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NNOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBIAETCS ONHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus, TaK
Kak oOecrieuynMBaeT BO3MOXHOCTb H3YYEHHUS JAUCLUILIMH €CTECTBEHHO-HAY4YHOH HaNpaBICHHOCTU U
IPeIMETOB I'yMaHUTapHOro 1ukia. IlockosbKy Jlorudeckoe MelluieHue, popMupyemoe npu U3y4yeHUn
00y4arIUMUCs TOHATUHHBIX OCHOB I'€OMETPUH, IIPU J10KA3ATEIBCTBE TEOPEM U IOCTPOEHUH LIETIOUKH
JIOTUYECKUX YTBEP)KIEHUI IPU PELICHUU N€OMETPUUECKUX 3a/lad, YMEHUE BBIIBUIATh U ONPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCIIOJIB3YIOTCA INPU PEIICHHUH 3a/ad €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llenb ocBOEHUS porpamMMbl yueOHOro Kypca «I'eomeTpus» Ha yriyOiIEHHOM YpOBHE — pa3BUTHE
UHAMBUAYAIbHBIX CIIOCOOHOCTEH O0O0yYaromMXcsi IMpU HM3YYEHUU TIE€OMETPUM, KaK COCTaBIISIOLIECH
npeaMeTHol obnactu «MaTtematuka 1 nHpOopMaTHKa» yepe3 odecrieueHrne BO3MOKHOCTH IPHOOpeTeHNs
U UCHOJb30BaHUs OoJiee IiTyOOKMX reOMeTpUYEeCKUX 3HaHUM U NeicTBUM, cieu(UYHBIX TeOMETPHH, U
HEOOXOJUMBIX Ul YCIEIIHOTO NMPO(PECCHOHAIBHOIO 00pa30BaHUs, CBSI3aHHOIO C MCIOJIb30BAHUEM
MaTeMaTHUKH.

[TpuopuTeTHBIMM 3aa4aMu Kypca I'e€OMETpUM Ha YIIyOJEHHOM YPOBHE, PACIIMPSIOIIUMHU U
YCUJIMBAIOIUMU Kypc 6a30BOIr0 YPOBHS, SIBJISIOTCS:

pacimpeHue IMpeCcTaBIeHUs] O TeOMETPUM KaK YacTH MHPOBOH KyJbTYpbl B (hOopMUpOBaHHE
OCO3HAHUS B3aUMOCBSI3U F'€OMETPUH C OKPYKAIOIUM MUPOM;

dopMHEpOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypaX Kak O BaXHEUIIHX
MaTEMaTUYECKUX MOJEIIAX, I03BOJISAIOIMX ONKMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS OKPYIKAIOLIEr0 MUPA,
3HaHUE MOHATUHHOTO anmapara o pasjeny «CrepeoMerpus» yueOHOro Kypca reoMeTpuH;

(GbopMUpOBaHNHE YMEHHUS BJIa/J€Th OCHOBHBIMM IMOHSTHSIMU O MPOCTPAHCTBEHHBIX (QUIypax U UX
OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (OopMysl U YMEHUE HX NPUMEHATb, YMEHHUS JOKa3bIBaTh
TEOpEeMbI U HaXOJIUTh HECTaHIapTHBIE CIIOCOOBI PEIICHUs 3a/1ay;

(bopMHpOBaHUE YMEHUS paclio3HaBaTh HAa YEPTEXKAX, MOAEISAX U B pealbHOM MHPE MHOTOIPaHHUKHI
Y TeJa BPAIlEHUsl, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIEIH;

(dbopMUpOBaHHE TMOHUMAHHUS BO3MOXKHOCTH AKCHOMAaTHYECKOTO TIOCTPOEHHSI MaTeMaTHYeCKHUX
TeopHii, GopMHUpPOBaHNE TOHUMAHHUS POJIM AKCUOMATHUKH MTPU IPOBEAECHUH PacCy KICHU;

(dopMHpoBaHHE YMEHHs BIIAJETh METO/IaMH JIOKA3aTEeNIbCTB M aJIrOPUTMOB PELICHUS, YMEHUS UX
IIPUMEHSATH, ITPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHHUS B XOJE PELICHUS CTEPEOMETPUUYECKHMX 3a1ad U
3a/1a4 ¢ MPAKTUYECKUM CO/IepKaHuEM, POPMUPOBAHUE MPEACTABICHUS O HEOOXOIMMOCTH J10Ka3aTeIbCTB
npu 000CHOBAaHMM MAaTEMaTHUECKUX YTBEP)KIEHHH M PO aKCHOMATHKHU B MPOBEJIECHUM J€TyKTHBHBIX
pacCy KIeHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUM, KPUTHYHOCTH MBIIUICHUS, UHTepeca K
W3Y4YEHUIO TEOMETPHH;

¢dopmupoBaHne GYHKIMOHATBHON IPaMOTHOCTH, PEJIEBAHTHON I'€OMETPUN: YMEHUS pacliO3HABaTh
MPOSIBJIEHUS! TE€OMETPUUECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyalUUsX M TpU U3YYEHUU JAPYTUX Y4YEOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJAEIUPOBAHUSA pPEANbHBIX CUTYyalluld, HUCCIECJOBAHMS IIOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALMU [TOJTyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpXKATEIBHBIMU JIMHUSIMH yueOHoro Kypca «['eomerpus» B 10-11 xmaccax
ABIAIOTCA: «lIpsAMBIE M MIIIOCKOCTH B IPOCTPAHCTBEY, « MHOrOorpaHHuKmn», «Tena Bpamenus», « BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHMSI B IPOCTPAHCTBEY.



ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH IMOHATUIMHY,
PEJeBaHTHBIMH T€OMETpUU Ha yriayOnéHHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCUTCS KO BCEM
CoJiepKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (POpMUpPOBAHKE JIOTHUECKUX YMEHHH pacipeaesseTrcs He
TOJBKO IO COJAEP)KATeNIbHBIM JIMHUSAM, HO M 10 TroaaM oOydyenusa. CoxepikaHue oOpa3oBaHuS,
COOTBETCTBYIOIlIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHusi @DenepanbHOil paboyeil mporpammsl,
pacrpefiei€HHBIM 0 rojilaM 00y4YeHus, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOCaM 00ydaromuecs: 00pamiainch HeoJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIQICHUE TEOMETPUUYCCKUMH TOHSATHSAMHU W HaBBIKAMH IIOCJIEAOBATEIbHO U IOCTYMATENbHO, C
coONIOZICHMEeM TMPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYaTh B OOMIYI0 CHCTEMY
FEOMETPUUECKUX TMpeICTaBIeHU oOydalomuxcs, pacmmpss u yrayOmnss e€, oOpa3ys MNpoyHbIe
MHOXECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHUIO TEOMETPUHU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3matb ycioBusa s AuddepeHuuanuu  o0ydeHHUs, MOCTPOCHUS  HMHIWBUIYaTbHBIX
o0pa3oBaTeNnbHbIX MporpamMM, O0ecrneduTh YriayOJEHHOE H3YYeHHE T€OMETPUU KaK COCTaBIISIOLICH
y4eOHOTOo npenMeTa «MaremaTukay;

MOJrOTOBUTH O0YYAIOIINXCS K MPOJODKEHUIO U3yUSHHS MaTEMAaTUKU ¢ y4€ToM BeIOOpa Oymyteit
npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MEXKy OOIIUM U MPOPEeCCHOHAIBHBIM 00pa30BaHHUEM.

Ha usyuenue yuebHoro kypca «I['eomeTpus» Ha yriyonéHHoMm ypoBHEe oTBoautcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HEI€I0).

COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuu. Touka, TpsiMasi, MIOCKOCTh, MpocTpaHcTBO. [loHsATne 00
AKCHOMAaTUYECKOM IMOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacnosnoxkeHue MNpsSMBIX B IPOCTPAHCTBE: IEpeceKarolluecs, NapajulebHble U
CKpemnuBamomuecs: npsimbie. [Ipu3Haku ckpemmBaronuxcs npsaMbiX. [lapamiensHOCTh TPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapasuiesibHbIE MPSIMbIE B TPOCTPAHCTBE, NAPAIIEIBbHOCTh TPEX MPSAMBIX,
napauieTbHOCTh MPSAMOH U miockocTu. [lapannenbHoe U eHTpalbHOEe TPOEKTUPOBAHNE, U300paKEHUE
¢uryp. OCHOBHBIE CBOWCTBA MapalyIeIbHOTO MPOEKTHpoBaHus. M300pakenue Guryp B mapajieiabHOM
MPOEKIMU. YTJIBI C COHAMpaBJICHHBIMH CTOPOHAMH, VYTOJI MEXAY TMPSIMBIMH B MPOCTPAHCTBE.
[TapanyienbHOCTh MJIOCKOCTEH: NapajulesibHble IUIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IJIOCKOCTEH.
[Ipocreiime mpocTpaHCTBEHHBbIE (DUTYPHI HA TUIOCKOCTH: TETPadJp, MapaiieNenurie]l, TOCTPOeHUe
CEYECHUM.

[lepneHAUKYISIPHOCTh TPSMON W TUIOCKOCTH: TEPHNEHIUKYJSIPHBIC MPSMbIE B IPOCTPAHCTBE,
NpsIMbIE MapajiebHbIE U NMEPIEHIUKYISIPHbIE K TUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTU IPSIMON U
IJIOCKOCTH, TEOpEeMa O MPsIMOM NEPHEHAMKYISIPHOM IIOCKOCTH. OpTOroHalibHOE HPOEKTHPOBAHUE.
[lepieHauKyIslp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHHUE OT MHpPSIMOU [0
IUIOCKOCTH, TMpOeKIus GUrypsl Ha IUIOCKOCTb. [lepneHAMKYJIsSpHOCTh IUIOCKOCTEHM: MpU3HAK
NepPHEHANKYISIPHOCTH ABYX IJI0ockocTel. Teopema o TpEX nepneHauKyaspax.

VYrisl B IpOCTPaHCTBE: YTOA MEXKIY MPSMOM M IIOCKOCTHIO, IBYTPAHHBIN YroJl, IMHEUHBIA yro
JIBYTPAHHOTO yria. Tp&XrpaHHBI WU MHOTOTpaHHbIE yriibl. CBOMCTBA TUIOCKHX YTJIOB MHOTOTPaHHOTO
yria. CBOMCTBA IUTOCKUX U IBYTPaHHBIX YIJI0B TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CUHYCOB ISl
TPEXTPAHHOTO YIJIA.



MHOrorpaHHuKH

Buapsl MHOrOrpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: N-yronpHas mpusMma, npsmas H
HAKJIOHHAs MpPHU3MBI, OOKOBask M IOJIHAS TOBEPXHOCTHh MpH3MbIL. [lapamienenunen, MpsMOYTOIbHBINA
napajuiejenumnes] u ero coiicrea. Kparyaiiime nytu Ha HOBEpXHOCTH MHOTorpanHuka. Teopema Ditnepa.
[TpoctpancrBenHnas teopema Ilugaropa. Ilupamuna: N-yronpHas nupamuja, NpaBuibHas U yceuEHHas
nupamubl. CoiicTBa péoep 1 GOKOBBIX rpaHeil MpaBUIbHON NMUpaMubl. [IpaBUiIbHBIE MHOTOTPAHHUKU:
IIpaBUJIbHAS MPHU3Ma M IIpaBUIbHAS NHUPAMHIA, NPAaBUIIbHAS TPEYrojbHAas NMUPAMHUIA U IIPaBUIIBHBIN
TeTpa’ip, Kyo. IlpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, JOACKASP U UKOCAIP.

Bbluuciienue 351eMEHTOB MHOIOTPAaHHUKOB: pEOpa, auaroHanu, yriel. Ilmomane O0koBOM
IIOBEPXHOCTH U IIOJIHOM MOBEPXHOCTH HPAMOM NIPU3MBbI, IUIOIAAb OCHOBAHUH, TeOopeMa O OOKOBOM
NOBEPXHOCTH MpsiMOM mpu3Mbl. Ilmomane OOKOBOM NOBEPXHOCTH W TMOBEPXHOCTU MPABHIBHOU
NpaMUbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTHI CHMMETPHUH NIPAaBUIbHBIX MHOIOIPaHHUKOB. CUMMETpHs
B IPaBWJIBHOM MHOTOIPaHHHUKE: CUMMETpHUS MapajulelelNUIe]a, CUMMETPUs IPaBUWIBHBIX IIPU3M,
CUMMETpHUs IPABUIbHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHs: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, IUIMHA HEHYJEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABJICHHBIE U NPOTUBOIIOIOXHO HAIIPaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeficTBHs ¢ BEKTOpaMu: CIIOKEHUE U BBIYMTAHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha ymciio. CBOMCTBA cI0KeHUsl BeKTOpoB. CBOWCTBAa YMHOXKEHHUS BEeKTOpa Ha uncio. [lonstue
KOMIUIaHapHble BEKTOpbl. IIpu3Hak komIulaHapHOCTH TpEX BekTOpoB. [IpaBmio mapamnenenunena.
Teopema 0 pa3noKeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKkTopaM. [IpsMoyronpHas cucrema
KoopAauHat B mpoctpaHcTBe. Koopaunatbl BekTopa. CBA3b MEXIy KOOpAMHATaMH BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOE TPOU3BEAECHNUE BEKTOPOB.

11 KUIIACC

Tesa BpauieHus

[TonsiTust: HUIMHApPUYECKas: TOBEPXHOCTh, KOHMYECKAsl IOBEPXHOCTb, cpepruyeckasi HOBEPXHOCTH,
oOpasyroue mnoBepxHocTei. Tena BpaleHMs: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, wmap.
B3anmHoe pacnonoxeHue cdepbl M IUNIOCKOCTH, KacaTelbHasl INIOCKOCTh K cepe. M300paxeHue Ten
BpallleHNs Ha MJIOCKOCTU. Pa3BépTka mumHapa u konyca. CuMmmeTpus cdepsl 1 mapa.

O0béM. OcHoBHble cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napasuiesienunena u ciaeacTBus u3 He€. OObEM MpsAMON M HAKIIOHHOM MPU3MBI, [WJINHAPA, TUPAMUIBL U
KoHyca. O0BEM 1Iapa U MapoBOro CETMEHTA.

KomOuHnamu Ten BpalleHus U MHOTOTpaHHUKOB. [Ipu3ma, BIucaHHas B IMJIMHAP, OMHCAHHAs
okojo mumHapa. [lepeceduenue chepsl U mapa ¢ iockocTeio. Kacanue mapa u cepsl MIOCKOCTHIO.
[TonsiTie MHOTOIpaHHUKA, OMUCAHHOTO OKOJIO c(epbl, chepbl, BIUCAHHON B MHOTOI'PAaHHUK WUJIU TEJIO
BpAIICHHUS.

[Tnomanps MOBEPXHOCTH IMJIMHApA, KOHyca, Iulomanbs cdepel u e€ wyactedd. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TIIOMIAEH MOBEpXHOCTEH Moao0HBIX ¢uryp. [IpeobpasoBanue
noo0usi, roMoTeTHs. Pernrenue 3a1a4 Ha MIOCKOCTH € HCITOJIb30BAaHUEM CTEPEOMETPUIESCKUX METOJIOB.

[TocTtpoeHue ceueHHii MHOTOIPAaHHUKOB M TEJ BpAIllEHHUs: CEYCHUs IUIUHApa (HapayieabHO U
HEePIEHIUKYJIIPHO OCH), CEUYSHHsI KOHYyca (MapasuielbHble OCHOBAHUIO U MPOXOASIINE Yepe3 BEPIIMHY),
CCUCHUM MIapa, METOABI IMMOCTPOCHUA CEUYCHUM: METOJ CJICOO0B, MECTOA BHYTPCHHETO IIPOCKTUPOBAHUS,
METO/]I IepeHOCca CeKYIIeH MIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE



Bektopel B mpocTtpancTBe. Omnepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKEHUS. [IpsMoyrosibHas cuctemMa KOopJuHaT B IpocTpaHcTBe. KoopauHaThl
BekTopa. Paznokenume Bekropa 1o 0Oaszucy. KoopauHATHO-BEKTOPHBIM METOJ MpPH  PpEIICHUH
r€OMETPUUECKUX 3ajau.

JBUKeHHUsI B IPOCTPAHCTBE

JBwxkenuss npocrpancTBa. OtoOpakeHus. J[BrwkeHus W paBeHCTBO ¢uryp. OOmime cBOHCTBa
JIBW)KEHUWA. Buapl JBWKEHUI: NapauIeNIbHbIA IEPEHOC, LEHTPAJIIbHAS CHUMMETPHS, 3€pKajbHAs
CUMMETpHs, IOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogobus. [psmas u chepa Ditnepa.

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BoCIMTaHUE:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUM OOYUYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJeHa POCCUMCKOTO OOIIeCTBa, MPEACTABICHUE O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOIEAyp Ipa)kAaHCKOro oOmiecTBa (BBHIOOPHI, OMPOCHI U JAPYTOE),
yMEHHE B3aHUMOJICHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C WX (PYHKUUAMU U
Ha3HAUYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa)kIaHCKOW HWICHTHUYHOCTH, YBAXKEHHsS K MPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MaTeMaTWKH, LEHHOCTHOE OTHOIIEHHE K JIOCTUKEHHUSM pPOCCUHUCKHUX
MaTeMaTUKOB U POCCHUHCKOM MaTeMaTHYECKOW WIKOJbI, UCIOJIb30BAHUE ITUX JOCTHKEHUU B JPYTUX
HayKax, TEXHOJIOTHUX, cPepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHE IYXOBHBIX IIEHHOCTEH POCCHUUCKOrO Hapoaa, CcHOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, ITUUECKOTO TIOBEJACHUS, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUM HAyKu U
JeATEeTbHOCTHIO0 YUYEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETHUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, PEIICHUM, PaCCY>KIEHUN, BOCIPUUMYHBOCTh K MATEMATUUYECKUM aCTIEKTaM Pa3IMUHbBIX
BUJIOB UCKYCCTBA,

5) puznueckoe BocniuTanme:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEeMaTHUECKHE 3HAHHsS B HHTEpecax 3J0pPOBOTO U
Oe3omacHOTO 00pasza JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/JI0POBBIO (3I0POBOE IMHTAHHE,
cOaaHCUPOBAHHBIM PEKUM 3aHATHI W OTAbIXa, pEryispHas (u3nueckas aKTUBHOCTH), (U3UYECKOE
COBEPILIEHCTBOBAHUE NIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTENBHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOWs, MHTEpEC K pa3IU4HBIM cdepam
poeCCHOHAIBHOMN JIEATETLHOCTH, CBA3aHHBIM C MATEMAaTUKOM U € IPUIIOKEHUSIMH, YMEHHE COBEPIIIATh
OCO3HaHHBII BBIOOp Oynmymed mnpodeccun u peanu3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IUIAaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMAaTHUYECKOMY OOpPa30BaHHMIO U CaMOOOPA30BAHUIO HA MPOTSHIKEHUH
BCEU JKU3HU, TOTOBHOCTh K aKTHUBHOMY yYaCTHUIO B PEHICHUU MPAKTUYECKHUX 3a/Jad MaTeMaTHYeCKOU
HaIlpaBJIEHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:



c(OpMHUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYPhl, TOHUMaHUE BIUSHUS COI[HAIbHO-DKOHOMUYECKIX
MPOIIECCOB Ha COCTOSHUE TMPUPOJHONW W COLMAIBHOW CpeIbl, OCO3HAHWE TIO00ATBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTAIMS HA TPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM /I PEIICHU 3a/1a4 B
00J1aCTH OKPY’KAIOIIEH Cpefibl, IIIAHUPOBAHUE MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCJIEACTBUI st
OKPY’KaIoIleH cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKd U OOIIECTBCHHOW MPAKTHKH, NMOHMMAHUE MATEeMAaTHUYECKOW HayKd Kak cepbl YeIOBEUeCKOM
JEATEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JUISl Pa3BUTHS LMBUIIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KyJbTypOH KaK CPeJICTBOM IIO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISATh
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHANBUIYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIC YHHBepCaIbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBble Joruyeckue AeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOUICHUN MEXIY MOHATHIMH, POPMYITUPOBATH OMPE/ICIICHUS TOHATHI, yCTaHABIUBATDH CYIIIECTBEHHBIN
pU3HAK KIAaCCU(PUKAIIUU, OCHOBAHHUSI JIJIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTO aHAIIN3a;

BOCIIPUHUMATh, (QOpPMYJIUpOBaTh U MpeoOpa3oBbIBATH CYKICHUS: YTBEpPAUTEIbHBIE U
OTpULIATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUHs B (paKTax, JaHHBIX,
HAOMIOJIEHUSAX W YTBEPXKIEHUSX, TNpeqiaraTh KpUTEPHUH MJi1 BBISIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JenaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMaTUUYECKUX YTBEPKIECHUU (MpsMbIE M OT
MIPOTUBHOTO), BHICTPAWBaTh APTYMEHTAIIMIO, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpaTh CIOCOO pelieHus ydeOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIICHUS,
BbIOHpaTh HanOoIee MOIXOASIMINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHl KaK MCCIEN0BAaTENbCKUII HMHCTPYMEHT NO3HaHUs, (OpMyIHpoBaTh
BOIIPOCHI, (PUKCHUPYIOLIME TPOTUBOpEUre, MpolaeMy, yCTaHaBIUBAaTh KICKOMOE U JTJaHHOE, (OPMHUPOBAThH
TUIIOTE3Y, ApIYMEHTUPOBATh CBOIO MMO3UIINI0, MHEHUE;

MPOBOAMUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIEI0BAaHUE 0 YCTAaHOBIECHUIO
O0COOEHHOCTEl MaTeMaTH4eCKOro O0beKTa, SBJIEHMS, MPOLECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh O0OOLIEHUS M BBIBOABI MO pE3yJbTaTaM MPOBEIEHHOTO
HaAOJIIO/IEHUs, HUCCIIEJJOBAHMSI, OLIEHUBATh JOCTOBEPHOCTh IOJyUYEHHBIX pPE3yJIbTaTOB, BBIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIABUIATH MPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

PabGora ¢ unopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC U JIsI PEeILICHUs
3a/1a4u;



BBIOMpATh HHPOPMAIHIO U3 HCTOYHUKOB PA3IMYHBIX THITOB, aHATM3UPOBATh, CHCTEMAaTH3NPOBATh
¥ MHTEPIIPETUPOBATh HH(OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM IMPEICTABICHHS;

CTPYKTYpPHPOBaTh HH(OPMAIUIO, NPEACTABIATh €€ B PA3IUYHBIX (opMax, HIUIFOCTPUPOBATH
rpaduvecKu;

OLICHMBATh HAAEKHOCTh HH(POPMAIIUH IO CAMOCTOATENILHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE el CTBUSI

O0menue:

BOCIIPUHUMATH ¥ (POPMYJIHMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSAMHU M LEIAMHU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W IHCBMEHHBIX TEKCTaX, JaBaTh
ITIOACHCHMU 110 XOIIy peIJ_IeHI/ISI 3aJgadu, KOMMGHTHpOBaTB HOJ'Iy‘ICHHBIfI pe3yJIBTaT;

B X0/JIe 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI, TPOOJIEMBI, perraeMoit
3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA TOWUCK PEIICHUS, COMOCTABISATh CBOU CYXKICHHS C
CYXJICHUSIMH JIDYTMX YYaCTHHKOB JHMajiora, OOHApYyXXHBAaTh pa3jiM4kMe M CXOJCTBO TIO3UIIHIA, B
KOPPEKTHOU Gopme GopMyITupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

HpeIlCTaBJ'IHTB pe:%y.HI;TaTLI peHIeHI/Iﬂ 3aJda4u, E)KCHepI/IMeHTa, HUCCJIICOOBaHUA, HpO@KTa,
CaMOCTOSITENIbHO BBIOMpAaTh (OPMAT BBICTYIUICHHS C Y4ETOM 3allad IMPE3CHTAlMH M OCOOCHHOCTEH
ayJTUTOPHH.

PeryasiTuBHbIEe YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusauus:

COCTaBIIATh IUIAH, ITOPUTM PEILIEHUS 3a]]a4i, BEIOUpaTh CIOCO0 pelIeHus ¢ yu€TOM UMEIOIIUXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C
y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHATbHbII HHTEJJIEKT:

BJIAJICTh HaBBIKAMHU I[103HABATENbHON pedIeKcuu Kak OCO3HAHHUS COBEpIIAEMbIX ACHCTBUI U
MBICIIUTENBHBIX MPOLECCOB, MX pPE3YyJbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3ysIbTara perieHus MaTeMaTHIeCcKOn 3a1a4H;

NPEIBUIETh TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TIPH PEIICHUH 3a/1a41, BHOCUTH KOPPEKTHBBI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, NAHHBIX, HANJEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IENIM U YCIOBUSAM, OOBSICHATh MPUYHUHBI TOCTHIKCHUS WIIN
HEJIOCTHKECHHUS PE3yTbTATOB ACATEIbHOCTH, HAXOIUTh OIIHOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaTIbHON pabOThI IPU PEIICHUN
y4eOHBIX 3a/1a4, MPHHUMATH IeJIb COBMECTHOW JIEATEILHOCTH, TNIAHMPOBATH OPTaHU3AINI0 COBMECTHOM
paboThl, pachpenensTh BUABI pabOT, OTOBapUBaThCs, OOCYXIaTh MPOIECC U pe3yibTaT paboThl,
0000111aTh MHEHUS HECKOIBKHUX JTIOIEN;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyxaeHHs, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbD»
¥ WHBIE), BBINOIHATH CBOIO YacTh Pa0OThI M KOOPAMHHUPOBATH CBOM NEHCTBHUSA C OPYTUMHU WiICHAMHA
KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIZa B OOUIMIA MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kjacca 00ydaromuiicss HAYYUTCS:



CBOOOZHO ONEPHPOBAaTh OCHOBHBIMH TOHATHSMH CTEPEOMETPUM NPH PpEIICHHH 3371ad |
IPOBEJCHUU MAaTEMAaTHYECKUX PACCYKICHUN;

INPUMEHATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IPH PEIICHUN T€OMETPUYECKHX 3a7ay;
KJIacCH(PUIUPOBATh B3aMMHOE PACIOJIOKEHHE TNPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO OTIEPUPOBATh MOHATUSIMH, CBI3aHHBIMHU C YTIIaMH B IIPOCTPAHCTBE: MEKAY MPSIMBIMU
B IIPOCTPAHCTBE, MEXK/TY MPSIMOH U INTOCKOCTHIO;

CBOOO/IHO OTIEpUPOBATh HOHATUSAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMHU;

CBOOOZHO  pacmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHHKOB (TpHU3Ma, NHPaMUJA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS IS KJIaCCU(UKAIINY;

CBOOOIHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMHU C CEYEHUEM MHOTOTPAaHHUKOB IIOCKOCTHIO;
BBIMOJIHATH TMapajulebHOE, IEHTPAIbHOE M OPTOTOHAIBHOE MPOSKTHPOBaHWE QHUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHUs (PUTYp Ha IIIOCKOCTH;

CTPOUTH CEUCHHS] MHOTOTPAaHHUKOB Pa3TMYHBIMU METOJIAMH, BBITIOJIHATE (BBIHOCHBIE) IJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH TUIOIIAIM TOBEPXHOCTEH MHOTOTPaHHHUKOB (TIPH3Ma, MHpPaMHUIa), TEOMETPHUSCKUX
TEJ ¢ MPUMEHEHUEM (HOPMYIT;

CBOOO/IHO ONEpUPOBATh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTb
CUMMETpPHH, IICHTP, OCh U IIOCKOCTh CHMMETPHH (DUTYPBI;

CBOOOZHO OIEPHPOBATh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITOJIHATH ICHCTBHSI HA/l BEKTOpaMH;

pewmiaTh 3ajayd  Ha JI0Ka3aTeJIbCTBO MAaTEeMAaTHYECKMX OTHOIIEHUH U  HaxOXJeHHe
TE€OMETPUYECKUX BEIWYMH, TPUMEHSSI W3BECTHBIE METOJBI TMPH PEIICHHH MaTeMaTHUYECKUX
3a]1a4 OBBIIIEHHOT'O ¥ BHICOKOTO YPOBHS CJIOXHOCTH;

OPUMEHATh TpOCTEHIne NPOrpaMMHBIE CpEJICTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IPU PEUICHUH CTEPEOMETPUUECKUX 3aaY;

U3BJICKaTh, MPEOOPA3OBBIBATE M HMHTEPIPETHPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeJCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTHh TOJYyYCHHbIE 3HAHUS Ha TIPAKTHKE: CPaBHMBATH M aHAIM3WPOBATh pealibHbIC
CUTYyalluM, NMPUMEHATh M3yYEHHbIE MOHATUS B MPOILIECCe MOUCKA PEIIEHUS MaTeMaTHYeCKH
c(OPMYITHPOBAHHOW MPOOJIEMBI, MOJCITUPOBATh peallbHbIC CUTYAIlMH Ha SI3BIKE T€OMETPHH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJIETH C MCIIOJIb30BaHUEM T'€OMETPHUYECKUX MOHITHH M TEOPEM,
anmapara anreOpbl, pemarh MpPaKTUUYECKUWe 3aJlaud, CBS3aHHbIE C  HAXOXICHHEM
reOMETPUYECKUX BEJTHYUH;

UMETh TPEJCTABICHUSI 00 OCHOBHBIX JTalax pa3BHTHS T€OMETPHH KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kaacca o0ydaromuiicss HAYYUTCS:

CBOOOJTHO OIEPHUPOBATH TOHATHSMH, CBS3aHHBIMH C IMJIMHAPHYECKOW, KOHUYECKOH U
ceprueckoil MOBEPXHOCTIMH, OOBSICHSITH CIIOCOOBI OTyUEHUS;

OTIEpPUPOBATH MOHATUSIMM, CBI3aHHBIMU C TEJIAMHU BPALICHUS: IMIUHAPOM, KOHYCOM, chepoii u
IIapOM;

pacrio3HaBaTh Tena BpalleHus (IMIMHAP, KOHYC, cdepa u map) U OOBACHATH CHOCOOBI
HOJIyYEeHHUs TeJl BPALICHHUS;



KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOKEHHE CEephl U TUIOCKOCTH;

BBIYUCIISATh BEIIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHHs, 00OBEMBI U TUIOMAAN
HOBCpXHOCTCﬁ MHOT'OTPAaHHUKOB M TCJI BpallCHUA, T'COMCTPUUYCCKUX TCJI C HNPUMCHCHHEM
hopmyi;

CBOOOJTHO OIEPUPOBATh MOHITHUSMH, CBSI3aHHBIMH C KOMOWHAIIUSIMH TeJ BpAlICHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BITUCAHHBIA B cepy M ommcaHHBIA OKOJIO chepsl, chepa,
BITMCAaHHAsl B MHOTOTPaHHUK WJIH TEJIO BPAICHHUS,;

BBIYUCIIATH COOTHOIICHUA MCKAY IIOIIAaAAMU HOBerHOCTeﬁ 1 00bEMaMu HOI[O6HBIX TCII,
n300pakaTh M3y4yaeMble (PUTYpHI, BBIOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PHCYHKOB
IPOCTBIX 00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEJl BpaIllCHUS;
U3BJICKaTh, HMHTEPIPETUPOBATh W IPeoOpa3oBBIBATh WH(POPMALKIO O IMPOCTPAHCTBEHHBIX
reOMETPUYUCCKUX (DUTYpPAX, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATD OIICpAallMU HAJl BEKTOPaAMU;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBON CHCTEME KOOPIMHAT;

pemarh reOMETPUYECKUE 3a7a4l Ha BBIYUCICHHE YIJIOB MEXIY HMPSIMBIMH U TUIOCKOCTSIMH,
BBIUUCIICHUE PACCTOSIHMHA OT TOYKU JIO0 TUIOCKOCTH, B II€JIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPH PEIICHHUH;

CBO6OI[HO ONneprupoBaTh MOHATHUAMH, CBA3aAHHBIMKU C JIBHXXCHHEM B IIPOCTPAHCTBC, 3HATH
CBOWCTBA JIBUKCHUM;

BBITIOJIHATH I/I306pa)KeHI/I$I MHOT'OI'paHHUKOB M TCJI BpalllCHUA IIPU MMapalJICJIbHOM IHEPCHOCE,
ICHTPAILHOW CHUMMETPUHU, 3CpPKaJbHOH CHMMETPHUH, TpPU TIOBOPOTEC BOKPYr TMPSMOI,
npeoOpa3oBaHusl TOI00MS;

CTPOUTH CCYCHHA MHOI'OIPpaHHUKOB H TCJI BpaAlICHHUA: CCUCHHA LUIIMHApPA (HapaﬂHeJ'IBHO n
NEePIEHINKYIISIPHO OCH), CeUeHHsI KOHyca (TapajuleibHble OCHOBAHUIO M MPOXOSAIINE Yepe3
BEpIINHY), CEUEHHs 11apa;

UCTOJIb30BaTh METOABl IOCTPOCHMS CEUYEHUH: METOA CIEelI0B, METOJ BHYTPEHHETO
POEKTHPOBAHUS, METO]] TIEpEeHOCa CeKyIlel MII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHHUS;

OPUMEHATh  IeoMeTpuueckue  (akThl IS pEeHIeHUs  CTePeOMETPUYECKUX  3ajad,
IPENOoNaraloIuX HECKOJIBKO I1aroB PEeleHHs, €CIIM YCIOBHsI IPUMEHEHUS 33/1aHbl B IBHOM U
HEsIBHOHU (opMme;

pemarp 3aJadyd  Ha JIOKAa3aTEeIbCTBO MAaTEMAaTHYECKHX OTHOIICHWH W  HaxXOXKIEHHE
reOMETPUYECKUX BEITHYHUH;

IPUMEHATH IPOIPAMMHBIE CPEACTBA U DIJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CHUCTEMBI IIpU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IMPUMCHATH IIOJYYCHHBIC 3HAHHA Ha IPAKTUKE. CpaBHUBATH, aHAJIW3UPOBATHL W OLCHHUBATH
peasbHbIe CUTYaIluH, IPUMEHSTh U3yUEHHBIE TOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE TOUCKA
PEIICHUS] MAaTEeMaTHIeCKH CPOPMYITHPOBAHHOMN MPOOIIEMBI, MOACIUPOBAThH peabHbIE CUTyaIlu!
Ha A3BIKC TCOMCTPUHU, UCCIIEA0BATH TOCTPOCHHBIC MOJCIIN C UCITOJIB30BAHUECM I'€COMETPHUICCKUX
NOHATUI M TeopeM, ammapara aireOpbl, pellaTh NPAaKTUYECKHUE 3a7adyH, CBS3aHHBIE C
HaXOKJCHUEM IeOMETPUYECKUX BEJTUYNH;

HMETh MPEACTABIICHHUA 00 OCHOBHBIX JTallax PasBUTHA TCOMETPUH KakK COCTaBHOM 4YacTu
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapamenbHOCTh NPSMBIX M TUIOCKOCTEH B g
MPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
7 BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJTACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ii/m P Kontpoabnbie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
1 AHanuTnyeckas reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMAaTH3aI¥sl 3HAHUH
O6bEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany MoBEepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PHUCYHKE TUIOCKOCTH, TTapaJICITBbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmJia U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, TMapaJIJIENIbHBIX MPSIMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka

[TonATus: nepecekaromuecs MmIOCKOCTH,
NePECEeKaroIINeCs MpsiMasi U IIOCKOCTb;
MIOJIyTIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX

MIPOCTPAHCTBEHHBIX (hUTYP,
HECYIIECTBYIOINUX O0OHEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrocoOsbl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IUNIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHuns MoayueHHbIX
IJIOCKOCTEH. PackpammBaHre mocTpOEHHbBIX
CEYECHMI pa3HbIMM LIBETaMU

11

N300paxenune ceueHnit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moxy4eHHbIX
I10cKocTel. PackpanBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAaMU

12

13

N300paxenune ceueHnit nupamuabl, Kyda u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedyeHus NoIy4eHHbIX
I10cKkocTel. PackpamyBaHue MOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

N306paxenue ceueHunit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux p&opa.
N300pakeHue nepecedeHus MoIydeHHbIX
10ckocTel. PackpamyBaHue MOCTPOEHHBIX
CEUEHUN pPa3HBIMU LIBETAMU




14

15

16

Merton cnenoB i HOCTPOCHUS CEUEHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.
CBolicTBa nepeceyeHruil MPSIMbIX U
MIOCKOCTEH

Merton cnenoB uisi TOCTPOCHUS CEUCHHUI.

CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

17

[Toctpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUSA

18

[Toctpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

20

21

22

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MTOCTPOEHUS

[ToBTropenue miaanumeTpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [lomo0Oue
TPEYrOAbHUKOB

IToBropenue mianumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha




23

24

BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJJAHUMETPUU U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroIuecs npsimble.
[Ipu3HAKK CKPEIUBAIOIINXCS MPSIMbIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

26

Teopema 0 CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JTAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoii. Jlemma o epecedeHum
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

[TapanmnensHOCTb TpeEX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxkenune pasHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMU. YTOJ MEXIY
TIPSIMBIMH

29

3azauM Ha JOKa3aTeNIbCTBO M UCCIIET0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE




30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOK 1
IIJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAILIETO YePE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJJIENBHOIO IPYTroi nmpsimoil. Pacuér
OTHOIIEHUI

33

34

35

36

[MapannensHas mpoeKuus, IPUMEHEHUE AJIs
MIOCTPOEHHUSI CEUEHHH KyOa U
napauienenumnena. CeoncTaa
napaiesienuneia i MpU3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapaJiIeJIbHOCTH IBYX IUIOCKOCTEM

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASAIIEN
4yepe3 TOUKY, HE IPUHAAIEKAIYIO0 TaHHOM
IJIOCKOCTH U CIIEICTBUA U3 HEE

CBolicTBa napajuieNIbHBIX TUIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHHUS IIPU
[IEPECCUCHNH IBYX IapaJIIEIbHBIX
IJIOCKOCTEN TPEThEU




37

CaolicTBa napamuieabHbIX INIOCKOCTEN: 00
OTpPEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN IPAMOM €
JBYMs apaJlJIeIbHBIMU TJIOCKOCTSIMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPHUS
HPSIMOYTOJILHOTO TPEYTOIbHHIKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napaenenumnena

41

42

43

Brrancnenue 1MH 0TPE3KOB B KyOe U
MIPSIMOYTOJIBHOM I1apajuleIeuIIe e

IlepneH UKy IAPHOCTH NPSAMON U MIOCKOCTH.

[Tpu3HaK neprneHaAuKYISIPHOCTH MPSIMOK U
IUIOCKOCTH

IlepneHIUKyYIAPHOCTH NPSAMON U MIOCKOCTH.

[Tpu3HaK neprneHAuKYISIPHOCTH MPSIMOK U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepes3 TOUYKY MPOCTPaHCTBA U
MEPIIECHANKYIISIPHOM K INIOCKOCTH

45

[InmockoCTH M NepIeHINKYJIIIPHBIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

46

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOI'OI'paHHUKaxX




[Iepnennukymnsap u HaknoHHad. [loctpoenue

41 NEPIEHIUKYIISIpa U3 TOUYKU Ha IPSIMYIO

48 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIECHIUKYJISIPA U3 TOYKH Ha IIPSAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsamas
u oOparHast)

51 VYron Mexay CKpeIUBAOIIUMHUCA IPSIMBIMU

59 [Touck neprneHauKyISpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
IToctpoenue ceuenuit kyba, Npu3Msl,

54 IIPaBWJIBHOM MUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, IpU3MBlI,

55 IIPaBWJIBHOM MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocTn cumMeTpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIe/ICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOSIHI/II‘/’I OT TOYKH JO IIJIOCKOCTH




60

CriocoObl OIyCTHTD MEPIICHAUKYIISIPBL:
CUMMETPHUS, CABUT TOYKH 110 NapAIICIbHON
IpsAMOI

61

62

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe

PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroy MeXay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroyi Mex Iy
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTprueckne METObI BBIYMCIIEHUS yTia
MEXy NPSMBIMU B MHOT'OTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yria

67

[lepnennukynspHble maockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

68

[Ipu3Hak nepneHaANKYISIPHOCTH IIIOCKOCTEW;
Teopema O IMPsIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEMN MEPIEHINKYJIISIPHBIX TPEThEN
IJIOCKOCTH

69

[IpsiMoyroibHBIN Napasuienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajulesIenunena




70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJIBHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 Hee

CTCpCOMeTpI/I‘IeCKI/Ie U IIPUKIIAJAHBIC 3a1a4H,
CBs3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX U IJIIOCKOCTH

[ToBTOpEHME: CKPELUBAIOLIUECS MPSMBIE,

mapajyiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSAMBIX, PACCTOSTHHUE
MEX/y CKPEIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

Paccrosinue OT TOUKH J10 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

75

76

77

Beluncnenue paccTosHUN MEXKIY
CKPELIMBAIOIIUMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH

TpEXrpaHHbIll yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUIecKoil TeOMETPHH:
reoJIe3M4eCcKue JIMHUN Ha 3eMIie

78

79

80

Kontponbnas padota "Yribl u paccrossHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JIEMEHTHI"

[Tupamupa. Buasl nupamua. [lpasunsHas
nupamuaa




[Ipusma. IIpsAmas u HaKIOHHAS IPU3MBI.

81 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, TpsSIMOYTOJIbHBIN 1
napajuiesenumnes, Kyo

83 Brimykibsie MHOTOTpanHuKkd. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKd. Teopema

84 Oiinepa. [IpaBunpHbIe U NOMYNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 KontposbHas padora "MHororpaHHuKU" 1

86 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

91 PaznoxeHnue BekTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOHN MJIOCKOCTH

92 CkasisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaAMH 1

98 O600111eHre U cucTeMaTU3alus 3HaHU! 1




99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HroroBas koHTpoJIbHAs paboTa 1 1
101 HToroBast KOHTpOJIbHAs paboTa 1 1
102 O06o01IeHre U cHCTeMaTU3alus 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie  IlpakTHueckue Aara tuppoBLIe
Bcero u3ydeHusi oOpa3oBaTebHbIE
padoThI padoThbI pecypesI
1 [ToBTOpenue Temsl "KoopauHatsl BeKTOpa 1
Ha TJIOCKOCTH U B IPOCTPAHCTBE"
5 IToBTOpenue temsl "CkaisspHOE 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brrancnenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSIMOH, 1
MPOXOISIIECH Yepe3 ABE TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1




JInHelHbIE HEPABEHCTBA, JIMHEMHOE

8 IIPOrpaMMUpPOBaHHE

9 JIuHeiitHble HEPaBEHCTBA, TUHEUHOE
[IpOrpaMMHUpOBaHUE

10 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXy NPSMBIMU B MHOT'OTPaHHUKAX

11 AHaJIUTUYECKUE METOABI pacyéra yria
MEX/1y TJIOCKOCTSIMH B MHOTOI'PaHHUKAX

12 ®opMyna pacCTOSIHUS OT TOUKH J10
IIJIOCKOCTH B KOOPJIMHATAX

13 HaxoxneHnue paccTossHuil OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU 10
IJIOCKOCTH B MPaBUILHON MTUPAMU/JIE

15 KonrtponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHBIE
MHOT'OTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METO]T CJIEJIOB
CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS TIPAMBIX U
IIJIOCKOCTEN

19 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
napajuJieJbHbIe CEUEHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:

pacy€r OTHOUIEHUM




21

22

23

HapaJIJIeHBHBIe MpAMBIC U TINIOCKOCTHU: YIJIbL
MCKAY CKPCIIHMBAOIIUMUCA IPAMBIMUA

[leprnieniuKyIsipHbIE MIPSIMBIE U TUIOCKOCTH:
CTaHJIapTHbBIE Mapbl MEPIEHAUKYIISPHBIX
IIJIOCKOCTEH U MPAMBIX, CAMMETPHH
MHOT'OTPaHHUKOB

HepHeHI{I/IKy.]'ISIpHLIC IIPAMBIC U IINIOCKOCTHU!
TEOpEMa O TPEX NCPICHAUKYIIpax

24

[IepnenuKynspHbIC NPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHHS IJIMH B MHOI'OIPAHHUKAX

25

26

27

HOBTOpeHI/IeI miomain MHOT'OYTr'OJIbHUKOB,
(hOopMyJIIBI IS TUTOIIAEH, COOOpaKEeHUS
noaoous

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI IS TIIOMIa e, COOOpaskeHUs
noaoous

[ToBTOpEHUE: MIIOIIAI1 MHOTOYTOJIbHUKOB,
(bopMyIIBI 171 TIIOMIa e, COOOpaskeHUs
noaoous

28

[lmomaau ceyeHnii MHOTOrPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MTOI00US

30

Konrtponsnas pabdora "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUSI MHOTOTPaHHUKOB"




O6BeM Tena. O0BeM MPSIMOYTOIBHOTO

31 napaiesienumne1a

39 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TpUCEKIUH yTia
CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C

33 00BEMOM TIPSMOYTOJIBHOTO
napasuiefienuneaa
[TpuknaaHbie 3a7a9u, CBSI3aHHBIE C

34 BBIUUCIIEHEM 00BEMa IPSIMOYTOIBHOTO
napasuiefenunena

35 O0BEM npsAMOI TIPU3MBI

36 CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOU MPU3MBI

37 [Ipuknanuele 3an1a4un, CBsI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI
Brruucnenue 06EMOB Tell C TOMOIIBIO

38 omnpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOM IPU3MBbI
Brruucnenue 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
MU PAMHU/TBI

40 dopmyna 06béMa nmupamuisl. OTHOILIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

41 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

42 CrepeoMeTpHUyecKHe 3a]Jauu, CBI3aHHbIE C

00bEMaMU HAKJIOHHOW MPU3MBbI




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

43 .
o0BEMaMU TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS JI0 TITIOCKOCTH

47 KonTponbnas pabota "O0béM
MHOrOrpaHHuKa"
Hunuaapuyeckas TOBEPXHOCTD,

48 o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [psmoit KpyroBod HUIMHAP.
[1omane MOBEpXHOCTH HUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yroime
KOHHMYECKOU NoBepxHOCTU. KOoHyC

51 CeueHue KOHyca MIOCKOCTBIO,
napajuieJIbHOMN TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil koHyc. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM

IOBCPXHOCTU KOHYCa




55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYyCa

56

57

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYyCa

HpI/IKJ'IaI[HHe 3aJda4u, CBA3aHHBIC C
OUJINHAPOM

58

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

59

60

61

Cdepa u map
ITepecedenue cdepsl U m1apa ¢ MIOCKOCTHIO.

Kacanwue mapa u cdepbl Iockoctbio. Bun u
n300pakeHue napa

I[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

Kacanue mapa u cepsl mockocteo. Bun u
n300pakeHue napa

62

63

64

VYpasuenue chepsl. [Lnomans chepst u e€
yacTeu

Cummetpus cdepsl U mapa
CrepeomeTpriecKHe 3a1a4u Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHUE, CBSI3AHHbBIC

co cthepoii u mapoM, TOCTPOCHUEM UX
CEYEeHMH TIOCKOCThIO

65

CrepeomeTpriecKHe 3a1a4u Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE, CBSI3aHHBIC
co cthepoii u mapoM, TOCTPOCHUEM UX
CEYEHUM IOCKOCTBIO




[TpuknanHele 3a1a4m, cBsI3aHHBIC CO cepoii

66
U 11apoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYMCIICHHS B OKPY>KHOCTH, CTaHIapTHBIE
o 00ust

68 Paznuunple KOMOMHAIIMY TE BPAIICHUS U
MHOT'OTPaHHUKOB

69 3anauu o teme "Tena v MOBEpXHOCTH
BpareHus"

70 3agauym o Teme ""Tena u MOBEpXHOCTH
BpareHus"

71 KontponbHas padota "Tena u moBepXHOCTH
BpaieHus"

7 O6bem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA

73 Brranciieane 00bEMOB TEJI C TOMOIIBIO
onpenenéHHoro uHaTerpaita. O0béM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH
KOHYyca

75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB ITUITMHPA, KOHYCA

76 [Tpuknanueie 3ana4n mo Teme "OObEMBI U
IJI0ILIA I TTOBEpXHOCTEN Ten"
O06BEM mapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomans chepsi.

77 CrepeomeTpHuuecKkue 3aJjauu, CBsI3aHHbIE C

BBIUHCIICHHEM 00BEMOB 1rapa, mapoBoro
CCTMCHTA U IIApOBOI'0 CCKTOpa




78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 1o0uu.
CrepeoMeTpHUyecKHe 3a]Jauu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAEH
MOBEPXHOCTEH
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Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEn"

JIBrkenus npoctpancTBa. OToOOpaKeHHUS.
JIBuxenust u paBeHcTBO Guryp. OOurue
CBOMCTBA JBMKESHUM

Buae! nBukeHunii: napajuiesbHbIN EPEHOC,
LIEHTpalbHasi CHMMETpPHS, 3€pKajibHas
CUMMETpHS1, TOBOPOT BOKPYT MPSAMOi
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[IpeobpazoBanus noxoodus. [Ipsmas u chepa
Olinepa
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['eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUKCHUS

KonrtponbHas padora "BekTops! B
pocTpaHcTae”
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Ob6o61matoniee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucteMatuzanus 3Hanuii: "[lapamiensHocTh
MPSIMBIX U IJIOCKOCTEN B MpocTpaHCcTBE"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpun 10—-11 xnaccos,
cUCTeMaTu3anus 3HaHuii: "BekTopsl B
npoctpaHcrtae"
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Oo6o06maromee nosropenue 11 noHsATUl U
MeTOoJ10B Kypca reometpun 10-11 xnaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopsl B
npocrpaHcrae”
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92
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O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremaTusaius 3uanuii: "O0bem
MHOrOrpaHHuKa"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOrorpaHHuka"

Oo6o06muaromiee noropeHue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremarnsauus 3HaHui: "Ilnomann
MTOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN"
Oo6o06muaromiee noropeHue 11 noHATU U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMarusanus 3HaHuii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"

Hrorosas KOHTPOJIbHAsA pa60Ta

94
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WroroBas koHTpoJsibHas paboTa

[ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS
3HAHUH
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKu U €€ pojib B pa3BUTUH COBPEMEHHBIX
HHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUH
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HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayK{ U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HAyKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHA

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHA

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOoJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1134121 Artanacsn JI.C, byry3os | 'eomerpus (6azoBsiii | 10-11 N3narenbcTBo
B.®., Kagomies C.b. 1 yriyOJeHHbII «ITpocsenienne»
U Jp. YPOBEHB)

1.1.34.1.1.1 Amumos II. A., Konsrua | Maremaruka: anreopa | 10-11 U3narenscTBO
IO.M., Tkauésa M.B. u | u Hauana «IIpocsemenue»

Ap.

MaTEMaTHYICCKOI'O
aHaJIn3a.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Ne JJIeKTPOHHBbIE HU(PPOBBIE 00pPa30BaTeJbHbIE PeCyPChl

1 | bubnmoreka LIOK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/Skmacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas anmexTpoHHas mikosay. https://resh.edu.ru/
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