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IHHOACHUTEJIBHASA 3ATINCKA

PII cocrasnena ¢ ucnonb3oBanuem Koncrpykropa ECOO ¢ npucBoenuem ID 917731.

I'eomerpus siBisieTcss OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro o0mero o0Opa3oBaHus, TaK Kak
o0ecrieynBaeT BO3MOKHOCTh M3YYEHHUs JUCLUUIUIMH €CTECTBEHHO-HAYYHOU HAINPaBICHHOCTH U
MIpEeIMETOB T'yMaHUTApHOTO Iukia. IlockoibKy jornyeckoe MbllUIeHHE, (GOpMUPYEMOE MpU
U3Y4eHUU OOYyYaroIIMMHCS MOHATUMHBIX OCHOB TI'€OMETPHUHM, NPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUH LIETIOUKH JIOTUYECKUX YTBEPKJIEHUI IPU PELIEHUH T'€OMETPUUECKHX 3a]a4, YMEHHE
BBIJIBUTaTh M ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS MPU PELIEHUH 3aaad
€CTECTBEHHO-HAY4YHOI'O LIUKJIA, B YACTHOCTU (PU3NYECKUX 3a]au.

ens ocBoeHust mporpammbl yueOHOTO Kypca «l'eomeTpusi» Ha yriyOJIEHHOM ypOBHE — pa3BUTHE
WHIUBUAYAJIbHBIX CIIOCOOHOCTEHN 00yUaromuxcs Mpu U3y4eHUH T€OMETPUH, KaK COCTaBJISIOIIEH
npeaMeTHON oOmactu «MaTtemaTtuka u HMHPOPMATHUKA» dYepe3 00ecleueHrne BO3MOKHOCTHU
MpUOOpEeTEeHUsT M UCHOJb30BaHUsl 0OoJiee TIyOOKMX TE€OMETPUYECKHMX 3HAHUN U JIEHCTBHUH,
CHEeIU(PUYHBIX TEOMETPUH, U HEOOXOUMBIX Ul YCHEIIHOTO NMPOoQeccroHaIbHOr0 00pa3oBaHus,
CBSI3aHHOT'O C MCMOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTteTHBIMH 3afjauaMu  Kypca TE€OMETpPUM Ha YIUIYOJEHHOM YpOBHE, pPacCIIUpPSIONIMMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciupeHue MpeacTaBIeHHs 0 FEOMETPUH KaK YaCTU MUPOBOM KyJIbTYphI M (POpMHpPOBaHUE OCO3ZHAHUS
B3aMOCBSI3U T€OMETPUU C OKPYXKAIOIIUM MHPOM;

¢bopMHpOBaHHE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UTypaX KaK O BaKHEHIIMX MaTEeMaTHUECKUX
MOJIENSIX, TO3BOJIAIONINX OMMCHIBATE U U3y4yaTh pa3Hble SBJICHHUS OKPY)KAIOLIEr0 MHpa, 3HaAHHUE
NOHATUIHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dopMupoBaHHE yMEHHs BIJIAZIETh OCHOBHBIMHM IOHATUSAMH O IPOCTPAHCTBEHHBIX (UIrypax U HX
OCHOBHBIMH CBOMCTBaMHU, 3HaHHE TEOPeM, (POPMYI U YMEHUE UX IPUMEHATh, YMEHUSI IOKAa3bIBATh
TEOpeMbI M HaXOAUTh HECTAHIapPTHBIE CIIOCOOBI PEIICHUs 3a/1ay;

(dbopMupoBaHHE YMEHUS pacllo3HaBaTh Ha YEPTEXKaxX, MOJEIAX U B peaIbHOM MUPE MHOT'OI'PaHHUKU U
TeJsa BpalleHHsl, KOHCTPYHPOBAaTh F€OMETPUUECKUE MOJEIH;

(dbopMupoBaHHE MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHHsI MaTEMaTHUECKUX TEOPHUH,
(bopMupoBaHHE IOHUMAaHUS POJIM AKCUOMATHKH IIPU NTPOBEJCHNUHN PACCYKICHUH;

(dbopMupoBaHHE yMEHHS BJIAJETh METOJAMH JI0Ka3aTeIbCTB M AJTOPUTMOB pEILEHMs, YMEHUS HUX
IPUMEHATh, MPOBOJUTH JOKa3aTelbHbIE PACCYXKAECHUS B XOJI€ PELIECHHUS CTEPEOMETPUUYECKHUX
3aJa4 U 3a/1a4 C IPAKTUYECKUM COoJiepKaHueM, (OpMHUPOBAHUE MTPEJICTABICHHS O HEOOXOIUMOCTH
JI0Ka3aTelbCTB IPU OOOCHOBAHWMM MAaTEMAaTUYECKUX YTBEPXKICHMH U PpOJIM aKCHOMAaTUKU B
IIPOBECHUU JIeAYKTUBHBIX PACCYXKACHUMN;

pa3BUTHE U COBEPLICHCTBOBAHWE WHTEJUIEKTYalbHBIX M TBOPUECKMX CHOCOOHOCTEH oOydaromuxcs,
[103HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATENLCKUX YMEHUHN, KPUTUUHOCTH MBIIIICHHS], HHTEpeca
K U3Y4YCHHIO T€OMETPUN;

¢dopmupoBanue (HYHKIMOHAJIBHOW TI'PaMOTHOCTH, DPEJIEBAHTHOW TI'€OMETPHH: YMEHMs Ppacro3HaBaTh
MIPOSIBJICHUS TEOMETPUUECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHbIX HKU3HEHHBIX
CUTYyallUsX M TPU HU3YYEHUH JPYTrUX Y4YEeOHBIX MPEAMETOB, MPOSBICHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEMN, MOJIETMPOBAHUS PEAIBHBIX CUTYalMH, UCCIIEJOBAHMSI TIOCTPOECHHBIX MOJIENIEH,
MHTEPIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JUHUAMU ydeOHOro Kypca «I'eomerpus» B 10—11 kimaccax sBisitoTCS:
«[IpsiMBle M TJIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tena Bpamenus», «Bekropsl u
KOOPJIMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.



Cdhopmymupoannoe Bo ®I'OC COO tpedoBaHue «yMETh ONEPUPOBATH MOHATUSIMIY, PEICBAHTHBIMHU
reoMeTpur Ha YriyonéHHoMm ypoBHe oOydenuss B 10—11 kmaccaX, OTHOCHUTCS KO BCEM
COJepKaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a (OpMHUpOBaHHE JIOTUYECKUX yMEHHM
pacripenensieTcsi He TOJIBKO MO CO/IepKaTeIbHBIM JJMHUSAM, HO U 110 ToAaM oO0ydenus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHuss denepanbHoil pabodeit
IPOTpaMMBI, pacpeAeaEHHBIM 10 roJaM 00Y4eHUs1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecs oOpaiaiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAJCHHE T'C€OMETPUYECKHMHU TOHSATUSAMH W HaBBIKAMHU
MOCIIEIOBATEIbHO M TOCTYIATENbHO, C COOJIOEHUEM TMPHUHIIUIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJarOIuXCsl, paCIIupsis
u yriyonsis e€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSA3H.

[epexoxa K U3y4EeHUIO TEOMETPHH Ha YIITYOJIEHHOM YPOBHE TI03BOJISET:

co3/1aTh yCIoBUs aist auddepeHiuanuy o0yueHus, MoCTPOSHUs HHANBUYaTbHBIX 00pa30BaTeIbHbIX
nporpamMM, 00eCHeunuTh YriyOJIEHHOE H3YdeHHE TEeOMETPHHM KaK COCTABIIAIONICH Yy4eOHOTO
npeamerta «MareMaTnka;

MOJTOTOBUTH OOYYAIOMMUXCS K TMPOJOJDKEHUIO M3YYCHHS MAaTEMaTHKH C y4€ToM BbhIOOpa Oymymiei
npodeccun, oOecnedrBas TMPEEMCTBEHHOCTh MeXAy OOmMM U NpodecCHOHATbHBIM
00pazoBaHHEM.

Ha uzyuenue yue6Horo kypca «I'eomeTpus» Ha yriyonéHHoM ypoBHe otBoauTcs 204 gaca: B 10 kinacce
— 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeoMeTpuu. Touka, mHpsMas, IUIOCKOCTb, IpocTpaHcTBo. I[lonsitue 006
aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMbI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue MpsIMBIX B IMPOCTPAHCTBE: IEPECEKAIOLIUECs, MapajllelibHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSIMblE B MPOCTPAHCTBE, MapaUIENbHOCTb TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B mapajuieabHON NPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapauleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleIbHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpad/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHIuKyNIApHOCTD MPSAMOI U MJIOCKOCTU: MEPIEHIUKYISIPHBIE MPSIMbIE B MPOCTPAHCTBE, MPSMbIE
napajuleNibHble U MEPHeHIUKYISIpHbIE K IIOCKOCTH, MPU3HAK MEPIEeHIUKYIIPHOCTH MPSIMON U
IJIOCKOCTH, TEOpeMa O MNOpsIMOM  NEPHEHAUKYISPHOM  IIOCKOCTH.  OpTOroHalbHOE
npoexkTupoBaHue. llepneHAUKYIslp W HAKJIOHHBIE: PACcCTOSHUE OT TOYKUM JIO IUIOCKOCTH,
paccTosiHUEe OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUryphl Ha IIIOCKOCTh. [leprnenaukynspHoCTh
IUIOCKOCTE: TMpU3HAK NEPHEHIUMKYISIPHOCTH JBYX IUIOCKocTed. Teopema o  Tpéx
MEPIEHINKYIIAPaAX.

VYriael B ONpOCTPAHCTBE: Yrojd MEXAY NPSMOW M TJIOCKOCTBIO, JABYTPAHHBIM YroJi, JUHEWHBIA Yroj
JIBYIpaHHOTO yria. TpéxrpaHHbli W MHOrorpaHHbie yribl. CBOWMCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHMKH

Buzabl MHOrorpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronpHas mnpusma, npsmas u
HaKJIOHHasl TMpU3Mbl, OOKOBasg U TMOJHas MOBEpPXHOCTh mpu3Mbl. llapannenenunen,
MPSIMOYrOJIbHBIM Mapajulesienunes] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. [Mupammma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
MpaMuia, paBuibHAs TPEYTroabHas MMpaMuia U MPaBIIbHBIN TeTpadap, kyO. [IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3/P, JOJEKadIp U UKOCAIP.

Brruncnenue s1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, Auaronanu, yrisl. [Lnomans 60koBOM MOBEPXHOCTH
1 MIOJTHOM MOBEPXHOCTH NMPSIMOM MPU3MBI, IJIOIIA/[b OCHOBAaHUMN, TEOpeMa 0 O0KOBOI MOBEPXHOCTH
npsMoii mpusmbl. [Inomaas G0KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOW MHPAMUJBI,
TeopeMa O ILIOIIAN YCEeUYEHHON TUPaMUIBL.

CummeTpusi B MPOCTPAHCTBE. DIEMEHTbl CUMMETPUU MPABWIBHBIX MHOTOTPaHHUKOB. CHUMMETpHS B
MPaBUILHOM MHOTOTPaHHUKE: CUMMETpUsl NapajulesieNuneaa, CMMMETPUsl MPAaBUIbHBIX MPU3M,
CUMMETpHUS MTPABUIIbHON MUPAMUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[lonsaTHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOpAa, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJIEHHBIE U IPOTUBOIOJIOKHO HaIlpaBJICHHbIE BEKTOpBL. PaBeHCTBO



BEKTOPOB. JIeHCTBUA C BEKTOPAMM: CJIOKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBA CI0KEHUs BEKTOpOB. CBOIICTBA YMHOKEHUS
BEKTOPA Ha yucio. [lonsATHe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamuienenunena. TeopemMa O pa3aoXEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimoyrosnbHas cucrema KoopAuHAT B npocTtpaHcTBe. KoopanHate!l Bekropa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaAMM TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena ppamenust

[TonsTHs: UMIMHAPUYECKas MOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTb, cepuyeckas MOBEPXHOCTb,
oOpasytomue nmoBepxHocTeil. Tena BpaieHus: MUIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map.
B3aumHoe pacnonioskenue cgepsl U MI0CKOCTH, KacaTellbHas IMIOCKOCTh K chepe. M3o0pakenune
TeJ BpalleHus Ha MmIockocTH. Pa3BépTka uunuuapa u konyca. CuMMeTpHs cepsl U 1apa.

O6bEM. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOJIBHOTO Mapajliesienumena u
cienctBus u3 He€. OOBEM MPSIMON U HAKIIOHHOM MPU3MBIL, IWITUHPA, TUpaMUIbl U KoHyca. O0bEM
11apa u 1apoBOro CerMeHTa.

KoMOuHamuu ten BpamieHuss 1 MHOTOIpaHHUKOB. [Ipu3ma, BnucaHHas B HUJIMHAP, OMMCAHHAS OKOJIO
umnHapa. [lepeceuenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u cepsl MiIoCKOCTHIO.
[ToHsiTHE MHOTOTpaHHUKA, OMKUCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHON B MHOTOTPaHHUK WU
TEJIO0 BpallleHUS.

[Tmomaap MOBEPXHOCTH MIUIMHIIPA, KOHYCa, TIomaas cepsl u e€ yacteil. [logoOue B mpocTpaHCTBe.
OtHomeHne 00BEMOB, MUIONIAICH TTOBEPXHOCTEH M0oA00HBIX duryp. [IpeoOpa3zoBanue mompoous,
roMoTeTHs. Perenue 3a1a4 Ha MIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceyeHHil MHOTOTPAaHHHMKOB M Te€J BpallleHUs: CEUYeHHs LWIuMHApa (TapamielabHO U
MEPIEeHIUKYIAPHO OCH), CeueHUs KOoHyca (MapajulefibHble OCHOBAHUIO W TMPOXOJAIIUE uepe3
BEPIIMHY), CEUCHUS 1Iapa, METOJbl MOCTPOCHUSI CEYCHMI: METOJ CIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Onepanuu Haj BekTopaMu. BekTopHOe ymMHOXKeHHe BeKTopoB. CBoicTBa
BEKTOpHOro yMHOXkeHHs. [IpsMoyrosnpHas cucrema KoopAMHAT B mpocTpaHcTBe. KoopauHaTsl
BekTopa. Pasnoxkenue BekTopa mo 6aszucy. KoopamHaTHO-BEKTOPHBIH METOJA MPU PpEIICHUU
reOMETPHUYECKUX 3a/1a4.

JBu:keHusI B IPOCTPAHCTBE

JiBuxkenus npoctpanctBa. OtoOpaxkenus. JIBrkeHus u paBeHcTBO ¢uryp. O01mne cBoiicTBa ABMKEHUH.
Bunel aBMKeHUM: MapalljieNbHbII NepeHoC, [eHTpallbHas CUMMETPHS, 3epKalbHas CUMMETPUS,
MOBOPOT BOKPYT npsimMoi. [IpeoOpazoBanus nonobus. [psamas u cdepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BoCIMTAHME:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIMK OOYYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOTO YJIEHA
poccuiickoro oOIIecTBa, MpPEACTAaBICHUE O MaTeMAaTHUYeCKUX OCHOBaX (YHKIIMOHHPOBAHMS
Pa3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKIAHCKOTO OO0IIecTBa (BHIOOPHI, ONIPOCH U APYroe),
YMEHHE B3aMMOJCHCTBOBATH C COIMAJIBHBIMH HHCTHUTYTAMH B COOTBETCTBHHU C UX (YHKIHMSIMH H
Ha3HAYCHHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUICKOM Tpa’kJaHCKOM HIEHTHYHOCTH, YBO)XEHMSI K MPOLUIOMY U HACTOSIIEMY
poccuiickoil MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHWE K JOCTHUKEHHMSIM POCCUUCKMX MaTeMaTHUKOB U
poCCcHUiiCKOH MaTeMaTH4eCKOM IIKOJIbI, WCIIOJIb30BAHME OSTHUX JOCTWKEHUN B JPYrUX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH poccHiickoro Hapona, c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
STHUYECKOrO TOBEJEHHUS, CBS3aHHOTO C MPAKTUUYECKUM TPUMEHEHHEM JOCTHKEHHH HayKu H
JeSITeNIbHOCTBhIO YUYEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOLIEHHE K MHUpY, BKJIIOYas 3CTETHKY MaTEeMaTUYeCKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB,
3a/1a4, pEUICHUM, PacCyXACHUN, BOCIIPUUMYHMBOCTh K MATEMATHYECKUM ACIIEKTaM Pa3JINYHbIX BUJOB
HCKYCCTBa;

5) pusnveckoe BocnuTaHuE:

Cc(OPMHPOBAHHOCTb YMEHUS NMPUMEHATh MaTEMATUYECKUE 3HAHUS B MHTEpEcax 370pOBOT0 U 0€3011aCHOTO
oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3J0pPOBbIO  (30pOBO€ IIMTaHHE,
cOaNaHCUPOBAHHBIN PEXXUM 3aHATHH U OTAbIXA, peryispHas (u3nyeckas akTUBHOCTB), (puznueckoe
COBEPUICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIIBHON EATEIBHOCTBIO;

6) TpyaoBOe BocIiuTaHME:

TOTOBHOCTb K TpYyAY, OCO3HAHHME IIEHHOCTH TpYyAOIIOOMs, MHTEpEC K pasIndHbIM  chepam
po(heCCUOHAIBHON JAEATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKOW M €€ MPWIOXKEHUAMH, YMEHHE
COBepILaTh OCO3HAHHBIM BeIOOP Oyayiieil npodeccun U pealn30BbIBATE COOCTBEHHbIE JKU3HEHHBIE
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHHMIO M CaMOOOpa3OBAHUIO Ha
IIPOTSHKEHUU BCEU >KU3HHU, TOTOBHOCTb K AKTUBHOMY YYAacTHIO B PEIICHHWU IPAKTHYECKUX 3alad
MaTeMaTU4ECKON HalpaBIECHHOCTH;

7) 3K0JI0THYECKOEe BOCIINTAHHE:

C(OPMHUPOBAHHOCTb  HKOJOTMUECKOW KYJIbTYpbl, IOHMMAHHE BIMSHUS COLUATBHO-3KOHOMHUYECKUX
MIPOIIECCOB HAa COCTOSIHWE MPUPOJHON M COLMAIBHOM Cpesibl, OCO3HAHME TJI00AIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTALUs Ha IPUMEHEHNE MaTeMaTHUECKUX 3HAaHUN IS pelIeHus 3a/1a4
B 00JIaCTH OKpY’KaloIlel cpesbl, IUIAHUPOBAaHUE TOCTYIKOB U OLIEHKH MX BO3MOXKHBIX MOCIEICTBUI
IUI OKpYXKaroIllel Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:

c(OPMHUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKd U
OOIIeCTBEHHON TpPAaKTUKW, T[OHMMAaHUWE MaTeMaTHUYecKOod Hayku Kak cdepbl 4YeroBeyecKon
JESITEILHOCTH, ITAlOB €€ pa3BUTUS M 3HAYMMOCTH Ul Pa3BUTHS LIMBWIM3ALIMHU, OBJIAJCHUE SI3bIKOM



MaTeMaTUKH M MaTeMaTH4eCKOM Ky.HBTypOfI Kak CpCACTBOM IIO3HAHUA MHpPA, TOTOBHOCTH
OCYIICCTBJIATDH MPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIbHOCTE MHANBUAYAJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBIIATH M XapaKTEPH30BATh CYIIECTBECHHBIEC TPU3HAKA MAaTEMAaTHIECKUX O0BEKTOB, MOHITUH, OTHOILICHHHA
MEX]y IOHATHAMH, (POPMYIHPOBATH ONIPEICIICHUS IOHATHH, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJ1accu(uKaIy, OCHOBAHUS [Tt 0000IIEHUS M CpPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHATN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH M TNPEOOPA3OBBIBATH CYKICHHS: YTBEPAWUTENIBHBIE W OTPHUIIATEIbHEIE,
€IMHUYHBIC, YaCTHBIE U 00IINe, YCIIOBHBIE;

BBISBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeYHMs B (pakrax, IaHHBIX,
HAOJIOIEHUSAX W YTBEPXKACHUSX, NpeIaraTh KPUTEPUU IS BBISBICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeTaTh BBIBOJBI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M HHIYKTHBHBIX YMO3AKITIOUCHHIA,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

MIPOBOJIUTH CAMOCTOSITENIHHO JIOKA3aTeILCTBA MATEMATUIECKUX YTBEPKIACHUHN (TIPSMBIE H OT IPOTHBHOTO),
BBICTPaMBaTh apryMEHTAIINIO, TPUBOJANUTE MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE
CY)XIICHHSI ! BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHus: yueOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BAapHaHTOB pEIICHHUS, BHIOMpATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue 1eHCTBHSA:

UCIIOJIb30BAaTh BOIPOCHI KakK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH BOMPOCHI,
(buKcUpyIOIue TPOTUBOPEUHE, MPOOJIeMy, YCTaHABIMBATh HMCKOMOE M JaHHOE, (OpMHUPOBAThH
TUIO0TE3Y, aprYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO ~CIUIAHUPOBAHHBIM  OKCIEPUMEHT, UCCIIEJOBaHUE IO YCTaHOBJICHHIO
0COOCHHOCTE MaTeMaTH4eCKOro O0OBbEKTa, SBJICHUS, MPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIbHO (pOPMYITHPOBATH 000OIIEHUSI M BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO HaOIIOACHMUS,
UCCIIeIOBaHUS, OLEHUBATh I0CTOBEPHOCTh MOJMYYEHHBIX PE3Yy/IbTaTOB, BRIBOJOB U 00001IEHN;
MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLIECCa, a TAKKE BBIIABUTATh MPEIIOJIOKEHUS O €r0 Pa3BUTUU B

HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIIAATH Ae(DULIUTHI MH(OPMALINK, TaHHBIX, HEOOXOIMMBIX JJIs OTBETA HA BOIIPOC U JIJISl PEIICHHS 3a/1a4H;

BbIOMpaTh WH(MOPMALMIO M3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3HPOBATH H
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

CTPYKTYpPUPOBATh UH(OPMALIHIO, TPEJICTABISTH €€ B Pa3IUYHBIX (popMax, WILTIOCTPUPOBATH rpapruecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTuBHbIE YHUBEpPcadbHbIe yueOHbIe el cTBUs
O60menue:
BOCIIPUHUMATh U (OPMYIHPOBATH CYXJCHUS B COOTBETCTBHM C YCIOBHSIMH M IEISIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS
0 XO/1y pEIICHUS 3a/1a4l, KOMMEHTHPOBATH MOJyUEHHBIH pE3yNbTaT;



B X0Ji¢ 00CYK/ICHUs 3a1aBaTh BOTPOCHI IO CYIIECTBY 00CYK/1aeMOU TeMbI, MPOOIEMBI, PeIaeMoii 3a/1a4H,
BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA IMOMCK PEIICHHS, COTIOCTABIISITh CBOU CY)XICHHUS C CYKIACHUSIMU
APYrUX yYaCTHHKOB JUAJIOra, OOHAPYKHBATh PAa3JIMuMe U CXOJACTBO MO3UIMH, B KOPPEKTHOU (Qopme
(bopMyIHpOBaTh pa3HOTJIACHS, CBOU BO3PAKEHHS;

NPE/CTABIATh PE3YNbTAThl PEIICHHS 3aaduM, SKCICPHUMEHTa, UCCICIOBaHHs, MPOCKTa, CaMOCTOSTEIBHO
BBIOMpPATh (hOpMAaT BBICTYIUICHUS C YUETOM 3a]a4 IPE3eHTAIlMNA U OCOOCHHOCTEH ayIuTOPHUH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHH 3a]]a9H, BRBIOUPATh CIIOCO0 PEHICHHUS C YIETOM UMEIOIINXCS PECYypPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEHICHUN C yIETOM
HOBOM MH(popMaLINH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbII HHTEJJIEKT:

BJIaJICTh HABBIKAMH MTO3HABATEIILHON peQUICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX JICHCTBUI U MBICITHTEIHHBIX
MPOIECCOB, WX pe3yJabTaTOB, BIANETh CHOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS Ipolecca H
pe3ysbTara penieHus MaTeMaTHIeCKOH 3a1auu;

MPEBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEIICHHH 3a/1a9l, BHOCHUTh KOPPEKTHUBHI B
NESITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENTLCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OIICHWBATh COOTBETCTBHE pe3yJabTaTa IEIM W YCJIOBHSIM, OOBSICHATH NPUYUHBI JIOCTYDKCHUS WIIN
HEJOCTHKEHHS PE3y/IbTaTOB JICATEIHHOCTH, HAXOJWTh ONIMOKY, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MMOHUMATb U UCII0JIb30BATh MPEUMYILECTBA KOMAaHIHOM U MHIUBUIYAIbHON paOOThI IPU PEIICHUH YUeOHBIX
3aJ1a4, MPUHUMATh [eJIb COBMECTHOM JeSITeIbHOCTH, MJIAHUPOBATh OPraHU3aIMI0 COBMECTHON paboTHI,
pacrmpenensaTh BUIbI paboT, TOTOBApUBATHCS, 00CYKIaTh MPOIECC M Pe3yabTar paboThl, 0000mAaTh
MHEHUS HECKOJIBKUX JIFO/ICH;

Y4acTBOBATh B TPYIIOBBIX (hopMax padboThl (00CYXIeHUs, 0OMEH MHEHHI, «MO3TOBBIC IITYPMbI» U UHBIE),
BBITIOJIHATH CBOIO YacTh paOOThI U KOOPIAUHUPOBATH CBOM JCHCTBUS C APYTMMH YJI€HAMU KOMaHJBbI,
OIICHMBATh KadyeCTBO CBOEro BKJIaJa B OOHIMI MPOAYKT IO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

INPEIMETHBIE PE3YJIBTATbBI

K xonny 10 kaacca oOyyaronuiicss Hay4uTcs:

J CcBOOOJIHO OIEPUPOBATh OCHOBHBIMU MOHATHSMM CTEPEOMETPUH IPH PELICHUM 337ad U
IIPOBECHUHU MaTEMaTUYECKUX PacCyKICHUM;

o IIPUMEHATh aKCUOMBI CTEPEOMETPUN U CJEACTBUSA U3 HUX IPU PELICHUU IE€OMETPUUYECKUX
3az1a4;

o KJIaccu(UIMPOBaTh B3aUMHOE DPACIOJOXKEHHE MPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

o cBOOOJIHO OIEpPUPOBATh MOHATHSMHU, CBSI3aHHBIMM C YIJaMH B IPOCTPAHCTBE: MEXAY
HPSIMBIMU B ITPOCTPAHCTBE, MEXK Y IPSIMOU U INIOCKOCTBIO;

. cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMHU C MHOTOTpaHHUKaMU;

. cBOOOJITHO pacro3HaBaThb OCHOBHBbIE BHUJIBI MHOTOTPAaHHUKOB (TpU3Ma, MNHPaMUAA,
PSIMOYTOJIBHBIN Mapajuiesenumnesn, Kyo);



KJIaccu(pUIMpOBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHHUS ISl KIIACCH(PHUKALINN;

cBOOOJTHO ~OMEpUPOBATh TMOHATHAMHM, CBA3aHHBIMH C CEUYEHHEM MHOTOTPAaHHHUKOB
IUIOCKOCTBIO;

BBITNIOJIHATh HapaJljieNIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHPOBAaHWE (QHUTYp Ha
TUIOCKOCTD, BBITIONHATH N300pakeHus PUTYyp Ha IIOCKOCTH;

CTPOHWTH CEYCHHS MHOTOTPAHHMKOB PA3JIMYHBIMH METO/JaMH, BBITOJHATh (BBIHOCHBIC)
TUTOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BH]I CBEPXY, COOKY, CHU3Y;
BBIUMCIATh  IJIOMIAJM  TOBEPXHOCTEH  MHOTOTPAaHHMKOB  (Ipu3Ma, IUpaMHa),
TE€OMETPUIECKUX Tell C MPUMEHEHHEM (HOpMYIT,

cBOOOTHO ONEPUPOBATH TOHATHSIMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

CcBOOOJTHO ONEpPUPOBATh TOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpIMHATaM B
MIPOCTPAHCTBE;

BBITIOJTHATE JICHCTBUS HAJl BEKTOPaMH,

pemiath 3aJadyd  Ha  JO0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUN U HaX0XJICHUC
TCOMETPUUCCKUX BEJIUYNH, MIPUMEHAA U3BECTHBIC MCTOABI TP PECIICHUN MATEMATHYCCKHX 3a1a4
TMOBBIIICHHOTO U BBICOKOT'O YPOBHSA CJIOKHOCTH,

MPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1a4;

W3BJIEKaTh, MPeoOpa3oBbIBaTh U HWHTEPIPETHUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeACTaBICHHYIO Ha YEPTEeKaxX U PUCYHKAX;

MIPUMEHATh IOJIYYCHHBIE 3HAHUS HAa NPAKTUKE: CPABHUBATH M AHAJIU3UPOBATH pEaJIbHBIC
CUTYallNM, IPUMEHATh U3YUYCHHBIC MTOHATUS B MPOLECCE MOMCKA PEIICHUS] MaTEMaTUYECKU
chopMynupOBaHHOMN MPOOJIEMBI, MOJIETUPOBATh peajbHble CUTYyallul HA SI3bIKE T€OMETPHH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJEINIH C UCITOJIB30BAHUEM I'€OMETPUUYECKUX ITOHITUI U TEOPEM,
anmapara aireOppl, peliaTh NPaKTUYECKHWE 3aJaud, CBA3aHHBIE C HAXOXKICHHEM
F€OMETPUUYECKHUX BEJINYUH;

MMETh TPEJCTAaBICHUS 00 OCHOBHBIX ATalax pPa3BUTHS I'€OMETPUM KaK COCTAaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kiacca oOydaromuicss HAyIUTCS:

CBOOOJTHO OIEPHPOBATH TOHATHSIMHU, CBS3aHHBIMH C IHJIMHIPUYECKOW, KOHUYECKOH W
cepuiecKoil MOBEPXHOCTIIMH, OOBSICHSATH CIIOCOOBI TIOTYUCHHS;

OTIEPUPOBATH IMOHITUSMH, CBS3aHHBIMU C T€JIAMHU BPAILICHUS: IWIMHIPOM, KOHYCOM, Chepoii
U 11apoM;

pacrmo3HaBaTh Tejia BpalleHus (IWIMHIP, KOHYC, cdepa U 1map) U OOBSICHITH CHOCOObI
MOJTyYCHUS TEJl BPALICHUS;

KJIaccu(UIMPOBATh B3aHMHOE PACIIOJIOKEHHE CHEPhI U TIIOCKOCTH;

BBIYHCIISATH BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U Tell BpallleHus, 00bEMBI U TUIOIIAIN
MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ BpAIICHHs, TEOMETPUUECKUX TEJl C MPUMEHEHUEM
hopmy;

CBOOOJHO OIEpPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOHMHAIMAMH Tell BpAIEHUS H
MHOTOTPAaHHUKOB: MHOTOTPaHHHUK, BIIMUCAHHBIN B cepy U OMUCAHHBIN OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAaHHUK HIIM TEJIO BpPAICHUS;

BBIYHCIISATH COOTHOIICHHSI MEXKY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMH TOI0OOHBIX TElT;



n300pakaTh U3ydaemble (PUTYpBI, BBIOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEIKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (QUTYp: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpaILlCHHS,
U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOoOpa30BhIBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OIIE€palMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pelaTh reOMETPUYECKUE 3a/1a4 Ha BBIYMCIIEHUE YTJIOB MEXIY MPSAMBIMU U INIOCKOCTSAMU,
BBIYMCIIEHUE PACCTOSHUN OT TOUKU 0 IUIOCKOCTH, B LIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOIO METO/1a IPU PELICHUH;

CBOOOJHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMMU C JIBUKEHHEM B INPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBITNIOJIHATH N300pakKeHNs MHOTOTPAaHHUKOB U TEJI BpaLllEHUs IPU NapauIeIbHOM IIepeHoce,
LEHTPAJIbHOM CHUMMETPHUH, 3E€pKAIBHONM CHMMETPUH, IPU IOBOPOTE BOKPYI IIPSIMOM,
npeoOpazoBaHus OI00US;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BPAILLEHHs: CEUEeHUs LWIMHJpaA (MapajliesIbHO U
MEPIEeHIUKYIIIPHO OCH), CEYeHHUs KOHYca (TapaielbHble OCHOBAHUIO U MPOXOAIIUE Yepe3
BEpIINHY), CEUCHHUS 11apa;

WCIIOJBb30BATh METOJABI TIOCTPOEHUS CEYECHHMM: METOJ CIEJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI ITEPEHOCA CEKYIIEH MIIOCKOCTH;

NOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeoMeTpudeckue (GakThl sl peleHHs CTEepPeOMETPUYECKMX — 3ajad,
IIPEAIOIAralONINX HECKOJIBKO 1IarOB PEIICHHUs, €CIIU YCIOBHS IPUMEHEHHUS 3a/1aHbl B IBHOU
Y HEeSIBHOU (popmMme;

pemars 3aJa4d  Ha JOKa3aTeIbCTBO MAaTEMATHYECKMX OTHOUICHMM W HaXOXICHUE
T€OMETPUYECKUX BEIINYMH;

IIPUMEHATh IIPOIPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHMKALMOHHBIE CHCTEMBI IIPU
PEILIEHUN CTEPEOMETPUYECKHUX 3a]aY;

IIPUMEHSATH NOJy4YCHHBIC 3HAHUS Ha NPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATh U OLICHUBATh
peaJIbHbIE CUTYyallud, NPUMEHATh W3YYECHHBIE IIOHATHS, TEOPEMBI, CBOWCTBA B IIpOLIECCE
[IOMCKA peIIeHHs] MaTeMaTHYecKH CQOPMYJIUPOBAHHONH MpPOOJIEMBbI, MOJEIUPOBATH
peaJIbHbIE CHUTyalluM Ha S3bIKE I'€OMETPHM, WCCIIEN0BaTh IIOCTPOCHHBIE MOJEIU C
HCIOJb30BAHUEM T€OMETPHUYECKMX MOHATHUH W TeopeM, ammapara aireOpbl, penarb
IIPAKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEIIMUNH;

UMETh IMpPeJCTaBIeHUs 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM KaK COCTABHOM 4acTu
(GyHaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 23 1 https://resh.edu.ru/
B
5 3aMMHOE PACIIOJIOKEHHE MPSIMBIX B 6 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U TUIOCKOCTEN B 3 httos://resh.edu.ru/
MIPOCTPAHCTBE
4 HepHeHHminpHOCTB HPAMBIX 25 https://resh.edu.ru/
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYrubl 1 paccTOsIHUS 16 https://resh.edu.ru/
MHororpaHHUKH 7 https://resh.edu.ru/
BekTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/
8 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5 httos://resh.edu.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamupl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxeHne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETaAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOAAT Yepe3 X
pé6pa. N3o0paxeHnne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBaH#e MoCTPOSHHBIX CCUCHHIM
pa3HBIMU IIBETaAMHU

12

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHUN
pa3HBIMU [IBETaMU

13

N300paskeHue ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus




IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertox cieoB Uit MOCTPOSHHS CEUCHHIA.
CpoiicTBa epecedeHnii NpsIMbIX U
IJIOCKOCTER

16

Mertoa cienoB Uit OCTPOCHHS CEUSHHH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIIaroB
MOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIMCh LIATOB
IOCTPOEHHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIxX. [lapannensHble TpsMble B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAaHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEIBLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napasienbHONH IPOEKIIUU




28

[enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIIEIbHOCTH NPSIMOHN U
IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aa4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapaieNbHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOLLEHUN

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.[CfI 4yepe3 TOYKY, HC




MPUHAJICKALLYIO TAHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

36

CpoiicTBa napauieabHbIX IJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPEThEn

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O TEPEcCeUeHUH MPSIMOii C
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefienuneaa

41

Brruncnenue AmuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusznak
MEPIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

43

[lepnieHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 4yepe3 TOUYKY IPOCTPAHCTBA U
MEePIICHIUKYIIIPHOM K TUIOCKOCTH

45 [TnocKoCTH U ePIIEHAUKYISIPHBIC HM
MPSIMBIC B MHOTOTPAaHHHKAX

46 [T10cKOCTH U TEPIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[lepneHuKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHMKyIsIpa U3 TOYKU
Ha TIPSIMYIO
[TeprieHIUKYIISAP M HAKIOHHAS.

48 [TocTpoeHue MepIeHIUKYIIIpa U3 TOYKA
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYISIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBatoIuMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IIJIOCKOCTEM

53 OpTOoronanbHO€ MPOECKTUPOBAHUE
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MPaBUWJIBHON MUPAMUBI C TIOMOIIBIO

OpTOFOHﬁJ’ILHOfI MMpOCKINHU




55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OITyCTUTH HEPIIEHUKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KonTtponbHas padota "B3zanmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpancrae"

63

HOBTOpeHI/ICZ yroJj Mexnay IpiaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHA B
MIPOU3BOJIBHOM TPECYI'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METOIbI BBIYNACICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeCeYeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
MU3MEpPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuieJIenune1a

70

Teopema o AuaroHaIM MPSMOYTOJIBLHOTO
TapajuieJienuIe/ia u CIeICTBHE U3 Hee

71

CrepeoMeTpHrueckue U IpUKIIaIHbIE
3a/lauM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IIPpsAMBIC, ITapaJJICIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapaJyiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIMBAIOIHUXCA TPAMBIX, PAaCCTOAHUC
MCKAY CKPCHINBAOMIUMUCS IIPSAMBIMHU B
MPOCTBIX CUTYalIUAX




74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpaHHbIid yrosu, HEpaBeHCTBA AJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIeCKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTu3anus 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80

[Tupamuna. Buasl nupamup. [IpaBunbHas
nupamMua

81

[Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brimykibie MHOTOTpaHHuKH. Teopema
Ditnepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. ITpaBuibHbIE 1
IIOJIYIIPaBUIIbHBIE MHOTOIPAHHUKHU

85

KonTtposneHas padota "MHOrorpanHiKN"




86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PazHocTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne Bekropa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Brrarcnenue yriia Mex,1y BEeKTOpamMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeEMaTU3alis 3HAHUN 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTae”
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosTHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KontponbHas pabota "Ananutuyeckas
reoMerpus"

16 CedeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CeyeHHsI MHOTOT'PAHHUKOB: METO/T
CIIEJIOB
CeyeHHsI MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTEPECCUCHUS
NPSAMBIX U IIOCKOCTEHN

19 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphl

NEPpICHAUKYIIAPHBIX ILIOCKOCTEH B
psAMBIX, CHMMETPHUH MHOT'OI'PaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[nomany ceyeHnit MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3amaun 00 yABOCHUU Kyda, O
KBajIpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uurerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOMIBIO
onpenenéHHoro uurerpana. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00IIUM YTIIOM

42

CrepeoMeTpuueckue 3a/1a4M, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHBIC
¢ o0BEMamMH MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMIMHIIPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTpHrueckue 3a1auu Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMH LUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uuTerpana. OobpEmM
KOHYCa

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUHCIEHUEM 00BEMOB TEN U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl n1BukeHMid: apamiebHbII
MePEHOC, IICHTPAIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Marematuka: anreOpa U Hayajga MaTeMaTHUYECKOTO aHalli3a, TeOMETPUS.
I'eometpus: 10-11-e knaccel: 0a30BbIN U yrayOJaeHHBIN ypoBeHH: yueOHuK, 10-11
knaccel/ Atanacsia JI.C., bByty3os B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmectBo «M3narenscTBO «IIpocBemnieHne»

2. 'eomerpus. unaktuueckue matepuansl: 10 knace/ b.I'.3uB, B.M.Meiinep.-
Mockaa: [Ipocsenienue

3. T'eomerpust. {unaktuaeckue marepuansl: 11 krace/ b.I.3uB.-Mocksa:
[Ipocsemienue

4. I'eometpus. Tematuueckue tectol: 10-11 kimacesl/T.M.Murenko,
A.Jl.biunkoB.-MockBa: [IpocBenieHue

5. 'eomerpusi. PaGouas terpanp:10,11 knaccel/JI.C.Atanacsa u n1p.-Mocksa:
[IpocBemenue

6. 3amaum o reomerpun: 7-11 kimaccesl/b.I".3uB, B.M.Meiinep, A.I".baxanckuii.-

Mockga: IIpocsemenue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
1. Martematuka: anreOpa 1 Hauaja MaTeMaTHUYE€CKOTO aHalln3a, TeOMETPHS.
I'eomeTpusi: 10-11-e knaccel: 6a30BbIN U YIIIyOJIEHHBIN ypoBeHH: yueOHuUK, 10-11

kiaccel/ Atanacss JI.C., byry3os B.®., Kagomues C.b. u apyrue, AKIIMOHEPHOE



obmectBo «M3aatenscTBO «IIpocBenieHue»

2. 'eomerpus. unaktuueckue matepuansl: 10 knace/ b.I'.3uB, B.M.Melinep.-
Mocksa: IIpocseuienue

3. 'eomerpus. Aunaktuueckue matepuansl: 11 knace/ b.I'.3uB.-Mockaa:
IIpocBenienue

4. I'eometpusi. Tematnueckue tectol: 10-11 kinaccsl/T.M.Murienko,
A.J1.bnuakoB.-Mocksa: [Ipocsenienue

5. 'eomerpusi. Pabouas terpans:10,11 xnaccel/JI.C.Atanacsu u np.-Mockga:
IIpocBenienue

6. 3agauu o reometpuu: 7-11 kinaccel/b.I".3uB, B.M.Meiinep, A.I'.baxanckuii.-
Mockaa: [Ipocsenienue

7. MaTeMaTtuKa: anrebpa U Havyajla MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
I'eomeTpus 10-11 knaccel, 6a30BbIi U yrayOJICHHBIH YPOBHU. MeTOIUYECKHE
pekoMeHanuu k yueoOnuky Aranacsina JI.C., byrycosa B.®., Kagomuera C.b u

npyrue, AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemenHue»

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bu6bnmmoreka I1OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/
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