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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M IPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUU I€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX JIJISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNEe NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaH/IapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKH IpHU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE IMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX MW  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 «kmaccax sBistorcsi: «lIpsMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueii
POrpPaMMBbI, pacHpeleIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYCCKUX TPEACTABICHUI O0yYarOIINXCS, PACIIUPSISA U yriayOsss
e€, o0pa3ysi NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusydyenue yuebHOro kypca «l'eomeTpusi» Ha yriayOJE€HHOM YpOBHE K
0a3ucHOMy y4eOHOMY IUIaHy J00aBiieH 1 Yac U3 HIKOJIBHOTO KOMIOHEHTa B 10
kiacce — 136 gacoB (3 vaca +1 yac B Henenmo), B 11 kimacce — 136 gacos (3 gaca +
1 4yac B Hexeno).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Todka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEpEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
IapajulesIbHble M CKpelMBaroImmecs npsMmble. [Ipu3Hakum cxpempyBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUHU. YTl C COHANPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TeTpajap, MNapajulelenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMst  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPIEHIUKYIAPaX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: N-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsMOYTOJbHBIA — IMapajuleNieNUIe] W  €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHeil
IIPaBUIbHOW mnHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW MOBEPXHOCTH U IIOJTHOM TOBEPXHOCTH MPSIMOM TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPpaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
NnapajuieJenunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE MW MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssiTME KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsiMoyrosibHas  cucrema  KOOpJIHMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEINCHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymomiue moBepxHocTed. Tenma BpaleHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3ammnHoe pacroioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IulockocTu. Pa3BépTka mumHapa u konyca. Cummerpus cdepsl u
mrapa.

O0béM. OcHoOBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
OpSAMOYTOJBHOTO Mapajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuAbl U KoHyca. O0BEM IIapa M IapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IWIMHAP, OINKCaHHAas OKoJO ImiuHApa. llepeceuenuwe cdepbl W mapa ¢
iockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHCAHHOTO OKOJO c¢epbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapalulelibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cucTtemMa KoopAuHaT B rpocTtpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LIEHTpaJbHAsl CUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHM M JEATEIIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONM U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS LMBWIN3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOIUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMIMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh Ie(UIUTH MHGOPMAIMU, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUMA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM WH(OPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mTpU pemieHuH Y4YeOHBIX 3a7a4, MNPUHUMATh I€dh COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb U IIJIOCKOCTh CHUMMETPHH
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE TC€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CPOpMYyIMpPOBAHHON
npoOemMbl, MOJAEIUPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIUUHH;

e HMETh MPEJCTaBIECHUS 00 OCHOBHBIX 3Tamax Pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM — NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus MOI00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEHIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATH IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE Cesa3b padoueii
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) NMPOrpamMmsI ¢
Kourpoabnbie IIpakTnueckue N
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIe  NPOrpaMMON
padoThI padoTsbI
pecypcsl BOCIUTAHUS
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/ Cosnmanue
B3aumHoe pacnonoxenne ONaronpusITHBIX
2 P 14 1 https://resh.edu.ru/ .
MPSAMBIX B POCTPAHCTBE YCI0BHH IIA
ITapannenbHOCTE OPSIMBIX U Pa3BUTHS
3 i . P 14 https://resh.edu.ru/ COLMATBHO
TUIOCKOCTEH B MPOCTPAHCTBE
[leprieHAUKYIAPHOCTD MPSAMBIX U SHATHMBIX
4 pricHi Uy P P 25 1 https://resh.edu.ru/ OTHOILIEHUHI
IJIOCKOCTEH B MPOCTPAHCTBE
httos://resh.edu.ru/ IIKOJIbHUKOB U
VYTIBl U pacCTOSIHUA 30 ttps://resh.edu.ru Hpesxne Boero
MHororpaHHuKH 7 1 https://resh.edu.ru/ I{eHHOCTHBIX
BexTopbl B mpocTpaHCTBE 16 https://resh.edu.ru/ OTHOIICHUIL: - K
IToBTOpenue, 0000IICHNE U 3HAHUSM KaK
8 P o . 7 2 https://resh.edu.ru/
cucreMaru3anus 3HaHUun HHTCJUICKTYAJIbHOMY
pecypcy,
o0ecrieunBarmIIeMy
Oynmyliiee 4enoBeKa,
OBIIEE KOJIMYECTBO YACOB I10
136 7 0 KaK pe3ynbTary
[IPOIPAMME KpPOMOTIUBOTO, HO
YBJICKATCIIbHOT O
y4e0HOT0 Tpy/a.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

Kosun4yecTBo 4acos JIeKTPOHHbBIE CBa3b padoueid
HaumeHoBaHue pa3iesioB U TeM (undposBbie) MPOrpamMmsbI ¢
Ne i/ Kontpoasnsl  IIpakTnHuec .
NPOrpaMmbl Bcero o0pa3oBaTe/bH nporpamMmoit
e padoThbI KHe padoThl
ble pecypchl BOCIIUTAHUS
1 AHanmTH4YecKasi TeOMETPHS 20 1 https://resh.edu.ru/ = Co3nanue
IToBTOpEenue, 0600IIIEHNE U OaronpusITHHIX
2 P H N 20 1 https://resh.edu.ru/ N
cucreMaru3anus 3HaHUu YCJI0BUU JIA
3 O6BEM MHOTOrpaHHUKA 24 https://resh.edu.ru/ =~ Pa3BHTHA
COIIMAIBHO
4 Tena BpameHus 30 https://resh.edu.ru/ H
H 6 . 3HAYUMBbIX
Jjomaayv MOBEPXHOCTHU U OOBEMBI o
5) Hal P 15 1 https://resh.edu.ru/ = OTHOIICHHHU
KPYTJIBIX TEI
HIKOJIbHUKOB U
6 JIBHKeHUS 5 1 https://resh.edu.ru/ NPEKIE BCEro
IToBTOpEenue, 0600IIIEHNE U
7 P 0 . 22 2 https://resh.edu.ru/ HeHHOCTHBiX
CUCTEeMAaTH3aIHsI 3HAHUHA OTHONICHUH: - K
3HAHUSIM KaK
HWHTCJUICKTYAaJIbH
oMY pecypcy,
obecrnevnBaroIe
My Oymyiiee
OBIIEE KOJIMYECTBO YACOB I10 Y Oy
136 8 0 YyeJoBeKa, KaK
[MPOTPAMME
pe3ynbTary
KpOTOTJIUBOTO,
HO
YBJICKATCIIBHOT'O

yueOHOro Tpy/a.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBWIIa N300pKCHHS HA
PUCYHKC IIJIOCKOCTH, MAPpAJUICIIbHBIX NPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

https://resh.edu.ru/

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

https://resh.edu.ru/

[ToHsATHS: TIEepeceKaroecs MIOCKOCTH,
MIePeCceKaIOINecs IpsiMasi v IIOCKOCTB;
MOJTYTTPOCTPAHCTBO

https://resh.edu.ru/

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIePeCceKaIOINecs MpsiMasi | IIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHE POCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYILECTBYIOIUX O0BEKTOB

https://resh.edu.ru/

MHororpaHHUKH, ©300paKeHHE TPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

https://resh.edu.ru/
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CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH

https://resh.edu.ru/

10

N3o0pakeHue ceueHnit mupaMuibl, Kyda u

MIPU3MBI, KOTOpBIE TPOXOIAT Uuepe3 ux péodpa.

N300paxeHue nepecevyeHus MoTyueHHbIX
IJIOCKOCTEM. PackpalmBanie mOCTPOCHHBIX
CeueHUi pa3HbIMU [[BETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u

MIPU3MBI, KOTOpBIE MTPOXOIAT uepe3 ux péodpa.

N3006paxeHune nepecevyeHus MoaTyueHHbIX
IJIOCKOCTEM. PackpammmBanie mOCTPOCHHBIX
CeueHUM pa3HbIMU I[BETAMU

https://resh.edu.ru/

12

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u

MIPU3MBI, KOTOpBIE MTPOXOIAT uepe3 ux péodpa.

N300paxeHue nepecevyeHus MoyueHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOCHHBIX
CEUCHUI Pa3sHbBIMH IBETAMU

13

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u

MIPU3MBI, KOTOpBIE TPOXOIAT Uuepe3 ux péodpa.

N3006paxeHune nepecevyeHus MoaTyueHHbIX
IJIOCKOCTEM. PackpammmBanie mOCTPOCHHBIX
CEUCHUI Pa3HbBIMH IBETAMU

14

Merton cnenoB 1uisi HOCTPOCHUS CEUYECHUI

https://resh.edu.ru/
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15

Meroa cneqoB AJisi MOCTPOSHUS CEUYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

https://resh.edu.ru/

16

Mertopa cienoB /it HOCTPOCHUS CEUEHUIA.
CBolicTBa niepece4eHU NpsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

https://resh.edu.ru/

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTenceI‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

https://resh.edu.ru/

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUEeHHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

https://resh.edu.ru/
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KonTpomnpHas padora "AKCHOMBI

23
crepeomerpun. Ceuenus"

24 B3anMHOe pacnonoxeHue npsmbIX B https://resh.edu.r/
npocTpancTBe. CKpelMBaIOLIUECs MPSMBIE.

25 [Tpu3HaKy CKpenMBarOMIMXCS MPSIMBIX.

26 [TapannenpHble MpsIMbIE B TPOCTPAHCTBE
Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN

27 JAHHOM MPSMOMU, MTPOXOAIIEH Yepe3 TOUKY https://resh.edu.ru/
MIPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
IIPSIMOM.

28 JlemMa o nepecedeHnH napaiebHbIX httos://resh.edu.ru/
HPSIMBIX INIOCKOCTBIO

29 [TapamtensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuIeIbHBIX MPSIMBIX.

30 TeopeMa 0 CKpEUIBAIOIIUXCS TPSIMBIX

31 HapuannenLHoe npoektupoBaHue. OCHOBHBIE https://resh.edu.ru/
CBOICTBA NapauIEIbHOTO IPOEKTUPOBAHMSL.

39 N300pakenue pa3sHbIx Guryp B
NapajuIeIbHOMN IIPOEKIIUU

33 [lenTpanpHas MPOEKITHA. https://resh.edu.ru/

34 VYron ¢ coHanpaBJIEHHBIMA CTOPOHAMH. YTOJ https://resh.edu.ru/
MEXy IPSIMBIMU
3aza4yu Ha JOKa3aTeIbCTBO M HCCIIEN0BaHUE,

35 CBSI3aHHBIE C PACIIOI0KECHHUEM IIPSIMBIX B https://resh.edu.ru/
IIPOCTPAHCTBE

36 3agaun Ha OKA3aTeabCTBO U UCCIIEOBAHME, httos://resh.edu.ru/

CBA3aHHLIC C pACIIOJIOKCHUEM IIPAMBIX B
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IIPOCTPAHCTBE

37

Kontponbnas padota «B3anmuoe
PacToIOKEHUE MPSMBIX B TPOCTPAHCTBE»

38

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeNbHOCTH MPSIMOU U TNIOCKOCTH.

https://resh.edu.ru/

39

CaolicTBa napamieabHOCTU IPSIMON U
TUTOCKOCTH

40

I'eomeTpuueckue 3ajaun Ha BEIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

41

I'eomeTpuueckue 3a/1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

42

ITocTpoeHne cedeHns, MPOXOJALIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJuIEIbHOTO APYTOM MIPSMOM.

https://resh.edu.ru/

43

[TocTpoenue ceueHus, MpOXOISIIETO Yepes3
JTaHHYIO MPSIMYIO Ha YepTexe U
MapajjIebHOrO IPyrou npsimoit. Pacuér
OTHOLUEHUH

44

[MapannenpHas MPOEKIHs, TIPUMEHEHUE JIJIS
MTOCTPOCHHUSI CEUCHU Ky0a u
napauiesienurnesa

https://resh.edu.ru/

45

CaolicTBa napamienenunena 1 Npu3Mbl

46

[TapannensHble mockocTH. [Ipu3Haku

https://resh.edu.ru/
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napajiyicJIbHOCTH IBYX IUIOCKOCTE

47

Teopema o mapaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepe3 TOUKY, He IPUHAAICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

48

CaolicTBa napajuiebHBIX IJIOCKOCTEM: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS TIPU
MEPECCUCHUH IBYX MapaJlIeIbHbIX
IJIOCKOCTEMN TPEThEU

https://resh.edu.ru/

49

CgolicTBa napajuieNbHBIX IJIOCKOCTEH: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS TIPU
MIEPECEUECHUH IBYX NapaJlIeIbHbIX
IJIOCKOCTEMN TPEThEU

50

CBoiicTBa MapajIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IJIOCKOCTSIMU; O TepeceueHu  MpsMOil ¢
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

https://resh.edu.ru/

51

CBoiicTBa MapajIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEXy MapajieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

52

[ToBTopenue: Teopema [Tudaropa va
MJI0CKOCTH

https://resh.edu.ru/

53

IToBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

https://resh.edu.ru/

54

CgoiicTBa Ky0a U MPSIMOYTOJTBHOTO

https://resh.edu.ru/
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napajijiejacnuicaa

Brruncnenue MH OTpe3KOB B KyOe 1

95 https://resh.edu.ru/
MPSIMOYTOJILHOM TapasuieNenuIe/e
[TeprieHAMKYASAPHOCTD MPSIMOI U TIJIOCKOCTH.

56 [Tpu3Hak neprneHANKYIIPHOCTH IPSIMOU U https://resh.edu.ru/
IIJIOCKOCTH
IlepneHUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

57 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMOU
IIJIOCKOCTH
Teopema 0 CyIlIeCTBOBAHUHU U

58 €UHCTBEHHOCTH MPSIMOM, IPOXOAALLEH https://resh.edu.ru/
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

59 [InockoCcTH U NepeHIUKYISPHBIE UM
MPsIMbIE B MHOTOTPAHHHUKAX

60 [InockocTH U neprneHIuKyIsIpHbIE UM https://resh.edu.ru/
MPsIMBIE B MHOTOI'PAaHHUKAX

61 Ilepnennukynsp u HaknoHHas. [loctpoenue https://resh.edu.ru/
MEePIEHIUKYISIPA U3 TOUYKH Ha MPSIMYIO

62 IIepnennukynsap u HaknoHHas. [loctpoenue
MEePIEHIUKYISIpA U3 TOUYKHU Ha MPIMYIO

63 Teopema o Tpéx nepneHAUKYIspax (mpsmas https://resh.edu.ru/
u oOpaTtHas)

64 Teopema o Tpéx nepneHaUKyIspax (mpsmas
u oOpaTHast)

65 Yroa Mexay CKpeurBarOIUMHUCS TPSIMBIMU https://resh.edu.ru/

66 [Touck neprieHIMKyYISAPHBIX MPSAMBIX €

MTOMOMUIBIO MEPIIEHIUKYISAPHBIX TIOCKOCTEH
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67

OpToroHanbHOE IPOEKTUPOBAHUE

https://resh.edu.ru/

68

[TocTpoenue ceuenunii kyoa, MpU3MBI,
[IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU

https://resh.edu.ru/

69

[TocTpoenue ceuenunii kyoa, MpU3MBI,
MPaBWJIbHON MHPaMUIbI C TTOMOILBIO
OPTOTOHAJIBLHON MPOEKIIUU

70

CumMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIHHO
IocKocTH. [1nockocT cummeTpuii B
MHOTOTpaHHUKAX

https://resh.edu.ru/

71

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CJIECTBUE CUMMETPUU

https://resh.edu.ru/

72

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JIO IIIOCKOCTH

73

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOYKH JI0 MIIOCKOCTH

https://resh.edu.ru/

74

CriocoObl OIYCTUTD MEPIICHAUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKH 110 MapAIICIIbHON
IpsIMOI

https://resh.edu.ru/

75

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

https://resh.edu.ru/

76

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npocTtpaHcTae"

77

IToBTOpEHME: Yroa MexXay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

https://resh.edu.ru/
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IToBTOpEHME: Yroy MeXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B

8 IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB
IToBTOpEHME: Yyroy MexLy

79 CKPEIIHUBAIOIIUMUCS IPSIMBIMU B https://resh.edu.ru/
IIPOCTPAHCTBE
IToBTOpEHME: Yyroy MexIy

80 CKPEUIMBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE

81 I'eomeTpruueckne METObI BBIYUCICHUS YIJIa https://resh.edu.ru/
MEXy NPSAMBIMH B MHOI'OTPAaHHHKAX

82 I'eomeTpryeckne METObI BBIYUCICHUS YIJIa
MEXy NPSAMBIMH B MHOI'OTPaHHHKAX

83 JIByrpaHHBIH yToOJI.

84 CBOMCTBO JTMHEMHBIX YIJIOB IByTPAHHOTO
yriaa

85 [lepnieHIUKYNsSIpHBIE MIIOCKOCTH. CBOﬁCT}ja https://resh.edu.ru/
B3alMHO NEPIEHIUKYIJISPHBIX TUIOCKOCTEN

86 IlepnenaukynspHele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN

87 [Tpu3Hak nepneHANKYISIPHOCTH TIIIOCKOCTEH. https://resh.edu.ru/
Teopema o ipsiMOii TepeceyeHus AByX

88 IUIOCKOCTEH MepIeHUKYIISPHBIX TPeThel
IJIOCKOCTH
[IpssMOyTONBHBIN MapajuIeNenuIe; Kyo;

89 M3MEpPEHUsl, CBOMCTBA IPSIMOYTOJIILHOTO https://resh.edu.ru/

napajijiejacnuicaa
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90

[IpsMoyronbHBII Mapajuenenunesn; Kyo;
U3MEpPEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesienuneaa

91

Teopema 0 aAuaroHanu NpsIMOYIrOJIBLHOIO
napajuleNIenUIea U CIEICTBUE U3 HEE

https://resh.edu.ru/

92

Teopema o aAuaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/1a U CIeICTBUE U3 Hee

93

CrepeoMeTpuuecKre U NpUKIIAIHbIC 3aJa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOIOKEHUEM
MPSIMBIX U IJIOCKOCTH

https://resh.edu.ru/

04

CrepeomeTprueckie U NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSAMBIX U INIOCKOCTH

95

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

https://resh.edu.ru/

96

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napajuieNibHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOT'OTpaHHUKAX

97

[Tapa mapannenbHBIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

98

[Tapa mapannenbHBIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

99

PaccrosHue oT TOUKH A0 IIIIOCKOCTH,

https://resh.edu.ru/
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paccTostHUE OT MPSMOM J0 MIOCKOCTH

Paccrosane ot Toukn J0 IIIIOCKOCTH,

100 paccTostHUE OT MPSMOM A0 MIOCKOCTH
Brruuciienne paccTossHUI MEXTY

101 CKPETUBAIOIIUMHUCS TPSIMBIMH C TIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
Beluncrnenue paccTossHUN MEXKIY

102 CKPETUBAIOIIMUMHUCS TPSIMBIMH C TIOMOIIIO
MEPIEHIUKYISIPHON IIJIOCKOCTH

103 TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs https://resh.edu.ru/
TpPEXTPaHHBIX YTJIOB.

104 Teopema Hn(bar"opa, TEOpEMbI KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOTO yIJIa

105 DNeMeHTHI CPepUIECKO TeOMETPHH:
reoJIe3M4YeCcKue JIMHUU Ha 3eMJie

106 KonrtponbHast padota "Yrisl U paccTostHUS"

107 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro AJIEMEHTHI"

108 [Tupamupa. Bunsl nupamuy. [lpaBunbnas https://resh.edu.ru/
nvpamuaa

109 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI. https://resh.edu.ru/
IIpaBunbHas npusma

110 [Ipamoit napamienenunesn, TpSIMOYTOJIbHbBIN https://resh.edu.ru/
napajuiesenumnes], Kyo

111 BI:mme,Ie MHOTorpaHHuku. Teopema https://resh.edu.ru/
Diinepa

112 Brinmykibsie MHOTOrpanHuku. Teopema

Olinepa. [IpaBunpHbIE U NONYNIPaBUIIbHBIE
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MHOT'OrpaHHUKHA

113 KontponbHas padota "MHororpanHuku" 1
114 [ToHATHE BEeKTOpA Ha MJIOCKOCTHU U B 1 httos://resh.edu.ru/
MPOCTPAHCTBE
115 CyMMa BEKTOpOB 1 https://resh.edu.ru/
116 CyMMa BEKTOpOB 1
117 PasnocTs BekTOpOB 1 https://resh.edu.ru/
118 PaznocTs BekTOpOB 1
119 [IpaBuno mapasenenumnena 1 https://resh.edu.ru/
120 [TpaBumno mapasmienenurena 1
121 YMHOK€EHNE BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/
122 Paznoxenne BekTopa 1mo 6a3nc3v/ TpEX 1
BEKTOPOB, HE JISKAIINX B OJHOH IJIOCKOCTH
123 Pasnoxenne BekTopa 1mo 6a3nc3u/ TpEX 1
BEKTOPOB, HE JISKAIINX B OJHOHN IIOCKOCTH
124 CkansipHO€ IpOU3BEIEHUE 1
125 Brrauciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE
126 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1
127 [Ipocreitmme 3aga4u ¢ BEKTOpaMH 1
128 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1
129 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
130 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1
131 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
132 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1
133 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
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134 HToroBast KOHTpOJbHAs paboTa 1

135 HroroBast koHTpOIBHAS paboTa 1

136 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccel: 6a30BbIN U yriayoieHHbIN ypoBHU. ATaHacsiH JI.C.,

Byry3oB B.®., KagomiieB C.b. u apyrue, M.: [Ipocsemenue, 2023.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPUSL.
['eometpus, 10-11 knaccel: 6a30BbIN U yriayoseHHbIN ypoBHU. ATaHacsiH JI.C.,

Byry3oB B.®., KagomiieB C.b. u apyrue, M.: [Ipocsemenue, 2023.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/
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