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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpus» 6a30Boro ypoBHs s ooydaromuxcs 10 —
11 xmaccoB pa3paboTtana Ha ocHOoBe DerepaaIbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero odmero o0pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEIbIBIAEMBIX K
MaTeMaThuueckoMy o0pa3oBaHUIO, U TpaJULIUi poccuiickoro obpazoBaHus. Peanuzanusi mporpaMMbl
o0ecrieunBaeT OBJIAJICHUE  KIIOUEBBIMM  KOMIIETEHIUSIMH, COCTABJISIOIIMMU  OCHOBY  JUIA
CaMOpPa3BUTUSA W HEMPEPHIBHOIO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO H
[I03HABATEJILHOTO PA3BUTHSI IMYHOCTH O0yYarOIIMXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocth y4eOHOTO Kypca T€OMETPHM Ha YPOBHE CpeIHEro o0mero o0pa3oBaHUs
00yCJIOBJICHA MTPAKTHYECKOW 3HAYMMOCTBIO METANPEAMETHBIX M IMPEAMETHBIX PE3yIbTaTOB O0YUCHHUS
FCOMETPUM B  HANpPaBICHWH  JUYHOCTHOTO  Pa3BUTHUA  OOydarommxcs,  (HOpMUPOBaHHS
(YHKIIMOHATBHOW MAaTEMaTUYEeCKOW TIpPaMOTHOCTH, W3YYCHHS JPYTrUX Yy4YEOHBIX JHCHUILIHH.
PazBuTne y oOydaromuxcss MPaBWIBHBIX MPEICTABICHHA O CYIIHOCTH U IMPOWCXOXKICHUH
FCOMETPHUYCCKUX aOCTPaKLIUH, COOTHOLICHHUH PEAJbHOIO W HIACAIBHOIO, XapakTepe OTPaKCHHS
MaTeMaTHYECKOW HAYKOW SIBICHHI M MPOIECCOB PEaTbHOIO MUPA, MECTE TEOMETPUH B CUCTEME HaYK
U POJM MAaTEeMAaTHYECKOTO MOJCIUPOBAaHUS B HAYyYHOM TIO3HAHMHM W B IPAKTHUKE CIIOCOOCTBYET
(hOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, & TAK)KE KAYECTB MBIIUICHHUS, HEOOXOIMMBIX
JUISL Q1AM Talliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OMHUM U3 0a30BBIX MPEIMETOB HA YpPOBHE CPEIHETO OOIIEeTo
o0pa3oBaHMs, TaK Kak 00ecleYyMBaET BO3MOKHOCTh H3yUeHHs KaK IUCHUIUIMH €CTeCTBEHHO-HAYYHON
HAIPABIEHHOCTH, TaK ¥ TYMaHUTAPHOU.

Jlormueckoe MmblluieHUE, GopMupyeMoe Mpu U3yYEeHUH O00YYaroIIMMUCSA MOHATHMHBIX OCHOB
TEOMETPUH U TIOCTPOCHUU IEMOYKU JOTHYECKHX YTBEPXKIECHUN B XOJE PEIICHUS T€OMETPUUYECKUX
3a/1a4, yMEHUE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bI HETIOCPEICTBEHHO UCIIONIB3YIOTCS MPU PEIICHUN
3aJ1a4 €CTECTBEHHO-HAYYHOTO ITUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBCHHYIO POJb BO BCEX 00JACTSIX
NEeSTeNIbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH M IMPOCTPAHCTBE — HEOOXO0IMMOe
YCIIOBUE €r0 COLMANBHOTO OBITHS, opMa OTPAKEHHUS OKPYXKAIOUIETO MHUpPA, YCIOBUE YCIEUTHOTO
MO3HAHUS W aKTUBHOTO TpeoOpa3oBaHUs JEHCTBUTEIBHOCTH. ONEepHpOBaHKUE MPOCTPAHCTBEHHBIMHU
oOpa3aMu OOBEAMHSICT pa3HbIC BUABI yU4eOHOW W TPYAOBOH ICSITEIBLHOCTH, SIBIIICTCS OJHUM W3
po(hecCHOHANFHO BaYKHBIX KAueCTB, MOATOMY aKTyalbHa 3ajada (OPMUPOBAHHUS y OOyUYAIOUTUXCS
MIPOCTPAHCTBEHHOTO MBINIICHUS KaK Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTA B TIOJITOTOBKE K MPAKTHICCKOH JEITSILHOCTH TI0 MHOTUM HaIpaBIICHUSIM.

Ilens ocBoeHuUst mporpaMmMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOydeHHUS —
oOmieo0pa3oBareIbHOE U OOIIEKYIBTYPHOE pa3BUTHE OOydJalOImIUXCS dYepe3 obOecredeHue
BO3MOXXHOCTH TPHOOPETEHUs] M HCIOJIB30BaHUS CHCTEMAaTHYECKHX TE€OMETPUYECKUX 3HAaHUU H
NEHCTBUH, CIeM()UIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICITHOTO IPOJIOJDKEHHUS OO0pa30BaHHS I10
CICIIHATEHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOIb30BAaHHEM I'€OMETPHH.

[IporpamMma mo reoMeTpuu Ha 0a30BOM ypOBHE IMpelHAa3HAaueHa i O0ydYarouIuXcs CpeaHei
[IKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHHH Ha ypPOBHE OCHOBHOTO OOIIETo



obpazoBanusi. Takum oOpazoM, oOydarommuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE yYMEHUs, CBS3aHHbIE CO CIEUU(UKON reOMeTpUu M HEOOXOIUMBIE IS JKU3HU B
COBpeMEHHOM o01mecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTh H3YYHUTh T'€OMETpPHIO OoJjee
riyOOKo, eclii B JalbHEHIIeM BO3HMKHET HEOOXOIMMOCTh B TIE€OMETPUUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTikeHre Lend OCBOCHMS MPOTrpaMMbl 00ECHEUMBACTCS PEIICHHEM COOTBETCTBYOLIMX
3agad. [lpuoputeTHpiMu 3amaduamMu ocBoeHusi Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

¢ hopMupOBaHKE MPEACTABICHUS O TEOMETPUH KaK YaCTH MHPOBOM KYJIbTYpPhl M OCO3HAHHE €&
B3aMMOCBSI3H C OKPYKAIOLIMM MUPOM,;

e hopMupoOBaHKUE MPEACTABICHUS O MHOTOTPAHHUKAX M TejlaX BpallleHHs] KaK O Ba)KHEHIIUX
MaTeMaTHYECKUX MOJIENIAX, IO3BOJSIOIIMX ONMCHIBAaTh M M3Yy4aThb pa3Hble SBJICHUSA
OKpYXKaroIllero MUpa;

e hopMupoBaHME YMEHHs paclo3HaBaTb Ha YepTeXax, MOJENIX M B peEabHOM MHpE
MHOTOTPaHHUKU U TeJla BpaIlCHMUS,;

® OBJIaZICHUE METOJaMM PELICHHUs 3a/1a4 Ha OCTPOCHUS Ha U300paKEHUAX IPOCTPAHCTBEHHBIX
buryp;

¢ hopMupoOBaHKE yMEHUS ONEPUPOBATh OCHOBHBIMH IMOHATHSMH O MHOTOTPAaHHHKAX M TellaxX
BpAIICHHUS U MX OCHOBHBIMH CBOWCTBAMH;

®OBJIQ/ICHUE QJITOPUTMAMHU pEUIEHHs] OCHOBHBIX THUIIOB 3aJa4; (POPMHUpPOBAHUE YMEHUS
IPOBOAMTH  HECJOXKHBIE  JIOKa3aTeJIbHbIE  PAcCyXAE€HHS B  XOJE€  PELICHHS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEHM OOy4aromuXcs, MO3HABATEILHOU
AKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUIN, KpUTUYHOCTH MBIIUICHUS;

e hopMupoBaHre (PYHKIMOHAIBHOM T'PAMOTHOCTH, pEJICBAHTHOW TI'E€OMETPUHU: yMEHHE
pacrio3HaBaTh NPOSIBIEHUS T€OMETPUYECKUX MOHATUH, 0OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CHUTYAllMsIX W TIPH HM3YYEHUH JPYTUX Yy4eOHBIX MPEIMETOB,
MPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEN, POPMYIUPOBATh UX HA SI3bIKE T€OMETPUH
U CO3/1aBaTh T'€OMETPUUECKUE MOJIENU, IPUMEHATh OCBOCHHBIM reOMeTpUYEeCKU ammapar
JUI peIIeHUsl TNPaKTHUKO-OPUEHTUPOBAHHBIX 3aj7ay, WHTEPHPETHUPOBaTb M OICHUBATH
MOJIy4YE€HHBIE PE3YJIbTATHI.

OTnUuuTENbHON OCOOEHHOCTBHIO MPOrPAMMBbI SBJISETCS BKIIOYEHHE B KypC CTEPEOMETpPUM B
Hayaje ero M3y4yeHHus 3a/ay, pellacMblX Ha YpOBHE WHTYUTHBHOIO IMO3HAHUA, U ONpEeAETIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJ HHUMH, UYTO CHOCOOCTBYIOT DPAa3BUTHIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOTO MBILUICHUS, CTUMYIUPYET NPOTEKAaHNE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET
K JJaJbHEHIIEMY U3yYEHHUIO MPEIMETA.

[Ipeamourenue oOTHaéTCs  HATMSAHO-KOHCTPYKTHBHOMY METOJNy OOy4YeHHs, TO €cTb
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTUYECKON
NesTeNIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEJCTABICHUN y y4YalIMXCs B Kypce CTEpEOMETPUH
IPOBOAMTCA 3a CU€T pelleHus 3a7ady Ha CO3/JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3ajgady Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHbIMH o0Opa3amu. Co3maHue oOpa3za MPOBOJUTCS C OMNOPOH Ha
HarJsIHOCTh, @ ONEpUpOBaHHE 00pa3oM — B YCJIOBHUSX OTBJIEYEHHS OT HATJSAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAECPKaHUS.

OcHoBHblE  coaepxarenbHble JuHMUM  Kypca «['eomerpum» B  10-11  Kkmaccax:
«MHororpanHukn», «lIpsiMble U TUIOCKOCTH B MpocTpaHCTBe», «Tenma BpameHus», «BekTtopbl u
KOOPJIMHATHI B pocTpaHcTBe». DopMUpOBaHHE JIOTHYECKUX YMEHUH paclipeeiseTcsl He TOJIbKO IO
coJiepKaTeIbHbIM JJMHUAM, HO U 10 rojilaM 00yueHHs Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl.



Conepxanue 0o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysIbTaTaM OCBOCHHS padodeit
IPOTPaMMBbl, pacrlpeieiEHHbIM MO TroJaM OO0Y4YeHHs, CTPYKTYPUPOBAHO TAaKHUM OOpa3oM, UYTOOBI
OBJIQICHUE TEOMETPUYECKUMHU TOHSATHSAMU M HABBIKAMU OCYILIECTBISUIOCH IOCIENIOBATEIbHO H
HOCTYIIATENIFHO, C COOTIOICHUEM NPHHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAINCH B
OOIyI0 CHUCTEMY T'€OMETPUYECKUX IPEJICTABICHUH OOydYaroIUXcs, pacmmpss u Yriayomss eé,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydyenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
11 KUIIACC

Tesa BpameHus

[MunuHapuueckas IOBEPXHOCTh, O00pasyrollMe IWIMHIPUYECKOM IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. L{mnnuap: ocHOBaHMs U OOKOBasi HOBEPXHOCTh, 00pa3yiolias U och;
UIOIAb OOKOBOM M TIOJHOM MMOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, 00pa3yrolye KOHHYECKOW IOBEPXHOCTH, OCh W BEpIIMHA
KOHHUYECKOW MmoBepXHOCTU. KOHYC: OCHOBaHME M BEpUIMHA, 00Pa3yIOIIas U OCh; IJIOMAAb OOKOBOW U
MOJTHOW TOBEPXHOCTU. YCEUYEHHBIH KOHYC: OOpa3yloIlue ¢ BBICOTA; OCHOBAaHUS M OOKOBas
MIOBEPXHOCTb.

Cbhepa wm map: 1eHTp, paguyc, OUAMETp; IUIOMIAIh IOBEPXHOCTH Ccdepbl. BianmHoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomans chepsl.

N300pakeHue Tel BpalleHus Ha IMII0CKOCTH. Pa3BépTka HumHApa 1 KOHyca.

KomOuHammu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OIIMCAHHBIN OKOJIO chephl;
cdepa, BiMcaHHasi B MHOTOTPAaHHUK, WJIH TEJIO BPAICHHS.

[Torsitme 00 o0BEMe. OcHOBHBIE cBoWcTBAa 00BEMOB Tein. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Mapaijiesienumneaa u ciaencrtsus u3 He€. O0béM munHapa, konyca. O0bEM mapa u
IJI0IIA b ChEpHI.

[TomoOHble Tena B mpocTtpaHcTBe. COOTHONICHHS MEXAY IUIOIAASMH ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Cevenus nmmHIpa (MapajuiebHO U MEPICHINKYIISPHO OCH), CEYCHHUs KOHYca (TlapajuiebHOe
OCHOBAHHIO U TIPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa.

BeKTOopbI M KOOPAHHATHI B POCTPAHCTBE

Bekrop Ha miockoctd W B mpocTpaHcTBe. CI0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXEHUE
BEeKTOpa Ha uucio. PasznoxxeHwe BekTOopa MO TPEM HEKOMIUIAHApHBIM BekTopam. IlpaBuio
napanenenunena. Pemenue 3anad, CBA3aHHBIX C MPUMEHEHUEM NPaBWII JIEHCTBUN C BEKTOpaMH.
[TpsamoyronbHas cucreMa KoopauHaT B mpoctpancTse. Koopannatsl Bektopa. [IpocTeiimme 3aiaun B
KOOpAWHATax. YTOJI MeXIy BekTopamu. CKalsipHOE NpPOHM3BEICHUE BEKTOPOB. BhIUmciieHue yrioB
MCXKAY MPAMBIMH W IJIIOCKOCTAMM. KOOpHHH&THO-BGKTOpHBIfI METOA IpHU PEIICHUHU T'COMETPUUCCKHUX
3ajad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHUS NPOrpaMMbl yueOHoro mpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO  TPAXKAAHCKOM  HO3MLMM  OOyyarolierocss Kak aKTUBHOIO U
OTBETCTBEHHOTO 4IEHAa POCCHMCKOro oO0IIecTBa, MPEICTaBIEHUEM O MaTeMaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUH, IPOIETyp Ipa)kIaHCKOro o0miecTBa (BHIOOPHI,
OIPOCHI U Mp.), YMEHUEM B3aUMOJICHCTBOBAaTh C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKLIUSAMYU U HA3HAYEHUEM.

ITaTrpuoTH4eckoe BOCIMTAHHE:

c(OpMUPOBAHHOCTHIO POCCUNCKON TIpa)XAaHCKOW HMIEHTHUYHOCTH, YBOKEHMSI K IMPOLUIOMY U
HACTOALEMY POCCHUHCKONM MaTeMaTHUKH, LEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHUSIM POCCHICKUX
MaTEMAaTUKOB M POCCUNCKOM MaTeMaTHUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX IOCTHIKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM  JIyXOBHBIX  ILIEHHOCTEH  pPOCCHICKOro  Hapoaa;  CPOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, 3THYECKOTO IOBEJCHUS, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHHEM
JOCTHKEHUN HAyKM M JACSITEIbHOCTBIO YUYEHOrO; OCO3HAHHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM OTHOLIEHMEM K MMpY, BKJIIOYas ICTETHUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajjay, PELICHUH, pPacCyXJEHHH; BOCHPUUMYMBOCTbIO K MAaTEMaTHYECKUM acleKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHSI IPUMEHATh MaTeMaTUYeCKHe 3HaHUsI B MHTepecax 3/[0pOBOTO U
6e3omacHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOILEHHS K CBOEMY 370POBBIO (3710pOBOE MHUTAHUE,
cOamaHCUPOBAHHBIN PEXUM 3aHATUN U OTAbIXA, pErysisgpHas (pusndeckas akTUBHOCTD); (PU3NUECKOTO
COBEPUIEHCTBOBAHUS, IPU 3aHITUIX CIIOPTHUBHO-030POBUTEIBLHON JEATEIbHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHHEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K PAa3IUUHbIM chepam
npo(hecCHOHANBHOM N1€ATENbHOCTH, CBSA3aHHBIM C MaT€MaTUKOW U €€ MPUIOKEHUSMHU, YMEHHEM
COBEpINIaTh OCO3HAHHBIN BBHIOOp Oyayiel nmpodeccun U pearn3oBbIBaTh COOCTBEHHBIC KM3HEHHbBIE
IUTaHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO M caMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEH XU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PELIECHUM NPAKTUYECKUX 3a]ad
MaTeMaTU4eCKO HalpaBIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO  3KOJOTMYECKOW KYJIbTYpbl, TOHUMAHHUEM BIUSHHUS  COLIMAIBHO-
HPKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHHUE MPUPOAHOM U COLMAJIBHON Cpelpl, OCO3HAHHEM
IJ100abHOTO XapaKTepa 3KOJOTHYeCKUX MpoOJIeM; OpueHTalel Ha MpUMeHEHuEe MaTeMaTHYeCKUX
3HaHUU JJIs pelieHus 3a7a4d B 00JacTh OKPYXKaroUei cpeibl, IIIaHUPOBAaHUS TOCTYIKOB M OL[EHKH UX
BO3MO>KHBIX [TOCJIEACTBUI JUUIs1 OKPYKAIOLIEH CpEbl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOW MPAaKTHKH, MOHUMAaHUEM MAaTeMaTH4YeCKOW HayKH Kak c(epbl YeI0BEeYEeCKOM



JeATEIBbHOCTH, DTAIOB €€ Pa3BUTHSA U 3HAYUMOCTH I Pa3BUTHUA LUBUIN3ALUU; OBIAJACHUEM S3bIKOM
MAaT€MaTUKd ¥ MaTEMaTU4YECKOM KYJIbTYpOM Kak CpEICTBOM IIO3HAHHUS MHPA; TOTOBHOCTHIO
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHINBUIYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yJbTaThl OCBOCHMS IMPOrpamMMbl yueOHOro mpeamera «MaTemaTHKa
XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU no3HasamenbHuIMU Oelicmsusamu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHbIMU — OCLICBUAMU, — VHUBEPCANbHLIMU — pe2yIsIMUSHbIMU
OelcmeusIMuU.
1) Vhuusepcanvnvie nosmasamenvhvle Oeticmsus, obdecnewusarom @Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOUEcco8 00yuaruuxcs (0ceoeHue mMemooo8 HO3HAHUSL OKPYicalouweco Mupa
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
Ba3oBble 1oruveckue aeicTBUA:
®BLISIBIISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHSTHIA, OTHOIICHUW MEXIy TMOHATUAMHU; (OPMYIUPOBATH ONPEICIICHUS TTOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(UKALMU, OCHOBAHUS Al 0000LIEHUS U
CpPaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a,
® BOCIIPHHUMATh, (OPMYJIMPOBATh W TIPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIBHBIC U
OTpUIaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBLISIBIISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOpEYUs B (akTax,
JMaHHBIX, HAONIONCHUAX M YTBEPXKICHHUSIX; TMpeajiaratb KpPUTEPUH [UIsl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;
e [eaTh BBIBOABI C HCIOJNB30BAaHHMEM 3aKOHOB JIOTHKH, ACIAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® IPOBOJIUTH CAMOCTOSITENILHO JO0Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKIACHHUH (TPSMbIE U OT
MPOTUBHOTO), BBICTPAaWBATh aAPTryMEHTAINIO0, TMPHBOJIUTH TPHUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

® BLIOMpATH CIIOCO0 pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUS,

BbIOHMpaTh HanOoee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPUEB).
ba3oBble uccienoBare/bCKue 1eHCTBHA:
® [ICTI0JIB30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HaHUs; (OpPMYyIHUPOBATH
BONPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUNE, MpodIeMy, YCTaHABIMBATh MCKOMOE U JIaHHOE,
(dbopMHpOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

®[IPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAaHHBIA ~ OKCIIEPUMEHT,  HUCCIEOBaHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro 00bEeKTa, SIBICHHUS, IPOLECCa, BHIIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

® CaMOCTOSITENbHO (HOPMYIHPOBaTH OOOOIIEHHMS] W BBIBOJBI IO pe3ylbTaTaM MpPOBEAEHHOTO

HAOMIO/IEHUsI, HWCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh TONYYEHHBIX pE3YIbTATOB,
BBIBOZOB M 000OIIEHNI;

® IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, & TAK)KE BBIBUTATH MPEIOI0KEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmaumeii:

® BBISIBIISITH ACPUIIUTHl UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX AJsl OTBETa Ha BONPOC W s

peIIeHHS 3a]1a9H;



eBpIOMpaTh  MH(OpPMAIMIO W3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,  AHAJIM3UPOBATb,
CHCTEeMaTH3UpPOBaTh W HMHTEPIPETHPOBATh WHPOPMAIMIO DPA3IMYHBIX BHIOB U (GOpM
NPECTaBICHHUS;

® CTPYKTYpHpOBaTh MH(OpMALNIO, TPEACTABIATE €€ B Pa3IHUHbIX (opMax, WLIIOCTPUPOBATH
rpaduvecKu;

® OLICHUBATH HAAEKHOCTh HH(POPMALIUH IO CAMOCTOSATENHFHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvuvie KoMMyHuKamugHvle Oelicmeus, 0Oecneuusaom Cc@oOpMUpoBaAHHOCMb

COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.

Oo0wmenne:

® BOCIIPUHUMATh U (OPMYJIUPOBATH CYKIEHHS B COOTBETCTBHM C YCJIOBHUSMH M LEISIMH
OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaxX, J1aBaTh IMOSICHEHHUS IO XOJYy pEHICHHUs 3a/Ja4d, KOMMEHTHPOBATH MOJTYYECHHBIN
pe3yJIbTar;

®B X0/i¢ OOCYXICHHS 33JaBaTh BOIPOCH IO CYIIECTBY OOCYKAaeMOW TeMbl, MpOOIeMBbI,
pemaemMoi 3a7adu, BBICKA3bIBAaTh HJICH, HAICJIEHHBIC HAa TOUCK PEUICHHUS; COIOCTABISAThH
CBOM CYXXICHHUS C CYXKACHHSIMHU JAPYTUX YYAaCTHUKOB JMAiora, OOHApYKUBATh Pa3iIHyle U
CXOJICTBO TIO3UIMH; B KOPPEKTHOH QopMe (GopMyaHpoBaTh pa3HOIIACUS, CBOH
BO3PAXKCHHUS;

® [IPE/ICTABIATh PE3YJbTAaThl PpEIICHHUS 33/a4M, OSKCHEPHUMEHTa, MCCIICJOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3aqad MpPE3eHTAlH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

® [IOHMMAaTh M HCIIOJIb30BaTh IMPEHMYIIECTBA KOMaHAHONH M HMHIMBHIYaJIbHOH pPaOOTHI IMpH
peuieHnur y4eOHBIX 3ajay; NPUHUMATh IIeJdb COBMECTHOH JAESTEIbHOCTH, IUIAHHPOBAThH
OpPraHM3alUI0 COBMECTHOW pabOTHI, paclpenensTb BHIb padOT, JIOTOBapUBATHCA,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUS! HECKOJIBKUX JIFOJIEH;

® y4yaCTBOBaTh B TIPYMNNOBBIX (opMmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TrOBbIE
HITYPMBI» U UHBIE); BBITOJIHITH CBOIO YacTh padOTHI M KOOPIUHHUPOBATH CBOU JICHCTBHS C
JPYTUMH 4JieHaMH KOMaHJbl; OL[EHHBATh KauyeCTBO CBOErO BKJaJa B OOLIMHA MPOIYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) Vuusepcanvnvie pecynsamuensvie Oeiicmeus, obecneyusarom Gopmuposanue CMublCI08bIX

YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCHIU.

Camoopranuzanus:

® COCTaBJIATH TUIaH, aJITOPUTM PEIICHHs 3a/1a41, BBIOMPATh CIIOCO0 PElIeHuUs C yIETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

® BJIaJICTh HaBBIKAMH IO3HABATEILHOW pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHH H
MBICIIUTENIBHBIX MPOIECCOB, WX Pe3yAbTaTOB; BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEIICHNsT MaTeMaTHIECKOW 3a]1auu;

® [IPEIBUACTh TPYJHOCTH, KOTOpbIE MOTYT BO3HHKHYTh IpPH pEIICHUH 3a]aud, BHOCHTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAaWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBHSAM, OOBSCHATh MPUYHHBI JOCTHIKEHHS
WIA HENOCTHKCHUS PEe3yNIbTaTOB JEATEIbHOCTH, HAXOIUTh OINMOKY, NIaBaTh OICHKY
npuoOPETEHHOMY OTIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

11 KUIIACC

OnepupoBaTh MOHATHIMU: LUIMHAPUYECKAS IMOBEPXHOCTH, OOpa3ylolue HIUHIPHYECKON
MOBEPXHOCTHU; LIUIMH/P; KOHUYECKasi MOBEPXHOCTh, 00pa3yroline KOHMYECKON MOBEPXHOCTH, KOHYC;
cepuueckas MOBEPXHOCTbD.

Pacnio3naBars Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSIMU: IIAPOBOW CErMEHT, OCHOBAaHHWE CErMEHTAa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH TeNl BpallleHHUs, I€OMETPUUECKUX Tell C
npUMeHeHHeM (HOpMYyIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIIMCAHHBIM B chepy M ONMHUCAaHHBIN OKOJIO ChEphI;
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

BbruncnsaTe COOTHOLIEHUS MEXKAY TUIOLIAIIMU TOBEPXHOCTEN U 00BbEMaMU 1TOA0OHBIX TEI.

H3o0paxarh wu3ydaemble (UTYpBl OT PYKHU MU C MPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

W3Briekatb, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh WHGOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1EHCTBUS CIOXKEHUSI BEKTOPOB, BHIYMTAHMSI BEKTOPOB U YMHOKEHHUSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

[TpuMeHATH paBUIIO NapajuIeeuIea.

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXKIY BEKTOpamH, CKaJIpHOE IMPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NPOM3BEIEHHE BEKTOPA HAa YHMCIIO, Yrojl MEXAY BEKTOpaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[lpumensaTs  reomerpuyeckue  GaxkThl AN pEHIEHUS  CTEPEOMETPHUYECKUX  3ajad,
IPEeNoiararoIuX HECKOJIbKO IaroB peleH s, €CIIU YCIOBHs IPUMEHEHU 3a/1aHbl B SIBHOM (opMme.

Pemarp mnpocreiinyie reoMeTpuueckue 3aladd Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
MeTo/a.

Pemate 3agaum  Ha [10Ka3aTE€IbCTBO MATEMAaTHYECKMX OTHOLIEHMH W HaXO0XJIEHHUE
reOMETPUYECKUX BEIWYMH MO 0o0paslaM WIM alropuTMaM, NPUMEHssT H3BECTHBIE METOABI IpH
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3ajay.

[IpuMmeHsTh TpOCTeilline MNpPOrpaMMHBIE CpPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUU CTEPEOMETPUUECKHX 3aa4.

[TpuBOIMTE IPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B NMPUPOJE U KU3HHU, pAaCIO3HABATh
MPOsIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.



[IpyuMeHsTh TONMyYeHHbIE 3HAHHUS Ha MPaKTUKE: aHAIM3UPOBATh peajbHble CUTyallud H
MPUMEHSTh U3YYCHHBIC TTOHITHS B MPOIECCE MOMCKA PEMICHUS MAaTEeMAaTUYECKU cPOPMYTUPOBAHHOM
npoOJEMBbl, MOJICIIMPOBATh pPEAbHBIE CUTYyallMU Ha SI3bIKE T€OMETPHUH, HCCIIE0BATH MOCTPOCHHbIE
MOJIEJI C HCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUH M TeopeM, ammapara aireOphl, pemarhb
MPAKTHUYECKHE 3a/1a4M, CBI3aHHbIEC C HAXO0XK/IEHUEM I'€OMETPUUECKIX BEJTHYHH.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
1 Tena BpaleHus 12 bubmmorexa [IOK
patt https://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
2 O0Bé 5 1
PEMBLTEN https://m.edsoo.ru/1c209e37
3 Bekro 00 a OCTPaHCTBE 10 1 bubmmorexa LIOK
KTOPBbI U K HNHATHhI B I1 HCTB
p P poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEeHNE, 7 1 bu6nmoreka [JOK
CHCTEMATH3alHs 3HAHWI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne KoyuuyecTBo yacos Nara D1eKTPOHHBIE HUPPOBLIE
i Tema ypoka Konrpoabnbsie IIpakTHueckue oOpa3zoBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
Cdepa u map: ueHTp, paauyc,

1 HameTp; MIoaab MOBEPXHOCTH 1 1 Henens Bubnuorexa LIOK
A b; Triotta P A https://m.edsoo.ru/0341bc2b
cdepbl
B

2 | momeon e oo | 1 2 uegens | DUOMIOTERa LIOK

’ A https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o0paxkenue cdepsl, mapa Ha 1 3 Hexens bubnnoreka [JOK
riockoctu. CeyeHus mapa https://m.edsoo.ru/bc15f7{2
[unwHapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM ) 1 4 Henens bubnuorexa [JOK
MOBEPXHOCTH, OCh IIHJIMHIAPUUECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTHU
[Hunwaap: ocHOBaHUS U OOKOBas

5 MTOBEPXHOCTb, 061:ia3y101ua${v1/1 OCB; 1 5 Hexens bubnuorexa [JOK
UIOIIa b OOKOBOM M MOTHOMN https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne nunuHApa Ha

. Pa3Bé .
;| e bmte— |
HILHRAP ’ A https://m.eds00.ru/016e25eb
MapajuIeIbHOW HITH
MIEPIICHIUKYJIIPHOW OCH IIHJIUH/IPA)
Konnueckas moBepXHOCTb, Bbub6mmoreka [JOK
7 1 7 Henens

oOpa3zyromue KOHHIeCKOU

https://m.edso0.ru/c94ba09b



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

IMOBCPXHOCTHU, OChb U BCPLINHA
KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIKHA,

bubmuorexa [JOK

8 06pa3y1f)1ua51 u OCE; UIOIIA T 8 Hezens https://m.eds00.ru/897dd3b2
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3 ve u

9 BBICOTA; OCHOBaIZI/m u goxzz;l 9 Henens Bubmiorexa LIOK

’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3006paxkeHne koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca

10 (HJ‘IOCEOCTLIO IZapaHHeHLHOﬁ ’ 10 nenens bubmmorexa LIOK
’ https://m.edsoo.ru/0bdelbe8

OCHOBAHHUIO, U MIIOCKOCTHIO,
MIPOXOJSIIEH Yepe3 BEPIINHY)

11 Komb6unamnus ten BpaiieHus u 11 Henens bu6mmoreka [JOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpasHHK, OIIHUCAaHHBINA OKOJIO

12 cdepsl; Eq)epa BIIMCAHHAS B 12 nepens Brbmiorexa LIOK

’ ’ https://m.eds00.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC 13 Hexens bu6mmoreka [IOK

CBOMCTBa 0OBEMOB TeIT https://m.edsoo.ru/26a03fb7
" bubnmoreka [JOK

14 O0bEm ummikpa, KoKy 14 menens https://m.edso0.ru/5513d87b
" bubnuorexa [JOK

15 O065BEM mapa u wiomaas cheps 15 nenens https://m.edsoo.ru/d189bde?
[TogoOHbIE TENa B MPOCTPAHCTBE.

COOTHOLIEHUS MEXTY TUIOIASIMH bubnuorexa [JOK

16 N i 16 Henens
MMOBEPXHOCTEH, 00BEMaMU IO JOOHBIX https://m.edso0.ru/810cfleb
Ten

17 KonrtponsHas padora o temam "Tena 17 nenens ~ bubmuotexa LHJOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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

Bpamenus" u "O0beMbl Ten"

https://m.edso0.ru/4a33a8ab

BexkTtop Ha mimockocTH U B bubnuorexa [JOK
18 18 nepens
POCTPaHCTBE https://m.edsoo.ru/5caefclb
19 Crnoxxenue e Be 19 nenens Bubmiorexa LIOK
JIO7CHHE 1 BEMITANHE BERTOPOR A https://m.edso0.ru/23f4f089
bubmuorexa [JOK
2 20
0 YMHOK€EHHE BEKTOpa Ha YUCIIO0 Heaens https://m.edsoo.ru/dee379b
. Pa3noxxenue BekTopa 1o Tpém . BuGmorexa LOK
. H o
HEKOMILTAHAPHBIM BEICTOpaN A https://m.edsoo.ru/a28fd74e
[IpaBuino napamienenumnena
) Pemenue 3anay, CBHS&HHB}X c ) ” BuGmmorexa LOK
HeAens
HPHMEHEHHEN HPABII ACHCTBII © A https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBINA METOI ITPU bubnuoteka [JOK
23 23 Henensd
PELICHUH TeOMETPUIECKUX 33134 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucreMa KOOpAUHAT
B npoctpanctee. KoopauHaTsl bubnnoreka [JOK
24 24
BekTopa. [IpocTeiiniue 3amauu B HeACH https://m.edso0.ru/48db7058
KOOpJMHaTax
) Yr(()mgM:x:ly IZGKGTOIZ)aI\;[)I/I. CxansgpHoe o BuGmorexa LIOK
MIPOU3BE/ICHNE BEKTOPOB Hezaens
P A P A https://m.edsoo.ru/725effc4
Beruncrnenue yrios M1y NpsAMbIMUA bubnuoreka [IOK
26 2
U MJIOCKOCTSIMU S HezcI https://m.edsoo.ru/8efbe78e
. 'If];)HTpOJ'II)HaSI pabora 1o Teme S BuGmiorexa LIOK
KTOPBI B K WHATHI B
crerop SOpH A https://m.edsoo.ru/77¢c22fc5
IIPOCTPAHCTBE
28 [ToBTOpEeHME, 0000IIEHNE U 28 Henes bub6mmoreka [IOK

cucrTeMaTu3anus 3Haguii. OCHOBHEIE

https://m.edso0.ru/1780ba5d
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¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

cucreMaTtu3aius 3HaHuil. OCHOBHbIE bubnmoreka [JOK
29 1 29 nenens
¢burypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo0.ru/078cd184
TUTAHUMETPUH
IT 600
30 c;ciz(;fjidi: Zﬂoslf:zi;e ;Ia aqn 1 30 Henmens bubnmoreia LIOK
. e A https://m.edso0.ru/7491efe0
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
" [ToBTOpEHME, 06061HCHI:IG ;1 . . BuGmorexa LOK
CUCTEMaTH3aIlusl 3HaHUH. 3a1aun HeJens
B A A https://m.edsoo.ru/4dffda97
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS
IToBTOpEeHME, 0000IIEHNE 1
32 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 39 Henens bubmuorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca A https://m.edsoo.ru/74b2ad91
CTepeOMETPUU
bub OK
33 Hrorosas koHTpoIbHAs paboTa 1 33 nenens h::ni?/(:;éezzgj.ru lec24dfc?
[ToBTOpEeHUe, 060061IEHNE 1 bubnnoreka [JOK
34 1 34
cUcTeMaTU3alvs 3HAHUI HeAe https://m.edsoo0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJILHOM ITPOT'PAMMBI

11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh MOHATHSAMHU: LWIMHAPUYECKAs IOBEPXHOCTh, O0Opa3yrolue
6.1 WIMHAPUYECKOW TIOBEPXHOCTH, IWIMHAP, KOHHYECKAsh IOBEPXHOCTD,
o0pasyronre KOHHYECKOW OBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITUSMU: IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
6.5 CerMEHTa, IApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO
CJ1051, IIAPOBOU CEKTOP
65 Bbrancnsate  00bEMBI M MJIOMAAM  TOBEPXHOCTEH Tel  BpalleHus,
' TE€OMETPUYECKUX TeJI C IPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHUK, BIMCAHHBIA B cdepy U
6.7 OMHCAaHHBIN OKONO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIICHUS
68 BBIUUCIIATE COOTHOIIEHUSI MEXIY IUIOMAASIMU MOBEPXHOCTEH M 0O0BEMaMH
. MOI0OHBIX TeN
6.9 N3o0paxaTh u3yuaeMbie (QUTYpbl OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
610 BhIMonHATE (BBIHOCHBIE) TTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
' buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJI BPALCHHS
W3BnekaTh, WHTEPHIPETUPOBATh M IPEOOpa3oBBIBATh HH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (urypax, TmMpeAcTaBIEHHYIO Ha
YepTeKax U pUCyHKAx
6.12 [IpumensTh TeomeTpuyeckue (aKThl UIsl PEIICHUS CTEPEOMETPUUYECKUX




3aaa4, IMpcAnojiaralommux HCCKOJbKO MIaroB pemcHud, CCJIN YCJIIOBUA

MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BrImoHATE I[CI\/JICTBI/ISI CJIOKCHHUSA BCKTOPOB, BbIYUTAHUSA BCKTOPOB H
YMHOXCHHA BCKTOpa Ha 4YHCIIO, O6T>$ICH$ITB, KaKUMH CBOHCTBAaMH OHHU

o0J1amaroT
[TpuMeHSTh MpaBUIIO HapalIe/CIHIIe A IPU CII0KCHHH BEKTOPOB

OHCpI/IpOBaTB IOHATHUAMU: JEKAPTOBBI KOOPAHWHATEI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BCKTOpaA, paBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIroJl MCXIY
BCKTOpaMH, CKaJIpHOC HNPOU3ZBCACHHUEC BCKTOPOB, KOJUIMHCAPHLIC U

KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

6.20

Haxonutb cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEKIY
BEKTOpPAMH, CKAJIPHOE TPOUM3BEICHHE, PACKJIAAbIBaTh BEKTOP IO JIBYM

HCKOJUIMHCAPHBIM BCKTOpaM

38.,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,Z[CK&pTOBOfI CUCTCMC KOOpAMUHAT

Pemats HpOCTCfII.HHG TCOMCTPHUUCCKUEC 3ada4d Ha IIPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOT'O METO1a

Pemarr 3amaud Ha A0Ka3aTelIbCTBO MaTEMaTHUYECKHX OTHOIICHUH WU
HaxXOXIACHUC TICOMCTPUYCCKUX BCJIMYUH I10 06pa311aM WK ajJIropurMam,

IMPUMCHAA U3BCCTHBIC MCTOABI IPXU PCIICHHUU CTAHAAPTHBIX MATEMATUYCCKUX

3aga4

6.21

[IpuMeHATs  mpocTEeHIIME NPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

6.23

IIpuBoaUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

IIpuMeHATh MOJydEHHBIE 3HAHMS HA IPAKTHUKE: aHAIU3UPOBATh PEaJIbHBIC
CUTYyallUd U NPUMEHATHh U3YUYEHHBIC IOHATHS B IPOLIECCE IOUCKA PELICHUS
MaTeMaTHU4eckKu c(OpMyIHMpPOBaHHOM MpOOIEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallUd Ha $A3bIKE TE€OMETPUH, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSTUH U TEeOpeM, ammapara aiareopsl,
peuars NPakTUYECKUE 3aa4M, CBSI3aHHbBIE C HAXO0XKICHUEM I€OMETPUUECKUX

BCJIMYUH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
6 I'eomeTpus
[Munuuapuyeckas MOBEPXHOCTb, OOpa3yloIIMe LMIMHIPUYECKOH ITOBEPXHOCTH, OCh
6.1 LWIMHIPUYECKON noBepxHocTU. llwinmHap: ocHoBaHMsT M OOKOBas IOBEPXHOCTb,
o0pa3yromias u ockh, IO b OOKOBOMN M MOJHON OBEPXHOCTH
Konnueckasi moBepXHOCTb, 00pa3yrolye KOHMYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
6.2 KOHMUYecKoi mnoBepxHocTH. KoHyc: ocHOBaHME M BepLIMHA, oOpasymouias U OcCh,
' TUIOIIAAs OOKOBOM ¥ TOJHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yroline U BHICOTA,
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
6.3 Cdepa m map: meHTp, paamyc, IUameTp, IUIOMAAb MOBEpXHOCTU cdepsl. B3ammuoe
pacrionioskeHue chepsl U IIOCKOCTH, KacaTellbHas MIIOCKOCTh K chepe, mromanb chepsl
6.4 N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmmHapa 1 KoHyca
6.5 KomOuHanmu Ten BpamieHHsi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIA OKOJIO
' cdepsl, cepa, BucaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS
[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
6.6 IPSIMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3 He€. O0bEM LMIMHApA, KOHYcCA.
O06BEéM mapa u riomazab cheps
6.7 ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXy IUIOIIAASMU MOBEPXHOCTEH,
' o0BbEMamMM MOJOOHBIX Tel
6.8 Ceuenuss umnuHApa (MapauleIbHO W MEPHEHAMKYISIPHO OCH), CEUeHHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXOJSIEe Yepe3 BEPIINHY), CEUCHHUs 11apa
Bektop Ha miuockocth W B mpocTpaHCTBE. (CIIO)KEHHWE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOXKeHHEe BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa MO TpEM HEKOMIUIaHAPHBIM
' BekTopaMm. IIpaBuno mapamnenenunena. PemieHne 3amay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU
[IpsamoyronbHasi cucreMa KOOpAWMHAT B IpocTpaHcTBe. KoopAuHATBI  BEKTOpA.
6.10 [Ipocreiimme 3agaun B KOOpAMHATax. Yroil Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BECKTOPOB. Brrancnenue YIJI0B MEXKAY MNPpAMBIMU MW IIJIOCKOCTIMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUHA FEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pPe3y/JbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 0o0pa3oBanus

Brnanenue mMeTogamMu J1I0Ka3aTeabCTB, alTOPUTMAMU PEUICHHS 3a/1a4; YMEHUE
bopMynHpoBaTE M ONEPUPOBATH IOHATHSIMHU: OIPEICICHUE, aKCHOMA,
TEeopeMa, CIIEACTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE
(GOpMYITMPOBKH;, TPHUMEHATh HX; YMEHHE (QOPMYJIUPOBaThH OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJl  MaTeMaTUYEeCKOMN WHTYKIIH; IPOBOJTUTH
JIOKa3aTeIbHBIC PACCYKICHUS MPH PEUICHUH 3a7ad, OIICHUBATH JIOTUYECKYIO
NPaBUIBHOCTh PACCYXKICHHIA; YMCHUE ONIEPUPOBATH MOHIATUSIMU: MHOXECTBO,
MOJIMHOXKECTBO, OIEpalliii HaJl MHOXKECTBAMHU; YMEHHE WCIIOIh30BaTh
TEOPETUKO-MHOKECTBCHHBIH anmapaT JUIsi OIIMCAHUS PEaTbHBIX MPOIECCOB H
SBIICHUH W TPU PEIICHUH 3a7ad, B TOM 4YHUCIIe W3 JAPYTUX YUEOHBIX
NPEMETOB; YMEHHUE ONEPUPOBATH MOHIATUSMU: Tpad, CBA3HBIN rpad, nepeso,
UK, rpad Ha IUIOCKOCTH, YMCHHE 3a/laBaTh W OIHUCHIBATH Tpadbl

pa3jInuHbIMU CHOCO6aMI/I; HCIIOJIBb30BaTh Fpa(bbl IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HaTypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJBIM IOKa3aTelieM, KOPEHb HaTypaJbHOM CTENEHM, CTENEHb C
paloHaIbHBIM [OKa3aTeleM, CTENEHb C JEHCTBUTENIbHBIM IOKa3aTeleM,
Jorapugm 4ucia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOIO YHCIIA, OCTATOK
[0 MOJYJI0, PAallMOHAIBHOE YHUCIIO, UPPALMOHATIBHOE YHUCIIO, MHOXECTBA
HaTypaJIbHBIX, LENbIX, PALMOHAIBHBIX, ICHCTBUTEIBHBIX YHCEN, YMEHUE
UCIIOJIb30BaTh MpPU3HAKU JAETUMOCTH, HAUMEHbIIUHA OOUIMIl NeauTens u
HauMeHblIee oOIlee KpaTHoe, aJroputM EBKiIMga npu pelieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMH MMO3UIMOHHBIMU CHCTEMaMU CUUCIICHUS; YMEHUE
BBIMOJIHATh BBIYMCIIEHUE 3HAYeHUH M TNpeoOpa3oBaHMs BbIpAXXEHUH CO
CTeNEeHsMH M Jiorapupmamu, mnpeoOpa3oBaHus JApOoOHO-pAllMOHATIBHBIX
BBIPQXCHUM; YMEHHME OINEpPUPOBaTh MOHATHSAMM: IOCIEAOBATEIBHOCTD,
apudmeTrnueckas MpPOrpeccHsi, reoMeTpuueckas mporpeccusi, OECKOHEUYHO
yOBIBaro1as reoMeTpHuyecKas IIPOrpeccusi; YMEHHE 3a/1aBaTh

MOCJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;




YMEHHUE ONEpUpPOBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO, CONPSKEHHBIE
KOMILJICKCHBIE 4YHCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4YMcia, (opma
3allUCH KOMIUIEKCHBIX 4YHCed (FeoMeTpudeckas, TPUTOHOMETpHUYEcKas M|
anreOpanyeckasl); yMeTh MPOM3BOIUTH apU(PMETHUYECKUE HCUCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIaMM;  IPUBOAUTH  INPUMEPBl  HCIIOJIb30BaHMUS
KOMIUIEKCHBIX 4YMCEJ; OIEpUPOBATH MOHATUAMHU: MaTpuuma 2x2 um 3x3,

OonpeaAcINTCIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIUTEIA

YMeHHe OINepupoBaTh MOHATUSMH: palOHAIBHBIC, HPPAIUOHAIBHBIC,
noKa3aTeJbHbIE, CTENEHHBbIE, Jorapu(Muyeckue, TPUTOHOMETPHUECKHE
YpaBHEHHsSI ¥ HEPABCHCTBA, MX CHUCTEMbI, YMEHHE ONEPUPOBATH MOHSATUSIMH:
TOXKIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
cUcTeMa ypaBHCHUU W HEPABEHCTB, PABHOCHIILHOCTh YPAaBHCHUH, HEPABCHCTB
U CHUCTEM; yMEHHE peliaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITOMOIIIBIO
pa3IMYHBIX TNPUEMOB; pellaTh ypPaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
napaMeTpoM; TPUMEHSTh YpPaBHEHHUS, HEPaBEHCTBA, HMX CHCTEMBI JUIS
peIlICHHsST MaTEMAaTUYECKHUX 33/1a4 M 3a]la4 U3 Pa3jInYHbIX 00JacTeil HaAyKu H

peanbHON KU3HU

YMeHue onepupoBaTh MOHATHAMH:  (QYHKIMS, UYETHOCTh (YHKIHUH,
HNEPUOJMYHOCTh  (DYHKIMM, OrPAHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (yHKUMH, HanOojbllee U HaUMEHbIIEe 3HAYCHUS
(GYHKLIMU Ha TNPOMEXYTKE, HempepbiBHAs (QYHKLHSA, aCUMNOTOTHI rpaduka
GyHKIMM, TepBas M BTOpas NMPOMU3BOAHAA (YHKUMH, F€OMETPUUYECKUN U
¢u3nyeckuif  CMBICI  NPOU3BOAHOM, MepBoOOpa3Has, ONpeneNEHHBIN
UHTETpall; yYMEHUE HaXOJUTh AacUMNTOTHl rpaduka (YyHKIUU; yMEHUE
BBIUNCIIATh NPOU3BOJHBIE CYMMBI, IIPOU3BEICHHS, YACTHOIO M KOMITO3ULIUU
GyHKIMA, HAXOAUTH YpaBHEHHE KacaTelbHOU K Tpaduky GyHKIIMH, YMEHUE
HaXOJUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMHA; YMEHHME MCIOJIb30BaTh
MPOU3BOJHYIO JJI HCCleOoBaHUsS (YHKIUH, HAXOJUTh HauOOJIbIINE U
HalMEHbIIME 3HaueHWs (QYHKIMHA; CTPOUTh TIpaduKd MHOTOYJICHOB C
UCIIOJIb30BAaHUWEM  ammapara MaTeMaTHYecKOTro  aHajiu3a; IMPUMEHSTh
IIPOU3BOJHYIO JUUISl HAX0XK/I€HUSI HAWTYYILEro PEIEHUs B IPUKIIAJHbBIX, B TOM
YHClIe COIMAIbHO-3KOHOMHYECKUX U (PU3MUECKHX 3a/jadax; HaxoJIuTh
wiomaan u o0bEMBI (DUTY C MOMOIIBIO HMHTErpaja; MPUBOJAUTH HMPUMEPHI
MaTeMaTUYeCKOro  MOJENUPOBAHUA C TOMOIIbI0 U depeHIHaTbHBIX

YPaBHEHUU

YMenue onepupoBaTh NOHATUSAMU: Tpaduk (yHKIUH, oOpaTHast (QyHKIuS,




KOMITO3UIUsSL (PyHKIMH, nuHEHHas QYyHKIUA, KBajpaTudHas QYyHKIUA,
panuvoHanmbHass (QYHKIUS, CTENeHHas (YHKIHS, TPUTOHOMETPHUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMHU, TIOKa3aTelbHas W
jgorapupmuueckas (QYHKIUHM; YMEHHE CTPOUTh TpaduKd H3Y4YEHHBIX
(GYHKIMHA, BBIMOJIHATH NMpeoOpazoBanus rpadukoB (GyHKIMH, UCIOIB30BATh
rpaduKu JUIst U3y4SHHS TPOIECCOB U 3aBUCUMOCTEH, IPU pEIICHUH 3ajad U3
JIpYyruX y4eOHBIX MPEIMETOB M 33Ja4 W3 PEATbHOH KH3HH, BBIPAKAThH
dopMynaMu 3aBHCHMOCTH MEXIy BEITUYMHAMH, HCIIOJIb30BaTh CBOWCTBA U
rpaduku  QYHKIMA JUISE PENICHUS YpaBHCHHIA, HEPAaBEHCTB W 3a1ad C
napameTpamMu; H300paxkaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOMECTBA

peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemniate TEKCTOBBIE 3aJjauyd Ppa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJM M 4YacTW, Ha JBW)KEHHE, pabOTy, CTOMMOCTb TOBAapOB M
yCIyT, HAJIOTHW, 3a/a4d M3 OOJAacTH YNpaBJIECHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITb BBIPAXKEHUS, YPAaBHEHMs, HEpPABEHCTBA MU UX
CUCTEMBI II0 YCJIOBHMIO 3a/ayd, MCCIIENOBAaTh IIOJIYyYEHHOE pELIEHUE U
OLICHUBATh  IPABJONOAOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO 3a/1a4d, MCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJEIM C  HUCIOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMerhyeckoe, MeauaHa,
HauOoJplllee U HaMMEHbIlEe 3HAUEHUs, pa3Max, JAUCIEPCHUs, CTAHAApPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHUE U3BIEKaTh, WHTEPIPETHUPOBATH
uHpOpMalKIO, TPEACTABICHHYI0O B Ta0iMIax, Ha JuarpamMmax, rpagukax,
OTpaXkarolllyl0 CBOWCTBA pealbHBIX IPOLECCOB M SBJIEHUM; IMPEACTaBIATh
uHpOpMALMI0O C  TOMOIIbIO  TabaMII W JuarpaMM;  HCCIEl0BaTh
CTaTHUCTUYECKUE [aHHbIE, B TOM UHCJIE€ C HPUMEHEHUEM TIpapUUecKux
METOI0OB M 3JIEKTPOHHBIX CPEJCTB; I'paMuecKd HCCIEe0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

YMeHue oneprupoBaTh MOHATUSMU: CIYYalHBIA OMBIT U CIIydaifHOE COObITHE,
BEPOATHOCTb CIy4allHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSITHOCTH C
UCIOJIb30BaHUEM I'paUUEeCKUX METOJO0B; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpOsiITHOCTEH, (QOpMyidy TOJHOM BEpOSITHOCTH, (opMyIy
bepuymniau, komOuHaTOpHbIE (DakThl U (OPMYINBI; OLEHUBATh BEPOSTHOCTH

peaibHbIX  COOBITUH; YMEHHE OIEepUpOBaTh MOHATUSMHU:  ClydaliHas
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BEIMYMHA, PACHPENCICHUE BEPOSTHOCTEH, MAaTeMaTUYECKOE OXKHMIaHUE,
JWCTIepCHUs M CTaHIAAPTHOE OTKJIOHEHUE CIIy4allHOW BENUYMHBI, (DYHKIHH
pacnpenesieHuss W IUIOTHOCTH  PABHOMEPHOIO,  IIOKAa3aTEJbHOIO U
HOPMAJIBHOT'O PACIpeeICHUN; YMEHHUE HCII0Ib30BaTh CBOMCTBA M3YYEHHBIX
pacnpenesneHui JUlsl pElleHus 3alay; 3HAKOMCTBO C IIOHATUSAMU: 3aKOH
OOJIBLINX YHMCEeJ, METOJbl BBIOOPOYHBIX HCCIIEIOBaHMIA; YMEHHE MPHUBOAMUTH
OpPUMEpPbl  NPOSIBIICHUS 3aKOHA OOJBIIMX YUCE B IPUPOJIHBIX MU
OOLIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATh IMOHATHAMH: COYETaHUE,
IIEPEeCTaHOBKA, YMUCJIO COYETaHWH, YHMCIO NepecTaHOBOK; OmHOM HproToHA;
yYMEHHUE NPUMEHATH KOMOMHATOpHBIE (DAaKThl U PACCYKIEHHS JUIS PEIICHHS
3ajjay;  OLIGHMBAaTh  BEPOSATHOCTH  pEalIbHbIX  COOBITUH;  COCTaBJIATH

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYCHHBIA PE3YIIbTAT

YMeHue  onepupoBaTbh  NOHATUSMH:  TO4YKA, IpsAMas,  IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUI Yroj, JBYI'pPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJ, CKPEUIMBAIOIIMECS MPSIMBIE, MAPAJUIEIBHOCTD H
NEePHEHANKYIISIPHOCTh NPSMBIX U IJIOCKOCTEH, yroyl MEXAy NPSAMbIMU, YroJl
MEXIY NPSMON M IUIOCKOCTBIO, YIOJI MEXAY INIOCKOCTSMH, PACCTOSHHUE OT
TOYKU 10 IUIOCKOCTH, PACCTOSHHE MEXIY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMH; YMEHHE UCIIOIb30BATh MPH PEIICHUH 3a]1a4 U3Y4YEeHHBIC (haKThI
U TeopeMmbl IUIAHUMETPUM;, YMEHHE OIICHHBAaThb pa3Mepbl OO0BEKTOB
OKPY’KalILIET0 MHpA; CTPOUTh MATEMaTUYECKHE MOJEIN C IOMOIIBIO
FEOMETPUYECKUX IMOHATHMM M BEJIMYMH, PEIIaTh CBSI3aHHbIE C HUMH

MPAKTUYCCKUEC 3a]adr

YMeHue omnepupoBaTh MOHATUSAMU: IUIOLWIAAb (QUIYpbl, 00BEM (GUTYPHL,
MHOT'OT'PaHHMK, MTPABUJIbHBIA MHOTOTPaHHUK, CEYEHHE MHOTOI'paHHHKA, KyO,
napajulefienunen, npusma, nupamyaa, Gurypa ¥ MOBEPXHOCTh BpallleHUS,
IWIMHAP, KOHYC, map, cdepa, miomans chepsl, Miouiaas MOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYyCa, LWIMHApA, O0BEM KybOa, MPSMOYrOJbHOTO
napajuleJIenuIe1a, TMpaMuIsl, TPU3MBL, HUIMH]IPA, KOHYyCA, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEUYEHHUS KOHyca M UWIMHIApa, MapajuleibHble OCH WJIU
OCHOBAaHMIO, CEYEHME Ilapa, IMJIOCKOCTb, Kacaromasics cepbl, IIINHApa,
KOHyCa; YMEHHE CTPOMTb CEYEHHE MHOIOIpaHHUKA, H300paxkaThb
MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH BpAIIECHUS, UX CEYEHUs, B TOM
YHClIe C MOMOIIBI0 3JEKTPOHHBIX CPEJICTB; YMEHHE NPHUMEHATH CBONCTBA
reOMEeTpUYECKUX (Uryp, CaMOCTOATENbHO (QOPMYJIHUPOBATH OMpPEIeTeHUs

u3ydyaeMbIX (UIyp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M MpHU3HAKaX




reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh HX; YyMEHHE
NPOBOJUTH KiIacCU(UKAMIO (GUTYp MO pa3IMyHBIM MPHU3HAKAM, BBIIOJIHSITH

HCO6XO,I[I/IMBIC AOIIOJTHHUTEIIBHBIC ITIOCTPOCHUSA

11

YMeHue ~ onepupoBaTh  MOHSATHUSMHU:  JIBOKCHHE B IPOCTPAHCTBE,
NapajuleNbHBIA TIEPEHOC, CHUMMETPHUST HAa IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue MMOA00Ms, TMOA00HBIE (UTYpBI; yMEHHE
pacmo3HaBaTh paBHbIE W TMOAOOHBICE (UTYpPBI, B TOM YHCJIEC B TPUPOIE,
UCKYCCTBE, apXUTEKTYPEe; HCIOJIh30BATh T'€OMETPUUYECKHE OTHOIICHHS IPH
peIIeHNH 3aJla4; HAXOIUTh TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTOJI,
IOIaAb, 00BEM) MPH PEMICHUU 33734 U3 JPYTrUX y4eOHBIX MPEIMETOB U U3
pEaTbHON KU3HU; YMCHHE BBIYUCIIATH T'€OMETPUYCCKHE BEITMYWHBI (JJTHMHA,
yroj, IUIONIaab, OO0BEM, IUIONIAh TOBEPXHOCTH), HCIIOJB3Ys H3yYCHHBIC
dbopMysIbI U METOIBI, B TOM YHCJC: IUIOIAAh MOBEPXHOCTH IHUPAMHUIBL,
NPU3MBI, KOHYCa, IHIHHIPA, TUIomaas chepbl; 00bEM Kyba, IPSIMOYTOJIbHOTO
napajuielienurea, MUpaMubl, TPU3MbI, [WIHHIPA, KOHYyCa, Iapa; yMEHHE

HAXOJUThH OTHOILIEHHE 00BbEMOB MOI00HBIX QUTYP

12

13

YMeHue OIICpHUPOBATH MNMOHATUAMU: IPAMOYI'OJIbHAA CHCTEMa KOOpPAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOpAMHATBI BEKTOpa, CyMMa BCKTOPOB,
IMPpOU3BCACHUC BCKTOPAa Ha YHUCIIO, PaA3JI0OKCHUC BCKTOpa IIO0 6aSI/Icy,
CKaJIIpHOC  MPOM3BCACHUC, BCKTOPHOC IPOU3BCACHUC, YIrojd MCKIAY
BCKTOpaMU; YMCHUC HCIIOJIB30BATh BCKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METOA IJIsA

pemiCHUS TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘Ie6HBIX npeaMETOB

YMenne BbIOMpATh MOIXOSANIAN METOM I pPEeIIeHHUs 3a/aud; MOHWMAaHUE
3HAYUMOCTH MAaTEeMAaTHUKU B M3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUH; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTUKd B HUCKYCCTBE, YMEHUE NPHUBOJUTH MPUMEPHl MAaTEMaTUUECKHX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAyKH




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

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna u BIYUCIIECHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI
19 Panmonanbupie uncina. OOBIKHOBEHHBIE U IECATHYHBIC TPOOU, IPOLIEHTHI, OECKOHEUHBIE
' HEepUOIMYECKUe IpooH
13 Apudmerndeckuii KopeHb HATypallbHOW cTereHH. JlelcTBusS ¢ apu(METHYECKHUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
w Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHaAJbHBIM Ioka3aresneM. CBoMcCTBa
' CTENEHU
15 CuHyc, KOCUHYC U TaHT'€HC YUCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
' YHCJIOBOT'O apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiicTBuTenpHble ynciaa. ApupMeTHYECKUE ONEpaluu ¢ JEHCTBUTENBHBIMU YHUCIAMH.
1.7 [IpubnuxEéHHbIE BBIUMCICHMS, MpaBUia OKPYIJICHUS, IPUKHAKA U OLIEHKa pe3yjbTaTa
BBIYHCIICHU
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U TorapupMUIECcKUe YpaBHEHUS
2.5 Hensle n 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHMH U TpaduKh




Oynaknus, cnocoObl 3amanus (yakmuu. ['padux  ¢yHknuu. B3zaumHo oOpatHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIH
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3.2 3HAKOIOCTOSAHCTBA. [IpoMeKyTKH MOHOTOHHOCTH (pyHKUMU. MakCUMyMbl 1 MUHUMYMBbI
¢byukun. Hanbomnbiiee 1 HauMeHbIlee 3HaYeHNE (PYHKIIUN HA TIPOMEKYTKE
33 CrenenHas GyHKIHS ¢ HATypaJbHBIM U IIETBIM MOKa3areneMm. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOUCTBA U rpaduKu
" Touku paspbiBa. AcuMnTOTH rpadukoB QyHkiuil. CBoiicTBa (QPyHKIMI, HEPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOICHTOB
4 Hauana marematuyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[Ipumenenne mNPOM3BOAHOM K HCCIEAOBAaHHIO (YHKIMH HA MOHOTOHHOCTh U
4.2 9KcTpeMyMbl. HaxoxneHve HauOONbIIEr0 W HAWMEHBLIETO 3HaueHus (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U TTTOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI




IMpuaoxenne 1. KOHTPOJIbLHO-U3MePHUTEIbHbIE MATEPHAJbI

Konrponbnas padora 1

OO0BeMBI TET

1 sapuanm

1.0cHoBaHMeM BNHUCAHHOW B IUIUHAP MPU3MBI SBISETCS MPSAMOYTOJIbHBIA TPEYTONbHUK , KATET
KOTOPOT'O paBeH 4 1M, a MpoTUBOJIekKAIIHMi yroi paBeH 30 rpagycam. Jluaronans 0onbInei 00KOBOI

IpaHU IPU3MBI COCTABIISIET C IJIOCKOCTHIO €€ OCHOBaHUs yroi 45 rpanycos . Halitn o0bem

HWIMHIpA
2. Berancnuth 00beM MUPaMUIbI, OCHOBAHHE KOTOPOU SIBJISIETCS PABHOOCAPEHHBIN TPEYTONBHHUK C

OCHOBaHHEM 4 CM U BBICOTOH 8 cM. Kax10e 60KoBO€e pedpo paBHO 12 cM.

Kontposbnas padora 2

BekTopsl B mpocTpaHcTBe

1 eapuanm

1. B napanmnenorpamme ABCD nuaronanu nepecekatorcs B Touke O, Touka M JI€KUT Ha CTOPOH

BC, BM=MC, AB=p, AO=(q. Bripa3ute BekTop AM uepe3 BEKTOpHI P U

2. lan terpasap ABCD , B kotopoMm Touka E — cepenuna pedpa BC, Touka M- cepeaunna

orpeska DE, AC=a, AB=b, AD=c.Paznoxwure BekTop AM 110 BekTopam a,b,c

3. an tpeyronsauk ABC u aBe Touku D u E, He nexarue B ero miockoctu. JJokaxure, 4to

npu BeinojHeHuu paBeHcTBa DE= X AB+y AC nipsimas DE nmapannensna mockoct ABC

Hrorosas KOHTPOJIbHAA pa60Ta

™

B

1 sapuanm

OO0pa3yromas koHyca paBHa 13 cM, a Beicota — 12 cM. Haiiiure o0beM KOHYCA.

Tnoma s MOBEPXHOCTH Iapa paBHa 144m cm?. Haiitn 0658M 1aHHOTO IIapa.

CropoHa 0cHOBaHMS MPAaBUIBLHON TPEYroJIbHOM MpU3Mbl 6¢M, a 0okoBoe pedpo 10cM.
Beruucnure 06eM NpU3MBbI.

OceBoe ceueHue MWINHPA — KBaapaT co CTOpoHOo# 8 cM. Halimure 00beM numuHIpa.
JlnameTp OcHOBaHUS KOHyca paBeH 0, a yroj IpU BEpIIMHE OCEBOrO cedeHMs paBeH 90°.
Brruucnaure o0beM KoHyca, IeTIEHHBIN Ha 7.

Menuana, npoBeicHHAs K TUIIOTEHY3€ NIPSIMOYTOJIBHOTO TPEYroJbHUKA paBHA 13 cM, a 01MH
13 KaTeToB paBeH 24 cm. Hailtu pagnyc OKpy»KHOCTH, BHMCAaHHOW B TPEYTOJIbHUK.

I[I/Ial"OHaJ'IL OCCBOI'0 CCUCHUSA NIHUIIMHApPA pPaBHaA CM M HaKJIOHCHa K IINIOCKOCTH €TI0

OCHOBAHHUA IO YTIIOM . Haiigure mnomanp OOKOBOM IMMOBCPXHOCTHU HUIIMHAPA.
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