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HHOACHUTEJIBHAA 3AIIMCKA

Paboyas mporpamMma ydyebHoro kypca «['eomerpus» 6a30BOTO YPOBHS I 00YUYaAIOIIUXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEeIbSBIIEMBIX K MaTeMaTHYeCKOMY 0Opa3oBaHUIO, M TPAIUIHUA POCCUIICKOrO 00pa30BaHMUSL.
Peanuzanust  mporpaMMbl  o0ecrieuMBaeT — OBJAQJACHHE  KIIIOUEBBIMH  KOMIETCHLMSIMH,
COCTABJIIOIIMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 0O0pa30BaHMA, IEIOCTHOCTH
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH O0YYaOITIXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TeOMETpHUH Ha YpOBHE cpeaHero oobmero oOpa3oBaHUS
00yCIIOBIEHa TPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX U TPEIMETHBIX PEe3yIbTaTOB
0o0y4eHHs TEOMETPUU B HAMPABIIEHUU JIMYHOCTHOTO Pa3BUTHUs 00ydarommxcs, GOopMUpOBaHUS
(YHKIIMOHATLHOW MAaTeMaTU4YeCKOW TI'PaMOTHOCTH, HM3yYEHHUS IPYTHX Y4YeOHBIX UCIUIUIMH.
Pa3BuTtne y oOyuaromuxcss NpaBWIBHBIX MPEACTABIEHUN O CYIIHOCTH M MPOUCXOXKIACHUU
T€OMETPHYECKUX a0CTPAKIIUN, COOTHOIICHUU PEAbHOTO U UCALHOTO, XapaKTepe OTPasKeHUs
MaTeMaTUYECKON HAyKOW SBJICHUU U MPOLECCOB PEATIbBHOTO MUpPa, MECTE T€OMETPUM B CUCTEME
HAayK M POJIM MATEeMAaTHUYECKOTO MOJCTUPOBAHUS B HAyYHOM I[IO3HAHUM U B MPAKTHUKE
crnocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS Y4YAIlMXCs, a TakKXKe KauecTB
MBIIIJICHHS], HEOOXOIMMBIX AJIs aAaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEAMETOB HAa YPOBHE CPEIHEro OOILero
o0Opa3oBaHMs, TaK Kak OOECIEYMBAEeT BO3MOXKHOCTh W3YYCHHUS KaK AUCIMIUIUH €CTECTBEHHO-
Hay4HOU HaIIPaBJICHHOCTH, TaK U TYMaHUTAapPHOM.

Jlormueckoe MblluieHHE, (GopMupyemMoe MHpU H3yYeHUH OOYYAIONIMMHUCS MOHSITHIHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IICTIOYKH JIOTHYCCKUX YTBEPXKIACHUH B XOJE pEHICHUS
TeOMETPUUYECKUX 3aJlad, YMEHHE BBIABUTAaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCTIOJNB3YIOTCS TPH PENICHWH 3aJad €CTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH W3 Kypca
buszuky.

YMeHne OpHeHTUPOBATHCS B TIPOCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NesITeIbHOCTH YesoBeka. OpUeHTaIus YyeloBeka BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIMAILHOTO OBITHS, (hopMa OTPaKCHUsT OKPYKAIOIIETO MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAaHCTBEHHBIMU 00pa3amMu OOBEIMHSCT pa3Hble BUIBI YUCOHOH U TPYIOBOU NESATEIHHOCTH,
SIBIIIETCS OJHUM W3 TMPO(ecCHOHAIBHO BaXKHBIX KAdecTB, IOATOMY aKTyajbHa 3ajada
(hopMHUpOBaHUS Y 00YJAIOLINXCS TPOCTPAHCTBEHHOTO MBIIICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIUIEHUSI — CYIIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAKTUYECKOW AEATEeIHHOCTH IO
MHOTHM HaIPaBIICHUSM.

Lennr ocBoeHust mporpaMMbl yuebHoro kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00y4YeHUS
— 001eo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS uepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETECHUS U HCIOIH30BAHUSI CHCTEMAaTHYECKHX T'€OMETPUYECKUX 3HAHHUHA U
JeHCTBUH, CTICU(PUIHBIX TEOMETPHH, BO3SMOXHOCTH YCIICITHOTO MPOI0JDKSHHST 00pa30BaHuUs 1O
CHEIHMALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHHEM F€OMETPHH.

[Iporpamma o reomeTprn Ha 6a30BOM ypOBHE IPEIHA3HAYCHA 151 00YYaIOIINXCS CpeaHen
IIKOJIBI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPy/JHEHUN HAa YypOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum oOpazom, oOydarompiecss Ha 0a30BOM ypOBHE JOKHBI OCBOWUTH OOIIHE
MaTeMaTHYeCKUe YMEHUS, CBS3aHHbIE CO CreNU(DUKON TeOMETPUH U HEOOXOAUMBIE JUISl )KU3HH B
COBpEMEHHOM 00mecTBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YYHUTh TE€OMETPHIO Ooee



riyOOKO, €clii B JajJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUECKUMX 3HAHUSIX B
npodeccroHaNbHOM e TENbHOCTH.

JloCTIKEHHE 1eJI OCBOCHUS MPOrpaMMbl 00€CIIEUHBAETCS PEIICHHEM COOTBETCTBYIOIINX
3amad. [IpuopureTHpIMU 3aa9aMu OCBOCHHS Kypca «I'eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

* (dopMmupoBaHHE TMPEACTABICHUS O TE€OMETPUM KaK YaCTH MHPOBOM KYJIbTYphHl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY KAIOIIUM MUPOM;

* (opmupoBaHHE MpPEACTaBICHUS O MHOTOIPAaHHUKAX M TeJlax BpALIEHUS Kak o
BaXHEHIINX MaTeMaTUYECKUX MOJENSX, MO3BOJISIOUIMX ONUCHIBATh U U3y4aTb Pa3HbIE
SBJICHUS] OKPYKAIOIIET0 MUPAa;

* (opmHpOBaHHE YMEHHUS pacllo3HaBaTh Ha YEPTEKax, MOAEISIX U B PEATbHOM MHpE
MHOTOTPaHHHUKH U TeJia BpalleHHUS;

® OBJaJEHUE METOJAMH peIIeHUs 3a7ad Ha TOCTPOCHUS Ha HM300paKEHUAX
MPOCTPAHCTBEHHBIX (QUTYD;

* (¢opmHpOBaHHE YMEHHs ONEPHPOBATH OCHOBHBIMHM MOHSATHUSAMH O MHOTOTPAaHHUKAX U
Teax BpallleHUs! U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHUE AITOPUTMAaMHU PEIIECHHs OCHOBHBIX THUIOB 3a/a4; (hOpMUPOBAHHE YMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKa3aTelIbHbIE  pAcCyKIACHHsI B  XOJA€  pelleHus
CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM;

® pa3BUTUE MHTEUIEKTyalbHbIX UM  TBOPYECKHX CIIOCOOHOCTEH  oOydaroumuxcs,
[I03HABATEJILHON AKTUBHOCTH, UCCIIEA0BATEIBCKUX YMEHUI, KPUTUYHOCTH MBIIICHUS;

* (dopmupoBaHue (YHKIUOHAJIHLHOW TPaMOTHOCTH, PEJIEBAHTHON I'€OMETPUM: YMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUYECKUX OHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CHUTyallMsIX U NPU U3YYEHHUHU JPYIHMX Y4eOHBIX IPEIMETOB,
NPOSIBIIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha SA3bIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSTh OCBOEHHBIH
FEOMETPUYECKUM ammapar Uil PEIIeHUus PAKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATh U OILICHUBATh [TOJIyYEHHbIE PE3yJIbTAThI.

OTnu4uTeNbHOM 0COOEHHOCTBIO MPOTPAMMBI SIBJISETCS BKIIOUYEHUE B KypC CTEPEOMETPUHU
B HayaJjie ero M3y4eHus 3aJau, pelaeMblX Ha ypOBHE UHTYUTUBHOI'O IO3HAHMUSI, U ONIPeIEeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO MU
IPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIUPYET MPOTEKaHHWE MHTYUTHBHBIX IPOIECCOB,
MOTHUBHUPYET K JaJbHEHIIEMy U3yUSHHIO ITPeIMETA.

[Ipennourenne oTHAaéTcss HATISAIHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTHYECKON
NesTeNIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUaIlIUXCs B Kypce CTEpEOMETpUN
MPOBOAMTCA 3a CUET pPELICHHUsS 3a/Jay Ha CO3JaHHME MPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU OOpa3amu. CoznaHue oOpaza IMPOBOAUTCA C ONOPOM Ha
HaTJSAHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHUSAX OTBJICUEHUS OT HATJIATHOCTU, MBICTIEHHOTO
U3MEHEHUS €r0 UCXOJIHOTO COJEpKaHUS.

OcHoOBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukmn», «lIpsiMple U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», « BekTopsl u
KOOPAHMHATHI B IPOCTPaHCTBE». DOPMUPOBAHHE JTOTUIECKUX YMEHHM pacHpeessieTcs He TOIbKO
M0 COAEp)KaTeIbHbIM JIMHUSM, HO WM TIO rojJaM OOy4YeHHUss Ha YPOBHE CpEIHEro oOIIero
o0OpazoBaHws.

Copepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpaMMBbl, pacipeesIEHHBIM 110 T01aM 00y4YeHUSs, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
YyTOOBl  OBJAJAEHHE TIEOMETPUYECKHMMM  TOHATHUSMU M  HaBbIKAMM  OCYILIECTBISIOCH
MOCNIEI0BATENbHO M MMOCTYNATEeNIbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKITIOYAINCH B OOIIYIO CUCTEMY T€OMETPHUYECKUX MPECTaBICHUN 00yYarOmInXCs,
pacmupsis u yriyOmsis e€, 00pa3ys IpOoYHbIe MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyudenue reomerpun orBoauTCs 2 4yaca B Henento B 10 knacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOyuenus - 102 yyeOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUS cTEpeOMETpUH. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTUYECKOM IIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, MapalIeIbHbIE U
cKpemuBampomuecss npsaMmsle. llapamnenbHOCTs NpsSMBIX M IJIOCKOCTEHM B IPOCTPAHCTBE:
napajuiebHble NpPSIMblE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MPSMBIX; MAPATUIEIBHOCTH
NpAMOM M IUIOCKOCTH. YTIJIbl C COHAIPaBJICHHBIMU CTOPOHAMHM; YIOJ MEXAY HOpPSIMbIMUA B
npoctpaHcTBe. [lapamienbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napayieNnbHbIX TIockocTel. [Ipocrelime nmpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadp,
KyO, mapasuiesenunea; noCTpOeHHe CEYSHHIH.

[lepnesauKyJIApHOCTH NOPSIMOM M IUIOCKOCTH: NEPHEHAUMKYJIAPHbIE IpsAMBbIE B
IPOCTPAHCTBE, NpPsIMbIE MApPAUICIbHBIE M IEPHEHAUKYJISAPHbIE K IIJIOCKOCTH, IPU3HAK
NEPIEHAUKYIJISIPHOCTH IIPSIMOM U IIIIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIAPHON IUIOCKOCTH.
VYribl B IPOCTPAHCTBE: YIoJl MEKY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJI, TUHEHHBIN yroJ
JABYIpaHHOro yrya. [IeprneHIuKyisip UM HAKIOHHBIC. PACCTOSHME OT TOYKHU [0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOM J10 TUIOCKOCTH, MPOEKIUs (PUTypbl Ha MIOCKOCTh. [lepneHaukynsipHOCTD
IUIOCKOCTEW: IpU3HAK MEPHEHAUKYJSIPHOCTH ABYX IUIOckocTe. Teopema o0  Tpéx
MEepIEHIUKYIIApax.

MHOrorpaHHUKHU

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHWKA, BBIIYKJIBIE U
HEBBITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yroiabHas npusMma; rpaHu
Y OCHOBaHMS MPU3MBI; NIPsIMasi U HaKJIOHHAsi IPU3MbL; OOKOBas U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYroJbHbIN Napajulelienune] U ero cBoucrea. [lupamupa: n-yroiapHas
nMpaMua, TpaHd U OCHOBAaHWE MNUPAMHJIbI; OOKOBas W IOJIHAs TOBEPXHOCTh MHPAMUIbL;
npaBUbHAs W YCEU€HHas MUpaMuja. OJNEMEHThl MNpu3Mbl W nOupamuabl. [IpaBunbHbIE
MHOT'OTPaHHUKH: TOHATHE IMPaBUIBHOTO MHOIOTPaHHUKA; NPABWJIbHAS IMpPU3Ma U IMPaBUJIbHAA
NUpaMU/a; MpaBUIbHASL TPEYTrodbHas MUpaMuia U MPABUIBHBIN TeTpasap; KyO. [IpeacraBienue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTaj’ap, HoJeKa’ap u wukocadap. CedeHuss NpU3MBI U
nUpamMubl.

CumMeTrpusi B NPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, MIOCKOCTH.
DJIEMEHThl CAMMETPHUH B TUpaMyuAax, napaienenuneaax, npaBuibHbIX MHOIOTPAaHHUKAX.

Brruncienue »neMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel. [lmomans 00koBOM
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJIOIIA{b OCHOBAaHUM, TEOpeMa 0 GOKOBOU
HOBEPXHOCTU NpsiMOM mpusmbl. [lnomaas G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU NMPaBUIbHON
MUPaMUJIBI, TEOPEMa O TUIOMIAIU yceu€HHOM mupamuabl. [lonstre 06 00péme. OOBEM mupaMubl,
MIPU3MBI.

[TonoOHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMamMM MOAOOHBIX TEII.

11 KVIACC

Tesa BpanieHus

Hunuaapudeckass MOBEPXHOCTh, OOpa3ylolue NUIMHAPUYECKOW TMOBEPXHOCTH, OCh
TAIMHAPUYECKONU TOBEpXHOCTH. L{umuHap: ocHOBaHUST 1 OOKOBAsi MOBEPXHOCTH, 00pa3yromas u
0Cb; IJIOWAb OOKOBOW U TOJTHOW MOBEPXHOCTH.



Konnueckass moBepxXHOCTb, 00Opa3ylonie KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHME W BepIIMHa, OOpa3ylomias ¥ OCh; IUIOIAIb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliue M BBICOTA; OCHOBaHMA U
OO0KOBas MOBEPXHOCTb.

Cdepa m map: ueHTp, paaudyc, AUaMeTp; IUIOMIAAb IMOBEPXHOCTH cdephl. Bzaumuoe
pacrojiokeHue cepbl U MII0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; miouanb chepsl.

N3o0pakenue Tes BpallleHUs Ha IJI0CKOCTH. Pa3BEpTka MIIMHApa U KOHYCA.

KOM6I/IHaHI/II/I TCJI Bpall€CHUA W MHOT'OI'PaHHHKOB. MHOFOFpaHHI/IK, OMNMCAHHBIM OKOJIO
cdepsl; chepa, BIUCaHHAs B MHOTOTPAHHUK, MITH TEJIO BpPAIICHUS.

[Tonsatue 06 o00béMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o0BEME
IpSMOYTOJIBHOTO NapajieNienunea u cieacTBus u3 He€. O0bEéM nmmHapa, Konyca. O0bEM mapa
Y TUI0MIAE CEpPHI.

ITonoOuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BEMaMHU TOJO0HBIX TEIL.

CeueHnss nuMaMHApa (MapajuleIbHO W TMEPHEHIUKYJSPHO OCH), CEUeHHUs KOHyca
(mapasuieTbHOE OCHOBAHUIO M IMTPOXO/SIIEe Yepe3 BEPIINHY ), CEUCHUS mapa.

BexTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy 1 B mpocTpancTBe. CI0KEHUE W BRIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha yucio. Pa3noxkeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopam. IlpaBuio
napayenenumnena. Pemenne 3anad, CBsI3aHHBIX ¢ IPUMEHEHUEM TPABUIT JICHCTBUI C BEKTOPAMH.
[IpsimoyronbpHas cuctemMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTtopa. [Ipocteiimme
3aJaud B KOOpJMHATaX. YTON Mexay Bekropamu. CKamspHOe MpPOU3BEACHHWE BEKTOPOB.
Bbruncnenue yriioB Mexay HOpSMbIMU U IUIOCKOCTSAMH. KoOpaMHAaTHO-BEKTOPHBIH METOA IpH
peIIeHNH TEOMETPUIECKUX 3a/1ad.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTpamMMbl ydeOHOro mpenmera «MaTemaTHkay
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanme:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MLIMKU OO0ydYaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBAaX
(YyHKIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBJIEHUH, HpPOUEAYyp TpakJaHCKOro oOIlecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IIaTproTHYecKkoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW MJIEHTUYHOCTH, YBAKEHHUS K MPOILIOMY
U HACTOAILIEMY POCCUMCKOM MaTE€MaTHWKH, II€EHHOCTHbIM OTHOIICHHUEM K JIOCTUKEHUSIM
POCCHUICKMX MAaT€MaTUKOB M POCCUUCKON MATEMAaTUYECKOW IIKOJIbI, K HMCHOJb30BAHUIO ATHUX
TOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHUICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHHS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIIbHOCTBIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B MOCTPOCHUE
YCTOMYMUBOTO OYAYIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUW, PaCCYKACHHI;, BOCIPUUMYHBOCTHIO K
MaTeMaTHUYECKUM acIleKTaM pa3JINYHbIX BHJIOB HCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSIThH MAaTeMaTHYEeCKHWE 3HAHUS B HHTEpecax
310poBOT0 U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO
(3mopoBoe muTaHWE, COATTAHCUPOBAHHBIN PEKUM 3aHATHUH W OTIbIXa, peryispHas ¢u3ndeckas
AKTUBHOCTb); (PU3MUECKOTO COBEPIICHCTBOBAHUS, NPU 3aHATUAX CIIOPTHUBHO-03I0POBUTEIHHON
NeSATETLHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; WHTEPECOM K Pa3THUYHBIM
chepam mpodhecCHOHANBFHON AESITENbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIOKEHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA IPOTSHKEHUHN BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUHT
MPaKTUYECKUX 33/1a4 MaTEMAaTUYECKON HAIIPaBIE€HHOCTH.

IK0JI0TrHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYPhl, MOHUMAHUEM BIMSHUS COIHAIBHO-
SKOHOMHUYECKHUX IPOIIECCOB HAa COCTOSTHUE NPHUPOAHOM M COIMAIBHOW Cpebl, OCO3HAHHUEM
rI00ampHOrO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTalHMel Ha  MNpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JIJIS PEHICHUs 3a/7a4d B 00JIACTH OKpY>Karoled cpeipl, MIaHuPOBaHUS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKarOLIEH Cpeibl.

[leHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUEM MAaTeMaTHUYE€CKOW HAayKH Kak chepbl
YEJIOBEUECKOM NESITeIbHOCTH, ATANoOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINY;
OBJIQJICHHEM SI3BIKOM MAaTEMATHUKH U MATEMAaTHYECKOUN KyJIbTYypOH KaK CpEJICTBOM IMO3HAHUS MUPA;



TOTOBHOCTBIO OCYILIECTBIIATH IIPOEKTHYIO U UCCIEAOBATEIBCKYIO JAESATEIBHOCTh UHIUBUYAJIBHO
U B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS MIPOrpaMMbl ydeOHOTo npeameTa « MaTemaTuka
XapaKTepu3ylTCs ~ OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHBIMU  OelCMEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCANIbHbIMU — Pe2YIamUEHbIMU
oeticmeusmMu.

1) Vuueepcanvnvie noznasamenwvmsle oeticmsus, obecnewusarom hopmuposanue 6DA306blx
KOCHUMUBHBIX NPOYECCO8 00yuarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaAowe20 Mupd,
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKUX onepayuil, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBble JlornyecKue 1eHCcTBHUA:
® BBIBJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUN, OTHOIICHUN MEXIY NMOHATUAMHU; (HOPMYIHPOBATH OMPEICIICHUS TOHATUN;
yCTaHABJIMBAThH CYNIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHS JJIsi 0000IICHNUS
Y CpaBHEHUS, KPUTEPUU TPOBOIMMOTO aHATIN3a;

®  BOCHPHHUMATh, (OPMYJIUPOBATH U TPEOOPA30OBBIBATH CYKJICHUS: YTBEPIAUTEIbHBIC U
OTpUIaTeNbHbIC, EANHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

®  BBIABJIATH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHHUSX W YTBEPKACHUSX; MpeAjiaratb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
® JenaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKITIOYCHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

® [IPOBOAMTH CAMOCTOSITETFHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIPsIMbIS
U OT TMPOTHBHOTO), BBICTPAMBATh ApPTYMEHTAIUIO, NPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

® BpIOMpaTh crnoco0 pemieHuss ydyeOHOW 3anayM (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbomee MOAXOASIUN ¢ YYETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBare/bCKue 1eHCTBHA:

® JICNIOJIB30BaTh  BOMPOCHI  KaK  HMCCIENOBATEIbCKHUH  WHCTPYMEHT  IIO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOKO MO3HIIHUIO,
MHEHHE;

® TIPOBOJWTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM OKCIIEPHUMEHT, HCCIEIOBAaHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OO0beKTa, SBJIEHUs, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMH, IPOIICCCAMHU;

® caMOCTOSITENbHO  (OpMYyIUpOBaTh O000OIIEHUS W  BBIBOJABI IO  pe3ysibTaraM
NPOBENEHHOTO HAOIIOICHHS, UCCIICIOBAaHUS, OLEHUBATD JIOCTOBEPHOCTh MOJIYYSHHBIX
pe3yNbTaTOB, BHIBOJIOB U 00OOIICHMIA;
® TIPOTHO3MPOBATH BO3MOXXHOE Pa3BHUTHUE MPOIIECCA, & TAK)KE BBIIBUTATH TPEATIONI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmaunmeii:

® BBIABJIATH AePUIMTHI HHPOPMAIUH, TaHHBIX, HECOOXOANMBIX AJISi OTBETa Ha BOIPOC U
JUTSL PEUICHUS 3a/1a4H;

® BpIOMpaTh HMHPOPMAIMIO U3 HUCTOYHUKOB PpA3NUYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATHL WH(GOPMALUIO PA3TUIHBIX BUIAOB M (HOpM
MpeJICTaBICHHUS,

® CTPYKTypHpOBaTh HWH(OPMAIMIO, TNPEIACTABIATH €€ B pPa3IWIHBIX  (opMax,
WLUTIOCTPUPOBATH TpaduuecKH;



OLICHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSITEIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) VuueepcanvHvlie KOMMYHUKAmMuUHbvle Oelicmsus, 0becneuusaom c@opmuposaHHocms
COYUANBHBIX HABLIKOE 00YUAIOUUXCHL.
Oo0menue:

BOCIIPUHUMATh U CbOpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCIOBUAMU U LCTIAMHA
OOILEHHSI; SICHO, TOYHO, TPAMOTHO BBHIpaKaTh CBOKO TOYKY 3pEHHS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAX, AaBaTh IMMOACHCHHA 110 X004y PCIICHUA 3a1a4d, KOMMCHTHUPOBATH
HIOJTy4eHHBIH Pe3yJIbTaT;

B X0JIe 0OCYKJCHUS 3a]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMBI, IIPOOIEMBI,
perraeMoi 3a/1auu, BEICKa3bIBaTh HJICH, HAIICJICHHBIC HA TIOMCK PELICHUS; COMTOCTABIISTh
CBOM CYXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHAJIOora, O6Hapy>KI/IBaTI) pasinuue
¥ CXOJCTBO IO3MILMUI; B KOPPEKTHOH (opme (GopMyiIHpoBaTh pa3HOIJACHS, CBOU
BO3PaXKCHHUS;

IPE/ICTAaBIATh PE3YJIbTAThl PELUICHUS 3a]auy, SKCIICPUMEHTa, HCCIICAOBAHNUS, TPOCKTA;
CaMOCTOSTCIBHO BI)I6I/IpaTI) (1)opMaT BBICTYIIVICHUA C y‘IéTOM 3aaa4 Mpe3CHTaurnu U
0COOEHHOCTEH ay IUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ HHANBUAYAIBHON paboThI IpH
PEIICHNN y‘~I€6HBIX 3aaa4, IpuHUMAaThb LECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHM3aIMI0 COBMECTHOW paboThl, pachpeneisTh BUIbl pabOT, OOTOBapUBATHCA,
00CyX)aaTh MPOIECC U PE3yJIbTAT paboThl; 00001IaTh MHCHHS HECKOIBKUX JIFOCH;
y4acTBOBAaTh B IPYIIOBBIX (hopmax paboTsl (00cyk1eHusi, 0OMEH MHEHUH, «MO3TOBBIC
ITYPMBD» U I/IHI)IG); BBITIOJIHATH CBOKO HAaCTh pa6OTI)I H KOOPAWHHUPOBATH CBOU ﬂeﬁCTBHﬂ
C IPYTMMHU YJ€HAMH KOMAaHJIbl; OLICHUBATh KAY€CTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT
10 KpUTEpUSIM, CHOPMYITMPOBAHHBIM yUACTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneuusarom opmuposanue cMolClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranmn3anus:

COCTaBJIAATh IUIaH, AJITOPUTM pEIICHUs 3a/1auM, BHIOMPATh COCO0 pelieHus ¢ y4éToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(pOPMAIIHH.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU II03HABATENbHOM pe(IeKCuu Kak OCO3HAHMSI COBEpILAEMBbIX
JNeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3ysibTaTa pPELIeHUs MaTeMaTH4eCKOn
3aJa4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUHU 3a/lad, BHOCUTH
KOPPEKTHUBBI B JIESITEIHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJECHHBIX
OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEIM U YCJIOBUSAM, OOBACHATH NPUUUHBI
JOCTUKEHUSI WJIM HEIOCTHKEHUS PE3yJIbTaTOB MAESITEIbHOCTH, HAaXOJUTh OLIMOKY,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OHCpI/IpOBaTB MOHATHUAMU: TOYKA, IIpsAMast, IMIOCKOCTb.



[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MPU PELIEHUH T€OMETPUUECKUX
3ajad.

OnepupoBaTb NOHATHUAMU: NAPAVIENBHOCTD U MEPHEHAMKYJISPHOCTh MPSMBIX U
IJIOCKOCTEMN.

KnaccuduiupoBats B3aMMHOE PacIioNoKEHHE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JBYIPAaHHBIM Yrojl, TpaHUd JBYTpaHHOrO yria, pedpo
JBYTPaHHOI'O yIJja; JMHENHBIN yroJl ABYTPAHHOTO YIJIa; FpafycHas Mepa IByIpaHHOTO yTJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBIMYKJIbIII MHOIOIpaHHUK,
9JIEMEHTHl MHOTOI'PaHHUKA, TIPABUIIbHBIA MHOTOTpaHHUK.

PacriozHaBaTh OCHOBHBIE BUbl MHOTOIPAaHHUKOB (IMpaMuja; mpusMa, MpSMOYTOJbHBIH
napajenenunen, Kyo).

KnaccupunupoBate MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS I KiaccuUKaluu
(BBIMYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHUKH; TPaBWIbHBIE MHOTOTPAHHUKHU; TMpsIMbIE U
HAKJIOHHBIE MPU3MBbI, TAPAJJICIIETIUIIEIbI).

OnepupoBaTh NOHATUAMU: CEKYIAs IVIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSACHATH MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIEIOB.

Crtpouth ceueHUs: MHOTOIPAaHHUKOB METO/OM CJIEJOB, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YEepTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKAEHUE TEOMETPUYECKUX BEJIMUMH MO 00pa3liaM WU ajJropuTMam,
IPUMEHSSI U3BECTHBIE AHAJMTUYECKHE METOJbl MPU PEIICHWU CTaHAAPTHBIX MaTeMaTHYEeCKHX
3a/1a4 Ha BBIYMCICHUE PACCTOSHUN MEXIy IBYMS TOYKAaMHU, OT TOUKH 1O IPSIMOH, OT TOUKH O
IUIOCKOCTH, MEX/1Y CKPEIMBAIOIIUMUCS IPSIMbIMHU.

Pemrate 3a1aun Ha HAXOXKAECHUE T€OMETPUYECKHUX BEJIMUYMH IO 00pa3liaM WU ajJropuTMam,
IPUMEHSSI U3BECTHBIE AHAJUTUYECKHE METOJbl MPU PEIICHWU CTaHAAPTHBIX MaTeMaTHYEeCKHX
3a/lad Ha BBIYMCIICHHE YIJOB MEXJy CKPEIIMBAIOIMMUCSA MPSIMBIMH, MEXIy NpSIMOH U
IUIOCKOCTBIO0, MEXK/Y MJIOCKOCTSIMH, JIBYIPAaHHBIX YIJIOB.

Bbrancnare 00bEMBI M TUIOIIAM TOBEPXHOCTEH MHOIOIPAaHHHMKOB (IpU3Ma, MUpaMuia) ¢
IpUMEHEHNEM (OpPMYJI; BBIYUCIIATH COOTHOUIEHHS MEX/1y IJIOLIAAsIMU TOBEPXHOCTEN, 00bEMaMu
HOJJOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTb NOHATHUAMU: CHUMMETpPUS B IPOCTPAHCTBE; IIEHTP, OCb MU IJIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBI.

N3BnekaTh, mpeoOpa3oBeIBATE U WHTEPIPETUPOBATH HH(OOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, MpeCTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pELIEHUS CTEPEOMETPUYECKUX  3ajad,
NpEeNoNaralouX HECKOJIbKO IIaroB peIIeHUs, €CIU YCJIOBUS NMPUMEHEHHs 3a/aHbl B SIBHOU
dbopwme.

[IpumensTh mpocTeiilive MporpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBoauTh, mpUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJAE M KHU3HH,
pacrno3HaBaTh NPOSIBIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh NOJy4YEHHbIE 3HAHMUSA Ha MPAKTHKE: aHATIU3UPOBATh PEalbHblEe CUTyallUd U
OPUMEHATh M3yYEHHbIE TIOHATHUSA B  IMpollecce€ TOMCKAa  pEIIeHHs MaTeMaTHU4YeCKu
chopMyIMpPOBaHHONW MPOOIEMbI, MOJETUPOBATh pPEalbHblEe CUTyallUd Ha SI3bIKE TI'€OMETPHH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX HMOHATUH U TEOpeEM,
anmapara anreOpbl; pelaTh IpakTUYECKUE 3a/jauu, CBSI3aHHbIE ¢ HAXOXKICHUEM T€OMETPUUECKUX
BEJIMYUH.

11 KJIACC



OmnepupoBaTh NOHATHAMU: IUIMHIPUYECKast TOBEPXHOCTh, 00pa3yIone HIMIMHIPUIECKON
MMOBEPXHOCTH; IHJIMHIP; KOHWYECKas MOBEPXHOCTh, 00pa3yroniue KOHHYECKOW TOBEPXHOCTH,
KOHYC; cpepruecKkasi TOBEpXHOCTb.

Pacnio3naBate Tena BparmieHus (WIXHIP, KOHYC, cdhepa u 1map).

OOBACHATH CIOCOOBI MOTYYSHHS TEJl BPALICHHUS.

KiaccudummpoBaTs B3aMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OmnepupoBaTh MOHATHUAMU: IIAPOBOI CETMEHT, OCHOBAHHWE CETMEHTAa, BbICOTa CEIMEHTa;
IapOBOM CJI0i, OCHOBAHHUE IIAPOBOIO CJIOSA, BBICOTA IIAPOBOIO CJIOA; IIAPOBOM CEKTOP.

Borancnare o0bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpAIEHUs,, TEOMETPUYECKUX TeN C
MpUMEHEeHUEM (POPMYII.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJIO
cdepsr; chepa, BIECaHHAS B MHOTOTPAHHUK HITH TEJIO BPALICHHUS.

BbI4nciaTh COOTHOIIEHUS MEXKTy IIJIOIIAAIMH TOBEPXHOCTEH M 00bEMaMH MOJOOHBIX TEIl.

N3obpaxkaTs m3ydaembie (GUTYpbl OT PYKH U C TPUMEHEHHEM IIPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUs TeJl BpaIllCHUS.

W3BnekaTh, HHTEPIIPETUPOBATH U NPe0OPa30BhIBaTh HH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (PUTrypax, MPeACTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHATh A€WCTBUS CIOXKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPa
Ha YUCII0, OOBSICHATH, KAKAMH CBOMCTBAMH OHH 00JIa/1aI0T.

[IpumeHsTh MpaBuiIO MapauieIenunea.

OmnepupoBaTh MOHITHUSAMHU: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOpP, MOIYJh
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXAy BEKTOpaMH, CKaJspHOE
NPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB U NPOU3BEICHHE BEKTOPA Ha YHCIIO, YOI MEXy BEKTOpaMH,
CKaJISIpHOE TIPOM3BEICHHE, PACKIIAIBIBAT BEKTOP TI0 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBON cHCTEME KOOPAMHAT.

[MpumensTh reomeTpudeckne (akThl JUISI PEHICHHS CTEPEOMETPUYECKHX — 3ajad,
IpeNoNaralouX HECKOJIbKO IIaroB peIIeHUs, €CIU YCJIOBUS MPUMEHEHHs 3a/aHbl B SIBHOU
dbopwme.

Pemats mpocreiinime reoMmeTpuyecKue 3aauu Ha MPUMEHEHHE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pematp 3amauM Ha J0Ka3aTENbCTBO MaTEMaTHUYECKUX OTHOIICHUH U HaXOXKICHHE
TE€OMETPUYECKUX BEJIMYHMH 1O 00pas3laM WU alropuTMaM, MPUMEHSS W3BECTHBIE METOIBI MPH
pEIIeHUH CTaHIaPTHBIX MaTeMaTHYECKHX 3a7au.

[IpumMensTh TpoOCTEHIIME MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1au.

[lpuBoaMTH, TpUMEpPHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPHPOJAE H IKHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[IpuMeHsATh TOJTYYCHHBIC 3HAHWSA HA TPAKTHKE: aHATU3UPOBATh PEAIbHbIC CHTYyallud U
OPUMEHATh HM3yYEHHBIE TIOHATHUSA B  IMpolLlecCe TMOUCKA pEHIeHHS MaTeMaTH4YeCKu
cOpMyIHPOBaHHOW TPOOIEMBI, MOICTUPOBATh pPEATbHbIE CHUTyallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJIB30BAaHHMEM T'€OMETPUUYECKUX TMOHATUNH U TEOpeM,
anmapara anreOpbl; penraTh IpakKTHIECKUEe 3a1a9H, CBSI3aHHbBIE C HAXOXKICHUEM TeOMETPHYECKIX
BEJIMUUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DI1eKTPOHHBIE
Ne HaunmMeHoBaHMe pa3iesioB u Kontponsusie | TIpakTaueckme (uugposbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmnoreka LIOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble M TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneH UKy ISIPHOCTD 12 bubmuorexa [IOK
NPSAMBIX U ITIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYriel MeXAY OPSIMBIMU U 10 ) bubnuoreka LIOK
IUIOCKOCTSIMHA https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
> HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHueE: ceyeHus, 4 1 bubnuorexa LIOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITIPOT'PAMME
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11 KITACC

YACOB 110 [TPOTPAMME

Hartenonamme KouunyecTBO yacoB DJIeKTPOHHbIE
Ne (undposbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bceero o0pasoBaTe/bHbIC
NPOrpaMMmblI padoThI padoThI
pecypchl
bubmuoreka [JOK
1 T 12
c/1a BpatlieHit https://m.edso0.1ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmmorexa OK
https://m.edso0.1ru/1¢209e37
BekTops! it OK
3 KOOPJMHATHI B 10 1 nommorexa L
https://m.edso0.1ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHwME,

4 0000meHwue, 7 | bubnuorexa [JOK
cucTeMaTu3anys https://m.edsoo.ru/1¢209¢37
3HAHUN

OBUIEE KOJIMYECTBO
H 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
o L
N Z = Jlata Jara DJIeKTPOHHbIe U (POBLIE
/ Tema ypoka B Z S M3yYeHHs! 00pa3oBaTebHBIE
n/n cero | = 3 H3yYeHUs (daxT) eCVDCLI
S = = KT
&2 E 2 (nnan) ® pecyp
Ee|l £
Ze| 2
] ]
2 e B a
OCHOBHBIE TIOHSATHS CTEPEOMETPUU: TOUKA, TIPSIMas,

1 IJIOCKOCTh, MPOCTPaHCTBO. [IpaBuiia nzoopakeHus Ha 1 bubnuorexa [JOK
pHUCYHKaX: H300pa’keHHsI INIOCKOCTEH, MapajuieIbHbIX https://m.edsoo.ru/aecc77cd
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

) [TonsTus: nepecekaromyecs MIOCKOCTH, 1 bubnuorexa [JOK
nepeceKaronmecs npsmas ¥ IiocKoCTh https://m.edsoo.ru/2d8a9¢99

3 [TonsTHS: TEpeceKaroIUecs IOCKOCTH, 1 bubnmoreka [JOK
nepeceKarommecs rnpsimasi ¥ miockocThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakxeHne

bubnunoreka [JOK

4 MHOTOTPaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX 1
qepTemgx pucy ’ pockl https://m.edsoo.ru/a63959ed

5 HauanpHbie cBeieHus 0 Ky0e u mupamuie, ux 1 bu6mmoreka [JOK
pa3BEpTku U Mojieau. CeueHuss MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38

6 HauanpHbie cBeieHHs 0 KyOe U TUpaMuIe, ux 1 but6mmoreka [IOK
pa3BépTku U Mojieau. CeueHuss MHOTOIPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTre 06 akCHOMaTUYECKOM TTOCTPOCHUHU

bubnuorexa [JOK

7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS 1
s II{)HX p p P a https://m.edsoo.ru/OccS5c4fe
[TonsiTrie 06 akcHOMaTUYECKOM TTOCTPOCHUU

bubnuorexa [JOK

8 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIICICTBHS 1 1
3 HUX https://m.edsoo.ru/239c8cb4

9 [TonsiTHe 06 aKCHOMATHYECKOM MTOCTPOCHUH 1 bubnuoreka [JOK
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CTCPCOMETPHUHN: aKCUOMBI CTCPCOMCTPHUU U CIICACTBUA
N3 HUX

https://m.eds00.ru/65¢c6b106

ITonsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUU

10 | cTepeoMeTpun: aKCHOMBI CTEPEOMETPUU U CIICACTBUS bubmmorexa TIOK
: https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacnonoxeHue nNpsmMbIX B IPOCTPAHCTBE:
11 HepeceKanll)uHecsI HapanneanHHe u poep bubmmorexa TIOK
’ https://m.edsoo.ru/1a252016
CKpEIIMBaroIIuecs mpsiMbie
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEHN B
12 Hp(I))CTpaHCTBeZ HapI;HHeHBHBIe IIPsIMBIE B bubmmorexa [TOK
N https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MaPAJIIETbHOCTh TPEX MPSIMBIX
13| npocrpancrne: Mapammessoets npmo uGaorexa LIOK
' https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 | Yrusl c coHanpaBaeHHBIMUA CTOPOHAMHU bubmorexa [TOK
https://m.edso00.ru/9f4071b9
15 | Yroa mexay npsMbIMU B IPOCTPAHCTBE bubmorexa TIOK
https://m.edsoo.ru/fe733862
16 | Yrom Mex1y NpsSIMbBIMH B IPOCTPAHCTBE bubmmorexa [IOK
https://m.eds00.ru/2935a9a0
17 [TapanneabHOCTh IIOCKOCTEH: NapasuieibHbIe bubnuorexa [JOK
TJIOCKOCTH https://m.edsoo.ru/2e18f255
18 | CoiicTBa napaienbHbIX IIOCKOCTEN bubmorexa [IOK
https://m.edsoo.ru/e504d656
19 [Ipocreiimme mpocTpaHCTBEHHbIE (PUTYpHI HA bubmuoreka [JOK
IJIOCKOCTH: TETpadp, Ky0, mapalIe/IeueI https://m.edsoo.ru/4a28dc02
. bubmuoreka [JOK
20 | Tocrpoennue ceuenuii https://m.edsoo.ru/1d434d0f
21 | IlocTtpoenue ceueHuit bubmmorexa [IOK
https://m.edsoo.ru/ec26feSd
2 KonTpoasHnas padora no teme "[Ipsimblie n bubnuorexa [JOK

INIOCKOCTH B ITPOCTPAHCTBC. HapaJ’IJ’IeJII)HOCTb

https://m.edsoo.ru/9a0a%e56
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NPSIMBIX U IUIOCKOCTEi"

73 IlepneHquKyIIPHOCTD NPSMOM U TUIOCKOCTH: bubmuoreka [IOK
MePIEHANKYIISIPHBIC TPSIMbIC B IPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
24 [Ipsambie napaienbHbIE U IEPIICHANKYIISIPHBIE K bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsiMble napasiesbHbIe U NEPICHANKYIISIPHBIE K bu6mmoreka [IOK
TJIOCKOCTH https://m.edsoo.ru/ba545966
26 | Ilpu3Hak nepneHAUKYISIPHOCTH MPSAMOM U IIIOCKOCTH bubmorexa [TOK
https://m.edsoo.ru/f85bfc46
27 | llpu3Hak neprneHANKYISIPHOCTH MPSIMOUN U TIIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/79165d15
28 | Teopema o npsAMOIi NEPIEHAUKYIISIPHOM MIIOCKOCTU bubmmorexa [OK
https://m.edso0.ru/635¢5087
29 | Teopema o npsiMOil NEPIEHIUKYISIPHOM MIIOCKOCTH bubmmorexa TIOK
https://m.edsoo.ru/bd3745{8
30 | TeopeMa o npsIMOii MEPIIEHAUKYISIPHON MIIOCKOCTH bubmorexa LHOK
https://m.edsoo.ru/7d18834b
[TepieHAMKYSIp U HAKJIOHHBIE: PACCTOSTHUE OT TOUYKHU bubnuorexa [JOK
31 .
JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTH https://m.edsoo.ru/33c¢477d3
[lepnenguKyIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOUKH bubnmoreka [JOK
32 .
JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH https://m.edsoo.ru/66fefadd
[lepneHuKyIsp U HAKIOHHBIE: PACCTOSHUE OT TOUKH bu6muoreka [IOK
33 .
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
[lepnieHaUKYSIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKU bu6mmoteka [IOK
34 .
JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IIIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 YTrabl B IPOCTPAHCTBE: YO MEXIY NPSIMOM U bu6mmoreka [JOK
MJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJl, TMHEWHBIA YTOJI IBYTPAaHHOTO bubnuorexa [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl JBYTPAaHHOIO Bubmuoreka [JOK

yria

https://m.edsoo.ru/c7c777ed
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[TeprieHAMKYASAPHOCTD IIOCKOCTEMN: MTPU3HAK

bu6mmoreka [IOK

38 NEePHIEHANKYISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [leprnieHAMKYIAPHOCTD IUIOCKOCTEMN: ITPU3HAK bubnuorexa LIOK
NEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 IlepneHqUKyISAPHOCTD IIJIOCKOCTEMN: IPU3HAK bubnuoreka LIOK
MEePIEHANKYISIPHOCTH ABYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 | Teopema o TpEX MepHEeHAUKYISIPAX bubmmorexa HOK
https://m.edsoo.ru/e4972cdc
42 | Teopema o Tp€X NepreHANKYIApax bubmaorexa LIOK
https://m.edsoo.ru/52188a7d
43 | Teopema o TpEX MeprneHIUKYIIpax bubmmorexa HOK
https://m.eds00.1ru/9f246736
KonTpoJsbHasi pabora mo remam
44 "Hepﬁennnxy.fapnonb NPSAMBIX U II0CKOCTEi" bubmorexa [TOK
" " https://m.edsoo.ru/5b971ef3
1 "Y1ibl Me:K1Y NPSIMBIMHU U IVIOCKOCTAMH
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE JIEMEHTHI
45 | MHOTOTpaHHUKA II;I)IHyKJII:Ie Y HEBBIITYKJIbIC bubmmorexa TIOK
’ o https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA MHOTOIpaHHUKA
[Tpusma: n-yronpHas npusma; rpaHd U OCHOBaHUS
46 H;)I/ISMBI' Hp};IMaSI u HaKIJDIOHHa,SI EpI/ISMLI' OokoBas 1 bubmmorexa TIOK
’ ’ https://m.edsoo.ru/b4ad63ad
M0JIHASl TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, NpsAMOYTOJIbHBIN TapauIeICIUIET bubnuorexa [JOK
U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamua, TpaHd U
4g | OCHOBAHNE NMPAMH/IbL; OOKOBas ¥ TIOJTHAS bubnuorexa [JOK
MOBEPXHOCTh MHUPAMUJIBL; IPABUIIbHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0as
npamMmIa
[TpaBWIIbHBIC MHOTOTPAHHUKH: ITOHSATHE MMPABUIHBHOTO
49 | MHOTOTPaHHHK; MPABUIbHAS MPU3MA 1 NIPABHITBHAs bu6mmoreka [JOK
MUPaMK/JIa; IPaBUIIbHAS TPEYTOJIbHAS TUpaMHJIa U https://m.edsoo.ru/074c8865
MPAaBUIIBHBIN TeTpadap; KyO
50 | IlpencraBneHue O MPaBHILHBIX MHOTOIPAHHUKAX: bubnuorexa [JOK
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OKTasIp, OJICKAdIP U UKOCAIP.

https://m.edsoo.ru/a0fdd5bf

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH, NIPSMOH, TUIOCKOCTH.

bubnuorexa [JOK

> DJIeMEHTHl CHMMETPHUU B TTUpaMuUax, https://m.edsoo.ru/b9e¢777d9
napajuiejenuneaax, MpaBUIbHbIX MHOTOTPAaHHUKAX
57 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, bubnuorexa [JOK
JTMarOHAJIA, YTJIbI https://m.edsoo.ru/6¢cdbecef
53 E:;:l 2§(L;C6T(;/IK§B(;II:I/I(I)II;I) ?IepyzlifbclTE:oHO; iOZICHOBaHI/IP'I bubmmorexa HOK
P pAM P ’ LD ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSMOU IMTPU3MBbI
o | oo coxcel vncp e onep o B 10K
S DAMILABL, TEOpeMs, 0 Trofial https://m.eds00.ru/5603e30b
OOKOBOM IMOBEPXHOCTH YCEUEHHOM MUPAMM,IBI
55 | KonutpoabHas padora nmo teme '""MHoOrorpanuuku' bubmorexa LIOK
P P P https://m.edsoo.ru/a95f5c04
. bu6mmoreka [JOK
56 | Homsmae 00 o6ime https://m.edsoo.ru/7ad0020b
N but6mmoreka [JOK
37 | OObeM nHpamHAL https://m.edsoo.rw/235171b3
" bubmnorexa [JOK
58 | Obvem mupamias hitps://m.edsoo.rw/fA7dfefd
N but6mmoreka [JOK
39 | OObém mupamm! https://m.edso00.ru/79¢10312
N bubmorexa [JOK
60 | OOBEM mupammaE! https://m.edsoo.ru/2faadc3f
. bubnuorexa [JOK
61 | OOBEM npu3MEI https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 OOBEM npH3MEI https://m.edsoo.ru/1e053890
N bubmuorexa [JOK
63 | OOBEM mpH3MEI https://m.edsoo.ru/482d3f51
64 | KourpoabHasi padora no treme ""O0béMbI bubnuoteka [JOK



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
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MHOTOrpAaHHHMKOB'

https://m.edsoo.ru/28a6573¢

[ToBTOpeHue, 0600IIEHNE CUCTEMATHU3AIUS 3HAHUM.

bubmuoreka [JOK

65 ITocTpoeHHe ceueHnuld B MHOTOTPaHHUKE ! https://m.edsoo.ru/098bedad
[ToBTOpeHme, 06001IeHNE CCTeMaTHU3alUs 3HAHUA.

66 Beluncienue paccTossHAN: MKy IBYMs TOYKAMHU, OT 1 bubnuoreka LIOK
TOYKH JI0 MPSIMOM, OT TOYKH J0 TJIOCKOCTH, MEXKTY https://m.edsoo.ru/f7792ba9
CKPEIIMBAOIIUMHUCS TTPSIMBIMU

bubnuoreka [JOK

67 | UToroBasi KOHTpPoOJIbHasi padoTa 1 https://m.edsoo.ru/b9146be0
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIUS 3HAHHUM.

63 Beluncrienue yrioB: MEX1y CKPELIMBAOIIUMHUCS 1 Bubnuoreka [IOK
MPSIMBIMU, MEXTY TIPSIMOM U ITOCKOCTHIO, https://m.edso00.ru/56765¢8b
JIBYTPaHHBIX YTIIOB, YTJIOB MEX]Y IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KITACC

KoanuyecTBO 4acoB

) g Harta JieKTpOHHBIE HH(PPOBBIE
Ne 2 & Hara
Tema ypoka = 5 H3y4eHus o0pa3oBaTe/ibHbIE
n/n Bcero | 2 3> U3y4YeHHUst
5 I (nnan) (paxT) pecypchl
a e -
ZEe =9
o © =y (=}
& &
2 ol B a
1 Cdepa u map: HeHTp, paanyc, IMaMeTp; TUIoaIb 1 bubnnorexa [JOK
MTOBEPXHOCTHU Chephl https://m.edsoo.1ru/0341bc2b
) B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; 1 bubnmoreka [JOK
KacaTebHasl IIIOCKOCTh K cepe; mIomaas chepbl https://m.edsoo.ru/bed12a43
3 N300paxkenue cgepsl, mapa Ha iockocTH. CeyeHus 1 bubnnorexa [JOK
mapa https://m.edsoo.ru/bc1 5712
WIMHAPUYECKAs IOBEPXHOCTD, 00pa3yIolue
4 EI/IJ'II/IH; pnqecxoﬁ HOBerHOCTI/I OCE I_II?IIJ'II/II:-IIZ[ NYECKON 1 bubmorexa [JOK
P p ’ P https://m.eds00.1ru/6054b8c1
MTOBEPXHOCTH
WINHAP: OCHOBAHUS U OOKOBAsi MOBEPXHOCTb,
5 I(;[6 a3 Zlg) asi ¥ OCh; TUIOIIATh 60KOB01“f Y TIOJTHOU 1 bubmorexa [JOK
pasyrom > TTotan hitps://m.edsoo.ru/188f6216
MIOBEPXHOCTHU
N3o0pakenue muiMHIpa Ha TIockocTu. Pa3BépTka
6 munHapa. CeueHus HUIMHAPA (TIOCKOCTHIO, 1 bubmmoreka [JOK
NapaJuIeIbHON WIN NEPIEHIUKYIISIPHON OCU https://m.edsoo.ru/016e25¢eb
AJIUHIPA)
Konnueckast moBepXHOCTh, 00pa3yIoIe KOHHIECKON
7 MMOBEPXHOCTHU OCpr/I BE mnHaI:coqulgcxoﬁ 1 bubmorexa [JOK
P ’ p https://m.edsoo.ru/c94ba09b
MOBEPXHOCTHU
Konyc: ocHOBaHMe 1 BepirHa, 00pa3yrolasi 1 OCh; bu6mmoreka [JOK
8 . . 1
TUIOMIA/1b OOKOBOH U MOJTHON MOBEPXHOCTH https://m.eds00.ru/897dd3b2
9 VYceu€HHbIN KOHYC: 00pa3yrolIne U BbICOTA; 1 bubnuorexa [JOK
OCHOBaHUs U OOKOBasi HOBEPXHOCTh https://m.edsoo.ru/1468bab3
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N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka
koHyca. CeueHust KoHyca (IIOCKOCThIO,

bu6mmoreka [IOK

10 rapasuieIbHON OCHOBAHHIO, U TJIOCKOCTHIO, https://m.edsoo.ru/Obdelbe8
MPOXOJIAIICH Yepe3 BEpUIMHY)
11 | KomOuHaIus Te BpameHus: ¥ MHOTOIPaHHUKOB Bubmorexa TOK
H paill P https://m.edsoo.ru/3cefl0es
12 MHororpaHHuK, OMMCaHHBIA 0KOJI0 cepsrl; chepa, bubnnorexa [JOK
BIIMCaHHAasi B MHOTOTPAaHHUK WJIM B TEJIO BpallleHUsI https://m.edso00.ru/0b136158
13 [Tonsitne 06 00béMe. OCHOBHBIEC CBOMCTBA 00BEMOB bu6mmoreka [IOK
Tel https://m.eds00.1u/26a03{b7
N bu6mmoreka [{OK
14 1 O6béM muMHApa, KoHyca https://m.eds00.1u/5513d87b
. bu6nmoreka [JOK
15 | O6vEm mapa u niomans chepe! https://m.edsoo.ru/d189bde2
[TonoGHbIE TENa octpanctBe. COOTHOIIIE
16 Mejilc HI;IIOT ;I }1113411/_111;10]:5 ;H;)F(]?Teﬁ 06TII,{éI\EMI:/IHﬂ Bubmaorexa OK
oy e P i https://m.edsoo.ru/810cfleb
MOJOOHBIX TEN
17 KonTposbHas pabora no remam "Tena bub6nuorexa [IOK
Bpamenus' u "Oo0bembl Tea" https://m.edsoo.ru/4a33a8ab
18 | BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE Bubmorexa TOK
P poctp https://m.edsoo.ru/5caefclb
19 | CnoxxeHue U BBIYUTAHUE BEKTOPOB bubmorexa LIOK
p https://m.edso0.1u/2314f089
20 | YMHOXeEHHE BEeKTOpa Ha YHCIIO buGmorexa [JOK
P https://m.edsoo.ru/dee379%eb
Pa3noxenue BekTopa o TpEM HEKOMILIAHAPHBIM bubnmoreka [JOK
21
BekTopam. [IpaBuiio napauienenunesa https://m.edsoo.ru/a28fd74e
2 Pemenue 3anay, cBA3aHHBIX C IPUMEHEHUEM TPABUIL bubnuorexa [JOK
JICUCTBUN C BEKTOPAMH https://m.edso0.ru/5a827900
KoopanaatHO-BEKTOPHBIN METO IPH PEIICHUN bubnunoreka [JOK
23
TeOMETPUUYECKUX 3a0a4 https://m.edsoo.ru/d3alfe30
24 | llpsMoOyTroibHasi CUCTEMa KOOPAUHAT B MPOCTPAHCTBE. bubnnoreka [JOK
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https://m.edsoo.ru/23f4f089
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Koopaunatel BexTopa. [Ipocreitmue 3agaun B
KOOpAMHATax

https://m.eds00.ru/48db7058

25 VYron mexay Bekropamu. CKaJlsipHOE TPOU3BEACHUE 1 bubnnorexa [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 | BbluncieHHe yrioB MEX1y MPSMbIMHU U TUIOCKOCTAMH 1 bubmmorexa LOK
https://m.edsoo.ru/8efbe78e
KonTposabHast pabora mo teme "Bexkropsl n bubnnorexa [JOK
27 " 1
KOOPAMHATHI B IPOCTPAHCTBE https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH.
28 OCHOBEILIG (I)I/Il"ypI;H (baKTbl, TCOPEMBI Kylilca 1 bubmorexa LIOK
> ’ https://m.edsoo.ru/1780basd
TJIaHUMETPUHI
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIINAS 3HAHU.
29 OCHOBIP;LIe (bl/ll"ypb;ll (baKThl, TEOPEMBI Ky;?ca 1 bubmorexa LIOK
> ’ https://m.edsoo.ru/078cd184
MJIAaHUMETPUHI
30 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH. 1 bubnnorexa [JOK
3aja4yu IIaHUMETPHUHU U METObI MX PEUICHUSI https://m.edsoo.ru/7491efe(
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alusl 3HaHUH. bubnuoreka [IOK
31 1
3ajauu MIaHUMETPUHU U METOJIbI MX PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alMsl 3HaHUI.
32 | OcHOBHbIE (PUTYpPBI, (HhaKTHI, TEOPEMBI Kypca 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/74b2ad91
CTEPEOMETPUN
bubmuoreka [JOK
33 | WTorosas KouTpoLHAs padoTa ! https://m.edsoo.ru/ec24dfc2
N bu6mmoreka [IOK
34 | IToBTOpeHHE, 0000IIEHNE U CUCTEMATH3AITNS 3HAHUIA 1 https://m.edsoo ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KITACC

Kon
NPOBEPAEMOro
pe3yJbTaTra

IIpoBepsieMble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi

7

I'eomerpus

7.1

OHGpI/IpOBaTB MNOHATHAMM: TOUKA, IIpAMasd, IIJIOCKOCTh

7.2

IIpuMeHATH aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATHUSAMHU: TApaUIETbHOCTh W HEPIEHIUKYJISIPHOCTD
MPSIMBIX U IIOCKOCTEN

7.4

KnaccugunupoBars B3auMHOE pPACHOJIOXKEHHE NPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHUSAMMU: JABYTPAaHHBIM Yroj, IpaHu JIBYTPAHHOIO YIJIa,
peOpo IBYrpaHHOIO yria, JUHEHHBIH yros JBYTpaHHOrO YIJa, IpajaycHas
Mepa JBYTPaHHOIO yria

7.6

OHGpI/IpOBaTI) IMOHATHUAMU: MHOI'OI'PAaHHUK, BI)IHYKJII)II;'I u HCBBIHYKHLIﬁ
MHOI'OI'PaHHHMK, 3JICMCHTBI MHOI'OI'PAHHHKA, HpaBI/IHBHHﬁ MHOTI'OI'PaHHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (MUpaMHIa, MPU3MA,
MPSIMOYTOJIBHBIN Tapajuieenuries, Ky0)

7.8

KnaccupunupoBaTe  MHOTOTPAHHHMKH,  BBIOWpas  OCHOBaHUS IS
KJ1acCupUKaluu (BBIMYKIJIbIE U HEBBITYKJIblE MHOTOIPaHHUKH, TPAaBUIIbHBIE
MHOT'OTPAHHUKH, IPSIMbIE U HAKJIOHHBIE TPU3MBbI, apaJLIeJICTIUIIC Ib])

7.9

OHCpI/IpOBaTL NOHATHAMM: CCKYIIad IMIOCKOCTh, CCUCHHC MHOT'OI'PAHHHUKOB

7.10

OOBSICHATH MPHUHIIUIIBI TIOCTPOCHHS CEYCHUI MHOTOTPAaHHUKOB, UCIIONB3Ys
METO/I CIIEIOB

7.11

CTpOI/ITB CCUYCHUA MHOIOIrpaHHUKOB MCETOJAOM  CJICAOB, BbIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP:
BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HaxOXJEHHWE T€OMETPUUYECKHX BEIIMYUH IO oOpaslam
WY aJIropyuTMaM, NPUMEHSS W3BECTHbIC AHAIUTUYECKUE METOMABI IIpU
pPELIEHUH  CTaHAAPTHBIX MATEMAaTUYECKMX 3aJad Ha  BBIYUCIICHUE
pacCTOSTHUM MEXAY ABYMSI TOUYKaMH, OT TOYKHU JO HPSIMOM, OT TOYKH 10
IJIOCKOCTH, MEXAY CKPELIMBAKOIIUMUCS PSIMbIMHU

7.13

Pemarp 3a1aun Ha HaxXOXKICHHE T€OMETPUYECKHX BEIMYMH MO 00pasiam
WIM aJTOPUTMaM, HPUMEHSS HW3BECTHBIE AHAJUTUYECKHE METOAbl IPH
pEelIeHUH CTaHAAPTHBIX MAaTeMAaTHUYECKUX 3a/lad Ha BBIUYUCICHUE YTJIOB
MEXIYy CKPELIMBAOIIMMUCSA MNPSAMBIMH, MEXAY HIPSIMOM M IUIOCKOCTHIO,
MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Bbruucnare 00bEMBI U TUIONIAAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (ITPHU3Ma,
NUpaMuja) ¢ IpUMEHEHUueM (OpMys, BBIYUCIATH COOTHOIICHUS MEXKIY
IUIOINAISIMUA TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOT'OI'PAaHHUKOB




OnepupoBaTh MOHATUSIMU: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh U

715 IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HH(POPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKaX
[TpumensTh reomeTpuyeckue (GaxkThl AN PEHICHHS CTePEeOMETPUUYECKUX
7.17 3a/1a4, IPEANOoJaraloluX HECKOJIBKO I1aroB pEUICHUs, €CIU YCIIOBHS
MIPUMEHEHHUs 3aJIaHbl B SBHOU hopMme
718 [IpumensiTh mpocTeilye MNporpaMMHBIE CpPEICTBA M 3JEKTPOHHO-
KOMMYHHKAITIOHHBIC CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 33]1a4
719 [TpuBOIUTE TpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U
’KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSTh TIOydeHHBIC 3HAHUS Ha MPAKTUKE: aHAJIM3HPOBATH PEabHBIC
CUTYallUW U IPUMEHATh U3yUYEHHBIC TIOHATHUS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHIECKH COPMYIMPOBAHHOHN MPOOJIEMBI, MOACIUPOBATh peabHbIC
7.20 CUTyalldd Ha S3bIKE TEOMETPHUU, HCCIENOBaTh IMOCTPOCHHBIE MOJETHU C
HCIIOJIb30BaHUEM I'€OMETPUICCKIX TIOHATHH M TEOpEM, arapara ajreOpsl,
pemiath ~ MpaKTUYECKHWE  3aJayd,  CBsI3aHHbIE C  HaXOXICHHEM
TCOMETPHYCCKHUX BEIIMIUH
11 KUIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTarTa
6 ['eomeTtpus
OnepupoBaTh MOHATHIAMH: IUIUHAPUYECKAs MOBEPXHOCTH, 00pa3yIolIue
6.1 [WIAHIPUYECKONH TMOBEPXHOCTH, UWIMHIAP, KOHUYECKas TOBEPXHOCTH,
' oOpa3ymomue  KOHMYECKOW  TIOBEPXHOCTH, KOHYyC,  cdepudeckas
MTOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IITHHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CITOCOOBI TOJTYUCHUSI TEJI BPAIllCHUs
6.4 KitaccuduimpoBath B3aHMHOE PacoIOKEHUE Chephl U IIIOCKOCTH
OnepupoBaTh TOHATHUSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTA CETMEHTAa, IIAPOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOs, BBICOTA
IIAPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W IMJIOMQAM TIOBEPXHOCTEH Ten BpalleHus,
' re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POopMyJT
OnepupoBarh TOHATHSIMH: MHOTOTPAHHHK, BIHUCAaHHBIA B cdepy
6.7 OMUCaHHBIM OKOJO cdepbl, cepa, BOUCAHHAS] B MHOTOTPAHHUK MU TEJO
BpAIICHUS
6.8 BBIYHCIATE COOTHOIICHHSI MEXKY TUIOIIAIIMU TIOBEPXHOCTEH 1 00BEMaMu
’ MMOTOOHBIX TEN
6.9 N3o06paxaTth u3zydyaemble (UTYphl OT PYKH U C NMPUMEHEHHEM HPOCTHIX

YEPTEKHBIX UHCTPYMEHTOB




6.10

BoinonHATe (BBIHOCHBIE) IUIOCKHME YEpPTEXKH M3 PUCYHKOB MPOCTHIX
00BbEMHBIX (Uryp: BHUJ CBepXy, COOKY, CHU3Y; CTPOUTHb CCUEHHUS Tel
BpallleHUs

6.11

W3Bnekarb, MHTEPHPETHPOBATh U MPeoOpPa3oBbIBATH HHQOpPMAIMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, IMPEACTaBICHHYIO Ha
YEepTekKax U pUCYHKaxX

6.12

[TpumensaTh TeOMeTpHuecKue (HaKThI JJIST PEIICHHUS CTEPEOMETPUUECKUX
3a1a4, IPEAIoJararluX HECKOJIbKO IIAaroB pELIEHUs, €CIH YCIOBUSA
IPUMEHEHHS 33J]aHbI B IBHOH (opme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATS JACUCTBUS CIIOKCHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
00J1a1ar0T

6.15

HpI/IMCHSITL [MpaBUJIO IapaJUICIICIIUMIICAA IIPKU CII0KCHUH BEKTOPOB

6.16

OHepI/IpOBaTB NOHATUAMHU: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paB€HCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA, YI'OJI
MCKAY BCKTOpAMHU, CKAIIIPHOC IIPOU3BEACHNUEC BEKTOPOB, KOJIJIMHCAPHBIC U
KOMIIJTAHAPHBIC BEKTOPELI

6.17

Haxomute cymMMy BEKTOPOB M IPOM3BENEHUE BEKTOpa Ha YHUCIO, Yroj
MEX]Jy BEKTOpaMHM, CKaJIipHOE MPOM3BEACHUE, PACKIIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTb YPaBHCHUEM B HeKapTOBOfI CUCTCMC KOOpJAHHAT

6.19

Pemate npocreiiline reoMeTpu4ecKue 3aa4l Ha TPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METOJIA

6.20

Pemrate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUH U
HaxXOXKXIACHUC T'COMCTPHYCCKUX BCIIMYUH I10 06pa3uaM WM aJiropurMam,
IMPpUMCEHAA HU3BCCTHBIC METOJBbI npu pEeIICHUA CTaHOApPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

HpI/IMeHSITL HpOCTCﬁMHC MporpaMMHbBIC CpEACTBA U  SBJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

6.22

[IpuBOaUTE NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
YKU3HM, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTH MOJy4eHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBAThH pealbHbIE
CUTYAIMU U MPUMEHSITh U3YUCHHBIC MOHATHS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku chopMyJIMPOBAHHOM MPOOIEMbI, MOETUPOBAThH peabHbIE
CUTyallMl Ha SI3bIKE T€OMETPHH, MCCIEIOBATh MOCTPOEHHBIE MOJIETU C
HCIOJIb30BaHNEM T€OMETPUUYECKUX MOHATHI U TeopeM, arnmapaTa aareopsl,
pemath  IpaKkTUYECKUE  3aJauyd, CBS3aHHBIE C  HAXOXJICHUEM
reOMETPUUECKUX BEJIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJAEPKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSTHS CTepeoMeTpuu. Toduka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH
Y CIEJCTBUS U3 HUX

7.2

B3anMHOe pacnonoKeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, TapAIUIECTIbHbIC
U CKpeuuBaromuecs mnpsmble. llapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MapajyieNbHbIE MpPsSIMbIE B IPOCTPAHCTBE, NApaUIEIbHOCTb TPEX
OpSMBIX, MapajuIEIbHOCTh MNPSIMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMU
CTOPOHAMH, YroJ MEXAy NMpSAMBIMH B MpoCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEM:
napajielibHble IJIOCKOCTH, CBOMCTBAa mMapajulenbHbIX IUTIocKocTel. IIpocteifmue
NPOCTPAaHCTBEHHBbIE (UTYpbl Ha IUIOCKOCTH: TETpadaAp, KyO, Napaiienenures,
HOCTPOCHUE CEUEHUH

7.3

[lepneHAUKYISIPHOCTh MNPSAMOW M IUIOCKOCTH: TEPHEHAUKYJISPHBIE MpSMbIE B
IIPOCTPAHCTBE, NMPSMbIE NapajUIeIbHbIE U MEPIEHAUKYIISPHBIE K IIJIOCKOCTH, MTPU3HAK
MEePHIECHANKYISIPHOCTH NPSMOM U TJIOCKOCTH, TEOpEMa O MPAMON MEepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEKIY IPSIMOU U IUIOCKOCTBIO, ABYTPaHHBIN
yroJ1, IMHEWHBIN YroJl ABYIPaHHOrO yria. llepnennukyisp u HakJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 TFIOCKOCTH, PACCTOSHUE OT MPSIMOH /10 TNIOCKOCTH, POEKIHs (pUrypsl Ha
IJIOCKOCTh. [lepneHauKyIsipHOCTh IIIOCKOCTEN: MPU3HAK NEPIIEHIUKYIIIPHOCTH IBYX
mockocreil. Teopema 0 TpEX neprneHIuKyIspax

7.4

[TonsiTHE MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOIOIPDAHHUKA, BBIIYKJBIE MU
HEBBIMYKJIbIE MHOTOIpAaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TPaHd U OCHOBAaHUS MPU3MBI, NpsMas M HAKIOHHAs NPU3MBI, OOKOBas U
MOJIHAsl TOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYTONbHBIN MapajuieIenunes
u ero cBoictea. [Tupamuna: n-yronbHas nupamuzia, TpaHd U OCHOBaHHME MUPaMUIBbI,
OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMUJBI, MpaBWIbHAS U YCEUEHHAs NMHUpaMUiA.
OnemeHTsl TpuU3Mbl M nupamuabl. [lpaBunbHbBIE MHOTOIDAaHHUKH: IOHSTHE
MPAaBWJIBHOTO MHOIOTPAHHMKA, IpaBWIbHAasg IMpU3Ma M MpaBUiIbHAs NHpaMuia,
npaBUiIbHAS TPEYToJibHAas MUpaMUa U NPaBUIbHBIN TeTpasap, ky0. [IpeacraBnenue o
MPAaBWIbHBIX MHOTOIPAHHUKAX: OKTa’ap, JoJeKa’aAp u wukocadapyrue CedeHus
IIPU3MBI U TUPAMHUIBI

7.5

CI/IMMCTpI/IH B MMPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJTTIOCKOCTH.
DIeMEeHTEI CUMMCTPUHU B nupamMujaax, napajjicjacnuicaax, IMpaBUJIbHBIX
MHOTI'OI'paHHHKax

7.6

Bbluncienue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, aumaroHanu, yribel. Ilnomansb
OO0KOBOI1 TOBEPXHOCTH U IIOJIHOM MMOBEPXHOCTH MPSAMOI IPU3MBI, IUIOIIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsIMOM NpU3Mbl. [lnomane 60KOBOM MOBEPXHOCTH
Y MTOBEPXHOCTHU MPaBUIILHON MUPaMU/Ibl, TEOPEMA O IJIOLIAAN YCEUEHHON TUPAMMU/IBI.
[Tonsitue 06 00béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[TooOHbIe Tena B npocTtpaHcTBe. COOTHOIICHHUS MEXTy TUIOIIAIIMHU TIOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN




11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrole MUINHIPUIECKON MOBEPXHOCTH, OCh
LWINHAPUYECKON moBepxHocTH. LlmnuHap: ocHOBaHMs M OOKOBas IMOBEPXHOCTb,
00pa3yronias u ock, IJIOIA/Ib O0KOBOH M MOJHOW OBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yrolne KOHNYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYecKkoi moBepxHocTU. KoHyc: OocHOBaHME W BeplliMHA, OOpasyromas U OcCh,
Iomaab OOKOBOW W TOJTHOW TMOBEPXHOCTH. Y CEUEHHBIH KOHYC: OoOpasylomme u
BBICOTA, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, Auamerp, Iomaiab noBepxHoctu chepsl. Bzanmuoe
pacnonoxkeHue chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Tuiomanb

cdepbl

6.4

N3o0pakeHue Tes BpalieHus Ha I0CKoCcTH. Pa3BépTka nMianHapa u KOHyca

6.5

Kom0Ounanuu Ten BpalieHuss 1 MHOTOIrpaHHUKOB. MHOTOrpaHHUK, OUCaHHBIN OKOJIO0
cdepsl, cdepa, BNUCAHHASI B MHOTOI'PAaHHUK, WM TEJIO BpallleHUs

6.6

[Tonstue 06 o6bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBLHOTO TapaJljieNienune/a u ciueacTsust u3 He€. OOBEM IMIMHpPA, KOHYyCA.
O0bEM mIapa u wiomaas chepsl

6.7

[TogoOHbIe Tema B mpocTpancTBe. COOTHOIICHHS MEXTY TIIOMIAIIMUA TOBEPXHOCTEH,
00BEMaMU MOJOOHBIX TEll

6.8

Ceuenuss munuHApa (HapajielibHO W TEPHEHIUKYJSAPHO OCH), CEUeHHs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IIPOXOASIIEe Yepe3 BEPILIMHY ), CeUeHHs 1apa

6.9

Bekrop Ha miockoctm W B mpoctpaHcTBe. CIOKEHHE W BBHIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKkTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamnenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
MPaBWJI ICVCTBUN C BEKTOPAMU

6.10

[IpssmoyronpHasi cucTeMa KOOpPAMHAT B IpocTpaHCTBE. KoopauHaTel BeKTOpA.
[Ipocreiimme 3amaum B KoopauHATaX. Yroia Mexay BekTopamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BBIUNCIIEHHE YIVIOB MEXIY NPSMBIMA U ILIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPAEMBIE HA ET'3 10 MATEMATHUKE TPEBOBAHUSL K
PE3YJIBbTATAM OCBOEHHMA OCHOBHOU OBPA30OBATEJBHOU
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IMpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yIbTaTaM 0CBOEHUSI
MPOBEPSEMOro0 | OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPeTHEro 00IIero
TpeGoBaHUs odpa3zoBaHusl

Brnanenue wmeromamu 0Ka3aTeNbCTB, AJITOPUTMAMHU PEIIEHUs 3aJ1ad;
yMeHue (opMynHpoBaTh M OMNEPUPOBATH MOHATUSAMHU: OTMpEJesieHuE,
akcuoma, TeOopema, CIEeACTBHE, CBOWCTBO, IPU3HAK, J0Ka3aTeJbCTBO,
paBHOCUIIbHBIE (POPMYTUPOBKH; MPUMEHSATh UX; YMEHHUE (POPMYIHpPOBATH
o0paTHOE W TMPOTHUBOIOJIOKHOE YTBEpPXKIEHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJNb30BaTh METOJ MAaTeMaTH4YeCKOW WHIYKIIHNH,
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS MPU PEIICHUH 3a]1a4, OLICHUBATh
1 JOTHYECKYI0 MPAaBWIBHOCTh  PACCYXACHUW; yYMEHHE OIEepHUpPOBATh
MOHSATUSMUA: MHOXKECTBO, MOJAMHOKECTBO, ONEPAIMU HaJ MHO>KECTBAMHU;
yYMEHHE HCTO0Ib30BaTh TECOPETUKO-MHOKECTBEHHBIH anmapart Ui ONUCaHUsS
peaybHBIX MPOIIECCOB M SIBJICHUN W MPU PEIICHUU 3a]a4, B TOM YUCJIE U3
JIPYTUX Y4YeOHBIX MPEeIMETOB; YMEHHE OINEpHpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, mepeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/laBaTh U
OMKCHIBATh Ipadbl pa3IMUHBIMH CHOCOOAMM; MCTOIB30BaTh Ipadbl MpH
pelIeHuN 33124

YMeHue onepupoBaTh MOHATUSIMH: HATypaJlbHOE YHUCIIO, IIeJI0E YHUCIO,
CTENeHb C IENBIM MT0Ka3aTelIeM, KOpEeHb HaTypalbHON CTENEHH, CTETIEHD C
paluOHAJIbHBIM ITOKAa3aTCJIEM, CTCIICHL C HCﬁCTBHTCHBHBIM II0Ka3aTcJIeEM,
jgorapum ymucia, CHHYC, KOCUHYC M TaHT€HC MIPOU3BOJIHHOIO YHCIA,
OCTaTOK IO MOAYJI0, PalMOHAJIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHBIX, LEJbIX, PAIMOHANbHBIX, JACUCTBUTEIHHBIX
YUCCJI; YMCHUC HUCII0JIb30BATh IIPU3HAKH ACIIMMOCTH, HauMEHbBIIUN OGLL[Hﬁ
JIenuTenb M HauMeHblllee oOliee KpaTHoe, anroput™ EBkinuaa mpu
PCICHMH 3aJiad; 3HAKOMCTBO C pa3JIMYHbIMU NO3UITUOHHBIMU CUCTCMaMU
CUMCIICHUS; YMEHUE BBITIOJHATH BRIYUCIICHNE 3HAUCHUN U TPeoOpa3oBaHUs
BBIPQXXCHUH CO CTEMEHsSMU M Jorapudmamu, mpeoOpa3oBaHus APOOHO-
2 palMOHAJbHBIX  BBIPAXEHHM; yMEHHE  OIEepUpPOBATH  MOHATUSMU:
MOCIIEI0BATEIBHOCTh, apU(PMETHIECKass MPOTPECcCUsi, TeOMETpUIecKast
nporpeccusi, OecKOHeYHO YObIBarolasi TreoMeTpUyecKas MpOrpeccHs;
YMCHHUC 3aJlaBaThb IIOCJICAOBATCIbHOCTU, B TOM 4YHCJIC C IMMOMOIIbBIO
PEKyppeHTHBIX (HOpMYIT; YMEHHE ONEepUPOBATh MOHATUSAMU: KOMIUIEKCHOE
quciio, COHpH)KéHHLIC KOMIUJICKCHBIC 4YHCJIa, MOAYJIb W apPrymMcCHT
KOMIUIEKCHOTO ~ yucia, ¢opMa  3aluch  KOMIUIEKCHBIX  4YHCeN
(reomeTpudeckasi, TPUTOHOMETpHYECKass U ainreOpamdeckas); yMeTh
NPOU3BOJIUTH apu(pMeTHUYEeCKHe JEeHCTBUS C KOMIUIEKCHBIMHU UHCIaMH;
IMPUBOAUTH NMPUMCPBI UCITOJIB30BaHUA KOMIIJICKCHBIX YUCCII; ONICPHUPOBATH
MOHATHSAMHU:  MaTpuua 2X2  u  3%3, onpenaenuTeiab  MaTpPHIIbI,
l"eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IMOHATHSAMH: PaLMOHAIBHBIE, HpPpalMOHAJIbHbIE,
3 MOKa3aTesabHble, CTENEHHbIe, Jorapupmuueckue, TPUTOHOMETPUUYECKUE
YPaBHEHHUS Y HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH NOHATUSIMMU:




TOKAECTBO, TOXKAECTBEHHOE IPeoOpa3oBaHUE, ypaBHEHHE, HEPAaBEHCTBO,
CUCTEMa YpPaBHCHMM M HEPABEHCTB, pPABHOCWIBHOCTb YypaBHEHUH,
HEPaBEHCTB M CHUCTEM; YMEHHE pelaTb ypaBHEHUs, HEPABEHCTBA U
CUCTEMBl C IIOMOIUBI pa3JIMYHBIX MPUEMOB; peELIaTh YypaBHEHMUS,
HEpPaBEHCTBA W CHUCTEMBl C [AapaMeTpoM; NPHUMEHATh YypaBHEHMS,
HEPaBEHCTBA, UX CUCTEMBI IJI PELICHUS MAaTEMaTUYECKUX 3a/1a4 U 3aj1ay
U3 pa3IMYHBIX 00acTell HAYKH U peasibHOM KU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (QYHKIHSA, YETHOCTh (YHKIIWH,
HNEPHOANYHOCTh (DYHKIUHM, OrPAaHWYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYHKIWH, HauOOJbIIee U HAaUMEHbIICEC 3HAYCHHUS
(GYHKIIMM Ha TPOMEXYTKE, HEMIPEephIBHAs (DYHKIUS, ACUMIITOTHI Ipaduka
¢yHKUIMU, TIepBas U BTOpas NPOM3BOIHAS (DYHKIUH, T€OMETPHUECKUN U
¢u3nyeckuii CMBICI TIPOM3BOJHONM, T€pBOOOpa3Hasi, ONpeAeIEHHBIH
UHTETpaT, YMEHHWE HAXOJUTh ACHUMITOTHI rpaduka (yHKIHW; yMEHHUE
BBIYHCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIUH
(GyHKUIMH, HAXOQUTh ypaBHEHHE KacaTelbHOW K rpaduky GyHKIHU;
yYMEHHE HaXOJIUTh IPOM3BOAHBIC JIIEMEHTapHBIX (yHKUMH; yMeHHE
UCTIONIb30BaTh TMPOU3BOAHYIO Ui HMCCIENOBaHUS (DYHKUUH, HAXOIUThH
HauOONbIINE W HAaUMEHBININE 3HAYEHHS QYHKIHMHA; CTPOUTH TpaduKH
MHOTOYJICHOB C HCIIOJIb30BaHUEM arlapara MaTeMaTU4ecKOro aHaln3a;
NPUMEHATh TMPOM3BOJHYIO JUIS HAXOXKAEHHS HAWIYYIIero pPElIeHUs B
NPUKIAJHBIX, B TOM YHUCIE COIHATbHO-DKOHOMHYECKHX U (PU3MUECKUX
3a7a4ax; HaXxOIWTh IUIOMIaT M OOBEMBI (UIYy C MOMOIIBIO MHTETpaa;
NPUBOJUTh TPUMEPHl MAaTEMaTHYECKOTO MOJAEIHPOBAHUS C IOMOIIBIO
nudepeHIMaTbHBIX YPaBHSHUH

YMeHue ornepupoBaTh MOHATUAMHU: Tpaduk PpyHKIMU, oOpaTHas QYHKITUSA,
KOMITO3UIUsS (YHKUWH, JMHEHHas (QyHKOUs, KBaapaTudHas (QyHKIwus,
panuoHanbHas (QYHKIMS, CTeneHHass (QYHKIHS, TPUTOHOMETPUYECKUE
¢yHKIMU, 00OpaTHBIE TPUTOHOMETpPUUECKHE (DYHKIMH, TOKa3aTelbHas U
norapupmuueckas GyHKIHH, YMEHHE CTPOUTHh TpadUuKud H3YICHHBIX
(GyHKLIUH, BBITOTHATH MpeoOpa3oBaHus rpaguKoB (pyHKINHA, HCIIOIB30BATh
rpaduky Ui U3y4eHUs TIPOLECCOB U 3aBUCUMOCTEH, NP PEIIeHUH 3a/1a4
U3 JPYrux y4eOHbIX MPEIMETOB U 33/1a4 M3 PealbHOM XKU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEX]y BEJIMYMHAMHU; HCIIOIb30BaTh CBOWCTBA U
rpadukyn (QyHKUUI JUIs pelieHus ypaBHEHHWH, HEpaBeHCTB M 3agad C
napaMeTrpamu; H300paxkaTb Ha KOOPAWHATHOW IUIOCKOCTH MHOXECTBa
pELIEHNI YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJadd Pa3HbIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHI, IOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33aJjaud U3 OOJIACTH YIPaBJICHUS JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAXKEHUS, YpaBHEHUS, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCJIIOBHMIO 3aJayd, MCCIIEIOBATh IIOJIy4YEHHOE pELICHUE U
OLIGHMBATh MPaBIONOJO0OHOCTb pE3YyJbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallMM Ha S3bIKE MAaTEMaTUKH; COCTABJIATH BBIPAKEHHS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a]1a4H, UCCIIEIOBAThH
IOCTPOCHHbIE ~ MOJAEIM C  MCIOJIb30BAaHMEM  ammapara  aiureOpsl,
WHTEPIPETUPOBATH IMOITYUYEHHBIN PE3yJIbTAT

YMeHnue onepupoBaTh MOHATUSMU: CpeHee apupMeTHUecKoe, MeInaHa,
HauOoJIbIllee U HaMEHBIIIee 3HAUEHUs, pa3Max, JUCIIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH




nH(dOopMaIMio, IPEACTABICHHYIO B TaOMUIIAaX, HA IUarpaMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA PeaJIbHbIX MPOLIECCOB U SIBJICHUH; MPEACTABIAThH
uHDOpMAIIMI0O C TIOMOIIBIO TaOMWIl W JAWAarpaMM; HCCIEA0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHUCJIE C TPUMEHEHUEM TIpadUuecKux
MCTOHOB U 3JICKTPOHHBIX CPCIACTB, rpa(bnqecm/l ucciea0oBaTb COBMECTHBIC
HAOJIO/ICHUS C OMOIIBIO JUarpaMM pacCeMBaHUs M TUHEHHON perpeccun

YMeHue OonepupoBarb IOHATUSAMU: CIIYYaWHBIM ONBIT W CIIy4YailHOE
cOOBITHE, BEPOSTHOCTb CIYyYalHOTO COOBITHUSA, YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIOJB30BaHUEM TpadUUECKUX METOJI0B; NPUMEHITh
(GOpPMYIIBI CIIOKEHUST W yMHOXCHHS BEpOSTHOCTEH, (OPMYITy TOTHOU
BepoATHOCTH, popmyny bepHynnu, komOuHaTOpHBIE (aKThl U GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUH; YMCHHE OIEPHPOBATH
NOHATUSIMU:  Clly4yailHas BEJIMYMHA, paclpelesieHue BEepOSTHOCTEM,
MaTeMaTUYECKOE OXKUJAHHUE, IUCIEPCHS M CTAHIAPTHOE OTKIOHEHHUE
CIy4ailHON  BENWYHMHBI, (YHKIMM pacmpelneieHuss U IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOIO0 U HOPMAJIBHOTO PACIIPE/ICICHHN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YUECHHBIX paclpeeeHUi U peleHus 3aj1ay;
3HAKOMCTBO C MOHSTUSMHU: 3aKOH OOJIBIIUX YHCEJ, METObl BHIOOPOYHBIX
WCCIICIOBAHUM; yMEHHE TPUBOAUTH MPUMEPHI TMPOSBICHUS 3aKOHA
OOJBIINX YHCEN B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUIX, YMEHHUE
ONEpPUPOBATh MOHATHUAMH: COUYETAHHE, TIEPECTAHOBKA, YMCIO COYETAHUM,
YUCJIO  TepecTaHoBOK; OuHOoM  HproTOHa; yMmMeHHWE  TPUMEHSTH
KOMOWHATOpHBIE (DAKTHI M pacCyXACHHUS ISl peIISHUs 3a7a4; OllCHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIISTH BEPOSITHOCTHYIO MOJIENbh U
MHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yJIbTaT

YMenue onepupoBaTh INOHATHUSAMH: TOYKA, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA YIJIa, IVIOCKUM YroJl, JBYIPaHHbBIN
yTOJI, TPEXTPAHHBIN YTOJI, CKPEUIUBAIOUIUECS MPSIMBIC, MAPaLIEIbHOCTD U
NEPIEHUKYJIIPHOCTD NPSMBIX U IUIOCKOCTEH, YIOJI MEX1Y IMPSIMBIMHU, YTOJ
MEXy IPSAMOM U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH, PACCTOSHHAE OT
TOYKHU JI0 IIJIOCKOCTH, PACCTOSHHUE MEXAY MPAMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH; YMEHHE HCIIONIB30BaTh IPU PEIICHUU 3a1ad U3yYCHHBIC
(akThl U TEOpEMBbI TNIAHUMETPHUN; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB
OKpPYXKAroIIero MHpa; CTPOUTh MAaTEMATHYECKUE MOJEIM C IOMOILBIO
FEOMETPUYECKUX IIOHATUH M BEIWYMH, pPEIIATh CBSI3aHHBIE C HUMU
IPAKTUYECKHE 33a4H
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAAb (UTYpBL, 00BEM GUTYpHI,
MHOTOTPaHHMK, IPaBWJIbHBI MHOIOIPAaHHUK, CEYEHHUE MHOTOTPAHHHKA,
Ky0, mapajuienenumnesa, Mpu3Ma, OUpaMuia, (Gurypa U TOBEPXHOCTh
BpallleHNs, LWIMHAP, KOHYC, map, cdepa, Iiomanb cdepsl, MIOMAIb
MOBEPXHOCTH MNUPAMUJBL, TPHU3MBIL, KOHyca, IMIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNieNuIea, MUPaMUIbl, NPU3MbI, LWIMHIPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEYEHHsS KOHyca W LMIUHAPA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEYEHUE Iapa, IUIOCKOCTD,
Kacaromascs c@epsl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHHMKA, M300pakaTb MHOTOTPAaHHUKH, (UTYphl U IOBEPXHOCTH
BpallleHHUs, UX CEYEHHS, B TOM YHCJIE C TIOMOIIBIO IEKTPOHHBIX CPEJ/ICTB;
YMEHHE TPUMEHSTh CBOMCTBAa I'€OMETPHUECKUX (DUTYDP, CAMOCTOATEIBHO
(bopMyIUpOBaTh OMpPENEICHNUS U3y4yaeMbIX (DUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBaX M MNpPHU3HAKAX T'€OMETPUYECKUX (Uryp, oOOCHOBBIBATH MIIH




OnpoBepraTh HMX; YMEHHE MPOBOJIUTH Kiaccupukauuo ¢Guryp 1o
pa3IMYHBIM MPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JONOJHHUTEIbHbIE
IOCTPOEHUS
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YMeHHne omepupoBaTh TMOHATHUSIMH: JIBKCHHE B  TPOCTPAHCTBE,
napajelbHblii IEPeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOMO00MS, TMOAOOHBIE (UTYPBI, YMCHHE
pacrio3HaBaTh paBHbIe U MOAOOHBIE (UIypbl, B TOM YHCIE B NPHUPOJE,
HCKYCCTBE, APXUTEKTYPE; HCIIOIB30BaTh T€OMETPUIECKHE OTHOIICHHS TIPH
peLICHUH 3a/a4; HAaXOAWUTh T€OMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOl,
IUIOIIAAb, O0BEM) MPH PELICHUH 33124 U3 APYTUX YUEOHBIX MPEIMETOB H
U3 pealbHOM >XHU3HM, YMEHHE BBIYMCIATH T€OMETPUYECKHUE BEJINUYHMHBI
(nmuHa, yroj, momaab, OOBEM, IJIOLIAJb IOBEPXHOCTH), MCIIONb3YS
u3yuyeHHble (HOPMyYJIBI M METOJbl, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
NMpaMUIbl, TPU3MBI, KOHYCa, IWIMHIpA, IUIomaas cdepsl; 00béM Kyoa,
OpsSMOYTOJIBHOTO Hapajulesenunesa, MNUPaMUabl, MPU3MbI, LIUHJPA,
KOHYCa, [I1apa; yMEHHE HAXOJUTh OTHOIIEHHE 00BEMOB MOI00HBIX (HUTYP
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VYMmenne OINCpHUPOBATH MNOHATUAMU: MPAMOYIroOJibHad CUCTCMa KOOpAWHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa Ha 4YKCJIO, Pa3JOKEHUE BEKTOpa Mo 0Oasucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YIOJ MEXIY
BCKTOpaMHu; YMCHHC HUCIIOJb30BATb BeKTOpHLIﬁ )41 KOOpI[I/IHaTHBIf/’I METO/
JUTSL peIICHHSI TEOMETPUYECKHX 33124 ¥ 33/1a4 IPYTHX YU4eOHBIX IPEIMETOB

13

YMenue BIOMpaTh MOAXOASIINN METOJ AJIs PEIICHUs 3a/1a4k; TOHUMaHue
SHAYMMOCTU MATCMATHUKU B H3YUYCHUU MPUPOAHBIX U O6IJ.I€CTB€HHLIX
IPOLECCOB M SIBJICHHM; YMEHHE pAaclo3HaBaTh IMPOSBICHHE 3aKOHOB
MAaTCMAaTUKH B UCKYCCTBC, YMCHUC MPUBOJUTH NPUMEPBI MATCMATUUICCKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTHUYE€CKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

ITpoBepsieMblil 3JIeMEHT COAEePKAHUS

Yucna ¥ BEIYUCICHUSI

1.1

HaTypaJIBHBIC M OCJIbIC YMCJIA. HpI/IBHaKI/I ACITNUMOCTHU LOCIIBIX YHUCCII

PamnnonansHble  4wHcoa. OOBIKHOBEHHBIE U AJCCATUYHBIC I[pO6I/I, IIPpOLCHTHI,

1.2 OCCKOHEUYHBIE MEPUOJANUECKHUE APOOH
13 ApudmeTnaeckuii KOPCHB HATypaJbHOU cTerneHu. JlelicTBus ¢ apuMEeTHUYCCKUMU
KOPHSIMH HaTypajibHON CTEeHH
1.4 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ palHOHaIbHBIM MoKa3areneM. CBolcTBa
CTENeHU
15 CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHT'€HC YHCIOBOTO apTyMEHTa
1.6 | Jlorapudm yncina. JlecaTuuHble U HaTypajbHbIE JOrapudMbl
JleiicTBuTenbHbie Ynciaa. ApudMeTHIecKue onepanuu ¢ IeHCTBUTSIIEHBIMU YHCIIAMU.
1.7 | [TpuGmmkE€HHBIE BHIUMCIICHUS, TIPABUJIAa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTara
BBIYHMCIICHUM
1.8 | IIpeoOpa3oBaHue BHIPAKCHHIMA
1.9 | KommiekcHble unciia
2 YpaBHEHUs U HEPABEHCTBA
2.1 | Lenple u 1poOHO-paIMOHATBHBIE YPAaBHEHUS
2.2 | UppauuoHanbHble YypaBHEHUS
2.3 | TpuroHoMeTpU4YeCKrUe ypaBHEHUS
2.4 | IlokasarenbHbIE U JIOTApU(PMUICCKUE YPABHEHUS
2.5 | llenple u ApoOHO-paIMOHAIBHBIC HEPABEHCTBA
2.6 | UppauroHaJibHbIE HEPABEHCTBA
2.7 | IlokazarenbHble U JIOTapupMUUYECKIE HEPABEHCTBA
2.8 | TpuroHoMmeTpruyecKre HEPaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 | Marpuua cucteMbl JIMHEHHBIX ypaBHEHUI. OnpeIeIuTeN b MaTPULIbI
3 OyHKIHH U TpaduKh
31 Oynkuus, cnocodbl 3ananus ¢yHkuud. ['papuk ¢ynxuuu. B3aumsao oOpatHble
dbynkuun. Yérasie u HeuéTHbIe QyHKIMU. [lepuoanyeckue QyHKIMH
OOsacTe ompeeNeHruss W MHOXKECTBO 3HaueHWH QyHKuu. Hymw QyHKImm.
39 [TpoMexyTku  3HAKOMOCTOSHCTBA.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMyMbl 1 MUHUMYMBI QyHKIHH. HanOombIiiee 1 HAaMMEHbIIee 3HAYCHUE (PYHKITHH
Ha MPOMEXKYTKE
33 CrenenHast pyHKIMS ¢ HATYpaJIbHBIM U LEJNbIM MoKa3areneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpa MK KOpHS 1-Ol CTETICHU
3.4 | TpuroHomeTrpudeckue QyHKIIMH, UX CBONCTBA U rpauKu
3.5 | IlokazatenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpadUKu




Touku pa3pbiBa. ACUMITOTHI rpa@uKoB QyHKIMH. CBONCTBA PYHKIMIA, HEMPEPHIBHBIX

3.6
Ha OTpE3Ke
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TOCTIEAOBATEIHHOCTEN
3.8 | Apudmernueckas u reomeTpudeckas nporpeccu. PopmMyiia CI0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTuuecKoro aHajin3a
4.1 | IlpousBoanas ¢pyHKuuu. [Ipon3BogHBIC d7IeMEHTAPHBIX (YHKIIHMA
[IpumeHeHre NPOU3BOJAHON K HCCIENOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 | skctpemyMbl. HaxoxkneHne HauOONBIIETO W HAMMEHBIEro 3HA4eHHUS (YHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpa3znas. MuTerpan
5 MHOK€eCTBa U JIOTHKA
5.1 | MHoOXecTBO, Olepali HaJ MHOKecTBaMH. /lnarpamMmmel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCT U cTaTUCTHKA
6.1 | OnucarenbHasi CTATUCTHKA
6.2 | BepoaTtHocTh
6.3 | KomOuHaTopuka
7 ['eomeTpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 | IlpsMble B INIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrorpaHHuku
7.4 | Tena u NOBEpXHOCTH BpaLICHUS
7.5 | KoopauHathel U BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Marematuka: anre6pa N HadajJla MAaTCMaTU4YCCKOro aHajiu3a, ICOMCTpHUS.

I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u np.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenuer

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
1. b.I'. 3uB. Ilunaktuueckue matepuansl mo reomerpuun ana 10-11 kmacca. — M.

[Ipocsemenue, 2019
2. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reometpunt st 7 — 11

kiaccoB. — M.: IIpocsemenue, 2019
3. CM. Caaksn, B.®. byry3oB. M3yudenne reomerpum B 10 — 11 kmaccax:
MeToauyeckme pekomMeHgaumm K ypokam. M.: MNpoceeleHmne, 2018

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

resh.edu.ru
https://www.yaklass.ru
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