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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBIIsIETCS OAHMM M3 Oa30BbIX KYypPCOB HAa YPOBHE CPEIHETO
o0mero o0pa3oBaHusl, TaK Kak 00ECIEUNBACT BO3MOKHOCTDh U3yUEHUS TUCUUIUIAH
€CTECTBECHHO-HAYYHOH HAMPABICHHOCTH M NPEAMETOB T'YMAHWUTAPHOTO LIMKIIA.
[TocKkONIBKY ~ JIOTMYECKOE  MBIIIEHWE,  (HOpPMHUpPYEMOE  NpPH  HM3YUYECHHUH
00y 4arIMMUCS TOHATUHHBIX OCHOB N'€OMETPUM, MPU JOKA3ATEIBCTBE TEOPEM U
NOCTPOCHHUHU LICTIOYKHN JIOTHUYECKUX YTBEPKACHHUIA MPU PELICHAHA M€OMETPUUYECCKUX
3a1a4, YMEHWE BBIIBATATh M ONPOBEPrarb THMIOTE3bl  HEMOCPEICTBEHHO
UCIOJIb3YIOTCS TIPH PEIICHUH 33/a4 €CTECTBEHHO-HAYYHOIO [MKJIA, B YaCTHOCTH
(u3nUECKUX 3aa4.

Llens ocBOCHMS Mporpammel yueOHOTO Kypca «I eoMeTpusy Ha yriayOIEHHOM
YPOBHE — Ppa3BUTHEC WHAMBUAYAIBHBIX CHOCOOHOCTEH OOy4YaroIMXCs MpH
W3YYCHUH TE€OMETPHUH, KaK COCTaBJISIOEH nmpeaMeTHOH obOnactn «Maremaruka u
uHpopmaTuka»  depe3  o0ecrneyeHue  BO3MOKHOCTH  MPUOOPETEHUS U
UCIIONIb30BaHUs  Oosiee TIIyOOKHX TIE€OMETPUYECKMX 3HAHWH W JICHCTBHA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOJUMBIX ISl YCHEMHOTO MPOPECCHOHAIBHOTIO
00pa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMATHKH.

[IpuopuTeTHBIMU 33a4aMH Kypca T€OMETPUM HA YIIyOJIEHHOM YPOBHE,
PaCIIMPSIOMIMMH U yCHIUBAOIIMMHI Kypc 0a30BOr0 YPOBHS, SIBJISIFOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOM KYyJIBTYPbI U
(OpMUPOBAHKE OCO3HAHUS B3AUMOCBS3M FEOMETPUH C OKPYKAKOLIUM MHPOM;

(OpMUPOBAHKE TMPENCTABICHUS O MMPOCTPAHCTBEHHBIX (PUIypax Kak o
BAKHEHIIMX MATEMAaTUYECKUX MOJECIAX, MO3BOJSIONIMX OINMHUCHIBATE M W3yYaTb
Pa3HbIC SIBIICHUS OKPY KAIOLIETO MUPA, 3HAHKUE MOHIATUIHHOIO annapara rno pasaciy
«CrepeomeTpust» yUeOHOTO Kypca T€OMETPHUH,

(GopMUpOBAaHME  YMEHUS  BJIAACTh  OCHOBHBIMH  TOHATHSAMH O
NPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMM CBOMCTBAMH, 3HAHUE TEOPEM,
GopMya U YMEHHE WX MPUMEHATH, YMEHMS JOKa3bIBaTh TEOPEMbI M HAXOIMUThH
HECTaHJAPTHBIE CMIOCOOBI PELICHHUS 3a/1aY;

(OpMUPOBAHKE YMEHUS PACIO3HABATh HA YEPTEKaX, MOAEIAX U B PEaIbHOM
MUPE MHOTOTPAaHHMKM W TEJla BPALIEHUS, KOHCTPYUPOBAaTb T'€OMETPHYECKHE
MOJIETIH,

(OpMUPOBAHKE TOHUMAHUSI BO3MOKHOCTH AKCHOMATHMYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpUH, (POPMUPOBAHME NMOHMMAHWS POJIM AKCHMOMATHKH TPU
IIPOBENCHNUN PACCYKICHHUM,

(OpMUPOBAHKE YMEHHWs BIAACTh METONAMM JOKA3aTENIbCTB M ATOPUTMOB
PELICHUs, YMEHHSI WX MPUMEHATh, MPOBOAWTH JOKA3aTEIIbHBIE PACCY)KICHUS B
XOJIE PEIIEHUS CTEPEOMETPUUECKHX 33144 U 3a/1a4 C MPAKTUYECKUM COJACPYKAHUEM,
(OpMUPOBAHKME TPEACTABICHHS O HEOOXOOUMOCTH  JOKA3aTeJIbCTB  MPHU



000CHOBaHWM MAaTEMATUYECKUX YTBEPXKACHUAN U POJIM AKCUOMATUKH B MPOBEACHUN
JNEAYKTUBHBIX PaCCyXACHHUI;

Pa3BUTUE M COBEPIICHCTBOBAHME WHTEIUICKTYAIBHBIX W TBOPYECKHX
COCOOHOCTEN 00yHYArOIMXCs, MO3HABATEIbHOW aKTUBHOCTH, HMCCIIEI0BATEIBCKUX
YMEHUH, KPUTUYHOCTH MBILUICHUS, THTEPECA K M3y YEHUIO TEOMETPHH,

(opmupoBaHre (PYHKIMOHAILHOW TPAMOTHOCTH, PEICBAHTHOH T€OMETPHU:
YMEHUS PAaCMoO3HABATh MPOSBICHHUS TE€OMETPUYECKMX NOHITHHA, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAIbHBIX JKM3HEHHBIX CUTYAUUSX W MPHA U3YUYCHUW NPYTUX
Y4eOHBIX MPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
MOJCTIMPOBAHUSL PEAITBbHBIX CUTYalWH, KCCICAOBAHUS TOCTPOEHHBIX MOJETEH,
WHTEPIPETALMH MOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJEPKATEIbHBIMHA JTMHUSAMHU y4eOHOro Kypca «l'eomMeTpus» B
1011 «xnaccax sBustores: «lIpsMple W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpansukn», «Tema  BpalieHus», «BeKTOpel W KOOpAMHATBI B
NPOCTPAHCTBEY, «IBUKEHHS B MPOCTPAHCTBEY.

ChopmynuporanHoe Bo DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH
NOHITHSIMHY, PEICBAHTHBIMU TE€OMETPUM Ha YIUIyOJEHHOM YPOBHE OOYyYCHHs B
10—-11 kmaccax, OTHOCHTCS KO BCEM COAEPKATEIbHBIM JIMHUSIM YYE€OHOIO Kypca, a
(OpPMUPOBAHME JIOTMYECKMX YMEHWH  PACHPEACHsETCS HE  TOJIBKO IO
COJIEPKATENBHBIM JIMHUSM, HO M 1O rojgam o0yueHus. ConepskaHue o0pa3oBaHus,
COOTBETCTBYIOIIECE MPEAMETHBIM pE3yJibTaTaM OCBOCHHs DenepalibHOi pabouei
OPOrpaMMBbl, PaCHpPEAeNIEHHBIM MO rojaM OOy4Y€HUs, CTPYKTYPHUPOBAHO TAaKHAM
00pa3om, 4T00BI KO BCEM OCHOBHBIM, MPUHIMIHAIBHEIM BOIPOCaM 00y YarOIIUAECs
oOpallanvchb HEOJHOKPATHO. JITO  TO3BOJIIET  OPraHU30BaTh  OBJIAJCHHE
reOMETPHYECKAMH MOHATHAMM M HaBBIKAMHU MOCJIEA0BATENBHO U OCTYNATENBHO, C
COONIOACHUEM MPUHIMIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKITFOUATh B OOLIYO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHANA 00YyYArOIIMXCS, PACIIUPSS U yIITyOmsist
e€, 00pasyst IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

[Tepexoa K M3yUEHUIO TEOMETPUM HA YTy OJEHHOM YPOBHE MO3BOJISET:

co3gaTb  ycioBus s auddepeHnmanum  0Oy4YeHUs,  MOCTPOECHUS
WHIMBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpamMM, OOECIEUUTh  YIIIyOJIEHHOE
W3YYCHHUE TEOMETPHH KaK COCTABJISIOUICH yueOHOro npeamera «Maremarukay,

NOATOTOBUTE O0y4YaroIUXcsd K MPOJOJDKEHUIO HW3YUYCHHS MATEMATHKU C
yuéToM BbIOOpa Oynyuieid mpodeccun, odecrieunBas MPEEMCTBEHHOCTh MEKITY
o0MmuM 1 TPo(PEeCCUOHATIEHBIM 00Pa30BAHUEM.

Ha wusyyenme yueOHOro kypca «l'eomerpus» Ha yriayOnEHHOM YPOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 yvaca (3 vaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIENIO).



COIEP/KAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe M IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEPEOMETpUM. TOYKa, TnpsAMas, IUJIOCKOCTH,
npocTpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM TOCTPOCHUM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIECTBUSA U3 HUX.

BzanmHOE pacnosiokeHHe NPAMBIX B IPOCTPAHCTBE. IEPECEKAFOLIUECH,
[apajulesIbHble M CKPEIUMBArOIIMeCs npsAMble. [Ipu3HakM CKpelmmBaromuxcs
npsAMBIX. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MapaIe/IbHbIE
NPSAMBIE B TPOCTPAHCTBE, NAPALIEIBHOCTD TPEX MPSAMBIX, MAPALIEIBHOCT NPIMOM
U TUIOCKOCTH. IlapajuienbHOE M LEHTPAIBHOE INPOECKTUPOBAHUE, N300pasKEHUE
¢uryp. OCHOBHBIE CBOHCTBA MAPAIENBHOIO MNpPOEKTUpOBaHus. W3o00pakeHne
Guryp B mapajuieqbHOM MPOEKUMHU. YTJIbl C COHANPABICHHBIMA CTOPOHAMHU, YTOJI
MEXIY NMPAMBIMH B IPOCTPaAHCTBE. [lapayiebHOCTh MIIOCKOCTEN: MTapaie/IbHbIE
IJIOCKOCTH, CBOWCTBA apalIEIIbHBIX IJIOCKOCTEN. IIpocreiitue
NPOCTPAHCTBEHHbIE (UTYpBl HAa IUIOCKOCTH: TETPA3Ap, MNapajUIeliCnune],
MMOCTPOCHUE CEUCHUM.

[TeprieHIMKYISAPHOCTD MPAMOR U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NPSIMBIE B
[POCTPAHCTBE, NPsAMBIE MNApPAUIEIbHBIE W MEPIEHAUKYIAPHBIE K IUIOCKOCTH,
[PU3HAK NEPNCHAUKYIIAPHOCTA MPSIMOM M IUIOCKOCTH, TeopemMa O IMPAMOW
[IEPIIEHIUKY JIAPHON IIJTIOCKOCTH. OprorosajibHOE [IPOCKTUPOBAHUE.
IlepnieHANKYAAP U HAKIIOHHBIE: PACCTOSAHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM OO0  TMJIOCKOCTH, NpOeKuMs  (QUIypsl Ha  IJIOCKOCTb.
[TepreHAMKYIAPHOCT  TJIOCKOCTEM:  NPHU3HAK  TMEPINEHIMKYJISPHOCTH  JBYX
IIJIOCKOCTEN. TeopeMa 0 TPEX MEPHEHAUKYIIAPAX.

YTIiael B MPOCTPAHCTBE. YroJI MEXKAY NPAMON M IIOCKOCTBIO, IBYI'PaHHBII
yIOJ, JIMAHEWHBIA Yrojl ABYTPAHHOTO yruia. TpEXrpaHHbliA 1 MHOTOTPAHHBIE YTJIbI.
CBoiicTBa IUJIOCKMX YITIOB MHOTOrpaHHoro yrna. CBOMCTBA INIOCKUX U
JABYTPaHHBIX YIJIOB TPEXTPAHHOTO yryia. TeopeMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YTJIA.

MHOrorpaHHUKH

Buael MHOrOrpaHHMKOB, pa3BEépTka MHOrorpaHHuka. [Ipu3ma: n-yroJibHas
npu3Ma, MpsiMasi U HaKJIOHHAs TPU3MbI, OOKOBAst M MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapaymenenumnen, NpsAMOYTOJIBHBIM — Dapajuielielmdnes] W €ro  CBOWCTBA.
Kparuaiimme myTd Ha MOBEPXHOCTM MHOrorpasHuka. Teopema Onepa.
[TpoctpanctBennass Tteopema [ludaropa. Ilupammpa: n-yroiapHass NUPAMHAJA,
npaBWIbHAs W yceu€éHHas nupamuabl. CBoicTBa PEOEP M OOKOBBIX TIpaHE
NPABUIILHON mUpaMuabl. lIpaBuibHbIE MHOTOTPAHHMKH. TPAaBWIbHAS NPU3Ma U



[paBWJIbHAA MNHpaMHUAA, OpPaBUJIbHASA TPEYroJibHas MNHUpaMUAa W PABUIBHBINA
TeTpasap, KyO. IlpeacraBieHue O TNPaBUIIBHBIX MHOTOTPAHHMKAX: OKTAaXp,
JOJEKadAp U UKOCca AP.

BrlunciieHue 31€MEHTOB MHOTOTPAHHUKOB: PEOpA, AMArOHaNM, YIJIBL.
[Tnomaas OOKOBOW NOBEPXHOCTH M TOJHOH TMOBEPXHOCTH MPSAMOM MPU3MBI,
JoN[aJb OCHOBAHWH, TeopeMa O OOKOBOH TOBEPXHOCTH TMPSMOM MPU3MBL.
[Tnomaas OOKOBOH MOBEPXHOCTM M TOBEPXHOCTH MPABWIBHONW MHUPAMUIBI,
TeopeMa O MIIOMAAA YCEUYEHHON MUPaAMUIBIL.

CummeTpust B TNPOCTPAHCTBE. OJNEMEHTHI CUMMETPUM  IPABUIIBHBIX
MHOTIOTPpaHHUKOB. CHMMETpUs B MPABWIBHOM MHOTOTPAHHHUKE. CHUMMETPUS
Napayuielienunena, CAMMETPUS MPABUIBHBIX TPU3M, CUMMETPHS IPAaBUIIBHON
MAPAMUIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B NHPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEAPHBIC, COHANPABIEHHBIE W  IMPOTUBOIIOJI0KHO
HalpaBJICHHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB. J{€MCTBUS C BEKTOPaAMU: CIIOYKEHHE
W BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucso. CBOMCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YMCIIO.
ITonaTne KoMIUIaHApHBIE BEKTOPHI. lIpM3HAK KOMILTAHAPHOCTU TPEX BEKTOPOB.
[Ipasuiio mapauienenumnena. TeopemMa O PpasoKEHUM BEKTOpa MO TPEM
HEKOMIUJIAHAPHBIM  BeKTOpaMm.  [IpamoyroneHasg  cuUcTEMAa  KOOpAWMHAT B
npoctpanctee. KoopamHarel BekTopa. CBsi3b MEXKIY KOOPAMHATAMM BEKTOPA U
KOOPAMHATAMM TOYEK. YTON MeExAy BekTopamu. CKaaspHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHATHS: UMIAMHAPUYECKAS TMOBEPXHOCTh, KOHMYECKAs IOBEPXHOCTB,
cepuueckas MOBEPXHOCTb, OOpa3yrIIHMe MOBEPXHOCTEH. Tena BpaleHus:
UWIMHID, KOHYC, YCEUEHHBIA KOHyC, cdepa, map. B3zauMHOe pacmoyokeHue
chepsl M IUIOCKOCTH, KacarellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpAIlCHUS HA TUIOCKOCTH. Pa3BépTka muumHApa U KoHyca. CummeTpus cepbl U
mapa.

OO0béM. OcHOBHBIE CBOicTBA 00BEMOB Tenl. Teopema 00 o00BEME
NPSMOYTOJIBHOTO Tapajiesienunena u ciaeAcTBus u3 He€. OObEM mpsMoil u
HAKJIOHHOH NPHU3MBI, LWINHIAPA, MHpaMuasl 1 KoHyca. OOBEM 1m1apa U mapoBOro
CErMEHTA.

KoMOuHanmu Ten BpamieHWs ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHIP, ONHMCAHHAs OKOJIO wnuiuHApa. llepeceuenue cdepel m 1mapa ¢
ni0ckocTer0. Kacanne mapa u cdepbl MIOCKOCThIO. [IOHATHE MHOTOrpaHHHKA,



OMHUCAHHOTO OKOJNO c(epbl, cepbl, BIHCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

[Lmomank MOBEPXHOCTH LMJIMHJpPA, KOHYCA, MJIOMAAbL cPepbl U €€ yacTei.
[Togobue B mnpocrpancTBe. OTHOHICHHE OOBEMOB, MJOIIAACH MMOBEPXHOCTEH
nonoOubx ¢uryp. IlpeoOpazoBanue momodus, romoreTus. Pemenuwe 3anad Ha
NJIOCKOCTH C UCMOJIB30BAHUEM CTEPEOMETPUYECKUX METOIOB.

[TocTpoeHme ceueHrii MHOTOTPAHHUKOB M TEJT BPALICHUS!: CEUCHUSI LIMIMHPA
(mapajuieiIbHO W MEPHNEHAMKYJISPHO OCH), CEUEHUs KOHyca (mapajijieibHbIC
OCHOBAHWIO M MPOXOJSAUIME YEPE3 BEPLIMHY ), CEYCHHUSI 11apa, METOJIbI TOCTPOCHUS
CEUCHHUI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEN MITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Onepaumu Hajx BeKropamu. BektopHoe
YMHOKEHUE BEKTOPOB. (CBOWCTBA BEKTOPHOIO YMHOXEHUs. [IpsmMoyronbHas
CUCTEMA KOOPAMHAT B MpocTpaHcTBe. KoopauHarel Bektopa. Pasnoxenne BekTopa
no 06asucy. KoOpAMHATHO-BEKTOPHBIA METOJ MPH PEIICHUW TE€OMETPUUYECCKUX
3a1ad.

JBUKEHHS B IPOCTPAHCTBE

JIBwxkeHust mpoctpancTBa. OtoOpaxkeHus. J[BH)KCHUS M PAaBEHCTBO (UTYP.
OOmme cBolicTBa ABWXKEHWI. Buabl JBWKCHUHA: mNapaienbHbIA MEPEHOC,
LEHTPAJIbHAs CUMMETPHSI, 3€PKAIbHAS CUMMETpPHUS, IMOBOPOT BOKPYL MPSMOIA.
[Tpeobpazoanus nomoous. [Ipsimas u chepa Diinepa.



HHJIAHUPYEMBIE PE3YJbLTATBI OCBOEHUA YUEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpazxkaanckoe BOCIIUTAHHE:

c()OPMUPOBAHHOCTH TPAKIAHCKON MO3UIMKA 00YUAOLIET0Cs KaKk aKTHBHOTO U
OTBETCTBEHHOTO  4YJI€HA  POCCUICKOro  o0miecTBa,  MPEACTABICHHE O
MaTEMATHYECKUX OCHOBAaX (D)YHKIMOHWPOBAHMS PA3JMUHBIX CTPYKTYP, SBJICHUM,
NpoLEAYP TPAKIAHCKOTO0 0O0ImecTBa (BBIOOPHI, OMPOCHI W JAPYro€), YMEHHE
B3aUMOJCHCTBOBATE C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C MX
(YHKIMSMU U HA3HAUYEHUEM,

2) naTpuoTHYECKOE BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh POCCUMCKON T'PaKAAHCKOH MICHTHYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaTeMaTWKW, LEHHOCTHOE OTHOILUEHHWE K
JOCTHKEHUAM POCCHUCKUX MAaTEMATUKOB U POCCHMCKOW MAaTeMaTUYECKOMN IIKOJIBI,
WCIOJIb30BAHUE JTHX JOCTMXKCHHMH B JPYIMX HAyKax, TEXHOJOrWsX, cdepax
3KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHWE AYXOBHBIX LIECHHOCTEH POCCHHCKOrO Hapoaa, cOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHMS, STUYECKOrO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKAM
NPUMEHEHUEM JOCTW)KEHUA HAYKM M JIEATEIBHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJI4AA B MOCTPOCHHUE YCTOHUYMBOTO Oy IyILETO;

4) 3cTeTH4YeCcKOe BOCIIUTAHHUE:

ACTETUYECKOE OTHOLICHHE K MMPY, BKIKOYAS J3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEIIEHUH, PACCYKACHHA, BOCIPHUMYHUBOCTb
K MAaTEMATUYECKUM aCNEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

5) pusuveckoe BoCIUTaAHHE:

C()OPMUPOBAHHOCTb YMEHUS TPUMEHATH MAaTEMATHYECKAE 3HAHUS B
MHTEPECax 340POBOr0 U 0€30MaCHOT0 00pas3a >KM3HHU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3JI0POBBIO (3J0POBOE MUTAHUE, COAJIAHCHUPOBAHHBIN DPEKUM 3aHATUNA W
OTIbIXa, PErYIsSpHAs PU3NUYECKAsT aKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHHE
NP 3aHATHASX CIIOPTUBHO-03I0POBUTEIBHON AEITEIBHOCTHIO,

6) Tpy0BO€ BOCIIUTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAaHHME ILCHHOCTH TPYAOIKOOMS, HMHTEPEC K
pa3nuuHbiM  cepaMm  MPO(PECCHOHAIBHOM  OEATENIBHOCTH, CBS3aHHBIM  C
MAaTEMATUKON M €€ NPUIIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOD
Oynyuieid mpodeccun W pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
FOTOBHOCT M CIIOCOOHOCTH K  MaréMard4eckoMy  OOpa3oBaHUI0 W



caM000pa30BaHUI0 HA TMPOTSHKEHWM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH NMPAKTHYECKUX 3a1a4 MATEMATUUYECKON HATPABICHHOCTH,

7) 3K0JIOTHYECKOEe BOCIIUTAHHE:

C()OPMUPOBAHHOCTb  JKOJIOTHYECKON  KyJbTYPbl, TNOHWUMAHWUE BJIHASHHS
COLMAJIBHO-DKOHOMUYECKMX MPOLIECCOB HA COCTOSIHME NMPUPOAHOW M COLMAIBHOM
Cpelbl, OCO3HAHME M00ATBHOIO XapakTeEpa SKOJIOTHYECKUX MTPOOIEM, OPUEHTALMS
Ha MPUMEHEHUE MATEMaTHYECKUX 3HAHWA [UId pelmeHus 3anad B o0nacTu
OKPY>KarOIIEH Cpeapl, IUIAHUPOBAHUE IMOCTYNKOB M OLEHKM WX BO3MOXHBIX
MOCJIEACTBUM JUTsl OKPYIKAOILEH CPEbL;

8) HeHHOCTH HAYYHOI 0 IO3HAHUSL:

C()OPMHPOBAHHOCTb MHWPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKM W OOUICCTBEHHOH  MPAKTUKHA, [OHUMAaHUE
MaTEMaTUYECKOH HAyKM Kak cQepbl 4YEIOBEUECKOH ACITENBHOCTH, J3TAloOB €€
Pa3BUTHS M 3HAYUMOCTH Ul PA3BUTUS LMBUJIM3ALMH, OBIAJACHUE S3BIKOM
MAaT€MAaTHUKd W MATEMAaTHYECKOW KYJIBTYPOH Kak CpPEICTBOM ITO3HAHMS MUDPA,
TOTOBHOCTh OCYIIECTBIIATh NPOCKTHYK) M MCCIECIOBATEIBCKYI0 ACATEIIBHOCTD
WHIMBULy AIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1CiiCTBHA

ba3zoBbie joru4eckue aeiicTeus:

BBISIBJIATh M XaPAKTEPU30BATh CYUIECTBEHHBIE MPU3HAKKM MaTEMaTHUYECKHUX
OOBEKTOB, TOHATUH, OTHOWICHWA MEXIY MNOHATHSAMHU, (POPMYJIMPOBATH
ONpeaEaeHUs] OHATHM, yCTaHABINBATh CYIIECTBCHHBIA MPU3HAK KIIACCU(PUKAIIAHN,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPABHEHUS, KPUTEPUH MMPOBOIUMOTO aHAJIN3A,

BOCIIPUHUMATh,  (opMynMpoBaTb M  OPeoOpa3oBbIBATH  CYKIACHUS:
YTBEPAUTEIIbHBIE U OTPUIIATEBHBIC, EAUHUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIC,

BBISIBJIITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTHBOPEYUS
B (pakTax, JAHHBIX, HAOMIOACHUSX W YTBEPXKIACHUSX, Mpeajiarath KpUTEPUHU IS
BBIABIICHUS 3aKOHOMEPHOCTEN U IPOTHBOPEUHNIA;

JieNaTh BBIBOJABI C KMCHOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W
WHYKTUBHBIX YMO3AKITFOUCHUH, YMO3AKTFOYCHU 10 aHAJIOTUH,

NPOBOJMTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUIMA
(IpsIMBIC ¥ OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAILUIO, TPUBOAUTH TPUMEDPHI U
KOHTPOPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS U BBIBOBI,

BHIOMPATh CHOCOO peElIcHUs Y4eOHOW 3agaud  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  PCIICHUs, BbIOMpaTh HauOoJiee MOAXOJAMIMI C  YYETOM
CaMOCTOSITENTIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKne 1eiicTBUS:



MCIOJIb30BATh BOIMPOCHI KaK MCCIEAOBATENbCKUA HMHCTPYMEHT MO3HAHMS,
(opMyJIMpOBaTh  BOMPOCH,  (PUKCHPYIOIIKME  MPOTHBOPEYHE,  MPOOJEMY,
YCTaHABJIMBATh MCKOMOE M AAHHOE, (OPMUPOBATH THIIOTE3Y, ApryMEHTHPOBATH
CBOIO MO3ULIAI0, MHEHUE,

NPOBOJMTH CAMOCTOSATENBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICTOBAHUE
N0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTEMATHYECKOr0 OOBEKTA, SIBJICHUS, TPOLECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY OOBEKTaAMMU, SIBJICHUSIMU, MPOLIECCAMHU,

CaMOCTOSTENIbHO (HOPMYJIUPOBATh OOOOUIEHUST W BBIBOJABI MO PE3yjbTaTam
OPOBEAEHHOTO  HAOMIOACHMS, MCCIAEAOBAaHWS, OLICHMBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000UIEHUIA;

NPOrHO3MPOBATh BO3MOKHOE PA3BUTHE TMPOILECCA, a TaKXKE BBIIBUTATh
NPEANOJIOKEHHS O €T0 PA3BUTHU B HOBBIX YCIIOBHSX.

PabGora ¢ uapopmanmeii:

BBISIBJIATH Ae(PUUmMTEl MHPOPMALMKU, NTaHHBIX, HEOOXOIUMBIX JJsl OTBETA HA
BOMNPOC U JUIsl PELICHUS 3a/1a4H,

BBIOMpaTh MHPOPMALMIO U3 UCTOYHUKOB PA3TUYHBIX TUIOB, aHAJIM3UPOBATH,
CUCTEMATH3MPOBATh W WHTEPINPETHUPOBATH WH(OPMALUIO PA3TUYHBIX BUAOB W
(hopM MpeACTABICHMS,

CTPYKTYpUpOBaTh HMH(POPMALMIO, MPEACTABIATh €€ B PA3NIMUHBIX (hopMmax,
WJUTIOCTPUPOBATH TPa(UUECKH;

OLICHHBATH HaAEKHOCTh uH(popManuu no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIC AeiiCTBHS

OO0wwenue:

BOCHIPHUHUAMATH U (OPMYIUPOBATH CY>KIEHUSI B COOTBETCTBHHU C YCIOBHIMH U
HEeNsIMH  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOK TOYKY 3PECHHS B
VCTHBIX W MHACBMEHHBIX TEKCTaX, AABarTh MOSICHEHUs MO XO4y PELICHUs 3a1ayM,
KOMMEHTHUPOBATH IOy YCHHBIN pe3yJibTar;

B X04¢ 00CYKIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMON TEMBI,
npoOJIeMbl, PEIIAEMON 3aaud, BBICKA3bIBATH WJCH, HALECICHHBICE HA TOUCK
pELIEHUs, COIMOCTABIIATE CBOM CYIXKACHUS C CY)XIECHHUAMH IPYIUX YYaCTHUKOB
auasiora, 0OHapy>KMBaTh Pa3jiMuMEe W CXOACTBO TMO3WLMH, B KOPPEKTHOH (popme
(opMyJIMPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS,

[PEACTABIIATE PE3YIBTATHl PELIECHUS 3a1a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMA,
NPOEKTA, CAMOCTOATENBHO BBIOMPATH (OPMAT BBICTYIUIEHHS C YYETOM 33]a4
NPE3CHTALMH U OCOOCHHOCTEH ay AUTOPUH.

PeryasiTuBHbIE YHUBEpCA/IbHbIE y4eOHbIE 1eiicTBUS
Camoopranu3anus:



COCTaBJIATH IUIAH, ITOPUTM PELICHUS 33Ja4H, BBIOMPATh COCO0 PEIIEHUS C
YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PELICHHI ¢ YUETOM HOBOM MH(POpPMALIAH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBII HHTEIICKT:

BIAJACTh HABBIKAMH  [MO3HABATCIBHOW  PEQUIEKCMM  KaK  OCO3HAHHs
COBEPLIACMBIX JCHCTBUNA W MBICIATENBHBIX MPOLECCOB, X PE3YIbTATOB, BIAACTh
crocobaMy CaMOIIPOBEPKHM, CAMOKOHTPOJS TMpOLEcca M pe3yJibTara PeLICHUs
MaTEMaTHYCCKOM 3a1a4H,

OPEABHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPH PELICHUH 3a/1a4M,
BHOCUTBH KOPPEKTHBBI B JACITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX,
HaHJCHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEHH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIETH U YCIOBUSIM, OOBICHATH TPAYUHBI
JOCTWKEHHS WM HEAOCTHIKEHHS PE3YJIbTATOB AEATENIBHOCTH, HAXOUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 AeSITeIbHOCTD:

NOHMMATh W MCIONb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIY AJIbHOM
paboTBl TpWM PEIICHUM Yy4e€OHBIX 3a4a4, MNPUHUMATh LEIb COBMECTHOM
JESATENBHOCTH, TUIAHWPOBATh OPraHU3alui0 COBMECTHOH pPAOOTHI, pacHpencisTh
BHJIbI pabOT, JOrOBapUBAaThLCSA, OOCYXKIaTh MPOLECC M PE3yabTaT padoThI,
000011aTh MHCHHST HECKOJIBKIX JTFOJICH;

y4acTBOBATh B IPyMIoOBbIX (popmax padoTel (00CYKIEHUS, OOMEH MHEHUH,
«MO3TOBBIC  INTYPMbI» M  HWHBIC), BBINOJHATH CBOK 4acTb PadOTBl W
KOOPAMHUPOBATh CBOW JECHCTBUS C JAPYTMMM WICHAMH KOMAaHJbI, OLICHHWBATH
KAQueCTBO CBOCTO BKJIAAa B OOIIMH MPOAYKT MO KPUTEPHIM, CHOPMYTHMPOBAHHBIM
YYaCTHUKAMH B3aUMOJECHCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny 10 kaacca o0ydaromuiicss Hay YuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHATHUSIMH CTEPEOMETPUM TPHU
PEUIEHUH 3a1a4 U MIPOBEICHUN MAaTEMATHYCCKUAX PACCYKICHUI,

e TMPHUMEHATH AKCUOMBI CTEPEOMETPUU W CIECACTBUSI M3 HUX NPU PEUICHUU
reOMETPUYECKHX 3a1aY,

e KJACCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B TPOCTPAHCTBE, MPSAMBIX M TUIOCKOCTEN B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TOHSTHUSMHU, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE. MEXKIY TMPSIMBIMU B MPOCTPAHCTBE, MEXKIAY NPAMON H
MIJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMKU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (ITPU3MA,
NUpaMKIa, TPSIMOYTOJBHBIN Mapajenenunen, Kyo);

e KjaccM(PUUMPOBATH  MHOTOIPAHHUKW, BBIOMpas  OCHOBaHWS  JUIs
KJTacCU(PMKALNK,

e CBOOOAHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C  CECUYCHHEM
MHOTOTPAHHUKOB MJIOCKOCTBIO;

e BBIMOJHATH  MAPAJUIEIIBHOE, LHEHTPAIBHOE | OPTOTOHAJIBHOE
NPOECKTUPOBAaHKUE (PUTYP HA MJIOCKOCTb, BBIMOJHATE U300paKeHUS QUryp
Ha TUIOCKOCTH,

e CTPOUTBH CEUYCHHS MHOTOIPAHHUKOB PA3JIMYHBIMA METOJAMH, BBIMOIHSITH
(BBIHOCHBIE) MJIOCKME YEPTEKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUIYD:
BH/JI CBEPXY, COOKY, CHUZY,

e BBIYMCIATH IUIOLIAAM  MOBEPXHOCTEH  MHOTOTPAHHHMKOB  (ITpU3Ma,
ApaMua), FEOMETPUYECKHUX TEN C MPUMEHEHUEM (DOPMYIT,

e CBOOOIHO OMEPUPOBATH MOHATUSAMH. CUMMETPHUSL B MPOCTPAHCTBE, LICHTP,
OCb M TJIOCKOCTb CHMMETPHH, LEHTP, OCb M TIJIOCKOCTb CHMMETPHH
(urypsr;

e CBOOOJHO OMNEPUPOBATH TMOHATHUSAMH, COOTBETCTBYIOIIMMHM BEKTOpPaM H
KOOpJAMHATAM B MPOCTPAHCTBE,

e BBINOJIHATH JACHCTBHS HAJl BEKTOPAMHU,

e peElIaTh 3alaYM Ha JOKA3aTEIbCTBO MATEMATUYECKWX OTHOLICHUNA W
HAXOXJICHUE TEOMETPUYECKUX BEIMYMH, MPUMEHSST HM3BECTHBIC METOJIbI
NP PELICHUU MATEMATHYECKUX 3a7a4 MOBBIICHHOTO U BBICOKOTO YPOBHS
CIIOKHOCTH;

e NPHUMEHATH NPOCTEHINIME MPOrPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHMKAIMOHHBIE CHCTEMBI IPH PELICHUH CTEPEOMETPAUYECKUX 3a/1aY,;

e M3BJEKATh, NPEOOPA30BBIBATE W WHTEPHPETHPOBATH HHPOPMALMIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKAX (Urypax, NPEACTABICHHYIO Ha
yepTekax U pUCYHKAX;

e NPHUMCHATH TMOJYYCHHBIC 3HAHWS HA MPAKTUKE. CPAaBHHUBATh W
AQHAIM3UPOBATh PEATbHBIC CUTYalWH, PUMEHSATh W3YUYCHHBIE MOHATUS B
OPOLECCE TMOMCKA PEIIEHUS MaTreMaTU4YeCKH  CHOPMYTUPOBAHHOM
npoOJIEMBbl, MOAETUPOBATh PEalbHBIE CHTYalMM HA SI3bIKE TCOMETPHM,
UCCIIE0BATh MOCTPOCHHBIE MOJCIN C HMCHOJb30BAHUEM T€OMETPUUYECKUX
NOHATHH M TEOpEM, anmnapara anreOpbl, peliarh MPAKTHUYECKUE 3aJayM,
CBSI3QHHBIE C HAXOKIACHUEM F€OMETPUYECKUAX BEIMYMH;

e UMETh NPEIACTABJICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS FEOMETPUM KaK
COCTaBHOM 4acTh (yHIAMEHTA PA3BUTHS TEXHOIOTHIA.

K xonny 11 kaacca o0ydaronuiicss Hay YuTCs:



CBOOOAHO OMEPUPOBATH TMOHATUSAMH, CBSI3AHHBIMH C LWJIMHIPUYECKON,
KOHUYECKOW W C(EPUUECKOH TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI
NOJTyYEHUS,

OMEPUPOBATH MOHSATUSAMH, CBSI3AHHBIMU C TEJIAMH BPAILEHUS. LIHJIMHAPOM,
KOHYCOM, C()€pOii 1 Iapom;

pacro3HaBarTh Tejla BpaulcHHs (LMIUHADP, KOHYC, cdepa W wwap) u
OOBACHATH CIOCOOBI MOy UYEHHSI TE BPALLECHUS,

KJTacCU(PMIMPOBATh B3AUMHOE PACHONIOKEHHE CHEPBI U TITOCKOCTH,
BBIYHCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB WM TEJN BpPALICHMUS,
OOBEMBI M TUIOMIAM MOBEPXHOCTEH MHOTOTPAHHWUKOB M TENl BPALICHMUS,
rEOMETPHUYECKHX TEJ C MPUMEHEHUEM (POPMYT;

CBOOOAHO ONMEPUPOBATh MOHATHIMH, CBSI3aHHBIMHU C KOMOMHAUMSAMHU TEN
BpAIlICHUST U1 MHOTOTPAHHUKOB. MHOTOTPAHHUWK, BIOUCAHHBIA B CQEpy H
OMUCAHHBIA 0KOJIO ceEPBI, cdepa, BIMCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpAILICHUS,

BBIYHCIISATE COOTHOLIEHUSI MEXKAY TIOLIAASIMHA TTOBEPXHOCTEH 1 00BEMaMHK
MMOJOOHBIX TEIT,

n300pakaTh M3y4acMble (UTYphl, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYP: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTh CEYCHUS TEJI BPALLICHHUS,

W3BJIEKATh, WHTEPIPETHUPOBATE W NPeoOpa3oBbIBaTh HHPOPMALUID O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKAX (Urypax, NPEACTABICHHYIO Ha
yepTekax U PUCYHKaX,

CcBOOOAHO OMEPUPOBATH MOHATHUEM BEKTOP B MPOCTPAHCTBE,

BBITIOJIHATE OMEPALMA HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOH CUCTEME KOOPAMHAT;
pelarh rTeOMETPUYECKUE 3a/1a4M HA BBIUYMCIICHHE YTJIOB MEXKAY MPAMbBIMH
U TJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUNA OT TOYKM 10 IUIOCKOCTH, B
LIEIOM, Ha PUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOIA MPU PEIUEHUH,
CBOOOAHO ONEPUPOBATh NOHSTHSMH, CBSI3aHHBIMH C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATH CBOWCTBA JABUKEHUM,

BBIMIOJIHATE M300paKCHUsT MHOTOIPAHHUKOB W TEJI BpAlICHUS MPH
nmapajuieIbHOM  TEPEHOCE, LEHTPATBbHONM CUMMETPHUHM, 3€PKAIBHOM
CUMMETPHUH, IPYU TOBOPOTE BOKPYT MPAMOii, MpeoOpa3oBanust Moa00us;
CTPOUTh CEUYECHUSI MHOTOIPAHHUKOB W TEJ BPAILCHUS. CEUEHUS LMJIMHIPA
(mapajuiesIbHO U MEPICHAUKYJIIPHO OCH), CEUCHHUS KOHYCA (MapaliebHbIE
OCHOBaHWIO U NPOXOSAIIME YEPE3 BEPLIMHY ), CEUCHHS [IAPA,
UCIOJIb30BAaTh METOJABI MOCTPOCHHUS CEUYEHUH: METOJA CIEA0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO TIEPEHOCA CEKYLICH MIOCKOCTH;



JIOKA3bIBAaTh NTEOMETPUUYECKUE YTBEPIKICHNS,

OPUMEHATh T€OMETPUYECCKUE (AKThl Al PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, NPEAnoIararoliuX HECKOJIBKO IIaroB PELICHUS, €CIIH  YCIOBUA
NPUMEHEHUS 3a/1aHbI B IBHOW U HESBHOW (popMme;

pemare 3aJa4d Ha JOKAa3arejabCTBO MATEMAaTHYECKMX OTHOILICHUN U
HAXOXKICHUE TCOMETPUIECCKUX BEITNYNH,

[IPAMEHATE MPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a1aY;

[IPAMEHATE  TIOJIYYCHHBIE  3HAHWS  HA  [PAKTUKE.  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATEL PEAIBHBIE CUTYALUH, IPUMEHATH U3y YCHHBIE
IIOHATUSA, TEOPEMBI, CBOWCTBA B  MPOLECCE IMOUCKA  PEIICHUSA
MaTEMaTUYEeCKH  COPMYJIMPOBAHHOW  TPOOJIEMBI,  MOJECIHPOBATH
peallbHBIE CHATYAIMA Ha S3BIKE T€OMETPHUM, HCCIIENOBATH ITOCTPOCHHBIE
MOJEIIA C HCIOJIb30BAHUEM T€OMETPUYECKAX IIOHIATHA W TEOPEM,
annapara ajireOpel, pelaTh TMPAKTUYECKUE 337a4d, CBS3aHHBIE C
HAXOKICHUEM I'€OMETPUYECKIX BEIINYHH,

UMETh TPEIACTaBICHAS 00 OCHOBHBIX 3Talax Pa3BUTHs TCOMETPUHU Kak
COCTaBHOH 4acTh (YHIAMEHTA PA3BUTHS TEXHOIOTHA.



TEMATHYECKOE INTAHUPOBAHUE
10 KJTACC

KoauuyectBo uacos DJIeKTPOHHbBIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrie)
n/nm NPOrpamMmsl Bcero Konrpoaehbie | Tlpakriieckie o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 BBeneHue B crepeoMeTpHIO 23 1
5 B3aumHOe pacnonoxxeHue npsiMbIX B 6 !
MIPOCTPAHCTBE
3 [TapannenbHOCTD NPSAMBIX U MJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHnmiympHocn, NPSMBIX 1 25
IJIOCKOCTEN B MPOCTPAHCTBE
Yl U pacCTOAHUS 16 1
MHororpaHHUKH 7 1
BekTtope! B npocTpancTBe 12
g HOBTOPGHI/IG, 000011eHHE U CHCTEMATU3ALIHS 5 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 6 0




11 KJIACC

KoauuyectBo uacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHHe pa3feioB H TeM Kontposmoie | Tpaxruseckue (uudposrbie)
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI pecypebI
1 AHanuTHueckasi FeOMeTpHs 15 1
5 [TosTOpeHue, o6o6meHI:Ie u 15 !
CHCTEMaTH3alHs 3HAHUIH
O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomany MOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX T
6 JBrxeHus 5 1
7 ITosTOpeHue, o6o6meHI:Ie u 17 5
CHCTEMaTH3alHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 8 0







NOYPOYHOE NMNJTIAHNPOBAHNE
10 KJTACC

No
n/n

Tema ypoka

OCHOBHble NpaBuia N306paxxeHna Ha
PUCYHKe MAOCKOCTK, NnapanfienbHblX
npamblX (OTPE3KOB), CEpeAnHbl 0Tpe3Ka

MOHATMA CTEpeOMeTpUN: ToUKa,
npsmas, NA0CKOCTb, NPOCTPAHCTBO.
OCHOBHbIe NpaBuaa M3obpaxeHns Ha
PUCYHKE MAOCKOCTH, MapannenbHbiX
npAMbIX (OTPE3KOB), CEPeAnHbI OTpe3Ka
MoHATMA: NepeceKal LW Mecs Na0CKOCTH,
nepecekarLmecsa npaMas m NA10CKOCTb;
MOMyNnpoOCTPaHCTBO

MoHATMSA: Mepecekarw W mnecs N1OCKOCTH,
nepecekarumeca npaMas u NNOCKOCTb;
NMoNynpocTpaHcTBO

MHOTFOrpaHHUKM, n3obpaxeHue
MPOCTENLINX NPOCTPAHCTBEHHbIX
huryp, Hecyu,ecTBYOLWNX 06BEKTOB
MHororpaHHuUKmn, nsobpaxeHue
MPOCTENLINX NPOCTPAHCTBEHHbIX

(huUryp, HeCyL ecTBYLWUX 06bEKTOB

AKCUOMBI CTEPEeOMETPUN N NeEpPBLIE

Konmn4yectBo 4yacoB

Bcero

KOHTpO/IbHbIE
paboThl

MpakKTuUyeckue
paboThl

[Jata
N3yyeHus

ONEeKTPOHHbIE

uM@ppoBbIe
o6pasoBaTenbHble

pecypcbl

htto://school-

collection.edu.ru/.

http://school-

collection.edu.ru/.

http://school-

collection.edu.ru/.

htto://www.aeometrv-
exe.h17.ru/


http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/

10

11

12
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CnepcTBua U3 HUX

AKCUOMBI CTepeomMeTpun n nepBble
cneacTtena N3 HMX

AKCNOMbI CTEPEOMETPUM U NepBbIe
cnepcTBUs M3 HUX. Cnoco6bl 3agaHus
MPSAMbIX U NIOCKOCTEN B MPOCTPAHCTBE.
O603HauYeHNs NPAMbIX U NIOCKOCTEN

M306paxeHune ce4eHUn nupamMmugol,
Kyba v npu3mbl, KOTOpble MPOXOAAT
yepes nx pébpa. N3obpaxeHue
nepecevyeHns MONYYEHHbIX MNIOCKOCTEN.
PackpalmBaHne NOCTPOEHHbIX CEYEHMA
pasHbIMU LBeTamu

N306paxeHne cedeHUd NnupaMmuabl,
Ky6a u npu3mMbl, KOTOpble NPOXOAAT
yepes nx péopa. MisobpaxeHune
nmepeceyeHUs NONYYEHHbIX MAOCKOCTEN.
PackpalwmnBaHWe MOCTPOEHHbIX CEUYEHUN
pasHbIMU LLBETAMMU

M306paxeHune ceyeHNn nupamMmugol,
Ky6a 1 Npu3mbl, KOTOpPbIE NPOXOAAT
yepes nx péopa. Mi3obpaxeHune
nepecevyeHns MONYYEHHbIX MNIOCKOCTE.
PackpalnBaHne NOCTPOEHHbIX CEYEHUA
pasHbIMU LBETaAMMU

M306paxeHne cCeYeHMNih nupamMmupsbl,
Ky6a 1 npu3Mbl, KOTOpble MPOXoAAaT
yepes Ux pébpa. M3obpaxeHune
MepeceyvyeHmns NOMYUYEeHHbIX NIOCKOCTEN.
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18

19

20

21

PackpalBaHWe NOCTPOEHHbIX CEYeHU
pasHbIMU LBETAMMU

MeTop cnefoB AN NOCTPOEHUS
ceyeHui

MeTog cnefoB And NOCTPOeHMA
ceyeHnit. CBoWCTBA NEpPECEYEH WA
MPSAMBbIX W NOCKOCTEN

MeTog cnefoB And NOCTPOEHMA
ceyeHuii. CBoicTBa NepecevyeHmni
MPSAMbIX W NJOCKOCTEN

MocTpoeHne cevyeHUin B nupamupe,
Kybe no Tpém Toukam Ha pébpax.
Co3paHne BbIHOCHbIX YEPTEXEN K
3annchb WaroB NOCTPOEHUS

MocTpoeHne cevyeHUin B nupamupe,
Kybe no Tpém Toukam Ha pébpax.
Co3faHne BbIHOCHbBIX YEPTEXEN K
3annChb WaroB NOCTPOEHUS

MocTpoeHne cevyeHUin B nupamupe,
Kybe no Tpém Toukam Ha pébpax.
Co3faHne BbIHOCHbIX YEPTEXEN K
3anuChb WaroB NOCTPOEHUS

MocTpoeHne cevyeHUin B nupamupe,
Kybe no Tpém Toukam Ha pébpax.
Co3faHNe BbIHOCHbIX YEPTEXEN K
3anuChb WaroB NOCTPOEHUS

MoBTopeHMe NnaHUMeTpunu: Teopema 0
MPoONopLUUOHaNbHbIX OTPE3KaXx.
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22

23

24

25

26

27

Mopobue TpeyronbHUKOB

MoBTOpeHue NnaHuMeTpumn: Teopema
MeHenad. PacyeTbl B Ce4eHUAX Ha
BbIHOCHbIX yepTexax. Mictopus
pasBUTUA NAAHUMETPUU U
cTepeoMeTpuu

KoHTponbHasa pabota "AKCUOMBI
ctepeometpuun. CeyeHna"

B3anMHOe pacnonoXeHne NpsMbiX B
npoctpaHcTBe. CKpewuBarowecs
npsMble. MPU3HAKU CKPELLNBAKD L UXCS
npsMbiX. MapannenbHble NpsimMbie B
MpocTpaHCcTBe

Teopema 0 Cyw,eCTBOBAHUMN U
e4VUHCTBEHHOCTY NpSMOI
napannefbHON AaHHOW NPAMOWA,
NMpPoXoasLleil yepes TOUKY
MPOCTPAaHCTBa W He Nexaliei Ha
BaHHON npsAMoli. JleMMa 0 mepeceyeHun
napanfiefibHblX NPSAMbIX MIOCKOCTbIO

MapannenbHOCTb TpexX NPAMbIX.
Teopema 0 TpEx napasnenbHblX
npsMbiX. TeopemMa 0 CKpelyMBato L uxcs
NpAMbIX

MapannenbHOe NPOEKTUPOBAHWE.
OCHOBHble CBOICTBA MapanfiefibHOro
MPOeKTUPOBaHUA. M3o6paxeHune
pasHbIX GUryp B NnapanienbHON
npoekLuu
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28

29

30

31

32

33

34

35

LleHTpanbHada npoekuus. Yron c
COHanpaBNeHHbIMU CTOPOHaAMU. Y TonN
MeXAay npambiMuy

3ajayun Ha fOKa3aTe/IbCTBO U
nccnefoBaHmne, CBSI3aHHbIE C
pacnonoXeHnem MPAMbIX B
npocTpaHcTBe

MOHATMSA: Mapan/ieNbHOCTb NPAMOI K
NAOCKOCTW B NpocTpaHcTBe. Mpu3Hak
napannefibHOCTU NPAMOWA U NNOCKOCTH.
CBoicTBa NapanfieibHOCTM NPAMONA K
NAOCKOCTK

FeomeTpmquKme 3ajayn Ha
BblYNCNEeHNe U AO0Ka3aTeNnbCTBO,
CBA3aHHbIE C NapanaenbHOCTbIO
npamMbIX U NNOCKOCTEN B npocTpaHCTBE

MocTpoeHNe CeYeHns, MPOXOASALLENO
yepes flaHHYO MPSIMYI0 HAa YepTeXe u
napannefibHOro Apyroi npsiMoi. Pacuér
OTHOLLUEHUN

MapannenbHas NpoeKUunsa, NPUMeHeHue
4019 NOCTPOEHMA CeYeHN Kyba u
napannenenunega. CeoicTea
napannenenunega n Npu3Msl
MapannenbHble naockocTu. NMpu3Haku
napannefbHOCTU ABYX NAOCKOCTEW
Teopema 0 napanfie/lbHOCTM U
€LUHCTBEHHOCTM MJOCKOCTH,
NpoXoaslLeil yepes3 TOUKY, He
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36
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38

39

40

41

42

43

NpUHaanexalyw AaHHOW NNOCKOCTU U

CNnefCcTBUA U3 Heé

CBoiicTBa napannefibHbiX NNOCKOCTEN:
0 napannesbHOCTN MPSAMbIX
MepeceyvyeHmns Npu NepecevyeHnn AByx
napannefbHblIX NAOCKOCTEW TpeTbel
CBoiicTBa napannefibHbiX NNOCKOCTEN:

06 0Tpe3Kax napannefibHblX NPSMbIX,
3aK/OUYEHHBIX MeX Ay napanfienbHbIMu

NNOCKOCTAMU, O nepecevYeHUNn I'IpFIMOVI C

ABYyMA napanienbHbIMN NMIOCKOCTAMMU

MoBTopeHue: Teopema MNuaropa Ha
NA0CKOCTK

MoBTOpeHME: TPUTOHOMETPUSA
NPAMOYTONbHOIO TPeyronbHUKa

CsoiicTBa Ky6a M NPsIMOYro/ibHOTO
napanienenunega

BbluncneHue gnviH OTpPE3KOB B Ky6e n
npaMOoyrosibHOM napannenenunnene

MepneHAMKYNSPHOCTb NPAMON U
nnockocTu. MpusHak
MepneHanKYNSpHOCTU NPAMONR ©
MAoCcKOCTH

MepneHAMKYNSPHOCTb NPAMON U
nnockocTu. MpusHak
MepneHaNKYNSpHOCTU NPAMONR U
MNOCKOCTH

htW://www.aeometrv-
exe.h25.ru/

http://school-

collection.edu.ru/.


http://www.geometry-exe.h25.ru/
http://www.geometry-exe.h25.ru/
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag

44

45

46

47

48

49

50

51

52

53

54

55

Teopema 0 CyLLECTBOBAHUN U
€JMHCTBEHHOCTW NPSAMON, NPOXOAALL e
Yyepes TOUKY MpOCTpaHCTBa U
nepneHAnKYNspHO K NIOCKOCTH
MnockoCcTU 1 NepneHANKYNAPHbIE UM
NpAMble B MHOTOTpaHHUKax

MMI0CKOCTN U NEPNEeHANKYNAPHBIE UM
NpsAMble B MHOTOTpaHHMKax
MeprneHANKYNAP U HAKNOHHaA.
MocTpoeHne nepneHAnKynapa u3 TOUKU
Ha NpAMYIo

MepneHanKynap v HaknoHHa4.
MocTpoeHne nepneHAnKynapa u3 TOUKU
Ha NpAMYyto

Teopema 0 TpEX nepneHauMKynapax
(npamas n obpatHasd)

Teopema 0 TpEX nepneHauMKynapax
(npsmasa n obpaTHas)

Yron Mmexgy cKpelwmBarWwmumncs
NPAMbIMU

MoncK NepneHguKynAaApHbIX NMPAMbIX C

NOMOLW b0 MepPneHANKYNAPHbIX
NNOCKOCTEN

OpTOroHanbLHOE NPOEKTUPOBAHUE

MocTpoeHMe CeyeHUii Kyba, NpuU3Mbl,
npaBuNbHOW NUPaMUAbl C NOMOLLbH
OPTOTrOHa/NIbHOW NPOEKL NN

MocTpoeHue cevyeHmnii Kyba, Nnpusmsbl,
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58

59

60

61

62

63

64

65

MpaBUIbHON NUpamugbl ¢ NOMOLWbHO
OpPTOrOHa/IbHON MpoeKLny

CUMMeTpUs B NPOCTPaHCTBE
OTHOCMTENbHO MMIOCKOCTU. MNocKoCcTH
CUMMETPUI B MHOTOTPaHHMKaXx

Mpu3HaK NepneHaNKYNSPHOCTU NPAMON
M NIOCKOCTU KaK CneAcTBUe
CUMMETPUY

[MpaBuibHble MHOTOTPaHHUKN. Pacyér
paccToOAHUI OT TOYKM 40 MAOCKOCTM

[MpaBuibHble MHOTOTPAHHUKN. Pacyér
pPacCcTOAHMUIA OT TOUKM A0 MAOCKOCTM

Cnocobbl ONYCTUTb NEPNEHANKYNAPbI:
CUMMETPUSA, CABUT TOUKHK NO
napannenbHOW NpAMOi

CA4BUT N0 HemapannenbHON NpPsSMOiA,
N3MEHEHNE PaCCTOAHU

KoHTponbHasa pa6oTta "B3anMHoe
pacnonoXeHue NPAMbIX U NNOCKOCTeN B
npoctpaHcTee"

[MoBTOpPEHME: YToN MEXAY NPAMbIMWU Ha
MAOCKOCTU, TOUTOHOMETPUA B
MPOM3BONILHOM TPEYroJibHUKe, TeopeMa
KOCMHYCOB

MoBTOpPEHWE: YTON MeXay
CKpeL,MBaloWMMIUCS NPSMbIMUA B
MpocTpaHCcTBe

FEOME‘TpI/I‘-IeCKVIG MeToAbl BblYHMCNEHNA

http://www.eae.edu.ru/
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66

67

68

69

70

71

72

73

74

yrna Mexgy npsiMbiMu B
MHOTOrpaHHUKax

[ByrpaHHbii yron. CBoincTBo
NWHENHbIX YIN0B ABYIPaHHOrO yrna

MepneHAUKYNAPHbIE NNOCKOCTH.
CBoiicTBa B3aUMHO NepneHANKYNSPHbIX
NNOCKOCTEN

Mpr3HakK NepneHAMKYNApHOCTH
NMNOCKOCTEW; TeopemMa 0 NpAMOoi
nmepeceyeHus ABYX NJOCKOCTEN
nepneHANKYNAPHbIX TPeTbel
MAOCKOCTK

MpsMOYronbHbIA Napannenenunes;
Ky6; n3mepeHus, CBOWCTBA
NMPsIMOYTO/IbHOTO napannefnenunega

Teopema 0 fuMaroHanu NPsiMoOYrofibHOro
napannenenunega v cnefcTBue U3 Heé

CTepeomeTpmquKme n nNpuKnagHbie
3afga4dyn, cBA3aHHbIe CO B3aWMHbIM
pacnoioXeHNEM NPAMbIX U NTOCKOCTH

MoBTOpeHWe: CKpelMBat W uecs
npsMble, napanfesbHble NAOCKOCTU B
CTAHAAPTHbIX MHOTOrpaHHMKaXx

Mapa napannenbHbIX MAOCKOCTENR Ha
CKpPEeL MBa W UXCSH NPAMBbIX,
paccTofHUE MEXAY CKPeL,MBaK L UMUCS

npAMbIMN B NPOCTbIX CUTYaUMNAX

PaccToaHMe OT TOYKKN 4O MNJIOCKOCTH,
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paccTosiHuE OT NPSIMOM 10 TJIOCKOCTH

Brrucnenue pacCTOSHUN MEXIY
CKPELIUBAIOIIUMHUCS MPSIMBIMU C

7 MOMOLIBIO NIEPTIEHUKY IAPHOU
IJIOCKOCTH
TpéxrpanHelil yroj, HepaBeHCTBA IJIs

76 TPeXTpaHHbIX yIIIOB. TeopeMa
IMugaropa, TeopeMbl KOCHHYCOB U
CHHYCOB ISl TPEXTPAHHOIO yIila

77 DneMeHThI chepudecKoll TeOMETPHH:
reofie3udecKue JUHUU Ha 3eMJie

78 KonTponbHas pabora "Yribl u
paccrosiHus"

79 CucremaTuzauus 3HaHUN
"MHOrorpaHHuK 1 ero 3JeMeHTbI"

20 IIupamuna. Buae! nupamua.
IIpaBunbHas nupamuaa

81 IIpusma. IIpsimast 1 HaKJIOHHAS IPU3MBL.
IIpaBunbHas npusma

%2 IIpsmoii napannenenunen,
NPSIMOYTOJIBHBIH Mapajuienenunen, Kyo

%3 Brinykisie MHOrorpanHuku. Teopema
Ditnepa
Brinykisie MHOrOrpanauku. Teopema

84 Oiinepa. IIpaBunbHble U
MOJIy IPaBUJIbHbIE MHOTOTPAaHHUKU

85 KonTponpHas pabora

"MHororpaHHuKn"




86

87
88
89

90

91

92

93

94

95
96
97

98

99

100
101
102

MoHATME BEKTOPA HAa NIOCKOCTU 1 B
MpoCcTpaHCTBe

CyMMa BEKTOpOB
Pa3HocTb BEKTOpPOB

M paBuno napannenennnena

YMHOXeHue BEKTOpa Ha Yynucno

Pas3noxeHue BeKTOpa No 6asncy Tpéx
BEKTOPOB, HE JIEXALUX B OAHOA
MAoCcKOCTH

CKanspHoe Npou3BefeHue

BbluncieHne yrna mexay BeKTopamu B
MpocTpaHCTBe

MpocTeiiwmne 3afayn c BEKTOpaMu

MpocTeiiwmne 3afayn ¢ BEKTOpaMu
MpocTeiiwmne 3afa4un ¢ BEKTOpaMu

MpocTeiiwmne 3afayn ¢ BEKTOpPaMu

O606uWeHNe N cucTemaTn3aLmns 3HaHW

O606uWeHNe N cucTemaTnsalumns 3HaHU
MToroBas KOHTponbHas paboTta
MToroesas KOHTponbHas paboTa

O606uWeHNe N cucTEMATM3ALNSA 3HAHWIA

e
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KJTACC

No
n/n

10

Tema ypoka

MoBTOpeHne Tembl "KoopaunHarsl
BEKTOpa Ha MJ0CKOCTN U B
npocrtpaHcTee"

MoBTOpeHune Tembl "CkangapHoe
npouns3BeeHne BeKTOpoB"
MosTopeHue TeMbl "BbluncneHue yrna
MeX/Ay BeKTopamu B npocTpaHcTBe"
MoBTOpeHue TeMbl "YpaBHeHUEe
NpAMON, Npoxoasuleli yepes ABe
TOYKKN"

Y paBHEHUE NAOCKOCTU, HOpMasb,
ypaBHEHWE MJOCKOCTH B OTPE3KaX

Y paBHeHME NJIOCKOCTU, HOpMab,
YPaBHEHNE MNOCKOCTN B OTPE3KaX

BEKTOpHOQ nponsseengeHne

JInHeHble HepaBEHCTBA, IMHEHOe
nporpaMmMupoBaHue

JTnHeNHble HepaBEHCTBA, TMHEKHOE
nporpaMmMupoBaHue

AHanuTnyeckne MeToAbl pacuéTta yrnia

KonnyectBo 4yacoB

Bcero

KOHTpO/IbHbIE
pa6oThl

ONEeKTPOHHbIE
JaTta uM@ppoBbIe

MpakTnyeckue
N3yyeHuns o6pasoBaTefibHble

pa6oThbl
pecypchbl
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18
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Mexay npaMbiMW B MHOTOrpaHHMKax

AHanuTnyeckme MeToabl pacqéTa yrna
MeEXAY NMNNOCKOCTAMU B
MHOTorpaHHmKax

®opmyna pacCTOSHUSA OT TOYKU A0
MAOCKOCTU B KOOPAMHATAX

HaxoxeHue pacCTOAHUIA OT TOYKM [0
NNOCKOCTW B Kybe

HaxoxpgeHune paCCTOFIHVII\/’I OT TOYKWM A0
NNOCKOCTHU B HpaBMﬂbHOVI nnpamunage

KoHTponbHaa pabota "AHanntuyeckas
reometpusa"

CeyeHus MHOTOrpaHHMKOB:
CTaHAapPTHbIE MHOTOrpaHHUKMN

CeyeHUs MHOTOTPaHHUKOB: MeTOf
cnepos

CeuyeHUs MHOTOTPaHHUKOB:
CTaHAApPTHbIE MJOCKOCTU, NepeceyeHmns
NpAMbIX N NNOCKOCTEN

I'Iapanneanble npamMbie U MNOCKOCTU!
napannenbHble CEYEHNA

MapannenbHble NPSMble U NAOCKOCTU:
pPacyéT OTHOLWEHWIA

MapannenbHble NPSAMbI€ U MNNTOCKOCTN:
YIbl MEXAY CKpeuluBatomMmcs
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23

24

25

26

27

28

29

30

npAaMbIMU

MepneHANKYNSIpHbIE MPSIMbIE U
MAOCKOCTU: CTAaHAAPTHbIE Napsbl
nepneHaNKYNAPHbIX NIOCKOCTEN U
MPsMbIX, CUMMeETPUM MHOTOTPaHHUKOB

MepneHANKYNSAPHbIE MPSAMbIE U
MMOCKOCTU: TEOpEMa O TPeX
nepneHanKynapax
MepneHANKYNSAPHbIE MPSAMbIE U
MMOCKOCTU: BbIYUCIEHNS ANIUH B
MHOTFOTpaHHMKax

MoBTOpeHue: nnowagn
MHOTOYFO/IbHUKOB, POpPMYbl ANS
nnowageii, coobpaxeHunsa nogobms

MoBTOpeHMe: Nnouiagm
MHOTOYrO/IbHUKOB, (POpMYybl ANS
nnowagei, coobpaxeHuna nogobmus

MoBTOpeHMe: Nnouiagm
MHOTOYrofbHUKOB, QOPMYbl ANs
nnowagei, coobpaxeHuna nogobms

Mnouwagn ce4eHNn MHOTOTPaHHUKOB:
naowagn NOBEPXHOCTENR, pa3pesaHus
Ha yacTu, coobpaxeHunsa nogobus

Mnouwagn ce4eHNn MHOTOTPaHHUKOB:
naowagn NOBEPXHOCTENR, paspesaHus
Ha yacTu, coobpaxeHunsa nogobus

KoHTponbHaa pa6oTta "loBTOpeHuUE:
MHOTOrpaHHUKU, CeYeHuUsd
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MHOrorpaHHukos"

O6bém Tena. O6bEM NPAMOYTObLHOIO
napannefenunnepa

3apaum 06 yasoeHun Kyba, o
KBagpatype Kyba; 0 TpucekLuu yrna

CTepeomeTpuyeckue 3agauu,
CBfi3aHHbIE C 06bEMOM
NMpsSMOYrofbHOro Napanfenenunega
MpuknagHble 3afa4yn, CBA3aHHbIE C
BblYMCNEHUEM 06BbEMA
NMpsSMOYroNbHOro Napanfienenunega
O6bEM MpAMOI NPU3MBbI
CTepeomMeTpuyeckne 3agaum,
CBSI3aHHbIE C BbIYMC/IEHWEM 06BLEMOB
NpAMOW NpuU3MbI

MpuknagHble 3a4a4u, CBA3AHHbIE C
06bEMOM NMPSAMON NMPU3MBI

BbluncneHne 06bEMOB Tesl C MOMOLLbIO
onpefenéHHoro nHuterpana. O6bEm
HaKNOHHON NPU3MbI

BbiuncneHne 06bEMOB TeNl C NOMOLbIO
onpefenéHHoro nHterpana. O6bLEM
nupamMmuasbl

dopmyna o6bémMa nupamMmujbl.
OTHOWeHMe 06BbEMOB NMUPaMUL C
o6Wwum yriom

dopmyna o6béma nupamMmujbl.
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OTHoweHNe 06bEMOB NUpamMmug c
o6Wwum yranom

CTepeomeTpuyecKue 3agauu,
CBA3aHHbIE C 06bEMAMU HAKIOHHOM
npu3Msl

CTepeomeTpmquKme 3ajayun,
CBSi3aHHbIE C 06bEMaMM nmpamunabl

MpuknagHble 3agayn No Teme
"O6béMbl Ten", cBsA3aHHble C 0ObEMOM
HaKIOHHON NPU3Mbl

MpuknagHbole 3agayu nNo Teme
"O6béMbI TEN", CBA3AHHbIE C 00BEMOM
nupamMmuabl

MpumeHeHne 06BbEMOB. BblunucneHune
paccTofHuUsA L0 MAOCKOCTH
KoHTponbHaa pabota "O6bEM
MHOrorpaHHuka"

Lunnuugpuyeckas NoBepXHOCTb,
obpasylowme LMANHLPUYECKON
MOBEPXHOCTH

UnnnHgp. MpaMoi KpyroBoi LuUanHAap.
Mnowaab NOBEPXHOCTU LUNUHAPA
KoHunuyeckas MoBepXHOCTb,
o6pasyrLwme KOHMYEeCKOi
nosepxHoctun. KoHyc

CeyeHune KOHycCa MA0OCKOCTbIO,
napannenbHOW NA0CKOCTU OCHOBaHUSA
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Y ceuyéHHbIW KOHYC. M306paxeHune
KOHYCOB U YCEYEHHbIX KOHYCOB

Mnoulafb 6OKOBO MOBEPXHOCTU U
MOMIHO MOBEPXHOCTU KOHYCA

Mnouwafgb 60KOBO MOBEPXHOCTU U
MOMHO MOBEPXHOCTU KOHYCA

CTepeomeTpryecKue 3agadum Ha
40Ka3aTenbCTBO W BbIYUC/EHNE,
MOCTPOEHMEM CeYEHUI UUNNHAPA,
KOHyca

CTepeomeTpuyecKue 3agadum Ha
[0Ka3aTeNbCTBO U BbIYUC/IEHME,
MOCTPOEHMEM CEYEHUI LUNMHApa
KOHyca

MpuknagHble 3afa4n, CBA3aHHbIE C
UMANHAPOM

MpuknagHble 3afa4n, CBA3aHHbIE C
UMANHAPOM

Cdepa un wap

MepeceyeHue cepbl 1 Wapa c
NMNOCKOCTbI. KacaHue wapa u chepb
NMNOCKOCTbIO. Bug n nsobpaxeHue
wapa

MepeceyeHue cepbl 1 Wapa c
NMNOCKOCTbIO. KacaHue wapa u chepb
NMNOCKOCTbIO. Bug n nsobpaxeHue

htW://www.aeometrv-
exe.h17.ru/

http://www.aeometrv-
exe.h1l7.ru/


http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/

62

63

64

65

66

67

68

69

70

71

72

wapa
Y paBHeHUe cepbl. Mnowanb chepbl 1
eé yacTeli

CvummMmeTpua chepbl 1 Wapa

CTepeomeTpryecKue 3ajadum Ha
[0Ka3aTeNbCTBO U BbIUUC/IEHME,
CBs3aHHbIe CO CPEpPOoin u Wwapom,
MOCTPOEHUEM WX CEYEHUIN NIOCKOCTbIO

CTepeomMeTpuyeckme 3afayum Ha
[0Ka3aTeNnbCTBO M BblYMUC/IEHNE,
CBAA3aHHble CO C(Hepoi 1 Wwapom,
MOCTPOEHMEM WX CEYEHUI MNOCKOCTbIO
MpuknagHble 3agaun, CBA3aHHbIE CO
cthepoil n wapom

[MoBTOpEHME: OKPYXXHOCTbL Ha
MA0CKOCTU, BbIYNCNEHNSA B
OKPY>XHOCTMW, CTaH4apTHbIe nogobus

PasnnyHble KOM6I/IHaLI|I/Il/I TEN
BpaWweHNna un MHOrorpaHHMKoOB

3afayn no teme "Tefna v NOBEPXHOCTH
BpaweHmna"

3afayu no teme "Tefna n NOBEPXHOCTH
BpaweHua"

KoHTponbHasa paboTa "Tena u
NOBEPXHOCTU BpaweHusa"

O6bém LunuHapa. Teopema 06 06bEME
NpPAMOro unnuHapa
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BbluncneHne 06bEMOB Tesl C MOMOLLbIO
onpefenéHHoro nHterpana. O6bLEM
KOHyca

Mnowaan 60KOBON M NONHOW
MOBEPXHOCTU KOHYycCa

CTepeomeTpuyeckue 3agauu,
CBAA3aHHbIE C BbIYMC/IEHUEM 06BLEMOB
UMAUHAPaA, KOHyCca

MpuknagHble 3ajayn no Teme
"O6bEMBI M NAoOWaLN NOBEPXHOCTE

Ten

O6béM Wapa 1 WapoBOro cekTopa.
Teopema 06 06bEMe wapa. Mnowagb
cthepbl. CTepeoMeTpryecKue 3agaun,
CBA3aHHbIE C BbIYMCIEHNEM 06BEMOB
Wwapa, WapoBOro CerMeHTa U WapoBoro
cekTopa

MpuknagHble 3aga4yn No Teme
"O6bEMBI Ten", cBA3aHHbIEe C 06BbEMOM
wapa v naouwagblo chepsl.
COOTHOWEHNA MeXay naowagaMm
NMOBEPXHOCTEN N 06BbEMaMU MOLOOHBIX
Ten

Mofo6HbIE TeNa B NPOCTPaHCTBE.
M3meHeHne 06bEMA Npu nogobum.
CTepeomMeTpuyeckue 3agaun,
CBfI3aHHbIE C BbIYNCNEHNEM 06BHLEMOB
Ten U Nnowagein NOBEPXHOCTEN
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KoHTponbHasa pa6oTta "lMnowagn
NOBEPXHOCTU U 06BEMbBI KpPYrabiX Ten"

[BrXeHns npocTpaHcTBa.
OTo6paxeHns. [BUXXeHNA N paBEHCTBO
thuryp. O6uwmne cBONCTBA ABVKEHNI

Buabl ABVMXXEHWIA: napannenbHblii
NnepeHoc, LUeHTpanbHas CUMMETPUS,
3epKanbHas CUMMETPUA, MOBOPOT
BOKPYT MpAMOii

MpeobpaszoBaHus nogobus. Mpamas
cthepa Jitnepa

FEOMeTpI/I'-IeCKI/Ie 3afiayn Ha
NMPUMEHEHWNE ABUXEHNA

KoHTponbHasa paboTa "BekTopbl B
npocrtpaHcTee"

O6o6uwatouiee nosTopeHue 11
MOHATWUIA U METOLO0B Kypca reoOMeTpuu
10-11 knaccos, cuctemaTmsaymns
3HaHWii: "lMapanienbHOCTb NPAMbIX U
NAOCKOCTel B npocTpaHcTBe"

O6o6uwatouiee nosTopeHne 11
MOHATWUIA U METOA0B Kypca reoOMeTpuu
10-11 knaccos, cuctemaTmsaymns
3HaHuii: "BekTopbl B npocTpaHcTBe"

O6o6uwatouiee nosTopeHne 11
MOHATWUIA N METOAO0B Kypca reOMeTpuu
10-11 knaccos, cuctemaTmsayuns

htto://www.aeometrv-
exe.h17.ru/

htto://www.aeometrv-
exe.h17.ru/

htto://www.eae.edu.ru/


http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.geometry-exe.h17.ru/
http://www.ege.edu.ru/

89

90

91

92

93
94

95

96

97

3HaHWii: "BekTopbl B mpocTpaHcTee"

O6o6uwatouiee nosTopeHue 11
MOHATWUIA N METOAO0B Kypca reoOMeTpuu
10-11 knaccos, cucrtemarmsaymsg
3HaHWi: "O6beM MHOrorpaHHmnKa"

O6o6uatouiee nosTopeHue 11
MOHATUIA N METOLO0B Kypca reocMeTpum
10-11 knaccos, cucrtemarmsaymsg
3HaHWi: "O6beM MHOTorpaHHuka"

O6o6uwatouiee nosTopeHue 11
MOHATUIA N METOLO0B Kypca reocMeTpum
10-11 knaccos, cucrtemarmsaymsg
3HaHuii: "Tnowagn NOBEPXHOCTMN U
06bEMbI Kpyrabix Ten”

O6o6uwatouiee nosTopeHue 11
MOHATWUA N METOAOB Kypca reomMeTpuu
10-11 knaccos, cuctematTmsayuns
3HaHWii: "TMnowagn NOBEPXHOCTM U
06bEéMbI Kpyrnbix ten"

MTorosasa KOHTpoOnbHasa paboTa
MToroBasa KOHTponbHaa paboTa

MoBTOpeHue, 0606WeHNe U
cucTemaTtumsanus sHaHui

NcTopnsa pasBUTUS CTEPEOMETPUM KakK
HayKn U €€ po/ib B Pa3BUTUN
COBPEMEHHbIX UHXEHEPHbIX U
KOMMbIOTEPHBIX TEXHONOTUI

|/|CTOpI/IF| Pa3BnTnNA CTEPEOMETPUN KaK
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HayKU U €€ POJIb B PA3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUH

Hctopus pa3BuTus CTEpEOMETPUHN KaK
08 HayKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHIKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

Hctopus pa3BuTus CTEpEOMETPUN KaK
99 HayKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHIKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

Hctopus pa3BuTus CTEPEOMETPUHN KaAK
100 HayKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHIKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

Hctopus pa3BuTus CTEPEOMETPUHN KaAK
101 HayKU U €€ POJIb B PA3BUTHUH
COBPEMEHHBIX HHIKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

Hctopus pa3BuTus CTEpEOMETPUHN KaK

102 HayKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHIKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




1. Mporpammbl 06w eo6pa3oBaTenbHbIX yupexageHuin. FleomeTtpua 10-11 knaccel. CoOCTaBUTENb
T. A. bypmuctpsa. - M.: «IpocBeweHune», 2009.

YuebHuk: A.I' Mepsnsak u gp. «FeomeTpuns, 10 - 11. gns 6a30BOro U NpouabLHOI0 YPOBHENA. -

M.: MpoceeweHune, 2021.

JononHuTtenbHaa nutepaTypa:
1. B.A. AdpoBeHkKO NoypouHble pa3paboTku no reometpun 10 knacc. AuddepeHUpoBaHHbIN

nogxoh. Mockea «BAKO». 2007.
2. b.I'. 3ms, Anpaktuyeckue marepuansl no reometpuun gnsa 10 knacca. Mocksa

«[MpoceeleHne». 2009.
3. C.M. CaaksH, B.®.byTty30B V3yueHune reomeTpun B 10-11knaccax. KHura gng yuntena. M.:

«[MpocseweHne» 2009.
4. HO.A. I'naskos, N.N.HO gnuHa, B.®.byTy30B. N'eomeTpusa. Pabouasd TeTpasb. Nocobue gnga

yyawmxca obu,eobpasoBaTtenbHbIX yUupexgeHuii. basosolii ypoBeHb. M: MpoceeweHune, 2010.

MHTepHeT pecypc:
https://www .vaklass.ru/p/geometria 10-11
http://www.ege.edu.ru/

http://www.geometry-exe.h17.r


https://www.yaklass.ru/p/geometria%2010-11
http://www.ege.edu.ru/
http://www.geometry-exe.h17.r

		2024-11-01T18:42:25+0800
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5" МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ ГОРОДА БРАТСКА




