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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeGHOTO Kypca «I'eoMeTpus» 06a30BOro ypOBHSI JIJIsl O0yJarOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOr0 rocyAapcTBEHHOrO0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero ooImero o0pa3oBaHUsA, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAAULUN POCCUHCKOro 0Opa3oBaHUs.
Peanuzamuss  mporpamMMmbel  o0ecrieurMBaeT — OBJIAJIEHUE  KIIOYEBBIMH  KOMIIETEHIUSIMU,
COCTaBJIIOIIMMH OCHOBY JUISI CaMOpa3BUTHUSL M HENPEPBIBHOTO 00pa3oBaHUs, IIEOCTHOCTh
00OLIEKYJIbTYPHOT0, TUYHOCTHOI'O U TIO3HABATENILHOTO PA3BUTHS IUYHOCTH 00YUarOIINXCSI.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUHM Ha YpPOBHE CpPEIHEro OO0Iero oOpa3oBaHUS
00ycIIOBJIeHa MPAKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M TPEIMETHBIX pPe3yJIbTaToB
0o0y4eHHs TeOMETpPUM B HAINpPABICHWU JIMYHOCTHOTO pa3BUTHA OOydaromuxcs, GopMupoBaHUS
(YHKIMOHAJIBHONH MaTeMaTH4YeCKOW TPAMOTHOCTH, HW3YyUEHHs IPYTUX Y4eOHBIX IHCLHUIUIMH.
PazButne y oOyuarommxcs NpaBUIbHBIX MPEICTaBICHUM O CYIIHOCTH U TMPOUCXOKICHUU
TE€OMETPUUYECKUX aOCTpaKIMii, COOTHOLICHUH PeaJbHOTO M HICaThHOT0, XapaKTepe OTPaKCHHUS
MaTeMaTUYeCKON HAyKOM SBJICHUH W MPOIECCOB PEaJTbHOrO0 MUpPa, MECTE TEOMETPUU B CHCTEME
HAayK W poOJii MATCMATUYCCKOTO MOJACIIMPOBAHUA B HAYYHOM IIO3HAHWU W B MPAKTUKC
crocoOcTByeT (OPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS Yy4YaIUXCS, a TaKkKe KadyecTB
MBIIIJIICHHUA, H€06XOI[I/IMLIX I aganTalii B COBPEMCHHOM O6H.I€CTB€.

I'eomeTpus sBiserca OAHUM M3 0a30BBIX MPEIMETOB HAa YpPOBHE CpPEIHEro OOIIEero
06pa3OBaHHH, TaK Kak O6CCHC‘II/IBa€T BO3MOXHOCTb HU3YYCHHA KaK JUCHUIIIIMH C€CTCCTBCHHO-
Hay4YHOU HaIpaBJIICHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MpluieHue, (GopMupyemMoe Mpu H3YyYECHUH OOYYAIOIIUMUCS TOHSTUHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHM IEMOYKH JIOTMYECKUX YTBEPKIECHUH B XOJ€ pelIeHHS
rCOMCTPHUYCCKUX 3aJad, YMCHUC BbIABUTATb U OIIPOBECPrarb THUIIOTE3bl HEIOCPCICTBCHHO
UCIIONIB3YIOTCS MPHU PEIICHHWH 33/1a4 €CTeCTBEHHO-HAyYHOro IUKJIa, B YAaCTHOCTU M3 Kypca
bu3uKH.

YMeHne OpUeHTHPOBATHCA B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIX
JESITEIIbHOCTH YelioBeka. OpueHTaIHs YeIoBeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COLUATBHOTO OBITHS, (OpMa OTPAKEHUS OKPYKAIOIIETO MUPA, YCIOBHUE YCIEIIHOTO
MMO3HAHUA 5 aKTUBHOI'O peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3amMu 00BEANHSIET pa3HbIe BUbI YUEOHON U TPYJOBON NIEATEIBHOCTH,
SBIIIETCS. OJHUM W3 TPO(ECCHOHATBHO BaXHBIX KAuyecTB, IIOITOMY aKTyallbHA 3ajada
dbopMupoBaHUA Yy 00yUaIOIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHHSI KaK Pa3HOBUAHOCTH 00pa3HOTO
MBIIIJICHUS — CYIICCTBCHHOI'O KOMIIOHCHTA B MOATOTOBKC K Hp&KTH‘-ICCKOI’I ACATCIIBbHOCTHU IIO0
MHOTUM HampaBJICHUSIM.

[{enb ocBOEHUS MPOrpaMMbI yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM YPOBHE O0YUCHHSI —
001eoOpa3oBaTeIbHOE M OONICKYJBTYPHOE pa3BUTHE OOydYaromuxcsi dYepe3 obecreueHne
BO3MOXHOCTH HpI/IO6p€T€HI/IH 1 HUCIOJB30BAHUA CUCTCMATUYCCKUX T'COMCTPUUCCKHUX 3HAHUU U
JeicTBUi, crienn(UUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOOJIKEHHSI 00pa30BaHUS 110
CIICHUAJIBHOCTAM, HC CBA3AHHBIM C MMPUKJIAAHBIM HCIIOJIb30BAHUEM I'COMCTPUMU.

[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE IpeIHa3HaueHa U1 00y4YalouIuXcs cpeaHe
IMIKOJIBI, HC€ HUCIIBITBIBABIIUX 3HAYUTCIbHBIX 3anyIIHCHI/Iﬁ Ha YPOBHC OCHOBHOI'O O6H.I€FO
obpazoBanus. Takum oOpazom, oOydaromuecss Ha 0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOIIHE
MAaTCMaTUYCCKUEC YMCHHS, CBS3aHHLIC CO CHGHH(bHKOﬁ TreoOMETpUHN U HCO6XOI{I/IMBI€ JJ11 ’KU3HHU B
coBpeMeHHOM oOmiectBe. KpoMe 3Toro, oHu MMEIOT BO3MOXHOCTh M3YYUTh T'€OMETpUI0 Oosee



rny0oKo, ecid B JlalbHEHIEM BO3HMKHET HEOOXOJIMMOCTh B TE€OMETPUYECKMX 3HAHHUIX B
npodeccuoHaNbHOM e TEIbHOCTH.

JlocTikeHue el OCBOGHUS MPOrpaMMbl 00€CIIEUHBACTCS PEILICHUEM COOTBETCTBYIOLIMX
3anmau. [IpuopureTHbIMU 3a1auaMu 0cBoeHus Kypca «I'eometpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOM KyJNbTyphl H

OCO3HaHUE €€ B3aUMOCBSI3H C OKPY’KAIOLIUM MUPOM;

e (opMupoBaHHE IPEACTABICHUS O MHOIOTPaHHUKAX M TelaX BpPALICHUS Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3ydaTh pa3HbIE
SBJICHUS OKPY KAIOIIETr0 MUPa;

e (dopMupoBaHHE yMEHMs pacIO3HABaThb Ha UYEpTEXKax, MOAEISAX M B PEaTbHOM MHpE
MHOTOI'PaHHMKH U TeJla BpallleHus;

e OBJAQJICHHE METOAAMU pELIeHHMs 3aJad Ha IOCTPOCHMS Ha H300pakeHHSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHsS ONEPUPOBATh OCHOBHBIMH IOHATUSAMH O MHOTOTPAHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHUE AJITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHUE YMEHHUS
IIPOBOAMTH  HECJIOXHBIE  JOKAa3aTENIbHbIE  PAacCyXJACHHS B  XOJI€  pPELICHUS
CTEepEOMETPUUECKHX 3a]1a4 U 33]1a4 C MPAKTHUECKUM COJIEPKAHUEM;

e Dpa3BUTHE MHTEIUIEKTYQJIbHBIX UM TBOPYECKHUX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEICBAHTHOW T'€OMETPUHU: yYMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX W MpPH H3YyUYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpPOBaTh HMX Ha S3bIKe
reOMeTpUH M CO37aBaTh T'EOMETPUYECKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
FEOMETPUUYECKUN anmapaT s pPELIeHUs NPaKTHUKO-OPUEHTUPOBAaHHBIX  3ajad,
UHTEPIIPETUPOBATh U OIICHUBATh [TOJIyYEHHbIE PE3YJIbTAThI.

OTnuunTensHOU 0COOEHHOCTHIO MIPOrPAMMBI SIBJISIETCS BKIIFOUSHHE B KYpPC CTEPEOMETPUH B
Hayajie ero U3yuyeHus 3a/1ay, peliaeMbIX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUS, U OMPEeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IIPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIHPYET TMPOTEKaHHE WHTYUTHUBHBIX IPOIIECCOB,
MOTHUBHPYET K JaJIbHEUIIEMY N3YUEHHIO MPEAMETA.

[Ipenmourenue OTHAETCS HAIJIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-IPAKTHUECKON
JesITeNIbHOCTH. Pa3BuTHe MpOCTPaHCTBEHHBIX NMPEACTABICHUH Y yUaIlIUXCsl B Kypce CTEpEOMETPUHN
NPOBOJUTCA 3a CUET pELIeHMs 33Jad Ha CO3JaHHEe NPOCTPAHCTBEHHBIX OOpa3oB M 3aj1ad Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CoznaHue oOpaza MPOBOAUTCS C OMOPOW Ha
HarJIsIHOCTB, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISIHOCTH, MBICJICHHOTO
M3MEHEHUS €ro UCXOJHOTO COJepKaHUS.

OcHOBHBIE  coepxaTenpHble JMHMM Kypca «l'eomerpum» B 10-11 Kmaccax:
«MHororpanHukny, «lIpsMble U IIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHNE JTOTMUYECKUX YMEHHUN PACTIPEAEIIAETCS HE TOIBKO
MO0 COAEp)KaTeIbHBIM JIMHUAM, HO W TO ToJgaM OOydYeHHsl Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJibTaTaM OCBOCHHS
paboueii mporpamMmsl, pacrpeaeaEHHbIM M0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TI'E€OMETPUYECKHMMM  TOHATUSMU U HaBBIKAMHU  OCYILECTBISUIOCH
MIOCJIEIOBATENbHO U IOCTYNATENbHO, C COOJIIOJJICHHMEM IPHHLIUIA MPEEeMCTBEHHOCTH, YTOObI



HOBBIC 3HAHUS BKJIIOYAJIKCH B OOIIYIO CUCTEMY F€OMETPHUSCKUX MPECTABICHUN 00ydaromnuxcs,
pacmpsist 1 yrryoutsis €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B HeAento B 10 kimacce u 1 yac B Henemio B 11
KJ1acce, BCero 3a JiBa roja ooyueHus - 102 yyeOHBIX yaca.



COJAEP)KAHUME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUA cTepeoMeTpur. Touka, mpsimas, MIOCKOCThb, MPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlIeIbHbIE U
CKpelmuBaromuecs npsaMble. [lapamienbHOCTh OPSIMBIX W IUIOCKOCTE B  MPOCTPAHCTBE:
MapajuieJbHble TpPsIMblE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPSAMBIX; MapaLIEIbHOCTh
IpSIMOM M IUIOCKOCTH. YTIJIBI C COHANpPaBJIE€HHBIMA CTOPOHAMM; YIOJ MEXIY MpSIMBIMU B
npoctpaHcTBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  MapasulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuIeNbHBIX TUIocKocTel. [IpocTeiinme mpocTpaHCTBEHHBIE PUTYPHI HA TMIIOCKOCTH: TETPadIp,
KyO, mapaJuiesenunea; NoCTpOeHHe CEYSHHI.

IlepneHauKyISIpHOCTh TPAMOM U IUIOCKOCTU: MEPHNEHAMKYJSPHBIE IpsIMBIE B
MIPOCTPAHCTBE, NpPsIMbIE MapajulebHbIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPAMOU NMEPIEHAUKYIISIPHON IIIIOCKOCTH.
VYTIIbl B MPOCTPAHCTBE: YIoJl MEXIY MPSMON M TJIOCKOCTHIO; IByTPAHHBINA YTOJI, JIMHEHHBIN Yol
JIByrpaHHOro yria. llepneHAMKynasp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IIJIOCKOCTH,
paccTosiHue OT MPSMOM 10 TIOCKOCTH, MPOEKIHs (PUTYPhl HA TIOCKOCTh. [lepneHaAuKyIspHOCTh
IUDIOCKOCTEM: MpU3HAK MEPHEHAUKYJSIPHOCTH JABYX IUIOcKocTe. Teopema o0  Tpéx
MEePIEHANKYIISPAX.

MHoOrorpaHHuKHU

[lonsiTME MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOIOIPAHHHUKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas npusma; rpaHu u
OCHOBaHUS MPU3MBbI; IpsAMas U HAKJIOHHAS NMPU3MbL; OOKOBas U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapamienenunesn, NpsAMOYTOIbHBIN MapajulelenuIe] U ero cBoicrea. Ilupamuna: n-yromapHas
nUpaMuja, TpaHU M OCHOBaHUE NHUPaMUbl; OOKOBask M TOJHAS MOBEPXHOCTh MUPAMMIIBI;
IIpaBWIbHAs M yCEU€HHas MNHUpaMuAa. OJEMEHTbl MNpu3Mbl W nupamunabl. IIpaBuiibHbIE
MHOTOIPAHHUKHU: MOHATHE MPABHWJIBHOTO MHOTOIPAaHHMKA; MPABUJIbHAs NpPHU3Ma U MPABUIbHAS
nUpamMu/Ia; MpaBUIIbHAs TPEYTOJIbHAS MUPaMUa U IPaBUIIbHBIN TeTpasap; KyO. [IpencraBnenue o
MIPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’1p, NOAECKa’ap U ukocasap. CeueHns Npu3Mbl U IMPAMHU/IBIL.

CuMMeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, HPSIMOMW, IMJIOCKOCTH.
DJIEMEHTHl CHMMETPHUH B IUpaMUAax, Napajuienenuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Brruucrienue 31eMEeHTOB MHOTOTPAaHHHUKOB: pEOpa, AuaroHanu, yrisl. Ilnomans 60koBoOi
MMOBEPXHOCTH M TIOJTHOM MOBEPXHOCTHU MPSIMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTHU MpsiMOil npu3Mebl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMUJIBL, TEOpEMa O TuIonaau yced€HHoM nmupamuabl. [lonstie 06 o0béme. OObEM MHpaMUIbL,
IIPU3MBI.

[TogoGubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIASIMH TTOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETI.

11 KIIACC

Tena Bpamenust

[Humuaapuyeckass TOBEPXHOCTh, OOpa3yroIIUe MHJIMHIPHYECKON IMOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHOCTH. L{MauHIp: OCHOBaHUS 1 OOKOBas MIOBEPXHOCTH, 00pa3yroIas u
OCh; TUTIONIAb OOKOBOW M MOJIHOW MTOBEPXHOCTH.

Konuueckasi moBEepXHOCTh, 00pa3yloNIFe KOHWYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW TOBepXHOCTH. KOHyc: ocHOBaHWME W BEpIIMHA, 00pasyrwoinas U OCh; TUIOIIAIb



OOKOBOH M TMOJHOM NMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yollue M BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, TUaMmeTp; IUIOMAAb MoBepxHocTH chepsl. B3anmuoe
pacnosoxeHue cepsl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; Tommaib chepsl.

N300pakeHue Tes BpallleHHus Ha MII0CKOCTU. Pa3BEpTka UIMHApa U KOHYCA.

KomOuHanmu Ten BpamieHWss ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHHK, OMHCAHHBIA OKOJIO
cdepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK, MJTH TEJIO BpPAIIECHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSAMOYTOJIBHOTO apajiesienunesa u cieAacTsus u3 He€. O0bEM nmimnHpa, Konyca. O0bEM mapa
Y TUIOMAE ChHEpHI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAy IUIOMIAIsIMH HOBEPXHOCTEH,
00bEMaMHU TTO00HBIX TEJL.

Ceuenuss nwiMHApa (mapayieIbHO M MEPHIEHAMKYISIPHO OCH), CEUYCHHS KOHyca
(mapanenbHOe OCHOBaHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CEUEHUS I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTu U B mpocTpaHcTBe. CII0XKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha yucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMIUIAHApHBIM BekTopaM. lIpaBumiio
napayenenumnena. Pemenne 3aaad, CBsI3aHHBIX ¢ IPUMEHEHHUEM TIPaBWIT JICHCTBUH C BEKTOPAMHU.
[IpsMoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatbl BekTopa. IIpocteifmiue
3aJjaud B KOOpAMHATaX. YTON MexXIy BekTopamu. CKalsipHOE TPOM3BENCHHE BEKTOPOB.
Bbruuciienue yrioB Mexay NpsSMBIME M IIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJ| NMpH
pEIICHIH TEOMETPHUYECKUX 3a1ad.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pe3ybTaThl OCBOCHHS MPOTpamMMbl ydeOHOro mpemmera «MaTemaTtukay
XapaKTepU3yTCs:

I'paxxnanckoe BocnuTanue:

c(OpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3MIMMU OOyyaromierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOINECTBa, MPEACTABICHHEM O MAaTEeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, MNpouenyp TpaKIaHCKOro o0IIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATH C COIUAIBHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIarproTHYeckoe BOCIUTAHME:

c(hopMUPOBAHHOCTHIO POCCUICKOMN TPaXKTAHCKON UIEHTUIHOCTH, YBAXKSHHS K MPOILIOMY U
HACTOALLIEMY POCCHICKOW MAaTEMATUKH, LICHHOCTHBIM OTHOLIEHUEM K TIOCTHKEHUSIM POCCUMCKUX
MAaTE€MaTUKOB U POCCUICKON MaTeMAaTHYECKOW ILIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTHX HayKaX, TEXHOJOTHUSX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3TUYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTYOKEHUM HAyKW U JIEATENIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYayIIEro.

JcTeTn4ecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOYasg JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyXICHHH; BOCHPUUMUUBOCTBIO K
MaTE€MaTHUYECKUM aCIEKTaM Pa3IudHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHMSI TPHUMEHATH MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3IOPOBOTO U 0€30MacHOr0 00pasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOaJTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTH); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3AHATUSIX CIIOPTUBHO-03I0POBUTEIHLHOM
JIEATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K PazIUYHbIM
chepam mpodecCHOHATLHON ACSITENFHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMHU,
YMEHHEM COBEPINATh OCO3HAHHBIM BHIOOP Oyaymie nmpodeccuu U peaan30oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUJIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHNIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH.

IKO0JI0rn4ecKoe BOCIIUTAHHE:

Cc(hOPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYPhl, TMOHUMAHUEM BIIUSHUS COIHAILHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSHHME IMPUPOJHOM M COLMAIBHOM Cpenbl, OCO3ZHAHUEM
rIo0ambHOrO  XapakTepa  JKOJIOTHYECKUX  MpoOlieM; OpHeHTalMell Ha  MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUM Ui pelieHus 3a7ad B 00JIaCTU OKpYXarolle cpeibl, IUIaHUPOBAHUS
MOCTYTKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JJIs OKPY>KAIOUIEH Cpeibl.

IleHHOCTH HAYYHOI'0 TO3HAHHUA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHMMaHUEM MaTeMaTUYeCKON HayKu Kak cepbl
YEJIOBEUECKOU JIEATENIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTH JJIsl Pa3BUTHS LUBUIIN3ALINY;
OBJIQ/ICHUEM SI3bIKOM MAaTEMATUKHU U MATEMAaTUYECKOM KyJIbTYypOH KaK CpeICTBOM MO3HAHUS MUPA;



TOTOBHOCTBIO OCYILECTBIATH IIPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIIBHOCTD UHANBUAYAIBHO U
B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTro npeamera «MaremaTuka»
XapaKkTepU3yIOTCS  OBJAJICHUEM  YHHUBEPCATbHBIMU  HO3ZHAGAMETbHLIMU  OelCMBUSIMU,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATIbHbIMU — pPecyIsmUEHbIMU
oelicmsusimu.

1) Vnusepcanvnvie noznasamenvnuie oeticmeaus, obecneuusarom hopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECcco8 00y4alouuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYIHCAIOUe20 MUpa;
npuMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Bba3oBble Jiornueckue aeiicTBUA:

® BBIBISTH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB,
MOHSITUM, OTHOWIEHUN MEXAY MOHATUSAMU; (HOPMYIUPOBATH OIMpPEAETCHUS MOHSATHIH;
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIIACCU(PUKAIINN, OCHOBAHUS JISI OOOOIICHHUS
CpaBHEHHUS, KpUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

® BOCIPHUHHMATH, (HOPMYIHUPOBATh U MPEOOPA3OBLIBATH CYXKACHUS: yTBEPAUTEIbHbBIE U
OTpHIIaTeNbHbIE, AMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (PaKTax,
JTAHHBIX, HAOJIOJCHUSX W YTBEPXKICHUSAX; TpeIIaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlefaTh BBIBOJIBI C HCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHAYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKITIOUECHHI 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHHH (TIpsSMbIe
U OT TMPOTHBHOTO), BBICTPAWBATh ApPTYMEHTAIUIO, WPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpATH CHoOcOO perieHus y4eOHOW 3aJayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASIINN C YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBUA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
(GhopMyJIUPOBATh BOIIPOCHI, PUKCUPYIONIUE POTHBOPEUHE, MPOOIeMY, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3Yy, APTYMEHTHUPOBATH CBOKO IO3UIIHUIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE TI0
YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTHuecKoro oOBeKTa, SBICHUS, Tpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBJICHUSIMU, IPOLIECCAMU;

® CaMOCTOATENbHO (opMyIupoBaTh OOOOIICHUS W BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOIOACHMSI, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH MONYyYESHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 00OOIICHHIA;

® MPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATD MPEANOI0KCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ unpopmanmeii:

® BBIBIATH JACPUIMTH HHPOPMAIUH, TaHHBIX, HCOOXOAMMBIX JIJII OTBETa HA BOIPOC U
IUIS peIlieHus 3aa4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NMUYHBIX THIIOB, aHAJIW3HPOBATh,
CUCTEMAaTH3UpPOBaTh U MHTEPIPETUPOBATh MH(POPMAIUIO Pa3IMUHBIX BHIOB U (hopm
MPEICTABJICHHS,



2)

CTPYKTYpHpOBaTh HMH(OpMANWIO, MPEACTaBIATH €€ B pasIM4yHbIX (opMmax,
WILTIOCTPUPOBATH TpadUuecKy;

OLIEHMBATh HAAEKHOCTh HH(GOPMAIMA MO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSM.

Vhueepcanvhvlie KomMmMyHuKamugHule Oelicmaus, 06ecneyusaom cghopmuposanHoCcms

COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menmne:

BOCIIPUHUMATh U ()OPMYJIMPOBATEH CYKJEHHSI B COOTBETCTBUM C YCIOBUSAMH U LIEISAMU
OOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3aladyl, KOMMEHTHPOBATh
MIOJTy4YEHHBIH pe3yJIbTaT;

B X0J1€ 00CYX/IeHHUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYXk/1aeMOIl TEMBI, IIPOOIIEMBI,
pemaeMoil 3a1auu, BbICKa3bIBATh UECH, HALIEIIEHHBIE HA TIOUCK PELICHHUS; CONIOCTaBIIATh
CBOM CY)KJICHUS C CYXJICHUSAMHU JPYTUX YYACTHUKOB JIMaiora, OOHapy>KuBaTh pa3jinyue
U CXOJICTBO TO3UIMI; B KOPPEKTHOW ¢opme (OpMyIHpOBaTh Pa3HOIIACUS, CBOM
BO3PaXKEHUS;

IIPEICTABIIATh PE3y/bTaThl PEUICHUS 3ala4y, SKCIIEPUMEHTA, UCCICIOBAaHUs, IIPOCKTA;
CaMOCTOSITENIFHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C y4ETOM 3a/ad MpPE3CHTAUU H
0COOEHHOCTEN ay JUTOPHUH.

CoTpyaHnuecTBo:

MOHUMATh U MCIIOJIb30BATh MPEUMYIECTBA KOMAHTHOW ¥ MHAMBHYaJIbHON pabOTHI IPH
peleHny y4eOHBIX 3a/1a4; NPUHUMATD 1elIb COBMECTHOM AEATENbHOCTH, MJIaHUPOBATh
OpraHM3allMi0 COBMECTHOM paboThl, pacHpeneniarTh BUAbl paboT, JOroBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;
Yy4acTBOBATh B IPYMIIOBBIX (hopMmax paboThl (00cyxaeHus, 0OMEeH MHEHUH, «MO3TOBbIE
IITYPMBI» M UHBIE); BBIIOIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOH JICHCTBUS
C IPYTHUMH 4YJICHAMH KOMaH/bl; OIICHUBATh KA4eCTBO CBOETO BKJIa/a B OO MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM Y4aCTHUKAMHU B3aHMOICHCTBHSL.

3) Ynusepcanvhvie pezynamusnsvie oeticmeus, obecneuugarom hopmuposanue cCMolCio8bix
YCMAaHOBOK U HCUZHEHHbBIX HABBIKOE TUUYHOCMU.
Camoopranuzaums:

COCTaBJIAThH IJIaH, AJITOPUTM PEILIEHUs 3aJ]aul, BEIOUpaTh CIIOCO0 pelIeHUsl ¢ yUETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMALIUH.

CaMOKOHTpPOJIb:

BJaJIeTh HABBIKAMM IIO3HABATEIbHOW pPe(IEKCHMM KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUI W MBICIUTENBHBIX MPOLECCOB, UX pPE3ylbTaTOB; BIaJeTh CHOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IPOLECCa M pPE3yJIbTaTa pPELICHHs MaTeMaTH4YeCKOU
3a/a4y;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEILICHUU 3a]a4M, BHOCUTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBHSIM, OOBICHATH NPUUYHUHBI
JOCTHKEHUSI WM HEJOCTH)KEHUS DPEe3yJbTaTOB JESATEIbHOCTH, HAXOAWUTh OILIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
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OmnepupoBaTh MOHATUSIMH: TOUKA, IPsIMAasi, IJIOCKOCTb.

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IIPU PELICHUU F€OMETPUYECKUX
3azad.

OneprpoBaTh MOHATUSAMU: MAPALIEIBHOCT M NEPHEHIUKYISIPHOCTb NPAMBIX U
IJIOCKOCTEM.

KnaccuduimpoaTs B3aMMHOE PaCIOI0KEHUE MPSMBIX U TNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPaHHBIA yTOJ, TpaHU JIBYTpAaHHOrO Yyria, peodpo
JBYI'PAHHOI'O yIJIa; JUHEHHBIN YroJl ABYTPAHHOTO yIJja; IpafyCHas Mepa IBYIPAHHOIO yIJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIbIA U HEBBITYKJIbIH MHOTOTPaHHUK,
9JICMCHTBI MHOI'OI'PAHHUKA, HpaBI/IHLHBIﬁ MHOT'OI'paHHUK.

PacriozHaBaTh OCHOBHBIE BH/bI MHOTOTPAHHHMKOB (MHUpaMHAa; MPU3Ma, MPSIMOYTOJIbHBIN
napaJiesienunen, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBAaHHMS I KjiacCHUUKAIIU
(BLIHyK.HBIe U HCBBIIYKJIBIC MHOTI'OI'pAaHHUKH, IMPABUJIBHBIC MHOI'OIPAHHUKH, IIPAMBIC U
HAKJIOHHBIE MIPU3MBI, NTapaJljIesICUIE/Ibl).

OHGpI/IpOBaTL NOHATUAMU: CCKYIIAA MIIOCKOCTb, CCUCHUC MHOI'OI'PAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCII0JIb3YSI METO/T CIIEIOB.

CTpOI/ITB CCUCHUSA MHOI'OrpaHHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH (BBIHOCHBIG) IIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemtate 3a1a41 Ha HAXOXKACHHUC I'COMCTPUUCCKHUX BCIIMYUH 110 06pa3uaM HJIN aJIrOpUT™MaM,
MPUMEHSSI U3BECTHBIE AHATUTHUYECKHE METOJAbl MPH PELICHUH CTaHIAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYUCIICHUC paCCTOHHI/II\/'I MCXKAY ABYMA TOYKaAMH, OT TOYKHU IO HpHMOI\/JI, OT TOYKHU OO
IUIOCKOCTH, MEXAY CKPEIMBAIOIUMUCS IPSIMbIMU.

Pemtate 3a1a41 Ha HAXOXKACHHUC I'COMCTPUUCCKUX BCIIMYUH 110 06pa3uaM HJIN aJIrOpUT™MaM,
MPUMEHSSI U3BECTHBIE AHATUTHUYECKHE METOJAbl MPH PELICHUH CTaHIAPTHBIX MaTeMaTHYECKUX
3alad Ha BBIYUCJIICHUE YIJIOB MEXKIY CKPELIUMBAIOIIMMUCS IPSAMBIMU, MEXAY MPAMOU H
IUIOCKOCTBIO, MEXKY MJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Bbruuciate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, MUPAMUAA) C
[IpUMEHEHHEM (OpPMYJI; BBIYUCIIATH COOTHOUICHHS MEX/1y IJIOIIAAsIMU TOBEPXHOCTEN, 00bEMaMu
HOILO6HLIX MHOT'OI'paHHUKOB.

OnepupoBaTh NOHATUSMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTh
CUMMETPHHU; LICHTP, OCh U INIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekarpb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[Ipumensitb reoMmerpuueckue (akTbl [ PpEUIeHHs CTePeOMETPUUYECKHUX — 3ajad,
npeamnojgaratomux HECKOJIBKO MIaroB pPCIICHHA, C€CJIW YCJIOBHUA NPUMCHCHUA 3aJldaHbl B SIBHOU
dbopwme.

IIpuMeHATH mpocTEHIIne MIPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHX 3a/1au.

IIpuBoguTe nIpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE U IKU3HH,
pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE.

IIpuMeHATh 1OJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEANBHBIC CUTyallUd U
NPUMEHATh HM3yYEHHBIE TOHATUS B  IpOLEcce IMOHMCKa  pEelIeHUs  MaTeMaTH4YeCKH
chopMyIUpPOBAaHHONH MPOOIEMBI, MOJECIUPOBATH pPEANbHBIC CUTYallMd Ha S3BIKE TEOMETPUH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPHUUYECKUX HMOHATUNH U TEOpeM,
amnmapata anreOpsbl; pemarh IPaKTHUYEeCKHUE 3a/1a4H, CBSI3aHHBIC C HAXOXKIEHUEM TeOMETPUIECKUX
BEJIMYHH.

11 KUIIACC



OmnepupoBaTh NOHATUSMU: IITUHAPUIECKAS TOBEPXHOCTh, 00pa3yIONINe UINHAPHISCKON
MOBEPXHOCTH; LWJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3ylol[ue KOHUYECKOW MOBEPXHOCTH,
KOHYC; chepuieckasi IOBEPXHOCTb.

Pacnio3naBats Tena Bpamenus (MUIMHAD, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYSHHS TEJl BPALICHHUS.

KnaccudumupoBars B3auMHOE pacmoiokeHHe chepbl U TIOCKOCTH.

OmnepupoBaTh MOHSATUSMU: HIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHME IAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIOIMIAIU TTOBEPXHOCTEH TeN BpAIIECHUS, T€OMETPUYECKUX Tell C
npuMeHeHueM (Gopmyi.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHUK, BIIMCAHHBIM B cepy M OMUCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BBIYHCISATS COOTHOIICHHUSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TTOJOOHBIX TEll.

N3obpaxaTth uzyuyaemble (UIYpbl OT PYKHM U C IPUMEHEHUEM IPOCTBIX YEPTENKHBIX
WHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) INIOCKHUE YEPTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX QUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, UHTEPIPETUPOBATh U MPeoOPa30BhIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIONMHATE NEHCTBUS CII0)KEHHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YMCI0, OOBACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJaloT.

[TpuMeHsTh IPaBUIIO MapalieieuIe/a.

OnepupoBaTh MOHATUSMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPAMH, CKAISIPHOE
IIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOpPOB U MPOH3BEICHUE BEKTOPA HA YHCIIO, YOI MEXAY BEKTOpaMH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath IIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CHCTEMEe KOOPMHAT.

[Ipumensitb reoMmerpuueckue (akTbl [ PpEUIeHHs CTePeOMETPUUYECKHUX — 3ajad,
MPEIONIaTafoIINX HECKOJBKO INaroB pPEUICHHs, €CId YCIOBUS MPUMEHEHHs 3aJaHbl B SBHOU
dbopwme.

Pematp mpocteiinme reoMeTpuYecKue 3a/1adyl Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOIICHWH U HaXOXKICHUE
reOMETPUYECKUX BEJIMYMH M0 00pasliaM WK ajJrOpUTMaM, NMPUMEHSS U3BECTHbIE METOJbI MPH
pEIIeHUHU CTaHIAPTHBIX MaTEMaTHYECKHX 3a7ad.

[IpumensTh mpocTeilline MpPOorpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKHX 3a71ad.

[IpuBoauTh NpUMEpbl MaTEMaTHUECKUX 3aKOHOMEpPHOCTEH B TMPHUPOAEC U IKU3HHU,
pacmo3HaBaTh MPOSBIICHUE 32aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh MOJy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEaJbHbIE CUTyallud U
OPUMEHATh WM3yYEHHBIC TIOHATUS B  MPOIECCe TMOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMyIUpOBaHHON MPOOIEMBbI, MOJEIUPOBATH pPEAJbHBIE CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCIIEIOBATh MOCTPOSHHBIE MOJEIU C WCHOJIB30BAHHUEM T'€OMETPHUYECKUX TMOHATUH U TEOpeM,
anmnapata ajqreOphbl; pelaTh IPaKTHUECKUE 3a]1a4H, CBI3aHHbIE C HAXOKICHUEM IeOMETPUUECKIX
BEJIMYKH.
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[IpsiMbIE ¥ MIIOCKOCTH B MTPOCTPAHCTBE.
2 P pocTp . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapanienbHOCTh NPSMBIX U TUIOCKOCTEN
Ilepne oc
3 pr HHHIﬁyHﬂpH T HPAMBIX H 12 https://m.edsoo.ru/V6I1APUCD
IUIOCKOCTEH
4 Yrael MEXAY NPSIMBIMU U TIOCKOCTSIMU 10 1 https://m.edsoo.ru/R38METBTQ
MHOrorpaHHuku 11 1 https://m.edsoo.ru/XPWIUSFB2
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
IToBTOpEHME: CeyeHUS, PacCcTO
7 pTOpei HEHIA, paccTORHIA 1 4 1 https://m.edsoo.rt/LIAAMHO3D
YTJIBI
OBIIEE KOJIMYECTBO YACOB ITO 63 5 0
[MTPOI'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/WT7NSO14T

11 KIIACC

KoanuyecTBO 4acos

HaumeHoBaHue pa3/ie/ioB U TeM DJieKTpOoHHBbIE (L poBbIe)
Ne n/mn Kontpoubnsie | IIpakTnyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTbl padoThI
1 Tena BpaieHus 12 https://m.edsoo.rt/HYOWQLSKQ
2 OOBEMEBI TET 5 1 https://m.edsoo.ru/B9ORVIYCY
B
3 CHTOPEI H ROOPAHATEL B 10 1 https://m.eds0o0.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpenwue, 06001IIeHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
cucTeMaTu3aius 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 14 3 0
[MPOT'PAMME



https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/HY0WQL5KQ

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaudecTBO 9acoB
) [<5]
e = > Jara Jlata DJIeKTPOHHBIE HU(POBBIE
N TeMma ypoka = g o0pa3oBaTeIbHbIE
/i yp Bcer 2 2 wsydenns | M3YIeHUA Y Decypen
0 - = o= aKT
2 2l B £ (nnan) (paxT) yp
Ee| 2 g
ZE| 8¢
S | B
Z | = g
OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, TIPAMAs,
IUIOCKOCTD, ITPOCTpaHcTBO. IlpaBuia n3o0paxxeHus Ha
1 » IpOCTp p . p 1 https://m.edsoo.ru/D3VCI7UN4
PHUCYHKAaX: U300paKeHHs MIIOCKOCTEH, MapaieIbHbBIX
PsIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
IToHsaTHS: IEpeceKaroecs MIOCKOCTH
2 p m ’ 1 https://m.edsoo.ru/NR6VIYCGK
MIePECEKAOIINECs MPsiMasi ¥ MI0CKOCTh
[ToHATHS: IEpECEKATOIINECS INIOCKOCTH
3 P N ’ 1 https://m.edsoo.r/OGRNDFAMO
MepeCceKaArONIMecs NpsiMasi ¥ TWIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHUKaMH, U300paKeHHE
4 MHOT'OI'PAHHMKOB Ha PUCYHKaX, HAa IPOCKLIMOHHBIX 1 https://m.edsoo.r/KMUQPILLO
YepTexKax
HauyannHble cBeneHus 0 KyOe ¥ mupaMue, X
5 . A y p Ae, 1 https://m.edsoo.ru/FPW2IJNHCZ
pa3BEépTKU U Mojesi. CedeHrsl MHOTOTPaHHUKOB
HauanrpHele cBeneHus 0 Ky0Oe U MUpaMUIE, UX
6 .. a Y P AC, 1 https://m.edsoo.ru/IMQ3AJ3S5
pa3BEpTku U Mojienu. CeuyeHuss MHOTOTPAaHHUKOB
[TonsiTHe 06 aKCHOMATHYECKOM TIOCTPOCHUH
7 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPHUU U CIICICTBUS 1 https://m.edsoo.r/SLMI7R3BL
W3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM TTOCTPOCHUH
8 CTCPCOMCTPHHU: AKCHUOMBI CTCPECOMCTPHHA M CIICACTBUA 1 https://m.edsoo.rt/DUKAX7QE1
W3 HUX



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/FPW2JNHCZ

[TonsiTue 06 akcMOMaTHYECKOM MOCTPOSHUU

9 CTCPCOMCTPUH: AKCUOMBI CTCPECOMETPHUHU U CICACTBUSA https://m.edsoo.ru/YPKSSMLIJL
13 HUX

10 | [TonsiTHe 00 aKCMOMAaTHYECKOM TTOCTPOCHUH
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU H CIEIACTBUSA https:/m.eds00.ru/I3A9816Z9
13 HUX

11 | BzauMHOe pacnosiokeHue NpsMbIX B MPOCTPAHCTBE:
MEPECCKAINUECH, NapalJICIbHBIC U https://m.edsoo.ru/IUITW8KR5Q
CKpELIMBAIOIINECS NPSIMbIE

12 | IlapayuienbHOCTh OPSIMBIX M TUIOCKOCTEHN B
IIPOCTPAHCTBE. NapalJICIbHBIC IIPAMBIC B https://m.edsoo.ru/CSOVLQLH6
IIPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX MPSIMBIX

13 | IlapaiienbHOCTh OPSIMBIX M TUIOCKOCTEHN B
npocTtpancTie: [lapamienbHOCTh TPAMON U https:/m.edso0.ru/PO5J6D23U
IJIOCKOCTH

14 | Yrubl ¢ coHanpaBIeHHBIMU CTOPOHAMU https:/m.edsoo.r/LLJAVHVBW

15 | Yron mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.r/KGIMSOEUK

16 | Yron mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24LVWHIVS
[TapamienpHOCTh TUIOCKOCTEN: MapajlIeIbHbIE

17 p p https://m.edsoo.ru/BUSTQ9HZT
IJIOCKOCTH

18 | CpoiicTBa napasieabHbIX MIOCKOCTEN https:/m.edsoo.ru/0KQQK2ABA
[Ipocreiimne MpocTpaHCTBEHHBIE (PUTYpPHI HA

19 p pocTp (1) yp https://m.edsoo.ru/MRT13XP79
TUIOCKOCTH: TETPadAp, KyO, mapajuiesienume

20 | IlocTpoeHue ceueHuit https://m.edsoo.ru/DI3AX05J8

21 HOCTpOGHI/Ie CEeUeHU https://m.edsoo.ru/20GC3ZP9P

22 | KonrpoabHas padota no teme "Ilpsavbie n
IJIOCKOCTH B IPOCTPAHCTBE. HapaJIJIe.]'IbHOCTb https://m.edsoo.ru/BI405QJEB
NPSAIMBIX U II0CKOCTei "
[TeprieHAMKYASAPHOCTD MPAMON U TNIOCKOCTH:

23 p JMKYIAD p https://m.edsoo.ru/RN45YBOS8R

MNEPHNCHAUKYIIIPHBIC IIPAMBIC B ITPOCTPAHCTBE



https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/YPKS5MLJL

[Ipsimble napasuienabHble U MePIEeHAUKYJIISIPHbBIE K

24 1 https://m.edsoo.ru/32MXRZDDL
IUIOCKOCTH
IIpssMble mapauieIbHBIE U IIEPIEHIUKYIISIPHLIE K
25 P p p AUKYTIAp 1 https://m.edsoo.ru/JPUOTOI3N
IUIOCKOCTH
26 | Ilpu3Hak nepneHAUKYISPHOCTH NPSMOI U MIIOCKOCTH 1 https://m.edsoo.r/DC41W6K 14
27 | Ilpu3HaK NepreHAMKYJIIPHOCTH IIPSIMOMN U IIIOCKOCTH 1 hitps:/m.edsoo.rus/HD3D63S5P
28 | Teopema 0 npsIMO MEPIEHINKYIIPHON IITIOCKOCTH 1 https://m.edsoo.ru/YOIQSMOH
29 | Teopema o npsAMOii NEPIEHAUKYIISIPHON INIOCKOCTH 1 https://m.edsoo.rw/8IRSKUSRJ
30 | Teopema o npsAMOl EpIEHANKYISIPHON MIIOCKOCTH 1 https://m.edsoo.r/HFKNPKZ7T
IlepnieHaUKYIISIp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOUKU
31 p JUMKYIIAP p . 1 https://m.eds00.ru/638GKWY 7V
JI0 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TJIOCKOCTH
Ilepnenaukyngap ¥ HaKJIOHHLIE: PACCTOSIHUE OT TOUKHU
32 p AUKY AP p . 1 https://m.edsoo.ru/AD6RCACRA
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM O MIIOCKOCTH
IlepnieHaUKYIISIp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOUKU
33 p AUKYIAP p . 1 https://m.edsoo.ru/VLLIQ7HXC
JI0 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TJIOCKOCTH
Ilepnenaukyngap ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKHU
34 p AUKYJIAD p . 1 https://m.edsoo.ru/6P5SBVV34R
JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 70 MIIOCKOCTH
VTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY OPSIMOU U
35 p p y Ay 1p 1 https://m.edsoo.ru/PSFIXUA1I
IUIOCKOCTBIO
BYT'PAHHBIA YIOJI, JMHEWHBINA YTOJ IBYTPAaHHOTO
36 AByrp yroxu, y ABYTP 1 https://m.edsoo.ru/6R4A0EOMD
yria
BYTI'PaHHBIA YIoJI, JMHEWHBIN YIoJ1 IBYIPAaHHOI'O
37 HByrp yroi, yroj AByrp 1 https://m.eds00.r/MLOZZYZC7
yriia
IlepnieHIUKYIISIPHOCTD IJIOCKOCTEN: IIPU3HAK
38 p JUKY AP p., 1 https://m.edsoo.ru/YRQDSMINH
NEPHEHANKYISIPHOCTH ABYX MJIOCKOCTEMN
[lepneHINKYAIPHOCTD INIOCKOCTEN: IPU3HAK
39 p AUKYJIAP pv 1 https:/m.edsoo.ru/DY2AF84T2
MEePIEHANKYISIPHOCTH JABYX MJIOCKOCTEH
IlepneHIUKYIISIPHOCTD IIOCKOCTEN: IIPU3HAK
40 p JUKY AP pv 1 https://m.edsoo.ru/TS8OAINH2
NEePHEHANKYISIPHOCTU ABYX MJIOCKOCTEHN
41 | Teopema o TpEX MEPHECHANKYISIPaX 1 https:/m.edsoo.r/OWSLZIRVZ



https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/32MXRZDDL

42

Teopema 0 TpEX nepneHANKYISIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema 0 TpEX nepreHauKyJIsIpax

https://m.eds00.ru/OWG81WDV3

44

KonTpoabHas pa6ora no remam
"IlepnieHAMKYJISIPHOCTD MPSAMBIX H IJIOCKOCTeH' M
"¥Yribl MeXKAY NPAMBIMHI H IIOCKOCTAMU "'

https://m.edsoo.ru/VOXABPOPB

45

ITonsiTue MHOTI'OI'paHHHUKa, OCHOBHBIC 3JICMCHTBI
MHOTI'OI'paHHUKA, BBIITYKJIBIC 1 HCBBIITYKJIBIC
MHOTI'OI'DAHHUKH paaBépTKa MHOI'OI'paHHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

IIpusma: n-yronpHas Ipu3Ma; FpaHu U OCHOBAHUs
IIPU3MBL; [IpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBasi U
IIOJIHAs] [IOBEPXHOCTh IPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen, TpsIMOYTOJIbHBIN Mapaienenures]
U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamupa: n-yronapHas nupamua, rpaHu 1
OCHOBaHME MMPaMH/JIbl; OOKOBas U MOJTHAs
ITOBEPXHOCTb NTUPAMU/Ibl; IPABWIIBHAS U YCEUEHHAS
nupamuaa

https://m.edsoo.ru/1TOFX00PA

49

[TpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE NPABUIBHOTO
MHOTOTpaHHHKA; TPABUIIbHAS TPU3Ma U TIPaBUIIbHAS
NUpaMu/ia; IPaBUIbHAS TPEYToIbHAs TUPaAMHIA U
IIPaBUJIBHBIN TeTpa’ap; KyO

https://m.edsoo.rt/LWNGFZTWE

50

HpeJICTaBJ'IeHI/Ie O IIpaBUJIBHBIX MHOT'OI'PaAaHHHUKAX:
OKTasAp, AOACKAS AP U UKOCAdP.

https://m.edsoo.ru/06SHO02IDD

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHA
OTHOCUTCIIBHO TOYKH, prIMOﬁ, TIJIOCKOCTH.
DIEMEHTHI CUMMCTpPHUH B ITUpaMUaax,
napaiiCJICnrIncaax, NpaBUJIbHbIX MHOT'OT'PAHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JMArOHAaJIU, YTJIbI

https://m.edsoo.ru/EUP4AMN760

53

[Tnomanb 60KOBOI MOBEPXHOCTH U MOJHON
MMOBEPXHOCTH NMPAMON NPHU3MBI, TJIONIAb OCHOBAHUM,

https://m.edsoo.ru/SQY9XSIL6



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/OP44KE54N

TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH

54 | npaBUIBHOM UpPaMUBI, TEOPEMA O IUIOIIATN 1 https:/m.edsoo.ru/R22FHBG60
OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMHUTBI
55 | KonrpoJibHas pabora no teme "MHororpanHauku' 1 https:/m.edsoo.r/VHYNJQMQD
56 | ITousitne 00 00BEME 1 https:/m.edsoo.ru/GM1LC394G
57 O0BéM ITUpaMHUJBI 1 https://m.edsoo.ru/B307P8WTC
58 | O0BEM nupamMu bl 1 https://m.eds0o.ru/PQZIED3IYF
59 | O6BEM TUpamMuIb! 1 https://m.edsoo.ru/RZSBITMU9
60 | O0BEM mupamMuIbI 1 https://m.eds00.ri/OHRFO2LCT
61 | O0BEM npU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BéM IIPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 | O0BEM mPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
KonrpouabHasi padora nmo teme "O0bEéMBI
64 p p " 1 https://m.eds00.ru/23S50180N
MHOTOTPAHHHKOB
IToBTOpEHMe, 0000IICHIE CUCTEMATU3AIMS 3SHAHNMH.
65 P ’ HIV 1 1 https://m.edso0.ru/KXTOCIOJIG
IlocTpoeHue ceyeHuii B MHOTOTPAaHHUKE
[ToBTOpeHme, 06001IeHNE CHCTeMaTH3allns 3HAHUH.
Brramcnenme pacCcTOSTHUN: MEX BYMSI TOUKaMH, OT
66 p . Ay ABY i 1 https://m.edsoo.ru/HKP613JUC
TOYKH J0 MPSAMOM, OT TOUKH /10 TNIOCKOCTH, MEXKIY
CKPEITUBAIOIIMMHUCS TPSIMBIMHU
67 | UtoroBasi KOHTpPoOJIbHas1 paboTa 1 https://m.edsoo.r/KB3EK0AU
[ToBTOpeHMEe, 006001IeHNE CHCTeMAaTH3alns 3HAHUH.
Brruncienue yrioB: MEXIY CKPENMBaIOIMIMUCS
68 y E[y peil m 1 https://m.edsoo.ru/X7CJUSLO0
MPSIMBIMH, MEX]Ty IPSIMOM U MJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXAY MJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/R22FHBG6O

11 KIIACC

KoanuecTBo 4acos

No o 2 Jara Hara DJIeKTPOHHBIE HU(PPOBbIE
11/-11 Tema ypoka B = = wavaenns | H3YUeHus o0pa3oBaTe/ibHbIE
cero = = y (pakr) pecypchl
S = | = = (nnan)
So| =8
Ze| 3¢
] [
Z ol 2 o
1 Cdepa u map: ueHTp, paauyc, AnaMeTp; mIomaib 1 https://m.edsoo.ru/TW8ZS59CHJ
MOBEPXHOCTH ChEphI
BzanmHoe pacnonoxkenue cpeprl 1 II0CKOCTH;
2 p (bep i 1 https:/m.edsoo.ru/YCMWC4M3I
KacaTeJbHast INIOCKOCTh K cdepe; mionaab cepsl
H3o6pakenue cepsl, mapa Ha m10ckocTH. CeueHust
3 p beper, p 1 https://m.edsoo.ru/QDCF8UGXE
mapa
[umuaapuyeckas TOBEPXHOCTh, 00pa3yromme
4 UWJIMHIPUYECKON OBEPXHOCTH, OCh HUIMHIAPUIECKOU 1 https://m.edsoo.ru/8516BBEO7
MMOBEPXHOCTHU
[umusap: ocHOBaHUS U OOKOBas MOBEPXHOCTb,
5 00pa3yrolas 1 0Ch; IJIOMIA b OOKOBOU U MOTHOM 1 https://m.edso0.r/WOJR9I79V9
MMOBEPXHOCTHU
N3o00paskeHue MIJIMH]Ipa Ha TUIOCKOCTH. Pa3BépTka
mwimaapa. CeueHus NHIHHAPa (IDIOCKOCTHIO
6 1 AP . It Apa ( . ’ 1 https://m.edsoo.rt/OYMSPW10Z
napasuieIbHON WU NEPIECHIUKYISIPHON OCH
HATUHAPA)
Konunueckas noBepxHOCTb, 00pa3yroLIie KOHUYECKOM
7 MMOBEPXHOCTH, OCh U BEPIITUHA KOHUYECKOMN 1 https://m.edsoo.ru/H64QF3EGR
MTOBEPXHOCTHU
] Konyc: ocHOBaHME 1 BepInHa, 00pa3yromas 1 ocCh; 1 https://m.edso0.r/OAEUBB6GT
TUIOINIA/1b OOKOBOH M MOJHON MOBEPXHOCTH
YEHHBIN KOHYC: a3yIOIINUe U BBICOTA;
9 Yeeue OHYC O6p syromue 0Ta, 1 https://m.edsoo.ru/SOVNITU20
OCHOBaHUS U OOKOBasi IOBEPXHOCTh



https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ

N3o00pakeHne KoHyca Ha MI0CKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca (IJIOCKOCTHIO,

10 . https://m.edsoo.ru/OPVICKUYU
napauieJIbHOM OCHOBAHHUIO, U IJIOCKOCTBIO,
IPOXOJSIIIEN Yepe3 BEPLIMHY)

11 | KomOuHaius Ten BpaiieHus ¥ MHOTOTPaHHUKOB https://m.edsoo.ru/4AVHGTY X8F

12 MHororpaHHHK, OIMCAaHHBIN 0KOJIO chepsl; chepa, hitps:/m.edsoo.r/ RMYY 1STLD
BIMCAHHAS] B MHOTOTPAHHUK WJIH B TEJIO BPAIICHUS

13 [Nousitue 00 00BEMe. OCHOBHBIE CBOIiCTBA 00BEMOB hitpe://m.cdson mACENEIGLOZ
Tel

14 | O0BéM IIMHIpa, KOHYyCa https://m.edso0.r/W8TGN5Z99

15 | O6BEM mapa v wiomaas chepsl https:/m.eds00.ru/G7AYCM9TT
[Tomo6ukIe Tena B mpocTpancTBe. COOTHOMIECHUS

16 | Mexay riomaasMu MoBepxXHOCTEH, 00bEMaMu https://m.edso0.ru/4AN04FYUUX
IIOAOOHEBIX TEI
Kour bHaAA Ta mo Temam "T

17 OHTPOT "a '[')360 amnoTe "a c1a https://m.edsoo.ru/KCOMHISWW
BpameHus' u ""O0bemMbl TeJ

18 | BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE https://m.eds00.ru/AQ405SB7C

19 | CioxeHue U BBIYUTaHHE BEKTOPOB https://m.edsoo0.ru/PMNHTUK 7G

20 | YMHOXEHME BEKTOpa HA YHUCIIO https://m.edsoo.ru/4H7PLGBI1
Pazoxenne BekTopa 1o TpEM HEKOMILJIAHAPHBIM

21 3IOCHHC BEKTOP 0 Tpe KO p https://m.edsoo.ru/NZSOLFWN1
BekTopaM. [IpaBuio mapamienenumnena

2 PeEHeHI/Iei 3a/1a4, CBA3aHHBIX C IPUMEHEHUEM TTPABUIT https:/m.edsoo ru/73F23EPUS
JIEUCTBUM C BEKTOpAMHU
K MHATHO-BEKTOPHBII METOJ IIPU PELIEHUT

23 0opa 0-BEKTOP CTOJ TipH petie https://m.edsoo.ru/BBI139Z7U
T€OMETPUUYECKHX 3a/1a4
[IpssMoyrosbHas CUCTEMa KOOPJIMHAT B MTPOCTPAHCTBE.

24 | KoopauHatel BekTopa. [Ipocreiinme 3anaun B https://m.edsoo.r/X9TSDNSQ3
KOOpJIMHATaX

25 Yron mexay Bektopamu. CKalsipHOE ITPOU3BEICHNE hitps:/m.edsoo r/RPAGMBCDO

BEKTOPOB



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/0PV9CKUYU

26

Brrancnenue YIJI0B MEKAY MPAMBIMHA U IIJIOCKOCTAMHA

https://m.edsoo.ru/EGRV3NF&4

KonTpoabHas padora no teme "'Bekropsl u

27 " 1 https://m.edsoo.ru/NSKELEBHL
KOOPAMHATHI B IPOCTPAHCTBE
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHUs 3HAHUH.

28 | OcHoBHBIE QUTYpBHI, (PAKTHI, TEOPEMBI Kypca 1 https://m.edso0.r/16ASEITYU
IUIAHUMETPHH
[ToBTOopenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH.

29 | OcHoBHbIE QUTYpHI, (PaKTHI, TEOPEMBI Kypca 1 https://m.edsoo.r/VEMVY73YE
IUIAHUMETPHH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH.

30 p ’ = a 1 https://m.edsoo.ru/UF02M943T
3aauyn MIaHUMETPUU M METOJIbI MX PEIIeHUS
[ToBTOpeHue, 006001IeHNE U CUCTEMAaTH3AIUs 3HAHUH.

31 p ’ m 1 1 https:/m.edsoo.ru/FG4PIN2IF
3a1auu MIIAaHUMETPUU M METOJIbI UX PEUICHHUS
[ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUM.

32 | OcHoBHBIE (pUTYpPHI, (haKTHI, TEOPEMBI Kypca 1 https:/m.edsoo.r/ZY6BYLY7W
CTEpEOMETPUH

33 [ UToroBasi KOHTpPOJIbHasA padoTa 1 https://m.eds00.r/VPECXOC4C

34 | IloBropenue, 00001IEHUE U CUCTEMATH3ALMs 3HAHUH 1 https:/m.eds00.ru/70QSTDCAP

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/N8KELEBHL

IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NpoBepsieMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHus

7

['eomeTpust

7.1

OHepI/IpOBaTB IMOHATHUAMU . TOYKA, IIpsAMasd, IMJIOCKOCTb

7.2

HpI/IMeHHTB AKCHOMBI CTCPCOMCTPUU U CICACTBUA U3 HUX IIPU PCIICHUU
TCOMCTPHUICCKUX 3ada4

7.3

OHepI/IpOBaTB IMOHATHUAMUA: TMAPATJICJIBHOCTE HW TNCPHECHAUKYIISIPHOCTDH
MPAMBIX U IUIOCKOCTEH

7.4

KnaccugunupoBats B3auMHOE pacHoOXKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHUAMHU: JIBYI'PaHHBIM Yroj, IpaHu JIBYTPaHHOIO YIJIa,
peOpo ABYIpaHHOTO yria, JIMHEHHBIH Yroj ABYTPAaHHOIO yria, IpagycHas
Mepa JBYTPaHHOIO yria

7.6

OHepI/IpOBaTI) MOHATUAMU: MHOI'OI'PaHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOT'OI'PAHHUK, 3JICMCHTBI MHOI'O'PAHHUKA, HpaBHJ’IBHLIﬁ MHOT'OT'paHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHKOB (MHMpamua, MpPU3MA,
MPSIMOYTOJIBHBIN TTapajuiesenune;, Kyo)

7.8

KnaccupunupoBate  MHOTOrpaHHMKHM,  BbIOMpas ~ OCHOBaHUS  JJIs
KJ1accu(uKauy (BBIITYKIIbIE U HEBBITYKIIbIE MHOTOTPAHHUKH, [IPABUIIbHbIC
MHOTOTPaHHMKH, NIPSIMbIE U HAKJIOHHBIE TPU3MBI, apaJUIeIEIUIE /Ib])

7.9

OHepHpOBaTI) MOHATHUAMU . CCKYIIAs IMJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OO0BACHITD IIPUHIOMUIIBEI TOCTPOCHUA CeUeHHI MHOTI'OI'PaHHUKOB, UCIIOJIB3Yys
MCTOJ CJICI0B

7.11

CTpOI/ITL CCUCHUA MHOI'OIpaHHUKOB MCTOJAOM  CJICAOB, BBIIIOJHATDH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemath 3amaun Ha HAXOXKIEHHE T€OMETPUYECKHX BEIMYMH MO 0Opasiam
WIM aJIropuTMaM, NPUMEHSSI W3BECTHbIE AHAJIUTUYECKUE METOAbI IpHU
pElIeHHH CTAaHJAPTHBIX MAaTEeMaTHYeCKHX 3a/Jad Ha  BBIYHCIICHHE
PacCTOSIHUN MEXIy IBYMS TOYKaMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH [0
MJIOCKOCTH, MEXKY CKPEIIUBAIOUUMUCS NPSMBIMU

7.13

Pemiate 3a1aunM Ha HaxO0XKJIEHHE T€OMETPUUYECKHX BEJIIMYMH MO oOpaslam
WIM aIropuTMaM, MPUMEHSSI W3BECTHBIE AHAJIMTUYECKHUE METOABI IpHU
pelLIEHUN CTaHAAPTHBIX MAaTeMAaTHYECKUX 3a/lad Ha BBIUYMUCICHUE YTJIOB
MEXy CKpPEHIMBAIOMIMMUCA MPSIMBIMHU, MEXIY MPSIMOA M IUIOCKOCTBIO,
MEXIY MJIOCKOCTSIMU, AIBYTPAHHBIX YTIIOB

7.14

Borancnsate 00bEMBI M TUIOIIAIU TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMUJa) C NpUMEHEHUEM (OPMYJI, BBIYHMCISATH COOTHOIICHUS MEXAY




IUIONIAJIIMU TOBEPXHOCTEHN, 00bEMaMU 110J0OHBIX MHOTOTPAHHUKOB

OnepupoBaTh MOHATHUSMHU: CHUMMETPUSI B NPOCTPAHCTBE, IIEHTP, OCh U

7.15
IUNIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI
W3BnekaTh, npeoOpa3oBBIBaTH W HHTEPIPETHPOBATH WHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTe reomerpuueckue (akThl JUIS PEHICHUS CTEPEOMETPUUYECKHX
7.17 3a1a4, IPEANONAralouIuX HECKOJIBKO INaroB pELIEHUs, €CIU yCIOBHUS
NPUMEHEHHUs 331aHbI B IBHOM hopme
718 [IpuMeHATH mpoOCTEHIINE MPOrpaMMHBIE CPEICTBA M JJIEKTPOHHO-
] KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUYECKHUX 33124
719 [TpuBOoaUTH MpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOIE U
) YKU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh NOTyyeHHbIE 3HAHUS Ha MPaKTHKE: aHAJU3UPOBATH peajbHbIE
CUTyallUu U NPUMEHATH U3YUYCHHBIE ITOHATHS B MPOLIECCE TIOUCKA PELICHUS
MaTeMaTH4eCKu cHOpMyTUPOBAaHHOMN MPOOIEMBI, MOJICIUPOBATH PeaibHbIE
7.20 CUTyallud Ha S3bIKE I'€OMETPHUM, HCCIIEJOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM F€OMETPUUECKUX MOHATUI U TEOpeM, almapara aareopsl,
pelmarte  NPaKTUYECKUWE  3aJaud,  CBSI3aHHBIE C  HAaxXOXICHHEM
F€OMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
posep 00pa3oBaTeILHO NPOrpamMMbl CpelHero 001ero 00pazoBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh MOHATHSIMM: LUIMHAPUYECKAs] TOBEPXHOCTh, 00pa3yoliue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIP, KOHMYECKas IOBEPXHOCTD,
' oOpasylonmme  KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IMIMHAP, KOHYC, cdepa u map)
6.3 OOBsICHATH cIOCOOBI MOJTYYEHHUS TeJl BPALCHUs
6.4 KnaccudumpoBats B3auMHOE PacnookeHHe Cephl U MIIOCKOCTH
OnepupoBaTh NOHATHUAMU: IIAPOBONM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOSA, BHICOTA
L1ApPOBOTO CJI0sI, LIAPOBOM CEKTOP
6.6 Bbruncnare 00BbEMBI M IUIOMIAAM TOBEPXHOCTEH TEJl  BpallleHUs,
] TeOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy
OmnepupoBaTh MOHATUAMHU: MHOIOIDAaHHMK, BIMCaHHBIH B cdepy u
6.7 OIMCAHHBIN 0KOJIO cdepsl, chepa, BIUCAHHAST B MHOTOIPAaHHHUK MJIH TEJI0
BpaIllCHUS
6.8 BbIunciaTe COOTHOLIEHHS MEXY TUIOMIAAIMU IOBEPXHOCTEH U 00bEMaMHU

MOOOOHBIX TEN




6.9

N3o6paxaTth u3zydyaemble (UTYpbl OT PYKH U C NMPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PUCYHKOB IPOCTBIX
00BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS TeEI
BpaIECHUs

6.11

W3BnekaTh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(OpMAIUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MpeICTaBICHHYI0 Ha
YepTekax U pUCYHKAX

6.12

[TpumensTh TeomMeTpuueckue (HakThl JJSl PEIICHHS CTEPEOMETPHUUECKUX
3a1a4, MPEeAroaralluX HECKOJIbKO IIaroB pPEUICHUs, €CIU YCIOBUS
NIPUMEHEHHUS 33J1aHbl B IBHOH opme

6.13

OnepupoBath NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CIIOXKCHUA BCKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa HA YHCIO, OOBSACHATH, KaKMMH CBONCTBAMHU OHH
o0amaoT

6.15

[IpuMeHsITh IpaBUIIO NapasuIeIenuIe/1a IPY CI0KEHUH BEKTOPOB

6.16

OHCpHpOBaTB MNOHATHUAMU: IOCKAPTOBBI KOOPAHWHATBI B MPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBECHCTBO BEKTOPOB, KOOPAUHATEI BEKTOPA, YI'OJI
MCXKAY BEKTOpaMHu, CKaJIApHOC NPOU3BEACHHUEC BEKTOPOB, KOJUIMHCAPHLIC U
KOMIUJIAaHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IPOU3ZBCACHHUC BCKTOPAa Ha YHCIIO, YTOJI
MCXKIAY BCKTOpaMH, CKAJAPHOC MPOU3BCACHHUEC, PACKIAABIBATE BECKTOP IO
ABYM HCKOJUIMHCAPHLIM BCKTOPAM

6.18

3aHaBaTB IJIOCKOCTb YPABHCHHCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTCﬁMHC TCOMCTPHUICCKUC 3ada4YU Ha TPUMCHCHUC BECKTOPHO-
KOOPJWHATHOTO METOAa

6.20

Pemrate 3amaymM Ha [0Ka3aTelIbCTBO MAaTEMAaTHYECKHX OTHOIIEHUH U
HAX0XJICHUE TE€OMETPHUECKUX BEIMYMH MO 00pasliaM WU alrOpUTMam,
MPUMEHSST  W3BECTHBIE  METOABl MPU  PEIICHUH  CTAaHIAPTHBIX
MaTeMaTUYECKHX 3a1au

6.21

IIpuMeHATH @pocTEHIINE MPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHUCTEMBI ITPHU PEILICHUN CTEPEOMETPUUECKHX 3a1a4

6.22

[IpuBoauTh mpUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH MOy4YeHHBIE 3HAHUS Ha NPAKTUKE: aHAIU3UPOBATh PEAIIbHBIC
CUTYalUHU U IPUMEHATh U3y4YCHHBIE ITOHATHUS B IIPOLIECCE MIOUCKA PELICHUS
MaTeMaTH4eCcKu c(hopMyTUpOBaHHOMN TPOOIEMBI, MOJEIUPOBATH PeabHbIE
CUTyallUd Ha S3bIKE I€OMETPHUH, HCCIEHOBATh IIOCTPOCHHBIE MOJIEIH C
UCTIOJIb30BAHUEM F€OMETPUUECKUX MMOHATUI U TEOpPEM, arrapara ajireopsl,
pemiatb  IPAKTUYECKHE  3aJa4ud,  CBA3aHHBIC C  HAXOXICHUEM
F€OMETPUYECKUX BEIUYUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsiemMblii 3JIEeMEHT COIeP:KaAHUS

['eomeTpust

7.1

OcHOBHBIE TOHATHUA cTepeoMeTpuH. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[MonaTne 00 aKCHOMAaTUYECKOM MOCTPOSHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH
U CIIeJICTBUS U3 HUX

7.2

B3aumHoe pacnosioxkeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAOIINECS, TTapaJlIeIIbHbIE
N CKpCHIMBAIOIIHECA TPAMBIC. HapaJ'IJ'IeJ'II)HOCTI) MIpsAMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE: MAPAJJIEIBHBIE NPSIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTH TPEX
MMpAMBIX, MMapaJICIbHOCTD pr[MOfI A TIIOCKOCTH. YTIBI C COHaIpaBJICHHBIMHU
CTOPOHAMH, YroJ MEXAy IpsMBIMHU B IpoCTpaHCTBE. [lapaiiensHOCTh MIIOCKOCTEM:
napasulesibHble TUIOCKOCTH, CBOMCTBA NapajuieNbHBIX IIockocTeil. IIpocreitmme
MPOCTPAHCTBEHHbIE (UTYpPHl Ha TMJIOCKOCTH: TETpadap, KyO, mapajuienenunen,
MOCTPOEHUE CEUYECHHI

7.3

[lepieHAUKYISIPHOCTh MPSAMOM W IUIOCKOCTH: MEpPHEHAUKYJSpPHbIE TpsSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NIapaJuIEIbHbIE U NEPIEHIUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHANKYISIPHOCTH NPSIMON U INIOCKOCTH, TEOPEMA O IPSIMOU NEPIEHAUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKIY MPSIMON U MJIOCKOCTBIO, JBYTPAaHHbIN
yTOJ1, IMHEWHBIN YToJI ABYTPAHHOIO yria. llepnenauKyiisp u HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOIL J10 IIIOCKOCTH, MPOEKLUs (PUTYphI HA
IUIOCKOCTh. [lepnenauKyIsIpHOCTD IUIOCKOCTEN: ITPU3HAK MEPIIEHINKYIIPHOCTH JABYX
m10ckocTel. Teopema 0 TpEX NepueHAUKYIIIpax

7.4

[lonsiTie MHOrOorpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOI'DAaHHUKA, BBIIYKJbIE H
HEBBIMMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, I'paHd U OCHOBaHMs NPU3MBI, MpsMas U HAKJIOHHas NpPU3MbI, OOKOBas M
MOJIHAS IOBEPXHOCTH MpHU3MbL. [lapamienenunen, npsMoyroiabHbIN Hapaieienunes 1
ero cpoiicrBa. [Iupamupaa: n-yrosnpHas nupamuzaa, I'paHd U OCHOBAaHUE IUPAMUIBL,
OOKOBasg M MOJIHAS MOBEPXHOCTh MHUPaMUbl, MPaBWIbHAS U yCEUEHHas MUpaMHa.
OnemeHTsl Npu3Mbl M nupaMmuibl. IIpaBuiIbHBIE MHOTOIpDAaHHUKHU: IIOHATHE
NPaBWJIBHOTO MHOTOIPAaHHUKA, MpaBWIbHAs IMpU3Ma M MpaBWiIbHAas MHpPaAMUAA,
npaBUIbHAs TPEYrojbHasl MMPaMUAa U MPaBUIIbHBINA TeTpasap, KyO. [IpeacraBienue o
NPaBWIBHBIX MHOTOIpAaHHUKAx: OKTajap, MAOAeKa’ap U uxocadapyrue CedeHus
IPU3MBI U TUPAMUIbI

7.5

CI/IMMeTpI/IH B MMPOCTPAHCTBC: CUMMCETPHUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIeMEHTBI CUMMCTPUHU B nmupaMmujaax, napajjiCjacnvicaax, IMPpaBUJIBHBIX
MHOTI'OI'paHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pE&Opa, aumaroHanu, yribl. Ilnomansb
OOKOBOW TOBEPXHOCTH U IMOJTHOM MOBEPXHOCTH MIPSAMOM TPU3MBI, TUIOIAh OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSAMOH Mpu3Mbl. [1momaas 60K0BOI OBEPXHOCTH U
IIOBEPXHOCTH NPaBUIBHON NMHUPAaMUABI, TEOpEMa O IUIOMANN YCEUEHHOW ITUPAMUIBI.
[Tonsarue 06 06bémMe. OOBEM UpaMUIbl, IPU3MBI

7.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOMIECHHUS MEXTY IUIOMAASIMUA TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEJT




11 KIIACC

Kon

HpOBepHeMblﬁ JICMECHT COACPKAaHUS

6

['eomerpus

6.1

[MunuHapuyueckas MOBEPXHOCTb, 0Opa3yoIIKe HUIMHIPHIECKON MOBEPXHOCTH, OCh
MWIMHIpUYECKON moBepxHOocTU. LlunmuHap: ocHOBaHUS W OOKOBask MOBEPXHOCTH,
oOpasytomas U 0Ch, TJIONIab OOKOBOW U TOJHON MOBEPXHOCTH

6.2

Konunueckas mnoBepXxHOCTh, 00pa3yolire KOHHYECKOW MOBEPXHOCTH, OCh U BEpILIMHA
KOHUYECKoW moBepxHOcTU. KOHyC: OCHOBaHME M BeplIMHa, oOpasyiomias W OcCh,
IJI0MIA s OOKOBOW M TOJTHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: oOpasylomue U
BBICOTA, OCHOBaHMsI U OOKOBasI MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, AMaMeTp, IJIOLalb MOBEPXHOCTH cepbl. Bzanmuoe
pacnosoxeHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaib

cepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUS Ha IJIOCKOCTH. PaSBépTKa MUJIMHAPA U KOHYCa

6.5

KomOuHaimu Ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOT'OIpaHHMK, OTIMCAHHBIN OKOJIO
cepsl, cepa, BIUCaHHAs B MHOTOI'PaHHUK, WIX TEJIO BPALLICHHS

6.6

[Tonsitue 06 oOwéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 00BEME
NPSAMOYTOJIBHOTO MapauleienuIieaa u cieacTBus u3 He€. OO0BEM HMIMHIpPA, KOHYCA.
O06BEM mapa u wionaab chepsl

6.7

[TogoGHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEKTY TUIOIIAISIMU TTIOBEPXHOCTEH,
00BEMaMU OAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajyieNbHO U NEPHEHAMKYJISPHO OCH), CEUEHHUs KOHyca
(mapajuienabHOE OCHOBAHUIO M IIPOXOJsIIee Yepe3 BEPUIMHY ), CeUSHHMsI L1apa

6.9

Bektop Ha miockocTH M B mpocTpaHcTBe. ClIOXKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pas3noxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTtopaMm. IIpaBuno napamienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJ IEUCTBUM C BEKTOPaMHU

6.10

[IpsiMmoyronbpHas cucremMa KOOpJAWHAT B TMpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3amaun B KOOpAMHATaX. YToJ Mexay BekTopamu. CkaispHoe
MPOU3BE/ICHUE BEKTOPOB. BhIUMCIIEHHE YTIOB MEXIY MNPSIMBIMH U TIJIOCKOCTSIMHU.
KoopanHAaTHO-BEKTOPHBIN METOJT TPH PEIIEHUU T€OMETPUUYECKUX 3a]1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
NMPOBEPsIeMOro | OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaAMMBbI CpPeIHEro 001ero
TpeboBaHus o0pa3oBaHusi

Bnagenue MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMM PELICHHS 3a1ad;
yMeHue (opMymupoBaTh W ONEPUPOBATh MOHSATHSAMH: OIPENEICHUE,
aKcuoma, Teopema, CIEJCTBHE, CBOWCTBO, IMPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKHU; NPUMEHSITh UX; YMEHHE (POpMYyIUpOBaTH
o0paTHOE W MPOTHBOIOJIOXKHOE YTBEP)KICHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJNB30BaTh METOJl MaTeMaTHYeCKOW HWHIYKIIHH;
OPpOBOAUTDL JOKA3ATCIILHLIC PACCYKICHUS ITPU PCUHICHUHA 3a/1da4, OICHUBATDH
1 JOTHYECKYI0 TIPAaBWJIBHOCTh  PAacCY)XKICHHI; YMEHHE OINepUpOBaThH
NOHATUSAMU. MHOKCCTBO, IMOJAMHOXCCTBO, OIICpallM HAA MHOKCCTBAMMU,
YMEHHE UCTIONBb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT IJIsl OTTMCaHUS
peabHBIX IIPOLIECCOB U SBJIICHUM U IIPU PEIICHUM 3a4a4, B TOM YKCIIE U3
JIpyruX y4eOHBIX IMPEIMETOB; YMEHHE OIEPHPOBATH MOHITHAMHU: Tpad,
CBSI3HBINA Tpad, nepeBo, LUKI, Tpad Ha IUIOCKOCTH; YMEHHE 3aaaBaTh U
OMHCHIBaTh Tpadbl PA3TUIHBIMUA CHIOCOOAMU; HMCIOIB30BaTh T'padbl TPH
pEICHNH 33129

YMGHI/IC OHepI/IpOBaTB IIOHATUSAMU. HaTypaJIbHOe qucCi0, LOe€JI0o€ 4Yucio,
CTENEeHb C IENIBIM MOoKa3aTeeM, KOPEHb HaTypaJIbHOU CTETICHH, CTENEHD C
paI_II/IOHaJIBHBIM IoKaszaTcJjIeM, CTCIICHb C I[eflCTBHTeJILHBIM IIOKa3aTcJIEM,
jgorapudM 4YHUCIA, CHUHYC, KOCHHYC M TaHTE€HC IPOM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJIIO, PAIMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATypalbHBIX, IIENBIX, PAlMOHAIBHBIX, JICHCTBUTEIBHBIX
YHUCCII, yMeHI/Ie HCIIOJIB30BAThH HpI/I3HaKI/I JACINMOCTH, HaI/IMeHbH_II/Iﬁ OGI_]_II/If/'I
JENUTENIb W HauMEHbIlee oO0IIee KpaTHOE, alropuT™M EBkauga mnpu
peH.IeHI/II/I 3aJda4, 3HAKOMCTBO C pa3HI/I‘IHbIMI/I IIO3UIIUOHHBIMHU CHUCTEMaMU
CUHCJICHHSI; YMEHHE BBITIOJHITH BRIUMCIICHUE 3HAYECHUH U PeoOpa3oBaHuUs
BBIpOKEHUHN €O cTemeHsMU U Jorapudmamu, mpeodOpazoBaHus APOOHO-
2 pallMoOHANBHBIX  BBIPAXKEHUH; YMEHHE  ONEPUPOBATH  MOHATHIMHU:
MOCIIEZIOBATEILHOCTh, apUpMETHUeCKasi MPOTPECcCHsi, TeOMEeTpHYeCcKas
nporpeccusi, OECKOHEUHO YOBIBAIOIasi TEOMETPHUYECKas MPOTPECCHS;
YMCHI/IG 3adaBaThb IIOCJICAOBATCIIBHOCTH, B TOM 4YHCIIC C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYIT; YMEHHE OTIEPUPOBATH MOHATHIMU: KOMIUICKCHOE
quciio, COHpSI)KéHHBIe KOMIIJICKCHBIC 4YHCJIa, MOI[yJIB nu aprMeHT
KOMIUIEKCHOTO  4Ymciia, (opMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpHUYECKas U anreOpamyeckas); YMeTh
MPOU3BOJUTE APU(PMETUUECKUE JEUCTBHS C KOMIUICKCHBIMH YHCIIAMH;
HpI/IBOILI/ITL HpI/IMepr HUCII0JIb30BaHUA KOMIIJICKCHBIX YHUCCII, OHepI/IpOBaTB
MOHATUSIMHA:  MaTpuma 2X2  u  3x3,  onpefenuTedb  MaTpPHIIbI,
FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OHpGIIeJII/ITCJISI

VYmMmenue ONCpHUpOBaATh IMOHATHAMHU: PANHUOHAIBHBIC, HWPpalUOHAIIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUT'OHOMCTPHUYCCKHUC




YPaBHEHUS Y HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATH NOHATHAMMU:
TOX/IECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHKE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUH W HEPABEHCTB, pPAaBHOCHIBHOCTb YpaBHCHUIA,
HEPAaBEHCTB M CHUCTEM; YMEHUE pellaTb ypaBHEHHS, HEPABEHCTBA W
CHUCTEMBl C TIOMOIUBIO DAa3JIM4YHBIX MPUEMOB; PEIIATh YPABHCHMS,
HEpPAaBEHCTBA M CHUCTEMbl C IApaMeTpoOM; IPUMEHATb YpaBHECHMUS,
HEPABEHCTBA, X CUCTEMBI LIS PEIICHN MATEMAaTUYECKUX 3a1a4 U 3a7a4 U3
pa3nuyHbIX 001acTeil HAYKH U PealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKUIUSA, YETHOCTh (DYHKLUH,
MEPUOIMIHOCTD (PYHKIIUU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTB
(GyHKIMHU, 3KCTpeMyM (QYHKLUUH, HauOoJbllee U HaMMEHBIIee 3HAUYCHUS
(yHKIMHM Ha MPOMEXYTKE, HENpepbIBHA (YHKIIHS, aCUMITOTHI rpaduka
¢GyHKIMHU, TiepBast U BTOpas MPOU3BOIHAS (DYHKIUH, T€OMETPHUECKUI U
(U3MYECKU CMBICT TMPOW3BOJHOM, TEpBOOOpa3Has, ONpeaeIEHHBIA
WHTETpaNI, YMEHHE HaxXOIUTh ACHUMNTOTHl Tpaduka (QyHKIHUU; yMEHHE
BBIUUCIIATH TPOU3BOIHBIC CYyMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UITHH
(GyHKUMH, HAXOOUTh YpaBHEHHE KacaTelbHOM K Tpauky (QyHKIHH;
YMEHHE HaXOIUTh TPOM3BOIHBIC JIIEMEHTAPHBIX (YHKIWI;, yMeEHHE
UCTOJIb30BaTh TPOU3BOAHYIO Ul HCCIENOBaHUS (PYHKUUH, HAXOIUTh
HauOoOJIbIINE W HAWMEHBIIWE 3HAYCHUsS] (PYHKIUH; CTPOUTH TpaduKu
MHOTOYJIEHOB C HCIIOJIb30BaHUEM amlapara MaTeMaTU4ecKOro aHaln3a;
MPUMEHATh TPOU3BOAHYIO Il HAXOKICHUS HAWITYUIIer0 PEIICHHS B
NPUKIAJHBIX, B TOM YHUCIIE COLHUAIBHO-)KOHOMHUYECKHX U (PU3UUECKUX
3ajauax; HAXOIHUTh IJIOMIATU UM OOBEMBI (UTy C IOMOIIBIO MHTErpaa;
NPUBOANUTH TMPUMEPHl MATEMaTHUYECKOTO0 MOJAETHPOBAHUS C IOMOIIBIO
nudepeHIaTbHBIX YPaBHCHHUH

YMeHue ornepupoBaTh MOHATUSAMU: Tpaduk GyHKIHH, oOpaTHas QYyHKIIHS,
KoMMo3ulus (QYHKUMH, JMHEeHHas (yHKIMS, KBaapaTudHas (yHKIHA,
pauMoHanbHass (YHKIMSA, CTENeHHas (QYHKLIUSA, TPUTOHOMETPUUYECKHUE
¢byHKuMH, oOpaTHBIE TPUTOHOMETpUUECKHE (DYHKIMH, MOKazaTelbHas U
norapupmuueckas GyHKIUA, YMEHHUE CTPOUTHh TpaduKH H3yICHHBIX
(YHKUIMH, BBITOJIHATH IpeoOpa3oBaHus TpaguKoB PyHKIHUH, HCIIOIB30BaTh
rpaduKy Uil U3y4eHHUs NIPOLIECCOB U 3aBUCHUMOCTEH, ITPU PEIICHUH 3aJa4
U3 Jpyrux y4eOHbIX MPEIMETOB M 3a/1a4 U3 pealbHOM >KU3HU; BBIPAXKaTh
(bopMynIaMu 3aBUCUMOCTH MEXAy BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U
rpaduku QyHKIUA A7 pelieHus ypaBHEHMH, HEPAaBEHCTB M 3a/a4 C
napameTpamu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELICHNI YPaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJauM Pa3HbIX TUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, TOJIM M YacTH, Ha ABW)KEHHE, pabOTy, CTOUMOCTb TOBApPOB U
yCIIyT, HAJOTH, 337a4dl U3 00JIACTH yNPABJICHUS JIMYHBIMA U CEMEHHBIMU
(uHaHCaMM); COCTaBIIATH BBIPAXKECHHS, ypaBHEHHUS, HEPAaBEHCTBA U HX
CUCTEMBI MO YCJIOBHMIO 33Jaud, HCCJIEN0BATh IMOJIYYEHHOE PpELICHUE U
OLICHHMBATh TMPABIONOAOOHOCTh pe3yJbTaTOB; YMEHHUE MOJAEIUPOBATH
peasbHblE CHUTyallMM Ha $A3bIKE MAaTEMAaTHKH; COCTaBISATH BbIPAXKECHMUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a7a4H, UCCIEA0BAaTh
MOCTPOCHHBIE ~ MOZENM C  HCIOJIb30BAaHHEM  ammapara  ainreOpsl,
WHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yJIbTaT

VYmenne OIICPHUPOBATL NOHATUAMH. CPCIHCC apI/I(bMeTI/ILIeCKOG, MCAHMaHa,




HanOoJIbIlIee ¥ HAMMEHBIIIEe 3HAYCHUS, pa3Max, JUCIIEPCHsI, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE H3BJIEKAaTh, UHTEPIPETUPOBATH
nH(popMaIuio, MpeACTaBICHHYIO B TabJWIIax, HA IUarpaMmax, rpadukax,
OTPaXKaroIyl0 CBOWCTBA PEANBHBIX IPOLECCOB U SBJIICHUN; IIPEICTABIATD
nHpopManMIO ¢ TOMOIIBIO TaOMWIl W AWArpaMM; HCCIE0BaTh
CTaTUCTUYCCKUC JaHHBIC, B TOM YHUCJIC C IIPUMCHCHUCM rpa(bnqecm/lx
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TPaQUUECKH UCCIIEIOBATh COBMECTHEIC
HaOJIIOACHUS C MOMOIIBIO MAarpaMM pacCeUBaHUs M JMHEHHON perpeccuu

YMeHHe OmnepupoBarTh IMOHATHSAMU: CIy4YaWHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTrO COOBITHS; YMEHHE BBIUUCIATH
BEPOSATHOCTh C HCIIOJIb30BAaHUEM TIpaUUYeCKUX METOI0B; HPUMEHSThH
(bopMyJbl CIIOKEHHSI U YMHOXXEHHsS BepoATHocTeH, (opMyiy MOJHOU
BeposTHOCTH, hopmyny bepHysuim, komOuHaTopHble (HakThl U (HOPMYIIBI;
OLIEHUBAaTh BEPOSATHOCTH pPEANbHBIX COOBITUI; YMEHHME OIEpPUPOBATH
NOHATHSIMM:  CIIydyaliHas BEJIMYMHA, pACIpPElEICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKHUIAHUE, IUCHEPCHA M CTaHJAPTHOE OTKIOHCHHE
CllyuallHOH  BeNMYHMHBI, (YHKIUH paCIpelesieHus] W  IUIOTHOCTU
PaBHOMEPHOT0, MIOKA3aTEIIBHOTO U HOPMAaJIbHOI'O PACIPEIEICHAN; YMEHUE
HCII0JIb30BaTh CBOMCTBA U3yUYEHHBIX PAacHpeleIeHUN A pelIeHMs 3a/1a4;
3HAaKOMCTBO C MOHSTHSAMU: 3aKOH OOJBIIUX YHCEN, METOABI BBIOOPOYHBIX
UCCIIEIOBaHUM; yMEHHME NPHUBOJUTH IPUMEPHl MPOSBIEHUS 3aKOHA
OOJNBLIMX 4YHCEN B MNPHPOJIHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHHE
ONEpUPOBATh MOHATHUAMU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHWH,
YUCIO  MepecTaHoBOK; OmHOM  HblOTOHA;  yMeHHe  IpUMEHSTH
KOMOMHATOpHbIE (DaKThI U pacCyKICHUs IJIS PELICHUs 3a7ay; OLEHUBATD
BEPOSATHOCTH pEaIbHBIX COOBITUM; COCTABIIATh BEPOSITHOCTHYIO MOJAEIb U
HUHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHSATUSMH: TOYKA, MpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BETUUYHNHA yTJa, INIOCKUI YroJl, ABYTpaHHbIH
YIoJ, TPEXTPAHHBIN yIroJl, CKPEIIMBAIOIIUECS MPSIMBbIE, MapalIeNbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTroJl MeX Ay MPSMBIMH, YTOJI
MEXIy NPSIMON U MIIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMH, PACCTOSHHUE MEXKIY
IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPHU PEHICHUH 3a/lay H3Y4YCHHBIE
(akThl U TeOpeMbl IJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOIIETO MHUpA; CTPOUTH MaTeMaTHYECKHUE MOJEIU C TOMOIIbIO
TeOMETPUUYECKUX TMOHSITUA M BEJIMYUH, pElIaTh CBA3aHHBIE C HUMU
MPAKTUYECKHE 3a]a4u

10

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb (UTYpPBI, 00BEM (UTYDHI,
MHOTOTPAaHHHK, IPAaBUIBHBI MHOTOTPAaHHHK, CEYCHHWE MHOTOTPAaHHHUKA,
KyO0, mMapajulejenumnesa, Npu3sMa, NHpamMuaa, ¢GuUrypa M IOBEPXHOCTb
BpaIleHMs, IINHADP, KOHYC, Imap, cdepa, mmomans chepsl, MIOmaab
MOBEPXHOCTU THPAMH[bI, TNPHU3MBI, KOHyca, LHHWIMHApA, 00BEM KyoOa,
IPSMOYTOJIBHOTO MapajUIeNienuneia, MUPaMUIbl, MPU3MBI, IMINHIPA,
KOHyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUYEHHUS KOHyca M IIMIUHIpA,
napajulellbHble OCH WM OCHOBAaHHWIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomasics cepbl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHHUKH, (HUTYPHI M TOBEPXHOCTH
BpAILEHHs, MX CEYCHHUS, B TOM YHCIIE C MOMOMIBIO AJIEKTPOHHBIX CPEACTB;
yMEHHE NPUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHHO




(dhopMyIUpOBaTh OIpeieeHHs U3yuyaeMbIX (PUryp, BbIIBUTaTh THIIOTE3bI O
CBOMCTBaX W TMPHU3HAKAX T'€OMETPUUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ornpoBepraTb HUX; YMEHHE TMPOBOJUTH KIacCUPUKaLUIO (GUryp 1Mo
pa3IUYHBIM TMPU3HAKAM, BBIMONTHITH HEOOXOIUMBIC OIMOJHUTEIHHBIE
ITOCTPOEHHUS
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YMeHne onepupoBaTh TOHSATHSAMH: JBH)KEHHE B  IPOCTPAHCTBE,
HapaHHeHBHBIﬁ NEepCeHOC, CUMMCTPHUA Ha IIJIOCKOCTU U B HNPOCTPAHCTBC,
MOBOPOT, TpeoOpa3oBaHWe TOM00MSA, TOMOOHBIE (UTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE M MOAOOHBIE (UTYpHI, B TOM YHCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOIH30BaTh T€OMETPUIECKHE OTHOIICHHS TTPH
peuieHrun 3a/1a4; HaXOAUTb TI'COMCTPHUYCCKUC BCIMYHUHBI (,Z[JII/IHa, yroi,
TJI01A]Th, 00BEM) TIPH PEIICHUH 33]1a4 U3 APYTUX YUSOHBIX MPEIMETOB U U3
peaHBHOﬁ JKU3HU; YMCHHUC BbIYUCIIATH TCOMCTPUUCCKHUEC BCIIMINHDBI (,Z[JII/IHa,
yroJ, TUIOIIaab, 00BEM, IJIONIAh MOBEPXHOCTH), UCTIONB3Ysl M3yUCHHBIC
(1)OpMy.HBI U MCTOAbI, B TOM YHCJIC: IUIOHIab MOBCPXHOCTU MMUPAMUIBI,
MpU3MBbI, KOHyCa, UWIMHApa, IUIomanas cdepbl; 00BEM  KyOa,
[PSAMOYTOJIBHOI0 IapajulelenuIena, IUpaMuabl, IPU3MBL, LUIUHIPA,
KOHYCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHNE 00hEMOB MTOTOOHBIX HUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJbHAS CHCTEMa KOOpJIWHAT,
BEKTOpP, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOpPOB,
MPOM3BEICHNE BEKTOpa Ha 4YHCIIO, pa3jloXKeHHe BeKTopa Mo Oasucy,
CKaJSIPHOE TIPOU3BEJICHUE, BEKTOPHOE IPOU3BEIACHHUE, YIOJN MEKIY
BEKTOpaMH; YMEHHUE HUCIOJb30BaTh BEKTOPHBIN M KOOPAMHATHBIA METOJ
JUIsL peIIeHUs] TEOMETPUUECKUX 33]1a4 M 33]1a4 IPYTHX YUeOHBIX IPEIMETOB
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YMeHue BRIOUpaTh MOAXOIAIINNA METO IS PEIICHHS 3a/1a4i; TOHUMaHHe
3HaYMMOCTH MAaTEMaTUKU B HU3YyYEHHM IPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHWM; yMEHHUE paCIO3HAaBaTh IIPOSBIICHUE 3aKOHOB
MaTEMaTHKU B MCKYCCTBE, YMEHUE IIPUBOJUTH IPUMEPBl MATEMATUYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucna 1 BEIYMCIIEHUS

1.1

HaTypaJ'II)Hble 1 1CJIbIC YHuClia. HpI/ISHaKI/I JCIINMMOCTHU LCJIBIX YHUCECIT

Paunonanbhpie uynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOU, IPOLIEHTHI,

1.2 OEeCKOHEYHBIC IEPUOANUECKUE APOOH
13 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. JleficTBug ¢ apupmMeTHdecKUMHU
KOPHSIMH HAaTypaJbHOW CTEHEHH
| 4 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ palMoOHAIbHBIM NoKa3aTenem. CBolicTBa
CTETIEHH
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTaHI'€HC YHUCIOBOIO apryMEeHTa
1.6 | Jlorapudm uncna. Jlecstuanpie 1 HaTypaabHBIE JTOTApU(MBI
JeticTButenpHbIe Yncia. ApugMeTHISCKHE ONepaIuy ¢ IeUCTBUTEIPHBIMA YHCIIAMH.
1.7 | IlpuOamx€HHbIE BRIYUCICHHS, TIPaBUIa OKPYTJICHHUS, IPUKHUJIKA U OI[CHKA pe3yJbTaTa
BBIYVCIICHUN
1.8 | Ilpeobpa3oBanue BhIpAKCHUIM
1.9 | KomnuiekcHble yncia
2 | YpaBHEHHUs 1 HEpABEHCTBA
2.1 | Henble 1 1poOHO-pallMOHAIBHBIE YPABHEHHUSI
2.2 | UppaunoHaibHble YpaBHEHUS
2.3 | TpUroHOMETpHUYECKUE YPAaBHEHUS
2.4 | IlokazaTtenpHble U Jorapu(pMHUUECKUE YPABHEHUS
2.5 | Lensle u apoOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 | ppanuoHaibHble HEpABEHCTBA
2.7 | IlokazarenpHble U Jorapu(pMHUUECKUE HEPABCHCTBA
2.8 | TpuroHoMeTprUYECKUE HEPABEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPAaBHEHHUH U HEPABEHCTB
2.10 | YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Matpuna cucteMbl JIMHEHHBIX YpaBHEHUH. OnpeeauTens MaTpUlibl
3 DyHKINH U TpaQUKH
31 Oynkius, crnocoObl 3amanus ¢QyHkuuu. 'padux ¢yHkumu. B3aummuo oOpaTHBIE
) ¢dbynkiuu. YérHble u Heu€THbIe GyHKImH. [leprnoandeckue GpyHkumuu
OO6nacte ompeneneHuss W MHOXECTBO 3HaueHuit Qynkumu. Hymum dyskuumm.
39 [IpoMexyTkn  3HAKOMOCTOSHCTBA.  I[IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
’ MaxkcuMyMbl 1 MUHUMYMBI QyHKIHH. HanOomnblee 1 HanMeHblee 3HaueHNe QyHKITUN
Ha IIPOMEXYTKE
33 CrenenHas QyHKUUS ¢ HATYpaJbHBIM M II€JIbIM Noka3aTeseM. E€ cBoiicTBa u rpaduxk.

CBoiicTBa U rpaduK KOpHs n-0M CTENIEHU




3.4 | Tpuronomerpuieckue GyHKIMHU, UX CBOMCTBA U TpauKu
3.5 | Iloka3arenpHas u norapudmMudeckasl QyHKIIMN, UX CBOMCTBA U rpaduKu
36 Touku pa3peiBa. AcUMNTOTHI TpadukoB GyHKIHN. CBOMCTBA (YHKIIHIA, HEITPEPHIBHBIX
Ha OTpE3Ke
3.7 | IlocmemoBaTeabHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATENLHOCTEN
3.8 | Apudmernueckas u reoMmeTpuueckas nporpeccuu. Popmyra CI0KHBIX IMPOLIEHTOB
4 | Hayayma MaTeMaTHYECKOro aHaJIn3a
4.1 | IlpousBognast pynkiun. IIpon3BogHbIe 3JIeMEHTApHBIX QYHKINH
[IpumeHeHne NPOM3BOAHOM K HCCIENOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 | skctpemyMmbl. HaxoxaeHue HauOONBIIEr0 M HAaMMEHbBINEro 3Ha4eHHs (YyHKIUU Ha
OTpe3Ke
4.3 | [lepoobOpa3nas. UnTerpan
5 MHOK€eCTBa 1 JIOTHKA
5.1 | MHoxecTBO, onepaiuy HaJ MHOKecTBamu. J{lnarpammel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTuCTHKA
6.1 | OnucarenbHasi CTATUCTHKA
6.2 | BeposiTHOCTB
6.3 | KomObunaTtopuka
7 ["'eomeTpust
7.1 | @urypsl Ha MJIOCKOCTH
7.2 | IlpssMble ¥ JIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tema u MOBEPXHOCTH BpAICHHUS
7.5 | KoopauHaThl U BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Maremartuka: anre6pa M HadaJla MaTreMaTU4YCCKOro aHalin3d, TI'COMCTPHA.

I'eomerpus. 10-11 xmacc. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u mp.
AxnnonepHoe obmectBo «M3aarenscTBo «lIpocBemienne»

METOINYECKHUE MATEPUAJIbI 1JISA YYUTEJIA
1. b.I'. 3uB. [Iunaktnueckue marepuansl o reomerpun 1 10-11 kmacca. — M.
IIpocsewmenue, 2019
2. b.I. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpuu g 7 — 11
kiaccoB. — M.: IIpocsemenue, 2019
3. CM. Caaksn, B.®. byry3oB. M3yuenne reomerpun B 10 — 11 kiaccax:
MeToaunyeckne pekomeHagaunm K ypokam. M.: NpoceeweHune, 2018
HUDPPOBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCBI CETH
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