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DOPMA Ne 4 x pasaeny 4 Tlepeuneii KpETEPHEB M NoKa3ateneii JUIA OUEHKH PO(ECCHOHATBHOM JIeATENLHOCTH nelarornaeckux pabotarkos OO Kpacio-
JAPCKOTO Kpas, aTTECTYEMBIX B [IEJISIX YCTAHOBIEHHS KBATH()UKAIIHOHHOM TIEPBOH KATErOPHH N0 IOJKHOCTH «YUHTENL)
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Damunus, HMs, OTYECTBO arTecTyeMoro: Jlarauepa Mapus AsekcaHIpoBHa
Mecro paboTsr: MyEHIHnANBEHOE GromKeTHOE 061Ie06pa3oBaTeNbHOe YupeKkaeHue cpeaHsas obmeobpasopaTenshas mkona Ne 1 uMenu
A.B. CyBopoBa, y4HTesIb MATEMATHKH

1. Pe3yibTaThl y4acTHS NeJarornyeckoro paGoTHHKa B pazpaboTke NporpaMMHO-METOAHYECKOr0 CONPOBOKIeHHs 00pa3oBa-
TeJbHOro npouecca (n. 4.1)

VpoBeHb peueH3un (MyHUIIUTIATBHEIH, pe-
THOHAIbHEIN), HAHMEHOBaHHE OpraHu3a-
Craryc yyactus HaumenoBanue [IMH, BLIAABIICH PELEH3HIO Ha IPOrpam-
B paszpaboTke (Tema) mpoaykTa MHO-METOJMYECKHI MaTepHua,
asrop pernensuy (P.1.0. penensenra),
JlaTa MoMyueHHs pENeH3HA
2021-2022 ITporpamMma BHEYPOUHOH aBTOp «Bompockl MaTeMaTHKK» | MyHHUMTIANEHBIA peleH3eHT-1HPEKTOD
JeATEIbHOCTH MBY «11PO» E3y6osa FO.B.

By nporpaMMHO-METOJHYECKOTO
YuebOHbIM roa Marepuala, CO3JaHHOro Ieaaro-
oM




Peuensus
Ha pabouyio nporpaMMmy BHEYPOUHOM AesTebHOCTH
«Bornpockl MaTeMaTHKMY yuuTelNIs MaTEMATHKH
MbOY COL Nel umenn A.B. Cysoposa MO Vers-JlaGuuckuii paiton
Jlarauesoii Mapuu AnekcanpoBHsl

[lporpamma  BHeypounoii  festesibHOCTH «Bonpocsl  mMaTemartuku»
Jlarauesoii M.A. oTtpaxaer KoHkpeTHBiii KpyT aKkTyajlbHbIX BONpPOCOB 0Opa3oBamnmus,
COCTaBieHa ¢  yuy€ToM JIOTMKM oOpa3oBaTelbHBIX oOnacTeil, JUAAKTHYECKHX
NMPUHLKIOB OOYYeHWs M BO3PacTHBIX OCOGEHHOCTEH aereil Cpe/IHero IMKOILHOro
BO3pacTa.

Kype usyuenns 1anHoi aBTopckoit mporpaMMbl paccuHTaH Ha yHaIMXes 6-X
Knaccos. JlaHHas nporpamMma cocTaBNeHa B COOTBETCTBHM C TpeboBaHUSIMH
(dejiepanbHOro rocy1apeTBEHHONO 06Pa30BATENBHOTO CTaH/JapTa HayajlbHOro obulero
obpasosanusi, ¢ yd4eroM  oBGPa30BATENHHONO npouecca  WIKOJNBIL,  MOXKeT
PEATH30BLIBATLECS B paMKaX pasjena yuyebHoro nnana «BHeypodHas JesTelbHOCTLY
1o Hanpasnennio «O6IeKynbTypHOEY.

[Tporpamma anms ywammxcs 6-x KIaccoB paccydTana Ha 34 waca B ToOj.
[lepuomynocTs 3anHsaTHI — | Yac B HepeImo.

Yepes peaJin3alHio NPOrpaMMbl «Bonpock! MaTeMaTHKH»
OCYUIECTBIISICTCS €AMHCTBO YPOYHOH M BHEYPOYHOM JedTesbHOCTH. Peanusaiius
MAHHOMH MPOrpaMMbl MO3BOJISET YYaUIMMCS O3HAKOMHUTBCS CO MHOTMMH HHTEPECHBIMH
BOTPOCAMH MaTEMATHKH, BBIXO/SLUHMH 33 PAMKH IIKOJNBLHOM IPOrpamMMBbl, pacilupUTh
LIeJIOCTHOR MPE/ICTaBIEHKE 0 NpodieMe IaHHON HayKH.

Crpyktypa nporpamMMmbl oTBeyaeT TpeGOBaHMAM, NpEXbSBISEMbIM K
COCTABJIEHHIO ABTOPCKHMX MPOrpaMM BHEYPOYHOM AEATEIbHOCTH.

OTiM4nTeNnbHOH 0COOEHHOCTBIO JAHHOM MPOrpaMMBl SIBNSETCS TO, YTO OHA
Npe/lycMaTpHBaeT yriyG/ieHre 3HAHUH y4aluXcs, NOJIy4aeMbIX UMHU TIPU H3yHeHUH
OCHOBHOTO  Kypca, pasBHTHE [O3HABATEJBHOIO  MHTEpECA K  MpeaMery,
M0003HaTeIbHOCTH, CMEKAJIKH, PpaclMpeHHe Kpyrosopa.  Bkmouaer Gombiioe
KOJIMYECTBO 3ajiaY, /UIsl peleHusi KOTOPBIX HCIONB3YIOTCS apu(METHUECKHE CIIOCOOBI
peleHus, YTO [MO3BOJSET YUMTh Y4YAUIMXCS JIOPHYECKH MBICIHTh, pPacCyX/aTh,
pa3BHBath peub. 3aHATHS MOCTPOCHBI TaK, YTOObI OBITH JUIsl yHalUXCsl MHTEPECHBIMH,
YBJIEKaTeIbHBIMU U 3aHUMATEIbHBIMH.

[Iporpamma BHeypouHO# aesitenbHOCTH «Bompockl MaremaTku» yuuTens
martematiku JlaraueBo M.A. cooTBeTCTByeT TpeGOBaHMAM M  MOKET ObITh
PeKoMeH/I0BaHa K MPaKTHYeCKOMY NPUVEHEHHIQ BO BHEYPOUHOIl JA€STeNbHOCTH IS
fieTeii CpeIHero MKOMLHOTO BO3PAGFa: e i i o0
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3am. aupexropa MBY «LlenTp pa3zsuths /) /
obpazoBanus» MO Yerb-Jlabunckwuii paiion (/C & C. B. CeBactbsinoBa
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8 8 CMH, pa3mewierine MaTepnaios B cerd Hurep-
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Mapmpy THBIH JHCT JMCTAHIHA-
OHHOTO YPOKa [10 MaTEMaTHKE
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ABTOD

Het (n. 4.1)
Bun onyGmkosansoro Cratyc i
:gggﬁwww“”hw:nonxono 2 “N%MM MMM» m:;.w:owm_:v“ﬁ“qmz& B VpoBeHp MyGIMKaLMH, HA3BAHHE H3AAHAA, ﬂon\ﬁ
Cratbs aBTOp «MopemmpoBanue B npotiecce | COOpHAK crateii «CoBpeMeHHbie 06pazoBaTeb-
06ydeHHs MaTEeMATHKH) Hble TEXHOJIOTHH: ONBIT ¥ MEPCIEKTHEL Pealn3a- ,
- waE», 2019 T.
Cratba aBTop «ITpoGieMBI IOJITOTOBKH H Ccpuika:

NepenoroTOBKY yIuTeNCH Ma- https://fond2 1 veka.nw/publication/11/27/190158/ |
TEMATHKH B COBPEMEHHBIX Bcepoccuiickoe CeTeBoe H3/laHHe «®onn 21 7
YCIIOBHSX) pekay, 20.05.2020r s
Paspa6oTka BHEYpOUHO#H Jies- aBTop «Bonmpockl MATEMaTHKH) Cesuika: hitps://multiurok.ru/files/razrabotka- ~

TenbHOCTH 5, 8 Kiace 1o Mate- vneurochnoi-deiatelnosti-5-8-klass-po-m.html

MaTHKE O6meobpa3zoBare/ b b CAHT LIS yauTeneH,

2020r.
TpesenTanus aBTOP PaspaboTka K BHEYPOUHOH J1e- Ceputka: https:/multiurok.ru/ files/razrabotka-k-
arensHocTH «[Tndaropeickas vneurochnoi-deiatelnosti-pifagoreiska.html
KOJIay» O6meobpa3oBaTe/bHbIA CaHT 1% yauTeneH,
2020r.
O606maromui ypox 1o reo- aBTOP «[Lnomau MIOCKKX GUTyp» CcpliKa:
METpHH https://multiurok.rw/files/obobshchaiushchii-urok-
o-seometrii-ploshchadi-plo.html

06meobpasoBaTebHbIH CAHT I y4HTENEH,
2020r.

«Haxox1eHne J9acTH LEenoro 1
[1E10r0 TIO €ro YacTH»

Ccpuika: htt <-//multiurok.ru/files/marshrutn i-
list-distantsionnogo-uroka- o-matemati.htm!
O6eo6pasoBaTebHbIi CaiT 1A yuuTesei,

2020r.




[®own 06pasosatensHo U HayyHolt [lestensHocTy 21 Bexal

ACEPOCLINEADE CETEROE WARARME A1R NERATTINOR W YSAUIMXER OBFAI0BATENLKEX YYPEXIERHA

(W), POHIZIBEKD

JIETEBOTBO.

Kpacnonaﬁémﬁ KpaiA, r. Mﬂaﬁuncx
Narauyesa Mapus AnexcaxHapoBHa
onybanKoBas/a aBTOPCKYIO CTaTbio
B ceTeBoM uapnanuu "OOHM 21 BEKA"

«po6n1eMbl MOATOTOBKM W NEPENOAroTOBKN
yyuTENeit MaTeMaTuki B COBPEMEHHBIX YCIOBMSX»

Marepuan HaxopuTCs B OTKPLITOM AOCTYNE NO 3APECY:
https://fond21veka.ru/publication/11/27/190158/

Cepus C Ne190158 20 mas 2020r.

[nashbi pegaktop CMU-u3ng/hs
<®OH/ 21 BEKA»

M.P.l'mnbmues

fond21veka.ru

Caaerancinn 0 DerucThaum
A0l 3n e OCT7 42058 20 2aryema 20151




QI MmynsTUYpPOK

JIMuensun ua ocyuecTenenne oGpasosarensioi aenteabnocTH Ne 5251 oy 25.08,2017 r.

CBupeTenbCcTBO

MUF1461592

HACTOAWMWM YOOCTOBEPAETCS, UTO ABTOP

Jlarauesa Mapua AnekcaHapoBHa

Yuuteno mateMaTuku

MEOQOY COLL Ne 1 um A.B. Cysoposa

ONYB/INKOBAJI(-A) CBOW MATEPHAN
PaspaboTka BHeypouHoi peatenbHocTi 5, B knacc no maremaruke

ALPEC NYBAUKALWK:
https://multiurok.ru/files/razrabotka-
vneurochnoi-deiatelnosti-5-8-klass-po-
m.html

20.05.2020

HOupekTop
H. B. Mopo3oea
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My/IbTUYPOK

Nuuerans wa ocymecTeneHme oﬁpaaonalonwm‘i neatensHocTH Ne

5251 or 25.08.2017 r.

CeupgetenbCTBO

MUF1461551

HACTOAWMM YAOCTOBEPAETCS, UTO ABTOP

Jlarauepa Mapus AnekcaHapoBHa

Yuyutenb MaTeMaTUKu
MBOY COLU Ne 1 um A.B. Cysoposa

ONYBNUKOBAJ(-A) CBOW MATEPUAN
Pa3paboTka K BHEYPOUHOM AeSTENbHOCTH "Mudaropeiickas wkona”

ALPEC NYBAUKAUUK: 20.05.2020
https://multiurok.ru/files/razrabotka-k- OupekTop
vneurochnoi-deiatelnosti-pifagoreiska.html H. B. Mopososa
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MYNETUYPOK

CBUmeTejanLCTBO

HACTOSAWMM YOOCTOBEPAETCSH, UTO ABTOP

JlaraueBa Mapus AnexcaHApOBHa

Yuntenb MmateMaTuku
MBOY COLL N2 1um A.B. Cyopoea

OMYBNNKOBAJ(-A) CBOW MATEPUAT
O606LLalWMN YPOK No reoMeTpun "Mnowanm niockux puryp”

AQPEC NYBIUKALUWW:
https://multiurok.ru/files/obobshchaiushchii-
urok-po-geometrii-ploshchadi-plo.htm
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OupexkTop
H. B. Mopo3oea

NIneH3mna Ha ocywecTBNeHne obpa3osaTenbHon
geatensHocTu N 5251 ot 25.08.2017 1.
21.05.2020

MUF1463006
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HACTOALWMM YAOCTOBEPAETCS, YUTO ABTOP
JlaraueBa Mapmus AnexkcaHpoBHa |

Yyutens MaTemMaTmnku \
MBOY COLL Ne 1um A.B. Cysoposa
ONYBNMKOBAN(-A) CBO MATEPUAN

Oro ypoka no MatemMaTuke 5 knacca no TeMe
Lenoro n uenoro no ero YacTtu»

MapLwpyTHbI nucT ANCTaHUMOHH «HaxoxneHue yactu

ALPEC MYBINKALUN:

:zvmn\\.ﬂ:::ES_A.E\_ﬂ___mm\Bma:ES.S-_E- JMUeH3NS Ha oCyLLeCTRNEHIME 06Pa30BaTeNbHO
Q.mﬁm:Hm_o::ooo-cﬂOxm-uo-am_ntm:.ZB_ ReftensHocTi Ne 5251 o1 2508 2017

e

20.05.2020
MUF1461554

[vpekTop
H. B. Mopo3oga
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3. PesyabTaThl yuacTHs negarornyeckoro paGoTHaka B npodeccHOHANLHBIX KOHKYpcax (n. 4.2)

BaTE/IbHEIH HHTEPHET-IPO-
EKT»

U ydammuxcs o6pazoBa-
TENbHBIX YUPEKIEHUH

ITonmoe nHaumenosanue Rexsasmns npu-
Ilonnoe nanmenopanne ka3a o6 urorax
Jara npoBeenns | KOHKYpPCHOro MeponpHs- S 1 YpoBeHb WapaiL - Pesynerat | mpoBeneHus KoH-
JIMBITEH KOHKYPCHOE CTHSA ,
THS T KYPCHOTO MEpo- |
TIPHATHS
23.04.2022 Beepoccuticinit konkype | Beepoccuiickuii uentp | B cetn muTepuer | On-naitn ITo6emutens | Ilpuxaz Ne H-83
JUTA TIEaroroB, HOMUHA- NPOBEJICHUA U paspa- ot 23.04.2021r.
uns «Metonmyeckas pa3- | GOTKH MHTEPAKTHBHO-
paboTka» obpazoBatenbHbIX
MEPONIPHATHIA
02.03.2020- Beepoccuiickuit nenarorn- | Beepoccuiickoe ceteoe | B cet untepuer | On-naiin IMpusep [Tpukaz Ne 42 P
26.06.2020 4YeCcKHH KOHKypc «Moe M3/IaHKE N4 Ne1aroros ot 30.06.2020r. |
JydITee MEPONPHITHE) H ydamuxcs obpa3opa- 7
TEJIBHBIX YUPEKJICHUH ,
11.05.2020 - ' Beepoccniickuii nenarorn- | Beepoccuiickoe cetesoe | B cetn mHteprer | OH-naiin Ipuzep [lpukaz Ne 43P |
27.06.2020 YyecKu# KoHKype «O6pa3o- | M3aaHue JUIs eJaroron ot 31.08.2020r. |
_




CauperensCTeo 0 perwctpawgss CMI 3a Ne OCT7-36380 or 22 wom 2015 ropa

PO 2 B

(Vo ODpasouszTzienl i ray-oi Daranznocm 21 gz

avolng = CotEsiei= A LE NN ST Tel: s BT e L g
SLUEPULTANGAOZ CEIZHOZ S IZ I NZIATOTO A AUl OZPAS0L. 2 il fiFsa sl

(HILIOM

HOBKIATEIR

N eremeny

BCEPOCCUWUCKNI KOHKYPC

«/IYYLUWA NEPCOHANBHBIA CAWT NEQATOTA — 2020»

yuuTeNb MaTeMaTUKK
MBOY COLL Ne 1 um. A.B. Cysoposa

Jlarayuesa Mapusa AnekcaHapoBHa
3A OBPASOBATE/IbHbIA UHTEPHET-NPOEKT:

MepcoHanbHLIA CaiT yaUTENs MaTeMaTuky:
(https://multiurok.ru/id76488327/)

Marepuan HaxopuTcsl B OTKPLITOM AOCTYNE N0 aApecy:
https://fond21veka.ru/publication/11/27/190629/

Cepna C Ne190629 21 mas 2020r.

ka3 Ne43 P o7 31.08.2020 .
n EMTEnh KOHKYPCHOH KOMMCCHI
Beayupit arcnepr CMU-uananus «DOHA2 1BEKAs

www.fond21veka.ru

JHATE NOSE MR KOHKYDCE:
¢ 110520 n0 27.08 20




Q}/ POHA 21 BEKA

(®ona ObpasosarensHon u Hayynoi fleatensHoctu 21 sekaj
BCEPOCCHACKOE CETEBOE M3JIAHME JINR NERATOT0B M YYAUBAXCA OEPASOBATENBHLX YMPEXAEHHA

JIAILIOM
MOBEMTENSA
Il crenenn
Il BQEPOCCMFICKMIW NEJArOrMYECKMA KOHKYPC

«MOE JTYYLLEE MEPOMPUATUE»

Harpaxgaercs

yunuteno matematvkn MBOY COLL Ne 1 um. A.B. CysopoBa
KpacHopapckui kpaid, r. Ycte-Jlabunck

JlarayueBa Mapus AnekcaHgpoBHa

3A ABTOPCKWUI MATEPUAN:

«ﬂpoﬁneMu NOArOTOBKW U NEPenoaroToBKn
yuuTENeiA MaTeMaTUKK B COBPEMEHHbIX YCIOBUAX»

Matepuan HaxoauTCs B OTKPLITOM AOCTYNE NO PECY:
https://fond21veka.ru/publication/11/27/190158/
Cepus C N2190158 20 mas 2020r.

Mpwkaa Ne 42 P or 30.06.2020 r,
MPEJCEDATENb KOHKYPCHOA KOMUCCHM: B e
Benyui axcnepr CMW-naganan «OOH/21BEKA 2\2V/ =fI.I.Tunbmuesa
¢ 02.03.2020 no 26.06.2020
www.fond2 1veka.ru
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BCEPOCCHIACKHI LIBHTD NPosanekus i paspaboTki V7
VHTEPAKTMBHO-OBPASOBATENbHEL MBPONPHATA 2/

HOMMHALWA:
Meronuueckas pa3paborka 27

Ha3BaHWE MaTepuala: 27
MeTonuueckas paspaboTka ypoka ans 5 Y
Kiacca no eme "OBLIKHOBEHHEIE ApoGK” 2/

OC 77-80473

N
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s SN SNGE




3. Pe3yabTaThl NOBBIMIEHHS KBAAHQHKALKK N0 NPodHII0 (HANPaBIEHHIO) AeATeLHOCTH NeJarornyeckoro padornuka (n. 4.3)

Konuuecteo
Cpok noBbllneRus KBaTHGHKaIHH HacoB
(KypChI), TIONTyYeH s NOCIEBY30BCKOTO [TonHoe HauMeHOBaHKE Tewma (Hanpasiienue (m1st KypcoB i e
P 7P MOJATBEPAAAIOUIAX PE3YITh-
00pasoBanys (MaruCTpaTypa. BIOPOE | OPraHH3alliH, IPOBO/MEIIEH 06y~ | MOBEIIEHHA KBATH(HUKALKH, | [OBbIICHHS duxa- |
BhICIIee 06Pa3OBANHE, MEPENOArOTOBKA, Yenue NePeno/IroTOBKH) KpamMmKai | :omEEa:xM xwwwﬂé A"
aciiMpaHTypa, JOKTOPaHTypa) | NEepenojro- L 7
TOBKH) |
Hions, 2021 roa ABTOHOMHAas HEKOMMEpUecKast «MeTo/] NPOEKTOB B JIed- 72 Y ocToBepeHHE O TOBbILIE-
OpraHH3auys JIONOJHUTENLHOIO | TENbHOCTH YYHTEINA MaTe- Hun kBanudurammy Ne 20-
obpazopanus "MHHOBAMOHHEIH MaTHKH{ B COOTBETCTBHH C 21-499 PK 3101016975 ot
HEHTD NOBBIICHUS KBaTHHKA- Orocx» 06.07.2021 rogna,
MK H NepenoAroToBku «Moi r.ITerposaBoack
YHHBEPCHTET»
Urons-utoms 2021 rox ABTOHOMHaA HekoMMepueckas | «CoBpeMeHHBIH yPOK MaTe- 72 Y nocToBepeHHE 0 NOBLILIE-
OpraHu3aliis JOMOJHUTEIHOIO | MAaTHKH B COOTBETCTBHH C HuH KBamHdukannu Ne 19-
obpasoBanus "MuHoBauuoHHEN | TpeboBanusmu GI'OC OO0 103-3085 PK 3101016968
LEHTP MOBBINCHAS KBUIH(HKa- u COO» ot 06.07.2021 ropa,
MM W TIEpenoAroToBkA «Moi r.[lerpo3aBojick
YHHBEPCHTET) .
Hions, 2022 rox I'ocynapcTBeHHOE GIO/DKETHOE «Peanu3anus TpeboBanui 36 VY 10CTOBEpEHHE O MOBBILIE-
obpasoBarenbHoe yupexaenne | obxonennsx @I'OC HOO, HHH KBatdhHKauuH Ne
JononHATeNnbHOrO npoteccro- | PI'OC OO0 B pabote yuu- 19564/22 ot 09.08.2022
HaIBHOTO 06pa3oBanus «MHCTH- Temns» roza, r.Kpacnoznap
TYT pa3BUTHA 00paz0BaHUs)
KpachHopapckoro kpast iy,
y. N

>

-
A
"

Jlata zanonnedus:  « 20 » anpens 2023r

JlocToBepHOCTH MHGOPMAIAH O pe3yIbTaTax paboThl ATTECTYEMOr0 NOATBEPIK/IAIO: - M g
Jlupextop MBOY COIII Ne 1 umenn A.B. CyBoposa v A.H! Jlocs
OrgercTeenHsrii 3a artectanuio 8 MBOY COII Ne 1 w.m, Kononkuna

ATTECTyeMBIH nejarornyeckuii paboTHUK N §> JlaraueBa




MHUHHUCTEPCTBO OBPA3OBAHMSA, HAYKH M MOAOAEKHOM MOAUTHKH
KPACHOZAPCKOI'O KPAS

Tocyaapemsennoe GioaeTHoe ofipasoBaTeABHOE yupessenie
AOTIOAHUTEABHOTO NPOPECCHONAABHOTO 0GpasoBalHs

«HMucrnryr passumin o6pasonanmi» Kpacnogaperoro kpan
(TBOY MPO Kpacnonapcxoro kpast)

YAOCTOBEPEHHUE

O TIOBBILIEHWH KBAAW®HUKALIMH

231500004516

19564 /22

Hacrosiee yrocrosepenne cBHACTEABCTBYET OTOM, MTO
Jlarauesa Mapus Anekcan/ipoBHa

(pastmon, wen oTverTeo)

2022, 1. nox....09.» ...Hi0n%........2022. 1.

o Teme: - «Peanuzanma Tpebosannit obuasIesHLX PIOC HOO,

(mamerianmme DROGATM, TEMM. DROTRAMMIG

3a spems obyuenns caar(a) 3a4eTsl ¥ BRIAMEHDI IO OCHOBHBIM THCUMIAMHAM
nporpaMmbt:

Haumenonanne Obvem Ougewxa

Hopuarueioe 1 meToanyeckoe obec
L.MEEE:EEMMW 000 13 yacop | 3aureno
Breapenne oGuornenisx @ OC HOO, ®IOC 000 22 wica ——
LB UDCAMCTHOM QOYUCHIMN yr1e

Hrorosas arrecraumg 1 yac

3AYTCHO |

Ilpowea(a) crazuposky B (1a) .........




ASTOHOMHER HEXOMMEPMECKR ODraHMsaLMA
RONONHHTENSHOM NPOPECCHOHANEHOM 06)a308aHIN
«Mhosaumomsi 05paloBaTRNLHLA yewTp 3: Nshwx zu é z\ ﬁ
I NOBLAUSHIA KEANMDUELMM W NEPENOIITTORIM ° avh §§ a Nﬁ n ==

«Moi ynwsepcuters

JIL \ \33\3\ \\Q«\\m

Hacmosuee ydocmosepenue nodmsepsxdaem, umo

Nazavesa Mapus Arexcandposna

ycnewno npoura /

Kypc nosvluenus Kgaruguxayuu «Cospemennolii ypox mamemamuxy
8 coomeemcmesuu ¢ mpebosanusmu PTOC 000 u COO»

obveamom 72 waca

6 pamax donornumersroil npogeccuonarbnoii obpasosamersnoii npozparaot /
«Dippexmuenasn nedazozunecKas desmebHocmy 8 yerosusx nosvix PTOC»

Dama svtdauu: 06 utors 2021 200a, 2. Jemposasodcx, 2
Pezucmpayuonnviii nomep: 19-103-3085 P
PK 3101016968 A /i
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«1C: MatemaTH9ecKnit KOHCTPYKTOP) — HHTEPAKTHBHAA TBOPUCCKas KOMIBIOTEpHAA
Cpena MHDOBOFO KJIACCH, MPEAHASHAYERRAN U1 IOJCPAKH WKOILHOTO Kypea MarcMari-
xi1.TIpOrpaMMa MOBONIACT CO3/(ABATE HHTCPAKTHBHEIC MOZC/H, OOBC/MEAIOHAC KOHCIPYH-
POBAKHe, IMHAMAYCCKOE BAPLHPOBAHNC, IKCTICPHMCHT,  MOKeT GBITh HCHONG30BANA HA
BCCX ITANAX MATCMATH{CCKOIO 00pa3oBants.

BO3MOKEOCTH NporpamMbl «JKuBas TEOMCTPHS TOIBOMAIOT YHHTEMO NPOBOAHTE
3AHATHS, HIUTIOCTPHPYS CBOM OOBACHEHHS QQCKTHBHEIMU ¥ TOTHEIMH HCPTEXAMH, Opra-
HH30BAIBATH HCCICAOBATE/ILCKYIO paboTy, HCIIONB3OBATH NPOrPAMMY HC TOJIBKO MpH HIYHe-
unn kypea «JLmasuMeTpRs», Ho B «Crepeometpusy. Taixe QyRKIHOBAIEHEIC BO3MOKHO=
ot «JKuBoil reoMETPRE» NO3BOJIAIOT HCMIONE30BATE e NPH M3yHeHUH anredps1, TPHTOHO=
METPHH, METCMATAMCCKOTO AHANI3A, NPOBOJKTH € €C NOMOUILIO JICKIHOHHBIE, CCMHHAp-
cxue, 1a60paTopHLie W HHLIE BAJK YIeOHEX 3ansTHil.

GeoGebra - 910 Gecrnarnas i y06Has TEXHOOTHS, KOTOPYIO MOWHO HCIOTB30BATE
U5 HOCTPOCHAA M WCCIIE/IORAHHA MOETIEH, CBAIANHEIX ¢ MATEMATHYECKHMH OTHOMCHAAMH
[2].

[/iaBHEIC TPEHMYIIECTBA, KOTOPBIMA 00//126T HATCPAKTHRHA CPC/a GeoGebra: no-
CTpOeHHE KOMITLIOTCPHOH MOJICIH, H3MEHEHNC BHEITHETO BUJA M PasMepa MOJICIH, BhUION-
Henne npeoGpasoBANNA MOAC/H B MCCICJ0BANNC ce BHYTPCHHCH CTPYKTYDE!, COXPANCHHE
HIMEHeHHLIX Mofieneii Ge3 NOTepH UX NEpPBOHATATEHEIX NPOTOTHTIOR, @ TAKKE HaOMONIEHHS
(IPOC/EKHBAHKC) OWAIOBOI0 MOCTPOEHHA.

KoMIBI0TEpHOE MOIE/HpOBaNe cocoGeTByeT (opMupOBAINIO Y THKONBHHKOB 00~
meyqeGHE YMCHHH H HABIKOB, YTO JIACT BO3MOJKHOCTL YHAlIHMCH yepausars Gompuii
obbem urdopMam. [Ipn NOCTPOCHIH KOMIBIOTCPHBIX MotesIeil YHAIIHCes MOryT HCNOob=
30BaTH HAMHOTO GOTLIIC FEOMETPHMECKHX 0GBEKTOB, IPOM3BOAHTE CTOKHBIC [COMETPHTC
CKHC TIOCTPOCHHS, CKPHIBATh HEHYIKHBIC NOCTPOCHH, qTOOB! OHM HE 3arpOMOKAANH Hep-
esK. OCTAB/IAS TOMBKO T¢, KOTOPHIE CYMICCTBEHNBL B JAHHEIH MOMCHT, BOSBPAIIATH CKPRITEIE
JICTAH NPH NEpBoH HEOGXOAMMOCTH 3] -

Mcnomssys unctpymentsl GeoGebra MOXHO CTpOHTS PAMTHTHEIC MOACTH MHOTO-
IPAHHHKOB: PABHAEABIC THPAMIILN M TIPHSMEL, UHPAMIIE! C peGpoM KA FPAHEIO, TICPIICH-

JTHKY/APHOH OCHOBAHHIO, MPABHILHAIE MHOTOTPAHHIIH H MP. )

KOMIOLIOTCPHOE MOJE/TMPOBANEE CNI0COBCTBYeT He TONEKO YBETHUCHHIO 00BeMa
saynaeMoli HEGOPMAITHH, HO H CO3[AHHIO JHIAKIHYCCKHX H NICHXOJIOTMYECKIX YCIOBHH

T4 BIOYEHNMS IIKOJBHAKOB B mporece ofyuenns, axTHBH3MpYeT —ydeGHO-
I03HABATEIBHYIO SATCIBHOCTE i CTHMYTHPYCT KTHBHOCTE yaamxes. OHO mpejiuonaraeT
OBBILEHHE MBICTHTCALHOM aKTHBHOCTH YYANIAXCH, Tak Kak TKOMLHUKHY, MCCIEeAYs roTo-
Bbie WA CO3/aBas COOCTBCHHEIE MOJICNHA, HE TONBKO TOMEIYIOTCH TOTOBOH CHCTEMOl 3Ha-
i, HO 1 CAMOCTOSTEIHHO OTKPAIBAOT PasTHIHLIC CBOHACTBA reoMeTpHYeckuX QUryp, BEl-
JIEAOT X CYUIECTBEHHBIC NPH3HAKH cBolicTBA. AXTHBH3AIMS NeATCIEHOCTH MKO/IBHHKOB
MOIKET OOCCICUHBATECA BOIMOKHOCTHIO CAMOCTOATE/LHOTO ynpaBjcHus CHTYarel Ha
Jxpane, BLIGOpOM peAkHMa yueOHOM JICATENBHOCTH; BAPHATHBIOCTEIO nelfcrenif B ciryuae
NPHHATHA CAMOCTOATE/IBHOTO pelcHns; CO3NANMCM NO3MTHBAEX CTHMYIIOB, noGyskaaio-
JX K yueOHoM CATENLHOCTH H IIOBLIMAIONLIX MoTHBaIMio o0yueHms (HAPHMED, BKpan-
jenne WFPOBEIX CHTYall, 10MOp, JOGPOKENATELHOCTL PK OGIICHIH, HCHOMLIOBAHHE
pasnuHLX CPEACTB BH3YATH3ALKA).
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M.A. Tezauesa (P®)
MO/IEJINPOBAHHE B MPONECCE OBYHEHUA MATEMATHKE

ARNOTANMH: B CTATHE PACCMOTPCH MPOICCC MOICANPOBAHES, KOTOPSI NOMOracT B
0ByqeHNA MATEMATHKC.

Knouessbie ¢10Ba: MOTHBEL, MOJCTHPOBRHHE, MOJETL, NOCNEIOBATENLHOCTS, KOM-
TIBIOTCPHBIC MOJCIIH, IIPONECC OOYTCHNA MATEMATHKE.

TIpo6eMa IOBLINEHNsN KATECTBa MATEMATHYCCKEX SHAUI Y MIKO/ILHHKOB SRIACTCA
0RO M3 CAMBIX aKTYATsHBIX. OT KauecTsa NOMYVAEMEIX SHAHHH B MKOJC JUBHCHT HX oy~
AyIas Tpod)ecCRORATEHAR NEATE/LHOCTD, TaK KAK 339aCTYI0 MATCMETHXA BHOCHT Cyule-
crBenHBI BXIaz B GOPMAPOBARAC PRANHFIHEIX KOMICTEHIMIL.

Ilpenonasareno HeoGXOMAMO YMETh MPABHIBHO OPraiH3vBats vuelHyi0 JesTenb-
HOCTH, KOTOpaA GyJIeT MAKCHMATBHO CNOCOGCTROBATL PACKPEITHIO BHYTPEHHEID MOTHBAMH-
OHHOFO NOTeHNAANA YicHHKA. Heobxoxumo npumensts anbonee 3pPexTHBHEE METOLN it
npueMbl 06yaenns.

Vcnons30B8anKe MOAEIHPOBAHAA B OOYSCHHH HMeeT 1Ba acnexta Bo-miepshix, Mo-
JC/MPOBAHHE ABACTCA TEM COJCPXKAHHEM, KOTOPOE NOTKHO OHTh YCBOCHO YHSCHWKAMH B
pesynbrare o0yueHHs. A TAlOKe MOJICIHPOBAHHC FBAACTCA TCM yucOHBIM JcHCTBHCM H
CPEACTBOM, §¢3 KOTOPOr0 HEBO3MOXKHO MOTHOLCHHOE 0BYICHNC.

Mo/ IHPOBAREE — 3TO MCTOJ HCCIE0BaHNS KAKIX-THOO SBICHHIL, NPOLECCOB Wik
CHCTEM OOBCKTOB, KOTOPBIV TIPSNONATACT CO3JAHAMC MCKYCCTBERHBIX WM CCTCCTBCHHRIX
cHeTeM (MOZIC/ICH), MMHTHPYIOIIHX CYNICCTBEHHEIC CBOMICTBA OpHIMHAN: HCTIONE3OBAHAC
Mojiesieli I OTIPpE/IC/ICHUA W YTOMHEHHS XaPAKTePHCTHK ¥ PAUHOHAHSALITH cnocoGos
OCTPOSHHS BHOBE KOHCTPYHPYEMBIX 0FBEKTOB.

MCHONB30BARHE MOJICIMPOBAHIS i HArMANHOCTH CIOCOOCTBYCT PasBATHIO

- 3CTETHYECKOTO BOCHPHATHS;

- PA3/IMHBIX PAKTHYECKIX HABRIKOB;

- TBOPUECKIX HABBIKOB,

- JIOPHYCCKOTO MBIILICHHS.

TIpK BRCACHWH MOACIHDOBAHMS B NpONCCC OOYHCHHA MATEMATIKS ONCHL BIKHO,
4TOOB! YHAUAECs Cami OBNANICITH METONIOM MOJCHHDOBANIS, HAYHHIICH CTRORTE | npeos-
PE3OBIBATH MOJIC/IH, OTPAKAA PA3/IUIHEIC OTHOMICHHA H SAKOHOMEPHOCTH MEXLY HIMH.

Hanpuyep, H3ydenne Kakux-mub0o 00BbCKIOB ABMCHMNS C TOMOMEID KOMITBIOTEPHOTO
MOJICTHPOBAHMAS TO3BOIACT NOMyHars OGBEMHOE MPEICTABICHHE H NPABHILEOE BOCHpHA-
THe cBONCTB oObekra. Busyamnamus ¢ noxomsio UKT nanonee atdexruBino nomoraet
Pa3BNBATE NPOCTPAHCTECHHOE MBUILICHAC C MPE/ICTABNCHACM MEOMETPIIECKIX OGLEKTOB.

TIpaKTHHecKas NCHHOCT MATEMATHHECKOH MOJICNN COCTONT B TOM, *TO B PE3YIRTaTE
¢e MOCTPOEHNA IENA0TCS PEATBHEIC BEIBOJIBL, KACAIOUIHECH PEMICHNT nocTapnecHuOf 3a1a-
i
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B Kypce [WIaHNMETPHHA H CTEPEOMETPHH 3aMeHa peansHOro 0GLEKTa COOTBETCTBYIO
meil eMy MOLCIBIO I2CT BOIMOKHOCTE HanBosiee TOYHO CPOPMY.TUPOBATE 3AaMy ero Hiy-
qeHHS # NOKAIBLIBACT MIMPOKHIt CIEKTP /LT anamisa. GmIHUCCKIe MOALIN IPOCTSI, YAOGHE!
i HAFTAHB W NOITOMY JAIOT BOIMOKHOCTE YHAUTMMCS NPABHILHO n3obpaxars QUIYPH 1
X TICMCHTE! HA TnockocTd. MOJETMPOBAHUE TAIOKe MOKHO HCHOTL3OBATE B mpolecee
peleHA MPAKTHYECKKX H TECTOBLIX 3aat.

IIpit PEIeHHA PAKTHYECKHX 3AMaY YHAIIHECH AO/IKHE! TIORHMATE, Y10 ITH 32784H
(PEACTARAMOT COGOH 3HAKOBHIC MONCIH HCKOTOPBIX PCATBHBIX caTyauwit. PaGoTas ¢ coot-
BETCTBYIONIHMH MATCMATHYCCKAMI MOJICTIAMH, YHCHHKH TONYHAIOT HOBHIC SHAHNA i nepe-
BOJIST ¥X HA A3LIK MCXOMHOH 3anauy. 370 W CHOCOGCTBYET OBIAICHHIO MKONBHIKAME Me-
TOIOM MOZICTHPOBAHMS,

Tlpw peuieHH# TEKCTOBBIX 3212 ITOT MPOLCCC MOKHO paccMaTpUBaTh Kak Nepexoi
OT OMIOi MOJEMH X IpYrofi: OT CTOBECHON MOJENH PEarhHOH CHTYAlHK, KoTopad upei-
CTABIICHA B 3a71a%€, K BCTIOMOTTeALHOM CXeMe.

Henoms3opanne yueOHEIX Mozenel Ha yPOKaX MaTCMATHKA no3so/ACT caenars Go-
/i JOCTYNHEIM JUIS NeTei BOCHPUATHC W TOHHMAHHE TCKCTA /M, TIOCKOMEKY MOjIeH
NOMOTRIOT BH3YTHIUPOBATE CKPHITHIE NPH HEMOCPECTBEHHEOM HabmojicHuy CBAIM | OT-
HOIICHHA, NPEACTABICHHBE B TCKCTC 3/IaH.

Takske METOI MONICTHPOBAHNSA CIOCOOCTBYET PACITHPCHHIO yrryGIcHHIO 3HAHHI B
npomnecce 0OydeHNs MATCMATHKE, OB MOMOracT PA3BHTHIO CAMOCTOATCILHOCTH B yuedno-
NIO3HABATENLHOH ACATC/ILHOCTH. )
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M.B. Ilemposa (P®)

[IPHMEHEHHE 'PAOMUYECKHX MOJIEJEN IPH PENIEHNII
HEPABEHCTB

AHHOTAIAs: B CTATHC PaccMOTPCHO npAMesenTe TPaduuecKoro MOCIHPOBaKA

(ECHKH H HCTB.
= v«ﬁ:saoumﬂnﬂ?unu ypaBHeRHs, HCPABCHCTBA, dymams, rpaduk dynkuwm, rpadu-
yeckuii METOL PElICHAA HCPABEHCTE.

VpanHeHHA ¥ HEPABCHCTRA ABNAIOTCA OJIHOM B3 OCHOBHBIX COCPKATC/ILUBIX ST
Kypca MaTeMaTHKH ocHOBHOI UIKONEL 3HAKOMCTRO YHAlBAXCH C YPABHEHMIMH 1 HCPABCH-
CTBAMM [POUCXOJMT enic B HasATEHOM IIKOAE, ¥ € Kai/TRIM TOJIOM CO/ICPXAHHE TEM nocre-

HO NACTCS.

il w_.m.swuq_ami J1 HEpSBCHCTBA CKETOAHO BKIOUAIOTCH » conepwarme KMos ETO
onmvmman. Oamn u3 3QgeTHBHEX METO/IOB pelelHA Ypasrenui # HCpaBCHCTS ABnACTCH
rpaaueckui MCTOL. Ho 8 nponecce 0Dyuenus B WKoie JIAHHOMY METOY YACTACTCA HEN0=
CTATOYHO BHHMANHS. B 1epsyio 04epes, [NOTOMY HTO [OCTPOCHHE rpadukos — mpoucce
TpyaoEmiHit 1 samuvatomil MEoro Bpemet. B yue6HO-METO/IMHECKOfE JINTEPATYPE pee-
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HHe ypasHCHNil H HEPABCHCT C NIOMOUIBIO rPAiHHCCKOTD METO/ia PACCMATPHBACTCS TOMEKO
B kommnexcax Mopaxosuya AT,

Jlna rpapieIeckoro METo1a pelcHyA HCPABCHCTS BHAA f(x) > g(x) uyxno noctpo-

s rpaduxn pynkunit y = f(x), ¥ = g(x) u Boipats TC MPOMEKYTKH oCH abcuice, Ha

xoTopsX rpadux (ynxmm y = f(x) pacnosoxen sume rpajuxa Gymamm y = g(x).

~ AHWIOrMYHO 1A JIPYTHX HCPABCHCTE.

Jlpa WIIH HECKO/ILKO HEPABEHCTB 06pasyloT CHCTEMY, €C/IH OHN PACCMATPHBAIOTC HA
TPEAMET HAMHHA Y HUX OOmIX pereHii. PemicHueM CHCTEMLI AMHCHALIX HEPABEHCTS C
JBYMs TICHIBCCTHBIMH Ha3LIBAETCA J00aA ynopaiotichHas napa ACHCTBATETRHBIX HCEN,
KOTOpas ABIACTCH PENICHUCM KaKI0r0 HEPABEHCTEA ITOM CHCTEMBL.

TpadHHccKitii MCTOR PEMICHHA CHCTEME HCPaBERCTE MOAPAsYMERACT NOCTPOCHHC B
OO KOOPIMHATHOMN MIOCKOCTH MHOKECTBA PEMEHNH KAKIOT0 HEPaBCHTTE. Tepecede-
HHE STHX MAOKCCTB A JACT PEIEHAC CHCTEMEI HCPABCHCTS.

Haubonee sdpexrnsibm rpaduteckirii METOL ARBICTCA UPH PENICHIA HEPABSHCTS C
NAPAMETPAMS, TAK KAK PEIICHHE AHUTATHIECKAM METO/I0M W2CTO NPHBOIT K MPOMO3 i

~ ppmmcnennam. 18 sananue 8 EID no mMaremarixe NPOQHIEHOTO YPOREA — ITO YPABHEHNA W

HEPaBeHCTRA C MAPaMETPOM.
. Tlpumep. PemuTE CHCTEMY HCPABEHCTB C HAPAMETPOM:
MSS.. (2x+a—12) > logi(a+1)
3
Ja-2x—-3<+V3-2x
Oﬁé‘w HY#HO YTUPOCTHTE CHCTEMY — m0asuTECa OT :OQHG—-ON 4 éﬂnﬂ.
logs(2x +a—2)> -QSS._.:I?*.nlNAai
3 2

2x+a—-2>0
N P T L
Takmd 00PasoM, DOTYHHIH CHCTEMY HCTHIPEX HCPABCHCTA!
2x+a—2<a+1l
2x+a—-2>0
a-2x—3<3-2x
a—-2x—320

Tipusenem nonoGumie:

2x<3 )
w+a>2 2
i ey
—-2x>

S=2MEY \gsqyas

Pemmmy rpadHUCCKH NOTYHCHHYIO CHCTEMY.

Kax BYHO 110 TpaMKy, perenneM CHCTCME! ABIACTCA TPEYTONbHNK. YTOGHAM KO-
OP/MHATH! TOYEK NECPCCCHCHHSA COOTBETCTBYIOUIAX IIPAMBIX.
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