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DPOPMA Ne 4 k pasueny 4 ITepeuneit KpuTepyes u noxasarenei Ui OLEHKH NpoheCCHOHANTBHOM JIEATEILHOCTH Neaaroruyeckux padoraukos OO KpacHo-
Al8PCKOro Kpast, aTTeCTyeMBIX B LEJISIX YCTAHOBJICHHUS KBAIH(UKALMOHHOM IEPBOH KATETOPHH MO JO/KHOCTH «YYHTEb)
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Damunus, HMs, OTIECTBO aTTeCTyeMoro: Jlarayesa Mapusi AJTeKcaHIpoOBHA

Mecro paborer: MyHHIHNANEHOE 610/0KeTHOE 061mEeobpazoBaTeIpHOE YupekaeHHue cpeanss obmeobpazoparensHas nkona Ne 1 uMeHHU
A.B. CyBopoBa, yauTeNs MaTeMaTHKH

1. PesyabTaTel yyacTHs meJaroru4eckoro paGoTHHKa B pazpaboTke NPOrpaMMHO-MeTOAHYECKOr0 CONPOBOkKAeHHsA 00pa3zoBa-
TeJbHOro npouecca (m. 4.1)

YpoBeHb penensus (MyHAIUNATLHBIH, pe-
THMOHAIbHBIN ), HAUMEHOBAHHE OpraHM3a-
Cratyc ygacTus HaumenoBanue IJMH, BBIJABIIEH PEEH3HI0 Ha IPOrpaM-
B pa3paboTke (Tema) npoaykTa MHO-METOMYECKHI MaTepHa,
aBTop penensud (®.1.0. peneHzenTa).
JaTa MOJly4eHHs] peHeH3HH

BH nporpaMMHO-METOaMYECKOro
VuebHrIi rox MaTepuaia, CO3JaHHOrO IeJaro-
roM

2021-2022 ITporpamMma BHEYPOYHOM aBTOp «Bompocsl MatemMaTHkn» | MyHUIMNAIBHBIH PELEH3eHT-AAPEKTOD
JIeSITENbHOCTH MBY «1PO» E3y6oga 1O.B.




Periensus
Ha padouyio NporpamMMmy BHEYPOUHOI AesTeILHOCTH
«Borpockl MaTEMaTHKI» YUHTEIIs MaTeMaTHKH
MBOY COLL Nel umenn A.B. Cysoposa MO Verb-JlaGunckuii paiton
Jlarauesoii Mapun AnekcanapoBHbl

[lporpamma  BHeypounoii  pmesitensHocT  «Bonpochl  MatemaTHKM»
Jlarauesoii M.A. oTpaxaeT KOHKPETHbIH Kpyr akTyanbHbIX BOMPOCOB 0Gpa3oBaHus,
cocraBneHa ¢ y4€ToM Jloruku obpasoBatesibHbIX oOnacTeil, JMIAKTHUECKMX
NPHHLUNOB O0yUeHHs W BO3PACTHBIX OCOOEHHOCTEH JeTeii cpeiHero MKOILHOrO
BO3pacTa.

Kypc usyuenus sanHoii aBTopckoii porpaMMbl paccuuTaH Ha yqalmuxcs 6-x
kiaccos. JlaHwas nporpaMma cocTaBieHa B COOTBETCTBUHM ¢ TpeGOBaHMAMH
Beaepainbloro rocy1apeTBEHHOr0 06pa3oBaTENLHONO CTAHAAPTA HAYATBHOrO 06IIero
oOpasoBanms, ¢  yderoM  o6pa3’oBaTeNbHOrO  Mpolecca  LIKOJBI, — MOXKET
peann30BbLIBATECS B paMKax paszjena ydeGHoro nnaHa «BHeypo4Has AesSTeNbHOCTHY
no HanpasieHnio «O6meKynbTypHOey.

[Tporpamma anst yyaumuxest 6-x KiaccoB paccumtaHa Ha 34 yaca B rojl.
[epuomunocts 3ausTuii — 1 yac B HeEIIO.

Yepes peanu3altio NporpaMMBbl «Bonpocsl MaTeMaTHKH»
OCYUIECTBIACTCS €AMHCTBO YPOUHOH W BHEYpPOYHOHl JesTenbHOCTH. Peanuszaumus
JAHHOH NPOrpaMMBI N03BOJISIET yYAUIUMCS O3HAKOMHUTHCS CO MHOTHMH MHTEPECHBIMHU
BOIIPOCaMH MAaTEMATHKH, BBIXOASLUIMMH 3& PAMKM LIKOJIBHOMH MPOrpaMMbl, pacIlupHTh
LICJIOCTHOE TIpe/ICTaBjIeHHe O npodieMe JaHHOH HayKH.

CrtpykTypa mporpaMmsl oTBedaeT TpeGOBAHMAM, TIPEABABIACMBIM K
COCTaBJICHHIO ABTOPCKUX MPOTPaMM BHEYPOYHOM JEATEIbHOCTH.

OtanuutensHoi 0cOGEHHOCTHIO NAaHHOH MPOrpaMMBbl ABAAETCS TO, YTO OHA
npedycMaTpuBaer  yriyOieHue 3HaHMH yUanuxcs, nojyqaeMblX MU MIPH H3YYCHHH
OCHOBHOIO  Kypca, pasBHTHE IO3HAaBAaTENbHOrO  HMHTepeca K  TIpeaMeTy,
M0003HATENLHOCTH, CMEKalIKH, pacliMpeHue Kpyrosopa.  BkimowaeT Gonsuioe
KOJIMYECTBO 3a/a4, Ui PELICHUS KOTOPBIX HCMONL3YIOTCS apu(pMeTHYeCKHe CrocoBs!
pelueHusi, 4TO IO3BOJSET YYMTb YYALUXCSl JIOTMMECKH MBIC/IHMTB, PAacCyKIarTh,
pa3BUBATh Pedb. 3aHSTHS MOCTPOEHBI TAK, YTOOKI OBITh JIs YHaMXCS HHTEPECHBIMH,
yBIJIeKaTeIbHBIMH U 3aHUMATE/IbHBIMH.

[Iporpamma BHEYpPOUHOH JesTenbHOCTH «Bonpocsl MaremaTHku» ydHTens
matematuku Jlarauesoii M.A. cootrBeTcTBYET TpeGOBaHnﬂM H MOXeT ObITb

16.02.2023

10.B. E3sy6osa

3am. qupektopa MBY «llentp pasmmm /4
obpazosanus» MO Ycrs-JlaGuuckuii paiion (/C & C. B. CeBactpsiHOBa




2. My6ukanns neaaroruyecknx papaGoToxk H MeToandecknx matepuanos B8 CMHU, pasmemenne matepuaios B cetn MnTep-
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HeT (. 4.1)
Bun ony6imkoBannoro ]
[IPOrpaMMHO-METOIHYECKOr0 Cratyc yuacra HapycHoBaERE (Tea) Npo- VYpoBeHb MyONMKaNuy, Ha3BaHHE H3[aHUA, TONX
MaTteprana B pa3zpaboTke OyKTa
Cratbs aBTOp «Moyesmposanue B npouecce | COopHHK cTatell «CoBpeMeHHbIE 06pazoBaTeb-
06yJeHns MaTeMaTHKH» HbIE TEXHOJIOTHA: ONEIT ¥ IEPCIIEKTHBLI peajn3a-
oumy, 2019 1.
Crarbs aBTOp «ITpo6eMBl MOATOTOBKH H Ccpuika:
TIepEIOATOTOBKHY yuuTenei Ma- | https:/fond21veka.ru/publication/11/27/190158/
TEMaTHKH B COBPEMEHHBIX Bcepoccuiickoe ceteBoe m3nanue «Poun 21
YCIIOBHAX» Bekay, 20.05.2020r
PaspaGoTka Breypounoii nes- aBTop «BoInpoCEl MaTeMaTHKH) Ccputka: https:/multiurok.ru/files/razrabotka-
TeNbHOCTH 5, 8 Kitace mo mare- vneurochnoi-deiatelnosti-5-8-klass-po-m.html
MaTHuKe O6meobpa3oBaTebHbIA CalT A7 yYuTeNeH,
2020r.
[IpesenTamus aBTOp Pazpabotka k BHeypouHoO# ne- | Ccpuika: https://multiurok.ru/files/razrabotka-k-
arensHOCTH «ITudaropeiickast vneurochnoi-deiatelnosti-pifagoreiska.html
LIKOJIa» O6meobpa3oBaTenbHEIH CaUT IS YIHTEIICH,
2020r.
O6obmaronmii ypox 1o reo- aBTOp «llnomamm mtockux Guryp» Ccepuka:
METpHH https://multiurok.ru/files/obobshchaiushchii-urok-
po-geometrii-ploshchadi-plo.html
O6meobpa3oBatenbHblil CAUT I yIUTENCH,
2020r.
MapmpyTHBIH JHCT JUCTAHIH- Agtop «Haxoxnenne yactu nenoro u | Cepuika: https://multiurok.ru/files/marshrutnyi-
OHHOTI'0 ypOKa IO MaTeMaTHKe IEJIOro 1O €ro YacTH» list-distantsionnogo-uroka-po-matemati.html
O6meoOpa3oBaTebHbIH CalT AN YYHTENeH,
2020r.
Meropuyeckas pa3paboTka Agtop «O6bIKHOBEHHBIE IPOOH» Me:xayHapo/HEIH LEHTp MPOBEICHHS U pa3pa-

ypoKa I 5 Kiacca

00TKH HHTEPAKTHBHBIX MEPOIIPUATHIA,
23.04.2021r.
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Jlarayesa Mapua AnekcaHapoBHa

onybnMKoBan/a aBTOPCKYIO CTATHIO
B ceTesoM u3naHum "OOH/, 21 BEKA"

T T

«[pobnemMbl NOArOTOBKM 1 NEPEenoaroToBkM
Y4UTENEA MATEMATUKIA B COBPEMEHHBIX YCIOBUSX»

Matepuan HaxoauTCA B OTKPLITOM LOCTYNE N0 3Apecy:
https://fond21veka.ru/publication/11/27/190158/
Cepus C N2130158 20 mas 2020r.

«OOHL 21 BEKA»
M.P.Munbmues

fond21veka.ru

ConnarentTan 0 DeneTnium
CM 3 te DCT7 62854 20 narycwa 2015 ¢




Cauggrenscre 0 pervctpawst CMM 3n Ne QCT7-56380 o1 22 waas 2015 rona (r.Mocxea)

POHI 21 BEKA

[Ponp Obpa3zosarensHoit n HayyHoit featensHoctn 21 Beka)
BCEPOCCUACKOE CETEBOE MAAHME AR NELATON08 M WALLMXCA OSPAIOBATE/bHBX YPEXAEHIM

Il BCEPOCCHICKMIA NEJArOrMHECKNIA KOHKYPC

«MOE NYYLLUEE MEPONPUATHUE»

Harpaxpaetvcs

yuutenn matemaruku MBOY COLL Ne 1 um. A.B. CyBoposa
KpacHopapckuii kpai, r. YcTb-JlabuHck

Jlarauesa Mapusa AnekcaHapoBHa
3A ABTOPCKWIA MATEPUAN:

«po6nembl NOArOTOBKM 1 NEPENOATOTOBKM
yuuTENEH MATEMATUKY B COBPEMEHHBIX YC/IOBUSIX»

Marepuan HaxoauTCs B OTKPLITOM AOCTYNE N0 aAPECY:
https://fond21veka.ru/publication/11/27/190158/

Cepus C Ne190158 20 mas 2020r.

MPEACEAATENL KOHKYPCHOW KOMUCCHM:
Beaywmit axcnept CMU-uznanus «OOHA21BEKA»

¢ 02.03.2020 no 26.06.2020
www.fond21veka.ru




QI MyAbTUYPOK

JIuueH3un Ha ocyluiecTenenre obpasosatencHoi pearensHocru Ne 5251 or 25.08.2017 r.

CBuagetenbcTBO

MUF1461592

HACTOAUWMWUM YAOCTOBEPAETCA, YTO ABTOP

JlaraueBa Mapusa AnexkcaHppoBHa

Yyureno matematuku

MBOY COLL N2 1 um A.B. Cysoposa

ONYBJINKOBAJI(-A) CBOW MATEPWAN
Paapa6oTka BHeypouHoi aeatensHocTu 5, 8 knacc no marematuke

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

20.05.2020

Ounpextop
H. B. Mopo3zoea
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MVYNBETUYPOK

Juuensun Ha ocywectanenne obpaoratensroi aentensroctu Ne 5251 ot 25.08,2017 r.

CBupetenbCTBO

MUF1461551

HACTOAWWUM YAOCTOBEPSETCS, UTO ABTOP

Jlarauesa Mapus AnekcaHppoBHa

Yuuteno mareMaTuku

MBOY COLLI N2 1 um A.B. Cysoposa

ONYBNUKOBAN(-A) CBO MATEPUAJ
Paspa6oTka k BHeypouHoii AeaTenbHocTH “Mudaropelickas wiona”

ALPEC NYBJIMKALUU: 20.05.2020
https://multiurok.ru/files/razrabotka-k- OupekTop
vneurochnoi-deiatelnosti-pifagoreiska.html H. B. Moposoea




g CBHUIeTeianLCTBO

HACTOSILLMM YOOCTOBEPSETCHA, UTO ABTOP

JlaraueBa Mapus AnexkcaHApPOBHA

Yyutens MateMaTuku
MBOY COLLU Ne 1 um A.B. CyBopoBa

ONMYBNMKOBAJI(-A) CBOW MATEPUAN
O606LaoLWMIN YPOK No reoMeTpum "lMnowaan nnockmx puryp”

AOPEC NYBAUKALMNU:
https://multiurok.ru/files/obobshchaiushchii-
urok-po-geometrii-ploshchadi-plo.html

OupekTop
H. B. Mopo3oBa

NueH3ua Ha ocylecTeneHne obpaloearenbHon
pearenpHocTi Ne 5251 ot 25.08.2017 r.
21.05.2020

MUF1463006
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HACTOSsW UM KbOOﬂOmmvnmﬂnn. YTO ABTOP
/laraueBa Mapus AnexcaHnposua

Yuutens MaTeMaTuku

MBOY COLW Ne 1 um A.B. CyBoposa

O:<m:5x0w>:a->v csBon MATEPUAN
ZWUEUK._.IU_S JTUCT ANCTaHUUMOHHOro YPOKa no MaTeMatnke 5 Knacca no reme : zImevxDmIsm 4actu
uenoro u uenoro No ero yactuy

E o, E AQPEC :<m:sx>:s:“ o
— -.ﬂ [ : 3mﬁcm“\\3C_QCﬁ0—A.1C\ﬂ__0m\3m_‘m3«.r;3.v:|__m~| Tuensng Ha OCyLLecTRNeH e o0pa3osatensHom
i*. . Q_.mﬂm:nmmoaso@o-c«oxm-uo-amnm_:m:.:"i RestenbHocTit Ne 5251 or 25.08.2017 r.

20.05.2020 dupekTop
MUF1461554 . B. Mopo3zoga
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' BCepOCCHACKAA LIBHTP NPOBEASHNS 1 Pa3PaGATAl
© VHTEPAKTUBHO-OGPAI0BATENIBHEX MEPONPUATUR )

HOMHHAIIVS:
Metoauyeckas paspaboTka 77

Ha3BaHME MaTepuana: )
Mertopuyeckas paspaGoTka ypoka ans 5 ( 7/
Kracca 10 Teme "OOwKHOBeHHEE APOGH"

n*\ I MapueHKo
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3. Pe3ynbTarTel noBbIIenHs KBATHGHKALHH M0 NPOPHIIO (HanpaBJIeHH10) 1eATEJILHOCTH Nejaroruyeckoro pabornnka (n. 4.3)

g _ Konngectro
POKH TOBBILIEHHS KBATHHKALAH e
(Kypchr), OTy4eHHs IOCTEBY30BCKOTO ITonHoe HanMeHOBaHHE Tema (nanpasnenue (mns KypeoB wn_eﬁw._.z hoi\anMo“w-
o0pasoBanms (MaruCTpaTypa, BTOPOE | OpraHM3aluH, NPOBOAMBINEH 00y~ | MOBLINEHHS KBATH(DUKALMH, | TOBBIICHUA L S AWES-
BhICIIee 0Opa3zoBanke, NepenoAroToBKa, YeHHe [EpPenoArOTOBKH) KBanupuKanuu s Cop—
aCHHpaHTypa, AOKTOPAHTypa) H NIEpENoAro- i e
TOBKH )

Hions, 2021 rop ABTOHOMHas! HEKOMMepUecKast «MeToz IPOeKTOB B - 72 VY 10CTOBEpEHHE O NOBBIIIE-
OpraHu3ansi Z0MNOJHHTEILHOIO TENbHOCTH YYHUTEJI MaTe- HuH Keanpukanan Ne 20-
obpasoBanus "MHHOBAIIHOHHBIH MaTHKY B COOTBETCTBHH C 21-499 PK 3101016975 ot
LEHTP MOBLINIEHAS KBATH(HKA- @Ir'ocC» 06.07.2021 roza.

IIWH H NepenoaroToBku « Mo r.ITerpo3aBonck
YHUBEPCHTET»
Hrons-mrons 2021 roa ABTOHOMHaA HekoMMepueckast | «COBpEMEHHBI! ypOK Mate- 72 YnocroeepeHne O OBHIIIE-
OpraHM3aiHs A0MNOJHHTEILHOIO MaTHKH B COOTBETCTBHH C Huu Kpatiukanaa Ne 19-
obpaszoBanus "MHHOBauHOHHEbM | TpeGoBamusmu OPI'OC 000 103-3085 PK 3101016968
[EHTp MOBLILIEHHS KBaTH(pHKa- u COO» ot 06.07.2021 rona.
IIMY U NMepenoaroToBku «Moii r.Jletpo3aBoack
YHHBEPCHTET»

Urons, 2022 rox I'ocynapcTerHOE O10KETHOE «Peammzauus TpeGoBanuii 36 VY nocToBepeHue 0 MOBHILIIE-
obpazoBarenbHOe yupexaenne | obHoBneHHsix ®T'OC HOO, HHH KBanudukauu Ne
nonomHATENbHOro npoeccuo- | ®I'OC 00O B pabote yuu- 19564/22 ot 09.08.2022
HaJIBHOTO 06pasoBanus «MHCTH- TENs» rona, r.Kpacuonap

TYT pa3sBUTHA 06pa30BaHUs»
KpacHozmapckoro xpast P e

=

Vg AUV
§ 2
R
Jlata 3anonHerus: « 20 » anpens 2023r %
JlocToBEpHOCTE HH(GOPMALIHU O pe3ybTaTax paboThl ATTECTYEMOIO NOATBEPKAIO: : .m
Jlupextop MBOY COIII Ne 1 nvenu A.B. Cysoposa A M Jlock

OTtBeTcTBEeHHBIH 3a aTTecTanuio B MBOY COILI Ne 1

Fm. Kononkuna
ATTECTYEMBIH Ne1arornyeckii paboTHHK

M.A. Narauesa
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ABTOHOMHER HEKOMMEPHOCKAR ODAHUIBUNR

qoc R\N\Q\m\w@x\\&@
'#

T ————

|

IA//r.r
\

._./ NOBSILEHIA KBANMDMEILMA U NEPENOATOTOBIU

\

\

SHOMD NPOECCHOKANLHOT 0BpasoBaHIA
aiHHosaUMOHHS I 0DpasosaTenbHLIR LeHTp

0 NOBbLUEHUL KEAAUPUKAUUL

«Mow yumseponters

FHacmoswee yoocmosepenue nodmeepKoaen, umo

Nazauesa Mapus Arexcanopoena

Jcnewno npoura

K)PC nosvluenus Kearupuxauuu
«Memo0 npoexmos 6 0estmeALHOCIIY YHUMEAS MAMEMATUKY

6 coomsemcmeuu ¢ (DTOC»

obrvesmom 72 uaca
6 pamKax donornumerbHoil npogeccuonarvnoii obpasosamervoii npozpammoi
JIpoexmnas 0esmeAbHOCb U NPUsACUEHUE PECYPCOBE YCA0BUAX 8Hedperus Ho8bLX DTOCY

Dama evidauu: 06 utoas 2021 z00a, 2. JlempozasodcK,
Pezucmpayuonnvii nomep: 20-21-499 N
PK 3101016975 1 N &

>nmﬂommn Upuna JlbsosHa S

1 Ni3101 ,.,,,. Jupexkmop

Mm.:ﬁzwﬁ b,sm whﬂw_ﬂﬂ.ﬁﬁ 04.2019 \da ol :mxozzmu:mnxoc op2axu3auuu

Ewes Munucmepemaon obpasosanus Pecrybauxu Kapeaus) dononHury owo npogeccuoHansHo20 06pasoeanus

0. W as::omnzco::? 06pa30eamensHbili UeHMp NOBbILLEHUS

.3#..“. xmn@%cxn::: u nepenodzomosku «Moli yHueepcumem»
-. -

www.moi-universitet.ru
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ABTOHOMHER HEKDMMEPHECKAR OPIBHIIBLMA

g0 q&g\m\w CrHUe

o~ \ «/HOBaLMOHHBIA 06PAIOBATENLHLIA LEHTD

OO NpodheccuoHanuHor oGp HUA

0 NOBbLUEHUY KBAAUPUKALUL

\ NOBLILEHUA KBANWDHMKELNH W NePENOATOTORIM

Hacmosuee ydocmosepenue nodmeepxdaent, wmo

Nazauesa Mapus Arexcandposna

ycneuHo npouAad
Kypc nosviuenus Kgaruguxauuu «Cospemennviii ypox Mamemamuxy
8 coomsemcmeuu ¢ mpebosanusmu PTOC 000 u COO»

obrvemon: 72 waca

8 PamMKax, 00noAHumeAbHOIL npogeccuonarsioil obpasosamervmoil npozpamatvr
«Oppexmusnasn nedazozuueckga desmerbHocmd 8 YeA08uAX Ho8btX PTOCH

Dama evidanu: 06 utors 2021 z00a, 2. Jlempo3asodck,
Pezucmpayuonnviii Homep: 19-103-3085
PK 3101016968

(Auyensun Ne3101 na ocywecmerenue
obpazoeameanioit deameavnocnu om 30.04.2019,
svtdana Munucmepcmoom obpasosanus Pecrrybruxu Kapeaus)

Hupekmop
>a50zo \.& zmxoiamucmnzo: op2aHu3ayuu
00NoHUMENBHO20 :noﬁmnn:oznau:%o obpazosaHus
«/IHHOBAYUOHH®IL 06pa308aMeNbHbIl UeHMP NOBbILIEHUS
.xan::ﬁ:xa::: u nepenodzomosku «Moli yHusepcumemy

= www.moi-universitet.ru

oEED,

24,
] »,..m

«Moit yuueepcuTer» \

\

i 2 , Apedwesa Mpura /lbéosHa .




MHHHCTEPCTBO OBPA3OBAHHS, HAYKH H MOAOAEKHOM MOAUTHKH
KPACHOAAPCKOT'O KPAA

[ocyaapernennoe 6iopxersoe ofpasoBaTeAbHOE yHpexAeHHe
JAONOAHHTEABHOrO NMPOMECCHOHAABHOTO 06pasoBaHus
«Hucturyr paseuran o6pasosamun» Kpacnogapexoro kpas
(I'BOY UPO Kpacnonapceroro span)

YAOCTOBEPEHHUE

O NMOBBLILEHUW KBAANWDHKALIMH

231500004516

19564 /22

Hacrosmee yaocrosepenue CHBHACTEABCTBYET O TOM, 4TO =
oad Jlarauesa Mapus AJlexcanpoBHa

(@ammans, wax, orecerse)

2022.. r. 1o «....09.. » ... mons.

npowea(a) nosbinenne KBAARDHKALHY B

I'BOY PO Kpacnogapexoro xpan

........ T S et s R L R T R LR SRR L L TSR LT R LT T

3a spemst 06yuenns caar(a) saueTbl H SK3aMeEHBI 0 OCHOBHBIM AMCLHIAHHAM
NpPOrpamMmbi:

Hauumenonanne Ofbem Oyenxa

._\x’,v‘-:y.“‘(-u\(,—n.‘*‘-‘.v.‘\%.w .1.\’

Hopmatueioe n MeTonn4eckoe obecneuenne
| sneapenna ofuosnenninx @LOC HOO, GIOC 000 SATLORO

B 6 DI , dT
Heapenne oduosacansix OI'OC HOO, I OC 000 3a49TeHO

Hrorosas arrecraums

34YTCHO |

- \"{.qy ;e.\.(."-. :




MHWHOBPHAYKHW POCCUH

®TBEOY BO
«APMABHPCKUM FOCY/JAPCTBEHHEIW MEZATOrHYECKHAHN
YHUBEPCHUTET»

MHCTATYT IMPHKJANHON HTHOOPMATHKH,
MATEMATHKH W OU3IHKH

COBPEMEHHBIE OBPA30BATEJIbHBIE
TEXHOJIOI'HH:
OIIbIT ¥ MEPCNEKTUBDI PEAJIA3ATIAW

CBOPHHK CTATEH

Apmasep .
2019

pytaries
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«1C: MateMaTHYeCKHH KOHCTPYKTOP» — HETEPAKTHBHAA TBOPUCCKAA KOMILIOTEPHAA
Cpejla MHPOBONO KI1acCd, MPCIHASHAYCHHEAS [UIS TIOAIEIKKM [IKOIBHOMO Kypea MareMarn-
xu.IIporpaMma mo3eoIseT CO3NABATH HHTEPAKTHBHBIC MOJCIH, OGBCAHHAIOIMC KOHCTPYH-
poi AHAAMEY BapbH]X T, ¥ MOXeT OBITh WCTIONE30BaHA HA
BCEX ITANAX MATCMATAYECKOro 00pasoBanms.

BosmoxHOCTH mporpaMMbl «Kupas TeOMETPHA» NO3BOJLIIOT YYHTENO NPOBOAHTE
3AHSTHA, WUTIOCTPEPYA CBOH OOBACHeHHS S(eKTHRHLIMA ¥ TOUHBIMH YepTeiKamH, opra-
HE30BBIBATS HCCICAOBATENBCKYIO PaboTy, HCMOL30BATH IPOTPAMMY HC TONIBKO 1IpH H3yHe-
HHR Kypea «[DnasumeTprsy, Ho B «Crepeomerpusy. Taxxe QYHKIMOHAIBHEE BOIMOKHO=
ctn «KuBoii reOMEeTpHID TIO3BOAIOT HCNIONK30BATH €& NpPH H3YIEHNH areOpsi, TPUTORO-
MCTPHH, MATEMaTHYECKOrO AHAIH3A, OPOBOAMTL C €€ MOMOUIBIO JICKUHOHHEIS, CeMHHAP=
ckue, 1a60paTopHLIEe U HHBIC BB yHeOHbIX 3aHATHIL.

GeoGebra - 310 GecraTnas u yno6Has TEXHONOTHA, KOTOPYIO MOMKHO HCNOML30BATH

MUIA TIOCTPOCHUSA H DBARHS i, CRA3AHHEIX ¢ MATEMATHYCCKHMH OTHOIMCHAAMA
[2].

['MaBHEIC MPCHMYIIECTBR, KOTOPEIMA 061aj2cT HHICPaKTHRHAS CPeNia GeoGebra: ro-
CTPOCHHE KOMIBIOTCPHOH MOZE/H, H3MCHEHHC BHEIIHETO BHIA H PA3MEpa MOJICIH, BEIIO/-
HeRHe TPeoGPasOBAHNS MOJETH M HCCIEIOBAHAC & BHYTPCHHEH CTPYKTYPH], COXpANCHHC
M3IMEHeHHLIX Mojieneli 6e3 NoTepH WX NepPBOHAYANBHEIX NPOTOTHIIOB, A TAKKS nabmoznenne
(HpocsieAHUBaHNAE) NOMArOBOro NOCTPOSHHA.

KOMIIEIOTEpHOE MOJICTHPOBAHHAE CIIOCOGCTBYCT HopMHpOBaHHIO Y TKONEHHKOB 06-
meydcOHBIX YMEHNH H HABETKOB, YTO JIaCT BOIMOXHOCTE yHAAMCs ycausarh Gosbumiii
oGsem ungopmaryn. TIpH NOCTPOCHER KOMITLIOTEPHEIX MozieNiei yHalqHecs MOTYT HCloNb-
30BATH HAMHOTO GOJIBIIE TEOMCTPHUECKIX OGHEKTOR, IPON3BOWTE CIIOKHBIC TCOMCTPHTHC:
CKHe TOCTPOCHMs, CKPHIBATE HCHYKHBIC TOCTPOCHHA, gr06b1 OHH HE 3arPOMOXKAATH Hep-
TeX. OCTARIAS TOMBKO TE, KOTOPHIC CYIIECTBEHHE! B IAHHEI MOMEHT, BOSBpaIllaTh CKpHITEIE
JIeTANH Npy NEPBOH HEOOXOAMMOCTH ] .

Mcnomsys mactpymentsl GeoGebra MOxHO CTPOHTS PASAMMHBIC MOJC/H MHOIO-
P2HHAKOB: NPaBANBHBIC THPAMHE! U MPH3MbI, IHpaMH/IB! ¢ PEGPOM JITH TPAHEI0, NEPHeH-
JIHKY/APHOA OCHOBAHHIO, NPABIIIBHEIC MHOTOTpaHHMKY H TIP.

KoMIBIOTEpHOE MOJEIpoBanie cnocoGeTByeT He TONLKO YBENHICHHIO obpema
n3yvaemolf Hadopmarmy, HO H CO3MIAHATO JHAAKTHYECKHX K TICHXONOrHieCcKmX yenosuil
411 BKTOUEHWS IIKONEHMKOB B OpOmeECC o6yvenns, aKTHBH3WPYET y4ae0HO-
TO3HABATENIBHYIO ACATEBEOCTE H CTHMYJHPYCT aKTHBHOCTE yuamxes. OHO npejinoaracT
[OBHICHHE MHICIATENBEO} AKTMBHOCTH Ydauyxcs, TaK Kak LIKONLHHUKY, MCCICXYA TOTO-
Bble WM C037aBad COOCTBCHHEIS MOJICITH, HC TO/IBKO HONE3YIOTCA TOTOBOH CHCTeMO 3Ha-

Jienue WIPOBLIX CHTYAIH, 10MOp, N0GPOKENATeNLHOCTE npu OOIEHAN, HCIONB3OBAIHE
PasIIMHHBIX CPENICTB BU3YANU3ALIM).
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M.A. Tazanesa (PD)
MOJIEJINPOBAHHME B ITPOIECCE OBYYEHMS MATEMATHKE

ANHOTAILMS: B CTATHE PACCMOTDEH NPOLECC MOEHPOBAHNA, KOTOPLIA MOMOTacT B
ObyeH N MATEMATHKE.

K I0YCBbIE CIOBA: MOTHBEL, MONCTHPOBAHNE, MOJETE, TIOCICI0BATENILHOCTE, KOM-
bIOTEPHEIC MOIEIH, IPOLIECC OGYICHNA MATCMATHKE.

TIpo6neMa TOBBINEHNA KAYCCTEA MATEMATHHECKIX 3HanEll Y MIKONLHHKOB SBAACTCH
OHOM B3 CAMBIX aKTYarsHEX. OT Ka4¥eCTsa NOyYacMEX SHAHAH B MKONE 3ABHCAT HX Oy-
nymas npodecCHORAbRAS ACATELHOCTE, Tak Kak 3a9acTyi0 MATCMATHKA BHOCHT CYLIC-
CTBeRESIH BiIa B OPMHPOBAHNC Pa3IHIHEIX KOMIICTCHITHIIL.

Tlpenonapatesmo HEOGXOMEMO YMETh NPasAiIbHO OPraHH3OBATH yuelHyio AeaTe/b-
HOCTH, XKOTOpas Gy/leT MAKCHMATEHO CnocobCTBOBATL PACKPRITHIO BHYTPEHHETD MOTHBAIH-
OHHOTO TOTeHIMANa yaennka. Heobxoaumo nprmerits AanGoice 3¢ dexTHBEEE MCTONBI ¥
mpueMe! 06ydeHnsL.

Hcnons3opanne MONCHHAPOBAHHsA B 00yyeHHM MMeeT JBa acnexTa Bo-nepssix, MO-
JICMPOBAHNE ABIETCH TCM CONEPRAHEEM, KOTOpOE NOMAHO OHITH YCBOCHO YHMCHHKAMH B
pesynbTare ofyuenus. A TalKe MOICIUPOBAHNE SBIAETCA TCM yucOHBIM JeAcTBHEM H
CpeaCcTBOM, §e3 KOToporo HEBO3MOXKHO NMOMHONCHHOS obyuenne.

MonenupoBaHie — 3T0 METOM HCCNCIOBARMA Kaxux-1ub0 sBICHAH, TPOLECCOB WiIN
CHCTEM OOBEKTOB, KOTOPEH MpPENoNaracT CO3NAHME HCKYCCTBCHHBIX MIH CCTCCTBCHHEX
cHcTeM (MOZIENEH), HMUTHPYIOUHX CYNECTBEHHSIC CBOMCTBA OPHIHHANA; MCMOLIOBAMME
Mojiesiell 1A ONPCAC/EHNA WiH YTOMHEHHS XapaKTePHUCTHK H PalMOHANH3ANEH criocoGos
[OCTPOCHNS BHOBE KOHCTPYHPYEMBIX 00HEKTOB.

VCroNE30BAHHEE MONCIHPOBAHHS 1 HAIJSTHOCTH CIOCOSCTBYET PasBHTHIO!

- 3CTETHMECKOTO BOCTIPHATHS;

- PA3MTIHEIX MPAKTHYCCKUX HABBIKOB;

- TBOPUECKHX HABBIKOB;

- IOTEMCCKOTO MBIIICHHUSL.

TIpi BRENCHWM MOAC/IHPOBAHM B MPONECC OOYWSHUS MATEMATHKS OHCHL BAKHO,
9T06B! YHAUECsH CAMH OBJIAJIEHH METONOM MOZIETHPOBAHIA, HAYHHINCE CTPOUTS H npeob-
Pa3OBHIBATH MOJIE/IH, OTPAKAs PAsHHYHBIE OTHOLICH! H 32KOHOMCPHOCTH MEXKAY HAMH.

Hanprmep, H3yvenye KakuX-ma6o 0GBEKTOB ABNCHMA ¢ NOMOMIBI0 KOMIBIOTEPHOTO
MOJIe/MPOBAHTSA TIO3BONACT TIONYYaTh 0GBEMAOE MPEACTABICHNE H MPABHIBHOE BOCTIpHA-
THe cBolicTs obnmekTa. Brzyammsamus ¢ nomomsio KT sanGolce s pexTHBAO TOMOTAET
Pa3sBHEATH NPOCTPAHCTBEHHOE MBIILICHHE C NPE/ICTARICANEM TEOMETPHHECKNX OOBLEKTOR.

TIpaKTAYCCKAs LEHHOCT: MATEMATHYCCKOI MOREMH COCTOHT B TOM, HTO B pe3ynsTare
€¢ NOCTPOeHHs! JIENAKTCA PEAIBHEIS BHIBO/IEL, KACAIOLINECH PEHICHRA NOCTAB/IEHHOM 3az1a-
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B Kkypce miannMeTpHi B CTCPEOMETPHH 3aMEHA peankHoro ofBeKTa COOTBETCTRYIO=
el emMy MOAENbIO 1T BOSMONKHOCTE HanGosiee TOMHO COPMYTHPORATE 30/a4y ero Hiy-
MEHMS 0 NOKAIBIBACT WMPOKuii CEKTp Ui anamisa. Gusnyeckie MOACIH upoeTht, YI00HH
W HACISIHAT ¥ TI0ITOMY IAIOT BOZMOKHOCTS YHAUMMCS MIPARIILHO w300paxkath GUIYPEL B
WX DJICMCHTE! Ha TLIOCKOCTH. MOICTMPOBARKE TAKKE MOKIO MCUONEIOBATE B nporecee
PeLICHHS MPAKTHYCCKHX W TCCTORBIX 3a/1a4.

TlpH peIneHHH NPAKTHYECKAX QA4 YHAIMCCH AQMKHEL NOHUMATE, YTO 9TH 3a/184H
NPEACTARMMOT coGOil SHAKOBHIE MO HCKOTOPBIX PEMIBHEIX curyaumii. Pabotas ¢ coot-
BETCTBYIOMIMH MATCMATHYSCKAMI MOJE/IAMH, YICHUKH NOYHAIOT HOBKIO apanms 1 nepe-
BOJT HX HA S3KIK HCXOMHO 3anauu. o ¥ CTIOCOGCTRYET ORTATCHIIO TIKOTRHMKAMM Me-
TOJIOM MOZAC/THPOBAHMA.

TIps peweHyi TEKCTOBEIX 3A1a% ITOT MPONECC MOKHO PACCMATPHBATE KAK MCPEXO]L
OT OAHOH MONENH K ApYrofi: OT CIOBCCHON MOJCIH peansnoii CHTyaluy, KoTopad Hpeit:
CTARJICHA B 3A1a%¢, K BCIIOMOTATEBHOMH CXeMe.

Mcnons3osanne yueGHbIX MOZICH HA YPOKAX MATCMATHKH no3sonseT caenarth 60~
Jiee TOCTYNHEIM JUIA JleTeli BOCTIDHATHC M NOHUMARHC TCKCTA 3a71a4H, TOCKOILKY MOJIC/HH
HOMOT@IOT BH3YIN3HPOBATH CKPHITHE TIPH HETIOCPE/CTBCHROM palImoJICHAN CRA3N | OT-
HOLICHNS, [IPE/ICTABICHHEIC B TEKCTE 3a%H.

Takske MeTO/l MOICTHPOBAHHS CIOCOGCTBYET PACUIHPEHUIO 1 yrmyGienuio snaimii B
npoiecce 0BysIeHys MaTCMaTHKE, Of MOMOTAET PAIBATHIO CAMOCTOATCIRHOCTH B yaebno-
NO3HABATC/IbHOM ACATEAEHOCTH. )
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M.B. Temposa (P®)

NPAMEHEHHE IPAOHYECKHX MOJEJNEI [IPH PENIEHHI
HEPABEHCTB

AnpoTanus: B CTaThe PaccMOTPEHO npHMCHERHE TpadRICCkOno MOJICTHpOBAI
HEPABCHCTB.

e ?Mﬂﬁu!o c/10BA: YPABHCHW, HCPABEHCTBA, dymams, rpadux ynrmm, rpadu-
weCKui METO/I PelICHHA HEPaBEHCTB.

VpasHeHRS H HCPABEHCTBA ABAAIOTCA OJIHO3 W3 OCHOBHBIX COMCPIKATC/BIBIX e
Kypca MareMaTHKH OCHOBHO# LIKOJIEL 3HAKOMCTBO YUAUHXC:H C YPABHEHHIMH H HEPABEH-
CrBaMH MPORCXOINT euie B HAANHHO LIKOJE, B ¢ KaKABIM TO/I0M COZIEPKARME TEM NIOCTE-

yrmybnserca.
. VpasHenus ¥ HCPaBeHCTBA €KErOJIHO BIUIOUAIOTC B CONEPKAHHE KWMos EID u
omuvmnazt, OHEM 3 I PERTHBHEIX METOJIOB pelleins yPaBHesuit i HEPABCHCTD ABIAETCS
rpaduueckHi MCTONL. Ho 5 uporecce 00y4eHHA B MIKOJIE JIAHHOMY METOjly YAC/ACTCA He0-
cratouso BHEManus. B nepsyio 04epeik, [OTOMY HTO IOCTPOCHHE IpaduKkoB — NpoLECe
TPy AOEMKIE 1 3AHHMAIONIAH MHOTO BPEMEHH. B <._oa=o.=n.8==,_8xo: JTeparype peuic-
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~ uMe ypaBHeHHil H HEPABEHCTR € NOMOLILIO FPAPHHICCKOTD MCTOAR paccMaTpuBacTea TONBLKO

B kommekcax Mopjxosuaa AT,
JUs TpadMHIeckoro MeTojn peruenia nepancucTs ua f(x) > g(x) nyxio nocrpo*

e rpadwn dymaumit y = f(x),y = g(x) ¥ suilpati TC MPOMEAYTIH ocu aGenmcc, Ha

koTopeix rpadux dymxkimm y = f(x) pacuonoen e rpaduia dymamm y = g(x)-
AHQIOTHYHO U JPYTHX HCPABCHCTS.

Jlpa WK HECKOMILKO HEPABEHCTB 06pasyIoT CHCTEMY, CCTH 01K paccMaTpUBAIOTCA A
HpeAMET HATHIH Y HHX 06X pemenuit. Peuicnuem cucreMbl saneiiL HepancHcTs ©
JBYMS HEHIBCCTHBIMH HA3WBACTCH mobas yropagoucHnan napa AcHCTRUTENLIBIX uuced,
KOTOPAH ABIAETCH PEUICHUCM KAIGIOr0 HEPABCHCTEA 1Ol CHCTEMBL.

I'padpsriccknii MCTOJ PEUIEHIL CHCTEMEI HEPABCHCTE [10/Ipa3yMEBACT NOCTPOCHHE B
0JIHOH KOOPIHHATHON MIOCKOCTH MHOKECTRA pemennii Kaaoro HEpaBcHcTRa. Tlepecetie-
HHE ITHX MHOKECTR H JIaCT PEIICHHC CHCTCMEI HEPABCHCTR.

HauGosnee 2 pexrinunim rpadutieckiii METO ARMACTCH NPH peIlCHEN HEPABCHCTE ©
NAPAMETPAMH, TAK KAK PEUICHHC QHMTHTH'CCKAM METOJIOM HACTO IPHBOIAT K TPOMOGIIKHM
sprmenennay. 18 3ananue B ETD 1o maremarike NpoQUALHOIO ypoRHs — 10 ypanHeHig 1
HEPABEHCTBA ¢ MAPAMETPOM.

. TMpumep. Peumnrs cHCTEMY HCPABCHCTS C NApaMETPOM:
mﬁohmﬁx +a—2)>logi(a+1)
3

Va-2x-3<+V3-2x

Cradaa Hy«KHO YNPOCTHTE CHCTEMY — B30aBHTECA 0T norapuMoB i KopHEd.

= 2x+a—-2<a+1
Shwnnu+n va~emmﬁn+wvt.*~~“+m.lwvwn
a—-2x—-3<3—
vamzm—3<vi—m e85 T350

Takum 00PasOM, MOMYHH/IH CHCTEMY HETEIPEX HCPABCHCTS:

*Nk+nlNAn+u

2x+a—-2>0
a—2x—-3<3-2x
a—2x—-320

2x<3 NAW
2x+a>2 Z

26 a>2-2x
a—2x=3 a<6

az=3+2x
Peumm rpadutccks NOTyUCHHYI0 CHCTEMY.

Kak BrmHO 10 rpaguKy, pemieHueM CHCTEME! ABAACTC TPEYTONLHIK. YTo4HNM KO-

[Tpusesem noobHbe:

b OPAHHATE! TOYCK NEPECCHCHHA COOTBETCTBYIOIINX TIPAMBIX.




