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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM M3 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 LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEIU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aImapara mno pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHUE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpE MHOIOTPaHHUKHA M Teja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

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

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX NPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME TMPEACTABICHUS O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBaHMH MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B MPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, HCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo OI'OC COO TpeOoBaHHE «yMETh OIEPUPOBATH
MOHATUSMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUS B
10-11 kyaccax, OTHOCUTCSI KO BCEM COJIEP>KATENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUH  paclpeiensercs He TOJbKO 10
COJZIEp>KaTENIbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yJbTaTaM ocBoeHus DenepanbHON padoueit
IPOTPaMMBbI, pacHpeNeEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUNHAIBHBIM BOMPOCAM 00yYaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YYarOINUXCsl, PACIIUPSS M YTITyOIsis
e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

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

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIIO0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmeIx. [TapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOTO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHHUE 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 IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX 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.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U TPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Tnomanas OOKOBOM TOBEPXHOCTH MW TIOJTHOM MOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
NnapajuieJenunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE U  IPOTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHasgs  cucrtemMa  KOOpAMHAT B
npocTtpancTBe. KoopaumHatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumnHoe pacmoioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIockocTu. Pa3BépTka munmHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuabl U KoHyca. O0BEM IIapa M IIapoBOTO
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapaysienbHO M MEPHEHAUKYISIPHO OCH), CeYCHUs KOHyca (TmapajuiesibHbIe
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHHUS
CEUYECHHI: METOJ CJEeIOB, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METOJI MEepeHoca
CEKYILIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omepauuu Haj Bekropamu. BekrophHoe
yMHOKeHHE BeKTOpoB. (CBolcTBa BEKTOPHOro ymHOXeHus. IIpsimoyronbHas
cucTtemMa KoopAauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3aj1ay.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LIEHTpaJbHasl CUMMETpUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
UCIIOJIb30BaHUE H3THUX JOCTIKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3jJu4HbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PEryJsipHasi pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM JIEATENbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
pa3nuuHbiM  chepam  MpoecCHOHAIBHOM  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHHUIO U



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAHHUE BJIUSHUS
COLMATBHO-?)KOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXalIEel Cpeapl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MesATEeNIbHOCTU, JTarnoB €€
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

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

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpPATh HaubOoJee MNOAXONSIIMNA C  y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, 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
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

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

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3IUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

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

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHbIE 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 PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, 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 YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  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 NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ysbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJICHAMH KOMAaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA 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 MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

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 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

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

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
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 T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 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 WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOZHO OINEPUPOBATH MOHATUSMHU, CBSI3AaHHBIMH C LWJIHMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUs: [WJINHAPOM,
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;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpallleHUs;

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

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTEe)KU 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 MOHATUEM 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 IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOJHO OMEpPUpPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus 000,
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 MPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,
MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
NIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (popme;

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

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

NPUMEHATh  IOJYYEHHbIE  3HAHWSA HAa  NPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENO0BATH IMOCTPOECHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMerputo 23 1
5 B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) IPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl U paccTosTHUS 16 1
MHororpaHHuKH 7 1
BexkTops! B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBujia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIePeCceKaIOINecs IpsiMasi | MIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIepeCceKarOINecs MpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI




15

Meroa cnefoB Asisi MOCTPOEHHUS CEYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHU.
CBolicTBa niepece4eHn MpsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

21

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

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIX B
npocTpancTBe. CKpeluBaromuecs
npsmblie. [Ipu3Haky ckpermuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NIPSIMOM, MIPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH Ha JaHHOU
npsaMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtensHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapanensHOE TPOESKTUPOBAHHE.
OcCHOBHBIE CBOMCTBA MapaICIbHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B mapayuieaIbHON MPOEKIIMN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD IPSAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUTOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BEIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHHUH Ky0a 1
napauienenumnena. CeoncTaa
napajijiejicnmiicaa U Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeTbHOCTH JBYX TIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX IIEPECEUECHUS
IIPU NEPECEUEHUH JBYX MapauleIbHbIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSAMOIT ¢
ABYMS MTapaIeTbHBIMH TNIOCKOCTSIMH




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiefenumneaa

41

Brruncnenue IiH OTpE3KOB B Ky0Oe 1
MPSIMOYTOJIBHOM IapajuieenuIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPIMOM U
IIJIOCKOCTH

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM U
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHUKYISIPHON K INIOCKOCTH

45

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIuKyNsIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHIuKyNsIp ¥ HAKIOHHAS.




ITocTpoeHne nepneHuKysapa u3 TOUKH Ha
HPSIMYIO

Teopema o TpEX mepneHIUKYISIpax

49
(npsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepreHauKyaspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU
[Touck neprneHNuKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHaJibHOE MMPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

o4 MIPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHOM MPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,

55 MPaBUJIBHOM NMUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPHU B MHOTOTPAaHHHUKAX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

60 Croco0ObI OMyCTUTH MEPIICHIUKYISPBI:




CUMMCTpPUA, CABUT TOYKHU 110
NapajieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJI0CKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyecknre METObI BBIYUCICHUS
yrila MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroja. CBONCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
[IEPECEUYCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

[IpssMoyTonbHBIN Mapajuienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienunesa

70

Teopema 0 AHMAaroHaIN NPSMOYTOJIEHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuuecKre U NpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXY CKPELIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NEPIECHAUKYIIAPHON IUIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npuzma

82 [IpsiMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN TapaieNenure], Kyo

83 Brinmykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Diinepa. [IpaBuiIbHBIC U TTOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas pabora "MHOrorpaHHUKHT" 1

86 [TonsiTHe BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuiio mapannenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
MJI0CKOCTH

92 CkansipHO€ TIpOU3BEICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

98 O0001IeHre 1 cUCTEMaTU3aIUs 3HAHUI 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOIT'PAMME




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI
pecypcebl

1 [ToBTOpenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1

MPOU3BEJICHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "Brruncinenue yria 1

MEX1y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TIPSMOM, 1

MPOXOISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 Bekroproe npousBenenue 1
8 JIuHelHbIE HEPABEHCTBA, JIMHEHHOE 1

MporpaMMHUpOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1

MporpaMMHUpPOBaHUE
10 AHanuTuyeckrue MeToIbl pacuéTa yria 1

MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX
1 AHaJIUTUYECKHE METOJIbI pacuéTa yria 1

MEXy IIOCKOCTSIMA B MHOTOTPaHHUKAX

My TOSTHUSL OT TOYKHU J|

12 ®o a paccTo OT TO 0 1




IJIOCKOCTH B KOOpAMWHATaxX

HaxoxneHnne paccTostHui OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TMIEPECEUSHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuIebHbIC CEUCHHUS

20 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapanmnensHbie PSAMBIC U TUIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIUBAIOIIIUMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

99 TJIOCKOCTH: CTaHJIAPTHEIC MaPhI
MEPICHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 MIJIOCKOCTH: T€OpEMa O TpexX
MEPICHIUKYIIAPaxX

24 [TepnenaukynsipHBIC IPSIMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moa00us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

29

[Inomanu ce4eHuii MHOTOIPaHHUKOB:
IUIOLIaIA TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHUSI TOA00MS

30

Kontponbras padota "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHHH Ky0a, O KBaJparype
Ky0a; O TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa MPSIMOYTOJIEHOTO

napajuiefenumneaa

35 OOBEM npsIMOIt TPU3MBI

36 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipuknagnelie 3a7a4n, CBI3aHHbBIE C
00BEMOM TMPSIMOM PU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

a1 ®opmyna 06béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

42 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

41 MHOTOrpaHHUKa"
[unuaapudeckasi IOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast noBepXHOCTh, 00pazyloliue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHune KOHYyCa MIOCKOCTHIO,
napajuIebHOM MTOCKOCTH OCHOBAHUS

59 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MIOCTPOCHUEM CEUECHUN LUIMH]pPA, KOHYCa

57 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
UIAHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o00paxxkenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUCHHI TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaiieHus"




71

KonrtponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMITHHIIPA,
KOHYCa

76

[Tpuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpUUeCKUe 3aa4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a91, CBA3AHHBIC C




BBIYUCIICHUEM O6’béMOB TCI 1 nnoma;[eﬁ
MOBEPXHOCTEMN

80

KonTpomnbnas pabota "[1nomamau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

81

JIBrokenus npoctpancTBa. OTOOpaKeHMUS.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBH)KECHU

82

Buael nBuxkeHnil: napamienbHbII
MepPEHOC, IIEHTPpajIbHas CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

83

[TpeobpazoBanus nmomxoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHcTae"

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"[TapaisienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

88

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11




KJ1acCOB, CUCTeMaTH3alus 3HaHUM:
"BekTopsbl B mpocTpaHcTBe"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN:
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHuKa"

91

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"ITnomanay MOBEPXHOCTU U O0BEMBI
KpyIJibIX T€n"

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"ITnomanu MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJbHAs paboTa

95

[ToBTOpeHue, 0600mEeH e U
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

101

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Koa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOI
NPOBEPAEMOTO .
00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHEr0 00Iero 06pa3oBaHUsA
pe3yabTara
7 I'eomerpus
7.1 OniepupoBaTh NOHATHAMU: TOYKA, MPSIMasi, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPHHM M CJICACTBUS W3 HUX TPU PELICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMH: IMAPALICIIBHOCTE W TEPICHIUKYISIPHOCTD
' IPAMBIX U IIJIOCKOCTEH
24 KnaccudunmpoBaTh B3auMHOE PacIONIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA Yroj, TPaHH IBYTPaHHOTO YIJIa,
7.5 peOpo JBYrpaHHOTO yrJia, JIMHEHHBINH yrojl JIBYTPAaHHOTO yIJja, TpaaycHas
Mepa IBYTPaHHOTO yTjia
76 OnepupoBaTh TOHSITHSIMH: MHOTOTPAHHHK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHHKA, TPaBUJIBHBIA MHOTOTPAHHHUK
77 Pacno3naBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (IHpamMuaa, IMPU3MA,
MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudunupoBaTh ~ MHOTOTpaHHHMKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 KjIaccu(UKauu (BBIMYKIIbIC ¥ HEBBIMYKJIbIC MHOTOIPAHHHUKH, MTPABHILHBIC
MHOTOTPAaHHHUKH, IPSIMbIC U HAKJIIOHHBIC TPU3MBbI, TaPaUICIICITUTIC/IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIAs TUIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB
210 OOBSACHATH MPUHIIMIIBI TIOCTPOCHUSI CCUCHHI MHOTOTPAHHUKOB, HCIIOJIB3YS
' METO/I CIIE0B
CTpouTh CEYCHHUS MHOTOIPAHHMKOB METOJOM  CJICJOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHH3Y
Pemarh 3amaun Ha HaXOXXICHUE T'€OMETPUYCCKHX BEJIMYHMH IO OOpasiam
WIA aIrOPUTMaM, TMPUMCHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIbI TPHU
7.12 pelICHUH  CTaHJAPTHBIX MATEMaTHYCCKUX 3ajad Ha  BBIYHCIICHHE
pPacCTOSIHUNA MEXAy IBYMs TOYKAMH, OT TOYKH JIO HPSIMOM, OT TOUYKHIO
TUIOCKOCTH, MEX]Ty CKPCIIUBAIOIIMMUCS TPSIMBIMU
Pemath 3amaun Ha HaXOXXICHUE T'C€OMETPUYCCKHX BEJIMYHMH IO OOpasnam
713 WIA aIrOPUTMaM, TMPUMCHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIbI TPHU

pELIEHUN CTAaHJApPTHBIX MATEMATHUYECKUX 3a1a4 Ha BBIYUCICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YII0B

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpU3Ma,

7.14 nupamMpia) ¢ NMpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSIMU: CHUMMETPHUSI B TMPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATh HHPOPMAIUIO O
7.16 IMPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, TMpeACTaBICHHYI0 Ha
yepTexax U pUCyHKaxX
[IpumensaTs Teomerpudeckue (GakThl OIS PEHICHUS CTEPEOMETPUUIECCKHIX
7.17 3a7a4, MPEANOJaralliuX HECKOJbKO IIaroB pPEUIEHUs, €CIHU YCIOBUSA
NPUMEHEHHUS 3aJIaHbI B SBHOU (hopme
718 [IpumensTh mpocTeillive MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIE CHUCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 3a/1a4
719 [TpuBoaUTE MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
' YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MOTYYCHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEabHBIC
CUTYallMd U MPUMEHSTh H3y4YeHHBIC TOHITHS B MPOLIECCE TIOUCKA PEIIeHUs
MaTeMaTH4eCKu cPOpPMYyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peaTbHbIC
7.20 CUTyallMl Ha SI3BIKE TEOMETPHH, HCCIIENOBAaTh IOCTPOCHHBIE MOCIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemiatb ~ MpaKkTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
FEOMETPUUECKUX BEIUYUH
11 KJIACC
Kon ~
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
MpOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUIUHAPUYECKas MMOBEPXHOCTb, OOpa3yrollne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, IMJIMHIP, KOHHWYECKash MOBEPXHOCTb,
o0pa3yroniye KOHUYeCKO MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmtosiokeHHE Cephl U TMIIOCKOCTH
OnepupoBath MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CETMEHTA, MIAPOBOM CIIOH, OCHOBAHHME MIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IAPOBOM CEKTOP
6.6 Berancisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,




TeOMETPUUECKUX TeJI C MPUMEHEHUEM (popMyI

6.7

OnepupoBaTb NOHATHSAMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNKCAaHHBIN OKOJIO c(epbl, cdepa, BIUCAaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHSI MKy TIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (UTYphl OT PYKH UM C IPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BoeimonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PHCYHKOB MPOCTHIX
00BEMHBIX (QUTYyp: BUI CBEpXY, COOKYy, CHHU3Y; CTPOUTH CEUCHHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IMPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
YepTexax U pUCYHKAX

6.12

[TpumensiTh reomeTpuueckue (GakThl IS PEUICHUS CTePEeOMETPUUYECKHUX
3aja4, MPEINOaraloliiX HECKOJIbKO MIaroB pelIeHUs, €CId YCIOBUS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCHCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKHUMH CBOﬁCTBaMH OHHA
o0JagaroT

6.15

[TpuMeHsTh MpaBUIIO Napajlieienunea Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKAPTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl
MEXIYy BEKTOpaMU, CKaJIsIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEJIEHUE BEKTOpAa Ha YHCIIO, YTroJl
MEXYy BEKTOpaMH, CKaJISIPHOE IMPOMU3BEACHME, PACKIAIBbIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT

6.19

Pemiate mpocreiiire reoMeTpuyeckre 3agaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia

6.20

Pemarn 3aJa4yd Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOLICHUN U
HAaXOXKXIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMam,
IMPpUMCHAA HU3BCCTHBIC METOABI npu pPCIICHUA CTaHAApPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

[IpumensTh mpocTeilline MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoae u
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHBIC




CUTYyallUM ¥ MPUMEHSITh U3YUYCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecku cQOopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallul Ha S3bIKE T'€OMETPUHU, HCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemiatb  MpaKTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HaXOXICHHEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3anmMHoe pacronokeHue IpsiMbIX B MMPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliiebHbIE
U cKpewmuBarommecs npsamsle. [lapamienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NApaJICIbHBIE IPSMBIE B IMPOCTPAHCTBE, IAPALIEIBHOCTb TPEX
OPSMBIX, MApAUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIYy MNPSAMBIMH B NpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOcKocTeil. [Ipocreitmme
POCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepnieHAUKYASIPHOCTh MOPSIMOM M IUIOCKOCTU: TMEPIEHAUKYISPHBIE TMPsIMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePIECHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMOUN MEePHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, IMHEHHBIN yroi AByrpaHHoro yria. [lepneHauKynsp U HaKIOHHBIE: PacCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
MJI0CKOCTh. [lepreHIuKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema 0 TpEX MeprEeHUKYISIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHblil napaielenune] 1
ero cporcrea. [Iupammpma: N-yrojbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IHUPAMUIBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA U YyCeUEHHAs MUPaMUA.
OnemMeHTBl Npu3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPAaBWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUiIbHAS TPEYroyibHas NMUpaMKia U IpaBUIbHBIA TeTpasap, kyO. IlpeacraBienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp U ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMujax, Mapajuielenunenax, MpaBHIbHbBIX
MHOTOTpaHHHKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON TPU3MBI, TUIOIAb OCHOBAHHIH,




TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsMOii Tpu3Mbl. [11o1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIBHOM NHPAMHIBI, TEOpeMa O IUIOLIAJN YCCUYEHHOM NUPAMMIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY IUIOIIAASMUA TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTh, 00pa3yolIne IUIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON TMOBEepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBask MOBEPXHOCTD,
o0pa3yrolas 1 ocb, TUIOIIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolne KOHUYECKO MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYeckoi moBepxHOCcTH. KoHyc: ocHOBaHMe W BepIIMHA, OOpasyromiass U OCbh,
I0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue u
BBICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMalb MoBepxHoCcTH cheprl. Banmuoe
pacnosnoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KoMbOunamuu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

[TonstTe 06 o0béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. O0BEM MHITMHIPA, KOHYCA.
O0BEM mapa u Twiomaab chepsl

6.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXY IJIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENT

6.8

Ceuenust nuiIMHIpa (MapajyieIbHO W TMEPHEHAUKYISIPHO OCH), CEUYeHHs] KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa

6.9

Bektop Ha miockoctd M B mpocTtpaHcTBe. ClOK€HHE W BbIUMTAHUE BEKTOPOB.
YMHOXKeHUEe BeKTopa Ha yucio. PasnoxkeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbluKcieHHEe YIriioB MexAy NPSIMBIMH U TIJIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBIM METO/ MPH PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pEIICHHS 3aad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUH;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 337a4, OIECHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PAcCCYXKIEHHWI; YMEHHE OIePHpPOBATH
MOHSITUSIMHA: MHOKECTBO, TIOJMHOKECTBO, OINEpaliyl HaJ MHOXKECTBAMU;
YMEHHE UCIOJIB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUU 3aj]ad, B TOM
YHCcIie U3 IPYTHX YU4EOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; UCIIOJIB30BATh rpadbl MpH

pelieHuu 3aaa4y

YmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIICHb C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dYHCIIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAlUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YrCcel, yMEHHE MCIIO0JIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHiA
JIeNUuTeNh W HauMeHblllee oOliee KpaTHoe, ainroput™ EBkimpma npu
pelIeHNH 331a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUU U npeo6pa30BaHH;1
BBIPOKECHUH CO CTENEHsSIMU W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpruiecKas




mporpeccusi, OECKOHEYHO YOBIBalOllas TreoMETpHYecKas IPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIbHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMEeTHUEeCKHE MEeHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJIB30BaHUA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHA:  MaTpuna 2X2  u  3x3, omnpeneinuTeab  MaTpHULbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
yYpaBHEHUN, HEpPAaBEHCTB U CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIBIO PAa3JIMYHBIX NPUEMOB; peEIIaTh
YpaBHEHHUs, HEpPABEHCTBA M CHCTEMBbl C T[apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTHYE€CKUX

3a]a4 U 3a]]a4 U3 pa3IU4HbIX 00JacTeil HayKH U peallbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (DyHKIMH, HanOoJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKINU Ha MPOMEXYTKE, HENpepbIiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUCCKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HaXOAWTh AaCUMITOTHI rpaduka (GyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHHS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTApHBIX (QYHKUIUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIHUH,
HaXOJUTh HaAWOONBIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanmu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-’KOHOMUYECKUX H

Gu3MYECKUX 3a7a4ax; HAXOJUTh IUIOMIAIN U 00BEMBI GUTYP C TIOMOIIBIO




HHTCrpaga; HNpUBOAWUTL MNPUMEPbBI MATEMATUYCCKOIoO MOACITIHUPOBAHUA C

noMoIkio A depeHnnanbHbIX YpaBHEHU I

YMeHue onepupoBaTh MOHATUAMU: TpaduK PYHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HIMS (YHKIMKA, JuHEHHas (yHKIuUS, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIWSA, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TMOKa3aTeslbHAsS W
Jgorapumuueckas (yHKIUU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  TpeoOpa3oBaHuss  TpadukoB  (QYHKIIWH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX YYeOHBIX MPEIMETOB W 33134 U3 pPEaTbHOU
JKU3HU; BBIpAXaTh (OpMyllaMd 3aBUCUMOCTH MEXIY BEIUYUHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIHMA 1715 PEIICHHUS ypaBHEHHM,
HEpaBEHCTB M 3aJady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHON

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, AOJM U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33Jlaud U3 O0JIaCTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKECHUS, YpaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBl N0 YCIOBUIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEUICHUE H
OLICHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJIEIUPOBATH
peajbHblE CUTyallud Ha $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA M UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEJIM C  HUCIOJB30BaHHMEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apuPMeTHUYecKoe, MeIuaHa,
HanOoJbIlIee U HAMMEHbBIIIEee 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OpMaLIKIO, IPEJCTABICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEIO0BaTh
CTaTHUCTUYECKHE [aHHbIC, B TOM YHUCIIE C IMPUMEHEHHEM TpadUuecKIX
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaHUUecKMX METO/IOB; IMPHMEHSTh
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMyny MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITUH; yMEHHE OIepUpPOBAThH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaclpelelieHHe BEPOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIlyuallHOW  BENWYHMHBI, (QYHKIHMH  pAcClpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOTO0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACHpeACICHHUI I PEIICHUs 3ajad;
3HAKOMCTBO C MHNOHATUAMU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMIA;, YMEHUE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX YucCCll B HNPUPOJHBIX U O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OIIEPHPOBATH TOHIATUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HpOTOHA; yMeHHME  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUS 33a]ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATb BCPOATHOCTHYIO MOJCIIb U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
yroJl, TPEXTPAaHHBIM YroJj, CKPEeIUBAOIMECS IPSAMbIE, apalIeIbHOCTh U
NEPHNEHAUKYJIAPHOCTD IPSAMBIX M IIJIOCKOCTEHM, Yroa MEXKIY MpPSIMbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU,
pacCTOsiHAE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIB30BaTh IIPH PELICHUH
3aa4 M3y4eHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OLECHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEINA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHIAMH: IUIONIAb (UTYPBI, 00BEM (QUTYPHI,
MHOT'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAMUJBI, TMPHU3MBI, KOHyCa, LWIHHApPA, O00BEM KyOa,
HIPSMOYIOJIBHOTO Mapajulelleunena, MNIUPaMUAbl, IPU3MBI, LHIMHAPA,
KOHYycCa, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHS KOHYca W LHJIHHIPA,

napamiC/ibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cdepbl, NWIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEueHUe
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUs, UX CEYEHHUs], B TOM YHCIIE C TOMOILIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YMEHHE NPOBOAUTH KiacCcHPUKanuioo (GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI
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YMeHne omnepupoBaTh TMOHATHUSMH: JBIDKEHHE B NPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpeHOC, CUMMCTPpHA Ha IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuicHUn 3aJia4; HaXOJUTh TI'COMCTPHUYCCKUC BCINMYUHLI (,Z[.HI/IHa, yroJa,
10 s, 00BEM) TIPU PEIICHUN 3a7a4d U3 APYTHX YYEOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLBI
(nmuHa, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHUCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MIpAMOYT'OJIBHOI'O  HapajiiCiiCruicaa, IMUupaMHubl, I[IPU3MbI, OUWJIHWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha YHCIO, pa3JioKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYyTUx y‘IGGHBIX npeaMecToOB
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YMeHne BRIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHKA B U3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATUUECKHUX

OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYKCICHUS

11 Hatypanbhble u nensie yncna. [IpusHaku JeTuMOCTH LENbIX YUCE

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU

14 Crenens ¢ 1enbM nokaszaresieMm. CTeneHb ¢ pallMOHaIbHBIM MToKa3aTesneM. CBoicTBa
' CTETEeHH

15 CuHyc, KOCHMHYC W TaHTE€HC 4YHCIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HATypaIbHBIC JTOTAPU(MBI

JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnnxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTJICHUs], TPUKUIKA U OLEHKa
pe3ynbTara BEIYUCICHHA

1.8 [IpeobpazoBanue BeIpaKECHHMA

1.9 KommuiekcHbie uncna
2 VpaBHEHHS 1 HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAIMOHATBHbIEC YPABHEHHSI

2.2 HWpparroHanbHbIe ypaBHEHUSI

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS

2.5 I{enwie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA

2.6 HpparnmoHaibHbIe HEPABCHCTBA

2.7 [TokazarenbHble U TOorapru(pMUUECKHE HEPABEHCTBA

2.8 TpuroHoMeTpHUUYeCKre HEPABEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH ypaBHEHHI U HEPAaBEHCTB

2.10  VpaBHeHUsl, HEpaBEHCTBA M CUCTEMBI C TIApAMETPAMHE

2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeeTuTenh MaTPULIbI
3 OyHKIWH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['papux dysxnumn. B3ammuao oOpartHbie

3 ¢yukunu. YétHeie n Heu€éTHBIe pyHKIMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
3.9 [IpomMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
33 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcumnToThl rpaduxoB Qynkmuii. CsoiicTBa  QyHKIMIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJbIIEro U HaMMEHbIEro 3HaueHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5) MHoOXecTBa U JIOTuKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamMu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTUKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 CeomeTpust
7.1 OUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eometpust; 10 kinacc. yrimyonenHoe ooyuenne Mep3isik AL,
Homuposckunii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-TPA®»; Axunonepuoe ob6mectBo «M3narensctBo «IIpocsemenuey
* Maremaruka. ['eometpus; 11 knacc. yrinyonenHoe ooyuenne Mepsisik A.T.,
Homuposckuii [I.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO0111€CTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUI LIEHTP

«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbctBo «IIpocsemenuey

METOJINYECKHUE MATEPHAJIBI J1JIS1 YUUTEJIA
1 b.I'. 3uB. [Iunaktuueckue marepuansl no reometpuu 15 10-11 knacca. — M.

ITpoceemenune, 2019

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

https://eom.edu.ru/

http://school-collection.edu.ru/
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