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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIEUIHOTO MPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHUE TMOHHMAHUSA POJM AKCUOMATHKH MpU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «l'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 T€OMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YEHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHON paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATeMAaTHKU 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 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX MPIMBIX, 1APAIUICIIBHOCTD IIPAMOUN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyiesibHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMU CTOPOHAMHU, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHoOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamupa: n-yrosibHas nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTas3p,
JOJIEKa’Ip U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOM IPU3MBL
[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, CUMMETPHsS NPAaBWIbHBIX MPU3M, CHUMMETPUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IMPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA 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 mapamnenenunena. Teopema O Pa3IOKEHUHM BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimmHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MMpaMUIbl U KoHyca. O0BEM Imapa W I1apoBOTo
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BImcaHHas B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢



miockocThio. Kacanue mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romorteTHs. Pemienue 3amad Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOAbI TTOCTPOEHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. Paznokenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUM. Buabl JBWXXEHUN: TapauIeNbHBIA TEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIAaHCKOW UACHTUYHOCTH, YBOKECHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:!

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

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 MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKH U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTo 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsSI 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 (popmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEUCTBUH W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIA/ICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYATbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
00001IaTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPHU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUMU U CJIEACTBUS M3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTBIO;



CBOOOJTHO OTIEpUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMH,
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbl MHOTOTPAHHUKOB (IMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaccu(UIMpOBaTh  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS IS
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBIMIOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO OINEpPUPOBATH MOHSATUAMHU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUH
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHSATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTUYECKHX OTHOIICHUN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

NPUMEHSTh TOJIyYCHHbIE 3HAHMUSI HAa TIPaKTHUKE: CpaBHUBATh U
aHaJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh HU3YUCHHBIEC MOHATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, periaTh MPaKTHUYECKHE 3a/1aqH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHSI TEXHOJOTHUH.



K konmy 11 kinacca oOyuaronuiicss Hay4YuTCs:

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IMJIMHJIPUYECKOM,
KOHHUYECKOW U CGEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TTOJIYYESHHUSI TEJl BPAIlCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpaIICHUSA,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBaTh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKAY NMPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpaIICHUS MPHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIMHAPA
(mapajuienTbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJBl MOCTPOEHUS] CEUYEHUW: METOJ CJIEIOB, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHSATh TeoOMEeTpUuuecKre (HaKkThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLIEHUBATH PEAJIbHBIE CUTYALU, IPUMEHSITh U3YUEHHbIC
IIOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE MOUCKA PELICHUs
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosuuecTtBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB ¥ TeM MPOrPaMMBbI (ungposbie)
Bcero = KonTpoJbHbie 06paz0BATENbHBIE
padoThbI pecypehI
BBenenue B cTrepeoMeTpuio 23 1
2 B3anmHoe pacnoioxkeHne NpsMbIX B IPOCTPAHCTBE 6
3 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B g 1
MIPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN B o5 1
MIPOCTPAHCTBE
5 VYTriabl U pacCTOSAHUS 16 1
6 MHoOrorpaHHUKH 7 1
7 BekTopbl B pocTpaHCTBE 12
8 [ToBTOpEeHue, 00001IeHNE U CUCTEMAaTU3allMsI 3HAHUM 5 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 7




11 KJIACC

KosuuecTtBo yacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3ie/ioB U TeM NPOIrPaMMBbI (ungposbie)
Bcero  KonTpoJibHbIe
o0pa3oBaTeJibHbIE
padoThI
pecypchbl

1 AHaJIMTHYECKAsI TEOMETPHUS 15 1
2 O0bEM MHOTOTpaHHUKA 17 1
3 Tema BpameHus 24 1
4 [1101maay NoBEpXHOCTH U OOBEMBI KPYTJIBIX TEI 1
5 JBrxeHus 1
6 [ToBTOpEeHue, 0000IIeHNE U CHCTEMAaTH3alls 3HaHUH 15 1
7 [ToBTOpEHue, 0600I1IeHNE U CUCTEMATU3allMsI 3HAHUM 17 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




Kanenpapuo-remarunueckoe miannposanue. I'eomerpus. 11 KJIIACC

Yrayo6/eHHblii yPOBEHb

Ne Tema ypoka HMarta
mwian (Qaxkr

AHaJMTHYeCcKas reomeTpus. 154

1.  KoopaunaThl BEKTOpa Ha INIOCKOCTH U B TPOCTPAHCTBE 04.09

2. CxansapHO€ NMPOU3BEICHUE BEKTOPOB 05.09

3. Beluncnenue yria Mexx1y BEKTOpaMu B IIPOCTPAHCTBE 06.09

4. | YpaBHeHuUe NpsIMOM, IPOXOASILEH Yepe3 ABE TOUKHU 11.09

5.  YpaBHEHHE IJIOCKOCTH 12.09

6. YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax 13.09

7.  BekropHoe npou3BeIcHUE 18.09

8. | JluHeiiHble HEpaBEHCTBA 19.09

9. JIuneitHoe mporpaMMHUpOBaHUe 20.09

10. AHanmMTUYECKHE METObI pacu€ra yriia MeK1y NpsMbIMU B 25.09
MHOTOTpaHHUKAX

11 AHanuTuyeckue METO/Ibl pacuéra yriia Mex,Jy IJIOCKOCTSMHU B 26.00
MHOT'OTPaHHUKAX

12. ®opmyna paccTosHUS OT TOYKHU J0 TUIOCKOCTH B KOOPJIAWHATAX 27.09

13. HaxoxneHue pacCTOSHUN OT TOYKHU JI0 MJIOCKOCTH B KyOe 02.10

14, HaxoxeHue paccTosIHUM OT TOUYKH J0 MJIOCKOCTH B IPABUIBHOM 03.10
nupamu/jie

15. Komumponvnasa paboma Nel "Ananumuueckasn ceomempus” 04.10
O0béM MHOrOrpanHuka. 174

16. OO0BéM Tena. O0BEM MPSIMOYTOJIBHOTO Mapauieenuneaa 09.10

17. 3agauum 06 ynBoeHHH Ky0a, 0 KBagpaType Ky0a; 0 TPMCEKLIUHU yria 10.10

18. CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOJIBHOTO 11.10
napajuiesenuIena

19, [TpuknanHble 3aauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMa 16.10
MIPSIMOYTOJIBHOTO MTapajulelIeuIe1a

20.  OOBEM mpsIMOH TPU3MBI 17.10

21, CTepeclMeTquecm/Ie 3aJ1auM, CBA3aHHbIE C BHIYMCIEHUEM 00BEMOB 18.10
IIPSIMOU ITPU3MBI

22. llpuknagHble 3a7a4u, CBSI3aHHbBIE ¢ 00BEMOM MPSMO TPU3MBI 23.10

23, CrepeoMeTpuyeckue 3aJjauu, CBA3aHHbIE ¢ 00bEMaMH HAaKJIOHHOU 24.10
MIPU3MBI

o4, HpI/IKJ'IaI[HE)Ie 3ama4yu 1mo TeMe "OO0BEMBI Tel", cBI3aHHBIE C 00BEMOM 55,10
HAKJIOHHOM NPU3MBI

25.  ®opmyna 00bEMa THPAMHUIBL. 06.11

26. | OtHOIIEHHE 0OBEMOB MUPAMUJI C OOIIUM YTIIOM 07.11

27. CrepeoMeTprUUecKue 3a1a9H, CBI3aHHBIC ¢ 00BEMaMU ITHPAMUIBI 08.11

8. [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM 13.11
MAPaAMU/IBI

29.  Beruucienue 00bEMOB Tell C MOMOIIBIO ONPeAeIEHHOTO HHTETpaia. 14.11



O0BEM HAKITIOHHOM MPU3MBI

Brruncienue 00EMOB TeI C IIOMOIIBIO OHpCI[CJ'IéHHOFO HHTCErpaia.

30. .. 15.11
O0BEM nupamMusl

31. IIpumenenue 00bEMOB. BrruncieHue paccTosHUS 10 TUIOCKOCTH 20.11

32.  Koumponavuas paboma Ne2 "O6vém muocoepannuxa” 21.11
Tena Bpamenusi. 244

33, [{unuHapuyeckas HOBEPXHOCTh, 00pa3yrole HUIMHIPUIECKON 99 11
nosepxHoctu. [Humuuap. [IpsMoit KpyroBoi HyIMHIp

34. | IInomanbs OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU LIMIIMHAPA 27.11

35, CeueHust HIMIMHAPA TUIOCKOCTHIO. CTGpGOMeTpI/I‘IeCKI/I(E 3aJ1a4M Ha 58.11
JOKa3aTeJIbCTBO M BBIYMCIICHUE, IOCTPOSHUEM CEYEHUH LIMIMHAPA

36. IlpuknagHble 3aa49d, CBI3aHHBIC C ITUIHHIPOM 29.11

37 Konnueckasi moBepxHOCTh, 00pa3yronre KOHMYECKOW MOBEPXHOCTH. 04.12
Konyc

38. | Ilnomaab 60KOBOI MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU KOHYCA 05.12

39. | CeueHue KOHYyCa INIOCKOCTBIO, TApaJIIeIbHON MJIOCKOCTH OCHOBaHMS 06.12

40, Crepeomerpuueckue 3a7a1H Ha JI0Ka3aTeNbCTBO 1 BBMHUCIICHNE, 11.12
IIOCTPOCHUEM CEUYEHUN KOHYca

41. | IlpuxiagHble 3aa4i, CBS3aHHbBIE C KOHYCOM 12.12

42. YceuéHnblii kKoHyc. M300pakeHHe KOHYCOB U YCEUEHHBIX KOHYCOB 13.12

43, [Tnomans 60KOBOI MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU YCEUEHHOTO 18.12
KOHYyca

44. Cdepa u map. Bun u nzodpakenue mapa 19.12

45. Cummetpusi cdepsl U mapa 20.12

46. Ilepeceuenue chepsl U mapa ¢ IIIOCKOCTHIO. 25.12

47.  Kacanue mapa u cepsl IIOCKOCTBIO. 26.12

48. VYpaBHeHue chepsbl. 27.12

49. IInomans chepsl u e€ yacte 15.01
CrepeoMeTpHuuecKre 3ajaui Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,

50. | cBs3aHHBIE CO Cepoii U MAPOM, TOCTPOCHHEM UX CEUSHHH 16.01
IJIOCKOCTBIO

51. | IIpukiaaHble 3aa4u, CBsI3aHHbIE cO chepoil U mapom 17.01

50, IToBTOpPEHME: OKPYKHOCTH HA INIOCKOCTH, BBIYUCIEHHS B OKPYKHOCTH, 22 01
CTaHJapTHbHIE TTO00US

53. | Paznuunble KOMOMHAIIMY TeJ BpAIlleHUs] © MHOTOTPaHHUKOB 23.01

54, CrepeoMeTpHuyeckre 3ajauu ¢ KOMOMHAIIUSMHU TEJl BPAILlleHUs U 24.01
MHOTOTPaHHUKOB

55. | 3agauu no teme "Tena u moBepxXHOCTHU BpaleHus" 29.01

56.  Koumponvnas paboma Ne3 "Tena u nosepxnocmu epawgerusi” 30.01
IL1omaau MOBEpXHOCTH M 00bEMBI KPYIVIBIX TeJI. 94
06veém mumrHapa. Teopema 06 00bEME MPSAMOTO IJIUHIPA.

57.  CrepeomeTpuyecKue 3a/1a4u, CBSI3aHHBIE C BRIYUCICHUEM 00BEMOB 31.01
LWIMHIpA

58. | O6BéM konyca. CTepeoMeTpUUeCcKHEe 33]auu, CBSI3aHHbIE C 05.02




BBIUHCIICHHEM 00bEMOB KOHYCa

59. Beruucnenune 0o0bEMOB TEIN ¢ TOMOIIBIO OMPEICIEHHOTO HHTErpaa. 06.02
60. HpI:I‘KJIaI[HHe 3anaun 1o TeMe "OOBEMBI U TUIOIIA I TTIOBEPXHOCTEH 07.02
Tel
O06bEM mapa u mapoBoro cekropa. Teopema 00 00béMe mapa.
61. CrepeomeTpudecKue 3a1a4u, CBSI3aHHBIC C BEIYUCIICHHEM 00BEMOB 12.02
n1apa, IapoBOro CETMEHTa U HIapOBOI'0 CEKTOpa
62 [Ipuknagueie 3agaun o Teme "OO0BEMEBI TeN", CBA3aHHBIE C 00BEMOM 13.02
" Imapa ¥ Iiomasisio chepsl.
[TonoGHBbIe Tena B mpocTpaHcTBe. M3mMenenne oobEma rnpu nogoouu.
63. CrepeoMeTprUeCcKUE 3a/1a4H, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB Tenm  14.02
Y IUTONIAJEN TTOBEPXHOCTEN
64, CooTHoIlIeHUS MEXKTY TUIOIIAIIMHU MTOBEPXHOCTEN 1 00bEMaMu 15.02
MOIOOHBIX TeJl
65. KOHmpO]lea}j paboma Ned "[nowaou nosepxnocmu u 06vEmbl 20.02
KpY21blX mei
JIBMsKeHUs. S9
66 JIBmxenus npoctpancTa. OtoOpaskeHus. J[BU>KeHUs U paBEeHCTBO 21.02
" ¢uryp. OOmre CBOHCTBA ABYKCHUN
67. Buapl 1BukeHUil: napaiesbHbIN EPEHOC, IICHT?aJII)HaH CHUMMETpPHS, 26.02
3epKajibHasi CHMMETPHS, IOBOPOT BOKPYT MPSIMOi
68. IIpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa 27.02
69. T'eomerpuueckue 3a1a4 Ha IPUMEHEHUE JBUKCHUS 28.02
70. Pemenue 3amau "J[BroxkeHus" 05.03
IloBTOpEeHuUe, 00001IeHUE U CHCTEeMATH3alUs 3HAHUMA. 154
71. CedeHHs MHOTOTPAaHHUKOB: CTaHJIAPTHbIE MHOTOIPAaHHUKH 06.03
72.  CedveHUs MHOTOTPAHHUKOB: METOJ CJIC/IOB 07.03
73, Ceuenus MHOIOTPaHHHKOB: CTaHAAPTHbIE IIOCKOCTH, NEpecedeH s 12.03
MPSIMBIX U MJIOCKOCTEMN
74. | IlapannenbHble IpsSMBbIE U INIOCKOCTH: MapajlIeJIbHbIE CEUSHHSI 13.03
75. | TlapannenbHble NpsSMbIE U MIJIOCKOCTU: pacyE€T OTHOLIECHHUM 14.03
6. [TapannensHbIe MPSIMBIE U TIFIOCKOCTH: YTJIBI MEXITY 15.03
CKPEUIMBAIOIIUMHUCS IPSIMbIMU
[lepnenqukynsipHble TPSMBIE U INIOCKOCTU: CTAHAAPTHBIE NTAphbl
77. mnepneHAMKYISPHBIX JIOCKOCTEN U MPSMBIX, CHAMMETPUU 20.03
MHOT'OTPaHHUKOB
78, [lepnenukynsipHbIe MPSAMBIE U INIOCKOCTU: TEOpPEMaA O TPEX 21.03
MepIEHIUKYISIpax
79, [TepnenqukynsipHBIC IPSMBIE U TUIOCKOCTH: BHIYUCIICHHS JUTHH B 02.04
MHOT'OTpaHHUKAX
80, [ToBTOpEHME: TUTOIAAN MHOTOYTOJIEHIKOB, (hOPMYIIBI JUTSI TUIOIIAICH, 03.04
CO00pakeHHsI MOA00MS
81 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYJIIBI TS TLIOIIAIEH, 04.04
" | cooOpaxeHust MOI00us
82. | IloBTOpeHUe: MIIONIA M MHOTOYTOJIbHUKOB, (POPMYIIBI sl TUTomane, | 04.04




COOOpaKEeHHSI TIOTOOMS

Hnomazm CceueHH I MHOI'OIr'PpaHHUKOB: ILIOIAAN HOBerHOCTeﬁ,

83. 09.04
paspe3aHus Ha 4acTH, COOOpaKEeHUs TOA00HS
84 [Tnomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIN IOBEPXHOCTEH, 10.04
" | pa3zpe3aHusi Ha YaCTH, COOOpaXKeHHsI 101001
85 Konmponvnas pa”60ma No5 "[loemopenue: MHO202pAHHUKU, CeYeHUs] 11.04
MHO202PAHHUKO8
IToBTOpEHUE, 00001IeHHE U CUCTEMATH3AIUA 3HAHMIA. 174
Hcmopusa pazeumusa cmepeomempuu KaxK HAyKu u eé posiv 6
PA36UMUU COBPEMEHHBIX UHIHCEHEPHBIX U KOMNbIOMEPHDIX
mexHono2uil
86. Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH 11.04
87 Ponb crepeomerpuu B Pa3sBUTHU COBPEMEHHBIX MHKEHEPHBIX 1 16.04
KOMIIBIOTEPHBIX TEXHOJIOTHIA
88, I'eomeTpus — pazBuBaromiasicst HayKa, UCCIEAYIOIask OKPYKAIOIIUM 17.04
MUD
89 ['eomeTrpust — pa3BUBaroNIascs HaykKa, IOMOTAOIIAsl PEIIaTh pealbHbIe 18.04
KU3HEHHBIEC CUTYaIlUU
Ooboowarouiee noemopenue 11 nonamuit u memoooe Kypca
2eomempuu 10—11 knaccos, cucmemamu3zayus 3HAHU
90. IMapamnenbHOCTh NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE 18.04
91. IlapamnenbHOCTh NPSMBIX M IUIOCKOCTEH B MMPOCTPAHCTBE 23.04
92. IlepneHAMKYISIPHOCTH MPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE 24.04
93. Hmozoeas konmpoavhas paboma 25.04
94.  Hmozoeas konmpoavhas paboma 25.04
95. | IlepneHAMKYJISPHOCTH MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE 30.04
96.  BekTophl B IPOCTPaHCTBE 07.05
97. | BekTopsl B IPOCTPaHCTBE 14.05
98. | Ilnomaan MOBEpXHOCTH M 0OBEMBI MHOTOTPAaHHUKOB 16.05
99. | IInomaayu MOBEpXHOCTH M 0OBEMBI MHOTOTPaHHUKOB 16.05
100. Ilmomaan MOBEPXHOCTH U OOBEMBI KPYTIIBIX TEIl 21.05
101. Ilmomaan MOBEPXHOCTH U OOBEMBI KPYTIIBIX TEI 22.05
102. TloBTopeHme, 0000IIEHUE U CHCTEMAaTH3aIHs 3HAHU I 23.05




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

VY4eOHuky, BKIIIOUEHHBIE B DeiepabHbIi epeyeHb yUeOHUKOB:

- MaremaTtuka: anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHalln3a, TeOMETpHs.
I'eomeTrpust. 10-11 kimaccel: yue0. qyis o01eo0pa3oBaT. opraHu3aiuii: 6a30BbIi
u yriy6:. ypoau/ [JI.C. Atanacsan, B.®. 6yry3o0B, C.b. Kagomiesa u np. ]

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka (yrinyOneHHbId ypoBeHb). Peanmuzanms tpedoBanmii PI'OC
cpeaHero oomiero oopa3zoBanus : MeToauueckoe nocodue s yuutens / [J1. O.
Pocnosa, E. E. AnekceeBa, E. B. byuko]; nox pen. JI. O. Pocinosou. — M.:
OI'BHY «MHCTUTYT cTpaTteruu pa3Butus oopazoBaHus», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
www.school.edu.ru www.fipi.ru MareMaTudeckKuii
KOHCTPYKTOP
www.math.ru WWW.mccme.ru https://resh.edu.ru/

MATEPUAIBHO-TEXHUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YUEBHOE OBOPYJIOBAHUE

Kommiext Tabmuig

Iimakatsl yyeHbIX

Komruiekt yepTeskHOro 000py/10BaHUs U MTPUCTIOCOOTICHHIA


http://www.school.edu.ru/
http://www.fipi.ru/
http://www.math.ru/
http://www.mccme.ru/
https://resh.edu.ru/
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