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MMOSICHUTEJBbHASA 3AITMCKA

leomerpust sBiseTCS OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpemHEero oOImero odpa3oBaHUs, TaK KakK oOecliednBacT
BO3MOXKHOCTb M3YUCHHMSI JUCLUILIMH €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH M NPEIMETOB I'yMaHHUTapHOro nukia. I[Tockoibky
JIOTHYECKOE MbINUICHHE, (popMHUpYyeMoe NMPU M3YYCHHH OOYYarOIMMHUCS IMOHSTHHHBIX OCHOB F€OMETPHH, NMPHU JI0KA3aTEeIbCTBE
TEOpPEM U IOCTPOCHHU LEMOYKH JIOTHYECKUX YTBEPXKJICHMH NPU PENICHHHM TI'eOMETPUYECKHX 3ajad, YMEHHUE BBLIBUTATh U
OIpOBEpraTh THIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS NPU PEIICHUH 3a7ad eCTeCTBEHHO-HAYYHOI'O LHMKJIA, B YaCTHOCTH
(u3mgecknx 3amad.

Llens ocBoeHust mporpammbl yueOHOTO Kypca «['eomerpusi» Ha yriyONEHHOM YpOBHE — pa3BHTHE WHIMBHAYaJIbHBIX
CHOCOOHOCTEH O0ydaromuxcst NpU HM3YYEHMH TeOMETPHUH, KaK COCTaBJISIIOIIEH mnpeaMeTHOW obnactn «Marematuka u
nHpOpPMAaTHKa» depe3 oOecredeHrne BO3MOKHOCTH MPHOOPETEHIS M UCTIONB30BaHMs Ooee TTyOOKHUX TeOMETPHICCKUX 3HAHUN H
NefcTBUH, CHeNM(UIHBIX TEOMETPHUH, W HEOOXOAMMBIX U YCIEITHOTO MPO(ECCHOHANBHOTO 00pa3oBaHUS, CBA3aHHOTO C
UCIIOJB30BAaHHEM MAaTEMaTHKH.

[TpuopuTeTHBIMHM 3a/la4aMH Kypca TeOMETpPUH Ha YIriyOJEHHOM YpPOBHE, DPACIIUPSIOIIMMU W YCHIMBAIOIIUMH KypC
0a30BOTO YPOBHSI, SIBISIOTCSL:

pacuMpeHue MpeACTaBICHUSI O F€OMETPUHM KaK 4acTH MHUPOBOW KyJbTYypbl M (POPMHUPOBAHHE OCO3HAHUSI B3aMMOCBS3U
TEOMETPHUHU C OKPYIKAOIIUM MUPOM;

(opMHpOBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (QHUrypax Kak O BaKHEHIIMX MaTEeMaTHYECKUX MOJAECIX,
MO3BOJISIIOIMX OMUCHIBATh M HM3y4daTh pa3HbIC SBJICHHUSA OKPY)KAIOLIEro MHpa, 3HAHME MOHATUHHOIO ammapara Mo pasJery
«CtepeomeTpus» y4eOHOr0 Kypca reOMeTpHH;

(bopMUpOBaHUE yMEHHS BIAJETh OCHOBHBIMHU MOHSATHSAMH O MPOCTPAHCTBEHHBIX (PUI'ypax U UX OCHOBHBIMH CBOWCTBAMH,
3HAHUC TeopeM, q)OpMyJ'I nu yMeHI/Ie ux HpI/IMeHHTI), yMeHI/IH JOKa3bIBaTh TeOpeMLI 1 HAXOOUTh HeCTaH}IapTHI)Ie CHOCO6I)I peIlIeHI/I)l
3a1a4;

(dbopMupoBaHHE YMEHHUS paclio3HaBaTh Ha YEPTEkKax, MOJCIAX M B PEaTbHOM MHPE MHOTOTPAaHHWKH M Tella BpAIlCHUS,
KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIN;

(POpMI/IpOBaHI/Ie NOHMMaHUusA BO3MOKHOCTH AaKCHUOMATUYCCKOTO MOCTPOCHUSA MATCMATHUYCCKUX TCOpHﬁ, (I)OpMI/IpOBaHI/Ie
IIOHUMaHUA POJIM AKCUOMATHUKU ITPU NPOBCACHUN paCCY)KZ[eHPIﬁ;

(bOpMI/IpOBaHI/Ie YMEHUA BJIAACTh METOAAMU JOKA3aTCIIbCTB U AJITOPUTMOB PCIICHUA, YMCHUA UX NMPUMEHATH, IPOBOJUTH
J0Ka3aTCJIbHbIC PpaCCyXJACHHUA B XOAC PCHICHUA CTCPCOMCTPUYCCKUX 3a4a4 W 3aAad C MPAKTUYCCKHUM COJACPIKAHUCM,
(I)OpMI/IPOBaHI/Ie MNpeACTaBJICHUSA O H€O6XO,HI/IMOCTI/I JA0Ka3aTeJIbCTB NPU 000CHOBaHHH MaTEMaTHYECKUX yTBep)K,I[eHI/II‘/‘I u poJin
AKCHMOMATHUKU B IPOBCACHNUU ACAYKTUBHBIX paCCY)KﬂeHHﬁ;

Pa3BUTHEC U COBCPHICHCTBOBAHUC MHTCIJICKTYAJIbHBIX W TBOPYCCKHUX croco0HocTeH O6y‘IaIOH.[I/IXC$I, IM03HABaTCILHOU
AKTUBHOCTH, UCCIICA0BATCIBCKUX yMeHPIﬁ, KPUTUYHOCTHU MBIUJICHUS, UHTCPECA K U3YUCHUIO I'€COMETPUU;

(dbopmupoBanrne (QYHKIIMOHAIBHONH T'PAMOTHOCTH, PEJIEBAHTHON TI'€OMETPHU: YMCHHS PACIO3HABATh IIPOSIBICHUSI
TCOMETPUUCECKUX MTOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAllUsIX U MPU U3YUCHHUH JPYTUX YICOHBIX
[IPEIMETOB, NPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEAIbHBIX CUTYAllUii, UCCIIEI0BAaHUS TOCTPOECHHBIX
MoJeJiell, UHTEPIPETaIK MTOJIYYeHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpKAaTENbHBIMUA JHHUAAMH y4deOHOro kypca «['eomerpusi» B 10-11 xmaccax smsrores: «lIpsmeie n
IUIOCKOCTHU B MPOCTPAHCTBEY», «MHOrorpaHHUKN», «Tena BpameHus», «BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J[BUKEHUS B
IIPOCTPAHCTBEY.

Coopmynupoannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPHPOBATH MOHITHSAMH», PENEBAaHTHBIMA T€OMETPHUH Ha
yriryonénnom ypoHe oOywenust B 10—11 kmaccaX, OTHOCHTCSI KO BCEM COJEPXKATENIbHBIM JIMHUSIM Y4eOHOro Kypca, a
(opMHpOBaHUE JIOTHYECKUX YMEHHH pacrpeernsieTcsi He TOJBKO MO COJep)KaTelIbHBIM JIMHUSM, HO M 1O rojaMm oOydeHHs.
Conepxanrie  00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yibraraM ocBoeHus dexpepanbHON padoueil mporpamMsl,
pacrpesenéHHbIM 10 rofaM OOyYeHHs, CTPYKTYPHPOBAaHO TakMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMMHAILHBIM
BOIPOCaM 00ydaroIuecs: oOpamaiich He0THOKPATHO. DTO MO3BOJISIET OPTaHU30BaTh OBJIAJICHUE F€OMETPHIECKUMH MOHATHSIMH 1
HaBBIKAMHU TIOCJIEJIOBATEIBHO W IOCTYNATEIbHO, C COOJIIOZCHUEM INPHHIMIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYAThH B
00IIIyI0 CHCTEMY T'€OMETPHUYECKHX MPECTaBICHUH 00yYaIOIINXCsl, pacuiupsisi U yriyousisi e€, o0pa3yst NpOYHbIe MHOXKECTBEHHbIC
CBSI3U.



[lepexon kK M3y4EHHUIO TEOMETPHH Ha YTITyOJIEHHOM yPOBHE TTO3BOJISCT:

co3math ycioBus i guddepeHnuanuu 0O0y4eHUs, MOCTPOCHUS WHIUBUAYAIbHBIX OOpPA30BATEIBHBIX MPOTPAMM,
obecreunTh yriTyoJIEHHOE N3YIeHIE TEOMETPHH KaK COCTABIIIONISH yaeOHoTO penmeTa «MaTeMaTHKa;

MIOJITOTOBUTH OOYYAIOIUXCSl K MNPOJODKCHUIO HW3Y4YeHHUs MareMaTHKH ¢ ydu€rom BbIOOpa Oynymiedl mnpodeccuwm,
oOecrieunBasi IPEEMCTBEHHOCTh MEX/1y OOIIUM U ITPO(ECCHOHATBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro kypca «l'eomerpus» Ha yriayOonéHHOM ypoBHe oTBomutcs 204 daca: B 10 wiracce — 102 gaca (3
yaca B HeJieno), B 11 kmacce — 102 yaca (3 yaca B HEJIEINIO).

COJEPXAHUE OBYUEHUS

10 KJIACC

HpﬂM])Ie U IUVIOCKOCTHU B MPOCTPAHCTBE

OCHOBHBIC TIOHATHS CTEpEOMETpUH. ToduKa, MpsMas, IDIOCKOCTh, MPOCTPAHCTBO. [loHATHE 00 aKCHOMAaTHYECKOM
MIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUM U CIIEJCTBUSI U3 HUX.

B3anmHOE pacroniokeHHe NPSIMBIX B IPOCTPAHCTBE: IEPECEKAIONINECs, MapaUIeNIbHbIC M CKPEIIMBAIOLINECS IpsSMBIC.
[Ipu3Haku CKpeIMBAIOMIMXCS NPAMBIX. [lapanieabHOCTh HMPSAMBIX M IUIOCKOCTEH B NMPOCTPAHCTBE: MapajulelbHbIC MpsSMbIC B
IIPOCTPAHCTBE, MAapaJUIeNbHOCTh TPEX MPSAMBIX, MapaIeNbHOCTh NpsMOM M mockocT. IlapannmenpHoe M IEHTpalbHOE
NIPOCKTUpOBaHKUe, H300paxkeHue ¢Guryp. OCHOBHBIE CBOMCTBA MapajyiebHOTO NPOCKTHpPOBaHMs. I300paxenue ¢uryp B
napajyieIbHOW MPOEKIMU. YTJbI C COHANPABICHHBIMU CTOPOHAMM, YroJ MEXAY HpSAMBIMU B IpocTpaHcTBe. [lapammensHocTh
IUIOCKOCTEH: MapaieibHble MIOCKOCTH, CBOWCTBA MapajuleibHBIX IUIOCKOcTel. [Ipocreiiiie mpocTpaHcTBEHHBIE (DUTYpBI Ha
IUIOCKOCTH: TETPadAp, NapaulesienuIe]l, IOCTPOSHHE CEUEHUH.

IlepneHauKyISIpHOCTh NPSMON U IUIOCKOCTH: IEPHIEHIUKYJISIPHBIE IPSIMbIE B MPOCTPAHCTBE, NpPsIMbIE MapajlleIbHbIE U
HEPIEHIUKYIISIPHBIE K INIOCKOCTH, IPU3HAK IEPIEHAUKYISPHOCTH MPSIMON U INIOCKOCTH, TEOPEMA O NPSIMOM NEPIEHAUKYIIIPHOU
miockocTu. OpToroHanbHOE MPOEKTUpOoBaHKe. [IeprneHaANKyIIp U HAKJIOHHBIC: PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOH 710 MIOCKOCTHU, MPOEKIMA (PUTYPHI HA MIIOCKOCTh. IlepneHauKyIIpHOCTh MIOCKOCTEH: MPU3HAK NMEePIEeHANKYISIPHOCTH
JByX MIockoctell. Teopema o Tpéx NepneHIuKyIspax.

VYribl B NPOCTPAHCTBE: yroJl MEXIY MPSMON U IJIOCKOCTBIO, JBYIPAHHBIM YIOJI, JMHEMHBIN yroJl IBYI'PAHHOIO YIJIA.
TpéxrpanHslii 1 MHOTOTpaHHbIe Yribl. CBONCTBA MIOCKHUX YITIOB MHOTOTPaHHOTO yria. CBOWMCTBA MIIOCKUX U JBYIPAHHBIX YTJIOB
TPEXTPAHHOTO yriia. TeopemMbl KOCUHYCOB U CUHYCOB JUlsl TPEXITPAHHOTO YIIa.

MHoOrorpaHHUKHu

Bunsl MHOrorpaHHuKoB, pa3BEpTka MHororpaHHuka. Ilpusma: n-yronapHas npusMma, npsiMas ¥ HaKJIOHHAs HPU3MBI,
O0KOBast M IMOJHAsI MOBEPXHOCTH MpH3MBI. [lapannenenumnes, nmpsAMOYTOJBHBIN Mapajulienenunesl U ero cBoictBa. Kparuaiinme
MyTH Ha IOBEPXHOCTHM MHOrorpanHuka. Teopema Diinepa. IIpoctpanctBeHnass teopema Iludaropa. ITupamupa: n-yrosbHas
MUpaMuIa, MpaBIIbHAS W yced€HHas mupaMuisl. CoiicTBa pébep M OOKOBBIX TpaHEW MpaBUIBHON mupamMuabl. [IpaBHIbHbIE
MHOTOIPaHHUKHU: NIPABWIbHAS [IPU3Ma U IpaBUJIbHAS NMpaMUja, IIpaBUiIbHAsI TPEYroJibHAs MUPAMUJA U NPABUIbHBIA TETPA3p,
ky0. [IpeacraBienne o MpaBMIBHBIX MHOTOTPAHHUKAX: OKTAP, JOACKASIAP M HKOCASIP.

Brruncienne 37€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriel. Ilmomans OOKOBOM MOBEpPXHOCTH W MOJTHON
MTOBEPXHOCTH IMPSIMOI MPHU3MBI, IUIONIAb OCHOBAHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMON mpu3Mbl. [lnomans 60xoBOH
[IOBEPXHOCTHU U IIOBEPXHOCTH MPABUIBHON NUPAMU/BL, TEOPEMA O IUIOLIAIU YCEUEHHON TUPaMUBL.

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE. DJIeMEHTBI CUMMCTPUUN TIPABUIIBHBIX MHOI'OI'PAaHHHKOB. CI/IMMGTpI/IH B IMpaBWIbHOM
MHOTOT'paHHUKE: CUMMETPUS MapauICjICnnuneaa, CAMMETPUA ITPABUIIBHBIX ITPU3M, CUMMETPUA HpaBI/IHBHOﬁ mMpaMuabl.

BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE



[loHATHSA: BEKTOpP B TPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI KOJUTMHEAPHEIE,
COHAMpAaBJICHHBIC M MPOTHBOIIOIOKHO HAIpPaBICHHBIC BEKTOPHI. PaBEeHCTBO BEKTOpOB. J[EHCTBHS C BEKTOpaMH: CIOKEHHE U
BBIYNTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE BEKTOpa Ha uncyo. CBOHCTBA CIOKEHHUS BEeKTOpoB. CBOHCTBa
YMHOXKCHHUSI BEKTOpa Ha Yuciio. [loHsATHE KOMIUIaHApHBIC BEKTOPHI. [IpH3HAK KOMIUIaHAPHOCTH TPEX BEKTOpOB. I[IpaBmiio
napajuienenumnena. Teopema o pa3aoKeHUH BEKTOpa Mo TPEM HEKOMIUTaHApHBIM BekTopaM. [IpsiMoyronbHasi cuctemMa KOOpAHHAT
B npoctpancTBe. Koopannatel BekTopa. CBs3b MKy KOOPAMHATAMHU BEKTOPA M KOOPAMHATAMHU TOUEK. YTOJ MEXAY BEKTOPaMH.
CxanspHoe MPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena BpaueHus

[TonsATHsA: UMIMHIPUYECKas IOBEPXHOCTb, KOHMYECKAas IOBEPXHOCTb, CQepHdecKas IOBEPXHOCTh, OOpa3yromue
moBepxHocTeil. Tema BpameHWA: LTHUIHHAP, KOHYC, yCEUCHHBIM KOHYC, cdepa, map. Bzammuoe pacmomnoxkenue chepsl u
IUTIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe. M300paskeHne Ten BpamieHns Ha IJIOCKOCTH. Pa3BEpPTKa HMIMHIOpAa M KOHYcCA.
Cummertpust chepsl U mapa.

O0béM. OcHoBHBIE cBOIcTBA 00bEMOB Tell. Teopema 00 00bEME IMPAMOYTOIBHOTO MapauIeICNHIIe/Ia U CISICTBHS U3 HEE.
O0BEM TIPSAMOI M HAKIIOHHOW TIPU3MBI, IIMJIMHAPA, TUPaMHUIbl U KoHyca. OOBEM MIapa 1 MIapoBOrO CerMeHTa.

KomOMHaMm Tea BpalleHus: ¥ MHOTOTPaHHHMKOB. [lpu3Ma, BhnMcaHHas B LWIMHIP, OMKMCAHHAS OKOJIO IMJIMHJIpA.
[Tepeceuenue cdepsl 1 mapa ¢ mIockocTsio. Kacanne mapa u cepsl IOCKOCTh0. [ToHsITHE MHOTOTPaHHNKA, OTIMCAHHOTO OKOJIO
cdepsl, chepsl, BIUCAHHON B MHOTOI'PAaHHUK MJIH TEJIO BPAIICHUS.

[lomane MOBEPXHOCTH LWJIMHIpPA, KOHyca, Iwiomanb chepsl u e dacteir. [lomobue B mpoctpancTBe. OTHOIICHHE
00BEMOB, TIIOMIaeH moBepxHoCTell momoOHBIX (uryp. [IpeodpasoBanue momodus, romoTeTHs. Penrenue 3a1ad Ha TUIOCKOCTH C
HCTIOJIB30BaHUEM CTEPEOMETPUICCKUX METOIOB.

[TocTpoeHue cedeHnit MHOTOIPAaHHUKOB M TeJ BPAILCHUA: CEUCHUS LIIMHApa (TMapauleIbHO U MEPNEHAUKYISIPHO OCH),
CeUeHMsI KOHyca (MapaulebHble OCHOBAHHMIO M MPOXOASAIINE Yepe3 BEpIIMHY), CEUECHUs IIapa, METOJbI ITOCTPOCHHS CEUCHHM:
METOJ, CAE0B, METOJ BHYTPEHHETO ITPOEKTUPOBAHNUS, METOJ] IIEPEHOCA CEKYIIEH IIOCKOCTH.

BeKTOpr U KOOPAUHATHI B MPOCTPAHCTBE

Bextoper B mpoctpaHcTBe. Omepanuu HaJ BEKTOpaMH. BekTopHoe yMHO)KeHHEe BeKTOpoB. CBOHCTBa BEKTOPHOTO
yMHOXeHHs. [IpsMoyroiapHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopamHaTel BekTopa. PasmoskeHune BekTopa mo Gasucy.
KoopanHaTHO-BEKTOPHBIN METOJ NP PEIIEHUH TeOMETPHUECKUX 3ajad.

JBU:KeHUsI B IPOCTPAHCTBE

JBmwxenus npoctpancTBa. OToOpakeHus. [IBrmkeHus u paBeHCTBO Guryp. OOmue CBOWCTBA IBIKECHUH. BHUIBI ABIKCHIIA:
napauleNIbHBII  TIepeHoC, LEeHTpalbHas CHUMMETPHs, 3€pKalbHas CHUMMETpHs, MOBOPOT BOKpYr mpsiMoil. [IpeoOpaszoBanus
noxo6wust. [Ipsmas u cepa Diinepa.

IJIAHUPYEMBIE PE3VJBTATBI OCBOEHHSI YYEBHOI'O KYPCA «TEOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JMYHOCTHBIE PE3YJIbTATbI

1) rpaxiaHcKoe BOCIUTaHHe:



c(hOpMHUPOBAHHOCTh TPAKTAHCKON IO3UIMK OOYJaIOmerocs KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO
oOmiecTBa, MPEACTaBICHHE O MAaTEMaTHYECKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IHYHBIX CTPYKTYp, SBICHUH, HPOIEIYp
TpakIaHCKOTO oOO0mIecTBa (BBIOOPBI, OMPOCHI W JAPYroe), yMEHHE B3aMMOACHCTBOBATH C COLUUATBHBIMH HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHHUEM;

2) NaTPHOTHYECKOE BOCIIHTAHHUE:

c(OpMUPOBAHHOCTH POCCUHCKOIN TI'paXkJaHCKOW WACHTUYHOCTH, YBAXXCHUS K NPOLIIOMY W HACTOSIIEMY DPOCCHHCKOM
MaTEeMaTHKH, I[IEHHOCTHOE OTHOIICHHE K IOCTH)KEHHSM POCCHMCKMX MAaTEeMaTHKOB M POCCHICKOW MaTeMaTHYECKOHM IIKOJIBI,
UCTIONIb30BAHKE 3TUX JIOCTIKCHUH B IPYTUX HAayKax, TEXHOJIOTHAX, chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JyXOBHBIX IEHHOCTEH POCCHHCKOrO Hapona, COPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUUECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH U JAEATENbHOCTBIO YYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOCHUE YCTOWYNBOIO OyIyIIero;

4) 3cTeTHYecKoe BOCIIUTAHHE:

9CTCTUYCCKOC OTHOLICHUC K MHPY, BKIIOYAA ICTCTUKY MAaTCMATUYCCKUX SaKOHOMepHOCTeﬁ, 06T>GKTOB, 3aj1a4, pemeHHﬁ,
paCCY)KHeHHﬁ, BOCOPHUUMYUBOCTD K MATCMATHYICCKUM ACIICKTaM PA3JIMIHBIX BUJ0OB HCKYCCTBA,

5) ¢pusuueckoe BocnuTanue:

c(hOpMHUPOBAHHOCTh YMCHHUS MIPUMEHSATh MATCMAaTHUCCKUE 3HAHUS B MHTEPECaxX 370POBOro U 0E30MacHOro odpasa »KH3HHU,
OTBETCTBCHHOE OTHOIIICHUE K CBOEMY 3JI0POBBIO (3I0POBOC MMUTaHME, COATAHCUPOBAHHBIA PEKUM 3aHITHN U OTABIXA, PEryIsIpHAs
(u3ndeckas akTHBHOCTD), (pr3HYecKoe COBEPIICHCTBOBAHUE TIPH 3aHATUSIX CTIOPTHBHO-037[0POBUTEIHHOMN NIEATEITFHOCTHIO;

6) Tpya0BOE BOCIIMTAHHE:

TOTOBHOCTE K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOJIOOWS, HWHTEpeC K pasIuIHbIM cdepaM TpodheccHnoHaTbLHON
JIeSITEIIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOMN M e€ MPUII0KEHUSIMH, yMEHHE COBEpIaTh 0CO3HAHHBIN BBIOOP Oyayiei mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, T'OTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM0o00pa30BaHMI0 Ha MPOTSDKEHWH BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B PEIICHHW TNPAKTUYECKUX 3aaad
MaTeMaTUYECKOM HaNpPaBIEHHOCTH;

7) 9KO0JOIrH4eCKOoe¢ BOCIUTAHHUEC:

c(OPMUPOBAHHOCTE HKOJOTMYECKONH KyJIbTYpHl, IOHMMAaHHE BIUSHUS COIHAJIbHO-YKOHOMHYECKHX IIPOIECCOB Ha
COCTOSIHHE TPUPOIHOM WM COIMAJIbHOIN Cpedbl, OCO3HAHME TI00aTBHOTO XapakTepa IKOJOTMYECKHX MpoOJeM, OpHEeHTalus Ha
[IPUMEHEHNE MaTeMaTHYeCKUX 3HAHUHM JJIsl pELICHUs 3aJ1a4 B 00JIaCTH OKPYKaIOIIEH cpe/ibl, MJIaHUPOBAaHKUE MIOCTYIIKOB U OILIGHKH
HX BO3MOXKHBIX IOCJIEICTBUMN AJIS1 OKPY KAIOIIEH CPEJIbL;

8) eHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHs HAayKH M OOIIECTBEHHOH
MIPAKTHKH, TOHUMaHWE MaTeMaTHIECKO HayKH Kak c(hepbl YeJTOBEUECKOH IS TEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYNMOCTH ISt
pa3BUTHS IMBWIM3AINH, OBJIAJICHHE SI3IKOM MaTeMaTHKH M MaTeMaTHYeCKOW KyIbTypOoW Kak CpPEICTBOM IIO3HAHUSI MHUPA,
TOTOBHOCTB OCYIIECTBIATH MPOEKTHYIO U UCCIIE0BATENBCKYIO ICITEIbHOCTh HHANBHIYaIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIe yHHUBepCATbHBIC y4eOHbIE IeliCTBHS

ba3oBble Jornueckue aeiicTBus:



BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKM MATEMAaTHYCCKUX OOBEKTOB, IMOHSITHM, OTHOIICHUH MEXIy
MOHATUSAME, (OPMYJIHPOBATH ONMPE/CICHUs MOHITHH, YCTAHABINBATh CYIIECTBEHHbIH MPU3HAK KiacCU(UKAIMKU, OCHOBAHUSI IS
00001IIeHNs U CPAaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBAaTh M MPE0OpPa3OBBIBATH CYKACHHS: YTBEPAUTENIbHBIE M OTPHLATENbHBIC, CIMHUYHBIC,
JaCTHBIC U OOIINE, YCIIOBHBIE;

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHUBOpEYMs] B (akTax, JaHHBIX, HAOJIOACHUSX |
YTBEPKACHUAX, TIPEUIAraTh KPUTEPUH IJIs BBISBICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;

ACJaTh BbIBOAbI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U UHAYKTUBHBIX yMO3aKﬂmquHﬁ, yMOBaKJ'IIO‘{eHI/Iﬁ 1o
aHaJIOTuH,

MIPOBOAUTE CaAMOCTOATCIIBHO A0Ka3aTC/IbCTBA MAaTCMATUYCCKUX yTBep)KZ[eHI/Iﬁ (HpHMLIe u or HpOTI/IBHOFO), BBICTpanBaThb
apryMmeHTanuio, npuBOAUTb MPUMEPLI U KOHTPIPUMEPHI, 000CHOBEIBATH COOCTBEHHEIE CYKICHUS U BBIBODI,

BEIOMpATh crmoco® pemieHHs ydeOHOW 3amaul (CpaBHHBATH HECKONBKO BAPHMAHTOB pEHICHWS, BHIOMpaTh Hamboiee
MOJXOSIIUN ¢ y4ETOM CAMOCTOSITEIBHO BBIJCICHHBIX KPUTEPHEB).

BasoBble ucciiegoBaTebCcKe AeiiCTBUA:

HCIIOJIb30BaTh BOIPOCH KaK HCCICAOBATEIbCKHI HHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATH BOIPOCH], (DUKCHUPYIOIIHC
MPOTHBOpEYHE, MPOOIeMy, yCTaHABIUBATH MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh CBOIO ITO3HUIIHIO,
MHEHHE;

MMpOBOAUTE CaMOCTOATCIIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMEHT, HCCICAOBAHUEC IO YCTAHOBJICHUIO 0CoOCHHOCTCH
MaATEMaTUYCCKOI O O6’beKTa, SIBJICHUS, IIPOLCCCa, BBISIBJICHUIO 3aBUCHMOCTEH MCKAY O6LeKTaMI/I, SIBJICHUSIMH, IIPOLICCCaMU;

CaMOoCTOSTENILHO (POPMYIIMPOBATh OOOOIEHHSI M BBIBOJBI 110 PE3yJbTaTaM IPOBEAEHHOTO HAOJIOACHUS, HCCIIEI0BaHUS,
OIIGHUBATh JOCTOBEPHOCTh MOJYYECHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TpoIlecca, a TAaKXKe BBIABUTATH MPEANOJIOKEHHUS O €ro pPa3BUTUM B HOBBIX
YCIIOBHSAX.

Pab6ora c undgopmanmeii:
BBISBIIATH Ne(OUIMTH HHPOPMAILINH, TAHHBIX, HEOOXOAUMBIX JIUISI OTBETA Ha BOIIPOC U LIS PEIICHUS 3a/1a4H;

BBIOMpaTh MHGOPMAIMIO M3 HCTOYHHKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH
nH(opMannio pa3IMIHBIX BUIOB U (DOPM ITpEACTaBICHUS;

CTPYKTYPHPOBaTh HH(OPMALIHIO, TIPEJICTABIISATH €€ B Pa3IMYHbIX (hopMax, HILTIOCTPUPOBATH IpadUIecKy;

OLIEHMBATh HAJIEKHOCTh HH(OOPMALIUH IO CAMOCTOSITEIBHO CHOPMYIHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE yueOHbIE TeilcTBUS
Oo0menue:

BOCIIPUHUMATh U (DOPMYJINPOBATH CYXK/ICHHS B COOTBETCTBHH C YCIOBHSMH M LEJISIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO
BBIPAKATh CBOIO TOUKY 3PE€HHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh IOACHEHHUS 110 X0y PELICHMs 3a/laul, KOMMEHTUPOBATh
[I0JIyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXJICHHS 3a/IaBaTh BOIPOCHI MO CYIIECTBY O0OCYXKIaeMOH TeMbI, MPoOJIEMbI, pelraeMoil 3ajaul, BbICKa3bIBaTh
WIEY, HALEJICHHbIE Ha IIOMCK pELIEHUs, CONOCTABISITh CBOU CYKICHUS C CYXKACHUSIMM JPYTHX YYaCTHUKOB JMAaJIora,
00HapyKUBATh Pa3INYKe M CXOJCTBO MO3UINH, B KOPPEKTHON (popme (HOpMYITHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHNUS;

TIPE/ICTABISITE PE3YJIbTATHl PEHICHHS 331a4H, SKCIIEPUMEHTA, NCCIIEJOBAHMS, IIPOEKTA, CAMOCTOSATEIILHO BHIONPATh popmar
BBICTYIUICHHS C YIETOM 3a7a4 MPE3EHTALMHN 1 0COOCHHOCTEH ayAUTOPHUH.



PeryasiTuBHBIe yHHBepcaabHbIe yueOHbIe IelicTBHS
Camoopranu3anus:

COCTABISITh IUIAH, AJITOPUTM PEIICHUS 3a7add, BHIOMpAaTh CIOCOO0 pEHICHHs C y4ETOM HMMEIONIUXCS pPEcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ yIETOM HOBOM HH(OpPMAINH.

CaMOKOHTPOJ]b, IMOIUOHAJIbHBIH HHTEJIEKT:

BJIa/ICTh HABBIKAMHU TIO3HABATEIIBHON PE(GICKCHH KaK OCO3HAHHS COBEPIIACMBIX TCHCTBHI M MBICIUTEIBHBIX MPOLECCOB,
UX pe3ylbTaToB, BIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca M Pe3yiibTaTa PEIeHUsl MaTeMaTHYeCKO! 3a1a4H;

npeaABUACTL TPYAHOCTH, KOTOPLIC MOT'YT BO3HUKHYTH IPU PCIICHUU 3aJadu, BHOCUTH KOPPEKTUBBI B JACATCIBHOCTL Ha
OCHOBEC HOBBIX OGCTOHTCJ’ILCTB, JJAHHBIX, HalJICHHBIX OIHI/I6OK, BBIABJICHHBIX prL[HOCTeﬁ;

OILICHMBATh COOTBETCTBUE pE3yJbTaTa LEIW M YCIOBHSM, OOBSCHSATH HPUYUHBI JIOCTHIXKCHUS WIM HEJOCTHIKCHUS
PE3YJIbTAaTOB AESATEILHOCTH, HAXOAUTH OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eSITEIbHOCTD:

NNOHMMAaTh MW HCIOJIB30BATH IIPECUMYLICCTBA KOMaHI[HOﬁ n PIH,Z[PIBPII[yaJ'IBHOﬁ pa6OTLI npu peHICHUH y‘le6HBIX 3aaa4,
MIPpUHUMATL IICJIb COBMECTHOM ACATCIIBHOCTH, IJIAHUPOBATh OPraHU3alUIO COBMECTHOM pa6OTBI, pacnpeacisiTb BUbI pa60T,
JA0TrOBapUBATLHCA, O6CY)K,Z[aTL nponecc u pe3yiabTar pa6OTLI, O606H.[aTL MHCHHSA HCCKOJBbKHX Hmﬂeﬁ;

y4acTBOBATh B IPYIMOBBIX (popMax padoThl (00CykneHHs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBD» W WHBIE), BHITIOIHATH
CBOIO 4acTh pabOTHl M KOOPAMHHPOBATH CBOU ACUCTBUS C JAPYTMMH WICHAMH KOMAaHJbI, OIICHHUBATh KAu€CTBO CBOETO BKJIAJa B
00U MPOIYKT 1O KPUTEPUAM, CHOPMYITNPOBAHHBIM YyUYaCTHUKAMHU B3aUMOICHCTBHSI.



INPEAMETHBIE PE3YJIbTATBI

K xoHnny 10 kaacca o0y4Jaromuiics HayquTcs:

CBOOO/IHO OIIEPUPOBATH OCHOBHBIMH MOHSITHUSMH CTEPEOMETPUH TIPH PELICHUH 33/1a4 U ITPOBEJICHUH MaTEMaTHUECKUX PacCyKICHNH;

IIPUMEHSTHh aKCUOMBI CTEPEOMETPHUHU U CJICCTBUSA U3 HUX [IPU PELICHUH F€OMETPUUECKUX 3a1ay;

Kjaccu(GUIMPOBaTh B3aUMHOE PACIIOI0KEHHE TPSIMBIX B IPOCTPAHCTBE, INIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO OTIEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMH C YIJIAMH B IIPOCTPAHCTBE: MEX/y IPSIMBIMH B TPOCTPAHCTBE, MEXK/Y NPSIMOI U MJIOCKOCTBIO;

CBOOOIHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOT PAHHUKAMH;

CBOOOIHO PAcIo3HaBAaTh OCHOBHBIC BH/IBI MHOTOTPAHHHUKOB (IIPU3Ma, MHPaMH/Ia, IPSMOYTOIBHBIH MTapalIenenumnes, Kyo);

KIaccH(UIIMPOBaTh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUTsl KJIacCH(UKAINN;

CBOOOIHO OTIEPUPOBATH MOHSATHAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJTHATH NAPAJIIIETBHOE, ICHTPATBHOE M OPTOTOHAIBHOE MTPOCKTUPOBAHKE (PUTYpP Ha IIOCKOCTH, BEIMOIHATH H300pakeHust (PUTyp Ha IUIOCKOCTH;

CTPOUTH CEYCHUS] MHOTOTPAHHUKOB Pa3IMuHBIMU METOJIAMH, BBINOJIHSTH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIISATH IUIONIAIU TOBEPXHOCTE MHOTOTPaHHUKOB (TIpU3Ma, MUpaMKa), TeOMETPHUUECKHUX Tell ¢ IPUMEHEHUEM (hOpMY.I;

CcBOOOJIHO OTIEPUPOBATH MOHIATUAMHU: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U INIOCKOCTh CUMMETPHUH, IIEHTP, OCh U INIOCKOCTh CUMMETPUN (QHUTYPHI;

cBOOOJIHO OTIEPUPOBATH MOHITHUAMH, COOTBETCTBYIOIUMH BEKTOpaM U KOOPIUHATAM B TPOCTPAHCTBE;

BBIIOJIHATD ICUCTBUS HaJl BEKTOPaMHU;

pemaTh 3aJaud Ha JOKa3aTelIbCTBO MATEMAaTHUECKUX OTHOUIEHHH M HAX0XKJIEHHE T€OMETPUYECKHX BEIMYUH, NPUMEHSAs HM3BECTHBIE METOJbl NPU PEIIEHHHM MaTeMaTHYEeCKHX 3aJay
MOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CJIOKHOCTH;

MIPUMEHSATH MPOCTENIINE IPOTPAMMHBIE CPENICTBA U AIIEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

N3BJIEKATh, TPEOOPA30BBIBATE M MHTEPIIPETHPOBATE MH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX (DUTYpax, MPEACTaBICHHYIO HA YepTekKaX U PUCYHKaX;

HIPUMEHATh II0Jy4YEHHbIE 3HAHMS Ha IIPAKTUKE: CPAaBHUBATh M AHAIU3UPOBATH peEajbHbIE CUTYallMH, NPUMEHATH M3YYEHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS MaTEeMaTUYECKU
c(hopMyIHPOBaHHON MPOOIEMBI, MOJCTUPOBATh PEATbHBIE CHUTYyalluH HA SI3bIKE T'€OMETPHH, MCCIECT0BATH MOCTPOCHHBIE MOJETH C HCIOJB30BAHHEM TI'€OMETPHUECKUX TOHSATHH M TEOpeM,
ammapara anreOpbl, penaTh MPaKTHIeCKre 3a1a49H, CBA3aHHBIE C HAXOKICHNEM TeOMETPUIECKIX BETHIHNH;

HUMETb MPECTABICHNA 00 OCHOBHBIX dTAllax Pa3BUTHA T€OMETPHH KaK COCTaBHON YacTH (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHIH.

K konmy 11 kiaacca oOydaronuiics: HayquTCst:

cBOOOTHO OTIEPHPOBATH MOHITHAMH, CBA3aHHBIMHU C IIIHHAPUICCKON, KOHMIECKOH U ChepUIecKOil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI TOTYICHHS;
OTIEPHPOBATH TTOHATHAMH, CBA3aHHBIMU C TEIaMH BPAIICHUS: IIIHHAPOM, KOHYCOM, chepoil n mapom;
pacro3HaBath Telia BpalieHus (HWINHAP, KOHYC, cepa U map) u 00BSICHATh CIIOCOOBI IOJIyYCHUS TEJ BPAILICHHS,



KIaccH(UIMPOBATh B3aUMHOE PACTIONOKEHHE CPEPBI U TIIOCKOCTH;

BBIYHCIIATH BEJTMIMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BPAIICHNS, 00BEMBI U TUIOIIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJl BPAIL[CHNUS, TEOMETPUUIECCKUX TeJ C MPUMEHEHHEM (OPMYIT;
CBOOOIHO OTIEPUPOBATH MTOHATHAMH, CBSI3aHHBIMU ¢ KOMOMHAIMAMHY TEJ BPAILICHNS! © MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BIIMCAHHBIN B c(epy M ONMCaHHBIN 0KOJIO cepsl, cdepa, BMcaHHAs B
MHOTOTPaHHUK WJIH TEJIO BPAILCHNUS;

BBIYHCIIATH COOTHOLICHUSI MEXKY TUIOIIA/IIMH IOBEPXHOCTEH 1 00bEMAMU 1TOJIOOHBIX TEIT;

n300paxxkaTh U3ydaeMble (PUTYPHI, BBINOIHATH (BBIHOCHBIC) IMIJIOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHMSI TEJI BPAILCHHS;

N3BJIEKaTh, HHTEPIPETUPOBATH U IPEOOPa30BBIBATH HHYOPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPECTAaBICHHYIO Ha YepPTeXKaxX U PUCYHKaX;

CBOOO/IHO OTIEpPUPOBATH MOHSITHEM BEKTOD B IIPOCTPAHCTBE;

BBITIOTHATH OTIEPAIMN HaJl BEKTOPAMH;

3a71aBaTh [UIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOP/IMHAT;

pemiath reOMETPUYECKHE 3a/aui Ha BBIYHCICHHE YIJIOB MEXIY NPSIMBIMH M IIJIOCKOCTSIMH, BBIYHCICHHE PACCTOSHMH OT TOYKM JO IIOCKOCTH, B IIEJIOM, Ha NPHMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia TIPH PELICHUM;

CBOOOIHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B IIPOCTPAHCTBE, 3HATH CBONCTBA JIBIKCHUH;

BBINIOJHATh HM300paKEHUsI MHOTOTPAHHMKOB M TEJ BPAIICHWS NPH MapaUIEIbHOM MEpPEHOCEe, LEHTPATbHOW CHMMETPHH, 3€pKaIbHOW CHMMETPHH, NPH HOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHusl MoI00us;

CTPOHUTH CEYEHHUS MHOTOTPAHHHUKOB M TeJ BPAIICHUSA: CEUCHHs IMUIMHApa (MapauleIbHO M TMEPHEHIUKYJSIPHO OCH), CeueHMsA KOHyca (IMapajiellbHble OCHOBAHMIO U MPOXOMAIINE depes
BEPIINHY), CCUCHUS 1I1apa;

HCTIOIB30BaTh METO/IbI IOCTPOCHHUS CEUCHUN: METO/ CJIEZIOB, METOJT BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIeH IIOCKOCTH;

JIOKa3bIBaTh FEOMETPUUECKHE YTBEPIKIACHHS;

MIPUMEHSATH T€OMETPHUECKHE (PAKTHI AJISI PELICHHs CTEPEOMETPHUUECKHX 3a71ad, MPEANOIaralonX HECKOJIBKO IAaroB PELICHNs, €CIH YCIOBHS IPIMEHEHUS 3aJaHbl B SIBHOW M HESIBHOH (hopme;
pemarth 3a/1auy Ha JJOKA3aTeIbCTBO MAaTEMAaTHIECKUX OTHOIICHUH M HaX0XKJICHHUE T€OMETPHUUCCKHUX BEJINYNH;

MIPUMEHSTH IPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHNH CTEPEOMETPUYECKHX 3a/1a4;

MIPUMEHSATH TIOJydeHHbIC 3HaHUS Ha TPAaKTHUKE: CPAaBHMBATh, AHAIM3MPOBATH M OICHUBATH pPEaJbHbIC CHTYaIlMH, NPUMEHSITh M3yYEHHBIC MOHATHS, TEOPEMbI, CBOMCTBA B MpOIecce MOMCKA
peLIeHUsI MaTeMaTHIeCKH c(hOPMYITMPOBAHHOM TPOOIEMBI, MO/ICIIMPOBATH PEATbHBIC CUTYAIIMN Ha SI3bIKE TEOMETPHH, HCCIICI0BATH TIOCTPOCHHBIE MOJIEIH C HCIIOJIb30BaHNEM IT'€OMETPHUECKUX
MOHITHH U TCOPEM, alrapara anre6p1)1, peuiaTtbh NPAKTUYCCKUE 3aJa4u, CBA3AHHBIC C HAXOXKICHUEM I'COMETPUUCCKUX BEJIMYNH,

HUMETb MPECTABICHNS 00 OCHOBHBIX JTalax Pa3BUTHSA T€OMETPHU KaKk COCTAaBHON 4acTH (yHJAMEHTa Pa3BUTHS TEXHOJIOTHIL.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaunmeHnoBanue pa3nenoB u Tem KomnuectBo wacos DnekTpoHHbIEe (IU(PPOBLIE)
/I HpOrpaMMBbI Bcero  KontpomnbHbie [IpakTnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1 Bgenenue B crepeomeTpuio 23 1
2 BzaumHoe pacrnionoxeHre npsiMbIX B 6 1
MPOCTPAHCTBE
3 [TapannensHOCT NPSAMBIX U IUNIOCKOCTEN B 8
MIPOCTPaHCTBE
4 IlepneHauKyIApHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
5 VIi1bl ¥ paccTosIHUS 16 1

6 MHororpasHuKu 7 1



No HanmMeHnoBanwue paznenoB U TeM KonunyecTBo 1acos DnekTpoHHbIC (IU(PPOBLIE)

/I IIpOrpamMMBl Bcero  KontposibHbie [IpakTuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
7 Bexkropsl B npocTpaHCTBE 12
8 [ToBTOpenue, obo0mIeHNE U ccTeMaTH3aus 5 2
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOTPAMME
11 KJIACC
Ne  HaummeHnoBaHue pa3zenoB U TeEM KomnuecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
/I HIPOrPaMMBI Bcecero  KontponbHble [IpakTyeckue 00pa30BaTEILHEIC PECYPCh
paboThl paboThI
1 [ToBTOpeHue, 06001IEHNE U 15 1
CUCTEMAaTHU3alMsl 3HAHUH
2 AHanuTHueckas reoMeTpus 5 1
3 O06bEéM MHOTOTpaHHHKA 10 1
4 Tena BpameHus 7 1
5 101118111 MOBEPXHOCTU M 00BEMBI 9 1
KPYTJIBIX TEJI
6 JBrxeHus 5 1
7 [ToBTOpeHue, obo0mIeHNE U 17
CHCTeMAaTH3aIMs 3HAHUII
OBILEE KOJIMUECTBO YACOB 10 68 7 0
I[MPOTPAMME
INOYPOYHOE INJTAHUPOBAHMUE
10 KUIACC
No Tema ypoka KonnuectBo yacos Hara DIJIEKTPOHHBIE
/1 Bcero Konrtpomeusie Ilpaktnueckne H3YICHHA 1HppoBLIe
paBoTHI paboTHI 0o0pa3oBaTelIbHbIE
pecypchl
1 OcHOBHBIE TpaBIJIa H300paKEHUS Ha PUCYHKE 1
TUTOCKOCTH, TApaJICIBHBIX MIPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
2  TlonsaTus cTepeoMeTpuu: TOYKA, IPsIMasi, IIOCKOCTb, 1

npoctpancTBo. OCHOBHBIC NPaBHIIa H300paKCHUS Ha
PHCYHKE IIIOCKOCTH, MAapaJUICIBHBIX MPSMBIX (OTPE3KOB),
CepeaNHBI OTpE3Ka



/o

10

11

12

13

14
15

16

Tema ypoka

[ToHsATHSA: IEpeceKaroIIecs! INIOCKOCTH,
HepECEKAIOIINECS MPSIMast U TNIOCKOCTb;
HOJYIPOCTPAHCTBO

[NonsTHA: Iepecekaromuecs II0CKOCTH,
nepeceKaromecs IpsiMast ¥ INIOCKOCTE;
HOJIyIIPOCTPAHCTBO

MHoOrorpaHHUKH, H300paKEHUE MPOCTEHUIINX
MPOCTPAaHCTBEHHBIX (DUTYp, HECYLIECTBYIOIINX OOBEKTOB

MHoOrorpaHHUKH, H300paKeHUE MPOCTEHUIINX
MPOCTPAHCTBEHHBIX (DUTYp, HECYLIECTBYIOIINX OOBEKTOB

AXCcHOMBI CTCPCOMCTPHUU U NICPBLIC CICACTBUA U3 HUX
AXCHOMBI CTCPCOMCTPHUU U NICPBLIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHUU U NICPBLIC CICACTBUA U3 HUX.
CrocoOsI 3aJaHus NIPSAMBIX U INIOCKOCTEH B
IPpOCTPAHCTBE. O003HaUeHHS IPpsAMBIX U IUIOCKOCTEH

W3o0pakeHne cedeHni NMpaMusbl, Kyoa 1 IpU3MBl,
KOTOpBIE ITPOXOJAT uepe3 ux péopa. Mzobpaxenne
nepeceveHns OJTydeHHBIX TUI0CKOocTel. PackpammBanne
MIOCTPOCHHBIX CEUCHHH Pa3HbIMU IBETAMHU

N306pakeHne cedeHuil MupaMuabl, Kyoa i IPU3MBI,
KOTOpBIE MPOXOJAT uepe3 ux pedpa. M3obpakenue
nepeceveHns OJTydeHHBIX TUI0CKOoCcTeH. PackpammBanne
MIOCTPOCHHBIX CEUCHHH Pa3HBIMU IIBETAMHU

N306pakeHne cedeHuil MupaMuabl, Kyda i IPU3MEI,
KOTOpBIE MPOXOJAT uepe3 ux péopa. MzobpaxkeHue
repecevdeHus MoJIy4eHHBIX MII0CKOCTel. PackpammBanue
MOCTPOEHHBIX CEYEHUH Pa3HBIMU 1IBETAMU
N306pakeHne cedeHui MupaMuabl, Kyoa i IPU3MEI,
KOTOpBIE MPOXOAT uepe3 ux péopa. MzobpaxeHue
repecevdeHus MoJIy4eHHBIX MII0CKOCTel. PackpammBanue
MOCTPOCHHBIX CEYCHNH Pa3HBIMU IIBETAMHU

Meron cnenoB A HOCTPOEHUS CeUeHUI
Merton crnenoB ajs noctpoeHus ceueHuil. CBoiicTBa
repecedeHn i MpsIMBIX U TIIOCKOCTEH

Merton crneno ajs noctpoeHus ceueHuil. CBoiicTBa
NepeceyeHul MPSIMBIX U MIIOCKOCTEN

KomnuectBo yacos

Bcero Kontpombpubie Ilpaktnueckne H3YICHHA

paboThI

paboThI

Jara

DIIEKTPOHHBIE
uupoBsIe
o0Opa3oBaTebHbIC

pecypcsl



No Tema ypoka KonnuectBo yacos Hara DIIEKTPOHHBIE

/1 Bcero Konrposbubie Ilpaktuueckne H3YICHUA uuQpossie
paboTsI paGoTHI o0pazoBaresbHbIC
pecypesl
17 Toctpoenue cedeHunit B mupaMuae, Kyoe 1mo TpéM ToIKam 1

Ha p&opax. Co3anne BRIHOCHBIX YepTEKEH U 3aIUCh
I1aroB MOCTPOCHHMS

18 IloctpoeHue cedeHuit B mupaMuae, Kyoe 1mo TpéM ToIKam 1
Ha p&opax. Coznanne BRIHOCHBIX YepTEKEH U 3aIUCh
I1aroB MOCTPOCHHS

19 IlocTpoenue cedeHuil B mupaMue, Kyoe mo TpéM TouKam 1
Ha p&Opax. Co3znaHne BEIHOCHBIX YepTEKEH U 3aITUCh
11aroB MOCTPOEHUS

20 TIlocrpoenue ceuenuii B mupamue, Kyoe 1o TpéM TouKam 1
Ha pébpax. Co3aHKe BEIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB NOCTPOCHUS

21 IloBropeHue muianuMerpuu: Teopema o 1
MPOTNOPLUHOHAIBHBIX O0Tpe3kax. [logobue TpeyronbHUKOB

22 IloBropenue manuMerpun: Teopema MeHnenasi. Pacuerst 1
B CEUEHHSIX HA BEIHOCHBIX YepTexax. Mcropus pasBurus
IUITAaHAMETPHUU U CTEPEOMETPHH

23 KonrtponbHas pabota "AKCHOMBI CTEPEOMETPHUH. 1 1
Ceuenus"
24 BzanMHOe pacroyioxKeHue MPsIMbIX B IPOCTPAHCTRBE. 1

CkpemuBaromuecs npsmeie. [Ipusnaku
CKpeluBaromuxcs npsameix. [lapannensHsie npsmble B
MPOCTPAHCTBE

25 TeopeMa 0 CyIIeCTBOBAHUU U €AMHCTBEHHOCTU IPSAMON 1
napanienbHON JaHHOU NPSMOH, MPOXoAsIIel yepes3
TOUYKY IIPOCTPAHCTBA U HE JIEKALIEH Ha JaHHOW IIPSIMOM.
JlemMa o mepecedeHNH HapajienbHBIX TPSIMBIX

IUIOCKOCTBIO
26 IlapamnensHOoCTb Tpex npsiMbix. Teopema o Tpéx 1
napaiielbHbIX IPSIMbIX. TeopemMa 0 CKpeIUBaOIUXCs
HPSMBIX
27 IapamnensHoe npoektupoBanue. OCHOBHBIE CBOICTBA 1

HapaJuleJIbHOTO MPOeKTUpoBaHus. M300paskeHne pasHbIx
¢uryp B napamienbHOH IpOEeKLIH

28 lenrpanpHasa npoekuus. YToJ ¢ COHANPaBICHHBIMU 1
CTOpPOHAMH. YTOJI MEXy MPSIMBIMHA



No Tema ypoka KonnuectBo yacos Hara DIIEKTPOHHBIE

/1 Bcero Konrposbubie Ilpaktuueckne H3YICHUA uuQpossie
paboTHI paGoTHI o0pazoBaTesbHbIE
pecypchl

29 3amaud Ha TOKA3aTEILCTBO U UCCIICIOBAHKE, CBI3AHHBIC C 1
PAacIIONIOKEHHEM TIPSMBIX B TPOCTPAHCTBE

30 IloHATusA: napamwieabHOCTb MPSIMOW U INIOCKOCTH B 1
npocrpancTe. [lpu3Hak napamuieabHOCTH IPAMON U
rrockocT. CBoiicTBa mapaIeTbHOCTH MPSAMOH 1
TUIOCKOCTH

31 T'eomerpuueckue 3a7a4u Ha BBIUUCICHUE U 1
JIOKa3aTeNbCTBO, CBA3aHHBIC C MapaUICIEHOCTHIO IPSIMBIX
1 TIOCKOCTEH B IPOCTPAHCTBE

32 [Iloctpoenue ceuenusi, NPOXOAIIETO YEPE3 JaHHYIO 1
IIPSIMYIO Ha 4EPTEKE U IapajuIeIbHOro JPYroi IpsMOoN.
Pacuér oTHOLIEHUI

33 TIlapamenbHast MPOEKIUs, IPUMEHEHHE VIS TIOCTPOCHUS 1
cedeHuii kyoa u napamienenunena. CBoicTBa
napajulesieuIe1a 1 IpU3Mbl

34 TIlapamnensHble IOCKOCTH. [IpH3HAKM MapanIeaIbHOCTH 1
JBYX TUIOCKOCTEH

35 Teopema o napamienbHOCTH U €AMHCTBEHHOCTH 1
TUIOCKOCTH, MPOXOIAIICH Yyepe3 TOUKY, He
MPHUHAIJICKAITYIO TAaHHOH IJIOCKOCTH M CIEICTBHS U3 Heé

36 CaoiicTBa mapamienbHbIX MJIOCKOCTEH: O MapaieTbHOCTH 1
MPSAMBIX MIEPECEYEHHUS TIPU NTEPECEUEHNN IBYX
napajuieJIbHbIX IJIOCKOCTEN TpeThel

37 CgoiicTBa mapamienbHBIX IUIOCKOCTEH: 00 OTpe3Kax 1
HapaelbHbIX IPSIMBIX, 3aKITIOUEHHBIX MEXKIY
MapayieNbHBIMU IITIOCKOCTSAMH; O TIEPECEUSHNH PSIMOH C
JIBYMS apaljieTbHBIMHU ITIOCKOCTAMHU

38 IloBropenue: Teopema [Tudaropa Ha miockocTn 1

39 [IloBTopeHHe: TPUTOHOMETPUS MPAMOYTOJIBHOIO 1
TPEyroJIbHUKa

40 CgoiicTBa Ky0a U IPSIMOYTOJLHOTO TIapajlieenuie1a 1

4] Brruncienue IMH OTPE3KOB B KyOe U MPsIMOYTOJIBHOM 1
napanienenunese

42 llepneHaukyJIsIpHOCTH MPsAMOM U TuiockocTu. [Ipu3Hak 1

MEePICHANKYISIPHOCTH IPSAMON M TNIOCKOCTH



/o

43

44

45
46
47
48

49
50
51
52

53
54

55
56
57
58
59
60

61

Tema ypoka

IlepnenaukyasipHOCTH NPsAMOIl U M1ocKocTH. [Ipu3Hak
HEPIEHANKYISIPHOCTH MPSIMOH M TNTOCKOCTH

Teopema 0 CyLIECTBOBAHUM U €AUHCTBEHHOCTH MPSAMOI,
MPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
HEPIEHANKYISIPHOH K INIOCKOCTH

IInockocTy U NEPIEHAUKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

IInockocTy U NEPIEHAUKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

[epnenaukynsap u HakioHHasA. [locTpoenue
HEPIEHANKYJIISIpa U3 TOYKU Ha TPSIMYIO

Ilepnennukynsp u HaknoHHas. IloctpoeHue
NEPIECHIUKYJISPA U3 TOYKU Ha IPAMYIO

Teopema o Tpéx nepneHIUKyIApax (mpsmMas 1 oOpaTHast)
Teopema o Tpéx nepneHIUKyIsApax (IpsMas u oOpaTHast)
Yron MexIy CKpeIMBaIONIMHUCS TPSIMBIMU

ITouck neprneHANKYIIPHBIX TPIMBIX C TOMOIIBIO
MEePHEHINKYISPHBIX TIOCKOCTEN

OpToroHanbHOE MPOSKTHPOBAHHUE

IMoctpoenue cedeHmii Kyda, IPU3MBIL, TPABIIEHON
MUPaMU/IBI C TOMOIIBIO OPTOTOHAIBHOM MTPOESKINHT

IToctpoenue ceuenuii kyda, MpU3MBI, IPaBIIEHON
mapaMuabl ¢ TIOMOMIBIO OpTOFOHaHBHOﬁ IIPOCKIIN U

CuMmMeTpHs B IPOCTPAHCTBE OTHOCHUTEIHHO TNIOCKOCTH.
[TmockocTr cuMMeTpuii B MHOTOTpaHHUKAX

[Ipu3Hak nepneHaUKyYISPHOCTH NPSIMOH U IIFIOCKOCTH Kak
CJIEZICTBHE CUMMETPUU

IIpaBunbHbIE MHOrOrpaHHUKU. Pacu€T paccTosiHuil OT
TOUYKH [0 IJIOCKOCTH

IIpaBunbHbIE MHOrOrpaHHUKU. Pacu€T paccTosiHuil oT
TOYKH JI0 IIJIOCKOCTH

Crnoco0bl OIyCTUTD HEPIEHANKYISPBI: CHMMETPHSI, CIIBUT
TOUKU 10 MapauieabHOI mIpsiMoit

CrBur no HemapaeIbHON PSIMON, H3MEHEHHE

Bcero Kontpombpubie Ilpaktnueckne H3YICHHA

e

= e

KomnuectBo yacos

paboThI

paboThI

Jara

DIIEKTPOHHBIE
uupoBsIe
o0Opa3oBaTebHbIC

pecypcsl



No Tema ypoka KonnuectBo yacos Hara DIIEKTPOHHBIE

/I Bcero Kontpombpubie Ilpaktnueckne H3YICHHA uuQpossie
padoThI paGoTHI o0pazoBaTenbHbIe
pecypcsl
paccTosHui
62 KonrponsHas pabota "B3anmMHoe pacrnoyioxkeHue npsmMbIX 1 1
1 IJIOCKOCTEH B MpocTpaHcTBe"
63 IloBrOopeHue: yroy Mexay NpsMBIMU Ha IIIOCKOCTH, 1
TPUTOHOMETPHS B IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64 IloBropeHue: yroia MeXay CKpPELIIMBAIOIIUMHUCS MPSIMBIMHU 1
B IIPOCTPAHCTBE

65 T'eomerpuyeckue METOBI BEIYUCICHUS YA MEXKIY 1
HPSIMBIMHA B MHOTOTPaHHHKAX

66 JByrpanusiii yron. CBOHCTBO JTUHEHHBIX YTIIOB 1
JIBYTpaHHOTO yria

67 Ilepnenauxynsphble ockocTd. CBONCTBA B3aUMHO 1
HEePHEHIUKYIAPHBIX TIOCKOCTEN

68 IlpusHak nepneHAUKYISIPHOCTH INIOCKOCTEN; TeEOpEMa O 1
IPSIMOH TIepecedeH st ABYX IIIOCKOCTEeH
HEPIEHANKYIISPHBIX TPETHEH TIOCKOCTH

69 IIpsMoyronbHBINH napanienenunes; Kyo; n3MepeHus, 1
CBOWCTBA NMPAMOYTOJIBHOTO NapajuleNenuIena

70 Teopema o 1uaroHanu MNpsIMOYroJbHOTO 1
napanjenenuneaa u cIeCTBUE U3 Heé

71 Crepeomerpuyeckue U MPUKIATHBIC 3a1a91, CBI3aHHBIC 1
CO B3aWMHBIM PACTIONIOKEHUEM MIPSIMBIX M TUIOCKOCTH

72 TlloBTOpeHue: CKpeluBaronIecs MpsiMble, MapajielibHbIe 1
IJIOCKOCTH B CTAHAAPTHBIX MHOTOIPAHHUKAX

73 Ilapa napamienpHbIX IJIOCKOCTEN HA CKPEUIUBAIOIINXCS 1
MPSAMBIX, PACCTOSTHUE MEXKIY CKPELIUBAOIIUMUCS
MPAMBIMHU B IPOCTBIX CUTYalIUAX

74 PaccTosiHME OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE OT 1
MPSIMOM 70 TIIOCKOCTH

75 BeluncieHne pacCTOSSHUN MEXIY CKPELIMBAIOIIMMHUCS 1
MPSIMBIMU C IIOMOILBIO MEPIEHAUKYIISIPHOM MIIOCKOCTH

76 TpéxrpaHHbIil yro, HEpaBEeHCTBA AJI TPEXTPAHHBIX 1

yrioB. Teopema I[Tudaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JJISl TPEXTPAHHOTO yTiIa



/o

7

78
79

80
81

82

83
84

85
86
87
88
89
90
91

92
93
94
95
96
97
98
99
100

Tema ypoka

OneMeHTHI cpepruaecKoi TeOMETPHHU: Te0Ie3NICCKIEe
JMHAN Ha 3eMJIe

KonTtponsHas pabora "Yrisl u paccTosHUS"

Cucremaru3anus 3HaHUH "MHOTOTpaHHUK U €ro
3jIeMEHTHI"

IMupamuna. Buas! nupamuy. IIpaBunbHas nupamuaa

ITpusma. IIpssmMas u HaknoHHas npusMsl. IIpaBunbpHas
npusma

IIpsimoil napannenenunen, NpsiMOYTrObHbBIN
napansenenumnes, kyo

Brinykisle MHOrorpanHuku. Teopema Dilnepa

Brinyxibsie MHOrorpanHuky. Teopema Dinepa.
[IpaBuibHBIC U TOTYIPaBUIbHBIE MHOTOIPaHHUKH

KontponsHas padora "MHororpaHHuku"

[TonaTne BexTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE
CymMMa BEKTOPOB

PazHocTh BekTOpOB

IIpaBuno napauienenunena

YMHOKEHHE BEKTOPA HA YHUCIIO

PasnoxxeHue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE
JKAIINX B OJHOM MIOCKOCTH

CkanspHoe Mpou3BeieHHe

Brrurciienue yria Mexry BEKTOpaMH B IPOCTPAHCTBE
IIpocreiimue 3a1a4u ¢ BEKTOpaMu

IIpocreiimue 3an1a4u ¢ BEKTOpaMu

IIpocreiimue 3ana4u ¢ BEKTOpaMu

IIpocreiimue 3an1a4u ¢ BEKTOpaMu

O060011IeHNe U CHCTeMAaTH3aIINs 3HAHUH

O060011IeHrE U CHCTEMATH3ALMSA 3HAHNIA

HroroBas KoHTpoJIbHAs paboTa

Bcero Kontpombpubie Ilpaktnueckne H3YICHHA

= e

s

e e e

KomnuectBo yacos

paboThI

paboThI

Jara

DIIEKTPOHHBIE
uupoBsIe
o0Opa3oBaTebHbIC

pecypcsl



No Tema ypoka
/i

101 Utoromas xkoHTponsHas pabora

102 OOG6oObmieHNe U CUCTEMATH3AIIHS 3HAHWH

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
11 KJIACC

Ne Tema ypoka
/11

1 IloBropenue Temsl "KoopauHaThl BEKTOpa Ha MIOCKOCTH
U B IIpocTpaHcTBe"

2  lloBropenue Temsl "CkanasipHOE IPOU3BEACHUE
BEKTOPOB"

3  IloBropenue TeMsl "BrIuucieHue yriia MexXay
BEKTOpaMHM B pOCTpaHCTBe"

4  TloBTopeHwue TeMbl "YpaBHEHUE PSIMOH, MPOXOASIIEH
4yepe3 JIBe TOuKu"

5 YPaBHeHI/Ie IIJIOCKOCTH, HOpMaJlb, YPAaBHCHUC IIJIOCKOCTHU
B OTpE3Kax

6  YpaBHEHUE INIOCKOCTU, HOPMaJlb, YPABHEHUE INIOCKOCTH
B OTpe3Kax

7  BexropHoe npousBeneHue
8 AHanMTHYECKUE METOBI pacuéTa yria MeXy IpSIMBIMU
B MHOT'OI'paHHUKaxX

O  AHanUTHYECKHE METOJIbI pacyéra yriia Mexuy
TUIOCKOCTSIMHM B MHOTOTPaHHHKaX

10 Popmyia paccTOsIHUS OT TOYKHU 10 IUNIOCKOCTH B
KOOpAMUHATax

11 KouTtpoabHas padora "AHaTuTHYECKAs TEOMETPHS"

12 CedeHuss MHOTOTPAHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKH

13 CeueHust MHOTOTPAaHHUKOB: METOJ CJIEI0B

14 CeuecHus MHOTOIpaHHUKOB: CTAHAAPTHBIC IJIOCKOCTH,
MepeCceUCHUs MPSIMBIX U IUIOCKOCTEH

KoaunuectBo yacoB Jara

Bcero Kontpombpubie Ilpaktnueckne H3YICHHA

paboThI paboThI
1 1
1
102 6 0

KonunuectBo yacoB [ara

Bcero Kontpombhbeie [Ipaktnueckme H3YICHHA
paboThl paboThI

1

DIIEKTPOHHBIE
uupoBsIe
o0Opa3oBaTebHbIC

pecypcsl

DNEeKTPOHHbIE
nurudpoBbie
oOpasoBarebHbIe

PECYpPChI



No Tema ypoka KomnuectBo yacoB Hara DJIEeKTPOHHBIE

/11 Bcero Kontponshbsie Ilpaktrueckue H3YICHHA uuQposbie
paboTsI paGoTHI o0pa3oBaTesbHbIC
pecypchl
15 [IlapannenbHble NpsMBIE U INIOCKOCTH: NapalieNIbHbIE 1
CCUCHHA
16 IlapamiensHBIE PSMBIE W TUIOCKOCTH: YTIIBI MEXKITY 1

CKPEIUBAIOIIUMUCH ITPSAMBIMHA

17 IlepneHnukymnspHbIE NPSAMBIE U INIOCKOCTH: TEOPEMA O 1
TpeX NEePHEHIMKYJIIIpax

18 IlepnenaukynspHbIC MPSIMBIC U TNIOCKOCTH: BBIYACICHHA ]
JUIMH B MHOTOTPaHHHUKaX

19 IloBTopeHHe: MIOMAAN MHOTOYTOIBHAKOB, (POPMYITBI 1
IUTS TUTOIIAIeH, COOOpaskeHUs moI00us

20 [Ilnomanu ceyeHUid MHOTOTPaHHUKOB: IUIOIIAAN 1
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHHUs
noxobus

21 [Ilnomanu ceyeHuid MHOTOTPaHHUKOB: IUIOIIAAN 1
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEeHUS
nooous

22 Konrponpnas padota "[loBTOpeHHE: MHOTOTPaHHUKH, 1 1
CEYEHHS MHOTOI'PaHHUKOB"

23 O6wém tena. O6BEM MPIMOYTOIBHOTO 1
napajuiesienumnesia

24 CrepeomeTprudecKkue 3a1a4u, CBI3aHHBIE C 00BEMOM 1
MPSIMOYTOJIBHOTO Tapajuiesienune ia

25 IlpuknagHsle 3a7a4u, CBSI3aHHbIE C BEIYUCICHUEM 1
00BEMa IPSMOYTOJIFHOTO NapaJIeIICIHITea

26 OO0BEM mpsMoit MpU3MBI 1

27 CrepeomeTprudeckue 3a1a9u, CBI3aHHBIC C 1
BBIYUCIICHHEM 00BEMOB MPSIMOH MPU3MBI

28 TlpuknagHble 3a7a49u, CB3aHHbBIE ¢ 00BEMOM MPAMOIL 1
MIPU3MBI

29 Beruuciienne 00bEMOB TEJI ¢ TOMOIIBIO OMPEACIEHHOTO 1

uHTerpana. O0bEM HaKJIIOHHOHN NTPU3MBI

30 Beruucienne 00BEMOB TEJ ¢ TOMOIIBIO ONPEICIEHHOTO 1
uaTerpana. O0bpEM MUpPaMHUIBI

31 ®opmyna o6béMa mupamMuasl. OTHOLIEHHE 00OHEMOB 1
MUPAMH]T C OOIIUM YTIIOM



No Tema ypoka
/11

32 Crepeomerpudeckue 3aqadl, CBI3aHHBIE C 00BEMaMuU
HAKJIOHHOM NPU3MBbI

33 Crepeomerpudeckue 3a1adu, CBI3aHHBIE C 00BEMaMH
HHPaMUABD

34 Ipuknanssie 3aaa4u mo teme "OOBEMEBI Ten",
CBsI3aHHBIE C 00BEMOM HAKJIOHHOH MPU3MBI

35 Ipuknagasre 3agaun mo teme "OOBEMEI Ten",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

36 Konrpoxpnas padora "O0sEM MHOTOTpaHHHUKA"
37 Uununap. [psmoit kpyrosoit mumuap. Ilnomans
MOBEPXHOCTH ILMJIMHIPA

38 Konuyeckasi mOBEpXHOCTh, 00pa3yIONIHEe KOHHUSCKOU
nosepxHocTu. Konyc

39 CeueHue KoHyca IIOCKOCTBIO, NApaIEIbHON
TUTOCKOCTH OCHOBaHHS

40 Yceuénnsrii konyc. M300paxkeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

41 TInomans 60KOBOM MOBEPXHOCTH U MOTHOM
MOBEPXHOCTH KOHYCa

4?2 CrepeoMeTpHUECKUE 3a]a9d Ha JJOKA3aTEIECTBO U
BBIYHCIICHUE, TOCTPOCHUEM CEUEeHUI IIMIINHpPA, KOHYyCa

43 TlpuknaxHble 33141, CBI3aHHbBIE C HMIIMHIPOM
44 Cdoepa n map
45 VYpasrenue ctepsl. [Tnomans chepsl u e€ gacreit

46 CrepeoMeTpuyecKue 3aJjaul Ha J0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIE CO CEpO U mapom,
MOCTPOECHHUEM UX CEYEHHH MIIOCKOCTHIO

47 TlpuxiagHble 3a7a49u, CBI3aHHBIE CO Chepoil U MapoM

48 TloBTOpeHue: OKpy>XHOCTh Ha IJIOCKOCTH, BEIUMCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIC TTOA00HS

49 3apmaum no Teme "Tena ¥ MOBEPXHOCTH BpaIieHus"
50 KonrponrsHas padora "Tena v MOBEpXHOCTH BpameHus"

51 O6wém mummHapa. Teopema 06 00bEME IPSIMOTO

Bcero Kontponbhble IIpaktudeckue H3YICHUA

= R

[EEN

KomnuectBo yacos

paboThI

paboThI

Jara

DJIEeKTPOHHBIE
1 poBbIC
o0Opa3oBaTeNbHbIC

pecypcsl



No Tema ypoka KomnuectBo yacoB Hara DJIEeKTPOHHBIE

/1 Bcero Kontponbhble IIpaktudeckue H3YICHUA uuQposbie
padoThI paGoTHI o0pazoBaTellbHbIe
pecypceel

IWJIMHAPA

52 Beruucienue 00bEMOB TeJ ¢ TOMOIIBIO OMPEACIEHHOTO 1
uaTerpana. O0pEM KOHYyCa

53 [IInomaau 60KOBOM ¥ MOTHON MOBEPXHOCTH KOHYCA 1

54 Crepeomerpuueckue 3ajauu, CBI3aHHBIE C 1

BBIYHCIIEHHEM 00bEMOB IIMIIMHPA, KOHyCa

55 Tpuknanasre 3aga4n o Teme "OOBEMBI U TUIOIAAH 1
noBepxHocreH Ten"

56 O0wém mapa u mapoBoro cekropa. Teopema 06 00bEMe 1
mapa. [Tnomans cdeprr. CTepeoMeTpruecKre 3a1a4n,
CBSI3aHHBIC C BBIYHMCIICHHEM 00BEMOB IIapa, IapoOBOrO
CErMEHTA U IIAPOBOTI0 CEKTOpa

57 [Ilpuknanssie 3aga4yu mo teme "O0BEMBI TET", 1
CBsI3aHHBIC ¢ 00BEMOM IIapa M MO0 chephl.
COOTHOIICHUSI MEKY IIOIIAIIMH OBEPXHOCTEN U
00BEMaMH IMOJOOHBIX TEI

58 KounrponwsHas padora "Ilnomany mOBEpXHOCTH U 1 1
00BEMBI KPYTIIBIX TN

59 ewmwxkenus npoctpanctsa. OtoOpaxenus. JIBrmkeHus u 1
paBeHcTBO (uryp. OOmIHe CBOWCTBA TBMKCHUI

60 Bwuasl ABMKEeHUH: napasuIeIbHBIA EPEHOC, 1
HEHTpabHast CHMMETPHS, 3epKallbHast CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM

61 [T'eomerpuueckue 3a7a4u Ha MPUMEHEHUE ABUKEHUS 1

62 Oobobmaromniee moBTopeHue 11 MOHATHI 1 METOIOB 1
Kypca reomerpun 10—11 kmaccoB, cucTemMaTu3arus
3HaHuil: "[lapannenbHOCTb MPSIMBIX U IMJIOCKOCTEH B
npocTpaHcTBe"

63 Oobobmaromniee moBTopeHue 11 MOHATHI 1 METOIOB 1
Kypca reomerpun 10—11 kmaccoB, cucTemMaTu3arus
3HaHuil: "BekTops! B mpocTpaHcTBe"

64 Oo6obmaromee moBTOpeHue 11 MOHATHI U METOIOB 1
Kypca reomerpun 10—11 kmaccoB, cucTemMaTH3aIus
3HaHwii: "OO0beM MHOTOTpaHHHKA"

65 Oobobmaromee moBTOpeHue 11 MOHATHIT U METOIOB 1
kypca reomerpun 10—11 kimaccos, cuctemaruzanus



No Tema ypoka
/11

3HaHuil: "Ilnomany MOBEpXHOCTH U 0OBEMBI KPYTIIBIX
Ten"
66 MUrorosas xoHTposBHAs paboTa

67 MUrorosas xoHTposBHAs paboTa
68 IloBropenwme, 0000mIEHNE U CHCTEMATH3AIMS 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 IPOTPAMME

Bcero Kontponbhble IIpaktudeckue H3YICHUA

KomnuectBo yacos

paboThI

paboThI

Jara

DJIEeKTPOHHBIE
1 poBbIC
o0Opa3oBaTeNbHbIC

pecypcsl



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

* Maremaruka. ['eomerpus, 11 xiace/ Mepsimsix A.I'., Homuposckuii JI.A., [Toasiko B.M.; nox penakuueii [Togonsckoro B.E.,
OO0111ecTBO ¢ OrpaHUYEHHOM 0TBeTCTBEeHHOCTBIO M3narenbckuii neHTp « BEHTAHA-I'PA®y»; AxiponepHoe 0011ecTBO

((I/ISZ[aTGHBCTBO «HpOCBeHIeHI/IC»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1.Bbymxo E.B., Mep3msix A.I'., Homuposckuii JI.A., ITonorckuit B.Bb., SIkup M.C. «I"'eomerpus 11 xiacc. ba3oBslii u yriayOneHHbIH
ypoBeHbY». MeToandeckoe nocobdue, M. Benrana-I'pad, 2020r.

2. Jlnpaxtuaeckuit Matepuan «I'eomerpust. 11 knace» byuko E.B., Mep3nsak A.I'., Homuposckuii JI.A., ITononckuii B.b., Sxup
M.C., M. ,Benrana — I'pa,2020r.

3.Marematuka. EI'D. [Ipaktuxym. 2020 r. ( aBt. JI.J. Jlammo, M. A. [TomoB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://www.yaklass.ru
2. www. edu - "Poccuiickoe o6pa3zoBanue” dejepalibHbIi HOPTAL.
3. www.school.edu - "Poccuiickuii 06mmeo0pa3oBaTeabHbIil mopTan".

4. www.school-collection.edu.ru/ Enunas kosekmus nupoBbix 00pa3oBaTebHBIX PECYPCOB



