JMenapramenT oOpa3oBanusi aamuHucTpauuu I'opoga Tomcka
MyHuIIMNIAJIbHOE ABTOHOMHOE 0011e00pa30BaTe/ibHOE YUpPeKIeHue
cpeaHsisi 001eo0pa3oBaTeibHas MKoaa Ne 43

CoracoBaHo Ha 3aceaHUU PexomennoBano k YTBepKIICHO U BBEICHO B
METOHIECKOTO YTBEPKACHUIO neicreue [pukas Ne 377
00bEIUHEHUS YUUTENIe MaTeMaTHKH | TeJaroriuyeCKiM COBETOM ot «30» aBrycra 2022r.

1 UHHOPMATHUKH MAOY COIIINe 43 r. Tomcka Hupexkrop MAOY COIII Ne 43 .

ITpotokon Ne 1 ot 30.08.2022r Tomcka: H.A.BoxkoB

IIpotokon Nel ot 29.08.2022r
Pyk. MO: Kypnroxosa H0.A.

AJAIITUPOBAHHAS PABOYAS ITIPOT'PAMMA 110 YYEBHOMY
NPEJIMETY
«MATEMATHUKA»
JJA OBYYAKOILIIUXCA
CHAPYUHIEHUSAMMU OITIOPHO-ABUI'ATEJIBHOI'O AIIIIAPATA
(Bapuanr 6.1)
JJI51 5-9 KIIACCOB

Bcero Ha nzyuenune marematuku 5-6 knaccax Bwiaenserca 340 wacoB. U3 Hux: B 5 kiacce 170
yacoB (5 yacoB B Hefento, 34 yueOHbIe Helenu), B 6 kiacce 170 gacoB (5 gacoB B Henento, 34 yueOHbIe
HEJIEIH ).

Ha u3yuenue marematruku B 7-9 knaccax — 544 vaca, u3 Hux Ha anredpy — 340 u (B 7 kilacce —
136 4, 4 yaca B Hegenmto, B 8 kinacce — 102 4, 3 yaca B Henento, B 9 kinacce — 102 4, 3 yaca B Henemo)
u reomeTpuio 204 4 B rof (B 7 kiacce — 68 4, 2 yaca B HeJlento, B 8 kiacce — 68 4, 2 yaca B HEJEII0,
B 9 xiacce — 68 4, 2 yaca B HEJIEINIO.

MAOY COLLI NQ 43 MoanvcaHo urdpPoBO NOANMCHIO:

MAOQY COLLU N2 43 r. TomcKa
Ir. TOMC Ka Hata: 2022.09.20 09:25:04 +07'00'

CBenenns o cocTaBuTe e padoueii mporpaMmbi:

Kyparokosa I0.A., yuntenb MaTeMaTUKH

Tomck, 2022



Pabouas mporpamma no ydeOHOMy mpenmery «MaremaTtuka» pazpaborana Ha ocHoBe @I'OC
OOO, mporpaMMbl BOCIIHTaHHS C y4ETOM pacHpeieNEHHBIX IO KjaccaM IPOBEPSEMbIX TPEeOOBaHHMU K
pesynbraram ocBoeHuss OCHOBHOM 00pa30BaTesIbHOM IPOrpaMMbl OCHOBHOTO 001IIETr0 00pa3oBaHUsL.

ITosicHUTENbHAA 3aNIHCKA

Pabouas mporpamma no maremaTtuke aisi oOyuaromuxcst 5—10 kiaccoB pa3zpaboTaHa Ha OCHOBE
®denepanbHOro roCyJJapCTBEHHOI'O 00pa30BaTEILHOTO cTaHaapra OCHOBHOT'O o0uiero
o0Opa3oBaHMs ¢ Yy4€TOM M COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, -IPEIBABISIEMBIX K MAaTEeMaTUYECKOMY
00pa3oBaHMIO, U TPAJAULUI POCCHICKOTO 0Opa30BaHUs, KOTOpPbIE OOECIICUMBAIOT OBJIAZACHUE KITIOUEBBHIMU
KOMIIETEHIIMSMY, COCTaBJISIOIIMMH OCHOBY JJIsl HENPEPHIBHOIO OOpa30BaHUS M CAMOPA3BHUTHUS, a TaKKe
LEIOCTHOCTh OOLIEKYJIBTYPHOTO, JITYHOCTHOTO M TO3HABATEILHOTO pa3BUTHS oOydaromuxcs. B paboueit
IporpaMMe Yy4YTeHbl Huaeu U TnojoxeHus KoHmenuuu pa3BUTHS MaTeMaTHUYecKOro oOpa3oBaHUS B
Poccuiickoit ®enepanuu.

B snoxy nudpooii Tpanchopmanuu Becex chep ueroBEUECKOM NeSATEIbHOCTH HEBO3ZMOXKHO CTAaTh
00pa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 03 0a30BOM MaTEeMAaTHYECKOH IMOATOTOBKH. YXKe B IIKOJIC
MareMaThKa CIYKUT ONOPHBIM MPEAMETOM JMJIi HM3YUYEHUsS CMEXKHBIX JUCUUIUIMH, @ IOCIE IIKOJIBI
peanbHON HEOOXOIMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa30BaHKe, YTO TPeOyeT MOTHOICHHOH 0a30BOi
o011e00pa3oBaTeIbHON MOJATOTOBKH, B TOM YUCIIE U MaTeMaTHUYECKOH. ITO 00YCIOBIEHO TEM, UTO B HAIIIK
THHU PACTET YMCIO Mpodeccuil, CBA3aHHBIX C HETIOCPEICTBEHHBIM MTPUMEHEHHEM MaTeMaTHKH: U B cepe
SKOHOMHKH, U B OW3HEce, U B TEXHOJOTMYECKHX O00JacTsX, U JaKe B T'yMaHUTapHbIX cdepax. Takum
o0pazoMm, Kpyr OOydYaromuxcs, Ui KOTOPHIX MaTeMaTHKa MOMKET CTaTh 3HAYUMBIM MPEIMETOM,
pacumpsieTcsl.

[IpakTyeckas TOJNE3HOCTh MaTeMaTHKH OOYyCJOBJIEHAa TEM, YTO €€ MPEeIMETOM SIBISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPHI HAIIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIEC OTHOILICHUS
OT IpPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, A0 JAOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX
JUISl Pa3BUTHSI HAYYHBIX U NPUKIATHBIX M. be3 KOHKpETHhIX MaTeMaTHYECKUX 3HAHUN 3aTpyIHEHO
[IOHUMAaHHE [PUHLMIOB YCTPOWCTBA M HCIIOJIB30BAHMS COBPEMEHHOM TEXHMKH, BOCIPHUATHE U
UMHTEpOpeTalus  pa3HooOpa3HOW  COIMAJIbHOM, SKOHOMMYECKOH, MOJUTHUYECKOH  HHpOpMaIuu,
Manos¢p(deKTUBHA TOBCEAHEBHAsl IMpaKTUYecKass AedaTeabHOCTh. KaxaoMy 4eloBeKy B CBOEH JKU3HU
MIPUXOAUTCS BBIMOJIHATH PACUETHI U COCTABISATH AITOPUTMBI, HAXOAUTh U MPUMEHATH (GOPMYIBI, BIAIETh
MPAKTUYECKUMH TNpUEMAMHM TE€OMETPUYECKMX HW3MEPEHUHl M IOCTPOSHHMM, 4YHTaTh HWHQPOpPMAIHIO,
NPEJCTAaBICHHYI0 B BHJE TaONUI], AMarpaMM M TpauKOB, KUTb B YCIOBHSX HEOINPENEIEHHOCTH M
MIOHUMATh BEPOSITHOCTHBIN XapaKTep CIydailHbIX COOBITHI.

OnHOBpPEMEHHO € paclIupeHueM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM o0OlIecTBe BCE
0ojee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKHM CTHJIb MBILIUICHUS, MPOSIBISIIOMINNCA B ONpPENeNEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce u3yueHuss MaTeMaTHKH B apCeHall NMPUEMOB U METOAOB MBILUICHHUS
YeJl0BEeKa €CTECTBEHHBIM 00pa3oM BKJIHOYAIOTCS MHAYKIMS U JAETyKIHs, 0000IeHne U KOHKpEeTHU3alus,
aHaM3 W CUHTe3, KiIaccUpUKalUs M cucTeMaTh3aunus, adcTparupoBaHue M aHanorus. OObBEKThI
MaTe€MaTHYECKUX YMO3AKJIFOUEHH, MMPaBUa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKHX
MOCTPOCHMI, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUs (opMyaupoBaTh, OOOCHOBBIBATH U JIOKA3bIBATh
CYKJI€HHUs, TEM CaMbIM Pa3BUBAIOT JOTMYECKOE MBIILIEHUE. Beaymas poiap NpuHALIEKUT MaTEMAaTUKE U
B (OPMHUPOBAHUU AITOPUTMUYECKON KOMIOHEHTHI MBIIUIEHUS M BOCIHUTAHUM YMEHUH J1€HCTBOBATH IO
3a/IaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mpornecce pemenns
3aJja4 — OCHOBOM Y4eOHOW N1esSTeNbHOCTH Ha ypOKaxX MaTEeMAaTUKU — Pa3BUBAIOTCS TaKXKe TBOpUYECKas U
MIPUKJIaIHAsI CTOPOHBI MBILIUICHHUS.

OOyuenue MaremMaTuke 1aET BO3MOXKHOCTb pa3BUBaTh Y 00yUalOMIUXCs TOUHYIO, pallMOHABHYIO U
MH()OPMATUBHYIO pedb, YMEHHE OTOupaTh Haubosiee TMOAXOASIINE S3bIKOBBIE, CHMBOJIMYECKUE,
rpaduyecKue cpeicTBa IS BRIPAXKEHUS CYXKIEHUHN U HArJIsIIHOTO UX MPECTaBICHHUS.

HeoOxoauMbpiM KOMIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBaHUM SIBIsETCS oOliee
3HAKOMCTBO C METOAAMHU II03HAHUS JACUCTBUTEIBHOCTH, IIPEICTABICHHE O IpPEeAMETEe U METOJax
MaTeMaTHKHU, UX OTJIMYUI OT METO/0B IPYTUX €CTECTBEHHBIX M T'YMaHMTAPHBIX HayK, 00 0OCOOEHHOCTSIX
NPUMEHEHUs MaTeMaTUKW Uil pEUIeHHs Hay4YHbIX W NPUKIAAHBIX 3amad. Takum oOpasom,



MaTeMaTHueckoe oOpa3oBaHue BHOCUT CBOM BKJIaj B (hopMupoBaHHe 0Ol KyIbTYphl YEIOBEKa.

N3ydyenne MaTeMaTHKH TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIHHTAHHIO YEJIOBEKA, TOHUMAHUIO
KpPacoThl U U3AIIECTBA MAaTEeMaTHUECKUX PACCYKICHHI, BOCTIPHITHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
UJIeH CHMMETpPUH.

Aoanmuposannas pabouas npocpamma (éapuanm 6.1) no npeomemy «Mamemamuxa»

cocmaejienac yuemom cnebylomux HOpmamueHblxX OOKymeHmoe:

®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanun B Poccuiickoii
denepanuny;
npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O6 yrBepxkaeHun (enepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAaPTa OCHOBHOI'O O0ILEro 00pa3oBaHUs»;
npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opraHuzanu 1
OCYIIECTBICHUSI 00pa30BaTENIbHOM AEATENBHOCTH TI0 OCHOBHBIM 0011€00pa3oBaTeIbHbIM
mporpaMMaM — oOpa3oBaTeNbHBIM MPOTrpaMMaM HaydajibHOrO OOILEro, OCHOBHOTO OOIIEro u
cpenHero oomiero oopa3oBaHUs»;
CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOTHYECKHE TPeOOBAaHUS K OpraHU3alusIM BOCITUTAHUS
1 o0y4yeHus, OTAbIXa U 03J0POBJIEHUS €T U MOJIOAEIKNY, YTBEPKICHHBIX IOCTAHOBIEHUEM
IJ1aBHOTO caHuTapHOro Bpayda ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'uruennvyeckue HOPMATUBBI U TpeOOBaHMA K OOECIICUYCHHIO
O0ce3zonmacHOCTH M (W) OE3BPEIHOCTH I 4YelloBeKa (aKTOPOB Cpeabl OOMTAHHS»,
YTBEP)KJIECHHBIX TOCTAHOBJICHUEM TJIABHOTO CaHUTapHOTO Bpaya ot 28.01.2021 Ne 2;
KOHIEMIMN Pa3BUTHS MaTEeMaTHUYECKOTO 00pa3oBaHUs, YTBEPKICHHOM pacropssKeHUEM
[IpaButensctBa o1 24.12.2013 Ne 2506-p;
aJIaTUPOBAaHHAs OCHOBHAs OOpa3oBaTelbHas MporpaMma OCHOBHOTO 0OIIEro oOpa3oBaHUs
(Bapuant 6.1) MAOY COIII Ne 43 r. Tomcka. (yrB. Ilpuka3om aupeKTOpa IIKOJBI OT
29.08.2019 Ne 438);
paboueii mporpammsl Bociutanuss MAOY COILL Ne 43;
YMK, pa3paboTaHHBIi aBTOPCKUM KOJUIEKTUBOM Toja pykoBojcTtBoM H.S. Bunenkuna,
B.M. Xoxosa, A.C. Yecnokoma, C.U. IlIBapubypaa mns peanuszanvii OCHOBHOM
o0pa3oBaTeNbHON NMPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs IO MaTeMaTuke B 5-6
Kjaccax B cooTBeTcTBUM  DelepanbHbIM  TOCYAapCTBEHHBIM  00Opa3oBaTElbHBIM
CTaHIapTOM.
YMK, pa3paboTaHHbII aBTOPCKUM KOJUIEKTUBOM 110J pykoBoacTBoM FO.H. MakapsiueBa u
Ip. JAJs peajdu3alud OCHOBHOW 0Opa30BaTeNbHOM MpPOrpaMMbl OCHOBHOIO OOIIETO
oOpa3oBaHus 1o anredpe B 7-9 kitaccax B cOOTBETCTBUU DeiepanibHbIM roCy1apCTBEHHBIM
o0pa30BaTeNbHbIM CTaHIaPTOM.
YMK, pazpaboTaHHBIi aBTOPCKUM KOJUIEKTHBOM TOJ pykoBoacTBoM FO.M. Komsruna u
Ip. A peajdu3aldd OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obpa3oBanus o anredpe B 7-9 kitaccax B cooTBEeTCTBUU DeiepanibHbIM roCy1apCTBEHHBIM
00pa30BaTeNbHbIM CTaHIAPTOM.

YMK, pa3zpaboTaHHBII aBTOPCKUM KOJUIEKTHBOM 1o pykoBojacTBoM JI.C. AtaHacsiHa u

Ap. Ui peaju3aldd  OCHOBHOW 00pa30oBaTeNIbHOW MPOrpaMMbl  OCHOBHOTO — OOIIEro
oOpa3oBaHus 10 reoMeTpuu B 7-9kiaccax B cooTBeTcTBHH DenepanibHbIM TOCYIapCTBCHHBIM
00pa3oBaTeIbHBIM CTaHIaPTOM.

AnantupoBaHHas pabodas mporpamma (BapuaHT 6.1) obecrieunBaeT MPEEMCTBEHHOCTh C

KYpCOMMATCMAaTUKN HAYAJIbHOT'O O6IJ_I€FO O6pa30BaHI/ISI.

Hpuopumemubmu ueananu 06y'IEHll}l mamemamuke 6 5-9-x Knaccax A6aa0Omca:
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https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/
https://vip.1zavuch.ru/#/document/99/499067348/
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- (hopMUpOBaHME IICHTPAJIBHBIX MATEMaTHUYECKUX MOHATHH (UMCIIO0, BEIMYMHA, T€OMETpHUYecKas
¢burypa, nepeMeHHas, BEpPOSITHOCTb, (YHKIMs), OOECIEUMBAOLIMX  IPEEMCTBEHHOCTb U
NEPCIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHUs 00yUarOIINUXCs;

- IOJIBE€/ICHUE OOydJaroUIMXCcsi Ha JOCTYIHOM /Ui HHMX YPOBHE K OCO3HaHHMIO B3aUMOCBS3H
MaTeMaTHKHd M OKPYXKAIOIIer0 MHpa, IMOHMMaHHE MAaTeMaTHKW Kak 4YacTH OOlieid KyJIbTypsl
YeJI0BEYECTBA;

- pa3BUTHE MHTEIJICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYaroUIuxcsi, MO3HABATEIbHOM
aKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHUH, KPUTHUYHOCTU MBIIUICHUS, MHTEpeca K H3YYEHHUIO
MaTeMaTHKH;

- (hopmupoBaHue (PYHKIMOHAIBHOM MaTeMaTH4eCKOH TIPaMOTHOCTH: YMEHMs Ppaclo3HaBaTh
NPOSIBICHUSI MaTEeMAaTHYEeCKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KHU3HEHHBIX
CUTyallUsX M TpU U3YYECHUM JPYTUX Y4eOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyTHpPOBaTh MX HA SI3BIKE MAaTEMATHKH M CO3/1aBaTh MaTeMAaTU4YECKUE MOEIH,
IPUMEHATh OCBOEHHBI MaTeMaTMUYECKUIl ammapaTr Ajs pelleHUs NPaKTUKO-OPUEHTHUPOBAHHBIX 3a7ad,
UHTEPIPETHPOBATH U OIICHUBATH IOJYYCHHBIC PE3yJIbTaTHI.

OcHOBHBIE JMHHUU COJAEpKaHMA Kypca MmMatemaTuku B 5—-10 kiaccax: «Hucna U BBIYMCICHHS,
«Anrebpa» («Anredpanyeckue BbIpaXEHUS», «YPaBHEHUS U HEPABEHCTBA»), «DyHKIUN», «I'eomerpusi»
(«I"eomeTpuueckre GUrypsl 1 UX CBOMCTBa», «3MepeHne reoMeTpuuecKux BEINYUH»), «BeposSTHOCTD U
CTaTUCTHKa». [laHHbIE JMHUM Pa3BUBAIOTCA MApAJUICNbHO, KaXJas B COOTBETCTBHH C COOCTBEHHOU
JIOTMKOM, O/IHAaKO HE HE3aBUCUMO OJIHA OT JAPYIroH, a B TECHOM KOHTaKTe U B3aumojeicTeun. Kpome 3roro,
uX 00BEIMHSIET JIOTHYECKAast COCTABIIAIONIAs, TPATUIIMOHHO IPUCYIIIast MAaTEMAaTUKE U TIPOHU3BIBAIOIIAS BCE
MaTeMaTHYeckue Kypchl W cojepxarenbHble  JuHMH. CdopmynupoBanHoe B DenepanbHoM
rOCyIapCTBEHHOM O00Opa30BaTE€IbHOM CTaHIApTE OCHOBHOTO 0oOIIero oOpa3oBaHMs TpeOOBaHHE «yMETh
OIlEpUPOBaTh IMOHATUSAMH: OIpEAETICHUE, aKCHOMa, TEeOpeMa, J0Ka3aTelbCTBO; YMEHME pPACIO3HaBaTh
WCTUHHBIC W JIOKHBIC BBICKA3bIBAaHHSI, IPUBOJIUTH NMPHUMEPHI B KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAaHUS U
OTPULIAHUS BBICKA3bIBAaHMI» OTHOCUTCS KO BCEM KypcaMm, a (opMuUpOBaHHE JIOTMYECKUX YMEHHUH
pacmpenensieTcsi o BCeM rojam oOydeHHsI Ha YPOBHE OCHOBHOT'O 00IIIeTr0 00pa3oBaHus.

Copnepxanne 00pa30BaHUS, COOTBETCTBYIOILEE NPEAMETHBIM pe3ysbTaTaM OCBOCHHS paboueit
MIPOTPaMMBI, paclpeie€HHbIM 110 ToJ1aM O00y4YeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4ToObI KO BCEM
OCHOBHBIM, MPHHLIUIHAIBLHBIM BOIpOcaM o0yvaromuecs: o0paliaaiuch HEOJAHOKPATHO, YTOObI OBJa/IeHHE
MaTeMaTHYECKUMHU TOHSATHSAMUA ¥ HaBBIKAMH OCYIIECTBIBIIIOCH TOCIEOBATEIBEHO W TOCTYMATENBHO, C
COOJIFOJICHMEM NPUHIMIA MPEEeMCTBEHHOCTH, a HOBbIE 3HAaHMS BKIIOYAJIMCh B OOIIYI0 CHCTEMY
MaTeMaTHYECKUX TIPEACTABICHUN OOydaromuxcs, pacmupsas ©u yrayomss e€, oOpa3ys NpouyHbIe
MHOKECTBEHHbBIE CBSI3H.

Ilpunyunet peanuszayuu adanmuposannoil padoueii NPOPAMMbL:

[Tpu peanuzarnuu npuHiuna AUQQGEepeHInPOBAHHOTO (MHIWBUIYaTbHOTO) MOAX0/a B O0yUEHHUH
Matematuke yvammxcsi ¢ HOJIA HeoOXoAMMO yuuThIBaTh YPOBEHb Pa3BUTHUS Y HUX MaHyaJlbHbBIX
HABBIKOB. YUHTEJh B MpoIlecce O0yUeHUsT ONpeaeNsieT BOSMOKHOCTH YYAIIUXCS BBITTOIHATH MUCbMEHHBIE
pa6OTI)I, IMOJIB30BATHCA MATEMATHUYCCKUMH HHCTPYMCHTAMH B IIPOLECCE MOCTPOCHHUA TCOMCTPHYCCKUX
buryp u U3MepuTeNbHBIX onepanuid. Tak ke B mporiecce 00ydeHus: MaTeMaTUKe, YIUTETI0 HE00XO0IUMO
YYHUTBIBATh YPOBEHb M KAa4eCTBO pa3BUTHE YCTHOM peun ydamuxcs. I[Ipm HemocTtaTouHOM YpOBHE ee
pa3BUTHS HEOOXOIMMO HCIONH30BaTh TAKHUE METOABl TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJSI 3HAHUI
ydamuxcsa, KOTOPBIC Obl OOBEKTHBHO IIOKA3BIBAIN PE3YIBTAaTUBHOCTb HX O6yquI/I5[. Bxirouenus
o0yJaromuxcsi B MPOEKTHYIO U y4eOHO-UCCIEeOBATENbCKYIO NESTENbHOCTh, MPOBEACHUS HAOTIONCHUN 1
AKCIIEPUMEHTOB, B TOM YHCJI€ C MCIOJb30BaHUEM Y4eOHOTO J1abopaTOpHOro 00OpyAOBaHUS, U(PPOBOTO
(2MEKTPOHHOTO0) U TPAJAULIMOHHOTO U3MEPEHHUS, BKIFOUYAs OMpPEEICHHEe MECTOHAX0XKICHHUS, BUPTYaTIbHBIX
nmabopaTopuif, BEMIECTBEHHBIX MW BHUPTYAIbHO-HATJISIAHBIX MOJENEH, UM  KOJUJICKIIMA OCHOBHBIX
MaTEeMaTHYECKUX OOBEKTOB.

OOyyaronuecss ¢ JABUraTelbHBIMU HAapyIIEHUSMU HCHBITHIBAIOT P TPYJHOCTEH B Mpoliecce
oOyueHus: MareMaTuke. MOTOpHBIE HAPYIIEHUS OTPAHUYHMBAIOT CIIOCOOHOCTH K OCBOCHHUIO MPEIMETHO



MPAKTUIECKON JIEATETHHOCTH. DTO MPUBOJIUT K TOMY, YTO (POPMUPYIOLTUECS 3HAHUS U HABBIKU SIBIISIFOTCS
HEMPOYHBIMHU, [IOBEPXHOCTHBIMHM, (parMeHTapHbBIMH, HE CBSI3aHHBIMM B  €IHUHYIO CHUCTEMY.
OOHapyKUBalOTCSA TPYAHOCTH B (DOPMHUPOBAHUHM TPOCTPAHCTBEHHBIX M BPEMEHHBIX IPE/ICTABICHHIA,
CUETHBIX oOIepauuil, paboTe ¢ TeTpaablo, YUYEeOHHKOM, CHOco0ax 3amucH MPUMEPOB B CTOJIOUK,
cobroierreM opdorpaduaecKoro pexxuma.

Ha ypokax wmaremarwku, ydammuecs ¢ HOJIA w#COBITBIBAIOT OCOOCHHBIE TPYMHOCTH IIPH
BEITIOJTHEHUH PUCYHKOB, YepPTEKeH, rpaikoB, TaK KaK UM TPYJHO OJHOBPEMEHHO JIepKaTh KapaHall u
JUHEIKy, MO3TOMYy UM 00s3aTeldbHO TpeOyeTcss IMOMOIIb B3pOCIOro (yduTess, acCHCTEHTA).
Oo6yuaromemycst ¢ HOJIA ObIBaeT mpolie HakaTheM KIIABUII BBHITIOJHUTH YEPTEK HA KOMITBIOTEPE, YeM
3TO clienaTh ¢ MTOMOIIBIO KapaHaama u JuHelku. O0ydaronumcs ¢ HOJ[A noctatoyHo TsKeNno ocBauBaTh
BBOJ] MATEMaTHYECKUX CHMBOJIOB, HAIIPUMEP, OOBIKHOBEHHBIX JAPOOCH.

Ecnu y yuwamerocst ecte HapyuieHust (YHKIHH PYK, TO T€OMETPUYECKUN MaTepual MOKHO
paccMmarpuBaTh 0030pHO, 337a49H, CBI3aHHBIC C TOCTPOCHUEM, IPONYCTUTh. BupTyanbHas nabopaTopus 1o
MareMartuke, Hampumep, Ha 1miatdopme MOII (POII) gaer oOywaromuMcss BO3MOXHOCTh BBITIOJIHSTH
MMOCTPOCHUE TEOMETPUYECKUX (UTYyp HA IUIOCKOCTM M B MPOCTPAHCTBE, pabOTaTh C KOOPAMHATHOU
IUIOCKOCTHI0. bomnbioe BHUMaHue HeoOXouMOo oOpaliaTh Ha MPaAKTUYECKYI0 HAIPABIEHHOCTh 00y4eHUs
MaTeMaTHKe, a UMCHHO: a) U3MEpPEHHUE MEePUMETPOB M IUIOMA/ICH; O) BBHIUMCIUTEIHHBIC HABBIKH, B TOM
YHCIie ¥ C TOMOIIBIO KaJIbKyIATOpPA.

Onnoit u3 ocobenHocteit pabotsl ¢ yudamumuca ¢ HOJIA siBisercss To, 4TO UM HEOOXOIUMO
0obllle BpeMEHHU ISl BBIMOJHEHHS 3aJaHUil, 4eM 3J0pPOBBIM OOYYaIOIIUMCS, MOATOMY AJIsi KOHTPOIS
3HaHUHM Jydllleé KMCIOJb30BaTh 3a/Jaud Ha TOTOBBIX YEPTEXKax, 3a7adyd, B KOTOPBHIX YK€ HamedaTaHo
yCIIOBUE U HAYaJIO PEIICHUS, a 00YJarOIIUMCs OCTAETCs €ro TOJIbKO 3aKOHYHUTH WU BHITIOJHUTH TECTOBBIC
3amanus. [lepen KOHTPOIBHBIMEA padOTaMU HEOOXOIUMO TPOBOJUTH O0OOIIAIIINE YPOKU IO TEME, TaK
Kak y ooyuaromuxcsi ¢ HOJIA oTMeyaroTcsi HeJOCTaTKU Pa3BUTHS MaMATH, OCOOEHHO KPaTKOBPEMEHHOIA.
OO6o06maromuye ypokd Jar0T BO3MOXKHOCTh CKOHIICHTPHPOBATh BHHUMAHHE HAa OCHOBHBIX YIPAKHCHHSX,
BBEJICHHBIX B KOHTPOJIbHYIO paboTy.

Xapaxkmepucmuxa ocoovix oopazosamenvhvlx nompeonocmeii odoyuaroujuxca ¢ HO/MAA:

Oco0Oble  oOpa3oBaTenbHble MOTPEOHOCTH y OOydYalOUIMXCA C HApyLWEHUSIMH OINOPHO-
JBUTATEIbHOTO amnmapara 3aJaioTcsl crneru(UKON BUTaTeNbHBIX HApPYIIEHUH, a TaKkKe CHelu(pUKON
HapyLeHUs] TICUXUYECKOr0 Pa3BUTHUS, U OMPEAEISIIOT 0COOYIO JIOTHKY MOCTPOEHUS yuyeOHOro Imporecca.
Hapsiny ¢ 3TUM MOKHO BBIJIEJIUTH OCOOBIE 110 CBOEMY XapaKTepy NOTPEOHOCTH B 00YUEHUH MaTeMaTHKe,
cBolicTBeHHbIe BceM oOyvaromumest ¢ HOJIA:

- He00XOJMMO MCTIOJIb30BaHUE CIIELUAIbHBIX METO/I0B, IPUEMOB U CPEICTB 00y4YeHHUs (B TOM
qyclie CIEUUATN3UPOBAHHBIX KOMIBIOTEPHBIX M ACCHUCTHBHBIX TEXHOJIOTHH), 00ecredynBaonux
peanu3anuio «0OXOAHBIX MyTei» 00yueHus; UCIIOIb30BaHNE BUPTYaIbHOW MaTeMaTH4ecKoi 1abopaTopui.

- HaIVISIIHO-IeHCTBEHHBIA, MPEIMETHO-IPAKTUUECKUM XapakTep OOydYeHHs MaTeMaTuKe u
YIPOIIEHUE CUCTEMBI y4eOHO-TI03HABATEIbHBIX 33/1a4, PEIIaEMbIX B IIPOLIECCE O0YUEeHHUS,;

- CrielManibHOe OOydeHHE «IepeHocy» COHOPMHUPOBAHHBIX MaTeMaTHMUECKUX 3HAHUN H
YMEHUI B HOBBIE CUTYallUH B3aUMOJIEUCTBUS C IEUCTBUTENBHOCTBIO;

- crienuanbHas IOMOIIb B Pa3BUTHM BO3MOXHOCTEH BepOanbHONW U HeBepOaTbHOU
KOMMYHUKAIIMH HA YPOKaX MareMaTuKu;

— KOpPEKIUsl MPOU3HOCUTEIHLHOM CTOPOHBI PEUU; OCBOEHUE YMEHHMsI HCIIOJb30BaTh peyb I10
BCEMY CIIEKTPY KOMMYHUKAaTHUBHBIX CUTYAlIHIA;

- obecriedeHrne 0co0o0i MPOCTPAHCTBEHHOW M BPEMEHHOI OpraHu3aluu oOpa3oBaTeNbHOU
Cpenbl;

— MaKCUMAaJIbHOE pacIlupeHue 00pa30BaTeIbHOTO MPOCTPAHCTBA — BBIXOJI 3a MPEAEIb
00pa30BaTEIbHOTO YUPEKACHUS IPH PEIICHUH MaTeMaTHUeCKUX 3a/1a4 U BBIOJIHEHUHU TPOEKTHBIX padoT.

- UCIOJIb30BaTh aJITOPUTMBI JeicTBUi mpu perienuu oOydatonumu ¢ HOJIA omnpeneneHHbIX
TUIIOB MareMaTH4ecKHX 3a/1a4, B TOM YHCJIE B IIPOLIECCE BHIMOIHEHUS CAMOCTOSITEIBHBIX Pa0oT.



Mecmo yuednozo npeomema «<mamemamuxa) 6 y4eOHoOM niane:

B coorBercTBUu ¢ DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
obmiero oOpa3oBaHUs MaTeMAaTUKA SBISICTCS 00sS3aTEBHBIM MTPEIMETOM Ha JAHHOM YPOBHE 0Opa3oBaHUS.
B 5-10 xnaccax yueOHBIA mpeamer «MaTemaTHKa» TPATUIIMOHHO H3y4aeTcs B paMKax CICIYOIINX
y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Martemaruka», B 7—10 kmaccax — KypcoB «AnreOpa» u
«"eomeTpusi». Hactosmieid nporpaMMoii BBOJUTCS CaMOCTOSITEIBHBIN ydeOHBbINH Kypc «BeposTHOCTh U
CTaTUCTHUKAY.

Bcero Ha m3ydenue marematuku 5-6 kiaccax Bwiuensercs 340 gacoB. M3 Hux: B 5 kiacce 170
yacoB (5 dacoB B Hefento, 34 yuebHbie Henenu), B 6 kinacce 170 yaco (5 yacoB B Hepenmo, 34 yueOHbIe
HEJICIH ).

Ha u3yuenue maremaruku B 7-9 xinaccax — 544 gaca, u3 Hux Ha anreOpy — 340 4 (B 7 ximacce —
136 4, 4 gyaca B Hegemo, B 8 kitacce — 102 4, 3 vaca B Henento, B 9 kimacce — 102 4, 3 yaca B HeZlel0) U
reometputo 204 4 B rox (B 7 kiacce — 68 4, 2 yaca B Hezento, B § kiiacce — 68 4, 2 yaca B Heneno, B 9
Kjacce — 68 4, 2 yaca B HEACIIIO.

1.Conepxxanue yueOHOro npeamera

MaremaTtuka 5 kiaacce (170 )

HartypaJjbHble ynciia U HYJb

HarypanbHoe uncno. Psn Harypanbbix uncen. Yucno 0. M300paxkeHune HaTypalbHBIX YHCEN
TOYKaMH Ha KOOPAMHATHOM (urcioBoil) mpsimoit. [lo3uionHas cucrema cuucienus. PuMmckas nymepanus
KaKk IpUMEp HENO3UIMOHHOM cucrteMbl cuucieHus. JlecatuuHas cucrema cuucieHus. CpaBHeHHE
HaTypaJbHBIX 4YMCEN, CPaBHEHME HATypalbHbIX uucenl ¢ HylaéM. CrocoObl cpaBHeHus. OKpyrieHue
HaTypaJIbHbIX 4Hcesl. ClI0)KeHHE HAaTypajbHBIX UMCEJN; CBOMCTBO HYJs IpPHU CIOKE€HUU. Bbluntanue kak
nelicTBue, oOpaTHOE CIOXKEHUIO0. YMHO)KEHHE HATypalbHBIX YHCEN; CBOWCTBA HYJNS M €IUHUIBI NPU
yMHOXeHuH. [leneHne kak JeicTBUE, 0OpaTHOE YMHOXEHHIO. KOMMOHEHThl IeMCTBHM, CBA3b MEXKIY
Humu. IIpoBepka pesynbrata apudmerndeckoro neiictBus. llepemecTuTenbHOe W codeTaTeabHOE
CBOMCTBA (3aKOHBI) CIIOXKEHHS M YMHOXEHHS, paclpeiesUTeIbHOE CBOWCTBO (3aKOH) YMHOXKEHHMS.
Hcnonb3oBanue OykB Uit 0003HaU€HHsI HEM3BECTHOIO KOMIIOHEHTA U 3alMCU CBOMCTB apH(PMeTHUECKUX
NeucTBUN. JlenmuTenu W KpaTHbIE 4YMCIIA, PA3JIOKEHHWE Ha MHOXKWTenW. [IpocTele M COCTaBHBIE YHCIA.
[Ipusnaku penumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoM. CTeneHb ¢ HaTypaJbHBIM MOKa3aTEJIEM.
3anuch yuciaa B BHUJIE CyMMbl pa3psiIHbIX cilaraeMbiX. YUuciioBoe BblpakeHHe. BbruncieHue 3HaueHHi
YKCJIOBBIX BBIPAKEHUH; TMOPAJOK BBINOJHEHHWS JAcWcTBHM. lcronb3oBaHMe TpU  BBIYMCIEHUSX
MEPEMECTUTENIBHOIO M COYETaTeJbHOIO  CBOMCTB  (3aKOHOB)  CJHOXEHHS WM YMHOXCHWS,
pacnpeenTENbHOIO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBnenne o aApoOM Kak crocobe 3amucu 4YacTd BeMWYUHBL. OOBIKHOBEHHBIE JIPOOH.
[IpaBuibHBIE W HeNpaBWIbHBIE ApoOu. CMerranHas ApoOb; MpPEeCTaBICHWE CMEIIaHHOW ApoOu B BHIE
HETPaBUIILHOHN IpoOU M BBIJICIICHUE I€JI0N YaCTH YMCiia U3 HeMpaBWIbHOU Apoou. M3o0paxkenue apodei
TOYKaMH Ha YUCIOBOH mpsimoii. OcHOBHOE CBOICTBO Npodu. Cokparienue npobeii. [IpuBenenue npodu k
HOBOMY 3HameHarento. CpaBHeHue apoOei. CrokeHHe W BhIUUTAHHE NPOOCiH. YMHOKEHHE W JIEJICHUE
npobeii; B3auMHO-0OpaTHBIE ApoOu. HaxoxkaeHue yacTu 1EJoro W ILEeJoro Mo ero 4actu. JlecsaTudnas
3amuchk ApooOeit. [IpencraBnenne necaTndHol ApoOM B BUAE OOBIKHOBEHHOU. M300paskeHne necITHIHBIX
npobeil ToukamMu Ha YHCIOBOW mpsiMoi. CpaBHEHHUE NECATUYHBIX IpoOeit. ApudMeTndeckue IeHCTBUS C
NEeCITUUHBIMU Ipo0siMu. OKpyTieHUe TeCATUUHBIX Ipo0eil.

Penienue TeKCTOBBIX 32124
Pemennie TeKCTOBBIX 3a7au apupmeTHUecKUM criocoOoM. Pemienue mormdeckux 3agad. Pemenue




3ama4 mepebopoM BCEX BO3MOXKHBIX BapUaHTOB. VCMoib30BaHWE MPH PEIICHUU 3a7ad TaOIUI[ U CXEM.
Pemienue 3agay, comaepxanux 3aBUCHUMOCTH, CBS3bIBAIOIIME BEJIMYHMHBI: CKOPOCTh, BPEMs, PACCTOSHUE;
[[eHa, KOJIMYECTBO, CTOMMOCTh. EJNMHHIIBI M3MEpEHUs: Macchl, 00bEMa, IIEHBI; PACCTOSIHHS, BPEMCHH,
ckopocTu. CBsi3b MEXKIY €IMHULIAMM HU3MEPEHHsS Ka)KJ0H BEIMYMHBI. PellleHrne OCHOBHBIX 3ajady Ha
npo6u. [IpencraBieHrne qJaHHBIX B BUJIE TAOJIHUII, CTOJIOYATHIX TUATPAMM.

Harasinas reomerpust

Harnsanele mpexacraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, NpsiMasi, OTPE3OK, JIyd, Yyrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrona. IIpsiMoii, ocTphlil, Tynoil W pa3BEPHYTHIM YIJIbL.
JUlnHa OTpe3Ka, METpUYECKME EAUHMIBI JUIMHBL. J[IMHA JIOMaHOW, NEepUMETP MHOIOYroOJIbHUKA.
W3mepenue u mocTpoeHue yrioB ¢ MOMOUIbIO TpaHcropTupa. HarnsaHele npenctaBieHus o Gurypax Ha
IUIOCKOCTH: MHOTOYTOJIbHUK; TPSMOYTOJILHUK, KBaJpaT; TPEYroJbHUK, O paBeHCTBE Guryp. M3obpaxenue
¢duryp, B TOM 4mcie Ha KierdyaToil Oymare. [loctpoeHue KoHpUTYparuii U3 4acTeil MpsMoi, OKPY>KHOCTH
Ha HEJIMHOBAHHOW M KjeT4daroil Oymare. Mcmonb3oBaHue CBOWCTB CTOPOH M YIJIOB NPSMOYTOJIBHUKA,
kBazapara. [1nomans npsiMOyrojibHUKa 1 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 IPSIMOYTOJbHUKOB, B TOM
yucae Quryp, m300pak€HHBIX Ha Kierdaroil Oymare. EnuwHunsl m3mepenus miomanu. Harmsgabie
MIPEJICTaBJICHUSI O IPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBIN MapaljieNienumnes], Ky0, MHOTOTPAaHHHUKH.
N300paxeHune mpocTelmx MHOTOTpaHHUKOB. Pa3BépTku kyba u mapawienenurnena. Co3aanue Mojenei
MHOTOTPaHHUKOB (M3 OyMarw, TMpOBOJOKH, TIUIacTWiMHA U Jp.). OOBEM MPAMOYTOJIBHOTO
napajuienenunena, kyoa. Enununel usmepenus oobéma.

MaremaTuka 6 kiaace (170 yacoB)
HartypaJjbHble YHCIa
Apudpmernveckue ACHCTBUSA C MHOTO3HAYHBIMH HATYPaJIbHBIMU YHCIaMU. YHCIOBBIC BBIPAKCHHUS,
IMOpAI0K I[eflCTBHfI, HCITIOJIB30BAHUC CKO6OK. Hcnonp3oBanne IIPpU BBIYUCIICHUAX INMEPEMECTUTCIILHOTIO U
COYETATEIbHOTO CBOMCTB CIIOKCHHS M YMHOXXEHHS, PpACIPEICTUTEIBHOTO CBOWCTBA YMHOMXEHHS.
OxkpyrieHvue HaTypaldbHbIX yucen. Jlenutenun u KpaTHBIE YHUCIA; HAWMOONBINMK OOIIMHM NEeIuTeNbh U
HauMeHbIIee o01ee KpatHoe. JIeTMMOCTh CyMMBI U IPOU3BeicH L. J[eleHre ¢ 0CTaTKOM.

Apoon

OObIkHOBEHHast JpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpamieHue apoOeil. CpaBHeHue U
yrnopsaounBaHue apoOeil. Perienue 3amad Ha HAaXOKJIEHHE YacTH OT LEJIOr0 M LEJIOro MO €ro 4acTu.
JlpoOHOE uuCclo Kak pe3ynabTar naeneHus. [IpencraBneHue necsiTMUHOW JpoOU B BUJIE OOBIKHOBEHHOM
TpOOU ¥ BO3MOXHOCTH MPEACTABICHHUS OOBIKHOBEHHOM JIpoOU B BUJE ACCATUYHOM. Jlecaruunbie 1podu u
MeTpUYecKas cucreMa Mep. Apudmerndeckue ASWCTBUS U YHUCIOBBIE BBIPAXKEHUS ¢ OOBIKHOBEHHBIMU U
necITUUHbIMM  ApoOsmu. OrtHomenue. J[leneHne B JaHHOM OTHoweHWMH. Macmtab, mnponopus.
IIpumenenne nponopuuii npyu pemeHuu 3anad. [lonsaTie npornenra. Berarcienue npoueHTa OT BEITUYHHbI
U BEJIMYMHBI 1O €€ MpOLEeHTY. BblpakeHne NpOLEHTOB NECATUYHBIMH JpoOsiMu. PemieHue 3amad Ha
MPOLIEHTHI. BhIpaXkeHre OTHOILIIEHUS BEIMYUH B MPOLICHTAX.

Ilos10:kUTEIbHBIE M OTPULATEIbHbIEC YHCIA

[TonoxxurenbHble W OTpuLATeNbHble uMcia. llenpie uyucna. Moaynb uucia, reoMeTrpuueckas
WHTEpIpeTanus MOy uncia. M3o0paxkeHre yrcen Ha KOOPAMHATHOM MpsiMoil. UMCIIOBBIE TPOMEKYTKH.
CpaBHenne umcen. Apudmerndeckue JEHCTBUS C  TOJIOKUTEIBHBIMH W OTPUIIATEILHBIMU
yucnamu. [IpaMoyroiapHas cuctemMa KOOPAMHAT Ha IUIOCKOCTH. KOOpIMHATBI TOYKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek v GpUryp Ha KOOpAUHATHOM MIOCKOCTH.

ByKBeHHbIE BbIPAKEHHU A

[Ipumenenue OykB I 3alMCH MaTeMaTHYECKHMX BBIpAXXEHUH M TpeiokeHuil. CpoiicTBa
apupMeTHuecKuX AelcTBUil. BykBeHHbIE BBIpaKEHUS M YMCIIOBBIE MO/ICTAHOBKU. ByKBEeHHbIE paBeHCTBA,
HaXO0X/IEHWE HEU3BECTHOro KoMrnoHeHTa. Dopmynbl; popMysbl mepuMeTpa U IIIOMAIN MPSIMOYTOJIbHUKA,




KBajJpara, 00bEMa napasienenumnesna u Kyoa.

PelieHne TEKCTOBBIX 33124

Pemenne TeKCTOBBIX 3ama4 apuMETHIECKUM criocoboM. PemeHue normdeckux 3amad. PemieHue
3a7ady  mepebopoM BCeX BO3MOXKHBIX BapHaHTOB. PemieHune 3amay, coaepiKalux 3aBUCHMOCTH,
CBA3BIBAIOIMX  BEJIUYHMHBI: CKOPOCTh, BpEMs, pAacCCTOSIHME; I1I€HA, KOJUYECTBO, CTOMMOCTE;
MIPOM3BOUTENBHOCTD, BpeMs, 00bEM paboThl. EMuUHUIIBI MU3MEpPEHUsS: MAacChl, CTOMMOCTH; PacCCTOSIHUS,
BpEMEHM, CKOpocTU. CBS3b MEXIYy €IMHULAMU HU3MEPEHMs KaXJOW BeIUYMHBI. PemieHue 3anad,
CBSI3aHHBIX C OTHOIIICHHEM, IMPOTOPIUOHATBFHOCTHIO BEJTUYMH, MIPOIIEHTAMHU; PEIIICHUE OCHOBHBIX 3aJ1a4y Ha
apoOu u nporeHTsl. OIeHKa U MPUKHJIKA, OKpyTiIeHue pesynbrata. CocTaBieHue OyKBEHHBIX BBIPAKCHUN
0 ycIoBHIO 3a1auu. [IpeacTaBieHne TaHHBIX C TOMOIIBIO Ta0uIl ¥ fuarpamM. CTosi04uaThie TuarpaMMbl;
YTCHUC U HOCTpOGHI/Ie. I’ITE’:HI/IG prI‘OBBIX I[I/IaI‘paMM.

Harasiinas reomerpust

Harnanuele npencraBneHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, Jyd, Yrod,
JIOMaHasi, MHOIOYIOJIBHUK,  YETBIPEXYIOJBHUK, TPEYrOJIbHUK, OKPYKHOCTb,  Kpyr. Bzaunmuoe
pacrnojoKeHue JBYX HpPSMbIX Ha IUIOCKOCTH, MapajieibHble MNPSMbIE, NEPIEHIUKYISIPHBIE IpPSIMbIE.
W3mepenue pacCcTOsIHUI: MEXIy ABYMs TOYKaMH, OT TOYKHU [0 NMPSAMOM; JUIMHA MapuIpyTa Ha KBaJpaTHON
cetke. Mi3mMepeHre W IOCTPOCHHME YIJIOB € IMOMOLIBIO TPAaHCHOpPTUpA. BuHIbl TpEyroJbHUKOB:
OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIH, TYNOYTOJIbHBII; paBHOOEIPEHHBIH, PaBHOCTOPOHHMM.
YeTbIpEXYroabHUK, MPUMEPHI YETHIPEXYTOJIBbHUKOB. [IpAMOYronpHUK, KBaJgpaT: UCIOIb30BAaHUE CBOMCTB
CTOpOH, YIJIOB, JauaroHaiei. M3o0OpaxeHue reomerpuuyeckux (GUIyp Ha HEJIMHOBAHHOW Oymare c
UCIOJIb30BAaHUEM LIMPKYJId, JIMHEWKH, YrojbHUKa, TpaHcnopTtupa. [locTpoeHuss Ha KieTyaToi
Oymare. [lepumerp MHoroyronbHuka. [loHsTHe miomanu (Urypbl; €AMHULBl HW3MEPEHUs IUIOLIAIH.
[MpubmmxEénHoe m3MepeHue Iiomann (uryp, B TOM 4HCIEe Ha KBagpaTHOW cerke. [IpubmmkéHHOE
U3MEpPEHUE IIMHBI OKPY)KHOCTH, IUIOIanu Kpyra. CUMMeETpus: LEHTpajbHas, OCeBas M 3€pKajbHas
cummerpuu. [loctpoenne cummerpuunsix ¢uryp. Harnsaaele npeactaBieHHs O TNPOCTPAHCTBEHHBIX
¢burypax: napamienenunesn, Kyo, mpusMa, MUpaMuia, KOHYC, IWIMHAP, map u cdepa. VM3zobpaxenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIpPaHHUKOB, LWIMHApPAa U KoHyca. Co3gaHue
MoJiesiell TPOCTPaHCTBEHHBIX (uryp (u3 Oymaru, HpOBOJOKM, IUTacTHiIMHA U Ap.). [loHsTHE 00BEMA;
eAUMHUIBI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOJILHOTO MapajuieNenunesaa, Kyoa.

Adaredpa 7 kiaace (102 )
Ynciia ¥ BLIYHCIECHUSA

PanuyonansHBIC UKCA.

Jpobu OOBIKHOBEHHBIC M JECATHUYHBIE, MEPEeXod OT OMHOM (OopMBbI 3amucu Apodeil K apyroil.
HOH?ITI/IG paHI/IOHaIII)HOFO yuciaa, 3aIluchb, CpaBHeHI/Ie, ynOpr)IOLII/IBaHI/Ie paHI/IOHaIII)HI)IX YUCCJI.
Apudmerndeckue ACHUCTBUS C pallMOHAIBHBIMH YHUCIIaMH. PeleHue 3amau W3 peajbHOM MPaKTUKU Ha
9acTH, Ha IPOOH.

Cremnenb ¢ HaTypallbHBIM TOKa3aTelleM: ONpe/esieHrne, IpeoOdpa3oBaHne BHIPAKCHUI HA OCHOBE
ompeJeIeHus], 3alUCh OOJNBIUX YHcels. [IpoleHThl, 3anmuch MPOIEHTOB B BUIE ApOOM M IpoOH B BHIE
MPOLIEHTOB. TP OCHOBHBIE 33/1a4 Ha MPOIICHTHI, PEIICHUE 3a7a4 U3 PeaTbHON MPAKTHKH.

HpI/IMeHeHI/Ie HpI/IBHaKOB JACIINMOCTHU, pasnonceHHe Ha MHOXXHUTCIN HaTypaJ'II)HI)IX YUCCeJI. PeaJIBHBIe
3aBHCHMOCTH, B TOM YHCJIE MpsiMasi U 00paTHasi MPOMOPIIMOHATEHOCTH.

AJredpanyeckue BbIpasKeHHUs

[lepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUA C TMepeMeHHOH. JlomycTumble 3HaUYEeHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBHCUMOCTH MEXIY BEIMYMHAMH B BHUAEC (GOpMynbl. Beraucienus mo
dopmynam. IIpeobOpa3zoBaHue OYKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PpaBHBIC BBIPAXKEHHS, IMpaBHIIa
npeoOpa3oBaHMsi CyMM U TPOU3BEICHHUM, TMpaBHJIa PACKPBITHS CKOOOK W TIPHUBEACHHUS IMOAOOHBIX
cJlaracMbIX.




CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM.

OpHouneHbl W MHoOrowieHsl. CreneHb MHorowieHa. CrokeHue, BBIYUTAHUE, YMHOXXEHHUE
MHOrouwieHOB. DOpMysibl COKPAIEHHOIO YMHOKEHHMs: KBaJpaT CyMMBbI U KBaapar pazHoctu. Popmyiia
Pa3HOCTH KBaApaToB. Pa3noxeHne MHOTOWIEHOB HA MHOXKHUTENH.

Ypasuenus

YpaBHEeHUe, KOpEHb ypaBHEHHs, TMpaBWia MpeoOpa3oBaHUs YPaBHEHUS, PABHOCHIBLHOCTH
ypaBHeHUH. JInHEHOE ypaBHEHUE C OAHOM MTEPEMEHHOM, YUCI0 KOPHEH JIMHEHHOTO YPaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHHH. CocCTaBlleHHE ypaBHEHUH MO YCJIOBHMIO 3a7aud. PellleHne TEKCTOBBIX 3a4ay C
MOMOUIbI0 ypaBHeHUH. JIuHeliHOe ypaBHEHHE C JByMs MepeMeHHbIMU U ero rpadux. Cucrema AByX
JMHEWHBIX YpPaBHEHHUH C JABYMs IEepEeMEHHbIMH. PerieHue cucteM ypaBHEHHH CIOCOOOM IO/ICTAaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 337a4 C IOMOIIbI CUCTEM YPaBHEHUH.

Koopannarsl u rpaduku. PyHKUMHU

Koopnunarta Touku Ha mpsiMoil. UuciioBble MpoMexXyTkH. PaccrosiHue Mexay IByMs TOYKaMH
KoopauHaTHOM npsaMoi. [IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpAMHATHOH IutockocTH. [Ipumeps! rpadukoB, 3aaaHHbIX ¢(opMmyinamu. UTeHue rpadukoB
peanbHbIX 3aBucuMmocteil. [lomarme ¢ynxmun. Ipadux ¢ynxmun. CpoiictBa ¢yHkumid. Jluneiinas
bynknus, e€ rpadpuk. 'paduk ¢pynkuun y= IxI. ['paduueckoe pemienne TMHEHHBIX YpaBHEHUH U CUCTEM
JIMHEWHBIX YPABHEHUM.

Aureopa 8 kaace (102 u)

Yucia ¥ BbIYHCICHUSA

KBanparubliii kopeHb u3 uncia. [lonarue 06 uppanuonanbHoM uncie. JlecaTnuHble NPUOINKEHUS
uppanMoHanbHbIX uucen. CBoifcTBa apudMeTHUecKUX KBaJApaTHBIX KOpPHEH M HUX MpPHUMEHEHHE K
peoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUH U BHIYUCICHUSIM. [leficTBUTENbHBIE YKCTIA.

Crenens ¢ 1enbIM 1oKa3aresnaeM U e€ cBoiicTsa. CTaHgapTHas 3alnch YHCa.

AJredpanyeckue BbIpAKeHHS

KBanpatHblil TpEXUIIEH; pa3ioKeHUe KBaJPaTHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOICTBO anredpanueckoil apoou. CrokeHue, BBIYUTAHHE,
YMHOKEHHE, JIeJIeHre anredpandeckux qpoodeil. ParinoHanbHble BbIpaykeHUS M UX IPeoOpazoBaHueE.

YpaBHeHHS U HEPABEHCTBA
KBanpatHoe ypaBHeHue, opMyna kopHel KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K TMHEHHBIM U KBagpaTHbIM. [IpocTeiimune qpoOHO-palioHalbHbIE YPABHEHMS.
['paduueckas uHTEpHIpeTaLUsl YpaBHEHUH C IBYMs MIEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YpaBHEHHM
C IByMs iepeMeHHbIMU. [IprMephl penieHust CUCTEM HEJTMHENHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3a/1au aJire0panyeckuM CrocoOoM.
YucrioBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHON NepeMeHHOH. PaBHOCHIIBHOCTH
HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM mepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKIUH

[Tonsitue dpynxuu. O0nacTh OonpeaeneHuss 1 MHOXKECTBO 3HaueHul (yHkiuu. CrocoObl 3agaHus
GbyHKIH.

I'padux ¢ynkumuu. Yrenue cBoicTB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpaduxoB QyHKIu,
OTpPaKAIOIINX PeaTbHBIE IPOIECCHI.

OyHKIUY, OMMCHIBAIONIUE MPSAMYIO U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX TPaUKH.



OyHKIUU Yy = x4,y = X3, y=\/x, y= IxI.
I'padpuaeckoe perieHne ypaBHEHHN U CHCTEM YPaBHECHHIA.

Aaredpa 9 kiaacc (102 4)

Yuciaa v BLIYUCICHUSA

JlelicTBUTEIbHBIEC YHCIIA.

PanmonaneHblie uKcna, UppalMOHANBHBIE YMCIa, KOHEYHbIE U OECKOHEUYHBIE ECATUYHBIE TPOOH.
MHOXeCTBO JE€HCTBUTENBHBIX YHWCEI; ACUCTBUTEIbHBIC YMCIIa KaK OECKOHEYHBIE AECATHYHBIE ApoOu.
B3auMHO 0JHO3Ha4YHOE COOTBETCTBUE MEXKAY MHOMXECTBOM JACHCTBUTEIBHBIX YHUCEI U KOOPAUHATHOU
IIPSAMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(pMeTnyecKue N1eUCTBUS C IeUCTBUTEIbLHBIMU YHCTIAMH.

W3mepenusi, npuOIMKEHNS, OLEHKH.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEIHHOCTH IIPOIECCOB B OKPYKAIOIIEM MUPE.

[TpuOnmxE€HHOE 3HAUEHUE BEIMUYMHBI, TOUHOCTh NMpuoamxenus. Okpyrienue yucen. [Ipuxkuaka u
OLICHKA PE3yJIbTATOB BHIYMCIICHUM.

YpaBHeHUS M HEPABEHCTBA

YpaBHEHUS C OJHON TTEPEMEHHOM.

JInnelinoe ypaBHeHue. PelieHne ypaBHEHHH, CBOAAUIMXCS K JIMHEHWHBIM. KBaspaTHOE ypaBHEHHE.
Pemenue ypaBHeHuMid, cBOASIIMXCA K KBagpaTHbIM. bukBaapatHoe ypaBHeHue. [lpumepsl peleHus
YpaBHEHUH TpeTheil U 4YeTBEPTOM CTEemeHeW pasjoKeHWEeM Ha MHOXUTEN. Pemenue 1poOHO-
paloHaIbHBIX YpaBHEHH. PellieHre TeKCTOBBIX 3a7au areOpandeckumM METOIOM.

CucreMbl ypaBHEHUH.

VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U ero rpaduk. Pemenne cucreM OByX TUHEHHBIX YpaBHEHHH C
IBYMs IIEpEMEHHBIMU. PellleHne cuctem JBYyX YpaBHEHM, OJTHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe —
BTOpoO# cTenenu. ['paduueckas MHTEpIIpeTalUs CUCTEMbl YPaBHEHUH C IBYMS TIEpEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

Hepasencra

YucnoBble HEPABEHCTBA U UX CBOWCTBA. PenieHne JTMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.
Pemenue cucreM NTUHEHHBIX HEPABEHCTB ¢ OAHON nepemeHHol. KBangpaTHble HepaBeHcTBa. ['paduueckas
MHTEpIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DYyHKIUH
KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI MapadoIIbI,

0Ch CUMMETPUH apaloJIbl.
I'paduku pyskmmit: y = kx, y=kx+b, y=k/x. Y=Vx, y=x*.y = | x I 1 ux cBoiicTpa.

YucJi0BbIE N10CJI€10BATEIbHOCTH

Omnpenenenne U cnocoObl 3aJaHNS YUCIIOBBIX TIOCIIE10BAaTEIbHOCTEMH.

[TonsiThe YMCIIOBOM MOCIENOBAaTENBHOCTH. 3aJlaHu€ IOCIEA0BATEIbHOCTH  PEKYPPEHTHOM
dbopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas 1 reoMeTpuUecKas IporpecCuu.

Apudmernueckas U reomeTpuyeckas nporpeccud. DopMyiibl N-TO WieHa apupMETHUYEeCKOH u
reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N3o0paxeHne wWieHOB apu(MeTUYeCKOM U TEeOMETPUYECKOM Mporpeccuit TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEHHBIN U 9KCITOHEHIIMATIBHBINA POCT. CII0KHBIE IPOLIECHTHI.

I'eomerpus 7 kaacc (68 )



HavanbHble mnoHaTHa reomerpuu. Touka, npsiMas, OTPE30K, Jyd. Yroia. Buael yrios.
Beprukanbabele u cmexHble yriabl. buccektpuca yrna. Jlomanas, MHoroyroisHuk. [lapamiensHocTh U
NEPIEHIUKYJIIPHOCTD MPSIMBIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOWCTBAa OCEBOM CHMMeETpuHU. [Ipumepbl cumMMeTpuu B
OKpY’KaIOIllEM MUDE.

OCHOBHBIE TOCTPOCHMSI C NOMOILBIO LMPKYIs M JMHEWKU. TpeyronbHUK. Beicora, menuana,
OuccekTpuca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEAPEHHOTO TPEYroibHUKA. [IpU3HaKy paBeHCTBA TPEYTOJIbHHUKOB.

CBoiicTBa M INpU3HAKUA NapajUiedbHBIX NpsAMbIX. CymMMa yrioB TpeyroibHUKa. BHelIHHE yriibl
TPEYrOJIbHUKA.

[IpsmMoyronbHblid  TpeyroibHUK. CBONCTBO  MEOUAHbl  IPSIMOYIOJIBHOIO  TPEYrOJIbHUKA,
IIPOBEACHHOW K TUnoreHys3e. [Ipu3Haku paBeHCTBA MPSMOYIOJBHBIX TPEYTrOJIbHUKOB. IIpsAMOYrosbHbIN
TPEyroJibHUK ¢ yriaom B 30°.

HepaBeHncTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOU, Teopema
o OonpIieM yrie u 0oJbIIeH CTOpOHE TpeyroabHuKa. [leprenuKynsp u HakJIOHHAsL.

['eomeTpuueckoe MecTo Touek. buccekTpuca yriia u cepeMHHbINA NEPIEHANKYISP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXKHOCTb U KpYT, XOp/ia U AUAMETP, UX CBOWCTBA. B3auMHOE pacnosyiokeHue OKpPYXHOCTU U
npsimMoii. KacatenbHast M cekymias K OKpYXHOCTU. OKpyKHOCTb, BIMCAaHHAas B yroj. BrnucanHas u
OIMCaHHasl OKPYKHOCTH TPEYToJIbHUKA.

I'eomeTpus 8 kiacc (68 u)

UYerslpéxyronbuuku. [lapamiemorpamMM, ero mnpu3sHaku U cBoWcTBa. YacTHblE  clydad
napaiesorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJ[paT), UX MPU3HAKKU U cBoWcTBa. Tpanenus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa U npu3Haku. [IpsMoyronapHas Tpanenus.

Meron ynBoeHus wmenuanbl. llenTtpanbHas cummerpusa. Teopema @ameca M Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennve TMHUM TPEYrOJIbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TogoOue TpeyronbHUKOB, Kodhduiment mnomodus. I[lpuzHaku 1OMOOMS TPEYroJIbHHUKOB.
[TpumeHeHne NoJ00MS MTPH PELLICHUH MPAKTHYECKUX 3a]1ay.

CpoiictBa momaneii reomerpuueckux @uryp. dopmynbl IS MIOWAAM  TPEYTrOJbHHKA,
napasiesnorpaMma, pom6a u tpamneruu. OTHOIIEHUE MJI0MAAeH MoK100HBIX GUryp.

Boruncnenue miomazei TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [Tudaropa npu pemeHun npakTHUECKUX 3ajad.

CuHyCc, KOCHHYC, TAaHI€HC OCTpPOro yrja MpsIMOYTOJIBHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

BrnycanHble M LIEHTpaJIbHBIE YIIIbI, YTOJI MEXKIY KacaTeJIbHOW M XOPJOi. YTIIBI MEXKIy XOpJAaMu U
CEeKyIlMMHU. BrnucaHHble W ONUCaHHBIE YETBIPEXYTOJIBHMKU. B3auMmHOe pacnosiokeHue JByX
okpykHoctelt. Kacanue okpykaoctend. O0mIue KacaTenbHbIE K IByM OKPYKHOCTSIM.

I'eomerpus 9 kimacc (68 u)

Cunyc, xocunyc, tanreHc yriaoB oT 0 go 180[]. OcHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@opMyIIbl TPUBEAECHUS.

Pemenune tpeyronpHukoB. TeopemMa KOCMHYCOB M TE€OpEMa CHHYCOB. PellleHne mpakTH4eCKHX
3aJja4d C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nogodus. [logobue cOOTBETCTBEHHBIX HJIEMEHTOB.



TeopeMa 0 MpOU3BENEHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYILMX, TEOpeMa
0 KBaJpare KacaTeJIbHOM.

BexTop, anuHa (MOJyJsib) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTUBOIOIOKHO HAIPaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpPALMM HaJ BEKTOpamu. PasnoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTtel BekTopa. CKalsipHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE U1 HAXO0K/ICHUSI ITTUH U YTJIOB.

2. [InanupyemMble pe3yJbTaThbl 0CBOEHHS IPOrPaMMBbI

JInuHOCTHBIE pe3yIbTAThI
JluuHOCTHBIE  pe3y’bTaThl  OCBOCHHSI  MporpaMmbl  ydueOHOro  mpeamera  «MaremaTuka»
XapaKTepU3yIOTCA:
Ilampuomuueckoe éocnumanue:

- pOsBIEHUMEM MHTEpeca K IMPOLUIOMY W HAcTOSALIEMY POCCUHCKOHM MaTeMaTuKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTH)KEHUSM POCCHUICKHX MaTeMaTUKOB M POCCHUNUCKON
MaTEeMaTHYEeCKOM UIKOJIbI, K HCIOJIb30BAHMIO 3TUX JOCTHKEHHM B JApPYrUX HayKax u
MPUKIIATHBIX cepax.

I'pasicoanckoe u 0yxo6Ho-HpascmeeHHoe 60CRUmMAaHue:
- TOTOBHOCTBIO K BBIMOJTHEHHUIO OOS3aHHOCTEH TpakJaHWHA ¥ peaTH3alii ero TIpas,
MPEICTAaBICHUEM O MATEMAaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHMS PA3JIMUYHBIX CTPYKTYP,
SBJICHUH, IPOLIEAYP FPAKIAHCKOr0 00111ecTBa (BEIOOPHI, OIIPOCHI U IIp.);
- TOTOBHOCTBIO K OOCYXJEHHMIO JTHYECKMX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAaHHEM BaXXHOCTU MOPAIbHO-3TUUYECKUX
MPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.

Tpyooeoe 6ocnumanue:
- YCTAaHOBKOW Ha aKTMBHOE YYacTHE B PEIICHUH MPAKTHUYECKUX 3aJlad MaTeMaTH4YEeCKOMN
HAIPaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MATEMAaTHYECKOTO 0O0pa30BaHMs HA MPOTSHKCHUN
BCEH JKM3HM JUIS YCIEHIHOW TPOGECCHOHATBHOW ACSITENFHOCTH U Pa3BUTHEM
HEOOXOJMMBIX yMEHMH; OCO3HAaHHBIM BBIOOPOM M TOCTPOEHUEM HWHIAMBUAYATbHOU
TPaeKTOpUU OOpa30BaHMUS M IKUZHEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEM.

Icmemuueckoe socnumanue:
- CHOCOOHOCTBIO K OMOIIMOHAJBHOMY H OSCTETHYECKOMY BOCIPHUSTHIO MAaTEMaTHYECKHX
OOBEKTOB, 3aJady, pEUICHWH, pacCyKICHWUH; YMEHHIO BHIETh MAaTEMaTHYCCKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

Ilennocmu nayunozo nosnanus:

- OpHUEHTalMeil B JAESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPHUPOJAbI M OOIIeCTBa, MOHHMaHUEM
MaTeMaTHYEeCKOW HAyKH Kak cepbl YeIOBEYECKON NEeATEIbHOCTH, ITAOB €€ Pa3BUTHUS U
3HQUMUMOCTU I Pa3BUTHS LMBWIM3ALKUM, OBJIAJCHHEM S3BIKOM MAaTeMaTHKU U
MaTeMaTHYECKON KYJIbTYPOUM KaK CPeICTBOM IMO3HAHUSI MUPA; OBJIAJACHUEM MPOCTEUILIUMHU
HaBBIKAMU UCCJIEI0BATENIbCKOMN €SI TEIIbHOCTH.

QDusuueckoe eocnumanue, Gopmuposeanue Kyabmypvl 300p06bA U  IMOUUOHATLHO20
onazononyuus:
- TOTOBHOCTBIO MPUMEHSATH MaTEMaTHUECKHUE 3HAHUS B MHTEpECax CBOET0 3/I0pPOBbs, BECHUS



3I0pOBOro 00pasza KU3HH (30pOBOE IMUTAaHHWE, COATIAHCUPOBAHHBIA PEXUM 3aHATUA U
OTJIBIXA, PETYJIApHAs (PU3NYEeCcKasi aKTHBHOCTD); C(POPMUPOBAHHOCTHIO HAaBBIKA pedeKcuH,
MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa APYroro 4eJoBeKa.

IKonozuueckoe gocnumanue:

- OpI/ICHTaHHeﬁ Ha IPUMCHCHHUC MATCMATHYCCKUX 3HAHUM JJI1 pCIICHUA 3a/la4 B obmactu
COXPaHHOCTH OprxcanmefI Cpeabl, INIAHUPOBAHHUA IMOCTYIIKOB M OLCHKH HMX BO3MOXKHBIX
HOCJ'ICI[CTBI/Iﬁ JJIL Oprxcanmeﬁ CpEabI; OCO3HAHHEM TIJ100aJILHOTO XapakTepa
OKOJIOTHYCCKHX HpO6HCM )41 HYTCﬁ X PCUICHUA.

JIuunocmmuule pesynomamol, odecneuugaroujue aA0AnmMayuio 00y4arOwe2oca K UZMEHAIOUUMCA
YCnoeuam coyuanvbHol u npupoOHoil cpeovl:

- TOTOBHOCTBIO K JEHCTBHUSM B YCJOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHYECKYI0 AESTENbHOCTh, B TOM YHCIE YMEHHE YUUTHCSA Y
OpyTUx JdroAei, npuoOperaTb B COBMECTHOW [EATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMITETEHIIUH U3 OIbITa IPYTHX;

- HeoOXOJUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HUCle (POPMYIUPOBATh UJACH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHCJIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

- CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO
KaK BBI30OB, TPEOYIOMINI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIEC PEIICHUS U TCUCTBHUSA,
(GhopMyIHpOBaTh U OIICHUBATH PUCKH U TTOCIEACTBHS, OPMUPOBATH OTIBIT.

MertanpeamMeTHble pe3yJbTaThl
MertanpeameTHble  pe3yibTaTbl OCBOEHHUS IporpamMmbl  ydyeOHOro mnpeamera «MaTtemaTukay
XapaKTepU3yITCs OBJIaJICHUEM YHHMBEPCAJIbHBIMU MO3HABATEIbHBIMH JICHCTBUSIMH,
YHHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JCHCTBUSIMU u
YHUBEPCATLHBIMH PeryJIITUBHBIMH JICHCTBUSMHU.
1)  YHuBepcaibHbIC MO3HABATEJbHBIE ICHCTBUS  o0OecreunBarOT  (OpPMUpOBaHWE  0a30BBIX
KOTHUTUBHBIX TIPOLIECCOB OO0ydYaromuxcs (OCBOGHHE METOAOB IMO3HAHMS OKPYXKAIOIIEro MHUpa;
MPUMEHEHHE JOTMYECKUX, UCCIIeI0BaTEIbCKUX ONepaluii, yMeHuil paboTathk ¢ nHdopMaruei).
ba3zoevie nozuueckue oeiicmeus:

- BBIABISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHMM MeXAy HOHATUAMH; (QOPMYIUPOBATh OINpPEICIICHUs TOHSITHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK Kiaccu(UKaIMK, OCHOBAHUS ISl 000OIICHUs U
CPaBHEHMSI, KPUTEPUH ITPOBOJUMOTO aHAIIN3A;

- BOCHpPUHUMAThH, (OPMYIHPOBaTh W TMPEoOpPa3OBBIBATh CYXKACHUS: YTBEPAWUTCIbHBIC W
OTpHIIaTeNIbHbIC, €MHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

- BBISBJISTHP MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3UM M TMPOTHUBOpEUUs B (pakTax,
TaHHBIX, HAONIOJCHUSX W YTBEPXKICHUSAX;, TMpeAsiaraTh KPUTEPUH [UISI BBISIBICHUS
3aKOHOMEPHOCTEH U MMPOTUBOPEUU;

- JeNaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX M HHIYKTHBHBIX
YMO3AKJIIOUEHU N, YMO3AKIIOUEHUH 10 aHAJIOTUH;

- pa3bupaTh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHHUH (MpsMble U OT MPOTHBHOTO),
MPOBOJUTH CAMOCTOSITEJIBHO HECIIOKHBIE JIOKa3aTeIbCTBA MaTeMAaTHUYECKUX (PaKToB,
BBICTPAaWBaTh apTyMEHTAINIO, TPUBOAWTH MPUMEPHI W KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE PacCyKICHHUS;

- BBIOMpATh Cc1IOCO0 perieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPellIeHUs,
BBIOMpATh HarboJIee MOAXOAAIINN C YIETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHUEB).



ba3zoevie uccneooseamennvckue oeiicmeus:

WCIIOIh30BaTh BOMPOCKHI KaK MCCIIEIOBATEILCKUN WHCTPYMEHT MO3HAHUS, (OPMYITHUPOBATH
BOIPOCHI, (UKCUPYIOIIHE MPOTHBOpPEUYHE, MPOOIEMYy, CaMOCTOSTEIHHO YCTaHABIWBATH
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3UIINIO, MHEHHUE;
NIPOBOJMTH TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE UCCIISAOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
3aBHUCHMOCTEH 00OBEKTOB MEXILy COOON;

CaMOCTOSITENIBHO (DOPMYIMpOBaTh 0OOOIICHHUS W BBIBOJBI IO pe3yJibTaTaM IMPOBEICHHOTO
HaOJIOJIEHUs, WCCIICIOBaHMs, OIICHUBATH JIOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOIIEHUI;

MIPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIIBUTATh MPEAIOI0KECHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Paboma c ungpopmavuei:

BBISIBJIATH HEJJOCTATOYHOCTh M M30BITOYHOCTH MH(POPMALIUHU, JaHHBIX, HEOOXOIUMBIX IS
peleHHs 3a/1a4H;

BbIOMpATh, AaHATU3UPOBATh, CHUCTEMATU3MPOBATh W HWHTEPHPETUPOBATH HH(OPMAIUIO
Pa3NUYHBIX BUJOB U (OPM MPEACTABICHUS;

BEIOMpaTh (GopMy MpeAcTaBiieHUs WHGOPMAlUKA W WLIIOCTPUPOBATH pEIIaeMble 3a7adu
CXeMaMH, AuarpaMmMamMu, HHOW TpaduKol U MX KOMOMHAIIISIMU;

OLICHWBATh HAACKHOCTh WH(OpPMAIMH IO KPUTEPHSM, MPEAIOKEHHBIM YYHUTEIEM WU
c(hOpMyITHUPOBAaHHBIM CAMOCTOSITEIHHO.

2) YHuBepcaibHble KOMMYHHKATUBHBIE JICHCTBUS 00€CIIeYnBaOT CHOPMUPOBAHHOCTh COLIMATIBHBIX
HAaBBIKOB 00yYarOIIUXCsl.
Obwenue:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKJICHHS B COOTBETCTBHM C YCIOBHUAMH U ILEISIMU
OOILIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHS B YCTHBIX W THCEMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS IO XOAy pEIICHUs 3aadd, KOMMEHTHUPOBAThH IOyYCHHBIN
pe3ynbTarT;

B XOJIe OOCYXICHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMbI, MPOOJIEMBI,
pemiaeMoi 3a7ayM, BbICKA3bIBaTh HJIEH, HAIlEJICHHBIE Ha MOMCK PELICHUS; COMOCTABIIATH
CBOM CYXXICHHUS C CYKACHUSAMU APYIMX YYaCTHUKOB JHanora, oOHapykMBaTh pa3jinuue U
CXOJCTBO TMO3UIMH; B KOPpeKTHOH Qopme QopMyIHpoBaTh pa3HOINIACUS, CBOU
BO3paKEHUS,

NPEACTaBIIATh PE3yJIbTaThl PEIICHHs 3aJaud, SKCIEPHUMEHTa, HCCIEeIOBaHUs, MPOEKTa;
CaMOCTOSATENEHO BBIOMpaTh (OPMAT BBICTYIUICHHS C YYETOM 3a1ad Npe3eHTAluH |
0COOEHHOCTEH ayIUTOPUH.

Compyonuuecmeo:

MOHMMAaTh U HCIOJIb30BaTh MPEUMYIECTBa KOMAaHIHOW M MHIUBUAYaJbHOW pabOTHl mpu
peleHNH y4eOHbIX MaTEMAaTUYECKHX 3a/1ay;

IPUHUMATh 1I€JIb COBMECTHOM JAEATENBHOCTH, IJIAHWPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAbl pabOT, TOrOBapUBaThCs, OOCYKIaTh MPOLECC U PE3yJbTaT
paboThI; 060011aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPyNIOBBIX (opmax paboTel (00CykIeHusi, 0OOMEH MHEHHUSMHU, MO3TOBBIC
LITYPMBI U JIp.);

BBINOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C APYTUMH UYJICHAMU
KOMaH/1bl;



- OIICHMBAThb KAauyeCTBO CBOEro BKJIaJa B OOMUH MPOAYKT TO  KPUTEPHUSM,
chopMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.
3) YHuBepcasibHbIE peryJassiTUBHbIE IEHCTBUS 00€CTIeYnBalOT (POPMUPOBAHNE CMBICIIOBBIX YCTAHOBOK
Y )KU3HEHHBIX HABBIKOB IMYHOCTH.
Camoopzanuzayusn:
- CaMOCTOSITEJIBHO COCTABJIATH IIaH, ITOPUTM pELIeHUs 3a7a4u (UM €ro 4acTb), BHIOMPATh
CHOCO0 pemIeHUs] C YYeTOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YI€TOM HOBOW MH(POPMAIIHH.

Camokonmponw:

- BIIaJIETh Croco0aMH CaMOIPOBEPKH, CAMOKOHTPOJIA IpoIlecca W pe3yjbTaTa pPEIICHHs
MaTeMaTUUYECKOM 3a/1a4H;

- OpeABUIETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELICHUM 3aJayd, BHOCHUTh
KOPPEKTHUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HANJACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEM;

- OLICHMBAaThb COOTBETCTBHUE PE3yJbTaTa JEATEIBHOCTU MOCTABJICHHOW LEIW U YCJIOBUSM,
OOBSACHATh MPUYMHBI JOCTHXKEHUSI WM HEJOCTHXKCHHS IeJIM, HaXOAUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIBITY.

Hpe}lMeTHble pe3yJabTaThbl

5-i1 kiace

Oceoenue yuebnoeo kypca «Mamemamukay 5 Knacc 00ndHCHO obecneuugams OOCMUNCEHUE CLeOVIOUUX
NPeOMemHbIX 00PA308aMENLHBIX PE3VIbMAMO8:

Yucna u évluucnenus.

- Ilonumarb W NPaBUIBLHO YHNOTPEOJSATH TEPMUHBI, CBSI3aHHBIE C HATYPAJbHBIMH YHCIIAMU,
OOBIKHOBEHHBIMHU U ACCATHYHBIMH JPOOSMHU.

- CpaBHUBATh M yHOPAIOYMBATH HATypalbHbIE YUCIA, CPABHUBATH B MPOCTEHIINX CIIydasix
OOBIKHOBEHHBIC JIPOOH, JECATUIHBIC IPOOH.

-  CoOOTHOCUTh TOYKY Ha KOOPAMHATHON (YUCIOBOM) MHPSIMOMl C COOTBETCTBYIOLIUM €i
YUCIIOM W HW300pakaTh HATypaJbHBIE YHCIIa TOYKAMH Ha KOOPAWHATHOW (YHCIIOBOWA)
MIPSIMOM.

- BbmonHATe apudmeTHUecKue ACUCTBUS C HATYpaJbHBIMH YHUCIAMHU, C OOBIKHOBEHHBIMU
IpoOsIMU B MPOCTEUILINX CITydasix.

- BbIIonHATE NPOBEPKY, NIPUKUIKY PE3YIbTaTa BHIYUCICHUH.

- OkpyrisaTh HaTypaJbHbIE YUCIIA.

Pewienue mexcmoewix 3aoau.

- Pemarp TekcToBbIE 33124l apU(PMETUYECKUM CIIOCOOOM M C MOMOIIbIO OPraHU30BaHHOTO
KOHEYHOI0 nepedopa BceX BO3MOKHBIX BApPHAHTOB.

- Pemarp 3agauu, comepkaiirie 3aBUCUMOCTH, CBA3BIBAIOIINE BEIIMYUHBI: CKOPOCTb, BPEM,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

- Hcnonb30BaTh KpaTKHE 3alMCH, CXEMBI, TAOIHIIBI, 0003HAYCHUS TTPU PEUICHUH 3aad.

- Ilomp30BaThcsi OCHOBHBIMH €IMHUIIAMU W3MEPEHUS: IIEHBI, MACChl; PACCTOSIHHS, BPEMEHH,
CKOPOCTH; BBIPAXXaTh OJHH €IMHUIILI, BETUYMHBI Uepe3 ApyTHe.

- V3Bnekarb, aHANM3MpOBATh, OICHWBATH WH(OPMAIIMIO, MPEACTABICHHYIO B Ta0iuie, Ha



CTOJIOYATONW JuarpamMme, WHTEPIPETUPOBATH MPECTABICHHbIC JTaHHBIC, HCIIOIh30BaTh
TAHHBIC TIPU PEIICHUY 3a]1a4.

Haznaonan zeomempus.

- Ilonb3oBaTbCsi TEOMETPUYECKHMMU TMOHATHAMU: TOUYKA, MpsiMasi, OTPE3OK, JydY, Yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

- IlpuBomuTh mHpuUMEpPbl OOBEKTOB OKPYKAIOLIETO MHpPA, UMEIIUX (OpPMY H3YUYEHHBIX
reOMEeTPUYECKHUX QUryp.

- Hcnonb30BaTh TEPMMHOJIOTHIO, CBSI3aHHYIO C  yIJlaMM: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpPIIWHA, CTOPOHA, JAMATOHANb; C OKPYKHOCTBIO: Paguyc,
IMaMeTp, IEeHTP.

- HM3ob6paxaTh n3y4eHHbIE TeOMETpHUECKHE (GUTYPHl HA HETUHOBAHHOW M KJIeT4aTol Oymare
C TIOMOUIBIO IUPKYJIS ¥ TUHEHKH.

- HaxomuTh ANMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KH 33aHHOU JUIMHBL, CTPOUTH OKPY>KHOCTb 3aJaHHOTO paiyca.

- Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHIKA, KBaJpaTa /Uil UX MOCTPOSHHUS,
BBIYHCIICHUS TUIOMIAIA U TIEpUMETpA.

- BpraucnsaTe nepuMeTp W IIIONIAAb KBagpara, MpsIMOYTONbHHUKA, (PUTYDP, COCTABICHHBIX H3
MPSIMOYTOJIBHUKOB, B TOM YHCIIE GUTYD, N300paKEHHBIX Ha KJIETYaTON Oymare.

- ITlomp30BaTbcs OCHOBHBIMH METPHUYECKHUMH EIWHULIAMUA W3MEPEHHUs JUIMHBI, TUIOIIA[IH;
BBIPAYKATh OJTHU €IWHUILIBI BEIMYNHBI YepPe3 IPyTHE.

- PacmosnaBath mapamienenunen, KyO, MCHOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PeOpo,
rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaienenumnena, Kyoa.

- Brpruncnate o0beM Ky0Oa, mapajuielienuiiefa Mo 3aJaHHbIM H3MEPEHHSIM, IOJIb30BaThCS
€IMHUIIAMU U3MepeHus: o0bema.

- Pemarp HecnoxHBIC 3a7aud HA M3MEPEHHE TEOMETPUUYECKUX BEIMYMH B MPAKTHUICCKUX
CUTYaIUsX.

6-i1 ki1ace

Oceoenue yuebnoeo kypca «Mamemamuxay 6 xnacc 00ndxicHO obecneuusams OOCMUNCEHUE CLEOVIOUWUX
nPeOMemHbIX 00PA308aMENLHBIX PE3VIbMAMO8:

Yucna u evtyucienus.

- 3HaTh U MOHMMATh TEPMUHBI, CBA3aHHBIC C PA3IMYHBIMU BHJIAMHU YHCENI U CIIOCOOAMU UX
3aIlMCH, IEPEXOUTH (€CIIU 3TO BOZMOXKHO) OT OJITHOM (hOPMBI 3aIIMCH YUCIIa K APYTOH.

- CpaBHuBaTh M YHOPSAAOYMBATH LEJIbIE YHUCIA, OOBIKHOBEHHBIE M JECATHYHBIE ApoOH,
CPaBHUBATH YMCJIA OJHOIO U Pa3HBIX 3HAKOB.

- BpInonHATH, coueTas yCTHblE M NHUCbMEHHBIE NPUEMBI, apUPMETHUYECKHE IECUCTBUS C
HaTypaJbHBIMH M LEIbIMU 4YHUCIAMH, OOBIKHOBEHHBIMH U JECATHYHBIMU JpoOsMHU,
MTOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YHCIIAMH.

- BpluncnaTe 3HaYEHUS YHUCIIOBBIX BBIPAKEHUM, BBIIIOJIHATH IPUKUAJKY U OLICHKY pe3ysbTaTa
BBIUMCIICEHUH; BBINOJIHATh MpeoOpa3oBaHUsl YHCIOBBIX BBIPAXXEHMH Ha OCHOBE CBOWCTB
apuMeTHIECKUX NEeHCTBUN.

- CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW MpPSIMOM € COOTBETCTBYIOUIMM €M YHUCIOM U



M300paXkaTh YMCiIa TOYKAaMU Ha KOOPAMHATHOM MPSAMO, HAXOAUTh MOJIYJIb YUCIIA.
- COOTHOCUTBH TOYKH B IIPSMOYTOJIbBHOM CUCTEME KOOPJAMHAT C KOOPIUHATAMH 3TOM TOUKHU.
- OKpyrasTh LeNble YUClia U AECATUYHBIC POOH, HAXOIUTh MPUOIMKEHUS YHCETT.

Hucnoevie u 0yKeeHHble 8HIPANCEHUA.

- Ilonumarp M ynorpeOsTh TEPMUHBI, CBSI3aHHBIE C 3alMCbI0 CTENEHU YUCIIA, HAXOAUTH
KBaJlpaT U KyO 4ucIia, BBIYMCIATh 3HAYEHUS YUCIOBBIX BBIPAXKEHUN, COJIEPIKALUX CTEIEHU.

- Ilonp3oBarbCcs mpHU3HAKaMU ACIUMOCTH, PACKIAAbIBaTh HATYpajbHbIE YMCIA HA MPOCTHIE
MHOXHUTENH.

- Tlonmp3oBarbes MacmTaboM, COCTaBIATH MPOMOPIIUN M OTHOILIIECHUS.

- Hcnonbp3oBaTh OYKBBI 11 0003HAYECHHSI YHCEIl IPU 3alMCH MAaTEeMATHYECKUX BBIPAXKECHUM,
COCTaBIISITh OYKBEHHBIE BBIPAKEHUA M (POPMYJbI, HAXOIUTh 3HAUCHUS OYKBEHHBIX
BBIPAYKEHUH, OCYILIECTBIISASI HEOOXOUMBIE [TOACTAHOBKU U TPEOOpPa30BAHMUS.

- Haxoauts HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewerniue mexcmoewix 3a0au.

- Pemate MHOTOIIIarOBBIC TEKCTOBBIE 3a7]a4l ApUPMETHIECKIM CTIOCOOOM.

- Pemarp 3amaum, CBS3aHHBIE C OTHOIICHHWEM, MPOMOPIMOHATBFHOCTHIO  BEIUYHH,
MPOLIEHTAMU; PelIaTh TPU OCHOBHBIE 33/1a4M HA IPOOU M TMPOIICHTHI.

- Pemarp 3amauu, comepkaiiye 3aBUCMMOCTH, CBS3BIBAIOIIME BEIIMYUHBI: CKOPOCTh, BpPEM,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTb; MMPOU3BOAUTEIBLHOCTD, BpeMsl, 00beM padoTHI,
UCIIONIb3Ysl apu(METUYECKUEe NEHCTBUSA, OICHKY, NPHUKHUAKY; IO0Jb30BaThCS CIUHULIAMU
MU3MEpPEHUsI COOTBETCTBYIOIIMX BEIUYMH.

- CoctaBisaTh OyKBEHHBIC BBIPQXKCHHUS 110 YCIOBHIO 33a4H.

- M3Bnekarp mHbOpMAIMIO, TPEACTABICHHYIO B TaOJIMIaX, HA JTUHEHHOW, CTOJIOYATON WU
KpyroBOW JuarpamMmax, HWHTEPIPETHPOBATh TPEICTABICHHBIC TaHHBIC, HCIOJIB30BAThH
TaHHBIC TIPH PEIICHUU 33]1a4.

- IIpencraBnsaTs HHPOPMAIUIO C TOMOIIBIO TAOIHUII, TUHEHHOW U CTOIOYATON TUArpaMM.

Haznaonas ceomempus.

- IlpuBomuTh mNpuUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHpa, HUMEIMUX (GOpMy H3yUEHHBIX
TFEOMETPUYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX (UIYp, TPUMEPHl PaBHBIX U
CUMMETPHYHBIX pUryp.

- HM3o0paxaTb C MOMOIIBIO IUPKYJSA, JUHEHKH, TpPAaHCIOPTUpPA Ha HEJIWHOBAHHOM U
KJIeTyaTol Oymare M3y4YeHHbIE IJIOCKHE TeoMeTpudeckne (QUurypsl M KoH(UTypauuwu,
CUMMETPUYHBIE QUTYPHI.

- Ilonb3oBaTbCs  IEOMETPUUYECKUMM  IOHATUSMHU:  PaBEHCTBO  (uUryp, CHUMMETpUS;
UCIIOJIb30BAaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHEH: OChb CHMMETPHM, LEHTP
CUMMETpPUHU.

- Haxomuts Benu4uHBI YIVIOB M3MEpPEHHEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, II0JIb30BAThCA IIPU PELICHMM 3a7a4 TIPagyCHOM MEpOM YIVIOB;
pacro3HaBaTh Ha YEPTEkKaxX OCTPBIN, IPAMOU, PA3BEPHYTHIM U TYIION YTJIbI.

- Bpluncnare UIMHY JIOMaHOW, INEPUMETP MHOTOYTOJIBHUKA, I10JIb30BATHCS €IMHUIAMU
U3MEPEHUS JJIMHBI, BBIPAKATH OJHU €AVMHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue.

- Haxoguts, UCIIOIB3Ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKY ABYMsI TOUKAMH, OT
TOYKH J0 NMPSAMOU, JUIMHY ITyTH Ha KBAJIPATHOM CETKE.



- Bpruucnate momans (Uryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB, HCIOJIB30BATh
pa3zbueHne Ha MPSMOYTOJLHUKH, HA PaBHbIC (PUTYPHI, JOCTPAUBAHUE IO MPSIMOYTOJIbHHUKA;
MOJIb30BAaThCSl OCHOBHBIMM €AMHULAMU HU3MEPEHUS IUIOIIAJIN; BBIPAaKaTh OAHU E€IUHULIBI
M3MEPEHUS TUIOIIATU Yepe3 ApyTHE.

- Pacno3naBaTh Ha MOAENSAX U M300paKECHHUSIX MUPAMUIY, KOHYC, IHJIMHID, MUCTOIH30BaTh
TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHHUE, pa3BEPTKA.

- M3o0paxaTh Ha KJIeT4aToOi Oymare MpsiMOYTOJIbHBIN apajieenune.

- Bbruucnsate 00beM IOpsIMOYTOJIBHOIO Mapajuienenunena, Kyoa, moib30BaTbCsi OCHOBHBIMU
eIMHUIIAMH H3MepeHUs] 00beMa; BhIpakaTb OIHM EOUHHIIBI U3MepeHus oObema uepes
IpyTHe.

- Pemars HecnoxHbIE 33a/1a4M HA HAXOXKACHUE F'€OMETPUYECKUX BEIMYHMH B MPAKTHUYECKUX
CUTYaILUsX.

7-i1 kaacc anaredpa

Ocsoenue yuedbHoco Kypca «Aneebopa» 7 Kuacc O00NHCHO obecneyusamv O0CMUNCEHUe CAe0YIOUUX
NpeOMemHbIX 00PA308aMENLHBIX PE3VIbMAMO8:

Yucna u eébiuucieHus.

- HaxonuTte 3HaY€HUs YMCIIOBBIX BBIPAKEHUI; NIPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS] 3HAYCHUH JPOOHBIX BBIPAKCHHN, COJIEPKAIIUX OOBIKHOBEHHBIC U JIECSITUYHBIC
IpooHu.

- Ilepexoautb OT 0HOM (HOPMBI 3aMKUCH YUCEI K IPYTroi (Ipeodpa3oBhIBATh ACCATUIHYIO APOOH
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSTUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO
poOBb).

- CpaBHMBAaTh U yNOPSA0YMBATh PALMOHAJIBHBIE YHCIIA.

- OxpyrasaTe yucia.

- BpINONHATE NPUKUAKY M OLIEHKY pe3yJbTaTa BBIYMCIEHUH, OLIEHKY 3HAY€HWM YHCIIOBBIX
BBIPa)KCHUM.

- BpINonHATH JEHCTBUSA CO CTENEHAMHU C HATYPaJIbHBIMH I10KA3aTEISIMU.

- IlpuMeHATH IpU3HAKY JAETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEU HATYPaJbHBIX YHCEN.

- Pemate NpakTHKO-OPUEHTUPOBAaHHBIE 3aJadyM, CBA3aHHBIE C OTHOUICHHWEM BEIUYHH,
MIPOMOPLIMOHAIIBHOCTbIO BEJIMYMH, IPOLIEHTAMHU; HHTEPIPETHUPOBATh PE3YJIbTaThl PEIICHUS
3aJa4u ¢ y4€TOM OTpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHUs

- Hcnonb3oBaTth anreOpanyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, NPUMEHSATH €€ B Ipolecce
OCBOEHHUS y4eOHOro MaTepuaa.

- Haxonute 3HaueHMs1 OyKBEHHBIX BbIPaXEHUM MPH 3a/1aHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

- BomonsATe npeoOpa3oBaHUs LENOT0 BBIPAXKEHHWS B MHOTOYIEH HPUBEACHUEM I0J00HBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

- BBINONHATE YMHOXKEHHE OJHOYIEHA HA MHOIOYIEH U MHOI'OYJIEHA HA MHOI'OYIECH, IPUMEHATH
(dbopMyIbl KBaZjpaTta CyMMBI M KBaJpaTa pa3HOCTH.

- OcymecTBIATh Pa3yioKeHUE MHOTOWIEHOB HA MHOKUTENM C TIOMOIIBIO BBIHECEHHUS 32 CKOOKHU
o0IIero MHOXUTEINS, TPYNNUPOBKU CIAraéMblX, NPUMEHEHHS (QOpPMYI COKpaIIEHHOIO
YMHOKCHUSL.

- IlpumensaTts npeoOpa3oBaHMsi MHOTOWICHOB JUISl PELIEHHUS Pa3IMUHBIX 3a/ad U3 MAaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

- Hcnonb3oBaTh CBOMCTBA CTENEHEH C HaTypaJbHBIMHU IOKa3aTelsiMU JJsl mpeoOpa3oBaHUs
BBIPAKCHUM.



YpaBHeHHsI M HEPABEHCTBA

- Pemarp nuHEHHBIE ypaBHEHUs C OJHOW IMEPEMEHHOW, IPUMEHsSSA IpPaBWIa IEPEXoAa OT
HCXOJHOIO YPAaBHEHUs K pPAaBHOCWIBHOMY eMy. [IpoBepsTh, sABIIAE€TCS JIM 4YUCIO KOPHEM
YPaBHEHHUS.

- IIpumensts rpaduyeckrie METOABI IPU PEIICHUH THHEWHBIX YPAaBHEHHH U UX CHCTEM.

- IlonbupaTts mpumepsl nap 4uces, SBISIOLIMXCS PELICHUEM JIMHEHMHOTO ypaBHEHHUS C ABYMS
IIEPEMEHHBIMHU.

- Crpouth B KOOPJAUHATHON IJIOCKOCTH TpadUK JMHEHHOIO ypaBHEHUs C ABYMS I1€PEMEHHBIMU;
MOJIB3YSICh TPaKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

- Pemate cuctembl IByX JIMHEMHBIX YPAaBHEHMHM C [BYMS II€PEMEHHBIMHM, B TOM 4YHCIIE
rpaduuecKu.

- CocTraBiaTh U penaTh JIMHEHHOE yPaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIN pe3yibTar.

Koopaunartel u rpadpuxku. ®yHkuumn

- H3o0paxaTh Ha KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOUIME 33JaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 32 MMUCHIBATH YHMCIOBBIC TIPOMEXKYTKH Ha alNreOpandecKoM s3bIKe.

- OrMeuyaTh B KOOPJMHATHOH INIOCKOCTH TOYKH I10 33/IaHHBIM KO OpJMHATaM; CTPOUTH Tpaduku
nuHEeWHBIX QyHKIUi. CTpouTs rpaduk Gpyakmun y = | x I.

- OnuceBaTh € MOMOUIBIO (DYYHKIMI MU3BECTHBIC 3aBUCUMOCTH MEXIY BEIMYHMHAMHU: CKOPOCTD,
BpEeMsi, PACCTOSIHHE; II€HA, KOJIMYECTBO, CTOMMOCTH; MPOHM3BOAMUTEIBHOCTH, BpeMs, OOBEM
paboTHLI.

- Haxoauts 3HaYeHue QyHKIUU 110 3HAYCHHIO €€ apryMeHTa.

- Tlormmmate Tpaduueckuii crmocod mpencTaBIeHUs W aHaidW3a HHPOPMAIMH;, HW3BICKaTh U
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPaQUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8-it ki1acc ajreopa

Ocesoenue yuebHnozo xypca «Aneebpa» 8 Knacc 001#CHO obecneuusams OOCMUdiCeHUE CNe0YIOUUX
nPeOMemHbIX 00PA308aMENLHBIX PE3VIbMAMO8:

Yuciaa 1 BBIYUCJIEHUA

- Hcnonb3oBaTh HayaiabHbIE IIPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHMCEN s
CpPaBHEHHUS, OKPYIJIEHMsS] M BBIYHUCICHHM; M300paxaTh ACHCTBUTEIbHBIE YMCIIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOIA.

- IlpumeHnsaTe noHATHE apU(PMETUUYECKOTO KBAJPAaTHOTO KOPHS; HAXOAWTH KBaJpaTHbIE KOPHHU,
UCTOJNB3ys MpPHU HEOOXOAMMOCTH KaJbKYJSATODP; BBIIOJIHATH IMPeoOpa3oBaHUsl BbIpAKEHUH,
coJiepKallMX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

- Hcnonp3oBarh 3anucu OOJIBIIMX U MaJIbIX YHCEI C MTOMOIIBIO JIECATUYHBIX IpoOel u cTerneHei
gucia 10.

Auredpanyeckue BbIpasKeHHUs

- [lpuMeHATH TOHATHE CTENEHM C LENbIM IIOKa3aTeleM, BBIIOJHATH IMpeoOpa3oBaHUs
BBIPAKCHUM, COAEPIKALLUX CTEIIEHU C LIEJIBIM IT0KA3aTEIIEM.

-  BrImonHATH TOXIECTBEHHBIE PE0OPA30BaHUS PALMOHAIBHBIX BBIPAXKEHUI HA OCHOBE MPaBUI
JecTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

- PackianpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTEIH.

- Ilpumensats npeoOpa3oBaHUs BBIPAKEHUH AJIs pEIICHUS PAa3IUYHBIX 33a7ad U3 MaTEeMaTUKH,



CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.
YpaBHeHMsI ¥ HePaBEHCTBA

- Pemarp nuHelinble, KBaJpaTHbIC YPABHEHUS U PAllUOHATIbHBIC YPABHEHUS, CBOAALIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IBYMs IIEPEMEHHBIMU.

- IIpoBoxuTh mpocTteiile UcciaeloBaHUsS ypaBHEHHH M CHCTEM YpPaBHEHHH, B TOM 4YHCIE C
NpUMEHEHHEM TIpadUUecKuX TpeACTaBICHU (yCTaHABIMBATh, UMEET JHM YPaBHEHHUE WU
cucTeMa ypaBHEHH peleH s, €ClIM UMEET, TO CKOJIBKO, U IIp.).

- Ilepexoautsb OT cioBeCHOH (HOPMYITHUPOBKH 3aauu K €€ anreOpandeckoid MOJIEIH C TIOMOIIBIO
COCTABJICHUS] YPABHEHUS WJIM CUCTEMbl YPABHEHUH, MHTEPIPETUPOBATb B COOTBETCTBUM C
KOHTEKCTOM 33J1a4U [OJyYECHHBIN pEe3yJbTaT.

- IlpuMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB MAJISl CPAaBHEHMsI, OLIEHKM; pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M MX CHCTEMBI; J1aBaTh IpaUUECcKy0 HILTIOCTPAIHIO
MHOYKECTBA PELICHNI HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

- TlomuMaTte M HCIONB30BaTh (PYHKIIMOHAIBHBIC MOHATUS W S3BIK (TEPMHHBI, CUMBOJIHYECKUE
0003HAYCHHA); ONpEACTATh 3HAUeHHWE (YHKIHMK 110 3HAYCHUIO AapTyMEHTa; ONpEACisTh
cBoiicTBa (pyHKIMHU 1O €€ TpaduKy.

- Crpouts rpaduki  d1eMeHTapHBIX — (yHkmmid Bumay = KX, y=x%y=x3,  y=\x,
y=IxI; omuceiBaTh cBoiicTBa umclIOBOM (yHKIUU IO €€ rpaduKy.

9-ii ki1acc ajreopa

Ocsoenue yuebnozco kypca «Ancebpay 9 knacc 00adcHO obecneuugamsv OOCMUNCEHUE CNEOVIOUUX
npeoMemHbIX 00paA3068aMeNbHbIX Pe3yIbMamos:

Yuciaa ¥ BBIYUCJIEHUA

- CpaBHI/IBaTB H YIIOPpAAOYUBATH PALIMOHAJIBHBIC U UPPAUOHAJIbHBIC YU CJIA.

- BemmonssaTh apI/I(l)MeTI/I‘-IGCKI/Ie I[GflCTBI/ISI C paguOHaJIbHBIMU 4YHCIIaMH, COUYCTasd YCTHBIC U
IIMCBbMCHHBIC HpI/IéMLI, BBITIOJIHATE BBIYUCIICHUA C UPPAalUOHAJIIbHBIMU YHUCJIIAMU.

- HaXOI[I/ITI) 3HAYCHMS CTEICHEH C OCJIBIMH ITOKAa3aTCIIsIMHU U KOpHeﬁ; BBIYUCIIATH 3HAUYCHHUA
YHCJIOBBIX BBIpa)I(eHHﬁ.

- OprrJ'ISITI) I[CI\/'ICTBI/ITGHI)HBIG 4ucia, BBIMIOJIHATE NPUKUIAKY pE3yibTaTa BI)ILII/ICJ'IGHI/II\/'I, OIICHKY
YHCJIOBBIX BBIpa)I(eHHﬁ.

YpaBHeHNS U HEPABEHCTBA

- Pemate nuHelHBIE U KBaJgpaTHbIE ypaBHEHUS, YPAaBHEHHUS, CBOJAIIMECS K HUM, MPOCTEUIINE
IpOoOHO-pallOHANIbHBIE YPABHEHHUS.

- Pemate cucreMbl ABYX JIMHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMM U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBJIAETCS TUHEHHBIM.

- Pemarp TekcTOBbIE 3aaun anreOpanyecKuM CIOCOOOM C MOMOIIbIO COCTABICHHS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

- IlpoBoauTh MpOCTEHIINE HCCIENOBAHUS YpPaBHEHUN M CUCTEM YpPaBHEHHUI, B TOM YHCIE C
MPUMEHEHUEM Trpa@HUuecKux IMpeAcTaBiIeHU (yCcTaHaBIMBAaTh, MMEET JHM ypaBHEHUE WU
CUCTEMA YPAaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

- Pematp nuHeliHbIe HEPAaBEHCTBA, KBAaIpaTHbIE HEPABEHCTBA; N300paXkaTh pelIeHHe HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C IOMOILBI CUMBOJIOB.



- Pemarb cuCTeMBl JTHHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYANOIIMEC KBAAPaTHOC
HEPaBCHCTBO, I/1306pa}KaTb PEIICHUE CUCTEMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIIMChIBaTh
peIICHUC C TIOMOIIBIO CUMBOJIOB.

- Hcmons3oBaTh HEpAaBCHCTBA IIpH pEIICHNH Pa3JIMYHbIX 3a7a4.

DOYyHKIUH

- Pacno3naBare (QyHKIMU W3y4eHHBIX BHUIOB. IlOKa3bIBaTh CXEMaTHUECKH PACIIOIIOKEHUE Ha
KOOPIMHATHOM IIIOCKOCTH TPahuKOB

- ¢ynkumii Buga: Y = kx, y = kx + b, y =k/x, yra x> + b x + cc,y=x%, y=Vx,y = IxI B
3aBUCHMOCTH OT 3HA4YCHHUH KO3(HUIMEHTOB;0NICHIBATh CBOWCTBA (DYHKIIUI.

- CrpouTth 1 U300pakaTh CXeMaTHIECKU TPaPHUKH KBaIPATUIHBIX

- (YHKIMIA, OMUCHIBATH CBOMCTBA KBaAPATHYHBIX (DYHKIHIA MO MX rpaduKaM.

- Pacno3naBare kBagpaTHUHy0 (QYHKUIUIO 1O (opMmyie, MPUBOIUTH NMPUMEPHI KBaJPAaTHUHBIX
(byHKIMIA U3 peabHO KU3HU, PU3NKU, TEOMETPHH.

ApudmMeTnyecKkasi H reOMeTPpHYECKAs MPOTrPeccuu

- Pacno3naBath apu(pMeTHUECKyl0 U TE€OMETPHUYECKYIO IMPOTPECCUU IPU Pa3HBIX CHOcOo0ax
3alaHusl.

- BbINONHATE BBIYMCIEHUS C UCHOJNb30BaHHEM GOpMyIT N-ro wieHa apupMETHYECKOH U
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

- M3006paxaTh wieHbl 1OCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPIUHATHOM MIIOCKOCTH.

- Pemarp 3amauyu, CBSA3aHHBIE C YMCIIOBBIMHU ITOCJIEIOBATEIBLHOCTSMHU, B TOM YHCIE 33a4d U3
peanbHOM YKU3HHU (C UCTIONIB30BAaHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHIA).

7-# KJacc reoMeTpus

Ocsoenue yuebnozo kypca «leomempusy Ha yposue [ Kiacca O00INCHO obecneuusamsv OOCMUIICEHUE
Cnedyrowux npeomMemnblx 06pa306amenbHblX pe3yibmamos.

- Pacno3naBarh n3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONPEEISATh UX B3aUMHOE
pacrioyio’keHue, n300pakaTb reOMeTpUUecKre GUTYpHI; BBIIOIHATE YEPTEKH 110 YCIOBHIO
3amaun. MI3MepATh IMHEWHBIE U YITIOBbIE BEIMYUHBI. Pemars 3a1a4n Ha BBIYMCIICHHUE JUTUH
OTPE3KOB U BEJIUYMH YIJIOB.

- Jlenatp rpyOyro OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJIUYHH IIPEIMETOB B peabHON KU3HHU,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PazianuaTh pa3Mepsl STUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

- CTpouTh UepTekKU K TEOMETPUUYECKUM 3aJjauaM.

- Ilonp3oBaTbes MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IIPU3HAKU U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a]1a4.

- IIpoBOIUTB TOTMYECKHE PACCYKIECHHUS C UCIIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

- Ilonp30BaThcs MpU3HAKAMU PAaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIHAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX
3a1ad.

- OmpenensaTh NapauIeIbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh MapauieIbHOCTh IPSIMBIX ¢ TOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

- Pemars 3agaun Ha kieTyaroit Oymare.

- IIpoBoaUTH BBIYMCIICHUS M HAXOAUTH YHUCIIOBBIE M OYKBEHHbIE 3HAUCHHUS YTJIOB B
F€OMETPUYECKHX 3a/1a4aX C UCIOJIb30BAHNEM CYMMBI YIJIOB TPEYTOJIbHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 00pPa30BaHHBIX MPH MEPECEUEHUH JIBYX MapaleIbHbIX
MPSIMBIX CEKyIel. PemaTe mpakTrnyeckue 3a1a4y Ha HaX0KJICHHE YTIIOB.



- BnageTs moHATHEM T€OMETPUUYECKOTO MECTa TOYEK. Y METh ONPEIENSITh OUCCEKTPUCY YTiia U
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

- ®opMynMpOBaTh ONPEAEIEHU OKPYKHOCTH U KPYra, XOp/Ibl U JUaMETPa OKPYKHOCTH,
I10JIb30BAaThCS UX CBOMCTBAMH. ¥ METh IIPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3aa4.

- Bunazaets noHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOJUThH €€ LIEHTP.
[Tonb3oBatbes pakTamMu O TOM, UTO OUCCEKTPUCHI YTIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIICHIUKYJIAPHI K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS
B OJHOH TOYKE.

- Bunagers nonsATHeEM KacaTeIbHON K OKPYKHOCTH, I10JI30BATHCS TEOPEMOM O
MEPIEHIUKYISIPHOCTH KAcaTeIbHOM U painyca, PO BEAEHHOTO K TOUYKE KaCaHHUSL.

- Ilonmp30BarbCs MPOCTENIIMMH F€OMETPUYECKUMHU HEPABEHCTBA MU, IOHUMATh HX
MPAKTUYECKUI CMBICI.

- IIpoBOaUTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHHUS C TOMOUIBIO LIUPKYJIS U JTUHEUKHU.

8- KJ1acc reomeTpus

Oceoenue yuebnoco kypca «leomempusay Ha yposHe 8 Kiacca OONHCHO obecnedusamv O0OCMUIICEHUE
CedVIouUx NPeOMemubix 00pa308amebHbIX pe3yibmamos:

- Pacmo3naBaTh OCHOBHBIE BHJIbI YUETHIPEXYTOIBHUKOB, UX DJIEMEHTHI, TIOJIb30BATHCS HX
CBOMCTBAMH IPH PELIEHUH F€OMETPUUECKUX 3aau.

- IlpuMeHsATH CBOMCTBA TOUKH MEPECEUCHUSI MEIUAH TPEYTOJIbHHUKA (LIEHTPa MacC) B PELICHUH
3ajad.

- Bnagets noHsATHeM cpeqHel TMHUU TPEYroIbHUKA U TPaIeluu, IPUMEHSITh UX CBOMCTBA MPU
pelIeHNH TeOMETPUYECKUX 3a/1a4.

- Tlonw3oBaThes Teopemoit daneca U TEOPEMO 0 MPONOPIIMOHATBHBIX OTPE3KaX, IPUMEHSITh UX
JUISL pEIlIeHUs] IPAKTUUECKUX 3ajau.

- IIpuMeHsATH NpU3HAKHU 110100 TPEYrOJIbHUKOB B PELICHUH T€OMETPUUECKUX 3ajay.

- Tlonw3oBaThes Teopemoit [Tudaropa muist perieHns reoMeTpUYecKruX U MPakTUYECKUX 3a/1ad.

- CTpouTh MaTeMaTU4YECKYI0 MOJEIIb B TPAKTUYECKUX 3aJ]a4ax, CAMOCTOSTEIBHO JENIaTh YEPTEK
1 Ha XOJIUTh COOTBETCTBYIOIINE AJINHBI.

- BnangeTts noHATHAMHU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO YIJIa IPSIMOYT OJIBHOTO
TPEYroJbHUKA.

- Ilonp30BaThCs 3TUMHU NOHATHS MU AJIS PELLIEHUS IPAKTUYECKUX 3a/1a4.

- Bpiuucnars (pa3nuyHeIMU crioco0aMu) IUIOHIAlb TPEYTOIbHUKA U IIOIIAAN MHOTOYTOJIbHBIX
¢uryp (mosib3ysch, rae He0OX0IUMO, KAIBKYJISTOPOM).

- IlpuMeHATH NOTyYEHHBIE YMEHHUS B IPAKTUUYECKUX 3ajauax.

- Bnanets NOHATHAMHU BIIMCAHHOTO U LEHTPAJIBHOTO yIJjla, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMu (CEKYIIUMU) U YTJIe MeXKIy KacaTeIbHOW U XOpI0il mpu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

- BnaneTts noHATHEM ONMHMCAHHOTO YETHIPEXYTOIbHHUKA, TIPUMEHSATH CBOMCTBA ONMMCAHHOTO
YEeTBIPEXYTOJIbHUKA IIPU PEIICHUH 3a]1a4.

- IlpuMeHsaTh mOMyYEHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHUECKHUE MOJIEIH JUIs 3aa4
peanbHOMN KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BEIYUCIEHHS C IPUMEHEHNEM 1TO00US U
TPUTOHOMETPHH (II0JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

9-if K1acc reomeTpus

Oceéoenue yuebnoco kypca «l'eomempusi» Ha YposHe OCHOBHO20 00Ue20 00pPa308aHusi OONHCHO
obecneuusams 0oCmudicenue ciedyrouux nPeoMemHslx 00pa306amenbHbIX pe3yibmamos.

- 3HaTh TPUTOHOMCTPUUICCKUC (1JYHKI_[I/II/I OCTPBIX YIJIOB, HAXOAWUTH C UX MMOMOLIBIO PA3JINYHLIC



JJIEMEHTHI NPSAMOYTOJBHOTO TPEYTrOJIbHUKA («PELIEHUE IPSIMOYTOJbHBIX TPEYTOJbHUKOBY).
HaxomuTs (¢ HOMOIIbIO KANBbKYISTOPA) JUIMHBI M YTJIbI ISl HETAOJIWYHBIX 3HAUCHUH.
ITonmp30BaThCs q)OpMy.TIaMI/I MNPpUBCACHUA 1 OCHOBHBIM TPUTOHOMCTPUUCCKUM TOKACCTBOM IJIA
HAXO0XJACHUS COOTHOILIEHUN MEXy TPUTOHOMETPHUUECKUMH BETUYMHAMU.

Hcnonp3oBaTh TCOPCMbI CHHYCOB M KOCHHYCOB I HAXOXKACHHA PA3JIMYHBIX 3JICMCHTOB
TpEeYrojbHUKa («pEelIeHHe TPEyroJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

Bnagers monsitusiMu mpeoOpazoBaHusi MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [Tons3oBarbest cBOICTBaMU MOI00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCIATH JJTUHBI
U HaxoOuTh yriibl y monoOHbIX ¢uryp. [IpumeHsTh cBOMCTBa momoOus B MPaKTHUYECKHUX
3aadax. YMeTh NPUBOIUTH IPUMEPHI IOJOOHBIX (UTYP B OKPYKAIOIIEM MHpE.

[Tonb30BaTbcs TeopeMaMHU O MPOU3BENCHUU OTPE3KOB XOpPI, O MPOHU3BEICHHH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMU, TOHUMATh UX T€OMETPUUECKHUM U (PU3NYECKUI CMBICI, IPUMEHSITh
HUX B PCHICHUN T'COMCTPUUCCKUX U (1)I/I3I/I‘-ICCKI/IX 3aaay. HpI/IMeHHTB CKaJIIpHOC IMMPOU3BCACHUC

BCKTOPOB IJI HAXOKACHUS IJIMH U YIJIOB.

- ITonmp30BaThCs MCTOJAOM KOOpAWHAT Ha IIJIOCKOCTHU, TIIPUMCHATH €Tr0 B PCHICHUHA
ICOMCTPHUUCCKUX U MMPAKTUYCCKUX 3aa.
3.TemaTnuyeckoe NJIAHUPOBAHME 110 IOaM 00yUYeHHS.
5 kjaacc (170 yacoB, S yacoB B He/IeJII0)
HaszBanue
OcHOBHBIE BH/bI BocnurartesbHble
pasaena OcHoBHOE A DJIeKTPOHHBIEC
(TembI) AeITeJIbHOCTH 3agauu
coaepkaHue pecypcebl
Kypca (4mucjio o0y4aromuxcs
4acoB)
HaTypaﬂLHBI I[eCHTI/I‘-IHaSI quTaTb, 3anMchbiBaTh, 3HeKTpOHHaH yCTaHOBHeHI/Ie
e qynca. cucreMa CPaBHUBATBh HAaTypalbHbIE ¢dbopma ydeOHUKa, | JOBEPHUTEIILHBIX
JleiicTBHs ¢ cuucieHus. Psn 9yhcia; nOpeajiaraTe M O6ubamorexa OTHONICHUHN c
06CcyXaTh CIIOCOOBI
HaTypaJbHbI HaTypaIbHbIX YIOPSIOYUBAHUS YHUCEN POHL S ——
qucel. : CIOCOOCTBYIOIINX
MH YUCJIaMHU H . H3o06pakaTh Eisast
(43 ) aTypPanbHBIA PAN. | |00 martiyio e b} HO3UTHBHOMY
Yucno 0. OTMEYATh GHCIA TOUKAMHU KOJIIEKIHSA BOCTIPHUSATHIO
Harypanbublie Ha KOOPJMHATHOM IIPSAMOIA, TUPPOBBIX 00y4aromuMucs
qucia Ha HaXOAUTh  KOOPJIMHATHI 00pa3oBaTeNbHBIX | TpeOOBaHUU U MPOCKO
KOOPJIMHATHOM TOYKH. . pecypcoB (school- | yuurens,
MPSIMOM. Hccneposare  cBOHCTBA | collection.edu.ru) | npuBieueHmio ux
HaTypajabHOTO psiaa, ynucesn 0
CpaBHeHue, BHUMaHHSA K
u 1 npu CcIOXKEHUM U 6 .
OKpYyTJICEHHE YMHOMKCHHIH. o0cyxmaemMoi Ha
HaTypaJIbHBIX Hcno/sib30BaTh HNPaBHJIO ypoke uH(popmauuy,
YuCeIl. OKpYTJIEHUsI ~ HaTypaJbHbIX aKTHUBU3AILIUH ux
Apudpmernueckne qHCe. [I03HaBaTEJILHON
JOEUCTBHS C BeINOTHATE JIeSITETILHOCTH,
HaTypaJIbHBIMH apHMeTHIeCKHE o0y JeHue
uncnamu. Cojicta | Ao CrBMA € HATYPATBHBINT o0y4aromumxcs
: YguCcJIaMU, BBIYUCJIATH yHaton
HYJIA IIPU CIOXKEHHUH | syavenus GHCITOBBIX coOyrolaTh Ha YpOKe
1 YMHOXXCHUH, BLIP@XKEHUH CO CKOOKaMH OOIICTIPHHATHIE
CBOMCTBA €IMHUIIBI 1 6e3 CKOOOK. HOPMBI  TIOBE/ICHHS,
IIPpU YMHOKCHHUU. 3anuceIBaTh npasuiia OOIIEHHS CO
[lepemecTutensnoe | MPOM3BEACHHE B BHIC CTapuIuMu u
CTEINEHU, YUTATh CTECIICHU,
U coUyeTaTeabHOe CBEPCTHHUKAMH,
. HCII0JIb30BaTh Stoi
CBOWCTBA CIOKCHHS | robmuHOMOIHIO MIPUHONNBL  y49eOHOH




U YMHOXEHHUS,
pacnpenenuTeIbHOe
CBOMCTBO
YMHOKEHHUSI.
Jenurenu u
KpaTHBbIE YyHuCaa,
pa3jio’KeHue yucia
Ha MHOHUTECIIH.
Jlenenue c
ocratkoM. IIpocTeie
HCOCTaBHBIC YHCIIA.
IIpu3naku
OEeJIUMOCTH Ha 2, 5,
10, 3, 9.

CTerieHb ¢
HaTypaJlbHbIM
nokKazaTeieM.
YwucnoBeie
BBIPaYKEHUS;
HOPANOK AEUCTBUM.
Pemenue
TEKCTOBBIX 3aJiad Ha
BCE
apudmeTnyeckue
NerCcTBHS, HA
IBUKEHUE U
HOKYIKH.

(ocHOBaHMe,  MOKa3aTelb),
BBIYUC/IATDH 3Ha4YeHUusa
CTEIeHEH.

BbINOJIHATH NPUKUAKY U
OLIEHKY 3HAa4YCHUN
YHCIOBBIX BBIPAKCHHUM,
npejJjiaraThb u
NPUMEHATDb NpUEMBI
NPOBEPKU BBIUHUCICHUM.

Hcnosb30BaTh npu
BbIYMCJIE€HUAX
NepPEeMEeCTUTEILHOE u
COUYETATEIIBHOE CBOMCTBa
CIOXKEHUS U YMHOXKEHHS,
pacmpenenuTenbHOe
CBOMCTBO YMHOXEHUS;
dopmyMpoBaTh U
NpUMEeHATh npaBuJia
npeodpa3oBaHUsl YHCIOBBIX
BBIDOXKEHUW  Ha  OCHOBE
CBOHCTB  apu(]PMETHUYECKUX
nevicreuii.  HcciaepoBaThb
YHCIIOBBIE 3aKOHOMEPHOCTH,

BbIJIBUT'aTh u
0GOCHOBBIBATh THINOTE3BI,
dopmympoBath

06001eHHsI U BBIBOJABI 110
pe3yabTaTtaM MPOBEAEHHOTO
HCCIICIOBAHMUSI.
PdopmMy/IMpOBaTh
omnpejesieHUsl JCIUTEeIsT U
KpaTHOTO, Ha3bIBaTh
JCIUTEIIN U KpaTHBIC YHUCJIa;
pacnmo3HaBaTb MPOCTHIC U
COCTaBHBIC qucIa;
dopmysinpoBaThb 7
NpPUMEHATh NpU3HAKU
aenumocTtd Ha 2, 3, 5, 9, 10;
NpPUMEHSATh AJIrOPUTM
pasioxxeHust qucia Ha

MpOCThIC MHOXHUTECIIN,
HaXO0AUThb OCTaTKHu oT
JACJICHUS u HCIIOJIHOC
qJaCTHOC.

Pacno3HaBaTh HWCTUHHEIC
U JIOKHBIC BBICKA3bIBAHUSA O
HaTypaJdbHBIX quciax,
NpUBOAUTb NPpUMeEPHI U
KOHTpP- IIPUMEPHI, CTPOUTH
BbICKa3bIBaHUA u
OTpUuuaHus BBICKaSLIBaHI/Iﬁ
O CBOMCTBax HaTypaJbHbBIX
YUCell.

KoHcTpyupoBaTsh
MaTeMaTH4ecKue
npeajoXeHust ¢ IIOMOIIbIO
CBA30K «H», «HAIN»,

«ECHH..., TO...».
PemnaTb TEKCTOBBIC 3aj1auM
apupMETHICCKUM

CII0CO0O0OM, HMCIOJIb30BaTh
3aBHCHMOCTH MEXTY
BEJINYMHAMU (CKOPOCTH,
BpEMs, pacCTOsHHUE; IeHa,
KOJIHUYECTBO, CTOUMOCTH H
Jp.): AHAJU3UPOBATh U

OCMBbIC/IMBATh TEKCT
3a/a4u,
nepedopmMyIMpoBaTh
yCIIOBHE, H3BJIEKATh
HEOOXOIMMBIE IaHHbIE,
yCTaHaBJIUBAaTh
3aBUCUMOCTH MEXTY

BCJIMYMHAMMU, CTPpOUTH

JUCLIMILIAHEL u
CaMOOPTaHU3AIHH;
MpUBJICUYCHHE
BHMMaHHS
oOyJarormuxcs K

LIEHHOCTHOMY aCIIEeKTY
HM3yYaeMBIX Ha ypOKax
SIBJICHUH,
OpTaHu3aIHs ux
paboThI ¢ oTyyaeMoin
Ha YPOKE COIHAIBHO
3HAUYUMOI
nHpopmanuei;
BKIIIOYCHHE B YPOK
WUTPOBBIX TIPOIEAYpP C
LeNBI0  TIOACPKAHUS
MOTHBAITIH
oOyJarormuxcs K
MOJIyYEHUI0  3HAHUH,
HaJIA)KUBAHUIO
MO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILIEHUH B Kj1acce




JIOTUYECKYIO LETI0YKY
paccy>KIeHHUil.
MojaenupoBaTh XOJ1
peuieHus 3aJ1a9n c
MOMOIIBIO pucyHKa,
CXEMbI, TaOJIUIIBI.
I[IpuBoauTH, pa3Géuparth,
OIleHUBATh pa3nuyuHbIe

peIICHUS, 3allUCHU peIHeHI/Iﬁ
TEKCTOBBIX 3aaa4.
KpnTuquKu Oll€eHUBAThb

TOJIyYCHHBIH pe3yabTar,
OCYyILILeCTBJIATH
CaMOKOHTPOJIb, MpOBEPSIT
OTBET Ha  COOTBETCTBHUE
YCJIOBHIO, HAaXO0AUTh
OIIOKU.

Pemarnb 3a1a9u c

moMouip0 mepedopa Bcex
BO3MOKHBIXBapPHAHTOB.
3HAKOMHUTBHCS € MCTOpHeit
pa3BUTHS apU(PMETHUKHI

Harasanas

reoMeTpus.

JIuHum Ha
niaockoctu (12

)

Touka, npsimasi,
OTpE30K, JIyd.
Jlomanas.
HN3mepenne naiauHbI
OTpe3Ka,
MeTpUYeCcKUue
€IMHUIIBI
U3MEpeHUsl IJIUHBI.
OKpYy>KHOCTBU KpYT.
IlpakTuueckas
padoTta

«IToctpoenue y3opa
U3 OKPY>KHOCTEM».
Yroan. IIpsimoii,
OCTpBIH, TyHnou mu
Pa3BEPHYTHIIL yIIIbL.
HN3mepenue yrios.
ITpakTnyeckas pabota
«IToctpoenue yrioB»

Pacno3naBarthb Ha
gepTexax, pHUCYHKax,
ONHCHIBATH, HUCTIONB3YS
TEPMHUHOJIOTHIO, "
H300paxkaTh C IIOMOIIBIO
4epTEKHBIX

HHCTPYMEHTOB!: TOUKY,
OpsIMyIO0,  OTpPE30K, Iy,
yroi, JIOMaHy1o0,
OKPYHOCTb.
Pacno3naBaTb, NPHBOAMTH
npHuMepbI 00BEKTOB

pealbHOrO0 MHpa, MMEIOIINX
(opmy wu3ydeHHBIX UTYD,
OLleHUBATh WX JIMHEITHBIE
pa3Mepsl.

Hcnoab3oBaTh JIMHENKY U
TPAaHCTIOPTHP KaK
HHCTPYMEHTHI JJIs
TOCTPOCHHUS U U3MEPEHHUSI:
U3MepsATh UINHY OTpe3Ka,
BEIUYNHY yTJIa; CTPOUTH
OTPE30K 3aJJaHHOM JUTUHBI,
YTOJI, 3aJaHHOI BEITNIHHEI;
OTKJIAABIBATH IIUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH
OKPY>XHOCTB 3aJJaHHOTO
panuyca.U300pakaTh
KOH(UTYpaIu
reoMeTpudecKkux ¢uryp us
OTPE3KOB, OKPYKHOCTEH,
UX 4YacTed Ha
HEJIMHOBAHHOMM KJI€TYaTOM
Oymare; mpeajaraTth,
OMMCHIBATH M 00CYKAATH
CIOCOOBI, AJITOPUTMBbI

TMOCTPOCHUSI.
Pacno3naBarhb "
u300paxaTnb Ha

HEJIMHOBAHHON M KJIETYATOM
Oymare mnpsMOM, OCTpPBIH,
TyHoM, pa3BEPHYTHIN yIIIbL;
CPaBHMBATL YIJIbI.
BpluucasaTs

OTPE3KOB, JIOMAaHBIX.
IloHnMaTh U MCHOJIB30BAThH

TUTAHBI

npu pemeHnn 3anaq
3aBUCUMOCTH MEXTY
eANHUIIAMHU METPUUYECKOM
CUCTEMBI Mep;

DneKTpoHHAas
¢dopma yueOHUKa,
OoubmoTeKa
POII.

Ennnas
KOJUICKLIUSI
IU(PPOBBIX
00pa3oBaTeIbHBIX
pecypcos (school-
collection.edu.ru)

[ToGyxnenue
00yJaroIuXCs
co0yrolaTh Ha YpOKe
OOILEeTIPUHSATEIC
HOPMBI ~ TOBEICHHS,
npaBmwia OOIICHUS CO
CTapIIUMHU u
CBEPCTHUKAMH,
NPUHOUIBL  y4eOHON
JUCIUTIINHBI u
CaMOOpTaHU3aINY;
TpHBJICUCHUEC
BHUMAaHUA
obydaromuxcs K

[CHHOCTHOMY aCIIeKTY
HM3yYaeMBbIX Ha ypOKax
SIBIICHUH,
OpTaHU3AIHS ux
paboTHI ¢ moy4aeMoin
Ha YpPOKE COIHMAIBHO
3HAUYUMOI
uHpopmanueii;
NPUMEHEHHE Ha YPOKe
MHTEPAKTHBHBIX (HOpM
paboTh c
0o0y4arnuMucs:
HHTEJUICKTYaIbHBIX
WTP, CTUMYJTHPYIOLIHX
MO3HABATEIBHYIO
MOTHBAITUIO
oOyJaromuxcs,
BKIIIOYCHHE B YPOK
UTPOBBIX MPOIEIYP C
HENbI0  TTOAEPKaHUS
MOTHBAIHH
00yJaromuxcs K
MOJIYYEHUI0  3HAHUH,
HaJTAXKUBAHUIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHHUH B KJIacCe.




SHAKOMUTbLCH C HEC

METPUUCCKUMU cucTeMaMu
Mep; BbIpaXaTh JUIMHY B
Ppa3IMIHbIX CaAUHHUIax
usmepenusi. HMcecaenoBathb
¢uryper n koHUTypanuw,
HUCIIOJIB3YS udpoBbIC
pecypcesl
OO0bIKHOBEH HApoOs. MoxenpoBaThb B OnexTpoHHas IIpuBneuenue
HbIepoou IIpaBunbHbIC u rpaduIecKo, IpeaMeTHON ¢opma ydeOHHKA, | BHUMAHHUS
(48 ) HeTpaBWJIHLHBIC dopme, c MOMOILBIO OHOTHOTEKA 06yJaromuxcs K
npobu. OCHOBHOE | KOMIBIOTEpA MOHATHS M | P[], HEHHOCTHOMY aCTIEKTY
CBOI‘/’ICTBO ,Z[p06I/I. CBOHCTBA, C]iﬂ?)aHHI)Ie C I/I3y"laeMbIX Ha ypOKaX
CpaBHenue OOBIKHOBEHHON APOOBIO. Eaunas SBCHM
NpOBe. YuraTth W 3aNUCHIBATH, oMok ’
CpaBHHBATH s OpraHu3aIus ux
Croxenue H OOBIKHOBEHHBIC npobu, IUPPOBBIX paboTHI ¢ moy4aeMon
BREMHTAHUC npeaaaraTb, 000CHOBLIBATH 00pa3soBaTebHEIX | HA YPOKE COIMAIBHO
OOBIKHOBEHHBIX u  obeywaare  cnocodbl | pecypeos (school- | 3Haummoii
ApoGeii. yNOPANOUMBAHUS APOOCH. collection.edu.ru) | uapopmanmeii;
Cumemannas Wsoopaats, NPUMEHEHHUE Ha YPOKE
ApOGH. OOBIKHOBEHHEIE I[pO6I:I p Yp
V MHOKCHHEC " TOYKAMH Ha KOOPTHHATHOM MHTCPAKTUBHBIX (OpM
IIPpsAMOU; HCII0Jb30BATh pa6OTBI C
HgﬂeHHe KOOPAHHATHYO IpsAMYIO 00yJaroIUMHUCS:
© "I(;‘Hf’_ BEHHBIX JUISL CPABHEHHUS IPOGEH. HHTEIUIEKTYAIBHBIX
Apooen; DopMyJIUPOBATH, UTp, CTHMYJIHPYOLIHX
B3aI/IMOO6paTHbIe 3alluCbiIBaTh C nmoMombr
Ipoow. OyKB OCHOBHOE CBOMHCTBO TTO3HABATCIILHYIO
Pemrenne OOBIKHOBEHHOM Ipoou; MOTHBAIINIO
TEKCTOBBIX 3a/1ad, MCHOJIL30BATL  OCHOBHOC 00yYarOIIUXCS;
ComepIKaTIIX zzzgzz‘;m ﬂp§§g6eﬁ ztn; BKIIOYCHHE B  YPOK
npobu. OcHOBHBIC - — apobu < WUI'POBBIX IPOLEAYp C
3a/a4u Ha APOOH. HOBOMY 3HAMEHATEIIIO. HCIIBIO - TOCpIKARKA
IIpumeneHne OyKB | [IpexcraBasTsb MOTHBallN1
JJIsT 3alUCH CMEIIaHHYIO APOOL B BHJIE 00yJaromHXCs K
MaTeMaTHU4YECKUX HeraBI/IHBHOﬁ " BBIACITATH HOHyLIGHI/HO 3HaHHﬁ,
BLIpa)KeHI/Iﬁ " TEITYO ‘IaCTI: qucJia u3 HaJIa) KUBAHUIO
npeuIoKeHmi gi?ﬁ:;:;;:on Apo6wH. MO3UTUBHBIX
N MEXIIMIHOCTHBIX
apupmeTnuyeckue aeiicTBUs . .
¢ OOBIKHOBEHHBIMH APOOSIMH; OTHOIICHMH B KJIACCE,
NpHUMEHSATH cBoiicTBa HHUIUAPOBAHHUE H
apudmernueckux aeicTBHit NoAACpIKKa
JUIst panroHaIU3aINH HCCIIEN0BATENbCKOM
BBIYHCIICHUH. NeATETLHOCTH
BbINOHATE NPUKHAKY H 00ydaromuxcs
OLIEHKY pesynbrarta
BI)I‘IPICHCHPIP‘I; npeajaratb u
NPUMEHATH NnpUuémMbl

NMPOBEPKH BHIYUCICHUHN.
IlpoBoauTh HcCcCIEI0BAHUS
CBOHMCTB npoOeii, ommpasich

Ha 9HCIIOBEIE
3KCIIEPUMEHTBl (B TOM
qucIe c ITOMOIIBIO
KOMOBIOTEPA).

Pacno3zHaBaTrb HCTHUHHBIE
Y JIO)KHBIC BBICKA3bIBAHHUS O
JIPO0sIX, NMPHBOINTH
NMpUMepPbI "
KOHTPIPHUMEPEI,  CTPOHUTH
BBICKA3bIBAHUS u

OTpHUIIaHUs BbICKA3 BIBAaHHM.

Pematn TEKCTOBBIE
3aJa4u, coJieprkanime
ApoOHbIC NaHHbIS, U 3aJa4u
Ha  HAXOXJACHHE  4YacCTH
IIEJIOTO W IEeJOro II0 €ro
JacTu; BBISIBJIAITH uX
CXO0JACTBA W  pa3jiuyusl.
MoaeaupoBarb XOJ1




pelieHus
HOMOLLBIO
CXEMBbI, TaOJIHIIBI.

IIpuBoaUTS, pa3oupars,
OLICHUBATH pa3Iu4YHbIC
pelieHus, 3anucu peleHun
TEKCTOBBIX 3aJad.

3aga4u c
pucyHKa,

Kpuruueckn  ouneHuBaTh
TIOJTyYeHHBII pe3ynbTar,
OCYIIECTBIISITh
CaMOKOHTpPOJIb, IPOBEPsis
OTBET Ha COOTBETCTBHUE
YCIIOBHIO, HAXO0AUTh
OIITHOKH.

3HAKOMHUTBCH € UCTOPHUEH
pa3BUTHSA apu(PMETHKHU

Harasaanasa
reoMerpus.
MHOroyroJibHUK
u(10 1)

MHOTOyroJIbHUKH.
YeTpIpEXYTroJbHUK,
OpPsIMOYTOJBHHUK,
KBaapar.
IlpakTnueckas
paboTta
«IlocTpoenue
OpsIMOYTOJIBHUKA C
3aJaHHBIMU
CTOpOHAMH Ha
HEJIMHOBAHHOM
Oymare».
TpeyroabHukK.
ITlnomane u
nepuMeTp
OPsIMOYTOJIBHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPsIMOYTOJIBHUKOB,
€IVHUIEI U3MEPSHHUS
ruroanu. [lepumerp
MHOTO-YTOJIbHUKA

OnuceiBaTh, HCHOJIB3YH
TePMHHOJIOTHIO,
u300paxkaTh C MOMOIIBIO

4epTEXKHBIX HHCTPYMEHTOB
U OT PYKH, MOJEIHPOBATH

u3 Oymaru
MHOI'OYT'OJIbHUKH.
IlpuBoaurth npUuMepbI

00BEKTOB pEAJLHOT0 MHpa,

UMEIOIIUX bopmy
MHOTOYTOJIbHHUKA,
MPSIMOYTOJIbHUKA,
KBajpara, TpEYroJibHUKA,
OLIEHUBATh UX JHWHCHHbBIC
pa3Mepsl. BBIYHCIAATH:
HNepUMETp  TPEYroOJIbHUKA,
OpsSIMOYTOJIbHHKA,
MHOTOYTOJIBHUKA;
TUTONIA b
IPSIMOYTOJIBHUKA,
KBaJpara.

HN3o06paxkarhb
OCTPOYTOJBHEIE,
OpPSIMOYTOJIbHBIE Hu
TYIOYTOJbHBIC
TPEYTONBHUKH.

CtpouTth Ha
HEJIMHOBaHHOM u
KJIeTYaToOW Oymare KBaJapat
u MPSIMOYTOJILHUK c
3aJIaHHBIMU JIMHAMA
CTOPOH. HUccaenoBarhb
CBOIiCTBA MPSIMOYTOJIbHUKA,
KBaJpara nyTéM
IKCIEPUMEHTA,
HaOJIIOICHUSI, U3MEPCHUSI,
MOJICITUPOBAHMUSI;
CpaBHUBAThH CBOWCTBA
KBaJpara u
HpﬂMOyFOJ’[bHI/IKa.
KoncrpyupoBats
MaTeMaTH4YecKue
NpeIJIoKEeHHsI C TOMOIIBIO
CBSI30K «HEKOTOPBII»,
«ITFO00M. Pacno3naBaTthb
HCTHHHbBIC 173 JIOXKHBIC
BBICKa3bIBaHUS o
MHOT'OYTOJIbHUKAX,
NPUBOAUTH TPUMEPBI H
KOHTPIPUMEPHIL.

HccaenoBaTh 3aBUCMMOCTH
TUTIOIIA U KBaJipara oT
JUTHHBI €T0 CTOPOHBI.
HUcnoan3oBaTh  CBOlCTBa
KBaJpaTHOU CETKH TS
TMOCTPOCHUS uryp;
pa3ouBaTh

OnexTpoHHas
¢dopma yueOHUKa,
O6ubmoTeka
POILIL.

Ennnas
KOJUIEKIHS
TUPPOBBIX
00pa3oBaTeIbHBIX
pecypcos (school-
collection.edu.ru)

[IpuBneyeHUEe BHUMAHUS
00yJaronuxcst K
LEHHOCTHOMY  acHeKTy
H3y4YaeMbIX Ha YypOKax
SIBJIGHUH, OpraHu3anus
ux pabotst c
MoJly4aeMOW Ha YpOKe
COLIMAIBHO 3HAYUMOU
vHpOpMaIHei;
JIEMOHCTpAIHs
00yJaronmMcs
MIPUMEPOB
OTBETCTBEHHOTO,
TPaXJaHCKOTO
TIOBEJICHUS, TPOSBICHUS
YeNI0BEKOIOOUS u
Io0pocepaeyHOCTH
yepes moaoop
COOTBETCTBYIOIINX 3a1a4
JUISL pELIICHMS;
BKIIOYEHHE B  YPOK
WTPOBBIX TMPOLENyp C
LIENBIO TTOACPIKAHHS
MOTHBAIIUU
00yJaronuImxcst K
MOy YEHUIO 3HAHUH,
HaJIa)KHBaHUIO
MO3UTUBHBIX
MEKJITMIHOCTHBIX
OTHOIIIEHHUH B KJIacce;
WHUIUPOBAHNE "
ToJIIEPIKKA
HCCIIE0BATENbCKON
JeSTebHOCTH
00yJaroIIXCst




IpsAMOYTOJIbHUK Ha

KBaJpaThbl, TPCYrOJIbHUKH;
cocTaBJIsATL GUTYPBI U3
KBaJpaToB u
MPSIMOYT'OJIbHUKOB u
HAXOJHMTh MX IUIOLIAJb,
pazobuBaTth (GUrYypHl Ha
OPSIMOYTOIbHUKH u

KBaApaThl U HAXOOUTH UX
IUIONIAb.

Beipaxartsb BEJIMYMHY
IIomagl B Pa3IHYHBIX
eIMHUIIAX U3MEpPEHUs

METPUUYECKON CUCTEMBI MEp,
MOHUMATH M MCNOJIb30BATH
3aBHCHMOCTH MEXIy
METPUYECKUMU EAUHHUIIAMU
U3MEPEHUS TUIOLIAIH.
3HAKOMUTBCS € IPUMepaMu
NMpUMeHEeHUs IUIOMaTu U
MEepUMETpa B MPAKTUUCCKUX
cutyauusx. Pemarb 3agaum
U3 peaJIbHOM KU3HHU,
npeniaraTb 1 06CyK1aTh
pa3-Ju4YHbIe CIOCOOBI
peuleHus 3ajad

JlecATHYHBI
eapoou
(38 u)

JecsitTnuHasi 3amnuch
npob6eii. CpaBHeHHE
JIECSITUYHBIX
Ipobeit.

JeticTBust c
JIECATUIHBIMH
IpOOAMH.
OkpyriieHue
JIECATUIHBIX
Ipobeit.

Pemenne TekcTOBBIX
3aj1a4, COJIEePKAIINX
npo6u. OCHOBHEBIC
3aJa4d Ha IpooH

IlpencraBasaTh
JECSITUIHYIO IpoOh B BHUIE
OOBIKHOBEHHOH, 4YUTATh H
3alMChIBATh, CPABHUBATH
JNECATUYHBIE npobwu,
npeAIaraTb, 000CHOBBIBATH
U 00CyKIaTb  CHOCOOBI
YIIOPSIAOYUBAHHUS
JECSITUIHBIX TPOOeH.
HN3o00pakaTs aecATUYHBIC
npoou TOYKAMH Ha
KOOpPJAMHATHOM HNpsIMOML.
BeIABAsATE cXoACTBA M
pazanunst MPaBUII
apu(METHYCCKUX JACHUCTBUN
C HaTypaJIbHBIMH YHCJIAMU
U JIECSATUYHBIMHU JpPOOSMH,
OOBSICHITH NX. BBINOJIHATH
apudmernyeckue AeHCTBUS
C JICCSITUYHBIMU JIPOOSIMH;
BBINMOJIHATL TPUKHAKY H

OLIEHKY pe3ynbTaTa
BBIYHUCIICHUHN.

IIpuMeHsATH cBolicTBa
apu(pMEeTHICCKUX JACHCTBHIA
ISt paLuoHaIu3auu
BBIUMCJICHUH.

IIpumeHaTh NPaBUJI0
OKpYIJIeHUs JIECSITHYHBIX
Ipobeii. IIpoBoanTH
HCCIIeJ0BAHUS CBOMCTB
JIECSITUIHBIX npobeit,
OoInupasiCb Ha YHUCJIOBBIC

JKCIIEPUMEHTBI (B TOM
qucie C IOMOIIIBLIO
KOMITbIOTEPA), BBIIBHIATH
TUNOTEe3bl U TPUBOJHUTH UX
000OCHOBaAHUSL.

Pacmo3HaBaThb MCTHUHHBIE
M JIOXKHBIE BBICKA3BIBAHUS O

IpO0sIX, NPpUBOINTH
npuMepbI u
KOHTPIIPUMEPHIL, CTPOUTH
BbICKA3LIBAHU S u

OTpULIAHUS BBICKA3bIBAHUM.
Pemarn TEKCTOBBIE
3aJa4u, coJieprKaIiue

DneKTpoHHAas
¢dbopma yueOHHKA,
oubnmoreka
POIIL.

Ennnas
KOJUTEKI[HSI
TU(PPOBBIX
00pa30BaTEeIbHBIX
pecypcos (school-
collection.edu.ru)

IIpumenenue Ha ypoke
WHTEPAKTUBHBIX  (HOpM
paboter c
00yJarOIIMMHUCS:
HHTEJUICKTYaJbHBIX HID,
CTUMYJTUPYIOIINX
MTO3HABATEIILHYIO
MOTHBAIHIO
00yJarommxcs;
BKIIOYEHHE B  YPOK
WTPOBBIX MPOLERYp C
LeITBIO TIOJI/IePKaHUS
MOTHBAIIUH
00yJaroIIXCst K
MOy YEHUIO 3HAHUH,
HaJIa)KHBaHUIO
TTO3UTHBHBIX
MEKJIMIHOCTHBIX
OTHOIIEHHH B KJIacce;
MHHIANPOBAHNE "
HOAJepIKKA
HCCIIe/I0BATENbCKON
JeSTebHOCTH
00yJaroIIUXCS.




IIpO6HI>Ie JaHHBbIC, W Ha
HaXO0XXIACHHUC YaCTHU LCJI0Tr0
Hu 1ICJoro mo €ro 4actTu,
BBIABJATH HX CX0JACTBA U

pa3jiu4us.
MopaenupoBarthb X0/
pelieHus 3a1a4u c
MOMOILBIO PUCYHKA, CXEMBI,
TaOIINIIEL. IIpuBoauUTS,
pa3oupars, OLeHUBATH
pa3iaudHbIe pelieHus,
3anmcu pemeHui
TEKCTOBBIX 3a/Jad.
OnepupoBath JIpOOHBIMH
qHUCIaMHA B peabHBIX
JKM3HCHHBIX CUTYaIUsIX.
Kpuruueckn  ouneHuBaTh
TOJIyYCHHBIH pe3yabrar,
OCYILIECTBJIATH
CaMOKOHTpPOJIb, IPOBEPsis
OTBET Ha COOTBETCTBHUE
YCJIOBHIO, HaXoJUTh
OIITMOKH.

3HAKOMUTBCH € UCTOpHeEN
pa3BUTHs apUPMETHKH

Harasaanasa
reomerpus. Teaa

U GuUrypoiB
npocrpancrse (9

1)

MHOrorpaHHUKH.
Wzo0paxenue
MHOTOTpaHHHUKOB.
Monenun
MIPOCTPAHCTBEHHBIX
Tell.
IIpssmoyTonbHBIN
napajuiejienunen,
KyO. PazBépTiu
KyOa "
napajuienenuIesia.

ITpakTHueckas
padora «Pa3BépTka
KyOay.

O6BEM KyOa,
MPSIMOYTOJIBHOTO
napaJuiesienuIesa

Pacno3naBath Ha yepTexax,
PHCYHKaX, B OKpY:KaolleMm

MHupe MPSIMOYTOJIBHBII
napasuleeIune]I, KyO,
MHOTOT'PaHHHKH,
ONUCHIBATD, HCIOJIb3YS
TEPMHHOJIOTHIO,
OLICHUBATH JINHEHHBIE
pa3Mepsl.

IIpuBoauTs NpUMepbI
00BEKTOB pEaJILHOTO MHpa,
HMEIOIIUX bopmy
MHOI'OIpaHHHUKA,
MPSIMOYTOJILHOT'O
napajJrenenunena, Kyoa.
HN3o0paxkaTts KyO Ha
KJIeTYaTou Oymare.
Hccaenosars cBoiicTBa
KyoOa, IPSIMOYTOJIBHOTO
rapasuiesienuiesa,
MHOTOTPaHHHUKOB,
HUCTIONB3YST MOJCIIH.
Pacno3naBarb u
n300paxaTh pa3BEpPTKHU
Kyba ® napajsesenure/a.
MopaenupoBate Ky0 U
napajuiesenunes u3 oymaru
U IpOYMX  MaTepHajoB,
00BSICHATH crnocod
MOJICTTUPOBAHUSI.

Haxoxuts HU3MEpeHHsI,
BBIYHCJIATH IJI0IIAb
MOBEPXHOCTH; O0BEM KyOa,
MPSIMOYTOJIBHOT'O
rapasuieJenunea;

HCCJIE0BATh 3aBHCHMOCTH
06béMma Kyba OT JUIMHBI €ro
pebpa, BBIIBUTAThH u
000CHOBBIBATH I'MIIOTE3Y.

HabaonaTe M NPOBOAMTH
aAHaAJIOrum Memﬂy INOHATUAMU

TUIOIIA N u 00BéMa,
nepuMeTrpa U IUIOLIAIU
[IOBEPXHOCTH.

Pacno3HaBaTh HCTHHHBIC
M JIOXKHBIC BBICKA3bIBAHUS O
MHOT'OTpaHHHKAX,

NPpUBOANTH TMNPHMEPbI H
KOHTPIIPUMEPHI, CTPOUTH

OneKTpOHHAas
¢dopma ydeOHHKa,
oubnmoreka
POIIL.

Ennnas
KOJUTEKIHSI
IUPPOBBIX
00pa30BaTEeIbHBIX
pecypcos (school-
collection.edu.ru)

HpI/IBJ'Ie'-IeHI/Ie BHUMAaHUA

00yJaroumxcst K
LIEHHOCTHOMY  aCHEKTy
H3ydaeMbIX Ha YpOKax
SIBJIGHUH, OpraHu3anus
Hux paboThI c
nmojyJaeMoil Ha ypoke
COLMANIbHO  3HAYUMOM
nHpopmaruei;
JEeMOHCTpAIHs
oOyJarommcst
TIPUMEPOB
OTBETCTBEHHOTO,
TPaXKIAHCKOTO
TIOBEJICHUsI, TPOSIBICHUS
YeJI0BEKOIIO0HS u
JI00pOCepICUHOCTH
yepe3 moaoop

COOTBETCTBYIOIINX 3a1a4
JUTSL PELIICHMS;
MpUMEHEeHHe Ha YpOKe
HUHTEPAKTUBHBIX  (OPM
paboThI c
00yJarOIIMMHUCS:
MHTEJUIEKTYaIbHBIX WID,
CTUMYITUPYIOIIUX
MMO3HABATEIIBHYIO
MOTHBALHIO
00yJaronmXxcs;
WHUIHUHUPOBAHUEC u
HOJIePIKKA
Hccre0BaTeIbCKOM
JeATEIILHOCTH
o0ydJaroumxcs




BbICKa3bIBAHUSA 31
OTPHULIAHUSI BBICKA3bIBAaHUM.
Pemiath 3aja4ym U3 peanbHOU
JKU3HU

IloBTOpCHUE H IToBTOpenue Beruncasare 3HAYCHUSL OnexTpoHHas
Oﬁoﬁmel{l/le(lo OCHOBHBIX IOHATHH BBIDAXKCHUN, COIEPKAIIUX (bOpMa yqe6HHKa,
1) U METOIOB Kypca 5 HaTypaJbHBIC qHcIa, OUGIHOTEKA
Kjacca, oOoQuenune OOBIKHOBEHHEIE " POIL
3HAaHUU JECSITUUHBIE npobwu, :
BBITNIOJTHATH Enunas
npeoOpa3oBaHUs YUCEN. KOJIIEKIUS
Bbi6uparts cnoco6 r(poBBIX
CPABHCHMS 4ucel, 00pa3oBaTeBHBIX
BBLIMHCIICHUH, TNPUMEHSATEH pecypcos (school-
CBOWCTBA apu(METHICCKUX | ¢olaction.edu.ru)
nercTBuit e
panroHaIN3auN
BBIYUCIICHUH.
OcyumecTBJIATH
CaMOKOHTPOJIb
BBIMIOJIHSIEMBIX JOEUCTBUH U
CaMOIIPOBEPKY pe3yibTaTa
BBIYUCJICHUM.
Pemarn 3aJa4M u3
peanbHOMN JKU3HHU,
NPHUMEHSTH
MaTeMaTH4ecKue 3HAHUA
UL penieHus 3ajad  H3
IPyTHX Y4eOHBIX
MPEIMETOB.
Pemiates 3ajauyum  pasHbIMHU
crnocodamm, CPAaBHHUBAThH
Croco0bl pEIICHHuS 3aJadd,
BbIOMPATh PpPalOHAIbHBINI
€1ocod
6 kaacc (170 yacoB, 5 4yacoB B He/1eJII0)
Ha3panmue
pasaena OCHOBHOE OcHoBHBIC BH/BI IexTponHbIE Bocnurarenbuble
(TembI) AeITeJIbHOCTH 3agauu
cojepikaHue pecypcsl
Kypca (4muciao o0yyarommxcst
4acoB)
HartypanbHbl Apudmeruueckue BuINOJIHATHL DneKTpoHHAas YcTaHoBiaeHne
e ymucJia nercTBUs c apudgMeTHYecKkue JelicTBHA dopma yueGHHKa, | AOBEPHTENbHBIX
(30 a) MHOTO3HAYHBIMH c MHOT'03HAYHBIMH e S OTHOIICHUEL c
HATypaJIbHBIMH HaTypaJbHBIMU YHCIIaMH, POIII 006 yHarOIIMHCS,
yuciaaMu. Yucnossle HaxoauTh SHAYCHUH ) CIIOCOOCTBYIOMINX
BBIPAYKEHHUS, YHCJIOBBIX BBIP@KEHHI CO Enunas [I03UTHBHOMY
HOPSIIOK  ICHCTBHIA, ckoOkamMu u 0Oe3 CKoOOK; KOJIJIEKIUS BOCTIPHSATHIO
HCITOIb30BAHUE BBLIMHCIATH 3HAYeHHs U(POBBIX 06ydaomIMHUCS
CKOGOK. BBIDDKCHIH, - COMCPAMALILIX 00pa3oBaTeNbHBIX | tpeGoBaHHA M mPOCHD
Oxpyrienne CTCTICHH. Boumo.mss pecypcoB (school- | yunrens, npusneueHuo
HaTypasbHBIX UPHKMAKY M OUCHKY collection.edu.ru) | nx BHUMaHH K
YHCelL. 3HAYCHHUHN YHCIIOBBIX .
Jlenurenu H BBIPKCHHH, NMPHMEHATh obeysaeMoli Ha ypoke
. npHEMBI NPOBEPKHU uHpopmarmH,
KpaTHBIE qucna;
HAUGOJIBIIMI OOMIMit pe3ynbrata. Hcmoab3oBaTh aKTHBU3AINN ux
HeTuTeND " npu BhIUHCICHAIX TI03HABATEIbHOMN
HauMEHbIIIee EePEMECTUTEIILHOE u ACATCIbHOCTH;
ob1ee KpaTHOe. COYETATEIIbHOE CBOMCTBa H06y>KlleHHe
Pasoxenue guciia CIIO)KEHUsST ¥ yMHOXEHHS, o0yuarommxcs
Ha MpOCTHIE pacipesieuTen-Hoe co00aTh Ha  ypoke
MHOKHTEJIH. CBOMCTBO YMHOXKCHHSI OOIICTIPHHATEIE  HOPMBI
I[CJII/IMOCTI) CYMMBI OTchl/ITeHbHO CJIOXXCHUA, TIOBEJICHUS, IpaBuia
. S v— CBOHCTBA aprudMeTHIecKux OOIIEHNsT CO CTAPUIMMH
Jlenenne c JEUCTBUM. Hccaenosarn u CBEPCTHHKAMH,
OCTATKOM. YUCJIOBbIE 3aKOHOMEPHOCTH, IPUHIHIIBL yuebHoit
Penienne TeKCTOBBIX MpOBOHTD HHCIIOBLIC JUCHHUIUIMHBI U




3aga4

3KCIIEPUMEHTHI, BBIIBUIaTh
" 000CHOBBIBATH
THIOTE3bI.

PopmyIMpPOBaATH
ompenejgeHusl JCIUTENST H
KpaTHOTO, HauOOIBIIIETO
o01ero ACJIUTENs u
HAWMEHBIIIETO ob1rero
KpaTHOTO, OPOCTOrO0 |
COCTaBHOTO YHCEeIT;
HMCITOJIb30BaTh 3TH ITOHSITHS
OpU pPeUICHUM 3aaad.
IIpuMeHATH  AJTrOPUTMBI
BBIYHUCJICHUSI HauOOJIBIIErO
o01ero ACJIUTENs u
HaWMEHBIIICTO o011ero
KpaTHOTO  JBYX  4YHCEJ,
aITOPUTM pasnoxxeHus
qucia Ha MPOCTHIC
MHOKHUTEJTH.

HccaenoBars ycioBus
nenumocTd Ha 4 u 6.
HUccaenoBathb, 00CyXKIaTh,
(popmyauposats u
000CHOBBIBATH BBIBO/I O
4ETHOCTH CYMMBI,
MPOU3BEIICHUS: TBYXYETHBIX
quces, ABYX HEUETHBIX
quclie, 46THOTO U

HEUYETHOTO YHMCEIl.
HccaenoBaTth CBOMCTBA
JICJIUMOCTH CYMMBI U
MPOU3BEIICHUS YHCEIT.
IlpuBoauThH npuMepbI
qucelt C 3aJaHHBIMH
CBOIMCTBaMH, pacro3HaABATh
BEPHbIE " HeBepHbIe
YTBEPXKICHUS O CBOMCTBax
qucel, onpoBepraTb
HEBEPHbBIC YTBEPKJICHUS C
TMOMONIBI0 KOHTPIIPUMEPOB.
Koncrpyuponarth
MaTeMaTH4YecKHe MpeaIoKeHust
C MO-MOIIBIO CBSI3OK «H»,
CHJTHY, «ECIH..., TO...».
Pemarnb TEKCTOBBIC
3aa4H, BKJTIOYAFOIIHE
TTOHSITHS JETUMOCTH,
apupMEeTHIECCKUM

CIrocoboOM,  HCIOJIL30BaTh
nepebop BCEX BO3MOXKHBIX
BapUaHTOB.
MonaeaupoBarthb
penieHust
ITOMOIIBIO
CXEMBI, TAOJIUIIBI.
IlpuBoaurs, pa3ouparn,
OlIEHUBATH pasnudHbIC
peuieHus, 3aIiCH peIIeHUH
TEKCTOBBIX 3a7ad4.
Kpurnueckn  ouneHuBaTh
TOJTYYCHHBIN pe3ynbTar,
HaXOJIHUTh OIINOKH,
OCYHIECTBIISITh
CaMOKOHTPOJIb, IPOBEPSIS
OTBECT Ha COOTBETCTBHEC
YCJIOBHUIO

X0/
3a1a4u c
pucyHKa,

CaMOOPraHU3aIHH;
NPUBJIEYEHNE BHUMAHUSI
00yJaroumxcst K
LIEHHOCTHOMY  aCIIEKTy
HM3y4aeMbIX Ha ypOKax
SIBIICHUI, ~OpraHHU3aIus
X paboTHI c
rmoiayJaeMoil Ha ypoke
COLIMAIBHO 3HAYUMOM
nHpopmarueii;
BKIIIOYEHHE B  YpPOK
WIPOBBIX MpOLEAYp C
LeITBIO IO IICPKAHHS
MOTHUBAIIAU
00yJaroIuxcst K
TOIY4YEHUIO 3HAHUH,
HaJIa)KMBaHHIO
TIO3UTHUBHBIX
MEXITMYHOCTHBIX
OTHOILIEHUH B KJlacce

Harasanas

reoMeTpusl.

Ipsimbie Ha
niaockoctu (7 4)

[epnieHMUKyIIpHBIE
npsiMbie. [lapaniensHbie
MpsIMBIE.

Paccrostane Mexay
JIByMsI TOYKaMH, OT TOYKH
J10 IPSIMOM, UTMHA YTH

PacniozHaBath Ha depTexax,
PHUCYHKaX cIy4ad B3aHMHOTO
PACIIONIOXKEHHUS IBYX MPSIMBIX.
H3o0paxath ¢ MOMOIIBIO
4epTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM M KJIETYATOM

DneKTpoHHAas
¢dbopma ydeOHHKA,
OoubIHoTEKA
POIII.

Ennnas

[ToOyxnenne

00yJarouuxcst
co0iroare  Ha
OOIIENPUHSTEIE  HOPMBI
MOBEICHUS, npaBmiIa
OOIIEHHS CO CTapUIMMHU

ypoke




Ha KBaJpaTHOM CETKeE.
[Ipumeps! npsAMBIX B
MIPOCTPAHCTBE

Oymare 1Be mepeceKaronecs
MIpsIMBIE, JIBE MapasieIbHbIE
MIPSIMBIE, CTPOUTD TPSIMYIO,
MEPIIEHIUKYIISIPHYIO JTaHHOM.
[IpuBoauTh NpUMEpPHI
napajyieIbHOCTU U
NepHEHIUKYIIPHOCTU NPSMBIX B
MIPOCTPAHCTBE.

PacnoznaBats B
MHOTOYTOJTbHUKAX
TIEPIIEHIUKYIIPHBIE U
napajuieNIbHbIe CTOPOHBL.
W300pakaTh MHOTOYTOJIEHUKH C
napajjieIbHbIMY,
NepHIEHIUKYIIPHBIMU
CTOPOHAMHU.

HaxoauTsb paccTostHuE MEXITY
IBYMs TOUKaMH, OT TO KU JI0
MPSIMOM, IJIMHY ITyTH Ha
KBa/IPaTHOH CETKE, B TOM UHCIIE
HCTIONB3YSI U(POBBIE PECYpPChH

KOJUIEKIHS
r(POBBIX

00pa3oBaTENBHBIX
pecypcos (school-
collection.edu.ru)

u CBEPCTHHUKAMU,
MPUHIIMIIBI yueOHoH
JHCIUTUTHHBI u
CaMOOpTaHM3alNH;

MIPUBJICYCHUE BHUMAHHS
00yJaronuxcst K
LEHHOCTHOMY  acHeKTy
H3ydaeMbIX Ha YpOKax
SIBIICHUM,  OpraHu3alus
Hux padotst c
MOJIy4aeMOW Ha YpOKe

COLMANBbHO  3HAYUMOH
nHpopMarmei;
NpUMEHEeHHe Ha YpOKe
HHTEPAaKTUBHBIX  (HOpM
paboTsI c
00yJaroIIMMHUCS:
HHTEJUIEKTYaIbHBIX WP,
CTUMYJIUPYIOLINX
[I03HABATEIbHYIO
MOTHBALHIO
00yJaroNINXCS;

BKJIIOYEHHE B  YpPOK
WUIPOBBIX MpOLENyp ¢C
LETBIO NoJAepKaHus
MOTHBAINU
00yJaronumxcst K
TIOJIyYEHUIO 3HaHUH,
HaJIaXXMBAHUIO
TTO3UTHBHBIX
MEXIMYHOCTHBIX
OTHOLICHUI B KJacce

Jpoou (32 u)

OOBIKHOBEHHAsI APOOE,
OCHOBHO€ CBOMCTBO
IpoOu, COKpaIeHne
npobeit. CpaBHEHHE U
YHOPSIOYMBaHUE APOOCH.
JecsiTnanble 1podu 1
METpUYEcKasi CUCTEMa
Mep. Apudmernueckue
JICHCTBHUSI C
OOBIKHOBEHHBIMH 1
JIECATUIHBIMH JPOOSMH.
OrHomenue. Jlenenue B
JTAHHOM OTHOIICHHUH.
Macuirad, IpomopIys.
[TonsTHE NpOLIEHTA.
Boruncnenue nporenra
OT BEJIMYUHBI U BETUUMHBI
10 €€ MPOLIEHTY.
Pemenne TeKCTOBBIX
3a7a4, coJepIKaIInX
JIpoOH M IPOLICHTHL.
[Ipaktudeckas padora
«OTHOIIIEHNE JTUHBI
OKDPY>KHOCTH K €€
IaMeTpy»

CpaBHMBATh U YIOPSAAOYHBAT
IpoOu, BEIOHpATh CIIoco0
CpaBHEHUS IPoOeit.
[IpencTaBisATh AECATHIHbIE
IpoOu B BUIe OOBIKHOBEHHBIX
Jpo6eit 1 OOBIKHOBEHHBIE B BHIE
JIECSITUYHBIX, NCTIOJIb30BATh
9KBHBAJICHTHBIE TIPEJICTABICHUS
JPOOHBIX YUCEI IPH X
CpaBHEHHH, TIPH BBIYMCIICHHSX.
Hcnionp30BaTh OecsITHIHbBIE
IpoOu mpu npeoOpa3zoBaHUH
BEJINYMH B METPUIECKOH CHCTEME
Mep.

BeimonHaTh apudmMeTHueckue
JeHCTBYS ¢ OOBIKHOBEHHBIMHU U
JECSITUYIHBIMA IPOOSIMU.
BeraucnsaTe 3HaueHHs
BBIPAXEHUH, COAEepIKAIUX
OOBIKHOBEHHEIE U AECSITUIHEIE
Jpo0OH, BEIONHSTH
npeoOpazoBaHus Apodei,
BBIOUpATH CIIOCO0, MPUMEHSITh
CBO¥MCTBa aprpMeTHUECKNX
JeUCTBUI JUTS pallMOHATIM3aIMN
BBIUNCIICHUI.

CocCTaBIATh OTHOIICHUS U
MIPOTIOPIINH, HAXOJUTh
OTHOIIICHNE BEJINYHH, JICTUTh
BEJINYMHY B JAHHOM OTHOIICHUH.
Haxoauth SKcriepuMeHTaTbHBIM
NyTEM OTHOILICHUE JJIMHBI
OKPY)XHOCTH K €€ Anamerpy.
HHTepnpeTupoBaTh MacIuTad Kak
OTHOIIICHHE BEJIMYHNH, HAXOIUThH
MacmTal IIaHa, KapTsl 1
BEIYHCIISITE PACCTOSHAS,

OneKTpOHHAas
¢dopma ydeOHHKA,
oubmoTeka
POIII.

Ennnas
KOJUIEKIIHS
U(POBBIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

[IpuBneyenue BHUMaHUS
00yJaroumxcst K
LIEHHOCTHOMY aCIIEKTY
H3y9IaeMbIX Ha ypoKax
SIBIIEHUH, OpraHu3anus
UX paboThI C
HOJTy4aeMOoH Ha ypoke
COLIMAJIbHO 3HAYUMOH
uH(pOpMaImeii;
NpUMEHEHHE Ha YPOKe
HWHTEPAKTUBHBIX (GOPM
paboTsl ¢
00yJarOIIMMHUCS:
HMHTEIUIEKTYaIbHBIX UIP,
CTUMYJTUPYIOIINX
MI03HABATENBHYIO
MOTHBAIIUIO
00yJaroIINXCS;
BKITIOYEHHE B YPOK
HTPOBBIX NPOLERYP C
LEeITbI0 TOATEPIKAHHS
MOTHBAIAN
o0ydJaromxcs K
NIOJTy4EHHIO 3HAHMH,
HaJIa)KHBaHUIO
TTO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOIICHNUH B KJIacce;
HMHHIIAPOBAHHE
TIOJI/IePIKKa
Hccie0BaTeIbCKOM
JeATeIbHOCTH
o0yJaronmxcs




HCTIONB3YsI MacITal.
OOBACHATH, YTO TAKOE MPOLEHT,
ynoTpeOIaTh 000POTHI PEUH CO
CJIOBOM «IIPOLIEHT». BbIpaxaTs
MIPOLICHTHI B APOOSX U ApoOH B
MIPOLIEHTaX, OTHOIICHHUE ABYX
BEJINYHH B IPOLCHTAX.
BEIMHCIIATE IPOIEHT OT YHCIa U
YHCIIO MO €ro MPOLCHTY.
OKpyTIATh APOOH U MIPOLICHTEHI,
HaXOJUTh MPUOIIKESHHS YHUCEL.
Pemate 3agaum Ha 9acTH,
MIPOLICHTHI, IPOTIOPIIUH, Ha
Haxo)kIeHue IpoOu (TIporeHTa)
OT BEJIMYMHEI ¥ BEJIMUUHEI 110 €€
IpoOu (IpoLIeHTY), Tpodu
(mporueHTa), KOTOPBIH COCTaBIIET
OJIHA BEJIMYMHA OT JPYTOi.
[IpuBonuTs, pazdupars,
OLICHHBATh PA3JIMYHBIC PEIICHMS,
3aIMCHU PEIICHHH TEKCTOBBIX
3azau.

U3Bnekats HHGOpMALHUIO U3
Ta0NUI ¥ JUarpamm,
HHTEPIPETUPOBATH TAOIMIHBIE
JIaHHBIE, OTIPE/IEIATh
HauOoIbllee U HAMMEHBILEE U3
NPECTABICHHbIX JaHHBIX

Harasignas OceBas cUMMeETpUSL. Pacrio3HaBath Ha YepTexax u DnekTpoHHast [IpuBneyenue BHUMaHUS
reoMerpusi. LlenTpanbHas cUMMeTpUsl. | U300paKeHHsIX, H300paxkaTb OT dopma yueOHuKa, | OOydarOLHUXCs K
Cummerpus (6 IMocrpoenue PYKH, CTPOHTH C IIOMOIIIBIO GUBIHOTEKA LIEHHOCTHOMY acCIIeKTY
1) CHMMETPUYHBIX QHUTYp. HHCTPYMEHTOB GUTYPY (OTpE30K, POIIL H3yJaeMbIX Ha ypoKax
ITpakTHueckas paboTa JIOMaHYI0, TPEYTOJIbHHK, E SIBJICHUH, OpraHu3anus
«OceBast CHMMETPHS. MPSIMOYTOJIBHUK, OKPYKHOCTB ), ArHad HX pabOTHI C
Cummerpus B CUMMETPUYHYIO JTaHHOU KOJLTERIMSA T0JIy4aeMo Ha ypoke
MPOCTPAHCTBE OTHOCHTEIBHO MPSMOH, TOYKH. L (ppoBBIX COIMAIHLHO 3HAYUMOMN
Haxonuts npumeps! cuMMeTpuu 00pasoBaTebHbIX nuH(pOpMaIHeii;
B OKPYKaIOIEM MHUPE. pecypcoB (school- | nemoncrpanus
MopaenupoBaTh U3 Oymaru JBe collection.edu.ru) | obywarommmcs
(Uryphl, CHMMETPHUYHBIE HNpUMEpPOB
OTHOCHTENBHO MPSIMOH; OTBETCTBEHHOTO,
KOHCTPYHPOBATh T€OMETPUUECKHE IpaXkIaHCKOTO
KOH(HUTypalnH, HCTIONB3Ys TIOBE/ICHHUS], TIPOSIBIICHUS
CBOMCTBO CHMMETPHH, B TOM YEeIIOBEKOIIO0HS 1
YHcie ¢ MOMOIIBIO HUPPOBBIX IoOpocepaeYHOCTH
pecypcos. yepe3 1noaoop
Hccnenosatsb cBOiCTBA COOTBETCTBYIOIINX 3314
H3yYEHHBIX (QHUTYp, CBSI3aHHBIE C JUISL peLLICHHUS;
CHUMMETpPHUEH, NCTIOB3YS BKJIIOYEHHE B YPOK
9KCIEPUMEHT, HaOII0/ICHHE, UTPOBBIX MPOLEAYP €
MO/ICTMPOBAHHE. LETBI0 MO/ICPIKaH s
OOGOCHOBBIBaTbH, ONIPOBEPTATH C MOTHUBAIIUU
MIOMOIIBI0 KOHTPIPHMEPOB 00yJaronmxcs K
YTBEPKACHUSA O CUMMETPUU MOJIY4YCHUIO 3HaHPlI>’l,
buryp HaNaXKMBaHUIO
TTO3UTHBHBIX
MCXKIIMYHOCTHBIX
OTHOLICHHUH B Klacce;
HMHUIUMPOBAHUE U
MO/IZICPIKKA
HCCIIeJOBATENBCKOM
JeATeIbHOCTH
o0yJaroumxcs
Bripaskenusic [Tpumenenne OYKB U1 Hcnonb3oBaTh OYKBBI 1151 DneKTpOoHHAas [IpuMeHeHUe Ha ypoKe
OyxBamu (6 1) 3aMKMCU MaTEMaTHYECKUX 0003HaueHHs YHCEe, TP 3aIUCH ¢dopma ydeOHMKa, | HHTEPAKTHBHBIX dopm
BBIPOKCHHH U MaTeMaTHYeCKUX YTBEPIKICHHIA, GUBIHOTEKA paboTsI ¢
MPEIIOKCHHUH. COCTaBJIATh OyKBEHHbIC POIIL 00y4arOIMMHCS:
ByKBEHHBIE BRIDQKECHHS M | BBIPKEHHUS [0 YCIOBHIO 3a1a4H. E HHTEJJICKTYaIbHBIX HID,
YHCIIOBBIC MO/ICTAHOBKH. HccnenoBaTh HECTIOKHBIE AMHAA CTUMYJTUPYIOLIUX
byKBEHHbIE PABEHCTBA, YHCIIOBBIC 3aKOHOMEPHOCTH, KOJUICKIWS HO3HABATENIbHYIO




HaX0XIECHHE
HEHU3BECTHOTO
KOMIIOHEHTa. PopMyIIbl

HCTIONB30BATh OYKBBI IJIS UX
3aMHCH.

BhI4uCIATE YHCIOBOE 3HAUCHHUE
OYKBEHHOTO BBIPA)KCHUS IIPU
3aaHHBIX 3HAYCHUSIX OYKB.
3amuceBaTh GOPMYIIBI:
TIepUMETpa | IUIOIIa I
MIPSIMOYTOJIbHUKA, KBAJIpara,
JUTHHBI OKPYXHOCTH, TIIOLIA M
KpYyTa; BBIMONHATH BHIYHCICHUS
1o >TuM popmyiaam. CoCcTaBIATh
(hopMyIIBL, BEIpXKAIOIINE
3aBUCHMOCTH MEXITy
BEJIMYMHAMH: CKOPOCTB, BpeMs,
paccTosiHue; IIeHa, KOJIMIEeCTBO,
CTOMMOCTE;
MIPOU3BOJUTENBHOCTD, BPEMS,
00BEM pabOTHI; BHIOIHATD
BBIYHUCIICHUS 110 3TUM (opMyIIaM.
Haxonuts Hen3BeCTHBIN
KOMIIOHEHT apHU(pMETHIECKOTO
JeHCTBHS

QpoBBIX

00pa3oBaTebHBIX
pecypcos (school-
collection.edu.ru)

MOTHBALIUIO
o0ydJaromumxcs;
BKJIIOUEHHE B YPOK
WUTPOBBIX MPOLEAYD C
ICJTBIO TIOIICPIKAHUS
MOTHUBAIIUU
00yJaronmxcs K
TOJIy4EHUIO 3HAHUH,
HaJTOKUBAHUIO
TO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIIIEHUH B KJIacce;
WHUITUPOBAHUC U
TOJIIEPIKKa
HCCIIeI0BATENbCKON
JIESITEITEHOCTH
00yJaroumxcst

Harusix YeThIpEXyToIbHIK, I/I3o6pa>1<ijL Ha HEJMHOBAHHOKW U | DJIeKTpOHHAs [IpuBneyenue BHUMaHUS
Has HpHMePLI KJICTYaTOH 6yMare C } (bopMa yIIC6HI/IKa, 06yanOH_U/IXCH K
reomerp EeTBIpeXyTOJILHI/IKOB. HCTIONB30BAHUEM YEePTEKHBIX GUGIHOTEKA LIEHHOCTHOMY aCIIEKTY
s, PAMOYTOIBHIIK, MHCTPYMCHTOB POIIL H3y4aeMbIX Ha ypoKax
KBaJIpaT: CBOICTBa YETBHIPEXYTOIBHUKH C 3aaHHBIMI SIBIICHHH, OpTaHU3amus
Purypnl CTOPOH, YTTIOB, CBOMCTBaMH: C NapaIeIbHBIMH, Enmras ux paboTsI ¢
Ha mockocru (14 JIarOHaJIeH. TIePIIEHTNKYJIIPHBIMA, PABHBIMU KOJLICKIHA ToJTyJaeMoii Ha ypoke
1) W3mepenue yriaoB. Buasl | cTOpoHaMU, MPAMBIMH YIIIAMH H L (ppoBBIX COLIMAILHO 3HAYUMOM
TpPEYroJbHUKOB. Ip., paBHOOEIPEHHBIH 00pa3oBaTENbHBIX nHpopmaruei;
[Mepumerp TpeyrousHuK. [Ipemnarats u pecypcoB (school- | nemoncrpanus
MHOTOYTOJIbHUKA. obcyxnate cnocobsl, amropurmel | collection.edu.ru) | obyuaronmmcs
[Tnomane Gurypst. MIOCTPOCHUSL. TIPUMEPOB
DopMyItsl IepuMeTpa 1 Hccnenosats, HCIONB3YS OTBETCTBEHHOTO,
TUTOIAN 9KCTIEPHMEHT, HaOIIIo/IeHNE, TPa’kIaHCKOTO
MIPSIMOYTOJIbHUKA. MOJIeNPOBaHKE, CBOMCTBA MIOBEJICHUSI, TIPOSIBIICHUS
[Mpubnmxénnoe MIPSIMOYTOJIbHUKA, KBAJIpara, YeJI0BEKOIIO0HS 1
H3MepeHHe IUIONIa N pa30uBaTh Ha TPEYTOIBLHHUKY. J00pOCepaeYHOCTH
¢uryp. OO00CHOBBIBATH, ONIPOBEPTATh C Yyepes noaoop
IMpakTraeckas paborta TIOMOIIBIO KOHTPIPUMEPOB COOTBETCTBYIOIIUX 3a7ad
«[Imomans kpyra» YTBEPXKJCHUS O JUISL pETIIeHMS;
MIPSIMOYTOJIBHUKE, KBAZpaTe, TIpUMEHEHHe Ha YpOKe
pacno3HaBaTh BEpHbIE H HWHTEPaKTUBHBIX (hopM
HEBEPHBIC YTBEP)KIACHHSI. paboTsI ¢
W3MepsTh U CTPOUTH C MOMOIIBIO 00y4aroIMMHCS:
TPaHCIIOPTHPA YIJIbI, B TOM YHCIIEe WHTEJUIEKTYaIbHBIX UID,
B MHOTOYT'OJIbHUKE, CDABHHBATh CTUMYJTUPYIOIINX
YIJIBI; paclO3HAaBaTh OCTPHIE, M03HABATENBHYIO
TIpSIMBIE, TYIIbIE, Pa3BEPHYTHIE MOTHBAIHIO
yrael. PaciozHaBate, n3o0paxarts 00yJarommxcs;
OCTPOYTONBHBIH, MHHIIAPOBAHAE
TIPSIMOYTOJIBHBIH, TYIIOYTOJIBHBIH, TIOJI/IepKKa
PpaBHOOCIPEHHBIH, HCCIIeI0BATENbCKON
PaBHOCTOPOHHHUI TPEYTOIbHHUKH. JeATeIbHOCTH
Brraucnartes nepumerp o0ydJaroumxcs
MHOTOYTOJIbHUKA, TJIOIIAIb
MHOTOYTOJNFHHKA pa30HeHneM Ha
MIPSIMOYTOJILHUKH, HA PAaBHBIE
(UTypHI, HCTIOH30BaTh
METPHUIECKHE €IMHHIIBI
W3MEPEHHMs! JUTUHBI U TUIOIIA/IH.
Hcnonb3oBath npubImxEHHOE
W3MEpEeHUE JUTMH U TUIOIIAIeH Ha
KJIeT4aToi Gymare,
pUOIIKEHHOE H3MEPEHHe
JUTHHBI OKPYXHOCTH, TITOIIAH
KpyTa
oa0KATEaLH Lensie uncaa. Moxynb [TpuBoANTH IPHMEPHI DneKTpoHHAas [IpuBneuenne BHUMaHUS

quciia, reoMeTpuiecKas

HCIIOJIb30BaHMsl B PEAIbHOMN KU3-

dbopma ydeOHMKA,

00yJaroumxcs K




ble 1
oTpHIATEIbH
bleunciaa(40 1)

HMHTEpIIpETays MOIYJIS.
YucnoBble TPOMEKYTKH.
[TonoxxurenbHble U
OTpHLATEIbHbIE YNCIIA.
CpaBHeHue
TI0JIO)KUTENBHBIX U
OTPHULIATEIbHBIX YUCEIL.
Apudmernueckne
JeficTBUsA ¢
MOJIOKUTEIBHBIMU U
OTpHULATETLHBIMU
YHCIaMHU.

Pemenue TekcTOBBIX
3a1a4

HU MONOXHUTEIbHBIX U
OTPUIATENBHBIX YHCEL.
Nzobpaxats 1esple 4nca,
MOJOKUTENbHBIE U OTPHILA-
TEJIbHBIE YHCIIa TOUYKaMH Ha
YHCIOBOU NPSAMOH, UCTIOIIb-
30BaTh YHCIIOBYIO TIPSIMYIO JUTS
CpaBHEHHS YHCEll.

[TpumeHATH paBUIa CPAaBHEHUS,
YTIOPSIIOYMBATH Lie- JIbIe YHCIa;
HaXOAUTb MOJIYJIb YUCTA.
DopMyaMpoBaTh MIpaBUiIa
BBIYHCIICHUS C TTOJIOKUTEIb-
HBIMH M OTPUIATEIbHBIMA
YHCJIaMU, HAXOAUTD 3Ha4e- HUS
YHCJIOBBIX BBIPOKCHUH,
cozep)Kalux JeicTBUA ¢
TIOJIOKUTENILHBIMH U
OTPUIATEIBHBIMU YUCIIAMH.
[IpumeHATh CBOMCTBA CIIOKEHUS
1 YMHOXEHHS JUIS
peoOpa3oBaHus CYMM U

oubHnoTeKa
POIIIL.

Ennnas
KOJUTEKITHS
TU(PPOBBIX
00pa3oBaTeNBHBIX
pecypcos (school-
collection.edu.ru)

LEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3anus
HX pabOTHI C
MOTy9aeMOi Ha YpOoKe
COILIMAJIEHO 3HAYNMOI
nHpopMmarmei;
JIEMOHCTPAITHS
oOyJarommcst
MPUMEPOB
OTBETCTBEHHOTO,
TPaXKIAaHCKOTO
TTOBEJICHUS, TPOSIBIICHHS
YENOBEKOIIOOUS 1
JIOOpOCEPICUHOCTH
gepes moaoop
COOTBETCTBYIOIINX 33134
JUTSL peLLICHHUS;
BKJIIOYEHHE B YPOK
HUTPOBBIX MPOLEAYP C
LEJTbIO TOAICPIKAHHS
MOTHUBAIIUU

NpPOM3BEACHHI o0yJaromuxcs K
TOJIYYEHUIO 3HAHUM,
HaJIQ)KWBaHHIO
TO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIIIEHHUH B KJIacce;
VHULNUUPOBAHUE U
TOJIIEPIKKA
HCCIIETIOBATEIILCKON
JIESITeTBHOCTH
00yJaroIxCcst
Ipencrasie IIpsimoyronbHas O0BsacHIT " OneKkTpoHHas ITpuBieyeHHEe BHUMAHH
HUe crucTeMa KOOPJIHHAT HILTIOCTPUPOBATL  MOHSITHE dopma yueOHNKa, o0y4arommxcs K
nannbIx(6 Ha TUIOCKOCTH. MPSIMOYTOJIBHOW ~ CHCTEMBI OUGIHOTEKA LEHHOCTHOMY aCIIEeKTy
l{) KOOpL[I/IHaTLI TOYKH KOoOopaAuHaT Ha IIJIOCKOCTH, POIIL HM3y4aeMbIX Ha YpOKax
Ha IJIOCKOCTH, HCIIOJIB30BaTh SIBJICHUH, OpraHu3aus
abcuucca u TEPMHUHOJIOTHIO; CTPOUTH Enunas UX paGOTHI ¢
opAauHaTa. Ha KOOPJMHATHOM KOJUTCKIAA MOJy4aeMoil Ha ypoKe
CroJbuaTtbie u IJIOCKOCTH TOYKU u IU(PPOBBIX CONMANBHO 3HAUMMOI
Kpyrossie ¢Guryper 10 3a7aHHEIM 00pa3OBaTENbHBIX | pHpopMaLKe;
HarpaMMBbl. KOOpJIUHATaM HAXOIUTH _
ILII pafmqec](aﬂ paBora Koog;{nnarm N, pecypcoB (school- | nemoncrpanus
collection.edu.ru) | obyuarormumcs
«ITocTpoeHue Yurath cTONIOYATHIC U TpHMepOB
auarpaMmm». Pemenne | KPyroBbIC THArpaMmel; OTBETCTBEHHOTO,
TEKCTOBBIX 3a7ad, HHTEPNPETHPOBATH JAHHBIC, TPAKTAHCKOTO
cozeprKammx CTPOMTE CTONOUAThIE TIOBEJICHHS], IPOSIBIICHUS
JIaHHBIE, nuarpaMmbl. Menosnb30BaTh qeIOBEK OH;06HH "
MpEJICTABJICHHBIE B nHpopmanmio, 0BPOCEPAETHOCTH
Ta6J'II/IL[aX U Ha OpEeaCTaBIICHHYIO B Ta- yepes HO,H60p
JuarpaMmax OyuIax, Ha JUarpamMmax st COOTBETCTBYIONIX 3A/1a4
PeLICHHS TEKCTOBBIX 32124 1 JUTs peneHns,;
3aJa4 U3 peajibHOU KU3HU BITIOUEHHE B YPOK
UTPOBBIX MPOLERYD C
ETBIO MTOIICPIKAHUSA
MOTHBaAIUU
00yJaronuxcst K
TTOTyICHUIO 3HAHUIH,
HaJTaKUBAaHHIO
TTO3UTUBHBIX
MEXKIINYHOCTHBIX
OTHOIICHUH B KJIacce;
I/IHI/IL[I/II/IpOBaHI/Ie u
MOJIIEPKKA
HCCIIeI0BATEIbCKOM
JIESITEILHOCTH
o0yJaronmxcs
Harasg IIpsiMmoyTOonbHBIN PacrioznaBathb Ha uepTexax, DnexTpoHHas IIpuBneyenne BHUMaHUS




Hasa napasuiejienumnen, PHCYHKaX, ONMCHIBATL NUpamuy, | ¢opMa yueOHHKa, | oOydarommxcs K
reoMerp Ky0, npu3ma, NPU3MY, LIMIMHAD, KOHYC, 11ap, 6ubIMOTEKA LIEHHOCTHOMY  aCIIeKTy
s, nupaMuyaa, KOHYC, n300paXkaTh UX OT PYKH, POIII H3y4aeMbIX Ha YpOKax
(I)nrypbl B OUWIMHAP, IIap H MOJICTUPOBATh U3 Oymard, EmHas SIBICHUM, OpraHu3aunus
NPOCTPaHCTBE (9 cepa. IUIaCTWIIMHA, IIPOBOJIOKH U JP. ux padoTh c
H306paxenue KOJLICKINA i
q) P [TpuBoaNTH IPHMEPH! 0OBEKTOB rmoiayJaeMoii Ha Yypoke
HIPpOCTPAHCTBEHHBIX OKPY)KAIOIIEr0 MUPA, UMEIOIITIX H(ppoBEIX COIIMAIBHO  3HAYMMOH
@Hryp. IMpumepst (OPMBI HA3BAHHBIX TEJL. 00pasoBaTENBHBIX | ypdopmarmeii;
Ppa3BEPTOK HCronb30BaTh TEPMUHOJIOTHIO: pecypcos (school- | nemoncrparms
MHOI'OIpaHHHKOBE, BepIIMHa, peGpo, rpaHb, collection.edu.ru) | o6yuarommumcs
e u OCHOBAaHHE, BBICOTA, PAIHYC U TIPUMEPOB
KoHyca. JMaMeTp, pa3BEépTKa. OTBETCTBEHHOT O,
IlpakTrnyeckas
W3zyqats, ncnons3ys TPaXKTaHCKOTO
pa6ora «Co3ngaHue
Moneneil 9KCTIEpHMEHT, HaOJIIo/IeHNe, TIOBE/ICHNUS, TIPOSIBICHHS
A H3MepeHne, MOIeTNPOBaHue, B YeJI0BEKOIIO0HS "
IIPOCTPAHCTBEHHBIX
duryp» TOM YHCJIe KOMITBIOTEPHOE, 1 J0OpOCepaeIHOCTH
) . ONMCHIBATh CBOWCTBA HA3BAHHBIX yepes nonbop
TTousitue 00BEMa;
Tell, BBIABIATH CXOJCTBA U COOTBETCTBYIOIIMX 3a]a4
€ IVHUIIEI U3MEPESHUS .
. .. Q3NTMYMS: MEXKIY TMPAMUIOH 1 JI peLICHUS;
obbéma. OO6BEM p . ALy HHpaMH AUt p ’
MPU3MOit; MEXAY HHIHHIPOM NPUMEHEHHE Ha YpOKe
IPSAMO-YTOJIBHOI'O P ’ Ay 1L APOM, P yp
KOHYCOM H IIIAPOM. HHTEPAKTUBHBIX  (HOpM
napanseenunena, .
Pacrio3HaBath pa3BEPTKH paboTE c
KyOa, ¢hopMyIsl
0GBEMA napajuiesienunesna, Kyoa, 00yJaroIMMHUCS:
TIPU3MBI, TTNPAMAABL, KOHYCa, HHTEJUICKTYaJbHBIX T,
LWIMHPA; KOHCTPYHUPOBAThH CTUMYJTUPYIOIINX
JIaHHBIE TeJa U3 Pa3BEPTOK, [I03HABATEIbHYIO
co3znaBaTh uX Mojenu. Co3naBaTh MOTHBALHIO
MOJIENH TIPOCTPAHCTBEHHBIX 00y4aroNnuxcs;
¢uryp (n3 Oymaru, mpoBOJIOKH, VHULNUUPOBAHUE U
TUIACTHIIMHA U Jp.) TOJIJIePIKKa
V3mepsTs Ha MOZEISIX: JUTHHBL HCCIIEI0BATEIbCKON
pEGep MHOTOTPaHHHUKOB, THAMETP JeSTeIbHOCTH
mapa. o0yJarommxcs
BreBoguts popmyiay o0bEma
IpsIM JIEHOT
OYTOJILHOTO
napaieNenumea.
Beraucnats no ¢popmynam: 00bEM
MIPSIMOYTOJILHOTO
napajuiesienunena, Kyoa;
HCTIOJIb30BATh €ANHHUIIBI
nu3MepeHus 00bEMa; BEIYHCITH
00BEMBI TEJI, COCTABICHHBIX 3
KyOOB, apaJuIeenuIeoB;
pelaTh 3a1a4k ¢ peatbHbIMU
JTAHHBIMHU
IoBTOp IToBTOpEeHue BbIuHCaAATH 3HAUYSHUS DneKTpoHHAas
— OCHOBHBIX ITOHSITHI U | BBIPAaXXEHUHU, COMEPKAIIUX ¢dopma yueOHUKa,
06006111e METON108 KypcoB 51 6 | HaTypasbHbIe, HebIe, 6ubIHOTEKA
KJIacCcoB, 00001IeHNE IMOJIOKUTEILHBIE U POIII
HHUe, M cUcTeMaTH3allvs OTpHIATEIbHBIE E HHAH
CHCTEM 3HAHHUKN quciia, OOBIKHOBEHHbBIE U i
aTu3an OeCsITHYHBIE Ipobu, KOJIJIEKIUSA
us BBIIIOJIHATH IUPPOBBIX
(204) TpeobpasoBaHus THCEN 1 00pa3oBarebHbIX

BBIpa>XECHUH.

Bei6upaTts cnocod
CpaBHEHUS YHCEII,
BBIYHCICHHUH,

NPUMEHSITH CBOiCTBA
apupMETHICCKUX TCHCTBUN
ISt

panuoHanu3anuu
BBIYMCIICHUU.

Pemats 3apaum u3 peanbHOM
JKU3HHU, NPHUMEHATH
MaTeMaTH4YecKue 3HAHUS
IUTSL pelleHHsT 3ajad Hu3
JIPYTUX MIPEIMETOB.

PemaTp 3a1a4u pasHbIiMu
crnocodamMm, CPaBHUBATD,
BBIOMPATH CIOCOOBI

pecypcos (school-
collection.edu.ru)




pelIeHus 3a1a4H.
OcymecTBJIATH
CAMOKOHTPO.Ib BBIMOIHAEMBIX
JeHCTBUM

U CaMOIIPOBEPKY
pe3ynbTaTa BEIYHUCICHUH

7 kaacc aaredopa (102 yaca, 3 yaca B HeJeJI10)

Ha3zsanue
pa3nenaa OCHOBHOE OcHOBHBIC BHABI JeKTpoHHbIE Bocnurarenbnbie BOCHI/IT-
(Tembl) JeATeJHLHOCTH 3aJauM 34,
cojepkanue pecypcbl
Kypca (4mciao o0yJarommxcst
4acoB)
Yucaa u Ionsitre pannoHansHoro | CHCTeMaTH3MPOBATh U DneKTpoHHAas VcranoBneHue
BBIYHC/ICHH yucna. Apupmernueckue | oOoramars 3HaHHSA 00 (popma yueOHuUKa, | AOBEPHTEIBHEIX
A. IeHCTBISI C OOBIKHOBEHHBIX U ACCSTHIHBIX GUGIHOTEKA OTHOIICHHUI c
Paunonannn palMOHATEHBIMHI Ipo0sX. POIII 00yJaroIIMMuUcs,
BIC MHCIA yuciamu. CpaBHEHME, CpaBHHBATH U YIIOPAI0YHBAT ) CIIOCOGCTBYIOIIMX
(25 4) YIOPSIIOYNBAHUE Ipobu, mpeobpasoBbIBast IPH Ennnan MTO3UTHBHOMY
PalMOHATIBHBIX YHCEIL. HEOOXOIUMOCTH ACCATUYHBIC KOJUICKIHMA BOCTIPHUSITHIO
CrerneHb ¢ HATYPAIBHBIM | ApOOU B OOBIKHOBEHHBIE, 1 (POBBIX 00yYarOIMMHCS
MOKAa3aTeleM. OGBIKHOBEHHBIC B JIeCATHUHbIe, B | OOPa30BaTENbHBIX TpeboBaHHIT U MPOCKO

Pemenrie ocHOBHBIX
3aJa4 Ha IpooH,
MPOLIEHTHI U3 peanbHOI
MIPAKTUKU.

[Ipu3Haku nemumocty,
pa3noxeHus Ha
MHOXMTEIIU HAaTYPalbHBIX
YHCeTL.

PeanbHble 3aBUCUMOCTH.
[psi- mast u oOpaTHas
MIPONIOPIHOHATEHOCTH

YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOb.

[IpumenaTs pazHo0Opa3HbIe
CIOCOOBI ¥ TIPUEMBI BEIYHCIICHUS
3HAUCHUH APOOHBIX BEIPAKEHHH,
coJiepKaluX OOBIKHOBEHHBIE
JECSITUYHBIE APOOU: 3aMEHSTh
pH HEOOXOAUMOCTH
JECATUYHYIO IPOOb
0OBIKHOBEHHON 1 OOBIKHOBEHHYIO
JECSITUYHOMN, IPHBOIUTH
BEIpakeHHE K (popMme, Hanbomee
yIOOHOM JUIsl BEIYHUCIICHUIH,
npeoOpa3oBbIBATH APOOHBIE
BBIP2)KEHHS] HA YMHOXEHHE U
JeTIeHHUe IECATUIHBIX Apo0eit K
JEHCTBUSM C IITBIMH IHCIIAMU.
[TpuBoANTE YUCIOBEIE U
OyKBEHHBIE IIPUMEPHI CTEIIEHH C
HaTypaJTbHBIM MOKa3aTeNeM,
00BSCHSS 3HAYCHHSI OCHOBAHHMS
CTETEeHH U MOKa3aTelsl CTeNeH !,
HaXOJAUTb 3HAYEHHS CTeTeHei
B an (a — mroboe
panuoHaNBEHOE YHCIIOo, N —
HaTypalIbHOE YHCIIO).

[ToHMMAaTh CMBICT 3aIHCH
OOJIBIIIMX YHCEN C TOMOIIBIO
JICCATHUYHBIX APOOEH U CTereHei
yucna 10, npuMeHsTh ux B
PCANIbHBIX CUTyalUAX.
[IpuMeHATs IpU3HAKK
JIETTMMOCTH, PA3JIOKEHHU Ha
MHO>KHTEJIN HaTypanbHBIX YHCEIL.
Pemats 3agaun Ha gacTH,
TIPOLIEHTHI, MPOTIOPIIUH, Ha
HaXOoXXJeHHe Apoou (MpoIeHTA)
OT BEJIMYMHBI U BEJIUUMHEI 110 €€
JIpobu (POLEeHTY), IpodH
(mpoleHTa), KOTOPBIH COCTaBIIsIET

pecypcos (school-
collection.edu.ru)

YUHTENs, HPHUBICICHUIO
X BHHMAaHUS K
o0cyxmaeMoil Ha YpOKe
nHpopManmy,
AKTUBHU3ALHN nx
N103HaBaTEIbHOM
JeSATENIbHOCTH;
noOyXIeHHe
00yJaronIuxcst
coOmonaTte Ha YpOKe
OOIIEeNPUHATEIE  HOPMBI
TIOBE/ICHNS, TIpaBHiIa
OOIIEHUsI CO CTapIIUMU
u CBEpPCTHHKAMH,
MPUHIIMIIBI yueOHOi
JHCIHATUTHHBI "
CaMOOPTaHM3AIINH;
TIPUBJICYCHUE BHUMAHHS
00yJaronIuxcst K
LEHHOCTHOMY  aCHEeKTy
U3y4aeMBIX Ha ypoKax
SIBJICHUH,  OpraHU3aIys
ux paboThI c
NOJly4aeMoOil Ha ypOKe
COIMAIIBHO  3HAYMMOH
HHpOpMAIUEH;
BKIIOYEHHE B  YpPOK
WTPOBBIX MpOLENYp C
YIS HOAJCPIKAHUS
MOTHBAIMHU
o0ydJaroumxcs K
MOJTyYEHHIO 3HAHUM,
HaJIaXXMBAHUIO
TTO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOIICHUH B KJ1acce




OJIHA BEJIMYMHA OT JPYTOi.
[IpuBonuTts, pazdupars,
OLIEHUBATh PA3JIMYHbIE PELICHHUS,
3aMHCH PEeIIeHN TEKCTOBBIX
3amad.

Pacrio3HaBath 1 0OBIACHATS,
OTMpasich Ha ONPEIeIeHH,
TIPSIMO TIPOTIOPIUOHATEHEBIE 1
00paTHO NPOMOPIHUOHATBHBIE
3aBUCUMOCTH MEXIY
BEJINYMHAMU; IPUBOIUTD
MIPUMEPBHI 3THX 3aBUCUMOCTEN 13
peansHOTO MHpA, U3 APYTHX
y4eOHBIX IIPEMETOB.

Pemats npakTuko-
OpHEHTHUPOBAHHBIC 33a1a41 Ha
JIpo6HU, MPOLEHTHI, MPSAMYIO U
00paTHyIO IPOMOPIIMOHATEHOCTH,
MIPONIOPLUH

Anrebpanuec BykBeHHBIC BBIpaKEHUS. OBnaners anredpandeckoit DneKTpoHHAs Io6yxnerne
KHne [lepemeHnHBbIE. TEPMUHOJIOTUECH U CUMBOJIUKOIA, dopma ydeOHMKa, o0yJaronmxcs
BbIPAYKEHUS] JlomycTrMbIe 3HaUEHUS TIPUMEHSATH €€ B IIpoliecce OUOIMOTEKA coONoaTh Ha  YpOKe
(27 v) nepeMeHHbIX. DOpMynbl. | OCBOGHHS y4eOHOro MaTepHuana. PRI OOIIENPUHATEIE  HOPMBI
[Ipeo6pazoBanue HaxoanTb 3Ha4eHHsT OyKBEHHBIX E ) TIOBE/ICHNS, TIpaBHiIa
OYKBEHHBIX BBIPaXKCHHH, BBIPKEHHH TP 3aJaHHBIX FHHAT OOIIEHUsI CO CTapIIUMU
packpeITHE CKOOOK 1 3HAUCHUSIX OYKB; BHIIIOTHATD KOJLICKIIHA u CBEPCTHHUKAMH,
NPHBEIEHHE MO00HBIX BBIYMCIIEHNS TI0 (POpMyJIaM. H(POBBIX TIPMHIATIBL yaeGHO
cJaraeMblX. BrimonHAT peoOpa3zoBaHus 00pa3OBATENBHBIX | JHCLUILIAHDL u
CBOJICTBa CTEIICHN C LeNIoro BhIpaXkeHHs B MHorowieH | pecypcoB (school- | camoopranmszanuu;
HaTypaJIbHbIM MPHUBEACHUEM TTOTO0HBIX collection,edu,ru) MpUBJICYCHUE BHUMAHUS
MOKa3aTesIeM. ClIaraeMBbIX, pacKpbITHEM CKOOOK. o0yJaronmxcs K
MeuorouieHnsl. Ciioxenue, | BrImonHATs yMHOXKEHHE LEHHOCTHOMY  acHeKTy
BBIYHUTAHHUE, YMHOXKEHHE OJHOUIEHA HA MHOTOWICH H H3ydaeMbIX Ha YpOKax
MHOTowIeHOB. POpMynsl | MHOTOYIEHAa HA MHOTOUIIEH, SIBICHUH, OpraHU3alust
COKpAIIEHHOTO MIPUMEHATH GOPMyIIBI KBafpaTa ux paboThI c
yMHOXeHHs. PaznoxkeHne | CyMMBI M KBafpaTa pa3HOCTH. MmoTyJaeMoil Ha ypoke
MHOTOYJICHOB Ha OcCyIIecTBISITE pa3yioKeHHe COIIMAJIBHO  3HAYMMOU
MHOXKHUTEIN MHOTOYJICHOB Ha MHOXKUTEIH uH(hOpMaIHeii;
ITyTEM BBIHECEHHMS 32 CKOOKH NpUMEHEHHe Ha YpOKe
00I1Ier0 MHOXHTEIS, MHTEPAKTUBHBIX  (OpM
MpUMEeHEHHS (HOPMYITBI Pa3HOCTH padoTsl c
KBaJpaToB, GopMyI 00yJarOIIMMHUCS:
COKpAIMIEHHOTO YMHOKEHHSI. HMHTEIUIEKTYalIbHBIX WUTD,
[MpumensaTs npeobpazoBaHue CTUMYJTHPYIOIIIX
MHOTOWICHOB JUIS PEIICHUS TI03HABATEIBHYIO
Pa3IMYHBIX 337124 U3 MOTHBAIIUIO
MaTeMaTHKH, CMEXHBIX o0yJarommxcs;
MIPEIMETOB, U3 peabHON BKIIOYEHHE B  YPOK
MIPaKTHKY. UTPOBBIX TPOLEAyp ¢
3HaKOMHTBCS C UCTOpHEH LeITBIO TIOJIJIePKaHUS
Pa3BUTHSA MaTEMaTHKH MOTHBAIAN
00yJaronuImxcst K
TIOTY4CHUIO 3HAHUH,
HaJIa)KHBaHUIO
TTO3UTHBHBIX
MECXKIIMYHOCTHBIX
OTHOIICHUH B KJ1acce
YpaBHeHUs VYpaBHeHue, npasuiIa Pemats nuHeHOE ypaBHEHHE C DneKTpoHHAas [IpuBneyenne BHUMaHUS
u HepaBeHcTBa(20 | mpeoGpa3oBaHus OJIHO IepeMEHHOH, TIPUMEHSS (opma yueOHuka, | OOydarommxcs K
q) YpaBHEHHS, TpaBUJIa EPEXOAA OT UCXOMHOTO | GuEIHOTEKA LIEHHOCTHOMY aCIIEKTY
PaBHOCHIIBHOCTD YPpaBHEHHUS K PaBHOCHIEHOMY POIIL H3y9IaeMbIX Ha ypoKax
ypaBHEHHUII. eMy OoJiee IIPOCTOro BHAA. Ejunas SBJICHUH, OpraHu3anus
JInneitnoe ypaBHeHue ¢ [IpoBepsTs, sBAETCS 1N UX paboThI C
OJTHOI TIEpEeMEHHOIH, KOHKPETHOE YHCIIO KOPHEM KOJUIEKIIMA MOJTy4aeMoii Ha ypoKe
PpELIEHNE IMHEHHBIX yPaBHEHHS. 1H(poBBIX COLMAIBLHO 3HAYUMOM
ypaBHeHUH. Pemenne TMoaGupaTh ipUMepsI map uncen, | OOPA30BATENBHBIX | yHpopMaime;

3a7a4 ¢ TOMOIIBIO
YpaBHEHHUH.
JIuneiiHoe ypaBHeHUE ¢

SIBIISTIOIINXCSI PEIICHHEM
JIMHEWHOTO yPaBHEHUS C IBYMS
nepeMeHHbIMU. CTpOUTh B

pecypcoB (school-
collection.edu.ru)

MpUMEHEHHEe Ha YpOKe
HHTEPAKTUBHBIX (HopM
paboThI ¢




JIByMs TIEPEMEHHBIMU U
ero rpapuk. Cucrema
JIBYX JIMHEHHBIX
ypaBHEHUI ¢ AByMs
MepeMeHHBIMHE. Perenne
CUCTEM ypaBHEHUI
CITI0COOOM TOJICTAHOBKH 1
CITOCOOOM CITOJKEHUS

KOOPJMHATHOM MJIOCKOCTH
rpaduK JUHEHHOTO ypaBHEHUS C
JIBYMs TIEpPEMEHHBIMH; MONb3YACh
rpadukoM, IPUBOIUTE IPUMEPHI
pelIeHus ypaBHEeHHsI.

HaxomuTs pemenne cCHCTeMBbI
JBYX JMHEHHBIX ypaBHEHUII ¢
JIBYMSI TIEpEMEHHBIMH.
CocTaBnATh U pemiaTh ypaBHEHHE
WUJIM CUCTEMY YpaBHEHUH 1O
YCJIOBHIO 33J1a4H,
HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM
3a1a4y MOJTyYeHHBIH pe3yiIbTar

00yJaroUMMuUCs:
UHTEIJICKTYalbHbIX UIP,
CTUMYJIHPYIOIINX
M03HABATEIbHYIO
MOTHBAIHIO
00yJaroNIHuXCS;
BKJTIOYEHHE B YPOK
HTPOBBIX NPOLIEAYP C
LIEJIBIO TTOAZCPIKaHHA
MOTHUBALUU
o0yJaroumxcs K
TIOJIy4€HUIO 3HAHUH,
HaJIaXMBAHUIO
TTO3UTHBHBIX
MEKJINYHOCTHBIX
OTHOIICHUH B KJIacCe;
VHULUUPOBAHUE U
ToJIAEPKKA
HCCIEN0BATENbCKON
JIeSITETbHOCTH
00yJaroumxcst

Koopaunatein
rpapuxu.
Oyuxuun (24 41)

KoopanHara Touku Ha
npsMoil. Uucnossie
MIPOMEXYTKH. PaccrosHue
MEXIY ABYMsI TOUKaMH
KOOPJIUHATHOM MPSIMOH.
[IpsimoyronbHas cucrtema
KOOPJIMHAT Ha IJIOCKOCTH.
[Tpumeps! rpaduKoB,
3a1aHHBIX (OPMYITaMH.
Urenue rpadukoB
peanbHBIX 3aBUCHMOCTEH.
[onsTHE QyHKIHN.
I'paduk pyHKIHH.
CpoiicTBa pyHKUIHIA.
Jluneitnas GyHKIHA.
IMoctpoenue rpaduka
JHHEWHOH (yHKIMN.
I'padux pynkumm y =1x
|

W3o0pakaTh Ha KOOPANHATHOM
NIPSIMOM TOYKH,
COOTBETCTBYIOLINE 33JaHHBIM
KOOpPJMHATaM, JTy4H, OTPE3KH,
MHTEPBAJbl; 3aIUCHIBATh UX HA
anre0pamyecKoM sS3bIKe.
OTMmedaTs B KOOPAWHATHOU
TUTOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOHUTH I'paduKH
HECJIOKHBIX 3aBUCHMOCTEH,
3agaHHBIX (OPMYIIaMH, B TOM
YHCIIe C TOMOMIBIO U(POBBIX
naboparopuii.

IIpumeHnsTh, U3y4aThb
MIPEeNMYIIEeCTBa,
HHTEPIPETUPOBATD TPpadUIECKIH
cnoco0 MmpeacTaBIeHus U
aHaM3a pa3HooOpa3HO
JKM3HEHHOH nHpopmarmn.
OcBanBaTh MOHATHE (DYHKIIUH,
OBIIaJeBaTh (hYHKIIMOHATBHOM
TEPMHUHOJIOTHEH.

Pacnio3naBath nuHENHHYIO
¢ysKIUO y = kx + b, onuceBaTh
€€ CBOICTBA B 3aBHCUMOCTH OT
3HavyeHu# koadduirentos k u b.
Crpouth rpaduky JIHHEHHOI
¢byHkIun, GyHKIAHR

y =IxL

Hcnone3oBats mupoBsIe
pecypchl IS TOCTPOCHUS
rpaduKoB GYHKIMHA U U3ydSHHS
ux cBoiicTB. [IpuBoauThH
MIPUMEPHI JTUHEWHBIX
3aBUCHMOCTEN B peajbHbIX
INpoueccax u sABJICHUAX

OneKTpOHHAas
¢dopma ydeOHHKA,
oubnmoreka
POILIL.

Enunas
KOJUIEKIHS
H(POBBIX
00pa30BaTEeIbHBIX
pecypcos (school-
collection.edu.ru)

IIpumenenue Ha ypoke
WHTEPAKTUBHBIX (HOpM
paboThI ¢
00yJaroIIMMHUCS:
HWHTEJUICKTYaJIbHBIX UIP,
CTHMYJIHPYIOIIHAX
M03HABATEIHHYIO
MOTHBALHIO
00yJaroINXCS;
BKJIIOYEHHE B YPOK
HUTPOBBIX NPOLEAYP C
LIEJBIO TTOATCPIKAHHS
MOTHUBAIUU
o0yJaroumxcst K
TIOJIy4€HUIO 3HAHUH,
HaJIa)KHBaHUIO
MO3UTUBHBIX
MEXITMYHOCTHBIX
OTHOLIEHUI! B Kiacce;
VHULNUUPOBAHUE U
ToJIIEPIKKA
HCCIIE0BATENbCKON
NIeSITEITBHOCTH
00yJaronIuxcst

I[loBTOpEHME M
00o0menue(6 1)

[oBTOpEHNE OCHOBHBIX
TIOHSTHH U METOJI0B
Kypca 7 knacca,
00001IeHIe 3HAHUH

BriOupath, npUMeHATh
OIIEHUBATH CITOCOOBI CPAaBHEHUS
YCell, BBIYUCIICHHH,
npeoOpa3oBaHMid BEIPAXKCHUH,
peleHns ypaBHEHHH.
OCyIecTBIATh CAMOKOHTPOJIb
BBINIOJIHAEMBIX AEHCTBUH U
CaMOIIPOBEPKY pe3yabTaTa
BBIYHUCIICHUH, Ipe0oOpa3oBaHuii,
nocrpoenuil. Pemats 3anaun u3
peaNbHOM KHU3HU, IPUMEHATH
MaTeMaTHIECKUE 3HAHUS IS
pelIeHts 331a4 U3 APYTUX

OneKkTpoHHas
dbopma ydeOHUKA,
oubmoTeKa
POILIL.

Ennnas
KOJUICKITHS

U QpOBBIX
00pa3oBaTEIBHBIX
pecypcoB (school-
collection.edu.ru)




MIPEMETOB.
Pemath TekcTOBBIC 3a0a9H,
CpaBHUBATH, BEIOUPATH CLOCOOBI
pelieHus 3a1auu

8 ku1acc aaredopa (102 yaca, 3 yaca B HeleJI10)

Haszpanue
paszaena OCHOBHOE OcHoBHbBIE BH/BI J1eKTpOHHBIE BocnurareabHble Bocnut
(TembI) AeATEeJIbHOCTH 3aga4u 3a
cojiep:kaHue pecypcbl
Kypca (4ucio o0y4aromuxcs

4acoB)

Yucaau KBazpaTHBIit KOpeHb U3 ®opMynupoBaTh  ONpeNEeHHE | DICKTPOHHAS VYcranoBieHnue
BbIYHCJICHUS. yncina. [Torstue 06 KBAJPATHOTO KOPHA W3 H9HCIA, | hopma yueOHMKa, | AOBEPHTCIBHBIX
KBanparnsie MPPAllMOHAIILHOM YHUCTIE. | apu(METHYECKOro KBAJPATHOIO | GuATHOTEKA OTHOIIICHUI c

KOpPHH JecsiTnaHbIe KOPHSL. POIIL o0y4JaronmMucs,

(154) TIPUOIIKEHUS IIpumensars Onepanuo Ejunas CIOCOOCTBYIOIINX
UPPALMOHAIBHBIX YACET. | W3BJICYCHHUS KBaJPaTHOTO KOPHS MIO3UTHBHOMY
JlelficTBUTEIBHBIE YHCIIA. ¥3  umMcma, Wcmonp3ys  mpu | <O/MICKIHA BOCHPHATHIO
CpaBHenune HEOOXOAMMOCTH KaJIbKYJIATOP. H(POBBIX 00yJaroIUMuCs
JNEHCTBUTENBHBIX YHCEIL. OneHuBaTh KBaJpaTHbIE KOPHHU 00pa3oBaTENbHBIX TpeOoBaHMH U TMPOCHO
Apupmernueckuit HENBIMU qUCIaMu u | pecypcoB (school- | yuurens, npusneuenuro
KBaJIpaTHbIN KOPEHb. JIECATUYHBIME JIPOOSMH. col Iection,edu_ru) uX BHUMAaHUSA K
VYpaBHeHue Buga X2 = a. CpaBHUBaTb U YNOPAJOYMBATH o0cyxraeMol Ha ypoKe
CpoiicTBa pannoHaIbHbIE u nHdopmarmy,
apUPMETHIECKHX HppalOHAIbHEIE qHcna, AKTHBHU3ALIH HxX
KBaJIpaTHBIX KOPHEH. 3aMCaHHbIe c TIOMOIIIBIO M03HABaTEIbHOI
[IpeobpazoBanue KBaJIpaTHbIX KOpHEH. JIeSATENIbHOCTH;
YHCIIOBBIX BBIPKEHHUH, HccnenoBats ypaBHeHHE X2 = a, noOyxeHue
CO- JeprKalmx HaXOAUTb TOYHBIE u o0ydarommxcs
KBa/IpaTHBIE KOPHH npuOIMKEHHBIE KOPHU 1pH a > 0. coOmonath Ha ypoke

Hccnenosath cBOlcTBa OOIENPHUHSTEIE  HOPMEI
KBQJIPATHBIX KOpHEH, NPOBOIS MIOBE/ICHUS, npaBmiIa
YHUCIIOBBIE  OKCIIEPUMEHTHI  C OOIIEHNSI CO CTApUIMMH
HCIIOJIb30BaHUEM  KaJbKyJSITOpa u CBEPCTHHKAMH,
(xoMmBIOTEDA). TIPUHIIHIIBI yaeOHOI
Jloka3siBaTh CBOICTBa IUCIHAIIINHBL u
apudMeTHIecKknXx  KBaJpaTHBIX CaMOOPTaHN3AINH;
KOpHEH; TpPHUMEHSATh UX IS MpUBIICYCHHE BHUMAHHS
npeobpa3oBaHus BBIPKCHUH. oOydaronmxcs K
BeimonHaTh npeoOpa3oBaHus LEHHOCTHOMY  aCHeKTy
BBIp2KEHHUIH, COoZepKAIINX n3yvyaeMbIX Ha YpOKax
KBaJIpaTHbIe KOpHHU. BrIpaxaTb SIBIICHUH, ~OpraHu3aLus
MIepEeMEeHHBIE M3 T€OMETPHUIECKUX nx paboTsI c
1 Qu3mIecKux HopMyIL. MOJy9aeMoil Ha ypoke
Boruucnars 3HA4YCHUS COLMANbHO  3HAYUMOH
BBIPAXKEHUH, coZieprKaInx nHpOpMaIei;
KBaZIpaTHbIC KOPHH, MUCIIOJIb3Ys BKJIFOYCHHUEC B YpPOK
pu HEOOXOIUMOCTH UTPOBBIX TpOLEAYp ¢
KQJIbKYJIATOP. LIEIbIO oA AepKAHUSA
Hcnonw30BaTh B Xo4€ peucHus MOTHBALIUH

3amadq JIIeMEHTapHbIe obydarommxcs K
NIPE/ICTABICHNS, CBSI3aHHBIE C MOJTYYESHUIO 3HaHUH,
MpUOMKEHHBIMA ~ 3HAYCHHUSMH HaJIa)KUBaHUIO

BEJIMYHH. MO3UTHBHBIX
3HAaKOMUTHCS c ucTopuei MEXKIIMYHOCTHBIX
Pa3BUTUA MaTCMAaTUKU OTHOIIICHUH B KJIacce

Yucaa n Crenens ¢ IesM ®opmynupoBaTh  OIpeneicHHE | DJIeKTPOHHAS MMob6yxnenne
BBIYMCJEHUS. | MOKa3aTelieM. CTEIEHH C LEeIIbIM [TOKa3aTeIeM. dopma yueOHMKa, | OOyJaroIHXCs

Crenenn CraHaapTHas 3aIich [pencrapnaTh 3amuch OONBIINX U | GuEIHOTEKA cobmrogate Ha  ypoKe

¢ HeJIbIM qucIa. MajbIX UHCEN B CTAaHIAPTHOM | pry[[| OOIIETIPUHSTEIE  HOPMBI
oKasateIem Pa3mepsl 00BEKTOB Bune. CpaBHMBAaTH uucia W ) MOBECHMS, IpaBuiIa

(7 OKpYKaloLero Mupa (0T | BEIMYMHBI, 3alMCaHHbIe c Ennnan OOILEHUSI CO CTApUIMMHU




3JIEMEHTapHBIX HCTONb30BaHueM ctenenu 10. KOJUIEKLIUS u CBEpPCTHUKAMH,
YacTHIl A0 KOCMUYECKUX Hcnonp3oBatk 3amuck YHCel B | u)poBHIX MIPUHIIMIIBI yueOHOI
00BEKTOB), AJUTENBHOCTD | CTaHAAPTHOM BHIE IUIS 0GpasoBaTeNbHpIX | AHCUHIIHHEL u
MIPOIIECCOB B BBIpOKEHHS Pa3MEpOB OOBEKTOB, _ | camoopranu3zanuu;
OKpY’KarollieM MHpe. JUINTEIBHOCTH ~ TIPOLIECCOB B pe;:lyp;:_OB (SdChOOI MIPUBJICYCHUC BHUMAHUS
CBoiicTBa cTENEHN ¢ OKPYXKAIOILEM MHPE. collection.edu.ru) obydaronmxcs K
LIETIBIM TT0Ka3aTeIeM ®opmynpoBath, 3alUCHIBATH B OneKTpOHHast LEHHOCTHOMY  acHeKTy
CHMBOJIMYECKON bopme u | bopma yucOHHKa, U3yyaeMbIX Ha YpOKax
WITIOCTPUPOBATh npUMepamMu Oubnuorexa SIBICHUH, OpraHu3amus
CBOWCTBA CTEMEHH POII. ux paboThI c
C IIEJIBIM MOKa3aTeNeM. Enunas MOJy4aeMoil Ha Ypoke
IIpumeHsTs  CBOWCTBA CTCNCHH | KOIIEKIIUS COLIMAJbHO  3HAYMMOM
JUTSL IpeoOpa3oBaHus HPOBBIX nHpopmarmeii;
BBEIp2KEHHH, COepKAIINX 06pa3oBATETBHBIX IpUMEHEHHEe Ha YpOKe
CTENEHH C LEIbIM II0Ka3aTeIeM. HHTEPaKTUBHEIX  (opm
BEIONHATE DEHCTBHS ¢ YNCTIaMH, pecypeos (school- paboTHI c
3allMCaHHBIMH B collection.edu.ru) 00y4aroUMUCS:
CTaHJAPTHOM BHIE (YMHOXXEHHE, HMHTEJUICKTYaJIbHBIX HIP,
JieJieHre, BO3BEICHHE CTUMYJTHPYIOLINX
B CTEIICHD) MMO03HABATEIbHYIO
MOTHUBALIUIO
00yJaromxcs;
BKIIIOUEHHE B  YpPOK
UIPOBBIX IpoLEnyp ¢
LIEJIBIO HOJIePIKaHUS
MOTHUBALUU
oOyJaronxcs K
MOJIy4YEHHIO 3HAHUH,
HaJIQ)KUBAHUIO
TIO3UTHBHBIX
MEKIITYHOCTHBIX
OTHOIIEHUH B KJ1acce
Aurebpandeckn KBanpatHblii TpéxuiieH. Pacrio3naBatb KBaJPATHLIA | DJIEKTpOHHAs [IpuBreyeHre BHUMaHUS
e BpIpaKenusi. | Da3TOXKCHHE KBAJPATHOTO | TPEXUICH, YCTaHABIMBATE | (opMma y4eOHHUKA, oOyJaronmxcs K
KeanpaTHbIii TPEXIIEHA HA MHOJKHUTENH | BO3MOXKHOCTB €T0 Pa3NOKEHHUS HA | GuEIHOTEKA LIEHHOCTHOMY acIeKTy
TpéxuiIen MHOHTEITH. POIIL M3y4aeMbIX Ha YpOKax
(5 4) PackmagpiBaTh Ha MHOXKHTETH Exunas SIBIICHUH, OpTaHU3a1us
KBa/IpaTHBIN TpéXuieH c ux paboThI ¢
HEOTPHULATEJIbHBIM KOJIICKIHA MOJIy4aeMoH Ha ypoke
JMCKPUMUHAHTOM MpPOBBIX COIMAIBHO 3HAYUMOM
O6pa30]33TeHI)HI)IX HHq)OpMaLU/Ieﬁ;
pecypcoB (school- | mpumenenue Ha ypoke
collection.edu.ru) | uaTEpaKTHBHBIX GOpM
paboTeI ¢
00yJaroIIMuUCs:
WHTEJUICKTYaIbHBIX UIP,
CTHMYJUPYIOIINX
[103HaBaTEIbHYIO
MOTHUBALIUIO
00yJaromxcs;
BKIIFOUEHHE B YPOK
HTPOBBIX MPOIEIYP C
LENBIO TTOIIePIKAHHS
MOTHBALIUU
o0ydaronmxcs K
TIOJTy4EHHIO 3HaHHH,
HaJIaKUBAHUIO
MMO3UTHUBHBIX
MEKITHIHOCTHBIX
OTHOIIICHUH B KJIacce;
VHULUHPOBAHKE U
TIOJIEPIKKA
UCCIIEI0BATENIbCKON
JIeSITeTbHOCTH
o0ydaronmxcs
Auredpanyec Auredpaunueckas Jpo0b. 3anuceIBaTh anrebpandeckue | DIeKTPOHHAS [IpumeHeHue Ha ypoke
KHe JonycTrmble 3HAYCHUS BbIpakeHHs. HaxonuTsb (opma yueOHHUKa, | WHTEPAKTHBHBIX dhopm
BBIPA'KEHH. IIEPEMEHHBIX, BXOISIIUX o0acTe OIPENeNneHNs | GuomMoTeKa pa60TbI c
AurreGpanvec B auIre0panyecKue PalMOHAIBHOTO BBIPAKCHMSL. 00yYaroIIIMUCS:




Kasi 1podb BbIpakeHHsA. OCHOBHOE Boinonuath yucnossie | POIII. MHTEIIEKTYaIbHBIX UID,
(15 u) CBOWCTBO TOACTAHOBKM M BBIYMCIATH | EjpHas CTUMYJIMPYIOLIUX
anreGpanydecKot 1poou. 3Ha4eHUE APOOH, B TOM YHCIIE C KOJIIEKIIHS MI03HABATEIbHYIO
Coxkparienue Apooei. TTOMOIIBIO KaIbKYNATOpA. | |\ poBbIX MOTHUBALIUIO
CrosxeHue, BEIYUTaHUE, ®opmynpoBath OCHOBHOE o0y4Jaronxcs;
L o 00pa3oBaTeBHBIX
YMHOXEHHE U JIeJICHUE CBOMCTBO anrebpandeckor 1podu BKJIIOYEHHE B YPOK
anreOpandeckux Apobe. | u HNPUMEHSTH ero qs | PECYPCOB (school- UTPOBBIX MPOLIEYp C
IIpeo6pasopanue npeoOpa3zoBaHus npobeii. collection.edu.ru) IIETIBIO0 TIOIEPKAHHUS
BBIPAKECHUH, BrimonHaTe JEUCTBUS c MOTHUBALIUN
colepiKaIInuxX anreOpanyecKuMU IpOOSMH. oOyJaronmxcs K
anreOpandeckue Apoou [Ipumensars npeoOpa3oBaHus MOJTY4EHHIO 3HAHHUH,
BBIPQXKEHUH AT pelleHus 3aad. HaJIaXKNBaHUIO
Brepaxate ~ mepeMeHHbIE W3 MIO3UTHBHBIX
dhopmy (pm3mueckux, MEXIIMYHOCTHBIX
TEOMETPHIECKHX, OIHCHIBAIOIINX OTHOIIICHHIT B KJIacce;
OBITOBBIC CUTYAIIHN) MHAIMUPOBAHUE U
MOIePIKKa
HCCJIEI0BATENBCKOM
JIEATETBHOCTH
oOyJaronmxcs
YpaBHeHust KBanparnoe ypaBHeHue. Pacrio3naBatb KBajIpaTHbIC | DJIEKTPOHHAS VYcraHoBieHue
" Henonnoe xBagpatHOE ypaBHEHHUSL. dopma yueOHHMKa, | AOBEPHTCIBHBIX
HepaBeHCTBA. ypaBHeHue. ®opmyna 3anuceiBaTh  QOPMYNY KOPHEH | GuemmOoTEKa OTHOIICHUH c
Ksaaparubie KOpHei KBafipaTHOTO KBaZpaTHOTO YPaBHCHMS; PCIIATh | pryri- o0y4JaronmMucs,
YpaBHCHUA ypaBHeHus. Teopema KBajIpaTHBIC  ypaBHEHWI — — | o CHOCOOCTBYFOIIHNX
(15w Buera. TIOJTHBIE U HETIOJHEIE. FHHAT MO3UTHBHOMY
Pewenue ypaBHeHwMi, IIpoBoauts pocTeuime KOJLTERIMSA BOCHPUSATHUIO
CBOJIALIUXCS K HCCIIeIOBAHUS KBaIPaTHBIX L (ppoBBIX 00yUaIOIMMHUCSE
KBaJIpaTHbIM. ypaBHEHU. 00pasoBaTebHbIX TpeboBaHMH H TIPOCHO
Ipocreiimme npoGHO- Pemath ypaBHeHuMs, cBoisiuecs | pecypcoB (school- | yuurens, npusnedenuro
pauyoHaNbHbIE K KBaJpaTHbIM, C IIOMOILBIO coHecﬁon,eduJu) HuX BHUMaHUSA K
ypaBHEHMUSL. npeobpa3oBaHMid W 3aMEHOH o0cykaeMol Ha ypoKe
Pemenne TekCTOBBIX TIEPEMEHHOMN. “HpOPMAIHH,
3aj1a4 C MO- MOIIBIO HaGmomate u  aHamM3mupoBaTh aKTUBHU3ALIN X
KBA/IPaTHBIX yPaBHEHUH CBSI3b  MEXAY KODHSIMH H M03HABaTEIbHOI
ko3 duIeHTaMH  KBaIpaTHOTO TIeSITENbHOCTH;
ypaBHEHHUSL. noOyxeHne
dopmynupoBaTh TeopeMy Buera, o0y4aronmxcs
a Takke OOpaTHYI0 TeopeMmy, coOmomath Ha ypoke
MPUMEHSTh TH TEOPEMBI IS OOIIEeNPUHSTEIE  HOPMBI
penreHus 3a7ad. Pemats MOBE/ICHNS, IpaBHIa
TEKCTOBBIE 3amaqn OOIIEHNSI CO CTAPIIMMHU
anreOpandecKiuM crocooom: u CBEpCTHUKAMH,
TePEXOIUTh oT CJIOBECHOM MIPUHLINIIBI yaeOHOI
(OpPMYIMPOBKH YCIOBHS 3aJadn JIUCIATUTHHBI u
K anreOpanvecKoil MoJeny myTém CaMOOpraHU3alINH;
COCTaBJICHHSI YpaBHEHHS; pelIaTh MPUBJICYCHHE BHUMAHHS
COCTaBJICHHOE ypaBHEHHE; o0y4aronmxcs K
HHTEPIPETUPOBATD PE3YIIBTAT. LEHHOCTHOMY  aCHeKTy
3HaKOMHTBCS c HCTOpHEH n3ydaeMbIX Ha YpOKax
Ppa3BUTHA anreOpsI SIBICHUH,  OpTaHU3aLus
ux paboTsl c
MoTyJaeMoil Ha ypoke
COLMAIbHO  3HA4YUMOH
uHbOpMaIueil;
BKJIIOYEHHE B  YPOK
WUIPOBBIX IIPOLEAYp C
LETBI0 MOIePKaHUS
MOTHBAIIAU
0o0yJaromxcs K
MOTY4ESHUIO 3HaHUH,
HaJIa)KMBaHUIO
IO3HUTHBHBIX
MECKINYHOCTHBIX
OTHOLIEHUH B KJIacce
YpaBHenus JIuneliHoe ypaBHEHUE C PacrniozHaBaThb JIMHENHBIE | DICKTPOHHAS [ToGyxnenue
M HEPABEHCTBA. | BYMs IIEPEMEHHBIMU, €TO | YPABHEHUS c ABYMA | (opma ydeOHHKA, oOyuarommxcs
CucreMbt rpaduK, IprUMepbI HepEeMEHHBIMH. GUGIHOTEKA coOyoaaTe Ha  ypoke

YPaBHEeHM




(13 u)

pelieHus ypaBHEHUH B
LENbIX YHCIaX.
Pewmenue cucreM aByx
JINHEMHBIX ypaBHEHUH C
JIByMs IEPEMEHHBIMU.
IIpumeps! perieHust
CUCTEM HEJIMHEHHBIX
YpaBHEHUI ¢ AByMs
MIEPEMEHHBIMU.
I'paduueckas
HHTEpIpeTanus
YPaBHEHUSI C ABYMS
NIEPEMEHHBIMH U CUCTEM
YpaBHEHU ¢ AByMs
NIEPEMECHHBIMH.
Pemenne TekcTOBBIX
3aj1a4 C MO- MOIIBIO
CUCTEM ypaBHEHHI

Crpouts TpauKd  JTHHEHHBIX
YpaBHEHUI1, B TOM YHCIIE
UCHONB3YS LIU(POBBIE PECYPCHI.
Paznuuate  mapamnensHble  H
NepeceKarouecs: psiMbIe M0 HX

ypaBHEHUSIM.
Pewmats cuctemsl ABYX JTUHEHHBIX
ypaBHEHUI c JIByMS

MEPEMEHHBIMU TIOJICTAHOBKOH H
CIIOKEHHEM.

Pewmats npocreiinme cuctemsl, B
KOTOPBIX OJHO U3 YpaBHEHUH He
SIBIIICTCS JINHEHHBIM.

IIpuBoguTh rpadMuecKyIo
HHTEPIIPETALHUIO peuieHus
ypaBHEHUs ¢ JIByMSI
TIepEMEHHBIMU u CHCTEM
ypaBHEHUI c ZByMS
MEepEMEHHBIMH.

Pematp TEKCTOBBIC 3a7a9u

anreOpanyecKiM Crocooom

POILIL.

Ennnas
KOJUTEKITHS
TU(PPOBBIX
00pa3oBaTeBHBIX
pecypcos (school-
collection.edu.ru)

OOIIEeNpUHSATEIE  HOPMBI
MOBE/ICHUS, paBHiIa
oOIIeHNsT CO CTapUIMMHU
u CBEpPCTHUKAMU,
IIPUHIIMIIB y4eOHOM
JIVCIUTUTHHBI u
CaMOOpTaHN3aINH;
NIPUBJICYCHHE BHUMAHHS
oOyJaronxcs K
LHEHHOCTHOMY  acHeKTy
u3ydaeMbIX Ha YpOKax
SIBJIGHUM,  OpraHu3anus
nux paboTsI c
MOJIy4aeMOl Ha ypoke
COIIMAJIBHO 3HAYUMOI
nHpopmarmeii;
NpUMEHEHHE Ha YpOKe
WHTEPAKTUBHBIX  (HopM
pabotst c
00yJaroIIMUCS:
HHTEIUICKTYaIbHBIX HID,
CTHMYJUPYIOIINX
[I03HABATEIbHYIO
MOTHBALIHIO
00yJaromxcs;
BKIIOYEHHE B  YPOK
UTPOBBIX MPOLEXYp C
LETBI0 HOAePKaHUS
MOTHBAINU
00yJaroIIIXCst K
TOJIYy4YEHUIO 3HAHUH,
HaJIa)KUBaHUIO
MIO3UTHBHBIX
MEKIITIHOCTHBIX

OTHOIIIEHHH B KJIacce

YpaBHeHus U
HepaBeHCTBA.
Hepagencrsa (12

)

UucnoBble HEpaBEHCTBA U
HX CBOMCTBA.
HepasencTBo ¢ oj1HOIM
nepeMeHHoM. JInneiHble
HEepaBeHCTBA C OJJHOH
MEePEeMEHHON U UX
petienue. CUcTeMsl
JTMHEHHBIX HEPABEHCTB C
O/IHOM MepeMEeHHON U UX
peteHue.

NzobpaxeHnue penieHus
JIMTHEHHOT O HEPaBEHCTBA
U MX CUCTEM Ha YUCIIOBOH
MpSIMOM

PopMyIHpOBaTh cBOICcTBA
YHCIIOBBIX HEpaBEHCTB,
HITIOCTPUPOBATH ux Ha
KOOpAUHATHON HPSMOH,

JIOKa3bIBaTh ANreOpandecky.
IIpuMeHATh CBOICTBAa HEPABEHCTB
B X0l pelleHus 3amad. Perrath
JIMHEMHbIE HEpaBeHCTBA C OJHOM
TIepEMEHHOH, n300paxars
peteHne HEpaBEHCTBA Ha
YHUCIIOBON IPSAMOIi.

Pemate  cHUCTEMBI  JTHHEHWHBIX
HEPaBEHCTB, n300paxarhb
pellieHHe CUCTEMbI HEPABCHCTB Ha
YKCIOBOU NPsIMO

OneKTpoHHas
¢dbopma yueOHHKa,
6ubimoreka
POILL.

Ennnas
KOJUIEKI[HSI
IUPPOBBIX
00pa3oBaTeIbHBIX
pecypcor (school-
collection.edu.ru)

ITpuBneyeHre BHUMaHUS
oOyJaronmxcs K
LIEHHOCTHOMY aCIeKTy
H3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aLust
ux paboThI ¢
MOJTy4aeMoii Ha ypoKe
COLUAIILHO 3HAYMMOU
nHpOpMaIei;
HNpUMEHEHHE Ha YPOKe
WHTEPAaKTUBHBIX (HOPM
paboThI ¢
00yYarOIIMHUCS:
HHTEJUICKTYaJIbHBIX HID,
CTHMYJUPYIOIINX
MO3HABATEIBbHYIO
MOTHBALAIO
00yJaronuxcs;
BKJIIOYECHHE B YPOK
UTPOBBIX MPOLIEAYD C
LIEJIBIO TTOJIePIKAHUS
MOTHBALIUH
o0y4aronmxcs K
MOJIY4YCHHUIO 3HAHUH,
HaJIQ)KHBAHHUIO
MO3UTHBHBIX
MEXJIMYHOCTHBIX
OTHOLIEHUH B KJIACCE;
UHUOUHUPOBAHUEC U
HO/ICePIKKA
HCCIeI0BaTEIbCKOM
JIeATENBHOCTH
o0yJaronmxcs




DyHknum. [Tonstue (byHKL[I/II/I. Hcnomnbs3oBaTh 3J‘IeKTpOHHa$[ IIpumenenne Ha ypoke
OcHoBHbIE OO6nacte ompenencHust U | GyHKIHOHAJIBHYIO (dopma ydeOHMKa, | HHTCPAKTHBHBIX bopm
MOHSATHS MHOKECTBO 3HAYEHUH | TEPMUHOJIOTHIO U T — paboThI ¢
G GyHKIUH. Crnoco0bl | CHMBOJIUKY. PRI 00y4aloIHMHCS:
3aJaHus (byHKHI/Iﬁ, BrerauciasaTe 3HAaUEHUS E,HI/IH;a}I HUHTCJUICKTYaJIbHBIX UI'D,
I'padux  Pyrkmn. (dyHKIHM, 3aHaHHBIX CTUMYJIPYIOIIUX
CpoiictBa ¢yHknuu, ux | hopmymnamu (rmpu KOJIIEKIHA M03HABaTENbHYIO
oToOpaXkeHHe Ha HEOGXOIMMOCTH HCTIONTh30BaTh | LIHPPOBBIX MOTHBALHIO
rpaduke KaJbKYJIATOP); COCTABIIATh 00pa30BaTEIbHBIX 00y aAIOIHIXCS;
TaOIHLbI 3HAYCHHI QYHKIMH. | pecypcoB (school- | BkmioueHne B ypok
CrpouTs 110 TouKaM rpaguku | collection.edu.ru) | urposerx mpoueayp c
GyHKumii. LIENbIO TOAJEPKAHUS
OnunceIiBaTh CBOMCTBA MOTHUBALUHN
(byHKL[I/II/I Ha OCHOBE €é O6yqa}omnxcg K
rpaguyeckoro MOTYYEHUIO 3HAHUH,
TIpeICTaBICHUS. HAAKHBAHHIO
Hcnons3osatk HO3HTHBHBIX
yHKIHOHATBHYIO MEKIMIHOCTHBIX
TEPMHUHOJIOTHIO 1 OTHOLICHHMI B KTacce;
CUMBOJIUKY . MHWIMUPOBAHKE U
HccnenosaTe npuMepsl TOICPKKA
rpaduKoB, OTPaKAKOIIMX UCCIIEI0BATENBCKOM
peabHBIE IPOLIECCH U JEATENBHOCTH
siBneHus. [IlpuBoauts 0ByHAIOIIXCA
TIPUMEPBHI ITPOIIECCOB 1
SIBJICHUH C 3aJaHHBIMH
CBOMIcCTBaMu.
Hcnone3oBaTh
KOMIIBIOTEPHBIE MPOrpPaMMBbI
IUISL TTOCTPOCHUS rpadUKOB
(byHKIINH 1 H3ydeHUS UX
CBOMICTB
I(})ymcmm. Urenne wu nocrpoenue | Haxomuts ¢ momompro rpaduka | DneKTpOHHAs [puBneyenre BHUMaHUS
HCJI0BbIC rpaQuKoB KLUH. HKIUM 3HAa4€HHE OJHOH W3 o0ydarommxcs K
bynkunn l'?pp(leepm rpaq)n?gg g);lCCMannBaeme BEJIMYUH 110 g);grp?oﬁz6HnKa, HCE?IOCTHOMY acreKTy
G GYHKIUHA, OTpakalomuX | 3HAYEHHIO IPYTOil. POIII n3y9aeMbIX Ha ypoKax
peanbHbIe TPOIECCHI. B HecIoXHBIX CITydasx BBIPaXaTh E ) SIBICHHUH, OpTaHU3aIUst
OyHKIUY, ONHCHIBAIOIUE | (OPMYIIOH 3aBUCUMOCTh MEXIY AMHaA ux paboThI ¢
npsMyl0 W OOpaTHYIO | BEJIMYHHAMH. KOJUICKIIMA MOJIy4aeMoH Ha ypoke
MIPONOPLIHOHATEHBIE OnuchIBaTh XapakTep U3MEHEHHS I POBBIX COIMAJIBHO 3HAYMMON
3aBMCUMOCTH, HX | OJHOM BEIMYUHBI B 00pa3oBaTeNbHBIX nHdopmarmeii;
rpaduKw. Iumep6ona. | 3aBHCHMOCTH 0T  H3MeHeHHs | PecypcoB (school- | mpumenenme Ha ypoke
Ipadux pysxumm y = X2. | apyroii. Pacmosmasare  Bumwl | collection.edu.ru) | unTepakTHBHEIX hopm
Oynkn y = X2, y = X3, | U3y4aeMbIX GyHKITHIA. paboTeI ¢
y = x, y = IxI; | [loka3piBarh CXeMaTU4eCKH 00yJaroIIMuUCs:
rpadguyeckoe  pelIeHHE | MOJIOKEHHE Ha KOOPAWHATHOW HHTEJUICKTYaJIbHBIX HID,
YpaBHEHHWH W  CUCTeM | INIOCKOCTH rpadukoB QyHKIMN CTHMYJUPYIOIINX
ypaBHEHUH BUja: y = X2, y= X3, [103HaBaTEIbHYIO
y =x,y=IxL MOTHBALIUIO
Hcnone3oBatb 0o0yJaronmxcs;
(yHKIHOHATBHO-TpadUIECKe BKJIFOUEHHE B YPOK
MIPEICTABICHNS IUISI PEIICHUS | UTPOBBIX MPOLEAYP C
HCCIENOBAHUS  YPaBHEHUH W HETBI0 TTOATEPKAHMS
CHCTEM YpaBHEHHIA. MOTHBAIAU
[IpuMeHsATh UUPOBBIE PECYPCHI o0y4aronmxcs K
TS IIOCTPOCHHUS rpapuKoB HOJTY4EHHIO 3HaHUH,
GbyHKUMi HAJTQKUBAHUIO
IO3HUTHBHBIX
MEKIITIHOCTHBIX
OTHOIIIEHHUIT B KJIacce;
WHAIUUPOBAHNE U
MOJIepIKKa
UCCIIEI0BATENIbCKON
NIeSITebHOCTH
o0ydaronmxcs
IloBTOpEHME N [loBroperne  oCHOBHBIX | BriOmparts, MIPUMEHSATB, 3neKTp0HHaq
o0odomenne(6 9) | moHATM! W METOMOB | OIEHWBATH CHOCOOBI CpPABHEHHS dopma yuebHHKa,
KypcoB 7 u 8§ KiaccoB, | 4Mcen, BBIUHCIICHHIA, OGUOITHOTEKA
00o001IeHre 3HaHUT npeoOpazoBaHUit BEIpaKCHHUH, POIIL

peleHns ypaBHEHHH.

Ennnas




Ocy1mecTBIsATh CaMOKOHTPOJIb
BBITIOJIHSEMBIX IEUCTBUI "
CaMOIPOBEPKY pe3yabTaTa
BBIYUCIICHUH, TNpeoOpa3oBaHUiA,
MIOCTPOCHUIL.

Pematp 3amaun u3 peanbHOM
JKU3HU, MIPUMCHSATh
MaTeMaTH4YeCKHe 3HaHWUS IS
pemieHus 3amady M3 JIPYTHX
MIPEIMETOB.

Pemate  TeKcTOBBIC 3a7a4M,

CpaBHHUBATh, BBIOMPATH CIIOCOOBI
penieHys 3a1a9u

KOJUIEKIHS
r(POBBIX
00pa3oBaTENBHBIX
pecypcos (school-
collection.edu.ru)

9 kaacc anreopa (102 yaca, 3 yaca B HeJ1eJ110)

Haszpanue
OCHOBHBIE BHIBI B
pa3zaena (TeMbl) OcnoBHoe P DJIeKTPOHHBIE OCIUTATEJbHbIE
Kypca (4ucio coiep:kaHue o6yaaromuxcs pecypchl 3ama4u
4acoB)

Yucaa u Panmonanbsubie PasBuBarsb npesictaBieHus 0 | DIEKTPOHHAS YcranoBieHue
BEIMHCIICHHS. 4qucia, YHCIIaX: OT MHOXXECTBA dopma yueGHuKa, | AOBEPHTEILHBIX
eiicTBUTE/IbHBIE UppanuoOHaIbHbIC o

A ppan HaTypaJIbHBIX !jncen hie] 6ubroTexa PIIII, | OTHOLICHHI c
yucaa gncna, KOHEYHBIC U MHOKECTBA MEHCTBHTENBHBIX | | pypag 00y4JaIOIMMHUCS,

(99 CCKOHCHHBIC qHCel. CIOCOOCTBYIONINX
AECATHIHEIE ApOGH. O3HAKOMUTLCS C KOJIICKIMS TMO3UTHBHOM!
MmuoxkecTBO 1 DPOBBIX y
NeHCTBUTETbHBIX BO3MO>KHOCTBIO BOCIIPUSITHIO
quce; IPEICTaBICHHUS 00pa3oBaTEIBHEIX 00yYaroIUMHUC
NEHCTBUTEIILHBIC JIEHCTBUTENBHOIO YUCIIA KaK pecypeos  (school- TpeboBaHUH M TIPOCHO
qHcia Kak OeCKOHEUHOI IeCATUIHOM collection.edu.ru) | yumrens, npusnedenHIo
GeckoneuHbIe 6 JIpOoOH, IPUMEHSITH ux BHUMaHUSI K
ACCIATUIHBIC POOH. JIECATHYHbIE MPHOIMKEHHS obCyXKIaeMolt Ha ypoke
Bsanwiio QIIMOHATIBHBIX U nHdopmarmn
OJTHO3HAYHOE p p ’
COOTBETCTRHC UPPALMOHABHBIX YHCEIL. AKTHBM3ALMM ux
MEXKILY H300paxatsb HO3HaBaTENbHON
MHOYKECTBOM JeHCTBUTENBHBIC YHCITA JIeATENBLHOCTH;
JIEUCTBUTEILHBIX TOYKaMH KOOPJIHHATHON noOyXaeHne
qUCCII U MHO)KeCTBOl\\’/I Hp}IMOﬁ. 06y‘IaIOIlII/IXC}I
TOYCK KOOPIIMHATHOM | 3anycripaTh, CpaBHUBATL U co0onaT, Ha  YpoKe
gg’gg?ﬁne YIopsIIOYMBaTh OOIIENPHUHSTEIE HOPMEI
NEHCTBHTEbHBIX JIeCTBUTENBHBIC YUCTIA. MIOBE/ICHUS, npaBmiIa
amcen, BeImonHsTh, couerast yCTHble OOIIEHUSI CO CTApUIMMH
apupmMeTHIecKre Y IMCbMEHHBIE PUEMBI, " CBEPCTHHUKAMH,
nelcTBUS C apuQmMeTnIecKne IeHCTBIS C TIPUHIIHIIBI yaeOHOH
JIeICTBUTEIILHBIMU paOHATbHBIMHI YHCIIA- JIMCLUTUIHHBI u
4HCIIaMH. MU; HAXOUTh 3HAYECHMS CaMOOpraHM3al|H;
Hpubmmkénnoe CTereHel ¢ nenpMu [PUBJICYEHUE BHUMAHUS

HAa4YCHUEC BEJUYMHBI .

?FO?IHeOCTi e > | mokasaTelsMH U KOpHeH; o0yJaronmxcs K

HpI/I6J'II/I)KeHI/IfL BBIYHUCIIATH 3HAUCHUSA . HNEHHOCTHOMY ACIEKTY

OprrHeHI/Ie qucell. YHCJIOBBIX BBIPAXKCHUH. U3yJaeMbIX Ha YpOKax

[Mpukuaka u [TomyunTs mpeacTaBieHUe O SIBJIEHUW, OpraHu3anus

OLIEHKA Pe3yJIbTATOB 3HAYMMOCTH ux paboTs! c

BBITHMCIICHUH JIeHCTBUTEIBHBIX YHCET B MOJIyyaeMOi Ha Ypoke
NPaKTHYECKON JIeATENbHOCTH COLMATEHO  3HAYUMOM
YesoBeKa. uHbopMaruen;
AHanu3upoBaTh U J1eN1aTh BKIIIOYUEHHE B  YPOK
BBIBOJIbI O TOYHOCTH UI'pOBBIX THIpoHenyp ¢
PUOTKCHUS LEIbIO MO EPKAHUS
)IeﬁCTBHTeHbHOFO qyucia npu MOTHBALIUH
pelIeHHH 3a/1ay. o0yuarommxcs K
OKpyrisTh JefiCTBUTENbHBIC HOJTy4CHHIO 3HaHHH,
YHCIIA, BBITOJHATE TPHUKUIKY HaJI)KHBAHHUIO
pe3yibTaTa BEIYUCIICHUIA, MO3UTHBHBIX

OLIEHKY 3HaU€HUH YUCIOBBIX
BBIPXKECHHUH.

MECXKINYHOCTHBIX
OTHOIICHHUH B KJIacce




3HAKOMUTBCS C UCTOPUEH
Pa3BUTHS MaTEeMaTHKH

Vpasneuus Jluneitnoe OcBauBaTh, 3alOMHHATh | JJIEKTPOHHAS IoGy:xnenue
W HepaBeHCTBA. ypaBHeHHe. Penrenve | U NPUMEHATb ¢dopma ydeOHHKa, 00y9aromHXCst
YpaBHeHvHﬂ ypaBHeHI/If/'I, rpa(l)nqec](ne oubamnoreka PDIIIL. cobmromath  Ha Ypoke
¢ oHOH CBOIAINUXCS K MEeTOABI TIPU PEIICHUN EunHas OOIIeNpPUHSTEIE HOPMBI
NEPEMECHHOU JIMHCHHBIM. ypaBHEHUI, HEPABEHCTB U HOBEICHMUS, npaBuIa
(14 g) KBagpatHoe HUX CUCTEM. KOJIICKIMS 00IIeHNsT CO CTapUIMMHU
YpaBHEHHC. Pewrenne | Pacmo3HaBaTh Ieinble B | THQPOBBIX u CBEPCTHUKAMH
YpaBHCHHH, APOOHBIC yPaBHCHHUSL. 00pa3oBaTeNbHbIX | 6ot
CBOJISIIINX CST PemaTp J1IMHelHbIE U PUHLHIIBL y4aeOHOU
K KBaJpaTHBIM. KBaJpaTHbIe pecypcos (school- | nucrurrrHEL u
BukBaapaTHble ypaBHEHHMs, ypPaBHEHUS, CO||ECtIOI’l.edU.I’U) caMOOpraHu3alnu;
YpaBHEHMUSI. CBOISIIIIECST K HUM, NpUBJICYCHIE BHUMAHHS
HpI/IMepBIupeI_LIeHI/IfI npocTteiime 7poOoHO- 00y4aromuXxcs K
YPaBHCHHH TPETheil M | PAIlMOHATbHbBIC LCHHOCTHOMY  aCIIeKTy
4eTBEPTON CTereHei YpaBHEHUSI. M3y4aeMBIX Ha YPOKAax
pa3no>xeHueM Ha Ilpeasnarath .
MHO>KUTEIIH. BO3MOYKHBIE CIIOCOOBI ABJICHIH,  OpraHH3aiuA
Pemenue ILpO6H0 peIICHNs TEKCTOBBIX ux pau60TH ¢
PaLMOHAITEHBIX 3a1a4, 06CYyKAATh UX U TIoIyqacMON  Ha  ypOKe
ypaBHEHHIA. pemiaTb TEKCTOBBIC CONMaJIbHO 3HaYUMOHU
Permenue TeKCTOBBIX 3aJladud pa3HBIMHU nHdopmarmeii;
3amau croco0aMHu. IpUMCHEHHE Ha YpOKe
anreOpandecKum 3HaKOMHUTBCS C HWHTEPaKTUBHBIX  (hopM
METOJIOM HCTOpUEN pa3BUTHS PaboTHI c
MaTeMaTHKH 06y A0 IHMICS:
HHTEIJUICKTYaJIbHBIX WD,
CTHMYJIUPYIOIINX
MI03HABaTEIbHYIO
MOTHBALIHIO
00yJaronmxcs;
BKIIIOUEHHE B  YpPOK
WTPOBBIX MpPOLEAYp C
LEeNpI0  HOAJEpKAHUSL
MOTHBAIAU
00yJaroIIIXCst K
TOJTYy4YEHUIO 3HAHMH,
HaJIa)KUBaHUIO
MTO3UTHUBHBIX
MEKITHIHOCTHBIX
OTHOILCHUH B KJlacce
YpaBHeHust JIluneiinoe ypaBHeHue | OcBauBaTh M DNeKTpOHHAs IIpuBreucHre BHUMaHH
U HepaBeHCTBA. Cc IByMsA NPUMEHATHh TPUEMBI dopma yueOHHMKa, | OOYJAIOMMXCS K
Cl’lCTeMblv IIEpEMEHHBIMH U €T0 pelIeHus CUCTEMBL oubmuoreka PDIII. | UCHHOCTHOMY acCCKTy
YpaBHECHMH rpaduk. ABYX nHHgfx’Ime Exunas M3y4aeMbIX Ha ypoKax
(14 ) Cucrema 1Byx YpaBHCHHHU C JIBYyMsl SIBJICHUH, OpraHu3aius
HHHeI‘/’IHny NEPEMEHHBIMU U KOJUICKIHA WX PaGoTHI ¢
BHEHHUI1 BYMSI CHUCTEMBI ABYX N
ﬁggeM‘zHHm:@? Hy ypaBHeHI/Ii”II,}l; KOTOPBIX (L)Ig@g?;:fenmm TTOTYHACMOT Ha Ypoke
p COIMATLHO 3HAYUMOMN

€€ pelieHue.
Pemenue cucrem
ABYX ypaBHEHUH,
OJHO U3 KOTOPBIX
JIMHEHHOe, a Ipyroe
— BTOpPOU CTENEHHU.
I'padpnueckas
WHTEepIIpETaIUs
CHUCTEMBI ypaBHECHUM
C nOByMms
IepPEMEHHBIMH.
Pemenne TexcTOBBIX
3aga4
anreOpandecKum
cnocobom

OJTHO ypaBHEHHE
HE SIBISICTCS] JINHEHHBIM.
Hcnoan3oBath

(G YHKIMOHAIIBHO-
rpadugeckue
IPEACTABIICHUS IS
pelieHHus H
HccIeJOBAHUS YPaBHEHUH
H CHCTEM.
AHaJIM3UPOBATH TEKCTHI
3ajad4, pemaTh MX
anreOpandecKum
CIocoOoM: TepexoanTh
OT CJIOBECHOM
hopMyHpOBKH yCIOBHSA
3a7a4u K
anrebpanvdeckoit
MOJENIHU IIyTEM
COCTaBJICHUSI CHCTEMEI
YpaBHEHHU; pemiaTh
COCTAaB JICHHYIO CHCTEMY
YpaBHEHUM;
HHTEPNpPeTHPOBATH
pe3yabTaT.

pecypcoB (school-
collection.edu.ru)

nHpOpMAaIei;
pUMEHEHHE Ha YPOKe
HHTEPAKTUBHBIX HOpM
paboThI ¢
00y4alOIMMHCSL:
UHTEJUIEKTYaJIbHBIX UI'D,
CTUMYJIUPYIOIIHX
MO3HABATEIBHYIO
MOTHBALAIO
00yJaronmxcs;
BKJIOUEHHE B YPOK
UTPOBBIX MPOLIEAYD C
LIEJIBIO TTOJIePIKAHUS
MOTHBALIUH
oOyJarommxcs K
MOJIYYCHHUIO 3HAHUH,
HaJI)KHBAHHUIO
MO3UTHBHBIX
MEXJINYHOCTHBIX
OTHOIIEHHH B KJ1acce;
UHUOUHUPOBAHUC U




3HAKOMHUTBLCHA C
HCTOpHeEl pa3BUTHS
MaTeMaTUKHU

MOJ/ICPXKKA
HCCIIEI0BATEILCKON
JIEeATEIILHOCTH
00yJaroIIXCst

YpaBHeHust
U HEpaBeHCTBA.
Hepagencrsa (16 )

YHucnoBelie
HEpPaBCHCTBA HW WX
CBOMCTBA.
Jluneiinsie
HEpaBEHCTBA c
OJIHOM HepeMEeHHON
U UX pelieHue.
CucTeMBbl JIMHEWHBIX
HEpPaBEHCTB C OJIHOH
nepeMeHHOM U Hux

Yurarth, 3aMKCHIBATh,
MMOHUMATh,
HHTEPIIPETUPOBATH
HEpaBEHCTBA; UCIIOJIB30BATh
CHUMBOJIUKY U
TEPMHUHOJIOTHIO. BBINONHATE

npeoOpa3oBaHUs HEPABEHCTB,

HCITIOJIb30BATh JJISI
npeoOpa3oBaHUs CBOWCTBA
YHCIIOBBIX HEPABEHCTB.

OneKTpoHHas
¢dopma ydeOHHKa,
6ubmmorexa POILI.
Enunas
KOJUICKI[HSI
UPPOBBIX
00pa30BaTENbHBIX
pecypcoB (school-
collection.edu.ru)

[Ipumenenue Ha ypoke
HWHTEPAKTUBHBIX (HOPM
paboTsl ¢
00y4aroUIMuUCS:
UHTEIUIEKTYaTbHBIX UTD,
CTHMYJUPYIOIINX
MI03HABATEIbHYIO
MOTHBAIIHIO
00yJaronmxcs;
BKJIIOYEHHE B YPOK

poLicHie. Pacnio3naBathb nuHeliHbIE U WUIPOBBIX NPOLIEAYP €
KBanpatHsbie
HEpaBEHCTBA M HX KBaJpaTHEIC HEPABEHCTBA. LETBIO TOANEPKAHHA
perueHue. Pemats nmuHelHbIE MOTHBAIUU
I'padudeckas HEPABEHCTBA, CHCTEMBI obydaronmxcst K 3
HHTEepIIpeTaLus JMHEWHBIX HePaBEHCTB, MIOJTYYESHUIO 3HAHUH,
HEepaBEHCTB u CHCTEMBI HEpaBEHCTB, HaJIa)KUBaHUIO
CHCTEM HEpPaBEHCTB BKJIIOYAIOIIMX KBAaJpaTHOE TIO3UTHBHBIX
c IBYMs HEPaBeHCTBO, U PEIaTh HX; MEKITTYHOCTHBIX
IIepEeMEHHBIMU 00CyK1aTh TOIyIEeHHbIE OTHOIIICHHUII B KJ1acce;

pelIeHusI. MHAIUUPOBAHNE U

M3o6paxats pemnieHue MOIePKKa

HEePaBEHCTBA M CHCTEMBI HCCIIeI0BaTeIbCKON

HEepaBeHCTB Ha YHCIIOBON NIeSITeTBbHOCTH

HPSIMOH, 3aITHCHIBaTh o0y4aronmxcs

pelIeHre ¢ ITOMOIIBI0

CHMBOJIOB.

Pemats kBanpatHbie

HEPaBEHCTBA, UCTIOIb3Ys

rpadugecKue

HPE/ICTaBICHNSL.

OcBauBaTh U IPUMEHATH

HEepaBeHCTBA IIPH PEICHUH

pa3IMYHBIX 33/1a4, B TOM

YHCIIe TPAKTHKO-

OPHEHTHPOBAHHBIX

®Oyuxuun (16 9) Ksanparuunas PacniozHaBate BHIIBI DNeKTpOHHAs VYcraHoBieHue

cbyHKI}I/I;I, e€rpaduk n3yvaeMbIx QyHKIIHI; dopma yueOHHKa, | AOBEPHUTCIBHBIX
M CBOIiCTBaA. WILTIOCTPUPOBATH GubanoTexka PIIIL. | OTHOWIEHHI c
ITapa6ona, CXEMaTHYECKH, OOBSICHATH EjunHas 00yYaroIIMUCS,
KOOpAHUHATBI pAacIoyioxKEeHUe Ha CIOCOOCTBYIOIINX
BCPIIMHEBL KOOPJIUHATHOH MIOCKOCTH KOJLTeKIIA MO3UTUBHOMY
napaGoItkl, OCh rpadukoB pyHKIMA BUma: Yy IHpoBEIX BOCHPHATHIO
CHUMMETPUH =kx,y=kx+b,y=k,y= 00pa30BaTEFHBIX 00 yHaIoIUMACs
napaGobL. ax2,y=ax3, X,y =x,y=1x | pecypcoB (school- | rpeGoBanuii u mpocs6
Crenennbie | B 3aBucuMocTH oT 3Hauenwit | collection.edu.ru) | yumrens, mpusnedenuo
Pynxmmum K03(GUIIHEHTOB; OMICHIBATH ux BHHMaHUS K
HaTypalbHBIMU UX CBOWCTBA. o0cyX1aeMoil Ha ypoke
TOKA3aTeIAMH 2 1 Pacmo3HaBath nHdopmaruy,
3’H)f, rpa(bm(n u KBaJpaTHIHYIO dOyHKIII/IIO AKTHUBU3aLUU ux
o e | 19, dorae, Dpmoums
y =k« + b y=", 3aBHCUMOCTEN U3 peajbHOM ﬁg’é;?;gg;?’
y = ax3,y = ax®, y KU3HH, sk, 0ByHAKOMHXCA

=X ¥y = x|

reoMeTpud. BeIABIATH U
00001maTh 0COOEHHOCTH
rpaduka KBaIpaTHIHOMN
byHKIMU Yy = ax® +
bx + c.

Ctponts U u300paxarhb
cXeMaTHYeCKH TpapuKu
KBaJPaTHIHBIX
GyHKIU, 3aJaHHBIX
dopmymamu Buma y =
axt,y = ax®* + q,y
a(x + p)%y = ax’
bx + c.
AHAJIN3UPOBATH U

+

cobmogaTh Ha  ypoKe
OOIICTIPUHSTBIE HOPMBI
HOBEJICHHUS, npaBuiIa
OOIIEHUsI CO CTapUIMMHU
u CBEPCTHHKAMH,
MPHHIIUIIBI y4eOHO
JIMCLUTLTHHBI u
caMOOpraHU3alHy;

NPHBJICYCHHE BHUMAaHUS
o0y4aronmxcs K
[ICHHOCTHOMY  aCIIeKTY
U3y4aeMbIX Ha YpOKax
ABJICHUM, OpraHu3auusi
HX paboThI c




NPUMEHATH CBOiiCcTBA
M3YYCHHBIX (OYHKLINN 15t
HX ITIOCTPOCHUS, B TOM
YHCIIEe C IIOMOIIBIO
IH(PPOBBIX PECYPCOB.
Brigasiaste 1 000011aTH
ocobeHHOCTH rpadrka
KBaJPaTHYHOH QYHKIIMH Y
=ax2 +bx +c.

Ctpouts 1 n300paxarhb
CcXeMaTH4eCKH rpadukn
KBaJpaTUYHBIX QYHKLINMH,
3a7aHHBIX HOPMYITAMH
BUIay = ax2,y =ax2 +q,
y=a(X +p)2,y =ax2 + bx
+C.

AHanu3upoBaTh U
MIPUMEHSITH CBOICTBA
M3YYCHHBIX QYHKUMN IS
HX ITOCTPOCHUS, B TOM
YHUCIIe ¢ TOMOIIBI0
nH(POBBIX PECypcoB

M0JIyya€MOM Ha YpOKe
COLUANbHO  3HAYUMOH
nHpopmarmeii;
BKIIOUEHHE B  YpPOK
UTPOBBIX MpOLENYp C
HENbI0  TOANEPKAHUS
MOTHBAIUU
oOyJaronxcs K
MOJIyYEHHIO 3HAHUH,
HaJIa)KUBaHUIO
MIO3UTHBHBIX
MEKIITIHOCTHBIX
OTHOILIECHUH B KJIacce

YucaoBble
0CJIeI0BATEILHOCTH

(15 u)

Ilonarue yncnosoi
MOCIIEJOBATEILHOCTH.
3ananue
HOCIIEJOBATEILHOCTH
PEKyppeHTHOH (opMyIoi
u popmyIoit n-ro wieHa.
Apudmerndeckas u
reoMeTpHuyecKas
nporpeccuu. @opmyisl n-
TO 4IeHa
apu(METHIECKON 1
reOMEeTPUYECKON
IPOTPEeCcCUit, CyMMBI
HEPBBIX N YWICHOB.
N3o0paxeHue 4eHoB
apu(METHIECKON 1
TeOMETPUUYECKON
MpOorpeccuii ToukaMu Ha
KOOpPJIMHATHOM
TUIOCKOCTH.

Jluneiinplii n
SKCIIOHEHIHAIBHBIA POCT.
C102HbI€ POLCHTHI

OcBauBaTh U IPUMEHSTH
HMHJEKCHBIC 0003HAYCHUS,
CTPOHTH PEUEBBIE
BBICKa3bIBAHHS C
UCIIOIb30BaHHEM
TEPMHHOJIOTHH, CBSI3aHHOI €
HOHSATHEM
MOCIIEe0BaTEIbHOCTH.
Ananm3uposats GopMyiy n-
TO WieHa
MOCIIEA0BATEIbHOCTH WIN
PEeKyppeHTHYI0 GOpMyITy U
BBIYUCIISITH YICHBI
MOCIIeJOBATEILHOCTEH,
3aJJaHHBIX TUMHU
hopmymnamm.
YcranaBnuBaTh
3aKOHOMEPHOCTb B
MOCTPOCHUH
MOCIIE0BATEIbHOCTH, €CITH
BBINIMCAHBI TIEPBhIE
HECKOJIBKO €€ YJICHOB.
PacnioznaBath
apu(pMETHIECKYIO0 U
TEOMETPHUYECKYIO
MIPOTPECCHHU TPH Pa3HBIX
croco0ax 3aJaHusl.

Pemars 3agauu ¢
HCTOJIb30BaHUEM (HOPMYIT n-
O WieHa apu(pMeTHIECKOi 1
reOMEeTPUYECKON
IpOTrpeccuii, CyMMBI IEPBBIX
N YICHOB.

N300paxats diieHbI
MOCIIEe0BATEILHOCTH
TOYKaMH Ha KOOPIUHATHON
iockoctu. PaccMarpusats
IPHMEPHI TPOLIECCOB U
SBJICHUH U3 pealbHOH KHU3HH,
WJUTIOCTPUPYIOIIUE
W3MEHEHHE B
apu(pMeTHIeCKON
MIPOTPECCHH, B
TEOMETPHUYECKOI
POTPECCHH; U300paXkaTh
COOTBETCTBYIOIINE
3aBHCUMOCTH TpadUueCKH.
Pemiars 3agaun, cBI3aHHBIC C
YUCIOBBIMHU

DNeKTpOHHAas
dbopma ydeOHUKa,
6ubmmorexa POIII.
Enunas
KOJUICKLIUS
UPPOBBIX
00pa3oBaTeNbHBIX
pecypcoB (school-
collection.edu.ru)

[oGyxnenne
oOyJaronxcs
coOmoaaTe Ha YpOKe
OOIIEeNIPHUHSTEIE HOPMEI
TIOBE/ICHUS, npaBmiIa
OOIIEHUSI CO CTApUIMMH
u CBEPCTHHUKAMU,
TIPUHIIHIIBI yueOHOI
JIMCLUTUIHHBI u
CaMOOpraHu3alHy;
NPHUBJICYCHHE BHUMaHHS
00yJaroIIXCst K
LEHHOCTHOMY  aCHeKTy
n3yd4aeMBIX Ha YpOKax
SIBIICHNH, OpraHu3alus
ux padoTsl c
MOJIyyaeMOM Ha YpOKe

COIIMAJIbHO  3HAUYMMOM
nHpOpMaIei;
NpUMEHEeHHe Ha YpOKe
HHTEPAKTUBHBIX  (OpM
pabdoTh c
00yYarOIIMHUCS:
MHTEJUICKTYAJIbHBIX HIP,
CTUMYJIUPYIOIINX
MO3HABATEIbHYIO
MOTHBAIHIO
00yJaronmxcs;

BKJIIOYEHHE B  YPOK
WUTPOBBIX MpOLEAYp C

LeNbl0  TOJUIepIKaHUs
MOTHBALUH
0o0yJaronxcs K
HOJTy4CHHIO 3HaHHH,
HaJIQKHBAHHUIO
MO3UTHBHBIX

MEXITUYHOCTHBIX
OTHOIIICHHH B KJIacce




MOCIIEIOBATENbHOCTSIMH, B
TOM UHCIIE 3a]Ia41 U3
peanbHOM KU3HU C
HCIIOb30BaHIEM II(POBBIX
TEXHOJIOTHH (3JEKTPOHHBIX
TabmML, rpaduuecKoro
KaJbKyJIATOPA U T.IL.).
Pemiate 3a1a4n Ha CIOKHBIE
MPOLEHTHI, B TOM YHCIIE
3a7a4y U3 peasbHON
HPaKTHKA (C
HCIIOb30BaHIEM
KaJIBKYJIATOPA).
3HaKOMHUTBCA C UCTOPUEH
Pa3BUTHS MaTEMaTHKH.

IloBTOpEHME,
000011IeHHE,
cHCTeMAaTH3auMus
3HAHM I

(18 u)

Yucaa "
BbIYHCJICHUS
(3amuch, cpaBHEHHE,
AencTBUA c
NIEUCTBUTEIBLHBIMHA
YHCIIaMH, 9UCIOBast
apsiMast; IIPOIEHTHI,
OTHOIIICHUS,
PONIIOPIINH;
OKpyTJICHUE,
npuOIIMKeHne,
OIICHKA; pCeIICHUES
TEKCTOBBIX  3ajaad
apu(PMETHIECKUM
croco6om).
Anredépanyeckue
BbIPasKeHH
(mpeo6pa3oBaHue
anreOpandecKux
BBIPaXKEHUH,

IOy CTUMBIC
3HAYCHUS

OnepupoBarthb
MOHSITUSIMU . MHOXXECTBO,
ITOJIMHOYKECTBO,0TIePAIIHH
HaJ MHO>XECTBaMU;
HCHOJIb30BATH
rpadudgeckoe
IIpeCcTaBICHUE
MHOXKECTB TSI ONTMCAHUS
peanbHBIX IIPOIECCOB U
SIBJICHUH, TIPU pEIICHUU
3ama4 U3 Ipyrux
Y4EeOHBIX MPEIMETOB.
AKTyaJu3upoOBaTh
TEePMHHOJIOTHIO B
OCHOBHbIE JAeilicTBUs,
CBSI3aHHBbIE C YHCIAMHU:
HaTypaJabHOE YUCIIO,
MPOCTOE ¥ COCTABHOE
Yucia, JeJIUMOCTh
HaTypaJbHBIX YHCEl,
MPU3HAKHU JEITUMOCTH,
LIeJI0e YUCJI0, MOIYJb
quciaa, OOBIKHOBEHHAS U
necsaTuIHas Apoou,
CTaHAAPTHBIA BUJ YUCHA,
apupMeTHIEeCKHI
KBaJIpaTHBIN KOPEHb.
BuInoaHATL AeiicTBHSA,
CPaBHUBATH H
YHOPAOYUBATH YHCIIA,
MPEICTABIISITh YMCIIa Ha
KOOPJAWHATHOM NPSIMOiA,
OKPYTJISITh YHCIA;
BBINOJIHATH NPUKUAKY U
OLIeHKY pe3yJbTaTa
BBIYHCJICHUH.

Pemiate TeKCTOBBIE
3ama4M apupMeTHISCKUM
criocobom. Pemats
NpaKTHYeCKHe 32/1a4H,
conepiKaIiue MpoIeHTEHI,
JIOJIH, YaCTH,
BBIpakaromye
3aBHCUMOCTH: CKOPOCTH
— BpeMsl —
paccrosiHue, LeHa —
KOJIMYECTBO —
CTOMMOCTB, O0OBEM
paboTel — BpeMsT —
IIPOU3BOIUTEIILHOCTD
TpyHda.

Pa30uparb peailbHble
JKU3HEHHBIC CUTYyaluu,
¢opmyMpoBaTh UX Ha
A3BIKC MAaTCMAaTHUKH,
HAXOAMTh pelIcHNUE,

DneKTpoHHas
¢dopma yueOHUKa,
o6ubmmotexa POIII.
Enunas
KOJUTEKIIHS
UPPOBBIX
00pa3oBaTeIBHBIX
pecypcoB (school-
collection.edu.ru)

[MpuBneyeHne BHUMaHHS
oOyJaronmxcs K
LEHHOCTHOMY aCIIeKTy
n3y4aeMBIX Ha ypoKax
SIBTICHHH, OpraHu3anust
ux paboTHI ¢
M0JIy4aeMoi Ha ypoke
COLUAIIbHO 3HAYMMOU
nHpOpMaIei;
IIpPUMEHEHHE Ha YpOKe
HWHTEPaKTUBHEIX (HOpPM
paboThI ¢
00yYarOIIMHUCS:
HHTEIJUICKTYaJIbHBIX HID,
CTUMYJIUPYIOIIIX
M03HABATEIbHYIO
MOTHBAIIHIO
0o0yJaronmxcs;
BKJIIOYEHHE B YPOK
UTPOBBIX MPOLIEAYP C
LETBI0 TTOAePKAHHS
MOTHBAINU
oOyJaronmxcs K
MOJIy4YEHUIO 3HAHUH,
HaJIa)KWBaHUIO
MO3UTHBHBIX
MEKITTIHOCTHBIX
OTHOILEHUI! B Ki1acce;
WHULMUPOBaHKE U
MOJIePIKKa
HCCIIeI0BaTeIbCKON
JIeATeTbHOCTH
oOyJaronxcs




MIPUMEHSIS
MaTeMaTHIeCKHUHI
ammapar,
MHTEPNPEeTUPOBATH
pe3yabTat. OnepupoBarthb
TMOHSITUSIMU: CTETICHD C
LIEJIBIM TTOKa3aTelIeM,
apudpmMeTHIeCKu
KBaJpaTHbIA KOPEHB,
MHOTOYJICH,
anreGpandeckasi IpoOsb,
TOXXIECTBO.

BBINOJHATHL OCHOBHBIE
JeHCTBUA: BBIIOIHATH
pacuéreino popmyiam,
npeoOpa3oBBIBATH LIEJbIE,
ApOOHO paroHaJIbHbBIE
BBIPAYKCHHUS U
BBIPa)KEHHUS C KOPHSIMHU,
peann30BEIBaTh
pa3yIo)KeHHe MHOTOYJICHa
Ha MHOXHTEIIH,B TOM
YHCJIe C UCTIOIB30BaHUEM
¢dopmyIT pasHOCTH
KBaZ[paToB W KBagpaTa
CYMMBI U Pa3HOCTH;
HaXOIWUTH IOy CTUMBIC
3HAYSHUS IIePEMEHHBIX
1 ApOOHO-
panMoOHAIBHBIX

BBIPaXKEHUM, KOpHEH.

7 knacc reomerpus (68 yacos, 2 yaca B Heie/110)

Hassanue OCHOBHDBIE BHIDI
pasaena (TeMbl) OcHoBHoOE DaekTponnbie | BocnurareabHbie
( CoAcp:KaHue ACHTETLHOCTH €CYPChI 3ajaum
Kypca (4ucJjio
M P odyuawuuxcs pecyp
4acoB)
MpocTreiimue IIpocreiimmue ®DopmMyTHPOBATH DneKTpoHHAas VYcraHoBieHue
reoMeTpHYecKHe reoMeTpUIecKue OCHOBHBIC TOHSITHS U dopma ydeOGHMKa, | AOBEPUTEILHBIX
(l)HFYBBI H UX OOBEKTHI: TOYKH, OIIpECIICHU . GUGIHOTEKA OTHOILIEHUH c
CBOHCTBA. IpsSMBIE, JIYYH M Pacno3snaBarthb 06yarOITIMICS,
HN3mepenne YIJIbI, U3y4YECHHBbIE POIIL CIIOCOBCTBYIOMHX
T€OMETPUIECKHX MHOT'OYTOJIbHUK, reOMETPHUYESCKUE Enunas HO3HTHBHOM
BC/IMYMH JoMaHas. ¢urypsl, onpeaesAaTh KOJUTEKITHS y
(14w CMexHbIE U HMX B3aUMHOE HPPOBHIX BOCIPHSTHIO
BEPTUKAIbHBIC YIJIBI. | PACHOJIOKEHUE, 1Hep 00y4aroIIMHCs
Pa6oTa ¢ BBINMOJIHATH YePTEX MO 00pa3oBaTeIbHbIX | tpeGoBanmii u mPOCKH
IpocTeHIIIMH YCJIOBHIO 3aJ1a4H. pecypcoB YUHTENs, NPHBICYCHHIO
It:IepTexcaMn. MposoauTk (school- HX BHHUMAHUS K
SMCPDCHHC MpOCTEHIINE i 00CyXIaeMoii Ha ypoke
JUHEUHBIX U TIOCTPOCHUSI C TOMOMIBIO collectlon.edu.ru) uﬂd)y(;KMa - P
YIJIOBBIX BEJIMYHH, LUPKYJIs U JTUHEHKU. PMALUIH,
BEIYHCIICHHE U3MepAThH JTUHEHHbIE U aKTHBM3AlUM X
OTPE3KOB U YIJIOB. YTJIOBBIE€ BEJIMYHUHBI IMO3HABATCJIIbHOMU
ITepumerp u reOMETPHYSCKHX U JIEATENLHOCTH;
mromans ¢uryp, IPAaKTHYECKHUX noOyXaeHne
COCTABJICHHBIX U3 0OBEKTOB. O6y‘IaIOHH/IXCH

npsAMOYTOJIBHUKOB

OnpeneasaTh «HA a3
pa3Mepsl peaTbHBIX
00BEKTOB, MPOBOUTH
rpy0OyI0 OLIEHKY UX
pa3Mepos.

Peniarp 3a7a4yu Ha
BBIYHCIICHHUE JIUH
OTPE3KOB Y BEIIUIUH
YTJIOB.

coOmomath Ha YpOKe
OOLIENPHHATHIE HOPMBI
MOBEACHUS,  TIpaBHiIa
OOIIEHUsT CO CTapIIMMH
7 CBEPCTHUKAMH,
HPUHLNIBI y4eOHOI
JIUCIUTITAHBI u
caMOOpraHU3alHy;




Pemrare 3ana4u Ha
B3aUMHOE
pacroJioKeHHue
Te€OMETPHIECKHUX
duryp.

IlpoBoauTth
KJIacCU(PHUKAIUIO YIJIOB,
BBIYHCJIATH

JIMHEHHBIE U yTJIOBBIE
BEJINYMHBI, MPOBOAUTH

MpUBJIEYEHHE BHUMAHHS
00yJaromxcs K
LEHHOCTHOMY  aCIIeKTY
n3y4aeMBIX Ha ypoKax
SIBICHUH, OpraHu3aIys
ux paboTbl c
M0JIy4aeMOi Ha YpOKe
COLIMAJbHO  3HAYMMOU
nHpOpMAaIei;

HeO6XO,HI/IMLIe BKJIFOUCHHC B YpPOK
JI0Ka3aTeIbHbIe UTPOBBIX IpoOLEnyp C
paccyXaeHus. LEeNbI0  TIOJIep KaHUS
3HAKOMHUTBLCHA C MOTHBAIAH
HCTOPHEH pa3sBUTUA 0BydaoIMXCs K
reoMETpHH MOJTy4EHUIO 3HAHMH,
HaJIaXKUBaHUIO
MO3UTUBHBIX
MEXITMYHOCTHBIX
OTHOILCHUH B KJIacce
Tpeyroabuuxu (22 1) IlonsaTHe O paBHBIX Pacnmo3naBaTte mapsl OeKTpoHHas IMoOyxnenue
TpPeyTroJbHUKaX u paBHBIX (popma yuebHHKa, o0ydarommxcs
TIEPBUYHBIC TPEYTrOJIbHUKOB Ha GUGITHOTEKA cobmroaTh Ha  ypoke
peacTaBICHUS o TOTOBBIX HUepTexax (c POII OOIIEeNPUHATEIE HOPMBI
paBHBIX YyKa3zaHHUCM ) MIOBEJICHUS, NpaBUIa
(KOHIDY HTHBIX) MPU3HAKOB). Enpnas OOIIEHUSI CO CTapIINMU
durypax. Tpu BpIBOAMTH CJICJICTBUS KOJUIEKUIUSA u CBEPCTHHUKAMH,
MpU3HaKa paBeHCTBA (paBeHcTB r(poBBIX NpUHUMIBL  yd4eOHOI
TPEyTOJIBHUKOB. COOTBCTCTBYIOIINX 00pa30BaTENbHbIX | NUCHAILIHHBL "
Hpusnaku DJIEMEHTOB) 3| pecypco CAMOOPTaHH3AIIHH;
pabeHcTia papcHcTs (school- TIPUBJICYCHUE BHI/II’\/IaHI/ISI
OPsIMOYTOJIbHBIX TPEYTOJIILHUKOB. .
TPEYTOIbHUKOB. (I)OpMyJH/IPOBaTb CO“ecnon.edU.rU) 06}”{3}0]—“1’1)“”1 K
CBOWCTBO MEIHAHBI OIIPCNICIICHUS LIECHHOCTHOMY  acCHEKTYy
NIPAAMOYTOJIBHOTO OCTPOYTOJBHOTO, H3y1{aeleblx Ha YpoOKax
TPEYTOJbLHUKA. TYHOYTOJIBHOTO, SBJICHUH, OpraHu3aLusl
PaBH06CHpeHHLIe u nIpsAMOYTOJIbBHOI'O, nux pa60T},1 C
PaBHOCTOPOHHUEC paBHOOEIPEHHOTO, MOJIyyaeMOi Ha YpOKe
TPEeYTOJbHUKH. PaBHOCTOPOHHETO COIMAJIbHO  3HAYUMOU
ITpusznaku u TPEYrojJbHUKOB; nHdopmarmeii;
CBOWCTBa OHCCEeKTPHUCHI, BBICOTEHI, IpUMEHEHHE Ha ypOKe
PaBHOGEIPEHHOTO MEAHaHBb MHTEPAKTUBHBIX  (OpM
TpeyroyNbHuKA. TpCYroJIbHUKA; paboThI c
ITporuB Gonpmieit CEPEIMHHOr O 0ByHAOIIIMHUCS:
CTOPOHEI nep HeHI,meHHpa MHTEIUICKTYaIbHBIX HTD,
TPEYrOJIbHUKA JIEKUT OTpEe3Ka, nepumMeTpa
OOoABINUM YToJI. TpeyroJibHHKa. CTUMYJIMPYIOLIMX
Tpocreiimue ®opMyIMpOBaTH M03HABATEIBHYIO
HEepaBeHCTBA B CBOMCTBA W TPU3HAKH MOTHBAIIHIO
T€OMETPHUHU. paBHO6er€HHOFO 06}"13}0H1HXCH;
HepaBeHCTBO TPEeyroJabHHUKA. BKIIIOYCHHE B YpPOK
TpeyTroJabHUKA. Crpontsn 4epTexKH, HIPOBBIX TpOLEAYp C
HepaBeHCTBO pemiatb 3aJavuM C OCIbIO noaacCpKaHus
JIOMaHOM. IMMOMOIIBIO HAXOXKIACHUSI MOTHBAIIUN
IIpsiMmoyronbHbIH PaBHBIX 00yJaronxcs K
TPEYTOJbHUK CYIJIOM TPCYTroJILHUKOB. MTOJTyYEHUIO 3HAHWH,
B 30°. IIpuMeHsATh NMPHU3HAKU HATAKABAHIIO

IlepBbie MOHSATHUS O
J10Ka3aTeJIbCTBaxX B
T€OMETPUH

paBeHCTBa
IPSIMOYTOIBHBIX
TPEYTrOJILHUKOB B
3amavax.
HUcnoab3oBaTh
nudpoBkie

¢
CBOMCTB
uryp.
3HaKOMUTHCH c
ucropueii pa3BuUTHS
TreoMeTpHHA

pecypcel
HCCIIeI0BAHUS

N3y4aeMbIX

IO3HUTHBHBIX
MEXITUYHOCTHBIX
OTHOIIICHHH B KIacce

IMapanienbHble
npsiMble, CyMMa yIJI0B
TpeyrojbHuka(l4 u)

ITapannenbHbIE

MNpAMBIC, ux
cBoiicTtBa, IlaTerit
nocrtynar EBkamupa.

DopmyIHpPOBATH
TMOHSATHE
napajuieNbHbIX NPIMBIX,
HAXOAUTh
MPAKTUIECKHE

OneKTpoHHast
¢dopma ydyeOHHKa,
6ubimoreka
POIII.

[TpuBneuenue
BHUMAHUA
o0ydaronmxcs K
LIEHHOCTHOMY aCIEKTY




Haxkpect mexamiue, MIPUMEPHI. Enunas H3ydaeMbIX Ha ypoKax
COOTBETCTBEHHBIE U HU3zyuarsn CBOMCTBA KOJUTEKIIHSI SIBJICHUM, OpraHU3alus
OILHOCTngHHI/Ie YIIIOB, 00Opa30BaHHBIX HH(POBBIX nx paboThI c
yriabi(o6pasoBaHHbIE npu repeceyeHu MOJIy4aeMOH Ha ypoKe
OPH  IIepeceucHuH 00pa3oBaTeIbHBIX N
p p apauIeIbHBIX COIMAIFHO 3HAUMMON
napaieabHbIX ) HPSIMBIX CeKyILeH. PeChYPCIOB uHdOpMaryeii;
OPSIMBIX CEKyILEeH). -
Hp HAK Y Hposoaurs (sc 00_ MIPUMEHEHHE Ha ypOKe
P A0KA3aTeIbCTBA collection.edu.ru) | yyrepaxrusmsix hopm
NapaJuICJIPHOCTH MapayieIbHOCTA  ABYX PaBoTEL ¢
IIPSIMBIX qepes IpsIMBIX C TIOMOIIBIO 06y aOIIMACS:
PABEHCETBO YIJI0B, 00OpasoBaHHEIX HHTEIUICKT aJ'II)H'I;IX ur
pacCTOAHIU oT OpU MEPECEYCHUH ITUX M P,
TOYEK OJTHOM MPSAMBIX TpeTbeii CTHMYUPYIOIHX
OpAMOH 110 BTOPOH | mpsmoii. BuIYHCAATH TIO3HABATCILHYTO
Ipsi- MOH. CyMMY YIJIOB MOTHBALIUIO
Cymma YyTJ10B TpeyroJbHUKA u 00y4aIOIHXCS;
TPEYTOJIbHHUKA nu MHOT'O-YTOJIbHUKA. BKJIFOYEHUE B YPOK
MHOIrOyrojbHHKa. HaxoauTb YHCIOBEBIE WUIPOBBIX POLIEAYP C
Bueunue yrist u OyKBEHHBIE LETBI0 TTOIePKAHHS
TPEyroJabHHUKA 3Ha4YeHUsT YIJIOB B MOTHBAIAU
TCOMETPHUUCCKUX 06y1{a}0]_up1xcg K
3ajadax c TMIOJIYYEHUIO 3HAHUIA,
HCIIOJIb30BAaHUEM HATAKHBAHHIIO
TEOpEM O CyMMe yTJIOB O3UTHBHBIX
TpeyrobHIKa u MEIITYHOCTHBIX
MHOTO- YT OJIbHHKA. o
OTHOIIICHHUII B KJ1acce;
3HAKOMHUTBCS C
. MHHIUUPOBAHNE U
HCTOpHel pa3BUTHUSA
MOJIePIKKa
reoMeTpHn .
HCCIIeI0BaTEIbCKON
NIeITeNTBbHOCTH
00yJaroIIXCst
OKpY:KHOCTH OKpy>KHOCTB, DopMyJIHPOBATH DNeKTpOHHAs [Mpumenenne Ha ypoke
u KpyT. XOpAbI u OIPENCICHUSI . (opma ydebHUKa, | MHTCPAKTHBHBIX (opM
T'eomeTpuyeckune IaMeTpBhl, ux OKPYKHOCTH, XOpAbI, Tt — paboThI ¢
NMOCTPOEHUS cBolicTBa. Anamerpa H POILI 00yYarOIIMHUCS:

(14 9) Kacarenpnas K KacaTeJIbHO K ) MHTEIUICKTYAJIBHBIX HID
OKPYKHOCTH. okpyxHocTH. H3yuarn Ennnas CTUMYHDYEOIIIIX >
Opr)KHOCTB HUX CBOWCTBA, IIPU3HAKHU, KOJUICKIIUS

> MI03HABATEIbHYIO
BIIMCAaHHAasl B YIOJIL. CTPOMTH HCPTEXKU. uu(POBHIX
Honsatne o I'MT, Uccaenopaty, B TOM 06pa3oBaTeIbHBIX R
[pHMeHeHHe B yucie HCHOJb3YS P 00y4aIOLIHXCS;
3ajauax. u“(l)pogl,le pecypchbl: peCypcoB BKJIFOYCHHUE B YPOK
BuccekTpuca u OKpPY>HOCTB, (school- HIPOBBIX MPOLELYP C
CepCIlPIHHLIfI BIIMCAaHHYIO B yroi, co“ec“on.edu_ru) MEeJIbI0 TToAASPpKaHUs
MEePHEHIUKYJISP OCHTP UOpr)KHOCTI/I, MOTHBALUA
KaK BIMCAaHHOH B  yIOJ; 06yHaKOIIXCS K
T€OMETPHUIECKHE PaBCHCTBO OTPE3KOB MOJTYYESHUIO 3HAHUH,
MecTa TOYeK. ;?caTem)me. HAIKUBAHHUIO
OKpPY>KHOCTD, CIOJIB30BaTh METO/ O3HTHBHBIX
OITMCaHHAas1 OKOJIO I'MT AT MEXKIIUNYHOCTHBIX
B — JI0Ka3aTeJIbCTBAaTEOPEM M
pey . 0 TIepeceeHHH OTHOIIICHHUH B KJIacCe;
Brmmcannas B UHH
IUAPOBAHHE
TPEYTOBHUK OHCCEeKTpHUC YTIIJIOB
TPEyrojbHUKA U MOAACPKKA
OKpY’KHOCTB. CepEeIUHHDBIX HCCHeHOBaTeHLCKOﬁ
Ilpocretimue 3amauu peL
MEPIEHINKYIISIPOB K JIeITeNbHOCTH
Ha ITOCTPOCHUE
CTOpOHAM o0y4aronmxcs

TPEYroJabHUKA C
momolneo I'MT.
OBaaneBaTh
MOHATHAMMI
BIHWCAHHOU U
OMHCAHHOU
OKPY>HOCTEH
TpEeyTroJIbHUKA,
HaXOIUTh LICHTPHI
3TUX OKPYXHOCTEMH.

Pemath OCHOBHBIE
3aJaun Ha
NOCTPOEHHUeE: yria,
paBHOTO JaHHOMY;
CEepEeMHHOTO
nepreHaIuKyasapa
IOaHHOTO OTpe3Ka;

OpsAMOM, TPOXOJsALIEN




qepe3 TaHHYIO0 TOUKY ¢
NEePIEHANKYJISIPHOMN
JaHHOU psAMOii;
OHCCEeKTPHUCHI JAHHOTO
yTia; TPeyTrOoJIbHHUKOB
o pa3IuYHBIM
3J€MEHTaM.
3HAKOMHUTBCH C
HCTOPHEH pa3sBUTUA

reoMeTpun
IloBTOpEHMe, IToBTOpenue u Pemiatp 3amauym Ha DnekTpoHHas
0606[116!1]/16 000061IeHne _ THOBTOpPCHUE, dopma yueGHuUKa,
3HAHMi{ OCHOBHBIX NOHSATHH WJUTIOCTPHUPYIOIITHE T —
(4 v) M METOIOB Kypca CBSI3U MEXIY
7 xnacca Pa3IuYHbIMH 9aCTsIMHU POIL
Kypca E,HI/IHaﬂ
KOJUIEKLIMS
U QpoBBIX
00pa30BaTEIbHBIX
pecypcoB
(school-
collection.edu.ru)
8 ky1acc reomerpus (68 yacos, 2 yaca B HeleJI10)
Hassanue OCHOBHBIE BHIBI
pazaeJa (TeMbl) OcHoBHOE HeSITeTLHOCTH DaexkTponnbie | Bocnurareabnbie
Kypca (4ucio coJepiKaHue pecypcsl 3a/a4m
00y4Jarouuxcs
4acoB)
YeTbIpéXyroJbHUKH ITapanmenorpamm, H306paxkaTh u DNeKTpOHHAs VYcranopnenne
(12 ) €ero IIpU3HAKHU u HaXO0JAUTh Ha YepTeKax dopma yueOHHUKa, | MOBEPHTEIBLHBIX
cBoiictBa. YacTHbIe 9eTBIPEXYTONLHUKHN GUGIHOTEKA OTHOILCHUH c
cirydanu pa3sHBIX BHAOB W UX POII 00yYarOIMHUCS,
rmapajjieJiIorpaMmmoB DJICMCHTBI. ! CHOCOGCTBy}OH_U/IX
(IIPAAMOYTOJILHHK, ®opMyIMpOBaTh Enunas NO3UTHBHOMY
poMO, KBagpar), HuX onpeje/eHNu: KOJUICKIHS BOCIIPHATHIO
IpHU3HAKHA u napasuienorpamma, UPPOBBIX 00 ydaloIIMACS
CBOMCTBA. Tpaneunﬂ. npsAMOYTOJIbHHKA, O6pa30BaTeJ'ILHLIX TpG60B3HHI71 " HpOCI:6
PaproGokast u powmba, KBajpard, pecypcos YUHTENs, TIPHBIECYECHUIO
OPSIMOYTOIBHAsI Tparnennu, paBHOOOKOH (school- X BHHMAHES X
arleIu. Tparennu, . o
;p}lBoeHHe MeaUaHBbl. MPSIMOYTOJIbHOU collection.edu.ru) | oBeyinacmoii na ypoke
LenTpanbHas Tpanenuu. /lokasbiBaTb ungopya,
CUMMETpUsI M HCNO0Jb30BaTh NpH AKTHBIBAMIH nx
TI03HABATETBHOM
pelieHnn 3aja4 )
NpU3HAKU U CBoOlicTBa: ACATEILHOCTH;
mapajienorpaMmma, nobysxnenne
MIPsIMOYTOJILHUKA, oby4atomxcs
pomba, KBajpara, COOMIOZIaTh HAa YpOKe
Tpaneuun, paBHOGOKOM OOIIEeNpUHSTEIE HOPMBI
Tparnemnuu, NIOBCJCHMUA, rnpaBujia
IPSAMOYTOILHOM OOIIEHNUs CO CTapIINMH
Tpanenuy. " CBEPCTHHKAMU,
IIpUMEeHATh  METOj, TPHHIMNEL  y4eOHOH
YIBOCHHUS MeauaHbl JCIHATUTHHBI u
TpeyroJIbHUKA. CaMOOpTaHM3aINH;
HcnoJsib3oBaThb MIPUBJIEYEHHE
nudposse pecypcst BHHMaHUs
st UCCJICJOBAHUS o0ydJaroumxcs K
CBOWCTB N3y4a€MbIX LICHHOCTHOMY  aCIIEKTY
¢uryp. U3y4aeMbIX Ha YpOKax
3HaK0M“35Cﬂ C SIBIICHUH, OpraHM3aIis
ucropuen pa3BHUTHS X paboTsl ¢
reoOMETpHH MoJIydaeMoi Ha ypoke

COLMAIIGHO  3HAYMMOM




uHhopMarmeii;
BKITIOYEHHE B  YPOK
HUTPOBBIX TIPOLENYp C
LHEenbl0  MOJIepIKaHUs
MOTHBAIHN
00yJaroumxcst K
TIOJIyYEHUIO 3HAHUH,
HaJlaXXMBaHUIO
TO3UTHBHBIX
MEKJINYHOCTHBIX
OTHOIIECHUII B Ki1acce

Teopema Pajsieca n
Teopema o
NPONOPIUOHAIBHBIX
0Tpe3Kax, NoA00HbIe
TpeyroabHuku (15 4)

Teopema ®aneca wu
Teopema o
MIPONOPLIHOHAITBEHBIX
OTpEe3Kax.

Cpennsis JINHUS
TpeyroJIbHHUKA.
Tpaneuus, eé
CpeaHsIsT INHUS.
IIponopuuonansHbIe
OTpEe3KH, IIOCTPOCHUE
YeTBEPTOTO
MPONOPLHOHAIBLHOIO
OTpe3Ka.

CaoiicTBa eHTpa
Macc B TPEYyroJbHUKE.
ITonoGHbBIE
TpeyroabHuku. Tpu
MpU3HaKa nogooust
TPEYTrOJIbHUKOB.
IIpakTuueckoe
MIpUMEHEHNUE

IIpoBoaUTHL
NOCTpPOEeHus c
MOMOIIBIO LHUPKYJI U
JIMHEUKU ¢
HCIOJIb30BaHUE
TeopeMbl  Daneca U
TEOPEMBI o
MIPONOPLUOHAIBHBIX
OTpEe3Kax, CTpOMTH
4eTBEPTHIN
MPOTIOPLUOHAILHBIHN
OTpPE30K.

IIpoBoAUTH
AOKa3aTeJIbCTBO TOTO,
9TO MeIHaHbI
TpeyrojabHUKa
nepeceKarTcss B OJTHOM
TOYKe, ¥ HAXOAUTh

CBA3b C LCEHTPOM Macc,
HaXo0AUThb OTHOLICHUC,
B KOTOpOM ME€AWaHbI

OneKTpoHHas
dhopma yuyeOHUKa,
oubmmoTeka
POII.

Enunas
KOJUICKLIUS
UPPOBBIX
00pa3oBaTeNbHBIX
pecypcoB

(school-
collection.edu.ru)

[loOyxnenue
00yJaroumxcst
coOMIoNaTh Ha ypOKe
OOLICTIPUHSATBIE HOPMBI
MOBEJCHUS,  IpaBUIa
OOIIEHNST CO CTapIINMH

n CBEPCTHUKAMH,
TIPUHIAIIB yaeOHOI
JMCLUILINHBI "
CaMOOpraHU3aLHH;
MIPUBJICYCHUE

BHUMaHHS
00yJaroIuXCst K

LIEHHOCTHOMY  aCIIEKTy
HU3ydaeMbIX Ha YpOKax
SIBJICHUH, OpraHu3auus
ux pabotet c
ToJIy4aeMOW Ha ypoke
COLMANbHO  3HAYUMOH
nHpopmarmei;

IEensaTcsa  TOYKOM  UX NPUMCHCHMC Ha YPOKE
[EePECCUCHUSL. WHTECPAKTUBHBIX  (OpM
HaxoauTh 10100HBIE paGoTsl ¢
TPEYTrOJILHUKU Ha O0y4aIOIIMHCS:
TOTOBBIX YepTekax C HWHTEJUIEKTYaJIbHBIX
yKa3zaHueM WUTP, CTUMYJIHPYIOIINX
COOTBETCTBYIOIIHX MO3HABATEIBbHYIO
MPU3HAKOB MOIO0MS. MOTHBAIIUIO
Pemlath 3ajauyM Ha 00yJarOIINXCS;
oA0GHEBIE BKJIIIOYEHHE B  YpOK
TPEYTroJbHUKA c UTPOBBIX TMPOLEAYp C
MOMOIUIBIO LEeNbI0  TOANCPKAHUS
CaMOCTOSITSIILHOTO MOTHBAIIAN
MOCTPOCHUSI HYepTEekKEH o6yuaromuxcs K
1 HaXOKICHIA MONy4EeHHIO  3HAHMIA,
TOI0OHBIX HaJTQKUBAHUIO
TPEYTOIBHUKOB. O3HTHBHBIX
NMpoeoauTh MEKJITNIHOCTHBIX
AOKa3aTeJIbCTBa ¢ OTHOIIIEHUH B KJlacce
HUCTIOIb30BaAHUEM
MMPU3HAKOB TTOIO0US.
Jloka3bIBaTh TpHU
npu3HaKa rnoaooust
TPEYTrOoJbHHUKOB.
IIpuMeHATH
MOJTyYCHHBIC 3HAHUS
npHu penieHuu
FeOMETPHUYCCKUX u
MPaKTUYECKUX 3a7ad.
3HAKOMMTbCA C
ucropuen pa3BuTHUA
TEOMETPHH
Inomane. IHousste 06 oOmIEH OBJaaeBaTh DNeKTpOHHAS IIpuBneuenue
Haxoxnenune TEOPHHU IJIOLIAaH. NnepBUYHBIMHA (1)opMa yqe6H1/H<a, BHHUMaHUSA
ﬂ_]]oma}leﬁ (I)OpMy.HI)I JJI51 npeacraBJeHUAMHU 00 6I/I6HI/IOTeKa 06yqa[()mp1xc;{ K
TPEyroJIbHUKOB miomanu obuielt Teopuu TIIOWIAAHN POIII LIEHHOCTHOMY aCIIEKTy
U MHOTOYTOJIbHbBIX TpeyroJibHHKa, (mepsr), E ) H3y4aeMbIX Ha ypoKax
¢uryp. llnomanu napajienorpaMmma. Q’OQMyﬂ“POBaTb AuHAT SBJICHUH, OpraHu3anusa
OTHOoLIeHUEe CBOMCTBa TUTOIIAJIH, KOJUIEKIUA

nmoao0HbIX puryp (14

uXx paboThl ¢




q) miomanaeu BBIACHSTH UX UPPOBBIX I0JIy4a€eMOil Ha ypOKe
TPEYTrOJIbHUKOB c HATJISIHBINA CMBICIT. 06pa3oBATENBHEIX | COLHAILHO 3HAYHMOT
O6I_III/IM OCHOBAaHUCM BeiBOAMTH (1)OpMyJ'H)I pecypcoB I/IH(bOpMaIlI/IefI;

UM oOIIeil BBICOTOMH. IUIOIIAa AU (school- NpUMEHEHHE Ha YPOKE
Boraucienue MapaJjuieiaorpamma, . HHTEPaKTUBHEIX (opm
nmomanel CHOKHBEIX | TPEyrONBHHKA, collection.edu.ru) paboTe1 ©
¢buryp uepes Tparenuu u3 00y4JaroIUMHUCS:
pa30ueHre Ha YacTH U dbopmynel  mIOIIAAM MHTEJUIEKTYalbHbIX
JIOCTpOCHUE. [IPAMOYTOJIEHHKA UIp, CTUMYJTUPYIOIHX
IInomwanu ¢uryp Ha (xBagpara). BeiBoauThb TI03HABATCIHHYTO
KJIeT4aToi OGymare. GbopmyJs! IIomam MOTHEAIIO
ITnomagu I1OIMOOHBIX BBIHYK'J"IOFO 06yqa10mnxc5{'
¢uryp. Breraucnenue HCTRIPCXYyTOJTEHAKA BKJTIOUEHHE B };pOK
mromanaeit. 3agaun ¢ 4epe3 auaroHaliu " HIPOBBIX MPOLEIYP C
MPAKTUUYECKUM yroix MeExAy HHMH.
COZIEPIKAHUEM. Haxoaure  ruromaznu HEIIBIO MOARCPHAHHA
Pemienne 3amau ¢ ¢uryp, MOTHBALHH
HOMOIIBIO MeToma H300PaKEHHBIX Ha obyqatomuxes K .
BCIIOMOIaTeJIbHOU KIIeTIaTOM Gymare, TIOMYICHHIO SHAHMH,
IIoLIAAH HMCIOJIb30BATH HaJla)KUBAHUTO
pasOuneHre Ha YacTH H TO3UTHUBHBIX
JOCTPOEHHUE. MEKINIHOCTHBIX
Pagﬁnpa"n, npuMepbI OTHOIIICHUH B KJIacCe;
HCIIOJIb30BAHUS HHULIUMPOBAHHUE
BCIIOMOTaTEIIbHOU TIOZICPIKKA
IUTOLIAH Tl PELICHUS HCCIIeJOBATENBCKOM
TEOMETPHUYICCKUX 3aaa4d. NEATECIIBHOCTHU
HaxoauTsp mioniagu 00yyaroImuxcs
nonoOHBIX QUTYp.
BpruucasiTh onanau
Pa3IUYHBIX
MHOT'OYTOJIbHBIX QUryp.
Pemate 3amaum Ha
IUI0IAaab c
MIPaKTHYECKUM
collepKaHueM
Teopema Ilugaropa u Teopema Iludaropa, Joxka3piBaTh TEOpeMy DNeKTpOHHAs IIpumMeHneHne Ha ypoke
Havaiaa eé I0Ka3aTeabCTBO M IMugaropa, dopma yueOHMKa, | MHTCPAaKTHBHBIX GopM
TPUTOHOMETPHH NpUMEHEHHeE. HMCIOJIb30BATh GubIHOTEKA paboThI ¢
(10 9) O6paTHas TeopeMa €€ B IPaKTUYECKUX POIIL 00yyaroImMMucs:
IMudaropa. BBIYHCJICHUSIX. Ejnas WHTEJUIEKTYaJIbHbIX
Ompenenenue DopmyupoBaTn WUTp, CTUMYJIUPYIOLIUX
TPUTOHOMETPUIECKUX OIIPEACIICHUA KOJIICKIMS MMO3HABATEIBHYIO
yHKLHil ocTporo TPHTOHOMETPHYECKHX UPPOBBIX MOTHBALIHIO
yria, GbyHKUMIE OCTpOro yria, 00pa30BaTEFHBIX 00y4aroImuXCs;
TPUTOHOMETPHUIECKIE POBEPATEL UX pecypcos BKITIOUEHHE B YPOK
COOTHOIIEHHUS B KOPPEKTHOCTE. (school- UIPOBBIX MPOLIELYP C
MPSMOYTOJILHOM ?MBO&HT]’ collection.edu.ru) | Le/IbEO NOAICPXKAHNS
TpeyrobHHKE. PUTOHOMETPHUYECKHE MOTHBALLHH
OCHOBHOE COOTHOIIICHHUS B N ——
TPUTOHOMETPHUECKOE HMPAMOYTOJIEHOM TIOJTYEHHIO 3HAHMIT
TOIECTBO. TpEyroJabHUKE. AT BAHIIO ’
COOTHOIICHUST MEXIY Hccaenosarn TOSHTHBHBIX
CTopoHaMu B COOTHONEHI MY MEXIIMYHOCTHBIX
IPAMOYIOJIbHBIX CTOpOHaMH B M .
TpeyroNbHUKAX C MPAMOYTONBHBIX OTHOILICHUIT B KJIacce;
yroiamu B 45° u 45°; TpeyroJIbHUKaX c HHUIMHPOBAHUC U

30° u 60°

yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTth hopMysr

MIPUBEICHUS] 1 OCHOBHOE
TPUTOHOMETPHUYESCKOE
TOKIECTBO IJIS
HaXO0KIEHUS
COOTHOLLICHUI MEXITY
T‘pI/IFOHOMeTpI/IquKI/lMI/I

(QYHKIMSIMH pa3IMIHBIX

OCTPBIX YTJIOB.
IIpumensaTs
MIOJIydeHHBIE 3HAHUS U
YMEHUSI NPUPEIIECHUN
OpPaKTHIECKUX 3a1ad.
3HaKOMUTHCS c
ucropuei pa3BUTHs

MOJUIepKKa
UCCIIeI0BATENbCKON
JIESITEIbHOCTH
00yJaronmxcst




reoOMeTpUH

Yriasl B Brnmmcanneie u PopmyaupoBaTh QHeKTpOHHa;I YcranosiieHne
OKPY’KHOCTH. HEeHTpaJIbHBIEC YTJIbI, OCHOBHBIC OITPEJICIICHUSI, dopma yuebHHKa, | AOBEPHTETBHBIX
Bnucannsbie yroua Memnyv . CBsI3aHHBIC C yIJIJaMH B GUOIHOTEKA OTHOILIEHUN c
H ONMUCAHHbIE KacaTeJIbHOM U XOPZIOHM. | kpyre (BIIMCAHHBIN yTOII, POII 06yJaIOIIHMHCS,

4eThIpexXyrojlbHUKH. Yrael Mexay Xopaamu HEHTPaNBHBIH yTOd). . CI0COGCTBYIOMINX
KacarejbHble U CEeKYyLHMH. HaxoaurTh BOrcaHHbIC Enunas HOSHTHBHOM
K OKPY/KHOCTH. Brucanueie u . VTIIBI, ONTUpAFONIHEcs Ha KOJUIEKIIUS g
Kacanue . ONUCAaHHBIC YEThIPEX- on- HPOBHIX BOCIIpUATHIO
OKpY KHOCTEIl YFOJIBHUKH, UX HY JIyTy, BBIMHCITSTE nuegp 00yJaroIUMHUCS
(13 q) 11'_IIIZ)I/I3H2|.KI/I U CBOMCTBA. YIIIBI € TOMOIIBIO O6pa3OBaTeJ'H)HI)IX Tpe60BaHHfI u npoc],6
cs%%%igeni)nne pZ;?;HI/II/I TeopeMBbI 0 pecypcos YUYUTEJIsI, TIPUBICUYCHUIO
BIIMCAHHBIX YTJax, (school- Hux BHUMaHUS K
PCOMCTPHICCKHUX TEOpPEMBI O BIIUCAHHOM llecti d 0GCy)KIaeMOll Ha YpoKe
3asaq. Bsaumnoe YETBIPEXYTOJIbHUKE, coflection.e u'ru) v
PACIIONIOKECHHE  IBYX TEOPEMBI O MHpopMaLHH,
;)(pr)KHOCTeI/I. . | menTpansHOM yrTe. AKTHBH3ALAA Hux
aCaHMC OKPYIKHOCTCH | precpepoBarh, B TOM MO3HaBaTEIbHON
YHUCJIE C IIOMOIIBIO ACATCIIBHOCTH;
UG POBBIX mo0yXIeHHE
pecypcoB, BIHCaHHBIE 00yJaronuxcst
H OIMCAHHBIC coONMogaTh Ha ypoke
IETBIPpEX - OOLIETIPUHSATHIE HOPMBI
YTOJILHUKH, BHIBOAUTE TOBE/ICHHS,  MPaBHIA
HUX CBOWCTBA W IPU3HAKU. OBIIEHHs CO CTAPUIHMH
Hcnonb30BaTh 3TU
CBOICTBa W MIPU3HAKU n CBCPCTHHKAMIL,
IIpU pEelICHUHU 3a1a4 ITPHHIAIIBE yueGHoi
JACTIUTLTAHBI u
CaMOOpPTaHU3aIIH;
TIPHUBJICYCHNE
BHUMaHUS
00yJaroumxcst K
LIEHHOCTHOMY  aCIIEKTY
M3y4aeMbIX Ha YpoKax
SIBJICHUH, OpraHu3aIys
Hux paboTE c
MoJydyaeMoi Ha YpOKe
COLMaJIbHO  3HAYMMOM
HHpOpMaIUEH;
BKIIOYEHHE B  YPOK
WTPOBBIX TMPOLEAYp C
LEeNbI0  TOANCPIKAHUSA
MOTHBAIIUU
00yJaroIIXCs K
MOJTYYEHUIO 3HAHUH,
HAJTAKUBAHUIO
TTO3UTUBHBIX
MEXJTMIHOCTHBIX
OTHOIIICHUH B KJIacce
IloBTOpEHMe, IToBTOpenue Pemiats 3agaum Ha DNeKTpOHHAs
00001IEHHEe OCHOBHBIX IMOHITHUH M HOBTOPEHME, (1)0pMa yqe6HHKa,
3HAHMH METOJIOB KYpCOB 7 M HILTIOCTPHPYIOMIME CBABH | ooy mara
(4 v) 8 xJiaccos, MEXIY Pa3IMYHBIMH
0606]J_ICHI/IC 3HaHUN JacTsiIMU Kypca PSI‘H
Enunas
KOJUIEKLHS
UPPOBBIX
00pa3oBaTeIbHBIX
pecypcos
(school-
collection.edu.ru)
9 kyacc reomerpus (68 yacos, 2 yaca B HelleJI10)
Hassanue OcHoBHOE OcHOBHbBIE BHJBI DJIeKTPOHHBIE
pa3jaeJia (TeM[,]) coacpxkanue AeATCJIbHOCTH PeCypChI BocnuraresibHblie




IIOOOHBIX
TPEeyTrOJILHUKOB.
Pemarn
reOMETPUYCCKHUE 3a71a9r

Kypca (4Mcj10 4acoB) o0yJarommxcs 3aJa4u
Tpuronomerpus. Omnpenenenue DopMyTHPOBATH DneKTpoHHAas Ycranosnenue
Teopembl KOCHHY- TPUTOHOMETPUICCKUX omnpejeJieHUus dopma yuebHHKa, | AOBEPUTCIBHBIX

COB M CHHYCOB. (I)OyHKLlI/II/I y(l:JIOB oT TPUTOHOMETPUIECCKHUX OUGIHOTEKA OTHOILIEHU c
Pemenue 0° mo 180°. q)yHKHI/If/'I TyHOBbIX U O6y‘{aIOHH/IMI/ICH,
TPeyroJibHUKOB Kocunyc u cunyc HPAMBIX yIJIOB. POIIIL. crtocoGeTByomIIX
(16 w) HNpsIMOT'0 H TYIIOTO BeIBOAUTE TeopeMy Enunnas O3HTHBHOM
yrna. Teopema KOCHHYCOB U TEOPEMY KOJIIEKIIHS Y
KOCHHYCOB. CHHYCOB (C pagnycoM BOCTIPHATHIO
(O606méEnHas) OIMHCAHHOMN 1 (POBBIX 00yJarOIUMHCS
Ty o o OKpyIOCTH). 0BpASOBATETEHIIX | TpeSonamit 1 mpocsS
okpysHOcTH). Ha- elaTb TPEYrOJIbHUKU. pecyp YUHuTEeIA,
XOKICHHUC IUTHH Pematnb IIPAKTHYCCKUE (SChOO|- MPUBJICYCHUIO ux
CTOPOH U BEJIWYHUH 3a/laqu, CBOIUIIINECH K collection.edu.ru) | BHMManus 5 K
YTJIOB TPeyrodbHUKOB, | HAXOKICHHIO o6cyxnaemMon Ha
dopmyia IUIOIIATHA PasIAIHBIX 3JIEMEHTOB ypoke  HH(pOPMAIUH,
TpCyTOJIbHUKA TpEYTroJIbHIKA AKTUBH3AINH ux
depe3 JIB€ CTOPOHBI U HO3HABATEILHOM
YroJl MEKLy HIMH. JIeATeNEHOCTH,
Dopmyna rromanu OBy cHHe
4eThIPEXYTOJIbHUKA
yepes ero IuaroHain obyuaroumxes
M YIroJ MEXAYy HUMMH. cobmoaTte Ha YpOKe
IIpakTHyeckoe oO0IenpUHSTEIE
OpUMEHEHUEC HOPMBI MTOBEJACHUS,
JIOKa3aHHBIX TEOPEM npaBuia OBLWEHUs CO
CTapIINMU u
CBEPCTHHKAMH,
MPUHIMIEL  y9eOHOU
JIMCLUTUIHHBI "
CaMOOpTaHN3aLNH;
MIPUBJIICYCHHE
BHHMaHUS
00yJaroIIIXCst K
LIEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBJIEHUM, OpraHu3aLus
ux padoTsl c
MOJIy4aeMON Ha ypoke
COLMAIBHO 3HAYMMOM
nHdopmarmeii;
BKJIIOYEHHE B  YPOK
UTPOBBIX HPOLEIYp C
LEbI0  MOJJIePKAHUSL
MOTHUBALH
oOyJaronxcs K
MOJIyYEeHUIO  3HaHUM,
HaJIa)KMBaHUIO
MO3UTHBHBIX
MEXIJTTYHOCTHBIX
OTHOILCHUH B KJlacce
IIpeodpa3oBanue [lonstue o OcBauBaThb NOHSITHE DneKTpoHHAas [MoGyxnenune
nogoous. npeo6pa3oBaHUM npeodpa3zoBaHMs dopma yuebHuka, | 00ydaroLmXCs
Metpuyeckne nojo6usi. noxo6ust. 6u6 cobmonath Ha ypoke
COOTHOUICHHS COOTBETCTBEHHBIC HccaenoBarsb nomoTexa 0OIETPUHATHIE
B OKPYAKHOCTH 3JIEMEHTHI IO1OGHBIX | oTHomenue smmeitapix | PO -
(10 ) ¢uryp. 3JIEMEHTOB (PUTYDP TIPHU Enunas HOPMBI gOBeﬂeHm’
Teopema o npeoopa3zoBaHUHU KOJITIEKIHS TIpaBIIa  ODIICHIL €O
NIPOU3BEICHUU nonobus. Haxoaurth CTapIuMH u
OTPE3KOB XOP/I, OpUMEpHBl TTIOA00HsT B M pPOBBIX CBEPCTHUKAMU,
TeopeMa o OKpY’Karolen 00pa3oBaTeIbHBIX | mpuHIMTB  yueGHOI
NpOoU3BeACHUI JCHUCTBUTCIBbHOCTH. pecypcoB JUCLIUITITAHEL U
OTPE3KOB CEKYIIHX, BriBoauTs (school- CaMOOPraHU3alluy;
Teopema o Kkpaipare | METPHYCCKHE collection.edu.ru) | mpusieuenne
KacaTeJIbHOM. g‘;gzg}?gde;zgph;emny BHUMAaHUS
IIpumenenue B >
pe?meﬁnn CCKYIIIX ¥ KacaTeIbHbIX EZE?)I:TH;I(/)I;;H acneKT;(/
FeOMETPHIECKHX C HCITOJIb30BaHUEM VG M VORI
sanaq BIIMCAHHBIX YIJIOB W yd yp

SBJICHUM, OpraHu3arus
ux paboThI c
NoJTy4aeMoi Ha ypoke
COLMAJILHO  3HAYMMOM




U 3aJa4y U3 peajibHOU
SKU3HHU C

nHpOpMaIHei;
IpUMEHEHHEe Ha ypOoKe

HCIIOJIB30BAHUEM HWHTEPaKTUBHBIX (OpM
noI00HBIX paGoTh ¢
TPEeyroIbHUKOB 0BYHAKOIIHMHCS:
HHTEIUIEKTYaTbHBIX
UTp, CTUMYJIUPYIOIIUX
M03HAaBaTEIbHYIO
MOTHBAIIHIO
00yJaronmxcs;
BKJIIOYEHHE B  YPOK
UTPOBBIX MPOLEAYp C
LENbI0  IOJIepIKaHHs
MOTHBAIUU
o0yJaronxcs K
MOJIyUYEHUIO  3HaHUM,
HaJIaXKNBaHUIO
MIO3UTHBHBIX
MEKIITIHOCTHBIX
OTHOLLIECHUH B KJIacce
BexTtops! Omnpenenenue Hcnoan3oBath OneKTpoHHas [IpuBneyenue
(12 v) BEKTOPOB, CJIOKEHHUE BEKTOPBI KakK dopma ydeOHuKa, | BHUMAHHS
u pa3HOCTH HanpaBJIEHHBIE OUGIHOTEKA o0ydarommxcs K
BEKTOPOB, OTPE3KH, MCCIEN0BATE POIII LICHHOCTHOMY aCIIEKTYy
YMHOKCHHE BCKTOpa TeOMETPHICCKUHI ) H3y4aeMbIX Ha YpOKax
Ha YHUCIIO. (nepemerneHue) u Enunas SABJICHHU1, OpraHM3aLust
dusnueckuit " (mznuecknit (cuna) KOJUIEKLUS WX pAGOTEI ¢
reoMeTpHUYeCcKU CMBICJIBI BEKTOPOB. IUPPOBBIX I0JTy4aeMoii Ha ypoke
CMBICJI BEKTOPOB. 3HaTe  onpenejeHus 00pa30BaTEeNbHBIX | conMaNbHO 3HATMMON
Paznoxenne BekTopa CYMMBl H  Pa3sHOCTH pecypcos un(opMaLueii;
no ABYM igi;?)p‘f’ IZ;/IHO;K;;P? (school- MIPUMEHEHNE Ha YPOKE
::Ifggg:;eap“m Hee ﬂer;OBaTb " | collection.edu.ru) HITCPAKTIIILX bopm
KoopanHatsl reoMeTpuYeCcKui Hu pg OTBL € )
BEKTOpA. (y3nueckuii  CMBICIBI O0YHAIOLIMHUCA:
Cransproe STHX OTepamHii. HHTEIUICKTYaJIbHBIX
HpoM3BeeHNIe Pemarth UTP, CTUMYJIHPYIOILIHX
BEKTOPOB, ero reoOMEeTPUYECKUE TIO3HABATCILHYIO
NIpUMEHEHNE TSt 3aza1u c MOTHBALIIIO
HAXOKIEHUS JTUH U HUCTOJB30BaHUEM 00y4aroumxces;
YIJIOB. BEKTOPOB. BKJIIOYEHHE B yPOK
Pemenne 3amaq  C PackiaaasiBaTh BEKTOp UTPOBBIX MPOLEAYP C
OMOLLBIO BEKTOPOB. o JIByM HETBI0 TTOAIEPKAHIS
[IpuMeHeHne HEKOJUTMHEapPHBIM MOTHBAIAU
BEKTOPOB anic: BEKTOpaM. 00y4arommxcs K
peleHust 3amau Hcnonn3oBath MOJTYYEHHUIO 3HAHUIM,
KUHEMATUKU U CKaJIsIpHOC HaJJaX)KUBAHUIO
MEXaHUKHA NpOou3BEACHNE MO3UTHBHBIX
BEKTOPOB, BBIBOJAUTH MEKTHIHOCTHEIX
ero OCHOBHBIC OTHOIIEHHHT B KJIacce;
CBOHCTBA. WHALMUPOBAHNE U
BpluucaATh CymMMmy,
MOJIepIKKa
Pa3HOCTh M CKaJIsIpHOE HCCIIeIOBATETECKO
POMSBEACHHE JIeSITeTTbHOCTH
BEKTOPOB B
Koop;:/maTax. obyalomxes
IIpumMeHATH
CKaJIIpHOE
Mpou3BEICHUE s
HAaXOXJCHUS JJIWH |
YTII0B
JexapToBbI JexapToBbl OcBauBarh, IOHATHE SneKTpOHHa;{ [Ipumenenue Ha ypoke
KOOPAMHATHI Ha KOOPZHMHATBI TOYEK MIPSIMOYTOJIBHOM dopma yuebHnKka, | HHTEPAKTHBHBIX (popm
nmiaockoctH (9 ) Ha MJIOCKOCTH. CHCTEeMBl  KOOpPJHUHAT, T — paboThI ¢
YpaBHEHHE MOPSIMOIU. JIEKapTOBBIX POIII 00yJaIOIMMHCS:
YriaoBoi KOOpAMHAT TOYKH. ) MHTEJUIEKTYabHBIX
KoadPuumeHT, BBIBOANTH ypaBHEHHE Enunas HIp, CTUMYJHPYIOLLIHX
TaHI€HC yria MPSAMOH M OKPYKHOCTH. KOJLICKIHA TI03HABATENBHYIO
HaKJIOHa, Bopiaeasitb MOJIHBIN IUPPOBBIX MOTHBAIIHIO
napaJjieibHbIC 154 KBaJgpart AT 06pa3OBaT6HBHBIX 00yJaronmxcs;
HEPHCHIIUKY JHIPHBIC HAXOWICHHA [ICHTPA 1 pecypcoB BKJIIOYEHHUE B YPOK

IIpsAMBIC.

paanyca OKpPY»HOCTHU




YpaBHeHUE 1o €€ ypaBHEHHIO. (school- HIPOBBIX IIPOLIEAYD C
OKPY>KHOCTH. Pematnb 3aa9uM Ha Collection.edu.ru) LEJIbIO IToAACPpIKaHUS
HaXO)K,HeHI/Ie HaAXO0XIACHUC TOYCK MOTHBALIIU
KOOpJIHUHAT TOYEK | MEPEeceueHUs: MPSIMBIX 0GYHAKOIMKCS K
NEPECEICHUS H  OKPYXHOCTEH  C MOTYYEHUIO 3HAHUMH,
OKPY>KHOCTH u | TIOMOIIBIO MeTona HANaKNBAHUIO
IIPSIMOTA. Metrox | KOOpAMHAT. MO3UTUBHBIX
KOOpIWHAT npu | Menosbzosars MEXJINYHOCTHBIX
peHIeHrH CBO¥CTBa yIy1oBoro OTHOILEHHUH B KIIacce;
TEOMETPHYECKUX ko3 punmenTa IpaMoi WHHIHHPOBAHTE H
3aad. IpU pelieHunu 3ajad, MOMIEpAK
feromame | B e
. NIeITeTbHOCTH
NPaKTUYECKUX pAMOH. 6
3amauax Ilpumensite 00YHArOMMXCs
KOOPIMHATHI pu
peueHuu
FeOMETPUUECCKHUX u
MPAaKTHYECKUX 3ajad,
ISt HOCTPOCHHUS
MaTeMaTHYECKUX
MoJeJIel  peajibHBIX
3a7a4 («meTon
KOOPIUHATY).
Ilouab30oBaTbCs I
TOCTPOCHHUS u
ucciae10BaHuNU
UG POBBIMHU
pecypcaMu.
3HaKOMUThCH c
ucropuei pa3BuUTHs
reoMeTpun
IIpaBuabHbIE ITpaBunbHBIE DopmMyIHPOBATH ODINEKTPOHHAsA YcraHosneHue
MHOI0YT0JIbHHKH. MHOT'OYT'OJIbHUKH, omnpejaeicHue (popma yueOHUKa, | AOBEPUTEIBHEIX
J1MHa OKPYKHOCTH BBIYHCIICHUE UX | mpaBHILHBIX 6uGIHoTEKA OTHOLIECHUH c
H IUIOMAb Kpyra. ajieMeHTOB. Yucno MHOI'OYT'OJIbHUKOB, POIII o0y4JaronmMucs,
Brruucaenne I H ATUHA | gaxoAUTh WX 3JIEMEHTHI. ) CIOCOOCTBYOMINX
njaomaeii OKPY>KHOCTH.  JUIHHA | [Toan30BATHCS Enunas MO3MTHEHOMY
(8 u) IYyTH OKPYXXHOCTH. | qoHsTHeM UTHHBI | KOJUIEKIHS BOCTIPHSATHIO
Panuannas mepa OKPYKHOCTH, U(pPOBBIX obyHaromIMuCs
yrna. Ilmomane kpyra BBEJIEHHBIM C MOMOIIbIO 06pa30BaTeJ‘ILHLIX De6 o
U ero »JIeMEHTOR TPABHITBHBIX peboBaHUi M MPOCHO
(CeKTopa M CErMeHTa). | MHOIOyTrOJIbHUKOB, pecypcos yduTens,
Briuucineuue onpenenasTe uuciao 1, | (school- TIPUBJICYCHHUIO ux
rromaneit duryp, | ATUHY nyra 1| collection.edu.ru) | BHAMaHHs K
BKJIFOYAFOLIIX palnaHHyIO MEpYy yria. o6cyxk1aeMoit Ha
3JIEMEHTHI KpyTra HPOBOH“TB nepexoa or ypoke  mHboOpMAIH,
paauaHHON MepbI yria K
rpaaycHOi U HA0OOPOT. aKtsusalj - - HX
OnpeensiTs  TUIOMAE MO3HaBaTEIbHON
Kpyra. JIeSITeTbHOCTH;
BeiBoauts dopmyast (B noOyxeHne
rpagyCHON W paJMaHHON 00yYaroIIIXCst
COIMOHTOR. P OOIICTIPUHSTHIC
BBIYHCIATH  IUIOLIAIH HOPMBI TIOBEACHNS,
duryp, BKITFOUATOIIHX npaBuia OOIICHUS CO
3JIEMEHTBI OKPY>KHOCTH CTapIuMH u
(prra). CBEPCTHUKAMHU,
HaxoauTh 1UI0MIATH B HOPUHIMIBL  y4eOHOIt
3azavax peanbpHON JUCIUTIINHBI "
KU3HHU caMOoOpraHu3aluu,
HpHBJICUCHHE
BHUMaHHUS
00yJaronxcs K

[EHHOCTHOMY aCIIeKTy
n3y9aeMBIX Ha ypOKax
SBJICHUH, OpraHu3aIys
ux paboThI c
NoJTy4aeMol Ha ypoke
COIMANbHO 3HAYMMOMN
“HpOpMAaIei;

BKIIOYEHHE B  YPOK
UTPOBBIX HPOLEAYp C




LB  NIOAACPIKAHUA
MOTHBalHU

00yJaroIxcst K
MOJIyYEHUIO  3HaHUM,
HAJIQXKUBAHHIO
MTO3UTUBHBIX
MEKITHIHOCTHBIX

OTHOIIICHHUH B KJIacce

JBu:kenust ITonsitue o Pa3buparps npumepsl, DnekTpoHHast [MoGyxnenne
MJI0CKOCTH JBHKCHUH WJUTIOCTPHUPYIOIINE dopma ydgebuuka, | OOydarolmxcs
(6 ll) IINIOCKOCTH. IIOHATHA I[BI/I)KGHI/IS{’, OHUOTHOTEKA coOJIroIaTh Ha YpPOKE
ITapannenbHbIN LEHTPOB u oceit PO OOIIETPUHATHIE
IIepeHoC, IIOBOPOT U CHMMETPHH. : HOPMBI [IOBEICHNS,
cummetpus. Ocu u DopMyJIHPOBATH Enunas npaBuia O6LEHUs €O
LEeHTPBI CHMMETPHH. oIpeAesICHus KOJITICKIHA CTapIINMH u
ITpocretimmue TapayIeIbHOTO IUPPOBBIX CBEpCTHHKaMI,
IIPUMCHCHUS B HepeH?ca, noBopoTa u 06pa30BaTeHLHLIX TIPUHIUIIBI yqe6H0f/'I
peueHnun 3aaa4d ;’;eB(())H CHUMMETPUH. pecypcoB JIUCIUTIINHBI "
B o | (chool
HENOJABMXHBIE TOYKU. collection.edu.ru) | mpusnetenne
HaxoauTe LeHTpH U BgHMaHH’I
ocu cuMMeTpuit O0yHaromuxes K
npOCTeI‘ZImnx(pHryp? LIEHHOCTHOMY aCIIeKTY
IpUMeHATE U3Y4aeMbIX Ha ypoKax
HapasIeabHbIi SIBTICHUH, OpraHu3aIHs
THEPEHOC U CUMMETPHUIO ux paboTsl ¢
npu peureHnu MoTy4aeMoil Ha ypoke
Te€OMETPUUECKHUX 3a0ad COIMANBHO 3HAYNMOH
(pa3bupaTts mpUMeEpHI). nHpopmarmei;
Hcnoab3oBats JUTST NPUMEHEHHEe Ha ypOKe
THOCTPOCHHUS u HWHTEPaKTUBHBIX (HOpM
HCCIeIOBaHUMN paboThI c
UG poOBBIC PECYPCHI 00yYAIOIMMHUCS:
HHTEJUICKTYaJbHBIX
UTp, CTUMYJIHPYIOIINX
MMO03HABATEIbHYIO
MOTHBAILIUIO
00yJaromxcs;
BKJIIOYEHHE B  YPOK
UTPOBBIX MPOLEIyp C
LENbI0  MOJIePIKaHUs
MOTHBAINU
oOyJaronxcs K
MOJIyYEeHUIO  3HaHUM,
HaJIQ)KUBAHHIO
MMO3UTHUBHBIX
MEXIJTTYHOCTHBIX
OTHOIIECHHUH B KJlacce
IloBTOpEHME, IToBTOpEeHuUE OnepupoBarb DneKTpOoHHAas
o0o0menne, OCHOBHBIX TOHSTHI nousaTuamMu:  Qurypa, dopma yuebHHKa,
CHCTeMaTH?;lHMﬂ MMETOOB KypCOB 7— TOYKa, IpsMasi, yToJ, T —
3HAHUIT 9 kiraccos, 0600 MHOTOYTOJIBHUK, POIL
(7 9) HIEHUE U paBHOOCAPEHHBIHN u :
cUCTEeMaTH3aIUS PaBHOCTOPOHHUIA Enunas
3"HaHui. [IpocTeiimmue TPEyYTrOJIbHUKH, KOJUICKI M
F€OMETPUUYECKHUE MPsIMOYTOJILHBII IU(PPOBBIX
qmr}’PH u ux TpCYTOJIBHUK, 00pa3oBaTeNbHBIX
CBOMCTBa. MeavaHa, pecypcos
H3mepenue OuccekTpuca " (school-
TE€OMETPUIECCKUX BBICOTa .
BEJIMYHH. TPEYTOJILHUKA, collection.edu.ru)
TpeyroanbHUKH. rnapasuiesorpamMmm,
IMTapamrensHBIC u pomo,
MepIeHANKYJIISIPHBIC OPsIMOYTOJIBHUK,
npsiMBbIC. KBajapar, Tparenus;
OKpy>XHOCTB U OKPY>KHOCTb,
KpYT. KacaTeJIbHas;
I'eomeTpuueckue paBeHCTBO U moaoOue

MOCTPOCHMUSI. YTJIbI




B OKPY>KHOCTH. TPEyTroJIbHUKOB;
Brniucannslie u napajuieIbHOCTh u
OIHCaHHBIC NEePHEeHINKYIJSIPHOCTD
OKPY>KHOCTH OPsIMBIX, YIOJI MEXIY
MHOT'OyTOJIBHUKOB. IPsIMBIMH,
IIpsimas u CUMMETpHUsI
OKpPYXKHOCTbB. OTHOCHUTEIJIFHO TOYKHU U
YeThIpEXYTrOJIbHUKH. OpsIMOM; AJUHAa,
Brmcannsie n paccTosiHUEe, BeIIMIUHA
OIHCaHHBIC yria, mIomank,
4eThIPEXYTOJIbHUKHU. nepuMeTp.
Teopema Iludaropa Hcnoas3oBars
u HaJajia dopmyasl: nepumerpa
TPUTOHOMETPHH. u TIoIa U
Pemenne oomux MHOTOYTOJIbHUKOB,
TPEyTrOJIbHUKOB. JUITMHBI OKPY>KHOCTH U
ITpaBunbHBIE TUTOIIAIx Kpyra,
MHOT'OyTOJILHUKH. o06BéMa
ITpeobpazoBanust IPSIMOYTOIBHOTO
IUIOCKOCTH. napajuieenuIeaa.
JAsmxenust. [lomo6ue. | OnepupoBathb
CummeTtpusl. TMOHSITHSIMH:
ITmomans. TIPSIMOYTOJIbHAS
Breraucnenne cucremMa  KOOpJAUHAT,
minomraneu. [Tnmommammn BEKTOD;
noo0HBIX (uryp. HCI0Jb30BaTh 3TH
JexapToBbl TMOHATHS st
KOOpJAMUHATHI Ha peacTaBICHUS
MJIOCKOCTH. JaHHBIX W PEIICHUS
BexTopst Ha 3a7a4, B TOM 4HCJIE U3
IJIOCKOCTH APYTrux y4eOHBIX
npeameToB. Pemartsb
3agadau Ha
IOBTOPEHUE OCHOBHBIX
TIOHSITHH,
WJUTIOCTPALIMIO  CBS3EH
MEXIy  pa3IMYHBIMU
JacCTSIMHU Kypca.
BpiOupaTts MeToa TS
pelieHus 3aga4un.
Pemiats 3agaum  u3
TMOBCETHEBHOM >KU3HU

/Jlna peanuzayuu npozpammol ucnoav3yiomca nocoous uz YMK onsa neoazoza u odyuaowjuxca:

Jlnst nenarora:

- VMK, pa3paOoTaHHbIi aBTOPCKUM KOJUIEKTUBOM 10oA pykoBoacTBoM H. 5. Bunenkuna, B.1.

Koxosa,A.C. Yecnokona, C.H1. llIBapuOyp/a 1ist peaau3aiii OCHOBHON 00pa3oBaTeIbHON
IporpaMMbl OCHOBHOTO 001Iero o0pa3oBaHMs MO MaremMaTuke B 5-6 Kkiaccax B
cooTBeTCTBUM  DenepallbHBIM  TOCYIAapCTBEHHBIM  00pa30BaTENbHBIM  CTaHAapTOM
(yueOHUKH, pabouue TeTpaau, KOHTPOIbHbIE pPAaOOTHI, MaTeMaTHYECKHE JTUKTAHTBI,
METOJINYECKOE MTOCOOHe ISl YUUTENEH, MaTeMaTH4YeCKIe TPEeHaKEPhI ).

YMK, pa3paboTaHHbIif aBTOPCKUM KOJUJIEKTUBOM Mo pykoBojcTBoM FO.H. Makapeiuesa u
Ip. JUId peanu3all OCHOBHOW 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBanus no anredpe B 7-9 kiaccax B cooTBeTcTBUHM DesiepaibHbIM rocy1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM (YYCOHHKH, DJIEKTPOHHBIC MPHJIOKEHUS K Y4YeOHHKaM,
pabourie TeTpaay, AWNAKTUYECKHE MaTepHallbl, KOHTPOJIbHBIE pPabOThl, TeMaTHYECKUE
TECThl, METOJJUUECKHE PEKOMEH/Iall1N ).

YMK, pa3paboTaHHBIH aBTOPCKHM KOJUIEKTHBOM MMoJA pykoBojacTBoM FO.M. Komsruna u
Ip. JUIS pealu3aliii OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBanus no anredpe B 7-9 kiaccax B coorBeTcTBUM DeepanbHbIM roCy1apCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHAAPTOM (YUCOHHKH, paboune TeTpaau, TUIaKTUIECKHEe MaTEePHAIIbI,



KOHTPOJIbHBIE paOOThI, TEMATUYECKHE TECThI, METOAMUYECKUE PEKOMEHIALIUHN).

- YMK, pa3paGoTaHHbIil aBTOPCKUM KOJIJIEKTHUBOM 107 pykoBojacTBoM JI.C. AtanacsHa u Jip.
Ul peald3allid  OCHOBHOW  0Opa3oBaTeNIbHOW IPOTrpaMMbl  OCHOBHOI'O  OOILEro
oOpazoBaHusi 1o reomMerpun B 7-9 Kimaccax B cooTBeTcTBUH  DenepaibHBIM
rOCYJapCTBEHHbIM ~ 00pa30BaTeNbHbIM CTaHAapTOM (y4eOHuKH, pabouue TeTpaaH,
IUIAKTUYECKUE MaTepUaibl, CAMOCTOATENbHbIE U KOHTPOJIbHBIE PAa0OThI, TEMAaTHYECKUE
TECTBbI, I0COOME AJIS YUUTEIs], 3a7ja4i 110 TE€OMETPUN).

st o0yuarommuxesi:

- YMK, pa3paboTaHHbIil aBTOPCKUM KOJUIEKTUBOM 11011 pykoBoacTBOM H.S. Bunenkuna, B.U.
Koxosa,A.C. Yecnokona, C.W. llIBapuOypaa i peaau3anii OCHOBHOW 00pa3oBaTeIbHON
IIpOrpaMMbl OCHOBHOTO 001miero oOpa3oBaHMs II0 MaTemMaTHke B 5-6 Kkiaccax B
cooTBeTcTBUM  DenepalibHBIM  TOCYIAapCTBEHHBIM  00pa30BaTENbHBIM  CTaHIapTOM
(yueOHuKH, paboune TeTpaau, MaTEMaTHUECKUE TPEHAKEPDI).

- YMK, pa3paboTaHHbIil aBTOPCKUM KOJUIEKTUBOM 10J1 pykoBoacTBoM FO.H. MakapsiueBa u
Ap. JUId peanus3ald OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOILIEro
oOpa3zoBanus 1o anredpe B 7-9 kinaccax B cooTBeTcTBUU DefepanbHbIM roCy1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM (Y4COHUKH, DJICKTPOHHBIC NPUIIOKEHUS K y4eOHHKaM,
pabouue TeTpaan).

- YMK, pa3paboTtaHHblii aBTOPCKUM KOJUIEKTHBOM I0j pykoBoactBoMm FO.M. Komnsruna u
Ip. JUIS peanu3aliil OCHOBHOW 00pa3oBaTENbHONM MPOrpaMMbl OCHOBHOTO OOILEro
oOpasoBanus mo anredpe B 7-9 kiaccax B coorBeTcTBHH DeneparbHBIM roCy1apCTBEHHBIM
00pa3oBaTeIbHBIM CTaHAapTOM (YUeOHUKH, paboUre TeTpan).

- YMK, pa3paOboTaHHBIil aBTOPCKUM KOJJIEKTHBOM 110 pykoBocTBoM JI.C. ATanacsiHa u fp.
JUIS  pealv3allid OCHOBHOM  0Opa3oBaTeNbHOW MPOrpaMMbI  OCHOBHOTO  OOILEro
oOpasoBaHusi 1O TeomMeTpun B 7-9 Kiaccax B COOTBeTCTBUH  DepepanbHBIM
roCy/1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM (YUeOHUKH, paboune TeTpaan).

Ludposbie o6pa3oBaTeIbHBbIE PECYPCHI H PeCYPChI CETH HHTEPHET:

- Eounas xonnexyus yugposwix oopazoeamenvhuix pecypcos (school-collection.edu.ru);
- Poccuiickas snexkmponnas wixona (resh.edu.ru);

- @okcgopo (foxford.ru)

- Yuu.py (uchi.ru)

- Anoexc.yuebnux (education.yandex.ru)

- AKnacc (yaklass.ru)

- CBEP KJIACC (sberclass.ru)

Onucanue y4eOHO-METOAMYECKOT0 M MATEPUAIBLHO-TEXHHUYECKOr0 ofecreyeHusi 00pa3oBaTe/JibHOIO
npoiecca:

OcHamenne mporecca O0Oy4deHHs MaTeMaTHKe oOecreynBaeTcss OMONMOTEYHBIM — (OHIOM,
NEeYaTHBIMH [MOCOOMAMH, a Takke HH(MOPMAIIMOHHO-KOMMYHUKATUBHBIMUA —CpEACTBAMH, 3KPAaHHO-
3BYKOBBIMHU TIOCOOWSIMH, TEXHHUYECKUMH CPEICTBAMH OOYYEHHUs, Y4eOHO-TIPAKTHUYCCKHUMHU CpPEACTBAMHU
o0y4eHus, yueOHo-1a00paTOPHBIM 000pyIOBaHUEM.

TexHnuyeckue cpeacTBa 00yyeHUsl:

° MYJIbTUMEIUNHBIA KOMITBIOTED;

° MYJIbTHMEIHATPOEKTOP;

° 9KpaH (Ha IMITaTUBE UM HABECHOW ),
[ )

HHTCPAKTUBHAA JOCKA.



NudopmanunoHHbie cpeacTna:

o KOJUICKIIUS METUAPECYPCOB,
. AJIEKTPOHHBIC 0a3bl JAHHBIX;
o UHTEPHET.

Y4eOHO-IpaKTH4YECKOE H Y4eOHO-1a0opaTopHOe 000py/10BaHHUE:
o JIOCKa MarHUTHAsl C KOOPJAMHATHOHN CETKOI;
o KOMIUIEKT YepTEXHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3/IaTOYHbIX ): INHEHKA,
tpancroptup, yronsauk 60°), yromsank 45°), mupkyis;
o KOMIUICKTHI TUTAHUMETPHUUECKUX M CTEPEOMETPHUSCKUX Tell (JIeMOHCTPAIMOHHBIN U
pa3aaTo4YHbIN);
o KOMIUIEKTBI JJIsl MOZICITUpOBaHus (IIBeTHAsi Oymara, KapToH, KaJbKa, KJIei, HO)KHHUIIBI,
TJTACTUJIMH).

IleyaTHble MOCOOU:
) TaOJIMIIBI IT0 MaTeMaTUKe 11 5-6 K1accoB;

L4 MOPTPCTHI BBIAAOIIUXCA IIC?ITGJIGI;'I MaTCMaTHKU.
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