MYHHUIUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJBHOE YUPEX/IEHUE
«BOTAHNYECKASA CPEAHAA OBIIEOBPA3ZOBATEJBHASA HIKOJIA»
PA3JIOJJBHEHCKOI'O PAMOHA PECITYBJIMKHU KPBIM

PABOYASA ITPOTPAMMA

yueOHOro npeamera «MaremaTukay, yaeOHOro kypca «MaremMaTuka: reoMeTpus Yriay0JeHHbI YPOBEHb

YpoBeHnb 06011eTO 00pa3zoBaHus (Kinacc): cpeaHee obiee oopazoBanme 10-11 kimacc

[Iporpamma coorBeTcTBYET DPOII COO. yTBepkAEHHOU nTprKka3zoM Munnpocsenienus ot 18.05.2023 Ne 371

c. borannueckoe, 2023 r.



IHHOACHUTEJIBHASA 3AIIMCKA

I'eomerpust sBisieTcss OqHUM W3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHHWs, TaK Kak OOECIeUrnBaeT BO3MOXKHOCTH
W3Y4YEHUsl JUCLUMUIUINH €CTECTBEHHO-HAYYHOM HANpPAaBJICHHOCTH M TPEIMETOB T'yMAaHUTApHOTo IMKiIa. [IOCKONBKY JIOTMYECKOE MBIIUICHUE,
dbopMupyeMoe TIpH HM3y4CHUH OOYYAIONUMUCS TIOHATUHHBIX OCHOB TEOMETPUH, NPH JIOKA3aTeIbCTBE TEOPEM W IMOCTPOCHHU IICTIOYKU
JIOTUUECKUX YTBEPXKACHUM TMpU PEIICHHH TeOMETPUUECKHX 3aJlady, YMEHHME BBIJIBUTaTb M OMNPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH (PM3UYECKUX 3aad.

[lens ocBoeHus mporpaMmMbl yueOHOTO npeameTa «MaremaTukay, yueOHOTOo Kypca «MareMaTuka: reoMeTpHs» Ha yriIyOJIEHHOM ypOBHE —
Pa3BUTHE UHIMBUAYAIBHBIX CIIOCOOHOCTEH, 00yUYaIOIIUXCS MPU U3YUYEHUH T€OMETPHUH, KaK COCTaBIIAIONICH TpeAMEeTHON o0mactn «MaTteMaTuka
1 nHpOpMaTUKay yepe3 obecreueHne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOIB30BaHMs 00Jiee TITyOOKMX T€OMETPUUECKUX 3HAHUW W JIEHCTBUH,
cnenu(pUUHBIX TEOMETPHUH, U HEOOXOIUMBIX IS YCIIEITHOTO Mpo(hecCHOHATFHOTO 00pa30BaHMsl, CBI3aHHOTO C UCIIOJIB30BAHUEM MATEMAaTHKHU.

[IpuopureTHpIMU 3a7a4aMH Kypca T€OMETpPUHU Ha YriayOJ&€HHOM ypOBHE, PACHIUPSIONIMMU U YCHJIMBAIOIIUMHU Kypc 0a30BOTO YpPOBHS,
SIBJISTEOTCSI:

pacIIupeHre MPEICTABICHUS O TEOMETPUH KaK YaCTH MHUPOBOM KylIbTypbl M (OPMHPOBAHHE OCO3HAHUS B3aUMOCBSI3M TEOMETPHH C
OKPYXAIOIUM MHPOM;

(dbopMHpOBaHHE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BAKHEUIINX MAaTEeMAaTUYECKUX MOJIENSIX, MO3BOJISIFOIIMX OMUCHIBATh
U U3y4YaTh pa3Hble SBIEHUS OKPYXKAIOIIEro MUPa, 3HaHUE MOHATUIHHOTO amnmnapara no paseny «CrepeoMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMHpoBaHHE YMEHUS BJIa/IeTh OCHOBHBIMU MOHSATUSIMU O MPOCTPAHCTBEHHBIX (PUTypax M UX OCHOBHBIMHU CBOWCTBAMU, 3HAHHUE TEOPEM,
(dbopMyn U yMEHHUE UX IPUMEHATh, YMEHHUSI I0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a1a4;

(dbopMHpoBaHME YMEHHS paclio3HaBaTh Ha YepTekax, MOJAEIAX U B pealbHOM MHUPE MHOTOIPAaHHUKU U Tella BpallleHUs, KOHCTPYHPOBATh
F€OMETPUYECKUE MOJIETIH;

(dbopMHpOBaHHE MOHUMAHUS BO3MOKHOCTH aKCHMOMATHUYECKOTO MOCTPOCHHSI MaTeMaTHUYeCKUX TeopHil, (opMUpOBaHHE MOHUMAHUS POJIH
AKCUOMATHUKH IIPU IIPOBEJCHUU PACCYKACHUII;

(dbopMHUpOBaHHE YMEHHUS BIAJETh METOJAAMHU JIOKA3aTEIbCTB U QJITOPUTMOB PELICHUs, YMEHHS UX MPUMEHSATh, IPOBOJAUTH JOKa3aTelbHbIC
paccyXJ€HHUS B XOJIe PEHICHHs] CTEPEOMETPUYECKMX 3aJad W 3aJad C IPAKTHUYECKUM COJep)KaHueM, (OpPMHUPOBAHUE MPEACTABICHUS O
HEOOXOIMMOCTH JIOKA3aTeNbCTB MPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKACHUHW W POJIM aKCMOMATUKH B TMPOBEACHUU JETYKTUBHBIX
paccyXIeHUM;

pa3BUTHE M COBEPUICHCTBOBAHHWE HHTEJUIEKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEW OO0yJaromuxcs, [O3HABAaTE€IbHOW AaKTUBHOCTH,
HCCIEA0BATENbCKUX YMEHUM, KPUTHYHOCTH MBIIIJICHUS, UHTEPECca K U3yYEHUIO T€OMETPHH;

dbopmupoBanue GpyHKIIMOHAIBHON TPaMOTHOCTH, PETIEBAHTHOW F€OMETPHUH: YMEHHsI PacliO3HABAThH MPOSBIECHUS T€OMETPUUECKUX MTOHSATHIHA,
00BEKTOB U 3aKOHOMEPHOCTEH B PEANIbHBIX KU3HEHHBIX CHUTYAIUSIX U MPH U3YYCHUH IPYTHX YUEOHBIX MPEIMETOB, MIPOSIBICHUS 3aBH CUMOCTEH U
3aKOHOMEPHOCTEW, MOJICTTMPOBAHUS PEAIbHBIX CUTYal[ui, UCCIIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIIPETALlMU [TOJIYYEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMHU COJIEPKATEIBHBIMU JIMHUSAMH Yy4eOHOTO mpeamera «MaremaTukay, yaeOHOro kypca «Maremaruka: reomeTtpus» B 10-11
kiaccax sBIsOTCS: «lIpsiMble M IJIOCKOCTH B TPOCTpaHCTBE», «MuHororpanHukn», «Tema BpamieHus», «BeKTOpbl U KOOpIMHATHI B
MIPOCTPAHCTBEY, «/[BMIKEHUS B TPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh OIEPUPOBATH MOHATUSMHU», PEICBAHTHHIMH T€OMETPUH Ha YrIIyOJIEHHOM
ypoBHe o0yueHmst B 10—11 kmaccax, OTHOCUTCS KO BCEM COJICPKATEIIBHBIM JIMHHSIM y4eOHOTO Kypca, a (hOpMHpPOBAHHE JIOTHUECKUX yYMEHUH
pacrmpesensieTcs HE TOJBKO IO COJCP)KATEIbHBIM JIMHUSAM, HO M 1o Tojmam oOydeHusi. CopepxaHue 00pa3oBaHHUs, COOTBETCTBYIOIIEE
MpeAMETHBIM pe3yibTaTaM ocBoeHus DenepalibHOM pabouel MporpaMMBbl, paclpeiesIi€HHBIM 0 ToJaM O00Y4YEeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3om, 94TOOBI KO BCEM OCHOBHBIM, NMPUHIMITHAILHBIM BOIIPOCaM O0yJaronirecs: 00panaiuch HEOJHOKPATHO. DTO MO3BOJIICT OPraHU30BaTh
OBJIAJICHUE T€OMETPUUYCCKUMU MOHATUAMH M HaBbIKAMH TOCIEI0BATEIIBHO U MOCTYIMATEIbHO, C COOTIOCHUEM MPUHIIAIIA TPEEMCTBEHHOCTH, a
HOBbIE 3HAHUS BKJIIOYATh B OOINIYI0 CHUCTEMY IF€OMETPHUYECKHX TMPEACTABICHUN O0Yy4alOlIUXCs, paciupsis U yriayosnss e€, oOpasysh mpodYHbIe
MHOYXECTBEHHBIE CBSI3H.

[lepexon kK M3y4EeHHIO T€OMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3maTh ycioBus s auddepeHnuanuu  00ydeHus, TOCTPOCHHUS WHIWBHAYAJIbHBIX 00pa30BaTENbHBIX MPOTPaMM, OOECIEYUTh
yrayO0n€HHOE U3ydyeHUe TeOMETPUHN KaK COCTaBJIsIoNIel yueOHoro npeamera «MaremaTika;

MOJTOTOBUTh OOYYAIOMIMXCSI K TMPOJODKEHUIO W3y4eHUs MaTeMaTHKu ¢ Y4€ToM BbIOOpa Oyaymiedt mpodeccuu, olecrednBas
MPEEMCTBEHHOCTh MEXKTy OOIIHNM | PO (HeCcCHOHATHHBIM 00pa30BaHUEM.

Ha u3ydyenue yue6HOTO Kypca «MaTeMaTrka: TeOMeTpHUs» Ha Yriryosi€éHHOM ypoBHe oTBouTces 204 gaca: B 10 kimacce — 102 gaca (3 vaca B
Henenmo), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE TIOHATHSA CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MpocTpaHCTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOSHUHU
CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOe pacmosio)keHHe MPsSMBIX B IPOCTPAHCTBE: IEpECEKAIOIIMecs, IMapauleibHble M CKpelluBaroniuecs npsambie. [IpuzHaku
CKPEIIUBAIIMXCA NpAMBIX. [lapayieIbHOCT, NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: TMapajUiebHBIC TMpsSMbIE B IPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, APALIEIBHOCTD IPSAMOM U TUIOCKOCTHU. [lapaienbHoe U EeHTpaIbHOE TPOCKTUPOBAHKUE, U300paKeHHE (HUTYp.
OCHOBHBIE CBOWMCTBa IapajlIeILHOTO NPOEKTUpOBaHUsA. M300pakeHne ¢GuUryp B MapauiebHON MPOCKIHUHU. YTJIbl C COHAINPaBICHHBIMHU
CTOPOHAaMH, YroJ MEXIy MPpsSMBIMH B IpocTpaHcTBe. [lapauienbHOCTh IIOCKOCTEH: MMapajuieibHble IUIOCKOCTH, CBOWMCTBA MapalICIbHBIX
miockoctel. [Ipocreiiye npocTpaHCTBEHHbBIE (PUTYPHI HA MIIOCKOCTH: TETPadIp, MapajieNenumne, TOCTPOCHUE CEUeHUN.

[lepneHUKYISIPHOCTh OPSIMOM M IJIOCKOCTH: TEPHNEHIUKYISAPHbIE TpsIMble B TMPOCTPAHCTBE, NpsIMbIE NapajljieibHble U
MEePHIEHAUKYISIPHBIE K MJIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH MPSMOM U MJIOCKOCTH, TEOPEMA O MPAMON MEPIEHIUKYISIPHONW TUIOCKOCTH.
OpTtoronanbHO€ IpoeKTUpoBaHue. [lepneHauKysip U HAaKJIOHHBIE: PACCTOSHHE OT TOUKH JO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH,



mpoekmus (PUrypbl Ha TUIOCKOCTh. [leprneHauKyasspHOCTh TUIOCKOCTEH: MPU3HAK MEPICHIUKYISIPHOCTH JBYX IUIOCKOCTe. Teopema o Tpéx
MEPIICHANKYIISIPAX.

VYriael B IPOCTPAHCTBE: YrOJI MEXKAY NPSIMOWM MU INIOCKOCTBIO, JBYI'PAHHBIN YroJj, JIMHEMHBIA YroJl JIBYrpaHHOro yria. TpE€XrpaHHbld U
MHOTOrpaHHbie yribl. CBOWCTBA MJIOCKUX YIII0B MHOTOTpaHHOTO yrija. CBOWCTBA MJIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPaHHOTO yria. TeopeMbl
KOCHHYCOB U CHHYCOB JUIsl TPEXIPAHHOIO YIJIA.

MHoOrorpaHHUKH

Buabl MHOTOrpaHHHKOB, pa3BEPTKa MHOTOrpaHHUKa. [Ipu3ma: N-yronpHas mpu3Ma, mpsiMas U HaKJIOHHAs MPU3MBbI, OOKOBasi M TOJIHAS
IIOBEPXHOCTh mpu3Mbl. llapamnenenunen, NpsMOYronbHbBIM NapajulesIeNdNe] MU ero cBoicTBa. Kparwaiimme nyrm Ha IOBEPXHOCTH
MHororpanHuka. Teopema Dunepa. IIpoctpanctBennas Teopema Iludaropa. [Mupamuma: N-yrompHas nupamuja, TpaBUIIbHAS M yCeUEHHAS
nupamuel. CBoiicTBa pédbep M OOKOBBIX TpaHel MpaBWIIbHONW mupamuabl. [[paBuiibHbIE MHOTOTPAaHHUKU: TIPaBUJIbHAS TMpU3Ma U TpaBUIIbHAS
nUpaMu/ia, TpaBUIbHAS TPEYroJibHAsI MUpaMHUAa U MPaBWIbHBIN TeTpadqp, KyO. [IpeacTaBieHue o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKAa’Ip U UKOCAIP.

Brruucnenue »eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel. [lnomans O0KOBOW MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOU
MPU3MBI, IUIONIAJb OCHOBAaHUM, Teopema O OOKOBOW MOBEpPXHOCTH HpsiMOW mpu3Mbl. Ilnomanbs OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUILHOM MUPAMHJIbI, TEOPEMA O TUIOIIAIA YCEYEHHOW MUPAMUJIBI.

CumMeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUHU MPABWIBHBIX MHOTOTpaHHUKOB. CHMMETpUsS B NPaBUIBHOM MHOTOIPaHHUKE:
CUMMETpPUS MapajijIeienuIieia, CAMMETPHUS MPABWIBHBIX MPU3M, CAMMETPHS TPABUIIBHOW MUPaMUIbI.

BexkTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI KOJJIMHEAPHBIC, COHAIIPABICHHBIE U
MIPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOpPbl. PaBeHCTBO BEKTOpOB. JleMCTBUSA € BEKTOpAaMM: CJIOKEHHWE M BBIUWTAHHWE BEKTOPOB, CyMMa
HECKOJILKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha umcio. CBOMCTBA CIIOKEHHS BEKTOpPoB. CBOMCTBA YMHOKEHHS BekTopa Ha uucio. [lonstue
KOMIUIaHApHbIE BEKTOpHI. [Ipu3Hak koMmimaHapHocTH TpEX BeKTOpoB. [IpaBmiio mapamnenenunena. Teopema o pa3ioKeHUH BEKTOpa MO TPEM
HEKOMIUIAHApHbIM BekTopaM. lIpsimoyronpHas cucrema KoopAauHaT B mpocTpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEX]y KOOpAMHATaAMU
BEKTOPA U KOOPJAUHATAMM TOYEK. YTOJI MEXAy BeKropaMu. CKaJsIpHOE TPOU3BECHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHsTHsA: UMAMHIpPUYECKAas NOBEPXHOCTh, KOHMYECKas MOBEPXHOCTb, ceprueckas MOBEPXHOCTb, oOpasymolue noBepxHocTel. Tena
BpallleHUs: [WIUHJP, KOHYC, YCeUEHHBINA KOHYC, cdepa, map. BzaumHoe pacnosioxkenue cdepsl U IIIOCKOCTH, KacaTeabHas IIIOCKOCTh K cdepe.
N306pakeHue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka nunuHapa u konyca. Cummetpus chepsl U 1mapa.

O06bEéM. OcHoBHBIE CBOMCTBa 00BbEMOB Tel. Teopema 06 00bEME MPSAMOYTOJILHOTO Mapasuiesnenunena u cieacTBus u3 He€. O0bEM npsmMoi
Y HaKJIOHHOM MPHU3MBI, LWIMHJPA, THPaMUIbl U KoHyca. OOBEM IIapa U I1apoBOro CerMeHTa.

KomOuHauu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BucaHHas B LMJIMHJIP, ONMUCAHHAs OKoso HuiauHiapa. Ilepeceuenue coepsl u
mapa ¢ miockocteio. Kacanuwe mapa u cdepbl miockocTbio. IIoHATHE MHOrOrpaHHHMKa, ONMCAHHOTO OKOJIO cdepsl, chepbl, BIUCAHHON B
MHOT'OT'PaHHUK UJIU TEJIO BPAILCHUS.



[Tnomaap MOBEPXHOCTH LMIIMHJPA, KOHYca, Iomaab chepbl u e€ yacteit. Ilomobue B npocrpancre. OTHOIIEHHE 00BbEMOB, ILIOIIAICH
noBepxHocTeil mono0HBIX Quryp. IIpeoOpaszoBanme moao0usi, romoreTus. PemieHne 3agady  Ha TUIOCKOCTH C  HCHOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHnii MHOTOTPaHHUKOB U TEJ BPAIIEHUs: CEYEHMs LIMIMHAPA (MapajljIesIbHO U MEPIEHIUKYIIPHO OCH), CEYEHUsI KOHYyca
(mapanienbHble OCHOBAHUIO U MTPOXOSIINE YEPE3 BEPLINHY), CEUEHHS 111apa, METOAbl IOCTPOEHUS CEUEHUN: METO/T C1€JJ0B, METO/1 BHYTPEHHETO
[IPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpaHcTBe. Omnepauuu Haj BeKTopaMu. BekTopHOe yMmHOXeHHE BEKTOpoB. (CBOHCTBA BEKTOPHOIO YMHOKEHHS.
[IpsimoyromnpHas cuctema KoopauHaT B mpocTpaHcTBe. KoopanmHatel BekTopa. Paznoxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM
METO/1 IPU PEIIEHNU T€OMETPUUYECKUX 3a/au.

/{BUKeHNS B IPOCTPAHCTBE

JiBmxkenus npoctpancTBa. Otobpaxenus. J{BuxkeHus u papeHcTBo (uryp. OOmue cBoiicTBa IBMKEHUI. Buabl ABMKeHni: napaiienbHbli
MIEPEHOC, [IEHTpaJIbHAsl CUMMETPUS, 3epKajibHasi CHMMETpPHs, TIOBOPOT BOKPYT NpsMoil. [IpeoOpazoBanus nonoous. [Ipsimas u cepa Diinepa.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
YYEBHOI'O IPEIMETA «<MATEMATHUKA», YHEBHOI'O KYPCA «<MATEMATHUKA: TEOMETPUS
YIJYBJEHHBIA YPOBEHB HA YPOBHE CPEJTHET'O OBIIIETO OEPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpazkaaHckoe BOCIHTAHHE:

ChOPMUPOBAHHOCTh TPAXKIAHCKON IO3UIMU OOYYAIOMIEroCs Kak aAKTHMBHOTO M OTBETCTBEHHOIO YIE€HA POCCHUIMCKOro o0O0IIecTBa,
IPEICTABICHUE O MATEMATHIECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHHIA, IPOLELYD IPaKIaHCKOr0o 00IecTBa (BEIOOPHI,
OIIPOCHI U IPYrO€), yMEHHE B3aUMOIENCTBOBATh C COLUAILHBIMA HHCTUTYTAMH B COOTBETCTBUH C X (DYHKIMSIMHU M HA3HAUCHHEM;

2) NaTPHOTHYECKOE BOCIIUTAHME:

CcpOPMUPOBAHHOCTh POCCHHCKON TI'PaKIAHCKOM HMICHTHMYHOCTH, YBaXKEHHS K IPOILIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH,
LEHHOCTHOE OTHOLICHUE K JOCTHKEHUSAM POCCUHCKMX MATEMATHKOB M POCCUHCKON MaTEMaTHUECKOM LIKOJIBI, UCIIOJIL30BAHUE DTUX AOCTHKEHUIA
B JIPYTHX HayKaX, TEXHOJIOTHSX, Chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM POCCUICKOr0 Hapojaa, Cc(HOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ASTUYECKOIO IIOBEICHMS,
CBSI3aHHOTO C TPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHHH HAyKH W JESTelIbHOCThIO y4EHOTO, OCO3HAaHHME JMYHOTO BKJIaga B IMOCTPOCHHUE
YCTOWYHUBOTO OYIYyIIETO;

4) 3cTeTHYeCKOe BOCITUTAHNE:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOYAs SCTETHKY MaTEeMaTHUCCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHHH, PacCyKICHHUH,
BOCIIPUUMYHBOCTH K MATEMaTHYECKUM aCleKTaM Pa3IUYHBIX BUIOB UCKYCCTBA;



5) du3nyeckoe BoCIUTAHHE:

cOPMUPOBAHHOCTH YMEHHUS [TPUMEHSITH MATEMATHIECKUE 3HAHHS B MHTEPECAX 370POBOT0 U 0E30I1aCHOr0 00pa3a KU3HH, OTBETCTBEHHOEC
OTHOIIIEHHE K CBOEMY 3J0POBBIO (30pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHIA M OTIbIXa, pEryisspHas (pu3ndeckas akTHBHOCTB),
(bu3HYECKOE COBEPIIEHCTBOBAHKUE MIPU 3aHATHX CIIOPTHBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpya0BO€ BOCIIMTAHME:

TOTOBHOCTH K TPY/Ly, OCO3HAHUE [IEHHOCTH TPYI0JIIO0MS, HHTEPEC K Pa3InIHbIM cepaM MpoeCcCHOHATBHOM IeITEILHOCTH, CBI3AHHBIM C
MaTEMATUKOM M €€ IPUIIOKEHUSIMH, YMEHHUE COBEPILIATE OCO3HAHHBIN BEIOOP OyaylIel MpoecCur U Peaan30BEIBATh COOCTBEHHBIE KU3HEHHEIE
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHMIO M CaMOOOpa3OBaHHMIO Ha MPOTSHKEHHH BCEH KM3HH, TOTOBHOCTH K
AKTHBHOMY Y4YaCTHIO B PELICHUH MMPAKTHYECKHMX 3a/[ad MaTEMAaTHUECKOM HAIPaBJIEHHOCTH,

7) 3K0JI0rHYecKoe BOCIIUTAHME:

Cc(hOPMHPOBAHHOCTE DKOJIOTUYECKOM KYILTYPhI, TIOHUMAaHUE BIMSHUS COLUAILHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOIHON U
COIMAIBHOM CpeJibl, OCO3HAHKE III00AILHOIO XapakTepa dKOJOTHYECKUX MPOOIIEM, OPUEHTAIUS HA IPUMEHEHNE MAaTEMATHIECKUX 3HAHUM JUIs
pelieHus 3a1a4 B 001aCTH OKPYXKAIOIIEeN Cpe/ibl, INIAHUPOBAHKE ITOCTYIIKOB M OLEHKH WX BO3MOJKHBIX ITOCIIEJCTBHI JIJISl OKPYKAIOIEN CPEJIBL;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

C(POPMHPOBAHHOCTHE MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH M OOIIECTBEHHON IPAKTHKH,
MOHUMAaHHE MaTEMaTHYECKON HayKH Kak cepbl YeT0BEUECKON NEATEILHOCTH, DTAllOB €€ Pa3sBUTHS M 3HAYMMOCTH IS PA3BUTHS [IUBHIN3AIINH,
OBIIQJICHHE SI3BIKOM MATEMATHKH W MaTEMaTHYECKOM KyJIbTYpOMl KaK CPEJCTBOM IO3HAHHS MHpA, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYI U
HCCIIE0BATENBCKYIO IEITENLHOCTh MHANBUAYAIBHO H B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE eiicTBUA

Ba3oBble jJornueckue neiicTBus:

BBISBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKKM MaTEMAaTHYECKUX OOBEKTOB, TMOHSTHHA, OTHOIICHUM MEXIy IOHATHIMH,
(hopMyIUpOBaTh ONPENEICHUS MMOHATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIAaCCH(PUKAIIMK, OCHOBAHMS I 000OIIECHUS W CpaBHEHHUS,
KPUTEPHUH ITPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATh CYXKACHHUSA: YTBEpPIUTENbHbIC U OTPULIATENbHBIC, SMHIUYHBIC, YaCTHBIE U OO0IIHeE,
YCIIOBHBIE;

BBISIBIISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpeurs B ¢akTaxX, JaHHBIX, HAOMIOJACHUAX U YTBEPKACHUSX,
npeayiaraTh KpUTEPUH JIJIS BBISBJIICHHS 3aKOHOMEPHOCTEH U MTPOTHBOPEUHI;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUECHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSATEIBHO J0KA3aTeNbCTBA MATEMATUYECKUX YTBEPXKIACHUM (MIpsAMbIe U OT MPOTHUBHOTO), BBICTPANBATh apryMEHTAIIHIO,
MIPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BHIBOJIBI;

BBIOMpATH coco0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHUs, BRIOUPATh Hanbosee MOIXO SN ¢ YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHEB).



Ba3oBble uccienoBareibcKue 1elCTBUS:

MCIIOJBb30BaTh BOMIPOCHI KaK HCCIEA0BATENLCKUI HMHCTPYMEHT MO3HAaHHUA, (OPMYIMPOBATH BOMPOCHI, (DUKCHUpPYIOIIKHE MPOTHBOPEUHE,
npo0seMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIHHO CTNITAHMPOBAHHBINA HKCTIEPUMEHT, UCCIIEIOBAaHHE MO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa,
SIBIICHHSI, TIPOIIECCA, BBISIBICHUIO 3aBUCMOCTEH MKy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSTENIEHO (OPMYIIMPOBAaTh OOOOIICHNS M BBIBOJABI MO pe3yJabTaTaM IPOBEAEHHOTO HAOMIONEHHsS, WCCIEIOBAHUSA, OICHUBATH
JOCTOBEPHOCTH MOJTyYEHHBIX PE3YJIbTaTOB, BBIBOIOB M 0000IICHNH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIABUTATH MTPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmanmueii:

BBISBIIATH 1e(OUITUTH HH(DOpPMAIWH, JaHHBIX, HEOOXOTUMBIX Ui OTBETA HA BOIIPOC U IS PEIICHUS 3a1a4u;

BBIOMpaTh WHPOPMANWIO W3 MCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIH3UPOBATh, CUCTEMATH3UPOBATH W WHTEPIPETHPOBATH WHPOPMALIUIO
Pa3MYHBIX BUIOB U GOPM NPEICTABICHUS;

CTPYKTYpUPOBATh MH(POPMAITHIO, TPEJICTABIIATE €€ B Pa3TMUHBIX (popMax, WILTIOCTPUPOBATH TpapUUIECKH;

OIICHUBATh HAAEKHOCTH HH(DOPMAIHH TIO CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIMPOBATH CYKJCHHSI B COOTBETCTBUM C YCIOBHUSAMH U LEJISAMHU OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIpaXaTh CBOIO
TOYKY 3p€HHS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAy PELICHUS 3aa4i, KOMMEHTHPOBATh ITOJIyY€HHBIM PE3yIIbTaT;

B X0J€ OOCyXIEeHHs 3aJaBaTh BOIPOCHl IO CYILECTBY OOCYKIAa€MOH TEMBbI, NMPOOJEMBbI, pPEIIaeMOi 3ajJaud, BBICKA3bIBAaTh MW[EH,
HAalleJICHHbIE HA IMOMCK PEIICHUs, CONOCTAaBIIATh CBOM CYXKIEHUS C CYKICHHSIMM IPYTMX YYaCTHMKOB JUaJIora, OOHApYyXMBATh pasjindyue U
CXOJICTBO MO3UILMH, B KOPPEKTHOU opme (GopMyaupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

IIPEJCTABIATh Pe3ybTAThl PEIIEHUS 3a1a4M, SKCIEPUMEHTA, UCCIEeI0BaHUs, IPOEKTa, CAMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUICHUS C
yu€TOM 3aJjau MPe3eHTALUU 1 0COOEHHOCTEH ay TMTOPHH.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranusamus:

COCTaBIISATh IUIAH, AITOPUTM pEUICHHs 3a/Ja4yd, BBIOMPATH CHOCOO pelieHus ¢ y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHUPOBATh BApUAHTHI PELICHUN ¢ yUETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHbII MHTE/JIEKT:

BIIa/IETh HaBBIKAMH MMO3HABATENBHON pedieKCHH KaKk OCO3HAHUS COBEPIIAEMBIX JACUCTBUN M MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB,
BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U pe3y/IbTaTa PEIICHHs] MaTEMaTHYECKON 3a/1auH;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MpPHU PEHICHUHU 33Ja4H, BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OLTUOOK, BBISIBICHHBIX TPYAHOCTENH;



OLCHUBATL COOTBCTCTBHUC PC3YyjibTaTa LCIM MW YCIOBHAM, O6’b$ICH$ITb MNPUYUHBL JOCTHIKCHHUA WM HCIOCTUIKCHUA PC3YJIbTATOB
JEATeIbHOCTH, HAXOIUTh OIINOKY, TaBaTh OL[CHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbLHOCTD:

MOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYabHOW pabOTHI MpHU pEHICHWH Y4YEeOHBIX 3a/1ad, MPUHUMATh LIEJb
COBMECTHOH JICATEIILHOCTH, IJIAHUPOBATh OPTraHU3aLMI0 COBMECTHON PabOThI, pacIpeesiTh BUBI PadOT, TOTOBAPUBATHCS, 0OCYKIATh MPOLIECC
Y pe3ysbTat paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B I'PYIIOBBIX (hopMmax paboThl (0OCYXKICHHUSA, OOMEH MHEHHUM, «MO3IOBBIC INTYPMBI» M HHBIC), BBINOJHATH CBOIO YacCTh
pa6OTI)I U KOOPAWHHPOBATH CBOU HeﬁCTBHﬂ C JAPYruMHU UYICHAMM KOMAH]/bl, OLICHHWBATL Ka4Y€CTBO CBOCIO BKJA/Jda B O6HII/II71 MMPOAYKT II10
KpUTEpUIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUS.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca oOydaromuicss HAyIUTCS:
CBO6OHHO OoneprupoBaTh OCHOBHBIMHU IMOHATHAMU CTCPCOMCTPUH IPHU PECIICHUHU 3a7Ja4 U TPOBCACHUN MaTEMAaTHYCCKUX paCCY)KJIeHHﬁ;

IMPUMEHATb AKCUOMBI CTEPCOMETPUHN U CICACTBHUA U3 HUX IIPU PECIICHUU I'COMCTPUICCKUX 3aJ1a4;

KJIaCCU(UIIMPOBATh B3aUMHOE pPACMOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEM B MPOCTPAHCTBE, MPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE;

CBOOOJHO OMEpPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C yIJIaMH B MPOCTPAHCTBE: MEXAY HPSIMBIMU B IPOCTPAHCTBE, MEXIY MPAMON U
MJI0CKOCTBIO;

CBOOOHO ONEPUPOBATH MOHATHUAMH, CBA3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJHO Pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (IIpH3Ma, MUpaMUAa, IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo);
KJIaCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS KJIacCU(PUKAIIH;

CBOOOJHO OTEpUPOBATH MOHATUAMU, CBA3aHHBIMH C CEYE€HHEM MHOTOTPAHHHUKOB INIOCKOCTHIO;

BBIIIOJIHATD IapaJUICIIbHOC, HCHTPAJIBbHOC N OPTOIrOHAJIbHOC ITPOCKTHPOBAHUC (1)I/Il"yp Ha IJIOCKOCTb, BBIIIOJIHATH I/I306pa)KCHI/IH (1)I/Il"yp Ha
IIJIOCKOCTH,

CTPOUTH CEYCHHS MHOTOTPAaHHHMKOB Pa3JIMYHBIMH METOJAMH, BBINOJHSITH (BBIHOCHBIC) IUIOCKHE YEPTE)KM M3 PUCYHKOB IPOCTBIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IIJIOIIaaN HOBerHOCTeﬁ MHOT'OI'PAaHHHUKOB (an3Ma, HI/IpaMI/I,I[a), TCOMETPUUCCKUX TCJI C IPUMCHCHUECM CI)OpMy.]'I;

CBOOOJIHO OIEPUPOBATH MOHATUSMHU: CUMMETPHUS B HPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTh CHUMMETPUH, LEHTP, OCb U IUIOCKOCTb
CUMMETPHUHU (UTYPHI;

CBO6OI[HO ONCpUpOBaTh NOHATUAMU, COOTBCTCTBYIOIIIUMHU BEKTOPAM U KOOPpAUHATAM B ITPOCTPAHCTBE;



BBITIOJIHATD HCfICTBPISI HaJa BEKTOpaMu;

pliiaTth 3aga4d Ha JO0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUU H HaXO0XACHHUEC T'COMCTPHUYCCKUX BCIWYWH, MPHUMCHASA HU3BCCTHBLIC
MCTOAbI IPpXU PCIICHHUU MATCMATHUYCCKUX 3a1a4 IMMOBLIIICHHOTO U BBICOKOT'O YPOBHSA CIIOKHOCTH,

IIPUMEHATH IPOCTEHUIINE MPOTPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPH PEUICHUH CTEPEOMETPUYECKHUX
3az1ad4;

M3BIIEKATh, TPEOOPA30BHIBATh U MHTEPIPETHPOBATH HH(POPMAIHIO O TIPOCTPAHCTBEHHBIX T€OMETPHUECKIX (UTypax, MPEACTABICHHYIO Ha
YepTe)kKax U PUCYHKAX;

MIPUMEHATH TOJIyY€HHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHAJIU3UPOBATH PEAbHBIC CUTYAllUH, TPUMEHSATh N3YYCHHBIC TIOHITHS B
MpoIiecce IMOMCKAa PEeHIeHUsT MaTeMaTH4YeCKHd CHOPMYITHUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh peajbHbIE CHUTyallMd Ha SI3BIKE T€OMETPHH,
HCCe0BaTh TOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM I€OMETPUUECKHX MOHATUN U TEOPEM, arrapara ajareOphl, pemarh MPakTHYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPUUYECKUX BEJIIMUNH;

HUMETh NIPCACTABIICHUS 00 OCHOBHEIX dTaIax PasBUTUA TCOMETPUUN KaK COCTaBHOM YacTH @sz(aMeHTa PasBUTHA TEXHOJIOTHH.

K xonmy 11 kjiacca oOyJaronuiicss HayIuTCs:
CBOOOJIHO OIEpPUPOBATh TOHITHSIMHU, CBSI3aHHBIMU C IUIMHAPUYECKOH, KOHUYECKOWM M CepuyuecKoi TMOBEPXHOCTIMH, OOBICHSTH
CIOCOOBI OJTY4YEeHHUS;

OTIEPUPOBATH TIOHATHIMH, CBSI3aHHBIMH C TeJIAMH BPAICHH: IWIHHAPOM, KOHYCOM, chepoid 1 mapom;
pacrmo3HaBaTh Teya BpamieHus (IWINHAP, KOHYC, cdepa U map) U 0OBICHATh CIIOCOOBI MOTYYEHUS TEJ BPAIICHHUS;
KJIaccu(UIMPOBATh B3AUMHOE PACIIONIOKEHHE CPEePhI U TUIOCKOCTH;

BBIYHCIISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M Te€J BpallleHHus, 00bEMBI U IUIOIIATU MOBEPXHOCTEH MHOTOIPAHHUKOB U Tel
BpAIICHUS, TEOMETPUUYECKUX TN C IPUMEHEHUEM GOpMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOMHALIMSMHU TEJ BpalleHHUs] © MHOTOIPaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B
cdepy 1 onucaHHbIN 0K0JI0 chepsl, chepa, BMcaHHas B MHOTOTPAHHUK UJTU TEJIO BPAIlICHHUS,

BBIYUCJISITE COOTHOIICHUA MCKAY TUIOIAAAMU HOBerHOCTCfI 1 00bEMaMu HO,I[O6HBIX TCII,

H306pa)I(aTb N3y4acMbIC d)I/IprBI, BBIIIOJIHATD (BLIHOCHBIC) IJIOCKHE YCPTECIKU U3 PHUCYHKOB HPOCTHIX 00BEMHBIX (1)I/Il"ypl BUJ] CBEPXY,
C6OKy, CHU3Y, CTPOUTDb CCUYCHUS TCII BPAILLICHU,

U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPa30BbIBaTh MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUT'YPax, IPEJICTABICHHYIO Ha
YyepTekax U pUCyHKax;

CBO6OI[HO ONEpUPOBATH NOHATUEM BCKTOP B IIPOCTPAHCTBC,
BBIIIOJIHATL OIICpallki HAl BEKTOpAMU;

3a1aBaThb MJIIOCKOCTb YPABHCHUCM B Z[eKapTOBOﬁ CUCTCMC KOOPANHAT,



peiuiatb recOMCTPUYCCKUE 3aJjadud Ha BBIYMCICHHC YIJTIOB MCXKAY IPAMBIMU WU ITIJIOCKOCTSAMH, BBIYUCIICHUC paCCTOSIHI/Iﬁ OT TOYKHU 1O
IIJIOCKOCTH, B LICJIOM, HA TPUMCHCHUC BECKTOPHO-KOOPANHATHOI'O MCTOAA IMTPHU PCIICHUU

CBO60,Z[HO ONCpUPOBATH NOHATUAMMU, CBA3AHHBIMHA C IBUKCHUCM B IIPOCTPAHCTBE, 3HATD CBOMCTBA HBH)KCHHﬁ;

BBIIIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB M TEJl BPALLEHUS IMpU MapaieIbHOM IE€peHOCe, LEHTPAIbHON CHUMMETPUHU, 3€pKaJIbHOU
CUMMETPUH, IIPY IOBOPOTE BOKPYT NMPSAMOIL, TpeoOpa3oBaHus 101005,

CTPOUTH CEUEHHS MHOTOTPAaHHUKOB U TEJ BPAILCHUS: CEUCHMs IJIMHJIpa (MapauieIbHO M NEPHEHIUKYISIPHO OCH), CEUCHHUS KOHYCa
(mapasnenbHble OCHOBAHUIO U MPOXOAIINE YepPe3 BEPIINHY), CEUCHUS 11apa;

WCIIOJIb30BaTh METOJIbI TOCTPOEHHUS CEUCHHMM: METOJ CJIEIOB, METOJ BHYTPEHHETO IMPOEKTUPOBAHUSA, METOJl IepeHoca CeKyllei
TIJIOCKOCTH;

JAOKa3bIBATb T'COMCTPUUCCKUEC YTBCPIKACHU,

MPUMEHATh TeoOMeTpruYecKue (DakThl JJIs PEIICHUs CTEPEOMETPUUECKUX 3ajad, MPEAIoararolliuX HECKOJIbKO IIAaroB pEIIeHUs, €CIH
yCIIOBUS IPUMEHEHHUS 3aJIaHbl B SIBHOM M HEABHOU (opMme;

pelaTh 3aJa4r Ha 10Ka3aTCJIbCTBO MATEMATUICCKUX OTHOIICHUN U HAaXO0XKJICHUC T'€COMCTPHUICCKUX BCIIMYNH;
IMPUMCHATH IPOTrPpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAIWMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMECTPUYCCKUX 3aJ1ay;

MIPUMEHSTH MMOJTYyYEHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, aHATU3UPOBATH U OIICHUBATh PEAIbHBIEC CUTYaIllUH, IPUMEHSTh U3y4eHHBIE
TOHSATHS, TEOPEMBbI, CBOWCTBA B MPOIECCE TOWCKA PEIICHUS MaTeMaTH4ecKd CHOPMYIUPOBAHHOW MPOOJIEMBI, MOICIUPOBATH PEaTbHBIC
CUTYyallMM Ha $SI3BIKE T€OMETPHH, HCCIIENOBATh MOCTPOCHHBIE MOJIETH C HCIIOJIB30BAHMEM TI'€OMETPUUYECKUX TMOHATHM M TEOpEeM, ammapara
anreOpsl, penaTh MPAKTHYECKUE 3a]1a4H, CBI3aHHBIC C HAXO0XKJICHUEM T€OMETPUUECKUX BEJTUUNH;

MMETh MPE/ICTaBICHUs 00 OCHOBHBIX ATANax pa3BUTHs F'€OMETPUU KaK COCTABHOM 4acTu (GyHIaMEHTa Pa3BUTHS TEXHOJIOTUM.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC

Ne HanmeHnoBaHue pa3aenoB u TeM KosmdecTBo wacoB DnexTpoHHbIE (LUPPOBHIE)

n/n POTrPaMMBbl Bcero Konrponbubie [IpakTrueckue | 0Opa3oBaTEIbHBIE PECYPCHI

paboTHI paboTHI

1 BBenenue B ctepeomeTpuio 23 1 https://resh.edu.ru/

2 B3anmHoe pacnonoxenne npambIX B 6 1 https://resh.edu.ru/subject/12/
npocTpaHcTee

3 [TapannenbHOCTh NPSMBIX U 8 https://resh.edu.ru/subject/12/
TUIOCKOCTEH B MMPOCTPAHCTBE

4 [leprieHAUKYIAPHOCTD NMPSIMBIX U 25 https://resh.edu.ru/subject/12/
TUIOCKOCTEH B MMPOCTPAHCTBE



https://resh.edu.ru/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/

5 YTIIbI B paccTOSHUS 16 1 https://resh.edu.ru/subject/12/

6 MHororpaHHuKu 7 1 https://resh.edu.ru/subject/12/

7 BekTopsl B mpocTpaHcTBe 12 https://resh.edu.ru/subject/12/

8 [ToBTOpEHUE, 0000IICHUE 5 2 https://resh.edu.ru/subject/12/
CHCTEMaTH3allMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME

11 KJIIACC

Ne HanmenoBanue pa3nenos u tem KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbIE)

n/m IPOTrpaMMBbI Bceero KonTponbabie IIpakTnueckue 00pa3zoBaTeNbHBIE PECYPCHI

paboThI paboThI

1 AHanuTHYECKas TeOMETPHUs 15 1 https://resh.edu.ru/subject/17/11/

2 [ToBTOpEHUE, 0000IICHNE 15 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTH3alMs 3HAHHI

3 O0BEM MHOTOTPaHHUKA 17 1 https://resh.edu.ru/subject/17/11/

4 Tena BpaieHus 24 1 https://resh.edu.ru/subject/17/11/

5 [Tnormamy MoBEPXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/11/
KPYIJIBIX TEI

6 JIBIOKEHHS 5 1 https://resh.edu.ru/subject/17/11/

7 [ToBTOpEHue, 0000IICHNE U 17 2 https://resh.edu.ru/subject/17/11/
cucremMarusanus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102 8 0

ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

Caiimot 012 yuawguxca:

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/

3. ege.fipi.ru
4. http://www.matematika-na.ru

5.0umuknonenus g nerei http://the800.info/yentsiklopediya-dlya-detey-matematika



https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/12/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
http://www.fipi.ru/

6.2H1mKIoNe MM Mo Maremaruke http://www.krugosvet.ru/enc/nauka i_tehnike/ MATEMATIKA.html
7.CripaBOYHHK 10 MaTeMaTHKE JJIs IKOJbHUKOB http://www.resolventa.ru/demo/demomath.htm
8.Marematuka on-jaiin http://uchit.rastu.ru

9. Poccuiickast anexkrponHas mkosia https://resh.edu.ru/subject/17/11/

Caitmut 012 yuumeneii:
1) [Mencoser, maremaruka http://pedsovet.su/load/135
2) Yuurenbckuit mopran. Maremaruka http://www.uchportal.ru/load/28

3) YPpoxu 151 yUuTeNs MaTeMaTHKH, ainreOpsl, reomerpun http://www.uroki.net/docmat.htm

4) S uay Ha ypOK MaTeMaTHKH (MEeToqruecKue pa3padboTku). — Pexxum poctyna: www. festival. 1september.ru

5) Enunas xosuteknus oOpa3oBaTelbHBIX pecypcoB. — Pexum mocrtyma: http://school-collection.edu.ru/

6) denepanbHbIi EHTP HHOOPMAITHOHHO — 00pa30BaTEbHBIX pecypcoB. — Pesxkum moctyma: http:/fcior.edu.ru/

Humepnem-pecypcot
1. www.edu - "Poccuiickoe oopasoBanue" denepaabHbIi MOPTAL.
2. www.school.edu - "Poccwuiickuii 061eo0pa3oBaTenbHbINA TOpPTAT".
3. www.school-collection.edu.ru/ Equnas kosuiekius nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB U JIp.
4. www.alleng.ru.
5. MunuctepcTBo obpazoBanus Pd: http://www.ed.gov.ru/ ; http://www.edu.ru
6. Tectuposanue online: 5 — 11 kmaccer: http://www.kokch.kts.ru/cdo
7. Cets TBOpueckux yumreneit: http://itn.ru/communities.aspx?cat_no=4510&tmpl=com,
8. HoBele Texnomoruu B o0pazoBanun: http://edu.secna.ru/main
9. [TyreBoauTens «B Mupe Hayku» [1s MKOIHUKOB: http://www.uic.ssu.samara.ru
10. Merasuuukioneaus Kupuia u Medoaus: http://mega.km.ru
11. Caitrel «Quiuksoneauii»: http://www.rubricon.ru/; http://www.encyclopedia.ru Caiit s caMooOpa3oBaHKs U OH-JIaliH TECTHPOBAHUS:
http://uztest.ru/


http://uchit.rastu.ru/
https://resh.edu.ru/subject/17/11/
http://www.festival.1september.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

