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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0O YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMaTHYECKUX MOJENSX, MO3BOJIIIOLIMX ONMCHIBATH W H3ydyaThb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPHUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B X0J1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPAMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYAIlMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTopel u  KOOpAWMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHUH pacmpeiensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYeHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTFO/ICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIC 3HAHHS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30oBaTelIbHBIX MporpamMM, OOECNeUuTh YIiIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBaromuecss npsimble. [IpU3HaKuM CKpemMBAIOIIMXCS
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O NpsMOH
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK NMEPHEHIUKYISIPHOCTH JBYX ILUIOCKOCTEW. Teopema 0 Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
IyTH Ha IMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: N-yronbHasi nupamuia, NpaBuiIbHAs U yCeUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHHON MHUPAMUIBIL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, kyo. Ilpencrasnenue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulesienunesa, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3ioKEHUHM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béM. OcHOBHBIE CcBOWCTBAa O00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BkeHUs U paBEHCTBO (Puryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MAaTEMAaTHICCKON HANPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYATHHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBATh CYILECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHbIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 permreHrus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKE BbIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pachpenensiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CAMMETPHUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI TPU
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEICTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUsi 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAaHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUN OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUH, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXO/SLIUE YePE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealbHbIE CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTanax pa3BUTUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecreo acos duekTpoHHbIE (LM (pPOBbHIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTe/bHbIe pecypChl
padoThI
1 BBenenue B crepeoMeTpuio 23 0
5 B3aumHoe pacnonoxeHue npsmMeIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B g 1
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl M paccTosHUA 16 1
6 BekTtopsl B mpocTpaHCcTBe 12 1
MHororpanHuku 7 0
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne n/m KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTEMaTH3aIUs 3HAHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrxeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHUCYHKE IIOCKOCTH, IapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUsS] HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCKOCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHUKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O003HaueHUS IPSMBIX U TUIOCKOCTEH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N300paxkeHre CeueHNi MUpaMuIbl, Kyoa U
MPU3MBI, KOTOPBIE IPOXOST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTeH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N3o06paxkenne ceyeHuit mupamMuibl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEMN. PackpalmBanme
MMOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

N3o06paxkeHne ceueHuii mupamMuibl, Kyda u
MPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
TTOCTPOSHHBIX CEUEHUN Pa3HBIMU I[BETAMHU

MeTton ClIeaoB OIS MOCTPOCHUMA CedeHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CBolicTBa nepeceyeHuil MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamuse, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCH 1IaroB
MMOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe no
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alKCh 11aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B mupamuze, Kyoe no
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETpPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIMXCS MTPSMBbIX.
[TapautenpHbIe IPSMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOU, ITPOXOASIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JAaHHOU
npsaMoi. Jlemma o nepecedeHun
NapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX NpsMBbIX. Teopema o
TpEX MapajuleNIbHbIX NpAMBbIX. Teopema o
CKPEILMBAIOIIUXCS PSAMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKINUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIy NPSMBIMU

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUC, CBA3aAHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: mapamuIeTbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamuienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, MPOXOISILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJJIENBHOIO IPYTrou npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIKs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CeoncTaa
napajuieNienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napajiieJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IJIIOCKOCTH, MPOXOAAIICH
yepe3 TOUKY, He TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpECeUeHus Ipu
IIEPECEUEHNUH JIBYX NTapalJIeNIbHbBIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY ITapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
JABYMs [TapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJienune1a

41 Brruucnenue MH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM IapajuleyIeIuIIe e
[lepneH MKy IAPHOCTD NPSMOM U

42 IJIOCKOCTH. [IpHU3HaK neprneHuKyIspHOCTH
IIPSIMOM U TNIOCKOCTH
[lepneHIMKyYISIPHOCTD NIPSIMON U

43 110ckocTH. [Ipu3Hak nepneHIuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH
Teopema o cyniecTBOBaHUH U

m €AVMHCTBEHHOCTH IPSIMOM, IPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K INIOCKOCTH

45 [ImockoCTH M EpIIEHIUKYJIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

46 [ImockoCcTH M EpIEHIUKYJIIIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnennukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

48 [Tepnennukynsap u HaknoHHad. [loctpoenne
MIEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas

u oOpartHasi)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOpartHas)

51 Yron Mexay CKpenuBarOIUMHUCS
IPSIMBIMU

52 ITouck neprneHauKyIIIpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoeHue ceuenuii kyba, Ipu3Msl,

54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKINH
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH
CriocoObl OMYCTUTh NEPIEHAUKYIISPBI:

60 CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
psAMOI

61 CaBur no HenapaienbHON IPSIMOH,

U3MEHEHUE PACCTOSHUN




62

Konrtponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

63

IToBTOpEHME: YroyI MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

64

65

66

[ToBTOpEHME: YTOI MEKITY
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
MPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOABbI BEIYUCICHUA
yria MEKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYT'PaHHOTO yIjia

67

68

69

70

[lepnennukynspHble mockoctu. CBoiicTBa
B3aUMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyISpHOCTH
IJIOCKOCTEM; TeOpeEMa O IIPSIMOK
MEePECEUCHUS JBYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH
[IpsmMoyTonbHBIN Tapasenenunes; Kyo;
HW3MEpEHHUs, CBOMCTBA IPAMOYTOJIBHOTO
rapajienenuIena

Teopema 0 IMaroHaJIv NPSIMOYTOJIBHOTO
MapajuieenuIie1a U CJIeICTBUE U3 HEE

71

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacIoN0KEHUEM NPSIMBIX U TJIOCKOCTH




72

[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napasJiesibHble INIOCKOCTH B CTaHJAapPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC
MCXKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYaIUAX

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHI{I/IKy'HHpHOﬁ IINIIOCKOCTH

Tpéxrpanuslii yroiu, HepaBeHCTBA IS
TpexrpanHbIX yrioB. Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO YTJa

77

DneMeHThI ChepPUIEeCKON TeOMETPUH:
reoJie3nYecKue JTMHUU Ha 3emiie

78

79

Kontponbnas padota "Y1 u
paccrosiHus"

CucremaTtuzanus 3HaHu "MHOrorpaHHUK
U €T0 2JIEMEHTHI"

80

[Inpamnpa. Bunael nupamua. [IpaBuneHas
nupamuia

81

82

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbpHas npusma

[IpsiMolt napaienenunen, NpsMoyroabHbINA
napaenenunes, Kyo




Brinykiibie MHOrorpanHuku. Teopema

83 Ditnepa L
Brimykibsie MHOTOTpanHuky. Teopema
84 Olinepa. IIpaBunpHbIe U NOTYNPaBUIbHBIE 1
MHOTOTPaHHHUKH
85 Kontposbnas padora "MHororpaHHuKT" 1
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
POCTPaHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BexTopa 1o 6asucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
03 Brrauciienue yria MexIy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
98 O0o0meHre M cucTeMaTu3aIys 3HaHUH 1
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1
100 WroroBast KOHTpOJIbHAS paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o0mieHre 1 cucTeMaTH3aIys 3HaHUH 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonTpoabHbie
Bceero oOpa3oBaTejibHbIE
padoThI
pecypcsl

1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaisgspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1

MeX/ly BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1

MPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BexTopHoe npousBeneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOT'paHHHUKaX




@opMya pacCTOSHUASA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxosxienue paccTostHul OT TOUYKH 70
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanuruveckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble NPSIMBbIE U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXKTY CKPEITUBAIOIIIMMUCS
MPSIMBIMU
[TeprieHIUKYISIpHBIC IPSIMBIC U

29 TJIOCKOCTH: CTaHAapTHBIE Mapbl
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHTUKyIsIpHBIE TIPSMBIC U

23 IJIOCKOCTH: T€OpPEMa O TPeX

MepIEHIUKYIIpax




24

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

HOBTOpeHI/Ie: miomaain MHOT'OYTrOJIbHUKOB,
(hopMyIIBI I71s TUTOIAIEH, COOOpasKeHUs
og00us

26

27

28

[ToBTOpEHME: IIOIIATN MHOTOYTOJIbBHUKOB,
(hopMyJIBI IS TUTOIAEH, COOOpaKEeHUS
mopoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
bopMyIIbI IS TI0Ia e, COOOpaskeHUs
noxoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenunena

3amaun 00 yaABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH yriia

33

Crepeomerpudeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO
napaJulesenuesaa




HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM npsMOi TPU3MBI

36 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOIN PU3MBI

37 [TpuknanHble 3a1a4M, CBSI3aHHBIC C
00BEMOM TIPSAMOIA TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. Oobpém
T PAMH/TBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ C OOIIIM YTIIOM

41 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BEMaMH MUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OObEMBI

Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI




[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonTponbras padota "O0béM
MHOrorpaHHuka"
Hunuaapuyeckas MOBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
MTOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckast noBepxHOCTh, 00pa3yloiue
KOHMYECKOU nosepxHoctu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MII0OCKOCTH OCHOBAHUS

52 Yceu€nnblii konyc. M300paxenne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH M MOTHOM
MMOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHU HUIMHAPA, KOHYyCa
CrepeomeTprieCcKHe 3a/1a4u Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

HWIAHAPOM




58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanue mapa u cdepbr
IUIOCKOCTBI0. BuT 1 n300paskeHue mapa

61

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Bu u n3o0paxenue mapa

62

63

VYpasaenne chepsl. [Lomans chepsr u eé
yacTeu

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIC CO chepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEYCHHI MIO0CKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,
BBIYHCIIEHUS B OKPY’KHOCTH, CTaHAAPTHBIE
noaoous

Pazauunsie KOM6HH3.I.IPIPI TCJI BpallICHUA U
MHOT'OT'paHHUKOB




69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3anauu o teme "Tena U MOBEPXHOCTH
BpauieHus"

Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 06 00béMe
PSIMOTO IHJIMHIPA

73

74

Brruucnenue o0EMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/IPA, KOHYCa

76

77

78

[Ipuknagueie 3agaun o teme "OOBbEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOMEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ




79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenue o6bEéMa 1pu mo100um.
CrepeoMeTpHUyeCcKre 3a]]a4, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

KonTponbnas pabora "[Tnomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX TET"
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JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. OOrmme
CBOIWCTBA JBH)KCHUI

Buel niBukeHuil: napauiebHbIN IepeHocC,
LIEHTpaJIbHAsi CAMMETPHUS, 3epKajIbHast
CUMMETPHSI, TOBOPOT BOKPYT MIPSMOit

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa
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FGOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUMKCHU S
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KonTtponbHas pabota "BekTops! B
npocrpaHcrae”

Oo6o06maromiee noropeHue 11 noHATU U
MeTOJI0B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alns 3HaHUM:
"ITapannenbHOCTh IPSAMBIX U IJIOCKOCTEN B
pocTpaHcTBe"

Ob6o6maromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHui: "BekTopsl B
nmpocTpaHcTae”
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Oo6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHcrtae"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHUKa"
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Oo6o06maromee nmosTopenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"
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Oo6o6maromee nmoBropenue 11 moHsATHH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucremarusauus 3Hanuit: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"
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Ob6o06muaromiee noropeHue 11 noHsATUi 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMmarusanus 3Haguil: "Ilmomamu
MTOBEPXHOCTU U 00BEMBI KPYIJIbIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHAs paboTa
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[ToBTOpeHue, 06001IEeHNE 1
cUCTEMAaTH3aInsI 3HaHUH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKH U € poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKH U €€ PoJib B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ PoJib B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
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Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
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Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MareMaturka: aredpa v Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHS.
I'eometpus, 10-11 xkmaccel/ byty3os B.®., [Ipaconos B.B. nox penakmueit

Canosauuero B.A., AkimmonepHoe oOmiectBo «M3natensctBo «IIpocBemienner»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

MaremMatuka: ajireOpa v Hayajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
I'eometpus, 10-11 xnaccewl/byty3oB B.®., [Ipacosnios B.B. nox penaxuueit
Canosauuero B.A., Akunoneproe oo6mectBo "M3narensctBo "[Ipocsemienne"
* 'eomerpus. Junakruueckue matepuanst 10 knacc. ABrop: byry3zos B.@.,
[IpaconoB B.B., Akimonepnoe o6miectBo "U3znarensctBo "lIpocBemenue"”

* ['eomerpus. Metoanueckue pekoMmeHaanuu k YMK "I'eomerpust 10-11
kiaccel". ABtop: byty3os B.®., [Ipaconios B.B., Akiinonepaoe o01iecTBo

"UznarensctBo "[IpocBemenue”

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://window.edu.ru/ DnekrponHas OnOIMOTEKA YUCOHUKOB U
METOMUYECKUX MaTEPHAIIOB

* http://www.math.ru Marepuainsl o MmaTemMaTuke B EquHOM KoJeKInu



IUPPOBBIX 00pPa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'a3zeta «Maremaruka» M3naTenbckoro poma
«IlepBoe ceHTAOpPs»

* http://www.uztest.ru 3agaun o reomerpun: HHPOPMAIIMOHHO-TIOUCKOBASI
cucTeMa

* http://www.problems.ru KommnsriorepHas MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Martemaruka. llIkona. Byaymiee. CailT yunrens
matemaTuku A.B. [lleBkuHa

* http://www.etudes.ru Matematudeckoe oOpa3oBaHHe: POIILIOE U
Hacrosuiee. MHTepHeTOMOINOTEKA 110 METOJIMKE MPENOAaBaHUsI MAaTEMATUKHU
* http://www.exponenta.ru I[Topran Allmath.ru — Bcs maTematnka B OJJHOM
MecTe

* http://www.allmath.ru ITpuknagnas MaTeMaTHKa: CIIPABOYHHK
MaTeMaTHYeCKUX (hopMyJI, MPUMEPHI U 3a1a4H C PEIICHUIMHU

« http://math.rusolymp.ru 3agauynuk 1151 IOATOTOBKH K OJHUMIIHAIaM I10
MaTeMaTHKE

* http://tasks.ceemat.ru 3anumarenbHas MmareMaTnka — OJIUMIIHAJIbI, UTPHI,
KOHKYPCHI TI0 MATEMATHKE IS IIKOJbHHKOB

« http://www.math-on-line.com MaremaTtndecKkue OIMMITHA I IS

IIKOJIbHUKOB



