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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX KYPCOB HAa YPOBHE CPEAHETO 00IIEero
oOpa3oBaHus, TakK Kak oOOecreYrBaeT BO3MOXXHOCTh W3Y4YEHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH M MPEAMETOB T'yMAaHUTAPHOTO IUKJIA.
[TockonbKy JOTMYeCKOEe MBIIUICHHE, (HOPMUPYEMOE NMPU U3YUEHUH 00YHAIOIIUMUCS
NOHSITUMHBIX OCHOB TE€OMETPUM, TPHU JO0KA3aTEIbCTBE TEOPEM U TOCTPOCHUU
IIENOYKH JIOTUYECKUX YTBEPKACHUH MPU PEIICHUH TEOMETPUUECKUX 3a7a4, YMEHHE
BBIIBUTaTh W OINPOBEPraTh THUIOTE3bl HEMOCPEJICTBEHHO HCIONB3YIOTCS MPHU
pEIIeHUH 3a]a4 €CTEeCTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]1aY.

Lens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YpOBHE — pa3BUTUE UHAUBUAYATBHBIX CIIOCOOHOCTEN 00yUaIOIIUXCs TPU U3YyUECHUU
reOMETpPUHU, KaK COCTaBJSIONIEH TMpeAMeTHOW obOmactu «Marematuka U
nHpopMaTHKa) yepe3 o0ecreueHrne BO3MOKHOCTH MIPUOOPETEHUS U UCTIOJIb30BaHUS
0osee rIyOOKMX reOMETPUYECKUX 3HAHUM U JeHCTBUMN, CTIEIIM(PUIHBIX TEOMETPHUH,
1 HEOOXOJIUMBIX JIJIsl YCIIEIIHOTO MPOGECCHOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C
MCIIOJIb30BaHHEM MaTEeMaTHKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca TE€OMETpUU Ha YIIIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS:

paciifpeHue MnpejCcTaBiIeHUs] 0 TEOMETPUH KaK 4acTH MUPOBOM KYJIBTYpPHI U
(dbopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOXHEUIIMX MAaTEMaTUYECKUX MOJIETISX, IMO3BOJSIONIUX OINUCHIBATh W HU3y4YaTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUpPa, 3HaHHE TOHATUIHOTO anmapara 1o pasaeny
«CTepeoMeTpus» y4eOHOT0 Kypca TeOMETPHUH;

dbopMHpOBaHWE  yMEHHS  BIAJeThb  OCHOBHBIMH  TMOHSTHUSMH O
NPOCTPAHCTBEHHBIX (PUTypax MW WX OCHOBHBIMHU CBOMCTBAMHU, 3HAHHE TEOPEM,
dbopMyn ¥ yMeHHE HUX TPUMEHSITh, YMEHHs JOKa3blBaTh TEOPEMBI M HAXOAUTH
HECTaHAapTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHUpOBaHUE YMEHHs pACllO3HABATh HA YEPTEkKaxX, MOJEISIX U B peaIbHOM
MUpPE MHOTOIPDAaHHMKH M Tejla BpallleHUs, KOHCTPYHPOBaTh T€OMETPHUECKHE
MOJIETH;

dbopMHpoBaHWE TMOHUMAHUS BO3MOXXHOCTH AaKCMOMATHUYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX Teopui, (opMupoBaHHe MOHUMAHUS POJM AKCMOMATHKHU IPHU
NPOBEJICHUHU PACCYKICHUM;

dbopMHpoBaHUE yMEHUS BJIAJETh METOJAMU JOKA3aTeIbCTB W AJITOPUTMOB
pEILIeHMs], YMEHUS UX IPUMEHSTb, TPOBOJUTH JOKa3aTEIbHBIE PACCYKIICHUS B X0OJI€
pEIICHHs] CTePEOMETPUUYECKUX 3a7ad W 3a7ad C NPAKTHUYECKUM COJEp KaHHEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPH



000CHOBaHMHM MaTEMATUUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHUKHU B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
crocoOHOCTe 00ydaronuxcs, Mo3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEpEca K U3YUSHHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHITHI, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalUSIX U MPU U3YUEHUU JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBIECHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJIETUPOBAHMS PEATbHBIX CHUTYallUd, HCCIENIOBAaHUS MOCTPOSHHBIX MOJIETEH,
MHTEPIPETAIMU TTOJYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEPKATEIBHBIMHU JTUHUSAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 xnaccax sBuswoTcs: «lIpsMble H  TUIOCKOCTH B MPOCTPAHCTBE,
«MHororpanauku», «Tema Bpamenus», «BexkTopsl W  KoOpAMHATH B
IPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSITUSIMUY, PEICBAaHTHBIMHU I'€OMETPUU HA YTIyOJIEHHOM ypoBHE 00yuenus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp)KaTeIbHBIM JHHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUYECKMX YMEHHM  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHus DepepanbHOil paboueit
IpOrpaMMbl, paclpeeaEHHbIM IO TojJaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIILHBIM BOMPOCaM O0yUaroIIHuecs
oOpamaJucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHSATUAMH M HaBBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T€OMETPUYECKUX MPECTAaBICHUN O0y4arolUXCsl, pacliupss U yriryousis
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISAET:

co3garh  ycnoBus ans  guddepeHnmMan  OOy4eHHs, TOCTPOCHHS
UHAUBUAYATBHBIX 00pa30BaTeNIbHBIX MporpamMM, oOecleuuTs yriayOoJaeHHoe
U3y4YEeHHE TeOMETPUM KaK COCTaBJISIoNIeH yueOHoro npeamera «MaTemaTikay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYEHUS MaTEMaTUKH C
yuéToM BbIOOpa Oynymied mnpodeccun, obecreynBas MPEeMCTBEHHOCTh MEXIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
gaca (3 yaca B HEJIeJO).



COJEPXAHME OBYYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IE€pECEKaroLInecs,
napajielibHble W CKpelluBaromuecs npsmble. [Ipu3Haku CKpENIMBaIOIINXCS
npsaMbIX. [lapaienbHOCTh NPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE: NapaJlIeIbHbIE
OpsIMBbIE B POCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, IAPAJUIEIIBHOCT IPSIMOM
u 1wiockoctu. [lapamnenbHoe W IIEHTpalibHOE MPOEKTHUPOBAaHUE, H300paKeHHEe
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeIbHOrO MpoeKkTHUpoBaHus. M3o0paxeHue
buryp B mapajyuiesIbHON MPOEKUUU. YTJIbl C COHANMPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MpSMBIMHU B IIpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: mapalijieabHbIe
IJIOCKOCTH, CBOMCTBA MapaJuIeTbHBIX TIOCKOCTEM. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHHUE CEUCHUIA.

[lepneHAUKYISIPHOCTD MPSAMON U TUIOCKOCTH: NMEPIEHIUKYIISIPHBIE MPSMbIE B
OPOCTPAHCTBE, MNPSIMbIE MAPAJJIEIbHBIE W MEPHEHIUKYIAPHbIE K IUIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW U IUIOCKOCTH, TeopeMa O MpsSMOu
NEPNEHIUKYISIPHON MJIOCKOCTH. OpTtoronansHoe MIPOEKTUPOBAHHUE.
[lepneHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 MJIOCKOCTH, PACCTOSHUE
OT MIPSIMOM J10 TUTOCKOCTH, MPOEKIUs (PUTYPHI HA TIIOCKOCTh. [leprneHauKynsapHOCTh
IJIOCKOCTEN: MPU3HAK MEPHIEeHINKYJSIPHOCTH IBYX IJIOCKOCTel. Teopema o Tpéx
NEPHEHIUKYISApaX.

VYribl B NPOCTPAHCTBE: YrOJd MEXAY NPSIMON M IIJIOCKOCTBIO, ABYTI'PAaHHBIN
YTOJl, JUHEWHBIA YroJl ABYTPAHHOIO yria. TpEéXrpaHHbId 1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKHUX YTII0B MHOTOTPaHHOrO yria. CBOKWCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JiJIs1 TPEXTPAHHOIO YIJia.

MHoOrorpaHHuKu

Buael MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrospHas
npu3Ma, IpsMas ¥ HaKJIOHHAs IPU3MbI, OOKOBAasi M MOJIHAs MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NTapaJUICJENUIE U €ro CBoMcTBa. KpaTyaninue
OyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiuiepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMmujia, MpaBUibHAsA U yceUEHHAs
nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHeW NPABUIHLHOW MUPAMUIBI.
[IpaBuiibHBIE MHOTOTPAaHHUKH: MpPaBWIbHAS NpH3Ma M IpPaBWIbHAS NUpaMUJa,



NpaBWIbHAS TPEYToJIbHAS TUPAMU/IA U TPaBUIIBHBIN TeTpasap, kyO. [IpeacTaBienue
O MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTA3Ip, JOAECKAdIP U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOTPAaHHUKOB: péEOpa, JHUaroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPHU3MBI,
TUIOIIa/Ib OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPsiMOi ipu3Mel. [Inomaas
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpEMa O
IUIOIIAIA YCEYEHHOM MTUPAMHU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHMMETPHM  IMPABHIIBHBIX
MHOTOTrpaHHUKOB. CHMMETpUsi B NpPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieNielIine1a, CUMMETPUSl TNPABUIbHBIX MPU3M, CHUMMETPHUS IPaBUIBHON
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOpP, [JIMHA HEHYJEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE W MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOpAMU: CIOKEHUE
U BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXEHHsI BEKTOpOoB. CBOKCTBA YMHOKEHHUSI BEKTOpPA HA YHCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBusio mapamienenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMmoyrosbHass  cucrema  KOOpIMHAT B
npoctpancTBe. KoopauHaTtel BekTtopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa U
KOOpJIMHATAMU TOYEK. YTOJI MEKIy BekTopamu. CKalsipHOE MPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[ToHATHA: UUIMHAPUYECKAs TIOBEPXHOCTh, KOHHYECKash IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasyroliue MoBepxHocTed. Tema BpalieHHS:
ITMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxenne chepbl
M TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
iockocTd. Pa3éprka mummHIpa u konyca. CuMMmeTpus chepsl U mapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME
NpSMOYTOJILHOTO Tapajuienienunena u ciueactBus u3 He€. OO0bEM TpsIMON u
HAKJIOHHOW TPU3MBI, IWIMHAPA, MUPaMHUIbl U KoHyca. O0BEM Iapa u IapoBOTo
CeTMEHTA.

KomOuHammu Tenm BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrWicaHHAs B
WIMHADP, OINWCaHHAas OKolo IwiuHApa. llepecedenne cdepsl W mapa ¢
iockocThio. Kacanme mrapa u cdepsl miockoctero. [loHSATHE MHOTOTpaHHUKA,
ONMCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPAHHHK WU TEIO
BpAIICHUS.



[Tnomanpk MOBEPXHOCTH IUIMHIPA, KOHYycCa, IUIOMaas chepsl u e€ JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, TIUIOMIANCH TOBEPXHOCTEH
nonoOHbIX ¢uryp. [IpeoOpa3zoBanue moaodusi, romoreTus. Pemenue 3amad Ha
MJIOCKOCTH C UCIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceyeHuit MHOTOTPAHHUKOB M TEJl BPAIlEHUsI: CEYEHUS WJIUHAPA
(mapayyieIbHO HW  TMEPICHAMKYISIPHO OCH), CEYEeHHS KOHyca (MmapaijieiabHble
OCHOBAHMIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa, METOIbl TOCTPOCHUS
CEUCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MIEpEHOCa
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B MIPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepanuu HaJl BEKToOpaMu. BEKTOpHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBA BEKTOPHOro yMHOXeHHs. [IpsmoyronpHas cuctema
KoopAauHaT B mpocTpaHcTBe. KoopawHatel BekTopa. PasznokeHue BekTopa o
6asucy. KoopamHaTHO-BEKTOPHBIN METO] TIPH PEIICHUH T€OMETPUUECKUX 3aj1ay.

JABU:KEeHMSI B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OToOpaxkeHus. J[B>KeHUST W paBEHCTBO (UTYD.
OO6mue cBoiicTBa JBIWKECHHH. Buasl JIBWXEHUHN: TMapauiebHBIA TEepPEeHOC,
LEHTpaJIbHAsA CUMMETPHUS, 3€pKajbHAas CHUMMETPHUs, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus monobus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHcKkoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK O0YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUUCKOTr0 0OIIECTBA, MPECTaBICHHE O MATEMATUIECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SABICHUN, TMPOIEAYD
IpaXJIaHCKOTO  ofOmiectBa  (BBIOOPBI,  OMPOCHI W JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYyHKUMAMH U Ha3HAYCHHUEM;

2) naTpUMOTHYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTh POCCUICKON Tpa)kIaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
NPOIUIOMY M HACTOSIIEMY POCCUICKONW MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUUCKUX MaTEeMaTUKOB M POCCUIMCKON MaTeMaTHYECKOM HIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUHA B JPYTrUX HAyKax, TEXHOJIOTHsX, chepax
HKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JTOCTHKEHUN HAYKH U JeSTEeIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYHBOTO OYIyIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHH, pacCy>KIeHUMN, BOCIIPUUMUYUBOCTH K
MaTEMaTUYECKUM acCIeKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHME:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (30POBOE MHUTAaHHE, COANAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryisipHas ¢pu3nuecKas aKTUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHKE
IPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENILHON JEATEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYIOIIOOUs, HHTEpeC K
paznuyHbIM  chepaM  MPOPECCHOHAIBHOW  JESTENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKON U e€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccu W pPealr30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE TIIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHMYecKoMy  O0pa3oBaHUIO U



caM000pa30oBaHUI0 Ha MPOTSHKEHUU BCEH JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKON HAPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, TIOHMMAaHHE BIUSHUS
COLIMAJIbHO-?KOHOMHYECKHUX TPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIbLHOMN
Cpelibl, 0OCO3HaHMUE TJI00AIBHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUEHTALIUS
Ha TNPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUWM JUIsl penieHus 3agad B 00JacTu
OKpYXalolel cpepl, TUIAHUPOBAHUE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM NMPAKTUKH, TOHUMAaHUE MAaTEMAaTUUYECKON
HAYKU Kak c(pepbl ueIoBeuecKou NesaTeIbHOCTH, STAlOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHS IIUBUIIN3ALIUY, OBJIAJICHUE S3bIKOM MaTeMaTHKW U MaTEMaTHYECKON
KyJbTYPOW KaK CPeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBISTH IPOESKTHYIO
U MCCJIEIOBATENBCKYIO NEATEIbHOCTh MHIMBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIITH M XapaKTepHU30BaTh CYIICCTBCHHBIC MPHU3HAKH MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUH, OTHOIICHWH MEXIy TMOHATUSAMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 000OIIEHUS ¥ CpaBHEHWSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QOPMYIUPOBATH W  MPEoOPa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EAMHIYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIaratb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHUBOPECUHIA,

JeNiaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIHFHO TOKA3aTEIhCTBA MATEMATUICCKUX YTBEPIKICHU
(IpsiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPANBATh apTyMEHTAINI0, IPUBOIUTH MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpPATh CIOCOO pemnieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BapHUAHTOB PEIICHUS, BEIONPATh HANOO0JIee TOAXO AN ¢ yUETOM CAMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabckue AeMCTBUSA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIOTE3Y, APrYMEHTHPOBATH
CBOIO TIO3UIIMIO0, MHEHHE;

IPOBOAUTH CAaMOCTOATENLHO CIUTAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBaHHE
110 YCTaHOBJIEHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro oObeKTa, sIBJICHUs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENIHLHO (POpPMYNIHPOBaTH O00O0OIIEHUS M BBIBOJBI MO pe3yibTaTam
NPOBENEHHOTO  HAONIOJEHUs,  MCCIENOBaHUsA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BbBIABUTATH
IPEIIOJIOAKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ undpopmanmeii:

BBISIBJIATH JA€PUIUTH MH(DOpPMAIUU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOTIPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(MOPMAIIUIO PA3ITUYHBIX BUJIOB U (OpM
NpeJICTaBICHUS;

CTPYKTYpPUpPOBaTh HH(POPMAILIUIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WILTIOCTPUPOBATH TpadUUuECKu;

OLICHUBATh HaAEKHOCTD uH(pOpMaIuu 1o CaMOCTOATEIHHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU U
IEIIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3pPEHHS B YCTHBIX
U THChMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUS TI0 XOJy pEIIeHUs 3aJauyu,
KOMMEHTHUPOBATH MTOJTyUYCHHBINA PE3yJIbTaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOM TEMBbI,
npoOJieMbl, pelraeMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOHUCK
pEIIeHNs, COIMOCTaBIIATh CBOU CYXIACHHUS C CYXICHUSAMH IPYTUX YYaCTHHKOB
nuasnora, oOHapy)XMBaTh pa3jIMdYUe U CXOJICTBO TO3HUIIUKM, B KOPPEKTHOH (opme
bopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/1aud, dKCIIEPUMEHTa, UCCIICOBaHMUSI,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHMBepcaJbHble yueOHbIe JeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a]ladd, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHUPOBATh BAPUAHTHI PEIICHU ¢ YU4ETOM HOBOW WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pedrekcun Kak  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAIECThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTrara perieHHs
MaTeMaTUYECKOW 3a/1a4H;

NpPeIBUACTh TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a7a4H,
BHOCHUTh KOPPEKTUBEI B JIEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX,
HalIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3y/IbTaTa LEJIH U YCIOBUSIM, OOBSICHATH TPUIHHBI
JTOCTH)KCHUS WM HEAOCTH)KCHUS PE3yJIbTATOB JACSITETbHOCTH, HAXOAHUTh OIMIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HHIWBUIYATBHOU
paboThl TpU pemieHWH YYeOHBIX 3aJad, NPUHUMATh I[eJh COBMECTHOM
JeSTeNLHOCTH, TUIAHUPOBATh OpPraHW3aIlMI0 COBMECTHOH pabOThI, pacmlpenensTh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIaTh MPOIECC U pe3yJIbTaT paboThI, 000011aTh
MHEHWHsI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» H UHBIE), BHITTOIHATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH
CBOM JICHCTBHUSI C IPYTHMH WICHAMH KOMaH/Ibl, OIIEHUBATh KA4eCTBO CBOETO BKJIaja
B OOmMHUHA TPOAYKT IO KPHUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHHKAMHU
B3aMMO/ICHCTBHSI.

INPEJMETHBIE PE3YJ/IbTATBI

K xoniy 10 kiacca oOyqaronuiicst HAy9UTCS:

e CBOOOJHO ONEpUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUU TIPHU
pElIeHNH 3a7a4 U MMPOBEJICHUHN MAaTEMaTHUECKUX PaCcCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIIEJCTBUSA M3 HUX MPHU pPElICHUHU
reOMETPUUECKUX 3a/1a4;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MMPOCTPAHCTBE;

e CBOOOJHO OMNEpUpPOBaTH TMOHATUSMHU, CBSI3aHHBIMH C YIJIAMH B
NPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHITHUIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (IIpU3Ma,
NUpaMuIa, MPSMOYTOJIbHBIN Tapajiiesenurne, Kyo);

e KJIacCU(QUIMPOBATH  MHOTOIPAHHMKH, BbIOMpas  OCHOBaHMS IS
KJ1accu(puKaIum;

e CBOOOJHO OINEPUPOBATH TOHITHSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOT'PaHHUKOB IJIOCKOCTHIO;

e BBITIOJIHATD napajiesbHOe, HEHTPAJIbHOE u OpPTOTOHAIBHOE
POEKTUpPOBaHUE (GUTYP Ha MIIOCKOCTH, BHITTOIHATH H300paXkeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOIHITH
(BBIHOCHBI€) TIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (QUTYPHI;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBIMIOJIHATH IEUCTBUS HaJ BEKTOPAMH;

e pemaTh 3aJadyd Ha JIOKA3aTEeJbCTBO MAaTEMaTHYECKHUX OTHOIICHUU U
HaX0XJICHHE TEOMETPUYECKUX BETUUNH, TIPUMEHSISI U3BECTHBIE METOIbI TIPH
pEeIICHNH MaTEeMaTUYEeCKUX 3a]ad TOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOrpaMMHBIE CpPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKaTh, MNPeoOpa3OBBIBATh M HWHTEPIPETUPOBATH HHOOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MPEICTaBICHHYIO Ha
yeprexax U pUCYHKaX;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TMPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATH peajbHbIEe CUTYalluH, MPUMEHATh M3yYCHHbIEC MOHSITHUS B
nporecce IMOMCKa  pElIeHHs MaTeMaTH4ecKd  ChOpMYIUPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYyallMM Ha SA3BIKE TE€OMETPHH,
UCCJIEIOBAaTh MOCTPOSHHBIE MOJIEIH C MCIOJb30BAaHUEM T€OMETPHUUYECKUX
NOHSATHM W TEOpeM, ammapara ajreOpbl, peliarh MpaKkTUYECKUe 3ajayd,
CBSI3aHHBIEC C HAXOXKIECHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUH Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K xonity 11 kiacca oOyJaronuiicst HAy9UTCS:



CBOOOJHO OIEPUPOBATh IOHATHUSMH, CBSI3aHHBIMU C IWIHHIPUYICCKOM,
KOHHUYECKON M C(HEepUYECKOM TOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
TIOJTYYCHHS,

OIepUpPOBATh MOHATHUSIMHM, CBSI3aHHBIMHU C TEJIAMH BPAICHUS: IIUIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tella BpalleHus (IWIMHADP, KOHYc, cdepa W ImMap) H
OOBSCHATH CITOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACITOIOKEHUE C(hephl M IITOCKOCTH;
BBIUMC/ISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHHUKOB M TeJ BpaIllcHUS,
00BEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOIPAHHHKOB M TEJI BpAICHMS,
TCOMETPUYCCKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3AHHBIMH C KOMOWHAITUSAMHU TEI
BpalllcHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIMMCAaHHBINA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIJIH TEJIO
BpaIlCHHS;

BBIUHCJISATH COOTHOIIECHUS MKy TUIOMIAAIMH TIOBEPXHOCTEH U 00bEMaMH
I10JTOOHBIX TEI;

MU300pakaTh H3ydaeMble (QUTYPBI, BBIMTOJIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEXKU U3 PUCYHKOB IMPOCTBHIX O0BEMHBIX (UTYpP: BHUJI CBEpPXy, COOKY,
CHHU3Y, CTPOUTH CCUCHHS TEJI BPAIICHUS;

U3BJICKaTh, HWHTCPIPETUPOBATh W MPeoOpa3OBBIBATE HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (HUrypax, NpeICTaBICHHYIO Ha
gyepTrekax U PUCYHKaX;

CBOOOTHO OTIIEPUPOBATH IMOHATHEM BEKTOP B IMPOCTPAHCTBE;

BBITIOJTHATH OTICPAIIMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
peraTh TeOMETPUYCCKUE 3a]]a4 Ha BBIUMCIICHUE YTIIOB MEX Y MPSIMBIMUA U
TUTOCKOCTSIMH, BBIYUCIICHHE PACCTOSTHUN OT TOYKH JIO TUIOCKOCTH, B IIEJIOM,
Ha TIPUMCHEHHE BEKTOPHO-KOOPINHATHOTO METO/1a MPU PEIICHHH;
CBOOOJHO ONEPHPOBATH TIOHATHSIMH, CBSI3aHHBIMH C JIBHOKCHHEM B
IPOCTPAHCTBE, 3HATh CBONCTBA JBMKCHUI;

BBITMIOJHATE M300paKCHUS MHOTOTPDAHHMKOB W Tl BpPAICHUS TPH
napajuIeIbHOM — TIEPeHOCe, IEHTPAJIbHOW CUMMETPHH, 3CpKaJbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT NPSIMOM, MpeoOpa30BaHMsI MO I00HS;
CTPOUTH CEUCHHUS MHOTOTPAaHHUKOB M TEJI BPAICHMS: CCUCHUS IMJIUHIpA
(TapajuIeNIbHO W MEePISHIUKYISIPHO OCH), CEYCHHUS KOHyca (TapaijieIbHbIC
OCHOBaHHIO M TIPOXO/IAIINE Yepe3 BEPIINHY ), CEUCHUS 1apa;
UCIIOJIb30BaTh METOABI TIOCTPOCHHS CEUEHHW: METOJ CIIEIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T TIEPEHOCA CEKYIIEH TIIOCKOCTH;



JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;
NPUMEHSTh TeoOMeTpudeckue (akThl IS PEIICHUS CTePEeOMETPHUUECKUX
3a/iay, MPEeANoJaraloiuX HECKOJBKO IIAaroB pPEIHIeHHs, €CIU YCIOBHS
NpUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU (opMme;

pemarh 3ajJadyd Ha J0Ka3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHHE T€OMETPUUECKUX BEJINYMNH;

NPUMEHSTh MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSTH MOJTyYeHHbIC 3HAHUS Ha MTPAKTUKE: CPAaBHUBATh, aHATU3UPOBATh
U OILICHUBAaTh peajbHble CHUTYallud, MPUMEHATb HW3y4YEHHBbIE TMOHATHS,
TEOpeMbl, CBOMCTBA B TMpOIECCE IOUCKA pEHICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pealibHbIE CUTyaIlUd Ha
A3BIKE TEOMETPUH, UCCIE0BATh MOCTPOECHHBIE MOJEIH C UCTIOJIb30BAaHUEM
reOMETPUYECKUX TIOHSATUH U TeopeMm, ammapaTta aiareOpbl, pemarh
NPaKTUYECKUE 3aJayM, CBSI3aHHBIE C HAXOXXJIEHHUEM T€OMETPUUYECKUX
BEJIMYUH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX J3Talax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoarupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
1 Bseznenue B crepeoMeTpuro 23 1
) B3anMHOE pacnoioKeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U TUNIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIiy.HHpHOCTL MPSIMBIX )5
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYrasl U pacCTOSHUS 16 1
6 MHororpasHuku 7 1
Bexkrops! B mpocTpaHcTBe 12
2 HOBToPeHHe, 0000111eH1Ee B CHCTEMAaTU3alIH 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/in HanmeHoBaHMe pa3jeioB U TeM Korrpoasmoie | Tpaxruseckue (uudposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
1 AHanuTuuyeckas reOMeTpHs 15 1
) [ToBTOpEHwUe, 0606meHI:Ie u L5 1
cUCTeMaTH3alusl 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpaiienus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBro>xeHust 5 1
7 [ToBTOpEHwue, 0606meHI:Ie u 17 )
cUCTeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoauuecTBO 4acos

KoHTpoJibHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE IIpaBUJIa U300paKEHUSI Ha
PHUCYHKE IIJIOCKOCTH, apajlIeJIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

01.09.2023

[loHATHA cTepeoMeTpUH: TOUYKA, IPsMas,
MIJIOCKOCTH, MPOCTpaHCTBO. OCHOBHBIE
MpaBHiIa M300pakeHUsI Ha PUCYHKE
IJIOCKOCTH, MapaJlJICJIbHBIX IMIPAMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

04.09.2023

[TonsTHS: IEepeceKkarouecs IIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ IioCKOCTb;
MOJIYIPOCTPAHCTBO

06.09.2023

[TonsTHS: IEepecekarouecs IIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ IIoCKOCTb;
MOJIYIPOCTPAHCTBO

08.09.2023

MHororpanHuku, u300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

11.09.2023

MHororpanHuku, U300pakeHne
MPOCTEHUIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00HEKTOB

13.09.2023




AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBHS U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBHS U3 HUX

18.09.2023

AKCHOMEBI CTEpEOMETPUU U MIEPBHIC
cneacTBus U3 HUX. CriocoObI 3a1aHus
MPSIMBIX ¥ IIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs IPSMBIX U TUIOCKOCTEH

20.09.2023

10

N300pakenue ceueHnit mipamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pEbpa. M3o0pakeHne nepeceuecHus
MTOJTY4YEHHBIX IIJIOCKOCTEH.
PackpammBanue OCTPOECHHBIX CEYEHUN
pa3HbIMU LIBETaMH

22.09.2023

11

N300pakenue ceueHnit mipamMmusl, Kyoa
U TIPU3MBI, KOTOpBIE IPOXOAT YEepe3 UX
pEbpa. M3o0pakeHne nepeceucHus
ITOJTY4YEHHBIX IIJIOCKOCTEH.
PackpammBanue OCTPOECHHBIX CEYEHUN
pa3HbIMU LIBETaMU

25.09.2023

12

N300pakenue ceueHnit mipamMusl, Kyoa
U IPU3MBI, KOTOpBIE IPOXOAT Yepe3 UX
pEbpa. M3o0pakeHue nepeceuecHus
ITOJTY4YEHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTPOECHHBIX CEYEHUN
pa3HbIMU LIBETaMU

27.09.2023

13

N300pakenue ceueHnit mipamMmusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT Yepes3 UxX
pEopa. M3o0pakeHne nepeceucHus

29.09.2023




MIOJTY4EHHBIX IIJIOCKOCTEH.
PackpammBanue OCTPOECHHBIX CEYEHUN
Pa3HBIMM LIBETaMU

14

Merton cnenoB Ui HOCTPOEHHS CEYEHUN

02.10.2023

15

MeTon cie10B /17151 HOCTPOEHUS CEUEHU .

CBoiicTBa nepeceyeHui NpsMbIX U
IJI0CKOCTEN

04.10.2023

16

MeTon cie10B /17151 HOCTPOEHUS CEUEHU .

CBoiicTBa nepeceyeHui NpsMbIX U
IJI0CKOCTEN

06.10.2023

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cosznmanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MTOCTPOCHHUS

09.10.2023

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIar0B
MOCTPOCHUS

11.10.2023

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIHCh I1aroB
MOCTPOCHUS

13.10.2023

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIHCh I1aroB
MOCTPOCHUS

16.10.2023




21

[ToBTOopenue mnannmerpun: Teopema o
MPONOPIIMOHANBHBIX 0Tpe3kax. [Tomodue
TPEYTrOJIbHUKOB

18.10.2023

22

[ToBTOopenue nmnannmerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4yepTexkax. Mctopus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUU

20.10.2023

23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

23.10.2023

24

B3anMHOE€ pacnoliokeHue npsmMblX B
npocTtpaHcTse. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpemuBaromuXCs
npsMbIX. [TapamiensHble IpsMbIe B
IIPOCTPAHCTBE

25.10.2023

25

TeopeMa o CyllIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSAMOI MapaijiesibHON
JAHHOM TIPSIMOM, IPOXOAIIEH yepes
TOYKY IIPOCTPAHCTBA U HE JIeXkallel Ha
JaHHOM npsiMoil. JlemMa 0 epecedyeHnn
nmapajlJICJIbHBIX IMMPAMBIX IIJIOCKOCTBIO

27.10.2023

26

[TapamensHOCTB TpeX MpsAMBIX. Teopema
0 TPEX MapaJuleNIbHBIX NpsMbIX. Teopema
0 CKpELIMBAIOUINXCS MPSIMBIX

08.11.2023

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napanienbHOl TPOESKIHH

10.11.2023




28

IlenTpansHas nmpoexkuus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOJI
MEXAY NPSIMbIMU

11.11.2023

29

3amayn HAa JOKA3aTeIbCTBO U
HCCIEN0BAHNE, CBI3aHHEIE C
pacIIOI0XKEHUEM MPSIMBIX B IIPOCTPAHCTBE

13.11.2023

30

[ToHATHA: mapaIeIBHOCTD NPSMOMN U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapajIeIbBHOCTU IPSAMON U TIOCKOCTH.
CpoiicTBa NapajuIeIbHOCTH IPSIMON U
IUIOCKOCTHU

15.11.2023

31

I'eoMeTpuueckue 3a1a4u Ha BBIYUCIICHUE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

17.11.2023

32

ITocTpoenue cedenust, IPOXOIAIIETO
4yepe3 JaHHYIO MPSIMYIO0 Ha YepTexXe U
MapajIeIbHOTO APYrou npsimoit. Pacuér
OTHOIIIEHUI

20.11.2023

33

[TapannenvHas npoekuus, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHUH Kyba U
napauienenumnena. CpoiicTBa
napajuieJienune1a u NpusMsl

22.11.2023

34

[TapannensHele miockoctu. [lpu3naku
NapajIeNIbHOCTU IBYX IUIOCKOCTEN

24.11.2023

35

TeopeMa o0 nmapamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJALIEN Yepe3 TOUKY, HE

27.11.2023




MPUHAJICKAILLYIO TAHHOM MJIOCKOCTH U
CJIIEJICTBUS U3 Hee

36

CBolicTBa napajuIeIbHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEPECEUECHUS
IIpH NCPECCUCHUUN IBYX IMapaJlJICIbHBIX
IIJIOCKOCTEN TPEThen

29.11.2023

37

CpolicTBa napajuIeIbHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX ITPSIMBIX,
3aKIIFOYCHHBIX MEXY IMapaljIeIbHbIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPAMOIL C
ABYMA TapaJIJICIbHBIMHU IIJIOCKOCTSMU

01.12.2023

38

[ToBTOpenue: reopema [ugaropa Ha
TUIOCKOCTH

04.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

06.12.2023

40

CpoiicTBa Ky0a U IpsIMOYTOJIbHOTO
napajesenumnena

08.12.2023

41

Brruncnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM ITapaJuleIICIIUIIe e

11.12.2023

42

IlepneHUKYISIPHOCTD NPSMOU U
mockocTy. [Ipusnak
MIEPIEHIUKYIIIPHOCTH NIPSIMOH U
IIJI0OCKOCTH

13.12.2023

43

IlepneHUKYISIPHOCTD NPSMOU U
mockocTy. [Ipusnak
MIEPIEHIUKYIISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

15.12.2023




44

TeopeMa o CyllIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM, ITPOXOIAILIEH
yepe3 TOUKY MPOCTPAaHCTBA U
MEPIICHANKYISIPHOM K TNIOCKOCTH

18.12.2023

45

[InockocTy ¥ nepHeHANKyIIpHbIE UM
IpsIMbIE B MHOTOI'PAHHUKAX

20.12.2023

46

[InockocTy M neprneHANKyISpHbIE UM
IpsIMBIE B MHOTOI'PAHHUKAX

22.12.2023

47

IlepneHuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSIMYIO

25.12.2023

48

IlepneHuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSIMYIO

27.12.2023

49

Teopema o TpEX nmepneHIUKYIIApax
(mpsimast u oOpaTHast)

29.12.2023

50

Teopema o TpEX nmepneHIUKYIIApax
(mpsimast u oOpaTHast)

10.01.2024

51

Yroa Mexay CKpenBaromuMUC
MPSIMBIMH

12.01.2024

52

ITonck neprneHuKyIsSapHBIX IPSIMBIX €
MMOMOIIBLIO EPIEHANKYIIPHBIX
IJIOCKOCTEN

13.01.2024

53

OpToroHanbHOE NPOEKTUPOBAHNE

15.01.2024

54

[TocTpoenue ceueHmii Kyoa, Mpu3Msl,
MIPAaBUJIBHOM NTUPaMUBbI C TOMOIIBIO
OPTOTOHAJILHOM ITPOEKIUHU

17.01.2024




55

[TocTpoenue ceueHmii Kyoa, Mpu3Msl,
MIPAaBUJIBHOM NTUPaMUBbI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIUHU

19.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH. IImockocTu
CUMMETPUN B MHOTOTpaHHHUKaX

22.01.2024

57

[Ipu3Hak nepneHuKyJIspHOCTH MPSMON
U IJIOCKOCTH KaK CIIECTBUE CUMMETPUH

24.01.2024

58

[IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacyér
PAcCTOSTHUN OT TOYKHU JI0 INIOCKOCTH

26.01.2024

59

IIpaBuibHBIE MHOTOTPAaHHUKU. Pacyér
PAcCTOSTHUN OT TOYKHU JI0 TNIOCKOCTH

29.01.2024

60

CriocoObl OITYCTHTD MEPIIEHAUKYIISPHI:
CUMMCTpPUSA, CABUT TOYKHU 110
MapajuIeIbHON IIPSAMOM

31.01.2024

61

CaBur no HenapaieabHOU IPSIMOH,
VU3MEHEHHUE PACCTOSIHUI

02.02.2024

62

KonTtponeHas padota "B3anmnoe
PacCIIOJIOKEHHUE MPSAMBIX U INIOCKOCTEN B
npocrpaHcTae”

05.02.2024

63

IToBTOpEHME: yroa Mex 1y NpsAMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

07.02.2024

64

[ToBTOpEHME: yroa Mex 1y
CKpCHIUBAOIUMHUCS ITPAMBIMHA B
IIPOCTPAHCTBE

09.02.2024




65

I'eomeTpryeckre METOIbI BEIYUCICHUS
yIila MEXK1y NPSIMBIMU B
MHOT'OTpaHHUKAX

12.02.2024

66

JIByrpansbiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B ABYT'PAaHHOIO yrila

14.02.2024

67

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIIEHIUKYISPHBIX
IJIOCKOCTEN

16.02.2024

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IIPSIMOI
IepecedYeHms ABYX IJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

19.02.2024

69

[IpssmoyronbpHBIN Napasuieenunes; Kyo;
U3MEPEHUs, CBOMCTBA MIPSMOYIOJIBHOTO
napajulelenunea

21.02.2024

70

Teopema 0 quaroHanu NpsMOYroJIBHOTO
napajiesienunea v ClaeCTBUE U3 Hee

26.02.2024

71

CrepeomMeTpuiecKue U IPUKIIaIHbIC
3a71a4M, CBSI3aHHBIE CO B3aUMHBIM
PAacCIOJIOKEHUEM NIPSMBIX U TIJIOCKOCTH

28.02.2024

72

[ToBTOpEHME: CKpEITUBAIOIINECS MPSIMbIE,
napajulesbHble MIIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAaHHUKAX

01.03.2024

73

[Tapa nmapaynenbHbIX II0CKOCTEN HA
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXAY CKPELMBAIOIMMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

04.03.2024




74

PaccrosiHuie OT TOUKM 10 TUIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 MIIOCKOCTH

06.03.2024

75

Beluncnenue paccTossHUM MEX 1y
CKPELIUBAIOIINMUCS IIPSMBIMU C
ITOMOIIIBIO NIEPIEHANKYIIIPHON
IIJIOCKOCTH

11.03.2024

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

13.03.2024

77

DneMeHTHI cheprIecKOoi TeOMETPUH:
reoJIe3nYecKue JINHUU Ha 3emiie

15.03.2024

78

KouTponsHas padora "YTibl 1
paccrosHus"

18.03.2024

79

Cucremaru3zanus 3HaHUM
"MHOTrOrpaHHUK U €ro 3JIE€MEHTHI"

20.03.2024

80

IInpamua. Bunel nupamua. [IpaBuiibHas
npamMua

22.03.2024

81

[Ipusma. IIpsAmas u HaKJIOHHAs IPU3MBI.
IIpaBunbHas npusma

01.04.2024

82

[IpsiMot mapaiuienenunesn,
MPSIMOYTOJIbHBIN Napajuieenunes, Kyo

03.04.2024

83

Beinykieie MHOTOrpaHHuku. Teopema
Ditnepa

05.04.2024

84

Brimykieie MHOTOTpaHHukd. Teopema
Oiinepa. IlpaBuibHbIE U
MOJTYTIPABUIIbHBIE MHOTOT PAaHHUKH

08.04.2024




10.04.2024

85 KonTtponsHas pabota "MHOrorpaHHuKH"
36 [TonsiTHE BEKTOpA HA INTIOCKOCTH U B 12.04.2024
MPOCTPAHCTBE
87 CymMma BEKTOpOB 15.04.2024
88 Pa3HocTh BekTOpOB 17.04.2024
89 [IpaBuno napannenenunena 19.04.2024
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 22.04.2024
Pasnoxxenne Bektopa 1o 6azucy Tpéx 24.04.2024
91 BEKTOPOB, HE JISKAIINX B OJJHON
TUIOCKOCTH
92 CkansipHO€ NpOU3BEAECHNE 26.04.2024
Brruncnenue yriia Mexxay BEKTOpaMU B 27.04.2024
93 yr y |y
MPOCTPAHCTBE
94 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 03.05.2024
95 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 06.05.2024
96 [Ipocreiiue 3a1auu ¢ BEKTOpaMu 08.05.2024
97 [Ipocreiiue 3a1auu ¢ BEKTOpaMu 13.05.2024
98 O06o0muIeHre U cucTeMaTru3aus 3HaHUK 15.05.2024
99 O06o00muIeHre U cucTeMaTru3aus 3HaHUK 17.05.2024
100 Htorosas KoHTposbHasA paboTa 20.05.2024




101

Htorosas kKoHTposbHasA paboTa

22.05.2024

102

O060011IeHHE U CUCTEMATU3ALMS 3HAHUN

24.05.2024

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Konrpoapire | Ipaxrireckie §3yqeﬂuﬂ Eﬁ];l;I;OBaTeJILHLIe
padoThI padoThI pecypeaI
IToBTOopenue tems! "KoopauHaTsl
1 BEKTOPA HA IIJIOCKOCTH U B 1
npocrpaHcTae”
) [ToBTOopenue Tems! "CkansipHoe |
IIPOU3BEACHNUE BEKTOPOB"
3 IToBTOpenue tems! "Boruncienue yria 1
MEX1y BEKTOpPaMH B ITpOCTpaHCcTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE PSAMOI, |
MIPOXOIALIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
YpaBHEHHE IIJIOCKOCTU B OTPE3KAX
6 YpaBHEHHE MIIOCKOCTH, HOPMaJb, |
YpaBHEHHE IIJIOCKOCTU B OTPE3KAX
7 BekropHoe npousBeneHne 1
2 JInHeliHbIE HEPaBEHCTBA, TMHENHOE |
IIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPaBEHCTBA, TMHENHOE |
IIPOrpaMMUpPOBaHKE
10 AHanuTUYeCcKne METO/IbI pacuéra yria |
MEXAY NPSIMBIMU B MHOTOTpaHHHUKaX
1 AHanuTUYeCcKne METO/IbI pacuéra yria |

MCXKY MIIOCKOCTAMH B MHOT'OT'PaHHHUKAX




@opMyIta pacCTOSHUS OT TOYKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHue paccTossHUN OT TOUKH JI0
TIJIOCKOCTH B KyOe

14 HaxoxpaeHue paccTossHUM OT TOUKH JI0
IJIOCKOCTH B MPaBUJILHOM MUpaMuie

15 KonTtponsHast paboTa "AHanmuTHaeckas
reoMeTpus’"

16 CeueHMst MHOTOTPAHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHnst MHOTOIPAaHHUKOB: METO/]1
ClIeZIOB
CeueHnst MHOTOTPAHHUKOB:

18 CTaHJIapTHbIE TUIOCKOCTH, NTEPECEUCHUS
MPSIMBIX U INIOCKOCTEN

19 [TapannenbHble NPsIMbIE U MIIOCKOCTH:
napajuiesIbHblE CEUYEHUS

20 [TapannenbHble PsMbIE U TIOCKOCTH:
pacy€T OTHOLIECHUI
[TapannenbHble NPsIMbIE U TIIOCKOCTH:

21 YTJIbI MEXKIY CKPELMBAIOIIUMUCS
MPSIMBIMH
[lepnieHIuKyNIIpHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJIapTHHIE Mapsl

MEPIEHANKYISPHBIX IUNIOCKOCTEN U
MPSAMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB




23

[lepneHquKymsipHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIpax

24

[IepneHauKymsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOT'OTpaHHUKAX

25

IToBTOpEeHnue: miomanu
MHOTOYTOJILHUKOB, (hOpMYJIBI 715t
TIoMIaIeH, COOOpaKeHUS MOI00us

26

IToBTOpEenue: miomanu
MHOTOYTOJILHUKOB, (hOpMyJIBI 715t
TIoMIaIel, COOOpaKeHUS MOI00MS

27

IToBTOpEenue: miomanu
MHOTOYTOJILHUKOB, (hOpMYJIBI 715t
TIoMIaIel, COOOpaKeHUS MOI00MS

28

[Tnormamm ce4eHnit MHOTOTPAaHHUKOB:
TUTOIIA/IU TIOBEPXHOCTEH, pa3pe3aHusi Ha
9acTH, COOOpaxKeHMs MO00us

29

[Tnormamm ce4eHnit MHOTOTPAaHHUKOB:
TUTOIIA/IU TIOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaKeHUs O 100us

30

KonTtponsnas padota "[loBTOpenue:
MHOTOT'PaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O06BeM Tena. O6beM MPSMOYTOJIEHOTO
napasuiesnenunena

32

3anaun 00 yIBOCHHUH KyOa, O
KBaj[patype Ky0a; 0 TPUCEKIIMHU yTiia




33

CrepeoMeTpHUeCcKHUe 3a/1a9H, CBSI3aHHBIC
¢ 00BbEMOM TPSIMOYTOJIHHOTO
napasuiesnenunena

34

[Ipuknagaeie 3a7a41, CBI3aHHBIE C
BBIYHCIICHUEM 00bEMA MTPSIMOYTOJIBHOTO
napajuiesenuneaa

35

OO0BEM MO TPU3MBI

36

CrepeoMeTpHuueckue 3a/1a4uu, CBI3aHHbIE
C BBIYHCIICHHEM 00bEMOB MPSIMOI
IIPU3MBI

37

[MpukinagHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSMOHN TIPU3MBI

38

Brruucnenue 00EMOB T C TOMOIIBIO
onpenenénHoro uarerpaga. O0sEM
HAaKJIOHHOM IIPU3MBI

39

Brruucnenue 00EMOB T C TOMOIIBIO
onpenenénHoro uarerpaga. O0sEM
nrupaMnuabl

40

®opmyna 00bEMa THPaAMUJIBL.
OtHolIeHnEe 00BEMOB MMUPAMUT C
o0ImMM yriom

41

®opmyna 00bEMa THPaAMUJIBL.
OtHolIeHnEe 00BEMOB MMUPAMUT C
o0ImMM yriom

42

CrepeoMeTpHUeCcKHe 3a/1a9H, CBSI3aHHBIC
¢ 00bEéMaMK HaKJIOHHOW TIPU3MBI

43

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHbBIC
¢ 00BEMaMu UPaMUJIbI




[Ipuknagueie 3agaun o TeMe "OO0bEMBI

44 Ten", cBI3aHHbIC ¢ 00BEMOM HAKJIOHHOU
TIPU3MBI

45 [Ipuknagueie 3agaun o TeMe "OO0bEMBI
Ten", CBA3aHHbIE C 00bEMOM IHPaAMUJIbI

46 [Tpumenenne o6bEMOB. Brruncnenne
paccTosHUA 70 III0CKOCTH

47 KonTpomnrHas padora "O0béM
MHOTOTpaHHUKa"
[Munuuapudeckas HOBEPXHOCTH,

48 o0Opa3yroIne MUITHAPUICCKON
MOBEPXHOCTHU

49 HMunuuap. [psaMoii KpyroBon HUIUHAD.
[Inomans MOBEpXHOCTH LIWIMHIPA

50 KoHnueckast noBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTu. KoHyc

51 Ceuenune KOHYyca TIOCKOCTBIO,
NapajuIeIbHOM MIIOCKOCTH OCHOBAHUS

57 VYceuénnslil koHyc. M300paxenue
KOHYCOB U yCE€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJTHOW NTOBEPXHOCTH KOHYCa

54 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJIHOW NTOBEPXHOCTH KOHYCa
CrepeomMeTpuiecKue 3a/1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,

IIOCTPOCHUEM CEUYECHUU LUIIMHAPA,
KOHYCa




56

CrepeomMeTpuiecKue 3a/1auu Ha
JI0Ka3aTeIbCTBO M BEIUYUCIICHHE,
IIOCTPOCHUEM CEUYECHUU LMIIMHIPA,
KOHYyca

57

HpI/IKJIaZ[HI)Ie 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

58

HpI/IKJIaZ[HI)Ie 3aaa4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
tockocThlo. Kacanue mapa u cdepsl
IUIOCKOCTBI0. But 1 m300paxenue mapa

61

ITepeceuenue cdepsl u mapa ¢
iockocThlo. Kacanue mapa u cdeps
IUIOCKOCTBI0. Bul 1 m300paxenue mapa

62

VYpasuaenwne chepsl. [Tnomans chepst u
e€ yacrei

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a/1auu Ha
JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
IMOCTPOECHUEM UX CEUEHUN TTIOCKOCTBIO

65

CrepeomMeTpuiecKue 3a/1auu Ha
JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
IMOCTPOECHUEM UX CEUEHUN TTIOCKOCTBIO

66

[IpuknagHele 3aa4u, CBSI3aHHBIE CO
cdepoii u mapom




IToBTOpEHUE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIE MOA00US

68 PaznuuHbie KOMOMHAIIMY TEJT BpAIICHUS
Y MHOTOTPaHHHUKOB

69 3anaun o Teme "Tena u NIOBEPXHOCTU
BparmieHus"

70 3anauu o Teme "Tena u NOBEPXHOCTH
BparmieHus"

71 KonTtponsHas padora "Tena u
MTOBEPXHOCTH BpalieHus"

7 O0BséM mnuHapa. Teopema 006 00bEMe
MPSIMOTO [IUJTUHJIPA
Brruucnenue 00EMOB T C TOMOMIBIO

73 onpenenénHoro uarerpana. O0sEM
KOHYyca

74 [Tnomaam 60KOBOM U TIOTHON
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHudecKHe 3a/1a4H, CBSI3aHHBIC

75 C BBIUUCIICHHEM 00BEMOB IIIIMH/IPA,
KOHYca

76 [Ipuknagueie 3agaun o TeMe "OO0bEMBI
Y TJIOIAIU TOBEPXHOCTEN Ten"
O0BEM mapa U mapoBOro CEKTOPA.

77 Teopema 06 00béme tapa. Ilnomans

cdepbl. CTepeoMeTpUIeCKHe 3a1auH,
CBSI3aHHBIE C BEIYUCICHUEM 00HLEMOB




IIapa, mapoBOTO CErMeHTa M IAPOBOTO
CeKTopa

78

[Ipuknagueie 3agaun o TeMe "OO0bEMBI
Ten", CBA3aHHbIE C 00bEMOM I1apa U
iomaabio cepbl. COOTHOIICHUS
MEX]Ty TUTOIIAJSIMH TTOBEPXHOCTEN U
00BEMaMU TIOJIOOHBIX Tell

79

[TomoGHBIE TeNa B TPOCTPAHCTBE.
N3menenne 06bEMa Tipu 10 100HH.
CrepeoMeTprdecKHe 3a/1a4u, CBSI3aHHBIC
C BBIYUCIICHHEM 0OBEMOB TET U
IIJIOIIAJIEH TOBEPXHOCTEH

80

KonTtponsHast padota "[lnomanu
MMOBEPXHOCTH U OOBEMBI KPYTIIBIX TEN"

81

JIBM>KEHUSI MPOCTPAHCTBA.
OTtoOpaxeHus. J[BUKEHUS U PAaBEHCTBO
¢buryp. O0mre cBoiCTBA ABMKEHUN

82

Bunb! nBUKEeHUN: MapauIeIbHbIN
[IEPEHOC, LICHTPAJIbHASL CUMMETPHS,
3epKaJIbHasi CHAMMETpHs, IOBOPOT
BOKPYT NPSAMOHU

83

[TpeoOpazoBanwmst mogoous. [Ipsmas u
cdepa Diinepa

84

I'eoMerpuueckue 3a1aum Ha
MPUMCHCHUC IBUKCHUSA

&5

KonTponsHas padora "BekTops! B
npocrpaHcTae”




86

O6o6maromee moBropenue 11 monsTHii
1 MeTOoJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"[TapaninenbHOCTh NPSMBIX U
MIJIOCKOCTEN B MIpocTpaHcTBE"

87

O6o6maromee moBropenue 11 monsTHii
1 MeTOoJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromee moBropeHue 11 monsTHii
1 MeTOJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"BexTopsl B npocTpaHcTBe"

&9

Oo6o6maromee moBropenue 11 monsTHii
1 MeTOoJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"O6peM MHOTOTpaHHUKA"

90

Oo6o6maromee moBropenue 11 monsTHii
1 MeTOoJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHUH:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee moBropenue 11 monsTHii
1 MeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:
"[Tnomaan MOBEpXHOCTH U 0OBEMBI
KpyTrJbIX Ten"

92

O6o6maromee moBropenue 11 monsTHii
1 MeTOoJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH:




"[Tnomaan MOBEPXHOCTH U 0OBEMBI
KpyIJbIX Ten"

93

HtoroBas koHTposbHasA paboTa

94

Hrorosas kKoHTposbHasA paboTa

95

[ToBTOpenue, 06o00IIEHNE U
cUCTEeMaTU3als 3HAHUI

96

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAYyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

97

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAYyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

98

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAYyKU U €€ poib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

100

Hcropus pasBUTHs CTEPEOMETPUH KaK
HAYyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hctopus pazBuTus CTEPEOMETPUH KaAK
HAyKU U €€ POJIb B Pa3BUTUU




COBPCMCHHBIX HHIKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTUS CTEPEOMETPUU KaK

102 HAYyKU U €€ poib B Pa3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka. ['eometpust, 10 knacc/ Mep3nsak A.I'., Homuposckuit JI.A.,
[TomsikoB B.M.; mox penakuumeit [lononsckoro B.E., O6miecTBoO ¢ orpaHMueHHON
otBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe

obmectBo «M3aaTenscTBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Metoaudeckue pekoMeHaanuu K yueoHuky A. I'. Mep3isika,

1. A. Homuposgckoro, B. b. Tlonskosa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU
HMHTEPHET

https://uchebnik.mos.ru/
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