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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUS.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEAIbHOTO U UCAIBHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS Y4YallUXCS, a TakKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJIsl /1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HANpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUHM 3aJad eCTEeCTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHne OpHeHTUPOBATHCS B IIPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIh BO BCEX 00JIACTAX
NeSITeTbHOCTH YeloBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopMa OTPaKEHUSI OKPYKAIOIIEro MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUSA U aKTUBHOTO npeoOpa3oBaHUs JeUCTBUTENLHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYIOBOM JESTEIbHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATHHO BAXKHBIX KAadyeCcTB, IOITOMY aKTyalbHa 3ajada
dopmupoBaHUs y 00yJaIOIIHXCS TPOCTPAHCTBEHHOTO MBIIICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOT0 KOMIIOHEHTAa B MOATOTOBKE K MPAKTUYECKOH JESATeIbHOCTH I10
MHOTUM HampaBlIeHUSM.

Ilens ocBOEHUS MporpaMMbI yueOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM ypOBHE O0yUCHHUSI
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIMXCS uYepe3 OOecTreueHHe
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHITHOTO MPOI0JDKEHHs 00pa30BaHus Mo
CHENHATBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCITOb30BAaHHEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHAa3HAYEHA AJIs 00yJaroMuXCs CpeiHen
IIKOJIbI, HE MWCIBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIEro



obpazoBanus. Takum oOpazom, oOydarommecs Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHs, CBSI3aHHbIE CO Celn (KO TeOMETpUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAaHUSIX B
npo¢eCCHOHATILHOM 1EATEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTeXkaxX, MOJENAX U B pPEalbHOM MHUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIlEHUs] U UX OCHOBHBIMHU CBOHCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE HHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  OOydarommxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallUsIX W TPH W3YYEHUHM JPYIHX Y4eOHBIX TPEJIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU ammapaT JUlsl peleHHs MNpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIPETHPOBATH U OI[CHUBATH TOJTYYEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, pelaeMblX Ha YPOBHE MHTYUTHUBHOIO IMO3HAHMS, U ONPEIeNEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET MPOTEKaHHE WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb INPEIMETHO-TPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABICHUH Y YIAITHXCS B KypCce CTEPEOMETPHH
NPOBOJUTCS 3a CUET pEHIeHHs 3a7ad Ha CO3JaHHe TPOCTPAHCTBEHHBIX OOpa3oB WM 3ajad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOOpazamu. Co3naHue oOpaza MPOBOAMUTCA C ONOPOHM Ha
HarJsIHOCTh, @ ONEpUPOBaHUE 00Pa30M — B YCIOBHUSAX OTBJICUEHUS OT HATJITHOCTH, MBICIIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «[IpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr u
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHUs Ha YpPOBHE CpEIHEro OoOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOLIECE MPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJICHHEM IMPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B HeAeno B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHoOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, TpocTpaHcTBO. [loHsTHe
00 aKCMOMaTHYE€CKOM MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX.

B3anmHoe pacrosnokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKaIOUecs, napajljieiabHble U
CKpeluBaronecs mnpsmele. [lapamienbHOCT, TPSAMBIX W IJIOCKOCTEM B IPOCTPAHCTBE:
napajulesibHbIE TMPSMbIE B MPOCTPAHCTBE; MAPAJIICIBHOCTh TPEX MPAMBIX; NAPaLICIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMH CTOPOHAMH; YroJl MEXKIy IpPSMbIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX IIIOCKOCTeH. [IpocTeiinme npocTpaHCTBEHHBIE (GUTYPBI Ha TUIOCKOCTH: TETPadIp,
KyO, ImapajuIesieIuIie l; MOCTPOSHUE CEUCHHUH.

[lepieHAMKYASIPHOCTh  MPAMOM M IUIOCKOCTH:  IEPHNEHAUKYJISPHBIE TMpsSMbIE B
MPOCTPAHCTBE, MPSMbIE NapaUICIbHbIE M MNEPHEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHIUKYISIPHON MIIOCKOCTH.
VYTIbl B IPOCTPAHCTBE: YroJ MEXIAY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIUHEUHBIA YrOJ
JIByrpaHHoro yria. llepneHauKynsp W HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH, POEKIUs (PUTyphl Ha TUIOCKOCTH. [IepIeHIUKYISIPHOCTD
IUIOCKOCTEM: MpU3HAK MNEpPHEHAUKYISIPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
NEePHEHANKYIISPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOTOIPAaHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: N-yroiapHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [Iupamuaa: N-yronpHas
nupamMuja, TPaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TIOJHAs TMOBEPXHOCTh IMMHPAMU/IBI;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
nMpaMua; MpaBHIbHAS TPEYTOJIbHAS MTUPAaMUJIa U IPAaBUIIbHBIN TeTpadap; kKyo. [Ipeacrasienue o
MPaBUJILHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKkocadap. CedeHus: mpu3Mbl U TAPAMUJIBL.

CummeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Brruucnenue »ieMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaronanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI, IO OCHOBaHH, TeopeMa 0 O0OKOBOM
MOBEPXHOCTU MPsiIMOM mipu3Mbl. [Inmomaas GOKOBOHM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOMN
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN Yceu€HHOM mupamuabl. [Torstre 06 00péme. OOBEM mupaMupl,
MIPU3MBL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMHK MMOTOOHBIX TEIL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yomas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBI KOHYC: 00pa3yoliue W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka nuiamHIpa u KOHyca.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Tel. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM 1mapa
Y TUTOIIATb CEPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW NEPHCHAMKYJISIPHO OCH), CEYEHHUsT KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMILUIAaHApHbIM BekTopaM. IIpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpAWMHATaX. Yroia Mexay BekTopamu. CKansipHOe MNpPOU3BEACHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMH OOydYarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUMA, NPOIEAYpP TIpPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN IpaXkIaHCKOW WICHTUYHOCTH, YBOKECHHSI K IIPOIILJIOMY H
HACTOSIIIEMY POCCHUHCKOW MAaTeMAaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCUUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapona; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUpPY, BKIIOUYas JCTETHKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TMPHUMEHSATh MaTeMaTHYeCKUE 3HaHWUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTHBHO-030POBUTEIHHON
eI TEILHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaylie npodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaThdeckomMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYIbTYpPhl, MOHUMAHHEM BIHUSHUS COLUATHHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO — XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAaIlMedl Ha  NPUMEHEHHE
MaTEeMaTUYeCKUX 3HAHWUU JJIS PEHICHUs 3a7ad B 00JIACTH OKPYKArOIIEH cpeipl, TIIaHUPOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKU M OOILIECTBEHHON MPAKTHKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak cQepsl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM ITI0O3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATH IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO JEATEIBHOCT HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHus y4eOHOH 3amgauu (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIMPOCH], GUKCUPYIOIIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAHOBIICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OO0bBeKTa, SBJICHHUS, IIpoIliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC pPa3dBUTUC NPOLECCCA, 4 TAKIKC BbIABUTaTh MPCATIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3IMYHBIX TUIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OoOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATb NACHU, HALICJICHHBIC Ha TIOUCK PCHICHUA,; COIIOCTABJIATH
CBOM CYXXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJCTBO IO3MLMI; B KOPPEKTHOH Qopme (opMynupoBaTh pasHOIiacusi, CBOU
BO3PaKEHHS;

MNPpEACTAaBJIATh PE3YJIbTAThl PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICAOBAHNA, HpO@KTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHHON U WHANBHUYAITBHON pabOTHI IPH
pemeHny yueOHBIX 3a/1a4; MPHHUMATh eI COBMECTHOH NIESTENFHOCTH, TUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHI M1 KOOPAMHUPOBATH CBOM JI€HCTBUS
C APYTUMH WICHAMH KOMAaH[IbI; OI[CHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOITYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

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

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAILIHH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMH TI03HABATEIHHON PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCOOaMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpolecca M pe3yjibTaTa pPeuieHUs MaTeMaTH4ecKOi
3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBAaTh COOTBETCTBHE pE3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATH TPHUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS PE3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKUX
3ajay.

OnepupoBaTh MOHATHSMU: MAPAUIENBHOCTh U MEPHEHAMKYISIPHOCTh HPAMBIX U
IUIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacHoOJI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'PaHHBIA Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYIpPaHHOIO YIiia; IpaycHas Mepa JIByTpaHHOro yria.

OnepupoBaTb MOHSATHUSMHU: MHOIOIPaHHUK, BBIMYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTth OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (IHMpaMuja; npusMa, NpsMOYTrOIbHBIN
napasuienenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBAaHUS Ui KiaccH(UKaLuu
(BBIIYKJIBIE M HEBBINMYKJIbIE MHOTOTPAaHHUKHU; TPAaBUJIbHbIE MHOTOIPAHHUKH; NpsSIMblE H
HAKJIOHHBIE PU3MBI, TapajlIeIeIUIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHU, UCTIONIB3YSI METO]T CIIE/IOB.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 331241 Ha HAXOX/IEHUE TEOMETPUUECKUX BETUYMH 10 00pa3liaM MiIH aJropuTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEX]y IBYMS TOUYKaMHU, OT TOYKH JIO0 MPSIMOU, OT TOYKU IO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemiate 3a1a4n Ha HAXOX/IEHUE TEOMETPUUECKUX BEJIMUUH 110 00pa3liaM UK alrOpuTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMaTHUECKHUX
3aJa4 Ha BBIYMCIIEHHWE YIJIOB MEXIY CKPEUIMBAIOLUIUMUCS NPSIMBbIMU, MEXIy NpIMON U
IJIOCKOCTBIO, MEXKTY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (pOpMyIT; BBIYUCISTh COOTHOIIEHHS MEXKIY IJIOLIAIIMU [TOBEpXHOCTEN, 00BEMaMu
M0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHSATUSIMU: CHUMMETPUSI B IPOCTPAHCTBE; ILEHTP, OCb U IJIOCKOCTbH
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYDBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

[IpumensiTh reoMeTpuueckue (aKTBl Il PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoANUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAEC W IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
cOpPMYITMPOBAHHOW TPOOIEMbI, MOACIHPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TIOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPakTHIECKUe 3a1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUSCKUX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSAMU: LIMJIMHIPUYECKAsi IOBEPXHOCTh, 00pa3yrolne HUINHAPUIECKON
NOBEPXHOCTH; IWIMHAP; KOHUYECKAs MOBEPXHOCTh, 00pa3ylolIe KOHWYECKOW NMOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

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

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BPAILlEHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
LIApOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IUIONIAIM MOBEPXHOCTEH TEJl BpAllEHUs, T€OMETPUUYECKUX TEJ C
npuMeHeHueM (Gpopmyi.

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

BbluncnsaTe COOTHOLIEHUS MEXKY TUIOLIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOAOOHBIX TEI.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUSI TEJ BPAILCHHUSL.

W3Brekatb, UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CIIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAaMH OHHU 00JIaJatoT.

[TpuMeHsTH paBUIIO NapajlIeenuIea.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIy BEKTOpaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHbBIE BEKTOPHI.

HaxoauTte cymMmMy BEKTOpOB M IIPOM3BEJIEHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOPaMH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reoMmerpuueckue (aKThl A PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIIOJIATAOIINX HECKOJBKO IIIarOB PEUICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiiiie reoMeTprHUeCKUe 3a]aui Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaunm Ha JOKa3aTENbCTBO MATEMATHYECKHX OTHOIICHHA M HAaXOXKICHHE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a]1a4.

[lpuBoAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU U
NPUMCHSTh HM3YYCHHBIC TIOHATHS B  MPOILECCE IOUCKA  PEIICHHs  MaTeMaTHYECKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC C HAXO0XJICHHUEM IeOMETPHICCKIX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
No 1/ KounyecTBO 4acos, JuaexkTpoHHbIe (HU(pPOBbHIE)
°n/m
HaumeHnoBaHue pa3iesioB U TeM OTBOIMMBIX o0pa3oBaTe/bHbIE Pecypchl
HA 0CBOEHUE TeMbl
BBenenue B crepeoMeTpuio 10

OCHOBHBIE TIOHSTHS CTEPEOMETPUH: TOYKA,

npsAMast, II0CKOCTh, TIPOCTPaHCTBO. [IpaBuiia
1 n300paKeHUs Ha PUCYHKAX: H300paKeHHUS 1 https://resh.edu.ru/subject/17/10/

IUTOCKOCTEM, apaslIeIbHbIX MPAMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

11 : )
OHATHL TICPECCKATONIMCCA TUIOCKOCTH, 1 https://resh.edu.ru/subject/17/10/

nepeCCKaromuecs nmpsamMad u rjiIoCKOCTb

IlonsTus: MEpeCCKaromurecs mIoCKOCTH,
InepeceKaromumecs npsamMas U rnji0CKOCTb

3HAKOMCTBO C MHOTOTPaHHHKAMH, H300pakeHHe
4 MHOTOTPaHHHKOB Ha PUCYHKaX, Ha 1 https://resh.edu.ru/subject/17/10/
MPOEKITHOHHBIX YEPTEHKAX

HauvanbHble cBeieHns 0 KyOe U mupamuie, ux
5 pa3BEépTku u Monenu. CedeHust 1 https://resh.edu.ru/subject/17/10/
MHOTOIPaHHHKOB

HauanbHble cBeeHus 0 KyOe U nupaMue, ux
6 pa3BépTku U Moaenu. CeueHust 1
MHOT'OI'PaHHHUKOB

[MousiTHe 06 aKCHOMATHYECKOM ITOCTPOCHUH
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U 1 https://resh.edu.ru/subject/17/10/
CICICTBUSI U3 HUX
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[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH

8 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U 1
CIIC/ICTBHS U3 HUX
[TonsiTHE 00 aKCMOMATUYECKOM TTOCTPOCHHH
9 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHH U 1
CIICJICTBHS U3 HUX
[TonsiTHe 00 aKCMOMATHYECKOM TIOCTPOCHUU
10 CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHH U 1
CIICJICTBHS U3 HUX
[IpsiMble M MVIOCKOCTH B MPOCTPAHCTBE. 12
IMapanajieabHOCTHh NPAMBIX H IJIOCKOCTel
B3anMHOe pacnionokeHue npsMbIX B
11 IIPOCTPAHCTBE: IEPECEKAIOIIUECS, 1 https://resh.edu.ru/subject/17/10/
napaulebHbIe ¥ CKPELIMBAIOMINECS PSIMBbIC
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIICIIbHBIC TPSIMBIC B 1
MPOCTPAHCTBE; MAPAIICIILHOCTD TPEX MPAMBIX
[MTapannenbHOCTB MPSIMBIX H TNIOCKOCTEH B
13 npoctpaHcTBe: [lapaanenbHOCTh IPSIMON 1 https://resh.edu.ru/subject/17/10/
TUTOCKOCTH
14 VYTl ¢ COHAINPaBIEHHBIMH CTOPOHAMHU 1 https://resh.edu.ru/subject/17/10/
15 Yros Mexay IpsMBIMU B TPOCTPAHCTBE
16 VYron Mexay npsiMbIMU B IPOCTPaHCTBE 1
17 HapailtembHOCTS IOCKOCTEH: Mapanenbibe 1 https://resh.edu.ru/subject/17/10/
TUTOCKOCTH
18 CaolicTBa napamieiabHbIX MIOCKOCTEN 1
19 [lpocreiitume NpOCTPAHCTBEHHbIC UIypLI Ha 1 https://resh.edu.ru/subject/17/10/

IJIOCKOCTH: TCTpAdIP, Ky'6, napaJijiCJICIIHIICq
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20

[Toctpoenue ceuenunit

21 [TocTpoenue ceueHuit
KounrtpoabsHnas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B MPOCTPAHCTRBE. 1
IMapa/ieJIbHOCTH NPSIMBIX U IJIOCKOCTER"
IlepneHAUKYJISIPHOCTH NPSAMBIX H 12
IJI0CKOCTel

23 Hlepret Ky IAPHOCTS MPAMOIt H ILIOCKOCTIH: 1 https://resh.edu.ru/subject/17/10/
MePIEHIUKYISIPHBIC TIPSIMBbIE B IPOCTPAHCTBE

24 Ilpsvere mapasenbibie M NEpPHCHANKYIIPHBIC K 1 https://resh.edu.ru/subject/17/10/
IUIOCKOCTH

o5 [IpsiMbie mapasnenbHbIe U IEPIEHIUKYISIPHBIE K 1
TTOCKOCTH

26 HlpustaK nepret AKyIAPHOCTH IPAMOI 1 1 https://resh.edu.ru/subject/17/10/
TTOCKOCTH

97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U 1
TJIOCKOCTH

28 TeopeMa o MpAMOI MepMeR UKy IAPHOIL 1 https://resh.edu.ru/subject/17/10/
TTOCKOCTH

29 TeopeMa 0 npsAMON NepHEeH JUKYIISAPHON 1
TJIOCKOCTH

30 TeopeMa 0 npsAMoOU NepHEeH JUKYIISAPHON 1
TJTIOCKOCTH
[lepnienuKyIsIp ¥ HAKJIOHHBIE: PACCTOSIHHE OT

31 TOYKH JI0 TUTOCKOCTH, PACCTOSHUE OT MPSIMOH J10 1 https://resh.edu.ru/subject/17/10/

IIIIOCKOCTH
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[lepnieHIUKYIIIp U HAKIIOHHBIE: PACCTOSTHUE OT

32 TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT MPSMOU 710 1
TUIOCKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSHHE OT
33 TOYKHU J0 TIOCKOCTH, PACCTOSTHUE OT MPSIMOH 110 1
TUIOCKOCTH
[TepnieHaUKyYIISAp M HAKJIOHHBIE: PACCTOSIHHAE OT
34 TOYKHU J0 TIOCKOCTH, PACCTOSHUE OT MPSIMOH 110 1
TUIOCKOCTH
Yribl MeK1y NPAMBIMHA M IJIOCKOCTAMU 10
35 ¥/IIBL B MPOCTPAHCTBE: YTO MEHAY IPAMOH 1 1 https://resh.edu.ru/subject/17/10/
IUTOCKOCTBIO
36 JABYTpaHHLIi yrox, MHHEHHbII yron 1 https://resh.edu.ru/subject/17/10/
JIBYTPaHHOTO yTJia
37 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi 1
JIBYTPaHHOTO yTJja
38 Hlepriet iy IpHOCTS IIOCKOCTEH: MpH3HAK 1 https://resh.edu.ru/subject/17/10/
MEPIIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH
39 [leprieHAUKYIAPHOCTH MIOCKOCTEH: HpI:BHaK 1
MEPIIEHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH
40 [leprieHANKYIAPHOCTH MIOCKOCTEN: PU3HAK 1
NEePIEHANKYIIIPHOCTH BYX MJIOCKOCTEN
41 Teopema o TpEX mepreHANKYISIpax https://resh.edu.ru/subject/17/10/
42 Teopema o Tpéx nepneHANKYIIpax
43 Teopema o TpEX mepreHANKYIAPAx
44 KonTpoJsbHasi pabora nmo remam 1

"IlepneHANKYJSIPHOCTD NPSIMBIX U
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miockocreil' u " Yrisl Mexkay NPAMBIMHA U
II0CKOCTAMU "

45

MHOrorpaHHUKHU

Ilousarue MHOI'OI'paHHHKAa, OCHOBHBIC 3JICMCHTBI
MHOI'OrpaHHHUKa, BBIITYKJIBIC 1 HCBBIITYKJIIbIC
MHOI'OI'paHHUKH; pa3BépTKa MHOTI'OI'paHHHUKa

11

https://resh.edu.ru/subject/17/10/

46

IIpu3ma: n-yrosibHas Ipu3Ma; rpaHu U
OCHOBAHUS IPU3MBI; NIPsIMAst U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/subject/17/10/

47

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajulesIenuIe] 1 ero CBOUCTBa

https://resh.edu.ru/subject/17/10/

48

49

50

51

IInpamuja: n-yroiapHas NMpaMUIa, TPaHU U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTh IUPAMU/bI; IPAaBUJIIbHASA U
yCeu€HHas nupaMuaa

[IpaBuiIbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
HpI/I3Ma nu HpaBHJ’IBHafI HI/IpaMI/I)Ia; HpaBI/IJ'II)HaFI
TpeyroJibHasi MUpaMuaa U MPaBUIIbHbBIN
TeTpaap; Kyo

[IpencraBienue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp, NOACKa P U
HKOCadIp.

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS

OTHOCHUTCIIBHO TOYKH, HpSIMOﬁ, IIJIOCKOCTH.
ONIEMEHTBI CUMMCTpPUU B ITUpaMUJAX,

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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Inmapajijiejcnmicaax, rnmpaBUJIbHbIX

MHOI'OTPaHHUKAX
52 BEIMHCICHNE STEMEHTOB MHOrOrpAHHIKOB: 1 hitps://resh.edu.ru/subject/17/10/
pEOpa, MuaroHa u, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
53 HOBerHOfTH HPAMOH HpmMH’umomaﬂb 1 https://resh.edu.ru/subject/17/10/
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSIMOY IIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHON MUPAMU/IBI, TEOPEMA 1
0 IIoIaau G0KOBOM MOBEPXHOCTH YCEUEHHOM
MAPaMU/IBI
55 KonTpoabHasi padora no reme 1
"MHororpaHHuku"
O0BbEMBI MHOTOTPAHHUKOB 9
56 [Nonsitue 06 00bEMe 1 https://resh.edu.ru/subject/17/10/
57 O0BEM nupamMuIs! 1 https://resh.edu.ru/subject/17/10/
58 O06BEM TUpaMuUIbI 1
59 O0BEM nupamMuIbI 1
60 O06BEM TUpaMuUIbI 1
61 O0BEM TTPU3MBI 1 https://resh.edu.ru/subject/17/10/
62 O0BEM npu3MBbI 1
63 OOBEM TTPU3MBI 1
64 KonTtpoabHnas pa6ora no reme "O0bEéMbI 1
MHOTOIPAHHUKOB''
IloBTOpEHUE: ceyeHNsl, PACCTOSIHUA U YIJIbI 4
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65

[ToBTOpEeHME, 0600IIIEHNE CHCTEMATH3AIIHS
3HaHuil. [locTtpoenne ceueHui B
MHOTOTpaHHHUKE

https://resh.edu.ru/subject/17/10/

66

IToBTOpeHue, 00001IEHNE CUCTEMATU3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
JIBYMS TOUKaMH, OT TOYKH J0 IIPSAMOH, OT TOUYKH
710 IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
IPSIMBIMU

67

68

I'opoBasi KOHTPOJIbHASI padoTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUN. BbIUKciIeHne yriaoB: MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY TPSIMOU
Y TJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXY ITIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://resh.edu.ru/subject/17/10/

11 KJIACC

KoauuecTBoO qacoB,

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/n HaumeHnoBaHue pa3iesioB U TeM OTBOJMMBIX o0pa3oBaTejbHbIe pecypchl
HA 0CBOEHHE TeMbI

Tena Bpamenust 12

1 C(epa u map: CHTD, pajyc, MAMETP; ILOMAT, 1 https://resh.edu.ru/subject/17/11/
MOBEPXHOCTHU Cephl

2 B3aunmMHuoe pacronoxxenue cepsl U IIOCKOCTH; 1
KacaTeJbHasl IJI0OCKOCTh K cdepe; miomaab chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa
Hununapuyeckast IOBEpXHOCTb, 00pa3yromiye

4 LUIAHAPHYECKOM TOBEPXHOCTH, OCh 1 https://resh.edu.ru/subject/17/11/
IWIMHAPHUYECKOM TOBEPXHOCTH
[ununaap: ocHOBaHMS U OOKOBAst MOBEPXHOCTb,

5) 00pa3yromas 1 OCh; IJI0MIA b OOKOBOM U MOJTHOU 1
MOBEPXHOCTHU
N300pakeHne MuIMHApa Ha TIIOCKOCTH. Pa3BépTka

5 munHapa. CeueHus NUIMHAPA (TIOCKOCTHIO, 1
napauielbHOW WK NepHeHIuKYIIPHOM ocH
HUATTUHIPA)
Konnueckas moBepXxHOCTh, 00pasyroiire

7 KOHWYECKOW TTOBEPXHOCTH, OCh M BEPIIMHA 1 https://resh.edu.ru/subject/17/11/
KOHUYECKOW MOBEPXHOCTH

3 Konyc: ocHOoBaHMe 1 BepinHa, 00pa3yroias 1 och; 1
IUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTU

9 Y CeuGHHLIH KOHYC: 00asylOIHe 1 BhICOTa; 1 https://resh.edu.ru/subject/17/11/
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3ob6pakenne koHyca Ha riockoctu. Pa3Béprka

10 koHyca. CedeHust KoHyca (IIOCKOCTHIO, 1

NapauIeIbHOM OCHOBAHMUIO, U IUNIOCKOCTBIO,
MPOXOJISIIEH Yyepe3 BEpIINHY)
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11 KomOuHaryst TeJr BpaieHuss i MHOTOTPaHHUKOB 1 https://resh.edu.ru/subject/17/11/
12 MHororpanHuK, ONUCAHHELR OKOJIO chepst; chepa, 1 https://resh.edu.ru/subject/17/11/
BIIMCAaHHAs B MHOTOIPAHHUK HJIH B TEJIO BPAIICHHSI
O0BbéMBI Te 9)
13 ?e(J)IHSITI/Ie 00 00BEMe. OCHOBHBIE CBOICTBA 00BEMOB 1 https://resh.edu.ru/subject/17/11/
14 O0BEM IUIMHIPA, KOHYCA 1
15 O0bBéM 1mapa U mIomaah chepol 1
[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHUS
16 MEXTy TUTOIIAAIMHU MOBEPXHOCTEH, 00BEMaMK 1 https://resh.edu.ru/subject/17/11/
MOTOOHBIX TEI
17 KOHTpOJIbl'l'aH '[')aﬁoTa no tremaM ""Tena 1
Bpamenus' u "O0bembI TEa"
BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE 10
18 BekTop Ha IJIOCKOCTH U B POCTPAHCTBE 1 https://resh.edu.ru/subject/17/11/
19 CiiokeHue ¥ BbIUUTaHUE BEKTOPOB 1
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
21 ngggi‘“ﬁ;;‘;ﬁgi gggf;:ﬁggﬂampm’m 1 https:/resh.edu.ru/subject/17/11/
29 Pemrenue 337124, CBA3AHHBIX C NPHMEHEHHEM 1
paBUJI ICHCTBUI C BEKTOpaMuU
[IpsiMoyrosbHAs CUCTEMa KOOPIMHAT B
23 npoctpancTBe. Koopnunate! Bektopa. [Ipocreiimme 1 https://resh.edu.ru/subject/17/11/
3aJa4i B KOOpIMHATAX
24 VYron mexay Bekropamu. CKaipHOE MPOU3BEICHHE 1
BEKTOPOB
25 BbIMHCIICHHE YTI0B MY PAMBIMH H 1 https://resh.edu.ru/subject/17/11/
IUIOCKOCTSIMU
26 KoopauHaTHO-BEKTOPHBIH METO/I TIPH PELICHUH 1

TCOMETPHUICCKUX 3aaa4d
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KonTpoabHasi padora no teme "BekTopsbl

27 " 1
KOOPIAMHATHI B MPOCTPAHCTBE
IloBTOpPEHMeE, 00001IeHNE, CHUCTEMATU3AIUSA 7
3HAHUH
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS

28 3HaHuid. OCHOBHBIE (PUTYPBI, (PAKTBI, TEOPEMBI 1 https://resh.edu.ru/subject/17/11/
Kypca IJITaHUMETPUHU
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS

29 3HaHuil. OCHOBHBIE (QUTYPHI, (PAKThI, TEOPEMBI 1
Kypca IJITaHUMETPUHU

30 I'omoBasi KOHTpPOJIbLHAS padoTa 1
[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS

31 3HAHUM. 3a/lau IJIAHUMETPUU U METOJIbl UX 1
pelIeHUs
[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AIUS

32 3HaHuii. OCHOBHBIE QUTYPBI, PAKThI, TEOPEMBI 1
Kypca CTepeoMEeTpUn
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

33 3HaHUH. 3aJ1a4¥ TUIAHUMETPHH U METOJIbI UX 1
pelIeHus

34 HOBTOPCHHC, 000011IeHMEe U cUCTeMaTH3anusl 1
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://resh.edu.ru/subject/17/11/

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
' reoOMEeTPUUYECKUX 3aj1au
23 OnepupoBaTh NOHATHSAMM: NAPAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
24 KnaccugunupoBars B3aMMHOE pacIioyloKeHUE MPSIMbIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHITUSMMU: JBYTPAHHBIN yroJl, paHy ABYIPaHHOIO yrJa,
7.5 peOpo BYrpaHHOro yrja, JMHEHHBIH Yroa JBYIpaHHOIO YU,
rpajlyCHas Mepa JBYIPaHHOI'O yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIH
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKA, IIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/Ibl MHOTOIPAaHHUKOB (IIMpaMMia, MpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHHS  JJIs
28 KJacCU(pUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TpPSMblE M HAKJIOHHBIE TPU3MBI,
napaJiesIenure bl)
29 OnepupoBaTb  HOHSITHUAMH: CceKymlas  IUIOCKOCTb,  CEUEHHUE
' MHOTOTPaHHUKOB
210 OOBSICHATh NPUHUUIBl T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,
' UCIIOJIb3YS] METOJ CIIE/I0B
Crpouth ceyeHHs] MHOTOTPAHHHMKOB METOJOM CIJIEJIOB, BBIIOJIHSTH
7.11 (BBIHOCHBIE) IIJIOCKHE 4YEepTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemats 3aaun Ha HaX0XkIEHHUE FTEOMETPUUECKUX BETUUYHH 0 00pa3iam
WM aJNropyuTMaM, INPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKMX 3a4ad Ha BbIYHCICHUE
PacCTOAHUI MEXKIY ABYMsSI TOUKAMH, OT TOYKH 1O MPSIMOM, OT TOUYKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIINMHUCS ITPAMBIMHA

7.13

Pemiate 3aaun Ha HaX0XkJI€HHE T€OMETPUUYECKHUX BEJIMUYMH 10 00pa3Lam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC aHAJUTUYECKUE METOMBI IIPU
pPELICHUHU CTAHAAPTHBIX MAaT€MaTUYECKUX 3a/1a4 Ha BBIYMCICHUE YIJIOB
MEXIYy CKPELIUBAIOIMMUCS NPAMBIMH, MEXAY IPSIMOU U IUIOCKOCTHIO,

MCXKAY MIIOCKOCTAMHU, AIBYT'PAHHBIX YIJIOB

7.14

7.15

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuaa) C OpUMEHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEXK/1Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

7.17

7.18

7.19

W3Bnekath, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATh HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUrypax, MpeACTaBICHHYIO Ha

YepTekKax U pUCYHKAX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIararoliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mpoCTEHIIME NPOrpAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TOJIYYEHHBIE 3HAHUSA Ha TMpPaKTHKe: aHAJTU3UPOBATh
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpOBAaHHONH MPOOIEMBI,
MOJIEJTMPOBATh PeabHbIE CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUH U
TeopeM, amnmnapara anreOpsl, pemarh NpakTUYeCKUe 3a/1a4uM, CBSI3aHHbIE

C HAXOKACHUCM I'€COMCTPHUYICCKUX BCIINYHH




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
pe3yJabTara
6 I'eomerpust
OmnepupoBatb HOHSATHSIMHU: IWJIMHAPUYECKas HIOBEPXHOCTH,
6.1 o0pasyronye MWIMHIAPUIECKON TMOBEPXHOCTH, IWIMHID, KOHHYECKAs
' MOBEPXHOCTh, O00Opa3ylolIMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccuduimpoBaTh B3aMMHOE PacoiOKeHUE CPEPhl U IIIOCKOCTH
OmnepupoBaTh MOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOI, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Bbruaucnare 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH TN BpalleHHS,
' TEOMETPHUCCKUX TEJI C IPUMEHEHHEM (HOpMYJT
OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJNO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HITH
TEJIO BpalleHUs
6.8 BbluncnsTh COOTHOIIEHHMST MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00bEéMaMu 1MOJJOOHBIX TEI
69 N3o6paxkaTs nzydaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInonHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UIyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMs Tell
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh W MPEOOPA30BBIBATH WHGOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, MPEJCTABICHHYIO Ha
gepTekax U pucyHKax
[IpumensITh reoMeTprueckue GakThl JUIsl PEIICHUS] CTEPEOMETPHUSCKHUX
6.12 3aja4, MPEANoaralolIiX HECKOJBKO IAaroB peIIeHUs, eCIU yCIOBUS
MPUMEHEHHS 3a]aHbI B IBHOH (popme
6.13 OrnepupoBaTh TOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonHaTh I[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXXCHHA BCKTOpAa HA YUCIIO, OG’bHCH}ITL, KaKMMH CBOMCTBAMH OHU

o0JIamaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CJI0XKECHNHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATBEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
yroja MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPLI

6.17

HaxomuTh cymMMy BEKTOpPOB M MPOMU3BEIACHHE BEKTOpA HA YUCIIO, YOIl
MEX/y BEKTOpaMH, CKaJSIPHOE NPOU3BEACHME, PACKIAIbIBATE BEKTOP

110 IBYM HEKOJUIMHCAPHbBIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPHUUCCKUEC 3ala4Yd Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCJIbCTBO MATCMAaTHM4YCCKHUX OTHOIIICHUH H
HaXO0XKJIACHHUC T'COMCTPUIYCCKHUX BCIUYUH I10 06pa3uaM WK aJITOPUTMaM,
IIPpUMCHSA HN3BCCTHBIC METOJbI npu peicHUN CTaHAAapPTHBIX

MaAaTCMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH DpOCTEHIINE IPOTrPaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CHUCTEMBl IIPH PEIIEHUU CTEPEOMETPUUECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh MPOSBIICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh TOJNIy4eHHBIE 3HAHMS Ha IPAKTHKE: aHAIM3UPOBATh
peanbHbIE CUTYyallMM W NPUMEHATh W3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIMPOBAHHOM MpoOIeMBl,
MOZECJIMPOBATh PEAIbHBIE CUTYAL[UU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, amnmnapara ajareopsl, pelarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIE

C HAXOKACHUEM I'€COMCTPUYCCKUX BCIIMYUH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

I'eometpus

7.1

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, IIPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPCOMETPHHU U CIICACTBUA U3 HUX

7.2

7.3

7.4

B3aumHoe pacmnosoxkeHue TOpSMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJIbHblE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTs OPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy MpPSAMBIMA B TMPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYpBl Ha

IUIOCKOCTHU: TETPadIp, Ky0, mapajuieenure]l, HOCTPOSHHE CEYCHU

[TeprieHAMKYAAPHOCT MPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE MPAMBIE B
MPOCTPAHCTBE, MpSAMbIE MApPAUICIbHbIE W MEPHEHAUKYISIPHbIE K IIJIOCKOCTH,
MpPU3HAK NEPHEHIUKYIIPHOCTH TPSIMOM M TUIOCKOCTH, TEOpeMa O MpAMOM
MEPIIEHAUKYISPHON IIJIOCKOCTHU. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKAY MPAMOU U
IUIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIM yrojJl JABYIPAHHOTO  yrJja.
[leprieHAMKYSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM IO TIIIOCKOCTH, TIPOEKITUS PUTYPHI HA TIIIOCKOCTH. [leprneHuKkynsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPNEHIUKYISPHOCTH JBYX IUIOCKOCTEH. Teopema o TpExX
MEePIEeHANKYISIpax

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrospHas
Mpu3Ma, TpaHU ¥ OCHOBAHUS MPU3MBI, IPsIMasi ¥ HAKJIOHHAS TPHU3MBI, OOKOBas U
MoJHas MTOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
rnapajuienienuies u ero cpoicra. Ilupamupa: n-yrospHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHU/IbI, OOKOBAs M TIOJTHAS TIOBEPXHOCTh MUPAMU/IBI, PABWIbHAS U
yceu€HHas MNUpaMuja. OJEMEHTbl MNpu3Mbl U nupamuibl. [IpaBuibHbIE
MHOTOTPAHHUKH: TOHSTHE MPABWJIBHOTO MHOTOTPAHHUKA, MPAaBWIbHASA MPU3Ma U

IpaBUJIbHAasA MNHUpaMuIa, IIPpaBUJIbHAA TPEYrojibHad IHUpaMuJa Hu HpaBHHBHBIf/'I




7.5

7.6

1.7

terpasap, Kkyo. IlpencraBieHne o MpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

noJeKa’ip U ukocasapyrue CeueHust IpU3Mbl U TUPaMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MIPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaxX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yribl. [lmommans
OOKOBOH TOBEPXHOCTHM U TIOJIHOH IOBEPXHOCTH NPAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSAMOH Mpu3Mbl. [ Lomaas 60xoBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IUPaMUIbI, TEOpPEMa O ILIOIIALU

yceu€HHoi nupamuabl. [lorsrue 06 06béme. O0BEM nupaMuIbl, IPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

6

6.1

6.2

I'eomerpus

Hunuaapudeckas: MOBEPXHOCTh, OOpa3yIONINe IUIHHIPHICSCKONH IMMOBEPXHOCTH,
OCb IWJIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHuMA u  OOKOBas
MOBEPXHOCTh, 00pa3yromias U OCh, TUIONaAh OOKOBOW U MOJHON MTOBEPXHOCTH

Konunueckass moBepXHOCTb, OOpa3yrolue KOHMYECKOW TMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IUIOMIaJh OOKOBOM U TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

06pa3yfoume " BBICOTA, OCHOBAHUSA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: eHTp, paauyc, AMaMerp, II0IIaab TOBEPXHOCTH chepbl. B3anmHoe
pacronioskeHre chepbl U IJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, TUIonaab
cepsl

W300pakeHre TNl BpallleHHus Ha IMJI0CKOCTH. Pa3BEpTKa MWIMHApa U KOHyca
KomOuHammu Ten BpallleHus ¥ MHOTOTPaHHHKOB. MHOTOTPaHHHUK, OIMUCAHHBIN
okoJto chepsl, cepa, BMCaHHAsT B MHOTOTPAHHHK, WJIH TEJIO BPAIIEHUS

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBAa 00bEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajuleNienuneaa u cieActBus u3 He€. OO0bEM NWIMHIPA,

koHyca. O0BEM mapa u miomaab chepol

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXKAY —IUIOIIAISIMHU

MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI




6.8

Ceuenus nunuHapa (mapajuieNbHO U NEPHEHAMKYISPHO OCH), CEUEHHUS KOHYyca

(mapanienbHOE OCHOBAHUIO U MPOXO/SIIEE YePe3 BEPIIMHY), CEUCHHUS I1apa

6.9

6.10

BekTop Ha muockoctu U B mpocTpaHcTBe. CIIOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IIPaBUII ACUCTBUIN C BEKTOpaMU

[IpssMoyrosnbHas cucremMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimme 3amaun B KOOpJAWMHATaX. Yrojll Mexay Bekropamu. CkalsspHOe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO IIpU PCIICHNHU 'COMECTPUYCCKUX 3a1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
o0mero odpasoBanus

Brnagenne meromamu JOKa3aTeNbCTB, aITOPUTMAMH PEIICHUS 3a/1ay;
yMeHue (popMyIupoBaTh W ONEPUPOBATH MOHITUSMHU: ONpEICICHHE,
aKcHMoMa, TeopeMma, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIC  (OPMYJIMPOBKH;,  TPUMEHITH  HMX;  YMCHHE
¢dbopmynupoBaTh 00paTHOE W TPOTHUBONOJIOKHOE YTBEP)KICHHUE,
MPHUBOAMTH TPHMEPbl W KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTHIECKOU HHAYKOWH; IPOBOJUTH AOKA3ATCIBbHBIC PACCYKIACHUSA
NpU  pEIICHUH 3a/a4, OICHUBATh JIOTHYECKYIO IPaBHILHOCTh
pacCyXIeHHIl; YMEHHE ONEpPUPOBATh NOHATHUSIMHU: MHOXKECTBO,
MOJIMHOXKECTBO, OIEPAIllUi HaJl MHOYKECTBAMH; YMEHHUE UCIIOJIb30BaTh
TeopeTHKO-MHO)I(CCTBCHHBIﬁ amfrmapar  ajd OIMUCaHus  PCAJIbHBIX
MIPOIIECCOB U SIBJICHUH W MPH PELICHUU 3a/1a4, B TOM YHCJIC U3 IPYTHX
y4eOHBIX MPEIMETOB; YMEHHUE OIIEPUPOBATH MMOHITUAMU: Tpad), CBI3HBIN
rpad, JnepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3ajJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHue onepupoBaTh MOHATUSIMH: HATYpPAIbHOE YUCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJbIM M0Ka3aTeNleM, KOPEHb HATypalbHOM CTENEHH, CTETIEHb
C palMOHAJIBHBIM TIOKa3aTelieM, CTEeNeHb C JICUCTBUTEIHHBIM
nmokasaresjeM, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMYJIO, PAIlMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IETBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCENT, YMEHHE HCIOJb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl TeTUTeNh U HaUMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH PEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO
CTeTeHsIMH U JorapudmMamu, mpeodpa3oBaHus APOOHO-PAITUMOHATIEHBIX

BBIPQ)XCHUI; YMEHUE ONEPUPOBATH IMOHATHIMU: TOCIIEI0BATEIbHOCTD,




apupMeTHyeckas ~ Iporpeccusi,  IreoMeTpuyeckas  Iporpeccus,
O0eckoHeuyHO yOBIBaolasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3aJaBaTh  IIOCJIEIOBaTEIbHOCTH, B TOM YHCIE€ C  IOMOILBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCh KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH apUPMETUIECKHE ACHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
IPUBOAUTH  INPUMEPbl  HUCHOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpPOBaTh IMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpeneauTenb

MaTpulbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACTIUTEIA

YMeHue onepupoBaTh NOHATHAMU: PalMOHAJIbHbIC, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPHUIECKHE
YPAaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIEpPUpPOBATh
MOHATUSIMH: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPaBHEHHUS, HEPABEHCTBA M CHCTEMbl C MapaMeTpOM; MPUMEHSITbH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHUS MAaTEMATHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peanbHON KU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTh
(GyHKIIUH, SKCTpEMYM (YHKIMH, HanOOoJIbllIee U HAaUMEHbIIIEE 3HAUCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIMS, aCHUMIITOTHI
rpaduka ¢QyHKOUM, nepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 pU3MUECKHil CMBIC TPOU3BOAHOM, TepBOOOpa3Has,
onpeAeNEéHHbId HMHTErpall; YMEHHE HaxXOJUThb AacCUMMOTOTHI TIpaduka
(GYyHKINU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (YHKIINI, HAXOIUTh ypaBHEHUE KacaTeIbHON
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh IMPOU3BOJIHYIO JUISl UCCIIEIOBAHUS
(GbyHKIMN, HAXOUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIIHIA;
CTpPOUTh TIpaKM MHOTOYJIEHOB C HCIIOJIb30BAHMEM ammapara
MaTEMaTHYECKOI 0 aHAIN3a; IPUMEHSTH IPOU3BOAHYIO JUISl HAX0XKICHUS

HaWJIydmiero peucHUuA B IMPUKIAIHBIX, B TOM YHUCJIEC COLOUAJIBHO-




SKOHOMHUYECKHX M (PU3NUYECKUX 3a7a4ax; HaXOIUTh TUIOIIAN U 00 BEMBI
¢Gury ¢ moMOIIbI0 HHTETPAJa; MPUBOJAUTH PUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs GYHKUUN, TUHEHHAas QYHKIUS, KBagpaTHIHAs
byHKUMs, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpUYECKHE (YHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKLIMH, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKU U3YyYCHHBIX (DYHKIIHIA, BHIMOIHATH IpeoOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh IPa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUNH ypaBHEHM,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABISATH BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CUCTEMBI II0 YCIIOBUIO 3aa4, MCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM allapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeaHee apu(METHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHbIee 3HAaYeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrO Halbopa; yMEHHE H3BJIEKaThb,
MHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B TabIuIax, Ha
Jauarpammax, rpaukax, OTpakarollylo CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C
MPUMEHEHHEM TIpaUyecKuXx METOJ0B U DBJIEKTPOHHBIX CPEICTB;
rpadMuecKd HCCIIEOBaTh COBMECTHBIE HAOIIOAEHUS C MOMOILBIO

JarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun
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YMeHue onepupoBaTh MOHSATHUSMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIy4allHOro COOBITHS; YMEHHE BBIYHCISATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKuX METOJIOB; NMPUMEHSITh
(bopMyJIBI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (popMyny MOITHON
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(opMyJBI; OIICHHWBAaTH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIlpenecHue
BEpPOSITHOCTEH, MaTeMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUHU paclpeieseHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO,  I[OKA3aTEJIbHOTO W HOPMAJIbHOTO
pacmpesnelieHuid; yMEHHE UCIOJb30BaTh CBOWCTBA  M3YYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI;, YMEHHE
NPUBOJUTh HNPHUMEPHl MPOSIBICHUS 3aKOHa OOJBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHWCIO COYETAHHM, YHCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(1)aKTI)I " pacCCyKACHUA Ui pCHICHUA 3aa4d; OUCHHUBATL BEPOATHOCTU
pEIbHBIX  COOBITUH; COCTaBJSITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yroi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIHMBAKOLIUECS IPsMBIE,
MapaJuIeIbHOCTD U MEPIEHIAUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy MPSAMBIMH, YroJl MEXAY IPSIMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUAE OT TOYKH J0 IIJIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMHU; YMEHHE HCIOJb30BaTh
IpU pELIeHUH 3a7ay M3y4eHHble (DaKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOILIEro MUpPa; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3AaHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a4n

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAL GUTYpBI, 00bEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenurnes, npusMa, nupamuaa, Gurypa u MOBEPXHOCTh
BpallleHHsl, LWIMHIP, KOHYC, 1ap, cdepa, miomanb chepsl, miomaib

MOBEPXHOCTH MHUpPaMUAbI, IPU3MBI, KOHYyca, IMIMHIpPA, 00bEM KyOa,




11

MPSIMOYTOJIBHOTO TNapajulesienunena, TUpaMubl, TPU3Mbl, UIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYCHUSI KOHYCa U LIHJIUH]IPA,
napajuiefibHble OCH WJIM OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HUIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TTIOBEPXHOCTH
BpAIllEHUs, UX CEUEHHUs, B TOM YHUCJIE C IOMOILIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETpPUYECKUX (uUryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINpPENEICHUsT H3ydaeMbIX (GUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO pPa3IUYHBIM IMpPU3HAKAM, BBIMOJIHSITH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TOHATUSIMHU: [JIBIDKEHHE B TMPOCTPAHCTBE,
MapajuieIbHbIN MTePEHOC, CUMMETPHS Ha IIOCKOCTH M B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHWEe TNOAOOMs, MOJOO0HBIE (QHUTYpBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUYECKUE OTHOIICHUS
MpU PEUICHUHM 3a/1ad; HaXOAUTh I'€OMETPUUYECKHE BEIMYHMHBI (IJIMHA,
yroJi, IUIOmaab, O0BbEM) MPHU PEIICHUM 33a7a4 W3 JPYTUX YUEeOHBIX
MIPEIMETOB U U3 PEalbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIaAb, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHKCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenumesa, MTUupaMubl, PU3MBI,
UWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMmenue OIICpHUPOBATH IHOHATHUAMUN: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HAa YHCJIO, PA3JIOKCHHUEC BCKTOPA 11O
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHHUEC, YI'OJI
MCKAY BCKTOpAMU;, YMCHUC HCIIOJIb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOA AJIA PCIICHHUA T'COMETPHUYCCKUX 3adad M 3adad

JpYTUX y4yeOHBIX MPEAMETOB

13

VYMeHune BbIOMpaTh TOAXOMSIIUA METOJ Ui PEIICHHS 3a1a4uH;
IOHMMAHUE 3HAYMMOCTH MAaT€MaTUKU B M3YYEHUHU NPUPOIHBIX U

06HIGCTBCHHI)IX nmponeccoB u ﬂBHeHHﬁ; YMCHHUEC pacCliO3HABATh




IIPOSABJICHUE 3aKOHOB MATEMAaTUKH B HMCKYCCTBE, YMECHHE IPHBOJUTH
IIpUMEpPbl MAaTEMaTHUYECKUX OTKPBITMM POCCUMCKOM W MHUPOBOM

MaTeMaTH4YeCKOM HAayKH



HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110
MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxa

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCE

12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JECATUYHBIE IPOOU, MPOLEHTHI,
' OCCKOHEUYHBIC MTEPUONUCCKHUE IPOOH

13 Apudmernueckuii  KOpeHb ~ HaTypalbHOM  cremenu.  JleiictBus ¢
' apu(MeTHUECKUMH KOPHIMHU HAaTypalbHOM CTeNeHN

14 Crenenp ¢ wenbiM mnokasatesneM. CTeNeHb C palUOHAIbHBIM I10Ka3aTeleM.
' CBolicTBa CTENEHU

. CuHyc, KOCHHYC W TaHTE€HC YMCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(Mbl

JeiicTBuTenpHble uMcaa. Apu(MeTHYecKHue Oolepaluu ¢ ACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmkEéHHbIE BBIYUCICHUS, TPAaBUIIa OKPYTJICHHS, MPUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIECHUIN

1.8 [IpeoOpa3oBanme BEIpAKESHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHble U TorapupMUUIECKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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Marpuiia cuCTeMbl TUHEUHBIX YpaBHEHU. ONpeaeanTeab MaTpUIlbl

3 DOyHKINUH U TpaPUKH
31 OynKI1us, crocooOs! 3a1anus pynkuuu. ['padpuk Gpynkuun. Bzanmuo obparHsie
' dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6unacte ompeneneHuss U MHOXECTBO 3HadeHHi (yHkuuu. Hynmu dyHkiuu.
3.2 [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIWH.
' MaxkcuMymbl 1 MUHUMYMBI QyHKIHH. Hanbomnpiiee 1 HauMeHblllee 3HaYCHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennas pyHKIHS ¢ HATypaJdbHBIM H IIeNIbIM TIoKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMnToThl rpadukoB QyHkumii. CBoiCTBa (QyHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
35 Apudmernueckass M TreomMeTpuueckas mnporpeccun. Dopmyna  CIOKHBIX
' IIPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne npou3BOIHON K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaueHUs! PYHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJl MHOKecTBaMu. J[narpaMMsel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAIICHUS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* ['eometpust, 10-11 xnaccwel/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue,

AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney



