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HOACHUTEJIbHAS 3AIIMCKA

['eometpus siBnsieTCs ONHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOLIETro
oOpa3oBaHus, TaK Kak oOecreuyrBaeT BO3MOXXHOCTb W3Y4YEHUS JTUCHUTUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHHE, POPMHUPYEMOE NMPU U3yYEHUH 00YyHarOIIUMUCS
HNOHSITUIHBIX OCHOB TE€OMETPHUM, MpPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JJOTUYECKUX YTBEPKICHHUIN MPU PELICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO UCIOIB3YIOTCA MPHU
peIlIeHnH 3a]a4 eCTECTBEHHO-HAYYHOT'0 IMKJIA, B YACTHOCTH (PU3NYECKUX 3a7ad.

[enb ocBOEHUS TIporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHIUBUAYATbHBIX CIIOCOOHOCTEHN 00YyUaOMUXCs TPU U3yUEHUU
FEOMETPUHM, KaK COCTaBISIONIeH mpeamMeTHoM obOnactu «Marematuka U
nH(pOpMaTHKay yepe3 00ecrneueHne BO3MOKHOCTH TPUOOPETEHUS U UCITOJIH30BAHUS
0oJs1ee rIyOOKUX T€OMETPUUECKUX 3HAaHUW U JEHCTBUH, ClielU(PUUHBIX T€OMETPUH,
¥ HEOOXOJIUMBIX JIJIsl YCTIEIIHOTO MPOQPECCUOHAIBHOI'0 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCSL:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIIUM MHPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MAaTeMaTUYECKUX MOJICAX, MO3BOJISIONIMX OIMUCHIBATH M HM3y4aTh
pa3HbI€ SBJIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3jaeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE WX TPUMEHITh, YMEHUS JIOKAa3bIBaTh TEOPEMBI M HAXOIWTh
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(dbopMUpOBaHUE YMEHMs PACllO3HABATh HA YEPTEXKaX, MOJAEIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATh TI'€OMETPHUYECKHUE
MOJIETIN;

(opMHUpOBaHME MOHMMAaHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTeMaTU4YECKUX TEOpUil, (POpMHUpOBAHUE TMOHHWMAHUS POJM AKCUOMATHUKHU MpHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHue yMEHHUS BIAJCTh METOJAMHU JOKa3aTelIbCTB U aJITOPUTMOB
pelieHns, yMEeHUs KX IPUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJI€
pElIeHHs] CTePEOMETPUYECKUX 3aJa4 W 3aady C MNPAKTUUYECKUM COAECpP>KaHUEM,
dbopMupoBaHue TpEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  MpHU



00OCHOBaHMH MAaTEMATHYECKUX YTBEPKICHHUN W POJIM aKCMOMATHKHU B MPOBEICHUHN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIEKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca K N3y4EHHIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS paclO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX  TPEIMETOB, TPOSIBICHUS 3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «kmaccax sBusitorcsi:  «lIpsiMble M TIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSITUSIMUY», PEIEBAHTHBIMU I'€OMETPHUH HA YTIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCHUTCS KO BCEM COJEp’KaTENbHBIM JMHHUIM ydyeOHOro Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yjbTaTaM ocBoeHus dDenepanbHOil pabouei
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamanuch HEOAHOKPATHO. OTO  TMO3BOJSET OPraHW30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSMH U HABBIKAMU TOCJIEIOBATEIBHO U MOCTYIATENBHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaOIUXCsl, PACIIUPS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[lepexos Kk U3y4EHUIO TEOMETPUU HA YIIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOMIUXCS K TMPOJAODKCHUIO HW3YYEHUS MaTeMaTUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



BocnuraTebHbIH NOTEHIHAJ MPEeAMeETa KTeOMeTPHUs» peaanu3yercs yepes:

MaKCUMAaJIbHOE UCITOJIb30BAHUE BOCITUTATEIbHBIX BO3MOKHOCTEN COJIEPIKAHUS
y4eOHOro mpeaMera 4yepe3 JEMOHCTPALUI0 JETIM HPHUMEPOB OTBETCTBEHHOIO,
IPAKJAHCKOTO IOBEIEHUSA, MPOSBICHUS YEIOBEKOMIOOUS M J00pOCEpAECYHOCTH,
NEepeBOJl COAEPKaHUA C YPOBHSA 3HAHMUA HA YPOBEHb JUYHOCTHBIX CMBICIIOB,
BOCIIPUSITUE LIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB IS YTEHUS,
3a/a4 JJis pelieHus, MPOOJIEMHBIX CUTyaluil /Ui oOCYXKIACHHS B Kilacce, aHaJIM3
NOCTYIIKOB JIIOJIEH, HCTOpPUH Cyae0d, KOMMEHTApUU K MPOUCXOMSIIUM B MHpPE
COOBITHSAM, POPMUPOBAHUS Y O0YUYAIOIIUXCS POCCUNUCKHUX TPATULMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLUMOKYJBTYPHBIX LIEHHOCTEH, POCCUHCKOIO0 HCTOPUYECKOTO
CO3HAHMSA HAa OCHOBE MCTOPUYECKOIO MPOCBEIICHHUS; MOJ00P COOTBETCTBYIOLIETO
COJIep)KaHUsl YPOKOB, 3a/JaHMi, BCIIOMOIAaTEIbHbIX MAaTepUajIoB, MPOOJIEMHBIX
CUTYyalu 17151 00CYKICHU;

BBIOOpP METO/MOB, METOJIMK, TEXHOJOTHM, OKAa3bIBAIOIIUX BOCHUTATEIHHOE
BO3/JICHCTBHE HA JUYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM HI€AJIOM, LIENbIO U
3a7layaMy  BOCHIMTAHMS, LIEJIEBBIMA OpPUEHTUPAMHU pE3yJIbTAaTOB BOCIHMTAHMS;
pean3aluIo MPUOPUTETA BOCITUTAHUS B YUEOHOM JESITEIbHOCTH;

NpUBJICUCHUE BHUMaHMsI 00y4JaroIUXCsl K [ICHHOCTHOMY aCIeKTy U3y4aeMbIX
HA ypOKaX TMPEIMETOB, SIBJICHUW U COOBITHM, WHUIMHUPOBAHHE OOCYKICHUH,
BBICKa3bIBaHUI CBOEro0 MHEHHMs, BBIPAOOTKHA CBOErO JIMYHOCTHOTO OTHOUIEHUS K
U3Yy4aeMbIM COOBITUSAM, SBJICHUSAM, JIUIAM;

ucnonb3oBanue MKT u nucraHnmoHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIMA
oOydeHust (IpOrpaMMbI-TPEHAXKEPbI, TECThl B JJIEKTPOHHBIX MPUIIOKEHUSX,
MYyJbTUMEIUWHbIE MPE3CHTAMM, HAY4YHO-TIOMYJspHbIE TNepenayd, (QUIbMBbI,
oOydJaromnie caTbl W MTPOrpaMMbl, YPOKHU OHJIAMH, BHUAEO JEKIHUH, BHJIEO
KOH(epeHIuur U Ap.);

NpUMEHEHUE UHTEPAKTUBHBIX (HOpM yueOHOW paboThl — HHTEUIEKTYaIbHBIX,
CTUMYJUPYIOMIMX [MO3HABATENIbHYI0O MOTHBAIIMIO, UTPOBBIX METOAMK, AUCKYCCHUM,
JAIOLIUX BO3MOYKHOCTH MPUOOPECTU OMBIT BEACHUS KOHCTPYKTHBHOI'O JUANOra;
IPYNIOBOM padOoThl, KOTOpPask YYUT CTPOUTH OTHOLIEHUS U AEMCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOI'O MBIIICHHUS;

noOyxjaeHne oOydaronuxcst coO0JIoAaTh HOPMBI TIOBEIECHMS, IpaBuia
OOIIEeHUsI CO CBEPCTHUKAMHU U TMeJaroraMu, COOTBETCTBYIOIIHME YKJIAIy
0011eo0pazoBaTenbHON OpraHu3aLuH, YCTaHOBJIEHUE U HOJIEPIKKY
no0poXkenaTeibHOM aTMoc(ephl, YCTAaHOBJIECHUE JOBEPUTEIBHBIX OTHOIIECHUMN
MEX1y YUUTETIEM U €ro YUYeHHUKaMH, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPHUSITHIO
ydyaruMucs TpeOOBaHUM U MPOCKO YUUTENS Yepe3 KUBOU JUaIor, IPUBJICUEHNUE UX
BHUMaHUs K oOOCyXJaemMol Ha Yypoke HH(OpMalnMM, aKTUBU3ALMIO HX



N03HABATEILHON JICATEILHOCTH Y€pPe3 HCIIOJIH30BAaHUE 3aHUMATEIIBHBIX 3JIEMEHTOB,
UCTOPHI U3 )KU3HHU COBPEMEHHUKOB;

OopraHu3zaiuio medcrsa MOTUBUPOBAHHBIX M IPYIUPOBAHHBIX 00YJarOITUXCS
HaJ HEYCHEBAIOIMMH OJHOKIACCHUKAMH, B TOM YHCIE€ C  OCOOBIMH
o0pa3zoBaTeIbHBIMUA  TMOTPEOHOCTSIMHU, JAIOMIETO OOYYaIOIIMMCA  COIMAIBLHO
3HAYMMBIHN OTBIT COTPYIHUYECTBA U B3AaUMHOM TTOMOIIIY;

WHUIMUPOBAHUE W  TOJACPKKY  HCCIENOBATEIbCKOW  JESTEIbHOCTH
00y4JaroIuxcs, IUIAHWUPOBAaHUE W BBHITIOJHCHWE WHIWBHUIYAIBHBIX W TPYIIIOBBIX
IIPOEKTOB BOCITUTATEILHON HAPABICHHOCTH.

COJEPXAHME OBYYEHUA
10 KITACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHSA ~ CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMAaTMYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B HPOCTPAHCTBE: IIEPECEKarOLIHecs,
napajuieJIbHble W CKpelmuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsaMbIX. [lapamienbHOCTh PSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MapajlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPATUIEIBHOCTD TPEX NPSIMBIX, IaPAJIIEIBHOCTD MPSMOMI
u 1uiockoctd. [lapamiensHoe M LEHTpAJbHOE IPOEKTUPOBAHME, H300paKeHUE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO NPOEKTHpoBaHudA. M300pakeHue
¢Guryp B mapayuieabHONW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy NPSAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IUIOCKOCTEN: NapasuleibHbIe
IIJIOCKOCTH, CBOMCTBa HapaljIeJIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, Mapajulelenumes,
IIOCTPOEHUE CECUCHU.

IleprieHIUKYIJISIPHOCTD NPSIMON M IUIOCKOCTH: NEPIIECHINKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TeOopeMa O NpsIMOK
IEPIEHAUKYIIAPHOU IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 IMJIOCKOCTH, MPOEKIHs (PUTYpHI HA TIOCKOCTh. [leprneHaAnKyaspHOCTh
IUIOCKOCTEM: MPU3HAK TMEPIEHIUKYJISPHOCTH JBYX IUIOCKOCTEW. Teopema 0 TpEX
NEPIEHINKYJIIApaXx.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPaHHBIN
yrOJl, JUHEHHBIA YroJl IBYTPAHHOIO yria. TpEXTrpaHHbIM U MHOTOTPAHHBIE YIJIBL.



CBoIiCTBA IJIOCKUX YTJI0OB MHOTOTPaHHOTO yriia. CBOKCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunsl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipwsma: N-yrosbHas
npu3Ma, NpsMas U HaKJIOHHasi pU3Mbl, OOKOBasi M MOJHAsI IOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, npsAMOYrOJIbHBIN ITapajjIeIeUNe] U ero ceorcTBa. Kparyanmue
NyTH Ha TOBEPXHOCTH MHoOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMa [ludaropa. [Tupamuaa: N-yronpHasi nupaMuia, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHEdl MpaBWIBLHOM NUPaMUIbL.
[IpaBunbHBIE MHOIOTPaHHUKH: MpPAaBUJIbHAS IIPU3Ma W NpaBWIbHAs NUPaMHUJA,
paBWIbHAS TPEYTOJIbHASI TUPaMU/Ia U TPaBUIBHBIN TETpadap, Kyo. [IpencraBnenue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOACKA3AP U UKOCAIP.

Bolunciienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TOJHOW TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUTOIIA/Ih OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOU mpu3mMbl. [Liomnianb
OOKOBOW TOBEPXHOCTH M MOBEPXHOCTH MpPaBWIBHOM MHUpPaMHIbI, TEOpEMa O
TUIOIIAIN YCEYEHHOU MTUPAMU/IBI.

Cummerprss B IPOCTPAHCTBE. OJEMEHTBl CHUMMETPUH  NPABHIBHBIX
MHOIOrpaHHUKOB. CuUMMETpus B TIPAaBWIBHOM MHOI'OTPAaHHUKE: CHMMETPHUS
napajuielIeANena, CUMMETPHS MPABWIBHBIX MPU3M, CUMMETPUS NPaBUIBHOU
IIAPaMUBbI.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIE, COHANPABIEHHBIE MW IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOPAMHU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHCIIO.
[TonsaTe KOMIUTaHapHBIE BEKTOpBbI. lIpHM3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapaimenenunena. Teopema O pPa3IOKEHUHM BEKTOpa M0 TPEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsmoyrosnpHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTtopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa W
KOOpIMHATaMU TOYEK. YTOI MexXay BekTopamu. CKaJaspHOE NPOU3BENCHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[ToHsATHA: UUIMHIpPUYECKAsT TOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, OOpasyloliue TMoBepxHOocTed. Tema BpaleHus:
IIWIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue cepbl



U IJIOCKOCTH, KacaTenbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalleHHs Ha
wiockoctu. Pa3BépTka nununapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
OpsIMOYTOJBLHOIO Mapasuienenuneqa u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBbI, HUJIUHJpA, MUpaMuIbl U KoHyca. OObEM I1apa U 1apoBOTO
CErMEHTA.

KoMOuHnanum Ten BpalieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIP, OINHUCaHHas OKojo uuiauHApa. Ilepecedenne cdeppl u  mapa c
miockocThio. Kacanue miapa u cdepbl miockocThio. [loHSTHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

[Iomans MOBEPXHOCTH IWIMHIpA, KOHYCA, IUIOMaabL cepbl U e€ JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHWE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoousix (uryp. IlpeodbpazoBanue mojgoOus, romorerus. Pemienue 3amauy Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS UINH]IPA
(mapamiensHO W TEPNEeHAUKYISPHO OCH), CEYEeHHMs KOHyca (mapasuieibHble
OCHOBAHUIO U MPOXOASIIUE YepEe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TIOCTPOECHUS
CEUCHHI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Oniepannu HajJ BEKTopamu. BekTopHOe yMHOXKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXEHMA. lIpsaMoyrompHass cucrema
KOOpIMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoxkeHue BekTOpa IO
6a3ucy. KooparHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUU T€OMETPUUECKUX 3a1ad.

JABUKEeHHsI B IPOCTPAHCTBE

JiBmxenus: npoctpanctBa. OToOpakenus. [[BmkeHUss M paBEHCTBO (UTYP.
OOurue cBolcTBa JBWXKEHUN. Buasl JBWXKEHUN: TapauieNbHBIA MEepeHocC,
LEHTpalbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUs, IMOBOPOT BOKPYT HPSIMOM.
IIpeobpazoBanms nmomobus. [Ipsmas u cepa Ditnepa.



IVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHS YYUEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBa, MPEACTaBICHUE O MATEeMATHIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUM, MPOIEAYD
rpakJaHCKOro  obOmiecTBa  (BBIOOpBI, ONPOCHI W Jpyroe), yMeHHe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKONM T'PaKITAHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCIIOJIb30BaHUE JTHX [OCTIDKEHHM B JPYrUX HayKaxX, TEXHONOrusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTUKECHUN HAYKHU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOECHHUE YCTOMYUBOrO OYYIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELIEHU, pacCyKIE€HUMN, BOCIPUUMYUBOCTD K
MAaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUSA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas (usndeckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa3oBaHUI0 Ha TMPOTSHKEHUU BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1ay MaTEMaTHUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelieHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKU, TOHUMAaHUE MAaTeMaTUIECKON
HAYKHU KakK cepbl 4eT0BEUECKOU NeATEeNbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUS IUBUIIU3ALIMH, OBJIQICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIbTYpOU Kak CPEACTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITH IPOECKTHYIO
U UCCJIE0BATEIbCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWHA MEXKIYy TMOHATHAMH, (PopMyIupoBaTh
onpeJieNIeHUs] TIOHITUM, YCTaHABIMBATh CYHIECTBEHHBIN MPU3HAK KiacCU(PUKAIUH,
OCHOBaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€TaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOUEHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENBHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPTIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS Y BBIBOIHI,

BbIOMpaTh crnoco0 pemnieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUS, BRIOUpaTh HanboIee MOAXOASAIINI ¢ YUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEILCKUN WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJINTh CAMOCTOSITEJILHO CITAHUPOBAHHBIM DKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, SBICHHUs, IIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOMIOJCHUS, HUCCIICIOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO pAa3IMYHBIX BUJIOB U (pOopM
pEACTaBIICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
LEJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U IIHCBMEHHBIX TEKCTaX, JaBaTb IMOSACHEHWs II0 XOJLy pelIeHus 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peniaeMod 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pelIeHnsl, COIOCTaBJIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTaBIATh PE3YJAbTAaThl PELICHUS 33J1a4i, SKCIIEPUMEHTA, UCCIIEN0BaHus,
IOPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a7a4M, BIOUpATh CIOCO0 pelieHus C
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJICTh ~ HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX ACHCTBHI U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HAWJICHHBIX OMTUOOK, BHISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HMCHOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUAYAIHHOU
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BU/JIBI pabOT, 10roBapUBaTHCS, 00CYKIATh MPOIECC U PE3YJIbTAT padOThl, 000011aTh
MHEHUS HECKOJIbKHUX JIIOJCH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMU YI€HAMU KOMaHbl, OIIEHUBATh KAU€CTBO CBOEI0 BKJIAJa
B OOmMII TPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM yYaCTHHUKaAMU
B3aMMO/ICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATh TMOHATHSIMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMH B TPOCTPAHCTBE, MEXKAY MPSIMONA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJbl MHOTOI'PAaHHHMKOB (IIpU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIacCU(PUIIMPOBATH  MHOTOIPAHHHWKH, BbIOMpas  OCHOBAaHMS ISt
KJIacCU(pUKAIUK;

e CBOOOJHO OMNEpUPOBATH TMOHATHSIMU, CBSI3aHHBIMM C  CEYEHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTpaIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (PUTYDP HA TUIOCKOCTh, BBIMIOJIHATH U300paxeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYEHUS MHOIOTPAHHHKOB PA3JIUYHBIMU METOAAMH, BBINOJIHATH
(BBIHOCHBIC) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHMMETPHUSI B IPOCTPAHCTBE, LIEHTP,
OCh U IJTIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (PUTYPBHIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMHU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHUM W
HaX0XKJICHUE T€OMETPUUECKHUX BEINYHH, TPUMEHSSI U3BECTHBIE METO/IBI IIPU
pElIEHNM MaTEeMaTUYECKUX 3a/1ad TMOBBIIICHHOTO W BBICOKOTO YpPOBHS
CII0KHOCTH;

e TMPUMEHSATH TMPOCTEUIIME TMPOTPAMMHBIE CpPEICTBA W  DAJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e U3BJICKaTh, MNPEOOPA30BBIBATh M WHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (QUrypax, MPEACTABICHHYIO Ha
YepTeKax U pUCyHKax;

e TMPUMEHATH I[IOJYYECHHbIE 3HAHUS HA TNPAKTUKE: CpaBHHUBaTh U
aHAJIM3UPOBATH PEAbHbIE CUTyallud, MPUMEHSATh H3YYCHHBbIE MOHSATUSA B
npouecce IOMCKa pEelIeHUs MaTeMaTH4YecKu  C(hOopMyTUpOBaHHOM
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM HA A3BIKE T€OMETPHH,
HCCIIE0BaTh MMOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM TI'€OMETPUUYECKHUX
MOHSATUM W TEOpeM, ammapara aiareOpbl, peumarh MPaKTUUYECKUE 3a/1aud,
CBSI3aHHBIC C HAXO0XK/ICHUEM T€OMETPUUYECKUX BEJIUYNH;

e HMETh MpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyyaromuiicss HAy4UTCS:



CBOOOJTHO ONEpPUPOBATH TMOHITHSIMH, CBSI3aHHBIMH C IMJIUHIPUYECKOH,
KOHUYECKOM U chepudyeckol MOBEPXHOCTSIMHU, OOBACHITH CIHOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBA3aHHBIMH C T€JIaMH BPAIICHUS: [IWIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W Imap) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIICHHUSA,
00bEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpalleHHUS,
reOMETPUYECKUX TeN ¢ MPUMEHEHHEM (popmy;

CBOOOJIHO OIEPHUPOBATh MOHATHUSIMHU, CBI3AHHBIMH C KOMOWHAIMSIMHU Tel
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B cepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXKTY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb M3yyaeMble (UIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh FTeOMETPUUECKHE 3aJa4H Ha BEIYUCIICHHUE YTII0B MEX Y IPSIMBIMU U
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH J0 TUIOCKOCTH, B IIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a NP PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUM;

BBINIOJIHATh M300paKE€HUSI MHOTOTPAHHMKOB W TeJl BpalleHUs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB W TN BPAILECHUS: CEYCHUS IMIUHAPA
(mapaienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (nmapaijiebHbie
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPIINHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJIbI TOCTPOEHUS CEUYCHHI: METOJ CJEeN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKUE YTBEPKICHNUS,

NPUMEHATh TeoMeTpuyeckre (akThbl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MOPEANoJararolluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemiaTh 3ajJadd Ha JIOKa3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOIIEHUN U
HaXO0XKJICHUE TEOMETPUUECKUX BEJIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHUKAIIUOHHbIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

MIPUMEHSITH ITOJyUYCHHBIC 3HAHUS HA TIPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEalbHbIE CUTyallUH, MPUMEHSATh HM3YUYECHHBIE IOHSTHA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOMCKA PEIICHUS MaTeMaTH4YECKH
chopMyJIMPOBAHHOUN MPOOJIEMBI, MOACIUPOBATH peaJbHbIC CUTYyallud Ha
A3bIKE T€OMETPUH, UCCIEN0BATh NOCTPOEHHBIE MOJEIHU C UCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATUH W TeopeMm, amnmapara airedopbl, pemarhb
MpaKTUYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKHUX
BEJIUYUH;

UMETh TpPEACTaBICHUS] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuyecTBO yacon
n  HaumenoBanue pasnenoB u KonTpoa IMpakTuyu
DJleKTpoHHBIe (LM (ppoBHIe) 00pa3oBaTeIbHbIC PeCypChl
/ TeM NMPOrpaMmsI Bcero bHbIE ecKue
I padoTbI padoTbI
1 BBenenue B ctepeomMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/
2 Bzaumnoe PACIIOJIOXKCHHUC 6 1
NPSIMBIX B POCTPAHCTBE http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
1I
3 apamenbf{ OCTD HPAMBIX H 8 http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
TIJIOCKOCTCHU B IIPOCTPAHCTBC
IT
4 epHeHHHKYJ}HP HOCTD TIPHMBIX 25 http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
H IIJIOCKOCTCHU B ITPOCTPAHCTBE
5 VYTJBI U pacCTOSTHHS 16 1 http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
6 MHororpaHHUKH 7 1 http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
7 BekTopsl B npocTpaHcTBE 12
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
8 [ToBTOpenue, 060061IEeHNE 1 5 )
CHCTeMATH3ALs SHAHMIL http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
OBHIEE KOJIMYECTBO YHACOB 102 5 0
[1O TTPOI'PAMME

11 KJIACC

KoaunuecTBo yacoB JyeKkTpoHHbIE (HU(POBbIe) 00pa3oBaTeIbHbIC PeCYPChl



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

Ne HaumeHoBaHUe pa3/ie/ioB U
m| Tem mporpammsi Konrtpoas = IlpakTnu
/ Bcero HbIe ecKmue
0 padoThI padoThI
https://mathprofi.com/uploads/files/1230 f 41 yu.a.-andrianov-

1 AHanutuyeckas reoMeTpus 15 1 analiticheskaya-
geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/

5 [ToBTOpenwue, 06001eHNE 1 15 1

CUCTCMAaTU3alludad 3HAaHUN
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-
kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-
. ob-em-prizmy-i-piramidy-teorema-eylera-dlya-

3 OO0BEM MHOTOrpaHHUKA 17 1 } i
mnogogrannika?utm_source=yandex&utm_medium=cpc&utm
campaign=72136850&utm_content=14629084054&utm_term=
&yclid=15796962723338911743

4 Tena BpareHus 24 1 https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-

5 [Tnomaau noBepxXHOCTU U 9 1 profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-

00BEMBI KPYTJIBIX TEI zadanie-2-6657368/re-83cla73c-5¢39-4d8b-82h9-
ecb38c9de333

6 JIBYOKEHUSI 5 1 https://resh.edu.ru/subject/lesson/6297/conspect/22282/

7 [ToBTOpenue, 060061IeHNE 1 17 )

CUCTEMAaTHU3allud 3HAHUN
OBIIEE KOJIMYECTBO 102 8 0

YACOB I10 I[TPOT'PAMME



https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://mathprofi.com/uploads/files/1230_f_41_yu.a.-andrianov-analiticheskaya-geometriya.pdf?key=d46ec6f93d13e70fdbe9c794555554ed/
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15796962723338911743
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://resh.edu.ru/subject/lesson/6297/conspect/22282/

YYEBHO-METOIANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151
YYEHUMKA

Maremaruka: anreOpa M HayajJa MaTEMaTHMYECKOTO aHalu3a, I'€OMETPUS.
I'eomerpust, 10-11 xmaccsl/ ArtanacsH JI.C., byryzoB B.®., Kagomuer C.b. u
napyrue, AkunonepHoe oouiectBo «M3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJA

- Meroauueckue pexkoMenanuu Kk yueouuky Aranacsia JI.C. 10-11 kiacesr;
- [loypounoe mnanupoBanue Kk yaueOHUKY AtanacsiH JI.C. 10-11 kmaccsl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

= https://resh.edu.ru/subject/51/

= https://resh.edu.ru/subject/17/

= https://uchi.ru/teachers/

= http://www.fipi.ru/

= http://4ege.ru/

= http://www.etudes.ru/

= https://ege.sdamaia.ru/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/
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