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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yduebHoro kypca «['eomerpus» 6a30BOTr0 ypoBHs IJis 00YUYaIOIIUXCS
10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHzapTa cpeaHero oouiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUH,
OpEeIbABISEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPATUIUI POCCHICKOr0 0Opa30BaHUS.
Peanmzamust  mporpaMMbl  o0ecrieuMBaeT — OBJAQJCHHE  KIIOUEBBIMH  KOMIETCHIIMSIMH,
COCTABJIIONMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, INYHOCTHOTO U NIO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YYaOLTHXCS.

HEJIM N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocte y4eOHOro Kypca TeOMETpHUH Ha YPOBHE cpeaHero oomero oOpa3oBaHUS
00ycJIOBI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
0o0yuyeHMs] T€OMETPUM B HANpaBICHUU JIMYHOCTHOTO PAa3BUTHUSA OOyvaromuxcs, (GOpMHpPOBAHUSA
(YHKIIMOHATLHONH MaTeMaTHYeCKOW I'paMOTHOCTH, W3YYEHHUS JAPYIMX Y4YeOHBIX IUCIMILIHH.
PazButue y oOydwaromuxcs NpaBWIBHBIX NPEACTABICHUNH O CYHIHOCTH M TMPOUCXOXKIECHUH
TreOMETPUYECKUX aOCTpaKUMii, COOTHOIICHUH PEabHOTO U HICATbHOI0, XapaKTepe OTPAKCHHS
MaTE€MaTUYECKON HAayKOM SIBJICHUN U IPOLIECCOB PEAIBHOIO MHMpA, MECTE T€OMETPUU B CUCTEME
HaAyK U pOJIN MaTeMaTUYeCKOro MOJEIUPOBAHUS B HAyYHOM IIO3HAHUM U B IPaKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS Y4YalllUXCs, a TaKXKe KauecTB
MBILIIEHHSI, HEOOXOIUMBIX JUI aalTallud B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBiseTcsl OAHMM K3 0a30BBIX IMPEAMETOB HAa YpPOBHE CPEIHEro OOILero
o0pa3oBaHMs, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUs KaK JUCLUIUIMH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIICHHE, (HOpMUPYyEeMOEe MpH H3YyYCHHH OOYYaroIUMHCS HMOHATHHHBIX
OCHOB T'€OMETPUM M IIOCTPOCHUM LEMOYKM JIOTMUECKUX YTBEPKACHUH B XOJ€ pEICHUs
F€OMETPUUYECKUX 3aJlad, YMEHHE BbIABUIAaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSL TPU PELICHWH 33Jad €CTeCTBEHHO-HAyYHOTo LHMKJIA, B YaCTHOCTH M3 Kypca
(bu3nKu.

YMeHue OpHEeHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO BCEX 00JIACTIX
NesITeIbHOCTH YenoBeka. OpHeHTalus YeloBeka BO BpEMEHU M IIPOCTPAHCTBE — HEOOXO0AUMOE
YCIIOBHE €0 COLMAILHOTO OBITHS, (hopMa OTpaXKeHUsI OKPY>KAIOLIEr0 MUPA, YCIOBUE YCHEIIHOTO
MO3HAHU " AKTUBHOTO npeoOpa3oBaHus JIECTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSET pa3HbIC BUABI yUeOHOM U TPYIOBON NESTEIHHOCTH,
SABIISICTCS OJHUM M3 MPOQPECCHOHATBPHO BAXKHBIX KayecTB, IOITOMY AaKTyajbHa 3ajaa4a
(hopmMupoBaHus y 00y4darouXcsi IPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3HOBUAHOCTU 00pa3HOTO
MBIIIJIEHUS] — CYLIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K MPAKTUYECKOHN IESITeNbHOCTH IO
MHOTUM HampaBJICHUIM.

Llenb ocBoeHMsI MporpaMMbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE 00ydeHUs
— o0meoOpazoBaTeabHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOYyYalOLIUXCsA uepe3 obOecreueHue
BO3MOXHOCTH MPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUUECKUX 3HAHUH U
JecTBUH, crIeU(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIEIITHOTO MPOI0JDKEHHS 00pa30BaHus MO
CHELHUAIBHOCTSIM, HE CBSA3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAHUEM FE€OMETPUH.



[Mporpamma o reoMmeTpru Ha 6a30BOM ypOBHE MpeIHA3HAYCHA ISl 00YYaIOIINXCsl CPEAHEH
IIKOJIBI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJAHCHHI Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYeCKUE YMEHUS, CBSI3aHHbBIC CO CIEIU(PHUKOI reOMETPHH U HEOOXOAUMBIE JIJIS )KU3HH B
COBpeMeHHOM oOriecTBe. KpoMe 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJice
riyOOKO, €Clii B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUECKUX 3HAHUSIX B
poeCCUOHATILHOM I TEITLHOCTH.

JIOCTIOKEHHE TIeNT OCBOCHUS MPOTPaMMbl 00ECIICYMBAETCS PEIICHHEM COOTBETCTBYIOIUX
3agad. [IpuopuTeTHBIMU 331a4aMu OCBOCHHS Kypca «[ eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJIaccax siBJISTIOTCS:

* (opmupoBaHWE TPEACTABICHUS O TEOMETPHM KaK YacTH MHUPOBOHM KyJIbTYpbl H

OCO3HaHUE e€ B3aUMOCBSI3U C OKPYIKAFOIIMM MHPOM;

* (opmupoBaHWE TPEICTABICHUS O MHOTOIPAHHMKAaX M TeJdax BpPAIICHUS Kak o
BRKHEUIIMX MAaTEMAaTUYECKUX MOJIEISIX, MO3BOJISIONIMX OMHMCHIBATh M M3Yy4aTh pa3HbIC
SIBIICHHS OKPY’KaIOIIETO MUPA;

* (GopMHpOBaHHE YMEHHUsSI PAclO3HABATh HA YEPTEKAX, MOJACISAX M B PEATbHOM MHPE
MHOTOTPAaHHHUKH U TeJa BpaIllCHUS;

® OBIQJCHUEC METOJAaMH pCELICHUS 3aJa4 Ha T[IOCTPOCHUS Ha U300paKEHHSIX
IPOCTPaHCTBEHHBIX (pUTyD;

* (opmupoBaHue yMeHHs ONEPUPOBATH OCHOBHBIMU IOHSTHUSIMH O MHOTOTPAaHHHMKAX U
TellaX BPAIICHHS U UX OCHOBHBIMHU CBOMCTBAMH;

® ORBJIAJICHUE AITOPUTMaMH PEIICHHUS] OCHOBHBIX THIIOB 3aja4; (JOPMHUPOBAHHE YMEHUS
NPOBOJUTHh  HECIIOKHBIC  JIOKA3aTeNIbHBIC  PAcCCYXKIEHHsl B  XOA€  pCEUICHHUs
CTEPEOMETPUUECKHX 3a]1a4 U 33/1a4 ¢ PAKTUICCKUM COJICPKAHUEM;

® pa3BUTHE WHTCIUIGKTYyalbHBIX M TBOPYECKMX CHOCOOHOCTEH  OOydarommxcs,
MI03HABATEJILHOM aKTUBHOCTH, UCCIICOBATEILCKUX YMEHUN, KPUTHUYHOCTH MBIIIIICHHUS;

* (opmupoBanue (QyHKIMOHAIBHOW TI'PAMOTHOCTH, PEIICBAaHTHOW T'€OMETPUH: YMECHHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKHX MMOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYAIlUsX W MPH H3YYEHHUH JPYIHX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUST 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (OPMYyJIHpOBaTh HMX Ha S3bIKE
TEOMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHUE MOJENH, TPUMEHSTh OCBOCHHBIN
TCOMETPUYCCKUN ammapar JUisl pelieHHWs MPaKTUKO-OPHUEHTHPOBAHHBIX — 3aj1ad,
UHTEPIPETHUPOBATH U OIICHUBATH TOJY4YCHHBIC PE3yJIbTAThI.

OTnruuTeNbHONW OCOOCHHOCTBIO MPOTrPaMMBI SIBIISIETCSI BKIIFOYEHUE B KYypPC CTEPEOMETPUHU
B HayaJie ero U3yueHus 3a/1a4, peliacMbIX Ha YPOBHE HHTYUTHBHOTO MMO3HAHMUS, M OTIPEICIEHHBIM
0o0pa3oM oOpraHu3oBaHHas padoTa HaJ HHUMH, YTO CHOCOOCTBYHOT Pa3BUTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO  MBIIIICHUS, CTUMYJIHPYET NPOTEKAaHHE WMHTYUTHBHBIX MPOIIECCOB,
MOTHBHPYET K JAajbHEHIIEMY H3Y4YCHHIO MIPEAMETA.

[Ipenmourenue OTHAETCS HAISIIHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHHS, TO €CTh
TEOPETUYCCKHE 3HAHUS WMCEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOM
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y YUYaIIUXCs B KypCe CTEPEOMETPHH
IPOBOAUTCS 3a CYET PELICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3aaay Ha
OIIEpPUPOBAHUE NPOCTPAHCTBEHHBIMH OOpa3amu. Co3naHue oOpa3a HMPOBOAUTCS C ONOPOM Ha



HAIJISIHOCTh, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBHUSIX OTBJICUCHHS OT HATJIITHOCTH, MBICIIEHHOTO
U3MEHEHUS €r0 UCXOIHOIO COACPKAHUS.

OcHoBHbIE cojaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kkmaccax:
«MHororpanHukmn», «lIpsiMple U IIIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», « BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHue TOTHYECKUX YMEHUH pacipeiesieTcsl He TOJIbKO
[0 COJAEP)KAaTEeNbHbIM JIMHUAM, HO M IO rojgaM oOydeHHs Ha YPOBHE CpEIHEero oOIuero
o0OpazoBaHws.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacipeAeaEHHbIM 10 roJjaMm 00ydeHusl, CTPYKTYPHUPOBAHO TaKUM 00pas3oMm,
YTOObl  OBJQJICHUE TIEOMETPUYECKHMMU TMOHATUSMH M  HaBbIKAMH  OCYLIECTBISUIOCH
NIOCJIEIOBATEIFHO W IIOCTYMATENbHO, C COOJIIOJICHHEM TNPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKITIOYAINCH B OOIIYIO CHCTEMY T€OMETPHUYECKUX MPECTaBICHUN 00yJarOmInXCs,
paciupsis ¥ yriryonsis e€, o0pasys NpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne yue6HOTrO Kypca «['eomeTtpus. ba3oBsiit ypoBens» B 11 kiacce orBoautcs 34
yaca (1 yac B Hezeno).



COJEPXKXAHUME YYEBHOI'O KYPCA
11 KJIACC

Tesa BpanieHus

[Munuaapuyueckas NOBEPXHOCTh, 00pasylouie UWIMHIPUYECKONH IOBEPXHOCTH, OCh
IWIMHAPUYECKON MoBepXHOCTH. [{MauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 0Opa3ylolie KOHMYECKOW IOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoOHyc: OCHOBaHMe M BeplIMHA, OOpasyrolas M OCh; IUIOLIA/lb
OOKOBOW M TIOJTHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliue M BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.

Chepa m map: meHTp, paguyc, IUaMETp; IUIOMAab TMOBEpXHOCTH cdepbl. B3ammuoe
pacrojiokeHue cepbl U MII0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; miouanb chepsl.

N300pakeHue Ten BpalleHus Ha MJI0CKOCTU. Pa3BépTka uiIMHApa U KOHYyca.

KomOuHanmu Tten BpalleHHss U MHOTOTPaHHUKOB. MHOIOTpaHHUK, ONHCAHHBINA OKOJIO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, WJTH TEJIO BPaIICHUS.

[Tonstne 06 o0bEéme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBLHOTO Napajiesienunena u cieacTeus u3 He€. O0bpEM nmmnHpa, Konyca. O0bEM mapa
U TUIOIIAh CEPHI.

[lono6uble Tena B mpocTtpaHcTBE. COOTHOLIEHMS] MEXAY IUIOIIAJIAMU IOBEPXHOCTEH,
00bEMamMH MOAOOHBIX TEII.

CeueHnss uuMaMHApa (MapaulelbHO W MEPHEHIUKYJSPHO OCH), CEYEHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXOASIIEE Yepe3 BEPIIMHY ), CEUEHHs 1Iapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockocty u B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uwuciio. PasnoxkeHue BekTopa MO TpPEM HEKOMIUIAHAPHBIM BekTopaM. lIpasumo
napajuienenunena. Pemenue 3aiay, CBSI3aHHbBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpssmoyronbpHas cucrema kKoopauHar B mpocrtpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3a/la4yl B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpsSMBIMU U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA Mpu
peLIeHNH FeOMETPUUECKUX 3a/1au.

IIVIAHUPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS MporpamMmbl yueOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yIOTCS:

I'paxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TIPAXKIAAHCKOW TMO3MLIMKM OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOrO OOIIEeCTBA, MPEACTABICHUEM O MaTeMaTHUYECKHX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPakIaHCKOro o0OIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJICHCTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMHU B
COOTBETCTBUH € UX (YHKIMSAMHU M HA3HAUECHUEM.

IIaTpuoTNyeckoe BoCIMTAHHE:



c(OPMHPOBAHHOCTHIO POCCUMCKOM I'pa)IaHCKOW MJAEHTHYHOCTH, YBAXKEHUS K MPOILIOMY
W HACTOSIIIEMY POCCHUMCKOM MaTeMaTUKHM, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKCHHUSIM
POCCHIICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
JTOCTIKEHHM B IPYTUX HAayKax, TEXHOJIOTHUAX, cPepax YKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOrO Hapoja; chHopMHPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHKEHUM HAyKH U JIEATENbHOCTHIO YUYEHOTO; OCO3HAHHWEM JIMYHOTO BKIaJa B MOCTPOCHUE
YCTOWYHBOTO OYIyIIEro.

JcTeTH4YeCKoe BOCIUTAHME:

SCTETUYECKUM  OTHOILIEHWEM K MHpPY, BKIIOYas O3CTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajay, pEHICHUH, pacCyKIACHUH; BOCIPUUMYHMBOCTBIO K
MaTeMaTHYECKUM acIeKTaM Pa3JINYHbIX BHJIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHMUE:

c(OpMUPOBAHHOCTHIO yMEHHSI NPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOro U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHME, COANAHCUPOBAHHBIM PEKUM 3aHATUN U OTAbIXA, peryispHas Guzndeckas
AKTUBHOCTb); (DU3MUECKOTO COBEPIICHCTBOBAHUS, NPU 3aHATUAX CIIOPTHUBHO-03I0POBUTEIHHON
JESTENIbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM LIEHHOCTU TPYJO0JIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam npodeccHOHATbHON NIeITEIbHOCTH, CBS3aHHBIM C MAaTEMATUKOW M €€ MPWIOKEHUSIMH,
YMEHHEM COBEpINATh OCO3HAHHBIM BBHIOOp Oyayiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy O0Opa3oBaHUIO U
caM000pa30BaHHUIO Ha MPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 33/1a4 MaTEMAaTUYECKON HAaIIPaBIC€HHOCTH.

JK0JI0rn4ecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYPHI, TOHUMAHUEM BIHMSHHUS COIHAIBLHO-
SKOHOMMYECKHX TPOLIECCOB Ha COCTOSHWE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHHWEM
[JI00AabHOTO  XapakTepa AKOJIOTMYECKHUX  MpoOsieM; OpUeHTaluued Ha  NpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIIaHUPOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUHN ISl OKPYKAIOIIEH CpeIbl.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU U OOLIECTBEHHOW MPAKTHKH, MOHUMAHHEM MaTEMaTHYECKON HAayKH Kak cepsl
YEJI0BEUECKOUN NESITeIbHOCTH, ATANoB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTUS LIUBUIN3ALINN;
OBJIQJICHHEM SI3bIKOM MAaTEMATHUKH U MATEMAaTHYECKOUN KyJIbTYypO# KaK CpEJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh UHAUBUIYAIbHO
U B TpYyIIIIE.

METANPEJMETHBIE PE3YJIbTATHI
MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOrpaMMBbl yueOHOT0 npeamMeTa «MaremaTuka»
XapaKTepu3ylTCs ~ OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMEUAMU,



VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANLHbIMU — PecYIAMUGHbIMU
oelicmeusmu.

1) Ynusepcanvruvie nosnasamensusie oeticmeus, obecneuusarom Gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (oceoeHue mMemooo8 NO3HAHUS OKPYIHCAIOUE20 MUpa,
npuUMeHeHue J102U4eCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBble Jornyeckue 1eMCTBUSA:
® BBIABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUN MEXIY MOHATUAMHU; (HOPMYIHPOBATH OMPEIENICHUS MOHATUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS JJIs1 000OIICHUS
U CpaBHEHUs, KPUTEPUU MPOBOIUMOTO aHATIN3A;

® BOCIpPHUHUMATh, (OPMYJIHPOBATH U MPEOOPA30OBBHIBATH CY)KICHHS: yTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

®  BBIABIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTUBOPEUHS B (PaKTax,
JTaHHBIX, HAOMIOACHUSX W YTBEPXKACHUSX; Ipeajaratb KpUTEPUM ISl BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
® JenaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® [IPOBOAMTH CAMOCTOSITEIFHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (TIPsIMbIS
U OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, WPHUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOIBI;

® BpIOMpaTh crnoco0 pelieHuss ydyeOHOW 3anayu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTEITFHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBare/ibcKkue 1eCTBUSA:

® UCIONB30BaTh  BOMPOCH  KakK  HCCIENOBATENIbCKHM  WHCTPYMEHT  TO3HAHUS;
(dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTUPOBATH CBOIO MO3HIIHUIO,
MHEHHE;

® TIPOBOAWTH CaMOCTOSITEJIPHO CIUIAHUPOBAHHBIM OKCIIEPHUMEHT, HCCIEIOBAaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MAaTeMaTH4eCKOTO OO0BeKTa, SBJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SBJICHUSIMU, POLIECCAMU;

® camMocCTOSITENbHO  (OpMyIUpoBaTh 0000IIEHUS W  BBIBOJABI IO  pe3ysibTaraM
MPOBEAEHHOTO HAOIIOACHHUSI, UCCIEIOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000ILEHHIA;
® [IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHUE MPOLIECCA, & TAK)KE BBIIBUTATH MPEATIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

®  BBIBJIATH JCPHUIMTHEI MHPOPMAIUH, TAaHHBIX, HCOOXOAMMBIX JIJIT OTBETa HA BOIIPOC U
JUISL pelIeHUs 3a/1a4H;

® BpIOMpaTh HMHPOPMAIMIO U3 HCTOYHUKOB PpA3JIMYHBIX TUIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETUPOBATH MH(GOPMALIMIO PA3ITUYHBIX BUAOB U (HopM
MPEJICTaBICHHUS,

® CTPYKTypUpOBaTh HH(POpPMAIMIO, TNPEACTABIATH €€ B pa3lIudHbIX  dopMax,
WITIOCTPUPOBATH IpadUuecKu;



OLICHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSITEIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanbhvlie KOMMYHUKAMUBHbBIE OeliCMBUsl, 00ecneuusaom c@opmuposaHHocms
COYUATILHBIX HABBIKOB 00YYAIOUUXCAL.
OO0menue:

BOCIIPUHHUMATh U (hOPMYIMPOBATH CYXJICHHS B COOTBETCTBHHU C YCIOBHSIMHU M IETSIMU
OOILEHHS; SICHO, TOYHO, TPAMOTHO BBHIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
NHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS 10 XOJy PELICHUs 3a/1a4i, KOMMEHTUPOBATh
HOJYYEeHHBIH pe3yibTar;

B X0JIe 00CYIeHHsI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI,
pemaemMoi 3a/1a4n, BRICKAa3bIBaTh UJICH, HALIEJICHHBIEC HA MMOUCK PEIICHHS; COTTOCTABIIATh
CBOM CYXKJICHUS C CY)KJICHHUSMH JPYTHX YYACTHUKOB THAIIOTA, OOHAPYKHUBATH PAa3ININe
U CXOJCTBO TMO3UIMIA; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHHUS;

IPE/ICTABIATh PE3YJIBTAThl PELICHUS 3a/aud, SKCIIEPUMEHTa, HCCIICAOBAHNUS, TPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHUS C y4ETOM 3a/a4 TPE3CHTAMU U
0COOEHHOCTEH ayIUTOPHH.

CoTpyannuecTBo:

NOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIAMBHyaJIbHON paboThl Ipu
PCIICHUHU y‘~I€6HI)IX 3aaa4, IpuHUMAaThb LECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHM3all0 COBMECTHOW paboThl, paclpeneisTb BUIbl padOT, JOroBapUBATHCA,
00CyX)aaTh MPOIECC U PE3yJIbTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;
y4acTBOBATh B TPYNIOBBIX popMax padboThl (00Cyx aeHUS, 0OOMEH MHEHUM, «MO3TOBBIC
HITYPMBD» U UHBIE); BHIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTMMHU YJ€HAMH KOMAaHJIbl; OIICHUBATh KAYeCTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS.

3) Vuusepcanvnvle pecynamuensle oeticmsus, obecnequsarom Gopmuposanue cCMolClo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranu3anusi:

COCTaBJIAATh IUIaH, AJITOPUTM pEIIeHUs 3a/1aul, BHIOMPATh CIIOCO0 pelieHus ¢ y4éToM
UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ yU€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMM IIO3HABATENBHOM pEe(PIEeKCUM KaK OCO3HAHUS COBEpIIAaeMbIX
JNEMCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IpOLEcca U pPe3ysibTara PEIICHHs MaTeMaTHYECKOU
3a/1a4y;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEIICHUHU 3a/ladi, BHOCUTH
KOPPEKTUBHI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3ylibTaTa €I U YCIOBUSM, OOBSICHATH MPUUUHBI
JOCTIDKEHUSI WM HEIOCTHKEHUS pPe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

11 KJIACC

OnepupoBath NOHATHSIMH: IIIIMHAPUIECKAS IOBEPXHOCTH, 00Pa3yIONINe UITMHIPUICCKON
MMOBEPXHOCTH; IWIIMHIP;, KOHUYECKas MOBEPXHOCTh, 0Opa3yrolne KOHHMYECKOH IMOBEPXHOCTH,
KOHYC; cpeprueckasi TOBEpXHOCTb.

PacniosnaBate Tena BpaieHus (IWIMHAP, KOHYC, cdepa u mmiap).

OOBACHATH CIIOCOOBI MOTYYSHHS TEJT BPALICHHUS.

KrnaccuduinupoBars B3aMHOE pacroyiokeHre chepbl U MIOCKOCTH.

OnepupoBarth MOHATUSMU: IIAPOBOH CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOM CJI0H, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boeraucnate 00BEMBI M TUIONIAIA TTOBEPXHOCTEH TENl BpAIICHUS, TEOMETPUICCKUX TN C
MpUMEHEHUEM (POPMYII.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BITUCAHHBIA B c(epy M ONMHCAHHBIA OKOJO
cdepsr; chepa, BIECaHHAS B MHOTOTPAHHUK HITM TEJIO BPALICHHUS.

BBIYUCIATE COOTHOIIIEHHSI MEXTY IIJIOIIAIIMH TOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEII.

N3o00paxaTs u3ydaembie (UTYpBI OT PyKM U C NPUMEHEHHEM IMPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BrIToNHATE (BEIHOCHBIC) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHHSI.

W3Biiekath, HHTEPIPETUPOBATE M MPEOOPA30BLIBATh HHPOPMAITUIO O MPOCTPAHCTBCHHBIX
TCOMETPHUYCCKHUX (PUTYPAX, MPEACTABICHHYIO HAa YepTEekaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE TEHCTBHSI CIIOKEHUSI BEKTOPOB, BHIYUTAHKSI BEKTOPOB U YMHOXKEHHSI BEKTOpa
Ha YKCJ0, OOBICHATH, KAKUMHU CBOMCTBAMU OHH 00JIatoT.

[TpuMeHsATH MpaBUIIO MapasuIeyIeue/a.

OnepupoBarth TMOHSATUSMHU: JIEKAPTOBBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKalIpHOE
MIPOU3BEICHHE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M TIPOU3BEJICHUE BEKTOpA HA YMCIIO, YTOJI MEXIYy BEKTOpaMH,
CKaJISIPHOE TIPOM3BEICHHUE, PACKIIAIBIBATE BEKTOP 110 JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[MpumensTh reomeTpuueckue (GakThl JUISI  PEHICHHS CTEPEOMETPUYECKHUX — 3ajad,
MPENONAarafoIuX HECKOJBKO IIIaroB PELICHUs, €CIM YCIOBUS TMPUMEHEHUS 3a/laHbl B SBHOU
dhopme.

Pemath mpocreiinme reoMeTpuYecKre 3aa4d Ha TPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
MeTo/a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMATHYCCKHX OTHOIICHWA W HAXOXKICHHE
TCOMETPUYCCKUX BEJIMYHMH 1O 00pa3liaM WU aJIrOpUTMaM, MPUMEHSS W3BECTHBIE METOBI MPH
pEIICHUH CTAHIAPTHBIX MaTEMATUICCKHX 3a/1a4.

[IpumMeHsTh TpOCTEHIIME MPOrPAMMHBIE CPEICTBA M 3JICKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBoaUTH, TpHUMEpPHl MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B TPUPOJE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.



[IpuMeHATH MONyYEHHBIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC CUTYallMU U
IPUMEHATh  U3Y4YCHHBIE IOHATHUA B  IIpolleCCE IIOMCKA  PEIICHUS  MaTeMaTH4ECKU
chopMyIHPOBaHHOW TPOOIEMBI, MOICTUPOBATh pPEATbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM I'€OMETPUUYECKHMX IMOHATHH M TEOPEM,
anmnapara anredphbl; peniatb NpakTUYeCKUe 3a7a4uu, CBI3aHHbIE C HAXOXKICHHEM IeOMETPHUUECKHUX
BEIINYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosanuyecTBO 4acoB
Ne n/m HaunmeHoBaHue pa3aesioB M TeM MPOrPaMMBbI KoHTpoJibHbIE JneKTpoHnbIe (HpPOBHIe)
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
1 Tena BpaieHus 12 bubnmorexa IOK
https://m.edsoo.ru/1¢209e¢37
. bu6mmoreka [IOK
2 OOnEubI Ten > ! https://m.edS(I)lo.ru/ 1¢209e37
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 Bubmmorexa IOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHue, 06001IeHNE, CCTeMaTU3allusl 3HAHUN 7 1 Bubmmorexa LIOK
https://m.edsoo.ru/1¢209¢37
OBIHIEE KOJITNYECTBO YACOB 110 ITPOTPAMME 34 3



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

KoanuecTBO 4acoB

JaTa uzy4yeHus

Ne DJIeKTpOHHbIe U poBbIe
Tema ypoka KoHTpoJbHbIe
n/n Bcero naad | ¢Gakt | o6pazoBaresbHBIE pecypChl
padoThI
bu6mmoreka [JOK
1 |C : , , ; 1 02.09
depa u map: HeHTp, paguyc, AMaMeTp; MIOMAdb TOBEPXHOCTH c(hepsl https://m_edsoo. ru/0341be2b
B3anmuoe pacnonoxeHue chepsl U MIIOCKOCTH; KacaTeabHas MII0CKOCTh bubnuorexa [JOK
2 1 09.09
K cepe; momans chepbl https://m.edsoo.ru/bed12a43
bub6mmoreka [JOK
3 | U306 , .C 1 15.09
300paxkeHue cdepsl, mapa Ha miockocTu. CedeHus mapa https://m_edsoo. ru/bel SE7E2
4 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroIye HUIHHIPHIECKON I 3.0 bu6mmoreka [JOK
MMOBEPXHOCTHU, OCh IIWIHHIPHYECKON TTOBEPXHOCTH ' https://m.edso0.ru/6054b8cl
Hunuuap: ocHOBaHMs 1 OOKOBast IOBEPXHOCTh, 00pa3yroIas 1 OCh; bubnuorexa [JOK
5 . . 1 30.09
TJI0MIA b OOKOBOM M MOJTHOM IMOBEPXHOCTH https://m.edsoo0.ru/188f6216
N306 . Pa3Bé .C
6 | nmuapa (nockoctsi, napanseaot wan nepnowmcyapsoiiocn | 1 07.10 bGmiorera LIOK
5 AP > Hap PHCHAMIY AP ' https://m.edsoo.ru/016e25eb
IUATTUHIPA)
. Konunyeckas TOBEpXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh 1 14.10 bubnmoreka [JOK
U BepUIMHA KOHUYECKON TTOBEPXHOCTH ' https://m.edsoo.ru/c94ba09b
Konyc: ocHOBaHUMe U BepIrHa, 00pa3yrolas U 0Ch; MIIOMIaab OOKOBOMH bubnuotexa [JOK
8 . 1 21.10
Y TIOJTHOM TIOBEPXHOCTH https://m.eds00.ru/897dd3b2
Y cedu€HHBIN KOHYC: 00pa3yoIre U BICOTA; OCHOBAHHS U OOKOBasI bubmmoreka [JOK
9 1 11.11
MIOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306 . Pa3Bé .C
300pakeHre KOHyca Ha nnocxocnzi a3BépTKa KoHyca. CeueHus BuGmmorexa [{OK
10 | koHyca (IIJIOCKOCTBIO, TapajuIeIbHOW OCHOBAHUIO, U TNIOCKOCTHIO, 1 18.11

MIPOXOALIEH Uuepe3 BEPLINHY)

https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

bu6mmoreka [IOK

11 | K 25.11
OMOWHAITUS TEJT BPaIlleHNUs 1 MHOTOTPAHHUKOB 5 https://m_edsoo.ru/3cef] 065
MHororpaHHMK, OIIMCAaHHBIN 0KOJIO chepbl; cepa, BIUCaHHAS B bubnuorexa [IOK
12 02.12
MHOTOTPaHHMK WJIH B TEJIO BPAILICHHS https://m.edsoo.ru/0b136158
N . N bu6mmoreka [IOK
13 | ITousitue 06 00BéMe. OCHOBHEIE CBOMCTBA OOBEMOB TENI 09.12 hitps://m.edsoo. ru/26a03 b7
bu6moreka [IOK
14 & 16.12
OOBEM ITHE/pa, KOHyCa 6 https://m.edsoo.ru/5513d87b
bubnunorexa LIOK
1 é 23.12
> | Obvém mapa u noman, chepo! 3 https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXTY TIOMAIMU bu6mmoreka [IOK
16 . . 13.01
MOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEI https://m.edsoo.ru/810cfleb
bubmuoreka [JOK
1 K "T n " n 2 . 1
7 OHTpOJIBHAs paboTa o Temam "Tena Bpamenus" u "OObeMbl TN 0.0 https:/m.edsoo rw/da33asab
bu6mmoreka [JOK
1 B 27.01
8 €KTOP Ha INIOCKOCTH U B IIPOCTPAHCTBE 7.0 hitps://m.edsoo.ru/5cactelb
bu6mmoreka [IOK
19 | CnoxxeHue u BHIYMTAHHE BEKTOPOB 03.02 hitps:/m.cdsoo. /23 f4f089
20 | YMHOXKEHHE BEKTOPA HA YHCIIO 10.02 bubmmorexa [IOK
P 0 https://m.edsoo.ru/dee379¢b
PasnosxeHne BekTopa 1o TpéM HEKOMIUIAHAPHBIM BeKTOpaM. IIpaBuio bubnuorexa LIOK
21 17.02
napasuiesienumnesa https://m.edsoo.ru/a28fd74e
Pemienue 3aay, CB3aHHBIX C MPUMEHEHUEM TTPaBUII JICUCTBUM C bu6mmoreka [IOK
22 24.02
BEKTOpaMHU https://m.eds00.ru/5a827900
23 | KoopauHaTHO-BEKTOPHBINA METO/ IIPH PELICHUH TEOMETPUUECKUX 3a1a4 03.03 bubmmorexa [IOK
P P A TPHD P A ) https://m.edsoo.ru/d3alfe30
24 [IpsmoyromipHas cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopanHaTe 10.03 bu6mmoreka [JOK

BekTopa. [Ipocreiimme 3agaun B KOopAMHATax

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

bu6mmoreka [IOK

25 | Yroa mexnay BekTopamu. CkaasipHOE TPOU3BEAECHUE BEKTOPOB 1 17.03 https://m.edsoo /72 5effod
26 | Boluucienue yrioB MEXy NpSMbIMU U MJIOCKOCTSIMU 1 24.03 Eggiiﬁéelii?rﬁ/ RefbeT8e
7 KontponbHas padoTa o Teme "BeKTopbl B KOOPAUHATHI B 1 07.04 bubmuorexa [JOK
npocTpaHcTse" https://m.edsoo.ru/77¢22fc5
)3 [ToBTOpeHnue, 06061IeHNe U cucTeMaTh3anus 3HaHui. OCHOBHBIE | 14.04 bubnuoreka [JOK
¢burypsl, GpakThl, TEOPEMBbI Kypca IJIaHUMETPUU https://m.edsoo.ru/1780bas5d
29 [ToBTOpenue, 060061meHne 1 cucreMaTu3anus 3HaHui. OCHOBHBIC | 21.04 bubnunorexa LIOK
¢burypsl, hakThl, TEOPEMBI Kypca INIAHUMETPHU https://m.edsoo.ru/078cd184
30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUHA. 3a1a9n 1 28,04 bu6mmoreka [IOK
TUTAHUMETPUH ¥ METOJIbI KX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHue, 0600IIeHNEe U CUCTEMATH3AIIU 3HAaHUH. 3a1aun | 12.05 bubmuoreka [JOK
IUIAHUMETPUU U METOJIbI UX PEIICHUS https://m.edsoo.ru/4dffda97
10 [ToBTOpenue, 060061meHne 1 cucteMaTu3anus 3HaHuil. OCHOBHBIC | 19.05 bu6mmoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca CTEPEOMETPUH https://m.edsoo.ru/74b2ad91
bubmuorexa [JOK
33 | UToroBas KOHTpoJIbHAs paboTa 1 26.05 hitps://m.c dS(])_E).ru Jec2ddfe?
34 | IloBTOpeHue, 0600IICHIE U CHCTEMAaTH3allusI 3HAHUT 1 bubmmorexa OK
https://m.edsoo.ru/f465d10e
OBUHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

11 KJIACC
Kon N .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOI1 00pa3oBaTeIbHOI
TIPOBEPHEMOTO NPOrpaMMbl CpeHero odmero o0pa3oBanus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh MOHATHAMU: LWIMHAPUYECKAs IOBEPXHOCTb, OOpa3ymollue IHWINHAPUIECKOM
6.1 MOBEPXHOCTH, IMIMHJIP, KOHMYECKAsh MOBEPXHOCTh, OOpasylolne KOHMYECKOW MOBEPXHOCTH,
KOHYC, cheprueckasi IOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IMIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH C1IOCOOBI OJTyUEHUS TeJl BpallleHUs
6.4 KnaccuguupoBats B3auMHOE pacroiokeHne chepsl U MIOCKOCTH
6.5 OnepupoBaTh MOHATUSMU: HIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA, IIapOBOU
' CJIOHM, OCHOBaHHE 1IapOBOT'0 CJIOSI, BBICOTA IAPOBOTO CIIOSI, HIAPOBOM CEKTOP
6.6 Bbruucnare 00BbEMBI M IUIOIIAAM TMOBEPXHOCTEH TeNl BpallCHHUs, T'€OMETPUYECKUX Tel C
' npuMeHeHreM GopMyJI
6.7 OmnepupoBaTh MOHSATUSMU: MHOTOTPaHHHK, BIUCAHHBIA B cepy U ONMUCAHHBIA OKOJO cdepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS
6.8 BbruncnsTh COOTHOLIEHHSI MEXKAY ITUIOMIAIIMU TOBEPXHOCTEN M 00bEMaMU MOIOOHBIX TeJ
6.9 N300paxkaTh n3yyaemble GUIypbl OT pyKH U ¢ IPUMEHEHHEM ITPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY,
’ cOOKY, CHH3Y; CTPOUTH CEUEHUs TeJl BpallleHUs
6.11 W3BnekaTb, MHTEPIPETUPOBATh M TNPEOOPa3OBBIBATE WHGOPMALMIO O MPOCTPAHCTBEHHBIX
' reoMeTpruecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX
6.12 [TpumensTh reoMeTprueckue (HakThl AJs peHICHUS CTEPEOMETPHUUECKHX 3aay, MPe/oIaraomnux
' HECKOJIbKO LIaroB PeleHHsl, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONMHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHO)KEHHS BEKTOpa Ha
' YHUCJI0, O0BACHATH, KAKMMHU CBOMCTBAMM OHM 00J1aJal0T
6.15 [IpuMeHsATh MpaBUIO Napajviesenuneaa Ipu CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA,
6.16 PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YIOJl MEXKIY BEKTOpaMH, CKaJIIpHOE IPOU3BE/ICHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAaHAPHBIE BEKTOPbI
6.17 Haxoguts cymMMy BEKTOpPOB M IPOM3BEIEHUE BEKTOpa HA YHUCIO, YIOJI MEXIy BEKTOpamH,
' CKaJIIPHOE IIPOM3BEJIEHUE, PACKJIaIbIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBaTh IIOCKOCTh YPAaBHEHUEM B ICKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemats npocreiiime reoMeTpUuyECKUE 3a1a41 Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO METOAA
6.20 Pemrats 3a1aun Ha JOKA3aTEILCTBO MATEMAaTHYECKUX OTHOIIICHUM M HAX0KACHUE T€OMETPUUECKUX




BCJIIMYHUH 110 06pa3uaM Wi ajJroputMaM, MOpPpUMCHAA H3BCCTHBIC MCETOAbLI IIPU PCHICHUU
CTAaHJAPTHBIX MATCMATHUYCCKUX 3aaa4

HpI/IMCHHTL HpOCTGﬁHIPIG IporpaMMHBIC CpCACTBA U SJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTCMbI

621 IIPY PELICHNU CTEPEOMETPHUECKUX 3a]1a4
6.2 [TpuBOANTE TIPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJE W JKU3HHU, PACIO3HABAThH
’ NPOSIBJICHNE 3aKOHOB T€OMETPHH B ICKYCCTBE
[TpuMeHSTH NOTYYeHHBIC 3HAHHS Ha MTPAKTHUKE: aHAJTU3UPOBATh PeabHbIC CUTYAIlMH M IPUMEHSTh
U3yYeHHBIC TIOHATHS B TPOLECCE IOWCKA PEHICHUS MaTeMaTHYecKH C(HOpMYyITUPOBAHHOM
6.23 po0JIeMbl, MOJIETTUPOBATh peaibHbIE CUTYallU Ha S3bIKE T€OMETPUH, UCCIEA0BATh IOCTPOCHHBIE

MOJIETI C HCIOJb30BAaHUEM T€OMETPUUYECKHX IMOHATHH M TeopeM, ammapara aiareOpbl, peuarb

MPAKTUYCCKUE 3ala4i, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEJINYHNH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC
Kox | IIpoBepsiemblii 3jIeMEHT COePKAHUSA
6 | I'eometpus
HunuHapudeckas MOBEPXHOCTb, OOpa3yoIllve IHIMHAPUYECKON MOBEPXHOCTH, OCh IMIMHAPUYECKOU
6.1 | moBepxHocTu. [lunuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3ymomias U OCh, IJIOMAAb OOKOBOW H
IIOJIHOM ITOBEPXHOCTH
Konunueckass moBepXHOCTb, 00pa3ylollye KOHHYECKOM IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM
6.2 | moBepxHocTH. KoOHyc: OCHOBaHME W BeplIWHA, oOpasyromas MU OCh, IUIONAAh OOKOBOW W TOJHOU
MOBEPXHOCTHU. Y CeU€HHBINA KOHYC: 00pa3yIolle U BEICOTA, OCHOBaHHS M OOKOBasi TOBEPXHOCTh
6.3 Cdepa u map: meHTp, pajanyc, TMaMeTp, TUIOIIA (b TOBEPXHOCTH cdepbl. BzanMHoe pacnonokeHue cheprl u
' IJIOCKOCTH, KacaTebHas INIOCKOCTb K cdepe, MIoImaab chepbl
6.4 | U3o0paxxenue Ten BpalleHus Ha MIOCKOCTH. Pa3BépTka muIuHApa U KOHyCa
6.5 KomOunanmu Ten BpaiieHWs W MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJNO cdepsl, cdepa,
BIHCAaHHAsl B MHOTOTPaHHUK, UJTU TEJIO BPAIICHUS
6.6 [Monstne 00 o0bEme. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
' napaiesnenunena u ciueacTsus u3 He€. O0bEM nunuHapa, Konyca. O0BEM mapa u riomazb cheps
6.7 [Tono6ubie Tena B npoctpaHcTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMU MTOBEPXHOCTEH, 00bEMaMU MOAOOHBIX
" | Ten
6.8 Ceuenus uuianHapa (mapauieabHO U NMEPHEHAUKYIISIPHO OCH), CEUEHHUsl KOHYyca (MapajijieIbHOe OCHOBAHHUIO
' U IpOXOoJsiiliee Yepe3 BEPIINHY ), CEUeHUS 1apa
BexTop Ha 10cKOCTH U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
6.9 | PaznoxxeHue BekTopa 1mo TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuino mapamienenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHUEM IPaBUJI IEUCTBUN C BEKTOpaMU
[IpsiMmoyronbHas cucrema KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. I[lpocteitmme 3amaun B
6.10 | koopauHarax. Yroa Mexay BekTopamu. CKaJspHOE IPOM3BEJIEHUE BEKTOPOB. BhIUNCIEHUE YIIIOB MEXKIY

MNpsAMBIMHA U TNIOCKOCTAMM. KOOp[[I/IHaTHO-BeKTOpHBII\/JI MCTO IMpU PCIICHUU '€OMCTPHUICCKUX 3aaaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NMpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01mero oopa3oBaHus

Brnagenne MeToaMu JI0Ka3aTenbCTB, AITOPUTMAMHE PEIICHUS 33]1a4; YMEHUE (OPMYITUPOBATh U
OTIEPHPOBATH TIOHATHSIMH: OTpEICICHNE, aKCHOMa, TEOpeMa, CIIEACTBHE, CBOHCTBO, NMPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCHIIbHBIC (OPMYJIMPOBKH; TNPUMEHATh WX; yMEHHE (OPMYIHPOBATH
oOpaTHOE M TPOTUBOMOJOKHOE YTBEpPXKACHUE, TNPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
UCIIONF30BaTh METO]T MAaTEMATHUECKON MHAYKIIUU; IPOBOJUTH T0Ka3aTeIbHbIC PACCYKACHUS MPU
peleHun 3a1a4, OLCHUBATh JIOTMYECKYIO IPABWIBHOCTb PACCYXKIACHUN; YMEHHE ONEPUPOBATH
MOHATHUAMU: MHOKCCTBO, IMOJMHOXCECTBO, ONICpAllM Had MHOXCCTBAMU, YMCHUC HCIIOJIL30BAThH
TGOPGTHKO-MHOX(GCTBGHHBIﬁ afrmapar i1 OnrvcCaHus PCajIbHBIX ITPOLECCOB U SIBJICHUU " npu
PEIICHNHU 3aaa4, B TOM YUCJIC U3 JPYTHUX y‘IC6HBIX OpeaAMETOB; YMCHUC OIICPUPOBATL MOHATUAMMU:
rpad, cBs3HBIN rpad, AepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh U ONUCHIBATH Tpadbl
Pa3IMYHBIMH CIIOCO0AMU; HCIIOB30BaTh Ipadbl IPU PEIICHUU 3a/1a4

YMeHue omnepupoBaTh NOHATHUSMHU: HATypaJbHOE YMCIIO, ILIEJI0€ YMCIO, CTENEHb C LENbIM
MoKa3aTeseM, KOpeHb HaTypaJIbHOM CTENEeHHU, CTENEHb C PALlMOHAIIBHBIM IIOKAa3aTeleM, CTENEHb C
JNEHCTBUTENBHBIM IIOKa3aTeeM, JIorapupM 4Yucia, CUHYC, KOCUHYC M TaHI'€HC MPOHU3BOJILHOTO
yycia, OCTaTOK IO MOIYJIIO, PAlUOHAIBHOE YHCJIO, HMPPALMOHAIBHOE 4YHCIO, MHOXECTBa
HaTypaJbHbIX, LEJIbIX, PALIMOHATBHBIX, AEUCTBUTEIBHBIX YHCET; YMEHHUE UCIIONIb30BaTh IPU3HAKU
JIeTUMOCTH, HAUMEHBIINN OOLIM 1eiauTeNnb U HauMEeHblIee oolee KpaTHoe, anroput™M EBkimnna
IIPY PELLEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU NO3ULIMOHHBIMY CUCTEMAMU CUMCIIEHUS; YMEHUE
BBIMOJIHATh BBIUMCIIGHUE 3HAUYEHUH U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH U
Jgorapudmamu, Mpeodpa3zoBaHusl IPOOHO-PAIIMOHATBHBIX BBIPAKEHH; YMEHHE OIEePUPOBATH
HNOHSTUSMMU: MOCJIEI0BATENIbHOCTD, apu(pMeTHIecKasi Iporpeccusi, FeOMeTpuiecKasl mporpeccus,
0ecKOHEUHO yOBIBaOIasi FeOMETpUYECcKas IpOrpeccus; yMeHHe 3a7aBaTh IOCIEJ0BATEIBHOCTH,
B TOM YHCIE€ C IOMOLIbI0 PEKypPPEHTHBIX (OPMyYJ; yMEHHE ONEepUpOBaTh IOHITUAMHU:
KOMILIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb U ApryMEHT KOMILJIEKCHOI'O
yuciaa, ¢Gopma 3alucd KOMIUIEKCHBIX YHcesl (reoMeTpudeckas, TpPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apu(MeTHUecKue ACUCTBUS C KOMILJICKCHBIMH YHCIIaMU;
IPUBOJUTH MPUMEPHI UCIOIb30BAHUS KOMIUIEKCHBIX YHMCEII; ONIEpPUPOBATH MOHATHSIMM: MaTpHULa
2x2 n 3X3, onpeaenuTellb MaTPULIbl, FEOMETPUUECKHUM CMBICIT ONIPEAEIUTENS

YMeHue onepupoBaTh INOHATHAMH: palUOHAIbHBIC, HWPPALMOHAIBHBIC, IOKa3aTelbHbIE,
CTENEHHbIE, JIorapu(MUieckue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPAaBEHCTBA, UX CUCTEMBI;
YMEHHE ONEepUpOBaTh MOHATHUAMU: TOXKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHE PEIIaTh YPaBHECHHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IIPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapAMETPOM; IPUMEHSTh YPaBHEHUS, HEPAaBEHCTBA,
UX CHUCTEMBI JJI PELICHUS MAaTeMaTHYeCKUX 3ajad W 3a7ad U3 Pa3IMYHbIX o0yiacTell HaykKu U




pEIbHOM JKU3HU

VYMeHue onepupoBaTh HNOHATHAMM: (QYHKIMSA, YETHOCTh (YHKLUMH, MEPUOAUYHOCTH (YHKIIHH,
OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb (YHKIIMH, SKCTpeMyM (YHKIMH, HauOoibllee U
HalMEeHbIIee 3HaYeHU (QYHKIUU Ha IPOMEXYTKE, HeNpepbIBHAs (PYHKIIMS, aCUMIITOTHI Tpaduka
¢GyHKIMU, TIepBas M BTOpas MPOHM3BOAHAs (YHKIMH, F€OMETPUYECKUN U (U3UUECKUH CMBICHT
POM3BOIHOM, TEpBOOOpa3Hast, ONPEAeIEHHBIN HHTETPAJ; YMEHUE HAXOAUTh aCUMIITOTHI TpaduKa
(GYHKIMM; YMEHUE BBIYMUCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHMSI, YACTHOTO U KOMIIO3HUIINU
GyHKIMI, HAXOAWTh YypaBHEHHME KacaTelbHOM K rpaduky QYHKIMHM; YMEHHE HaXOIUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX (YHKLUI; YMEHHE UCIIOJIb30BaTh POU3BOAHYIO /ISl UCCIIEJOBAHUS
(GyHKUMH, HaXOAWUTh HAWOOJBIIME M HAUMEHbIINWE 3HAYeHUs (QYHKLUUH; CTPOUTH TpaduKH
MHOT'OYJIEHOB C UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4ECKOr0 aHAJIN3a; IPUMEHSATH IPOU3BOIHYIO
JUISL HAXO0XKIEHNSI HAaWIy4IlIEro PElIeHNs B IPUKIIAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHUX
U GU3UYECKUX 3a/1a4axX; HAXOIUTh IJIOMIAIU U 00BEMBI (PUTY C IIOMOLIBIO HHTErpalia; MPUBOIUTh
IpUMEpPbI MATEMAaTUYECKOTO MOACTMPOBAHMUS C TIOMOIIBIO TU(GEepeHINATbHBIX YPaBHEHUN

YMeHue onepupoBarh NOHATHIMHU: rpaduk GyHKIMU, oOpaTHas PyHKIHS, KOMITO3UIHS (HYHKIINH,
nvHeWHas (QYHKIWs, KBajpaTHuHas (DYyHKIMS, panuoHaibHas (QyHKIUS, cTerneHHas (yHKIIHS,
TPUTOHOMETPUYECKHE (YHKLUHU, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIUH, MMOKa3aTeslbHas U
jgorapupmuueckasi (YHKIHUU; YMEHUE CTPOUTh TpapuKd H3YyYCHHBIX (YHKIHHA, BBIIOIHATH
npeoOpazoBanus TrpadukoB (QyHKIMIA, UCTOIB30BaTh TpadUKH IS WU3YUYCHHS IMPOIECCOB U
3aBHCUMOCTEH, IPU PELICHUY 3a/1a4 U3 APYIUX Y4eOHBIX IPEIMETOB U 337a4 U3 PEallbHOM JKU3HU;
BBIpaXaTh (hOpMyJIaMH 3aBUCHMOCTH MEXAY BEIHMYMHAMM; HCIIOJIB30BaTh CBOWCTBA U TpadUKU
(GYHKIMH JUIs pelIeHus ypaBHEHHA, HEPaBEHCTB M 3a/Jad C MapaMeTpamH; H300pakaTh Ha
KOOPJMHATHOMH IJIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM UYMCIIE€ HA MPOLIEHTHI, 10JIM U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB W YCIYT, HaJOTH, 33aJa4d W3 00JacTH yNpaBICHUS
JUYHBIMH U CeMEWHBIMU (PMHAHCAMH); COCTaBJISATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3aJayd, HCCIENOBaTh IIOJy4YCHHOE pEUICHHWE U  OLEHUBAaTh
IPaBJONOO0HOCTh PpE3yJIbTATOB; YMEHHE MOJIEIUPOBAaTh peallbHble CHUTyallud Ha S3bIKE
MaTEMaTHKHU; COCTAaBJISTh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHIO
3aJaud, MHCCIIENOBaTh IOCTPOEHHBIE MOJEIM C MCIOJb30BAaHMEM ammapara aiaredpsl,
MHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MNOHATUAMH: CcpeAHee apupMeTHUecKoe, MeauaHa, Haubosbliee u
HauMEHbIlIee 3HAYEHUS, pa3Max, JAUCIEpCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHE W3BJIEKaTh, WHTEPIPETHPOBATh HMH(OpPMAIMIO, MPEACTABICHHYIO B TaOiuuax, Ha
quarpammax, rpadukax, OTpaXkarollylo CBOMCTBA PeaTbHBIX MPOILIECCOB U SBICHUIL; IPEACTABIATh
UHGOPMAIIMIO C TTOMOIIBIO TAOIHII U JUarpamMM; UCCIEI0BaTh CTATUCTHUECKHUE JAaHHBIC, B TOM
qHCIie ¢ MPUMEHEHUEM IpaUIeCKUX METOJIOB U SJICKTPOHHBIX CPEJICTB; TpaUICCKU UCCIIECIOBATh
COBMECTHBIC HAOIIOACHHS C TTIOMOIIBIO JIMarpaMM PACCEHBAHUS U JIMHCWHOUN perpeccuun

YMeHHe OnepupoBaTh MOHSATHIMHU: CIIyYalHBIA ONBIT M CIy4YailHOE COOBITHE, BEPOSTHOCTH
CIIy4afHOrO COOBITHS;, YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIIOJIB30BAHUEM TIpadUuecKux
METOJIOB; MPUMEHATh (DOPMYIBI CIOKEHUS M YMHOXKEHHS BEPOSITHOCTEH, (OpMyIy MOIHON
BEpOATHOCTH, hopMyiry bepHyIn, koMOHHATOpHBIE (DAKTHI K (POPMYIIBI; OIIEHUBATH BEPOSITHOCTH
pEATBbHBIX COOBITHI; YMEHHE OIEPUPOBATH MOHATHUSIMH: CIydaiiHas BEIIMYWHA, PACIPEIICICHUC




BEpPOSITHOCTEM, MATEMATUYECKOE OXKUIAHUE, NUCIIEPCUS U CTAHIAPTHOE OTKIIOHEHUE CIIy4alHON
BEJIMYMHBI, (QYHKIMM paclpeneieHuss M IUIOTHOCTH pPaBHOMEPHOrO, I0Ka3aTEebHOTO U
HOPMAJIBHOT'O PACIPEEICHUI; YMEHHUE UCII0JIb30BaTh CBOWCTBA N3YUYEHHBIX PACIPEACICHUN IS
pelieHus 3aJayd; 3HAKOMCTBO C IOHATHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCJICIOBaHU; YMEHNE IPUBOAUTh IIPUMEPHI NIPOSBICHUS 3aKOHA OOJIBLIIMX YHUCEN B IPUPOIHBIX
U OOILECTBEHHBIX SIBIICHUSX; YMEHHUE ONEpUPOBATh NOHATUAMU: COUETaHUE, IEPECTaHOBKA, YHUCIIO
COYeTaHui, YUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMeHUe NPUMEHATh KOMOUHATOPHbIE (PAKTHI
U PacCyXJICHUS JJIsl PELICHUs 3ajjay; OLIEHUBATh BEPOSITHOCTU PEaJbHBIX COOBITHH; COCTABIISATh
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YIbTAT

YMeHue onepupoBaTh NOHATHUAMHU: TOYKA, NpsAMas, INIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JyY,
BEJIMYMHA yIja, IUIOCKUM YroJj, ABYI'PAaHHBIM Yroj, TPEXIPAaHHBIM YIroJ, CKPELMBAIOLIUECS
IIPsIMBIE, IAPAJIIEIBbHOCTD U IIEPIIEHUKYIIAPHOCTD IIPSIMBIX U INIOCKOCTEH, YTOJI MEXKAY IIPSMbBIMU,
Yroja MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAY IIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU M0
IUIOCKOCTH, PACCTOSAHME MEXKIY IPSAMBIMH, pPACCTOSHUE MEXKIy IUIOCKOCTSAMHU; YMEHHUE
UCIIOJIB30BaTh IPU PEIIEHUU 3a7ad W3Y4YEHHbIE (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIET0 MHpa; CTPOUTh MAaTeMaTHYECKHE MOJIEIH C
IIOMOIIBI0 T€OMETPUYECKUX IMOHATHNA W BEIMYMH, PEIIATh CBSI3aHHBIC C HUMM IPAKTHYECKUE
3a1a4u
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMIAAL (UTYpbl, 00BEM (UTYyphl, MHOTOTPAHHUK,
IPAaBWIbHBI MHOTOTPaHHMK, CEUYEHHWE MHOTOIpaHHUKA, KyO, mapajulelenunes, IMpu3Ma,
nupaMuja, GUrypa U moBEpXHOCTh BpaAlleHMsI, LWIMHIAP, KOHYC, 1ap, cdepa, miomaas chepsl,
IUIONIA/Ib TOBEPXHOCTH MUPAMUJIBL, TPU3MBI, KOHYCa, IIWINHIPA, 00BEM KyOa, MpSIMOYToJIbHOTO
napajuiejenunena, nupamMuabl, MNPU3Mbl, LHUIMHIAPA, KOHYyCa, Ilapa, pa3BEPTKa IMOBEPXHOCTH,
CeYCHUS KOHYCa M LUIMHAPA, I1apajule]IbHbIE OCU MM OCHOBAaHHUIO, CEYCHHUE 11apa, MIOCKOCTb,
Kacaromascsi cepbl, LWIMHIPA, KOHyCa; YMEHHE CTPOUTh CEYeHHE MHOTOI'paHHHKa, U300pakaTh
MHOTOTPaHHHUKH, (PUTYpBl U TOBEPXHOCTH BPALICHMS, UX CEUCHHUS, B TOM YHCIE C TOMOIIbIO
AIIEKTPOHHBIX CPEJCTB; YMEHHUE MPUMEHSTh CBOWCTBA T'€OMETPUUYECKUX (PHUTYp, CAMOCTOSITEIHHO
(bopMyIHpOBATH OTIPEIEICHUS N3Y9aeMBIX (PUTYP, BBIIBUTATH THIIOTE3HI O CBOMCTBAX U PU3HAKAX
reOMETpUUECKUX (Quryp, oOOCHOBBIBaTh WM OINpOBEprarb HX; YMEHUE IPOBOJIUTH
KJIacCUpUKaLuio GUryp Mo pa3IndHbIM IPU3HAKAM, BBITOIHATH HEOOXOAUMBIE JOMOJIHUTEIbHbBIE
[IOCTPOEHUs
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B TPOCTPAHCTBE, MapajUIeNbHBIA IEPEeHoC,
CUMMETpPHS Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOJ00Ms, MOJ00HBIE
(GuUrypsr; yMEeHIE pacrio3HaBaTh PaBHbBIE ¥ IOJOOHBIE (PUTYPHI, B TOM YHUCIIE B TIPUPOJIC, UCKYCCTBE,
apXUTEKType; HCIOIb30BaTh TEOMETPHUYECKHE OTHOIICHHS TIPU pPEIICHWH 33a/1a4; HaXOJIUTh
reOMeTpUYeCKHe BEIMYMHBI (AJIMHA, YToJl, IUIOMaab, 00bEM) NMPH PEUICHUH 3a1ad U3 APYTHX
y4eOHBIX NPEIMETOB M W3 PEalTbHOW XM3HU; YMEHHE BBIYHCISTH T€OMETPUYECKUE BEIHMYUHEI
(umHa, yrou, Tiomiaab, 0o0bEM, IJIOMIAAb MOBEPXHOCTH), MUCIIONB3YSI M3yYeHHbIE (HOPMYINBI U
METO/Ibl, B TOM YHCJIE: IJIOIA/b TOBEPXHOCTU MUPAMUJIBI, TPU3MBI, KOHYCA, [IUJIMHIPA, TUIOLIaIh
cdepbl; 00bEM Ky0a, MPSIMOYTOJILHOTO MapaslieNenuIIe/1a, TUPAMHIbI, IPU3MBI, IIIIHH/PA, KOHYyCa,
I1apa; yMEHUE HaX0AUTh OTHOIIEHHE 00BEMOB MOTIOOHBIX (BHUTYD
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VYmenue OIICPHUPOBATL IOHATHUAMU: IPAMOYIOJibHad CHCTEMa KOOPJAWHAT, BCKTOP, KOOPAWHATHI
TOYKH, KOOPAUHATBI BEKTOpA, CyMMa BCKTOPOB, ITPOU3BCACHUEC BCKTOPA HA YHCJIO, PA3JIOKCHUC




BEKTOpa MO 0a3ucy, CKaIsIpHOE IPOM3BEJICHHE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXIy
BEKTOPAMH; YMEHHWE MWCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOA Ul PELICHUS
reOMETPUUYECKUX 3aa4 U 3a7a4 APYrux y4eOHbIX IPEIMETOB

YMenue BLI6I/IpaTL HO,[IXO,Z[SIU_II/Iﬁ METOH I PCHICHUA 3adadyd, I[NOHHUMAHUC 3HAYUMOCTU
13 MAaTCMAaTUKU B MU3YUCHUH IIPUPOJHBIX U O6IJ.[€CTBCHHBIX nmponeccoB u HBHGHPIIZ; YMCHUC

pacro3HaBaTh MPOSBICHHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEpHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOM MAaTEMAaTUYECKON HAYKH

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA
EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna 1 BBIYUCIICHUS
1.1 | HarypaneHble u nensle yncia. [I[pu3Haku 1eIMMOCTH HENbIX YHCENT
12 Parnmonansheie yncia. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHbIE NEePUOTUYECKUE
npobu
13 ApudmeTnueckuii KOpeHb HaTypaJIbHOW cTeneHu. JlelcTBus ¢ apuMETHUECKUMU KOPHIMU HATypaIbHOU
’ CTETEeHH
1.4 | Crenens ¢ nenbiM nokasareneM. CTENeHb ¢ palliOHAIBHBIM MoKa3aTeraeM. CBONWCTBA CTETICHH
L5 CuHyC, KOCHHYC W TaHI'€HC YHCJIOBOrO aprymMeHTa. ApPKCHUHYC, APKKOCHUHYC, ApKTAHIE€HC YHUCJIOBOIO
aprymeHra
1.6 | Jlorapudm uyucna. JlecaTuyHble U HaTypaJbHbIE JOrapu(pmbl
17 JlelicTBuTenbHbIE YuCla. ApHU(PMETHYECKHE OINEpaluu ¢ JACHCTBUTEIbHBIMH 4HciaaMu. [IpubmmxEéHHbIC
' BBIYMCIICHUS, IPaBUJIa OKPYIJIEHUS, IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BbIUUCICHUM
1.8 | IIpeoOpa3zoBaHue BhIpaKCHUI
1.9 | KommnekcHele uncia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 | Uensie u 1poOHO-paniioHaIbHbIE YPABHEHUS
2.2 | UppauuroHanbHble YpaBHEHHS
2.3 | TpuroHoMeTpHueCKHe ypaBHEHUS
2.4 | lloka3arenbHble U JIorapuMuiyeckue ypaBHEHHUs
2.5 | Lensie u npoOHO-paliioOHaIbHBIE HEPABCHCTBA
2.6 | UppaunoHanbHble HEPABEHCTBA
2.7 | Iloka3zaTenbHbIC U JOTapUPMUUECKIEC HEPABEHCTBA
2.8 | TpuroHoMeTpuueCcKHe HEPABEHCTBA
2.9 | Cucrembl ¥ COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 | YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11 | MaTpuua cuctembl JIMHEHHBIX YpaBHEHUU. OnpeneuTesib MaTPUIbI
3 OyHKIUHN U TpapUKU




Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk dynxnum. B3aumuo obOparnbie (yHkimn. YETHBIE |

31 HeuéTHble pyHkuuu. Ilepuoanueckue GpyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HaueHuil Qynkuun. Hymum  ynkuun.  IIpomexyTku
3.2 | 3HaKkomocTosiHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl UM MUHUMYMBI (DYHKITUH.
Haubonpiiee n HanmeHblee 3HaYeHUE (DYHKIIMU Ha IPOMEXKYTKE
13 Crenennas QyHKIUS ¢ HATypaJbHBIM U IIEJBIM TIOKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
’ KOPHs 11-OM CTEIIeHU
3.4 | Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpaduku
3.5 | IlokazarenbHas u gorapupmuueckas GyHKIUHN, UX CBOMCTBA U rpaduKu
3.6 | Touku pa3peiBa. AcuMnToTH rpadukoB GpyHKIUil. CBOMCTBA (DYyHKIIHIA, HETIPEPHIBHBIX HAa OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHHs MTOCTIEI0BATEIbHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccuu. ®opmyiia cI0KHBIX IPOLEHTOB
4 Hagana maTemaTnueckoro aHaausa
4.1 | IlpousBoanas pynkuuu. [IponszBoaHbie 31eMeHTapHBIX QYHKIUN
49 [IpuMeHeHre MPOU3BOJHOM K MCCIIEAOBAaHHIO (DYHKIMA HAa MOHOTOHHOCTb M SKCTpeMyMbl. HaxoxxaeHue
' HanOOJIBIIET0 U HAMMEHBILIETO 3HAUCHHS (PYHKIIMH HA OTPE3Ke
4.3 | IlepBooOpa3nas. Murerpan
5 MHOX€eCTBa U JIOTHKA
5.1 | MHoxecTBo, oniepaliuy HaJl MHOKeCcTBaMHu. J{lnarpammel Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 | OmnucarenbHas CTaTUCTHKA
6.2 | BeposTHOCTb
6.3 | Kombunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha TIOCKOCTH
7.2 | IlpsimMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena u NOBEPXHOCTHU BPALLEHUS
7.5 | KoopauHaThl U BEKTOPHI

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremartuka. 'eomerpus. 10-11 kmaccer: yue6. mis odmeodpasonar. opranuzaruii / JI.C.
Artanacsan — M.: [IpocBsinienue

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA




Matemaruka. ['eomerpus. 10-11 kmaccsl: yue6. mis obmeoOpazosat. opranuzanuii / JI.C.
ATtanacsiH — M.: [IpocBsinienue

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/

https://urok.1sept.ru/

https://resh.edu.ru/

https://4ege.ru/gia-matematika/



