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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepanbHOro rocyIapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEeIBSIBIIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHHUIO, U TPAAUIMN POCCUIICKOrO0 0Opa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIJIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa MTPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHA OO0y4aromuxcs, (POPMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONW TPaMOTHOCTH, WM3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
F€OMETPUUECKUX a0CTPaKIIUN, COOTHOIIEHUU PEaIbHOTO U UICalbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PCHMS YUYAIIMXCS, a TaKKe KadyecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl 4/1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM W3 0a30BBIX TIPEIMETOB Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHMs, TaKk Kak OOECredrBaeT BO3MOXKHOCTh M3YYEHHUS KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TAK U TYMaHUTAapHOM.

Jlormueckoe MpbllUIeHHE, (GopMHpyeMOe MpU H3YyYEHUH OO0YYarolIMMHUCS HOHSITHUHHBIX
OCHOB TE€OMETPUH M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJe pEelIeHUSI
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCIIONB3YIOTCSl TPU PEIIeHUWH 3a7ad €CTeCTBEHHO-HAy4YHOTO IHMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00TaCTsIX
NeSITeTHHOCTH YeloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MTPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAIBHOTO OBITHS, (hOpMa OTpaXKEHUs OKPYKAIOIIET0 MUPA, YCIOBUE YCHEIIHOTO
TTO3HAHUS 17§ aKTHBHOTO npeoOpa3oBaHus JEHCTBUTEILHOCTH. OmnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSIET pa3Hble BUJbI yYEOHON U TPYTOBOM NEATEIHHOCTH,
SBISIETCS OAHMM W3 TPOPECCHOHATHHO BaXXHBIX KAYeCTB, ITOITOMY aKTyalbHa 3a/ava
dbopMUpOBaHUS y 00yUaIOLUXCS TPOCTPAHCTBEHHOTO MBIIUICHHS KaK PA3HOBUIHOCTH 00pa3HOTO
MBIIICHUS] — CYIIECTBEHHOTO KOMITOHEHTA B TOATOTOBKE K MPAKTUYECKOH IESITETHHOCTH TI0
MHOTUM HampaBlIeHUSIM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE O0yUCHHUSI
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NeicTBU, cienu(pUIHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOJIOJKEHHS 00pa30BaHUs 10
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOJIB30BAaHUEM T€OMETPHH.

[Tporpamma 1o reomeTpur Ha 6a30BOM ypOBHE ITpeTHa3HaueHa A1 00y4JaroImuxcs cpeiHeit
IIKOJIbI, HE WCIBITHIBABIINX 3HAUMUTENbHBIX 3aTPyJHEHUII HAa ypOBHE OCHOBHOI'O OOIIETO
oOpazoBanus. Takum oOpaszom, oOydaromiuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHU4eCKUe YMEHHUs, CBSI3aHHbIE CO Crienu(UKON reOMETpUH U HEOOXOAUMBbIE IS KU3HU B
COBpeMEeHHOM obmecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh U3YYUTHh T€OMETpUI0 Ooiee



rIyOOKO, €CM B JalbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUECKUX 3HAHUSAX B
npo¢eCCHOHATIBHOM 1A TEIbHOCTH.

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

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHUKAX M TellaX BpALICHUS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJEINSX, [TO3BOJSIOIIUX ONMMUCHIBATE M U3y4aTh pa3Hble
SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaX, MOJEIAX M B PEaIbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHs ONEpUPOBaTb OCHOBHBIMHU MOHSATUSAMU O MHOTOIPaHHHUKAX U
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHNUS F€OMETPUUECKUX OHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYEHMHM JPYTUX Y4eOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMylIHpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TEOMETPUYECKU  ammapaT JUisl pemeHus NPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3yJIbTaThl.

OTnuuuTeNnbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKJIFOUEHUE B KYpC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YPOBHE UHTYUTUBHOTO TMO3HAHUS, U ONpeAeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTHUYECKOTO U
IPOCTPAHCTBEHHOI'O  MBIIUICHUS, CTUMYJIUPYET MpPOTeKaHWe WHTYUTUBHBIX IIPOLIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH Y YUALIUXCS B Kypce CTepeOMETPHH
MPOBOAMTCA 3a CUET pElIeHUs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3a/lay Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpaza MPOBOJIUTCS C OMOPOH Ha
HarJIsHOCTh, a OTIEpUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHUS OT HATJISITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAECPKaHUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeensieTcss He TOIbKO
[0 COAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojaM oOydeHHs Ha YpPOBHE CpenHero oOIIero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE HPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM 0 TogaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJAJEHUE TI'EOMETPUYECKMMU MOHATUSAMHM M HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEI0BATEIBHO U IOCTYNATENbHO, C COOJIIOJICHHMEM IPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHX MPEICTABICHUI 00YyJaroIuXxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 yac B Hepeno B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

PEAJIM3ALIAA MOIYJISA «IHIKOJIBHBIA YPOK» PABOUEM ITPOT'PAMMBI
BOCIIMTAHMA

B mnpouecce peanuzanuu pabodeil mporpamMmbl ydeOHOro mnpenmera «Pycckuil s3bIK»
IIPOUCXOIUT JOCTUKEHUE IMYHOCTHBIX PE3YNIbTaTOB B paMKax peanusauuu Moy «llIkonbHbIi
ypOK» paboyeil mporpaMMbl BOCIUTAHUS, 3 UMEHHO:

- aKTUBM3aL1sl MOTHUBALIMU K TO3HAHUIO U 00YUYEHMUIO;

- (hopmupoBaHHe y 00y4arOIIUXCsl OCHOB POCCUHCKON WACHTUUYHOCTH;

- (hpopmMHpoBaHUE TOTOBHOCTU 00YYAIOIIUXCS K CAMOPa3BUTHIO;

- (hopMuUpOBaHHME HEHHOCTHBIX YCTAHOBOK U COLIMAIBHO 3HAYMMBIX KaYeCTB JTMYHOCTH.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimMasi, TNIOCKOCTb, MpocTpaHcTBO. [lonsTre
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aunmHoe pacnonokeHue npsiMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaJICIbHbIE U
cKpemuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
MapajulesibHbIE MPSAMBbIE B IPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX NPSAMBIX; MNapAJLICIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH; Yrojl MEXKIy HIpSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TiockocTei. [IpocTeiimume mpocTpaHcTBEHHBIE PUTYPBI HA IIIOCKOCTHU: TETPAdP,
KyO, apajuIeNIienuIe T, MOCTPOCHUE CEUCHU.

[lepneHaUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHJUKYJISpPHBIE MpsIMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYISIPHOMN TIOCKOCTH.
VYTIbl B IPOCTPAHCTBE: YroJ MEXIAY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIMHEUHBIA YroJ
JIByrpaHHoro yria. l[lepneHauKynsip W HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MPSIMOM IO TUIOCKOCTH, MPOEKIUs (GUTyphl Ha TUIOCKOCTb. [leprneHaAuKyaspHOCTh
IUIOCKOCTEW: TpPU3HAK MEPHEHAUKYIIPHOCTH JIBYX IUIOCKOocTed. Teopema 0  Tpéx
NEePHEHANKYIISPAX.

MHoOrorpaHHuKHu

IloHsATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOIOIPDAHHUKA, BBIINYKIBIE U
HEBBIMYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas npusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: N-yronpHas
nupaMua, TpaHU M OCHOBaHUE NHUPaMUIbI;, OOKOBas W TOJHAS MMOBEPXHOCTh MHUPAMHUIBI;
npaBubHAsI W yCceu€HHAs TMUpaMua. OJIEMEHThl TPU3Mbl W mupamuibl. [IpaBuiibHBIC
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPAaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpamMuIa; MpaBHIbHASI TPEYTOJIbHAS MUpaMU/Ia U TPAaBWIbHBIN TeTpasap; Kyo. [Ipeacrasienue o
MpPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ip, NOAEKa’Ap U ukocazap. CeueHus npu3Mbl U MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPAMOM, IJIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napauieiaenuneaax, npaBujibHbIX MHOTOTpaHHUKAX.

Beruncienre 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MOBEPXHOCTH U MOJHOHN MOBEPXHOCTH MPSMOM MPU3MBI, TUTOIIA/Ib OCHOBAHHIA, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUPAMHUJIBL, TEOPEMA O TUTOIIAIN Yceu€HHOM mupamuabl. [lorstre 06 06bpéme. OOBEM MupamMuIbl,
MIPU3MBI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus

[{uimHapuyeckass MOBEPXHOCTb, 00pa3ylolue IMJINHAPHYECKOW TMOBEPXHOCTH, OCh
LWINHAPUYECKONW MoBepXHOCTH. [{MnnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 0Opa3yrolne KOHHYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OocHOBaHME M BepIIMHA, 0Opa3ymoomas U OCh; IJIOLIAb



OOKOBOW W TOJHOH MOBEPXHOCTH. YCEUu€HHBIN KOHYyC: 00pa3ylolye M BBICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe; miomans chepsl.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KomOuHnanuu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Teln. Teopema 00 o00bEME
IPSIMOYTOJIBHOT'O NapaJijiesienumneaa 1 cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mmapa
U II01a b Cephl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TEI.

Ceuennss uumauHApa (MapajuieIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/ALIEe Yepe3 BepIINHY), CEUSHHUS 11apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Penenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOPaMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PEILIEHNN T€OMETPUYECKUX 3a/1ay.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUS IPOrpaMMbl y4deOHOro mpemMera «MaTemaTHKay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAJIbLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HAa3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBAXKEHUSI K IIPOILJIOMY U
HACTOSIIIEMY POCCUHCKON MAaTEMAaTHKHU, IEHHOCTHBIM OTHOUIEHUEM K JTIOCTUKEHUSAM POCCUUCKHUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OyYIIEroO.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYas OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHHH, pacCyXIEeHUW; BOCIPUUMYUBOCTBIO K
MaTeMaTUYECKUM aCIEKTaM PA3JIUYHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIIECHCTBOBAHUSA, TIPU 3aHATUSIX CIOPTUBHO-030POBUTEIHHON
JIESATEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7]a4 MaTEMAaTUYECKOW HAIPABJIECHHOCTH.

IKo0J0rHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphl, TMOHUMAHHUEM BIHUSHUS COIUATBHO-
DKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOM K COLMAIBHOM Cpeabl, OCO3HAHUEM
r100anbHOTO  XapakTepa JKOJOTHYECKHWX  MpoOJieM; OpHEeHTalued Ha  NpPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN JUIS pelleHHsl 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM JJISI OKPYKAIOIIEN CPEIbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MATeMaTHYECKOW HAyKH KakK CQepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TAOB €€ pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMATHYECKOW KYJIBTYPOU KaK CPEICTBOM IMO3HAHUS MUPA;



TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO U UCCIEAOBATENbCKYIO ACSITEIbHOCTh MHIUBUIYAIBHO
U B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTemMaTHKay
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbLMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308uix
KOZHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0C8OeHUe Memo008 NOZHAHUSL OKPYICAIOWE20 MUpd,
npUMeHeHUe 102ULEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKue AeiiCTBHUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATUSAMHU; (OPMYJIUPOBATH OINPEACICHUS TOHSTHM;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIMN, OCHOBAHHS JIJIsi 0000ICHHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPUHHMATH, (OPMYTUPOBATh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAHUTEIBHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IpEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MIPOTHBOPCUHIA;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHMBAaTh HECKOJIBKO BapHUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENLHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIMPOCH], GUKCUPYIOLIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA OKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTAHOBIICHWIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OO0bBeKTa, SBJICHHUS, IpoIliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (opMynHpoBaThb OO0OOIIEHHS U BBIBOABI IO  pe3yjbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEIOBAHMS, OIEHHBATH IOCTOBEPHOCTh MOTYYESHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBUIBIATH AePUINTH HHPOPMALINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha BOMPOC U
JUTSL PEeUICHUS 3a1auu;

e BBIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETUPOBATH WH(POPMAIUIO PA3IUYHBIX BUAOB U (POpM
NPEICTaBIICHHUS;



2)

CTPYKTypUpOBaTh HH(OpMAIUIO, TMpPEICTaBIATh €€ B Pa3IUYHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuegnwle oeticmeus, odecneyusarom c@opmuposanHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

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

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelaeMoi 3a1a4u, BBICKa3bIBaTh UJEH, HALICJICHHBIEC HA IIOUCK PELIECHNUS; CONIOCTaBIISATh
CBOM CY)KJICHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB J1Majora, OOHapy>KUBaTh pa3inyuue
U CXOJCTBO IO3UIMH; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIJIAcHs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHANBHUYAIbHON pabOTHI IpU
pemeHny y4eOHbIX 3a/1a4; MPUHUMATh [[EJIb COBMECTHOM JESTEIbHOCTH, TUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTh BHIbI paboT, JOroBapUBATHCS,
00CyX1aTh MPOIECC U PE3yJbTaT paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOCH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YaCTh pabOTH M KOOPAUHUPOBATH CBOM J€HCTBUS
C APYTUMH YWICHAMH KOMaH[IbI; OI[CHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmMvlCilo8blx
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJ]auu, BBIOUPATh CIIOCO0 peIIeHus ¢ yU4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(POPMALIHH.

CaMOKOHTPOJIb:

BJAJCTh HABbIKAMU IIO3HABATEIbHOM pEe(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeUIeHHs MaTeMaTHuecKOi
3a/1a4u;

NPEBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NPHU PEIIEHUU 3a]la4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3yJbTaTa MU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS pEe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



OnepupoBaTh MOHATUSAMH: TOUKA, IPAMAsi, IJIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKHUX
3azad.

OnepupoBaThb MNOHATUSMH: TAPAUIETbHOCTh M NEPIEHIUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHUd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBIA yrol ABYTPAHHOTO YIUIa; TpaaycHas Mepa JBYrpaHHOro yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacnio3naBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUSA JUIS  KJIACCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHKHU; TPABUIbHbIE MHOTOIPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSAMU: CEKYIas TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemmarh 3a1aun Ha HaXOX/IEHUE TEOMETPUUYECKUX BEIIMYMH 11O 00pas3IiaM Wiu allrOpuTMam,
NpUMEHSST U3BECTHBIC aHAJMTUYECKHE METOIBI NMPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX
3a]]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIYy ABYMS TOUYKAMH, OT TOYKHU JO MPAMOH, OT TOUYKH JIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIUMUCS TPSMBIMH.

Pemiate 3a1a4n Ha HAXOX/IEHUE TEOMETPUUECKUX BEJIMUUH 110 00pa3liaM UK alroOpuTMaM,
NpUMEHSST U3BECTHBIE aHAJUTUYECKHE METOJBI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKHX
3aJa4 Ha BBIYHMCICHHME YIJIOB MEXJY CKPEIIMBAIOIIMMUCSH NPSIMBIMH, MEXAY HpsSAMOH Hu
IJIOCKOCTBIO, MEXKTY MIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM [TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCISITh COOTHOIICHHS MEKIY IIOMIAIIMU ITOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTH
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[MpumensaTp reomerpuueckue (akTbl Ui pPEHICHHsS CTEPEOMETPHUYECKHX — 3aad,
IPENOoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClIH YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TpoCTEHIIME MPOrpaMMHBIE CPEACTBA U 3IJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[IpuBoANTE TpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOJE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh MOJTyYEeHHBIE 3HAHUS HA IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYAllMH M
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyIHpPOBaHHONW MPOOIEMBbl, MOAEIHPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJETU C HCIOJB30BAaHUEM T'€OMETPUYECKUX TOHATUNH U TEOpeM,
anmapara anreOpbl; penaTth NpakTUIECKUe 3a7auu, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUIECKUX
BEJIMUMH.

11 KUIIACC



OnepupoBaTh NOHATHAMU: IUIUHIPHYECKAsi TOBEPXHOCTh, 00pa3yIoIIne HUIHHIPUYECKOM
IOBEPXHOCTH; LMIMHJP; KOHUYECKas IOBEPXHOCTh, 00pa3yrolMe KOHUYECKOH IMOBEPXHOCTH,
KOHYC; cpeprueckasi moBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTyYSHHS TEJI BPALLICHHS.

KnaccugunupoBars B3anMHOE pacnosiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIAPOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH TEJI BpAIICHUS, TEOMETPUUYECKUX TET C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIMCAHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbluncnsaTe COOTHOLIEHUS MEXKAY TUIOLIAIIMU TOBEPXHOCTEN U 00bEMaMHU MTOT0OHBIX TEII.

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

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE UH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKuX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHU 00J1a/1af0T.

IIpuMeHATh paBUIIO MapasuIeNICINAIIEA.

OnepupoBaTb MOHATUSAMHU: J€KAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cymMmmMy BEKTOpOB M IIPOM3BE/IEHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOpaMH,
CKaJIIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl JUIs pELIEHHsS CTEPEOMETPUYECKUX — 3ajad,
IPEIoJIaratoliuX HECKOJbKO IIaroB PELICHMs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemats npocreiiniye reoMmeTpuyeckre 3aaun Ha NPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MaTeMaTHMUECKHUX OTHOIIEHWH U HaXOXJACHHE
TreOMETPUYECKUX BEJIMYMH MO 00pas3liaM MM aIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3ajay.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a]1ay.

ITpuBoauTe, NpHUMEpPBl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M IKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh NOJyYyeHHBbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBAaTh PEAIbHBIE CUTYalMd U
NPUMEHSTh HM3yYEHHblE TIOHATHA B  IMpOLlECCEe IOMCKAa pEIIeHHs MaTeMaTU4YecKu
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOpEM,
anmapara anreOpbl; perarh NPaKTUYECKUe 3a]auu, CBSI3aHHbIE C HAXOXKICHUEM I'€OMETPHUECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Nei/m | HammeHoBaHMe pa3esioB M TeM IPOrpaMMBbl

KoaunuecTtBO

JyiekTpoHHBbIE (U (POBBIE) 00pa3oBaTeIbHbIE

4acoB pecypcebl
1 BBencHue B CTEpEOMETPHUIO 10 bu6mmoreka ITOK https://m.edsoo.ru/1c209e37
2 Ipsmbie i 110CKOCTH B POCTPanCTRE. [apaiiensHocTs 12 Bu6imotexa LIOK https://m.edsoo.ru/1c209e37
MPSIMBIX U IJIOCKOCTEH
3 [TeprieH IMKYJIIPHOCTD MPSIMBIX M TUIOCKOCTEH 12 bubnunoreka [IOK https://m.edsoo.ru/1c209e37
4 Vbl MEXY NPSIMBIMU M TUIOCKOCTSIMHU 10 bubnunoreka LIOK https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH 11 bubnunoreka [IOK https://m.edsoo.ru/1c209e37
6 O6BbEMBI MHOTOTPaHHUKOB 9 bubmmoreka [IOK https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUEHUS, PACCTOSHUS U YTIIbI 4 bub6mmoreka [IOK https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
11 KJIACC
Ne n/m | HammeHnoBaHue pa3/iesioB 4 TeM NPOrpaMMbl KoanuecTBo | DiexkTponnblie (undpoBbie) 00pa3oBaTejbHbIe
4acoB pecypcesl
1 Tena Bpamenus 23 bubmuoreka [JOK https://m.edsoo.ru/1¢c209e37
2 OOBEMBI TET 10 bubnurorexa L{TOK https://m.edsoo.ru/1c209e37
3 BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 18 bubmmnoreka [IOK https://m.edsoo.ru/1c209e37
4 IToBTOpenue, 0000IICHNE, CHCTEMATH3AIHS 3HAHU I 17 bubmmorexa LIOK https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pasoBaHus

7

I'eomerpus

7.1

OHGpI/IpOBaTB IMOHATHUAMU: TOYKA, IIpsAMasd, IMIOCKOCTb

7.2

HpI/IMeHSITB AKCHUOMBI CTEPCOMETPHUH U CIICACTBUA U3 HUX IIPH PCHICHUN
rCOMCTPHUYCCKUX 3ada4

7.3

OHGpI/IpOBaTI) MOHATHUAMU: NAPAJUICIBHOCTh W IMNEPICHAUKYIAPHOCTD
MpsAMBIX U IUIOCKOCTEH

7.4

KrnaccudunupoBaTh B3aMMHOE PacIioIOKEHNE PSIMBIX M TUNIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHITUSIMU: ABYIPAaHHBIN yroJl, FpaHu IByTpaHHOTO yIJia,
peOpo BYrpaHHOro yrja, JHUHEHHBIH Yrosl JABYIPaHHOIO YyIja,
rpajycHas Mepa JBYTpaHHOIO yria

7.6

OHGpHpOBaTI) IMOHATHUAMA: MHOTOT'paHHUK, BLIHYKHBIfI n HCBLIHYKHBIfI
MHOI'OI'paHHHK, 3JICMCHTBHI MHOI'OI'paHHHKA, HpaBHJ’IbHBIﬁ
MHOTI'OI'paHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuja, MpU3Ma,
IPSIMOYTOJIBHBIN Mapajieenunes, Kyo)

7.8

KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpas OCHOBAHMS IS
KJ'IaCCI/I(bI/IKaIII/II/I (BI)IHYKJ'II)IG n HEBBIITYKJIBIC MHOTI'OIrpaHHUKH,
MpaBUJIbHBIE MHOTOIPAHHUKH, TPSMbIE U HAKJIOHHBIE MPU3MBI,
napajieIenuneibl)

7.9

OnepupoBaTb  HOHSTHUAMHU: CeKymass  IUIOCKOCTb, CCUeHue
MHOI'OI'DAaHHUKOB

7.10

OOBSICHATh MPUHIUIBl [OCTPOEHHUS] CEUYEHUH MHOTOTPaHHMKOB,
UCIIOJIb3Ysl METOJ CIIEI0B

7.11

CTpOI/ITI) CCUCHUSA MHOI'OIrpaHHUKOB METOAOM CJICAO0B, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEeKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: BU1 cBepXy, cOOKY, CHU3Y

7.12

PemraTs 3aaa41 Ha HaXOXKJACHUC TCOMETPUUCCKHUX BEJIMYHUH I10 06pasuaM
WK aJiropuTMaM, NpUMCHAA H3BCCTHBIC AHAIUTUYCCKHUEC MCTOJALI IPHU
pE€IICHUN CTAaHAAPTHBIX MATEMAaTHYCCKUX 3aaad4 Ha BBIYHUCIICHHUC
paCCTO}IHI/Iﬁ MCKAY ABYMsS TOYKaMH, OT TOYKHU O HpHMOﬁ, OT TOYKH A0
IIJIOCKOCTH, MEXKAY CKPCHIUBAOIHUMHUCS ITPAMBIMU

7.13

Pemmats 3amaun Ha HaX0XkIEHUE TEOMETPHUECKUX BETUYHH 110 00pa3iam
WIM alropuTMaM, MPUMEHsSI U3BECTHbIE aHAJTUTHUECKHUE METObl MpH
pEIICHUHU CTaHJAPTHBIX MAaTEMaTUUYECKHUX 3a/1ay Ha BBIUMCIICHUE YTJIOB
MEXy CKpPEIIMBAIOIIMMHUCS MPSIMBIMU, MEXAY MPSMOI U MIIOCKOCTHIO,
MEXy IIIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB

7.14

Bbruucnate 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, mHMpaMuaa) C  OpUMEHEHHEM  (OpMYJ,  BBIUYHCIATH




COOTHOIIIEHUS MEKAY IUIOIIASIMH IOBEPXHOCTEH, 00BEMaMu OJOOHBIX
MHOI'OIPAHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH MHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUrypax, MpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

7.17

[TpumeHsTh reoMeTpudecKkre (GaKThl AJIs PELICHUS CTEPEOMETPUIECKUX
3a/1a4, IPEANoIaraloliuX HECKOJIBKO IIaroB pPEelICHUs, €CIU YCIOBUS
IpUMEHEHHUS 33J1aHbl B ABHOH (popme

7.18

IIpuMeHATs mpocCTEHIINE NPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CHUCTEMBl IIPU PEIICHUH CTEPEOMETPUUYECKUX
3aj1a4

7.19

HpI/IBO,Z[I/ITB IIPpUMEPBLI MATEMATUICCKUX SaKOHOMepHOCTeﬁ B IIpUPOJC U
JKU3HH, paCliO3HaBaTh IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMmeHsTh TONyYEHHBIE 3HAHUSA Ha MPAKTHKE: AaHaJIU3UPOBATH
peaNbHBIE CUTYallMd M MPUMEHATh W3Y4YEHHBIC MOHATUS B IPOIIECCE
MOKMCKA pEIICHUS MaTeMaTH4eCKH CQPOPMYITUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBAThH PEATbHBIC CUTYAIIMU HA SI3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOCHHBIE MOJIETU C UCIIOJIB30BAaHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, amnmnapara aiareOpbl, pemaTh IPAaKTUYECKUE 3a]]a4H, CBSI3aHHbIC
C HaXOKJIEHUEM F€OMETPUUYECKUX BEITMYUH

11 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

6

I'eomerpus

6.1

OnepupoBatb HNOHSATUSAMU: LHMIMHPUYECcKas MTOBEPXHOCTb,
o0pasyromye HWIMHAPUIECKON MOBEPXHOCTH, LMJIMHAP, KOHUYECKas
MOBEPXHOCTh, O0pa3yrolue KOHHYECKOW TOBEPXHOCTH, KOHYC,
cdepuueckas HOBEPXHOCTh

6.2

Pacnio3HaBath Tena BpauieHus (IMIMHAP, KOHYC, cdepa U 1map)

6.3

OOBACHATH CIIOCOOBI MOTYYEHUS TeJl BpallleHUs

6.4

KJIaCCI/I(I)I/ILII/IpOBaTB B3aMMHOC pPACIIOJIOKCHUC C(bCpLI " IJIOCKOCTH

6.5

OnepupoBaTh NOHATUSMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTAa CETMEHTA, IIapOBOH CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA
LIapOBOTO CJI0sI, IIAPOBOM CEKTOP

6.6

Beruucnsate 00bEMBI M TIIOIMIATM TMOBEPXHOCTEH TENM BpaIleHHS,
T€OMETPUUECKUX Tell C MpUMEHEHHEM (popmyT

6.7

OnepupoBarh MOHSATUSMHU: MHOTOTPAaHHMK, BIHMCAHHBIN B cdepy H
OIMCAHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HITH
TE€JI0 BpallCHUs

6.8

BBIUKCIIATE COOTHOIICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH U
00BEMaMU MTOTOOHBIX TENT




6.9

N306paxkaTh nzydaemple (GUTYpBI OT PyKH U C IPUMEHEHHEM HPOCTBIX
4EpTEKHBIX HHCTPYMEHTOB

6.10

BoInonHATh (BBIHOCHBIE) TUIOCKHME YEPTEXKH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS Tel
BpaleHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX (UTypax, NPEICTaBICHHYIO Ha
4yepTexkax U pUCyHKax

6.12

[IpumensTs reoMerpuueckre GakThl Ui PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MpearoiaraloliuX HECKOJBKO IIaroB PEIIEHUs, €CJIU YCIOBUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopMme

6.13

OHCpI/IpOBaTB IIOHATHUCM: BCKTOP B IIPOCTPAHCTBEC

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BbIYUTAHUA BeKTOpOB Hu
YMHOXEHHUSI BEKTOpa Ha YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHU
00amaT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUMIICAA IIPU CII0OKCHUHU BCKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHUAMUA: JACKAPTOBbI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAWHATHI BCKTOPA,
yroja MeExXAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPbI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB U HNPOU3BCACHUC BCKTOpPA HA YUCIIO, YTOJ
MCXKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCIACHUC, paCKIIaAbIBATH BEKTOP
110 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTb YPAaBHCHHEM B )leKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemate mpocrelimme TEOMETPUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOI'O METOAA

6.20

Pemrats 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUH H
HaXOXJACHUC 'COMCTPUICCKHUX BEIIUYNH I10O 06pa3uaM HJIN AJITOpUTMaMm,
IIPpUMCHSA HN3BCCTHBIC METO/bI npu pEeIICHNN CTaHJAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

HpI/IMeHHTB HpOCTCfIHIHC NporpaMMHBIC CPEACTBA W IJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHUCTEMBI IIpHW PCIICHHUU CTECPCOMETPHUICCKUX
3aaad

6.22

[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HM, PACIIO3HABATh IPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh TONIy4EHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH
peanbHbIe CUTYyallMM U NPUMEHATh U3Y4YEHHBIE IOHATUSA B IPOLIECCE
MOMCKA pEeUIeHHs] MaTeMaTH4ecKH CcQOpMYyIUPOBAHHON MpoOIeMsbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUECKUX IMOHATHNA U
TEopeM, amrmapara aiaredpsl, perarb NPaKTUYECKHe 3a/1au, CBI3aHHbIE
C HAXOXKICHUEM T'€OMETPUYECKUX BETUYNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUS cTepeomeTpur. Touka, mpsMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM TOCTPOECHUH  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

B3aumHoe pacmonoxkeHHe TOpSIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
NapaJulelbHble W CKpelMBaromuecs npsmele. [lapauienpHOCTh NPAMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: Mapajjie/ibHble TMpsSMbIE B TMPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPSIMBIX, MAPALIETBHOCTh MPSIMON M IJIIOCKOCTU. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMH, Yrol MEXIy MpsIMBIMA B TPOCTPAHCTBE.
[TapannenpHOCTH IJIOCKOCTEM: rapasuiesibHble IJIOCKOCTH, CBOICTBa
napajulenbHBIX MiockocTed. [Ipocreiimme mpocTpaHCTBEHHbIE (UTYpPHl Ha
IJIOCKOCTH: TETpa’ip, Ky0, napajuiesienunes, IOCTPOCHUE CeUeHU !

7.3

[lepneHAUKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJAPHBIC MpPSMbIE B
MIPOCTPAHCTBE, MpSAMbIE MApAUICIbHbIE W TEPHEHAUKYISIPHBIE K IIJIOCKOCTH,
MPU3HAK TNEPNEHIUKYIAPHOCTH NPSAMONW M IUIOCKOCTH, TE€OpEMa O MPSIMOi
MEPIECHINKYISIPHON TJIOCKOCTU. YTJbl B IIPOCTPAHCTBE: Yroj MEXIAYy NPSAMOU U
IJIOCKOCTBIO, ABYTPAHHBIM  YroJl, JIMHEHHBIA yroa JBYTPaHHOrO  yIJIA.
IleprieHAUKYISAP M HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM IO TIFIOCKOCTH, TIPOEKITUs (PUTYPHI Ha TIIIOCKOCTH. [lepneHuKynsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAMKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpExX
MEPICHINKYIISIpax

7.4

IlonsiTME MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHMKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
IpU3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsIMasi U HAKJIOHHAas MPU3MBbl, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBL. [Tapamenenunen, IPSIMOYTOJIBHBIN
napajuieienunes U ero cpoicrsa. [Iupamuna: N-yrosbHas nupaMuja, rpaHd U
OCHOBaHUE MUpPaMUIbl, 0O0KOBas U MOJIHAs TOBEPXHOCTh MUPAMU/bI, IPABUIbHAS U
yceuéHHasi INupaMMaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTOI'PAHHUKH: MOHATHE MPABWJIBHOIO MHOTOI'PAHHMKA, MPAaBWIbHAS MpU3Ma U
[IpaBUJIbHAs IUpaMuza, IpPaBUIIbHAs TPEYroJbHAs NHUPaMHUIAa U INPABWIbHBIN
teTpadap, KyO. IlpencraBineHne o MpaBUIIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JoJieKadap U ukocasapyrue CeueHus: IpU3Mbl U IMPaMUIbI

7.5

CI/IMMeTpI/ISI B IMPOCTpAaHCTBE: CHMMETPHUA OTHOCHUTCIBHO TOYKH, HpHMOfI,
IIJIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B nupamMuaax, Imapajuiejacnuieaax,
IMPAaBUJIbHBIX MHOTI'OI'paHHUKax

7.6

Bbruncnenue 31eMeHTOB MHOTOIPaHHUKOB: p&Opa, AuaroHanu, yrisl. Ilnomane
OOKOBOW TIOBEPXHOCTH M TIOJHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHUH, TeOpeMa 0 OOKOBOM TOBEPXHOCTH MPSIMOH Mpu3Mbl. [Litomans 60koBoi
MIOBEPXHOCTU M TOBEPXHOCTH INPAaBUIBHOM NHpaMUAbI, TEOpPEMa O ILIOLIAAU
yceu€HHoM mupaMuibl. [lonsTre 06 00béMe. OOBEM MUpPaMUIBI, TPU3MBI

7.7

[MomoOHble Tema B  mpocTpaHcTBe. COOTHOMICHHS MEXKAY  IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMHK MOJJOOHBIX TEI




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/iEPKAHUS

6

I'eomeTrpus

6.1

[unmuuapudeckass MOBEPXHOCTb, 00pa3yrolIfe MUIMHIPUYECKONH IMOBEPXHOCTH,
OCb LMIUHApPUYECKOW moBepxHOCcTH. LlunuHap: ocHoBaHuST U OOKOBas
MMOBEPXHOCTh, 00pa3ykoIas U 0Ch, TUIOMIA/(b OOKOBOH ¥ MOJHON MOBEPXHOCTH

6.2

Konnueckass TOBEPXHOCTh, OOpa3ymOIIME KOHHUYECKOW TOBEPXHOCTH, OCh H
BEpIUIMHA KOHUYECKON oBepXxHOCTH. KOHYC: OCHOBaHUE U BepIlIMHA, 00pa3yrolas
U OCh, IUIOIMIaJb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3yrolne U BBICOTa, OCHOBAHUS U OOKOBasl MOBEPXHOCTh

6.3

Cdepa u mmap: ueHTp, paguyc, IMaMeTp, IIOMa1b IIOBEPXHOCTH chepbl. BzanmHoe
pacnosoxeHue cdepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaasb

cdepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUJIMHApPA U KOHYCa

6.5

KomOuHanmu Ten BpalieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTpaHHUK, OMHCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAHHAS B MHOTOI'PAaHHMK, WM TEJIO BpaLLlCHHSI

6.6

[Tonstue 06 06béMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 006 00BEME
OPSIMOYTOJIBHOTO Tapajuieyenumena u cienctBus u3 He€. OObEM IMIMHApA,
koHyca. O0BEM 11apa U miIomasb chepbl

6.7

[TogoOubie Tema B mpoctpancTtBe. COOTHOIICHUST MEXKIAY  IUIOMIAASIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

6.8

Ceuenust nuiIMHApa (MapajieNbHO U MEPHEHAUKYISIPHO OCH), CEYEHHs] KOHyca
(mapajuiebHOE OCHOBAHUIO M IPOXO/dlIlee Yepe3 BEepIIMHY), CeUSHUS I1apa

6.9

BekTop Ha miockocTH M B mpocTpaHcTBe. CII0KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4uciio. Pa3nokeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBmino mapamnenenunena. Pemenwe 3amad, CBSA3aHHBIX C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPaMU

6.10

[IpssmoyronbHasi cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpa.
[Ipocreiimue 3amaun B KoOpAMHATaxX. YToil MexAy Bekropamu. CkaisipHoe
IIPOU3BEICHNE BEKTOPOB. BhIuKcieHNE yriloB MEXAY NPSIMBIMU U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I ITPH PEIICHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
o0uiero o0pa3oBaHus

Briagenune meronaMu J0Ka3aTeNbCTB, aITOPUTMAaMH pEIICHHS 3a/ady;
yMmeHue (popMynupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKCHOMa, Teopema, CJICACTBHE, CBOWCTBO, MPH3HAK, JIOKa3aTEIbCTBO,
PaBHOCUIIbHBIE (bopMyIUpOBKH; [IPUMEHATH UX; yMeHue
bopMyaHpoBaTh O00paTHOE ¥  IPOTHUBOIOJOKHOE YTBEPIKIACHHE,
IPUBOJUTH IIPUMEPBl U KOHTPIPUMEpPBI, MCIOJIB30BATH METOL
MaTeMaTHYECKON UHIYKIINH; IPOBOIUTh J0KA3aTEIbHbIC PACCYKICHUS
npu pelICHUN 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXIeHHH; yMEHHE ONCPHUPOBATh MOHATHUAMH: MHOXECTBO,
IMOAMHOXKECTBO, OIICpalMU HaJl MHOKCCTBAMH, YMCHHC HCIIOJIbB30BaATh
TCOPETHKO-MHOKECTBEHHBIM  ammapar Juis OIMUCAHUS  PealbHBIX
mponeccoB u SIBJIEHUU U Ipu pCUICHUHA 3aJia4, B TOM YUCIIC U3 APYIrUux
y4eOHBIX MMPEIMETOB; YMEHHUE ONIEPUPOBATH HOHATUAMHE: TPpad), CBI3HbIH
rpad, nmepeBo, MWKJI, Tpad HA IUIOCKOCTH; YMCHHE 3a]aBaTh H
OIMUCHIBATh TPadbl PA3IHUHBIME CIIOCOOAMH; UCIIOIB30BaTh Ipadbl mpu
peLICHUH 3a1a4

YMeHue onepupoBarh MOHATHAMH: HATypalbHOE YHUCIIO, LIEJIOE YUCIIO,
CTENEHb C LEJIbIM [T0Ka3aTeIeM, KOpEHb HaTypalbHOW CTENIEHH, CTENIEHb
C pauMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C JCHCTBUTEIBHBIM
nokasaresnemM, JorapudM dYucia, CHHYC, KOCHHYC M TaHI€HC
IIPOU3BOJBHOIO YHCIIA, OCTAaTOK IO MOAYJI0, PAallMOHAIBHOE YHCIIO,
UppALlMOHATIBHOE  YHUCIIO, MHOXECTBA  HATypalbHbBIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJIb30BaTh
MPU3HAKU JAETMMOCTH, HAMMEHbIINN OOIIMI JNeNUTENb U HauMEHbIIIee
o01iee kpaTHOe, aIrOpUT™ EBKIIMAa npu penieHun 3a1a4; 3HaKOMCTBO
C pa3jIMYHbIMM TO3UIMOHHBIMH CHUCTEMaMH CUHCJICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHHUH U MpeoOpa3oBaHMs BbIpAXKEHUH CO
CTeNeHsIMH U Jiorapudmamu, npeoOpa3zoBaHusl IPOOHO-PAIIMOHATIBHBIX
BBIPQXECHUI; YMEHUE ONEPUPOBATH MOHATHAMU: IOCIEN0BATENBHOCTD,
apumernueckas  IpOrpeccHusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHeyHO YyObIBarolIas TeoMEeTpUYecKas MpOrpeccusi; yMeHHe
3aJaBaTh IOCJIEJIOBATEILHOCTH, B TOM 4YHCIE C TOMOIIBIO
PeKYppeHTHbIX  (OpMyJ; yYMEHHE  OINEpUpPOBaTh  MOHATHIMU:
KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYIb U
apryMeHT KOMIUJIEKCHOTO 4Hcia, popMa 3amuci KOMIUIEKCHBIX YHCEN
(reomeTpudeckasi, TPUTOHOMETpHUYECKass W anreOpamdeckas), yMeTh
NPOU3BOIUTH apHU(PMETHUECKHUE ACHCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMU;
IOPUBOANUTH  MPHUMEPbl  HCIOJB30BAHMUSA  KOMIUIEKCHBIX  YMCET,
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2X2 u 3%3, omnpeaenuTenb
MAaTpUIbl, FEOMETPUYECKHHA CMBICII ONPEIETUTENS

YMeHue onepupoBaTh MOHATUSAMU: PallMOHANbHbBIE, HPPALIMOHAIbHBIE,
MOKa3aTelbHbIE, CTETIEHHBIC, JIOTapu(MUIECKUE, TPUTOHOMETPHUICCKHE
YpaBHEHHUS M HEpPAaBEHCTBA, HUX CHCTEMbl; YMEHHE OIEpHUpPOBATh




MOHATHUSMU: TOXKECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHNUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH U HEPABEHCTB, PAaBHOCWIBHOCTb
YPAaBHEHUI, HEPABEHCTB M CHUCTEM; yMEHHE pellaTh ypaBHEHMS,
HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO PA3IMYHBIX NMPUEMOB; pelIaTh
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C IapaMeTpoM; IPUMEHATH
YPaBHEHHs1, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS MAaTEMATHYECKUX
3aj7a4 M 3a]1a4 U3 PA3IUYHBIX 00JIaCTel HAYKU M pealbHOU JKU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (YHKIIHH,
HNEePHOANYHOCTh (QYHKIIMU, OTPAHUYECHHOCTh (DYHKIMH, MOHOTOHHOCTh
byHKINH, SKCTpeMyM (YHKINHU, HanOOoJIbIIee U HAaMMEHbIIIee 3HAUYCHHS
GYHKIMM Ha TPOMEXKYTKE, HENpepbIBHAs (QYHKIHS, AaCUMIITOTHI
rpapuka (yHKOMM, TepBas W BTOpas MNPOM3BOAHAS (YHKIIHH,
reOMETPUYCCKUI U PU3MYECKUI CMBICI IPOU3BOAHOM, IIEpBOOOpa3Hasi,
ONpeNeNEHHBI HWHTETPall; YMEHHWE HAXOAWTh acCHUMIITOTHI Tpaduka
(GYHKIMH; YyMEHHE BBIYUCIATH MPOM3BOJHBIE CYMMBI, NIPOHM3BEICHNUS,
YaCTHOT'O M KOMITO3UINH (DYHKIIH, HAXOAUTh YPaBHEHUE KacaTEIbHOM
K rpaduKy QYHKIHH; YMEHUE HAXOIUTh IPOU3BOIHBIC AIIEMEHTAPHBIX
(GyHKIWH; yMEHHE HCIOIB30BaTh MPOU3BOIHYIO ISl HCCIEIOBAHHSA
(GYHKIMIA, HAXOUTh HAaHOOJIBIINE U HAMMEHBIINE 3HAYCHUS (YHKIIHUH;
CTpouTh TpadUKA MHOTOWICHOB C HCIOJB30BAHUEM armapara
MaTeMaTUYeCKOr0  aHalu3a; HNPUMEHATh  NPOU3BOIHYIO IS
HAXOXXJCHHUS HAWIYYIIEro peIIeHUs B MPHUKIAAHBIX, B TOM YHCIE
COLMAIIbHO-9KOHOMHYECKUX M  (U3MYECKMX 33aJayax; HaXOJIUTh
TUTOIIAAN ¥ 00BEMBI (PUTY C TOMOIIBIO HHTErpalia; MPUBOAUTH TPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS C MOMOLIbI0 AuddepeHInalIbHBIX
ypaBHEHUU

YMeHue onepupoBaTh MOHATHAMM: Trpaduk ¢yHKIMH, oOpaTHas
GbyHKIMSA, KOMOO3UIMS QYHKIMH, JuHeHHas QyHKUUSA, KBaJpaTHUHas
¢byHKuusA,  pauuMoHanbHas  (QyHKIMS,  CTEeNeHHas  (QyHKIuS,
TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHM, TOKa3aTeabHas M Jorapugmuueckas (QyHKIUHM; yMEHHE
CTpOUTh I'pauKU U3y4EHHBIX (YHKIIUH, BBIIOJIHATH IPEOOpPa3OBaHUS
rpaduKoB (GYHKLUH, UCIIOIb30BaTh rpadUKU Ul U3YUYEHUS IPOLIECCOB
Y 3aBHCHUMOCTEH, IPU PEIICHUHN 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB
U 3a/a4 U3 peajbHON >XU3HU; BBIpaXaTb (opMyJaMHU 3aBUCUMOCTH
MEXy BEIMIMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN IS
peleHns ypaBHEHUH, HEpaBEHCTB U 33j1ay ¢ MapaMeTpaMu; U300paxkaTh
Ha KOOpPJAWHATHOM IIJTIOCKOCTM MHOYKECTBA PpEIICHUH ypaBHEHWI,
HEPaBEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladll Pa3HbIX TUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, O U YacTH, Ha JABHKEHHUE, paboTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS TUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTAaBIISITh BbIpAXKEHMsSI, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCJIOBMIO 3a/layM, UCCIIEOBATh MOJIyYEHHOE PEIICHUE U
OLICHUBATh MPaBAOINOJ00HOCTh PE3y/IbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHbIe CUTYyallMU HA SI3bIKE MATEMATHUKHU; COCTABIIATH BBIPAXKECHMUS,
YpPAaBHEHUs, HEPABEHCTBA M HMX CHUCTEMBl [0 YCJIOBHUIO 33J1a4H,
UCCJIE0BAaTh IIOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM armapara
anredpbl, UHTEPIPETUPOBATH MOJTYUYCHHBINH PE3yIbTaT




YMeHHe ONepupoBaTh IMOHATHUSAMHU: CpeaHee apu(METHUECKOE,
MeaHa, HauOoJIbllice ¥ HAaMMEHbIIIEe 3HAUYCHHS, pa3Max, JUCIEPCHS,
CTaHJapTHOE OTKJIOHEHHE 4YKCJIOBOIO Ha0Opa; YMEHHUE H3BIICKATh,
UHTEPIPETHPOBATh MH(OPMALIUIO, MPEACTABICHHYIO B TaOJIUIAX, Ha
auarpaMmax, rpadukax, OTpakarolyr CBOWCTBA pealibHBIX MPOIECCOB
U SIBJICHUH; MPEICTABIATh HMH(POPMAIMIO C TIOMOIIBIO TAOIUI[ U
AuarpaMMm; HCCICAOBATb CTATUCTUYCCKHUEC OAaHHBIC, B TOM YHCIC C
OpUMEHEHHEM TIpapHUyuecKuX METOJ0B M 3JEKTPOHHBIX CPEICTB;
rpaduyueckd HcCIeNOBaTh COBMECTHBIE HAONIONCHUS C TOMOIIBIO
JMarpaMM pacCeMBaHMs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHUSIMHU: CIyYalHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSATHOCTH CIYyYaWHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOATHOCTH C HCIOJB30BaHUEM TpaUuecKUXx METOJIOB; MPUMEHSIThH
(GOpPMYITBI CIOXKEHUS U YMHOXKEHUS BEpOsSTHOCTEH, (pOpMyiTy MOTHOU
BEpPOATHOCTH, ¢opmyny bepHymin, KoMOuHATOpHBIE (AaKThl H
(GOopMyJIBI; OIEHHMBATH BEPOSTHOCTH pPEATbHBIX COOBITHI; YMEHHUE
OTEepUPOBaTh TMOHATHSIMH: CIydyaiiHas BeJIMYWHA, pacIpe/eleHue
BEPOSITHOCTEH, MATEMATHUECKOE OXKUIAHUE, TUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4ailHOH BeNWYMHbBI, (YHKIUU pacrlpelelieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  IMOKa3aTeJIbHOTO M HOPMAaJIbHOTO
pacmpeneneHuii; yMEHUE HCIOJb30BaTh CBOMCTBA  HM3YyUEHHBIX
pacipeneneHuid I perieHus 3a1a4; 3HaKOMCTBO C TTOHSATHUSMH: 3aKOH
OONBIIUX YHCEN, METOAbl BBHIOOPOYHBIX HCCIEAOBAHUN; yMEHHE
NPUBOAUTH TPUMEPHI TMPOSIBIICHUS 3aKOHAa OOJNBIIMX YHCET B
NPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHE OINEpPUpPOBAThH
MOHSATUSMM: COYETAaHHME, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMEeHUE TPUMEHSITh KOMOMHATOPHBIE
(baKThl U pacCyXACHUS ISl PEIICHUs 3a]1ay; OIEHUBATh BEPOSITHOCTU
peabHBIX  COOBITUH; COCTAaBNIATH BEPOSTHOCTHYIO MOZEIb H
WHTEPIPETUPOBATH MOTYUYECHHBIN pe3yabTaT

VYMeHue onepupoBaTh TMOHATUSMHU: TOYKA, MpsiMas, IIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJWYMHA yIia, IUIOCKUH Yrodi,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAOIIUECS NpPSMBIE,
MapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, YroJ
MEXy NPSAMBIMH, YIoJl MEXKIY HMPSIMOW M INIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMHU, PAcCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE MCIIOJIb30BaTh
IpU pEelIeHUH 3ajady HU3ydeHHbIe (AKThl M TEOPEMbI IIAHUMETPUH;
yYMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA; CTPOUTH
MaTeMaTUYeCKUe MOJEIU C TOMOIIbI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a0aUn
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YMeHue onepupoBaTh HOHATHAMMU: IUIOMAAb GUIYpbI, 00bEM QUTYPHI,
MHOTOTPaHHUK, IPaBUIIbHBI MHOTOIpaHHUK, CEYeHIE MHOTOTpaHHUKA,
KyO, mapajienenurnes, Nnpu3Ma, mupampaa, ¢urypa u MOBEPXHOCTb
BpallleHNs, WINHAP, KOHYC, 1ap, chepa, miomags cepsl, Iomaib
MOBEPXHOCTU MUPAMUbI, MPU3MBI, KOHYCa, IMIUHApa, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TMPaMubl, IPU3MbI, [HIUHAPA,
KOHYyca, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHS] KOHYCAa U LIUIUHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, HWIMHAPA, KOHYCAa; YMEHHE CTPOHMTH CEUYECHHUE




MHOTOTpaHHHKA, U300paxxaTh MHOTOTPAHHUKH, GUTYPHI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUS, B TOM YHUCJIE C IOMOILBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME MPHUMEHSITh CBOWCTBA TI'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATH OMpEeNiCHUs M3ydaeMbIX (Guryp,
BBIIBUTaTh TMIIOTE3bl O CBOWCTBAX M IPU3HAKAX I'€OMETPUYECKUX
¢buryp, 00OCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE MPOBOJUTH
Kinaccupukanuio (GUryp MmO pasNuYHBIM - TPU3HAKAM, BBITOJIHSATH
HE0OXOIUMBIE JOTOJHUTEIbHBIE TOCTPOCHUS
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YMeHne omnepupoBaTh MOHATHSAMH: JBH)KEHHE B IPOCTPAHCTBE,
napajJieNIbHBINA EPEeHOC, CHMMETPHsSI Ha TNIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOA00Ms, TOMO00HBIE (HUTYPHI, YMEHHE
pacro3HaBaTh paBHBIC U TOJO00HBIC (PUTYPBI, B TOM YHCIIE B TIPHUPO/IEL,
HCKYCCTBE, apXUTEKTYype; HUCIOJIIb30BAaTh T€OMETPUUYECKUE OTHOIICHUS
NpH PEUICHUH 3a7ad; HAXOJIUTh T'€OMETPHUYSCKHE BEITUYHMHBI (JTMHA,
yroJ, IMJIomaab, 00bEM) MPU PELICHUU 3aJad U3 APYTUX YUeOHBIX
MPEIMETOB U M3 PEATBHOM KU3HU; YMEHUE BEIYHUCIISTH T€OMETPUICCKHE
BEJIMYUMHBI ([JIMHA, Yroll, IUIOoHaab, 00BEM, IUIOIIAIs MOBEPXHOCTH),
UCTIONB3Ysl U3ydeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIE: IUIONIA/h
MOBEPXHOCTH MUPAMHU/IBL, PU3MBIL, KOHYCA, [IIIUHAPA, TUIOMAAb chepsl;
00BEM KyOa, IPSMOYTOIBHOTO NapauIeenure/a, MTMPaMUIbl, TPU3MBI,
WIMHApPA, KOHyca, IIapa; yMEHHWE HAXOJUTh OTHOILIEHHE OOBEMOB
110JI00HBIX GUryp
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YMeHue  onepupoBaTh  IMOHATUSAMHU:  NPSAMOYIOJIbHAs  CHUCTEMa
KOOpJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIAWHATHI BEKTOpA, CyMMa
BEKTOPOB, IIPOU3BENCHNE BEKTOPA HA YHCIIO, Pa3OKEHUE BEKTOpA IO
0a3ucy, CKalsIpHOE IPOM3BEACHUE, BEKTOPHOE IPOM3BEACHUE, YIOI
MEXIYy  BEKTOpaMM; YMEHHE  HCIIOJIb30BATh  BEKTOPHBIM U
KOOpPJIMHATHBIN METOJ JJIs PELIeHHs] TeOMETPUUECKUX 33/]ady U 3ajad
JPYruX y4eOHbIX IPEAMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA M pelleHHs 3ajjauu;
[IOHUMAaHNE 3HA4YMMOCTH MATEMATHKM B H3YYECHHHM IPUPOJHBIX H
OOIIECTBEHHBIX IPOLECCOB U SBJIECHUH; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, YMEHHE IPHUBOJIMTH
IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUH POCCHUMCKOM UM  MHPOBOM
MaTE€MaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Kon
1 Yucna u BIYMCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMOoCTH HEIbIX YUCEl
19 Panmonanbhple  uucia. OOBIKHOBEHHbIE M JECATHYHBIE JpOOU, IPOLEHTHI,
OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHB HaTypaJbHOU cTeneHu. [leiicTBus ¢ apuMeTHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ wnenbiM mokaszareneM. CTENeHb € palMOHAIBHBIM IOKA3aTENIeM.
CBoiicTBa CTeNIEHU
15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTAHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HATYypaIbHbIC JOrapru(MbI
JleiictBuTenbHble 4uciaa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuGnnxEHHbIE BHIUMCIIEHUS, TIPABUIIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA
pe3yJbTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanue BbIpaKeHUI
1.9 Kom1iekcHele yncia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Ienbie U 1poOHO-paAIMOHANIbHBIE YPAaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHsI
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPABHEHUS
2.5 Ilenbie U 1pOOHO-paAIIMOHANIbHBIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuiia cucTeMsl JMHEHHBIX ypaBHEeHHH. Onpenenurenb MaTpUIbI
3 OyHKUMH U TpaduKu
31 OyHkIus, crnocods! 3aganus ¢yHkuuu. I'padux QyHkiuu. B3zaumao oOpaTHbIe
¢byskiun. Y€rnole u HeuéTHble QyHKuMH. [leproanueckue GyHKIUN
Ob6nacTh ompeneraeHuss U MHOXKeCTBO 3HaueHUW ¢yHkiuu. Hymn ¢yHxnum.
39 IIpomMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIHH.
MaxkcumMymMBl 1 MHHHMYMBI (QyHKIWUU. HamOonpliee W HaWMEHbIIEe 3HAYCHHE
(GYHKINMU Ha TPOMEKYTKE
33 CrenenHas (yHKOMsS C HATypaJbHBIM M IIEJIBIM TIOKazaTeneMm. EE cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENECHH
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u jorapudmMudeckas QyHKIHH, X CBOMCTBA U Tpa(UKH




Touku paspsiBa. AcuMmMnToThl TpadukoB (yHknuit. CpoiicTBa (QyHKIHIA,

3.6 HENPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCIIEIOBATEILHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. Popmysa CI0XKHBIX MPOLIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTApHBIX (QYHKITUH
[IpumeHeHre MPOU3BOAHON K HMCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH W
4.2 sKkcTpeMyMbl. Haxokaenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHs (YHKIIMH Ha
OTpe3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHo>xecTBa U JIOTUKA
5.1 MHoOXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepostHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MWIOCKOCTH
7.2 [TpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIlICHHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
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METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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