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HOACHUTEJBbHASA 3AIIMCKA

['eomeTpust siBisieTcss OAHUM W3 0Aa30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak KaK OOECIEYMBAET BO3MOXKHOCTh HM3YUCHHUS
JUCIUIUIMH ~ €CTECTBEHHO-HAYYHOM  HAMpaBJIEHHOCTH W MPEIMETOB
T'YMaHUTAPHOTO IUKIIA. [I0CKOIBKY JIOTHYECKOE MBIIIICHUE, (POPMUPYEMOE TIPU
M3YYECHHUH 00YUYarOITUMUCS MOHATUITHBIX OCHOB T€OMETPHUH, IIPU JOKA3aTEIHCTBE
TEOpEM M TIOCTPOCHUHM UEMOYKU JIOTUYECKUX YTBEPXKICHUU TpPU pEHICHUU
F€OMETPUYECKUX 3a/Ja4, YMEHHE BBIJIBUTaTh W ONPOBEPraTb THUIOTE3BI
HETMOCPEACTBEHHO HUCIIOIb3YIOTCS MPHU PEIIEHUU 33J1a4 €CTECTBEHHO-HAYYHOTO
[UKJIa, B YaCTHOCTH (PU3UYECKUX 3a]ad.

[Iporpamma cocTaBieHa Ha OCHOBE TPEOOBaHUN K pe3yJibTaTaM OCBOCHUS
oOpazoBarenbHO#l mporpammel, mpenactaBieHHBIX B PI'OC COO, a Ttakxe
denepanbHOl paboyeit mporpaMMbl BOCITUTAHUS IIIKOJIBI.

Llenp ocBoeHust mporpamMMmbel yudeOHOro Kypca «l'eomerpusi» Ha
yriIyOJI€HHOM  ypOBHE —  pa3BUTHE HWHAWBUIYAIBHBIX  CIIOCOOHOCTEH
oOyyaromuxcsit Ipu HM3yYEHUH T€OMETPHUH, KaK COCTAaBIISIIOIIEH MNpeaMETHON
obnmactu «MaremaTtnka U uH(OpMaTHKa» dYepe3 oOecreueHue BO3MOXKHOCTH
MpUOOPETEHUSI U UCIOJIb30BaHUsl 00Jiee MIyOOKHMX M€OMETPUYECKHX 3HAHWM U
NEUCTBUN, CHEHU(PUYHBIX TE€OMETPUHM, M HEOOXOAMMBIX [UISl YCHEUIHOrO
npo(ecCHOHATBHOTO  O0pa3oBaHMs,  CBSI3aHHOTO  C  HUCIOJb30BAaHUEM
MaTeMaTUKH.

[IpuopureTHbIMU 3a7a4aMu Kypca T€OMETPUH Ha YIIIYyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

pacuIMpeHne MPeACTaBICHHUsI O T€OMETPUM KaK YacTH MUPOBOM KYJIbTYpPHI
1 GOpMHUPOBAHNE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

dbopMupoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O
BXHEHUIINX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIOIIMX OMUCHIBATh U WU3Yy4yaTh
pa3Hble SIBJICHUS OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHWEe  yMEHUS  BIQJeTh  OCHOBHBIMH  TOHATHSIMH O
MIPOCTPAHCTBEHHBIX (PUTYpaX M MX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMEHUE UX MPUMEHSATh, YMEHHUS J0Ka3bIBaTh TEOPEMbI U HAXOAUTD
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 33/1a4;

(¢opMupoBaHHE YMEHHUS paclo3HaBaTh Ha YepTekax, MOACIAX U B
pealbHOM MHUPE MHOIOIPAHHMKM M Tella BpAllEHHs, KOHCTPYHPOBATh
reOMETPUYECKHUE MOJICIIH;



dbopMHupOBaHNE TOHUMAHHS BO3MOYKHOCTH aKCHOMATHYECKOTO MTOCTPOCHUS
MaTeMaTUYECKUX TeOpUi, (POpMUpPOBAHKNE TOHUMAHUS POJIU AKCUOMATUKU TPU
POBEJICHUU PACCYKICHUM;

dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIAMH JIOKA3aTEeNIbCTB U aJITOPUTMOB
pelIeHUs], YMEHUS UX MPUMEHSTh, MPOBOJUTH JOKa3aTEbHbBIE PACCYKICHUS B
XOJIe€ PEIICHHS CTEePEOMETPUYECKUX 3a7ad M 337a4 C [PAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHME  MPEACTABICHUS O  HEOOXOJUMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHHM U POJU
AKCMOMATHKH B TIPOBEJICHUU JCAYKTUBHBIX PACCYXKICHUMH;

pa3BUTUE U COBEPIICHCTBOBAHUE MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH oOyyJarommxcs, IMO3HABATCILHOM aKTUBHOCTH,
UCCIIENOBATEIbCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHUSI, UHTEPECA K U3YUCHUIO
TEOMETPUH;

dbopmupoBanre QyHKIIMOHATLHOM I'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPUHU:
YMEHHSI paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U MIPU U3YUYECHUH JAPYTHUX
y4eOHBIX TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATBHBIX CUTYallui, UCCIEAOBAHUS MOCTPOCHHBIX MOJENEH,
HMHTEPIPETALUU MOJTYyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COJIEPKATEIBLHBIMU JIUHUSIMU YueOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBiustorcsi: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukm», «Tema BpameHus», «BeKTOppl W KOOpAHWHATHI B
IPOCTPAHCTBEY, «/IBH>KEHUSI B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®I'OC COO TpebGoBaHHME «YMETh ONEPUPOBATH
MIOHATUSIMUY, PEJIEBAHTHBIMU T€OMETPUM Ha YIIyOJE€HHOM ypOBHE OOy4YeHUS B
10-11 kyaccax, OTHOCHUTCSI KO BCEM COJIEpKaTEeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a ¢dopMHpOBaHWE JIOTHYECKUX YMEHUW paclpeneseTcsi HE TOJIbKO TI0
COJICp)KATENIbHBIM ~JIMHUSAM, HO U T0 ToaaM oOyuenus. ConaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
denepanbHO pabouell MpoOrpaMmbl, paclpeeéHHBIM M0 rojaM O0y4YeHHs,
CTPYKTYPHUPOBAaHO TakuM  oOpa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIMITHAIBHBIM BOIIPOCaM 00ydYaromuecs oOpamajnch HEOJTHOKPATHO. DTO
MO3BOJIAET OPraHU30BaTh OBJAJCHUE TCOMETPUYECKUMHU TOHATHSIMU H
HaBbIKAMM TIOCJIEIOBATENbHO M MOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUA BKJIOYATh B OOIIYID CHCTEMY
T€OMETPUYECKUX TPEACTABICHUN OOYyJaroONuXcsi, paciupsis U yriryosss e€,
00pa3ysi IPOYHbIE MHOXXECTBEHHBIE CBS3U.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:



co3math ycnoBus i guddepeHmmanuy  0OydeHUS, ITOCTPOCHHUS
WHANBUAYAIbHBIX 00pa30BaTeNbHBIX MPOTpamMM, O00ECIeYuTh YriayOnEHHOe
M3yUCHHE T€OMETPUHN KaK COCTABIISIOIICH yueOHOTro mpenMera «MaTeMaTHKa,

MOJITOTOBUTH OOYYAIOIIHUXCS K TMPOJOJDKCHUIO M3yYeHUS MATeMaTUKH C
yaéToM BBIOOpa Oyayrelt mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKITY
o0muM 1 ipoeccCHoHaTLHBIM 00Pa30BaHUEM.

Ha wuzydenue yueOHOro kypca «l'eomerpusi» Ha YyriIyOJIE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe IPsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajuleJbHblE M CKpeluBaromuecs npsmble. [Ipu3Haku CKpemmBarommuxcs
npsMbIX. llapamienbHOCTP NpPAMBIX M IUIOCKOCTEW B NPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, NAPAJUICIBHOCTH TPEX IMPSAMBIX,
MapaJuIeIbHOCTh MNPSAMOM M IUIOCKOCTH. [lapamnenpHoe W HEHTpalbHOE
OpOEKTUPOBaHUE, U300paxeHue (uryp. OCHOBHBIE CBOWCTBA MapajlIEIbHOIO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapauielbHON MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MAapaJUIebHBIE  IIJIOCKOCTH,  CBOWCTBA
napajyieNbHBIX TockocTer. [lpocreiinme mpocTpaHCTBEHHBbIE (QUTYPHI Ha
IIJIOCKOCTH: TETPA3P, MapAJIIEIEIUIIE, TIOCTPOCHUE CCYEHU M.

[lepnieHIUKYISAPHOCTD NPSMOU U TJIOCKOCTH: MEPIEHANUKYIISIPHBIE TPSAMBIE
B IIPOCTPAHCTBE, NPSIMBIE MApAJUIEIbHBIE U MEPIEHANKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoOe IIPOEKTUPOBAHMUE.
IleprieHIMKYIISp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 110 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 110  IUIOCKOCTH, TMpOEKUHus  (Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU ABYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTl B IpOCTPAHCTBE: YTOJI MEXAY MPSIMOU U TNIOCKOCTBIO, IByTPaHHBIN
YIOJI, TMHEVUHBIN YyroJ IBYTPAHHOTO yriia. TpEXTrpaHHbI U MHOTOTPaHHBIE YTJIBL.
CBONCTBAa IJIOCKMX YIJIOB MHOTrOrpaHHoro yria. CBOWCTBa IUIOCKHUX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma, psiMas 1 HaKJIOHHAsi TPU3MbI, OOKOBasi ¥ MOJIHASI TOBEPXHOCTH TPU3MBI.
[Tapannenenumnen, NOpsAMOYroJIbHBIM —Mapajuleienune]] YW €ro CBOWCTBA.
Kparyaiimimie nyth Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuna: n-yrompHas nupamuia,



NpaBuWiIbHAsl M yceuy€HHasd nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHEl
MpaBUIbHON nupaMujibl. [IpaBUiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
paBWiIbHAs MUPAMMIA, IPABUIbHAS TPEYroJibHas NMHUpaMUJa W IPABHIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAxX: OKTadp,
JOEKAdIP U UKOCADIP.

Bbluucienre 37I€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHaIM, YTJIBI.
[Inomanps GOKOBON NMOBEPXHOCTUM U MOJHOM MOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA b OCHOBaHUM, TeopeMa O OOKOBOW MNOBEPXHOCTU NPSAMON NPU3MBI.
[Inomanps OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHOM MNHpaMUbI,
TEOpEMA O TUIOIIAAN YCEUEHHON TMPaMU/IbI.

CummMmeTpuss B MNPOCTPAHCTBE. OJEMEHTBl CUMMETPUH IPABHIBHBIX
MHOTOI'paHHUKOB. CHMMETpHsT B IPAaBUIBHOM MHOIOTPaHHUKE: CHUMMETPHS
napaJIeJIeNIe1a, CUMMETPUS MPABUJIBHBIX IPHU3M, CUMMETPHUs IPaBUIbHOU
MApaMU/IbI.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HaIIPABJICHHBIE BEKTOpPbl. PaBeHCTBO BeKTOpOB. JIeHMCTBHS € BEKTOpPaMH:
CJIO’KEHUE W BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha 4yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOWCTBA YMHOXEHUS
BeKTOpa Ha uucino. IloHsaTtne KomIiulaHapHele  BEKTOpbl.  [Ipu3Hak
KOMIUIAHApPHOCTH TPEX BeKTOpoB. IIpaBuino mnapamtenenunena. Teopema o
Pa3IOKEHUH BEKTOpA MO TPEM HEKOMILIaHApHbIM BekTopam. [IpsMoyronbHas
cucTeMa KOoopAuHAT B mpocrtpaHcTBe. Koopaunatel BekTopa. CBsA3h MEXAY
KOOpDAMHATAMHM BEKTOpPAa M KOOPAWHATAMH TOYEK. YTOJ MEXAY BEKTOPAMHU.
CkansipHoe nIpon3BEACHUE BEKTOPOB.

11 KITACC

TeJsia BpaleHus

[TonsiTHs: THIWHAPUYECKAs TOBEPXHOCTh, KOHHYECKAs IMOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylolue IMOBEpXHOCTeH. Tema BpaieHUs:
HWIMHIpP, KOHYC, YCeu€HHBIM KOHYC, cepa, map. B3aumHoe pacnosnoxxeHue
chepsl U TUIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpaIleHus Ha TUIOCKOCTH. Pa3BépTka munmHapa u kKonyca. CummeTpus chepsl u
nrapa.

O6béM. OcHoBHBIE cBoHcTBa O00BEMOB Ten. Teopema 00 00bEME
MPsIMOYTOJIBHOTO Tapajuieienunena u cienctsus u3 He€. O0bEM mpsMoil u



HAKJIOHHOM MPU3MBI, HWIHH]IpA, TUPaMUJIBI U KOHyca. O0BEM 11apa U mapoBOro
CErMEHTA.

KomMOuHanuu Ten BpallleHus U MHOTOrpaHHHUKOB. [Ipu3ma, BIucaHHas B
WINHAP, omnucaHHas okoso uuiuHApa. I[lepeceuenue chepbl u mapa ¢
iockocThio. Kacanue mapa u cdepbl miockocTbio. [IoHATHE MHOTOTpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cepbl, BIMCAHHON B MHOTOTPAHHUK WU TEJO
BpaLlCHHUS.

[Tno1maas MOBEpXHOCTH IWJIMH/IPA, KOHYCA, MJI0Maab cPepbl U e€ yacTeil.
[lonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJIEH MOBEPXHOCTEH
nono0HeIX ¢uryp. IIpeobpazoBanue nogodus, romoreTus. Pemenre 3agau Ha
IJIOCKOCTHU € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKAX METOOB.

IlocTpoeHue cedyeHUM MHOTOIPAHHUKOB M TEJl BpPAIICHUA: CEUYCHUS
WIMHApPa (MapajjielbHO M NEPIEeHIUKYJIAPHO OCH), CEYEHUs KOHyca
(mapanienbHbIE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIMHY), CEUCHHMs Iapa,
METOJbl ITOCTPOCHUSI CEUYECHHMM: METOJ CJIE0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omepanmmu HajJ BEKTOpaMH. BeKTopHOe
YMHOXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOrO yMHOXe€HHUs. IIpsmoyrosbHas
cucTeMa KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTtOpa. PasnoxkeHwue
BekTOopa 10 ©Oasucy. KoopauHaTHO-BEKTOpHBIH METOA TMpU  pEHICHUU
reOMETPUYECKHX 3a/a4.

J{BUKeHUs1 B IPOCTPAHCTBE

JIBmxkeHust npoctpancTBa. OtoOpaxeHus. JIBUKEHUsI U paBEHCTBO (hUTYD.
OOGmue cBoiicTBa ABMXKEHMU. Buabl IBWXKEHUN: TapauiesIbHbIA TEpPEeHocC,
LIEHTPAJIbHAsI CUMMETPHS, 3E€PKAJIBbHAS CUMMETPHS, IOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro 0OIlecTBa, TMPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHHM,
MpONEAYp TPaKIAaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSIMUA U HA3HAYECHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCIOJb30BAaHUE 3TUX JOCTHKEHUI B APYIUX HAyKax, TEXHOJOTUSX,
chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEATENIbHOCThI0 YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIaJga B IOCTPOCHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXJIeHUH,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnMTaHKE:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMAaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 0€30MacHOro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U

OT/IbIXa, perymnsipHas buznueckas aKTUBHOCTB), duznyeckoe
COBEPILIEHCTBOBAHUE npu 3aHATHIX CIIOPTUBHO-0370POBUTEIILHOM
AesITeTbHOCTBIO;

6) TpynoBoe BociuTaHue:



FOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnmuyHbiM  chepaM  TPOo(PEeCcCCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccun M peann3oBbIBATh COOCTBEHHBIC KU3HEHHBIE ILIAHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEH >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUHU NPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbl, TMOHUMAaHHE BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLECCOB HA COCTOSIHUE TMPUPOJHOM H
COIIMAJILHOM Cpejibl, OCO3HaHUE TIJIO0AJBLHOIO XapakTepa 3KOJOTUUYECKUX
npo0sieM, OpUEeHTAIMsI Ha TPUMEHEHNE MATEMAaTUUYECKUX 3HAHUN I PEIICHHUS
3a/1ay B 00JIACTH OKPY’KAIOIICH Cpeibl, IJITAHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOYKHBIX IMMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKM U  OOIIECTBEHHOW TMPAKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKd Kak chepbl YeIOBEYECKOW MEeATEeTbHOCTH, ITAlOB €&
pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS LMBWINW3ALMH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKU U MATEMaTHYECKOW KYyJbTYpOW KaK CPEACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYILECTBIIATh ITPOEKTHYIO M MCCIEI0BATEIBCKYIO JIESTEIBHOCTh
WHJVBHUAYAIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBIIATh M XAapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHMA MEXIy TMOHATHUAMH, (HOPMYIHPOBATH
OTIPEEIICHUS NOHSTHH, yCTaHAaBJINBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3oOBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBIABISAITH ~ MaT€MaTU4YeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEeUMs B (PaKkTax, JAHHBIX, HAOIIOIECHUAX U YTBEPKACHUAX, IIPEIaraTh
KPUTEPUH JJIS BBISIBIICHHUS 3AKOHOMEPHOCTEN U IPOTUBOPEYHIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BHICTpAaWBaTh apryMEHTAIIUIO,
MIPUBOANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHUs, BBHIOMpAaTh HaWOoJiee TMOAXOMANUN C  y4ETOM
CaMOCTOSTENIbHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme JeicTBUS:

HCITOJTB30BaTh BOMPOCHI KaK MCCIIEIOBATECILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BOMPOCH], (GUKCUPYIOIIME MPOTHUBOpEuYne, IMpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHHPOBAHHBIN AKCTICPUMEHT,
MCCJIEIOBAaHUE IO YCTAaHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOrO0 OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISBICHHUIO 3aBUCUMOCTEH MEKy 0OBEKTaMU, SBICHUSMH,
poLeccamy;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAONIONCHUs, WCCIEIOBaHMs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKXKe BBIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISBIIATH Je(OUIIUTH HHGOPMAITNH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOTIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpAaTh ~ WHGOPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CTPYKTYPHPOBaTh HH(POPMAIIHIO, TIPEACTABIATH €€ B pa3IMUHBIX (hopMax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS
OoO1enue:
BOCHpI/IHI/IMaTb 51 (l)OpMYJ'II/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBUU C YCJ'IOBI/IHMI/I
U 1EIIMU OOIIEeHHUs, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B



YCTHBIX U ITHCBMEHHBIX TEKCTAaxX, 1aBaTh MOSICHEHMS MO X0y PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAaT;

B XOJI€ OOCYKIEHMsI 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelIacMoOW 3ajaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IOMCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU JIPYTUX YYACTHUKOB
auanora, 0OHapy>KMBaTh pa3ndyle U CXOJCTBO MO3UIINI, B KOPPEKTHOU (popme
(opMyIMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTABIATh  pE3yJbTaTbl  pPELICHHMs  3aJa4d,  JKCIEPUMEHTA,
UCCIIEIOBAHUS, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepPCAaJbHbIE YUeOHbIE TelCTBUSA

Camoopranuzanus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a][a4i, BHIOUPATh CIIOCO0 peleHus
C y4Y€TOM HMEIOIIUXCSI PECYpPCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHWAHTHI PEIICHUH C YYETOM HOBOWM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUHN U MBICITUTEIHHBIX MPOIIECCOB, MX PE3YyJIbTATOB, BIAJCTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TIpoliecca M Pe3ysibTaTa PEIICHHS
MaTeMaTHYEeCKOM 3aJ1auH;

PEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH ITPH PEIICHUN 334U,
BHOCUTh KOPPEKTHBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAHJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW H YCIOBHUSAM, OOBSICHATH
MPUYUHBI JIOCTHKEHUS WM HEJAOCTHKEHUS PE3yJbTaTOB JESITEIbHOCTH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMAaTh W UCIIOJIB30BATh MPEUMYIICCTBA KOMaHAHOW M HHINBHIyaTbHOU
paboThl TpH pEHICHUH YYEOHBIX 3aJad, IMPUHUMATHh IIeJIb COBMECTHOM
JeSTeTbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOThI, pacpeesaTh
BUIBI PabOT, JOrOBapuUBATHCS, OOCYXKIATh MPOIECC M pe3yibTaT padoTHI,
00001aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHU,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATHL CBOIO 4YacTh pPaOOTHI W
KOOPJIMHUPOBATH CBOM JIEUCTBHSI C APYTMMH YJICHAMU KOMAaHbI, OIICHUBATH



KauyeCTBO CBOETO BKJIaJa B OOIIHI MPOAYKT IO KPUTEPHUSM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOZHO OMEpUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPUU TIPU
pEIIeHNH 3a]1a4 U IPOBEJCHUH MaTeMaTHUYECKUX PAcCyKICHUH;
IPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MIPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

KJIacCU(UITUPOBATH B3aUMHOE PACIIONIOKEHUE TPSAMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOMHO OMEpUpPOBATh MOHITHSIMH, CBS3aHHBIMH C YIJaMH B
IPOCTPAHCTBE: MEXY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSMOM U
IUIOCKOCTBIO;

cBOOOIHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (TpU3MA,
nupamMuIa, MPsSMOYTOJIbHBIN TTapaijiesienurne, Kyo);
KJaccu(UIMpOBaTh ~MHOTOTPAaHHUKH, BBIOMpAas OCHOBaHUA IS
KJ1accu(pUKaIIu;

CBOOOMHO OMEpUPOBAaTh MOHITHSIMH, CBSI3aHHBIMH C CEUCHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TapaJlieibHOE,  IEHTPAJbHOE U  OPTOTOHAIHHOE
IPOEKTUPOBaHUE GUTYP HA MIIOCKOCTh, BHITIOJHITH U300paskeHus puryp
Ha MJIOCKOCTH;

CTPOUTH CEYCHUSI MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBITIOTHSTh
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP:
BH/I CBEPXY, COOKY, CHUBY;

BBIYUCIIATh IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMuJia), TEOMETPUUECKUX TEJ C IPpUMEHEeHHEM (hOpMYIT;

CBOOOMHO OMEpUPOBaTh TOHATHUSIMHU: CHMMETPHUS B MPOCTPAHCTBE,
LHEHTP, OCh M IUIOCKOCTh CHMMETPHUM, ILIEHTP, OCb U IUIOCKOCTb
CUMMETPHUU (UTYPHI;

cBOOOJHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLUIUMHU BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

BBINIOJIHATH IEUCTBUS HAJl BEKTOPAMU;

pemarh 3aJayd Ha J0Ka3aTelIbCTBO MATEeMAaTHMYECKUX OTHOIICHUU U
HAXO0X/ICHUE T€OMETPUUECKIX BEJIUYUH, TPUMEHSAS U3BECTHBIE METOIbI



IpA PELICHUM MAaTEeMaTHYECKHX 3aJa4 IOBBIIMICHHOTO W BBICOKOTO
YPOBHS CJI0KHOCTH;

OPUMEHSTh MPOCTEHIINE TPOrPAMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TMPH PEIICHUU CTEPEOMETPUUECKUX
3aj1ady;

M3BJICKaTh, MPEOOpPA30BBHIBATh W HHTEPIIPETUPOBATH WHOOPMAITUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTeKax U pUCyHKax;

IIPUMEHATH IIOJIyYEHHbIC 3HAHUS HAa I[PAKTUKE: CpPAaBHUBATh U
AHAJIM3UPOBAThH PEAITbHBIE CUTYAllUH, IPUMEHSTh N3YUYCHHBIC TOHSATHS B
MpoIecce TMOUCKAa pEIICHUs MaTeMaThudecku ChHOpMYyIHpOBAHHOMN
po0JIeMbl, MOJIETUPOBATh PEAIbHbIE CUTYalluu Ha SI3bIKE T€OMETPUU,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN Cc HCII0JIb30BAaHUEM
reOMETPUYECKUX TOHITUH W TEeOopeM, ammapara aireOpbl, peliaTh
MPAKTUYECKUE 3a/1a4M, CBSI3AHHBIE C HAXO0XXJICHUEM TI'€OMETPUYECKHUX
BEJIMYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiaacca oOy4aromuiicss HayqYuTCs:

CBOOOJTHO OMEpPUPOBATh MOHATHSIMH, CBSI3aHHBIMHU C IHJIUHIAPHICCKOMH,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTy4CHHUS;

OTepUpOBaTh TOHATUSMHU, CBA3aHHBIMH C TeJlaMU BpalICHUS:
HWJIMHIPOM, KOHYCOM, chepoil U mapom;

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSACHSTH CIIOCOOBI TIOJTYICHHUS TEJI BPAIICHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACTIOJIOKEHUE C(HEephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JICMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS,
00BEMBI U TUTOIIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIlICHHSI,
TCOMETPUUYCCKUX TEINI C TPUMEHEHUEM (hOPMYT;

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU, CBSI3AaHHBIMU C KOMOMHAIIMSIMU Tl
BpaIlleHUs 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B cdepy u
OTIMCaHHBINA OKOJI0 chepsl, chepa, BIIMCAHHAS B MHOTOTPAHHUK WITH TEJIO
BpaIlCHMS;

BBIYUCIIATh COOTHOIICHUS MEXAY IUIOMAJSIMU TOBEPXHOCTEH U
00bEMaMH TTOJOOHBIX TEIT,



n300paxkatb HU3ydaemble (UTYpHI, BBITOJHATH (BBIHOCHBIE) IIOCKUE
YepTEeXHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUSI TENl BPALLICHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH M MPeoOpa3oBbIBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTekax U pUuCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIEpallii HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHHMEM B JICKaPTOBOW CUCTEME KOOPJIHUHAT;
pemarb TEeOMETPUYECKHE 3aJadyd Ha BBIYHMCICHHUE YIJIOB MEXIY
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYHCIIEHUE PACCTOSHHM OT TOYKH 0
IUIOCKOCTH, B LIEJIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA
IIPU PEIICHUHU;

CBOOOJHO OMNEPHUPOBATh IMOHATHUSIMH, CBA3aHHBIMH C JBHJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh HM300paXKEHUS] MHOTOIPAaHHUKOB M TENl BpalleHHs Mpu
[apajuIeJIbHOM MEPEHOCE, UEHTPAIBbHOM CHUMMETPUM, 3€pPKaJIbHOU
CUMMETPUH, PU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Mo 100us;
CTPOUThH CEUECHUSI MHOTOI'PAaHHUKOB U TEJI BPAILIEHUS: CEYEHUS LIUTUHAPA
(mapanienbHO M NEPHEHAMKYJISAPHO  OCH), CEYEHUs  KOHyca
(mapasniesbHblE OCHOBAHUIO U MPOXOMASAIIME YepPe3 BEPIIMHY), CEUEHUS
mapa;

UCIIOJIB30BaTh METOJABI IOCTPOCHHUS CEUYEHHI: METOJ CIIEJOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO MIEPEHOCA CEKYIIEH TUIOCKOCTH;
JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

MPUMEHSTh TeOMeTpUYeCcKue (PaKThl AJIsl PEIICHUS CTEPEOMETPUUECKIX
3a/1a4, MPEANnoararoliX HECKOJIBKO IIAroB PELICHMS, €CIH YCIOBUS
IPUMEHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopMme;

pemiaTh 3ajlayd Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HAXO0XKJIECHUE T€OMETPUUECKUX BEJIMYNH;

MIPUMEHSITh IporpaMMHbIE CpelCcTBa " AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHHH CTEPEOMETPUYECKUX
3azay;

OPUMEHSATh IIOJYYEHHbICE 3HAHMS Ha MPAKTUKE: CPAaBHUBATH,
aHAJIM3UPOBaTh U OLICHUBAThb peEaJbHbIE CUTYallMd, MPUMEHATH
M3Y4YEHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PELIEHUS
MaTeMaTHuecKu  CcHOpPMYIMpPOBAaHHOW  TPOOJIEMBbI, MOAEIUPOBATH
peanbHbIE CUTyallUH Ha SI3bIKE TEOMETPHUH, UCCIEAOBATh MOCTPOEHHBIE



MOJEIIA C HCHOJB30BAHUEM T'€OMETPUUYECKUX IOHITHH U TEOpPEM,
anmapara anreOpbl, pemarb NPaKTHUYEeCKHE 3aJauyd, CBSI3aHHBIE C
HAXO0XKICHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh IPEJCTABICHUS 00 OCHOBHBIX ATalax Pa3BUTUS FE€OMETPUU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHS TEXHOIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

o/ HaumenoBanue pa3jaesioB
I H TeM MPOrpaMmbl

BBenenue B CTCPECOMETPUIO

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE

[TapamieabHOCTh IPSIMBIX
U IUIOCKOCTEH B
MIPOCTPAHCTBE

[lepieHIUKYIAPHOCTD
OPSMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

VYrael 1 pacCTOSTHUS

MHororpaHHuKu

Bexkropsl B mpocTpaHcTBE

[ToBTOpEeHme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

KoaudecTBO 4acoB

Bcero

23

25

16

12

102

KonTposabHbie
padoThI

IIpakTn4yeckue
padoTshI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl



11 KIIACC

Ne
n/n

OBIIEE KOJIMYECTBO

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

AHanuTnyeckas
reOMETpUs

[ToBTOpEHHE,
0000111EHE U
CHCTEMAaTH3aIUs
3HAHHUHI

O06béM
MHOTOTpaHHHKA
Tena BpameHus
IImomanu
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten

JIBukeHUA
[ToBTOpEHME,
00006mIeHNE U

cUCTeMaTHu3aIus
3HAHUH

YACOB 10
[NPOT'PAMME

KoaudecTBO 9acoB

Bcero

15

15

17

24

17

102

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl






ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

n/n

Tema ypoka

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
TUTOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsTHA crepeomeTpun:
TOYKa, IpsiMasi, TIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PHUCYHKE TIJIOCKOCTH,
NapajuieIbHbIX MPSAMBIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

ITonsaTus:

IepeCeKaroIInecs
MIOCKOCTH,
MEePECEKAOIINECS NPsMasi U
MJIOCKOCTD;
MOJYPOCTPAHCTBO

KoaudecTBO 9acoB

K
Beero OHTPOJIbHbIE
padoThI
1
1
1

IIpakTn4yeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl



ITonsaTus:
MepeceKarumecs
IUIOCKOCTH,
NepeceKaronmecs npsmas u
IUIOCKOCTD;
MOJYNPOCTPAHCTBO

MHOrorpaHHUKH,
M300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

MHOrorpaHHukKH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYLIECTBYIOINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AXCHOMBI CTCPCOMCTPHUU U
TNIEPBLIC CIICACTBUA U3 HUX



10

AKCHOMBI CTEPEOMETPUHN U
NIEpBbIE CIIECTBUS U3 HUX.
CriocoOblI 3a1aHus PSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U
IIJIOCKOCTEN

N300paxeHune ceueHuit
MUpPaMUJIbI, KyOa u
IIPU3MBI, KOTOpBIE
MPOXOMAAT uepe3 ux peéopa.
N3o6pakenue
nepeceyeHus MoJIy4eHHbIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMU LIBETaMU



11

12

N3o0paxenue cedeHmit
MUpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenune
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MMOCTPOEHHBIX CEUCHUI
pa3HBIMH [IBETaMU

N3006pakeHune ceueHuit
UpaMu/Ibl, KyOa u
MIPU3MBI, KOTOPBIE
IIPOXOAAT yepe3 ux péodpa.
Nzobpaxenue
MepeceueHus MOTyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUEHUI
pa3HbBIMU [IBETAMHU



13

14

15

16

N3o0paxenue cedeHmit
MUpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MPOXOJIAT uepe3 ux peéopa.
N3obpaxenune
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETaMU

Merton cineoB A
MMOCTPOCHHUS CeUYCHUI

Meron cnenoB nis
IOCTPOEHHUSI CEUECHU M.
CaolicTBa niepeceyeHui
MPSIMBIX U IIJIOCKOCTEN

Meton cinenoB Ui
MOCTPOEHUS CEUCHUH.
CaoiicTBa niepeceyeHuit
MPSIMBIX U MJIOCKOCTEHN



17

18

19

20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3aHne BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [IaroB
MOCTPOCHHS

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo tpém
TOYKaM Ha p&opax.
Co31aHue BBIHOCHBIX
YEepPTEIKEH U 3aIUCh 11aroB
MTOCTPOCHHUS

ITocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOUYKaM Ha péOpax.
Coznanue BBIHOCHBIX
YEepTE)KEH U 3aIUCh I1aroB
MIOCTPOEHHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31anne BLIHOCHEIX
YepTEeKEN 1 3aIMCh I1aroB
MIOCTPOCHHUS



21

22

23

24

IToBTOpeHUE
maHuMerpuu: Teopema o
IIPONOPLIMOHAJIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

IToBTOpeHue
mwianumeTpuu: Teopema
Menenas. PacueTsl B
CEUEHHMIX Ha BEIHOCHBIX
yepTexax. Mcropus
pPa3BUTHS TIJIAHUMETPHUH U
CTEPEOMETPUHU

KonTponbnas pabota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3anmuoe pacnonoxkenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronyecs
npsmsle. [Ipusnaku
CKPEILNBAIOIINXCS
npsaMbIx. [TapamiensHbie
MpsiMbI€ B IPOCTPAHCTBE



25

26

27

Teopema o CyleCTBOBAHUHU
Y €IMHCTBEHHOCTH MPSIMOit
MapayieIbHOM JaHHOU
IIPSIMOM, IIPOXOIAIIEH
yepes TOUKY IPOCTPaHCTBA
U He JIeKalllel Ha JaHHOU
npsmoii. Jlemma o
nepeceyeHuu
MapajvIeIbHbIX MPSMBIX
MIJIOCKOCTBIO

[TapannensHOCTB TpEX
npsiMbIx. Teopema o TpEx
NapajuieIbHbIX MPSAMBIX.
Teopema o
CKPEIIHMBAIOIINXCS MPSIMBIX

[TapamiensHoe
MIPOEKTHUPOBAHHUE.
OcHoOBHBbIE CBOWCTBA
MapaieIbHOTO
MIPOEKTUPOBAHHUS.
N306paxkeHne pa3HbIX
¢buryp B mapasuieabHOR
MIPOEKINH



28

29

30

31

IlenTpanbHas mpoeKLus.
VY01 ¢ COHANpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

3amauy Ha I0Ka3aTEIbCTBO
U HCCIIeI0BaHUE,
CBA3AaHHLBIC C
pacnonomeHHeM HpﬂMI)IX B
IIPOCTPAHCTBE

[TonsTHS: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
MapaJUIEIbHOCTH NPSIMOU U
miockocTu. CBolicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3amaun
Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTRO,
CBSI3aHHBIE C
MAPAITIENBHOCTHIO TIPSMBIX
U IIJIOCKOCTEH B
MPOCTPAHCTBE



32

33

34

35

[ToctpoeHue ceuenus,
MIPOXOASIIETO Yepe3
JAHHYIO IPSIMYIO Ha
YepTexke U NapajieIbHOTO
Ipyrou npsamoi. Pacuér
OTHOLUEHUH

[TapannensHas npoekuus,
MIPUMEHEHHE IS
MIOCTPOCHHUS CEYCHUI KyOa
U napasuieNienumnena.
CaoiicTBa
napajuieyenunesaa u
MIPU3MBI

[TapannenbHble MIOCKOCTH.
[Ipu3Haky napajieIbHOCTH
JIBYX TIJIOCKOCTEH

Teopema o
NapajieIbHOCTH U
€MHCTBEHHOCTH
IIJIOCKOCTH, IPOXOAAIIEN
4yepes3 TOUKY, He
MPUHAJICIKAILYIO TAHHOMN
IIJIOCKOCTH U CIIEICTBUSI U3
HEE



36

37

38

39

CaolicTBa napamuienbHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH TPSIMBIX
nepeceyeHus npu
MepeceyeHnu IByX
MapajuiebHBIX TNIOCKOCTEN
TpeTbhen

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
NapajuIeJIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXY
IapajuIeIbHBIMU
IIJIOCKOCTSIMU; O
IIEPECEUECHUH IPSIMOU €
ABYMS ITapaJlJICIIbHBIMUA
IIJIOCKOCTSIMU

IToBTOpEHME: TEOpEMA
[Tugaropa Ha miockocTu

[ToBTOpEHME:
TPUTOHOMETPHUSI
IIPSIMOYTOJIBHOTO
TpEyroJIbHUKA



40

41

42

43

44

45

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napauiesienumnea

Brruncnenune mina
OTPE3KOB B KyOe 1
MPSMOYTOJIBHOM

napajuiesenumnese

[lepnieH IUKYISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpuznak
HEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

[lepnieH IUKYISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpusnax
MEPIEHJUKYISPHOCTU
MPSIMOM U TUIOCKOCTH

Teopema o CylecTBOBaHUU
U €IMHCTBEHHOCTH
MIPSAMOM, IPOXOIAIIEN
4yepe3 TOUKY ITPOCTPAHCTBA
Y NIEPIEHANKYIIIPHOH K
IIJIOCKOCTH

Ilnockoctu n
MEPIEHINKYIAPHBIE UM
prIMI)Ie B MHOFOFpaHHI/IKaX



46

47

48

49

50

51

52

Ilnockoctu n
MEPIEHIUKYIAPHBIE UM
HpHMBIe B MHOFOI‘paHHI/IKaX

[lepnenaukynsip u
HaksoHHas. [Toctpoenue
MEPIEeHIUKYIIIpa U3 TOUKH

Ha [PSAMYIO

[lepnenpukymnsap u
HakJoHHas. [Toctpoenne
MEPIEHIUKYIIAPA U3 TOUKH

Ha MpsMYIO
Teopema o Tpéx
NepIeHIuKyIApax (mpsmas
u oOpaTHast)

Teopema o Tpéx
NepHeHIuKyapax (mpsmas
u oOparHast)

Yron mexny
CKPEILMBAIOIUMUCS
MPSIMBIMH

[Tonck neprieH MKy pHBIX
HpSIMI)IX C IIOMOIIIBIO
MEepHEHIUKYISIPHBIX
IIOCKOCTEH



53

54

55

56

57

58

OpTtoronaiibHoe
MIPOCKTHPOBAHKE

[TocTpoenue ceuenunii kyoa,
IIPU3MBI, IPABUIIBHOU
MIMPaMU/IbI C TOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MIAPaMU/IbI C IIOMOIIIBIO
OPTOTOHAJILHOM MPOEKIINH

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKAX

[Ipu3nak
MEPIEHUKYISIPHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

IIpaBunbHBIE
MHOT'OrpaHHUKH. Pacuér
pacCTOAHUMN OT TOYKH J0
IIJIOCKOCTH



59

60

61

62

63

IIpaBunbpHbBIE
MHOI'OrpaHHuKHU. Pacuér
pacCTOSAHUN OT TOYKH 10
IIJIOCKOCTH

CrniocoObl OIyCTUTh
NEPIECHANKYIIAPHI:
CUMMCTpPUA, CABUT TOYKU
110 IapaAJUICIBHON TPSAMOMN

CrBur 1o HenapaielbHON
MPsAIMOM, U3MEHEHHE
pacCTOSIHUHA

KonTponbHas padbota
"B3aumHoe pacrnosioxxeHue
MPSIMBIX U INIOCKOCTEN B
nmpocTpaHcTae”

[ToBTOpEHME: yrom Mexay
IMpsAMBIMHA HaA IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEyroJIbHUKE, TEOpEMa
KOCHUHYCOB



64

65

66

67

68

[ToBTOpEHME: yroy MexIy
CKpCHIUMBAOINUMHUCA
NPSIMBIMH B IIPOCTPAHCTBE

I'eomeTprueckue MeToAbI
BBIYMCIICHUS YIJIA MEXKY
IIPSIMBIMU B
MHOI'OTPaHHUKAX

JIByrpaHHbIN yro.
CBOICTBO JIMHEWHBIX YIJIOB

ABYTI'PAHHOI'O yIJjla

[lepnenukynsapHsie
mockocTH. CBOMCTBA
B3aUMHO
MEepHEHIUKYISIPHBIX
IJIOCKOCTEMN

[Ipu3nak
MEPIEHJUKYIISIPHOCTU
IJIOCKOCTEM; Teopema o
IIPSIMOM NIEPECEUEHHUS IBYX
IJIOCKOCTEMN
MePIEeHIUKYISPHBIX
TpEeThEN MIOCKOCTH



69

70

71

72

IIpssMOyTONBHBIM
napajuieNienumnesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesienune1a

Teopema o 1uaroHaju
MPSIMOYTOJIBHOTO
napajuiesienunena u
CIIEJICTBUE U3 HEE

CrepeomeTrpuueckue u
MIPUKIIAJHbIC 33]a4H,
CBA3aHHBIC CO B3aUMHbBIM
PACIIOJIOKCHHUEM IIPAMBIX U
TUIOCKOCTH

IToBTOpEHME:
CKPEIIHBAIOIINECS
MIpsIMBIE, MApaJUICIIbHBIC
IIJIOCKOCTH B CTAaHAAPTHBIX
MHOT'OrpaHHUKax



73

74

75

76

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MIPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIMBAIOIIUMUCS
MPSIMBIMU B ITPOCTBIX
CUTYAIHUSIX

PaccrostHuEe OT TOYKH 1O
IIJIOCKOCTH, PaCCTOSTHHE OT
MPSMO 10 TIJIOCKOCTH

Beruucnenue paccrosHun
MEXIY
CKpELIUBAIOIINMUCS
MPSIMBIMH C TIOMOIIBIO
MIEPIEHIUKYIIAPHOU
IIJIOCKOCTH

Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIS
TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CHUHYCOB ISl TPEXTPAHHOIO

yria



77

78

79

80

81

82

83

DneMeHTHI chepruiecKoit
T€OMETPHH: TeOe3NUECKUE
JMHUM Ha 3emiie

KontponpsHas pabora
"Yruel u paccrosiHus"

CucremaTuzanys 3HaHUHA
"MHOrorpaHHuK 1 €ro
3J1eMeHTEI"

[Tupamupna. Bunbl
nupamu . [IpaBunbHas
nupamuaa

IIpusma. [Ipsmas u
HAaKJIOHHAs [TPU3MBI.
[IpaBunbHas npusma

[IpssMo#t napainenenunes,
MIPSAAMOYTOJIbHBIN
napaiesnenunes, Kyo

Beimykiieie
MHOI'OIpaHHUKH. TeopeMa
Ditnepa



84

85

86

87
88

89

90

91

92

93

Brinykisie
MHOI'OIpaHHUKHU. TeopeMa
Diinepa. [IpaBuiibHbIC U
I10JIyTIPAaBUIIbHBIE
MHOTOTpaHHUKU

KonTponbnas pabora
"MHuororpaHHuku"

[TonsiTue BexkTOpa Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE
CymMma BEKTOpOB
Pa3nocTs BekTOpOB
[IpaBuno
napajuiesenuIeaa

YMHOXKEHHE BCKTOpA Ha
YHUCII0

Pasnosxenne BekTopa 1o
0a3ucy TpE€x BEKTOPOB, HE
JIe)KAIKX B OJTHOU
MIJIOCKOCTH

CkanspHoe mpou3BeIeHNe

Beruucnenue yrna mexuy
BEKTOPaMH B MIPOCTPAHCTBE



94

95

96

97

98

99

100

101

102

IIpocreiimne 3amnauu ¢
BEKTOpaMHU
[Ipocreiimue 3aga4uu ¢
BEKTOpaMHU
[Ipocreiimne 3anauu ¢
BEKTOpaMHU
[Ipocreiimne 3amauu ¢
BEKTOpaMHU

O06001IeHNEe 1
CHUCTEMATHU3ALUS 3HAHUI

O06001IeHNEe 1
cUCTeEMaTH3alusd 3HaAaHUN

HrtoroBas KOHTpoOJIbHAS
paborta
HrtoroBas KOHTpoOJIbHAS
paborta

O0600111eH1E U
CHUCTEMATHU3ALUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB
10 ITPO'PAMME

102



11 KIIACC

n/n

Tema ypoka

IloBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEIEHNE BEKTOPOB"

IToBTOpEHME TEMBI
"Beruncnenue yria
MEXly BEKTOpaMu B
npocTpaHcTae”
IToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
IIPOXOMAIIEH Uepes3 1Be
TOYKH"

KoaudecTBO 9acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOHHbIE U (POBLIE
o0pa3oBaTe/ibHbIE

pecypchl



10

11

YpaBHEHHUE LIOCKOCTH,
HOpMaJib, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

VYpaBHEHHE IIIOCKOCTH,
HOpPMaJlb, YPAaBHEHUE
IUIOCKOCTH B OTPE3KaxX

BekTopnoe
MIPOU3BEJICHUE

JInneliHbIe HEPAaBEHCTBA,
JIMHEHHOE
IPOrPaMMUPOBAHUE

JIuneliHbIC HEPABEHCTBA,
JIMHENHOE
IIpOrpaMMHUpPOBaHUE

AHaIuTHYECKHE METOIBI
pacuéra yria Mexay
pSIMBIMU B
MHOTOIPAaHHHUKAX

AHaIuTHYECKUE METOIBI
pacudéra yria MexmIy
INIOCKOCTSIMHU B
MHOTOIPAaHHHUKAX



12

13

14

15

16

17

dopmyiia pacCTOSIHUSA OT
TOYKH OO IINIOCKOCTHU B
KOoOpAHnHaTax

Haxoxnenue paccrosHuit
OT TOYKH JIO IIJIOCKOCTHU B
KyOe

Haxoxnenue paccrostHui
OT TOYKH JI0 IUNIOCKOCTH B
IIPaBUJIHOM IIMPAMUJIE

KoHTposbHas padota
"AHanuTU4YeCKasd
reomerpus”

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
MHOTOTPaHHHUKHU
Ceuenus
MHOTOTPaHHUKOB: METOJ]
CIe0B



18

19

20

21

22

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIC TIJIOCKOCTH,
MepPECEUCHHS TPSIMBIX U
IUIOCKOCTEH

[TapayienpHble psAMbIE U
IUIOCKOCTH:
napajesbHble CeUYCHUS

[TapayienbHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIEHUI

HapanneanHe MpsAMbIC U
IJIOCKOCTHU: YTJIBI MCIKIY
CKpCIIMBAOINUMHUCA
MMpAMBIMHA

IlepnenaukynsapHbie
IIPSAMBIE U IIOCKOCTH:
CTaHJapTHBIE Napbl
MEePIEHANKYJISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETpUU
MHOT'OI'PAHHUKOB



23

24

25

26

27

IlepnenaukynspHsie
IIPSIMBIE U INIOCKOCTH:
TeOpeMa O TPex
NEPIEHAUKYIIAPAX

[lepnieHuKynspHbIE
MPSIMBIE U TJIOCKOCTH:
BBIYHCIICHHS IJIMH B
MHOTOI'PAaHHHUKAX

[ToBTOpEeHwMeE: MIomaan
MHOTOYTOJIbHUKOB,
bopMyIIBI TS TUIOIIAICH,
COOOpakeHHs TI0100Us

IToBTOpEHME: MUIOIIAAN
MHOTOYT'OJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IEH,
Co00paxKeHus moa00us

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus Moa00us



28

29

30

31

32

IImomaau ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpakeHHS TI0100US

IInomanu ceuennit
MHOT'OTPaHHUKOB:
TJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHs TI0100Us

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

0O0béM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaJiesenunea

3anaun 00 yaABOCHUHN
KyOa, 0 KBajipaType Kyo0a;
O TPUCEKLIUH yTia



33

34

35

36

37

38

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napaJuieenuneaa

IIpukiaguele 3aqauu,
CBSI3aHHBIC C
BBIYHCIIEHHEM 00BbEMa
MPSIMOYT'OJIBHOTO
napasuiesienuiena

O0BEM MIPSAMOIA TPU3MBI

Crepeomerpuueckue
3a/1a4yM, CBSI3aHHbIE C
BBIUHCIIEHHEM 00bEMOB
IIPSAMOM TIPU3MBI

[Tpuknanueie 3ana4u,
CBsI3aHHbIE C 00BEMOM
IPSAMOM TIPU3MBI

Beruucnenue 00bEMoB
TeJI C IOMOIIBIO
OIIPEIEIEHHOTO
uHTerpana. O0bEM
HAaKJIOHHOM NMPU3MBI



39

40

41

42

43

Boruncnenue 006EMOB
TEJ ¢ IOMOIIIBIO
ONPEAEIEHHOTO
uHrerpana. OobpEm
TUPaAMUJIBI

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00bEMOB MUPAMU]T C
o0IIUM YTIIOM

®opmyna o0bEMa
nupaMuibl. OTHOLLIEHHE
00bEMOB MUPAMU]T C
00LIMM YIJIOM

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOM
TIPU3MBI

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BbEMaMU TMPaMHU/IbI



44

45

46

47

48

49

IIpukiagsele 3a1a4u 110
teme "O0bEMBI TEN",
CBsI3aHHbIE C 00BEMOM
HAKJIOHHOM NPU3MBbI

IIpukiagaele 3aqa4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
MAPaMUIbI

[Tpumenenne o0BEMOB.
Brruncnenue pacctossHus
JI0 IIJIOCKOCTHU

KonrponsHas pabora

"O06bEéM MHOTOTpaHHUKA"

[{unuHapuyeckas
MIOBEPXHOCTb,
oOpa3yromue
LUJUHIPUYECKOU
MIOBEPXHOCTHU

Humuuap. [psamon
KPYTOBOU LIUITUHJP.
[1nomans MoOBEpXHOCTU
LWIMHIpa



50

51

52

53

54

55

Konnueckas
MOBEPXHOCTb,
oOpasyroiue
KOHMYECKOM
noBepxHocTu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO,

MapajuieIbHOM IJIOCKOCTH

OCHOBAaHUsA

VYceu€HHblil KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

ITnowans 60KOBOM
TIOBEPXHOCTH M TTOJTHOMN
MOBEPXHOCTH KOHYCa

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

CrepeomMerpuueckue
3aJa4u Ha
JI0Ka3aTeIbCTBO U
BBIYHMCJICHUE,
MMOCTPOEHUEM CEUECHUH
HUIMHApPA, KOHyca



56

57

58

59

60

61

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeJIbCTBO U
BbIYMCIICHUE,
MIOCTPOEHUEM CEUECHUH
HUJIUHAPA, KOHYCa

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

[Ipuknagneie 3agauu,
CBSI3aHHBIE C LIUIUHIPOM

Cdepa u map

[lepeceuenwue chepol u
Imapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepsl
IUIOCKOCTBI0. By u
n300pakeHue mapa

[Tepeceuenue chepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cdepsl
IIJIOCKOCTBI0. Bua n
u300pakeHue mapa



62

63
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VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTen

Cummetpus chepsl u
mapa
CrepeomeTpHyecKHe
3aj]]auu Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

CrepeomMerpuueckue
3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIUMCJIEHHE, CBA3aHHbIE
co cepoit u mapom,
MMOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO
[Ipuknagneie 3a1auu,
CBsI3aHHbIE CO chepoit U
1apom
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[ToBTOpEHME:!
OKPYXKHOCTb Ha
MJIOCKOCTH, BBIYHCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TTOI00US

Paznnunbie KOMOMHALIUMT
TEJI BPALLICHUS U
MHOTOTPAaHHUKOB

3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

KonrponsHas pabora
"Tesa 1 TOBEPXHOCTH
BpaieHus"

O06BEM nuIMHIpA.
Teopema 06 06bEMe
IpPSIMOTO IAJIMHAPA
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Boruncnenue 006EMOB

TEJ ¢ IOMOIIIBIO

ONPEAEIEHHOTO 1
uHrerpana. OobpEm

KOHYyca

ITnomanu 60KOBOU 1
IIOJIHOM ITOBEPXHOCTHU 1
KOHYca

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCIIEHHEM 00BEMOB
WIMH]IPA, KOHYyCa

[TpuxnanHele 3a1a4u 110
teme "O0bEMBI U
IIJIOIIA M TOBEPXHOCTEN

Tex"

O0BEM mapa u mapoBoro
cekropa. Teopema 00
o0wvéme mapa. [Tnomane
chepsl.
CrepeomeTpuieckue
3a/1a4M, CBA3aHHEIE C
BBIYHCIIEHHEM 00BLEMOB
1rapa, IapoBoro
CErMEHTA U IapOBOTO
CeKTOpa
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IIpukiaguele 3a1a4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ Iiomasibio
cheprl. COOTHOIICHHS
MEXY TIOMA MU
MOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

[TomoOHbIE TENa B
MIPOCTPAHCTBE.
N3menenune o0béMa mpu
moxoouu.
Crepeomerpuueckue
3a/1auu, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB
TEeJI U IUTOIAAeH
IIOBEPXHOCTEN

KonTponbnas pabota
"I1nomaam noBEpXHOCTH
U 00BEMBI KPYTIIBIX TET"
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JBrxeHus
MIPOCTPAHCTBA.
OtobOpaxeHus.
JIBuKeHHs U paBEHCTBO
¢uryp. O6mme cBolicTBa
IBIDKECHUH

Bune! nBuxeHuii:
napasulebHbIN MepeHoc,
LIEHTpaJIbHAsl CAMMETPHS,
3epKajbHas CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeoOpazoBanus
nopo6us. [Ipsimas u
cthepa Diinepa

FGOMeTpI/ILICCKI/Ie 3aga4du
Ha IPUMCHCHHC
JABHMXXCHUA

KonTponbhas padota
"BexTopsl B
npocTpaHcTae”
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O0o0maroree
nosropenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATHU3ALH
3HaHMI:
"[TapamiensHOCTh
IIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTBe"

Oo6ob61aro1ee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATU3AIIHs
3HaHUi: "BekTopsl B
npoctpaHcTae"”

O6o06maromee
noBTopenue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIIHs
3HaHUi: "BekTopsl B
npocTpaHcTae”
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Ob6o6maromee
noBTropenue 11 nonsTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

Ob6o06maromee
nostopenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATU3aIIHs
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

O06o0maroree
noBTopenue 11 moHsTHit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
3gaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"
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O0o0maroree
noBropenue 11 nonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTU3aIHs
3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ten"

Nrtorosas KOHTpOJIbHAS
paborta

HToroBasi KOHTpOJIbHAS
pabora

[ToBTOpenue, 0600IIeHNE
U CUCTEeMaTH3aIHsI
3HAHUU

Hcropus pa3Butus
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI
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Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

Hcropus passurus
CTEpEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH
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102

Hcropus pa3Butus
CTEpPEOMETPUU KaK HayKu
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Uctopus pazButus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

Hcropus passurus
CTEpEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. 'eometpust, 10—11: Yueb. nns obmeodbpazonar. yupexaenuit/ JI.C. Atanacss,

B.®. byry3os, C.b. Kagomies u ap. — M.: [IpocBenienue

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. HacronpHas kuura yuutens MateMatuku. M.: OO0 «M3parensctBo ACT»: OO0

«3natenscTBO ACTpEnby.

2.

COopHUK HOPMATUBHBIX JTOKYMEHTOB. Matemartuka. DeaepanbHbIii
KOMIIOHEHT rocyJapCcTBeHHOTo cTanaapra. denepaibHblii 6a3UCHBIN TIJ1aH.
CocraBurenu: 3./1. [Iuenpos, A.I'. Apkaases, - M,: Jlpoda.

Coopauk "IIporpammel i1 0611e00pa30BaTEIbHBIX IIIKOJI, THMHA3UM, JTUIICEB:
Maremaruka. 5-11 x1.””/ Coct. I''M.Ky3nenosa, H.I'. Munatok. — 3-e us.,
crepeortur.- M. Jlpoda.

Meroandeckrue peKOMEHIAIMK K yaeOHnKaM MatemaTuku s 10-11 kmaccos,
KypHai «MaTeMaTnka B IIKOJIE.

I'eomerpust, 7 — 9: Yueb. nns obmieobpazosat. yupexaenuit/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomies u ap. — M.: IIpocsenienue, 2018.

b.I'. 3uB. [lunaktrueckue MaTepuainsl o reometpuu s 11 knacca. — M.
[Ipocsenienue.

FO.A. I'nazkos, U.U. FOnuna, B.®. Byty30B. Pabouas TeTpaas no reomeTpuu
s 11 knacca. — M.: IIpocsenenue.

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu no reometpun aus 7 — 11
kiaccoB. — M.: IIpoceenienue.

C.M. Caaksn, B.®. byry3os. U3yuenue reometpun B 10 — 11 kaccax:
Meronnueckue pekoMeHaauuu K yueOuuky. Kuura s yunrens. — M.
[Ipocseuienue.

10. A.I1. Kucenes. DnemenrapHas reomerpusi. — M.: [IpocBemienue.



11. Tloypounsbie pa3zpaboTku o reometpuu 11 kiacce (muddepeHmpoBaHHbII
noaxon) — OO0 «BAKO».

e IMHUPPOBBIE OBPAZOBATEJIBHBIE PECYPCHI U PECYPCbI CETH
HUHTEPHET:

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
http://festival.1september.ru, https://learningapps.org/4470596, Uxpoypok, komuiaka
ypoxkos, PIIII, https://www.youtube.com/channel/UC8rgpanENyYNQaYKJ-tK2]CA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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