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IMNOACHUTEJIBHASA 3AIINCKA

['eometpust sBisieTcss ogHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPETHETO OOIIeTo
0o0pa30BaHus, TaK KaKk 00ECIeYMBACT BOZMOXKHOCTh M3YUYEHHUs AUCLHUIUIMH €CTECTBEHHO-
HAYYHOH HAmpaBJIEHHOCTH U MPEIMETOB TYMaHUTAPHOTO IuKia. [lockonbKy ornyeckoe
MBILIUIEHUE, (OpMHUPYyeMOe MpU M3YYEHHHM OOYYaroIIMMUCS IOHATUWHBIX OCHOB
TE€OMETPUH, TPU JOKA3aTEIbCTBE TEOPEM U TMOCTPOSHUHM IIETIOYKH JIOTHYECKUX
YTBEpKICHUH TIPHU PEUICHUH TeOMETPHUECKUX 3a]a4, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIONb3YIOTCS MPU PEIIEHUH 3ajjad €CTECTBEHHO-HAyYHOI'O
IIKJIa, B YaCTHOCTH (PU3NIECKUX 3a7ad.

Lesb ocBOEHUS MTporpaMMel yueOHoro Kypca «I'eomeTpusi» Ha yriryoJa€HHOM ypOBHE
— pa3BUTHE WHIUBUIYAIBHBIX CIOCOOHOCTEH OOyyarolmuxcsi uepe3 oOecreueHue
BO3MO>KHOCTH ITPHOOPETEHHSI U UCIIOIB30BaHMsI O0Jee ITyOOKUX FreOMEeTpUIEeCKIX 3HAaHUN
U JeUCTBUM, cHeuu(UYHBIX T'EOMETPUH, U HEOOXOIUMBIX IS  YCIEUIHOIO
npodeccHoHaIBHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIIOJIb30BAHNEM MAaTEeMAaTHKH.

[lpuopuTeTHHIMU 3aJjayaMyd Kypca TeOMeTpUHM Ha YINIyOJEHHOM YpOBHE,
PACIIUPSIONUMH U yCHIUBAIOIINMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIupeHue MpeICTaBICHUsT O TeOMETPUM KaK YacTH MHMPOBOW KYJIBTYpBl U
(dbopMHupOBaHIE OCO3HAHUS B3aUMOCBSI3U TEOMETPUH C OKPYIKAIOIIIUM MHUPOM;

dbopMupoBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (DUTYpax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJENAX, IO3BOJIIOIIMX OINUCHIBAaTh M HU3ydaTh pa3HbIEC SIBJICHUS
OKpPY’)KaOIIeT0 MHpa, 3HAHWE MOHATHWHOTO ammapara mo pasaeny «CrepeomMeTpus»
y4eOHOro Kypca reoMeTpuy;

dbopMHupoBaHHE YMEHHs BIAJACTh OCHOBHBIMH TMOHATHUSMH O TMPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOICTBaMHM, 3HaHHE TeopeM, (GOpMYyJT U YMEHHE HX
NPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CLIOCOOBI peIIeHHUs
3aj1a4;

dopMHUpoBaHHE YMEHHUS paclO3HABATh HAa YEPTEXKax, MOJIENSIX U B PEATbHOM MHUPE
MHOTOTPAaHHUKH U TeJa BpaIICHHUs, KOHCTPYHUPOBATh T€OMETPHUECKUE MOICIIH;

dopMHupoBaHHEe TMOHUMAHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOTO  MOCTPOCHMS
MaTeMaTUYeCKNX Teopwid, (OPMHUPOBAHHE TMOHWUMAHUS pOJA aAKCHOMATUKH TIPU
IIPOBEACHUU PACCYKICHNN;

(dbopmMHUpoBaHE YMEHUS BIAJETh METOJaMH JOKA3aTEIbCTB U aJITOPUTMOB PELICHHUS,
YMEHUS WX TPUMEHSITh, NMPOBOJIUTH MOKA3aTEIbHBIC PACCYKICHHUS B XOJE PEIICHUS
CTEepEOMETPUUYECKUX 3aJad M 33Jad C MPaKTUYECKUM COJepKaHHeM, (opMHpOBaHHE
NIPEJICTaBICHUS] O HEOOXOIMMOCTH JTOKA3aTENbCTB MPH OOOCHOBAHWM MAaTEMaTHYECKHX
YTBEPKIECHUHN U POJIH aKCHOMATHKH B POBEICHUH JIEAYKTUBHBIX PACCYKICHMIA;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00yJaronuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUI, KPUTHIHOCTH
MBILIUIEHUS, HHTEPECa K U3YUYECHUIO T€OMETPHUH;

dbopmupoBaHe PYHKIIHMOHATEHOW TPAMOTHOCTH, PEIICBAHTHOW TEOMETPHU: YMEHHSI
pacro3HaBaTh NPOSBICHUS T€OMETPHUECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX KU3HCHHBIX CHTYalMsIX W TMPU HW3YYCHUU APYTUX YUEOHBIX TPEIMETOB,
NPOSIBJICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, MOJCITUPOBAHKS PEabHBIX CHTYAIlHi,
UCCIIEZIOBAHUS TIOCTPOCHHBIX MOJIEJICH, MHTEPIIPETAIIMH MTOJYYEHHBIX PE3yIbTaTOB.



OCHOBHBIMU COJIEP)KATEIBHBIMK JIUHUSIMU yueOHOTO Kypca «['eomerpus» B 10-11
KJaccax sBistitoTcsi: «lIpsiMble U MII0CKOCTH B MPOCTPAHCTBE», « MHOTOrpaHHUKIY, «Tena
BpalieHus», « BeKTopbl 1 KOOPJMHATHI B TPOCTPAHCTBE, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
HNOHATHSMMW», PEJIEBAHTHBIMU T'€OMETPUM Ha YIiIyOs€HHOM ypoBHEe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJepKaTelbHBIM JIMHHUSAM yuyeOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHHMM pacmpenessieTcsi He TOJBKO MO COAepKaTelbHbIM
JUHUAM, HO U 1O rojgaMm oOydenus. CopepikaHue oOpa3OBaHHs, COOTBETCTBYIOIIEE
OpeIMeTHBIM  pe3ynbTaram  ocBoeHuss  DenepanpHoil  pabodeil  mporpammsbl,
pacnpee€HHbBIM 10 rojilaM 00y4€eHUsl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPUHIIMITHAIIBHBIM BOITPOCAM 00yUaroluecs: 0opaiaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHMW30BaTh OBJIAJEHUE TE€OMETPUUECKHMMM TOHATUAMH M HaBbIKAMU
MOCJIEZIOBATENIbHO U IOCTYMATEIbHO, C COOMIOACHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0 CHUCTEMY TIE€OMETPUYECKUX MpeICTaBICHUN
o0Oy4aromuxcs, pacmupsis ¥ yriryosnss e€, oopa3ys IpO4YHbIe MHOKECTBEHHBIE CBSI3H.

[lepexona k U3yueHUIO0 TEOMETPUU Ha YIIIYyOJIIEHHOM YPOBHE MO3BOJISIET:

co3AaTh ycloBus A AuddepeHunanuu o0y4eHus, TOCTPOCHUS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOeCTeunTh YIriayONE€HHOE H3yUYeHHEe TEOMETPUU Kak
COCTaBIIAOIIEH yueOHOTO peameTa «MareMaTukay;

MOJFOTOBUTh OOYYAIOMIMXCSA K IMPOJOJDKEHUIO HM3YUYEHHUS MAaTeMaTHKU C YYETOM
BBIOOpa Oyaymielt mpodeccuu, obecrneurmBas IMPEEMCTBEHHOCTh MEXAY OOIMM |
npodecCuoHaATBHBIM 00pa30BaHUEM.

Ha usyuenmue yueGHOro kypca «I'eomerpusi» Ha yriayOaEéHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 xmacce — 102 vaca (3 yaca B Heaeno), B 11 kmacce — 102 gaca (3 yaca B
HEJICTTIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS CcTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHOE  pacnosioKeHHEe TpsAMBIX B INIPOCTPAHCTBE:  IEpECEKAIOIIUEcs,
IapaJuleIbHbIE W CKpEIMBAOIIKeEcs NpsMble. [Ipu3HaKM CKPEMBAIOMMXCA NPSIMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEH B INPOCTPAHCTBE: IapajulelbHBIE NpPSMBIE B
IIPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSIMOM U INIOCKOCTH.
[TapannenbHoe M LEHTpaJbHOE MPOEKTUpOBaHUE, u300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajlyIeIbHOTO TpoekTupoBaHus. M3o0Opaxenue duryp B mnapaiedbHON
IIPOCKIMH. YTIbl C COHANPABICHHBIMM CTOPOHAMM, YTOJ MEXIAy HpPSAMBIMHA B
npocTpaHcTBe. llapanienbHOCTh IIOCKOCTEW: NapajulelbHble IUIOCKOCTH, CBOMCTBA
napajuleNibHbIX MiIockocTei. IlpocTeilne npocTpaHCTBEHHbIE (UIYpPhl HA TIOCKOCTH:
TETPa3p, NapaJlJICNIENNIIE ], IOCTPOCHNUE CEUEHMIA.

[lepneHAUKYIApHOCTE NPSIMOM M IUIOCKOCTH: IEPHNEHIUKYJSIPHBIE IpsSMBIE B
IPOCTPAHCTBE, MpPSMBIE IMApaJUICIbHBIE U NEPIEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEPIEHIUKYISIPHOCTH NPSIMOK M IUIOCKOCTH, TEOpPEMa O NPAMON NEPHEHIUKYIAPHON
IIOCKOCTH. OpTOroHaJIBHOE MNpOEKTHpOBaHME. [leprneHauKyyssp W HaKJIOHHBIE:
pacCcTOssHUE OT TOYKH O IJIOCKOCTH, PACCTOSIHME OT MPSIMOM A0 INIOCKOCTH, IMPOEKLUS
burypst Ha IIJIOCKOCTB. [lepnieHAUKYJIAPHOCTH IIJIOCKOCTEN: IIPU3HAK
NEPHEHIUKYIIIPHOCTH ABYX IIJIOCKOCTEN. TeopeMa 0 TpEX MeprneHIuKyJIsIpax.

VYIibl B NPOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, ABYI'PAaHHBIA yrod,
JIMHEWHBIA yroJl JBYrpaHHOro yria. Tpé€xrpaHHbli 1 MHOrorpaHHble yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX W JABYTPAHHBIX YIJIOB
TPEXTPaHHOTrO yria. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yIJia.

MHororpaHHMKHU

Bunibl MHOTOTpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yronpHas npusma,
npsMas Y HAKJIOHHAs MpU3MBbl, OOKOBas W TIOJHAas TOBEPXHOCTb IPHU3MBI.
[Tapannenenunesn, TpSAMOYTOJIbHBIN NMapaJUIEICUIE] U €T0 cBoMcTBa. Kpartyaiiimue mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass TeopeMa
[Mudaropa. Ilupamuna: n-yrompHas mupamuia, NMpaBHIIbHAS M yCeu€HHAsl MUPAMUIBL.
CpoiictBa pébep U OOKOBBIX TIpaHed mpaBuibHOM mHUpamuibl. IlpaBuiibHBIE
MHOTOTPaHHUKH: PaBUJIbHAS IPU3Ma U IPABWIbHAS TUPaMU/Ia, TPABUIIbHAS TPEYTOJIbHAS
nupaMua M OpaBWIbHBIA  TeTpadnap, KyO. IlpeacraBieHne o0  MpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTA3Ip, TOAEKAIP U UKOCADP.

Brruncienue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI, TUIONIA/Ib OCHOBaHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U
MIOBEPXHOCTH MPABWIBHON MUPAMU/IBI, TEOPEMA O IJIOIIAN YCEUYEHHON MTUPAMUIBI.

CuMMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTHl  CHUMMETPUM  IPABUIIBHBIX
MHOrorpaHHukoB. CuMMeTpuss B  TpPaBUIBHOM  MHOTOIPDAaHHUKE:  CHUMMETpUs
napajuiesienuIe a, CAMMETPUS IPABWIBHBIX IIPU3M, CHMMETPHS IPABUJIBHON ITUPAMU/IBI.



BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJEBOIO BEKTOpa,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U MPOTUBOIIOJIOKHO HAIlPaBJIECHHBIE BEKTOPHI.
PaBeHcTBO BekTOpOB. JleicTBUS ¢ BEKTOpAMHU: CIOXKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uucio. CBOICTBA CIOKEHUS BEKTOPOB.
CBoiicTBa yMHOXEHHs BeKTOpa Ha uucio. IloHaTtue xommuiaHapHbele BeKTophbl. [Ipu3Hak
KOMIUIaHapHOCTU TpEX BekTopoB. [IpaBuio mapamnenenunena. Teopema o pa3ioxKeHUU
BEKTOpa M0 TPEM HEKOMILIaHApHBIM BeKTOpaM. lIpsmoyronbHas cucreMa KOOpPAMHAT B
npoctpaHcTBe. Koopaunatel Bekropa. CBsi3b MEXIy KOOpAMHATAaMH BEKTOpa U
KOOpJAMHATaMH TOYEK. YTOJI MexAy BekTopamu. CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[ToHATHSA: HMIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAs! TOBEPXHOCTH, cpepruueckast
MOBEPXHOCTh, OOpasyroliue TmoBepxHocTe. Tema BpamieHWs: MIIMHAP, KOHYC,
yceu€HHbI KOHYC, cdepa, map. BzaumHoe pacnosnoxeHue chepsl U IIOCKOCTH,
KacaresbHas INIOCKOCTh K cepe. M300paxeHue Ten BpalieHus Ha miIockocTu. Pa3BépTka
mIMHApa 1 Konyca. CummeTpusi cepsl U mapa.

O06béM. OcHOBHBIE cBOWCTBA 00bEMOB Ted. Teopema 06 00bEME MPAMOYTOIBHOTO
napajuienenumnena u cieacTsus u3 He€. OObEM NpsIMON U HAKJIOHHOM MPU3MBI, HUJIUHAPA,
nupaMubl 1 Konyca. O0bEM 1apa 1 M1apoBOro CerMeHTa.

KoMmOuHanmu ten BpaiieHus 1 MHOrorpaHHUKoB. [Ipu3ma, BoucanHas B LWIMHID,
onucaHHas okoJio nuiauHapa. [lepeceuenune cdepsl u mapa ¢ mwiockoctsto. Kacanue mapa
u cheprl miockocTeio. [loHsATHE MHOrOrpaHHHMKa, OMMCAHHOTO OKOJO cdephl, cdepsl,
BIIMCAHHOI B MHOIOTPaHHUK WJIM TEJIO BPAIICHMS.

[Tnomans MOBEpXHOCTH IMIMHAPA, KOHYCA, IUIOIIaas cdepsl u e€ yacteil. [lomoOue
B mpocTpancTBe. OTHOIIEHHE O0BEMOB, IUIONIAJCH MOBEPXHOCTEH MOJAOOHBIX (UTYP.
[TpeobpazoBanue noao0usi, romoTeTHs. Pemenue 3a1a4 Ha MIIOCKOCTHU C UCTIOIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceuyeHUii MHOTOIPAaHHUKOB M TEJl BpalllEHMs: CEYEHMs LMJIMHIPA
(mapanienbHO U MEPIEeHIUKYIISIPHO OCH), CeUeHHUs KOHyca (MapasuieibHble OCHOBAHUIO U
NPOXOJALINE Yepe3 BEPIIMHY), CEUEHHUs IIapa, METOIbl IMOCTPOCHHS CEYEHHUI: METOJ
CJIEJI0B, METOJ] BHYTPEHHEr 0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtopel B mpocTtpaHcTtBe. Omnepanuy HajJ BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BeKTOpoB. CBOMCTBa BEKTOPHOr0 yYMHOeHHs. [IpsiMoyronbpHas cuctemMa KOOpAMHAT B
npoctpancTBe. KoopaunaTtel Bektopa. Paznoxkenue Bexropa mo 6asucy. KoopauHaTtHo-
BEKTOPHBIA METOJI ITPU PELIEHUH T'€OMETPUUYECKUX 3aau.

J{BMKeHHs B IPOCTPAHCTBE

JBuxenus: nmpoctpanctBa. Orobpaxenus. [[Bmwkenus u paBeHcTBo uryp. Obmue
CBOWCTBAa JBW)KCHUH. DBuabl [IBW)KEHUN: TMapajylelbHbIA I[EPEHOC, LEHTpaJIbHasd
CUMMETpHSI, 3€pKajbHasi CUMMETpPHs, MOBOPOT BOKpyr mnpsmoil. IIpeoOpazoBanus
noao6us. [Ipsmast u cdepa Diinepa.



IINTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSAA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YIJAYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaancKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKON TMO3ULIMK OOydalomerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCHUIHCKOro OOIIecTBa, MPEICTaBIECHUE O MaTeMAaTHYECKHX
OCHOBaX (pyHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHUN, MPOUEAYP T'PAKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJCUCTBOBATH C COIMATIBLHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIUAMHU U HA3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW TPaKIaHCKONH HWICHTUYHOCTH, YBAXXCHHUS K
OPOUUIOMY M HACTOSIIIEMY POCCUKMCKOW MaTeMaTUKH, LEHHOCTHOE OTHOUIEHHE K
JOCTH)KEHUSIM POCCUHCKUX MAaTEMaTHUKOB M POCCHUKMCKON MaTeMaTHYeCKON IIKOJbI,
WCIIOJIb30BaHKE 3TUX JOCTIXKCHUH B JPYTUX HayKax, TEXHOJIOTHUAX, Chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEM pPOCCHUHCKOro Hapoaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHHUS, STUYECKOrO TIIOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUM HAyKU M JESITEIIbHOCThIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OJCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEHICHWH, paCCyKIEHUHN, BOCHPHUHUMYUBOCTH K
MaTeMaTHYECKUM acCleKTaM Pa3InYHbIX BUIOB HCKYCCTBA;

5) puznyeckoe BOCIUTAHKE:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTU4YECKHWE 3HAHUS B HHTEpecax
310pOBOT0 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 37J0POBBIO
(3mopoBoe mTHTaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHUH U OTIbBIXA, pEryJspHas
¢du3nueckass akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHME MPU 3aHATUSAX CIIOPTHUBHO-
03JI0POBUTEIIBHOM 1€ TEIBHOCTBIO;

6) TpynoBoe BocnuTaHUE:

TFOTOBHOCTb K TPYZAY, OCO3HaHHE LIEHHOCTU TPYAOJIIO0US, MHTEPEC K pa3InyHbIM
chepam mpodecCHOHANBHOW JCSATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPWIOKEHUSIMH, yYMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oyaymieit mpodeccuu u
pealn30BbIBATh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTh W CIOCOOHOCTh K
MaTeMaTH4YeCKOMY OOpa30BaHMIO M CamMOOOpa30BaHHUIO HA MPOTSIKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTMBHOMY yYacTHIO B PEIICHUU MPAKTUYECKHX 3a/1ad MaTeMaTHYeCKOM
HaIPaBJICHHOCTH;

7) 3K0J10TMYEeCKOe BOCIINTAHUE:

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHHUE BIUSHUS COLMAIBLHO-
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHME MPUPOJAHON M COLMAIbHOMN Cpesibl, OCO3HAHUE
I00AILHOTO  XapaKTepa »HKOJIOTMYECKHX MpoOJeM, OpHEHTAlHs Ha NPUMEHEHUE
MaTeMaTHUYeCKUX 3HAHWM Mg pelleHus 3aJad B 00JIacTH OKpY’KalolIlell cpenpbl,



MJIaHUPOBAHUE TMOCTYNKOB M OIIEHKH MX BO3MOJKHBIX TOCIEICTBHH ISl OKPY’KArOIICH
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOM MPAKTUKH, MOHUMAHHE MATEMaTUYECKOW HAYKH Kak
chepbl 4eI0BEUECKON JeATeILHOCTH, ITANOB €€ Pa3BUTHU U 3HAYMMOCTH ISl Pa3BUTHS
[IMBWJIM3AIIMN, OBJAJCHUE S3BIKOM MATEMAaTHKU M MaTeMaTHYECKOW KYyJIbTYpOH Kak
CpPEAICTBOM  TO3HAHMS  MHpA, TOTOBHOCTb  OCYHIECTBISTH  MPOCKTHYID U
HCCIIE0BATEIBCKYIO ICITEIIbHOCTh MHIAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

ITo3HaBaTebHBIC YHHBEPCAJIbHBIC YYeOHBIE 1eiiCTBUS

Bba3zoBble Jornyeckue aeiicTBus:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTeMaTHYECKHX
OOBEKTOB, TOHATHUI, OTHOIIEHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH ONPEACICHUS
NOHATHM, yCTaHAaBIMBAaTh CYLIECTBEHHBIM MNPU3HAK KIACCU(PUKALMHU, OCHOBAHMS IS
0000111eHNs U CpaBHEHUS, KPUTEPUU IPOBOJIMMOTO aHAIIN34;

BOCIPUHUMATH, (DOPMYJIUPOBATH U MPEOOPa30BbIBATH CYKJECHUS: YTBEPAUTEIbHbIC
U OTpHULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISBJIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPEYHS B
(dakTax, TaHHBIX, HAOIIOACHUIX U YTBEPKICHUAX, NPEIaraTb KpUTEPUH JIJIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUIL;

JIeN1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U UHTyKTUBHBIX
YMO3aKJIHYEHUM, YMO3AKIIOUEHUN TI0 aHAJIOTHUH;

IPOBOAUTH CAMOCTOSITENIBHO JIOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEP)KICHUN
(mpsiMble ¥ OT NPOTHUBHOTO), BBICTPAMBATh APryMEHTAlMIO, MPUBOAMTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BBIBOJIBL;

BbIOMpATh COCO0 pelieHus ydeOHOM 3amaun (CpaBHHUBAaTh HECKOJBKO BapHaHTOB
peleHusi, BbIOMpaTh Haubosiee MOAXOJAMIUNA C YUETOM CAMOCTOSTEIBHO BbIJIEICHHBIX
KPUTEPUEB).

ba3oBrble ucciienoBarebCKue 1eHCTBUA:

UCIIOJIb30BAaTh  BOIPOCHI KAk MCCIIEIOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUSA,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOpEUHE, MpoOIeMy, yCTaHABIMBATh
UCKOMOE M JaHHOE, (POPMHUPOBATH THUIOTE3Y, ApPTyMEHTUPOBAThH CBOIO MMO3UINI0, MHEHUE;

IPOBOAUTH CAMOCTOSTEIbHO CIUIAHWPOBAHHBIA SKCHEPUMEHT, HUCCIEAOBAHHUE IO
YCTAHOBJIGHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OObeKTa, SBJICHHS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00BEKTaMHU, SIBICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENBHO (OpMYyJIHpPOBaTH O0O0OOIIEHHS W BBIBOABI [0 pe3yJibTaTaM
NPOBEAEHHOTO HAOMIOACHUSA, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOJYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 000OIICHHUIA;

IPOrHO3MPOBAaTh  BO3MOYKHOE pPa3BUTUE TMpollecca, a TaKXKe BbIABUIATH
MPEIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBJIATD JI€UIUTH HH(POPMAIIH, TaHHBIX, HEOOXOAUMBIX JUIsI OTBETA HA BOIPOC
W IS PELLEHUs 3a/1a4H;



BbIOMpPAaTh HMH(OPMALMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATH HMH(OPMALMIO pPa3IUYHBIX BUAOB M (HopM
IpE/ICTAaBICHUS;

CTPYKTYpHpOBaThb HHGOpPMAIMIO, NPEACTaBIATh €€ B Ppa3IUyHbIX (Qopmax,
WUTIOCTPUPOBATH Iparuecky;

OLIEHUBATh HAJI&KHOCTh HMH(OPMAIMU 10 CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHHBepPCcATbHbIe yueOHbIe el cTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBHSMH H
HEeNIsIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHs MO XOIy pEIICHHs 3a1adl, KOMMEHTHPOBAThH
HOJTy4EHHBIN pe3ybTar;

B XoA€ OOCYXIEHHS 3aJaBaTb BOMPOCH MO CYMIECTBY OOCYXIAaeMOW TEMBI,
npoOIeMbl, pemaeMoil 3aayd, BBICKA3bIBaTh WJCH, HAICJICHHbIE HA TOMCK pPELICHUS,
COTIOCTABIISITh CBOM CYXACHHA C CYXICHUSMH JPYyTUX YYAaCTHHKOB JIHAJOra,
OOHapYXHMBATh pa3lW4Me W CXOJICTBO MO3MIUH, B KOPPEKTHOU dopme GpopMyIupoBaTh
pa3HOTIacHsl, CBOM BO3PAKCHHS,

NPEJCTABIATh PE3YNbTAaThl PEHICHUs 3aJadd, OKCIEPUMEHTa, WCCIIEAOBaHus,
IPOEKTa, CAMOCTOSATENILHO BBIOMPATh (POPMAT BBICTYIUICHHS C yUETOM 3a/1a4 IIPE3ESHTAIIUH
U 0COOEHHOCTEHN ayJIMTOPHUH.

PeryasitTuBHbIC YHHBeEpCAJbHbIE y4eOHbIE 1eHCTBHS

Camoopranuszaumsi:

COCTaBJISITH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATh CITOCO0 PEHICHHSI C YIETOM
UMECIOIINUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh W
KOPPEKTUPOBATh BApUAHTHI PELICHUN C YIETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHATbHBbII HHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(dIeKCHH KaK OCO3HAHMSA COBEpPIIAEMbIX
JNEHCTBUA W MBICTUTEIBHBIX TPOIECCOB, WX pE3yNbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS TpoIllecca W pe3yibTaTa peHIeHHs MaTeMaTUYecKou
3aj1auu;

PEIBUACTH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUN 3a/1a49H, BHOCUTD
KOPPEKTUBBI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJICHHBIX
OIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pE3yJibTaTa LEIH U YCIOBUSM, OOBSCHATH TNPUYMUHBI
JOCTY)KCHUS WM HEIOCTHKCHHS PE3yJIbTaTOB JICATEIBHOCTH, HAXOUTh OIIMOKY, 1aBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIbHOCTh:

MOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAWBUYaTbHON PabOThHI
NpY pEeIIeHUH yUeOHbBIX 3a7a4, IPUHUMATh [IEJIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh
OpPraHM3alMI0 COBMECTHOH paboThl, pacmpenensaTb BUIbI PadOT, IOTOBAPHBATHCA,
00cy>X1aTh IPOLIECC U pe3yabTaT paboThl, 0000IaTh MHEHHSI HECKOJILKHX JTFOJICH;

y4acTBOBaTh B TpyHmoBbIX ¢opMax paboTbl (0OCyX aeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBbI» U UHbIE), BBIIOIHITH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU



NENCTBUS C IPYTMMHU WIEHAMH KOMaH/[Ibl, OIIEHUBATh KaYyeCTBO CBOETO BKJa/Ja B OOIIUN
MOPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBHUSI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kjacca o0yyaromuiicss Hay4IuTCs:

CBOOOJHO ONEpUPOBATh OCHOBHBIMU NOHSTHUSIMH CTEPEOMETPUU NPU PELICHUU
3ajJ]a4d ¥ MPOBEJICHUN MaTEMaTHUECKUX PacCykICHUM;

OPUMEHITh AaKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IpPH PELICHUU
reOMETPUYECKHX 3a/1a4;

KJIacCU(UUUPOBATh B3aUMHOE pPACIOJOKEHHWE NPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CcBOOOJIHO OINEPUPOBATH MOHATUSAMHU, CBA3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEX]y MPSIMBIMU B IIPOCTPAHCTBE, MEXY MPSIMON U IIIOCKOCTHIO;

cBOOOJIHO ONEPUPOBAThH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
CBOOOHO pacro3HaBaTh OCHOBHBIE BU bl MHOTOIPAaHHUKOB (ITpU3Ma, MTUPAMHU/IA,
IpSAMOYTOJIBHBIN Mapaenenunesn, Kyo);

KJ1accu(UUIMPOBATh MHOIOTPAaHHUKH, BBIOMpPAsi OCHOBaHUS AJIs KJlacCU(UKaIIK;
CBOOOJIHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C CEUEHHUEM MHOTOI'PAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATh TapajuleIbHOE, LEHTPAIbHOE M OPTOTOHAJIBHOE IMPOEKTHPOBAHUE
¢buryp Ha MJI0CKOCTb, BBHIIIOJIHATh U300pakeHus (Uryp Ha MIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOI'PDAHHUKOB pa3JIMYHBIMM METOJAMH, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBepXy, COOKY, CHU3Y;

BBIUUCIIATh IUIOMIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (Mpu3Ma, MUpamMmuaa),
reOMETPUYECKHX TeJl C IPUMEHEHUEM (GopMyT;

CBOOOJIHO OMEpPUPOBATH MOHATHUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHH (DUTYPBI;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMM BEKTOpamM U
KOOpJMHAaTaM B IIPOCTPAHCTBE;

BBITIOJHSATH ACUCTBUSI HAJl BEKTOPaMU;

pelaTh 3a/1a4i Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U HAaX0XKACHHUE
reOMETPUYECKUX BEJIWYUH, TNPUMEHSS W3BECTHBIE METOAbl MPU pPELICHUU
MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CII0KHOCTH;
OPUMEHATh  MPOCTEMIINE  NPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MPEOOPa3OBBIBATH M  HMHTEPIPETHPOBATH HMH(OPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTexax U
pPHUCYHKaXx;

NPUMEHSTh TMOJYyYEHHbIE 3HAHMUS Ha MpPAaKTHKE: CPAaBHUBATH M AHAIM3UPOBATH
peaJIbHbIE CUTyallid, NPUMEHSATh W3YyYEHHbIC IOHATUS B IpPOLIECCE IOMCKA
pelIeHusl MaTeMaTHuecKd CcQOpMYyJIMpPOBAaHHOW MpoOJIeMbl, MOAEIUPOBATH
peaJIbHbIE CUTYallUU Ha S3bIKE TEOMETPUH, UCCIIEN0BATh IOCTPOEHHBIE MOJENHN C
UCTIOJb30BAHUEM T'€OMETPUUYECKUX TOHATHA M TEOopeM, ammaparta aireOpsl,



pemiath MpakTUYeCKue 3aJauyd, CBA3aHHBIE C HAXOXKJICHHEM TI'€OMETPHUYECKHX
BEJIMYMH;

UMETh MIPEICTaBICHUs 00 OCHOBHBIX dTanax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHs TEXHOJIOTUH.

K xoniy 11 kiacca o0yvaromuiicss Hay4uTcs:

CBOOOJIHO ONEpUPOBATh MOHSATUSMH, CBS3aHHBIMH C IWJIMHIPUYECKOH,
KOHUYECKOU U c(hepruuecKoil MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI MOJIyUYEHHUS;
ONEepUpOBaTh MOHATHUSAMHU, CBSI3aHHBIMU C TEIAMHU BpAIEHUs: LHUIUHIPOM,
KOHYCOM, cepoil 1 1mapom;

pacro3HaBaTh Teja BpalleHus (UMWIMHIpP, KOHYC, cepa M map) U OObSICHATH
CHoco0BbI MOJIyYEHHUS TEJ BPALLEHUS;

KJIacCU(PULIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPePhl U IIOCKOCTH;

BBIUUCIISATH BETUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaILLEeHUs, 00bEMBI U
IUIOIIAM TTOBEPXHOCTEH MHOTOIPAaHHUKOB M TE€J BPAIICHUS, T€OMETPUUECKUX
TeJI ¢ MpUMEHEHHEM (HopMyT;

CBOOOJHO OINEpPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMM C KOMOMHAIUSMU TN
BpallleHUs] W MHOTOTPAaHHHUKOB: MHOTOIPDAaHHHUK, BIIMCAaHHBIK B cdepy u
ONMCAHHBIA OKOJIO c(eprl, cepa, BNMCAHHAS B MHOTOIPAHHUK WM TEJO
BpallCHMS;

BBIUUCIISATE COOTHOUIEHUS MEXKIy IUIOMAAsIMM IOBEPXHOCTEH U o0BbEMamMu
IIOJJOOHBIX TEI;

n300paXkaTh U3ydaemble (PUTYpPbI, BHIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH
CEYEHHUsI TeJI BpPALLEHUS;

U3BJIEKaTh, HMHTEPIPETHPOBaTh W  NpeoOpa3oBbiBaTh HHMOpPMAILMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax 1
pHUCYHKaX;

cBOOOJIHO ONIEpUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEpaluy HaJl BEKTOpaMH;

3aJ1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPJUHAT;

pemniatb reoMEeTpUYecKue 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY MNPSMBIMU U
IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B II€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IPH PELICHHH;

cBOOOJIHO OTIEPHPOBATH NOHATUSMH, CBI3aHHBIMHU C JIBH)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITTOJTHATH N300pa)kKeHUsI MHOTOT'PAaHHUKOB U TeJl BPALCHHS ITPH MapaJuIeTbHOM
nepeHoce, UEHTPAIbHON CUMMETPUHU, 3epKaJbHOM CUMMETPHUH, MPU TOBOPOTE
BOKPYT MPSIMOH, MpeoOpa30BaHus O00uS;

CTPOUTH CEYEHHUS] MHOTOTPAHHMKOB M TeNl BpAallleHUs: CEUEHUs UWIMHApa
(mapamienbHO M TMEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (mapalijiesibHble
OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEpUIMHY), CEUCHHUS 11apa;

UCIOJIb30BAaTh METO/IbI TOCTPOCHUSI CEUCHUI: METOJT CJIEZIOB, METOJl BHYTPEHHETO
IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYILIEN TUIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;



OPUMEHATh FeoMeTpuuecKue (aKkThl IS pEeIIeHUs] CTEPeOMEeTpPUUYECKUX 3ajad,
IIPEANOJIAralOMNX HECKOJBKO IIAaroB PELICHUS, €CIU YCIOBHS IPUMEHEHUs
3aJlaHbl B IBHOW U HESIBHOM (hopMe;

pemaTh 3a1a4u Ha TOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUH U HAaX0XICHHUE
r€OMETPUYECKUX BEINYMH;

IPUMEHATh IPOTrPaMMHBIE CPEICTBA UM DJIEKTPOHHO-KOMMYHHUKAllMOHHBIE
CHUCTEMBI IIPU PEILICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATH IOJYYEHHBIE 3HAHMS HA NPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATh PEAJBHBIC CHUTyalllH, NPUMEHATh H3YUYCHHBIC INOHSTHUSA, TEOPEMBI,
CBOIMCTBa B IpolLieCcCe MOMCKA PEIIEHUS MaTeMaTH4eCKH C(HOpMYJIMPOBAHHOU
npo0JieMbl, MOJIEIMPOBAaTh pEabHbIE CHUTyallMd Ha $3bIKE TIE€OMETPUH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM TI'€OMETPHUUECKHX
HNOHATUH M TeopeM, amnmapaTa anreOpbl, pemaTth MOpPaKTHUECKHUe 3aJauu,
CBSI3aHHBIC C HAXOKJICHHEM I'€OMETPUUYECKUX BEJINUNH;

UMETb IPECTABICHUS 00 OCHOBHBIX ATAIax pa3BUTHs F€OMETPUHN KaK COCTaBHOM
yacTH (pyHJaMEeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KoauvecTBo yacos DJIEKTPOHHbIE
Ne ni/m E;::;Zﬁf;::me pasieyion mrem Beero KonTpoabusie IlpakTnyeckue f)lg;g)fooBBabTI;)mHHe
padoThI padoThI pecypes
1 BBenenue B crepeomMeTpuio 23 1
’ B3anMHOe pacnosioxkeHne MpsIMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSAMBIX U INIOCKOCTEN B 3
IPOCTPAHCTBE
4 HepHeHILI/IIiy.HSIpHOCTB MPSIMBIX U 75
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYrsl 1 pacCTOSHUS 16 1
6 MHororpasHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
2 IToBTOpEHMUE, 0606I_U;CHI:IG u 5 )
cucTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1IO 102 6 0

I[TPOTPAMME




11 KUIIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
Ne i/ I:;;?;Z‘;g:::me PAICIIOB H TEM Beero Kontpoabusbie IIpakTuueckue gg;gg:::g:gbnme
padoThI padoThI pecype
1 AHanuTH4YecKas reoMeTpust 15 1
’ IToBTOpEHME, 0606IHCHI§G u 15 |
CHUCTeMaTH3allns 3HAHUT
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Inomanu moBepXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJl
6 JIBH>KEHMS 5 1
7 IToBTOpCHME, 0606meH1:1e U 17 )
cHUCTeMaTH3alns 3HAHUT
OBIIEE KOJIMYECTBO YACOB I1O 102 3 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

KoaunuyecTBO yacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchl

OcHoBHBIE ITpaBUiIa U300paKEHUS
Ha PUCYHKE TUIOCKOCTH,
napaieNIbHbIX MPSIMBIX
(OTpe3KOoB), CepeIuHbI OTPE3Ka

[ToHSTHS CTEpEOMETPUH: TOUKA,
npsiMasi, IOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBWIa U300paKEeHUS Ha
PHUCYHKE TUTOCKOCTH,
napajiIeIbHBIX MPSMBIX
(OTpe3KOB), CEpeAUHBI OTPE3Ka

[TonsTus: nepecekarommecs
IIJIOCKOCTH, MEPECEKAIOIINECS
IpsiMasi v IMIOCKOCTH;
MIOJIYIIPOCTPAHCTBO

[TonsiTHSA: MEpeceKarommecs
IJIOCKOCTH, IIEPECEKAIOIINECS
psAMast ¥ III0CKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKk#, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyeCTBYIOIIUX
00BEKTOB




MHororpanHuKu, U300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIHNX
00BEKTOB

AKCHOMBI CTEpEOMETPUH U
HEPBBIE CIEACTBHS U3 HUX

10

11

AKCHOMBI CTEpEOMETPUU U
NIEPBBIE CIEACTBUS U3 HUX

AKCHOMBI CTEpEOMETPUHU U
TIEPBBIC CIICICTBHS U3 HUX.
Cnoco0sI 3aaHus IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRE.
O603HaueHus NpsIMBIX U
IIOCKOCTEH

N3obpaxenue ceueHuit
MUpaMu/Ibl, KyOa U MPU3MBI,
KOTOPbIE MPOXOAT YEPe3 Ux
p€6pa. U3obpaxenue
nepecevyeHus MOTyYEHHBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUH Pa3HbIMU
[BETAMU

N3o0paxkenue ceueHuit
NUpaMHJIbl, KyOa U MPU3MBIL,
KOTOpBbIE MPOXOST Yepe3 ux
pEbpa. M3obpaxenue
nepeceyeHus oJy4eHHbIX
IUI0CKOCTEN. PackpamnBanue
MOCTPOCHHBIX CEUYEHUN Pa3HBIMU
LIBETaMU




12

N3o0paxenue ceueHuit
NUpPaMHJIbI, KyOa U PU3MBIL,
KOTOPBIE TPOXOIAT YEPE3 UX
pé6pa. M3o0pakeHue
MEPECEUCHUS MOTYYEHHBIX
Iockocteul. PackpamuBanue
MTOCTPOEHHBIX CEYEHUIN Pa3HBIMU
[BETAMH

13

N3o0paxenue ceueHuit
UpaMUIbl, KyOa v MPU3MBI,
KOTOPBIE MMPOXOIAT YEPe3 Ux
pébpa. N300paxenue
nepeceyeHus MOTyUYECHHBIX
Iockocteul. PackpamuBanue
MMOCTPOEHHBIX CEYEHUN pa3HBIMHU
IIBETaMH

14

15

16

Merton cneioB 115l MOCTPOCHUS
CEeYEeHUU

Merton cne1oB s MOCTPOCHUS
ceyeHui. CBoMCTBa IEpeECECUCHUIN
IPSIMBIX U INIOCKOCTEN

Merton cnetoB s MOCTPOCHUS
ceyeHuil. CBoiicTBa epeceyeHuit
IIPSIMBIX U INIOCKOCTEN

17

ITocTpoenue ceueHun B
nupamue, Kyoe rmo TpéM Toukam
Ha péopax. Co3taHne BEIHOCHBIX
YepTEekKEU U 3alKUCh IIaroB
MOCTPOCHHSI




18

[TocTpoenue ceueHu B
nupamue, Kyoe rmno TpéM Toukam
Ha pEopax. Co3nanne BEBIHOCHBIX
YepTeKel U 3alUCh IIaroB
MOCTPOCHHUS

19

20

[TocTpoeHue ceueHui B
nupamue, Kyoe rmno TpéM Toukam
Ha pEopax. Co3nanre BEBIHOCHBIX
YEpTEkKEN U 3aMKUCh IaroB
MOCTPOCHHSI

[TocTpoenue ceueHuii B
nupamue, Kyoe rno TpéM Toukam
Ha pé6opax. Co3zmaHne BEIHOCHBIX
YEPTEKEN U 3aINCh [IaroB
IIOCTPOCHHUS

21

22

[ToBTOpEHME NIITAHUMETPUN:
Teopema 0 MpONOPHUOHATIBHBIX
otpeskax. [Tonobue
TPEYTrOJIbHUKOB

[ToBTOpEHME NIITAHUMETPUN:
Teopema Menenasi. PacueTsi B
CEUYEHUSX HA BEIHOCHBIX
yeptexax. Mcropust pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

KontponbHas pabora "AKCHOMBI
crepeomeTpun. Ceuenus"

B3anmuoe pacrionoxenue
NpsIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs npsimbie.
[Tpu3HaKky CKpEIUBAIOINXCS




25

26

npsimbix. [lapannensHbie npsiMble
B IIPOCTPAHCTBE

Teopema 0 cyliecTBOBaHUM U
€IUHCTBEHHOCTH MPSIMOU
MApAIUICIIBHON TAHHOW MPSMOW,
MPOXOIAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIe)KaIlleh Ha
JTaHHOW mpsiMol. Jlemma o
MEPECEUCHUU TTapaJlIEIbHBIX
MPSIMBIX TJTIOCKOCTBIO

[TapanaenbHOCTh TPEX MPSAMBIX.
Teopema o TpEx mapaieabHbIX
npsimbix. Teopema o
CKPEIIUBAIOITUXCS TIPSIMBIX

27

28

29

30

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHbIE CBOWCTBA
NapajuieIbHOTO MPOEKTUPOBAHUS.
N306paxenue pa3Hbix GUryp B
NapajyieIbHON MPOEKIUH

LlenTpanbHas npoekuus. YToi ¢
COHAIpPABJIECHHBIMU CTOPOHAMU.
Yros MexIy NpsAMbIMU

3aaun Ha 10Ka3aTeIbCTBO U
HCCJIeI0OBaHUE, CBSI3aHHBIE C
paCIONOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

[lonsATHA: MapanIenbHOCTh
IIPSIMOU U TUIOCKOCTH B
npoctpascTse. [IpusHak
[apaJUIEIbHOCTU IIPSIMON U




m1ockoctu. CBoMcTBa
MmapajJjicJIbHOCTH Hp}IMOﬁ 141
IIJIOCKOCTH

31

32

33

['eomeTpuueckue 3agaum Ha
BBIYHMCIICHUE U 10KA3aTeNbCTBO,
CBSI3aHHBIE C NIAPAJUICIBHOCTHIO
NPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoeHue ceuenus,
MPOXOJIAIIETO YEPE3 JAaHHYIO
NPSIMYIO Ha YEPTEXKE U
MapajyieaIbHOrO IPYTro MPsIMOM.
Pacuér orHOmICHUI

[TapannenbHas npoexIus,
MIPUMEHEHHUE JIJIS1 TOCTPOCHUS
CeveHUil Kyba u
napamuienenumnena. CBoiicTsa
napaJuiesienuIea U mpu3Mbl

34

[TapannenpHbI€ MIOCKOCTH.
[Ipu3Haku napasaienbHOCTH JBYX
IJIOCKOCTEMN

35

36

Teopema 0 MapaJuIeIbLHOCTH U
€IUHCTBEHHOCTH IJIOCKOCTH,
IIPOXOMSAIIEH yepe3 TOUKY, He
MPUHAJICKAILYIO TAHHOU
IJIOCKOCTH U CJIEICTBUS U3 HEE
CBolicTBa napajjiebHbIX
IJIOCKOCTEM: O MapajiebHOCTH
MPSMBIX [IEPECEUECHUS PH




37

NEpECEeYCHUH ABYX MapajuIesIbHbIX
IIOCKOCTEN TPEThEN

CBolicTBa napajuienbHbIX
IUIOCKOCTEHN: 00 OTpe3Kax
NapaJUIeNIbHBIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
NapajuIeIbHBIMU IUIOCKOCTSIMU; O
IIEPECECYCHUU NIPSIMOM C ABYMS
napajuiesIbHbIMU MIOCKOCTSIMU

38

39

[ToBTopenue: Teopema [ludaropa
Ha IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajuiesenunesia

41

42

Berurcnenue 1uH OTPE3KOB B
KyOe 1 MPSIMOYTOJILHOM
napasuieNienumnese

[lepnenuKyIJISIPHOCTD PSAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYIIIPHOCTHU IPSIMOU U
IIJIOCKOCTH

43

IlepnieHAMKYIIAPHOCTD IPSIMOU U
10cKOCTH. [Ipu3Hak
MIEPIICHIUKYIIIPHOCTH NPSIMOM U
IIJI0OCKOCTH

44

Teopema 0 CyILIECTBOBaHUU U
€IUHCTBEHHOCTH MPSIMOH,
MPOXOJIAIICH Yepe3 TOUKY




45

IPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K IJIOCKOCTH

[Inockoctu u MNCPIICHAUKYJLAPHBIC
UM IPSAMBIC B MHOTOT'PaHHUKAX

46

47

48

[InockoCcTH ¥ NEPHEHANKYISIPHBIE
UM IIpsIMbIE B MHOT'OTPaHHHUKAX

[lepneHauKyYJISp U HAKJIIOHHAS.
[TocTpoeHne neprneHauKyIspa u3
TOYKH Ha MPSMYIO
[lepneHAUKYJIISAp ¥ HAKJIIOHHAS.
[TocTpoeHue nepneHIuKyIsIpa us3
TOYKH HA MPSAMYIO

49

Teopema o Tpéx
NEePIeHINKYIpax (mpsaMas u
oOpaTHast)

50

Teopema o Tpéx
NEePIeHIUKYIpax (mpsaMast u
oOpaTHasi)

51

Yroa Mmexay CKpelmBaroIMMUCS
PSIMBIMH

52

ITouck nepneHaAuKyIIpHBIX
IPSIMBIX C IOMOLIBIO
NEePIEHIUKYJISPHBIX IJIOCKOCTEN

53

OpTOoroHaiabHOE NPOESKTUPOBAHUE

54

[Toctpoenue ceuenuit kyoa,
MIPU3MBI, IPABUJIBHOW NUPAMHU/JIbI
C IMMOMOIIBI0 OPTOTOHAJIBHOMN
MIPOEKIUU




55

56

57

58

59

[TocTpoeHue ceueHuii Kyoa,
MIPU3MBbI, TPAaBUIBHON MUPaAMUIBI
C IMIOMOIIBI0 OPTOTOHAJIBHOMN
MIPOEKIINU

CummeTpusi B IPOCTPAHCTBE
OTHOCHTEJIBHO IINIOCKOCTH.
[lnockocTn cumMMeTpui B
MHOTOTPaHHUKaX

[Ipu3Hak nepneHIuKyJJIspHOCTH
IIPSIMOM M TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

[IpaBUIIEHBIE MHOTOTPAaHHUKH.
Pacuét paccTosiHHil OT TOUKH 10
IUIOCKOCTH

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuil OT TOUKH 70
IUIOCKOCTH

60

61

CriocoObI OITyCTHUTH
MEePHEHINKYJISAPbl: CAMMETPHUS,
CIBUT TOYKH IO NMAPaJIIEIbHON
pSAMOH

CnBur 1o HenapauieabHOU
NPSAMOM, U3MEHEHUE PACCTOAHUN

62

63

KonTponsHas pabora "B3aumHoe
PaCIIOJIOKEHUE MIPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"
[ToBTOpEHME: YO MEXIY
IPSAIMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOJIBHOM




64

65

66

TPCYI'OJIbHUKE, TCOPCMA
KOCHHYCOB

[ToBTOpEHUE: Yroi MEXIy
CKPEIIUBAIOITUMHUCS MPSIMBIMU B
MPOCTPAHCTBE

['eomeTprueckue MeTOabl
BBIYMCIICHUS yTJIa MEXKITY
MPSIMBIMU B MHOT'OTPAHHUKAX
JByrpannsiii yroa. CBOWCTBO
JIMHEWHBIX YIJI0B ABYTPAHHOIO
yriia

67

[leprieHAMKYIIAPHBIE TNIOCKOCTH.
CaoiicTBa B3aUMHO
MEPIEHANKYISPHBIX TIIOCKOCTEMN

68

69

70

71

[Ipu3Hak neprneHanKyIspHOCTH
IJIOCKOCTEM; TeopeMa O MpsIMOn
IepecedyeHus AByX MIOCKOCTEN
MEPIECHANKYJISPHBIX TPETHEU
IJIOCKOCTH

[IpsimoyToOnbHBIN
napajuieNienumen; Kyo;
M3MEPEHHUs], CBOMCTBA
MPSMOYTOJIbHOTO
napajienenuesia

Teopema o quaronanu
PSIMOYTOJILHOTO
napa’suiesienumesa u caecTBUe U3
Hee

Crepeomerpuyeckue u
NpUKJIaHbIE 32/1a4H, CBSI3aHHBIC




72

CO B3aMMHBIM PaCIIOJIOKCHHUCM
IMPAMBIX U IINIOCKOCTHU

[ToBTOpEHUE: CKpeLBaIOIINECS
npsiMble, TapaJLIeIbHbIE
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpPaHHUKAX

73

74

75

76

[Tapa napanenbHbIX IIOCKOCTEN
Ha CKPEILMBAIOIINXCS MPSIMBIX,
paccTOsIHUE MEXIY
CKpEIIMBAIOUIMMUCS NPSIMbIMU B
IPOCTBIX CUTYaLUAX

PaccrosiHue OoT TOUKHM J10
IJIOCKOCTH, PACCTOSSHUC OT
HpHMOﬁ J0 IINTOCKOCTHU

Brruncnenue paccTostHu MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
ITOMOLIBIO TIEPIIEHAUKYJIIIPHOU
IJIOCKOCTH

TpéxrpaHHblil yroji, HEPAaBEHCTBA
JUISL TPEXTPAaHHBIX YIaoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JIJII TPEXTPAHHOTO yriia

77

78

DneMeHTHI chepudeckoit
TEOMETPHUH: T€0AE3NUECKUE JINHUN
Ha 3emMie

KontponbHas pabora "Yribl u
paccrosiHus"

79

CucremMaTu3anus 3HaHUHN
"MHOIrOrpaHHUK U €r0 JIEMEHTHI"




[Tupamuga. Buael nupamu,.

80 1
[IpaBunbpHas nupamuaa

31 [Tpusma. IIpsimMas u HaKJIOHHAs 1
npusMel. [IpaBunbpHas npusma
[IpsiMo#t napajurenenumen,

82 MPSMOYTOJIbHBIN 1
napajuiesnenumnesn, Kyo

23 Brlmykiibie MHOTOTpaHHUKH. |
Teopema Diinepa
Brinmykiible MHOTOTpaHHUKH.

84 Teopema Duinepa. [IpaBunbHbIE U 1
NOJIyPaBUJIbHbIE MHOTOTPAaHHUKHU

35 ‘I'<OHTp0JIBHa$I pabora 1

MHororpanHukn"

36 [TonsiTHE BEKTOpA HA IIJIOCKOCTU U 1
B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTs BEKTOpPOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnosxenue BekTopa mo 6asucy

91 TPEX BEKTOPOB, HE JIEKAIUX B 1
OJHOU MJIOCKOCTH

92 CkansipHoe npou3BeCHUE 1

93 Brruncnenue yria Mexay 1
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agauu ¢ BEKTOpaMu 1

95 IIpocrenimme 3a1a4n ¢ BEKTOPAMHU 1




96 IIpocrenimue 3a1a4u ¢ BEKTOPAMHU 1

97 IIpocrenimue 3a1a4u ¢ BEKTOPAMHU 1

03 O6061£I€HI/I€ A CUCTEMATH3AIIUS |
3HaHUU

99 O606HvleHI/Ie U CUCTEeMAaTH3aLus |
3HAHUM

100 Wrorosas koHTpoabHas paboTa 1

101 Hrorosas koHTpoabHas paboTa 1

102 ;)H(Z(I){(?/ILI;IIeHHe A CUCTEMAaTH3alUs |

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KUIIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne Hara nugpossie
Tema ypoka Konrpoasnbie IIpakTnyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
IToBTOpenue Temsl "KoopauHaTsl
1 BEKTOpA Ha IUTIOCKOCTH U B 1
npocTtpaHcTae"
) [ToBTOpenue temsl "CkansapHoe 1
MIPOU3BEICHUE BEKTOPORB"
IToBTOpeHue TeMsl "BrrunciieHue
3 yIJla MEXKy BEKTOPAMH B 1
npocTtpaHcTae"
[ToBTOpenue Temel "YpaBHeHHE
4 MPSMOM, MPOXOASAILIEH Yyepe3 ABE 1
TOYKH"
5 YpaBHEHHE TIIIOCKOCTH, HOPMAJlb, 1
yYpaBHEHHE MJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE MIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE MJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuneliHble HEpaBEHCTBA, 1
JIMHEHHOE IPOrPaMMHUPOBAHKE
9 JIuneliHble HEpaBEHCTBA, 1
JUHEHHOE TPOrpaMMUPOBAHHE
AHaTUTUYECKUE METOIbl pacuéra
10 yIJla MEXIy IPSIMBIMU B 1

MHOT'OI'paHHHKAaX




11

AHanuTH4YecKHue MCTOAbI pacqéTa
yriia MCXKAY IJIIOCKOCTAMMU B
MHOT'OrpaHHHUKaX

12

13

dopmyiia pacCTOSIHUA OT TOYKHU
JI0 TJIOCKOCTH B KOOpJMHATAaX
Haxoxnaenue pacctosiHui OT
TOYKH JI0 TJIOCKOCTHU B KyOe

14

15

HaxoxneHnne paccTossHUI OT
TOYKH JI0 TNIOCKOCTH B
IIPaBUJIBHOM TMpaMuIe

KonTponsnas padota
"AHaIUTHYECKAs TEOMETPHUsT"

16

17

CeueHust MHOTOTPaHHHUKOB:
CTaH/JapTHbIE MHOTOTPaHHUKH
CeueHust MHOTOTPAaHHUKOB:
METO/ CJIEJIOB

18

CeueHust MHOTOTPaHHHUKOB:
CTaHJIAPTHBIC TUIOCKOCTH,
nepeceyeHus MPSIMbIX U
IIOCKOCTEH

19

[TapaitenbHbie NpSIMBIE U
IJIOCKOCTH: TIapaJuleIbHbIE
CEUYCHHUS

20

21

[TapannensHble NPAMBIE U
IJIOCKOCTH: PAaCYET OTHOLIEHUI
[TapamienbHble IPSIMBIE U
IJIOCKOCTH: YTJIbl MEXIY
CKPEILMBAOLIIUMHUCS NPSIMBIMU




22

[lepneHauKyIspHBIE PSIMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE MapbI
NEPIEHIUKYIISPHBIX INIOCKOCTEH
U IPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

24

25

[lepneH UKy pHBIE TPSIMBIE U
IIJIOCKOCTH: TEOpEMa O TpeX
NEPIEHIUKYJIIIpax
[lepneHAUKYIISIpHBIE PSIMBIE U
IJIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOT'OTpaHHUKAaX

[ToBTOpEeHME: TIIOMIAIN
MHOTOYTOJIbHUKOB, (hOPMYJIBI IS
10 e, COOOpaKeHUS
og00us

26

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIsI
10 e, COOOpaKeHUS
og00us

27

28

29

[ToBTOpEeHue: momann
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIsI
TIomaen, CoOoOpaKeHus
mogo0us

IImomanu ceuenuit
MHOTOTPAaHHUKOB: TIJIOIIA !
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUS TOJ00uS

IImomanu ceuenuit
MHOTOT'PAHHUKOB: IIOLIAN




30

31

32

MOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOPAKECHHS TI0100us

KoHntpospHas pabora
"[loBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHHSI MHOTOTPAaHHUKOB"

O06bém Tena. O0beM
PSIMOYTOJILHOTO
napasuiesenurena

3anaum 00 yIBOEHUU Ky0a, 0
KBaJparype Kyda; 0 TPUCEKIUU
yria

33

34

35

36

37

CrepeomeTpruyecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO
napajuienenuresna

[IpukitamHple 3a/1a4u, CBSI3aHHbBIC
C BBIYHUCIIEHHEM 00BEMA
MPSMOYTOJIHLHOTO
napauiesenue/a

O0bEM NpsAMOI PU3MBI

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHbBIE C BBIUHUCICHUEM
00BEMOB NPSIMON TPU3MBI

[IpuknagHblie 3a1a4n, CBA3aHHbBIC
¢ 00bEMOM MPSAMOM MPU3MBI

38

Brruucnenue o0bEMOB T C
IIOMOILIBIO OIIPEIEIIEHHOTO
uHTerpana. O0bEM HaKJIOHHOM
IPU3MBI




39

Brruuciieame 00EMOB TeI €
MTOMOIIBIO ONIPEACTEHHOTO
uHTerpana. O0bEM NrpaMuIbl

40

®opmyna o0bEMaA MUPaMHUIBI.
OtHomeHne 00bEMOB MTUPAMUI C
00IIIUM YTJIOM

41

42

43

44

®opmyna o0bEMaA MUPaMHUIBL.
OTtHomeHne 00beMOB UPAMUTL €
00IIIUM YTJIOM

CrepeomeTpruyecKue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOW TTPU3MBI

CrepeomeTpudeckue 3a1adm,
CBsI3aHHBIE C 00BEMaMU

MU PAMHUJIBI

[IpuxnagHble 3a7a4u 110 TEME
"OO0BEMBI TEH", CBI3aHHBIC C
00BEMOM HAKIIOHHOM MPU3MBI

45

[IpuxnagHble 3a7a4u 110 TEME
"O0BEMBI TE", CBS3aHHBIC C
00BEMOM MHUPAMU/IBI

46

[Tpumenenne 0ObEMOB.
Brruncienue paccTostHUS 10
IUIOCKOCTH

47

48

KontponbHas padora "O6bEM
MHOTOrpaHHUKa"
[{unuHapuvecKas TOBEPXHOCTb,
00pa3yronye MIIHHAPUISCKOMN
MOBEPXHOCTHU




49

Hunuuap. [IpsimMoit kpyroBoit
uunuHAp. [lnomans noBepxHocTu
HWJIAHAPA

50

KoHnueckas nOBEpXHOCTB,
oOpasyrolue KOHN4eCKon
noBepxHocTh. Konyc

51

52

53

CeueHune KOHyca IIOCKOCTHIO,
napajuieTbHOM MII0CKOCTH
OCHOBaHUS

Y ceuéHHBIN KOHYC.
N300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

[Tmomaas 60KOBOM MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTH KOHYCa

54

55

56

[Tnomaas OOKOBOM MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpruuecKkre 3ajauu Ha
JTIOKA3aTeIbCTBO U BEIYHCIICHHE,
MMOCTPOCHUEM CEUCHUI
UJIUHIpPA, KOHyCca
CrepeomeTpruuecKkre 3ajauu Ha
JTIOKA3aTeIbCTBO U BHIYHCIICHUE,
IIOCTPOEHUEM CEYEHUN
IIWIKHJIpa, KOHyCca

57

58
59

[TpukamHbIe 337291, CBI3aHHBIC
C IIMUITMHIPOM
[TpuknanHbie 337291, CBSI3aHHBIC
C IWIHHIPOM
Cdepa u map




60

61

62

[Tepecedenue cdepsl U mapa ¢
iockocThto. Kacanue mapa u
chepsl iockocThio. Bua u
n300pakeHue mapa

[Tepeceuenue cdepsl u mapa ¢
II0CKOCThI0. Kacanue mapa u
cdepsbl MI0CcKOCThI0. Bua u
n300pakeHue 1apa

VYpauenue cdepsl. [Tnomans
chepsl u e€ yacrteit

63

Cummetpusi cepsl U mapa

64

CrepeomeTpruuecKkue 3ajauu Ha
JIOKA3aTeJIbCTBO U BHIUUCIICHHE,
CBSI3aHHBIE CO C(Pepoii U MIapPOM,
MMOCTPOCHUEM UX CEUEHUM
IJIOCKOCTBIO

65

66

CrepeomeTpruyecKue 3aJja4u Ha
JTI0OKa3aTeNbCTBO U BBIUUCIICHUE,
CBsA3aHHbIE CO cPepoil U mapom,
MOCTPOEHUEM UX CEUEHUI
IJIOCKOCTBIO

[TpuknanHbie 337291, CBSI3aHHBIC
co cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BEIYHCIIEHUS B
OKPY>KHOCTH, CTaHIapTHBIC
oo0us

68

Paznuunsbie KOM6I/IHaHI/II/I TCJI
BpaliCHUA 1 MHOT'OTPAHHWKOB




69

70

3amaun o teme "Tena u
MMOBEPXHOCTH BpamieHus "

3amaun o teme "Tena u
MOBEPXHOCTH BpaICHUS "

71

72

KonTponbHas pabdora "Tena u
MMOBEPXHOCTH BpamieHus "

O6bém nunuuapa. Teopema 00
00BbEME MPSIMOTO IUIHUHIPA

73

74

Breruncienne 00MOB TeI €
TIOMOIIIBIO OTIPECTIEHHOTO
uHTerpana. O6bpEM KoHyca

[Imomaau GOKOBOM M MTOJTHOM
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyecKkue 3aauu,
CBSI3aHHBIC C BBIUHCIICHUEM
00BEMOB IIJIMH]IPA, KOHYCA

76

[IpuknagHeie 3a1a4u O TEME
"OO0BEMBI U IUIOIIAAN
OBEpXHOCTEH Te"

77

78

O0bEM mapa 1 mapoBoro
cektopa. Teopema 06 oOBEME
mrapa. [Inomane coepsr.
CrepeomeTpuyecKue 3aJauu,
CBSI3aHHBIC C BBIUHUCIICHUEM
00BEMOB 111apa, MmapoBOro
CErMEHTa U IIAPOBOTO CEKTOpa
[Ipuknagaeie 3a1a4M MO TEME
"OO0BEMBI TCH", CBI3aHHBIC C
00BEMOM I1apa ¥ IUIOIIA/IBIO




cepnl. COOTHOIICHHS MEXTY
IUTONIA/ISIMH ITOBEPXHOCTEH U
00BEMaMHU OTOOHBIX TENI

79

[TogoOHBIE Tena B MPOCTPAHCTBE.
N3menenne o0bpEMa ipu
nonooun. CrepeoMeTpuyeCcKue
3a/1ayu, CBSI3aHHBIC C
BBIYHMCIICHUEM 00BEMOB TEIl U
IJIOIIAICH ITOBEPXHOCTEN

80

KontponbHas padora "I[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"

81

JIBM>KEHMS IPOCTPAHCTBA.
OtoOpaxxenust. [[BuxeHus u
paBeHcTBO ¢uryp. O6mue
CBOMCTBA JBHKCHUMN

82

Bunbl 1BUKEHUI: TapaJUIeIbHbBINA
MEPEHOC, LIEHTpaJbHas
CUMMETpPHS, 3€pKAIbHAS
CUMMETpPHUS, MOBOPOT BOKPYT
npsIMOI

83

84

85

[IpeobpaszoBanus moao0Ous.
[Ipsmas u cdepa Ditnepa
['eomeTpuueckue 3aga4um Ha
MPUMCHCHHE JIBHKCHUS
KontponbHas padota "BekTopsl B
pocTpaHcTBe"

86

O6o6miaroniee noropenue 11
MTOHATUN U METOJIOB Kypca
reomeTpuu 10—11 knaccos,




CUCTeMaTH3alusl 3SHAHUA:
"ITapaysienbHOCTH MPSAMBIX U
MJIOCKOCTEN B pocTpaHcTBe"

87

88

89

O6o6maromiee nopropenue 11
HNOHATUHN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTEeMaTHU3alUsl 3HAaHUM:
"Bektopsl B mpocTpaHcTBE"

O6o6maromiee nopropenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—-11 kaccos,
CUCTEMATH3AIUA 3HAHUU:
"BekTopsl B mpocTpaHcTBe"

Oo6o6maromiee mopropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—11 kmaccos,
cucreMaTtusanus 3HaHui: "Oo0beM
MHOTOTrpaHHUKa"

90

91

O6o6maroniee noropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10—-11 knaccos,
cucreMaTtu3anus 3HaHui: "O0beM
MHOTOTrpaHHUKa"

Oo6o6maromiee mopropenue 11
MOHATHUM U METOZOB Kypca
reomeTpun 10—11 kmaccos,
CHUCTEeMaTH3allvs 3HAHUMN:
"Ilmomaayu NOBEpXHOCTU U
00BEMBI KpYTJIBIX TET"




92

93
94

95

Oo6o6maromiee mopropenue 11
MOHATHUN U METOJOB Kypca
reometrpun 10—-11 knaccos,
CHCTEMAaTH3aIUs 3HAHUMN:
"[1momaan MOBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

HToroBast KOHTpoIbHAs paboTa
HtoroBast KOHTpoOIbHAs paboTa

[ToBTOpEeHME, 000OIICHHE U
cHUCTEMaTU3alis 3HaHUH!

96

HcTopus pa3BUTUS CTEPEOMETPHUU
KaK HayKH 1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

97

98

99

Hctopust pa3BUTHsL CTEPEOMETPUN
KaK HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BUTHS CTEPEOMETPUUN
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

HcTopus pa3BUTUS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

100

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HAyKU U €€ pOjIb B pa3BUTUU




COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOIui

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

101

HcTopus pa3BUTUSL CTEPEOMETPUU
KaK HayKH 1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ui

102

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMOBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOCHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpelHero o01ero 00pa3oBaHus

['eomeTpus

7.1

OHepI/IPOBaTB IOHATUAMMU: TOUKA, IIPAMasd, IIJIOCKOCTDb

7.2

7.3

HpI/IMeHHTL AKCHUOMBI CTCPCOMCTPpHUN U CIICACTBUA N3 HUX IIPpHU
PCUHICHHUH I'COMCTPHUUCCKHX 3a/1a1

OnepupoBaTh [IOHATUAMMU: [apajuleIbHOCTh u
MEPIEHANKYJIIPHOCTD IPSIMBIX U INIOCKOCTEN

7.4

7.5

7.6

KnaccupuuupoBath  B3aMMHOE  paclojOKEHUE TMPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

OnepupoBaTh NOHATUSMU: ABYTPAHHBIN YToJ, TPAHU JBYTPAHHOTO
yriia, pe0po ABYTrpaHHOTO yIJia, IMHEHHBIN YOI ABYTPAHHOTO YIJIa,
rpajaycHas Mepa JBYIPaHHOIO yIja

OnepupoBaTh  NOHATUSIMHU:  MHOTOTPAHHHUK, BBINYKIBIA U
HEBBINYKJIBIA ~ MHOTOTPAHHUK,  3JEMEHThl  MHOTOIPaHHHUKA,
MPaBUJIbHBIA MHOTOI'PaHHUK

7.7

7.8

Pacno3snaBath OCHOBHBIE BHJABl MHOTOTPAHHUKOB (MHUpaMuia,
npu3Ma, MPSIMOYTOJIbHBIN MapajuieNenunes, Kyo)

KrnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAHUS IS
Ki1accupuKauu (BBIMYKIbIE W HEBBITYKIbIE MHOTOTPaHHUKH,
[IPAaBWJIBHBIE MHOTOIPaHHUKH, MPSIMbIE W HAKJIOHHBIE ITPU3MBI,
MapaJlyIeIIeuIneabl)

7.9

OHGpHpOBaTB IIOHATUAMMU: ceKymias IIJIOCKOCTB, CC€UCHUC
MHOT'OI'PaAaHHHUKOB

7.10

7.11

7.12

7.13

OOBSICHITh TPUHIUIIBI TIOCTPOCHUS CEYEHUN MHOTOTPaHHHUKOB,
UCIIOJIb3Ysl METO/JI CIIEI0B

CtpouTh CeueHHss MHOTOIPAHHUKOB METOJIOM CJIC/IOB, BBITIOJHSATH
(BBIHOCHBIC) IJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemath 3amaum Ha HaXOXKACHUE T€OMETPHUYECKHX BEIHYHH II0
o0pasiam Wil aJropuTMaM, IPUMCHSIS U3BECTHBIC aHATTUTUYCCKUEC
METO/bI TPH PEIICHUH CTAaHAAPTHBIX MAaTEMATWYECKHUX 3a/a4 Ha
BBIYKCJICHUE PACCTOSHUI MEXKIY IBYyMsS TOYKAMH, OT TOYKH JIO
IpSMON, OT TOYKHUAO IUIOCKOCTH, MEXIY CKpPEIIUBAIOIIMMUCS
OPSMbBIMH

Pemarn 3a1a41 Ha HAXOXJICHHUC TCOMCTPHUUYCCKUX BCIIMYHUH 110
06pa3uaM WJIN aJITOPpUTMaM, IIPpUMCHAA U3BCCTHLIC aHAJIMTUUCCKHUC




7.14

MCTOAbI IIPU PCIICHHUMN CTAHAAPTHBIX MATCMATUYCCKUX 3aJ/la4 Ha
BBIYUCJIICHUC YTJIOB MCKAY CKPCIIMBAIOIHUMHUCA IPAMBIMU, MCIKIAY
HpHMOﬁ H INIOCKOCTBIO, MCKIY INIOCKOCTAMMU, ABYT'PAHHBIX YIJTIOB

Bbruncasate 00bEMBI M IIIOMAAN TOBEPXHOCTEH MHOIOTPaHHUKOB
(npu3ma, nupamMmaa) € OpPUMEHEHHEM (OPMYJ, BBIYHUCIATH
COOTHOIIEHUSI MEXAy IUIOIIAJIMU IOBEPXHOCTEH, oObEMaMu
M0I00HBIX MHOTOTPAHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh MOHATUSIMHA: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M INIOCKOCTh CHMMETPHUHU
(burypsl

W3BnekaTh, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATH HHDOPMALIHIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (DUTYpaAX, TPEICTABICHHYIO
Ha YepPTEeKax U PUCYHKAX

[TpumensTh reOMEeTPUYECKHE bakThI TUIS perieHus
CTEpPEOMETPUUECKHX 3a/ay, MPEANoararmluXx HECKOIbKO IIaroB
pEIIeHHUs, €CIIM YCIOBHS MPUMEHEHUs 3a/1aHbl B SIBHOUM Gopme
[TpumeHsTH pOCTEHIIINE MTPOrPAMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX
3a1a4y

7.19

[IpuBOoMTE nDpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETpUU
B HCKYCCTBE

7.20

11 KITIACC

Kon
NMPoBEPSIEMOro
pe3yJjbTaTa

6

[IpumeHsATh MONMy4YeHHbIE 3HAHUS HAa NPAKTHKE: aHATIU3HPOBATh
peaJIbHbIE CUTYalluy U IPUMEHATh U3yUEHHBIE TOHATHS B IIpOLiECcCe
MOKMCKA PEIIeHNs MaTeMaTUYeCKu cPOpMyIMPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTyallUM Ha S3bIKE TI'E€OMETPUH,
UCCIIEIOBaTh  IIOCTPOEHHBIE  MOJEIM C  HCIOJIb30BAaHUEM
reOMETPUUECKUX MOHATUH M TeopeM, ammapara aiareopbl, pemarb
IPAKTUYECKHE 3a/1a4H, CBsI3aHHbIE C HaX0XJACHUEM
TreOMETPUYECKUX BETUYHH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

I'eomerpus

6.1

6.2

OnepupoBaTh  MOHATUSAMHU:  UWIMHAPUYECKAS  MOBEPXHOCTD,
oOpazytomnye  OUIUHAPUYECKONM  TMOBEPXHOCTH,  LUJIUHJP,
KOHUYECKast MOBEPXHOCTb, oOpa3yroniue KOHHYECKOU
MMOBEPXHOCTH, KOHYC, cheprudeckas mOBEpXHOCTh

PacrioznaBath Tena BpameHus (IMUITHHIP, KOHYC, cdepa u 1map)




6.3

OOBACHATH CTIOCOOBI OTYUYESHHSI TEJT BPAIICHUS

6.4

6.5

6.6

KiaccudunupoBath B3auMHOE pacnoioxkeHue chepbl U MIIOCKOCTH
OnepupoBaTh IMOHSATHUSMHU: IIAPOBOM  CETMEHT, OCHOBaHUE
CErMEHTa, BBICOTA CETMEHTA, IAPOBOW CIIOW, OCHOBAaHUE MAPOBOIO
CJIOs1, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOM CEKTOP

Boruncnare 00bEMBI M IIJIOMAAN TMOBEPXHOCTEH TeN BpallleHUs,
T€OMETPUUECKHUX Tell C IPUMEHEHHEM (HOopMYyJT

6.7

OnepupoBaTh NOHATUAMH: MHOTOTPAHHMK, BIIMCAHHBIA B chepy U
OIMCAaHHBIN 0KOJIO0 cdepsl, cepa, BIUcaHHasi B MHOTOTPAHHUK UITU
TEJIO BpaICHHUS

6.8

BBIYUCIIATE COOTHOIICHHS] MEXKIY IUIOMAIIMUA TOBEPXHOCTCH W
00BbéMaMU ITOJOOHBIX TE

6.9

6.10

6.11

6.12

N300paxkate u3zydaembie (UTYpbl OT PYKH M C TPUMEHEHHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BBINOAHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEI
BpALLCHUS

W3Bnekars, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh NH(OPMAIIIO
0 IPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (DPUTYpaX, IPEICTABICHHYIO
Ha yepTexax U pUCYHKAX

[TpumeHsATH reOMEeTpUYECKHe (axThI IS peleHus
CTEpEOMETPUUECKUX 3a/ay, MPEANONaralliuX HECKOJbKO HIaroBs
pELIeHHUs, €CIH YCIOBHS MPUMEHEHHUs 3a/1aHbl B SIBHOU Qopme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE TIEHCTBHSI CII0KEHUS BEKTOPOB, BEIYUTAHKS BEKTOPOB U
YMHO)KCHHUSI BEKTOpa Ha YHUCJIO0, OOBSICHATH, KAKUMH CBOMCTBAMHU
OHU 00J1a1ar0T

6.15

[IpumeHsTh IpaBUIIoO Mapajuieenuneaa Mpyu CI0KEHUH BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh  NOHATHSAMH:  JACKAapTOBBI  KOOPAMHATBI B
IIPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB,
KOOpPAMHATBl BEKTOpAa, YroJI MEXIy BEKTOpPAMH, CKaJSIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI

Haxonute cymMMy BEKTOPOB M NPOM3BEIACHUE BEKTOPA HA YHUCIIO,
YTOJ MEXIy BEKTOPaMH, CKaJIsIpHOE MPOU3BEACHUE, PACKIIAIbIBATh
BEKTOD I10 ABYM HEKOJUIMHEAPHBIM BEKTOpPaM

3amaBaTh IUIOCKOCTh YpaBHEHMEM B JEKAPTOBOW CHUCTEME
KOOpJUHAT

6.19

6.20

Pematsb HpOCTGfIHIHG reoOMETpUYCCKUC 3aJjaud Ha HIPUMCHCHUC
BCKTOPHO-KOOPJAWHATHOI'O METO1a

Pemarn 3aJa4i Ha J0Ka3aTCJIIbCTBO MATCMATUUYCCKHUX OTHOIIICHUU U
HaXOXJIACHUEC TICOMCTPHUYCCKUX BCJIWYHUH I10 o6pasuaM 501041




ajropurMaM, HNpUMCHAA HU3BCCTHBIC MCTOAbI TIIpU PCUHICHUUA
CTAaHJAPTHBIX MATCMATUICCKUX 3a1a4

6.21

[IpuMeHATH mpocTENIIME TPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHA PEIIEHUN CTEPEOMETPUUYECKUX
3a1a4

6.22

[IpuBOoauTE ©IpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETPUU
B HCKYCCTBE

6.23

[IpumMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIU3UPOBATH
peanbHbIE CUTYallud U IPUMEHATH U3yUYEHHbIC IOHATHUS B IIPOLIECCE
MOMCKA PEIlIeHUs] MaTeMaTH4ecKu chopMyTUPOBAHHOMN MTPOOIEMBI,
MOJIETUPOBATh peajbHblE CHUTyalldd Ha S3bIKE TE€OMETPHUH,
UCCJEAOBaTh  IOCTPOCHHBIE  MOJEIM C  HCIOJb30BaHUEM
reOMETPUYECKUX MOHATUA M TEOpeM, almapaTa aiareopbl, pemarb
PaKTUYECKUE 3a/1auu, CBSA3aHHBIE c Hax0JICHHEM
reOMETPUYECKUX BETUYHH




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KIIACC

Kox IIpoBepsieMbIil 3JIEMEHT COJIEPKAHUA

7 ['eomeTpus

OcHOBHBIE  NOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
7.1 = mpoctpanctBo. [ToHsTHE 00 AaKCMOMAaTUYECKOM NOCTPOCHHHM CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX

B3anMHOe pacnosokeHHe MNpsSMBIX B IPOCTPAHCTBE: MEpeceKaroluecs,
napajieNbHble M CKpeluBarolmuecs npsmble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE: MapajuleIbHBIE MPSMbIE B MPOCTPAHCTBE,
napajieIbHOCTh TPEX MPSMBIX, HapaIeIbHOCTh MPSIMON U INIOCKOCTH. Y TJIBIC
COHAIPaBICHHBIMH CTOPOHAMH, YTOJl MEXKIy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MapajulelbHble  IUIOCKOCTH,  CBOWCTBA
napajuieNnbHbIX MIockocTel. IlpocTeiimme mpocTpaHCTBeHHBIE (DUTYPHI HA
TUTOCKOCTH: TETPadIp, Ky0, MapasuIeseuIie]], TOCTPOCHUE CEUCHHH

7.2

[lepneHIMKYIAPHOCTD MPSMON U IUIOCKOCTH: NMEPINEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSMBIE MapajuleibHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH NPSAMOM M IIOCKOCTH, TEOpeMa O MNPSAMOU
NEPIEHINKYIISPHON TNIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXKIY MPSAMOM
7.3 WM IIOCKOCTHIO, JBYIPAHHBIM YIoOJI, JIMHEWHBIM yrojl JABYTPAHHOIO YTJA.
[lepnieHaUKyIAp W HAKJIOHHBIE: pPACCTOSSHUE OT TOYKH IO IIJIOCKOCTH,
paccTosiHMe OT MPSIMON J0 IUIOCKOCTH, MPOEKIHs (PUryphl Ha IIOCKOCTb.
[lepneHAUKYIApHOCTh IUIOCKOCTEW: MpPU3HAK NEPHEHAUKYIAPHOCTH JBYX
miockocreil. Teopema o TpEX NEpHEHIUKYISIpax

[ToHsITHE MHOTOI'paHHNKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIBIE U
HEBBIMYKJIbIE MHOTOIPAHHMKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-
yToJIbHAsI IPU3Ma, TPaHu U OCHOBAHUS MPU3MBI, IIPsIMasi U HaKJIOHHAs IPU3MBI,
OOKOBas M MOJIHAs MOBEPXHOCTh NMpU3Mbl. [lapannenenunesn, NpsaMoyroabHbIHA
napajuieJenuIe] U ero ceorcrea. [lupamuaa: n-yronsHas nupaMuia, rpaHu 1
OCHOBaHHME TNHpaMUAbl, OOKOBas M TOJHAasg TOBEPXHOCTb MHPAMHJIBI,
NpaBWIbHAST W Yyce4YEHHas MNUpamMuaa. OJIEMEHTbl MPU3Mbl U MUPAMHJBIL.
[IpaBuiibHBIE MHOTOTPAaHHUKU: TOHSATHE IPaBUIBHOIO MHOIOI'PAHHHUKA,
NpaBWIbHAS TpU3Ma M TpaBUIIbHAS NUPAMHAA, MPaBUIbHAS TPEYToJbHAS
nupaMuia U TPaBWIbHBIN TeTpadap, KyO. IlpencraBienue o mpaBUIIBHBIX
MHOTOTPAaHHUKAX: OKTa3Jp, N0AEKa’ap U uKocasapyrue CeueHus Npu3Mbl U
MU PAMUJIbI

7.4

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTENIBHO TOYKH, IPSIMOM,
7.5 = TUIOCKOCTH. OJEMEHTHl CUMMETPUM B MNHpaMuJax, Napajljiesenurnenax,
IIPaBUJIbHBIX MHOTOTPaHHHUKAX

Brluncienue SJeMEHTOB MHOTOTPAHHHMKOB: pé&Opa, AWaroHaiad, VTIJIbL

7.6 . . .
[Tnouans OOKOBOM MOBEPXHOCTH M IOJIHOM MOBEPXHOCTU IPSIMOW MPHU3MBI,




IUIONIA/Ib OCHOBAHHM, T€OpeMa O OOKOBOW MOBEPXHOCTH MPSIMOU MPU3MEI.
[Inomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOW MHUPAMUIBI,
TeopemMa O IUIomand yced€éHHoW mupaMuibl. [lorstue o6 o6véMe. OOBEM
MMAPAMUbL, IPU3MBI

7.7

[logoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

IIpoBepsiemMblii 3JIeMeHT COAepPKAHUS

['eomeTpus

[nnuHapudeckas ITOBEPXHOCTb, oOpasyroiue HUAJTMHIPUIECKON
MOBEPXHOCTH, OCh LMUIMHAPUYECKON MoBepXHOCTH. L{unuuap: ocHoBaHus U
O0KOBasi OBEPXHOCTh, 00pa3yoIas U OCh, IUIOMAAb OOKOBOW M MOJHOMN
MTOBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yronue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TMOBepXHOCTH. KOHYyC: OCHOBaHWE W BEpIIMHA,
oOpa3syro1ias 1 0Ch, IJIOMIaJAb OOKOBOW U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIoIue u BEICOTA, OCHOBaHUS M OOKOBAsI IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AUaMeTp, IJIOL[alb IMOBEPXHOCTU CQephl.
B3anmuoe pacnonoxxenue cepbl M IUNIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe, momaab chepbl

6.4

N3o0paxenue Ten BpalieHus Ha II0CKOCTH. Pa3BEpTKa UIUHIpa U KOHYCa

6.5

KoMOunanmm Ten BpalleHHs W MHOTOIPAaHHUKOB. MHOTrOrpaHHUK,
ONMCaHHBIA OKOJIO chepsl, cepa, BIUCAHHAST B MHOTOIPAHHUK, WU TEJO
BpallEHUs

6.6

6.7

[Tonstue 06 06béMe. OcHOBHBIE CBOIICTBAa 00BEMOB Ten. Teopema 06 00bEMeE
MPSIMOYTOJILHOTO TIapajuienienumesa u ciaeactsus u3 He€. O0bEM nUIMHApA,
koHyca. O0BEM 1apa u miomaab chepsl

[lono6uble Tena B mpocTpaHcTBe. COOTHOUIEHHS MEXIY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell

6.8

Ceuenuss uunuHApa (MapajielbHO M TEPIEHIUKYISPHO OCH), CEUYCHHS
KOHYyca (mapaieIbHOE OCHOBAHUIO U IPOXOSAIIEE YEPES BEPLINHY ), CEUEHUS
niapa

6.9

Bexrop Ha uiockocth 1 B npocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha 4yucino. PasnoxxkeHue BekTopa IO TpéEM
HEKOMIUIaHapHBIM BekTopaM. [IpaBuno nmapamnenenunena. Pemenne 3anay,
CBSA3aHHBIX C IPUMEHEHUEM ITPaBUJI ACUCTBUM C BEKTOPAMU

6.10

IIpsmoyronpHasgs cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl
BekTopa. lIpocreiimme 3amadyn B KOOpAMHATAX. YTOJI MEXKIY BEKTOpPaMHU.
CkansipHO€ NPOU3BENECHUE BEKTOPOB. BhIUKCIIEHNE YIIIOB MEXKIY NMPSIMBIMH




U IUDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOA NPH  pELICHUHU
r€OMETPUYECKUX 3a]a4



IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIEeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMBbI CPeIHEro
o0urero odopasoBanus

Brnagenne wmeTtogamum J0Ka3aTeNbCTB, aJITOPUTMAMHU  PEILIEHUS
3a1a4; yMmeHue (opMynIMpoBaTh M ONEPUPOBATH IMOHITUAMU:
OIIpeZIeICHHE, AKCHOMA, TeOpeEMa, CIEICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHSATh HX;
ymMeHue  (opMylIupoBaTh OOpaTHOE M MPOTUBOMOJIOKHOE
YTBEp)KJEHUE, NPHUBOJUTH MPUMEPBI U  KOHTPIPUMEPHI,
UCIOJIb30BaTh METOJ MAaTeMAaTUYeCKOW WHAYKLHHU; MPOBOJUTH
J0Ka3aTelbHbIE PACCYKIECHUS NpPHU DPEIIEHUH 3a7ad, OLEHUBATh
JIOTMYECKYIO MPaBUIBHOCTh PACcCyXJIEHUI; YMEHHE ONepupoBaTh
HOHATUSIMU:  MHOXECTBO, IOJMHOXECTBO, OINEpalMd  HaJ
MHO>KE€CTBAMM; YMEHHE UCTIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUlsl ONMCAaHUs pealibHBIX MPOLIECCOB U SIBICHUN U MpHU
pEelIeHUH 3a7a4, B TOM 4YHCII€ M3 JPYTrUX Y4YeOHBIX IMPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATUAMU: rpad, CBSI3HBIA Tpad, AepeBo,
LUK, rpad HA IUIOCKOCTH; YMEHUE 33J]aBaTh U OMUCHIBATh rpadbl
pa3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh Tpadbl NpU pEHICHUU
3a1a4y

YMeHue omnepupoBaTh MOHSATHUSMHU: HATYpaJlbHOE YHCIIO, LEJI0e
YHCII0, CTETMEHb C IENbIM TOKa3aTelieM, KOPEHb HATypaIbHON
CTENEHHU, CTENEeHb C PALMOHAIBHBIM I10Ka3aTeleM, CTENEHb C
JCHCTBUTENBHBIM ITOKa3aTeseM, JorapudM Yrcia, CUHYC, KOCUHYC
M TaHMeHC MPOU3BOJBHOIO 4YHCIA, OCTAaTOK IO MOJIYJIIO,
palMoHAIbHOE YHUCIIO, HPPALMOHAIBHOE YHCIO, MHOXECTBa
HATYpaJbHBIX, IIETBIX, PAIlMOHANBHBIX, JICHCTBUTENBHBIX YHCEI;
YMEHHUE UCII0JIb30BaTh MPU3HAKU IETUMOCTH, HAUMEHBIUINH 00IInii
JeTUTeNh 1 HaUMEHbIlee o0IIee KpaTHOe, alropuT™ EBkimaa npu
pelIeHNH 3a/ay; 3HAKOMCTBO C Pa3IUYHBIMH TTO3ULUOHHBIMH
CHCTEMaMU CYHCIICHHS, YMEHHUE BHITIOHATH BHIYMCICHUE 3HAYCHU T
U TipeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSIMH W JiorapudmMamu,
npeoOpa3zoBaHusl IPOOHO-PAIIMOHATBHBIX BBIPAKCHHM; yMEHHE
OTIePHPOBATH TIOHATUSAMHU: TOCTIENOBATEILHOCTD, apu(MeTHIeCcKas
mporpeccus,  reoMeTpuueckas  mporpeccusi,  OECKOHEYHO
yObIBaromiass TEeOMETpUYeCKass TPOTPECCHs; YMEHHUE 3a/aBaTh
TIOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYpPPEHTHBIX
¢dbopMys; yMEHHE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUICKCHBIE YHCIAa, MOIYJdbh H  apryMEHT
KOMIUIEKCHOTO 4Hucia, (opMa 3amuCH KOMIUIEKCHBIX YHCEl
(reomeTpuuecKkasi, TPUTOHOMETpPHYECKass W ajredpanyeckas);




YMETh TPOU3BOJIUTH apu(PMETHIECKHE NEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; TPUBOAUTH MPUMEPHI HCIOJIB30BAHUSI KOMIUIEKCHBIX
4yycesl; ONEpUpPOBaTh MOHATUAMHU: MaTpuma 2X2 u  3x3,
OMpeIETUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICI OTPEICTUTENS

YMenue ONEpUPOBATH MTOHATHSAMM: paloOHaIbHEIE,
UpPpaLMOHAIIBHBIE, [IOKa3aTeJIbHEIE, CTEIICHHEIE,
jgorapupmuueckue, TPUTOHOMETPUYECKUE  ypaBHEHUS U

HEpPaBEHCTBA, UX CHUCTEMBbl; YMEHHUE OIEPUPOBATh IOHATHIMU:
TOXKJIECTBO,  TOXKJIECTBEHHOE  MpeoO0pa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCHIIBHOCTh
YPAaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pElIaTh ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOILBIO PA3JIMYHBIX PUEMOB; PEIIaTh
YpaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C MAapaMETPOM; NMPUMEHSATH
YpPaBHEHUs, HEPABEHCTBA, WX CHCTEMbl 1  PEIICHUA
MaTeMaTHYEeCKUX 3a7a4 U 3aJlay U3 Pa3IMYHbIX 00JacTeil HAyKH U
pEATBHOU KU3HU

YMeHue onepupoBaTh MOHIATHAMH: QYHKIHUS, YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTh byHKIHH, OTPaHUYCHHOCTD byHKIINH,
MOHOTOHHOCTh (YHKIIMH, JKCTpeMyM (QYHKIHUU, HauOOJbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKIMU Ha TPOMEXYTKE, HEMpPEpHIBHAS
GyHKIMSI, acHUMITOTHI rpaduka (GyHKIUH, TIepBas W BTOpas
NpON3BOIHAS (DYHKIIMU, TEOMETPUYCCKUNA U (PU3UYCCKUNA CMBICI
MPOU3BOAHOM, TTepBOOOpa3Hasi, ONpeAeNEHHBI HHTETPAT, YMCHHE
HaXOJUTh ACUMMTOTHI Tpaduka (QyHKIHH, yMEHHE BBIUUCISATH
MPOU3BOIHBIE CyMMBI, MPOU3BEIEHUS, YACTHOTO W KOMIIO3HUIIUU
(GyHKIMN, HAXOIUTh YpaBHEHUE KacaTelIbHOH K rpaduKy GyHKINU;
YMEHHE HaXOUTh IPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUI; yMEHUE
UCTIONB30BaTh MPOW3BOAHYIO ISl WCCIENOBaHHUA  (QYHKITHA,
HaXOJUTh HAWOONbIINE W HAUMEHBIINE 3Ha4YeHUS (QYHKIUNH;
CTpPOHUTH TpaUKd MHOTOWICHOB C HCIIOJIb30BaHUEM ammapara
MaTeMaTU4YeCKOro aHaJInW3a; MPUMEHATh MNPOU3BOAHYIO IS
HAXOXKJICHUS] HAMJTYUIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHUCIIE
COLIMAIbHO-9KOHOMUYECKUX M (PU3UYECKUX 3aJadax; HaXOIUTh
TUIOMIAT ¥ 00BEMBI (PUTYp C MOMOIIBI0 MHTErpaja; MPUBOAUTH
NpUMEPHl  MaTeMaTHYeCKOTO  MOJICIIMPOBAaHUS C  IOMOIIBIO
Qg QepeHnaTbHbIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAMHU: rpaduk (yHKIUH, oOpaTHas
byHKUMA,  KOMOO3UIMS  (QyHKUMM, JuHeWHas  (QyHKUUA,
KBaJpaTuyHast (QYHKIUS, paludoOHaNbHAs (YHKIUS, CTENECHHas
byHKUMA, TPUTOHOMETPUUYECKHE byHK1IUH, oOpaTHbIe
TPUTOHOMETPUYECKHUE byHK1IUH, nokasaresbHas u
norapupmudeckas  (QyHKUMH; yYMEHHE CTPOUTh  Tpaduku
U3YYECHHbIX (YHKIUN, BBINOJIHATH MNpeoOpa3oBaHus TrpaduKoB
(GYyHKIMA, HUCMONB30BaTh TpadUKu UIS H3Y4YCHHs] MPOIECCOB U
3aBHUCHMOCTEH, MIpU pELIEHMHM 3aJady U3 JAPYruxX Y4yeOHbIX




MPEIMETOB M 3a7ad U3 PeajbHOW JKMU3HU; BBIpaXKaTh (HopMyliaMu
3aBUCUMOCTH MEXJy BEJIIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U
rpaduxu QyHKIMIA A7 penieHus] ypaBHEHHM, HEPABEHCTB U 3a/1a4
C mapaMeTpamH; H300pakaTb Ha KOOPJUHATHOW IIJIOCKOCTHU
MHO>KECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOILICHTHI, JIOJM W 4YacTH, Ha [BIDKEHHE, pabOTy, CTOMMOCTH
TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 OOJACTH YIpaBIICHUS
JUYHBIMU M CeMEMHBbIMU (PUHAHCAMU); COCTABJISATH BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA M HMX CHUCTEMBI MO YCJIOBHIO 3aJlayH,
UCCIIEIOBATh MOJIyYeHHOE pelieHue U OIICHUBATh
MpaBAONOAO0HOCTh  pEe3yJbTaTOB;,  yYMEHHE  MOJEIMPOBATH
pealibHbIE CHUTyalldd Ha $3bIKE MAaTEMaTHUKHU, COCTaBIIATH
BBIpAKEHUS, YPABHCHUS, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHUIO
3a/layy, UCCIEN0BATh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYyUEHHBIN pe3yIbTat

YMeHue omnepupoBaTh MOHSATHUSMU: CpelHee apupMeTHdecKoe,
MeJMaHa, HauOoJbplllee U HaUMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE YMCIOBOro Habopa; yMEeHUe
W3BJIEKATh, UHTEPIPETUPOBATh UHPOPMAIIHIO, TIPEACTABICHHYIO B
TabluIax, Ha AuarpamMmax, rpadukax, OTpPaKkarollyl0 CBOWCTBa
pEaNbHBIX TPOLIECCOB U SIBICHMIA; MPEACTABIATh UHPOPMAILIUIO C
MOMOIIBI0 TAOJUI[ U JUarpaMM; HCCIIEIOBAaTh CTAaTUCTUYECKUE
JaHHBIC, B TOM YHCIIE C NMPUMEHEHUEM TpadUUECKUX METOIOB U
AJIEKTPOHHBIX CPEACTB; TpadUuecKd HCCIEA0BaTh COBMECTHBIC
HAOJIO/IEHNsT C TIOMONIBIO JMAarpaMM pAacCEeMBaHUS U JTHMHEHHOU
perpeccuun

YMeHMe oneprupoBaTh NOHATUAMU: CIIyYalHBII ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMEHUE BBIUUCISATH
BEPOSITHOCTH €  HUCHOJB30BAHMEM  IpaUUecCKUX  METOJIOB;
MPUMEHATh (QOPMYJIbI CIOKEHUS W YMHOXEHHUS BEPOSTHOCTEM,
dbopMmyny  momHOW  BepoATHOCTH,  (opmyny  beprymiu,
KOMOUHATOpHbIE (akThl U (POPMYJIBI; OLEHHUBATH BEPOSTHOCTU
peaJIbHBIX COOBITUI; YMEHUE ONIEPUPOBATH NOHATUAMU: CIIydaiHasI
BEJIMYMHA, PpACIpEACIIEHUE BEPOSATHOCTEM, MaTeMaTHYECKOe
OKMJaHUe, JUCTepCHs U CTaHIapTHOE OTKJIOHEHHE CIIy4alHOU
BEJIMYMHBI, PYHKIIUU PACIIPEIEICHUS U MJIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeJIbHOTO W  HOPMAJbHOTO paclpenesieHuil; yMeHue
HCII0JIb30BAaTh CBOMCTBA U3YyUYEHHBIX PaCHpEIeICHUN IS PEeIeHUs
3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBILIUX YHCEJ, METOAbI
BBIOOPOYHBIX HCCJIEIOBAaHUN; yMEHUE NPUBOAUTH TMPUMEPHI
NpOSIBJICHUS 3aKOHA OONBIIMX YHCET B  MNPHPOIHBIX U
OOLIECTBEHHBIX SBJICHUSIX; YMEHUE OINEepPUPOBATH MOHATHUSIMU:
COUETaHWE,  MEPECTaHOBKA,  YUCIO  COYETAHUH,  YHUCIO
IepecTaHoBOK;  OuHOM  HploTOHa;  yMeHME  IPUMEHSTh




KOMOMHATOpHBIE (AKThl W PACCYKIACHHS JUIsl PEIICHUs 3a1ad;
OLICHMBAaThb BEPOSATHOCTU pPEAIbHBIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYI0 MOZE/Ib M HMHTEPHPETUPOBATH IOJIYyYCHHBIN
pe3ynbrar
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YMeHue onepupoBaTh MOHATHUAMM: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIA, IJIOCKUH YTOJI,
JBYTPaHHBIN Yo, TPEXTPaHHBIN YroJl, CKpEUIUBAOIIUECS MTPSMBIE,
NapaJuIeIbBHOCTh U MEPIEHANKYJIIPHOCTD NPSMBIX U IJIOCKOCTEH,
YTOJI MEXy NMPSMBIMH, YTOJI MEXKYy IPSIMOU U IJIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSHUE MEXKIY IPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMHY;
YMEHHUE HCII0JIb30BaTh MPH PEIICHUHU 337a4 MU3yYEHHbIE (DAaKThl U
TEOpeMbl IJIaHUMETPHH; YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXAaIOUIEr0 MHpa; CTPOUTh MaTEeMaTHYECKHE MOJEIH C
MOMOIIBI0O TE€OMETPUUECKHX TOHATUM W BEJIMYUH, pElIaTh
CBsI3aHHBIE C HUMH NPAKTHUUYECKHE 3a/1a41

YMeHue onepupoBaTh MOHATHAMH: IUIOWAaAb (UTYpH, O00BEM
(Gurypsl, MHOTOTpaHHHK, MPaBUJIbHBI MHOTOTPaHHUK, CEUEHUE
MHOTOIpaHHUKa, KyO, mapajuieienumnes, Ipu3Ma, IHpaMHna,
¢durypa 1 nMoBEpXHOCTh BpallleHUs, LHIUHAP, KOHYC, Iap, cdepa,
wiomaas chepsl, MIOLMAAb MOBEPXHOCTH HUPAMUIbI, MPHU3MBI,
KOHYCa, LHWINHPA, 00BEM KyOa, IPSIMOYTOJILHOTO
napaJuiesienuIena, MMpaMubl, TPU3Mbl, HIUJIUHAPA, KOHYyCa, apa,
pa3BEPTKa IOBEPXHOCTH, CEUEHUs KOHyca M LWIMHJIpA,
napajulelbHbIE OCH WM OCHOBAHMIO, CEYEHHUE Ilapa, IUIOCKOCT,
Kacaromiasics chepsl, HUIUHIPA, KOHYCa; YMEHHUE CTPOUTh CEUECHUE
MHOTOTpaHHUKA, H300pa)kaTb MHOTOIPAaHHUKH, QUTYpHl U
MOBEPXHOCTH BpALICHUS, UX CEUYECHUs, B TOM YHUCJIE C MOMOIIbIO
IEKTPOHHBIX  CPEACTB;  YMEHHE  IIPUMEHATH  CBOMCTBA
reoMeTpuueckux  Quryp, C€aMoCTOATEIbHO  (HOPMYIMPOBATH
OlpeNelieHnuss H3y4yaeMbIX (UTyp, BBIIBUTATh THUIIOTE3Bl O
CBOICTBaxX M MpHU3HAKAX T'€OMETpUUECKHX (Uryp, 000CHOBHIBATH
WIN ONPOBEPraTh UX; YMEHHE MPOBOJIUTH KIACCUPUKALIUIO QUTYp
MO0  pa3NUYHBIM  TNPU3HAKaM,  BBIIOJIHATH  HEOOXOJUMBIE
JIOTIOTHUTEIbHBIE TOCTPOCHUS
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YMeHne onepupoBaTh MOHITHSAMU: JIBHKCHHE B TPOCTPAHCTBE,
napajulelbHbI  MEPEHOC, CHMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOAOOWS, MOAOOHBIE
¢burypbl; yMeHHE pacro3HaBaTh paBHBIC U MOJO0HBIE (QUTYpHI, B
TOM YHCJIE B TPUPOJE, UCKYCCTBE, apXHUTEKType; HMCIIOIb30BaTh
TCOMETPUYECKHE OTHOUICHHWS TIPH pEIICHWW 3a]ad; HaXOJWUTh
TreOMETPUYECKHE BEMYMHBI (UIMHA, YTOJ, IIOMaab, 00bEM) Mpu
pelIeHuN 3a/ad U3 APYTuX Y4eOHBIX MPEAMETOB M U3 pPealbHOU
KU3HU; YMEHHUE BBIUUCIATH F€OMETPUYECKUE BEIMYUHBI (JTHHA,
yroja, Tmiom@ans, 00BEM, MJIONIAJh MOBEPXHOCTH), MCHOIB3YS
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n3ydeHHble (HOpPMYJIBI W METOJbl, B TOM 4YHCIE: IUIONIA/b
MMOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYyCa, IWIMHAPA, IUIOMAIb
chepel; 00bEM  Kyba, MPSIMOYTOJBHOTO  MapajuiesieIuIe/a,
MUPAMUIBI, TTPU3MBI, [TWIHHIPA, KOHYCa, I1apa; YMEHUE HAXOIHUTh
OTHOIIICHHE 00BEMOB MOAOOHBIX (HUTYP

YMeHHe OmepupoBaTh IMOHSATHSAMH: MPSMOYTOJIBHAs CHUCTEMa
KOOpPJIMHAT, BEKTOpP, KOOPJAWHATHI TOYKH, KOOPJHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpa HA YUCIIO, PA3JIOKECHUE
BEKTOpa MO0 0a3uCy, CKaIIpHOE TIPOM3BEIACHHUE, BEKTOPHOE
MPOU3BEACHHUE, YTOJ MEXKIY BEKTOpAaMHU; YMEHHUE HCIOIh30BaTh
BEKTOPHBII ¥  KOOPAMHATHBIA  METOA  JUISI  PEIICHUS
TeOMETPUYECKHUX 3a/1a4 M 3a/1a4 APYTUX YUICOHBIX TPEIMETOB
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YMeHue BbIOMpPATh MOAXOIALIMN METOA JJIA pPELIEHUs 3a7auu;
NOHMMAaHHWE 3HAYUMOCTH MAaTE€MaTUKH B M3YYEHHH IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M SIBJIEHUWH; YMEHHE pacro3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMECHHE
IPUBOJIUTH IPUMEPBl MAaTEMAaTUYECKUX OTKPBITHMM POCCUMCKOW M
MHPOBON MaTEMAaTHYECKON HAYKU




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSL

Kon
1 Uucna v BBIYKCICHUS
1.1 Harypanbnbie u niensie uncna. [[pu3Haku 1eIMMOCTH HEITbIX YUCET
10 Paunonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, MPOLEHTHI,
OEeCKOHEUYHBIE MEPUOINYECKUE APOOH
13 ApudmeTndyeckuii  KOpeHb  HaTypajdbHOW  cremeHu. JlelcTBusa ¢
apu(PpMETHUYECKMMH KOPHSIMH HaTypajJbHOU CTEIIEHU
14 Crenenb ¢ uenbiM nokaszateseM. CTENeHb ¢ palllOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CcTENEHH
15 CuHyc, KOCUHYC ¥ TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTAPU(MBbI
HelicTButenbHbie yncia. ApupMeTruuecKue onepaiuu ¢ AeHCTBUTETbHBIMU
1.7 yuciamu. [IpubnmxEHHble BBIYUCIIEHUS, TpaBUjla OKPYIJIEHUs, TPUKUIKA U
OIIEHKA pe3yJIbTaTa BHIYUCICHUI
1.8 [IpeobpazoBaHue BhIpaKCHUI
1.9 KommuekcHele uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble U 1poOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppaunoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUs
24 [TokazarenpHbIC U JOTapUPMUIECKUE YPAaBHEHUS
2.5 [{enble u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HNppaunoHaibHbIE HEPABEHCTBA
2.7 [TokazarenpHbIC U JOTapUPMUIECKUE HEPABEHCTBA
2.8 TpuroHomerpuyeckrue HEPABEHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10  YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeeauTellb MaTPHILIbI
3 ®Oyukuuu U rpaduku
Oynkuus, cnocoObl 3amanus ¢(yHkmuu. 'padux  dyskumu. Bsanmmuo
3.1 obpatubie ¢GyHKIuH. YETHhie W HeuéTHple (yHKIUU. [lepuoamdeckue
byHKIIUN
Ob6nacTp onpeneneHus U MHOKECTBO 3HadeHHi ¢yHkumuu. Hymu ¢pyHkmm.
39 [TpoMexyTKu 3HAKOMOCTOSAHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIIHU.

MakcumMyMbl ¥ MUHUMYMBbI ¢QyHKIuU. HawuGonbliee W HauMeHblee
3Ha4YeHre (QYHKIMH HA TIPOMEKYTKE




CrernenHas (yHKIUS C HATYPAJIBLHBIM | IIETbIM TIoKa3aresneM. E€ cBoiicTBa n

33 s .
rpaduk. CBoicTBa U rpauK KOpHS 1-Ol CTEIEHU
34 Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U rpapuKu
35 [TokazarenpHas u Jorapudmuyeckast yHKIMHU, UX CBOMCTBA U rpaguKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHKuuid. CBoiicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMSI ITOCIEI0BATEIbHOCTEN
33 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Hauana maTemaTnueckoro ananusa
4.1 [TpousBonHas pyHkuuu. [Ipon3BoiHbIE 371€EMEHTAPHBIX (PYHKIIMIMA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HanmOOJbIIero W HAaUMEHbBIIETO 3HAYEHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHo’ecTBa 1 JIOTHKa
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucaTenbHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaTopuka
7 ['eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 NOBEpXHOCTU BpalCHUS
7.5 Koopaunatsl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEHEHUME OBPA3OBATEJIBHOI'O
INPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

* Marematuka. ['eomeTpus; 10 kimacc. yriuyoneHHoe o0ydyenne Mep3msk AT,
Homuposckuii J[.A., [TonskoB B.M.; nox penakuueit [lononasckoro B.E. O6mectBo ¢
OrpaHM4eHHON 0TBeTCTBEHHOCTHIO M3naTenbekuii ieHTp « BEHTAHA-TI'PA®y;
AkrmonepHoe o6miecTBo «M3natensctBo «lIpocBemenuey

* Marematuka. ['eomerpus; 11 kiacc. yriyonenHoe ooyuenne Mepsnsik AL,
Homupogckuii J[.A., [TonskoB B.M.; nox penakuueit [lononsckoro B.E. O6mectBo ¢
orpaHnyeHHoOM oTBeTcTBeHHOCThIO M3narenbekuii nentp « BEHTAHA-TI'PA®y;
AkrmonepHoe o6miecTBo «M3narensctBo «IIpocBemenuey

METOAUYECKUE MATEPUAJIBI U1 YYUTEJIA

1. Metonuueckoe nocodue «I'eomerpus. 10 kinacc. Yriny0néuusiii ypoBenb». E. B.
byuko, A. I'. Mep3isik, B. b. Ilononckuii, M. C. SAxkup.;

2. Metonuueckue pekomeHaanuu K yaueonuky «l'eometpus. 10 kiacey». E. B. bynko, A.
I'. Mep3nsik, 1. A. Homuposckuii, B. b. Tlonsikos.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnekuust nupoBbIX 00pa3oBaTEIbHBIX
pecypcoBy»

2. http://windows.edu/ru, «kEquHOe 0KHO 10CTYyIa K 00pa30BaTeIbHBIM PECYpCaM)

3. http://fcior.edu.ru, http://eor.edu.ru, «PeaepanbHplil HEHTP UHPOPMALTUOHHBIX
00pa30BaTEIbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHUH, 3JIEKTPOHHOT'O 000PYJOBaHUS
Y DJICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB JIJIsl 001Iero 00pa3oBaHUs

5. http://www .portalschool.ru, IlIkonbHbII1 mopTa

6. http://www.ict.edu.ru, @enepanbubiii nopran «MupopmaoHHo-
KOMMYHUKAIMOHHbIE TEXHOJIOTMH B 00pa30BaHUN»

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuartexa [IpocBenieHus

8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O06pasoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickast 2IeKTpOHHAs IIKOJIA

10. https://myschool.edu.ru/, IOC «Mos mkoma»
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