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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOrO 00Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOILEHUH PEaIbHOTO M UJCAIbHOIO, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PCHMS YUYAIIMXCS, a TaKKe KadecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak OOecleYrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYHaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUH 33Ja4 €CTeCTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOIl
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCCHOHANIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyalbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKON
NeSITETHHOCTH 110 MHOTHUM HAIIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yuebHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00ydeHUs
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeHCTBUH, CIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCTICIITHOTO MTPOIODKEHHS 00pa30BaHHS 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMBbIE IS
KU3HU B COBpPEMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh TEOMETPHUIO



6osee ri1yOOKO, €Clii B JallbHEHIIIeM BOZHUKHET HEOOXOAMMOCTb B T€OMETPUUYECKUX 3HAHUAX B
npoecCuoHaNBHOM NeSTENbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHBIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCSA:

e (QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOM KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3ydaTh pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHuE yMEHHs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPaHHHUKH U TeJia BPALICHHUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
POCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX H
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

e OBJIQJICHUE AJNTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 33j]ad; (OPMHPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIEPIKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIIIICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacro3HaBaTh MMPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSX W TMPH H3yYEHUU APYTrUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HaA S3BIKE
FEOMETPUM U  CO3[aBaTh TI'E€OMETPUYECKHE MOJIEIH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUH ammapar JUid pelleHusT IPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3yJIbTaThl.

OTnMuuTEeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN

B HayaJle €ro u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET NPOTEKaHUE MHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IIPEMETA.

[Ipeamourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
NeSITeNbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy ydalIuxXcsi B Kypce
CTEpEOMETPUH NMPOBOIUTCS 3a CUET pPEIlIeHNUs 3aa4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAMUTCS C
OMOpOM Ha HArJISAHOCTh, & ONIEPUPOBaHKE 00pPa30M — B YCJIOBUSX OTBJIEYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKAHNU.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsMbie U MIOCKOCTH B MpOCTpaHCTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeensieTcss He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpEIHEero oOIlero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmBbl, pacrpee’EHHbIM M0 rofaM 00y4deHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHHE TIE€OMETPUYECKHMMHM  TOHATUSIMHM M  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATHNCH B OOIIYI0 CHCTEMY r€OMETPUIECKHIX MPEACTABICHUN 00yJaroIIMXCs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpun orBoauTCs 2 yaca B Heaemnto B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooydenwus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHM U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMM; YroJl MEXKIYy IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimume npocTpanCcTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; IoCTpOeHUe CEeYeHUH.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: YroJl MEXAY HNPSIMOM M IUIOCKOCTBIO; IABYTPAHHBIM Yrodl,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTe!. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHukKa. Ilpusma: N-yroiapHas npusmMa; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHbl; OOKOBas M IOJHAs IOBEPXHOCTb MHUPAMUIbL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M ukocadap. CedeHHs HOpU3MBI U
MAPaMU/BL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUH B IMpaMuax, napaieienurneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoi
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS MEXAY IUIOMAASMHU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKOH TMOBEPXHOCTH, OCh
MATUHAPUYECKOU ToBepXHOCTH. L{mmuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTh, 00pa3yromias 1
0Cb; IIOMIaAh OOKOBOI U TIOTHOM MOBEPXHOCTH.



Konnueckasi MoOBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHWMe M BeplIMHA, OOpa3yromas M OCh; IUIONIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanpb chepsl.

N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka HUIuHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONUCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Tel. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomaib cepsl.

[TonoGubie Tena B mpocTpancTBe. COOTHOUICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BéMaMu ITOLOOHBIX TEI.

Ceuenust wmwiMHIpa (MapauielbHO MW NEPHEHAUKYISIPHO OCH), CEYEHHUsI KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimme
3a/ayd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKalsipHOE NpOU3BEIACHUE BEKTOPOB.
Borunicnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ IpU
PELICHUU T€OMETPUUECKUX 3a/au.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IMporpaMmbl ydeOHoro mpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMHM OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOLEAYpP TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kJIaHCKOW MJICHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCI/If/’ICKOf/’I MaTEMAaTUKH, LIOCHHOCTHBIM OTHOHMICHHUEM K JOCTHXKCHHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapona; cHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

cTeTHYECKOE BOCIUTAHHE:

SCTETUYECKUM  OTHOLIEHHEM K  MHUpPY, BKIHOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIuvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHsI TPUMEHATH MaTeMaTHYeCKHe 3HaHUsS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOTIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaaTn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT GMaTH‘{eCKOfI HaHpaBﬂeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHUE:

Cq)OpMHpOBaHHOCTBIO BKOHOFquCKOﬁ KYJ'IBTypI)I, IIOHUMAHHUECM BIJIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW TSl pelIeHHs 3aad B 00JacTU OKpYKaIoLIEH Cpellbl, MIaHUPOBaHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHMMAaHUEM MaTeMaTHUYeCKON HayKu Kak chepsl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIbHOCTH, OTAIIOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU IS0 paSBI/ITI/ISI OWBUIIHU3AIINH,
OBJIAZICHUEM S3BIKOM MATEMAaTUKM U MATEMAaTHUYECKOM KYJIbTYpOM KakK CpEICTBOM ITO3HAHUSA
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MHpa; TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO U HCCIEIOBATENIbCKYIO JIESITEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oellceusimi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY,  YHUBEPCATbHbIMU — pe2yiamueHbiMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBISATH M XapaKTepU30BaTh CYLICCTBEHHbIC MPU3HAKUM MAaTeMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY TMOHATUAMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B haKTax,
JAHHBIX, HAONIONEHUSIX WM YTBEPKACHUSX; TMpeIyiaraTb KPUTEPUU Jisi BBIABJICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TpsMbIe
U OT TMPOTUBHOIO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH HPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBHIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMASAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIEICHHBIX
KPUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eHCTBUA:

® JCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSATENbHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OO0BEeKTa, SBJICHUS, IMpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENBHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOITYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIONI0KCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeDUIIMTH HHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX /I OTBETa HAa BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPE/ICTABJICHHS;



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pa3uyHbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuvie kommynuxamuenwvie oelicmeus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CY1aeMOW TeMbl, IPOOIIEMBI,
pelmaeMoi  3a7add, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJIAITh CBOU CYXKIEHUSI C CYXKACHHUAMH JpPYIMX YYacTHHUKOB JHMAaJIOra,
oOHapyKUBaTh pa3IMyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoIJIacusi, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/laui, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIBbHON pabOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pachnpeneisaTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh MpoLecC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
LITYPMb» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaKk OCO3HAHUS COBEPIIAEMbBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pEe3yNbTaToOB; BIAAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yibTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JOCTMDKEHUSI HWIIM HEIOCTHMIKEHUSI PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAMUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPAMAsi, MJIOCKOCTb.

[IpyMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUH I€OMETPHUYECKHUX
3azad.

OnepupoBaThb MNOHATHUSMU: NAPaUIEILHOCTh M MNEPIEHIAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduupoBaTs B3auMHOE paclooKeHUE MPSMBIX U IUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHWd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYTPaHHOIO yria.

OmnepupoBaTh MOHATUSMH: MHOTOTPAaHHHUK, BBIMYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOIPaHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napasuienenumnes, Kyo).

KrnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUS JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHBIE MHOTOTPAHHMUKH; TMPSIMBIE U
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIE/IbI ).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUSI CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIONHSTH (BBIHOCHBIE) TJIOCKHE
YEpTEkH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslaM WId
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 3aJa4 Ha BBIUMCICHHE PACCTOSHUNA MEXAY ABYMS TOYKAMH, OT TOYKHU MO
IPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemare 3amaun Ha HaxoXIACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasuaM WId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl TPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJlady Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
NPSIMOM 1 TTOCKOCTBIO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (GOpMyl; BBIYHMCISITH COOTHOIICHHS] MEXIY IUIOMAASIMHA TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CUMMETPUH; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClaM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpoOCTEHIIME MPOTpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TpuBoANUTE mNpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH pPEAIbHBIE CUTYallud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TOHATUNH U TEOpeM,
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arrapara a.HI‘66pr; peuaTth MPAKTUICCKUC 3ala4U, CBA3AHHLIC C HAXOXJICHUCM I'COMCTPUUCCKUX
BCJIIMYHH.

11 KJIACC

Onepuposatb MOHATHSAMH: LWIAHPUYECKAs IIOBEPXHOCTb, oOpasyromue
WIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
IOBEPXHOCTH, KOHYC; Cepruueckas HOBEPXHOCTb.

Pacno3naBare Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: INIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOIAAM IOBEPXHOCTEH TeJ BpAalllEHUs,, F€OMETPUUECKUX Tel C
npUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPaHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLICHUS MEXIY IUIOIIAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TeJ.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 0OO0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpencTaBICHHYIO Ha YePTEeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINOMHATE AEUCTBUSA CI0KEHUSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINAIIEA.

OnepupoBaTb MOHATUSAMHU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJll MEXKIAY BEKTOPAMH, CKaJISIPHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAbIBATH BEKTOP 110 ABYM HEKOJIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUYECKUX  3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IPUMEHEHHs 33JlaHbl B SIBHOU
dopme.

Pemate mpocreiiye reOMETpUYECKHE 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOA.

Pemlate 3amaun Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKHMX OTHOLIEHWH M HaXOXICHUE
TreOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PELIEHNH CTaHAAPTHBIX MATEMATHYECKUX 3a4a4.

[IpuMeHATs mpocTeHIIne MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoguTe IpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HH,
pacno3HaBaTh NPOSBICHNE 3AKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC CUTyalUd U
INPUMEHATh  W3Y4YEHHbIE IMOHATHS B  IIPOLlECCE ITOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbl, MOAETUPOBATh pPEalbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
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HCCIICA0BAaTh NOCTPOCHHBIC MOJACIN C HCIOJB30BAHUCM T'COMCTPUYCCKUX MOHATUH U TCOpPCM,
arrmapara anre6pbl; peuiaTh MPAKTUYCCKUEC 3aa4u, CBA3aHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BCJIIMYHH.

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA3OBATEJIbHON TIPOI'PAMMBI

10 KJIACC
Kon .
HpOBepsIEMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUs! 0CHOBHOI
pesyabTaTa 00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
7 I'eomerpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb
79 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX IPH PELICHUU
reOMETPHUECKUX 3a]a4
73 Onepuposarb MOHATHAMU: NAPA/LIENLHOCTb 1 [EPIEHAUKYIAPHOCTS
IPSIMBIX U IJIOCKOCTEN
74 KnaccuduuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBarh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOIO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIpPaHHOIO yIia, rpaaycHas
Mepa ABYTPaHHOIO yria

OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BBIMYKJIBIH U HEBBITYKJIbII

76 MHOTOT'PaHHUK, 3JIEeMEHThl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK

77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpU3Ma,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)
KnaccudumpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBAaHHS IS

78 kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TIPU3MBI,
napasuJiesIenune bl)

79 OmnepupoBatb TIOHS THSIMH: CeKymiast IUIOCKOCTB, CeYeHne
MHOT'OI'PaHHHUKOB

710 OOBACHATH  NPUHIMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOIPAaHHHKOB,

HCIIOJIB3YA METOA CJICI0B

CTpouTh cedeHUS MHOTOTPAHHHUKOB METOJOM CJIEJOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y

Pemrate 3amaun Ha HaXOXJIEHHE TEOMETPHUECKUX BEITHYUH MO 0Opas3am
WIM aJrOpuTMaM, MPUMEHsSS W3BECTHHIC AHAJUTUYECKHE METOJbl IpH
7.12 pelieHNH CTAaHJAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha BBIYUCICHHE
paccTOSIHUN MEXIy ABYMS TOUKAMH, OT TOYKU JO MPSAMON, OT TOUKH JI0
TUTOCKOCTH, MEXK/TY CKPEIINBAIOIIMHUCS TPSIMBIMA

Pemrats 3aa4i Ha HaXOXKXIACHUC r€COMCTPHICCKUX BCIWYHH I10 o6pa3uaM
WM aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOAbI IIpH

7.13
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pelICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYHMCIECHUE YIJIOB
MEXKIy CKPEILIMBAIOIIKUMHUCS IPSIMBIMH, MEXAY NPAMOU U IUIOCKOCTHIO,
MEXAY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

Bbuucnare 00BbEMBI M IUIOMAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, mupamMua) ¢ IPUMEHEHUEM (OPMYII, BEIYUCIATH COOTHOIICHUS

714 MEXIy  IUIOLaIsiMu IIOBEPXHOCTEH, o0bEMaMu HOJOOHBIX
MHOTOT'PaHHHKOB
715 OmnepupoBaTh NOHATHUSAMH: CUMMETPHsS B TPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBI
W3BnekaTb, npeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpPEeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensaTh reomerpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOJararmlliX HECKOJbKO IIArOB PELICHHS, €CIU YCIOBHS
IIPUMEHEHMsI 3aJJaHbl B ABHOH (opme
718 [IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3314
719 [IpuBoaUTH MpUMeEpBbl MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B MpHUpoje U
KM3HH, PACIIO3HABATH MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsATH MOTydYeHHBIE 3HAHHS HAa TPAKTHUKE: aHAIM3UPOBAThH PeabHbIC
CUTyallUd M TNPUMEHSTh M3yYCHHbIE IIOHATUS B Ipoliecce IOUCKa
pelieHus MaTeMaTUYEeCKU copmynupoBaHHON poOIIEMBI,
7.20 MOJICJIUPOBATh peajibHble CUTYAllMH Ha SI3bIKE T€OMETPUHU, MCCIEJOBAThH
MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TEopeM, armapara aiareopsl, pelaTh MPaKTUYECKUE 3a]1aul, CBA3aHHBIE C
HaXO0XKJICHHEM TeOMETPUYECKHUX BEIINYHH
11 KJIACC
Kon .
HpOBEPsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATHIMH: IFJIUHAPHYECKAsi TOBEPXHOCTh, 00pa3yromime
6.1 WINHAPUYECKOW MOBEPXHOCTH, LMIMHIP, KOHUYECKas IMOBEPXHOCTb,
oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPAILICHHSI
6.4 KnaccugunupoBarh B3auMHOE paciojIokeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIApOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbraucnate 00BEMBI M IJIOMIATM  TIOBEPXHOCTEH TENm BpalleHHs,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u

OIMCAHHBIN 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WK TEJI0

13



BpallleHus

6.8

6.9

BBIYHCIATE COOTHOIICHHS MEXIY IUIOMIQJSIMH  IMOBEPXHOCTEH M
00BEéMaMH TOHOOHBIX TEI

N3o00paxarh n3ydaembple QUTYPHI OT PYKH M C MPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbImonHATh (BBIHOCHBIEC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeI
BpalIeHUs

6.11

W3Brekatb, MHTEPHPETUPOBATH M MPeoOpazoBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

6.13

6.14

6.15

6.16

[TpumeHsTh TEOMETpHUECKUE (AKTHI ISl PELHICHUS CTEPEOMETPHUECKUX
3a/1a4, IMPEANoJaralluX HECKOJBbKO IIaroB PELICHUs, €CIH YCIOBUSA
PUMEHEHHS 33JJaHbl B IBHOH (opme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BI)IHOJIH?ITI) Z[eflCTBI/Iﬂ CJIOKCHU BeKTOPOB, BbBIYHUTAHUA BGKTOPOB nu
YMHOXXEHHUSI BEKTOpa Ha YHCJIO, OOBSACHATH, KAKUMHU CBOMCTBAMHU OHH
001a1af0T

[TpuMeHSITh TPaBUIIO TApAIUICIICIHIIC/IA TIPY CIIOKCHHH BEKTOPOB
OnepupoBaTh MOHATUSAMU: JAEKAPTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJI MEXKIy BEKTOpaMH, CKaJsIpHOE IMPOU3BEJCHHUE BEKTOPOB,
KOJUIMHEAPHbIC ¥ KOMILJIaHAPHBIC BEKTOPBI

6.17

6.18
6.19

Haxonute CymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA Ha YMCIIO, YroJl
MEXy BEKTOpaMH, CKaJIIPHOE IIPOM3BEICHUE, PACKIAIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh IUIOCKOCTh YPABHEHHEM B IEKapTOBOM cHCTEME KOOpAHHAT
Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPJAUHATHOTO METO1a

6.20

6.21

Penrate 3agadu Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUN U
HaXOXIACHUEC T'COMCTPUUCCKHUX BCIUYHH I10 06pa311;aM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peUICHUN CTAaHAAPTHBIX
MaTEMAaTHYCCKUX 3a1a4

[IpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMAaTUUCCKUX 33.KOHOMCpHOCTCI’I B IIpupoac nu
JKU3HH, paCliO3HABaTh MPOSABJICHUC 3aKOHOB I'COMETPUHU B HCKYCCTBC

[TpuMeHsATH TOJIydeHHbIE 3HAHMWA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIecce
MOKUCKAa pEIIeHUs MaTeMaTU4ecKu CHOpMYITUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYallMu Ha SI3bIKE F€OMETPHH, HCCIEA0BaTh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TEeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUUHMH
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kox IIpoBepsieMblii 371eMeHT cOAepPKAHUA

7 I'eomerpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
7.1 [lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX

B3auMHOe pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
NapajulesibHble M CKpellMBaroIuecs npsamele. [lapainensHOCTh MNPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajulelibHble NpPsIMblE B  MPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MNPSIMOM U IUIOCKOCTH. YTJIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKAYy NpsIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCT IIIOCKOCTEN: MapaJuleabHbIE TUIOCKOCTH, CBOMCTBA MAPAJUIEIBHBIX
wiockocteil. [Ipocteiimue nmpocTpaHcTBEeHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,
KyO, mapajuienenues], IOCTPOSHHE CeUeHHM

1.2

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI U IUIOCKOCTH: NCPHCHIAUKYJIAPHBIC [IPAMBIC B
IPOCTPAHCTBE, NPsIMbIE MapajlUIeIbHble U NEPIEHAUKYISAPHBIC K ITIOCKOCTH, TIPU3HAK
HEePHEHNKYIAPHOCTH IPSIMOI U INIOCKOCTH, TEOPEMa O MPSMOI eprneHAUKYISIpHON
IUIOCKOCTH. YTIJIbBI B MPOCTPAHCTBE: Yrojd MEXIy IMpsAMOM U IJIOCKOCTBIO,

7.3 JBYIpaHHBIA yroJjl, JMHEWHBIH yros JByrpaHHoro yria. Ilepnenaukynsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKHM OO0 INNIOCKOCTH, pPaCCTOAHHUE OT HpﬂMOI\/JI a0
IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
IIPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx
HepIeHINKYIspax

[TonsiTue MHOrorpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHMKA, BBIIYKIIBIE U
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHHMS NMPU3MBI, NpsiMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN MTapauIeIICIINIIE T
u ero corcTia. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAaHUE ITUPAMHUJBL,

7.4 OOKOBas M IOJIHAA MOBEPXHOCTh NMUPAMUJbI, IPABUJIbHASA U yCeUEHHAs MUpaMHa.
OnemMeHTsl NpuU3Mbl W nHpaMuzbl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs MNpU3Ma U MpaBWIbHAsg TNHUpaMHIA,
npaBUJIbHAS TPEYToJIbHAS NMUpPaMuUa U MpaBUIIbHBIA TeTpasap, KyO. IlpeacraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAeKa’aAp M uKocayapyrue CeueHus
IPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/IH B NIPOCTPAHCTBE: CHMMCETpUA OTHOCUTCIIBHO TOYKH, HpHMOI\/’I,
7.5 IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMUpaMUZax, nmapajiejacuurneaax, mpaBUJIbHbIX
MHOT'OI'paHHUKax

Bbruucnenue 31eMEHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yriuel. Ilnomansb
OOKOBOM TMOBEPXHOCTH U TOJHOH MOBEPXHOCTU MPSAMOM MPU3MBI, IUIONIA]b
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsiMOM mpu3Mbl. [Tnomans 6oxkoBoi
MIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOM IHpPAaMHUIbI, TeOpemMa O IIIOMAIu
yceu€HHoi nupamupl. [Tonstue 06 00béMe. OObEM MUpaMHIbl, TPU3MBI

HOIIO6HBIC TCJIa B IIPOCTPAHCTBC. CooTtHonieHHs MCKAY IIomaasiMun HOBCpXHOCTCﬁ,

7.7 .
00BbEMaMHU TOTOOHEIX TEI
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11 KJIACC

Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

6 I'eomerpus

HunuHapudeckasi MOBEPXHOCTh, 00pa3yOIIHNe MHJIMHIPHISCKON TTOBEPXHOCTH, OCh
6.1 UATUHIPUYECKOW moBepxHOCTH. LMiMHIp: OCHOBaHMS M OOKOBasi MOBEPXHOCTb,
oOpasyromas 1 0Ch, IIIONIaab OOKOBOW 1 MOJIHON TOBEPXHOCTH

Konunyeckas moBepXxHOCTh, 00pa3yrolire KOHUYECKOI MOBEPXHOCTH, OCh U BEPIIUHA
KOHMUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BepiIMHA, 00pa3ylomas M OCh,

6.2 IJI0IIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yroIlue u
BBICOTa, OCHOBAHWMSI 1 OOKOBAsI IOBEPXHOCTH
Cdepa u map: ueHTp, paauyc, IMamMeTp, IIONMAAb HTOBEpXHOCTH cepbl. Bzanmuoe

6.3 pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaib
cepsl

6.4 N3o006paxxeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka numuHApa 1 KOHyca

6.5 KoMOunammu Tten BpalieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONMUCAHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WU TEJIO0 BPAIICHUS

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Mapajjiesienuneaa M ciueactBus u3 He€. OO0BEM IMIMHIpA,
KoHyca. O0BEM mapa u miomanb cepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXKIY — IUIOIMIAISIMHU

6.7 MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI
6.8 Ceuennst uunuHapa (MapajuielbHO U TMEPICHIUKYISIPHO OCH), CEUEHUs KOHYca
(mapayuienbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa
Bekrop Ha mimockoctd u B mpocTpaHcTBe. CIIOKEHHWE W BBIYUTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3inokeHne BEKTOpa 1Mo TPEM HEKOMILUTAHAPHBIM
BekTopaMm. [IpaBuno mapamnenenumnena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPaMHU
[IpsMoyronbHasl cucTeMa KOOpPAWHAT B MpocTpaHcTBe. KoopauHAThl BeKTOpA.
6.10 [Ipocreiimme 3amaun B KOOpAMHATaX. YTOJN Mexay BekTopamu. CkansipHOe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJI0B MCXKAY NPAMBIMU M ILNIOCKOCTAMM.
KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTOJ IIpHU PCIICHHUU I'COMCTPUYICCKHUX 3a1a1
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IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHON TPOTPAMMABI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOoOBaHMS o0pa3oBaHus

Brnanenue merogamMmu J10Ka3aTenbCTB, AJITOPUTMAMM PEIICHHS 3a/1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHUE,
aKCHOMa, TeOopeMa, CJIEACTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATD
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKICHHE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXKICHUS MpPU PELICHWH 3aj]ad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
ONEpUPOBATh MOHATHUSAMU: MHOXKECTBO, MOJMHOYKECTBO, ONEpaluu Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
amnmnapart JJI ONUCAHMS PEATIbHBIX IIPOLECCOB U SBJICHUHN U IIPU PEILICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoOBaTh MOHATHAMHU: Tpad, CBI3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJIOE YHCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJlbHON CTENEHHU, CTENIEHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTelNeHb C  JeHCTBUTENIbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHIEHC
IPOMU3BOJILHOIO YHCA, OCTATOK IO MOAYJNIO, palMOHAIBbHOE 4YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHUE HCIIOJIb30BATh
IPU3HAKN JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH JAETUTeNlb U HauMeHbIlee
o01iee KpaTHOe, aNropuT™ EBKiIMIa MpH pelleHny 3a/1a4; 3HaKOMCTBO ¢
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAuY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
2 CTETICHAMH H norapu@mamu, npeoOpa3oBaHusl APOOHO-PAIMOHATIBHBIX
BBIPQXCHUI; YMEHHME OIIEPUPOBATh IOHATUSAMU: IIOCIENOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeyHO yObIBaroIlasi TeOMeTpHuYecKass Mporpeccusi; yMeHue
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dbopMyn1; yMEHHE ONepUupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YKCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TpUTOHOMETpHYEcKass W  anreOpanueckas); yMeTb  IPOU3BOIUTH
apudMeTHUecKue NeHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPUBOJUTH
IpUMEphl  HCIOJIb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  OIepupoBaTh
HNOHATHAMM: MaTpuma 2x2 u  3X3, onpenenurenb  MaTpULBL,
T€OMETPUUECKUI CMBICIT OTIPEAETUTENS

YMeHue onepupoBaTh MHOHATUSMHU: PalMOHAIBHBIE, UPPALMOHAIIBHBIE,
3 MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPHUUECKHE
YPaBHEHHsS U HEPABEHCTBA, MX CUCTEMBI; YMEHHME OIEPUPOBATH
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MOHSTUSIMU: TOXIECTBO, TOKIECTBEHHOE NMpeoOpa3oBaHHE, YpPaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCHIHHOCTD
YpaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YPaBHEHMS,
HEPaBEHCTBA W CHUCTEMBbI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIAThH
ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C TMapaMeTpoM; IPUMEHATH
yYpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs PELICHUS MaTeMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peaIbHOM KU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (QYHKIUS, YETHOCTh (DPYHKIIHU,
NEPUOIMYHOCTD (DYHKIMHM, OrPAaHMYCHHOCTHh (PYHKIIUH, MOHOTOHHOCTbH
byHKIMH, SKCTpeMyM (GYHKIMH, HauOoJIblllee M HaMEHbIlIee 3HAUCHUS
(GyHKIMU HA TPOMEXYTKE, HeNpepbIBHAs (DYHKIHSA, aCUMIITOTHI Tpaduka
byHKIMY, IepBasi U BTOpas MPOU3BOJAHAS (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, NepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUUCIIAT  TPOM3BOJTHBIE CYMMBI, IIPOM3BENEHHS, YacTHOTO U
KOMMO3UIMK (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHUE HAaXOJUTh INPOWU3BOAHBIC SJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO MJI HCCIEAOBAaHUA (YHKIIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHBINIWE 3HAYCHUS (YHKIHN; CTPOHUTH
rpadvKy MHOTOYJICHOB C HCIIOJIb30BAaHHEM arrmapaTa MaTeMaTH4eCKOro
aHaM3a; TPUMEHATh TPOU3BOJHYIO ISl HAXOXKICHHS HAMITy4IIero
pellieHrsT B MPUKIATHBIX, B TOM YHUCJE COIMAIbHO-DKOHOMHYECKUX H
bu3MYeCcKuX 3a7a4ax; HAXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C MTOMOIIBIO
WMHTETpasa; MPUBOAUTH IMPUMEPhl MATEMaTUYECKOTO MOJEIHPOBAHUS C
noMoIbio audQepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATHSIMH: Trpaduk QyHKIUH, oOpaTHas
GbyHKLMsA, KOMIO3ULMUSA (YHKUUH, JUHEWHas (yHKUMSA, KBaJpaTHYHAs
byHKIMS, panuoHanbHas byHKIMA, CTEIECHHAas byHKIHS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3aTelbHas U Jorapugmuueckas (QyHKIUU; YMEHHE
CTpOUTh TpadUKU H3YyYEHHBIX (YHKUIMN, BBINOJIHATH MpeoOpa3oBaHUs
rpadukoB GyHKIUHI, UCTIONIB30BaTh I'paUKH I U3YUYEHUS MPOIIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruxX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM KU3HU; BhIpaXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOME Ui
pellleHns] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAWHATHOM IIJIOCKOCTH MHOJKECTBA PEIICHUN YpaBHEHHWH,
HEPABEHCTB U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJayM, MCCIEJOBAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJAbTAaTOB; yMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33J1ayH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armnapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpefiHEe apupMeTHUecKoe, MeIaHa,
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HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUCIepcHus,
CTaHJapTHOE OTKJIOHCHHE YHCIOBOrO HaOOpa; YMEHHE U3BIIEKATh,
UHTEPIPETUPOBATh HH(GOPMAIMIO, MPEACTABICHHYIO B TaliHIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA PeallbHBIX MPOILECCOB U
SBJIGHUH; MPEACTaBIATh HHOOPMALIUIO C TOMOLIBIO TAOJIUIl U AUArPAMM;
UCCJIEI0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKkuXx METOJOB U  DJEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCIICIOBATh COBMECTHBIC HAONIOACHHS C TOMOINBIO JHarpaMm
paccerBaHMs U JUHEUHOU perpeccuu

YMeHue onepupoBaTh IMOHATHSMHU: CIyYalHBIM OMNBIT W ClIy4allHOE
CcOObITHE, BEPOATHOCTb CIYy4YalHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyin, koMOMHAaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSIMM:  CIy4ailHass BEIUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTeMaTUYeCKoe OXHUJAHWE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKIMU pacOpenesieHus U IJIOTHOCTU
PAaBHOMEPHOTO, IMIOKa3aTEJIbHOTO © HOPMAJIBHOTO  PACIPEICICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNieHud s
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh
BEPOATHOCTHYIO MOJIETTb M1 HHTEPIPETUPOBATH OMYyUYEHHBINA pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH  Yroul,
JIBYTpPaHHBIA yroj, TPEXTPaHHBIM yroj, CKpEeIIMBAIOLIUECs MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, yrou
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pellIeHnn 3a1a4 W3ydeHHble (AaKThl U TEOPEMbI IJIAHUMETPUU; YMEHHE
OLIGHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O T'€OMETPUUECKUX TOHATUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH ITPAKTUYECKHE 33ajaul

10

YMeHue onepupoBaTh NOHATUSAMM: IIOWAAbL (UIYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPaBUIbHBI MHOTOTPaHHHMK, CEUYEHHME MHOIOIPAaHHUKA,
KyO, mnapajuienenunen, MnpusMa, NUpaMuaa, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, Iap, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NUPAMUJBI, MPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesienuIea, NUpaMuabl, IPU3MBbL, LUIMHIpA,
KOHYca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUEHUSI KOHyCa W IWIMHIPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEUYCHHE
MHOT'OTpaHHHKA, U300pakaTh MHOTOI'PAaHHUKH, (QUTYpPBl U MOBEPXHOCTH
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BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeesieHns U3y4aeMbIX (DUTYyp, BBIIBUTATH THUIIOTE3bI
0 CBOHCTBaxX M NpPH3HAKaX F€OMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

11

12

13

YMeHue onepupoBaTh MNOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbId TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00MSA, TOMO0O0HBIE (UTYPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh TI'€OMETPUYECKHE OTHOIICHUS
OpU PELICHWU 3a/1a4; HAXOAWUTh TeOMETPUYECKHE BEIMYMHBI (JJIUHA,
yroi, IUomaab, o0bEM) HpHU pEUIeHUH 3aJad U3 JPYruxX Yy4eOHbIX
NPEIMETOB U U3 PEaTbHOHN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OO0BEM, IUIOIIAAL MOBEPXHOCTH),
UCTIONB3Yysl M3Yy4eHHBIE (DOPMYIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, WIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIesa, NUpaMuibl, IpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB
110J1I00HBIX GUryp

YMeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPIMHATBl TOYKH, KOOPIMHATBI BEKTOpAa, CyMMa BEKTOpOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIO, DPA3JIOKEHHE BEKTopa 10 0asucy,
CKaJsIPHOE INPOU3BEIIEHUE, BEKTOPHOE IPOMU3BEACHHUE, YIOJI MEXIY
BEKTOPAaMH; YMEHHME UCIIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBIA METOJ
JUIA pellleHHs TeOMETPUYEeCKMX 3aJad W 3ajad JApPYyrux YydeOHbIX
IIPEAMETOB

YMenue BbIOMpaTh NOAXOMALIMM METOJ JUId pelIeHHs] 3ajauu;
IIOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKU B U3YYCHUU IPUPOAHBIX H
OOLIECTBEHHBIX TMPOLECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAWTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHWCKOM W  MHPOBOU
MaTeMaTU4YeCKON HayKu
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HHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110
MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yuciia ¥ BEIYUCIIEHUS
1.1 HatypanbHbie u 1ienpie yncia. [Ipu3Haky JeMMOCTH HEbIX YUCe
12 Panmonanpubie  4ywcia. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, IPOIICHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuit KOpEHB HaTypaJbHOH crenenu. JleficTBusa ¢ apupMeTHIecKuMu
KOPHSIMU HAaTypaJIbHON CTEIIEHU
14 Crenens ¢ 1enbIM nokazaresiaeM. CTeneHb ¢ palluoHaIbHBIM Moka3areneM. CBoMCTBa
CTENEHU
15 CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHTEHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucina. JlecaTnaHbie U HATYpAIbHBIC JTOTapU(OMBI
HevictButenbHble  4ucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHble BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanme BEIpAKEHUH
1.9 KomMmmiexcHble ynciia
2 YpaBHEHHS 1 HEpABCHCTBA
2.1 L{enbie u TpoOHO-pallMOHATbHBIEC YPAaBHEHUS
2.2 WpparnmonanpHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U JorapupMUUECKHe YpaBHEHUS
2.5 Lensle u 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JorapupMuIecKue HEpaBEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuiia cucTemMbl TMHEWHBIX ypaBHEeHUH. OnpeenuTenb MaTPHIIbI
3 OyHKIHMH U TpaduKu
31 OyHkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk QyHkuuu. BzaumHO oOpaTHbIE
byakuun. Yérapie n Heu€THBIC QyHKIMH. [leproanyeckue GyHKIIN
O06nactp ompeneneHuss W MHOXECTBO 3HaueHWU ¢yHkiuu. Hymm dyskmmm.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMyMbl ¥ MUHUMYMBI (QyHknun. HawOonblliee W HaWMEHbINEE 3HAYCHUE
(GYHKIINHM Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HaTypalbHBIM M IETbIM MOKazateneMm. EE& cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHN
3.4 TpuronomeTrpuueckue GYHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduku
3.6 Touku paspeiBa. AcumntoTel TpadukoB ¢yHkiuil. CBoiicTBa  (YHKIUH,
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HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEI0BATEIHHOCTEN
3.8 ApudmeTrnueckas U reomeTpuyeckas mporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE IeMEHTAPHBIX (YHKITUI
[IpumeHeHnne NPOU3BOJHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnne HanOoNblIero 1 HaMMEHBIIEr0 3HaueHus: (yHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHoO»XecTBa U JIOTUKa
5.1 MHoXxecTBO, orepaluu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 QOurypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHH1Ku
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunatsl 1 BEKTOpBI
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne  HaummenoBaHmue
(uudpossbie)
n/  pasjesioB H TeM Bcer Konrpoabn  IIpakTnuec 0BpA30BATEIBHBIE
Il NPOorpaMmMsbl 0 ble padoThbI KHe padoThl pecype
Breetie B bu6mmoreka [JOK
A 10 https://m.edsoo0.ru/1c20
CTEPEOMETPHIO 9037
[Ipsimbie n
EHS(C;O;IT{I;IT]; bubmuorexka [JOK
pocTp ' 12 1 https://m.edso0.ru/1c20
[TapannenpHOCTH 9e37
MPSAMBIX U I
IIOCKOCTEM
[lepnenukynsapH bubnuorexa [JOK
OCTb TPSAMBIX H 12 https://m.edsoo.ru/1c20
TJIOCKOCTEH 9e37
Yriael MeXIY bu6mmoreka [JOK
HPSIMBIMH U 10 1 https://m.edsoo0.ru/1c20
IJIOCKOCTSIMU 9e37
bubmuoreka [JOK
MHororpaHHUKH 11 1 https://m.edsoo0.ru/1c20
9e37
N bubmuorexa [JOK
OOBEME! 9 1 https://m.edso0.ru/1c20
MHOTOTPaHHUKOB 9637
Hostopese: BuGuorera LIOK
paCCTom’{m . 4 1 https://m.edsoo.ru/1c20
- 9e37
OBIIIEE
KOJIMYECTBO
YACOBIIO 68 > 0
I[TPOI'PAMME
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11 KUIIACC

Ne HaumenoBan KoumnuecTBo 4acos JJIeKTPOHHBbIE
;| He pa3lesoB (uudposBbie)
n/ i TeM Bcer  KoHTpoabH IIpakTHyeck 0BpA30BATEIBHBIE
Il nporpamMMeI 0 ble padoThI ue padboThbl pecypebi
Tera bu6mmoreka [JOK
12 https://m.edsoo.ru/1c209
BpaleHus 037
bu6mmoreka [JOK
OOBEMBI TEI 5 1 https://m.edsoo.ru/1c209
e37
Bekropsl u bubmuorexka [JOK
KOODP/IMHATHI B 10 1 https://m.edsoo.ru/1c209
MIPOCTPAHCTBE e37
Hostopernt, BuGiuorera LIOK
» ’ 7 1 https://m.edsoo.ru/1c209
cHucTeMaTHu3aill 037
Ysl 3HaHUM =
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 0
[TPOTPAMME
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