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MNOACHUTEJBHASA 3AIINCKA

I'eomeTpus sBisieTcss OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
oO1ero o0pa3oBaHusi, Tak Kak 00€CIeYnBaEeT BO3MOKHOCTh U3yU€HUs TUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[TockonmpKky  JIOTHYECKOE€  MBINUICHHE,  (QOopMUpPyEeMOe  TpH  U3YYCHHUHU
00y4arIUMHUCs NOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP)KICHUM IPU PEIIEHUU N€OMETPHUECKUX
3aJa4, yMEHME BBIABUIaTb W ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOTo Kypca «I'eomerpusi» Ha yriyOsi€HHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIOCOOHOCTEM oOOydaroluxcs IpH
U3YYeHUU T€OMETPHH, KaK COCTaBISIOUICH mpeaMeTHON oOnactu «Marematuka u
uHpopMaTuKa»  uyepe3  OOECleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosnee TIyOOKMX TIEOMETPHUYECKMX 3HAaHUM U JeHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO NPO(PECCUOHATBHOIO
o0pa3oBaHUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7jauaMu Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U yCUITUBAIOIIUMH Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOU KyJIBTYPBI U
(opMUpPOBAaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara mno pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

(¢opMUpOBaHHE  yYMEHHUS  BJIAJIETh ~ OCHOBHBIMM  MOHSTUAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMysl U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHAAPTHBIE CIIOCOObI PEIIeHus 3aay;

(opMHUpOBaHNME YMEHUS PAaclIO3HABATh HAa YepTexkax, MOAEIAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATUKU IpU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJAETh METOJAMHU J0KA3aTEJIbCTB M AJITOPUTMOB
pelmeHns, yMEHUs UX IPUMEHSTb, NMPOBOAUTH JIOKA3aTEJIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,
(opMUpOBaHHE TMpPEACTAaBICHUsI O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTEeMAaTHUUECKUX YTBEPKIACHUN M POJIM AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PaCCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHHE WHTEIIEKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEHN 00y4YaroMIMXCs, TO3HABATEIIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTHU MBIIIUICHHS], HHTEpECca K U3yUYECHUIO T€OMETPHH;

dbopmupoBanre (PYHKITMOHATIBHOW TPAMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPHUYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaIbHBIX JKU3HEHHBIX CHUTYAIlUsX W MPU U3YYCHUU JPYTUX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSL PEATbHBIX CHUTYallMii, WCCIEAOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINH MOJTYyUYCHHBIX PE3yIbTAaTOB.

OCHOBHBIMH COJIEp’)KaTEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus»
B 10-11 xnaccax sBisitorcs: «IIpsiMble M MIOCKOCTH B MPOCTPAHCTBEY,
«MuororpanHukn», «Temna BpameHusi», «BekTopel U KOOpAWMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHne «yMeTb OINEPUPOBATH
MOHATUSAMW», PEICBAHTHBIMH TEOMETPUHM Ha YTIyOJEHHOM YpOBHE OOYy4YEHUS
B 10—11 kiaccax, OTHOCUTCSI KO BCEM COJIEpPKAaTeIIbHBIM JIMHUSIM Yy4eOHOTO Kypca,
a (GopMUpOBAHUE JIOTUUECKHUX YMEHHUW pacupeaensercss He TOJbKO IO
coJiepKaTeJIbHBIM JIMHUSAM, HO U 10 TojaM oOydeHusi. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBocHHs DenepanbHON pabouei
POrpaMMBbl, paclpeleNE€HHbIM MO0 ToJaM OOYyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIMIIUAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamanuch HEOJHOKpPATHO. ODTO TO3BOJSIET OpPraHu30BaTh OBJAJCHUE
T€OMETPUYECKUMH TIOHSITHSIMHU U HaBBIKAMH TTOCJIEI0BATEIBHO U TTOCTYIIATEIBHO, C
coOJTI0/IeHUEM TIPUHIIUIIA TPEEMCTBEHHOCTH, a HOBbIC 3HAHUS BKJIIOUATh B OOIIIYIO
CHUCTEMY TEOMETPUIECKUX MPEICTABICHUN 00YyJIaIONUXCsl, paCIIUpPss U yTiyOssis
e€, 00pa3ys IpOYHbIE MHOYKECTBEHHBIE CBS3H.

[Tepexos K U3y4YEHUIO TEOMETPUHU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus anig  auddepeHumanuu  oOydeHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTENbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
W3YUYCHUE TEOMETPUH KaK COCTaBIIIONICH yueOHOTO peameTa «MaTtemMaTnka,

MOATOTOBUTH OOYYAOIMINXCS K TPOJODKEHUIO W3YyUYCHHUS MAaTeMaTHKUA C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obecreunBas MPEEeMCTBEHHOCTh MEXY
001mKM 1 TpodeccroHaIbHBIM 00pPa30BaHUEM.

Ha wsyuenue ydeOHOoro Kypca «['eomeTpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 170 gaca: B 10 knacce — 68 vaca (2 yaca B Hegenro), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ CTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsiTHE 00 aKCMOMaTH4YECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
NapajulesIbHble M CKpelmBaromyecs npsmble. [Ipu3Hakum CckpemumBaromuxcs
npsameIx. [lapamienpsHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, MAPAJLIEIbHOCTh PAMOU
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. IM3o0pakeHue
buryp B mapayuienbHON MPOEKUUHU. YTl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXAY NPSAMBIMH B IPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajliebHbIe
IIJIOCKOCTH, CBOWCTBA IapaijleIbHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpajap, MNapajuleNenunesn,
MIOCTPOCHUE CEUYCHUM.

[IepneHaAuKyISIPHOCTE NPSIMOM M IJIOCKOCTH: IEPIIEHINUKYJIIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbIC MAPAJUICIbHBIE W NEPHECHAMKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHAUKyISIPHOCTE  IUIOCKOCTEW: IPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema o TpEX NEPHEHIUKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JIMHEWHBIM YIOJI ABYTPAHHOTO yriyia. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBL.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBoilcTBa IUIOCKHUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB MJIA
TPEXTPAHHOIO YTJIA.

MHororpaHHuKu

Bunsl MHOrOrpaHHMKOB, pa3sBEépTka MHororpaHHuka. IIpumsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAasi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunen, NpsSAMOYTONbHBIA — IMMapajulelieNUMIe]] W  €ro  CBOMCTBA.
Kparuaiie myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHe
IIPaBUIbHOW mnUpaMmunbl. IIpaBuiabHBIE MHOTOTPAaHHUKM: IPAaBWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMMIA, NPABUIbHAA TPEYroJibHas IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JNOACKAdIP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHaliu, YIJIbL.
[Tmomaas OOKOBOM MOBEPXHOCTH W IIOJHOM MOBEPXHOCTH NPSMON IPHU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOW MUPAMU/IBI.

CuMmmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CHUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHHME BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHO)XEHUE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwio mapamenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronpHass  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopamHatel BekTtopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalenus

[MoHATHS: IWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKasi IOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasylomue moBepxHOcTed. Tema BpamieHHS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacmoiioxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IuIockocTu. Pa3zBépTka munmuHapa u koHyca. Cummerpusi cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOicTBAa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsmMol u
HAKJIOHHOM NPU3MBI, IWIMHAPA, TUpaMUabl U KoHyca. O0bEM I1apa M 1apoBOTo
CerMeHTa.

KomOuHammu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BhucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHApa. llepeceuenwe cdepbl u mapa ¢
wiockocteio. Kacanue mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHUKA,



OMHCAaHHOTO OKOJO c¢epbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHyCa, TUIOMAAs chephl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJSPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPIUIMHY ), CEUCHHUS IIapa, METOIbI TOCTPOEHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUS, METOJ MEpPEHOCca
CEKYyLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumyd Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHHUA. lIpsMoyronbpHas
CHCTEMA KOOpAMHAT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a;ad.

JABUKEeHUSA B MPOCTPAHCTBE

JIBrxenust npoctpaHcTBa. OToOpakenus. J[BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapajIeNbHBIA TIEPEHOC,
LEHTpalibHasl CHUMMETpPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus monodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TPaKIAHCKOrO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJBbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHA 1 Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONB30BAaHUE JTHUX JOCTIKEHHMH B JAPYTMX HayKax, TEXHOJOTrusix, cepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMKEHUHM HAyKM M JEATEIbHOCTbIO YYEHOr0, OCO3HaHHE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAass 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCy ICHUN, BOCIPUUMUYHBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PEryJisipHasl pU3nYecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy0oBOE BOCIMTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pa3nuuHeiM  chepam  MpodeccHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIN BBIOOD
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MareMaTHueckoMy  OoOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
y‘-IaCTI/IIO B peIHeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTquCKOﬁ HaHpaBJ'IeHHOCTI/I;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphl, TTOHHUMAHUE BIIUSHUS
COIIMAJIbHO-APKOHOMUYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMAIbLHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3H3HHI>1 JJIA peHICHI/ISI 3a1a4 B 06HaCTI/I
OKpYy>XKarolel cpeapl, IUIAHUPOBAHUE TOCTYNKOB M OIICHKHM WX BO3MOXHBIX
MOCJICACTBUMN JIJIsl OKPY>KAIOIEH CPe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, TMOHUMAaHHE
MaTeMaTHYECKOW HayKd Kak c]epbl 4UemoBEeUeCKOW IesATeNIbHOCTH, JTaroB €€
pa3BUTHUSI W 3HAYUMOCTH JUUISI Pa3BUTUSA I[IMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MAaTeMaTUKM M MaTEeMaTUYECKOM KyJbTypOM KaK CpPEICTBOM IIO3HAHUSA MHDA,
T'OTOBHOCTb OCYHIGCTBJIHTB HpOGKTHYIO nu I/ICCHeI[OBaTeJ'H:CKy}O JCATCIIBHOCTD
I/IHI[I/IBI/II[yaJ'H)HO nB rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue JeicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWNW MEXAY TNOHIATHSAMH, (PopMymHpoBaTh
OTIpE/ICJICHUS] TIOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOIUMOI0 aHAJIN3a;

BOCIIPHHUMATh,  (opMyIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKACHHSIX, MpeAsiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBUA:



UCIIONIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBath ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHABIMBAaTh MCKOMOE U JaHHOE, (POPMHpPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBICHUSMH, POLIECCAMU;

CaMOCTOATENBHO (HOPMYIIMPOBaTH 00OOLICHUS W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEJOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATh J€UIMTH MH(GOPMAIMU, TaHHBIX, HEOOXOIUMBIX JIsi OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH WH(GOPMALMIO PA3TUYHBIX BHUAOB U
¢dbopm npencTaBiIeHus;

CTPYKTYpHUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaluu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOKO TOYKY 3pEHUS B
YCTHLIX U MMHMCBMCHHBIX TCKCTAaX, AaBAaTb IMNOACHCHUA I10 XOI[y pemeHI/m 3aJadyu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yIbTaT;

B XOJIe¢ OOCYXXIIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>XKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIINA, B KOPPEKTHOU (hopme
dbopMyIMpPOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJITAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAlMN U 0COOEHHOCTEH ayIUTOPHH.



PerynsiTuBHbIe YHMBepcAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIUOHAJILHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENIILHOW  pediekcmr KaKk  OCO3HAHUS
COBEpIIaeMbIX JICUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAICTh
crocobamMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TMpoIlecca W pe3ysibTaTa PEHICHUs
MaTeMaTHYeCKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IIPH PEIICHUU 3a/auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJU U YCIOBUIM, OOBSCHSATH TPUUNHBI
JTOCTIDKCHUSI VI HEIOCTHKEHUST PE3YIbTaTOB JIESITEILHOCTH, HAXOIUTh ONINOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eATEIbHOCTD:

MOHMMAaTh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThl TpH peleHWH YYeOHBIX 3ajad, NPUHUMATh IEJIb COBMECTHOM
NEATETLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpenciisiaTh
BUJIBI pabOT, JIOTOBApUBATHCH, OOCYXKIaTh TMPOIECC U PE3yabTar pPabOTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXkIaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbI» H UWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH WICHAMH KOMAaHJIbI, OIICHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aNMOJICHCTBHSI.

MNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPHUH TIPHU
pelIeHnH 3a7a4 U MPOBEJACHUU MaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIICJCTBUA M3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMH, CBI3aHHBIMA C MHOTOTPAHHUKAMU;
CBOOOJTHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (TpHU3MA,
nupamMua, NPSMOYTOIBHBINA MapajuieNenumne, Ky0);

KJaccu(UIMpOBaTh ~ MHOTOIPAHHMKHM,  BBIOMpass ~ OCHOBAaHMS  JUIS
KJ1Iaccu(UKaInH;

CBOOOJTHO  ONEPHPOBATH  TOHITHSIMH, CBSI3aHHBIMA C  CEUCHHEM
MHOT'OTPAHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOE, LHEHTPAIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA MIIOCKOCTh, BBIMOIHATh MU300paxeHus: Guryp
HAa TUIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMHU, BBITIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOHIAJAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpuU3Ma,
nupamMuaa), TCOMETPUIECKUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETPHUHU, IIEHTP, OChb U IUIOCKOCTh CUMMETPUU
urypsr;

CBOOOJTHO ONEpUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBUS HAJl BEKTOPaMHU;

pemaTth 3aJaud Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHUN U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
pU PEHICHUH MAaTeMAaTHYeCKUX 3aJlay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI03KHOCTH;

NPUMEHITh MPOCTEHIINE MPOTrPpaMMHBIE CpPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;
U3BJIEKaTh, MNpPeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

NPUMEHITh TOJIyYEHHbIE 3HAHMS HAa TMPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAJIbHBIE CUTYAIlMH, MPUMEHSTh U3yUYCHHbIC MOHATUS B
mpoliecce IMOMCKAa  pelIeHusT MaTeMaTU4ecKu  CcOpMYyJIMpPOBAHHON
mpo0JIeMbl, MOJEIUPOBATh peaTbHBIC CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENINU C WCIOJIb30BAHUEM I€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aiareOpbl, peniaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYUH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU Kak
COCTaBHOW yacTu (hyHAaMEHTA Pa3BUTHS TEXHOJIOTHIA.



K koniy 11 kiacca oGyyaronuiicss HAy4uTCs:

CBOOOZHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
HOJTyYEHUS;

ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILlEHUs: [UJINHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYC, cdepa U Imap) H
OOBACHATH CIOCOOBI MOTYYEHHsI TE BPALLEHMUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOMIA/IM MOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpAIEHHUS,
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMYT;

CBOOOZHO ONEpPUPOBATH NMOHATHUAMM, CBS3aHHBIMU C KOMOMHALUAMU TeN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMHCaHHBIN 0KOJ0 cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHUs;

BBIUUCIISITH COOTHOLIEHUS MEX/Ty TUIOIIAIIMU MIOBEPXHOCTEN U 00bEMaMu
IMOJOOHBIX TE;

n3o0paxkaTb u3ydaeMmble (UTYPBI, BBINOJHATH (BBIHOCHBIE) ILIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHHUS TN BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M NpeoOpa3oBbIBaTh HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH ONEPalUU HaJl BEKTOPaAMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpUHAT;
pelaTh TeOMETPUYECKUE 3a7aUl HAa BBIYUCICHUE YIJIOB MEXAY NPSIMbBIMU
U TUIOCKOCTSIMH, BBIUYMCJICHHE PACCTOSHUN OT TOYKM [0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpUPOBATh MOHSTUAMH, CBSI3AHHBIMH C JBHKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHMUIA;

BBIMOJHATh HM300paKE€HUS MHOTOTPAHHUKOB M TeJ BpallleHUus IpH
[IapajuleIbHOM — NEPEHOCE, LEHTPAJIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTh CEYEHUsT MHOTOI'PAaHHUKOB U TE€J BpAlLlEHUS: CEYEHUs LMIMHIPA
(mapanenbHO U NEPHEHAUKYJIISIPHO OCH), CEYEHMs KOHyca (IapaulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJBI IOCTPOEHUSI CEYEHUW: METOJ CJIEA0B, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TreoMeTpuueckre (akTbl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolINX HECKOJBKO IIArOB PEUIEHUS, €CIU YCIOBHUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESBHOU (hopMme;

pemarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaX0JI€HUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEJACTBA M 3IEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbIE  3HAHUA  HA  MPAKTHKE:  CpPaBHUBATh,
AHAJIN3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallMW, TPUMEHSITh NU3YUYECHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  pPELICHUs
MaTeMaTuyecku  CcHOpPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
peallbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUH, MCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH U TEOPEM,
anmapara anreOpbl, pemaTth NPAKTUYECKHUE 3aJadd, CBS3aHHBIE C
Hax0JICHUEM F€OMETPUUECKHUX BEJINYUH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOW yacTu (hyHAaMEHTA Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
bubmuoreka [IOK
1 B 10
BEAICHHE B CTEPCOMCETPHTO https://m.edsoo.ru/1c209e37
2 [IpsiMble 1 IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12 Bbu6moteka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 1 1
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTIIbI 4 1 bubmmorexa [JOK
p ' P y https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ii/m Konrpoabnsie IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 15 1
) [ToBTOpeHwE, 0606II.IGHI:IG u 15 1
CUCTeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEpXHOCTU U OOBEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606II.IGHI:IG u 17 )
CUCTeMaTHu3alus 3HAaHUI
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kourpouabusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcbl

OcHOBHbIE TIOHATHUS
CTepEeOMETPHUU: TOUKA, IpsAMas,
IJIOCKOCTh, POCTPAHCTBO.
[IpaBuia n3obpakeHus Ha 1 bubnuoreka [IOK
pUCYHKAX: U300pasKeHHS https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IEPECEKArOIIUECS 1 bubmmorexa LIOK

- 11ep https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorexa LIOK

- TP https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHHUKAaMHU,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanwsHbie cBeeHNs 0 KyOe u 1 bubnuotexa [JOK

nUpaMuie, X pa3BEPTKH U

https://m.edsoo.ru/b30dff38
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monenn. CeueHust
MHOTOTPaHHUKOB

HavaneHbie cBeieHUS 0 KyOe 1
MUpaMHJIC, UX PA3BEPTKH U

bu6nmmoreka [IOK

0 mojenu. CedeHus https://m.edso00.ru/3d8ffd32
MHOT'OT'PaHHUKOB
[TonsATHe 06 aKCHOMAaTUYECKOM

7 IIOCTPOCHHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM

3 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CJIECTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

9 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIECTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM

10 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmMHOe pacnionoxeHue npsMbIx

11 B IIPOCTPAHCTBE: NEPECEKAIOIINECH, bu6muoreka [JOK
rapajieiabHbIe U https://m.edso00.ru/1a2520f6
CKPEILMBAIOIINECS TPAMbIE

12 [TapamiensHOCTh IPSIMBIX U bu6muoreka [IOK
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IIJIOCKOCTEN B IIPOCTPAHCTBE:!
MapajyieabHbIE IPSMbIC B
IIPOCTPAHCTBE; apaUICIbHOCTh
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6nmoreka [IOK

13
[TapamenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTrisl ¢ COHaNpaBIEHHBIMU bubnnorexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 ITapannenpHOCTh MIOCKOCTEM: bubmuoreka [IOK
MapajyieabHbIE IJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamienbHbIX bubmmnoreka HOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypbl Ha TUIOCKOCTHU: TETPAd bubmorexa HOK
P $ TETPp, https://m.edso0.ru/4a28dc02
KyO, mapaJienenumnes
. bubnuotexa [JOK
20 IT
OeTpoCiHe CeHeHit https://m.edsoo.ru/1d434d0f
. bubnuotexa [JOK
21 IT
OeTpoCiHe CeHeHit https://m.edsoo.ru/ec26fe5d
22 KonTponbhas pabota no teme bu6muoreka [JOK
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"[IpsiMbl€ U TUIOCKOCTH B
npoctpaHncTse. [lapamienbHOCTb
MPSIMBIX U IIJIOCKOCTEN"

https://m.edsoo.ru/9a0a9e56

[TeprieHAMKYISAPHOCTH MPAMOUN U

23 IJIOCKOCTH: TIEPIICHANKYJIISIPHBIS bubnxorexa LTOK
https://m.edsoo.ru/b19f6a5d

IIpsIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MEePIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimble napasuienbHbIE U Bbu6moteka [JOK
MEPIEHANKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnorexa [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Tpu3Hak neprneHIuKyIsIpHOCTH Bbu6moteka LJOK
MPSAMOU U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoii bubnuoreka [IOK
MEPIEHANKYIISPHOMN MIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEPIEHANKYIISPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmon bubmmnoreka HOK
NEePIEHIUKYIISIPHON IIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyIsIp U HAKJIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 but6mmoreka [IOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM https://m.edso0.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKyIsIp U HAKJIOHHBIE: bubmuoreka [JOK

pacCTOAHNUE OT TOYKH 0

https://m.edsoo.ru/66fefadd
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
10 IIJIOCKOCTH

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0

bu6nmmoreka [IOK

33 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/ash7b8e3
710 TUIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE!
34 paccTosiHUEe OT TOYKH J10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/dbee22bc
710 TUTOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: Yrol bubmmoreka [JOK
MEXIy NMPSMOM U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN yro Bbu6moreka [JOK
JBYT'PAHHOI'O yrIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroil bubmuoreka [IOK
JBYT'PAHHOI'O yrIJla https://m.edsoo.ru/c7c777ed
[leprieHANKYISIPHOCTH MIOCKOCTEH:
38 HpIE3HaK negnegﬂnxynﬂpHOCTH bubamorexa LOK
4 https://m.edsoo.ru/ec3e2da3
JBYX MJIOCKOCTEN
[lepneHquKyIpHOCTD MJIOCKOCTEM:
39 MIPHU3HAK MEPIICHAUKYISIPHOCTH Bubmmorexa [IOK
g https://m.edsoo.ru/ed9e2a8e
JBYX MJIOCKOCTEH
[lepneHMKyIIPHOCTD MJIOCKOCTEM:
40 np§3Ha1< nel})’negnnxynﬂpHocm bromrorexa LIOK
g https://m.edsoo.ru/ba75dc57
IBYX IJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKyIIpax bubmuoteka [IOK
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https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx mepneHANKYISIpax bubmmorexa [JOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx mepHeHANKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrponsHas pabora mo remam
44 "[leprieHIUKYIAPHOCTD NPAMBIX U bubmmoreka [JOK
mIockocTeil" u "YTibl Mexy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMH"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JICMEHTBI
45 MHOTOTPaHHUKA, BBITYKJIbIC U bubmorexa OK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOI'PAaHHUKY;
pa3BEépPTKa MHOTOTPAHHHKA
[Ipu3ma: n-yronpHas npusma;
TPaHH U OCHOBAHUS MPU3MBI;
46 HFI))HMa}I Y HaKJIOHHAas l:IpI/ISMBI; bubmorexa LOK
https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, npsaMOyTroJbHbIN bubmuorexka [JOK
MapaJuieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: n-yrojgpHas mupaMua,
TPaHW U OCHOBAHWE TUPAMUJIBL;
48 OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/fblcd0ab
MTUPAMH/IBI; IPaBUIIbHAS U
yceu€HHas mupaMua
49 [IpaBusEHBIE MHOTOTPAHHHKH: but6mmorekxa [IOK
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MIOHATHE MTPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIIbLHAS
pu3Ma M MpaBUIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBUIILHBINA
TeTpa’ap; Kyo

https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOJEKa3Ip U UKOCAIP.

bubnunorexa LIOK
https://m.edsoo.ru/a0fdd5bf

51

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSL OTHOCUTENIBHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUJIAX,
napajuleNenue1ax, NpaBUIbHBIX
MHOTOTpaHHUKAX

bubnunoreka LIOK
https://m.edsoo.ru/b9e777d9

52

Briuncnenune 3i1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMArOHAJ!, YTJIbI

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPU3MBI, TUIONIab OCHOBAaHHM,
TeopeMa 0 OOKOBOH MOBEPXHOCTU
MPSAIMOM TPU3MBI

bubnmorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIILHOMN
MMpaMH/JIbl, TEOpeMa O TUIOIIA N
OOKOBOI MOBEPXHOCTH YCEUEHHOM

bubnunorexa LIOK
https://m.edsoo.ru/5603e30b
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ImrupaMuabl

55 KonTponbhas pabora no teme bubmmoreka [JOK
"MHuororpanHuku" https://m.edso00.ru/a95f5c04
N bubnuorexa [JOK
>0 Honsrue 06 0bneme https://m.edsoo.ru/7ad0020b
. bu6nmmoreka [IOK
> OOnEM mupamu et https://m.eds00.ru/235171b3
. bubmuoreka [IOK
58 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 OOném mapavue! https://m.edso0.ru/79¢10312
N bubmuoreka [{OK
60 OOném mapavue! https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
1
6 OOBEM mpH3MEI https://m.eds00.ru/79853608
" bubmuoreka [IOK
62 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
" bubmuoreka [IOK
63
OOnEm MpH3Me! https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIEeHNE
65 cucTeMaTu3anus 3HaHH. bubnuoteka [JOK
[TocTpoeHune ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpenHue, o600IIEHNE bu6nunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

Brluucienue paccTosHUAN: MEXY
JABYMS TOYKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXly CKPEIMBAIOIUMUCS
IPSIMBIMU

67

HToroBast KOHTpOJIbHAS paboTa

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHU.
Briuucnenue yrios: Mexuay
CKPEIIMBAIOIIMMUCS MPSIMBIMU,
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[ToBTOpenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH U B NMPOCTpaHCTBE"

IToBTOpenue TeMsl "CkansgpHoe
MPOU3BEJICHUE BEKTOPOB"

IToBTOpEeHME TeMbI "Boruncienue yria
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TPAMOH,
MPOXOIAIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax

BektopHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMHUpPOBaHUE

JIuHeliHbIe HEpaBEHCTBA, TMHEIHOE
MpOorpaMMHUpOBaHUE

10

AHanuThyeckue MeTobl pacuéTa yria
MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX

11

AHaJIUTUYECKHE METO/IbI pacuéTa yria
MEXY IJIOCKOCTSIMA B MHOTOTPaHHUKAX

12

dopmysa pacCTOSIHUS OT TOUKH J10




IJIOCKOCTH B KOOpAMWHATAX

HaxoxneHnue paccTosiHUM OT TOUKHU 10

13
TUIOCKOCTH B KyOe

14 HaxoxneHnue pacCTosiHUM OT TOUKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHIe

15 KonrponbHast padora "AHanuruyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTpaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CIEA0B
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, NIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
NapauleIbHbIE CEYECHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannensHble NpsSIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieHnuKyAsIpHBIE IPSMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphl
NepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnieHnuKyAsIpHBIE IPSMBIE U

23 TJIOCKOCTH: TEOPEMA O TPeX
MepHeHIuKyIsIpax

24 [TeprienaAnKyApHBIE IPSMBIC U




IINIOCKOCTHU: BBIYMCJICHHUA OJIMH B
MHOTI'OrpaHHHUKax

25

[ToBTOpEHME: TIIOIAAN
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
IoIIaAeH, COOOpaKeHUS MOA00MS

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
IoIIaAel, COOOpaKeHUS MOA00MS

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI 1JIs
TJI0IAIeH, COOOpaKeHUSI TIOT0OMS

28

[Inomany ce4eHrii MHOTOI'PaHHUKOB:
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOI00Us

29

[Inomany ce4eHrii MHOTOI'PaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TOA00MS

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

31

0O06bEM Tena. O6beM PSIMOYTOILHOTO
napauiesienumne ia

32

3anaun 00 yaBOCHHUU Ky0a, O KBaJparype
Ky0a; O TPUCEKITH yTia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHBIE C
00BEMOM TPSIMOYTOIBHOTO
napaJuiesenure/a

34

[Ipuknamubie 3a7a4u, CBI3aHHBIC C




BBIYHCIECHHEM 00BEMA IpsAMOYTOJIbHOT'O

napajuiesenumnena

35 O0BEM npsMOit TPU3MBI

16 CrepeomeTpruecKue 3a1a4u, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB MPSIMOMN TPU3MBI

37 IIpukitaguele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSIMOM PU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 ornpenenéuHoro uHTerpana. O0bpEm
HAaKJIOHHOH IPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaia. O0béM
MAPaMUJIBI

40 ®opmyna 06béMa mupamuael. OTHOIIEHHE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa mupamuael. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIUM YTIIOM

4 CrepeomeTpuuecKue 3aja4u, CBSI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUueCcKUe 3aJJa4u, CBA3aHHBIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHbIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM MTHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue

pacCTOsAHHUA A0 IMMIIOCKOCTHU




KonTponbnas padbota "O0béM

47 MHOTOTpaHHUKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yromue UIHHIPIIECKON
MMOBEPXHOCTHU

49 Humaap. [pssmoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckast noBepxHOCTh, 00pasyroiue
KOHMYECKOM moBepXxHOocTH. KoHyc

51 CeueHue KOHyca IIO0CKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxeHune
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKkue 3ajauu Ha

55 JIOKa3aTeIIBCTBO 1 BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHyCa
CrepeoMeTpuyecKkue 3aja4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUCHUN HUIMHIpA, KOHyCca

57 IIpukiiaguele 3a1a4u, CBsI3aHHbIE C
LUMAJTUHIPOM

58 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
LUMAJTUHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbr
TUIOCKOCTHIO. By u m300pakeHue mapa

61

[Tepeceuenue cepsl u mapa ¢
ockocTrio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa

62

VYpasuenue chepsl. [Lnomanp cheps! u e
yacTeu

63

CummeTtpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM MX CEUCHHH TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit u mapom,
MMOCTPOCHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuknagHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moxoous

68

Paziauunsie KOM6HH3.L[I/II/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB

69

3anauu no teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Temna u
MOBEPXHOCTH BpalieHus"

72

O6béM muuHIpa. Teopema 06 00bEMe
npsAMOro quJIMHApa

73

Brranciienne 00bEMOB TeIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHyca

74

[Tmomaay OOKOBOM U IOJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIMHIPA,
KOHycCa

76

[Tpuknamueie 3agaun mo Teme "OOBbEMBI 1
IJIOIAIM TOBEpXHOCTEN Ten"

77

OO0BEM mapa 1 MIapoBOTO CEKTOPA.
Teopema 06 o6vEMe apa. [Tmomans
cdepsl. CTepeoMeTpUUIeCKUE 3a1a4H,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
11apa, IapoBOro CErMeHTa U IIapOBOTO
CEeKTOopa

78

[Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM I1apa 1
wionaapio cgeprbl. COOTHOIICHUS MEXIY
IUIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMH
MOTOOHBIX TET

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mog00uu.
CrepeoMeTpHUYECKUE 3a]1a91, CBA3AHHBIC C




BbBIYUCIICHUEM 06’béMOB TCI U HJIOH.I&I[Cﬁ
MOBEPXHOCTEN

80

Konrponsnas padora "[lnomanu
MOBEPXHOCTU ¥ 0OBEMBI KPYTJIBIX TET"

81

JIBrxenus npoctpancTBa. OTOOpakeHMUS.
JIBrokeHus u paBeHcTBO (uryp. OOrme
CBOICTBA IBMKECHUU

82

Buabl nBukeHHil: napamiebHbIN
MepPEHOC, IIEHTpaJbHass CAMMETPHS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
MpAMOi

&3

[TpeobpazoBanus nmomxoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npocTtpaHctae"

86

O6o6maromee nmopropenue 11 monsTuii u
MeTo0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIsl 3HAHU:
"[TapayienbHOCTh MPSAMBIX U TIIIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6maromee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reomeTpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"BekTopsl B mpocTpaHcTse"

88

Oo6o6m1aromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11




KJ1aCCOB, CHCTeMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpaHcTse"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3alMs 3HAHUIA;
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reomeTpun 1011
KJ1aCCOB, CUCTEMaTH3alMs 3HAHUIA;
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYTJibIX TN

92

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reomeTpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYTJbIX TN

93

Hrorosas koHTpoOabHAs paboTa

94

HToroBasi KOHTpoJbHAsA paboTa

95

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTHu3alus 3HaHUui

96

HcTopus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBbIOTEPHBIX TEXHOJIOTHI

98

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJOTUI

100

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3sBUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3sBUTHSA CTEPEOMETPUH KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

102




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

Marematuka: reomerpusi. 10-11 kmacc : yue6. nist obmieodpasonar.

opranuzanuii : 6a3oBslii u yriayou. yposau. [lox pen. JI.C. Atanacsina

METOANUYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Kontpomasubie pabothl. 10-11 knaccel (M.A Muenckas)

Camocrositenpabie padboThl. 10-11 kmacest (M.A Muaenckas)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://exponenta.ru/

https://interneturok.ru/



