIPaBJICHUIO
nopTdensiMi WHBECTUIIUN MO3BOJISIET OOYYaIOIIMMCS OMNPEIETUTh ONTUMAaTbHOE
COOTHOILICHHE AaKTUBOB B TMOpTQese, CHpOrHO3UPOBATH JIOXOJHOCTh AKTHBOB H
ONTHUMHU3UPOBATh MHBECTULIMOHHBIN nopTdens [1; 2, ¢. 293-294].

Ha ocHOBaHMM BCEro BBIIIECKA3aHHOTO MOKHO CHENaTh BBIBOA O TOM, YTO
MaTeMaThka W DKOHOMHKA JIB€ OJIM3KWE NPYT APYTYy HayKh. B3auMOCBS3b MEXKITY
ATUMHM HAayKaMH, POJIb MAaTE€MaTUYECKUX METOJOB B aHAIN3€ SKOHOMHYECKUX
MpoIeccoB, OOBEKTOB W  SBICHUNW  HEOCHOpHUMAa. 3a  HCIOJh30BaHHUEM
ONTHUMH3AIMOHHBIX METOJIOB B YMIPABJICHUH SKOHOMUKOW Oymyliee, 4TO B IEIOM
Oyner crmocoOCTBOBaTh JyUIIEMYy HCIOIB30BAHMS PECYPCOB, TMOBBIIICHUIO POCTa
HAIIMOHAJILHOTO JI0X0/1a, )KU3HEHHOT'0 YPOBHS U KAUECTBA KU3HU HACEJICHUS CTPaHBI.

Cnucox numepamypo:
1. Axyynnanos FO.K. Ocnogvl oyenxu ypoeus pazeumusi skoHomuxu peeuona / FO.K.

Axuynnanos, A.M. Myxameodwvapos. — Ypa: Hzoamenvcmeso «l unemy, 2014. — 120 c¢. — ISBN
978-5-88185-174-3.
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YK 621
NHHOBALMOHHBIE TEXHOJIOI'MA B QHEPI'ETHUKE: BJIUSAHUE HA
YCTOUYUBOE PA3BUTHE PETHOHOB
Axuynnanos Unvnyp Onezosuu,
mazucmpanm 2-20 kypca @I'BOY BO bawkupckuu I'AY,
Pecnybonuka bawkopmocman, Poccus

AnHoTamusi. B crathe paccMaTpuBarOTCS WHHOBAIMOHHBIC TEXHOJIOTHH B
OHEPTeTUKE W WX BIMSHHUE HA YCTOMYMBOE PA3BUTHE PETHOHOB. AKTYyaJbHOCTb TEMBI
00ycloBJIeHa HEOOXOJUMOCTBIO TMepexofa K JKOJOTMYECKH YUCTHIM HCTOYHHKAM
sHEeprud U I(PPEKTUBHOMY UCIOJB30BaHUIO pecypcoB. llenp pabGotel —
IPOAHATU3UPOBATh CYIIECTBYIOIIME TEXHOJOTMM M HX BKIAJ B YCTOMYHMBOE
pa3BuTHE. BBIBOABI TMOKa3bIBAIOT, YTO BHEAPEHHWE WHHOBAIMA CIOCOOCTBYET
HKOHOMHUYECKOMY POCTY U YJYUIIIEHUIO Ka4eCTBa )KMU3HU B PETUOHAX.

KiroueBble ci10Ba: HHHOBAIIUM, SHEPTETUKA, YCTOWYUBOE Pa3BUTHE, PETHOHBI,
TEXHOJIOTUH.

CoBpeMEHHBIE BBI30OBBI, CBSI3aHHBIE C M3MEHEHHEM KIIMMATa, HCTOIIEHHEM
MPUPOJHBIX PECYPCOB U PACTYIIMM NOTPEOJICHUEM DHEPTUU, TPEOYIOT OT PErMOHOB
BHEJPEHUS] MHHOBALIMOHHBIX TEXHOJOTHM B JHEPTETUYECKUN CEKTOpP. Y CTOMYHMBOE
pa3BUTHE  PErMOHOB  HEBO3MOXXHO  0e3  3(PQPEeKTHBHOrO  HCMOIb30BAHUS
aNbTEPHATUBHBIX  HWCTOYHHUKOB  DHEPrMM W TMOBBILIEHUS  JHEPreTUYECKOU
s¢pextuBHOCTH. B ycnoBusx rino0anu3alvv M KOHKYPEHLIMM Ha PBIHKE 3HEPIUH,
PErvOHbl JOJDKHBI aJalTUPOBATBCS K HOBBIM TEXHOJIOTHSIM, YTOOBI OOECHEYMTH
DKOHOMMYECKUW POCT U YJIYUIIUTh KAYE€CTBO KM3HU HACEIICHMUS.

B o5Toi CBA3M 1A aHanu3a BIMSHUS WHHOBALIMOHHBIX TEXHOJOTWM Ha
YCTOMYMBOE PA3BUTUE PETHOHOB HCIIOJIB30BAJIUCh B XOAEC MWCCIENOBAaHUSA HaMHU
caeayromue MeTosl [1]:

1. AHanu3 nuTepaTypbl — HU3Y4YEHHE CYIIECTBYIOIIMX HCCIENOBAHUM U
myOJUKaIHii 10 TeME.

2. CpaBHHTENBHBIN aHAIW3 — COIOCTABJICHUE PA3JIMYHBIX PErHOHOB,
BHEJIPUBIINX HHHOBALIMOHHBIE TEXHOJIOTUH.

3. Kelic-ctanum — wuccnegoBaHue JIydIIMX MPAKTUK M3 POCCHUUCKOMN
JENUCTBUTEIBLHOCTH, T/I€ OBbLIM YCHENIHO peaii30BaHbl MHHOBAIMOHHBIE PEILICHUS B
DHEPIeTHKE.

PaccMoTpyuM KOPOTKO JIydlllM€ MPaKTUKXA U3 POCCHUMCKOM JEMCTBUTEIBLHOCTHU
[2; 3].

1. Conneunble anektpoctanunu B Kpeimy. B mocnennue roast B Kpeimy
AKTHUBHO pAa3BUBAIOTCS COJIHEYHBIE 3JIEKTPOCTAHLUMHU. OJTO MO3BOJSET HE TOJBKO
CHU3UTH 3aBUCUMOCTb OT TPAAUIIMOHHBIX UCTOYHUKOB YHEPTUH, HO U CO31ATh HOBBIE
paboune MecTta. BHeapeHue CONHEYHBIX TEXHOJOTHH CIOCOOCTBYET CHHKEHUIO
YIJIEPOJAHOTO CJeAa U YJIyUIIEHUIO dKOJIOIMYECKON CUTYallud B PETUOHE.



2. TeorepmanbHas sHeprus B Kamuarckom kpae. [lanHblil pernon o6nanaer
3HAYUTETHLHBIMU TE€OTEPMAJIbHBIMU PECypcaMu, KOTOPHIE HCIOIB3YIOTCS IS
BBIPAaOOTKH DJEKTPOSHEPruu U TemmocHaOxkeHus. [IpoekTsl 1o pa3paboTke
reoTepMaIbHBIX MCTOYHUKOB IOMOTAIOT HE TOJBKO OOECIEYUTh PETUOHBI YUCTOU
DHEPTUECH, HO M COKPATUTh 3aTPAThl HA UMITOPT YTJIEBOIOPOIOB.

3. OHeprodppexkTuBHBIC TEXHOJOTHMH B MPOMBIIIICHHOCTH. B  psae
POCCHIMCKMX  PETHOHOB  BHEAPSIIOTCS  DJHEpProcOeperalmmme TEXHOJOTHMH  Ha
npeanpusatuax. Hanpumep, nMcrnonb3oBaHWE CUCTEM aBTOMATH3AIlMU U YIPaBICHUS
SHEPrUer MO3BOJISAET 3HAUYUTENIHO COKpPATUTh MOTPEOJICHHE PEeCypcoB M CHU3UTH
3aTpaThl HA MPOU3BOJCTBO.

4.  Pa3BuTHe 3JIEKTPOMOOWJILHOTO TpaHcHopTa. B KpymHbIX Tropoaax
Poccun, takux kak MockBa u Cankr-IlerepOypr, akTHBHO pa3BUBAIOTCS
UHGPACTPYKTypa JUIsl DJIEKTPOMOOMIICH. DTO CHOCOOCTBYET HE TOJIBKO CHUKEHUIO
3arpsA3HEHUs] BO3/yXa, HO U CO3JJaHUI0 HOBBIX OM3HECOB B 00JIACTH OOCTY>KMBaHUS
AIEKTPOMOOMIIEH U 3aps/IHBIX CTaHLIUM.

WTak, ”HHOBAIIMOHHBIE TEXHOJOTHH B SHEPTCTHKE UTPAIOT KIIOYEBYIO POJIb B
JTOCTIDKCHUH YCTOMYMBOTO pAa3BUTHSA PETHOHOB. BHeapeHne ambTepHATHBHBIX
MCTOYHMKOB DJHEPrUH, TAaKWX KaK COJHEYHAs M TeOTepMalbHAs, a TaKkKe
9HEProd(HEKTUBHBIC PEIICHUS B MPOMBIIUICHHOCTH M TPAHCIOPTE, CIIOCOOCTBYET
YKOHOMHUYECKOMY POCTY, CO3JIaHHI0 PabOYMX MECT W YJIYYIICHHUIO KadeCcTBa KU3HH
HaceneHus. [lpumepsl W3 POCCHICKON JEHCTBUTENHHOCTH IMOKa3bIBAIOT, YTO
YCTOWYMBOE pa3BUTHE BO3MOXHO TIPU YCIOBUU AKTHUBHOTO BHEIPEHUS HOBBIX
TeXHooTHul [4].

Takum o0pa3om, yCTOWYMBOE Pa3BUTHE PETHOHOB HEBO3MOXKHO 0€3 BHEIPECHHUS
WHHOBAIMOHHBIX TEXHOJIOTUI B OJHEpPreTudeckoM cekrtope. Poccus, o6Onanas
OTPOMHBIM TMOTEHIIMAJIOM JJISi HMCIOJB30BAHUS AQJIBTEPHATUBHBIX HCTOYHUKOB
SHEPTHH, JODKHA aKTHBHEE Pa3BUBATh W BHEAPATH COBPEMEHHBIC PEIICHHS B ATOM
o0yacTu. DTO HE TOJBKO TMOMOXET JOCTHYD DKOJOTHYCCKUX IIeJield, HO M CTaHEeT
OCHOBOHW JIJIT YKOHOMHYECKOTO POCTa W TOBBIMICHUS KAadyeCTBa >KU3HU HACCIICHHUS.

NuHoBamu B DJHEPreTMKE — O5TO HE MPOCTO TPEHA, a HEOOXOAMMOCTH s
oOecreyeHust yCTOUYUBOro Oy IyIIero.
Cnucok numepamypeot:
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YK 621
IJIEKTPOOHEPI'ETUKA B PECITYBJIMKE BAIIKOPTOCTAH:
TEKYUIUE TEHAEHIUU U ITEPCIIEKTUBBI PABBUTUSI
Axuynnanos Unvnyp Onezosuu,
mazucmpanm 2-20 kypca @I'BOY BO bawkupckuu I'AY,
Pecnybnuxa bawkopmocman, Poccus

AnHoTaumsi. B cratbe  paccMaTpuBalOTCSt  KIIIOUEBBIE  ACTHEKThI
aneKTpodHepreTuku B PecnyOnuke bamkoprocTaH, BKIIIOYash TEKYIIEE COCTOSHHUE,
OCHOBHBIC MPEINPUATHSI, UHHOBAIIMOHHBIE TEXHOJOTUU M TMEPCHEKTUBBI PAa3BUTHS.
AHanu3upyeTcsi posib AMEKTPOIHEPIETUKU B YKOHOMUKE PETrHOHA W €€ BIMSHHUE Ha
YCTOWYMBOE Pa3BUTHE.

KiroueBble ciioBa: 3JIEKTPOIHEPTETUKA, YCTOMYMBOE pa3BUTHE, WHHOBAIUHU,
AHEpreTuyeckasi 0e30MacHOCTb.

PecnyOnuka bamkoproctaH — OJUH W3 3HA4YUMBIX peruoHoB Poccuu,
oOJaaromuil pa3BUTBIMUA SHEPTreTUYECKUMU pecypcaMu. DIEKTPOIHEPTeTUKA UTPAET
KJIIOYEBYI0 pOJIb B O3KOHOMHKE pEruoHa, oOecneunBasi NOTPEOHOCTH  Kak
MPOMBIIUIEHHOCTH, TAaK M HaceleHua. B mocienHue T1oapl B pecnyOsuke
HaOMroAaeTcss  TEHJIEHUMS K  BHEIPEHUI0O  WHHOBALMOHHBIX  TEXHOJIOTHUH,
HaIlpaBJIEHHBIX HA MOBBIIIEHWE 3(PPEKTUBHOCTH U YCTOMYMBOCTU SHEPreTHUYECKUX
CHUCTEM.

B ycnoBusix riiodaibHbIX U3MEHEHHI KJIMMaTa U HEOOXOAUMOCTH NIEpexo1a Ha
yCTOMYMBBIE HCTOYHHMKM 3Hepruu, PecnyOmmka bamkoproctaH CTalKUBaeTcsl ¢
BbI30BaMH, TpeOYIOIIMMHU  afanTallid W  MOJEPHHU3ALMU  CYIIECTBYIOLIMX
DHEPreTUYECKUX  CUCTEM.  VIHHOBAalMOHHBIE  MOAXOABI K  YIIPABJICHUIO
SHEpropecypcamMi CTAHOBSTCS BaXHBIMH JUIsI OOECHEYEHHUs OSHEpPreTU4ecKou
0€30MMacCHOCTH U YCTOMYMBOIO Pa3BUTHS PErHOHA.

Jlis uccnenoBaHUsl KCIIOJIB30BAHBI JAaHHbIE U3 O(QUIUANBbHBIX HMCTOYHUKOB,
BKJIOYast oT4yeThl MuHucTepcTBa sHepreTuku PecnyOonuku bamkoprocTtaH, a Takxke
CTaTUCTUYECKUE JaHHbIE [0 TMPOU3BOJACTBY U MOTPEOJIEHUIO AJIEKTPOIHEPTHH.
IIpoBeneH aHaNINW3 CYIIECTBYIOIIMX TEXHOJOITMM W NPAKTHK, IPUMEHSEMBIX B
DHEPreTUYECKOM CEKTOPE PETUOHA.

DneKTpodHepreTuyeckas cucteMa bamkoproctaHa BKIOYaeT B ce0s
HECKOJIbKO KPYIHBIX TE€HEpUPYIOIIMX KOMMAaHUM, Takux Kak «bamkupckas
reHepupyronias Komnanus» 1 «TernoanekrpoueHTpainy. OCHOBHBIMU UCTOYHUKAMU
AIIEKTPOIHEPTUHU SABIISIOTCS TEIJIOBBIE AJIEKTPOCTAHIIMH, pabOTAIOLIUE Ha YIJIE U Ta3e,
a Tak)Ke THAPO3JIEKTPOCTaHIMU. B mocieqHue roasl Ha0M0AaeTCsl YBEITUUYEHUE 0N
BO300HOBJISIEMBIX HCTOYHUKOB SHEPrUM, TaKWX KaK COJIHEYHbIE U BETPOBBIC
AIEKTPOCTAHLIUH.

PecnyOnuka  bamkoproctan, oOjanas  3HAUMTEIbHBIMU  MPUPOJHBIMU
pecypcaMy, aKTMBHO Pa3BUBAET CBOIO JJIEKTPOIHEPTETUYECKYHO OTPACIb, KOTOpas
UTpaeT KIKYEBYIO pOJib B 00ECIEUEHUN SHEPreTHUEeCKON 0e30MacHOCTH peruoHa U
CTpaHbl B IIEJIOM. OJTOT MPOIECC BKJIOYaeT B ce€0sl Kak TPaJULIMOHHBIC, TaK U
BO300HOBJISIEMbIE HICTOYHUKU SHEPTUH, YTO CIIOCOOCTBYET YCTOMUMBOMY Pa3BUTHIO U
DKOJIOTUH.
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TpaaulMOHHBIE KICTOYHUKHU SHEPIHH PECIyOJIMKU BKIIOYAIOT B ce0sl MOIIIHbIE
YTOJbHBIE U Ta30BbIE ANEKTPOCTAHIIMU, KOTOPHIE OOECIEeYMBAIOT OCHOBHYIO YacTb
ANEKTpodHEepruu B peruoHe. Hawubonee 3HaunmbiMu siBisitoTcs CanmaBaTckas U
Youmckas I'POC, koTopble UrpaloT BaXKHYIO POJIb B HEPTOCHAOKEHUU HE TOJIBKO
pecnyOJIMKH, HO U COCETHUX PErHOHOB. JTU CTaHIMU MOJEPHU3UPYIOTCS C LEJBIO
NOBBIIICHUS A()PEKTUBHOCTH UM  CHWKEHHS HETaTHBHOTO  BO3JCHCTBUS  Ha
OKPY’KAIOILyI0 Cpeny.

Bozo6HoBisiembie ucrounuku sueprun (BUD)B nmocnennue roapl pecnyoinka
TaK)K€ aKTUBHO BHEAPSET, TAaKHE KAK COJHEYHas W BeTpoBas sHepreruka. B 2020
rogy ObUIO 3amylIeHO HECKOJBKO COJIHEUHBIX AJIEKTPOCTAHLUN, KOTOpHIE
3HAUUTENBHO YyBenuuwin noiao BWD B sHepreruueckoM OanaHce peruoHa.
Hanpumep, comHeuHas 35eKTpOCTaHIMs B pailone ropoaa CrepiauTaMak crajia OqHOM
U3 KpynHenmmx B Poccun u JeMOHCTpUPYET BBICOKYIO 3()(hEKTUBHOCTb.

BerposHepreTuueckue MpoeKThl TakKe€ HAUYMHAIOT pa3BUBaThCcs. Berpomapkw,
PAacoJIOKEHHBIE B I0’KHOM YacTH PECIyOJIMKH, UCHOJIb3YIOT OCTOSIHHBIE BETPOBBIC
MOTOKH, YTO TO3BOJISIET 3HAYUTEIBHO YBEJIMYUTH OOBEM BbIpaOAThIBAEMOU
ANEKTPOIHEPTUH. DTH WHULMATHUBBI CHOCOOCTBYIOT HE TOJBKO YBEIMYECHHIO JIOJIH
BUD, HO 1 co31aHNIO HOBBIX pa00YUX MECT.

PecnyOnuka  bamkoprocTaH  aKTHMBHO  BHEAPSIET W HWHHOBALIMOHHBIE
TEXHOJIOTUM B OOJACTH 3JEKTPOIHEPreTHKU. BHeapeHne «yMHbIX ceTei» (Smart
grids) TO3BOJIIET ONTHUMM3UPOBATH PACIPEACIICHUE HIIEKTPOIHEPIUHU, MOBBICUTH
Ha/IeKHOCTD 3JIEKTPOCHAOKEHUS U UHTETPUPOBATh PA3JINYHbIE HCTOUHUKN SHEPTUU B
€IMHYIO CE€Th. JTO OCOOCHHO Ba)KHO B YCIOBMSX yBenuueHus noiau BUD, xoTopsie
TpeOyIOT THMOKOro MOJIXO0Ja K YIPABICHUIO SHEPrOCUCTEMOM. ODTH TEXHOJIOTUU
HO3BOJISIFOT ONTHUMHU3UPOBATh notpebaeHue SHEPIHUH, WHTErPUPOBATh
BO300HOBJISIEMbIE UICTOYHUKH U 00eCrieunBaTh 00Jiee BHICOKHI YPOBEHb HAJICKHOCTU
anekTpocHabxkeHus [1].

Kpome Toro, pecnyOnuka akTUBHO paboOTaeT HaJ MPOEKTaAMH MO XPaHEHHUIO
SHEPIUH, YTO MO3BOJSET CTIAKUBATh MUKU HArPY3KHU U 00ecreurnBaTh CTAOMIBHOCTD
AIEKTPOCHAOKEHUS.

B pecnybnuke peanu3yloTcs MPOEKThl MO MOAEPHU3ALMHU CYIIECTBYIOIIUX
AJIEKTPOCETEN, YTO MO3BOJIACT YIYUIIUTh KaueCTBO OOCITYXKMBaHUS MOTpeOUTENIe u
CHU3UTHh TMOTEPU DIIIEKTpodHepruu. IlpuMepbl yCHEMHbIX MPAKTUK BKIOYAIOT
BHEJPEHUE CHCTEM AaBTOMAaTU3MPOBAHHOIO YYe€Ta DJJEKTPO3HEPIrMU M PA3BUTHE
MHDPACTPYKTYPHI IJIs1 AIEKTpOMOOMIIe [2].

B pamMkax nporpamMmsl 1o pa3BUTHIO BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH B
pecryOirke ObUIO 3amylIeHO HECKOJIBKO COJIHEYHBIX 3JIEKTPOCTAHIMM, KOTOpHIE
CHOCOOCTBYIOT CHHKEHHUIO 3aBUCHUMOCTH OT TPATUIIMOHHBIX MCTOYHHUKOB HEPIUU.
OTU NPOEKTHI HE TOJIBKO CIIOCOOCTBYIOT YIyULICHUIO SKOJIOTUYECKONW CUTYallUU, HO U
CO3/al0T HOBBIE paboyne MecTa B PeruoHe.

Pa3BuTue snekrposHepreTuueckoil otpacnu B PecnyOnuke bamkoproctan
NpeACTaBiIseT CcOo0OM mpuMep YCHEIIHOW HWHTETpalud  TPATUIMOHHBIX U
BO300OHOBJISIEMBIX HMCTOYHUKOB JHEPrUU, a TaKK€ BHEAPEHHUS WHHOBALMOHHBIX
TEXHOJIOTUNA. ITO HE TOJBKO CIOCOOCTBYET AHEPreTUYECKOr 0€30MacHOCTH pPEeTUoHa,
HO M OTBEYAET COBPEMEHHBIM TpeOOBaHUAM YCTOMYMBOTO PA3BUTHUS, UYTO JEJIAET
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pecIyOIuKy MpUMEpOM Il ApYTux peruoHoB Poccun. B nanpHelieM miaHupyeTcs
MPOJOJKEHNE WHBECTULIHM B MOICPHU3ALMIO CYIIECTBYIOIIMX MOIIHOCTEW W
Pa3BUTHE HOBBIX MPOEKTOB, HAITPABJIICHHBIX HA YIYUYIICHUE SKOJIOTUYECKON CUTyallun
Y TOBBIIICHHE KauyeCTBa KU3HU HaceJeHus [3].

B uenom, snektposHepretuka PecnyOnuku bamkoprocTtaH J€MOHCTPHUPYET
YCTOMYMBBIA POCT, OJHAKO [UI JOCTHXKEHUS LEJIEeW YCTOMYMBOIO PAa3BUTHS
HEOOXOJIMMO MPOJOJKATH BHEAPEHHE WHHOBAIMOHHBIX TEXHOJOTHN W yIydllIeHHE
YIIPaBJIECHUS YIHEPTOPECYPCAMHM.

JI71s1 5TOTO cCUMTAaeM HEOOXOIUMBIM:

1. YBenu4WTh HMHBECTHIIMM B TIPOCKTHI IO Pa3BUTHIO BO30OHOBISEMBIX
VICTOYHUKOB DHEPTUH.

2. PasBuBath MHQPACTPYKTYPY JJII YMHBIX CET€H M CHCTEM YIIpaBJICHUS
HHEPTrONOTPEOJICHUEM.

3. IloBbilaTh ypoOBEHb OOpa30BaHUS U OCBEIOMJICHHOCTH HACEJICHUs O
BOXKHOCTH DHEPTOCOEPEIKEHUS U YCTOMUMBOTO PA3BUTHA.

Takum  00pa3oMm, D3JIEKTPOIHEPreTUKAa  SBISETCS BaXXHBIM  (DaKTOpOM
YCTOMYMBOIO Pa3BUTHsSI PETMOHOB, B TOM uucie M PecnyOnuku bamkoprocTaH.
NHHOBanMOHHBIE TOAXOAbl M TEXHOJOTHM CHOCOOHBI 3HAUYUTENBHO YIYYIIUTh
3O PEKTUBHOCTh DHEPreTUUECKUX CHUCTEM U OOECHEUYUTh YCTOMYMBOE pPa3BUTHE
pEruoHa Ha JOJATOCPOYHYIO IIEPCIIEKTUBY.
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—DOI10.35634/2412-9593-2025-35-1-9-16.

3. Haymos C.A. Coz0anue ycrosuii 0isi pazsumusi UHHCEHEPHO20 MbIULIeHUSI HA YPOKAX

ucmopuu / C.A. Haymos // Obpazosanue: mpaouyuu u unnosayuu. — 2024. — Ne 2(45). — C.
4-6.

YK 621
NMHHOBALIMOHHBIE MOAEJIN ®UHAHCHUPOBAHUS ITPOEKTOB B
OBJIACTH JIEKTPUYECTBA U TEIIVIOOHEPT'ETUKHA JJISA
YCTOMYHUBOI'O PABBUTHS PETHOHOB
Axyyananoe Hnonyp Onezosuu,
mazucmpanm 2-2o kypca PI'BOY BO bawxupckuu I'AY,
Pecnybnuxka bawkopmocman, Poccus

AHHOTanus. B crarbe paccMaTpuBarOTCd COBPEMEHHBICE HWHHOBAIMOHHBIC
Mozenu (MHAHCUPOBAHUS MPOEKTOB B 00JIACTH DJICKTPUYECTBA U TETUIOIHEPTETUKH,
HaINpaBJICHHbIC HA YCTOMYMUBOE PA3BUTHE PErMOHOB. OLIEHUBAIOTCS MTPEUMYILIECTBA U
HEIOCTAaTKU  PA3IMYHbIX  MOJAXOAOB, TAaKUX KAk TOCYyJAapCTBEHHO-YaCTHOE
MapTHEPCTBO, KpayadaHIUHT H 3€JIeHble OoOiuranuu. BbIBOABI MOTYEPKUBAIOT
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HEOOXOIMMOCTh alanTaluu (UHAHCOBBIX HHCTPYMEHTOB K CIIEU(pHUKE PErHOHOB IS
TOCTUKEHHSI MAKCUMAITbHOU () (PEeKTUBHOCTH.

KiloueBble  cjoBa:  MHHOBAallMOHHBIE  MOJENH,  (UHAHCUPOBAHHE,
AIIEKTPUYECTBO, TEITNIOIHEPTETHUKA, YCTONUYUBOE Pa3BUTHE

YcTounBOe pa3BUTHE PETMOHOB CTAHOBUTCS OJHOW M3 KIIFOYEBBIX 33/1a4 B
YCIOBUAX TJIOOATBHBIX HW3MEHEHHM KJIMMara W pacTylled 3aBUCHUMOCTH OT
TPAJUIIUOHHBIX WCTOYHUKOB SHEPruu. B 3TOIl CBSI3M Ba)KHBIM ACIEKTOM SIBJISIETCS
(dbuHAHCHPOBaHUE MTPOCKTOB B 00JACTH AJIEKTPUUECTBA M TEIJIOIHEPTETHKHU, KOTOPHIE
CIIOCOOCTBYIOT TMEpexo/ly K BO300OHOBISIEMbIM HCTOYHUKAM 3Hepruun (BUD) u
NOBBIIICHUIO 3HeprodddextuBHOCTU. MHHOBanmoHHBIE MOAENU (UHAHCUPOBAHUS
MOTYT CTaTh KaTaJlM3aTOPOM ISl pEATH3alUH TAKUX TPOECKTOB.

AKTYallbHOCTh T€Mbl OOYCIJIOBJIEHA HEOOXOIUMOCTBIO TOHUCKA 3(PPEKTUBHBIX
pemieHuilt st (UHAHCUPOBAHUSI DHEPreTHUUECKUX TMPOEKTOB, COOTBETCTBYIOIIUX
[EJISIM  YCTOMYMBOTO pa3BUTHS. TpajaMIIMOHHBIE METOJbl (DUHAHCUPOBAHUS YaCTO
OKa3bIBAIOTCS HEJAOCTATOUHBIMHU JUISl peaiu3allud  aMOUIIMO3HBIX  IPOEKTOB,
TpeOYIOUIUX 3HAUYNUTEIbHBIX HHBECTUIIMN U JOJITOCPOUHOIO IJIAHUPOBAaHUS. B CBsI3M C
ATUM HEOOXOJUMO PpPAaCCMOTPETh HOBBIE MOJXOJbI, KOTOPHIE MOTYT OOECIECUUTH
HEOOXOIMMBINA (PUHAHCOBBIN pecypc.

B  nmanHOM  cTathe OPOBEACH  AHAIM3  CYLIECTBYIOIIMX  MOJENEHN
(dbrHaHCUpPOBaHUs, BKJIIOUYAs FOCYIapCTBEHHO-4aCTHOE MapTHEPCTBO, Kpaya(aH uHT,
3eJIeHbIe OOJIUTAIMK U JIPYTHE HHHOBAIIMOHHBIE MOAXObI. MICIIONb30BaHbI IaHHbIE U3
HAyYHBIX MyOJUKAIMI, OTYETOB MEXIyHAPOIHBIX OpPraHU3aluil, a TaKkKe MPUMEpPhI
YCIHEUIHBIX MPOEKTOB U3 Pa3HBbIX PErMOHOB. PaccMOTpPUM JTaHHBIE MTOJIXO/IBI.

[NocynapctBenno-yactHoe maptHepctBo (I'UIl). T'UIl mpencraBiser coOoi
(¢ (PEeKTUBHBIH MEXaHU3M, TO3BOJISIIONINN OOBEIUHUTH PECYPChl U ONBIT Kak
rOCYJIapCTBEHHBIX, TaK M YAaCTHBIX CTPYKTyp. [IpuMepbl ycnemHoro npuMeHEHHUs
'Yl B Poccum m 3a pyOexoM TMOKa3bIBAIOT, YTO TaKHE MPOEKTHI CIOCOOHBI
3HAYUTEIHFHO COKPATUTh BpEeMsl peau3allii U MOBBICUTh KaueCTBO MH(DPPACTPYKTYPHI
[1].

Kpayndanauar kak wmojaenb (QUHAHCUPOBAaHUS TO3BOJISIET TPUBJICKATH
CpeACTBa OT UIMPOKOTO Kpyra HWHBECTOPOB, UYTO OCOOCHHO aKTyajdbHO IS
HEOONBIINX W CPEIHUX MPOEKTOB. DTa MOJAEIb JaeT BO3MOXKHOCTh MECTHBIM
KUTENSIM ~ ydacTBOBaTh B ()MHAHCUPOBAaHWM  MPOEKTOB,  TOBBIMIAS  UX
3aMHTEPECOBAHHOCTD U MOJJIEPKKY.

3eieHple 00JIUTAIIU CTAHOBATCS BCe 00JIee TOMyISPHBIMUA CPEI MHBECTOPOB,
3aMHTEPECOBAHHBIX B (DUMHAHCUPOBAHMM DKOJIOTHYECKH YHCTBIX IPOCKTOB. ITa
MOJIETb TIO3BOJISIET MPHUBIICKATh 3HAYUTENbHBIE CpelcTBa Ha pa3Butne BUD u
9HEprod3(PHEeKTUBHBIX TEXHOJIOTHH.

B Poccumn HabmrogaroTcsi ycrenrHble TpuUMepbl MPUMEHEHNS WHHOBAITMOHHBIX
Mozenel ¢uHaHCHpoBaHUSA. Hampumep, TpPOEKT MO CTPOUTENBCTBY COJHEYHOU
anekTpocTaHu B Pecnybnuke KamMpikusi OblT peaii30BaH C HCIOJb30BAHUEM
['YI1, uTO MO3BONMIIO MPHUBJIEYL KAK TOCYIAPCTBEHHBIE, TAK U YACTHBIC WHBECTUIIMH.
Takke B HEKOTOPBIX PETHOHAX YCIMEIIHO MPUMEHSIOTCS 3€JIe€HbIE OOIuraIuu ajis
(dbrHAaHCUPOBAHUS MPOEKTOB MO MOJICPHU3AIUN TETIIOIHEPTETHUKHU.
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OmuuM W3 TpUMEpPOB  AKTUBHOTO  (DMHAHCUPOBAHUS  BHEJIPEHUS
MHHOBAIlMOHHBIX MoJeNield Takxke sBisgercs PecnyOnuka bamikoprocran, rae
MOIICPKUBAIOTCSI MOJIENH B cepe NEKTPUIECTBA U TEIJIOOHEPTeTHKU. Pernon cran
OTHUM W3 JIUJEPOB MO HCTHoib30Banuio BUD, m mus storo Obumm pa3paboTaHbI
CrielMIbHbIE (DUHAHCOBBIE WHCTPYMEHTHI, BKJIIOYAs MPOrpaMMbl MOAJIEPKKH U
cyOcuaupoBaHusi. OTO TIO3BOJISET HE TOJIBKO TPHUBJIEKATh HWHBECTOPOB, HO U
o0ecreunBaTh YCTOMYNBOE PA3BUTHE YHEPTETHUCCKOU HHDPACTPYKTYPHI.

NHHOBaIMoHHbIE MOJACIM (UHAHCUPOBAHUS MIPAIOT KIIOYEBYIO pOJb B
peanu3aiuyd  IPOCKTOB B O00JaCTH JJIGKTPUYECTBA U TEIJIODHEPTeTHKU  JIS
YCTOMYMBOTO pa3BUTUS pPEerHoHOB. OHHM TO3BOJIAIOT TMPHUBICKATh HEOOXOJAUMBIC
pecypchl, COKpaIlaTh pUCKH U MOBHIIATE 3()PEKTUBHOCTD MPOEKTOB [3].

B aToit cBs3u chopmynupyeM peKOMeHAaIluu, KOTOpble Ha HaIll B3I OyayT
CIIOCOOCTBOBAaTh OOECIICUCHUIO YCTOWYHMBOTO Pa3BUTHS PETHOHOB B 00JIACTH
ANEKTPUYECTBA U TEIUIOIHEPTETUKH [2; 4].

1. Pazpabotate u BHempuTh Oonee ruOkue Mexanusmbl [UII,
aJlanTUPOBAHHBIC K CHEIU(PUKE PETHOHOB.

2. Pacmmputs ucnons3oBaHue KpayadaHAWHTA 1JII MECTHBIX MPOEKTOB,
[MOBBIIIAS BOBJICYCHHOCTh HACEIICHUS.

3. [TognepxuBaTh BBITYCK 3€JE€HBIX OOJMranui s (PUHAHCHUPOBAHUA
AKOJIOTUYECKH YMCTHIX NHUIMATHB.

Takum 00pa3oM, HWHHOBAIIMOHHBIE MOJEIN (PUHAHCUPOBAHHS SBIISIOTCS
BOKHBIM MHCTPYMEHTOM ISl JOCTHOKCHUS 1I€JIEH YCTOWYHMBOTO Pa3BUTHS B 00JIacTH
DJICKTPUYECTBA MW TEIUIO3HEpPreTuku. HMX mnpaBUIbHOE NPUMEHEHHUE MOMKET
3HAUYUTEIIBHO YCKOPUTh IEPEXO0Jl K YCTOMYHMBBIM DJHEPreTUYECKAM CHCTEMaM |
MOBBICUTHh KAUYECTBO KU3HU HACEJICHUS B PETUOHAX.
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YK 51:378.14
UHTEI'PALIUSI METOJ10B JIUHEMHOM AJITEGPHI
N 3AJJAY TPOPUJIBHBIX TUCHUIIJINH
Apcranbexosa Ceemnana Anamonvesua,
Kauouoam neodazo2uiecKux HayxK, OOyeHm,
DI'HOY BO Bbawkupckuti 20cy0apcmeeH bl a2papHblil YHUGEpCUmem,
2. Yeha, Pecnybnuxa bawrxopmocman

AnHoramusi. Iledpro Hamero MccleJOBaHUS — SABISICTCS  BO3MOXXHOCTh
WCIIOJIb30BaHUsl JIEMEHTOB JIMHEHHOM anreOphl, a MMEHHO MaTpHll, B 3ajadax M3
AJIEKTPOTEXHUKHU. MBI pacCCMOTPUM JIBE 3a1a4M, B IEPBOM U3 KOTOPHIX Mbl IPUMEHUM
MeTo 1 0OpaTHOM MaTpulibl, a BO BTopoit meToa Kpamepa.

KiarwueBble cjioBa: nuHeiHas anredpa, cucTeMa anreOpandeckux JTUHEHHBIX
ypaBHEHHH, 3akoH Kupxroda, s35eKTpoTexXHHUKa, TOCTOSIHHBIN TOK.

B nanHO#l paboTe akueHTHpyeTCs BHUMAaHHE Ha METOJax PEIEHUs CUCTEM
JMHEHHBIX YpaBHEHUNM M KX INPAKTUYECKOM IPUMEHEHHH, 4YTO IIOJYEPKHUBACT
BAXHOCTh METOJIOB JIMHEWHOW anreOpbl B KOHTEKCTE HWH)KEHEPHBIX M HAy4YHBIX
ucciaenoBanuii. Mbl cTpemMumcs cOpPMHUPOBATH Y CTYACHTOB MOJOKUTEIBHOE
OTHOLIEHWE K M3YyYECHHUIO MATEMATHKUM KaK K WHCTPYMEHTY, HEOOXOAUMOMY JJIs
OCBOCHHMS CIEUUAIBHBIX AUCHMIUIMH. [[1s 3TOro Mbl MpeACTaBiIsiEM MPUMEPHI
HCIIOJIb30BAaHUsI METOJOB JIMHEWHON anreOpbl B PEIICHHM 337ad, OTHOCAIIUXCS K
CHeUaIbHbIM JUCHUILIMHAM.

B dactHOCTH, paccMaTpHUBAarOTCs 33Ja4d, B KOTOPBIX INPUMEHSIOTCS METOJ
oOpaTtHo¥ maTpuilbl u MeToll Kpamepa. Ot meTonpl, mo3Bossitonue 3OPeKTuBHO
pemarb CHCTEMbl JIMHEMHBIX YPAaBHEHHH, HAXOAT IIMPOKOE TNPUMEHEHHE B
Pa3IUYHBIX 00JIaCTAX dIEKTpOTeXHUKU. OneHka >(OPEKTUBHOCTH NPUMEHEHUS
JAHHBIX METOJOB B IPAaKTHYECKHX 3aJadyax JEMOHCTPUPYET HMX 3HAYUMOCTh U
NIOJIE3HOCTH JUIsl PELICHMS] HHKEHEPHBIX 337a4, 4TO, B CBOKO 0YEpPE.lb, OJUEPKUBACT
HE00XOAMMOCTh UX U3YUYEHHS B paMKax oOpa3oBaTelbHbIX Iporpamm [1; 2-5].

3agaya 1. Onmmem anropuTM pacudera JMHEHHOM DJIEKTPUYECKOM LIEH
MOCTOSTHHOTO TOKa (puc. 1).

JIns Hadama MBI COCTaBISIEM CHUCTEMY YPAaBHEHWM, HCHOJIb3Ys IEPBBIA M
BTOpoi 3akoHbl Kupxroda. Jlanee, mis pemieHus 3aJayd Mbl IPUMEM MOTEHIUAT
y31a 6 paBHbIM HYJIIO M COCTaBUM YPaBHEHHUs ISl OINpPEAENICHUS IMOTEHIMATIOB
OCTAJIbHBIX YIJ0OB. llo/cTaBUB HMCXONHBIE 3HAYEHHUSA, Mbl IOJIYYaE€M CHCTEMY
ypaBHEHUH, KOTOPYIO peniuM ¢ moMoibio nmporpammel MathCad (puc. 2), ucronb3ys
MeTO/ 00paTHOW MaTpHIlsI [6-9].

R6 -

Pucynok 1. Cxema nenu
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(01014 002 0067 00 -00125) (173
002 002 00 00 00 11
A=|-0067 00 0169 00526 -005 B = -068
00 00 -00529 0082 00 215
\-00125 00 005 00 01025 ) Lo)

Pucynox 2. Pemenne MathCad

Hcnonb3zyem meTosl oOpaTHOM MaTpullbl M TOJydaeM MAaTpUIly, B KOTOPOM
HAMMCaHbl 3HAYEHHS MOTEHILMAJIOB YIJIOB, KOTOpbIe HaM ObLJIO HEOOXOAMMO HAWTH

(puc. 3).

(23612 )
38.558
x=| -3.011
-28.162
\ 1411 )

Pucynoxk 3. [IoreHumans! yriios

Nmes 3HaUeHMS TOTEHIIMATIOB YTJIOB, HAXOJAUM TOKH B BETBSIX LICTIH.
3agava 2. OnumeM npumeHeHue Metona Kpamepa st HaX0xKIE€HHUS TOKOB.

E,=28B,E,=17B,] =1,7 A R, = 420mM,R, = 130M,R; = 13 OM,R, =
39 OM, Rs = 47 OM, R, = 63 OM, R, = 33 OM, Rz = 150 Om

VYropomaem cxemy mpu nomomu 3akoHa Kupxroda. Haxomum comportuieHus
pPE3UCTOPOB, cocTaBisieM cucteMy U3 4 ypasuenuit [10; 11].
Haiinem Toku ¢ momorbto Metosia Kpamepas nmporpamme MathCad (puc. 4)

(323.5 47.0 28.0 234.5)
47.0 133.0 17.0 0.0
7| 42,0 73.0 84.03 55.9
\234.5 0.0 95.03 397.0)

8
|a3| = 3.634 x 10
as =11 _ 0 402
BN
Pucynok 4. Metron Kpamepa

Takum 00pa3zom, pe3ynbTaThl HAIIETO HCCICIOBAHUS MOJITBEPXKIAIOT, YTO
OCBOCHHME METOJOB JIMHEHHON anreOpbl HE TOJIBKO CIOCOOCTBYET YTriyOJeHUIo
MaTeMaTHYECKUX 3HAHUU CTYJIEHTOB, HO U 00€CMeYnBaeT UX TOTOBHOCTD K PEIICHUIO
KOMIUIEKCHBIX 33/1a4 B 00JIaCTH MH)KEHEPUH U HAYYHBIX UCCIICIOBAHUIA.

B xome paboThl pemieHbl 3afaud 1O CIHEMUATbHON TUCHHUIUIMHE. B dactm
MaTeMaTHYECKUX pacuyeToB ObUTM TMPUMEHEHBI METOJbl JIMHEWHOW anreOpbl u
nporpamma MathCad. B paboTe nokazana BaXXHOCTb MEKIUCITUTUTMHAPHBIX CBS3CH, Y
oOyuyaromuxcst popMHpyeTCs OTHOLICHHE K MaTEMaTUKE KaK MPUKIIAJAHON HAayKe.
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YK 51:378.14
MEXJIUCHUITIJIMHAPHBIN ITOAXO0JI K COJAEPKAHUIO 3A TAHUN
IMPO®ECCHOHAJBHON HATIPABJIEHHOCTH
Apcnanbekosa Ceemnana Anamonvesua,
KaHouoam neoazo2uieckux HayK, 00YeHm
DI'FOY BO Bbawkupckuti 20cy0apcmeeHHbll a2papHblil YHUGEpCUmem,
2. Yoa, Pecnybnuxka bawxopmocman

AHHOTauMs. 3aJaHusi C DKOHOMHUYECKHMM  COJECPKAHUEM  SIBIISIIOTCS
HEOThEMJIEMOM YacThi0 MPO(ECCHOHATBLHOTO OOpa3oBaHUsA. YMEHHE pPacCUUTATh
CTOMMOCTh MaTEpPHAJIOB, OMPEAECIUTh 3aTPAYCHHBIE CPE/ICTBA, MPEACTABIISITE pa3Mep
0X0Jla W Jp. COCTaBISAIOT NPOQPECCHOHATBbHBIE KOMIIETEHIIMA COBPEMEHHOTO
cnenmanucta [7]. B aToli paboTe MBI paccMaTpuBaeM pas3lU4HbIC 3aaddl C
muddepeHIIaTIbHBIMA  YPABHEHUSIMHA B JJICKTPOTEXHUKE, KOTOPBIE CBS3aHBI C
SKOHOMHUYECKUMU pacueramu [10].

Karo4deBble cioBa: BbhIpydyKa NOPEANPUSATHS, KpUBasg CHOPOCa, CTOMMOCTH
IIPOTYKITNH, 33J1a4 JICKTPOTEXHUKH, YpaBHEHUS quddepeHITnaabHbIC.

B Hameit pabote oco0oe BHUMaHHE YJIEJICHO METOJaM peIICHUs JTaHHBIX
ypaBHEHUN U TIpUMEpaM UX TMPAKTHYECKOTO MPUMEHEHUS C HSKOHOMUYECKUM
cozepxkaHueM [8], 4To MOAYEPKHUBAET 3HAYMMOCTHh JU(DPEpEeHIHATBHOTO MOIX0/1a
JUIST UHXKEHEPUW U HAyYHBIX MCCleoBaHUM B naHHOU oOnactu [3]. Llenbto paboThl
ABWJIOCH  [OKa3aTh MpPUMEPbl MPUMEHEHUS METOA0B Au(depeHIuanbHOro
WCYHUCJICHUS B PEIICHUHU 3aJJaHUM CHeUUabHBIX AUCHUIUIAH [5]. s mocTuxeHus
nenael padboThl MOTPEOOBAIOCH PEIIUTh KOHKPETHBIE 3aJlaud AIEKTpOTeXHUKH [11],
UCIIOB3YsS METOJbI perieHus auddepeHuanbHbIX ypaBHEHU. MeTobl pelieHus
TaKMX YpPaBHEHHWH NPUMEHUMBI B 3ajadyax, TIJ€ MPOTEKaIOT MPOLECChl ¢
M3MEHSIONMMHUCS BEIMYMHAMH. B 4acTHOCTH, BO MHOTHX 3aJa4ax dJIEKTPOTEXHUKH
WCTIONB3YIOTCSA 3TU METOBI [1; 2; 9].

[Ipu BBITOTHEHUHN 3TOW PabOTHI OOyYAIONTUECS PACCMOTPENH Ps 3a1ad IIo
CICHHAIBHOCTH  ODJEKTPOTEXHUKA W DJIEKTPOIHEPreThKka C  BOMNPOCAMHU
DKOHOMHUYECKOTO XapakTepa. 3areM ObLIM CaMOCTOSTEIbHO C(HOpMYyIHpPOBaHBI
MIpUMEPHI 3a/IaHUM, CBSI3aHHBIE C MTPOU3BOJACTBOM DJIEKTPOTEXHUUECKOU MPOTYKIIHH.
JIJisi MOCTaHOBKM YCIIOBUSI ObUTM M3YYE€HBI CIPABOYHBIE MaTepuajbl 10 CTOMMOCTU
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UCXOIHOTO  ChIpbs, ONPEACIEH BUJ  MaTepuana, MPUMEHSAIOUIETOCS B
MPOU3BOJACTBEHHOM Tmporiecce. Jlamee OBLIM MOCTaBICHBI BOMPOCHI, OTBETHI HA
KOTOpBIE TPEACTABISIOT MHTEpPEC [JIsi pacueTa COOTHOIICHUS 3aTpaT U MNPUOBUIH
MPEAIPUSATHUS, BBIITYCKAIOIIETO AIEKTPOTEXHUYECKUE U3EITUSI.

YMeHue  onpeAenuTh  JOXOJHOCTh  MOPEANpUsITHS U 0OOCHOBAHHO,
apTyMEHTHPOBAHHO OOBSCHUTH, KaK 3TU JOXOJBlI PACCUYUTAHBI M HA YEM OCHOBAHBI
BBITIOJTHEHHBIE TOJCYETHl SIBJISIETCS MPOSIBICHUEM 3KOHOMHUYECKOW TIPaMOTHOCTH
cnenuanucrta. TakuM o0pa3oMm, MaTeMaTHUYECKUE 3HAHHUS U WX TpodeccroHanbHas
HAIpaBJICHHOCTb, B TOM YHCIE HKOHOMHYECKAasi COCTaBJISIONIasi, OOYCIaBIMBAIOT
KAU4E€CTBEHHYIO MOJITOTOBKY MHKEHEPHO-TEXHUYECKUX KaJPOB.

[Ipumep 3amanusi. PykoBoACTBOM 3aBoja MeEIHOTO Kalenss MpHUHSTA
noxyroaoBasi nmnporpamma pas3Butusa, rae 0,1 Bcell BBIpYYKM NPEOIPUSATHS
HaIpaBJIsIeTCsl HAa pacUIMpeHHre Mpou3BojicTBa MeaHoro kadens mapku CB3Ily 12 x
0,9 uenoii 147,2 py6/metp u maccoit Ha 1 kM 200kr. Y Hac kpuBas crpoca Ha 3TOT
KaOesb 3a/1aeTCcsl ypaBHEHHUEM p(y) = 220 — y, TJI€ p — IieHa B pyOJIIX OJHON TOHHBI
Kabeys; y — ero 00beM B TOHHAaX, M CKOPOCTh MPOU3BOJICTBA cOCTaBisieT 1% oT
BJIOKEHHBIX MHBeCcTUIIMN. HaliTu 00beM peain30BaHHOW MPOAYKIMU U €€ LIEHY 3a
BpeMsl ICHCTBUSI POrpaMMBbI, €CJIH JI0 €€ Hauaja IMpo1aBajioch 25 T MeIU B MECHIII.

[lycte y(t) — Macca BBITYIIEHHOM 3aBOJIOM MEIHOTO Kabeis B MOMEHT
BpEMeEHH t (B MecAIax).

Torma moxon 3aBojila B pacCMaTpUBAaEMOM MECSIIE COCTABUT (220 — y)y py6.iei,
a CKOpPOCTh IPOU3BOJICTBA PABHA!

0,01-0,1(220 — y)y = 0, 001(220 — y)y.
Otcrona cieiyeT ypaBHEHUE

dy
y(220 —y)

dy 1 l cy
fy(220 —y) " 220 1220 - y|

y' =0, 001(220 — y)y => =0,001dt.

OO6m1ee ypaBHEHHE U €r0 PEIICHUE NUMEST BHUI:

1
—In
220

C C
2 |=0001dt L=t
220-y 220~y

y(0)=25, c=78

220

7,8y = (220 - y)EO’ZZt => y= W

3a nojaroaa IIGfICTBPISI nporpamMmbl MacCCa BBITYIICHHOIO MCIHOI'O IIPpOBOAA
JOCTHUI'HET 3HAUYCHMUA.

6 220
J;) y=mﬁ 150 ToHH

Torna nmuua megHoro kadens mapku CB3Ily 12 x 0,9 B km Oyner: 150:0,2 =
750.
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Tornma croumocTs 3a Hero Oyaet: 750-1000-147,2 = 110 400 000 pyOuet.

B xome paboThl pemieHbl 3amadud ¢ SKOHOMHUYECKHM COJACpP)KaHHUEM II0
CleUHAIbHOW JuciMIuiiHe [6]. B dYacTM MaTeMaTHMYeCKUX pPacueToB ObUIH
MPUMEHEHBI METOJIbI COCTaBIICHUS W pernieHus: auddepeHnraibHbX ypaBHEeHUH. B
paboTe TMOKa3aHa BaXHOCTh MEXAUCIUIUIMHAPHBIX CBSI3CH, y OOyYaronmxcs
(dbopMHpyeTCS OTHOIICHUE K MaTEMAaTHUKE KaK MPUKIIATHON HayKe [4].

[IpaBoBO€ U SKOHOMHUYECKOE 00pa30BaHUE B JCHUCTBYIOUIEH PEAIbHOCTH — 3TO
OJIHA U3 COCTABJISIOIIMX YCHEITHOCTH PYKOBOAUTENS Npeanpustus. Pazoop pemienus
U CaMOCTOSTEJIbHOE COCTaBJICHUE MOAOOHBIX 3aJlaHui (OPMUPYIOT y 00yUarOIIHUXCS
YBEPEHHOCTh B OOOCHOBAHHOM TMPUHATHU PEIICHHWM W TPEACTABISAIOT [JI HHUX
HUHTEpeC, TOCKOJIBKY CBSI3aHBI C UX HETOCPEACTBEHHOM npodeccuei.
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YK 629.027
BOBJIEYEHUE OBYYAIOLIUXCS B TIPOTPAMMHYIO CPELY
HA IPUMEPE IIU®POBU3 ALY ITPOCTEUINNX PACYETOB
Apcnanoexosa Ceemnana Anamonvesna,
Kanouoam nedacocuyeckux Hayk, ooyenm ®I'BOY BO Bawkupckuii
2ocyoapcmeenHulll azpapHulil ynusepcumem, 2. Yga, Pecnyonruxa bawkopmocman
Myp3zuna Inomupa DanunosHa,
Kaunouoam coyuono2uieckux Hayk, ooyenm, PI'HEOY BO bawkupckuti
20Cy0apcmeenHblll azpapHtulil yHusepcumem, 2. Y¢a, Pecnyonuxa bawkopmocman
Abneesa Inveupa [lamuposHa,
oupexmop MAOY COLL Ne 1 p.n. Yuwmwol, Pecnybruxa bawxopmocman

AHHoTanusi. B craTthe mpeacTaBieH OmbIT MPOGOPUEHTAIMOHHON paboThI C
oOyuatoumumucss 8 kiacca Ha 0aze ®I'BOY BO bamkupckuii T'AY. Paboty
MPOBOUIIN TIpernoiaBaTeinn Kadeapbl MaTeMaTHKU C HCIOIh30BAaHUEM MPOTPAMMBI
Mathcad B ¢popme mo3HaBaTenbHO-3aHUMATEITLHOM UTPHI.

KiaroueBbie ciaoBa: mporpamma Mathcad, mpodopuenrtanmonnas pabora,
nugpoBHU3alMs y4eOHOro Mpolecca, MaTeMaTHUYeCKUE pacyeThl, MO3HaBaTellbHas
BUKTOPHHA.
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B pamkax mnpoBeaeHuss mnpodopHeHTAIIMOHHONW paboTel B bamkupckom
roCyJJapCTBEHHOM arpapHOM YHHMBEPCHUTETEC Ha Kadeapax OpraHU3YIOTCS MacTep-
KJIACChl IS YYaIluXcs IIKOJ, C IEJIbI0 O3HAKOMJICHHSI peOsAT ¢ MaTepuaabHO-
TEXHUYECKON 0a30i YHHMBEPCHTETa, C COACPKAHWEM JHUCIUIUIMH, KOTOPHIC
npenonaroTcs Ha Kadenpax. OOydaroniyecss arpokjiaccoB, M HE TOJBKO, €KETOIHO
MOCEIIAI0T YHHUBEPCHUTET, IMOATOMY MAaCTep-KIAacChl OPHUEHTHUPOBAHBI HA pa3HBIC
BO3pacTHhIE Tpymmbl. Takum oOpa3oMm, MpU MOATOTOBKE TEMBI MacTep-Kiacca
YYUTBIBAETCS BO3pacTHAs IPyMIa yUaluxcs.

Ha mepBoM »Tame yuwaimuecss 3HAKOMSATCS C TEXHHMYECKUM OCHAIIEHUEM
KaOMHETa KOMIBIOTEPHOTO MOJCIUPOBAHMS W HUX BHUMAHHUIO JE€MOHCTPUPYIOTCS
BO3MOKHOCTH MPOrPAMMHOI0 00eCIIeUeHUs, TaKUe, KaK aHUMAaIIHsl, BEIYUCIUTEIbHBIC
u rpadpuueckue u aAp. Ha cruexyrommuii roj ydamigecs IOCEHIAIOT MacTep-Kiacc
OcBoeHHME TMPOTPaMMHOTO OOECIEeUeHHS I HavYMHAIomMUX. Pebsta wuMeroT
BO3MOKHOCTh TTO3HAKOMUTHLCS € a3aMu paboThl B iporpamme Mathcad (puc. 1).

ITocTpoenne BuIpa:KeHHIi.

Kypcop onpedensem nopsook oeticmeauil.

1 255 25-5%5
(25-5)*5 5%(25-5)

2 25-5/5 (25-5)/5
5/25-5 5/(25-5)

Pucynok 1. ITopsinok nericTBuii

CHavasia MpOBOAUTCS 3aHATHE, B X0J€ KOTOPOTO IperojaBarelib OOBSCHSET,
KaK OCYIIECTBIIICTCS MMOCTPOSHNE BBIPAXKCHUH B JTAHHOW IporpaMMe, Kak 3aIrcarh
YCJIOBHE U 3alPOCUTH OTBET (pHC. 2).

Tpu 3naka pasencmea.

= HCIOJIB3YEM, KOTrda MOoJy4aeM OTBET OT NNPOTrpaMMbl B BHJI€ YHCJIc
‘= HCNOJIB3YEM, KOI'Zla 3a1a€M YCIIOBHE
HCIIOJIB3YCM, KOTrJ1a pa60TaeM C ICPCMCHHBIMH

1 25-5= 2 a=25 B:=5
a-B=
3 12x-3y-4x+5y

Pucynok 2. 3Haku paBeHCTBa
3areM ydJaluecs BBIIOJHSIOT MPEAJIOKEHHBIE 3aJaHUs MOJ] PYKOBOACTBOM
npenojasarenei kapeaps! (puc. 3). Jlajee yyacTHUKM MacTep-Kiacca AeNArcs Ha
KOMaHAbBl M CaMOCTOSITENIPHO BBIMOJHAIOT 3a/aHus, TPU ITOM OILIEHHUBAETCS
KOJIMYECTBO OIMIMOOK, CKOPOCTH BBITIOJHEHUSI M dCTETUYECKOe OGOpMIICHHE 3aaHus

(puc. 4)
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MATHCAD uumaem swvipadsicenus ceepxy 6HU3 U CIEBA HANPAGO.
1 c¢:=36 d:=9 2 knn=

c:d= k:=36 n:=9
Pucynok 3. UteHue BbIpakKeHUM

pZ+4am

(3p-2.4)?
OrtBer HaiiTH B BUJIE JCCATUYHOI APOOH € LIECTHIO 3HAKAMH IOCTIE 3aMATOH U
OOBIKHOBEHHOH JIpoOH.

2 BrMMHCIHTB -1, ecin p=18, m=4/7, = 2.5.

Pucynok 4. 3aganue

B 3akiroueHne KomaHAaM INpeajaraercss OJMI TypHHpP IO BOIpocamM U
3aJlaHusAM, OTPaKAIOIIUM MpaBWia IMOCTPOCHUS BbIpakeHUW u np. [Ipemnmararorcs
IIPOCTHIE BOMPOCHI TUIMA: CKOJBKO 3HAKOB PABEHCTBA UCIIOJIB3YETCSA B MpPOrpamme, B
kakoM Topsinike Mathcad uywmtaer BbeIpakeHus u T.0. [IpakTHueckue 3amaHus
npejaralotcss B gopmaTe CKPHUHOB 3KpaHa KommbioTepa. Hampumep, maercs
dbparMeHT »KpaHa, Tje HaOpaHO BBIpAKEHHE M TporpaMMa BBIJAET OIIMHMOKY,
TpeOyeTCsl ONpeeuTh U UCIpaBUTh OMMOKY. Ilo uToram ompenensercs KoMaH/a-
noOeAUTENb.

C oOyuarommmucs 0oJsiee cTapiieil BO3pacTHOW IPYIIIbI MPOBOASATCS 3aHSTHS,
I7Ie UX 3HAKOMST C METOJlaMH OOpaOOTKH SKCIEPUMEHTANIbHBIX JaHHBIX. [IpakTrka
MOKa3bIBa€T, 4YTO Takasg (opmMa TPOPOPUEHTAMOHHOW pabOThl  SABISETCA
pe3yIbTaTUBHON BO BceX OTHOIIEHMS [1]. ¥V MIKOIBHUKOB (OpMHUPYETCS MHTEpPEC K
M3YyYEHUIO MTPOTPAMMHBIX MPOAYKTOB U MATEMATUYECKOMY MOAEIUpPOBaHUI0. Kpome
TOrO, 3TO TIOMOTaeT OOydYarolMMCsl CHAeNaTh CO3HATENbHBIM BBIOOp OyIymieit
npodeccun U MecTa o0ydeHUS.

Takum  oOpazom, 1udpoBu3amuss B  NpoOpHEHTAIIMOHHOW  padoTe
crocoOcTByeT (OPMHUPOBAHMIO Yy IIKOJRHUKOB HMHTEpeca K COBPEMEHHBIM
TEXHOJIOTUSIM W MaTEeMaTH4YecKoOMy MojenupoBanuio [12]. Macrep-kiaccsl,
OPHUEHTUPOBAHHBIC HA PA3HBIEC BO3PACTHBIEC TPYIIIBI, HE TOJBKO 3HAKOMSAT Y4allIUXCs C
IpOrpaMMHBIM OOECIICUCHHEM, HO U TOMOTAl0T UM OCO3HAaHHO BBIOpATh OYIYIIyIO
poeCCUI0, UTO SBIISICTCS BAXKHBIM IIIaroM B UX 00pa30BaTEIbLHOM ITyTH.
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YK 025.2:37
POJIb JIEKTPOHHO-BUBJIUNOTEYHbBIX PECYPCOB
B MTPOLECCE IPEINOJJABAHUS
Apcnanosa Aiieyns HypogHua,
3amecmumensb OUPEeKmopa no y4eoHo-memoouieckou pabome,

Hnvsacosa Anus Paucosna, 3a6edyowutl Oubauomexotu,
I'AIIOY YKCUBT, . Y¢ha, Pecnybruka bawxopmocman

AHHoTanus. B cratbe nmpeanpuHsTa MonbITka 0000MUTE OIX0/bI U CUCTEMBI
UCIIOJIb30BaHUSl MAaTEPUAJIOB 3JIEKTPOHHBIX OHMOIMOTEUHBIX PECYpPCOB B IpOLECCe
IPENOJABAHUS  JUCLUIUIMH B KOJUIE[DKE. PaccMOTpeHBl  Takke  BOIPOCHI
OTPHULATENILHOTO BIMSHUSA HAa KaueCTBO MOJIYy4yaeMoOro oOpa3oBaHUsl aOCOIOTU3ALNN
pa3auyHOM HMHpOpMAIUM, M[OIy4aeMOHW TakKe C IOMOLIbI0 HCKYCCTBEHHOTO
UHTEJIJIEKTA.

KiroueBble  cjioBa:  3JIEKTPOHHO-OMOJIIMOTEYHAss CHCTEMa, MHTEPHET-
IIPOCTPAHCTBO

bubmuoreka VYdumckoro Kojulemka  CTaTUCTUKH, HHPOPMATUKH U
BBIYMCIIUTEIIHON TEXHUKH OO0JbIIOE BHUMAHHME YIENSET COBPEMEHHBIM (opMam
HaKOIUJIEHUS U MpeAcTaBieHus nHpopMauu. BaxkHas pojab OTBOJUTCA 3JIEKTPOHHBIM
oOpazoBaTenbHbIM pecypcaM. (Oco0oe MecTo cpeaud JJIEKTPOHHBIX —U3JIaHUM
3aHUMAIOT W3AaHus JIEKTPOHHO-0MOmoTeunbix cuctem (OBC). Komnemnx MHOTO NeT
AKTUBHO COTPYIHHYAET ¢ HECKONbKUMU DbC .

Hcnonb3oBaHWE  €CTECTBEHHO-HAYYHBIX  AUCHUIUIMH B AJIEKTPOHHO-
oubmuoteunsix cucreMax (ObC) mpeacTaBisieT co00il OTPOMHOE 3HAUYCHUE, KOTOpas
KacaeTcs Kak Melarornyeckux, Tak U MPUKIAJIHBIX aclleKToB. B ycimoBusx ObICTpOro
pa3BuTuss WHGOPMAIMOHHBIX TEXHOJOIMH W pocTa MOTPEOHOCTH B JOCTyIE K
aKTyaJbHBIM 3HaHUAM, OHOTMOTEKAa KOJUIEIKa WIrpacT KIIOUYEBYIO pOJb B
oOecrieueHny CTyICHTOB U TIpernojiaBareneil HeoOXoauMbIMU pecypcamu [1].

bonbimoe 3HaueHue mnpuoOpeTaeT coAepKaHue SIECKTPOHHO-OMOIMOTEYHBIX
cucteM. OHM TpeIararoT JOCTYIl K pa3IMYHBIM pecypcaM, BKIKOYAs JIEKTPOHHbBIE
y4eOHUKH, y4eOHble MOCOoOUs, KypHaJbl, MOHOTpaduu, BUAEOMATEpHANIbI, TECTHl U
JIpyrue MaTepuarbl,

TexHonornyeckue penieHusi, ucnosubzyembie B ObC, mo3BosoT 3¢(HEeKTUBHO
OpraHU30BbIBATh M CTPYKTYpUPOBaTh JOCTYIl K MaTepuajgaMm, 4YTO 3HAYUTEIBHO
yHIpoulaeT npoiiecc noucka uaopmanuu. Mcnoab30BaHne MOIIHBIX CUCTEM MOUCKA,
MHCTPYMEHTBI JJIsl COCTaBJeHUs OuOnuorpadguii, a Takke HUHTErpauus ¢ JIpyruMu
oOpa3zoBaTenbHBIMU pecypcaMu, TakuMmu Kak https://Ims.uksivt.ru/ — cucrtemoit
nuctanimonHoro obydenuss YKCUBT u apyrumu 0azamu nanHbIX, aenaotr ObC
KJIFOYEBBIM JJIEMEHTOM B OOYUYEHUH CTYJICHTOB IPENOJIaBa€MbIM JUCLUILIMHAM.
BaxxHo oTMeTHUTh, UTO JOCTYN K COBPEMEHHBIM JJIEKTPOHHBIM pecypcaM TakxKe
CIOCOOCTBYET MOBBIIIEHUIO MOTUBALIMK U UHTEpEca CTYJEHTOB K M3YUYECHUIO HAYKH, a
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Takke (OPMHPOBAHUIO Y HUX HABBIKOB CAMOCTOSITEIBLHOTO MOMCKAa M KPUTUYECKOU
OLICHKH MH(OpMAaIIHH.

['oBopst 00 ompeneneHHbIX U3MEHEHHIX B Mpolecce 00y4eHHUs OTMETUM, YTO
Ha0JII0/TaeTCs BCIUIECK MOBBIIICHHOTO HHTEpEca CTYIEHTOB K paboTe B cepe moucka
HMCTOYHUKOB B CIIPAaBOYHO-OMOIMOTEUHONW MH(POPMAIIUU KaK B IJIEKTPOHHOM, TaK U
oymaxkHoM (opmaTtax. OCOOEHHO SPKO ATO MPOSBISACTCA IOCTE JAESMOHCTpAIUN
HOBBIX XYJO’KECTBEHHBIX (PHIbMOB. MOKHO TPHUBECTH B KadyecTBe NIpuUMepa C
yCIeXoM NpoleAlnid B KHHOTeaTpax Hamied crtpanbl noka3 ¢uiabma «IIpopok.
Uctopusa Anekcanapa IlymkuHa». 3aMETHO YBENMYMIIOCH KOJHWYECTBO MOJIOJBIX
Jmojed, OOpaTUBIIUXCA B OMONMOTEKM C TPOCHOON MPOYECTh MPOU3BEACHHUS
OCHOBOIIOJIO)KHUKA POCCUMCKON XyI0XKEeCTBEHHOUN nuTepaTyphl. OOpaiiaer Ha cels
BHUMAHHE TaKXK€ M TOT (PaKT, YTO MHOTHE IMOKEJIAU 03HAKOMUTBCS C JIUTEPATYPOH,
nocssnieHHoM TBopuecTBy A.C. Ilymkuna.

OueBugHO, 4YTO HWH(pOpPMaANUs, TOJYyYEHHAs] MOCPEACTBOM  HM3yYEHHUS
MarepuaioB B 3JEKTPOHHO-OMOJIMOTEYHOM MPOCTPAHCTBE, IIOMOIJAa MHOTHM
KEJNAoIIMM MOONMKe y3HaTh O TBOpuYecTBe ModTa. Ham mpexacraBisieTcs, 4To
MOJIOJBIM JIFOASM MPEACTOUT HAa ATOM IYTH CTOJKHYTBCA C OIPEAEICHHBIMU
CIOXHOCTSIMU.  Bo-mepBbIX, camo  coiepkaHue  (QuibMa  OCHOBBIBAETCA
HCKJIIOYMTEIBHO Ha LuTarax u3 npousBeneHnd [lymkuna. Bo-BTOpBIX, yMTaTensb,
PUCKHYBILMKA HAaWTH HEOOXOJMMBIA MCTOUYHHUK HCKIIOYUTEIBHO B MHpPE MHTEPHETA,
oOpedeH Ha Heyauy.

Peub uzmer o TOM, YTO B KOMIIBIOTEPHOM MHpE HEU30EKHO (POPMUPYIOTCA
CBOCOOpa3HblE KIUIIE, KOTOpble M CTAHOBATCA IUTATEJIbHOM IOYBOM Jis
JNaJIbHENIIET0 YCUJIEHUs BO3JCHUCTBUSI UCKYCCTBEHHOTO MHTEIUIEKTA. Tak, HanpuMmep,
€CJIM BBECTU B MOMCKOBUK 3HAMEHUTYIO (pa3y «Opa3pl MyIIUCThIE B3PbIBasi, JIETUT
KUOUTKa yJanash, OTBET OyJeT He3aMeIJIUTENIbHbBIM — 3TO LWTaTa M3 3HaMEHUTOU
CLIEHBI OINKMCAHUS TEPBOrO BhHINMABIIErO cHera B poMaHe «EBrenmit Onerun». C
(opMabHOM TOYKM 3pEHUS] TOUYKM 3PEHUs] JaHHbI OTBET OyaeT OOBEKTHBHBIM M
COOTBETCTBYIOIIUM JEUCTBUTENBRHOCTH. HO ecny nmposIBUTH ONPENENEHHYIO CTEIECHb
JTO0ONBITCTBA, MOXKHO OOHAPYKUTh OTPHIBOK M3 cTUxoTBOpeHus I1. A. Bszemckoro
«I1epBb1it cHEr». B HEM aBTOPOM ITPUBENEHBI CIEAYIOLINE CTPOKHU:

«bpazoamu posnvimu npopesvieaem cnez

U, apxum obnaxkom c 3emau e2o 636esasl,

Cpebpucmotii nviiuo oKuObleaem uxy.

A. C. ITlymkuH BEIMKOJENHO 3HAT MPOU3BEACHHMS OTEYECTBEHHOW U
3apyOeXHOW TO33MM W TpO3bl W MOI T03BOJIMTH TBOPYECKU mepepadoTarh
MTOHPABUBILIMECS €My CTPOKH. ABTOp, K CJOBY, HWXXE IO TECTy, HE Ha3bIBas
KOHKPETHOI'O UMEHH, CIENAET OTOBOPKY B «EBrennn OHeruHey:

«Jlpyro# mosT poCKOILIHBIM CJIOTOM

JKupomnucan HaM NEPBBIA CHETY.

O4eBuAHO, YTO reHUuanbHOCTh [IyllIkMHA 3aKiTt0Yanach TakKe U B TOM, 4YTO MOT
JIOBECTH OT/AENIbHbIE (pa3bl CBOMX COBPEMEHHUKOB JO BbICOYAHIIEH CTeneHu
JUTEepaTypHOro coBepiieHcTBa. I[Ipu 3ToM OH He 3a0bIBan oOpaiiaTh BHUMaHUE
yyuTaTelsl Ha HCTOYHUK CBOETO BAOXHOBEHUS. [4, c. 475].
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[lomoGHBIM mpuMep MOATBEPXKIAET, YTO BHUMATEIbHOE MPOYTEHHE
JUTEPATYPHBIX HCTOYHUKOB CBUAETEIBCTBYET O MOBEPXHOCTHOM MPOHUKHOBEHHH
co3jaTene XyJOKECTBEHHbIX (uiIbMOB B 00pa3 riaBHoro repos. Hosas
KHMHOKapTHHA O [IylIK1HE CITy)KUT SIPKUM TOMY HOATBEPKICHUEM.

DNEeKTPOHHO-OMOIMOTEUHAasi CUCTEMa B 3HAYUTEIBHOW CTEMEHH IO3BOJISIET
OYUCTUTH HWH(POPMAIMOHHOE TMPOCTPAHCTBO OT MHOTOYHCIEHHBIX IMOMBITOK
OTZIETBHBIX «aBTOPOB» NPEJICTABUTh CBOE BHJICHHE HCTOPUYECKHUX COOBITHMH. Peub
UJET O MHOTOYHMCIICHHOW Tpymnme OJIOrepoB, MPETEHIYIONIMX Ha IMOUCK HOBBIX
VMCTOYHUKOB M OKOHYATEJIbHBIA BBIBOI.

Tak, Hampumep, OJWH M3 TaKHX «ABTOPOB» HANpPaBUJl CBOM «HAYYHBIH
NOTEHIMA» HAa BOCCTAHOBIICHHE HCTOPUYECKOW CIPABEIJIUMBOCTH B OTHOLICHHUH
BenuKkoro KHs3s KoHctanTuHa IlaBnoBrYa, CHITPAaBIIETO 3HAYUTEIBHYIO pOJb B
poccuiickoil uctopun. COOTBETCTBYET IEHCTBUTEIBHOCTH CCBUIKM HA B3pPBIBHOU
xapaktep BTOporo ceiHa llaBma I, Ha ero momynasspHOCTH Cpeau TIBapAEUCKHUX
opuuepoB u apmuu B ueiaoMm. Ho nanee ciemyer paccka3 O TOM, YTO OH paju
MOJIbCKOM apUCTOKPATKU OTKAa3aJcsl OT POCCUMCKOrO MPECTOJIa CTajl BECTH KU3Hb
CIIOKOMHOTO IOMOCE/Ia U BHUMATEJIBHOIO K JIFOOBIM MIPUXOTSAM CBOEH CYNpPYTH.

[TogoOHOE HOMIUIMYECKOE OMHCAHUE BCTYMAET B MPSMOE NMPOTHUBOPEYHUE C
OOBIZICHHOW MPOCTOTOM OOBEKTUBHBIX (pakToB. Kak M3BECTHO, HEypaBHOBEUICHHBIN
xapakTep KoHcTaHTHHA NpUBEIN €ro K TOMY, YTO OH JBa)Ibl MPOCHJI CTapIIero opara
— UMIIEpAaToOpa — OTKa3aTbcs B OyIyllIeM OT MPETEeH3U Ha poccuiickuil mpecron. Ero
KEHUTHOA Ha MOJbCKOW TpaduHe ['pyn3uHCKON paccTaBuiia BCE MO CBOMM MECTAM.
Anexkcannp | B 1820 r. momamuceiBaeT ManHu}pecT, COTNIaCHO KOTOPOMY WICHAM
Nmnepatopckoro Jloma 3ampemiaiuich MOpPraHaTHYECKUE, T.€. HEPaBHOPOIHBIC
Opaku.

[ToyunB momoOHBIM 3anper, KOHCTaHTUH HanpaBiseT MUCHMO UMIIEPATOPY C
OTKa30M OT CBOHUX IpaB Ha npectol. Manudecrom 1823 1. poccuiickuii caMmoaepkerl
MepeaaeT npasa Ha npecton miiaauemy opaty — Hukonaro. YHUKaIbHOCTh CUTY ALK
3aKJII0YaNICsl B TOM, JTAHHBIA JOKYMEHT HE OOBSBIISIICS M COXPAaHsUICS B TIIyOOKOW
TaiiHe [4, c. 266].

Takum  o0Opa3oM, HUCKIIOUUTENbHBIA  HWHTEpPEC JHIIb K  BHEIIHUM
CBUJIETENBCTBAM XapaKTepa TIJIABHOIO Tepos HE MO3BOJSET BBISIBUTH TITyOOKHX
NpUYMH  OCOOEHHOCTEH  HMCTOPUYECKOrO  pa3BUTHS  CTpaHbl.  ABTOpawm,
OPEANPUHSABIIAM TOIBITKY CaMOCTOSITEIBHO COBEPIIUTH «IKCKYpC B HCTOPHION,
cToWJI0 Obl OOpaTUTh BHUMaHHE Ha J[Ba OTPHUIATENBHBIX MOCIEACTBUS JIEHCTBUI
Koncrantuna IlaBnoBuua B monuTudeckoil cdepe. B 3HaunTenbHON CcTenmeHW IO
MPUYMHE €r0 MACCHBHOTO OTHOIIEHUsS yTpoMm 14 nexabps 1825 r. uieHsl TaitHOU
OpraHu3allMd BbIBEIM YacTh BOMCK Ha CeHarckyro miomanb. Ero Bo3MoxkHOE
MPUCYTCTBUE TaM CMOTJIO Obl MpeAOTBpaTUTh KpoBomponutue. K Tomy xe, Oymyun
BapIIaBCKMM BOCHHBIM T'€HEpal-ryOepHATOPOM, OH 3HAYMTEIBHOE BpeMs IMPOBEN B
OpraHu3alMM MOJArOTOBKH MOJBCKUX apMeickux yacteil. [Ipu s3Tom He oOparmianock
BHUMAaHHE Ha COCTOSIHME MOpaJIbHOrO Ayxa 3TuX ¢GopmupoBaHuil. B pesynbrare
PAKTUYECKN BCE MOJPA3IEIICHHs NPUHSIN Y4acTHE B MOJbCKOM BoccTtanuu 1830 r.
oueBMILIbI  BcnomuHanu, 4to Auga  Kodcrantuna — [laBmoBuya — W3MeHa
BBIMYIIITPOBAHHBIX UM MOJIbCKUX YACTEN CTANO TAKEIBIM YAAPOM.
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OuyeBUIHO, YTO TIOJAOOHBIC TMpENAPUPOBAHHBIE «UCTOPHUUY», O3BYUCHHBIC
TOOUTENSIMU  TIOPacCyX/1aTh HA KOHKPETHBIE TEMbl MPEBpAIAlOT TparuvHble
CTPaHMIIBI POCCUICKOW UCTOPUH B CBOCOOpa3HbIi dapc.
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YK 372.891
NMHHOBALIMOHHBIE TEXHOJIOTN HA YPOKAX TEOT'PA®UH B
CPEJHEM IKOJIE: METO/] IPOEKTOB
Axmemwsanosa Pauca Anacosna, yuumens ceocpaghuu,
Jlusaes Pamune @nio306uy, yuumenwv ceocpapuu,
MBOY COLL Ne 2 c. Tonbazwl, Aypeasunckuii paiio,
Pecnybnuxa bawkopmocman

AnHoTanusi. B coBpeMeHHOM ITKOJILHOM 00pa30BaHUH aKTUBHO Pa3BUBAIOTCS
HOBBIC METOJIBI 00YUYCHUS, HAIIpaBJICHHBIC HAa TOBBIIEHNE Y(PPEKTUBHOCTHA YCBOSCHUS
3HaHUU. OJIHUM U3 TaKWUX MEPCIEKTUBHBIX HAIPABIICHUH SIBIISIOTCS WHTCPAKTUBHBIC
dbopmMbI 0O0yUEeHHS, KOTOPBIE AaKTUBHO BHEAPSIIOTCS B IITKOJIAX.

B nannoit cratbe OyayT pacCMOTPEHBI MPEUMYIIECTBA HHTEPAKTUBHBIX (GOpM
oOyueHHs Tmepen TPaauIMOHHBIMU METOJaMH OOydYeHHs, a TakKe poJib
npernojaBareiis B OpPraHW3allMd M IPOBEJICHHM IMOJOOHBIX 3aHsATHH. IlpemioxeH
QJITOPUTM TIPOBEJICHHUS 3aHATHS B HMHTEpakTHBHON (dopme. JlaHHas Tema Takke
yJAelseT BHUMaHUE MPABHJIaM MTOBEJICHUS yUaIIUXCSA HA HHTCPAKTHUBHBIX 3aHATHSIX.

PaGora mpenmonaraer omucaHWe M TPAKTHYECKOE TPHUMEHEHHUE MeEToaa
IPOCKTOB, Kak HauOojiee TMOMYyJIIPHOTO M BOCTPEOOBAHHOTO CpEeaHM APYTHX
WHTEPAKTUBHBIX (opM 00yueHus. Bce 3TH acieKThI O3BOIAT 00JIee TITyOOKO IMOHSATH
BXHOCTh HCIIOJIb30BAHUS HMHTEPAKTHBHBIX (GOpM O0OydYeHUS B  IIKOJBHOM
00pa30BaHMM U WX BIMSHUE Ha KAYECTBO 00Pa30BaTEIHLHOTO MpoIlecca.

KaroueBble cj10Ba: HWHTEPAKTHBHBIC (OPMBI OOYUYEHHS, METOJ IPOCKTOB,
ITKOJIA.

OCHOBBI ~MHTEPAKTHMBHOTO OOydYEeHHMs] pacCMaTpuBalOTCsS B paboTax
becnmansko B.II. [2], J. JIxoncona [4], KoporaeBa E.B. [7], Knapuna M.B.[6],
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Kpaesckoro B.B. [8], Jlateimmnoit .W. [9], [Tonar E.C. [11], Pabunosuu I1.11. [12],
Crynunoit C.b. [13],®okuna FO.I'. [14], XyTopckoro A.B. [15], u np.

AHanu3 MaHHBIX pa0OT MO3BOJIAT CIETATh BEIBOJ O TOM, YTO B 3aBUCHMOCTH OT
HCIIOJIB3yEMOM B TIPOIIECCE 00YUEHUS MOJICIIA B3aUMOJICHCTBUS YIUTEINS M YUaAIHXCS
BO BCEUM COBOKYMHOCTH CYILECTBYIOUIUX OOpa30BaTEIbHBIX TEXHOJIOTUH U METO/OB
00y4YeHHUsSI MOXHO BBIJICIIUTH TPU TPYIIIBI: MACCUBHBIC, aKTUBHBIC, UHTECPAKTUBHBIC
oOpa3oBaTenbHbIE TEXHOJIOTUU W METOAbl 00y4eHus. Jlanabie (GopmMbl OOydeHUS —
ATO TPU PaA3IMYHBIX MMOAXOJA K OpraHu3aluu ydeOHOTO Ipollecca, Kaxaas u3
KOTOPBIX UMEET CBOU OCOOEHHOCTH U METO/IBI.

[TaccuBHbBIE dbopmbl oOy4eHHUs peanojIaraloT OJIHOCTOpOHHEE
B3aMMOJICUCTBHE MEXJy YyuuTeleM W YyYeHHMKaMd. B 3ToM ciydae ydeHUKHU
BBICTYNAIOT MPEUMYIIECTBEHHO KaK CIyIIAaTed U BOCHPUHUMAIOT HH(OpMaIuio,
KOTOPYIO MPEOCTABISIET yunuTeb. [I[pumMepsl macCUBHBIX POpM 00yUEHUS: JICKIIUU U
MOHOJIOTY YUYHUTENs, YTeHHE yueOHHKa 0€3 aKTUBHOTO OOCYKICHHUSI, TPOCMOTP BUEO
ypokoB 0€3 mnocieaytoiiero ananuza. B takux gpopmax oOydeHus yyaiyecss 00bIYHO
HE yYacTBYIOT B OOCYXXJICHHUSIX M HE BBINOJHSAIOT aKTUBHBIX JEUCTBUH, YTO MOXKET
MPUBECTH K HEIOCTATOYHOMY YCBOCHUIO MaTepHaia.

AxTuBHBIE (OpPMBI OOYUYEHHS HAMNpaBICHHI HA BOBJICUYCHUE YYAIIUXCS B
nporecc 00yueHHus U TPeOYIOT OT HUX Y4YacTUsS M CaMOCTOSITEIbHOM pabOThl. DTH
METO/Ibl CIOCOOCTBYIOT Ooisiee TIIyOOKOMY YcBOeHUIO HH(opmanuu. I[Ipumepsr
aKTUBHBIX (opM OOyYEHHS: JUCKYCCHMM MU Je0aThl, pelieHue MpoOJIEMHBIX 3ajad,
poyieBble UTphl. Takue (opMbl 00yuYeHHsS TMOMOTAIOT pPa3BUBaTh KPUTHUYECKOE
MBIIIJICHUE, HABBIKK OOIIIEHUS U COTPYIHUYECTBA.

NuTtepaktruBHBIE POPMBI O0YUEHUSI COYETAIOT JIEMEHTHI KaK aKTUBHOTO, TaK U
MAaCCUBHOTO MOAXO0/a, HO JEJIAOT aKIEHT Ha B3aUMOJECHUCTBUU MEXKIY YUYCHUKAMH U
yUHUTENIEM, a TaKK€ MEXIYy CaMUMH YYaIIUMHUCS. DTO MOXET ObITh JOCTHTHYTO C
MOMOIIBI0 PA3JIUYHBIX TEXHOJOTUA W METOAOB. [IpuMepnl MHTEpaKTUBHBIX (HOpM
0o0yueHHUsI: UCIOJIb30BaHUE MYJIbTUMEAUNHBIX pecypcoB (Mpe3eHTalluh, BHUIEO,
MHTEPaKTUBHbIE JOCKH), BEOMHApPHl W OHJIAWH-KYPChl C BO3MOXHOCTBbIO OOpaTHOM
CBSI3U, UHTEPAKTUBHBIC UTPHI U CUMYJIAILINH, pa3padoTKa MpoekTa (METOJ MPOEKTOR),
o0CyXJleHUusI B rpynmax ¢ OOMEHOM MHEHHSIMHU, HUCIOJIb30BaHUE OOIIECTBEHHBIX
pPECYPCOB, COLMAJIBHBIE IMPOEKTHl W JPYrue BHEAYJIUTOPHBIE METOIbI O0y4YeHMS,
Hafmpumep, OKCKYpCHUHU, TMpUIJalleHue  CHeNHaJINCTa, TOXOJIbl, BBICTaBKH.
WNurtepaktuBabie (OpMBI  OOYyYEHHS] CIIOCOOCTBYIOT AaKTHBHOMY BOBIICYEHUIO
YYaIUXCsl, PA3BUTHIO COIMAJIBHBIX HABBIKOB M CIIOCOOHOCTEH paboTaTh B KOMaHJC
[3; 10].

B pamMkax Haimiell cTtatbM Mbl PacCMOTPUM OPTaHU3ALUI0 U MPOBEICHHE
MHTEPAKTUBHBIX 3aHATHIl C HCIOJIb30BaHUEM MeToja MNpoekToB. Corjacumcst ¢
MHeHueM nexaroroB-uccnenonareneii T.A. Edumonoit [5], H.A. Anteinbaena [1],
JLH. IumkuHo# [16], KOTOpbIE CUMTAIOT, YTO METOJ MPOECKTOB CETOJHS SIBISACTCS
OJIHOM W3 CaMbIX TMOMYJSPHBIX WHTEPAKTUBHBIX (OpM MPOBEICHUS 3aHIATHH WU
YKa3bIBAIOT CJICYIONIUE TPUYUHBI: AKTUBHOE BOBJICUCHHE YYaIIUXCS, Pa3BUTHE
KPUTUYECKOTO MBIIIJICHUS, KOMaHHasi paboTa, TBOPYECKUHN IMOIXOJ, WUHTETpalus
3HaHUMU, MPAKTUYECKOE MPUMEHEHHE, MOTUBAIIUS U BOBJICYEHHOCTh, (POpMHUpOBaHHUE
UCCIIEIOBATEILCKUX HABBIKOB.
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Hcnonp30BaHue METOa MPOEKTOB HAa YpPOKax reorpaduu no3BoJisieT pa3BUBATh
HCCJIEI0BATENbCKUE CIOCOOHOCTH YUYalIUXCsl, MOTUBUPYET UX UHTEPEC K MPEAMETY H
IIOMOraeT 3aKpEenuTh IOJYYEHHbIE 3HAHUS MPAKTHUYECKHMM NyTeM. Paccmorpum
HECKOJIBKO MPUMEPOB pean3allii METO/Ia MPOEKTOB Ha YpOKax reorpadumu.

[Ipoekt Ne 1: «AHTapkTHIa yHUKaJdbHbI1 MaTepuK. OCBOEHHE YEIOBEKOM
Antapktuabl. Poas Poccuu B OTKPBITUSAX U UCCIIEIOBAHUSAX JIETOBOTO KOHTUHEHTA.

[lenp mnpoekra: HCHONB3YS NPOOJEMHBIA MOAXOA W OPUEHTHUPYSICh Ha
OPOEKTHYI0 pPadOTy, NOMOYb YyYallUMCA [IIyOOKO M3YYUTh MaTepuan Mo JaHHON
TEME.

DTallbl BBIIOJIHEHUS IIPOEKTa:

1. Beoansiii. [locranoBka npo6nemHoro Bonpoca. Kpatkas BBogHas Oecena o
reorpauuecKoM MOJI0KEHUH, KIIUMATe U MPUPOIe AHTAPKTHUIBI.

2. Beibop mnpoekrtoB. Kiacc npenutcs Ha Mmanble rpymnmbl. Kaxknas rpymnmna
BBIOMPAIOT OJIHY M3 MpeIoKEHHBIX TeM: «VccnenoBanne AHTapkTuab», «Penbed u
MOJIE3HbIE  WCKomaemble», «Kmumatr AHTapkTuaby, «MaTepuKOBBIE JBIBIY,
«I'nobanpHOE MoTenneHue», «PacTUTENbHBINA U KUBOTHBIA MUP AHTaApPKTUABD).

3. PaGota Hag npoektamu. ['pymnmbsl paboTaroT HajJ MPOEKTAMH B COOTBETCTBUU
C BbIOpaHHBIMM TEMaMH, UCIOJIb3Yysl pa3IMYHble HMCTOYHUKH HHPOpManuu
(YyueOHUMKHU, HAyYHBIE CTaTbH, HHTEPHET-PECYPCHI).

4. ITpe3eHTanus MPOEKTOB. YUEHUKU OPOPMIISIOT PE3YIbTAThl UCCIETOBAHMS B
BU/JIE MYJIbTUMEIUWHON IPE3ECHTALlMH, POJIEBOM UIPBI NN BUIACOPOIIHKA.

5. 3ammra npoekrta. [loaroroBneHHbI TpoeKT oOCykaaeTcsi Ha ypoke. Bo
BpeMsi OOCYXIIEHUSI pe3yJbTaTOB IPOEKTa BBIABISIIOTCS pa3Hble TOYKU 3PEHUSL.
3amura MpoeKTa 3aBepLIaeTCs OIBEICHUEM HUTOIOB.

JlaHHBIN YpOK IMO3BOJIAET y4allUMCs TITyOOKO U3YYUTh TeMy «AHTApKTUIA»,
pa3BUTh HaBBIKM HCCJIEIOBAaHUS M PabOTHl B KOMaHJE, a Takxke c(HOpMUPOBATH
cOOCTBEHHOE€ MHEHHE MO BaXXKHOM Trio0anbHO mnpobseme. IIpoekTHbId TOAXO0.
JIeNaeT ypoK 00jiee MHTEPECHBIM U 3alIOMUHAIOLITUMCH.

[Tpoekt Ne 2: «Pacckazuuk 6e3 cinoB». [IpoekT mjisg yyacTus B peruoHajIbHOM
KOHKypce «Mwup kapcta u nemep-2023» B HomuHauuu «POTOIKCKYPCHSD.

[lenb mpoekTa: popMUpoBaHUE MPECTABICHUS O (PopMax MPOSIBICHUS KapcTa
Ha TEppUTOpUHU AyprasuHCKOrO paoHa.

DTarnbl BBINOJHEHUS TPOEKTA!

1. PaboTa Hag mMpOEKTOM HaYMHAETCs C ONPEENICHUs pailoHa UCCIIETOBaHUS U
cbopa nHbOpMaIIHH.

2. Bple3gHas MNpakTHKa: IOCEIIEHHE MECTHBIX JOCTOIPUMEYATEIBHOCTEH,
uzydenue u ¢potorpadgupoBanre 0COOCHHOCTEH KapCTOBOTO penbeda.

3. Oopmienue u 3ammTa MPOESKTa: COCTABICHUE (POTOTAICPEN.

JlanHbIi ypoK criocoOcTByeT Oojiee MIyOOKOMY MOHMMAHUIO TaKOM CIOXKHOU
TEMBbI, KaK KapCTOBBIE peNbe]bl.

[Tpoekt Ne 3: «I"acTpoHOMUYECKas KapTa Aypra3uHCKOro pailoHa.

[lenp mpoekTa: MCCleIOBaHUE TaCTPOHOMHUYECKUX OpeHI0B Aypra3uHCKOTro
paiiona PecnyOnuku bamkoprocTaH.

DTarnbl BBINOJHEHUS TPOEKTA:
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1. CO0p UCXOIHBIX NaHHBIX: U3YYCHUE NIEPUOANYECKON euaTn paiioHa, becena
c OusHec-1epudom pailoHa U TTIaBaMU CEJIbCKUX MOCETICHHI.

2. Anamu3 cobpanHo# HH(DOPMAITUHU U ONIPEICIICHNE CIICITIMATN3ANN CEbCKUX
MOCENIEHUI B raCTPOHOMHYECKUX OpeHaax

3. I'paduueckoe odopmieHHE: COCTABICHHE KapThl TaCTPOHOMHYECKUX
OpeHIIOB HCCIeAyeMON TEePPUTOPUH C 0003HAUYCHHEM OpEHIOB IO HACEIEHHBIM
IIyHKTaM panoHa.

4. 3ammTa MPOEKTOB: MPE3CHTAIMs BBITOJHEHHOW pabOThl C BBIBOJAMHU O
pa3INuMsAX B TaCTPOHOMHUYECKHMX OpeHIax HaCeNEHHBIX IMyHKTaX M3yYEeHHOTO
paioHa.

JlaHHBI TIPOEKT BOCTIHTHIBAET JIIOOOBH K POJHOMY Kparo, CTUMYJIHPYET
ydammxcs K MO3HAHUIO CBOCH MaJlol POIMHBEI.

KakoBa ponb yuuTens Bo BpeMsi paboThl Haja npoektamu? B mepByro ouepens,
YUUTEh SBIACTCS OPTaHM3aTOpPOM M KOHCYIbTaHTOM. OH CO37aeT aKTUBHYIO H
BJIOXHOBJISIIONIYIO Y4YeOHYIO Cpeay, B KOTOPOW YYEHHKH MOTYT pPa3BUBATh CBOU
HABBIKM W TIPUMEHSITHh 3HAHUS HA TMpaKTHUKE. 3HAs WHIWBHUIyabHBIE OCOOCHHOCTH
CBOHMX YYCHHKOB, CTUMYJIHPYET aKTUBHOE y4acTHE KaKJIOTO B MPOEKTE, TOMOrasi B
pacnpeesieHuy NOCWIbHOM padoThl. YUUTENb NPEIOCTABISAET MOJACPKKY B BHIOOpE
WUCTOYHUKOB HH(pOpMamMu W MaTepuaioB. YUUTENb BIOXHOBISET YYAIUXCS,
MOJJIEPKUBACT UX MHTEpeC K padoTe Hal MPOEKTOM, MOJUYEPKUBAsi 3HAYUMOCTh HX
YCWIMM U JIEMOHCTPUPYS, KaK MOJYyYECHHbIE 3HAHHS MOTYT OBITh NPUMEHEHBI Ha
npakTuke. Takum 00pa3oM, poJib YUHUTENss BO BpPEeMsl NMPOBEICHUS MHTEPAKTHUBHBIX
3aHATUN KapAuHaJIbHO MeHseTcsi. OH He MPOCTO NEepeacT 3HaHUS, HO M CO3/aeT
aKTUBHYIO, IMOJAJIEPKUBAIOIIYI0 M BIOXHOBISIOIIYI0 Y4eOHYIO cpeay, B KOTOpOM
ydaiyecs MOTYT pa3BUBaTh CBOM HABBIKU U NIPUMEHSTh 3HAHUS HA MPAKTUKE.

Takum 00pazomM, METOJ MPOEKTOB IMO3BOJISIET IIKOJbHUKAM aKTUBHO
B3aMMOJCHCTBOBATh C Y4YEOHBIM MaTepuanoM, (GOPMHUPYET HCCIEI0BATEIbCKIE
HABBIKH, Pa3BUBAET CAMOCTOSITEIbHOCTh, HABBIKM KOMaHAHON paboThl, KPUTUYECKOE
MBIIIJICHHE W TBOPYECKHE CIIOCOOHOCTH, TpeBpamas Ypoku reorpaduu B
YBJIEKATEJIbHOE My TEIIeCTBUE U TITy0O0KOE NCCIeIOBAaHIE OKPYIKAIOIIEr0 MUPA.

Cnucox numepamypol:
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ispolzovanie-v-obrazovatelnom-processe-2323357.html.
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YK 377
KOHTEKCTHBIN IMOJIXO/I: AKTYAJIM3AIIMSI HA YPOBHE CIIO B
PAMKAX NH) KXEHEPHOI'O OBPA3OBAHUA
babaxuna Enena llasnoena, acnupanm,
Anmatickutl 2ocyoapcmeennsiii nedazo2udeckutl ynusepcumem, 2. bapuayn, Poccus

AnHoTamusi. B 1aHHOW cTaThe MpOBEIEH KOHTCHT-aHAIM3 Pa3IMYHBIX
MCTOYHHUKOB, HA OCHOBAHWU KOTOPOTO OBLI CACITAaH BBIBOJ O TOM, YTO KOHTEKCTHBIN
MIOJIXOJT TPOJIOJKAET SBJISATHCS OJHUM W3 IIMPOKO HCIIOJIB3yeMBIX HE TOJIKO Ha
ypOBHE BBHICIIETO O0pa30BaHMSA, HO W Ha YPOBHE CpPEAHETO MPOGECCHOHATHLHOTO
o0pa3oBaHUs.

KaroueBble cJioBa: WHXCHEPHBIC KaApbl, KOHTEKCTHOE OOpa3oBaHUE,
KOJUTEK, KOHTEKCT.

AKTyalbHOCTh TEMATHKH, CBSI3aHHOM C MPUMEHEHWEM KOHTEKCTHOTO MOAXO0Ja
B paMKax cpennero npodeccronansuoro oopazosanus (CIIO), Bo3pacTaeT u3 roja B
T'OJl BCJICJICTBUE U3MEHEHUM, MPOUCXOSIINX B COIMAIBHO-dYKOHOMUYECKOH chepe. B
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0COOEHHOCTH TpaHC(hOpMAaIMH, MEHSIOUIUME TEXHUKY U TEXHOJOTUHU, KOPPEIUPYIOT C
WHXXEHEPHBIM OOpa3oBaHueM. Tak kKak OyayIue WHXCHEPHBIE KaJphl HAMPSIMYIO
B3aUMOJICUCTBYIOT C pPEAJIbHBIM CEKTOPOM 3KOHOMHUKH, CYIIECTBEHHO BIMSIOT Ha
HEro, HEOOXOAMMO TIOATOTaBIMBAThH CICIHAIMCTOB TaKMM OOpa3oM, YTOOBI Kak
MOKHO PaHBIIE TMPOU3OIIEN MEPEeX0]l U3 CTYJACHTAa-BhIMYCKHUKA 10 TIpodeccronana,
MacTepa CBOETO Jeia. YCKOPUTh JaHHBINM MPOILECC BO3MOXKHO 3a CUET OOYy4YeHHS
ctyneHToB Ha ypoBHe CIIO. OgHako mogyepkHEM, YTO HECMOTpPS Ha pas3jinyue B
Cpokax oOyueHus TJaBHOM 3ajJayeil NeAaroruuyeckoro cocraBa  SIBISIETCS
KaueCTBEHHAsI MTOJTOTOBKA C YYETOM BO3PACTHBIX, MHAMBUAYAJIbHBIX 0COOCHHOCTEH
OyIymMX WHXKEHEPHBIX KaapoB. Ha Ham B3MisiA, OJHUM U3 pe3yJIbTaTUBHBIX U
3¢ (PEeKTUBHBIX  CIMOCOOOB B  paMKax KOTOPOrO  BO3MOXHO  OCYIIECTBUTH
BBIIICYKA3aHHYIO 33J]a4y SIBJISETCS KOHTEKCTHBIN moaxoxn [2].

ITo muenuto uccnenonareneit D.I11. Komaposoit u C.A. bakieneBoii [3], B
KJIFOYEBOM TMOHSTUM JAHHOTO TOJXO0Ja SIBISETCS TEPMUH «KOHTEKCT». [lo wux
MHEHHIO, KOHTEKCT TMPEICTaBIs€T COOOH CHHEPruI0 CMBICIOOOpa30BaHUS H
KOTHUTUBHOTO BOCHpUSTHSL Oyayieid npodecCHoHaIbHON AEATEIbHOCTH U paMKax
o0yueHHsT W KBa3U-TIPOoPeCcCHOHAIBLHON JiesITeNbHOCTH. Kpome TOoro, aBTOpHI
CUUTAIOT, UTO B HACTOAIIEE BPEMsSI OTCYTCTBYET OJHOOOpa3ue B MOHSTUU KOHTEKCTA
KaK Takoro, MOKa YTO HET YETKOro MOHMMAaHUSI 4YTO OH U3 ce0sl MpeCTaBIIsIET,
MIOATOMY JIAaHHOE SIBJIEHUE MPEJCTABIISIET OOIBIIION MHTEPEC AJIsl KCCIIeA0BaTeNECH.

Hpyrue uccnenosarenu B.A. Crapoayoues, O.P. HepanoBckasi cuuTaror, 4To
[5, c. 95-96] «KOHTEKCT HE€ JIOJDKEH BBICTYNATh B KAayeCTBE IIMPMBbI WM (OHA B
paMKax KOTOpPOTrO B3aUMOJICUCTBYIOT I€Iarord U OOydYarolluecs, OH JOJDKEH
BBICTYIIaTh B POJIM AKTUBHOIO MOCPEIHMKA MEXIYy HUMH, a TaKXe I03BOJIUTH
rOTOBOMY CHEHHAIMCTy ObICTpO U Hambosee d>PGEKTUBHO BCTPOUTHCS B
NEATEIbHOCTh COBPEMEHHOIO TEXHOJOTWYECKH PAa3BUTOrO Mpeanpustvs». JlaHHbIe
aBTOPBI JIOMYCKAlOT MHOTO3HAYHOCTh TEPMHUHA «KOHTEKCT.

Agtopsl U.B. 1IBetkoBa u T.H. BanoBa B cBoeit pabote [6] paccMaTpuBarOT
«KOHTEKCTHBIH MOJX0]T Uepe3 MpU3My COIMAIbHOTO KOHTEKCTa». [pyrumu cioBamu,
OHM aKIEHTUPYET BHUMAHHUE HA KOHTEKCTE, KOTOPBIN MOHUMAIOT, MPEXKJIE BCETO, KaK
COIMabHbIH (PaKTOp, KOTOPBIM BKJIIOYAaET B Ce0s BHEHIHIOK COCTABJISIONIYIO:
oOpa3zoBaTenpHOE yupexkacHue, Oyayiue padoTtoaareny, couuyMm. Takum oOpaszom,
TEPMUH «KOHTEKCT» B MHTEPHpPETAI[MU JAHHBIX aBTOPOB MpUOOpeTaeT MacIITaOHBIM
XapakTep, KOTOPBIM BKIIOYAET BCE MHOT000pa3ve COIUAIbHBIX B3aMMOJCHCTBUN
MEXTy BBIIIIC0003HAUYEHHBIMU YUYaCTHUKaMH 00pa30BaTEILHOTO MPOoIecca.

Oco0eHHOCTH TPUMEHEHHUS KOHTEKCTHOTO TOXO0Ja B paMKaxX MPeroaBaHUs
JTUCHUIUIMH PacCMAaTPHUBAIOT B cBoer pabore wmccnemopatenu M.d. IlmereHena,
T.A. Tamytkuna, H.B. Ocumnosa [4]. OHu mogHUMarT MpoOJIEMATHKy TOTO, YTO
MPUMEHEHNE JAHHOTO TOAXO0/Ja MOXKET CYIIECTBEHHO pPaCHIMPUTh U O0OTaTUTh
oOpa3zoBaTeIbHbIE BO3MOXXHOCTH B TOM, YHCJIE HE TOJIBKO Ha YPOBHE KOTHUTHUBHBIX
CITOCOOHOCTEM, HO U Ha YPOBHE HPABCTBEHHBIX, IYXOBHBIX COCTaBIIsItOIIUX. OHAKO
MPUMEHEHHE KOHTEKCTHOTO TOJX0JIa JOJDKHO COIMPOBOXKAATHCA TPYAOCMKUM
UCCIICIOBAHUEM HCTOPUU CTAHOBJICHUSI M PA3BUTHS B KaXJIOW KOHKPETHOM
JTUCLUIUIMHE, a HE TOJBKO B YUeOHOM IIJIaHe.
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Hpyrue aBTopsl [1] cormacHbl € BBIIIEYKa3aHHBIMU B paMKax BOIPOCa,
CBA3AaHHOTO C KOMIUIEKCHBIM M TOYE€YHBIM MOAXOJOM C MCHOJIb30BAHUEM
npoeCCHOHAILHOTO ~ KOHTEKCTa. VccnemoBaTeny TOCBATWIM — CBOKO — paboTy
npoOJieMaTUKEe MNPUMEHEHUSI KOHTEKCTHOTO IMOJXO0Jla B paMKax MpenojaBaHus
MaTeMaTUKU i OyAylIMX WHKEHEPHBIX KaapoB. OHM CUMTAIOT, YTO CTYJIEHTaM
BA)KHO B3aWMOJICHCTBOBATh C JIAHHOM JHUCLUMIUIMHON HE B paMKax a0CTpakTHOM U HE
CBSI3aHHOW C PEAJbHOM JKU3HBIO HAYKOM, a KAK C MHCTPYMEHTOM, ITO3BOJISIOIIAM
PEe3YyJbTaTUBHO BBHITIOJIHATH MTOCTABIICHHBIC MPO(ECCUOHAIBHBIC 3a]]aUH.

B 3akimrodeHne Moa4epkHEM, YTO aKTyUIU3AlHs UCITOJIb30BAHNUS KOHTEKCTHOTO
o0pa3oBaHUsS Ha ypPOBHE CPEIHEr0 NPOo(ECCHOHATBLHOIO O00pa30BaHUS SIBISETCS
3aKOHOMEPHOW TEHICHIIMEN, OTBETOM Ha COBPEMEHHBIC BBI3OBbI M W3MEHECHUS Ha
Ka4YE€CTBEHHOM YPOBHE TEXHUKHU U TEXHOJIOTHM.
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YK 51+332.3
POJIb BHAHUH B OBJIACTU MATEMATHKH B 3EMJIEYCTPOUCTBE
bawuposa Jlus Pycranoena, cmyoenm epynnoi23— 3-1
TAIIOY Yghumckuii konneosxc cmamucmuku, uHpoOpmamuky u
sblyucIumenvHou mexuuxu, 2. ¥Yga, Pecnyoruxa bawxopmocman

AnHoTanusi. Maremaruka urpaet GyHIaMEHTAIBHYIO POJIb B CIICIIHAIBHOCTH,
SABJISIICH OCHOBOWM JIJIi MHOTMX 3a1ady u onepanuid. OHa ucnonb3yeTrcs Jis:
re0JIe3NUECKUX paboT M ChEeMOK, KapTorpaduu U CO3TaHMs TUIAHOB, TNIAHUPOBAHUS U
MIPOCKTUPOBAHUS, PEIIEHUS FOPUINYECKUX U KaTACTPOBBIX BOIPOCOB.

[lenp maHHOM CTAThU PACKPBITH POJIb 3HAHUN MATEMATUKHU B 3€MJIEYCTPOUCTBE.

KiroueBble cjoBa: MareMaTwka, 3€MIIEYCTPOMCTBO, MOJEIMPOBAHUE,
pacyeThl, METOBI.
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J171st TOro 4TOOBI MOHATH KAKYIO POJIb UTPAIOT 3HAHUS B 00JIACTH MAaTEMATUKH B
HaIlel CHelHaJbHOCTH, HEOOXOAMMO pacCMOTPETh, YTO BKJIIOYaeT B cels
3eMJIEYCTPOMCTBO. 3€MJIEYCTPOICTBO — 3TO CIEUUAIU3UPOBAHHOE HAIIPABIECHUE, B
KOTOpO€ BXOOUT Tomorpaduyeckass CbeMKa, H3MEPEHHE, MEKEBaHUE 3EMEb,
ONpEJEICHUE TPAHULl 3EMENbHBIX YYaCTKOB M MHOIO€ Apyroe. 3ajgadd, KOTOPbIE
CTaBITCS TMepell CHEIUaTIuCTaMH, BCErJa OTIMYAIOTCS CJOKHBIMH pacueTamu.
VYcnemHsIM — pellieHHeM TakKuX 3ajad, SIBISETCS B3aMMOCBSI3b JIBYX HayK:
3eMJIeyCTpOMCTBa W MareMatuku. PaccMoTpum OGojee mnoapoOHO obnacTu
COINPUKOCHOBEHUS JIBYX HayK [1].

1. 'eone3nueckue paboThl U ChEMKA.

Tpuanrynauus u Tpuinatepanus. MareMaTH4ecKue METOAbl HCIIOJIb3YIOTCS JJIS
HaxXO0XJIEHUS KOOPAMHAT TOYEK HA MECTHOCTM HAa OCHOBE HW3MEPEHUW YIJIOB U
pacCTOSIHUM MeXAy HUMU [2].

HuBenupoBanue. MaremaTuka HyXHaA JJIsl OINpEACICHUS BBICOT TOYEK
OTHOCHUTEIIBHO HEKOTOPOW OMOPHOM MOBEPXHOCTH. DTO BAXKHO IJIA CO3JIaHUSI KapT
penbeda 1 MpOEKTUPOBAHUS UHKEHEPHBIX COOPYKEHUM.

KoopnuHatHble cucteMbl M peoOpa3oBaHusl. 3eMJIEYCTPOUTENN UCIOIb3YIOT
pa3HbIe CUCTEMBbl KOOpAUHAT (reorpaduyueckue, NpsiIMOYTOJIbHBIE) U JIOJKHBI YMETh
peoOpa3oBbIBATh KOOPJMHATHI U3 OJTHON CHUCTEMbI B JIPYTyI0, YTO HEBO3MOXKHO 0€3
MaTEeMaTHYECKUX 3HaHUU [3].

Oo6paboTtka nmanubix GPS/GNSS. MaremaTtuyeckue ajiroputMmbl JiexKaT B
OCHOBE 00pa0OTKM JaHHBIX, MOJYUYEHHBIX OT CIYTHHUKOBBIX CUCTEM HaBUTAIMU. DTO
HE0OXOIUMO JJIsI ONIPEIeNICHUSI MECTOTIOJIOKEHHS M TIOCTPOCHHUSI KapT.

2. Kaprorpadus u co3nanue miaHos.

MacmrabupoBanue. MaTemMaTHYeCKUE TIPOIMOPIMHM  UCTIOIB3YIOTCS IS
CO37IaHUsl KapT M IJIAHOB, KOTOPbIE O0TOOpaX)aloT MECTHOCTh B YMEHBIIIEHHOM BHJIC
[5].

[Tpoexumu kapt. PaznuyHbie MaTeMaTHUYeCKUE MPOEKIIMU UCIIOIB3YIOTCS IS
OTOOpaKeHUsI CcPEepUuecKod IMOBEPXHOCTH 3eMJIM Ha IUIOCKOM KapTe. BaxkHo
YUYUTBHIBATh UCKAXKECHUS, BHOCUMBIC KXKI0W MPOESKIIUEH.

Cozmanue umdpoBeix wmoxaenet MectHoct (IIMM): Maremaruueckue
QITOPUTMBl MHTEPIOJISIIIUM  UCIIONB3YIOTCS JUIsl co3AaHusl UU(POBBIX MojeNeH
MECTHOCTH Ha OCHOBE JIaHHBIX M'€0AC3UUECKUX U3MEPECHUM.

'eoundopmarmonnsie  cuctembl (I'MC): THUC akTuBHO  HMCHOJIB3YIOT
MaTeMaTUYECKUE  AFTOPUTMBbI  JUIsl  aHaJIW3a  IPOCTPAHCTBEHHBIX  JIAHHBIX,
MOJIETTUPOBAHUSA U MPUHSITUS PEUICHU.

3. IllnanupoBaHue U TPOECKTUPOBAHHUE.

Pacuet montaneii u o6bemMoB. MareMatnyeckue HOpMyJIIbl IPUMEHSIOTCS TS
pacdeTa 00bEeMOB 3eMJISTHBIX PaboT, TUIOIIA/ICH 3eMENbHBIX YUaCcTKOB [4].

[IpoekTupoBanue IOpOr M KOMMYHHKauuid. MartemaTuka HeoOxoauma is
pacuera yrjioB HaKJIOHA, KPUBU3HBI U JPYTUX MapaMeTpoB AOpOT, TPyOONPOBOIOB U
JIPYTUX KOMMYHHKAIIHM.

Pa3buBka yuacTkoB. MaTeMaTH4eCKUe€ METOJbl HYXKHBI IS pa3elICHUs
3eMeJIbHBIX YYaCTKOB Ha YaCTH B COOTBETCTBHUU C 3aJlaHHBIMU TTapameTpamu (dopma,
TJIOIAIb).
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Ontumu3anmsi UCHOJIb30BAHUS 3€MJIM. MaTreMaTu4yecKoe MOJEIMPOBAHUE U
METOAbl  ONTUMM3AIMU  MCIOJB3YIOTCS i1 OOPEACIICHUA  ONTUMAJIBHOTO
WCIIOJIB30BAaHUS 3€MJIM B 3aBHCHUMOCTH OT Pa3HBIX (aKTOPOB (PKOHOMHUYECKUX,
AKOJIOTUYECKHUX, COLIUATBHBIX).

[IpoektrpoBanue nanHmmadToB: MaremMaTHKa HCIOIL3YCTCS ISl CO3JIaHMS
TAQPMOHUYHBIX W (PYHKIIMOHAIBHBIX JAHAMIA(QTOB, YyYHUTHIBAsS YKJIOHBI, JIMHUU
BUJIMMOCTH U Pa3MELLIECHUE DIIEMEHTOB.

4. FOpuauyueckre 1 KaJlaCTPOBBIE BOIPOCHI.

YcraHoBiieHUE TpaHull. MaTeMaTU4eCKue METObI HY>KHBI ISl ONIPEACIICHUS U
3aKpeIyIeHUus] TPaHUIl 3€MEJIbHBIX y4acCTKOB, OCOOCHHO NPH pa3pelieHur CIIOPOB O
rpaHuULIaX.

KanactpoBeiii  yuer. JlaHHblE O KOOpJAMHATax, IUIOMIAASX M JAPYTUX
XapaKTEPUCTUKAX 3EMEJIbHBIX Y4YaCTKOB, XpaHAIIWECsH B KaAacTpe, OCHOBAHBI Ha
MaTEMaTUYECKUX U3MEPECHUAX U pacyeTax.

MaremaTndeckre TUCHMUILIAHBI, UCIIOJIb3YEMBIE B 3€MJICYCTPONCTBE.

['eomeTpusi. HeoOxoauma ajis pacdyeToB IUIONIAACH, MEPUMETPOB, 0OHEMOB U
IPYTUX TEOMETPUYECKUX XapAKTEPUCTHUK.

Tpuronomerpusi. HykHa npu pemieHMHd 3a7ad, CBSI3aHHBIX C yIJaMu |
pacCTOSHUSIMHA. MaTeMaTU4eCKUM aHAJIM3 HCIOJb3YeTCs JJI1 MOJACIWPOBAHHUS U
AHAJIN3a PA3JIUYHBIX IPOIECCOB, MPOUCXOISIIINX HA 36MHOW MOBEPXHOCTH.

JluneiitHas anreOpa. TPUMEHSCTCS JJI PEIICHHS CHCTEM YpaBHECHHH,
BO3HHUKAIOIIUX MIPH 00paboTKe reojae3nueckux gaHHbix U B TUC.

Cratuctuka W TEOpUS BEPOATHOCTEH. MCIIOJB3YIOTCS JUIS  aHaIu3a
MIOIPEITHOCTEW NU3MEPEHNUN U OLIEHKU TOYHOCTHU PE3YJIbTATOB.

BeraucnurensHas ~— Marematuka.  HeoOxomuma — mis pa3paboTKu |
HCITOJIb30BaHUS MMPOTPAMMHOTO 00eCTICUSHUS, TPUMEHIEMOT'0 B 3eMJICYCTPOMCTBE.

B 3aknrodueHne MOXXHO OTMETHUTh, YTO MaTeMaTHKa SIBISETCS HEOThEMJIEMOM
YacThIO 3€MJICYCTpPOMCTBa, 0OecreynBas TOYHOCTh, HAJEKHOCTh U 3(PPEKTUBHOCTD
BBIIIOJIHEHUSL PA3IMYHBIX 3a1ad. be3 MareMaTHyecKWxX 3HAHUM HEBO3MOXKHO
OCYILECTBJIATh KA4YE€CTBEHHOE IUIAHUPOBAHUE, IPOCKTUPOBAHUE U YIIPABIICHHUE
3eMeIbHbIMU  pecypcamu. Ho, HeoOXoAMMO MOHHUMAaTh, 4YTO MOJYYEHHOE
MaTEMATUYECKUMHA METOAAMU ONTUMAIIBHOE PELICHUE MOXET HE COIJIACOBBIBATHCS C
SKOHOMMYECKON BBITOJION, B 3TOM CiIydyae BO3MOXKHO HEO0OXOJMMa KOPPEKTUPOBKA
MOJEIM WIA KOPPEKTUPOBKA METOJA PEUICHUSA, WIA PEUICHUS YTOYHECHUS
mapaMeTpoB 3aJa4u.
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YK 37.016:004
IODOEKTUBHOCTDH UCITOJIb30OBAHUS NHTEPAKTUBHbBIX
NPUJIOKEHUN HA YPOKAX MATEMATHKH
buxbynamosa Jlapuca Kamunosua, yuumens mamemamuxu u UHGHOPMamuxu,
I'BOY BKK I1DO um. A.B. [locmasanosa, 2. Huumobau, Pecnyoauxa bawkopmocman

AHHOoTauuss. B craree onucaHel NpPEeUMYyIIECTBA  MCIIOJIb30BAHUS
WHTEPAKTUBHBIX TIPUJIOKEHUN Ha ypoKax MaTeMaTUKU. PaccMOTpeHbl BHJIbI
IPOrpaMMHOr0 OOecCIeueHns, Takhue Kak rpaduueckuid KalbKylnarop Desmos wu
reomerpuyeckas cpeaa GeoGebra.

KirwudeBble cjioBa: HHTEPAKTUBHBIC MPUIIOKEHUS, ITU(DPOBBIE HHCTPYMEHTHI,
MaTeMaTHKa, HHTEPAKTHUBHOCTh, 00pa30BaTEeIbHBIN MpOILIecC.

B  nmocnegnume  gecsatuietus — MHQOpPMAIMOHHBIE  TEXHOJIOTHH  CTaJH
HEOTHEMJIEMOH YaCThIO COBPEMEHHOT'O OOIIECTBA, OKa3biBas 3HAUYMTEIHLHOE BIUSHUEC
Ha pa3JIMYHbBIC aCIICKTHI Halllel KU3HU. biarogaps pa3BuTHIO MUGPOBBIX TEXHOJIOTHMA
YBEIMYUIOCh  pa3sHooOpa3ue o0pa3oBaTelbHBIX IIPOrpaMM, JOCTYIIHBIX  Ha
maTdopMax IePCOHATHLHOTO KOMITBIOTEPA, TUTAHIIIETOB U TEIE(POHOB.

Ceronnst 1u(poBBIC TMPHIOKCHUSI aKTUBHO MPUMEHSIOTCS B OOyYEHHH. ITO
OJIMH W3 KIIOYEBBIX WHCTPYMEHTOB, MEHSIOIMINUX IMOAXOMA K TMepeaade U yCBOCHUIO
3HaHWi. Vcronp30BaHne WHTEPAKTUBHBIX MTPOTpaMM M MYJIbTUMEINA JIECTAI0T YPOKU
MAaTeMaTUKH YBJICKATCIBHBIMA W WHTEPECHBIMH I OOyYaromuXcs. YUYEHUKH
MOJTY4aroT BO3MOYKHOCTh BH3yaJIM3UPOBATH H3ydaeMble SIBJICHUS,
AKCIIEPUMEHTUPOBATh C HUMHU 1 HaXOJAUTh HECTAHIapTHBIE perieHus. IHTepakTuBHAs
cpeda moMoraeT pa3BUBaTh HABBIKM  pENIEHHS  MaTeMaTUYeCKuX  3ajad,
COBEPIIICHCTBOBATh CBOM BBIYMCIIMTEIIPHBIC HABBIKM M IPUMEHSATH TEOPETHUYCCKUE
3HAHUS Ha MMPAKTHKE.

NHTEepakTUBHBIC  MPUIOKEHUS  MPEJACTABISAIOT  cOO0HM  MpPOTrpaMMHOE
oOecrieueHre, KOTOpOE IIO3BOJIICT IIOJIB30BATEIAM HE TOJBKO HaOMIOAaTh 3a
IIPOIIECCOM, HO M aKTUBHO B3aWMOJICHCTBOBATh C KOHTCHTOM, BBITIOJIHSS 3aJIaHUs Ha
dKpaHe KOMITBIOTEpA WJTU TUTAHIIICTA.

Kaxmplii y4eHWK HMMEET CBOKO CKOPOCTh BOCIHPHSATHS W OCOOCHHOCTH
KOTHUTHBHBIX CITOCOOHOCTEH. VHTEepakTUBHBIE IPOTPaMMBbI JIAalOT BO3MOYXHOCTH
aanTUPOBATHCS 10T HHIWBHIYaIbHBIC TOTPEOHOCTH KaXKIOTO yUalIerocs. Y YeHUKA
MOTYT CaMOCTOSITCJILHO OIPEACIATh CKOPOCTh HM3YyYCHHs] Marepuaja, IOBTOPHO
MIPOXOJIUTH TPYJAHBIE TEMbl W MOJydYaTh IIOMOIIb B CiIydae 3aTpyJaHCHUH. ITO
0COOEHHO TMOJIE3HO B KJIACCaX C pa3HbIM YPOBHEM MOJTOTOBKH, TJ€ OJTHU ydalluecs
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HYKJIAlIOTCSI B JOTIOJHUTENBHOM MOJAEpPKKE, a APYyruM Tpedyercst Oojee CloxHas
3agayva [4; 5].

OnHUM W3 OCHOBHBIX NMPEUMYIIECTB MHTEPAKTUBHBIX MPUIIOKCHUN SBISIETCS
BO3MOKHOCTh TMOJTY4Y€HHs] OOpaTHON CBSI3U. YUEHUKHU Cpa3y BHUAST PE3yibTaT CBOEH
paboThl, YTO TMOMOTAET MM JIy4YIlle TOHWMAaTh ONIMOKA M KOPPEKTUPOBATH CBOM
JNEUCTBUSL.

[Tpumepamu yCTIEIITHOTO MCTIOJBb30BaHMS MU(PPOBBIX HHCTPYMEHTOB Ha YPOKax
MaTEMaTUKH SIBJISIIOTCA KOMIIbIOTepHBIE npuioxenus GeoGebra u Desmos.

['eomerpuueckas cpena GeoGebra — oHO M3 MOMYJSPHBIX MAaTEMATUYECKUX
npuwiokeHuil. 1o OecrjlaTHOe MpOrpaMMHOE obecrieueHue, OObeTUHSIONIEe
reOMEeTpuIo, anredpy, CTaTUCTUKY WM aHaiu3 B ofgHoM wuHTepdeiice. C MOMONIBIO
IPOrpaMMbl MOXKHO CTPOUTH I'paduku PyHKIUH, cCO3AaBaTh JUHAMUYECKUE YEPTEKHU,
AKCIIEPUMEHTHUPOBATh C PA3IUYHBIMA TE€OMETPUUYECKUMH TMPEeoOpa3oBaHUSIMU U
MOJIETUPOBATh (PU3NYECKHUE MTPOLIECCHI, OMHUCHIBAEMbIE MATEMATUUYECKUMH MOJICIISIMHU.

[IpunoxkeHue BKIIOYAET MHCTPYMEHTHI JJIsl aHAK3a CTATUCTUUYECKUX JAHHBIX
1 paboThI C BEPOSTHOCTHIO [2].

I'paduueckuii KampKyasaTOop Desmos — emie OJuH MOIIHBI HHCTPYMEHT,
KOTOPBIM MO3BOJISIET BU3YAJIM3UPOBATH JIOOBIE MAaTEMaTUYECKHE BBIPAKECHMUS,
HauyWHasE OT MPOCTHIX apU(PMETHUYECKUX OIepaluidi M 3aKaHYuBas CJIOKHBIMU
GYHKIUSAMHA, YpPaBHEHUSIMHM W HEPaBEHCTBAMH. [Ipunoxenne Ttakxke Ha€r
BO3MOXHOCTh CO3/1aBaTh HWHTEPAKTUBHBIC 3a/IaHMs, CIOCOOCTBYIOUIUE JIyUIIEeMY
MOHUMAHUIO CBSI3U MeXy pyHkImel u e€ rpadukom [3].

PesynbraTtel paboThl MporpaMMbl MOKHO HCIOJIB30BaTh IS CO3JIaHMUS
y4eOHBIX MaTepUaJIOB W MPE3CHTAIMM, KOTOPhIE MOMOTYT YYCHUKAM JIy4Ille TMOHSTh
U3y4aeMbli MaTepual.

[Ipunoxenuss MOAACPKUBAIOT pPabOTy Kak Ha KOMIbIOTEpE, TaKk M Ha
MOOUMJIBHBIX YCTPOMCTBAX, UTO JEJIaeT UX JOCTYMHBIMHU B JIFOOO€ BpeMs U B JIFOOOM
MECTE.

HecmoTpss Ha MHOXECTBO MPEUMYIIECTB, UCIOJIb30BaHUE IU(POBBIX
MHCTPYMEHTOB TaK)XE COMPSKEHO C OMNPECICHHBIMU TPYIHOCTSIMHU, TaKUMH Kak
TEXHUYECKasi OCHAIIIEHHOCTh, OE€30MAaCHOCTh JAHHBIX U COXPaHEHHE COIMAIbHOTO
B3aUMOJICCTBHUSI.

Buenpenue nu@poBbIX TEXHOJOTMH B Y4YEOHBIH MPOILECC CTAJO HACTOJBKO
YCHEIIHBIM, YTO COBPEMEHHOE 00pa30oBaHUE MPAKTUUECKH HEBO3MOXHO MPE/ICTABUTH
0e3 MHPOPMAIMOHHBIX TEXHOJOTHH. X ucmonbp3oBaHWe Ha ypoKax MaTEMaTHUKH
CIOCOOCTBYET JIydIlIeMy YCBOCHHIO MaTepuaja M yiIydllaeT kauecTBo oOydeHus [1].
Onnako st JOCTHUKEHUS  MAKCUMAJIbHOTO — pe3yjbTara BaXHO TIPaMOTHO
WHTETPUPOBATh OTH HWHCTPYMEHTHl B YUYEOHBIM TpOIECC, codeTras HX C
TPaAUIIMOHHBIMU MeToJaMu oOydeHus. [Ipu mpaBUIBLHOM MOAXOAE KOMIBIOTEPHBIC
MPUJIOKEHUSI MOTYT CTaTh MOJIE3HBIM HHCTPYMEHTOM JIJIsl Pa3BUTHSI MAaTEMaTHYECKUX
HABBIKOB U TIOBBIIIICHUS YCIIEBAEMOCTH 00YUYarOIINXCS.
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YK 378.147
NMHHOBAIIMOHHBIE TEXHOJIOI'MHU
B COBPEMEHHOM OBPA3OBAHNUA
bynun Muxaun Heanosuu, obyuarowuiics
T'AIIOY Canasamckuii konnedac 0o6pazosanus u npogheccuoHaibHulx
mexnonoeuil, 2. Canasam, Pecnybauka bawxopmocman

AHHoTanmusi. B craTtebe paccMaTpmBalOTCS COBPEMCHHBIC HHHOBAIIMOHHEIC
TEXHOJIOTHH, IPHMEHSIEMbIE B 00pa30BaTECILHOM IIPOIIECCE, UX POJIb B IOBBIIICHHUH
KavyecTBa 00yYCHHS, MOTHBAIIUN O0YJArONIUXCS, a TAK)KE IMEPCIICKTUBBI UX PA3BUTHSL.
AHaTU3UPYIOTCA TPAKTUYECKUE TPUMEPHl BHEAPCHUS NHU(PPOBBIX pEIICHUNA W
WHTEPAKTUBHBIX METOJIOB B CHCTEME CPEIHETO0 W BBICHIETO IMPOheCCHOHAIBHOTO
oOpa3oBaHUs.

KiarwueBble ciioBa: oOpa3oBaHHe, HHHOBAIIMM, TEXHOJOTHH, ITU(poBH3aIINS,
WHTEPAKTUBHOE 00yUYEHHE, ITeIaroTHKa.

CoBpeMeHHOE 00pa3oBaHUE TEPEKUBACT MEPUOJ aKTUBHOW TpaHchopmaluwy,
BBI3BAHHOW pa3BUTHEM IU(PPOBBIX TEXHOJIOTHM, W3MEHEHUSAMH B COIMAIBHON
CTPYKType OOIIeCTBA M HOBBIMU TPEOOBAHUAMH K KBaTU(DUKAIIMU CIHEIUATHCTOB.
NHHOBaIMOHHBIE TEXHOJIOTUM CTajld HEOThEMJIEMON YacThlo 00pa3oBaTEIbHOM
Cpenbl U TPeOYIOT NEPEOCMBICIICHHS TPAAUIIMOHHBIX MOJX00B K MPENO/IaBAHUIO.

[TonsiTue u knaccupuKals THHOBAMOHHBIX TEXHOJIOTUH.

NHHOBalIMOHHBIE TEXHOJOTMM B  00pa30oBaHUM NPEICTaBIAIOT  COOOM
COBOKYIHOCTh HOBBIX METOJIOB, MPUEMOB M CPEACTB OOyuYEHHUS, HAINPABICHHBIX Ha
noBeilieHHe 3PGEeKTUBHOCTH ydeOHOTo mporecca. OHM MOryT BKJIHOYATh Kak
upoBbie HHCTPYMEHTHI [1; 3] (oHnaliH-11aTGOpPMBI, BUPTYalIbHBIE JabOpaToOpun),
TaK M MEJarornyeckue Moaxonbl (MIPOeKTHOE O00ydYeHHEe, CMELIaHHOE OO0yueHue U
zp.).

OcCHOBHBIE BU/Ibl ”THHOBAaLIMOHHBIX TEXHOJIOTUH:

. NudopmarnmonHo-kommyHnukaimorasie TexHonoruu (MKT);
. MobwunbHoe oOydenue (m-learning);

. Cwmemannoe o0yuenue (blendedlearning);

. OO6yuenue yepes uccienoBanue (inquiry-basedlearning);
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. ['etimudukarus;

. VR/AR texuonorum.

[IpenmyiiecTBa BHEIPEHNS MHHOBAIIMIA B 00pa30BaTEeIbHBIN MpoLiece
[IpenmyiiecTBa OUEBUIHBI:

. [ToBbIlIIEHNE MOTUBAIIUN O0YYAIOUINXCA 32 CUET UHTEPAKTUBHBIX (POPM;

. NuauBuayanuszanuss oOydeHHsT C  HCIOJB30BAaHHEM  aJalTHBHBIX
mwiatdopm;

. Pacmmpenne BO3MOXHOCTEN CaMONOTOTOBKH;

. [ToBbIienue nudpoBoil rPaMOTHOCTH CTYACHTOB,

. Pa3BuTne HaBBIKOB KOMaHAHOM pabOThI U IPOSKTHOM 1EATEIbHOCTH.

Hampumep, wucnons3oBanue tarpopm Moodle, Zoom, GoogleClassroom
MO3BOJIIET ~ MpemojaBaTeNiiM TUOKO  BBICTpaMBaTh  Kypc H  OIICGHHUBAaTh
PE3yIBTATUBHOCTH B PEKHMME PEATbHOTO BPEMEHH.

[IpoGnemMbl W BBI30BHI TPHU HCIIOJIH30BAHWA HWHHOBAIIMOHHBIX TEXHOJOTHH.
HecMoTps Ha MOJ0KUTETBHBIE CTOPOHBI, CYIIIECTBYET PSJI IPOOIEM:

. Henocrarounas TexHnuecKass OCHAIEHHOCTh YUPEKICHUM;

. Hwuzkuit ypoBenb MKT-koMneTeHIIMM y 4aCTH NE1aroros;

. IIcuxonornyeckass HErOTOBHOCTh CTYJIEHTOB H IPENOAABaTENIed K
IIepeMeHaM;

. HepaBHOMEpPHBII TOCTYN K pecypcaM B pa3HbIX PETHOHAX CTPAHBI.

Oco0E€HHO OCTpO ATH BOIPOCHI BCTAIOT MPH MEpPeXoje Ha JUCTAHIMOHHOE
oOydeHue, Korja oT MpernojiaBareiisa Tpedyercs yMeHue ObICTPO aJanTUPOBaTh Kype
IO/l HOBBIE YCJIOBUSL.

[TepcnexktuBsl pazButusi. B Oymymiem oxxumgaercs Oojiee MIMPOKOE BHEIPEHUE
UCKYCCTBEHHOTO  HMHTEJJIEKTa B oOpa3oBaTeibHYrO  cdhepy,  pa3BUTHE
NEPCOHATM3UPOBAHHBIX 00pa30BaTEIBHBIX TPACKTOPHI, McTioNb30BaHue BigData nis
aHajM3a YCIIEBAaeMOCTH, a Takxke (opMUpoBaHHE THOKMX 00pa30BaATENbHBIX
MapLIPYTOB HA OCHOBE KOMITETEHIUH [2; 4].

OaHMM U3 TEPCTIEKTUBHBIX HAIMPABJICHUW OCTAETCS COTPYIHUYECTBO MEXKITY
o0pa3oBaTeIbHBIMU YupexkaeHUsIMU U [T-koMmaHusiMu 1J1s1 CO3J]aHUSI COBMECTHBIX
UU(POBBIX pelIeHUI U MIaTHOPM.

3akntoueHue. IHHOBAalMOHHBIE TEXHOJOTHUM — HEOThEMJIEMAs  4YacTh
COBPEMEHHOT0 00pa3oBaTesibHOrO mpolecca. X ycrnentHoe BHEAPEHUE 3aBUCUT OT
CUCTEMHOI paboThl MpernojaBaTeseii, METOAUCTOB U aJMUHUCTpAIMU. TONBKO MpHU
KOMILJIEKCHOM TIOJIXO/IE MOXHO JOOUTHCS YCTOWYMBOTO TIOBBIIICHUS KauecTBa
oOpa3oBaHMsl, COOTBETCTBYIOIIEro TpeboBanusM XXI Beka.

Cnucok numepamypol:
1. Axuynnanos  FO.K. Ponb  uHHOBayuui 8  nedazocuyeckou  OesmeibHOCmu
/ FO.K. Axuynnanos // Teopueckoe camopazgumue nedazoea Kax UHOUKAMUGHbBII NOKA3AmMeilb
npogeccuoHanbHol U coyuanvHou ycnewnocmu. Teopus. Memoodonoeus. Onwvim:
Mamepuanet Bcepoccuiickoti nHayuHo-npakmuueckol KoH@epeHyuu (¢ MeHcOYHAPOOHbIM
yuacmuem), Ypa, 22 anpens 2024 cooa. — Ypa: Hucmumym pazeumus ob6pazo8amusl
Pecnyonruxu bawkopmocman, 2024. — C. 47-52.
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3. Jleguenxo E.I. Unnosayuonnvie mexnonocuu noauIUHS8AIbHOU MOOeIU 0OPA308aHUSL
// Obpazosanue: mpaouyuu u unnosayuu. 2019. Ne 2 (26). C. 12-16.

4. Iasazoe A.C. Humeepayus O0ONnoOIHUMENIbHO20 NPOGECcCUOHANIbHO20 00pa308aHus 8
UHHOBAYUOHHYIO cpedy pecuoHanvnoz2o pazeumusa / A. C. laazos, 0. K. Axuymnanog
// Hayunoe obecneyenue cucmemol nogvluieHus Kearuguxayuu kaopos. — 2025. — Ne 1(62).
—C. 38-48.

YK 681.142.2(075.8)
HOBAA JIMCHUIIVIMHA B OBYYEHUU CTYJAEHTOB
HE®TEI'A30BOI'O ®AKYJIBTETA
buixosa Onvea I'eopeuesna,
Kkanouoam mexuuyeckux Hayk, Cankm-Ilemepbypeckuil 20pHblll yHUBEpCUME
umnepampuyst Examepunwt I, 2. Cankm-Ilemepoype

AnHoTauust. B yuyeOHOM miporiecce mpeajiaraeTcs HOBas JAUCIUILIMHA
«KOMIBIOTEpHOE MojenupoBanue». lIpennaraercs B pamkax A3TOW JUCIUILIIAHBI
00BbEIMHUTH W3YyUYECHHE MOCTPOCHUSI MAaTEMAaTUUECKOW MOJAENH, oJA00paTh METOJ €€
peanu3alud M TO3HAKOMHUTHCSA C COOTBETCTBYIOIIMMHU (DYHKIUAMH B IaKeTax
KOMITBIOTEPHOW MaTEMaTHKHU.

KioueBble c¢Jj0Ba: KOMIBIOTEPHOE MOJCIMPOBAHUE, MaTeMaTH4ecKas
MOJIEJIb, YUCICHHBIE METOIbI

B cBsi3u ¢ mepexoqomM Ha HOBBIM (popmaT 00ydeHUS B BBICHIMX YYEOHBIX
3aBeAeHusx B Cankr-IlerepOyprckoM TOpHOM YHHUBEPCUTETE HUMIIEPATPUIIHI
Exarepunnr Ilpa3zpabaTbiBatoTcsi HOBbIE Yy4eOHbIC IUIaHBl. B 3TuX T1utaHax jyis
CTYJICHTOB  HampaBiieHus  HedTerazoBoe  Je€JO  MOSBWIACH  JIUCIMIUIMHA
«KoMIploTepHOE MOAENMPOBAHUE», 3aMEHMBIIAA JUCHHUILIMHY «[IporpammHbie
MIPOAYKTHl B MareMaTH4ecKoM MojaenupoBaHum» [l]. [IporpammHble TpOIYyKTHI B
MaTeMaTUYeCKOM MOJIEIMPOBAaHUM M3y4YaJUCh CTYJEHTaMU B TpeTbell cemectpe. U B
TPETBEM CEMECTPE, KOIAA €IIE€ CTYICHTHl TOJIBKO HAYMHAIOT 3HAKOMUTBHCS C
BBIOpPaHHOM CHEIUATbHOCTBIO, 0OCYKJIaTh BOMPOCHI MOCTPOCHUS MaTEMAaTHYECKOU
Mozenu ObuUT0 HepeanbHO. OCHOBHOE BHMMAaHHME MPU 3TOM YIEISUIOCH U3YUYEHUIO
METO/ZIOB  BBIYMCIICHHMH, HamOoJiee YacTO BCTPEUAIOIIMXCA B  peaju3aluu
MaTeMaTUYECKUX MOJIETIEH, U X pealiu3alii Ha KoMIbloTepe. Briciias maTemaTuka
TaK)X€ U3y4yajiach U B TPETHEM CEMECTPE, UTO YIPOIIAIO U3yUEHUE BHIUYUCIUTEIbHBIX
MeTo/10B. HecMoTpst Ha TO, UTO B IIKOJIBHBIX MPEAMETaX TaKUX Kak (pu3vka u Xumus
UCIIOJIB3YIOTCS MAaTeMaTHYECKUE MOJEIHM IOHSATHE 3TO CTYJEHTaM HE 3HAKOMO.
JlucuuIuiiHa KOMITBIOTEPHOE MOJEIMPOBAHUE 110 HOBBIM IUIAHAM H3Yy4aeTcs
CTYJIEHTaMH B JIeBATOM ceMecTpe. CTyJeHTHI YK€ 3HAKOMbI C OCOOEHHOCTSIMU CBOEH
OyyIieil crennaaTbHOCTH.

B wHedrerazoBoM nene peaau3oBaHbl BeCbMa CIOXKHBIE MaTeMaTHYEeCKUE
MojeN. DTO OOBACHAETCS TEM, YTO HET OJHO3HAYHOTO IMOHUMAHHUS CTPYKTYpBI
HEe(PTEHOCHBIX IUJIACTOB, 3HAHUSI MX (UBUYECKUX XaAPAKTEPUCTHK, OCOOCHHOCTHIO
npoiieccom A00b4u [2-4].

KomMmnproTrepHoe MOAECIMPOBAHUE JTOCTATOYHO MOJIOJOE HAMNPABJIECHUE 3HAHW,
BKJIIOUaroIiee B ceOsl BOMPOCHI IMOCTPOEHUS MAaTeMaTHUYeCKOW MOJENH, METOJIOB
YUCJIEHHOTO PEUIEHUS W PEeaJu3alMi0 3TUX METOJOB B MAKeTaX KOMIIBIOTEPHOU
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MaTeMaTUKH W CHEUaIU3UpOBAHHBIX mnakerax. CTyAeHThl M B IIKOJIE B Kypcax
(U3MKH KCIIOJIB30BAIM MAaTEMAaTUYECKUE MOJIENIH, HO HE 3aHUMAINCh U3YYECHHEM HUX
nonydeHusi. M Tenepp Oousibllie BHUMAaHUS NPEMJIOKEHO YAEHATH IOIYUYEHUIO
MaTeMaTUYECKOM MOJENIHN IpoLecca WIN SIBICHUS KPOME BBIIOJIHEHHUS BBIYMCICHHMA
MOJIyYEHHBIX ypaBHEHHWH, cucteM M JAp. [lo3ToOMy Ha OTHENBHBIX MNpUMeEpax
paccMaTpuBaeTCsa MOJIydyeHHEe MaTeMaTudeckod mojenu. OOpaiaercsi BHUMaHUE Ha
TOT (aKT, 4TO JIOOOH MPOIECC MOKET UMETh HE OJHY MATEMaTHYECKYIO MOJENb, a
HECKOJIBKO B 3aBUCUMOCTH OT M3YYEHHOCTH IPOLECCAa U OLICHKHU BIUSAIONIMX Ha €ro
peanu3zainuio GakTopoB. ITO HauOOJEe HATJISIHO MTPOJIEMOHCTPUPOBAHO HA PEIICHUU
3ajaun najeHus Ttena. llpencraBiieHsl MOAENM NAACHUA TENa KaK MOCTOSHHOM
MAacCChl, TaK U MEPEMEHHOM [5], ¢ yUETOM CONPOTUBIICHUS BO3AYIIHOW cpenbl [6], u
0e3 COMpOTUBIICHUS, C y4eTOM (OpMBI Mmaiaroiero tena [7].

[locTpoeHne  MareMaTH4eCcKOM MOJEIM  CONPOBOXKAACTCS  NPUHATHEM
YIOPOLIAIOIIUX MPEANON0KEHH W TONyIIeHUd. BpiOMparoTcs METOAbl YHMCIIEHHBIX
pElICHN TOJYYEHHBIX YPaBHECHMM, a 3aT€M OHHU PEANM3YIOTCA Ha KOMIIBIOTEpE.
EcTecTBeHHO, paccMaTpuBarOTCS BApUAHTHI MPOCTHIX MATEMATHYECKUX MOJENEH.
[Ipu 3TOM 5ICHO, KaKu€ JOMYLIEHUSI MOYKHO OITYCTUTh JIJISl MOTy4YeHUs1 00Jiee CTPOruX
MOJEEN.

PaccmarpuBaroTcs cienyronme npouecchl:

v\ BbIUMCIIEHHE DPabOTHI, HECOOXOAMMOM U OTKAYMBAHUS JKUIKOCTH W3
€MKOCTH, BBIYHCIICHUE BPEMEHU BBITEKAHUS KUJKOCTH U3 EMKOCTH,

v\ IpoIlecC COCYIIECTBOBAHMS JBYX BHIOB 0COOEi B MpHpOJE, MaJcHUE
TE€Ja C y4ETOM COIIPOTUBIIEHUS BO3/1yXa,

v’ konebaHue rpysa,

v' 3amaua OaJUIMCTUKH,

v\ BBIYHCJIEHHE MOIIHOCTH HE(TAHOTO IUIACTa MO JaHHBIM Pa3BEJOYHOTO
Oypenust U GUIbTpaLUsl )KUIKOCTHU B IJIACTE

v ¢uabTpanus HepTH B HedTECOACpKAIIEM IIIACTE.

[Toka3biBaeTcs, Kak MOJIyHarOTCS MaTEMaTHYECKUE MOJENU KaXAOro W3 ITUX
nmpoiieccoB. B kadecTBe peanu3ali 3TUX MOJENEH NPOUCXOJIUT 3HAKOMCTBO C
BBIYHMCIIUTEILHBIMU METOJJAMHU PEIICHUS 3aa4:

v\ BBIYKCJIEHHWE MHTETpalia ¢ 3aJaHHONW TOYHOCTHIO,

v\ 4YHCJIEHHOE pelleHre OOBIKHOBEHHOTO Iu((epeHInanisHOro ypaBHEHHUS
IEPBOro MOPSAIKA,

v\ YHCIEHHOE pelieHue CUCTEMBI IBYX OOBIKHOBEHHBIX
muddepeHnranbHbIX ypaBHEHUH TIEPBOTO MOPSIIKA,

v\ 4YHCJIEHHOE pelleHre OOBLIKHOBEHHOIO IU((epeHInaIbLHOI0 ypaBHEHHUS
BTOpOro nopsiika (3amava Komm u kpaeBas 3a1aya),

MHTEPIOJISAUNS U allIPOKCUMALIUS,

v’ umcrieHHOe pelneHre aUGQEPEHIMATBHOTO YPAaBHEHUS B YaCTHBIX
IIPOU3BOJIHBIX BTOPOTO nopsjika (ypaBHeHue Jlamnaca).

CryaeHTbl, KaKk NOpaBWJIO, OYEHb HACTOPOXKEHHO OTHOCSTCA K YHUCICHHBIM
METO/1aM, X MOrpemHOCcTH. [103ToMy B epBbIM K€ MpUMEPE BCTAET BOMPOC OLEHKU
NOTPEIIHOCTA TMOJYy4YEeHHOro pesyibTata. C  3TOH ke UEeabl0 MPOU3BOJIUTCA
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AHAJIUTUYECKOE (TouHOE) U YHUCJIIEHHOE peuieHue 0OBIKHOBEHHOT'O
muddepeHnnanTsHOTO YPaBHEHHSI BTOPOTO Topsaka. OIeHUBASTCS TOTPEITHOCTb.

JInst mpakTU4eCKOTro 3HAKOMCTBA C METOJIaMH OHHU PEaTU3YIOTCS B TaOJUYHOM
npoueccope Microsoft Excel. Ilocie 3Toro cTyneHTbl 3HAKOMSTCS C (PyHKIASAMU
MMAKETa KOMIIBIOTEPHOW MAaTEMAaTHYECKH, PEATTU3YIOIIUMU YHCIICHHOE PEIICHUE 3a]1a4
ATUMH WM 00Jiee CIOKHBIMH MeToJilaMu. COMOCTaBICHUE PE3YIbTATOB PEIICHUMN C
MOMOIIBI0 (DYHKIMI TaKeTa KOMIBIOTEPHON MAaTeMAaTHKH C TOYHBIMH PEIICHUSIMH
noATBepkaacT A3PHEKTUBHOCTD ATUX (PYHKIIHMA.

Cnucok qumepamypuol:

1. Buikosa O.I'., Apby3zoe /[.H. O npenooasanuu memo0oo8 6blYUCIEHUL CHYOeHMaM
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«/lubpoxomy, 2014.

6. I'yno X., Tobounux A. Komnvromepnoe mooenuposanue 6 ¢usuxe. 4. 1. M.: Mup,
1990.

7. Knoukosa HU.FO. Hccnedosanue cucmemvl oughghepenyuanvhvix  ypasHeHul,
onucwvlealowell man CHUMCeHUs. Ha packpvelmom napawiiome //Becmuux poccuiickoti
akademuu ecmecmeennwvlx Hayk, 2020. - Ne 1.

YK 372.891
CO3JJAHVE HHTEPAKTUBHOM KAPTHI PECITYBJIHMKH
BAIIKOPTOCTAH KAK OJTHA U3 ®OPM ITPOEKTHOM "
NCCJEJNOBATEJbCKOMN NESATEJHbHOCTH IKOJbHUKOB
Baneesa I'yzenv @axpuciamosua,
KaHouoam neoazo2uieckux Hayk, 0OyeHm,
Hucmumym pazsumus obpazosanusi Pecnyonuxu bawxopmocman,
yuumens 2ceocpaguu MAOY «Jluyeii Ne 94», 2. Vpa, Pecnyoauxa bawxopmocman

AnHOTanusi. B cTaThe MpuBEIEHBI KIIFOYEBBIC ATalbl PaOOTHI HAJ MPOCKTOM
CO37aHUsl MHTCPAKTHBHBIX KapT PETrHOHA W MPEUMYIIECTBA MX HCIOJIL30BAHHS Ha
ypOKax.

KioueBble ¢jI0Ba: MHTEPAKTHBHBIC KapThl, MPOEKT, TUIEPCCHUIKU, TPUTTED,
1M (HPOBBIE TEXHOJIOTHH.

Ceronnst Ha cMeHY OyMaXHBIM KapTaM | aTjiacaM MPUXOJISAT AIEKTPOHHBIE WITH
VHTEPAKTUBHBIE KAapThl, KOTOPBIE SABJISAIOTCA MOLIHBIM HWHCTPYMEHTOM IS
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BU3yalu3aluy HMHPOpMALMKM, aHalu3a JaHHbIX u o0yueHus. IIlpumeHeHue
WHTEPAKTUBHBIX KapT HAa ypOKax IO3BOJSET OBICTPO «IIEPEMEIIaThCs» B
MIPOCTPAHCTBE U BO BPEMEHU, OTIEPATUBHO PEIIaTh yUeOHbIC 3a/1aUH.

ONEeKTpOHHBIE  KAapThl  CETrOAHS  pacCMaTPUBAIOT HE  TOJIBKO  Kak
KapTorpaduecKuii CIPaBOYHWK, HO M KaK HMCTOYHHUK CaMbIX pPa3HOOOPa3HBIX
CBEJICHUII, CBSI3aHHBIX C KOHKpEeTHOM Tepputropueid [2]. Ilpumepamu Takux
WHTEPAKTUBHBIX KapT MOTYT OBITh KapThl TOPOICKOTO TPAHCIIOPTA, PACIIOIOKEHUS
TYPUCTUYECKUX JIOCTONPUMEUATEIBHOCTEH M TAaMSITHUKOB apPXUTEKTYPhl, KapThl
IOrojel 1 T.14. [3].

B Pecny6nuke bamkopTocTan peann3oBaHO HECKOJIBKO MPOEKTOB, CBA3AHHBIX
C MHTEPAKTUBHBIMU KapTaMu: TYypHUCTHUECKash KapTa, KapTa 0co00 OXpaHsIEMBIX
IPUPOJIHBIX TEPPUTOPUIN PECITyOJIMKH, KapTa OXOTHUYBUX yroawuii [1; 4, 6].

C 2010-2011 yueOnoro roma kypc reorpaduu bamkoproctaHa UCKIIOUYEH U3
y4eOHOM MporpaMmbl IIIKOJ, JHUIEEB, a €ro OCHOBHbIC TOHSTUA HU3Y4YalOTCs
MHTETPUPOBAHO HA YpPOKax (PU3MUECKON U 3KOHOMHUYECKOU reorpaduu Poccuu, 4to
TpeOyeT OT yuuTess CKaThs yuyeOHOro MaTepuajja A0 MUHHMyMa, a TakKe BhIOOpa
oosiee A(PEKTUBHBIX METOJOB W3YUEHUS, 3aKPEIUICHUS M TMPOBEPKU 3HAHUM
00yyJarommxcs.

N3 ombiTa paboThl MOKHO OTMETUTbH, YTO MPOLIECC CO3/IaHUS UHTEPAKTUBHOU
kapThl PecnyOnuku bamkopTocTaH BKJIIOYAET HECKOJIBKO KIIIOYEBBIX OITAarloB:
1) BeIOOp TembI (MCXO/s1 U3 y4eOHOUM MporpaMmbl); 2) cOOp MaHHBIX (HMCIIOJB3YIOTCS
pazM4YHble UCTOYHUKH); 3) 00paboTKa W aHaIW3 JAHHBIX (TIOJyYECHHBIE CBEICHUS
CUCTEMATU3UPYIOTCA, MEPEBOJATCS B reorpaduueckuit popmar).Ha 3aBepinaromiem
JTane y4eHUKd B (opMe TPE3EHTAIMU MPEJCTaBISIOT CBOM KapThl, OOCYKIAIOT
MOJIyYEHHBIE PE3YJIbTAThI U JI€JIAI0T BHIBOJIBI.

Pabora ¢ kaprorpaduuecKuMH CEpBHCAMU CIIOCOOCTBYET OCBOCHHMIO HOBBIX
TexHoJoruid [5]. B xome paboThl Haj MPOEKTOM CO3JAaHUS MHTEPAKTUBHBIX KapT
peruoHa oOydaromuecsl JUles U3yYWId BO3MOXKHOCTH CO3/IaHUS MHTEpPaKTHBA B
nporpamme PowerPoint ¢ MCHOJIb30BaHUEM THUIEPCCHIJIOK M TPUITEPOB M CO3AU
B3aMMOCBSI3aHHBIE MEXKIy CO00I MHTEpAKTUBHBIC KapThl balllkopTocTana, UCXOAs U3
TeX Y4eOHBIX 3a/ad, KOTOphbIe€ CTaBWUJM Tmiepen coboil. I[lpumepamu sBisSIIOTCS:
MHTEpPAKTUBHbIE KApPThl  peclnyONMKH: «AJIMUHHUCTpaTUBHOE neneHue Pby;
«Xapaktepuctuka pahoHOB pecnyOnukuy; «lopoma pecnyOnuku»; «Peku
bamkoprocranay; «Ilone3nsie uckonaemsie bamkoprocranay; «IIpoMBIILIEHHOCTH
peruoHa»;  «3almoBeHUKM W  HAMOHAJIbHbIE  THapku  bamkoprocTaHay;
«Typucrtruecknii Mapmpy™.

Hcnonp3oBanne WHTEPAKTUBHOW KapThl HA YPOKE Teorpaduul MO3BOJISIET JaTh
JI0OCTaTOYHO MHOTO WMH(OpMAIMK 3a MHHUMYM BPEMEHH, YIy4IllaeT BOCIPUATHE U
3anomMuHanne WHGopMmarmu  ydamuMmuca. Co3laHue HWHTEPAKTUBHOM  KapThI
Pecniy6nuku bamkopToctan sBisieTcss oJHOM U3 (HOpPM MPOEKTHOM AESATENBHOCTU
IIKOJILHUKOB, CHOCOOCTBYIONIEH PAa3BUTHIO AHAJUTUYECKOTO MBIIUICHUS, HABBIKOB
paboOThI ¢ JTAHHBIMU U IUGPOBLIMU TEXHOJIOTUSIMH.

[IpenmyiiecTBaMy UHTEPAKTUBHBIX KapT SBISAIOTCA: YIUIyOJIE€HHOE TOHUMAHUE
npeaMeTa, Tak Kak BU3yalu3allus JaHHBIX JiejlaeT uM3ydeHue uHdopmanuu Oosee
HarJISIAHBIM M 3alIOMUHAIOIIUMCS; (POPMHUPOBAHUE AaHAJTUTUYECKOTO MBIIIJICHUS
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(YUEHHMKH ydaTcs aHAJIM3UPOBATh JlaHHbIC, HAXOJUTh 3aKOHOMEPHOCTU W JeJaTh
BbIBOJIbI). Co37aHue KapT MPOXOJUT B TPyIMIax, YTO, HECOMHEHHO, CIIOCOOCTBYET
Pa3BUTHIO HABBIKOB COBMECTHOM KOMaHIHOM paOOTHI.

Coznmanve WHTEpaKTUBHOM KapThl PecmyOmmkum bamkoprocrtan kak ¢dopma
MIPOCKTHOW  JICSITCIBHOCTH IIKOJBHUKOB CIIOCOOCTBYET Pa3BUTHIO  KITFOYEBBIX
KoMIieTeHInid 21 Beka, BKJOYas pabdoTy ¢ JaHHBIMH, KPUTHUYECCKOE MBINIICHUE U
u(poByI0 TPaMOTHOCTh. PacmmmpeHHble BO3MOXXHOCTH mporpammbl PowerPoint
MO3BOJIAIOT CO3/1aTh HAO0Op MHTEPAKTHUBHBIX KapT, HEOOXOAUMBIX IS H3Yy4YEHUS
reorpaduu  bamkupuu. BHeapeHue TakuxX TMPOEKTOB JieflaeT oOyueHue Oosiee
yBIEKATEIbHBIM,  IPAKTHUYECKUM HM  MEXKIUCUUIUIMHApHBIM.  HeoOxoaumo
MOA/ICP)KUBATh WHUIIMATUBHI 110 CO3J]aHUI0 KapTOrpauyecKuX MPOEKTOB B IIKOJaX,
CTUMYJIUPYSI TBOPUECKUU U UCCIIEAOBATEIBCKHUM TTOJIXO0/ K U3YYEHHIO POIHOTO Kpasl.

Cnucok numepamypol:
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YK 502.94(73)
IKOJOI'NMYECKAS ITOJUTUKA
U EE BJIUSIHUE HA DKOHOMMKY: OIIBIT CIIA
Banexowcanuna Aneenuna Cepeeesna, cmyoeum epynnot 22 11/]-1,

pykogooumens.: Cynmanos Axcan Xapucosuu, npenooasameinv,
T'AIIOY YKCHUBT, 2. Y¢pa, Pecnybauka bawkopmocman

AHHOTANMsI: TPOOJIEMbl OTPHUIIATEILHOTO BO3ACHCTBUS WHAYCTPUATIBHOTO
Pa3BUTHS Ha OKPYXKAIOMIYIO cpeay ocoOeHHO penbedHo orpazwiuchk B CIHIA, rae
0ocoOyl0  3HAUYMMOCTh MPUOOPEIM  BOMPOCHI  OOECIEUEHUs]  IKOJOTUUYECKOM
6e3omnacHocT. Ha mpoTspkeHur mecTu aecsaTuiaeTuit nocie 60-x IT. mpoInioro Beka
JlaHHas MpobemMaTrka mpruobdpesna o01Ierocy1apcTBEHHY0 3HAYUMOCTb.

KiarueBble cjioBa: TPOMBINUICHHBI pPOCT, 3arps3HEHUE aTMOC(EpHI,
AKOJIOTHYECKAS TTOJTMTHKA.

B wucropum kpynHeinmen cTpaHbsl 3anaja BOMNPOCH 3aLIUThl OKPYXKAroLIEH
Cpelbl OT HEOJIAronpUsATHON J1eATebHOCTH YeIOBEKA JIJTUTENbHOE BpEMs HE Urpalld
3ameTHOM poym. U numb ¢ Havdama 1960-x TT. amMepuKaHIbl CTaJd BCE OOBIIE
OECTIOKOUTHCST 00 IKOJOTUYECKOM BO3JAEHCTBUM OYpPHOrO MPOMBILIIIEHHOTO pOCTA.
Crano 0o4eBUIHBIM, YTO BBIXJIONHBIE Ta3bl JBUraTelI€l OT BO3PACTAOLIEr0 4YHCIIA
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aBTOMOOMWJIEH CTajau MPUYUHOM cMora W Jpyrux (opM 3arps3HEHUs BO3JyXa B
KpynHBIX Topomax. [lomoOHOe W apyrue BUABI YXYIIICHHUS OKPYXKAIOMIEH Cpeibl
CTaJI0 PEe3yJbTaTOM TOTO, YTO SKOHOMHCTHI Ha3bIBalOT BHEUIHUM 3(pdextom —
CTPOTO TOBOPS, 3TO T€ M3JEPKKH, KOTOPHIC BBHI3BIBAIOIIAS WX OPTaHU3AINS MOXKET
n30exaTh, HO 3a MOJO0OHBIE KPAHHOCTU JTOKHO HECTH OTBETCTBEHHOCThH OOIIECTBO B
1esoM. BOJIBIIMHCTBO 3KOJIOTOB BBICTYIWJIM 3a TO, YTO MMEHHO Y MNPABUTEILCTBA
€CTh MOpPaJIbHOE 0053aTENBCTBO 3aIUIIATH XPYIKUE YKOCUCTEMbI 3EMIIH, JAXKE €CIH
JUISL OTOTO TPUJIETCS TMOXKEPTBOBaTh HEKOTOPHIM SKOHOMHYECKMM pocToM. Kak
pe3yJbTar, ObLI MPUHSAT PsAJl 3aKOHOB JIJISI KOHTPOJISI YPOBHSI 3arpsi3HEHUS, BKIIFOYAs
TaKW€ aKThl, KAK 3aKOH O YMCTOM Bo3ayxe 1963 ropa, 3akoH o yuctoi Bojme 1972
roaa u 3akoH o 0e30macHoi nuTheBoi Bojae 1974 roma [1].

DKojiorpuyeckass  TMOJUTHKA —  3TO  JEWCTBHE,  IPEANPHUHUMAEMOE
IPaBUTEIIbCTBOM WJIM JPYTUM BJIACTHBIM CYOBEKTOM, T'OCYJIapCTBEHHBIM WM
YaCTHBIM, KOTOPOE PEeaJIM3yeT MEphI, HANIPABJICHHbIC HA CHUXKEHHUE OTPULIATEIIBHOTO
BO3JICHCTBUSI HA OKPYXKAIOIIYI0 Cpeay, CO37JaBaeMOro JAesTEIbHOCTHIO YEJIOBEKA.
Cnenyer OTMETUTh, YTO SKOJOTMYECKas MOJMTHUKA KAaK MPABUIIO peau3yeTcs s
MpEeOoTBpAIICHUs, TEKYILIEro Wiu Oyayliero BpeAa SKOCUCTEMaM, 4YTO IMOMOTaeT
MOACPKUBATH 0011Iee OJIaronolydyue OKpY Karolen Cpebl.

DKoyiornyeckasl MOJUTUKA HEoOXOJuMa TakKKe IMOTOMY, YTO SKOJIOTMYECKUE
9aCTO UTHOPHUPYIOTCS B TIOTOKE TTOBCETHEBHBIX M JOJITOCPOYHBIX PEIICHUN, KOTOPBIC
CIeAYyeT MPUHSTH.

[Togo6HOE MPOUCXOIUT MOTOMY, YTO YCHJIUS IO OXpaHE OKPYKAIOIICH CpesIbl
BOCIIPUHUMAIOTCSI B CTpaHe, TJi€ TOCIOJCTBYIOT pBIHOYHBIC OTHOIICHHS,
OTpaHUYMBasi CBOOOJIHOC PAa3BUTHE DSKOHOMHUKH, YTO MPEAONPEACISIET OCTPOTY
MOCTOSIHHOM OOpBhOBI Mexay neMmokpatamu U pecnyonukaniamu B CIIA. Cnenyer
OTMETHUTb, YTO UMEHHO MPEACTABUTEIIN PECITyOIMKAHCKON MapTUH YTBEPKIAAIOT, YTO
AKOJIOTMYECKasi TOJUTUKA MOXKET OKa3aTh HEraTUBHOE BIMSHUE HAa DSKOHOMHKY
Coemqunennnix IlTaTos.

Cxka3bIBaroTcs u MTOCICACTBUS rOCTOJICTBYIOIIEH B o0IIIeCTBE
CaMOYCIIOKOGHHOCTH, KOTJa MHOTHE TMpOoOJIeMbl, CO3JIaHHbIC 3arps3HEHUEM W
JESITCIIFHOCTBIO YCIOBEKA, HE BBI3BIBAIOT HEMEIJICHHBIX ITOcieacTBUi. OOIIEeCTBO
MIPUBBIKJIO, YTO MOCEACTBUS U3MEHEHUS KJIMMaTa MPOSIBIISIOTCS CO BPEMEHEM, a HE
cpazy, — O3TO NPUBOAUT K TOMY, UYTO DJKOJOTHYECKash TOJUTUKA MOXET HE
BOCIIPUHUMAETCSI KakK OIpaBJaHHAs «IUIOMIAJKa» JJIS MHOTHUX ITOJUTHKOB WIIH
MPaBUTEIBCTBEHHBIX OPTaHOB, TOCKOJBKY pe3yJbTaThl HE OYyIyT TMOJTYYEHBI
HEMEIJICHHO.

OpmHako SKOJOTHYECKAs MOJUTHKA MOJTy4YuiIa OOMEHAIMOHAIBHYIO OKPACKYy —
muaorue mrarbl CIIIA, Takwme kak KamudopHus, oco3Hamw, 4TO OrpaHUYCHHBIC
pEeCypChl, TaKue KaK MCKOMAeMO€ TOIUTMBO U HEe(PTh, OTHIOIb HE OCCKOHEYHBI, KaK
BO300HOBIIIEMbIE HICTOUHUKHN SHEPIUH, U HE IPUHOCST TOJIb3bI OKPY KatoIeh cpeie.

B kxoHeuHOM cueTe, HKOJOrMYEecKass MHOJUTHKA — 3TO CII0OCO0 obecrneueHus
COOJIFOZICHUS DKOJIOTHYECKUX IPOTOKOJIOB M 3aKOHOAATEIhCTBA B cdepe 3alluTh
KJIMMAaTa.

Kaxk paboTtaet sxonoruueckas nonutuka B Coenunennsix LllTaTax?
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B Coenunennpix ITarax sKoJiorMyeckas MNOJMTHKA OCYLIECTBIIAETCS Kak
dbeneparTbHBIM MPAaBUTEILCTBOM, TaK M MPABUTEIHLCTBAMH IITATOB U B 3HAYUTEIHHOU
CTEIIEHW HAaIpaBJI€HAa HAa MOHUTOPUHI W OKAa3aHWE JaBJICHUS Ha JICUCTBUS
MNPEANPUITAN U OTAEIIBHBIX JIUL] C UEJIBIO 3AIIUTHI OKPYKAOIIEH CPEIBL.

OCHOBHBIM OpPraHOM, OTBETCTBEHHBIM 3a HAJ30p 3a 3KOJOTHMYECKOW MOJIMTUKOU
B CIHIA, sBaseTcs co3MaHHBIM 3aKOHOM O HAIIMOHAJIBHOMN SKOJIOTHYCCKON MOJIMTUKE
(NEPA) opran, KoTOpbIii TpeACTaBIsieT COOOM HAIMOHAJIBHYIO CTPYKTYPY,
HaIpaBJICHHYIO Ha 3alllUTy OKpYXalollehd cpeibl U 00ecrneueHue TOro, 4yToObl Bce
BETBU BJIACTU MPOBOAMIA HKOJIOTHYECKYIO DKCIEPTU3Y IMepe]] MPUHATUEM JOOBIX
MacIITaOHBIX pelIeHU B 0OIIEHAlMOHAILHOM MacliTade, KOTOphIE CMOTYT OKa3aTh
OTPULIATENBHOE BO3/ICUCTBUE HA N3MEHEHHUE KIIMMATA.

Bce 3akoHOmaTenbHbIE aKThl, YACTO PEAIM3YEMBIE WM AKTUBHO IpEjiaracMsble
ATEHTCTBOM IO OXpaHe OKpy:Karoliei cpeapl Ha (eaepaibHOM YPOBHE, HAIIPaBJICHBI
Ha 3allUTy TEPPUTOPUN, OKPYKAIOUIECH CpeIbl IyTEM MPEANUCHIBAIOIINX MEp
KPYIHBIM KOMIMAaHUSM U JIMIaM, 00JadaloliM COOTBETCTBYIOIIUMHU MTOJTHOMOYUSIMH,
CTPOrO CIEINUTHh 3a JCUCTBHUSMH, OKa3bIBAIOIIMM BO3JECHCTBHE HA OKPYKAOIIYIO
Cpeny, U CTPOro CIeI0BaTh HOPMAM HOBBIX KIIMMATUYECKUX MPEANUCAHUN MO0 MEPE
WX TIOSBJICHUS.

OTtpenbHBIE HCCIEOOBAaTENN IO MpoOJeMaM H3KOJIOTMYECKOW O0e30IacHOCTH
NPUBOAAT CIEAyIoIMEe CcpaBHEeHUA. Bor oauH wu3 nonoOHbIXx mpumepoB. OO
HKOJIOTUYECKOM MOJUTHKE CIIEIYET PacCy>kKJIaTh MPUMEPHO TAKUM K€ 00pa3oM Kak O
pecTopaHax, KOTOPHIM HY>KHa JUIEH3Ms Ha OOCTY>KMBaHHE CBOMX KJIMEHTOB
IKOTOJIbHBIMM  HanmuTKaMu. OYeBHUJIHO, YTO TOJOOHBIC 3aBEJEHUSI CTPEMSITCSA
NOCTUYb YKAa3aHHOM UENH, HO CHEIaTh 3TO MOXHO TOJBKO IIPU HAJIUYUHU
COOTBETCTBYIOLIMX PAa3pClUICHUNA — IKOJOIMYECKas IOJUTHKA B JTAaHHOM Cllyyae
paboTaeT aHAJIOTMYHBIM O0Opa3oM. [7aBHas 1€b — TapaHTUPOBATh, YTOOBI
OpraHu3allid U TPEANPUSITHS COOTBETCTBOBAJIMA OMPENICICHHBIM KPUTEPUSIM, UYTOOBI
COCTAaBUTH MOJHYI0 KAPTUHY TOrO, YTO UX JIESITEIBHOCTh HE OKAXXET HETaTUBHOTO
BO3JICVICTBHS HA OKPYKAIOUIYIO CPELY.

Omgnum w3 Haubornee  pacHpOCTPaHEHHBIX  CHOCOOOB  HCIOJNIb30BaHUSA
skosornueckor nosutuku B CIIIA sBnsercst peryimpoBaHHE HENOCPEACTBEHHOM
NEATeIbHOCTY M co3llaHhe  (UHAHCOBBIX CTUMYJOB. PerymupoBanuss —
MpeNMCcanusi, KOTOPbI€ YCTAHABIUBAIOTCS JIJII KOMIIAHUM, U KOTOPHIM HEOOXOJAUMO
clieioBaTh, TorJa Kak (PMHAHCOBBIE CTUMYJBI MPEIOIAraloT, YTO MPaBUTEIHCTBO
CTUMYJIUPYET XO3AMCTBEHHYIO JAEATEIBHOCTh YEJIOBEKA WM KOMIIAHUWA TaKUM
o0pa3oM, 94TOOBI ACHCTBYIOIINE areHTHl B TTOJI00HOM cdhepe MOTIN BBIOpATh NSl ce0s
HanOoJsiee yCTOWYMBBIA BapUaHT, IPYTroM MyTh — TMOJYYHUTh BO3BpAT BIIOKEHHBIX
CPEACTB, WJIN HAJIOTOBYIO JIBIOTY.

Texymas mnonutuka B 00MacTh oOxpaHbl oOkpyxatomieit cpeast B CIIA
dopmupyeTcst couetaHueM (enepanbHbIX 3aKOHOB, MEXKIYHAPOJHBIX COIIAIICHUNA U
JKOJIOTUYECKUX HOPM, Takux kak NEPA — 3akoH 0 HalMOHAIbHOW TOJUTHUKE B
00JIaCTU OXpaHbl OKPYXKAIOLIEH Cpelbl, YTOObl TapaHTUPOBaATh, YTO (enepanbHbIe
areHTCTBA BBIMOJIHSIOT Bce TpeboBaHusi NEPA u mpejaraembie miaHbl JeUCTBUN B
COOTBETCTBHUH C 3KOJOTUYECKUMH MOTPEOHOCTAMH 110 Beel cTpane [1].
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Hpyrue npumepbl MOJIUTHUKKA B O0JacTH OXpaHbl OKpYy)Karouled cpeabl B
Coenunennsix [lITaTax BKIIOYAOT 3aKOH O YUCTOM BO3AYyX€, 3aKOH O YUCTOU BOJIE U
3akoH 00 McCue3alolUX BUJAaX — BCE OHU MOSIBUJIUCH IMOCIE TIIATEILHOTO aHalu3a
OKpY>Kalollled cpeabl B YpPE3BbIYAMHBIX OOCTOSATENBCTBAX, a TAKXKE B CBSI3U C
MOCJIEACTBUSIMU MEHSIIOLIETOCs KJIUMarTa.

NEPA — oana wu3 3HakoBbix wuHUNMATUB CoeauHeHHbix IlltatoB 10
COJICMICTBUIO YCHIHUSIM MO CMSITUCHHIO 3HAYUTEIIbHBIX BO3JICUCTBUN WJIM HETaTUBHBIX
MOCJIEICTBUN NJIsi OKpy:Karolieh cpeabl U 00€CIeUeHUI0 JTYUIIero MCIOIb30BaHUs
IPUPOAHBIX PECYPCOB, HEOOXOAMUMBIX JJIsl PA3BUTHS CTPAHBI.

OcHoBHble KOMITOHEHTHI NEPA:

* CocraBneHue 3asBICHUN O BO3JEHCTBUM Ha okpyxatouryto cpeay (EIS) —
NEPA tpeOyet, uToOb! (henepasibHble areHTcTBa coctaBiisii EIS niis Bcex 0CHOBHBIX
nehcTBUi Ha (QenepaibHOM YpPOBHE, KOTOpPhIE MOTYT OKas3aTh BIHUSHUE Ha
npupoanyt cpeny. Takum obpazom, EIS — 3710 yriyOneHHbIA aHanu3 TOro, Kak
MOTEHUIUAIbHBIE MH(PPACTPYKTYpHBIC MPOEKTHl WU JPYTUe JEJIOBbIE HAYMHAHUS
MOTYT MOBJIMATH HA OKPY>KAIOIIYIO0 TEPPUTOPHIO U SKOJIOTHUECKHUE CUCTEMBI.

* IlpoBenenue skonoruuecko omeHkun (B0) — maIsE  BO3MOXKHOCTH
KaTErOpUYECKOro MCKIIOYEHHsI, KOTOpOoe He oxBaTeiBaeTcsa npouenypamu NEPA. B
ATUX CJIy4yasx OpraHu3allid MOTYT 3alOJIHUTh (OpMY, KOTOpasi COACPKUT KPaTKOE
OMMCAaHUE  PA3IMYHBIX  MOJAPA3yMEBAEMbIX  JIKOJIOTHYECKUX  (aKTOpOB U
MOTEHIIMAIBHBIX MPOIEAYPHBIX MOJIOKEHUH, KOTOPhIE HEOOXOAUMO MPUHSTB.

» Kareropuueckue wuckimouenus (CE) — mio0wie mpesyiaraeMble JI€WCTBUS,
KOTOpbIE, KaK CYMTAeTCA, HE OKa3blBAIOT CYLIECTBEHHOTO BJIUSHHUS HA
npenanoiaraemMyro cdepy, 3aTparuBarollyl0 OOIIEeCTBEHHOCTh. OpraHuszanuu B
MOJAOOHBIX CIydYastX MOTYT OBITh OCBOOOXIEHBI OT IOAPOOHOIO 3asBICHUS O
BO3JICCTBUU Ha OKPYKAIOUIYIO CPENY.

* Vyactue o6mecrBeHHocTH — NEPA ycTaHOBWJIO BaXKHOCTh (pefepalibHbIX
NEeUCTBUM ISl YNPABJICHUST U MOHUTOPHUHTA JIFOOBIX OOpATHUMBIX U HEOOPATUMBIX
00s13aTeNIbCTB U JIJI YJIYUIIEHUs OOIIEero mpoliecca onpeesieHusi 001acTu AeCTBUS
C LEJIBI0 KypUPOBaHUS MOAPOOHOTO IKOJIOTMYECKOT0 aHAIN3a.

* CorpyaanuectBo — NEPA crporo npuaep:xuBaetcsi yOexaeHHs] B LICHHOCTH
KOOpAMHAIIUM YCWIMK ¢  (eaepalibHBIMM  areHTCTBAMHU  JJIsi  OOecCIeueHUs
MaKCUMAaJIbHOM 3aIIUTHI OKPYKAIOLIEH CPEIbI.

OcHoBHas 1enb noutuku NEPA — copelicTBOBaTh 3alllUTE OKPY’KaIOIICH
cpeAbl W TOBBIIIATh MOPO3PAYHOCTh JEUCTBUHA TPU  AKTUBHOM  Y4YacCTUH
OOIIECTBEHHOCTH B 0OpbOE C yXYAIIEHUEM SKOJIOTHYECKOH 00CTaHOBKH.

Takum oOpa3zom, ombIT peanu3anuu dKoyiormdeckor monutuku B CIIA
3aciy>KMBaeT BHUMATEJIbHOTO U3yUeHHUsI U 0000IICHMS.

Cnucox numepamypo:

1. I'apycosa JI. H., Kypvsanosa V. IO. Ionumuxa u 3axonooamenvcmeo CIIA 6
akonoeuueckou cpepe. TPVJIbI HHAD J[BO PAH. Tom.24 (2019 — Ne3), c. 147-160.
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YK 37.013.75
COBPEMEHHBIE ITOJAXOAbI K ITPEINIOJJABAHUIO ®U3UKU HA
IMPUMEPE PEHIEHUS KAYECTBEHHbBIX 3AJIAY OI'D
Banumos Unvoap Hckanoaposuu,
yuumensb QU3UKU U ACMPOHOMUL, 3aMeCmUmeb OUpeKmopa
MAOY «l'umnasus Nel» . Cmepaumamax Pecnyonruxu bawxopmocman,
cmapwuii npenooasamens kageopvr EHO I'AY JIT1IO UPO PFK
2. Yoha, Pecnybnuxa bawxopmocman

Annoranus. KadectBeHHsle 3agaun Ha OI'D BBI3BIBAIOT Yy BBITYCKHUKOB
OTIpE/ICJICHHBIC 3aTPYIHEHUsI M3-3a HEBHUMATEJIBHOTO MpouTeHus 3adaHusd. K tomy
K€ BBIMTYCKHUKAM JAaeTCsl IIAHC JaTh OTKPBITHIA OTBET HAa KAUYE€CTBEHHYIO 3ajady,
KOTOPBIM YUECHHK JIOJDKEH COCTABUTh CaMOCTOSATENIBHO, MCIOJIb3Ys JIaHHBIC YCIOBUS
3a/1a4M ¥ BCE CBOM 3HaHMSA 1O Gu3uke. MeTos pemnieHus mogo0HBIX 3a7a4d Ha3bIBAIOT
AHAJIMTUKO-CUHTETUYECKUM METOAOM. PemieHue Takux 3adad OCYIIECTBIISICTCS Ha
OCHOBE TNPUMEHEHUs] (PU3MUECKUX 3aKOHOB, SIBJICHUH, COOTHOIICHUN MEXIY
bU3UYECKUMU BETMUYMHAMM, U3BECTHBIX (DAKTOB.

KuaroueBble cjioBa: nejaroruka, MeTojuka npenojaBanus, OI'D no ¢usuke,
KauyeCTBEHHBIC 3aJ1a9H.

KauectBeHnnbie 3amaun Ha OI'D BBI3BIBAIOT Yy BBIMYCKHUKOB ONPEICICHHBIC
3aTPyAHEHHUS U3-32 HEBHUMATEJIBHOTO MPOYTEHUS 3aaHusl. K TOMy k€ BBIITYyCKHUKaM
JaeTCsl IIAHC JaTh OTKPBITBI OTBET HAa KAYECTBCHHYIO 3a7ady, KOTOPBIM YYECHHK
JOJKEH COCTAaBUTh CAMOCTOSITENIBHO, UCIOJIb3Ysl JaHHbBIC YCIIOBUS 33/1a4U U BCE CBOU
3HaHus 10 (pusuke. MHOTAa OTBET HA OJHY 3a7a4y MOXKET OBITh O OJTHOM CTPaHUIIBI
dopmata A4! Meron pemeHuss TOAOOHBIX 3aJa4  HA3bIBAIOT  aHAJMTHUKO-
CUHTETUYECKMM METOJOM. PemieHne Takux 3aJad OCYILIECTBISETCS Ha OCHOBE
NpUMEHEHUsT (PU3NYECKUX 3aKOHOB, SIBJICHUM, COOTHONIICHHM MEXIy (DU3NYECKUMU
BEJIMYMHAMHM, U3BeCTHEHUINX (akToB [1].

[TpencraBum 000OIIIEHHBIN TIJIaH PEIICHUST KaUeCTBEHHBIX 3aa4 [2]:

1. ITpoananu3upoBath yCIOBHUA 3a]1a4H;

2. I[Ipoananu3upoBath PU3NUECKHUX SBJICHUN, OMMCAHHBIX B 33]1a4€;

3. ChopmynupoBaTh U3BECTHBIM (DU3UYECKHUI 3aKOH U OCMBICIUTH B JaHHBIX
YCIIOBUSIX €0 IPUMEHEHNE;

4. CuHTe3upoBaTh YCJIOBUS JIAHHOM 33aJa4d CO CBOMMM JIOTUYECKHUMU
BBIBOJIAMU U J1aTh KOHKPETHBIN OTBET.

BoiienuM npueMbl penieHus KaueCTBEHHBIX 33/1a4 — 3TO AKCIIEPUMEHTAIbHBIN,
IBpUCTHYECKUH, Tpaduueckuid. [lpu pemieHun 3amad IBPUCTUUYECKUM CIIOCOOOM
HCHOJIB3YIOT TAKHE METOJbI KAK METOJ HaBOJALIMX BOIPOCOB, BOIMPOCHO-OTBETHBIN
METO/I ¥ TIOBECTBOBATEIbHBIA. MeTO/1 HABOIAIINX BOTIPOCOB UCIIOJIB3YIOT OOBIYHO Ha
Ha4yaJIbHOM dTare OoOy4eHHs PelIeHUI0 KadeCTBEHHBIX 3anad. [lemarorn momoraiot
YUYCHHKaM, 3a/iaBasi HaBOJSIIME BOMPOCHI, HAWTH penieHne 3aaun. PaboTta yueHuka
HE SIBJIIETCA CaMOCTOSITEJIbHOM, MPOIECC MO3HAHUA UAET C MOMOIIbIO nexgarora. Ha
BTOPOM JTare oOOy4YeHUs] MOXHO HCIOJb30BaTh BOMPOCHO-OTBETHBIM METO/I.
VYyamumecs caMu 3a1at0T BOIIPOCHI U CaMU OTBEYAIOT HAa HUX. [Ipu 3TOM pa3BUBaIOTCA
U yOIyOJsiIOTCS. HABBIKM PEIICHUM Ka4eCTBEHHBIX 3a7ady. YYEHUK HWIrPaeT poJib
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AKTUBHOI'O YYacCTHHKa Ipolecca peuieHus 3agadyd. [loBecTBoBaTEnbHBI METOH —
HanOoJsiee TPYAHBIA, TpeOyeT IIUTEIBPHOW TPEHUPOBKM W HABBIKOB. YdUaIIuecs
MBICJIEHHO CTaBAT BOIPOCHI M CaMU OTBEYAIOT. PerieHue npeacTaBisieT CBA3HBIM
paccka3z ¢ MpUMEHEHHEM Hay4dHbIX 3HaHUN. OCOOEHHOCTHIO TpaduvecKoro mpuéma
pelIeHNs] Ka4eCTBEHHBIX 3aJa4 SBJIAECTCA HAIJIAHOCTh U YETKOCTh PEIICHHS. DTHM
npuéMOM peIIaloTCa 33Jayd, YCIOBHE KOTOPHIX (OPMYIUPYETCSs C IMOMOIIBIO
rpaduka, udepTeka, PUCYHKa, CXeMbl, Qororpaduu. AHamU3upys HHEOOPMALHUIO,
MOJIYYEHHYIO U3 WUTIOCTpAIUi, U COOTBETCTBYIONIYIO (DU3UUYECKYIO TEOPHIO MOMKHO
MOJIY4YHUTh OTBET Ha BOTMPOC 3a7auu [3].

OcHOBHas 1eIb KAUECTBEHHBIX 3a]1a4 — HAYYUTh:

* paznuyaTh GU3HUECKHUE SBJICHUS U TIPOLIECCH] B IPUPOJIE U TEXHUKE;

* OOBACHATH (pU3MYECKHE SBICHUS M TMPOILIECCHl HAa OCHOBE HWMEIOIIMXCS
TEOPETUYECKUX 3HAHMM.

KauecTBeHHbIE 3aaull OYEHb Ba)KHAs COCTABIAIONIAs MPU HU3YyYEHUU Kypca
¢u3uku. YMeHue pemarb KaueCTBEHHBIE 3aJlayd MPOBEPSETCS MPU MPOXOKICHUU
WUTOTrOBOM aTTecTanuu ydamumucs npu caade OI'D u EI'D.

Kcratn, oTMeTMM, YTO TICHMXOJOTHSl YKa3blBa€T Ha OAHY M3 OCOOEHHOCTEH
JETel CpeIHEero HIKOJIBHOTO BO3pAacTa - KOHKPETHO-0Opa3Hoe MbluuieHue. Jleram
0oJiee JOCTYITHBI MOHSATHUSI, OCHOBAaHHBIE HA KOHKPETHBIX NPEIMETax, Ha OCsA3aeMOu
HarJIsiTHOCTH, YEM MOHSTHS, YCTaHaBIMBaeMble Ha aOctpakiusx. [logpocTky Oosee
NOHATEH WHAYKTUBHBIM, a HE JCAyKTUBHBIM IyThb YCTAHOBJIECHMS (PU3MUECKOTO
3akoHa. KadecTBeHHBIE 3a7a4d, CBSI3aHHbIE C KOHKPETHBIMH, XOPOILIO H3BECTHBIMU
JETAM MPEAMETAMHU, JIETKO BOCIIPUHUMAIOTCS YUAIMMHUCS, U T€ UX PEIIAIOT OXOTHEE,
YeM KOJMYECTBEHHbIE 3a1aul. Tak, Ha MepBOil CTyNeHU W3yYeHHs J€ThbMHU (PU3UKU
KayeCTBEHHbIE 3a/adyl B MPENOJaBaHWU WrpalOT OOJBIIYI0 pOJib, YEM
KOJIMYECTBEHHBIE.

PaccMOTpM ~ METOOMKY peELIEHHs TMPOCTBIX KAuyeCTBEHHBIX 3agady —
KaueCTBEHHBIX BOMPOCOB. [Ipu pemennn mo0bIX 3a1ay no (U3MKE aHaIu3 U CUHTE3
HEpa3pbIBHO CBsA3aHbl Mexay coOoi. [loaToMy MOKHO TOBOPUTH JUIIL O €AUHOM
AHATUTUKO-CUHTETUYECKOM METOJI€ pelleHus (Qu3nueckux (M, B YaCTHOCTH,
KaueCTBEHHbIX) 3adad. OTcrola W BBIBOJA, YTO MPAKTHUYECKH BCE BBIMYCKHUKU
MPUCTYMAIOT K PEIICHUIO KaUeCTBEHHBIX 33/a4 — 3TO, HAC HKCIIEPTOB, OUYE€Hb paayeT!
Ho xauecTBO MX pelIeHus OCTaBIISAET KeAaTh JIyUILEro.

Hamomaum, uto B OI'D 2024 Obuto aBa 3agaHusl, MPOBEPSIONINE YMCHHS
pelath KauyecTBEHHbIE 3a1auu 1no ¢usuke. B pabote mpeanaranach KayecTBEHHAs
3ajjaya, CKOHCTPYHMpOBaHHasg Ha ©0a3e y4yeOHOW CHUTyalluM WJIM KOHTEKCTa
«OGKM3HEHHOU cuTyanum». OTBET Ha BOMPOC B 3afaHuaX 21-22 TakKe BBITOJHSIICS
yYallUMHCS B Pa3BEPHYTOM BHJIE€ U OLEHUBAJICS MO MPEIJIOKEHHBIM KPUTEPHSIM. 32
MPaBWIbHBIN OTBET Ha BONPOC U JOCTATOUHOE OOOCHOBAHHUE yYalllUecs MOJIydau 2
Oayna. CpeHuil MPOIEHT BBIMOJHEHUS 3aiaHnuid coctaBuil 29,4 % (B 2023 - 33,2 %)
u 33,5 % (B 2023 - 22,7 %) coorBercTBeHHO. [lpuuem 22 3amaHue BBI3BAJIO
3aTpyAHEHHE y BCEX TPYMI y4YallUXCs: B TPYIIE YYAHIUXCS MOJYYUBIIMX OTMETKY
«3» mpoleHT BbinoJiHeHus 22,6 % (B npouwiom rony - 14,3 %), B rpynne yyammxcs
NOJIyYMBIIMX OTMETKY «4» TpOUEHT BbINoJdHeHus 32,2 % (B mpouuioM Toay -
23,3 %), B rpynme ydauuxcsi MOJYYUBIIUX OTMETKY «5» MPOILIEHT BBINOJHEHUS
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56,8 % (B mpouwiom roay - 47,3 %). 3amganue 21 npoepsitoniee Te K€ YMEHUS YTO U
3amaHue 22; 00bIACHATH (PU3HUECKHUE TPOIECCHl U CBOWCTBA BBIMOJIHEHO YYaIllUMUCS
pa3HBIX TPYII HECKOJBKO JIy4Ille, B TPYNIE YYAIIUXCS MONYyYHUBIIUX OTMETKY «3»
npoueHT BoinosHeHus 15,5 % (B 2023 - 23,7 %), B rpynne y4yammxcs MoJyduBIINX
OTMETKY «4» mpoueHT BbinosHenus 27,1% (B 2023 - 36,2 %), B rpymnmne y4ammxcs
MOJTYUYMBIINX OTMETKY «5» mpoueHT BeinojHenus 60,5 % (B 2023 - 55,3 %) [4].

PaccMOTpUM HECKOJIBKO NPHMEPOB pELIEHUs KadyecTBEHHBIX 3amady OI'D mo
buzuke.

Ilpumep 1. OnuHaKoBBI U OyAyT BBITAIKUBAIOLIUE CUJIbI, IEHCTBYIOIIME Ha
OJIMH W TOT € JACPEBAHHBbIM OpycOK, IUIaBalOIIMii CHayana B BOJE, a MOTOM B
kepocruHe? OTBET MOSCHUTE.

o BrlTankuBaromjasi cuia, JAEMCTBYIOIIas Ha MOTPYKEHHOE B KHJIKOCTb
T€JI0, paBHA BeCy BBITECHEHHOW uM uakoctu. (['oBopum, kak 00 H3BECTHOM
(pU3HUECKOM 3aKOHE.)

o Bbpycokx B o0eux skuakoctsx miaBaeT. (['oBopumM, 4TO MO YCIOBHIO
3a7a4u.)

o Teno nmnaBaer, eciau Bec Tella PaBEH BECY BBITECHEHHOW UM >KHUJIKOCTH.
(CHoBa, ToBOpUM 00 U3BECTHOM (PU3UYECKOM 3aKOHE. )

o N3-3a TOTO, 9TO B 00E€HX JKUIKOCTAX OAMH U TOT e OPYCOK IIaBaeT, TO

OH OyJeT BBITECHITh OJIMHAKOBBIE TI0 BECYy KOJUYECTBA JKUJKOCTEH, W,
CJI€IOBATEIbHO, BHITAIIKUBAIONINE CUJIBI B HUX OyayT paBHbIMU. (BbIBOM, KOTOPBIiA
MBI TTOJTYYMJIM HA OCHOBAHUM HAIIMX Pa3MBIILICHHI. )

B utore, oTBEeT Ha Ka4eCTBEHHBI BOMPOC MOKHO OBLIO MOJYYUTh, IPUMEHUB
M3BECTHBIN 3aKOH (00 YyCJIOBHMHM TUIaBaHUS TEJa) U YCJIOBHS 3aayd (TEJO TUIaBacT B
00eux >KHIKOCTSX).

Paccmotpum apyrou npumep.

Ilpumep 2. ANOMUHMEBBIA W CTaJbHOM IIapbl UMEIOT OJIMHAKOBYIO Maccy.
Kaxoit u3 Hux Oyzaet nerde noAHsATh B Bojge? OTBET MOSACHUTE.

Pemenue. OTBeT: aTrOMUHUEBBIN 1A MOAHATH OYIET JIeTye.

OObsicHEeHHE: Jerye NoAHATh OyIeT TOT Iap, Ha KOTOPBIM AEUCTBYET OOJbImast
BBITAIIKABAIONIAs cuiaa — cuiaa Apxumena. Ilnoraocts cramm (7800 kr/m®) Gombime
mwiotHOcTH  amomuamsa (2700 kr/m’), orcioma, mpM  paBHOM Macce 00BEM
amroMUHUEBOro mapa oonbie. Cuiia Apxumena mpsiMO MPOINOPIMOHATIEHA 00beMy
MOTPY>KEHHOT0 TeJla, TOTOMY Ha aJlOMUHUEBBIA Iap OyAeT IeMCTBOBAaThH OoJbIIas
BBITAJIKUBAIOIIAS cuila (Cuiia ApXuMeaa) U 3TOT IIap Jierde yJiepxaTh B BOJIC.

Ilpumep 3. bpycok TmiaBaeT HpW MOJHOM MOTpyXkeHHH B BoAe. OTBETHTE
M3MEHUTCS JU (M €CITU U3MEHUTCS, TO KaK) BBITAJIKUBAIOIIAS CUla, JEUCTBYIOIIAs Ha
OpYyCOK, €CJI ero MepeMecTuTh B KepocuH? OTBET MOSICHUTE.

Pemenune. Beitankuparomas cujia yMEHbIIUTCS.

OObsicHEeHHE: BBITAJKWBAIOIIAS CHJa, JCUCTBYOIIas Ha OpycoKk B BOJE,
YPaBHOBELIMBACT CUJIY TsKECTU. JlepeBsSHHBIM OpyCOK, IUIaBAIOMIMKA IPU MOJHOM
HOTPY>KEHUH B BOJE, YTOHET B KEPOCHHE, TaK KaK IUIOTHOCTH KepocuHa (800 kr/m?)
MEHbIIIe MIOTHOCTH Boasl (1000 Kr/M3). B kepocune BbITanmkuBaromias cuia Oyaer
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MEHBIIE CUJIBI TSKECTH U, CIIEI0BATEIbHO, MEHBIIIE BBITAJKUBAKOLIEH CUIIBI B BoJe. B
UTOT€, BBITAIKMBAIOIIAS CHJIA YMEHBIIIMUTCS.

Bce tpu npumepa Obiu Ha Temy «Cuna Apxumena». PekoMmeHiyeTcs: BbIIaTh
Cpa3y HECKOJBbKO MOJ0OHBIX 3a7au Ha OJHY U Ty ke TeMy. Pebsita, moixy4yuB 3nanus,
HAauMHAIOT UX pemarb. [locie HEKOTOporo BpeMeHH HEOOXOJHMMO ONPOCUThH BCEX
ydalmxcs. YUUTET0 HY>KHO MPUHATH BCe, a0CONIOTHO BCE OTBETHI, IaXe €CIU OHU
HernpaBuibHbIe. Jlamee HauaTh pasOupaTh 3amady, Hampumep, npumep 1. ITotom
NEepEeXouM K MpuMepy 2, Jajnee aHajlorudHo. MoxHO pa3oOparb 10 5-6 3agau u
TOJIBKO ITOTOM Ha4daTh MoIy4yaTs OT Beex ydamuxcs 100 % BepHbIE OTBETHI.

Jlanee Ha cleqyronieM YpOKe, WIM BO BPEMS BHEYPOUHOU JESITEIBHOCTH
pa3zbupaeM Ipyryro Temy U T.J. YCIeX He 3acTaBUT ceOs noaro xaarb! ['maBHOe B
CaMOM HayaJjle He 3alpelaTh IETSAM T'OBOPUTh HEIPABUJIBHBIE OTBETHI, 4 CIIOKOMHO
OPUHATH a0COJIIOTHO BCE OTBETHI, IOBTOPIOCH, a)Ke €clii OHU HeBepHble! M ToNbKO
IIOTOM MAacCTE€PCTBO M ABTOPUTET YUUTENS MNPUBEAYT K IMPABWIBHBIM PEIICHUSM
KaueCTBEHHBIX 3a]1a4.

Cnucok numepamypol:

1. Moxapm E.H. I[lomenyuan ypoka ¢usuxu 6 eocnumanuu // Obpazosanue. mpaouyuu
u unnosayuu. 2023. Ne 1 (40). C. 54-59.

2. CmamucmuKko-aHaiumuyeckutl omuem o pe3yibmamax 20Cy0apCmeeHHOU Umo2o8ot
ammecmayuu no 006pPA308AMENbHbIM HPOSPAMMAM OCHOBHO20 00We20 00pazosanus 6
Pecnybonuxe Bawrxopmocman 6 2024 200y. C.109-149. URL: https://irorb.ru/gia-2023/

3. Townynamosa Ll.O. PeweHue xauyecmeeHHvIX 3a0ay OOUH U3 NPUEMO8 DA3EUMUSL
Jo2uyeckoeo mvluiieHus Ha ypoxax @Qusuxu / LI O. Townyramosa. -Texcm:

HenocpedcmeeHuwlii // Monoooii yuenwiti. -2010. -Ne 6 (17). -C. 350-352. -URL:
https://moluch.ru/archive/17/1648/ (0ama obpawenus: 21.04.2025).

4. ®amvixoe M.A., Canmumeposa A.D. I[Ipoekmuas OesamenbHOCMb 00)YAIOUIUXCSL
OCHOBHOU WKOIbI U Yuumens Kaxk cpeocmeo @OOopMuposanusi MemanpeomMemHvlx

pe3yibmamos ooyyenus usuxe 6 yciogusx pearuzayuu @IOC // Obpazosanue: mpaouyuu
u unnosayuu. 2022. Ne 2 (37). C. 40-45.

YK 371.72
AHAJIN3 AHTPOITIOMETPUYECKHUX IMMTOKA3ATEJIENA Y
OBYYAIOIIUXCS MOBY KPACHOYCOJIBCKASI BAIIKUPCKASI
I'MMHA3BUSA-UHTEPHAT UMEHHN H.A. MAYKUTOBA
Baguna Upuna Unvscosna, yuumensv buonocuu
MOBY KBI'M um. H. A. Masicumosa, Pecnyoauxa bawxopmocman
I'yoauoynnun Mapam Hpekoeuu, xanouoam 6Uoi02u4eckKux Hayk, 0oyeHm
kagpeopvt EHO I'AY J[I10 UPO Pb, 2. Y¢a, pecnyoruxa bawkopmocmarn

AHHOTaumMss. B crarbe pacCMOTpeHBl  Pe3yJIbTaTbl  HUCCIEHOBAHUS
AHTPOIIOMETPUYECKUX TIOKa3aTelield y oOydaromuxcsi THUMHa3uu-uHTepHaTa. Ha
OCHOBAaHHWHM BBIBOJIOB O COCTOSHUU 370POBbS Yy OOYYArONIUXCS TMPEIJIOKECHBI
PEKOMEHIAIMU POAUTEINAM, aAMUHUCTPALIMM TUMHA3UU-UHTEPHATA.

KiroueBbie cJIoBa: 310POBBE, aHamus, rpymnma 310POBBS,
aHTPOIIOMETPUUECKHUE MOKa3aTeu, Macca Tella, JJIMHA Tela, 00XBaT IPyAHON KIIETKH,
apTepUAIbHOE TABJIEHUE, YACTOTA CEPICUYHBIX COKPAIICHUN.
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B cooTtBercTBHM co cTathet 41 DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-
®3 «O6 obpazoBanuu B Poccuiickoit deaepanum» oOpa3zoBaTeIbHBIC OpraHU3AINN
OCYLIECTBJISIFOT MEPONPHATHS, KOTOpPbIE HANpPABJICHbBl HAa COXPAHEHUWE U 3alIUTy
3I0POBBS I€TEU U MOJPOCTKOB.

[To nanubiM MuHucTepcTBa 31paBooxpaneHust Poccuiickoit @eneparuu (PD)
3a 2023 rox [1], B Poccun tonbko 29,1 % aereil u moapocTKOB B Bo3pacte 10 17 et
MOKHO OTHECTH K MOJHOCTBIO 3I0POBBIM, TOTJIa KaK OCTaJbHBIE €T U MOAPOCTKU
UMEIOT pa3inyHble (YHKIMOHAJIBHBIE HApyUIEHUS, OT HE3HAYUTEIbHBIX 0
3HAUUTETBHBIX XPOHUYECKUX 3a00JIeBaHUM, TSKEIble XPOHUUYECKHE 3a00JIeBAHMUS
WJIM UHBAIUJIHOCTh UMEIOT — 2 %.

Perynspubeie HaOdIOAEHUS 3a COCTOSHUEM (DU3UOJIOTMYECKOTO Pa3BUTHS
oOyyJaroumxcsi Mpyu MOMOIIM JOCTATOYHO JIETKOTO aHTPOIOMETPUYECKOTO METOoJ1a
[1; 2] MOXeT MO3BOJUTH CBOEBPEMEHHO BBISIBIISITh U KOPPEKTUPOBATH OTKIOHEHUS
(PM3HOJOTMYECKOT0 Pa3BUTHS IE€TCKOTO U MOJPOCTKOBOIO OpPraHu3Ma.

OOBeKkTOM VCCIICIOBAHUS BBICTYIWIN oOyyaroiuecs MOBY
KpacHoyconbckoit Oamkupckoil TrumHazuu-uHtepHar um. H.A. MaxutoBa MP
I"agypuiickuii paiion Pecrryoiuku bamkoprocraHn.

[enpro uccienoBanus ObUIO U3yYEHHE COCTOSHUS 3[I0POBbsl 00yYaromuxcsl 1Mo
AHTPOIIOMETPUYECKUM  TOKa3aTelasiM € TOCIEIyIOUIMMHU  BBISIBICHHUEM U
CBOEBPEMEHHON  KOPpPEKIMH  HAPYIIEHHWH  (QU3MOJIOTMYECKOT0  pa3BUTHUSA
HOJPOCTKOBOTO OpraHu3Ma (CaMOKOHTPOJIb 3@ IUTAHUEM U BECOM).

W3 nureparypbl [3] HM3BECTHO, UYTO KOMIUIEKCHAsI OLIEHKH (PU3HUECKOTO
pa3BUTHS J€T€l MW MOJPOCTKOB HMCXOJAT HA TaKUX TIOKa3aTelsX, Kak:
AHTPOIIOMETPUYECKHE (BEC M POCT Tela, OKPYKHOCTh TIPYJHOM KIETKH H Jp.),
duznoMerpudeckue (4acTora CEpACYHBIX COKpAIEHUU, 00bEeM JIETKHUX, YPOBEHb
JIaBJICHUSI KPOBU U JIp.)

B P® mno pe3ynbraraM MEIUIMHCKOIO OCMOTpa B 00pa3oBaTEIbHBIX
OpraHu3alMsSIX TakKas KOMIUIEKCHAs OLEHKa (PU3NYECKOTO COCTOSHUSL 3I0pPOBBS
MOJAPOCTKOB MPOBOJUTCA IO PSAy KPUTEPUEB: OT HAIMYME WU OTCYTCTBHE
(YHKUMOHANBHBIX HApPYLIEHUH W  XPOHMUYECKHX 3a00ieBaHUM 1O  YpPOBHS
(YHKUIHMOHATBHOTO COCTOSIHMSI OCHOBHBIX CHCTEM OpraHu3Ma M COOTHOCSIT 10
YETBIPEM TpynnaM 340pOBbs [4]: OT rpymnmnbl 340pOBBIX AETEM M MOAPOCTKOB 10
IPYIIbI 1€TEH, CTPAIAIOIINUX XPOHUYECKUMU 3a00JI€BaHUSIMU B aKTUBHOM CTaJIUU.

N3ydyeHne aHTpONMOMETPUUYECKUX IOKa3aTesell ObI0 OpraHM30BaHO Ha 0Oaze
MOY Kpacnoyconnsckast BI'I MP T'adypwuiickuii paiton Peciy6nuku bamkoproctas.

[lepen HayamoM NPOBENEHUS MCCIECIOBAHUSA IPOBEIN PAIbSICHUTEIBHYIO
paboTy ¢ JETbMHU W POJIUTEISIMHU, O3HAKOMUIM UX C TJIAHOM aHTPOIIOMETPHUYECKUX
uccinenoBannil. [lomyunnu cormacue poauTenel (3aKOHHBIX MPEICTaBUTENEH) B
MMUChbMEHHOH (hopme.

B uccnenoBaHusix npuHsIM AOOPOBOJBHOE yyacTue oOydaromiuecss Tpex 9-x
Kj1accoB 1 oOy4atomuecs 10 kiacca: 50 obcnenoBaHHbIX 15-TH jiet u 6 — 14 jer.

[IepBble aHTpomomeTpuYeckne 3amMepbl mnposenn B wmae 2024 roma wu
NOBTOpPHBIE - B Hosi0pe 2024 roma, 4TO MO3BOJWUJIO HAOMIOAaTh HW3MEHEHUS
(u3HUECKOro pa3BUTHUS MOJAPOCTKOB B JUHAMUKE.
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@u3nuecKkoe pPa3BUTHE WIKOJIBHUKOB OLICHUBAJIM [0 Macce W JUIMHE Telna,
0o0XBaTy TIpyIHOM KIETKH, apTEPUAIBHOMY JABJICHHI0 M YacTOTE CEpIECYHBIX
COKpaICHUH.

AHTpPONIOMETPUYECKAE H3MEPEHHUS NPOBOJWINCH B  COOTBETCTBUM  C
PEKOMEH/I0OBaHHBIM METOJMKaM [5].

N3mepennst r0060T0 MOKa3aTeass MPOBOIWIM HE MeHee 3-X pa3, (uKcHpys
MOBTOPSAIOIINECS NapaMeTpPHI.

B xozne uccnenoBaHus NPHUILLIN K CJIETYIOIIUM BbIBOAAM:

AHan3 pe3yabTaTOB KOMIUIEKCHOW OLEHKH COCTOSIHUS 3J0POBbS IO IpyImam
B cpaBHeHUU 3a 2016 u 2023 roapl JAEMOHCTPUPYET TEHACHIUIO K YXYAIICHUIO
0OIIIEro COCTOSIHUS 3/10pOBbsi oOyuaromuxcs. M3 56 uccinenyempix yyammxces y 28
(50 %), c mepBOro Mo BOCBMOM KJlacC, CYIIECTBEHHBIX HM3MEHEHUW 370pPOBBS HE
npousonuio. Y 26 oOyuaromuxcs HaOMOAAeTCs YXYIUIEHHE COCTOSHUS 3/10pPOBbS,
yTto coctaBiasier 46,4 % ot oOmero uwucna. Jume y 2-x oOydaromuxcs
3apETUCTPUPOBAHO YIIYUIIEHUE 370pOBbs, 4TO cocTaBiseT 3,5 %, oT oOiero
KOJIMYECTBA.

[IpensioxkeHbl pPEKOMEHJAUUU 10 OpraHu3aluuyd  padboThl C  POAMUTEISAMH
oOyyaroumxcsi, y KOTOPbIX HaOMIOJAeTcsl YXYJIUIEHUE COCTOSIHUS 370pPOBbBA,
AKLIEHTHPYS BHMMAaHUE HAa HEOOXOJUMOCTH JICUEHHUS HMEIOLIUXCS XPOHUYECKHX
3a0071€BaHUI U YKPEIJIEHUSI HIMMYHHOW CUCTEMBI.

B pesynbraTe HMcciaenoBaHUs MHIEKCA MAacChl Tena, cpeau 56 oOydarommxcs
ObLIO ycTaHOBJIEHO, uTO 38 uccienyeMsix (67,8 %) MMeEOT Maccy Tella B mpejesax
HOpMbI; 13 oOywaromuxcst (23 %) UMEIOT HEJOCTAaTOYHYIO Maccy Tena; 3
oOyyvaroruxcst (5 %) UMEIOT BhIpRXKEHHBINA Ne(PUITUT MACCHI; U JIUIIb 2 UCTIBITYEMBIX
(3,5 %) umeroT n30BITOYHYIO MacCy Tela.

AJIMUHUCTpAIIMU TUMHA3UM OBUIO TPEIIOKEHO PacCMOTPETh BO3MOXKHOCTh
JOTIOJIHUTENIBHBIX KPY)KKOBBIX 3aHSTUA M CEKIUW, HANpaBICHHBIX Ha pPa3BUTHE
(pU3HUECKON CUITBI U BBIHOCIIMBOCTH 00YYaIOIUXCSl.

Takke, JaHHbIE TPOBEIECHHOIO HCCIEIOBAaHUS MOTYT CTaTb OCHOBOM ISt
pa3pabOTKH WHIAUMBUIYAIBHBIX NPOrpaMM (U3HYECKOM AaKTUBHOCTH, 4YTO Oyjaer
CIOCOOCTBOBATh HE TOJBKO YJIYUYHIEHUIO (PU3MYECKOrO COCTOSIHUS, HO M 0OIen
yCIIEBAEMOCTH 00YUarOIINXCS.

OOyuarolmiuMcs, €  BBISIBICHHOM KpaWHEH CTENEHbIO0 HMCTOUIEHHOCTH
PEKOMEH/IyeTCSI COBMECTHO C POJIUTEISIMH BBECTH B PALMOH OEIKOBYIO JHETY.
OcCHOBY palMOHa JIOJKHBI COCTaBJISITh: HEXHUpPHAs TENSATUHA, Kypwila, WHICHKA,
MOJIOYHBbIE MPOAYKTHI M fAiilla. B OCHOBHOE OO0 M HANUTKU I€I€CO00pa3HO
n00aByATh 3-4 pasza B ICHb CyXyH0 KOMIIO3UTHYIO cMech HyTpuHOp, HauMHAas JTUETY C
pacu€ra oHepreTudeckor morpebHoctn 20 KKajI/Kr/cyT, TMMOJ HAOIIOJCHHEM
neauarpa.

B cBs3u ¢ cymiecTBeHHOM pasHuied mnokasarens Ilunbe, y oOywaromuxcs
rMMHA3MHU-UHTEPHATA KPYTJOCYTOUYHOrO TMpeObIBaHUs | moka3areiasimMu  [luHbe
obyuarommxcs cpeaneit mkobl Ne 3 cena KpacHOycobCKUii, HarJIsTHO TTPOSIBISETCS
HEOOXOUMOCTh YCWJICHMSI JIBUTAaTEIbHOM AaKTUBHOCTM oOydvaroniuxcs. Perienue
JAHHOW MpoOJIeMbl MOKHO OCYLIECTBUTh, BBEISI B PEXKUM JHS 00s3aTeIbHBIC
IPOTYJIKK Ha CBEXKEM BO3YXE.
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Cnucoxk niumepamypoi:

1. I'asz06 A.C. OmHoobpazoeamenvHas cucmema Kaxk MHO20YPOBHe80e NPOCMPAHCMBO
/ A.C. I'asazo06 // Obpaszosanue.: mpaouyuu u unnosayuu. — 2015. —Ne 2(15). — C. 4-14.

2. 30pasooxpanenue 6 Poccuu. 2023: cmam. c6./Poccmam. - M., 3-46 2023. — 179 c.

3. Muponosa HU.B., A60ynsanees P.P. OcHosvl 6aneonocuu numanus. YuebOHO-
memoouyeckoe nocooue, PD@IHOY BO Viumckuii eocyoapcmeennvlil  HepmaHoU
mexHuueckuu ynugepcumem, 2023. 28 c.

4. Ilpuxa3z Munucmepcmea 30pasooxparnenusi Poccuiickoti @edepayuu om 30 oexabps
2003 200a Ne 621 «O KomniekcHoU oyeHnKe COCMOsIHUSL 300P08bsL Oemeliy).

5. @apoep, /1.A. Dusuonoeus pazsumus pebenka: (Teopemuueckue u NPUKIAOHblE
acnexmut) / I1oo peo. M.M. Bespykux, /[.A. @apoep. - M., 2000.- 158 c.

YK 519.101
®OPMHUPOBAHMUE IIUD®POBBIX KOMIETEHLIUIA

HA YPOKAX MATEMATUKHU Y CTYAEHTOB KOJUIEJT KA

B PAMKAX PEAJIMBAIIUUA ®IT «ITPOPECCUHOHAJIUTET»
Baxumosa I'yzenv Puwamosna, npenooasameins
I'AIIOY CMIIK, 2. Cmepaumamax, Pecnyonuxka bawkopmocman
Yaumuna Onus Braoumupoena, kanouoam neoacocuyeckux Hayk,
npenooasamens I AIIOY CMIIK, 2. Cmepaumamax, Pecnyonuxa bawkopmocmarn

AnHoTanusi. B cratbe onucano ¢popMupoBaHue HUPPOBLIX KOMIETEHIIUN Ha
ypOKax MaTeMaTUKH C TOMOIIbI0 HU(PPOBBIX 00pa30BaTeNbHBIX TUIATHOPM Y
CTYJIGHTOB KOJUIEIKa YKPYIHEHHOU rpynisl cienuanbHocTedt 04.00.00 O6pazoBanue
U T1emarorudyeckue Hayku B pamkax peanmmzanuu DIl «IIpodeccruonanurery.
PaccMoTpeHbl OCHOBHBIE TPHUHIMIBI MPOPECCHOHATUTETa M PACKphITa €ro
3HAYUMOCTb.

KuaroueBbie ciaoBa: npodeccMoHaTuTeT, HUPPOBBIE U MPOPECCHOHAIBHbBIE
KOMIIETEHIIUM CTYJIeHTa, KOMOMHATOpUKA, ITU(pOBBIE 00pa3oBaTeNbHbIC MIAT(HOPMEI.

®enepanbubiii  poekT (PII) «IIpodeccronanureT» — 3TO HMHULMATHBA
MunucrepctBa mnpocenieHus  Poccuiickonn  ®denepanuu, HampaBleHHas — Ha
monepau3anuio cucreMsl CIIO nns noBeieHus: €€ 3pPEeKTUBHOCTU U COOTBETCTBUS
TpeOOBaHUAM COBPEMEHHOI'O pbIHKa Tpyna. [IpoekT HaleseH Ha yKpeIUleHue CBs3el
MEX Ty 00pa3oBaTeIbHBIMU OPTraHU3allMSIMHU U PEATbHBIM CEKTOPOM DKOHOMUKH [1].

[TpodeccuonanuTeTr co3gaeT KOHKYPEHTOCIOCOOHYIO CHUCTEMY IOJTOTOBKU
KaJIpOB, CTIOCOOHBIX aJalTUPOBATHCS K BbI30BaM BPEMEHHM U aKTUBHO IMOJJIEPKUBATD
pa3zButue 3KOHOMUKH Poccun. OH oOecneuMBaeT HHTErpanuio oOpa3oBaHHs C
NOTPEOHOCTSIMU pPBIHKA TPYJad, CTUMYJUPYET WHHOBALMUA W TOBBIAET MPECTHUXK
cpeaHero npodeccCuoHaIbHOTO 00pa3oBaHus [2].

Haubosnee akTyanbHbIN JUIsl YKpyIHEHHOW Trpynmnsl cnenuanbHocteit 44.00.00
OO6pa3zoBaHue U MeJArorn4eckue HaykKu MOKHO BBIICTUTh NPUHLMI HU(DPOBU3AIINIH,
JeXalluii B OCHOBE HalMOHaNbHOTO ImpoekTa «lIpodeccruonamurery, KOTOPHIM
OPUEHTHUPOBAaH Ha pPa3BUTHE Yy CTYAEHTOB KIIOUEBBIX IU(GPOBBIX KOMIIETECHIIMMH,
HEOOXOIUMBIX JJisi YCHEIIHOM MpPO(ecCHOHANBbHON NESITebHOCTH B YCIOBUAX
1 poBOI IKOHOMHKH.

56



[leHTpanbHBIM 3JEMEHTOM pealu3aliy TOr0 MPUHLUIA ABISETCA LU(poBas
oOpa3oBarenpHas cpefa KOJUIEIKa, KOTopash CIYKHUT IUIaT(GOpMON sl MHTErpaluu
oOy4eHHsI C COBpeMEeHHBIMH TexHonorusimMu. l{udpoBas obpazoBaTenpHas cpena
KoJule[ka OOBeAUHSET B ce0€ MHCTPYMEHTBl M TEXHOJIOTMH, HAaIpaBJICHHBIE Ha
pa3BuTHEe MU(PPOBOIM TPAMOTHOCTH, MPAKTUUECKUX HABBIKOB pabOTHI ¢ HU(PPOBBIMU
MHCTPYMEHTaMH U TpOo(ecCHOHANBHBIX KOMIOEeTeHIHd. B  pamkax 1udpoBoii
o0pa3oBaTeNbHON Cpelabl CTYJIEHThl B3aHMMOJEHCTBYIOT C 00pa30BaTEbHBIM
KOHTEHTOM, IMpenojaBaTesssMM, paldoToAaTrensiMd M LUQPOBBIMU CHUCTEMAMH,
KOTOpbIE UMUTHPYIOT peaibHble IPOU3BOACTBEHHBIE MPOLIECCHI.

®dopmupoBaHue HUPPOBBIX KOMIETEHLUH OCYIIECTBIISIETCS 4depe3 padboTy ¢
U(PPOBBIMU 00pa30BaTEIbHBIMM KOMMYHUKAIIMOHHBIMU TU1aTGopMaMu. CTyJIE€HTHI
ydarcsi 3(pPEeKTUBHO B3aMMOJECHCTBOBATh C KOMAHJOW, MCHOJIb30BaTh IJIATPOPMBI
JUI COBMECTHOM pabothl, Takue kak MicrosoftTeams, GoogleWorkspace, Zoom,
Joyteka, AhaSlidesu ap.

OgHUMU U3 OCHOBHBIX OCOOEHHOCTEW O0pa30BaTENbHBIX TEXHOJOTUN B
ur(ppoBoil 00pa30BaTENBHON Cpelie OTHOCATCA MUKpOOOyUYeHHe U reimudukanvs. B
KOHTEKCTE 3JIEKTPOHHBIX dopmaros oOy4eHUs JUTS IpUOOpETEHUS
PO ECCUOHATIBHBIX HABBIKOB MCIOJB3YIOT MUKPOOOYUYEHHE, KOTOPOE MPEACTABIISIET
co0oii 00yueHue HeOoJbIIOMY OOBEMY MaTepuana 3a KOPOTKUN TMPOMEXYTOK
BpeMeHU. ['eliMuukanusa npeacTaBisger coOOH MHTErpaluio AEMCTBUI U MPOLIECCOB
C UCIIOJIb30BAHUEM MT'POBBIX 3JIEMEHTOB JJIsl MOBBIIICHUS MOTHUBALIUN O0YYarOUIXCs
B IIpoLiecce 00yUYEeHHUS.

B kauectBe 00pa3oBarenbHBIX MIATGOPM IMpPU pPEATU3ALUMU TEXHOJIOTUHU
reiimuuKanuu MoXKeT ObITh McToJib3oBaHa Joyteka, KoTopasi mpeacTaBiIsieT coOOi
MHHOBALIMOHHYIO 00pa3oBaTeNIbHYI0 MIAT(OpMy, I/I€ IPENoAaBaTeid U CTYICHTHI
MOTYT CO3/1aBaTh YBJIEKATEJIbHbIE KBECTbI, BUKTOPHUHBI, TECTbl U HHTEPAKTHBHBIC
BU/JIEO.

Jns  cTyaeHTOB  yKpynmHEeHHOW — rpynmsl - crnenuanbHocTed  44.00.00
OOpazoBaHue W mnegaroruyeckue Hayku (OopMHpOBaHHE LU(POBBIX KOMIETEHUUN
CBSA3aHO C YMEHMEM HAXOJUTh HEOOBIYHBIE MOJIX0/IbI K pEHIEHUIO NMPO(dhecCHOHaIbHO-
OpUEHTHUPOBAHHBIX 3a]1ay.

@Il  «IIpodeccuonanurer» 3a CcHYeT BapUATUBHOCTU  (HOPMHUPOBAHHUS
0o0pa3oBaTeNbHbIX MPOrpaMM TMO3BOJISIET yXe Ha 1 Kypce 3HAKOMUTh ¢ Oyaylien
npodeccueil.

Hanpumep, Tema «OCHOBHbBIE MOHATUS KOMOMHATOPUKW» Ha 1 Kypce yueOHOM
IUCLMIUTMHBI MaremMaTuka CBsi3aHa C pEIIeHHEeM KOMOMHATOPHBIX 3334 B
HayanbHOW Mmikosie. CryneHtamu cnenuanbHocth  44.02.02 IIpenonaBanue B
HaYaJIbHBIX KJIaccax ObLIM pa3paboTaHbl 337a4 IO KOMOMHATOPUKE, KOTOPHIE ydat
JeTell peulaTb HECTaHJApTHbIE 3aJaHusl, B TOM YHCIE OJIMMIIMAIHOIO YPOBHA,
(GopMHUPYIOT THOKOCTh MBIIIUICHUS], Y4aT OTXOAUTh OT 1IabJIoHA U HAXOAUTh Pa3HbIE
BapUaAHThI PEILICHUM, MPUBUBAIOT UHTEPEC K 3aHATUSIM MAaTeMaTHKOH, a B OyaylieM
IOMOTaOT OCBOUTH TEOPHUIO BEPOSITHOCTEN U IPYTUE CIOKHBIE pa3/iesbl MATEMATHKHU.

CryneHTaMu B WHHOBAIMOHHOUM oOpaszoBaTenbHOM TiaTdopme Joyteka Obuia
OpraHM30BaHa W TIPOBEJIEHA WHTEJUIEKTyajdbHas BuUkTopuHa. Ilmargopma Joyteka
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MO3BOJISICT CO37]aBaTh Y4YeOHBIC MaTepHUalibl C HCIIOJB30BAHUEM WIPOBBIX H
MHTEPAKTUBHBIX TEXHOJIOTHH [3].

WNuTtemnektyanbHas wurpa «BukrtopwHa» — OIWH W3 KIIOYEBBIX CEPBUCOB
m1aThOPMBD», KOTOPBIN MOMOTAET TJIO0AIBHO MMOBTOPUTH HECKOJIBKO TEM, MOBHIIIACT
HaBBIKM OOINEHWS W B3aUMOJCHCTBHS B KOMaHIE. BuUKTOpmMHA co3maercs
aBromatudecku ¢ QR-xomom, TemM camMblM yYaCTHHUKA MOTYT TIPOCMATpPUBATH

BOTIPOCEI ¥ OTBEYaTh Ha HHX € OMOLUBIO Tenecl)OHa (cm. pHc. 1)
© loyicke - Penaxriposarve X | (@ Tysens Baxurosa x Mail:Tloworare n a. Hassarna v X | [§ Perw ardopre X |+ . -El

< G & joyteka.com/ru/cabinet/edit/100882249 G e w s O@ :

E < HA3AD PEJAKTUPOBAHME LLAI 2 U3 2

Bbl co3panv BUKTOPUHY!

MOAENUTECH CO 3PUTENAIMM

Poswn:
B HasgaHue:
@ Homep: 100882 249

MNpaMas cebinka:  https:/joyteka.com/100882249

YHukanbHblid QR-KoJ Ha Balle 3aHATHe E E

E rrc

- L, crauaTh CKOMMPOBATH

Bbl MOXKETE 3AKA3ATb CEPTU®UKAT PASPABOTYUKA LIW®POBOINO PECYPCA

e e B alglc v & &S TN

Pucynok 1. Koneunslii 3tan co3ganus BUKTOPUHBI

Bce 3amaum ObUTM CHCTEMATH3UPOBAaHBI MO 3 TeMaM C YYE€TOM YPOBHEH
CJIO)KHOCTH, KOTOPbIE ITPEICTABJICHBI B BUKTOPUHE (CM. pucC. 2).

C @ joyteka.com/ru/100882249 we + 0@

@ J DytEka BUKTO p MHa NEPEZANYCTUTL BUKTOPHHY TIOJK/TKOHEHVE UrPOKOB W PE3YTILTATHI

e n

Pag, aga, Tpu

Mocuutan

Pucynok 2. BHemHuii BU BAKTOPUHBI

Bce mnpencraBneHHble 3aJauM, PELIAIOTCS YCTHO, HE TpeOYIOT OOJBIIOro
KOJIMYECTBAa BPEMEHHM Ha BBIYUCIICHHS U MOTYT OBITh MCIOJIb30BaHbl CTYICHTAMHU, B
KauecTBE JHUJAKTHYECKOr0 MaTepHajla NpU HPOXOKIECHUU IPOU3BOACTBEHHOU
neAarornyeckoi nmpakTuku. [IporoKUTeIbHOCTh BUKTOPUHBI OyAE€T COCTAaBIATh HE
6onee 15 muHyT, uTtO yHomieTBopsieT TpeOoBanusimM CaunlluH 1.2.3685-21 mpu
paboTe ¢ MPOEKTOPOM M MHTEPAKTUBHOM TOCKOM.

Takum oOpa3oM, 3a CYET BAPUATMBHOCTH OOpPa30BATENbHBIX MPOTrpamMM B
pamkax ®II «IIpodeccuonanurer» mpoucxoautr GopMUpOBaHUE MPOPECCUOHATBHBIX
KOMIIETEHIIMM  y»keé Ha 1nepBoM Kypce. «llpodeccuonanbHas — okpacka»
0011e00pa3oBaTeNbHbIX MPEIMETOB BbI3BIBAET MHTEpPEC K Oyayiien npodeccuu, 4To
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CITOCOOCTBYET Pa3BUTHIO IIEJIOCTHOTO IMOJX0/1a K O0yYEHHUI0, MHTETpAIlMN 3HAHUN U

MPAaKTUYECKUX HABHIKOB, a Takke (OPMHUPOBAHUIO JIMYHOCTH CTYACHTA Kak

KOMIIETEHTHOI'O CIIELUAIUCTA, TOTOBOI'O K BBI30BAM COBPEMEHHOTI'O PBIHKA TPYAa.
Cnucok numepamypul:

1. Hbpacumosa I"M. Opeanusayus ncuxono2uuecko20 CONPOBOHCOeHUs. CIYOEeHMO8 &
yupescoeHusx cpeoHe2o npogeccuonanvHo2o obpazosanua / 1. M. Hopacumosa //
Obpa3zosanue: mpaouyuu u unHosayuu. — 2024. — Ne 3(46). — C. 40-47.

2. Memoouueckue pexomeHOayuu no peanu3ayuy Ho8ou 00pa308amenbHOl MeXHOI0SUU
«lIpogeccuonanumemy, npedycmampugaroujeii uHmencuguxkayuro obpasoeamenvrou 134
0esIMeNbHOCMU € YYemoM  COBEPULeHCMBOBAHUSL  NPAKMUYECKOU NO020MO6KU  Ha
COBPEMEHHOM 000PYO08AHUU C NPUMEHEHUeM UHme2pamusHulx nooxoooe / A.C. baxmos,
M.C. Emenvanenxo, E.FO. Munvsap, benopyuesa, T.A. IO3epasuuyc. — Mockea: ®I'BOY
HI10 UPIIO, 2022. — 250 c.

3. Obpazosamenvuas niamgpopma Joyteka [Inexmponnsiii pecypc] // Mnmepnem-catim
«joytekay. Pescum oocmyna: https://joyteka.com/ru.

YK 378.016: 004.8
CO3JAHUE COPEBHOBAHMM 11O HCKYCCTBEHHOMY
UHTEJUIEKTY C IOMOU IO IVIAT®OPMbI KAGGLE
Bunvoanoe Anmasz Hagpkamosuu,
Kauouoam u3uko-mamemamudeckux HayK, 0oyeum « ¥Ygumckuti
YVHUgepcumem HAyKu u mexuonoz2uty, Hegpmexamckuii ghunuan,
2. Hegpmexamck, Pecnybauxa bawkopmocman

AnHoTamusi. B crtathe oOCyXmaeTcs BOMPOC HMCIOJB30BaHHUS TIATHOPMBI
Kaggle nns opranuzanuu COPEBHOBAaHUNM 1O MCKYCCTBEHHOMY HHTEIUICKTY.
[ToguepkuBaeTCcsi, YTO COPEBHOBATENBbHBIA ¢GopMar OOYYEHHS CIIOCOOCTBYET
MTOBBIIICHWIO MOTHBAITUU OOYYAIOIINXCS U PA3BUTHIO MX HABBIKOB M MPAKTHYECKOTO
MOHUMAaHUSI METOJIOB MAIIMHHOTO 0Oy4eHus. ONnucaHbl OCHOBHBIE dTaIlbl CO3/IaHUs
coOCTBEHHOTO copeBHOBaHUs Ha TuiaTgopme Kaggle, paccMOTpeHbl BO3MOXKHOCTH U
OTpaHUYCHMS, CBSI3aHHBIE C UCIOJIb30BAaHUEM 3TOW cpefbl. B kKauecTBe MHCTpYMEHTa
JUISI TEHepallud JlaTaceTOB IMpeJJIaraeTcsi HCIOIb30BaTh pa3pabOTaHHYIO paHee
aBTopoM mporpammy «Jlata ['enepaTop», MO3BOJISIONIYIO CO3/1aBaTh Pa3HOOOpa3HbIC
JATACETHIJIA 3a/1a4 KOMIIBIOTEPHOTO 3PEHUSI.

KawueBbie caoBa: Kaggle, HUCKYCCTBEHHBI HHTEIJIEKT, MAaIIMHHOE
oOyueHue, HEWpPOHHBIE CETH, KOMIIBIOTEpHOE 3peHue, naraceT, DataGenerator,
COpPEBHOBAHME.

C pa3BUTHEM TEXHOJIOTHMH HCKYCCTBEHHOTO HHTEIIEKTa OOpa30oBaTeIbHBIC
nporpamMmbl, ocobeHHo B chepe UT, cramm BkIOYaTh B €e0S COOTBETCTBYIOIIHE
muciuIuInHbBL. HaOmromaercst pa3BUTHE TEXHOJIOTHH M METOOB IPEINOJaBaHUs 10
ATOUW TEMATHUKE.

C npyroil cropoHbl, BaxHOU 3agadeil crneuuanucrta no WU  sBisercs
MOCTPOEHUE TAaKOW MOJIENH, KOTopas JaeT KaK MOXKHO Oojee TOYHOE MpeacKa3aHue.
Jlyist aToro nmpoBoauTces OobInast padboTa: 00paboTka MPU3HAKOB, BHIOOP MOJEIU U €€
nmapamMeTpoB, TIIATEIbHBIA MOJ00P KOJMYECTBA HMOX M Mmp. MOXHO yBEpeHHO
TOBOPUTH O TOM, YTO OCHOBHAS II€JIb MPHU PEIICHUH KOHKPETHOM 3a/layu B 001acTH
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UCKYCCTBEHHOI'O HHTEJUIEKTa — 3TO IOCTPOEHUE MOJEIH, KOTOpask MaKCUMalIbHO
TOYHO MPEACKA3bIBACT HYKHBINA PE3YJIbTAT.

HNmenno nostomy copeBHOBanus 1o M xopomo BIUCHIBAIOTCA B JIOTUKY 3TOU
00JacTH. YYacCTHUKH MOJIyYat0T OJMHAKOBBIE JTAHHBIE U PA0OTAIOT HAJ OJHOU U TOU
&Ke 3a7auei, COPEBHYSICh B TOM, Ubsl MOJIEb OKa)KETCsl Oojiee TOYHOM, HAAEKHOU U
s dexktuBHON. Takoi GopMaT MOTUBUPYET ydalllUXcCsl THIATENbHEE aHATU3UPOBATH
JAHHBIE U CKaTaThCsl COBEPILIEHCTBOBATH APXUTEKTYPY MOJIEIH.

BaxxHO, 4TO y CTYy/JE€HTOB BO3HUKAET €CTECTBEHHAs BHYTPEHHSS MOTHBALMS:
YJIy4LIUTh CBOIO MOJI€Nb, NOJHATHCS BBILIE B TAOJIUIE JUAECPOB, MIPEB30MTH CBOMX
OJTHOKYpPCHUKOB. Takoil (hpopmMar cTuMynupyer o0ydeHHe HE M0 IPUHYKJIEHUIO, a 110
UCKPEHHEMY JKEJIaHUIO JTOCTHYb JYUIIETO PE3yIbTara.

Jliia npenoniaBaresei 3To y100HbIN coco0 OLEHUBATh YPOBEHb OJTOTOBKU U
BOBJICKaTh CTYJEHTOB B aKTHUBHOe oOyueHue. Takum oOpa3oM, COpEBHOBaHUS
CTAaHOBAITCA HE NPOCTO (OPMOM UIPOBOTO OOYYEHHUs, a BaXKHbIM HHCTPYMEHTOM
pasButus M-komIieTeHIUN.

Kaggle — 9210 KkpynHelmas oninaH-tuiatgopma Uil MPOBEICHUS
copeBHOBaHMI B oOnactu DataScience, MammMHHOro 0Oy4YeHUSI U UCKYCCTBEHHOIO
uHtesuiekTa. [lnardgopma mo3BoJigeT KaKk y4acTBOBATh B UY)KUX COPEBHOBAHMSIX, TaK
Y OpraHu30BbIBATH CBOU COOCTBEHHBIE.

Takne KOHKYpCHI MO3BOJISIIOT YYACTHUKAM IIPOBEPUTH CBOM 3HAHUSA U YMEHHMS,
a Takke OOMEHATHCS ONBITOM U HOBBIMU IOJIXOJAaMH K pelIeHHIo 3afad. biaaromaps
copeBHOBaHMAM 10 MW CTyaeHTBl M CHEUMAIUCTBl MOTYT  OTCIIEKHUBATh
COBpEMEHHBIE TpEeH/Abl W MOBBIIATh KBanudukauuoo. [lnatdpopmer Bpone Kaggle
JeN1atoT MOA0OHBIE MEPOIIPHUATHS JOCTYNHBIMHU JJI1 YYaCTHUKOB [0 BceMy Mupy. B
pe3yibTaTe TAaKMX COPEBHOBAHUN YCKOPSIETCS Pa3BUTHE TEXHOJOTMHA M BHEIPEHUE
WU B paznuunbie cepbl )KU3HU.

Ha Kaggle Bb1 MoxeTe:

. CO3/1aTh COOCTBEHHOE COPEBHOBAaHME C HCIIOJIb30BAaHMEM CBOETO WIIU
HCKYCCTBEHHO CT€HEPUPOBAHHOTO Ha0Opa TaHHBIX;

. 3aJaTh  YCJOBHA  OICHKM  pemieHud  (Hampumep,  TOYHOCTH
KJIaCCU(PUKALMU UIU OLIMOKA PErPECCUn);

. 3alyCTUTh COPEBHOBAaHWE, NPUTIIACUTH YYACTHUKOB M OTCIIEKHBATH
pe3yJIbTaThI.

Kak co3naTh cBO€ cOpeBHOBAHHE 110 UCKYCCTBEHHOMY MHTEIIEKTY?

1.  Ilepeiimute mno ccbuike kaggle.com wu 3aperucTpupyiitech wWin
ABTOPU3YUTECH.

2. Ilepeiinute Ha Bkiagky «Competitions.

3.  Haxwure Ha kHonKy «Host a Competitiony.

4.  BoiOepute THII COPEBHOBAHUS U 3arpy3UTE JTaHHBIE.

5. 3amaiiTe onucaHue, MPaBWIA, CPOKA U METPUKN OLIEHKH.

6. OnyOnuKyiiTe COpEBHOBAHUE, YTOOBI OHO CTajJ0 JAOCTYIHO AJIA APYTHX
I10JIb30BATEIICH.

[Tocne co3nmanusi Baille COpEeBHOBaHUE OyAET JOCTYIHO JIPYTUM Y4YaCTHHKaM
Kaggle nns pemenust 3ajauu M OTIPaBKU pelieHu. BBl ke MOXKETe OTCIekKUBAThH
pE3yJIbTaThl YY4aCTHUKOB B PEAILHOM BPEMEHU.
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Wrak, nocne Haxatusi kHomku «Host a Competition» Bbl mnomnagaeTe Ha
CTpaHUIly, KOTOpas TIOCBAIIEHA BO3MOXHOCTH CO3/JaHUA U  TPOBEACHUSA
COpEeBHOBaHMII 1Mo MamMHHOMY oOy4deHuto u Data Science na matdopme Kaggle.

Bribepem tun copeBHoBanuit Community (A1 mpemnojaBaresei, HeOOIbIINX
koMmranuii 1 ML-3HTy3mactoB). Ee oTiiMuaer OecruiaTHOE HCIOJIb30BAaHUE M OHA
OTJIUYHO TOJIXOIUT AJIsi 00y4YeHHsI, MPOBEACHUS MEPONPUATHI B By3aX W JaxKe IS
OpraHMU3aIHi MEXBY30BCKUX U PETUOHAIBHBIX OJUMITHA]I.

Haxumaem kHomnky «GetStarted», 1 nosiBisieTcss BO3MOXKHOCTb BBIOOpaA IMMyHKTa
MEHI0, KoTopoe npeanaraet Kaggle nmpu co3nanuu HOBOM COPEBHOBATENHHOM 3aauu:

1. Machine Learning Competition (Use your own dataset to create a
competition) — co3JgaHWe COPEBHOBAHHWSA Ha OCHOBE BaIllero COOCTBEHHOTO Habopa
naHHbIX. [logxoauT, ecnu y Bac yKe€ €CTb I'OTOBBIE JAHHBIE M Bbl XOTHUTE, YTOOBI
YYaCTHUKU HCIIOJIb30BAJIM HX JJIA TOCTPOSHHS MOJEJIeH M pelleHus 3aJauH,
3a/laHHOM BaMHU (HampuMmep, KIIacCU(PUKaLUs UM PErpeccust).

2. Al Generated Competition (Quickly create an ML Prediction
Competition based on a dataset generated by Al) — Kaggle aBTomaTuyecku co3gact
MCKYCCTBEHHO CT€HEPHUPOBAHHBIM HAOOp MAaHHBIX C IOMOIIBI0 HCKYCCTBEHHOTO
MHTEJJIEKTa. DTO YAOOHO MJIs1 OBICTPOTO 3aMycKa WM y4eOHBIX COPEBHOBAHUMH, €CIH
y Bac HET TOTOBBIX JIAHHBIX.

3. Clone a Competition You Hosted (Re-run a competition you hosted
previously) — MOBTOpHBII 3aIlyCK COPEBHOBAHMSI, KOTOPOE BbI YK€ IPOBOIUIIN pPaHEE.
O10 ynoOHO, eciu Bbl XOTHTE OBICTPO CO3/1aTh HOBYIO 3ajady, Ha OCHOBE YK€
OPOBEJACHHOM, COXpPaHMB €€ OIucaHue, MnpaBuna U ¢opMar JaHHbIX. [lpum
HEOOXOAMMOCTH JIaHHbIE MOXKHO MOJIKOPPEKTUPOBATb.

4.  Browse Cloneable Library (Use a competition created by another Kaggle
user as a template) — Ucnoib30BaHUE CYLIECTBYIOIIEIO COPEBHOBAHMUS, CO3JJaHHOTO
Ipyrum nojbs3oBareneM Kaggle, B kauecTBe mabioHa. Bel MoxkeTe B3ATh TOTOBBIM
(dopMaT, U3MEHHUTH €0 MOJI CBOM 33/1a4l M OBICTPO 3aIyCTUTh HOBOE COPEBHOBAHUE.

Jns dopMmupoBaHHUS COPEBHOBAHUS IO KOMITBIOTEPHOMY 3PEHHIO MOYKHO
ucnonp3oBath mporpammy «/[lata ['enepatop», KoTopas cmocoOHa co3/1aBaTh
JaTaceThl M0 Pa3HOOOPA3HBIM TeMaTUKaM JJIsl 3a]1a4 KOMIIBIOTEPHOTO 3peHus [Bus].
C momomipl0 3TOH TpPOrpaMMbl MOXKHO TIOATOTOBHTH JaTaceThl ISl 3aaadu
pacno3HaBaHMsl U300paXeHU LUQp, PYCCKHUX, AHTIUHUCKUX WM TPEYECKUX OYKB,
MY3bIKQJIbHBIX 3HAaKOB, AaCTPOHOMMYECKHUX OOO3HAYeHHM, KapTOYHBIX MAacTei,
0003Ha4YEHUI BAIIOT, U T.J.

Hutepdeiic mporpaMmbl J0CTaTOYHO TIpocToit (puc. 1). Jlns yueOHBIX 3amad
J0CTaTOYHO TeHepupoBaTh 4-8 kiaccoB m3oOpakeHuil. Torma natacetsl OyayT He
CJIIMIIKOM OOBEMHBIMH, W Tpoliecc OOy4eHHs HEHpOHHOW ceTH OyJeT MPOXOIUTh
JTOCTATOYHO OBICTO.
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Puc. 1. Unrtepdetic mporpammel «Jlata ['enepaTop»

Ha cnepyromeM pucyHKe MpeACTaBIECH IPUMEP COPEBHOBAHUSI, TPOBEICHHOTO
Ha matdopme Kaggle mo pacno3naBanuio n300pa’keHUi 3HAKOB 307MaKa (puc. 2),
st ctynentoB Hedrexkamckoro ¢unuana YYHuT. O3HaKOMUTBCS ¢ COPEBHOBAHUEM
MOXHO 110 azpecy https://www.kaggle.com/competitions/nfzodiak2024.

= kaggle Q_ search &
- create 3Haku 30auaKa, safaHue ona sac!
Overview Data Code Models Discussion Leaderboard Rules Teg
@ Home
@ Ccompetitions # Team Members Score  Entries Last
@M Datasets
1 Barbiues Makcim < 1.00000 3 Smo
M Models
N
<> Code 2 gsmwer 6‘ 1.00000 8 5mo
@ Discussions N
3 Ancy Takmynnuma *ﬂ 0.99958 5 3mo
£ Learn
. N
~  More 4 Luna Waixynnusa *d 0.99733 4 3mo
Your Wark 5 Akhmatkhafizov Rustem ei\ 0.99671 28 Smo
~  viEwED
6 Nil Khasanow @ 0.99630 5 5mo
3Haku 300uMaKa, 33..
P: 3 -
W Fecnosrasanier M 7 Kapuna Suaness 1\ 099568 3 ame

Puc. 1. Konkypc na Kaggle

3axmouenue. B uenom, Kaggle — nocrarouno xopomas u yao0Has miatgopma
IUI OpTaHHW3aIlii BHYTPH BY30BCKHX, MEKBY30BCKHX M PETHMOHAIBHBIX KOHKYPCOB
M0 MCKYCCTBEHHOMY HMHTEIUIEKTY. OHa MpemocTaBisieT YIO0OHYI0 WHOPACTPYKTYPY
VIS pa3MEIeHWs] JaHHBIX, aBTOMATHYECKOW OIIGHKH pEUICHHWH, BeIeHUs
aunepOopAoB M OOIIEHUs] MeXIy y4yacTHMKaMu. biaronmaps mpocTtoTe 3amycka
COpEBHOBaHMI U OonbIIOMYy coobuiecTBy, Kaggle mo3BossieT BoBieKkaTh CTY/IEHTOB,
nperosiaBaTesiel M MOJOABIX HMCCenoBaTeleldl B pealibHble 3aJaud MAaIIMHHOTO
oOyuenusi. Takue KOHKYpPChI CHOCOOCTBYIOT Pa3BUTHIO TNPAKTUYECKUX HABBIKOB,
CTUMYJHUPYIOT uHTepec K MM M momoraroT BBISIBUTH TAJTaHTIMBBIX YYaCTHUKOB.
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HecmoTpst Ha oTAenbHbIE OrpaHWyeHusi MIaTGopmbl, oHA OCTAETCs d(PPEKTUBHBIM
WHCTPYMEHTOM [IJIi  TPOBEJCHUSI KAYeCTBEHHbIX H  yBIekaTenbHbix UU-
COpEBHOBaHMI B 00pa30BaTEIbHON U UCCIE0BATEIBLCKOM Cpeie.

OmauM W3 BaxHBIX HemocTaTkoB  matdopmbl  Kaggle  sBisercs
HEBO3MOXHOCTh 3a7aTh WM MPOKOHTPOJIMPOBATH CIOCOO pEIICHUs 3a7adu
yyacTHUKaMu. OpraHu3aTop COPEBHOBAHHUS HE MOXKET OIPAHUYUTH UCIIOIb30BaHUE
KOHKPETHBIX aJITOPUTMOB, apXUTEKTYp WM OMOIMOTEK — Hampumep, MOTpeOOBaTh,
YTOOBI PEIlICHNE HUCTIOIB30BAJIO TOJIBKO CBEPTOUHYIO HEUPOCETH C ABYMSI CIOSMH HIIU
3aMpeTUTh MCIOJIb30BAaHUE MOUIHBIX MpeAoO0ydeHHbIX mojerneil Bpojae ResNet wim
VGG. Y4acTHUKM TPeNoCTaBIsIIOT JIMIb TOTOBBIE TNMPEICKAa3aHUsl, U BHYTPEHHSA
peanu3aius UX peleHus 0CTaéTcs CKPHITON. JTO JeliaeT HEBO3MOKHBIM MIPOBEICHHE
CTPOro Y4YEOHBIX WM MCCIEIOBATEIbCKUX COPEBHOBaHUH, TJI€ BAXKHO CpaBHEHHUE
UMEHHO METOJIOB, a HE NPOCTO pe3ysbTaroB. Jljig Takux 3amad Tpedyercs auOO
coOcTBeHHas TmaTtdopMa ¢ 3arpy3kol Koja, JuUOO ydyacThe B CHCTEMax, TJIe
KOHTPOJIUPYETCS UCIIOIHSIEMAsI Cpelia U CTPYKTypa MOJIENCH.

JIOTOJTHUTENBHBIM HEYJI00CTBOM SBJISIETCS OTCYTCTBHE BCTPOCHHOM CHCTEMBI
nepecuéra pe3ybTaTOB YYaCTHUKOB B OICHOYHYIO IIKady, Hampumep, B
NATUOAUIBHYIO WM JAPYLYI0 CHUCTEMY, KOTOpas MCIHOJb3yeTCs B y4EOHBIX
3aBEACHUSAX. OJTO MOXET OBIThb HEOO0XOAUMO, HalpuMep, MpU NPOBEICHUU
KOHTPOJBLHOM paboThl B BHUJE copeBHOBaHus Ha Kaggle, mpu opranuzanuu
CaMOCTOSTENIbHONM pPabOThl M yuyeTa €€ pe3yJbTaToB B OaIbHO-PEUTUHTOBOM
CUCTEME, KOTOpPOW CEeroJiHd MNPHUIEPKUBACTCS JOCTATOYHO OOJIBIIOE KOJIUYECTBO
BY30B.

Bo3moxHbIil  (HEempocToil) myTh pelieHus — pa3paboTaTh COOCTBEHHYIO
wiargopmy (ucnons3ys texuosoruu Flask/Django + upload monenu/xona). Torma
MOXXHO TIPOCUTh YYaCTHUKOB 3arpykatb He (pailli ¢ TOTOBBIMH OTBETaMH, a KOJ
pemieHuss uiu .py-gaiiael ¢ Moaenbo. MoxHO OyJeT OIeHHMBAaTh KaK KayeCTBO
MpecKa3aHus MPeISIOKEHHON MOJIeNIM, TaK U BBHIMOJHEHHE OrPaHUYEHUN Ha CIOCo0
pelieHus 3a1a4u.

Cnucok n1umepamypol:
1. Bunvoanoe A.H. Opeanuzayus npoexmmuou O0esimerbHOCmU Npu U3YYeHUUu memvl

pacnosnasanus u3o0padcenuti ¢ UCnoav3osanuem Helpounvix cemeti // CogpemeHnHvle
Haykoemkue mexnonoeuu. —2024. —Ne 12. — C. 122-129. — DOI 10.17513/snt.40252.

VYI]IK 373.24
POJIb ECTECTBEHHO-HAYYHOI'O I MATEMATHUYECKOI'O
OBPA30OBAHHS B ®POPMHUPOBAHUHN SKOJOI MYECKOM
KYJbTYPbI JOHIKOJbHUKOB
T'azuzoea 3uns Masxcumoena, éocnumamen,
bensesa ['ynonaz Masxcumosna, gocnumamennt,
MAJIOY «/lemckuii cao 94», e. Cmepaumamax, Pecnyonuxka Bawxopmocman

AHHOTanusl. DKOKYJIbTypa C JIETCTBAa Ba)KHA M3-3a TJI00AJBHBIX MpPOOIIEM.
JIOLIKONBHBIN BO3pacT — Jy4lIUi 711 (GOPMUPOBAHUS MUPOBO33PEHUS U OEPEKHOIO
OTHOLIEHUs1 K npupoje. HWHrerpamuss skoo0pa3oBaHUs B pa3BUTHE, B T.4.
€CTECTBEHHO-HAYYHOE U MaTEMAaTUYECKOE, HE00X0quMa.
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KiaroueBble cJioBa. OKOJIOIN4€CKas KYJIbTYpa, JOIKOJbHHUKH,
MaT€MaTHu4YCCKOC O6p330BaHI/Ie, OKOJOI'H4YCCKOC O6pa3OBaHI/Ie.

EctecTBeHHO-HayyHOE 00OpazoBaHume Kak (YHAAMEHT SKOJIOTHYECKOTo
MbIIUIeHHA. EcTecTBEHHO-HAaydyHOe 00pa3oBaHHE B  JOLIKOJIBHOM  BO3pacTe
HAIpaBJIEHO Ha (OPMUPOBAHKE Y JIETEH dIEMEHTAPHBIX MPEACTABICHUNA O MPUPOJE,
e€ o00beKTax | ABICHUSAX, B3aMMOCBA3SX B Okpyxkatomem wmupe [1]. Owno
MPEIOCTABISIET AETSAM BO3MOKHOCTD:

1. VY3HaBaTh 0 pa3HOOOpa3uM >KUBOW M HEXKHUBOW MPUPOABL: H3yUCHUE
pacTeHM, >KUBOTHBIX, INPUPOAHBIX SBICHUM (BOJA, BO3AYX, II0YBA, COJIHIIE)
[IOMOTaeT JETSIM OCO3HaTh OOrarcTBO M YHHUKAJIBHOCTb MPHUPOJHOIO MHUPA, YTO
ABJIIETCS IEPBBIM IIaroM K (JOPMHUPOBAHUIO OEPEHKHOTO OTHOLIEHUS K HEMY.

2. IloHuMaTh B3aUMOCBSI3U B DKOCHCTEMAX: 4epe3 MPOCThIE IKCIEPUMEHTHI U
HaOJIOICHUS IETH MOTYT YBHUJIE€Th, KaK JKUBBIE OpPraHU3MBbl 3aBUCAT JAPYT OT JApyra u
OT OKpyXaromeil cpeasl. Hanmpumep, u3yuyas NUIIEBYIO LENOYKY (pacTeHHe-
I'YCEHMIIA-TITULIA), I€TH HAYMHAIOT TOHUMAaTh, YTO HAPYIIEHHE OJAHOIO 3B€HA MOXKET
MIPUBECTU K HETATUBHBIM MOCIJIEACTBUSAM JJIs1 BCEH CUCTEMBI.

3. Pa3BuBarTh HcCneAOBATENbCKUE HABBIKW: IMPOBEACHHE IPOCTBIX OIBITOB,
AKCIIEPUMEHTOB, HAOIIOJCHUN 32 U3BMEHEHUSAMH B TIPUPOJIe (HampuMep, HaOI0ICHHUE
3a pOCTOM pACTEHUH, TAsTHUEM JIbJla) CTUMYJHMPYET IETCKYI0 JI0003HATEIbHOCTD,
YUHT 3a/1aBaTh BOIIPOCHI, HAXOJAUTH OTBETHI, JA€JIaTh BBIBOJABI. JTO, B CBOIO OYEpE/b,
(opMupyeT OCO3HAHHOE OTHOIICHUE K OKPY KAIOIIEMy MUPY U JKEIaHHUE €Tr0 U3y4aTh
U COXPaHSTh.

4. ®opMHpOBaTh MPAKTUYECKUE HABBIKK: YYacCTHE B yXOJE 3a PACTCHUIMM,
KOPMJICHUH >KUBOTHBIX, YOOpKE TEPpPUTOPUU JAETCKOIO CajJa MPHUBUBACT JIETAM
YyBCTBO OTBETCTBEHHOCTH 3a OKPY’KAIOLIYI0 Cpeay M (OpMUpPYET NpPaKTHUECKUE
HaBBIKH, HEOOXOUMBIE TSI COXPAaHCHUS TIPUPOIBI [4].

Mamemamuueckoe obpazosanue Kak UHCMPYMEHM NO3HAHUSL IKOIOSULECKUX
3aKOHOMEPHOCHEN.

Matematnyeckoe 0Opa3oBaHME B JIOUIKOJIBHOM BO3pacTe, Ha MEPBbI B3IJIA/,
MOXET [I0Ka3aThCs JaNEeKHUM OT OKOJOTWYeckoh TemaTuku. OaHako, OHO
MPEAOCTABIACT  LEHHbIE  HMHCTPYMEHTHl Il  TOHMMAaHHS  SKOJIOTMYECKHX
3aKOHOMEPHOCTEHN M pellleHUs MPAKTUYECKUX 3aa4 B 00J1aCTH OXpaHbl OKPY>KaOIIEn
cpensl [2; 3].

* KonuuecTtBeHHble TpelnCTaBICHUS W U3MEpeHHe: OOydeHHEe Cuery,
U3MEpPEHUIO JUIMHBI, Beca, O0beMa IIOMOraeT JAETSM OILIEHUBAaTh KOJMNYECTBO
pEeCYpCoB, 3arpsA3HeHus1, oTXo0B [5]. Hampumep, nuamepeHue KoJMyecTBa mMycopa,
COOpPaHHOTO Ha TEPPUTOPHUU JIETCKOTO Cajla, MO3BOJSET HAIIAIHO YBUAECTh MAcIITa0
npoOsieMbl  3arpsi3HEHUs OKpy)KawoIlled cpeapl W CTUMYJIHpyeT K  Oosee
OTBETCTBEHHOMY OTHOILIEHHIO K OTXOJIAM.

* ['eomerpuueckue mpenCTaBICHUS: H3yYE€HUE TeOMETpUYecKux Guryp u
dbopM, OpHUEHTHUPOBAHHUE B MPOCTPAHCTBE, TOMOTAET ACTSIM MOHUMATh OPTraHU3ALNIO
OPUPOAHOTO TPOCTPAHCTBA, PACMIOJOKEHHE OOBEKTOB B OKpyXKaloled cpene,
BJIMSIHUE JIESTENBHOCTH YEJIOBEKa Ha JIaHJadT.
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« Jlormdeckoe MBIIIIEHUE: Pa3BUTUE JIOTUYECKOTO MBIIUICHUS, YMEHHUS
aHAJIU3UpOBaTh, CpPAaBHHMBATh, KJIacCCU(UUUPOBATh, YCTAHABIMBATh I[PUYUHHO-
CJIEICTBEHHBIE CBSA3M, HEOOXOAMMO JJII NOHUMAHUS CIIOKHBIX 3KOJOTHMYECKHX
MPOLIECCOB M MPUHATHSA OOOCHOBAaHHBIX PEIICHUI B 0OJACTH OXPaHBI OKPYKArOIIEH
cpenbl. Hampumep, mnOpemiokuB JAETSIM pPaccOpTUPOBATh OTXOJbl IO Pa3HBIM
KOHTEITHepaM JyIsl pa3iebHoro coopa, Mbl ((OPMUPYEM Y HUX TOHHUMaHUE BaKHOCTHU
nepepaboTKU O0TXO/I0B M OCO3HAHHOE OTHOIICHUE K MpobiieMe Mycopa.

* PenieHue mpakTUYECKUX 3a/1a4: MATEMaTUYECKUE HABBIKM MOYKHO ITPUMEHSTH
JUIsL peLIeHUs IMPAaKTHYECKUX 3a7ad, CBS3aHHBIX C 3Kosoruei [6; 7]. Hampumep,
MOKHO IPEIIOKUTH JETSIM PACCUNUTATh, CKOJBKO BOJBI MOYKHO COKOHOMMTB, €CIIU
BBIKJIFOYATh KpaH BO BPEMs YUCTKU 3yOOB, UJIU CKOJIBKO JIEPEBHEB HYKHO MOCAAUTh,
4TOOBI KOMIIEHCUPOBATh BBIOPOCHI YTIIEKUCIIOTO Ia3a OT aBTOMOOMJIS.

[Ipumepsl  HMHTErpalMd  €CTECTBEHHO-HAyYHOIO M MaTeMaTUYECKOTO
00pa30BaHUsl B 3KOJOTHUYECKYIO I€ATEIbHOCTb!

- IIpoekt «Oropoa Ha OKHE»: JI€TH BBIPAILMBAIOT paccaay OBOILICH M 3€JCHH,
HaOMIOAAIOT 3a MX pPOCTOM, U3MEPSAIOT BBICOTY pAcCTEHUM, BEIyT JIHEBHUK
HaOMI0AEHUI. DTO MO3BOJIAET UM Y3HATH O MOTPEOHOCTSIX pACTEHUM, BIUSHUU CBETA,
BOJIbI, TOYBBI HA UX PAa3BUTHE, CPOPMUPOBATH HABBIKU yXOJa 33 PACTCHHUSIMHU.

- DKcnepuMeHT «BimsiHue 3arpsi3HEHUS Ha POCT PACTEHHID: JOLIKOJIBHUKH
BBIPAIIMBAIOT JIBAa OJWHAKOBBIX PACTEHMS, OJHO M3 KOTOPBIX MOJUBAIOT YUCTOU
BOJIOM, a JIpyroe — BOJAOM ¢ J00aBJI€HHWEM 3arpsA3HEHUN (HalpuMep, MbBUIBHOTO
pacTBopa).

Habmroienue 3a pa3iuyusiMU B POCTE€ PAaCTEHUM IMOMOraeT JAETAM OCO3HATh
HEraTUBHOE BIIMSIHUE 3arPA3HEHUS HA KUBBIE OPTaHU3MBI.

- Hrpa «CopTtHpoBKa Mycopa»: AETH COPTHPYIOT MYyCOp IO PpPa3HbIM
KOHTeiHepaMm (Oymara, MJIACTHK, CTEKJIO), CUUTAIOT KOJMYECTBO OTXOJOB Ka)J0ro
BUJA, OOCYXXIAIOT BO3MOXHOCTH HUX IMepepaboTku. ITo (GOpMHpPYET y HHX
MMOHUMaHUE BAXXHOCTU pa3/ielIbHOro cOopa Mycopa U OCO3HAHHOE OTHOIIEHHE K
npo0jemMe OTX0/I0B.

- UccnenoBanne « OKOHOMUS BOJIbI»: IETU U3MEPSIIOT, CKOJIBKO BOJbI BHITEKAET
M3 KpaHa 3a MUHYTY, €CJIM €ro He 3aKpblBaTh BO BpPEMS YUCTKHU 3yOOB. 3aTeM OHHU
MO/ICUUTHIBAIOT, CKOJIBKO BOABI MOKHO COKOHOMUTH 3a J€Hb, HEJENI0, MECALl, €ClU
BBIKJIFOYaTh KpaH. OTO IMOMOTaeT JETSIM OCO3HAaThb HEOOXOIUMOCTh OEpEeKHOTO
OTHOILIEHUS K BOJIHBIM pecypcam [8-10].

3axntouenue. EcTeCTBEHHO-HAYYHOE M MaTeMaTUYeCKOoe 0Opa30BaHUE UIPAIOT
BaXHYIO pOJIb B (JOPMUPOBAHUU IKOJIOTMUYECKON KYJIbTYpbl JOMIKOJLHUKOB. OHHU
MPEIOCTABIAIOT JIeTAM HEOOXOIWMbIe 3HAHUS, HABBIKK W HWHCTPYMEHTHI IJIs
ITOHUMAHUS 3KOJIOTHYECKUX 3aKOHOMEPHOCTEW, OLEHKH BO3JIECHCTBHS YEJIOBEKA Ha
OKpPYKAIOIIyI0 Cpeay U TNPHUHATHS OOOCHOBAHHBIX pEIIEHUWH B OOJACTH OXpaHbl
npupoabl. HMHTerpamusi 3K0JIOrM4ecKoro o0pa3oBaHUsi B €CTECTBEHHO-HAYyYHOE U
MaTEMaTUYECKOe  pa3BUTHE  JOUIKOJIBHUKOB  CIOCOOCTBYEeT  (POPMHUPOBAHUIO
HKOJIOTUYECKU TPAMOTHOTO, OTBETCTBEHHOI'O M aKTUBHOI'O T'Pa)KJaHWHA, CIIOCOOHOIO
BHECTH CBOM BKJIaJl B COXPAaHEHHE OKPYIKAIOIICH Cpeabl s OYIyIIUX MOKOJICHU.

65



Cnucok rumepamypeol:

1. Axyynnanos [O.K. Tenoenyuu u nepcnekmugvl pazeumusi eCmecmeeHHO-HAYYHO2O0
00pazoeanusi 6 COBPEMEHHOM Mupe: aHAIu3 npobjiemM u cmpamecuti MOOEepHU3AYUU
/ FO.K. Axuynnanoe // Ecmecmeenno-nayunoe obpazosanue 6 XXI eexe: Mamepuanvl
Bcepoccuiickoii hayuno-npakmuueckou kongpepenyuu, Ypa, 19 anpena 2024 2ooa. — Ypa:
Hncmumym pazeumus oopazosanus Pecnyoruxu bawxopmocman, 2024. — C. 5-8.

2. Bepaxca, H.E. [lo3nasamenvHoe pazsumue 6 douikoiviom demcmee / H.E. Bepaxca,
A. H. Bepaxca. — Mockea: Mozauka-Cunmes, 2014. — 112 c. — ISBN 978-5-408-01603-7.

3. Bunoepaoosa, H.®. Ymcmeennoe socnumanue oemeii 8 npoyecce 03HAKOMIEHUS C
npupoooti. - Mocksa: I[lpoceewenue, 1978. - 103 c., 4 a. un.; 21 cm. - (Ilocobue 0
gocnumamens 0emcKo2o caoa).

4. Bopounkesuu O.A. /lobpo noowcanoeams 6 sxonocuro! [Koncnekmoi 0ns nposedenus
HenpepvieHOoll  00pazosamenvhou oesmenvHocmu ¢ oowkoavrukamu]. -CII6: 00O
«H30amenvcmeo «/Jemcmeo-IIpeccy, 2023. — 432 c. ISBN 978-5-907709-28-7

5. Huibuna, O.B. Ymo Owvino 0o...: Hepvl-nymewecmsus 6 npouiioe npeomemos
/ O.B. J[eibuna. - 2-e uzo., ucnp. - Mockea: Cehepa, 2010. - 157 c.; 20 cm. - ISBN 978-5-
9949-0370-4

6. Konecnuxosa, E.B. Mamemamuka 0nsa 0owkonvHuxos 5-6 nem: [Cyenapuu yueoHo-
ueposvix 3auamuii] / E. B. Konecnukosa. - Mockea: I'nom-IIpecc, 1999. - 78 c.; 21 cm. -
ISBN 5-89334-040-X

7. Huxonaesa, C.H. Memoouka 3Kxonocuyecko2o 8ocnumanus 8 0emckom caody: yyeo.
nocobue 013 cmyo. cpeod. u gvicui. ned. yueo. zasedenuti / C.H. Huxonaesa. — 6-e u30.,
cmep. — Mocksa: Akademus, 2015. — 240 c. — ISBN 978-5-4468-1867-4.

8. Pwioicosa H.A. Dxonoeuueckoe obpazosanue 6 demckom cady. -M.: Hz0. Jom
«Kapanys», 2001. -432 c. ISBN 5 - 8403 - 0368 — 2

9. Copokuna, A.U. Jluoakmuueckue uepvl 6 Oemckom cady: nocooue 0
socnumameneti oem. caoog / A. U. Copoxuna [u op.]. — Mockea: Ilpoceewenue, 1982. —
304 c.

10. Hluwxkuna, B.A. Jlowxonvroe obpazosanue: Yuebnoe nocooue / B. A. [uwxuna, M.
H. Jleoynesuu. -Munck: Borwdiiwas wxona, 2009.

YK 621
WHHOBAIIMOHHBIE MOIX0bI K MTHTETPAIIUU COJTHEYHOM !
BETPOBOM SHEPI'MM B SHEPTOCUCTEMBI PETUOHOB JIJISA
YCTOMYUBOI'O PA3BUTHS
Tatinynnun Mapcenv Xuzoynnosuu,
cmyoeum 2-20 kypca PI'EOY BO Bbawxkupckuii ['AY,
Pecnybnuka bawxkopmocman, Poccus

AHHOTamusi. B ycloBusX rn00anbHBIX M3MEHEHMM KiIMMaTa M PacTyIIUX
NOTpeOHOCTE B JHEPruM, HMHTErpanus BO300HOBJISEMBIX HCTOYHHKOB HHEPrUU
(BUD), Takux Kak coJHEYHas W BETPOBas, CTAHOBUTCS KIIIOUEBBIM HAMpPaBICHUEM
IUIsl YCTOMYMBOTO Pa3BUTHs PETMOHOB. B cTaThe paccMaTpUBarOTCS MHHOBAIMOHHBIE
noaxoAel K uHTerpauuu BHD B sHEprocucremsl, WX BIUSHHUE HAa SKOHOMHKY U
HKOJIOTHIO, @ TAKXKE MPUMEPHI YCIIEITHBIX MPaKkTUK B Poccun u 3a pyOexom.

KiroueBbie ciioBa: conHEYHas JHEPTUs, BETPOBAsl JHEPrus, HWHTErpaLus,
YCTONYMBOE Pa3BUTHE, UHHOBAILIMOHHBIE MOIXO/IBI.
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C nepexoaoM K yCTOMYMBOMY Pa3BUTHIO, MHOTHE PETHOHBI MHpA CTPEMSTCS
CHU3UTH 3aBUCHMOCTb OT MCKOIIAEMBIX MCTOYHUKOB JHEPIUM M YBEIUYMUTH HOJIIO
BO300HOBIISIEMBIX UCTOUYHUKOB. COJTHEUHAs! U BETPOBAsk SHEPTUS SIBISAIOTCS Haubosee
NEPCTIEKTUBHBIMUA ~ allbTEPHATUBAMHU, CIIOCOOHBIMH OOECHEYUTh 3HAYUTEIbHBIC
00BEMBI 3JIEKTPOIHEPTUU TP MUHUMAIBHOM BO3/IEMCTBUHU Ha OKPYKAIOLILYIO CPEy.

AKTYyaJIlbHOCTh MHTEIPALliM COJTHEYHOM U BETPOBOM SHEPTUU B SHEPTOCUCTEMBI
PErHOHOB 00YCIIOBIEHAa HEOOXOIMMOCThIO CHIYKEHUSI BRIOPOCOB MAPHUKOBBIX T'a30B,
o0OecrieyeHnsT SHEpPreTUYeckod Oe30IaCHOCTM M MOBBIIIEHUS YCTOMYMBOCTH K
U3MEHEHMAM KimMara. VHHOBallMOHHBIE MOAXOABl K wuHTerpauuu BHD Moryr
CYLIECTBEHHO HM3MEHUTh CTPYKTYpPY DHEPrOCHaOXXEHUS M  CHOCOOCTBOBATH
SKOHOMHUYECKOMY Pa3BUTHIO.

B naHHOM cCTaThe HCIOIB30BaHBl METOABl CPABHUTEJIBHOIO aHAJIM3a,
CUCTEMHOTO TIOJAXOJa W AaHajiu3a YCHEIHbIX MPakTHUK uHTerpaunn BHUD B
sHeprocucteMbl. Paccmorpum npumepsl u3 Poccun, EBponsl n CIIA, nposenem
aHaJIM3 CYIIECTBYIOIIUX TEXHOJIOTHM U MOIXOIO0B.

B Poccum nmpumepsl yCnemHoW MHTETPAUUKM TEXHOJOTHM XPAHEHHs DHEPTUH
MOXXHO HaWTH B INPOEKTaX, PEAIN3YEMBbIX B COJHEYHBIX M BETPOBBIX ITapKax Ha
Hanbnem Boctoke nm B Cubupu. OTH peruonHsl, o0jaaas BBICOKHM IMOTEHLIHAJIOM
BUD, crankuBaroTcs ¢ npobiemMamMu BapruaOEIbHOCTH MPOU3BOJCTBA SHEPIHH, YTO
JIeaeT CHUCTEMbl XpaHEHHUs OCOOEHHO akKTyaJdbHbIMU. Hampumep, B mnpoekre
COJIHEYHOH nanekTpocTaHuud B (CTaBpOIOJIBCKOM Kpae ObUIM BHEIPEHBl JUTHUMA-
MOHHBIE aKKyMYJIITOPbI, KOTOPbIE MO3BOJISIIOT CIVIAKMBATh KOJeOaHUsl B BhIPAOOTKE
AJIEKTPOIHEPIUU U 00ECIIEUNBATh CTAOMIIBHOE SHEPTOCHAOKEHHE.

B EBporie akueHT caenaH Ha MHTErPaluio Pa3InYHbIX UCTOYHUKOB YHEPTHUH C
UCII0JIb30BAaHUEM IEPEAOBBIX CUCTEM ynpasiieHHs. CTpaHbl, Takue Kak l'epmaHus u
JlaHus, aKTUBHO Pa3BHBAIOT IPOEKTHI [0 XPAHEHUIO 3HEPIMM B AKKYMYJSATOpax, a
TaK)K€ BHEAPAIOT TEXHOJOTHWU, OCHOBAaHHbIE Ha BOJOPOJE, KaK CIOCO0€ XpaHEHUS
M30BITOYHON SHEPIruM, BbIPAOATHIBAEMON B NEPHOJbI BBICOKOM COJIHEYHOW WU
BETPOBOM AKTHUBHOCTH. OJTHU TMOJXOJbl HE TOJBKO CIHOCOOCTBYIOT YJIYUYLIEHUIO
YCTOMYMBOCTU SHEPTOCUCTEM, HO U TIOMOTAIOT CHU3UTh YIJIEPOAHBIE BHIOPOCHI.

CIIIA Taxxe SBISIIOTCS IPUMEPOM YCHEITHOTO MPUMEHEHUSI NHHOBAIMOHHBIX
METO0B XpaHeHusi »Hepruu. B KammdopHuu, rae coigHEUHbE 3JIEKTPOCTAHLUU
3aHUMAIOT 3HAYUTEIBHOE MECTO B SHEProdanaHce, akTUBHO MCIOJIb3YIOTCS CUCTEMBI
XpPaHEHMsI Ha OCHOBE JINTUH-MOHHBIX aKKyMYJSTOPOB. OJTO MO3BOJIIET HE TOJIBKO
YOpPaBIsATh MHUKOBBIMU HAarpy3kamd, HO U HMHTETPUPOBATh BO30OHOBISIEMbIE
MCTOYHUKHU B OOLIYIO SHEPTOCUCTEMY.

AHanu3 CynIeCTBYIOIIMX TEXHOJIOTUA XPAHEHUS] SJHEPTUU MOKA3bIBAET, YTO UX
NPUMEHEHUE SBISIETCAd KIIIOYEBBIM (AKTOPOM ISl JOCTHMIKEHHS] yCTOMYHMBOTO
pPa3BUTUSI PETUOHOB C BBICOKMM YypoBHeM BIWD. MHHOBanuoHHBIE NOAXOABI K
WHTETpalMi XPaHEHHUs B DJHEPrOCUCTEMBI IIO3BOJISIIOT HE TOJIBKO IOBBICHUTH
HAJEKHOCTb U CTAaOMJIBHOCTh DHEProCHAOXKEHUsA, HO M CIOCOOCTBYIOT Ooliee
3¢ (PEeKTUBHOMY HMCNOJIB30BAHUIO JOCTYMHBIX PECYPCOB, YTO, B CBOIO OY€pEb, BEIET
K CHW)KEHUIO BO3JEHCTBUS HA OKPYXAIOIIYIO CPEAY M YIYUYLIEHHUIO KauyecTBa KU3HU
HaCEJICHUS.
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B Poccun takke HaOMIOJAIOTCS YCIIEITHBIE TIPUMEPhl HHTETPAIIMHA COTHEYHON
u BeTpoBoil sHepruu. Hampumep, B PecnyOmmke bamkoproctan peanusyrorcs
MPOEKTHl 1O CTPOUTEIBCTBY COJIHEYHBIX DJEKTPOCTAHIMM, KOTOpBIE YK€
o0OecreunBarOT 4acTh MOTPEOHOCTEM pernoHa B 3JeKTposHepruu. Kpome Toro, B
peruoHax C BBICOKMMH BETPOBBIMH pecypcamH, Takux Kak KanMmplkus
AcTpaxaHckas 00J1aCTh, pa3BUBAIOTCSI BETPOBBIE AJIEKTPOCTAHIIUN, HHTETPUPYEMBIE B
CYILECTBYIOIINE YHEPTOCUCTEMBI.

WuTerpanusi COTHEYHON M BETPOBOM SHEPTUH B SHEPrOCHCTEMBI PETHOHOB
SBIIICTCS ~ B&XHBIM  IIarOM K  YCTOWYMBOMY  pasBuThuio. lcmonp3oBaHue
WHHOBAIIMOHHBIX MOJXO/I0B, TAKUX KaK YMHBIE CETH, CUCTEMbl XpaHCHUs SHEPTUU U
JEIEHTPAIM30BaHHbIE MOJIENH, CIOCOOCTBYET 3()EeKTUBHOMY HCTONb30BaHui0 BID
Y CHIDKEHUIO HETaTUBHOTO BIIMSIHHS Ha OKPYIKAIOIIYIO CPEIy.

s yenemrHoit unterpanuun BUD veodxoaumo [1]:

l. Pa3BuBaTh HHPPACTPYKTYPY YMHBIX CETEN U CUCTEM XPAHEHUS SHEPTUU.

2. [Toanep’uBaTh MHULUATUBBI MO IELEHTPAIU3ALUN YHEPTOCHAOKEHHUS.

3. VYBenuunuBaTh MHBECTUIMM B HAYYHBIE HMCCIICJOBAaHUSA U pa3pabOTKU B
obnactu BUD.

4. Co3paBate cTtuMynbl aius BHeapeHuss BUD Ha ypoBHE pErnoHoB
MYHHULIMIIAJIUTETOB.

MHHOBaMOHHBIE MOAXOABl K MHTETPALIMM COJHEYHOM M BETPOBOM JHEPTUH
BKJIIOYAIOT B cebs [2; 3]:

l. YMmubie cetu (Smart Grids). Mcnonb3oBaHWEe WHTEUIEKTYaJTbHBIX
TEXHOJIOTUMN JIJISl yIIPABJICHUS] TOTOKAMH SHEPTUH, YTO MO3BOJIsAET Oosiee dPHEKTUBHO
unterpupoBats BUWUD B oHeprocucremy. YMHBIE CETH  OOECHEUYMBAIOT
ABTOMATU3UPOBAHHBIM KOHTPOJIb M ONTUMHU3ALMIO PACHPEACIICHUS SHEPTUHU, YTO
0COOEHHO Ba)KHO JUIsI IEPEMEHHBIX UICTOYHUKOB, TAKUX KaK BETEP U COJIHIIC.

2. DHEpPreTUYeCcKOe XpaHeHHe. Pa3BUTHE TEXHOJOTHMN XPAHEHUS JHEPIUH,
TaKuX KakK JIMTUH-UOHHBIE OaTaped M CHUCTEMbl XpaHEHUS Ha OCHOBE BOJOPO/A,
MO3BOJISIET CIUVIAKMBATh KOJIEOAHUMA B TNPOM3BOJACTBE dHepruu ot BUD wu
o0ecreynBaTh CTa0MIBHOCTh SHEPTOCHAOKEHUSI.

3. JlenleHTpanu30BaHHbIE OHEPrOCHUCTEMBI. [lepexon K
NEUEHTPATM30BaHHBIM ~ MOJICTISIM, TJi¢ TOTPEOUTETN CTAHOBITCA AKTUBHBIMHU
YYaCTHUKAMU DHEPreTUYECKOr0  PBIHKA, TMO3BOJSIET HWHTEIPUPOBATh  MaJible
COJIHEYHBIE U BETPOBBIC YCTAHOBKH B OOIIYIO SHEPTOCUCTEMY.

4. I'ubpunnsie cucrempl. KoMOMHUpOBaHHME pa3IUYHBIX HCTOYHUKOB
DHEPTUU, TAKUX KaK COJIHEYHBIC TIAHETW U BETPOBBIC TYpOWHBI, C TPATUITMOHHBIMU
HMCTOYHHUKAMU, TIO3BOJISIET CO3/1aTh 00Jiee YCTOMYMBYIO U HAJICKHYIO DHEPTOCUCTEMY.

NHHOBaIMOHHBIEC MOAXOJIbI K UHTETPAIIMKA COJTHEYHOM M BETPOBOM SHEPTUU B
SHEPrOCUCTEMBI PETHOHOB OTKPHIBAIOT HOBBIE TOPU3OHTHI MJII yCTOWMYHUBOTO
pazButusi. OHU CIIOCOOCTBYIOT HE TOJIBKO JKOJIOTMYECKUM IMPeoOpa3oBaHUsIM, HO U
SKOHOMHMYECKOMY POCTY, CO3/l1aBasi HOBbIe paboune MecTta U oOecreuuBas
SHEPreTUYECKYI0 O€30MaCHOCTbD.
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YK 621
BJIMAHUE UHHOBAIIMOHHbBIX METOJ10B XPAHEHUSA SJHEPT'UA HA
YCTOMYUBOE PA3BBUTUE PETHOHOB C BLICOKUM YPOBHEM
BO3OBHOBJISAEMbIX HCTOYHUKOB
Tavunynnun Mapceno Xuzbynnosuu,
cmyoenum 2-20 kypca PI'BOY BO Bbawxkupckuii ['AY,
Pecnybnuxa bawkopmocman, Poccus

AHHoTaums. B cTaTthe paccMaTpuBaeTCsl BIMSHUE WHHOBAITMOHHBIX METOOB
XpaHEHUsT JHEPrUM Ha YCTOMYMBOE pAa3BUTHE PETHOHOB C BBICOKUM YPOBHEM
UCIIOJIb30BaHUS  BO30OHOBIIsIEMbIX  MCTOUYHMKOB sHeprun (BUD).  Ilensio
UCCIIEIOBAHUS SIBJISIETCA aHAJIN3 COBPEMEHHBIX TEXHOJOTUM XPAaHEHHUS SHEPTUU U UX
UHTErpalys B YHEProCUCTEMbl PETMOHOB. BBIBOIBI MOKA3bIBAIOT, YTO d(PPEKTUBHBIC
METOJbl ~ XpPaHEHUsI JHEPTrUU  CHOCOOCTBYIOT  TOBBIIIEHWIO  CTA0MJIBHOCTHU
HHEPTrOCHAOKEHUS 1 CTUMYJIUPYIOT SKOHOMUYECKOE PA3BUTHE.

KiroueBbie cji0Ba: BO300OHOBIISIEMbIE HMCTOYHUKH OHEPrud, XpaHEHUE
SHEPIruM, YCTOMYMBOE pPAa3BUTHE, WHHOBALIMOHHBIC TEXHOJOTHHU, DSHEPreTUYECcKas
cuUcTeMa.

C yBenu4eHUEM 107U BO30OHOBIISIEMBIX HMCTOYHMKOB sHepruu (BUD) B
SHEPreTUYECKUX CHUCTEMaX BO3HUKAET HEOOXOIUMOCTh B A(D@PEKTUBHBIX METOJax
xpaHeHuss odHepruv. BHMD, Takme Kak conHE4YHas M BETPOBAas DHEPIUd,
XapaKTepU3yITCs TEPEMEHHOM TeHepalueld, 4Tto TpeOyeT HaJIWuMsl HaJleKHbBIX
peuieHuid s OaJaHCUPOBKU CIpoca U MpejiokeHus. VHHOBAIlMOHHBIE METO]IbI
XpaHEHUs JHEPTHH, BKJIKOYAs AKKyMYJSITOPbI, HACOCHBIE THIPOAKKYMYJIHPYIOIIHE
CTAaHIIMU W JPYyTHe€ TEXHOJIOTHH, WrpaloT KIIOYEBYI0 pojib B obecrneueHnun
YCTOWYMBOIO Pa3BUTHUS PETUOHOB.

C yyetoMm rno0OanbHBIX MU3MEHEHUW KJIMMaTa M HEOOXOJIMMOCTH Tepexoja K
HU3KOYTJIEPOAHOM HKOHOMHUKE, PErHOHbl JIOJDKHBI aJalTUPOBAaThCI K HOBBIM
YCJIOBHSIM, BHENpPSiE HWHHOBAIIMOHHBIE TOJXOJbI B DJHEPreTHKY. D(PGEeKTHBHOE
XpaHEHNEe PHEPTUU CTAHOBUTCS BXKHBIM (DAKTOPOM ISl 0OECIIeUeHUs HaJIeKHOCTH U
YCTOMYMBOCTH SHEPIOCUCTEM, YTO, B CBOIO OUEPE/Ib, CIIOCOOCTBYET SIKOHOMUUECKOMY
Pa3BUTHIO U COIMATBLHON CTAOMIBLHOCTH.

Jns aHanm3a ObUIM KCIOJB30BaHbI JAHHBIE O CYHIECTBYIOIIMX TEXHOJIOTHSX
XpaHEHHUs SHEPruU, a TaKXKe MPUMEpPhl UX MPUMEHEHUS B Pa3IMYHBIX pPETHOHaX.
PaccMoTpeHbl kak TpaJWIIMOHHBIE, TAK U COBPEMEHHBIE METOJIbI, BKIIFOYAs JTUTUM-
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HOHHBIE aKKyMYJIITOPBI, penokc-¢piaoy aKKyMYJIATOPBI, HACOCHBIE
THIPOAKKYMYJIUPYIOIIMEe  CTaHIMM W apyrue.  Vcmonb3oBaHel — METOJBI
CPaBHHUTEIHHOTO aHaliM3a M CHUCTEMHOTO IMOAXO0Ja JJIs OLICHKH BIHUSHUSA ATHX
TEXHOJIOTUH HA YCTOMYMBOE Pa3BUTHE.

HMHHOBAIIMOHHBIE METOJbI XPAaHEHHs] SHEPTUU MO3BOJISIIOT pPeIIaTh HECKOJIbKO
KJIFOUeBBIX 3aja4 [1; 3]:

l. Crabunuzauus SHEpProcHaOXeHus:: XpaHEeHUE HU30BITOYHOW SHEPIuH,
BbIpa0OTAHHOM B MEPHUO/bl NMUKOBOIO MPOU3BOJCTBA, U €€ HCIOJb30BAHUE B Yachl
HOBBILIEHHOT'O CIIpoca.

2. CHwxenue mnorepb: ODPGEKTUBHOE XpaHEHHWE SHEPIUM IO3BOJIAET
MUHHMU3HPOBATh IOTEPH, CBA3AHHBIE C TIEPEAAUEH U pACTIPEICITICHUEM.
3. Nurerpaunss BHUD: Pa3Burhe TEXHOJNOTHM XpaHEHUsS SHEPrUU

crocobcTByeT OoJiee MMpoKoMy BHeApeHuto BUD B sHeprocucremsl, 4To JieiaeT ux
0oJiee yCTOMYMBBIMU Y THOKUMH.

B Poccum nHaOmonaercs aKTHUBHOE pPa3BUTHE IPOEKTOB [0 HMHTETpaluu
METO/I0B XpaHeHus sHeprun. Hanpumep, B Kaimyxckoit obmactu peanusyercst IpoeKT
[0 CO3JaHUI0 CHUCTEMbl XPAHEHHS HA OCHOBE JIMTUW-HOHHBIX AaKKyMYJSITOPOB,
KOTOPBIM MO3BOJIMT YJIYYIIUTh KAYECTBO SHEPIOCHAOKEHUS U MOBBICUTH A0 B1D
B PETrHOHAIBHOM »JHEpreTudeckod cucreme. Taxxke B Tarapcrane akTUBHO
Pa3BUBAIOTCSI HACOCHBIE THIPOAKKYMYJIHPYIOIIUE CTAaHIMU, KOTOPhIE 00ECIEYNBAIOT
OalaHCUPOBKY Harpy3KM M CHOCOOCTBYIOT YBEIMUYEHHUIO JI0JIM BO300HOBIISIEMBIX
UCTOYHHUKOB.

B PecnybOiuke bamkoprocTaH pealu3yloTcs MPOEKTbl IO BHEAPEHUIO
COJIHEYHBIX W BETPOBBIX DJIEKTPOCTAHIMH, 4TO Tpedyer Hamuuus 3PQGEeKTHBHBIX
CUCTEM  XpaHEHHs DOHEpruM. B  permoHe IUIAHUPYETCS  CTPOUTEIBCTBO
AKKYMYJIITOPHBIX CHUCTEM ISl XpaHEHUsI YHEPTvH, BbIpabAaThIBA€MOW COJTHEYHBIMU
MaHENISIMU, YTO TO3BOJIUT OOECHEUYUTh CTAaOMJIBHOE IHEPTrOCHAOKEHHE U CHU3UTH
3aBUCUMOCTh OT TPAJUIIMOHHBIX UCTOYHUKOB SHEPTUU. DTU MPOEKTHI CIIOCOOCTBYIOT
HE TOJIBKO YJIYYIIEHHUIO YKOJIOTHYECKON CUTYyaIlMi, HO 1 SKOHOMHUYECKOMY Pa3BUTHUIO
pervoHa.

NHHOBalIMOHHBIE METO/bl XPAaHEHUSI DHEPTUU HWIrPAIOT KIIOYEBYIO POJb B
YCTOMYMBOM  pa3BUTUU PETHMOHOB C  BBICOKMM YPOBHEM  HCIOJIb30BAHMS
BO300HOBJISIEMBIX MCTOYHHUKOB. Onu CIIOCOOCTBYIOT cTabuin3anuu
SHEProcHa0XEeHUs, CHIDKEHHUIO NOTeph U uHTerpaunu BUD B sHeprocuctemsl.

B 9T0i1 cBsI3U chopMynHrpyeM peKOMEHAAINH CIISTYIOITIM o0pa3om [2; 4].

1. PernonanbHbIM BIIACTSAM CIEAYET aKTHUBHEE MOJIEPKUBATh MPOEKTHI 10
BHEJIPEHUIO TEXHOJOTUI XPaHEHHsI SHEPTHH.

2. HeoOxomumo pa3BuBaTh HayuyHble MCCIEAOBaHUS B OO0JACTH HOBBIX
METO/I0B XPAHEHUS SJHEPTUU.

3. BaxxHo mpoBoIuTh 00yuYeHHE U MOATOTOBKY CHEIHAIUCTOB B 00JacTH
BO300HOBJISIEMBIX UCTOYHUKOB M TEXHOJIOTHI XpaHEHUSI.

TakuMm 00pa3oM, WHHOBALIMOHHBIE METOJIbI XPAHEHUS HHEPTUU SBIISIOTCS
BaXXHBIM HHCTPYMEHTOM JUIsl JOCTHXKEHUS YCTOMYMBOTO Ppa3BUTUS PETHOHOB,
AKTUBHO MCHOJB3YIOIIUX BO300OHOBJISIEMbIE HCTOYHUKH HHEpruu. I¢deKTUBHASA
UHTErpalus TUX TEXHOJIOTU MO3BOJIUT o0ecreyuThb HAJeKHOCTh
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SHEProCHAOKEHMUSI, TOBBICUTh OSKOHOMHYECKYIO dS(PGEeKTUBHOCTh M  CHU3UTH
HETAaTUBHOE BO3JICVICTBUE HA OKPYIKAIOLIYIO CPEY.
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1. Axuynnanos FO.K. Pecnybauxa bawkopmocman: 5KOHOMUYECKUll pocm, COYUAIbHbLE
docmudicenuss u cmpameauu ycmouuugoz2o pazeumus / FO.K. Axuyanaumog // Becmuuk
Yomypmckozo ynusepcumema. Cepusi Sxonomuka u npago. —2025. — T. 35, Ne 1. — C. 9-16.
—DOI'10.35634/2412-9593-2025-35-1-9-16.

2. Axkuynnanos [FO.K. Ilapaduemsl cmpamecupoganus 35KOHOMUYUECKO20 pAa36UMus
pecuona / FO.K. Axuynnanos // Becmnux BOI'Y. — 2015. —Ne 3(77). — C. 175-181.

3. Heéonuna B.B. Ilonynapuzayus nedazocuueckux 3HAHUU 8 ONOXY YUPDPOBOL
mpancpopmayuu oopasosanus / B.B. Hesonuna // Obpazosanue: mpaouyuu u UHHOBAYUU.
—2024. — Ne 2(45). — C. 27-32.

4. HAnanos @.I'. Ilpogeccuonanvras MHO2OMEPHOCMb UHHOBAYUOHHBIX Kaopos //
Obpazosanue: mpaouyuu u unnosayuu. 2012. Ne 3 (6). C. 11-15.

YK 621
NMHHOBALIMOHHBIE NOAXOAbI K YITPABJIEHUIO
SHEPITOPECYPCAMM B PETHOHAX: ITYTh K YCTOHUHUBOMY
PA3ZBUTUIO
Tatinynnun Mapcenv Xuzoynnosuu,
cmyoenum 2-20 kypca @PI'BOY BO Bbawxkupckuii ['AY,
Pecnybnuxa bawkopmocman, Poccus

AHHoTaumMsi. B crathe paccMaTpuBaIOTCS HWHHOBAIMOHHBIE TMOJXOMABI K
VIPaBJICHUIO JHEpPropecypcaMu B PETHMOHAX, HAMpaBJICHHbIE Ha JOCTH)KCHUE
ycToiuuBoro pasputusi. llenbio uccienoBaHUs SBISETCS BBISIBJICHUE KITIOUEBBIX
METOJIOB M TEXHOJOTHUM, CrnocoOCTByOMUX 3P(HEKTUBHOMY HCMOIb30BAHUIO
SHEPreTUYECKUX PECYpCOB. BBIBOJBI MOKA3bIBAIOT, YTO BHEJIPEHHUE COBPEMEHHBIX
TEXHOJIOTUA W  CTpaTeTUd  YNpaBlIE€HUS MOXET 3HAYUTEIbHO  TOBBICUTH
SHEPIreTUICCKYIO 3P (HEKTUBHOCTh M YCTOMUYUBOCTH PETHOHOB.

KuroueBble cJjioBa: yIpaBlIEHHE SHEPropecypcaMu, yCTOMYHMBOE pa3BUTHE,
WHHOBAIMOHHBIC TEXHOJIOTUH, PETUOHBI, SHEpreThuIecKas 3pGHEeKTUBHOCTD.

VYcroitunBoe pa3BUTHE PErMOHOB CTAHOBHUTCS OJIHOM W3 TJIABHBIX 3a/1a4
COBpPEMEHHOr0o  0OIecTBa. JHepreruyeckas  0e30MacHOCThb,  IKOJIOTHYECKas
YCTOMYMBOCTh M JIKOHOMHYEcKass  d(PPeKkTuBHOCTH  TpeOyIOT  BHEAPCHUS
WHHOBAIMOHHBIX TIOJXOJIOB K VIPaBICHUIO JHEpropecypcamu. B  ycrioBusx
IJI00ANBHBIX HW3MEHCHUH KJIMMaTa M HCTOIICHHS TPAJUIMOHHBIX HMCTOYHUKOB
DHEPTUH OCOOYI0 aKTyaJdbHOCTh NPHOOPETAIOT HOBBIC TEXHOJOTUW W METOIBI,
MO3BOJISIONINE ONTHMH3UPOBATh HMCIOJIB30BAHHE PECYpCOB W  MHUHUMH3HPOBATH
HETaTUBHOE BO3/ICHCTBHE HA OKPYIKAIOIILYIO CPEy.

CorylacHO TOCJCAHUM J@aHHBIM, MOTPEOJCHUE SHEPTMM B MHUPE PACTET, UYTO
MPUBOJAUT K YBEIWYEHUIO BHIOPOCOB TAPHUKOBBIX Ta30B U  YXYIIICHUIO
DKOJIOTHYECKON cuTyanuu. B permoHax, rje TpagullMOHHBIC WCTOYHHKU DHEPTUU
JTOMUHHUPYIOT, HEOOXOJUMO HMCKaTh WHHOBAIMOHHBIE PEIICHMS, KOTOPHIE MOMOTYT
VIY4YIIUTh JHEPreTHUecKyr0 dA(PQPEeKTUBHOCTh U CHU3HUTh 3aBUCUMOCTH  OT
MCKOIAeMbIX BHJIOB TOIUIMBA. LIHHOBAllMOHHBIE TIOAXOABI K  YIPABICHUIO
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AHEpPropecypcaMum MOTYT CTaThb KIIOYOM K JOCTHXKCHHIO IIeJIe yCTOMYMBOIO
pa3BUTHSL.

B uccrnenoBanny ObUTH MPOAHAIM3UPOBAHBI IPUMEPHI YCIIEIITHOTO BHEAPCHUS
WHHOBAIIMOHHBIX TEXHOJIOTHH B YMPaBICHHUE DJHEPropecypcamMu B Pa3THMYHBIX
pPErHOHax, BKJII0YAs UCTOIb30BAHNE BO3OOHOBISIEMBIX HCTOYHUKOB YHEPTHUH, YMHBIX
ceTeil (smart grids) U cUCTeM XpaHEHUsI YHEPTHH.

B koHTekcTe wuccienoBaHWS WHHOBAIMOHHBIC TIOIXOJbI K YIPABICHUIO
AHEpPropecypcaMu BKIIIOYAIOT BHEAPEHUE HWHTEJUIEKTYaJIbHBIX CHCTEM Yy4eTa u
pacnpeneneHus: SHEPTUU, UCIIOJIb30BAaHNUE BO3OOHOBIISIEMBIX MCTOUYHUKOB, TAKUX Kak
COJIHEYHAsl U BETPOBAs PHEPIusi, a TAKXKE Pa3BUTUE TEXHOJOTUN XPaHEHUs SHEPTHUH.
OTU METOJbl TMO3BOJIAIOT HE TOJBKO MOBBICUTH A((PEKTUBHOCTH HCIOJIb30BAHUSA
PECYpPCOB, HO U CHU3UTH 3aTpaThl HA YHEProCHAOKEHHUE.

[IpuMeHeHne yMHBIX ceTel MO3BOJISET UHTETPUPOBATh PA3TUYHbIC UCTOUYHUKH
DHEPTHUHU B €IUHYIO CHCTEMY, OOeCTieunBasi THOKOCTh M aTalITUBHOCTh K U3MEHEHUSIM
B CIIpOCEe W TpeMIoKeHUH. Hampumep, B HEKOTOPBIX perrmoHax EBpombl ycrentHo
peaM30BaHbl MPOCKTHI MO BHEAPCHHIO YMHBIX CUCTYMKOB, KOTOPHIC ITO3BOJISIOT
notpeduTessimM 6osiee YPGHEKTUBHO yIPaBIATh CBOMM MOTPEOJICHUEM YHEPTUH.

B Poccuu takke HaOIr0gaeTCs poCT UHTEpeca K MHHOBAIIMOHHBIM MOIX0AaM B
VIOpaBJICHUN »JHEpropecypcamMu. B psge pernoHoB, Takmx Kak PecmyOnmka
bamkoprocran n TatapcTran, peaM3yrOTCs MPOSKTHI MO0 BHEAPEHUIO COTHEYHBIX U
BETPOBBIX IEKTPOCTAHIINMN, & TAKIKE CUCTEM HAKOILJICHUSI SHEPTUU. DTU UHUIIUATUBBI
CIIOCOOCTBYIOT HE TOJBKO YJYUIIEHHUIO HSHEPreTUYecKod Oe30MacHOCTH, HO U
CO3/IaHUIO HOBBIX PabOYMX MECT U PA3BUTHIO JIOKAJIbHON SIKOHOMHUKHU [1].

MHHOBallMOHHBIE TOAXOABl K YIPABICHUIO DHEPrOpecypcaMu UTPAIOT
KIIFOUEBYIO POJb B JOCTIDKEHHWU YCTOMYHMBOTO pa3BUTHS pPErMoHOB. BHenpeHue
COBPEMEHHBIX TEXHOJIOTHI IMO3BOJISIET MOBBICUTH DHEPrEeTHUECKYIO d(PHEKTUBHOCTD,
CHU3HWTHh 3aBHCHMOCTh OT WCKOIAEMBIX BHUIOB TOIUIMBA W MHUHUMH3UPOBATH
HETaTUBHOE BO3JICMICTBUE HA OKPYIKAIOIIYIO cpeny [2; 3].

Jlist yerenrHoM pean3alnui MHHOBAIIMOHHBIX MTOIX010B HEOOXOIMMO:

1. Pa3paboTatb W BHEAPUTH MNPOTPAMMBI TMOJJEPKKH HWHBECTULUNA B
WHHOBAIIMOHHBIC TEXHOJIOTHH.

2. OOecrmeynuTh B3aWMOJICHCTBHE MEXKIy TOCYIapCTBEHHBIMH OpraHaMH,
HAyYHBIMU YUPEKIACHUSIMUA U OWU3HECOM JUTsl CO3MaHMS OJIArONPUATHON Cpembl AJIs
BHEJIPEHUS] HOBBIX PEIICHUH.

3. TlpoBomuth oOpa3oBaTenbHbIC MIPOTPaMMBI TUTST MOBBIIICHUS
OCBEJIOMJICHHOCTH HACEJICHUS O MPEMMYIIECTBAX HCIOIH30BAHUS BO300HOBIISIEMBIX
HMCTOYHUKOB DHEPTUU M YMHBIX TEXHOJIOTHIA.

Takum o0pa3om, yCTOWIMBOE Pa3BUTHE PETHOHOB HEBO3MOXKHO 0€3 BHEIPECHHUS
WHHOBAIIMOHHBIX TOAXOJOB K YyIpaBieHUI0 sHepropecypcamu. CoBpeMEHHBIC
TEXHOJIOTUM WM CTPAaTeTHH MOTYT 3HAYUTCIBHO VIYYIIHTh JHEPTETHUYCCKYIO
0€30IMacCHOCTh U JIKOJOTHYECKYI0 YCTOMYMBOCTH, CIOCOOCTBYSI CO3JaHUIO Ooiiee
3 (PEKTUBHBIX M YCTOWYHUBBIX YJHEPTETHICCKUX CHCTEM.

Cnucok n1umepamypul:
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YK 37.016:54
N3 OIIBITA MATPUOTUYECKOI'O BOCIIUTAHUSA
HA YPOKAX XUMHUH
T'apeesa Ceemnana Tumepbaesna,
npenooasamens xumuu I’ AIIOY Vgumckuii konnedsxc cmamucmuxu
UHOpMaAMUKU U 8LIYUCIUMENLHOU meXHuKY, 2. Ypa, Pecnyboauxa bawkopmocman

AHHOTanMsl. B [1aHHOW cTaTke paccMaTpUBaeTCsl aKTYallbHOCTh U
BOCTPEOOBAHHOCTh MATPUOTHYECKOTO BOCIHMTAHUS MOJIOJICKH HA ypOKaX XHUMHH.
[IpuBoasTCS MpUMEPHl U UICTOYHUKHA MaTepHaia, KOTOPbIE MO3BOJISIOT (OPMHUPOBATH
MOpPaJIbHO-HPABCTBEHHBIE KAueCTBAa HACTOSILIErO TIpakIaHWHA CTPaHbl, 3HAIOIIETO
UCTOPUIO CBOEH CTpaHbl, HUCIBITHIBAIONIETO JI000Bh K PoauHe, moTpeOHOCTH
CIIy’KE€HHUsI HapoJy M CIOCOOCTBOBaTh IMpoIlBeTaHUIo obOmiecTBa. [lokazaHa poib
OTEYECTBEHHOW XMMHUYECKOW HAYKM B HAyYHO-TEXHUYECKOM MPOTPECCE HE TOJIBKO
BHYTPU CTpaHbl, HO U B MUpe B 1eioM. [IpuBoautcs oOMIUPHBINA KpaeBEIUECKUA
Marepuasl o Bkiajne Pecnybnuku bamkoprocran B moOemy B mepuoi Bemnukoit
OTedecTBEHHOW BOMHBI.

KuarwueBsbie cioBa: natpuotusm, CBO, 80-netue IloGenwi, poccuiickue
y4eHble-XUMUKH, 3HaHUsI, PojiHa, polBeTaHue, Mup.

Ha Bcex »aramax ydeOHOro mporecca OOJIbIIIOe 3HAYEHUE OTBOJMUTCS
BOCIIUTATEILHOMY BONPOCY — (POPMHUPOBAHUIO AKTUBHOW >KU3HEHHOW TMO3UIINH,
rPaXIAHCKOMY W TATPUOTUYECKOMY BOCIHMTAHUIO, HPABCTBEHHOW CTOWKOCTH
MoJiofiexk. Bo riaBy yria ctaBuUTCS (POPMUPOBAHUE CO3HATEIHLHOTO I'PaKIaHWHA C
POYHBIMH HPABCTBEHHBIMU YOSKIICHUSIMH, B TyXe MaTPUOTHU3MA, OPATCKON IPYKOBI
HapoaoB Poccuiickoit dheneparuu. Ha 310 10omKHBI paboTaTh BCE 3JE€MEHTHI yU4eOHO-
BOCIIUTATEIBHOTO Tpoiiecca. ITO 0cOOeHHO akTyaibHO ¢ HayamoM CBO u B cBs3M ¢
TeM, uto 2025 ron oObsABIEH Npe3usieHTOM Haiei crpanbl B.B. IlytunsiM — rogom
3amuTHUKA OTedecTBa, U B nnpeaasepun 80-yetust Benukout [lodenpr.

VYpoku XuMHUM JalOT BO3MOXHOCTh TIPOBOJMTH CEPHhE3HYIO paboTy IO
NaTPUOTUYECKOMY BOCIHUTAHUIO YydYaluxcs, (OPMUPOBAHUIO TYMAHUCTUUYECKHUX
UJIeasIoB, MOJICPKAHUIO MUpa U OE30MTaCHOCTH HApOJI0B HaIllel CTPaHBI.

Haubonee  SMOIMOHANIBHO  3HAYMMBIMU  croco0amMu  (hOpMUPOBAHUS
NaTPUOTU3MA SBIISIETCS 03HAKOMJICHUE C KU3HBIO U JICSITEILHOCTHIO MTPOCIABICHHBIX
y4yeHbIx Hamed ctpanbl. M.B. Jlomonocos, .M. Mennenee, A.M. bytiepos,
H.H. 3unun, H.J[. 3emunackuit, A.C. Jle6enes, B.B. Mapkosuukos, .B. Kypuatos,
H.H. CemeHOB U muiesiia Ipyrux BEJIUKHUX YUYEHBIX OT€YECTBEHHON HAyKH, O KOTOPBIX
3aXOJUT pPeYb MPHU HW3YUYCHUM OINPEJICICHHbIX TEeM, Y€l BKJIaJ B pPa3BUTHE

73


https://elibrary.ru/contents.asp?id=65669875
https://elibrary.ru/contents.asp?id=65669875&selid=65669876

YEJI0BEYECTBA TPYAHO INepeoleHnTh. Ha ypokax yuammecs 3HaKOMSITCS HE TOJIBKO C
OTKPBITUSIMA BEJIMKUX YUYEHBIX HAIlEH CTpaHbl, UX 3HAYCHUEM Ui HAYKU U KU3HU
mrofeil, Ho u ¢ Ouorpaduelt — YTO MO3BOJIAET MOKa3aTh MPUMEpPHI 0€33aBETHOTO
CIY’)KEHMSI CBOEMY OTEYECTBY M MY’KECTBA JIIOJEH, IMPEOAOJEBIINX >KU3HEHHBIC
TpyaHocTH. llomuepkuBaercs, 4YTO OTKPBITUS MHOTMX POCCHMCKMX YYEHBIX —
Meunnenees I.U., BytnepoB A.M., OblIu 3110XalbHBIMU, TOBOPOTHBIMU B PAa3BUTUH
XUMHAYECKOM HAYKH, YTO MOJATBEP/KIACTCS IOCICAYIOIIUM DPa3BUTUEM XUMHH [0
CErOJIHSIIHETO BpeMEHU. Tpyllbl HEKOTOPBIX YUYEHBIX 3HAUUTEIBHO ONEPEINIIA CBOU
Bek. Hampumep, JlomonocoB M.B. mo4yTH Ha CTOJETHE PAHBIIE «CPOKa»
chopMyIUPOBAl HJIICI0 MOJIEKYJIPHO-KUHETHYECKON Teopun. OTKpBHITHE aHWIMHA
3unuHeiM H.H. pano wyenoBedyecTBY NPOM3BECTH PEBOJIIOLIUIO B TEKCTHIBHOM
OTpacClii, YTO 3HAYUTEIBHO YJEWUIEBWIO OKpAIIMBAHUE TKAaHEW. YUECHUKH
H.U. Mengaeneea — 1. A. KabnykoB u B.A. KuctakoBckuii CyecTBEHHO 000TaTUIIH
TEOPUIO IEKTpOIUTUYECKOU Auccounanuu C. AppeHuyca, 00bsCHUB poib BoJbl. U
TaKuX MPUMEPOB JOCTATOYHO MHOTO IIPUBOJIUTCS B IIPOLIECCE U3YUYEHUS TEM.

O3HaKOMJIEHHE € CYIIHOCTBIO SIZAEPHBIX PEAKIHN ITO3BOJIAET AKLUEHTUPOBATH
BHUMAHHE YYaIllUXCA HA TOM, YTO IPEBPALIEHNE XUMUYECKHUX DJIEMEHTOB ITPOTEKAIOT
HE TOJIBKO IIPU YIIPABIIEMOM SAECPHOM PEaKUUW, HO U IIPU B3PBIBE SACPHOU WIH
TepMosiiepHOil  O0MObI. DakThl MPUMEHEHUsT aMEepHKaHLIAMHU aTOMHBIX OOMO,
cOpoLIEHHbIE Ha SIMOHCKME ropoja XupocuMy u Haracaku B aBrycte 1945 roma B
nensx yerpamenuss CCCP, mokaspIBaroT, 4TO JOCTHKEHWH HAyKH, K COKaJCHUIO,
VICIIOJIb30BAJINCH U UCIIOJIB3YIOTCS B IPA3HBIX IMOJUTUYECKUX LEeaX. Poib coBEeTCKUX
YUYEHBIX B CO3JaHUM Maputeta B siaepHoM npotuBocTossHMU c CIIIA BbI3BIBaeT
3aCIy’)KEHHYI0 TOPJOCThb ydYalluxcs, a ynomuHaHue ¢dakta wu3 Ouorpaduu
KypuaroBa M.B. 0 ToM, 4TO OJHY W3 TOCHpPEMHUIN Y4YEHBIH TMEpeUHCIui B (POHI
neTnoma, BbI3bIBaeT yBaxkeHwe [l1]. dopMupyro mpeactaBlieHHME O MIUPOKUX
BO3MOXHOCTSIX MCIIOJIb30BaHUS SACPHBIX PEAKIM B MUPHBIX LENsIX, 4TO Oyayliee
HPHEPreTUYeCKoe O0OECeUYeHHe YeIOBEYEeCTBAa CBSI3aHO HMMEHHO C aTOMHOM
sHepreTukoi. OCOOEHHO BIOXHOBIIAIOT YCIIEXU COBPEMEHHOM POCCUICKON aTOMHOMU
MIPOMBIIUIEHHOCTH, KOTOpas Bce OOJIbIlIE 3aBOEBHIBAET MUP M3-3a HAJIEKHOCTH H
OTHOCHUTENBHOM JEIIEBU3HBI 10 CPABHEHUIO C AMEPUKAHCKUMU TEXHOJIOTHUSIMU.

B npemnBepunm npa3aHoBanus Bemukoit I[lobenbl Hanm  QammcTckoit
I'epmanueir, 1o pasznenaM OpPraHUYECKOW XHMHUHU IOSIBIIETCS  BO3MOXKHOCTh
UCIOJIb30BaTh OOIIMPHBIA MaTepuasl 0 OSCIIEHHOM BKJAJ€ JOCTHKEHHM COBETCKOU
xumMudeckoil Hayku B Bemmkyio [lobemy. WM3yuas temy «HempenenbHbie
YTIIEBOIOPOABD» HEMPEMEHHO yuariuecs 3HakoMmsaTcs ¢ paboramu A.C. JleGeneBa —
co3Jaress NEPBOIO B MUPE CHHTETHMYECKOIO KAayyyKa, UYTO ChIIPAJIO HEOLCHUMYIO
poJib IS OOCCIICUCHMs] PE3WHOM COBETCKON TEXHUKH Iepe] HadajaoM Bemmkoit
OteuecTBeHHOU BOWHBL.

PacckaspiBato 0 TOM, YTO BMECTE CO BCEMHU TPYASUIMMUCS HAIIEH CTpaHBbI
COBETCKHUE YYEHbIE€ NMPUHUMAIA CAMOE AKTUBHOE y4acTHe B 00eCneuYeHHH MOOeibl
Haj (ammctckoit ['epmanuedt B roasl Bemukoit OTeuecTBEHHON BOWHBI. YUEHBIC-
XUMUKH JOJDKHBI ObUIM CO37aBaTh HOBBIE CIOCOOBI MPOM3BOJICTBA CAMBIX Pa3HbIX
MaTepuajioB, Yalle BCETO HAa OCHOBE €II€ HE OCBOEHHBIX W HETPAJULMOHHBIX
CBIPbEBBIX  HMCTOYHMKOB. /[l  oOecrieyeHuss ycrnexoB  COBETCKOM  apMuu
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0e3oTyiaraTebHO TpeOOBANIMCH B3pbIBYATHIE BelIeCTBA OOJBIIOW MOUIHOCTH,
TOILJTUBO JJIsl PEAKTUBHBIX CHAPSIO0B «KAaTIOID», BBICOKOOKTAHOBBIE OEH3UHBI, KAYUYK,
JIETKWE CIUIaBbl Ui AaBUALIMOHHOW TEXHUKH, JIEKAPCTBEHHBIEC NpenapaThl st
rociiutasied. OcoObIM  CHPOCOM MOJIb30BAIUCH JIETUPYIOIIME MAaTepuaibl IS
M3TOTOBJICHHUSI OpPOHEBOW CTaiH. BBUIO Haa)kKeHO MPOM3BOJACTBO aBuabpoHu [3].
3necy 00s3aTeNbHO YIMOMHHAIO O 3HAMEHHTOM camosiere Mi-2, koToporo ObLIO
BbITyIIEHO 0Kk0JI0 100000 3K3eMIUTApOB — HU OJUH APYTOM CaMOJIET HE MOOMII 3TOT
PEKOpJ MO KOJIMYECTBY BBINMYILIECHHBIX MaliMH. Ha nerengapHom mrypmoBuke Min-2
CpaXkaJiCsi Halll BEJIMKUW 3€MIISIK, ypoxeHel bamkoprocraHa, JE€TYMK—IITYPMOBHK
I'apeeB Myca l"alicunoBud, 100-1eTHE KOTOPOTO OTMETUIIA pecityonuka B 2022 roay.
3a 00pa3IoBo€ BBIMIOJIHEHHE OOEBBIX 3aJlaHuil Ha (pOHTE OOpPHOBI ¢ HEMEUKUMU
3axXBaTuyMKaMu OH ObUT ABaX bl ynocToeH 3Banus ['epos Coetrckoro Coroza.

He meHee BaXHBIMM M CJIOKHBIMH, Y€M B JOBOEHHBIN NEPUOJ, OKAa3aJIUCh
3alayd  MPOU3BOJCTBA CTPOUTENIBHBIX MAaTEPHAIOB, HCKYCCTBEHHBIX BOJIOKOH,
ynoOpeHuil, KpacuTenen, KUCIOT U Iesioueil. YdeHble pa3padaThiBaayd HOBBIC BUJIbI
O0oenpunacoB, roprvero, BOeHHOW TexHUKHU. Tosbko B 1942 r. ObUIO BHEAPEHO
ok0J10 50 BaKHEHIIMX OOOPOHHBIX palOT, BBHIITOJIHEHHBIX COTPYJIHUKaMU AKaJeMuu
Hayk. byteuiku KC (Kauypuna-CosiogOBHMKOBAa) Ha OCHOBE OEH3MHOBO-
KEPOCMHOBOM CMECH C BOCIUIAMEHSIOIIMM YCTPOMCTBOM, BBINYCK KOTOPBIX OBLI
HaJla)kéH Ha OJIHOM W3 BOCHHBIX 3aBOJOB, NPUMEHSIIUCH IS YHUUTOXEHUS
HEMEIKON TEXHUKH Ha NPOTSHKEHUM BceX BOEHHBIX 1941-1945 ronos.

B cBsA3u ¢ 3Bakyanuen NpOMBIIUICHHBIX MPEANPUATAN B BOCTOYHBIE PETUOHBI
CTpaHbl OTPeOOBaIaCh MEPECTPOKA BCEM IKOHOMUKH ATUX pailoHoB. HeoOxoaumbl
OB HOBBIE ChIPhEeBBIE pecypchl. OCHOBHOM BOCHHO-TIPOMBIIIJICHHOW 0a30i1 cTpaHbl
ctan Ypaiu. bBeicTppiIMH TeMmamMu pPa3BEPHYJIOCh CTPOUTENBCTBO XUMHUUYECKHUX
3aBoA0B. [IpM aKTMBHOM y4YacTHHM YYEHBIX-XMMHKOB HAy4HBIX IIEHTPOB Ypaina,
Cubupu, Kazaxcrana u Cpenneit A3uu B 1943 r. ObUIO BBIMYIIEHO XMUMHUYECKHUX
MPOAYKTOB JIi BOCHHBIX HYXKJ OOJbIle, 4YeM B JIOBOGHHOE BpeMs. Tak, BJABOE
yBeIUYWIach BbIpabOTKa 3(upa s Hapkosa, B 1,5 pa3a — HOBOKauHa, B 7 pa3 —
XJIOp3TaHa, B 5 pa3 — MpenaparoB BUCMYTa, BbICOKOKAYECTBEHHBIX HHUTPOJIAKOB,
sMaJjiel IS BOGHHBIX CaMOJIeTOB [3].

Oco0oe 3HayeHue AJid MaTPUOTHYECKOTO0 BOCIHMTAHMS HMMEIOT PACCKa3bl O
BKJIaJle Hameil pecnyOoiuku B noOeny Hax BparoM. C  Havana  BOMHBI
IPOMBINLIEHHOCTh U Koonepauusa bamkupckoit ACCP nepecTpauBaroTcs Ha BBITYCK
BOCHHOW TpoayKiuu. Pacmupsiercss q00bl9a peaKkux METauioB Il 0OOpPOHHOU
MPOMBIIIJIEHHOCTH [2].

MecTtopoxnaennsi OOKCHUTOB Jalldi HECKOJBKO JIECATKOB TOHH CBIPBS JIJIS
ATIOMUHUAEBOM W METAJUTypPTUYECKOW MpOMBIIUIeHHOCTH. Hanuuue B pecmyOimke
ChIpb JUISI YEPHOM M UBETHOM METAUIYPIUH, MAIIMHOCTPOUTEIBHON U
HedTenepepadaThIBaOIIEl MPOMBIILIEHHOCTH B BUJE 3aacOB Py, ChIpbsi, TBEPAOTO
U JKUJIKOTO TOIUIMBA IMO3BOJISIIIO YCKOPEHHBIMU TEMITAaMH BBOAUTH B JKCILTyaTaIlUIO
ABAKyHUPOBAHHBIE pEANPUSATHS. YBenuuusics BBIITYCK IPOTYKIIUH
nepeBooOpadaThIBatOIIEH MPOMBIIICHHOCTH pecityOauku [4].

B paznene nmo oprannueckoit xumuu «llepepadotka HepTH U raza» MPUBOKY
dakThl MOJBUTA YYEHBIX U TpyAsuuxcs bamkoprocTaHa B yBEIWYEHUH TO0OBIUU
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Heptu. B konie 1943 roma K OTKPBHITBIM /10 BOWHBI MECTOPOXKICHHUSIM HedTH,
n00aBuiochk  OTKphITUE  KUH340ynmaTOBCKOTO  MECTOPOXKACHHS  HEPTH  TOJI
r. Ummumbaem. bamkupckas HedTh obOecrieynBana TOILTUBOM BOOPY>KEHHBIE CHJIBI
cTpanbl. B paborax mo yBenmmueHuto 1o0eran HedTu B bamkupun («Btopoe baky»)
npuHsIM ydactue okoio 100 corpynHukoB Akagemuu Hayk u Hapkomuedtu. B
pe3ynbTare 100b4a HeTH B TOM PETHOHE Ha CYMTAHHBIE TOJIbI Bo3pocia B 12 pas.
HedrenepepabarpiBatomye 3aBojAbl CTadd MPOU3BOAUTH BBICOKOKAUYECTBEHHOE
TOILUIUBO JUIsi OOEBbIX MalllMH (BBICOKOOKTAHOBBIX COPTOB OEH3MHA, aBTOJA,
KepocrHa). Bcero 3a roael BoiHBI ObLIO J10OBITO Oosiee 8 MJIH. TOHH HeTH, a ee
nepepaboTka yBenuuuaack B 1,5 pasza [4]. IlosTomy npeameroM ocoboil ropaoctu
aBIsieTcss npucBoeHue ropony Mmmumbaro B 2024 roxy 3Banus «l'opoga tpynoBoit
n00JecTH U ClIaBbl» 3a TPYAOBBIE MOJABUTH kuTene ropona [5]. IlpuBoxy Takue
CBEJCHUS: KXl NATHIM TaHK M CaMOJIET 3aIlpaBIISIMCh TOIUIMBOM, IOJy4YEHHBIM
13 OalIKUPCKON HEe(PTH.

[Ipou3BOAUTENBHOCT, TpyJa B NPOMBIIUIEHHOCTH BBIpOCIa B 2, a B
MalIMHOCTpOeHUU — B 3 pasza. K KOHIly BOWHBI MPOMBIIUIEHHOCTh PECITYyOIUKH
BBIITyCKaja MNpoaykuuu B 2,6 paza Oonbuie, yem B 1940. [lupoko pa3zBepHyNoCh
M3BICKAHUE W MCIOJIb30BAHME MECTHOTO TOIUIMBA (MPUPOJTHOTO ra3a, Topda, Oyporo
yriist). Ko Bropoii nonoBune 1942 rona norpedieHue NpupoIHOro ra3a B peciyomKe
BBIPOCJIO 110 CPABHEHMIO C JOBOEHHBIM ITEpHOAOM B 46 pas [4].

[Ipu n3yuenun temsl «llomucaxapuapl» IenaeTcss aKUEHT Ha TO, YTO B T'OJBI
BOMHBI T'PO3HBIE YCTAHOBKH 3aJIIIOBOIO OTHS «KAaTIOIIW» W 3HAMEHUTBIN IITYPMOBHK
Nn-2 Obuii BOOPY’KEHbI pEaKTUBHBIMU CHAPSIaAMHU, TOIJIMBOM ISl KOTOPBIX CITYKHJIN
OamnmuctutHeie  (Oe3ABIMHBIE)  TOpOoXa —  OJAHA W3 PA3HOBUAHOCTEU
HUTPOLIEJUTFOJIO3HBIX ITIOPOXOB, OCHOBHOM KOTOPBIX SIBJIIETCS BBICOKOMOJIEKYJISIPHOE
BELLECTBO HUTPOLIEIUIFOJIO3A.

Pacckaz 00 wucCrnonap30BaHMM (aIIMCTAMM XMMHUYECKHX CPEACTB MacCOBOIO
YHUYTOXKEHUs JoJied (yrapHoro rasa, Xjopa, «UHMKJIOHa-by W Ipyrux sSAOBUTHIX
BELIECTB) HE OCTAaBJISET PABHOAYIIHBIMU YYalIUXCS, BbI3bIBAET BO3MYULICHHE U
HETPUATUE U COBPEMEHHBIX MOCIEI0BATENEH HAMCTCKUX YOEKIECHUH.

[Ipn uzydyenun tembl «DeHO» BaXKHO M HEOOXOJIMMO MPHUBOAUTH MPUMEPHI
MPUMEHEHUSI XUMUYECKOTO OpPY>KHs U3 HOBEHIIEH HCTOPUHU.

Tak B 1965-73 rogax aMepuUKaHCKHE BOOPY>KEHHBIE CHJIbI IIPU NPOBEICHUHN
BOCHHBIX JeHCTBUII BO BheTHame wucnonb3oBanu Ae(OIMAHTBI IS MaccOBOIO
YHUYTOXKEHUs  pacturenpHOCTH. [locne  ombuleHHsT WM ONPBICKUBAHUSA
HENPOXOJAUMBIX JiecoB BheTHama naepeBbs cOpachlBajdM JHCThs, YTO O0JIEerdasno
aMepUKaHIlaM TIOMCK C BO3JyXa MECTHBIX NapTH3aH. AMEPUKAHCKUE CAMOJIETHI
oOpabaTpiBasii AeOIMaHTaMH W PUCOBBIE TIOJISI BbETHAMIIEB, OOpeKasi JIIoJe Ha
rojogq u cMmepTb. OcoOeHHO MpayHyl0 CcllaBy CHUCKal cebe naedonmuant
«OpaHXKeBbIi», NPO3BAHHBIA OPAaHKEBOW CMEPTHIO, IPUMEHEHHE KOTOPOrO MPUBEIO
HE TOJBKO K YHHUYTOXKEHHUIO PACTUTEILHOCTH, HO M THOENH WM HEU3JICUUMbIM
3a00€BaHUsIM ThICSY BbeTHaMmIleB. J[ake MO MpOIIECTBUM JIECATKOB JET CO JHS
OKOHYaHHMsI BOMHBI BO BbeTHaMme 1moJisg, 00paboTaHHbIE 3TUM A€POIUAHTOM OCTAKOTCS
0€3KU3HEHHBIMU — Ha HUX HHUYEro He pacteT. «OpaHxkeBas cMepTh» HE oolla u
aMepUKaHCKMX coyigaT. MHorue U3 HUX ObUIM  TOpPaXeHbl  Pa3IuYHbIMU
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3a0071€BaHUSIMU: PAKOBBIMU, BPEMEHHOM CIIETIOTOM, MpoBajaMu NaMsTH, IPUCTYIIaMU
HCTEpUU; Y MHOTHUX COJIJIaT, BOEBABIIMX BO BbeTHaMe, pOKIaiuCh HEMOJIHOLICHHBIC
JETH.

Kpome Toro, Benist Tak Ha3bIBaEMYI0 «MOroAHyr0 BoitHy», CIIIA ucnons3oBamu
HaJ TeppuTopueh BreTHaMa noau cepedpa, B pe3ynbTaTe 4ero KOJINIECTBO 0CATKOB
ckaukoM yBennuuBaioch Ha 30 %. OnHu mnpecienoBany 1edb 3aTPYIHUTH
MEepe/IBUKCHUE BBETHAMCKMX BOMCK. OJIHaKo B pe3ylibTaTe TOro, 4YTO BOJOM
OKa3aJMCh 3aJIUTHIMU OIPOMHBIE CEIBCKOXO3SIMCTBEHHBIE IUIOMIAINA, HA TEPPUTOPUH
IOxxHoro BreTHama OBUIO YAaCTUYHO WM TMOJHOCTBHIO TOJOPBAHO MPOU3BOJICTBO
IIPOJIOBOJILCTBHUSI.

B nauane 80-x rogoB mponuioro Beka CIIIA yrpoanu cBOMM NpOTHBHUKAM
HEUTPOHHON OOMOOH, TmpeaHa3HAYEHHOW IS MTHOBEHHOTO  YHHUYTOXKEHUS
MUJUIMOHOB JIIOJIEM C TIOMOINBID HEBEPOSITHO MOIIHOW paJHalluU, HE MPUUYUHSAS,
0JIHAKO, HUKAKOro MaTepuaibHOro yiiepoba. I[lpu 3ToM amepukaHCKMMHU BOCHHBIMU
IMHUYHO 3asBJISUTH, YTO HEUTPOHHAsI O0MOa — 3TO «YUCTOE OPYIKHEY.

OnuH U3 BapBapCKUX METOJIOB MOPaXEHUs JIOJIEH SIBISETCS MPUMEHEHUE
OoempumacoB ¢ 6eapiM hochopom. IIpuMepsl UX HCHOJIB30BAaHUS B HAIllE BPEMS —
coosiTust Ha JlonOacce, Ha bikHeM Boctoke. OTMeUaro, 4YTo Hallla CTpaHa, TOHUMasI
CTpallHble  TOCJECACTBUS NPUMEHEHHUS XHUMHYECKOTO OpYKHS, BBIMOJHSICT
JIOTOBOPEHHOCTU MO YHUYTOXKEHUI0O XMUMHYECKOrOo OpyXKusd. Uero He CKaxellb O
CIIA, xoTopeie SKOOBI «HE HaXOAAT JIEHET», YTOObl BBHINOJHUTH CBOU
00s3aTeNbCTBRA.

[Ipu uznoxenun tembl «benkm» NpUBOXKY MpUMEp, YTO ceituac 3/4 HaceleHus
Azun, Adpuku, LentpanpHoit u IOxHoil Amepuku mnony4ator Jumib 60%
HEOOXOMUMBIX OENKOB, MOYTH MOJIMIJIIHAP/AA JIOJEH B ATHUX CTpaHaX (PaKTUYECKU
rojonarot [7].

['omox — omHO W3 caMbIX cTpamHbix OenactBuit Ha 3emie. dammctckas
I'epmanus xoTena TroOJOJOM TOJABUTH COMPOTUBIICHHE JKUTENEH OJIOKaJHOTrO
Jlenunrpaga. Ho neHuHrpaalpbl, TOJ0Aasl, BBICTOSJIA B ITO TSKEJIOE JIMXOJIEThE.
Hamm yyanuecs 10kHBI 3HATh U IOMHUTH O 125 1. xs1e0a OnokaaHoro JleHunrpana,
M3TOTOBJICHHOT'O U3 LEJUTIOI03bl U MyYHOU MBLIH.

[IpuBeneHHbIE BBIIIE KW OTPOMHOE KOJMYECTBO JPYTUX IMPUMEPOB,
MOKA3bIBAIOT, YTO OTKPBITUS XHMHM B HEUECTHBIX pPYKaX MOTYT MPUHECTH
yeynoBeuecTBy Oosbioe 3710. BrickaspiBanue ®panma Illtpaccmana, mpodeccopa
XMMHUM YHUBepcuTera Maiinna: «He OTKpbhITHE HY)XHO CUMTATh IUIOXUM WIIU
XOpOUIUM, a TO, UTO U3 HETO CAENAIOT JIIOJIN» - KaK Hellb3sl KCTaTH.

Yenexu XMMUYECKOW HAyKW U MPOMBIIUIEHHOCTH MO3BOJISIIOT JIFOJSM KUTh B
O0osee KOMGMOPTHBIX YCIOBHSX, JICUYUTh OOJIC3HH, CO3/1aBaTh YIWBHUTCIbHBIC
MaTepuaibl Jid TeXHUKd U T.7. CaMoe riiaBHOE MPUMEHATHh WX BO 0yaro, a HE BO
BpE]l 4eJIOBEUECTBY [9].

Jms storo HeoOXommMo pgaBaTh 3HaHUS O PomwmbHe B roxgel Bemukxoi
OTteyecTBEHHOI BOWHBI, O BeTepaHaX BOWHBI M TpyJda. 3HAHUS CHIENAIOT JHOO0OBb K
POJHOM CTpaHe ACATEIBHOM, MO3BOJSAT COXPAHUTh U PA3BUTH JyUIIHE €€ TPaJAUIIUH.
ITosToMy oOJHa W3 OCHOBHBIX 3aJa4 COBPEMEHHOTO 0Opa3oBaHUS — BOCHHUTAHUE
mo0BU K PonuHe, 4yBcTBa BEpHOCTH cBOeMY OTeUYeCcTBY, TOTOBHOCTH K BBINOJHEHUIO
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YK 37.012
NHHOBALMUOHHBIE NOAXO/JAbI K OBYYEHUIO CTYAEHTOB B
OCBOEHHWMH ITPOD®ECCHOHAJIBHBIX 3HAHUM
T'apunosa Pacuma MynuposHna,
npenooasamens I’ AIIOY Yumckuii konnedsxe cmamucmuku, ungopmamuxu u
sbluyucIUmenvHou mexHuku, 2. Y¢ga, Pecnyoruxka bawkopmocman

AHHoTaumusi. B naHHON cTaThe paccMaTpUBAIOTCS AaKTyajdbHbIE METOJIBI,
HampaBJeHHbIE Ha ONTHUMHU3alKdI0 O00pa30BATENLHOIO MpoIEecca B KOHTEKCTE
MOATOTOBKU CTYACHTOB KoJuiemka. [IpennmokeHHble MOAXOAbl CIIOCOOCTBYIOT
dbopMupOBaHUIO BBICOKOKBAJTU(DUITUPOBAHHBIX CIICIIMAJIUCTOB, CIIOCOOHBIX
aJanTUPOBATbCS K H3MEHSIOMMMCS  yclIoBHsM,  3((EeKTUBHO  peliaTh
IPOU3BOJICTBEHHBIC 33/1a4U U 3aHUMATHCSI CAMOOOPA30BaHUEM.

KiroueBble cjoBa: menuacpesna, dJICKTPOHHBIE 00pa3oBaTelbHBIE PECYpCHI,
KpEaTUBHOE pa3BUTHE JIMYHOCTH, AaKTHUBHBICE METOAbl OOYyUYEHHUS, TMPAKTHKO-
OPHUEHTUPOBAHHBIE 33]Ia4u.

B GbIcTpO MEeHsIOmEeMcsl MUpEe CIICIHAIKMCT J000H 00JIacTH JOJDKEH 00J1a/1aTh
HE TOJBKO TIyOOKMMH 3HAaHUSIMH, HO M HaBBIKAMHU PabOTHl C Pa3zHOOOpa3HBIMU
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IPOrpaMMHBIMHM CPEJCTBAMHU. DTO TO3BOJIIET €MY YBEPEHHO OpPUEHTHUPOBATHCS B
oOmupHOM  WHGOPMAIIMOHHOM  MpocTpaHcTBe. llpemomaBarenu B CpeaHHUX
npo(hecCHOHANBHBIX YYEOHBIX 3aBEICHUSAX HECYT OTBETCTBEHHOCTH 3a IOATOTOBKY
aKTUBHBIX U KOMIETEHTHBIX MPO(HECCHOHATIOB, CTIOCOOHBIX CHPABISATHCS C BBI3OBAMH,
pemath MpodeccuoHaNbHbIE 3aJaud M Pa3BUBATBCS CaMOCTOSITENBbHO. B aToM
KOHTEKCTE 3JIEKTPOHHBIE PECYpPChl, OCHOBAHHBIE HA COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHSIX, CTAHOBSITCS OCHOBOM Il co3maHus 3(P(HEKTUBHON 00pa3oBaTEIHHOM
Cpelbl.

MynbTuMenua, Kak CTPEMHTENIbHO pa3BUBaromasics WHOOpMaMmoHHAas
TEXHOJIOTUS, OOBEAUHSET pa3iuyHble BUIAbI HHOpManmuu u o0OecreynBaeT
UHTEPAKTUBHOE B3aumojencTBue. MHPOpMalMOHHBIE TEXHOJOTHU TO3BOJISIOT
CO371aBaTh DJIEKTPOHHBIE CpEJCTBA OOYYEHHMs, KOTOPbI€ CHHTE3UPYIOT JIydIlHe
OPAaKTUKUA TPAJUIUOHHBIX METO/OB, OOECIeYMBAIOT COXPAHHOCTh U OOMEH
3HAHUSMHU, a TAKXKE ONTUMU3UPYIOT 3aTPaThl HA 00y4deHue [2].

C mnepexoloM K HOBBIM MOJENSIM OOYy4Y€HHUs, TPUHLHUIIBI OpPraHU3ALMH
00pa3oBaTeNpbHOTO Mpouecca CTaHoBATCS Oonee 3 dekTuBHBIMU. BHeapeHue
MHHOBALMOHHBIX TEXHOJIOTUHI B YCIOBHSIX aKTUBHOW MH(pOpMaTH3alUuU 00pa30BaHus
MPEACTABIISIET COOOW KIIFOUEBOM IIAr, KOTOPHIM MOBBIIIAET MOTHBALUMIO CTYJCHTOB U
AKTUBU3UPYET UX Yy4eOHYIO NeATelbHOCTh. [lpemomaBaTenn MOTyT HCIONb30BaTh
pPa3HOOOpa3HbIE AJIEKTPOHHBIE PECYpPChI, TAKME KaK WHTEPAKTUBHBIE MpPE3EHTAIUH,
BUJICOJIEKIIMU U 00pa3oBaTelIbHbIE TUIaT(HOPMBI, JJIs PEIICHUs KOHKPETHBIX 3a/a4 B
ydueObHOM nporecce [1].

CoBpeMEHHbIE METOAbl OO0y4YeHHUs TpeOYIOT MEPEOCMBICICHUS  poJied
npenojasarenss M cryAeHTta. IlpenonmaBatens  JOJDKEH — €O31aTh  yCIIOBHSA,
CHOCOOCTBYIOILIUE PA3BUTHIO KPUTUYECKOTO MBIIIICHUS M aHAJTUTHUYECKUX HABBIKOB,
noOy’kJasi CTYJEHTOB JIEIUTHbCSI CBOMMHU MBICISAMU U HAEsIMU. B cBOIO ouepensb,
CTYJIEHTbI JOJKHBI OCO3HABaTh CBOKO OTBETCTBEHHOCTh 3a IMpolecc OOy4YeHHUs u
aKTUBHO yYacTBOBaTh B Y4YEOHOW JI€ATENBbHOCTH, MCHOJB3Yys MOIIEPKKY
npenoaasarens [4].

Y4eOHO-METOIUYECKHE  KOMIUJIEKCh, OCHOBaHHbIE Ha  HUCIOJIb30BAaHUU
MH(QOPMAITMOHHBIX ~ TEXHOJOTHH, crocoOcTByoT  Oonee  3ddekTUBHOMY
B3aMMOJICUCTBUIO MEXAY IMpenojaBarelisiMi M CTyAeHTamHu, (QOopMHUpYsT HOBOE
KauecTBO 0Opa3zoBarenbHOM cpenbl. OHU TAPMOHUYHO COYETAIOT TEOPETUUYECKUE
3HaHUSA W TPAKTUYECKUE HAaBBIKM, yJIydllash KaueCTBO KOHTPOJI YCIIEBAEMOCTH U
pa3BUBasi HABBIKK CAMOKOHTPOJIS Y CTYIEHTOB.

Henb3s 3a0bIBaTh O TBOPUYECKOM MOTEHLMATE CTYACHTOB, KOTOPBIA HIpaeT
KIIIOYEBYIO pOJIb B TIPOIECCE OCBOECHUS MpodeccrnoHalbHbIX 3HaHuN. OOpa3oBaHue
JOJHKHO OBITh HAIpaBJIEHO Ha pPa3BUTHE KPEATUBHOW JIMYHOCTH, YTO MPHUBEAET K
rapMOHM3AIMN 00pa30BaTEILHOIO MPOLEcca U aKTUBHOMY B3aWMOJEUCTBUIO MEXKIY
NpernojaBaTeNsiMi U CTyICHTaMU. B COBpEMEHHBIX YCIOBUSIX TBOpPYECKask JTUYHOCTh
CTAHOBUTCSl BaXXHOM Ha BCEX YPOBHIX MPO(PECCHOHANBHON NeATeNbHOCTH. YTOOBI
YCHEIIHO aJanTUPOBAThCS K MOCTOSIHHBIM M3MEHEHUsAM, OyAylIuil CHelUaiucT
JIOJIKEH pa3BUBATh CBOM KpeaTUBHBIN moTeHuuan. OJIHaKO TPaJIULMOHHBIE MOAXObI
K npodeccuoHaIbHOMY OOYYEHHMIO YACTO HE YUUTHIBAIOT CIEIU(PHUKY U OCOOEHHOCTU
npodeCCUOHANTLHON JeATEIbHOCTH BBITYCKHUKOB [3].
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[lepexon OT TpPaJUIMOHHBIX METOJAOB K AaKTUBHBIM ¢dopmMaM o0OyueHus,
BOBJICKAIOIINM CTYJIEHTOB B YU€OHBII MPOIECC, SIBISETCS HEOOXOIUMBIM YCIOBHEM
JUTSL YCTICTITHOW peanm3aiui 00pa3oBaTeNbHBIX 3amad. llepem koimemkamMu CTOST
3aJlaui  TOJTOTOBKUA  CHEHHUAJIUCTOB C  T[IIyOOKMMU  3HAHUAMH, Pa3BUTHS
CaMOCTOSITEJIbHOCTH B TMOJyYCHUH HHPOPMAIMH ¥ KPEaTUBHOTO MBIIIICHUS, 4 TAKKE
BOCITUTaHUs KYJbTYPHOI'O U Pa3HOCTOPOHHETO YesIoBeKa [5].

Co3nmaHue 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECypCcOB IMO3BOJIICT OoJiee
HarJISIAHO W JIOCTYIMHO TIPEACTAaBIATh y4eOHBIM MaTepuai, COXpaHss IpPU 3TOM
Hay4YHBIM 1OX0J. ONBIT MPAKTUYECKONW ACATETBHOCTH MOXKET OBITh HCIOJIH30BaH
OyIyIIMMHU CTICIIUATUCTAMHU JIJIs pellIeHUs peaJIbHBIX 3a/1a4 B TTOBCETHEBHOM KM3HU U
Ha  Opous3BOACTBE.  [IpakTHMKO-OPHMEHTHUPOBAHHBIE  3aJaHUs]  CIIOCOOCTBYIOT
MOBBIIIICHUIO MOTUBAILIMK CTYJICHTOB M 3 (PEKTUBHOCTH 00pa30BaTEILHOIO Mpoliecca,
TaK KaK OHM CTAaHOBSATCS 3HAYMMBIMHM JIJIsI 00YUYarOITHXCS.

KommproTepHble MHHOBAIlMOHHBIE TEXHOJOTUM JOJDKHBI CTaTh HE IPOCTO
JOTIOJIHUTENIbHBIM HHCTPYMEHTOM, a HEOTHhEMJIEMON 4YacThi0 00pa30BaTEIbLHOTO
MpolLIecca, 3HAYUTEIbHO MOBBIIIAIOLIEN €ro 3 (HEKTUBHOCTD.
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N3 ONIBITA OPTAHU3AIIMU UCCJIEJJOBATEJIBCKOM
AEATEJBHOCTHU OBYYAIOIIIUXCSA C UCITOJIB30OBAHUEM
OBOPYJAOBAHMUSA HEHTPA OBPA3OBAHUSA «TOUKA POCTA»
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AHHoTaumsi. B cTaThe mpeiCcTaBlieH OMBIT OpPTraHM3alUM HCCIIEI0BATEIbCKOM
NESATEeIbHOCTU yYaIuXcs o OUOJIOTHUH.
KiroueBble cj1oBa: McclienoBaTeIbLCKAs NEITEILHOCTD.

Pecypchl meHTpa 00pa3oBaHHS €CTECTBCHHO-HAYYHOM M TEXHOJOTHYECKOM
HanpaslieHHOCTEN «Touka PocTa» OTKpBIBalOT HOBBIE BO3MOXHOCTH YPOYHOM U
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BHEYPOUHOU JEATEIBHOCTH, PACIIUPSIOT IOJI€ B3aUMOICUCTBUS YUEHUKA U YUHUTEIS,
MOBBIIIAIOT MHTEPEC UM MOTHUBAIMIO YYAIUXCS K U3YUYCHUIO OMOJIOTHUU, XUMUU U
IpYTUX TMPEIMETOB €CTECTBEHHO-HAy4YHOW HampaBieHHoctu [1]. bmaromaps
OTKpBITUIO IIeHTpa KabuHeT ouosiorun MBOY Illkona-uatepHar c. HoBbiit KanHiabik
MOMOJIHWJICS. HOBBIM COBPEMEHHBIM OOOpYJOBaHMEM, B TOM YHUCJIE JBYMS
IIKOJIbHBIMA MUKPOCKOMAaMU € BUACOOKYJSIpoM U ueThipbMsi USB-Mukpockonamu,
M300paK€HUs OT KOTOPBIX 0TOOPAKAIOTCA MPSIMO HA MOHUTOPE KOMIIBIOTEPA.

OauH U3 caMmbIX JHOOOMBITHBIX OOpa3loB B Ha0Opax, KOTOPBIMU YacTo
KOMILUIEKTYIOTCSI MUKPOCKOTIBI — IMIOPOIIOK C siiliamMu apreMuii. HeMHorue 3Hatot, 4To
apTeMHusi — TUIl WICHUCTOHOTUX, KOTOpPbIE OOMTAIOT B MEIKOBOIBSIX U COJIEHBIX
03epax, a TakKe B peKax M o03epax. OJTO YHUKAJIbHBIE OPTraHU3MbI, KOTOPBIC
Hay4YWINCh KUTh HE TOJBKO B MPECHOW, HO U B COJIEHOM BOJE 3a CUET TOrO0, YTO UX
OpraHu3M MPHUCTIOCOOMIICS BBIBOJUTH COJIb. YacTo HAOOPHI AJi ONMBITOB BKIIOYAIOT B
ce0s He TOJBKO IOPOIIOK ¢ SHIlaMU apTEeMHUM, HO M COJIb, a TAaKXK€ €MKOCTh IS UX
pa3BeieHusI, pa3/ieJieHHAs] Ha CeKIMU. Takas eMKOCTh MOJpa3yMeBaeT HaOJI0JAeHUE
3a pa3BUTHEM ATHUX OPTAHU3MOB B BOJE C PA3JIMYHON KOHIIEHTPALIMEN COJIU.

Kuznennslii 1mkn apremun Apremusi (nat. Artemia salina) — kpaliHe
MHTEPECHBIA Il u3ydeHus padok. OH 0OBIYHO BOAMTCS B COJICHBIX O3€pax (Jaxke
0oJiee COJIEHBIX, YeM OKkeaH). CaMKHU OTKJIAJbIBAIOT SIWIlA, JJIS PA3BUTHS KOTOPBIX
naxe He TpeOyeTcs OIIOAOTBOPEHHUE camiaMmu. M3 Takux suI] BBIBOJSATCS TOJIBKO
camku. Bo BpeMst 3acyxu coJieHast BOJla CTAaHOBUTCS Bpax1eOHOM Cpeioi 1 MEeITKUX
OpPraHU3MOB, U LEIbIM KOJIOHUSIM apTEMUU MOXET YIPOKaTh IOJHOE BhIMUpaHue. B
TaKUX YCJIOBUAX CaMIlbl MOTYT OIUIOJOTBOPSATH CaMOK, W TOIJAa apTEMHUH
OTKJIQJbIBAOT SIAI[A C TOJCTOM CKOPJIYIOM, KOTOpAs MX HANECKHO 3aIMIINACT, - TaK
Ha3bIBAEMbIE «3UMHHUE siil1a». OHU OYEHb YCTOMYUBBI U MOTYT BBLKUBATH 110 10 neT B
«CTSIIEM» COCTOSIHUM B YCIIOBUSIX XOJIOJAQ, Kapbl U BO3IECUCTBUA XUMHUKATOB. [Ipu
BO3HUKHOBEHUU yCJIOBUH OKpY>Karomien Cpepl, MPUTOJTHBIX TSt
KU3ZHEACATEIbHOCTH, MPOIECC Pa3BUTHUS PAYKOB BO300HOBIsIETCA. MIMEHHO Takue
siIa uAyT B HAOOpe SISl OMBITOB C MUKPOCKOIIOM.

Pa3Benenne apremuu. [l BBUIYIIMBaHUST PAyKOB HEOOXOIUMO CO3/1aTh
COJISTHOM pPacTBOP, CXOXUU CO CTaHAAPTHBIMH YCJIOBHUSIMU >KU3HEIEATCIBHOCTH
apremuu. Hy>xHo HaGpaTh 0kos10 500 M1 10KIEBOM UM PEYHOUN BOJABI B CTEKJISTHHBIN
KOHTEeWHep (HampuMmep, 0aHKy) M J1aTh BOAE OTCTOAThCSA OKojo 30 yacoB. Tak kak
BOJla CO BPEMEHEM HCMApsIeTCs, HA BCSIKUW CIy4yail HY’KHO IMOCTaBUTh CTOJIBKO K€
BOJIbI B 3allaCHOM KOHTeWHepe oTcTauBaTbcsi 36 yacoB. Ilo ucteuenum 30 yacoB
MOJIOBUHY MOPCKOM COJIM U3 Habopa JiJisi OMBITOB HY>KHO BBICHITIATH B OJMH M3 ITHUX
KOHTelHepoB. TmaTenbHO pa3MeniaTh, YTOOBI BCS COJIb pacTBopuiach. [10J0KuTh B
KOHTEWHEP HECKOJBKO SUIl apTEeMHUH U HAKphITh OmroaneM. [loctaButh KOHTEHHED B
SPKO OCBEHIEHHOE MECTO, HO HE€ IMOJ MpsIMble COJHEYHbIE JIyuu. Temmeparypa
noykHa ObITh 0koy0 25 °C. Ilpu 3TUX yCIOBUAX payKd BBUIYISITCA 4epe3 ABa-TpU
nusa. Ecnu Bojga HayHeT HCHapsIThCA, HYXKHO JO0JIMBaTh HEMHOTO W3 3aIlacHOro
KOHTeWHepa. M3 AWl TOSBISIOTCS TaK Ha3blBa€Mble HAYIUIMYCHI (IJIAHKTOHHBIC
auyuHkr). C TMOMOIIBI0 MHUNETKH MOXKHO TEPEHECH HECKOJIbKO HayIUIMyCOB Ha
IpeAMETHOE CTEeKJIO M M3yYd HUX T10jJ MHUKpockomom. Jljisi moaneprkaHust
KU3ZHECATEHOCTH PAaYyKOB HEOOXOAUMO BpeMsi OT BpPeMEHH KOpPMHUTh. Camblit
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Jy4IIuid KOpM — cyxue Jpoxxu. KopmMuTh padukoB HYXHO pa3 B aBa aHs. I[lpu
MMOTEMHEHUM BOJIbI, ITOSIBICHUM HENPHUSITHOTO 3alaxa HY>KHO BBUIOBATb PAyKOB W3
BOJIbI U IOMECTUTH B CBEKUM COJISTHOM pacTBop [2, c. 1].

B nexabpe-mapre 2025 roma oOydaromasics S5 Kiacca HaIIeH IIKOJIBI
BBINOJIHUJIA YUEOHO-UCCIIEIOBATENbCKYI0 padoTy «MccienoBanue BIUSHUS yCIOBUI
COJICP)KaHMS Ha JKH3HECIIOCOOHOCTh padkoB Artemia salina», B Xojae KOTOpOit
BBISICHUJIA, KaKW€ YCJIOBHUS HEOOXOAMMBI JUIsl BBIPAIIMBAHUS PAYKOB B IKUJIOM
nomenieHnd. C MOMOIIBIO BEICHHUS THEBHHUKA HAOJIONICHHWM, a TakXke IMPOCMOTpa
CHHUMKOB, CJICJIaHHBIX uepe3 IudpoBoit mukpockon Releon Camera u3 mumdpoBoii
naboparopun «buonorus» IlenTpa oOpazoBanus «Touka pocTay HalIeW IIKOJIBI
OBLIO YCTAHOBJICHO, YTO KOHIICHTpAIlMs COJM B BOJIE OKa3bIBAC€T CYIIECTBEHHOE
BJIMSHHUE Ha pa3BUTHE pauykoB. Tak, HarpuMep, ObLIO BBIICHEHO, YTO B IIPECHOM BOJIC
KaOphl Yy apTeMHil pa3BUTHI CUibHEe, 4yeM B cosieHoW. Takum oOpa3om, B xoje
BBITIOJIHEHUS HCCIIEI0BATEIbCKONM paOOThl BO3MOXKHOCTDH BBIpAIIMBAHUS apTEMUM B
JOMAIITHUX YCIOBHAX Obla MOATBEPIKICHA, ObLIM pa3pelieHbl BOINPOCHl O BIMSHUU
OCBEILEHHOCTU U COJICHOCTHU Ha KU3HECITOCOOHOCTh 300TIAHKTOHA.

Takum o0Opa3oMm, COBpEeMEHHBIM IIEHTp oOpa3oBanus «Touka pocTay
MPEIOCTABISAECT OTJIMYHBIE BO3MOXKHOCTH JUISI OPTraHW3alUM HCCIEA0BATEIbCKOU
NEATEIbHOCTU 00yJaroIIUXCsl.
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YK 004.056
COBPEMEHHBIE METO/Ibl OBYUYEHUS OBYUYAIOIIUXCSA
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AnHoramusi. JlaHHas pabGoTa paccMaTpuBaeT BOIPOCH  OOECTICUCHUS
0e30omacHOCTH HMH(OPMAIMOHHBIX CHCTEM W JaHHBIX. B HeW aHaIu3HpyrOTCs
OCHOBHBIC yYTPO3bI M YSA3BUMOCTH, a TAKXKE MPEIJIararoTCsS METOABl M MOJXOMABI K MX
NpeaoTBpalieHni0 U yctpaHeHuio. Oco0oe BHUMaHHE YIensercs pa3paboTke u
BHEJIPCHUIO A(P(EKTUBHBIX MEp 3allUThl, KOTOPHIE TO3BOJSIIOT MUHUMH3UPOBATH
pucku u obecrneuynTh KOH(DUICHIUATBLHOCTh, IIEIOCTHOCTh W  JOCTYIHOCTH
uHpopmaIuu.

KiaroueBbie ciaoBa: uHpOpManmoHHasi O€30MacHOCTh, 3alluTa JaHHBIX,
YIPO3bl, YSI3BUMOCTH, METOJbI 3alllUThI, KOH(MUIEHIMATHLHOCTh, IIEJIOCTHOCTD,
JOCTYIHOCTb.
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OoGecrieuenne UHGPOPMAITMOHHON 0€30MaCHOCTH CTAHOBHUTCS Bce OoJiee
aKTyaJIbHOM TeMON B HamieM OBICTpO MeHsAImeMcss Mupe TexHomorud. C
YBEJIMUEHUEM YHUCIIa KHOepaTak U yrpo3 0€30MacHOCTH JTaHHBIX, 3a/lada MOATOTOBKU
KBJIM()UIIMPOBAHHBIX CHEIMAINCTOB B 3TOI 00JIACTH CTAHOBUTCSI MPUOPUTETHOU. B
JaHHOW CTaTbe MBI PACCMOTPUM COBPEMEHHBIE METO/IbI O0yUEHUsI 00YUaIOLXCS IO
cneruanbHocTH  «ObecnieueHne WHOOPMAITMOHHONW  0€30MacHOCTH»,  BKJIIOUAs
MPOEKTHBIE MOAXO/IbI, UCIOJIb30BAHNE TEXHOJIOTUN M aKTHBHBIE METObl OOy4YeHUs
[5; 6].

[IpoekTHOEe OOyYeHHME — A3TO OAWMH W3 Haubosiee AHPEKTUBHBIX METOJOB,
KOTOPBIN TTO3BOJISIET O0YUYaIOIIMMCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha TIPAKTHUKE.
Hampumep, npoekT «AHanu3 U NpUMEHEHHE KpunTorpaduyecKkux ajropuTMOB Ha
OCHOBE TEOPHUH BEPOSITHOCTEI» MpeasiaraeT 00y4yaromuMcs UCCIe0BaTh Pa3InyHbIe
KpunTorpadguueckre METOIbl U UX MPUMEHEHHUE B PEaNIbHBIX CIICHAPHUSX.

PaccmoTpum npenmyiiecTBa NpOEKTHOTO 00YUYEHHUS:

1. IlpakTuueckoe npumMeHeHue 3HaHUK. OOydaroniyecss He TOJbKO H3y4YaroT
TEOPHIO, HO U PEaN3yI0T CBOU 3HAHUS B KOHKPETHBIX MPOEKTAX.

2. Pa3BuTHE HABBIKOB KPUTHUYECKOTO MbIUICHHUS. PaboTa Haj IpoeKTaMu
TpeOyeT aHanmu3a, OICHKH U KPUTUIECKOTO OCMBICTICHHS HH(POPMAIIHH.

3. Komananas paborta. I[IpoekTbl YacTO BBINOJHSIOTCS B Ipynnax, 4YTO
CIOCOOCTBYET Pa3BUTHIO HABBIKOB COTPYTHUYECTBA U KOMMYHHKAITHH.

CoBpeMEHHbIE TEXHOJIOTMH UTPAIOT KIIIOUEBYIO POJIb B 00YYEHUU CTYICHTOB B
obnmactu  uHpOpMaMOHHOM  Oe3omacHocTU.  BupTyanpHble — nmabopaTopuu,
CUMYJIATOPBI U OHJIAMH-KYPCHI MO3BOJISIOT 00YyYalomUMCs TOJy4aTh MPaKTUYECKUN
OTBIT 0€3 HeOOXOIMMOCTH JJOCTYyTAa K pealbHbIM CUCTEMaM.

TexHosornu, KOTOpPbIE MOKHO HUCIIOJIb30BATH:

Bupryanbnsie madoparopun, miatdopmsl, Takue kak Cisco Packet Tracer nmm
KaliLinux, mo3BositoT 00y4aromuMcs MpakTUKOBATHCS B O€30MacHOM cperie.

NuctpymenTsl, Takue kak Metasploit, mo3BOISAIOT OOydYarOmMMCS HU3Yy4yaTh
METO/IbI 3aIUTHI OT KHOEpaTak, MPOBO/Is TECTH HA MPOHUKHOBEHHE.

OnnaitH-Kypcbl U1 BeOMHApBHI OT BEAYILIUMX YHMBEPCUTETOB M KOMIIAHUMU, YTO
MO3BOJIAET 00YYAIOINMCS YUUTHCS Y SKCIIEPTOB B OOJIACTH.

AKTHBHBIE MeTONbl OOy4YeHHs, TaKHe KaK KEHC-METOJbl, POJIEBHIE HUIPHI H
JTUCKYCCUHM,  CIOCOOCTBYIOT  Oojiee  IIyOOKOMY  TOHHUMaHHMIO  MaTepuaa.
OOyuaromuecs MOTYT aHAJTU3UPOBATh PealIbHBIE CTy4yau KuOeparak, pa3padaThIiBaTh
CTpATETHH 3aIIUTHI U 00CYKJaTh UX B TPYIIaXx.

PaccMoTpum npuMepbl aKTUBHBIX METOIOB:

- Kehc-MeTopl, I/ie 00ydJaronmecs UCCIeAyIOT peallbHble Cilydau KubepaTak,
AHATM3UPYIOT JEHCTBUS KOMITAHUW W pa3pabaThIBalOT IJIAHBI TIO MPEIOTBPAIICHHUIO
MO00HBIX MHITUJCHTOB B OYIyIIIEeM;

- poneBble WUIpbI, TAe oOydamliuecs MOTYT B35Th Ha ce0s poJaM Kak
3aIIUTHUKOB, TaK U aTAKYIOIINX, YTO IIOMOTAET MM MOHATh 00€ CTOPOHBI KOH(MIUKTA;

- oOcyXJeHHe aKTyalbHBIX BOMPOCOB B oOjactTh WHPOPMAIMOHHON
0€30MacHOCTH CTHOCOOCTBYET pPAa3BUTHIO KPUTUYECKOTO MBINIJICHUSI W HAaBBIKOB
apryMeHTalllH.
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CoBpeMeHHBIE  METOJbI  OOy4YeHHsT  CTYJEHTOB IO  CHEHUAIbHOCTU
«Obecneuenre HHPOPMATMOHHON OE30MTaCHOCTIY JTOJDKHBI COUYETATh TEOPETUICCKUE
3HaHUA C MPAKTUYECKUMU HaBblkaMu. I[IpoexkTHOe oOydyeHue, HCIOJIb30BAHUE
TEXHOJIOTUA M aKTUBHBIE METOJbl OOYyYEHHS MOMOTAIOT OOYyYaroIUMCS HE TOJBKO
ycBauBaTh MaTepuall, HO U TOTOBUTBhCS K peallbHbIM BbI30BaM B 00JacTu
uH(pOpMalMOHHON Oe3omacHoCcTH. BakHO, 4TOOBI 00pa3oBaTeNbHBIC YUPEKIACHUS
MPOAOJIKATU aJallTUPOBATHCS K M3MEHEHUSIM B TEXHOJOTHYECKOM JaHamadte u
IPEAOCTABISIN  OOyYalOMUMCS HMHCTPYMEHTBI, HEOOXOJIUMBIC JUIS  YCICIIHOM
Kapbepbl B 3TON JUHAMUYHON 00JIaCTH.

Takum oOpa3oM, MHTErpamusi COBPEMEHHBIX METOJAOB OOYydYeHHS B
oOpa3oBaTeibHbIE MPOrpaMMbl 110 HH(DOPMAIIMOHHOW OE30MAaCHOCTU  SIBJISCTCS
KJIIOYEeBBIM  (DAaKTOPOM B  TOJATOTOBKE KBAIM(PUIIUPOBAHHBIX  CIICIIMAIMCTOB,
CIOCOOHBIX A(DPEKTUBHO 3aIMUIIATH HHGOPMAIIUIO B YCIOBHUSAX MOCTOSHHBIX YIPO3.
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YK 373.211.24
OIIBIT IPAKTUYECKOI'O IPUMEHEHUSA
WHHOBAIIMOHHBIX TEXHOJIOT U B PASBUTUHA
MATKUX ('HBKUX) HABBIKOB Y JTOIIKOJBHUKOB
T'umaoeesa Ceemnana Kanumynnosua,
socnumamenv MAJO «/lemckuii cao Ne 51»,
2. Cmepnumamax, Pecnyonruxu bawxopmocman

AnHoTamusi. B crateke mpencTaBieH OMBIT NMPUMEHEHHUS WHHOBAIMOHHBIX
TEXHOJIOTUN B paboTe C JEeThbMH JOIIKOJBLHOTO BO3pPacTa, KOTOPHIC MOMOTAIOT
pa3BUBATh THOKME HABBIKHM, HEOOXOIUMBIE /IS YCIICITHOTO Pa3BUTHS B COBPEMEHHOM
MUpe.

KioueBble ¢ji0Ba: WHHOBAIIMOHHBIE TEXHOJIOTHH, «TUOKHE» KOMIETEHITUH,
«MSITKUE», «TBEPJbIC» HABBIKH, KBECT-WTpa, TeUMHUUKAIM, <«JIEHTa-BPEMEHN,
pOOOTOTEXHUKA.

85% Hawezo ycnexa 6 H#CuzHu COCMAaBIAOM «MASKUE» HABBIKU.
OHu onpeodensiom Hauty 3¢hghexmusHocme.
LI'epman I'pegh
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Mup [OCTOSSHHO MEHSeTCS W Mbl, TNEeJarord, JOJKHBI  OBICTPO
NpucrocadauBaThcsi K H3MEHEHUsIM. COBPEMEHHOMY YYHUTENI0, BOCIHTATENIO,
Y3KOMY CHEIMATUCTy Ba)XXHO TMPEJCTABJISITh W pPa3BUBaTh HOBBIE KOHIEMIUU U
TEXHOJIOTUU B 00Pa30BaTEIbHOMN A TEILHOCTH MOAPACTAIONIETO MTOKOJICHHUS.

OtmpaBHas TO4YKa K ycrexy peOeHKa — 3TO YMEHHE NMPUHUMATh PEIICHUS B
pa3HBIX KU3HEHHBIX cUTyaluusx. YToObl MOMOYb €My B HTOM HEOOXOAUMO
TPEHUPOBATH U 3aKPEIUISTh «MSTKUE» HABBIKU WJIU UX €IIE HAa3bIBAIOT «TUOKHUEY. UTo
K€ ATO 3a HAaBBIKU? B OCHOBHOM K HUM OTHOCST AMIIATHIO, KOMMYHHKa0EIbHOCTD,
KPUTHUYECKOE MBIIJICHUE, YMEHUEe paboTaTh B KOMaHjE, camoopranuzaius. Eciu
KJIFOUEBBIMU HABBIKaMHM, OMPEJEISBUIMMU TPAMOTHOCTh B MHIYCTPUAIBHYIO JIOXY,
ObLTM yTeHue, NMUchbMO W apudmeruka, To B XXI Beke aklEHTHl CMEHSIOTCA B
CTOpPOHY THOKMX KoMmeTeHIuu [6, c. 23; 7]. X Henb3s U3MEpHUTh, KaK TBEPIbIC
HABBIKU, HO OHU HAWJIY4IIUM 0Opa30M MOMOTaloT NMPUMEHATh MX B pa3HbIX cdepax
NEATeIbHOCTY W JAEMOHCTpUpoBaTh. HauumHas ¢ JeTckoro cajga y4yuM JieTed
COTpYAHHMYATh, pabOTaTh B KOMaHJE, (hOpMUPYEM YMEHHE Pa3indarb COOCTBEHHbBIE
AMOIIUU U AMOIMHU APYTHUX, JACJIaTh TOT WU UHOW BBIOOP U JTOBOJUTH AEJO /10 KOHIIA.
Pa3BuBaem TBOpueckoe, JIOTMYECKOE W KpUTHYECKOE MblluieHue. Bce 3T
MOJTYYEHHbIC HABBIKM B JAJIbHEUIIIEM MOMOTYT peOEHKY IMpu OOy4YEeHUU B IIKOJIE,
YHUBEPCUTETE, a MO3HEE — B TPOPECCUOHATILHON JIEATEIbHOCTH.

JlomkonpHbIE 0Opa3oBaTeIbHbBIE YUPEKIACHUS CaMU BIIpaBE BHIOUPATh MOJIEIh
oOpazoBanus. IMeHHO Takoe MpaBo JaeT MHUPOKUE BO3ZMOKHOCTH JJI peau3aliu B
MeJIarOru4eCcKoi MpakTUKE MHHOBALIMOHHOM AEATEIBHOCTH [2, C. 382].

B TO ke Bpemsi cOBpeMeHHas cucTeMa 00pa30oBaHuUsl U BOCITUTAHUS HYKIaeTCs
B CHEIUAINCTe, KOTOPbIH o00Jamaer HTUMU THUOKMMH HaBBIKAMH M yMeEeT
UCIIOJIb30BATh CBOE IMEJarori4ecKoe MacTepCTBO B pabOTe C AEThbMU, POAUTEISAMH U
Kojuleramu. Bocnurartenb COBPEMEHHOCTH — O3TO YEJOBEK, OTKPBITBIA IS
MHHOBALlMOHHOW JAESATENbHOCTH, MPOPECCUOHANIBHO KOMIETEHTHBIA, YMEIOIIUN
00BbEIUHATH TEOPUIO C TPAKTUKOM, JAIOIINI HE TOJILKO TOTOBBIC 3HAHUS U PELICHUS,
HO Y HAMPABJISIIONIUA CBOMX BOCIIUTAHHUKOB Ha MYyTh MOUCKA, OYJIb TO 3HAHUU WIH
MPUOOPETEHUSI HOBBIX HABBIKOB.

HenocpenctBenHo oOpa3oBaTeibHas AESITEIBHOCTh MHHOBAIMOHHOTO THIA B
JETCKOM CajJly MO TO3HABATEeJIbHOMY DPa3BUTHIO SIBJISIETCS KJIIOUEBOW B PAa3BUTHHU
TaKUX HAaBBIKOB KaK SMOIMOHAIBHBIM MHTEIUICKT, aHAJIUTHYECKOE MBIIICHUE,
KOMMYHUKAa0€IbHOCTh, YMEHUE paboTaTh B KOMaHje, Ju4yHasi 3(PGEeKTUBHOCTh WU
npyrue. VHHOBaIMOHHOCTh B OOYyYEHMM W Pa3BUTHU «MSITKUX» HAaBBIKOB,
obecrieunBaer AGGEKTUBHYIO JAESITEIBHOCTh BOCIHUTATENsA, €ro CIOCOOHOCTH
MPOAYKTUBHO B3aUMOJICHCTBOBATh C HOBBIMU HJCSIMU U TEXHOJOTHSMHU. [ J1aBHBIE
YepThl WHHOBAIIUOHHOTO OOYYEHHUS BBIPAXKAIOTCA B COBMECTHOW JEATEIHLHOCTH
YYaCTHHKOB O0Opa30BaTEIbHOTO TMPOIECCa, HAMpaBICHHOW Ha TpaHCPOPMAIIUIO
y4eOHOM COIMaIbHOM CHUTyallud B TMEJAarorudeckyro (pa3BUBAIOIIYIO), B XOJ€
peanu3alud  KOTOPOM  BO3HUKAIOT  JIMYHOCTHBIE W NIpodeccHOoHaIbHbIe
HOBOOOpa3zoBaHus [4, c. 29].

OmHolt W3 WHHOBAIMOHHBIX TEXHOJOTUM 71  (OPMUPOBAHUSI MSTKHUX
KOMITETEHIIMI, YacTO UCIOJb3yEeMbIX IIeJjaroraMu B JETCKOM caiy, SIBJSETCS
MO3HABATEILHO-UCCIIEIOBATEIbCKASl JICATEILHOCTh, TaK KAaK OHAa HalpaBjieHa Ha
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COBMECTHBINM IMOWCK pEelIeHHs 3a1ad. B pamkax TakoW AEATEIbHOCTU ISl PELICHHUS
BO3HHUKAIOIIMX 337a4 PEOCHKY HEOOXOIMMO HAMTH OTBETHI HAa TAaKHWE BOIPOCHI, Kak:
«Kak 51 310 caenai?y», «3adem s 3TOo JieNial0, YTO X0Uy MOIYy4YUTh B UTOre?», «UTO MBI
XOTUM Yy3HaTh?». KoHeUHO, nepedueHb BO3HUKAKOUIMX BOINPOCOB HE OIpPaHUYMBAETCSA
MPUBEICHHBIMU BbIlIe. Y peOeHKa BO3HHMKAET MHOXECTBO JPYTUX BOMPOCOB
MO3HABATEIBHOTO XapakTepa, a Takxke (GOpMUPYETCS YMEHHE BBIIBUTATh THIIOTE3HI,
JIeNIaTh BBIBOJIBI, YTO CIIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBILIJICHUS.

B kauectBe moatBepkaeHUs 3PGHEKTUBHOCTH MPUMEHEHUS WHHOBAIMOHHBIX
TEXHOJIOTUN B Pa3BUTUU TMOKUX HABBIKOB CTOMT IMPHUBECTH MPUMEP U3 MPAKTHKU. B
YaCTHOCTH, XOPOIIME pe3yJIbTaThl Jal0 HCIOJIb30BaHUE METOAUK C AJIEMEHTaMH
reiimudukanuu. KsecT-urpa, kak OJIMH M3 NPUEMOB TelMuUUKAIMKU, MO3BOJIMIA
3aKpEenuTh 3HAHUS JIeTe O TeOMETPUYECKUX Telax, U3MEpPeHUH 00bema, TUIOLIAIH,
UCIIOJIB3Ysl MEPKH; IIOMOYb OCBOMTH METOJbl PEIICHUS JIOTMYECKUX 3aJad B
yBIIeKaTeapHOU Qopme [2, ¢. 384; 3]. ConepHukamu ObUIM JIETU U3 MapauIeIbHBIX
IpyIIl OJHOrO Bo3pacta. Pedsita TecHO oOmanuch Apyr ¢ APYroM, BMECTE pelIaiu
NpoOJEMHBIE CHUTyallud, IUIAHUPOBAIM XOJ JEWCTBHM, paJoOBAINCh YCIEXYy U
nooeam.

Jlnst pa3BUTHS TMOKMX HAaBBIKOB Ba)KHO CO3/1aTh MHHOBAIIMOHHYIO THOKYIO
MIPEAMETHO-pa3BUBAIOIYI0 cpeay. [Ipu opraHu3amuu MpoCTPaHCTBA YUUTHIBAIOTCS
MOXKEJIaHUs POAUTENICH, KaK YYaCTHUKOB OOpa30BaTENbHOW NEATEIbHOCTH, TaK U
nere. Bes asra  pabora BiuseT Ha HOAACPKKY HMHMIMATUBHOCTH U
CaMOCTOSITEJIBHOCTH BOCHUTAHHUKOB. Tak, HaMu Obula TpPUMEHEHA TEXHOJIOTHUS
«Jlenra BpemeHm». Ha ee oOcCHOBE MBI cO31anu JIWJAKTHYECKYIO HIPY
«IlytemectByem Bo BpemeHu». Mrpa Boirisnena B hopme doToarnmapara ¢ mieHKOMH,
/1€ TOJDKHBI ObUTH OBITH KaJPhI «JIPEBHOCTHY», «CTApUHA», «COBPEMEHHOCTbY, «HAIIIe
Bpems». Kaxaomy kaapy NpHUCBaWBaJICS YCJIOBHBIM LBeT. Hanmpumep, 3eneHbld —
JIPEBHOCTb, KENATHIA — CTapHHA, rOJIyOOH — COBPEMEHHOCTb, KpAaCHbI — Oyayliee.
PebataMm mpencTossio CaMOCTOSITEIbHO HApUCOBAaTh KapTOYKU K  IJICHKAM
TUAAKTUYECKOM MIPhl O TOM, KaK pa3BUBAJIMCH JIETATENIbHBIE aINMapaTrhbl, HA3eMHBIN
WM BOJHBIM TpaHCIOPT W MHOroe Apyroe. Bo BpeMs paOoThl BOCHUTaAHHUKHU
YUYWINCH MJIAHUPOBATh, PACIPEIEIATh CBOIO SHEPIHIO0 BO BPEMEHHM M MPOCTPAHCTBE.
JletTn Benu auanor, JIOrOBAPUBAIMCH KTO 4Tro Oyaer nenatb. OJHU HCKaIA
uH(pOpMaUIO, IPYrue pUCOBAIM MO MOJYyYEHHbIM AaHHBIM. Ilenarory BBITTONHSIIA
munib GYyHKIMIO MOJiepaTopa, KOorjaa JeTu oOpaiiaiuch 3a moMolisio. Takas paboTa
CTUMYJIUPYET W MOTUBHPYET YYACTHHKOB II€1arorMyeckoro mpouecca, BHOCHT
M3MEHEHHS B COLIMATIbHYIO U 00pa30BaTENIbHYIO CPELY.

CayuaeTcst Tak, YTO HE TOJBKO HOBBIE TEXHOJIOTHHM B 00pa3oBaTEIbHOMN
JESITeIbHOCTH TOMOTAl0T pa3BUBaTh THOKHWE HAaBBIKU. 3adacTyio, HAo0OpoT, ¢
MOMOUIbI0 THOKUX HABBIKOB JIETU JIETKO MOTYT MPUIYMAaTh YTO-TO TEXHOJOTHYHOE,
HOBaTopckoe. Hcmonb3oBaHue poOOOTOTEXHUYECKUX HAOOpPOB B 00pa3oBaTENbHOU
NESATEIBHOCTH IO OKpPYXAIoleMy MHUPY IOMOTaloT OKYHYTbCA B MHp HayKH,
COBMECTHO C JPYy3bSIMH NPUIYyMBbIBaTh U HU300pETaTh HOBBIE BO3MOXKHOCTH IS
oOJieryeHusi Kakoro-imbo MPOU3BOJICTBA, HW3MEPEHHs, TOMOIIHUKA B JOME.
JIOCTHKEHHIO XOPOLIUX Pe3yJbTAaTOB CHOCOOCTBYIOT TaKHe TMOKHE HAaBBIKHM, Kak:
KOMMYHHUKA0€IbHOCTh (JIE€TH JIerKo OOIalTcs ApYyr € JPYroM M MEeJarorom),
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JIOTUYECKOE MBIIJICHUE, KPEATUBHOCTh, TBOPUYECKUN MOAXO0J, YMEHHUE BBICKA3bIBATh
CBO€ MHEHHME U YYUTHIBATh MHEHHUE IPYIUX, [AE-TO YCTyIaTh M, KOHEYHO IXKE€,
paboTaTh B KOMaHJIC — YTO SIBJISICTCS BEChMa BaKHBIM HABBIKOM.

Pe3roMupyst BBIIIECKAa3aHHOE, OTMETHM, YTO WHHOBAIIMOHHBIE TEXHOJOTHH,
JIOJKHBI OBITH OPUEHTHPOBAHBI HA PA3BUTHUE HE TOJBKO TBEPJBIX HABHIKOB (YMETh
pemath MaTeMaTU4eCKUE 3a/laud, YUTaTh U JAp.), HO U Ha COBEPUICHCTBOBAaHUE U
VIYUIICHUE «THOKUX». DTO CTAaHET OTIMYHBIM 0a3MCOM JJII TOTO, YTOOBI BEIPACTHUTH
YCIEITHBIX B3POCIBIX, KOTOPBIC MPUHECYT IOJIb3Yy OOIIECTBY U CBOCH CTpaHe.
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YK 37.022
HEKOTOPBIE METO/AbI U ITIOAXOAbI K ®OPMNUPOBAHUIO
YYEBHBIX CIIOCOBHOCTEM
lonosnesa Enena Benuamunosna,
doxmop nedazoauveckux Hayk, npogeccop, CO YVVHuT, o. Cmepaiumamax,

Mopo3zosa Onvea AnamonvesHa,
kagpeopa UMD, UXTU YI'HTY, . Cmepaumamax, Pecnyonuxa bawkopmocmarn

AnHOoTamusi. B cratbe paccMaTpuBarOTCS METOAMYECKHE OCOOCHHOCTH
peanu3alid OJHOTO W3 ATamoB B 00pa3oBaTelbHOM TMporiecce — (GopMUpOBaHUE
y4eOHBIX CIIOCOOHOCTEW W TpEIaraloTCsd HEKOTOPhIe METOABl 00y4deHUSs, KOTOphIC
CIIOCOOCTBYIOT Pa3BUTHIO KPUTUIECKOTO MBIIIJICHUS yUaIUXCSl.
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KitoueBble cJjioBa: ydeOHbIE CHOCOOHOCTH, KpPUTHUYECKOE MBIIUIEHHE,
MHTEPaKTUBHbIE METO/IbI O0YUEHHMSI, MPOEKTHAS JEATEIbHOCTb, IPEAyHUBEPCAPUI

Kpumuueckoe mvluinenue kak 0cHo8a peuieHus y4eOHblx 3a0ay

Kputnueckoe MbIIIIEHUE MPEACTABISET COOO0M MPOIECC LIEIEHANIPABIEHHOIO
aHaln3a, OLEHKW W WHTEpHpeTanuy HHPOpMAluu AJid MNPUHATHS 00OCHOBAHHBIX
pemenuii. [[xon [[pion, KOTOpBI BIepBBIE OMHUCAN 3TOT (EHOMEH B CBOEH padote
«Kak ™Mb nmymaem» (1910), ompenensin KpUTHYECKOE MBILUIEHUE KaK AKTHUBHOE,
LEJICHAIPABJICHHOE U CUCTEMAaTUYECKOE MBIIIJIEHUE, OPUEHTUPOBAHHOE HA PEIICHHE
npobieM. DTOT Ipolecc BKIIOYAET B ce0S HaBBIKM aHAIM3a, CUHTE3a, OLEHKH U
apryMEeHTallui, 4YTO JEJIaeT €ro BaXHBIM HHCTPYMEHTOM B 00pa30BaTEIbHOW U
npodeccuoHanbHOl  AesTeNbHOCTU. BakHO OTMETUTh, 4YTO «ydeOHas 3ajada
paccMaTpuBaeTCs Kak MpPeaMET TEOPETHUYECKOro M MPaKTUYECKOrO MCCIIETOBAHUS
[1, c. 5], 9TO MOAYEPKUBAET 3HAUYMMOCTh KPUTHYECKOTO MBIIUICHHS KaK B IPOLECCE
oOy4deHus1, TaK U B IPAKTUIECKOM NIPUMEHEHUN 3HAaHUH.

Kputnueckoe MbIIUIEHHE UIpaeT KIYEBYI0 pojib B 00pa3oBaTeIbHOM
MpoIiecce, CIOCOOCTBYSI Pa3BUTHIO CIIOCOOHOCTH OOYYaIOMIMXCS CaMOCTOSITEILHO
HaxXOJIUTh U NMPUMEHSATH 3HAHUA. B yCcIOBUSAX COBpEMEHHOTO MHpa, rae UHPopManus
JOCTYITHA B OTPOMHBIX 00bEMaX, YMEHHE KPUTUUYECKH OLEHUBATH €€ IOCTOBEPHOCTH
CTAHOBUTCS HEOOXOAUMBIM. VccienoBanns MOKa3bIBAOT, YTO HABBIKU KPUTUYECKOTO
MBIIUICHNUS BXOJAT B 4YMCIIO Haubosiee BOCTPEOOBAHHBIX KOMIIETEHIIMM HA pPBIHKE
Tpyda, 4YTO MOAYEPKUBAET HX 3HAYUMOCTb s Oyaymied mnpodeccuoHaIbHOU
NEeATEIBbHOCTH YYEHUKOB, U BIIOCIIECTBUN CTYICHTOB.

CylIeCTBYIOT pa3JIMYHBIE METOJbl PAa3BUTUSA KPUTUYECKOTO MBILUICHUSA Y
yudalxcs, BKJIIOYasl AMCKYCCHUHM, aHaJU3 KeiCoB, pelieHre MpoOJIEMHBIX 3adad U
NPOEKTHYI0 aesTenbHOCTh. [Iporpammel, Takue kak Critical Thinking Initiative,
npoenénnas B CIIA B 2018 romy, AeMOHCTPUPYIOT 3PGEKTUBHOCTH ITHX
NOAXOJO0B: CTYAEHThI, y4acTBOBaBIIME B IMporpamme, nokazaimu 20 % pocTt B
YCINEBAEMOCTU. ODTHU  METOJbl  CHOCOOCTBYIOT  Pa3BUTHIO  AHAJIUTHUYECKUX
CHOCOOHOCTE W HABBIKOB apryMEHTalMd, YTO OCOOEHHO Ba)XHO B YCIOBHSX
[IpenyHuBepcapus, Iie aKUEHT JeNaeTcsl Ha MOJArOTOBKE K JlajJbHEHIeMy 00yUEHHUIO.
BaxxHbIM acreKTOM SIBJISIETCS 3aJayHblii MOJIXOJl, KOTOPBIA MOXET JONOJIHUTH
yKa3aHHbIE METOJbl M YIYyYIIUTh 00pa3oBaTENbHBIN Mpolecc, cnocoOCTBYs Oonee
rNIyOOKOMY YCBOCHHMIO MaTepuaja M aKTUBHOMY BOBJICUEHHIO OOy4YarOIIMXCS B
y4eOHBIN Mpolecc.

Kputnueckoe MblIIJIeHHE CHOCOOCTBYET YCIEUIHOMY pEIIEHUI0 Y4eOHBIX
3a/1a4, MO3BOJISIS YYAIIMMCSl CUCTEMATUYECKN aHAJIU3WPOBATh U MHTEPIPETUPOBATH
nanHble. MccnenqoBaHus MOKa3bIBaOT, YTO UCIIOJIB30BAHUE KPUTUYECKOTO MBIIUICHUS
YBEJIMYUBAET BEPOSITHOCTh YCIEIIHOIO PELICHHs CIOXKHBIX 3amad Ha 30 %. Oto
CBSI3aHO C TE€M, YTO TaKOM IOAXOJ TOMOTaeT IiIy0)ke MOHATH CYTh MHPOOJIEMBI,
OIICHMBATh BO3MO>KHBIE BAPUAHTHI PEIICHUS U BbIOUpaTh Hanbosee 3PpGEeKTUBHBIN U3
HuX. OCHOBHOE BHUMaHUE YJEISETCS aHAM3y, CUHTE3Y, MOJABEACHUIO O]l MOHATHE,
BBIOOPY OCHOBAaHUW M KPUTEPUSM I CPABHEHMS, YCTAHOBJICHUIO TNPUUYMHHO-
CIEJCTBEHHBIX CBsA3€i. KOMIIIEKCHBIA MOAX0/, OCHOBAHHBIM HAa ATHX MPHUHIIUIIAX,
3HAUUTEIBHO YIYUYlIaeT pe3yJbTaThl Y4eOHOU AeSTENBHOCTH.
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[IpuMeph!l yCemHoro NpUMEHEHNsT KPUTUYECKOTO MBILIJIEHUS MOKHO HAlTH B
00pa3oBaTEIbHBIX CUCTEMAaX, TJI€ TOT HaBbIK HMHTETPUPOBAH B YUEOHBIC MPOTPAMMEBI.
B ®uunsHauMu, W3BECTHOM BBICOKMM KAaue€CTBOM OOpa30BaHUs, KPUTUUECKOE
MBIIUICHHE 3aHUMaeT LIEHTPaJbHOE MECTO B IIKOJBbHOM Mporpamme. OITO
CIOCOOCTBYET HE TOJBKO YCIIEITHOMY BBINIOJHEHUIO YY€OHBIX 33]a4, HO U Pa3BUTHUIO
HABBIKOB, HEOOXOIUMBIX JJIs1 Oyy1ei mpoecCHOHATbHOMN XU3HH [2, . 4].

HumepaxmusHvle memoowsi 00yuenus u ux sgpgexmusnocms

WNHTepakTUBHBIE METO/AbI OOYyYEHMs TMPEACTABISIOT COOOM meAarorudyeckue
MOJIXO/Ibl, HAMpABICHHbIE HA aKTUBHOE BOBJICUEHHE YUYEHHUKOB B 0Opa30BaTEIbHBIN
nporecc. OTH METOAbl HE TOJIBKO CHOCOOCTBYIOT Tiepelaye 3HaHUM, HO U
GOpMHUPYIOT YMEHUSI M HaBBIKM, HEOOXOJIWMBIE IJI1 YCIEUIHOTO PEeIICHUs 3ajad.
OcHOBHasl 1€ MHTEPAKTUBHBIX METOJOB 3aKIIOYAETCA B CO3JaHUU YCJIOBHUH, MpPH
KOTOPBIX Yy4Yalllhecsl CTAaHOBSITCS AaKTHUBHBIMH Y4YaCTHHKaMHU TIpoliecca OOydYeHUs,
B3aUMOJICUCTBYsl JIpyr € JAPYroM W ¢ TnpenojaBaresneM. KIiloueBbIM acleKTOM
00pa3oBaTeNbHOTO TIpoliecca SBJISETCS pa3paboTKa M BHEAPEHHE MPOrpaMM,
MOACPKUBAIOIINX Pa3BUTUE CIOCOOHOCTEHM cTyneHToB [5, c. 15]. HccnenoBanue
IOHECKO mnoka3pIBa€T, 4T0 NPUMEHEHHE HMHTEPAKTHUBHBIX METOJIOB ITOBBIIIAET
BOBJICUCHHOCTh CTYJIEHTOB Ha 35 %, uTo moaTBepkaeT ux 3pPEeKTUBHOCTb.

['pynmoBbie NUCKYCCHUU SIBISIIOTCS OJHUM W3 KIIOYEBBIX HWHTEPAKTHUBHBIX
METO/IOB, CIIOCOOCTBYIOUIUX PA3BUTHUIO KPUTUUYECKOTO MBILUICHHS y 00y4aronuxcsl.
OTKpBITBI paBHONpPABHBIA AUAJIOr — 3aJ0T B3aMMOIIOHUMAaHUsi U COTBOPYECTBA,
MPOSIBJIICHUSI 3aJI0KEHHBIX CITOCOOHOCTEN M MPUOOPETEHHBIX HAaBBIKOB [4, c. 7]. B
X0J1e OOCYKJIEHUS YYaCTHUKH y4aTcsl aHaJTU3UpOBaTh MH(GOPMAIINIO, BHICKA3bIBATh U
00OCHOBBIBAaTh CBOM TOYKH 3pPEHHUS, a TaKXKE YUYUTHIBATH apPryMEHTHI JPYTHX.
Uccnenoanne  ['apBaplICKOTO  yHUBEpPCUTETa  MPOAEMOHCTPUPOBAIO,  YTO
OPUMEHEHUE TPYIIOBBIX JUCKYCCHUH YBEIMYUBAET YPOBEHb KPUTHYECKOIO
MbIIIIEHUS. Ha 25 %, moAguepKuBas 3HAYUMOCTh 3TOTO METOJa B 0Opa3oBaTeIbHOM
MPaKTHKE.

Pabota B KkoMaHJax crnocoOCTBYET pa3BUTHI0 HABBIKOB COTPYIHUYECTBA,
HEOOXOJIMMBIX JJISI YCHEIHOW MpodeCcCUOHATbHOW W y4eOHOW JesTesbHOCTH. B
MPOIIECCE BBIMOJHEHUS TPYNIOBBIX 33JaHUM CTYACHTBI ydaTcsl pacnpeieisaTh poJH,
pemath KOHGIUKTBI U JOCTUTaTh 001Iel 1enu. Pabota MOXKET OCyIIECTBIATHCS KaK
WHJIUBUAYAIbHO, TaK U B Mapax WM TPyNmax, 4To B CBOK OYepeab pPa3BUBACT
KPUTHYECKOE MbIlUIeHUE cTyAeHToB [3, ¢. 3]. B 2020 roxy 45 % npenonaBateneit
POCCUHCKUX BY30B OTMETWJIM POCT YCIIEBAEMOCTH CTYJEHTOB NPH HUCIIOIb30BaHUU
KOMaHJTHOHM pa0OThI, 4TO MOTYEPKUBAET 3HAUMMOCTH STOTO METOIa.

MynbTUMEIUIHBIE  TEXHOJOTMM  CTAHOBITCA  HEOTHEMIIEMOM  YacCThIO
COBPEMEHHOTO 00pa30BaTEIHHOTO MPOIECCca, MO3BOJISS MPEICTABIATh MaTepuanl B
WHTEPAKTUBHOW W HATJAIHON dopme. DTO CIMOCOOCTBYET JIydllIeMy MOHUMAHUIO U
3annomuHannio uHpopmanuu. HMccnegoBanus 2021 roma MOKa3bIBAIOT, YTO
UCIIOIb30BaHUE MYJbTUMEAUNHBIX TEXHOJIOTUH YBEIUYMBACT 3allOMHUHAEMOCTh
matepuana Ha 40%, 4TO MOATBEPKAAET MX BBICOKYIO A(ddextuBHOCTh. [Ipu 3TOM
BaXXHO YYWTHIBATh, 4YTO «OyAyIIUMH CHEHUATUCT JOJDKEH CaMOCTOSITEIBHO
KPUTUYECKH MBICIUTh, YMETh YBHJAETh MPOOJEeMy W HCKaTh IMyTH €€ pelIeHus,
UCIIOJIb3Yysl COBPEMEHHBIE TeXHoJorum» [7, c. 2]. MHTerpamus MyiabTUMEIUWHBIX
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TEXHOJIOTUH B 00pa30BaHME HE TOJLKO YJIydllaeT BOCHpHUATHE UHGOPMAIMU, HO U
pPa3BUBAET KIIFOUEBBIC HABBIKU, HEOOXOIUMBIE JIJIsI PEIICHUS COBPEMEHHBIX 3a/ady.

NHTepakTUBHBIC JIEKIIUU TMPEACTABIAIOT CO00M (QopmaT 3aHITHI, B KOTOPOM
yaiie BCEro CTYACHThl aKTUBHO YYACTBYIOT B OOCYXXJICHUM MaTepuala, 3aJaroT
BONPOCHI U BBINOJHSIOT 3a1aHusd. MccrmenoBanus mOKa3bIBalOT, YTO TaKOW MOAXO/
MO3BOJISIET COKPAaTUTh BpeMs YycBoeHUsi Marepuana Ha 20 % MO CpaBHEHUIO C
TPAJUIIMOHHBIMU MeTOAaMU. [IpenMyIecTBO MHTEPAKTUBHBIX JEKIUN 3aKITH0YAETCA
B MX CHOCOOHOCTH TOJJICPKHMBATh HWHTEPEC CTYJICHTOB W CIIOCOOCTBOBaThH Ooiiee
rTyOOKOMY TOHHMMAHMIO H3y4aeMoro matepuana. BbhICOkas WHTEHCHMBHOCTb ATHX
3aHSATUHA T03BOJISICT OOYYAIOIMMCS Y4acTBOBaTh B CTYACHYCCKHX KOH(DEPECHIIUIX
yke depe3 2-3 mecdila mocie Havaia ydyeOHoro roga [6, c. 68]. Takum obpaszom,
WHTECPAKTUBHBIC JIEKIIMM HE TOJBKO YCKOPSIOT mpolecc oOydeHHs, HO H
00ecIeunBalOT aKTUBHOE BOBJICYCHHUE CTYJICHTOB B YUEOHBI MpoIiecC.

UrpoBeie MeTOAbI O0OO0yuY€HHs, TaKHME KaK CHUMYJSILIUM W POJIEBBIE WIPHI,
3HAUUTEIIBHO  MOBBIMIAOT  MOTHUBALUMKD W BOBJICYEHHOCTh  yYalllUXCA B
00pa3oBaTeIbHBIN MPOIECC. DTU METOJIbI CO3/IAl0T YCIOBUS, IIPU KOTOPBIX YUalluecs
MOTYT DKCIIEPUMEHTUPOBATh U IPUMEHATH IIOJIyYEHHBIE 3HAHUS B Pa3JIUYHBIX
cueHapusix. HccnepoBanme 2019 roma mnoaTBepAWsio, YTO TAaKUE MOAXOJbI
CIOCOOCTBYIOT YBEJIMYEHUIO MOTUBALIMM YYEHUKOB Ha 35 %, 4TO MOIYEPKUBAET HX
sdpdexkTuBHOCT B 00ydeHUU. COBpEMEHHBIC JUCIHUIUIMHBI TaKXE BKIIOYAIOT
MHTEPAKTUBHBIE KyPChl, TO3BOJISIIOIIUE CTYIEHTaM TIy0Ke MOTrpyKaThCsl B MaTepHall,
UCIIOJIb3Ys TEXHOJIOTHH MEPEBEPHYTOTO Kiacca U 3JIEMEHThI reiMuuKanuu.

O} pexkTUBHOCT HMHTEPAKTUBHBIX METOJIOB OOYUYEHHUS TMOJTBEPKIACTCS
MHOTOYHMCJICHHBIMU HcchefaoBanusiMu. B 2022 romy Obuio otmeudeHo, uto 60%
yYalluXxcs MPEeANOYUTAIOT 3aHATUSA ¢ MHTEPAKTUBHBIMU IOJX0JAaMH, YTO CBSA3aHO C
UX AaKTUBHBIM BOBJICUCHHEM B YYeOHBIH Tiporecc. ODTO, B CBOIO OYEpElb,
TIOJIOKUTENIBHO CKA3bIBAETCA HAa MOTHMBAIlMU M YCHEBAEMOCTH. B 3TOM KOHTEKCTE
HATJISITHO JIEMOHCTPUPYIOTCSA BO3MOKHOCTH peanu3auuu CHUCTEMHO-
NEATEeIbHOCTHOTO TTOAX0/a B Kypce yueOHON TuCHUIUIUHBL. IHTEpaKTUBHBIE METO/IbI
HE TOJBKO IOBBIINIAIOT UHTEPEC YYECHUKOB, HO M CIHOCOOCTBYIOT 0oJiee TITyOOKOMY
YCBOCHMIO MaTepuaia, 4YTo JeJaeT UX BaXHBIM MUHCTPYMEHTOM B 00pa3oBaTEIbHOM
MpOLIECCE.
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YK 159.922.7+371.3
KOPPEJISIIUOHHBIN AHAJIN3 OJAPEHHOCTMH JETEH
JOHIKOJIBHOI'O BO3PACTA
I'yoauoynnun Mapam HUpexosuu,
Kanouoam buono2udeckux Hayx, ooyeum kageopvt EHO I'AY J[I10 UPO PB,
2. Yeha, Pecnybruxa bBawrxopmocman

AHHoOTanms. B HacTos1Iel cTaTbe JaHO OMUCAHUE KOPPEISAIIMOHHOTO aHAIn3a
IPUPOJIHOTO MOTEHIMANIA OJAPEHHOCTU MAJIbYMKOB M JIEBOYEK 5 U 6 JIET, U3TI0KEHBI
€ro pe3yJIbTaThl, JaHa UX UHTEPIPETALU.

Kurw4deBble c¢Jji0Ba: MNOTEHIMAT OJAPEHHOCTH, KOPPEISIIIUOHHBIN aHAIIN3,
KOPpESLUMOHHBIE CBsi3U, Kod(hduimeHT xoppensiuu IlupcoHa, HAKIOHHOCTH,
MOJTYIIAPHOCTb, ICUXOTHII.

KoppensimonHslid aHanu3 OJApEHHOCTH JAETEW OCYLIECTBISJICA B paMKax
npoekta «Crucrema ITUAarHOCTUPOBAHUS M PA3BUTHUS ONAPEHHOCTH JTOIIKOJBHUKA B
00OralieHHOM KYJIbTYPHO-SI3bIKOBOM TMPOCTPAHCTBE W IMPU Y4YaCTUU JIE€TCKOIO
yUpexKIeHUsT U cembn», nogaepxanHoro ®ougom Ilpesuaentckux rpanton (2015-
2016 rr.) [3; 8].

B nonumanuum (QeHoMena opap€HHOCTM OblIa claelaHa omnopa Ha
HalMoHaIbHYI0 Pabouyro koHnenimio ogapeHHoctu [9]. CornacHo 3Tol KOHIETIUEH
ObLJIO OPraHM30BaHO JMArHOCTUPOBAHME MOTEHIMANA OJJAPEHHOCTH JeTel 4-6 er B
COOTBETCTBUHM C TPEOOBaHUSMH, MPEIbSIBISIEMbBIMU K TAaKOTO poAa HUCCIEIOBAHUSIM
(KOMIUIEKCHBII ~ XapakTep, YYacTHUE€ PpA3JIMYHBIX CIEHHAINCTOB, OTCYTCTBHE
HETaTUBHBIX OILICHOK U JIp.).

B kaudecTBe QUarHOCTHPYIOMIMX MHCTPYMEHTOB ObLIM BHIOpaHbl: 1) OMpOCHUK
A.M. CasenkoBa «llamutpa wuHTepecoB» [l1] — mnsg omnpeneneHuss NPUPOAHBIX
HAKJIOHHOCTEH MOIIKOIBHUKOB, 2) «Ilcuxoreomerpuueckuii tect» C. [ennuHrep B
anantauuu .M. KonecHukoBo#t [5] — s onpeAeneHus: MCUXOoTUuna u 3) MEeTOJIUKa
Kapnwsl Xaunadopa [12] nis onpeneneHust JOMUHUAPYIOMIETO NMPOQUIIs MOTyIIapHOK
NEATEIIbHOCTA MO3TA.

Jns  mpoBeneHUs ~— KOPPENAIMOHHOTO  aHajgu3a  ObUIM  OTOOpaHbI
JUAarHOCTUYECKHE MaTepHabl C IMOJHBIMU CTaTUCTHYECKMMH JaHHBIMU MO BCEMY
KOMIUIEKCY IPOBEAEHHBIX TECTOB Cpenu JAeTed 5-6 JeT ¢ uxX BhIOOPOM Ha MEpPBYIO
MO3ULIMI0 CUMBOJIOB «3UI3ar» M «Kpyr» IICHXOreoMeTrpuueckoro tecra. CBoaHas
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TaOJMIa JIMarHOCTHKU TOTEHIMala OAapEHHOCTH JAETeil MOIIKOJBHOTO BO3pacTa
BKrO4aeT B cebs 131 mampumka 5 jer m 183 mampumka 6 jer (Bcero — 314
MasIbuuKoB), 117 neBouek 5 net u 207 neBodek 6 jet (Bcero — 324 A€BOYKH)).

Jlist opraHu3anud U MPOBEIACHUS KOPPEIAIIMOHHOTO aHajlu3a HCIIOJIb30BaHbI
pekomenganuu Pycramoa IIIII. [10] w IHummsaaaukoBor JIM. [14] c
ucrnosnb3oBanueM kodhdumnuenta koppemsuuu [Tupcona (KPII) mis mepeMeHHBIX ¢
MHTEPBAJILHON 1 HOMUHANIFHOM IKajgaMu B mporpamme Microsoft Excel, Bxoasieii B
coctaB Microsoft Office 2007. 13 cratbn lnmmnsaaukosoit JI M. [14] Taxke B3sTa
IKaja MHTEPHpETalud 3HauyeHus: KodpuiMenTa Koppeasiuu kak: a0 0,2 — o4eHb
cnabas xkoppemnsuus, 10 0,5 — cnabas koppesnsauus, 10 0,7 — cpeaHss Koppesuus, 10
0,9 — BeICOKast Koppensus, cBbiiie 0,9 — 0OueHb BbICOKAs KOPPEIALIUSL.

KoppensunoHHbIil aHaIu3 NpOBOAUIIC:

a) o nokazatessim cep HakiaonHoctel (mo A.M. CaBeHkoBy) ¢ yuéTom u 0e3
y4€Ta KOJMYECTBA CIy4aeB CUMBOJIOB «3UT3ar» U «KPyT» MCUXOMETPHUIECKOTO TECTa
(MaNbUMKH U 1€BOYKHU 5-6 JIET);

0) Mo mokazareysM MOJYIIapHOCTEH Mo3ra ¢ yd4éToM U 0Oe3 ydéTra cliydacB
CHUMBOJIOB «3HTI3ar» M «Kpyr» MCUXOMETPUUYECKOTO TecTa (MaJTbUUKH M JICBOYKH 5-6
JIeT).

AHanmM3 pe3yNbTaTOB KOPPEIAIMOHHOTO aHam3a Mpoduias HAKIOHHOCTEH
JETeH JOMIKOJIBLHOTO BO3pacTa, JOMHHAHTHI IONYIIAPHOW IEATEILHOCTH MO3Tra H
NICUXOTHUIIA MTOKa3all, YTo:

3nauenuss KPII wMexnay mnokasarenssMa  cep  HakJIOHHOCTEH (1O
A.N. CaBeHKOBY) JIJ1s1 MATBUUKOB 5-6 JIET IPEICTABIICHBI KaK:

- OYEHb BBICOKAS TIOJIOKUTENIbHAS KOPPEJAIUS MEXKIy HAKIOHHOCTIMHU
«ryMaHUTapHOU chepb» U «HU3KYIBTYPHI / CIOPTY;

- O4YCHb BBICOKAS OTpHUIATEIbHAS KOPPEIAIUS MEXKAY HAKIOHHOCTIMHU
«TyMaHUTapHOU chepb» U «IIPUPOIBI / €CTECTBOZHAHUSY.

N3 nutepaTypHBIX UCTOUYHHUKOB [2; 4; 6; 7; 13] U3BECTHO, UTO Y MAJIBUMKOB HA
MEPBOM TO3WIIMK OKa3aJMCh HAKIOHHOCTH K MaTEeMaTHUKE M TEXHHKE, a Jajee, Ha
BTOPOM U TOCIEAYIOIUX — «IIPUPOAA», «(HU3KYIBTYpay, UCIOTHEHUE «IOMAITHUX
00s13aHHOCTE», «TyMaHUTapHast chepar u «Xy10KeCTBEHHbIE HAKIIOHHOCTI.

3nauenus KPII wmexnay mokazarensmu  cep  HakIOHHOCTEH (1O
A.U. CaBeHKOBY) 1)1l 1€BOUYCK 5-6 JIET MpeACTaBIEHbI KaK:

- BBICOKas TOJOKUTEIbHAS KOPPENSLUSA MEXKIYy HAKIOHHOCTSIMHU K
«rymMaHuTapHou chepe» u «PU3KyIbTYpHI / CIOPT»;

- BBICOKHE OTPHUIIATCIBHBIE KOPPEISAIUU MEXIy HAKJIOHHOCTAMH K
«MaTeMaTHKe / TEXHUKE» U «IPUPOJIE / €CTEeCTBOZHAHUIO», K «T'YMaHUTApHOU chepe»
U «Ipupoje / eCTeCTBO3HAHMIO», K «TYMaHUTapHOU cdepe» u «cdepe TOMAITHUX
o0si3aHHOCTEW / Tpyn MO CaMOOOCIy)XHBaHUIO», K «cdepe XyI0KeCTBEHHOU
NeATeIbHOCT» M «cepe  gomamHuUX — 0o0s3aHHOCTEHW /  Tpya 1O
CaMOOOCITY)KUBAHUIO», K «PU3KYIbTYype / cnop™» U «chepe KOMMYHUKATUBHBIX
UHTEPECOB», K «(U3KYIbTYpE / CHOPT» U «IIPUPOJE / €CTECTBO3HAHUION», K «cdepe
KOMMYHHUKATHBHBIX HHTEPECOB» U CUMBOIY «3UT3aIr.

N3 nuteparypHbIX UCTOUYHMKOB [2; 4; 7; 8; 13] uU3BECTHO, YTO Yy NEBOYEK
JOMUHAHTHOW  OKasajach «XyJOKECTBEHHAs JEATEIBHOCTH» H  Janee, IIo
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yOBIBaIOIICH, HAKJIOHHOCTH B cdepax «Ipupojia, €CTECTBO3ZHAHUE», <«JIOMAIIIHHE
00s13aHHOCTHY, «TyMaHUTapHas chepar, «PU3KyIbTypa / CIOPT», «MAaTEeMaTUKAY.

B pab6ore JI.K. MasynoBoii, M.U. I'ybaitnymnmmaa, JI.P. XamukoBoit [6] Ha
OCHOBAaHWH JaHHBIX ICHUXOT€OMETPUYECKOTO TeCTa OBLIO CAENAaHO MPEATIOI0KECHHE,
9TO B TEPEXOAHOM BO3pacTe OT 5 JeT K 6-TW romaMm y JeTeid oO0OMX II0JIOB
HaOJI0/1aeTCsl TCHACHIUS K CHUYKEHUIO TAPMOHUYHBIX MEKJIMYHOCTHBIX OTHOIIICHUH,
HO YBEJIMYEHHUIO TBOpYECTBA (KPEATUBHOCTH), YTO, BO3MOXHO, CBSI3aHO C
NepecTpOrKord  (yHKIMOHAIBHBIX  MEXKIOJYIIAPHBIX  OTHOIICHHH  MoO3ra B
MPEIKPUZNCHBIM Iepuojie 7-8 JerT.

Ha ocHOBaHMM pe3yJIbTaTOB KOPpENSIIIMOHHOTO aHann3a 3HaueHuid KPII mexay
MOKa3aTeIsIMHM TOJYIIAPHOCTEH Mo3ra ¢ y4éTtoM M 0e3 ydéra ciiydacB CHMBOJIOB
«3UT3ar» U «KPyr» MCUXOMETPUIECKOTr0 TecTa (IEBOYKH 5 U 6 JIeT, MaIbYUKH 5 U 6
JIET) HaMU ObUIO OMPENENICHO, YTO Y JIEBOYEK M MAJbYMKOB C YBEJIIMUYECHUEM BO3pACTa
KOPPESALIMOHHBIE  CBA3M 3HAYUTEIBHO YMEHBIIAIOTCA B CIy4asX  MExXIy
JIEBOIIOJIYLLIAPHOCTAMH, ITPABOIOJIYIIAPHOCTAMUA U CMELIAHHBIMU IOJIYLIAPHOCTIMU
JIEBOYEK Y MAJIbUUKOB, YTO:

1) noaTBepkmaeT  MOPEANOJIOKEHHWE O  BO3MOXKHOW  MEpecTpoiike
(GYHKIIMOHATBHBIX MEKIIOTYIIAPHBIX OTHOUIEHUM MO3Ta y MaJIbUMKOB U JEBOYEK B
MIPEAKPU3UCHBIM Itepuoze 7-8 net [6];

2)  1a€T BO3MOXKHOCTb MPEANOJIOKUTh O PA3IMUYHBIX MEXaHU3Max Pa3BUTHS
(GYHKIMOHATBHBIX MEKIOMYIIAPHBIX OTHOIIEHUN MO3Tra Y IEBOUYEK U MaJIbUYHUKOB.

N3 nmuteparypsl [1; 15] n3BeCTHO, YTO AEBOYKM U MAJIBUUKU UMEIOT Pa3INYHbIE
(GyHKIHOHATBHBIE BO3MOXKHOCTH, YTO CBSI3aHO C UX:

- HEUpOOMOJIOTUYECKUMH PA3IUYUSIMH B TEMIIAX W IMOCJIEI0BATEILHOCTH
CO3pEBaHMs MO3ra,

- TIOJIOBBIMH PA3JIMYUAMH B TMOJYIIAPHBIX CTPATErHsIX KOTHUTHBHOMU
JESTEIIbHOCTH.

Bo3MOXHO, Takue pasznuuus  ONPENEN[AIOT  XapakTep  CHeUaln3aluu
noiymapuid U (QyHKIIMOHATBLHON MEXIOIYIIApPHON aCUMMETpPUEH Mo3ra JIeBOUEK U
MaJIBYUKOB 5-6 JET.

Takum 00pa3om, pe3ysIbTaThl KOPPEISAIMOHHOTO aHAu3a OAAPCHHOCTH JeTei
JOIIKOJIBHOTO BO3pacTa TMOATBEPXKAAIOT JaHHble w3 jauteparypel [1; 15] wu,
KOCBEHHBIM 00pa30oM, MNPEANoJaraloT HAJIUYUE Pa3IMYHbIX HEHPOOUOJOTUUECKUX
MEXaHU3MOB pa3BUTHS (DYHKIIMOHAIBHBIX MEXIOIYIIAPHBIX OTHOIICHUNW MO3Ta y
JI€BOYEK U MAJIbYUKOB.
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YK 51-7
MNPOEKTHOE OBYYEHUE B MATEMATHUKE JJISA CTYAEHTOB
CHEIUAJIBHOCTHU «3EMJIEYCTPOMCTBO»
Jlasnemoesa Unveuna Unvoanosna, cmyoenm epynnol 243-1,
Cynmanos /{uac @uoenesuu, npenooasamenb MamemMamuxu,
TAIIOY Yghumckuii konnedsxc cmamucmuxu, uHghopmamuxu u
gvlyucaIUmenvHou mexuuxu, 2. ¥Yga, Pecnyoruxa bawxopmocman

AHHoTaums. JlanHHas paboTa TOCBSIIEHA HCCIECIOBAHUIO BO3MOXXHOCTEH
UCIIOJIb30BaHUs MPOEKTHOTO MOJIX0/1a B Mpoliecce 00ydeHnss MaTeMaTHKe CTYJICHTOB,
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CHCIMATM3UPYIOIUXCST B obmactu  3emiieycTpoiictBa.  PaccmarpuBarorcs
MPEUMYINEeCTBAa HW OCOOCHHOCTH BHEAPCHHS TPOEKTHOW ACATEIBHOCTH IS
MOBBIMICHUST 3(P(EKTUBHOCTH YCBOCHHSI MAaTEMaTHUYCCKUX 3HAHWH UM Pa3BUTHSA
Mpo()eCCHOHATTBHBIX KOMITETCHIIMA Oy IyImmx 3emiieyctpoutenein. Ocoboe BHUMaHUE
yaensercs: (OpMUPOBAHHUIO HABBIKOB MPUMEHEHHSI MAaTEMAaTUUYECKOTO armapara Jjis
pEIICHNS MPAKTHICCKUX 3a7a4, BOSHUKAIOMINX B 36MJICYCTPOUTEITHHOU MPAKTHKE.

KiroueBble cjoBa: TIPOeKTHOEe OOydeHWe, MaTeMaTUKa, CTYACHTHI,
3eMJICy CTPOMCTBO.

B coBpemeHHOM 00pa30BaTEIbHOM IMPOIECCE BAXKHO HE TOJIBKO YCBaMBaTh
TEOPETUYECKHE 3HAHUS, HO U YMETh NPHUMEHATh UX Ha MpakThuke. OCOOEHHO 3TO
aKTyaJbHO Ui CTYACHTOB CIELUUAIBHOCTH «3EMIJICYCTPOMCTBO», IZI€ MaTeMaTHKa
UTpacT KIIYEBYIO pOJIb B pPEIIEHHH NpOo(ecCHOHANbHBIX 3a1ady. OJHUM U3
3¢ (EeKTUBHBIX METOAOB OOYYEHMs, KOTOpPbI IOMOTaeT IOCTUTHYTh ASTON LENH,
ABJIIETCS IPOEKTHOE 00yUYEHHUE.

[IpoekTHOE OOyYe€HHE — 3TO METOMA, MPU KOTOPOM CTYIEHTHI pabOTarOT HaJ
peanbHbIMH MPOEKTaMHU, YTO TO3BOJSET MM CBS3bIBATH TEOPUID C MPAKTUKOM.
JlaHHBI MOAXOJ MOMOraeT yriiyOMTh MOHMMAaHHE MaTepuasa, pa3BUBAET HABBIKH
KOMAaHJTHOM pabOThl U KPUTUYECKOTO MBIIILIICHUS.

CTyaeHTbl UMEIOT BO3MOKHOCTD PEIIATh PEaIbHbIC 3a/1a4H, TAKUE KAK PACUETHI
riomaneii 1 00beMOB 3€MENBHBIX y4acTKOB. Hampumep, NpoeKkT MOXKET BKIIOYATh B
ceOsl pacyeT IUIOIIAAU ONPEICICHHOTO 3E€MEJIbHOr0 HajAena C HCIOJIb30BAHHEM
reoMeTpuueckux (¢GopMysl. DTO HE TOJIBKO IOMOTaeT YCBOUTb MaTepual, HO HU
HOJrOTaBIMBAET K pealbHbIM BbI30BaM B IPOPECCHUH.

[TpoekTbl OOBIYHO BBIMOJHAIOTCS B TpPYIIax, 4YTO pPa3BUBAECT HAaBBIKU
coTpyaHuuecTtBa. PaboTra B KOMaHJE IMOMOTraeT CTyAEHTaM HAay4YUTbCS JEIUTHCS
UJEsIMU, IPUHUMATh COBMECTHBIE PEIICHHSI U HECTH OTBETCTBEHHOCTD 32 PE3YJIbTAT.

Takxe nmpoekTHOe OoOyueHHE IMO3BOJISIET CBS3bIBATh MAaTEMAaTHKy C APYTHMHU
TUCUUIUIMHAMY, TaKUMHM KaK TeoJie3usi U SKOHOMHUKA. JTO JaeT CTyJeHTaM Oolee
MOJIHOE TIPE/ICTABIIEHHUE O CBOEH CMEIMAIIbHOCTU U TIOMOTaeT UM BUAETh B3aUMOCBSI3b
pa3IMYHbBIX 00JIaCTe 3HAHUM.

CryaeHTsl ydarcs aHAJIU3UPOBATH JIaHHBIE, (OPMYJIHPOBATH TUIOTE3bl H
MPOBEPSTH UX B MPOLIECCEe padOThl HAJl MPOEKTaMU. ITO KPUTUUYECKU BaKHBIN HABBIK,
KOTOPBIN IPUTOAUTCS B JIFOOOH MPO(ecCHOHANBHOM 1S TeIbHOCTH.

PaccmoTpum  mpuMepsl  IPOEKTOB  JJII  CTYJIEHTOB  3€MJIEYCTPOMCTBA.
Hampumep, npum pacuere miomaad 3€MEJIbHOIO ydacTKa CTYJIEHThl MOTYT
pa3paboTaTh MPOEKT, B KOTOPOM OHM pPACCUMTHIBAIOT IUIOUIA[b W TEPUMETP
pPa3IMYHBIX YYacTKOB, HCHOJIB3Yysl TeOMeTpuuYeckue (GopMyJibl. ITO MOMOXET UM
Jy4Ile MOHSTh, KaK MPOBOJNUTH KalaCTPOBBIE H3MEPEHMUS.

[Ipy MoOAenMpOBaHMM HCHOJIB30BAHMM 3€MEJIb YYallUecs MOIYT CO3/4aTh
IIPOEKT, B KOTOPOM aHAJIM3HUPYIOT UCIIOIb30BAHNE 3EMENB B ONIPEIEIECHHOM paiiOHEe U
npeajararoT peKOMEHIAIMH 110 ONITUMH3ALMU PaclpeIeICHUs] PECYPCOB.

[Ipn oueHke CTOMMOCTH 3€MEJIbHBIX YYaCTKOB CTYAEHTbl MOTYT HPOBECTH
UCCJIEIOBAHNUE, WCIIONb3YSl CTAaTUCTUYECKME METOABl JUIsl OLIEHKH CTOMMOCTHU
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y4aCTKOB Ha OCHOBE Pa3JIMUHBIX (haKTOPOB, TAKUX KaK PACIOJIOKEHUE W PHIHOYHBIC
TEHJICHIIVH.

[Ipu mpoexkTupoBanuu daHamadTa, CTYAEHTHI MOTYT pa3paboTaTh IUIaH
nasamadTa Uil OMPEIeICHHOTO y9acTKa, BKJIIOYAs PacdyeThl MO BOJOOTBEACHUIO H
3€JICHBIM HACAXKJICHUSM.

[lo Hamemy MHEHHUIO, MPOEKTHOE OOyuYeHUE BIHUSIET Ha Kapbepy. OHO He
TOJBKO YIIIyOJSieT NMOHUMAaHHE MaTepUaloB, HO U Pa3BUBACT HABBIKH, KOTOPHIE
SBJISIIOTCS. BOXHBIMU 11  Oyaylied Kapbepbl. YMeEHHE paboTaTh B KOMaHJIE,
aHaJM3UpPOBaTh MHGOPMAIIMIO U TPEAIaraTh PeIieHuss — 3TO T€ KauecTBa, KOTOPhIE
neHarcs pabdoromarensiMu. CTyACHTBI, MPOIISAIINE 4Yepe3 IPOCKTHOE OOYyUYeHHE,
CTAHOBSATCS 0o0Jiee KOHKYPEHTOCIIOCOOHBIMM HA pPBIHKE TpyJa © JIydlle
MOATOTOBJIEHHI K TPOGECCUOHAIBHOU JIEITEIIbHOCTH.

Takum oOpa3oMm, MPOEKTHOE OOyYCHHE B MaTEeMaTHKe JUIS CTYJICHTOB
3EMJICYCTPOMCTBA — 3TO MHCTPYMEHT, KOTOPBIM MOMOTaET MHTETPUPOBATH TEOPUIO U
MPaKTUKY. DTOT MeTOA 00y4YeHHUs HE TOJBKO JIeJIaeT npoiecc 0ojee yBiIeKaTeIbHbIM,
HO ¥ MOATrOTABJIMBAET CTYIACHTOB K pEAIbHBIM BbI30BaM, C KOTOPBIMU OHH
CTOJIKHYTCS B CBOEH Kapbepe. BHeapeHHe NpOEeKTHOro oO0ydeHusi TpeOyeT oT
npenojaBaresieid KpeaTUBHOCTH M TOTOBHOCTH aJalTUPOBATh YUEOHBIN mpoiiecc, HO
PE3yIbTAThI 3TOTO MOJAX01a ONPABABIBAIOT BCE YCUIIUS.

Cnucok qumepamypuol:
1. IT'opoynosa  H.B.  Ilpoexmnoe  obyuenue  kax  memod  hopmuposanus
npogheccuoHanbHblx KomMnemenyut cmyoeumos. - Becmuux TI'Y, 2017.
2. Kysneyos A.A. MemooOvl u mexuono2uu NpoeKmHo20 00yYeHus 8 vicuiell WKoJe.
Mockea: Hzoamenvcmeo «Haykay, 2018.
3. Kosanvuyx  O.B.  IIlpoexmmnoe  obyuenue Kak cpedcmeo  GopmuposaHus

npogeccuoHanbHblx KomnemeHyuii cmyoenmos. -Hayumnwiti owcypnan «Obpaszosanue u
neoazozuueckue Haykuy, 8 (1), 2020. -C. 22-28.

YK 372.853
TEXHOJIOT'NA CO3JAHUSA U TIPUMEHEHUA
BUPTYAJIBHBIX JIABOPATOPHUI IIJIAT®OPMbBI EFIZIKA
Jessamxun Eseenuti Muxauiniosuu, Kanouoam uzuko-mamemamuieckux Hayx,
ooyeum OI'BOY BO Mockosckuii aguayuouHslil UHCmMumym (HayuoHAaIbHbll
uccredogamenvbckutll yHugsepcumen), 2. Mockea

AHHoOTanusi. B cTaThe mNPOBOAUTCS HCCIEAOBAaHNWE TEXHOJIOTUYECKUX U
METOJUYECKIX aCTIEeKTOB pa3pabOTKH M BHEAPEHHS BUPTYaIbHBIX JIAOOpATOPUH IO
¢u3nke Ha aBTOpCKOW oOpazoBarenbHOUM margopme Efizika. Ocoboe BHUMaHuE
yHIETSETCS COBPEMEHHBIM BEO-TEXHOJOTHSIM CO3/IaHUs JTa0OpaTOpHii, BKIIOYAS
ucnonb3zoBanue HTMLS, JavaScript u cienmanu3upoBaHHbIX OMOIHMOTEK, a TAKKE UX
riyOOKOHM MHTETpaly B CUCTEMY yIpaBiieHus ooyuenrnem Moodle. Ananuzupyrorcs
KOHKpETHBIE MPHUMEPHl pealu3aluu JadopaTOpHbIX padOT, TEXHUYECKUE ACTIEKTHI
unarerpanmn ¢ LMS Moodle, a Takxe mnepcrneKTHBHBIC HAMPABJICHUS Pa3BUTHSA
1udpoBbIX TabOpaTOPUil B COBPEMEHHOM 00pa30BaTEIHLHOM MPOCTPAHCTBE.
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KiawueBble cjoBa: BupryansHele nabopatopuu, 1atdopma Efizika,
HTMLS, JavaScript, Moodle, ¢dusudyeckoe wMomenupoBaHue, IUCTAHIIMOHHOE
o0yueHue, BeO-TeXHOJIOTUH.

B nocnegnue roapl cucteMa €CTECTBEHHOHAYYHOro 0Opa3oBaHMs HpeTeprena
3HAYUTEIbHBIE U3MEHEHUS, CPEIU KOTOPBIX OJHY W3 KIFOYEBBIX POJEH CTaJo Urparhb
BHEJIPEHUE  BUPTYaIbHBIX  Jabopatopuii. Ilog  TepMuHOM  «BUpTyaidbHas
naboparopus» MOHMMAETCS WHTEPAKTHBHAs OHJAlH-aTdopMa, MOJIEIUPYIOIIast
MPOBEJCHUE  pEAlTbHBIX  OKCIEPUMEHTOB W  MO3BOJIAIOMIAA  OOyYarommMcs
OCYUIECTBIISITh HAYYHO-UCCIIEOBATENbCKYIO IEATENLHOCTh B IM(poBoii cpene [1; 2].
JlaHHasi ~ KOHLIENIMS  TPEACTaBISET CcO0OMl  COBPEMEHHYIO  aJbTEPHATHUBY
TPaJAUIIMOHHBIM  JTAOOPATOPHBIM  3aHSATHSAM, TNIPEIOCTaBIsAs MpernoAaBaTessiM U
ydamuMmcad TuOkue u  d(PQPEeKTUBHbIE HHCTPYMEHTBI JUIsI OCBOCHUSI HAayUYHBIX
JTVCUUTLINH.

OcHOBY  BHUPTyaJIbHBIX  JabopaTOpuil  COCTaBISIOT  PEAMCTUYHBIC
KOMIIBIOTEPHBIC CUMYJISIIIUU, B paMKaX KOTOPBIX OOydYaroluecsi MOTYT BBIMOJHSTH
AKCIIEPUMEHTHI, (DUKCUPOBATh HAOJIOACHUS U aHAJIU3UPOBATH MOJIYYECHHBIE JaHHBIE,
UCIIONB3Ysl CINELMAM3UPOBaHHbI LU(poBoii uHTepdelic. Takue mmaTdopmbl
BOCCO3/IAI0T YCIIOBUS peaIbHBIX JIA0OPATOPHBIX padOT, 0OecreurBas HHTEPAKTUBHOE
B3aMMOJICUCTBUE C HAyYHBIMH KOHUEHIMSIMU B KOHTPOJUPYEMON BUPTYaIbHOU
cpene. biaronaps 3ToMy BUpTyanbHblEe Ja0OPATOPUU CITOCOOCTBYIOT POPMUPOBAHUIO
NPAKTUYECKUX HABBIKOB M MO3BOJISIOT MPEOJOJETh Pa3pblB MEKIY TEOPETHUYECKUM
00Oy4eHHEM U €ro MPaKTUYECKUM IIpUMeHeHueM [3; 4].

Hcnonb3oBanue  BUPTYaNbHBIX  JabopaTopuil  CBUACTEIBCTBYET O
KaueCTBEHHOM MpPeoOpa3oBaHUM METOAMKH TMPENoAaBaHUsl €CTECTBEHHBIX HaYK.
Tpanuuuonusie GopMbl TaOOPATOPHBIX 3aHATUMA 3a4aCTYH0 CTAIKHWBAIUCH C TAKUMU
OTpaHUYCHUSIMHU, KaK HEJOCTaTOYHAs MaTepHalbHO-TEXHUYEcKas 0a3a, TpeOoBaHUs
0€30MacHOCTH M OpPraHU3alMOHHBIE CIOXHOCTH. Pa3zButhe HMUGPOBBIX TEXHOJIOTUN
MO3BOJIMJIO MUHUMM3UPOBATh JAHHBIC MPENSTCTBUS, o0ecrneunB 0ojiee NOCTYIHbIN U
aJJan TUBHBIN o0Opa3oBaTeIbHBIM rpoiecc. BupryansHsie JabopaTopuun
COOTBETCTBYIOT aKTyaJbHOW TEHAEHIMU LHU(PpOBHU3ALMU 0Opa3oBaHUs, MNpeiiaras
YHUBEpPCAJIbHOE  pElIeHHe Il  ONTUMM3aUUU  y4eOHO-HCCIIe0BATENbCKON
NesTeIbHOCTH [5; 6].

Apxutektypa mnatdopmsl Efizika noctpoeHa Ha coBpeMEHHBIX BeO-
TEXHOJIOTHSIX, YTO OOECHeurBaeT €€ KpOoCCIIaTPOPMEHHOCTh M JOCTYIHOCTH 0e3
HEOOXOJAMMOCTH YCTAaHOBKH JOTIOJHUTEIHHOTO MPOTPAMMHOTO  0OECTIeUeHUs.
OcHoBy pa3zpabotku coctaBimsitor HTMLS5S wu  JavaScript B codetanum co
CHEIUAIN3UPOBAHHBIME ~ OMONMHMOTEKaMH Il (PU3MUYECKOTO0  MOJCIIMPOBAHUS
paznuyHOi cioxHocTu [7]. g peanuzanuu (pU3MYECKUX MOJEIECH HCIOJIb3YyeTCs
MHOTOYPOBHEBBIN Mmojxon. IIpocTeie MeXaHMYECKHE CUCTEMbI MOACIUPYIOTCS C
MOMOIIbI0 COOCTBEHHBIX AQJITOPUTMOB, pealn3oBaHHBIX Ha JavaScript. boinee
CJIOXKHBIE 3a/lay¥, TAKHE KaK JIEKTPOJAMHAMHUKA WJIM KBAaHTOBBIE MPOLECCHI, TPEOYIOT
UCIIOJIb30BaHUs CIICIIMATN3UPOBAHHBIX OMOJIMOTEK.

Buzyanuzanusi puznueckux MpoLeccOB OCYIIECTBISIETCS ¢ MCIOJb30BaHUEM
HECKOJIbKUX TEXHOJOTMU mnapaienbHo. Oco0oro BHUMaHHUS 3aCiIyKUBAaeT CHUCTEMa
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MOJI30BATEJILCKOTO MHTEpdeiica, MOCTPOCHHAsT HAa KOMIIOHEHTHOM IMOAXO/E C
ucrnoip3oBaHueM React.js. DTO MO3BONSET cO37aBaTh WHTEPAKTHUBHBIC SJIEMEHTHI
yIpaBJIEHUS, KOTOPhIE pEarupyroT Ha JEHCTBUS MOJIb30BATENS B PEAIbHOM BPEMEHH,
obecnieunBast >PPEKT MPUCYTCTBUS U MOJHOTO KOHTPOJIA HaJ HKCIEPUMEHTOM. Bcee
aneMeHThl uHTepdelica pa3paboranbl ¢ ydetoMm mnpuHiunoB UX/Ul-muzaitHa, 9TO
3HAYUTEIBHO CHM)KAET KOTHUTUBHYIO HAarpy3Ky Ha y4alluXxcs.

OmpnuM ©3 KIIOYEBBIX TNpeumyinectB Miargopmel Efizika sBmsercs eé
KOMIUJIEKCHAsI HWHTErpalusi ¢ TOMyJSPHOW CHUCTEMOM yIpaBiieHHs OO0ydyeHHueM
Moodle. DTta uHTerpamus peann3oBaHa HAa HECKOJBKUX YPOBHSX, oOecreyuBas
MOJIHBI  IMKJ B3aUMOJEHCTBUS MEXIY BHUPTyalIbHbIMH JA0OpATOPUAMH U
00pa3oBaTeNbHBIM MPOIECCOM.

Ha ypoBHe kKoHTeHTa 1iaTdgopma MpearaeT BO3MOXXHOCTh YHaKOBKH
naboparopHbix padot B crannaptbie SCORM-nakeTbl, KOTOpbIE MOTYT OBITh JIETKO
3arpyxeHbl B Moodle kak y4yeOHbIE MOIYJHU. DTO MO3BOJISIET MPENOAABATEIISIM
BKJIIOYAaTh BUPTYAJIbHBIE HKCIIEPUMEHTBI B CTPYKTYpy KypCOB, COXpaHssi BCE
MpEUMyIleCTBA  CUCTEMbl  OTCIIEKMBAaHMsS  IIporpecca W pe3yJIbTaToB,
npexycmoTperHsie cranaaptoM SCORM.

B kaudecTBe nmpuMepa MOXKHO NMPUBECTU OJIHY U3 0OJIEEe IBYXCOT BUPTYaJIbHBIX
naboparopuii  mpoekta Efizika —  «Omnpenenenue  ylnenbHOW — TEIJIOTHI
napooOpazoBanus Boab» [8]. IlpencraBnenHass ymabopaTopusi  ONUCHIBAET
HECTAallMOHApHBIE IPOIIECChl, TaKHe Kak HapooOpa3oBaHHE U KOHICHCALUS BOJbI,
paboTas B peXHME peaJlbHOr0 BpeMeHU. /[l 3agaHMsi YHUCIIOBBIX 3HAYCHUN
HAa4aJIbHBIX  [1ApaMETPOB  YCTAHOBKM  HCHOJB3YETCS  MaHENb  yIPABIICHHUS.
BuptyanpHas maGoparopusi ucmoiibdyer TexHosioruto Drag-and-Drop, mo3Bosiss
NEPEMEIIATh ¢ TOMOIIBIO YKAa3aTelsl MBIIIU COCYZ C BOJOUW Ha AJIEKTPOHHBIE BECHI U
oOpaTtHO. VIHTEpaKTUBHBIMH 3JEMEHTAMHU YCTAHOBKH SIBIISIFOTCSI TEPMOMETPHI U
cekyHgomep. [ peanucTUYHOCTH YCTAaHOBKM pa3paldOTaHbl aNrOPUTMBI  AJIA
aHuMauuMu orHs W napa. Jlabopatopusi ympaBisieTcs C MOMOIIbIO HHTYWTHBHO
noHATHBIX KHOMOK «llyck», «Ilayza» u «CoOpoc». JleiicTBUE 3THX KHOIOK
nyOnupyeTrcs ¢ MOMOIIbIO aHAJIOTMYHBIX KHOMOK aHaJOroBOTo cekyHaomepa. Kpome
TOTO MO CCBUIKE, PACIIOJIOKEHHOW B MPABOM BEPXHEM IIPAaBOM YINIy BUPTYaJIbHOU
1a00paTOPUX MOKHO MEPENTH K €€ aHTJIOS3bIYHON BEPCHUU.
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OnpeneneHue yaeanoﬁ TennoTbl NapoobpasoBaHUA BOAbI

MapameTpbl HArPEBATEAS U
KAAOPUMETPA
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Puc. 1. Bupmyanvuas nabopamopus nnamghopmel Efizika
«Onpedenenue yoenbHou menjiomsl NapoooPaA308aHUs B00bLY

3axmouenue. Ilnarpopma Efizika, pazpaboTanHas Ha OCHOBE COBPEMEHHBIX
BEO-TEXHOJIOTUM, MPEJACTaBIICT COO0H MOITHBI MHCTPYMEHT IS TpaHChOpMaIluH
MpaKTU4YeCKOro (¢uizndeckoro ooOpazoBaHusi. CoueTaHwe TOYHOTO (HU3UYECKOTO
MOJICTUPOBaHusA, yA0OHOro wuHTepdelica U TiayOOKOM HMHTErpalud ¢ CHUCTEMOU
Moodle nenaeT ee ULEHHBIM pecypcoM [JIsi 00pa30BaTENIbHBIX YUYPEXKICHUM
paznuyHoro ypoBHs. JlanmpHeliliee pa3BUTHE BUPTYalbHBIX Jabopartopuil TpeOyeT
TECHOTO COTpyJIHUYECTBa (DU3UKOB, METOIUCTOB, CIEIUAINCTOB B 00JacTu
ur(ppoBbIX TEXHOJIOTUI U [1€1aroroB-npaKkTUKOB. Tonbko TaKon
MEXKIUCIUIUTMHAPHBIN TMMOJX0/ TO3BOJIUT CO3/1aTh IMO-HACTOsImEMY 3()QPEKTUBHbBIC
WHCTPYMEHTBI, KOTOPBHIE HE TOJBKO KOMIICHCUPYIOT OTPAHUYCHUS TPALULMOHHOTO
Ja00paTOPHOTO  MPAKTHKyMa, HO HM OTKPOIOT HOBBIC BO3MOXHOCTH  JJIS
HKCIIEPUMEHTAIILHOM JIeATEIbHOCTH B (PM3HMUECKOM 00pa30BaHUMU.
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V]IK 51-74
NPUMEHEHUE BBICHIEM MATEMATUKHU
B COBPEMEHHBIX CUCTEMAX BE3OITACHOCTHA
Jux Enuzasema Huxonaegna, kanoudam ncuxono2uieckux HayxK, OOyeHm,

Mypsuna Inemupa Danunoua, KaHoudam coyuoI02u4ecKux Hayx,
DI'FOY BO bawxkupckuti I'AY, 2. Yga, Pecnybauxka bawkopmocman

AHHoTanms. B cratbe paccCMOTpeHa TEMATHKA Pa3EiOB BBICIIEH MATEMATUKU
U CIOCOOBI WX TMPUMEHEHHs B COBPEMEHHBIX CHCTEMax O€30MacHOCTH, KOTOPBIC
UTpaloT  KIIOYEBYI0 poOJb B  3amMre HHPOpMalMM, KOMMYHHUKalUud U
UHQpacTpyKTyphl. LludpoBble MHCTPYMEHTHI TakKHe KakK, TEXHOJIOTUS HHTEpHETa
BelIeH, TeXHOJIOTUs HU(POBBIX JIBOMHUKOB, OHJIAlH - BUJEOHAOI0IeHUE, OOPTOBOM
OecrpoBOJHONW HMHTEPHET, I'eoJIOKalUs U Apyrue npodeccruoHallbHble MPUKIIATHBIC
IIPOEKTHI TPeOYIOT HEOOXOMMOCTH B MAaTEMAaTHUECKUX MOIX0/aX K 0€30IMacHOCTH U
OTOMY BO3pacTaeT aKTyaJIbHOCTh MAaTEMaTHYECKUX METO/IOB.

KiaroueBbie cioBa: kpuntorpadusi, yBeIndeHHE OOBEMOB JaHHBIX, POCT
KnOepyrpo3, 6€30MacHOCTh KOMMYHUKAIUH, CII0)KHOCTh CUCTEM.

CoBpeMeHHBIE CHCTEMBI 0€30MacHOCTH JKM3HEHHO BaXKHBI IS 3alllUThI
nH(pOpMaMK, KAaHAJIOB CBSI3U U KPUTHUECKOU HHPPACTPYKTYphI. B cBs3H ¢ OBICTpBIM
pa3BUTHEM HU(GPOBLIX TEXHOJIOTUM BO BCEX 00JIACTAX, BOZHHKAET HEOOXOIUMOCTh B
MOCTOSIHHOM COBEPIICHCTBOBAHUU METOJOB 3amuThl MHpopManuu. KoHKpeTHBIE
AJEMEHTHI ITU(POBOTo Mporpecca TpeOYIOT HOBBIX MATEMaTUYECKUX IMOJXO0JI0B JIs
oOecreueHns 6€30MacHOCTH:

1. VYBenmuuenue o0OBEMOB JAaHHBIX: C POCTOM O0BEMOB HWH(MOpPMAIUH,
reHepupyeMoi B UPpOBOM MPOCTPAHCTBE, TpeOyeTcs Oosee ciokHas oOpaboTka u
aHaIN3 JaHHBIX.

2. Poct xubepyrpo3: COBpPEMEHHbBIE CUCTEMBI CTAJKUBAIOTCA C TOCTOSHHO
Pa3BUBAIOIIUMHUCS KHUOEPYrpo3aMH, BKJIOYAs aTakd HYJEBOTO JHSA, (DUIIUHT |
ransomware (pa3HOBHIHOCTh BPEJOHOCHBIX IIPOTPaMM).

3. be3onacHOCTh KOMMYHMKAIIMM: ¢ YBETUYEHHUEM HCIIOJIb30BaHUS 00JIAUYHbIX
TEXHOJIOTUA W MOOWJIBHBIX YCTPOWCTB BO3pacTaeT HEOOXOJUMOCTh B HaJICKHBIX
METO/IaxX MHU(PPOBAHMUSL.

4. Cn0XHOCTh CUCTEM: COBPEMEHHbBIE CUCTEMbI O€30MaCHOCTH YaCTO SBJISIOTCS
MHOTOYPOBHEBBIMH U TPEOYIOT KOMILJIEKCHOTO TTOAX0/1a K 3aIUTe.
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JI71st co3manus HaISKHBIX METO0B IIU(POBaHUS, 3aUTHI U TIEpelavu JaHHBIX
HEeoOXoaMMa BBICIIAs MaTeMaTHKa, BKIIOYAs TakWe paslesibl, KaK TEOpUs YHUCed,
anreOpa, CTaTHCTHKA U TEOPUS BEPOSITHOCTEH. B TaHHOM cTaThe MBI COCPEIOTOUNMCS
Ha KJIIOYEBBIX OO0JACTSIX NMPUMEHEHHs BBICIIEH MAaT€MaTHKH B KOHTEKCTE CHCTEM
0€30MMacHOCTH:

1. Kpunmoepadghus.

Kpuntorpagus — 5310 Hayka o 3ammre HHQOpPMAIMM C TOMOIIBIO
MaTEeMaTUYECKUX METOJ0B. OCHOBHbIE MAaTeMAaTHYECKHE Pa3Jieibl, UCIOIb3yEMbIE B
Kpunrorpaduu, BKIIOYAIOT:

- Teopust ymcen: KiIrOYEBbIE AITOPUTMbI, Takue kKak RSA, ocHOBaHbI Ha
CBOMCTBax MpOCThIX yHcen U (akropusanuu. bezomacHocth RSA ocHoBana Ha
CJIOKHOCTH Pa3JIOKEeHUs OOJIBIINX YUCEN Ha MIPOCThIE MHOXKUTEIH.

RSA — 5310 anroputM acUMMETpUYHOrO IMGPOBAHMS, OCHOBAHHBIM Ha
CJIO’KHOCTH Pa3ioKeHUs1 OOJIBIINX YUCEI Ha MPOCThIE MHOKHUTEH.

Anrebpa: anroput™bl mudposanusi, Takue kak AES (Advanced Encryption
Standard), ucnons3yroT AuHEHHYI anreOpy miis oOpaboTKM JaHHbIX. Hampumep,
omepalMd C BEKTOpaMU M MaTpUllaMd MO3BOJSIOT 3()(PEKTUBHO BBINOJIHATH
mupoBaHue U TemnppoBaHUE.

- DIUIMNTUYECKUE KPHUBBIE: COBPEMEHHBIE METOAbI MIHU(POBAHUS, TaKUE Kak
ECDSA (Elliptic Curve Digital Signature Algorithm), #HCHoap3ylOT CBOMCTBa
AITUNTUYECKUX KPUBBIX JJIS1 CO3/1aHus Oosiee 0€30IacHbIX U OBICTPBIX CUCTEM.

2. Ananusz pucko8 u oyeHka ysa3eumocmeil.

Jlis aHanM3a PHUCKOB M OLEHKU YSI3BUMOCTEM B cHucTeMax Oe30MacHOCTU
UCIIOJIB3YIOTCS] TEOPUSI BEPOSITHOCTEN U CTaTUCTUKA:

- AHanu3 pUCKOB: CTAaTUCTUYECKUE METOABI IIOMOTAOT OLIEHUTh BEPOSTHOCTH
BO3HHKHOBEHUS YIPO3 U UX MOTEHIIMAIBHOE BO3/ICHCTBHE HA CUCTEMBI.

- OOHapyXeHHEe aHOMaJuil: CTaTUCTUYECKHME MOJENIU HCIHOJIb3YIOTCA JUIs
BBISIBJIEHUSI HEOOBIYHOTO MTOBEAEHUS B CETEBOM Tpa(HKe, YTO MO3BOJISET ONEPATUBHO
pearupoBaTh Ha BO3MOKHBIE aTaKH.

3. Cyuatinvie npoyeccwt u ux Mooeu.

- IllymoBble Momenu: B KpuUNTOrpauu 4YacTo HCIHOJB3YeTCs IIyM s
MOBBIIICHHUS] 0€30MacHOCTH MmM(ppoB. Mojenu ciaydalHbIX MPOLIECCOB MOMOTaOT
aHAJIM3UPOBATh YCTOMYMBOCTH IIU(POB K aTakam.

- MapkoBckue Lenu: 3TH MOJEIM MOTYT HCIHOJIb30BaThCSA JUISl OIHUCAHMS
COCTOSIHUSI CUCTEM O€30MaCHOCTH M MPOTHO3MPOBAHUS MX MOBEACHHS B Pa3iIMUHBIX
CLEHapUSIX.

4. 3awuma 0anHvIX U 6€30NACHOCb Cemell.

- ANTOpUTMBI  XelIMpoBaHUs: Xew-QyHKUMH, Takue kak SHA-256,
OCHOBAaHbI Ha CJIOXHBIX MaTEMAaTUYECKUX TPEOOPA30BAHUAX, KOTOPbIE 00ECIICUUBAIOT
[EJIOCTHOCTh JTAHHBIX.

- CereBble MPOTOKOJIBI: MATEMAaTHUYECKHE MOJIETU OMOTaI0T pa3paboTaTh
IIPOTOKOJBI, KOTOpBIE 3AIIMIIAIOT JAaHHBIE NPH NEepenade Mo CceTu (Hampumep,
SSL/TLS) (puc.1)
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3apaua:

Mycre p=11p=11 1 q=13g=13. Haiaure
OTKPBLITHIEC U JAKPLITLIC KAIOWUN ANA CUCTeMbI
RSA.

Pewenue

1 Boiuncnernmne moaynna n:
N=pxq=11%13=143n=pxq=11%13=143

e
$(n):
PN =(p-1)q-1)=10=12=120¢(n)=(p~1)(q
1N=10%x12=120

3 BuiGOp OTKPBLITOro KAOUa e:

Buiuncnenue dyrxkumn didnepa $(n)

BLIGUPaAEM NPOCTOe YUCAO ee. KOTOPOe

B3aMMHO NPOcTo ¢ $(N)P(n). NycT, e=7e=7

Boiumcnernuve 2aKkpsiToro knwoua d
HY>6XHO HaATK Takoe dd, UTO BLINONHASTCAR
ycnoeue:
ed=1mod $(n)ed=1modd(n)
MICNOoNbays paciumperHbiii anropuTm
Eexnnapa, Haxoavm dd:
7d+120k=17d+120k=1
Pewan ypasHeHue, nonyuaem d=103d=103.
Taxkum O6PaZOM, OTKPMI TR KAOW
(ne)=(143.7)(n.e)=(143.7). a 3axkpuITLlii KNo9

anava:
Vicnonssyn metoa KeagparvuHbiX OCTaTkos ¢
HavanbHbLIM 3HauveHnem x0=5x0=5 n
moaynem m=17m=17, HakguTe Nepesle NAaTe
3HAUEHWI NOCNLAOBATENLHOCTH,
Pewewnue:
DOpMynia MEeTOAA KBAAPATUMHBIX OCTATKOB
BbLIFNAANT CheayowmMM O6pasom:
xi+1=xi2Zmod mxi+1=xi2modm
Haunem esiuncnenns:
1 x1=52mod 17=25mod 17=8x1=
52mod17=25mod17=8
2 x2=82mod 17=64mod 17=13x2=
82mod17=64mod17=13
3 x3=132mod 17=169mod 17=16x3=
132mod17=169mod17=16
4, x4=162mod 17=256mod 17=1x4=
162mod17=256mod17=1
S. x5=12mod 17=1mod 17=1x5=
12modi17=1mod17=1
Takum OBPazOM, NEPEBLIE NATL IHAYEHWIA

d=103d=103. nocneaoBarensHocTu 6yayr: 5. 8, 13, 16, 1.

Pucynox 1. Metoas! anroputma RSA 1 kBagpaTHUHBIX OCTAaTKOB.

[IpoBeneHHBI aHAIW3 pa3AeioB BbICIICH MaTEMaTUKU B COBPEMEHHBIX
cucTeMax 0e30IMacHOCTH, KOTOPhIE UTPAIOT KIOYEBYIO POJIb B 3alIUTEe MH(POpMAITUH,
KOMMYHHMKAIMI 1 H”HQPACTPYKTYPHI MO3BOISAET CAEIATh CIACAYIOIUE BHIBOIBI:

1. [IlpumeHeHwe BbICHIEH MaTEeMaTUKA B COBPEMEHHBIX CHCTEMax
0€30ITaCHOCTH SIBJISICTCS HEOTHhEMIIEMOM YacThIO 3aIUThI HH(POPMAITUH.

2. Brpicmias marteMaruka MNpPEeAOCTABISIET MHCTPYMEHTHI ISl 3(P(HEKTUBHOTO
aHanu3a OOJBIIMX JIaHHBIX, YTO KPUTUYECKU BaXKHO JJISI BBISIBICHUS YIPO3 HU
AHOMAJINH.

3. MaTtemaTu4eckue MOJEIN U aJITOPUTMBI MOMOTAIOT pa3padaThiBaTh HOBbHIE
METOABI 3aIIUTHI, KOTOPbIE MOTYT aJAllTUPOBATHCS K U3MEHECHUSAM B ITOBEACHUU
3JI0YMBILIJICHHUKOB.

4. Paspabotka >(P¢eKTUBHBIX CHUCTEM OE30MaCHOCTH, OCHOBAaHHBIX Ha
MAaTEMATUYECKUX MOJICNISAX, CTAHOBUTCS HE TOJIBKO TEXHUYECKOM 3ajjadyei, HO |
BOIIpOCOM DKOHOMHYECKOU OE30IMaCHOCTH.

5. C pa3BUTHEM TEXHOJOTHMA W YBEIMYCHHEM YIPO3 HEOOXOJIUMOCTh B
MaTeMaTHYECKUX MOJX0JaX K 0€30macHOCTH OyJeT TOJbKO BO3pacTaTh, YTO ACIACT
U3YUYEHHE ITUX METOJ0B OCOOCHHO aKTyaIbHBIM.
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NnepCcneKmugbl  yKpenieHus 300p08bsi WKOIbHUKOE U Neodazo2o8 6 00pazoeameibHOM
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11. Apcnanbexosa, C.A. Hcnonv3osanue  NpukiaoOHubIX  NPOSPAMM  KAK
cocmasnaruas yugposuzayuu oopazosanus / C. A. Apcranbexosa, @. H. I'annamos, 3. D.
Myp3una // Koncmpyuposanue cmpame2udeckux HpUOpUmemos pazeumusi 00pa308aHus.
Kak omeem Ha 6b13068bl mpemve2o muicauenemus: Mamepuanwl I Bcepoccutickou HayuHo-
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YK 37.03
PABBUTUE KPUTHYECKOI'O MBIIIJIEHUS 1 HABBIKOB XXI BEKA
JImumpuesa Enuzasema Koncmanmurnosna,
npenodasamens I'AIIOY Yumckuii konnedxre cmamucmuku, UHGOpMamuKku u
sbluucIumenvHol mexnuxu, 2. Yea, Pecnyoruxka bawxopmocman

AnHoOTanusi. B coBpeMeHHOM Mupe, rae nHpopMalus CTAHOBUTCS Bce Oojiee
JOCTYITHOM, a TEXHOJIOTMH Pa3BUBAIOTCS C HEBEPOSTHON CKOPOCTBIO, ITEPEL] CUCTEMOU
cpennero mnpodeccuoHanbHoro o6pazoanusi (CIIO) crowt BakHas 3agada:
MOJIFTOTOBUThH CTYACHTOB K JKU3HU W pabOTE€ B YCIOBUAX MOCTOSIHHBIX W3MEHEHMH.
KirroueBbIMH 3JIEMEHTAMHM TaKOW MOJATOTOBKH SIBIIIFOTCSI Pa3BUTHE KPUTHUYECKOIO
MBINUICHUS ¥ (QopMupoBaHUE HaBBIKOB XXI Beka. OTH KOMIETEHIIUU TO3BOJIST
CTyJIEHTaM HE TOJIbKO aJalTHUPOBAaTbCd K HOBBIM BbI30BaM, HO W AaKTHUBHO
y4acTBOBATh B CO3JaHUU MHHOBALMOHHBIX PEILICHUN.

KuaroueBsbie ciaoBa: reiimudukaius B oopasoBaHuu, meto «llepeBEpHyThIil
kiacc», merof, «lllecth MU MBILIIEHUS», POJIb UCKYCCTBEHHOTO HMHTEIJIEKTa B
0o0yuyeHuH JJ1s TIpenoaBaTers.
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CoBpemenHblii  mMup TpeOyer oT BbeInyckHHMKOB CIIO He  TOJBKO
npo(ecCHOHANBHBIX 3HAaHWW, HO U YHUBEPCAIbHBIX HABBIKOB, KOTOPbIE MMOMOTYT UM
OBITh yCIIEITHBIMU B J1100011 cepe. Cpen TaKuX HaBHIKOB MOYKHO BBIJCIUTH:

1. Kpumuueckoe muluiienue — CHOCOOHOCTh AHAJIU3UPOBATh HH(MOPMALHMIO,
OLICHUBATh €€ JOCTOBEPHOCTh U MPUHUMATh OOOCHOBAHHBIE PELICHUS.

2. Kpeamusnocmb — yMeHUE HAXOJUTh HECTAaHAAPTHBIE PEIICHHS U MBICIUTH
3a MpejenamMu madIoHOB.

3. Kommynukayus — >QQPEeKTUBHOE B3aMMOJIEUCTBHE C JIPYTUMHU JIOAbMH,
yMeHue padoTaTh B KOMaHJI€ U JIOHOCUThH CBOU UJIEH.

4. lugpposas epamomHocms — TMOHUMAHUE W HCIOJIb30BAHUE COBPEMEHHBIX
TEXHOJIOTUH,  BKJIIOYas  MCKYCCTBEHHBIH  WHTe/UIeKT  (mamee  WMH), B
npoeccuoHaNbHOM NESITEIbHOCTH.

5. Camoobyuyenue — cHOCOOHOCTh CAMOCTOSITENILHO OCBAWBATh HOBbIE 3HAHUS U
HAaBBIKH B YCJIOBHUSX OBICTPO MEHSIOIIETOCS MUpA.

Pa3BuTue 3THMX HABBIKOB TpeOYyeT HMCIOJb30BAHHS COBPEMEHHBIX METOIUK U
TEXHUK, KOTOpPbIE HE TOJBKO MEpPEeAaroT 3HAHMS, HO U (OPMUPYIOT Yy CTYIECHTOB
CIIOCOOHOCTh CaAMOCTOSITEJIbHO MBICIUTh, AHAIU3UPOBATh U MIPUMEHSATH MOIyUYEHHbBIE
3HaHUS Ha mpakTuke. PaccmorpuMm Hambosnee 3PQPeKTHBHBIE MOAXOMBI, KOTOPHIE
MOKHO HCII0JIb30BaTh B MIPENOIaBaHUM, C IPUMEPAMU U METOJIMYECKUMH IPUEMAMH.

1. IIpoexmmnoe obyuenue

[TpoexkTHOE OOyueHHE — 3TO METOJ, IPU KOTOPOM CTYIEHTHI pabOTaroT Haj
peaJIbHBIMU WM OJIM3KUMHU K PEAIbHOCTH IPOEKTaMH, pellas KOHKPETHbBIE 3a/layM.
OTOT MOAXOJ pa3BUBAET HE TOJBKO MPO(ecCHOHAIbHBIE HABbIKU, HO U KPUTHYECKOE
MBIILIEHUE, KPEaTUBHOCTh, YMEHHUE pad0TaTh B KOMaH/IE U YIIPaBISITh BPEMEHEM.

[Ipumepsl 1 METOTUYECKHE TIPUEMBI:

- Pa3pabotka BeO-npunoxenus. CTyI€HTbl MOTYT CO3/1aTh MOJIHOLEHHOE
BEO-NIPUIJIOKEHHE, HANPUMEP, WMHTEPHET-MarasuH Wik miaathopMmy Ui OHJIAMH-
oOydeHusi. DTO BKJIIOYAeT B ce0s NPOEKTUPOBAHHWE Oa3bl [aHHBIX, HAIMCAaHUE
backend-kona, co3nanue untepdeiica 1 TECTUPOBAHUE.

- Pa3paboTka moOunpHOTO mnpuioxeHus. Hanpumep, npusnoxkenue s
y4eTa JUYHbIX (DMHAHCOB WM TpeKkepa MpuBblYeK. CTYJEHThI MOTYT HMCIOJb30BATh
nonyJisipHele pperiMBopkH, Takue kak Flutter unu React Native.

- Komannueiii  npoekt. CryneHtsl Jnenstcs Ha poau  (frontend-
paspabotuuk, backend-pa3paboTunk, TECTUPOBIIUK, MEHEKED MPOCKTA) U pabOTAIOT
HaJ OJHUM TMPOEKTOM, YTO Pa3BHUBAET HABBIKM KOMAHJHON pabOTHI M YIpaBJICHUS
IIPOEKTaMHU.

- MexaucunrHapHsle npoekTel. Hanpumep, crynentsl [T-HanpaBnenus
MOTYT CO3/1aTh MPUJIOXKEHHUE AJI ydeTa TOBapOB Ha CKJaje, OObEIMHUB 3HAHUS IO
IPOrpaMMHUPOBAHUIO, 0a3aM JAHHBIX U IKOHOMUKE.

- Oran peduekcun. [locie 3aBepiieHUs TPOEKTa BaXXHO OOCYIAUTH C
CTYJIEHTaMHU, YTO MOJYYUIIOCh, @ YTO MOKHO YJYYIIUTh. JTO Pa3BUBAET CAMOAHAJINU3
U KPUTUYECKOE MBIIIICHUE.

2. Ilpobremno-opuenmuposannoe obyuenue (PBL)
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PBL — 310 nonxon, mpu KOTOPOM CTYJIEHTBI y4aTCsl YEPE3 PEIICHUE PEaTIbHBIX
mpobsemM. OH CTUMYJIHPYET CaMOCTOSITEIbHBINA TTOUCK HH(POPMAIIUN, aHAIH3 TAHHBIX
Y IpUHATHE pereHuit [1].

[IpuMepbl U1 METOANYECKUE IPUEMBI:

- Keicel n3 peanbHOM mpakTuku. Hampumep, CTyIeHTBI MEIMIIMHCKOTO
KOJUIE/IP)Ka MOTYT pa30uparh Cilydad U3 NPAKTUKHA Bpadeil, aHAIU3UPYsl CHUMIITOMBI,
CTaBsl IMarHo3 U Ipeaiaras JeYeHue.

- Ontummzanus kona. CTyneHTHl MojdydaroT 3ajnady: «Bam kox padotaer
MeuieHHO. HaliauTe y3Kkue Mecta U IpeJijIosKUTE CIIOCOObI ONITUMU3AIUNY.

- Kubepb6e3zonacHocTh. MOXKHO MOCTaBUTH Mepe]; 00ydyaeMbIMU CIEAYIONIYIO
3amady: «Bam cepBep moxBeprcs artake. IIpoaHanusupyiiTe BapuaHTbl, HAUAUTE
ySI3BUMOCTH U MPEAJIOKHUTE CIIOCOOBI 3aIUTHD.

- Pa3pabotka anroputma. CTyIE€HTBI MOTYT pellaTh 3aJadd, CBS3aHHBIC C
aNropuTMamMM, B YAaCTHOCTU Takyro: «PaspabGoraiite anroputM s IOHUCKA
KpaTyauiiero myT B rpadey.

- IloctranoBka mpoOJeMHBIX BOMPOCOB. BMECTO TOTO UTOOBI JaBaTh TOTOBBIC
OTBETHI, IPENOAABATEND 3a1A€T BOIPOCHI, KOTOPBIE HAIIPABJISIOT CTYIEHTOB Ha ITOMCK
pemienus. OauH W3 BapuaHTOB Noao0HOro: «Kakue (akTtopsl MOTYT MOBIUATH Ha
3(PEKTUBHOCTD ATOTO MpoIecca?y

- Pabora B manbix rpynmax. CTyaeHThl 0OCYyXIarOT MpoOjeMy, AENATCs
UACSIMU U TPUXOAIT K OOIIEMYy pEIICHHI0, YTO Pa3BUBAET MCCIEIOBATEIbCKU-
KOMMYHUKATHBHBIEC HABBIKH.

3. Ucnonvzosanue ketic-memooa

Keiic-Meron npennonaraeT aHajau3 KOHKPETHBIX CUTyalui (KEeCOB), KOTOPbIE
MOJICTIUPYIOT peajbHbie MPOPECCHOHANbHBIE 3aJadd. JTOT METOJ pa3BUBaAET
AHAJIMTUYECKOE MBIIIJICHUE, YMEHHE apTyMEHTUPOBATh U PUHUMATH PELICHUS.

[IpuMepbl U METOANYECKUE IPUEMBI:

- Keiicet ¢ HeomHO3HauHbIMK pemeHussMu. Hampumep, cTyaeHTbI
IOPUMYECKOTO KOJIEIKa MOTYT pa3OupaTh CyJieOHbIe Jena, i€ HET OJAHO3HAYHOIO
OTBETA, U NIPEUIaraTb CBOM BaAPUAHTHI PEIICHUSI.

- Keiic mo ynpaBienuto mpoektoM. Jlisi pemeHnss CTaBUTCS CIEAyoIas
3amava: «Bam npoekT BbIlIeN 3a paMKu OropkeTa U cpokoB. UTo Bbl OyieTe Aenatb?»

- Keiic mo xubepbeszonacnoctu. [locraBnena nepen CTyJeHTaMH 3ajaya:
«Barma komnaHnus noTepsijia JaHHbIe KIMeHTOB. KakoBbI Baiu 1eiCTBUA?)

- Keiic mo paspaborke I10. M0XHO TPENJIOKUTH CIEAYIONIYIO 3a7ady:
«Bame mpunoxenue He paboTaeT Ha HEKOTOPBIX ycTpoiicTBax. Kak Bbl Oynere
HCKaTh M YCTPAHATH MPoOsIeMy ?»

- Ponesbie urpel. CTyIeHTHI MOTYT B3SITh Ha C€0s1 PO yYaCTHUKOB Ketica
(Hanpumep, MeHeKepa, KIUMEHTa, WHXKEHepa) W O0OCYXKIaTh MpoOJIeMy C pa3HBIX
TOYEK 3PEHHUS.

- Ortan npe3eHtauuu pemeHuid. I[locne aHanmu3a keiica CTYIEHTHI
MPEACTABIISIOT CBOU PEIICHUS, YTO Pa3BUBAET HABBIKM MyOJIMYHBIX BBICTYIUICHUN U
apryMEHTAI1H.

4. letimugpuxayus
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['eiimudukanys — 370 BHEIPEHUE 3JIEMEHTOB UTPbl B yueOHbIN mporecc. OHa
MOBBIIIAET MOTHBAIMIO CTYJICHTOB U JIeTIaeT 00y4deHue 6oJiee yBIEKaTEIbHBIM.

[Ipumepsl 1 METOIUYECKHE PUEMHI [ 3 ]:

- OOpasoBaTenbHble KBECThl. HanpuMep, CTyI€HTBl MOTYT MPOMTH KBECT,
i€ KaXKJbIi 3Tal — 3TO PEIICHUE 3a/1a4d, CBSI3aHHOU ¢ uX npodeccueil.

- PeiitunroBeie cucremsl. IlpemnomaBaTenb MOXKET BBECTH Oauibl 3a
BBITIOJITHCHUE 3a/JaHHM, KOTOPBIC CTYJCHTHI MOTYT OOMEHHMBAaTh Ha «OOHYCHI»
(Hanpumep, AOMOJHUTENbHBIE 0AIJIbl HA DK3aMEHE).

- Cumynstopel U TpeHaxepbl. Hampumep, ucnosibzoBaHue miaTdopm,
takux kak CodeCombat unu CodinGame, rjie CTyA€HTBI MUIITYT KO, YTOOBI IPOUTH
YPOBHHU UTPBHI.

5. Pegpnexcus u oopamuas cenzw

Pednekcust — 310 mporiecc OCMBICIIEHUS CBOUX JCHCTBUM, KOTOPBIM MOMOTaeT
CTYyJICHTaM TOHSATh, YTO OHH CIICTIAIH MPABUIIBLHO, a YTO MOXKHO YIydrmuTh. OOpaTHas
CBSI3b OT TMPEMNOAaBaTeIIsI U OJHOTPYIIITHUKOB TAKKE UTPACT BAXKHYIO POJIb B Pa3BUTHU
HAaBBIKOB.

[Tpumeps! 1 METOTUYECKHE IPUEMBI:

- PeduexcuBubie nHeBHUKH. CTYIEHTHI MOTYT BECTH [HCBHHKH, TJIC
3aMUCHIBAIOT CBOM MBICIIU O MPOJICITAHHOMN paboTe, TPYIHOCTIX U yCIeXax.

- «/IBe 3Be3nmpl W moxemanue». [locie BBIMOTHEHUS 3aMaHUS CTYACHTHI
JAI0T IPYT APYTY OOpaTHYIO CBSI3b: OTMEUAIOT JIBA MOJOKUTEIBHBIX MOMEHTA U OJTHO
no)KeJIaHue Ha Oy TyIiee.

- OO6cyxaenue B Kpyry. B KoHIle 3aHSTHS CTYIEHTHI Caiiarcs B KpPyr U
JEJSTCS CBOMMHU  BIEYATIICHUSMH, YTO PAa3BUBACT HABBIKM KOMMYHHUKAllUU W
caMoaHaJIn3a.

6. Memoo «llepeseprymoco knacca»

[lpu peanmuzanmu OaHHOTO TMOAXOJA CTYACHTHI CAMOCTOSITENIBHO H3Y4aloT
TEOPETUYECKHI MaTeprai JoMa (HampuMep, ¢ TOMOIIBI0 BUACOYPOKOB UJIH CTATEH ),
a Ha 3aHATHA OTPAOATHIBAIOT MPAKTHUYECKHE HABBIKH. JTO TO3BOJSAET YACIUTH
OOJIBITIC BPEMEHHU aKTUBHOM pabOTE M pa3BUTHIO KPUTUUYECKOTO MBITIUICHHUS.

[IpuMepbl 1 METOAMYECKHE PUEMBI YKa3aHHOTO noaxoxa [2]:

- Buneoneknuun ©w  WMHTEpaKTUBHBIE Marepuanbl. [IpemomaBaTenb
3aMKMCBhIBACT KOPOTKHE BUCO WM CO3/1aeT MHTEPAKTUBHBIC TPE3CHTAIIUU, KOTOPHIC
CTYJICHTBI U3y4arOT Mepe]] 3aHITHEM.

- [IpakTuueckne 3amaHus Ha 3aHATUW. Hampumep, CTyI€HTBI MOTYT
pemarh 3aaaud, OOCYXIaTh KEWChl WM padoTaTh HAJ MPOEKTAMH, HUCIOJIb3YS
V3y4YECHHBIM MaTepHUal.

- IIpoBepka noHuManusd. B Hauase 3aHATHS NOpenogaBaTelb MOMKET
MIPOBECTH KOPOTKUU OMPOC WU TECT, YTOOBI yOEIUTHCS, YTO CTYIAEHTHI yCBOWIA
MaTepual.

7. Memoo «Illecmo winan motuinenusy 06apoa de bono

DTOT METOJ TIOMOTaeT pa3BHBATh KPEATHUBHOC M KPUTHYECKOE MBIIIJICHUE,
paccmarpuBas MpoOJeMy ¢ pas3HbIX TOYeK 3peHus. Kaxmas «uuiimna» mpeacTaBisieT
OTIpEICIICHHBIA ATall MBIIIJICHUS: (DAKThI, SMOITUU, KPUTHKA, OIITHMH3M, TBOPYECTBO
U YIIPaBJICHHE TIPOIECCOM.
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[IpuMepbl 1 METOANYECKHUE IPUEMBI:

- Pabora B rpymmax. Kaxnas rpynma «HajaeBaeT» OJHY W3 LU H
aHAJIU3UPYET MPOOJIEMY C COOTBETCTBYIOLIEH TOUKH 3PEHHUS.

- OO6cyxaenue pesyabraToB. Ilociie aHann3a rpyniel IPeACTABIAIOT CBOU
BBIBOJIbI, YTO MO3BOJISIET YBUAETH MPOOJIEMY C pa3HbIX CTOPOH.

- [Ipumenenue B npoektax. Hanpumep, npu pa3paboTke HOBOTO MPOAYKTa
CTYIEHTBl MOTYT HCIOJIb30BaTh 3TOT METOJ, YTOOBI Yy4YeCTh BCE AaCMEKTHI: OT
TEXHUYECKHUX J10 SMOIMOHAIbHBIX.

["oBops 0 ponu uckyccTBeHHOTO uHTeiekta (UMW), cnegyer otMeTuTh, 4TO OH
CTAaHOBUTCS BCE 0oJjiee 3HAYMMBIM HMHCTPYMEHTOM B 00Opa3oBaHMHM, OCOOCHHO B
KOHTEKCTE TMOJATOTOBKHA 3aHATHI. Ero BO3MOXHOCTM IIO3BOJISIIOT HE TOJIBKO
ONTHUMHU3UPOBaTh  Mpoliecc  OOydeHus, HO M  cAenatb  ero  Ooiee
NepCoOHAIM3UPOBaHHBIM U 3 dexTuBHBIM. PaccMoTpuM noapoOuee, kak U moxer
OBITh HCIIOJB30BAaH B 00Opa30BaTENbHOM MPAKTUKE W KAaKWE acCleKThl BaXHO
YUYUTBIBATH IIPU €T0 BHEAPEHNH [4].

8. Amnanuz 6onvuwux 00bemMo8 OAHHLIX U CO30AHUE NEePCOHANUIUPOBAHHBIX
VUEOHbIX Mamepuaios

CoBpeMeHHbIE 00pa3oBaTenbHble MIaTPOpMbl, ocHameHHble UM, crnocoOHBI
aHAJIM3UPOBATh JTaHHBIE O YCHEBAEMOCTH CTYAEHTOB, UX MPEANOYTCHHUSIX U CTHIIAX
oOyuenusi. Ha  ocHoBe »o3toii  uHopmaumm WM mMoxker  co3maBath
NEpCOHAIM3UPOBAaHHbBIE ~ Y4YeOHbIE  MaTepuajbl,  KOTOPbIE  COOTBETCTBYIOT
MHIMBUIyAJIbHBIM TOTPEOHOCTAM Kakaoro cryjaeHta. Hampumep, eciam cucrema
OOHapyKHUBAET, YTO CTYJEHT MCIBITHIBAET TPYIHOCTU C ONPEICICHHON TEMOMW, OHa
MOXET  NPEUIOKHUTh  JOMOJHUTEIbHbIE  YNPAXHEHHS  WUIM  OOBSICHEHMS,
aJIalITHPOBAHHBIE TOJI €T0 YPOBEHb NOHMMaHUSA. DTO MO3BOJSIET ceiaaTh 00ydeHue
OoJee TMOKMM M OPUEHTUPOBAHHBIM Ha PE3yJIbTaT.

9.  Asmomamuzayusi pymuHHbIX 34044

[IpenonaBarenn dYacto TpaTAT 3HAYUTENBHOE KOJUYECTBO BPEMEHH Ha
BBINIOJIHEHWE PYTUHHBIX 3a/lay, TaKUMX KaK TMpPOBEpPKAa 3aJlaHuid, COCTaBIICHHUE
pacniucaHuil uiau ydeTt ycmneBaemoctd. MM mMoxer B3aTh Ha ceOs 3TH (yHKIIHH,
0CBOOOK/1asi BpeMsl MeAaroroB s 0oJjiee TBOPUYECKOW U COJIepKaTebHOU pabOTHI.
Hanpumep, cucrtemsl Ha ocHoBe I MOryT aBTOMaTH4eCKr NPOBEPSTH TECTHI, 3CCE U
Jake MPaKTUYECKHE 3a/laHusl, IPEIOCTaBsAse NOAPOOHYI0 OOpaTHYIO CBSI3b. JTO HE
TOJIKO YCKOPSIET MPOLIECC, HO U CHUKAET BEPOSTHOCTD YEJIOBEUECKON OIIMOKH.

10. Co3zoanue uHmepakmueHviX CUMYIAYUL U MPEHANHCEPOS

MU no3BosisieT co3/1aBaTh MHTEPAKTUBHBIE CUMYJISILIMM U TPEHAXKEPHI, KOTOPBIE
MOMOTalOT CTyJEeHTaM OTpadaTbiBaTh MNPAKTUYECKUE HABBIKM B 0€30MacHON U
KOHTpoJimpyemon cpeae. Hanmpumep, B memaunuackom oOpaszoBanmu MU moxer
WCIIOJIB30BaThCA JUISl CO3/IaHMSI BUPTYAJIbHBIX NALUEHTOB, C KOTOPBIMH CTYAEHTHI
MOTYT B3aUMOJICMCTBOBaTh, OTpabaThIBasi TUArHOCTUKY U JieueHHe. B TexHuueckux
CHEHUATBHOCTSIX CUMYJSTOPHl Ha ocHOBe MU mo3BOJSIOT MOAENMPOBAThH CIIOXKHbBIE
OpoLeCcChl, TaKWe KaK yIOpaBieHUE TMPOW3BOJCTBEHHBIMH  JIMHUAMH WU
IpOrpaMMHUpPOBaHKHE POOOTOB.

11. Ucnonvzosanue UU cmyoenmamu: ocmulCieHHbII NOOX0O
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Baxno mnomuepkHytb, uto WM — 3TO0 HMHCTpyMEHT, a HE 3aMeEHa
CaMOCTOSITENIbHOTO MBIIUICHHS. 3ajladya TMpenojaBaTesisi — Hay4YuTh CTYACHTOB
ncnosib3oBath MM OCMBICIEHHO, @ HE MOPOCTO KONMUPOBATH TOTOBBIE PEIICHUS.
Hanpumep, ctynentslt mMoryT npumensts UMW ans moucka mHpopmanuu, aHamn3a
JAHHBIX WJIA TEHEPAIMW HWJI€W, HO OHHU JIOJDKHBI YMEThb KPUTHYECKH OLICHHWBATH
MOJy4YEHHbIE pe3ybraThl. [IpenomaBareny MOryT mIpOBOAUTH 3aHATHS, HA KOTOPBIX
CTYJAEHTBl y4daTCd 3aJaBaTh NpaBwiIbHbIE Bomnpocbkl MU, wmHTEpmpeTnpoBaTth €ro
OTBETHI U AJANITUPOBATH UX MOJ KOHKPETHBIC 3a/1a4H.

12. Imuueckue acnekmul ucnovzosanus MU

[Ipu BHempenun WM B 00pa3oBaTeNbHBIM MPOIECC BaXXHO YUYUTHIBATH
THYeCKHue acreKkThl. CTyAEHThI JOKHBI MOHUMATh, uTo UM — 310 He aGCOMOTHBIN
ABTOPUTET, a MHCTPYMEHT, KOTOPHIH MOXKET OImMOAThCS WM BbIAaBaTh HEIOJIHBIC
nanueie. [IpenonaBarenu HOMKHBI 00y4aTh CTYJIEHTOB KPUTUYECKOMY MBIIUICHHUIO,
yToOBl OHM MOIVIM pacno3HaBath orpanuueHuss MW u  ucnons3oBaTh  €ro
OTBETCTBEHHO.

Paseutne xpurnueckoro meinuieHus U HaBbIKOB XXI Beka B cucrteme CIIO —
ATO HEOOXOJIWMOCTh, MPOJUKTOBAHHAS COBPEMEHHBbIMU peanusiMu. Vcrmosib3oBaHMe
MEepPEeOBbIX ~ METOAMK, TaKMX Kak MpPOEKTHOe  o0yuyeHue, MpoOJeMHO-
OpPUEHTHUPOBAHHBIN MOJIX0 U reUMHUPUKALINS, TO3BOJIIET 3PPHEKTUBHO (HOPMHUPOBATH
Yy CTYJAEHTOB KJIFOUEBbIE KOMIICTEHIIUU.

HckyccTBEeHHBI HMHTEIJIEKT OTKPHIBAET HOBBIE TOPU3OHTHI B 00pa30oBaHUM,
nenas Tmporecc o00yueHuss Oosiee MEPCOHATM3UPOBAHHBIM, A(PPEKTUBHBIM U
UHTEPAKTUBHBIM. OIHAKO €0 MCIOJb30BaHUE TPEOYET OCMBICIEHHOTO MOIX0/1a KaK
CO CTOPOHBI IPETNOAABATENEHN, TAK U CO CTOPOHBI CTYAEHTOB. TOJIBKO B 3TOM Clly4yae
NN craner HACTOSIIIMM TOMOITHUKOM B TOJATOTOBKE KOHKYPEHTOCIOCOOHBIX U
aJanTUBHBIX CHEHHAINCTOB I COBPEMEHHOTO MHpA. 3ajada MpernojaBaTens —
CO3JaTh YCJIOBUSA, B KOTOPBIX CTYJEHTBHI CMOTYT HE TOJIbKO MOJYy4aTh 3HAHUSA, HO U
YUYUTHCSI MPUMEHSTh WX B PEAIbHOW JKU3HHU, OCTABASICh AKTUBHBIMU W KPUTHUYECKU
MBICJISIIMMHA YYACTHUKAMHU COBPEMEHHOI'O MUpA.

Takum 00pa3om, coueTaHue TPAAUIIMOHHBIX U MHHOBAIIMOHHBIX MOJXOJOB B
npenogaBann  CIIO  mo3BonsieT MOArOTOBUTH  CTYJEHTOB K  yCHEHIHOM
poheCCUOHAIBHOM JIESITEILHOCTH M )KMU3HU B YCIOBUSIX LIUGPOBOM AMOXH.

Cnucox numepamypol:
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YK 372.851
COBPEMEHHBIE ITOJAXOAbI K OPTAHU3AIIUUA ®OPMUPOBAHUSA
MATEMATHYECKHUX ITPEJICTABJIEHUI JOIKOJbHUKOB B
COOTBETCTBHUU C TPEBOBAHUSIMU ®I'OC U ®OII 100
Eemywenxo FOnus I'ennaovesna,
cmapuwuti socnumamens MB/[OY Jlemckuti cao Ne 133,
2. Yga Pecnybnuxu bBawrxopmocman

AnHoranusi. CTaThsl TMOCBAIICHA COBPEMEHHBIM MOAXOJaM K OpTaHHU3aIuu
dopMUpOBaHUS MaTEMaTHUYECKUX TPECTABICHUN Y JOITKOJIBHUKOB B COOTBETCTBUHU
c TpeboBaHusMU DenepanibHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
(®I'OC) u OcHoBHOM 00pa3z0BaTEIBLHON MPOrpaMMbl JTOMIKOJIBHOIO 00pa3oBaHUs
(DOIT IO0). B pabote paccMaTpuBarOTCs KIIOYEBbIE MPUHIIUIIBI, TAKUE KaK UTPOBas
NeSITeIbHOCTh, HMHTETpalusi 00pa30BaTeNIbHBIX OOJaCTe W WHIMBHIyaTH3aIUs
oOy4eHHsi, KOTOpble  CIOCOOCTBYIOT  3(P(HEKTUBHOMY  OCBOCHHIO  JIETbMU
MaTeMaTHYeCKNX TMOHATHNA. Tarke OOCYXKTAarOTCS COBPEMEHHBIE METOABl U
TEXHOJIOTUH, BKIIIOYAsl MPOOJIEMHO-UTPOBON METOJ, MPOSKTHYIO NEATCILHOCTh H
MCIIOJIb30BaHNe MU(PPOBBIX HHCTPYMEHTOB. Oco00e BHUMAHHE YAENSETCS CO3aHUI0
pPa3BUBAIOIICH CpPEeabl U B3aMMOJICHCTBHIO C POAMWTEISIMH, YTO SIBJSICTCS BaXKHBIM
aclekToM B mporecce  oOyueHus. CrtaThsd  TOAYEPKUBACT  3HAYMMOCTH
MaTEeMaTHYECKOTO Pa3BUTHS JIOIIKOJBHUKOB JJII WX YCICIIHOW COIMAIU3alliud W
MOJITOTOBKH K IIKOJILHOMY 00YYEHHUIO.

KioueBble ¢ji0Ba: MaTeMaTHUECKUE MPEJCTABICHUS, UTPOBAs I€SITEIILHOCTD,
UHAUBUyanu3auss  oOydeHusi,  NpoOJEMHO-UTPOBOM  METOJ,  MPOEKTHas
NeSITeIbHOCTD, IU(PPOBHIEC TEXHOIOTHH.

B mocnennue roasl B 00pa3oBaHUM 0C000€ BHHUMAHHE YACNSECTCS paHHEMY
MaTEMaTUYECKOMY pPa3BUTHIO JieTel. BBenenue denepaibHOr0 rocy1apCTBEHHOTO
obpazoBarenpHoro cranmapra (PI'OC) [1] m OcHOBHOM o0Opa3oBaTEIHHOM
nporpaMmbl  JoKoJbHOro obpazoBanust (POII JIOO) [7] omnpenenser HOBBIC
TpeOOBaHMSI K OpTaHM3AIlMU TIpoIlecca OOYyYECHHsI B JOIIKOJBHBIX YUPEIKICHUSIX.
Jlornyeckoe  MBINIIEHHE W MaTEMAaTHYECKHE  TPEJACTABICHUS  CTAHOBSATCS
KpaeyrojbHbIM KaMHEM YCICIIHOW COIHaJM3allid W TOATOTOBKH JIeTeld K
IKOJIbHOMY 00yueHuto [2; §].

B cootBerctBumn ¢ ®I'OC u ®OII JOO, maremaTrueckoe oOpa3oBaHue AETei
JOIIIKOJILHOTO BO3pacTa JIOJDKHO OCHOBBIBATHCS Ha CIICAYIOIINX MPUHITUTIAX:

- urpoBas JeATenbHOCTh. Mcmomp3oBanue wurp misg  (GHOpPMHUPOBAHUS
MaTeMaTUYeCKnX TMOHATUNA. WrpoBble BHABI JEATETLHOCTH TOMOTAIOT JICTAM
OCBaMBaTh MaTeMAaTUYECKHUE UJIEH B €CTECTBEHHOM, JJISI HUX UHTEPECHOM KOHTEKCTE.

- HWaTterpamust oOpa3zoBarenbHbIX oOsacTeil. MareMaTH4ecKue dSIEMEHTHI
JOJKHBI OBITh MHTETPUPOBAHBI B pa3InyHbIe 00pa3oBaTEIbHBIC 00JIACTH, TAKUE KaK
MIPUPOJIa, UCKYCCTBO, COIKYJIHTPa0OTa. ITO 0OecmeunuT 00Jiee KOMIUJIEKCHBIN MOIXO0/
K 00y4YEHHUIO.

- MunuBuayanuzaiys oOydeHus. YUeT UHTEPECOB U BO3ZMOXKHOCTEH KaXKJI0T0
peOcHKa B TMpOIECCE OpTraHM3aIllMd MAaTeMAaTHYEeCKOW JCATCIBHOCTH TIO3BOJISCT
CO37aTh YCIIOBUS JJIS YCIIEITHOTO OCBOSCHUS MaTEeMAaTHUECKHUX MPEICTABICHHM.
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CyliecTBYIOT pa3HOOOpa3Hble METOJbl U TEXHOJOTHH, KOTOpPhIE MOXKHO
UCTIONB30BaTh sl (OpMHpOBaHUST  MATEMATUYECKUX  NPEACTaBICHUU Y
JTOIIKOJIbHUKOB:

- IIpobmemuo-urpoBoit meton. Co3gaHue MPOOJEMHBIX CHTyaIldd, KOTOPHIC
JIETH PEIIal0T B HWTPOBOM (popMe, CIOCOOCTBYET aKTHUBAIUA WX ITO3HABATEIHHOU
NESATEIIbHOCTH.

- IIpoekTHas nestenpHOCTh. BKitOYEHHE N€TENM B MPOEKTHI, 1€ OHU MOTYT
IPUMEHSITh MaTEeMaTUYeCKHe HaBBIKM Ha TIpakTUKe (HAmpuMmep, IPOEKT IIo
CTPOUTENIBCTBY, OpraHU3aIluH BHICTABKH).

- Hcnonb3oBanne 1mudpoBeIX TexHONOTHH. [IpumeHeHHne oOpa3oBaTeIbHBIX
m1aThopM W TPUIOKEHHM, KOTOpbIE NpEJIaraloT WHTEPAKTHBHBIE 3aJlaHHsS II0
MaTeMaTHKe, MOXKET pa3sHoOOpas3uTh Mpolecc OOydYeHHss W cjenaTh ero Oosee
YBJIEKATEIIbHBIM.

OI'OC u ©OIT OO akueHTHpYyOT BHUMAHUE HA CIEAYIOIUX acnekrax [4; 9]:

- Coznmanue pasBuBarolieil cpeabl. BaxxHo (hopmMupoBaTh NpOCTPAHCTBO, THAE
J€TH MOTYT CBOOOJHO MPOSIBIATH CBOM MAaTeMaTHYECKHE HABBIKM 4Yepe3 Urpy M
HCCIIEAOBAHUC.

- Pabota ¢ poautensmu. BoBiieueHue poaurteneid B 00pa3oBaTeNbHbIN MPOLIECC
1 uH)OPMUpPOBAHHE HUX O 3HAYCHUU MATEMATHUYECKOTO pPa3BUTHSL JACTEH NI UX
Oynyuiero.

- HemnpepsiBHOCTh 00pa3zoBanus. (OOecnedeHue IUIAaBHOTO TIepexoaa OT
JOIIKOJIPHOTO K IIKOJbHOMY OOpa30BaHUIO dYepe3 IIOCIIECIOBATEIIbHOE PpPa3BUTHE
MAaTEMaTUYECKUX YMEHUN U HABBIKOB.

Opranamzanuss ~ GopMHpPOBaHUS ~ MaTEMaTUYECKUX  TNPEACTaBICHUM Y
JOIIKOIBHUKOB B cooTBeTcTBUU ¢ TpeboBanusamu PI'OC u ®OIT JOO Ttpebyer
KOMILUIEKCHOT'O TTOJX0J1a U MPUMEHEHHUSI COBPEMEHHBIX METOJI0B 00yueHus. MrpoBas
NEeATEeNIbHOCTh,  MHTErpamusi  o0pa3oBaTeNbHBIX  OOJacTed,  KCIOJIb30BAHHE
COBPEMEHHBIX TEXHOJIOTUA U AKTUBHOE YYACTHUE POJUTENECH CO3JAI0T ONTUMAJIbHbIC
YCIIOBHS JIsl YCIICIIHOTO MATEMATUYECKOTO PA3BUTHUS JETEU, UTO SBJSETCS 3aJ10TOM
ux OyAyIlIUX YCIIEXOB B OOYUEHHH.
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YK 51-7
HNPOEKTHAA NEATEJBHOCTDb CTYAEHTOB CIIO:
MATEMATHYECKHUE METO/bI B OKOJIOTTMYECKHUX
NCCIEJOBAHUAX
Ezoposa Hamanvsa Buxmopoena,
npenodasamens mamemamuxu, YTIOK Ygumckuii mopeoso-sxkonomuueckuti
Koaneodc, 2. Ya, Pecnyoruxa bawkopmocman

AHHoTanmMs. B cratee paccMarpuBaeTCs POJIb NMPOEKTHOW IEATEIBHOCTH B
CIIO kak wuHCTpyMeHTa (OPMUPOBAHUS SKOJOTUYECKOM KYJIbTYpbl 4epes
IIPUMEHEHUE MaTEMaTHYECKUX MeTonoB. [lpuBomuTcs mnpuMep CTyIAEHYECKOTO
IIPOEKTA-UCCIEIOBAHUS, BKIIOYAIONICTO CTATUCTUYECKUN aHAJIW3, MAaTEMaTH4YECKOE
MOJEIUPOBAHUE W  pACUETBl, HANPABJICHHBIE HA  PEIICHHE  AKTYaJbHBIX
HKOJIOTMYECKUX MPOOIIEM.

Kurouesnie cioBa: CIIO, maTremaTudyeckoe MOIEIMPOBAHUE, 3KOJIOTMYHOE
CTPOUTENBCTBO, YCTOMUUBBIA TypU3M, BO30OHOBIIsIEMasi SHEPreTUKA.

CoBpeMeHHBIE  JKOJOTHYECKHE  MpoOJieMbl  TPeOYIOT  HE  TOJBKO
TEXHOJIOTUYECKHUX PEIICHUN, HO U U3MEHEHUs CO3HaHMs o0miecTBa. BaxkHyro poiib B
ATOM Ipolecce UrpaetT o0pa3oBaHUe, B YaCTHOCTH, MATEMAaTHYECKOE.

B cucreme cpemnnero mpodeccuonansuoro oopaszopanus (CI1O) maremarnka
MOXET CTaTh MHCTPYMEHTOM (DOPMHUPOBAHHMS IKOJOTHUECKOU KYJIbTYPhI, pa3BUBas y
CTYJICHTOB HABBIKM aHaln3a JaHHBIX, MOJCIMPOBAHUS CHUTYallMd W TPUHSATHS
000CHOBaHHBIX PEIICHU.

CoBpeMEHHbIE JKOJIOTHUYECKHE BBI30BBI TPEOYIOT HE TOJBKO TEOPETHUECKUX
3HaHWH, HO W TPAKTUYCCKUX HABHIKOB, aHAIW3a JaHHBIX W TPUHATHS PEIICHUM.
[Tpaktiueckas aestensHOCTh B CIIO mo3BONIIET MHTETPUPOBATH MaTEMaTHUECKHE
METOABl B DKOJOTUYECKHE HCCICAOBAHMS, Pa3BHBasi Yy CTYIEHTOB KPHUTHYECKOE
MBIIIJICHHE, aHATUTUYECKUE CIIOCOOHOCTH U OCO3HAHHOE OTHOIIEHHUE K OKpYKaroIen
cpene [4].

[To mamapiM Pocmorpebnam3opa uw MuHKCTEpCTBA MPUPOIOTNOTH30BAHMS
bamkoptocrana, 60 % mnpuponsubix 30H P® cTpagatoT OoT HEOPraHM30BAHHOTO
Typusma, 4, 78 % pekpeanmoHHBIX 30H KapMacKaJIMHCKOTO pailoHa HCTBITHIBAIOT
MOBBINICHHYIO aHTPOTIOTEHHYIO HATPY3KY.

Paccmorpum Ha mpuMepe MEKIUCIHUIUIMHAPHOTO TPOEKTa  CO3JIaHus
AKOJIOTMYHOU crnopTuBHOM 0a3bl «O3€pHbIi Opu3» Ha Oepery ['omybGoro o3zepa,
pacnosioxkeHHoro B KapmackanuHckom paifone PecnyOnuku bamkoprocTas,
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COYETAIOIINKA MAaTeMaTHYECKHE PACUEThl M HOKOJOTHMYECKHME NPUHUUIBI MpPH
MIPOEKTUPOBAHUH.

B npoekTe paccMatpuBaroTCsi METOAbI ONTUMH3ALMKU CTPOUTEIHCTBA, PACUET
9HEPTrod(H(HEKTUBHOCTH M MUHUMU3AINH BO3JICHCTBHUS HA TIPUPOTY.

CoBpeMeHHbIe TpeOOBaHUS K CTPOUTEIHLCTBY OOBEKTOB PEKPEAIIUU BKIIIOYAIOT
HE TOJIbKO (YHKIIMOHAJIBHOCTh, HO M JKOJOTHYECKYI0 Oe3omacHOCTh. B pamkax
MIPOEKTHOU JIEATEIIbBHOCTH MPUMEHSIITUCh MATEMATUYECKUE METObI JIJIS:

- pacyeTa Harpy3Ku Ha JaHamagr;

- ONTUMU3AIMU UCTIOIB30BaHUS BO30OHOBIISIEMBIX YHEPTOPECYPCOB;

- aHaJIN3 YKOHOMHUYECKOMN 3(PPEKTUBHOCTU SKOJIOTUUYECKUX PEIICHUN.

Pa3zpaboTana koHIenIUs CHOPTUBHOM 0a3bl «O3EpHBINA OpU3»

Pacnionoxenue: 6eper o3epa, 30Ha yMEPEHHOM peKpealliOHHON Harpy3KHy.

OcHOBHBIE OOBEKTHI: TPEHAXKEPHBIM 3a71 C [MAaHOPAMHBIMU  OKHAMH
(ecTecTBEHHOE OCBEIIIEHHE), SKO-TPOIbI JUIsi Oera W BEJIOMPOTYJIOK, COJHEYHBIC
MaHeIu U cucTeMa cOopa J0K1eBOM BOIBI.

B npoekTupoBaHuU NPUMEHSIIUCH CIEAYIONIUE MAaTEMaTHYECKUE METOIbI:

1) Pacuém snepeonompebnenusi.

3ajava: onpeAeNuTh MOIHOCTh COJIHEUHBIX OaTapei NIl aBTOHOMHOM paboThI
0a3bl.

Hcxong n3 naHHEBIX:

- cpeaHecyTouHoe notpedienne — 50 kBt-u;

- WHCOJISIMA B PETHOHE — 3,5 kBt-u/M?*/nens;

- KIIJI manenei — 20 %

boutn mpoBeneHbl pacyeThl M CAENAaH BBIBOJA: HEOOXOJUMO YCTAaHOBUTH 8
maHenei mo 9m>.

2) Oyenka Hazpy3ku Ha 6epe208yio TUHUIO.

3amava: omnpenenuTh MAaKCUMalbHOE YHUCIO TOCETHTeNel Oe3 ymepda s
SKOCHCTEMBI.

Merton: ucnonab3oBanue PoOpMyIibl YCTOMUMBOUN peKpeallnuoOHHON €MKOCTH:

S-D
K ===, rae S — nnomane 30HsI (2 ra);

D — nonycrumas miotHocTs (1 gen/10 m?);

N — k03 HUIHEHT CE30HHOCTH.

PesynbTrat: na tepputopuu 2 ra npeaeiabHas nocemnaeMocts — 200 yeaoBek B
JICHb.

CryneHueckuil TIPOEKT TMpejjaracT ajiropuTM YCTOMYMBOTO Pa3BUTUS H
peACTaBIsieT CO00M KOHIEMIINIO, B ClTydyae pean3alui KOTOPOro Mperoaraet:

1. Dkosoruyeckre M3MEHEHHUS:

- MaTeMaTUYECKH CUUTAET HArpy3Ky Ha SKOCHCTEMY U TOCTENEHHOE €€
cHkenue Ha 20- 25 % (metonom Monte-Kapio);

- BoccTaHOBJICHHE 15% MOBpEXAEHHBIX MOYB 3a CUET BBICAJAKHA HMBOBBIX
YEPEHKOB JIJIs1 YKpeTIeHUsI O0eperoB.

2. OnTUMHU3UPYET — pachpeaessieT MOTOKA TYPUCTOB C MOMOIIBIO JTUHEUHOTO
pOrpaMMHUPOBAHUS.

3. O0OpazoBaTeabHbIN U BOCIUTATEILHBIN KOMIIOHEHT:
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= 00s13aTENBHBINA IKO-UHCTPYKTAXK FOCTEH Yyepe3 MOOMITbHOE TIPUIIOKECHHE,

- BHeJpeHue kBecTa: 1 BwIOpoiieHHbIM maker = -10 % oT croumocTu
MIPOKUBAHUS,;

- BHEJIPEHHUE «3€JIEHOr0» KBecTa: cOop Mycopa = ckuaka 15 % Ha
CIIOPTHUBHBIA NHBEHTAPb.

Taxkum 00pazoM, MPOEKT COPTUBHON 0a3bl «O3EPHBINA OPU3)» TEMOHCTPHUPYET,
KaK TPaMOTHO€E IJIAHUPOBAHUE U COBPEMEHHBIE TEXHOJIOTUU MO3BOJISAIOT COBMECTUTH
aKTUBHBIA OTABIX C 3a00TOM O mpupoxae. brarogapss Y4ETKUM MaTeMaTHYECKUM
pacuéraM CO3[1aHa MOJIE€JIb OTBETCTBEHHOI'O MPUPOJOINOIB30BAHUS, TI€ KaKIbINA
AJIEMEHT paboTaeT Ha COXPAHEHHUE XPYIKOU SKOCUCTEMBI.

Matemaruyeckoe obpazoBanue B CIIO moxer 3¢ (hekTUBHO CcrocOOCTBOBATh
(GbOpPMUPOBAHUIO JIKOJOTHMYECKON KYJIbTYphl, €CIM 3ajJadyd OyJayT CBSI3aHBl C
peaJbHBIMU JKOJIOTHYECKUMH MpoOiaeMaMu. Takue MPOEKThl HE TOJIbKO Pa3BUBAIOT
BBIYMCIIUTEIbHBIE HABbIKA, HO W BOCHUTBHIBAIOT OCO3HAHHOE OTHOIIECHUE K
OKpYy’Karollel cpejie, rjae MaTeMaTHKa CTAHOBUTCS HE MPOCTO YUCOHBIM MPEIMETOM,
a BQXHBIM 3JIEMEHTOM JKOJIOTUYECKOTO IIPOCBELICHU.
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YK 502.37
POJIb IPOEKTHOM JEATEJBHOCTH B ®OPMUPOBAHUU
3KOJOTUYECKOM KYJIbTYPBI
3atioyanuna Kamunna Pagasnesna, cmyoenm epynnor 23 110-1,
Cuipmaanoea Jluana Axnagosna, npenooasamerns,
TAIIOY Ygumckuii konneoxr cmamucmuky, UHGOPMAmMuKy u
sbiyuCcIUMenvHoU mexnuxu, 2.¥Yga, Pecnyoiuxa bawxopmocman

AHHoTanus. B nanHoif pabote moka3zaHo 3HaYCHHE MPOCKTHOU AESITENIbHOCTU
1 (OPMHUPOBAHMSI IKOJIOTMUECKON KYJIBTYpPbI CTYAEHTOB.

KiroueBbie c¢JjI0Ba: JKOJOTHYECKAs] KYJbTYypa; SKOJOTHYECKOE MBIIIICHUE;
KBApTUpa KaK SKOCUCTEMA; PU3NUECKUE, XUMUUECKHE, OMOJIOTUYECKUE 3arpSI3HUTENN
Cpelbl 0OUTaHUs YeJI0BEKa; BO3AEHCTBHE (DAKTOPOB HA 3/J0POBBE UEIOBEKA.

Cucremoo0pa3yronieil MHTErpadbHOM XapaKTEPUCTUKOW B3aMMOJICHCTBUS
YeJIoBeKa W MPUPOJBI SBISETCS €ro oOlmias KyJbTypa. DKOJIOTHYecKas KyJIbTypa
ABJISIETCSA HEOTHEMIIEMBIM KOMIIOHEHTOM 00pa30BaHHOCTH JUYHOCTH.
O(GheKTUBHOCTL €€ BOCHHUTaHUA OOYCIOBJIEHA TMPU3HAHUEM HEPa3AeIUMOCTH
MPUPOJBI, COLMyMa M YEJOBEKa. YPOBEHb C(HOPMHUPOBAHHOCTH HKOJIOTHYECKOU
KYJbTYpbl 3aBUCUT OT OCOOEHHOCTEH LEHHOCTHO-CMBICIOBOM C(ephl JHMYHOCTH.
Bricokue HpaBCTBEHHBIEC UJI€albl, OTBETCTBEHHOCTh MEpe] Oy NyIIUMU MTOKOJIECHUSIMHU
3aJal0T OTHOILIEHUE K MPHUPOJIE HA YPOBHE 3KOJIOTHYECKOW KynbTypsl [1, c. 66]. B
CBA3M C OTUM, €CTECTBEHHO-Hay4HOE OOpa30BaHHWE CTAHOBUTCS pEIIAIOIIUM
dakTopoM GOpMUPOBAHUS IKOJIOTHUECKON KYJIBTYPbI U DKOJIOTHYECKOTO MBIITUICHHUS.

OrpoMHBIMM BO3MOXHOCTSIMH B KOHTEKCTE€ BOCIHUTAHUS SKOJIOTUYECKOU
KyJbTYpbl CTYJICHTOB HaJE€J€HA TMPOEKTHAasl JEITeNbHOCTh. METOJ MPOEKTOB
MO3BOJIAET Pa3BUTh MCCIIEIOBATENIBCKUE HABBIKH, OIMBIT CAMOCTOSITEILHOIO PELICHUS
AKoJIoruecKkux 3anad [2, c. 130]. IIpoekTHas AesTeNbHOCTh TAPMOHUYHO JIOMOJIHSET
TPAJAUIIMOHHYIO KJIACCHO-YPOYHYIO CUCTEMY KaK HOBasi TEXHOJIOTUS 00ydeHus, Ooee
TECHO CBSI3aHHAS C KU3HBIO, MPAKTUKOMN, CTUMYJIMPYIOIIAs CTYICHTOB peaIn30BaThCs
B pa3HOOOpa3HOM yueOHOU M MPaKTUYECKOU AesTebHOCTH. OHA MOMOTraeT OCBOUTH
HOBBIE CTIOCOOBI JEATETLHOCTA HA OCHOBE MHTETPUPOBAHHOTO COJEP KAHUS; BEIBECTH
oOpa3oBaHUE 3a Mpelesibl 00pa30BaTEILHOTO YUPEKIACHHUS, UCIOJb3Ys MOTEHINAT
MH(POPMAITMOHHBIX PECYPCOB.

TeMbl MPOEKTOB, TMpejaraeMble CTYJEHTaM, MOTYT OBbITb CBSI3aHBI C
M3YUYEHHUEM SKOJIOTHYECKOU CUTyallud B MECTE MPOKUBAHUSI, pa3pabOTKON criocoOoB
03JIOPOBJICHUS] MPUPOJAHON CPEbl, AHAIN30M BIMSHUS PA3TUYHBIX IKOJIOTUUYECKHUX
(GakTOpOoB Ha JKU3HEACATEIHHOCTH JKMBBIX OPraHU3MOB. Pe3ynbrarel Hay4dHO-
MCCIIEIOBATENbCKOM paboThl 00001IaeM Ha HAyYHO-TIPAKTHYECKUX KOH(MEPEHIUSIX.
CryneHTbl BBICTYNAIOT C JOKJIAJaMH, OTYETaMHU, COCTAaBJSIOT MPE3CHTAINH,
3aMUINAIOT TMPOEKTHI, TOTOBAT TE3WChl K TmyOnmukamuu. IIpoekTHbie pPabOTHI
OIICHUBAEM T10 CIIEAYIOIINM KPUTEPHUSIM: CAMOCTOSATEILHOCTh PAOOTHI HaJ TIPOCKTOM;
aKTYaJIbHOCTh M 3HAYMMOCTh TEMBbI; IMOJHOTA PACKPBITUS TEMbl; OPUTHHAIBHOCTD
pelieHus MpoOIeMbl; TPE3CHTAIUS COACPKaHUs TTpoeKTa [3].

B nanHo#i ctatbe 00O0OILEH ONBIT BBHIMOJHEHUS UCCIEA0BATEILCKOTO MPOEKTa
«KBapTupa Kak 3KOCUCTEMa» B paMKax U3yUYEHHUs TUCIUIUIMHBI bruosorus.
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AKTYallbHOCTh T€MBbI O0YCIIOBJI€HA T€M, YTO B HACTOAIIEE BPEMS, B CBSI3U C
WCTIOJB30BAHUEM  COBPEMEHHBIX, M, HEPEAKO TOKCHUYHBIX  CTPOUTEIIbHBIX,
OTACIOYHBIX MAaTEPHAIOB, OOJIBIIOTO KOJWYECTBA OBITOBOM XHMHHM M BCE
YXYIIIAIOMIEHCS 3KOJOTHUECKOW OOCTaHOBKOW, OciIabeBacT W HaIle 30POBbBE.
[ToBbllIaeTcst ypoBeHb BPEIHOTO BO3ACHCTBUSI HA OPraHU3M YEJIOBEKA, YTO BEAET K
YBEITUYCHUIO YHCIIa 3a00I€BaHUH.

[{ens ncciaenoBanms — u3ydeHue (HakTOPOB, BIUSIONINX HA 3I0POBhE YEIIOBEKA
B JKUJIOM TMOMEIIEHUHU, U pa3paboTKa peKOMEHIALMMA JJIsi CO3JaHusl SKOJOTUYECKU
0e30IacHOM cpe/ibl OOUTaHMS.

3agauu:

1. mpoBecTH aHanu3 (HAKTOPOB, BIMSIONIMX Ha HKOJOTHIO KWIMINA, Kak
CJIEJICTBHE, HA 3I0POBbE U OJIArOMOIyYHe KUIIbIIOB.

2. Ha OCHOBE TMIOJYYEHHBIX [IAHHBIX MPEJIOKUTh PEKOMEHJAUUH I
YIAYUIIEHUS YKOJOTUYECKON COCTABIISIIOIIECH CPEbI KBAPTUPHI.

3. BOCIIUTHIBATh AKTUBHYIO KM3HEHHYIO MMO3UIMIO, OTBETCTBEHHOE OTHOIIECHUE
K CBOEMY 3/I0POBBIO.

OOBEKT HCCIIEIOBAHUSI — KBApTHUpA, COCTOSIIAs U3 JBYX >KWIBIX KOMHAT U
BCIIOMOTATEJIbHBIX TOMEIIEHUN — KYXHHU, KOpUJ0pa, CaHy3Ja.

[IpenMet ucciieToBaHUs — YKOJIOTHYECKasi OIIEHKAa KBAPTUPHI KaK IKOCUCTEMBI.

['unore3a wuccnenoBaHMs: M3YYUMB CBOMCTBA OCHOBHBIX 3arps3HUTENECH
(XxuMHuuecKuX, PU3NYECKUX, OMOJIOTUUECKHX ), BO3MOYKHO YMEHBIIIUTh UX HETaTUBHOE
BO3JCHUCTBUE.

[IpoBeneH aHanu3 CyNIIECTBYIOIIMX 3KOJIOTMYECKMX HOPM U CTaHAApTOB,
pa3paboTaHbl PEKOMEHJAIMM TI0 CO3JaHUI0 YCTOMYHMBOM 3J0pPOBOM DKOCHUCTEMBI
KBapTHUPBI.

HccnenoBanre BKIHOYAIO U3yYEHUE KA4e€CTBA BOJIBI MO OPraHOJIENTUYECKUM
nokazaresisM (LBET, MPO3PAvyHOCTb, BKYC, 3alax, HajJU4he MpUMEcEH, ocajka),
TEMIIEPATYPHOTO PEXKHMa, BIAKHOCTU (Tabiy.l), ypoBHS IilyMa, OCBEIICHHOCTH
(ecTeCTBEHHOE M MCKYCCTBEHHOE OCBEIIEHHE), MCTOYHUKOB 3JECKTPOMATHUTHOTO
M3JIyYEHHUsI B KBAPTUPE C LETbIO OLIEHKU MX BIUSHUS JJISI CO3/IaHUS DKOJOTHYECKU
OylaronpusTHOW 0OCTAaHOBKU. 3yueHO BIMSIHUE JOMAIIHUX >KMBOTHBIX, KOMHATHBIX
pacTeHHil Ha OMOJIOTHYECKOE Pa3HOOOpa3ne U YUCTOTY BO3yXa B TOMEIICHUHU.

Tabnuma 1
IMoka3aTesin ypoOBHSI BJIAKHOCTH B MIOMeIIEHUN
Iloka3areasn, % YPpoBeHb BJIAKHOCTH

Bbonee 80 DKCTpEMaJIbHO BBICOKHI1

70 —75 Bricokuii

60 — 65 IToBbIIIEHHBIH

40 - 55 OnTumMaiabHbIi

30—-40 Huzkuit

20 OKCTpeMaJibHO HU3KUM

HpOBez[eHa OLICHKAa AKOJIOTUYECKOM 0e301acHOCTH CTPOUTCIIBHBIX H
OTACIOYHBIX MaTCpHraioB KBAapTHPBHBI. YCTaHOBHeHO, qTo HCIIOJIBb30BaHHUC
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CUHTETUYECKUX CTPOUTEIBHBIX MaTepHUalioB (Tabm. 2), a’po3oJei,
TNE3MHPUITUPYIOMNUX YUCTANUX CPEACTB CIIOCOOCTBYET aKKyMYJISIIUU TOKCHYHBIX
BEIIIECTB B BO3/yX€, YTO UMEET HEraTUBHOE BO3JICHCTBHUE HA 3/IOPOBHE KUJIBIIOB.

Tabnuma 2
Hcnonb3yemblie CTPOUTEIbHBIE H OTAEJI0YHbIE MATEPUAJIbI

Buja marepuaJjia Kyxuns | 3aa | CnanbHs
JepeBo + + +
Kpacka macnsiHas + - -
O06ou ¢ MOIOIIUMCS TIOKPBITHEM + - -
Crekio + + +
MoHTaxHas neHa - - +
[TnacTuk (TJIaCTUKOBBIE OKHA) + + +
JCIT u ABII + + +
HatsxkHo#M N0TOO0K (MOMMBUHUIXIJIOPUIHAS TIIICHKA) - + -
Jlamunar - + +
JIunoneyMm + - -

BoiBoabI:

1. Boma, moctymatouiass B KBapTUpPY, SIBJISIETCS YHUCTOM, Oe3 mpuMeceil.
TemmepaTypHBIi peXUM U BIQKHOCTh B TIOMEIICHUN HAXOIUTCS B Mpeeiax HOPMBI,
YTO COOTBETCTBYET MOKa3aTeNsIM MecsAlla MapT, oOecrieunBas 3J10pOBOE MPOKHUBAHHE.
OcCBeIIeHHOCT, B KBapTUpPE COOTBETCTBYET  CTaHAapTaM  OCBEIICHHOCTH,
CIOCOOCTBYET OJIaronpusiTHOM aTMOc(epe B MOMEIIECHUU.

2. Hopma KBagpaTHbIX METPOB Ha OJHOIO YEJOBEKa SBISETCS BaXXHBIM
aCIEeKTOM IUIAHUPOBAaHUS W JU3aiiHa MOMEILIEHUS, KOTOPBIH HAmpsIMylO0 BIHSET Ha
KayeCcTBO MNPOXKHUBAHUS. YCTAHOBJIEHHAss HOpMa JKUJIOW IUIOIIAJUM COOTBETCTBYET
napaMerpaMm g oOecrieueHuss KOM(POPTHOrO MPOKUBAHMUSI OJTHOTO YeJIOBEKa HIIU
CEMbH.

3. B pesynbrare aHaim3a HKOJIOTMYECKOM OE€30MacHOCTH CTPOUTENBHBIX U
OTJENIOYHBIX MAaTEPHAIOB PEIIEHO O0OM C MOIOIIMMCS MOKPBHITUEM 3aMEHUTH Ha
Oonee Oe3omacHble Oymaxsble. [lmaHupoBanoch NpuU pPEMOHTE 3ana CHAENATh
HATSDKHBIC MOTOJIKU, HO PEIIMIIM OCTaBUTh Oosiee 0€30macHyr0 MOOEIKYy H3BECTHIO.
Ha kyxHe 3ameHnena yacte mebenu, caenannas u3 JCIl, Ha nepeBsHHBIA KyXOHHBIN

TapHUTYP.
4. PerynsapHas BiaxHas yOOpka, yXoJl 3a JIOMAalllHUMH >XUBOTHBIMH U
KOMHATHBIMU pacTeHUsAMHU, BEHTUJISLIUSA MIOMEIICHUS, IIPUMEHEHHE

BO3/IyXOOUUCTUTENIEH, (PUIBTPOB, YBIAKHUTEIEH MOMOTYT MUHHUMU3UPOBATH PHUCK
OMOJIOTUYECKOTO 3arpsI3HEHUS M CO3/1aTh 3[I0POBYIO CPEy ISl IPOKUBAHUS.
Saxnouenue
Co3gaHue JKOJOTHYECKH O€30IacHOro aoMa — CJIOKHAsi U OTBETCTBEHHAs
3a7a9a. Mbl JOJDKHBI OCO3HABaTh, YTO YCHUIMS, HaIlpaBIICHHBIC Ha YJIy4IlICHHE
HKOJIOTUYECKOTO COCTOSIHMSI KBApTUPBI, CTAHYT BKJIAJIOM B YKPEIUICHHE 370POBBS
Bcell ceMbd. [IpuMeEHSST MOJydYeHHBIE BBIBOJBI M PEKOMEHIAIMM, KaXKIbI W3 Hac
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C/eNaeT IIar He TOJbKO K 0€30MaCHOCTH COOCTBEHHOTO YKUJIbs, HO U K YJIYyYIICHHUIO
3KOJIOTUYECKOW CUTYAI[MU HAIIEH IIJIAHETHI B LIETIOM.

[IpuMeHeHne TPOEKTHOW NEATEIbHOCTH B y4eOHOM IpoLecce — OAMH W3
OCHOBHBIX CTHIOCOOOB (POPMHUPOBAHUS DKOJOTHYECKON KYJIbTYPHI CTYACHTOB.
AKTUBHOE BKJIIOYEHHE CTYJICHTOB B TIPOCKTHYIO JESATEILHOCTh O0ECIeUnBaET
MPOYHOE YCBOCHHWE 3HAHWUW, CIOCOOCTBYET BBIpaOOTKE YMEHUH MPHUMEHATH
TEOPETUYECKUE 3HAHUS JJIsI PEUIEHUS] KOHKPETHBIX MPAKTUYECKUX 3a7a4, IPUBUBAET
CUCTEMAaTUYECKUE HABBIKA CAMOCTOSITEIIBHOIO BBIIIOJHEHUSI TEOPETHYECKUX U
AKCIIEPUMEHTAJIbHBIX HAyYHO-UCCIICIOBATEIILCKUX PaboT U 0000IIeHUs pe3yIbTaTOB
VCCJIEIOBAHUSI.
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YK 004.82311-4
MOJOXUTEJBHOE BJIUSAHUE HEHPOCETEN HA C®EPHI )KU3HU
NAEATEJBHOCTU YEJIOBEKA B HAIIE BPEMS
3aiiyes Anexcandp Onecosuy, cmyoenm epynnwot 2311-4
Iloznazoe Koncmanmun FOpvesuu, npenooasamern,
TAIIOY Yghumckuii konnedxc cmamucmukuy, uHghopmamuxu u
sbluucaumenvHou mextuxu 2. Y¢a, Pecnyonuxka bawxopmocman

AHHoTauus. HeiipoceTn HOBOJBHO TMOJIE3HAS BEIlb B COBPEMEHHOM
oO1ecTBe, 0€3 KOTOPHIX HEJb3s OLUyTUTh MUP COBPEMEHHBIX TEXHOJIOTUM, €CIIU UX
yOpaTh M3 Halled >KU3HU, Mbl Obl HE YyBCTBOBAJIM TOT KOM(OPT KU3HHU, KOTOPBIU
OILIYIIIAEM cevac

KuarwueBble cioBa: HeipoceTu, Hayka, coBpemeHHOe oOmiectBo, DeepSeek,
MEIWIMHA, OO0pa3oBaHUE, DSKOJIOTHSA, HWHHOBAIMH, OE30IaCHOCTh, TBOPYECTBO,
BigData, aBTomMatuzarus

B mname Bpems HeEHpoceTH WCMOIB3YIOTCS TOYTH BO Bcex cdepax
NesTeIbHOCTH. B mpuHInIie, caMo X CO3/IaHKe — OOJIBIION MPOPHIB B COBPEMEHHOM
BeKe MU(PPOBBIX TEXHOJIOTHI.

O0beM MUPOBOTO phIHKAa HCKyccTBeHHOro mHTEewiekTa ¢ 2020 mo 2025 rox
OYEHb CWJIBHO BBIPOC MO CPABHEHHUIO C POCTOM OCTANIbHBIX JeT [1], Hapumep B 2024
roJly PbIHOK HCKYCCTBEHHOI'O HHTEJUIEKTa BbIpoc Oosiee yem Ha 184 muumapna
nosutapoB CIIIA, uto Ha 50 MusmuapaoB 6oblie, uem B 2023 roxy.

Xotenock Obl y3HaTh, YTO camMa HEUPOCETh CKAXKET O TOM, YEM OHa IOoJIe3Ha
JUTSI COBPEMEHHOI'0 MUPA, TAKKE YTO OHA y)Ke yCIiesia C/IeaTh.
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PesynbraThl BblmAuM  pe3yibTaToB  HeWipocetn DeepSeek o mmocax
MIPUMEHEHUSI HEHPOCETEW B COBPEMEHHOM OOIIECTBE MTOKa3aHbl HA PUCYHKax 1-7.

Mnrocnbl HelipoceTeld B COBpeMeHHOM MMpe:

1. ABTOMaTM3aL A pyTUHHbIX 3apau

— 3ameHa 4YeNnoBeYeckoro TPyAa B MOHOTOHHbBIX Onepaunax (06p860TKE AOKYMEHTOB, COPTMPOBKa

JaHHbIX).

— Yar-60Tbl M BUpTyanbHble accucTeHTbl (HanpuMep, ChatGPT, Alexa) ans o6cnyknBaHWA KIMEHTOB.

— PoboTuzauua npon3BoAcTB (KOHTPO/L KauecTBa, cbopka geTtanen).

Puc. 1. ABTomMaTu3anus pyTUHHBIX 3a/1a4

CrmoXHO HE COTJIaCHUTBhCS € TEM, 4YTO Hammcana HehpoceTb DeepSeek.
Hcnonb3oBanue poOOTOB y MHOTHX OIIEPATOPOB COTOBOM CETH celdac OOBIICHHOE
neno. be3 Hux Ob110 OBl HAMHOTO JIOJIBIIIE OKUJIaHKE CBOOOIHOTO AKMCHeTYepa. A Tak
00011 YyenoBek 0e3 crelHalbHbIX 3HAaHUA MOJKET 3aJaTh IIPOCTOM BOIIPOC poOOTY,
KOTOPBIN C palOCThIO OTBETUT M BCET/Ia TIOMOKET.

2. Obpa6oTKa 60AbLINX AAHHDbIX

— AHanuz TepabaifToB MHOPMaLIMK 33 CEeKYHAbI (PUHAHCOBLIE PbIHKK, HAYUHbIE MCCIEA0BaHUS).

— BriaBneHue CKpPbITBIX NATTEPHOB W aHOManun (I'IPEACKESEHHE MOLEeHHWYeCTBa, AMarHoCTUKa GO}IEBHEﬁ).

Puc. 2. O6paboTka 0OJIBIINX JAHHBIX

B nanHoMm ciydyae HeHWpOCETh TOBOPUT O TOM, YTO MOMOTaeT oOpabaThiBaTh
OoJIbIlIOe KOJMYECTBO JaHHbIX. M TyT oHa TOXe abconoTHO mpaBa. [IpuBeny
npuMep: Bpad 3ala€T CUMMTOMBI, KOTOPbIE €CTh Yy OOJBHOTO JJisi BBISIBICHHS €TO
JMarHo3a, HEUPOCETh C PaJOCThIO MMOMOXKET €My U BBIJIACT TOT, KOTOPBIM OoOJIbIe
BCEro MOXO0X Ha mpaBay. Ho ucnonbs3oBaTh Hy:)KHO B MEpY, BEllb €CTh BEPOATHOCTD
omuOKU HewpoceTH [2].

3. NMepcoHanusauma cepBUCOB

— PekomeHgaaTeneHble cuctembl (Netflix, Spotify, Amazon) yayuwiatoT nonb3oBaTeNLCKUA ONbIT.

— TaprETHpOBEHHaﬂ peknama Ha OCHOBE MHTepeCOB U NoOBeAEHWA.

— WHavBuayanusnpoBaHHoe obyueHue (aaanTuBHble obpa3oBaTenbHble MIaThopMbl).

Puc. 3. Ilepconanusanus cepBUCOB

Heiipocerb moaOupaeT My3bIKy MO BKYCY, YTO Mbl CIyIIQJIA JO 3TOrO0 OHA
3alIOMUHAET U €T MOX0KUE NMECHU YTOObI pEKOMEHAAIMH HE COCTOSIIN U3 TOTO, YTO
MbI ObI HE XOTEJIU CIBIIIATh
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4. MNpopbiBbl B MegULNHEe

— [lnarHoctuka 3aboneBaHuii No cHUMKam (pacnosHaBaHue onyxosiei Ha KT, MPT).
— YckopeHue paspaboTku nekapcrs (npeackasaHue MoAeKyNsApPHbLIX B3aUMOAENCTBUINA).

— lNpoTe3npoBaHue U HelipouHTepdeickl Ana peabunmtaLmm naLuueHToB.

Puc.4. IIpopsiB B MeIHULIMHE

Heiipocetu OYECHb MHOTO€ MIPUBHECTU B HAy4YHbIN MHUD.
MHorue BUIbl BEUIECTB B HaIlle BPEMSI U3TOTaBIMBAIOTCS 110 COBETAM HEHPOCETEH.

5. TBopuecTBO U reHepaLa KOHTeHTa

— Co3gaHue nsobpaxenun (DALL-E, Midjourney), My3biku, TEKCTOB.

— Momouuk B gu3aiiHe, apxuTeKType, HanucaHuM CLieHapu1es.

— PecraBpaums crapbix $oT0/BUAEO, O3BYUYKa Ha pPa3HbIX A3bIKaX.

Puc. 5. TBOp‘lCCTBO N IrCHCpalnA KOHTCHTA

HeiipoceTh MOXeT Hamucath JOKIaJ, KypCOBYIO paOOTy, AUIJIOMHBIN HPOEKT
u T.4. Helipocern B Haie Bpemsi O4€Hb yMHBI M crniocoOHbl. K mpumepy, MOXKHO
IIOIPOCUTH HAIIMCATh €€ MPOCTOM CalT, U OHA BBIAACT BaM BECh KOJI U PACCKAXKET O
TOM, KaKk M KyJa €ro BCTaBIIAThb, JOOABUT KOMMEHTapWUH, MOMOTAIOIIME Iyylle
MOHSATH ATOT KOJ. ITO I0BOJIBHOE XOPOIlIee U3MEHEHNE B HEUPOCETSIX B HAILIE BPEMSI.

Camoe riaBHOE, OHa BCerJa MOHUMAET MU YIUIYOJISIETCS B KaXKIYI0 TEMY,
packpbiBasi €€ TMOJIb30BATEI0, NAaCT CChUIKM Ha CTaTbU U CalThl (MCTOYHHMKHU
uHpopmanuu). OAHAKO, HWHOIZA HYXHO TIOCTapaThbCcsi, 4TOOBI BBIICHUTH OoJiee
TOYHBIC JAHHBIE WM TMOCMOTPETh HA YTO-TO C Jpyro cropoHbl. C co3naHuem
HelpoceTeld, ClIOCOOHBIX HaleyaTaTh TEKCT 3a MOJIb30BaTENs, MOSBUIMCH HEUPOCETH,
CIOCOOHBIE BBISBIISITH CTEHEPUPOBAHHBIN HEUPOCETSIMU TEKCT, a 32 HUMHU HEHPOCETH,
CrocOOHbIE O0OMTH 3TH MPOBEPKH, — 3Ta TOHKA WAET A0 cux nop. B Hacrosmiee
BpEMsI, HEUPOCETH MOTYT IHACATh YEJIOBEKY U YEJIOBEK HE MOMMET, YTO €My OTBEYAET
HEUPOCETH.
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6. MoBbllieHMe 6e30nacHOCTU

— PacnosHaBaHue vy n obLeKkToB B cuctemax BHAEOHEGJIIOAEHHH.
— I'Ipe,u,cxa?.al-me KHGEPETEK W 3aunTa AaHHbIX.

— ABTONWAOTLI B TPaHcnopTe (Tesla, ApPoHbI), CHUXKalOLWKMe aBapUAHOCTb.

7. LOCTYNHOCTb TEXHOJIOTUIA

— Ob6nauHble Hepocetn (Google Cloud Al, AWS) ana manoro 6busHeca.
— Open-source 6ubaunoreku (TensorFlow, PyTorch) ans paspaborumkos.

— YnpolueHune cnoXHbIX 3aAa4 (nepeBoj TeKCTOB, CO34aHue CaiToB).

8. Sxonorusa mn ycroiumsoe passutue

— OnTtrumMmusaums sHepronoTpebneHuns (yMHble CeTH, MPOrHO3MpoBaHUe Harpyskwu).
— MonuTopuHr K1Mmara u 6opbba ¢ 3arpAsHeHUAMM.

— Cenbckoe X039ACTBO (aHaNWU3 NOYBbI, MPOrHO3 YpOXKaes).

Puc. 6. bezonacHOCTB, JOCTYITHOCTh TEXHOJIOTUIA, SKOJIOTHS.

9. lemoKpaTU3aLua 3HaHWIA

— OHnaiiH-obpazoBaHmne ¢ MHTepaKTUBHBEIMU Kypcamu Ha 6aze .
— lMepeBoabl B peansHoM Bpemenu (Deepl, Google Translate).

— lMownck nHpopmMaLmM Yepes rosocoBkie NOMOLLHMKM (Siri, AHaekc.Anuca).

10. UHHOBaL MM B HayKe

— MogaennpoBsaHue $M3MYecKUX NPoLIecCcOB (TEPMOAAEPHDINA CUHTES, KBAHTOBbIE CUCTEMBI).
— AHanu3 KOCMUYecKWX JaHHbIX (Monck ak3onaaHet, obpabotka curHanoe).

— leHeTtnka n 6uonnxeHepus (paclumndposka [HK, peaakTupoBaHue reHoB).

naBHOe NpeMMYyLILECTBO — HEWpPOCETM YCKOPAIOT MpOorpecc Bo Bcex chepax XU3HM, Jenas TeXHONormm
6onee yMHbIMM, aAaNTMBHBIMU U Ye/IOBEKOOPUEHTUPOBaHHbIMU. OjHaKO BaXKHO UCMONB30BaTb UX 3TUYHO,

nzberas puckoB (AUCKPUMUHALIMSA, Ae3uHdopMaLus, noTeps pabounx Mecr).

Puc. 7. UnHOBa1uu B nHpOpMaIiu.

Heilipocetrb 3TO yke He3aMeHHMMas 4YacTh Halled JKU3HU. YOpaB wu3
HCIIOJIb30BaHUS HEMPOCETH UeI0BEYECTBO OYAET UCIIBITHIBATh JUCKOMGOPT B paboTe.

Helipocetn HacTOIbKO OOJIETYMIIM HAM KU3Hb, YTO YK€ MPOCTO HE BUAMTCS
JaJibHEeMIIIee MPOLBETaHNE )KU3HU 0€3 HUX.

Taxke HEHpoOCeTH SIBISIIOTCS caMO BOCTPEOOBAHHOW YaCTHIO COBPEMEHHOM
HayKd, UHOOPMAITMOHHBIX CHCTEM M TEXHOJIOTHMA.
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YK 372.851
NHANBUAYAJIBHBIE JOCKHN HA YPOKAX MATEMATUKMW!:
AKTHUBU3ALIUS MBICJIUTEJIBHOM JESATEJBHOCTH U
BOBJIEYUEHUE KAXKJIOI'O YYEHUKA
300oposa Tamvana Hukonaegna, yuumensb Mmamemamuxu,
Knumoeckux Ceemnana Anexceegna, yuumensb Mmamemamuxi,
Kpacnoxonmcxoi COLL Ne 2, Pecnybauxa bawxopmocman

AnHoTamusi. B crarbe paccMarpuBaeTcs HCIOJIb30BAHME WHJIWBHUIYATbHBIX
JTOCOK Kak dA(QPEeKTHUBHOrO HHCTPYMEHTA HJisi TOBBIMICHUS AKTUBHOCTH W
KOHIIEHTpAIlMM ydYallluXCid Ha YpPOKax MaTeMaTHUKUA. ABTOpbl aHAIU3UPYIOT
NPEUMYIIECTBA HMHAMBUAYAJIbHBIX JIOCOK, BKJIIOYAas BO3MOXXHOCTh MTHOBEHHOM
oOpaTHOM CBSI3U, CTUMYJUPOBAHHE CAMOCTOSITEIbHOTO MBINUICHUS W YIIyYIIICHHUE
B3aMMOJICUCTBHS MEXKJy YUCHUKAMH U yuuTeleM. B crarbe mpencTaBiieHbl IPUMEPhI
MPUMEHEHHUS WHANBUAYATbHBIX TOCOK B Pa3IUYHBIX (popmMaTax ypoKOB. 3aKIIIOUCHUC
MOTYCPKUBACT 3HAYUMOCTh WHIWBHIYATBHBIX JOCOK KaK CPEICTBA JJISI BOBJICUCHHUS
KKJIOTO Y4YeHHWKa B 00pa30BaTENbHBINH MPOIECC M YCWICHHS €ro MOTHUBallUA K
00yueHHIO.

KaroueBble cJjoBa: WHIWBHAYaJIbHBIC JOCKH, TMPUEMBI aKTHBHU3AIUU
MBICTUTEIIEHON JIeATeTLHOCTH, BOBJICUCHHE B Y4YEOHBIH MPOIECC, COBPEMEHHBIC
MOJIXOJIbI K TIPETIO/IABAHIIO MATEMATUKH.

B XXI Beke nepen yuuTenasiMu CTOUT 3a7adya — KaK 3aMHTEPECOBATh YUCHUKOB,
0COOCHHO B CJIOXKHOW NHUCIUIUIMHE, TaKOM KaKk MareMaThka, W TMOOYIUTh HX K
aKTUBHOMY MBbINIUICHUIO? TpaauliMOHHBIE METOJBI yke HEA((MEKTUBHBI, U KaXIbIi
nearor WINeT HOBBIE, Oojiee yBIIEKaTEIbHBIE CIIOCOOBI BOBJICUCHHS YYCHUKOB B
obyuenue. I{udpoBuzanus oOpazoBaHus IpearacT perieHue 3TOW MpoOIeMbI, HO
COBPEMEHHBIC JIE€TU MPOBOIAT BCE CBOE CBOOOJHOE BpeMs 3a TaJPKETaMU, U YPOK
MOXET CTaTh JIMIIb OYEPEIHOW BO3MOXHOCTHIO OTBJIEUb HUX OT BHUPTYaJIbHOIO
npocTpaHcTsa [3].

CoBpemeHHbIE  00pa3oBaTelIbHbIE  CTAHJIAPTHI ~ OPUEHTHUPOBAHBI  Ha
CaMOCTOSITEJIbHYIO y4€OHO-TI03HABATEIbHYIO JEATEIbHOCTh KaXJIOro YyueHuka. B
ATON CBSI3U YUYUTENIb TpPaHCPOPMHUPYETCSI B MOTHUBHUPYIOIIErO, OPraHU3YIOIIETO,
KOOPJAMHUPYIOLIETO W KOHCYJIBTUPYIOUIEro cnennanucra. B Maremartuke 3TO
O3HayaeT, 4TO IEHTPAIbLHON 3a7auell CTAHOBUTCS CTHUMYJIMPOBAHHE W aKTHUBU3AIIUS
MBICTTUTEIBLHOMN AEATEIbHOCTH yUaluxces [2, c. 24].

AKTHBU3AIMS — O5TO HEMPEPBIBHBIM MpoIecC NOOYKICHUS YYEHUKOB K
SHEPrUYHOMY M LEJICHANPABICHHOMY YUYEHHIO, MPEOJOJICHHE MAaCCUBHOCTH,
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CTEPEOTUITHOCTH Y 3aCTOSl B YMCTBEHHOU pabore. [1, c. 18] TpaauimonHo, Ha ypokax
MaTEeMaTUKH 3Ty POJb BBIMOJHSIIOT YCTHBIA CUeT, (PPOHTANIBHBIA OMPOC U APYTHE
MOJOOHBIE METOIBL.

Opnnako, naBaiiTe pacCMOTPUM THUIHUYHYIO CUTYallMIO: YUHUTENb MpeaJjiaraet
HECKOJIBKO YIPAXXHEHUM ISl YCTHOTO CYETa, YUYCHUKHU BBIYUCISIOT, U TOJBKO OJIMH
naet oTBeT. CKOJBKO 3a7aHui MOTpeOyeTcs, YTOOBI KaXK/IbI YYCHHUK CMOT OTBETHTD?
W uTo genats ¢ TeMU, KTO, OTBETUB OJUH Pa3, IEPECTaeT CUUTATh, 3HAS, UTO €r0 BPs
JIY CIIPOCSIT CHOBA?

Ota npobiema 3HaKOMa MHOTUM yuutensiM. Kak moOyauTh BceX YUYEHHKOB
AKTUBHO y4aCTBOBAaTh B KaxJoM 3amaHuu? Kak ompocuTh Bech Kiacc, Jaxe €ciid B
HeM Oonbmie 30 uyemoBek? M, HakoHel, KaK OIIEHUTb KaXXIbI OTBET KaXKIOIO
y4eHUKa?

Mpbl HanuiM pemieHue HATOM MpoOJIeMbl U XOTHUM TMOJACIUTHCS CBOEH
pa3pabOTKOIi: UCTIONBb30BAHNE UHANBUIYAIBHBIX MapKkepHbIX Aocok (/1) Ha ypokax
MaTeMaTUKH.

llpuem «Hanuwu u nokascuy

CyTtp mpueMa mpocTa: KaxAOMY YYEHUKY BBIIACTCS WHAUBUyaTIbHAS
MapKepHas J0CKa U Mapkep. YUUTeNb 33a/1aeT BOMPOC WM YIIpaXHEHUE, TpeOyroIee
KpaTKOTO OTBETa. YUYEHUKH 3alUCHIBAIOT OTBET HA CBOEU JOCKE U OJIHOBPEMEHHO
MOKA3bIBAIOT €€ YUYWUTENI0. YUHUTelb OBICTPO TMPOBEPSAET OTBETHl U, MIPHU
HEO0OXOAMMOCTH, Pa30UpaeT OMINOKH.

Ipeumywecmea ucnonv3osanus UHOUBUOYATLHBIX OOCOK

. BoBieuenne Kkaxaoro yueHuKa: Bce yuyeHMKHM aKTHBHO y4YacTBYIOT B
BBITTOJIHEHUH KQKIOTO 331aHus, TaK KaK 3HAIOT, YTO UX OTBET OyJEeT MPOBEPEH.

. MowmenTtanbHass o0paTHast CBsI3b: YUWTENb Cpa3y BUAHT, KTO TMOHSUI
MarepHa, a KoMy TpeOyeTcsl JOTOTHUTEIbHAS TOMOIITb.

. JnarHoctuka omuOOK: JIerko BBISBUTh THIIMYHBIE OINUOKH H
OTIEPAaTHBHO WX UCTIPABHTb.

. DOKOHOMHSI BpEMEHHU: BpICTpas mpoBepKa OTBETOB IO3BOJISIET YJCIUTH
00JIbIlIe BpeMEHH pa300py CIOKHBIX 3a7au.

. [loBbimeHHEe  MOTHBAalMKM:  YYEHUKHM  YYBCTBYIOT ce0s  Oomee

BOBJICYEHHBIMH B MpPOILIECC OOYYEHUs, YTO MOBBIIIAET MX MOTHBAIMIO U MHTEPEC K
MIpEAMETY.
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o Paznoo6paszue gopm padoter: /[ MOKHO MCTIONB30BaTh IS Pa3IMYHbIX
BUJIOB JICATEIBHOCTH, JIejasi ypOK 0oJiee TMHAMUYHBIM U HHTEPECHBIM.

IIpumenenue unousuUOYaIbHLIX OOCOK HA PAZTUYHBIX 2MANAX YPOKA

[IpoBepka nomamiHero 3aJaHusl. YUYWTENb MOXKET IMPEIJIOKUTh HamucaTb Ha
JIOCKE OTBET Ha OJIHY M3 3a/1a4 JOMAIIHEW padOoThl, KOTOPYIO IUTAHUPYETCS pa3o0path
(manmpumep, «CKOJBKO TPEYTrOJbHUKOB Ha PUCYHKE?»). DTO MO3BOJISIET OBICTPO
OLIEHUTh, KTO CIIPaBWICA C 3aJJaHUEM, & KOMY TPeOyeTCsl TIOMOILIb.

AKTHBH3alMsl MBICJIIUTEIIBHOM  JEATEIbHOCTH M aKTyalu3aluus 3HaHUU.
Ucnonb3zoBanne W]l mpu ycTHOM cyeTre — 3TO, IMOXKAIYH, CaMO€ IIOIMYJISIPHOE
npuMeHeHue. Taxke Ha 3TOM 3Tare MOYKHO MPOBECTH CAMOOLICHKY: IIONIPOCUTH JI€TEN
B YTOJIKE JOCKH CTaBUTh «+» WA «—» B 3aBUCUMOCTH OT TOTO, IPAaBUJIbHBIN JIU J1aH
OTBET. 3aTEM MOJCUYMTHIBAEM KOJIWYECTBO IUIFOCOB M aHAJU3UPYEM pe3yJbTaT. IDTO
IIO3BOJIIET YYEHUKAM CaMOCTOSITEJIbBHO OLEHWTh CBOW YPOBEHb ITOHUMAaHMS
Marepuaia U BBIABUTH MPOOENbl B 3HAHUSX. YUHUTENb, B CBOIO OYEpEeb, MOJIy4aeT
LEHHYI0 HH()OPMALUIO O TOM, KaKU€ TEMbI TPEOYIOT TOMOJIHUTEIBHOTO TOBTOPEHUS.

[lepBuuHOE 3aKpeIUICHWE M KOPPEKLMS HOBBIX 3HAaHMU. PemeHne yCTHBIX
3a1aHUM IO HOBOM TeMe C HcnoJib3oBaHueMm /[ mo3BoisieT cpasy Ke 3aKpelnuTh
NOJydYeHHblE 3HAHWA U BBIABUTH BO3MOXHbIE owmuOku. Hampumep, mnocne
OOBSICHEHHUSI TpaBWJa YMHOXEHHUS JECSITUYHBIX JpoOei, MOXKHO MPEasIOKUTh
HECKOJIBKO IPOCTBIX IPUMEPOB U1l YCTHOTO PEIICHMS Ha TOCKAX.

Kontpons 3nanuii. /] MOXKHO HCHONB30BaTh JUIsl MPOBEAEHUS HEOOJBIINX
IPOBEPOYHBIX PabOT WM MAaTeMaTUYECKUX JTUKTAHTOB. OTO MO3BOJIAET OBICTPO
OLICHUTh YPOBEHb YCBOCHHMS Marepuana KaXKIbIM YYEHUKOM W BBIIBUTH TEMBI,
TpeOyIoIIHe JOMOJIHUTEIbHON TPOPaOOTKH.

Pednekcus. B koHIle ypoka MOXKHO MOMPOCUTh YYEHUKOB HAMCaTh Ha JOCKE,
YTO HOBOT'O OHM Y3HAJIU, YTO UM OBLIO HEMOHATHO, WJIM YTO UM MOHPABUIIOCH OOJIbILIE
BCEro. OJTO TOMOTaeT YYHUTENI0 MOJYy4YuTh OOpaTHYI CBS3b OT YYEHUKOB U
CKOPPEKTHUPOBATH CBOIO padOTy B JalbHEHIIIEM.

IIpaxmuueckue cogemul NO UCNOAL308AHUI0 UHOUBUOYATLHBIX OOCOK:

o Hcnonb3yiiTe mMapkepbl pa3HbIX IBETOB: JTO MOMOXKET CHEIaTh YPOK
0oJiee MHTEPECHBIM U HATJISAIHBIM.
o VYcraHoBUTE 4YeTKME TMpaBWiia HCIOJIb30BaHUA J0COK: OOBICHUTE

YYEHUKaM, KakK IMpaBWJIbHO MHUCAaTh Ha JOCKE, KAaK €€ MOKa3blBaTh M KaK CTUPATh
HaIMCaHHOE.

o XpaHnute JOOCKM B yHoOHOM Mecte: JIOCKM [OJDKHBI OBITh JIETKO
JOCTYITHBI 11 yYYEHUKOB, YTOOBI OHM MOTJIA OBICTPO MX JAOCTATh U yOpaTh.

o [ToompsiiTe akTMBHOE ydyacTHe: XBAJIUTE YYEHUKOB 3a IIPABUIbHBIC
OTBETHI U 32 CTapaHUeE.

o He Oolitece »skcnepumentupoBath: [IpoOyiTe pasHble CcHocoObI
UCIIOJIb30BaHUs JOCOK, YTOOBI HalTH Hanbosee A(hPeKTUBHBIE AJI BaAIIEro Kiacca.

JononnumenvHule uoeu u pacuiupenusi:

° Hcnonp3oBanne A0COK JjIsi TpymnmoBou paboTel: Paznmenute kimacc Ha
TPYIIBl W TMPEUIOKUTE MM PEIIUTh 3aJady Ha OJHOW OOJBIION JOCKe. ITO
CHOCOOCTBYET Pa3BUTHUIO HABBIKOB COTPYIHUYECTBA U KOMAHAHON pabOTHI.
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o Co3nanne MHTEpaKTHBHBIX WUrp: Mcnonb3yilTe NOCKH I MPOBEACHUS
MaTeMaTUYECKUX HIp M KOHKypcoB. Hampumep, MoxHO opranuzoBath urpy «Kto
ObICTpee PeluT NpumMep» Win «MaTteMaTH4ecKoe J0TOY.

o [Ipumenenue AO0coK s Bu3yanuzauuu: lIpemyioxure ydeHHKam
HapucoBaTh rpapuku (YHKIHM, reoMeTpudeckue (Urypbl WM CXEMbl PEIICHUS
3a/1a4 Ha JI0CKax.

o Hcnons3oBanne [0COK g camomnpoBepku: Ilocne BbIIOJIHEHHS
CaMOCTOATENIbHOM pabOThl NPEAJIOKATE YYEHUKaM OOMEHATbCS JOCKaMu U
MIPOBEPUTH OTBETHI IPYT Apyra.

o Nurterpanus ¢ apyrumu npeaMeramu: M cmonb3ynTe HOCKM Ha ypOKax
JIPYrUX MPEAMETOB IJIsl PEIIeHUs 3a7ad, TPeOYIOIUX MaTeMaTHYEeCKUX HAaBBIKOB.
Hampumep, Ha ypokax (U3MKHA MOXHO MCHOJB30BaTh JOCKH i 3anucu Gopmyin u
peuieHus 3a1a4.

o Hcnonbs3oBaHre JOCOK sl OOPaTHOW CBSI3U YUUTENIO: YUEHUKHA MOTYT
IIACATh Ha JOCKAaX CBOM BOMNPOCHI, MOXKEIAHUSA WU TMPEIJIOKECHUS IO YIYUIIEHUIO
YPOKOB.

B 3akntoueHue, MCHOIb30BAHUE WHIUBUIAYAJIbHBIX MApPKEPHBIX TOCOK — 3TO
MOIIHBI HHCTPYMEHT B PyKaxX YUYUTEIsl MAaTEMATUKH, MO3BOJISIIOIINMI CAENIaTh YPOKHU
00Jiee UHTEPAKTUBHBIMU, BOBJIEKAIOMUMHA U 3PHEKTUBHBIMU. DKCIICPUMEHTUPYUTE,
aJanTUpPyHTe HTOT MpPUEM I[OJ] CBOM HYXJIbl U OCOOCHHOCTH KJacca, W BBI
00s13aTE€JIbHO YBUJIUTE MOJIOXKUTEIbHBIE PE3yJIbTaThI!
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XYJ1OKECTBEHHBIN BBIMBICEJI U HCKYCCTBEHHBIA UHTEJJIEKT
HUpuna Pumosna Kapumosa,
npenooasamenv I'AIIOY YV pumckuil konnedic cmamucmuxu, UHGOpMamuxu u
svlyucIuUmenvbHou mexuuxu, 2. Yga. Pecnyonuxa bawxopmocman

AnHoramusi. B cratee paccmaTpuBaroTcs TpOOJSIEMBI, CBSI3aHHBIE C
BO3MOXHBIM  BO3JCHCTBUEM  HMCKYCCTBEHHOIO  HHTEJUIEKTAa  HA  pa3BUTHE
XYyJIO)KECTBEHHOTO TBOpYecTBa B cdepe nureparyphl. [ns mpumepa B KauecTBe
CpaBHUTEIHHOTO (hOHA TPHUBEICHBI POMAHBI, ABTOPHI KOTOPBHIX MPEANPUHUMAIOT
MOMNBITKA YCUJIMSMH CBOMX T€pOEB BEPHYTHCS B MPOLUIOE M U3MEHUTH TEUCHUE
HUCTOPUYECKUX COOBITHIA. ABTOp CTaThWl WpemjaraeT B3TJSHYTh Ha TMOJ00HYIO
TPAKTOBKY COOTHOIIEHUS MPOUIJIOTO M HACTOSIIIETO0 C TOYKH 3PEHUS BO3MOKHOTO
MCTIOJIb30BAHUA TEXHOJIOTU UCKYCCTBEHHOTO MHTEJIIEKTA.
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KiarwoueBble cjoBa: poMaHbl, SOKCKYpC B IIPOILIOC, aBTOPCKOC BHIACHUC,
HCKYCCTBGHHBIﬁ HHTCIJICKT.

B coBpeMeHHBIX yCIOBHSIX, KOrjJja O TEPCHEKTHBAaX MPUMEHEHUS
HMCKYCCTBEHHOTO MHTEJUIEKTa YK€ HE Pa3BEPTHIBAIOTCSA JUCKYCCHH, CBOWCTBEHHBIE
HEJJAaBHEMY IMPOLLIOMY, OOJIBIIMHCTBO HCCIEAOBATENCH CKJIOHSETCS K aHaIu3y
MCKITIOYUTENIFHO MOPAJIbHBIX aCleKTOB pa3BUTHUs Moao0HOro penomena. [logoOGHbie
BONPOCHI BO3HUKAIOT TAKKE MPUMEHUTEIBHO U K SIUCTOJISIPHOMY KaHPY .

B Mupe XyHOXECTBEHHON JIUTEpATyphl TMOJB3YIOTCS  MOBBIIICHHBIM
YUTATEIbCKUM CIOPOCOM IPOU3BEACHUS, ABTOPBI KOTOPBIX MEPEMEMIAIOT CBOUX
repoeB BO BPEMEHU C T€M, YTOOBI IPEIOTBPATUTh HETAaTUBHBIE COOBITUS B MPOIILJIOM.
SpkuM npuMepoM MOAOOHOTO pojia sSIBUJIACh KHUTA HU3BECTHOTO OpPUTAHCKOTO
nucareiia CtuBeHa @pas «Kak TBOPUTH UCTOPHUION.

I'epoit kHuru, Maiikn SHr, BbIXOAEH M3 aCHHUPAHTYPHl AKAAEMHUUYECKOIO
Omumna — KemOpumka — MOArOTOBUI AMCCEPTALUIO O MPEANOCHIIKAX IMOSBICHUS
Haum3ma B I'epmanuun. Cyzapba mpeiactaBuil €My YHUKAIBbHYIO BO3MOYKHOCTh MpU
AKTUBHOM COJACHCTBUM MOXKUJIOTO (PU3MKa Ha MAalIMHE BPEMEHH OTIPABUTHCA B
MPOLLIOE U C MOMOIIBIO CHEHHAIBHBIX MWK OECIIONUsS BOCIHPENSTCTBOBATH
poxkzieHnto B cembe Anousa ['mtiepa ero ceiHa Anonbga. Ycunus Maiikina u ero
KOJUIETM HE JONYCTUTh POXIAEHUS YEIOBEKA, OTBETCTBEHHOCTH KOTOPOrO 3a
pa3Bs3piBaHue BTOpoit MUPOBON BOMHBI HHMKEM HE OTpHUIalach, Kas3ajloch OBbI,
NpUHECIH pe3yiibTaT. BepHyBIuch U3 nponuioro, Malkil ¢ 4yBCTBOM TTyOOKOTO
oOJierueHuss OOHAPYKUBAET, YTO €r0 KOJUICTH-UCTOPUKH HUKOT/Ia HE CIbIMAiu 00
Anonbde I'ntnepe[1, 178].

OpnHako, B CTOJb PaJlOCTHOM HAacTpoeHWU repoi pomana @pas mpeObiBad
Henonro. [lorpy3uBmmch B U3y4eHUE KHUT, XPAHUBIIUXCS B OMOJIMOTEKE, OH Y3HAET,
YTO HAIIUCTCKas mapTusi ciaoxkuiack B ['epmannu Bokpyr ¢urypsl ['enpuxa ['mogepa.
Ero coparaukamu Obutn ['e66enbe, [llaxt, Po3enbepr, Pam u npyrue yxe u3BecTHbIC
¢urypsl. icTopus «TpeTbero peiixa» CloXujiach HECKOJIbKO MHA4ye, YeM 3TO ObLIO
npu ['mtnepe. [lapagokc 3akitoyancss B TOM, B TOM K€ MOJIKY, A€ JOJIKEH ObLI
ciyxuth [luknsrpy0ep, BoeBan u ['nogep[1,367].

ABTOp pomMaHa HE NPUBOAUT JOKA3aTEJIbCTB TOrO, YTO BO3HMKHOBEHHUE
Hauu3mMa B ['epmanum B 20-ple IT. MPOLLIOTrO CTOJETUS ObUIO peakiuen
3HAQYUTENBHOTO YHCIIa HEMIIEB Ha IMOpaXeHWe CTpaHbl B pe3ynbrare llepBoit
MHPOBOM BOMHBI U MOANMUCAHUE YHUZUTEIBHOIO Bepcanbckoro morosopa. Marepuan
B POMaHE€ H3JI0KEH CKBO3b MPHU3MY JIMYHOrO BocHpusitua repoeB. Ctuen Dpaii
n30eraeT COIMOIOTU3UPOBAHHBIX 0000IIEHII 1 HPABOYYHUTEIBHBIX 3aPUCOBOK.

Jpyrum  mpuUMEpPOM  JUTEPATYpHOTO  TMPOU3BEACHHS, TJ€  COOBITHS
Pa3BOPAUMBAIOTCS BOKPYT MEPEMENIEHUS M3 HACTOSIIErO0 B MPOIILIOE, CTal poMaH
3HameHuToro nucarens CtuBeHa Kunra «22. 11. 63». Ero repoit, [[>keiik OnmuHr,
VUYHUTENIb JIUTepaTypbl U3 HEOOJBIIOTO0 aMEPUKAHCKOTO TOPOJKA PETYJISIPHO
3araspiBaeT B HEOOJNBIIYIO 3aKyCOUHYIO, BIIQJIEIbIEM KOTOPOW SIBISIETCS €ro
npusitesnb. OT Hero J[PKeWK y3HaeT 0 TOM, YTO B MOJICOOHOM MMOMEUIEHUU CYIIECTBYET
nopTaj BPEMEHH, Yepe3 KOTOPhId MOKHO nonacTk B 1958 roa. Panu cBoeoOpa3zHoro
AKCIEPUMEHTA DMIUHT HECKOJILKO COBEPIINI MO00HbIE «mpoMeHaas u3 2011 roga
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B 1958 u oOpatHo. B pe3synbrare AIMTEIBHBIX PA3rOBOPOB XO3SIMH 3aKyCOYHOH, Y
KOTOPOTO MO MPUYMHE 3J0POBbSI UCCAKAIOT XKU3HEHHBIE CHIIbI, yOoexaaeT [[xelika
BepHYTbcA B 1958 T. U mpenoTBpaTUTh BHoOCHeACTBUM yOuiicTBo mpesuaeHTta CLIA
Jxona ®@. Kennenu[2,37].

WNHTpura npowsBeneHHs COCTOMT B TOM, YTO TIJIABHBIM TIE€pOM IIONANAET B
MHOTOUHCJICHHBIE TIEPUNETUU COOBITHH, BO3BpallaeTCs K MPEnoaaBaTesbCKOi
NEeATEIbHOCTH, CHACAET LIENIYI0 CEMbBIO OT YOWMIIBI, BCTPEYAET MOJOAYIO KEHUIUHY
Ceitnun J{anxuiui, ¢ KOTOPOU €ro CBA3BIBAIOT CaMbI€ UCKPEHHHUE YyBCTBA.

Opnako J[>kelik He 3a0bIBAET IIaBHOM CBOEH 3a/1a4uM — OH MOCTOSIHHO CIEAUT 3a
JIu XapBu OcBanbpaoM. Jlornueckum 3aBepiieHueM ¢Gadysibl poMaHa SBISIOTCS
coobITus 22 HOsO0ps 1963 1. B roposae Jamiac, mrat Texac.

['epori poMaHa B UTOre CracaeT KM3Hb TJaBe rocyaapcrsa. Ho kakou neHoun
Bce 910 focrtaerca? Ilpu 3anepskanun OcBanbaa morubaet BosmtoOneHHas J[xeika.
[Tocne mogoOGHOro0 reponYecKoro NOCTyNKa DNIMUHTAa HE OCTaBJISIOT B TIOKOE areHThI
CHELCITYK0, TOCTOSHHO 33JIal0IIKe eMY OAMH U TOT k€ Borpoc: «OTKyaa Thl B3sJICA?
Mpb1 HE MOXKEM HaWTU HU OJIUH JOKYMEHT, CBS3aHHBIN C TBoew Ouorpadueit no 1955
r.»[2,567].

Jlxelik Bo3Bpaiaetcs B cBoit 2011 roa v He y3HaeT CBOM «3a0bITOE MPOIILIOEY.
Kak okazanoce, mpenoTBpaTuB NPECTYIUIEHWE NPOTHUB TJIABbl IOCYNApPCTBA, Iepou
poMaHa (paKkTUUECKH BbI3BaAJ LIEJIbIA KackaJ W3MeHeHu, npousomenmux B CIIA, u
B MHUpE OTHIOAb HE B JIYULIYIO CTOPOHY. YBHJEB CTOJIb ME€YAJIbHBIC INOCIEACTBUS
CBOUX JICMCTBUM, ONIHWHT NPUHSJI PEUICHHWE HE CHEIINTh B IJIOCKOCTH ACHCTBHIA,
HaIIPaBJICHHBIX HA BOCCTAHOBIICHUE UCTOPUYECKOMN CITPABEIJIMBOCTH.

Takum 00pa3oM, TJaBHBI YPOK, KOTOPBIH H3BIEKAIOT TEPOM DITUX JIBYX
IPOU3BEACHUIN, U K 3TOMY BBIBOAY MOJBOJAT YWTATENA MHCATENM — HUKOrAA HE
CJIEIyeT CTPEMHUTHCS K TOMY, YTOOBI «IIEPEMUCATh HCTOPUION.

Cronp moApoOHOE W3JI0KEHUE HaMU COOBITHM, OMUCHIBAEMBIX B JBYX
JIUTEPATYPHBIX MPOU3BEICHUSAX, MPEACTABISIETCS, HA HAIl B3IJIS[, HE CIIyYalHBIM.
[TogoOHas QakTtypa Marepuana HarjisgHO MOATBEPKIAET TE€3UC O TOM, aBTOPCKOE
BHUJICHWE MOCJIEA0BATEIIbHOCTH U CYTH MPOUCXOAIIETO BPS U MOKET CPABHUTHCS C
cyryoo (akTOJOTMYECKUM U CTPOTrO MOCIEAOBATEIbHBIM TOBECTBOBAHUEM, K
KOTOPOMY  HEHM30€XHO HampaBjeHa TpPaKTOBKAa COOBITUA B  BOCHIPUITHH
HCKYCCTBEHHOTO MHTEJICKTA.

O4eBuHO, MOJAOOHBIM «aBTOPY» 3aMPOTPAMMUPOBAH HAa BCECTOPOHHUN OXBAT
JUI, COOBITUI (haKTOB, BKJIIOYAs M HE3HAYUTEIbHBIC MojpoOHOCTH. HO momoOHas
KapThHa OyAeT JIMIIIEHA TMPOSBICHUW TOHKOW MIyIIeBHOW MaTepud. Pedb uaeT o
MPOCTBIX YEJIOBEUECKMX YYBCTBAaX (COMHEHUS, TEPEKUBAaHUS, OECIOKONCTBO,
cocTpaganue, Jro00Bb). [IpencraBisieTcss MamOBEpOATHBIM, YTO HWCKYCCTBEHHBIN
MHTEJJIEKT CIIOCOOEH NMPOHUKHYTH B cpepy CTOJb IITyOOKOT0 MOHMMAHHUS TOJO0OHBIX
SMOLIMH U YyBCTB.

CrnenyeT Takke y4UTBHIBATh TOT (PakT, UTO aBTOp MPEXK/E, YeM MPUCTYMHUTh K
U3JI0)KEHHUIO COOBITHII B CBOEM MPOMU3BEICHHUH, YK€ MPEACTaBISIET 00pa3 IJIaBHOTO
reposi WK Jake HeCKOJbKUX Jiuil. C KOTO MOXKHO OpaTh T€ WM WHBIE YEPThI, KaK
MOJIOKUTEIIbHBIC, TAK U OTPULIATENIbHBIE? DTO MOTYT OBITh Kak caM aBTOp, TaK U €ro
3HakoMble. [logoOHBIH  TIpUeM  TO3BOJIIET  JIOCTUYL  OOJIBIIEH  CTENeHU
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yOeAUTENBHOCTH CO3/]JaBa€MBbIX MUcCAaTeNeM 00pa3oB. Y MCKYCCTBEHHOI'O MHTEIIJIEKTa
oJ00HOU MPEPOTATUBKI, pa3yMEETCs, HET.

B mporiecce moaroToBKH K HAMMCAHUIO M B XOJ€ HEMOCPEIACTBEHHON PabOTHI
HaJ KHUIOM aBTOp NPOJOJDKAET YCBAaMBATh MHOTOYHCIIEHHBIE HWCTOYHUKHU 10
npobJieMam, peACTaBIAIONIMM UuHTEepec. M Toraa nucaresnb COBEPIIEHHO OTXOIUT OT
yCTOsIBIIUXCS B 001IecTBe cTepeoTunoB. Tak, CtuBeH KUHT 10 Mepe «IOorpyKeHUs
B CBOIO TeMy, yOenusicas B TOM, 4YTO HacejeHue IokHbIXx mmTatoB CIIA B
3HAYUTEJIPHOM Macce OTHOCWJIOCh K Tmpe3ujieHTy KeHHeau, cuuTas €ro sSpKuMm
IpeACTaBUTENIEM JTUOCPATIbHOM YacTH MOJUTHUUECKOTO HcTeOnummMenTa. K Tomy xe
Kunr nosnHee nmpusHaBajcs, 4TO €My yAaJIOCh OTOWTH OT IIPeoOaaloliuX B CTpaHe
Ha TMPOTSHKEHUM MHOTHX JECATHUIECTHM KOHCHUPOJIOTHUUECKHUX TEOPUM «3aroBOpay,
npuas K BeIBOJy 00 orBeTcTBeHHOCTH JI Xapu OcBasibia 3a cmepTh Kennenu (Ha
98 %, 1o cmoBam Kunra)[2,769].

Crusen ®paii, koraa B cBoeM pomane otipaBui [uknsrpydepa B «HEOBITHEY,
COBEpIINJI CBOEOOpa3HbI KyJbOUT, BBIJIBUHYB B JIMJAECPHl HAIMCTCKOW MapTUH
I'enpuxa I'monepa. A oH ObUT BBIXOALIEM HE U3 CPEAHErO Kilacca, a MpeACTaBUTEIIEM
apUCTOKPATUUYECKOTO KpPyTa, 3HABIIIETO HECKOJIBKO MHOCTPAHHBIX A3bIKOB. [10100HBIM
MIPUEMOM aBTOP JAET MOHATh BAYMYMBOMY YUTATENIO, YTO MPEANOCHUIKN MOSBICHUS
HalM3Ma CJIEAYyEeT HMCKaTh HE B HACTPOCHUSAX «TOJIbDY, @ B OTHOIIEHWH BCEHU
FEPMAHCKOM HAIMA K YHHU3WUTEJIBHBIM JUISI HEMIIEB MOCIEACTBUSIM Bepcanbckoro
JIOrOBOPA.

Takum 00pa3oM, MOXKHO YTBEpKJaTh, YTO KJIACCHUYECKHH TE3UC: «UYEIOBEK
TBOPUT CBOIO HCTOPHS Cam» MOXXHO TPAKTOBATh CICAYIOIIMM 00pa3oM — «TOJBKO
YEJIOBEK MOXET MEPENUCHIBATh HCTOPUIO», HO C OJJHOM Y €IMHCTBEHHONW OTOBOPKOM,
«JIMIIb B TUTEPATyPHOU (hopme».

Cnucok rumepamyput:
1. Cmugen @paii. Kax meopums ucmopuio: Poman / Ilep. ¢ anen. C. Hnvuna. -M.:
@anmom Ilpecc.2022. -560 c.
2. Kune, Cmusen. 11/22/63: [poman] / Cmusen Kune; [nep. ¢ anen. B.A. Bebepa]. -
Mockea: uzoamenvcmeo ACT, 2022. -800c.

YK 621
YCTOUYUBOE PA3BUTHE PETHOHOB YEPE3 BHE/JIPEHUE
NMHHOBALIMOHHBIX CUCTEM TEINVIOCHABXEHUSA
Kapumose Mapam, macucmpanm 2-20 Kypca
@I'bOY BO bawxupcxuii I'AY, Pecnyonuxa bawkopmocmatn, Poccus

AHHOTaNUsl. AKTyaJIbHOCTh HCCIICIOBAaHUS OOYyCJIOBJIEHA HEOOXOIMMOCTHIO
nepexoja K yCTOMYMBBIM U 3(()EKTUBHBIM CHCTEMaM TETUIOCHAOKEHHS B YCJIOBHSIX
W3MEHEHUs KJIMMaTa M pocTta mnoTpedbHocTel Hacenenus. llenp cratbm —
pPaccMOTpeTh BHEAPEHNE WHHOBAIIMOHHBIX TEXHOJIOTHHA B CUCTEMY TEILIOCHAOKCHHUS
KaK CIIOCO0 JTOCTHKEHUS YCTOMYMBOTO PA3BUTHSI PETMOHOB. BBIBOIBI MOATBEPIKIAIOT,
YTO MHTETpaIsl HOBBIX TEXHOJIOTMH CHOCOOCTBYET CHW)KCHHIO DJHEpProsarpar Hu
YIIYUIICHUIO Ka4eCTBa )KU3HHU.

KiaroueBble cjioBa: yCTOWYMBOE pa3BUTHE, WHHOBAIMOHHBIC TEXHOJIOTHH,
TEIJIOCHAOKEHNE, PETMOHBI, YHEProcOepeKeHUE.
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B ycnoBusax rio0aibHBIX M3MEHEHUW KIMMaTa U YBEJIMYEHUS MOTpPeOJIeHUS
DHEPIUM YCTOMYMBOE PA3BUTHE PETMOHOB CTAHOBUTCS OJHOM W3 TJIABHBIX 3a7a4
rOCy/IapCTBEHHOM TMOJIMTUKUA. ODHeprerudeckas dS(P(PEKTUBHOCTh W CHUKCHHE
HEraTUBHOTO BO3JACUCTBUA Ha OKPYXAIOUIyI0 Cpeay TpeOyloT BHEIPEHHUSA
MHHOBAallMOHHBIX TEXHOJOTMA B CHUCTEMY TeIUIOCHAOKeHus. TertocHabxeHue
ABIIIETCS KJIIOYEBBIM JJIEMEHTOM OSHEPreTH4Yeckod HWHQPPACTPYKTYphl, U €ro
MOJEPHU3ALMUSA MOKET 3HAUYNUTEIBHO MOBBICUTh YCTOMYMBOCTh PETMOHOB K BHEIIHUM
BBI30BAM.

B »oTOif cBA3M s MccienoBaHUst ObUIM  MCIIOJIB30BAaHBI AHAJTUTHYECKUE
MaTepHalibl, OTUYETHI O BHEJIPEHUN MHHOBAIIMOHHBIX TEXHOJIOTHM B TETUIOCHAOKEHUH,
a Tak)Ke JaHHBIE O TEKYIIEM COCTOSHUM CHUCTEM TEIUIOCHAOKEHUSI B Pa3IMUHBIX
pernonax Poccuu. MeTtonpl ucCIeqOBaHUS BKIIOYAKOT CPABHUTENbHBIM aHAIN3,
CUCTEMHBIN MOAXO0 U U3YUECHHE JIyUIINX IPAKTHUK.

Jlyymme  1mpakTUKM M3 POCCUMCKOM  JACHUCTBUTEIIBHOCTH  OTPAXaroT
MOJIOKUTENbHYIO JUHAMUKY BHEAPEHUS MHHOBAIMOHHBIX CHUCTEM TEIUIOCHAOKEHHUS.
[IprMepb! yecnenHpIX MPOEKTOB BKIIOYAOT [ 1; 3]:

l. MopepHu3anus KOTelbHbIX: BHEIpEHE KOTeHEPAllMOHHBIX YCTAHOBOK B
KOTEJIBHBIX, YTO IMO3BOJISIET OHOBPEMEHHO NPOU3BOJAUTH TEILIO U AJIEKTPOIHEPTHIO,
3HAUUTEIPHO YyBEIMYMBaeT oOmyr 3ddexktuBHOCTh cucTembl. Hamnpumep, B
TroMeHCKOI 00J1acTh peain30BaH MPOEKT MO MOAEPHHU3ALUU KOTEIbHBIX, KOTOPBIN
MO3BOJIMJI CHU3UTH noTpebiieHue raza Ha 30%.

2. Hcnonb30BaHne BO30OHOBISIEMBIX HUCTOUHUKOB 3HEpruu: B HEKOTOpBIX
permonax, Takux kak Kapemusa u Autail, aKTUBHO pPa3BUBAIOTCA MPOEKTHI IIO
UCIIOJIb30BaHUI0 OMOMAcChl M COJHEYHOM SHEpruu sl TEIJIOCHA0XKEeHUsA. IDTU
IPOEKThl HE TOJIBKO YMEHbBILAIOT YTIEPOAHBIN ClIe[l, HO U CIOCOOCTBYIOT Pa3BUTHUIO
MECTHOM 3KOHOMUKH.

3. WHTemnekTyallbHblE  CUCTEMBI  yIpaBieHUs: BHeapeHuwe cucrem
aBTOMATU3AlMM M MOHHUTOPUHIA B TEIJIOCHAOKEHHWU IO3BOJIIET ONTUMHU3UPOBATH
IIPOLIECCHI PACHIPEACIICHUS TEIIA, YTO NPUBOAUT K CHUKEHUIO TIOTEPH U MOBBILIEHUIO
s dextuBHOCTH. B MOCKBE peann3oBaH MPOEKT MO BHEIPEHUIO WHTEIIEKTYaTIbHbIX
CUCTEM YIPABJICHMS, KOTOPBIM MO3BOJIMII COKPATUTh PacXo/bl HA YHEProcHabKeHUe
Ha 15%.

4. OueprosdextuBHbIC 30aHUA: B HEKOTOPHIX pernoHax Poccuu akTUBHO
MPUMEHSIOTCSI TEXHOJIOTMM «YMHOTO» TEIJIOCHA0)KEHHs, YTO BKIIOYAeT B ceOs
HCIIOJIb30BAaHUE TEIUIOM30JLMOHHBIX MaTE€pHalOB, aBTOMAaTU3UPOBAHHBIX CHCTEM
YIOpaBICHUS] U APYIMX WHHOBALMOHHBIX PEHIEHHI. ODTO MO3BOJISIET 3HAYMUTEIBHO
CHU3UTH NMOTpeOIIeHNE IHEPTUU HA OTOIUICHHE [2; 4].

Takum o00pa3om, BHeApEeHHME HHHOBALMOHHBIX CHCTEM TEIUIOCHAOKEHUS B
pernoHax Poccun siBIsieTCsS BaXXHBIM LIArOM K JIOCTHIKEHUIO YCTOMYMBOTO Pa3BUTHS.
Hcronb30BaHWE COBPEMEHHBIX TEXHOJIOTMHA IO3BOJSET HE TOJBKO 3HAYUTEIBHO
COKpATUTh SHEPro3aTpaThl, HO U yJIYUYIIUTh Ka4Y€CTBO KU3HU HACEIICHUS. Y CIIEIIHBIC
NPaKTUKH, PEATM30BAHHBIC B PA3JIMYHBIX PETHOHAX, TEMOHCTPUPYIOT BO3MOXKHOCTh
JOCTHXKEHHUSI BBICOKHX PE3YJIbTATOB MPU UCIOJIb30BAaHUU MHHOBAI[MOHHBIX MOIX0/I0B.
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YCTOMUNBOE Pa3BUTHUE PETMOHOB Y€pPE3 BHEAPEHUE MHHOBALMOHHBIX CHUCTEM
TEIJIOCHAOKEHUS — O3TO HE TOJBKO HEOOXOAMMOCTh, HO M BO3MOXHOCTH IS
co3manusi 6osiee KOMQPOPTHON W OE30macHOM Cpenbl A Ku3HU. VHHOBAIMOHHBIC
TEXHOJIOTUHU, TAKHWE KAaK KOTe€HEpals, UCI0JIb30BaHHE BO3OOHOBIISIEMbIX HCTOUYHUKOB
DHEPIUM Y HWHTEJUICKTyaJIbHbIE CHUCTEMBbl YHOPABJIECHUS, UMEIOT IOTEHIUAI IJIs
TpaHchOpMAITHN YHEPTETUIECCKON HHPPACTPYKTYPHI ¥ TIOBBIIIECHUS €€ YCTOMIUBOCTH.
BaxxHO mpoaoipKaTh HCCAEA0BAHUS M BHEIPEHUE JIYUIINX MPAKTUK I JOCTHUKECHUS
MIOCTaBJICHHBIX IIeJIeH B 00JIACTH YCTOMYHUBOTO Pa3BUTHSI.

Cnucok qumepamypuol:
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YK 621
AHAJIN3 BJIUSIHUSA THHOBAIIMOHHBIX TEXHOJIOI'M HA
SHEPTETHYECKYIO BE3OITACHOCTH U YCTOMYUBOE PA3BUTHUE
PET'MOHOB
Kapumose Mapam, macucmpaum 2-20 xkypca
DI'HOY BO Bawxupckuii I'AY, Pecnybnuxa bawxopmocman, Poccus

AHHoTanmMsi. B cratee paccmaTpuBaeTrcsi BIHMSHUE HWHHOBAlIMOHHBIX
TEXHOJIOTUN Ha SHEPreTUYECKYI0 O€30MacHOCTh U YCTOMYMBOE PA3BUTHE PETHOHOB.
[lenpto ucceqoBaHuUs SABISIETCS BBISIBICHUE KITFOUEBBIX (DaKTOPOB, CIIOCOOCTBYIOITUX
MOBBIIIEHUIO YCTOMYMBOCTU SHEPTr€TUYECKUX CHUCTEM YEPe3 BHEJIPEHUE HOBBIX
TE€XHOJIOTUH. Pe3yNbTaThl MOKa3bIBAIOT, YTO MPUMEHEHNE NHHOBALIMOHHBIX PEIICHUI
MO3BOJISIET TOBBICUTH HAJEKHOCTh JHEPrOCHAOKEHUS, CHHU3UTH DSKOJOTUYECKYIO
Harpy3Ky U yJIy4dlIUTh SKOHOMHUYECKHE MMOKA3aTeJId PETHOHOB.

KiawuyeBble cjioBa: HWHHOBAIlMOHHBIE  TEXHOJOTMH,  JHEpreThyecKas
0€30I1acCHOCTh, YCTOMYMBOE pa3BUTHE, PETUOHBI, BO300HOBISIEMbIC HCTOYHUKU
SHEPIUHu.

DHepreTudeckass 0€30MacHOCTh U YCTOMYMBOE Pa3BUTHE PETMOHOB SIBIISIOTCS
BOXHEHUIIMMHU AacleKTaMHd COBPEMEHHOro obmiecTBa. B ycnoBusix riaoOainbHBIX
U3MEHEHUI KJIMMaTa M MCTOILIEHUS TPAJAUIMOHHBIX JHEPreTHUYECKUX PECypCOB,
HE0OXOUMOCTh MEPEexXo0/ia Ha YCTOWYMBBIE U O€30IMacHbIe SHEPreTUUECKUE CUCTEMBI
CTAHOBUTCS AaKTyaJlbHOM KaK HUKOrjAa. VIHHOBallMOHHBbIE TEXHOJOTUH, BKIIOYas
BO300HOBJIsIEMbIE UCTOYHUKU SHEPTHH, YMHBIE CETH M CHUCTEMbI XpaHEHUs SHEPIUH,
UTPAIOT KIKOYEBYIO POJIb B 3TOM MPOLECCE.
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AKTyanbHOCTh HUCCIIEOBaHMsI OOYyCIIOBJIIEHa HEOOXOIMMOCTBIO OOECIeueHus
HHEPreTUUECKON OEe30MacHOCTH B YCJIOBUSAX PACTYIIET0 COpoca Ha HHEPrHi0 U
HEOOXOJAMMOCTH CHMKEHHS HETaTHBHOI'O BO3JACHCTBUS Ha OKPYKAIOLIYIO CpELy.
M HHOBaIMOHHBIE TEXHOJIOTUHA MOTYT CTaTh PELICHUEM I AJOCTHKEHUS 3TUX LEJEH,
obOecnieunBasi 3(PQPEKTUBHOE HCIOIB30BAHUE PECYPCOB W MHUHUMU3HPYS PHUCKH,
CBSI3aHHBIC C JHEPrETUYECKONU 3aBUCUMOCTBIO.

B wuccnenoBaHuM MCIONB30BAHBI METOJbI CPAaBHUTEIBHOIO AaHAINA3A U
CUCTEMHOI0 Moaxoja. PaccMoTpeHsl npuUMeEpbl BHEAPEHHS WHHOBALMOHHBIX
TEXHOJIOTUA B pa3au4HbIX pernoHax Poccum m mupa. OCHOBHBIE HCTOYHUKHU
MH(POpPMaIIMU BKJIIOYAIOT HAyYHBIE CTAThU, OTYETHI MEXAYHAPOIHBIX OpraHUu3aluuil u
JaHHbIE TOCYJaPCTBEHHBIX CTATUCTUYECKUX CITYXkKO.

OmgHuM U3 SpKUX NPUMEPOB SBISECTCA BHEAPEHHE YMHBIX cered B CaHKT-
[lerepOypre, rae peamu3yeTcs NPOEKT MO0 MOJAECPHHU3ALUHN AJIEKTPUUYECKUX CETEH ¢
UCIIOJIb30BaHUEM LU(MPOBBIX TEXHOJOTUHA. DTO TMO3BOJISIET HE TOJBKO MOBBICUTH
3¢ (PEKTUBHOCTh pacOpeeieHUs] SJIEKTPOIHEPTUU, HO U YIYYIIUTh KadeCTBO
o0Cny)KMBaHUsl TNOTpeOUTENed. YMHBIE CYETYMKH M CHUCTEMbl MOHHUTOPHHIA
MO3BOJISIIOT B PEAJIBHOM BPEMEHU OTCIEKUBATh MOTPEOJEHUE SHEPIUH, YTO
CIOCOOCTBYET 0oJiee paUMOHAIBHOMY HCIIOJIb30BAHUIO PECYPCOB M CHUKEHUIO
IIOTEPB.

B Espone, Ha mnpumepe Il'epMaHMM, aKTUBHO BHEAPSAKOTCA TEXHOJIOTHH
ynpasieHus crupocoMm (Demand Response), kKoTopble IO3BOJISIIOT THOKO pearupoBath
Ha M3MEHEHUs B NOTPEOJEHUM DJEKTPOIHEPTUU. IDTO OCOOEHHO aKTyaJllbHO B
YCIIOBUSIX BBICOKOM [JI0JIM BO30OHOBISIEMBIX MCTOYHMKOB dHepruun (BUD) B
sHeprodaiance cTpaHbl. ['epMaHus UCHONB3YeT TIUIATPOPMBI, KOTOpPhIE COOMpAIOT
JaHHbIE O MOTPEOJEHUH U MpeljiararT IOJb30BaTENsIM ONTHUMAaJIbHbIE TapuU(bl B
3aBHCHUMOCTH OT BPEMEHHU CYTOK M YPOBHS Harpy3ku Ha Ce€Th. DTO CHOCOOCTBYET HE
TOJIbKO 3KOHOMHMH CPEICTB MOTpEOUTENeld, HO W YIYYIICHUIO CTa0WIBHOCTU
SHEpProcucTemsl [1].

MHHOBaMOHHBIE TEXHOJOTMH, TAKWE€ KAaK COJHEYHbIE U  BETPOBBIC
ANEKTPOCTAHLIMM, YMHBIE CETU U CUCTEMBI XPAHEHUSI DHEPTUH, 3HAYUTEIBHO BIUSIOT
Ha SHEPreTHYECKyr 0€30MacHOCTh PernoHoB. Hampumep, BHeOpeHHE YMHBIX CETEl
ITO3BOJISIET ONTHMHU3UPOBATH PACHPENECICHUE JIIEKTPOIHEPTUN, CHUXKAsA IOTEPU H
MOBBIIIAST HAZEKHOCTh 3HEprocHaOx)eHusa. CUCTEMbl XpaHEHHs] SHEPTUH, TAKUE Kak
aKKyMYJIATOPbl M THAPOAKKYMYJIUPYIOLUIME CTAHIUMHU, 00ECTIEUYUBaAIOT OalaHCUPOBKY
Harpy3kd U BO3MOKHOCTb MCIOJIb30BaHUSI BO30OHOBIISIEMBIX HCTOYHUKOB YHEPIUH B
moboe Bpems [2].

Kpome Toro, wucnonb3oBaHH€ BO30OHOBISIEMBIX HCTOYHHKOB 3HEPTUU
CIOCOOCTBYET CHMKEHHMIO 3aBUCHUMOCTH OT TPaJWLIMOHHBIX YTJIEBOJOPOIHBIX
PECYPCOB, YTO B CBOIO OYEPE/Ib MOBBIIIAET YHEPIreTUUECKYIO OE30MMaCHOCTh PETMOHOB.
Hampumep, B HEKOTOpBIX €BpONEHCKUX CTpaHax HaOJI0naeTcs 3HAYUTEIbHOE
YBEJIMYECHHUE JI0JM BO300HOBIIIEMBIX MCTOUYHHUKOB B SHEPreTHUECKOM OajlaHce, 4YTo
MO3BOJIAET HE TOJIBKO YJIYYIINUTHh 3KOJOTMYECKYHO CUTYyallMi0, HO U CO3/1aThb HOBBIE
pabourie MecTa B cepe 3eJIeHON IHEPIETHUKHU.

B Poccun taxoke HaOMI01a10TCSl HO3UTUBHBIE U3MEHEHUS B 00JIaCTH BHEAPECHUS
MHHOBAIlMOHHBIX TexHojorud. Hanpumep, PecnyOnuka bamkoproctaH akTHBHO
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Pa3BUBAET NPOEKTHI MO HMCIOJIb30BAHUIO COJIHEYHOW M BETpoBOMl 3Heprun. B 2020
roJly B perroHe Oblja 3aImyIeHa COJHEYHAs AJICKTPOCTaHIUs MomHocThio 10 MBT,
YTO CTAJI0 3HAYUTEJIbHBIM BKJIAJOM B Pa3BUTUE BO30OHOBIISIEMBIX HCTOYHUKOB
sHepruu. Takue MPOEKThl CIOCOOCTBYIOT HE TOJBKO YIYUIICHHIO YHEPTEeTUUYECKOU
0€30macHOCTH, HO W CO3JaHUI0 HOBBIX pPa0OYMX MECT W Pa3BUTHIO MECTHOU
skoHOMUKH [1; 3].

OTtcroaa cienyer, YT0O MHHOBAIMOHHBIE TEXHOJIOTUU UTPAIOT KIIOYEBYIO POJIb B
00ecreueHnr PHEePreTUYecKo 0e30MacHOCTH M YCTOMYMBOIO Pa3BUTHS PETHOHOB.
Wx BHenpeHHe MO3BOJISIET 3HAYUTEIBHO MOBBICUTH 3PHEKTUBHOCTH MCIIOIb30BAHUS
SHEPreTUYECKUX PECYPCOB, CHU3UTHh 3aBUCHUMOCTh OT TPAJAMIIMOHHBIX MCTOYHUKOB
SHEPrUy U MUHUMU3HPOBATH HETATUBHOE BO3/ICMICTBHUE HA OKPYKAIOIIYIO CPENLY.

Jns yCHemHoro BHEAPEHUS HWHHOBALMOHHBIX TEXHOJIOTUH B JHEPIrEeTHKY
PErMOHOB HEOOXOIUMO:

l. Pa3paGoTka M peanuzanus rocyJapCTBEHHBIX MPOTPaMM MOIAECPKKH
BO300HOBJISIEMBIX UCTOYHUKOB YHEPTHUU.

2. Coznanue cTUMYJIOB 11 MTHBECTULIMK B MHHOBALIMOHHBIE MPOEKTHI.

3. IloBbIIeHHE YPOBHS MH()OPMUPOBAHHOCTHU HaceJeHus 0
MPEUMYIIECTBAX UCIIOJIb30BAHUS BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU.

4. CoTpyIHUYECTBO MEXKAY TOCYJapCTBEHHBIMH, YaCTHBIMU W HAyYHBIMU

OpraHu3alUsIMU JJis1 OOMEHA OIMBITOM U TEXHOJIOTHUSIMH.

Takum o0pa3om, BHEAPEHHUE WHHOBAIIMOHHBIX TEXHOJIOTHH B DHEPIETHYCCKYIO
chepy SBISETCS BaXXHBIM IIaroM K 00ECIEYEHHUIO SHEPreTHUeCKOo 0e30MacHOCTU U
YCTOMYMBOTO pa3BUTUS pernoHoB. HeoOxoammocTh mepexoja Ha YCTOMYHBBIC
UCTOYHUKH SHEPTUU U 3 (DEKTUBHBIC TEXHOJIOTUHM CTAHOBUTCS BCE OOJiee OUEBUIHON
B YCJIOBUSX TJIOOATBHBIX BBI30BOB, CTOSIINX MIEPE] YEIIOBEUCCTBOM.
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YK 621
CPABHUTEJIBHBINA AHAJIN3 HHHOBAIIMOHHBIX CTPATEI'U B
OBJIACTH JIEKTPUYECTBA U TEIIJIOOHEPT'ETUKU JJIsA
YCTOHUYHUBOI'O PA3BBUTHSA POCCUMCKHNX PETHOHOB
Kapumose Mapam, mazucmpanm 2-20 Kypca
@I'bOY BO bawxupcxuii I'AY, Pecnyonuxa bawkopmocman, Poccus

AnHoTamusi. B paHHON cTatbe paccMaTpuBaeTcs pojidb WHHOBALMOHHBIX
CTpaTeruii B OJJIEKTPUYECTBE M TEIUIOPHEPreTHUKE JUIsl YCTOMYMBOIO pa3BUTHUS
pervoHoB. llenbio ucciaenoBaHus SBISETCS BbIsIBIIEHWE HamOosiee 3((PEeKTUBHBIX
MOJIXO/I0B K BHEAPEHUIO BO30OHOBISIEMBIX HCTOYHUKOB SHEPrUM W ONTHUMHU3ALUU
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DHEPreTUYECKUX CHUCTEM. BBIBOABI MOKa3bIBAIOT, YTO WHTETpalys WHHOBALMA
CIIOCOOCTBYET IKOHOMUYECKOMY POCTY M 3KOJIOTUYECKOU YCTONYUBOCTH.

KiroueBble  cj10Ba:  HMHHOBAallMM,  JJIEKTPUYECTBO,  TEIUIOIHEPIETHKA,
YCTOMYUBOE Pa3BUTHE, PETUOHBI

CoBpeMeHHBIE BBI30BBI, TaKW€ KaK W3MCHCHHE KIUMaTa W HCTOIICHUE
MPUPOIHBIX PECypcoB, TpPeOYyIOT OT PpETrHOHOB BHEAPEHUS YCTOMYHMBBIX W
MHHOBAIIMOHHBIX TMOJXOJOB B OOJACTH DJJEKTPUYECTBA M  TEIJIOIHEPTETUKHU.
NHHOBalIMOHHBIE CTpaTerMH B ITHX OO0JACTIX MOTYT 3HAYUTEIBHO TIOBBICUTH
3 (PEKTUBHOCTh HHEPreTUYECKUX CHUCTEM M  CIIOCOOCTBOBATh YCTOMYMBOMY
pa3BUTHIO. BaXXHO paccMOTpeThb, KaK pa3iMYHbIE PETrHOHbl MPUMEHSIOT 3TH
CTpaTEeTUHU U KaKue pe3yJbTaThl OHU MOJIyYaroT.

AKTYyallbHOCTh HCCJIEIOBaHMs OOYCJIOBIIEHa HEOOXOJUMOCTBIO Mepexoja K
YCTOWYMBBIM SHEPreTUUYECKUM CHUCTEMaM, CIIOCOOHBIM O0ECHeUYUTh MOTPEOHOCTH
HACEJCHHUS U SKOHOMHUKH MPU MUHUMAJIHLHOM BO3JICMCTBUU Ha OKPYKAIOIIYIO CpEy.
NHHOBaMM B DJCKTPUYECTBE W TEIUIODHEPTETHKE MOTYT CTaTh KITFOYCBBIMH
dbakTopamMu B JOCTHXXEHUMU IeJIed YCTOMUMBOTO pa3BUTHS, YTO JEJaeT aHalIu3
CYIIECTBYIOIIMX MOJIX0/I0B OCOOEHHO BaXKHBIM.

Jnst mpoBeneHUsT CPAaBHUTEIBHOIO aHaliv3a MCIOJIb30BAIUCh JaHHBIE O
BHCJIDEHUW  WHHOBAIMOHHBIX  CTpAaTeTHd B 00JIACTH  DJIGKTPUYECTBA W
TEIJIOPHEPTETUKA B Pa3IMYHBIX peruoHax. MeTojoyiorusi BKIOYala aHalu3
JUTEPATYyphl, CTAaTUCTUYECKHUE JIaHHbIE, a TAKXKE IMPUMEPHl YCIEIIHBIX MPAKTHK.
Taxxke Obu ucnosib3oBaHbl MeTonbl SWOT-ananu3a [ OLEHKH CHJIBHBIX WU
c1a0bIX CTOPOH Pa3IUYHBIX CTPATETHH.

OTMeTuM, 4YTO HWHHOBAIMOHHBIE CTPATETMH B OOJACTH JJIEKTPUUECTBA H
TEMJIOPHEPTETUKH MOTYT BKJIIOYaTh BHEAPEHHUE BO30OHOBISIEMBIX HCTOYHUKOB
DHEPTUU, YMHBIE CETH, HDHEProcOeperarone TEXHOJOTHMH U JAPYrHe pPEeIIeHHUs.
Hampumep, B HEKOTOPBIX perHOHAX aKTUBHO Pa3BUBAIOTCS COJHEYHBIE U BETPOBBIC
ANIEKTPOCTAHIIUHA, YTO IIO3BOJISIET YMEHBIIUTH 3aBHCHMOCTh OT HMCKOMAEMBIX
HMCTOYHHKOB YHEPTHUH.

CpaBHHUTENBHBIN aHANMW3 ITOKAa3bIBACT, YTO PETHOHBI C BHICOKUM YPOBHEM
WHHOBAIUH JEMOHCTPUPYIOT OOJiee BBICOKHE TOKa3aTeIN YCTOWYMBOTO PAa3BUTHSL.
Hampumep, wucmosib30BaHWE  YMHBIX — CETEH  TMO3BOJSET  ONTUMHU3HPOBATH
pacripeiesieHie YHEPTUM U CHU3UTH MOTEPHU, UTO OCOOCHHO BaXKHO ISl YIAJICHHBIX U
c1abopa3BUTHIX TEPPUTOPUH.

Jlyumme poccuiickue npakTuku [1; 3]

B Poccuu cymiecTByeT psajl yCIEUTHBIX MPUMEPOB BHEIPEHUS HHHOBAIIMOHHBIX
CTpareruii B 00JacTH DdJEKTpUYECTBA M TerlodHepreTuku. OIHUM U3 TaKHX
npumMepoB  sBisieTcss  PecmyOnmuka  bamkoprocTaH, Te aKTUBHO —Pa3BUBAIOTCS
MIPOEKTHI 1O HMCIOJIH30BAHUIO BO30OHOBIISIEMBIX HMCTOYHUKOB JHEPIHH, TAKHUX Kak
COJIHEYHBIE U BETPOBBIC AJIEKTPOCTAHIIUU. Kpome TOro, peruoH BHEAPSET yMHBIC
TEXHOJIOTUH B yIPABIICHUE YHEPTCTUYCCKUMH CHCTEMaMH, YTO IMO3BOJISET TIOBBICUTH
uX S(PPEeKTUBHOCTP M YCTOWYMBOCTb. B permoHe peaau3yroTcs TMPOCKTHI IO
CTPOUTEIBCTBY COJHEYHBIX M BETPOBBIX JJICKTPOCTAHIIMMA, a TaKXKe BHEIAPSIFOTCS
TE€XHOJIOTHH, TIO3BOJISIONINE ONTUMU3UPOBATh MOTPEOIEHNE YPHEPTUU. ITO HE TOJIBKO
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CIIOCOOCTBYET CHUKEHUIO YTIJIEPOJIHOTO CJIe/la, HO U CO3J]aeT HOBbIE paboune MecTa u
yIy4yllaeT KadecTBO JKU3HM HaceleHus. Fcnonb3oBaHHE  BO300OHOBIISIEMBIX
uctoyHukoB HHepruu (BUD) u cucrem ynpaBieHUs DHEPrUEl IMO3BOJISIET
3HAUYNUTEIBHO  COKPAaTHTh  BBIOPOCHI ~ MApPHHUKOBBIX  Tra30B M IOBBICHUTH
9HEPTod(H(HEKTUBHOCTS.

B wactHOCTH, pernoHbl, Takue Kak TarapcraH m balmKopToCTaH, aKTHBHO
pPa3BUBAIOT COJHEUHBIE M BETPOBBIC JEKTPOCTAHIIMH, YTO CIIOCOOCTBYET HE TOJIBKO
CHIKEHHMIO 3aBUCHMOCTH OT MCKOIIA€MbIX MCTOYHUKOB 3HEPTUHM, HO U CO3JAHUIO
HOBBIX pabouux MecT. B TO ke Bpemsi, perMoHbl ¢ TPaJAUIIMOHHBIMU MOJIXO0JaMHU K
SHEPreTUKEe CTAJKUBAIOTCA C MpoOJieMaMH, CBSI3aHHBIMHU C  yCTapeBIIUMHU
TE€XHOJIOTUSIMHU U BBICOKOM DHEPTOEMKOCTBIO.

NHHOBallMOHHBIE CTpaTErd B OOJACTH 3JEKTPUYECTBA U TEIUIOIHEPTEeTUKH
UTPAlOT KIIOYEBYKO pOJIb B YCTOWYMBOM PA3BUTHUH DPETHOHOB. CpaBHUTEIBHBIN
aHaJIM3 [OKa3bIBA€T, YTO PETMOHBI, AKTUBHO BHEAPSIOUIME HOBBIE TEXHOJOTHH,
JOCTUTalOT  JYy4YIIUX pe3yJbTaTOB B OOJACTH 3KOHOMHYECKOTO pocTa H
AKOJIOTUYECKON yCTOMYUBOCTH.

B a0l cBsizu chopmyniupyeM ciaeayronme pekoMeHaanuu [2].

1.  PernoHanpHBIM BIACTSAM CIIEyeT TMPOJOJDKATh WHBECTUPOBATH B
HCCIIEIOBAHUS U pa3pabOTKU B 001aCTH BO3OOHOBIIIEMBIX HCTOYHUKOB YHEPTUH.
2. HeoOxoaumo pa3BuBaTh NapTHEPCTBO MEXAY TOCYJapCTBEHHBIMU

CTPYKTypaMH, HAy4YHBIMM YUPSKACHUSAMH H OW3HECOM JUIS  pealln3alluu
VHHOBAIIMOHHBIX [IPOEKTOB.

3. Baxxno akTMBHO WMHGOPMHUPOBATH HACEICHHE O MPEUMYIIECTBAX
WCIIOJIb30BaHUSI BO300OHOBIISIEMBIX HCTOYHHUKOB JHEPTHMM W DJHEProcOeperarommx
TEXHOJIOTUH.

Takum o0pa3om, BHEApPEHHWE HWHHOBAIIMOHHBIX CTpaTeruii B  00JIACTH
DJICKTPUYECTBA UM TEIUIODHEPTETUKHU SBISIETCS BAaXXHBIM IIarOM K JTOCTHYKEHHUIO
YCTOWYMBOTO pAa3BUTUS PETUOHOB. [IpuMepbl yCHENIHBIX MPAKTUK, TAaKUE Kak
Pecnybnuka baimkoprocTaH, MOKa3bIBaIOT, YTO peaiu3alius TaKUX CTPATETU MOXKET
NPUBECTA K 3HAYUTEIIBHBIM DKOHOMHMYECKMM M DSKOJOTHYECKUM IPEUMYIIECTBAM.
HeoOxonumocTh JagpbHEMINIETr0 HCCIEIOBAHUS M BHEAPECHHUS HWHHOBAIIMOHHBIX
MOXO0JIOB OCTAETCSl aKTyaJIbHON B KOHTEKCTE IJI00ATbHBIX BHI30BOB, CTOSIIMX MEPE
YEJIOBEYECTBOM.
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YK 371.388.8
UHTEI'PAIIUSI MEXKJIUCIIUIIJIMHA PHBIX 3HAHU B YUEBHBIN
MNPOLHECC CUCTEMbI JOINNOJHUTEJBHOI'O ObPA3OBAHUSA
Komntwoxoe Hzopv Hukonaesuu, nedazoe oononnumenvro2o oopazosanus MbBOY
O «T Ilapycy, e. Yeha, Pecnybruxa bBawkxopmocman
I'ybauoynnun Mapam Upexosuy, kanoudam 6uono2uieckux Hayk, 0OyeHm
kagpeopvt EHO I'AY J[I1O UPO PB, 2. Y¢a, Pecnybauxa bawxopmocman

AnHoTamusi. B crarbe paccMoTpeH OmbIT pabOThl MO  Pa3BUTHIO
HaANPO(ECCUOHANBHOIO HAaBbIKA MEXOTPAclIeBOM KOMMYHHKAIlMM I10 aBTOPCKOU
nporpamme «Camousetsl Poccuny MynbTHHAIIPaBIEHHOTO O0yUYEHUS.

KiroueBble cjoBa: Haanpo(eCcCHOHATIBHBIM  HaBBIK, MeEXOTpacieBas
KOMMYHHUKAIMsI, KOHLENIUU OJAPEHHOCTH, WHTErpanus MeEXIUCHUIIITMHAPHBIX
3HAHMM.

C uenplo ornpeaesieHrus HampaBlieHUd padoThl 0 peOPMUPOBAHUIO CUCTEMBI
oOpazoBaHusi, ATEHTCTBOM CTPAaTeTUYECKUX HWHULMATUB OBLIM  MPOBEACHBI
HCCIICIOBAHUS CPEeIM TMpeAcTaBUTeNeld peanbHOro OusHeca [1], mo pesyibraram
KOTOpbIX ObUI cocTaBieH ATiac HOBBIX npodeccuit, rae ykazansl 11
HaJMpoheCCUOHAIBHBIX HABBIKOB, HEOOXOJMMBIX ISl  YCIEIIHOIO OCBOCHHS
yesjoBekoM npodeccuit oynyuiero. OQHUM U3 HanboJiee BOCTPEOOBAHHBIX HABBIKOB,
C TOYKHU 3peHUsl paboTONATENICH, SIBISETCS MEXKOTpAcieBass KOMMYHUKAIUs, YMEHHE
pelieHrs] BO3HUKAIOIMIMX MpOoOJEeM Ha CTHIKE TPATUIHUOHHBIX HANpaBICHUN
NEATEIIBHOCTH.

Jlnst pemieHust 3amad  MEXOTpaciaeBOM KoMMyHHKanuu Ha Oasze Llentpa
nerckoro TBopuectBa «Ilapyc» JlemmHckoro paitona 1. Ydbl negarorom
nonoaHuTeNbHOro0 0bpazoBanus KonroxoBbeiM M.H.0bu1a coznana u peanusyercs (10
7eT) aBTOpcKasi mporpamma «CamonBeTsl Poccumy KOMIUIEKCHOTO pa3BUTHUS ACTel
IIKOJIBHOTO BO3PAcTa B OJHOM KPYXKKE JTOTIOJHUTEIHLHOTO 00pa3oBanus [3].

B npouecce pabotel Ham npoekrom B LT «Ilapyc» ¢dyHkumonuposana
nHHoBanmoHHas mwiomaaka ['AY JIIIO NUPO Pb no teme «BrisiBienue u pa3zputue
CIOCOOHOCTEN 00yYarolmuXcsi MyTeM OpraHu3aluu Pa3HOCTOPOHHETO O0ydeHUs U
BOCIIUTaHUSI B OOBEIUHEHUU JOTMOJHHUTEIHHOTO O0O0pa3oBaHMUs B  YCIOBUSX
peanuzaiuu OI'OC» B nepuog ¢ 2016 mo 2020 roza, yToObl OH OBLT MPOU3BEIEH C
MPUMEHEHUEM HAy4YHbIX TMOJXO0J0B. VIHHOBallMOHHAs JEATEIBHOCTh  TaKXKe
conpoBoxaanack Manoi Axkanemueit Hayk «uTtennekt Oynymero» (r. OOHUHCK) U
Poccuiickoit Akagemueir O6pa3oBaHus B paMKaX MHHOBAIIMOHHOM Iuiomanku MAH
[2].

[IpakTrueckass oTpabOTKa yMOMSIHYTOTO Y4eOHOTO MpOIecca W TMOTyYEHHBIC
MearOTHYECKUE PE3YIHTATHI TOBOPAT O BO3MOXKHOCTH PEIINTh MHOXECTBO TIPOOIIEM,
CTOSIIIIUX TIEPE]T COBPEMEHHBIM 00pa30BaHNuEM, KOTOPhIE MPEICTaBIIEHbI HA puC. 1.
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3agauu, pewaemble npm
MYy/bTUHANPaBAEHHOM
obyuyeHnn

KomnnexcHoe, .
MpodopueHTauma CHMM¥EeHWe CYMMapHOH
CUCTEMHOE pa3sBuTMe

y4aLmxca — y4eOHOW Harpy3Hm

BbiABAEHWE K pa3BUTKE JKOHOMMKA 5IO,D.}KE!THIJIX
O0APEHHOCTHA YdallKuxca cpencrse

L[ oCTynHOCTb KAYEeCTBEHHOTO Ycnosua ona onepeXaruLEero
oﬁpaacnaauuﬂ Pa3BUTHUA SKOHOMMWEWM

Puc.1. 3agauum, pemiaembie Py MYyJIbTUHANPABIEHHOM O0y4YEeHUH

Baxnoit cocTaBistomieit  yueOHOTro Impoliecca MpU  MYJIbTHHANPABICHHOM
0o0yYeHHH SBJISETCS BO3MOXHOCTh peOCHKA JIMYHO TOMpOoOOBaTh MHOTHE
HaIpaBJICHUS B 00yYCHUH, YTOOBI HA MIPAKTUKE MOHATh OCOOEHHOCTH TOT'O MJIA HMHOTO
HaIpaBJICHUS YEJIOBEUCCKON JESITEIBbHOCTH, a TaKXKE OCO3HAHHO CJIeNIaTh BBIOOD
CBOEr0 HarpaBlieHHsT OOy4YeHHs, 4YTO BHOCHT NPOQOPHUECHTAIMOHHBIN acCIeKT B
JAHHYIO MPOrpaMMy.

UrtoObl  Jydille TMOHATH CyTh  IPOTPAMMbI, TPUBEAEM  OCHOBHBIE
HaIpaBJICHHOCTH O0y4YeHUs 10 Hel (puc.2).

[laxmarso-

wawmenHoe

ofuenNTeATERTYRLHOE pRIBITIE

Puc.2. Hanpasnenus pabotel o0benunenus: «Camonsetsl Poccum»

Bo Bpems yueOHoro roga B oObemuHeHnun «CamonBeTbl Poccumy» 3aHATHS
MPOXOJAT MOJYJIBHO IO CEMH OCHOBHBIM HAaIPaBIEHUSAM: YKOJIOTHUUECKOE (pa3BUTHE
AKOJIOTHYECKOTO MBIIUICHUSI), TYpPUCTHYECKOE (CHOPTHBHBIA M CaMOJAESTEIbHBIN
TypU3M), XYJ0’KECTBEHHO-3CTETHUECKOe (OCHOBBI H300pa3UTEIILHOIO HCKYCCTBA,
JIEKOPATHUBHO-TIPUKIIATHOE TBOPYECTBO), JUTEPATYypPHOE (OCHOBBI >KYyPHAIMCTUKH,
HCKYCCTBO XYJI0’KECTBEHHOTO CJIOBA), TeaTpajbHOE (CLEHAPUCTCKOE, PEXKUCCEPCKOE,
aKTepCKOE), TEeXHUYEeCKoe (HAYaJbHOE  TEXHMYECKOE  MOJETUPOBAHHE U
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IPOTOTUIUPOBAHUE, OCBOCHHE OCHOB JJIEKTPOCXEMOTEXHUKH, POOOTOTEXHUKH,
OCBOGHHE TMPHUKJIAJHBIX KOMIBIOTEPHBIX MPOTpaMM TpadHUUecKux pPeaaKTOPOB,
PEIAKTOPOB  CIAWJIOB, BHJACOPEIAKTOpAa), OOIIEHHTEIUICKTyalbHOE (OCBOCHUE
YIOPaXKHEHU Ha TapMOHH3ALMIO MBICIHUTENIbHBIX IPOLECCOB, JOTMYECKUE WUIPbl —
IIAIIKK, [IaXMaTbl, OCBOEHHE pPabOThl C WHTEUIEKT-KapTaMH, YNpPaKHEHUS Ha
pa3BUTHE MaMsATH, MHEMOTEXHHKa). BbIOOp JaHHBIX HaNpaBiICHUN 3aHATHHA
0o0yCJIOBJIEH, B NEPBYIO OYEpE]b, HMMEIOIIMMHCI Yy TMeAarora KOMIETEHUUSIMH,
KOTOpbIE ObUIM MPUOOPETEHBI B IPOLIECCE MPOU3BOACTBEHHOM IESITEIIBHOCTH B CAMBIX
pPa3HBIX OTpacisAX YEJIOBEUYECKOM MJEATEIbHOCTH, HA4YMHAs CO CTPOUTEIBHOTO
pazHopaboYyero, JJIEKTPOMOHTAXKHHUKA, W 3aKaH4YMBas JOJDKHOCTSIMU TJIaBHOTO
MHXXEHEpPa TOCYAAapCTBEHHOIO YHUTAPHOTO MPEANPUITHS, IUPEKTOPA-YUPEAUTENS
MHOTOIPO(HIBHOTO MAJIOTO MPEATPUSITHUSI.

CornacHo «Pabouell koHLIENIMU OfapeHHOCTH»: «OJapeHHOCTh — CUCTEMHOE,
pa3BUBaloIleeCs B TEYEHHE >KU3HM KauyeCTBO IICUXWKH, KOTOpPOE OINPEIEIsIeT
BO3MOKHOCTh JIOCTHIKEHUS YEJIOBEKOM 0o0Jiee BBICOKMX (HEOOBIYHBIX, HE3AYPSITHBIX )
pe3yiabTaTOB B OJHOM WJIM HECKOJBKHMX BHJAX JEATEIbHOCTH MO CPaBHEHUIO C
IPYTUMHU JIIOAbMW». B Hell BBIAENAIOTCS CIEAYIONIME BHABl OJAPEHHOCTHU:
TeXHUYecKass (K pemeciiaMm); CIOpPTUBHas (IICUXOMOTOpHAs); OpTraHU3allMOHHAs,
MHTEJUIEKTYyallbHasg, Xopeorpaduueckas, CIEHUYECKas, JHUTEpaTypHO-NO3THYECKa,
n300pa3uTenbHas, My3bIKalbHas, JUAEpCKas, HpaBCTBEHHasA. Eciiu mpoBecTH aHanu3
JIOTIOJIHUTENBHON 001Ieo0pa3oBarenpHoil nporpammbsl  «CamornseTsl Poccum», TO
MO>XHO KOHCTaTHpPOBAaTh, YTO 3aHATHS 10 JAHHOM IporpamMMme HaIlpaBJIEHbl Ha
BBISIBJICHHUE W pa3BUTHE § BUAOB OJAPEHHOCTU (TEXHUYECKAass — K peMeciaM;
CHOpPTHBHAs (IICUXOMOTOpHAs1); OpraHU3al[IOHHAs, MHTEIJICKTyallbHasl, CLICHUUECKas,
JUTEPaTypPHO-TIOITUYECKAs, N300pa3uTeNIbHAsSL, JTUIEPCKas).

Takum o00pa3oM, Kaxkaoe ¢3 HaNpaBJIeHWM OOydeHUs B  paMmKax
MHHOBALMOHHOW IJIOMIAIKM OOOCHOBAaHHO C HAYYHOU M MIPAKTUYECKON TOUKH 3PECHHUS,
MIO3TOMY €r0 MOKHO CUMTATh MEPBUYHBIM 3TAllOM 00YUYEHUs CIIELHAIUCTOB B CAMBIX
pa3HbIX OO0JACTAX JAeSATeNbHOCTH. B mpolecce 3aHATUH MO JAaHHOM Iporpamme
yyaliydecss OCBaMBAIOT IMOJHBIA UK MPOEKTHON NEATETbHOCTH, MPUAYMbIBAs UACH
JUTSL YIIYUIIEHHUS] OKPY’KaroIled *KU3HU (CyTh MpPOEKTa), 3aTeM MpeBpallas HACH B
peanbHble N300peTaTeIbCKUe, TEXHUYECKHE MPOEKTHI, 111 KOTOPBIX PUCYIOT 3CKHU3HI,
PUCYHKH, TOSICHSIIOIME OCHOBHYIO MJICI0, MPOAYMBIBAIOT, KAK W W3 YErO0 MOXKHO
U3rOTOBUTH MAaKeTbl (OCBOEHUE HABBIKOB IOCTPOEHUS TEXHOJOTMYECKOM IIEMOYKH),
a1M00 peasbHO NEHCTBYIOIIME MPOTOTHUIBI TaKUX YCTPOMCTB (KOHEUHO, €CIU UX, B
MIPUHLMIIE, BO3MOKHO PEAM30BATh B «JIOMAIIHUX» YCIOBHSX), Y4aTCsl COCTaBIAThH
OMHCaHMs CBOEH paboThl (MOAYJH OCHOB KYPHAIMCTUKH CIIOCOOCTBYET TOMY, YTOOBI
0osee cBOOOIHO BBIpAXAaThb CBOM MBICIH, HJIEH B TEKCTOBOM BBIPAKEHHH), BECh
MpoLeCcC OT UJIeu 0 MakeTa ¢ororpadupyercsi, CHIMaeTcs Ha BUJEO, a OJyuYeHHbIE
dboTo W BuAEOMATepHaIbl 3aTeéM OHU O(QOPMIAIOT B BHJE TMpe3eHTauu (C
OpUMEHEHUEM pEJaKTopa CIalJoB WM BHUACOPEHAAKTOpa), 3aTeM yuaTcs
nyOJIMYHOMY MPEICTAaBICHUIO CBOETO MPOEKTa (MJIs MOJATOTOBKH K YeMY MPOBOJSATCS
TeaTpaJbHbIE 3aHATHS, MO3BOJISIONIME MPEOAOJIeBaTh CTpaxX Nepeln ayauTOpHei,
nyOJUYHBIM BBICTYIJIEHMEM), Y4YaCTBYIOT B KOHKYypCax, MoOJydas HpaKTUYECKUU
OMBIT BBICTYIUICHUI; YTOOBI 3aHATHS HE IUIM B YIIEpO OCHOBHOM IIKOJIBHOU yuele,
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OHM OCBaMBAaKOT YIPAXHEHHUS HAa TAPMOHM3ALMIO MBICIUTEIbHBIX YIIPAXKHECHUM
(BBIMIOJIHEHUE KOTOPBIX OO0JIETYaeT BBIMOJHEHHUE IIKOJBHBIX JOMAIIHUX 3aJaHui),
Pa3BUBAIOT JIOTUKY B JIOTHYECKUX HWIrpax, ydarcs padborath ¢ wHbOpmaiumend mpu
OCBOCHUU WHTEJUICKT-KApT, Pa3BUBAIOT IMaMsiTh, 3aHUMAasCh OCBOEHHEM OCHOB
MHEMOTEXHUKU. BaXXHBIMH Tak)Ke SBJISIIOTCS U 3aHSATHUS MO HAIMPABICHUIO TypU3Ma.
Bumumo, o gaxke OoJjiee PaKTUYHBI B MYJIBTHHANPABICHHOM O0pa30BaHWU, YeM
JIpyTye CHOPTHUBHBIC HAIMPABJICHUS, TaK KaK IMO3BOJIAIOT HAMpPaBUTh (PU3UYECKYIO
AKTUBHOCTh JIETEl B TIO3UTHBHOE PAa3BUBAIOLIEE pYyClO, NPUYYAlOT HUX K
OTBETCTBEHHOCTH 3a CBOU ACHCTBUS (BEAb B MPUPOTHBIX YCIOBUAX JIFOOBIE MIAJIOCTU
MOTYT HPUBECTH K MEYAIbHBIM IMOCJEICTBUSIM), Ha 3aHATUSIX MPOUCXOIUT YCBOCHUE
JETbMU OCHOB 0€30MacHOM KU3HEJEATEIbHOCTH, HABBIKOB B3aMMOIIOMOIIM B
CJIOKHBIX CUTyallUsX. DTU 3aHATUS O0Jiee YHUBEPCAJIbHBI, TaK KaK MO3BOJISIIOT JETAM
C JIFOOBIM COCTOSIHUEM 3JI0POBBSI 3aHUMAThCSl UMH (BE/Ib MPOICHT JETEH IIKOJIBHOTO
BO3pacTa 0e3 mpoOJieM CO 3J0pOBbEM CEPhE3HO COKpaiaeTcs B mociueanue 10-15
JIeT), KpOME TOro, 3aHATHUS TYPU3MOM TMO3BOJISIOT HAy4yuTh JeTed Oe30MacHOMY
MOBEJICHUIO B TMPUPOJHBIX YCIOBUSIX, a TaKXe SIBISIOTCS OJHUM U3 CIIOCOOOB
MPEO0JICHUS CTPECCOBBIX CUTYyaIMi. 3aHATHS TYPU3MOM HaIlpaBJICHbI KaK pa3 Ha To,
yTOOBl JIETHU, CTaB B3POCJIBIMHU, CMOTJHM pEaau30BaTh BCE CBOU CIOCOOHOCTH B
COBPEMEHHOM OOIIIECTBE, MMEsI TMPUBBIUKY O€30MacHOTO 3I0POBOTO OTIbIXa Ha
MIPUPOJIE.

[ToMmuMO oOmMMCaHHOTO, MeETANpPEAMETHBIA YUYeOHBIM MPOLECC TO3BOJISIET
pPEHINTh 3a/1auy MPOQPECCHOHAIBHON OPUEHTAIIMU YYalllUuXCs, KOTOpasi TaKKe OYCHb
aKTyajdbHa M BOCTpeOOBaHa /i CUCTEMBbI 00pa3oBaHHs. BakHBIM IUTFOCOM TaKoOU
IpOrpaMMbl SIBIIIETCSI CYLIECTBEHHOE COKPAILIEHHE CYMMAapHOTO BPEMEHHU 3aHSATUI
BCEX HAMpAaBICHHOCTEH B CHCTEME JOMOJHUTEIHHOTO O0pa3oBaHUs A
caMooInpeicicHus] pedeHka Omarojgapsi OTCYTCTBHIO HEOOXOJMMOCTH ITOCEHICHUS
HECKOJIbKUX KPYKKOB Pa3JIMYHON HAMPABICHHOCTH.

B mporecce paboThl MHHOBAIIMOHHOW IUIOIIAJIKU BBISIBUJICS TAaKOW AacCIEKT:
3aHSATHS MO KOMIUIEKCHOMY Pa3BUTHUIO JETEH MPOBOAMWINCH MO PACHUCAHUIO — JBa
JTHS B HEJICIIO 110 2 aKaJieMHMYeCcKuX Jaca. To ecThb, KOHTAKT II€JaroroB ¢ HUMH ObLT 4
yaca B Hegemo. IIpu 3ToM B TedueHWe y4yeOHOro rojaa 3aHSATUS MPAKTUYECKU HE
MOBTOPSIUCh. JTO 3HAYUT, YTO PEOCHOK, MPOMYCTUBIIMNA €ro Mo KaKuM-TO
MpUYMHAM, YK€ YIIyCKald 4TO-TO B CBOeM pa3BuTHHU. [lo 3TON mpuurHe BO3HHKIIA
HEO0OXOIUMOCTh aKTUBHOM PabOThI C POIUTENSIMU JCTEH, pa3bsICHEHUE UM OCHOBHBIX
MPUHITUTIOB OOYYEHUST W JIEMOHCTpAIUs TMPAKTUKH HanOoJiee BaXKHBIX 3aHITHM,
9TOOBI JIOMa POJUTEIN MOTJIHM OKa3aTh MOMOIIb CBOMM JIETSIM B OCBOCHHH, TTOBTOPE
MPOMJICHHBIX 3aHATUNA IJi1 UX OoJiee MONMHOTO ycBoeHws. [loaTomy, HaumHas co
BTOPOTO y4eOHOTO Trojia paboThl MHHOBAIIMOHHOM TUIOMIAKU TIeAaror, padboTaromun
110 KOMILUIEKCHOM MTpOorpaMMe pa3BUTHSI, IPOBOJIAI MACTEP-KJIACCHI 111 POJAUTEINICH.

N3105keHHOE BHINIE ONMKUCAHUE PA3TMYHBIX CTOPOH MHHOBAIIMOHHOMW TUIOMIAIKH
MOXKET CO3/JaTh BIEYATJICHWE, YTO OpraHu3alus TaKOro HampaBjieHUs paOOThl B
JOTIOJTHUTENBHOM 00pa30BaHUM JUIIEHa Kakux-Obl TO HU ObLIO mpobsiem. Ho a3to
JTaJIeKO HE TakK.

Haunewm ¢ Toro, 4to aJis paboThl TAKOTO 00ObEAMHEHUS TPEOYETCS CIIeHATBHOE
y4eOHOE TOMEIIeHHe, KOTOPOEe JOKHO OTBEUYATh HECKOJbKUM MPOTHUBOPECUUBBIM
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Hopmam CanlluH, Benp a1 kpykKa XyJ10)KECTBEHHO-3CTETUYECKON HANPaBICHHOCTH
Y TeXHUYECKOHN HANpaBJIEHHOCTH HOPMBI IUIONIAIM Y4eOHOTO KaOMHeTa pa3nuvHbl. B
HameM kaOmHeTe oObenuHeHnss «CamonBetsl Poccum» wmebenb gopaboTaHa
MeJaroroM ¢ TeéM, 4ToObl ObITh HanOoJsiee YHUBEPCaIbHOW: OOKOBBIE BEPTUKAIBHBIC
CTCHKH TIOJIOBHHBI YUEOHBIX MapT MEPEHECEHBI HA CEPEAUHY MapThl, 4TOOBI €€ MOKHO
OBLIO MCTIONB30BATh KaK JJIS 3aHATHI MO PUCOBAHUIO, TEKOPATUBHO-IIPUKIATTHOMY U
TEXHUYECKOMY TBOPYECTBY, TAaK M JUIA 3aHATUU IIAIIKAMH, maxMaramu. Ha Bropon
MOJIOBUHE Y4E€OHBIX MApPT YCTAHOBIIEHBI CTAIMOHAPHBIE KOMIBIOTEPHI U1 MOHHUTOPHI
JUISI HUX, KOTOpPbIE 3aHMMAIOT OMPEJEICHHOE MECTO M YMEHBIIAIT pabodyro 30HY
CTOJIa JUIsl 3aHSATUN HE KOMIIBIOTEPHON HAIPABJICHHOCTH.

KomMrmnekroBanue Takoro kaOuHeTa — TOXe OThenbHas mpodiiema. Camblit
[JIaBHBIA BOIMPOC, BO3HUKAIOLIUN MPU 3TOM — (DMHAHCOBBIH, MOKYIIKa 000PYy10BaHUS
JUISL 3aHATHM TI0 OCBOCHHUIO KOMIIBIOTEPHBIX HPOrpaMM, M JUII TEXHHYECKOIO
TBOpPYECTBA (OCHOBBI DJIEKTPOCXEMOTEXHUKH M POOOTOTEXHUKH), TaK KakK 3TO
o00opy/soBaHuE JOPOTOCTOAIIE U TPeOYeT TMOCTOSHHOIO KBAIU(PUIIMPOBAHHOTO
0o0CITy>)KMBaHUS, YTO B YCJIOBHUSAX AEPUINTA TEXHUYECKUX CIICLIHAIMCTOB B CUCTEME
oOpazoBaHMsi M  HeJocTarka ()MHAHCHUPOBAHUS  CTAHOBHUTCS  NPAKTUYECKU
HEIPEOIOIMMbBIM NPEMSTCTBUEM. PeminTh 3TH po0iemMbl yaeTcsi TOJIbKO Onarogaps
KOMMEpPYECKOM  JEeATENbHOCTH  YUpeKJeHus  (MpedOCTaBIIEHHS  IUIATHBIX
00pa3oBaTeNbHbIX YCIYT), JIMYHOM WHULMATUBE IeJarora W aKTUBHOM NOMOILU
pOIUTENEN YUalUXCsl.

Takum  oOpa3oMmM, MOXHO TPUUTH K  BBIBOAY, 4YTO  HHTErpaIrus
MEXIMCUUIUIMHAPHBIX 3HAHUN B y4eOHBIM MPOLECC CUCTEMBI JOIMOJHUTEIBHOIO
oOpa3oBaHMs HE TOJHKO HEOOXOAMM, HO M BO3MOXKEH Ha MPAKTHUKE, YTO JO0Ka3aHO
OPaKTUYECKUM OOy4YEeHHEM IO MPOrpaMMe KOMIUIEKCHOTO Pa3BUTUS U BOCIHUTAHUS
nereit B LIAT «Ilapyc» 1. Vb, 4T0 MOXET €O37aTh METOAUWYECKYI0 0a3zy miis
nepecTpoiiku pabOThl CUCTEMBI 0OPa30BaHUs B COOTBETCTBUHU C BhI30BAMU BPEMEHHU.

Cnucox numepamypol:
1. Amnac Hogwvix npogheccuti \ M.: Aeenmcmeo cmpamecuyeckux
unuyuamus.-2014. -168 c.
2. laazoe A.C. Humeepayus O0onornumenvHo2o NpogheccuoHaibHO20

00pazosanuss 8 UHHOBAYUOHHYIO cpedy pezuonaivhoco passumus / A.C. lass308,
IO.K. Axuynnanos // Hayunoe obecneuenue cucmemvl no@vilueHUs: KeaIUpurkayuu
kaopos. —2025. —Ne 1(62). — C. 38-48.

3. Jononnumenvuas obwepazeusaroujas npozpamma «Camoyeemol Poccuu
21». Unmepuem-pecypc https.//cloud.mail.ru/public/pUaR/DS26ZWNpn
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HCIIOJIb30BAHUE JONOJHEHHOM U CMEIIIAHHOM PEAJIBHOCTH
JJISA TIPAKTUKO-OPUEHTUPOBAHHOI'O OBYYEHUSA STEM-
JANCIHUIIJINHAM

Kpomos Ezcop FOpvesuu,
HauanbHuK Ynpasnenus yugposozo pazeumus u napmHepcmed
Canxkm-Ilemepbypacko2o noaumexHu4ecko2o yHueepcumema
Illempa Benuxoeo, e. Cankm-Ilemepbype, Poccus

AHHOoTanmMsi. B cratbe paccMmaTpuBaeTCsd TOTEHIMAT  MCIOJb30BAHUS
JOMOJTHEHHOM M CMEMIAHHOM pEAJIbHOCTH JJIsi  IPAKTUKO-OPUEHTHUPOBAHHOIO
obyuenuss STEM-mucrunimuam. Ilokasano, Kak HWMMEpPCHBHBIE TEXHOJOTHH
MO3BOJIAIOT MOJACIMPOBATH CIIOKHBIC MTPOIIECCHI M OOBEKThI, YCUIIUBAsT HATJISITHOCTD,
BOBJICUEHHOCTh U TOYHOCTh YCBOCHMA. [IpoaHamn3npoBaHbl MPUMEPHI BHEIPECHUS B
IIKOJIbHOE M TpodeccruoHaabHoe o0pa3oBaHue, a Takke 0003HAYEHbl METOANYCCKUE
Y TEXHUYECKHUE YCIOBUS UX 3P(HEKTUBHOTO TPUMEHECHHUS.

KiroueBble c¢Ji0Ba: JOMOJHEHHAS pPEATBHOCTh, CMEIIAHHAA PEaJbHOCTD,
STEM, w#MMEpCHBHBIE TEXHOJIOTHMH, MPAKTUKO-OPUEHTUPOBAHHOE OOy4YEHHE,
MoJieTupoBanue, udponas TpaHchopmalius, o0pa3zoBaHUE, HHKEHEPHOE MBIILICHHUE

NMMmepcuBHBIE TEXHOJIOTHH, BKIOYas JomnosHeHHyio (AR) u cmemaHHyio
(MR) peanbHOCTh, CTAHOBSTCS BaXXHBIM pECypcoM il OOHOBIIEHHS YYEOHOIO
npouecca. OHU 0OecneunBaroT AOCTYI K CIOKHBIM OOBEKTaM M IpoIeccaM 4Yepes
MHTEPAKTUBHOE MOJIECIMPOBAHUE, YCWIMBAs BOBJICYEHHOCTb M KAa4ECTBO YCBOCHUS
MaTepuana.

B STEM-o0pa3zoBanuu, r1H€ HEoOXoaMMa TIOCTOSIHHAs —TMpaKTHYecKas
0TpabOTKa HAaBBIKOB, TAKME TEXHOJOTUU IO3BOJISIOT pealn30BaTh J1a0OpaTOPHbIE U
WHKEHEPHBbIE 3a7aun 0e3 (u3ndeckorl MHGPACTPYKTYphl. ITO OCOOEHHO aKTyaJIbHO
npu  gedunure 00OpPYyJAOBaHHUS, OrpaHUYEHUSX CpeAbl W TOTPEOHOCTH B
WHJUBUTyJIU3a1[UU O0yUEHHUS.

[TosiBnenue AR u MR TpeOyeT nepecMoTpa METOIUK, MOATOTOBKU MEAArOroB
1 OLIEHKU 00pa3oBaTesbHbIX 3(pPekToB. Llenb cTaTbu — onpenenuTb BO3MOKHOCTH U
ycioBusl 3((HEKTUBHOTO NMPUMEHEHHUS UMMEPCUBHBIX TEXHOJIOTMM i1 MPaKTHKO-
OpUEHTHPOBaHHOr0 00yueHus B pamkax STEM-nucuumnius.

OCHOBY MpaKTUKO-OpUEHTHpPOBAaHHOTO oO0y4yeHuss B STEM-mucruniamHax
COCTABJISIIOT ~ 3aJlayd, TpeOyrouMe BU3yadu3aluh a0CTPaKTHBIX IPOIIECCOB,
MOJIETTUPOBAHUSl  CJIOXKHBIX CHCTEM U OTpa0OTKM JIEHCTBUH B TEXHUYECKU
HACBIIIEHHBIX WM TPYIHOAOCTYIHBIX cpenax. lcnosib30BaHWE JTOMOJHEHHON U
CMELIaHHOW pPEealbHOCTH IO3BOJISIET YCTPAHUTh OTPAHUYEHHOCTHh TPAAUIMOHHOIO
y4eOHOr0 MPOCTPaHCTBa, OOecreynBasi MOTrpyKEeHHEe B MHTEPAKTUBHYIO Cpely, I
oOydeHue CTPOUTCS 4Yepe3 DKCIEPUMEHT U aKTUBHOE JEHCTBHE. DTHU TEXHOJOTUHU
MO3BOJIAIOT ~ BOCIPOU3BECTH  (PU3MUECKHE, OHOJOTHYECKHE, XUMHUYECKHEe U
UHKEHEpHbIC SBJICHHUS 0€3 pucka, 3aTpaT Ha Marepuaigbl U 3aBUCUMOCTH OT
CHEeUaIbHOrO 000pYA0BAHMS.

CMeliaHHas pealibHOCTh COYETAeT 3JEMEHTHl (U3MYECKOro U IUpPOBOro
MHUpa, TO3BOJSIS CTYJIEHTY B3aUMOJEUCTBOBaTH C TPEXMEPHBIMH MOMACIISIMH,
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BCTPOCHHBIMHU B PEAJIbHOE OKpY>KeHHE. DTO 0COOEHHO 3 (PEKTUBHO B MHIKEHEPHBIX U
TEXHUYECKUX AUCLHUIUIMHAX, [JI€ BaXKHA paboTa ¢ KOHCTPYKUUSAMHU, Y3JIaMH, CXEMAMH
U MexaHu3Mamu. B ycnoBusax oTcyTcTBus (huznueckoi Jadbopatopuu, 00yqaromuncs
MOJKET C BBICOKOM TOYHOCTBIO M3YUYUTh, HAPUMEP, IPUHILIUIIBI (PYHKIIMOHUPOBAHUS
JBUTATENs] BHYTPEHHETO CrOpaHUs WA MaKeT apXUTEKTypHOrOo OOBEKTa, M3MEHSA
napamMeTpsl MOJIEIM B pEaJbHOM BpeMeHU. Bwusyanuszanus comnpoBoxkaaercs
TaKTWIBHOW WU 3BYKOBOM OOpATHOI CBA3BIO, YTO YKPEIUIAET CEHCOPHYIO NaMATh W
yCKOpsIeT ToHuMaHnue [1].

JlononHeHHasT peajbHOCTh MCHOJIB3YETCS IPEUMYIIECTBEHHO Ha 3Tare
JEMOHCTpAallUd ¥ TEpPBUYHOrO u3yueHus wmatepuana. Ludposbie crnou,
HaKJaJplBa€Mble HA pealibHble M300paKeHMs, JeJaloT Yy4yeOHble OOBEKTHI
JUHAMUYHBIMM ¥ HarsiAHBIMA. B OWONOrMM W XMMHM  3TO  MO3BOJISET
BU3YaJIM3UPOBaTh (U3MOJIOTMUECKUE MPOLECChl U  MOJIEKYJSIPHBIE — pPEaKIMH,
YCWJIMBAasi IOHUMAaHUE U BOBIICUEHHOCTH [3].

NMMepcUBHBIE TEXHOJOTUU MPUMEHSIOTCS I  CO3[aHUs BHPTYaIbHBIX
MaCTepCKUX U TPEHAXEpPOB,  TMO3BOJSAIONIMX  O€30mMacHO  OTpadaThIBAThH
npodecCUOHANIbHBIC JCHCTBUS B MEAUIMHE, aBUalMu U sHepretuke. VR u MR
00€eCreynBalOT MOBTOPSIEMOCTb, MHAUBUIYAIU3AIUI0 OOYYEHHS] U aBTOMATUYECKYIO
(uKcaluio pe3ybTaToB, YTO MOATBEPKIAET UX BBICOKYIO 3(hPeKTUBHOCTS [3].

HaubGonpmuii ekt ot BHeapenuss AR/MR HabnrogaeTcss B MUHKEHEPHOM U
NT-o6pa3oBanuu. McnonszoBanue miuatdopM g 3D-MoaenupoBaHUs MO3BOJISIET
OCBOUTh MPOEKTUPOBAHUE U BU3YaJbHYIO IPOBEPKY pelleHui 0e3 (u3nueckoro
obopynoBanus [2].

B mxonbHoM nndopmatuke AR/MR uHTErpupyroTCs B TeMaTUYECKHE JTMHUH
«adopmanronnsie Texnonorun» u «lLudposoe monenuposanue». [Ipumepsr Tem
npuBenieHbl B Tabuie 1. Ux peanuzarus TpeOyeT 0OHOBICHUS 1IECH U COJIepKaHUS
oOyueHnus [3].

Tabnuua 1
IIpuMmepsl yueOHbIX TeM ¢ ucnoab3oBanueM AR/MR B STEM-aucuuninHax u
COOTBETCTBYIOIIIME BU/Ibl HMMEPCHUBHON TEXHOJIOTUH

Tun
JucuMiuHa Y4eOHas Tema HMMEpPCUBHOM IIpumep npuMeHeHUsA
TEXHOJIOTMHU
Busyanuzanus cuiioBbix
DJIEKTPOMArHUTHBIE o
duzuka - MR JIMHUM U TOBEACHUS YaCTUI]
B M0JIE
3D-Moe1 MOJIEKY I,
Crpoenue Monexyn
Xumust AR oTOOpa)keHue xojaa
U peaKuuu .
XUMHUYECKOUN peakiuu
KposeHnocnas u HNnTepakTuBHAs MPOCKIINS
buomnorus JbIXaTeJibHas AR OpPraHoOB C aHUMAaIUEN
CHUCTEMBI paboOThI KPOBOTOKA
Pabota ¢ TpéxmepHbpIMU
I'eomerpus B
Maremaruka MR dburypamu u TeopeMaMu B
IIPOCTPAHCTBE %
JOTIOJIHEHHOM cpefie
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[TocTtpoenue
AJITOpUTMBI U
AITOPUTMHYECKUX OJIOKOB U
NudopmaTtuka BU3YAJIILHOE MR .
UX B3aUMOJIEHCTBUE B CPELC
IpOrpaMMHPOBAHUE .
C 00paTHOM CBS3BIO
[IpoexTupoBanme BupryansHas coopka
Nuxenepus MEXaHUYECKUX MR MEXaHHU3MOB, IPOBEPKaA
KOHCTPYKIIHUI MOABMKHOCTHU U TPOYHOCTH
OTtoOpaxeHue ABUKECHUS
Crpoce IJIAHET B IIOMEILICHHUH C
ActpoHOMUSA Conneunou AR
BO3MO>KHOCTBIO
CUCTEMBI
MacITabMpOBaHUS
WNHTterpanus VMMEPCUBHBIX TEXHOJIOTUI TpeOyer TEXHUYECKOU

UHPPACTPYKTYpbl, METOJIMUECKON 0a3bl W MOJATOTOBJICHHBIX KaJapoB. K OCHOBHBIM
OapbepaM OTHOCSTCS BBICOKAasi CTOUMOCTb OOOpYyIOBaHUs, ACPUUUT LUDPOBBIX
KOMIIETEHIIUM y TE€IaroroB U HEXBaTKa aJalTUPOBAHHBIX MporpamMm. {ns pemeHus
ATUX MPOOJIEeM pPa3BUBAIOTCS ILIEHTPHlI MOJATOTOBKA M BHEIPSIOTCS OHJIAWH-KYPCHI.
Taxke aKkTyalbHBI BOIPOCHl OE€30MACHOCTH TMPU JUIMTEILHOM HCIOJIb30BaHUU
YCTPOUCTB, 4TO TpeOyeT MO3MPOBAHHONW HArpy3Kd U BO3PACTHOW aJanTaluu
KOHTEHTa [3].

Makcumanbablii 3QQPEeKT HOCTUTaeTCs MPU ONOpe Ha KOHCTPYKTHUBUCTCKHIMA
noaxo/: oOyuaromuiica (GopMupyeT 3HaHHUS depe3 B3auMOJACHCTBUE C HU(PPOBBIMU
o0BbeKTaMHu. DTO YCUIIMBAET MOTHBAIMIO, Pa3BUBAET MCCIIEIOBATEILCKIUE HABBIKU U
MO3BOJISIET CTPOUTH MHAUBUAYATbHBIE 00pa30BaTEIbHbBIC TPACKTOPHH [4].

Ha ocHoBe aHanmu3a NEWCTBYIOIIMX MPAKTUK W HAYYHBIX Pa3pabOTOK MOXKHO
yTBepkaath, uTo AR u MR cTaHOBATCS 3HAYUMBIM KOMIIOHEHTOM LHU(PPOBOro
o0pa3oBaTenbHOr0 MpocTpaHCTBA. [Ipu ycnoBuM mnegaroruyeckoil roTOBHOCTU U
TEXHOJIOTUYECKOW TMOJAEPKKM OHM OO0ECIeUnBalOT KAaYeCTBEHHBIM MEpexoa OT
O0OBSICHUTEITLHOTO O0y4YEeHUsI K JeATeIbHOCTHOMY, OTKPbIBAas HOBbIE TOPU30HTHI JJIS
dbopMupoBaHus YCTONYUBBIX NIpodeccnoHanbHbIX HaBbIKOB B STEM-nucuuminHax.

Hcnonb3oBanue JOMOMHEHHOW W CMENIAaHHOW pealbHOCTH O0OecreunBacT
JOCTYIl K TMPaKTUKO-OPUEHTHUPOBAHHOMY OOyYEeHHIO 0e3 HEOO0XOJUMOCTH B
JOPOTroCTOsIIIIeM 000pyaoBaHUU U (u3HYecKor JabopatopHoi 0Oaze. TexHomorum
MO3BOJISIIOT ~ peayin30BaTh OOyYEHHE dYepe3 MOJEIUPOBAHHUE, CHUMYJSIUI0 U
B3aMMOJICHCTBHE ¢ MU(PPOBBIMU O00BEKTaMu, 4TO ocoOeHHO 3dexktuBHO B STEM-
JTUCUUTUIMHAX.

NmMmepcuBHBIE  Cpellbl  CIIOCOOCTBYIOT — Pa3BUTHIO  WHXKEHEPHOTO U
POCTPAHCTBEHHOT'O MBIIIJICHHUS, TTOBBIIIAIOT TOYHOCTh BBIMOJHEHUS MPAKTUYECKUX
3aJlaHUN U BOBJIEUEHHOCTh yuamuxcsa. Muterpamus AR/MR B o0pasoBaTenbHbIC
nporpaMMmbl TpeOyeT OOHOBJIEHHUS METOJWK, IMOJTOTOBKM TEJAaroroB W CO3JaHUS
aJanTHPOBAHHON UHPPACTPYKTYPHI.

[IpuMeHeHUEe JaHHBIX TEXHOJOTUM OMNpaBAaHO B YCIOBHIX IM(poBOi
TpaHchopMalMKi 00pa30BaHUs U JOJKHO COMPOBOXKIATHCS HAYYHO 0OOCHOBAHHBIMU
MOJIXOJJaMH K COJIep>KaHUI0, 0€30MIaCHOCTH U Te1arOrH4ecKoi 1es1eco000pa3HOCTH.

141




Cnucok rumepamypeol:

1. T'asaz06 A.C. HUnmezpayus 0ONOIHUMENbHO20 NPOGECCUOHATbHO20 00pA308aHUS 8
UHHOBAYUOHHYIO cpedy pecuonanvroeo pazsumus / A.C. laazos, FO.K. Axuyinanos //
Hayunoe obecneuenue cucmemst nogvluenus keanuguxayuu kaopos. — 2025. — Ne 1(62). —
C. 38-48.

2. Jlyywue npakmuxu o6we2o u OONOJHUMENbHO20 00pA308aHUS NO eCMeCmEeHHO-
HAYYHLIM U MeXHUuueckum oucyuniunam: mamepuanwvt I Bcepoccutickoii nayuno-
npakmuyeckou KoH@gepenyuu, noceawjeHnou namamu axaoemuxa PAH K.A. Banuesa,
Enaoyea, 15 saneaps 2022 eo0a. -Kazamw: Kazanckuii (Ilpueonsicckutl) pedepanvhoiii
yHusepcumem, 2022. -472 c.

3. Jlesuyxkuti M.JI., 3acnascxkas O.FO. Konyenyus peanuszayuu @yHOAMEHMANbHbIX
Nn00X0008 K 8HeOPeHUI0 OONOIHEHHOU SUPMYAIbLHOCMU 8 cucmemy obujeco oopazo8anusl. -
Becmnux MI'TIY. Cepus: Ungpopmamuka u unghopmamuzayus oopazosanus. 2022.

4. Yen I1. Hcnonvzosanue uMmMepCusHblX MexHoI02Ull 8 COBPEMEHHOM 00pa308anul. -
Becmnux  Aowieetickoeo  eocyoapcmeennozco  yHusepcumema. Cep.: [Iledacocuxa u
ncuxonozus. 2024.

YK 372.862
HNPOBJEMBI U ITEPCITIEKTUBBI HIU®POBU3ALINN
OBPA3OBATEJIBHOI'O TPOLHECCA
Kycepbaes Tumyp Unvnuyposuu, cmyoenm epynnoi 2411-4,
TAIIOY Ygumckuii konnedxe cmamucmuxu, UHGoOpMamuxu
U eblYUCIUMENLHOU meXHuKY, 2. Ypa, Pecnybauxa bawkopmocman

Annoramusi. Cratesi  paccMaTpuBaeT  MpoOJeMbl W MEPCHEKTHUBBI
nrdpoBuzanuu 00pa3oBaTEILHOTO Tpollecca, BKIOYas JOCTYH K TEXHOJOTUSIM U
BO3MO>KHOCTY MHAUBUTYaTTU3aIIIN O0YUICHHUS.

KuoueBbie ciioBa: mudpoBuzaiusi, 00pazoBaHue, IpoOIEMbI, IEPCIICKTUBEI.

[udpoBuzanus oOpa3oBaTeILHOIO Mpollecca CTajla OJHON W3 Ba)KHEUIIUX
TEHJCHIIM COBPEMEHHOT0 OOLIECTBA, 3aTParMBarolIei BCe YPOBHU OOyYEHHUS — OT
JOUIKOJILHOTO 110 BbIciiero. OHa mojapa3zyMmeBaeT BHEAPEHUE HU(POBBIX TEXHOIOTHH
C LeJbI0 MOBBILICHHUS KayecTBa OOpa3oBaHMs, YJIYYILIEHUS €ro JOCTYIHOCTH H
CO3/laHUsl HOBBIX (OpPMATOB  B3aUMOJCHCTBHS MEXAYy OOyYalOIIUMUCS U
npernonasarensiMi. OAHAKO, HECMOTpPS Ha TIOJOXKHUTEJbHBIE aCHEKThl, MPOIECC
U(GPOBU3AIMN  CTAJKMBAECTCA C HEMaJbIM KOJUYECTBOM MpoOsieM, TpeOyIomux
pelieHusl.

OnHOM M3 OCHOBHBIX TPOOJIEM, C KOTOPOW CTaTKUBACTCS OOpa3oBaTEIbHAS
cUCTeMa, SIBJISICTCS HepaBHBIN JOCTYII K IU(PPOBBIM TEXHOIOTHSIM. B ycinoBusx, koraa
oOydeHHne Bce OOJblIe MEePeXOAUT B OHIAMH-POpMAT, JOCTYNl K HUHTEPHETY H
U(PPOBLIM yCTPOWCTBAM CTAaHOBUTCS KPUTHUECKH BAXHBIM. B yCIOBHSIX pErHOHOB C
HU3KUM YPOBHEM pa3BUTHsA HH(PPACTPYKTYpPHI Yydalldecs MOTYT OKa3aThCs B
HEBBITOJTHOM TIOJIOKEHUH, YTO MPUBOAUT K YIIyOJICHUIO COIMAIEHOTO HEPaBEHCTBA.
Hanpumep, B HEOONBIINX HACETCHHBIX MYHKTAaX YacTO OTCYTCTBYET Kaue€CTBEHHBIN
MHTEPHET, a Y HACEJICHUSI HET HEOOXOAUMBIX TaJIKETOB JIJIsl TOJHOLEHHOTO Y4acTus B
OHJIAMH-KypCaXx.
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Eme onmHOM cCyliecCTBEHHOW MpOOJIEeMON SIBISETCS HEIOCTATOK IOJATOTOBKH
MIpPEenoJaBareiael K MCHOJb30BaHUIO HOBBIX TEXHOJOTMA B 00pa3oBaTeIbHOM
nporecce. MHOTHE yuuTens He 00aAaoT JOCTaTOYHOU IU(PPOBOM IPaMOTHOCTHIO U
HaBBIKaMH pabOThI C COBPEMEHHBIMHU 00pa30BaTENbHBIMH IIATPOpMaMu. ITO, B CBOIO
ouepenb, TOPMO3HUT MPOIECC BHEAPEHHUS HHHOBALMOHHBIX METOJOB OOy4YeHUs U
MOKET BBI3BIBATH HEJOBOJBCTBO CO CTOPOHBI CTYJIEHTOB, OCTaB/siA 3a paMKaMH
MHTEPECHBIC U MOJIE3HbIE (POPMATHI, TOCTYIHBIE B IIM(PPOBOM MPOCTPAHCTBE.

[Icuxonoruyeckas COCTABJSIONMIAs TakKE€ WIPAcT 3HAYUTENbHYIO pOJIb B
nporecce uppoBU3alMu. YUeOHBIN npoliecc B OHJIAHH-(OpMaTe MOXKET MPUBOAUTD
K YyBCTBY M30JIALIMM, TaK KaK Yydalluecs JUIIAIOTCS MPUBBIYHOIO OOIIEHUS C
nejaroraMu U cBepcTHUKamu. HexBaTka >KMBOTO OOIIEHUSI HETaTHBHO CKa3bIBAETCS
HAa MOTHBAIlUM CTYIAEHTOB W MOXKET CIPOBOLIMPOBATH IOSIBIICHUE Pa3JIMYHbBIX
ICUXOJIOTUYECKUX MPOOJIEM, BKIIIOUAsi AUCTPECC U HU3KYIO CAMOOLICHKY.

CII0’)KHOCTH MOTYT BO3HUKAaTh M B BOINPOCAX OLICHKHW 3HAHWUW. TpagullnOHHBIC
METO/Ibl OLICHMBAaHMs padOTAalOT B HOBBIX YCIOBUAX HE Bceraa 3ddexrtuBHo. Yare
BCEro Tpedyercst pa3paboTka HOBBIX KpuUTepueB U (HOPMATOB OIEHKH, KOTOPHIE
yuuThIBaIU Obl crienupuky 1udpoBoro oOydyeHus. OueHKa MOKET CTaTh HEMOJHOM
WM HEOOBEKTUBHOW, €CIM MEPEUTH WCKIIOUUTENIbHO Ha TECTUPOBaHUE dYepe3
WHTEPHET-TIaT(OPMBI.

Hecmotpss Ha Bce  CIOXHOCTH, IU(dpoBU3aIUs  OTKPhIBAET  Mepes
00pa3oBaTeIbHOM CHCTEMOM IIUPOKUN CHEKTp BO3MOXHOCTeH. OMHONW U3 CaMbIX
OONBIIMX TEPCHEKTUB SBIAECTCS BO3MOXKHOCTh WHJMBHIyaIU3AIMN  Y4EOHOTO
nporecca. LudpoBble TEXHOIOTMU MPENOCTABISAIOT BO3MOXHOCTh CO3/1aBaTh
NEPCOHAIM3UPOBAHHBIE 00pa30BaTENbHBIE TPACKTOPUH JUIS KaXXJOro CTYJICHTA,
MO3BOJISISI BHIOpATh TEMI, CTENEHb YIUIyOJIeHHWs B MaTepual U TPeNrovTUTEIbHBIC
dbopmaTsl 00yUCHHUS.

Hcnonb3oBaHre MyJIbTUMEIUNUHBIX PECYpPCOB IMO3BOJSET CHENaTh Y4eOHbIN
nmpouecc Oosiee yBIEKATeNIbHBIM W HMHTEPAKTUBHBIM. Buaeoypoku, aHUMaIH,
CUMYJSILIMK — BCE ATO JAaeT BO3MOXHOCTb CTyJE€HTaM HE TOJbKO YCBauMBaTh
uH(poOpMaIMIO, HO M aKTHUBHO BKJIKOYAThCS B IMPOILIECC, 4YTO, B CBOK O4YEpElb,
MOBBIIIAET YPOBEHb UX BOBJICYEHHOCTH M MHTEPECA K U3yUAEMbIM IIPEIMETAM.

bonee Ttoro, mudpoBH3anus MOMOraeT CO3/1aBaTh MPOJBHUHYTHIE CHCTEMBI
yOpaBJIeHUs 00y4eHHEM, KOTOPbIE MO3BOJISIOT aBTOMAaTU3UPOBATh PYTUHHBIE 33/1a4H,
TaKM€ KaK BBICTABJICHUE OIICHOK, OTCJIEKMBAHUE YCIIEBAEMOCTH CTYACHTOB U
IpeIoCTaBiIeHEe UM OOpaTHOM CBsi3U. Takue CHCTEMBI JI€Ial0T BO3MOXKHBIM OoJjee
ruOKoe yIpaBJeHHE MPOIECCOM, OCBOOOIMB BpeMms TMpemnojaBareieit s Oonee
riryOOKOro aHajau3a MoTpeOHOCTEH CTyI€HTOB U MHAUBHIyaJIbHOU PabOThI C HUMHU.

Baxxno Takxke oOTMeTUTh, UYTO UU(poOBU3AIMEH O0Opa30BaHHUS MOXKHO
CYIIECTBEHHO YIYYIIUTh B3aUMOJCUCTBUE MEXAY Pa3JIUYHBIMH YYaCTHUKAMHU
oOpazoBatenbpHOro mpoiiecca. [hnargopmbl st AUCTAHIIMOHHOTO O0YYEHHUS CO3al0T
OPOCTPAHCTBO Il OOCYXJIEHHI, COBMECTHBIX MPOEKTOB W aKTUBHOIO OOMEHa
3HAHUSIMU. DTO TIO3BOJISIET HE TOJBKO PACIIUMPATH KPYro3op CTYIEHTOB, HO H
pa3BUBaTh y HUX HABBIKM KOMaHJIHOW pabOThl, KOTOpbIE CTAHOBATCA BCE Ooee
aKTyaJbHBIMU B COBPEMEHHOM 00111ecTBe [9].
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[IpobmemMbl M MEPCHEKTUBBI HHUGPPOBU3ALMK 00pa30BaTEIBHOIO Ipoliecca
TpeOYIOT KOMIUIEKCHOTO TIOAX0Ja W cepb&3Horo aHammza. C OJHOW CTOPOHBI,
CYLUECTBYET MHOXECTBO BBI30OBOB, CBS3aHHBIX C HEPABEHCTBOM JIOCTYIIA,
MOATOTOBKOW CHENUAIMCTOB M MCUXOJOTUYECKUMU acnektamu. C Apyroil CTOPOHHI,
nudpoBu3anusg HeceT B ceb¢ MHOXKECTBO HMHHOBAIIMOHHBIX BO3MOKHOCTEH,
CIOCOOHBIX TTpeo0pa3oBaTh 00pa30BaTEILHBIN MPOIIECC U CALNATh €r0 0oJiee THOKIM,
JOCTYIIHBIM U MUHTEPAKTUBHBIM [3].

OT TOrO, HACKOJILKO YCIICIIHO OyJeT pealr3oBaH Ipoliecc IUGpPOBU3AIUU B
o0pa3zoBaTeIbHOM CHUCTEME, 3aBUCHUT OyIylllee He TOJBKO CaMHX OOpa30BaTENIbHBIX
YUpEKIECHUN, HO U BCIO CTPYKTYpy OOIIecTBa B 1iej0M. BakHO HE TOJBKO BHEIAPSTH
TEXHOJIOTMH, HO MW TIIATEJBHO IPOAYMBIBATh CTPATETHMM UX MCIOJIb30BaHUS,
HaIlpaBJIEHHbIE HA CO3/IaHKE TIOJIHOTO M TAPMOHUYHOTO 00pa30BaTEILHOTO OIbITA IS
Bcex ywammuxcsa. Ecnu pemarh BO3HHUKArONME MpoOiIeMbl, TO HU(PPOBH3ALUS B
00pa3oBaHUU CMOKET CTaTh MOIIHBIM WHCTPYMEHTOM JJisi (POPMHPOBAHUS HOBOTO
MOKOJIEHUsI — TIPaMOTHOTO, WHHOBAIIMOHHOTO M CIIOCOOHOrO aJanTHUPOBAaThCs K
BbI30BaM COBPEMEHHOCTH.
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YK 373.2
PA3BUTHUE JIOTHUYECKOI'O MBIIIJIEHUA Y JETEW CTAPIHIETIO
JOHKOJIBHOI'O BO3PACTA B YCJIOBUSAX ®T'OC 10 UJIA ®OII 10
Kymyesa Jlana Aneysicesna, 6ocnumamens,
Kycaxosa Enena Bacunveena, ocnumamenns,
MAJIOY IIPP JIC «Hbiicop» c. Axvap MP Xaiibyrinunckuii pation,
Pecnybnuxa bawkopmocmarn

AHHoTaums. B cTathe paccMarpuBaeTcs akTyalbHOCTh U 3HAUEHUE Pa3BUTHUS
JIOTUYECKOTO MBIIUICHHS Yy IETe CTapuIero JOMIKOJIBHOTO BO3pacTa B COOTBETCTBUU
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¢ TpeboBanusmu DenepanbHOro rocynapcTBEHHOIO 00pa30BaTENIbHOIO CTaHJapTa
nomkoJsHOTO 0OpaszoBanus (PI'OC). OHo oTTauMBaeT yM peOeHKA, yUIUT JIOTHKE.

KawueBble ciaoBa: jgormueckoe Meimuieaue, OI'OC, ®OII O,
MMO3HABATENIbHASI AKTUBHOCTh, Pa3BUTHE MBIIILICHUS.

Pa3zBuTHE JTOrMYe€CKOro MBIIIICHUS Y JE€TEH CTAPIIEro JIOMIKOJIBHOTO BO3pacTa
MpEeJICTaBIsIeT COOOM OJHY U3 KIIOYEBBIX 3aJad JIOMIKOJHHOIO OOpa3oBaHUS.
OdenepanpHass ~ oOpa3oBaTellbHas ~ IporpaMma  JOIIKOJBHOTO  00pa30BaHHUS
YCTaHABIUBACT HEOOXOAUMOCTh (OpMUpOBaHUS y JeTeld OCHOB JIOTHYECKOTO
MBILIJICHHUS, YTO SBISIETCS BaXXHBIM JTAllOM WX KOTHUTUBHOTO Pa3BUTUS U
MOATOTOBKH K JaJbHEHIIIEMy 00yUeHHIO B IIKOJIE. JIoTHYecKkoe MBIIUICHHE TTOMOTaeT
pebeHKy Jydille TOHUMATh MPUYMHHO-CIEJICTBCHHBIC CBS3M, AHAJIM3UPOBATH
uH(pOpMalMIO U JieJaTh BBIBOJBI, YTO SBJsAETCS (YHIAMEHTOM JJis YCIICIIHOTO
OCBOCHMS IIKOJBHBIX AuCUMIUIMH [3]. AcmosioB A.I'. oTmeuasn, 4To KpUTEpUEM
TOTOBHOCTH K IIIKOJIC SIBJISETCS CIHOCOOHOCTH YJOBHUTH OCHOBHBIE CBSI3U MEXKIY
SIBJICHUSAMH. JTa BO3MOXKHOCTh MOSIBISIETCA TOT/A, KOrja peOEHOK yMEET MBICIUTh
JIOTUYECKU. IJTO  TMO3BOJSAECT IOHMMAaTh MPOUCXOASIIEE  BOKPYr, J€aTh
YMO3aKJIIOUCHUS, pelIaTh pa3InuHbIC 3aa4H, IPOBEPATHh 3TU PELICHUS, T0KA3bIBATH,
OmpoBeprath CI0BOM. Tak ke yMEHHE ONepupoBaTh aOCTPAKTHBIMHU MOHSITHUSIMHU, ITO
MBILUIEHUE ITyTEM PACCYKACHUN U OIIPOBEPKECHUM.

I pa3BUTHS JIOTUYECKOTO MBIIUICHUS Y JOUIKOJIBHUKOB B HAIIEM JETCKOM
cajy Meaaroru UCIoib3yloT pa3Ho00pa3HbIe METOMKHA U UTPOBBIC (DOPMBI:

- Urpsl Ha cpaBHeHue: [103BoNIBTE JETAM CpaBHUBATh OOBEKTHI 1O Pa3IMUYHBIM
napamerpaMm (pasmepy, IBeTry, GopMe u T.OA.). DOTO TMOMOXET pa3BUBATh MX
aHAJIMTUYECKOE MBIIIJICHHE.

- Knaccudukanmonnsle urpsl: 3agadu Mo TPYNITUPOBKE MPEIMETOB MOMOTYT
JIETSIM HAYYUTHCS BBIJICIATH OOIME MPU3HAKKA U 000011aTh HHGOPMAIIHIO.

- Jlormueckue 3amaun U pedychl: [IpocThie ornyeckue 3amauy U BU3yalIbHBIC
pedyChl CTUMYJIUPYIOT YMCTBEHHYIO aKTUBHOCTh M KPEaTUBHOE PEIICHHUE MPOOIEM.

- KonctpyupoBanue: Hcnonb30oBaHHE KOHCTPYKTOPOB H  Pa3JIMYHBIX
CTPOUTENBHBIX UTP CHOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHOTO U JIOTUYECKOTO
MBIIIJICHHUS.

- IIpoekTHass AEATENIbHOCTH: 3aHATHS, CBSI3AHHBIC C BBIIOJHEHUEM MUHH-
MPOEKTOB (HampuMep, CO3JaHUE KOJUIaKa WM TIOCTepa), TIMO3BOJSIOT JIETSIM
MIPUMEHUTH CBOU JIOTUKY U KPEATUBHOCTb.

bosbiioit nHTEpEC y A€TEW BBI3BIBAIOT AWAAKTHYECKUE UTpbl « HUMa apThrk»,
«Yero He xBaTaeT y IMpeaMeTra?y» — O3TH UrPbl HA Pa3BUTUE 3PUTEIBHO-
MBICIUTENIEHOTO aHann3a; «CocTaBb OAIKUPCKUi y30p», «COTKH MaTeMaTH4eCKHi
KOBEpP» — Ha pa3BUTUE YMEHUW JIeTel yCTaHaBIMBaTh 3aKOHOMEPHOCTH U
npoaoixaTh psia; «[1oXoxk — He MOX0X» — HA YMEHUE HAaXOJIUTh MIPU3HAKH CXOJICTBA
U pa3nuus Mexay npeameramu; «Jlormueckue nenoukm», «Jlormyeckun moesm» —
Ha yMEHHE 0000111aTh OTIUYAOIINECS IPYT OT Apyra oObEKThI MO O0IIEMYy ITPU3HAKY.
B Takux wrpax, kak: st yero HykeH npeamet?», «KTto mogoiuaer, myctb BO3bMETY,
«IToxox — He MOXO0X» JETH HE TOJIbKO AEHCTBOBAIM C IMpeaMeTamH, Ipuobdperas
CEHCOPHBIN OMBIT, HO U YUYWJINCh aHAIU3UPOBaTh. HarisigHele U CIOBECHBIE METOIbI
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IPUMEHSII0O B TECHOM E€IWHCTBE NIPyr C JIpPyroM. bonplioe BHUMAHHE s YHEIISIO
CIIOBECHBIM  yOpaXHEHUsAM TakuM Kak: «Ckaxu Hao0OpoT», «3aKOHYHU
npenioxenue», «llonbepu cmoBo», «Tak ObiBaeT wim HET?». AKTUBU3HUPYS
MBIIUIEHUE, 3TH U TMOJ0OHBIC YMNPAKHEHUS BO3JACHCTBYIOT HA SMOLMM JETEi:
peOEHOK HCTIBITHIBACT PAAOCTh, YIOBICTBOPEHUE OT YJIAYHO HAWICHHOTO PEIICHWS,
0J100peHHs BOCIIUTATENIEM, a TIIaBHOE — OT CAMOCTOSITEILHOCTH B PEILICHUH 33/1a4H.

Hanpumep, peOycbl W TOJIOBOJOMKH SIBJISIFOTCSI HEKUM  TPEHAXKEPOM,
Pa3BUBAIOIIMM MBIILICHUE M JIOTUKY, OOOTAIllaloIUM CJIOBAapHBIM 3amac peOeHKa,
npOoOYKJIAIOIINUM B JIETAX UHTEPEC K Pa3MBIIIJICHUIO.

[[Iupoko wucnonb3yrd B CBOEH paboTe METOJI MNPOEKTa, YTO 3HAUYUTEIHHO
MOBBIIIAET CAMOCTOSTEIIbHYIO aKTUBHOCTD JIETEW, pa3BUBATh JJOTHUYECKOE MBIIIUICHUE,
pa3BUBaTh yMEHHE [€Tel CaMOCTOSATEIbHO, pPa3HbBIMU CHOCOOAMH HAXOAUTh
uHpopmalio 00 WHTEPECYIOIIeM MpeAMETe WM SBJIEHWHW W HCIOJb30BaTh 3THU
3HAHUS JUIsl CO3JaHUS HOBBIX OOBEKTOB JesATeNbHOCTH. C UENbl0 pPa3BUTHSA
JIOTUYECKOTO MBIIUIEHUS] Y BOCIMTAHHUKOB B CBOEH MPAKTHUYECKOW IEATEIBbHOCTH
WCHOJIB3YIO LENbIM psAx npuéMoB. OTHUM U3 MPUEMOB SIBISIETCA JEMOHCTpaUuUs C
MIPUBJICYCHUEM pa3HOOOpa3HbIX aAupaktudyeckux cpeacts u HWKT. DOrto  maér
BO3MOKHOCTh (DOPMHUPOBATH HABBIKA U YMEHHUS Y JIETEH.

Crnenyromuidi npuéM — HUHCTPYKIUSA [JI BBIINOJHEHUS CaMOCTOSATENbHBIX
yIpaxHeHu. B UHCTPYKIIMU OoTpa)kaeTcsl, YTO U KaK HAJ0 JeJaTh, YTOObI MOJYyYUTh
HEOOXOMUMBIN pe3yibTaT. B cTapmmx rpynmnax MHCTPYKIHUS AAETCS MOJHOCTHIO 0
Hayajia BBINOJIHEHUS 3aJaHusl, B MJIQJUIMX — IPEABAPSACT KaXKI0€ HOBOE JCHUCTBHUE.
Kaxnaplii pa3 MCHOJIb3yI0 TaKUE NMPUEMBI, KaK MOSICHEHUS, Pa3bsICHEHUS, YKa3aHHUSI.
OHU UCTIONIB3YIOTCS € TEBIO MPEAYIPEKACHUS OMTUOOK, MPEOAOJICHUS 3aTPyTHEHHM.
OCHOBHBIM TPUEMOB PA3BUTHUS JIOTHUECKOTO MBIIIJIEHUSI BO BCEX BO3PACTHBIX
rpynmnax — 3TO BOIPOCHI K JAETSAM. BONpOChl aKTUBU3UPYIOT BOCHPHUSATHUE, MAMSTH,
MBIIIJICHUE, peyb JeTel, 00eCreunBalOT OCMBICIIEHHE M OCBOEHHME Martepuana [1].
[Ipy pa3BUTHMH JIOTMYECKOTO MBIILIEHUS HanOoJjiee 3HauYMMa Cepusi BOIPOCOB: OT
0oJiee TPOCTHIX, HAMPABJICHHBIX Ha OINHUCAHUE KOHKPETHBIX MPU3HAKOB, CBOMNCTB
MpeAMeTa, Pe3yIbTaTOB MPAKTUUYECKUX NECUCTBHUM, T. €. KOHCTAaTUPYIOIIMX K Oosee
CIOXHBIM  BOMpocaM, TpeOyIOIMX  YCTAHOBJIEHUSI  CBsI3€H,  OTHOIICHH,
3aBUCUMOCTEH, UX OOOCHOBaHMS U OOBSICHEHHUS WM HCMOJb30BAHUS MPOCTEHIITUX
NOKa3aTenbCTB. Yaile BCEro TaKUE BOMNPOCHI 33JAOTCA IIOCIE JIEMOHCTPALMHU
oOpasiia Wiu BBIMOJTHEHUS YIpakHEeHUs neTbMHu. Hampumep, mocie Toro kak AeTH
paznemwin OyMaXHBIM KBaJpaT Ha JBE PaBHBIC YAaCTH MOXHO 3a7aTh CJIEIYIONINE
Bonpockl: «Yto T cienan? Kak HazpiBaroTcs 3t yactu? Kakoit ¢opmbl mosrydmiich
gacTu? YTo Ha/o crenaTh, 4TOOBI pa3JeuTh KBaJIpaT Ha YEThIPE PABHBIC YACTH?»

B TeueHum Bcero OHA pa3BUBAK0 JIOTUYECKOE MBIIUIEHUE Yy JETEU: B
OpraHM30BaHHON 00pa30BaTEIBLHOMN JEATSILHOCTH, CAMOCTOSITEIFHOMN JIEITEIIbHOCTH,
WUTPOBOU U MHAWBUAYAIIBHOM JIEITEIIBHOCTH, HA MPOTYJIKE.

Hcnonb30BaHre BBIIE MEPEUYUCICHHBIX METOAOB, MPUEMOB, CIEHUAAIBHO
NOJOOpaHHBIX 3aJlaHui, a TaKXKe TECHOE NEPeIUIETeHUE PAa3BUTHUSA JIOTHYECKOTO
MBIIIJIEHUSI CO BCEMHU OOpa30BaTEIbHBIMH OOJIACTAMM 3aKJIa[bIBACT MPEANOCHUIKA
JUISl pa3BUTHUS TaKUX Ka4€CTB YMa, KaK CAMOCTOSITEIbHOCTh, THOKOCTh U TIBITJIMBOCTD.
PeGéHok HaunHaeT OOBSCHATH sIBAEHHS U Tmpouecchl. [loOaBisist K 3TOMY
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MOTHBHUPYIOIIYIO HUIPOBYIO CUTYalMIO — MbI I[OJy4aeM 3auHTEPECOBAHHOIO, a
[JIAaBHOE, MBICIISIIIETO peOEHKa-uccieaoBaTes [2].

Cornacho @OII JIO, BaXHBIM KOMIIOHEHTOM Pa3BUTHUS JIOTHYECKOIO
MBIIIUICHUS SIBJSICTCS MHIWBHAYAIbHBIN moaxoa. Kaxaeiii peOCHOK pa3BHUBACTCS B
CBOEM TEMIIC, U 3ajada I1eJlarora — BBISBUTH CHJIBLHBIC U CIIa0bIC CTOPOHBI KaKJI0TO
pebeHKa, IpeIIOKUTD 3aJaHUS U UTPBI, COOTBETCTBYIOIIUE €r0 YPOBHIO Pa3BUTHSL.

Hampumep, eciu ety JEerKOo CHpaBisieTCs € 3aJadaMyd Ha KiIacCUUKAIHIO,
npejyiaralo UM OoJiee  CJIOXKHBIE — 3aJlaHMsl, TaKue KaK  COCTaBJICHHUE
IIOCJIEOBATEIBHOCTEN WIIN PEIICHUE IPOCTHIX JIOTUYECKHUX 3a/1a4.

BaxxapiMm MoMeHTOM B Tpoliecce (POpMHUpPOBAHMS JIOTHYECKOTO MBIILICHHS
SIBJISIETCSI MHTErpalMsl JIOTUYECKUX YIIPAKHECHUN B IIOBCEIHEBHYIO HEATEIBHOCTH
nereil. Bo BpeMsi mporyJiku npejiararo JeTsIM 00OpaTUTh BHUMaHHE Ha MU3MEHEHUS B
nmpupojie, o0CcyKaaeM, MoYeMy JIMCTBA MEHSET IIBET OCEHBIO, WM TTOYEMY CHET TaeT
BECHOM. DTO NMOMOTarT ACTSIM pPa3BUBATh JIOTUYECKUE CBSI3M MEXKAY SBICHUSIMU
OKPY’KaIoIIEero MUpA.

Takum o0pa3oM pa3BUTHE JIOTHYECKOTO MBIIUICHUS Y JETEeM CcTapIiero
JOIIKOJIBHOTO BO3pacTa — 3TO KOMIUIEKCHBIM TIpoliecc, TpeOyronuid BHUMAaHUS,
TEpIICHUS U pa3HO0Opa3us MeTOI0B. BoBiekarolue Urpbl 1 akTUBHAS MOJIJIEPIKKa CO
CTOPOHBI B3POCJBIX IMOMOTYT JETSIM CTaTh YBEPEHHBIMH B CBOHX CIIOCOOHOCTSX,
yJIydlllaT UX KOTHUTUBHBIC HABBIKU U MOJTOTOBIT K OyayleMy 00y4eHHUIO.

Cnucok numepamypuol:
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nOCpedCcmeoM UCNOTIL30BAHUSA OUOAKMUYECKUX USP C YUemOM PeSUOHAIbHO20 KOMNOHeHmMA /
M.H. Boponosa, C.B. Mopo3s, U.A. Ilonosa // J[owkonbHoe obpazosarue: onvim, npooaemul,
nepcnekmugwl passumus. -2015. -Ne 3 (6). -C. 45-48.

2. Tuxomuposa JI.®D., bacos A.B. Pazsumue nocuueckozo mvluiienuss oemeu. -
Apocnasnv, 19935.
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Pecnyonuxu bawxopmocman / B.I'. Aghaesa // Obpazosanue: mpaouyuu u uHHoO8AyuU. —
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YK 378.147
HNEJAT'OT'MYECKHUE YCJIOBUS OBYYEHUSA CIABOCJIBIINAIINUX
CTYIAEHTOB MEJUIINHCKOI'O KOJUIEIKA
Jlanumuna Onecs I'ennaovesna, npenooasamen,
Kyoaxaesa Tamvsina I puecopvesna, npenooasamens,
l'aboynnuna FOnua Unvcypoeua, npenooasament,
l'opoonuuesa Jlena Taneamosna, npenooasamenns,
I'AIIOY PF « Yumckuii MeOuyuHcKuti Koaneoxc,
2. Yeha, Pecnybruxka bawxopmocman

AHHOTaIUS. [Ipobnema aJianTaun cJ1Ia0OCIIBIIIAIINX CTYJEHTOB
MEIULMHCKOTO KOJUIEIKA SIBISIETCA aKTYyAJIbHOM 3aJa4yeld COBPEMEHHOM MENAarOTHKU
U CIIeHAIbHOTO 00pa3oBaHus. [lemarornueckue yclioBUs UTPAIOT KIIOYEBYIO POJb B
o0ecrieYeHN KayeCTBEHHOTO 00pa3oBaTeIbHOTO Ipollecca JaHHON KaTeropuH
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oOyuvatoumuxcs. Llenp wuccnenoBaHusi — BBIIBUTH ONTHUMAJIbHBIE [1€1arOTMYECKUe
ycioBwHs, criocoOcTByromue 3HPEeKTHBHOMY O0YUCHUIO CIIA0OCIBINIANINX CTYACHTOB
MEIUIMHCKUX  KoJulemker. Jlns  JOCTHMXKEHHs TOCTaBJICHHOW 1enu  ObUIM
MIPOAHAIIM3UPOBAHBI TEOPETHUKO-METO0JIOTMUYECKUE OCHOBBI OpraHU3allyd y4eOHOro
mpolecca JUisl JHIl ¢ HapyIIEHUSIMHU CyXa, ONpeAesieHbl 0COOCHHOCTH BOCIPUATHSA
y4eOHOM HHPOPMAIH CTYICHTAMH CO CHI>KEHHBIM CITyXOM, U3y4Y€HbI COBPEMEHHBIE
TEXHOJIOTHH U METO/IMKH, HAIIPaBJICHHbIE HA KOPPEKIIMOHHO-PAa3BUBAIOIIYIO padoTy B
YCIIOBUSIX CPEAHETO MPOQPECCHOHATILHOTO 00pa3oBaHusi. B pe3ynbTaTe mpoBEIEHHOTO
aHanu3a  copMylIMpoBaHbl ~ PEKOMEHJALMK 1O  CO3JAaHUI0  aJlallTUBHOMU
o0pa3oBaTenbHON Cpebl, BKJIIOYAIONIEH MCIOJIb30BaHUE TEXHUYECKUX CPEJICTB
peadbMIuTaluy, UHTEPAKTUBHBIX METOA0B O0YUEHHUSI, MYJbTUMETUNHBIX TEXHOJIOTHH,
HaIpaBJICHHBIX Ha TMOBBIIICHUE MOTUBALMH, (QopMUpOBaHUE TPOPECCHOHATBHBIX
KOMIETEHIIMA W  pa3BUTUE KOMMYHHUKAaTUBHBIX  CIIOCOOHOCTEH  Oyaymimx
CHEUHUATNCTOB  3/paBOOXpaHEHUsA. Pe3ynpTaThl HCCIEAOBAHUS  MPEICTABISAIOT
MPaKTUYECKU  HMHTEepec JJIg  I[eJaroroB  CHelualibHBIX  00pa3oBaTeNIbHBIX
YUPEXKICHUM, TMpEnoAaBareiied MEOUUMHCKUX KOJUIS[UKEM M IICHUXOJIOTOB,
pabOTaOIIKX C JIMIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBBSI.

KuroueBbie ciaoBa: Ilenarormueckue ycioBHs, 00OydeHHE CIA0OCIBIIIAIINX
CTYJIEHTOB, ~MEIUUMHCKUE KOJUICUKH, CHelUalbHas NEeAaroruka, CpeaHee
npodeccuoHaibHOE 00pa30BaHuUE.

AKTYallbHOCTh TEMbI. B yCIOBHSIX COBPEMEHHOTO OOIIecTBa CTaHOBHUTCS
BaXXHBIM 00€CTIEUUTH JIOCTYN K OOpPa30BaHUIO KaXJIOMY YEJIOBEKY HE3aBHUCUMO OT
HaIU4Us 0COOEHHOCTEHN 370poBhsi. OCOOEHHOE BHUMAHUE YJIEISETCS O0YUYECHUIO JIUIT
C OTpaHMYEHHBIMH BO3MOXXHOCTSIMU CIyXa - JIETeH M MOJIOACKHU C HapYIIECHUSIMU
CIIyXOBOTO BOCIpHUATHS. MenuuuHckue mnpodeccun TpeOyrT BBICOKOTO YPOBHS
MOJITOTOBKH CIICIIMAJIMUCTOB, BKJIIOYasi yMeHUE 2(P(HEKTUBHO 00IATHCA C MallUeHTaMU
u kosuteramu. [loaTomy 3aa4a MEIUIIMHCKUX KOJIJIEKEH 3aKIIOYAETCs B CO3/IaHUU
YCJIOBHH JIJIs1 KAYECTBEHHOTO OOYUYCHUS CTYICHTOB CO CJIA0BIM CITyXOM.

OmHOM W3 KIIOYEBBIX MPOOJIEeM SBISETCS HEOOXOIUMOCTh  aIaNTalliH
y4eOHOTO TpoIecca K MOTPEOHOCTAM JaHHOW KaTeropuu oOydarormmxcs. [IocKoIbKy
OOJIBIITMHCTBO yYEOHBIX MATEPUAJIOB TPAJAUIIMOHHO OPHUEHTUPOBAHO Ha YCTHOE
BOCIIpHATHE WH(POPMAITUU, BAYKHO BHEAPSTH CIICIUATLHBIE METOANKNA M TEXHOJOTHH,
MO3BOJISIONINE CTYJAEHTAM YCIICTHO OCBaWBaTh IMPOTpaMMy  MEIUITUHCKOTO
KOJUTEIKA.

BaxHelmmMu acieKTaMHu SIBJISIFOTCS:

- CO3/laHME [IOCTYNMHOW Cpeabl OOIEHUs MEXIy TMpernojaBaTesieM M
CTYyJICHTaMH,

- HCTIOJIb30BAHNUE BCTIOMOTATEIIbHBIX TEXHUYECKUX YCTPOUCTB;

- aJlanTanys METOI0B MPETOoAaBaHus;

- oOecrnieueHre SMOIMOHATBHO-TICUXOJIOTUUECKON MOIICPKKH.

Jlnst  ycmemHOro OOy4YeHHs CTYJACHTOB CO CHIDKCHHBIM YpPOBHEM Ciyxa
UCIIOJIB3YIOTCSl BH3yalIbHBIE W MHUCHbMEHHBIC (POPMBI MOJaYu Marepuana (TaOJIuIlsl,
CXEMBI, MIPE3CHTAINN), TPUMEHSIOTCS KECTOBBINA SI3bIK U CYPJAOINEPEBOI B TIpoIiecce
JIEKLIUN U TPAKTUYECKUX 3aHATHH.
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MenuuuHCcKasi JIEKCMKa HAachlllleHa CHENUaJIu3UpPOBAaHHBIMU TEPMUHAMU,
MHOTHE W3 KOTOPBIX CJIOKHBI ISl BOCHPUSATUS JaKe 3J0pPOBBIMH yyaruMmucs. bes
aJIEKBaTHOTO BOCIIPOM3BEACHUS 3BYKOB TPY/HO MPABUIHLHO MOHUMATh U 3alIOMUHATH
MEIUIIMHCKHUE TOHSITHSL.

Ponws cypnomnepeBogunka B OOYYEHUHM CTYJEHTOB CO CHUKEHHBIM CIIyXOM
Ba)KHa ® MHoOrorpanHa. [IpodeccnoHaNbHBIA CYpAONEPEBOAYUK  BBICTYIACT
MOCPETHUKOM  MEXAY TpermojaBarelieM ©  CTYJACHTOM, OO0ECIeYHBAIOIINM
s ekTuBHOE 00IICHUE U TIepeaady He00X0IUMOM HH(POPMAITHH.

OcHoBHasi 00SA3aHHOCTBH CYpPJAOIEPEBOJAUYMKA COCTOUT B IEPEBOAEC pEUH
npernojaBaresisi Ha PYCCKUI KECTOBBIM S3bIK, a TaKXKe Iepenaye OOpaTHOM CBS3U
CTylleHTa B cjoBecHOW QopMme. bnarogapss sToMy mporeccy oOecnednBaercs
MOJIHOIIEHHOE TTOHMMaHUe y4eOHOTO Marepuasa U aKTMBHOE Yy4acTHE B JHAIIOTax U
JTUCKYCCUSIX.

CTyneHTaM CO CHIDKEHHBIM CIIyXOM CJIOKHO BOCIPUHUMATh OOBSACHEHUS U
WHCTPYKIIMH, OCOOCHHO €ClIM MH(OpMaIUs MOoJaeTcsl OBICTPO WM COMPOBOKIACTCS
IIyMOBBIM (DOHOM, MO3TOMY MTPOECCUOHATIBHBINA MEPEBOJI COOTBETCTBYET TOUYHOMY U
MOJTHOMY OTPaXEHHUIO CMbICJIa CKQ3aHHOTO, COXPAHEHUIO CTPYKTYPhI U COJEP KaHUIO
nepeaBaeMbIX coooteHui [3, c. 243-244].

B VYdumckoM MeIUIMHCKOM KOJUIEKE CYpAONEPEBOMUYMKH  BIIAJICIOT
3HAHUAMM TPEIMETHOM OO0JacTU ¢ yMEIT HHTEPIPETUPOBATH  CIOKHYIO
MEIUIHUHCKYIO TEPMUHOJOTHIO Ha PYCCKUH JKECTOBBIA S3BIK C COXpPaHEHUEM
TOYHOCTH U SICHOCTHU BBIPAKEHUM.

OOyuarolyecs co CHIYKEHHBIM CIIyXOM MHOT/a CTAJIKUBAIOTCS C TPYAHOCTIMHU
COLMAIIBHOM MHTETPALIMU U ICUXOJIOTMYECKOM ajgantauuu. g nmpeososeHuss 3TUx
TPYIHOCTEW OpPraHN30BaH KOMILIEKC MEPOIPUITHI, HAPABICHHBIX Ha MOJIEPKKY U
pPa3BUTHUE JIMYHOCTHBIX KA4YECTB KAXKJIOrO0 IIyTEM OpraHU3aluud KOHCYJbTalul
reJlarora-rncuxoJjora u neaarora-uedexromuora 1, c. 53-54].

3akmtouenue. Takum oOpa3oM, 00yUeHUE CTYACHTOB CO CHH>KEHHBIM CIIyXOM B
MEJIUIIMHCKOM KOJUIC/PKE MUMEET KOMIUICKCHBIN MOAXOJ, BKIIOYAIOIINI aganTaluio
00pa3oBaTeIbHBIX IPOrpaMM, BHEAPEHUE COBPEMEHHBIX TEXHOJIOTHUNA U OpraHU3aI1Io
MICUXOJIOTO-TIEJarOTUYECKON MOJAEPKKU, YTO TMO3BOJISET OYIYyIIUM MEIUIIMHCKUM
pabOTHUKAM TMOJHOIIEHHO OCBOUTH MPOPECcCU0 W CTaTh KBaIU(UIIMPOBAHHBIMU
CIIeIMATUCTaMHU.

B «Konnenmuu pasputusi 00pa3oBaHusi 00y4aronuxcsi ¢ MHBAIUIHOCTHIO H
OTpaHUYCHHBIMU BO3MOXKHOCTHIO 370poBhs (2020-2030)», pazpaboTaHHOM MO 3aKa3y
MunucrepcTBa IIPOCBELLEHUS Poccutickon Oenepanuu, B pamMKax
I'ocynapctBennoro 3amanust Ne 27.12914.2018/12.1 MHCTUTYTOM KOPPEKITMOHHOU
MEJarorTuKi W TOCTY)KUBIIIEW HAayYHOW OCHOBOW miisi paspabotku «Crpareruu
pazBuTHs oOpazoBaHusi oOyuatomuxcs ¢ OB3 u mnBamugHocThio 10 2030 Tomay,
OCHOBOTIOJIATAIOIIUM  SIBJISIETCS TPAJUIIMOHHOEC TOHMMAaHUE OOUIHOCTH 3aKOHOB
MICUXUYECKOTO U COLMATBLHOTO Pa3BUTHUS «OOBIYHOTO» U «0CO00T0» pedeHka [2, 4].
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YAK 37.016:37.026
OPT'AHU3BAILIUSA U PEAJINZALIUSA TIPOT'PAMMBI
«MHJIABUIYAJBHBIN MIPOEKT» B COOTBETCTBHUH C
TPEBOBAHUSMHU ®I'OC COO
Muepanosa Hpuna Jleonuoosna,
yuumenw 2ceoepaguu MBOY nuyeii Ne 12,
2. Muumobaii, Pecnybnuka bawkopmocman

AnHoTamusi. B crathe paccMaTpuBalOTCS OCOOCHHOCTHM OpraHu3allud |
peanuzanuu  nporpamMmbl  «MHIMBUAYaIbHBIM TOPOEKT» B  COOTBETCTBUU C
tpeboBanusimu GI'OC COO. OnuchiBaroTCsA MEIW W 3aJa4d WHIUBUIYAIBHOTO
IIPOEKTA, TAIbl €r0 PEATU3alNK, TUIIBI IPOEKTOB U POJIb MEAArora B 3TOM IPOIIECCE.
[IpencraBiieHbl KPUTEPHUH OLIEHKU WHIUBUAYAIBHBIX TPOEKTOB YUYAIIUXCS.

KuarwueBbie cioBa: WHIMBUAYAIBbHBIA MPOEKT, OPraHU3alMs MNPOEKTHOM
NEeATEeIbHOCTU

®denepaabHOr0 TrOCYIapCTBEHHOTO 00pa30BATENLHOIO CTaHAApTa CPEIHEro
obmero o6pazoBanust (PI'OC COO) nosnekno 3a coO0l M3MEHEHUE TMOJXO0JI0B K
opraHuzanuu oOydeHus. Temeph akIEHT JefaeTcss He TOJIbLKO Ha YCBOCHUH
MPEMETHBIX 3HAHUN, HO U HAa (POPMHUPOBAHUU YHUBEPCAIBHBIX YUEOHBIX JCHCTBUIA
(YYMI), xotopbile HEOOXOIMMBI YyUalllUMCS Ui YCHEIIHOW ajanTaiud B
coBpeMeHHOM obmiectBe. OmuuMm u3 BaxHeWmux kommnoHentop ®I'OC COO
SABJISIETCA MHIWBUAYAIbHBIA MPOEKT — CaMOCTOSATENIbHAS JIESITENbHOCTh IIKOJIbHUKA,
HaIpaBJICHHAs Ha pEIICHUE KOHKPETHON MPOOJIEMbI WU BBHITTOJIHEHHE TTOCTaBICHHON
3amaun. B gaHHOW paboTre paccMaTpuBalOTCS OCOOCHHOCTH OpraHU3alUd U
npoBefieHUus nporpammbl  «HAMBUIyalnbHBIA TPOEKT» B  COOTBETCTBUH C
tpeboBanusimu GI'OC COO, a Takke OCHOBHBIC ATallbl €0 pean3alluud U POJib
rejarora B 3Tom mpoiiecce [3; 4].
Hnousuoyanvuuiii npoexkm 6 pamkax @I'OC COO: yenu u Hanpagnenus
NHnuBuayanbHblid MPOEKT, peanu3yeMbli B cootBeTcTBUH ¢ PI'OC COO,
IpeICTaBlIsAeT cO00l CaMOCTOSITENIbHOE y4eOHOE HCCIEJOBAaHUE WU Pa3padoOTKy,
KOTOPYH0 YYEHUK BBINOJHSAET TOJ PYKOBOJCTBOM II€/larora-HacTaBHUKa Ha
MPOTSHKEHUU BCETO Tepuojaa o0ydeHusl B cTapiiux kiaccax. KiroueBas 11eib TaKoro
MPOEKTA — PA3BUTHE Y YUAITUXCS KIIFOUEBbIX YHUBEPCATBHBIX YUCOHBIX JeHCTBU: [1]
- IlosnaBatenbabie YY/I: popMupoBaHre YMEHUSI CAMOCTOSITENHHO OMPEIEIATh
[N ¥ 33/1a4d MPOEKTHOM JEATEIHHOCTH, IIAHUPOBAThH ATANbl paOOTHI, TPOBOIUTH
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coop ¥ aHanu3 WHGOPMAIMHM, OCYUIECTBIATh HCCIEAOBAHHUS W SKCIEPUMEHTHI, a
Takke (OpMyJIMPOBaTh 0OOCHOBAHHBIE BHIBOIBI.

- PerynsatuBusie YVY]: pa3Butue CrnocoOHOCTH K OpraHu3alud y4eOHOTO
IpOIIECCa, OMNPENCICHUIO LIEJIe, COCTAaBICHHUIO IUIAHOB, OLIEHKE pE3yJbTaTOB H
BHECEHUIO KOPPEKTUPOBOK B CBOM JIEWCTBUA JUIsl YCIIEHIHOTO JOCTHUKEHUS
MIOCTABJICHHBIX 33/1a4.

- KommyHukatuBable YVY/l: COBEpIIEHCTBOBAaHME HABBIKOB B3aMMOJCUCTBHS C
IPYTUMH JIIOJIbBMH, Y4acTHSl B JUCKYCCHSIX, apryMEHTallMd CBOEH MO3ULUU U
MIPEICTABIICHUS] PE3YIHTATOB paOOTHI KaK B YCTHOM, TaK U B MMUCBMEHHOU (hopMme.

Omanvl peanuzayuu 0opaz08amenbHoU NPopaAMMbl

«UHOusuoyanvHwlli npoekmy»

[Iporpamma «HAUMBHAYalbHBIA MPOEKT» pEATU3YETCsl IMOCIEN0BATENBHO,
BKJIFOYAIOIINM CJIEAYIOIINE KITFOUEBBIE STAIBI:

1. BeiOOp TeMbI MpoeKkTa: Ha HA4YaJIbHOM JTarie, MpU MOJJEP>KKE Iearora,
YYEHHUK BBIOMPAET TEMY, COOTBETCTBYIOIIYIO €r0 JTUYHBIM UHTEPECaM, CIIOCOOHOCTAM
U YPOBHIO TMOJrOTOBKM. BakHo, uT0ObI BhIOpaHHass Tema OblLIa aKTyalbHOM,
MHTEPECHOM ISl IIKOJIbHUKA U COOTBETCTBOBAJIA €TO 3HAHUSIM.

2. Ompenenenue ey M 3a/1a4 MPOEKTa: UCXOJIs U3 BRIOPAHHOM TEMBI, YUEHUK
(opMyIHpYET LENIb — KETAEMBbIN Pe3ylbTaT — U KOHKPETHbBIE 3aJja4H, HEOOXOAUMbIE
JUISL €€ TOCTHXKEHUS [2].

3. Pa3paboTka miaHa pabOTHl: HA JAaHHOM JTale YYEHUK COCTaBIISCT
JNETAIBHBIN TJIAH PEAM3AIMU MPOEKTA, BKIIOYAIOIINN 3Talbl BBINOJIHEHUS, CPOKH,
HEO0OXOAMMBIE PECYPCHI K METOJbI UCCIEAOBAHUS.

4. Tlouck u aHanu3 UHGOPMAIIMU: YYEHUK OCYIIECTBIISIET MOUCK WH(POpMAINN
110 BHIOpPAHHOM TeMe, UCTOJb3Ys Pa3IMYHbIE UCTOYHUKHU, TAKUE KaK KHUTH, HAyYHbIC
nyOJMUKaIMK, WHTEPHET-PECYPChl U JIpyTHe, aHAIM3UPYET MOJIyYCHHbIC TaHHBIE U
oTOHMpaeT HanboJIee BAXKHYIO U JOCTOBEPHYIO HH(POpMAIIHIO.

5. IlpakTrueckasi peau3aiiusi MPOEKTa: B 3aBUCUMOCTH OT BHIOPAHHOW TEMBI,
YUYEHUK BBINIOJHSAET MPAKTUUYECKUE 3aJaHUS: TPOBOJAUT SKCIIEPUMEHTHI, aHATU3UPYET
JAHHBIC, CO3/1a€T MOJIENH, pa3padaThIiBaeT MporpaMMHOEe OOecleuyeHne U MHOTO0e
IPYToeE.

6. IIpencraBneHue pe3ynbTaTOB: YYEHUK O(DOPMIISIET UTOTM CBOEH pabOTHI B
BUJIE OTYETa, KOTOPBI MOXKET OBITh NPEACTaBIE€H B pPa3IUYHBIX (QopmaTax:
TEKCTOBBIN JTOKYMEHT, Tpe3eHTalus, BeO-calT u T.4. OT4eT IOKEH coaepKaTh
noapoOHOE OMHCaHWE TMpoIlecca, IMOJIYYEHHbIE JIaHHbIE, BBIBOJBI M 0OIIUE
3aKIIFOUCHMUS.

7. 3ammTa MPOEKTA: YYEHUK BBICTYNAET MeEpe] HSKCIEPTHOM KOMHCCHUEW,
COCTOSIIIEN W3 TMpenojaBareyied W OJHOKJIACCHUKOB, OTBE€YAE€T HAa BONPOCHI H
JEMOHCTPUPYET MOITYUYEHHBIE 3HAaHUSA U YMEHUSL. [ 1]

Buowst unousuoyanvrvlx npoexkmos

denepanabHBIA TOCYJAPCTBEHHBIN 00pa30BaTEIbHBIM CTAHAAPT OIPEACISICT
pa3Ho00Opa3ue TUIOB UHIWBUIYATHHBIX TIPOEKTOB:

- HccnenoBaTtenbCkue MPOEKTHI: HANPABJIEHBI HA MPOBEICHUE HAYYHOIO MOKCKA
U OTKPBITHE HOBBIX 3HAHUM B OMPEICICHHON 00J1acTH.
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- TBopueckue  TPOEKTHI: MPEANOoNaraloT  CO3[JaHhE€  OPUTHHAJIBHOIO
MPOU3BEACHUS — MY3bIKQJILHOTO, JIMTEPATYPHOTO, Xy10KECTBEHHOTO U T.]I.

- NudopmanvonHpie MOpOEKTHI: 3a7adyd  BKIOYAIOT cOOp, aHamu3 U
CUCTEMaTHU3alMI0 MHGOPMAIIMH 0 KOHKPETHOHN TEME.

- ConuanbHble TPOEKTHI: OPUEHTUPOBAHBI HA  pEIICHUE  aKTyaJlbHBIX
COIMATBHBIX MPOOJIEM U YIIYUIIICHUE KU3HH MECTHOTO COOOIIECTRA.

- IIpakTUKO-OpMEHTUPOBAHHBIE  MPOEKTHL:  HANpPABICHbl  HA  PEIICHUE
KOHKPETHBIX, TPUKIIAIHBIX 3a]1a4.

Ponb neoazoea 6 npoepamme « Unousuodyanbrwiii npoexmy»

VYuurtens urpaet BeAyIIYIO pOjib B peain3aluu nporpammbl «HIUBUAYATbHBINA
TIPOEKT», BBITIOJIHSIS CIEAYIONTNE QyHKITUU:

- MotuBanus: negaror moMoraeT y4eHuKaMm BbIOpAaTh HHTEPECHYIO U 3HAUUMYIO
TEMY, OKa3bIBa€T MOACPKKY U CTUMYJIHPYET CTPEMIICHUE K HOBBIM 3HAHUSIM.

- KoncynbTanuu: yuyuTeiab OKa3bIBa€T MOMOIIL B BHIOOPE TEMBI, MJIAHUPOBAHUU
paboThl, MOHWCKE HEOOXOAMMON HHQPOpMAIUU, MPOBEICHUM UCCICIOBAHUM U
0hOpMIICHUU PE3YIHTATOB.

- Opranuzanus: TMenaror KOOPJAWHUPYET paboTy YYEHUKOB, IOMOTaeT UM
(¢ (PEeKTUBHO OpraHM30BaTh CBOIO JIEATEILHOCTh W COOJIIOATh YCTAHOBJICHHBIC
CPOKH.

- OrmeHka: y4uTeldb OLEHUBAET pe3yJbTaThl padOThl, HCIOJB3Ys UETKUE
KPUTEPUH, U TIPEJIOCTABIIACT YUCHUKAM KOHCTPYKTUBHYIO OOpPaTHYIO CBSI3b.

Kpumepuu oyenku unoueudyanvnwvix npoexmos

OueHka WHAWMBUIYATbHBIX IPOCKTOB OCHOBBIBAETCS HA  CICAYIOIIUX
KpUTEPUSIX:

- AKTYaJIbHOCTh ¥ BaXXHOCTh BHIOPAHHOM TEMBI.

- CamMoCTOATENbHOCTh U HOBH3HA PA0OTHI YUCHHKA.

- I'myOGuHa u moaHOTA MPOBEACHHOTO UCCIICIOBAHUS.

- IlpakTrueckasi (PUMEHUMOCTh TTOJIyYEHHBIX PE3yJIbTaTOB.

- KadectBo odopmIieHHs UTOTOBOTO OTYETA.

- VYMeHue Npe/ICTaBUTh U 3allIUTUTh CBOM MPOEKT [2].

3axnouenue. Buegpenue nporpammbl « MHAMBUIYaNbHBIN TPOEKT» SIBIISETCS
BaxkHoU coctapistomer  OI'OC  COO, cnocobcTByrome — (OpMUPOBAHUIO
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUH U TIOATOTOBKE YyYAIIMXCS K YCHEUIHOMN
peanuzaiuu B COBpeMeHHOM mupe. ['pamoTHas opraHuzaiys U npodeccuoHaabHOe
PYKOBOJICTBO CO CTOPOHBI Tejarora Mo3BOJIAIOT CAeNaTh MHAWBUIYATbHBIA MPOCKT
3 PEeKTUBHBIM HHCTPYMEHTOM pa3BUTHS TO3HABATEILHOIO HMHTEpPECa, TBOPUECKUX
CITOCOOHOCTEH M JIMUHOCTHBIX KaueCTB YUEHUKOB.

NunuBuayanbHbI MPOEKT — 3TO HE TOJbKO (opMa UTOTOBOM MPOBEPKHU
3HAHUWA, HO M BaXHBIM IIar Ha MOYTH K BOCIHUTAHUIO KOMIIETEHTHOTO H
KOHKYPEHTOCTIOCOOHOTO BBIITYCKHHKA CPETHEH MITKOJIBI.

Cnucox numepamypo:

1. Hosuxosa, T.A. Ilpoexmnas OeamenvHocmb 6 wiKoae: Gopmvl, Memooul,

pexomenoayuu. -M.: Kapoc, 2005. -208 c.
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npoexm. 10-11 «xnaccel: yueb. nocobue 0131 o0b6weobpazosam. opeanusayut. -M.:
Ilpoceewenue, 2021

3. DedepanvHulll 20CYO0apCmMBEEHHbIL 00PA308AMENbHBIN CIMAHOAPM CpeoHe20 00ue2o
oopaszosanus (PI'OC COO). (Ilpukaz Munucmepcmea obpaszoeanus u nayku P® om 17
masn 2012 2. No 413)

4. Acgaesa B.I. Peanuzayus eocnumamenvpHo2co KoHyenma o00pa308anuss 6 ceeme
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3(38). — C. 18-26.

YK 373.1
OCOBEHHOCTH MEXINPEJIMETHBIX CBSA3EM
HA YPOKAX HTH®OPMATUKU ITPU UHTET'PAIIUU YYEBHOI'O
MATEPHUAJIA N3 IPEIMETOB ECTECTBEHHOHAYYHOTI'O IIUKJIA
(13 OIIBITA PABOTHBI)

Munuaxmemog Anvmup Anghuposuu,

3amecmumens oupekmopa, yuumenv ungopmamuxu, MbBOY COLLI Nel

¢. Ackuno, Pecnybauxa Bawkopmocman

AnHOTamusi. B crarbe mnoka3aHbl HEKOTOpPbIE OCOOECHHOCTH NPUMEHEHHS
MEXITPEMETHBIX CBSI3€d Ha ypokKax MH()OPMATHUKUA NPHU BHEJIPEHUU OIPEAEIICHHBIX
y4eOHBIX TEM LIKOJIBHOTO Kypca U3 APYTUX NPEIMETOB €CTECTBEHHOHAYYHOIO LIUKIIA.

KuroueBnble ciioBa: o0ydeHue, nHpopMaTHKa, MHTErpalus, IIKOJIA, YPOK.

CoBpeMeHHbIE KypChl MPEIMETOB €CTECTBEHHOHAYYHOIrO IMKJIA B IMOCIEIHEE
BpEMsI TIPETEPIICBAIOT KOJIOCCAJIbHBIE W3MEHEHUS B acleKkTe NpHUHIMIA oTOopa
KauyeCTBEHHOT0 Y4YeOHOro marepuania Jjisi MOATOTOBKM IOJHOILIEHHBIX YPOKOB IO
busuke, Xxumuu, Oronorun U nHGopmatuke [8], a Takke pemenus 3agad BIIP, OI'D,
EIl'D.

B oanoii u3 Hammx mocinegHux padbor [1] paccMOTpeHBI TEOPETHUECKHE U
METOAUYECKHE OCHOBBI MHTETPAllMM 3HAHUW M3 AUCUUIUIMH €CTECTBEHHOHAYYHOTO
0Jloka B COBPEMEHHBIM TMpolecCc MpenojaBaHus, TJ€ JETalbHO TOKa3aHbI
BO3MOKHOCTH CO3/IaHHsI MHHOBAIMOHHBIX YPOKOB IO MaTeMaTuKe, (PU3uke, XUMUH,
Oouosioruu U uHGoOpMaTUKe. ABTOPBI PACCMATPUBAIOT U MEKIUCIUIUIMHAPHBIC CBSI3U
MpU HW3YYCHUHM OINpPEJCICHHBIX TEM eCTeCTBEHHOHAy4YHOTO IMKJIa B OOBIYHOM
CEJIbCKOM IIKOJIE.

TeM He MeHee, OCTalOTCsl BOIIPOCHI, KaCAIOIIMECs] aHAIU3a OTHOIICHUN MEXITY
pa3IMYHBIMA TEMaMU W pa3/ielaMd B paMKax IIKOJBHBIX KYypCOB MO MpeIMeTam
€CTECTBEHHOHAYYHOr0 IUKJIa. B opranu3anu MEeXNpEeIMETHBIX CBSI3€H KIIIOYEBYIO
pOJIb UIpaeT BU3YAJIM3allMs CBSI3aHHBIX TEM C YKa3aHHMEM BPEMEHU UX H3yUCHUSI.
Heobxoaumo ompenenuTs TIyOWMHY pacCMOTPEHHS BOIPOCOB Ha CMEXKHBIX U
BO3MOXHO, OWHApHBIX ypOKaxX, a TaKKe COCTaBUTh CIUCOK JE€MOHCTpAIIHA,
MPAKTUYECKUX M Ja0OpaTOpHBIX PAOOT, MPEAYCMOTPEHHBIX MPOTPAMMAMH JSTHX
peaMeToB [2].

B cBi3m c 9TUM, LEIbIO JaHHOM paboThl SBISETCS TMPEIACTABICHUE
MeJarornyeckoMy  COOOIIECTBY  HEKOTOPBIX  MPHUHIUMIIOB  HCIOJb30BaHUS
MEXIPEIMETHBIX CBSI3€M Ha YpOKax MPU BHEIPEHUU JOMOJHUTEIbHBIX TEM U3
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NPEeIMETOB E€CTECTBEHHOHAYYHOTO IMKJIa Ha 0a3e OOBIYHON CeNbCKOW CpenHen
0011e00pa30BaTEeIHLHOM IIKOJIBI.

B mpoiecce OCBOGHHSI HEKOTOPHIX TEM B paMKaX €CTECTBEHHOHAYUYHBIX
JTUCITUTUTMH Mbl OOHAPYKHIIM, YTO UX COJIEP)KAHNE UMEET TOYKH CONMPUKOCHOBEHUS C
IPYTUMHM Y4E€OHBIMU MpEIMETaMHu, OPUYEM ITU CBSI3U MPOSBISIIOTCS B JBYX
KJIIOYEBBIX acriekTax: (1) mpuMeHeHue 3HAHUM, MOJYYEHHBIX IIKOJIbHUKAMU B XOJE
n3yuyeHus npenmera MudopmaTika s yCBOCHHS KITFOYEBBIX KOHIENIUN Kypca; (2)
pacuIMpeHre Kpyro3opa o0ydaromuxcs B 001actu THGOPMATUKH 3a CUET TIOTyUCHHUS
JOTIOJTHUTENBHOU HH(OPMAIIMU HA APYTUX YPOKAX €CTECTBEHHOHAYYHOTO IIUKJIA.

MpbI cunTaem, 4TO B paMKaxX CYIIECTBYIOIIUX OOpa30BaTEIbHBIX MPOTpaMM H
y4eOHbIX MOcoOui 1o MH(OpMaTHKe, NpeIHa3HAYeHHBIX s oOydarommxcs 8-11
KJIACCOB KaK OCHOBHOM Kypc OOy4€HHsI, a HE BHEYPOUHas JIEITeIbHOCTh, HE BCE TEMbI
COOTBETCTBYIOT YPOBHIO TIOJIFOTOBKHU IIKOJIBHUKOB CEIBCKUX 00IIe00pa30BaTeIbHBIX
mkon k BIIP, OI'D, EI'D, oco6eHHO B OTAaNEHHBIX JIEPEBHIX JIFOOOTO paiioHa.

O10 O00yCIOBIEHO TEM, 4YTO B Y4Y€OHBIX TNOCOOMAX HHGpOpMaLHs,
MIPE/ICTABICHHAs] B COOTBETCTBYIOIIEM pa3jeie, OCHOBaHAa Ha 3HAHUAX, KOTOPBIE
ObLIM TIOJIy4eHBbl paHee H3 paboT omNpene’aEéHHOro aBTopa. TakuM 00pas3oM,
MOHMMAaHUE YUYUTEJIeM CYTU Y4eOHOro wmarepuaia M MPAKTUYECKUX YMEHHI
0o0yyarommxcsi, KOTOpPhIE OHU TPHOOpPEIM B TMPOLECCE H3YUYCHHUS CMEKHBIX
JTUCLUIUIAH, SIBJISIETCS KIIFOUEBBIM ACIEKTOM ISl YCIEITHOTO OCBOCHUSI KOHKPETHOM
TEMBI UJIU AK€ BCETO Kypca B LIEJIOM.

Ha wam B3rasg, OCOOCHHO BaKHBIM SIBIISIETCA CBSI3b  MH(QOPMATUKH U
MaTEeMaTUKH, TeOMETpUM U (PU3MKH YyKe ¢ Kypca 8 Kiacca 0011eo0pa3oBaTeIbHON
mKoJbl. Tak, npu U3ydeHuu TiiaBbl « OCHOBBI aJrOPUTMHU3ALNI» aBTOPA IIKOJIBHOIO
yueOHuka [3] Boll uerBepTH, 3T CBSI3U MPOCIEKUBAIOTCA B TEMaXx, MOCBSIIEHHBIX
AITOPUTMHYECKUM KOHCTPYKIMSIM Ha sizbike mporpammupoBanus [IAS (IIkonsHbIiA
ANTOPUTMUUECKUH s13bIK). [[prMedaTeIbHO TO, YTO OYEHh MHOTO CMEXHBIX 3aj7a4 Ha
MOCTPOCHUE TpPaPUKOB JMHEWHBIX W KBAAPATUYHBIX (YHKIUN, JIBWKEHHE W
MepeMEIlCHNEe MaTepUaIbHOM TOUYKU HA TUIOCKOCTH, QJITOPUTMBI U (opMasibHBIC
VCTIOJTHUTEIIH.

[Tponomxas uzydats nocieayromniye riaasel, B [II-1V yerBepTsix, oOyuaromumecs
8-X KJIacCOB MOJHOCTBIO Morpyxarrcs B «Hadanma mporpaMMHpoOBaHUs Ha SA3bIKE
[Tackanp» u «Havanma nporpammupoBaHusi Ha si3bike Python». Mbl, yuwnrtens-
OpPEAMETHUKHU, TPUMEHSEM BJIEMEHTBl KOMIIBIOTEPHOTO MOAECIUPOBAHUS  JIA
Pa3BUTUSI AHAIUTUYECKOTO MBIIUIEHUA. Tak, MpU MPOrpaMMHUPOBAHUU JIMHEUHBIX,
Pa3BETBISIIOIIMXCA M UUKIMYECKUX aJTOPUTMOB Ha SI3bIKE MPOrpaMMHUPOBAHUS
Pascal ABC wu Python, Haiiu 00y4aroiuecs mpoxoasiT 00yueHre B TPH dTara.

(1) Ananumuueckuti nooxoo. B yka3aHHBIX TJIaBaX Ha MPOrPaAMMHUPOBAHHE
HEpPEJIKO BCTPEYAIOTCS 3a7a4yM W3 00JIACTH aiureOpbl, reOMeTpuHr, (PU3HKH, XUMUH,
OMOJIOTHH, DKOHOMUKHU U Jake (UHAHCOBOM rpaMoTHOCTH. Onupasch Ha [7] MOXHO
CKa3aTh, YTO MEPBBIM JIEJIOM, JIFOOYIO MOCTABICHHYIO 3a7a4y, 00y4arorecs J0HKHbI
yMETh peliaTh ¢ TOYKU 3PEHUS TOTO MpeaMeTa, K KaKo 00J1aCTH OHA OTHOCHUTCSL.

HccnenoBanue CylmecTBYIOMMX COOPHUKOB 3a7a4 MO MaTreMaruke, (pU3uke u
XUMHUHU TIOKa3aj10, YTO B HUX €CTh 3aJlaHusl, KOTOPbIE CIIOCOOCTBYIOT (hOPMHUPOBAHUIO
y IIKOJIbHUKOB Ba)KHBIX HABBIKOB, OJMHAKOBO ILIEHHBIX IS OOOUX MPEIMETOB MPHU
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MOJTOTOBKE K JaJIbHEWIleH aNrOpuTMU3ALMKU Ha JIF0OOOM SI3bIKE MPOrpPaMMHUPOBAHUS
IKOJIBHOTO Kypca. [lomoOHas wuHTerpamusi 3HaHMW W3 pas3HbIX obOiacTedl mpu
pEIIeHUH 33/1a4 HE TOJBKO MpeaycMaTpUBaeT, HO U CIOCOOCTBYET OoJjiee TiyOoKoMy
U JETAIBHOMY U3YYEHHIO B3aUMOCBSI3AHHBIX TEM M3 CMEXHBIX JUCIUIUIMH.

(2)  Ilpoepammuposanue.  llpenBapuTenbHOE  3HAKOMCTBO  YUHUTENS
MH(POPMATUKHU C COJIEpP’KaHUEM 3aJad U3 CMEXHBIX TUCHUIUIMH B HEKOTOPBIX CIIydasix
MperoCTaBisAeT OOraThlii WILTIOCTPATUBHBIN MaTepuan Ui OOBSCHEHHS KaKIou
CTPOKM COCTAaBJIEHHOM IOHBIMH IPOTrpaMMHCTaMU IporpaMmbl. B npyrux cioydasx
ATOT MaTepuajg CTAaHOBUTCS OCHOBOM I H3JI0KEHUS KOHKPETHOM TEMBI IO
uHpopMaTtuke.

Oco0€HHO YEeTKO MPOCIECKUBACTCS CBSI3b MHPOPMATUKHU U APYTHUX MPEAMETOB
€CTECTBEHHOHAYUYHOI'0 1MKJIa B LIKOJIBHOM Kypce 3a 9 Kilacc aBTOPCKOro yuyeOHUKa
[4] mpu u3yyeHUH TJIaBbl «AJTOPUTMBI M MPOrPAMMHUPOBAHHE», UTO SIBIISECTCS
IpsMBIM TPOJOJDKEHHMEM Kypca 3a 8 kimacc. Kak M MOJIOKEHO, NpeXAe 4Yem
MPUCTYNHUTh K U3YUEHHIO ITUX PA3J€JI0B, Mbl YUUTHIBAEM TOT (PaKT, UTO KAXKIOM TeMe
MPEAIIECTBYET PAJl CBOUX Pa3/IesioB U3 Kypca ajlreOpbl, TeOMETpUH, (PU3NKH, XUMUH,
OMOJIOTHH.

B cBs3u ¢ 3THM, MBI PEKOMEHIYEM YUYUTEISIM HH(DOPMATUKH YUUTHIBATH
pa30pOCAHHOCTh MPONENEBTUYECKOr0 MaTepHalla CMEKHBIX KYypCOB IO BpPEMEHH
M3y4YCHHS] TOM WIM MHOM TeMbl B paMmkax 8-11 KmaccoB, rae e€cTh pasliesibl OCHOB
AITOPUTMH3ALIMKA U TPOTpaMMHUpOBaHUSI Ha TpeX s3bikax — [[IAA, PascalABC wu
Python.

Mpl, B CBOIO OuY€pe.b, 3TO JIE€JIAeM ISl TOrO, 4YTOObI 00yYarouecs B MOMEHT
oOparieHusi yauTesis Ha YK€ U3ydeHHbIe (DaKThl, MOTJIM JOBOJBHO JIETKO U OBICTPO
BOCIIPOMU3BECTH UX B IMAMSTH, YTO IMO3BOJIAT YCTAHOBUTH CBA3b C TEKYILEH TEMOM.

Kpome Toro, B pe3ynbrare 3alycka HAMCAHHOW NMPOTPaMMbl HA HCIIOJIHEHHE
(koMmuisAnus), oOydyaromuecss 00s3aTeIbHO  MOJIY4YarT MPOTOKOJ  pabOThI
aIropuT™Ma, TO €CTh BCE BBIXOJHbBIC JAHHBIE HANIPSMYIO 3aBUCAT OT JAHHBIX Ha BXOJIE
npu 3amycke. [Ipu 3ToM He0OX0AMMO NPUHITH BO BHUMAHUE BCE MCXOJIHBIE JaHHBIE,
KOTOpble OBbUIM MPUCBOEHBI JO Hayaja OCHOBHBIX OIEpaluil W BBIYUCICHUN B
nporpamme.

Ham onbIT paboThl MOKa3bIBa€T, YTO HE CTOUT OrPAHUYUBATHCS MPOCTHIM
MOBTOPEHUEM OIPENENEHHBIX BOIPOCOB M3 JIpyrux obOnacred 3HaHumi. Hanpotus,
HY’)KHO 00001aTh W ynopsaouuBaTh HWHOOpMaIuio 00 H3y4yaeMOM  SBJICHUH,
Ipouecce.

(3) Pyunou noocuem. HaxoHel, MOCHEIHUI 3Tal 3aKJIIOYaeTCd B TOM, YTO
oOydaromuecss caMOCTOSITENIbHO TMOATBEPXKAAIOT pacueTaMu MPOLECC BBITOJIHEHUS
KaKIOW CTPOKHM HAIMCAHHOTO aJrOpUTMAa WM Mporpammbl. OcoOOEHHO 3Ta BaXKHO U
HE0oOXoaMMo NJisi o0ydaromuxcsi crapiiero 3BeHa ooyuenus (10-11 xmacc) B memsix
IIIyOMHHOTO MOHUMAHMSI, UHTEPIIPETAIIMU CTPOK COCTaBICHHOM MPOTrpaMMBlI.

Tak, B kypce 10 kmacca aBTOpCKOro ydeOHMKa [5], yKa3aHHbBIC TOJXObI
BAXHBI INPHU PEIICHUH HEKOTOpbIX 3amaHuii EI'D, KoTopele BCTpedaroTCs NpH
U3YYEHUU OCHOB CHUCTEM CYHUCJIEHHS, DJIEMEHTOB TEOPUM MHOXECTB W aireOpbl
JIOTUKH.
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[Ipomoikass manee NOPUMEHATh YKA3aHHBIA METOJ pPELICHUs 3a7ad K
aBTOpcKkoMy ydeOHuKY [6] kypca 11 kmacca, Mbl 0co00e BHUMaHWE yHeseM
HUKIMYECKUM allropuTMaM (MoKa, J10, /i) U CTPYKTYPUPOBAHHBIM THUIIAM JAHHBIX
(MaccuBsl). [letanuzanuio B pacueTax Mbl TAaKKe€ IPOBOJIUM IIPU U3YUYEHUU MPOLIETYP
U QYHKITHA.

Takum  oOpasom, oOyyarommecs 8-11  KiaccoB MOryT HPUMEHUTH
AKCIEPUMEHTAIIbHOE OOOCHOBAHUE HM3YYEHHBIX TEOPETUUYECKUX BOIPOCOB IO BCEM
TPEM TPEIJIOKEHHBIM ATAllaM, YTO SABJSACTCA BAKHEUIIUM «TPOMHBIM KOHTPOJIEM)» B
HayKe.

[TonoOHas TpexypoBHEBasi paboTa MO3BOJIAET MOATOTOBUTH OYIyIIMX YUEHBIX
JaXke B paMKax MPOCTOM CelbCKOM 00111e00pa30oBaTeIbHON IKOJIBI.
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8. Kabanosa, JI.A., Kabanos, C.B. Hcnoavzosanue KOMIbIOMEPHO20 MOOETUPOBAHUSL HA
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V]IK.372.8
WCKYCCTBEHHDIN WHTEJUIEKT HA CJOYKBE IEJIATOTA:
KAK TEXHOJIOTUM YCUWIMBAIOT, A HE 3AMEHSIOT
MPEMOIABATEJIEN CIIO

Mupacosa Upuna Braoumuposna,
npenooasamenv I AIIOY Yumckuii koanedac cmamucmuku, uHhopmamuxu u
sbluucIumenbHou mexuuxu, 2. Yega. Pecnyoruka bawkopmocman

AnHotanusi. Cratba mocBsieHa poiau HMU-texnomoruét B Tpancdopmarmu
cpennero mpodeccuonadbHoro obpazoBanus (CIIO). Omposepras mud o 3aMeHe
npenojaBaTesieil alropuTMaMu, aBTOP MOKA3bIBAET, KaK MCKYCCTBEHHBIM MHTEJUICKT
CTAaHOBUTCS WX CTPATETMYECKUM COIO3HMKOM: aBTOMATH3UPYET PYyTHHHBIC 3ajauu
(mpoBepky paboOT, aganTaIMio MaTEpPHAJIOB), BBISBISET MPOOETHl B 3HAHUSAX U
NEepCOHAIN3UPYET 00yUEHUE.

KiroueBble cj10Ba: MCKYCCTBEHHBIN WHTEIUIEKT, U(poBas TpaHchopmaius,
nepcoHanu3anus OOy4deHUs, aJalTUBHBIE TEXHOJIOTMH, WHTEPAKTUBHBIE METOJIbI,
[e1aroruKa.

B snoxy mu@poBoil TpaHCpopManuu 4HacTO 3BydYaT TPEBOXKHBIE IMPOTHO3BI:
«MckyccTBenHbIil unTeIuiekT (nanee — M) 3amenut yuureneity, «Po6otsr otOepyT
paboty y mpenoaasareneii». OHaKO pealbHOCTh OKa3bIBAETCS KyJla UHTEPECHEE —
COBPEMEHHBIC TEXHOJOTHWH, BKJIOYAsl MCKYCCTBEHHBIM WHTEIJIEKT, CTAHOBSTCA
MOIIHBIMA COIO3HUKAMH [I€1aroroB CUCTEMBbI CPEIHEro Mpo(pecCUOHAIBHOIO
oOpa3zoBanusi. OHM HE BBITECHAIOT YEJIOBEKAa, a OCBOOOXIAIOT €ro OT PYTHHBI,
ITO3BOJISISL  COCPEAOTOUYUTHCS HA CaMOM IIEHHOM — WHAWBUIYAJIbHOM IOAXOIE K
CTyJIEHTaM M Pa3BUTHM UX NpodeccHoHaIbHOro mnoTeHmana. Mcropuyecku
npenonasaresnb CIIO BbIMOAHSAN TpU KiIHOYEBble (YHKLIMM: Tepenaya 3HaHWM,
KOHTpPOJIb YCBOEHHUA, (OopMUpOBaHUE MpaKkTUYECKUX HaBbIKOB. CoBpeMeHnHble NU-
MHCTPYMEHTHl OepyT Ha ce0s T1epBble JBE 3aJaud, I[03BOJISIS IENarory
COCPENOTOUYUTHCS HA TPETHEN — CAMOU YEJIOBEKOLICHTPUYHOM.

Uem Oosbllie TEXHOJOTMA B ayJUTOPUHM, TEM BaKHEE CTaHOBHUTCA
yenoBeueckuii (aktop. MM oOpabaTpiBaeT maHHBIC, HO TOJBKO IMPEINOaBaTellb
MOJKET: BIOXHOBHUTH Ha NMPO(PECCUOHAIBHOE Pa3BUTHE CTYAEHTA, IOMOYb IPEOJI0JIETh
KpU3UC €r0 MOTHMBALMM, II€peaTbh TOHKOCTHM MaCTEpPCTBA, KOTOPBIE HEBO3MOXKHO
aNrOPUTMU3UPOBATE.

PeiHOK Tpyaa mensieTcsi ObicTpee oOpaszoBaresibHbIX Mporpamm. Eme 5 et
Ha3aJl BBITYCKHUK KOJIJIE)Ka MOI PAacCUUTHIBATh Ha CTAOMJIBHYIO Kapbepy, OCBOUB
OJIHY crnenuanbHocTh. CerojHs paboromaTenu TpeOyrT MPUHIUIHAIBHO WHOTO —
CIIOCOOHOCTH aJalTHUPOBATHCS, MepeyyruBaThcsa U paboTtaTh B 1UdpoBoil cpene. U
ectu CIIO He TpaHcopMupyeTcs, OHO PHUCKYET TOTOBUThH CHEIUATUCTOB IS
BUEPALIHETO JTHS.

[Toatomy 65 % cerogusimuaux crygeHroB CIIO Oynyt paboraTh 1O
npodeccusiM, KOTOPBIX €Ile He CYIIECTBYET, B TOM-5 TpeOoBaHUU paboTOmaTENeH
BOIIN: IHU(poBas TPaMOTHOCTh, paboTa C AAHHBIMHU, KPOCC-(YHKIIMOHATHLHOCTH
[1,c.74].
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CoBpeMmeHHBIE CTyAeHTBI — ToKoJieHuss Z u Alpha — OykBajabHO
«3amporpaMMHUpOBaHbly Ha 1UppoBoi ¢opmaT BochpusTus uHbopmanuu. HMx
BHHMAaHHE paccessHO (KOHUEHTpHUpyeTcss Bcero Ha 8-12 munHyTt), a 79 % nyume
YCBaMWBAaIOT 3HAHUS YEpe3 BU3yaJbHblE 00pa3bl, a HE TEKCTOBBIE JICKIUHU. 31ECh Ha
OMOIIIb IIpenojasarento npuxogut HWMU: HelpoceTn aBTOMaTHYECKH JpOOAT
MaTepuag Ha MHKpoMoayniu C  uHporpadukoill, KOPOTKHUMH BHAECO U
MHTEPAKTUBHBIMUA BCTaBKaMH, a aJITOPUTMBI aJIaNTHPYIOT MOJIayy MOJ KOTHUTHBHbBIE
0COOEHHOCTH KaXI0W TPYIIIbI, MOJACTPAUBASICH MO TEMIT KaXKJI0TO CTYICHTA.

Hanpumep, minatdopmel Bpoae SberClass aHamu3upyroT BOBICYEHHOCTH B
peaJIbHOM BPEMEHM: €CIIM CTYAEHTHI «OTKIIOYAKOTCS», CUCTEMA MPEAIaracT CMEHUTh
dbopmar — 106aBUTH KBU3, MEM HJIM MUHU-KEIC. AJTOPUTMBI MPEBPAIAIOT CKYYHbIC
TECTBI B KBECTHI, IJI€ CJIOKHOCTb 3aJJaHU TUHAMUYECKU MEHSETCA B 3aBUCUMOCTH OT
nporpecca.

Ho rnaBnas uenHocts MM — B ocBoOOIeHUM meparora ot pyTuHbL. Iloka
HEHUpOCETh MPOBEPSET TECThl, TEHEPUPYET HATJIAIHBIE MaTepUalbl U OTCIIECKUBAET
Mporpecc, MpenoaaBaTesib MOXET COCPEAOTOUYUTHCS HAa CAMOM Ba)XKHOM — KHUBOM
B3aUMO/IEUCTBMU. BMECTO MOHOTOHHBIX OOBSCHEHHI y HEro MOSIBISETCS BpPEMs Ha
JTUCKyCCUH, pa30op OMMOOK M HACTABHUYECTBO. Tak TEXHOJOTMU HE 3aMEHSIOT
MeJarora, a yCUJIMBAIOT €r0 CUJIbHBIE CTOPOHBI: AIMIIATUIO, YMEHUE MOTHUBUPOBATH U
nepeaaBaTh NpodeccuoHaNbHbIe «JIai(Xakmw», KOTOPhIE HE 3AJI0KUIIL B alITOPUTM,
OcBoOoxnass mpenojaBaTens s, pa300opa CIOXKHBIX CIy4yaeB, MOTHBALIMOHHOU
paboThl, MHAUBUTyAJIbHBIX KOHCYJIbTALIUMA.

Hcrnonb30BaHNE HHTEPAKTUBHBIX METOJIOB — 3TO HE MPO «MOJHBIE TAJKETHD?, a
po CO37aHHE IKOCUCTEMBI, TJe HelpoceTh OepeT Ha ce0s pyTHHY, IPEnoaaBaTelb
(pokycupyercs Ha Pa3BUTUU YEJIOBEUECKOrO MOTEHLMala, a CTYAEHThl IMOIy4aroT
aKTyaJbHbIC HaBBIKH B afanTuBHOM Qopmare [3, c. 71].

Teopus — 5TO BaXXHO, HO NPAKTUKA yOEKIaeT Jiydlle JObIX cioB. B
KOJUIE/IKaX YK€ aKTUBHO BHEIPSIOTCA COBPEMEHHBIE TEXHOJOTHH, U PE3yJbTar
BIIEYATJISIET: OT TMOBBILIEHUS YCIIEBAEMOCTH JO CHWXKEHHUS Harpy3ku Ha
npenojasareneid. Pazoepém peanbHble NpUMEPHI UCNONb30BaHUs NomysipHbix WH-
MHCTPYMEHTOB U 1n(ppoBbIX miatdopm B CIIO.

DeepSeek: BUpTyanbHbII THIOTOP JIJIsI CTYJIGHTOB M TTIOMOIIIHUK JIJIsl TI€1aroros.
[IpenonaBarenu 3arpyxatot B DeepSeek cryaenueckue scce, pacuéTHbIe 3aJjaHUs 110
SKOHOMHKE WM TexHudeckne onvcanus. MM aHanm3upyeT TEKCThl Ha COOTBETCTBUE
KpUTEPHUSAM, BBIACISAET OIMUOKU U JAET MPEeaBAPUTEIbHYIO OLIEHKY. DTO SKOHOMUT 10
40% Bpemenu Ha mpoBepKy. [locne aBTomaTudeckoit mpoBepku padot DeepSeek He
OrpaHUYMBAETCS AHAIU30M, & CTAHOBUTCS MOJHOLEHHBIM MOMOIIHUKOM B CO3JIaHUU
y4eOHBIX MaTepuaioB. [loMMMO 3KOHOMHM BpeMEHM Ha MPOBEPKY 3aJaHuil, CUCTEMa
TEHEPUPYET: CLUEHApPHUM JIEJIOBBIX WP, BAPUAHTHI 3aJa4 JJI MNPAKTUKU, KOHCIEKTHI
JIeKITUH B pa3HbIX (popMartax (1151 BU3yaJiOB, ayUajIoB U KUHECTETUKOR).

Ha ypokax xumum wucnons3oBanue DeepSeek cozmaér AR-cueHapuun
(manpumep, «CUHTE3 aMMHUaKay), TJi€ CTYJEHThl CMEUIMBAIOT PEAareHThl B LIU(PPOBOM
npoctpancTtBe, a UM npenynpexmnaer o0 ommobkax. Takke CTyIAEHTHI HCHOJIB3YIOT
DeepSeek nins noaroroBku k onumnuaaam — MW mogdbupaet 3aganust Mo Ux ypoBHIO.
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He MeHee MHTEpeCHO HMCHOJIB30BAaHUE pecypca U Ha 3aHATHSIX 110 UCTOPHUU:
gyepe3 yaT-uHTepdeiic crymentsl «obmatorcs» ¢ Ilerpom I mmm Exarepunoit 11,
3aJ1aBasi BOIIPOCHI Ha OCHOBE JOKyMeHTOB. DeepSeek HaxonuT akTnueckue omuoOKu
U TpenjaraeT KoppekTHble AaHHble. M aBTOMaTHuecKku CTPYKTYPHUPYET COOBITHS
(manpumep, 3tansl BOB) ¢ Bu3yanu3anuen U KJIIFOY€BbIMH IUTATAMHU.

Eciu DeepSeek momoraer mpeBpaTuTh aOCTpaKTHBIE MOHSTHUS B HarJIsTHBIC
oOpa3pl, a OMacHbIE OMBITHI CJENaTh JOCTYNHBIMH, TO MHCTPYMEHTHI Bpoae Miro
NO3BOJIIIOT MO-HOBOMY OpraHu3oBaTh cam Ipouecc oOyuenus. Torma kaxk WU
OKUBJISIET MPOIJIOE, IPEBpaliasi Cyxue IaThl B YBIEKATEIbHBIN AUATIOr C 3MOXOU U
AKOHOMs TpenojaBatessiM 10 50% BpeMeHM Ha NMPOBEPKY padOT, UHTEPAKTHUBHBIE
JOCKH OTKpPBIBAIOT IMPOCTPAHCTBO MJII TBOPYECKOTO OCBOEHMsI Marepuana. Taxxke
w1aT(opMy MOKHO HCIIOJIB30BaTh JUIsl 3aIUTHl TPYHIIOBBIX MPOEKTOB — CTY/EHTHI
MOTYT OCTaBJIATh KOMMEHTapUM MPsSAMO Ha claiaax Apyr ApyTra, a MpenojaBaTellb
OLICHUBATh Pa0OTy B PEKUME PEATTBHOTO BPEMEHHU.

Heiipocetn Kandinsky OTKpBIBalOT COBEPIIIEHHO HOBBIE BO3MOXKHOCTU IS
BU3yaln3aluu ydyeOHoro Marepuana. OT TpynmoBOro B3aWMMOJECUCTBHUS MBI
MepexoauM K HHJIMBHIYyaJlbHOMY TBOPYECTBY — TaMm, TIjae Miro mnomoraer
opranu3oBath Tmporecc, Kandinsky HamonHseT ero KaueCTBEHHBIM BHU3YaJIbHBIM
coaepxkaHuem [2, c. 22].

Ha rymanurtapusix aucuumimHax Kandinsky oxxuBisieT yueOHbIN nponecc: Ha
JUTEpaType CTYAEHThl TE€HEPUPYIOT aJbTEPHATUBHBIE OOJOKKU ISl H3ydaeMbIX
IIPOU3BEIACHUI — HAIPUMEp, BU3yaIH3UupyroT «lIpecTtyrienue nu Haka3aHue» B CTHIIE
KuOepraHk, oO0CyXkdas, Kak CTWIb WUIIOCTPAllMM MEHSET BOCIHPHUITHE TEKCTA.
Oxonomucthl npumensitor Kandinsky nnst cozmanust mHdorpaduku: ot rpagukoB
CHpoca/lMpe/UIoKEeHUsT 10 KapUKaTyp, WIUIIOCTPUPYIOIIMX PBIHOYHBIE KPHU3UCHI —
HaTNpUMep, «OXKUBISIOT» runepuHdisnuio 1920-x B ['epManuu yepe3 CUMBOJIUYHBIC
00pa3sbl.

[IpuBenéHHple NpUMEpPHl HATISAHO JEMOHCTPUPYIOT, KaK COBPEMEHHBIE
uupposeie uHCTpyMeHTH — DeepSeek, Miro m Kandinsky — Ttpancdopmupyror
obpazoBarenbHbii mporiecc B CIIO, co3gaBas cuMOMO3 TEXHOJIOTUNA U TEAarOruKH.
DeepSeek BbICTymaer B podM HMHTEINIEKTYaJbHOTO AaccUCTEHTa, Oeps Ha cels
PYTHHHYIO MPOBEPKY pabOT M MEepCOHanu3upys o0ydeHue, Miro nmepeocMbICIUBaET
rpynmnoByto paboTy, nAenas e€ HHTepakTUBHOW u HarsimHoM, a Kandinsky
pacKpbIBaeT TBOPUECKUM MOTEHIMAN CTYJEHTOB, MEPEBOIsl a0CTPaKTHbIE KOHIIETIIUU
B sSipKu€ BU3yasibHbIe 00pa3bl. BMecTe 3TH TEXHOJIOTUN HE 3aMEHSIOT MPENoJaBaTes,
a YCUJIMBAIOT €ro pojb: OCBOOOXKJas BpeMs OT MEXaHH4YeCKoW padoThl, OHHU
MTO3BOJISIFOT COCPEJOTOUYUTHCS HA TJIABHOM — PA3BUTHH KPUTHYECKOTO MBILUICHHUS,
npo(ecCHOHANBHBIX HABBIKOB M TBOPUYECKOTrO MoaxoAa y cTylaeHToB. Lludposas
tpanchopmammsi CIIO mepecta€r ObITh aOCTPAKTHOW KOHIICTIIIMEH, CTAaHOBSCH
peanbHOM MPAKTUKOM, TJe TEXHOJOTHUU CIY>KaT KaTaln3aTOPOM MeAaroruyecKkoro
TBOPUYECTBA, a HE €ro 3aMeHOW. BHepeHne 3TUX UHCTPYMEHTOB — HE MPOCTO IIar B
Oynyiiee, a HEOOXOAMMOE YCIOBHE ISl MOATOTOBKM CHEIHMAIMCTOB, TOTOBBIX K
BbI30BaM COBPEMEHHOTO PbIHKA TPY/a.

bynymee CIIO 3akimrodaeTcs B TapMOHUYHOM COYETAHUHM MPOBEPEHHBIX
TPaJAULIMOHHBIX METOJOB M TMEPENOBbIX HU(PPOBBIX TEXHOJOTMH — UMEHHO TaKOM

159



0anaHC TI03BOJISIET TOTOBHUThH BBICOKOKBAIU(PUIIMPOBAHHBIX, MOTHBHPOBAHHBIX H
BOCTPEOOBAHHBIX CIHEHUAIUCTOB [IJII COBPEMEHHOW SKOHOMUKH. MHHOBalMOHHAs
TpaHchopmaris y4eOHOTO TPOIlecca CTAaHOBUTCSA CTPATETHUECKHM HAIpPaBJICHUEM
Pa3BUTHS CUCTEMBI MPOGECCHOHATBHOTO 00pa30BaHUs, U T€ KOJUIEIHKH, KOTOPBIC yKe
CErOJIHSI AaKTUBHO BHEAPAIOT MUGPOBBIE pELICHUS, 3aKIaJbIBAIOT MPOYHBIMA
GyHIaMEHT JIJIs1 YCTIEITHOTO Oy TyIIeTr0 CBOMX BBITTYCKHUKOB.
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MMPOBJIEMbBI IN®POBU3AIINU OBPA3SOBAHUSA
Mynnaeanamoe Uckanoap [unaposuu, cmyoenm epynnot 22 yKCK-1,
lloenazoe Koncmanumun IOpvesuuy, npenooasameins,
TAIIOY Yumckuii konnedic cmamucmuxu, UHGopmamuxu u
8bIYUCIUMENbHOU meXHUKY, 2. Y¢ha, Pecnybonuxa Bawxopmocman

AHHoTaumusi. B g1aHHOW cTarhe MBI 3aTpOHEM TeMy LH(POBU3AIUU
o0pa3oBaHus U €€ MPOoOIEeMbl: HEIOCTYITHOCTh K IU(PPOBBIM TEXHOJIOTHSIM, Ka4Y€CTBO
IU(POBBIX PECYPCOB, TEXHUYECKHUE MPOOIEMBI M IICUXOJIOTUYECKHUE TPOOIEMBI.

KiaroueBble cjoBa: 1udpoBu3aius, KylbTypa, MpOrpecc, MpoOsieMsl,
o0pa3oBaHUE, TEXHOJOTHH

TexHonornu B HalleM MHpE IIarHYJIM JaJIeKO BIEped W BHEAPWIINCH BO BCE
cdepsl KU3HEAEeATEILHOCTH denoBeka. [{udpoBusanms kocHynach Takux cdep Kak:
oOpa3oBaHue, MEIUIIMHA, HAyKa U BOCHHAS POMBIIIIJICHHOCTb.

B nmanHO¥ cTaTthe MBI 3aTpoHEeM TeMmy HUGPOBU3AIMKU OOpa30BaHUSI U €€
npoOnemsl. [{udpoBuzamus oOpazoBaHus — 3TO TPOLIECC MHTErpaluy LUQPPOBBIX
TEXHOJIOTUH BO BCE aCMEKThI 00pa30BaTeNLHOTO MPOIIECCca, HAYMHAS OT YIIPaBJICHUS
y4eOHBIMU 3aBEACHUSIMHM W 3aKaHYMBAs B3aMMOJACHCTBHEM YUYEHUKOB U YUHUTEICH.
OTO COBEpIIEHHO HMHOM TOAX0A K OOy4YeHHUIO, NPENOJaBaHUI0O U YIPABICHUIO
o0pa3oBaTeIbHBIMU YUPEIKICHUSIMU [2].

Ho Bce xe mudpoBuzanus oOpa3oBaHHS, HECMOTPS Ha CBOW OIPOMHBIM
MOTEHLMAJ, CTAJIKUBACTCS C PAIOM JOBOJIBHO CEPhE3HBIX MPOOIEM:

1.  HemoctynHoCTh K IUGPOBBIM TEXHOJIOTHSIM:
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1) Joctyn k TexHosnorusM. HepaBHbI TOCTYN K KOMIIbIOTEPAM, UHTEPHETY U
ApyruM HU(POBBIM pecypcam, 0COOCHHO B CEIbCKUX pailoHax M CpeAr MaTOMMYIIHX
CeMeH, CO3/1aeT 3HAUYNTEIBHBIA Pa3phiB B BOBMOXKHOCTAX 00pazoBaHus [4];

2) Hudposbie HaBBIKH. OTCYTCTBHE HEOOXOAMMBIX IHU(GPOBBHIX HABBIKOB Yy
yuuTeIe ¢ YYCHHKOB YCIOXKHSET J(PPEKTUBHOE HCIOIb30BaHNE IU(PPOBHIX
MHCTpyMEeHTOB. He Bce yMEWT TIpaMOTHO TIOJb30BaThCi COBPEMEHHBIMU
porpaMMaMu, pecypcaMu U miaTdopmami.

2. KauectBo 1ipoBBIX pecypcoB:

1) Henocrarok kauecTBEHHOTo KOHTeHTa. MHOTHE OHJIaliH — pecypChl YKACHO
pa3paboTaHbl U CoAEepKaT HETOUHYIO HH(popManuio [1];

2) IIpobneMa nmpoBepKU 10CTOBEPHOCTH MHGOpMaluu. B nHTEpHETE JOBOJIBHO
MHOTO HEJIOCTOBEPHOMN HWJIM JOXKHOW MH(OpMAIIMH, YTO MOXKET ITUIOXO OTPa3UThCA Ha
o0pa30BaTeIbHOM IPOLIECCE;

3) JoctynmHOocTh ajanTUpOBaHHBIX MarepuasioB. He Bcerma wumeroTcs
uudpoBble  pecypchl,  aJaNTHPOBAaHHbIE I y4YallUXC C  OCOOBIMH
00pa3oBaTeIbHBIMU MOTPEOHOCTIAMHU.

3. Texnuueckue npoOIeMbl:

1) Hanexuocts TexHosmoruii. COoum B paboTe HHTEpPHETA, MPOTPAMMHOIO
oOecrnieyeHust 1 000pyI0BaHUS MOTYT IPEPhIBaTh YUEOHBIN TPOLIECC;

2) KubepOe30nacHOCTh: CYIIECTBYIOT PUCKH KHOEpaTak M YTEYKH JaHHBIX.
OdeHnp BaxHO oOecreunBaTh OE30MACHOCTh LU(PPOBBIX PECYPCOB U MEPCOHAIBHBIX
JAHHBIX y4YallUuXcs;

3) CrouMocTth oOciyxuBaHusi U BHenpeHus: uudposuzarnuu. [udposuzanus
oOpa3zoBanus TpeOyeT 3HAYUTENIbHBIX (DUHAHCOBBIX BJIOKEHUH B 00OpYHOBaHUE,
nporpaMMHoe obecredeHre, 00yuyeHne nepcoHana i TEXHUUECKYIO OICPKKY.

4. Tlcuxomoruueckue mpooIeMbl:

1) Hudposas ycranocts. UpeaMepHOE UCIIOIB30BAaHUE HU(PPOBBIX TEXHOJIOTHIMA
MOXKET CKa3aTbCsl HETaTUBHO Ha 37J0POBbE YEJIOBEKA, BBI3bIBAsl YCTAJIOCTh, CHUKECHHE
KOHIIEHTPALIMX BHUMAHUS U T. 1.}

2) UHTepHeT — 3aBUCUMOCTb. PUCK pa3BUTHs 3aBUCHMOCTH OT TaJKETOB U
COLMAJIbHBIX CETEN Y YUECHHKOB;

3) IIpobnemsl c¢ aucuuruinHOW. OnnaitH-oOyueHue TpeOyer Oonbliei
JUCUUIUIMHBI OT yYallluXCsl, YeM TPAAUIIMOHHOE OOyUYEeHHE.

B 3akitoueHne, MOXXHO cKa3aTh, 4TO LU(pOBHU3aLUs 00pa30BaHUs HallpaBlieHA
Ha ToBbIIIeHWE J(PGEKTHBHOCTH © KadecTBa 00pa3oBaTeNbHOTO TIpoliecca,
paciMpeHust 10CTyIa K 00pa30BaHUIO U MOJATOTOBKY YUYEHUKOB K JKU3HH B IIU(PPOBOM
oOLIeCTBE, OIHAKO 3TOT IMPOILIECC COMPSKEH C PSIZIOM BBI30OBOB U MPOOJIEM pEIIeHUE
KOTOpOTO TpeOyeT KOMIUIEKCHOTO TIOAXO/Aa, BKIIOYAIOIIET0 WHBECTULIMU B
UHQPACTPYKTYpY, TOBBHINICHHE KBAUTM(PHUKAIMA Yy pPaOOTHUKOB O0pPa30BaTEIbHBIX
YUpEXKACHUM, pa3pabOTKy KaueCTBEHHBIX UU(PPOBBIX pPECypcoB M  CO3/IaHUE
MOJIJIEPKUBAIOIIEH 00pa30BaTEIbHOM CPEIbI.
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YK 37.018.48
HUPPOBU3ALIUSA HIKOJBHOI'O OBPA30BAHUA: POJIb
«KBAHTOPUYMOB», «TOYEK POCTA» U «IT-KYBOB» B
HAIIMOHAJIBHOM IMPOEKTE «ObPA3OBAHUE)
Mycwvipeanuna @apzana @apumosna,
Kaunouoam ouonocuueckux Hayk, ooyenm, I'AY {110 UPO PP,
2. Yoba, Pecnybnuxa bawxopmocman

AnHoranusi. CTaThs paccMaTpuBaeT NOpouecc HU(PPOBU3ALMU IIKOJIBHOTO
oOpa3oBaHMsI B KOHTEKCTE pealM3alMi HALMOHAJIBLHOIO IpoekTa «OO0pa3oBaHUEN.
OCHOBHOE BHHUMAaHHE YJEJIEHO CO3/IaHWI0 HWHHOBAIMOHHBIX 00pa30BaTEIbHBIX
IUIOIIAZ0K — JETCKUX TexHomapkoB «KBaHTOpmym», eHTpoB «Touka pocta»y u «IT-
Ky0», KOTOpblEé CHOCOOCTBYIOT MOJAEPHU3ALUU IIKOJIbHOW HHQPACTPYKTYpHI,
BHEJPEHUIO COBPEMEHHBIX METOJUK M OOECIEUEHUIO PABHBIX BO3MOXKHOCTEH ISt
YYAIMXCS W3 PA3HBIX PErMOHOB. OTH MHULMATUBBI HAIIPaBJICHbl HA IOJATOTOBKY
MOJIOJIEXKH K YCIIOBUSIM COBPEMEHHOTO HH(POPMAIMOHHOTO OOIIECTBa, Pa3BUTUE
U(PPOBBIX KOMIIETEHIIMHM U PAHHIOK POGOPUEHTALIHIO.

KiroueBble cioBa: 1udpoBusalvsi, HallMOHAIbHBINA MPoeKT «OOpazoBaHueE,
KBantopuym, Touka pocta, IT-kyO, coBpeMeHHbIE TEXHOJIOTMH, MH(PACTPYKTypa,
npoQopueHTalu.

Beeoenue. CoBpemeHHOE o0Opa3oBaHHME HAXOAUTCA Ha JTale aKTUBHOU
uudpoBu3alvi, OO0YCIOBJICHHOM CTPEMHUTENIBHBIM Pa3BUTUEM TEXHOJOTUM U UX
uHTerpanue Bo Bce cdepbl ku3HU. [{udpoBble TEXHONOTUM B MIKOJHHOM
00pa30BaHUU CTAHOBATCS KJIFOYEBBIM MHCTPYMEHTOM JIJIsl MOBBIIICHUS KadyecTBa U
s dexkTuBHOCTH  0Opa3oBaTEIBLHOrO  Ipoliecca,  oOecreurBasi  YCHCIIHYIO
COIMAJIM3AIMIO YYEHHKOB. B pamkax HammoHaiabHOro mnpoekta «OOpa3oBaHHE)
(peanmuzyercs ¢ 2018 roma) MoaepHU3UpYETCs UHPPACTPYKTypa MIKOJ, BHEIAPSIFOTCS
WHHOBAIMOHHBIE METOJUKH U (HOPMHUPYETCS CETh CHEIUATN3UPOBAHHBIX IIEHTPOB:
«KBantopuym», «Touka poctay u «IT-xky6» [2]. DTH MHUIIMATUBBEI HATPABJICHBI Ha
obecrieueHre PaBHOTO JIOCTyNMa K COBPEMEHHBIM 00pa30BaTEIbHBIM pecypcaM s
J€Te U3 pasHbIX peruoHOB Poccum.

Hanunonanbueiii  npoekT «OOpa3oBaHHMe» HampaBieH Ha MOJEPHHU3ALHUIO
cucteMbl 00pazoBanus B Poccun. OH BKIIFOYAET Y€ThIpE OCHOBHBIX HampaBiaeHus [1]:

1. OO6HoByeHHE colepKaHUsl 00pa30BaHUS — BHEAPEHHUE COBPEMEHHBIX
o0pa3oBaTeNbHBIX IPOTPAMM U METOMMVK.
2. Co3nanue coBpeMEHHOM MHGPACTPYKTyphl — OCHAILEHHE UIKOJ

BBICOKOTEXHOJIOTHYHBIM ~ OOOPYJOBaHMEM W  CO3JaHHME  CIICIUATM3UPOBAHHBIX
IIEHTPOB.
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3. [lonroroBka, mNepenoAroToBKa W  MNOBBILIEHHE  KBaJU(pUKALUU
IIETarOTMYECKUX KaIPOB.

4. Pa3BuTtne ynpaBneHUYECKMX MEXaHM3MOB: OINTHMM3AlMS IPOLIECCOB
yIpaBJieHHUs] 00pa30BaHUEM.

OgHUM M3 BaXXHEHIIMX 3JIEMEHTOB JAHHOIO IMPOEKTa CTAJ0 CO3JaHUE CETH
YHHUKaJIbHBIX 00pa30BaTENbHBIX LIEHTPOB — JIETCKUX TeXHOMapkoB «KBaHTOpmym»,
neHTpoB «Touka pocta» M 1EeHTpPoB uuppoBoro obpazoBanus «IT-kyO». OTH
IUIOIIAJIKU OOECIEUNBAIOT JIETAM U3 PA3IMYHBIX PErHMOHOB JIOCTYIl K IEPEJOBBIM
TEXHOJIOTHSIM U METOJIMKaM OOy4eHHs, CIIOCOOCTBYIOT paHHEN Npo(hecCUOHATbHOU
OpUEHTALIMU U PA3BUTHIO IUPPOBBIX KOMIETEHIIUH.

[konbHBIE «KBaHTOPUYMBD) NPEACTABIIAIOT COOOM HOBBIN (opmaT 00ydeHHUs,
COYCTAIOIINNA TPAJULIMOHHBIE YPOKM U JOIOJHHUTEIbHBIE KYypChl TEXHUYECKOTO U
Hay4YyHOTO TBOpYecTBa. B mepBoii nMosoBuHE JHS OHU (PYHKIIMOHUPYIOT KaK OOBIYHbBIE
KJIACCHI, @ BO BTOPOU — MPEBPALIAOTCA B IEHTPbI HHHOBAIIUH.

MoOunbnbie  «KBaHTOpUYyMBI» —  3TO  MOOWIBHBIE  JabopaTopuw,
000pyIOBaHHBIE COBPEMEHHBIMH TEXHOJIOTUSIMU, TAKUMHU KaK ILJIEMbl BUPTYaJIbHOU
pEAbHOCTH, 3D-npuHTEpHl U POOOTHI, o0ecnieynBalOT  JOCTyll K

BBICOKOKaYECTBEHHOMY OOpa30BaHMIO JaXe B OTHAJIEHHBIX YrojKax cTpaHbl. Mx
IJIaBHAsE MUCCHUSI — TIO3HAKOMUTBH JIETEH U3 CEIbCKUX TEPPUTOPUN U HEOOIBIINX
rOpOJIOB C MUPOM BBICOKHX TE€XHOJIOTHH.

[lenarornueckue  «KBaHTOpuMyMmBI»,  CO3MaHHBIE  Ha  0aze  BY30B,
OPUEHTHPOBAHbl HAa TMOBBINICHUE KBaTUUKAIMK TMpernojaBareneii B cdepe
€CTECTBEHHBIX HAyK M TEXHOJOrMid. OHM MOMOTrarmT YUYHUTENAM JIy4dlle MOHUMATh
COBpPEMEHHBIC TEHJICHIIMA B HAyKe M TEXHHUKE, 4YTOOBl S(PPEKTUBHO BHEAPATH
1 pOBBIE HHCTPYMEHTHI B YUEOHBIN TIpoIIecC.

Hentprr «Touka pocTa» co3at0TCS MPEUMYILIECTBEHHO B CEIBCKUX IIKOJAX U
MajJblX ToOpojax B paMkax (denepanbHoro mnpoekta «CoBpeMEHHas IIKOJa.
OcHoBHast 3amaya «Touyku pocTay — 00€CHEUUTh IIKOJBHUKOB HEOOXOIUMBIMU
YCIOBHSIMU ~ JUII  KA4eCTBEHHOTO  OCBOEHHS  €CTECTBEHHO-HAyYHBIX U
TEXHOJIOTUYECKUX TpeaMeToB. OCHalEHHbIE COBPEMEHHBIM O0OpYJIOBaHUEM IS
MPAKTUYECKUX 3aHITUH MO (U3UKE, XMMUU U OUOJIOTUU, OHM MOMOTaloT YUYCHHKaM
pa3BUBaTh MPUKJIAIHBIC HABBIKU U YTIyOJIEHHO U3ydaTh YUE€OHBIC AUCITUTIIIUHBI.

['maBHOM Muccuedl UEeHTpoB HHU(ppoBoro oOpazoBanus «IT-kyO» sBisieTcs
POJBIKEHNE TU(POBBIX TEXHOJOTHUH cpeau MoJoaéxku. [Iporpammbl BKIHOYAIOT
M3y4YeHUE TOMYJSIPHBIX s3BIKOB mporpammupoBanusi (Python, Pascal, Java),
CUCTEMHOE aJIMUHUCTPUpPOBAHWE, pa3pabOTKy MOOWIBHBIX MPWIOKEHUNH U
knbepOe3onacHOCTh. biaromaps TakuMm HWHHUIIMATHBAM, MOJIOJABIC JIIOAW TMOTY4YaroT
BO3MOXXHOCTH PaHO ONPEACIUTHCS ¢ OymyIieit mpodeccueit u pa3BUTh HEOOXOUMbBIC
kommeTeHun B cepe IT.

Ha cerogusitinuii nenp Ha teppuropun Poccun dynkumnonupyer 135 nerckux
texHonapkoB «KBantopuym» B 80 cyObektax denepauun. B PecmyOnuke
BbamkopToctan ¢ 2019 no 2024 roasl ObUIO OTKPHITO 6 TexHOMapKOB « KBaHTOpHYyMY,
738 nentpoB «Touka poctay, 11 nentpoB «IT-kyO» U 3aKyIIeHO JBa MOOUJIBHBIX
TexHomapka. B ol0mieil cinoxHoctd, 689 00pa3oBaTeIbHBIX YUpPEXKACHUN ObUIN
OCHAIIEHbI HEOOXOUMBIM 000pyA0BaHUEM I HUGPOBON 00pa30BaTEIBLHON CPEIb
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[5]. Kaxnpiii «KBaHTOpHYM» CHENUamuM3UpPyeTCsl Ha ONPENEIIEHHBIX HANPABICHUSX,
COOTBETCTBYIOIIMX KIIOUEBBIM OTPACISAM SIKOHOMHUKH PETHOHA.

B nerckom texnomapke «KBantopuym bamkoproctana» (r. Yda) padoraroT
CICAYIOIIME HaIpaBlICHHS (KBaHTYMbl): aBTOKBAaHTYM (pa3paboTKa OeCIHMIIOTHBIX
TPAHCIIOPTHBIX CPEJACTB); MPOMPOOOKBAHTYM (M3yUEHHE MEPEIOBBIX TEXHOJIOTUN B
00JIaCTH 3JIEKTPOHUKH, MEXATPOHUKH U MPOTrpaMMHUPOBAHMS, KOHCTPYUPOBAHHE U
porpaMmmupoBanue po0oToB); IT-kBaHTYM (M3y4eHHUE OCHOB IMPOrPAMMHUPOBAHUS U
BeO-IIPOrpaMMHUPOBAHUS JUISt CO3JIaHUs CalTOB, MHUKPORJIEKTPOHHUKA);
IPOM/IM3aHKBAHTYM (KM3yueHue OCHOB 3D-mopaenupoBaHUsi, MPOTOTUIUPOBAHMS,
OCBOCHHME HABBIKOB CO3JaHHUsl 3CKM30B M MakeToB); VR/AR kBanTyMm (u3yudeHue
COBPEMEHHBIX YCTPOWCTB MW MpPOrpaMMm ISl BUPTYyaJdbHOM U JONOJHEHHOU
peaqbHOCTH, CO3/IaHhe COOCTBEHHBIX BUPTyalibHBIX MUpPOB); Hi-tech nex (pabora Ha
BBICOKOTEXHOJIOTHYHOM 000py10BaHuu) [3].

Herckuit texHomapk «KBanTtopumym» B biaroBemeHncke pa3MmecTuics Ha
mnomaau 800 M2 OH cosman Ha Gasze ropoiackoro IleHTpa JETCKOro TBOPUYECTBA B
naptHépctBe ¢ AO «Bepronérel Poccunm» u @oHIOM HOBBIX (QOpPM pa3BUTHUSA
oOpazoBanus. Jletn or 6 n0 18 jieT B TEXHONMApKe OCBAMBAIOT MPOMBINIJICHHBIC
TEXHOJIOTUH, WHKEHEPHOE MPOTOTUIUPOBAHME, JIA3€pHbBIE W  AJJUTHUBHbBIC
TEXHOJIOTUH, H3y4YalOT MaTepualbl HAa MHUKpPO- W HAHOYPOBHSX, 3aHUMAIOTCA
MOJICIMPOBAHUEM U PEIICHHWEM pEalbHbIX MPOU3BOJICTBEHHBIX 337ad B 00JacTH
HedTEeXUMUU 101 pyKoBoicTBOM criennanuctoB CUBYPa.

Kpome storo, Ha 0a3ze neTckoro TexHomapka OTKpbIT «l'opoa mpodeccuii»,
cocTOsIMKA W3 TpEX HampaBieHUl: « CTpOUTENBCTBO 3aBojaa», «Jlaboparopus» u
«3eneHas 30Ha», A€ €T Y3HAIOT BCE O NPHUHIMIAX U OCHOBAX CTPOMTEILCTBA
pealIbHBIX MTPOU3BOJCTB, MPOOYIOT ceOs B POJIM XUMHUKA UITH 3KOJIOTa, U3y4aloT CPeIy
oOuTaHUs KUBOTHBIX, 3aHeCeHHbIX B KpacHyro kuury. Takxke B «KBanTopmyme»
pa3MeIlleH «My3eld HayKW», JKCIIOHAThl KOTOPOTO MO3BOJSIOT OCBOUTH IPOILIECC
COPTUPOBKHU IJIACTUKA JUIsl JalibHEWIIEH nepepadoTKu, a TakkKe B UIPOBOM (opme
OOBSACHSIIOT IPUPOAY Pa3HbIX MPUPOJHBIX sBIeHUH. «KBaHTO/Ia0» BKIIOUaeT B cels
TaKH€ HalpaBlieHUs, KaK XaWTeK-leX, Xeau(a’po)KBAaHTYM, pPOOOKBAHTYM,
BUPTYaJIbHAs U JOINOJHEHHas peajbHOCTb, MPOMBILUICHHBIA AW3aliH, T€OKBaHTYM,
IT-xBaHTYyM # KOBOPKMHI-30HY JJISI COBMECTHOM THPOEKTHOM JESTEIBHOCTH.
Hampumep,  xalTek-leX  OCHAIIEH  COBPEMEHHBIM  BBICOKOTEXHOJOTUYHBIM
obopynoBanueM: 3D-mpuntepamu, crankamu c UIIY, nazepHbIMH, MasUIbHBIMU
craHuussMu W T.0. llIkoapHUKH, KOTOpbIE TMOCEHIalOT  Xeau(a’po)KBAHTYM
3aHUMAIOTCS ~ KOHCTPYMpPOBaHMEM  OECHWJIOTHBIX  JIETaTelIbHBIX  ammapaTos,
POrpaMMHPOBAHUEM MHUKPOKOHTPOJUIEPOB, JETHOM HSKCIUTyaTallueld OeCTMIOTHBIX
ABHUALIMOHHBIX CHCTEM.

B ropone Hedrexkamcke Ha 6a3e nuies Ne 1 B pamkax (emepaibHOTO IPOeKTa
«CoBpemMeHHasi 1IKOJa» HalMOHAJIBHOrO TmpoekTa «OO0pa3oBaHHE»  OTKPHIT
TexHonapk «KBaHTOpruym». 37€Ch 00yU4aroTCsl HE TOJBKO JIMIIEUCTHI, HO U y4dalluecs
APYrMX WIKOJ TOopoJa MO WIECTH JONOJHUTEIBHBIM  0OIepa3BUBAOILIUM
nporpammam: «Pobotorexnuka Jlero»; «PobGoToTexHuka (IporpaMMHUPOBAHUE)Y,
«OnumnuanHoe mnporpammupoBanue»; «3-D MopenupoBanuey; «KommnbproTepHas
rpaguka»; «l'eo u a’pokBaHTym». Takue NPaKTUKU [MOMOTAIOT YYAIIUMCS
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yrayOJIeHHO  M3y4aTh MPEIMEThl  €CTECTBEHHO-HAyYyHOM M TEXHOJOTMYECKON
HAMPaBJICHHOCTH U MOATOTOBUTHCS K YYACTHUIO B OJIMMITUA/IaX U KOHKypcax [4].

B 2023 roxy B bamkupckoM rocyjapCTBEHHOM NEJArOrH4eCKOM YHUBEPCUTETE
cozman Ilemarornueckuit KBantopuym umenu B.A. CamoBruuero. OcHOBHas Iiejib
HOBOTO 00pa3oBaTENbLHOTO IPOCTPAHCTBA — IMIOBBIINICHUE KadyeCcTBa IMOATOTOBKH
OyIymux YYUTENIeH MyTeM MOJCPHHU3AINH MaTepHATbHO-TEXHUYECKON 0asbl BYy3a,
BHEJIPEHUSI TIEPEIOBBIX METOJWK M TEXHOJIOTHH, MOBBIMICHWE KBATH(PHUKAIIUU YKE
paboTaIIMX MEaroroB Yyepe3 CrIelUalTu3upOBaHHbIE MPOTrpaMMbl IEPENOATOTOBKH
U MacTep-KIacchl, MpoBe/ieHne MPoGOPUEHTAIIMOHHON paboThl CpeiH MIKOJIbHUKOB C
1enblo (OPMUPOBAHUS UHTEpPECA K MEIarorn4ecKuM MpoeccusiM U MOCIETyIOEro
MOCTYIUICHUS B egarorndyeckue By3sl [10].

MoOusibHbIE TEXHOMAPKH AaKTUBHO BHEAPSIOT IMEPEJOBbIE TEXHOJOTHMH B
yAanéHHbIE paliOHBI pecnyONuKu, oOecreurBas KadyeCTBEHHOE O0pa3oBaHUE JaKe
TaM, IJ€ paHblIe OHO ObUIO TPYAHOMOCTYNHBIM. 3a nepuon ¢ 2020 mo 2023 rojas! B
paMkax QeaepaibHON MporpamMMmbl «Ycmex Kaxaoro peOEHka» uepe3 MOOUIIbHBIC
TeXHONapku mnpouuio oOydeHue Oosee 2000 MIKOIBHUKOB W3  Pa3HbBIX
MYHHITUITATBHBIX 00pa3oBanuii bamkupuu [6; 7].

K nmagany 2023-2024 ydeOHoro roja B PecnyOauke bamkopTocTaH co3aaHbI
73 IICHTpa  OOpa3oBaHMS  C€CTECTBEHHO-HAyYHOW M TEXHOJIOTHYECKOMH
HampaBieHHocTe «Touka pocta» B 0011€00pa30BaTENbHBIX OpPraHU3aLUsX,
pPACIONIOKEHHBIX B CEIIbCKOM MECTHOCTH U Malblx ropojgax [9]. Hosoe
o0opynoBaHue, (UPMEHHbIE JIOTOTHIIBI, OTPEMOHTHPOBAHHBIE KAaOWHETHI JAIOT
BO3MOKHOCTh HAYUYUTHCS IIKOJIbHHUKAaM, MPOKUBAIOIINM B CEIIbCKOH MECTHOCTH H
MaJbIX Tropojax, paboTaTh C COBPEMEHHBIMH TEXHOJIOTHSIMHU, CIIOCOOCTBYET
Pa3BUTHIO TBOPYECKOTO TMOTEHIIMANa IIKOJIHbHUKOB, OOECIEYMBACT IOBHIIICHUE
KBAIM(PUKALUA TIEJAroroB, WCIONB3YETCS MJisi TPOBENCHUS JTa0OpaTOPHBIX U
IIPAKTUYECKUX 3aHATHAN €CTECTBEHHO-HAYYHOU 51 TEXHOJIOTUYECKOU
HaIIpaBJIEHHOCTEM.

B Pecny6nuke bamkoproctan pabotator 9 1ueHtpoB «IT-xky6» (Ya,
Nmmm6ait, Ctepnuramak, Canapat u ap.). «IT-ky0» — 1ieHTp oOpa3oBaHus A€TEH 1Mo
nmporpaMmaM, HAaMpaBJICHHBIM Ha YCKOPEHHOE€ OCBOCHUE aKTyaJdbHBIX U
BOCTpEOOBAaHHBIX 3HAHWI, HABBIKOB M KOMIETEHUUH B chepe HHPOPMaLUOHHBIX
TexHoJorui. IIpoekt ¢opMHupyeT COBPEMEHHYIO 0O0pa30BaTEbHYIO SKOCUCTEMY,
oOBeUHSAIONIYI0O KOMMaHuu — JjuaepoB WT-ppiHKa, ONBITHBIX HACTAaBHUKOB U
HauyMHAOMMX pa3padoTurkoB otT 7 a0 18 mer [8]. LlenTpsl mpoBoasT oOydeHHE 110
TAaKUM HAMpaBlICHUSM, Kak TporpammupoBanne Ha Python um po6GotoB, paspaboTka
VR/AP-nipunoxenue, mporpaMmupoBanne Ha Java, KuOeprurrmeHa u pabota ¢
OOJBIITMMU TAaHHBIMHA, OCHOBBI aJITOPUTMUKH U JIOTUKH.

B 2023 roay mo MOmOJHUTEIBHBIM OO0IIe00pa3oBaTEIbHBIM MPOrpaMMaM Ha
6aze 1eHtpoB «IT-xky0» mnpouuim oOydeHue CBbIIIE 3 ThHICSY OOYyYaAOIIMXCS
pecniyonuku. Ha 6a3e nentpoB «IT-ky6» mpoBenensl 103 onumiiuaabl, XxakaToHa U
JPYTHE MEPOIPUSATHS, B KOTOPBIX MPUHSIN ydacThe cBbIle 10 ThIC YeIOBEK.

3axnouenue. VInTerpanusi mUQPPOBBIX TEXHOJOTHM B CHUCTEMY IIKOJIHHOTO
00pa3oBaHUsI CTAHOBUTCS BaXHBIM HWHCTPYMEHTOM JUISi TOATOTOBKH OYIyIINX
MOKOJICHUN K JKM3HU B YCJIOBUSIX MOCTOSIHHO MEHSIOIIErocss Mupa. MIHHOBaIlMOHHBIE
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moaxoAbl, pCaJIn3yCMbIC B paMKaxX HAallMOHAJIBbHBIX IIPOCKTOB, CO3AAI0T YCIOBHUA AJIA
FapMOHUYHOTO COYETAHHUS TPAJUIMOHHBIX METOJOB OOYyYEHHSI C HOBBIMHU
0o0pa3oBaTeIbHBIMU TPEHIaMU. BHeIpeHrne COBPEMEHHBIX TEXHOJIOTHUI CIOCOOCTBYET
MOBBIIICHUIO  YPOBHSI  3HAHWM, Pa3BUTUIO TBOPUYECKUX  CIIOCOOHOCTEH U
(hOpMHUPOBAHUIO BAXKHBIX MPO(HECCHOHATBHBIX HABBIKOB y IKOJBLHUKOB.
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YK 349.6
NMIIVIEMEHTALIUSA D9KOJIOT'MYECKOI'O 3BAKOHOJATEJBCTBA
B CTPAHAX EC: IPOBJIEMbI U NIEPCIIEKTUBbI
lawenyesa Enena Anexceesna, cmyoeum epynnot 22 I1/]-1,

pyKogooumensv: Axmemosa Anusa Pagasnesna, npenooasameis,
I'AIIOY YKCUBT, 2. Y¢a, Pecnybauxa bawkopmocman

AHHOTAUUSI: B CTaTh€ NOMYEPKUBAETCS, YTO Mpolecc pa3padOTKu
AKOJIOTMYECKOMN MOBECTKU JHs U noiauTuku EBpomneilickoro coro3a (EC) Bkitoyaer B
ce0s1 MHOTOYMCIIEHHbIE CYyOBEKThI, KOTOPhlE KOHKYPUPYIOT 32 0CO00€ BHUMAaHUE U
BIMSIHUE, a TaKXe 3alllMIIAI0T pa3IdyHble TOYKM 3peHuss U uHTepechl. He
MCKIIIOYAETCS MPU 3TOM BOJIEM3BSBIEHUE M MPOCTBIX rpaxkaaH. OTAeNbHbIE JIUIA
MOTYT HCIOJIb30BaTh OHJIAWH-WHUIIMATUBY €BPOMEHCKUX TpaxaaH, 4yTOObl MOJAATh
NETUIMIO NI PEHICHUS KOHKPETHBIX NpoOsieM. Takue WHUIMATHUBBI BKIIIOYAIOT
HNOJJEPXKKY Kak Oosnee aMOMLMO3HBIX, TaK U MEHEE CTPOTUX HSKOJOTHYECKHX
CTaHAapTOB.

KirueBble cj0Ba: 3KOJOrMYECKas IOJWTHKA, JUPEKTHUBBI, EBpornenckuit
Cotro3, EBpomnapiamenT, cyoCcHanapHOCTh, MPOMOPIIUOHATBEHOCTD.

3akoHOAaTEeNnbCTBO TocynapctB—wieHoB EC mpencraBisier coOoil cuctemy
HOPMATHUBHBIX aKTOB Ha MEPBUYHOM (JIOTOBOPHI) U HA BTOPUYHOM YPOBHSX (3aKOHBI
no KOHKpeTHbIM BompocaM). Opransl EC npuHMMaroT Tpu TuIa BTOPUYHOIO
3aKOHOAATENbCTBA. K MEpBOMY THITy OTHOCATCSI aKThl, MPUHSITHIE UCKIFOYUTEIBHO
Komuccueinr nnu comectno Coetom n EBponapnameHTOM, KOTrAa yCTaHABJIMBAKOT
npaBuia, KOTOpbIE TOCYyAapCTBa-ujeHbl JOJDKHBI €IUHOOOpPAa3HO BHEAPATH K
KOHKPETHO YCTaHOBJIEHHOMY CpOKY. BO-BTOpBIX, 4alle BCEro yCTaHaBIUBAKOTCS
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aupektuBbl, npuHATele CoBeroM u IlapnameHToM, TrIe npexycMaTpuUBarOTCA
ONpeeIeHHbIE 11U, TO3BOJISAIOIINE TOCYJapCTBAaM — YieHaM TMOKO MOJXOJUTh K UX
peanuzanuu. [lomoOHbIE TUPEKTUBBI yCTAHABIMBAIOT PAa3IMYHBIE CPOKH, KOTOPHIC
ONPENENSAIOTCA PA3IMYUSIMH B HAUMOHAIBHBIX OCOOCHHOCTSAX. Tak, Hampumep,
OOJIBIIMHCTBO 3aKOHOB O 3arPsA3HEHUU BO3/yXa SIBJSIIOTCS TUPEKTUBAMHU.

B-tpetpux, pemenus, npuHsaTeie CoBeToM (MHOrJa COBMECTHO C
[TapnamenTom) i Komuccuei, sBAsStoTCa 00s13aTENbHBIMU aKTAMH, TPEOYIOIMMU
OT OPraHOB BJACTH WJIM OTJEJIBHBIX JIUIl B TOCYJapcTBaX—wiIE€HaX JEHCTBOBATh WU
IOPEKPaTUTh YTO-IMOO JIeTaTh /WK HAJEIAIOIUMU UX ONpeeleHHbIMU npaBamMu. K
HOJOOHBIM aKTaM OTHOCSTCS TpeOOBaHUS K OTYETHOCTH M OOMEHY IaHHBIMU O
3arpsi3HEHUM  OKpy»Karoled cpeabl. Ormpenensis HaOOp HHCTPYMEHTOB IS
peaiu3allui CBOEHM SKOJIOIMYECKOM MOJIUTHKH, opraHbl EC TpagullMOHHO OTAAIOT
PEANIOYTEHHE KOMaH/IHO-aIMUHHCTPAaTUBHBIM METOJIAM. OnHOBpEMEHHO
PYKOBOJSIIIME OPTraHbl TAK)KE MPUOEraroT K HEKOTOPHIM PBIHOYHBIM MHCTPYMEHTAaM,
TaKMM KaK CUCTEMY OIpEAENICHHs KBOT Ha BBIOPOCHI 3arpsi3Hstomux BemecTB(ETS) ¢
LEIbI0 X COKpamieHud. He uckimrodaercs mpu 3TOM BOJIEU3BSABICHHUE M MPOCTHIX
rpaxaad. OTaenapHbIE JUIAa MOTYT UCIOJIb30BaTh OHJIANH-UHULIMATUBY €BPOMEUCKUX
rpakJaH, 4TOObl MOJATh NETUIUIO Ui PEIICHUs KOHKPETHBIX mpooOseM. Takue
MHULMAATHBBI BKIIOYAIOT MOJAEPKKY Kak 00jee aMOMIIMO3HBIX, TAK U MEHEE CTPOTUX
AKOJIOTUYECKUX CTAHIAPTOB.

[Ipy omnpeneneHMM KOHTYPOB  OKOJOTMYECKOM  NOJUTUKH  EBpOCcoro3
PYKOBOJICTBYETCSI HECKOJIBKUMH MPUHIUIIAMU, BKJIIOYas TPpeOOBAHUE «3arpsi3HUTEIND
IUIaTUTY (3arpsi3HUTENM OKPY>KaIoIIed cpenbl JAODKHBI HECTH OpeMsi pacxo/oB Ha
CMSITUEHHUE TOCIEACTBUM U OYHCTKY pPEe3yJIbTaTOB MOJOOHON AestenbHOCTH). OUeHb
BaXHBIM TPEACTABISAETCS MNPUHLIMI TPEJOCTOPOKHOCTH (OTCYTCTBHE TOJIHOM
HAyYHON YBEPEHHOCTH B pe3yJIbTaTax MpeANpPUHUMAEMON NEATEIbHOCTH HE JOJKHO
MCIIOJIb30BaThCA B KAaUE€CTBE MPUYMHBI JIJISI OTCPOUYKHA IKOHOMHUYECKH 3(()EKTUBHBIX
Mep MO MPEJOTBPALIECHUIO YXYAIICHUS COCTOSHMSI OKPY’)KAIOIIEW Cpenbl, KOorjaa
CYWIECTBYIOT MaJleilliie TMOAO3PEHUs] Ha YIrpo3bl CEPHbE3HBIX 3KOJOTHYECKHUX
nocnencteuii). Ocoboe MecTo 3aHMMalT TpeOOBaHUA CYOCHMAMAPHOCTU U
MPONMOPIMOHAIBHOCTH (KOT/la MOJUTHUYECKUE PEIICHUs JOKHBI MPUHUMATHCA Ha
CaMOM HH3KOM aJIMUHHUCTPATUBHOM YPOBHE, IOCKOJIbKY JCHCTBUS Ha YpOBHE
BJIAcTHBIX CTpykTyp EC He [OJKHBI NPOTHUBOPEYUTh HMHTEPECAM HACEJICHHUS).
3aKIOYUTENBHOE, HO HE M0 POJM, 3aHUMAET MPUHUMUII PACHPEIEICHUS YCHIHN
(rocynapcTBaM—4IEHaM YCTAaHABIMBAIOTCS Pa3IMYHbIE LEIM B CUJIYy BHYTPEHHHUX
JKOJOTMYECKUX M COLMAIBHO-3KOHOMUYECKHUX pa3auuuii). B 3TOM oOTHOIIEHUH
MPABUTENBCTBA OTAEIBHBIX TOCYIaPCTB CTPEMATCS MaKCUMAIIbHO JOOUTHCS i ceOs
npedepennuii, 3a0biBas 00 O0OmMMX MeIIX M 3agadaX. B 3ToMm cKka3bIBaeTcs
0COOEHHOCTh peanu3aluu noJuTukud B paMkax EC, korga y ero 4wieHOB MOSBISETCS
BO3MOXHOCTb MPOSIBUTh U3BECTHYIO CAMOCTOSITEIbHOCTb.

O06sacTh KOJOTMYECKON MOJIUTUKH, B KOTOPBIX C TEUEHHEM BPEMEHH CTOJb
3aMETeH YCIIeX, SIBJISIETCS KOHTPOJIb 3a 3arpsi3HEHHEM Bo3Ayxa U Boabl. ¥Ycumus EC
MOMOTJIM YCTPaHUTh WJIM COKpPaTUTh HCHoJIb30BaHue Oosee 200 BemecTs,
pa3pylaIMX CTpaTocPepHbI 030HOBBIN CI0M, HAOIIOJAIOTCS pa3InyHbIe (M 4acTo
3HAUUTENBHBIE) COKpAILEHUs JIPYTrUX BBIOPOCOB B arMmocdepy, BKIIOUas JTMOKCHIA
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Cepbl, OKCHUJOB a30Ta, aMMHaka, O€H30Jla, OKCHJA YTriepoja, CBUHIIA U PTYTH.
Opnako, HA 3TOM MO3UTHBHOM (POHE HMEIOTCS M HETAaTUBHBIC SBJICHUS, KOTJa
HEKOTOPBIE FOCYIapCTBA — WIEHBI IPEBBIIAIOT HALIMOHAJIBHBIE LIEJIEBBIE TTOKA3ATENH,
B PE3YJITATE YET0 MHOTUE YYBCTBUTEIBHBIE SKOCUCTEMBI HAXOIATCS MO YTPO30H.

Cucrema KOHTpOJIA 3a BOJHbIMU pecypcamu crtpaH EC, ocHOBaHHas Ha
IIPUHLNINE KOMIUIEKCHOTO MOHUTOPUHIA W yIPAaBJIEHUs BOJOPA3JIEIaMHU C aKIIECHTOM
Ha BOJOCOOpHBIE IJIOMIAN U PEUHbIe OacCEeWHbI, TOMOTJIA MOBBICUTH KAY€CTBO BOBI
32 CYET IIOJIHOBECHOrO0 HAONIOJCHHUS 3a YPOBHEM 3arpsi3HEHHS TOPOJCKUX,
IPOMBIIIJICHHBIX U CEJIbCKOXO35MCTBEHHBIX HMCTOYHHMKOB. KadyecTBO Topoackoro
BO3/lyXxa B OOJBIIMHCTBE €BPONEUCKUX CTPaH 3aMETHO YJIYyYIIWJIOCh, HO
KOHIICHTPALIMM TBEPJBIX YaCTUIl U NPU3EMHOTO 030HA OCTAIOTCA BBIIIE IMPEAENOB,
yctaHoBieHHbIX EC, 4TO TpHUBOJUT K SKOJOTHYECKOMY YIepOy, mpobdiieMaMm co
3I0POBBEM U  IPEKIAECBPEMEHHOM CMEPTH  3HAYUTEIBHOIO  4YHUClA  JIIOACH.
CnenuanucTbl OTMEYAKOT CIIMIIKOM PAa3UTENIbHOE OTJIMYHME B COOTBETCTBYIOIIMX
IIOKA3aTelsIX B pa3IMuHbIX cTpaHax EBpomneiickoro Corosa [2].

['oBOps O TMONOKEHUM JEN C COCTOSHHUEM BOJHBIX PECYPCOB, CIEAYET
OTMETUTh, 4YTO MHOTHME BOJOEMBI HE COOTBETCTBYIOT LEJIEBBIM ITOKA3aTEISIM
«XOPOIIET0 CTATyCa» C CYLIECTBEHHBIMH pAa3IMUYMsIMU MEXAY TIOCYIapCTBAMM-
YICHAaMH, a paclpeleseHue BOAbl M MOJEIH 3€MJIENOJIB30BAHKS B IIpeleax
BOJIOPA3JEJIOB YacCTO HE COOTBETCTBYIOT LIEJSIM, YCTAHOBIJICHHBIX PYKOBOISIIMMH
opranamu EC. BecpMma penbedHON npenactaBisieTcss o0as KapTUHaA, IpU KOTOPOH
HEOJHO3HAUHbIe pe3yibTaThl MHUIMATUB EC oueBHMIHBI B 00JIACTAX, CBSI3aHHBIX C
IpoLeccamMy 0 YIpaBiIeHUIO cOopa U NepepaboTKU OTXOJI0B, OMACHBIX XUMHUKATOB,
I'MO wu oTpunarejbHbIM BO3JICMCTBMEM Ha H3MEHEHHE kiauMarta. IloauTuhka mo
nepepaboTKe U TOBTOPHOMY HCIIOJIB30BAHMIO 3aMETHO COKpaTuiIa KOJWYECTBO
OTXOJIOB, OTHPABISEMBIX Ha CBAJKH, U CYUIECTBEHHO CHM3MWIa OOBEM OIACHBIX
BEILIECTB B DJIEKTPUUECKUX U JIEKTPOHHBIX TOBapax, PU 3TOM HEKOTOPHIE MPOAYKTHI
nepepadaThIBaAIOTCS 3HAUUTEIBHO 00Jiee HU3KUMHU TEMIIAMH, YEM JPYTHUeE, U B 00IIeH
KapTUHE MOKA3aTeJIEN COXPAHSAIOTCS 3HAUYUTEIbHbIC HAllMOHAJIbHBIE pa3inuns [1]. B
yacTHOCTH, 32% MyHUIUMIAJIBHBIX OTXOJOB mepepadathiBaeTcss no Bcemy EC, HO
HallMOHAJIbHBIE MOKA3aTEeNH NepepadoTku BapbupyroTcs ot 64 % B I'epmanuu 10 1 %
B Pympianu. Oxwupanock, k 2020 rogy, mo nmporHo3am pyKOBOISIIMX OPraHOB, YTO
BCE TOCYJIapCTBa JOCTUTHYT Mo KpaiHeil mepe 50% nepepabotku. Ceitvac, crycts 5
JeT, BJIacTd B bproccene pazoyapoBaHHO KOHCTAaTUPYIOT, 4TO PyMbIHHSA Jake He
npuoIM3mIach K mokasaresto B 10 %.

I'oBops 00 ycmexax Espomneiickoro Coto3a B 007acTH  TPOBEACHHUS
HKOJIOTMYECKOM MOJIMTUKHU, CIeAyeT 0OpaTUTh BHUMaHUE HA €€ MPOTUBOPEYUBOCTh U
CIIOXKHOCTh peanu3auuu. C OAHOW CTOPOHBI, MOXHO XapaKTEpHU30BaTh Kak
HOBaTOpcKyro mnoiauTuky EC OTHOCHUTENBHO XHMMHYECKMX BEIIECTB MO HX
pEerucTpauuy, OLEHKE, aBTOpU3alMd M MAapKUPOBKE, OCHOBAHHOW HA IPHUHIIUIE
IPEAOCTOPOKHOCTH W PACIIMPEHHOW OTBETCTBEHHOCTHM YacCTHOTO  CEKTOpa.
[TogoOHBIN OIX0I TEHEPUPYET OTPOMHOE KOJIMYECTBO JAHHBIX MO OLEHKE PUCKOB,
3aIlyCKaeT KOHTPOJIb U YCKOPEHHBIN MO3TANHBIM OTKAa3 OT TOKCUYHBIX XUMHUUYECKUX
BemecTB. [10100HBIE MEpBI TOMOTAIOT 3aIUTUTh OKPYKAIOILIYIO CPEly U COXPAaHUTh
oO1ecTBeHHOE 370poBbe. (OJHAKO 3aMHTEPECOBAHHBIE CTOPOHBI, MPEXKIE BCErO
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PYKOBOJICTBO MpENNpUsITHI U (UpPM, BbIpaKaeT OOECMOKOEHHOCTh IO TOBOJIY
aAMUHUCTPATUBHOTO U (PMHAHCOBOTO OPEMEHU CYIIECTBYIOIIEH CUCTEMBI.

CriennamucThl TaKKe MOAYCPKUBAIOT HAJUYHE «CIaboro 3BeHa» B 001acTH
peanuzaiuu 00IIeeBPONEHCKON IKOIOTHYECKOM MOJUTUKU. Peub uaeT o Tom, 4To B
OTHOLIEHUU ucnoJib3oBaHuss ['MO pe3ysbTaTUBHOCTh JNEHCTBUN SABISIETCS BEChMa
CIIOpHOM, TOCKOABKY H opranbl EC, u rocynapcrBa-djieHbl, MHOTOYHCJICHHBIC
(bUPMBI, TPYIIITBI TTOAIECPKKU U OTACIIBHBIC JTUIA BEIPAKAIOT COBEPIICHHO Pa3INIHbBIC
IIEHHOCTH W HUHTepechl. [lo100Has KapTUHA B COBOKYITHOCTH C KECTKUM IOJXOJ0M
BceMupHOI TOpProBoil opraHu3alvy, HaNpaBiIEHHbIX NpoTuB orpanudyeHuil EC B
naHHoM cdepe, momemanu cHOpMyJIMpPOBaTh YETKUM PETHMOHAIBHBIA MOAXOA K
BBIPAIIMBAHUIO M HCNOJIb30BaHUI0 ['MO B NHUINEBBIX NPOAYKTAX M KOpMax IJIs
KUBOTHBIX.

B 2014 rony EC nocraBui1 TOMOJHUTEIBHYIO 1[E1h IO COKPAILIEHUIO BEIOPOCOB
napHUKOBbIX ra3oB Ha 40 %, a taxxe 27% mO NPOU3BOACTBY BO300HOBIIIEMOM
SHEPrUM M TOBBILIEHUIO »HHeprocoepexenus kK 2030 romy. OtmeTruMm, 4YTO
00sbIMHCTBO WieHOB EC 130 BCEX CUIT MBITAIOTCS COKPATUTH BHIOPOCHI MMAPHUKOBBIX
ra3oB OT TPAHCHOPTAa M CEJIBCKOTO XO3fAKMCTBA, AK€ HECMOTPS HA TO, 4YTO B
NPEACTOSIIME TOAbl OHWM  CTAJKUBAIOTCS C  PACTylIMMU  MOTPEOHOCTIMHU
SHEProHOCUTENSIX. bpocaeTcs B riaza TOT (akT, mpu KOTOPOM HEKOTOphIE 00JacTH
nomutukn EC HaxomsTcss B CBOCOOpPa3HOM «3aMKHYTOM IIPOCTpaHCTBE». B
YacCTHOCTH, OOIIasi CeIbCKOXO03sAUCTBeHHAs mnonuThka EC eXerolHo BbI3bIBACT
MIKBAJILHYIO KPUTUKY M3-3a €€ BHICOKMX (DMHAHCOBBIX 3aTpaT, €KEroJIHbIX CyOCHIuii
KPYIIHBIM IIPOU3BOJAUTEIISIM, YTO OKAa3blBa€T OTPULATEIBHOE BO3JECUCTBUE Ha
MEXIYHapO/IHbIE TOBapHbBIC PHIHKU. KpUTHKM MOJOOHOTO OTHOIIEHHUS CO CTOPOHBI
pykoBozcTBa EC Taxke yTBEp:KIarOT, YTO IKOJIOTHIECKUE MPOOJIEMbl HEIOCTATOUHO
VHTETPUPOBAHBI B MOJIMTUKY PA3BUTHUS CEJIBCKOTO XO34MCTBA U arpapHbIX PaliOHOB B
LEITIOM.

Takum o0Opa3om, SKOJOTHYECKas IMOJIUTUKA, OcyllecTBiasiemas B ctpaHax EC,
3aCJTy>KUBAeT BHUMATEILHOTO MIPOUTEHUSI U 00OOIIEHHS KaK €€ MOJIOKUTEIIbHBIX, TaK
Y HETATUBHBIX KOMIIOHEHTOB.

Cnucox numepamypoi:
1. I'yce¢ A. A. Oxonocuueckas noaumuka Eeponetickoco cow3za 6 KoHmexkcme
Konyenyuu ycmotiuusozo pazeumus. Qbospesamenv-Observer. 2012., Ne 4, c. 88-100.
2. I'opbaués B. J[. Tenoenyuu pazeumus 3K0I02UHECKOU NOBECMKU 8 NOAUMUYECKOU
HCU3HU esponetickux 2ocyoapcms. Mnnosamuka u sxcnepmu3sa evinyck 1 (35), 2023.

YK 001.1
POJIb MATEMATHUKHU B COBPEMEHHOM OBHIECTBE
lloznazose Koncmanumun FOpvesuuy,
npenooasamens I'AIIOY Yumckuii konnedc cmamucmuku, UHGopmMamuxu
u svlyucaumenvHou mexuuxu, 2. Yga, Pecnyoniuxa bawxopmocman

AnHoTamusi. BospacTaromass posib pa3iMYHBIX HAIMpaBICHUN MaTeMaTHKH
OKa3bIBaeT BCE OOJIbIIIEe BIUSHUE HA COBPEMEHHOE OOIIIECTRO.
KuarwueBble ciioBa: MaremaTuka, coppemenHoe obmiecto, Kion lllennon
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B coBpeMeHHOM Mupe BCE OOJIBLIYIO POJb HAUYMHAET OKa3bIBaTh MAaTeMAaTHKa,
Jaxke B TeX 00JacTsX, Te, Ka3anoch Obl, €€ HeT, OHA €CTh, HanmpuMep, QUIOJIOTHS U
KpunTorpadus CBS3aHbI: 3Hasg Ha KaKOM S3bIKE€ HAMMCAHO M3HAYaJIbHOE COOOIICHHE
Jerye BBIACIUTh M3 MMHU(PPOTEKCTa HCXOAHOE COOOIICHHE, TaKXKE YToll MEXIY
aTOMaMHM MOJIEKYJIbI — TOXXE€ MaTeMaTHKa, BBIJACIUTh HEOOXOJUMBIE MOJIEKYJIbI H
MOHBI U3 CIEKTpa MAacCIEKTPOMETpa TOXKE MOMOraeT MaTeMAaTHKa, OMOJOTMYECKHE
MIPOLIECCHl MBICIUTEIBHON JEATEIbHOCTH YEJIOBEKAa CTaJIM OCHOBOWM JUISl CO3/IaHHUS
HEUpOCETEMN.

HelipocetTu — 93TO cucTeMa MBICIM YENOBEKa, CIPOEKTHUPOBAaHHAs B
KoMmnbloTepHbld Buj [1]. Heitpocetn sBnAOTCSI, MO CyTH, MaTeMaTUYECKON
BEPOSITHOCTHOM MOJIEIBI0 MBICIIUTENILHON NEATeIbHOCTH uelioBeka. Takxke, Kak u
’KUBBIC OPraHU3MbI, OHU MOTYT 00y4aThCsl.

B nporpammupoBanuu MaTeMaTrka He0OXoauMa, HalpuMep, AJIsl YIPOICHHUS:
€CJIM HY>KHO HaWTH Hapbl OJUHAKOBBIX YUCEN B HEIYCTOM MHOXECTBE HaTypalbHBIX
YKCEeN, MHOXECTBO COCTOUT U3 urcels oT 0 1o 1 mummapaa, caMoO MHOKECTBO MOYKET
uMeTh pasmep oT 1 go 1 Mumapna, Toraa OpoCThIM CpPaBHEHHEM Map YHUCEN
notpedyercs 1+ 108  omepaumii, TO ecTh CIOKHOCTH anropuT™Ma OYAET
kBagpatuuHas (To ectb 1 * 10% %1 x10° = 1 % 10'® | umaue rosops, cnoxHOCTH
anroputma O (n?) ), Torga Kak €ci¥ HE IIPOBEPATh MOBTOPHO T€ 3JIEMEHTBI
MHO’KECTBA, KOTOPBIE YXK€E ObLIM MPOBEPEHBI, TO BBIMJET 3HAYUTEILHO MEHbIIIE, BEb
IIEPBBIN 3JIEMEHT Mbl CPABHUBAEM CO BCEMH, BTOPOM 3JIEMEHT CPAaBHUBAEM CO BCEMH,
KpOME MEPBOro, TPETUI 3JIEMEHT CPAaBHUBAEM CO BCEMU, KPOME MEPBOTO U BTOPOIO U

2
n-—n )
T.J., CJIOKHOCTH anroputma Oynaet O ( —— ) , BelIb Mbl CPAaBHUBAEM IE€PBbI JIEMEHT

¢ n-1 anementamu (He OyneM ke CpaBHUBATH JIEMEHT ¢ cO0O0#), BTOPOH yke ¢ n-2
JIeMEHTaMu U T.JA., TO €cTh (n-1)+(n-2)+(n-3)+...+1, 3TO JErko MpoBepseTCS eCiu
MHO>XECTBO OYJIET COCTOSITh U3 6 DJIIEMEHTOB, TOT/Ia TIEPBBINA DJIEMEHT MbI MPOBEPSIEM

¢ 5 aemMeHTamMu, BTOpOii ¢ 4 u T.1., T.. 5+4+3+2+1 =15, no popmyne nmeem
62-6 _36-6 _ 30

=366 % _1s.
2 2 2

Takum 00pa3om, MaTeMaTHKa OMOIJIA YIPOCTUTh PadoTy.

MaTteMaTuyecKkue OLEHKH COPTHUPOBOK IMOMOTalOT OBICTpEe OTCOPTUPOBATH,
HaIllpuMep, NpU TPUBUAIBHOM COPTUPOBKE ITy3BIPHKOM, Mbl CPaBHHUBAEM KaXIbli
AJIEMEHT C KaXIbIM, IIPY MOJECPHU3ALIMU 3TOU COPTUPOBKE Mbl HEMHOI'O BBIMTPHIBAEM
B CKOPOCTH, TaKXe, KAaK €CJIM Mbl BO3BMEM COPTHUPOBKY CIMSHUEM, MBI SBHO
BBIMIPAEM B CKOPOCTH II0 CPaBHEHMIO C IIy3bIpbKOBOW. MareMaruka I03BOJIAET
IIOHATH B KAKOM CJIy4ae JIy4llle UCIOJIb30BaTh Ty WU UHYIO COPTUPOBKY.

Taxke MaTeMaThKa IOMOTaeT U B MHKEHEPHOH JEATEIBHOCTH, KOT1a U3BECTEH
YTOJI 1 OCHOBAaHHUE KPBIIIN U HY>KHO BBIICHUTB pa3mep Opyca.

B mnoucke HewcnpaBHOCTEW, HarpuMep, OWHAPHBIM MOMCK TMOMOTAaeT HalTH
HEHCIIPABHOCTh B JJIEKTPUYECKOW CXEME€, [JaHHbIH METOJ B CXEMOTEXHHUKE
Ha3bIBAETCS METOJIOM CpeAaHed TOuku [2], a B Teopud HUHGPOPMAIUU STOT METOJ
uMmeeT HazBaHue - meTo]l lllennona-®ono. OH 3 dexTrBeH B Moienu OeNoro giuka,
KOrJla HaM HM3BECTHBI MTapaMETPbl, YTO JOJKHBI CIEAOBATh NAJIEE B AJIEKTPUUYECKOU
uenu. Hampumep, nmpu MmocinenoBaTeNbHO MOAKIIOYEHHBIX PE3UCTOPAX MBI MOKEM
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3HaTh KaK OyJeT MEHSThCS AJIEKTPUUYECKUN TOK MOCIEe KaKIOro Pe3rcTopa, a 3Has
Kod(PUITMEHT paccemBaHWs, MBI MOXKEM CKa3aTh O IMOTEPSIX HampspKeHws. Meton
CpeIHEeH TOUYKH OepeT CepeMHy IJICKTPUUECCKOUW 1M W CMOTPUT TOKA3aTeIu TaM,
€CJIM TIOKa3aTeIu HE BEpHBI, 3HAUUT cOOM B pabOTe paHbIlle U HYKHO YK€ JICBBIM
OTPE30K JICJIUTH IOIOJIaM, €CIIA BCE XOPOIIO, TO AENAT MPABBIA OTPE30K U CMOTPSAT B
HEM, J1aliee TOBTOPSIIOT YK€ C HOBBIM OTPE3KOM. DTOT METOJ] O3BOJISIET 3HAUYUTEIHHO
YCKOPUTh TNPOBEPKY JJIEKTPHUUYECKUX CXEM IO CPABHEHUIO C IMO3JIEMEHTHOU
npoBepkoi. CpenHee YMCIO DJIEMEHTOB, TIJ€ MOXET OKa3aThCid HEUCIPABHBIN
m2+(N-m)?

v i
9JIECMCHTOB, M — KOJIMYCCTBO 3JICMCHTOB C OAHOU U3 CTOPOH, T.C. HA JAPYI'OU CTOPOHC
nmeeM N-m 3J1€EMEHTOB.

Paznmunbie mpuOImKeHs Tar0T TPUOTU3UTEIbHBIE (OPMYIIBI U3MEHEHUS. ITO
MOJIE3HO i TMPOTHO3UPOBAHUA M3MEHEHUs 4YHuclia 0co0ed  ompeaesi€HHOM
MOMYJISIUMU HA TMOCIEAYIOIIHUE TOJbl, YTO 3HAYUTEIBHO VYIPOLIAET NOHUMAHUE
OmoJioraMu U apxeoJioraMy U3MEHEHHS pa3HO00pa3us BUAOB Ha TUIaHETE.

MaremaThka OKa3bIBAET BIIUSIHHE HA BCE OTPACIM COBPEMEHHOW XH3HU M
MOHUMAaHHE MaTEMAaTHKU 3HAYUTEILHO YMPOIaeT paboTy COBPEMEHHBIX JIOJICH. A
JIaBaTh IOHUMAHUE POJIA MATEMATUKU HYKHO YK€ CO IIKOJIBI.

Cnucok rumepamypeol:
1. Tarig Rashid. Make your own neural network. -M. :CreateSpace Independent
Publishing Platform, 2016. -222 c.
2. buicmpuykuu H.I1., Bonocnos A.Il., Boponos b.C., [luonmkosckas A.®D., Kamanun

K.C. Texnonocuss pemonma 21eKmpoHHbIX uzmepumensvuulx npuoopos. -M.: Suepeus, 1980.
-240 c.

AJIIEMEHT BBIYHUCIACTCA MO Qopmylie n = , Tne N — olmiee KOJIM4ecTBO

YK 372
AKTYAJIBHBIE BOITPOCBI COBPEMEHHOI'O MATEMATHUYECKOTI'O
OBPA30OBAHMUS B XXI BEKE B LIKOJIE
Pomanosa Ceemnana Anamonvesna,
yuumenv mamemamuxu MBOY COILI Ne 1 c. Henuno um. becyennoeo B.H.,
Henunckuii pation, Pecnyonuxa bawkopmocman

AnHOTamusi. B crarbe paccMOTpeHbl pemieHus MpoOJjeM, CBSI3aHHBIX C
M3MEHEHUSIMU MTOAXO0/I0B K O0YUYEHHUIO MaTeMaTHKE.

KiaroueBble cioBa: MaremMaTHueckass KOMIIETEHTHOCTb, WHTEPAKTUBHbIE
TE€XHOJIOTUU, KPUTUYECKOE MbIlIeHUE, [[po6iieMHO-0pUeHTUPOBAHHOE O0yUeHHE

MateMaTuka urpaer KJIr4eByIO poJib B 00pa30BaTEIbHONW CUCTEME U SIBIISIETCS
OCHOBOM MHOTHX Hay4YHbIX U IpakTudyeckux obsacrei. B XXI Bexe Maremarnueckoe
o0pa3oBaHME CTAJIKHUBAETCS C HOBBIMU BBI30BAMHU M HM3MEHEHUSMH B OOILECTBE.
Pa3Butne TexHonoruii, n3MeHeHUe TpeOOBaHMI K 00pa30BaTENbHBIM CTaHIAPTAM U
MOTPEeOHOCTH B (POPMUPOBAHUHN KPUTUIECKOTO MBITIUICHUS Y YUAIIUXCS CTABST TIEPe]T
IKOJIAaMU  Psii aKTyallbHbIX BompocoB [1; 2]. B pmaHHOM cTaThe paccMOTpUM
BaXKHeHIIne npoOjJeMbl COBPEMEHHOTO MaTEeMaTHYeCKOro 00pa30BaHUSA, KOTOPHIE
TpeOyIOT BHUMAHUSI ¥ HAYYHOTO OCMBICIICHUSI.

1. H3mernenue nooxo008 k 006yueruo mamemamuxe
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C nepexo1oM K HOBBIM 00pa30BaTeNIbHbIM CTAaHAAPTAM U3MEHUIUCH MOJIXOIbI
K 00y4YeHHI0 mMateMmaThke. TpaJulUrOHHBIE METOIbl, OCHOBAaHHBIE HAa 3allOMHUHAHHUU
(GopMyI U aNrOPUTMOB, YCTYIMAIOT MECTO 0oJiee MPAKTUYECKUM U KOHIIETITYaIbHBIM
metonukaMm. OJHOM W3 TPUYUH OSTOrO SBISETCS HEOOXOIWMOCTh MOATOTOBKU
yYallUXCs K PELICHHUIO PEAbHBIX 3aJad — 3a7a4, KOTOpblE TPEOYIOT HE TOJIBKO
3HAaHUU, HO ¥ CIIOCOOHOCTH K KPUTUYECKOMY MBIIUICHHUIO [3].

1.1. TIpo6ieMHO-OpUEHTUPOBAHHOE O0yUCHUE

[IpoOaeMHO-OPUEHTUPOBAHHOE OOYYEHHE CTal0 BAaXKHBIM IMOAXOJAOM B
COBPEMEHHBIX IIKOJIaX. DTOT METOJl BKJIIOYAET B €e0s MCIOJb30BaHUE peajbHBIX
3a/lay, KOTOpbIE€ CTUMYJIUPYIOT Y4YallUXCA K TOUCKY PEIICHUH. YYUTeNs MOryT
NPUBJIEKATh IPUMEPHI U3 KU3HU, YTOOBI MOKa3aTh, KAK MaTeMaTHKa UCIOJIb3YeTCs B
paznuyHbIX chepax, TAKUX KaK YKOHOMHUKA, HHKEHEPHS U IKOJIOTHS.

Hanpumep, mpu oOBSCHEHUHM TeM OOBIKHOBEHHBIE JpOOHM HCIOJb30BaHUE
JOJIbKM  (KyCOYKHM) TmuUUbl. B TeMe mnpsiMas mNOpONOPUUMOHAIBHOCTE MOKHO
HCIIOJIb30BaTh BPEMsI M CKOPOCTh MEpPEBHKEHUS peOeHKa OT JIoMa [0 IIKOJbl. B
JAHHOM TpUMepe pedsiTa caMu JENIaloT BBIBOJ O HOBBIX MOHATHUSAX M CAMOE Ba)KHOE
HE MIPOCTO 3ay4YHBAIOT JaHHBIE ONPEIEIEHUs, a TOHUMAIOT CMBICI TEPMHUHOB.

1.2. IHTEpaKTUBHBIE TEXHOJIOTUN

CoBpeMEHHbIE TEXHOJOTUH TO3BOJISIIOT NMPUMEHSTh WHTEPAKTUBHBIE METOIbI
oOyuenus. Mcnosib30BaHUE KOMITBIOTEPHBIX MPOrPAMM, MOOUJIBHBIX MPUIOKEHUN U
OHJIalH-TIIaTGOPM 3HAUUTEIBHO YBEJIMYMBAET HHTEPEC YyYallUXCsl K IpPEeIMETY.
Cucrema oOyudeHHUsi CTaHOBHUTCS Oosiee TMOKOW, YTO MO3BOJIAET JETSIM H3ydaTh
MaTepuai B yA00HOM JUIsl HUX TEMIIE.

2. Bruanue mexunonoauti na oopazosanue

Pa3BuTHe TEXHOJNOTMH OKa3bIBa€T 3HAYUTENIbHOE BIMSHHE HAa METObI
npernoaaBaHuss ~ Marematuku. OOpa3oBaTelbHbIE  TEXHOJIOTHMH, TakKuWe  Kak
AJIEKTPOHHBIE YUCOHHUKH, BUACOICKIIUN U HHTEPHET-KYPChI, CTAHOBSITCS TOCTYITHBIMH
JUISl ITUPOKOTO Kpyra ydamuxcs [4].

2.1. BO3MOXHOCTH TMCTaHIMOHHOTO O0y4YEHHUS

JluctaHMOHHOE 00yUYEHUE OTKPHLJIO HOBBIE TOPU3OHTHI JIJIsl IPENnojaBaTenei u
IIKOJIBHUKOB. Yyaliecss MOryT o0ydatbes B Jit00O€ BpeMsl U B JIIFOOOM MecCTe, YTO
OCOOCHHO Ba)KHO B YCJIOBHUSIX IJI00AJIBHBIX BBI30BOB, Takux kak nanaemuss COVID-
19. OpHako Bompoc O KauecTBe OOpa30BaHMA M NPHUBJICUYECHUM IIKOJbHUKOB B
IpoLECcCe TUCTAHIIMOHHOTO 00YYEHHsI OCTAE€TCS aKTyaIbHbBIM.

2.2. Vcnonb3oBanue 00pa3oBaTeIbHBIX MIaTHOPM

Cy1iecTByeT MHOKECTBO 00pa30BaTEIbHBIX MIATHOPM, KOTOPBIE MpejIararoT
Kypchbl 10 MaTeMaTHKE Ha Pa3HbIX YPOBHSIX CIOXKHOCTU. DTH IUIAT(HOPMBI MOTYT
ObITh HCMOJNB30BaHbl KaK JOMOJHUTEIBHBIA pecypc Ui CaMOCTOSTEIHHOIO
oOy4eHus, oHaKO UX d(PPEKTUBHOCTH 3aBUCUT OT CAMOOPTAHU3AIMH YYaIIUXCA U
KauyecTBa MPEACTABICHHOIO MaTepuaia.

B  cBoeit  pabGore = ucnoap3yro  miargopmbl  https://skysmart.ru/,
https://www.yaklass.ru/ u apyrue

3. Dopmuposanue mamemamuieckol KOMNEMeHmHOCmU
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CoBpeMeHHOE MaTeMaTHU4ecKoe O0pa3oBaHUE JIOJDKHO OBITh HAlEIeHO He
TOJIbKO Ha YCBOCHHE 3HaHM, HO W Ha (QOPMHUPOBAHUE MATEMaTUYECKOU
KOMIIETEHTHOCTH Y YYaIIUXCS.

3.1. Kputnueckoe MbIIUIEHHE U HABBIKU PEIIEHUs TPOOIeM

OpnHOM W3 KIIIOYEBBIX 337a4 SIBJISIETCA Pa3BUTHE KPUTUYECKOIO MBIILICHUS Y
yuamuxcs. MM HEoOXOAMMO YYHUTHCS HE MPOCTO MPUMEHATH (OPMYJIbI, HO H
aHAJIM3UPOBATh JaHHBIC, JIeJaThb BBIBOJABI MU OOOCHOBBIBATH CBOU DEIIEHUS. ITO
TpeOyeT M3MEHEHMsI B MOAXOJaxX K OIEHMBaHMIO 3HaHUU. TecTHpoBaHHE HOJKHO
BKJIIOYATh  CJIOKHBIE 3a/ladyd, KOTOpble TpeOyloT TIyOOKOro MOHUMAHMS.
PaccMmoTpenust pelieHusi OJMMIUAAHBIX 3aJaHWi, HECTAaHAAPTHBIX 3a7a4 BO BpeMs
BHEYPOUYHOM JieaTenbHOCTH. IHTepec MposBIIsSIeTCs] U PU PACCMOTPEHUU HECKOJIBKHUX
pelieHui oJHOM U ToM ke 3amaun. KTo mpeiokut 0obIie?

3.2. MexaucumiimHapHbie cBsa3u [1].

MareMaTuka TECHO CBSi3aHA C JAPYTMMH HayKaMu, IO3TOMY Ba)XHO pa3BUBATh
MEXIUCIUIUITMHAPHBIE CBSI3H. YUMUTENs JOJKHBI MMOKa3bIBaTh, KAK MaTEMaTUUYECKUE
MOJEJIA UCHOJIb3YIOTCS B (PU3MKE, SKOHOMHUKE U JIPYTUX 00JIaCTAX. DTO MOXKET OBITH
JOCTUTHYTO 4epe3 MPOEKThl, B KOTOPBIX ydamiuecs OyayT paboTaTh HaJl 3aJavyami,
TpeOYIOIMMH 3HAaHUI U3 Pa3HbIX JUCUUILINH.

Hampumep, mnpu pabore Haa MpPOEKTaMU JETH paccMaTpUBAlOT, Kak
(u3nuecKue BEIUMYHHBI (TEMIEpaTypa, CBET U T.J.) BIUAIOT HA POCT PACTEHUU.

4. Coyuanvnvie u Kynbmyphvle acnekmul obpazosanus. COBPEMEHHOE
MaTeMaTHyeckoe oOOpa3oBaHME JIOJDKHO TaKK€ YUYMTHIBaTh COLIMAJIBHBIE U
KyJbTYpHBIE aCIEKTbl. AKIEHTUpPOBAHWE BHUMaHHE peOEHKa Ha MPaBUIbHOE
UCIIOJIb30BAaHUE MATEMAaTUYECKUX TEPMUHOB U TPAaMOTHOTO UX HAIMCAHHUS.

4.1. loctynmHOCTh 00pa3oBaHuUs

HeoOxomumo o00paTuTh BHHMaHu€ Ha JOCTYHOCTh MaTeMaTHYECKOIo
oOpa3oBaHMsl AJi1 BCEX YYAIMXCS, HE3aBUCUMO OT COLMAIBHOIO cTaTyca. ITO
BKJIIOYaeT B ce0d KaKk MarepualbHble YCJIOBHUS, TaK U MOATOTOBJIEHHOCTh
IIPENOAABATEIIEH.

B cBoeil paboTe BcTpedaroch ¢ (PU3MOTOTUUECKUMHU OCOOCHHOCTSIMU, KOTOPBIE
HE MO3BOJIAIOT PEOCHKY KPAaCcUBO MUCATh, IEPKATh PYUKY WIIM KapaHjaail B pykax. B
TaKMX CIydasgX HCIONb3YI0 TMOATOTOBICHHbIE padouue maucThl. PebeHky ¢
0COOEHHOCTSIMU MPOIIE BOMCATh OTBET HA 3a1aHUE, BHIIOJIHUB YCTHHIE BEIUUCIICHUS.

4.2. KynapTypHOe pa3HOOOpa3ue B 00y4eHHUH

VY4eOHble MaTepuasibl M MOAXOABl JOJDKHBI  YUUTHIBATh  KYJIbTYPHOE
pa3zHooOpa3ue yuamuxcs. BaxkHo npuBiekaTh NpuMepbl U 3a1a4u, KOTOpble OJIU3KU
U TIOHSATHBI JIETAM W3 PAa3HBIX KYJIbTyp. OTO CIOCOOCTBYeT CO3JaHUI0 OoJiee
KOM(pOpPTHOM 00pazoBaTeNbHON Cpeibl U TOBBIIMICHUIO WHTEpeca K MaTeMaTuKe.
KynbTypHOMy 00pa3oBaHuio CIIOCOOCTBYIOT U HEAECTU MAaTEMATUKH B LIKOJIE.

5. Ilpogheccuonanvruas noocomosxka yuumenet mamemamuxu. KauyecTBeHHOE
MaTeMaTU4YecKoe O0Opa30BaHME HEBO3MOXKHO 0€3 XOpOoHIo MOJArOTOBIEHHBIX
npenogaBareneii. B XXI  Beke  HeoOXoaMMO — pa3BHBaTh  IPOrPAMMBbI
npodeccuoHanbHO MOJATOTOBKM Y4YWUTENEH, a TakKe€ WX MOCTOSHHOIO OO0Yy4YEeHUS.
bonpuiyto posib Wrpaer HACTaBHUYECTBO B 00pa3oBaTENbHBIX TEXHOJIOTHSX.
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HacraBHnuecTBO momoraer, mogaepKUBAET MOJIOJIOTO CHEHHUATIMCTA B IMEPBBIA IO
paboTel. [ToMoraeT BBICTPOUTH pabOTy C KJIACCOM M POJAUTEIISIMH.

5.1. HoBble TOAXOBI K ITOATOTOBKE YUHUTEIIEH

[IporpaMMbl TOATOTOBKH YYHMTENEH JOJKHBI BKIIOYaTh HE  TOJBKO
TEOPETHUECKNE 3HAHWUS, HO W MPAKTHYECKHE HABBIKA, OCOOCHHO IS YYUTEIeH
MNPOLIEAIINX IMEPENOATOTOBKY IO MPEAMETY MaTEMAaTHKA. Y4acTHE B CEMHUHApax,
TPEHUHTaX U OOMEH OMBITOM MEXAY YUYUTEISIMH MOKET 3HAYHMTEIHHO TOBBICHTH
KauecTBO 00pa3oBaHUsI.

5.2. llonnepxka yuuresneu

NuctuTtyTOM  pasBuTua  oOpasoBanums ~ PecnyOnmku — BamkopToctad
OPraHU3yeTCs CUCTEMHAS IOJJICP/KKA YUHUTEICH, BKIOYas JOCTYI K COBPEMEHHBIM
pecypcaM u oOpazoBarelbHbIM TexHoJorusM [5]. Takas momuepkka SBISETCS
KJIFOYEBBIM (DAKTOPOM, CIIOCOOCTBYIOIIMM YIIYUIIICHUIO Ka4yeCTBa O0yUCHHUSI.

Takum o0pa3oM, akTyalbHbIE BOIPOCHl COBPEMEHHOIO MAaTEMaTHYECKOTO
obOpazoBanusi B XXI Beke TpeOYIOT KOMIUIEKCHOTO MOAX0Jia U MPpodheCCUOHATIBHOTO
pemieHus. HeoOxonumo  aganTUpOBAaThCsl K  HOBBIM  YCIIOBUSIM, BHEIPSTH
MHHOBAI[MOHHBIE METOJIbI OOYUYEHUSI U Pa3BUBATh MATEMATUUYECKYIO0 KOMIIETEHTHOCTD
yuyamuxcsi. OZHOBPEMEHHO BaXXHO YJIEJIATh BHUMAHHME MOATOTOBKE IEAAroroB H
CO3JaHUIO0 JOCTYIHON 0Opa30BaTeIbHON Cpelbl NIl BCEX YUYACTHUKOB OOY4YEHHS.
Pemienne »TuX BONpPOCOB TpUBENET K (POPMHUPOBAHUIO HOBOIO IOKOJICHUS
MaTeMaTHUKOB, T'OTOBBIX K BBI30BaM COBPEMEHHOTO OOIIECTBA M CHOCOOHBIX
3¢ PEKTUBHO MPUMEHATh MAaTEMATUKY B PEaTbHOM KU3HH.
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YK 372.851
POJIb METOJA KJITIOYEBBIX 3AJ/IAY B IINTAHUMETPUUA ITPU
IMOJATOTOBKE OBYUYAIOIINXCA K PEHIEHUIO 3AJTAY
MOBBIIIEHHOI'O U BLICOKOI'O YPOBHEM CJIO)KHOCTHU
Pomanosa Inveupa @uopamosna,

cmapwuti npenodasamens Kagheopvl eCmecmeeHHO-HAYYHO20 00PA308aHUS
I'AY JIIIO UPO PB, 2. Y¢a, Pecnyboaruxa bawxopmocman

AHHOTauus. B MaHHOW CTaThbe paccMaTpPUBAETCS METOJ KJIKOUYEBBIX 33/1a4 B
00JIacTH TIJIAaHUMETPHUH, €r0 BJIMSHUE Ha MOJTOTOBKY YYallUXCA K PEIICHUIO 3a7ad
MOBBIIIICHHON W BBICOKOM CJIIOKHOCTU. B coBpeMeHHOM 00pa3oBaTelbHOM Mpoliecce
BOXHOE MECTO 3aHMMAaeT MaTeMaTH4YecKoe oOpa3oBaHHE, KOTOPOE CIIOCOOCTBYET HE
TOJIBKO aKaJeMHYECKOMY Pa3BUTHIO ydYalMXcs, HO W (OPMHUPOBAHUIO UX
JIOTUYECKOTO M KPUTHUUYECKOTO MBIIUICHUA. B 3TOM KOHTEKCTE METOJ KIFOYEBBIX
3a/a4, TMPEJCTaBISIONIMNA COO0OM yJayHOE COYeTaHHE TEOPHH M TIPAKTHUKH,
3aCJTy>KUBaeT 0CO0Oro BHUMaHUS KakK d(P(HEKTUBHBIM UHCTPYMEHT JJiS MOBBIIICHUS
YPOBHSI MATEMAaTHYE€CKOW MOJATOTOBKH.

KuroueBble cjioBa: METO]T KIIFOUEBBIX 33a4, 00y4eHUE TUIAHUMETPUU.

BBegenue. MeTos KIIFOUEBBIX 33/1a4 OCHOBBIBAETCSI HA BBIJICJICHUU W PELICHUU
LEHTPAJIbHBIX 3a7]a4, KOTOPBIE CIyKaT OCHOBOW JUIsl MOHUMaHUs 00Jiee CIOKHBIX
TEOPETUYECKUX U MPUKIIATHBIX aCIEKTOB IUIAHUMETPpUHU. C €ro mNOMONIBIO YUYaIIHECs
HE TOJIbKO H3Y4aloT 0a30BbI€ T€OMETPUUECKHE MOHSATUS U CBOMCTBAa (QUTYp, HO U
OCBaMBAaIOT METO/IbI PEIICHUS 3a/1a4, KOTOPbIE TPEOYIOT aHATTMTUYECKOTO MBITIICHUS,
KOMITJIEKCHOTO TOAXOJa M TPUMEHEHHS Pa3IMYHbIX CTpaTeruii (GopMHUpOBaHUS
pemienuii. Takum oOpa3oM, JaHHBIH METOJ IIO3BOJIICT 3HAYUTEIBLHO TOBBICUTH
YPOBEHb TOJTOTOBKH YyUallluXcsi, 00ecreuynBas MX HEOOXOJUMBIMU HABBIKAMH IS
pelIeHusl 3a/1a4 MOBBILICHHON M BBICOKOW CJI0XXHOCTH — KaK B paMKax MIKOJIbHOMU
IPOrpaMMBbl, TaK U B JaJIbHEHIIIEH 00pa3oBaTEIbHOM NEATETLHOCTH.

OnHOM W3 OCHOBHBIX OCOOEHHOCTEM METOHA KIIFOUEBBIX 3a1ay SABIAETCI €ro
BO3MOXHOCTh aJaNTalliM MOJ Pa3HbIE YPOBHU MOATOTOBKH YYAIUXCS. YUYUTENS
MOTYT OTOUpaTh 3aJayd B 3aBUCUMOCTH OT YPOBHSI YCBOCHMS Marepualia, 4To
MO3BOJISIET WHIWBUAYaJIM3UPOBaTh O00yUeHHE U clenaTh ero Oosee 3h(PeKTUBHBIM.
IIpyu »TOM MeETOJ KIIIOUEBBIX 3aJad CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBIIIJIEHUS, TTOCKOJIBKY TpeOyeT OT ydallluXcsl aHajdu3a, CUHTE3a U CPaBHUTEIIBHOTO
MOJX0/1a K OLIEHKE MHOKECTBA PA3JIMYHBIX PEIICHUH.

Hampumep, mpu wu3ydeHHH TPEYTOJbHUKOB YydYallhecss MOTyT paboTaTh C
3a/lauaMu, CBSI3aHHBIMU C PAa3JIMYHBIMU CBOWCTBAaMU TpPEYTOJIBHUKOB, a 3aTeM
MepexoauTh K 0oJjiee CJIOXKHBIM 3ajadaM, TPEOYyIONUM WHTErpalud 3HAHUN O
pasnuYHBIX (opMax W (PuUrypax, HCHOIB3YysS MPH OTOM IOJYUYEHHBIE 3HAHUS. ITO
MO3BOJISIET YUYalllUMCSI BUJETh B3aUMOCBSI3b MEXKIY PA3IUUYHBIMU KOHUEMIUSAMHU, YTO
B CBOIO oOdYepenb, yrayOnseT WX TOHMMAaHHWE TMpeaMeTa M TIOMOTaeT JIydIle
NOJATOTOBUTHCS K ©OOJiee BBICOKMM TpeOOBaHUSAM B Oyayummx y4eOHbIX U
npodecCUOHANBHBIX YUpexKACHUsX [3].

Takum o0Opa3oM, [JaHHBIM METOJ CIYXHUT OTJIAYHOH OCHOBOW IS
dbopmupoBaHUs HEOOXOAUMOI'O KOMITJIEKCA 3HAHUW M HABBIKOB, KOTOPBIM HEOOXO UM
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JUTSl YCTICILIHOTO PEIICHMsI 3a]1a4 TOBBIIIEHHON M BBICOKOW CII0KHOCTHU, aKTyaJbHBIX
KaKk B INKOJBHOW TWporpaMMe, TaKk M B paMKax Jpyrux Oojee CIOXKHBIX
00pa3oBaTeNnbHbIX NpoLEccCOB. B uccienoBanuu OyJeT akKIEHTUPOBAHO BHUMAHUE Ha
BaXHOCTHU MPUMEHEHHS METOa KIIOYEBBIX 3a7]a4 B 00pa30BaTEIbHBIX YUPEKICHUSIX,
a TakKe MPEAJIOKEHbI PEKOMEHIAIUH 0 ero 3QPEKTUBHOMY BHEAPEHUIO B MPOLIECC
o0yueHus mianumeTpuu [1].

Mamepuanvl u memoosl ucc1e008aHuUsL.

[TonsiTHE METO/1a KITIOUEBBIX 3a]1a4.

MeTon KIIOYEBBIX 3ajad MpeAcTaBisieT coOol 3¢h(EKTUBHBIN TOAXOH B
00y4YeHHH, KOTOPBIA MMOMOTAET yYallluMCS OCBAaUBaTh CIIOKHBIE TEMBI Yepe3 MPU3MY
pEelIeHUs] THUIOBBIX 3ajad. DTOT METOJ OCHOBaH Ha BBIICICHUW TPYIMI 3ajad,
UMEIOIIUX KJIIOYEBOE 3HAYCHHE [JIs YCBOEHHE OIPEIEICHHOro pasieia y4eOHOro
MaTepuaia, u o0O0OIIEeHUs HUX PEIICHUA Ha OCHOBE TIIIyOMHHOTO aHanu3a. Takum
o0pa3oM, yyanecsi He IPOCTO PEIIaloT KOHKPETHBIE 33a/1auM, a POpMUPYIOT y ce0s
CHUCTEeMY 3HAHMA ¥ HaBBIKOB, KOTOPHIE CMOTYT NPHUMEHUTh B 00Jiee CIOKHBIX
CUTYaIIX

OcHOBHas Hes METO/a 3aKII0YaeTcs B TOM, YTO OH aKIIEHTUPYET BHUMaHHWE
Ha TeX 3aJa4yax, KOTOPbIE MOTYT OBITh MCIOJB30BAaHBI KaK OOPAa3Ibl IS PEIICHUS
ApyTux, Oojee CHOXKHBIX 3a7ad. JTO aHAJIOT MPUMEHEHUS MPHUHIUIA «YMHOTO)
pacro3HaBaHHUs TATTEPHOB: yYallMecs, OMUPAsCh HA YXKE H3YYCHHBIC KIIOUYCBBIC
3a/lauyd, MOTYT JIETKO aJanTHPOBAThCS K HOBBIM YCIOBHUSIM M HAXOJUTh PEIICHUE,
UCIIOb3Y JIOTUKY U UHTYULIUIO [7].

[IpeumyimecTBa MeToAa KIIOYEBBIX 3a7a4 OYEBHUAHBL. Bo-mepBBIX, OH
HSKOHOMHUT BPEMsI yUalIUXCs, KOTOPbIE, COMOCTaBIIsAs U3yUeHHbIE 00pa3iibl C HOBBIMU
3aJlayaMy, MOTYT OBICTpEe OpPUEHTHUPOBATHCS B PA3JIUYHBIX T€OMETPUYECCKUX
oOcrosiTennbcTBaX. BO-BTOpPBIX, OH CIOCOOCTBYeT TIIyOOKOMY TOHHUMAaHUIO
Marepuana, Tak KaK ydJallhecs BOBJICYEHbI B MPOLIECC aHaNM3a, CPAaBHEHHS U
00001IeHnsT 3HaHul. MeToja 3acTaBiisieT MX HE MPOCTO 3alOMHUHATH (POPMYJbl U
MpaBWJia, a OCMBICIIEHHO TOAXOJUTh K PEIICHHI0, YTO B 3HAYUTENIBHON CTETeHU
MOBBIIIAET KAUe€CTBO YCBOCHHsSI HH(OpMAIIUH.

Ba)XHpIM acCmeKTOM HCTOJIb30BAHUS METO/a KITIOYEBBIX 3a7ad SBISETCS €ro
aJIalITUBHOCTh KAaK K YPOBHIO TOJTOTOBKM YYaIlUXCs, TaK M K W3MEHSIOMIUMCS
TpeOOBaHUSIM yUE€OHBIX TIPOTrpaMM. YUHUTENb MOXKET MOJ00paTh 3aJa4yu U MPUMEPHI,
OpUEHTHPYSCh Ha YPOBEHb YCBOEHHUS MaTepHaja KJIacCOM, YTO JeNlaeT IPOLEecc
oOyuenust 6ornee >pdexkTuBHBIM. Takke BaXKHO OTMETHUTh, YTO METOJ KITFOYEBBIX
3aJ1a4 OTIUYHO COOTHOCHUTCS C COBPEMEHHBIMH 00pa30BaTEIbHBIMU TEXHOJOTHSIMH,
TaKMMH KaK TMPOEKTHOE O0yueHHe U MpobieMHOe 0OydeHHe, T/Ie aKIeHT CAeliaH Ha
AKTUBHOM BOBJICYCHUHM Y4YaIIMXCS B 0Opa30BaTENbHBINA MPOIECC M Pa3BUTHE HX
KPUTHYECKOT'O MBIIIUICHHUS [5].

Takum 00pa3zoMm, METOJ KIIIOUEBBIX 3aJad HE TOJbKO IMMOMOTAeT yYalllhuMCS
YSICHUTh OCHOBBI TNIAHUMETPUH, HO M Pa3BUBACT WX CIOCOOHOCTH K KPUTUYECKOMY
aHaJIM3y, 9YTO MOXKET OKa3aThCs MOJIE3HBIM B TEUCHWE BCEW JKU3HU, KaK B YUCOHOM,
TaKk U B MPOPECCUOHATIBHON JEATENBHOCTU. DTOT METOJ SIBJIIETCA TOM OCHOBOM, Ha
KOTOPOW MOXXHO CTpOMTH JajbHeimee oOydeHWe U pa3BUBaTh JAPYyTUe
MaTeMaTHYECKHE U IOTUYECKUE HABBIKH.
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Pesynomamur uccneoosanus. Meton KitoueBBIX 3a/1a4 aKTUBHO HCIOJIb3YETCS
B 00OYYCHHUH IIAHUMETPHUH 711 OPMUPOBAHUS HABBIKOB PEIICHUS 33/1a4 Pa3InIHON
CIOKHOCTH. JTOT METOJ IO3BOJIIET YYalllUMCS HE TOJbKO O3HAKOMHUTBHCA C
OCHOBHBIMU KOHIIETITUSMU T€OMETPHH, HO U OCBOUTH CIIOCOOBI MX MPUMEHEHHS Ha
npakTuke. B 4acTHOCTH, MIIAHUMETPUS, U3yUarolasi CBOMCTBA U OTHOIICHUS TIJIOCKUX
buryp, mpemocTaBiIseT MHOKECTBO BO3MOXKHOCTEH IS HCIIONB30BAHUS KITFOYEBBIX
3a/1a4, 4TO JieJIaeT 00ydeHue 00Jee CUCTEMHBIM U 1eJICHANIPaBICHHBIM.

[lepBOoHaUaNbHO YyYalIMeCs 3HAKOMATCS C TMPOCTHIMH T'€OMETPUYCCKUMHU
dburypamu, TaKiMH Kak TPEYTOJIbHUKH, KBAJIpaThl, MPSIMOYTOJbHUKUA U OKPY>KHOCTH.
Yuurenb, IPUMEHsIST METOJ] KIIFOYEBBIX 3ajay, BEIOMPACT HECKOJBKO THIOBBIX 3aad
JUIS. KaXa0W (UTYyphl, KOTOpPHIE JIEMOHCTPUPYIOT OCHOBHBIE CBOMCTBA M METOJIBI
pemenus. Hanpumep, 11 TpeyroJbHUKOB MOXKHO PacCMOTPETh KJIIOUEBBIC 3a7aU Ha
HaXOXJCHHUE IUIOMIA[eH, YIJI0OB WM TEPUMETPOB, a TAKXKE 3aJlauM, CBSI3aHHBIE C
teopemoit Iludaropa. PazOupas kaxayro W3 Takux 3aaad, YYEHUKH YTIyOJstOT
ITIOHMMAHHUE TEOPETUUECKOTO MATEPHUAIIA U YYATCS MPUMEHSATh €ro Ha MPaKTUKe [3].

CrnenyromuM 1IaroM SIBISETCS MEpexoa K Oojiee CIOXKHBIM 3ajadyaM, B
KOTOPBIX KOMOUHHUPYIOTCS pa3iauuHbie Gurypsl. KiroueBbie 3ajauu MOTYT BKIIIOYATh
B ce0s WUCIOJIb30BaHUE PA3TUYHBIX CBOWCTB (QUIYp, HX B3aUMOJCHUCTBUS U
B3aMMOCBs3eil. Hampumep, MOXKHO MNPENIOKUTh 3a7ady Ha HaxXOXKIACHHUE ILIOIIaau
buUrypbl, COCTOAIIEH U3 HECKOJBKUX TPEYrOJbHUKOB U MPSIMOYTOJIBHUKOB, YTO
MO3BOJIUT YYalllMMCS MHTETPUPOBATh 3HAHUS O KaXJI0W (uUrype U MpUMEHUTh UX B
HOBOM KOHTEKCTE. ODTOT TOJXOJ CHOCOOCTBYeT O0ojee TIIyOOKOMY YCBOCHHUIO
Marepvaja M pa3BUBACT y YYaIIUXCS KPUTHYECKOE MBIIUICHHE, TaK KaK WM
HEOOXOJUMO HAaXOAUTh OINTHMAJIbHBIE CIOCOOBI KOMOWHHPOBAHUS HM3BECTHBIX
CBOMCTB [6].

MeToj KIIIOUEBBIX 3aJa4 TaKKe BKIIFOYAET B ceOs aHaIM3 3ajJa4 Ha HaJIM4ue
MPaKTUYECKOTO0 TMPUMEHEHHUs, YTO TMO3BOJISIET YYalllUMCS YBUJIETh 3HAYMMOCTh
M3y4yaeMoro Mmarepuaia B pealibHOW >Ku3HU. Hampumep, mpu penieHuu 3agad Ha
TJIONIAIM YYACTKOB 3€MJIM WJIM BBIYMCIICHUN PACCTOSIHUM MPU CTPOUTEIBCTBE MOMXKHO
HCIIONBL30BaTh pealibHble MPUMEPHI, YTO AENaeT Mpoiecc 0oJjiee YBIEKATECIbHBIM M
3HAYUMBI. YUallluecs,, OCBauBasi METOJI, y4aTcsl aJeKBaTHO OLICHUBATh UH(POPMAIUIO
Y TIPUMEHSTH CBOU 3HAHUS K PEAIbHBIM 3a]jayaM.

Takum oOpa3oM, NMPUMEHEHHE METOJa KIIOYEBBIX 3a7ad B IUJIAHUMETPUU
IpEACTaBIsACT COOOM MOIIHBIM MHCTPYMEHT B (DOPMHUPOBAHUM HABBIKOB PEIICHHUS
reOMETPUYECKUX 3aaad. JlaHHBI METOJ HE TOJBKO CIIOCOOCTBYET TIIyOOKOMY
MMOHUMAHUIO0 TEOPETUYECKOTO MaTepHalia, HO M Pa3BUBACT CIIOCOOHOCTHU K aHAIU3Y H
CUHTE3y 3HAHWUM, YTO KPUTUYECKH BAXHO [JI1 VYCHELIHOrO pEeUIeHUus 3ajad
MOBBIIICHHON CJIOKHOCTU. Ba)KHO, 4TOOBI yUUTENSI aKTUBHO HCIIOIB30BAIN JaHHBIN
METOJ Ha BCeX JTamax OydeHWs], ajanTupys NpUMEphl U 3aJladyd T0Jl yPOBEHb
MOATOTOBJIEHHOCTH YyYaIllUXCs. DTO CO3/1acT YCJIOBHUS JJIsI YCIEIIHOTO OCBOCHHUS
IJIAHUMETPUM M o0ecrneuut Oojiee BBICOKHE JOCTIDKEHHS Yydalluxcs B 00JIacTH
MaTE€MAaTHKH B IICJIOM.

Merton KIIFOUEBBIX 3a71a4 0Ka3ajcsi 3HAYMMbIM U 3(PGEKTUBHBIM HHCTPYMEHTOM
B MOJIFOTOBKE YYaIIUXCA K PEIICHHUIO 3a7a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIO)KHOCTH B TUJIaHUMETpuUH. B xojae ucciegoBaHus ObLIM BBISABICHBI HECKOJIBKO
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KJIFOUEBBIX  ACIMEKTOB, MOJTBEPKAAIOUIMX €ro IEHHOCTh B 00pa30BaTEbHOM
nporiecce. OCHOBHBIE BBIBOJIBI MOKHO OOOOIIHUTH CIAEAYIOIIMM 00pa3oM.

Bo-niepBBIX, METON KIIOYEBBIX 3a/lad CIIOCOOCTBYET TIIyOOKOMY YCBOCHHUIO
OCHOBHBIX T€OMETPHUUYCCKUX KOHIICTIIMA W MPUHITUIIOB. YdYaluecs, UCIOIb3ys 3TOT
METOJ, CTAHOBATCS HE MPOCTO MACCHBHBIMU TMOyYaTeISIMU 3HAHWW, a aKTHBHBIMU
yYaCTHHKaMU 00pa3oBaTeIbHOTO Tpoliecca. Permas TUMOBBIE 3a1add, OHH y4aTCs
OTIPENENATh CTPATETUN U TOX0IbI, KOTOPBIE MOTYT OBITH TPUMEHUMEI TP PEIICHUN
0oJiee CIOXKHBIX 3a/1a4. JTO BeJeT K (POpMUPOBAHUIO OCHOBATENILHON 0a3bl 3HAHUIA,
HEOOXOIUMOM JJig YCHEIIHOTO0 OCBOEGHHsS 0oyiee CJIOXKHBIX TeM M 3aJad B
IJIaHUMETpUH [4].

Bo-BTOpbIX, METOA TMO3BOJSET aJalTUPOBaTh COJEpKaHHE OOYYEHHS O]
WHIAVBUyalIbHbIE TOTPEOHOCTH M YPOBEHb MOJATOTOBKH YYalIUXCs. YUUTENIS MOTYT
oTOMpaTh KIIOUEBBIC 3a/l1aud, COOTBETCTBYIOIIME YPOBHIO MOATOTOBKM KJlacca, YTO
nemaer o0ydeHue OoJiee IeICHANPaBICHHBIM U TTEPCOHATM3UPOBAHHBIM. JTO TaKKe
CIIOCOOCTBYET CO3/IaHUI0 KOM(OPTHOM 00pa30BaTEIbHOM Cpelbl, TNE KaxkIbli
YYCHUK MOJKET pa3BUBATh CBOM HAaBBIKM B COOCTBEHHOM TEMIIE, YTO YX TeM OoJee
Ba)KHO, YUYUTBIBAs pa3HOOOpa3ue YUEHUKOB B Kjlacce.

B-TpeThux, ucnonbp3oBaHue METOA KITFOUEBBIX 3a/a9 (OPMUPYET y yUAITUXCS
HAaBBIKH KPUTUYECKOTO MBINIJICHUS ¥ CITOCOOHOCTH aHAJM3UPOBATh M CHHTE3UPOBATH
nHopmaruio. Yuaiuecs, paboras C 3agadyaMu, JODKHBI HE TOJBKO HAXOJUTh
pEIIeHUs, HO U OCMBICIIEHHO MOJXOJIUTh K MPOIECCY, OTMeYast B3aUMOCBSI3h C paHee
U3YYCHHBIM MaTepUaioM. DTO CO3JaeT MPOYHO OCHOBAHHWE MJIA JaJbHEUIIETro
0oOy4eHHS U pa3BUTHSL.

Kpome TOro, Meroa KIIOYEBBIX 3a/lay TMO3BOJISIET MHTETPUPOBATH 3HAHUS C
IPYTUMHU O0JIACTAMM MaTeMaTHKU WM MPUKIAHBIMU JUCHUIUIMHAMU. Hampumep,
ydaiiygecs MOTYT CO3/1aBaTh 3aJladd, MOJICTUPYIOIIUE peajbHbIE CHUTYallud, YTO
JiemaeT W3y4YCHHWE TUIAHUMETPUU OoJiee 3HAYMMBIM M aKTyaldbHBIM. MHTerparus
Y4eOHBIX TEM IMOMOTAaeT y4alluMcs BUICTh MpeaMeT B Oojee MIMPOKOM KOHTEKCTE
YTO BEJIET K JyUIIeMy TTOHUMAHHIO €T0 TIPAKTUICCKON 3HAYMMOCTH.

Taxkum 00pa3oM, JaHHBIH METOJ HE TOJBKO 3HAYUTEIHHO YJIyUIIaeT KadyeCTBO
MOATOTOBKM YyYAIIUXCS K PpEIICHUSM 3aJad MOBBINICHHONW CJOKHOCTH, HO H
dbopMHpYET y HHUX KOMIUIEKC Ba)KHBIX HABBIKOB, HEOOXOIUMBIX IS YCIIEITHOTO
oOy4yeHHS B MalbHEUIIEM. ODTO COOTBETCTBYET COBPEMEHHBIM TpPEOOBAaHUSAM K
00pa3oBaHMIO, AKIEHTUPYIONIEMY BHUMaHHE Ha HEOOXOJIMMOCTH KPUTHYECKOTO
MBIIJICHUS ¥ CIOCOOHOCTH TIPUMEHSITh 3HAHUS HA TIpakTUKe. B 3akimtoueHue, MOKHO
CKa3aTh, YTO METOJ KJIIOYEBBIX 3a/1au SIBIISETCS BAKHBIM KOMIOHEHTOM YCHEITHON
MOJATOTOBKM y4YaIIUXCs B OOJACTH TUIAHUMETPUH M MOXKET OBITh PEKOMEHJIOBaH K
IITUPOKOMY TIPUMEHEHHUIO B 00pa30BaTENIbHBIX YUPESKICHUIX [2].
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YK 51. 378.147
METOANYECKASA PASPABOTKA 110 TEME: «I1YTHU HOBBILIEHUSA
MO3HABATEJBHON AKTUBHOCTHU HA YPOKAX MATEMATHUKHHU BO
BHEYPOUYHOM JEATEJBbHOCTW»
Canemeapeesa I'y3env Anughosna,
yuumenv mamemamuxu, MBOY ['umnasus c. Kyunapenxoso,
Kywnapenxosckuti pation, Pecnybauxa bawxopmocman

AHHOTanms. Pacmupenue u cucreMaTusanys 3HaHUH METOJIUKUA NTPUMEHCHUS
WHTETPATUBHBIX TO3HABATEIBHBIX 3a/lad, AUJAAKTUYECKUX WrP, MCTOPUUYECKHUX
CBEJIECHWH, YCTHOW pabOThl Ha YypoKax wmaTemMaTuku. I[lpumeHeHue maHHOU
METOJINYECKOM pa3pabOTKu OyIeT criocoOCTBOBATH (hOPMUPOBAHUIO Y O0YUAFOIITUXCS
JUYHOCTHBIX, PETYJSTHUBHBIX, TMO3HABATEIBHBIX M KOMMYHHMKATUBHBIX y4EOHBIX
NENUCTBUM KaK OCHOBBI YMEHUS YUUTHCA.
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KiawueBble cjoBa: pasroBop O BaXHOM, HCTOPHUYCCKUC CBCIACHMH,
JUIAKTHYCCKUC UI'PbI, YCTHBIﬁ CUCT.

Ceromust o0Opa3oBaHHE IIEPEKUBACT BpeMs O0IbIINX IepeMeH. Kaxapiii ro/1 Ha
Hac CBIIUIIOTCS BCE€ HOBBIE M HOBBIE HWHHOBAIlMU, YTO «3aCTaBJISIET» YUMTEIIS
MEHATHCS, 4YTOOBI A()(PEKTUBHO OCBaMBaTh HOBOBBEACHUS.  KakIbplii y4uTenb
MAaTeMaTUKHU CTAJKUBAETCS Ha MPOTSKEHUU CBOEH MEeIaroru4eckom IesaTeIbHOCTH CO
cBouMu «Bparamu» — ['JI3 (roroBple JOMaIllHUE 3aJaHusA), KaJIbKYJSITOD,
npunokenue Photomath, Beap ecnu ydueHuk OyAeT APy UTh C HUMH, TO TPOOIEMBI
npu caaun OI'D, EI'D O6ynyTt HeuzoexHsl. Kak sTtomy npotuBoctosith? Kak HaiiTu
IyTH TOBBINICHUS MHTEpeca K MareMatuke. Kak momMoub MOJIOJOMY YUHUTENO B
Hayaje Meaaroruyeckor AesrenbHocTu? [IpencTaBiisiito OCHOBHBIE 3JIEMEHTBI CBOEH
METOIMYECKON pa3paboTKH.

l. PaszroBop 0 BaxxHOM Ha ypokax MaTeMarthkd. Kak ¢ MOOMOIIbiO
MaTeMaTUKH TOBOPUTh O Ba)KHOM, BEIb MATEMaTHWKa — HE TYMAaHUTApHBIA MPEIMET.
CyllecTByeT MHOTO Pa3HbIX BapHaHTOB, PACCKAXKy O HEKOTOPBIX, HUCIOJIb3yEMBbIX
MHOIO Ha y4€OHBIX 3aHSTHUSX.

VYpok wmaremaruku «lloHsiTHE OOBIKHOBEHHOH JpoOW» MOXXHO HayaTh C
pucynka brokamueiii  xne0 JleHuHrpaga W COOTBETCTBYIOIIMX  3aJIaHUIL:
[ToncunTaiiTe, CKOJIBKO rpaMMOB BecHT 1/8 yacth OyxaHku xjeba maccoll B 1 Kr
Kakyto yactb OyXaHKH COCTaBJISIET OJHA TPEThb OT BOCbMYHIKHA? CKOJBKO TpaMMOB
npuxoauTcs Ha 1/24 yacte Oyxanku? Yrto 6omsine: 1/24 wiu 1/16? IlpencraBbre, 4TO
IpOoOsSIMU BBIpAXAIOTCs 10U XJieOHOTo mnaiika? B kakom maiike 6ombiie xineba? Ha
CKOJIbKO rpamMMOB? BBINIONHUTH 3a/laHus, pacckaszaTh JETAM (aKTbhl. DTO MOXKET
OBITh HECKOJIBKO TpeIoKeHH. BO3MOKHO yYEHHKH CaMU PacCKaXKyT o Oyokaje.
Jlaee MOXXHO TPEIJIOKUTH JIETAM TPOJODKUTh Temy «biokamneiii  xj1e6
JleHuHrpaza» Ha KJIaCCHbIX Yacax «Pa3roBopbl 0 BaXKHOMY.

2. nTerpaTuBHbIE MO3HABATENbHBIC 3aa4l. B mocienHee BpeMs B TEOpUHU U
MPaKTUKE pPa3BUTUS O00pa30BaHMS BCTAl BONpPoc O (OPMUPOBAHUU HOBOTO,
MHTETPATUBHOTO CMOCO0a MBIIUICHUS, XapaKTEPHOTO W HEOOXOIUMOTO IS
COBPEMEHHOr0 4ejnoBeka. OaHMM U3 0OpueMoB sBIseTCa «MareMaTudecKui
JTUKTaHT», KOTOPBIM MOXHO HCIIOJB30BaTh Ha JTale aKTyalu3alld TMOJTYYEeHHBIX
3HaHuU. J[aHHBIA BUJ paOOTHI 3aHUMAET COBCEM HEMHOTO BPEMEHHU- MPUMEPHO 5-7
MUHYT. [Ipu cocTaBieHUU 3a7a4 MOXHO YYUTHIBATh HAIIMOHAIHHO-PETHOHAJBHBIN
KOMIIOHEHT, YYalluecs CaMHu COCTaBJSIIOT HETPAJAUIIMOHHBIE TBOPYECKHUE 3aJIaHMs,
pa3BUBAIOIIME WX KpPYyro3op W spyaunuio. Hampumep, paccMOTpuM CIEAYIOIIUE
3alaHusl MaTeMaTU4eckoro aukranta: 1) ['ox mpuHsTHs Ha3BaHus PecmyOmmku
bamkopTtoctan — 1992. YmuoxbTe gannoe uucio Ha 0,001; 2) [Tamsatauk CanaBarty
HOnaeBy Obin ycraHoBieH B 1967 rony. Pasmenure nannoe umcino Ha 10000; 3)
BrImonHUB 5TH AEUCTBUS, BB Y3HAETE Yepe3 CKOIBKO JIET OyAyT MCUEpIaHbl 3amachl
MPUPOJHBIX PECYPCOB TIPU COXPAHCHUH COBPEMEHHBIX TEMIIOB JOOBIUU U
notpebsenuss vedptu: 0,3: 0,01 yraa 0,2:0,001 raza 0,5:0,01. JlanHble mpumepsl
MOKa3bIBAa€T, YTO C OJHOM CTOPOHBI JE€TH OTpPadaTHIBAIOT HABBIKM YMHOKCHUS U
NeJIeHUs JeCATUYHBIX pooOeit Ha paspsanyro equnuiy 0,1, 0,01, 0,001... u 10, 100,
1000, HO ¢ gpyroid CTOPOHBI OAHOBPEMEHHO 3allOMHHAIOT MCTOPUYECKUE [aThl,
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JIeNaloT  ONPEJCIICHHBIE BBIBOJIBI, KAaCalOIIUECs HKOJOTHMYECKUX Mpo0jeM U
YeJI0BEUECKUX IIEHHOCTEeH [3; 4].

3. Uctopuueckue cenenus. Ceiluac 04eHb YaCTO YYEHUKH PEIIAIOT y JOCKH
CJIO’KHBIE 3aJ]Ja4M U MOJIYAT; HET PACCYKICHUMN, YTO U3 YETO CIEAYET, HET IOHUMAHUS
[JIyOMHBI BEIIeH. YUYCHHWKH 3ay4WMBaOT TEOPEMbI, (DOPMYJIbI, 3aKOHBI, a 00 uX
aBTOpax He cIbIIAT HU cioBa. CliaBa BEJIMKUX YYEHBIX, UICTOPUM UX KU3HU MOTYT
SIBUTHCSI CUJIbHBIM BOCIIUTATEIIbHBIM CPEACTBOM.

4. lunaxktuueckue urpel. Ha ypoke mateMatuku «Jlecatuanpie 1poOm» MOKHO
UCIIOJIb30BaTh JUJAAKTUUECKYI0 HUrpy «Marematudeckoe JjoTo». OOydaromuecs
BBITIOJTHAIOT 6 NMPUMEPOB Ha BCE MpaBWiIa, COOMPAIOT JIOTO IO OTBETaM, MOTOM
TUXOHBKO IIEPEBOPAYMBAIOT, €CJIM Ha OOpaTHOM CTOpOHE MOJIy4usIach KapTHHKA,
3HAUYUT BCE BBIYMCIICHUSA BEPHBI. Takue WUrpbl MPOBOISITCS HA CaMble MUHTEPECHBIE
TeMbl «MykecTBeHHbIC Tpodeccun», «lIpupoma u skomorus», «3HaMeHATEIbHBIC
natel», «cropudeckue coObITUS». JlOCTATOUHO HECKOJBKO MPEAI0KEHUH, YTOOBI
0003HaYUTH MPOOJIEMY, Jajee MPEeIOKUTh ACTSIM MPOAOJIKUTh Ha KJIACCHBIX Yacax
«Pa3roBopsl 0 BaXKHOM MOJYYEHHYIO TEMY.

5. VYcrHas pabora Ha ypokax mareMatukud. OTpaboTKa BBIYKCIUTEIbHBIX
HaBBIKOB — HEOOXOJIUMOE YCJIOBHE [JIsi YCHEITHOTO OCBOCHUSI MPOTrPaMMHOIO
Marepuasia. ECTh B MaTeMaTHKe TEMbI, KOTOpPbIE SBIAIOTCA 0a30BbIMH. [[eHCTBUS C
NECATUYHBIMU APOOsSMH B 5 KJlacce, Iejble YKciia, pallioHaibHbIe ApoOu B 6 Kiacce,
(GbOopMyJIBI COKpAIIEHHOTO YMHOXEHHUS B 7 Kjacce, KBaJpaTHbIE ypaBHCHHS B 8
Kjacce. YMeEHHE OBICTPO BBIUMCIATH, HMCIOJB3YS IPUEMBbl OKPYIJICHHS, CBOWCTB
CJIOK€HUsS W YMHOXKEHHS IIOBBIIIAET HMHTEpEC K MareMatuke. B 3ToM romy s
ybenunacek B ToM, paboTas B Sa, 6a kiaccax mo mporpamme «BBICTpBIN cueT B yme»
aBTOpa-paszpaboTunka bupauna Onayapma AyxartoBuda, pykoBomutTens IIIkossr
pa3Butus uHTesuiekta Murennekt Beepx [2].

MHorue cuuTaroT, 4To MaTeMaTuKa — cyxas, CKy4yHas Hayka, HaObop mudp u
HUKOMY HEHYXHBIX (opMysn. YpPOK MaTeMaTUKH TOXE MOXKET U JOJDKEH
BOCIIUTBIBATH B IETAX NATPUOTU3M, UCTOPUUYECKOE TPOCBELICHUE, HDABCTBEHHOCT.

Cnucox numepamypoi:

1. babancxuii FO.K. «Memoowl o0bOyuenuss 6 cospemeHHOU 00ueobpazosamenbHou
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3. Kapxosa H.A. Adoanmayusi KOMNEMEHMHOCMHO20 N00X00Ad K  O0OVUYEHUIO
mamemamuxe // Obpaszosanue. mpaouyuu u unnosayuu. 2013. Ne 2 (8). C. 88-90.

4. Kamanosa P.M. Opeanuszayus NnOUCKOBO-UCCIE008AMENbCKOU — 0esAmelbHOCMU

VUAWUXCA HA OCHO8e UHmMe2payuu mamemamuxu u opyaux nayx // Obpazoeanue: mpaouyuu
u unnosayuu. 2013. Ne 3 (9). C. 53-59.
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YK 372
OCOBEHHOCTHU PABOTHI 11O HOAI'OTOBKE YUALIUXCA K
YCHEIIHOM CJIAYE THA IIO MATEMATHUKE
Cagapeanuesa Qupysza Azxaposna,
yuumeno mamemamuxu MAOY COLL Ne7, 2. Tyumasel,
Pecnybonuxa bawkopmocman

AHHoTaums. Benynieil 1enp0 MIKOJIBHOTO MaTEMaTUYECKOTO OO0pa3oBaHUSs
SBJISICTCSI WHTEJUICKTYaJIbHOE pPa3BUTHE IITKOJIHHUKOB HW (OPMHUPOBAHHE Yy HHUX
MBICIIUTEIFHBIX KaueCTB, HEOOXOAUMBIX I MOJHOIEHHOTO (YHKIIMOHUPOBAHUS B
COBpeMEHHOM o0I1ecTBe, a Takxke 3¢ ¢deKTHuBHAs MOAroToBKa K ['ocyaapcTBeHHOU
utoropoi arrectamuu (I'MA).

KiroueBbie c¢ji0Ba: TrocylapCTBEHHas UTOroBas aTTecTalus, LIHU(pPOBbIE
oOpazoBaTeNbHbIE peCypchl, MATEMaTHYECKOE 0Opa30BaHuUe.

Kaxnpiil yuamuiics B xo/1e yueOHOro mpoiiecca o0s3aH UMETh BO3MOXHOCTb
KauyeCTBEHHO TOJTOTOBUTHCS K BBIITYCKHBIM HCIBITAHUSM, OBJIQJE€Th O00BEMOM
3HAHUW, YMEHMH U HaBBIKOB, JOCTATOYHBIM ISl YCHEIIHOTO MPOXOXKICHUS
rOCYJIapCTBEHHBIX 9K3aMEHOB. 3aMHTEPECOBAHHOCTh B BBICOKUX pe3yJbTaTax
MPOSIBIIAIOT YUUTEJA, CAaMU ydaruecs u ux poautenu. [IpakTuka mokasbIBaeT, 4TO
HEJIOCTATOYHBIM ypPOBEHb MOATOTOBICHHOCTH Yy4YalllMXCSl K WTOTOBOW aTTECTAIMH
MIPUBOJIUT K HEYIOBJIETBOPUTEIIbHBIM PE3yJIbTaTaM Ha HK3aMEHaX.

Hcxons 3 BaXHOCTH 0003HAYEHHOW TIPOOJIEMbI, pad0oTa yUUTENsl HalpaBJieHA
Ha JOCTHKEHUE CIAEAYIOIIUX 1ENei:

- o3HakoMJieHHe ¢ d2(P(EKTUBHOM CHCTEMOM TOJTOTOBKHM YYaIlllUXCA K
rOCyJIapCTBEHHOW aTTECTALINU;

- MpPEeJCTaBJICHUE AITOPUTMA PA3BUTHUS M COBEPIIICHCTBOBAHUS 3HAHUN U YMEHU I
yYalmxcs o MaTeMaTHKE;

- TPEOJI0JICHUE TPYTHOCTH B OOYUCHHH;

- Tepejaya HaKOIJICHHOTO OIbITa MOJIOIBIM I€/1aroram;

- TpuMeHeHue MUGPPOBBIX 00Pa30BATEIBHBIX PECYpPCOB B XOJI€ MOJATOTOBKH K
I'NA.

OCHOBHBIC 3a4a4H:

- 0a3oBas MOATrOTOBKA [0 OCHOBHBIM pa3fiesiaM Kypca IIKOJIbHOW MaTeMaTHUKY;

- CTHUMYJIMDOBAaHHE HHTEpPECAa M PA3BUTUE HWHTEIUIEKTYaJbHOM aKTHUBHOCTHU
yYanmxcs NoCpeICTBOM PEIICHUSI HECTAHIaPTHBIX 3a]1a4;

- OpraHuzaiusi WHAUBUIYAIbHOTO TOAXOAa B TMOATOTOBKE K HTOTOBOM
aTTeCTallNH.

[IpakTuyeckoe 3HAYCHUE UCCIICIOBAHUS: MOJTyYCHHBIC JTAaHHBIC
AKCIIEPUMEHTAJILHOTO AJTarna MOTYT CTaTh OCHOBOW i pa3paOOTKU HAyYHBIX H
METOIUYECKUX PEKOMEHJIallNii, MPUMEHHMBIX B 00pa3oBaTEIbHON JEATEIBHOCTH
CpeaHUX YueOHBIX 3aBEJICHUM.

OcobenHocTH Moel paboThI CeAYyIOIIUE:

- aHaAJIM3 Hay4YHOH M y4eOHOM JTUTepaTyphl MO MIKOJIHHON MaTeMAaTHKE;
- MpUMeHeHHe HUPPOBBIX 00pa30BATEIBLHBIX PECYPCOB B YUEOHOM ITpoIIecCe.
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JIns KayecTBEHHOM TMOATOTOBKHU BBITYCKHUKOB HEIOCTATOYHO MPOBECTU
OTZEJbHBIE MEPONPUATHA, HEOOXOJMMa LEJIIOCTHAs CHCTEMa IOCJIE0BATEIbHO
CBA3aHHBIX METOJIOB U MOAXO0B.

Pa3paboTanHass MHOM cHCTeMa MOATOTOBKM BKJIFOYAET HECKOJHKO KITFOUEBBIX
ACIIEKTOB:

- co3gaHue OaHKa 3a7aHuil: cOOpKa JAMIAKTHUYECKUX MAaTepUalioB, yUeOHUKOB U
nocoOui AJis MPOYKTUBHOM MOATOTOBKY;

- TPUMEHEHUE TECTOBBIX TEXHOJIOTHH: Pa3IMYHBIX BUJOB TECTOB Ha Pa3HBIX
dTamax OCBOCHUS HOBBIX 3HAaHWW, 3aKPETUICHUH W TPOBEPKE IMOITYUECHHBIX
KOMIICTCHIUI;

- uHdopMaIMOHHas MOJAEpKKa: odopmieHrne HHPOPMAIMOHHBIX CTEHIOB
(«yroJoK TMOATOTOBKW»), COJEPKAIIUX TOJOXKEHUsI 00 WTOroBOM aTTecTalluu,
UHCTPYKIIMK 10 O(QOPMIICHUIO 3K3aMEHAIMOHHBIX JIUCTOB, JIEMOHCTPAIMOHHBIC
MaTepHalIbl ¥ 3aJaHus IPEAbLAYIIUX JIET;

- OpraHu3alys BHEYPOUHOW AESITENBHOCTU y4YallUXCs: MPOBEACHUE OJMMIIAA]I,
KOHKYPCOB, KPY)KKOBBIX 3aHSATHH M MAaTeMAaTHYECCKUX TYpPHHUPOB («YMHUKH U
YMHHUIIBD?).

Oco0eHHOe BHMMaHHE B MO€ padoTe yJensieTcss pa3BUTHIO aHATUTHYECKUX
CIIOCOOHOCTEN yuyaluxcsi MyTeM IIyOOKOIro MOrpy>KeHHs B MPOLIECC JA0Ka3aTeIbCTBA
TEOpEM W CaMOCTOATEIHHOTO aHalih3a YCJIOBHH 3adad. PerynsipHo mpoBOasTCA
3a4eThl 1O OTJEIbHBIM TEMaM, CIHOCOOCTBYIOIIME TOBBIIEHUIO MOTHBALUUA K
00y4eHHIO.

HeoOxoaumo TecHOe B3aUMOJEWCTBUE YUHUTENS U POJUTENECH O0y4YaroUuXcs.
YacTto poauTenu UCHBITHIBAIOT TPYAHOCTU C BKJIIOYEHUEM B MPOIECC MOATOTOBKHU K
JK3aMEHaM, I[O3TOMY Ba)KHasi pOJIb OTBOJUTCS PA3bSICHUTENBHOM paboTe Ha
HaYaJIbHBIX 3TAIax MOJATOTOBKH.

YyammmMces npeaocTaBisieTcss HamsTKa € PEKOMEHIAIUSIMU OTHOCHUTEIBHO
PETYJSPHOTO y4acTHsI B TPEHUPOBOYHBIX dK3aMEHAX, YCIOBHUS MPOBEICHUS KOTOPHIX
ONpENENsIOTCA IKOJION 3apaHee.

[TepBric JTMArHOCTUICCKUC Cpe3bl BBISIBIISIIOT HEO0OXOANUMOCTb
JIOTIOJTHUTEIHPHOTO PACCMOTPEHHUS psifia TEM, TaKUX KaK pEIICHUE YpaBHEHHH W
npeoOpa3oBaHue anreOpandeckux BhIpakeHHH. (Ocoboe BHHMaHUE YISIACTCS
3aJIaHUSIM TI0 TEOMETPHHU.

B mikone npoBoauTCs peryiasipHbld MOHUTOPHUHI KauyeCTBA YCBOCHHBIX 3HAHHUM
U ONEPAaTHBHYK0 KOPPEKIMI0O BO3HUKIIUX MPOOJEMHBIX 30H. JTO Tpedyer
3HAUYUTETHHBIX BPEMEHHBIX 3aTpaT OT y4YWTENs, OJHAKO IO3BOJISIET CBOCBPEMEHHO
CKOPPEKTHPOBATh yUEOHBIM MPOIecC U 00ECTIeUnTh CTAOMIIBHBIN POCT MOKa3aTenen
yCIIEBAEMOCTH.

OnplT MoOero ImpemnojiaBaHusi B CTApIIMX  KJIaccax  MOATBEPKIACT
s pexTuBHOCTD NpeioxkeHHoro noaxoaa. Hanpumep, B 2022-2024 y4eOHbIX Tojax
MOM BBIITYCKHUKM TOKa3aJid BBICOKMH ypoBeHb ycrneBaeMocTH (100 %) u BbIcOKOE
kauecTBO 3HaHUM (70 %).Pesynbrar EI'D B 2024 rony coctaBuin 86 %. Opranuzanus
WHIUBUIYAIBHOTO Y4YeTa W KOHCYJbTAllMOHHOW TOJICPKKH TTO3BOJIUIIN TTOBBICUTH
JI0JIF0 YCTIEUTHBIX MOMBITOK CAA4YH 9K3aMEHOB.
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Takum 00pa3oM, JaHHas cucrtema paboThl CIIOCOOCTBYET POCTY Y4eOHBIX
JOCTHKCHUA W YIYUYIICHUIO YCIEBAEMOCTH CPEIH YYalIUXCs, JIEMOHCTPUPYS
MOJIOKUTENIPHYI0 JMHAMUKY Ha MPOTSKEHUM HECKOJBKUX JIET M O00ecreyruBaceT
KaYeCTBEHHbIE U3MEHEHHUS B YPOBHE MOATOTOBKHU LIKOJBHUKOB K IOCYIapCTBEHHOMY
UTOTOBOMY UCITBITAHUIO.

MHoOroe 1moONE3HOTO MOXHO B34Th Ha 3aMETKy Ha MOEM CalTe
https://firuzaazkharovna.ucoz.net/index/glavnaja/0-4.
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YK 504
IKOJIOTTMYECKHUE IMTPOBJEMBI B YCJIOBUAX OKOHOMUYECKOI'O
POCTA U JEMOT'PA®UYECKOI'O JABJIEHUSA HA IIPUMEPE UHAUU
Cagponosa Examepuna I0yapooena, cmyoeum epynnwt 22 11/]-1,
pykosooumens: FOmacynos Unvoan Taneamosuy,

3a6edyrowuli omoeneHuem npasda,
T'AIIOY YKCHUBT, 2. Ypa, Pecnybauxa bawkopmocmarn

AHHOTANUsI: B CTAaTb€ paccMaTpUBAIOTCA NPOOJEMBI, CBSI3aHHBIE CO
CJIOKHBIMH 3KOJIOTHYECKUMH YCIOBUSMHU B OJHOM U3 CaMBIX I'YCTOHACEJIICHHBIX CTPaH
miaHeTsl — WHaun. BHuMaHue ynensercs TakuM HapameTpaM YpPOBHS COCTOSIHUSA
3alUIIEHHOCTH OKpPY’Karolel cpeipl, Kak 3arpsS3HEHHOCTh BO3JyXa B OOJBIINX
ropo/iax CTpaHbl, OOJBIIOE KOJIMYECTBO HEOOpaOaThIBa€MbIX TBEPABIX OTXOOB,
npoOJeMbl C MHUTHEBOM BOJOW. ABTOpbHI OOpallalOT BHUMAaHUE, YTO MOJO0OHBIC
TEHJEHIMU CTAHOBSTCS XapaKTEPHBIMU JJi1 OOJBUIMHCTBA T'OCYIApPCTB IUIAHETHI C
BBICOKMMHM TEMIIaMU YpOaHU3ALHH.

KuroueBblie cjioBa: 3arpsi3HEHHE BO3/1yXd, SKOHOMUYECKHNA POCT, KA4e€CTBO
MMUTHEBOU BOJBI.

['oBOpsi 00 OCHOBHBIX TEHIICHIIMAX pa3BUTHS MHIUM cilenyeT MoA4YepKHYTS,
4T0, 0€3yCIIOBHO, OJTHOM M3 CaMBIX OCTPBIX SIBIISCTCS DKOJOTHYECKHE MPOOJIEMBI, B
YaCTHOCTM 3arpsi3HeHHEe Bo3ayxa. [lo pganHeiM  BcemMupHOW — opranuzanuu
3apaBooxpanenus (BO3), kotopoe B 2021 r. cocTaBUIO OTYET O KAYECTBE BO3/1yXa B
pa3IMYHBIX peruoHax rmiaHetsl, B Muaun Haxoautces 63 u3 100 cambix 3arpsa3HeHHBIX
ropozoB, a Hero-/lenu Ha3BaH CTONMLIEN C HAUXYALIMM Ka4eCTBOM BO3/yXa B MUDE.

UccnepoBanne BO3 Ttakke mokaszano, 4YTO KOHIEHTpamus PM2.5
(Menbyaiilline 4acTHUIlbl B BO3JyX€ JJIMHOW 2,5 MUKpoMeTpa wind MeHblie) B 48 %

roposioB ctpansl 0ojee yeM B 10 pa3 npeBbimaeT 0a30BbIA ypOBEHb KauecTBa
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BO3ayxa, yctaHoBiaeHHbIH BO3 B oTuete 2021 1. [locnencTBust mogoOHOTO sIBJICHUS
CKa3bIBAIOTCA B Pa3HBIX cpepax S3KOHOMUKH.

Camas neuanbHasi KApTUHA CIOXKHUIACh TaM, TJe, Ka3aJloCh Obl, MEIUIIMHCKAsS
HayKa BO BCEM MHUpe JIocTuria ycrnexoB. Ho um ona Obuia OeccuiibHa B OKa3aHHUU
MIOMOIIU T€M, KTO MOSIBUJICA Ha CBET. CTaTUCTUKU CBHUJIETEIILCTBYIOT O TOM, UTO H3-
3a 3arpsi3HeHus Bo3ayxa B Muauu B 2019 roxy morubno 116 168 HOBOpOXKII€HHBIX
[1].

He cnenyer mosaraTte 4TO MOAOOHBIE MOKA3aTeId OTHOCSATCA TOJBKO K
Wunuu, ctpane, nuaumpylomield Ha 3emiie MO YUCIEHHOCTH HaceleHus. CoriacHo
JAHHBIM, OIYOJIMKOBAaHHBIM aMEPUKAHCKUM HCCIIeIOBATEIbCKUM MHCTUTYTOM Health
Effects Institute (HEI), mudpsr Takxke nokaszamu, yto B 2019 roay Bo BceM Mupe u3-
3a 3arpsA3HEHUs BO3tyXxa norubio 6osee 4,76 MIH HOBOPOKIECHHBIX.

B mnocnennue gecstunetuss Muaus  nepexuBaer — OecnpelieieHTHOE
pa3pacTaHue TOpOJOB, a B CTpaHE HAONIOAAIOTCS HEBUIAHHBIE IIOKA3aTENH
sKOHOMHUYECKOro pocta. Ctonp OypHOe pa3BUTHE TpeOyeT 3HAYUTEIHHOIO
MOTpeOJIEHUsT PECcypcoB, B TOM YHCIE€ M TE€X, YTO IMPEAOCTABIICHbI YEIOBEKY
npuponoi. IlogoOHast kapTMHA, Kak U3BECTHO, HEU30EKHO BIEUET 3a €000t
OTPOMHBIE HKOJIOTMYECKUE U3JEPKKHU. BhIlIe yxe roBopuioch 00 yXyJIIIaromeMcs
cOoCTOSTHUU Bo3ayxa. K HUM 100aBUIMCH BOAHBIE apTEPUU CTPaHbI, KOTOPHIE CTaJIH
Ype3BbIUYAHO 3arpsi3HEHHBIMU, a, 0 OPUIIMaIbHBIM JaHHbIM, 70% MOBEPXHOCTHBIX
BOJI HETIPUTOJIHBI JIJIs1 TOTPEOICHMUS.

K yka3aHHBIM HETaTUBHBIM MOCIEACTBUSM OYPHOTO MHAYCTPHUAIBHOTO POCTA
no0aBWJiaCh W BO3HHKIIAS TUTAaHTCKAas CIOXHOCTb B cdepe peryaupoBaHUs
UCIIOJIb30BAHUS U MepepabOTKU OTXOJI0B, UTO ceroausa B Muauu npencrapiser cooon
OCTPYIO 3KOJOTMYECKYI0 Mpo0JieMy, MOCKOJIbKY €XEroJHO MpousBoautcs 277
MUJUTMOHOB TOHH TBEPJIbIX ObITOBBIX 0TX010B (THO), a k 2050 roay 5TOT Mokasareib
nojkeH yaBouThbes. Ceiuac B cTpaHe, MO OQUUMAIBHBIM JaHHBIM, TOJBKO 5 %
COOpaHHBIX OTXO0JIOB NepepabaThiBaeTcs, 18 % CTAaHOBUTCA KOMIIOCTOM, a OCTAJILHOE
BblOpackiBaeTca. Cyxue Hu@pbl CTATUCTUKU CBUAETENBCTBYIOT, UTO 77 % OBITOBBIX
OTXOJIOB OKa3bIBAIOTCS, B JIy4UllleM cCjydyae, Ha TMOJrOTOBJICHHBIX BJIACTAMHU
cnenuaibHbIX yyacTkax. K coxanenuto, molo0HbIe HaJIeXK bl HE ONPaBbIBAIOT CEOS.
SpkuM TOMy MOATBEPKIECHUEM SIBISIETCS MpobiieMa mnepepaboTKH IIIACTHKOBOM
rocyasl B crpase [1].

Tak Ha3pIBaeMbId TUTACTHKOBBIM KPHU3UC B CTpaHe INPENCTaBIsieT COOO0M
CEepPBE3HYI0 yIpo3y IS  DKOJOTHYECKOTo Ojaromoiyumsi cTpaHbl.  Ludpsr
CBHUJIETEIILCTBYIOT O TOM, 4TO MHaus ceituac npousBoaut 25 000 TOHH MIaCTUKOBBIX
OTXOJ0OB B J€Hb, YTO cocTaBiisieT mo4ytu 6 % Bcex TBepabix 0Tx0n0B. CTpana
3aHMMAET BTOPOE MECTO B MHPE IO BHIOpOCAM TaK Ha3bIBAEMOT'O PEYHOTO TUIACTHKA,
npu 3ToM pexku Wua, bpaxmanytpa m ['aHr M3BECTHBI KaK «MarucTpaivd MOTOKOB
niactuka». VIMEHHO Ha [0 9STHUX, BOCIEBABIIMXCS TMOATaMU B TEUCHHUH
ThICAYENEeTUH, pek npuxomutcs 90 % mnmacTuka, KOTOPBIA MOMAAaeT B MHUPOBOU
OKEaH.

Bnactu Takke 03a004€HBI pelIeHHEM 3a/ad MO0 BOCCTAHOBJICHUIO KAayeCTBa
BOJbI B peKax U JAPYrdx BOJOEMaX, TaKMX KaK o03epa, OJIHAKO, MPEeOO0JICHHUE
TpyAHOCTEM B d3TOM cdepe mpencraBiseTr co0Oll  Cephe3Hyr MOpolsemy.
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[IpaBUTENLCTBO U PETHMOHANIBHBIC BJIACTH pa3padaThIBAIOT MOIXOIbI IS pa3pabOTKU
MPOIyMaHHBIX M HAYYHO OTPABIAHHBIX CTPATETHH JJII OYMCTKH BOJBI, CHAOKEHUS
0e30MacHOi MUTHEBOI BOJION U MOAAEPKAHUS YHUCTOTHI BOJIOEMOB, PEIIeHNE KOTOPOH
MIPEACTABISIET COOOM CIIOKHYIO 33124y .

PervonanbHble BIACTU MPEANPUHUMAIOT OTUASHHBIC YCUIUS ISl PEILICHUS
naHHoM mpobsiembl. K mpumepy, mpaBUTEILCTBO INTata ['ypkapaT OCYIIECTBISET
MJJAHOMEPHYIO TIOJIMTHKY 10 COKPAICHUIO MOTpebieHns Boasl u3 peku Hapmama. C
ATON 1eNbl0 OBLIM YCTaHOBJICHBI 161 ouucTHas cTaHIUsa ISl CHAOKEHHS
MPOMBIIJIEHHBIX M CTPOUTEIBHBIX CEKTOPOB YKOHOMMKHM IIITaTa OYUILICHHON BOJOM
[1].

MHorue sKojoruyeckue mpoOJieMbl, KaK OTMEYaJIOCh BBIIIE, IMOPOXKICHBI
BBICOKOM UHCJICHHOCTBIO HACEJIICHUSI CTpaHbl M HU3KUM YPOBHEM KH3HU
3HAYUTEIBHOTO KOJMYECTBA UHAUIIIEB.

[lo oueHke MHOruX cnenuaiucToB, Muaus mpeacTtaBiser coOoil cTpany,
KOTOpasi, MOXET 3aIIaTUT CaMyI0 BBICOKYIO IIEHY 3a MOCJEJICTBUS KIMMATHYECKOTO
kpuzuca. [loMUMO 3KCTpeMalIbHBIX TOTOJHBIX SBJICHUN, TAKUX KaK BHE3aIHbIC
HaBOJIHCHUSI M MacIUTaOHbIE JIECHBIC TMOXKapbl, CTPaHa YacTO CTAJIKHUBACTCSA C
JUTUTEIBHBIM BO3JIEUCTBUEM TEIJIOBBIX BOJH M 3aCyXaMmH, KOTOpbIE MCCYIIAIOT €€
BOJIHBIE UCTOYHUKH U CTaBST MOJ yTPo3y MPEACTOSIUN cOOp ypoxkasi, YTO BIUSET HA
obOecrieyeHne HaceJIeHHs TIPOI0BOJILCTBUEM.

UuCeHHOCTh JKUTENIed CTpaHbl, HacUUThIBaIolee Ooyiee MUILIUAPIOB
YEeJI0BEK, pacTeT co ckopocthio 2,11 % B roa. DTO OKa3blBa€T 3HAYMTEIBHOE
BO3JICICTBUE HA €€ MIPUPOJIHBIE PECYPCHI U CHUKAET MPEUMYIIIECTBEHHbBIN MOTEHIINAI
oT OypHBIX TEMIIOB 3KOHOMHYECKOro pa3ButTuia. [lorTomy camass Oonblnas 3amaua,
CTOSIIIIAst TIEPE]T BIACTAMH, — ATO pa3pabOTKa ONMpaBIaHHBIX C HAYYHOU U ITUUECKON
CTOPOH M€p, HANPAaBJICHHBIX HA OrPaHUYEHUE POCTA YHCICHHOCTH HaceneHus. Llenb
MMEET ABOSIKMN XapakTep: MEphl MO COKPAIICHUIO POCTAa YHMCICHHOCTH HacCeJIeHUs
JOJDKHBI aBTOMATUYECKH BECTH K MHTEHCHBHOMY ASKOHOMHUYECKOMY pPa3BUTHIO, a
MoJ00HOE Pa3BUTHE OJKHO MPUBOJUTH K CHMXKCHHUIO TEMIIOB POCTa YHUCJICHHOCTH
HaCEeJICHMUS.

benHoCTh M yXyHIIEHHE COCTOSHHSI OKpY)KArolehd cpeibl CBSI3aHBI MEXITY
coOoii. [logasnstoniee OOJBIIMHCTBO UHIMKIIEB HANPSIMYIO 3aBUCAT OT MPUPOIHBIX
pPECypcoB CTpaHbl [JIsi yJOBJIETBOPEHHUS CBOMX OCHOBHBIX MOTPEOHOCTEH B efie,
TorMBe, kuibe. Okoso 40 % nroaei, mpokuBaromux B MHIMM, BCe €1e HaXOasTCs
3a 9epToil OSTHOCTH.

Bolilie yxe TOBOPWJIOCH O TMOCJIEACTBUSX BO3ACUCTBUS TEIUIOBBIX BOJIH.
[TogoOHass BojHA CHOCOOCTBOBAaja 3aMEJICHUIO TEMIIOB SKOHOMHYECKOTO pPOCTa
BCJICJICTBUE PE3KOT0 MaJEHUS MOKa3aTesie MpOru3BOAUTEILHOCTH TPY/Ia, MOCKOJIbKY
MUJUTHOHBI MHAWKUIIEB HE MOTYT pab0TaTh B YCIOBHIX SKCTPEMAIILHOM JKaphl.

CtpaHa ¢ OgHOM M3 CaMbIX JAPEBHUX B HCTOPUHU YEJIOBEUYECTBA KYJIBTYD,
MPOJIOHKAET OCTAaBaThCsl TMPUBJICKATEIIBHOW CTpaHOM ISl TMOE3J0K MHUJUIMOHOB
WHOCTPAHHBIX TYPUCTOB. 3HAUYUTENbHBIA MHTEPEC Y HHUX BBI3BIBAIOT MPUPOIHOE
MHOT000pa3ue CTpaHsbI.
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B coBpemeHHbIX ycnmoBusx MHaus  sABIAETCS  OAHOM M3 CaMbIX
O0Mopa3sHOOOpa3HBIX CTPAaH B MHUpE, TJe 00UTaOT 7 % BUIIOB )KHBOTHBIX M PACTEHUUN
Mupa, a 21 % ee reorpaduueckoi mIOMAIN HAXOIUTCS MO JIECHBIM TOKPOBOM.

OnHako, U 371eCh MOSIBWINCH TPEeBOXKHbIE TeHJeHnu. boiee 12 % u3 1212
BHUJIOB KUBOTHBIX MHauu, orcnexuBaembix B Kpacnom criucke MCOII, Haxonsrcs
IOJ1 yTPO30il MCUYE3HOBEHHMs, @ 25 BHJIOB BBIMEDJIM 3a mocieaHue rojapl. OcoOeHHO
MpauHyl0 KapTHHY MPECTaBIsIeT COO0N XapaKTepUCTUKa COCTOSIHUS OOUTaTeNe pek
u o3ep. IIpecHoBogHoe OuopaznooOpaszue Muaun coxpatmiiocs Ha 84 %, a 16 %
IPECHOBOAHBIX BUAOB HAXOIATCS MO YIPO30M U3-3a 3arpsi3HEHUS BOIBI [1].

HeratuBHble MOCIEACTBUS 3aTPOHYJIM M JPEBECHBIM MHUp cTpaHbl. llo
opuIMaTbHBIM JAHHBIM, YCIYTHM IO TPOU3BOJCTBY IPEBECHUHBI M HEIPEBECHBIX
JECHBIX NPOAYKTOB B WHIWKM MNpUXOAST B YNAAOK, YTO CBUAETEIBCTBYET O
YpEe3MEPHON IKCILTyaTalliy JIECHBIX PECYPCOB.

BoccraHoBieHne J1€COB JIOJKHO CTaTh KIIIOYOM K aMOMIMO3HBIM LEISIM
Biactel MHnuu B 007aCTH COXpaHEHUs KIMMAaTa, XOTS HEKOTOPBIE YTBEPKAAIOT, YTO
CTpaHa He AEJIaeT JOCTaTOYHO, YTOObl OCTAHOBUTH YHUUTOKEHUE 3TOTO BAKHEUILIETO
pecypca. IIpogomxkaromascs BeIpyOKa JIECOB SIBISETCS MOCIEACTBUEM HEraTHBHOIO
BO3JICUCTBHSl AKTUBHBIX YyCWIMM B cdepe MEeCTHOM TOProBiH, «IaBICHUEM
OOLIMPHOTO CETBCKOXO35MCTBEHHOIO CEKTOpa CTpaHbl M POJIbI0 CKOTOBOJICTBA B
CEeNbCKOM 3KOHOMHUKE. OJHAKO, YYUTHIBasl JpamMaTHYECKUE IOCIEACTBUS, KOTOPHIC
ATH JEHCTBHUS OKa3bIBalOT Ha OHOpa3HOOOpa3ue, IEHTpPalbHOE IMPABUTEIBCTBO U
pEervoHalIbHbIE BIACTU TPUHAIM Ha ce0s 0053aTeNbCTBO MOJOXKUTH KOHEI[ U
00paTUTh BCIISTH BBIPYOKY JIECOB. DTO JTOJDKHO CTaTh BAKHEUIITUM MTPUOPUTETOM IS
Nnanumn.

Cronp HeraTuBHasi OLEHKA HKOJOTHYECKOro COCTOsIHUA B MHauM He MoJKHA
3aCJIOHATHh OYEBUIHOIO: MPUMEP ATON CTpaHbl JOJDKEH CTaTh CBOCOOPA3HBIM YPOKOM

IUISL KUTEJNEeW IUTAHEeTbl: COXPAaHEHWE MPUPOAbl — E€CTECTBEHHOE YCJIOBHE IS
najabHenIero npeObIBaHUs YeI0BeKa Ha 3eMiie.
Cnucok numepamypuol:

1. Ilugenv A.FO. Oxonocuvecku npoodnemvr HHOuu: HaAYyUOHANbHLIL oOnblm U
MeHcOyHapooHoe compyoHuuecmso. Oxeanckuii menedxrcmenm. —2025-NelC(29). C.90-92.

YK 37.022
IMPOEKTHAS JIESITEJIBHOCTH KAK Y®®EKTUBHBIM HHCTPYMEHT
JIJISI ®OPMHUPOBAHMUS DKOJIOTHYECKOM KYJIbTYPBI
OBYYAIOIIIUXCS 5-8 KIIACCOB (M3 OIIBITA PABOTHI)
Cusnosa Onvea I'eopeuesna,
yuumeno ouonoeuu, MBOY COLL Ne 62 um. FO.A. 'acapunay,
2. Mbicesck, Yomypmcekas Pecnyonuka

AnHoTanus. CtaThsl MOCBAIIEHA BOIMpocaM (OPMHUPOBAHUS IKOJOTUYECKOU
KyJbTYpbl OOydaromuxcs 5-8 KJaccoB Ha ypokax OHOJIOTMH dYepe3 MPOEKTHYIO
JesITeIbHOCTh B CHCTEME JIOTOJHUTENBHOrO0 oOpa3oBaHMs. ABTOpP pacKpbIBaeT
B3aMMOCBSI3b y4acTUsi 00yYaroIIMXCsl MIAAMINX KJIACCOB B MPOEKTHOM JEATEIbHOCTH
B paMKax Kypca «BBeJeHre B 3KOJIOTHUIO» C BOBJIIEYEHHOCTBIO B 9KOJIOTMYECKUE TEMBI

1 B BOCbMBIX KJIaCCaX Ha YPOBHC OCHOBHOT'O 06mer0 06pa3013aHH$1.
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KioueBble cjI0Ba: MPOEKTHAs NEATENBHOCTh, YPOKH OHOJIOTHH, SKOJIOTHS,
IKOJIOTUYECKasl KYJbTYypa, OXpaHa MPHUPOAbI, OKpY’Kalollas Cpeaa, dKOJIOIMYecKHe
poOJIEMBI.

llonumanue npupookwl,
eymannoe, bepedicnoe omHouleHue K
Hei — OOuUH U3  2JeMEeHmOo8
HPABCMBEHHOCTU, yacmuya
MUPOBO33PEHUSL.

K. Ilaycmosckuii

Ha 3ape cTaHoBieHHs 4eIOBEYECTBA JIFOJIA KUK B TAPMOHUU ¢ npupoaoit. Ho
yeM Jaiibllie WJET pPa3BUTHE HAYYHO-TEXHUYECKOTO IIporpecca, TeM OCTpee WU
HACYIIIHEE CTAHOBATCS MPOOJIEMbl B3aMMOOTHOLIECHUN YeOBEKa C OKpY’Kalolen
cpenoit. A MacmTaObl MPOOIEMBI C KaXKIbIM TOJOM TOJIBKO YBEIMYUBAIOTCS U UMEIOT
TUTaHeTapHbI xapakTep. K ri100aibHBIM BBI30BaAM 3KOJOTUYECKOW O€30MacHOCTH
OTHOCATCS TIOCTEACTBUS WM3MEHEHHWs KiIMMaTa Ha IDIAHETe, POCT MOTpeOIcHUs
MIPUPOIHBIX PECYPCOB MPU COKPAIIEHWN MX 3aMacoB, COKPAIICHHE OMOJIOTHYECKOTO
pazHooOpa3us u mp.

Dkojiornyeckasi OOCTaHOBKAa Ha TeppuTopuu PocCcMU OIGHMBAETCS Kak
HeOmarononmydHasi, ykaseiBaeTcsi B (CTpaTermm SKOJOTHYECKOH 0€30macHOCTH
Poccutickon @enepamum Ha nepuon a0 2025 roqa [1].

OgHUM U3 TNPUOPUTETHBIX ITYHKTOB OCHOBHBIX 3a/lad TOCYJapCTBEHHOM
MOJIMTUKM B 00JIACTU DKOJIOTHYECKOTO pa3BUTHUSL  sBIsieTCs  (HOpPMHUpPOBAHUE
AKOJIOTUYECKON KYJIbTYPhI, Pa3BUTHE DKOJIOTHYECKOTO OOpa30BaHMS W BOCIUTAHUS
[3].

Oty  3amaum  BKJIOYAlOT B cebs u  DepepanbHble TOCYIapCTBEHHBIC
o0pa3oBaTeNbHBIX CTAaHAAPTHl OCHOBHOTO 00111eT0 00pa3oBaHus [4].

Cornacio @I'OC ocHoOBHOrO 001Ier0 00pa30BaHMs, OJHO W3 HAMPABICHUN
MporpamMMbl 00y4YeHUsST — 3TO (DOPMHUPOBAHHUE IKOJIOTHICCKON KyIbTyphl. HekoTophie
3aJ1a4d HKOJIOTHIECKOTO BOCTIUTAHHS B CPETHEM 3BEHE:

1) HayuyuTh  IIKOJBLHUKOB  OCO3HABaTh  IIEHHOCTh  JKOJOTHYECKH
11eJ1eco00pa3HOTO, 3I0POBOTO U OE30MaCHOr0 00pasa >KU3HU,

2) chopMHupOBaTh 3HAHUS O COBPEMEHHBIX YIpO3ax IS KU3HHU M 30POBBS
JOJIeH, B TOM YHCIIC DKOJIOTHYECKUX W TPAHCIIOPTHBIX, U TOTOBHOCTh aKTUBHO UM
MIPOTUBOCTOSTD;

3) pa3BUTh TOTOBHOCTH K COIHMAIBHOMY B3aWMOJICHCTBUIO IO BOIMPOCAM
VIIYUIICHHS SKOJOTUYECKOTO Ka4eCTBA OKPYKAIOIIEH Cpeibl, YCTOMYUBOTO PA3BUTHS
TEPPUTOPHH, SKOJOTUUECKOTO 3I0POBhECOEpPEraroniero mpoCBeIeHNs] HACEICHNUS,

4) moOMOYh YUYEHHKAM OCO3HATh B3aWMOCBSI3b 3JI0POBBSl 4YEJIOBEKa U
HKOJIOTUYECKOTO COCTOSIHUS OKPY’KAIOIICH CPebl, POJIh SKOJIOTUUECKON KYIbTYPHI B
00ecTIeYeHUH JTUIHOTO M OOIIECTBEHHOTO 3I0POBbs B Oe30macHOCTH [4].

DKoJylormyeckas KyjibTypa KaK OJIHA W3 COCTaBIIIOIIMX 4YacTel oOmei
KyJIbTYpPhl YEJIOBEKA OMPEICISCT €ro OTBETCTBCHHOE OTHOIIECHHWE K OKPY’KAOIICH
cpezie ¥ CHOCOOHOCTh K CO3HATEIbHOMY B3aUMOJICUCTBHUIO C HEM.
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®opMHpPOBAaHUE DIKOJIOTMYECKOW KYyJIbTYpbl UE€JIOBEKa HEBO3MOXKHO 0€3
0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUH.

OKOJOrHYecKHe TMpencTaBiIeHus] (POPMHUPYIOTCS Yy IIKOJPHUKOB Ha YpOKax
ouonoruu, reorpaduu, IKOJIOTUH, XUMUU U BO BHEYPOUHOH EATEIHHOCTH.

ABTOp maHHOU cTaThH paboTaeT yuurteneM Ouonoruu B 5-9 kiaccax, a Takxe
ABJISIETCSI NIPENOJABATEIEM B CUCTEME JOMOJHUTEIBHOTO OOpa30BaHUs, MPENOAAET
«BBenenne B skonoruto» B 5-6 knaccax. Takke B 30HE OTBETCTBEHHOCTH II€1arora
JIEKUT NPUILIKOIBHBIN YYaCTOK.

IkonpHBIA TOpeaMeT OHOJOTusl  SIBISIETCS  OCHOBOIOJATaloIUM ISt
(GopMupOBaHUsA SKOJOrMUYECKOM KyubTypbl. ColepkaHue y4uyeOHOro IpenMera
IIO3BOJISIET BKJIOYATh JKOJOTMYECKYIO HAIPABIECHHOCTh HAa U3y4YEHHHM MHOTUX TEM,
Takux Kak «Pa3HooOpa3ue opraHuzMoBy, «lIpucrnoco0ieHHOCTh OpraHu3MOB K
OKpy>Karolien cpeney, «B3auMocBs3u B IpUpogHOM coob1ecTBe», «Cpena oduranus
OpraHu3MOB, «JKOJOTHYECKUE (aKkTOpbl», «AHTPONOTEHHOE BO3/CHCTBUE Ha
MPUPOAY» U T.1I.

Ha ypokax OMOJOTUMY UCTIOIB3YIOTCS BCEBO3MOKHBIE TUAAKTUYECKHUE PUEMBI,
Takhe Kak Oecelbl, MPOOJEMHBbIE CUTYyallud, pa3raJblBaHUE Pa3IUYHBIX 3arajiok,
KpOCCBOPJIOB, PeOycoB, OOCYXJEHHE CIIy4daeB, IJI€ JI€THU MOTYT BBIPa3UTh CBOE
OTHOLIEHUWE K TE€M WJIM HHBIM COOBITUAM, NPENJIOKHUTh AP(HEKTUBHYIO MOJEIb
MOBEJICHUS B PA3JIUYHbBIX PEAJIbHBIX UM BOOOPaXKaeMbIX OOCTOSTENbCTBAX.

Ocoboe BHMMaHUE Ha ypoKax OHOJIOTMHM B TE€Max, BKIIIOYAIOUIUX H3y4EHUE
Pa3IMYHBIX CUCTEMAaTHYECKUX TI'PYIIl JKUBBIX OPTaHU3MOB YIEJSIETCS 3HAKOMCTBY C
OouopaszHooOpazuemM MecTHOM (iopbl U (ayHbl, a Takke ee oxpaHe. OIHUM U3
CHOCOO0OB 3a0CTPEHHUs] BHMMAHMS Ha MpoOJIieMe€ HCUE3HOBEHUS M OXpaHbl BHUJIOB
ABJIIETCS CAMOCTOSITENIbHBIM TMOMCK 00y4aromMMHcs HH(OpMalUd O PEIKUX U
OXpaHsSIEeMbIX BHJIaX WJIM 0COO0 OXpaHSIEMbIX NMPUPOAHBIX TEPPUTOPUAX PETHOHA U
MPE3EHTalUs Pe3yJIbTaTOB CBOMX padOT Ha ypoKax, Hampumep Takux Kak «lITuipl,
3aHeceHHble B KpacHyto kHury Yamyprtckoil PecniyOnukny, «Penakue u oxpaHsembie
pacTeHusi Hamero kpas», «HanuoHalbHblE TApKM W MNaMSATHUKH [PUPOJBI
Y amypTum»

OgauM  u3  SPQPEKTUBHBIX HMHCTPYMEHTOB BOCHHUTAHHUS  3KOJOTMYECKH
IPAaMOTHOTO ¥ OTBETCTBEHHOT'O TPaXXIaHUHA SIBJISIETCS] IPOEKTHAS! 1€ TEIbHOCTb.

Ha 3amsatusax kypca «BBemeHne B JKOJOTHIO»  PAaCCMATPUBAOTCS
HKOJIOTMYECKUE MPOOJEeMbl COBPEMEHHOCTH, HUX aKTyalbHOCTh U IYTH pEIICHHUS,
320CTpSIETCS BHMMAaHUE HA BAXXHOCTH JIMYHOIO Y4YacTUs KaXJIOro 4YelOBEeKa B
COXpaHEHUU OJIArOMPUATHON YKOJIOTHIECKON 0OCTaHOBKH.

Peanuzanus npoekTHOW pabOTHI OKa3bIBAECT IMOJIOKUTEIBHOE BIMSIHHE Ha
CTAHOBJICHHE JKOJOTMYECKOM OCO3HAaHHOCTM 4Yepe3 MOBBILIEHWE MHTEpeca K
M3YYCHHUIO, TPUOOpETeHHEe YMEHUHW Ha TMPAKTHKE, PACKPBITHE TBOPUYECKOTO
NOTEHIIMaJIa, BOCIUTAHUE YYBCTBA JI0JIra, COBEPILIEHCTBOBAHUE HABBIKOB OOIICHHUSI.

OOyuarompecs  CaMOCTOSITENIBHO — MIIYT  MH(POpPMALHUIO, MIPOBOASAT
UCCJIEIOBAHUS, AHAIM3UPYIOT JaHHbIe, NPUMEHSIOT TOJyYCHHbIE 3HaHUS Ha
npaktuke. Ilpu co3maHuM NPOEKTOB JE€TU MPOSIBISIOT CBOU  TBOPYECKUE
CIIOCOOHOCTH, Pa3BUBAIOT HaBBIKKA OOLIEHUS, paboTasi B TpyIIe U MPEACTABIISIS CBOU
OPOEKThl CHylIaTeasiM W 3KchepraMm. Peanusys MOpakTUKO-OpPUEHTUPOBAHHBIC

189



MPOEKTHI, 0OyYaloIIMecss OCO3HAIOT 3HAYMMOCTh CBOCH JEATEbHOCTH B OXpaHE
PUPOBI.

[Tomygas 6a30BbIC 3HAHUS B OOJACTH JKOJOTHUH, PeOSTa MEPBOHAYAIBHO Kak
MPaBWJIO BBIOUPAIOT HCCIEAOBATEIBCKHE MPOEKTHI, Takue Kak «BnusHue
aBTOTPAHCIIOPTA Ha 3arpsi3HEHUE BOJB», «YeM omaceH OJHOPA30BbIM CTaKaHUUK?),
«Kak HeTenpoAyKThI BIUAIOT Ha TUApOchepy» U T.1.

HaunGonpmuii HTEpEC MPENCTABISIOT TPAKTUKO-OPUEHTHPOBAHHBIE TIPOSKTHI,
rae oOydyarommecss MPEACTaBIAIOT YK€ KaKOW-THO0O MPOIYKT, MOOYKIAIOMUA K
JNEHUCTBUSIM TIPUPOJIOOXPAHHOTO XapakTepa. Tak ydanuMucs ObLIM TpPE/ICTaBJICHBI
TaKue MPOEKThl, Kak «BrIpamuBanue 0eroHWH BEYHOIBETYIIEH JJIsl MPUILIKOJIBHOTO
y4JacTKa IyTeM 4YepeHKOBaHUsD», «Co3aHMe 3KoJIoTHYecKoro kpecra «Cmacarenu
ILIAHETHIY.

PaGoras Ham mpoekTamu, OOydYarolIMecs IOAYyYarT OMNBIT MPUHATHS
AKOJIOTUYECKH TPAMOTHBIX PEIICHUMN.

B BoCcbMOM Kitacce yyamuecs y>Ke€ 3aHUMAlOTCSl MPOEKTHOM JEATEIbHOCTHIO B
paMKax OCHOBHOM MIKOJbI. Kaxnpii oOydaroniuiicss JOJKEH 3allUTUTh TPYNIIOBOM
WM WUHAUBUAYAIbHBIM TPOEKT, pPE3yJbTaTOM KOTOPOTO SBJISIETCS KaKOU-I10O0
MPOAYKT:  TBOpYECKHH, oOpa3oBaTeabHbII W  T.I. BOJBIIMHCTBO  JAETEH,
3aHUMAaBIIMXCS B Kypce «BBeleHHEe B HKOJOTHUIO» BBIOpaIM ISl 3allUThI TEMBI,
CBSI3aHHBIC C TMpoOJieMamMu 3KoJIOTHH, Takue Kak «Coznanve WH(POpMAIMOHHOM
opomrtopsl «IIpecHass Boma u crnocoObl ee coxpaHeHus», «Pa3paboTka clieHapus
KJ1accHoro yaca « Kak miactuk Biauser Ha MupoBoi okeanH», «MHOTOpa3oBbIe
0axmIbl KaK SKOJIOTMYHAS aJbTepHATHBA OJTHOPA30BBIM» U T.JI.

AHanu3Hpys OMBIT MPOEKTHON JACSATEIBHOCTH yUYaluXcs B 00JaCTH SKOJIOTHUH,
MOXXHO CJIeIaTh BBIBOJI, YTO MPOEKTHBIM METOJ (hOPMHUPYET B HUX MO3HABATEIHLHYIO
AKTUBHOCTD, KPUTHUYECKOE MBIIIUIEHHUE, YMEHHE OPUEHTUPOBATHCS B
MH(POPMAITMOHHOM MPOCTPAHCTBE, YMEHHUE aHAIU3UPOBATh U HAXOJUTh PEIICHUs, a
TaK)X€ BOCIIUTHIBAECT YKOJIOTHYECKOE CO3HAHUE PEOST, HA YTO yKa3bIBaeT BHIOOP TEM
MIPOEKTOB ATUMHU YYAIIUMUCS YK€ B BOCBMOM KJjacce. Takum 00pa3om, oOy:KIeHHE
TIOUCKOBOM, MCCIEIOBATEIHLCKON AKTUBHOCTA B XOJAE IMPOEKTHOM JESITEIbHOCTH B
00J1acTh OXpaHbl OKPYXKAIOIIEH Cpelibl U COXPAHEHUS] YCTOMYHUBOTO IKOJIOTHYECKOTO
Omarononyuus  siBaserca  3(P(EKTUBHBIM  HMHCTPYMEHTOM  (OPMHpPOBAHUSA
AKOJIOTMYECKOHN KYJIbTYpPhl 00yUarOIIUXCsl.

Cnucox numepamypoi:

1. Va3 IIpe3udenma P® om 19 anpens 2017 2. Ne 176 «O Cmpameeuu 3kon02u4ecxot
besonacnocmu Poccutickoti @edepayuu na nepuoo 0o 2025 cooar [Dnekmponnuwiii pecypc].
-Peorcum oocmyna: https.//www.garant.ru/products/ipo/prime/doc/71559074/ (oama
oopawenus: 29.03.2025).

2. Cennuykas JI.B. Ponv obpazosanusi 8 ¢opmuposanuu 3K0102UHECKOU KYIbmypbl
[Onekmponnviii pecypc]. -Pexcum docmyna: https.//cyberleninka.ru/article/n/rol-obrazovaniya-
v-formirovanii-ekologicheskoy-kultury-1 (0ama obpawenusa: 29.03.2025).

3. OcHo8blL 20CY0apCmeeH Ol NOAUMUKYU 8 001ACmuU IKoI02UuYecko2o pazsumus Poccuu
Ha nepuood 0o 2030 zooa (yms. IIpe3zudenmom PD om 30 anpena 2012 2.)5 maa 2012
[Onekmponnuiii pecypc]. -Peorcum docmyna:
https://'www.garant.ru/products/ipo/prime/doc/70069264/ (0ama obpawenus: 29.03.2025).
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https://cyberleninka.ru/article/n/rol-obrazovaniya-v-formirovanii-ekologicheskoy-kultury-1
https://www.garant.ru/products/ipo/prime/doc/70069264/

4. @edepanvHulll 20Cy0apCmeeHHblil 00pPaA308amenbHbll CMAHOAPMOCHOBHO20 001e20
00pazosanus ¢ uzmMeHeHuamMu u oonoanenusmu om:18 uwns, 8§ noaops 2022 2., 27 dexabps
2023 2., 22 AHBApS 2024 2. [Onexmponnviti  pecypc]. -Peowcum
oocmyna:https://base.garant.ru/401433920/53f8942 1bbdaf741eb2d1ecc4ddb4c33// (oama
oopawenus: 29.03.2025).

5. Hoopeyosa H.B. Oxonoeuueckoe eocnumanue 6 nuoHepckom Jaazepe. M:
Aeponpomuszoam, 1988.

YK 51-7
MPOBJIEMHO-OPUEHTUPOBAHHOE OBYUYEHUE B MATEMATUKE
Cyamanog /[uac Qudenesuu, npenodasameib MamemMamuxu
T'ATIOY Ygumckuii xonnedsxe cmamucmuxu, UuHGopmamuxu u
svlyuciumenvruou mexnuxu 2. ¥Yga, Pecnyoruxa bawxopmocman

AnHoTanusi. B ganHoil pabote paccMmarpuBaeTcs MOJIXOJ K MPENoJaBaAHHUIO
MaTeMaTUKH, MpPU KOTOPOM AakLEHT JeNaeTcs Ha MpoOJIEeMHO-OPUEHTHPOBAHHOM
oOydeHuu. DTO O3HAa4yaeT, YTO Yy4allhecs OCBauBalOT MaTepHall uepe3 pelIeHue
KOHKPETHBIX 3a/la4y U Mpo0sieM, TpeOyIoMmUX NPUMEHEHUs] MaTeMaTHYECKUX 3HAHUM.
Taxoit monxon cnocoOcTByeT OoJiee rIyOOKOMY MOHUMAHUIO IPEAMETa U PA3BUTHIO
HABBIKOB KPUTUYECKOTO MbIIUICHUS. KilroueBble Cl0Ba OTpa)karOT CyTh METOoAa U
o0jacTb €ro MNPUMEHEHUS — MaTeMaTHUYecKoe OOpa3oBaHME U IMPAKTUYECKOE
UCII0JIb30BAaHUE MATEMATUYECKUX MHCTPYMEHTOB Ul aHAJIN3a U PELICHUS peabHbIX
3aaad.

KutoueBble cjioBa: mMateMaTtuka, OOy4eHUE MAaTEMATUYECKUM JUCHUILIMHAM,
OCHOBAaHHOE Ha PELICHUU 3a]a4.

[IpoGnemHo-opuentupoBanHoe obyuenue (IIOO) mnpexncrasiser coOoit
MHHOBALMOHHBIM MOJAX0J K 00pa30BaTebHOMY MPOLECCY, KOTOPBIM AKIEHTUPYET
BHUMAaHHE Ha PEIIeHUM peajbHBbIX 3a/ady KaK Croco0e pa3BUTUS KPUTUUYECKOTO
MBIIUICHUS W aHAIUTUYECKHX HAaBBIKOB Y CTYACHTOB. B KOHTEKCTe mpenojaBaHus
matematuku [10O nmoMoraer cTyieHTaM He TOJIbKO YCBOUTH TEOPETUUECKUE 3HAHMS,
HO W TPUMEHUTh WX Ha TMpaKTUKe, YTO JeNaeT mpolecc oOyudeHus Ooiee
yBJIEKATEIbHBIM U 3HAYUMBIM.

Peanbubie 3amaun [I0O OCHOBBIBAIOTCS Ha MCIOJIb30BAaHUU 3a]lady, KOTOPbHIE
UMEIOT MPAKTUYECKOE 3HAUEHHWE M MOTYT OBbITh CBS3aHbl C TIOBCEIHEBHOM KH3HBIO.
DT0 MOXKET OBbITh aHAIM3 IaHHBIX, IPOEKTUPOBAaHUE, PUHAHCOBOE IJIAHUPOBAHUE WU
Ipyrue 3aa4u, TpeOyrolre MPUMEHEHUsI MaTEMAaTUYECKUX 3HAHUM.

B orauune OT TpaaAMLIMOHHOTO MOAXO0/A, TAE€ CTYJEHT SIBJISECTCS MACCHUBHBIM
nosyuareneM uHpopManuu, B [1OO ywammecss akTMBHO Y4YacTBYIOT B Ipoliecce
o0yueHusi. OHM HCCIEAYIOT, 00CYXAal0T U pabOTaIOT HaJ 3ajayaMu B rpymnmnax, 4yTo
CIIOCOOCTBYET pPa3BUTHIO HABBIKOB COTPYIHUYECTBA.

Tawke IIOO mnoOyxmaeT ydaluMxcs aHAJIU3UPOBaTh  HHGOPMAIIUIO,
(GopMyIMpPOBATH TUIIOTE3BI U TPOBEPATH UX. DTO PA3BUBAET KPUTUUECKOE MBIILJICHUE
U CIIOCOOHOCTH K CAMOCTOSITEIbHOMY PELIECHHUIO POOIIeM.
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B nponecce paboTel Haj 3a1auaMu CTYAEHTHI MOTYT UHTETPUPOBATh 3HAHUS U3
pa3IMYHBIX 00JIaCTe, YTO COcOOCTBYeET OoJiee rTyOOKOMY TOHHMAaHUIO MPEAMETa U
€ro B3aMMOCBS3EN.

Hanee paccmorpum npumepsl npumeHenust [100 B marematuke. Ydaimuecs
MOTYyT paboTaTh € peajJbHbIMM HAOOpaMu JAHHBIX, HalpUMEpP, AaHAIU3UPYS
CTaTHUCTUKY O TMOrojie, 4TOOBl MpEeACKa3aTh BEPOSTHOCTh NOXKIA. OTO Tpedyer
IIPUMEHEHUS 3HAaHUU O BEPOSITHOCTH, CTATUCTUKE U UHTEPIIPETALNNA TaHHBIX.

CtyaeHTbl MOTYT OBITb BOBJEYEHBI B IMPOCKTUPOBAHUE U CTPOUTEIHCTBO
MOJENN MOCTa, T[JI€ OHU JOJDKHBl pPAacCyuTaTh HArpy3KH, HCIOJIb30BAThH
F€OMETPUYECKHE MPUHLHUIBI U MPUMEHITh 3HAHHUS O MaTephaliaXx. JTO HE TOJBKO
pa3BUBaeT MaTEMaTUYECKUE HABBIKH, HO U YYUT padOTaTh B KOMaHJIE.

[TomuMo 3TOTO, ydaluecs MOryT pa3paboTarh OOKET JJi BHIMBILIIICHHOTO
Ou3Heca, BKIIIOYasl pacyeThl HAJOrOB, PAcXOAOB M J0XOAO0B. DTO IIOMOTaeT MOHATb,
KaK MaTeMaTHKa MCIOJIb3YETCs B PEalbHOM KU3HU U B OU3HECE.

Jlanee paccMOTpHM NPOEKT Ha TEMy IMpEICKa3aHUE TemiepaTypsl. JlaHHBIN
paboTa MO3BOJIMT CTYJIEHTaM MCIOJIb30BaTh MATEMATHUYECKUE MOJIEIH, CTATUCTUKY H
aHaJW3 TaHHBIX JUISl PEIICHUS PEAIbHOU 3a1a4u.

[{empr0 mpOEKTa SIBJISETCA W3YYECHHE METONOB IPEICKA3aHUS TEMIIEPATYPHI:
CTyJACHTBl TIO3HAKOMSTCA C OCHOBHBIMH ITOAXOJAMH, HCIIOJb3YEMBIMU IS
IIPOTHO3UPOBAHUSA MOTOAbL. /[ TaHHOrO NMpPOEKTa MPUMEHSIOTCS MAaTeMaTHYECKHE
MOJICJIM, KaK MCIIOJIb30BAHUE JIMHEHHOM pPErpeccud M JAPYIMX CTaTUCTUYECKUX
METOJOB JJIsl aHaiu3a JaHHbBIX. I[Ipu 3TOM CTyJIeHThl HaydaTcsi coOuparsb,
oOpalaTeIBaTh U BU3YaJIU3UPOBATH JAHHBIE.

PaccmoTpum 3Tansl JaHHOTO MPOEKTa:

1. COop naHHBIX:

- CTYAEHTbl MOTYT HCIOJb30BAaTh OTKPHIThIE 0a3bl JaHHBIX, TaKue Kak SHaexc
IIOr0J1a UM JPYTUE METEOPOJIOTUYECKUE CANTHI;

- coOpaTh JaHHBIE O TeMmIepaType 3a ONpeneiEHHbIN Mepuoj (Hampumep, 3a
HOCHEAHUNA TOJ) JUIsl BBIOPAHHOTO pETrMOHA. BaXHO BKJIIOYUTH HE TOJBKO
TEMIIEpaTypy, HO U APYrHe€ MapaMmeTpbl, TAKUE KaK BJIAXXKHOCTb, CKOPOCTb BETPA U
aTMoc(epHOe TaBIeHUE.

2. AHanu3 JaHHBIX:

- CTYJEHTbl MOTYT HCIOJIb30BaTh METOJbl OMHCATEIbHOW CTAaTHUCTUKH, YTOOBI
NpoaHAIM3UPOBaTh COOpaHHBbIE JaHHblEe (CpeoHsis TemIeparypa, MUHUMYM U
MaKCUMYM);

- cozJlaHue rpauKoB U AUarpamMM ik BU3yaln3aluy U3MEHEHHUI TeMIepaTyphl.
OTO MOXKET OBbITh JIMHEWHBIN TpaduK, MOKA3bIBAIOIIMNA U3MEHEHUS! TEMIIEPaTyphl C
TE€YEHUEM BPEMEHH.

3. MoaenupoBaHue:

- CTYIEHTBI MOTYT MCIIOJIb30BaTh JIMHEHHYIO PErPECCUIO I CO3JaHUsI MOJEIIN,
KOTOpasi IMpeAcKa3blBaeT TeMIlepaTypy Ha OCHOBE Ipyrux (pakTopoB (Hampumep,
BPEMEHHU T0J1a);

- HCCIIeIOBaTh, KaKk pa3Hble MOJACIH (JTMHEHHas!, TOJIMHOMHUAIbHAS U T.1I.) MOTYT
BJIMATH HA TOYHOCTH MPEICKA3aAHUM.
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4. [Iporao3upoBaHue:

- HUCHOJIb3YS CO3JaHHBIE MOJIENH, CTYACHTBI MOTYT IIOIBITATHCS MNPEACKA3aTh
TeMIlepaTypy Ha OV KaWIIie THA WU HEACIIH;

- CpaBHUTb MpeJcKazaHus ¢ (PaKTUUECKUMU JaHHBIMU, YTOOBI OIEHUTHh TOUYHOCTh
MOJEIIH.

5. IIpesenTanus pe3ysbTaToB:

- TOJTOTOBUTH OTYET, B KOTOPOM OYAYT U3JI0KEHBI LI€JIU, METOIbI, PE3YJIbTAaThl U
BBIBOJIbI IIPOEKTA;

- CTYACHTHI MOTYT IPEJICTABUTHh CBOM PE3YJIBTATHI KJIACCY, UCTIONB3YS IPaPUKU 1
IAarpaMMmbl 11 HATJISIIHOCTH.

Jlanee paccMOTpHUM MPUMEPBI BOITPOCOB JIJIs1 0OCY K ICHUS

- Kak paznuunsie GpakTopsl (BIaXKHOCTb, TaBICHUE) BIUSIOT HAa TEMIIEpaTypy?

- Kakue moaenu npenckazanus HanOojee TOUHBIC U IToYeMy?

- Kak nu3MeHeHus KiimmaTa MOTyT MOBJIMATh HA TEMIIEPATYPHBIE TPOTHO3bI?

B wmenom, MpoOEKT MO NPEACKa3aHWUI0 TEMIIEPATYpPbl HE TOJBKO IMOMOTAeT
CTyJICHTaM pa3BUTh MATEMAaTUYECKHUE HABBIKA, HO W YUYUT HUX peLIaTh pPeEajibHbIC
poOJIeMbl, WCIIOIB3Ys JaHHBIE U MOJEIH. DTO OTIMYHBIM CIOCOO MHTEIPUPOBATH
MAaTEMaTHKy ¢ HAyKaMH O 3€MJI€ U OKPY KAIOIIECH CPEIOi.

[IpeumyiiecTBOM  MPOOJIEMHO-OPUECHTUPOBAHHOTO  OOyYCHHUS  SIBIISICTCS
YBEJIMUYCHUE MOTUBAIIUM, 33/1a4H, CBSI3aHHBIX C PEATBHOU JKU3HBIO, KOTOPHIE JEIAIOT
YPOKH ISl CTYJICHTOB 00Jiee HHTEPECHBIMU U 3HAYUMBIMH.

Takum 00pa3om, pazBuTHe HaBBIKOB, [IOO criocoOCTBYET pa3BUTHIO HE TOJIBKO
MaTeMaTUYECKUX, HO U COIMAJIbHBIX HABBIKOB, TAKUX KaK KOMMYHHUKaIus, padoTa B
KOMAaH/JI€ U1 KpUTUYECKOE MBIIIEHHE. Takke ydalmecs JIydlle yCBauBaroT MaTepual,
KOTJIa OHU BUJIAT €T0 MPUMEHEHHUE U MOTYT PelIaTh peaIbHbIC MPOOIEMBI.

[1po6sieMHO-OpHUEHTUPOBAHHOE OOYYEHHE B MaTeMaTUKE MPEACTaBiIsieT co00i
MOIIHBI WHCTPYMEHT [Ji1 TOBBIMICHUS A()PEKTUBHOCTH 00pa30BaTEIHHOTO
npouecca. JlaHHBIA TOAXOI TOMOraer CTyJE€HTaM pa3BUBaTh HE TOJBKO
MaTeMaTUYECKUE HAaBBIKM, HO U KPUTHYECKOE MBIIUICHUE, YTO JeJlaeT uX Oosee
TOTOBBIMHU K PENICHUIO pealbHbIX 3anad B OyaymeM. Buenpenue [100O B yueOHbINH
IpoIIeCcC TakKe TPeOyeT OT MeaaroroB THOKOCTH U KPEaTUBHOCTH.

Cnucox numepamypoi:

1. Bapenn  Jwcon  «llpobnemnoe  obyueHue:  ucciedo8amenbCkuii  NOOX00Y.
Onexmpounnwiii  pecypc  (Peacum  oocmyna:  https://archive.org/search?query=external-
identifier%3A4%22urn%3Aoclc%3Arecord%3A41151096226%22)

2. babanckuti  IO.K.  I[lpobnemnoe  obyuenue xax  cpeocmeo  NO8bluleHUe
aghhexmusnocmu yuenus wikoivHukos. -Pocmos-na-/lomny, 2019.

3. Bpyununckuii A.B. Ilcuxonocusi mvluinenus u npooremuoe obyuenue / Hoeoe @
arcusnu, Hayke u mexuuxe. Cep. «lledazocuxa u ncuxonozusny. -M.: 3nanue, 2019. -Ne 6. -
96 c.

5. Bypmenckas I'.B., 3axaposa E.U., Kapabanosa O.A. u 0p. Bo3spacmmno-
ACUXONIO2UHECKULL NOOX00 8 KOHCYIbMUPO8aHuu oemetl U nOOPOCMKO8: yyeb. nocooue 0is
cmya. gvicud. yueo. sasedenutl. -M.: Hzoamenvckuil Llenmp «Axademusy, 2020.
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YK 577.359
NPUMEHEHUE BUO®USUNYECKHUX 3AJIAY HA 3AHATUAX
BUOJIOI'NN KAK CIIOCOB ITOBBIIIEHUS ITO3HABATEJIBHOI'O
HUHTEPECA CTYJAEHTOB
Coipmaanoea Jluana Axnagosna, npenooasamens
T'AIIOY Ygumckuii konneoxe cmamucmuxu, UHpopmamuxu u
sblyucIUmenvHou mexnuxu, 2.¥Yga, Pecnyoruxa bawxopmocman

AnHoTaumus. B naHHOW pa0oTe MOKa3aHO 3HAYECHUE MEXIUCHUTLUIMHAPHBIX
cBsi3er 71 (hOPMUPOBAHUS 1IEIOCTHON KapTHHBI MHUpa CTYJICHTOB NMPU W3YUYCHHUH
€CTEeCTBEHHO-HAYYHBIX TUCHMIUIMH. [IpuBeneH ombIT mpuMeHeHHs OMOo(U3NYECKUX
3aJ1a4 Ha 3aHATHSIX OMOJIOTHH.

KioueBble ¢JIOBA: €CTECTBCHHO-HAyYHbIE JWCHUIUIMHBI;  WHTETpaLMs
MEXK U CIIUTUIMHAPHBIX 3HAHUM; onoduznveckue 3a7a4u; MOBBIIICHUE
MO3HABATEJILHOI'O MHTEPECA M YCIIEBAEMOCTH O0yJarOITHUXC .

MexauCIUIUIMHAPHBIE CBSI3U — OJTHO MX BaXXHEHIINX YCIOBUN (popMUpOBaHUS
HAy4YHOTO MHPOBO33PEHUS W IIEJOCTHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
OOyueHne OMOJIOTHH C TIPUMEHEHHEM MaTepuayia 1Mo (U3UKe W XUMHHU ITO3BOJISET
OOBSCHUTHh CTYIEHTAM B3aWMOCBS3b (DH3UKO-XUMUYCCKUX W  OHOJIOTHYECKUX
MPOIIECCOB, PACKPBITh YCIOBHS OCYIIECTBICHUS (PU3MOIOTHYCCKUX PEAKIUH, YTO
CIIOCOOCTBYET OCMBICIICHHOMY U TTyOOKOMY TMO3HAHUIO (PYHIAMEHTAIbHBIX 3aKOHOB
npupozsl [1, c. 452]. DddexkTuBHBIM NPUEMOM MHTErpaliy MEXAUCLUILIMHAPHBIX
3HAaHUM B y4eOHBIN MpollecC SIBISETCS PEIICHHE 3aJa4 U BBIMOJHEHUE 3aJaHUM,
TPeOYIOMUX KOMIUJIEKCHOTO MPUMEHEHHUs 3HaHUN U3 (PU3UKH, XUMUU U OUOJIOTHH.
JlaHHBIM METO] TO3BOJISIET HAYYUTh CTYJIEHTOB PEIIaTh YKOJIOTHYECKUE TPOOIIEMBI.

Mecto Ouoduznveckoil 3aa4n OnpeaenseTcs TMIaKTUUeCKON 1EIbI0 3aHITHUSI.
KauecTtBennbie 3amaun 11e7€cO00pa3HO MPUMEHITH B 00pa30BaTEIbHOM Mpoliecce
Ipy W3YYEHUH HOBOTO MaTepHuasia, MpU 3aKpEIUICHWU W TMPOBEPKE 3HAHUU, MpHU
OIICHKE YPOBHS Pa3BUTHS €CTECTBEHHO-HAYYHOTO MBIIIJICHUS CTYICHTOB.

Pemas 3amaum MEXIMCIMIUIMHAPHOTO COJEPIKAHMS, CTYACHTBI COBEPIIAOT
CIIOKHBIC  TIO3HABAaTEJIbHBIC W  pacUeTHBIE  JEHCTBHUSA, TPHOOPETAIOT U
COBEPIIICHCTBYIOT TMPAKTHYECKUE YMEHHWS, HaBBIKH, Yy4YaTcsl CaMOCTOSTEIBHO
BBISIBIISATh M YCTAHABJIMBATH MPUYMHHO-CJICACTBEHHBIC CBS3M MEXIY SBICHUSMU H
MpoIeccaMu, TPOUCXOIAIUMHU B ipupoje. Co3aaroTcst 61aronpusaTHbIC YCIOBUS JIs
OCO3HAaHHOTO TOHUMAaHUs E€AUHBIX 3aKOHOB, ()AaKTOB, TEOPHH, OOIMMX JJII BCETO
IIMKJIa €CTECTBEHHO-HAYYHBIX TUCIUIUINH. [IpOMCXOauT 3aKperyieHue u yriryoJieHue
paHee IPUOOPETCHHBIX 3HAHUH 10 (PU3HUKE U OMOIoTHU. B TaHHOM cTaThe MPUBEICHBI
puMepbl OMOPU3NIECKHUX 3aTaHHM, MPUMEHSIEMBIX MHOIO B MPOIIECCE MPEToAaBaHuUs
OMOJIOTUM Ha ATame 3aKPeIJICHUs U3y4aeMoro matepuana u GOpMHUPOBAHUS YMEHUS
MIPUMEHEHUS TTOTyYCHHBIX 3HAHUI Ha OCHOBE KaYECTBEHHBIX 3a/1a4.

3adaua 1. Kak usmenumcs vloenenue dHepeul OpeaHu3smMom 20MOUOMEPMHO20
HCUBOMHO20 NPU USMEHEHUU MeMNePamypbl OKpyicaroujeli cpeowl?

3aoaua 2. Kaxoe konuuecmeo menjiomvl 6bl0eisen 4ei08eyecKull Op2aHu3m 3a
1 cymku, eciu smoeo menia 00CMAMOYHO, 4mMooObl dogecmu 00 KuneHus 33 1
NIeOAHOU 800b1?
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3aoaua 3. Paccuumaiime snepeuro AT®, komopas cunmesupyemcs 3a Cymxu 8
opeanuzme 83pocio2o yenoseka ¢ payuorom numanus 10 000 klxc?

3aoaua 4. Yem o0bvscHUmMb coxpaujenue sHepeun 8 NUWEebIX yensix nUmaHus?
Kaxkou eceobwuii 3axon npu smom nposensiemcs?

3aoaua 5. Ha «xakux ceotcmeax yiempaz8yKka  OCHOB8AH — Memoo
VILbMPA38YKOBOU OUACHOCMUKU?

3aoaua 6. Kakoe usznyuenue npumensiom 6 meouyuHe Oaa2o0aps ceoell
npouuKaroujell cnocoonocmu?

CopepskaHue 3ajlad pacKpbIBaeT HOBBIE aCMEKThl MHTErpalud (PU3NYECKUX U
OMOJIOTUYECKUX 3HAHUW, TIOKA3bIBa€T OCOOCHHOCTH TMPOSIBICHUS (PU3NYECKOTO
3aKOHa B JKMBOM OpraHusme, OOBSCHAET (PU3NYECKHE 3aKOHOMEPHOCTU
OMOJIOTUYECKUX SIBJICHHUM, O0003HAYaeT MpaKTUYECKOe MPUMEHEHHE (PU3NYECKHUX
METOJIOB B HCCIICJOBAHUH OMOJIOTHYECKHX 00BEKTOB [2, . 32].

Takum o00pazom, Onodu3MUECKHE 3aa4d M 3aJlaHUsl PACIIUPSIIOT KPYro3op
00y4arommxcsi, CIOCOOCTBYIOT POCTY HMX CAMOCTOSITEIBHOCTH B OCYIIECTBICHUU
MepeHoca 3HaHWW U3 OJHOW TUCUHUIUIMHBI B Apyryto. [Ipumenenune Onodpusnueckux
3aJlaHUi  Ha  3aHATUAX  OHMOJIOTMM  aKTUBU3UPYET  y4eOHO-TIO3HABATEIHHYIO
NEATENIbHOCTh CTYJCHTOB, CO3/1aeT YCJIOBUS Uil (OPMUpPOBAHMS U Pa3BUTHS
OMOJIOTHYECKUX MOHSTHH, JIOTHYECKOTO MBIIUICHHS. DTO CIIOCOOCTBYET aKTUBHU3ALIUU
MO3HABATEIIbHOW JIESITETbHOCTH, M, KaK CJEICTBUE, ITOBBIIICHUIO YCIEBAEMOCTH
CTYIECHTOB.

Cnucox 1umepamypol:

1. Kowepos D.JK., Hcxaxkosa JIT., Ecemmypeesa [I.J]., Hzbacaposa I'.b.
Hcnonvzosanue kauecmeeHHbIX 3a0a4 OUODU3ULECKO20 COOepHCanUus 8 00yYeHUU Pu3uxe u
ouonoeuu // MesicoyHapoOHblil HCYypHATL NPUKIAOHBIX U DYHOAMEHMANbHBIX UCCIEO08AHUL. -
2015. Ne 11 (wacmo 3). -C. 452-256.

2. llemynun O.B. Cnocobvl unmezpayuu ecmecmeeHHO-HAYYHbIX OUCYUNIUl // Becmuux

Kemeposckoco  cocyoapcmeennoco  ynusepcumema.  Cepus:  I'ymanumapHnvle — u
obwecmeennvie Hayku. -2017. Ne 2. -C.32-35.

YK 004.8
BJIMSIHUE HEMPOCETEN
HA COBPEMEHHOE OBHIECTBO U OBPA3OBAHHUE
Tapanos /lanuun Bumanveeuu, cmyoenm epynnot 23CA-3,
lloenazoe Koncmanmun FOpvesuuy, npenooasameins,
TAIIOY Yghumckuii konnedxe cmamucmukuy, UHGoOpmMamuru u
svblyucIumenvHou mexuuxu, 2. ¥Yga, Pecnyoaruxa bawxopmocman

AHHoTauusi. B coBpeMeHHOM JBajillaTh MEPBOM BEKE — B 3MOXE HUQPPOBBIX
KOMMYHUKAIIM M TEXHOJOTUM, UCIOJIb3YETCSI MHOXKECTBO PA3IMYHBIX METOAOB H
TEXHOJIOTUW, HAMpaBIEHHbIX Ha OOJIETYCHHWE TpyJa uejoBeka. B maHHO#W cTaTbe
W3BSABJIEHBI IUTIOCBI M MHUHYCBl HEWPOCETEM M TO, KAK OHU BO3JCUCTBYIOT Ha
o0Opa3oBaTenbHBIN MPOIIECC.

KiawueBble cjoBa: HelipoceTd, oOpa3oBaHHE, COBPEMEHHOE OOIIECTBO,
OITACHOCTh HEMPOCETEM.
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B mudpoBoM Beke TEXHOJIOTHIA, KOTOpPbIE HAlpaBieHbl Ha OoOJieryeHue Tpyaa
YEJI0BEKA, OJJHA U3 BBIAAIOIINXCSA TEXHOJIOTUNA 3TO HEUPOCETD.

Helipocetn — 93TO ClOXHAasi CUCTEMa B3aMMOCBA3AaHHBIX HEHWPOHOB,
OpPraHM30BAaHHBIX B CJOU, KOTOpble 00paldaThIBalOT W MepeaaroT WHGOpMAIUIO,
MoI00HO TOMY, KaK 3TO MPOUCXOAUT B OrojorudeckoM mo3re [1]. B Haiie Bpemst onu
BHEJPEHbBI B caMble pasHble o0nacTu (pacrmo3HaHUE TEKCTa, pacCHO3HAHHE
M300paKeHHI, IEPEBOJI C PA3HBIX A3BIKOB, HAIIMCAHWE IIPOrPAMM HA Pa3HBIX S3bIKAX
IPOrpaMMHUPOBAHMS).

[Tonb3a HelpoceTel 3aKIOYaeTCs B TOM, YTO HEUPOCETH MOTYT BBISBISTH
CKPBITbIE 3aKOHOMEPHOCTH W 3aBHUCHUMOCTH B JaHHBIX, TaKXKE€ HEUPOCETH MOTYT
HAXOJUTh B3aUMOCBS3HM, KOTOpPbIE HE3aMETHBI JUIsl 4EJIOBEKA, YTO MO3BOJISIET JeaTh
0oJiee TOYHBIE MPOTHO3bI U MPUHUMATH 00Jiee OOOCHOBAHHBIC PEIICHHUS, TOMOTAET
HayKe HaXOJUTh HOBBIE CIOCOOBI CHHTE3a PA3JIMYHBIX BEIIECTB U (OPMBI pacraja
BEIIIECTB, HOBbIE (DOPMYJIbI IPUOIMKEHUS K PA3TMYHBIM KPUBBIM.

OHu o0nafaroT ajganrtaiueil 1 00yuYeHHeM Ha OCHOBE JaHHBIX [3], OHU MOTYT
HETIPEPBHIBHO YJy4lllaTh CBOU PE3yJibTaThl, 00y4yasch Ha HOBOW WMHQOpMAIUHU, UYTO
JeJaeT UX OCOOEHHO IMOJIE3HBIMU B JMHAMUYHO MEHSIOIINUXCS YCIOBUSIX.

Bo3MOXHOCTh,  pemiaTh  HECTPYKTYPUPOBAHHBIE  3aJladyd: OHU  MOTYT
o0pabaTbIBaTh JTaHHbIE, KOTOPbIE HE MMEIOT YETKON CTPYKTYpbl U (popMara, Takue
KaK U300paKeHUs, 3BYK U TEKCT.

ABTOMaTH3aUsl CJIOKHBIX MPOLIECCOB: OHU IMO3BOJISIIOT aBTOMATU3UPOBATH
3ajaun, TpeOyromue OOJBIIOr0 KOJMYEeCTBA PYYHOTO Tpyda, TaKue Kak
pacrno3HaBaHue U300pakeHHil, 00padoTKa TEKCTa.

Bricokas TOYHOCTH B 3ajadax M KiIacCH(pUKAIMKU (9TO OCOOCHHO Ba)XHO B
MeAMIIMHE M 0e30macHOCTH). BO3MOXXHOCTH co37aBaTh CJIOXKHBIE MOJEIM U
CUMYJISILIUM PEATbHOTO MHUpa (3TO TMOJE3HO JUIsi HAYYHBIX HCCIEIOBAHUN W
pa3pabOTKH HOBBIX TEXHOJIOTHH).

B03MOXXHOCTh NEPEHOCUTDH 3HAHMS, TOTYUYEHHBIE B OJHOW 00J1acTH, B APYTYIO
(3TO MO3BOJISIET MOBTOPHO MCIOJIB30BATh HAPAOOTKU M YCKOPSET Mpoliecc 00yyeHus
HelpoceTei).

VYiayunienue B3aMMOJACHCTBUSL YETOBEKAa C KOMIBIOTEPOM MOCPEICTBOM pEYH,
KECTOB, BU3YaJIbHBIX OOpa3oB (3TO JeJaeT TEXHOJOTHH O0ojiee TOCTYHMHBIMU H
yIOOHBIMM JIJI1 MCTOJIb30BAHUS JIFOJEH, HE MMEIOIUX 0a30BbIX MH()OPMAIIMOHHBIX
TEXHOJIOTHYECKUX 3HAHUM) [5].

Tak e y HelpoceTeil ecTh oOpaTHas CTOpoHa Menanu. B xone skcmmyaramnuu
HelpoceTeil, 0011ecTBO - 00yJaronMXcs J0Ae He KOHLIEHTpUPYeTcsa Ha paboTe U He
yAeNnsieT JAOCTAaTOYHOrO0 KOJMYECTBA BpEeMEHH padoTe H3-3a 4Yero 4eJoBeK
OCTAHABJIMBAET CBOE WHTEIUICKTyalbHOE pa3BUTHE M HE O0OpeTaeT 3HAHWA U
HeoOxoaumoro omnbiTa. HeipoceTn MOTYT aBTOMAaTU3UPOBATH MHOTHE PYyTHHHBIC U
Jlake HEKOTOPbIE CIIOKHBIE 3a/1aud, YTO MPHUBEAET K COKpAILECHHUIO paboyuxX MECT B
pPa3IMYHBIX OTpacisix (MPOU3BOJCTBO, TPAHCIOPT, JIOTHUCTUKA, OOCTY>KUBaHHUE
KJIUEHTOB W T.1.) [4], IpU 3TOM HEMpoceTH HE MOTyT IMOJHOIICHHO 3aMEHUTh
YeJIOBeKa W MOTYT pelaTh JUIIb MPOCThIE 3a/1ayd, COBEpPIAsl OIIMOKU B CIOKHBIX.
He MoryTt s¢ddexkTrBHO HaXOaUTh OMMOKK B KOJAE M3-3a OTCYTCTBHS BO3MO>KHOCTH
NOJIHOLEHHO aHanu3upoBaTh kox. llomarasice Ha pelieHus, mpeajaracmbie
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HEHUPOCETSAMH, JIFOAU MOTYT TEPSITh CIIOCOOHOCTh KPUTUUECKH MBICTUTh U IPUHUMATD
CaMOCTOSTENIbHBIE perieHus. HelipoceTn MOTyT aHaJIM3UpPOBATh OOJBITHE OOBHEMBI
JAHHBIX, TOJYYEHHBIX C KaMep BHUJICOHAONIONCHHUS W JPYTUX AaTYUKOB, MJIs
BBISIBJICHUSI TTOTEHIMAIIBHBIX YIPO3, MPU 3TOM BEJIMK PUCK OIMIMOKU HeWpoceTu [2],
II0ATOMY 34 HEW BCE paBHO NMpuUIETCA nepenposepsaTh. [1o mepe Toro, kak HempoceTH
CTaHOBSITCA Bce 0o0Jiee MOITHBIMH M AaBTOHOMHBIMH, BO3PAcCTaeT PHCK IMOTEpU
KOHTPOJSL HaJd HUMH. OTO MOXKET TNPUBECTH K HENPEABUJCHHBIM U
katacTpoduieckum nocueAacTBusM. HeitpoceTn MOTyT mipecieoBaTh eI, KOTOPhIC
HECOBMECTUMBI C YEJIOBEUECKUMU IIEHHOCTSIMHU U MHTEpecaMu. DTO MOXKET IIPUBECTHU
K TOMY, 4TO OHU OyayT JeHCTBOBATh BOIIPEKH MHTEpPECaM YeJIOBEUECTBA.

Kacaemo oOpa3oBaTenbHOTO IIpoIecca, HEHPOCETH IOMOTalT ObIcTpee
HanyucaTh HEOOXOJMMBIE IpOrpaMMbl Ha Iapax HPOrpaMMHMPOBAHMS, JOKIaaAbl Ha
€CTEeCTBEHHBIX MpeIMeTaxX, CcJleJlaTb KypCOBbIE, OBICTpee HAWTH HEOOXOUMbIC
CIIPaBOYHBIE MATEPHUAJIBL, OJHAKO M3-3a 3TOI'0 CTYAEHTHI XYKE 3alIOMUHAIOT IIPEAMET,
HE yMEIOT 0aHaJbHO HANUCaTh MPOCTEHIINE MPOrpaMMBbl, pacckazaTb O TOM, YTO y
HEro B JIOKJIaJIe U TJie OH MCKaJl MH(OpMAIINIO, HE MOXKET HUYEro CKazaTh MO CBOEH
KypcoBoW paboTe, He 3HAIOT M HE YMEKT CJeNaTh TOTO, YTO JENalT €ro
OJHOTPYNMNHUKU. Takue CTYAEHTHI, B MOCIEICTBUH, HE OPUECHTUPYIOTCS B CBOEH
CIEUHUATBHOCTH U HE 00J1aal0T HEOOXOIMMBIMU HABBIKaAMHU.

HeiipoceTn OKa3bIBalOT «MEIBEXKBIO YCIYTy» CTyJAEHTaM, AaBasi UM OTBET U
pelieHrue, HO «OTHHUMAas» y HUX BO3MOXKHOCTH 00ydaThbCsi camocTosTeabHO. OHH,
HECOMHEHHO, MOJIE3HBI, HO TOJBKO TEM, KTO YK€ YMEET UTO-TO U 3HAET, KaK JOTO
JenaTh, HO X04eT YIPOCTUTh cede 3amauy. HelpoceTh — 3TO MHCTPYMEHT B pyKax
YeJIoBeKa, KOTOPBIM CIIeIyeT MCIOJIb30BaTh C YMOM, OH CIIOCOOCTBYeT Kak
aBTOMATH3aIMK M YCKOPEHHIO pabodero mpoiecca, Tak U Jerpaanuu (perpeccy).
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YAK 371.385.5
HNCCIEAOBATEJBbCKAS U ITPOEKTHASA AEATEJBHOCTD
HA YPOKAX BUOJIOT'TAN
Tapamynuna Anna I'ennaovesna,
yuumenw ouonocuu MBOY nuyeti Ne 12, 2. Huwumbau,
2. Muwumobau, Pecnybnuka bawkopmocman

AnHoramusi. CraTes MOCBSIIEHA 3HAYUMOCTH HCCIEIOBATENBbCKON U
MIPOEKTHOM JIESITEIbBHOCTH Ha ypokax Ouosjoruu. OnucaHbl NMPEUMYIIECTBA TaKOIO
NOAXOJa, BKIIOYAsl PAa3BUTUE KPUTUYECKOTO MBIIUICHUS, HABBIKOB PEIICHHUS
npo0ieM, KOMMYHUKATUBHBIX HABBIKOB, CAMOCTOSITEJIBHOCTU M OTBETCTBEHHOCTH.
[IpeacraBieHsl OpuUMEpPbl Pa3IUYHBIX (QOPM HCCIENOBATEIBCKOM M MPOCKTHOU
NEATENIBHOCTH, a TaKXe MPEIJIOKEHbl PEKOMEHAAIMU [0 OpraHu3alud ITOU
NeSTEILHOCTH Ha yPOKaX OMOJIOTHH.

KiaroueBbie  cioBa:  OHMOJIOTHSA,  HCCIENOBATEIbCKAs  JIESITEIBHOCTD,
KPUTHUYECKOE MBIIIUICHUE, YKCIIEPUMEHT.

Beedenue. AKTyanbHOCTh HCCIIEOBATENbCKON M MPOEKTHOM JAESITEIIBHOCTU B
COBPEMEHHOM O0Opa30BaHUU: TOUYEMY ATO BAKHO?

CoBpeMeHHOE 00pa30BaHME BBIXOJUT 3a PAMKH MPOCTOTO YCBOEHHUS (DAKTOB.
HccnenoBarenbekast M MPOEKTHAsA AEATEIBHOCTh Ha YPOKaxX OMOJIOTUU — 3TO KIHOY K
Pa3BUTHUIO KPUTUYECKOTO MBIIUICHUS, YMEHUIO aHaJIu3upoBaTh WH(OOPMAIIUIO,
pemath MpodiieMbl U paboTaTh B KoMaHAe. BMeCTO MacCMBHOrO 3alOMUHAHMUS,
YUEHUKH  CTAHOBATCS ~ AaKTUBHBIMM  y4YaCTHHKaMU  Ipolecca  IO3HaHWS,
CaMOCTOSITENIbHO (OPMYJIHPYSl TUIIOTE3bl, TUIAHUPYSI SKCIEPUMEHTHI, 00pabaTbiBas
JaHHbIE W JieJlasg BBIBOABL. OJTO CHOCOOCTBYeT Oojiee TIiIyOOKOMY MOHMMAaHHUIO
OMOJIOTUYECKUX  TPOIIECCOB U 3aKOHOMEPHOCTEH, pPa3BUBACT  TBOPYECKUE
CIIOCOOHOCTH U TOJATOTABJIMBAET K OyAyliel npodeccuoHaIbHOU AesTeIbHOCTH, T]Ie
HEO0OXOIUMBI HE TOJIBKO 3HAHMS, HO M HABBIKA CAMOCTOSITEILHOM pabOThl U PEIICHUs
HECTAHJIAPTHHIX 3aJ1ay.

Buapl uccrenoBaTebCKUX U MPOCKTHBIX padOT HA ypoKax OMOI0TUn

I. DKCNEPUMEHTAIbHbBIEC UCCIIEAOBAHMUS:

Ha ypokax Owuojoru B pamMKax HUCCIEIOBATEIbCKOM U MPOEKTHOM
NEATEeIbHOCTH  y4allluecsi MOTyT MPOBOAUTH Pa3HOOOpa3HbIE AKCIEPUMEHTHI,
MO3BOJISIFOIIME HA MPAKTUKE OCBOUTH METOJIbl HAYYHOTO MCCJIEAOBAHUS U 3aKPEIUTh
Teopetudeckue 3HaHusA. [Ipumepsl: «lIpopamBanue cemMsiH B pa3HBIX YCIOBUIXY,
«Habmonienne 3a HacEKOMBIMUY» | JIp. Bce akcnepuMeHTs! TOJKHBI TIPOBOIUTHCS C
cOOJI0/IeHNEeM TeXHUKU 0€30MaCHOCTH M 3TUYECKUX HOPM. [1]

2. HabGnronaTenpHble uccie10BaHUs.

Ha ypokax Oumosoruu B pamkax HaOIOATEIbHBIX WCCICAOBAHUMA yYaIlHecs
MOTYT MPOBOJAUTH HAOIIOJCHUS 32 CE30HHBIMA U3MEHEHUSIMU B MPUPOJIE, PUKCUPYS,
HanpuMep, CPOKU Hayajaa U OKOHYAHUS [[BETCHUS PA3JIUYHBIX PACTEHUN, U3MEHEHUS
OKPAaCKH JINCTHEB, MOSBJICHUE U HCUE3HOBEHUE HACEKOMBIX, MUTpAIUI0 NTUIL. Jpyroii
npuMep — U3ydeHre OMopa3HOO0Opa3usi MECTHOCTH, BKJIIOYAIOIEE MHBEHTApU3ALUIO
BUJOB pPACTEHUM M JKUBOTHBIX HA OIPEACIEHHOU TEPPUTOPUM, AHAIA3 UX
pacrpoCTpaHEHUs U YUCIEHHOCTH. [3 ]
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3. TeopeTnueckue uccien0BaHus.

B paMmkax TEOpEeTMYECKHX HCCIEAOBAHUM Yy4yallMecss OCBaWBAaIOT HAaBBIKH
paboThl C HAy4YHOU JTUTEPaTypOil, aHAIM3a MONYYSHHBIX JaHHBIX U UX MPE3CHTAIUH.
IIpumepbl  TakMxX  MCCIECOOBAHWM  MOTYT  BKJIIOYaTh: «AH&JIW3  BIUSHHSA
AHTPOMOTEHHBIX ¢dakTopoB Ha MOMYJISLUIO ONPEJEICHHOTO BHJIA
pPaCTEHUIN/KUBOTHBIX», «CpaBHUTEIBHBIN aHAIU3 PA3TMYHBIX METOJ0B OOPHOBI C
BPEJIUTEIIIMU CEIBCKOXO3IMCTBEHHBIX KYJIBTYp», «AHAIW3 BIUSHUS Pa3TUYHBIX
(GaKkTOpOB Ha POCT U PA3BUTHE PACTCHUI» U T.1I.

B kaxzaoM ciiydyae BaXKHO HAY4YWTh YYalllUXCA MPABUIBHO LUTUPOBATH
UCTOYHUKH, KPUTUYECKHU OIICHMBATh HMHQPOPMALMIO W JIOTUYHO U3JIaraTh CBOU
BbIBO/IbL.  Mcmonb3oBaHue  pa3nuyHbIX  (GOpM  MPEJCTaBICHUS  PE3yJIbTaTOB
(npe3eHTaIMy, TOKJIAbl, CTEHTa3€Thl) CIIOCOOCTBYET PA3BUTHIO HABBIKOB MyOIMYHBIX
BBICTYIUICHUN U yMEeHUS 3(HEKTUBHO TOHOCUTH HH(POPMAIIHIO 10 Ay TUTOPHH.

4. [IpoekTHbIE pabOTHI.

Takue npoekTHbIe padOThl KakK, CO3JAaHHE MOJAENIN 3KocucTeMbl: «Co3naHue
3aKpBITOM 3KOCHCTEMBI B OaHKe», «AKBapuymMHasi 3KOCHCTEMa» WIH pa3paboTka
METOJMKHU PELICHUS AKOJIOTUYECKON MpOOJIEMbl, OPUEHTUPOBAHBI Ha MPAKTHYECKOE
MPUMEHEHUE OWOJIOTMYECKUX 3HAHWU MJIA PEUICHUS aKTyaJlbHBIX HKOJOTUUYECKUX
npobsiem. Ilpumepsl mnpoekTHOM paboThl: «Pa3paboTka IJIaHA MO OYHUCTKE
3arpsi3HEHHOro Bojoema», OJkokBecT: «OKO JIOI' m f», «Ouenka BiusHUA
AHTPOIIOTCHHBIX (PAKTOPOB HA SKOCUCTEMY.

B o0oux Tumax mpoeKTOB Ba)XXHO aKIEHTUPOBATh BHMMAHHUE HA MOCTAHOBKE
1eseil, TUTaHUPOBAHUM MCCIEOBaHUN, cOOpe W aHalu3e JaHHBIX, a TaKXe Ha
MPEJICTaBICHUM PE3YIbTaTOB B BUJIE JOKJIAAa, MPE3CHTAIMM UIH BUACOPOJIHKA. [2]

Omanvl nposedeHuUss UCCIe008ameNbCKOU UL NPOEKMHOU pabomul.

l. Bp160p TeMBI ¥ TOCTaHOBKA 3a/1a4H.

Bb100p TE€MBI UCCIENOBATENBCKOW MM MPOEKTHOM pabOThl — 3TO, MOXKATYH,
caMblii BaxkHblM mar. OH JOKEH OBITh OCHOBAaH Ha HWHTEpece, JOCTYIMHOCTH
pPECYpCOB M BO3MOXHOCTSIX MPOBEACHHUS MCCIEIOBaHUA B paMKax IIKOJIbHOM
nporpamMmmbl. He  cTouT BBIOMpaTh CIMIIKOM  OOLIMPHYIO TEMy, JIydlle
chokycupoBaThCs Ha 4YEM-TO KOHKPETHOM U uM3MepumoM. Kpurepuu BbIOOpa TEMBI:
aKTyaJIbHOCTb, JOCTYITHOCTh, OPUTHHAIBHOCTh, U3MEPUMOCTD.

Ilocmanoexa 3a0auu:

[Tocne BbIOOpa TEMBI HEOOXOAMMO YETKO CHOPMYIUPOBATH 3aaaudy
uccaenoBanms. 3a1ada J0HKHA ObITh KOHKPETHOU, TOCTHRUMON 1 m3MepuMoit. OHa
OTBEYAET Ha BOMPOC: «YTO UMEHHO BBl XOTUTE y3HATh WUJIM JI0KA3aTh B paMKax CBOEH
pabote1?». [IpaBuiIbHO BEIOpAaHHAS TEMa U YETKO COPMYITUPOBAHHAS 3aa4a — K04
K YCIEUIHOMY IPOBEICHUIO HCCIIEI0BAaTEIbCKOW WM MPOEKTHOM paboTshl. OHu
MTOMOTAIOT CTPYKTYPUPOBATH PAOOTYy U JOOUTHCS 0KUAACMBIX PE3yJIbTATOB.

2. CO6op uHdopMaluK U MIIAHUPOBAHUE UCCIICIOBAHUS.

Ha nanHOM 3Tare uccienoBaTeIbCKOW padOThl yUaIuecss OCBauBalOT HaBBIKU
NOKWCKa U aHanu3a MH(pOpMauu W3 Pa3IUYHBIX MCTOUYHHUKOB (Y4eOHUKH, HayyHas
JuTeparypa, HHTEpHET-pecypchl, HaOmoaeHus). Jlanee, paspabaThiBaeTcs IL1aH
UCCJIEIOBAHUS, BKIIIOYAIOMIMK (HOPMYIUPOBKY THUIOTE3bI, ONPEIEICHHE METO/I0B
UCCJIeIOBaHUs  (PKCIIEpUMEHTAJbHbIE, HAOMIOACHHUS, CPABHUTENbHBIM aHANU3),
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onucaHre HeoOXOAUMbIX MAaTEPUAIIOB U 00OPYIOBaHUS, & TAKXKE ITANOB MPOBEICHUS
paboTHI U CITOCOO0B 00PaOOTKH Pe3ynbTaToB [3].

3. [IpoBenenue nccnea0BaHus/IKCIIEPUMEHTA.

Ha »ToM 3Tame KJIIOYEeBBIM SBIIACTCS YETKOE CIICOBAaHUE HAYYHOMY METOINY.
Oto  BKIIOYaeT  (OPMYNHMPOBKY  MPOBEPSEMON  THUNOTE3bl, IUIAHHPOBAHUE
DKCIIEPUMEHTa C KOHTPOJBHOHW U OKCICPUMEHTAIBLHOW TpyIMIaMH, BBIOOp U
000OCHOBaHME METOJUK CcOOpa JaHHBIX, IMPOBEIECHUE OJKCIEPHUMEHTa, 00paboTKy
MOJIyYeHHBIX  JITAHHBIX, aHaJIu3 pe3yidbTaToB U  (OPMYJIUPOBKY  BBIBOJOB,
COOTBETCTBYIOIIMX THUMOTE3€. BaXHO aKIEHTUpOBaTh BHUMAHUE Ha KOHTPOJIE
MOCTOPOHHHUX (PAKTOPOB, 0OECHEUUBAIONINX JIOCTOBEPHOCTh pe3yibTaToB. [lpu
paboTe C JKUBBIMH OpraHM3MaMH HEOO0XOJUMO COOJIIOAATh STUYECKUE HOPMBI U
npaBuia Oe3omacHOCTU. Pe3ynbTaThl HccieqoBaHusi 0GOpMIIIOTCS B BHUJIE OTYETA,
BKJIFOUAIOIIETO BCE MEPEUUCIICHHBIC ITAIbI.

4. OO0paboTka pe3yiabTaTOB M AaHANU3 JAHHBIX COCTOUT M3 HECKOJBKO
KJIFOYEBBIX DJTAloOB: CHUCTEMaTH3allMsl JaHHBIX, CTaTHUCTHYecKas oOpaboTka (mpu
HEOOXOAMMOCTH), aHAJIN3 TTOJYYEHHBIX TaHHBIX M BU3YaJU3alusl JaHHBIX. TOJBKO Ha
OCHOBE TIIATEIHHOTO aHaJM3a MOXKHO CJelaTh 0OOCHOBAHHBIC BHIBOJIBI M OICHUTH
PE3yNIbTAThI MIPOJIEITAHHON PAOOTHI.

5. OdopmiieHue pe3ysbTaToB padOTHI (Mpe3eHTaLNs, OTUYET).

VYcnenHoe 3aBepHIEHUE HCCIEI0BATENbCKOW MM MPOEKTHOM padoThl B
OMOJIOTUM HANPSIMYIO 3aBUCUT OT TPaMOTHOro odopmiieHHs €€ pe3yJbTaToOB. ITO
BKJIFOYAaeT B ceOs JBa OCHOBHBIX aCIEKTa: CO3JaHHE NPE3CHTAIMM W HaIlKMCaHUE
OTY€Ta.

[Tone3nbie pecypchl U HHCTPYMEHTHI JIJIsl TPOBEICHUS UCCIICIOBAaHUM.

[Ipy BBIMOJTHEHUU HCCIIEIOBATEIBCKAX M IMPOEKTHBIX PaboOT 1O OHOJIOTHH
BXXHO YMETh d(P(PEKTUBHO MCKATh W aHAJIM3UPOBATH MH(OOPMAIUIO U3 PA3ITMUHBIX
HMCTOYHUKOB. PEKOMEHTyeTCSl UCITOJIB30BaTh AJIEKTPOHHBIE PECYPChl (Hay4dHbIE 0a3bl
JAQHHBIX, HAYYHO-TIOMYJISIPHBIC W3JaHUS, JJICKTPOHHBIE OWOIMOTEKH.), TeYaTHBIC
WUCTOYHHUKHU (y4eOHHMKH, SHITUKIIONIECANH, HAYYHBIC >KYPHAIBI), YKCIICPUMEHTAIbHBIC
JaHHBIC.

3axnouenue. B 3akimtoueHue, UCCIEAOBATEIbCKAS U MPOCKTHAS JACSITETLHOCTD
Ha ypoKax OMOJIOTHH WTPAeT BAXHYIO POJb B (POPMHUPOBAHUHU y YUAIIUXCS HABHIKOB
KPUTHYECKOTO MBIIUICHHS, CAaMOCTOSATEIHLHOTO aHajau3a WH(POPMAIUA W PEIICHUS
npakTUYecKux 3aaad. [I[puMeHeHne pa3jIudHbIX METOJOB UCCIIEIOBAaHUS, TAKUX Kak
OKCIIEPUMEHTAIbHBIC, HAOMIOAATeIbHBIE M TEOPETHYECKUE padOThI, IMO3BOJIAET
IITKOJIbHUKAM TJTy0Ke TOHSITh OMOJIOTHYECKHE MTPOIIECCH M 3aKOHOMEPHOCTH, a TaKXKe
Pa3BUBAET UX TBOPUYECKHE CITIOCOOHOCTH M YMEHUE paboTaTh B KOMaH/IE.

Cnucok numepamypbol:
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2. Hosuxkosa T.A. Ilpoexmmuas Oeamenvnocmv 6 wikoae: Qopmsl, Memooul,
pexomenoayuu. -M.: Ilpoceewenue, 2008. -144 c.
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2007. -240 c.
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YK 372.862
POJIb CHEIIUMAJIBHOI'O OBOPYJ1OBAHUS PAIMOTEXHUYECKOH
MNPOMBIIIJIEHHOCTHU B COBPEMEHHOM OBPA3OBAHUU
Tumaun Apocnas Bnaoumuposuy, cmyoenm epynnwi 23yKCK-1,
Apcnanos Xacan Onvpamosuu, cmyoenm epynnoi 23yKCK-1,
lloenazoe Koncmanmun FOpvesuu, npenooasameins,
T'ATIOY Yghumckuii xonnedxc cmamucmuru, UHGoOpMamuxy u
sblyuCIUmMeNbHOU mexnHuxu, 2. ¥Yga, Pecnyonruxa bawxopmocman

AHHoTanusi. COBpEMEHHOCTh TpeOyeT, KaK 3TO HU CTPaHHO, COBPEMEHHBIX
pelleHni, a chenualbHoe O0OpYAOBAaHUE PAJAMOTEXHUYECKOW NPOMBIIUIEHHOCTH
[IOMOTAeT pPa3BUBATh TAKUE CIEHMAIBHOCTH, Kak «KOMIIBIOTEpHBIE CHUCTEMBI U
KOMIUIEKCB», «MOHTa@XHUK pPaJMOdJIEKTPOHHON ammaparypsl U IpUOOpOBY,
«Pannomexanuk», « MOHTaXHUK CBSI3W» U Apyrue. CrenaH BbIBOJ O MOJIOKUTEIIBHOM
BO3JCUCTBUA  HAa  CTYAEHTOB  CHELMAIbHBIX  JUCLHUIUIMH  HCIIOJb30BaHUS
CHEeUaIbHOr0 00OPYAOBaHUS PAIMOTEXHUUECKOU MPOMBILIIIEHHOCTH Ha Mapax.

KioueBble cJI0Ba: 3JIEKTPOTEXHUKA, COBPEMEHHOE OOIIECTBO, POCCHMCKOE
o0pa3oBaHHE, TEXHOJOTHUH, FIEKTPOHHUKA, WHKIIO3MUS, CHEIUAIbHBIC TUCUUILINHBI,
CUCTEMHBIM  TOAXOJ, NPAKTHYECKHME  3aJaHMUs, TEXHUYECKOE  TBOPYECTBO,
porpaMmmupoBaHue poooTos, cnenrexuuka, KCK.

Ha coBpemeHHBId MUpP BCE OOJIBLIYIO POJb OKAa3bIBAalOT HAHOTEXHOJOTUU H
PagMOTEXHUKA, B CBSI3M C YEM IMOABWIMCh pA3JIUYHBIE HOBBIC TAJKETHI,
YIOBJIETBOPSIOUIME TpeOOBaHUSIM COBpEMEHHOro obmiectBa. OaHako, B TaKHX
YCIIOBUSIX, COBPEMEHHOE pPOCCHUiiCKoe 00pa3oBaHUE HE OTCTAaET OT HMHOCTPAHHOTO,
npuMeHss Bc€ OoJjiee HOBBbIE M HU3OIIPEHHBIE METOJbI OOpa30BaHUs W HOBEHINE
TE€XHOJIOTUU.

B Haire BpeMsi HEUCIIOIb30BAaHUE TEXHOJOTUH B OOPAa30BaHMM BBITJISIIUT Kak
yCTapeBUIMM MOAXOA, BeAb TOpa3fo yAoOHee Hamucarh 4TO-TO Ha SJIEKTPOHHOM
JIOCKE M COXPaHUTh 3TO, MOCIE YEro MoJAOOHBIE 3aMMCH MOXHO OyJeT MOKa3bIBaTh
roJlaMy, BMECTO TOTr0, YTOObI 3aHOBO MHUCATh OJWH U TOT k€ y4eOHbI MaTepual
HECKOJIBKUM Pa3HbIM YYEOHBIM rpymninaM (0OCOOCHHO €CIU MEXIy NapamMu 3TUX TPYIII
JpyrUe mapsbl, re IPUXOAUTCS CTUPATh YK€ HalMMCaHHOE WU Mucath apyroe). Takxke
3HAUUTETBHO yJO0OHEE Ha JIOM «JJisi OBTOPEHHUS» OTIPABIATH CTYJIECHTAM 3apaHee
3aIIMCaHHBId Ha BHJEO MAaTEpHUaNl, BEIb 4YacTh JIOJACH Jydllle BOCIPHUHUMAET
BU3YaJIbHYIO0 MH(POpMaLMIO, INOO HE YCIEeNu MOHATh BCE MBICIU MPENoiaBaTelis BO
BpeMsl mapbl M0 KaKOW-1100 mpU4YuHE (TOPOMUIIKMCH, IIIOX0E 3pEHHE, IIOXO0M CIyX,
OTBJIEKAJIH, [IJIOXOE CAMOYYBCTBHE, MHKIIFO3Us, OTCYTCTBOBAJI HAa Mape U T.1.).

CyniecTByeT MHOXKECTBO Pa3JUYHBIX TEXHOJIOTHI, KOTOPbIE MOTYT MOMOYb B
o0Opa30oBaHUM, UHOTJIa OYEHb JIaXKe XOPOIIO, KOIJa CTYIEHThl CaMH pa3padaThIBalOT
TaKhe TEXHOJIOTUH, KOTOpble OyIyT UM TIOTOM TIOMOTraThb B JajibHEHIIen
AesTeNbHOCTH U 00y4yeHun. Hanpumep, cTynenTs! cnenuanbsHocTu « KoMibroTepHbie
CUCTEMBbI U KOMILIEKChI» CaMH pa3pabaThIBalOT MHTEPECYIOIIEEe X 000pyJOBaHUE HA
COOTBETCTBYyIOIMX Mapax (Ha mape «lIpoekTupoBanre UUDPOBBIX YCTPOUCTB
JIENAI0T Pacu€Tbl AJIEKTPOTEXHUYECKUX YCTPOMCTB, HU3y4aroT MNpUOOpHI AJis
U3MEPEHUSI MAPAMETPOB IOCTOSHHOTO M TEPEMEHHOrO TOKa, HANpUMEp, TaKHE
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npubopsl  Kak  MyJIbTUMETp W ociuiorpad, Ha  mape  «CucCTeMbl
ABTOMATHU3UPOBAHHOTO MPOCKTHUPOBAHUS PACCTABIISIIOT JOPOKKHU HA IUIATE U JEIAI0T
TPAaCCUPOBKY  JIOPOXKEK, pabdoTaloT €O CIOAMHM  YCTpOWCTBa, Ha  mape
«IIporpammMupoBaHre MHUKPOKOHTPOJUIEPOBY» 3aHUMAKOTCA IMPOrPaMMHUPOBAHHEM
«Cepllla CUCTEMbD» — MHUKPOKOHTpPOJUIEpa, Ha Mapax «DJIEKTPOTEXHUKA» U
«MHUKpOIPOLIECCOPHBIE CUCTEMBDY CO3/IaI0T UMUTAMOHHYIO MOJIENIb YCTPOKCTBA, Ha
nape «DJIEKTPOMOHTaXX U COOpKa YCTPOMCTBa» 3aHUMAIOTCS MANKOW YCTPOWCTBA,
TpaBJeHUEM IUIaT U COOPKOM ycTpoiicTBa, Ha mape «HXKeHepHass 1 KOMIbIOTEpHAas
rpaduka» — pa3zpabaTbIBalOT KOPIYC YCTPOMCTBA, €Clid HEOOXO0auMa MporpaMma Ha
KOMITBIOTEpE, B3aMMOJCHCTBYIOIIAs C YCTpOMcTBOM, TO Ha mape «Pa3paboTka
NPUKJIAJIHBIX TPUTIOKEHUID 00ydaroTCs 3TO JIeaTh).

CryaeHTsl pa3paldaThIBalOT YCTPOMCTBA, MHTEPECYIOIINE UX U HEOOXOMMBIE B
*u3HU. Harpumep, nasyibHasi cTaHius, HEOOXoAuMas Ui MalKu Kak OJHOIO, TaK U
HECKOJIBKMX 3JICKTPOHHBIX KOMIIOHEHTOB. Tak e CTYyIEHTHI JCNAIOT U TAKUE BEIIH,
kak oxpaHHas curHanmzanusi, CKY][ cucremsl (cucTeMbl KOHTPOJIA U yNPABICHUS
JIOCTYTIOM), TIPOTPaMMAaTOpPhl, METAJJIOUCKATENIN, TTOJCBETKA JJIsl TeJIEBU30pa, Ceid,
3AIUTHBIM KEUC C CHUCTEMOM INIYLICHHS PaJUOCUTHAIOB M TE€HEpaluued IIyma I
3alIUTHI OT MPOCITYIIMBAHUSA, MY3bIKAJIBHBIE IIKATYJIKH, JETEKTOPbI YPOBHS IIIyMa CO
mkaino mymMa u LED-gucmuieem, MallMHKA Ha PagdOyIPaBICHUA U JIPYToOE,
CTYJACHThl TaKXe pa3padaThIBAlOT W KOMIIOHEHTHI aBTOMOOWJICH: CHUIOMETD,
MI0JICBETKA aBTOMOOMJIS U T.1I.

MHorue CTyJIeHThl OCTaBJISIOT MOCie cedsi CBOM pa3pabdOTKH, MOCIE Yero, Ha
ATUX MpUOOpax o0ydaroTCs CIEAYIONINE MOKOICHHs CTyAeHTOB. OHU BUAST YPOBEHb
MPOLUIBIX JIET, YHUKAIbHBIC PEIICHUs MPOILILIX MOKOJICHUH CTYJACHTOB B 00JIacTu
NaiKu, MPOSKTUPOBAHUS MEYATHBIX IIJIAT, Pa3pabOTKH MEXaHUYECKON 4acTH, BUJST,
KaK opOPMIISUTH IOKYMEHTAIIMIO MPOIILIbIE MTOKOJIEHUS CTYI€HTOB, KaKUe TIPOrPaMMBbI
OHM HCTIOJIL30BAIM U I KaKUX CIy4aeB, a Ha HEYJauyHbIX MprUOOpax oTpadaThIBaIOT
MaiiKy U pEeMOHT, U3peJIKa C IEIbI0 YKOHOMUM CPEJACTB MPH pa3pabOTKe UCIIOIb3YIOT
CTapble IIaThl U JIEKTPOHHBIE KOMIIOHEHTHI JJ11 COOCTBEHHBIX TPOEKTOB [1; 3-5].

CryneHtsl, oOydaeMmble IO TaKOMY MPHUHIUIY pabOTalOT Ha Pa3IUYHBIX
BBICOKOOTUIAYMBAEMBIX JTOJKHOCTAX: MACTEPa, MH)XKEHEPbI, TEXHUKH, MOHTAXHUKHU,
CIIECLIUATIMCTBI 110 MAJIOTOYHBIM M MOKApPHBIM CHUCTEMaM, TEXHUYECKOMY HAJ30py U
T.J.

OneIT pa3pabOTKK TaKUX MPUOOPOB TMO3BOJSET JIyYIlle MOHATh H3y4aeMYIO
CHEIUAIbHOCTh, & COOCTBEHHBIMU CHJIAMH CO37[aTh YCTPOWCTBO — OYEHB IOJIC3HBIM
HaBBIK IS OyJQyIIUX WHXKEHEPOB M MacTePOB 3aBOJIOB, MO3BOJISIONINN OBICTpee
BOWTH B paboumii mpomecc [2], YTO XOpOIIO CKaXETCS Ha JaJbHEHUIIeM
poQeCCHOHATTEHOM POCTE.

Cnucox numepamypol:
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YK 372.851
PASBUTUE MATEMATHYECKHNX CIIOCOBHOCTEN
JOIKOJBbHUKOB B ITIPOIECCE IO3HABATEJIBHOM
NEATEJBHOCTU C IPUMEHEHHUEM UTI'P C KAMYUIKAMHA
«MAPBJIC»
Tpogpumosa Ceemnana Anamonvesna, socnumames,
MBJIOY Jlemckuii cao Ne 133, 2. Ypa, Pecnyoauxa bBawkopmocman

AHHoTaumMsi. B cratbe paccMarpuBaeTCs pa3BUTHE MaTEMATHYECKUX
CIIOCOOHOCTEM  JOIIKOJIbHUKOB  4Ye€pe3  IO3HABaTENbHYIO  JACSATEIBHOCTh  C
HCIIOJIL30BAaHUEM HUIphl ¢ KamymikamMu «Mapbic». Ocoboe BHUMaHHE YAEISETCS
3HAUCHUIO WTrpoBOM (opMbl 00yueHus g (OPMHUPOBAHUS AJIEMEHTAPHBIX
MaTeMaTU4YEeCKUX TOHATHM, TaKuX KakK CYeT, CpaBHEHHE, COPTHUpPOBKAa U
reomerpudeckue Gurypsl. Onrcanbl METOABI BHEJIPEHUS UTPHI B 00pa30BaTCIbHBIN
MpOIECC, a TaKXKe MPaKTUYECKHWE MPUMEPhl U PEKOMEHJAIMU JJI1 BOCIUTATENEH U
poauTeneit. Pe3ynpraTsl MCCaen0BaHUS TTOKA3BIBAIOT, YTO MCIOJIb30BaHKe «Mapoiicy»
CITIOCOOCTBYET HE TOJIBKO YJIYUIICHHIO MAaTEMAaTHYECKUX HAaBBIKOB, HO M Pa3BUTHIO
JIOTUYECKOTO MBIILICHUS, BHUMAHUS U YCUIYUBOCTH Y JICTECH.

KnaoueBble cioBa: MaTeMaTUYECKHE  CIIOCOOHOCTH,  JIOIIKOJHLHHUKH,
MO3HaBaTeNIbHAS JIEATEeIbHOCTh, UTPOBBIE METOMAbI, KaMyllku «Map0icy», pa3BUTHE
MBIIICHUS, METOJUYECKUE PEKOMEH/IalluK, paHHEEe 00pa3oBaHUE.

BaxxHOCTh paHHEro pa3BUTUS MaTEeMaTHYECKUX CIIOCOOHOCTEH Yy JeTeid
JOIIKOJIBHOTO  BO3pacTta TPYAHO TNEpeoleHuTb. VIMEHHO B 3TOT MEpUoa
3aKJIQJILIBAIOTCS OCHOBBI JIOTHYECKOT'O MBIIUICHUS, CIIOCOOHOCTH K aHalu3y |
cuHtedy wuHbpopmanuu. Mcrnosb3oBaHME WUTPOBBIX  METOJOB, OCOOEHHO C
MPUMEHEHUEM TaKUX MaTepHaJIOB, KaK KaMymiku «MapOiic», MOXKET 3HaYUTEIHHO
MOBBICUTH MHTEPEC JETEH K MaTEeMAaTUKE M CIIOCOOCTBOBATh X AKTUBHOMY TIO3HAHUIO
OKPYXaroUIero Mupa.

JIOMIKOMBHBIN BO3PAcT — 3TO BAXKHBIM MEPUOJ B KU3HU KaXKIOTO peOCHKA,
KOT/Ia 3aKJIaJbIBalOTCS 0a30Bble HABBIKM M YMEHHUS, BKJIIOYas MaTeMaTuky. B
YCIOBHSIX OBICTPO Pa3BUBAIONIETOCS OOIIECTBA HEOOXOAMMOCTh B  BBICOKHX
MaTeMaTHYECKUX CIIOCOOHOCTSIX CTAHOBUTCS OCOOEHHO akTyalbHOU. I[losTomy
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UCIIOJIb30BAaHUE WIPOBBIX METOAOB JJISI Pa3BUTHS MATEMATHYECKHUX HABBIKOB Y
JOMIKOJILHUKOB ~ SIBIsieTCS BechMa A @dexTtuBHBIM. OIHUM U3 TaKUX METOJIOB
SBJISIIOTCS WTPHl ¢ Kamymkamu «MapOic», KOTOpble HE TOJBKO CIIOCOOCTBYIOT
00y4YEeHHIO, HO U JIENIAl0T MPOLIECC MO3HAHUS UHTEPECHBIM U YBJICKATEIbHBIM.

Pa3BuTre MareMaTHyecKux CIIOCOOHOCTEH JETEH CBSA3aHO C WX KOTHUTHBHBIM
Y SMOIMOHANIbHBIM pa3BUTHEM. COTJIaCHO HCCIIEOBAHUSAM IICUXOJIOTUH, UMEHHO B
JOIIKOJIBHOM BO3pacTe JE€TH HAYMHAIOT AKTHUBHO OCBauMBaTh KOJIMYECTBEHHBIE U
IPOCTPAHCTBEHHBIE OTHOIIEHUsA. Ba)KHO y4WTHIBaTh, YTO MAaTEMATHKa B OCHOBHOM
dbopmupyeTcsi yepe3 aKTHBHOE B3aMMOJIEUCTBHE peOEHKA C OKPY’KAIOIMIUM MHUPOM,
[I0PTOMY HWIPOBBIE AKTUBHOCTH, TaKME KaK HCIOJb30BaHUE KamylIKOB «MapOicy,
UTPAIOT KIIFOYEBYIO POJIb.

Urpa — 310 0cOOBIN BUJ ACATENBHOCTH, YTO IMO3BOJSIET PEOCHKY HE TOJIBKO
pasBieKkaThCsi, HO W akTuBHO oOywaThcs. [lo cmoBam JI. C. Beirorckoro, urpa
SIBJISIETCS BaXKHEUIITUM CPEACTBOM, Yepe3 KOTOPOe PeOCHOK pa3BUBAET KOTHUTHUBHBIE
CIIOCOOHOCTH W ColMajbHble HaBbIKU. Wrpel ¢ kamymkamu «Map0Oic» MOryT
MOACP)KUBATh MHTEpEC peOCHKa K M3YYCHUI0O MAaTEMAaTUKU U aKTUBU3UPOBATH €r0
MMO3HABATEIbHYIO JEATEIbHOCTbD.

Kamymiku «Map06iic» — 3TO He TOJIbKO MHTEPECHBIN MaTepuan Jjisl UTPbl, HO U
MOJIE3HBIA HMHCTPYMEHT It 00ydeHusi. OHM MOTYT OBITh HCIIOJIB30BaHBI JJIs
Pa3IMYHBIX MAaTEMAaTUYECKUX 3a/1a4, TAKUX KAK:

- CUYETHBIE WUTIPBI: JE€TU y4aTcsi CUUTAThb KaMyUIKH, COPTUPOBATh UX IIO
[[BETY WJIK pa3Mepy, TEM CaMbIM pa3BUBasi apu(pMETUUECKHUE HABBIKH;

- JIOTUYECKUE 3a/laud: HCHOJIb30BAaHWE KAMYIIKOB [UJII  PEIICHUA
pa3IMYHBIX 3a7a4, TaKUX KaK CO3/JaHUE 3aKOHOMEPHOCTEH WM COCTABJICHUE
MOCJIeI0BAaTEIIbHOCTEH;

- r€OMETPUYECKUE MPAKTUKHU: AETH MOTYT CO3/1aBaTh pa3InuHble QPUTYPHI
1 (GOpPMBI U3 KaMYIIIKOB, OCBaUBasi TEOMETPUUECKUE TTOHSTHS.

[Tpumeps! urp ¢ kamyunikamu «Mapoicy:

- COCTaBJICHUE KOJUICKIUU: JIETU COOMPAIOT KaMyIIKH Pa3IMYHBIX I[BETOB
U COPTUPYIOT UX MO (HampuMep, MO LBETY WU pa3Mepy); B MPOLECCE OHU ydaTcs
CUUTATh U CPABHUBATH KOJIMYECTBO KAMYIIIKOB;

- F€OMETPUYECKOE CTPOCHHE: JIETHU CO3/al0T pa3jiudHble  (HOPMBI,
UCIIOJIb3YsI KaMYIIKH, YTO CIIOCOOCTBYET OCBOCHHMIO T€OMETPUU Ha MPAKTUYECKOM
YPOBHE;

- JIOTUYECKUE UIrPhl: 3aJaud Ha HaXO0XJICHUE 3aKOHOMEPHOCTEU
(manpumep, «Kakoe wu3 cruenyromux uucen OyAeT chnegoBaTh 3a JTOU
MOCJIEA0BATEIBbHOCTBIO?»).

Jlnst co3ganue cpenbl HE0OXOAMMO O00ECIeUHUTh AETSIM JOCTYN K KaMyIlKam
«Map06ic» W OpraHu3oBaTh MPOCTPAHCTBO JUIsi CBOOOAHOTO ©  OE30MaCHOTO
B3aMMOJICUCTBHS. 3aHATUS JOJDKHBI OBITh PAa3HOOOpPa3HBIMM W BKJIIOYATh Kak
WHJIUBUAYAJIbHbIE, TaK W TPYNNOBbIE B3auMOAEUCTBUA. [IpuMeHEHHE OTKPBITHIX
BOIIPOCOB CIOCOOCTBYET Pa3BUTHUIO KpUTHYECKOTO MbIieHuss. Hampumep, «Ilouemy
Tl BBIOpaJI WMEHHO OTOT 1BET?» Wik «CKOJBKO KaMYIIKOB Thl MOKEIIb
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OTCOPTUPOBATH?». JIeTH NOKHBI MMETh BO3MOXXHOCTh NMPUHUMATh COOCTBEHHBIC
pELIEHNs B IPOLECCE UTPHL.

BaxxHO cnenuth 3a pa3BUTHEM KaXIOTO peOCHKAa, QUKCHPYS UX YCIEXH H
JOCTHKEHHUS B UTPAX, YTO IIOMOXKET KOPPEKTHPOBATH MOIXOAbI K O0YUCHUIO.

Poaurenn urparoT KIIOYEBYIO POJIb B MOAACPKKE MATEMATUYECKOTO PA3BUTHS
cBoux jgereii. OHM MOTYT BOBJIEKAThCSA B WIPHI ¢ KamymkamMu «Map06iac» aoma,
co3maBas JOIMOJHUTEIbHBICE BO3MOXHOCTH JUIsi OOY4YEHHUS U  3aKpeIUICHUS
MOJTYYEHHBIX HAaBBIKOB. C MOMOIIBIO TPOCTHIX UTP, TAKUX KaK COPTUPOBKA KAMYIIIKOB
0 I[BETY WJIM pa3Mepy, POIUTEINM MOT'YT aKTUBHO y4acTBOBaTh B (hOPMHUPOBAHUM
MMOHUMAHHS KOJMYCCTBEHHBIX OTHOIICHHH Yy peOeHka. BaxxHo, 4TOOBI POAUTEIH
MPOSIBIISIIA MHTEPEC K METoJlaM OOy4YeHHS M COBMECTHO C JACTBMH HCCIICAOBAIH
MaTEMAaTUUYECKUE 3aauH.

BocnuraTenun o0s3aHbl BHEJAPSATH HWIPOBBIE METOJBI B 0Opa3oBaTEIbHBIN
MpoIIeCC Ha MOCTOSHHOM OCHOBE, CO37iaBas MO3UTUBHYIO aTMOc(epy s MO3HAHMS.
Nx 3amaua — obecneuuTh JETSIM JOCTYIl K Pa3HOOOpa3HBIM WUIPOBBIM MaTepHajaM,
BKJIIOYass KaMmymkua «MapOicy», a Takke pa3BHUBATh HABBIKM COTPYJHHYECTBA U
obmenus. KpoMe Toro, BocmuTaTesIn MOTYT IPOBOJAUTH POAUTEIbCKUE COOpaHUs, T
pacckaxyT O METoAax M MOAX0Jax K OOYYEHHIO, a TAKKE MOKAXKYT, KAK CEMbU MOTYT
B3aMMO/JICHCTBOBATh C AETHbMHU YE€PE3 UTPHI.

Urpsl ¢ kamymkamu «Map0iic» mpeacTaBisioT cOOOM MOIIHBIA UHCTPYMEHT
JUIL  Pa3BUTHS MaTEMAaTHYECKUX CIOCOOHOCTEM JIOIIKOJBLHHUKOB, CIIOCOOCTBYS
aKTUBHOMY, NMPAKTUYECKOMY M YBJICKATeIbHOMY OOy4eHHIO. VcIroap30BaHUE ITHX
Urp B 00pa3oBaTeNIbHOM IMPAKTUKE JAaceT JACTAM BO3MOXKHOCTh HE TOJBKO OBJIAJICThH
OCHOBAaMM MAaTEMAaTHUKHU, HO U PA3BUTh COLMAIBHBIC, JIOTUYECKUE U TBOPUYECKUE
HaBBIKKM. BakHO, 4TOOBI BOCHHMTATEIW W POJUTEIH paboTamM BMECTE, CO37aBas
MOJJACPKUBAOIIYID W CTUMYJHUPYIOUIYKO Cpeay JJd  pPa3BUTHA  HAaBBIKOB,
HEOOXOIUMBIX 1 Oy IyIIIero.

Takum o0pa3oM, MCMHOJIb30BaHHE UTP ¢ KaMylikamu «Map6ic» B mpolecce
M03HABATEJILHOW JIESITEIbHOCTH JOIIKOJBHUKOB SIBIsICTCS A((PEKTUBHBIM METOJIOM,
KOTOPBIM MOXKET 3HAYUTEJILHO MOBBICUTh YPOBEHb MAaTEMAaTHUECKUX CIIOCOOHOCTEM
JeTei, MOATOTaBINBAs UX K JadbHEUIIEeMY O0YUYECHHIO U KU3HHU.
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YK 37.012
IFT'EUMHU®UKALNSA B OBPA3ZOBATEJIBHOM IMPOLECCE
Tankuna Haoexcoa bopucosna, npenodasameis,

UImwipnsesa Kcenus Anexcanoposna, cmyoeumxa epynnot 22yKCK-1,
I'AIIOY YKCUBT, . Y¢ha, Pecnybruka bawxopmocman

AnHoranusi. JlaHHas cCTaThs TOCBSIICHA aHAIU3y TEeUMH(PUKAIMA Kak
MHHOBAIMOHHON TEXHOJIOTUM B 0oOpa3oBaTelbHOM Ipolrecce. B Hell mpuBeaeHO
ompeneneHrue redMuUKaUd, a TakXKe NPOAHATU3UPOBAHBI €€ XapaKTepHBIC
OCOOEHHOCTH MpU HHTErpalMu B Yy4yeOHbIM mporecc. HecMoTpss Ha o4YeBHUAHBIN
NOTEHIMAN TeMU(UKAIIMU B MOBBIIICHUU BOBJICYEHHOCTH U MOTHUBAIIUM YYaIIUXCH,
e€ BO3MOXXHOCTH B 00pa3oBaTesibHOM chepe UCIOJIb3YIOTCS HEJO0CTATOYHO ITUPOKO.
AHanmu3 Y DOKCIEPUMEHT IIOKa3bIBa€T, YTO HEOOXOAUMOCTb U  MMOTEHIUAT
reiimudukanmm, kak 3¢QEGEKTUBHOTO MHCTPyMEHTa OOy4YeHHs, JO CUX IOp HE B
MOJIHOM MepEe PaCKPHITHI U TPEOYIOT JaIbHEHUIIIETO0 U3yUYEeHUS U TPUMEHEHUS.

KutoueBble ciioBa: reiimudukaiivisi, irpoBble MPUHITUIIBI, UTPOBbIC MEXaHUKH,
BH/JIbl BOBHATPAXKICHU I, THHOBALIUU

Ha ceronHsmHuii JeHb WHHOBALIMOHHBIMU TEXHOJOTHMAMH B OOpa30BaHHUU
ABJISIFOTCS JTHOOBIE TEXHOJIOTHH, KOTOPbIE MO3BOJISIOT YCKOPHUTbH, IEPCOHAIU3UPOBATH
npoiecc 00y4YeHUsT WM MHBIM CIIOCOOOM cienarb ero 0ojiee KaueCTBEHHBIM H
KOM(OPTHBIM KakK JIJIsl IPErnogaBaTess, TaK U JAJi1 00y4aromerocs.

AKTYyallbHOCTh BHEAPEHHUS TeMU(UKAIMU 3aKII0YaeTcs B HEOOXOJIMMOCTH
ajantauuu o0pa3oBaTEeNIbHOTO Mpolecca K HEMPEPHIBHO MEHSIOIIUMCS pealusiM
COBPEMEHHOIO MHpPA, KOTOPBIM IPEAOCTABISET HEOTPAaHUYEHHOE KOJIMYECTBO
BapUAHTOB IMOJIyY€HUs 3HAHWM, HMHHOBALMM, TJ00anu3aluio, OOIIEeOCTYIHOCTh
pecypcoB cetu IHTepHET, pa3BiieueHus Ha JTI00bIe TEMAaTUKU U BO3MOXKHOCTH [1; 7].

['eiiMuukamus — 3TO CTpaTerHUECKUi MOIX0/ K TIPOCKTUPOBAHUIO YIEOHOTO
npolecca, BKIIOYAOMUN B ce0sl LieJieHanpaBIeHHOE BHEPEHNE UTPOBBIX DJIEMEHTOB,
MEXaHUK, UTPOBOTO MBIIIJIEHUSI B HEUTPOBbIE KOHTEKCTHI C IIEJIbIO MOBBIIIEHUS
MOTHUBALIMH, BOBJICUEHHOCTH, YCUJICHHS B3aUMOJACHCTBUS U YIIYUIICHUS PE3YJIbTATOB
oOyuenusi. OHa BKJIIOYAeT B ceOS HE TOJIbKO J00aBJIEHUE WUIP B CTPYKTYpYy
00pa3oBaHUsl, HO U MHTEIPUPYET UTPOBbIE MPUHLMUIIBI B CTPYKTYpPY OOY4YEHHUS, YTO
BJ€YET 3a COOOM 3aMHTEPECOBAHHOCTh OOydYarolMXCcs B 00pa3oBaHUU U
(OopMHpPOBaHMY MTO3UTUBHOIO OTHOIIEHUS K YUeOHOMY IpoLiecCy.

OCHOBHBIE UTPOBBIE MEXAaHUKH, IPUMEHSIOIINECS B reiMuukanuu [2]:

- CucremMa BO3HarpaXAeHWH, Harpumep, Oaiibl, 3HAUKH, JOCTHXKEHUS,
PEUTUHTH U APYrHME€ BUIbl BO3HATPAXKIECHUN, KOTOPbIE MOTMBHUPYIOT yYalllMXCsS Ha
NOCTI)KEeHUE y4eOHbIX Leneid. CTOMT OTMETUTh, YTO BO3HATPAXKICHHUSI MOTYT OBIThH
NPEeCTaBIICHbl KaK BUPTYyaJbHOM BadtoTOM (Oayuibl Ha OHJIAWH MiaTdopme), Tak U
peanbHBIMU (JOTIOTHUTENbHbIE OAJTBI K OLICHKE).

- IIporpecc 1 ypoBHH MOMOTAarOT YYalIUMCSl OTCIEKUBATh CBOM YCIIEXU U
MOJIy4aTh YJOBJIETBOPEHUE OT MPEOAOIEHUS TPYJHOCTEM.

- Komannnas pa®ota, cOpeBHOBATENbHBIA 3JIEMEHT W OOIIME HMHTEPECHI
CIOCOOCTBYIOT (DOPMUPOBAHMIO 3JIOPOBOM M J0OpoOKeIaTeabHON aTMocdepsl, a
TaK)K€ CTUMYJIMPYET aKTUBHOE y4acTHE B 00pa30BaTEIbHOM IPOILIECCE.
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- Buenpenue croxera, UCTOpPUM WU CLEHapus B y4eOHBIM MaTepua,
nenaeT oOydeHue Oosiee 3aXBaTHIBAIOIIUM W HMHTEpPEeCHbIM. JlaHHas MexaHuKa
peanu3yeTcs 4yepe3 UHTEPAKTUBHBIE HCTOPHUH, POJIEBBIE UTPhI JIA KBECTHI.

- [IpenocraBieHne ydanaMcsl TOCTOSIHHOM M CBOCBPEMEHHOW OOpaTHOM
CBs3U 00 MX ycIiexax M oIUOKax, MOMOTaeT UM KOPPEKTHUPOBATH CBOM ACUCTBUS U
yiaydliatb ~ CBOM  pe3yibTaThl.  OOpaTHasi  CBA3b  MOXKET  ObITh,  Kak
aBTOMATU3HPOBAHHOM, TAK U MPEIOCTABICHHON MTPENOIaBATEIIEM.

B oriauyne oT mpocToro MCHoJib30BaHUS UIp B 00pa30BAHMHM, relMHU(PUKALNS
doxycupyercs Ha MPUMEHEHUH WTPOBBIX MPHUHIIMIIOB JJIs YBEIWYCHHUS] MOTUBALIUU
ydamuxcs, (OPMUPOBAHMS HABBIKOB pEUICHWS MpOOJIeM U  TOBBIIICHUS
spdexktuBHOCTH 0OydeHus. lcmonb30BaHWE pa3IUYHBIX COYETAaHUW HIPOBBIX
AJIEMEHTOB TO3BOJIIET AJAaNTUPOBATHCS JTaHHOMY METOJY K KOHKPETHBIM Y4EOHBIM
LEJIIM U KOHTEKCTY, YTO MO3BOJISET JOCTUraTh ONTUMANIbHBIN 3(PPEKT.

YcnemHasa refiMudukanus TpeOdyeT THIATENbHOrO IJIaHUPOBAHUS, JU3aiiHA U
OLICHKM pe3yapTaToB. [lo3TOMy HEKOTOpBIE IIONBITKM BHEAPEHUS MEXaHUK
reiiMuuKaIuy OKa3bIBAIOTCS HEYJAYHBIMU 110 psiiy puuuH [3]:

- HCIIOJIb30BAaHUE UTPOBBIX 3JIEMEHTOB 0€3 CBSI3HM C YUYEOHBIMH 3aJa4aMH.
Hanpumep, noGapienue cuctembl 0amioB 0e3 SICHONH CHCTEMBI OIEHKH U CBSI3U C
MOJIyYeHHbIMH 3HaHUSIMU. Urpa npeBpaiiaercst B caMolLielib, OTBJIEKask OT 00yUYEHUs;

- HOMBbITKA  TOJHOCTHIO  MpEeBpaTUTh  y4yeOHBIM  Mpouecc B
Pa3BIICKATENBHYIO MPOrpaMMy, IIPEBPATUB €Tr0 B pa3BiieueHue. Mrposas MexaHuka
JOJKHA JIOTIONHATD, @ HE 3aMEHATh Y4eOHbIH npouecc. M130bITOK UTPOBBIX 3JIEMEHTOB
MOKET OTBJIEKATh U MEPErpyKaTh yUAIINXCS;

- UCIIOJIb30BAHUE HUIPOBBIX MEXAaHMK, HEMOJIXOIAIIMX JUII BO3pacra H
YPOBHSI MOATOTOBKH Y4YalllUXCsl, WJIK HE COOTBETCTBYIOIIMX KOHKPETHOM ydeOHOM
TUCLUIUIVHE;

- HEJOCTAaTOK HH(opManuu 00 ycrnexax M OMHMOKAX Yyyaumxcs, 4To
CHMKAET MOTHUBAIIUIO U 3aTPYIHSIET KOPPEKTUPOBKY YUE€OHOTO MPOIECCa;

- cobou B paboTe UCHOJIB3yEeMbIX MJIATGOPM BBI3bIBACT Pa30uyapoOBaHUE U
CHWKAET BOBJICUEHHOCTh YYalUXCSl.

[Ipoxonst kypc ¢ reiMudpuKanmeit, 00yJarouuincs moxydaeT 3HaHUs, KOTOpbIE
OH TIOTOM HCHOJB3yeT B pabore. DTO OTIMYAET MEXAaHUKY OT WIPbI, U3 KOTOPOH
HaBBIKH, KaK IPaBUJIO, B pEANIbHYIO XKU3Hb HE TIepeHocsTes [4].

st oueHku 3¢GGEKTUBHOCTH TeUMH(PUKAIMK B OOYYCHHHM TEXHUKOB II0
KOMIIBIOTEPHBIM CHCTEMaM ObUI MPOBEICH HKCIEPUMEHT C y4aCTHUEM JBYX TPYIIII
CTYJIEHTOB (KOHTPOJBHOW M IKCIEPUMEHTANBHOMN), KaXaasi U3 KOTOPBIX COCTOsIIA U3
15 denmoBek ¢ MNPUMEPHO OAMHAKOBBIM YPOBHEM HayaidbHOW mnoaArotoBku. O0e
IPYNIbl TPOXOAUIU OAWMH U TOT € y4eOHbIH KypcC, OXBaTBIBAIOIIMI OCHOBHBIC
OPUHIMIBL pabOThl C MPOrPAMMON MPOEKTUPOBAHUS PATAUOAIEKTPOHHBIX CPEICTB
AltiumDesigner.

B okcnepuMmeHTanbHOW Trpynne NpUMEHsUIach CUcTeMa TreidMudukanuy,
BKJIFOYAIONIAs CJIETYIOIIUE JIEMEHTHI:

-3a KQ)XJO0€ BBINOJHEHHOE 3aJaHuE, NPOWJEHHOE TECTHPOBAHWE U YCIHELIHO
BBIMIOJTHEHHBIN MPOEKT CTYACHTHI MOJy4alld OINpEAESIEHHOE KOJIMYeCTBO OaslioB;
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CJIOKHOCTbH 33JJaHUIl COOTBETCTBEHHO BJIMsJIa HA KOJIMYECTBO 0aJlIOB;

- y4eOHBIM Kypc ObUI pa3OMT Ha HECKOJIBKO YPOBHEH, KaKIbld W3 KOTOPBIX
COOTBETCTBOBAJI OMNPEACICHHOMY pasfeny mnporpammbl  AltiumDesigner; ms
nepexoja Ha CIeAYIOIIUN YpOBEHb CTYJIEHTHI JOJKHBI ObUIM HAOPATh ONMpEEIeHHOE
KOJIMYECTBO 0asIOB;

- OCYIIECTBJIEH JUACPOOPA, HA KOTOPOM OTOOpa)kajics PEUTHHI CTYJICHTOB,
MOKA3bIBAIOLINI KOJIMYECTBO HaOpaHHBIX OalJIOB M TEKyIIMH YPOBEHb; JaHHas
MEXaHUKA MOJOKUTENBHO MOBIUsIA HA MOTUBALIMIO CTYJIEHTOB K aKTUBHOM padoTe;

-3a BBINOJHEHHUE OIPEIACICHHBIX 3aJaHU WA JOCTUKEHUE OIPEICICHHBIX
pPE3yIbTATOB CTYJIEHTHI MOJIyHYaJld JOCTHKEHHS, KOTOpbIE OTOOpakalluChb Ha UX
npoduiie; 3a BpeMsi IPOBENICHUS SKCIIEPUMEHTa HauboJjee MOIMyJSIpHOM Harpaaou
cpenu cryneHtoB Obutu: «llepBblii  3amyck», «OkcrnepT Mo OUOIMOTEKaM
KOMIIOHEHTOBY», «MacTep TpacCUpOBKU MEYATHBIX IUIAT», «MacTtep KOMIOHOBKW» H
«ITpophIB B MPOEKTUPOBAHUNY;

- IpenojaBaTedb  MPEJOCTABISUI  PETYJSIPHYIO  OOpaTHYIO  CBA3b IO
BBITIOJTHEHHBIM 33JaHUsAM, MOJUEpPKHUBas, KaK YCHEXHW, TaK U OIIMOKH, U JaBas
KOHKPETHBIE PEKOMEHJAIIMH T10 YIIYYIIEHUIO PE3YyJIbTaTOB.

KonTponbHas rpymnma B CBOIO ouepedb oOydanach MO TPaJAUIIMOHHOMN
METOJUKEe, 0€3 HCIOJB30BaHUS AJIEMEHTOB TreiMudukanuu. OOyueHue BKIIIOYAI0
JEKIUU,  MNpaKkTUYEeCKWE  3aHATHS W JOMAIlHUE  33/IaHuSl. Ouenka
IPOU3BOJIUTEILHOCTH OCHOBBIBAJIACH HA TPAJUIIMOHHOW cHCTeMe OamioB 3a
BBITIOJIHEHHbIE 3alaHusi W TecThl. OOpaTHas CBA3b MpENojaBaTeNsl TaKKe
MPEA0CTABISIACH, HO 0€3 UCIOIb30BaHUS UTPOBBIX MEXAHHUK.

[Tocne 3aBepiieHust Kypca ObLTa MPOBE/ICHA OLICHKA 3HAHUN CTYJEHTOB 00EUX
IPyIIl C MOMOIIBIO OJWHAKOBBIX TECTOBBIX 3aJaHMi. Pe3ynbTarbl mokaszajid, 4TO
AKCIIEpUMEHTaJIbHAs TPYyIa MPOJEMOHCTPUPOBAJIa 3HAYUTEIBHO O0JIee BBICOKHE
pe3yibTaThl, YeM KOHTpOJbHAas rpymnma. KpoMme Toro, CTyI€HThI 3KCIIEPUMEHTATBHOM
IpyNIbl MMOKa3anu 0oJjiee BBICOKYIO BOBJIIEUEHHOCTh B YYEOHBIH mpouecc u Oosee
MO3UTUBHOE OTHOIICHHUE K U3YyUCHHIO U paboTte B mporpamme AltiumDesigner.

Hcxonsd W3 MPOBEACHHOTO 3KCIEPUMEHTAa MOXHO CIEJIaTh BBIBOJ, YTO
npuMeHeHue redMuuKaluu CrnocoOCTBYET JydllleMy YCBOEHHIO Marepuaa.
OOyyaromuiics He HMPOCTO YWUTAET HEKOTOpBIE 3HAHUS U MOATBEP)KIAAET UX uUepe3
TECThl, OH €l U SMOLMOHAIBHO BOBJEYEH B A3TOT mpouecc. OH BuauUT Oosee
rJI00ANbHYI0 KapTUHY W OCO3HAET, KAaKWE HAaBBIKM OH pPa3BHBACT, OIIyIIAeT
COOCTBEHHBIN Mporpecc u 0jaroaaps 3ToMy — BUIUT B 00yueHUH OOJIbIIe CMBICTA U
MEHBIIIE CKyYHOU PYTHUHBI.
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YK 37.022
MNPUMEHEHUE AGILE-METOJOJIOTUHN
B OBYYEHUU BEB-PAZPABOTKE
Daiizynosa Anus Unvoycosna,
npenooasamens I’ AIIOY Yumckuii konnedsxe cmamucmuku, ungopmamuxu u
sbluucIumenvHol mexruxu, 2. Yea, Pecnyoiuxka bawxopmocman

Annotaumusi. B cratbe npexacraBieH Agile-monxoa B 00yueHHH, IIEHHOCTh
KOTOPOTO 3aKJIFOYAaeTCs B JIyYIIEeM YCBOCHHHM MaTepualia 4epe3 KOMaHIHYI0 padboTy
oOyuaromuxcsi. IloctostHHOE 0OCYyXIeHue u3ydaeModl TeMbl, OOMEH 3HaHUSIMH,
MOCTOSIHHAST pedIeKCUs MOTUBUPYIOT CTYJICHTOB HAa aKTMBHOE y4acTHE B MpOliecce
oOyuenusi. ['mOkas mnpaktuka Agile-MeTof07I0TMM B BHUAE MO3TOBBIX IITYPMOB,
pa3pabOTKH KPEaTHBHBIX UACH U HECTAaHIAPTHBIX METOJIOB PEIICHUS 3a71a9 IIOMOTAeT
JIOCTUTATh 3aIJIAHUPOBAHHBIX PE3YJIHTATOB.

KaroueBble ciaoBa: oOpaszoBarenbHblii  mporiece, Agile-mMeronomnorus,
nH()OpMaIIMOHHBIE TEXHOJOTHH, O0ydeHHEe paboTe B KOMaHJe, METOJl Scrum, TalM-
MEHEKMEHT.

CoBpeMeHHBIN pPBIHOK Tpyaa Tpebdyer ot IT-crenuanucToB HE TOJIBKO
TEOPETUYECKUX 3HAHWUW, HO M NPAKTUUYECKUX HABBIKOB. TpaJUIIMOHHBIE METO]IbI
oOy4eHHs 3a4acTyl0 HE BCerjJa TO3BOJSIOT TMOATOTOBUTH  CIEIUAJTMCTOB,
COOTBETCTBYIOIIIMX  pEAIbHBIM  TPEOOBAHUSIM  HHIYCTPUU  HUHGPOPMAIMOHHBIX
texHosoruid. Ilepen oOpa3zoBaTeNbHBIMM OpraHU3AUSIMU  BCTa€T BOMPOC O
COBEPIIIEHCTBOBAHUM MOJATOTOBKHU CTYNEeHTOB IT-crennanpbHOCTEl. A UMEHHO, KAKUM
00pa3oM BBICTPOUTH TpoIleCC O0yuYeHHUs] MPOrPaMMUPOBAHMIO, B YACTHOCTH, BEO-
pa3paboTke, YTOObl MaKCUMAaJIbHO NPUOIN3UTh JAaHHBIN Mpoliecc K Oyayiel padote
CTYJIEHTOB B c(hepe nHHOPMAIIMOHHBIX TEXHOJIOTHI1?

Onaum 3 Hanbosee MOMYJAPHBIX COBPEMEHHBIX METOJOJIOTHM pa3paboTKH
apisieTcst Agile-merononorus. JlanHass meTomonorusi Obula co3/aHa i THOKOM
pa3pabOTKU MPOTrPaMMHOTO OOECIIEUEHUS C LEIbI0 TOBBIIIEHUSI CKOPOCTH CO3JIaHMS
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OPOrpaMMHBIX MPOAYKTOB M MHUHHUMHU3AIMUM PHUCKOB 32 CYET WTEPATUBHOIO
BBIIIOJIHEHHSI I MHTEPAKTUBHOTO B3aHMMOJICHCTBHSI YIEHOB KOMAaH bl pa3padOTUMKOB,
a Takke OBICTpON pEaKIMH CO CTOPOHBI 3aKa3uMka Ha W3MEHEHHUS B MPOEKTE.
CeromHss JaHHYI0 METOJNOJOTHI0 IIMPOKO BHEAPSIOT M 00pa3oBaTElIbHBIC
OpraHm3al B 0Opa3oBaTENbHOM TMpoIlecce, OCOOCHHO B O00y4YeHHMH BeO-
IPOrpaMMHUPOBAHUIO.

Jnis  pa3paOOTKM METOAUKMA OpraHu3alMi Y4eOHBIX 3aHATUA 1O BeO-
IPOrpaMMHUPOBAHUIO B COOTBETCTBUM C COBPEMEHHBIMU mpakThukamu Agile-
METO/I0JI0TUU HE0OX0IMMO BHavaje pacCMOTPETh OCHOBHBIE MpUHIIUIIBI Agile.

Agile — 310 He pocTO HA0OP MPAKTHUK, a hustocodusi, OCHOBaHHAS HAa YEThIPEX
KIIFOUEBBIX IIEHHOCTSX, C(OpMyIHMpoBaHHBIX B MaHHdecTe THOKOW pa3padoTKu
IPOrpaMMHOTO OOECIICUEHHUS:

- JIFOJIM U B3aUMOJICMCTBUE BaXKHEE IPOLIECCOB U UHCTPYMEHTOB;

- paboTarolMil MPOIyKT BaXKHEE NCUEPIIBIBAIOIICH JOKYMEHTAIUY;

- COTPYIHUYECTBO C 3aKa3YMKOM Ba)KHEE COTJIaCOBAHUS yCIIOBU;

- TOTOBHOCTb K U3MEHEHHSIM BaXKHEE CJICJOBAHUS [IEPBOHAYAIIBHOMY IIAHY.

B koHTekcTe 00pa3oBaHMs 3TU MPUHLUIBI TPAHCHOPMHUPYIOTCS CIEAYIOIUM
obpazom:

- AKLEHT Ha PAKTUYECKOE OCBOCHUE MaTepHaa;

- IMHUTalLUs PEANIbHBIX YCIOBHUM pa3paboTKku (paboTa B KOMaH/1aX );

- IOCTOsIHHAsA 00OpaTHast CBsI3b OT IpenoAaBaTesiel U OJHOTPYIITHUKOB.

Takoll MOIX0J NMOBBIIAET BOBJICYEHHOCTh CTYACHTOB U YJIYYIIA€T YCBOCHUE
Marepuasia. Pabora B KOMaHJE MO3BOJISIET KaXJAOMY YYacTHHUKY OoJiee TIyOke
BHUKHYTh B CyTh CBO€H POJIM B KOMaHJie, ONPo00BaTh ce0sl B pa3HbIX POJISIX, MOHAThH
BEKTOP Pa3BUTHUS CBOMX MPOPECCUOHANBHBIX KOMIETeHIMH. Takxke NaHHbIA MOAX0/
pPa3BUBAET YyBCTBO OTBETCTBEHHOCTH, JUCHUIUIMHUPOBAHHOCTh CTYAEHTOB, TaK Kak
0€3 aKTUBHOT'O YYacTHs Ka)KJJOr0 KOMaHAHBIA MPOEKT OyJEeT pa3BajeH.

Opnum u3 Hanbosee MOMyJSPHBIX METOJOB, 0a3MPYIOLIMXCS Ha MPUHIMIAX
Agile, sBasercss Scrum. Meroag Scrum mnpeamnosiaraer pasOueHue MNpoeKTa Ha
KOPOTKME  HUTepauMu —  crnpuHTbl. CHOPUHTBI  JOJDKHBI  IPOXOJIWUTH €
IPOAOKUTENBHOCTBIO OT 1 110 4 Henenb. B pamkax ydyeGHOro mpoiiecca ajanrtanus
METOJIa COCTOUT B pa30MEHNUHU MIPOEKTa Ha 2-4 HeJeNbHbIE 3Talbl pabOThI.

Hcnonp3zoBanue MeTroAa Scrum I03BOJISIET U MPENOAABATEN0, U CTYIEHTaM —
YJieHaM KOMaHJbl pa3pabOTKU — OLEHUTh CKOPOCTb W KayecTBO pabOThl Haj
IIPOEKTOM, TaK KaK JAHHBIA METOJ MPEAIO0JIaracT KOPOTKUE BCTPEUU, UMEHYIOIIHECS
B METOJIE€ «CTEHAAnamMmu», IJi€ KaXIbld paccKa3blBaeT, 4TO ObLJIO UM MPOJETaHO, C
KaKuMU Tpo0JIeMaMu OH CTOJIKHYJICS.

Hanpumep, Ha 3aHATHSIX 1O MexaucuUIiMHapHomy Kypey «MJIK.09.01
[IpoekTupoBanre u  pa3paboTka  BeO-NMPHIOKEHUI» CTyAeHThl 4  Kypca
cnequaibHoct  09.02.07 WMHbopMallMOHHBIE CHUCTEMBl U MPOrPaMMHPOBAHUE
kBasnpukanuu «Pa3zpadoTunk BeO U MyJIbTUMEAUINHBIX MPUTIOKEHUN» JTOIKHBI 32 2
HEeJeNU 3aBEepUINTh padOTy HaJ BEPCTKOM MpoekTa. 3a Mocienyloumue 2 HeAelu
3aBepUINTh pabOTy HaJ peaju3alueil ONmpeaeeHHOT0 MOAYJs BeO-mpuiioxenus. U
TaK KaXJbld 3Tanm pa3pabOTKU JAETUTCS Ha CIPUHTHL. B KOHIE Kaxaoro srama
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KOMaH/Ja TMPOBOJUT JEMOHCTpaIMio pe3yibraroB. Pabora B KomaHae maeT
BO3MOXHOCTb CTYJIEHTaM Ha IMPAKTUKE PACCMOTPETh MCHOJIB30BAHUE CUCTEMBI
KOHTPOJIA BEPCUAMMU.

Eme omauM mOMyNsSpHBIM TMOAXOJOM K peanm3anuu TpuHOUNoB Agile
spisieTcs: Kanban — Bu3yanibHast cucteMa yInpaBieHHS 3aJa4aMu, KOTopas TOMOTaeT
OTCIICXKUBATH TIpoliecc padoThl. Kanban moaxoauTt mjis BU3yalu3amuu mporpecca u
OTpaHUYCHHUS 3a7a4 B paboTe JJIs1 TOTO, YTOOBI N30€KATh TEPETPY3KHU.

Hcnons3oBanue cryaeHTamMmu Kanban J0COK MO3BOJISET UM CTPYKTYpUPOBATH
3a/1a4M, OMPENICIUTh peabHbI 00beM pabOThl M OCTaBAThCS 3aMOTHBUPOBAHHBIMU,
TaK KaK MPOMCXOJMUT BHU3yanuzaiusa mporpecca. Takke Kanban mocku momoraror
IpenojaBaTeyito  yBUJACTh NPOOJEeMy C pEIICHHEM OINpeAeIeHHON 3a1auyu U
OTIEPaTUBHO MTOMOYb O0yYaIOIIEMYCSl.

[IpeumyiectBamMu ucnoiab3oBanus Agile merTomonoruu B 00ydeHUH BeO-
pa3paboTKe SBISIOTCS:

- OJIU30CTh K peajJbHOM pa3paboTKe - 00yueHue padoTe B KOMaH/IE;

- IOJIJIepKKa MOTHBAIIMM K OOy4YeHHIO Oyiarogapsi KOPOTKUM HTEpaIlvsM,
JAIOIIUM OLIYIIIEHUE Iporpecca;

- pa3BUTHE KOMMYHHMKATUBHBIX HABBIKOB — pa0OTa B KOMaHJIe MpeJroiaract
MOCTOSIHHOE B3aWMMOJECHCTBUE MEXKAY YJICHAMHA KOMAaHJbI, TaKXe€ MpPE3CHTAIUA
pe3yJIbTaTOB TPeOyeT OT YYaCTHUKOB KOMAaH/IbI ONpPEIEICHHBIX KOMMYHUKATHBHBIX
HABBIKOB;

- pa3BUTHE TaliM-MEHEI)KMEHTA C UCIIOIb30BAaHUEM CIIPUHTOB MPHU pa3padOTKe.

Agile-MeTonon0rus — 3TO HE OYEPETHOM TPEHI, HABESIHHBIA MOJIOM, 8 OTBET Ha
3anpoc IT-unnyctpuu. Ee BHeapeHue B oOydeHue BeO-pa3pabOTKE MMO3BOISET
COKpaTUTh pa3pbhlB MEXJYy O0Opa3oBaHHEM U pealibHOW paldoToil, pa3BUBATh Y
CTYJICHTOB  NPO(ECCHOHAIbHBIE KOMIETEHIIMM, BOCTpeOOBaHHbIE B  cepe
MH(POPMAITMOHHBIX TEXHOJIOTHUH.
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YK 371
PASBUTHUE TBOPYECKHX CHIOCOFHOCTEM YUAIIIUXCS YEPE3
INPUMEHEHUE MHHOBAIIMOHHBIX TEXHOJIOTI' A
Xaxumos Aueap Abpukosuu,
yuumenv ungopmamuxu, mpyoa (mexronozuu) MOBY COIII c. Husicnue Kueu,
Kueunckuti pation, Pecnybnuxa bawxopmocman

AHHoTanus. J[aHHas CTaThsl paCKpPhIBA€T OCOOCHHOCTH Pa3BUTHUSI TBOPUECKUX
CIIOCOOHOCTEH Yy IIKOJBHUKOB B Tpollecce OOyYeHHsS U BOCIUTAHHUS B YPOUHOE U
BHEYPOYHOE BPEMsI Uepe3 IPUMEHEHNE NHHOBALIMOHHBIX TEXHOJIOTUH.

KuroueBsble cjioBa: IIHHOBalMOHHBIE TEXHOJIOTUHU, IPOEKTHAS IE€ATEIIBHOCTD,

Ha ceroguamnnii aeHb B pamkax BHeapeHus @PI'OC rimaBHas 3amaya

COBPEMEHHOM IIKOJBI — HAYy4YWTh JETE€d YyuuTbes. JlIsi ee pelieHHusl y4HuTels
UCIOJIB3YIOT Pa3IMYHbIe METOMBI U TpreMbl 00ydeHusi. OJMH U3 HUX — 3TO METOJ
IPOEKTOB.

[TpoekT-3T0 0CcO00€ pe3ynbTaTUBHOE JAEUCTBHE, KOTOpoe MaéT peOEHKY
BO3MOKHOCTh JIEHCTBOBATh CAMOCTOSTEIBHO U MONIyYaTh PE3YIbTAT. ITOT PE3YJIbTAT
MOHO YBUJETh, OCMBICIIUTh, TPUMEHUTH B PEAIbHON MPAKTUUYECKON NEATETbHOCTH.
UtoOBbl TOOUTHCA TAaKOTro pe3yJibTaTa, HEOOXOJUMO HAYUYUTh JIETEH CaMOCTOSITEILHO
MBICJIUTh, HAaXOJUTh M PEIIaTh MPOOJEeMbl, MpPUBJIEKAas Js 3TOM LIeJIM 3HAHUA U3
pa3HbIX 00JacTel, yMEHUS MPOTHO3UPOBATH PE3YJIbTAaThl M1 BO3MOKHBIE MOCIIEICTBHS
pa3HbIX BapHAHTOB PEIICHUS, YMEHHsI YCTAaHABIMBATH NPUUYMHHO-CIIEICTBEHHbIE
CBA3H.

[TpoekTHass JeATENBHOCTh OOYYAIOUMXCSd — 3TO HWHTETPUPOBAHHBIA BHJ
NEATEIBHOCTH I10 CO3JAHUIO0 W3JEIUH M OKa3aHMUIO YCIYT, UMEIIIYI0 JUYHYIO H
OOUIECTBEHHYIO 3HAUYMMOCTb, IO3BOJSIOUIMM HAyyUTh YYallMXCs MpPHOOpETaTh
3HAHUSA CaMOCTOSITENIbHO, YMETh I10JIb30BAThCsl MPUOOPETEHHBIMU 3HAHUAMU IS
pElIEeHHs HOBBIX IO3HABATENbHBIX W MPAKTHUECKUX 3a4ay. Takas JesiTelIbHOCTb
ydalIuxcs CTAHOBHUTCS Bce OoJjiee aKTyaJlbHOM B COBPEMEHHOW IeJaroruke Hu
HanOoJiee aKTyaJbHBIMU 3aJayaMu OOpa3OBaHMsS CTAHOBATCA (OpMUPOBAHHE Y
y4Yaluxcsi MpeoOpa3yIollero MbIIUICHUS, PAa3BUTHE TBOPYECKUX CIIOCOOHOCTEM,
BOCIIUTAHUE  [O3HABAaTEJIbHOM  AKTUBHOCTH, TOTOBHOCTM K  IOCTOSSHHOMY
npodeccruoHanbHOMY 00pa30BaHUIo [2].

NMeHHO B Tmpoliecce CaMOCTOATENbHOM paboThl HaJ CO3JaHUEM IPOEKTa
aydmie  Bcero  (opMHpyeTcss  KyJbTypa  yYMCTBEHHOIO  TpyJa  YYEHHKOB.
KommbroTepu3zanuys Mmo3BoJisieT KaKIOMY YUHUTEN0, 0ojiee TBOPUECKH MOIXOJIUThH K
pa3paboTKe CBOMX YpOKOB, MW cJenaTh oOpa3oBaTelbHBIA mpolecc Oonee
MHTEPECHBIM, Pa3HOOOPA3HBIM U COBPEMEHHBIM.

OO0si3aTeNIbHBIM ~ YCIIOBUEM TPOEKTHOW JAESTENbHOCTU SIBJSIETCSl HaJIU4uue
3apaHee BBIPAOOTAHHBIX MPEICTABICHUM O KOHEYHOM IMPOIYKTE JEATEIbHOCTH,
3TanoB NPOEKTUPOBAHUS U PEATH3ALUU IPOEKTA.
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[IpoexkTHas NeSTENbHOCTh  pPa3BUBAET  TBOPYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOCTh, (OPMHUPYET yMEHHE TIUIAHUPOBATH CBOIO JCSATEIBHOCTh U
MPUHUMATh PEIICHHS, II03BOJIICT OpPraHW30BaTh OOydYeHHE Tak, YTOOBI depes
MMOCTAHOBKY MPOOJEMBbI OpPraHW30BaTh MBICIUTEIBHYIO ACATEIHHOCTD YYaIIUXCS,
pa3BUBaTh WX KOMMYHHUKATHBHBIC CIIOCOOHOCTH ¥ TBOPYECKH TMOIXOIUTh K
pe3ynbTaTam paboThI.

B pabGore Haxg mnpoeKkToM TiaBHAs 3ajada YUYUTENs — 3aWHTEPECOBATh
y4Yalluxcsi, JaTh TOJYOK, MPABUIBHO BBICTPOUTH CBOIO PabOTy U JAESTEIBHOCTDH
y4Yaluxcsi, 1 00s3aTeNIbHO MOJYYUTh pe3ysibTaT paboThl. Jlaxke ecam 4Tto — TO He
yAaJIOCh — 3TO TOXe pe3yibTar. [Ipu ompeneneHun TeMaTUKUA Y4eOHBIX MPOEKTOB
clelyeT PYKOBOACTBOBAThCSA COJEpNKAHUEM OOYYEHHMs, YUUTHIBATH MOCUIBHOCTD
o0BbeKTa TpyJla JJis MIKOJIBHUKOB COOTBETCTBYIOIIETO BO3PACTa, OOIIECTBEHHYIO WU
JUYHYIO IIEHHOCTh, €r0 YMEHUS. BhITIONIHEHNE TPOEKTa MOXKET YKJIaAbIBAThCS B OJMH
4yac, HECKOJbKO 4acoB (YPOKOB) y4eOHOrO BpPEMEHH, B MECSILIbI, B MOJIYTrojue, TO/I.
Ecnu mpoekt TpeOyer OOMBIION 3aHATOCTH IO BPEMEHH, TO IeJecoo0pa3Ho
3aHUMATKCS €T0 BHITIOJHEHUEM BO BHEYPOUHOE BpEMsI.

B xoxe pa®oThl HaJg CBOMM IPOEKTOM OOYYaIOIIHECS CO3/IAl0T M BBIIOIHSIIOT
caMd HEOOXOIMMBIC W3JENHs, ydaTcs IUIAHUPOBAThH CBOIO paboTy, MOAOMpAaTh
MaTepuas, HHCTPYMEHTBI, BBITIOJHSIOT HEOOXOIUMBIE TEXHOJOTHYECKHUE OIEpaIliH,
y4aTrcs KOJJISKTMBHO peEIIaTh pas3IudHble TpoOsiembl. PesympTaT paboThl HaA
POEKTOM — 3TO TMpPEACTaBJICHHE CBOEM paboThl. Takoil MpPOEKT — TBOPUECKHIA,
JIOJITOCPOYHBIN.

B Hacrosiiiee BpeMsi MpOEKTHAas JEATEIbHOCTh YYAIUXCS paccMaTpUBAaECTCs
KaK oJuH u3 Haubosee 3PPEeKTUBHBIX NHCTPYMEHTOB TMOBBIIIEHUSI KauyecTBa 00IIEro
obpazoBanus. IlpnoOmieHNe MIKOJBHUKOB K TaKOW ACSATEIbHOCTH CIOCOOCTBYET
(hOpMHUPOBAHUIO MHTEIJIEKTYAIBHOTO Oy AYIIEro HAIIero OOIIECTRa.

B mpomecce BBIMOMHEHWS TPOEKTa, yYalIuecs HE TOJBKO HW3TOTOBIISIOT
pa3IUYHBIC W3CIHS, HO U MPOBOISIT CBOCOOpA3HBIE MCCIICAOBAaHMS. ITO TTOUCKOBO-
MCCJIEIOBATENIbCKOE HAyalo NPSIMO CBSI3aHO C BHEAPEHHEM B TEXHOJOTHYECKYIO
MOATOTOBKY INMKOJLHUKOB METOJA MPOCKTOB. Y JHeTeld TOSBISICTCS JKEJIaHUE H
BO3MOXHOCTh pa3paboTaTh, IPOaHATU3UPOBATh, IPOBEPUTH U BOILIOTHTH BO3HUKIIIHAE
y HUX HJIeV B MaTepuae.

Takum 00pa3oM, HCIOJIB30BAaHUE TMPOSKTHOH JEATEIHHOCTH HE TOJBKO
MOJIOrPEeBaeT MOTUBAITUIO JIETEH, HE TOJBKO JIeJaeT ypoku Oojee pa3HOOOpa3HbIMU U
WHTEPECHBIMH, a TAK)KE CITIOCOOCTBYET CAMOPA3BUTHIO YUAIIIUXCSI.

YuuThiBasi TCHUXOJOTO-TIEAATOTMUECKHUE OCOOCHHOCTH BO3pacTa  JICTEH,
YUHUTEIb MOCTENEHHO JIOJDKEH (POPMUPOBATH Y MIKOJILHUKOB YMEHUS IO OTIAEIHHBIM
3JIEMEHTaM MPOEKTHOW U UCCIIEIOBATEIBCKON AEATEIIBHOCTH.

Takum 00pa3om, METOJ] MPOEKTA MPEATIOIATaCT:

- CBA3b OOYYEHHUS C )KU3HBIO;

- pPa3BUTHE CaMOCTOSITEIBHOCTH M AaKTUBHOCTH JleTed B y4yeOHOM
MPOIIECCE;

- Pa3BUTHS YMECHHS aIallTHPOBATHCS K ICHCTBUTEIILHOCTH;
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- yMeHHEe OO0IaThCs, COTPYAHUYATh C JIETBMH B Pa3IMYHBIX BUIAX
NEATETbHOCTH.

Ha npotsokeHnn MHOTHX JIET S TPAKTUKYK) METOJI IMMPOEKTOB KAK HA YPOKax,
TaK ¥ BO BHEYPOUHOMU JIEATEIHbHOCTH. METO 1 MPOEKTOB IIOMOTAET cO3/1aTh aTMOchepy
UCCIIEJIOBATEILCKON  JICATEIbHOCTH, HAKOIUICHUS HH(POpMAIlMH, TBOPYECKOTO
COpPEBHOBAaHHMS U pe3ysibTaTa, CIOCOOCTBYET MPUBJICUYCHUI0O HHOOPMALMK O
pPa3IMYHBIX OCHOBAaX HayK, cO3/JaeT yciaoBua il JAuddEpEHIIMPOBAaHHOTO U
WHJIMBUIYAJIbHOTO TOJAXO0Ja K KaXKJIOMY YYEHHUKY, COXpaHss IPU ITOM €IAUMHOE
o0Opa3zoBaTeIbLHOE MTPOCTPAHCTRO.

Ha 3aHsTHsIX 10 BHEYPOYHOU AEATETbHOCTHU. JIETU PACKPHIBAIOT OOJIBIIIE CBOUX
BO3MOYKHOCTEH, HWMEIOT OOJBIIyI0 CBOOOMY TEpPEABIKEHUS, YeM B KJjacce,
MPOSIBIIAIOT OOJIBIIMI MHTEPEC K CBOMM MpEeaMeTaM, U JaXe MacCUBHBIC YUCHHKHU
MPOSBIISIOT TBOPUYECKUN MOTEHIIAAIL.

®I'OC moapasymeBaloT B KOpHE HM3MEHUTH IOAX0a K oOydyeHuio. MMeHHO
MOATOMY B MEPBYIO OYepelb HEOOXOAUMO MOJpa3yMeBaTh Pa3BUTHE Y JIETEH HE
MPOCTO CIIOCOOHOCTEN K 4eMy-I1M00, @ UMEHHO TBOPYECKHUX CIIOCOOHOCTEM, TaK Kak
TOJIBKO TBOPYECTBO MO3BOJSIET MPOU3BOAUTH YTO-TO HOBOE, YHUKANIbHOE. C yuyéTom
tpeboBanuiit PI'OC ocHOBHOro o00ImEero o0pa3oBaHHS H3yYCHUE MPEIMETHOM
obnmactu Tpyaa (TEXHOJOTWMH) JOJDKHO OOECIEeYUTh pa3BUTHE WHHOBAIMOHHOMN
TBOPUECKOM JIEATEILHOCTH OOYYaIOMIMXCA B MPOIECCe PEIICHUS MPUKIaJIHbIX
y4eOHBIX 3aJlay; aKTUBHOE HCIIOJIb30BAaHUE 3HAHWM, TOJYYCHHBIX MPU HM3yUECHUU
JIPYrUX Y4YeOHBIX MPEAMETOB, U C(HOPMUPOBAHHBIX YHUBEPCAIbHBIX YUEOHBIX
JTEUCTBUI; COBEPIIICHCTBOBAHNE YMEHHUM OCYIIECTBIATh YUEOHO-HCCIIEI0BATEIbCKYIO
U TPOCKTHYIO JACSATEIbHOCTh, (OPMUPOBAHME TMPEJACTABICHUN O COLMAIBHBIX H
ATUYECKUX  aCMEeKTaX  Hay4YHO-TEXHMYECKOro  mporpecca;  (GopMUpOBaHUE
CIIOCOOHOCTH TpPHUAABaTh YKOJIOTUYECKYH) HAMPABJICHHOCTh JIOOON NEATEeIbHOCTH,
MPOEKTY; JEMOHCTPUPOBATh SKOJIOTMYECKOE MBIIIJIEHUE B pa3HbIX Gdopmax
JNEATETbHOCTH.

B xoxe TBOpUECKOW M MCCIEIOBATENBCKON NESITEIBHOCTH Y JIE€TEN HE TOJBKO
Pa3BUBAIOTCS KadecTBa TBOPIIA M CO3UAAIOTCA HOBBIE OOIECTBEHHO 3HAYMMBIC
IIEHHOCTH, HO M OCBAaMBAIOTCSI CTIOCOOBI OBJIAJICHUS JAHHBIM BUIOM JI€ATEITLHOCTH.

Meton mnpoektoB  sBisieTcss  d(PGPEKTUBHBIM  CPEICTBOM  HMHTETpaIliu
conepxkanusi oOydeHusi. HoBu3Ha HCMOIB30BaHUS TAKOTO METOJA 3aKJIIOYAeTCs B
oTkaze oT ¢GOPMATBLHOTO OOYy4YeHHS IIKOJBHUKOB YMEHUSM U HaBblkam 0e3
OTIpeIeTICHUS I BBITIOJHAEMON pabOThl, a TaK)Ke €€ 3HAUMMOCTHU JJISl ydaluxcs,
€ro CEeMbHU, IIKOJIBI, OOIIEeCTBA U TMEpPexoJe K MOTHBHUPOBAHHOMY BBLITOJIHEHUIO
YIPaXKHEHUW TEpe] HAyajaoM IMPOEKTa WA B MPOIECCE €ro BBIMOJIHEHUS C LEJIbIO
MOJTYyYECHUS U3ETUS 33 IaHHOTO KauyeCTBa.

YToOBI 3aHUMATHCS C YYalUMUCS METOJOM IMPOEKTOB 51 pa3padoTan ypoKH,
MPE3EHTALIMHU, COAEPKAIIUE CIEIUAIbHBIE TEXHUKO-TEXHOJIOTUYECKUE YIIPAKHEHUS,
pa3BUBAIOIIMEC TBOPYECKHUE U HWHTEIUICKTyallbHbIE CIIOCOOHOCTH YYalllUXCs, HX
CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, MOTHUBAIINIO K 00YYEHHUIO.

NHHOBAIIMOHHBIN YPOK — 3TO JUHAMUYHAs, BapUaTUBHASI MOJIEIb OpraHU3aluu
M3Y4YeHUsl TpeaMeTa M OO0yueHHEe YYalluxcs Ha OMPECICHHBIA TEpUO]] BPEMEHH.
Yuurens CTpeMUTCS K IPOTpecCy, Il U3BMEHEHUS CBOEU JIESITEIbHOCTD K JIyUIlIEMy —
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MMEHHO JTOT IIpPOIeCC SBJISIETCS HMHHOBaIMen. M3oOperatenbHass IeATEIbHOCTD
yuuTeIsl HAa  MHHOBAIlMOHHOM  YPOKE  pacKpbhIBaeTcsi B  pa3HOOOpa3HbBIX,
WHTEPAKTUBHBIX 3aJaHUAX, KOHCTPYKTUBHBIX NPEIOKECHUAX, HEOPIANHAPHBIX
JIEVUCTBUSX, OPUTHMHAJIBHBIX YOPAXHEHUSAX, KOHCTPYHPOBAHHH YpOKa BO BpeMms
ypOKa, CO3JaHWM HAIVSIAHBIX CHUTyallud, AWJAKTAYECKOM MaTepuaie, mnoadope
pasTUYHBIX (AKTOB, OpPTaHU3AIMH TBOPUYECKON pabOTHI 00YUIAIOIITUMUCH.

BrigensioT cienyronme BUAbI MHHOBALIMOHHBIX YPOKOB: lcciienoBaTenbCkuii
YPOK, YpPOK Ha OCHOBE TPYIIIIOBOM TEXHOJOTHH, YPOKH IudepeHIInPOBAHHOTO
OyueHus1, IpoOJEeMHbBIE YPOKH, YPOKH Ha OCHOBE MPOCKTHOM JESATEILHOCTH.

Sl Ha cBOMX ypOKax CTaparoCh yJEisATh BHUMaHHE Ha IMPOCKTHYIO paboTy u
TEXHOJIOTMM WHHOBAIIMOHHOTO OOYYEHMsI M CUMTAI0, YTO JAHHBIC TEXHOJOTHH y4aT
JeTel BBIABJIATH NPOOJEMY, aHAIM3UPOBATh, HCKATh aJlbTEPHATHUBHBIC PEIICHUS
npoOjieM, MPUHHMATh Y4YacTHE€ B JUCKYCCHUSIX, OTCTAaMBaTh CBOIO TOYKY 3PCHHS,
MPUCITYIIUBAThCA K MHEHUIO Apyrux. Ha ypokax mnpumeHsito pasiuyHbie (HopMbl
paboT: TpynmnoBas, napHas U UHAUBUAYAJIbHAS. YPOKH CTaparoCh pa3HOOOPa3UTh MpHU
MOMOIIM POJIEBBIX WIpP, JOJTOCPOYHBIX M MHUHH-IPOEKTOB, TBOPUECKUX padoT,
HMHTEPECHBIX (PU3KYITLTMUHYTOK, pa0OThI C PA3JIMYHBIMU UCTOYHUKAMU UH(GOPMAIUH.
Ocoboe BHUMaHHE YACNSAI0 3aJaHUsIM, KOTOPbIE HampaBi€Hbl HE TOJBKO Ha
3aKpEIUICHUE TPOMAEHHOIO0 MaTeprala, HO U Ha 3HAKOMCTBO C HOBBIM MaTE€PHUAIIOM.

[IpoekTHast AeATENLHOCTh Ja€T BO3MOXKHOCTb YUEHHUKAM BBIMOJHATH PabOThI
Ha OYEHb PA3HBIX YPOBHAX, KaK YIIyOJsSTh CBOM 3HAHMS, paboTast HaJl KOHKPETHBIMU
IeJasIMA W 3ajadyaMy, TaK M BBIMOJHUTH 3aJlaHMS IO TeMaM, KOTOpbIe HE ObUIH
YCBOEHBI B X07I€ YPOKOB. TBOpUeckuil mporecc, KOTOPhIii ©UMEET MECTO Mpu padoTe
HAJ IMPOEKTOM, [JAa€T BO3MOXXHOCTb II0-HOBOMY B3IUVIIHYTh HAa Marepuad,
CUCTEMATU3UPOBATH CBOU 3HAHUS.

OpmnHoit u3 GopM MPOMEKYTOUHOM aTTECTAIlMU y4YallMXCs B HaIled IITKOJe —
ATO 3alUTa y4eOHBIX MPOEKTOB. CUMUTAl0, YTO HCIOJIb30BAaHUE AKTUBHBIX METOJ/OB
oOyueHHsT B y4yeOHOM TMPOLIECCE BBI3BIBAET HWHTEPEC, IO3BOJISET pa3BUBATH
aHAJIMTUYECKUE, HMCCIEAOBAaTEIbCKIUE, KOMMYHHMKATUBHBIC HaBBIKHM, BBIpAOATHIBATH
YMEHHUS aHAJIM3UPOBATh CUTYALMIO, INIAHUPOBATh CTPATETUIO U IIPUHUMATh PEIICHUS.

HNrak, moxeM caenatb BBIBOJ, YTO METOJ MNPOEKTOB MOXET BBICTYIATh
3O PEeKTUBHBIM  CHOCOOOM  OpraHu3alud  00pa30oBaTENLHOTO  Mpollecca U
CIOCOOCTBOBATh TMOBBIIIEHWIO MOTHUBAIMM K U3YYeHUIO mnpenmera. l[IpoexTHas
NEATEIIBHOCTh JIaeT BO3MOXKHOCTh YUCHHKAM BBHITIOJHATH pabOTHI Ha OYEHb Pa3HBIX
YPOBHSIX, YTayOJsTh CBOM 3HAHUA, paboTasi HaJ KOHKPETHBIMU IEISIMU U 3aJja4aMH,
BBITIOJIHATh 3aJ]aHus TI0 TeMaM, KOTOphie HE ObUIM YCBOEHBI B XOJE YPOKOB.
TBopueckuii Tpoiiecc, KOTOPBI MMEET MECTO MpH paboTe Haa TPOSKTOM, IaeT
BO3MOKHOCTb II0-HOBOMY B3TJIIHYTh Ha MaTepuaj, CHCTEMAaTU3UPOBATh CBOU 3HAHMUS.
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YK 621
POJIb BO3OBHOBJISAEMbIX NCTOYHUKOB SHEPTUHN
B YCTOMYUBOM PA3BUTHUU PET'MOHOB:
NMHHOBALIMOHHBIE MOAXOAbI
Xanos A.T.,
I'RIIOY «Ypumckuti mopeoo-3KOHOMUUECKUL KOTNEOHC,
Pecnybnuxa bawxopmocman, Poccus

AHHOTaNUsl. AKTyalbHOCTh HUCIIOJIb30BaHUSI BO30OHOBIISIEMBIX HCTOYHHKOB
sHeprun (BUD) B coBpeMEHHBIX YCIOBUAX OOYCIOBIEHA HEOOXOIUMOCTHIO
CHUKEHUSI 3aBUCHUMOCTH OT HMCKOMAEMBIX PECYpCOB M MHUHUMM3AIUU HETATUBHOTO
BO3JICHCTBUSI HAa OKpyXarouryro cpeny. lLlenb naHHOM cTathi — uUCCIEAOBAThH
WHHOBAIMOHHBIC TOJIX0/IbI K BHeApeHuto BUD B pernonax Poccun u ux BiusHUE Ha
yCTOWUYMBOE pa3BUTHE. BBIBOBI MOKa3bIBalOT, uTo MHTErpanus B1UD cnocobcTByer
HSKOHOMHUYECKOMY POCTy, VIYYIICHHIO KayecTBa JKM3HH H OKOJOTHYECKOU
YCTOMYMBOCTH PETMOHOB.

KiioueBble cj10Ba: BO30OHOBISIEMbIE HCTOUYHUKH DHEPTHUU, YCTOWYHBOE
pa3BUTHE, MHHOBAIIMOHHBIE TIOJIXO/TbI, PETHOHBI, SKOJIOTHSI.

B ycnoBusix rio0anbHBIX U3MEHEHUM KIMMaTra U MCTOILECHUS] TPUPOIHBIX
pEeCypcoB  BOMPOC YCTOWYMBOTO PA3BUTUSI PETMOHOB CTAHOBUTCS OCOOEHHO
aKkTyaJibHbIM. Bo30OHOBIsieMble MCcTOYHUKHM sHepruu (BUD) mpexactaBisitoT coOoit
BaXHBI WHCTPYMEHT, CIOCOOCTBYIOIIMU mMepexoay Ha Oojee yCTONYMBBIC
SHEpPreTUYecKre Mojenu. MHHOBallMOHHBIE MOAXOIbl K BHeapeHutro BUD moryt
3HAYUTETHFHO MOBBICUTH A((DEKTUBHOCTH UCIIOJIB30BAHUS PECYPCOB, CHU3UTh YPOBEHb
BHIOPOCOB TMAPHUKOBBIX Ta30B U OOECIEUUTh DHEPreTHYECKYI0 O€30MacHOCTb
PETHOHOB.

Jlnst uccnenoBaHus ObUTH MCIIOJIB30BAHBI METOJBI aHANIM3a U CUHTE3a JTAHHBIX
U3 Pa3IMYHBIX HUCTOYHUKOB: HAy4YHBIX MYyOJUKAIMA, OTUYETOB MEXIYHAPOIHbIX
OpraHM3alni, CTATUCTUYECKUX JAHHBIX M NPUMEPOB yCHEWHbIX BHeapeHnid BUD B
Poccum u 3a pyGexom. Takxke ObUT TPOBEIEH CPaBHUTEIbHBIA aHaIU3
CYHIECTBYIOIMX Mojenel BHeApeHus BUD u ux BIMsSHHS Ha SKOHOMHUYECKOE,
COLMAIBHOE U IKOJIOTUYECKOE PA3BUTHE PETUOHOB.

Jlydine TpakTUKU U3 POCCUMCKOW JIEHMCTBUTEIBHOCTHA MOATBEPKIAKOT, YUTO
HaOJII0/1aeTCsl aKTUBHOE Pa3BUTHE MPOEKTOB, CBA3AHHBIX C UCIOJIb30BaHMeM BUD.
[TpuMepbl yCenHbIX UHUIIMATUB BKIIIOYAtoT [ 1; 3]:

1. Conueunsle snektpoctaniuu B KpacHogapckom kpae. B 2020 romy
Oblya BBEJICHA B DKCILTyaTaIlMIO KPYIMHEHIasi COIHeUHas dJIeKTpocTaHIus B Poccun,
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KoTopasi obecrieunBaeT dekTposHeprueit 6onee 20 000 momoxozsiicTB. [IpoekT cTan
MIPUMEPOM YCIENTHOTO TOCYJAAPCTBEHHOTO M YACTHOTIO IMApPTHEPCTBA WM NPHUBEI K
CO3/IaHHUIO HOBBIX pab0OYMX MECT.

2. Berpoanektpocranimun B Kpeimy.  BerposHepretmka  akTMBHO
pazBuBaetcs B Kpeimy, rie Onarogapsi OJaronpusTHBIM KJIMMAaTHUYECKUM YCIIOBHSIM
MIOCTPOCHBI HECKOJIbKO BETPOIJIEKTPOCTAHIIMN. ITO HE TOJBKO CIOCOOCTBYET
CHIKEHHMIO 3aBUCHUMOCTH OT HMCKOIA€MbIX HWCTOYHUKOB JHEPTUM, HO M YJIy4lllaeT
AKOJIOTHYECKYIO CUTYalINIO B PETHOHE.

3. buoraszoBsie ycraHoBku B Tarapcrane. B Tarapcrane peanusyroTcs
IPOEKTHl MO CO3JaHHI0 OMOTa30BbIX YCTAaHOBOK Ha 0a3ze CeIbCKOXO3SIMCTBEHHBIX
OTXOJOB. JTO TMO3BOJSET HE TOJBKO TE€HEPUPOBATh DIJIEKTPOIHEPTUIO, HO H
3(G(PEeKTUBHO  yTWIM3UPOBATH  OTXOJbI, YTO  CIOCOOCTBYET  YJIYULIECHUIO
AKOJIOTHYECKOHN CUTYyalUU.

NHHOBalIMOHHBIE OAXOBI K BHeApeHU0 BUD B pernonax MOryT BKIIKOYATh
TaKHE AJIEMEHTHI, KaK [2]:

o TexHonornueckue UHHOBANMU. Pa3paboTka W BHEAPEHHE HOBBIX
TEXHOJIOTUM, KOTOpbIE TMOBBIMIAIOT 3PGEKTUBHOCTh TEHEpAlMd DJHEPTUM U3
BO300OHOBJISIEMBIX MCTOYHUKOB. Hampumep, UCMONB30BaHUE COJIHEUHBIX TMAHENEH C
BBICOKOM  3(Q(QEKTHUBHOCTbIO WJIM  COBPEMEHHBIX TypOMH JUIsI  BETPOBBIX
3JIEKTPOCTAHLIHM.

o Hudopmarmmonnsie Texnonoruu. [Ilpumenenne loT (MuTepuer Bemeit) mis
MOHUTOPUHTAa W YIPABICHUS SHEPreTUYECKUMHU CHUCTEMaMH, YTO IO3BOJISET
ONTUMHU3UPOBATH MOTPEOJICHUE SHEPTUH U TTOBBIIIATH YPOBEHb HAJICKHOCTH.

o TocymapctBenHass mojyepxka. BaxabiM (hakToOpoMm SBISETCS CO3JaHHE
OJIaronmpuUATHON 3aKOHOJATENBHOW M (PMHAHCOBOM cpenbl Juisi uHBecTHIMit B BUD.
[Iporpammsel cyOCHIupOBaHKs M HAJIOTOBBIC JTbIOTHI MOTYT CTUMYJIUPOBATH PA3BUTHE
JAHHOTO CEKTOpA.

o OOpazoBanue u mnpocsenieHue. IloBbilIeHUE YPOBHS OCBEAOMIIEHHOCTH
HacelieHus 0 npeumyiiecTBax BUD u BoBlieueHrE MECTHBIX COOOIIECTB B MPOIIECCHI
NPUHATHS ~ PEIICHHM, 4YTO  CHOCOOCTBYeT 0oJjiee  IIUPOKOMY  MPHUHSITHIO
MHHOBAIMOHHBIX PEIICHUM.

Bueapenue B0300HOBISIEMBIX MCTOYHUKOB JHEpPruM B peruoHax Poccun
SIBJISIETCS BaXKHBIM IIIarOM K YCTOWYMBOMY pa3BUTHUIO. VIHHOBAIMOHHBIE TMOJXOJIBI,
TaKhe KaK TEXHOJIOTMYECKHE W HH(POPMAIMOHHBIE WHHOBAIMU, TOCYJIapCTBEHHAs
NOJACPKKA W  IPOCBELICHUE HACEJICHUS, MOTYT 3HAUYUTEIbHO TMOBBICUTH
s dexTuBHOCTS, ucnoNb3oBaHus BUD u cmocoOCTBOBaTH 3IKOHOMHYECKOMY U
AKOJIOTUYECKOMY OJIarOIMoydrio PETHOHOB.

Jns yenemHoro BHeapenus BUD B pernonax peKOMeH1yeTcs:

1. Pa3pabGortath cTpareruto mo wuHTerpanmuu BUWUD B pernoHanmpHbIC
SHEPTrEeTUYECKUE CUCTEMBI.

2. VYBenuuuTh (UHAHCUPOBAHHUE HAYYHO-UCCIIEIOBATEIILCKUX paboOT B
obnactu BUD.

3. Co3zgath mporpaMmbl OOY4YEHHsS] M TIOBBIIIEHUS] KBaJIM(PUKAIMU IS
CIIEMAIUCTOB B 00J1aCTU BO30OHOBIISIEMON YHEPTETUKH.
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4. Pa3BuBaTh TNAPTHEPCKUE OTHOLICHUA MEXAY TIOCYJapCTBEHHBIMH,
YaCTHBIMM W HAyYHBIMH VYUPEKICHUSIMU JUisi OOMEHAa ONBITOM U JYYIIUMH
MPAKTUKAMU.

Taxkum 06pa3om, HHHOBAITMOHHBIE TTOIXO/IbI, PeAIN3yeMbIE B paMKax MPOCKTOB
BUD, cmocoOCTBYIOT CO3/ITaHUIO AKOJIOTHIECKH YUCTON SKOHOMUKH U 00ECIIEYMBAIOT
JONTOCPOYHBIE COLMAJIbHBIE M 3KOHOMHYECKME BbIFOAbI. JUIs AanpHEUIero
nporpecca HE0OXOAUMO TMPEOAOJIETh CYIIECTBYIONIME BBI3OBBI U MPOJOJIKUTH
WHBECTUPOBaHUE B TEXHOJOTHH U MHPpacTpyktypy BUD. OHM uUrparot KIHO4YEeBYIO
pOJIb B yCTOMYMBOM pa3BUTHH PETHOHOB, CIIOCOOCTBYS 3KOHOMHUYECKOMY POCTY,
YIYUYIICHUIO KAayeCTBa JKU3HU M OXPaHE OKpYyKarouleh cpeapl. MHHOBaIlMOHHBIC
noaxoasl K BHeapenutro BUD moryT crath ocHOBOHM misi (hOpMHUpPOBaHUS HOBOTO
AHEPIreTUYECKOro JaHamadTa, CriocoOHOro 00ECIeunuTh YCTOMYHMBOE Oyayliee s
peruoHoB Poccun.
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YK 621
PA3BUTHUE YMHBIX CETEH (SMART GRIDS) KAK
WHHOBAIIMOHHOI'O HHCTPYMEHTA JIJISI YCTOMYNUBOI'O
PA3BUTHUSA DQHEPTETUKU B PETTOHAX
Xanos A.T.,
I'BIIOY «Ypumckuii mopeoo-3K0OHOMUUECKUL KOTNEOHC,
Pecnybnuka bawkopmocman, Poccus

AnHOTamusi. B cratbe paccMarpuBaeTrcs KOHUEMIMS YMHBIX ceTed (smart
grids) Kak KIIOYE€BOIO WMHCTPYMEHTA [JIsi YCTOWYMBOIO Pa3BUTHUSI SHEPIETHKU B
pervoHax. Yuensercs BHHUMAaHME HMX pPOJIM B TMOBBIIEHUU IPHEKTUBHOCTH
pacupeneneHus SHePru, UHTErpalud BO30OHOBJISIEMbIX MCTOYHUKOB M CHIXKEHHU
YIJIEPOJHOTO cliefla. AHAIU3UPYIOTCS IPUMEPBI BHEAPEHHS YMHBIX CETEH B
pPa3IMYHBIX PETHMOHAX, a TaK)K€ IMPEIararTcs PEKOMEHJALMH JUI1 MX YCHEUIHOTO
pa3BUTHSL.

KiarwueBble c¢JjioBa: yMHBIE CETH, YCTOMYMBOE PAa3BUTUE, DSHEPIrETHKA,
PETrHOHbBI, BO30OHOBIIIEMbIE HCTOYHUKH.

CoBpeMEHHBIE BBI30BBI, CBSI3aHHBIE C HM3MEHEHHEM KIIMMATa, WCTOIIEHHEM
MPUPOJHBIX PECYPCOB M POCTOM TMOTPEOJCHHs] SHEPruu, TPeOYIOT OT PETHOHOB
BHEJIPEHUS HMHHOBALIMOHHBIX pEUIEHUH B 00JacTH HHEPreTUKU. YMHbIE CETU
NPEICTaBIAIOT COO0OM HMHTErPUPOBAHHYIO CHUCTEMY, KOTOpas coyeTaeT B cebe
TpPaJAULIMOHHBIE METO/IbI PacHpeIeJICHUs] SJHEPTUU U COBPEMEHHbIE HH(OPMALIMOHHBIE
TE€XHOJIOTUU. DTO TO3BOJISIET HE TOJIBKO ONTUMHU3UPOBATH IMPOLIECC pacpeesieHus
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SHEPIruU, HO W TMOBBICUTH YPOBEHb HAJECKHOCTU W YCTOMUMBOCTU SHEPreTHUECKUX
CUCTEM.

C yueroM TJOOANBHBIX TEHACHUMA K JeKapOOHU3aUMM M TNEPEexXoay Ha
BO30OHOBJISIEMbIE HCTOYHUKH DSHEPTrUM, YMHBIE CETH CTAHOBSTCS Ba)XHBIM
MHCTPYMEHTOM JUJISl JOCTHIKEHHS TIeJIeld YCTOWYMBOTO pa3BuTus. OHU 00ecreynBaioT
rHOKOCTh, HEOOXOIMMYIO HJISi WHTETpalH Pa3IuYHbIX HCTOYHMKOB JHEPIHH, a
TaK)Ke CIIOCOOCTBYIOT CHIXKEHHUIO MOTEPh U MOBBIIICHUIO SHEPTro3(PPEKTUBHOCTH.

B pabore wucnosb30BaHbl METO/ABl CPABHUTEIBHOIO aHAJIN3a, CUCTEMHOTO
NOJX0/la W KeWc-cTaluu JUIsi OUEHKH BIMSHHUS YMHBIX CETel Ha yCTOMYHMBOE
pPa3BUTHE SHEPreTMKH B pa3IMYHBIX peruoHax. PaccmaTpuBaioTcs OpUMEpHl U3
Poccun, EBponbl u CIIIA, a Takxe MpOBOAATCS ONPOCH M HHTEPBBIO C SKCIIEPTaMU B
o0J1acT HEepreTuKu [2; 4].

YMHBIE CETH MO3BOJIAIOT HHTEIPUPOBATH BO300HOBIISIEMbIE HCTOYHUKU
SHEPIruM, TAKWE KaK COJIHEYHAs M BETPOBAas, B CYUIECTBYIOUIUE SHEPIETUYECKHE
cucteMbl. OHM 00ECIEYMBAIOT JIBYCTOPOHHIOIO CBSA3b MEXAY IOTPEOUTENSIMUA U
MOCTaBIIMKAMH YHEPTHUH, YTO MO3BOJSIET Oosiee A3(DPEKTUBHO YIPaBIATH CIIPOCOM U
MpeIoKeHNEM. BHeApeHHe yMHBIX CYETUYHMKOB, CHCTEM YIPABJICHHUS M aHaIu3a
JAHHBIX CcrOcOOCTBYeT Oojiee TOYHOMY THPOTHO3UPOBAHMIO MOTPEOJEHUS U
ONTHUMH3ALUU PAOOThI SHEPTETHUECKUX CUCTEM.

OnmHyuM W3 SpKUX NPUMEPOB BHEAPEHUS YMHBIX ceTeld B Poccum sBisieTcs
npoekT «YMHasi cetb» B MockBe. B pamkax storo mpoekra Oblia pa3paboTaHa
MHTETPUPOBAaHHAs CHCTEMa YNpPABICHUS 3HEPronoTpeOJeHHEM, KOTopas MO3BOJISET
ONTHMU3HUPOBATh PACHPECICHNUE AIIEKTPOIHEPIUU, CHIKATh MOTEPH M YIIydIlaTh
KauecTBO OOCHyXMBaHUS TOTpeOuTeneil. BHeapeHue coOBpeMEHHBIX TEXHOJOTHUH,
TaKUX KaK AaBTOMAaTHU3MPOBAHHBIE CUCTEMBbl Yy4yeTa W YIpPaBIICHUS, 3HAYUTEIBHO
MOBBICWJIO HAJIEKHOCTh M d(PPEeKTUBHOCTL paboOThI 3nekTpocereit. Onpocsl cpenu
KUTeNel ropoja mokaszanu, 4to Oosnee 80% pecrnoHACHTOB OTMEYAIOT YJIY4IIICHHUE
KauecTBa 3JEKTPOCHAOKEHUS U CHUKEHUE YaCTOThI aBApUMHBIX OTKIIFOUEHHM.

B EBporie oqHUM U3 yCHEUIHbIX NPUMEPOB sIBisieTcsl MpoekT «Smart Grid» B
Hunepnannax, rie akTUBHO MCIOJIb3YIOTCSI BO3OOHOBIISIEMbIE HICTOYHUKH dHEpruu. B
paMKax 3TOTO MPOEKTa pealn30BaHa CUCTEMA, KOTOpAasl MO3BOJISIET MHTETPUPOBAThH
COJIHEYHBIE M BETPOBBIE AJIEKTPOCTAHLUMU B OOIIYI0 3HEProCUCTEMY. YMHBIE CETU
obecrieynBalOT OAJIAHCUPOBKY HArpy3Kd W YyIOpaBlIE€HUE TMOTOKAMH DJHEPTUM B
peaTbHOM BPEMEHM, YTO MO3BOJSET I(P(HEKTUBHO HCIOIH30BaTh BO300HOBISIEMBIC
MCTOYHUKU M CHUXATh 3aBHUCHUMOCTh OT MCKOINAEMbIX BUAOB ToIUMBa. [1o maHHBIM
HCCIIEIOBaHMs, BHEJIpeHHEe YMHBIX cereil B Huaeprmangax mpuBeno K CHIKEHHUIO
BBIOPOCOB yriiekucsioro raza Ha 30% 3a mocneaHue narTh Jer.

B CIIA Ttakxe HaOnrogaeTcs akKTUBHOE pa3BUTHE YMHBIX C€Teil, 0COOCHHO B
Kanudopuuu, rae  BHEIPSIOTCA  TEXHOJIOTWH,  TO3BOJSIOLUIME  YIPABIATH
pacripesiesieHeM SHEepruu Ha ypoBHE AoMoxo3sicTB. [Iporpamma «California Smart
Grid» Brio4aer B ce0S YCTAaHOBKY WHTEJUIEKTYAJIbHBIX CYETYMKOB, KOTOpPBIC
00€eCreynBaloT ABYCTOPOHHIOIO CBSI3b MEXY TOTPEOUTEISIMU U SHEPTOKOMITAHUSMH.
Oto mo3BoyigeT  moTpeduTensM  Oosee  3PGEKTUBHO  yOPABISATH  CBOUM
AHEPronoTpedIeHNEM, a TAK)KEe y4acTBOBATh B MPOrpaMMax MO CHMKEHHUIO HArpy3Ku
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B NMUKOBBIE Yachkl. OMpOCkl MOKa3bIBalOT, 4TO OKO0JIO 70% y4YacTHUKOB IMPOrpaMMbl
OTMEYAIOT 3HAYUTEIHLHOE CHUKEHHUE CBOMX CUETOB 3a AJIEKTpo3Hepruio [1; 3].

[Ipumepsr u3 Poccun, EBponsl m CHIA neMOHCTPUPYIOT, YTO BHEIPEHHE
YMHBIX CE€TEH SIBJISIETCSI BAXKHBIM I11arOM K YCTOMYMBOMY Pa3BUTHIO SHEPTEeTUKU. DTU
TEXHOJIOTMM  HE  TOJBKO  TMOBBIMMAIOT  A((PEKTUBHOCT, W HAJIEKHOCTH
DHEPTOCHAOKECHMSI, HO M CITOCOOCTBYIOT MHTETPAIIMH BO30OHOBISEMBIX HCTOYHUKOB
SHEPTUH, YTO B CBOIO OYEPEAb MPUBOJUT K CHHKEHUIO HETAaTUBHOTO BO3JCHCTBUS Ha
OKPY’KaroIyIo Cpenay.

WNtak, ymHBIE CETH TPEACTABIAIOT COOOM BaXHBIH HWHCTPYMEHT JJIs
YCTOMYMBOTO Pa3BUTHS SHEPreTUKH B perrmoHax. OHU CHOCOOCTBYIOT MHTETPALUH
BO300HOBIIIEMBIX UCTOYHUKOB SHEPTUH, MOBBIIIAIOT HAAEKHOCTh U 3P(HEKTUBHOCTD
SHEPTETUYECKUX CUCTEM, a TAKKE TOMOTAKOT CHU3UTH YIJIEPOIHBIN CIE/.

JI71s1 ycrienmrHoro BHEJPEHHSI YMHBIX CETEH B peruoHax HeoOX0IUMO:

1. Pa3paboTka 4eTKOil roCyIapCTBEHHON CTpAaTE€rMu MO WHTETPALMH YMHBIX
CETEM B CYILIECTBYIOIINE SHEPTETUUYECKUE CUCTEMBI.

2. YBenudeHUE MHBECTUIMU B TEXHOJIOTUU U UHDPACTPYKTYPY, CBI3AHHBIC C
YMHBIMU CETSIMHU.

3. OOyuyeHue CMEUaIUCTOB U TMOBBIIICHUE OCBEAOMJICHHOCTH HACEJEHUS O
MPEUMYIIECTBAX YMHBIX CETEH.

Takum o0pa3oM, pa3BUTHE YMHBIX CETE€M SIBJISIETCS KIIOUEBBIM IIAaroM K
YCTOMYMBOMY Pa3BUTHIO SHEPIeTHKU B perruoHax. OHU HE TOJIBKO CIIOCOOCTBYIOT
UHTErpallid  BO30OHOBJISIEMBIX HMCTOYHHUKOB JHEPrMM, HO U 00ECHeuuBaroT
YCTOMYUBOCTD U 3P(HEKTUBHOCTh SHEPTETUUYECKUX CUCTEM. BHeIpeHne yMHBIX ceTen
TpeOyeT KOMIUIEKCHOTO  TOJXOJa, BKJIIOYAas HWHBECTULIMHM, OOydYeHHE U
COTPYAHUYECTBO MEXKAY I'OCYAapCTBEHHBIMU U YaCTHBIMUA CEKTOPAMM.
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YK 372.862
WHHOBAIIMOHHBIE TEXHOJIOI'MY 1 UCKYCCTBEHHBIN
HUHTEJUJIEKT B CPEJJHEM ITPO®ECCHUOHAJBHOM OBPA3OBAHUU
Xacanosa Jlunuana @anucosna,
T'AIIOY Yghumckuii xonnedxc cmamucmuru, UHGoOpmMamuxu u
sblyucIumenvHou mexnuxu, 2. ¥Yga, Pecnyoaiuxa bawxopmocman

AHHOTauMs. HHOBAIIMOHHBIE TEXHOJOTMU W HCKYCCTBEHHBIM WHTEIICKT
CTAHOBSATCS HEOTHEMJIEMOW 4YacThbIO COBPEMEHHOTO oOpa3oBanusi. BHempeHwme
atux TexHonorud B cuctemy CIIO OTKpbIBae€T HOBBIE BO3MOXHOCTH IS
nepcoHanu3auu O0y4YeHHs, TMOBBIMIEHUS ero 3()GEKTUBHOCTU U IOJATOTOBKHU
CIICIIUATMCTOB, TOTOBBIX K paboTe B IMPOBOM MUPE.

KaoudeBble c¢JOBa: HCKYCCTBEHHBIM  MHTEJUIEKT, MEpPCOHATU3ALIUS
obyuenusi, VR-TpeHaxepsl.

CoBpeMeHHOE OOIIECTBO TMEPEKHUBACT 3MOXYy HUGPOBON TpaHchopmaluy,
KOTOpas oOXBaThiBaeT Bce cdephl KU3HM, BKIOYas oOpasoBanue. CpenHee
npodeccuonanbHoe obpazoBanue (CIIO) urpaer BakHEWIIyIO poJib B MOATOTOBKE
KBaTU(DUIIMPOBAHHBIX  crlelUaducToB. OJaHUM M3 KIIOYEBBIX  (DAKTOPOB
monepuu3anuu  CIIO  sBiseTrcas BHEApEHWE WHHOBALMOHHBIX TEXHOJOTHM U
rckycctBeHHoro untesuiekra (M), OTu TeXHOI0THH MO3BOJISIIOT MOBBICUTH KA4€CTBO
00yueHnusi, 3¢ (HEKTUBHOCTH 00Pa30BATEIBHOTO MPOIECCa U MOJATOTOBUTH CTYJICHTOB
K pabore.

Ilens nmaHHOM cTaTb — IpoaHam3upoBaTh BiusHue WM u  npyrux
WHHOBAIMOHHBIX TEXHOJIOTHMM Ha CHCTeMYy OO0pa3oBaHUs, a TakKe BBISIBUTH HX
MOTEHIINAIT JUIsl YIYUIIeHUs] KauecTBa 00pa3oBaHMUs.

HMHHOBalMOHHBIE TEXHOJOTUU B 0Opa3zoBaHuu B Poccun — 3TO COBpEMEHHbIE
METOJIbl, CPEJCTBA W TMOAXOJbl, HAIpaBJICHHbIC Ha TMOBBIIMICHHE S(PPEKTUBHOCTU
y4eOHOTO TMpoIiecca, pa3BUTHE KPEATUBHOCTH CTYJIEHTOB U (POPMUPOBAHUE HABBIKOB,
HEO0OXOAMMBIX JJis1 padboThl B I poBOM Mupe [2].

K Takum TeXHOJIOTUSIM OTHOCSITCSI:

® SJIEKTPOHHBIC 00PA30BATENIbHBIC IATPOPMBIL;

® UHTEpPaKTHUBHbBIC yUeOHbIC MaTEPUAIIBI;

e reitmudukaius oOy4eHus;

® MOOWJIbHBIC IPUIIOKCHUS;

e BUpTyaJbHAs U IONOJHEHHas peanbHoCcTh (VR/AR).

CIIO opuieHTHPOBAHO Ha MOATOTOBKY CHEIIUATUCTOB CPETHETO 3BeHa, KOTOPHIC
JOJDKHBI 00J1aJlaTh HE TOJHKO TEOPETUYCCKUMH 3HAHUSIMU, HO U TPAKTUYECKUMH
HaBbIKaMU. IHHOBAIIMOHHBIE TEXHOJIOTUU TTO3BOJISIOT:

® CO037aBaTh MMUTAIIMOHHBIE MOJIEH PEaTbHBIX PA00YHMX CUTYAITH;

e o0OecreunBaTh JOCTYII K aKTyaJbHBIM 3HAHUSM U peCypcam;

e pazBuBaTh softskills, Takue kak KpUTHYECKOE MBINIJICHUE, KOMMYHUKAIAS U
aJanTUBHOCT.

Takum o00pa3om, wuHHOBanuMOHHBIE TexHoMormun B CIIO obecneunBarOT
KOMIUIEKCHOE  pa3BUTHE  CTYACHTOB, GoOpMHpYsS Kak mpodeccruoHaIbHBIC
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KOMIIETEHLIMHU, TaK W JIMYHOCTHBIE KayecTBa, HEOOXOoAMMbIE JUIsl Yyclexa B
COBPEMEHHOM MUDE.

HckycCTBEHHBIH HMHTEIUIEKT — 3TO 00JacTh MHGOPMATHUKH, 3aHMMAIOIIASACA
CO3/IaHHEM CHCTEM, CIIOCOOHBIX BBIMOJHATH 3a/Ja4yd, TPEOYIOIIME YETOBEUECKOTrO
uHTesuiekTa. B oOpazosanun UM npumensiercs ais:

® aBTOMAaTU3alMU aIMUHUCTPATUBHBIX MPOLIECCOB;
® [IepCOHANIU3AIMHU O0yUCHHUS,;
® aHAJINM3a yCIEBAEMOCTH U IPOTHO3UPOBAHUS YCIIEXOB CTYIECHTOB.

Apxumu npumepamu ucnoas3oBanus MU B CIIO sBastores:

l. AnantuBHble cucTteMbl oOyueHus: [lmatdopmel, Takue kak Squirrel Al
win CarnegielLearning, aHamM3UPYIOT TMPOrpecc CTYACHTOB U  HOAOHPAIOT
VH]JIUBUAYAJIbHBIE YYEOHBIE MPOTrPaAMMBI.

2. Yar-00Tbl M BUPTyaJbHblE MNOMOIIHUKK. OHM TOMOTAIOT pEIIATh
OpraHHU3allMOHHBIE BOMPOCHI, MPEAOCTAaBIATh MIHOBEHHBIE OTBETHl HA 3alpOChI
CTYJCHTOB U JaX€ MPOBOJUTHh TECTUPOBAHUE.

3. AHanmu3 Oonpmmx jgaHHbiX. WU mo3Bosisier OTCHEXHUBATH yCHEXH
CTYJICHTOB, BBISIBIISITH Ci1a0ble MECTa U MpeJjiarath pelieHus s uX yCTpaHeHUSI.

OnHako, 3/1eCh MMEIOTCA KaK M IMPEUMYIIECTBA, TaK U HEAOCTaTKU. ITO
BBICOKAsi CTOMMOCTb BHEJPEHHS, HEOOXOAUMOCTh TMEpeoOydeHHs IMpenoaaBaTeliei,
ATUYECKHE BOIIPOCHI, CB3AHHBIE C UCIOJIb30BAHUEM JTAHHBIX.

OmHuM W3 COBPEMEHHBIX TPEHJOB HA CETOAHSIIHUN JIEHb SIBJISIETCS
BUpTYyaJbHAsI M JONOJHEHHAsA pealbHOCTH VR m AR, kKOTOpBIE HAaxomAT HMIMPOKOE
MPUMEHEHUE B OOYUYECHHMM DPa3IMYHBIM creruaibHocTsAM. Hampumep, B Y pumckom
KoJule/pke MHGOPMATUKHU, CTATUCTUKU U BBIYUCIUTEILHONW TEXHUKHU HCIOJIB3YIOT
VR-tpeHaxepsl uisi OOy4eHHUs YNPABJICHUIO OECHUJIOTHBIMU JIETATEIbHBIMU
anmapaTtamu. TpeHaxep oOecrieunBaeT MOJHOE MOTPYKEHUE B YNPABIAEMYIO Cpey,
rae oneparopsl BITJIA MoryT orpabaThiBaTh KIIFOUEBBIC HABBIKH, HEOOXOIUMBIE IS
BBITIOJTHEHUS 3a/Ja4 C BBICOKOH TOYHOCTBIO M COOJIOJIGHHEM TpeOOBaHMIA
0€30MMacHOCTH.

brokueitn MOXeT OBITh UCTIONIB30BaH JJI CO3/aHMs HAJSKHOW CUCTEMbI y4yeTa
JOCTI)KEHUM CTYACHTOB, cepTu(dUKAIMU U BepuUKaIMU TOKyMeHTOB. Hampumep,
npoekT «Poccus — cTpaHa BO3MOXKHOCTE»: B pamkax skcrneprMeHTa HECKOJIBKO
POCCUHCKUX KOJUJIEP)KEH Hauyajlyd KMCMHOJIb30BaTh OJIOKUYEWH ISl BBIJAYU JIUILIOMOB.
DOTO TMO3BOJSICT BBIMYCKHUKAM JIETKO TOATBEPXkAaTh CBOM  KBaTU(UKALUU
paboToaartensaM, a TAKXKe 3alIUIIAET JOKYMEHTBI OT MOAACIIKH.

OnHako, BHEPEHHE HOBBIX TEXHOJIOTHH TpeOyeT 3HAUUTEIbHBIX WHBECTHUIINN,
YTO MOXKET OBbITh MpoOIeMON i OIOIKETHBIX yupexaeHuil. HekoTopsie KoJuiemxu
HAXOJAT CIOCOOBI PEUIUTH 3TY 3a/1auy

[Ipumep Hwuxkeroponackoro komiemka cBszu uMenn A.C. ITlomoma. Jlns
(¢uHAHCUPOBaHUSI TPOEKTAa IO BHEAPEHHUIO VR-TpeHakepoB KOJUICIX TMPUBIIEK
TPaHTBl OT PETHMOHAIBHOIO IMPABUTENIBCTBA M YAaCTHBIX KOMIIAHMK. Takou moaxon
MO3BOJMJI 00€CTIEUNTh JAOCTYI K COBPEMEHHBIM TEXHOJOTHSM 0€3 3HAYUTEIHHOTO
YBEITUYCHHS HArPy3KH HA OIOIKET.

Taxoke HexBaTKa KBATH(PUITMPOBAHHBIX KaapoB. Muorue npenogasatenn CIIO

HEe O00JaJaroT JOCTATOYHOM KOMIETEHIMEH i paboThl C COBPEMEHHBIMH
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TexHoJorusAMH. UToOBI pemuTh 3Ty npobieMy, IlepMckuii kKoiemx TpaHCIOpTa U
CepBHUCa OPTraHMU30BAJ MPOTPAMMY MOBHIICHHS KBATH(PUKAIINK IS PETIogaBaTEIICH.
CoTtpynuuku mpoxomaar oOydenue 1o pabore ¢ HU-mmardpopmamum u  VR-
TpEHAXKEPAMH, YTO IMO3BOJIsIET UM A((HEKTUBHO HMCIOJIB30BaTh 3TH TEXHOJIOTHH B
y4eOHOM IpoLecce.

Taxke TEXHOJOTHU JenaroT oOpa3oBaHHWE 00Jiee JOCTYIHBIM IS JTIOACH C
OI'PaHUYECHHBIMU BO3MOXKHOCTSAMH U MPOKUBAIOIIMX B OTHAJICHHBIX PETMOHAX.

[TogBoass WTOrHM, MOXHO CKa3aTh, 4YTO CTYJCHTBI, OOYYEHHBIC C
ucroiab3oBanueM UM u apyrux TexHosorui, OyayT JIydIlle MOJArOTOBJICHBI K padoTe
B ycioBusAX 1HdpoBoll skoHOMHKHM. Hampumep, UYensOMHCKUNA  KOJUICIK
CTPOUTEJIBCTBA M TOPOJCKOTO XO35IMCTBA. 371€Ch MCIOJIB3YETCA adalTUBHAS CHCTEMA
obyuenuss Ha Oaze MW. Ilmardopma aHamu3upyeTr ycleBaeMOCTb CTYJICHTOB H
IpemraracT MepCOHAIU3UPOBAHHBIEC 3aaHUSA, YTO IIOMOTAacT KaXXIOMY YyYalleMycs
pa3BUBATh CBOU CUJIBHBIE CTOPOHBI.

Takum 00pa3oM, UHHOBAIMOHHBIE TEXHOJOTHH U UCKYCCTBEHHBIM MHTEIJICKT
CTAHOBSITCSI HEOTHEMJIEMOW YacThl0 COBPEMEHHOTO 00pa3oBaHus. BHenpeHue 3Tux
TexHosorui B cucreMy CIIO oTKpbIBa€T HOBbIE BO3MOKHOCTH JIJIS1 IEPCOHAIM3ALINN
00yueHUsI, MOBBIIIEHUS €r0 A3(HPEKTUBHOCTU U MOATOTOBKHU CIEIHUAIUCTOB, TOTOBBIX
K pabore B mudpoBoM mupe. [Ipumeps! ycnemnoro BHeAapenus UM B poccuiickux
KOJUIE/DKaX  JIEMOHCTPUPYIOT, 4YTO Jaxe Npud HaIUM4YuM (PUHAHCOBBIX U
OpPraHU3aIMOHHBIX OTPAHUYCHUN MOXHO JOOUTHCS 3HAYUTEIBHBIX PE3YIbTaTOB.
OpnHako ycrnenHasi peaiu3aluys 3TOro NoTeHIMala TpedyeT pelieHus psijia mpooieM,
TaKMX KakKk (UHAHCUPOBAHHE, IOATOTOBKAa KaJIpoB M 0OECIEeUeHHE HTUYECKOU
0€30MMacHOCTH.
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KOMIIBIOTEPHBIE ITPOI'PAMMBI JIJIS1 PABOTBI YUUTEJIA XUMHNHU
Llasxmemosa Panus Pacumosna, kaHouoam XumMuieckux Hayk, OOyeHm
kagedpvr EHO I'AY J[I10 UPO PB, ooyeum xkagedpor TMMIIuX FI'AY
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cmapuwuti npenooasamenv kageopvr TMMIIuX BI'AY,
2. Yeha, Pecnybruxa bBawxopmocman

AnHoTauus. CTaThsl MOCBSIIEHA MCCIEAOBAHUIO KOMITBIOTEPHBIX MPOrPaAMM,
HEOOXOAMMBIX [JIi pabOThl ydYWUTENsT XUMHUU B YCJIOBHSIX COBPEMEHHOTO
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o0pa3oBaTeIbHOIO Ipoliecca. B yCIOBUSAX CTPEMHUTEIBLHOIO TEXHOJIOTHYECKOTO
mporpecca W pacmupsiomerocs obobema wuHGOpPMAIMHU, IegaroraMm TpedyeTcs
ajanTanys K HOBBIM HMHCTPYMEHTaM, BKIIIOYAs MYJIbTUMEIUNWHBIE TEXHOJOTHH U
miaThopMbl  JUISI  TUCTAHIIMOHHOTO 00ydeHus. PaccMmarpuBaercss 3HAYMMOCTH
A(POBBIX TEXHOJOTHUN B TMPEMOJaBaHUM XWMUU KaK CPENICTBA, CIIOCOOCTBYIOIIETO
Pa3BUTHUIO TBOPYECKOT'O MBINIJICHUS YYallUXCs, BU3yaJIU3allMd MPOCTPAHCTBEHHOU
CTPYKTYpPbl XUMUYECKUX COECAUHEHUN U (HOPMUPOBAHUIO HABBIKOB CAMOCTOSATEIIbHOM
paboTel ¢ uHpopMalue. B crarbe Takke mpencTraBieHa KpaTkas KiaccH(uKaims
IPOrpaMMHOT0 OOECIeUYeHHs, BKJIIOYAs XUMHUYECKHE PEIaKTOPhl IS CO3JaHUS
JBYMEPHBIX CTPYKTYp, XUMHUYECKHE BU3yaIu3aTOpPhl JJIsI TE€HEPALMU TPEXMEPHBIX
H300paXeHUH U XHMMHYECKHUE CIPAaBOYHUKH, COJCpKAIME CHCTEeMATHU3UPOBAHHBIC
JAHHBIE MO0 IIKOJIBHOMY KYpCYy XHMHH. Y TBEpPKIAeTCs, YTO MHTErparus mudpoBbIX
TEXHOJIOTUA B XHMHYECKOE OOpa30BaHHE SBISCTCA HEOTHEMJIEMON YacThIO
COBPEMEHHOW IIKOJIbHOM MPOTrPaMMBbl, JIOMOJHSIOMIEN TPAJAUIMOHHBIE METOIbI
0o0yueHus.

KuroueBble cjioBa: mpenojiaBaHue XUMHUHU, COBPEMEHHbIE 00pa3oBaTEIbHBIC
TE€XHOJIOTUU, XUMUYECKUE PEAAKTOPHI.

CoBpeMeHHasi 3Mo0Xa XapaKTepHU3yeTcs IUHAMUYHBIMU H3MEHEHUSMH, YTO
MPUBOJNUT K 3HAYUTEIBHOMY YBEJIWYEHUIO 00beMa MH(OpMALMU, KOTOPYIO KaXAbIN
WMHJUBU/]I TOJIKEH 00pabaThiBaTh U MPUMEHATh. B yCIOBHIX HapacTaloIIEero BIUSHUS
COBPEMEHHBIX HMH(OPMALIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTMM Neaaroru
BBIHY’KJICHbI aJallTUPOBATbC M COOTBETCTBOBATH TEXHOJOTMYECKOMY IIPOTPECCY.
Buenpenue B 00pa3oBareibHbIN MPOLIECC PA3IUYHBIX Ta/KETOB, MYJIbTUMEIUNHBIX
HKPAHOB, NPE3CHTALMOHHBIX MaTEepHaioB U IUIATGOpPM Ui JUCTAHLIMOHHOTO
oOyudeHuss oOyClaBIMBaeT HEOOXOAUMOCTb IJISl YUYHUTENs XUMHH OBJAJETh
penakTopamu xumudeckux hopmyn[l; 2].

[Tpumenenre 1UGPOBBIX TEXHOJOTHMM B MPENOJaBaHUU XHUMHHM OTKPBIBAET
HOBbIE TOPHU30HTBHI KaK JJI1 OOydYarollMxcs, TaK W I [penojaBaTelied. IJTu
TEXHOJIOTUUA CIOCOOHBI O0OTraTUTh YYEOHBIH MpOILEcC, CIOCOOCTBOBATH Pa3BUTHUIO
TBOPYECKOTO  MBIIUIEHUS, BHU3YaJIM3UPOBATh IPOCTPAHCTBEHHYIO  CTPYKTYpPY
XUMUYECKUX COEOUHEHUH U (OPMHPOBATH HABBIKM CaMOCTOSITENIbHOM pPabOTHI ¢
nH(popmanueit. BaxxHo npu 3TOM 0CO3HaBaTh, YTO LU(PpPOBas 0Opa3zoBaTeIbHAs cpena
JOJIKHA PAcCMAaTpPUBAThCA KaK OJAMH W3 MHCTPYMEHTOB, a HE Kak IOJIHAs 3aMeHa
TPaJIWIMOHHBIM MeToAaM oOydeHus. Bce mnpencTaBieHHblE acCHEKThl JENaloT
MHTETpaIMI0 [UPPOBBIX TEXHOJOTMA B XUMHYECKOE OOpa3oBaHHE HEOThEMIIEMOU
YaCThI0 COBPEMEHHOM IKOJIBHON ITPOTPAMMEL.

[Ipennaraercs kpaTkas KiaccupuKalus MPOrPaMMHOIO  oOecredeHus,
HCIIOJIB3YEMOI0 MEIAroroM o XUMUU:

1. XWMHUYECKHE PENAKTOpbl — IIPOrpaMMbl, NPEAHA3HAYECHHBIE IS
CO3[IaHHUsI IByMEPHBIX CTPYKTYP U CXEM XUMHUYECKUX COCIUHECHUM;
2. XUMUYECKHE  BU3YAJIM3aTOPbl  —  NPOrPAMMBI,  TO3BOJSIOLINE

reHEpUPOBATH TPEXMEPHBIE U300PAKEHUS U UCCIIEI0BATh XUMUYECKHE COCTMHEHUS C
Pa3JIMYHBIX PAKYPCOB;
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3. XUMUYECKHE CHOPABOYHUKH — CHUCTEMATU3UPOBAHHBIE HCTOYHUKHU
uH(pOpMallMK, COJEpXKaIIhe TaHHbIE O IIKOJIBHOM MaTepuane WU OTICNIbHBIX
pazzenax XuMUU.

Xumuueckue  pedaxkmopwvl. PacnpocTpaHEHHBIE TEKCTOBBIE  PEAAKTOPHI
MicrosoftWord, WordPad u npyrue HecMoTpsi Ha CBOM IIMPOKHE BO3MOXKHOCTU HE
UMEIOT yAoOHoro wuHTepdelca sl CO3AaHUSA XUMUYECKUX CTPYKTYpP CIOKHBIX
OpPraHUYECKUX COETUHEHUN BBICOKOTO KayeCTBa.

[IporpammHuoe oOecrieueHue Uisi BU3yainuzaluu Xumuueckux Qopmyn ISIS
Draw mnpencraBisieT co0OM HWHCTPYMEHT Jid Tpaduueckoro mpencTaBICHUS
XUMHYECKUX CTPYKTYp. OCHOBHOE€ OKHO JAaHHOTO MPHUIIOKEHUS OPraHU30BaHO B
COOTBETCTBUM C OONICOPUHSTHIMA TMPUHIIMIIAMHA MHOTOOKOHHOTO HHTepdeiica,
XapaKTEpHOro ISl onepannoHHoi cuctembl Windows. Vcnonb3oBaHue mporpamMmbl
aHAJIOTMYHO paboTe C JAPYruMu TpadUUECKUMH PEJaKTOpaMH: JJIsi BBITOJHEHUS
pa3IMYHBIX ONepaluuil (HarmpuMep, MOCTPOCHHE (parMeHTa CTPYKTYphI, CO3JIaHHE
XUMUYECKON CBSA3M, Ha3HAYEHUE AaTOMHOW METKM W T.J.) MOJb30BATEIIO CIEAYET
CHayaJla BbIOpAaTh COOTBETCTBYIOIIMM HHCTPYMEHT, PACHOJOXKEHHBIA CleBa OT
pabouero mossi, a 3aTéM MPUMEHUTh €ro B pado4yeM MNPOCTPAHCTBE C MOMOILIBIO
MaHUIYJIATOpA — MBI [3; 4].

CToUT OTMETUTD, YTO KHOIKHU Ha MMAHEJIX UHCTPYMEHTOB MOT'YT OBITh CBSI3aHBI
C HECKOJIbKUMH (PYHKIMSIMU; B TaKUX CIydasX B MPaBOM HWIKHEM YIJIy KHOIKH
OTOOpakaeTcs TPEYroJdbHbIM uWHAMKAaTOp. [lpu ero akTUBalUU MOJIH30BATEIIO
CTAHOBHUTCSl JIOCTYIIHAa JONOJIHUTENIbHAsl NaHelb WHCTpyMeHTOB [4]. Hampuwmep,
MO>XHO BBIOpaTh MHCTPYMEHTHI JJISI PUCOBAHUS JBOMHBIX WJIM TPOWHBIX CBS3EH, a
TaKXe JUI BBIICICHUS W IpouuXx ornepanui. [IporpamMmma otindaeTcs MpoOCTOTOM B
UCIIOJIb30BaHUU U TO3BOJISIET CO3/1aBaTh CXEMbl PEAKIIMU U YPABHEHUS JJISl CIIOAKHBIX
OpraHUYEeCKUX COCAMHECHHI. B uncie ee BO3MOXKHOCTEH MPETyCMOTPEHBI MIa0IOHBI
JUTSI IOCTPOCHHUSI LIMKIMYECKUX COETUHEHUH, TOJIMMEPOB U IPYTUX CTPYKTYP.

[Iporpamma nnsi pucoBanus xumuueckux Gopmyn ChemDraw sBasiercs
koMmrnoHeHToM nakera ChemOffice n npegHazHaueHa Juisi AByXMEpPHOTO pHCOBAHMS,
pPEIaKTUPOBAHUA MOJIEKYJIIPHBIX cHCTEM, Kak W mporpamma ISIS Draw [5]. Ona
MO3BOJISIET  OTOOpa)kaTh  OTHENbHBIE  MOJIEKYJBI U (OPMHUPOBATH  LEJbIC
MHOTOKOMITIOHEHTHBIC ~ PEAKIIUM, CJIOKHbIE XUMHUUYeckue cxembl. Kak u B
npeasiayeM peaakrope (ISIS Draw) B 3Toil mporpame BO3MOXHO MPUBECTH CXEMBI
peaKIMii pa3IMuHBIX OPTaHUYECKUX U HEOPTaHUYECKUX peakiuil. ECTh malaoHbl 1is
MOCTPOEHHE  [HUKJIMYECKUX W adu(aTUYeCKUX  COCAMHCHHWM,  Pa3IMYHBIX
KOoH(opMaIuii OpraHWYeCKUX COCIUHEHHM, ONTHYECKUX H30MEPOB, OCHOBBI IS
MOCTPOEHUSI OHOMIOMMMEPOB (OETKH, HYKJICMHOBBIC KHUCIIOTHI, TOJUCAXAPUIbI) U HX
MOHOMEPOB U T.7. KpoMe CTpyKTypHBIX QopMyII, €CTh TaKKe OMOIMOTEKAa PUCYHKOB
71a60paTOPHOM MOCYIbI, YTO MO3BOJSET OYCHB JIETKO CO3/[aBaTh PUCYHKH CJIOKHBIX
nabopatopHbIX ycTaHOBOK. CHayana oTkpbiBaeTcs (ain Oubmuorexku Clipware,
3aTeM U3 OUOIMOTEKU EPEHOCATCS HEOOXOAMMBIE AJIEMEHTHI — KPYTJI0J0OHHAS KOJi0a
JUISl TUCTUJUIMPYEMOM CMECH, HacaJka Ha Hee, BOASHOW XOJIOAWIBbHUK, aJIOHX U
npuemMHasi koyiba. 3aTeM 53TH AJIEMEHTbl COEIUHSIOTCS MexIy coOou. [Ipuuem
nporpamma ChemDrawnomoraer B 3ToM. Ilpu cOnMkeHMH COEIMHUTEITBHBIX
AJIEMEHTOB XMMHUYECKOM MOCYAbl OHM KakK Obl «CILEIKHUBAIOTCS», MPU 3TOM JaXKe
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IPOU3BOMSITCS OYEBUJIHBIE HEOOXOJMMBbIE TOBOPOTHI (IIPUMEP — MPUCOEAUHEHHE
BOJSIHOTO XOJIONWJIbHHUKA, KOTOPBHIH B OMOIMOTEKE OBUT BEpTUKAJEH, a TMpu
MPUCOEIMHEHNUHN CTaJl HAKJIOHHBIM.

Xumuueckue euzyanuzamopul. JlJi1 IOHUMaHUS MPOCTPAHCTBEHHOTO CTPOEHUE
Y MPEACTABICHUS CTPYKTYPbl XUMUYECKOTO COEAMHEHUS MOMOTatoT 3 Duzo0paxeHue
ATUX COEIMHEHUI, KOTOPbIE MOKHO KPYTHTh B pa3HbI€ CTOPOHBI U PACCMOTPETH CO
BCceX pakypcoB. HambGomee pacnpocTpaHEHHBIMH M OCCIUTATHBIMU BHU3yaM3aTOPaMU
apisitotcst Avogadro u Chemcratft.

Avogadro mnpencraBiasier coOod  OecryiaTHBIA M BBICOKOTEXHOJIOTMYHBIN
peaaKkTOp MOJIEKYJ U BU3yanu3arop. [lanHas mporpamma BKIIOYAET B ceOsl TOTOBYIO
KOJUIEKIIMKO ~ MPOCTPAHCTBEHHBIX  IIAPOCTEPKHEBBIX  MOJENEH  OpPraHUYECKHUX
COEMHEHNM, a TAK)KE MPEAOCTABISAET MOJIB30BATEIO BO3MOKHOCTh CAMOCTOSITEIBHO
KOHCTPYUPOBATh MOJIENIA Pa3IUYHBIX XUMHUYECKUX BemiecTB. [Ipu monmenupoBaHuu
BOJOPOJIHBIX COEIMHEHHUI MPOrpaMMa aBTOMaTHYECKH JOOABIISIET aTOMbI BOAOPO/Ia C
y4eToM Tuna rudpuamszanuu atomoB [6]. C moMombio Avogadro monb3oBaTeIH
MOTYT JIETKO CO3/aBaTh U MOAM(PUUMPOBATh MOJEKYJISPHBIE CTPYKTYpPbI, IPU ITOM
[porpaMma rapaHTHpPYEeT BBICOKOE KAaueCTBO BHU3yalHM3allMd Kak MOJIEKYJ, TaK H
O€NKOBBIX CTPYKTyp. lIpriiokeHue moaaepKMBaeT NPOCMOTP U PEIaKTUPOBAHUE
TPEXMEPHBIX  CTPYKTYp  OOJIBIIMHCTBA  pPACHPOCTPAHEHHBIX  (OpMaTOB B
BBIYMCIUTEILHON XUMHH, BKiItovas .cml, .cif, .mol, .sd, .sdf, .pdb, .ent, .vis, .Xxyz u
apyrue [7].

Chemcraft aBnsiercst rpaduyeckuM NPUIIOKEHUEM IS pabOTHI C TPEXMEPHBIMU
MOJEJSIMA  XMUMHUYECKHX CTPYKTYp U Moiiekyna. [IporpamMma mnpemocTaBiseT
BO3MOXHOCTh OTOOpa)K€HUsI TPEXMEpPHBIX TpadUKOB HAa OCHOBE JEKAPTOBBIX
KOOpJIMHAT aTOMOB, a Takke MOIU(PHUKAIMKU Pa3IUYHBIX TEOMETPUUECKHUX
napamMeTpoB MOJIEKYJI, TaKUX KaK CHMMETpPHs, pacCHoJIOKEeHHE, KOH(popMalus,
pacctostHuss u  yrael [8]. Chemcraft BxiatowaeT B ce0s MMIUPOKUH  CHEKTP
MHCTPYMEHTOB JJII TIOCTPOEHUSI MOJIEKYJ U U3MEHEHUs MOJIEKYJISIPHOU T'€OMETpHH,
UCIIONIb3Ysl CTaHIAApTHBIA Ha0Op MOJEKYJISPHBIX ()PAarMEHTOB, a TaKXKE€ METObI
«MEepeTacKUBaHUsA» aTOMOB WM (PparMEHTOB © YCTAaHOBKM HEOOXOAMMOWU
cumMmerpuu. Ilporpamma Takke TMO3BOJSET SKCHOPTUPOBATh BHU3yaM3allMd B
paznuyHble  (opMaThl MOJEKYJ1 M O€JIKOB, C BO3MOXHOCTBIO  CO3JaHHS
BBICOKOKAQYECTBEHHBIX 32-OUTHBIX U300paKEHUM B Pa3IMYHbBIX IPpadUUECKUX CTUIISX,
a TakKe MPSAMOTo IKCIOpTa U300pakKeHUM B TEKCTOBBIE mpoieccopbl. Kpome Toro,
Chemcraft mnpennmaraer BcrmomorareiabHbIE  YTWIWTHI  JJIS  TOATOTOBKH U
aBTOMATUYECKON TeHepanuu OJOKOB JUIsl BXOJHBIX (haiijioB, BKIIIOYAsh BapUAHTHI C
HECTaHJAPTHHIMU OA3UCHBIMU HAOOpaAMHU.

Xumuueckue cnpagounuxu. Taxxke uMeETCsl OOJBIION LUK MPOrpaMM,
HalpaBJICHHBIX HA OMPEJCJICHHbIC HAMpaBJICHUS WIM pa3denbl XuMuu. Takue
IPOrpaMMbl MOTYT pacCMaTpHUBATh IIKOJIbHYIO MPOTpaMMy B LIEIOM, IEPUOIUYECKYIO
cucteMy xumuaeckux sineMenToB JI.M. MenneneeBa, 3a1aun Ha Kako-HUOY b 3aKOH
(manpumep, I'eii-JIrocaka) u T.4. PaccMOTpuM HEKOTOpBIE U3 HUX.

Ilepuoouueckas cucmema snemenmos J[.H. Menoeneesa — 310 mpocTas
nporpamMma Jjisi IpUMEHEHUs KaK [MIKOJIbHUKAMU, TaK U YUUTENSl IPEACTABIIIET COOOM
Kpatkuil crnpaBoyHukK llepuommyeckoint cucremsl dyeMeHTOB MeHaeneeBa. B Hen
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NPEACTAaBICHA OCHOBHAS YacTh XMMHUYECKMX »dJeMeHTOB [9]. llpu HaBeneHuu
yKazarejisd MbIIIM Ha HYXXHBIM XWMHMYECKHMH DJIEMEHT B BEpPXHEHM 4YacTU OKHa
MIPUJIOKEHUS TOSIBISIETCA CIPABOYHBIE JAHHBIE 1O 3TOMY 3JIEMEHTY, BKIIIOYAIOIIHE:
Ha3BaHME DJIEMEHTA Ha IIECTH S3bIKaX U YBEIWYECHHOE H300pa)KCHUE SUYCUKHU, U3
KOTOPOTO MOKHO y3HaTh YCIOBHOE 0003HAYEHUE BJIEMEHTA, €ro MOPSIAKOBBIA HOMED
(4MCIO TPOTOHOB B €rO SIAPE), OTHOCUTEIBHYIO aTOMHYIO MAacCy M SJEKTPOHHYIO
dbopmyiTy BHEUHEH OpOWTAIN, DJIEKTPOOTPUIIATEILHOCTh, TEMIIEPATYPhl TIABJICHUS
U KUIICHHUS], TIOTHOCTh, BAJICHTHOCTh, LIBET; KEM, KOTJa U B KaKOW CTpaHE OTKPBHIT;
coliepKaHUE B 3€MHOH Kope, Boje M aTMocdepe; aTOMHBIA paguyc U OOBEM;
KOBAJIEHTHBIM panuyc; 1, 2, 3 mNOTeHIMan MWOHU3ALMHU; TEOPUS Pa3BUTHUA
NEPUOANYECKON CUCTEMBI SJIEMEHTOB.

l'omoeum pacmeopvl — 3TO HEOONbINAs MNporpaMma JJisi MPUTOTOBIICHUS
PacTBOPOB C 3aJlaHHOM KOHIIEHTpaluend (MOJISPHOCTHIO, HOPMAJIBLHOCTBIO, TUTPOM,
MaccoBoi gosei). Takxe nporpaMma MOKET MOMOIIb MpH pa30aBIEHUN PACTBOPOB C
3amaHHoM MaccoBoil poneit[10]. IlporpamMmma umeer mpocToid MHTEphENC U MOKHO
JIETKO pa3zo0paThCsa B pabOTe ATOTO TMPHUIIOKEHHUS. YJ00HO HCIOJIB30BaTh IS
MOJrOTOBKH PEAKTUBOB JIsl TPOBEACHUS SKCIIEPUMEHTA U JIJIsl pabOoThI JabOopaHTa.

Xumusa X10 — ynobHoe W MHOroQyHKUIHOHAJIbHOE  MPHUIIOKEHUE,
OPUEHTUPOBAHHOE HA POCCUNUCKUX IIKOJIBHUKOB. [IpuiiokeHne BKIIIOYAET MOYTH BECh
IKOJIBHBIA Kypc XxuMuu. Xumus X10 B cBoeM HHTep(deiice MMeeT NepruoIuYECKyIO
TaOJIMILy C KPaTKUMU CBEACHUSIMU 00 AJIeMEeHTe, OOJBIION CIPAaBOYHUK IIMAPTaJIOK
[0 OPraHUYECKON M HEOPraHUYECKOM XUMHH, KOHBEPTEp, & TaKXKE BEJIMKOJICTHO
pemaer 3agaun|l1]. IIpunoxxkeHne MpekpacHO pelIaeT BCE THUIIBI 3aJa4 OCHOBHOTO
Kypca HIKOJIBHOW XMMHH, HE TpeOysl HAlMCaHUS TEKCTa — HYXXHO MPOCTO BBECTH
JaHHBIE B croenuanbHbIX Tpadax. [Iporpamma coBmemaer B cebe MHOXKECTBO
TEOPETUYECKOTO U MPAKTHUECKH MPUMEHUMOr0 MaTepHalia ¢ KpacuBou rpadukon u
MOHATHBIM ~ MHTepdeiicom. CrnpaBOYHHUKE NPUIOKEHUS HUMEETCS BCTPOEHHBIM
MOMCKOBUK, TJIE MOXHO HAaWTH HMH(POpMAIMIO MO TeMaM M BKJIIOYAIOT B ceOs
OCHOBHBIE CBEJICHHS U BO3MOKHbBIC TPUMEPHI.

3axnouenue. B 3akiatoueHre MOXKHO CKaszaTh, UTO IU(ppoBasi 00pa3zoBaTeyibHas
cpena OTKPBhIBAET HOBBIC TOPU3OHTHI IS TpenoAaBanust xumun. OHa AenaeT YpOKH
0ojiee  MHTEPECHBIMU M JOCTYNHBIMH,  CIIOCOOCTBYeT  (hOPMHUPOBAHUIO
CHUCTEMAaTU3UPOBAHHBIX 3HAHUN O MPEIMETE U PA3BUTUIO0 HABBIKOB MPAKTUUYECKOU
pabotel. KoMOmHUpOBaHHME  TPaJWIIMOHHBIX  METOJOB  TPEMOJaBaHUS |
WCIIOJIb30BaHUE ITM(POBBIX TEXHOJIOTHH CO3/1a€T ONTUMAJIbHYI0 00pa3oBaTEbHYIO
cpeny s 3QPEKTUBHOTO U3YUEHUST XUMUH.
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YK 37.033
POJIb TEOT'PA®UU B ®POPMUPOBAHHUHU DKOJIOTHYECKOHN
KYJIbTYPhbI
fOnycosa Jlunus Pugpeamosna, npenooasamenns,
TAIIOY Yghumckuii konnedxe cmamucmukuy, UHoOpmamury u
sbluucIUmenvHol mexnuxu, 2. Yea, Pecnyonruxka bawxopmocman

AnHOTamusi. JlaHHas CTaThsd pacKpbIBaeT MOTEHUMAN reorpadguu B
(bOpMHUPOBAHMN IKOJOTHYECKON KYJIbTYpPhl Y CTYJIEHTOB, OOYYAIOIIMXCS B CPEIHHUX
npodeccronanbHbix yueOHbIX 3aBefeHusix (CIIO). B cratbe aHamu3upyroTcs
MOAXOAbl M MHCTPYMEHTHI MHTETpAIlMM DKOJIOTMYECKUX 3HAaHUN B y4eOHYIO
nporpaMmy Mo reorpaduu, a TakKe MOAYEPKUBACTCS BAXKHOCTH reorpaduyecKkoro
oOpa3oBaHMsI B Pa3BUTUU YCTOMYMBOM DKOJOTHYECKOW KyJIBTYpPHl y OYIyIIMX
npodeccroHanos.

KuaroueBble cuaoBa: reorpadusi, 53KOJOrMYecKass KyJbTypa, JKOJOIHS,
oOpa3oBaHHEe, YCTOMUMBOE pa3BUTHE, IKOJOTHYecKoe co3HaHue, cryaeHTbl CIIO,
JKOJIOTHYECKOE BOCIIUTAHUE.

Ha npotrskeHun Gosiee Tpex BEKOB reorpadusi 3aHUMaeT MOYETHOE MECTO B
cucTeMe  poccuiickoro  oOpa3zoBaHusg. McTropuuecku — CIOXKUBIIAsACA  Kak
NPEUMYIIECTBEHHO OIMCATENIbHAS [HUCIUIUIMHA, OHA, K COXAJEHUI0, Y MHOIHMX
aCCOLIMUPYETCS C NPOCTHIM MEpeUHCIIeHHeM Teorpaguueckux HazBaHui. OJHAKO
cOBpeMeHHas reorpaduyeckas Hayka JaJeKO BbIILIA 32 paMKU IIPOCTOTO OMHCAHMS,
TpaHCHOPMHUPOBABIIMCH B MOIIHBINA aHATMTUYECKUM WHCTpYMEHT. ['eorpadus kak
Hay4yHas cepa He TOJBKO MO3BOJIAET TIyOOKO MOHUMATh MPOUCXOSIINE MPOLECCH
Y paCIIUPATh TOPU3OHTBHI HAYYHOI'O ITO3HAHUSA, HO M IIpeularaTb MWHHOBAIL[MOHHBIE
pelieHrss 1 000CHOBaHHBIE CTpaTeruu (POPMHUPOBAHUS HKOJIOTUYECKOTO CO3HAHUS Y
HAaCEJICHMUS.

Byayun uHTErpaTMBHOM IUCHMIUIMHOW, OOBEIUHSIONICH 3HAHUS U3 00JacTh
€CTeCTBEHHBIX U  COIMAJIbHO-)KOHOMMYECKHUX HayK, Treorpadus oOnamaet
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UCKJIIOUMTEIBHBIM  TMOTEHIHUAJIOM Uil  3(QQeKTUBHOW  peanuzanuu  Ielen
AKOJIOTUYECKOTO 00pa30BAHMS U BOCIIUTAHHUS.

AKTYaJIbHOCTh 3KOJIOTHYECKOTO O0Opa3oBaHHs B COBPEMEHHOW KPHU3UCHOM
CUTyallUM HE BBI3BIBAET COMHEHHH, B 3IOXY 3KOJOTMYECKONM HECTaOMIbHOCTU
3HAYUMOCTH KOJIOTUYECKOTO OOpa30BaHMsI CTAHOBUTHCA KPUTUYECKU BakHOM. OHO
SBJISIETCA KJIIOYEBBIM HWHCTPYMEHTOM ISl TMPEOJOJICHUSI HEraTUBHOIO BIIUSIHUS
YeJIOBEYECKOW  JCSITENbHOCTH HAa OKPYXKaWIIylo cpeaxy U (OpMUPOBAHUA
DKOJIOTMYECKOM KyJNbTYpbl JIMYHOCTA. B Hacrosmiee BpeMs HSKOJOTHYECKOE
o0pa3oBaHHE OPHUEHTHPOBAHO HE CTOJBKO Ha HAKOIUIEHHE (AKTOB M YMEHHUH,
CKOJIbKO Ha  Pa3BUTHUE SKOJOTMYECKOIO  MBIIUIEHUS, CO3HATEIBHOCTH H
OTBETCTBEHHOTO OTHOIIEHUs K mnpupone. llemarornueckas Teopus MU MpPaKTUKA
AKTUBHO WIIYT WHHOBAIIMOHHBIE TMOAXOABl K (OPMUPOBAHUIO HSKOJIOTHMUECKOU
KYJbTYpPbI IUYHOCTH.

N3yueHne sKOHOMHUYECKOU reorpaduu BKIOYAET aHAIU3 IPUPOAHBIX OOraTCTB
Pa3JIMYHBIX PETHOHOB M TOMCK ONTUMAIbHBIX CTPATETUM UCIIOJIb30BAHUS IPUPOIHBIX
pecypcoB. [IpoucxomuT cucremartn3anusi UMEIOIMMUXCS 3HAHUM O B3aUMOJICHCTBUU
npupoAsl M OOILIECTBA, a TaKXe pacCMaTpUBAIOTCS T00ajdbHble MPOOJIEMBI,
BIUSIONIME Ha  Ojaromojiydue BCeX CTpaH U HApOJOB, TpeOyromme
KOHCOJIUJIMPOBAHHBIX YCWJIMK MEXIyHApOoaHOTO cooOiiectBa. Ocoboe BHUMaHHE
yaensercss (QOPMUPOBAHUIO y CTYACHTOB TaKUMX KadecTB, KaK OEpeKIUBOCTD,
pPaYUTEIBLHOCTD u WHULIMATUBHOCTb, HEOOXOJAUMBIX  JUISI  YCIHEIIHON
po(heCCHOHATILHON pealln3allui.

PaccmoTpenne posiv mpupoAbl B KU3HM YEJIOBEKA M IKOHOMHUYECKOM
NeSTEILHOCTH, a Takke (PopMUpOBaHUE IIEHHOCTHOTO OTHOIICHUS K OKPY’KaroIIeh
cpene, CIOCOOCTBYET  BBIMOJHEHUIO  IMKOJbHUKAMHM  MPAKTHYECKUX  padoT
aHAJIMTHYECKOTO XapakTtepa. [Ipumepsl Takux paboT: olleHKa 00eCreYeHHOCTH CTPaH
pecypcaMi, aHaJu3 SKOJIOTUYECKON CUTYallud B PETMOHE MPOKUBAHUS U T. 1.

NMeHHO MOATOMY MHTETpalus SKOJOTMUYECKOTO U HPABCTBEHHOTO BOCITUTAHUS
npeacTaBisieT coboil 3pPexkTuBHBIA crOco0 (HOPMUPOBAHMS JIMYHOCTH C PA3BUTOU
JKOJIOTO-3TUYECKOM  KYJIBTYpPOU. DKOJIOTUYECKOE  BOCIHUTAaHHE  —  3TO
CUCTEMATHUYECKUN W HENPEPBIBHBIA MPOLECC, OXBATHIBAIOIIMNA PAa3IUYHBIE HTaIlbl
KU3HHU YEJIOBEKAa: CEMbIO, JOLIKOIbHOE 00pa3oBaHME, IIKOIY M BbICLIEE Y4yeOHOE
3aBe/ICHUE.

@opMUPOBaHUE OTBETCTBEHHOI'O OTHOIIEHMS K OKPYJXKAOIIEH cpeae — 3TO
TPYAOEMKUHA W MPOJOJKUTENBHBIN Ipouecc. MTorom HOIKHO CTaTh HE TOJBKO
MpUOOpETEHUE ONPECIICHHBIX 3HAHWW U HaBBIKOB, HO U Pa3BUTHE SMOITMOHAIBHOTO
CONEPEKUBAHMS, & TAK)KE TOTOBHOCTH M KEJIaHUSI aKTUBHO 3allUIIATh, YIy4dllaTh U
COXPaHATh NPUPOAHYIO CPELY.

3amaun  SKOJOTUYECKOTO BOCIUTAHUS BKIIOYAIOT: OOYYCHHE TMPUHIIUIIAM
B3aMMOJICUCTBHS C IPUPOAON U YIIIyOJIEHHOE U3yUYeHHUE €€ OCOOCHHOCTEN; pa3BUTHE
NOTPEOHOCTH B KOHTAKTE C MPUPOAOH; GOPMHUPOBAHNE MTOHUMAHMS MHOTOACTIEKTHON
LEHHOCTH TPHUPOABl KaK MCTOYHUKA MaTepUaIbHOTO OJarocoCTOsHMs, TaK U
JyXOBHOTO Pa3BUTHA O0IIECTBA U KaXI0W JIMUYHOCTH.

DKOJIOTMUECKUI acnekT reorpaduu MOXKET ObITh YCIEIIHO peaii30BaH
pa3IMYHBIMK  CIOCOOAMHM, B TOM YHKCJIE NyTeM J00aBIEHHUS HKOJIOTHYECKOU
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uH(poOpMaIlMK, BKJIIOYEHUS  JIOMOJHUTENBHBIX  MaTe€pUalioB MpU  HU3yYECHUU
KOHKPETHBIX TEM U Pa3/eioB.

B pamkax wusydenwms paszgena «OHEpPreTukay HEOOXOIUMO PaCIIUPUTh
y4eOHBIE MaTepuasn, BKIIOYMB B HEro WHHOpPMANHIO 00 3KOJIOTHYECKUX
mocaeAcTBUIX KaracTpodsl Ha YepHOOBIIECKON ADC, 0 BIMSHUN TeorpadHuecKux
(dakTOpOB Ha pacmpoCTpaHEHUE PAJTMOAKTHBHBIX BEIIECTB W O MPOCTPAHCTBECHHOM
pacrpeeseHuy TePPUTOPUI, TOJIBEPTIIUXCS PAAUOAKTUBHOMY 3arpsI3HEHHUIO.

Hpyroii nmoaxon 3akitovaercss B (pOpMyJIMpPOBAaHUU BOMPOCOB SKOJOTUYECKOMN
HAIpPaBJICHHOCTU K OTACJIbHBIM pa3jiesiaM, TeMaM, KapTaM, CXeMaM U HILTIOCTpaIusM
yueOHuKka. Hampumep, mpu wuzyuyeHuUu Tembl «MHpOBBIE MNPUPOJIHBIE PECYPCH)
MO>KHO MIPEIJIOKUTD YYAIIUMCS CIICTYIOIINE BOPOCHI:

1) Kakue mnocnenctBus HACTYMST JUisi MUpa IPU HCTONICHUM 3aracoB
Hedtu?

2)  Iloyemy mpu 3KCIUTyaTalluy NPUPOJHBIX PECYPCOB BAXKHO YUUTHIBATH HE
TOJIbKO SKOHOMUYECKHUE (DAKTOPHI, HO U B3aUMOCBSI3b MPUPOAHBIX SIBJICHUMN?

[Ipu  u3yueHun  Tembl  «[J100anbHBIE  DKOJIOTHYECKHE  MPOOIEMBI»
L[EJIECO00PA3HO 334aTh CIEAYIOIINE BOMPOCHI:

1) KakoBbl OCHOBHBIE HCTOYHUKH TJI00QTBHBIX SKOJOTHUYECKUX TTPoOIeM?

2)  Kakue mepsl npeAnpUHUMAIOTCS JJIsl PEUICHUs 3TUX NpoO0JIeM, U KaKue
JOTIOJIHUTEJIHHBIC 11ard MOYXKHO TIPEANPUHSTE?

OOyuaroiyecs aHAIU3UPYIOT TPEJIOKEHHBIE BOIPOCH], pa3pabaThIBalOT
COOCTBEHHbIC PEKOMEHJIAIMU [0 PEIICHUIO TJIOOAIBHBIX IKOJIOTHUYECKUX MpoOIieM,
MIOCJI€ YETO TIPOBOIUTCS 00CYKIACHHUE MPEUIOKEHHBIX PEIIICHUM.

Pemenue npoOneMHBIX 3aaHuil, TPeOYIONUX HE TOJBKO MOJYyYEHHUS HOBBIX
3HAaHUN O TPUPOJE M OOIIECTBE, HO M TMOMCKAa WHHOBAIIMOHHBIX MOAXOJOB K MX
PEIICHUI0, CIOCOOCTBYET PAa3BUTHIO KPEATUBHOTO MBIIIICHUS YYAIIUXCsl, TIO3BOJISIET
MM OCBauMBaTh METOJIbl HAyYHOTO IO3HAHUS, CTUMYJHUPYET UHTEPEC K TBOPUECKOM
NEATEeIbHOCTY U TMOTPEOHOCTh B HeW. Takue 3amaHusi MpeAroJiararoT MOHUMAaHUE
JTUATIEKTUYECKUX TPOTUBOPEUMI U YMEHUE UMU ONIEPUPOBATb.

BaxkHyto poibp UTpalOT pa3BUBAIOIIME WUIPhI, UMEIOUIHME TICUXOJIOTHYECKYIO
OCHOBY: KPOCCBOPJIbI, BUKTOPHHBI, T0JIOBOJIOMKH. OHHM He TpeOyIOT CIO0XHOU
MOJTOTOBKH, HO TO3BOJISIIOT pelIaTh IMIMPOKUN CIEKTp oO0pa3oBaTeNlbHBIX 3adad. B
OCHOBE TaKUX UTP JISKUT HUCCIEAOBATEILCKUI WHTEpEC, MOOYKIAIONUNA K MOUCKY
OTBETOB HA BOIMPOCHI TUIA «YTO 3TO TaKOE?».

HaunbGonee 3Haunmyro posib B OOy4YEHUH UTPAIOT JECJIOBBIE UTPHI, TPEOYIOIIHE
OT YYaCTHHUKOB aKTHBHOTO BKJIIOYCHUS, WHTEIUICKTyAIbHOTO HANpPsDKCHHUS U
TPYAOBBIX ycwiuid. [IpuMeHeHHe WUTpOBBIX TEXHOJOTHHA CIOCOOCTBYET Pa3BUTHIO
KpEaTUBHOCTH, HE3aBUCUMOCTH MBIIIUICHHSI, HABBIKOB BEJCHUS HAYYHOU JTHCKYCCHH,
npoOyXIaeT WHTEpEC K aKTyaJbHBIM JKOJIOTHYECKUM TMpobjieMaM © JaeT
BO3MOXKHOCTh Y4YacTBOBaTh B TOHCKE TMEPCHEKTUBHBIX pelieHuil. TexHomoruu
UTPOBOr0 OOYyuYeHHMsI, BKJIIOYAs JIEJIOBbIE W JIpyrHe OOydYarollue HUIpPbl, aKTUBHO
UCTIONB3YIOTCS B TMEJAaroruyeckol TMpakTHUKE, TIOCKOJbKY UIrpa pacKpbiBaeT
TBOPYECKHUI TMOTEHIMAJI YYallUXCsS W TOBBIINIAET WX IMO3HABATENIbHBIM HHTEpPEC K
npeamery. @opMUpPOBaHMIO IIEHHOCTHBIX OPUEHTAIMN CIOCOOCTBYET BBIMOJHEHHE
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NPAKTUYECKUX paldOT, HAMPABIECHHBIX HA OLIEHKY Pa3JIMYHBIX ACMEKTOB, TAKUX Kak
00€eCIeYEeHHOCTh pecypcamu.

Baxneiimeli  COCTaBISIOMEH  9KOJOTUYECKOTO  OOpa3oBaHUS  SIBISICTCS
HETNIOCPEACTBEHHOE B3aMMOJCHUCTBUE YUallUXCs € mOpupoaor. B pamkax kypca
reorpaduy 3TO OCYIIECTBISIETCS 4Yepe3 MpaKTUYECKUe paboThl HA MECTHOCTH U
IIO3HABaTENIbHbIE JKCKypcuu. llepex HadamoM  JKCKypCUM  PEKOMEHAYETCS
GopMynupoBaTh A ydYalUuXcs MPOOJIEMHBIE BOIMPOCH], TpPeOyIolIMe aHamu3a |
MIOMCKA OTBETOB.

Bo Bpemsi mocelieHuss TPOMBIIUIEHHBIX MPEAIPUATHI HEOOXOAUMO YICHSTh
oco00e BHHUMAHHME BIMSHHUIO TPOU3BOJCTBEHHBIX TIPOLIECCOB HAa COCTOSHUE
OKpY>Karolen cpenbl, BHEJIPEHUIO  pecypcocOeperaronmx  TeXHOJOTHIA,
(GYHKIMOHUPOBAHUIO OUUCTHBIX CUCTEM U OpraHu3aIii 0€30TXOIHBIX MPOU3BOJICTB.

Ilepen  skcKypcuew — yyamuMmes — IIpejiaracrcsi  IepedyeHb  BOIIPOCOB
JKOJIOTMYECKOTO XapakTepa:

1. Kakume mnpupomHble pecypchl UCIHONB3YIOTCA B IPOU3BOACTBEHHOM
npouecce?

2. Kakue BBl TOIUIMBA CIIY’KAT HICTOYHUKOM DHEPTHUM IS PEAITPUSATHS ?

3. Kakue BuIbpl OTXOJOB 00pa3yroTcs B MpPOLECCE MPOM3BOACTBA, M KaKUM
00pa3oM OHM YTUIU3UPYIOTCS?

4. Kakoit 3Ko0ruueckuil yiep0d HaHOCUT NPEANPUATHE OKPYKaroIIel cpeie?

OKOJOrM4eCKOe BOCHUTAHHE MOXET OBbITh 3()PEKTUBHO peann30BaHO
PAKTUYECKU Ha KaXJ/JI0M YPOKe reorpagpum.

[IpenogaBaTenns B CHCTEME CpPEAHETO MNPOPECCHOHATBHOIO 00pa30BaHUs
IIPU3BaH HE TOJIBKO II€peaBaTh 3HAHUA O NPUPOJE, HO M CO34ABATh YCIIOBMS JIA
(GopMuUpOBaHHA Yy CTYIEHTOB AaKTUBHOM MO3WIUU B PEIIEHUH SKOJIOTHUECKHUX
BOMpPOCOB. BakHO mNpuBHBAaTH ydallUMCS LEHHOCTH OEpEeXHOro OTHOUICHHS K
OKpY>Karollen cpejie, MOHUMaHue HHANBUIYAIBHOM OTBETCTBEHHOCTH 3a COXPAHECHHE
HKOCUCTEM, a TaKXe pPa3BUBaTh HABBIKM KOMAaHIHOW pabOThI, HEOOXOAMMOW ISt
pELIEHNs SKOJIOTHYECKHX 3a7a4.

Wuterpanust reorpamyeckoro mojaxojia B y4eOHbIA MPOLECC CHOCOOCTBYET
(OpMHPOBAHHUIO y CTYACHTOB SKOJIOTMYECKOTO CO3HAHUSI U MOHUMAHUS TOrO, KaK UX
Oynyasi npodeccuoHaabHasl JeATEIbHOCTh CBA3aHA C SKOJOTMYECKUM COCTOSTHUEM
OKPYXaroIIEH Cpeibl.

Takum o6pasom, reorpadus B cucteme CIIO sBaseTrcs BaXKHBIM
MHCTPYMEHTOM (DPOPMHPOBAHUS IKOJIOTUYECKON KYJIbTYpbl Y CTYACHTOB U JOJDKHA
UrpaTh KIIOYEBYIO pOJib B 3TOM mporecce. Vcmonb3ys reorpaduueckue 3HaHUS U
COBpPEMEHHBIE METOJIbl OO0Y4YEHHs, MOXHO HE TOJBKO OOECIEeYUTh CTYACHTOB
aKTyaJbHOM DKOJOTHYECKON HH(pOpMAIMEH, HO U HAYYUTh UX KUTh B TAPMOHHUH C
MPUPOJI0I, 0CO3HABAsI CBOIO OTBETCTBEHHOCTH 3a Oynylee mianersl. DopMupoBanue
AKOJIOTUYECKON KyIbTYphl Y cTyaAeHTOB CIIO — 3T0 He0OXOAMMBIHN 3Tan MOATOTOBKH
CHEIHUATUCTOB, CHOCOOHBIX HA(PQGEKTUBHO ACHCTBOBATH B HHTEpPECaX OXpaHbI
OKPYXXaKIIEeH cpeabl U NPUMEHATH MNPUHLMUIBLI YCTOMYMBOIO DPa3BUTHUS B CBOEH
npodeccruoHanbHOM cdepe.
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YK 37.011.3
TOJIBKO JIHYHOCTDb BOCIIUTBIBAET JIUUHOCTDb
(U3 OIIBITA PABOTBI)
fOnycosa Pauna A60paxmanosua,
yuumenb mamemamuxu ' bOY BPI'YI Ne 1 umenu Pamu ['apunosa,
2. Yeha, Pecnybruka bawrxopmocman

AnHoramusi. CeromgHsi, B TMepuUOj 3HAYUMBIX TIEPEMEH B COIHAIBHO-
KyJbTYPHOM H JKOHOMHYECKOM OOJMKE CTpaHbl, OCOOCHHO BaXCH BOIPOC O
MOBBIIIICHNH KadecTBa 0Opa30oBaHHUS KaK HAIPABISIIONICH CHIIBI OCYIICCTBIICHUS
npeobpazoBanuil. COBpPEeMEHHBIM  MOJIOABIM  CHEIUANINCTaM  Majo  ObITh
BOOPY)KEHHBIMA 3HAHWSIMH TI0O CBOed mipodeccHU W yMETh IPUMEHSTh
NpuoOpEeTEHHBIC 3HAHMUS Ha TPAKTHKE, HO TakKKe HEOOXOIUMO OBITh CIOCOOHBIMHU
3arsapIBaTh BIEPE, MPOSBISITH MO3HABATEIBHBIM UHTEPEC, MBITIMBOCTh YMa, OBITH
TOTOBBIMU B35ITh Ha Ce0s pellleHHe CaMbIX TPYAHBIX 3a7a4. B cooTBeTcTBUM C 3TUM
OCYILIECTBIISIETC M MOJCPHHU3alMs 00I11e00pa30BaTEIbHON IIKOJbI, BBICHIETO U
CpemHero o00pa3oBaHUs, COBEPIICHCTBYETCS Yy4eOHO-BOCIHUTATEIbHBIA TMPOIIECC,
BHOCSITCSI HOBBIE CTaHIApPTHl. Bcero 3TOro MOXHO JOOHUTHCS, ecili OOoJbIIoe
BHUMAaHUE VACIATh PA3BUTHIO JIOTHUECKOTO  MBINUICHUS  yYalldXxcs, Ha
CaMOCTOSTEIIFHOE  «JIOOBIBAaHWE» WMH 3HAHHWK, BOCHUTBIBATH Y  yYaIIUXCS
CO3HATENHFHOCTH MO OTHOIIEHUIO K yueoe.

KioueBble cjioBa: MaTeMaTHYECKOE 00pa30BaHUE, JIOTHYECKOE MBIITUICHHE.

BrlisiBieHHE M pa3BUTHE MAaTEMAaTUYECKUX CIIOCOOHOCTEH ydallluxcs SIBISETCS
OJHOM M3 OTBETCTBEHHBIX 33/1a4 YUUTEJIIEM MAaTeMaTUKU. XOPOIIEe MaTEMAaTUIECKOE
oOpa3oBaHME€ W JIOTHYECKOE MBIIUICHHE HEOOXOJUM HE TOJBKO TEM, KTO
BIIOCJICICTBUM 3aMETCS] HAyYHBIMH HCCIICIOBAHUSIMUA, HO M BCEM TEM, KTO CTaHET
TPYJAUTHCA B PA3IUYHbBIX chepax IKOHOMHUKHU B Ka4€CTBE MHXKEHEPOB, OPraHU3aTOPOB
IPOU3BOJICTBA, KBATU(HUIIUPOBAHHBIX CIEIIUATUCTOB.

YMeHue paccyxnarb 0e€3 OIMOOK HE MeHee Heo0XoauMo Oyayumm
HUCTOpUKAM, JIMHTBUCTaM, MEAWKaM, ropuctaM. YTtoObl chopMUpOBATh y ydalIUXCs
YMEHHE OpraHu3oBaTh pabOTy MO C€amMoOOpa3OBaHUIO, YUYUTENIb JIOJKEH BECTH
0o0yueHHe 1O TaKUM HaIpaBJICHUSIM, KaK:

- aHAJIU3 BO3HUKILEHW CUTYALNH;

- KOHTPOJIb 3a CBOUMHU JCUCTBUSIMU;

- YMEHHE CTaBUTh BOMPOCHI, CIECIUTHh 3a JOTUKOW H3JI0KEHHS MaTepuaa,
JieJIaTh 0000IIEeHNS;

- MPUEMBI 3aITOMUHAHUS MaTepraia U BOCIIPOU3BEICHNU S, 3a0bITOTO;

- 00IIIMEe METOIBI PEIICHUS 3a/1a4.

NMeHHO 93TM HaBbIKK M TMOMOTYT YYEHUKAM OpPraHu30BaTh MPOILIECC
caMmooOpa3zoBaHus [2].

Ha ypokax maTeMaTuKu JJisi JOCTHUKEHUS TMOCTABJICHHOW LIENIHM C YCIEXOM
UCIIOIB3YIOTCSL TBOpYECKHE 3aauu. Kak mpaBuio, OT YUEHHKOB TPeOYyeTCsl 3HAHHE
dbopMysl WM KakKoro-iubo ajaroputMa M HMX YMEJIOro NPUMEHEHHS, UYTO H
JIOCTUTAETCS PEIIEHUEM OOJIBIIIOr0 KOJUYECTBA OJHOTUITHBIX 3a7a4. HaBepHoe, 3Tum
TOE MOKHO MHOTOT'O JIOOMTHCS, HO MPU ITOM 3a7a4 PEIIAOTCs aBTOMAaTUYECKH, U
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y4aluecs He 3ayMbIBAIOTCSl HaJl dTanaMu perieHus. TakuM o0pa3oM U Mmosryqarorcs
HEpalMOHAJIbHBIE W HEMPaBUJIbHBIE pelleHus 3a1ad. Ciaenoe npuMeHeHHe 11adjaoHa
HE MO3BOJISIET YBUAETh 0OJEE PALMOHAIBHOE PEIICHUE MOCTAaBICHHOW 3aJaud WIN
MPOOJIEMHOM CUTYyalMU. DTO KacaeTcsl HE TOJIbKO YPOKOB MATEMATHKH, HO U JIFOOOTO
Ipyroro npeaMera. Pa3Huiia TOJbKO B TOM, YTO Ha YPOKax €CTECTBEHHOIO MpeIMeTa
yyaliyecs pemarT paldoOHAIBHBIM CIIOCOOOM KaKHe-TO 33Ja4d WM IPUMEPHI, Ha
HCTOpPUH, HA OOIIECTBO3HAHWH, HA JIUTEPAType WIM HAa KAKOM-IHOO JPYroM YpoOKe
aHaJIM3UPYIOT, CPABHUBAIOT, y4aTCs AENaTh BEIBOBI.

W, KOHEYHO, MpU ATOM YUYUTENIO0 HEINb3s IyCKaTh XOJ YpPOKa Ha CaMOTEK,
MBICIIA YYalIUXCAd HYXKHO TpOOYXJaTh UM HANpPaBJISTh. 3]1€Ch MOIYAC CIy4aroTCs
PaCXO0XKIEHHUS C IJIAHOM ypOKa, TaK KaK MHOTJA MOXET 3aTSHYThCS Iay3a, HYXKHO
3a/1aBaTh HABOASIIUE BOIPOCHI, MOJYYUB OTBET OJHOTO YYEHHKA, CIIPOCUTH, KTO
TOYHEE BBIPA3UT MBICJIb, WHOIZA CaMOM, HMHOIJAa C YYacTHEM BCEro Kiacca
«OTUUTH(OBATHY (POPMYIHUPOBKY U COJEPKAHUE TEOPEMBI WU HOPMYITY.

[Ipn TakoM M3y4eHUM MHE MPUATHO HAOIIOJATh, KaK YUYEHUK WA YYEHMIIA,
JI0OKa3aB y JOCKM NEpPBBIA pa3 4YacTh HOBOTO YTBEPXKACHHS WM BCIO TEOPEMY,
MOPAKAIOTCS COBEpIIMBIIEMYCA (akTy. Pebsita HCHBITHIBAIOT HACIAXACHHE OT
TBOPUYECKOr0 MOMCKA, YBEHUABILIETOCS YCIEXOM. XOUYETCS OTMETUTh aKTUBHOCTh IIPH
TakOM BeZieHHM ypoka. [locne Borpoca, 3aJaHHOrO KJaccy, OObIYHO ObIBA€T MHOIO
KEJAIIIMX MONMpoOOBaTh JaTh OTBET, XOTSA HE KAXKIOMY M3 HUX yaaercsa. Sl B 3ToM
Clly4ae CTaparoch ObITh TAKTUYHOW, YTOOBI HE OFOPYUTH YUEHHUKA, YTOOBI Y HETO HE
HOSIBIJIACh HEYBEPEHHOCTh B cBoMX cuiax. OT ypoka K ypoKy Ha COOCTBEHHOM
OMbITe YOEXIalCh, YTO NPOOJIEMHBI M 3MOIMOHAJIBHBIA XapakTep Y4eOHOro
MaTepuasia, OpraHu3alys IMOMCKOBOM, IMO3HABATEJIBHON MESITEIIBHOCTH YYalluxcs,
AaeT UM BO3MOXKHOCTb NEPEKHUBATh PATOCTh CAMOCTOATENBHBIX OTKPBITHI. Moryt
CKa3aTbh, YTO HE BCE y4allUecs MPOSBISIOT CIOCOOHOCTh CAMOCTOSITENILHO MBICIUTD
no mnpeamery. Ila, sto Tak. Ho mo MouM HaOMIOACHUSM NpPH BEICHUH YypOKa
ONMMCAHHBIM CIOCOOOM B KJlaccax co3faeTcss arMocdepa TBOPUECKOrO IOMCKA, a
MHOTJIa IIKOJbHUKH, YCIEBAIOUIME TOJBKO Ha «3», YCHENIHO CHPAaBIAIOTCS C
J0Ka3aTeJIbCTBOM JJOCTATOYHO CIOKHON TEOPEMBI.

KoHeuHo, 1OOUTBhCS XOpOUIMX pPe3yJbTaTOB, T.€. HE TOJIBKO CTONPOLIEHTHOMN
YCIEBAEMOCTH IIKOJIBHUKOB, HO U CTOMPOLEHTHOrO UX MHTEpEca K MPEAMETY, MOXKET
TOJIbKO  menaror-macrep. IlpodeccuonanbHble KadecTBa MeAarora  JOJIKHBI
COOTHOCUTBCSL CO CIEAYIOUIMMHU IIOCTYJJATAMH — 3alOBEISIMH €ro IICHUXOJOro-
MeIaroruyeckom aearenbHocTu [3]:

- yBaxall B yueHuke YenmoBeka, JIMUHOCTH (YTO SIBASETCA KOHKPETU3ALMEH
30JI0TOTO TMpaBWjia APEBHOCTH — OTHOCHUCH JAPYTUM TakK, Kak XOTesl Obl, YTOOBI
OTHOCHUJIUCH K TeOe);

- MOCTOSIHHO MIIM BO3MOYKHOCTh CaMOPa3BUTHSI W CaMOCOBEPLIECHCTBOBAHHUS
(100 M3BECTHO, YTO TOT, KTO HE YUYHUTCS caM, HE MOKET pa3BUBATh BKYC K YUYEHHIO,
«YMCTBEHHBIU allleTUuT» y APYyTrHX);

- nepefaBail yUEHUKY 3HAHMS Tak, YTOObI OH XOTEJI U MOT UX OCBaWBaTh, ObLI
rOTOB UX MCHOJb30BaTh B PA3JINYHBIX CUTYyaI[UsIX U B CBOEM CAMOOOpa30BaHUHU.
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TeM caMbIM, X04y BBIAEIHUTH, YTO TOJIBKO JINYHOCTHh BOCIIUTHIBAET JTUYHOCT,
TOJIBKO Xapakrep gopmupyet xapakrep. [legaror o6s3an ObiTh JIMUHOCTBIO, 3TO €ro
npodeccuoHanbHas XapaKTepUCTHKA.

[TpodeccnonanpHoe MacTepCTBO 3a4acTyl0 BOCIPUHUMAETCS KaK BaKHEHIIIee
MpoQeCCHOHATTEHOE KaYeCTBO JIMYHOCTH YUUTENS U BocruTarens [1].

BoapIIMHCTBO MCCaEn0BATENEN CUUTAIOT, YTO HEOOXOAUMO B MEPBYIO OYEPED
paccMOTPeTh BOMPOC O JUYHOCTH YUYUTENS, CIOCOOHOM K IeJarornyecKomy
TBOPUYECTBY W 00JafaroNIel earoruieCkKuM MacTEPCTBOM.

[71aBHBIMU 3JEMEHTaMH, OIPEACIAIOINIMMU JUYHOCTh YYWUTENS MPHUHSTO
CUMTaTh: MNPOPECCUOHANINU3M, KOMIETEHTHOCTb, NPOAYKTUBHOCTh, COIMAIBHO
HaIlpaBJICHHBIC JINYHOCTHBIE KAYeCTBA. B CBSA3M C 3TUM K BallleMy BHUMaHHUIO XOUYy
NPEIJIOKUTH 3aIIOBEIM COBPEMEHHOI'O YUUTENIsl caMoMy cele:

1. [Ipumu Bce TO, YTO €CTh B peOEHKE, KaK €CTECTBEHHOE, COOOpa3HOEe €ro
NpUPOJE, MyCThb JaXe€ 53TO HE COOTBETCTBYET TBOMM 3HAHUSAM, KYyJIbTYPHBIM
MIPE/ICTABICHUSIM W HPABCTBEHHBIM ycTaHOBKaM. (EJIMHCTBEHHOE HCKIIOYEHUE —
HENpUsATHE B PEOEHKE TOro, YTO YIPOXKAET 3J0POBBI0 OKPYXAIOIUX M €ro
3I0POBBIO).

2. ConpoBoay €ro MO3UTHBHYIO CaMOpEaIM3alfio, MPUHSAB BCE MPOSIBICHUS
peOeHKa, KaK MOJIOKUTENIbHbIE, TaK U oTpularenbHble. (Ecau Bcauecku nmoMorarb H
0J100pATh TPy p€OCHKA, CTUMYJIUPOBATH €r0 TBOPUECKHUE HJIEU, O HUMEHHO OHU OyIyT
pacTv B HEM U Pa3BUBATHCH).

3. Crapaiics HuUYeMy HE y4uThb peOeHKa HamnpsMmyro. Yuuch cam. Torna
peOEHOK, HaXOsCh PSAAOM C TOOOM, OyneT Bceraa BUIETh, YyBCTBOBATh U 3HATh, KaK
MO>KHO YUHUTBCS.

4. mm wnctuHy BMecte ¢ HUMHU. OOlyTH pajgocTb COBMECTHOTO C HUMH
TBOPYECTBA U OTKPBITHSIL.

5. MckpeHHe BoCXHIIAKCs BCEM KPAaCUBBIM, YTO BUIAWIID BOKPYT.

Yuutenb MOXeT cTaTh MNpo(ecCHOHAIOM, €CIM OH 00J1alaeT KOMILJIEKCOM
CIOCOOHOCTEN M KOMIETEHIUH, OepyIIMM Ha ceOsl OTBETCTBEHHOCTh 3a PE3ybTaThl
cBoell paboThl. B peanbHON MpakTUKE HWMEHHO BO BIIQJICHUU TEJarornyecKou
TEXHUKOHN BBIpAXKaeTCsl MACTEPCTBO U MPO(ecCHOHaNu3M yunuTens. Beiienstor takue
KOMITOHEHTBI NeJarOTHYeCKON TEXHUKHU:

- VYMmeHue ympaBiATh CcOOOW: BJIaJCHUE HMOIMOHAIBLHBIM COCTOSTHUEM,
(puznyeckoe 310poBbe, CoLMaIbHAasl YyBCTBUTEIbHOCTD, TEXHUKA PEYH.

- YMeHue  B3aUMOJICMCTBOBaTh C  JIMYHOCTBIO:  OPraHU3aTOPCKHE,
KOMMYHUKATUBHBIE U OLIEHOYHBIE YMEHHS.

UToOBI TOOUTHCS KENaeMOro pe3yibTaTa, I B CBOCH paboTe pyKOBOJCTBYIOCH
MPUHLHUIIAMU:

- OBITH MIpPEIaHHBIM YUYEHUKAM U Jelly 00ydeHHUs;

- IOCTOSTHHO TMOBBIIIATh CBOM Mpo¢eCcCHOHANbHBIA YPOBEHb U MaCTEPCTBO;

- TIOCTOSIHHO TPHOOpEeTaTh TBOPUYECKHM OMBIT pabOThl C ydallUMHUCA U X
POIUTENSAMY;

- MpeoAosieBaTh TPYIHOCTH Tpodeccur W H3BIEKATh IMOJE3HBIA OMNBIT W3
OILIUOOK.
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MPOBJIEMbBI IPENOJABAHUSI XUMHU B COBPEMEHHOM
HIKOJIE
FOpuyvina Anecs FOpvesHna,
yuumeno xumuu MAOY «'umnasus Ne 105 um. H.U. Ky3neyosar 2. Y¢a,
Pecnybonuxa bawxkopmocmarn

AnHoTanusi. B ctaTtee paccMaTpuBaroTcsi poOIeMHbIE BOMPOCHI, C KOTOPHIMU
CTaJKMBAETCS MPAKTUYECKU KaXIbI YUYUTENb MPU NPENOJABAHUA XUMHH B CpPEIHEN
mikosie. CoBpeMeHHbIe y4eOHbIE MPOTpaMMbl MOCTPOCHBI TaKUM OOpa3oM, UTO HE
XBaTaeT BpEeMEHHM Ha (POPMHUpOBAHHE Yy YyYaIlIMXCAd TPEOYEMbIX KOMIIETEHIIUU WU
HEXBAaTKa BPEMEHM Ha PA3BUTHE y YYaAIIUXCS MPAKTUYECKUX YMEHUU MNPUMEHSTH
MOJIyYEHHbIE 3HAHUSI B KOHKPETHOW CUTYAIINH.

KitoueBble cioBa: mpoOieMbl MpenojaBaHusi, MO3HABATEIbHbIE WHTEPECHI,
MOTHUBAIMs, YICOHBIN MpeIMET, yueOHas mporpaMma, oOpa3oBaTeIbHbIN Mpoliecc.

XuMmus — ofHa U3 PyHIaMEHTAIBHBIX €CTECTBEHHBIX HAayK, U3yUCHHE KOTOPOU
HeoOXoaumMo Uit (pOpMHUpPOBAHUS HAYYHOTO MHPOBO33PEHHUs. XUMHS Hrpaet
BRXHEHIIIYIO POJIb B )KM3HU KaXKJIOTO YEJIOBEKA, B €r0 MPAKTUYECKOU ACSITEIbHOCTH.
HeomnpaBnanHoe cokpallieHre Yuciia 4acoB, OTBOJANMBIX Ha U3yUYE€HUU TUCIUIUIAHBI -
XVUMHH, IPUBOJUT K TIOTEPE MHTEpeca y4eHHKa K MPEeAMETY, a TaKkKe K CHIKEHUIO
yCIEXOB MOCTHKEHUS! JaHHOW HAyKU M3-3a MOBEPXHOCTHOIO €€ M3J0XKeHus. B cBs3u
C MepexoJioM Ha mpoduiibHOE 00yUeHHE MPOUCXOJUT COKpAIEHWE YUEOHBIX 4acoB
O XMMHUHU Ha 0a30BOM YPOBHE JI0 OJHOTO 4Yaca B HENEI0. XUMHUS KaK yuyeOHbIN
OpeaMeT OTOABUraeTcsl Ha BTopoil minaH. CuuTaercs, 4To XUMHsI — OJUH U3 Haubosee
TPYAHO BOCIHPHUHMMAEMbIX YYallUMHUCS TMPEAMETOB Cpeld BCEX IIKOJBHBIX
JUCUUILIMH [2].

B Hacrosiiiee Bpemsi W ONBITHBIE YUYWTENS, W HAYMHAIOIIME TEJarorun B
npoliecce NpenofgaBaHus XUMHUH CTOJKHYJIMCH C LIEJIBIM PSIOM IPOoOJIeM pa3iInyHOro
XapakTepa.

C dero Hy>XHO HaYMHATh WM3y4aTh XMMHIO M MOYEMYy OHA CTAaHOBHUTCS MEHEe
MHTEPECHBIM MPEIMETOB JIJISl YUAIIUXCS KO ?

Boienm ocHOBHBIE MPOOJIeMbl TPU U3yUYEHUHU XUMUU B 1IKosie [ 1]:

1. BOTbIIMHCTBO yUalMXcsl MPUXOMAAT B 8 KJIacC HEMOATOTOBJICHHBIMU B CBSI3U
C HEJOCTAaTOYHBIMH MAaTEeMaTHUYECKUMM 3HAHUSIMH M OTCYTCTBHEM (PU3NYECKHX
npencraBieHuid. [lo3ToMy yduTento XMMUU MPUXOAUTCA pellaThb HE TOJIBKO CBOU
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3a/layd, HO W BBOJUTHb HOBBIC OMNpPEACICHUS M TOHSTHUS, MOSICHATH HEKOTOPHIC
MaTeMaTH4eCKue U GU3NYECKUE TEMBI.

2. Ecnu MBI TOBOPpUM O COKpAIEHMHM Y4Y€OHOW NpPOrpaMMmbl, TO 3IECh
HEBO3MOYKHO HE YNOMSHYTh MPOTPaMMy OpPraHMYECKON XMMHH, KOTOpas 3a)kaTra B
OJIMH TOJl 00YYEeHHs IPU OJTHOM Yace 3aHATHI B Heneno. HeT BO3MOXKHOCTH periath
3a/layd, COCTaBJATh ypAaBHEHUs, OTpalaThIBaTh MPOWAEHHBIA Marepuan. Kaxibii
YpOK — HOBasi TeMa. Her BpeMeHM OOCTOSITENBHO 3aKPEIUTh, YCOBEPIICHCTBOBATH
3HaHus. Marepuan ydalduMHCS HE YCBaMBaeTCs B JIOJDKHOW Mepe, CleI0BaTebHO,
IPOIaaeT UHTEPEC K U3YUCHHUIO.

3. OpmHolt w3 mpolOsieM SBJISETCS HECOINIACOBAHHOCTh MpOTpamMM IO
ounonoruu/pusuke/xumun. Hanpumep, 3to kacaercs teM «CtpoeHue atoma» ((huszuka
u xumus), «benkwu, xxupsl, yriaeossl, JJHK u PHK» (xumus u 6uonorus).

4. lllxoneHblli yueOHUK. HaBepHoe, MHOrMe€ CO MHOM COTJIACSTCS, YTO
OOJIBIIMHCTBO YYMUTENIEW TMBITAIOTCA HWCIOJIb30BaTh TE€ WM MHBIE IIKOJbHbBIE
y4eOHMKH, 3aJal0T M0 HUM maparpadbl, HO OOJBIIYI0 YacTh MH(POPMALUHU AT
caMu, 110 CBOUM COOCTBEHHBIM KOHCIIEKTaM.

5. OnBITHO-AEMOHCTPALMOHHBIN dKCHEPUMEHT. Hu 11 KOro He cexkper, 4ro
0a3a COBPEMEHHBIX IIKOJ OCTAaBJSET KEJIAaTh JY4IIEro, HE XBAaTaeT PEAKTUBOB U
oOopynoBanusi. [losToMy moOKa3piBaeM BUIACO(PPArMEHTHI, WHOTJA HCIOJIb3yEM
KOMITBIOTEPHBIE MPOrpaMMbl. A JE€TH OOJbIIE MPUBETCTBYIOT JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

6. HeoOxonuMocTh BBeOEHHUS NPONEAECBTHUECKOrO (BBOAHOIO) Kypca IO
XUMHHM 3@ CUET UIKOJIBHOTO KOMIIOHEHTa Y4YeOHOro IUIaHa, LEIsIMH KOTOPOIO
ABIIIIOTCS POOYXIEHWE MHTEpeca ydyalluxcs K MpeIMeTy, CO3/laHue MOTHBAIUM K
U3YyYEHUI0O XUMUH, YTOObI OHM MOTOM CO3HATEJIhHO BXOAWIM B 8-i Kiacc. B Takom
cily4ae JI€TU CMOTYT OOydYaThCsl MO JIFOOOMY TPEIJIOKEHHOMY YUYEOHHKY, KOTOPBIN
UM OyJIeT OHSITEH.

7. IlpobGnema MOTHUBAIIMK K OOYYEHUIO XUMUHU CpPeu cTapiiekyiacCHUKOB (10-
11 xnaccer). XuMHs 4aCTO BOCIPUHUMAETCS KaK CJIIOHBIM M aOCTPAKTHBIN MPEIMET,
YTO HE CIOCOOCTBYET MHTEPECY CO CTOPOHBI IIKOJIBHUKOB. OHU CUMTAIOT, YTO €CIIU B
OyIyllleM OHHM HE CBS3BIBAIOT CBOKO JKM3Hb C XMMHUEW M JIPYTHUMH €CTECTBEHHO-
Hay4YHbIMU JUCIUIUIMHAMH, TO OHa UM He HykHa. C TakoW MO3ULUENd HUKAaK Helb3s
COrJIaCUTHCS: XMMHUIO HEBO3MOXKHO yOpaTh U3 JKU3HU. ECliM YenoBeK 3HAET XUMHUIO,
OH HHKOTJa HE MPHUMET achHupuH (AUETWICAIMIMIOBYIO KHCJIOTY) Ha TOJOIHBIN
KEIYJOK, 3Has, YTO JAHHBIM MpernapaT MOKET BbI3BATh pPa3JpPAKEHHE CTEHOK
KEITyIKA.

Taxkum oOpazoM, perieHre mpodaeM MPEenoiaBaHusl XUMUU B IIKOJIE TpeOyeT
KOMIUIEKCHOTO TMOJX0J1a, KOTOpPbI OyneT BKIOYaTh: OOHOBIEHHE MAaTepHAJIbHO-
TEXHUYECKOM 0a3bl, pa3BUTHE MEXIUCUUIUIMHAPHBIX CBA3CH, aKTUBHOE BOBJICUCHHE
ponutenei B 00pa3oBaTeNbHbIN MpoLece, CO3AaHue sl yUallluXcsl CUTYyalui ycnexa,
KOTOpbIE HANpsIMyI0 3aBUCAT OT YpPOBHS CHOPMHPOBAHHOCTH y HHUX 3HAHUU U
yYMEHUH, CIOCOOOB IeATEIbHOCTH, HHTETPUPOBAHHBIX MOHITHH.
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CHUHTE3 1 IOMUHECHEHTHBIE CBOMICTBA KOMILJIEKCOB
JABYXBAJIEHTHBIX TAHTAHU/IOB
Axynosa Ceemnana Muxatinoenua,
KaHouoam XuMu4eckux HayK, Cmapuuil npenooasameis,

Panusa Pacumoena Lllasxmemosa, KaHOUOam XumMuyueckux Hayk, 0oyenm,
@I'BOY BO bawl'AY, 2. Y¢a, Pecnyonuxa bawkopmocmarn

AnHoTamusi. B naHHOW paboTe paccMaTpuBarOTCS HSKCIEPUMEHTAIbHbBIC
pe3yiabTaThl IO pa3pabOTKe HOBOT'O OPUTHHAIBHOIO METO/Aa CUHTE3a MOJIEKYJISIPHBIX
COCIMHEHMI AByXBaJleHTHbIX JaHTaHuaoB (Ln = Eu, Yb, Sm). JIByxBaneHTHbIC
JAHTAHUABl  TMPHUBIEKAIOT  BHUMAaHHWE  Ojarojapsi  CBOMM  YHHUKaJbHBIM
JIFOMUHECLHEHTHBIMUA CBOWCTBAaM, KOTOPbIE HAXOIAT IIMpodYallIee MNPaKTUYECKOE
IPUMEHEHUE B PA3TMUHBIX O0JACTSIX MOBCEAHEBHOM KU3HU YEOBEKA U TEXHOJOTHUH,
BKJIFOYAsi CBETOAMOJbI, Ja3epbl M (DIyOpPECUEHTHbIE MaTepHalibl € 3aJaHHBIMH
CIIEKTPAJIBHO-SIPKOCTHBIMU ~ XapaKTEPUCTUKAMM  JUIsl  JUCIUIEEB  TEJIEBU30POB,
HOYTOYKOB U Teje(OoHOB, U Jp. B Toxke BpeMst mojiydeHue O0JIbIIMHCTBA COSTUHEHUM
JIBYXBAJICHTHBIX JIAHTAHHUJIOB B HACTOSILEE BPEMsI OCYIIECTBIISIETCA C IPUMEHEHUEM
JUIMTEJIbHBIX HEPro3aTpaTHBIX TEXHOJOTUH, pa3padOTaHHBIX B Hayaje U CEpelIHuHE
npouuioro croietus. PazpaboTaHHbII HAMH HOBBIM OPUTMHAJIBHBIA METOJI CUHTE3a
COCNMHEHMIM  JByXBaJeHTHbIX  JaHTaHugoBLn(Il) myTem  BoccTaHoBieHus
TPEXBAJICHTHBIX COCAMHEHUN JIAHTAHUIOB AIIFOMUHUAOPTaHUUYECKUMU COECTUHEHUSIMU
IIO3BOJISIET OCYIIECTBUTh CUHTE3 38 KOPOTKOE BPEMS B MATKUX YCJIOBUSIX: KOMHATHAs
Temneparypa u armochepHoe nasieHue. [lonydeHnbie coeuHeHUs 00a1at0T IPKOH
(oToNOMUHECLIEHLINEN U UMEIOT OO0JIbIIINE NEPCIIEKTUBBI IPUMEHEHUS MTPHU CO3/JaHUE
JIOMUHO(OPOB C 3aJaHHBIMH CIIEKTPAIbHO-IPKOCTHBIMH XapaKTEPUCTUKAMH.

KiioueBbie cJI0Ba: JIByXBaJICHTHbIE JaHTaHUIbI, CUHTE3,
ATFOMUHAHOPTaHUYECKHEC COCJIMHCHUS, KPUCTAJUIOTHIPATHI JaHTaHUJIOB,
(OTOIFOMUHECIICHIIUSI.

CoeauHeHuss JBYyXBaJIEHTHbIX JaHTaHugoB (Ln?*) mnpeacraBmsior coboi
VHUKQJIBHBIA ~ KJAacC ~ MaTepHalioB,  OOJAJaroONIMX  MIUPOKUM  CHEKTPOM
(yHKIIMOHATBHBIX CBOWCTB, UYTO JEJIaeT WX BOCTPEOOBAHHBIMU B COBPEMEHHBIX
HAyYHBIX U TEXHOJOTHYECKUX pa3paboTkax. X TIOMHHECIICHTHBIC, MATHUTHBIE W
KaTaIUTUYECKHE CBOMCTBAa OTKPBIBAIOT MEPCHEKTUBBI I  MPAKTUYECKOTO
MpUMEHEHUs sl OMOBU3yaIu3allud B MEIUITMHCKOW auarHoctuke [1-3], co3manue
KaTaau3aTopoB U1  PEaKIUid  OpraHuyeckoro  cuHrte3a [4-6]u  HOBBIX
sHeprodPpGHeKTUBHBIX MaTepuaioB s aAuciuiees [7-10]. OcoOblit HUHTEPEC BHI3BIBAIOT
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(oToTFOMUHECTIEHTHBIE CBOMCTBA Ln?*, 00yCI0BIeHHBIE 3JIEKTPOHHBIMH MIEPEX0IaMH
mexay 4f- u 5d-opoutansmu. Hanpumep, nonsl Eu?* 1eMOHCTPUPYIOT HHTEHCHUBHOES
U3Ty4eHHEe B CHHEM WM 3€JIeHOM 00JIacTIX CHeKTpa B 3aBUCHUMOCTU OT
KOOPJMHAIIMOHHOTO OKpy»keHus [11-12]. B To ke BpeMs HE CMOTpsi Ha BBICOKYIO
BOCTpPEOOBAHHOCTh COCAMHEHUMN [BYXBaJCHTHBIX JIAHTAHUIOB WX METOAbl CHUHTE3a
CYIIECTBEHHO  OrpaHUYEHbl TPAJIULUMOHHBIMM  METOAaMH, OCHOBaHHbIE Ha
JUIUTEJIBHOM BBICOKOTEMIIEPATYPHOM BOCCTAHOBJIEHUE JOPOTOCTOSAIIMX O€3BOJIHBIX
TPEXBAJICHTHBIX TaJOT€HUJIOB JIaHTaHUAOB BojopogaoM (800-1500 °C, 24 4) wumm
OKUCJIEHUE JIAHTAHUJOB TMOJ JEHCTBUEM arpeCCUBHBIX  BBICOKOTOKCHYHBIX
rajJloreHu7oB M ranoreHankaHoB [13]. B cBs3u ¢ 3TUM pa3paboTka HOBBIX
3¢ (HEeKTUBHBIX METOJOB CHHTE3a MOJIEKYJSIPHBIX KOMIUJIEKCOB JBYXBaJCHTHBIX
JJAaHTAHUJIOB OCTAETCA AKTYAJIbHOM 3a/1a4eil.

B mocnennue roapl HaMu OBLT TMPEUIONKEH aJIbTEPHATUBHBIN TMOIXO/,
OCHOBaHHbI HAa BOCCTAHOBJIEHUU [JOCTYINHBIX M  JEUIEBBIX COEAUHEHHM
TPEXBAJICHTHBIX nantanuaoBLn(111) AJFOMUHHI OpPraHUYECKUMU
coenuneHuIMU(AOC) B cpene ampoTOHHOTO PacTBOPUTENs TeTparuapodypana
(TTro) [12; 14-17].

B HameM uccneoBaHiM B Ka4€CTBE UCXOIHBIX COCTUHEHUN ObLTU MTPUMEHEHBI
HIECTUBOAHBIE KPUCTAILIOTUApaThl Tpuxjaopuaos danTanuaos LnCls-6H,O (Ln = Eu,
Yb, Sm)[14] u B-guketonatHsie koMmiuiekchl eBponus Euls-(H,O)x (L = Fod, acac,
thdm, ac, Kop; x = 0,1,6) [16; 17]. BaxHo OTMETUTb, YTO KPUCTAJLJIOTHUIPATHI
OrpaHu4eHHo pacTBopsrorcs B TI'® (= 2,5-10* M) u npu 3arpyske 102 M namu
Oobtn  mosydeHsl B3BecH LnCl3:6H,OB TI'®. Cnektpsl (poTONIOMUHECHEHINN
ucxoaHeix  kpuctautoruaparop  LnCl;-6H,O  comepkaT  y3kue  TOJIOCHI,
00yCIIOBJICHHBIE M3JTy4aTeIbHBIMU f-fiepexonamu BHOHAX Ln’*, B
IIPOTHUBOIIOJIOKHOCTh 3TOMY [-IHUKeTOHaTHbIE KoMIuIeKChl eBpomus Eul;-(H,O)
IPAKTUYECKA MTHOBEHHO PACTBOPSIOTCS B BOJ€ ¢ OOpa30BAHMEM CBETJIO-KEJTHIX
TOMOTEHHBIX pacTBOpPoB. CriekTp orontromunectennu (OJI)ucxoaHbIX COeTMHEHUN
coJiepKaT MaKCUMYyMbI, OOYCJIOBJICHHbIE H3TyudaTenbHbIMH f-fliepexomamu B HOHE
Ln*'m coBnanaroT ¢ M3BECTHBLIMH JIUTEPATYPHBIMU AaHHBIMU [ 18].

JloGaBka AOC (muu300y TUTATIOMUHU T TUAPU Bu,AlH,
Tpun3oO0yTUnaMMunni  'BuzAl, TpuoTunamoMunusEGAl,  TpEMeTHIATIOMUHUS
Mes;Al) x B3Becu kpuctamioruapara LnCl3-6H,O wnm k pactBopaM KOMILIEKCOB
Eul;:(H,O)x8 TI'® npuBoguT Kk OypHOMY BBIIEIEHHUIO Ta3000pa3HbIX MPOAYKTOB
BCJIECTBUE JEeruIpaTanuu — B3aMOJIENCTBUA MOJIEKY T AOC Ha
KpucTtayu3anuonnyto Boay coeauHenus Ln(IIT). OnHoBpemMeHHO ¢ aerujpartanuei
kpuctaimoruapara LnCl;-6H,O non neiictBuem AOC HauuHAET MpOTEKaTh MPOIIeCC
BoccTaHoBienust nona Ln(I1l) no nByxBanentHoro cocrosiuusaLn(1l).

VYcranoBieHo, 4yto mpoiecc nosHoro BocctaHoBieHuss Ln(III) mo Ln(II)
CYIIECTBEHHO 3aBUCHUT OT MPUPOJbl HOHA JIAHTAHUAA, TaK MPOLECC BOCCTAHOBJICHUS
nporekaeT B ciaydae Eu 7-20munyt (Tabmuma 1) u 120 MuHyT B ciiydae Sm, 49TO
OOyCIIOBIICHO  YBEJIIMYEHHEM  OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO  MOTEHIMANA
(p(Eu**/Eu?") = 0.35 B; ¢(Yb*'/Yb*) = 1.15 B;p(Sm*"/Sm?") = 1.55B [13]). Ha
npumepe kpucramioruapata EuCl;-6H,O ycranosneno Bnusaue npupoasl AOC Ha
IpoLIeCC BOCCTAHOBJICHHMSI TaK 3a MHUHHMMAJIbHOE BPEMSI pEaKIUsl MPOTEKaeT Mpu

238



npumenerrne BwAIH (7 MHMHYT), a MAakCHMalbHOE BpeMs BOCCTAHOBIICHHS
Habmonaercss B cucrteme ¢ Et3Al (60 munyTt). Chnextper ®PJI peakumoHHBIX
pPacTBOPOB, ITOJTyYE€HHBIX IIOCJIe B3aMMOJICHCTBUSA B3BECHU
kpuctaoruapatoBLnCl;-6H,O umn x pactBopam komruiekcoB Euls-(H,O)B TT'® ¢
ATIOMUHUMOPTaHUYECKUMH COSAMHEHUSAMH, MTPEICTABICHBI IIMPOKUMHU AU PYy3HBIMU
MaKCUMyMaMH, OOYCIOBJICHHBIMH UHTpakoH(purypamuonueiMu d-fliepexomamu B
voHax Ln’". Bpemena xu3Hu BO30YXIEHHOrO COCTOsHMs Ln’"* pacnomararorcs B
xapaktepHor mis moHoBLn(Il) manocekynmHoi obnactu. IlpoBeneHo u3MepeHHe
KBaHTOBBIX BbIX0JI0B DJI mist momydeHHblx coeauHennit Ln(Il). Tlomydenubie
DKCIIEPUMEHTAJIBHBIE  JaHHBIE O  CIIEKTPAJIbHO-SIPKOCTHBIX  XapaKTEPHUCTHKAX
KOMIIJIEKCOB JIBYXBAJICHTHBIX JIAHTAHUJIOB TIPE/ICTaBIICHbI B TabmuIe 1.

Tabmura 1.
CreKTpajibHO-SIPKOCTHbIE€ XaPAKTEPUCTUKH COeTMHEHNH
JABYXBAJIEHTHBIX JIJAHTAHUJI0B
AJTIOMUHUN KBanToBbBIii
Bpems Makcumym | Bpem
Coeaunenue - BBIX0/]]
BOCCTaHO | poTOIIOMUHE b
TPEXBAJIEHTHO | OPraHUuYecK doroaromMun
B-JIEHUS, C-IleHUUH, | JKMU3HH
ro JJAHTAHHUIA oe eC-IleHIUH,
MHH HM , HC o

coeIHHEeHHUE Yo
EuCls-6H,O ‘Bu,AlH 7 465 229 51
EuCls-6H,O BusAl 12 450 259 35
EuCls-6H,O Et;Al 60 451 156 24
EuCl;-6H,O Me;Al 12 454 135 21
YbCls-6H,O ‘Bu,AIH 60 400 4.3 0.5
SmCls-6H,O ‘Bu,AIH 120 760 9.6 0.5
Eu(Fod); H,O | Bu,AlH 15 565 316 29
Eu(acac); H,O | Bu,AIH 15 560 359 21
Eu(thdm); ‘Bu,AlH 17 550 308 19
Eu(ac);6H,O | Bu,AlH 15 565 337 28
Eu(Kop);: H,O | Bu,AlH 20 515 377 5

Takum  oOpa3zom, Hamu pa3paboTaH HOBbIM 3()(PEKTUBHBIA  METOA
OJIHOPEAKTOPHOTO CHUHTE3a COCJAMHEHUN JBYXBAJCHTHBIX JIAHTAHUJIOB B MSTKHUX
YCIOBUSIX C TIPUMEHEHHMEM B KadeCTBE HCXOJHBIX COCIUHEHUHN [ICIIEBBIX M
JIOCTYIIHBIX coeauHeHud TpexBaieHTHbIX JaHTaHuaoB LnCl;:6H,O (Ln = Eu, Yb,
Sm) u komriekcoB eBponus Eul;-(H,O)x (L = Fod, acac, thdm, ac, Kop; x =0,1,6), B
xauectBe BoccraHoBuTens - AOC (‘Bu,AlH, BusAl, Et;Al, Mes;Al) B cpene
arpoOTOHHOI'O pacTBOpPUTEIA TI'O. N3yuensl CIIEKTPAIBbHO-SIPKOCTHBIE
XapaKTepUCTUKU MOJy4eHHbIX KoMmiuiekcoB Ln(Il) u ycTaHOBIEHO, YTO HA MpPOIIECC
BOCCTAHOBJICHUSI BJIMSICT NPUPOJAa JaHTAHW[A, KOOPJAUHAIMOHHOTO OKPYKEHHUS H
AOC.
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YK 372.854
SKCINEPUMEHTHI 1O OPTAHUYECKOM XUMUU
IMPU MMOAI'OTOBKE K EI'D
Apmyxameoosa Inveupa Unboaposna, Kanouoam XuMuieckux HayK,

Yepuviwenko FOnus Huxonaesna, kanouoam xumudeckux Hayk,
@I'FOY BO bawxupcxuii I'AY, e. Y¢ha, Pecnybruxa bBawxopmocman

AHHOTauus. B craTtee ocBenieHa BAXXKHOCTh MPOBEACHUS 3KCIIEPUMEHTAIBHON
paboTHI IPU MPOBEACHUH YPOKOB OPTAaHUYECCKOW XUMUU W 3aHITHI MPU MOATOTOBKE K
EI'D.

KiroueBble ciioBa: opraHvyeckass XuUMHUs, SKCIEPUMEHT, JiabopaTtopHas
paboTa, mpakTU4YeCcKoe 3aHATHe, moarotoska k EI'3.

«Xumuu HUKOUM 00paA30M HAYUUMBCS HEBO3MONCHO, He BUOAB CaAMOLL
NPAKMUKY U He NPUHUMASCh 34 XUMUYECKUEe ONepayuny»
M.B. JIoMOHOCOB.

Opranuyeckass XuMUs — XUMHS O CBOWCTBAaX, NOJYYEHUU, MNPUMEHECHUU
OpraHUYECKUX BEIECTB U MarepuainoB. JlJIsl MOCIeIHUX MPOSBISETCS 3aBUCHMOCTD
UX XUMHYECKUX CBOMCTB OT KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa, a TAKXKE OT
cTpoeHHusT MOJIEKyn [3]. 3Has CTPOEHHE BEUIECTBA, MOXHO IMPEIINOJIOKUTH €€
XUMHUYECKUE CBOMCTBA U HA0OOPOT, M0 XMMUYECKUM CBOMCTBAM JIETKO OINPEIEIIHTD,
Kakue (PYHKIUMOHAJIBbHBIE TPYIIBI BXOAAT B COCTaB MOJEKYJbl, B 3TOM 3ajada
AKCIEPUMEHTA, MPOJAEMOHCTPUPOBATh HAa KOHKPETHBIX MpUMeEpax U (akTax 3TH
3aBUCHMOCTH, a TAK)K€ XapaKTep B3aUMHOI'O BIMSHHUS aTOMOB B MOJieKyJax. Kiaccel
OpPraHUYECKHUX COEIUHEHUH CBs3aHbl MEXAy COO0OH, CHOCOObI MOJIy4EeHHS OIHHUX
COCAMHEHUN SIBJISIOTCS XUMUYECKUMU CBOMCTBAMU JIPYTHX.

OKCIEPUMEHT CIIOCOOCTBYET:

- (OopMHPOBaHHUIO MO3HABATEIBHON IE€ATEIbHOCTH;

- Pa3BUTHIO MPAKTUYECKUX YMEHHUH, WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

- yYMEHHI paboTaTh B rpynie, JUCKYTUPOBATh U JI€JIaTh BHIBOJIbL;

- 0ojiee OCO3HAHHOMY YCBOEHHUIO M 3allOMUHAHUIO TEOPETHYECKOIO
Marepuarna.

JlaGopaTopHBIil SKCHEPUMEHT MOKET BBITIOJHATHCS JIEMOHCTPAIIMOHHO U
CaMOCTOSITENIbHO 00YYatOITUMHUCS.

PaccMoTpum Ha KOHKpPETHOM mpuMepe JabopaTopHO pabOThI, TOCTYITHOM IS
MIPOBEIECHUS B KYpCE OPraHMYE€CKON XUMUU « XUMUYECKHUE CBOMCTBA YIJIEBOJOBY.

Heobxonumoe obGopymoBaHue W peakTuBbl: 5 % pacTBOpP TIIOKO3bI (MOXKET
OBITH anTeUHbIN TIpenapar), 2 % pacTBop cyibdara Meau (MeaHoro kymopoca), 5 %
pacTBOp THUIAPOKCHIA HaTpus (LIENOYH), NPOOUPKHU, JepKaTelb s MPOOUPKH,
HITaTUB JJI TPOOUPOK, CIUPTOBKA WIIM TOpEKa.

B npoOupky momectuTh 1 M1 pactBopa IIHOKO3bI, OpuUiluTh 5 % pacTBOpa
II1€JIOYH, YTOOBI BBICOTA CIOSA KUIKOCTH cTaia 18-20 MM, mo6aButh 2 kamim 2 %
pactBopa CuSO,4. O6pa3zyetcs ocanok ruapokcuaa meau (II) (puc.la). BerpsaxHyTsb
coJiepKMMOe MPOOUPKH J10 pacTBopeHus ocajaka (puc.10). Harpers BepxHIOWO 4acTh
CUHETO PacTBOpa 0 KUIICHUS.
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B Harperoi 4acTu NOABUTCS OPaHKEBO-KENTOE OKPAILIMBAHUE, ITIEPEXOAIIEE B
KpacCHO€, BBINAIae€T 0CaJ0K KUPIHUYHO- KpacHOro 1BeTa (puc.1B).

[Ipu mpoBeAeHUH HTOTO HKCIEPUMEHTHI OO0ydYaroUMecs BCIOMHUHAIOT H
3aKpEIUISIOT MaTepuai Mo TeMaM: aJIbJIETU/Ibl, MHOTOATOMHbBIC CIIUPTHI U YTJIEBOJIBI,
KOTOPBIE SIBISIIOTCSE OM(YHKITMOHATBHBIMU COCAMHEHUAMHU. A TaK)Ke MpeIoJiarar,
YTO KaKW€ M3 CBOMCTB OYJyT XapakTepHBI ISl JAUCAaXapHJ0B U IOJUCAXapHIOB.
Takum 006pa3oM OMBIT HATJISTHO TTOKA3bIBAET XUMUUECKHE CBOMCTBA MOHOCAXapHIOB,
B3aMMOCBS3b MEXKY KJacCaMy OPraHUYECKUX COCAMHECHHUH, YMEHUE aHAJIU3UPOBAThH
Y JIeJIaTh BBIBOJIBI O CTPOCHUHU BEIIECTRBA.

DKCHEPUMEHT OYEHb BaXKEH IpU NoAroToBke K EI'D mo xumMuu, nmomoraeT npu
pCIICHUY 3aJaHuM:

- 11, 12, 13, 14, 15, (17,18,21, 28), 33, rae HyXHbI 3HaHUS O XUMHYECKHUX
CBOMCTBAaX M CTPOCHUU OPTraHUYECKUX COCIMHEHUM;

- 16, 33 reHeTu4ecKas CBA3b MEXIAY KJIACCAaMHU OPTaHUYECKUX COCAUHECHUN WIIN
TAaK HA3bIBAEMBIN «MBICIICHHBIN SKCIIEPUMEHT;

- 24 uaeHTUUKAIIS OPraHUYeCKuX COEAMHEHNH, pelienue
AKCIIEPUMEHTAIIBHBIX 33/1a4 HA PACTIO3HABAHUE OPTAHUYECKUX BEILIECTB.

OTMmedeHo, 4YTO B KJaccax, [JI€ MTPOBOIATCS OSKCIEPUMEHT PE3YJbTAThI
YCBOCHHS MaTepuasa o XMMUU U UHTEPEC K MpeaMeTy Bbiie [1].

B Hactosmee Bpemst B IIKOJax J1TabOpaTOpHbIE M IPAKTHUYECKHE PaOOTHI
(haKTHYEeCKU HE MPOBOISTCS WM e MPOBOISTCS TOJBKO B KJIACCaX C YIIIyOJICHHBIM
M3y4YeHUEM TIpeJAMeTa. YUUTeNs CChUIAIOTCS Ha CIO0XKHOCTh MPUOOpETEeHUs u
XpaHEHUs PEaKTUBOB B KaOWHETe XUMHH. ECiIM HET BO3MOXKHOCTH OPraHH30BaTh
nabopatopHble pabOTHl B KAOMHETE XUMUH, OIBITHl MOKHO MPOJEMOHCTPUPOBATH B
dbopmate PoTo-, BUIEO IKCIEPUMEHTA, WU KaK aJbTEPHATHUBHBIN METOJ - TPOBECTH
¢ ToMoIIIbI0 MG POBOIL TabopaTopun [2].

Cnucok numepamypul:

1. Tonosnep B.H. Xumuueckuil sKcnepumenm NpuKiaoHo20 Xapakmepa KAk Memoo
Q0CMUDICEHUsL NOTHOMbL  3HAHUL NO OP2AHUYECKOU Xumuu: asmopeghepam Ouc.
Kanouoama nedazozudeckux nHayk. -M.: 2015.

2. Kosnoeckas O.B., Jlebedes M.A. [{ugposvie nabopamopuu 6 npenooasanuu Xumuu u
ouonoeuu: onvim yenmpos « Touxa pocmay. -M.: Akademus ecmecmeennwix Hayk, 2024.

3. L{semkos JI.A. Dxcnepumenm 6 OpeaHu4ecKou Xumuu 6 cpeoHel wikone. -M.:
LUlxonvnas Ilpecca, 2000.
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YK 371.385.5
INPOEKT «lIOHBIE U3OBPETATEJIN»
Hxuna Quna @aamosua,
yuumens uzuku MBOY I'umnazus Ne 1 c. Bepxuespxeeso,
Hnuwesckuii paiion, Pecnyboiuka bawkopmocman

AHHOTaumMs. B 1maHHOM crathbe paccmaTpuBacTCs BaKHEWIIas 3ajada
COBPEMEHHOMW IIKOJIbI — Pa3BUTUE TBOPUECKOW HMHUIIMATUBBI YUAIIAXCS.
KioueBble ¢jIoBa: TEXHUYECKOE TBOPUECTBO, BHIOOD mpodeccuu

Axmyanvnocmo npoexma. OQHON U3 BAXXHEHIINX 33724 COBPEMEHHOM IIKOJIBI
ABJISIETCS  pa3BUTHE  TBOPYECKOM  MHUIMATUBBI M CaMOCTOATEIbHOCTH,
KOHCTPYKTOPCKHMX U PallMOHAJIM3aTOPCKUX HABBIKOB. B CBSI3M ¢ ATUM MNOBBIIIAETCS
POJIb TEXHUYECKOTO TBOpUECTBA B (POPMUPOBAHUU JIMUHOCTH, CIOCOOHOM B Oy MyIiem
K BBICOKOTIPOU3BOJUTEILHOMY TPYY.

BuexkiaccHast paboTa 1Mo TEXHUYECKOMY TBOPUYECTBY B COUETAHUU C yUEOHBIMU
3aHATUSIMU HAa YpOKax MOMOTaeT 00ydaroIuMcs MPUOOPECTH TIyOOKHE U MPOYHbIC
3HaHUSA B 00JIaCTH TEXHUUYECKUX HAYK, IICHHbIEC MPAKTUYECKUE YMEHHUS U HaBBIKU.
3aHUMAasICh TEXHUYECKHUM TBOPYECTBOM, OOydYalOIIMECs MOTYT MPaKTUYECKU
MPUMEHATh W HUCIOJB30BaTh 3HAHUS B PA3IMYHBIX OOJACTAX TEXHUKH, 4YTO B
OynymieM OOJITYUT UM CO3HATEIbHBIM BBIOOp TMpodeccu U TMOCIEayIoIIee
OBJIAJICHUE CIEINATBHOCTBIO.

Kpyxok — ocHoBHas (opMa oOpraHuzanui TEXHUYECKOIO0 TBOPUYECTBA
oOydJaronmxcsi BO BHEypOUHOE BpeMsi. B Kpyxkke 3aHUMAIOTCS JIETH, MPOSBISIONINE
MHTEPEC K TEXHUKE U CTPEMSIIUECS 3aHATHCS MPAKTUYECKOU NEATEIbHOCTBIO B 3TOM
oOracTu.

OO01mast xapakTepuCTHKa MTPOCKTa:

Tun npoexma.

JlonrocpouHblii (CPOK pean3aluu: CEeHTAOph — Maif), HUH(POPMAIMOHHBIMH,
MPaKTUKO-OPUEHTUPOBAHHBIMH.

Buo npoexma: UccnenoBarenbCKuii

Yyacmnuku npoexma: oOyvarouiuecs, poauTeNn

Dopmul 83aUMOOEUCMBUSL:

« C gerbMHM: HEMOCPEACTBEHHO  OOpa3oBaTeiibHas  JICSATEIbLHOCTB;
MPOAYKTUBHAS JCSATEILHOCTb.

* C poauTenssMH: KOHCYJIbTAIUU; OTKPBIThIE TTOKAa3bl HTOTOBBIX 3aHSTHH.

Obvem npoexma:

PaGota ocHOBBIBaeTCS Ha TOJAOBOM IUIAHUPOBAHUHM, YTO OTPaKaeTcs B
KOMIUIEKCHO-TEMAaTHYE€CKOM TUIAHUPOBAHUU COBMECTHOM JIESITEIbHOCTH MEAaroroB
netreil. Cpok peanus3anuu ¢ CEHTSIOpS MO Mai, 3aHATHS TJIAHUPYIOTCS O OJHOMY
pasy B Henemo. Ocoboe HampaBiieHHE B paboOTe€ Kpy>KKa — 3TO TMOUCKA HOBBIX
KOHCTPYKTOPCKUX PEIICHU, HaNpaBJICHHBIX Ha CO3JaHUE COBEPIIEHHO HOBBIX
npuOOpOB, Kak, Hampumep, MpUOOp, TEMOHCTPUPYIOUIUN SBJICHUE HEBECOMOCTH,
co3zlanue poOO0Ta, UCTOJIb3YEMOTO B CEJILCKOM XO03siicTBe. Hapsmy ¢ u3rorosieHuem
npuOOpoB B pabOTe Kpy)KKa HMMEJIO MECTO U TMOCTpOMKa MOJejed HaCTOSIINX
TEXHUYECKUX YyCTPOUCTB. KpYKKOBIBI MOCTPOMJIM COOCTBEHHYH) MOJENb C
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UCIIOJIb30BAHUEM  QIBTCPHATUBHBIX MCTOYHUKOB JJIEKTPOIHEPIHil: COJHEYHOU
Oarapen u BerporeHeparopa. Jns ¢usmueckoro kabuHera ObUTa TOCTpPOEHA
HeOoJbIasi ycTaHoBKa. KpyXKKOBLBI TakKe H3rOTaBIMBAIOT MOJEIH HPUOOPOB,
(¢u3nYeCKuX YCTPOHCTB, KOTOpPbIE MOTYT OBITh 3aTe€M HCIHOJIB30BaHBbI IS
JEMOHCTPAllUd TPUHLMUIIOB JIEHCTBUS (uU3MYECKOM ycTaHoBkH. Tak, Obuia
M3TOTOBJICHA MOJIEJbh C YyYallUMUCA HePTeKadyadku. boibloe 3HaUeHHE HMEET
COBPEMEHHOCTh TEMATHKM KpyXKa. 3BECTHO, KaKk HHTEPECYIOT OOYyYaArOIMIMXCSA
BOIIPOCHl ABTOMATHKH, TOJYNPOBOAHUKOB, PpaKeTHOW TexHUKH. Ha 3aHATHH
oOyJaromuMucs ObuM coOpaHbl Moaenu camonera «Sk-3», «3D npunTep», «YMHas
Termnmay, «YMHbeIl aom». Takke paboraeM 1o HarpaBieHUio «VcKyccTBEeHHBIN
UHTEIUICKT).

L]eny. Coznanune 01aronpusTHBIX YCIOBHHA MO MPHUBJICUEHUIO O0yUYarOIUXCcs B
N300peTaTeNbCKyl0, HMHHOBALMOHHYIO, IPEANPUHUMATENIBCKYIO  JESTEIbHOCTb,
(dopMHpysl yCTOMUYMBBIE CBA3M MEXIy | MMHa3uel, ONBITHBIMM WHHOBAaTOPAMH M

HM300peTaTeIsIMHU.

3aoauu.

1. BpIsIBUTH TanaHTIMBBIX, TBOPUYECKH OJAPEHHBIX JETEH, MPOSBIISIOIINX
MHTEPEC K HAYYHO-HUCCIIEI0BATEIBCKOM EITEIbHOCTH B [ MIMHA3MM.

2. [IpoBectn HAay4YHO-TEXHUYECKHUE KOH(EepEeHII1H, CEMUHADBI,

HalpaBJ€HHblE  HAa  0oO0yueHuMe  OOydYaroluXcsi  HaBbIKAM  TBOPYECKOTO,
N300pETaTEeNbCKOIO MBILIUICHHUS.

3. Opranu3oBaTh BCTPEUH C MacTepaMu pailoHa pa3HbIX MPoQeccuil.

4. [Toka3aTh MIKOJBHUKAM OpPraHU3alMI0 MPOU3BOJICTBA HA MPEANPUITUSIX
Nnumeckoro paroHa.

3. YrnybneHue W paclidpeHHe 3HAHUM, 3HAKOMCTBO C aKTYaJIbHBIMH
BOIIpOCAMHU M HOBOCTSIMM B HayKe M TEXHUKE, OBJIAJCHUE HABBIKAMHU
KOHCTPYHUPOBAHUSI.

6. [TonynsipuzrpoBath M300pETATEILCTBO UM HACTABHUYECKOE JBIKCHUE

JIETCKOTO TBOPYECTBA.

Cmpame2usi 00CmudiceHust yeu

OcHOBHasI cTpaTerusi MOCTMOKCHHS IIEW — TOJTAITHOE W CUCTEMATHYCCKOE
BBITIOJTHCHUE HAMCUCHHBIX 3aJ1ad, MyTeM TMPOBEICHUS MPAKTUUYCCKUX TPEHUHTOB U
MacTep-KJIaccoB;

DTanbl MPOEKTA:

1. Tloocomosumenvuwiii >man:

- CO3/IaHHE TEXHHYECKON Oa3bl IS JIETCKOTO JKCICPUMEHTHPOBAHMS
(oGopynoBaHue, MPUPOIHBIE MAaTEPHUAIIBI);

-  JIHMArHOCTHKA;

- OoIpejeseHue IeJIeH U 3a7a4 MPOoeKTa.

2. Peanm3zanus npoekra:

1) meopemuyeckas —4Yacmy: COCTABIIEHHWE TEPCIEKTUBHOTO  IUIAHA,
pa3paboTKa KOHCIIEKTOB
2) NPAKMUYECKAasl 4acmob.

- IIO3HABATCJIBbHBIC 3aHATUI C DIJIEMCHTAMU BKCHepI/IMCHTI/IpOBaHI/IHZ qCpTC)KI/I,
KOHCTpYKTI/IBHaH JACATCIIBHOCTD,
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- CBA3b C IPYTUMHU BUJAMHU JIECSATEIBHOCTHU: MIO3HABATENBHO-UCCIEN0BATENBCKAS
(OTIBITBI), KOMMYHUKAaTUBHAS (O€Ce/bl, YTEHUE TEXHUUECKOU JTUTEPATYPHI).

3. 3aKIIOYUTENbHBIN JTal:

- IMarHOCTHKA (pe3yJIbTaTUBHO-CPABHUTEIbHBIN aHATU3).

Oxunaemble pe3ybTaThl:

- Bricokuii ypoBEeHb IO3HABATENbHOW AKTHMBHOCTH Yy OOy4YarOIIMXCA,
YCBOEHHE OCHOB ILIEJIOCTHOTO BUAECHUS OKPYXKAOIIETO MUPA;

- [IposiBneHue MO3HABATEIBLHOTO HMHTEpEca K 3aHATHIM, YriayOieHue
3HaHUU, KOHCTPYKTOPCKUX YMEHUH, HABBIKOB

- [TononHeHne Hay4YHO-METOAMYECKOW 0a3bl Pu3nyueckoro kaOWHETa MO
JAHHOMY METOZY MCCIIEI0BaHUSI.

- VYyacTue B pa3IMUHbIX KOHKYpPCaXx, 3alI1uTa IPOEKTOB.
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