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INOACHUTEJIBHAS 3AIIMCKA

['eomerpus sBiIsSETCS OAHMM U3 0a30BBIX KYypCOB Ha YpPOBHE CpEAHEro OOMIero
00pa3oBaHMsl, TaK Kak 00eCrieuuBaeT BO3MOKHOCTh U3YyUEHUs JUCLUIUIMH €CTECTBEHHO-HAYYHOM
HaIpaBICHHOCTH U IPEAMETOB T'yMaHUTapHOro LuKia. [IOCKOJIBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyemMoe TMpU  HM3YyYCHHH OOYYAIOUIMMHUCS TOHATUHHBIX OCHOB TE€OMETPHH, IIpH
JI0Ka3aTeJIbCTBE TEOPEM M IIOCTPOEHMM LENOYKHM JIOTMYECKMX YTBEP)KIECHUN INpU pPELICHUH
IEeOMETPUUECKUX 3a/lady, YMEHHE BBIIBUIaTh M OMNPOBEPrarh TIMIIOTE3bl HEMOCPEICTBEHHO
UCHOJb3YIOTCS TPU PEILICHUH 3a/lady €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3UYECKUX
3ajau.

Ilenp ocBoeHus mporpaMMbl yueOHoOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE —
pa3BUTHE HMHIUBUIYaJIbHBIX CIIOCOOHOCTEH OOyYaroLMXCs MpU H3YYEHUH TIEOMETpUH, Kak
cocTaBistoulel npeameTHol oOnactu «Marematuka W uH(pOpMaTUKa» uepe3 olecredeHue
BO3MOYKHOCTH TPUOOpETEHUs] W MCHOJIB30BaHUs OoJiee TIYOOKHX T'€OMETPUYECKUX 3HAHUH |
NeNCTBUM, cenM(pUUHBIX F€OMETPUH, U HEOOXOAUMBIX Ui YCIEHNIHOIO MPOPECCHOHATBHOIO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BaHUEM MATEMaTHUKH.

[TpropuTeTHBIMU 3a/1a4aMu Kypca T€OMETPUN Ha yIiayOJIEHHOM YPOBHE, pacIIUPSIONIUMU
U YCUJIMBAIOLUMU Kypc 0a30BOr0 ypOBHS, SIBIISIFOTCS:

pacllUpeHHe TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOW KYJIbTYypbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPY>KAIOIIUM MUPOM;

(dbopMUpOBaHUE TPEACTABIEHUS O MPOCTPAHCTBEHHBIX (QUIypax KaKk O BaKHEHUIIUX
MaTEeMaTHYECKUX MOJENAX, T[O3BOJSIONIMX ONUCHIBATh M HM3ydaTh pa3Hble SBJICHUS
OKpY’KaIOIIero MHpa, 3HaHHE MOHATHHHOrO ammapara mo paszgeny «CrepeoMeTpusd» yueOHOro
Kypca reOMEeTpHH;

dbopMupOBaHUE YMEHHMSI BJIAJIETh OCHOBHBIMU MOHSTHSIMH O IPOCTPAaHCTBEHHBIX (hUTrypax
U UX OCHOBHBIMHU CBOICTBaMHM, 3HAHUE TeOpeM, POpMYyJ MU yMEHHE UX NPUMEHSATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PEIICHNUs 3a/ay;

dopMHpoBaHHE YMEHHUsS paclo3HaBaThb Ha dYepTekaxX, MOJENAX U B pPEaJbHOM MHpE
MHOTOTPaHHHUKH U TeJa BPalleHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIH;

dbopMupoBaHHEe  TMOHUMAaHHS  BO3MOKHOCTH aKCHOMaTHYECKOT O MOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (popMHUpOBaHME MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH

pacCyKJIeHUH;
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(dopMHpOBaHHE YMEHHs BIAJETh METOAAMHU J0Ka3aTelbCTB M AJITOPUTMOB DPELICHMS,
YMEHUS MX [PUMEHATb, IPOBOAMUTH JOKAa3aTCIIBHBIE PACCYXKACHHUS B XOI€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKHUM COJAEp)KaHueM, (OpMHUpPOBaHUE
NPEJCTaBICHUS O HEOOXOJUMOCTH JIOKA3aTeNbCTB MpH OOOCHOBAHWM MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEACHUU JENYKTUBHBIX PACCyKIECHUM;

pa3sBUTHE M COBEPIICHCTBOBAHHUE WHTEIUIEKTYallbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0yyYaromuxcs, IO3HABATEIIbHOW AKTUBHOCTH, HWCCIICAOBATEIILCKUX YMEHHH, KPUTUYHOCTU
MBIILJIEHMS], UHTEPECA K U3YUEHHUIO T€OMETPHH;

¢dopmupoBaHue (YyHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOM TIe€OMETpUU: YMEHHUs
pacrio3HaBaTh IPOSBICHHUS T€OMETPUUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX JKU3HEHHBIX CUTYyalMsIX U MPU U3YUYEHUU JPYIHMX y4eOHBIX MPEAMETOB, IPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEPHOCTEHM, MOJEIMPOBAHMS PpEaIbHBIX CUTYalUH, HCCIETOBAHUS
IIOCTPOCHHBIX MOJEJIEH, HHTEPIPETALH 10Ty YCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMU COZIEpIKATEIBHBIMA JIMHUSAMHU y4eOHoro kypca «['eomerpus» B 10-11
Kiaccax ABJBiOTCA: «lIpsiMbBle M IIIOCKOCTM B NPOCTpPAaHCTBE», «MHOrorpanHuku», «Tena
BpallleHUs1», « BEKTOPBI M KOOPAMHATEI B IPOCTPAHCTBEY, «/IBUKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATHAMUY,
peNeBaHTHBIMU T€OMETPUH Ha yTiyOJseHHOM ypoBHE oOyuenus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIEpKATEJIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpMHUpOBaHHE JOTMYECKHX YMEHUI
pacripesienigieTcsi He TOJBKO IO COJEpXKaTedbHBbIM JIMHHUSAM, HO M IO TroJaM OOYy4eHHs.
Conepxxanre 00Opa3oBaHUS, COOTBETCTBYIOIIEE TMPEAMETHBIM  pe3yslbTaTaM  OCBOEHHS
®enepanbHOIl pabouell MporpaMMbl, paclpeneICHHbIM 110 rojaM 00y4eHHUs, CTPYKTYPHPOBAHO
TakuM o0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHIUMHAIBHBIM BOMpPOCAM OOYyYaroluecs
o0pamiagiuch HEOJHOKPAaTHO. JTO TMO3BOJIIET OPraHU30BaTh OBJIAJCHUE TI'€OMETPHUUECKUMHU
MOHATUSIMH M HaBBIKAMU TIOCJIEJOBATENbHO M MOCTYINATENbHO, € COOJIOJACHHUEM IPHUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKJIOYAaThb B OOLIYI0 CHUCTEMY TI'€OMETPUYECKUX
MPEACTABICHUN O0YYaIOIIUXCs, paciupsis u yriayOmsis e€, o0pasys mpoYHbIe MHOKECTBEHHBIE
CBSI3H.

[Tepexon kK M3y4eHHUIO FTEOMETPUH HA YIITyOJISHHOM YPOBHE M03BOJISIET:

co3aarh ycnoBus ans auddepeHumanuu  00ydeHMs, MOCTPOCHUS WHAUBUAYAIbHBIX
o0Opa3oBaTeNbHBIX MporpamyM, oOecrneduTh YIrayOJICHHOE M3yuYeHUE TeOMETpPUHM  Kak

COCTaBJISIIONIEH ydeOHOTO TIpeaMeTa «MareMaTnkay;
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MOJTOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yYeHUS MaTeMaTUKU C YYETOM BbIOOpa
Oynymei npodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY OOmUM M TPOo(ecCHOHATBLHBIM
o0pazoBaHHEM.

Ha wu3ydenune ydeOHOro kypca «l'eomerpus» Ha yriayOiaeHHOM ypoBHE oTBoautcs 204

yaca: B 10 kimacce — 102 gaca (3 gaca B Hegenmo), B 11 kimacce — 102 vaca (3 yaca B HeeIo).
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COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA cTepeoMeTpur. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBO. [lonsaTue
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacnonoxeHue npsMpIX B IPOCTPAHCTBE: NIEPECEKAIOIINEC, TaPAIUICIbHBIE U
cKpemuBaromuecs npsamele. [Ipusnaku ckpemuBaronmxcs npsamelx. IlapamieasHocTs IPAMBIX U
IUIOCKOCTEN B NMPOCTPAHCTBE: MApAJIENIBbHBIE MPSAMBIE B IPOCTPAHCTBE, NApauIeIbHOCTh TPEX
OPsMBIX, MNapaUICJbHOCTh HIPsAMOM M ILIOcKocTH. [lapamnenbHoe M LEHTpanbHOE
POEKTHpPOBaHuE, n3o0paxkeHune ¢puryp. OCHOBHBIE CBOWCTBA MApaLICIBHOTO MPOSKTHPOBAHUS.
N300pakenue Guryp B napajuieabHON MPOEKIUH. YTJIbl C COHANPaBIEHHbIMU CTOPOHAMHU, YOI

MEXy IPAMBIMH B IIPOCTPaHCTBE. [[apaienbHOCTh INIOCKOCTEN: MapaljIesIbHbIE INIOCKOCTH,
CBOWCTBA MapaJuIeTIbHBIX IJI0CKOCcTel. [IpocTeiimme npocTpancTBEHHBIE (PUTYPBI HA TUIOCKOCTH:
TETPAdAP, NapaVIECICTIUIIE], [IOCTPOCHUE CEYCHHUMN.

IlepneHaAUKYIAPHOCTE IPSAMOM M IIJIOCKOCTH:  IEPIEHAMKYJIApHBIE IIpsSMBIE B
IIPOCTPAHCTBE, IMpPSAMBIC [APAUICIIbHBIE W IMEPIEHAMKYJSAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPINEHIUKYISIPHOCTH MNPSAMOA M IUIOCKOCTH, TEOpeMa O MpsAMOW IEpIEHIUKYJSPHOU
miockocTd. OpTOroHaabHOE NMpOeKTHpoBaHME. [leprneHANKyIssp U HAKJIOHHBIE: PacCTOSHUE OT
TOYKH J10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYyphl HA IIIOCKOCTb.
IlepnieH UKy IAPHOCTD IIIOCKOCTEN: NPU3HAK MEPIIEHIUKYIIIPHOCTH ABYX IIIOCKOCTEN. Teopema
0 TPEX NEPIECHINKYIIApax.

VYIu1bl B IPOCTPAHCTBE: YIOJI MEXKIY NPSMOU U IIIOCKOCTBIO, ABYTPAHHBIN YOI, JIMHEHHBIN
yroJl JBYI'pPaHHOrO yrija. TpeéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yriyia. CBOWCTBa IJIOCKMX U JIBYTPAHHBIX YTJIOB TPEXTPaHHOro yria. TeopeMsl
KOCHUHYCOB U CHHYCOB JIJIsl TPEXTPAaHHOT'O yTJa.

MHoOrorpaHHuKHu

Bunel MHOrOrpaHHUKOB, pa3BEepTKa MHoOrorpaHHuka. IIpusma: n-yronbHas mnpusma,
npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBas M TMOJHas MOBEpXHOCTh NpusMbl. [lapannenenunen,
MPSIMOYTOJIBHBIM Mapajulesienune]; M ero cBoicTBa. Kparwalimme nmyTd Ha TOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-

yrojipHasi MTMpaMHJia, IpaBWIbHAS U yceuCHHas nupaMusl. CBoiicTBa pedep u OOKOBBIX rpaHeit
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IIpaBWIBHON nupaMuibl. [IpaBuiabHBIE MHOTOTpAaHHUKHU: IpaBUIIbHAS IpHU3Ma M IPAaBHIIbHAS
UpaMyu/a, paBUIbHAs TPEYroJibHAs MUPaMUAA U IPABUIIBHBIN TeTpa’p, KyO. IIpencraBnenue
0 IIPaBWJIbHBIX MHOTOI'PAHHUKAX: OKTA3P, AOAEKAdAP U UKOCAdP.

Bbruuciienue 31eMEHTOB MHOTOIPaHHUKOB: peOpa, AuaroHaiu, yrisl. [lnomans 6oxkoBoi
IIOBEPXHOCTU M IIOJHOW IOBEPXHOCTU NPSIMOM IPHU3MBI, IUIOIIALb OCHOBAaHUM, TEOpEMa O
OOKOBOH IMOBEPXHOCTH MpsAMON mpu3Mel. [lnomane GOKOBOM NMOBEPXHOCTH U MOBEPXHOCTH
IIpaBWJIbHOM NMUpaMuUbl, TEOPEMA O IIJIOLIAIN YCEUEHHON MUpaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM IPAaBUIBHBIX MHOI'OI'PAaHHHUKOB.
CuMMeTpyuss B TNpPaBUIBHOM MHOIOTPAHHUKE: CHUMMETpHUs IapajulesieluIe]a, CUMMETpUs
IIPaBWIBHBIX ITPU3M, CAMMETPHS IIPABUIbHON TUPAMHUIBL.

BexkTOpbl M KOOPANHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IPOTUBOIIOJIOKHO HAlpPaBICHHBIE BEKTOPHI. PaBeHCTBO
BEKTOPOB. [IefiCTBUS C BEKTOpamM: CIIO)KEHME M BBIYUTAHME BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)XEHHE BeKTopa Ha uucio. CBoilcTBa cioxeHHs BeKTopoB. (CBoiicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. [loHsaTne xomiutanapHsle BeKTOpbl. 1Ipu3Hak koMIutaHapHOCTH
Tpex BekTOpoB. IIpaBmio mnapamrenenunena. Teopema o0 pasioKEHUH BEKTOpa IO TPEM
HEKOMIUTaHapHbIM  BekTopaM. IIpsimMoyrosbHas cucreMa KOOpJIMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsI3p MeXay KOOpAWHATaAMM BEKTOpa U KOOPAMHATaMU TOYEK. YTOI

MCKAY BEKTOpAMHU. CKaJ’IHpHOC MIPOU3BCACHUC BCKTOPOB.

11 KIIACC

Tesa Bpamenust

[ToHATHS: UMIMHApPUYECKAss TOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCThb, CQepuueckas
MOBEPXHOCTh, OOpasyromue MoBepxHocTei. Tenma BpalleHUs: HMIMHIpP, KOHYC, YCEUYCHHBIH
KOHYC, cepa, map. BzaumHoe pacnonoxeHue chepbl U IIOCKOCTH, KacaTelbHas INIOCKOCTh K
cdepe. M3o00paxeHue Ten BpallleHUs Ha MIIOCKOCTU. Pa3BepTka nunuHapa u konyca. CummeTpus
cdepsl U mapa.

O6bem. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYTOJIBHOTO
napajuiefienunena U cienctsus uz Hee. OObEM NpsAMOM M HAKIOHHOW MPU3MBbI, LUJIUHJPA,
nupaMuibl 1 KoHyca. O0bEM 11apa 1 apoBOTr0 CETMEHTA.

KomOunanmu Ten BpalleHHss W MHOrOrpaHHukoB. Ilpu3ma, BmnucaHHas B LMIIMHID,

onucaHHas okojo munuHapa. [lepeceuenue cdepbl u mapa ¢ miockocTeio. Kacanue mapa u
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cdepsl mockocThio. [ToHsATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO chephl, chepbl, BIUCAHHON B
MHOTOTPaHHUK WJIH TEJIO BPALICHHUS.

[Inomane moBepXHOCTH LWIMHApA, KOHYca, Iuiomanb chepsl u e¢ yacteil. [logoOue B
npoctpanctBe. OTHOmIEHHE OO0BEMOB, IUIOMIAIC IMOBEPXHOCTEW MONOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTHs. PemieHue 3agady Ha IUIOCKOCTH C HCHOJIB30BAHHUEM
CTEepEOMETPUUECKIX METOJIOB.

[TocTtpoeHue ceuyeHU MHOTOTPAaHHUKOB M TN BpAlllEHUS: CEUEHHUs IHIMHIpA
(mapamnenbHO M MEPHeHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapajulelibHble OCHOBAaHUIO U
MPOXOSIINE Yepe3 BEPIIMHY), CEUCHHUS Iapa, METOJIbI TIOCTPOCHUSI CEYEHUMN: METOJI CJIE/OB,
METO/] BHyTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbl M KOOPANHATHI B IPOCTPAHCTBE

Bexrtopst B ipoctpancTBe. Onepanuu Hajl BeKTopaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BeKkTOpHOTrO yMmHOXxeHHs. [IpsMoyrosipHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxxenue Bekropa mo 6asucy. KoopaumHaTHO-BEKTOPHBIN METO[ MpH
pEIIeHUU TEOMETPUIECKUX 3a]1ad.

JIBU:KEeHNSI B TPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakeHusi. [[Bwkenuss u paBeHCTBO (uryp. OOmme
CBOMCTBa JABIKEHUH. BUIbI ABMKEHMIA: MapaieNbHBIA MEPEeHOC, LEHTpalbHas CHUMMETpHS,
3epKajbHasi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogodus. [Ipsmas u cdepa

Diinepa.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxknaHcKoe BOCIIMTAHME:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3MIMU  OOy4Yalolmerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O WJIEHAa POCCHICKOr0 OOIIECTBA, MPEACTABIEHUE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHI, MPOLEAyp TpakJaHCKOro oOmiecTBa
(BBIOOpHBI, OMPOCHI U JPYroe), yMEHHE B3aHUMOJCHCTBOBATH C COLUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBHH C MX (YHKIUSIMHU U HA3HAUCHHEM;

2) NAaTPUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKOMN T'PakIaHCKON MJIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUICKONW MaT€MaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKEHHSAM POCCUUCKUX
MaTEMaTUKOB M POCCUHCKONM MaTeMaTUYECKOW IIKOJIBI, UCIIOJIB30BAHME ITHX JOCTH)KEHHH B
JpYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  PpOCCHHMCKOrOo  Hapoaa, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JNOCTUKEHUM HAyKH W ACITEIBbHOCTBIO YUYCHOIO, OCO3HAHHE JIMYHOIO BKJIAaJa B IOCTPOCHHE
YCTOHYHUBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE  OTHOIIEHME K  MHpYy, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peLIeHUH, pacCyX JeHUi, BOCIPHUUMYHBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBA,

5) ¢pu3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax 370pOBOI0O
n Oe3omacHoro oOpasa >XKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PeXXUM 3aHATUH U OTAbIXA, peryisipHas (usnyeckas akTUBHOCTb),
¢u3nvecKoe COBEPIIEHCTBOBAHUE MTPH 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHOMN JIEATETLHOCTHIO;

6) Tpya10BOE BOCTIMTAHHE:
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TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOIIOOMsS, UHTEpEC K pa3InyHbIM chepam
npodeccnoHanbHOM e TeIbHOCTH, CBA3aHHBIM C MaTeMaTUKOW M e¢ MPUIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccud U peanu30BbIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIAaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTreMaTHYECKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUN BCEW JKM3HU, FTOTOBHOCTh K aKTHBHOMY YYacTHUIO B PEIICHUU
MPAKTUYECKHX 3a]]a4 MaTeMaTHYECKOI HalpaBIeHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOM KYJIbTYphl, IOHMMAHHUE BIUSHUS COLUAILHO-
SKOHOMHMYECKUX TMPOILIECCOB HAa COCTOSHUE TMPUPOJHOW W COLMAIBHOW CpeIbl, OCO3HAHUE
rI00ampHOrO  XapakTepa  JKOJOTHYECKUX  MpoOjeM, OpUEeHTalus Ha  MpUMEHEHUe
MaTeMaTHUYECKUX 3HAHUN JUIsl pelleHus 3a/ad B 00JACTH OKpY Karolllel cpeibl, IUIaHUPOBAHUE
IIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI /1151 OKPY>KAIOILEH CPebl;

8) HIeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd M OOIIECTBEHHOW NMPAaKTUKH, MOHWUMAaHHE MAaTEMaTHYECKOW HAyKH KaK C(epsbl
YeJI0OBEYECKON JEATEIBHOCTH, ITANlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIUBUIA3ALNH,
OBJIAZICHUE SI3bIKOM MAaTEMaTUKH U MaTEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM MO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh UHANBHUIYAIbHO U

B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTebHbIE YHUBePcAJIbHbIE YueOHbIE 1eliCTBUS

ba3oBble JJornueckue aeiicTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKKM MaTEMAaTHUYECKHX OOBEKTOB,
MOHATUM, OTHOUIEHMH MeXAy NOHATUSIMH, (OPMYIHpPOBaTH OIpeNeJeHUs] TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KiIacCHU(UKAIIMN, OCHOBAHUS HJisi OOOOIIEeHUS U
CpPaBHEHUS, KPUTEPUHU IIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

BBIABIIATH MATCMATHUYCCKHUC SaKOHOMepHOCTI/I, B3aMMOCBSI3HN U HpOTHBOpe'—II/ISI B (i)aKTaX,
JaHHBIX, Ha6J'I}O)1€HI/I$IX nu YTBep)K)IeHI/ISIX, npegmaraTL KpnTean JJI BBIABJIICHUA

3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
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JieNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M HHJYKTHBHBIX
YMO3aK/II0YEeHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHUH;

IPOBOJUTH CAMOCTOSITEIBHO JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IpsMblEe U
OT HPOTUBHOIO), BBICTpPAaUBaThb ApPryMEHTALUI0, [PUBOAUTH IPUMEPHl U KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CY>KACHUS M BHIBOJIBL;

BbIOMpaTh crocod pemeHus y4yeOHOW 3afaud (CpaBHUBaTb HECKOJbKO BapHUaHTOB
pewieHus, BbIOMpaTh Haubojee MOAXOMSIIMI € Y4YETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEpHEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

UCTIOJIF30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKIUII MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BOIIPOCHL, (DUKCUpYIOIIME MPOTUBOpEUHE, NpoOJieMy, yCTaHaBIMBAaThb HMCKOMOE M JaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIIHIO, MHEHHE;

OPOBOJIUTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIM ~ SKCHEPUMEHT, HCCIEOBaHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IMPOLECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXy 00BEKTaMu, SIBICHUSIMU, IPOLIECCAMY;

CaMOCTOSTENIbHO (hOpMYIUPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yJibTaTaM MPOBEACHHOTO
HaOJI0ACHNUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYUYE€HHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000IIIEeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOILECCa, a TAKXKE BBIABUIATH MPEAINOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Paborta ¢ nngopmanmeii:

BBISBIIATH JE€PUINUTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HAa BONPOC U IS
pelIeHns 3a/1auu;

BbIOMpaTh MHGOPMALMI0O U3 HMCTOYHMKOB  PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATh,
CHCTEMAaTU3HpOBaTh M HHTEPIPETUPOBATh HMHMOPMALMIO pPa3IMYHBIX BHJIOB M (GOpM
IIPE/ICTaBIICHMUS;

CTPYKTypuUpoBaTh  HH(pOpMalMI0, TPEACTaBISATh €€ B  pa3du4HbIX  (opmax,
WJUTIOCTPUPOBATH TpadudecK;

OLICHUBATh HAJCKHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO CHOPMYIMPOBAHHBIM

KPUTEPHSIM.

KomMMyHnKaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIe JeilCTBUS

Oo0menune:
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BOCIPUHUMATh U (OPMYJIMPOBATH CYXKICHHUS B COOTBETCTBHM C YCIOBUSMU M IENISAMU
oOuIeHusl, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U HMUCHBMEHHBIX
TEeKCTax, JaBaTh MOSCHEHUS IO XOJy pelIeHUs 3aJauyd, KOMMEHTHPOBATH MOJyYEHHBIH
pe3yJbTar;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl, MpOOIEMBI,
pelaeMoil 3a1a4uu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOMCK PEUICHHs, COMOCTaBJISATh CBOU
CYXKICHHSI C CYXKICHUSMHU IPYTHMX YYaCTHHUKOB JMaiora, oOHapyXUBaTh pa3jiHyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOU opMe POopMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEACTABISTh PE3YyJbTaThl PEHICHUS 3aJadyd, SKCIEPUMEHTa, HCCICAOBAHUS, IMPOEKTA,
CaMOCTOSITENILHO  BBIOMpaTh (GopMaT BBICTYIUIEHUS C YyYE€TOM 3a/ady MPE3eHTAlluu U

0COOEHHOCTEH ayaAuTOpUN.

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUs 3aJauyd, BBHIOMpPATh CHOCOO PpELIEHMS] C Y4ETOM
HUMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBAThH
BapHUaHThI PEUICHUH ¢ y4éTOM HOBOM HH(pOpMaIHH.

CaMOKOHTPOJIb, SMOIIHOHATbHBI HHTE/JIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEUCTBUN
U MBICIUTENBHBIX MPOLECCOB, MX PpE3yJNbTaTOB, BJAJeTh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLiEcca U pe3ysIbTaTa PEICHUsT MaTEMATUYECKOM 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPM DPELUIEHUM 337add, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX, HAIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH TNPUUYHHBI
JOCTUKEHUSI WM HEJOCTUKEHHSI Pe3yNbTaTOB JEeATENbHOCTH, HAXOAUTh OIIMOKY, JaBaThb
OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBHUIYaTbHOU pabOTHI MpH
pelieHnyd ydeOHBIX 3a7ady, NPUHHUMATh 1€db COBMECTHOW [JEeATENbHOCTH, IIAHUPOBATh
OpTaHU3aINI0 COBMECTHOM PAaOOTHI, paclpenessiTh BUABI padOT, JOTOBApPUBATHCA, OOCYXKIaTh

MIPOLIECC M PE3YNbTAT PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
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y4acTBOBaTh B TPyHIoOBBIX (popmax paboTel (0O0CykIeHHs,, OOMEH MHEHHH, «MO3TOBbBIC

HTYpMBD> H I/IHBIe), BBIIIOJIHATE CBOKO YaCTb pa6OTBI H KOOPpAWMHHUPOBATL CBOU HeﬁCTBHH C

APYruMn 4J€HaMMd KOMaHIbl, OLCHHBATH KAa4C€CTBO CBOCTO BKJIaJa B 06I_HI/II71 IMPOAYKT IIO

KPUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOyyvaronuiics HayqIuTCs:

CcBOOOJIHO OIIEpUPOBATh OCHOBHBIMM TMOHATHSIMU CTEPEOMETPUHU NIPH PELICHUH 3ajad U
IIPOBEJICHUN MaTEMaTUYECKUX PACCYkICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M CJIEACTBUA U3 HUX I[PU  PEIIECHUU
F€OMETPUUECKUX 3ajay;

KJIaccu(UIIUPOBaTh B3aMMHOE PACIIOJIOKEHUE NPSMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, IPSIMbIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATh MOHITUSIMM, CBSI3aHHBIMH C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKIY IPSIMOM U IJIOCKOCTHIO;

CBOOOJHO OIEPUPOBATH OHATHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOZHO pAclo3HaBaTh OCHOBHBIE BHUJABI MHOTOTPAaHHMKOB (IIpU3Ma, NHpaMuia,
MPSIMOYTOJIBHBIN TTapajuieenumnes, Ky0);

KJIaccu(puIUpOBaTh MHOTOIPaHHUKH, BBIOMpAsi OCHOBAHUS JUIs KI1acCU(pUKALINH;
CBOOOJHO ONEpUPOBATH MOHATUSMHU, CBA3AHHBIMU C CEYEHHMEM MHOIOIPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapalljiebHOE, [IEHTPAJIbHOE U OPTOrOHAJIbHOE NMPOEKTUPOBaHKUEe (PUryp Ha
IUIOCKOCTBh, BBIOJHSTH N300paXkeHUs (pUryp Ha MI0CKOCTH;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB PAa3IMYHBIMU METOJAMH, BBIMOJHATH (BBIHOCHBIC)
IUIOCKUE YEePTEXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTyp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh  IUIOMIAJM  TOBEPXHOCTEH MHOTOIpAaHHHKOB (TpH3Ma, MHpPaMHJIA),
F€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyT;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: CHUMMETpPUSI B IPOCTPAHCTBE, LIEHTP, OCb H
IUIOCKOCTh CUMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPHH (DPUTYDBHI;

CBOOOJTHO ONEPUPOBATh MOHATUSMHU, COOTBETCTBYIOIIUMH BEKTOPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ,Z[el\/'ICTBI/IH HaJ BCKTOpaMu;
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pemiath 3ajJayd Ha JOKa3aTEJIbCTBO MATEMAaTUYECKUX OTHOIICHMN W HaXOXKIEHUE
F€OMETPUYECKUX  BEIMYMH, [PUMEHSSA H3BECTHBIE METOABI IIPU  PELICHUU
MaTE€MaTUYECKHUX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHSI CJI0)KHOCTH;

IIPUMEHSATH IIPOCTEHUIINE POrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a/1ay;

U3BJICKATb, IpeoOpa3oBbIBaAThH u HMHTEPIPETUPOBATH UH(POPMALIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETpUYEeCKUX (Urypax, MPEJCTABICHHYI0 Ha 4YepTexax H
PUCYHKAX;

IIPUMEHATH IIOJy4YCHHbIC 3HAHUSA HAa IPAKTUKE: CpPaBHMBAaTh M  AHAJIU3UPOBATH
peanbHble CUTyallUH, IIPUMEHATHh W3YYEHHBIE IOHATHS B IIPOLIECCE ITOMCKA pELICHUS
MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CHTyallud
Ha SI3bIKE€ TE€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C MCIOJIb30BaHUEM
FEOMETPUUECKUX IMOHATHI W TeopeM, ammapara aireOpbl, peuarb MpPaKTHYECKHE
3a/1ayu, CBA3aHHbIE C HAXOKJIEHUEM F€OMETPUUYECKHUX BEJINYUH;

UMETh TPEeJCTaBlIeHHUs 00 OCHOBHBIX J3Tamax pa3BUTUSA T'€OMETPUHM KaK COCTaBHOM

qacTu (I)YH,I[aMeHTa Pa3BUTHA TCXHOJIOT Hi.

K xonny 11 kiacca oOyyaronuiics HayquTcs:

CBOOOJTHO OTIEpUPOBATH MOHITUSMH, CBI3aHHBIMH C IUJIHHIPUYECKON, KOHUIECKOH U
chepryeckoi TOBEPXHOCTAMHU, OOBSICHATH CITOCOOBI MOJTYUEHNUS,

ONEepUPOBATH MOHATHAMMU, CBSI3aHHBIMH C TeJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBaTh Tejia BpalleHHus (LUIMHIP, KOHYC, cdepa U map) U 0ObSICHATH CIIOCOObI
MOJIyYEeHHUs TeJl BPaIlleHUS;

KJIaccu(UIIUPOBaTh B3aUMHOE PacoiI0kKeHNe chephl U MIOCKOCTH;

BBIYUCIISAITh BEJTUYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHUs, OOBEMBbI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHHUKOB M TE€J BpAlllEHHs, TEOMETPHUECKUX TeN C
npUMEHEeHHEM (OpMYII;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C KOMOMHALIMSMH TeJNl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BiMCaHHAsi B MHOTOTPAaHHUK FIJTH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOLICHHS MEX]y IUIOMIAJIMK ITOBEPXHOCTEH U 00bEMaMH MOAO0OHBIX

TeJ;
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n300pakaTh W3ydaemble (UTYpPBI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PHCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHI CBEpPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJI BPALICHHUS;

H3BJIEKATD, HHTEPIIPETUPOBATH i npeoOpa3oBHIBATH UHPOPMALINIO 0
INPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, MPEACTaBICHHYI0O Ha 4YepTexax H
PHUCYHKAX;

CBOOOHO OIIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATL OIICpallvK HaJl BEKTOPAMHU;,

3aJ1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT;

pemiath TEOMETPUYECKHE 3a/Jadd Ha BBIYMCICHHE YIJIOB MEXAY MPSIMBIMH |
IIJIOCKOCTSAMM, BBIYHCIICHHUC paCCTOﬂHI/H\/JI OT TOYKH J0 IINIOCKOCTH, B ICJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA IIPH PELICHUH;

CBO6OI{HO OIICpHUPOBATH IMOHATHAMHU, CBA3AHHBIMHU C IBWIKXCHUCM B IMPOCTPAHCTBE,
3HATh CBOMCTBA JIBHIKCHHIA;

BBITIOJIHATH 1/1306pa>1<eH1/I$1 MHOTI'OI'paHHUKOB W TCJI BpallCHUA IIPpU MMapaljICJIbHOM
NepeHoce, MeHTPATbHON CUMMETPUH, 3epKaTbHOW CUMMETPHH, MPU MOBOPOTE BOKPYT
PSIMOM, TIpeoOpa3oBaHUs TO00MS;

CTPOUTh CEUEHUS MHOTOTPAHHMKOB M TeN BpalICHHUs: CEUEHHUS  I[HIMHApA
(mapamienbHO M MEPIEHANKYISIPHO OCH), CEYSHUST KOHYca (TMapauiesibHble OCHOBAHUIO
Y TIPOXO/ISIIIINE Yepe3 BEPIINHY ), CEUCHHS 11apa;

UCIIONIb30BAaTh METOJbl TOCTPOCHHUS CEUEHUH: METOJ CIEeA0B, METOJ BHYTPEHHETO
NPOEKTHPOBAHUS, METO/I TIEPEHOCA CEKYIIEH IMIIOCKOCTH;

JOKa3bIBaTh T€OMETPHUUECKHUE YTBEPIKICHUS;

NPUMEHSTh TeoMeTpuueckue (HakThl [JIs pEeUleHHs] CTEepeoOMEeTpUYECKHUX 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIAroB PEIICHUs, eCIIH YCIOBHS MPUMEHEHUS 3aaHbl B
SIBHOW M HESIBHOU (hopme;

peumiaTte 3agadud Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHONIEHUHA U HaXO0XICHUC
TCOMETPHUICCKUX BCIIUYNH,

HNPUMEHATE IIPOIPaMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pEIIeHUN CTEPEOMETPUIECKIX 3a/1aY;

MNPUMCHATH IIOJYYCHHBIC 3HAHHA Ha IMPAKTHUKE. CpPaBHUBATH, AHAJIU3HUPOBATH U
OLICHUBATL PCAJIbHBIC CUTyallur, IPUMCHATL U3YUCHHBIC ITOHATUA, TCOPCMEI, CBOMCTBa

B MpoIlecce MOUCKa PelIeHUs] MaTeMaTH4ecKl chopMyIMpOBaHHONW IPOOIIEMBI,



© MAOY I'mmuazus Ne 86. PaGouasi mporpamMma y4eOHOro npeaMera
«I"'eomeTpus (yriry6aennblii yposenb) 10-11 kiaacep»

MOACIINPOBATh PEAJIBHBIC CUTYallUW Ha A3BIKE I'€COMETPUH, UCCIIEA0BATh ITIOCTPOCHHEIC
MOACIIN C UMCIIOJIB30BAHUEM I'€COMECTPHUYCCKUX MOHATHH U TEOpEM, allriapara anre6pLI,
pe€maTh MPaKTUUCCKUE 3ala4, CBA3AHHBIC C HAXOXICHHUEM I'COMETPUUCCKNX BCIIMYNH,
HMCTb NPCACTABJICHUA 00 OCHOBHBIX JTamax PasBUTUA TCOMCTPHUU KakK COCTaBHOM

yacTu (pyHIaMEeHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

Ne
n/n

HaunmenoBaHmue pa3xae/ioB U TEMIIPOIrPpaMMbI

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

DJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/bHbIE

pecypchl

Beenenue B ctepeomeTpuio

23

https://resh.edu.ru/
https://fipi.ru/

Bzaumuoe PAaCIIOJIOKECHUEC IIPAMBIX BIIPOCTPAHCTBE

https://resh.edu.ru/
https://fipi.ru/

HapaJ'IJ'IGJ'IBHOCTB MPpAMBIX U IUIOCKOCTEH BITPOCTPAHCTBE

https://resh.edu.ru/
https://fipi.ru/

ITepnieHIUKYISIPHOCTD NPSIMBIX UIUIOCKOCTEN B
IIPOCTPAHCTBE

25

https://resh.edu.ru/
https://fipi.ru/

VYrael 1 pacCTOSTHUS

16

https://resh.edu.ru/
https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
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https://resh.edu.ru/ https://fipi.ru/

6 MHororpaHHUKH 7 1

https://resh.edu.ru/ https://fipi.ru/

7 BekTopsl B ipocTpaHCTBE 12

https://resh.edu.ru/ https://fipi.ru/

[ToBTOpeHUe, 06001IEHNE U CUCTEMATH3AIMI3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
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11 KITIACC
KosnvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TEMIIPOrPAMMBbI (uu¢poBbie)
Ne n/m KonTpoabubie
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
https://resh.edu.ru/ https://fipi.ru/
1 AHanuTuyeckas TeOMETpUs 15 1
https://resh.edu.ru/ https://fipi.ru/
9 [ToBTOpeHue, 0000IIeHIE UCUCTEMATHU3AIIHS 15 1
3HAHUU
https://resh.edu.ru/ https://fipi.ru/
3 O06BEM MHOTOTpaHHUKA 17 1
https://resh.edu.ru/ https://fipi.ru/
4 Tena BpameHus 24 1
https://resh.edu.ru/ https://fipi.ru/
5 [Inomaan moBepXHOCTU U OOBEMBIKPYTIIBIX TeEI 9 1



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
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JIBrokeHUS 5 1

[ToBTOpEHME, 0000IICHIE HCUCTEMATH3AITUS
3HAaHUU

17 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTpOHHbIe U poBbIE
Ne o0pa3oBaTebHbIEPECYPCHI
Tema ypoka KonTposabHbie
n/n Bcero
padoThI

OcHoBHbIE IpaBUJIa U300paKEHUSI HA PUCYHKE INIOCKOCTH,

HapauIeIbHBIX IPSAMbIX 1

(OTpE3KOB), cepeAMHBI OTPE3Ka

[TonsTHsa crepeoMeTpun: TOUKa, NPSAMas, II0CKOCTb,

npocTpancTBo. OCHOBHBIE ITpaBUIIa H300paKEHUS HA

PHUCYHKE INIOCKOCTH, apajlyIeIbHBIX MPSMBIX 1

(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsiTust: mepecekaromuecs IIOCKOCTH, TEPECEKAIOIINECS

npsiMasi ¥ MII0CKOCTB; OJIyTIPOCTPAHCTBO 1

[TonsiTust: nepecekaromuecs MI0CKOCTH,

MIEPECEKAIOIIMECS NIPSMAst U INIOCKOCTB; 1 https://resh.edu.ru/

MOJIyIPOCTPAHCTBO

MHororpaHH1KH, H300paXxeHre MPOCTEHIINX

IPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX O0BEKTOB 1

MHororpanHuKH, 1300paXKeHrne MPOCTEHIINX

MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1

00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
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CJIICACTBHUA U3 HUX

AXcuoMEl CTCPCOMCETPHUU U ICPBBICCIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3 HUX.
Crioco0bI 3a1aHUs IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIIOCKOCTEH

10

N300pakeHue ceueHuil nmupaMuipl, Kyoa v Ipu3Mbl, KOTOpbIE
MPOXOAT uepe3 ux peodpa.l3obpaxkenue nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpamnBaHue nocTpoOeHHBIX
CEYECHUH pa3HbIMM LIBETAMHU

11

N306paxkenue ceueHuit nupamuabl, Kyoa U IpuU3Mbl, KOTOpbIE
MPOXOAT uepe3 ux peodpa.l3obpaxkenue nepeceyeHus
MOJIyYEHHBIX IIOCKOCTeH. PackparinBanue mocTpoeHHbIX
CeUeHHH pa3HbIMH [IBETAMHU

https://resh.edu.ru/

12

N306paxkenue ceueHnit nupamuabl, Ky0a U IpU3Mbl, KOTOPbIE
MPOXOJIAT uepe3 ux pedpa.M3o0pakenre nepeceyeHus
MOJIyYEHHBIX IIOCKOCTeH. PackparinBanue mocTpoeHHbIX
CeueHHH pa3HbIMU [IBETAMHU

https://skysmart.ru/
https://fipi.ru/

13

N306paxkenue ceueHnit nupamusl, Kyoa u IpU3Mbl, KOTOpbIE
IpoXOoJAT uepe3 ux pedpa.M300paxxenue nepecedeHus
MIOJIy4YEHHBIX IUIOCKOCTEN. PackpammBanyne nocTpOEHHbIX
CEUEHUI pa3HbIMU IIBETAMU

14

Merton crienoB i1 IOCTPOEHUS CEYEHUI



https://resh.edu.ru/
https://skysmart.ru/
https://fipi.ru/
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15

Merton ciaenoB st TOCTpoeHus ceueHnil. CoiicTBa
MIePECCUCHH I MPSIMBIX U
IIOCKOCTEH

16

Merton ciaenoB st TOCTpoeHUs ceueHuil. CBoiicTBa
MIePECCUCHHI MPSIMBIX U
IJIOCKOCTEH

https://resh.edu.ru/

17

[TocTpoenue ceuenuii B nupamuzie, Kyoe mnoTpeM ToOUKaM Ha
pebpax. Co3nanre BRIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
IIOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamuzie, Kyoe mnoTpeM ToUKaM Ha
pebpax. Co3nanne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
HOCTPOCHHUS

19

[TocTpoenue ceuenuii B nupamuze, Kyoe moTpeM ToUkaM Ha
pebpax. CozaHre BBIHOCHBIX YEPTEXkKEH 1 3aIUCh L1aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe moTpeéM Toukam Ha
pebpax. CozaHne BEBIHOCHBIX YEPTEXKEH 1 3aliCh 11aroBs
MOCTPOCHUS

https://fipi.ru/

21

IToBTOpenue mianumerpun: Teopema o
MPOTMOPIHMOHATBEHBIX 0Tpe3kax. [1ogo0ueTpeyronbHIKOB

22

IToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Mcropus pa3BuTus



https://resh.edu.ru/
https://fipi.ru/
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INIAaHUMETPHUHU U CTEPECOMETPHUN

23

KonTtponbHas padota "AKCHOMBICTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBaroiuecs npsimsle. I Ipu3Haky ckpemmBarommuxcs
HPSIMBIX.

[TapannenbHble IpsIMbIE B IPOCTPAHCTBE

https://resh.edu.ru/

25

Teopema o CylIeCTBOBAHUY U

€AMHCTBEHHOCTH IIPSIMON NTapaJuIeIbHON

JTAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKYIPOCTPAHCTBA U
HE JIeKalled Ha JaHHOW npsAMou. Jlemma o nepecedeHnn
NapauIeJIbHBIX IPSIMBIX IIJIOCKOCTBIO

https://resh.edu.ru/ https:/fipi.ru/

26

[TapannensHOCTh Tpex NpsiMbIX. Teopema oTpex
NapauIeJIbHBIX IPAMBIX. Teopema 0 CKpeIBaOIINXCS
TPSIMBIX

27

[TapannensHoe  mpoektupoBaHue. (OCHOBHBIE  CBOWCTBa
napajuieTbHOTO  MpOoeKTHpoBaHus. M300pakeHne pa3HBIX

duryp B
napauieTbHON MPOSKIIUU

https://resh.edu.ru/

28

[{enTpanbHas NpoeKus. YTojl ¢ COHAPaBIEHHBIMH
CTOPOHAMHU. YTOJI MEXAYIPSIMBIMU

29

33.2[2[‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUC,CBA3aHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IPOCTPAHCTBE

https://fipi.ru/

30

Ilonsatus: napaJisieJIbHOCTb HpHMOﬁ )41



https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://fipi.ru/
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IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak napaiienbHOCTH
NpsAMON U TIOCKOCTU.CBOMCTBA NapaJUIeIbHOCTH HPSIMOM
U TUIOCKOCTH

https://resh.edu.ru/ https://fipi.ru/

31

I'eomerpuueckue 3a1aun Ha BHIYUCICHUE UI0KA3aTENbCTBO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO MPAMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO YePE3AaHHYIO TIPSIMYIO
Ha YepTexKe U NapajlyiebHOro Apyrou npsmoil. Pacuer
OTHOLLEHUN

33

[MapannensHas MPOEKIUs, IPUMEHEHUE [UISIIOCTPOCHUS
cedyeHuil KkyOa u mapasuienenumnena. CBoicTBa
napasuieNienune1a u IpusMbl

https://resh.edu.ru/

34

[TapamensHble mmockocTy. [Ipu3HakunapamiebHOCTH
JIBYX IUIOCKOCTEN

35

TeopeMa 0 nmapaieIbHOCTU U
€IMHCTBEHHOCTU IUIOCKOCTH, NMPOXOJALIEH Yepe3 TOUYKY, HE
IIPUHAJIEKANTYI0 JaHHOWINIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa napajIeIbHBIX INIOCKOCTEN: O MapaIeIbHOCTH
MPSAMBIX [IEPECEUCHUS ITPUIIEPECEUCHUH JBYX NapalIeIbHBIX
IJIOCKOCTEN TPEThEN

https://resh.edu.ru/ https:/fipi.ru/

37

CaolicTBa nmapamienbHbIX IJIOCKOCTEH: 000Tpe3Kax
NapauIeIbHBIX IPSIMBIX,



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
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3aKJIFOYCHHBIX MEXY MapajlIeIbHBIMU MIIOCKOCTSIMH; O https://resh.edu.ru/ https://fipi.ru/

nepeceyeHn  MpsiMoit ¢
JBYMsI ITapaJlIeIbHBIMU IJIOCKOCTSMU

[ToBTOpenue: TeopeMa Iludaropa HamiockocTu

38
[ToBTOpEHHUE: TPUTOHOMETPHUS IPAMOYTOJIBHOTO https://resh.edu.ru/
39 https:/fipi.ru/
TpeyrojbHUKa
40 CaoiicTBa Ky0a 1 IPsIMOYTOJIbHOTOTIApAJIJICIICTTUIIe 1A
41 Brranciienue yMH OTPE3KOB B KyOe HIIPSMOYTOJIEHOM
napajuiejaenuneae
[lepneHAUKyASIPHOCTD NPSAMOM U INIOCKOCTH.
42 [Ipu3Hak neprneHIuKyJJIspHOCTH MPSMOM UILIOCKOCTH
[TepieHAUKYISIPHOCTD MPSMOMN U TUIOCKOCTH. [ [pn3Hak
43 NEPNEHAUKYISIPHOCTH IIPSIMOM U TNIOCKOCTH https://resh.edu.ru/
TeopeMa O CYLIECTBOBAHUH 1 https://resh.edu.ru/ https://fipi.ru/
44 €MHCTBEHHOCTH MPSIMOU, TPOXOASIIEHYEPE3 TOUKY
IIPOCTPAHCTBA U MEPIEHANKYJIIPHON K INIOCKOCTH
45 [InockocTu U nepneHIMKyISIpHbIE UMIIPSIMbIE B
MHOTOTpaHHHUKaX
46 [110cKOCTH U EPIIEHIUKYIIPHBbIE UMIIPSIMbIE B
MHOTOTpaHHHUKaX
47 [Tepniengukynsip 1 HaknoHHas. [locTpoeHnenepnenuKyspa u3

TOYKHU HA IPAMYIO



https://resh.edu.ru/
https://fipi.ru/
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48 [Tepniengukynsip u HakinoHHas. [locTpoeHnenepneHuKysapa u3 1
TOYKHU Ha MPSIMYIO

49 Teopema o TpeX nepreHIuKysIpax (mpsamMasu oOpaTHas ) 1 https://resh.edu.ru/

50 Teopema o TpeX nepreHIuKysIpax (mpsamMasu oOpaTHas ) 1

51 VYros Mexay CKpeuMBarOIMMUCS TPSIMbIMU 1

59 [Mouck meprneHANKYIISIPHBIX MPSIMBIX C TIOMOIIBIO 1
NEPIEeHIUKYISIPHBIX TIOCKOCTEN

53 OpTOroHanbHO€ MPOCKTUPOBAHUE 1

. y https:/fipi.ru/

[loctpoenne ceuenmii KyOa, NPU3MBI, TPABHILHON

54 IIAPaMUJBI C TIOMOIIBI OPTOIOHAJIBHON IIPOEKIIUU 1
[Toctpoenue ceuenuii kyda, MpU3MBlI,

55 MIPaBUIILHOM MUPAMHJIBI C IOMOLIBIOOPTOTOHAIBHOU 1
HPOEKIUH
CuMmMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHOILIOCKOCTH.

56 [Tn0cKOCTH CUMMETPHIl B MHOIOIPaHHUKAX 1

57 [Tpu3HaK nepreHAUKYIIPHOCTH MPSIMOI UTIIIOCKOCTH KaK 1
CJIEZICTBAE CHMMETPUH

58 [TpaBuiibHBIE MHOTOTpaHHUKU. PacueT paccrosiHuii ot 1
TOYKH /0 MIOCKOCTH

59 [TpaBuiibHBIE MHOTOTpaHHUKU. PacueT paccTosHmii oT 1
TOYKH /0 MIOCKOCTH

60 CriocoObI OMyCTUTh MEPIEHIUKYIISPHI: 1



https://resh.edu.ru/
https://fipi.ru/
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CUMMETPUA, CABUT' TOYKH I10 HapaHHeHBHOfIHpHMOﬁ

https://fipi.ru/

Casur 1o HenapauieIbHON NPsSAMON, U3MEHEHUE

61 .
paccTosiHui
KonTtponbnas pabora "B3anmHoe
62 PacroI0KeHUe NPSAMBIX U IUNIOCKOCTEH BIIPOCTPAHCTBE"
[ToBTOpEHME: Yyron Mexay NpsIMbIMH HaIlJIOCKOCTH, https://fipi.ru/
63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMA
KOCHUHYCOB
[ToBTOpEHME: Yyroa Mexay
64 CKPELIMBAIOIIMMHUCS IPSIMBIMHA BIIPOCTPAHCTBE
65 I'eomeTprueckrie METOABI BEIYUCICHHUS YTITIAMEK Y IIPSIMBIMU B
MHOT'OI'PaHHHUKAX
66 JIByrpanssiii yroa. CBONWCTBO JMHENHBIXYIJIOB ABYTPAaHHOTO
yria
67 [TepnienquKynsipHbIe TUIOCKOCTH. CBONCTBAaB3aMMHO
NEePIEHAUKYISIPHBIX INIOCKOCTEN
[Ipu3Hak nepneHauKyJJIIpHOCTH INIOCKOCTEM; Te0peEMa 0 MPsIMOM https://fipi.ru/
68 IIEPECEUEHMS IBYX IIJIOCKOCTEN MEPIEHINKYJIIIPHBIX TPEThEN
IIJIOCKOCTH
[TpstmoyTONBHBIN Mapaiienenunen; Kyo;u3MepeHus,
69 CBOMCTBA MPSMOYTOJIBHOT'O MapaJlIeNICIIUIIEAA
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70 Teopema o quaroHaay NpsIMOYrojbHOronapaiesenumnena u 1
CJIEJICTBUE U3 HEE
CrepeomeTpuyecKkye U IPUKIIaJHbIE 3a7a4M,CBSI3aHHbIE CO
71 B3alMHBIM PACII0JIOKEHUEM IIPSIMBIX U IIJIOCKOCTH 1
[ToBTOpEHME: CKpELIMBAIOLIUECS NIPSMBIE,1apalIEIbHbIE
712 IJIOCKOCTH B CTaHAAPTHBIX 1
MHOI'OI'paHHHKaX
[Tapa napaenbHbIX IJIOCKOCTEH Ha CKPEMBAOIINXCS
73 HPSMBIX, PACCTOSIHUEMEXK/Ty CKPEILMBAIOIIUMUCS NPSIMBIMU 1
BITPOCTBIX CUTYAIHSIX
72 PaccTosiHue oT TOUKH A0 MIIOCKOCTH, PACCTOSHUE OT 1
OPSMOM 710 TIOCKOCTH
Brruncienue paccTOSHUN MEXAY CKPEILMBAOIIUMUCS
75 IPSIMBIMU C TOMOUIBIOTIEPIIEHIUKYIISIPHOM IIIOCKOCTH 1
TpéxrpaHHbIil yroj, HEpaBEHCTBA JJIsl TPEXTPAHHBIX YTJIOB. https:/fipi.ru/
76 Teopema I[Tudaropa, reopeMbl KOCHHYCOB U CHHYCOB JIJIS 1
TPEXTPaHHOTO yTia
77 DneMeHTHI ChepUIECKOil TeOMETPUH:T€0Ie3NIECKUE https:/fipi.ru/
JMHUM Ha 3eMiie 1
78 KonTtponbnas padota "Yribl u paccTossHus" 1 1
79 CucremaTtu3zanus 3HaHuil "MHOIOrpaHHUK HETO JIEMEHTHI" 1



https://fipi.ru/
https://fipi.ru/
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[Tupamuaa. Buasl nupamui. [IpaBunsHasnupamua

80 https://resh.edu.ru/
81 [Tpusma. [Ipsamas n HakinoHHas npusMsbl. I IpaBuibHas
npu3Ma
82 [Ipssmoit mapasuienenumnen, IpsiMOYroJIbHbIAIIapalICICIIUIIE,
Ky0
Brinykisle MHOrorpannuku. Teopemadiinepa
83 Y P P P https://resh.edu.ru/
. https.//fipi.ru/
Brinykisle MHOrorpanauku. Teopema Diinepa. [IpaBunbHble n
84 MOJTyTIPaBUILHBIEMHOT OTPAaHHUKH
85 KonTtponpHas padora "MHororpaHHuKH"
86 [ToHsiTHE BEKTOpa Ha MIOCKOCTU U BIPOCTPAHCTBE
87 CyMMa BEKTOpOB
https://fipi.ru/
88 Pa3HocTh BekTOpOB
89 [TpaBwuiio mapaienenureaa
90 YMHOKEHHE BEKTOpa Ha YUCIIO
Pazsnoxenne BekTopa Mo 6a3ucy Tpex BEKTOPOB, HE JISKAIIUX B https://fipi.ru/
OJHOM IJIOCKOCTH
91 8
92 CkansipHOE TPOM3BEICHUE
93 Brruncnenue yriia Mex 1y BEKTOpamH B



https://resh.edu.ru/
https://resh.edu.ru/
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POCTPAHCTBE
5 https://fipi.ru/
94 [Ipocreiimme 3agauu ¢ BEKTOpaMH
1
95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMHU 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOPAMH 1
. https://fipi.ru/
98 O0o001IeHNe ¥ CUCTeMATH3AIS 3HAHHUHA
1
99 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 1
100 HroroBas KOHTpOJIbHAS paboTa 1
101 HroroBast KOHTpoOJIbHAs paboTa 1 1
102 O00011IeHNE U CUCTEMATU3alINA 3HAHAN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6
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11 KUIIACC
KonuyectBo yacos DJIeKTpOHHbIe U poBbIE
Nem/m | Tema ypoka KonTpobibie oOpa3oBaTe/IbHbIEPECYPChI
Bcero
padoThbI
1 [ToBTopenue Temsl "KoopauHaTel BEeKTOpaHa IIOCKOCTH U B 1
npocTtpaHcTae"
2 [ToBTrOopenue Temsl "CKansipHOETIPON3BEICHUE 1
BEKTOPOB"
https://fipi.ru/
3 [ToBrOpenue Temsl "Briuncinenue yriamexay BEKTOpaMu 1
B IpocTpaHcTBe"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPAMOM, TPOXOASIIEH 1
yepe3 ABe TOYKU"
5 VYpaBHEHHE MIII0OCKOCTH, HOPMaJlb,ypaBHEHUE 1 https://resh.edu.ru/
IJIOCKOCTH B OTpe3Kax
5 VYpaBHEHHE IIII0OCKOCTH, HOPMaJlb,ypaBHEHUE 1
IJIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1 https://resh.edu.ru/
8 JInHeliHbIEe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIEe HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUPOBaHHE
10 AHanuTHUYECKHE METO/BI pacyeTa yriaaMex a1y NpsIMbIMU 1
B MHOTOTpaHHHUKaX



https://fipi.ru/
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1 AHanuTHYecKre METO/IbI pacueTa yriia Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmysa pacCTOSHUS OT TOUKH JIOTUIOCKOCTH B 1
KOOpJAMHATAX
https://fipi.ru/
13 HaxoxaeHue paccTosiHUI OT TOUKH JIOIUIOCKOCTH B KyOe 1
14 HaxoxneHue paccTosIHUIM OT TOUKH JTOTUIOCKOCTH B 1
MPaBUIILHON MTUPAMHUJIE
https://fipi.ru/
15 KontponbHas padora "AnanutudeckasireomeTpus" 1 1
16 CeueHusi MHOTOTPaHHUKOB: CTaHJAPTHBIEMHOTOTPAHHUKH 1
17 CeueHust MHOTOTPaHHUKOB: METOJ] CJIEJIOB 1
https://fipi.ru/
CeueHrss MHOTOTPaHHUKOB: CTaHJAPTHBICTNIOCKOCTH,
18 IepeceyeHms NPSMBIX U INIOCKOCTEN 1
19 [TapannensHbIle PsMBIE U TUIOCKOCTH: TTAPAIIICIIbHBIC 1
CEUYEeHUS
20 [TapannenpHbIie psMbIE U TUIOCKOCTU: PACUET 1
OTHOIIIEHUH
https://fipi.ru/
21 [TapannensHbIe IPSMBIE U TNIOCKOCTH: YTIBIMEXKTY 1
CKPEUIMBAIOIIUMHUCS TPSIMBIMU



https://fipi.ru/
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HepHGHI[I/IKy.]'IHpHBIC IIPSAMBIC U IIJIOCKOCTH:CTAaHJAPTHBIC
Imapbl HCPIICHAUKYIIAPHBIX IUIOCKOCTEHN B MMPAMBIX, CUMMCTPHUN

22 MHOT'OI'PaHHHKOB
93 [TepieH UKy ISIpHBIEC IPSMBIC U TUIOCKOCTH: TEOPEMa O TPEX
MEPICHIUKYIISIpax
24 [leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: BRIYUCIICHHS JUTHH httos://resh.edu.ru/
B MHOTOTpaHHHUKAX
[ToBTOpEHME: IOIMIATN MHOTOYTOJIbHUKOB, POPMYJIBI JUIS
25 TJI0IA N, COOOPaKEHHSI TIOT00MS
[ToBTOpEHME: IOIIAN MHOTOYTOJIbHUKOB, POPMYJIBI JIS
26 TIOMIA/ICH, COOOpaKCHHSI
noxoous
[ToBTOpEHME: IOIIAN MHOTOYTOJIBHUKOB, POPMYJITBI JUISI
27 IoIazen, cooopaxeHus mo1o0us
. https://fipi.ru/
[Tnomaau ceyeHnit MHOTOTPAHHHUKOB: TUIOIIA TN
28 MOBEPXHOCTEH, pa3pe3aHrs HAYacTH, COOOPaKEHHS
noaoous
[Tnomaau ceyeHnit MHOTOTPAHHUKOB: TUIOIIA TN
29 MMOBEPXHOCTEH, pa3pe3aHusi HA4acTH, COOOpaKEHUS
nmoaoous
30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPaHHUKH, CEUCHUS

MHOTI'OTPaHHUKOB"

31

O65nem Tena. OO6beM TPSIMOYTOJIBHOTOTIAPAIIICIICTIHIIEIA
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3anaun 06 ynBoeHUU Ky0a, 0 KBaJpaTtypeky0a; 0 TPUCEKIINH

32
yria
CrepeomeTrpuueckue 3a7auu, CBI3aHHbIE COOBEMOM
33 IIPSIMOYTOJIBHOTO ITapaJuleIenuneia
[IpuknaaHble 3a1a4u, CBSI3aHHbIE C BBIYMCICHUEM 00bEMa
34 IPSIMOYTOJIBHOT'O https://resh.edu.ru/
napaJesenumnena
35 OO6BEM NpAMOI MPU3MBI
36 CrepeoMeTpHuyecKre 3aa9u, CBA3aHHbIC CBBIYHCICHUEM
00BEMOB TIPSMOI TIPU3MBI
37 [IpuknaaHble 3a7a4u, CBA3aHHbIE C 00BEMOMIPSAMON MTPU3MBbI
Brraucienue 00bEMOB TEJI C IIOMOIILIO
38 orpeiesIeHHOro uHTerpana. O0bEMHAKIOHHOM
TIPU3MBI
Brruucnenue 00bEMOB TeI ¢ TOMOIIBIOOTPEIETICHHOTO
39 uHTerpana. O0bpeM https://resh.edu.ru/
MUPaMUIbI
40 ®opmyna o6beMa nupaMuibl. OTHOIIEHNEO0HEMOB MTUPaAMHUJL
C OOIINM YTJIOM
41 ®opmyna oobema nupamuibl. OTHOIIEHHE0OEMOB THUPAMULL
C O0LIMM yTJIOM
42 g;zﬁszrs;p::;cize 3aJ1auu, CBA3aHHbIE COOBEMaMU https://resh.edu.ru/
43 CrepeomeTpruecKkue 3aa4u, CBI3aHHbIE COOBEMaMU

ImrupaMuabl
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[Ipuknagueie 3agaun mo Teme "OObeMbITEN", CBI3aHHBIC C
44 00BEMOM HAKIOHHOU 1
MIPU3MBI
https://fipi.ru/
45 [Ipuknagueie 3apaun o TeMe "OO0bEMBI TeN'", CBA3aHHBIC 1
¢ 00BEMOM MUPAMHUIBI
46 [Ipumenenne 06bEMOB. BerurciieHnepaccTosSHUS 110 1
IUIOCKOCTH
47 KonTponbnas padota "O6beMMHOTOrpaHHUKA" 1
Hunuuapudeckas TOBEPXHOCTh,00pa3yoIIne
48 HAJTUHIPUYECKOM 1
MMOBEPXHOCTHU
49 Humnap. [psmon kpyrosoit nunuHap.Ilnomans 1 https://resh.edu.ru/
MOBEPXHOCTU LUITUHIPA
50 Konnyeckas moBepxHOCTh, 00pa3yrOIUEKOHUYECKOM 1
nosepxHocTu. Konyc
51 CeueHune KOHyca IJIO0CKOCThIO, NapaJIeIbHON 1
IUIOCKOCTH OCHOBaHUS
59 YceueHnslil kKoHyc. M300pakeHne KOHYCOBH YCEUCHHBIX 1
KOHYCOB
53 [Tnomaas 60KOBOM MOBEPXHOCTH U TOTHOMIIOBEPXHOCTH 1 https://resh.edu.ru/
KOHYyca
54 [Tnourans 60KOBON MOBEPXHOCTH U MOJTHOUIIOBEPXHOCTH 1
KOHyca
55 CrepeomeTprdecKue 3a1a4u Ha 1
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JI0Ka3aTeJIbCTBO U BBIYMCIICHUE, [IOCTPOECHUEM CEYCHUN
LUJIUHIPA, KOHYyCa

CTCpCOMeTpI/ILICCKI/IC 3aJa4u HagoKa3aTeJIbCTBO U

56 BBIYMCIICHHE,
MOCTPOCHUEM CEUCHHH IIMIIMH/IPA, KOHyCa
57 [TpuknaaHbIie 3a7a49u, CBSA3aHHBIC CIIHIUHIPOM
58 [TpuknaaHble 3a7a9u, CBA3aHHBIC CIMITUHIPOM
59 Cdepa u map https://resh.edu.ru/
[epeceuenue chepsl u mapa ¢ miockocThio.Kacanue mapa u
60 cdepsl TIOCKOCThI0. Bum n
n300pakeHue mapa
Ilepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u ceps! minockoctero. Bun nuzobpaxenue
rapa
62 VYpasuenue chepsl. [Inomans chepsl u eeyacteit https://resh.edu.ru/
63 Cummerpus cheps! U mapa
CrepeoMeTpriecKHe 3aa4u Ha
64 JI0Ka3aTeNbCTBO U BBIYHCIICHHE, CBSI3aHHbIC
co cepoit ¥ apoM, MOCTPOSHUEM UXCEUSHUN
TUTOCKOCTBIO
CrepeoMeTpriecKHe 3aa4u Ha
65 JI0Ka3aTeNbCTBO U BBIYHCIICHHE, CBSI3aHHbIC

co cdepoit U mapom, MOCTPOSHUEM UXCEUCHU N
IJIOCKOCTBIO
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[IpuknanHele 3a1a4u, CBA3aHHbBIE CO CPepoiin mapom

66

[ToBTOpEHME: OKPYKHOCTH HA IIOCKOCTH, BHIYUCICHUS B
67 OKPYKHOCTH, CTaHJapTHBICTIOA00MS

https://fipi.ru/
68 Paznuunbie KOMOUHAIIUY TEJ BpalCHHs] IMHOTOTPaHHUKOB
69 3anauu no teme "Tena u noBepxHOCTUBpalEeHUA"
https://fipi.ru/

70 3anauu no teme "Tena u noBepxHOCTUBpaILeHUA"
71 KontponbHas padota "Tena u moBepXHOCTUBpaIeHUs"
7 O6nem nununpa. Teopema 00 00BEMENPSIMOTO

HWIMH]IpA

Brruucnenue 06bEMOB Tell C TOMOIIBIO ONPEEICHHOTO
73 . P https://resh.edu.ru/

unTerpana. O6bEM KoHyCa
74 [Tnomaau 60KOBOI U MOIHONM NOBEPXHOCTUKOHYCA
75 CrepeomeTpuuecKue 3aJjauu, CBSI3aHHbIE CBBIYUCIIEHUEM

00BEMOB ITWJIMH]IPA, KOHYCa
76 [Ipuknanueie 3agaun 1o Teme "OObEMbI UITOIIATN

MTOBEPXHOCTEN TeN"
77 O0BeM mapa u mapoBoro cexropa. Teopema
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00 o0beme mapa. [nomane chepsl. CTepeomeTprdeckue
3aJ]auu, CBSI3aHHBIC CBBIYHCIICHHEM 00bEMOB II1apa,
IIapOBOTO

CerMEHTa M IapOBOT'0 CEKTOpa

78

[Tpuknaaneie 3agaun o Teme "OO0bEMBI TeNn", CBSA3aHHBIE C
00BbEMOM 11apa U mIoazbio chepsl. COOTHOIIEHUS MEXITY
IUIOINASIMM TOBEPXHOCTEH U 00bEMaMu

MOIOOHBIX Tell

https://fipi.ru/

79

[Tono6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00beMa mpu
nonobun. CtepeoMeTpruecKue 3a7auu, CBsI3aHHbIE C
BBIUHCIICHHEM 00BEMOB TEIl U ILTOMIACH

MMOBEPXHOCTEN

https://fipi.ru/

80

KonTponbras padota "[lnomanm moBepXHOCTH U 0OBEMBI
KpYTJbIX TET"

https://resh.edu.ru/

81

JiBmxeHust npoctpancTa. OToOpaxeHus.
JIBr>xeHust ¥ paBeHCTBO ¢uryp. OOumecBoiicTa
JIIBUKCHUH

https://resh.edu.ru/

82

Buael nBukeHnil: napajuiebHbIN NEPEHOC, IEHTpaIbHAS
CUMMETPHUS, 3€pKaJIbHAsI CHMMETPHS, IOBOPOT BOKPYT
psAMON

https://resh.edu.ru/

83

IIpeobpaszoBanus nogobus. [psmas u cepaditnepa

84

FCOMCTpI/I‘{CCKI/IC 3a1a41 Ha MPUMCHCHUCABUKCHU S

85

Kontponbnas padota "BekTopsl BiipocTpaHncTse"”
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86

O6o6maromiee moBTopeHue 11 MOHATHII 1 METOJIOB Kypca
reomerpuu 10—11 kiaccoB, cucremaTu3amnus 3HaHUM:
"TlapajsienbHOCTH

MPSIMBIX U TJIOCKOCTEH B MPOCTpaHCTBE"

87

O6o06matomee moBropenue 11 moHATHI U METOZOB Kypca
reomerpuu 10—11 kiaccoB,cucremaTr3anus 3HaHUM:
"BekTopsl B

npocTtpaHcTae"

88

O6o6matomee moBropenue 11 mMoHATHI U METOZOB Kypca
reomeTpuu 10—11 kiaccoB,cucremaTu3anys 3HaHU:
"BekTopsl B mpocTpaHcTBe"

https://fipi.ru/

89

O6o6matomiee mopropenue 11 moHATHH U METOIOB Kypca
reomerpun 10—11 knaccos,cuctemaruzanus 3Hanuii: "Oobem
MHOIOrpaHHHUKa"

90

O6o0maromiee moBTopeHue 11 MoHATHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccos,cucrtemaruzanus 3Hanuil: "Oobem
MHOIOrpaHHHUKa"

https://fipi.ru/

91

Ob6o0maroiiee moBTopeHue 11 MoHATHIT 1 METOJIOB Kypca
reomerpun 10-11 knaccos,cucrtemaTuzanus 3HaHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX TN

92

Ob6o0maromiee moBTopeHne 11 MOHATHIT 1 METOJIOB Kypca
reomerpun 10—-11 knaccoB,cucrtemaTu3anus 3HaHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX T
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93 Hroroas koHTpobHAs paboTa

94 HroroBast KOHTpoOJIbHAS paboTa 1 1 https://resh.edu.ru/

95 [ToBTOpeHmEe, 00001IEHNE U CUCTeMATHU3AUSI3HAHU T

HcTopus pa3BuTHS CTEpEOMETPHUH KaK
96 HAyKH U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJib B
97 Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJib B
98 Pa3BUTHH COBPEMEHHBIX 1 https://resh.edu.ru/

HHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
99 HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ pojib B
100 Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEPEOMETPHH KaK
101 HayKH U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U 1 https://resh.edu.ru/

KOMIIBIOTCPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPUHN KaK HAyKH U €€ PoJjb B
102 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8
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YYEBHO-METOAUYECKOE
OBECIIEYEHUE
OBPA3OBATEJIBHOI'O
IMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA
* Marematuka: ainredpa u Hauajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11knaccsl/ byty3os B.®., [IpacosnioB B.B. mox penakmueii

Canosunuero B.A., AkumonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://resh.edu.ru/
https://fipi.ru/



