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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb H OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3yUYEHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennast teopema Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O Pa3jIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas TIJIOCKOCTh K cdepe. M3o0paxkeHnue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHJpA, TUpaMUabl U KoHyca. O0bEM 1Iapa U I1apoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUs. IIpsiMmoyronpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUH. Buabl JBWXEHUN: TapaUieNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHMH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBaXKEHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUMUBOrO OyaylIEero;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4yi, DKCIIEPUMEHTA, UCCIENOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOITPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U UHIAUBUIYATHHOU
paboThl MpU pelIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAH[bl, OLICHHBATh
KaueCTBO CBOErO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKAY IMPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMOA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3a3Jaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMH C IMUIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIA/ISIMU TIOBEPXHOCTENH U 00BEMaMHU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aJa4l Ha BBIUHUCICHHUE YIJIOB MEXKAY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)KEHWsST MHOTOTPAaHHUKOB M TEJ BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIHYHNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpoOlleCCE€ IOUCKA  PEHICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEINYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HaunmeHnoBaHue pa3je/ioB U TeM KosmuecTBo yacos JJeKTpOoHHBIE (HU(POBbIE)
) NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
[ToBTOpeHue 2
1 BBenenue B crepeoMeTpuio 21 https://resh.edu.ru/ https://math-ege.sdamgia.ru
B
2 SAHMIOC PACTIOTOACHIE HPAMDBIX B 6 https://resh.edu.ru https://math-ege.sdamgia.ru
IIPOCTPAHCTBE
n .
3 SPALILIBHOUTD MPHMBIX H IIIOCKOUTEH B 9 https://resh.edu.ru https://math-ege.sdamgia.ru
IPOCTPaHCTBE
II
4 P HeHHHIfyMpHOCTB HPAMBIX 1 24 https://resh.edu.ru/ https://math-ege.sdamgia.ru
IUIOCKOCTEH B IPOCTPAHCTBE
VYrusl 1 paccTOSHUS 15 https://resh.edu.ru/ https://math-ege.sdamgia.ru
MHororpaHHuku 7 https://resh.edu.ru/ https://math-ege.sdamgia.ru
Bexkropsl B mpocTpaHcTBE 12 https://resh.edu.ru/ https://math-ege.sdamgia.ru
8 [ToBTOpenue, o6o0IIeHNE U 6
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

No 11/ HanmeHnoBaHue pa3je/ioB U TeM KosmuecTBo yacos JJieKTpOHHBIE (U (PPOBBIE)
) MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE pecypChl
1 AHanuTuyeckas reoMeTpus 15 https://resh.edu.ru/ https://math-ege.sdamgia.ru
[ToBTOpenue, o6o01IEHNE
2 p » 0000 HI:I 1 15 https://resh.edu.ru/ https://math-ege.sdamgia.ru
cucTeMaru3anus 3HaHUI
3 O0bEM MHOTOTpaHHUKA 17 https://resh.edu.ru/ https://math-ege.sdamgia.ru
4 Tena Bpamenus 24 https://resh.edu.ru/ https://math-ege.sdamgia.ru
[Inomaau noBepxHoc 00BE
3) Al P TH T ODBENE 9 https://resh.edu.ru/ https://math-ege.sdamgia.ru
KpYTJIbIX TEJ
6 JBrxeHus 5 https://resh.edu.ru/ https://math-ege.sdamgia.ru
y [ToBTOpenue, oboOIICHNE U 17
cucTeMaTru3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

IToBTOpEHHE

Koan4gecTBO 4acoB

[ToBTOpEHME Kypca reOMETPUH OCHOBHOM IIKOJIBI

BXO,I[HOC KOHTPOJIBHOC TECTUPOBAHUC

BBeenne B cTepeoMeTpHIo 21

3 OcHoBHbIE MpaBuiia U300paKEHUSI HAa PUCYHKE IJIOCKOCTH, MapajieIbHBIX MPSMBIX (OTPE3KOB), 1
CepeHbI OTPE3Ka

4 [TonsiTHs cTepeomMeTpun: TOUKa, psiMasi, IIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MIPABUIIA 1
M300paXKeHUS Ha PUCYHKE IJIOCKOCTH, MMAPAILICITBHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

5 [TonsTus: mepecekaronuecs MIOCKOCTH, MEPECEKAOIINECS TPsiMasi U TIOCKOCTb; 1
MOJTYTIPOCTPAHCTBO

5 [TonsTHA: nepecekaronecs MIOCKOCTH, MEPECEKAIINECS psiMasi U TJI0CKOCTb; 1
MOJIYTIPOCTPAHCTBO

7 MHoOTrorpaHHHKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (PUTYpP, HECYIIIECTBYIOIIIX 1
00BEKTOB

8 MHoOrorpaHHHKH, H300paKEHUE MPOCTSUIITUX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONTUX 1
00BEKTOB

9 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHSI U3 HUX

10 AKCHOMBI CTEPEOMETPHH U TICPBBIE CIIEACTBHSI U3 HAX

1 AKCHOMBI CTepEOMETPHH U TIepBBIE CIEACTBUS U3 HUX. CIOCOOBI 3a/1aHUs IPSIMBIX U TJIOCKOCTEM 1
B mipocTpancTBe. O003HAUEHUS MPSIMBIX U TIOCKOCTEH
N3o0pakeHne cedeHnii mupaMu/ibl, Ky0a U IPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa.

12 N3o006paxkeHne nepeceueHuns MoMyuYeHHBIX TIOCKOCTEN. PackpalinBanue mOCTPOSHHBIX CEUeHUN 1

Pa3HbIMU [IBETaMU




N300pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE IPOXOASAT Yepe3 ux peodpa.

13 N3o006paxeHue nepeceueHus MOMy4YeHHBIX MIOCKOCTEN. PackpalinBanue NOCTPOEHHBIX CEUeHUN
pa3HBIMU LIBETAMHU
N3o00paxkeHne cedeHuit mupamMuibl, Ky0a v MPU3MbI, KOTOPEIE MMPOXOAAT Yepe3 ux peopa.

14 N300pakeHne nepecedeHus MoIydeHHBIX III0CKOCTel. PackpamuBaHie mOCTPOCHHBIX CEUCHHUH
pa3HbIMM LIBETaMU

15 Mertoa cnesioB i TOCTPOSHUS CeUSHUI

16 Merton cnenoB st HOCTpoeHus ceueHunii. CBOMCTBA MepeceyeHui MPAMbBIX U INIOCKOCTEH

17 Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHrid MPSMBIX U IITOCKOCTEN

18 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znaHue BHIHOCHBIX
YepTeKel U 3aMKCh IIAroB NOCTPOCHUS

19 [TocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Cozmanne BEBIHOCHBIX
YyepTeKeH U 3alnCh 1IaroB MOCTPOSHUS

20 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3znaHue BHIHOCHBIX
YyepTeKeH U 3aMuch 11aroB MOCTPOEHUS

21 IToBTrOopenue nmiaanuMeTpuu: Teopema o MPONMOPIMOHAIBHBIX OTpe3kax. [logobue TpeyroabHUKOB

99 IToBropenue mrannmerpun: Teopema Menenas. PacueTsl B Ce4eHUAX Ha BBIHOCHBIX YEPTEkKAX.
HcTopus pa3BuUTHS MIIAaHUMETPUN U CTEPEOMETPUH

23 Konmponvnaa paboma "Axcuomvt cmepeomempuu. Ceuenun'
B3anMHoe pacnosiokeHue NPAMbBIX B IPOCTPAHCTBE

24 B3aumHoe pacnionoxeHnue NpsmsIxX B IpocTpaHcTBe. CkpemuBaromuecs npsmslie. [Ipuznaxku
CKpeluBaromuxcs npsmMeix. [lapamiensHslie npsiMble B IPOCTPAHCTBE
Teopema 0 CyImecTBOBaHMM M €IMHCTBEHHOCTH MPSIMOM NapaJlIeIbHOM TaHHON IIPSIMO,

25 IIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKAIlleW Ha TaHHOU IpsiMoii. JleMma o
[IEPECEUEHUH MTAPAIIIENBHBIX MPSIMBIX INIOCKOCTHIO

26 [TapamtensHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napayIeNnbHbIX NPsIMBIX. TeopeMa o

CKpCHIUBAOINUXCA ITPAMBIX




[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA NAPAIIJIEILHOTO IPOCKTUPOBAHUS.

21 N3o06paxenue pa3HbiX GUTYyp B MapaJljIeIbHON MPOESKIIUU 1

28 LenTpanpHas npoeKLus. YToJl ¢ COHAIIPABIEHHBIMU CTOPOHAMU. YTOJ MEKIY IPSIMBbIMU 1

29 3ajaun Ha JOKA3aTeNbCTBO U UCCIEI0BAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM MIPSMBIX B 1
MIPOCTPAHCTBE
IMapa/uteqIbHOCTH NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE 9

30 [TonsATHA: MapamuIeNbHOCTh MPSAMOM U IUNIOCKOCTHU B ITpocTpaHcTie. [Ipu3Hak napamieabHOCTH 1
psAMOM U TIocKocTU. CBOMCTBA NapAJJIEIbHOCTH MPSMOM U TNIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BEIYMCIIEHUE U I0KA3aTEIbCTBO, CBA3aHHbIE C MMAPAILIEIIBHOCTHIO 1
MPSAMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE

32 [TocTpoenue ceueHust, IPOXOIAIIETO YEPE3 JaHHYIO MPSAMYIO Ha YEPTEKE U MapajlIeIbHOTO 1
apyrou npssmon. Pacuér orHomenuin

33 [TapannenpHas IpoeKUs, IPUMEHEHUE JJIsl TOCTPOSHUs CeueHui Ky0a U nmapaienenumne/a. 1
CBoiicTBa napajuiesienuneia u Npu3Mbl

34 [TapannensHble mmockocTh. [Ipu3Haky nmapanienbHOCTH JBYX MIIOCKOCTEN 1

35 Teopema o0 mapamIenbHOCTH U €IMHCTBEHHOCTHU IUIOCKOCTH, IPOXOJALIEH Yepe3 TOUKY, HE 1
MIPUHAJUIEKAIYIO JAHHOW INIOCKOCTH U CJIEJICTBHS U3 HEE

36 CaolicTBa napamienabHbIX INIOCKOCTEN: O MAPAJIIEIBHOCTH NPSAMBIX IIEPECEUEHHUSI IPU 1
[IEPECEYEHUH JIBYX MapaJIENIBbHBIX IUIOCKOCTEN TpEThe!
CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax NapauIeIbHbIX IPSIMbIX, 3aKIFOUEHHBIX

37 MeX1y MapajieIbHbIMU IUIOCKOCTSIMH; O IEPECEUEHUH MTPSIMOM € IBYMS TapaJuIeIbHBIMU 1
IJIOCKOCTSAMU

38 Konmponsnaa paboma "B3zaumnoe pacnonoscenue npampix ¢ npocmpancmae. 1
Ilapannenvsnocms npameix u naockocmeit ¢ npocmpancmee'
IlepneHaMKYyISAPHOCTH NPAMBIX H IJIOCKOCTEl B IPOCTPAHCTBE 24

39 [ToBTOpenue: reopema [Tudaropa Ha MIOCKOCTH, TPUTOHOMETPHS MPSIMOYTOJILHOTO TPEYrOJbHUKA

40 CBoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumneaa




41 Bbruucnienue JUIiH OTPE3KOB B KyOe U MPsIMOYTOJILHOM HapaljieNenuIee 1

42 IlepneHIUKYNAPHOCTD NPSAMOU U INIOCKOCTH. [IpH3HaK NepneHMKyISpHOCTH IPSIMOU U 1
IJIOCKOCTH

43 [lepneHIMKyYNAPHOCTD NPSAMOU U INIOCKOCTH. [Ipu3HaK NepneHIMKyISpHOCTH IPSIMOU U 1
IJIOCKOCTH

44 Teopema o CylieCTBOBAaHUU U €AMHCTBEHHOCTH MPSIMOM, IPOXOSAIIEH Yepe3 TOUKY POCTPAHCTBA 1
U TEPIIEHINKYIISAPHON K IIIIOCKOCTH

45 [InockocTy ¥ NEpNEHANKYISPHBIE UM IIPSIMbIE B MHOTOIPaHHUKAX 1

46 [1nockoCTH ¥ IEPIEHANKYIISIPHBIE UM MIPSIMbIE B MHOTOTpaHHUKAX 1

47 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymsIpa u3 TOYKH Ha IPSIMYIO 1

48 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymspa u3 TOYKH Ha IPSIMYIO 1

49 Teopema o Tpéx nepneHaAuKyIspax (mpsimas 1 oopaTHasi) 1

50 Teopema o Tpéx nepneHaAuKysIpax (mpsmas 1 oopaTHas) 1

o1 VYroa Mexay CKpelBaoIUMUCS PSIMbIMU 1

52 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOILBIO EPIEHANKYISIPHBIX IIOCKOCTEN 1

53 OpTroroHanbHOE MPOESKTUPOBAHNE 1

54 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAIBHON 1
IIPOEKLINU

55 [Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
IIPOEKIINU

56 CuMmmMeTpus B IPOCTPAHCTBE OTHOCUTENBHO TJIOCKOCTH. [lTockocTn cuMmeTpuii B 1
MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TUIOCKOCTH KaK CJIEACTBHE CUMMETPUH 1

58 [IpaBubHBIE MHOTOTPaHHUKHU. Pacd€T pacCTOSIHUI OT TOYKH J0 IITIOCKOCTH 1

59 IIpaBriibHBIE MHOTOIpaHHUKH. Pacd€T paccTosHUI OT TOYKHU A0 IUNIOCKOCTH 1

60 CriocoObl ONyCTUTh NEPIEHANKYISAPBI: CAMMETPUS, CABUT TOUKHU I10 MapaIeIbHON NpIMOi 1

61 CaBur no HenapauienbHON NpSAMOM, U3MEHEHHUE PACCTOSTHUI 1




62 Koumponvnas paboma "' Ilepnenouxkynapnocme npamvix u naocKkocmeil ¢ npocmpancmee'’ 1
Yribl 1 pacCcTOSIHUA 15

63 [ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM 1
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

64 IToBTOpEHME: YrOa MEXAY CKPEIIUBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTpryeckue METO bl BEIYUCICHHS YTIIa MEXKY MIPSMBIMU B MHOTOTPaHHUKAX 1

66 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnennukynspHbie m0ckocTd. CBOMCTBA B3aUMHO MEPHEHINKYISIPHBIX TIIOCKOCTEH 1

68 [Ipu3Hak neprneHIuKyJIIpHOCTH IIJIOCKOCTEN; TEOpeMa O MPSIMOM IepeceueHus ABYX IIIOCKOCTEN 1
NEPIEHIUKYJIAPHBIX TPEThEHN IIOCKOCTH

69 [IpsmoyronbHBIN Napasuienenune; Kyo; u3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO 1
napajuiesienunea

70 Teopema o nuaroHany NPSMOYTOJIBHOTO MapalljiesienuIeia U CIeICTBUE U3 Heé 1

71 CrepeoMeTpuuecKre U NPUKIIAIHbIE 3ajaul, CBI3aHHbIE CO B3aUMHBIM PAacIOI0KEHUEM MPSAMBIX 1
1 TUIOCKOCTH

79 IToBTOpEHME: CKPEIMBAIOIUECS NPSMBIE, TAPAJUIEIBHBIE IJIOCKOCTH B CTAHJAPTHBIX 1
MHOT'OI'paHHHKaxX

73 [Tapa napaienbHbIX I0CKOCTEHN Ha CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSTHUE MEXKTY 1
CKPELIMBAIOIMMHUCS MPSIMBIMU B IPOCTBIX CUTYaLUAX

74 PaccTositHue OoT TOUKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 MIIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXY CKPELIUBAIOLUMUCS NPSIMBIMH C TIOMOLIBIO 1
MEPIEHIUKYJISIPHON MJIOCKOCTH

76 Tpéxrpanuslii yroj, HepaBeHCTBA JJIs TpeXTrpaHHbIX yrioB. Teopema [Tudaropa, Teopemsl 1
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO yIiia

77 DneMeHTHl cpepruuecKoil reOMeTpHH: reo/Ie3NUecKue JTMHUN Ha 3emiie

MHororpaHHukKu 7
78 CucremaTtu3zanus 3HaHui "MHOTOrpaHHHUK U €0 3JI€MEHTHI"




79 IInpamupa. Buael nupamun. IIpaBunpHas nupamuia 1
80 [Tpusma. Ilpsimas u HakIOHHAas npu3Mbl. [IpaBuiibHas npusma 1
81 [Ipsimoii mapasuienenunen, NPSMOYTOJIbHBINA apalyIeNenume]], Kyo 1
82 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
83 Beinykisie MHororpanauku. Teopema Diinepa. [IpaBuiibHbIe U 10JIyTIPaBHIIbHBIE MHOIOI'PaHHUKH 1
84 Koumponvnan paboma " Yenet u paccmoanusa. Munozozpannuxu'’ 1

BekTopbl B npocTpaHcTBe. 12
85 ITonsiTHe BEeKTOpa B IPOCTPAHCTBE. PaBEHCTBO BEKTOPOB. 1
86 CymMma BEKTOpOB 1
87 Pa3zHocTh BekTOpOB 1
88 Komnnanapusie BekTopsl. [IpaBuiio napamienenunena. 1
89 YMHOKEHHE BEKTOPA HA YHUCIIO 1
90 Paznoxenne BeKkTOpa 1Mo TpeM HEKOMITJIAHAPHBIM BEKTOPaM. 1
91 [IpssMoyronbHas cucTeMa KOOpJIANHAT B IPOCTPAHCTBE. 1
92 Koopaunats! BekTopa. CBs3b MEX/1y KOOpAMHATAMH BEKTOPOB U KOOPAWHATAMHU TOYEK. 1
93 [Ipocreiimme 3a1auu B KOOpAMHATAX. 1
94 VYron mexay BekTopamu. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB. 1
95 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1

IoBTOpEeHue, 00001IEHUE U CHCTEMATU3AIUA 3HAHUH 6
97 O0o0meHre M cucTeMaTH3aIys 3HaHUH 1
98 O06o0011eHne 1 cucTeMaTu3alys 3HaHu| 1
99 O0o0meHre M cucTeMaTH3aIys 3HaHUH 1
100-101 = Urorosas KOHTpOJbHAsA paboTa 2
102 O06o0mieHre 1 cucTeMaTu3aIys 3HaHUH 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

Ne i/
Tema ypoka KoJsn4yecTBo 4acoB
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temsl "CkassspHoe IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpenue TeMbl "Brruuciaenue yria Mexay BEKTOpaMu B MpocTpaHCcTBe" 1
4 [ToBTOpEeHNE TeMBI "YpaBHEHHE MTPSAMON, IPOXOSAIIEH Yepe3 ABE TOUKU" 1
5 YpaBHeHHE IIIIOCKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaxX 1
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHPOBAHNE 1
9 JluneitHble HEpaBEHCTBA, JIMHEHHOE MPOTPAMMHUPOBAHHE 1
10 AHanuTuyeckue METOobl pacuéTa yriia Mex,J1y NpsIMbIMU B MHOTOI'paHHUKAX 1
11 AHanuTUYECKHEe METObI pacuéTa yriia MeX/y MIIOCKOCTIMHU B MHOTOTpPaHHUKAX 1
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 INIOCKOCTU B KOOPAMHATAX 1
13 HaxoxxaeHue pacCTOsSHUM OT TOUKH /10 MIIOCKOCTH B Ky0e 1
14 Haxoxnenne paccTossHUM OT TOYKH J0 TUIOCKOCTH B MPAaBUJIBHON MTUPAMHJIE 1
15 KonrtponbHas pabora "AHanutuueckas reomerpus” 1
16 CeueHnst MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 1
17 CeueHurst MHOTOTPAaHHUKOB: METO]T CJIEJIOB 1
18 CeueHnst MHOTOIPaHHUKOB: CTaHJAAPTHBIE IUIOCKOCTH, IEPECEUEHMS MPSMBIX U TUIOCKOCTEN 1
19 [TapamiensHble NpsMBbIE U IITIOCKOCTH: NApAJIIEIbHBIE CEYEHUS 1
20 [TapannenpHble NpsMBIE U TUIOCKOCTH: pacu€T OTHOLIECHUN 1
21 [TapanienbHble MpsMbIE U TUIOCKOCTH: YTJIbI MEXKAY CKPEIMBAIOIIUMUCS TPSIMBIMU 1
99 IlepnieHIuKyNspHBIE MPSAMBIE U IUIOCKOCTH: CTaHAPTHBIE APl IEPIEHANKYIISIPHBIX INIOCKOCTEN 1
U TIPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
23 [lepnieniuKynsipHbIE MPSIMBIE U TUIOCKOCTH: TEOPEMA O TPeX MEPIEeHIUKYIIIpax 1




24 [TeprieHIUKYISIpHBIEC MIPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JJTUH B MHOTOTPAHHUKAX 1
25 [ToBTOpEHME: TUTOMTAAN MHOTOYTOJIEHUKOB, (DOPMYITBI JUIS TUIOIIAICH, COOOpaKeHHUs MOA00US 1
26 [ToBTOpEHME: TUIOIIAAX MHOTOYTOJILHUKOB, (DOPMYIIBI JUIS TUTOIIAIeH, COOOpaKeHUS TTO100us 1
27 [ToBTOpEHME: MIIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAICH, COOOpasKeHUs TT0100Us 1
98 [Tnomaau ceyeHnit MHOTOTPaHHUKOB: TIOIIAIU IOBEPXHOCTEH, pa3pe3aHus Ha YacTu, 1
COOOpaKEeHHS TIOTOOMS
29 [Imomaau ceyeHnii MHOTOrpaHHUKOB: IUIOLIAAM TOBEPXHOCTEN, pa3pe3aHus Ha YaCTH, 1
COOOpaXeHHsI TOA00MS
30 Kontponbnas padota "[loBTOpeHNE: MHOTOIPaHHUKH, CEYCHHUS] MHOTOTPAaHHUKOB" 1
31 O06BéM Temra. OO0beM IPSIMOYTOJIBHOTO TIapaJuIeTIeTTHIIe /1A 1
32 3agauu 00 yBOeHUH Ky0a, 0 KBagpaType Ky0a; 0 TpUCEKLUH yria 1
33 CrepeoMeTpuuecKre 3a1a4u, CBI3aHHbIE C 00bEMOM MPSMOYTOIBHOTO Mapalljiesienumneaa 1
34 [TpuknanHbie 3a1a49M, CBSI3aHHBIC C BRIYUCIICHHEM 00BEMA IPSIMOYTOJILHOTO TMapajlieIeIuIe1a 1
35 OO6BEM TIPSIMOI TTPU3MBI 1
36 CrepeoMeTpHUeCKUE 3a]1a9, CBI3aHHBIC C BEIYUCICHHEM 00bEMOB TIPSIMOH TIPU3MBI 1
37 ITpuknaaHble 3ajauu, CBA3aHHbIE ¢ 00bEMOM HMPSIMOM MPU3MBI 1
38 Boruncnenme o6bE€MOB Tell ¢ TOMOIIIBIO OIpeieIEHHOro nHTerpana. O0bEM HaAKJIOHHOM MPU3MBbI 1
39 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OTpeieIEHHOro nHTerpana. O0bEM MUpaMuIbI 1
40 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHKJL C OOIIUM YTIIOM 1
41 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB UPAMHUJL C OOLIUM YTIIOM 1
42 CrepeomeTpruueckue 3aa4n, CBsI3aHHbIE ¢ 00bEMAaMH HAKJIOHHOW MTPU3MBI 1
43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/IBI 1
44 [Ipuknanueie 3anaun no teme "OOBEMBI TeN", CBA3aHHbBIE C 00bEMOM HAKIOHHOW MPU3MBI 1
45 [Mpuknanueie 3ana4un mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1
46 [Tpumenenne o0bEMOB. Boruncienne paccTosIHUS 10 TUIOCKOCTH 1
47 KonTponbnas padbora "O6bEM MHOTOTpaHHUKA" 1
48 [unuaapudeckas MOBEPXHOCTh, 00pa3yIoIINe UIHHAPHIECKON TOBEPXHOCTH 1




49 Hunuuap. [pamoit kpyrosoi nunueAp. Ilnomans noBEpXHOCTH UIMHAPA 1

50 Konnueckas moBepXHOCTh, 00pa3yronne KOHUYeCcKon mosepxHoctu. Konyc 1

51 Ceuenune KOHYyca MJIOCKOCTHIO, MAPAJUIETBbHOM MIJIOCKOCTH OCHOBaHUS 1

52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaae 60KOBOI MOBEPXHOCTH M IOJTHOM MMOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTU KOHYCA 1

55 CrepeoMeTpHuuecKre 3aJja4i Ha 10Ka3aTeIbCTBO U BHIUMCICHHE, TIOCTPOCHUEM CEUCHUI 1
UWIMH]IPA, KOHYyCca

56 CrepeoMeTpruyecKre 3aJauu Ha JOKa3aTeIbCTBO U BRIYMCICHHE, TIOCTPOCHUEM CEYCHUN 1
WIMHApA, KOHyca

57 [Ipuknannele 3a1a4u, CBSI3aHHBIC C [HJIMHIPOM

58 [Ipuknaguelie 3a1a4m, CBI3aHHBIC C ITUIHHIPOM 1

59 Cdepa u map

50 [lepeceuenue ceps! u mapa c muockocteto. Kacanue mapa u cdepst miaockoctsio. Bun u 1
n300pakeHue napa

61 [epeceuenne chepsl 1 mapa ¢ wiockocThio. Kacanue mapa u chepsl miockoctero. Bun u 1
n300paxeHue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacteit 1

63 Cummerpus chepsl u mapa

64 CrepeoMeTpHuyecKHe 3aJjaul Ha JOKa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHbIE CO c(hepoil U I1apoM, 1
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

65 CrepeoMeTpHUyecKHe 3aJauu Ha JOKa3aTeIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO chepoit U mapom, 1
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

66 [TpuknamHbie 3a1a49M, CBSI3aHHBIC CO c(hepold U IIapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH Ha IJIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, CTaH/IapTHBIE TIOJJO0HS 1

68 Pa3znnynble KOMOMHALIMY TeJ BpallleHUsI U MHOTOTPAaHHUKOB 1

69 3anaun o Teme "Tena ¥ MOBEPXHOCTH BpalleHUs" 1




70 3anaun o teme "Tena U NOBEPXHOCTH BpalleHUs" 1

71 KontponbHas padota "Tena v mOBEpXHOCTH BpaIieHus " 1

12 O6bem mumuHapa. Teopema 06 00bEME MPAMOTO MUJIUHIIPA 1

73 Brruncnenmne o0bEMOB Tell ¢ TOMOIIBIO orpeneaéHHoro naTerpana. OobpéM KoHyca 1

74 [Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuyecKre 3aJauu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IMIMH/PA, KOHYCA 1

76 [Ipuknagueie 3agaun 1mo Teme "OOBEMBI M TUIONIAIN TTOBEPXHOCTEH Te" 1
O0BéM mrapa u mapoBoro cexropa. TeopeMa 006 o6sEMe mapa. [Tnomane chepsl.

77 CrepeoMeTpuuecKre 3aJjauu, CBA3aHHbIE C BBIUUCICHUEM 00BbEMOB 111apa, IIapOBOT0 CETMEHTA U 1
[IapOBOTO CEKTOpa

78 [Tpuknanueie 3anaun no Teme "OOBEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IIapa U IUIOMIAIBI0 ChEephl. 1
CooTHo1IEHNs MEX 1y IUIOIAsIMHU IOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TeJ

79 [Tono6uble Tena B mpocTpaHcTBe. M3meHeHne 00béMa npu nmogodun. CtepeoMeTpuyecKkue 1
3aJlauM, CBA3aHHbBIC C BBIYUCIIEHHEM 00BEMOB TEI U IJIOLIaIel TOBEPXHOCTEH

80 KonTponbrast padota "ITnomanm moBepXHOCTH U 00BEMBI KPYTIIBIX T 1

81 JiBroxeHust npoctpaHcTBa. OTobpakeHus. [IBrkeHus 1 paBeHcTBO (uryp. OOuiue cBoiicTBa 1
JIIBUKCHUH

82 Bunsl iBrkeHMIA: napaJEJIeJILHLHTI NEePEHOC, [IEHTpalbHas CUMMETpPHUS, 3epKajibHasi CHMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOI

83 [IpeobpazoBanus momoowus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpuueckue 3a1aun Ha MPUMEHEHHUE JIBIKEHUS

85 KonTponbnas pabora "BexTops! B mpocTpancTse”

86 O6o06maromiee nopropenue 11 nousTuit u MeTos0B Kypca reomerpun 10-11 knaccos, 1
cucreMaTru3anus 3Hanui: "[lapamienbHOCTb NPSMBIX U IIIOCKOCTEH B IpOCTpaHCcTBe"

87 O6o061matomee nopropenue 11 nonsruit u meronoB kypca reomerpun 10-11 kiaccos, 1
cucTeMaTu3anus 3HaHuii: "BekTopsl B npocTpaHcTse”

88 O6o061matomee nopropenue 11 nonsruii u meroaoB kypca reomerpuu 10—11 kiaccos, 1

cucTeMaTu3alus 3HaHuii: "BexTopsl B mpocTpaHcTBe”




Oo6o6maromiee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kaccos,

89 cucteMaTtu3anus 3HaHui: "O0beM MHOTOTpaHHHUKA" 1

90 Oo6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kmaccos, 1
cucremMaru3anus 3Hanuii: "O0beM MHOTOrpaHHHKA"

01 O6o6maromee moropenue 11 moHsTHII 1 MeTOZ0B Kypca reomeTpun 10—11 kmaccos, 1
cucteMaTtu3anus 3Hanui: "Ilnomaau moBepXHOCTH U 00BbEMBI KPYTJIBIX Ten"

92 Ob6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kaccos, 1
cucteMaTtu3anus 3Hanui: "Tlnomaau mnoBepXHOCTH U 00BEMBI KPYTJIBIX T

93 HroroBast KOHTpOJIbHASA paboTa

94 HroroBas koHTpobHas paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsT 3HAHUN

96 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTHUN COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHXCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUH

98 Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX MHKCHEPHBIX U 1
KOMITBFOTEPHBIX TEXHOJOTHH

99 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTHUN COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUH

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHH

101 HcTopust pa3BUTHS CTEpPEOMETPHH KaK HAYKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBFOTEPHBIX TEXHOJOTHH

102 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX HHIKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anre0pa U Hayajga MaTEeMAaTHYECKOrO aHAJIN3a, TEOMETPHUSL.
I'eometpus. 10-11 xmaccer: 6a30Bbiit 1 yray0:. ypoBuu/ JI.C.AtanacsH,
B.®.byty308, C.b.Kagomriies u ap., AkiinonepHoe obmectro "M3aaTeancTBo
"IIpocsemienue"

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

1.MaremaTuka: airedpa 1 HayaJla MaTEMaTUYECKOr0 aHajlu3a, FEOMETPUSL.
I'eometpus. 10-11 knaccer: 6a30BbIi 1 yray0i. ypoBHU/

JI.C.Artanacsan, B.®.byty30B, C.b.Kagomriies u np., AKIIMOHEpHOE 0OIIIECTBO
"UznarensctBO "[IpocBenienne”

2.Marematuka (yriyOJieHHbIN ypoBeHb). Peanusanus tpedoBannii ®I'OC
cpenHero obmero oOpa3oBaHMs : MeToanYecKoe nocodue ans yuurens / [JI. O.
Pocinoga, E. E. AnekceeBa, E. B. bynko]; noa pexn. JI. O. Pociooii. — M.:
OI'BHY «MHCcTUTYT cTpaTteruu pa3Butus oopasoBaHus», 2023.

3. 'eomeTtpus. YHUBEpCcaIbHbI MHOTOYPOBHEBBIN COOPHHK 3a/1a4.

10—11 xmaccel : yueb. mocodue a1st 001eo0pa3oBatT. OpraHu3aum /

. B. Amenko, C. A. lllecrakoB. — 3-e uzn. — M. : [IpocBemenue, 2021

4. KontponbHO-u3MepurenbHbie Marepuansl. ['eomerpus. 10-11 kimacc/Cocr.
A. H. Pypykun. — 2-e uzn., nepepa6. — M.: BAKO, 2020

5. Mupaktuyeckue Marepuaisl o reometpun 11 10-11 kmacca/ 3uB b. I'.. —
2-¢ uzn. — M.: [Ipocsemenue. 2019

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
1. viddeouroki.net

2. https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://www.enunbIitypok.pd/
https://ypok.pd/login
https://ege-study.ru/ru/ege/materialy/matematika/
https://easyen.ru/index/katalog/0-95
http://www.ege-trener.ru/otveti_trig_upr.php#
. http://www.ctege.org/
10. http://www.edu.ru/
11.http://www.fipi.ru/
12. http://www.kokch.kts.ru/cdo/
13.https://math-ege.sdamgia.ru http://alexlarin.net
14. http://school-collection.edu.ru
15. https://math.ru
16. https://zadachi.mccme.ru/2012/local.htm
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