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YpoBenb

OKJIATUHK Kype Tema Hayunblii pykoBoauTe/b
A A o0pa3zoBaHus Yp Yy Py A
Barupos T{/IMyp Hropesuy; . OakanaBpuar 5 IIpHMeHeHH e CBOICTBA IEPHOMMHOCTH: OT HCCIEA0BAHUS ®upcrosa Haranes ropesna
MoCKOBCKHI ITeJaroru4ecKuil DYHKLHM /10 TPHIOKEHHi
rOCy/1apCTBEHHbIH .
YHUBEPCHUTET (Onnaiin)

B craThe paccMOTpEHBI IPUMEpPBI IPUMEHEHHS CBOMCTBA U OLPESICHHUs IEPUOANYHOCTH B HCCIICAOBAHUU (DYHKIMM B Kypce anreOpbl M Havyal MaTeMaTH4eCKOro
aHan3a, HCTOPUYECKHE CBECHHS O IIEPHOIMYHOCTH, KaK SBJICHHE B (PU3MIECKOM MHUpPE, IPUMEPHI IPHMEHEHHS IEPHOJUIHOCTH B IPYTHX HayKax U ee
IIPUIIOKEHUSL.

Boraués Bnagumup Marucrparypa 2 HexoTopsle npunoxeHus Teopuu xaoca Bynaes Buktop JImMurpuesnu
AnekcaHapoBuy

B pa60Te paccMaTpuBaOTCA HEKOTOPBIC NIPUIIOKECHUS TEOPHUH Xa0Ca B Pa3JIMIHBIX HayIHbBIX obsactsax. OCHOBHOE BHUMaHUE yaeiaeTesa MaTeMaTH4E€CKUM METOJaM
aHalli3a XaoOTHYCCKUX JUHAMHYECCKUX CUCTEM: UCCICAOBAHUIO aTTPAKTOPOB, BBIYUCIICHHIO CIIEKTPOB H}Il’[yHOBa, q)paKTaIIBHOMy aHaJIM3y U TCOPUH 6Hq)yp1<aum‘/'1.
PaCCManI/IBaIOTCSI TIPUMEPBI XaOTHYECKOro MOBEACHUA B PCAJIBHBIX MPOIECCaX U BO3MOXHOCTHU IJISA €T0 MOJACIITMPOBAHUA. B YaCTHOCTH, IIPOBOAUTCA YUCJIEHHBII
aHaJIi3 JMHaAMHUYICCKHUX CUCTEM JJISI AEMOHCTPAMHU XaOTHYECKOI'O MOBEACHUS.

HOJ’IY‘-IeHHI;Ie PpE3ynbTaThl MOT'YT OBITh TIOJIE3HBI JUIA NIOHUMaHHUA MEXaHU3MOB BO3SHUKHOBCHHA Xa0Ca U €ro BIUAHUA Ha CI0XKHBIC CUCTEMBI, U, KpOME TOr0, MOTYT
OBITH MCITOJIB30BAHBI JUIA peIIeHUs 3aa4 ONTUMA3AINU, IIPOTHO3UPOBAHUSA U YIIPABJICHU .

Borkuna Mapust Hukonaesna OakanaBpuat ‘ 4 ‘ Maremarnueckue 0CHOBBI Kpunrorpaduu Slumna Enena FOpreBHa

B noxnane paccMaTpuBaroTCs OCHOBHBIE METOJIBI KpHITTOTpadun, obecrieunBaromue 6e30macHOCTh Mepeiadn i XpaHeHns TaHHBIX. Ocoboe BHIMaHUE y/IENeHO
JIBYM KJIFOUEBBIM II0/IX0/IaM: CHMMETPUYHOMY ¥ aCHMMETpHYHOMY mndpoBanuto. OTAENBHO 00Cyx)qaercst Kpunrorpadus Ha siumnTudecknx kpusbix (ECC),
KOTOpasi aKTUBHO NIPUMEHSETCS B HACTOsIIee BpeMsl O1arofapst BBICOKOI CTOMKOCTH K MEHbIIIell AKMHe KIIoUel 10 CPaBHEHUIO C TPAIUIIMOHHBIMU METOIAMH.

I'meuak Bragumup FOpeepuy Marucrparypa 2 Metoauka ncronb3oBanus ['eoreOps! mpn 0OydeHNN Tonxonosa Hatamss
NJIaHUMETPHU B IIKOJIE CemeHnoBHa

B cTaThe paccMOTpeHbI BO3MOKHOCTH HCIOJIB30BaHMs IIporpaMmMHoro odecreuenuss GeoGebra npu o0yueHuH iaHUMETpuH B mkose. Lens nccnenoBanus —
pa3paboTka 1 anpoOanys METOAUKH Hcronb3oBanus GeoGebra npn o0ydeHnn MIaHUMETPHUHX B mKoe. B paboTe ncnonb30BaHbl METOIBI MEAror IIECKOTO
9KCIIEPHUMEHTA, CPABHUTEIBHOTO aHAJIM3a U aHKeTUPOBAHNUS ydaluxcsi. B Xo/Je ncciie1oBanus ycTaHOBIICHO, YTO Hcnoib3oBaHne GeoGebra momoraer yuuTesim
Ha YPOKaX CTPOUTH YEPTEXKH M0 3a7a4aM, YIUTHIBAsI UX OCOOCHHOCTH, OBICTPO MIPABUTh X B PEANbHOM BPEMEHH, HATTISTHO OTBEYATh Ha BOIPOCH! YYCHUKOB,
JIEMOHCTPHPYS pa3Hble ciydau. [lomydeHHble pe3yabTaThl MOTYT OBITh IPUMEHEHBI I CO3aHMsI HHTEPAKTHBHBIX YIeOHBIX MaTepUaIoB.

I'mazkoBa Buxtopus OakanaBpuat 4 IIporpeccus B mIKOJIE: OT MPUBBIYHOTO K HEO)KUIAHHOMY ®upcroBa Haranes Uropesna
HropesHa;

MOCKOBCKHI1 TTeTarorndecKuii
rocyJapCTBEHHBIH
YHHUBEPCHUTET

B cratbe paccMoTpeHs! apudMeTrIeckast 1 FeoMeTpUIecKasi IPOrpecCHU Kak HHCTPYMEHT AJIs peLIeHUs] HeCTaHIapTHBIX MATeMaTUUECKUX 3a/1a4, UX BIMSHUE HA
pa3BUTHE HMHTEpeca K MaTEMaTHUKE Y HIKOJIbHUKOB.

B pabote OyayT mpencTaBiIeHb! 3a0aHus, TOKA3BIBAIONIHIE UCIIONB30BAHHIE IPOTPECCUH HE TONBKO B paMKaX CTaHAAPTHON y4eOHOH IporpaMMBl, HO U B 3a1adax
TIOBBILIEHHOH CIIOKHOCTH, BKIIFOUas OJIMMITHAIHBIE 3a1aHHs.

Jpo3noBa Anna CepreeBHa OakanaBpuat 4 Co3aHue 3JIEeKTUBHOTO Kypca 0 TeME CTATUCTUKA IS Apkuna Kcenus ['eopruesna
YYaIInXCs IECATHIX KJIaCCOB

B crarbe 000CHOBaHA BaKHOCTH CO3JIaHUs SJIEKTUBHOI'O Kypca I10 CTATUCTHKE JISL 10-p1x K11accoB. BrlsBiieHa uenecoo6pa3Hoc‘n; TIPOBCACHUS Kypca ISl pa3BUTHUA
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y YYaIIUXCsl HABBIKOB CAMOCTOATEIbHON 00pabOTKH U MHTEPIIPETALIMK CTATHCTUYESCKON HH(POPMALMH, a TAKKe Uit (POPMUPOBAHKS KPUTHIECKOTO MBILIICHHS
4yepe3 aHaIu3 JaHHBIX. ABTOPOM OBLIH MPEUTOKEHBI KOHCIIEKTHI YPOKOB, KOTOPBIC MOYKHO MCIIOIb30BATh JUTS IPOBEICHUS DIICKTHBHBIX 3aHSTHI [0 CTATHCTUKE B
10-pIx KJIaCCaAX.

3umapuna Bacunuca OakanaBpuar 5 [TprMeHeHHe 1abopaTOpHON pabOThI HA YPOKAaX TEOMETPHH ®upcrosa Haranbs Uropesna
ApceHbeBHa; B 8 Kiacce
MocKOBCKHH IeJarorn4eckui (Omnnaiin)
rOCY/apCTBEHHbIH
YHHBEPCHUTET

B crartbe paccMOTpeHBI BU/BI 1a00PaTOPHBIX padoT U LeNib UX MPUMEHEHNS TIPU N3YYeHUH IIKOJILHOTO Kypca reoMeTpuH 8 kiacca. [Ipenoxena oqna
naboparopHas pabora 1o teme «Ilnomans» U e€ UCHoIb30BaHNE HAa YPOKAX T'€OMETPHUH.

3uHueHKo Makcum OakanaBpuar 4 Teopema Makbera T'opaees Hukomnait JleonuoBuy

Anppeesnd (TocTepHblii KOKIa1T)

Ilenbio Moelt paboTHI SIBIIsIETCS 0000MIEHNE TEXHUKU BBIYUCICHUS 00Pa3yIOIIHX U COOTHOIICHUH IPYIITBI, AEHCTBYIOMEH Ha XaycA0p(hOBOM TOMOIOIHIECKOM
HPOCTPAHCTBE JUIS alIredpandeckuX MHOrooOpasuii HaJl KOHEUHBIM ITOJIEM.

B paboTe ncronb3yoTcst MeTOb! arebpandeckoil TOMOIOTHH, a HMEHHO TEOPHs TOMOTOIHIT A7 ITOCTOpOeHHS acconuupoBanHoro CW koMIuieKkca U BEIYUCICHUS
(yHIAMEHTaIIbHOW IPYIIIbI HA HEM; KOMIUIEKCHBIH aHAJIM3 UCHIOJIB30BANICS [UIs BBIYUCIICHHS ITIaBHOI KOHIPY3HII IOATPYIIIBI paHra 2 KoTopas AeiicTBoBana
MEébuycoBcKMMU PeoOpa30BaHUAMHU HAa KOMILIEKCHOI IIIOCKOCTH; TEOPHst TPYIII UCIIOJIB30BaNach sl 0000IIEHHs METO/A [UIs BBIYUCIICHHS IIPEACTaBICHHS
TPYNIBI, AHCTBYIOIIEH HA KOHEUHOM MHOMKECTBE.

bein TIOJIYUCH PE3YJIbTAT JII KOHEYHBIX MHOXKECTB, 4 TAK)KE BRICHUTAHbI 06p33yIOIJ_II/IB 1 COOTHOLICHMUS JUIsI KOHI'PYISHIT ITOATPYIIIIBI.

Bbin caenan BbiBOX M3 Moeid paboThl 1 padotT MakbOera 1 CyoHa Ha KOTOPBIE 51 OIIMPAIOCh B IPOLIECCE UCCIIEA0BAHUSA, YTO JaHHbIH KOMOMHATOPHBIN MOAX0/ ObIBaeT
JIOBOJIBHO T'POMO3/IKMM, HO CHJIbHBIM HHCTPYMEHTOM JIJIsl BBIYMCIICHHS IPEACTABICHU TPYIIIL.

3opuna Haranus Uropesua Marucrparypa 2 «Maremaruka B digital Mmapketunre: npoMUHUMYM J11st Kiewesa Upuna Banepbesna
LIKOJIbHUKOB 6-8 KJ1accoB»

BaxHbIM (hakTOpOM ycmexa ypoKoB 0 (JOPMHPOBaHHIO IPOPECCHOHAIBHON OPHEHTALNH SBILIETCS] HHTEPECHas I10ja4a U BEIOOP aKTyaJIbHBIX Ipodeccuii ast
yPOKa, KOTOpPBIE HE TOJIBKO 3aHHTEPECYIOT, HO U JalyT BO3MOXKHOCTb B JJaJIbHEHMIIIEeM CIICLHAIICTY BHECTH CBOM BKJIAJ] B OOLIECTBO.

Llerns nccaenoBaHus: TEOPETHIECKOE, IIPAKTHYECKOe 3HAKOMCTBO ¢ npodeccueii digital Mapkerosora uepes NpukiIaHble MATEMAaTHUSCKUE 3a1a4l U
hopmupoBaHue 6a30BBIX KOMIIETCHIUH YYAIIUXCS Ha YPOKax MpohopHeHTaliu B 6-8 Kiaccax.

B pabote chopmyaupoBaHa TeopeTHdecKas U akTyalbHas HHpopManus o npodeccuu, pa3paboTaHbl IPUKIIAIHbIE MATEMAaTHYECKHE 3a1aui. B x0/e skcnepuMenTa
BBIICHIJIOCH, YTO y KCIEPUMEHTAIBEHON IPYIIITBI TOBBICHIICS HHTEPEC K MaTeMAaTHKe.

Marepuasbl U pe3ysibTaTbl paboThl MOT'YT OBITh MCIIOJIB30BAHbI B JAJIbHEHILIEM B KaY€CTBE HCTOYHHKOB MaTepUalia K ypokam 6-8 Ki1accoB B paMKax
npoOpUEHTANNH 1 MATEMAaTHKH.

3youersH Aptem Kapenosuu Marucrparypa 2 OI1EHKH B 33/1a4aX COBPEMEHHBIX MaTeMAaTHYECKUX Pucc Enena AprypoBHa
OJIMMITHAL

B pabote paccMaTpuBaroTCs 3aJa4l COBPEMEHHBIX MaTEMAaTHIECKUX OJIMMITHA], B KOTOPBIX UL PELICHHsT HEOOXOANMO CTPOUTH OLICHKH. AKIIEHT JeNlaeTcsi Ha
PELIeHUH 33/1a4 ¥ BBIJICICHUN MU, MPUBOASIINX K MOCTPOCHUIO HYXKHBIX OLleHOK. Cpeay TakuX uiel - NpuHIuI J{upuxiie, MeToa MHBapuaHTa, JUCKpeTHas
HETIPEPHIBHOCTS, OLICHKH Ha rpadax ¥ Apyrue KIacCHIeCKHe OJTUMITHATHBIC HIEH.

HBanosa Kpuctuna Onerosna 6akamaBpuat 5 Hcnonp3oBanne mprieMa CpaBHEHHS IPH 00ydIeHUN Kamenkosa Haranbs
MJIa/IIIUX HIKOJBHUKOB PEHICHUIO apu(MeTHUECKUX I'ennanpeBHA
TEKCTOBBIX 33124

(TTocTepHerit mokmas)

Jlokman conepxkur:

Beenenue

I'maBa 1. TeopeTuueckue OCHOBBI UCHOIB30BAHUS MIPHEMa CPAaBHEHUsI IPU 00YUEHHH MIAJIINX IKOIbHUKOB PEIICHHIO apU(METHIECKHX TeKCTOBBIX 3a1ad. 1.1.
IMonsTre apudMeTHIecKkoi TeKCTOBOH 3a1aun. 1.2. AHaNIN3 METOANYECKUX MOAXO00B K 00yIEHNIO MIA IIINX MIKOJGHIKOB PEIICHNI0 apH()METHIECKUX TEKCTOBBIX

3aga4. 1.3. OcoOEHHOCTH UCIIONB30BaHMS IIPHEMa CPAaBHEHHS IPH 00YUSHUH MIIQ/ININX IIKOJIBHUKOB PEIICHUI0 apU(PMETHYECKIX TEKCTOBBIX 331a4. BeIBobI 11O
rnase 1.

I'maBa 2. JluarnocTHKa yMEHUs] MIAIIMX IIKOJIBHUKOB pelIaTh apudMeTHIecKe TeKCToBbIe 3anaun. 2.1. [TonoxeHus opranusanuy 3KCIepIMEeHTaIbHON PaboThI
T10 BBISIBJICHUIO YPOBHS YMEHUS MIAIINX IIKOJBHHKOB PeNIaTh apu(pMeTHIECKHE TEKCTOBEIE 33/1aul. 2.2. AHaIHM3 pe3yabTaToOB JHATHOCTHKY YMEHUS MJIaIIINX
MIKOJIBHUKOB penIaTh apu(MeTHIECKHEe TEKCTOBEIE 3a1aull. BEIBOIEI 0 T1aBe 2.

I'mapa 3. l'IpoeKT 06yqa}0mer0 OKCIIEpHUMEHTA 10 06yqumo MIaanuX MKOJbHUKOB PEIICHUIO apHCbMeTI/I“ICCKHX TEKCTOBBIX 3a/1a4 C UCIIOJIB30BAHUEM IIpUEMa

cpaBHeHusL. 3.1. Onwucanye npoekTa 00y4eHHUs PEIICHUIO apu(PMETHIECKUX TEKCTOBBIX 3a/a4 C UCIIOIb30BAaHUEM NpHEeMa CpaBHEHHs. BBIBOIBI 110 riaBe 3.
3akmoueHue
Wrnarenko Kcenus OakanaBpuat 4 Poib akcMOMBI BEIOOpA M KOHTHHYYM-THIIOTE3bI B Bynaes Bukrop JImutpuenu
KoHcTaHTHHOBHA COBPEMEHHOH MaTeMaTHKe

B cratbe ucciemyercs BIUSHIE TEOPHU MHOXKECTB Ha COBPEMEHHYIO MAaTEMAaTUKY, C aKIIEHTOM Ha POJIb aKCHOMBI BEIOOpa M KOHTHHYYM-THIOTe3Bl. 1{enbio paboTsl
SIBISIOCH U3YYCHHE KIIOYEBBIX 2JIEMEHTOB TEOPUH MHOXKECTB U OIpeIeeHre UX 3HaUCHHS ISl Pa3BUTHS COBPEMEHHON MaTeMaTHKH. B pesynbrare paboTsl
MPOAHATM3UPOBaHA POJIb TEOPUH MHOXKECTB B (POPMHPOBAHUH MaTEMaTHIECKON TEOPHH, a TAKKe IPHUBECHO OKa3aTeILCTBO TeopeMbl banaxa-Tapckoro.
IMomy4enHble pe3yabTaThl MOTYT OBITH UCIIONB30BAHBI IS JAIbHEHIINX HCCICIOBAHUI B 00/IaCTH U TEOPUH MHOXKECTB.

Mnbuna Munana MuxaiinosHa OakanaBpuar 4 Cospmanne DOP Ha mnatdopme Moodle: Beimykiisie CrenanoBa Mapuna
MHOTOTPaHHUKH B aUHHOM IPOCTPaHCTBE AnexcaHnipoBHa

B pabote paccmatpuBaeTcs akTyallbHas IpodsaeMa NoBbieHUs YQPEKTUBHOCTH 00YUCHHUS] MATEMATHKE C TOMOUIBIO IIM(POBBIX TeXHONOTHil. Llenklo sBisnach
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paspaborka DOP na miarpopme Moodle o teme "Beinykiibie MHOrorpaHHUKE B adpuHHOM npoctpancTse”. B xo1e paboThl GbLIN NPOU3BEACHBI 0TOOP MaTepHalia
U OTIpeZieTIeHb] Pa3/ielbl Kypca: OCHOBHEIE TOHSTHS, IPABUIIBHBIC MHOTOIPAHHUKH, BEIYUCIEHIE 00BEMOB MHOTOTPAaHHUKOB. B pesynbpTate 6511 co3gan DOP,
BKJTIOUAIOMNH TEOPETHUECKHI MaTepHall, yIPaXXHEHHs, TECTHI H IPUMEPHI PEIICHNs 3a1a4. beiin BeIsICHEHB! 9(()EKTHBHOCTD Pa3IUYHBIX AITOPUTMOB
ABTOMATHYECKOH MPOBEPKH PELICHHH 1 ucnonb3oBanust GyHkimii Moodle, a Takke CII0KHOCTH, BOSHUKAIOLIHUE Y CTYACHTOB IIPU PELICHHH 3314, CIIOCOObI HX
npeoonenus ¢ nomomsio JOP. Pe3ynbraTsl paboTh MOTYT OBITh IPHIMEHEHBI IPH 00y4YEeHNH CTYAEHTOB MaTeMaTHYECKUX CIIENUATbHOCTEH, a TakxkKe s
CaMOCTOATENIBHOTO U3Y4YEHHUsI IJAHHOH TEMBbI.

Hcromuna YibsHa OakanaBpuar 4 Kiaccudukarms KOMIaKTHBIX CBSI3HBIX IBYMEPHBIX Macnoa FOnus BanepreBna

AnexceeBHa MHOTr000pa3uii (HarJsAHbIH Kype UL CTyCHTOB
OakamaBpuaTa MaTeMaTHIECKOrO HAIIPaBICHUS
IeJJarorn4ecKuX By30B)

PaboTa nocBsieHa HCCIeIOBAaHHIO H KJIACCH(HUKAIN KOMIIAKTHBIX CBS3HBIX JIBYMEPHBIX MHOrooOpasuil. B pamkax paboTs! pa3paboTaH y4eOHBIH Kypc, B KOTOPOM
HOPOOHO PACCMOTPEHO A0KAa3aTEIbCTBO TEOPEMbI O KIACCH(UKAIIME KOMIIAKTHBIX CBSI3HBIX JABYMEPHBIX MHOT000pa3uii. st HarisiHOCTH ObLIN NPUBEACHBI U
MIPUMEPBI U UCII0JIb30BAaHbI ABTOPCKHE PUCYHKU.

Katunosa Banenruna OakanmaBpuar 4 Pa3paboTka qUCTaHIIMOHHON MOANEPIKKH PeIIeHHs Apxkuna Kcenns ['eoprueBna
BanepbeBHa IUIAHUMETPUYECKUX 3a/1a4 pH noaroToske k EI'D

Ilenbro nccneoBaHus SBISCTCS pa3paboTKa Kypca AUCTAHIIMOHHOM MOANEPsKKH IS TOATOTOBKH K PEICHUIO IIIaHIMeTprdeckux 3agad EI'D. Ilenesoit
ayfuTOpHel Kypca BIsoTcs ydanmecs 10-11 knaccoB, KOTOPBIM IPEACTOUT B CKOPOM BpeMeHH ciaBaTh EI'D. [l mocTHKeHNUs TOCTAaBICHHBIX Leneit
HCIIONB3YIOTCS] COBPEMEHHbIE TEXHOJIOIMH 00pa30BaHusl, TAKHE KaK KaTajor OHIaiH-KypcoB Stepik. DToT pecypc MO3BOJISET yYaIMMCs H3y4aTh MaTepHaibl B
yIo0HOe [T HUX BpeMsl H CBOOOTHOM TEMIIe, OBBIIIAS JOCTYITHOCTh OOyUEHHSI.

Osxugaemsie 3(GGheKThl OT BHEAPEHHS Kypca BKIIOYAIOT MOBBILICHHE YPOBHS MOHUMAaHHs yIeOHOTro MaTepHana, yiy4iieHne oomeil ycnesaemocti. Pazpaborka
MaTepHAJIOB OCYIIECTBILIETCS C yIeTOM CHel(UKH MIKOJIBHOI IIporpaMMbl ¥ TpeOOBaHHMIT K colepKaHNuIo 00pa3oBaTeIbHBIX KYPCOB U oarotoBke k EI'D.

Koporsuiesckas Beponuka OakanaBpuat 4 PazpaboTka yueOHO-METOANYECKUX MAaTEPUAIIOB 110 Macnoa FOnus BanepreBna
MuxaiinoBHa MPOEKTUBHOI FeOMeTPUH AJIs CTYAEHTOB MaTEMAaTHIECKOIO
HaIpaBJIeHHs Negarorndecknx BY3os

Meronnueckue paSpaGOTKI/I TpeacTarT c000# KOMITJIEKCHBIH Kypc 110 l'[pOeKTMBHOﬁ TeOMETpUH, OXBaTHIBAIOIIUI KaK TEOPETHUICCKUE OCHOBBI, TaK U IIPAKTUICCKUE
TIPUJIOKEHU S JTaHHOM 00J1aCTH MaTEMaTHKH. HOI[]JOGHO paccMaTpuBarOTCs KIIFOUEBBIC ITOHATHSA U IIPUBOAUTCSI MHOXKECTBO IIPUMEPOB, 3a/1a4 U I/[J'I.TI}OCTpaLII/[I\/'[, qTo
TIO3BOJIACT CTYACHTAM JIYYIIC YCBOUTH MAaTECPUAT U PA3BUTh HABBIKU PCUICHUSA T€OMETPUICCKUX 3a/1a4. PCKOMeH,HyeTCﬂ JUIA CTYAEHTOB MAaTEMATUYCCKUX 1
TEXHUYCCKUX CHBHHaHBHOCTeﬁ, a TaKXe it nper[oz[aBaTenef/'[, KEJIaroImux yF.TIy6I/ITB CBOM 3HaHUsI B 00J1aCTH HpOeKTHBHOﬁ TEOMETPUH.

Kopsikuna Anacracus Marucrparypa 2 CraHJapTHbIE U HECTAHJAPTHBIE METO/IbI PELICHHS Pyxmn Cepreit EBrenbeBuu
AnjpeeBHa MOKa3aTeNbHbIX U JIOrapu(pMHIECKUX YPaBHEHHH U
HEPaBEeHCTB

IpexcrasienHas paboTa MOCBALIEHA METO/IAM PELIEHHUS [I0KA3aTeNbHbIX U JIOrapU()MUYECKUX YPABHEHHI 1 HEPABEHCTB, C LIEJbIO BBISABICHUS, CHCTEMATH3AINN U
aHaIIM3a CTAHIAPTHBIX ¥ HECTAHIAPTHBIX METOJOB PEIIEHHs [TOKA3aTeNbHBIX U JIOrapi()MUIECKUX YPABHEHUH U HEPABEHCTB, a TAKIKE OIPE/eNeH st 00IacTell ux
Haunboee 3P PEeKTHBHOTO MPUMEHEHUSI.

B paboTe HCIIoNb30BaIMCh METOIBI TEOPETHISCKOr0 aHAIN3a M CHHTE3a, KIacCH(HKAIMI U CHCTeMaTH3alii. B 4acTHOCTH, POBOAMIICS CPaBHUTEIBHBIH aHAIH3
3 (heKTUBHOCTH PA3IMYHBIX METOJIOB.

B pamMkax ncciiejoBaHus OBUTH BBISBICHB OCOOCHHOCTH NPHMEHEHHS HECTaHIapTHBIX METOJIOB H YCIIOBHUI, KOT/1a UX UCIIOJIL30BAaHKE SIBISIETCS Hanboliee
1execoo0pasHeIM. BBLTH paccMOTpeHBI IPUMEPHI PEleHHs yPaBHEHHI! U HePaBEHCTB MOBBINICHHOH CIIOKHOCTH C HCIOIb30BaHUEM KOMOUHUPOBAHHS Pa3IUYHbBIX
METO/I0B.

Pe3ynbTaThl HccIe10BaHUS MOTYT OBITh HCIIOIb30BaHbI IIPU Pa3pabOTKe METOAUUECKUX MaTepUaoB st moAroTosku k EI'D u omumnuagam no MaTeMaTuke, a
TaKoKe U YTIIyOIEHHOTO M3y4EeHHS TeMBI B paMKaxX IIKOJIBHOTO M BY30BCKOTO Kypca anreOpsl. PaspaboranHast kiraccH(UKAINS U aHAIH3 METOIOB TTI03BOJIHUT
CTyJeHTaM ¥ IpenoxaBaTessiM Ooee 3 (peKTHBHO BHIOUPATh ONTUMAIBHBIE CTPATETHH PEIICHHS IT0KA3aTeIbHBIX U JJOrapu(MUUECKUX YPaBHEHUIT 1 HEPAaBEHCTB, a
TaKOKe PaCIIUPUT apceHal HHCTPYMEHTOB [JIsI PellIeHHs CII0KHBIX MAaTeMaTHYECKHX 3a1a4.

Kyueposa Banepus IlaBioBra OakanmaBpuar

4 ‘ Tpuronomerpudeckne GpyHKIHI Pucc Enena ApryposHa

B paboTe paccMaTpHBaOTCs pa3iUYHbIE MOIXO/bI K OMPEACICHUI0 TPUTOHOMETPUYECKHX QYHKIMi. YKa3bIBaAIOTCS OCHOBHbIE HEAOCTATKHU HIKOIBHOTO
ompeeTeHys] IPU U3yYEHHU COAep KaHus yaeOHUKOB. [IpencTaBieHbl U HEKOTOPBIE YIPAXKHEHHUS TIOBBIIEHHOH CI0KHOCTHU, KOTOPBIE OCHOBBIBAIOTCS] HA TEOPUU
IIKOJIEHOTO Kypca. Jlasiee moka3pIBaeTCsl, Kak yaeTcsi H30eKaTh OCHOBHBIX HEJJOCTATKOB IIKOJIBEHOTO ITOJXO0/1a IPH ONPEASICHHN TPUTOHOMETPHIECKHX (DYHKIHUH B
Kypce MaTeMaTHIeCKOro aHajIK3a BRICIINX y4eOHBIX 3aBe[eHHi. B mpomomkeHne paccy>kaeHUsI 0 TPUTOHOMETpUYecKuX (QyHKIHUSIX B Kypce BhICIIeH MaTeMaTHKU
IPeCTaBIAETCS HOPOOHOE H0KA3aTeIbCTBO XapaKTEPUCTHYECKOT0 (PyHKIIMOHAIFHOTO ypaBHEHMs KOCHHYCa. B 3aBepIeHre 0OCHOBHOM 4acTH AEMOHCTPHPYeTCs
MPEACTaBIEHHE KOTAHT€HCa B BUJI€ CyMMbI TPUTOHOMETPUYECKOTO psiJia ¢ MCIIOJIb30BAaHUEM CIOJKETa JloKazaTenbeTsa 13 "Kuuru'".

MakapoBa AHacTacus OakanaBpuat 4 WHTerpansl, 3aBUCSIIIE OT TapamMeTpa Slky6con Muxaun SIkoBrneBud
AJexceeBHa

B nuriomMHOl paboTe paccMaTpHUBAIOTCS HHTETPAIIBL, 3aBHCSIIME OT HapaMeTpa, KOTOpbIe MPEICTABIIOT COO0H BaXKHBIH HHCTPYMEHT B MATEMAaTHIECKOM aHAJIN3e.
Llenblo uccne0BaHuS SIBIACTCS H3yUEeHHE CBOMCTB TaKHX HHTETPAJIOB M METONOB UX BhIUUCIEHUS. B mepBoil acTu pabOTHI IpeACTaBlIeHa TEOPETHIECKast OCHOBA,
BKJIFOYast OIIPE/IENICHNs] U OCHOBHBIE CBOWCTBA MHTErPAJIOB, 3aBUCAIINX OT apaMeTpa. PaccMOTpeHbl Takue BaXKHbIE KOHLENINH, KaK TEOpEMa O

i depeHIIPOBaHUY O/ 3HAKOM HHTETpaa, a TAKKe YCIOBHS, TIPU KOTOPEIX MOXKHO IIPOM3BOJNTE HHTETPHPOBaHKE U nHu(depeHnpoBanue 1o napamerpy. Bo
BTOPOH YaCTH AUIIIOMA IPHUBEICHBI IPHMEPHI HHTETPAJIOB, 3aBUCSIINX OT IApaMeTpa, ¢ IMOAPOOHBIM aHAIN30M HX BBIUHCICHUS. PaccMaTpuBalOTCs pa3nuIHbIe
METO/IBI, TAKHE KaK 3aMEeHa EPEMEHHO, HHTErPUPOBAHKE 10 YaCTSAM M HCIIOJIb30BaHNE CICNUATBHBIX (YHKIMN. B 3aKmounTenbHOM yacTn paboThl IpHBEICH
IUTaH 3JIEKTUBHOTO Kypca Ul U3ydeHHs JTaHHOTO BH/Ia HHTErPAJIOB B CTAPIIHX Kiaccax. TakuM o0pa3oM, paboTa JEMOHCTPUPYET 3HAYMMOCTb HHTETPaJIoB,
3aBHCSIIMX OT ITapaMeTpa, Kak B TEOPETUUECKOM, TaK H B IPAKTHIECKOM ACIEKTax.

Masmunnkosa Kcenus OakanaBpuar 4 HexoTtopbre moArpynmbsl GapUIeHTPHIECKON TPYIIITBI CrenaHoBa MapuHa
CepreeBHa AnexcaHapoBHa

PaboTa BKIIIOYaeT KPATKHUil HCTOPHUYECKHI 0030p OapUIIEHTPUUECKHX KOOPAUHAT, CHCTEMAaTH3UPYIONHI nuMeromuecs 3HaHus. OnpeieraeHbl 0a30BbIe TOHATH:
OapHIeHTpHYeCcKass KOMOWHAIMS TOUeK, OapHIIeHTpHUUYecKas CHCTeMa KOOpAMHAT U OapuneHTprueckas rpymma. [lonydeno onucanue apUHHBIX Tpeodpa3oBaHui B
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TepMHHaX OaPUIICHTPHYECKUX KoopauHaT. ONMICaHbl HEKOTOPbIE MOATPYIIEI OapULIEHTPUYECKOM TPYIIBI: MHOXECTBA MATPHUIL IEPEX0/1a, HIIEMEHTaMU KOTOPBIX
MOryT ObITh TONBKO 0 ¥ 1, 1 MHOXXECTBA MATPHI] IEPEX0/1a, 3AMKHYTBIX OTHOCUTEIEHO TPAHCIIOHUPOBAHKS, A TAKIKE HCCIICAOBAHBI CBOMCTBA IIPEOOPA30BaHHUIA,
3a/1aBaEMBIX PaCCMaTPHBAEMBIMH HOATPyHIaMH. B 3aKiIF0ueHIe, IeMOHCTPUPYETCs IIMPOTa IIPUMECHEHHUsI OAPULICHTPUYECKUX KOOPAUHAT B PA3IMYHbIX 00IacTIX
HayKH.

MarseeB @enop BuranbeBuu Marmcrparypa I 2 | Mertozbl pelieHus 3a1a4 ¢ IapaMeTpoM Pyxmun Cepreit EBrenseBnd

n "

Kak u3BecTHO, Ha eJMHOM rocyaapcTBeHHoM 3k3amene (EI'D) cymectyer 3aaua ¢ ""napamerpom”". V3 roga B ro AaHHYO 33/1a4y BEPHO peliaeT KpaiiHe HU3KUH
HPOLICHT BIIYCKHUKOB. B aHHOI paboTe MBI IpoaHaIN3UPYEM IIKOJIbHBIE y4eOHHKN MaTeMaTHKH, areOpbl 1 FeOMETPUHU Ha NIPeMET HAIMYUs B HUX 33/1a4 C
IIapaMeTpoM, a TaKKe BHIICHUM COOTBETCTBHE 110 YPOBHIO CIIOXKHOCTH 3a/1a4, IPEICTaBICHHBIX B yueOHMKaX, 3agadaM u3 EI'D nmocneqHux ner. AHaIOTHYHBII
QHAJIM3 POBOJUTCS H JUIS BHELIKOJIBHOM PYCCKOA3BIYHOM JINTEPATYpPhl, OCBSIICHHON PELICHHIO 3a/ia4 C TapaMeTpOM, C LIEIbIO BBISCHEHHS, CIIOCOOCH JT1
BBIITYCKHHK CAMOCTOSTEIIBHO MOATOTOBUTHCS K HX PelIeHHI0. B urore paboThl OyaeT cocTaBieHo 10cobKe/3alaqHUK 171l OPraHN3aLMK OATOTOBKU K PEIICHUIO
JIaHHBIX 3a/a4.

Muxaiinosa Kcenus OakanaBpuar 4 - KamenkoBa Haranbs
AmnpnpeeBHa (Ownaiis) T'ennanbeBHa
MuxaiinoBa MapbsiHa OakanmaBpuar 4 HexoTopsle MaTeMaTHYECKHUE MOJIENN B MEIULIMHE Bynaes Buktop JImutpuesnu
AHsipeeBHa
Mys3blka MapuanHa OakanaBpuat 4 Co3aaHue dJIEKTHBHOTO Kypca 110 TEOPHH YHCEe UL Slumna Enena FOpreBHa
MaxkcumMoBHA yuauxcst 10-11 kimaccos

B pabote pazpaboTaH 3IEKTHBHBIH Kypc 110 TeopuH duceln 1t yaanmxcst 10-11 xraccoB. PaccMoTpeHBI KiltoueBble TeMBI M METOJIBI peleHus 3a1ad. Kype
HaIpaBJICH HA Pa3BUTHE JOIMYECKOr0 MBIILICHHS U MOBBILICHU MHTEpeca K MaTeMaTHKe. JIaHHbIH KypC OMOMKET y4alllMCsl B PEIICHHU OJHOW U3 CaMbIX
CJIOXKHBIX 3a1a4 npoduisHoro EI'D.

HexpacoBa Enena AnekceeBHa OakanaBpuat 4 - KamenkoBa HaTanbs
I'enHanpeBHA
ITanoBa Exarepuna OakanaBpuar 4 OnopHbl€ 331244 B Kypce IKOJIbHON FeOMETpHU CrenaHoBa MapuHa
JmutpueBHa AuexcaHapoBHa

JloxJazt OCBSIIEH aKTyalbHOH pobiieMe IpenojaBaHus TeOMETPHH B IIKOJIe — HCIIOIb30BAHUIO ¥ CHCTEMaTH3aIHHU ONIOPHBIX 3a/1ad Kak 9 (EKTHBHOTO
HHCTPYMEHTa ()OPMUPOBAHHUS IIIyOOKOr0 NOHUMAHHUS IPeMeTa U Pa3BUTHS HAaBBIKOB PELIEHHs FeOMeTpHIecKuX 3a1ad. OmopHas 3aa4a onpeiensiercs Kak
THUIIOBAs 3a/1a4a, Cofieprkamasi B cebe KIIIOUEeBYIO UIEI0 HIM METO PelIeH s, KOTOPBIH MOXKeT ObITh IPUMEHEH IPH peLIeHUH 0oee CI0KHBIX U HECTAHIAPTHBIX
3aj1au4.

Llenbio goKIaga sIBIAAETCS AEMOHCTpALUs BaXKHOCTH IIeIeHANPaBISHHOrO UCIIONB30BAHMS OMIOPHBIX 33J]a4 B 00y4eHHH FeOMETPHH, a TakKe pa3padoTKa
METOIMYECKIX PEKOMEHJANH 110 HX MTOA00pY, CHCTEMAaTH3aliH 1 IPUMEHEHUIO Ha Pa3iIMIHBIX dTanax o0ydeHus.

Jloxnan Oyner mose3eH yIuTeIsIM MaTeMaTHKH, METONCTaM, CTyIEeHTaM ITeJarorHYeCKHX BY30B, a TAKXKE BCEM, KTO HHTEPECYETCsI BOPOCAMH IPENoaBaHus
TeOMETPHH B IIKOJIE. Pe3ybTaThl HccaeMoBaHusl, IPEICTaBICHHBIE B JOKJIAJe, MOTYT OBITh HCIIOIB30BAaHb! JJIsl COBEPIICHCTBOBAHHS METOANKY IIPETIOAaBaHHs
T€OMETPHH, TIOBBILIICHHS 3P (HEKTUBHOCTH O0yUEHHS U YIy4IICHHS Pe3yIbTaToOB Y4alHXCs Ha k3aMeHax. [loq4epKuBaeTcs, 4To TpaMOTHOE HCIIONB30BaHHE
OTIOPHBIX 3a/1a4 HE TOJIBKO 00JIEryaeT MpoIecc PENIeH s CI0KHBIX T€OMETPHIECKHIX TTpo0iIeM, HO M CIOCOOCTBYET Pa3BUTHIO y YIEHHKOB MaTEMaTHIECKOH
KyJbTYpBI U YBEPEHHOCTH B CBOHX CHJIaX.

ITamuenkos Cepreit CepreeBuy OakanaBpuar 4 Knaccudukanus mpaBUIbHbIX MHOTOMEPHBIX Macnosa FOnus Baneprena
MHOTOIPaHHUKOB

B pamkax qaHHO#M paboThI Hamu pa3paboTaH yueOHBIit Kypc, B KOTOPOM MOAPOOHO pacCMOTPEHO OKa3aTenbCTBO TeopeMsl Llnednn o knaccubukarmm
MPaBUJILHBIX MHOTOMEPHBIX MHOTOIPAaHHHKOB. JIJIs1 Ty4Ilero yCBOCHHsI MaTepHaa IpUBE/ICHbI aHAIOTHU B IByMEPHOM U TPEXMEPHOM IIPOCTPAHCTBAX, a TAKXKE
MCTIOJIb30BAHbBI aBTOPCKHE MIITIOCTPAIIUH.

Ileuyruna /lnana BanepbeBHa MarucrTparypa 2 Meroauka n3yueHust HEeKOTOpBIX 3ajau ypaBHeHus Jlanmaca | Bymae Bukrop JImurpuenu
u [Tyaccona B Kypce MaTeMaTHIeCKOH (U3HMKH JUIst
CTYIEHTOB OaKanaBpHaTa, 00yJaronIUXCsl 10 CTPOUTEILHEIM
I

B crartbe npemiaraeTcs BEIACIUTD BpeMs B Kypce «Bpicias MaTeMaTHKay Il H3y9eHUs] MaTeMaTHIeCKOH (HU3UKN ULt 3-4 KypCOB CTYICHTOB OakaaBpuara,
00yJaroImuxcs Mo CTPOUTENbHBIM NpoduisiM. Kak nmpaBuito, eciu U u3ydaercs MaTeMaTHieckast (pU3UKa, TO TOJIBKO B MarucTparype, HO CTY/ACHTEHI,
BBITYCTHBINECS U3 0akaTaBpHaTa U HE UAYIHE B MATUCTPATYpy, He H3y4aloT 3TOT Kypc. J1o Tex mop, moka pabOTHHKH He HOHMYT IepeoBble MaTeMATHIECKUE
HaBBIKH, HCIIOJIb3yeMbIE B CTPOUTEIILHOM CEKTOpE, OHU OYIYT OCTaBaThCsI HECIIOCOOHBIMH YIOBIETBOPHUTH IIOTPEOHOCTH ITOH OBICTpOpacTyIieil oTpaciy.
AKTYaJIbHOCTb T€MBI HCCIIEIOBaHUS 00YCIIOBJICHA CIIOKUBIIMMHUCS K HACTOSIIEMY BPEMEHH IIPOTHBOPEUHSIMU MEXKITY: HEOOXOJHUMOCTBIO KAYeCTBEHHOTO YCBOCHHUS
00y4aIOMIUMHUCS TOHSATHS OCHOB MaTEMaTH4ECKOM (hU3MKH, B YACTHOCTH ypaBHeHus Jlamnaca u [lyaccoHa, M HETOCTaTOUYHOM pa3pabOTaHHOCTHIO METOTUKH €&
hopmupoBaHHus Ha Kypce OakanaBpHara 1 CTpouTeseil. B coBpeMeHHO HayKke U TEXHHKE MaTEMAaTHIECKHE METOJIbI HCCIICIOBAHHSI, MOJICIIMPOBAHHS U
MIPOEKTUPOBAHHMS HTPAIOT Bee OOJIBIIYIO POJIb. DTO 0OYCIOBICHO COBEPIICHCTBOBAHHEM BBIYHCIUTEILHON TEXHUKH, OJ1aroaps KOTOPOH CYIIECTBEHHO
PpacIIHpseTcst BO3MOXKHOCTD YCICHIHOTO IPUMEHEHUS] MATEMAaTHKHU PH PEIIeHUH KOHKPETHBIX 3a/ad.

Llens uccaenoBaHUs 3aKII0YAETCS B BBIIBICHHN METOAUYECKUX 0coOeHHOCTel (GopMupoBaHus MoHATHS «YpaBHeHus Jlammaca u [lyaccoHa» As CTyIeHTOB,
00yJaroImuXxcs 0 CTPOUTENBHBIM NpoduisiM, 3-4 Kypca GakaiaBpuarta B Kypce JUCIUILTHHEI «Matemartndeckast Gpusmukay.

Cembait Annpeit AHTOHOBHY Marucrparypa 2 MaremaTHyecKHe Kpy»KKH B 5-7 Kjlaccax: THIIOJIOTHs, Pyxkmun Cepreii EBrenseBny
HporpaMMa, METOMKA, 3a/JauH.

PaGora TIOCBsAIICHA METOAMKE OpraHu3alvy U NPOBEACHUA MATEMATHICCKUX KPY>KKOB JUIA yHalIuXCs 5—7 xnaccoB. B pa6o1‘e paccMaTpUBAOTCS PA3JIUYHBIC TUITHI
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MaTEMaTUYCCKUX KPYKKOB, UX LEIU U 3a1a44, a TAKKE 0COOCHHOCTH pa6OTLI C A€TbMH JTaHHOI'O BO3pacTa. Ocoboe BHUMaHHE YACICHO pa3pa60TKe nporpamMmm
3£1H$ITI/If/‘I, HOI[60py 3aga4 paanquﬁ CJIOKHOCTH U YPOBHS, a TAKXKE METOJaM BOBJICUCHHUS IKOJIBHUKOB B aKTUBHYIO IIO3HABATCIIbHYIO AEATEIIBHOCTD.
PaCCMa’I‘pI/IBaIOTCSI BOITPOCHI CI)OpMPl‘pOBaHI/I}I y nerei HMHTEPECA K MAaTEMATHUKE YEPE3 PCIICHUEC HECTAHAAPTHBIX 3a/1a4, Pa3BUTUEC JIOTHIECKOI'O MBITIIJICHUSA U
CIOCOOHOCTH K aHaIu3sy. Pabora 6yz[eT TOJIE3HA YUUTEIIIM MAaTEMATHKU, PYKOBOAUTEIISIM KPYI)KKOB U BCEM, KTO HHTEPECYCTCS BOIPOCAMHU JOIIOJIHUTEIIBHOT'O
06pa30BaHI/I$I B 00J1aCTH MATEMATHKH.

Tuxonos Wibs Onerosny Marucrparypa 2 HexkoTopsle 3a1a4u BBITYKJIONH U KOMOMHATOPHOIT Pyxumn Cepreii EBrenbeBuu
TreOMEeTpUH

PaccMOTpeHbI KOHCTPYKIMH HEKOTOPBIX TOYSYHBIX MHOKECTB IIIOCKOCTH. [IpHBECHBI IPIMEpPBI TOYEYHBIX MHOXKECTB 00JIaJal0IINX HEKOTOPBIMH CBOICTBAMH, a
TaKXkKe JOKA3aHbl YTBEPXKACHHS KaCAEMO 3TUX TOYCUHBIX MHOXECTB. PacCMOTpEHHbIE KOHCTPYKIIMH KacatoTCs MPOCTEHIINX TapagoKCOB TEOPUH MHOXKECTB.
KiroueBble cl10Ba: 3aMKHYTHIC TOYE€UHBIC MHOXKECTBA, OrPAHHYCHHBIC TOYCYHBIC MHOXKECTBA, ABIKCHHE [NIOCKOCTH, KOHIPYIHTHbIE TOYCUHBIC MHOKECTBA.

Tumme Muxaun AneKkceeBud; GakanaBpuar 5 Llenas u Apo6HAs YacTh UKCHIA B ONMMITHATHBIX 3a7auax 10 | Harames Mropesna ®upcroBa
MOCKOBCKHif MeIarorudaecKuii MaTeMaTnKke
rOCYapCTBEHHBIH (Onnaiin)
YHHBEPCHTET

B crartbe paccMatpuBaeTcs npobiieMa H3ydeHHs TeMBI Liefiasl M JpOOHast YacTh YHCIIa B CTapIlei mKose. BeisiBieHa HE0OX0JUMOCTh OoJiee DEeTaIbHOTO H3yIeHUs
JIAHHO# TeMBI, TaK KaK B OJIMMIIMAJaX €CTh 3a7aut, COJEPKAIIIe LEIYI0 1 JPOOHYIO YacTb Yucia. B pesynbrate paboThl BBISABICHO MPAKTUYECKU MOJITHOE
OTCYTCTBHE I10COOUH, CHCTEMAaTU3UPYIOIIUX 3a7auH [0 JaHHOH TeMe, a TaKKe PACCMOTPEHBI HEKOTOPBIE METO/IbI PEIIEHHs] OIMMIIMAIHBIX YPaBHEHUI.
IMomy4eHHBIe pe3yabTaThl MOTYT OBITH UCIIONIB30BAHBI B CO3JAHHHU OCOOHIT U OATOTOBKE K OMMMITHAIAM.

TymymbacoBa Maprapura Marucrparypa 2 HexoTopbie TeopeMbl 0 0CIEA0BATENBHOCTSIX, UMEIOIIUE SIky6con Muxaun SIkoBiieBUY
MuxaiinoBHa HEIPepHIBHBIC aHAJIOTH

Most BbIITycKHas paboTa mocssiieHa TeMe «HekoTopsie TeOpeMsl O OCIEeI0BATENbHOCTSIX, UMEIOIHE HEPEPHIBHBIC aHATIOTH.

CyImecTByeT MHEHHUE, YTO TEOPUSI MATEMAaTHIECKUX JUCIUILINH €CTh HEB3aUMOCBSI3aHHBII HAOOp Pa3/elioB, COCTOSAIINX U3 YTBEPIKICHHUH, IPIMEHHMBIX TOJIBKO K
TeKylLlleMy HalpaBJIEHHIO. DTO CBA3aHO C TEM, YTO B KaXKIOM paszielie TEOPeMbl I0Ka3bIBAIOTCSI B COOTBETCTBUH C TOH TeopHeil, KOTopast H3/I0KeHa KOHKPETHO B
HEM, He BBIXOJIS 32 €ro paMKH. A JOKa3aTeJIbCTBO IPH 3TOM MOXKET 0Ka3aThCs HEIIPOCTHIM U HEOUEBUIHBIM [JIsI YUTATENs, CIIUIIKOM CIO0XKHBIM. OIBITHBIE
MaTeMaTHKH IOHUMAIOT, YTO 3TO JAIeKO He TaK. MOXHO BBIIENUTH HE OJTHO U He JBa Habopa yTBep KIEHHUIl, HaXOSIINXCS B Pa3HBIX pa3JieaX, KOTOPBIE MOXKHO
CBSI3aTh IIyTeM IIOCTPOEHHUS JOTHYECKUX, He IIPOTUBOPEYAIUX APYT APYTY LENOYeK BbICKa3bIBAaHUH.

3710 3HaHHE (IIOHHMMaHKE) MOXKET CIIOCOOCTBOBATH YHPOIICHHUIO PAcCyKISHHH, HEOOXOUMBIX UL IIOCTPOCHYS I0KA3aTeNbCTB TEX WIH HHBIX YTBep)KACHUH. B
JTaHHOH paboTe OyoyT IPeACTaBIEHb! BO3MOXKHbIE PACCYKICHHs, KOTOPbIE CIIOCOOCTBYIOT 10KA3aTeIbCTBY OJHHUX YTBEpKACHUH, HAXOSIINXCS B OJHOM pasferne, ¢
MIOMOUIBIO T€X, KOTOPbIE U3/10XKEHbI B APYTHX. CTOUT OTMETHTb, UTO NPEICTABICHHbIH MaTepHall UMEET CBSI3H C KypCOM MaTeMaTUUECKOro aHalIu3a, HO He
n3yqascs B HEM.

Cama paboTa HOCBSIIEHA HCCIIETOBAaHUIO TAKUX TEOPEM, a HIMEHHO: VX aHanm3y U J0Ka3aTenbCTBY; HermocpecTBeHHOMY HX HCIIOIB30BAaHUIO IIPH PEIICHUH 3a/1ad;
JloKka3aTenbCTBY € UX MOMOILBIO APYTUX TEOPEM, SBILIOIIUMUCS UL TEX aHATOTaMH.

Ilens paGoTEL: HCCiTeIOBaHUE TEOPEM, IMEIOIINX HENIPEPHIBHBIC aHATIOTH. 3aa4u:

Pacmmpenne kpyra 3HaHHi 110 TeMaM «Psibi», «HecoOcTBeHHbBIE HHTETpalbl», «/IBoMHBIE psb, «HecoOcTBEeHHBIE TBOWHEBIE HHTErPAIbD», «PeKyppeHTHBIE
ypaBHeHH, «nddepeHunanpusle ypaBHeHUD», «Kitaccnueckoe M reOMeTpHIECKOe ONPEAENICHHS BEPOSITHOCTIY, a TAKXKE aHAJIN3 JINTEPaTypHI 110 JaHHBIM
TeMaM;

Co3zaHue CBA3HOTO TEKCTa, JOCTYITHOTO JUIs CAMOCTOSITEIIBHOTO H3y4CHHS CTyACHTAMH;

OdopmieHHe CBOMX JOCTIKCHUH B BU/IC TEKCTA, BBIICP)KAHHOTO B SANHOM CTHJIE C MUHUMAJIbHBIM KOJTMYECTBOM OTCBIIOK;
Penrenne 3a1ad, WIUTFOCTPUPYIOIIHX TEOPHIO, X HX 0(OPMIICHHUE;

Odopmirerne ToKa3aTeNbCTB TEOPEM, C CIIONB30BaHNEM HX aHAJIOTOB;

AHanm3 10Ka3aTeNnbeTB U PHKcALUs pe3yIbTaToB B paboTe.

®ponos Imutpuii Cepreesud; MarucTparypa 2 [Ipunoxenue 1eTUMMOCTH MHOTOYJICHOB K PEIICHUIO 3a/1a4 ®upcroBa Haranes Uropesna

MOCKOBCKHIA TTeIarornaecKuit
TOCyIapCTBEHHBIH
YHUBEPCHUTET

B crartbe paccMaTpuBaeTCs IPUMEHEHNE OCHOBHBIX MOHATHII TEOPUH ASTMMOCTH MHOTOWICHOB K PEIICHUIO anredpandeckux 3axad. Llenpro uceiaenoBaHus
SIBTIACTCS] CUCTEMATU3aLHs U pacIIMpeHue 3HaHUi 1o TeMe «MHOrouIeHsl 0T OfHOM IepeMeHHo». [IpeanoskenHas TeMa UMeeT JJOTHYecKoe IPOJOIDKEHHUE IPU
N3YYeHUH MAaTEMaTUKH B BBICIINX YUEOHBIX 3aBEICHUSX.

Xamnpénkona JIugust OakanaBpuat 4 TpuroHomerpus 1 GU3MKa B IPUPOIHBIX SBICHUAX ®upcrosa Haranes Uropesna
ITaBnoBHa;

MOCKOBCKHI1 TTeTarorndecKuii
TOCyapCTBEHHBIH
YHUBEPCHUTET

B cratbe paccMaTpuBaeTCS IPUMEHEHNE TPUTOHOMETPHIECKUX (PyHKIUH I MOAEIHPOBAHUS IIPEIOMICHHUS U OTPaXKeHHs CBETa B Iporiecce HOopMUPOBAHHS
panyTH, a Taxoke IeKTPOMATHUTHBIC BOJIHEI U 3apsDKEHHBIC YAaCTHIIB 11 IOHHMMAHUS TOTO, KaK TPUTOHOMETpHIECcKUe (hYHKIUHU OMHCHIBAIOT BOSHUKHOBEHHUE
CEBEPHOTrO CUSHHUSI.

PaGora HampapJICHa Ha JEMOHCTPAIIMIO IPAKTUHYECKOT0 IIPUMEHCHUSI TPUTOHOMETPHUH JJIST UHTEPIPETALIHN CbI/ISI/IquKHX TIPONECCOB, MPOUCXOIANIUX B IIPUPOAEL, UTO
MOJKET MOCITOCOOCTBOBATH MOBBIIICHUIO MOTHBAIMH YYAIIUXC K U3YYCHUIO CCTCCTBCHHOHAYYHBIX TUCHHUILINH.

UYepHoBa Ajnexcanzipa MarucTparypa 2 Pemienne onmMMnuaaHbIX 33124 KaK 4yacTh 00y4eHHs Jlapomkna Muxann
AnekceeBHa, MaTeMaTHKe Bnangumuposuu
MITIY um. M.E. EBceBbeBa (Omnaitn)

B cratbe paccMaTpuBaCTCA np06nema HEIOCTATOYHOI'O PAa3BUTHUSA MATEMATHICCKUX CrocoOHOCTEH yJaluxcs B paMKax CTaHAAPTHOI'O HIKOJIBHOI'O

5




06y!{eH1/m. O060CHOBBIBACTCS HEOOXOUMOCTb HUCTIOJIb30BaHMSI OJMMITHAIHBIX 3a/1a4 Kak 3(1)(1)€KTI/IBHOF0 HUHCTPYMCHTA U1 pasBUTHUSA JIOTHYECKOIO, aGCTpaKTHOl'O,
KPUTUIECCKOTO U TBOPUECCKOI'O MBIIIJICHUS, (I)OpMHpOBaHI/I}I HCCIEAOBATCIbCKUX HABBIKOB U IOBBINICHUA MOTHBAIIUU K U3YYCHUIO MAaTEMATHUKH. AHEU'II/ISI/IpyeTCH
cneumbm(a OJIUMITHAIHBIX 3a/1a9 U UX OTIIMYHUE OT CTaHAAPTHBIX 3a1a4 MIKOJTHHON IpOorpaMMel. HOI[‘IépKI/IBaeTCH, YTO PCIICHUEC OJIUMMITHAIHBIX 3a/1a9 HE TOJIBKO
CHOCOﬁCTByCT TIOATOTOBKE K OJIUMIIMAJIaM U KOHKYpCaM, HO U q)OpMI/IpyCT Yy ydJaluuxcs HHTEPEC K MATEMATHUKE U TOTOBHOCTD PELIATh CJIOKHBIC U HECTAHAAPTHBIC
3a/1av¥ B pa3IMIHBIX C(_’pepax JKU3HU.

Uypxuna Kcenust BukroposHa GakanaBpuat 4 OPT' AHU3AILIMSA ITPOEKTHOM JEATEJIBHOCTU ITIPU | Cypukosa Ceersiana
OBYYEHUU MIJIAAIINX HIKOJIbBHUKOB PELIEHUIO | BuagucnaBoBHa
APUOMETUYECKUX 3AJJAY

VYPpoKk MaTeMaTHUKH TPYAHO MPEACTaBUTH Oe3 paboThl Hax apupmernueckumu 3anadamu. Bo ®I'OC HOO o6s13aTebHBIM [UIAHUPYEMBIM PE3YJIbTATOM BBICTYHAET
cOpMHUPOBAHHOCTD YMECHHMS PELIaTh TEKCTOBBIC 3a1a4l. MHOIHMe H3BECTHBIC IIEAror U METOJUCThI BBHIACISIOT IEPEUCHb IIPO0OIIEM, C KOTOPBIMU CTAIIKMBACTCS
MIIaJIIHI MIKOJTEHUK B paMKaX U3YdeHUsI apu(METHUECKUX 3a1ad. B oTH mpoOaeMbl BXOAAT: He3HAHHE JJIEMEHTOB 3a]]a9H, HEYyMEHHE UX BBLICINTh; HEYMEHHUE
yCTaHAB/IMBATh B3aUMOCBS3b MEX1y BEIMYNHAMH B 3a/1a4e; HAPYIICHHUE JIOTUYECKON MOC/IEeI0BATEIbHOCTH IIPU PELICHUHU; OTCYTCTBHE IIOHMMAHU S JIOTHKH 3a/1a4H,
peLIeHre Ha OCHOBE OJJHOrO aJlrOPUTMA; OTCYTCTBUE MaTeMaTHYECKOro BooOpaxeHus. Ho camoii riaBHO# npoOiieMoit siBisieTcst HU3Kasi MOTUBALIUS U3Y4YEHHs
MaTeMaTHYeCKOro MaTepHana y MIaAlIero MKoIbHUKa. [lepes meqaroromM CTOUT BaXkHasl 3a1a4a OMCKAa HEOOXOJUMBIX METOUK U TEXHOJIOTUH AJIS JOCTUKCHHS
BBICOKOT'O YPOBHS MOTHBALIMH U KaK CIEICTBUS — C(HOPMUPOBAHHOCTH YMEHHS PELIaTh 3a/la4u.

B paMkax JaHHOTO MCCIIEOBAHUS MBI IpeIaraeM HCIIOIb30BaTh MIPOSKTHYIO AESTEIbHOCTD JJIsI JOCTIDKSHHS BEHIIICIIOCTAaBICHHOM ey, B mepByto ouepens
Ba)KHO OTMETHTb, YTO JaHHAs JCATEIbHOCTh HOCUT B GOJIbIIECH CTENIEHH CaMOCTOATENbHbIN XapakTep. JI.B. EnuinuHa npuaepxuBaetcs MHEHUSI, YTO IPOEKTHAs
JIeATEeNbHOCTD OarONpHATHO CKA3bIBACTCS HA PA3BUTHH IT03HABATENHLHOTO HHTEpeca, Tak Kak «(opMHpYIommasics IpH eTo UCIIONb30BaHHU NTOTPEOHOCT
MIPUOOPETeHNS, PACIIUPEHNUS ¥ YTITyOJICHHS 3HAHUH SABIIETCSl yCTONYUBEIM BHYTPEHHHM 00pa30BaHUEM yUEHHKA, BBI3bIBAs Y HETO XKaXKAY, PaJOCTh IIO3HAHUS U
TBOpYecTBay. JI. H. Asaposa u H. A. Onenepa Taxske OTMEYAIOT, YTO NIPOLECC IPOEKTHON JIEATENLHOCTH COOTHOCUTCS C TBOPYECKHM HPOLIECCOM, UTO
TIOJIOXKUTENIBHO CKa)keTcst Ha ypoBHe MoTuBarmu. 1. B. Bepxossix u H. I1. IlIuTsikoBa roBOpST, 9YTO B IPOLIECCE IPOSKTHOH AESTETHHOCTH MIAAIINH ITKOJIBHUK
chopmupyer yMeHus paboTaTh C TEKCTOBOI HH(MOPMAIHEH, OCYIeCTBIATh HHPOPMAMOHHBIH IIOUCK, BEICTPAUBATh IIOCJIEIOBATEIEHOCTh CBOMX JIeHCTBHI. Bee
9TH IyHKTHI BaXHBI IPH PEIICHUH apu(pMETHUECKUX 3a/1a4.

Taroke Helb3st He YHOMSHYTh TOT (DaKT, YTO KaXkas COBPEMEHHas! IPOrpaMMa BKJIFOYAET HPOEKTHYIO JESTEIbHOCTb B COIEPXKAHHE KaK Y4eOHOM, TaK U BO
BHEYPOYHOM J€ATEIbHOCTH.

[TexoBrioBa Maprapura OakanaBpuat 4 [IpumMeHeHne TeOpUH UTp B HKOJIOTHU Sxy6con Muxann SIkoBieBuy
AJnekcaHapoBHa

B nannoii pabote uccnenyercs NpUuMeHeHue TEOPUH UIp UL PelIeHHs] aKTyalIbHBIX 9KOJOTMYECKUX MPo0JIeM, TaKUX KaK COKpAIIeHUe BPEIHBIX BEIOPOCOB U
CTpaTerny OXpaHbl OKpy)karomei cpensl. Llenbio necnenoBanus SBisieTcs pa3padoTka TEOPETUKO-HIPOBBIX MOJIENIEH, IT03BOIISIOIIHX aHATM3UPOBATh
B3aHMOJIEHCTBUE PA3IMYHBIX yJaCTHUKOB B 007acTH dKooruu. Mcnonb3ys MaTpU4HbIE H KOOIEPAaTUBHBIE UTPHI, @ TAKKE KOHIIEMIHIO paBHOBecHs 110 Homry, Opin
MIOCTPOEHBI MOJENH, YUUTHIBAIOIIUE PA3IUUHbIE CTPATEINH YKOJIOTHYECKOTO PEryIHpoBaHus. Pe3ynbTaThl HOKa3allHl, YTO KOONEPATHBHbIE IOIXOBI MOTYT
CYILECTBEHHO IOBBICHT () (QEKTUBHOCTE Mep 110 OXpaHe OKpyXKaromieil cpeabl. BeBoasI paboThI MOIYT OBITE HCIIONB30BaHbI JUIS Pa3pabOTKH YCTOHUMBBIX
CTpaTeruil ynpasieHus IPUPOJHBIMU PECYPCaMU.

Cexknus: Tpaauiiuu 1 THHOBAIIMA B OOYYEHHUHU MATEMATHKE
p y

Jata u Bpems npoBeaenus cexuuu: 02.04.2025 B 15:15.

Anpec npoBenenus cexun: ropoa Cankr-IlerepOypr, HabepexHas peku Moiiku, noMm 48, kopiryce 1, aymuropus 229.
dopmart: OUHBIH.

TpeboBanus k qOKIAMy: 5-7 MHHYT.

PyxoBoautens cexiym: Banepuit BanenrunoBud KprlioB, kKaHARAT IENarOrMYECKUX HAYK, JOUESHT KadeIphl METOAUKH
00yueHHs MaTeMaTHKe W HHPOPMAaTHKE.

E-mail: vvkr@bk.ru.

Cexperapsb cexuuu: JleBuukuit Makcum JleoHunoBud.

Jloxknaguuk Yposenn Kypce Tema HayuHblii pyKOBOAUTEIL
o0pa3zoBanus My y Py
Abpamkuna Exarepuna GaxanaBpuat 4 VlcTIoMb30BAHHE HIPOBEIX TEXHOIOTHH KAk CPECTEO Pusxuna Cpetnana
Anppecsra PasBUTHA (YHKIHOHANBHON IPAMOTHOCTH YUAIIUXCS TIPH BuxroposHa
00y4eHNN MaTeMaTHKe

Passutne q)yHKHI/IOHaHBHOﬁ TPaMOTHOCTH 06yqa}oumxc5{ ABJIACTCS O)IHOﬁ n3 3a1a4 COBpeMeHHOﬁ mKojsl. B paMKax BBITIOJTHACMOM pa6OTLI paccMaTpuBaArOTCA
BO3MO>XXHOCTH UTI'POBBIX TEXHOJIOTUH pun 06yqumI MaTEMaTHUKE KaK CpE€ICTBA Pa3BUTHUSA (byHKHHOHaHBHOﬁ TPaMOTHOCTH yJallUXCs. lIJ'Ii[ 3TOro NpPoOBEACHO
JUArHOCTUYCCKOC UCCIICAOBAHUE, a TAKKC MPEIIOKCHBI UTPOBBIC TCXHOJIOTUH JUIA YPOKOB I'€OMETPUA B 8-x KJ1accax, OpUCHTUPOBAHHBIC HA PA3BUTHUEC
q)yHKL[P[OHaJTLHOﬁ T'PaMOTHOCTH yJallluXcs, U NPUBEACHBI NPUMEPHI UX HCII0JIb30BaHUA.

bubukosa Enena OnerosHa; GaxanaBpuat 1 JlnakTHaecKye Urphl Ha 3aHATHSX 110 anredpe U TeOpuH baszapkuna Onbra
MoproBekHit YHCeN B EarorHyeckoM By3e AunexcaHIpoBHA
rocyJJapCTBEHHBIH (Onmnaiin)

MeIarOTHYECKUil yHUBEPCUTET
umenn M. E. EBceBbeBa




JIOKJIa /1 OCBSIIIEH BOMPOCY UCIOIb30BAHMS AUIAKTHUCCKUX UIP Ha 3aHATHSX M0 areOpe U TEOPHHU 4HCces B EAAarornieckoM By3e. PaccMarpuBaercst moHs e
JIMAAKTHYECKOI UTPhI B HAYYHO-METOMUECKOH JINTEpaType, BUABI INIAKTHUECKHX UTP, LIeIECO00PA3HOCTh UX HCIIONB30BaHUs B 00pa30BaTeIbHOM MpoLecce.
IpuBeneHs! IpUMEPBI AUIAKTHIECKUX UIP 110 paszaeiy "OcHOBBI HHEIHOI anre6ps”. [IpencTaBieHs! pe3yabTaThl anpobaImy pa3paboTaHHBIX INAAKTHYECKUX

urp.

Borayenkosa Kcenust
CepreeBHa

OakanaBpuar

Co3nanue 1310yKa Kak CpeACTBO CUCTEMATU3alMU 3HAaHUI
Ha ypoKax TeoMeTpuH B 7 Kilacce

Kosxxokapps Onbra
AuexcaHapoBHa

Jlokaz MOCBAIIEH ONMMCAHUIO pa3padOTaHHBIX B paMKax padoTsl Hax BKP mnOykoB u opranusanuu paboThl ¢ HUIMHU Ha ypOKax reoMeTpHu B 7 kiacce. B pamkax
BBICTYILICHHS OyIyT 3aTPOHYThI BOIIPOCHI alpoOALMK pa3paboTaHHBIX MaTEPHAJIOB, IOKA3aHbl BOSMOXKHOCTH JISIIOYKOB Ha 3Talle CUCTEMATU3ALMH y4eOHOrO

MaTtepHaa.
Bbopucosa Anexcanapa OakanaBpuar 4 Hcnonp30BaHuE 3JIEMEHTOB IT'PAMOTHI HA BHEKJIACCHBIX CredanoBa Hatamus
CepreeBHa 3aHATHAX IPU 00YYSHUH MATEMAaTUKH B OCHOBHOIT IIIKOIIE JleonuioBHa

B crartbe paccMaTpuBaeTCS HHTETPalis SJIEMEHTOB MY3BIKaJIbHOI IPaMOTHI B IIPONecC 00y4EeHHsT MaTeMaTHUKe Ha BHEKIACCHBIX 3aHATHSAX B OCHOBHOI IIIKOJIE.
IMoguepkuBaeTCst BAXXHOCTh MEXIHCLIHINIMHAPHOTO ITOAX0/A, KOTOPBIH criocobCcTByeT Ooiee Iry0OKOMY YCBOCHHIO MaTEMaTHYECKHX TTOHATHH M Pa3BUTHIO

TBOPYECKOI0 MBIIIUIEHH Y ydamuxcs. MccnenytoTes pa3auuHble METOAB! H IIPUEMBI, TIO3BOJISIOIIIE HCIIOIb30BaTh MY3bIKaIbHbIE 21€MEHTBI, TAKUE KaK PUTM,
MEJIOAHs ¥ TApMOHHS, AT HILTIOCTPAlUH MAaTeMaTHIeCKUX KOHIIEIIIHHN, TAKUX KaK ApOoOH, CHCTEMBI HCUUCIeHHS U npod. [IpuBoasTCS pe3yabTaThl OIPOCOB U
HaOJII0ICHUH, OATBEPKIAIOIIUX TTONOXKUTEIBHOE BINSHUE My3bIKH HA MOTHBALIMIO H MHTEPEC YHAIMXCS K MaTeMaTHKE.

Bunnuuenko Upuna
AHaTOJIbEBHA

OakanmaBpuat

4

Pa3BuTHE KPUTHYECKOTO MBIIUICHHS HA YPOKAaX T€OMETPHH
B 8 Kylacce

Kosxxokapp Onbra
AuexcaHapoBHa

B noknaze paccmatpuBaercs npodiema pa3BuTus Kpuruueckoro MpinuieHus (KM) y yyamuxcs 8 kiiacca Ha ypokax reoMeTpuu. BrisiBieHa Heo0X0AUMOCTh
OCYIIECTBIIEHNS] KOMIUIEKCHOH paboTHI ¢ 00yJaroluMucs, HalpaBIeHHOH Ha pa3sutie KM. ABTOpOM NpeioxeHb! IpUMepH! 3aJaHuil X MEeTOJIbI PabOTHI C HUMU,
HamnpapJIeHHbIe Ha pa3sutue KM. B pe3ynbTaTe BHENPEHHS NPEUIOKSHHBIX 33laHUH ¥ METOJJ0B OXKHaeTcsl OBbIeHue ypoBHI KM y ygammxcst, 9yto Oyzner
crnocobcTBOBaTh OoJiee ITyOOKOMY IIOHMMAHUIO M3y4aeMOro MaTepuaa i yJIy4dlIeHUI0 HX MAaTeMAaTHYeCKOH HOJrOTOBKH.

Bosnkosa Buxropus Uropesna

OakanaBpuar

4

Marematuueckuii KajJeHIaph Kak CpesiCTBO
nepcoHnpuKaLu B 7 Kiiacce

Knemesa Mpuna BanepreBHa

B noxiaze paccMaTpuBaeTces HCIOIb30BAHNE MATEMATHUECKOTO KaJeHAAPs C LeNbI0 epcoHnpuKaImy o0ydeHns B 7 Kjlacce ¥ X0/ UCCIE0BaH s, KOTOPOe
IIPOBOIMIIOCH C IIOMOIIBIO CJIETYIOIIIX METOIOB: TECTUPOBAHUE, HAaOJIIOICHHE U aHAJIN3 JaHHBIX. MaTeMaTHuecKHi KaJeHaaphb, CO3IaHHbBIA ¢ y4eTOM
ocobeHHOCTeH 7 Kiacca, BKIIIOYaeT B ceOsl pabouue JIMCTH ¢ HAOOpOM 3alaHUi Ha KaXKIylo y4eOHYIO HeJleNto, KOTOpBIe CBSI3aHbI C TEMOH HIKOJIBHOTO Kypca U
npa3gHuKoM. C IOMOIIBIO KaJleHIapsl YUUTeIb CMOXKET pealn30BaTh IePCOHU(UIINPOBAHHbIN TOXO0, Ipe/Iarasl y4eHuKaM JOIOIHUTEIbHBIE 3aJaHHs C BHIOOPOM
HMH YPOBHS CIIOXKHOCTH WM (popMaTta paboThL. Pe3yibTaThl HccaenoBaHus OKa3ali YBEINICHUE KOJIMYECTBA YIAIIXCsl, BHITOIHAIOMNX JOTIOTHU TEIbHBIC
3a71aHusl ¥ pabOTAIOIMX HA YPOKE, YTO CBUIETEIBCTBYET O MOJIE3HOCTU MATEPHAIIOB.

Bopo6beB Beepoion
AnexkcanapoBUY

OakanaBpuar

4

Peanu3zanus npoekTHOI 1eATeIbHOCTH Ha YPOKax
MaTeMaTHKH

Knemesa Mpuna BanepseBHa

BeicTynieHne nocBsIIeHo IPUMEHEHNIO IPOSKTHOM IeATeNbHOCTH Ha ypoKax MaTeMaTHKH. B moki1ase paccMOTpeHbl TeOpeTHYECKHE OCHOBBI METO/Ia, €0
KJIaccU(UKaIHs, COBpEMEHHbIE TEHICHIIUH, BO3MOXHBIC TEMbI IIPOEKTOB U PE3YNIbTAaThl HX IPUMEHEHHUS B 7 KIacce, a TakXKe aHAIH3UPYETCs BIUSHUE IIPOSKTHOTO
00y4UeHNs Ha MOTHBAIMIO H YCIIEBAEMOCTh IIKOIEHUKOB, ¥ ONPEIENISIOTCS IIEPCIICKTUBEI €TI0 JalbHEHIIero HCIIONb30BaHMs B 00yICHUH MaTeMaTHKe

Bopo6rse Hukura
AJekcaHaApOBUY

MarucTpatypa

2

Vcnonp30Banie reOMETPHIECKHX 32184 C MPAKTHIECKUM
coziep>)KaHUeM B Iporiecce 0000IIeHUsT ¥ CHCTeMaTH3aI[HN
3HaHUH B 7-9 Kilaccax

ConnaeBa Mapust
Bnangumuposna

B coBpemennom obpazoBatensHoM ctanaapte GI'OC (TpeTbero NoKojaeHus) OMHUMH U3 003aTeIbHBIX METANIPEAMETHBIX PE3YJIbTATOB O0YUEHHUS SIBISIFOTCS
yYMeHHUs 0000IaTh ¥ CHCTEMaTU3UPOBATh MOTYyIEHHYI0 HH)OPMAIHIO. DTO HAKJIA(bIBACT HA PabOTy YUHUTENS IOIOIHUTEIbHEIE TPEOOBAHMS, CBI3aHHBIE C
HOJITOTOBKO# 1 MPOBEACHHEM YPOKOB 110 000OIIECHHUIO U CHCTEMATH3aLMH 3HAHHIL.

OpnHako Ha IPaKTHKE, COTIACHO pe3ysIbTaTaM MPOBEIEHHOTO OIPOCa CPEIH yIUTENIeH MaTeMaTHKH, 9TOT TAIl 00yJIeHHUs 9acTO ITIOMEHSETCS IPOCTHIM
MOBTOpPEHHEM MaTepHaa (pelleHue OMHOTUIHBIX 3a/1a4), KOTOPOro HEAOCTATOUHO YUaI[UMCS A IPOYHOTO 3aKPEIICHHS ¥ YCTAHOBIICHHS MEXIIPEAMETHBIX
cBsi3eil. B cnencTBre yero He Bce 00s3aTeIbHbIE pe3yIbTaThl, 3aKPEIUICHHbIE B CTAHAAPTaX, JOCTUTAIOTCS U UTO BEeAET K CHIDKEHUIO KauecTBa 00pa3oBaHUs B

CTpaHe.

OcHOBBIBasICh Ha COPMYIIMPOBAHHOH TTpoOIeMe, KOTOpast SBISETCs CYIIECTBEHHOH, Oblia BRIOPaHa TeMa HAaCTOSIIETo MccaeoBanus:” Mcmons3oBanme
TEOMETPHYECKUX 3a/1au C IPAKTUUECKUM COJIEPKaHUEM B Ipoliecce 000OIIEHHUs U CUCTEMaTH3al[MK 3HAHUI Ha YpOKax MaTeMaTHKU B 7-9 kiaccax™.

Hawmu xe 6yZ[CT pa3pa60TaHa CE€pHst YPOKOB, KOTOpast JOMOJTHUTCS METOINKOMH 06yqumI. B kon1e 6le€T MOJITOTOBJICHO M M3/IaHO TEYaTHOE MTOCOOHE IS yautes.

T'aBpemeBa [lapps CepreeBHa

OakanaBpuat

4

Busyanuzanus yqeOHOro Matepuaia Kak cpecTBO
TIOBBIICHHS YPOBHS YCBOCHHS CEMUKIIACCHUKAMH
MaTeMaTH4YeCcKOi HH(pOopMaIH

ITonxonosa Hatanbs
CeMeHOBHA

Tema "Busyanuzaius y4eOHOrO MaTepraa Kak CpeICTBO NOBBIILICHUS] YPOBHS YCBOCHHSI CEMHUKIIACCHUKAMH MaTeMaTH4eCKON nH(popManin" MoCBsIeHa
HCCIIEIOBAaHHIO POJIM HATJIIAHBIX METOIOB B 00OYYEHHN MaTeMaTHKe. Busyanusalius, BKIIOUaromas HCIob30BaHue IPadHKoB, CXeM, IHarpaMM, HHTEPAKTHBHBIX
MOJIeNelt U IPYTUX CPENICTB, pacCMaTpUBAETCs Kak d)(GEKTHBHBIA HHCTPYMEHT IS YITy4qIICHUs] HOHUMAHUS CIIOXKHBIX MaTeMaTHYeCKUX KOHIennuii. B pabore
QHATM3UPYIOTCS ICUXOJIOTO-TIEAarOTMYECKHE ACIIEKThI BOCTIPHATHS HH(OPMAIIMHU yJaluMucs 7 Kiacca, a TaKyKe MPEIaraloTcst MPakKTHIECKHE PeKOMEHAINH 110
HHTETPalii BU3YaJIbHBIX JIEMEHTOB B y4eOHbIH nponecc. Ocoboe BHUMaHHE YACISETCS TOMY, Kak BU3yalIn3alHs CIOCOOCTBYET HOBBIIICHHUIO MO THBALIUH.
Pe3ynbTaThl HCCIIeIOBaHNUS IEMOHCTPHPYIOT, YTO CHCTEMAaTHIECKOE HCTIONB30BaHIE BU3YabHBIX MAaTEPHANIOB 3HAYUTEIHHO MOBBIIIAET YPOBEHb YCBOCHHUS
MaTeMaTHYeCKOil HH(POPMAINK U CTOCOOCTBYET (HOPMUPOBAHUIO YCTONUMBBIX 3HAHUH y YUAIIHXCSL.

T'ony6eBa Bepa Uropena

GakanaBpuat

4

MaremaTiueckue TEKCThI KaK CPEICTBO Pa3BUTHS
MaTeMaTHYEeCKOW peud B 5-6 Kilaccax

Connaea Mapust
Brnagumuposna




B COBPEMCHHBIX YCIIOBUAX YyJaIIUCCA 5—6 KJIACCOB CTAJIKMBAIOTCS C HBO6XO,I[I/IMOCTI)IO CaMOCTOATECIIBHO IIO6I)IBaTI) 3HaHUA U3 pa3H006pa3HI)IX HUCTOYHHUKOB,
BKJIIO4Yasi MHTCPHET. Orto TpeﬁyeT HE TOJIbKO HaBBIKOB ITOUCKa HHq)OpMaLII/IH, HO U CIIOCOOHOCTH TpaMOTHO q)OpMyJ'IPIpOBaTL CBOU MBICJIA U Y€TKO BbIpaXXaTb HUJICH.
Nmenno Pa3sBUTHUE PEYU CTAHOBUTCA KIHOYEBLIM aCIICKTOM B 06y!{emm IIKOJIbHUKOB, CHOC06CTBy5[ HUX yCHEIIHOMY 06y'-IeHI/I}() Y TIOATOTOBKE K JaJIbHEHIICH
06pa30BaTeJ'IBHOI7I nesrenbHOCTH. VccnenoBanus TIOKa3bIBAIOT, YTO Pa3BUTUE yCTHOﬁ ¥ MMCbMEHHOM pedu B 5-6 kimaccax urpaer Ba){(HefIIlIy}O PpoOJIb B
(bOpMPIpOBaHI/U/I KOMMYHHUKATHBHBIX 1 KOTHUTUBHBIX HABBIKOB IIKOJIbHUKOB.

OObekTOM HCCIIE€NO0BaHUS BBICTYHAET IMIPOLECC 06yqe}m51 MAaTCMaTHKE B CpeﬂHef/'I HIKOJIC. HpeaMeT HCCICAOBaHUA: MAaTEMATUICCKUE TEKCTHI KaK CPEACTBO Pa3BUTHA
MaTeMaTH4eCKOH PpeUH NIKOJIBHHUKOB.

B naHHO#i paboTe pacCMOTPEHBI OHATHS Peydb, MATEMAaTHYECKast Pedb, MATEMATHUECKas Ky/IbTypa, MATEMAaTHYECKas TPAMOTHOCTb U OIPE/IEIICHbI B3aHMOCBSI3U
JTaHHBIX TEPMHHOB. BbI/ieIeHbI 1Ba BHa MATeMaTH4ECKON PeuH - yCTHasl M MMChbMEHHas, JaHa UX XapakTepucTHka. Onpe/eneHsl TpaAuLIMOHHBIE H CIIELHAIbHbIE
METO/BI ¥ TIPHEMBI Pa3BUTHS MATEMaTUIECKON PEeUH MIKOIEHUKOB.

Jmutpuesa Kpucruna Marucrparypa 2 PasBuTHe BapuaTUBHOCTH MBIIIJIEHHUS HA ypokax reomerpun | Kouypenko Hazexna
BanentunoBHa B OCHOBHOI1 LIIKOJIE BnagumuposHa

B nacrosmiee BpEMsI BCE Halll€ CTAaHOBUTCA HCOGXO[{I/IMOCTL}O MBICJINTh KPEATUBHO, UCKATh HECKOJIBKO c11oco6oB penieHus N OJTHOM 337124y B Ppa3HbIX cd)epax
JCATCIbHOCTH YECJIOBEKA. DTO CBS3aHO C MOCTOSHHBIM U 6l>lCTp]>IM Pa3sBUTHEM oburectsa. [To ol NPUYMHE BA)KHO HA4YaTh Pa3BUTUE TOM 4acTH MBILJICHUA,
KOTOpast OTBETCTBEHHA 3a TBOp‘IeCKPIfI oaXoq MMpu peHICHUHU 3a1a4, BO3SMOKHOCTh aHAJIM3UPOBATh I/[H(l)OpMaI_II/IIO B pa3HbIX HAIIPaBJICHUAX.

Eroposa Apuna PomanoBHa OakanaBpuar 4 MeToa1Ka HCTIONB30BaHMUS CUCTEMBI BEOMHAPOB ISt IToaxonosa Hartanbs
noaroroBku k OI'D CemMeHOBHa

(ITocTepHblii gokIan)

B paboTe nccenyroTcst TeOpeTHIECKIE OCHOBBI METOMYECKOH IIOJTOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 9K3aMEHY 110 MaTeMaTHKE C aKIIEHTOM Ha
HCHOJIb30BaHKE BEOMHAPOB Kak 3()(EKTUBHOTO HHCTPYMEHTa 00y4CHHSI.

Ilenbro naHHOU PabOTHI sBIIsIETCS pa3paboTKa KOMIUICKCHOH CHCTEMBI BEOMHAPOB, HAIIPABJICHHON Ha OATOTOBKY YYEHHKOB K BhIToNHEHUIO 21 3amanus OI'D o
MaTeMaTHKe, KOTOpoe TpeOyeT riyOOKUX 3HAHHMI 1 HABBIKOB B 00JIaCTH MaTeMaTH4eCKOM JIOTMKY U aHaimu3a. B npouecce uccnenoBanus ObUIM BbIIEICHBI 3a/1a4H,
Cpear KOTOPBIX N3y4EHHE TEOPETUYECKON 0a3bl, pa3paboTKa KOHKPETHBIX METOANYECKUX PEKOMEH ALK 110 OpraHu3aliyu BeOMHAPOB, a TAKXKE OIUCAHHE
Pe3yJIbTaTOB ONBITHO-IIONCKOBOM paboTHI, IpoBeieHHOMH Ha 6a3e «Ipomtenku ['eprieHay ¢ 1ebio anpobaly MpeyIOKSHHBIX METOIHK.

OOBEKTOM HCCIIEIOBaHNS SIBISIETCS] OCHOBHOH TOCYIapCTBEHHBII 9K3aMeH, B TO BpeMsI KaK IIPEIMETOM — METOANYECKHE acIeKThI IIOrOTOBKH YJaluXcs K
BhImosiHeHUIo 21 3amanms OI'D mocpeacTBoM cHCTeMbl BeOMHApoB. B Xoe paboThl NPHMEHSIOTCS pa3IMIHbIe METOIbI HCCIICOBAHNS, BKIIIOUAsl TEOPETHICCKHI
QHAIIM3 JINTEPATYPbI, IPAKTHYECKOE HAOIIOJCHNE U NIeJarOrMYECKUI SKCIIEPHUMEHT, YTO M03BOJISCT (P (HEKTUBHO OLCHUTH PE3yIbTaATUBHOCTh BHEPEHHOM
METOJUKH.

Pe3ynbTaTsl paboThl IEMOHCTPHPYIOT BBICOKYIO MPAKTUYECKYIO 3HAYMMOCTD MPEIOKEHHON CHCTEMbI BEOHHAPOB, MOATBEPKAast HX d)(PEKTHBHOCTD B IIOATOTOBKE
wKoNbHUKOB K OI'D mo Maremartuke. TeopeTrnueckue pe3ysIbTaThl U MPAKTHISCKUE PEKOMEHIALMH MOTYT OBITh HCIIOJIb30BaHbI B y4eOHOW MPAKTUKE JUIs
yIIy4ieHus: 00pa30BaTeIbHBIX IPOLECCOB B JAHHOM 00JIaCTH, CIIOCOOCTBYSI TMOBBILICHUIO YPOBHS MaTEMAaTUYECKOM MMOJrOTOBKU KaK BBIITYCKHUKOB OCHOBHOTO
o01ero o6pa3oBaHus, TaK U ME1aroros.

3emisikoBa AJIEKCaHApa Marucrparypa 2 T'eomeTpryecKre 3a1a9u C TapaMeTpaMu KaK CPeJCTBO Tloxxonosa Harambst
AuexceeBHa Pa3BUTHSI MATEMATHIECKOTO MBIIUICHHS CemeHOBHA

AKTyanbHOCTb 3TOT0 HCCIEA0BAaHNUS 3aKIII0YAaeTCsl B HECKONBKHX aclekTax. ['eomeTpudeckas 3aaua ¢ mapaMeTpaMu, Kak U mio0ast 3ajjada ¢ mapaMeTpaMy,
IPEeIICTaBIsIeT CO00H MHOTOKOMITOHEHTHOE 3aJ[aHue, TpeOyIolee UL pelleHus pa30MBKI MHOXKECTBA 3HAUECHUH ITapaMeTpa(oB) Ha ITOJIMHOXKECTBA, HA KOTOPBIX
peleHne IMeeT ONUHAKOBYIO CTPYKTYpy. To ecTh, Takoe 3aJaHue TpedyeT OT yJaluXcs HOHUMAaHHs BUJA PEIICHHs Ha Ka)XKIOM OAMHOXECTBE U 3HAHUS
TEOPETHIECKUX T€OMETPUIECKUX (DAKTOB, KOTOPBIE O3BOJISIIOT BEIBECTH TO PEIIEHHE B KAXJOM OTJEIBFHOM CITydae.

IMosToMy penieHHe reOMETPHIECKUX 3aJa4 C apaMeTpaMu TpeOyeT ITy00Koro HOHUMAaHUs MaTEMAaTHIECKOro aNapaTa, UCIONIb3yeMOro IPU PelICHUH.
BeImosHeHne TakuX 3a/1ad CII0COOCTBYET Pa3BHTHIO aHATUTHYECKOTO M IIPOCTPAHCTBEHHOTO MBIIIIEHHS, JIOTHIECKOT0 U aOCTPaKTHOTO MBIIIIICHHUS, CHOCOOHOCTH K
aHaIN3y U CHHTE3Y, HOCTPOCHHUIO apTyYMEHTOB U JJOKa3aTeNbCTB. [lepedncieHHbIe yMEHHS SIBIITIOTCSI KOMIIOHEHTaMU MaTeMaTHYECKOTO MBIIIUICHUS, Pa3BUTHE
KOTOPOTO UTpaeT OOIBUIYIO POJIb B COBPEMEHHOM MHUDE.

MaremaTH4ecKkoe MBIIILICHHE IOMOTaeT IKOIbHUKAM Pa3BUTh HABBIKU, KOTOPbIE OHU MOTYT IPHMEHSTh B IOBCEAHEBHO KU3HU. OHM CIOCOOHBI aHATU3HPOBATH
nHGPOPMAIHIO, PEIIATh Pa3IHYHbIE IPOOIEMBbI, HAXOUTh HECTAaHAAPTHBIC IyTH PELICHNUS 3a/1a4, BBISBIAT 3aKOHOMEPHOCTH M IIPOTHO3UPOBATE PE3yNbTaThl. DTH
HaBBIKU Ba)KHBI JUTS IPHHSATHUS PEIISHAH U YCIIeNTHOH afanTauy B Oyaymei npodeccun. IIkoIbHIKY, IMEIOIHEe pa3BUTOS MATEMATHIECKOE MBIIILICHHE, HMEIOT
6oJIb1Ie BO3MOXKHOCTEH! TS KapbepHOro pocta. OHM MOTYT HPETEeHA0BATh Ha Mpodeccu, CBA3aHHBIC C HAYKOIl, TEXHOJIOTHEH, HHKCHepHeH, prHaHCaMU U
MHOTHMH JIPyTUMH 00JIACTSIMH, IJle HEOOXOJHMBI BEICOKHE MaTeMaTHIECKHE HABBIKL.

Kpowme Toro, reomerprueckue 3aady ¢ mapaMeTpaMy IpeJoCcTaBIIOT XOPOIIYI0 BO3MOXKHOCTD A Pa3BUTUS TBOPUECKOTO MBIIITIEHUS U OIBITa
HCCIIeIOBaTeNbCKOH paboThl. YacTo pelmenne Takux 3aad He TPUBHAIBHO U TpeOyeT NIPUMEHEHNUS! PAa3JIMYHbIX METOIOB ¥ OIXOIO0B, @ HHOTAA W OTKPHITHS HOBBIX
MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEeH. DTO CocoOCTBYeT (POPMUPOBAHHIO Y yIEHUKA CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH, HAYYHOTO MHPOBO33PEHHS.

3ybaxoBa IOmust GakanaBpuar 4 HccnenoBatensckue paboThI IO MATEMAaTHKE KaK CPEICTBO CredanoBa Haranus
AnekcaHapoBHa Pa3BUTHS IIO3HABATENLHON CaMOCTOSATENBHOCTH yyamuxcs 7 | JleoHumoBHa
Ki1acca

B noxmazne paccMaTpuBaeTcs poilb HCCIEA0BATENILCKUX Pa0OT 110 MaTeMaTHKe, KaK CPEICTBO Pa3BUTHS O3HABATEILHON CaMOCTOSTEILHOCTH YIaIUXCsl 7 KiIacca.
Brun poaHaTM3UPOBaHBI HCCIIEIOBAHYS, CBSI3aHHBIE C PA3BUTHEM CaMOCTOSATENFHOCTH yyanuxcsl. Taxke ObUTH IPOaHaIN3UPOBAHbI PE3yJIbTaThl OIpoca
yunTeneil Ha faHHyI0 TeMy. [IpeioykeHs! mpueMsl pa3pabOTKH HCCIE0BATENbCKUX PAOOT [0 MaTeMaTHKe H METOJUIECKHE PeKOMEHIAINU PAOOTHI C HUMH.

VBanoBa AnvHa AnekceeBHa GakanaBpuar 4 Hcnonp3oBaHue KeHC-TeXHONOTUH IPH 00yIeHUH ConnmaeBa Mapust
MaTeMaTHKe B 6 KJIacCe KaK CPEICTBO MMOBBIICHYS Biagnmuposna
[I03HABATEIFHOTO HHTEpEca

B nanHoii pabote paccMoTpeHa 3¢ GEeKTUBHOCT HCIIONB30BaHUS KeHC-TEXHOJIOTHU Ha ypOKaxX MaTeMaTHKe KaK CPEICTBO MOBBIIICHUS IO3HABATEIEHOTO HHTEpeca
yyamuxcs 6 knacca. B padore paccmaTpuBaeTcsi HCTOPHYESCKHI MOAXOM K TOHATHIO KEHC-TEXHOJIOTHS, @ TAKKEe BUIBI KEHCOB. ABTOPOM IIPEIOKEHBI KEHCHI IO
MaTeMaTHKe JUIl 6 Kj1acca ¢ MeTOAUIECKUMU PEKOMEHIAaUAMH II0 X UCHOIb30BaHUIO UL IIpenoiaBaTencii. Pe3ynbTaTsl nccie10BaHus IOKA3bIBAIOT, YTO Kekc-
TEXHOJIOTHS SIBIACTCS 3 (HEKTHBHBIM HHCTPYMEHTOM JUIS IIOBBIIICHHS TO3HABATENBHOTO HHTEpECa yJaliXcsl, a TAKXKE BOBJICUCHHOCTH B y4eOHBIH Mpoliecc, 1
MO>KET HCTIONB30BaThCSA HA yPOKAaX MaTeMaTUKH B 6 Kiacce.




Hassrmker Codust AnreBHa MarucTpaTypa 2 Pa3zpaboTka Kypca BHEYpOUHOH NEATEILHOCTH IS Connaea Mapust
y4amuxcs 6-X K1accoB, HalPaBIEHHOIO HA Pa3BUTHE BnagumuposHa
IPOCTPAHCTBEHHOTO MBIIILICHUS

B Hacrosmiee BpeMsi INIaBHBIH YIIOp Ha pabOTy MIKOJIBLHUKOB ¢ IPOCTPAHCTBEHHBIMI 00BEKTAMH JIENIAeTCsl B CTApIINX KIaccax ¢ BBEJICHHEM B IIPOrpaMMy Kypca
cTepeoMeTpun Ha ypokax reomerpud B 10-11 kinaccax. OnHako HEOOXOJMMO HAUYHHATH PAa3BUBATh IPOCTPAHCTBEHHOE MBIIIICHUE YYAIMXCSl OCHOBHOM M CpeaHen
IIKOJIBI B OoJiee paHHeM Bo3pacTe. OCHOBHas HpobiieMa 3aKIII04aeTcst B TOM, YTO MHOTHE YYUTENs OCO3HAIOT HEOOXOAMMOCTb BKIIIOUECHHS B CBOHM YPOKH SJIEMEHTOB
CTEePEOMETPHUH, HO HE K )KABII MOJKET HAlTH pealbHyI0 BO3MOXKHOCTD JeNIaTh TAKHE BCTABKU U3-32 yXKe UMelomnlelics yueOHOI IpOrpaMMBl, OrpaHUIeHHOTO
KOJINYECTBA BPEMECHH, OTBEIEHHOTO HAa U3y4CHHE ONPE/IEIEHHBIX TEeM, OTCYTCTBHS CBA3M 33a4 M3 UMEIOIINXCS COOPHUKOB C TEMH TEMaMH, KOTOPbIE IKOJIbHUKI
H3Y4aroT 0 IPOrpaMMe Ha ypoKax.

B naHHOM JI0KJIajie PACCMATPUBAIOTCS OCHOBHBIC OCOOEHHOCTH, JIOCTOMHCTBA M HEJOCTATKH MMEIOIIMXCSl COOPHUKOB 3a/ja4 JUIsL 6-X KJIACCOB, HANPABJICHHBIX HA
Ppa3BUTHE IPOCTPAHCTBEHHOTO MBIIIICHHS ydamuxcs. byaer npeanoxeH Kypc BHEYPOUHOM eITeNbHOCTH, COCTaBICHHBII TAKUM 00pa3oM, YTOObI
IIpeJICTaBIEeHHBIC B pa0OTe 3a/ja4l CIIOCOOCTBOBAIN HE TOIBKO Pa3BUTHIO IPOCTPAHCTBEHHOTO MBIIUICHHS, HO U 3aKPEIICHUI0 HEKOTOPHIX MOHATHH H 0TpaboTKe
YMEHHMH, OCHOBHBIX JUIsl ISHCTBYIOLIEH IPOrpaMMbl 6-T0 Kiacca.

KazaxoBa Anekcanapa MarucTpaTypa 2 MexnpeaMeTHbIE 3a1a9H, KaK CPEACTBO Pa3BUTHSL ConnaeBa Mapust
Mnbunuyna MaTeMaTHYECKOH I'PaMOTHOCTH Ha YPOKaxX BEPOSITHOCTU U Bnanumuposna
CTAaTUCTUKH B OCHOBHOM IIIKOJIE

B pamkax HOBBIX @I'OC OOO c 2023 rona Bo Bcex IIKOJIaxX ObLT BIIEIEH OTIEIbHBIN YueOHbIi IpeaMeT «BeposTHOCTh U cTaTHCTHKaY. L{ens aToro yue6HOro
Kypca HallpaBJIcHa Ha 3HAKOMCTBO C OCHOBHBIMHU MPHHIMIIAMHU cOOpa, aHaIN3a U PEACTABICHHS JaHHBIX U3 PA3IMYHbIX c)ep KU3HU OOIIECTBA U IOCYIapCTBa,
pHOOIIEHHE 00Y4aOIUXCs K 00IECTBEHHBIM HHTEpECaM. DTOT Kypc OMOTraeT MOHATh BEPOSTHOCTHBIH XapaKTep MHOTHX pealbHbIX IIPOLIECCOB M 3aBUCUMOCTEH,
IIPOU3BOIUTH NPOCTEHINIIE BEPOSTHOCTHBIE PACUETHL. B CBSI3M ¢ 9THM MOXKHO OTMETHTH OOJIBIION MOTEHIUANT IpeaMeTa «BeposTHOCTE H CTATHCTHKA» B Pa3BUTHH
MaTEMaTHYECKOH I'PAMOTHOCTH.

AHaIM3 COBPEMEHHBIX YUSOHBIX ITI0COOUIT II0 MaTeMaTHKe BEIIBIIET HANYKE 33/1a4 C dJIeMEeHTaMH (DU3VKH (3a/1a9X Ha IBIDKEHHE), XUMUH (331a4 Ha CMECH,
CIUTaBBI H PACTBOPBI), Teorpadun (3ama4uu Ha MacmTad) i Apyrux qucuuIind. OQHAKO, KOIHYECTBO MEXKIIPEAMETHBIX 33184 B CTAHAAPTHBIX y4eOHHKAX
MaTeMaTHKH OCTAaeTCsl He3HAYNTENIbHBIM. [IOMCK TakyX 3a/1a4 B IOMOJHUTEIBHBIX HCTOYHHKAX CTAHOBUTCS aKTyaJIbHOM 3afaueil UL IpenojaBaTeeld MaTeMaTHKH.

MesKnpeAMeTHbIC 331a41 U yHPAKHEHHUS UTPAIOT Ba)KHYIO POJIb Ha BCEX JTalax ypoKa: aKTyaln3aluy 3HaHUi, BBEICHUH HOBOTO 3HAHU (BKJIIOYast OMpe/IeNeHe
TIOHATHH, X OCBOCHHE U NPaKTHYECKOE IIPUMEHEHHNE; PelIeHHe 3a1a4, H3ydeHne QYHKIHH, pelieHie ypaBHeHHIl 1 HEPaBeHCTB), 3aKPEeIUICHUH MaTepuaia,
MOBTOPEHHUH, 00001IeH!H 1 crucTeMaTu3auuy. CriocoOCTBYs peau3alii MeXIPEIMETHbIX CBA3EH, OHM 00eCIIeYHBAIOT YCTAHOBJICHUE MEKIIPEAMETHOM CBA3ZU
MEX]y y4eOHBIX JUCIUIUIMH, aKTHBI3UPYIOT KOTHUTHBHYIO ISSITEIbHOCTD YIAIUXCs U MOBBIIIAIOT MOTHBAIIUIO K H3yYEeHUIO MATEMATHKH.

B 0cHOBHOI1 11IKOJIE MEXKIIPEIMETHBIE 33 a4l IPHOOPETAIOT 0COOYI0 3HAYMMOCTh. YUalecs: K ’TOMY BPEMEHH OCBOWJIM OCHOBHBIE METO/IbI PEILICHUS 33/1a4,
00J1aJal0T 3HAYNTEIBHBIM 00BEMOM 3HAHMI M HABBIKOB (B MaTEMATHKE, XUMHH, (H3UKE U APYTUX NIPEAMETax) U, yIUThIBas BO3PACTHBIE OCOOCHHOCTH, CIIOCOOHBI K
abcTpakTHOMY, 0000IIEHHOMY ¥ AUBEPreHTHOMY MBIIIIEHHI0. Ha 9ToM sTare o0ydeHus IpHOPUTETHEIM CTAHOBHTCS BOBJICUCHUE YIAIUXCS B IIOUCK U
[PUMEHEHHE PA3IMYHbIX CTPATErHil PEIICHHs TEKCTOBBIX 3a/1a4, B TOM YHCIIC MEXKIIPEAMETHBIX, a TAKXKE B CAMOCTOSTEIbHOE KOHCTPYMPOBAHHE TAKKX 3a/1a4.

Kapcakosa [apbs OnerosHa Marucrparypa 2 PaszBuTne MaremMaTn4eckoil peun yyamuxcs 7 Kiacca npu Credanoa Haranust
yIi1yOJICHHOM M3YYEHUH F€OMETPUU JleonnioBHa

B maTemaTnke TpeOyIOTCs TOUHbIE (GOPMYITHPOBKH ONPEACICHHI H TeOpeM, MOCIEA0BATEIbHOE H3IIOKEHHIE TOKA3aTebCTB 1 petuenuii. Bo ®T'OC
MIOAYEPKUBACTCS BAXKHOCTH KOMMYHHKATHBHBIX HAaBBIKOB, YMEHUS OLIEPUPOBATH TEPMUHAMH U CTPOUTE (pa3sl Ha OCHOBE JOTHKU. EI'D BEIIBHII HU3KHI ypOBEHb
IIMCbMEHHOW MaTeMaTHYECKOM PeYr yJalnuxcs, TPyAHOCTH B 000CHOBaHHH BBIBOJIOB 1 MOCTPOCHUH CBSI3HOTO TeKCTa. BO3HHUKaeT MpoTHBOpedne MEKIY
HEOOXOANMOCTBIO PA3BUTHSI MATEMATHYECKON PEUH M HEAOCTATOUHON Pa3pabOTaHHOCTHIO METOOB e¢ popMupoBaHus. BONBIIMHCTBO PaboOT cOfiepKaT YaCTHbIC
PEKOMEH/IaIlNH, HO He OTBEYAIOT Ha BOIIPOC O TOM, Ha KaKOM MaTepuaie, KOrja i B KakoM 00beMe pa3BUBaTh MaTeMaTHIECKYIO PEyb.

Pa6oTa HampaBiieHa Ha pa3pabOTKy MPHEMOB Pa3BUTHS MAaTEMaTHUECKOI Pedr ¥ PeKOMEHIAIHIT 10 NX HCIIONB30BAHHIO TIPU YITyOJICHHOM H3Y4eHHU F€OMETPHU B
7 xnacce.

Jlanme Maprapura MarucrTparypa 2 Pemienne MexnpeMeTHBIX 3a/1a4 Kak CPeJICTBO ConnaeBa Mapust
BuxroposHa (hopMHpoBaHKS NPOPECCHOHATBHBIX KOMIIETEHIINH Bnangumuposna
CTyIeHTOoB KMHOBHIEOTeXHNYECKOro KOJIIeHKa

Llenbio JaHHO# TUIIIOMHO# paboTHI sBIIsIeTCS HOPMUPOBAHHE PO(YECCHOHATEHBIX KOMIICTCHIIHH, CBSI3aHHBIX C HCIIOIB30BAaHHEM MaTEMATUKH, Y CTYIEHTOB |
Kypca KHHOBHIEOTEXHIYECKOT0 KoJuTeka. 51 oOpaTiiia BHIMaHHe, 9TO B pabodeii mporpaMMe He TaKk MHOTO BHUMAHHS YACISISTCs PEIIeHHIO HMEHHO TeX 3a/1ad, C
KOTOPBIMH CTYACHTHI OYIYT CTAIKUBAThCs B CBOCH JanbpHeiIei yuéoe u pabore. Bo BpeMst mpoBeneHnst HecieJoBaHus s M3y4dasa pabodre IpOorpaMMBl O Pa3HbIM
HpeaMeTaM KOJUIE/DKa, BBISIBISUIA T€ TEMbI, KOTOPBIC CBSI3aHBI C MPOrPaMMOi MaTeMaTHKH 3a | Kypc, COCTaBMIIa CIIMCOK TEM U 3aJ[aHuii o STUM TeMaM. b
pa3paboTaHbl MOTOOHEIE 3a/1a4H, a TaKXKe IPUIyMaHbl Ha HX OCHOBE HOBEIE, O3BOJLIOIINE CTYICHTaM yXke Ha | Kypce IMO3HaKOMUTBCS ¢ IPO(heCCHOHATBHBIMA
3a1a4aMu. Pe3ynbTaThl paboThl MOXKHO OyJeT YBUJIETh, KOTAa CTYyACHTHI OyAyT Ha 2-3 Kypcax, HO MOXHO CKa3aTh, 4TO 3Ta paboTa OyJeT akTyallbHa U €€ MOXXHO
OyZIeT NCTIoNb30BaTh JIs PabOTHI CO CTY/IeHTaMu | Kypca | JjaibIre.

Manaxosa Beponnka GakanaBpuar 4 OnexTuBHBII Kypc 1o Teme "[Ipeobpa3oBanus miockocT" JIucumosa Onbra AHaTOJILEBHA
AJexcaHapoBHA JUISL y4aIuxcst 9 Kinaccos

B noknazne paccmorpeHa Meroarka o0y4denus TeMsl «[IpeoOpa3oBaHus IIIOCKOCTH» B paMKax 3JIEKTUBHOTO Kypca uis 9 kinacca. O6ocHOBaHAa HEOOXOAUMOCTh
KOMILIEKCHO# paboThI ¢ 00y4JaroIMMICs, HAlTpaBJIeHHOH Ha 6ojee MopoOHOe N3ydeHNe JaHHOH TeMBI, B (hopMaTe NEKTUBHOTO Kypca. ABTOPOM IPEITOKEHBI
paspaboTku nporpamMmsl kypea «[IpeoOpa3oBanus mIockocTi» st 9-x knaccos. [IpuBeeHbI IPUMeEpBI CIENHAIBHO pa3pabOTaHHBIX 3a/1a4 Ul O0osiee HATIIsIHOTO
H3YYeHUs TEMBI, a TAKKe MPEACTABICHBI PE3yIIbTaThl KOHCTATHPYIOIIETO SKCIIEPUMEHTA B LIKOJIE.

Mapynuak Exatepuna GakamaBpuat 4 ITpakTHKO-OpUEHTUPOBAHHEIE 33/1aUM KaK CPEACTBO Koxoxape Onbra
MakcuMOBHa 00ecreueHn MOTHBAIUHU IIPU U3yYEeHUHN MOHATHI Ha AunexcaHIpoBHA
ypOKax MaTeMaTHKHU B 5-6 Kiaccax

B pamkax narHol paGoThI pa3paboTaH HabOp MPAKTUKO-OPHEHTHPOBAHHBIX 3a1a4 Ul oOydaromuxcs 5-6 kiaccoB. OcoGeHHOCTBIO HabOpa SIBISAETCS BKIIFOUCHHE B
HEro aBTOPCKHX MEPCOHAKEH, KOTOPBIC BHICTYAIOT HHCTPYMCHTOM ITOBBIIICHAS MOTHBALMH YUYAIUXCS IPH H3yYCHUH HOBBIX MOHATHI. OTACIpHOC BHUMAHHE
YIIeJIeHO TEOPETHIECKOMY aHAJIN3y MPUEMOB MOBBIIICHHS] MOTHBAIMH B KOHTEKCTE 00pa30BaTeNbHOrO Mpolecca.

MacnenkoBa Banenruna MarucTpaTypa 2 3amauy 1o MaTeMaTHKeE ¢ MPO(heCCHOHAIBHBIM KOHTEKCTOM
AJekcaHapoBHA Kak cpeICcTBO (JOPMHPOBAHUSA TOTOBHOCTH K PEIICHHIO
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| | | HpO(i}eCCI/IOHaHLHLIX 3a1a4

B cratbe paccMaTpuBaeTCS 3HAUUMOCTSH 33/1a4 110 MATEMaTHKe C IPO(ECCHOHATBHBIM KOHTEKCTOM KaK 3()()eKTHBHOTO HHCTPYMEHTA UL IOATOTOBKU CTYJCHTOB
KOJUIe/Kell K pelIeHNIO pealbHbIX IPO(heCCHOHAIBHBIX 3a4a4. B paboTe npuBeneHs! IpuMeps! MpodecCHOHATbHO-OPUEHTHPOBAHHBIX 3aIaHUM,
JIEMOHCTPHPYIOLIUX CBSA3b JUCLHUILIMH 0011enpOodecCHOHATEHOrO 1 MPO(GECCHOHANBHOTO LUKIOB ¢ MATEMAaTHKOIL; TOA4EPKUBACTCSA HEOOXOAUMOCTD BHEIPCHUS
TaKHX 3aJa4 B y4eOHBIH Ipornecc /st IOBIIIEHNS] TOTOBHOCTH CTYICHTOB K Oyaymmiel npodecCHOHaIbHOI AesTeIbHOCTH.

Muxaiinosa Kcenus OakanaBpuar 4 - KamenkoBa Haranbs
AmnpnpeeBHa T'ennanbeBHa
MopuineBa Kcenust CepreeBHa OakanaBpuar 4 Meroauka paboThI ¢ HEYCIICBAIOLIMMU JETHMH Ha OCHOBE Kneuea Mpuna BanepreBna
KypcOB aireOphl M TeoMeTpuH 7 Kilacca

HccnenoBanue ObUIO BEIIOIHEHO C HENbIO U3YYSHHSI METOJ0B PAaOOTHI C HEYCIEBAIOIIMY YIaIIMHUCS, IPOTHO3HPOBAHUS U MPODIIAKTHKY HEYCIIeBaEMOCTH B
LIKOJIaX, IPOSKTUPOBAHHS U PEATH3ALUH METOIHYEeCKHX MaTepranoB B 7 "A" knacce mmkonsl Ne518 Beiboprekoro paifoHa u aHaii3a MOJy4eHHBIX Pe3yIbTaToB.
JInst nocTIKeHUsT JaHHOH I1eNi ObLT IPOBE/ICH aHaIN3 CTaTel U JPYTHX HAyYHBIX MAaTEPHAIIOB 110 TeMe HEyCIIeBaeMOCTHU HMIKOJIBHUKOB, aHAIN3 COCPIKAHMUS KYPCOB
anreOpsl ¥ TeOMETpUH 7 Kilacca, KilacCH(HKaIys IPHINH HEYCIIeBaeMOCTH U THIIOB HEYCIIEBAIOIINX MIKOJIGHUKOB, Pa3paboTKa aHKETHI [0 BEIIBICHHUIO
HEyCIEBAOIMX YYAIUXCA ¥ HEOCPEICTBEHHOE aHKETHPOBAHUE BBIILIEC YKa3aHHOTO KJIacca, IPOBEJICHNE KaYeCTBEHHOTO aHaIN3a Kiacca, pa3paboTka
METO/OJIOTHH PAbOTHI X KOHCTAaTUPYIONINI SKCIIEPUMEHT. B pe3ynbraTe ObLIO BEIICHEHO, YTO JUIS JOCTIKEHHUS KaUeCTBEHHBIX MOKa3aTellel 00ydeHust
MIKOJIGHUKOB HE0OXO0IMMa HHANBUyaIH3allHs Ipoliecca 00ydeH s, OPUCHTAIINS Ha JIMYHbIE HHTEPECHl YJalIuXcs, Pa3Ho00pa3ie METOAUK peali3aliii ypoKa.
Taxoke ObLIN CHIEIaHBI BBIBOJIBI O TOM, YTO JUIsl YCTPAHEHHUs HEYCIIEBAEMOCTH HEOOXOAUMO MPOBOIUTE AU HEPEHINALMIO YUaIUXCs 110 IPUYHHE HEYCIIEeBAEMOCTH
1 BEIOMpPATh METOJBI, aKTyaJIbHBIC 1T YCTPAHSHUsI KOHKPETHOH NPHINHEL Pe3yibTaTel paboThl MOXKHO IIPHMEHNUTH 1711 paGOTHI YUUTeNsI MaTEMaTHKH B KJIaccax,
I'Jie TI0JaBIIIONIee YHUCIIO yJaliXcsl HeyCIeBaloIue, UIsl yCTPaHeHUs HeYCIIeBaeMOCTH yJaIluXcsl © HHPOPMHUPOBAHHS YIUTENICH O BO3MOXKHBIX METOaX paboTHI ¢
TaKUMH JCThbMH.

MypasneBa AHHa OakanaBpuar 4 IIpakTHKO-OpHEHTUPOBAHHBIE 3a]aUM KaK CPEACTBO Koxoxaps Onbra
AnexcaHIpOBHA Pa3BUTHUS BAPUATHBHOTO MBIIIIEHUS IIKOJIbHUKOB Ha AnexcaHIpoBHA
YpOKax reoMeTpuu B 8-0M Kilacce

JIoKia MOCBSILEH TEOPETUYECKUM U IPAKTUYECKUM aCIeKTaM BIMSHUS PELIEHHs IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 Ha YPOKaX reOMETPUU B 8-0M Kilacce Ha
(hopMHpOBaHHE U PAa3BUTHE BAPUATUBHOTO MBIIIICHHS IIKOILHUKOB. TakoKke B JIOKJIAE OMUCAHBI PE3YJIbTAThI alpodalun pa3paboTaHHOro 3aJa4HOr0 MaTepuaia.

Haitmymun JJanun OakanmaBpuar 5 Oco0eHHOCTU MHTETPALMY 3HAHUHN 110 Pa3IMYHbIM JleonTbeBa Hatanus
Pycnanosuy; JUCIUIUIMHAM I MEKIIPEAMETHBIX COPEBHOBAHMIT BiagnmuposHa
T'a3oBCKwmii rocy1apCTBEHHBIN UIKOILHHKOB
HMH)KEHEPHO-TIear orHueCKuit (Onnaiin)

YHUBEPCUTET
uM. B. I'. Koponenko

B naHHOIi cTaThe paccMaTpUBAIOTCA OCOOCHHOCTH COAEPKATENBHON MOJIrOTOBKY MEXKIIPEIMETHBIX COPEBHOBAHUHN IKOIBHUKOB. [IpOBEICHHBIIN aHATU3 Pa3IMYHbIX
JIMCLUILIMH TTO3BOJIMII OXapaKTePU30BaTh PA3INYHbIC BO3MOKHOCTH JUISl HHTETPAINK HX MAaTEPHANIOB B 3aJaHNSIX COPEBHOBAHMHA. ABTOpP IPUBOAUT MPHMEPHI
MIOATOTOBJICHHBIX 33/IaHUH, OITICHIBACT IPAKTHUECKYIO PEATH3AINI0 MEXIIPEIMETHBIX COPEBHOBAHHIA IIKOJIGHUKOB IT0 BEIOPAHHBIM JUCIUTIIHHAM.

Haymenko Banepust OakanaBpuat 4 Co3aHue 3JIEeKTUBHOTO Kypca 0 TeOMETPHU KpsutoB Banepwuii
Banepbesna “I'eomeTpHyecKHe MOCTPOSHNUS IUPKyIeM U IHHeHKol” 111 | BaneHTHHOBIY
yuamuxcst 10 kmacca

B nannom noxnazne BKP npencraBieno onvcanue co3iaHus SJIEKTHBHOTO Kypca 1o reomerpuu ""'['eoMeTpuyeckue NoCTpOeHUs UPKYJeM U TuHeHkoi"" s 10-x
KJIACCOB C YTIIyOJIEHHBIM H3yYeHHEM MaTeMaTHKU. AKTYaIbHOCTb Kypca CBS3aHa ¢ HeOOXOANMOCTBIO Pa3BUTHS JIOTHYECKOTO MBIIIICHUS U IPOCTPAHCTBEHHOTO
BOCIIPHATHS Yepe3 MPAKTHIECKYIO JesTeNbHOoCTh. OH HalpaBlieH Ha CHCTEMaTH3aLHUIO 3HAHUH 110 INTAaHUMETPHHU U MOAToTOBKY K EI'D, 4T0 0cOOEHHO Ba)HO JUIS
TeX, KTO [UIAHUPYET CaBaTh dK3aMeH Ha mpodmwibHOM ypoBHe. Kypc BKiIoUaeT BBOAHBIC JISKIHK 00 aKCHOMAaX JIMHEHKH U [IUPKYJIS, HCTOPHIO 3a]1a4 Ha
MIOCTPOCHHE, a TAKOKe IIPAKTHISCKUE 3aJaHUs PA3INIHON CI0KHOCTH. OCHOBHAS LIENb - OTKA3 OT CTAHAAPTHBIX aTOPUTMOB C 3aMEHOI UX Ha aKTHBU3ALHIO
MBICTUTENBHON JeATENFHOCTH MPHU PEIICHHUH 33/1a4, YTO CIIOCOOCTBYET rITy0OKOMY YCBOCHHIO MaTepHaa.

Canamaruna Onus MarucrTparypa 2 PasBuTHE TOrMYecKMX YHUBEPCAIbHBIX YUeOHBIX NCHCTBUN ITonxonosa Hatanbs
AnexceeBHa npH 00yJYeHNH JJOKa3aTenbCTBaM B 7 Kilacce Ha CemeHOBHA
yIiIyOJIEHHOM YPOBHE

K HefocTaTKaM TPaAUIMOHHOM CUCTEMBI 00y4CHHSI MOJKHO OTHECTH HH(GOPMATHBHYIO (DYHKIHIO 3HAHUIT, KOTOpasi OCTABIISIET B CTOPOHE HE MEHEE 3HAUHMYIO -
pasBuBatonryro. O0ydeHne HalelleHo Ha YCBOSHUE 3HAHMI, YMCHUH W HAaBBIKOB, a HE Ha Pa3BHTHE yJaIUXcs. B 3TOM cirydae JIOTHKa HAyIHOTO OTKPBITHSL, TPOLECC
MOJTy9eHHUs] 3HAHUN 9aCTO OCTAIOTCS CKPBITHIMH OT yYaI[HXCsl, H BOCIPHHIMAETCS JIUIIb Pe3yIbTaT HX 00paOOTKH yJHTeIeM MU aBTOPaMH y4eOHOH TUTepaTypsl.
Benmymeit GpyHknueii o0OydeHHs 10Ka3aTeNbCTBY SIBIETCS HIMEHHO PAa3BHBAIOIIAs, a He HH(GOPMAIMOHHAS, TOATOMY U3YUeHHE TEOPEM JOIDKHO CTPOUTHCS HE
TOJIBKO Ha COOOLICHNH HEKOTOPBIX TEOMETPHIECKHX (PAaKTOB U PE3yJIbTaTOB, HO H METO/IOB IOCTIIKEHHS 3THX Pe3yJIbTaToB. B cBs3M ¢ 3THM clieqyer oOpaTiTh
BHHMaHHE yJaIllUXCsl Ha IPHEMBI B METOBI T0KA3aTeIbCTBA TEOPEM U ero rnoucka. [Ipy TakoM moaxoie U3ydeHue TeopeM OyIeT CITyXKUTb U CPEICTBOM
(hopmMupoBaHKs yMEHHI OKa3aTelbCTBA. B nccaenoBanuy mogHNMaeTcs mpoodiaeMa Imoucka myTeif pa3spaboTKu METOIUKH 00y4eHUsI JOKa3aTenbCTBY,
HaIpaBJICHHON Ha Pa3BHTHE JIOTHYECKUX YHUBEPCATBHEIX YIeOHBIX ACHCTBHIA. B CBs3M ¢ 3THM LiebI0 paboTH! SBISUIach pa3paboTKa y4eOHBIX MaTepUaoB,
HamnpaBJICHHBIX HA Pa3BUTHE TaKHX YHUBEPCAJIbHBIX yIeOHBIX AeicTBHIl, Kak aHamm3 u cuHTe3. [Ipenmonaraercs, 9To MpUMEHEHHE TaKHX YIeOHBIX MaTepUajoB Ha
YpOKax MaTeMaTHKHU IIO3BOJIUT IIOBBICHTH Ka4eCTBO 00YUEHUsI, a TAK)KEe CIIOCOOCTBYET Pa3sBUTHIO YMEHHS JOKA3aTEIbCTBA.

Cunopenko Jlapes GakanaBpuaT 1 Vcnonp30BaHue MPOSKTHOTO O0YYSHUS ISl PELICHHUS MenbHuKOBa DIIBBUPA
JmutpueBHa, peabHBIX 33/1a4 He(hTEera3oBoro CEKTopa ®danszoBHa

AnbMeTbEeBCKUI (Onmnaiin)
roCyapCTBEHHBIH
TEXHOJIOTHYECKUI

YHUBepcHTeT BeIcmas mkona
HedTH
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B cTtatbe paccMaTpuBaCTCs, KaK IPOCKTHOC o6yqe}me, OCHOBAHHO€ Ha PEIICHNHU PC€AJIbHBIX 3a1a1 He(t)TCI‘aBOBOI:I OTpaciu, CHOCOGCTByCT IPaKTUHIECKOMY
TIPUMEHCHUIO MATEMATUICCKUX METOAOB CTYACHTAMMU. HpI/IMepBI BKJIIOHAKOT MOJCIIMPOBAHUEC IIPOLECCOB 6yp€HI/I5[, OLICHKY 3am1acoB yIrj€BOAOPOAOB U aHAIN3
JAaHHBIX O H06LI‘IC, YTO MMO3BOJIACT yTJ'IyGI/ITI) TIOHUMAaHUEC NIPpEAMETa U PA3BUTH HeO6XOL[I/IMI)I€ HAaBBIKH.

CoxkostoBa AHacracust
JleHrcoBHa

MarucTpaTypa

2

CpenctBa obecriedeHHs: IOHUMAHHS y4eOHOTO MaTepHania
npu 00y4EeHUH MaTeMaTHKE B OCHOBHOM IIKOJIE

TTogxomosa Hatamnbst
CeMeHOBHA

PaGora TIOCBAIIEHA UCCIICAOBAHUIO CPEACTB obecrieueHHst TOHUMaHUS y‘Ie6HOI‘O MaTepuaia rnpu O6yLIeHI/II/I MaTeMaTHKe B OCHOBHOU 1ikoJie. OCHOBHOE BHUMaHHE
YACIEHO aHaJIn3y METOAOB U IIPHUEMOB, HAIIPABJICHHBIX HA 3q)(1]eKTI/IBHOC OCBOCHHE MaTeMaTHYEeCKNX 3HAHUN y4amuMucs. PaCCMa’I‘pPIBaIOTCFI KaK TpaJAullMOHHBIC,
TaK 1 MHHOBALTMOHHBIC ITOAXOAbI, [TIO3BOJIAIOIINE IOBBICUTh YPOBEHb IOHUMAaHUA U YCBOCHUA MaTe€pUaa.

Cropun Anekceii Onerosuy;
PXTY um. /1. . Menneneena

MarucTpaTypa

1

BaXHOCTb IPaKTUYECKHUX IPUMEPOB B KJIACCHYECKOM Kypce
MaTeMaTHKH B XUMHU4eckux BY3ax

XmeiHoBa TaThsiHA
BsiuecnaBoBHa

B 1oKi1ae paccMOTpPEH HOBBII ITOAXO0 K PEHOJABAHNI0 MATEMAaTHYECKHUX JUCLHILINH B BBICIINX y4EOHBIX 3aBEICHUAX XUMHIECKOTO ¥ XHMHKO-
TexHosornueckoro npoduiist. [TokaszaHo, uTo 6a30BbIe MaTEMaTHYECKHUE TEPMUHBI, OIPEIEICHHS U 3aKOHOMEPHOCTH MOXXHO TIPOMJLTIOCTPUPOBATH IPAKTHKO-
OPUEHTHPOBAHHBIMHU [PUMEPAMHU U3 XMMHH U TEXHOJIOTHH, TEM CaMbIM CO3JaB y CTYJCHTOB HEKOTOPYIO B3aUMOCBSI3b MEX 1y aOCTPAKTHON MAaTeMaTHKOM 1 HX
CIIEHAIBHOCTBI0. ABTOPAMH IIPEIOKEHA HOBAsi METO/IMKA IIPENOAABAHIsI MATHMATHKU B XUMIYECKHX BY3ax, KOTOpast IIOBBICUT HHTEPEC CTYACHTOB XMMHUYECKHX
U TEXHOJIOTUYECKHX CIIELUANbHOCTEIl K MATEMaTHYECKUM JUCLUIUINHAM U 3()()EeKTHBHOCTh YCBOCHHS MaTepuaa yJalliMHCS.

TexyHoBa AHHa BanepreBHa

OakanmaBpuar

4

PasButne perynsatuBHeix Y'Y/ B 5-6 kiaccax Ha ypokax
MaTeMaTHKU

TTogxomosa Hatamnbst
CeméHOBHA

B noxnaze paccmatpuBaercs pa3paboTKa U OpraHu3alus IPOSKTHOU IEITEIbHOCTH KaK CPEeJICTBA Pa3BUTHSA peryaTHBHBIX YY I B 5-6 kiaccax Ha ypokax
MaTeMaTHKH H anpoOanust pa3padoTaHHBIX MaTePHaIoB KOTOpas IIPOBOJIIIIACH C IIOMOIIBIO CIESAYIOIINX METOIOB: TECTUPOBAHUE U aHATN3 JaHHEIX. C IIOMOIIBIO
METO/Ia MPOEKTOB H CIIEHAIBHO pa3pabOTaHHBIX 3aJaHUi YIUTEIb MOXKET peaan3oBarh dpdektuBHOe pazButre Y'Y /I, B 4aCTHOCTH PEryIsSTHBHBIX, HE TOIBKO HA
ypOKax MaTeMaTHKH, HO U Ha IPYIUX MPEeAMETax, HapuMep, Ha Guosoruu. Pe3ybTaThl HCCIICAOBAHMS OKA3aJId, YTO HCHOIb30BAHHUE PAa3pabOTaHHBIX
MaTepHaJioB Ha ypOKaxX MaTeMaTHUKH H JIPYTUX IIPEIMETOB, TAKHX, KaKk OMOJIOIHs, CIIOCOOCTBYET YIIYUIICHUIO YMEHHUIT IieNeronaranus, INaHUPOBa NS 1
CaMOKOHTPOJIS y YHAIHXCS, YTO CBUJICTENILCTBYET O MOJIC3HOCTH JAHHOTO CPEACTBA O0YUEHUS.

Tkauenko Asrca OyieroBHa

OakanaBpuar

4

JlaGopaTopHast paboTa Kak Cpe/ICTBO HOBBIIIEHHUS HHTEpEca
K M3Y4EHHIO TEOPHHU BEPOSITHOCTH

(IToctepHsrit JoKIaT)

ITonxomosa HaTtanbs
CeMeHOBHA

B nocnenaue roapl Bee Oolbliee BHUIMAHHE yAENAETCS Pa3BUTHIO IPOCTPAHCTBEHHOTO MBIIUICHNS Y IIKOJIBHUKOB, YTO CBSI3aHO C aKTYaJbHOCTBIO JAHHOH
KOMIIETEHLIUH B Y4eOHOM Ipolecce 1 OyayieM npodeccnoHaabHOM CTaHOBJICHHH MOJIOJBIX JIFO/IeH. B KOHTeKCcTe HOBBIX 00pa30BaTEIbHBIX CTAaHIAPTOB,
BBEJICHHBIX MUHHCTEpCTBOM IpocBelenus Poccuiickoit denepanin, KOTOPHIH aKIEHTUPYET BHIMaHNE Ha BAKHOCTH H3Y4eHHUS Kypca «BeposTHoCcTh U
CTaTHCTHUKAY, TaOOpaTOPHBIE PaOOTHI CTAHOBATCS MOITHBIM HHCTPYMEHTOM ULl yIITyOJICHHOTO TOHUMAHHS TEOPHU BEPOSITHOCTEH U CTATUCTHKH. DTOT METO
00y4eHHs PeJOCTABISICT YJaIMMCs BOSMOKHOCTh aKTHBHOTO YYaCTHs B UCCIICA0BATENIBCKOM ACATEIBHOCTH, YTO CIIOCOOCTBYET HE TOJIBKO YCBOCHUIO
TEOPETHYECKHUX 3HAHMIA, HO M IIPAKTHKE IIPUMEHEHHs JAHHBIX KOHLETIINIT Ha OCHOBE SKCIIEPUMEHTAIHLHOTO MOAXO0/a.

JlaGopartopHsle paboThl, HALPABICHHBIEC HA H3y4YCHHE BEPOATHOCTHBIX MOJIENCIl H CTATUCTHYECKUX METOJ0B, MTO3BOJIAIOT YHAIMMCS Pa3BUBATh HABBIKM
KPUTHYECKOTO aHAJIN3a U BU3YyaIN3alny JaHHBIX, YTO, B CBOIO OYepeb, CIIOCOOCTBYET (POPMHUPOBAHHIO IPOCTPAHCTBEHHOTO MEIILICHNS. BBenieHre B a11eMeHThI
KOMOMHATOPHUKH, TeOpHH Tpah)oB U OMICATENBHON CTATUCTUKH Yepe3 MPAKTHYECKUH OIIBIT TOMOTaeT Y4YaIluMCs JTy4Ille TPEACTaBISATh MaTeMaTHIECKHIE
KOHLIEMIIUH, 00Jer4yaeT ux MoHUMaHue | AenaeT o0yueHue 6oiee HarsIHBIM U METOMYECKU pasHooOpasHbiM. Takum oOpas3om, 1abopaTopHast paboTa He TOJIBKO
oboraraeT 00pa3oBaTENBHBIN MPOIIECC, MTO3BOJIASA HHTETPUPOBATH TEOPETHUYECKUE 3HAHNS U TIPaKTHYECKUE YMEHNUS, HO 1 CIIY)KHUT BaXKHBIM HHCTPYMEHTOM B
(hopMHPOBAHUHM [IPOCTPAHCTBA ULl PA3BHTHS AaHAINTHYECKUX U KPUTUUECKUX HABBIKOB YUAIIHXCsl, HOOOXOAMMBIX B COBPEMEHHOM Mupe. B pesynbrare,
HCHOJIb30BaHKE JIAOOPATOPHBIX paboT B Kypce «BeposTHOCTh M CTATUCTHKA» YKPEIUIET CBA3b MEK/Yy MAaTEMaTHYECKOIl TEOPHEH U ee MPaKTHIECKUM
TpUMEHEHHeM, ielas mporecc ooydeHns 6omnee 3p(HEKTUBHBIM U 3HAUHMBIM.

Tpaskun Muxaun CepreeBud

OakanaBpuat

4

PazpaboTka KOMIBIOTEPHOI CHCTEMBI O0YYEHHS ISt
noJiep>kku Kypca "Teopust uncen"

IIIymapa Enena BukropoBHa

CoBpeMeHHBIH 3Tall pa3BUTHS 00pa30BaHMsI XapaKTepU3yeTcsl BHEPEHHEM B yIeOHbIH npolecc NHPOPMAIMOHHBIX TEXHOJIOTHI. B Xo1e ccnenoBanus st
BBIMYCKHO KBaTH(HKAIHOHHOH paboThI ObLIa CO31aHa KOMIBIOTEPHAs 00yJaloIas cucTeMa s moaepkku kypea “Teopus umcen”. CTpyKTypa U BO3MOKHOCTH
JTaHHOM CHCTEMBI OyIyT IpeACTaBIeHb! Ha KoH(epeHmH. [IpriokeHne BKIIOYaeT MOIYIIN UL TeHEpaliy 3aJaHuil, a Takoke KaJbKYJISITOP ¢ TOCTPOYHBIM
pemeHneM 3aja4. BeiBoy oTBeTOB peann3oBaH B opmare LaTeX. PaspaboTka HampapiieHa Ha CO3/aHNE YI00HOTO HHCTPYMEHTA JUIsl 00y4eHHs N IPOBEPKH

3HaHU.

Tpedunos ko Huxomaesma

GaxanaBpuaT

HccnenoBanue u peanusanys reHETUICCKUX aJIrOpuTMOB
JJI1 CIIOKHBIX ONTUMHU3AMOHHBIX 3a1a4

[Iymapa Enena BuktopoBHa

B nauHO#t paboTe MPOBOAUTCS HCCIIEIOBAHUE U Pealn3alis reHeTndeckux anroput™oB (I"A) st pemieHnst CI0XKHBIX ONTUMHI3AIHOHHBIX 331a4. B pabore
paccMOTpeHBI OCHOBHBIE 3Tambl ['A: KOANpOBaHKE PEIIeHNH, 0TOOp, CKpelMBaHue U MyTalysl. Pa3spaborana nporpaMMHast peain3anys alropuTMa Ha si3bIKe
Python, mpoBezeHbI SKCTIepUMEHTHI Ha TECTOBBIX QYHKIUMSIX. Pe3ynbTaThl AeMOHCTPUPYIOT 3¢ ek THBHOCTL 'A B CpaBHEHHH C TPaJULIHOHHBIMU METOIAMU
ontuMu3anuy. Pabota MoKeT OBbITh MoJIe3Ha IS MPUMEHEHHUS B 00nacTsx, TpeOyromux pemenust NP-TpyqHbIX 3a1a4, TAKUX KaK JIOTUCTUKA, YIIPaBICHUE

pecypcamMu 1 MallIMHHOE OGy‘IeHHe.

Tpudonosa TatbsiHa
JleonnnoBHa

OakanaBpuat

JuddepeHnmpoBanHbIii MOAX0A B 00yYEHHH MATEMaTHKHU B
OCHOBHOI1 HIKOJIE

PuBkuna CBeTnana
BukTopoBHa

B noxnane paccmotpena quddepentmanys 00ydeHus B 00J1aCTH MaTeMaTHKH JUIS TIOJAPOCTKOB. Lo Mccine[oBaHus SIBISIIOCH BBISBICHHE PealTi3ailii

b depenimaniy 00ydeHHs MATEMaTHKN YIUTEISIME IIKOJ. B pesynbrarte uccneoBanus ObIIO BBISIBICHO, YTO JAJIEKO HE BCE YUUTEIS M HE BO BCEX IIKOJIAX
OCYIIECTBIISIIO peanu3anuio auddepernnpopanHoro o0ydenus. [losromy B g0Kaj e pacCMOTPEHBI MPOOIIEMBI, C KOTOPBIMU CTAJIKMBAETCS YIUTENb B X0JIE
ocyecTBIeHNs qupGepeHraniy. A TakxKe B JOKJIa1e IPUBEICHBI PHMEPHI pa3paboTaHHBIX YPOKOB B opMate anddepeHInpoBaHHOrO MOAX0/1a, KOTOpbIe

OBUTH anPOOUPOBAHBI HA YYCHHUKAX.

Opam Mapusi AniekceeBHa,

I'na3oBckuil rocyjapcTBEHHBIN

OaxanaBpuat

Opranusanys 3aHsITHH CO KOJIBHUKAMU 1O
KOHCTPYKTHBHOM T€OMETPUH B IPOCTPAHCTBE

JleontbeBa Hartamus
Brnagumuposna
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HH)KEHEPHO-TIe1aroru4ecKuit (Onnaiin)
YHUBEPCHUTET
um. B. I'. Koponenko

B cTaTbe paccMOTpeHbl 0COOEHHOCTH MPOBEAECHUS 3aHATHI ¢ 00y4YaroLMMHUCS 110 KOHCTPYKTHBHOW reoMeTpuH B ripoctpaHcTBe. OG0CHOBaHHE BHIOOPA OCHOBHBIX
HHCTPYMEHTOB, 0a30BBIX OCTPOCHUH M MU(POBEIX CPEACTB IS X PEAH3AIMU AaeT BO3MOXKHOCTh OPraHM30BaTh IPAKTHIECKYIO pabOTy CO MIKOJIBHIUKAMH.
ABTOpPOM IIPEJICTABIICHO ONMCAHHE PsiJia 3aHATHH, HO3BOJIAIOLINX OPraHU30BaTh NPOLECC 00YUEHHs PEIICHUIO 331a4 Ha IOCTPOCHUE B IIPOCTPAHCTBE.

Oyxanosa [Tonuna OakanmaBpuar 4 CopelicTBre npohecCHOHAIBHOMY CaMOOIIPE/IEICHHIO Puskuna Cperiiana
AnexcaHIpoBHa IIKOJIBHHUKOB B IIpoIiecce 00yUeHUsI MaTeMaTHKe BukTopoBHa

B nanHoi#i paboTe paccMaTpHBaeTCs BOIPOC COAEHCTBHS NPO(ECCHOHAIPHOMY CaMOOIPEACSICHHIO IKOJIBHUKOB B Ipolecce 00ydeHns maremarrke. OcBemaercst
aKTyaJbHOCTb TEMBI, HOJYEPKHBACTCS, YTO B YCIOBUIX JHHAMUYHOTO M3MEHEHHS PhIHKA TPY/a U TpaHC(HOpPMALMK BOCTPEOOBAHHBIX HPODECCHI, BaXKHO
00eCTIeunTh MKOIEHUKOB HE TOJIBKO TEOPETUIECKUMU 3HAHUSMH, HO U MIPAKTHYECKIMH HaBBIKAMHE, HEOOXOAUMBIMH JUISl YCIIEIIHON MpodecCHOHaIbHOM
JIEATEIBHOCTH B OyayIeM.

Pa6ota uccienyer 3G peKTUBHEIE METOABI H IIOJXO/BI, CIIOCOOCTBYIOINIIE ((OPMHPOBAHHIO y IIKOIFHUKOB YyCTOHYMBOrO HHTEpeca K BEIOOPY podeccHu uepes
TaKMEe acNeKThl, KAK Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, QHAJIMTUYECKUX HAaBBIKOB U CIIOCOOHOCTH K pelleHHIo 3a4a4. Ocoboe BHUMaHHUE yIENIseTCs HHTErpaliui
po(OPHUEHTANNOHHBIX CTPATErHi B y4eOHBIH Iponecc Ha ypOoKaxX MaTeMaTHKH, KOTOPBIE MOTYT IIOMOYb YJAIIUMCSI JTyqIlle OCO3HATh CBOM HHTEPECH! U
CKJIOHHOCTH, 4TO B CBOIO OYepesib OyIeT CrocoOCTBOBATh 00jIee OCMBICICHHOMY BBIOOPY HanbHeiiieit 00pa3oBaTeabHOM TPAeKTOPUH.

ITyTem aHanm3a CyIIECTBYIOIMX METOAUK U UX MPUMEHEHUS B y4eOHOM IIPOIIecce, HCCIEA0BAHNUS OMBITA KO M MHEHHS YJaIluXcs 110 JaHHOMY BOIIPOCY, paboTta
HpezyaraeT peKOMEeH /ALK, KOTOPbIE MOT'YT ObITh BHEJPEHBI B IOBCEJHEBHYIO PAKTUKY IIKOJ 1Is1 60jee 3()EKTHBHOrO CONPOBOXKACHHS MPO(ECcCHOHAIBHOTO
CaMOOIPEEIECHUs yYEHHKOB.

XankoB Ban HukonaeBuu OakanaBpuat 4 ABToMarH3anus paboTs! OQUCHBIX COTPYIHUKOB Ha ITnorposckast Kcenust
HPOMBIIIICHHOM MPEAIPUSITHI C IPUMEHEHUEM METOIO0B PaiiMoH0BHA
MalInHHOTO 00yYeHHSI.

JluruiomHast paboTa NocBsIeHa pa3paboTke MPOrpaMMHOT0 00eCIIeUeHHUs Il aBTOMATH3aLNH IIPOLIECCOB YIPABICHNUS 3aKa3aMU Ha IIPOMBIIIIIICHHOM
npeanpustii. OCHOBHAs LENb UCCIIEOBAHNS — CO3/1aHHEe MOOMIIBHOTO HPHIIOKECHHUS, TTO3BOJISIONIEr0 OQUCHBIM COTPYAHHKAM U PabOYMM B IiEXE B PeabHOM
BPEMEHU OTCJIEXKUBATh U U3MEHSTh CTATyC TOTOBHOCTH 3aKa30B.

B pamkax paboThI MPOBEIEH aHAITH3 CYLIECTBYIOIIMX CHCTEM aBTOMATH3ALMH, PEalH30BaHbl KITIOUEBbIe KOMIIOHEHTBI: CepBepHast 4acTh ¢ 0a3oil nanubix, REST
API u nonb3oBatenbCKuii HHTEpdEHic.

Ilepex Anna CepreeBHa OakanaBpuat 4 Hcnonp3oBaHue MUIAKTHYECKUX UTDP TIPU U3YYEHUU Credanosa Hatamus
MaTeMaTHKH B 5-6 Kiaccax JleonnnoBHa
Uykcuna [lapbs AHpeeBHa Marucrparypa 2 IIpoekTupoBaHue anredGpanyeckoro coaepkaHus yueOHoro Credanosa Hatamus
MaTepHaa 110 MaTeMaTHKe B 5-6 Kjlacce ¢ yIeToM JleonnnoBHa
KOTHUTHUBHBIX (IICHXOJIOTHYECKHX) 0COOCHHOCTEH
y4aImuxcst

Anrebpanueckoe conepikaHne Kypca MaTeMaTHKH 5-6 KJIACCOB TPAJUIIMOHHO CIIOCOOCTBYET Pa3BUTHIO Y IIKOJBHUKOB JIOTHIECKOTO M aOCTPAKTHOTO MBIIITCHHS,
(YHKIMOHATLHOTO MOAX0/1a, AITOPUTMUYECKUX YMEHHUH, YTyqIIeHHIO MaTeMaTHIECKOH peun, a TaKkke pOopMHpyeT OCHOBBI MUPOBO33peHHs. COBpeMEHHOEe
o0Opa3oBaHue TpebyeT co3aHNe YCIOBMIi Il BCECTOPOHHETO Pa3BUTHS JIMYHOCTH y4arerocs. HeoOXoqMMo y4uThIBaTh He TOJIbKO HHTEIUIEKTYabHbIE
CIIOCOOHOCTH JIETeH, HO M MX IICHXOJIOTHYECKYIO COCTaBIISIONIY 0. Ba)kHO MOHMMATh, YTO YCIIEITHOCTL OCBOEHHMS YUeOHOT0 MaTepuaa 3aBUCHT M OT 0COOEHHOCTEH
€ro BOCIIPHSATHSL.

JlanHas paboTa cocpeoToueHa Ha IPOSKTHPOBAHHUH aIredpandecKoro cojepkaHus ydeOHOro MaTeprana I1o MaTeMaThKe JUIst 5-6 KJIacCoB ¢ y4€TOM KOTHUTHBHBIX
(TICUXOJIOTUYECKHUX) OCOOEHHOCTEN yUYaluXcsl, a TAKKe Ha 000CHOBaHUHU 3(PEKTUBHOCTH TOTO MOJX0/A.

Ilenpuna MapbsHa MarucTparypa 2 PazpaboTka IUCTaHIMOHHOM TOIEPKKH PEIIeHNUS 3a1aT ApkuHa Kcenust 'eopruesna
JIMuTpueBHa TEOPUH BEPOSTHOCTEH NpH noarotoBke k ET'D

Lenbro uccaenoBanus siBiseTcs pa3paboTKa Kypca JUCTAaHIMOHHON TOMAIEPKKH ISt AUCIMIUTHHBI «BeposSTHOCTD U CTAaTUCTUKA». B TaHHBIII MOMEHT JUIS cTapiien
IIKOJIBI OTCYTCTBYIOT Y4eOHBIE II0COOHS, COOTBETCTBYIOLINE aKaAeMUIECKIM CTaHapTaM M YPOBHIO CIIOXKHOCTH, YTO JeNIaeT JaHHOE MCCIIeJOBaHNE aKTyalbHbIM 1
Ba)KHBIM LIIarOM B COBEPILICHCTBOBAHUU 00Pa30BaTEIBHOTO MPOIIECCa.

IleneBoit aymuropueii kypca siBistirotest yaamuecst 10-11 xiraccoB, KOTOPEIM IIPEICTOUT aKTYaIN3HPOBATh ITOTyIeHHBIE 3HaHUS 110 TeopHu BeposiTHOCTEH 1
MaTeMaTHYEeCKO# CTATUCTHKE U HAYIHUTHCS PeliaTh BeCbMa pa3HooOpa3Hbie 3a1a41, KOTOPBIe Coaepskatcs B mepBoil yactu EI'D. JIyist [OCTIKEHHS TOCTaBIEHHBIX
1eNell HCHOIIB3YIOTCSl COBPEMEHHbIE TEXHOIOTUH 00pa30BaHMs, TaKHe KaK Katajor OHIaiH-KypcoB Stepik. DToT pecypc mo3BoIsIeT yyaluMest H3y4aTh MaTepHaIbl
B yI0OHOE ISl HUX BpeMsi M CBOOOJHOM TEMIIE, MTOBBINIAs IOCTYITHOCTh O0YUCHHSI.

Osxuaemble 3G (HEeKTh OT BHEAPEHHS Kypca BKIIOYAIOT MOBBIIICHHE YPOBHS HOHUMAaHUsI y4eOHOro MaTepHalia, akTHBU3AIMIO HHTepeca K IPeMeTy U yIydlIeHHe
obmieit ycrieBaeMocTH ydamuxcs. Pa3paboTka MaTepraioB OCYIECTBISIETCS C YIETOM CIELM(HKH IIKOJIEHOMH HpOrpaMMbl M TpeOOBaHMI K COIEPKAHUIO
00pa3zoBaTeIbHBIX KypCOB.

Bce MaTepuansl Ha Kypce SBIISIIOTCS aBTOPCKUMU, C OLOPOH Ha KJIACCHYECKUE MaTeMaTHIecKue H3Janus 1o «Teopuu BepoSTHOCTEH.

[lep6axoBa Mapus baxanaspuar 4 PasBuTHe noHATHS CUHYCa, KOCHHYCa, TAHI'€HCa, Jlucumona Onbra AHaToJILEBHA

Hukonaesna KOTaHTeHCa apryMeHTa OT OCHOBHOI LITKOJIBI K CpeiHeit

Jlokiaq mocBsIeH akTyanbHO# pobieMe GopMHUpOBaHUs MOHITHI TPUTOHOMETPUUYECKHUX (DYHKIIMI B OCHOBHOI 1IKoJe. B paboTe paccmarpuBaroTes
METOIMYECKHE MTOAXO/IBI K H3YYEHHIO TPUTOHOMETPUH, KOTOPBIE CIIOCOOCTBYIOT TITyOOKOMY TIOHMMAHHIO YIaI[UMHUCS KITIOUEBBIX TIOHATHH, TAKUX KaK CHHYC,
KOCHHYC, TaHT'€HC 1 KoTaHreHc. Oco0oe BHUMaHUE YASISIETCs ITaaM BBEACHHUS TPHTOHOMETPHIECKHX (YHKIIMI, SANHUIHONH OKpY)XHOCTH. B noknane
IpeUIaraloTcsl METOIMYEeCKHe PEKOMEHIalliY, HallpaBICHHbIC HA IPEOI0ICHUE TUIINYHBIX TPYJHOCTEH, ¢ KOTOPBIMH CTAIKHBAIOTCS IIKOIBHUKHU IIPU U3yYCHHU
JTaHHOM TeMBI. B Tokmane Taxxke npecTaBlIeHbI MPAaKTHYECKHE 3aJaHNUs, KOTOPBIE CIIOCOOCTBYIOT PA3BUTHIO HABBIKOB PaOOTHI ¢ TPUTOHOMETPUYECKHMU
¢yHKIMSIMY, MX TpaduKaMu H cBOWcTBaMH. MaTepraibl MOTYT OBITh HOJIE3HB! YUHTEISIM MaTEMaTHKH JUI TIOBBIIICHUSI 3()()EKTHBHOCTH IPEIoJaBaHus
TPUTOHOMETPUH B OCHOBHOH IIKOJIE, IS INIABHOTO IIEPeX0/ia B CPEeAHEH MIKOTIE.
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