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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00YyJaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, M TPAIUIUN POCCHUIICKOrO 0Opa30BaHWUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCJIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUUYECKONH 3HAYMMOCTBIO METANpEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANpaBJICHUU JIMYHOCTHOTO PAa3BUTHA OOydaromuxcs, (OpMHUpPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, W3Y4YEHHS APYrUX YUeOHBIX AUCIMILIUH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABIECHUN O CYIIHOCTH M IPOUCXOXKIACHUU
FeOMETPUUYECKUX a0CTPAKLIUN, COOTHOIICHUU PEabHOTO U UACAbHOT0, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH U IPOLECCOB PEATIBHOIO MHUpPA, MECTE T'€OMETPUMU B CUCTEME
HAayK M pOJIM MaTeMaTUYeCKOro MOJEIMPOBAHHS B HAyYHOM IIO3HAHUU M B MPAKTHKE
CHocOOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl 4/1alITAlliU B COBPEMEHHOM OOIIECTBeE.

['eomerpust siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs KakK AMCIMIUIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUICHHE, (HOpMUPYEMOEe MPH H3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TE€OMETPUU U MOCTPOCHUM UEHNOYKH JIOTUYECKUX YTBEPXKICHUM B XOJ€ peuIeHUus
FEOMETPUUYECKHUX 3a/lad, YMEHHE BbIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPH PEIICHHUN 33/ad €CTECTBEHHO-HAYYHOTO LMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHEeHTHPOBaTbCA B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsx AesTenbHOCTH YenoBeka. OpueHTalusi 4eaoBeKa BO BPEMEHU U NPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaKeHHs OKpYXKAloIEero MHupa,
yCIIOBUE  YCIEHIHOIO MO3HAaHUS M  aKTHMBHOIO IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEeIMHAET pa3Hble BUAbI YUeOHON U TPYI0BOM
JESTEIbHOCTH, SIBJISIETCS OJHUM W3 MPOPECCHOHATbHO BAXKHBIX KAauecTB, MOATOMY aKTyalbHa
3agada (GOPMHPOBAHUS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUAHOCTU
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOH
JEATEIIBHOCTH 110 MHOTMIM HAaIIPaBJICHUSM.

[lens ocBOEHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUEHHS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYyYArOMIMXCS 4Yepe3 olecredeHue
BO3MOXXHOCTH NPUOOPETEHHS U HCIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUU U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO IPOI0JKEHUsT 00pa30BaHUs 110
CHEIHNAILHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA JUIA OOYYaIOIIMXCS
CpeIHEeH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOMTH
o0urre MareMaTH4eckue yMEHHs, CBA3aHHbIE CO Clenu(UKON reoOMeTpUH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO



Oosee ri1yOOKO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npoecCuoHaNBbHOM NeSTENbHOCTH.

JlocTirkeHue el OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anmau. [IpuopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPAaHHMKAX M TejaX BpallleHUS Kak o
BaXHEHIINX MaTeMaTHUYECKHX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIETO MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH U Tejla BpallCHHUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha HU300paKeHHIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXJE€HHUS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COJIePIKaHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHHS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKM3HEHHBIX CUTYallUAX W MPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHMpPOBATH WX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPHUYECKHE MOJIeNH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUH ammapar Juld pelIeHUus IPAKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLICHUBATD MOJIYYCHHBIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B Hayaje €ro M3ydyeHus 3a7ad, pellacMbIX HAa YPOBHE WHTYUTHUBHOIO IIO3HAaHUA, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHUPYET NPOTEKAaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY H3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArNIAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
JEATENBHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX MPEACTAaBICHUM y ydalluxcs B Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET pPEIlIeHHUs 3a/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HArJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COEPIKAHNU.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpun» B 10-11 kaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeensieTcss He TOIbKO
[0 COAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojamM oOydyeHHs Ha YpPOBHE CpeIHero oOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLEE IPEAMETHBIM pe3yjbTaTaM OCBOEHUS
paboueii mporpamMmsbl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIJICHHE TE€OMETPUYECKHMMH  TOHATUSAMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEIOBATENIbHO U IOCTYNATENbHO, C COOJIIOJICHHEM IPHUHIMIIA MPEEMCTBEHHOCTH, YTOObBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUIECKHX MPEACTABICHUI 00yJaroIInXcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. Touka, IpsimMasi, I0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnosnoxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluuBaromuecs npsaMble. IlapamienbHOCTh NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE NPSIMBIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; MAPaUICIBHOCTh
IPSIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMH CTOPOHAMM; Yrojd MEXIy MNpPSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYpBl HAa MIIOCKOCTU: TETPAdIp,
KyO, mapauieNienuIie ], MoCTPOSHNE CEUCHUH.

[lepnieHAUKYIApPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSIMbIE IAPAJUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYJAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMOW M IUIOCKOCTBIO; JBYIPAaHHBINA YIOI,
JUHENHBIA yron ABYrpaHHoro yria. I[lepneHaukyisp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PAaCCTOSHUE OT MpPSIMOM 110 IUIOCKOCTH, NPOCKIHs (UTYphl Ha IJIOCKOCTb.
IlepneHAUKyYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOCKOcTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

IlonsiTHE MHOIOTrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOTIOTPAaHHUKA, BBIIYKJIbBIE U
HEBBINYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroasHas npusma; rpaHu
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicTsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHME MUPaMUAbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, MIIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpaMuax, apajuiejenumeaax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NHUpaMuAbl, Te€OpeMa O IUIom@aau yceu€HHo mnupamuiabl. [loHsTHe 006 00BEME.
O06BEM nupaMubl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesa BpaleHus

[{unuHapuueckas MOBEPXHOCTh, O00pasylolve NUWINHAPUYECKOW MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIONIaAb OOKOBO M MOJHOW MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollue W BHICOTA; OCHOBAaHUS U
0OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKoCcTU. Pa3BEépTKa HUIUMHIpA U KOHYCA.

KomOunanuu Tten BpalieHus ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHoOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
mapa v riomajs chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapauielbHO U NEPICHIUKYISAPHO OCH), CEUEHHUS KOHYyca
(mapaienbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. CiokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uMciio. Pa3nokeHue BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMUCTBUM C BEKTOPAMHU.
[IpssmoyronbHas cucrema KOopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. IIpocrelimue
3a/la4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Boluncnenue yrioB MexAy NpSAMbIMA U IUIOCKOCTSAMH. KOOpIMHAaTHO-BEKTOPHBIM METOJA MpHU
pelIeHNH TeOMEeTPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHMS INporpamMmbl yuyeOHoOro mnpenmera «MaTemaTHkay
XapaKTEePU3YIOTCA:

I'paknanckoe BocnnuTaHue:

Cc(OPMHUPOBAHHOCTBIO T'PAXJAHCKOW TMMO3UIMM OOydaroumlerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NpPOLEAYp TIpakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M Ha3HAUEHUEM.

IIaTproTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO POCCUMCKOM Ipa)1aHCKOW MASHTUYHOCTH, YBOKEHHS K MPOLLIOMY
U HACTOSLIEMY PpOCCHUHCKOM MaTEMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHHSIM
POCCUMCKHX MAaTEMaTUKOB U POCCHMCKOM MAaTeMaTU4E€CKOW IIKOJbI, K HCIIOIb30BAHUIO 3THUX
TOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHHS:



OCO3HAaHMEM [JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHHS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHXKEHUN HayKW U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/Ja B IOCTPOEHUE
YCTOHYUBOTO OYyIYILIEroO.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTEeTHUYECKUM  OTHOLIEHHWEM K  MHpY, BKJIIOYas ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXIECHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHUYECKUM acCIeKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

dusznyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a >KU3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CIOPTUBHO-03J0POBUTEIHLHON
JESTENIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IEHHOCTU TPYIOJIIOOHUS; MHTEPECOM K PAa3IUYHBIM
cdepam mpohecCHOHATEHON JIEATEILHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa3OBaHHIO H
€caMO00Opa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pELIeHUH IPaKTUUECKUX 3a7jad MaTeMaTUYeCKO HalpaBIeHHOCTH.

JKOJIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYJIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLMAIBHO-
SKOHOMHMYECKUX TPOIECCOB Ha COCTOSHUE NPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAHHWEM
ro0abHOTO  XapakKTepa OJKOJOTMYECKHMX MpoOJieM; OpHEeHTalued Ha  NpPUMEHEHHE
MaTeMaTUYECKUX 3HAHUN Ui pelieHHsl 3a7ad B 00JIacTU OKpYXKAloUlel cpelbl, MIIaHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN JJIs1 OKPYKAIOILIEH CPEJIbI.

LleHHOCTH HAYYHOI'O MO3HAHMS:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOILIECTBEHHON NMPaKTHKH, TOHUMaHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJIOBEYECKOW JeATEIIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOW KyJIbTYpPOHM KaK CpEACTBOM IO3HAHMS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IPOEKTHYHD M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IPOTPaMMbl y4eOHOTO mpeameTa «MaTemMaTukay
XapakTepU3yIOTCS  OBJIAJICHHEM  YHHBEPCAIbHBIMH  HO3HABAMENbHLIMU  OCLICMBEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUuHbLMU
OelicmeusIMuU.

1) Vhusepcanvhvle noznasamenvusle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarOWuUxcs (0C8oeHUue Memooo8 NO3HAHUS OKPYHCAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX onepayuti, ymeHul pabomams ¢ ungopmayuet).

basoBble Jiornueckmne 1eMcTBUA:

® BBUIBJIATHh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,

MOHSATHUI, OTHOLICHUN MEXIy MOHATUAMH; (HOPMYTHUPOBATH OINPEICIICHUS MOHSITHH;
yCTaHABJIMBAThH CYIMIECTBEHHBIN MPU3HAK KiIaCCH(DHUKAIIMN, OCHOBAHHS JJIs1 0000IIeHUS
U CPaBHEHUSI, KPUTEPUH TIPOBOAMMOTIO aHAIIH3A,



BOCIIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30OBBIBATH CYXKIACHUS: YTBEPAUTEIHHBIC U
OTpULaTeNIbHbIE, eAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEYHs B (pakTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSAX; MPEHaraTb KPUTEPHH IJIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JiefaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIpsMbIe
U OT TMPOTUBHOIO), BBICTPAUBATh AaAPryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

BbIOUpaTh crnoco0 pemieHusi y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
peleHus, BbIOUpaTh Hanbosee MOAXOASIIUN ¢ YIETOM CaMOCTOSITENIFHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:

UCIIOJIb30BaTh  BONPOCHI  KaK  MCCIIEJOBATEIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(GopMyIupOBaTh BOIIPOCHI, PUKCUPYIOLIUE IPOTUBOpEUHE, PoOIeMy, yCTaHABIMBATh
UCKOMOE UM JaHHOe, (OPMHPOBATH TUIOTE3y, APTYMEHTUPOBATb CBOIO IO3UIIMIO,
MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHWPOBAHHBIM HKCHEPUMEHT, HUCCIEAO0BaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OOBEKTa, SBIECHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SBJICHUSMHU, IIPOLIECCAMU;
CaMOCTOSITENIbHO  (hOpMYJIHpOBaTh OOOOIIEHWUS ¥  BBIBOJABI IO  pe3yJbTaTaMm
POBEAEHHOrO HAOIIOAEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYyUYEHHBIX
pe3ysbTaToB, BEIBOJOB U 0000ILEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCA, & TAKKE BBIABUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISABJIATH Ae(PUINUTHI MHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIPOC U
JUISl pEeIlIeHNUs 3a/1a4H;

BbIOMpaTh MHGMOPMAIMIO W3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUJIOB U (OpM
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh HMH(OpMaIMIo, TMpeacTaBlsATh €€ B pPa3M4HbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBAaTh HAJA&KHOCTh HMHPOpPMAIMM IO CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIM
KPUTEPUSM.

2) VHueepcanvHbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCmb
COYUANLHBIX HABLIKOB 00YUAIOUUXCHL.
O0menue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUSI B COOTBETCTBUH C YCIOBHUSIMHU U LIETSIMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY peIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4YEHHBIH PE3yJIbTaT;

B X0JI€ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI T€MBI, IPOOJIEMBI,
pemaeMoil  3aJaud, BbICKa3bIBaTh MJEU, HAIEJICHHbIE Ha IOUCK pEeLIeHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHUAMH JpYIMX YYacTHHUKOB JHMAaJIOra,
0oOHapyXH1BaTh Pa3IMuUe U CXOJCTBO MO3UIINIL; B KOPPEKTHOH hopme popMyIHpoBaTh
pa3HorjIacusi, CBOM BO3PAKEHUS;



® [IPEICTABIATH PE3yJAbTAaThl PEIICHHs 3a/laud, SKCIIEPUMEHTA, UCCIIEI0OBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay Ipe3eHTAluH U
O0COOEHHOCTEN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMAaTh M KCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONW M WHIWBUAYaAJIbHOW pabOTHI
Opyd pelIeHUWH Y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeJb COBMECTHOW JEATEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHIbl PadoOT,
JIOTOBAapHUBATHCS, OOCYKIaTh IPOLECC M pe3ylnbTaT padoThl; 0000maTh MHEHHS
HECKOJIBKHX JIIOACH;

® yYacTBOBAaTh B IPYMIOBBIX (opmax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W WHBIC); BBINOJHATH CBOI YacTb PaOOTHI M KOOPAMHHPOBATH CBOHU
JeMCTBUSA C IPYTHMU YIEHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOEr0 BKJIaa B OOIIMM
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, odecneuugaom hopmMuposanue CMvlci08bix

YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 33]]a4H, BHIOUPATh CIIOCO0 PElIeHuUs C yIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEILIEHUH ¢ y4ETOM HOBOW MH(POPMALIUY.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI TpoIecca W pe3yilbTaTa PEUICHHS MaTeMaTHYeCKOH
3ajlauy;

® [PEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh IIPU PELICHUH 3a]1a4d, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TaHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPHUYMHBI
JOCTMDKEHUSI WM HENOCTHMIKCHHUSI PE3y/IbTaTOB JIESTEIbHOCTH, HAaXOAWTH OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOUKA, MPAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUN TE€OMETPUIECKUX
3ajad4.

OnepupoBaTh TMOHATUSMH: MMApPaUICIBHOCTh M TMEPIEHIUKYISIPHOCTh TPSMBIX U
IUIOCKOCTEH.

KnaccudumupoBats B3auMHOE pacmoiOKeHUE MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh TOHATUSMU: JBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIJla; TpaayCHasi Mepa IBYTPaHHOTO yTJa.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTth OCHOBHBIE BMJIBI MHOTOIPAaHHUKOB (NMpaMuUJa; MpU3Ma, NPSIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccuduiupoBaT MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUSA IS KIAacCU(UKALNU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPAaBUIbHBIE MHOTOTPAHHUKH; TIPSIMbIC U
HAKJIOHHBIE MPU3MBI, TapaJICICIUIIEIbI).



OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIMITEI IOCTPOCHHS CEYCHUH, UCTIONB3YS METO]I CIIEIOB.

CrpouTh ceueHHs MHOTOTPAaHHHKOB METO/IOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIC) IJIOCKHE
YEepPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HiIu
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJbl TPU PEUICHUH CTaHAAPTHBIX
MaTeMaTHUECKUX 3aJad Ha BBIYMCICHHUE PACCTOSHUN MEXIy IBYMsS TOYKaMH, OT TOYKU MO
HpSMOH, OT TOYKH A0 IIOCKOCTH, MEXK/y CKPEIINBAIOIIUMHUCS TPSMBIMH.

Pemate 3amauM Ha HaxOoXJIEHHE TIEOMETPUYECKMX BEIMYMH IO oOpa3naMm HiIu
QITOpUTMaM, HPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJbl TPH PEUIEHUH CTaHJapTHBIX
MaTeMaTHYECKUX 3aj7[ad Ha BBIYMCICHHUE YITIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMbBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/y TNIOCKOCTSIMH, JABYTPAaHHBIX YIJIOB.

Borancnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
npuMEeHEHHEeM (OpPMYJ; BBIUMCIATH COOTHOIICHHS MEXIy IUIOMIAJsIMA ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb MNOHATHSMU: CHMMETPUSI B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

M3Bnekath, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATH MH(POPMALINIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, MpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[lpumeHsaTh TeoMeTpuuYecKhe (aKThl s pEHIeHHs CTEPeOMETPUYECKUX  3ajad,
IPEIOIArafoIluX HECKOJBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsTh TpOCTEHIIME MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUECKHX 3a/1ad.

[lpuBoMTH, TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJTYYEHHBIC 3HAHWS HA IMPAKTHKE: aHAJTU3UPOBATh PEANbHBIC CUTYallUd U
NPUMEHATh W3YYCHHbIE TOHSATHA B  TpOLECCe TOMCKA  PEHICHUS  MaTeMaTHYeCKH
cOpMyYITHPOBaHHOW TPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENU C HMCIOJIb30BAaHHEM I'€OMETPUUECKUX MOHATHH U TEopem,
ammapara anreOpbl; penrath NpakTHIeCKHUe 3a7aqu, CBI3aHHbIC C HAXOKICHUEM I€OMETPUIECKIX
BEJIMYMH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: UWIHHIpUYECKast MTOBEPXHOCTb, oOpa3yromue
LWIMHIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHUYECKOn
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacoioKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpalleHUsl, TEOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B chepy U OMHCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYnCnsATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
Te.

N3o0paxarh u3yyaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.



BbINonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHUS BEKTOPOB U YMHOXCHHUSI BEKTOPA
Ha YUCI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIAIAfOT.

[TpuMeHSTH MPaBUIIO TapaJJICIICHITC .

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YroJ MEXIy BEKTOPAMH, CKAJIIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEACHNUE BEKTOPA HA YMCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJIsIpHOE TIPOU3BEICHUE, PACKIIAILIBATH BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TIpumensaTp reomeTpuueckue (akTbl Ui PEHICHUS CTEPEOMETPHUECKUX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemrate mpocreiinie reoMeTpHUECKUe 3aJaui Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HaXOXKICHUE
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM HWJIN aJiIrOpuT™MaM, NpUMCHAS U3BCCTHBIC MCTOJbLI IIPU
pELICHUH CTaHJAPTHBIX MATEMaTHYECKUX 3a]1a4.

[IpuMeHATh IpoCTEHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

IIpuBoauTh IpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPHUPOAE U KHU3HU,
pacrio3HaBaTh MPOSIBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEaJbHbIE CUTyalUd U
OPUMEHATh  HM3YYCHHBIC TOHSATHS B  MPOLECCe IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMynTUpOBaHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyaIllMd Ha SI3BIKE TE€OMETPHUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENU C HCIOJB30BaHHEM T'€OMETPUUYECKUX TMOHSTHH U TEOpeM,
armapara anre6p1;1; pemiaThb MPAKTHYCCKUEC 3aa4U, CBA3AHHBIC C HAXOXICHUECM I'COMETPUUCCKHUX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NPOrpamMMbl Bcero O;Tpo‘ﬂbm’le p 6aKanecm/1e o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
bubmuorexa [JOK
. Baezenne B CTepeoMeTpHIo 10 https://m.edscIJlo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6mmotreka [JOK
[MapanienbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubanoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 5;1[612'7/%68%1(&)25/10209837
bubnunoreka LIOK
° MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
" bubnnorexa [JOK
6 OOBEMbI MHOTOTPaHHHKOR o . https://m.edsc]i).ru/1c209e37
bubmmoteka IIOK
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
. HaumeHoBaHuUe pa3aeioB U TeM (nudpossbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThI pecypesi
bubmuorexa [JOK
1 Tena ppatenus 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 ObLEmb TEn S 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
crucTeMaTH3als 3HAaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IIpsiMasi, MJI0OCKOCTb,
npoctpanctBo. [IpaBuna
M300paKeHUs HA PUCYHKAX:
n300pakeHus II0CKOCTEH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://m.edso0.ru/14467518

Ilonstus: MEPECCKAr0IUCCA
IJIOCKOCTH, IICPECCKAIOIUCCA
ImpsAMasd U IJI0CKOCTb

https://m.edsoo.ru/9f4eae31

Ilonstus: MEPECCKA0IUCCA
IJIOCKOCTH, IICPECCKAOIUCCA
npsiMad U 1miI0CKOCTb

https://m.edsoo.ru/ae56ad45

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MMPOEKIIMOHHBIX
yepTexax

https://m.edso0.ru/58a8729a

HauanbHble cBeieHus o Ky0e u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHnst MHOTOTPaHHUKOB

https://m.edso0.ru/c4373c37

HauanbHble cBenieHHs 0 Kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIH.
CeueHust MHOTOTPaHHUKOB

https://m.edsoo.ru/bbc413dc

[Tonarue 06 akcHOMaTHYECKOM
IOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/9cfc3f4f




ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/da5bd46b

10

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPEOMETPHUU U
CIICACTBHUA U3 HUX

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUHU CTECPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/c2e97ba’

https://m.edsoo.ru/lac7f137

11

12

B3anMHOe pacnonoxeHue npsambIx
B IIPOCTPAHCTBE: NIEPECEKAIOIIHECH,
NapajuleIbHbIE U CKPEILUBAOIIUECS
IIpsIMBIE

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napajuleJbHbIe PSIMbIE B
IIPOCTPAHCTBE; NapAIUIEIBbHOCTD
TPEX MPAMBIX

https://m.edsoo.ru/2afalf36

https://m.edso0.ru/1977a523

13

14

[TapaieabHOCTD NPAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
[TapayuieabHOCTB IPAMON U
IUIOCKOCTH

VYTl ¢ COHANPaBICHHBIMU
CTOPOHAMH

https://m.edso0.ru/aa6f3833

https://m.edso0.ru/a78748f6

15

16

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE
VYron Mexay NpsIMbIMU B
IIPOCTPAHCTBE

https://m.edsoo0.ru/7ea636be

https://m.edsoo.ru/aa7a8f5c

17

[TapannenbHOCTb MIIOCKOCTEN:
napaJiesIbHble INIOCKOCTH

https://m.edso0.ru/26631b26




CaolicTBa napamieabHbIX

18 . https://m.edsoo.ru/34d5b9ec
IJIOCKOCTEH
[Ipocreiinve nmpocTpaHCTBEHHbBIE

19 (GHUrypbI Ha MJIOCKOCTH: TETPAIP, https://m.edsoo.ru/e9badc7d
KyO, ImapasuieseIuIe,

20 [MocTpoenue ceueHuit https://m.edsoo0.ru/653b13cb

21 [ToctpocHue ceueHmi https://m.edsoo.ru/72ece97d
KonTponbhas pabota no teme

22 Hpsimbie u mwiockocTH B https://m.edsoo.ru/f6438b9b
npoctpanctse. [lapanneabHocTh
IPSIMBIX U IIIOCKOCTEHN"
[IepnieHIMKYIAPHOCTD NPAMOU U

23 IUTOCKOCTH: TEPIICHIUKYIISIPHBIC https://m.edsoo.ru/a714f338
IPSIMBIE B TIPOCTPAHCTBE

24 Hpsimbie napaienbHeIe i https://m.edsoo.ru/e44f4d53
NEPNCHAUKYIIAPHBIC K IIJIOCKOCTH

25 Hpsimbie napauieibHee o https://m.edsoo.ru/25c8fdd8
MEPIEeHIUKYISIPHBIE K MIIOCKOCTH

26 HpI/I3H?K TEPICHIYIAPHOCTH https://m.edsoo.ru/f28e19f5
MMPSAMOHU U IIIOCKOCTHU

27 Tp MHEK TTEPTICHAMKYIAPHOCTH https://m.edsoo.ru/32a7de6e
MPSIMOY U TIIOCKOCTH

28 Teopema o NpAMOH https://m.edsoo.ru/4ea85ec3
NEPNCHAUKYIIAPHOU IMIOCKOCTHU

29 Teopema o NpAMOR https://m.edso0.ru/d9533342
NEPNCHAUKYIIAPHOU IINIOCKOCTHU

30 ~ Leopemaompsmoit https://m.eds00.ru/1556888b
NEPIEeHIUKYISPHON MIO0CKOCTH
[lepnieHIUKYNSIp U HAKITOHHBIE:

31 PACCTOALIE OT TORKM 210 https://m.edso0.ru/3bb9d2h9

IMJIOCKOCTH, PACCTOAHUC OT HpHMOﬁ

J0 IIITOCKOCTH




32

[IepnieHauKYSp U HAKIIOHHBIE!
paccTosiHuE OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
JI0 IIJIOCKOCTH

https://m.edsoo.ru/6fa81822

33

34

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU J10
IUIOCKOCTH, PACCTOSTHUE OT MPSAMOI
JI0 IIJIOCKOCTHU

[IepnieHauKYSp U HAKIIOHHBIE!
paccTosiHuE OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 IIJIOCKOCTHU

https://m.edsoo.ru/c456dcf7

https://m.edsoo.ru/5ad7c883

35

36

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJi, TMHEHHBIN Yroi
JBYTPaHHOIO yrjia

https://m.edsoo.ru/5527feed

https://m.edsoo.ru/6¢ce6ff8c

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPAHHOI'O yIJia

https://m.edsoo.ru/1e7c28bf

38

[lepneHAMKYISIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPICHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEU

https://m.edsoo.ru/7895d29e

39

[lepneHANKYISIPHOCTD MIIOCKOCTEM:
MIPU3HAK TEPIICHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEU

https://m.edsoo.ru/7271c12f

40

[lepneHAMKYISIPHOCTD MIIOCKOCTEM:
MIPU3HAK NEPIICHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEH

https://m.edsoo.ru/5b6673a4

41
42

Teopema o TpEx NmepneHAUKYISIpax

Teopema o0 Tpéx nepneHaAuKyIsIpax

https://m.edsoo.ru/8de5a9c?

https://m.edsoo.ru/cca2833d

43

Teopema o0 TpEX NEepHEHANKYIIAPAX

https://m.edsoo.ru/22caf7be

44

KonTponbHas pabora o Temam
"IleprieHIUKYISIPHOCTD MPSIMBIX U

L e

https://m.edsoo.ru/1b323f77




miockoctei" u "Yriabel MexIy
MPSAMBIMH U TIJIOCKOCTSIMU"

45

[TonsiTie MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPaHHHKA, BHITYKJIBIE U
HEBBITYKIIBIE MHOTOTPAaHHUKY;
pa3BEpPTKa MHOTOTPaHHUKA

https://m.edsoo.ru/f12f4edd

46

47

IIpusma: nN-yronbHas npu3Ma; rpaHu
Y OCHOBAHUS IPU3MBL; IpsAMas U
HAKJIOHHAs MTPU3MBIL, OOKOBas U
10JIHASl IOBEPXHOCTh MPU3MBbI

[Tapamienenunen, TpsMOYTrOJIbHBIN
napaiesienumne]] ¥ ero CBOMCTBa

https://m.edsoo.ru/d7ebd54e

https://m.edsoo.ru/f58ac2de

48

HI/IpaMI/II[aZ N-yrojbHas IMpamMuaa,
T'paHu U OCHOBAHUC ITUPAMU/bI;
0OKOBas U ITOJHAS IIOBCPXHOCTDH
MUupaMuabl; IIpaBUJIbHAA U
yceqéHHaﬂ InmupamMuaa

https://m.eds00.ru/36389a9b

49

[IpaBHUIIBHBIE MHOTOTPaHHUKMU:
MOHATUE IIPABUIBHOTO
MHOT'OI'PAHHUKA; TPABUJIbHAS
IIpU3Ma U NpaBUIbHAS IUPaAMMA;
IIpaBUJIbHAS TPEYrOJIbHAS MTUPAMUIA
U MPaBWIBHBIN TETpadp; KyO

https://m.edsoo.ru/1ed67d9b

50

[IpencraBiaeHre 0 MPaBUIBHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOAEKadIP U UKOCAdIP.

https://m.edsoo.ru/e3a23c2c

51

CI/IMMeTpI/ISI B IIPOCTPAHCTBC!
CUMMETPUSA OTHOCHUTCIIBHO TOYKH,
HpHMOfI, IUIOCKOCTH. DJIEMCHTBI
CUMMCTPUHU B ITUpaMUJax,
napajiejicnuIc1ax, rmpaBUJIbHbIX
MHOTI'OrpaHHHUKax

https://m.edsoo.ru/bd46185f




Briuucienue piieMeHTOB

52 MHOTOIPaHHHKOB: PEOpa, 1 https://m.edsoo.ru/3c28c528
JIMaroHalv, yIriibl
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSMOM
53 MPU3MBI, TUIOIIA b OCHOBAHHIA, 1 https://m.edsoo.ru/a5ed7546
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABHILHOM
54 HpaMHUIbI, TEOpEMa O TUIOMIAIN 1 https://m.edsoo.ru/a229cb6f
OOKOBOI TOBEPXHOCTH YCEUEHHOM
U PAMHU/TBI
55 ,IFOHTPOHI’HM pa6?Ta fo Teme 1 https://m.edsoo.ru/e84d9cef
MHororpaHHuKH
56 [Tonstue 06 06bEMe 1 https://m.edso0.ru/1ba674d8
57 O0BEM nupamuIbI 1 https://m.edsoo.ru/e63ch619
58 O0BEM nupamMuIbI 1 https://m.edsoo.ru/128cchdf
59 O0BEM THpaMu bl 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM nupamu b1 1 https://m.edso0.ru/39a416b6
61 O0BEM IPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 O0BEM TIPU3MBI 1 https://m.edsoo.ru/a6alb56¢
63 O0BEM MPHU3MBI 1 https://m.edsoo.ru/6ffc8623
64 ,IFOHTPOHI’HM paora o Tel}?e 1 https://m.edso00.ru/1a826542
OO0BbEMBI MHOTOTPAHHUKOB
[ToBTOpeHnue, 06001IeHNE
65 CHCTEMATH3AIIA SHAHITH. 1 https://m.eds00.ru/63c1f766
[Toctpoenue ceueHuii B
MHOTOT'PAHHHKE
66 lostopenue, 0bodmente 1 https://m.edsoo.ru/d219ddb9

cUCTeMaTHU3alus 3HAHUN.




67

Brluncnenue paccTossHUAN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J10
MPSMOM, OT TOYKHU JI0 TIJIOCKOCTH,
MEXy CKPEIUBAIOIUMUCS
IPSIMBIMU

Wrorosas KoHTpOJIbHAS paboTa

https://m.edso0.ru/1129561e

68

[ToBTOpeHmE, 0600IIEHNE
cuCTeMaTH3aIus 3HaHUMH.
Bprumncienue yriioB: Mex1y
CKPEIIUBAOIIUMUCS TIPSIMBIMH,
MEXy TPSMOIl U MIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IUIOCKOCTSIMU

https://m.edsoo0.ru/b44e7673

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 5

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yYeHUS

DJIeKTpOHHbIEe HU(POBbIE
o0pa3oBaTte/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc,
JaMeTp; TUTOIIA b TOBEPXHOCTH

cdepsl

https://m.edsoo.ru/e6a58a2c

B3aunmMHoe pacnonoxxenue cepsl
¥ TIJIOCKOCTH; KacaTeIbHast
IUIOCKOCTB K cepe; MIIoman
cdepsl

N3ob6paxenue chepsl, mapa Ha
wiockoctd. CeueHus mapa

https://m.edsoo.ru/8a7eb42e

https://m.edsoo.ru/fle6a34a

HI/IJ'II/IHJIpI/I‘—IeCKaSI ITOBCPXHOCTD,

https://m.edsoo.ru/2d2dfe52




00pa3yromue HUJINHIPUIECKOM
MIOBEPXHOCTH, OCh
LIHJIHHI[pH‘ICCKOfI IMOBCPXHOCTHU

Hunmuuap: ocHoBaHUs M GOKOBast
IIOBEPXHOCTh, 00pa3yroIas 1 OCh;
IUIOIIAAh OOKOBOI M ITOTHOM
MIOBEPXHOCTH

https://m.edsoo.ru/fcf68351

N300paxeHne NUIMHApPA HA
IJIOCKOCTH. Pa3BépTKa LuiMHApA.
Ceuenus nunuHApa (MIIOCKOCTHIO,
napajiebHON Win
NEepPHEHIUKYISIPHONH OCH
HUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yromne KOHUYeCKOn
MIOBEPXHOCTH, OCh U BEpLIMHA
KOHHUYECKOW MTOBEPXHOCTHU

https://m.edsoo0.ru/666ebad5

https://m.edso0.ru/f91757b4

10

KoHnyc: ocHOBaHMeE 1 BEepIIMHA,
00pa3syromas 1 OCh; MJI0IIA b
OOKOBOH U MOJTHON OBEPXHOCTH
VYceu€HHbI KOHYC: 00pa3yrolue
U BBICOTA; OCHOBAHUS M OOKOBast
MIOBEPXHOCTh

N306paxkenune koHyca Ha
ockocTy. PazBéprka konyca.
Ceuenus koHyca (IIJIOCKOCTBIO,
napauIeJIbHOM OCHOBAHHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIINHY)

https://m.edsoo.ru/fc7babab

https://m.edsoo.ru/a4bfccfd

https://m.edso0.ru/26¢49378

11

12

KoMOunarwms ten BpaieHus u
MHOTOTPAaHHUKOB

MHororpaHHuK, OMCaHHBIN
oko1o cepsr; chepa, BrcaHHAS B

https://m.edso0.ru/9cffd6f3

https://m.edsoo.ru/52fe59c6




MHOT'OI'paHHUK WJIA B TCIIO
BpalCHUsA

13
14

[Nousatie 06 00BpéMe. OCHOBHEIE
CBOICTBA 00BEMOB TeJl

O0BéM nUIMHIpa, KOHYCa

https://m.edsoo.ru/49a2fc48

https://m.edso0.ru/951324a7

15

16

O6bEM mapa u miomaas cheps

[TomoOHbBIE TENa B IPOCTPAHCTRBE.
COOTHOIICHUS MEXTY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
MOAOOHBIX TEN

https://m.edsoo.ru/3c663del

https://m.edsoo.ru/7a7c3f85

17

KonTponbHas padoTa 1mo Temam
"Tena Bpamenus" u "O0beMbl

TCJI

https://m.edsoo.ru/17bb757e

18

Bekrop Ha miockoct U B
MIPOCTPAHCTBE

https://m.edso0.ru/72669d66

19
20

CrnokeHne U BEIYUTaHHE BCKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

https://m.edsoo.ru/11blcche

https://m.edsoo.ru/ec1f9d28

21

PasnoxeHne BEKTOpa 110 TPEM
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuio nmapasuienenumnena

https://m.edso0.ru/81213f3b

22

Pewienue 3anad, CBA3aHHBIX C
IIPUMEHEHNEM IPaBUJI ACUCTBUH C
BEKTOpaMHU

https://m.edso0.ru/ca866867

23

KoopanHaTHO-BEKTOPHBIN METO/
IIPU PEIIEHUU T€OMETPUUYECKUX
3a1a4y

https://m.edsoo.ru/1de2f88a

24

25

IIpssMmoyronbHas cucrtema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
IIpocreitmue 3agaun B
KOOpJMHATax

Yron mexay BEKTOpaMH.

https://m.edso0.ru/75b68f61

https://m.edsoo.ru/d5226d23




CkansipHO€ ITPOU3BENECHNE
BEKTOPOB

26

27

28

Brruncnenue yrioB Mexy
MPSIMBIMH U TUIOCKOCTSIMU

KonTtponpHast pabora o Teme
"BekTopbl U KOOpAUHATHI B
npocTpaHcTse”

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpeMBbI Kypca INIaHUMETPHH

https://m.edsoo.ru/6b228fce

https://m.edso0.ru/373492c3

https://m.edso0.ru/339a84dd

29

30

31

[ToBTOpEHHKE, 0000IICHUE 1
CHCTEMAaTH3aIUs 3HAHUMA.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca INITaHUMETPUN

[ToBTOpEHKE, 0000IICHUE 1
cHcTeEMaTHU3alus 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX
pelIeHus

[ToBTOpenue, o6obIIeHNE U
CUCTeMaTH3alus 3HaHUi. 3a1aun
IJIAaHUMETPHUU U METOAbI UX
peleHus

https://m.edsoo.ru/71d2d412

https://m.edso0.ru/1bc556df

https://m.edsoo0.ru/117a7f57

32

33

[ToBTOpenwue, 060061IeHUE U
cHUCTeMaTU3alrs 3HaHH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOPEMBI Kypca CTEepEOMETPUH

Hroropas KOHTPOJIbHAA pa60Ta

https://m.eds00.ru/95e5e946

https://m.edsoo.ru/a66a7dc2

34

[ToBTOpeHnue, 06001IeHNE U
CHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

https://m.edso0.ru/ff93611f




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTh
79 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPHU PELICHUU
reOMEeTPHUECKUX 3aJau
73 OnepupoBarb NOHATUSMU: MapajliebHOCT, 1 IEPICHANKYIAPHOCTS
IPSIMBIX U IJIOCKOCTEN
74 KnaccuduuupoBaTh B3aMMHOE paclojOkKeHUEe MPsIMbIX U IJIOCKOCTEH B
IIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIA YTOJI, TPAHU JBYIPAaHHOTO YIIIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OmnepupoBarh MOHITUSIMHU: MHOTOTPaHHHK, BI)IHyKJII)If/'Iv ¥ HEBBITYKIIBINA
MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPAaHHUKA, IPAaBUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (IIMpaMuAa, MpU3MA,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)
KnaccuduuupoBarb ~ MHOTOrpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
78 kimaccuukanuu  (BBIMYKJIBIE W HEBBITYKJIbIE  MHOTOTPAaHHHKH,
NPaBUIbHBIE MHOTOTPAHHUKH, TMpsIMbIE M  HAKJIOHHBIE IPU3MBI,
napaJiesIeIuIe bl)
79 OmnepupoBatb HNOHSATUSMU: ceKymas IJIOCKOCT, ceyeHue
MHOT'OI'PaHHHUKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
HCIIOJIb3YSl METO/] CJIEZOB
CTpouth cedeHUS MHOTOTPAHHHUKOB METOJOM CJIEJOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemartp 3a1aun Ha HaXO0X/I€HUE T€OMETPUUYECKUX BEIUYMH 0 00paslaM
WIM aJrOpuTMaM, MPUMEHsSS U3BECTHBIE AHAJUTUYECKHE METOJbl IPH
7.12 pelIeHNH CTaHJAPTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIUMCIICHUE
paccTOSIHUN MEXIy ABYMs TOUKaMH, OT TOYKU JO MPSAMON, OT TOUKH 10
TUTOCKOCTH, MEXK/Ty CKPEIINBAIOIIIMHUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXJI€HHWE TE€OMETPUUYECKUX BEITUYMH MO 00pa3iam
WIH aJNrOpUTMaM, NMPHUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJBI IPH
7.13 pelIeHNH CTaHAApPTHBIX MaTeMaTHYeCKHUX 3a7ay Ha BBIYMCICHHE YIJIOB
MEXIy CKPEIIWBAIONIMMUCS TPSIMBIMUA, MEXIY MPSIMOH H IJIOCKOCTHIO,
MEX]y TUIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB
Bbuucnare 00BbEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB
714 (mpu3ma, nmupamMuaa) ¢ NpuMeHeHrneM GopMyJl, BBIYUCISATh COOTHOIIEHUS

MCKAY IIomaasaMunu HOBerHOCTeﬁ, 00BEMaMu HOI[OGHBIX
MHOT'OrpaHHUKOB




7.15

OnepupoBarh MOHATHSMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IIIOCKOCTh CHMMETPUU (UTYPHI

7.16

7.17

7.18

W3BnekaTth, mpeoOpa3oBbIBATb W HHTEPIPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[TpumensTh reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANONarallliuX HECKOJIbKO WIaroB pPEIICHMS, €CIU YCIOBUSA
MIPUMEHEHHS 33J]aHbl B ABHOH (popme

[IpuMeHATH mpocCTEHIIME NPOrpaMMHBIE CpPEICTBA U DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a1a4

7.19

7.20

11 KUIIACC

Kona
NMPOBEPAEMOr0
pe3yJibTara

6

6.1

[IpuBOIUTH MpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACIIO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MIPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTyallUM ¥ TPUMEHATh H3yYCHHBIE TOHATHS B TMPOIECCEe IOHMCKA
pelieHus MaTeMaTHYeCKU chopMyIHpPOBaHHON po0GJIEeMBlI,
MOJICJIUPOBATh PEAIbHBbIC CUTYAIlMH Ha S3bIKE T€OMETPHUH, MCCIIEIOBAThH
MIOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUH U
TEOpeM, arrapara ajnreOpbl, perarh MPaKTHYECKUE 3aa4H, CBSI3aHHBIE C
HaXO0XJICHUEM T€OMETPUYECKUX BETUMYHH

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

I'eomerpus

OnepupoBaTh NOHITUSIMU: LUWINHIPUYECKAsl TOBEPXHOCTH, 00pa3yolne
LWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHMYECKAas IOBEPXHOCTbD,
oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH

6.2
6.3
6.4

6.5

6.6

Pacrno3naBath Tena BpameHus (IHITMHADP, KOHYC, cdepa u map)
OOBSICHTH CITIOCOOBI MOJTyYEHUS TeJl BpallleHus
KrnaccudumupoBars B3auMHOE pacloioKeHHe CPephl U TUTIOCKOCTH

OnepupoBaTh TOHSATHSIMHU: IAPOBOW CErMEHT, OCHOBAHWE CETMEHTA,
BBICOTAa CETMEHTA, IIApOBOW CIIOM, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IIaPOBOTO CJI0S, IAPOBON CEKTOP

Boruucnsate 00BEMBI M TIIOMIAAM  TOBEPXHOCTEW TENM BpalllCHWUs,
Te€OMETPUUYECKUX TeTl C IPUMEHEHHEM (HOpMyIT

6.7

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIH B chepy u
OIMCAHHBIN 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpallleHUs

6.8

BBIUMCIIATE COOTHOWIEHHMS MEXIy IUIOMIAJAMH TOBEPXHOCTEN H
00BbEMaMU MOAOOHBIX TeI

6.9

6.10

N300pakaTh n3ydaemble (GUTYpbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BbImonHATE (BBIHOCHBIE) IUIOCKME YEPTEXKH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMsS Tel



BpaIeHus

6.11

W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpa3zoBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTypax, NpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuyeckue (PaxKThl A PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJAralolliuX HECKOJIbKO IIaroB PELIEHUS, €CJIU YCJIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JCHCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUSI BEKTOpa HAa YHCIIO, OOBACHATh, KAKUMU CBOWCTBAMH OHH
o0J1aaroT

6.15

6.16

[TprMeHsITh TpaBUIIO NapajuIeeNnuIiea IpY CI0KEHUH BEKTOPOB

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJd MEXIYy BEKTOpPaMH, CKASIPHOE IIPOU3BEIECHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YHUCIO, YIOJ
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, paCKIaAbIBaTh BEKTOP I1O
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

6.21

Pemars HpOCTCﬁHIH@ recOMCTPHUUYCCKUC 3aJa4ud Ha JIPHUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXOXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMIPUMCHAA HU3BCCTHBIC MCTOABI IIpu pEeIICHUN CTaHAAPTHBIX
MaTCMaTHYCCKUX 3a1a4

IIpuMeHATh mpoCTEHIIME NPOTrPAMMHBIE CPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MPpUMEPBI MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpupoac nu
JKHU3HHU, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh TOJIyYEHHBIE 3HAHUA Ha IMPAKTHKE: AHAJINW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb HM3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHuecKu C(OpPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I€OMETPUYECKUX IOHATHI U
TeopeM, armnapara ajireOpbl, perarh NpakTUYECKUe 3a1a4M, CBSI3aHHbIE C
HAaxO0KJICHUEM F€OMETPUYECKUX BEJINYUH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
7 I'eomeTpus
OcHOBHBIE TOHATUS CTEpEOMETpUM. Touka, MHpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
7.1 [TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMCTPHU U CIICACTBUSA U3 HUX



7.2

7.3

7.4

7.5

7.6

B3auMHOe  pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
MapajuleibHbIE M CKpelIMBaroIMecs npsaMble. [lapaimienbHOCTh MHpSAMBIX U
IUIOCKOCTEM B  INPOCTPAHCTBE: MapajulelibHbIE NPsIMbIE B  IMPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX MPSAMBIX, MAPAIIEIBHOCTh MNPSIMOM W IUIOCKOCTH. YTUIBI C
COHANPABJICHHBIMA CTOPOHAMH, YIOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapayueapHOCTB IIIOCKOCTEH: MapalIesIbHbIE IJIOCKOCTH, CBOMCTBA IapaJlIeIbHBIX
wiockocteil. [Ipocteiimive npocTpaHCTBEHHBbIE (GUTYpbl HAa IUIOCKOCTH: TETPadiap,
KyO, mapajuiesienumes, HIOCTPOSHHE CeUeHHM

[lepneHquKyISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIENIbHbIE U NIEPIICHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIIAPHON
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojd MEXKIAy MpsAMOM M  IIJIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PAacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHME OT HIPSIMOU 10
IUIOCKOCTH, MPOEKIMS (PUTYpBl HA TUIOCKOCTh. [leprneHauKymspHOCTh IIIOCKOCTEH:
IPU3HAK  MEPHEHAUKYISIPHOCTM  JIBYX  Iulockocted. Teopema o Tpéx
NEPIEHAUKYIIAPAX

[lonsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEpPTKa MHororpaHHuka. IIpusma: n-yrospHas
npu3Ma, TpaHd M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas NpU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH Npu3Msl. llapamenenunen, npsMOyroJbHbIN NapauIeaeuIe
U ero ceoicraa. [Iupamuaa: N-yrojapHas nupamMuaa, TpaHd U OCHOBAHUE ITHPAMU/IBI,
OOKOBas U IOJIHAS [MOBEPXHOCTh NMUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.
OneMeHTbl NpuU3Mbl U nHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE
IIPAaBWJIBHOTO MHOTOIpPaHHMKA, IpaBWibHAs NpPU3Ma M IpaBWIbHAs INHpaMHUIA,
IIpaBWJIbHAs TPEYrojbHas MUpaMUAa U IPaBUIBHBIA TeTpasap, Kyo. Ilpencrasnenune
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’3Ip, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMU B

CI/IMMeTpI/ISI B IPOCTPAHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUaX, MapajlICJICIUIICAaX, ITPABUIIbHBIX
MHOTI'OIrpaHHHUKax

Bbruucnenue »51eMEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. Ilmomans
OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH W IIOBEPXHOCTM NPABUIBHOM IHMpPAMHJbBI, TEOpeMa O IUIOLIAIH
yceu€HHoM nupamupl. [Tonstue 06 06béMe. OObEM MUpaMu/Ibl, TPU3MBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIMIEHUS MEXAY TUIOIIAIIMU MTOBEPXHOCTEH,
00BEMaMHU TTOJOOHBIX TEIT

11 KJIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

6

I'eomerpus

6.1

6.2

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIoOIIye MUINHAPUIECKON MOBEPXHOCTH, OCh
NUATUHIPUYECKOW MoBepxXxHOCTH. [lwimHIp: oCHOBaHWS W OOKOBasi MOBEPXHOCTb,
o0pa3ymolias 1 0cb, TUIOIIAIb OOKOBOH U MOJTHON MOBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MTOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYecKoi moBepxHOcTH. KOHyC: OoCHOBaHME W BeplIMHa, 00pasyromias U OcCh,



IJI0MIah OOKOBOW W TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIue u
BBICOTA, OCHOBAHUA U 60KOB3_$I TTOBCPXHOCTDb

6.3

6.4
6.5

Codepa u map: neHrp, paauyc, AMaMerp, II0IMaAb OBEPXHOCTH cdepsl. BaumHoe
pacrioyio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, IUIomaib
cepsl

N300pakeHne Tes BpalleHHus Ha MII0CKOCTH. Pa3BépTka nmimmHapa 1 KoHyca
KomOuHanmu Tten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIA
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPALLCHHSI

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 oOBEME
OpSIMOYTOJIBHOTO Tapajuienenunena u cienctsuss u3 He€. OOBEM IMIMHIpA,
koHyca. O0bEM mapa u mionaab chepol

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXKIY — IUIOMIASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEJ

6.8

6.9

Ceuenust uunuHApa (MapajuieibHO U MEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY), CEUECHUS 11apa

BGKTOp Ha IINIOCKOCTH W B IPOCTPAaHCTBC. CnoxeHre U BBIYHUTAHHE BCKTOPOB.
YMHOXEHUE BEeKTOpa Ha 4uciio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHHUEM MTPaBIII JCHCTBUI C BEKTOPAMU

6.10

[IpsamoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTOpA.
[Ipocreiimue 3amauM B KOOpJAMHATax. YTros Mexay Bekropamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BhIUMCIIEHHE YIVIOB MEXKIY NPSMBIMM U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH T€OMETPUUYECKUX 3a7au

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOMU OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kona

HpOBepﬂeMble Tpeﬁona}mﬂ K NPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NpOBepPsIeMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeHero o011ero
TpeOOBaHUS o0pa3oBaHus

Bnanenue meromamM J10Ka3aTeNbCTB, ajlrOpUTMaMHU pelIeHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpe/eNIeHue,
aKCUOMa, TeopeMma, CIEICTBUE, CBOICTBO, NPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KIECHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI, HCIIOJIb30BAaTh METOJ, MAaTEMaTU4EeCKOW WHAYKLNU;
IPOBOAMTH  JIOKA3aTElIbHBIE pPACCYKJIEHUS TpU pPELIeHUH 3ajad,
OLICHMBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCY)KIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSMHU: MHOXECTBO, IMOJAMHOXKECTBO, ONEpaluy Haj
MHOKECTBAMH; YMEHHE MHCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJIEHUHN U IIPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX TNPEAMETOB; YMEHHE
OIepupoOBaTh MOHATHAMU: Tpad, CBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3sTUYHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4

YMmenune OIICpHUPOBATH MOHATHAMU: HATypaJdbHOC YHCJIO, OEJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C panrOoHaJIbHBIM IIOKa3aTeiIeM, CTCIICHb C )ICI\/'ICTBI/ITGJ'II)HI)IM




nokasareiaeM, JorapupM 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOIO YHCJIA, OCTATOK II0 MOAYJIO, pPalUOHAIBHOE YHCIIO,
UppallMOHAIBHOE  4YMCIIO,  MHOXXECTBA  HATypallbHBIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENIBHBIX UHCEN, YMEHUE HCIO0JIb30BaTh
IPU3HAKKU JIeIMMOCTH, HAaUMEHBUIMHA OOLIMI AenuTenb M HauMEHbIIee
oOuiee kpaTHOe, anropuT™ EBKinaa mpu pemeHuu 3aaad; 3HaKOMCTBO C
pasIMYHBIMM ~ TO3ULUOHHBIMH  CHUCTEMaMM  CUHUCIIEHHs;  yMEHHE
BBITOJIHATH BBIUMCIICHUE 3HAUYCHUH M TMpeoOpa3oBaHMs BBIPAKEHHH CO
CTENEeHsAMHU M Jiorapudmamu, npeodpazoBaHus IPOOHO-pallMOHATIBHBIX
BBIPQXCHUM; YMEHHME OIEpUPOBATH IMOHATUSAMU: I10CIIEJOBATEIbHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpHuecKas nporpeccus,
OeckoHeYyHO yObIBaroIiasi TEeOMETpHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opMa 3alUCU  KOMIUIEKCHBIX uucen  (reoMeTpuyecKas,
TPUTrOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu@meTuyecKkue MAEUCTBUS € KOMIUIEKCHBIMU YHCIaMH; I[PUBOAUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEl;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2xX2 u  3x3, onpenenurenb  MaTpULBL,
reOMETPHUYECKUI CMBICI OIPEeTUTENs

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peEIlaTh YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MaTeMAaTHYECKHUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTei HayKu U pealbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTD (DYHKIIMHM, OrpaHUMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEKYTKE, HENpepbIBHAs (DYHKIMS, aCUMITOTHI I'paduka
(GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOJIWUThb aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUI, HAXOAWTh YpaBHEHUE KacaTelbHOW K rpauky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHM,
HaXOJUTh HAWOOJbIIME M HAUMEHbBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXKACHUS HAWIy4lIEro
pelnieHuss B NMPUKIAIHBIX, B TOM YHCIE COLMAIBHO-JKOHOMUYECKHX H
¢u3nUecKkrx 3a1avyax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTY C TTOMOIIBLIO
WHTErpajia; IPUBOJNUTH IPUMEPHI MATEMAaTHYECKOTO MOJEIUPOBAHUS C
NOMOIIIO AU depeHInanbHbIX YpaBHEHUH

YMenue onepupoBaThb NOHITUAMH: Tpaduk GyHKIUH, oOpaTHas




byHKIMS, KOMIO3UlMs (YHKIWHA, JTUHEWHAs (YHKIHS, KBaJpaTHYHAS
byHKLuS, paroHaibHast byHKLu, CTENIeHHast byHKIHA,
TpUroHomerpudeckue (QyHKIMM, OOpaTHbIE  TPUTOHOMETPHUYECKHE
¢yHkunM, TOKa3aTreiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKUIUH, BBINOIHATH NPEOOpa3OBaHUS
rpaduKoB (YHKIMNA, UCTIONB30BaTh TPApUKHU ISl U3yUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad W3 JPYTUX YYEOHBIX MPEAMETOB M
3a7a4 U3 peabHON JKU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIOMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHU,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/layd pa3HbIX TUIIOB (B TOM YHCIE HaA
MPOLEHTHI, JOJIM U YacTH, HA ABM)KEHUE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH YIpaBJICHUS TUYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHS, HEPAaBEHCTBA U MX
CUCTEMBI IO YCJIOBUIO 3a/1ayd, MCCJEN0BaTh IOJYUYEHHOE pEIIeHUE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB;, yMEHHE MOJEIUPOBAThH
peasibHble CUTYyallMM Ha SI3bIKE MAaTEMATHUKH; COCTaBJISITh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA U HUX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BAHUEM aIapara
anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBINH Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeHee apudMeTHueckoe, MeIuaHa,
HauOoJiblllece UM  HAWMMEHBIIEE 3HAUYCHHUs, pa3Max, JHUCIEepPCHUs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE WU3BIEKaTh,
MHTEPHPETHPOBATh HWH(GOPMAIHMIO, TPEACTABICHHYI0 B TaOnMIax, Ha
qyarpaMmax, rpagukax, OTpaXarollyto CBOMCTBA pealbHbIX IPOLECCOB U
SIBJICHH; TIPEACTABIATH UHPOPMALIMIO ¢ TIOMOIIBIO TaOJIUIl U JUATPaMM;
UCCIIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHbIE HAOJIOAEHUS C TOMOUIBIO  JHarpaMm
paccenBaHus U JINHEWHON PErpeccuu

VYMeHue onepupoBaTh NOHATUSAMH: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTb CIyYalHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; NPUMEHAThH
(GopMyJibl CIIOKEHHUS M YMHOXKEHHUS BEpOSTHOCTEHM, (QopMyiy IOJHON
BEPOSATHOCTH, (popmyny bepHysuin, komOuHaTOpHBIE (akThl U HOPMYJIBI;
OLICHUBAaTh BEPOSITHOCTH pealbHBIX COOBITUH; yMEHHE OIEepUupOBaThH
NOHATHAMM: CIydaiiHas BEIWYMHA, PpacIpelelIeHUe BEpPOATHOCTEH,
MaTE€MaTH4YeCKOe OXHUJAHWE, ITUCIEPCUS MW CTAHAAPTHOE OTKJIOHECHHE
CllyualfHOW BEJIMYUHBI, (QYHKIHUH paclpelelieHuss U  IUIOTHOCTH
PAaBHOMEPHOTr'O, ITOKA3aTENIbHOTO W HOPMAJIBHOIO  paCHpEACIICHHUI;
YMEHHME MCNOIb30BaTh CBOMCTBA M3YUEHHBIX paCHpEleNICHuN JUIs
pellleHusl 3ajad; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIIEIOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJBIIMX YMCEI B MPHUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TepecTaHoOBOK; OwHOM HproTOHA; yMeHwue
OPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCYKACHUS I PeLICHHs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh




BEPOATHOCTHYIO MOJI€Ib M UHTEPIPETUPOBATH MOJTYUEHHBINH Pe3ysIbTaT

YMeHne onepupoBaTh MNOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJA, IUIOCKUH yroi,
JBYI'PaHHBIA Yroj, TPEXTPaHHBIA YIroJ, CKPELIMBAIOIIMECS IPSMBIE,
[apaJUIEIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, yro
MEXAY MPSMBIMHU, YrOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE MEXAY
MPSAMBIMH, PACCTOSIHUE MEXAY IIOCKOCTAMH; YMEHUE UCIIOIb30BATH IIPU
pelIeHnH 3a1a4 U3y4eHHbIE (PAKTBHI M TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpaA; CTPOUTH
MaTEMaTUYECKUE MOJENH C IOMOILBI0 TI'€OMETPUUECKUX IOHATUH H
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMH IPAKTUYECKUE 33]1a41
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YMeHue ornepupoBaTh MOHATUSAMU: IUIOUIaAb (GUryphl, 00BEM (GUTYDHL,
MHOTOTPaHHUK, MPaBUIbHBII MHOTOTPAaHHUK, CEUEHHE MHOIOTpaHHUKA,
KyO, mapaienenunen, mnpu3Ma, OUpaMuia, (urypa U NOBEPXHOCTH
BpallleHHs, UWINHIpP, KOHYC, map, cdepa, miomanas cepbl, IUIomanb
MOBEPXHOCTU MUPAMUJBI, MPU3MBIL, KOHYyCa, IWIMHIpA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapaJljiesienuIeaa, MUpaMuabl, NpU3Mbl, LUIMHJIpA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUsI KOHYCAa U LIWIMHIpA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCAa, YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTU
BpalCHUs, UX CEUYCHHUS], B TOM YUCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOMCTBA Nr€OMETPUUECKUX (DUTYP, CAMOCTOSITEIBLHO
dbopMynupoBaTh OmpeseNieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI
0 CBOHMCTBax W NMpPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp 1o
Pa3NIWYHBIM TPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC
IIOCTPOCHHUSI
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VYMeHue omnepupoBaTh TMOHATHSMU: JBM)KEHHE B IPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, NOAOOHbIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HCIIOJIb30BaTh I€OMETPUYECKHE OTHOLICHMS
NpU PEIICHWW 3a/1a4; HAXOJWUTh TEOMETPUYECKHE BEIMYHMHBI (JITMHA,
yroj, IUIomaas, O0BhEM) TPHU peHIeHUH 3a7ad U3 JPYruX ydeOHBIX
NPEIMETOB U U3 PealbHOI KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCMONB3Yysl H3y4eHHbIe (DOPMYyNbl M METOABI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, HWINHAPA, TUIOMAIb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO MapajuleNieNuIea, MUpaMHIbl, TPU3MBI,
IUTMHIIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB
noJI00HBIX (uryp
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YMeHue oneprupoBarh NOHATUSAMU: NPSMOYTOJIbHAs CUCTEMAa KOOpPAUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPJIWHATHl BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpAa Ha YHUCIO, Pa3JIoKEHHE BeKTopa Mo Oasucy,
CKaJIIpHOE TIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEIECHUE, Yrol MEXKAY
BEKTOPAMM; YMEHHUE HCIOJb30BAaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelIeHUs] TeOMETPUYeCKHMX 3aJad M 3aJad Jpyrux Yy4yeOHbIX
IIPEIMETOB
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YMmenue BbIOMpaTh NOAXOMAUIMM METOJ JJid pelIeHHs 3ajauu;
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU MPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOIUTH
MpUMEpPbl MaTEeMaTUYECKUX OTKPBITUM POCCHUHCKOM W  MHUPOBOH
MaTEeMaTU4YeCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kox IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna u BBIYKUCIECHUS
11 Harypanbnble u nensle yncna. Ilpu3Haku AeIMMOCTH LEINbIX Yucell
12 Paunonanpupie uncina. OOBIKHOBEHHBIE U JECATHYHbIE JApOOM, IPOLEHTHI,
OeCKOHEUHbIe IEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpeHb HaTypajbHOHU creneHu. [leificTBus ¢ apudmeTnyeckuMu
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
CTETEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHYHbIC U HATYPAIbHBIC JTOTapHUPMBI
JeiicTButenpHple uucna. ApupMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yabTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBaHue BbIpaXKEHUN
1.9 KommuiekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenble U 1pOOHO-paAIIMOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHanbpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKie HepaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIbI
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocoObl 3ananus ¢yHkiuu. ['paduk QyHkiun. BzaumHo oOpaTHbIe
byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
39 Ob6nacte ompefeneHuss W MHOXKECTBO 3HaueHUM ¢GyHkuuu. Hymm ¢yHkoum.

HpOMC)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KyTKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I .



Makcumymsl 1 MUHMMYMBI (yHKnnu. Hawmbonpinee u HamMeHbIIee 3HAUYCHHE
(GYHKLIMU Ha TPOMEKYTKE

Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM TokaszareneMm. EE cBoiicTBa u

3.3 o .
rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipaduku
36 Toukum pa3peiBa. AcuMmnToTel TpadukoB ¢yHkumii. CsoiicTBa  (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEMN
3.8 ApudmeTrnueckas U reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Hauana maremarnyeckoro aHnaamsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE IeMEHTAPHBIX (YHKITHI
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxoxkieHne HaumOOJBIIETO W HAUMEHBIIErO 3HAYeHUS (YHKIHMH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MHTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoOXecTBO, orepauy Haj MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMbIe ¥ TIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHnaTsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYUEHUKA

* Maremaruka: anreOpa U Havyajla MaTEMaTUYECKOT0 aHanu3a, reomeTpus. ['eomerpus. 10-
11, knacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u n1p. AkunonepHoe o011ecTBo
«M3narenbcTBO «lIpocBemenney, 2024 r

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

MaremaTuka: anredpa ¥ Hadyajga MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
kyacc. AranacsH JI.C., byry3zoB B.®., Kagomues C.b. u n1p. AxkumonepHoe o011ecTBoO
«M3narenbcTBO «lIpocBemenne»,2024 r

Junaxktuueckue matepuansl 10 knacc. ['eomerpus . Mepsnsx A. I'., [Tononckuii B. b.,
Pabunosuu E. M., Skup M. C.,2022

Junaxktuueckue matepuansl 11 knacc. 'eomerpus . Mepsinsk A. I'., Ilononckuii B. b.,
Pa6bunosuu E. M., Slxup M. C.2022 r

«'eomerpust. 10-11 knaces». kiace. Yuedbno-metoauueckuit komrekT. FO.I1. Iy nHunsis.
B.J. Kponray3. Kontponbnsie pabotsl o reomerpuu. K yueonuky JI.C. Atanacsina.2023 r

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collection.edu.ru/

2. bubnmoreka I{OK https://m.edsoo.ru/

3. DnextuBHBIC Kypchl o Matemaruke http://metodist.1bz.ru/iumk/mathematics/ec.php
MHTErPUPOBAHHBIEC IPOEKTHI 110 MaTEMaTHKE U HH(POPMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php

4. Bcepoccuiickasi OJTMMITHA/IA IIKOJIBHUKOB 110 MaTEMaTHKE
http://old.math.rosolymp.ru/

5. Konekuus MHTEpaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JUIsl pabOThI Ha
UHTEPaKTUBHOI focke «MaTtemaTuka: crepeometpus, 10-11 kiacest mis Windowsy

http://physicon.ru/courses/catalog/30/36/320/2637/
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