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INOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma 1o maTeMaTHKE Ha YPOBHE CpellHero oo1iero oopazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yuéTom COBPEMEHHBIX MUPOBBIX
TpeOOoBaHUil, MPEABABIAEMbIX K MAaTEMAaTHYECKOMY 00pa30BaHUIO, U TPATULIUI pocCHiicKoro oOpazoBanus. Peanusaius nporpaMMbl 0 MaTeMaTHKE
o0OecrieunBaeT OBJIA/ICHUE KIIOYEBBIMA ~ KOMIETCHIMSIME, COCTABJISIFOIIMMUA ~ OCHOBY  JIIE  CaMOPA3BHUTHS U HEMPEPHIBHOT'O 00pa30oBaHUS,
LEJIOCTHOCTh OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATEILHOTO Pa3BUTHSI TUYHOCTH O0yUYarOIINXCS.

B nporpammMe 1o MmareMaTHKe y4TEHBI HeHU U mojokeHust KoHIenuu pa3BuTs MareMaTiyeckoro oopasosanusi B Poccuiickoit @enepanuu. B
COOTBETCTBUH C HA3BAHUEMKOHIICTIIINN, MaTEMaTHIeCKoe 00pa3oBaHKe JOJDKHO, B YaCTHOCTH, IPEJOCTABIIATh KAXKIOMY 00y4aroeMycsi BO3MOKHOCTb
JOCTH)KEHUS YPOBHS MaTeMaTUYECKUX 3HAaHUH,HE00X0AMMOTo IS JajbHENIIel ycrnemHoi xu3HH B o0miecTBe. VIMEHHO Ha peleHre 3Toi 3a1aun
HalleJIeHa [IporpaMma o MaTeMaTuke 0a30BOro ypoBHS.

B snoxy mudpopoii Tpanchopmaiuu Bcex chep ueioBeUecKoi NesITeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3
0a30BOI MaTEMaTHUECKOH MOATOTOBKH. YK€ B IIKOJIE MATEMATHKA CITYKHUT OTIOPHBIM MPEAMETOMIIISL U3YUYECHUS CMEXHBIX TUCHUIUINH, a B )KU3HU
MOCJIE TIKOJIBI PeaTbHOM HEOOXOMMOCTHIO CTAHOBUTCS HEMPEPBIBHOE 00pa30BaHKE, YTO TPEOYET IMOTHOLIEHHOW 0a30BOH 00I11e00pa3oBaTeIbHON
MOJIFOTOBKH, B TOM YHCJIE M1 MATEMaTU4YECKOW. ITO 00YCIOBIEHO TE€M, YTO B HAIM JHU PACTET YHMCIO CIEHUATbHOCTEH, CBS3aHHBIXC
HETOCPECTBEHHBIM IIPUMEHEHUEM MAaTEMAaTUKU: U B chepe SKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIACTSX, U JIAKE B TyMaHUTAPHBIX
cdepax. Takum 00pa3oM, KpyroOyJIaroIuxcs, s KOTOPHIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PACIIHPSETCS.

[TpakTHyeckas Moae3HOCTh MaTEMaTHKHU 00YCIIOBIIEHA TE€M, UTO €€ MPeIMETOMSABIISIOTCS (DyH/IaMEHTaIbHbIE CTPYKTYPBhI HAILIETrO MUpA:
IPOCTPAHCTBEHHBIE (POPMBI 1 KOJIMYECTBEHHBIE OTHOIIEHHUS OT NMPOCTENIINX, YCBAaUBAEMbIX B HEITOCPEACTBEHHOM OIIBITE, 1O JOCTATOUYHO CIIOKHBIX,
HEOOXOIUMBIX JJIsl Pa3BUTHS HAYYHBIX U TEXHOJIOTMUECKUX UAeH. be3 KOHKpEeTHhIX MaTeMAaTUYECKUX 3HAHUI 3aTPyIHEHONIOHUMaHNe IPUHIIUIIOB
YCTPOMCTBA U UCIOJIB30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUS Pa3HOOOPa3HON COLUANBHOM, SKOHOMUUYECKOHN, MTOIUTHYECKOI
uH(popMaluu, MaiodPPeKTUBHA TOBCEIHEBHAS MTPaKTUUECKasI1eATeIbHOCTh. KakJoMy UesoBeKy B CBOEH KM3HU MPUXOAUTCS BBIMOIHIATH JOCTATOUHO
CJIOKHBIE PACUYETHI M COCTABIISITh HECIIOKHBIE AITOPUTMBI, HAXOJAUTh HYKHbIE (POPMYJIBIM IPUMEHSTH UX, BIAJIETh MPAKTUYECKUMU NPUEMaMHU
reOMEeTPUUECKUX U3MEPEHUI U MTOCTPOEHUH, YuTaTh HH(GOpPMAIMIO, MPEICTABICHHYI0 B BUAY TaOJUL, JuarpamMMu IpauKoB, KHUTb B
YCIOBUSX HEONPEIENEHHOCTH U MOHUMATh BEPOSITHOCTHBINA XapaKkTep Cay4yallHbIX COOBITHH.

OnHOBpEMEHHO C pacUIMpeHrueM cep MPUMEHEHNU MaTEMaTHKU B COBPEMEHHOM 00111eCTBE BCE O0sIee BaKHBIM CTAHOBUTCSI MATEMAaTUYECKUI
CTUJIb MBILLIJICHUS, IIPOSIBIISIOIIUICS B ONIPEACIIEHHBIX YMCTBEHHBIX HaBbIKaX. B nponecce n3y4eHuss MaTeMaTUKU B apCceHall IPUEMOB U METO0B
MBIILUIEHUS] YEJI0OBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIYKIUS U IeyKIHsI, 000011IeHne 1 KOHKPETU3allks, aHAJIN3 U CUHTE3, KJlacCU(pUKalus
U crcTeMaTu3alus, abcrparupoBanue U aHanorus. OObeKThl MaTeMaTUYECKUX YMO3aKIIIOUEHHH, MpaBuiia UX KOHCTPYUPOBAHUS paCKPBIBAIOT
MEXaHU3M JIOTHYECKUX ITOCTPOEHUH, CIOCOOCTBYIOT BBIpaboTKe YMEHUA(DOPMYTUPOBaTh, 000CHOBBIBAThH M JJOKA3bIBATh CY)KJIEHHSI, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MbIIIIeHHEe. MaTeMaTHKe MPUHAJUIEKUT Beyllas poib B GOPMUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTBI MBIIIICHUS U



BOCIIMTaHNH YMGHI/Iﬁ HeﬁCTBOBaTB 110 3aJaHHBIM aJI'OpUTMaM, COBCPUHICHCTBOBATH U3BCCTHBIC U KOHCTPYHPOBATH HOBEIC. B IIponecce PCIICHUA
3aa4 — OCHOBHOM y‘-IG6HOfI ACATCIIBHOCTH HAa YPOKaX MATCMATHKU — PAa3BUBAKOTCA TBOPUYCCKAA U IPHUKJIaAHasd CTOPOHBI MBINIJICHUA.

OOyuenne MaTeMaTuke 1aET BO3MOKHOCTH Pa3BHBATh y 00yUYaIOMIMUXCs TOUYHYIO, PAlMOHATILHYIO U HH()OPMATHBHYIO pedb, yMEHUE OTOMPATh
Haun0oJiee MOAXOAIIHUE SI3bIKOBbIE, CAUMBOIMYECKHE, TpauecKue CPeICTBA IS BBIPAKEHUS CYKACHUN U HAIVIAHOIO UX MPEICTABICHMSL.

Heo0X0oauMbIM KOMIIOHEHTOM OOIIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SBIISIETCS 001Iee 3HAKOMCTBO C METOIaMH TTO3HAHUS
JIeCTBUTENILHOCTH, IPEACTABICHUEO IPEIMETE U METOJIE MATEMATHKH, €ro OTJIMYHSI OT METOJIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00
0COOCHHOCTSIX NPUMEHEHHSI MaTEMAaTHKH JUIS PEIICHHS HAYYHBIX U IPUKJIaTHBIX 3a/a4. TakuM 00pa3oM, MaTeMaTHYeCKOe 00pa30BaHNue BHOCUTCBOU
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphI YEIOBEKA.

N3ydyenne MareMaTUKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEIOBEKA, TIOHMMAHHUIO KPacoThl U U3SILECTBA MATEMAaTUYECKUX
paccyXAeHU, BOCIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHUIO UAEU CUMMETPUH.

IIpuopurerHpiMu nejasiMu o0yuennss marematuke B 10—11 kiaccax Ha 6a30B0M ypoBHe SIBJISIIOTCS:

dbopMupoOBaHUE IEHTPAIbHBIX MATEMAaTUYECKUX MOHATHI (YUCII0, BETUYHHA, FeOMeTprUecKas (purypa, nepeMeHHas, BEpOsTHOCTb, (DYHKITHS),
o0ecneunBaroIIUX IPEEMCTBEHHOCTD U MIEPCIEKTUBHOCTh MaTEMaTHUECKOI0 00pa30BaHus 00y4aroUUXCs;0ABEACHNE 00ydatoIUXCsl HA JOCTYITHOM
JUISL HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTEMAaTHKU U OKPYKAIOIIEro MUpPa, TOHUMaHE MAaTeMAaTUKH KaK YacTH O0Iel KyJIbTypbl
YeJI0BEYECTBA;pPAa3BUTHE NHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluXcsl, I03HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTHYHOCTH MBIIUICHUS, HHTEPeca K H3yYCHUI0 MaTeMaTHKH;(hopMUpoBaHre (yHKIMOHATHLHON MaTeMaTHYECKONW TPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYeCKHE acCleKThl B PEAlTbHBIX JKU3HEHHBIX CHUTYAIUSXH MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEN 1 3aKOHOMEPHOCTEH, POPMYIUPOBATh UX HA A3bIKE MAaTEMATHKHU U CO3/1aBaTh MaTEMaTUYECKUE MOJENH, TNPUMEHSATh OCBOEHHBIN
MaTEeMaTUYECKHI amnmapar AJis pelieHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLIEHUBATHIIONYUYECHHBIE PE3YJIbTATHI.

OCHOBHBIMHU JMHHAMH cojep:xkanuss Matematukd B 10-11 kjaccax siBJasAIOTCS:

«Ywucna 1 BRIYUCIEHU», «Anredpay» («Anredpandeckie BIpaKEeHU», «Y paBHEHUS U HEPABEHCTBAY), «Hauana MaTeMaTHUECKOro aHAIIHU3ay,
«I"eomeTpus» («I'eomeTpruueckuepurypsl U UX CBOMCTBaY», «3MepeHne reoMeTpruuecKiuX BEIMUUHY), «BeposiTHOCTh M CTaTUCTUKA». JlaHHbIE JTHUHUU
pa3BUBAIOTCS TMapallieIbHO, KaXKJas B COOTBETCTBUUC COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBUCUMO OJHA OT JIPYTO#, a B TECHOM KOHTaKTe U
B3auMojieicTBuU. Kpome 3T0r0, NX 00BEIUHSET JOTHYECKass COCTABIISAIONMIAs], TPAIUIIMOHHO IPUCYIIIAs MATEMATHKE U TPOHU3BIBAIOIIAS BCE
MaTeMaTh4YecKue Kypchl ucojepxarenbubie TuHuu. ChopmynupoBannoe B @I'OC COO tpeboBaHue «BIaICHUE METOJIAMHU JIOKA3aTENIbCTB,
AITOPUTMAMU PEIICHHs 3a/1a4, yMeHue GOpMYyIUPOBATH OMpEeNICHHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TPOBOAUTDH JJOKA3aTEIbHbBIE
paccyXJIeHHs B XOJI€ PEIICHHs 3a7]a9» OTHOCUTCSI KO BCEM yU4eOHBIM Kypcam, a pOpMHUPOBAHUE JIOTHUECKUX YMEHHH pacmlpenenseTcss MO BCEM
rogaMm O0Oy4eHHs Ha ypOBHE CPEAHET0 00IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBisieTcs 00s3aTeNbHBIM IPEIMETOM Ha JaHHOM ypoBHe oOpa3oBanus. [Iporpammoii mo maremaTuke
npeycMaTpuBaeTcs U3ydyeHue yuyeObHoro nmpeamera «Maremarrnka» B paMKaxX JABYX Y4YeOHBIX KypCOB:



«Anre0Opa 1 Hayalla MaTEMaTHYECKOTo aHalu3a», «['eomerpusi».@opMUpoOBaHUE JIOTUYECKUX YMEHHUI OCYIIECTBISIETCA HA POTSHKEHUH BCEX JIET
o0ydeHus Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHusl, a YIIEMEHTHI JJIOTUKU BKIIFOUAIOTCS B COJIEPIKaHNE BCEX HA3BAHHBIX BHINIE YUCOHBIX KYPCOB.

OO0111ee YKCII0 YacoB, PEKOMEHI0BAaHHBIX i H3ydcHus MmaTeMaTuku — 340 yacoB: B 10 kimacce — 170 yacoB (5 yacoB B HEIEN0)U3 HUX y4COHBIN
npeaMet « ['eomerpusi» coctapisger 68 4acos.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA

N3ydenne MaTeMaTuKy Ha ypOBHE OCHOBHOI'O OOIIIEro 00pa30BaHMsI HAIIPABJICHO HA JOCTH)KEHUE 00YyJaroUIMMHUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB OCBOCHHS YI€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJ/IbTATDI

B pesynbrare n3ydyeHuss MaTeMaTHKH Ha YPOBHE CPEIHEro oOmero o0pasoBaHUsy 0Oydaromerocs OyayT copMUpOBaHbI CIEAYIONINE THYHOCTHBIC
pe3yIbTaThI:

1) rpaxkAaHCKOr0 BOCHUTAHMS:
c(OPMHUPOBAHHOCTH TPAKIAHCKOH MO3HUIIMHA 00YYAOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCUICKOTO O0IIEeCTBa, IPEICTABICHHE O
MAaTEMATUYCCKUXOCHOBAX (bYHKI_[I/IOHI/IpOBaHI/I}I Pa3IMYHBIX CTPYKTYP, HBJ'ICHI/Iﬁ, npoueayp Fpa)KI[aHCKOFOO6H_[eCTBa (BBI60pLI, OITPOCHI 1 ,Z[pyroe),
YMCHHC B3aHMOI[eI>iCTBOBaTB C CONUAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (bYHKI_II/IHMI/I 1 Ha3HAYCHUECM,

2) MNAaTPUOTHUYECKOTO BOCIITMTAHUA:
c(OPMUPOBAHHOCTh POCCHICKOM TpakJAaHCKON WACHTUYHOCTH, YBaXXEHHS K MPOIUIOMY M HACTOSAMIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHOE OTHOIICHUEK JIOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUHCKON MAaTEMATUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHUKEHUI B
JIPYTHUX HayKax, TEXHOJOTHUSX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIMTAHMS:
OCO3HAHHE TYXOBHBIX IIEHHOCTEH pOCCUIICKOTO Hapoaa, chOpMHUPOBAHHOCTHHPABCTBEHHOTO CO3HAHMS, ITHYECKOTO TIOBECHHUS, CBSI3aHHOTO C
NPaKTUYECKUMIIPUMEHEHUEM JOCTHKEHUI HAyKU U IEATEIIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTOBKIIA/1a B TOCTPOCHHUE YCTOMUMBOTO OYAYIIEro;

4) ICTETUYECKOro BOCIIMTAHUA:
OCTECTUYCCKOC OTHOIICHNE K MUPY, BKIIHOYasd 3CTETUKY MAaTCMATHUYCCKUX SaKOHOMepHOCTeﬁ, O6’I)GKTOB, 3aaad, pemeHHﬁ, paCCY)KJIeHHﬁ,
BOCIIPUUMYUBOCTBK MATCMATHUYCCKUM ACIICKTAM PA3JIMYHBIX BUAOB UCKYCCTBA,



5) ¢pu3nyecKoro BOCNUTAHUA:
Cq)OpMI/IpOBaHHOCTb YMCHUA NPUMCHATh MATCMATUYCCKUC 3HAHUS B HUHTCPECAX3JOPOBOTO U 0€e30I1acCHOTO 06pa3a KHU3HHU, OTBECTCTBCHHOC OTHOIIICHUC
K CBOEMY 3JI0POBBIO (3I0pOBOE IMUTAaHUE, COATAaHCHUPOBAHHBIN PEXKHMM 3aHATHI M OTJbIXA,pery/sipHas (GU3NUeCcKas aKTHBHOCTD), PH3HUECKOE
COBCPHICHCTBOBAHUE IIPH 3aHATHAX CHOpTI/IBHO‘O3ﬂ0p0BHTeHBHOﬁ JACATCIIbHOCTBIO,

6) TPpyA0OBOro BOCHUTAHMS:
TOTOBHOCTD K TPYAY, OCO3HAHHE IIEHHOCTHU TPYI0JII00Us, HHTEPEC K pa3inyHbIM chepam mnpodeccuoHanbHON NeATeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M €€ MPUJIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieidl mnpodeccuu U peann30BbIBaTh COOCTBEHHBIC
KU3HEHHbIE IUIAaHBl, TOTOBHOCTh M CIIOCOOHOCTBHK MaTe€MaTHYeCKOMY 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU,
TFOTOBHOCTb K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUECKUX 3a7a4 MaTeMaTUYECKON HalpaBIeHHOCTH;

7) IKOJIOTHYECKOI'Oo BOCIIMTAHUA:
c(OPMHPOBAHHOCTB IKOJOTHUECKON KYJIBTYPHI, TOHUMAHUE BIUSHUS COIIMATBHO- SKOHOMUYECKHX IPOIIECCOB Ha COCTOSIHUE TPUPOTHOMN U
COLIMAIIBHOM Cpe/ibl, 0CO3HAHUETIIO0ATBHOTO XapaKTepa HIKOJIOTHIECKUX MPOOIeM, OpUEHTAUS Ha TPUMEHEHHE MAaTeMaTHIECKUX 3HAHUHN /TSt
peleHus 3a1a4d B 00JIaCTH OKPYXKAIOLIEH cpelibl, INIAaHUPOBAaHUE IIOCTYIKOB M OLIEHKHM UX BO3MOJKHBIX MTOCIIEICTBUI Ul OKpY>KaroIlel Cpe/ibl;

8) HEHHOCTHU HAYYHOT O ITIO3HAHUA:
c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOHN MPAKTHKH, TOHUMaHHE
MaTeMaTHYeCKOM HayKH Kak cepbl UelI0BeUYeCKOM e TeIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIM3ALIMHU, OBJaJICHHE
A3bIKOM MaT€MaTHMKH M MaTeMaTHM4YeCKOW KyJNbTypoH KaKk CpEeACTBOM  IO3HAaHHUA  MHpA, TOTOBHOCTb  OCYILECTBIIATH  MPOEKTHYIOU
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh MHAUBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATbI

B pe3ynbTraTe 0cBO€HHUs MPOrpaMMBbl [0 MaTeEMaTHKE Ha YPOBHE OCHOBHOTO 00111eroo0pazoBanms y odydatomierocs 0yayT copMupoBaHbl
MeTaIpeIMETHbIE PE3yIbTAThl, XapaKTEPU3YIOLIUECS OBJIAZCHUEM YHUBEPCAIbHBIMU [TO3HABATEIbHBIMU AEUCTBUSIMH, YHUBEPCATLHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU M YHHBEPCAIHHBIMHU PETYISTUBHBIMU JIEHCTBHUSIMH.

Ilo3HaBaTe/bHble YHUBEPCAIbHbIE YUeOHbIe JeiicTBUS
ba3oBble Jioru4yeckKkue AEﬁCTBHH:
BBIABJIATE U XaPAKTCPU30BATh CYIICCTBCHHBIC IIPU3HAKN MATCMATHYCCKUX O6’BCKTOB, HOHHTHﬁ, OTHOILIEHHU I MCKAY IMOHATHUAMU, (I)OpMy.TII/IpOBaTB
ONpCACIICHUA HOHHTHﬁ, YCTaHABJINBATb CymeCTBeHHBIﬁ IMPpU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHHA OJIA O606IJ.[CHI/I}I " CPABHCHU A, KPUTCPpUU
IMPOBOAMMOI'0 aHaJIn3a,



BOCIIPUHUMATD, (bOpMy.]'II/IpOBaTB u HpCO6p330BBIBaTB CYXKACHUA: YTBEPAUTCIBbHBICH OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC 1 O6H_[I/IC, YCJIOBHEIE;

BBIABJIATE MATEMATHUYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3HM U IIPOTHBOPCUYMSAB (baKTaX, JaHHBIX, Ha6J'IIOI[eHI/IHX U  YTBECPXKICHHUAX,
npempiaratb  KpUTCPUHUIJIA BBIABIICHHUA SaKOHOMepHOCTeﬁ n HpOTI/IBope‘H/If/’I;

ACJ1aTh BBIBOJBI C HCITIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U I/IH,ZLYKTI/IBHBIX}’MOSEIKJII-OLICHI/Iﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ I10 aHAJIOTUH,

IIPOBOAUTHE CaMOCTOATEIIBPHO A0KA3aTCIIbCTBA MAaTEMATHUYCCKHUX YTBCp)KI[eHI/Iﬁ (HpﬂMBIC Hu OoT HpOTI/IBHOFO), BBICTpAanNBaTh apryMmeHTaluIo, IPUBOJUTH
IMPUMEPBI 1 KOHTPIIPUMEDPHI, 000OCHOBBIBATH COOCTBEHHEBIE CYXKIACHUSA U BBIBOOBI;

BBIOMPATH CIIOCO0 perieHust yueOHO 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHsI, BRIOUPATh HANOOJIee MOIXOAAIIHIA C YIETOM
CaMOCTOSITENILHO BbIJICTIEHHBIX KPUTEPUEB).

ba3soBsble uccaea0BaTe/IbCKUe ﬂeﬁCTBHH:

UCTIOJIB30BaTh  BOMPOCHI KaK MCCIIEAOBATENLCKUN WHCTPYMEHT MO3HAHMA, POPMYIHUPOBATH BOMPOCH], (PUKCUPYIOIIME MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBJIMBAaTbUCKOMOE U JTaHHOE, (POPMUPOBATH MMIIOTE3Y, ApI'yMEHTUPOBATh CBOIO IO3ULMI0, MHEHUE;IPOBOAUTE CAMOCTOSTENILHO CIIIIAHUPOBAHHBIN
OKCIEPUMEHT, HCCIIEJOBAHUE T10 YCTAHOBICHUIO OCOOEHHOCTEH MAaTEMAaTUYECKOT0 OOBEKTA, SIBICHHUS, IIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEN MEXIY
00BEKTaMH, SIBICHUSMHU, [IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIUPOBATH 0000IIEHUS U BBIBOBI IO PE3yJibTaTaM MPOBEAEHHOTO HAOMIOICHUS, HCCIIEI0BAaHNs, OLIEHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHHMIA,

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, 4 TAKIKC BBIABUT'ATb IIPCAIIOJIONKCHUS O €TI0 Pa3BUTUH B HOBLIX YCIIOBUSX.

Pa6oTta c unpopmanuen:
BBISIBJIATH I[e(bI/II_II/ITBI I/IH(I)OpMaI_[I/II/I, JaHHBIX, HeO6XOI[I/IMLIX AJI1 OTBETA Ha BOIIPOCH AJII pCHICHUA 3a/1a4H,

BbIOMpaTh MHPOPMAINIO U3 UCTOYHUKOB PA3JINYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO Pa3TUUYHbIX
BUJIOB U (DOpPM TpecTaBIEHUS;

CTPYKTYpUPOBATh HH(POPMAIIUIO, IPEICTABIIATE €€ B Pa3INUHBIX (hopMax, WUTFOCTPUPOBATH I'papUUECcKy;

OLIEHMBATh HAAEKHOCTh UH(POPMAILIMH 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPUIM, C(HOPMYJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKaTHBHbIE YHUBepCa/ibHble y4eOHble JeiCTBUA:
BOCIIpUHUMATL H (bOpMy.TII/IpOBaTB CY,KACHUA B COOTBCTCTBUU C YCIIOBUSMHU LICIISIMU O6IJ.I€HI/I$I, sICHO, TOYHO, 'PAMOTHO BbIpa*XaTb CBOIO
TOYKY 3pCHUA B YCTHBIX UIIMCBMCHHBIX TCKCTAX, JaBaTh IMOACHCHHUSA 110 XO4Y PCHICHUA 3a1a4, KOMMCHTUPOBATH HOHy‘lCHHBIfI pe3yibTar;

B X0JIe OOCYX/ICHHS 3a/1aBaTh BOIIPOCHI 11O CYIIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMEBI, peIIaeMoi 3a1a4H, BRICKa3bIBATh UJICH, HAIICJICHHBIC HA IIOMCK
pEIleHHsI, COMTOCTABIIATH CBOU CYXICHUS C CY>KICHUSMHU JAPYTrUX YUaCTHUKOB JUAIIOTa, OOHAPYKUBATh Pa3IUnYUe U CXOACTBO MO3UIIHMA, B KOPPEKTHOM
dbopme GpopMyIHpoBaTH Pa3HOTIIACHS], CBOM BO3PAKCHHS;



IPEICTaBIATh PE3YJIbTAThl PELICHU 33aJauH, SKCIIEPUMEHTA, UCCIIEI0BaHMs], IPOEKTa, CAMOCTOATENILHO BBIOUPATh (DOPMAT BBICTYILICHHS C YUETOM
3aJa4 Ipe3eHTallMd U 0COOEHHOCTEH ayJUTOPUH.

PeI‘YJIHTI/IBHbIe YHUBEpPCaJ/IbHbIE y‘IEGHbIe AeﬁCTBHH

CaMmoopraHusaums:
COCTAaBJISATH IUIaH, AJITOPUTM PELICHUS 3a7a4k, BEIOMPATh CIIOCO0 PeLIeHUs ¢ yYETOMUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUHN ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTpOﬂb, I-)MOHI/IOHaJIbeIﬁ HHTEJIJIEKT:
BJI1aACTh HABbIKaAMH IMO3HaBaTeILHOMN pe(i)J'ICKCI/II/I KaK OCO3HaHUA COBGleIElCMLIXI[CfICTBHfI 1 MBICJIUTCIIBHBIX TPOLIECCOB, UX PE3YJIbTATOB, BJIIAZICTh
crocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpOLECCa U PE3yJibTaTa PCIICHUA MaTeMaTH4YeCKOM 3aJa4u,

NpeaABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTH IIPU PCHICHUUN 3a1a91, BHOCUTb KOPPEKTHUBBI B ACATCIIBHOCThE HAa OCHOBC HOBBIX O6CTO$IT6J'IBCTB,
JaHHBIX, HB,fII[CHHBIX OHH/I6OK, BBIAABJICHHBIX Tp}Il[HOCTGI\/JI;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEIU U YCIOBUSAM, OOBSACHATH IPUYUHBI JOCTHXKEHUS U HETOCTUKEHUS PE3YIbTaTOB JAESITEIbHOCTH, HAXOAUTh
OIIMOKY, 1aBaThOLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasa AEeATE/IbHOCTD:
MOHUMATh 1 UCTIOIH30BaTh MPEUMYIIIECTBa KOMaHHOW 1 MHAUBHUAYAJILHON PaOOTHINIPH PEIICHNN yU4eOHBIX 3a/1a4, MPUHUMAThH I1eJb COBMECTHOMN
NESTEIILHOCTH, IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOM PabOTHhI, paclpeiesiTh BUABI Pa0OT, JOTOBAPUBATELCS, OOCYKIATh IMPOIIECC U PEe3yIbTaT
paboThl, 00001IaTh MHEHUSHECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TpPYNINOBBIX (opmax paboTbl (00CyXkaeHusi, OOMEH MHEHUil,

«MO3TOBBIE HITYPMbI» U UHBIE), BHIITIOJIHATH CBOIO YaCTh paOOThI M1 KOOPAUHHUPOBATH CBOUIEHCTBUS C IPYTUMH YIEHAMHU KOMaH/bl, OLIEHUBATh KaY€CTBO
CBOETO BKJIaJla B OOLIUIl MPOIYKT MO KPUTEPUIM, CPOPMYINPOBAHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATDI

HpeIlMCTHBIe PE3YIbTAThl OCBOCHUSA ITPOTrpaMMBbI 11O MATCMATHUKE Ha 0a3o0BOM YPOBHEC Ha YpPOBHE CPCAHCTO O6I.I.[CFO O6pa3OBaHI/IH MMpEACTABJICHBI 110
rogam 06y'-IeHI/I$IB paMKax OTACIBHBIX yqe6HBIX KYpCOB B COOTBCTCTBYIOIIMX pasaciax IMPOrpaMMBIIIO MATEMATUKE.

OEJEPAJ/IBHASA PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA



«TEOMETPHUSA»

MNOACHUTEJ/IbHAA 3AIIUCKA
Baxnocts  yueOHOTO Kypca  TIeOMETpPHH Ha YpOBHE CpeIHETr0001IIeroo0pa3oBaHms 00yCIIOBJICHA MPAKTUYECKOU
3HAYUMOCTBIO MCTAIMPCAMCTHBIX HUIIPCIAMCETHLIX PC3YJIbTATOB 06yquI/151 reomMeTpuun B HaIlpaBJICHUU JIMYHOCTHOI'O Pa3BUTHA

oOyuaromuxcs, (popmupoBaHus (GYHKIUOHATBHOM  MaTEeMaTHUYECKOM IPaMOTHOCTH, HW3YYEHHUs JAPYruxX y4eOHbIX AucuuIUIMH. Pa3ButHe y
00yYJaIOIUXCAMPABUIBHBIX MPEICTABICHUA O CYIHOCTH W TPOUCXOXKIECHUU T'€OMETPHUYECKUXAOCTPaKIU,COOTHOIIICHHH PEATbHOTO U
UJIeabHOT0, XapaKkTepe OTpaKEHUSIMATEMATUYECKON HAYKOW SIBJICHUM U MPOIIECCOB PEAbHOTO MHUPA, MECTE T€OMETPUUB CUCTEME HAyK U
PO MAaTEeMaTHYEeCKOrO0 MOJICIMPOBAaHUS B HAYYHOM I[IO3HAHUU M B IMPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
00yJaroIUXCcs, a TAK)KE Ka4eCTB MBIIUICHHUS, HEOOXOIUMBIX I aJIalTallid B COBPEMEHHOM oOIIecTBe. ['eoMeTpus sSBIsSIeTCS OJHUM M3 0a30BBIX
IPEAMETOB Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHmsi, Tak Kak oOOecreYnBaeT BO3MOXKHOCTh ~W3YYEHHMS KaK JHCUUIUIMH €CTECTBEHHO-
HAyYHOW HaNpaBIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MBIIIJICHUC, (bopMI/IpyeMoe IIpU U3y4CHUU 06yT-IaIOHII/IMI/IC$I MMOHATUMHBIX OCHOB TCOMETPHUHN U MMOCTPOCHUH LCIOYKHU JIOTHYCCKUX
y’I‘BGp)KZ[GHHfIB X0A€ pCIICHUS I'COMETPUICCKUX 3a/la4, YMCHHEC BBIABUT'ATh U OIIPOBEPIraTh 'MIOTE3bIHCIIOCPCACTBECHHO NCIIOJIL3YIOTCS IMTPHU PCIICHHUN
3ala4 €CTCCTBCHHO-HAYYHOI'O IUKJIa,B HAaCTHOCTH U3 KypCa (1)I/ISI/IKI/I.

YMeHue opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX00JIACTAX I€ATENbHOCTH UyenoBeka. OpueHTalus yeaoBeKa BO
BPEMEHHM U MIPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €r0 COLIUAIbHOTO OBITHS, (OpMa OTPAKEHUS OKPYKAIOLIET0 MUPA, YCIOBHUE YCIEIIHOTO
MO3HAHUS M aKTUBHOTO MPeo0pa30BaHus AeHCTBUTEIBHOCTH. OniepupoBaHUe NIPOCTPAHCTBEHHBIMU 00pa3aMi OObEAMHSET pa3Hble  BUJIbI
yueOHOW M  TPYOOBOW  JEATENHOCTH, SABISETCS  OJHUMU3 MPO(PECCHOHATBHO BaKHBIX KayeCcTB, MOATOMY aKTyallbHa 3a/1adya
(bopMupOBaHUAY 00yUaIOLIUXCSl TPOCTPAHCTBEHHOT'O MBILIUICHUS KaK Pa3HOBUIHOCTH 0OpPA3HOTO MBIIUIEHHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJATOTOBKE K NNPAKTUYECKOU JEATEIBLHOCTH 110 MHOI'MM HalpaBICHUSM.

[ens ocBOCHMS TpOrpamMmbl yueOHOTOo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00ydeHUs — 00111€00pa30BaTEIHHOE U OOIIEKYIBTYPHOE
pa3BUTHE 00YYAIOIIUXCS Yepe3 o0ecrieueHne BO3MOKHOCTH MPUOOPETCHUS U MCIIOJIb30BAHUS CUCTEMATHUECKUX T€OMETPUICCKIX 3HAHUN U
NeiCcTBU, crieu(UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEUTHOTO MPOIOIKEHHUS 00pa30BaHUsI 110 CIEIIMATLHOCTAM, HE CBSI3aHHBIM C MPUKJIAIHBIM
UCTIOJTb30BAaHUEM T€OMETPHUH.

IIpuopuTeTHBIMH 3aJa4aMU  OCBOeHHsI Yy4deOHOro kypca «['eomeTrpumn» Ha 6a3oBoM ypoBHe B 10-11 kiaccax siBJSIIOTCS:
(dbopMupOBaHKE IPEJICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYpPbl M OCO3HAHUE €€ B3aMMOCBSA3H C OKPYKAIOUIUM MUPOM;

(I)OpMI/IpOBaHI/IC NpEACTABJICHUA O MHOI'OIpaHHUKAX MW TCJIaX BpPAIICHHUA KakK O BaKHEHUIIIMX MaTeMaTHYECKUX MOACIAX, IMMO3BOJIAOIINX
OIMMCBIBATb U U3YYaThb PA3HBIC ABJICHUA OKPYXKAOLICTO MHUPA,

q)OpMI/IpOBaHI/Ie YMCHUS pacClioO3HaBaTh Ha YEPTECKaAX, MOJACIIAX U B p€aIbHOM MUPE MHOT'OI'PaHHUKHU U TEJIa BpAllICHUSA



OBJIAZICHUC MCTOAaMU PCUICHUA 3a/ia4d Ha ITIOCTPOCHHUA Ha I/I306pa)KeHI/I5[X IMPOCTPAHCTBCHHBIX (1)I/Il"yp,

dbopmupoBaHUE yMEHUS OTIepUPOBATh OCHOBHBIMH MOHSATUSMH O MHOTOTPAaHHHMKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU
CBOMCTBaMH;

OBJIAZICHUC AJITOPUTMAaMU PCIICHUA OCHOBHBIX THIIOB 3a/1a4, (1)OpMI/IpOBaHI/I€ YMCHHA ITPOBOAUTH HECJIOXKHBIC JOKA3aTCIbHBIC PACCYKACHUA B XOAC
pE€UICHUA CTCPEOMETPUICCKUX 3aJa4 U 3aJla4 C IIPAKTHUYCCKUM COACPIKAHHUEM

Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX crocoOHoCTeH 06yqa}oumxc;1, MO3HAaBaTeILHOMN AKTUBHOCTH, UCCJIICA0BATCIIbCKUX YMCHI/Ifl,
KPUTUYHOCTH MBIIJICHUA

dopmupoBaHue GyHKIIMOHATEHOW IPAMOTHOCTH, pEJIeBAaHTHON T'€OMETPUN: YMEHUE PACIIO3HABATh MPOSBICHHS T€OMETPUUECKUX MOHITHIA, 00BEKTOB
Y 3aKOHOMEPHOCTEN B peasIbHbIX KU3HEHHBIX CUTYalUsIX U IPU U3YYEHHUH JIPYTUX Y4€OHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POpPMYIHPOBATH UX Ha S3bIKE TEOMETPUHU U CO3/1aBaTh FEOMETPHUECKHUE MOICTH,IPUMEHSATh OCBOCHHBIN FeOMETPUUECKUN
anmnapar JJis peIIeHHs IPAKTUKO- OPUEHTUPOBAHHBIX 33/a4, UHTEPIPETUPOBATh U OILICHUBATh MOJYyYEHHBIEPE3YJIbTATHI.

OTnuuuTENIbHON 0COOEHHOCTHIO IPOTPaMMBbI IIO TEOMETPHH SIBJISIETCS BKIIFOUEHUE B KypC CTEPEOMETPUM B Hadajleé €ro M3y4eHHs 3ajad,
pelaeMbIX Ha YpOBHE HHTYUTHUBHOI'O TIO3HAHUS, U OIIpeIeIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOI0 U MPOCTPAHCTBEHHOTOMBIIIJICHUS, CTUMYJIMPYET IPOTEKAHHE HWHTYUTUBHBIX IIPOLIECCOB, MOTHUBHUPYETK JAJIBHEUIIEMY U3YYECHHUIO
IpeaMera.

[Ipeanourenue oTnaéTCs HATIAAHO-KOHCTPYKTUBHOMY METOAY O0Y4YEHHUsI, TOECTh TEOPETUYECKHE 3HAaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD
IPEIMETHO- IPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE NpPOCTPAaHCTBEHHBIX MPEACTaBICHUNY OOydarolUXCsi B Kypce CTEpeOMETpHUH
NPOBOJIUTCA 3a CYET pelleHUs 3ajayHa COo3JaHKe MPOCTPAHCTBEHHBIX 00PA30B U 33/1a4 Ha ONEPUPOBAHUE MMPOCTPAHCTBEHHBIMU  00pazaMu.
Co3ganue oOpa3a MpPOBOJUTCS C ONOPOH Ha HATJISIHOCTH, @ OIIEPUPOBAHUE 0OPA30M — B YCIIOBHSIX OTBJICUEHUS OT HAIJISAHOCTH, MBICIIEHHOTO
WU3MEHEHUS €ro UCXOIHOIO COIePKAHUS.

OCHOBHBIMU COACPIKATCIIbHBIMU  JINHUSAMU y‘IC6HOl"0 Kypca ((FCOMeTpI/ISI»B 10-11 xmaccax SBJISIOTCS: ((MHOFOFpaHHI/IKI/I», ((HpHMBIe
U IIJIOCKOCTUB IPOCTPAHCTBEY, «Tena BpalICHUA», «BeKTOpH U KOOpAUHATBI B IIPOCTPAHCTBCY.

dopMupoBaHKE JOTHYSCKUX YMEHHUH PacIipeesiieTCs He TOIBKO 10 COePIKATEIbHBIMIAMHUASM, HO | 110 T0/IaM 00yYeHHUs Ha YPOBHE CPEIHEr0 00MIEero
o0Opa3oBaHusl.

Copepxanuie 00pa3oBaHusl, COOTBETCTBYIOIIEE IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI MPOTrpaMMbl IO T€OMETPHH, paclpeesIEHHBIM 110 T01aM
06yquH51, CTPYKTYPHUPOBAHO TAKUM O6p330M, YTOOBI OBJIAZICHUEC FrCOMCTPHUICCKUMU ITOHATUAMHA U HaBBIKAMHU OCYIICCTBIIAIOCH IMTOCICA0BATCIIBHO U
HOCTYMATENbHO, C COOTIOIEHUEM NTPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYI0 CHCTEMY I'€OMETPUUYECKUX
IpeJICTaBICHUN 00y4aroIUXCs, paclIupsis U yriyomss e€, 00paszyst IpOYHbIE MHOKECTBEHHBIE CBS3H.

OO0miee yucinO 4YacoB, PEKOMEHIIOBAHHBIX [JI1 HM3ydeHHs ydeOHoro kypca «['eomerpus» — 102 ygaca: B 10 kimacce — 68 yacoB (2 yaca B
Heneno), B 11 kimacce — 34 vaca (1 yac B Heneno).



COAEPKAHUE OBYYEHHUA

10 KJIACC

HpﬂMble U IIJIOCKOCTH B IIPOCTPAHCTBE
OcHoBHBIE TIOHATHS cTepeomeTpun. Touka, mpsiMasi, III0CKOCTh, MPOCTPaHCTBO. [ToHATHE 006 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUH:
aKCUOMBI CTEPEOMETPUNH CIIEICTBUS U3 HUX.

B3anmuoe pacnosioxkeHue IpsIMBbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalIeIbHbIC U CKPEIIUBAIOIIUECs MpsiMble. [lapanienbHOCTh NPSMBIX U
IUIOCKOCTEHMB MPOCTPAHCTBE: MapaslielbHble IPSIMbIe B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX NPSIMBIX, MAPAJUIETbHOCTD MPSMON U IUIOCKOCTH. Y TJIbI
C COHAMPABIICHHBIMUCTOPOHAMH, YTOJI MEXKIY MPSMBIMU B IIpocTpaHcTBe. [lapamiensHOCTh TUIOCKOCTEN: MapaliiesibHbIe TIJIOCKOCTH, CBOMCTBA
napajieNbHBIX I0CKoCcTel. [IpocTeiimue npocTpancTBEHHBIE (PUTYPBHI Ha IMIIOCKOCTH: TETPadap, KyO, mapajuiesenuriesi, HIOCTPOCHHE CEUCHHIA.

[lepnieHAUKYJIAPHOCTh NMPSAMOM M IUIOCKOCTH: IEPIEHAMKYISIPHBIE MPSAMBIEB IPOCTPAHCTBE, IPAMBIE IApAJUIEIIbHBIE U IIEPIIEHAUKYIISIPHBIE K
IIJIOCKOCTH, IPU3HAKIIEPIEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHANKYISIPHON INIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YroJl
MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBIMYTOJI, TUHEHHBIN yroJl IBYrpaHHOrO yria. [lepreHuKymnsap 1 HAKJIIOHHBIE: PACCTOSHUEOT TOYKH JI0
IUIOCKOCTH, PAacCTOSTHHE OT MPSIMON JI0 IUIOCKOCTH, MPOEKLUs (PUTYpbIHA IUIOCKOCTh. [lepneH MKy IsIpHOCTh INIOCKOCTEH: MPU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX nepneHuKyspax.

MHororpaHHUKH

ITonsarue MHOT'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PaAHHWKA, BBIITYKJIBIC U HECBBIITYKJIBIC MHOT'OI'PAaHHUKMU, pasBépTKa MHOI'OrpaHHUKa. HpmMa:
n-yl"OJ'IBHafl nmpusMa, rpaHd 1 OCHOBAHHS ITPU3MBI, IpsAMas U HaAKJIOHHAas MpPU3MBbI, OOKOBas U IOJIHAS IMMOBECPXHOCTH IPU3MBI. Hapannenenlxmez[,
IPSMOYTOJBHBIN Mapajienenunes

u ero coiictBa. [lupaMua: n-yronpHas nupamMuja, rpaHu 1 OCHOBaHKWE MUPaMU/Ibl, OOKOBAas U MOJIHAsL TOBEPXHOCTh MUPAMU/Ibl, IPAaBUIbHAS U
yceu€HHas mupaMujia. JJIeMEHThI IPU3MbI U upamMuibl. [IpaBuiibHbIe MHOTOTPAHHUKH: TIOHATUENPABUIILHOTO MHOTOIPaHHUKA, IPABUIIbHAS [TpU3Ma
U TIpaBUJIbHAS TUpaMUJa, IpaBUiIbHAs TPEYrobHas MUpaMuia U MpaBUWIbHBIN TeTpadip, Ky0. IlpencraBieHue o npaBUIIbHBIX MHOTOIPaHHUKAX
OKTa’Ip, J0AEKadAp U uKocadap. CeueHus Npru3Mbld TUPAMHUIBI.

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA OTHOCUTCIIbBHO TOYKH, HpHMOfI, IJIOCKOCTH. DJIEMCHTEI CUMMCTpPHUH B IIUpaMUZiaX, MapajijiCJICnrIicaax,
IMPaBUJIbHBIX MHOI'OI'paHHUKax.

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEé0pa, muaronany, yribsl. [1nomans 60K0BOI MOBEPXHOCTH U TIOJIHON TOBEPXHOCTH MIPSIMOM TIPU3MBI,
TUTIONIA/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOI MOBEPXHOCTU MPsIMOM Tipu3Mbl. [11011aas 60k0BOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIHBHON TUPAMU/IBL,
TeopeMa o Toaau yceu€unoit nupamuabl. [Tonstue 06 00béme. OObEM MUPAMHUIBI, TPU3MBI.



[TonoOusbIe Tena B npocTpancTBe. COOTHOLICHUS MEXY TUIOIIAISIMUIIOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEJ.

HPEIMETHBIE PE3YJ/IbTATBI

K koniy o0ydenus B 10 kitacce 00ydaronuiicsi HOIXYYUT CIEAYIOIINE MPEAMETHBIC Pe3yJIbTaThl: ONIEPHPOBATH MOHATHAMU: TOUKA, IPSIMas,
IUIOCKOCTh;IIPUMEHATh AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4;011€PUPOBAThH MOHATUAMU:
HapajjIeIbHOCTh U MEPIEHAUKYISIPHOCTh NPSAMBIX U IUNIOCKOCTEH;KJIaCCU(PUIUPOBAaTh B3aUMHOE pACIONOKEHUE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;0NEPUPOBATh NOHATUAMMU: JBYIPAaHHBIN YroJl, TPaHU JBYI'PAHHOIO yIia, peOpo ABYIPaHHOIO YIia, JMHEHHBIH Yroi JBYrpaHHOIO
yria, rpagycHas Mepa JIByTpaHHOTO yIjia;0lepupoBaTh NOHATUAMU: MHOTOIPAHHUK, BBITYKJIBbIA U HEBBIITYKIIbI MHOTOTPAHHHUK, 3JIEMEHTHI
MHOT'OTpaHHMKA, IPaBUJIbHBIA MHOTOTPAHHUK;PACIIO3HABATh OCHOBHBIE BUJIbl MHOTOI'PAaHHUKOB (MMUpamMuaa, Ipu3Ma, NpsiMoyroiabHbIN
napaenenunes, Kyo);kiaccuuuupoBaTb MHOTOTPaHHUKH, BEIOWPast OCHOBaHMSI JUIs KJIacCU(UKAUK (BBITYKJIbIE U HEBBIITYKJIbIE MHOIOI'PaHHUKH,
IPaBUJIbHbIE MHOTOTPAHHUKH, IIPSIMbIE U HAKJIIOHHbIE TPU3MBI, TapalIeIeUIIe bl );0IepUPOBaTh MOHATUAMU: CEKYILas INIOCKOCTh, CEYEHUE
MHOTOTPaHHUKOB; OOBSICHSTH IPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0JIb3Yysl METO]I CJIEIOB;

CTPOUTH CEUCHHSI MHOTOTPAaHHHKOB METOJIOM CJIE/IOB, BBITIOIHSTH (BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PHCYHKOB MIPOCTHIX 00BEMHBIX (DUTYD: BUT
CBepXY, cOOKyY, CHU3Y;pelIaTh 3aJjauyi Ha HaX0KJEHUE T€OMETPUYECKUX BEJIMYMH M0 00pa3liaM WM aJropuTMam, IpUMEHssl U3BECTHBIE
AQHAINTUYECKUE METOBI IIPU PEIICHUH CTAHJAPTHBIX MaTEMAaTUUECKUX 3a7a4 Ha BBIYMCIIEHUE PACCTOSIHUM MEXIY ABYMs TOUKaMH, OT TOUKH 10
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXK/y CKPELIMBAIOIIUMUCS NPSIMbIMU;PEIIATh 331a4U Ha HaX0KIEHHE FEOMETPUUECKUX BEJIMYMH 110 o0pas3am
WJIN QJITOPUTMAM, IPUMEHSISI N3BECTHBIEC aHATMTUYECKUE METO/IbI IPH PELICHUHU CTaHAAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE YIJIOB MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXY IPSIMOM U IIOCKOCTBIO, MY IIIOCKOCTSMH, IBYTPAHHBIX YTJIOB;BBIYUCIATH O0BEMBI U TIIOIIAH
MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHJIa) C TPUMEHEHHEM (POPMYJI, BBIYUCISATh COOTHOLICHUSI MEKIY IUIOMIAIsIMU TTIOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHHUKOB;0MIEPUPOBATh MOHATHUSAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH (PUTYpbI;U3BIIEKaTh, IPeoOpa3oBbIBaTh U UHTEPIPETHPOBATh  HWH(OPMALNIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;IIPUMEHATh TeOMeTpUUYecKre (DaKThl Ul PELICHUs CTEPEOMETPUUECKUX
3aJa4, MPeAnoaralolIX HECKOIbKO 1aroB PELIeHHUs], €CIIM YCIOBHS IPUMEHEHHS 3a]JaHbl B IBHOM (pOpMe;TPUMEHATh IPOCTEHIIINE TPOrpaMMHBbIe
CpENCTBA U 2JIEKTPOHHO- KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEILIEHUN CTEPEOMETPUYECKUX 33]1a4;IIPUBOANTH IIPUMEPBI MATEMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HHU, PACIIO3HABATH ITPOSIBJICHUE 3aKOHOB F€OMETPUHN B HCKYCCTBE; IIPUMEHSATD [TOJIy4EHHBIE 3HAHUS HA IIPAKTUKE:
aHAJTM3UPOBATh pealibHbIE CUTYAllMH U IPUMEHATh U3yUEeHHBIE TIOHATHS B MIPOIECCe MOMCKA PEIIeHUs] MaTeMaTHu4ecK c(hOpMyIMPOBAHHOM
po0JIeMbl, MOJICIMPOBAThH PealIbHbIE CUTYallUH Ha A3bIKE T€OMETPUHU, HCCIEI0BATh TOCTPOSHHBIE MOJIENIN C UCIIOIB30BaHUEM I€OMETPUYECKIX
MOHSTUI U TEOpeM, armapara anredpsl, pelaTh IPaKTHUECKUe 3a/1a4uk, CBI3aHHbIE C HAXOKICHUEM I€OMETPHUUECKUX BEIHUNH.



TEMATHYECKOE IIJ/TAHUPOBAHHME

IpsiMasi, INIOCKOCTb, TpocTpaHcTBo. [1paBuna
n300pakeHUsIHA PUCYHKAX: N300paKEHHS
IUIOCKOCTEH, apaljIeIbHbIX MPSAMBIX
(oTpe3koB), cepeauHbl OTpE3Ka.

[TonsATHA: Mepecekarommecs

TUTOCKOCTH, TIEPECEKAIOIINECS IPSIMasu
IJIOCKOCTb.

3HaKOMCTBO C MHOTOIPaHHUKaMH,
n300pakeHNe MHOTOTPAHHUKOB Ha
PHUCYHKaX, Ha TPOCKIIHOHHBIX

yepTexxax. HaganbHble cBeieHus 0

KyOe 1 nmupamusie, uX pa3BEPTKU

u mojenu. CeueHnss MHOTOTPAaHHUKOB.
[TonsaTne 06 akCHOMAaTHYECKOM ITOCTPOEHUH
CTEPEOMETPUH: AKCHOMBICTEPEOMETPUH U
CIIEZICTBUS U3 HUX

Ha3zBanue pasgesna Koanu.uac OcHOBHOE coep:KaHue Buapl nessreJJLHOCTH
OB 00yYaroIuxcs
BEJICHUE B CTEPEOMETPHUIO 10 OCHOBHbBIE IOHSITUSI CTEPEOMETPUU: TOUKA, AKTYaJu3upoOBaTh GaKThl 1 METOIbI

IIAaHUMETPHUH, PEIICBAHTHBIC TEMEC.

IHony4ars npencraBieHus

O IPOCTPAHCTBEHHBIX (pUTypax,
pa3bupath NpocTeniue mpaBuia
n300paxeHus 3Tux uryp.
HN300paxkath NpsMyIo U MJIOCKOCThHA
PHCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKH,
nUpamMuy, KyO, Ha3bIBaTh UX
AJIEMEHTHI.

Jenarb pucyHok Ky0a, TUpaMu/bl,
HAXO/UTh ONIMOKM B HEBEPHBIX
N300pakKCHUSX.

3HAKOMHUTLCS C CCUCHHUSIMU,

C METOJIOM CJIEJIOB; UCTIOIH30BATHIIIS
MOCTPOCHMSI CEUEHUSI METO/I CIIE/IOB,
KPaTKO 3aIHUChIBATh IIArHITOCTPOCHUS
CCUCHMS.

Pacno3naBath BUI ceyeHUs




nu OTHOH_ICHI/II;'I, B KOTOpBIX CCUCHUC ICIIUT
pebpa kyba, HAXOAUTh IUIOIIAIbCEUCHUS.
Hcnoab3oBath 1ogodue npu

pELIEHNH 3a7a4 Ha IOCTPOEHUE

CCUCHUH.

3HAKOMHUTBCS C aKCHOMAaTUYECKHUM
IIOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUHNH
CJICACTBUAMUA U3 HUX.
HNirocTpupoBaTh aKCHOMBI
PUCYHKaMU U NpUMepaMu

U3 OKpYy’Karo1ei 00CTaHOBKHU

[IpsiMbI€ ¥ TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapayuienbHOCTH IPSIMBIX
Y TJIOCKOCTEN
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B3anMHOe pacnonokeHue npsmbIx B
IIPOCTPAHCTBE: NEPECEKAIOLINECS,
NapajuIeNIbHbIE U CKPELIMBAIOLINECS
IIpsAMBIC.

[TapamiensHOCT IPSIMBIX

U TUIOCKOCTEN B IPOCTPAHCTBE:
mapaJlJICJIbHBIC ITPSAMBIC

B IPOCTPAHCTBE; NapaJIEIIbHOCTBTPEX
MPSIMBIX; TAPALIEIbHOCTD IPSIMON U
IIJIOCKOCTH. YTIIbI

C COHAIpPaBJIEHHBIMU CTOPOHAMHU; YTOJ
MEX/1y IPSIMBIMU B ITPOCTPAHCTBE.

AKTyanu3upoBaTh (HaKkThl U METOJIBI
IUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTDH aHAJIOTHH.

IlepeuucysiTb BO3MOXHBIE CIIOCOOBI
PpAcCIIOJIOKEHUS ABYX IIPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPOBATh UXHA
IpuMepax.

JaBarhb onpenejeHue
CKPELIMBAIOLIUXCS MPAMBIX,
(bopMynHMpoBaTh MPU3HAK
CKpPCHIMBAIOIIUXCA IMTPAMBIX

Y IPUMEHSTH €ro MPH PEeIIECHUN




[TapamienpHOCTD IIOCKOCTEN:
napajuiesibHble INIOCKOCTH; CBOMCTBA
NapaJUICIbHBIX TUIOCKOCTEH.

[Ipocreiinue npocTpaHCTBEHHBIE GUTYPHI HA
IUIOCKOCTH: TE€TPadp, KyO,napaiesienunes;
MMOCTPOEHUE CEUCHUI

3az1a4.
Pacno3naBarth npusmy, Ha3bIBaTh €€
3JICMCHTHI.

CTpouts ceueHus Npu3MbIHA

TFOTOBBIX UCPTCIKAX.

IlepevyucjsiTh BO3SMOXKHBIC CTIOCOOBI
B3aUMHOTI'O PACHOJIOKEHHUS MPSAMOMN U
IIJIOCKOCTH B IPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIIME IIPUMEPHI U3 PEAIBHON
KHU3HU.

JdaBaTh onpenesienue

[apaJUIEIbHOCTH IPSIMONH

IIJIOCKOCTH.

DopMyIHPOBATH NPU3HAK
MapajuieIbHOCTH MPAMOMN

U IUIOCKOCTH, YTBEPKJIECHHE O MPSAMOU
MepECEUYECHUS ABYX IJIOCKOCTEM,
MpOXOAAIINX YE€PE3 MapaICIIbHBIC IPAMBIC.
Pemars npakTuyeckue 3agaunHa
IOCTPOEHUE CEUYECHUI

MHOT'OT'paHHUKA.

OO0BbACHATH CITy4an B3aUMHOTO
pacoa0KeHus MIOCKOCTEM.

JdaBaThb onpeaejeHune napauiebHbIX
IIJIOCKOCTEN; MPUBOIUTH IPUMEPBI




U3 pEAIbHOW KU3HU U OKPYKaIOIIEeH
00CTaHOBKH, UJUTIOCTPUPYIOIINE
MapajuIeIbHOCTh TNIOCKOCTEN.
Hcnoab3oBaTh NpU3HaK NapauieIbHOCTH
JIBYX IUTIOCKOCTEM, CBOMCTBA MMapajuIeIbHBIX
IJIOCKOCTEMIIPHU PELIECHUU 3a7a4 Ha
noctpoeHre. O0bACHATH, YTO HA3bIBACTCS
MapajuieIbHbIM IPOEKTUPOBAHUEM

Y KaK BBIIIOJIHAETCS IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb.

H300paxath B napauieabHOM

MIPOEKLIMU pa3INyuHbIe

reoMeTpuyeckue GUrypsl.
MoaenupoBaTh pealibHbIE CUTyallMUHA
A3bIKE T€OMETPHHU, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIN

C UCI0JIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITUH.

Hcnonb3oBaTh Npu pelIeHUH 3a/1adHa
IIOCTPOCHUE CEYEHUH MTOHSTHE
NapaJuIeIbHOCTH, IPU3HAKU

Y CBOWCTBA MapajyiebHbIX MPSIMBIXHA
IJIOCKOCTH




[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[TepnieHAMKYASAPHOCTD MPAMOI

Y TJIOCKOCTH: MEPIICHIUKYIISPHBIC TPSMbIE
B IIPOCTPAHCTBE, MPAMbIE MapajUIeIbHbIE U
MEePIEHIUKYISIPHBIEK INIOCKOCTHU, TPU3HAK
MEPIEHIUKYISIPHOCTH PSIMOU

U IJIOCKOCTH, TEOpEMa O MPSAMOI
MEPIICHANKYISIPHOMN IIJIOCKOCTH
[lepneHquKymsp U HAKJIOHHBIE: PACCTOSHHE
OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TNIOCKOCTH

AKTYaJau3upoBaTh GakThl U METOIbI
IJJAHUMETPUH, PEJICBAaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

OO0BSACHATH, KAaKOW YToJ1 Ha3bIBACTCAYTJIOM
MEXy MePECEKAIIUMUCS MPSAMBIMH,
CKpELIBAIOIIUMUCS

MIPSIMBIMU B IIpOCTpaHCTBE. JlaBaTh
onpeaeJieHue IepreH UKy PHbIX
IIPSIMBIX U IIPSIMOM,

MEePHEHANKYJISIPHONK IJIOCKOCTH.
HaxoauTh yribsl MEXIYy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B KyOen
nupamu/e.

IIpuBoauTs, mnpHUMepBI U3 peEAITbHOU
KU3HU U OKpyXKarouieil 00CTaHOBKH,
WUTIOCTPUPYIOIIHE

MEePIEHIUKYISIPHOCTD MNPSIMBIXB
IIPOCTPAHCTBE

Y MEPIIEHIUKYISIPHOCTD MPSIMOKK
IIJIOCKOCTH.

®opMyIMpoOBaTh NPU3HAK
MEePIEHIUKYISIPHOCTH TIPSIMOU U
IJIOCKOCTH, IPUMEHSTH €ro Ha

MpakTUKe: OOBACHSITH
NEpIEeHIUKYIIPHOCTh pedpa Kyda

U AVaroHajM ero rpaHu, KoTopas ero




HE COJICPKUT, HAXOUTh JJIMHY AUArOHAJIN
KyOa. BbranciasTh BBICOTYPaBUIIbHOM
TPEyroJbHOU

Y IPaBUJIBHOM YETBIPEX YT OJIbHOU
MUpaMuJl TIo JUTuHAM pEGep.

Pematp 331241 Ha BBIYUCIICHUS,
CBSA3aHHBIE C IEPIEHIUKYISIPHOCTHIO
MPSAIMOM M IIJIOCKOCTH,

C UCTIOJIb30BAHUEM IPU PEILICHUU
TUTAHAMETPUIECKHUX (aKTOB

Y METOJIOB.

OO0BSICHATD, YTO HA3BIBAIOT
MEPIEHAUKYIISIPOM Y HAKJIIOHHOM U3

TOUKH K IUIOCKOCTH; IIPOEKIUEN

HAKJIOHHOH Ha IJI0CKOCTh. OOBICHATH,4TO
Ha3bIBAECTCS PACCTOSTHUEM:

OT TOYKH JI0 TUIOCKOCTH; MEXKITY
MapajuIeIbHBIMU TUIOCKOCTSMU; MEXKITY
IIPSIMOM U ITapajuIeIbHOM er

TJIOCKOCTBIO; MEXKTY

cKkpenuBaomuMucs npsimeivu. Haxoaurs
9THU PACCTOSHUS B MPOCTHIXCITYYasix B KyOe,
nupamMujie, Ipu3Me.

MogaeanpoBaTh peajibHbIE CUTYallUNHA
SI3bIKE€ TEOMETPUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETN

C UCTIOJb30BAHUEM I€OMETPHUECKIX




TTOHSITHH.

Hcnoab3oBaTh pu peliecHUM 3aj1a4 Ha
nocrpoenue ceueHuii reopemy [udaropa,
CBOMCTBA MPAMOYTOJIbHBIXTPEYTOJIbHIUKOB

YT MEXTY TPSMBIMU U
MJIOCKOCTAMU
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VYIuIBl B IPOCTPAHCTBE: YIOJl MEXIY
IPSIMOM U IIJIOCKOCTBIO; JBYTPAHHBINYTOJI,
JINHENHBIN yroJ ABYTPAHHOTO yIJIa.
[lepneHuKyYISAPHOCTD MIJIOCKOCTEM:
IIPU3HAK ITEPIIEHIUKYIISIPHOCTH ABYX
mwiockocteil. Teopema o Tpéx
MEPIEHIUKYISIPAX

AKTyanu3upoBaTh (HaKkThl 1 METOIbI
IUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.

JlaBaTh onpeaejieHHe yria MexXy IpsIMOU
U TUIOCKOCTBIO, (POPMYITUPOBATH TEOPEMY O
TPEX MEePHEeHIUKYIIpax U 0OpaTHYIO K Heil.
HaxoauTp yros Mexay npsmou u
IJIOCKOCTBIO B MHOTOTPaHHUKE,

paccTosiHUuE OT TOYKHU 10 NPSIMOI

HAa IUIOCKOCTH, UCIIOJIb3Ys TEOPEMY

0 Tpéx mneprneHaukyisapax. [IpoBoauts Ha
yepTeKe NEpHeHAMKYJSIp: W3 TOYKH Ha
MIPSAMYIO; U3 TOYKH Ha IIJIOCKOCTb.

JdaBarhb omnpesiesieHrue ABYyTrpaHHOr0yria

U €ro 37eMeHTOB. OOBICHATH PaBEHCTBO
BCEX JIMHEHHBIX YIJIOB JABYTPaHHOTO

yria.
HaxoauTh Ha yepTexe ABYIpaHHBIN yroJl
npu pebpe MAPAMHUJIBL, MIPU3MBI,

napajijiejacnuicaa.




JlaBaTh omnpeaeleHHe yria MeXAy
IJIOCKOCTSIMHU.

JdaBaThb onpenenenue

u  ¢opMyaupoBaTh MNPHU3HAK
B3aMMHO MEePHEHIUKYIISIPHBIX
IUIOCKOCTEHA.

HaxoauTp yriibl MEXy INTIOCKOCTSIMUB KyOe
U IIpaMu/Ie.

Hcnoab30BaTh Npy pelieHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/IbI
TJIAHUMETPHH.

MoaenupoBaTh pealibHbIE CUTyallMUHA
SI3BIKE TEOMETPHUH, UCCJIEI0BATH
MTOCTPOEHHBIE MOJIETH

C UCII0JIb30BAHUEM T'€OMETPUUYECKHUX
MMOHSTHH.

Hcnoab3oBaTh 1pu pelieHnd 3a1aqHa
MIOCTPOEHUE CEYEHUN COOTHOIIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH
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[ToHsiITHE MHOTOTpAaHHHKA,

OCHOBHBIE 3JIEMEHTBI MHOT'OTPaHHHUKA,
BBIITYKJIbIE U HEBBIITYKJIBIE MHOTOI'PaHHUKU;
pa3BEPTKAa MHOIOTPAHHUKA.

[Ipu3ma: n-yronpHas npu3Ma; rpaHu

AKTYyaau3upoBaThb GaKThl 1 METOIBI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIpOBO)]I/[TI) AHAJIOI'nM.

JdaBaTh onpenesieHue napauielienunesna,
Pacno3HaBaTh €rOBUIBI U U3YYaTh
CBOMCTBA.




Y OCHOBAHUS TIPU3MBIL; IpsSIMasi U
HaAKJIOHHAs IPU3MBbI; OOKOBast

U TIOJIHAasl IOBEPXHOCTh NPU3MBI.
[Tapannenenunen, NpsAMOyroabHbIN
NapajuleIenuIe]] U ero CBOKWCTBA.
[Mupamupa: N-yronbHas nupamMua,rpaHu
U OCHOBaHUE NMUPaMU[Ibl; OOKOBas U
I10JIHAsl IOBEPXHOCTh

MUPaMU/Ibl; TPABUIIbHAS M YCEUEHHAS
Mpamuja.

DeMeHThl IPU3Mbl U TUPaAMU/IBL.
IIpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE MTPaBUIIBHOIO
MHOTOTpaHHHKA; MPaBHIIbHAS IPU3Ma U
IIpaBUJIbHAS TMPAMK/JIA; TPABUIIbHAS
TpeyroJibHas MupaMua

Y TIPAaBWJIBHBINA TETpadIp; KyO.
[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadJIp, 101K APU
HKOCA3P.

CumMeTpusi B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTENIBHO TOYKH,
MPSIMOH, TIIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B MMpaMHJIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKAX.

JaBaThp onpeneneHue NupamuIbl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢opmyampoBaTh cBOICTBa pEdED,
I'PaHEN U BBICOTHI IPABUIIBHON
MUPaAMU/IBI.

HaxoauTsp ruroniazp NOJIHOM

1 OOKOBO MOBEPXHOCTHU MMUPAMHU/IBI.
JdaBaThb onpeneneHue yCeUEHHOM
MUPaMU/Ibl, Ha3bIBaTh €€ AIIEMEHTBHI.
®opmyMpPOBATH TEOPEMY

0 IIoL[a A1 OOKOBOM IOBEPXHOCTH
MPaBUJIbHON YCEUEHHOM MUpaMU/IBbL.
Pematp 3a1aun Ha BBIYUCIICHUE,
CBSI3aHHBIE C MMPaMHJIaMU, a TaKKe
3a7a4¥ Ha IOCTPOCHUE CEUECHUN.
[aBaTh onpeaejieHue IPU3MBI,
pacno3HaBaTh BUbI IPU3M,
n300paxkaTh IPU3MBI HA YEPTEXKE.
HaxoauTts miomagb IIOJIHON WIN
OOKOBOI TOBEPXHOCTH MTPU3MBI.
H3yuars cooTHOLEHUs Dilnepa i
yucia péoep, rpaHeil U BepIIMH
MHOT'OTpaHHUKA.

H3yuyaTh BUIbI IPABUIBHBIX
MHOT'OTPaHHUKOB, NX HA3BAHUSIU
KOJINYECTBO IPaHEH.




Brrunciienue 31eMeHTOB MHOTOTPaHHUKOB:
pEbpa, quaronanu, yribl. [Lnomans 60koBoi
MIOBEPXHOCTHH MOJIHOM TOBEPXHOCTHU MPSAMON
NPU3MBI, IJI0IA/Ib OCHOBAHUH, TEOPEMAO
OOKOBO MOBEPXHOCTH MPSAMOM IPU3MBI.
[Inomanb 60KOBOM MOBEPXHOCTU U
MIOBEPXHOCTHU NPaBUJIbHON IMPaMU/IBL,
TeopeMa

0 110111311 OOKOBOM IMOBEPXHOCTU

YCEYEHHOW TUPaAMHUIbI

H3y4yaTs cuMMeTpUIO

MHOI'OTPaHHUKOB.

OO0BsICHATH, KaKie TOUYKH Ha3bIBAIOTCSA
CUMMETPUYHBIMA OTHOCUTEIIBHO JAHHOU
TOYKH, IPSIMOVMIIN IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WM IIJIOCKOCTBIO
CUMMETpPUU UTYPBHIL.

IIpuBoAMTHL NPpUMEPBI CHMMETPUYHBIX
buryp B apxXuTeKTYype, TEXHUKE, IPUPOJIE.
MopenanpoBath peajbHbIE CUTyalluMHa
A3BIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIENH

C UCII0JIb30BaHUEM F€OMETPUYECKUX
MOHATUI, UCTI0JIB30BATh OA00HE
MHOTOTPaHHUKOB

OOBEMBI MHOTOTPAaHHUKOB

[Tonsarue 00 006éMe. OOBEM
MUPaMHUIBI, TPU3MBI

AKTyau3upoBaTh (hakThl U METO/IbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME.
OO0BSICHATH, KaK U3MEPSAIOTCS
00BEMBI T, MPOBO/ISI AHATIOTUIOC
U3MEPEHUEM IUIOLIANEH
MHOI'OYT'OJIbHUKOB. POpMYyJINPOBATH
OCHOBHBIE CBOWCTBA 0OBEMOB.
H3yuats, BBIBOAUTH GOPMYJIBI




00BEMa IPSMOYTOJILHOTO
napaiesienune s1a, MpU3MbIn
MUPAMHU/IBI.

BoruncasaTs 00bEM PU3MbI

Y TIMPAMHJIBI TIO UX DJIEMEHTaM.
IIpumeHsTH 00BEM IS peLIeHUs
CTEepEOMETPUUECKHX 3a/1a4 U

JUTS HAXO0XKJICHUSI TeOMETPUYECKUX
BEJIMYMH.

MoaenupoBaTh pealibHbIE CUTyallMUHA
S3bIKE TEOMETPHH, HCCJIeI0BATH
MMOCTPOCHHBIE MOJIENN

C MCTIOJIb30BaHMEM T€OMETPHUYECKIX
MOHATUI

[loBTOpEHME: CEUCHUS,
PACCTOSIHUS U YTJIbI

[TocTpoenune ceueHniiB

MHOTI'OI'paHHUKC.

Brruncnenue pacCTOSHUN: MEXY IBYMs
TOYKAMHM, OT TOYKH JI0 IPSIMON,0T TOUKH J10
IJIOCKOCTH; MEXKTY

CKPEIINBAIOIINMUCS MPSMBIMH.
Brruncnenue yrioB: MEXIy
CKpCHIUBAIOIIUMUCA ITPAMBIMU, MEKIY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEXYIUIOCKOCTSIMU

CTpouTh ceueHre MHOIOIPaHHUKA
METOZIOM CIIE/IOB.

JlaBaTh onpeeseHue pacCTOSHUS
MEXy (purypamu.

Haxoauthb paccTosiHue MEXy
NapajuIeIbHBIMU TJIOCKOCTSMH,
MEXy IUIOCKOCTBIO U NTapauIesIbHOMeN
IIPSAMOH, MEXIY
CKPEILMBAIOIUMUCS TPSIMBIMHU.
CTpouTthb TUHEHHBIN yro
IBYTPAHHOI'O YIJIa HA YEPTEKE




MHOI'OrpaHHUKAa U HaXOJUTh €ro
BCIIMYHNHY.

Haxozme YTJIbl MCXKAY INIOCKOCTAMUB
MHOI'OIrpaHHHUKax

OBLIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME

68

KAJTEHIAPHO A TEMATHYECKOE IIVIAHUPOBAHUE

Yueonoro kypca « TEOMETPUS» nas 10 kiaacca 6a30Boro ypoBHsi pu 2 4yacax B HelleJio , Bcero 70 yacos.

VYuebnuk: 'eometpust, 10 — 11 : Yueb. nnusa obmeodpazopat. yupexaenuii / JI.C. Aranacsx, B.®. byry3os, C.b. KagomiieB u ap.
— 11 u3n. — M. : IIpocsemenue, 2016.

AKCHUOM CTE€PEOMETPUH U HX
CIIEICTBUNA

JICKAIyHO Ha Hell TOYKY, U TCOPEMY O IUIOCKOCTH,
HpOXOZlSIIIIGﬁ qepes JABEC TNepeCceKarommnecsa
npsiMbIC

uHopmanuei - o0Ccyx1aTh,
BBICKa3bIBaTh MHEHUE

0P/
Ne Pazneu, Koui-Bo Tara IpeaMeTHbIe Pe3yILTATHE JlesiTeJIbHOCTH YYHTEJS € Y4eTOM 1OP
n/n TEMa yqeﬁﬂoro 3AHATHUSA HacoB P pesy BOCIIUTATEJILHOM paﬁOTI)I
Beenenue 10
1 [Ipenmer crepeomeTpun 2 [epeuncasiTb OCHOBHBIE (PUTYpHI B MPOCTPAHCTBE|Y CTaHABIUBATH JOBEPUTEIHEHBIC OTHOIICHUS https; //resh.edu.r
AKCHOMBI CTEpPEOMETPHH (Touka, mpsiMast, INIOCKOCTh), POPMYITHPOBATH TPH |MEK/TY YUUTEIEM U OO YUAFOIUMUCS, u/subject/lesson/
AKCHMOMBI 00 HX B3aMMHOM PACIOJ0XEHHH H|CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUSTHIO 4756/
WUTIOCTPUPOBATh ATU aKCHOMBI MPHUMEpPAMU H3|y4aliuMHCs TPeOOBAHHN M IPOCKO yuHTes.
OKpYXKalOILeii 00CTaHOBKH Oprann3oBaTh paboOTy 00yUYarOIUXCS
2 Hexkotopsie cneAcTBUs U3 aKCUOM 3 ®opmyHpOBaTh M JI0Ka3bBaTh TEOpPeMy O|C COLMAIBHO 3HAUMMOW MH(pOpMaNuii
3 PemeHI/Ie 3a1a4 Ha HpI/IMeHeHI/Ie 4 IUIOCKOCTH, IIPOXOIAAIICU 4YEPE3 MNPIMYIO U HE 10 HOBOHy HonyqaeMof/'I Ha ypOKe




I'nasa l. [lapansieabHoCcTh
NPAMBIX U IIOCKOCTEl

12

4 Hapa_]]ﬂe_]]bHBIe npsiMble B 1 @opMyIUPOBaTh OINpPEAEIEHUE MapalIesIbHbIX
npocrpasctse. [lapamiensHoCTb OpsAMBIX B MPOCTPAHCTBE, (HOPMyIHpPOBATH H
.. JIOKa3bIBaTh TEOPEMBI O MapaUICIbHBIX MPSIMBIX;
TPEX NPSAMBIX

OOBACHSTH, KaKH€ BO3MOXKHBI CIIydal B3aHMHOTO
5 [TapannenbHOCTh NPAMON 1 1 pacloNIOKEHUsT  NPAMOM W IUIOCKOCTH B
IOCKOCTH NPOCTPAHCTBE, W MPHUBOJUTH HIUTIOCTPHPYIOILUE
NpUMepsl M3 OKpyJKamomied  00OCTaHOBKH;
(hopMynHpOBaTH  ONpENENCHUE MapaJUIeIbHBIX
OpsSsMOM M TUIOCKOCTH,  (OPMYJIHpOBaTh |
JIOKa3blBaTh YTBEPXKICHUS O TapauielIbHOCTH
OpsAMOM W IJIOCKOCTH (CBOIicTBa M IPU3HAK);
pemats 3aJa4un Ha BBIYHCIICHHE "
JIOKa3aTeNbCTBO, CBA3AaHHBIE CO  B3aHMHBIM

PAacIoI0KEeHUEM MIPSIMBIX U INTIOCKOCTEH
o) CkpemmBaronecs mpsmble 1 OOBsICHSTH, KaKH€ BO3MOXKHBI CIIy4au B3aUMHOTO
pacroyioXeHus1 AByX IMPSMBIX B IIPOCTPAHCTBE, U
10  |VYrasl ¢ coHanpaBICHHBIMA 1 IPHBONMTS  WLTOCTPUDYIOIIHE  DDHMEPHL
CTOPOHAMH. YTOJ MEXAY (hOpMyITHPOBATH OIMPEICIICHHE CKPCIHBAOIIUXCS
PSMBIMHU HpsMBIX, GOPMYIHPOBATH U JOKA3bIBATh TEOPEMY,
- BBIPAKAIOUIYI0 ~ MPU3HAK  CKPEIINBAIONIMXCS
11 |Pemenne 3az1a4 no Teme: 1 NPSAMBIX, ¥ TEOPEMY O IUIOCKOCTH, MPOXOJIAIIECH
«B3anMHOe pacrosokKeHue 4yepe3s OJHY M3 CKPEIIMBAKOIIUXCA HPAMBIX U
NpsIMBIX B IPOCTPAHCTBE.». TapauIeNIbHON JPYyTOi MPSIMOH; OOBSICHATH, KaKue
13 |Pemenne 3anau no Teme: 1 JBa JIyda Ha3bIBAlOTCA  COHAINPaBJICHHBIMH,

«B3anMHoe pacnonoxeHue
IPSIMBIX B IPOCTPAHCTBE. YTOJI
MEXY IBYMS IPSIMBIMI.
KonTtpoubnas padora Nel no
TeMe: «B3anmHoe
pacnojiokeHue NPAAMbIX B
NMPOCTPAHCTBE. YTO0J MEXKAY
ABYMS NPAMBIMI»(20 MUH)

(hopmynupoBaTh U JOKa3bIBATh TEOPEMY 00 yriiax
C COHAITPABJICHHBIMH CTOPOHAMH; OOBACHSITH, YTO
HA3bIBACTCS YIIIOM MEXAY TNepeceKaromnuMucs
MPSIMBIMA U YTJIOM MEXIY CKPEIUBAIOITUMUCS
MpSMBIMU; pPelIaTh 3aJadyd Ha BBIYUCICHHE U
JIOKA3aTeNbCTBO, CBSI3aHHBIE CO  B3aUMHBIM
PACIIOJIOKEHUEM JBYX MPSAMBIX U YIJIIOM MEXIY
HUMH

IIposiBneHne uHTEpECa K NPOLIIIOMY U
HAaCTOSIILIEMY POCCUMCKON MaTEMaTHUKH,
LIEHHOCTHBIM OTHOILIEHUEM K AOCTHKEHUAM
POCCHUICKHX MaTEMATUKOB U POCCUICKOM
MAaTE€MaTU4ECKON MIKOJIbI, K HCIIOJIb30BAHUIO
STHX JOCTHXKEHUH B JPYTUX HayKax U
NPUKIATHBIX chepax.

T'0TOBHOCTBIO K BHIITOTHEHUIO 0053aHHOCTEH
TrpakJlaHWHA U PEAU3ALAHN €0 IIPaB,
NpeaACTaBJICHUEM O MAaTEMATUYECKUX OCHOBax
(YHKIMOHHPOBAHUS PA3INIHBIX CTPYKTYD,
SIBIICHUH, IPOLEAypP TPaXkJaHCKOro 00IecTBa

YcTaHaBIMBaTh JJOBEPUTEIBHBIC OTHOLICHUS
MEXIY YIUTEIEM U 00yJaIoIUMHUCS,
CIIOCOOCTBYIOIMX TTO3UTUBHOMY BOCIIPHSITHIO
y4YaIMuUCs TpeOOBaHUH U TPOCHO YIUTEIS.

Opranu3oBaTh paboTy 00yUaIOUTUXCS C
COLIMAJIHO 3HAYMMOM MHpOpManuii mo
MIOBOAY TOJTy4aeMoit Ha ypoke HHpopMaren
- O6C}’7K[[aTb, BBICKA3bIBATh MHCHHEC
IToOyxnath oOydaromuxcst cooI01aTh HA
YpOKE NPHHIMIEI yIeOHOH AUCIMIUINHEI 1
CaMOOpraHU3anny.

WannumnpoBats 00y4daromumxcs K
00CYXIEHUIO, BBICKa3bIBAHNIO CBOETO
MHEHUS, BBIPAOOTKE CBOETO OTHOIICHUS, 110
MIOBOJy TIOJIy4YEHHOH Ha YPOKE COLMAIBHO
3HaYMMOI1 HH(pOopMaUn

CTpouTh BOCIMTATEIBHYIO ACATEIFHOCTE C
Y4ETOM KYJIbTYpPHBIX Pa3JInuuil 1eTel,
MIOJIOBO3PACTHBIX ¥ MHIMBHTYaIbHBIX
ocobeHHOCTEH

[TpuBnexaTs BHUMaHUE 00yUYaroIMXCs K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKe
SIBIICHUH, TOHATUH, IPUMEPOB.

https://resh.edu.ru/su

bject/lesson/6133/
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OnupaTbcs Ha KU3HEHHBIN OIBIT
00y4aromuxcsi, IpUBOJIs ICHCTBCHHBIC
npuMepsl, 00pasbl, MeTadophl- U3
OMU3KUX UM KHUT, (GUIBMOB

IIposiBneHnE HHTEpPECA K IPOLIIOMY U
HAaCTOSIILIEMY POCCUMCKON MaTEMaTHUKH,
LICHHOCTHBIM OTHOLIEHUEM K JOCTHKECHHAM
POCCHICKUX MaTEMATUKOB U POCCUICKOMI
MaTEMaTUYECKOH IIKOJbI, K UCIIOIb30BaHUIO
3TUX JOCTUKECHUM B JPYIUX HayKax U
NPUKIAIHBIX chepax.

T'0TOBHOCTBIO K BHIITOTHEHUIO 00s3aHHOCTEIT
TrpakJlaHWHA U PEAU3ALAN €0 IIPaB,
NpEACTABICHUEM O MATEMATHYECKNX OCHOBaX
(YyHKIMOHMPOBAHUS PA3THYHBIX CTPYKTYD,
SIBIICHUH, IPOLEayp TPaXkJaHCKOro 00IecTBa

14  |[lapanienbHOCTH MIOCKOCTEH DopMynupoBaTh ONpeAeNieHHE TMapauleIbHbIX

15 0 IUIOCKOCTeH, (opMynupoBath W  JIOKa3bIBaTh

apaJlICIbHBIC TMIIOCKOCTH. YTBEpXKIEHHST O TpU3HAKE U  CBOWCTBAx

CaoiicTBa napauieibHbIX HapaUIENbHBIX IUIOCKOCTEH, HCIONB30BaTh OTH
TJIOCKOCTEMN YTBEPKACHUS IIPU PEIICHUM 3a1a4

1 Terpasap OOBsICHATS, Kakas ¢urypa Ha3bIBAETCS

Mapannenenumnen TETPa’ApoM M  Kakasg  IapauleJIeTHIIeIoM,

MOKa3blBaTh Ha YepTek)ax MW MOJCISIX HX

3JIEMEHTHI, HM300paxkaTb 3TH  (UTYypsl  Ha

19 3ajaun Ha OCTPOEHUE CEUCHUIT PHCYHKaX, WUIIOCTPUPOBATh C HX IIOMOIIBIO

21 |[lapaniensHOCTh MPAMBIX H pasiMyHbIE CIy4ad B3aHMMHOTO DPACIOJIOKECHUS

IJIOCKOCTEN

MpsAMbIX 1 IUTIOCKOCTEH B MIPOCTPAHCTBE;
Q)OpMyHPIpOBaTL M J10Ka3bIBaTb YTBCPIKACHUA O
CBOICTBaX napajjiesenuieaa, 06T>$ICHHTI), 4qTo

Ha3bIBAETCS CeYeHHEM TeTpa’apa
(mapamnenenumnena), — pemarb  3agadd  Ha
HOCTPOEHHE CeUeHUH TeTpa’apa u

Tnapajjiejicnuneaa Ha Y4€pTexe

IIposiBiIeHNE HHTEpeca K MPOIIIOMY U
HACTOSIIIEMY POCCUICKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIIEHHEM K JOCTHKCHUSAM
POCCHIICKMX MaTEMAaTUKOB U POCCUHCKOM
MAaTeMaTU4ECKON MIKOJIbI, K HCIOJIb30BAHUIO
9TUX JOCTMKEHHUM B JPYrHX HayKax U
MIPHUKIIAJHBIX cepax.

T'oTOBHOCTBIO K BBIOJIHEHHIO 0053aHHOCTEH
TpaXxJlaHWHa U p€ajr3aluu €ro Ipas,
MNpeaACTaBICHUEM O MATEMATUYECCKHUX OCHOBAxX
(YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
HBIIGHI/Iﬁ, npoueayp rpaxaaHckoro 06IIISCTB3

Pa3BuBath y oOy4arommuxcs
MI03HABATEJIbHYIO aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, HHUIIUATUBY,
TBOPUYECKHE CIIOCOOHOCTH.

https://resh.edu.ru/su
bject/lesson/5444/

https://resh.edu.ru/su
bject/lesson/6133/

https://resh.edu.ru/su
bject/lesson/6065/
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22  |KoutpoJabHas pabora 1 JleMOHCTpHpOBaTh TeopeTHdeckue 3HaHMS u|OpraHu30BaTh MIEPCTBO MOTHBUPOBAHHBIX
NQ 2 o TeMe: MPaKTUYCCKUEC HABBIKU IO TEME. SPYAUPOBAHHBIX 06yqa}0]_uﬂxc;1 Hajg X
«T1apaNLIeTHHOCTh IPAMBIX H CaMoCTOsITeIbHO ~ BBIOpAaTh  palMOHANBHBIN HEyCTIeRAIOIIAMH OTHOKTACCHHKAMH, JAOMICE
. croco0 perieHus 3a1a4u 6 .
ILIOCKOCTEl» 00yYaroUIAMCs COLHANBEHO 3HAYUMBIH OTIBIT
COTPYAHHYECTBA U B3aUMHOMN MOMOIIH
I'nasa Il. 12
HepHeHHHKyﬂﬂpHOCTB NPSAMBIX
U II0CKOCTel
24  |llepnieHIUKYISAPHBIC IPSIMBIC B 1 dopmyarpoBaTh onpezeneHe| Pa3BUBaTh Y 00yJarOIIUXCs https://resh.edu.ru/su
IPOCTPAHCTBE. NEPNCHANKYIAPHEIX NPAMBIX B TPOCTPAHCTESS | 03 yapaTelbHYH0 AKTHBHOCTD, bject/lesson/4724/
¢dopMynupoBaTh W JOKa3bIBaTh JEMMY O
HapaﬂﬂeﬂbHI)Ie IMpsAMBbIC, CaMOCTOATCIIbHOCThb, MHUIIUATHUBY,
NEePICHINKYSIPHOCTH ~ JBYX  MapajuieiIbHBIX
NEPIEHIUKYIISPHBIC K IJIOCKOCTH NpAMBIX K TpeTheil mpsMoii; dopmymmposars| TBOPIECKHE CIOCOOHOCTH
OIpeieNICHUE TPSIMOH, IEPIICHANKYIIPHON https://resh.edu.ru/su
K IUIOCKOCTH, W TPHBOJMTH HUTIOCTPHPYIOIIKE|Y cTaHABIHBATh TOBEPUTENbHBIC OTHOIICHHUs  |bject/lesson/4748/
OpUMEpsl W3 OKpY)KAamlled  00CTaHOBKH;|MEXIy YUHTEIEeM U 00yJaroluMucs,
(dbopmynupoBaTh M JIOKa3blBaTh  TEOPEMBI|CIIOCOOCTBYIOIIKMX MO3UTUBHOMY Bocmpustuio [https://resh.edu.ru/su
(mpsiMyt0 ¥ 00paTHYI0) O CBSI3M MEXIy|y4aluMmucs TpeboBanuii u pockd yuurtens. |bject/lesson/6127/
HapauIeIbHOCTBIO HPSIMBIX u ux|Opraau3oBarh paboTy 00yUYarOIIHXCS C
MEePHEeHAUKYISPHOCTBI0 K IUIOCKOCTH, TEOPEMY,|COIMAIBHO 3HAYMMON HH(DOPMAIHIA TT0 https://resh.edu.ru/su
BBIPXKAIONIYIO TPH3HAK MEPICHIUKYIIPHOCTH |IOBOY MOJIy4aeMoii Ha ypoke uH(popmaiumeit [bject/lesson/4757/
OpsMOM W TUIOCKOCTH, W TEOpeMy  Of- 06CYKIaTh, BEICKa3bIBATh MHCHHE
CYIIECTBOBAHUM M E€AMHCTBEHHOCTH MpsMOH,|[To0yxaaTh oOydaronuxcs co0o1aTh Ha
Y p Y y
OpOXOsiiel  4Yepe3  JaHHYK  TOYKY  H|ypOKe MPUHIMITBI YUeOHOM AUCIIUILTHHEL 1
NEePHNEeHJUKYJIAPHOM K  JT@aHHOM  IJIOCKOCTH;|CaMOOpraHU3al1H.
periaThb 3a1a4n Ha BBIYHCIICHHE 1| HUIHUPOBATH 00YYArOIIHXCS K
JI0Ka3aTebCTBO, CBSI3aHHBIC ¢|06Cy X ICHHUIO, BHICKA3BIBAHUIO CBOETO
HEePIeHIMKYISIPHOCTBIO MIPSIMO U INIOCKOCTH MHEHHs1, BBIPAaOOTKE CBOETO OTHOLICHHUS, TIO
29 HepHeHHHKyHHp 1 OGBACHATb, 4YTO Takoe meprneHaukyxsap u|TOBOAY HVOqueHHOH Ha yPOKE CONHAIILHO
HAKTOHHAs K IUIOCKOCTH, 4TO Hasbipaercs|3HAUMMOH HHGOpMaLH
Y HAaKJIOHHBIC. YTOJ MEXIY T I ) C
IDSIMOI 1 TUTOCKOCTIO npoekiuell  HaKIOHHOW;  uTo  HaswiBaercs |- POUTE BOCIHTATCIRHYIO ACATEABHOCTE  C
p pAcCTOSHHEM: OT TOUKHM IO TLIOCKOCTH, Mexry|Y 16TOM KYIBTYPHBIX pasindnu AeTeH,
epIEeHIUKYISIP U HAKJIOHHEIE. napajienbHbIMA TUTOCKOCTSIMH, MEXK]T
30 |Tlepnenmmkymsp 1 p y|TIOIOBO3PACTHEIX H HHJIMBHTYTbHBIX

Yron mexay npsiMon u
IUIOCKOCTBIO

MapayielbHBIMU TPSMON M TIJIOCKOCTBIO, MEXAY
CKPEIIMBAIONIMMHUCS TIPSIMBIMU; (OPMYJIMPOBATH

ocobeHHOCTE
HpI/IBHeKaTB BHUMAHHUC o6yqa}oumxc;1 K
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Pemenue 3ana4 no teme
«IlepnieHIUKYIIAp U HAKIIOHHBIEY

U JI0Ka3bIBaTh TEOPEMY O TPEX MEepIEHAUKYIIpax
Y IPUMEHSTD € NPU PEelIeHUH 3aa4; 0ObsICHATS,
4TO Takoe OPTOTOHAJbHAs MPOEKUUs TOUYKU

32 Pemenue 3a1a4 110 TemMe «Yrou (urypel) Ha IUIOCKOCTB, M JIOKa3bIBaTb, 4YTO
MEXK]1y IPSIMOU U TJIOCKOCTBIO» TpOCKINeH npsiMOi Ha IUIOCKOCTH,
- HENIePIICHOUKYISIPHYIO K 3TOH NPSIMOM, SIBISETCS
33 |Pemenue 3anad no Teme: npsiMasi; OOBSICHATH, 4YTO HA3BIBACTCA YIJIOM
«[leprieHAMKYISIp ¥ HAKIIOHHBIC. MEXAY 0OpPSIMOH M IUIOCKOCTBIO W KaKHM
Yron mexay npsamMou u CBOMCTBOM OH 00JamaeT; OOBACHATh, YTO TAKOE
[UIOCKOCTBIOY» LEHTpaNbHAas TPOeKIus TOYkH ((PUrypsl) Ha
IUIOCKOCTh
34 |Pemenue 3amay 1o TeMe:
«[lepieHIUKYJIAp U HAKIIOHHBIE.
Yron mexay npsamMou u
IIIIOCKOCTBIO»
35  |/IByrpanHbIii yroiu OObsAcHATh,  Kakas  (Qurypa  Ha3bIBaeTCs
IOBYTPAHHBIM YIJIOM M KaKk OH H3MepseTcs;
36 |[IpusHax HepHeIiIlHKmepHOCTH JOKa3bIBaTh, 4YTO  BCE  JIMHCIHBIC  YIJIBI
ABYX IINIOCKOCTCH JIBYTPAaHHOTO YTIIa paBHBI APYT APYTY; OOBSICHATE,
Y4TO TAKOe Yrod MEXIy MepeCceKaroIIMMICs
37 - IUIOCKOCTAMH HW B KAaKWX [pefesiax  OH
IIpssMoyrosbHbIN U3MeHsieTcs;  (pOPMYJIMPOBATh  OINpPEENICHHE
HapaJUICJICTIMIIC B3aMMHO  TEPIEHAMKYJIAPHBIX  IUIOCKOCTEH,
38  |Tpéxrpauusiii yroi. ¢dopMynupoBaTh W JOKa3bIBaTh TEOPEMY O
MHOrOrpaHHbI yromn TpH3HAKE N MePIEH/IHKY IAPHOCTH JIBYX
IUIOCKOCTEH; 0OBACHATh, KAKOW Mapajuieseuie
41 Pemenue 3agau o teme: Ha3bIBAETCS NPSIMOYTOJIBHBIM, (OPMYIHPOBAaTh H
«ITepHeHaNKyIIPHOCTh MPIMBIX JIOKa3bIBaTh YTBEPXKICHHS O €ro CBOMCTBAaX;
U ILTOCKOCTel peliaTh 3aja4y Ha BBIYUCIICHHE U JOKa3aTEIbCTBO
c UCIIONB30BaHHEM TeopeM 0
HEPIeHMKYISIPHOCTH NPSIMBIX M IUIOCKOCTEH, a
TaKKe 3aJayd  HA  TOCTPOCHHWE  CCUCHHM
TPSIMOYTOJIEHOTO TIapajyIeNienuIe/ia Ha 4epTeKe
Hcrons30BaTh KOMITBIOTEPHBIC MPOTPaMMBbI TIPH
W3YYEHHH BOTPOCOB, CBSI3AHHBIX CO B3AMMHBIM
paCIIONOKEHHEM  TMPSMBIX W IUIOCKOCTEH B
NPOCTPAHCTBE
43  |KoutpoabHasi Padora Ne 3 mo JleMoHCTpHUpOBATH TEOPETUYECKHUE

Teme: «llepnenauKyIsApHOCTH

SHAHUA U TPAKTUYUCCKHUEC HABBIKU 110 TCME.

LEHHOCTHOMY aCIICKTy U3y4aeMbIX Ha ypOKeE
SIBJICHUH, IIOHATUH, IPUMEPOB.

[IposiBieHne uHTEpeca K NPOIIIOMY U
HACTOSIIIEMY POCCUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHAM
POCCHUICKMX MaTEMATUKOB U POCCUICKOM
MaTEMAaTUYECKOM MIKOMBI, K HCIOIb30BAHUIO
STHX JOCTHMKEHUH B JPYTUX HAYKaX U
MIPUKIIATHBIX cepax.

TOTOBHOCTEIO K BBINOJIHEHHIO 00S13aHHOCTEN
TpaxJlaHWHa U peajr3alluu €ro Ipas,
NpeaACTaBJICHUEM O MAaTEMATUYECKUX OCHOBax
(YHKIMOHHPOBAHUS PA3INIHBIX CTPYKTYD,
SIBIICHUH, TIPOLICAYP TPAXKIAHCKOTO OOIIeCTBA

Pa3BuBath y 00y4aromuxcs 03HaBaTeIbHYIO
aKTHBHOCTbH, CAMOCTOSITEIIHHOCTb,
MHHUILUATUBY, TBOPUECKHE CIIOCOOHOCTH

dopMupOBaHKE U PA3BUTHE OLICHOYHBIX
yMeHu# (pa3paboTka U MPHHATHE

KpuTepueB OLieHMBaHWNS,
OueHnBaHme No KpUTepUaMm,
B3ammMmonpoeepKa, camooueHnBaHne 1
T.4.).




NPSIMBIX U IJIOCKOCTEN»

CamocTosATenbHO BbIOpATh
paMOHATBHBIN CIIOCO0 PEeLICHUS 3aJauu

I'naBa |1l. MHororpannnkm 11
44 [ToHsiTHE MHOTOTPAaHHHUKA 1 OOBSACHATS, Kakas ¢durypa HasbiBaeTcs | PaspuBats y oOyuaromuxcs nosnasarensnyio |https://resh.edu.r
MHOTOTP@aHHUKOM ¥ KaK Ha3bIBAlOTCS  €ro|aKTHBHOCTb, CAMOCTOSTEIBLHOCTD, u/subject/lesson/
— 9JIEMEHTBI, KakOW MHOTOTPaHHHMK Ha3bIBA€TCS |HHUIMATHBY, TBOPYECKUE CIIOCOOHOCTH 5443/
45 |Teopema Diinepa. 1 BBIMYKIIBIM, MPUBOJIUTE HpUMEPHI =
[IpocTpancTBeHHas TeopeMa MHOTOIPaHHUKOB; OOBSCHSITS, Kakoii | THUIIMUpOBaTh U MOJAEPIKUBATH
IMudaropa MHOTOTPaHHHUK Ha3bIBAETCS MPU3MOH M KaK HCCIIEI0BATENIBCKYIO e TeIbHOCTh
Ha3bIBAIOTCS €€ DIIEMEHTHI, Kakas Ipu3Ma 00yJaroIIuXCsl B paMKax pealnu3aniu UMU
46  |llpusma 1 HAa3bIBACTCSI PSIMOiL, HAKJIOHHOM, TIPABIUIbHOM, |MHIWBHAYAIBHBIX H TPYIOBBIX
47  |Pemenue 3a1a4 10 TEME: U300paXkaTh MPU3MBI Ha PUCYHKE; O?LHCHHTB, HTO|MCCIIE/IOBATEIBCKIX IIPOCKTOB
«TTpuzma» Ha3pIBacTCA  IUIOMIAILI0  IMOJNHOH  (OOKOBOI)
MOBEPXHOCTH NPHU3MBI U JIOKA3bIBATh TEOPEMY O
48  |Pemrenue 3amad 1o Teme: 1 wiomaa  OOKOBOH  IMOBEPXHOCTH  TIPAMOM
«IIpusma.Ilnomane TIPU3MBL,
MOBEPXHOCTI pemiatsb 3aJa4uu Ha BBIHCIICHHE u
JIOKa3aTeJbCTBO, CBA3aHHBIC C PU3MOM
49  |Ilupamuna. [TpaBunbHas 1 OOBSCHATb, KAKOW MHOTOTPAHHHMK HA3bIBAETCA https://resh.edu.r
MHpaMuza NUPaMAZION U KaK Ha3bIBAKOTCS €€ BJIEMEHTBL, YTO|Y cTaHABIMBATH JOBEPUTE/IbHbIC OTHOLICHHS || /subject/lesson/
HA3BIBACTCS  IUIOMIAJBI0  HONHOH  (GOKOBOIN)|yesxy yunTeneM u 06ydaromuMucs, 4023/
50 VYceuennas mupamMuzia 1 MOBEPXHOCTH IUPAMHUIbI; OOBSICHATH, Kakas CIIOCOOCTBYIOINX TIO3UTHBHOMY BOCHPHATHIO [~
51 |Pemrenue 3a1ay rmo Teme: MUpaMuia Ha3bIBACTCS HpaBPI.:]IBHOfI, JIOKa3bIBATD |yyanamiicst TpeGOBaHHI U IPOCKG yumTeNs. .
n YTBEPKIECHUE O CBOMCTBAX €& GOKOBBIX PEGEp M https://resh.edu.r
«linpamMmuzia» GOKOBBIX TpaHeii 1 TeopeMy O TLIOMAAH GOKOBOH | OpramusoBath paboTy 06ydalOMIXCA © u/subject/lesson/
52 Pemenwue 3ana4 no teme: 1 HTOBEPXHOCTH IPABUJIBHOM HMUPaMUIIBL | conmallbHO 3HAYMMOM WH(POPMANUH 110 5866/
«ITnpamuna.ITnomans 06La?H${TI:, KaKoi MHOTOTPaHHUK Ha3bIBACTCA fopo 1y moMTy4aeMoii Ha ypoke mHpopMarmeit
ITOBEPXHOCTH YCeuEHHOH IMPAaMHMJIOH M KaK HAasbIBAIOTCS ©€|- oGeymkaaTh, BHICKA3BIBATE MHEHHE
ONIEMEHTBI, JOKa3hIBaTh TEOPEMy O ILIOMIAIN([JoGyskaaTh 0O0YIAOMIXCS COOMIOLATD Ha
53 Pemenue 3agau o teme: 1 OOKOBOI TOBEPXHOCTH NPABHIBHOH yCeu&HHOM ypOKE HPHHIHIIB YIeOHO IUCIMILTHHBI i
«[Tupamupa.llnomans ceueHun» IIMPpaMuAbl, PEHIATh 3a7a9i Ha BBRIMHCICHHUC M| camoopraHH3alUH.
JIOKa3aTe/IbCTBO, CBS3aHHBIC € NUPAMUIAMH, a|HUHUMPOBATH OOYUAOLIMXCS K
TAKKE 33/1a4M Ha MOCTPOCHNE CCYCHHH TMHMPAMUL|oGeysK ACHNUIO, BBICKA3BIBAHUIO CBOETO
Ha 9CpTEKE MHEHHS, BBIPaOOTKE CBOErO OTHOIIEHHUS, IO
54 CI/IMMeTpI/ISI B IPOCTPAHCTBE. 1 OOBACHATS, KaKue TOYKH Ha3bIBaroTCA [[IOBOY HVOHY%HHOfI Ha YpOKE€ COIMAIbHO
HpaBI/IJILHLIe MHOTOIPaHHUKU CUMMETPUYHBIMU OTHOCUTENILHO TOUYKU (IIPSIMOI],|3HAYUMOU uH(popmanuu
IUIOCKOCTH), 4TO TaKoe LEHTP (OCh, IUIOCKOCTH)
CUMMETPHUHU (I)HFYPH, NPUBOJUTL  NPHUMEPHI CTpOI/ITL BOCIIMTATCIIbHYIO ACATCIIBHOCTL C
55  |Pemenue 3aau o teme: 1



https://resh.edu.ru/subject/lesson/5443/
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«HpaBI/IJ'II)HI)Ie MHOTI'OI'PpaHHUKHU»

¢uryp, obagaromuX 3IEMEHTAMH CHMMETPHH, a
TaKKe IPUMEPbl CHMMETPHH B apXUTEKTYPE,

YUYETOM KYyJbTYpPHBIX pa3inini JeTei,
MIOJIOBO3PACTHBIX U MHANBUIYaJIbHBIX

56 |Pemrenue 3ayau no reme: «Ky0.» TEXHHKE, TIPUPOJIE; OOBSICHATS, KaKoii|ocobeHHocTei
57 |Pemenue 3amad 1Mo TeMe: MHOTOTPaHHUK Ha3bIBaeTCs NPaBHJIbHBIM,
«Tetpasp» JIOKa3bIBaTh, YTO HE CYIIECTBYET MpaBuibHOTO|[IpuBIeKaTs BHUMaHUe 00yYaronmuxcs K
MHOTOTPaHHUKA, TPaHAMH KOTOPOTO SIBJIIOTCS |[IEHHOCTHOMY acIieKTy H3ydaeMBIX Ha YpOKe
HpaBHUIIbHbIE N-YTOJIBHUKY IIpHU N > 6; SIBJICHUH, IIOHATHH, IPUMEPOB.
OOBSCHATS, KaKue CYILECTBYIOT BUJIBI
NPABWIBHBIX ~ MHOTOIDAaHHUKOB M KaKUMH
3NIEMEHTaMH CHMMETPHH OHH 00J1a1at0T Ommpatbces Ha )KU3HCHHBIH OIBIT
Hcnonk30BaTh KOMITBIOTEPHBIC IPOTPaMMBI IPH|00yYarONIUXCsl, NPHBOIS ICHCTBECHHbIC
U3yYeHHH TeMbl « MHOTOTpaHHUKN HpUMepbl, 00pa3bl, MeTadophl- U3 OIU3KHX UM
KHUT, (PUIIBMOB
59 |Kourpoabnas JleMoHCTpHUpOBATH TEOPETHUCCKHE| qoop\uposatie 1 pasBUTHE OLCHOTHBIX
padora Ne 4 o Teme: 3HAHUS U IPAKTHYECKUE HABBIKU 110 TEME. |ymennii  (pa3paGoTka M IPUHATHE
«MHOTrOrpaHHUKN» CamocrosTensHO BBIOpPATH
paroHaIBHBINA CIIOCO0 pPeIIeHUs 3aa9n HposBnenue MHTCEpECa K HPOLLIOMY I
HACTOSILIEMY POCCUIICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLICHHEM K TOCTH)KSHUSIM
POCCHIICKMX MaTEMAaTUKOB U POCCUHCKOM
MaTeMaTHYECKO IIKOJBI, K HCIIOJIb30BaHHIO
9THX JOCTHKEHUH B PYTHX HAyKax U
NPUKIAIHBIX chepax.
T'0TOBHOCTBIO K BHIITOTHEHUIO 00s3aHHOCTEHT
TpaKAaHWHA U peau3aliy ero npas,
MpEeaACTaBICHUEM O MATEMATUYECCKHUX OCHOBAxX
(byHKL[I/IOHI/IpOBaHI/IH Pas3JIMYHBIX CTPYKTYP,
SBJIEHUH, MPOLEYP MPAXKIAHCKOTO 061IECTBA
I'maBa IV. BekrTopsl B
npocrpancrse (7 yacoB)
60 TTonsiTue BeKTOpa. PaBEHCTBO BEKTOPOB DopMyIHpOBaTh OTMPEACICHUS BEKTOPA, €ro Bocnuranue uHTEepeca K y4CHHUIO, K https://resh.edu.r
JUIMHBI, KOJUTMHEAPHBIX BEKTOPOB, PaBHBIX TIPOLIECCy MO3HAHHUS (CO3aHME 1 u/subject/lesson/
BEKTOPOB, NOJIEPKaHKE MHTEPECA, AKTUBU3AIIHS 4758/
(opMynHpOBaTh M IOKa3bIBaTh YTBEPXKICHUS O .
MIO3HABATEJILHOM eI TEIbHOCTH
PaBHBIX BEKTOPAX
YYaIIuXCs).
61 CrnoxxeHre ¥ BHIYUTAHHE BEKTOPOB. OOBSICHSTH, KaK ONMPENETSIOTCS CyMMa U https://resh.edu.r

CyMMa HECKOJBKUX BEKTOPOB

pa3HoCTh



https://resh.edu.ru/subject/lesson/6404/

BEKTOPOB; (DOPMYIIUPOBATH U TOKA3bIBATH
TeopeMy

CyMMa U pa3HOCTh BEKTOPOB 1 0 KOOpIHHATAX
CYMMBI BEKTOPOB H €€ CIICICTBHS

[ToOyxaath 00yJaronuxcs CoOM0IaTh Ha
YPOKE MPHUHIUIIBI YICOHON TUCIUILIHHEI U
CaMOOpraHU3aluy.

u/subject/lesson/
6404/

62 |YMHOXEHHE BEKTOpa Ha YHCIIO OOBACHATH, KaK OIPEAEIACTCS IPOU3BENCHHE dopmupoBaHue u pa3sBUTHE
BEKTOpa Ha 4UCII0; QOPMYITHPOBATh U AOKA3BIBATH|OLIEHOYHBIX YMEHHMI
TeopeMy O KOOpIMHATaX IPOM3Be/ICHHs BeKTOpa |[IposBiIeHHe HHTEpeca K NPOILIOMY U
Ha HAaCTOSIILIEMY POCCUMCKON MaTEMaTHUKH,
YHCIIO M, ONUpasch Ha HeE, O00OCHOBBIBATH|IEHHOCTHBIM OTHOIICHHEM K JOCTIKCHISIM
CBOMCTBA OTOW ONEpaLuu POCCUICKHX MAaTEMAaTUKOB M POCCHICKON
63  |Kommianaphsie BeKTOpHI. [IpaBuiio OObsACHATh, KaKWE  BEKTOPHI  HA3BIBAIOTCS MaTeMaTquCKOﬁUHIKOHHv K HCIOJIE30BAHHIO
napajieNienuea KOMILTaHAPHBIMH; 9THX ﬂOCTI’DKe}g’IH B IpyTuXx HayKax
(bOpMyJIHPOBATh U I0KA3BIBATH TEOPEMY HPUKTIATHBIX CpEpaX.
64 PasnoxeHue BeKTOpa 110 TpeM o 5| OTOBHOCTBIO K BHIIOTHEHUIO 00s13aHHOCTEHT
PasIOKEHUN BEKTOpA 1o TpéM
HEKOMILTAHAPHLIM BEKTOPaM IpaKIaHMHA ¥ PEATU3ALMH €T0 [PaB
HEKOMINTaHAPHBIM BEKTOpPaM >
65 Pemmenue 3a7a4 Ha IPUMEHEHHUE NpeaACTaBJICHUEM O MAaTEMATUYECKUX OCHOBax
apuMeTHIECKIX JelicTBHil Ha (bYHKIMOHHPOBAHUSI PA3IHYHBIX CTPYKTYD,
BEKTOPAMH ABIEHUI, POLIEYp TPAXKTAHCKOTO 06IIECcTRa
66 KonrposbHnas padora Ne 5 mo Hayuutbcs nmpuMeHSATh NMpUOOpETEHHBIC 3HAHMUS,
Teme «BeKTopbI B YMEHUSI, HABBIKU B KOHKPETHOM JEATETLHOCTH
MPOCTPAHCTBE»
3AK/TIOYUTEJIbBHOE
IMOBTOPEHUE TEM
I'EOMETPUHU 10 KJIACCA
67 HOBTOpeHI/Ie. AKCHOMEI HCIOJIB30BAaTh IIOHATHA: IMapaJJICIIbHBIC I/IHI/IHI/II/IPOBaTL " NOAACPKUBATDH
CTCPCOMETPHU U UX CIICACTBHA. MpsAMBIC B IMPOCTPAHCTBEC, MAPAJICIIbHBIC|UCCICI0OBATCIIBCKYIO ACATCIIBHOCTD
[TapanienbHOCTb MPSIMBIX U npsiMasi M IUIOCKOCTh, TapajieibHble|00yJaromuxcs B paMkax peanusanun |(https://resh.edu.r
TTOCKOCTEH IUIOCKOCTH;  peliaTh  3aJadyd  Ha|UMH WHAMBHIYyalbHBIX U IPYMNIOBBIX |U/Subject/lesson/
HaxO0XJICHUE YTJIOB, JUIMH  CTOPOH,|HCCIIEIOBATENbCKUX TPOEKTOB 5444/
Iomaneu MMOBEPXHOCTEN
MHOTOTPaHHUKOB Opranu3oBath 1me(cTBO MOTMBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YUYAOIIMXCSA HAJl UX
68 HOBTOpeHI/Ie. HUCIIOJIB30BAaTh IOHATHUA:
HEYCNEBAIOLIUMHU OJHOKJIACCHUKAMH, JAIOLIEE
[MeprieHAUKYIAPHOCTH MepeCceKaroIInecs U CKPEIHBAIOIHECS

MMPAMBIX U MJIOCKOCTEH.

IIPSIMBIE, YTOJI
MEXIy MPSMBIMHU B IIPOCTPAHCTBE,
NEPIEHIUKYIISIPHOCTD MPSMBIX,

00y4JaromuMCst CONMATHLHO 3HAYUMBIHA OTIBIT
COTPYIHUYECTBA U B3aUMHOM TIOMOIIH




NEPIEHIUKYJIIPHOCTD IPSIMOU U
IIJIOCKOCTH, IIEPIEHIUKYIIAP U
HAKJIOHHAs, a TAK)KE TEOpEMY O TpeX
NEePIEHIUKYJIPAX IIPU PELIECHUN 3a1a4

69 |[loBrOopeHre. MHOTOTPaHHUKH. 1 peliaTh 3aa4d Ha MHOTOTPaHHUKAX
70 |AToroBasi KOHTPOJIbHAN padoTa 1 HemoncTpupOBaTh  TEOpeTHYecKHe 3HaHMA M|DOpPMHpPOBAHUE u pa3BHTHE
MpPaKTHYECKUE HABBIKHU 110 KypCY. OLICHOYHBIX YMEHHiL

CaMOCTOSATEIBHO BBI6paTb paL[PIOHaJ'IBHBIfI
crioco0 peaicHus 3aga4un

IHPOI'PAMMHO - METOJINYECKOE OBECIIEYEHHE.

1.COopHuK pabounx nporpamm «l eomerpus. IIporpamMmel o01eoOpazoBarenbHbIX yupexaeHuil. 10-11 kimaces», cocraButens: T.A. Bypmucrposa
Mockaa «IIpocsemienue» 2016
2.Yuebnuk: ['eometpus, 10 — 11 : YueO. s odmeobpazosar. yupexaenuit / JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u ap. — 11 uzg. — M.
[Tpoceemenne, 2016.
3. 3uB B.I'. /luiakTudeckye Matepran bl o reometpuu u s 10 kmacca. M.:ITpocsemmenue,
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2019
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