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Pabouas mporpamma ydae6HOTrOo Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YyYatOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MAaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUIMI POCCHIICKOTO 0Opa3OBaHUSI.
Peamuzanust  mporpamMmbl  0o0eCrieUMBACT  OBJIAJCHUE  KIIFOYEBHIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH O0YJarOITHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOrO Kypca TeOMETPUH Ha YpOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJICHA TMPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PEe3yJbTaTOB
00ydYeHHUs] TEOMETPUH B HAIPABJICHUHU JIMYHOCTHOTO Pa3BHTHS OOydJaromuxcs, GopMUpOBaHUS
(GYHKIIMOHATBHON MaTeMaTHYeCKOW TPAMOTHOCTH, HW3YyYCHHS JAPYIHX YYeOHBIX TUCIIMILIHH.
PazButne y oOydaroumiuxcsi MPaBHJIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
FCOMETPHUYUCCKUX aOCTPaKIIMii, COOTHONIICHUH PEaIbHOTO U HCATbHOI0, XapaKTepe OTPaKCHHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUU B CUCTEME
HAyK M POJM MATEeMaTHYECKOTO MOJCIUPOBAHMS B HAyYHOM I[IO3HAHUHM W B IPAKTHKE
CHocoOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavyecTB
MBIIUICHHS, HEOOXOAUMBIX ISl aJalTallik B COBPEMEHHOM OOIIECTBE.

['eomerpust sBIsieTCSI OAHMM W3 0a30BBIX TPEJAMETOB Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHusi, TaK Kak OOCCIIEYMBAET BO3MOXKHOCTh HM3YYCHHS KaK IUCHUIUIMH €CTECTBEHHO-
HAYYHOIH HaINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOPMUPYEMOE MPH H3YYCHUH OOYYAIOUIMMHCS MOHATHHHBIX
OCHOB T'EOMETPUU M TIOCTPOCHUHU IICTIOYKH JIOTMYECKHX YTBEPXKJACHUH B XOJE pEUICHUS
FCOMETPHUYCCKUX 3ajad, YMCHHE BBIIBUTaTh W OMPOBEPraTh THMIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUM 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OPUEHTUPOBATHCS B TIPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NESITeBbHOCTH YeioBeka. OpUEHTAIUS YeIOBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COI[MAILHOTO OBITHS, (hopMa OTPAKECHHUST OKPYKAIOIIET0 MUPA, YCIOBUE YCIICITHOTO
[TO3HAHMS " AKTHBHOTO mpeodpa3oBaHus JIEACTBUTELHOCTH. OnepupoBaHue
NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3HbIe BUIBI YUCOHOW M TPYIOBOM JCSITEIBHOCTH,
SBISICTCS  OAHMM M3 TPOPECCHOHATBHO BAXHBIX KAyeCTB, IOITOMY aKTyalbHa 3ajada
(dbopMHpoBaHUs Y 00yUaOIIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIICHHS] — CYIIECTBEHHOTO KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH JESITEIBHOCTH TI0
MHOTHM HaIpaBJICHUSM.

Ilens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUYEHUS
— o0mieoOpazoBarenbHOEe U OONIEKYJIBTYPHOE pa3BUTHE OOydarommxcs depe3 obecreueHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOJIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHHH U
JCHCTBUH, CICIIU(PUIHBIX TEOMETPHUU, BO3MOXXHOCTH YCIICIITHOTO MPOI0JKCHUS 00pa30BaHus MO
CHENUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[Tporpamma o reometpun Ha 6a30BOM YpOBHE ITpeTHA3HAUCHA JIJIs1 00 yJarOIIUXCsl CPeTHEH
IIKOJIbI, HE HWCIBITHIBABIINX 3HAYMUTEIBHBIX 3aTPYAHEHHH Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus. Takum o0Opa3zom, oOyuaroiuecs Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHUE YMEHHUS, CBSI3aHHbBIC CO CICIM(DHUKON T€OMETPHH B HEOOXOAMMBIE IS )KU3HU B
COBPEMEHHOM 001ecTBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTh U3YYUTh T€OMETPHI0 Ooliee
rIyOOKO, €CITM B JaJbHEHIIeM BO3HHUKHET HEOOXOJAWMOCTh B TE€OMETPHUCCKHUX 3HAHUSIX B
poeCCUOHATTLHOMN JIeATEILHOCTH.



JlocTrkeHHe el OCBOEHUS MPOrpaMMbl 00€CIIEYUBAETCS] PEILICHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHbIMU 3a1auaMu OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

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

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOILUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpPALIEHUS Kak o
BOXHEHMIINX MAaTeMaTHUYECKUX MOJEISX, TO3BOJSIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUSI OKPY’KAIOLIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXkKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPaHHUKU U Te€Jla BpalleHMUS,;

e OBJIAQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (opMuUpOBaHME YMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHUE AJFOPUTMAaMM PEIIEHHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHHUE YMEHHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAcCy)KICHMs B  XOJA€  peIICHUs
CTEPEOMETPUYECKHUX 3aJ1a4 U 33]1a4 C IPAKTUUECKUM COJIEPIKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEN B
peaIbHBIX JKU3HEHHBIX CUTyalMsIX U MPU U3YUYEHUU JPYTUX YYEOHBIX IPEIMETOB,
IPOSIBICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha SA3bIKE
FeOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIHM, IPUMEHATh OCBOCHHBIN
reOMETPUYECKU  ammapaT Julsl pelieHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATh [10JIY4EHHBIE PE3YIIbTATHI.

OTnn4UTeNbHON 0COOEHHOCTHIO MPOTrPAMMBI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUHU B
Hayaje ero U3y4yeHus 3a/ay, pellaeMblX Ha YPOBHE UHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHMIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET TMPOTEKaHHE WHTYUTHUBHBIX IPOIIECCOB,
MOTHUBHPYET K JaIbHEUIIEMY N3YUEHHUIO NIPEAMETA.

[Ipenmourenue OTHAETCS HArJAJHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BruTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUH y yJallluXCsl B Kypce CTepEOMETPUN
IOPOBOJIUTCS 3a CUET pelIeHMs 3ajay Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOH Ha
HarJIsIHOCTh, @ ONEpUPOBaHKE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HAIJISTHOCTH, MBICIIEHHOTO
M3MEHEHUS €ro UCXOJHOTO COAepKaHUs.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKN», «[IpsiMble U TIIOCKOCTH B NMPOCTPAaHCTBEY, «Tena Bpamenus», «BekTopsl n
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTHUECKUX YMEHUN PaclpeAesieTcsl HE TOIbKO
M0 COJEp)KaTeIbHbIM JIMHUSM, HO M TO TrojaM OOy4YeHHss Ha YpPOBHE CpEIHETrOo OOIIero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpaMMBbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJEHHE T'€OMETPUYECKUMH  TOHATHSMM W HABBIKAMU  OCYILECTBIISIOCH
MOCIEZ0BATENbHO M IMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIIUCH B OOIYIO CUCTEMY '€OMETPUUYECKHX MPECTaBICHUN 00yJaromuxcs,
pactmpsisi 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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



10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [londTne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3aumHoe pacnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, MapajlieibHbIE U
CKpeluuBamoIuecs npsAMble. IlapaiienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IpsMbIE B IPOCTPAHCTBE; IMapajUIeNIbBHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; YroJdl MEXKIy MNpPSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYpBl HAa MJIOCKOCTH: TETPa’Ip,
KyO, mapajuieNenuie]]; IoCTPOSHUE CEYSHUH.

[lepneHIUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJSAPHBIE IpPsSMBIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSMOM EPIEHAUKYIISIPHON TIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIoJl MEKY IIPSIMOM U IJIOCKOCTBIO; IBYIPAHHBIA YIOJI, JTMHEHHBIN yroJl
JBYIrpaHHOro yria. llepneHauvKynasp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH N0 IUIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, MPOEKIUs (PUTyphI Ha TUIOCKOCTh. IlepneHuKynspHOCTb
IUIOCKOCTE: INpHU3HAK NEPIEHIUKYIIPHOCTH JBYX IulockocTel. Teopema o  Tpéx
HEePIEeHIUKYIIApax.

MHOTOrpaHHUKH

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuszma: n-yronbHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBI; IPSIMast ¥ HAKJIOHHAS MTPU3MBI; OOKOBAs ¥ TIOJHAS TIOBEPXHOCTH MPU3MBI.
[Tapamienenunen, NpsAMOYTOJbHBIN Napajjlesienunen U ero cpoicrea. IIupamuna: n-yromapHas
NUpaMuJia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBash M IIOJIHAS IOBEPXHOCTb IHPaMUJBbI;
IpaBWIbHAas M YyCEU€HHas MNHpamMuga. OJIEMEHTbl Npu3Mbl M nupaMuisl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSITHE NMPABUIBHOIO MHOTIOIPAaHHUKA; MpaBUiIbHAs MpU3Ma M MpaBUIbHAS
nUpaMu/Ia; MpaBUIbHAs TPEYrojbHasi UpaMuia U MpaBUIIbHBINA TeTpasap; Ky0. [Ipencrasnenue o
MPABUJIBHBIX MHOTOTPaHHUKAX: OKTAa3/Ip, AOAEKadip U ukocadip. CeueHus npu3Mbl U TUPAMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuiax, napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH MpsiMOi mpu3Msbl. [Inomane G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPAMHU/JIbI, TEOPEMA O TUIOIIA U yceu€HHOM nupamuabl. [Torstue 00 00béme. OOBEM nupamMuibl,
IIPU3MBL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMST MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[MunuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPAYECKON moBepxHOCTU. L{UumuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, OOpa3yromas u
0Cb; IJIOMIab OOKOBOW M TIOJTHOW MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 00pa3yrolIMe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, 00pasyiolas U OCh; IJIOLIA/Ib



OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlre M BBHICOTA; OCHOBAHUS WU
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. B3ammuoe
pacrosioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o6paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa u KoHyca.

KomOuHanmuu Tten BpamieHWss U MHOTOTPaHHMKOB. MHOIOTpaHHHK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o0béMe. OcHOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Mapalijiesienumnesa u ciueacTBus u3 ne€. O0péM nunuuapa, konyca. O0bEM mapa
Y TUTOIIATb CEPBHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapajuielbHO M NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpe3 BEPILIMHY), CEUEHUS 111apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Ilpocreiimue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKajlgpHOE NPOU3BEJICHHE BEKTOPOB.
Bbruncnenue yrioB Mexay HOpsIMBIMU U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TEOMETPUUYECKUX 3a/1a4.



JUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3ylbTaThl OCBOCHHUS TMPOTpaMMbl ydeOHOro mnpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3UIHMH OOydYarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4WJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMAaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJIICHHH, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN IpaXkIaHCKOW MICHTUYHOCTH, YBOKCHHSI K TIPOILJIOMY H
HACTOALLEMY POCCHICKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUNCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOHYHBOTO OYyTYIIETO.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPHUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIOPTHBHO-0310POBUTEIIHHON
JIeITeIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IEHHOCTU TPYIOTIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccoHaTbHON NESITEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyAyIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIEHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHUEM BIHUSHUS COIUAIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
mI00aMbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOIeH Cpelbl, MIIaHHPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHUM JJIsI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK Cepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TANoOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MAaTEMATUYECKOU KYIbTYPOU KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATH MPOEKTHYIO U UCCIEI0BATEIIbCKYIO JIESITENbHOCTh UHINBUIYAIbHO
Y B IPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATHBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapakTEpU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsmMUSHbIMU
OelcmeusIMuU.

1) Ynusepcanvnvlie nosnasamensusie oeticmeus, obecneuusarom gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00y Yalowuxcs (0ceoenue memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNlbCKUX onepayutl, ymeHull pabomamso ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIIEHWUH MEXIy MOHATUSIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITUN;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS ISl 00001eHus
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOI0 aHAJIU3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIBHBIC H
OTpHUIaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHEIE,

® BBIABIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIONIEHUSIX W YTBEPXKACHUSAX; TMpeAJiaraTh KPUTEPUU [IJISi BBISABICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

e JieNlaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUM (TIpSMbIC
U OT TMPOTHUBHOTO), BBICTPAMBATh AaApPryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BBIBOJIBI;

e BEIOMpaTh CIOCOO pemeHus y4eOHOM 3amadyn (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOMSMIMUNA ¢ YIETOM CaMOCTOSITENIbHO BBIEIEHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHeE 1eHCTBUA:

® JCIOJIb30BaTh  BONPOCHl  KAK  HMCCJENOBATENIbCKUM  MHCTPYMEHT  IO3HAHUS;
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHUIO,
MHEHUE;

® TIPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBINA OSKCIEPUMEHT, HCCIEOBAaHUE TIO0
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro oO0BeKTa, SIBICHHS, IMpoIllecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (OopMynHpoBaTh OOOOMIEHMS U  BBIBOABI 1O  pe3yiabTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yNIbTaTOB, BHIBOJIOB U 000OIICHMIA;

® [IPOrHO3UMPOBATh BO3MOXHOE Pa3BUTHUE MPOLIECCA, a TAK)KE BBIIBUTATh MPEANIOI0KEHUS
0 €r0 pPa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH ACPUIUTHI WHGOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX JI OTBETa Ha BOIMPOC U
TSl peIlIeHUs 3a/1a4u;

e BpIOMpaTh WHPOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEeMATU3UPOBATh U HUHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPE/ICTABJICHHS;

® CTPYKTYpHpOBaTh HWH(MOpPMAIUIO, TPEACTaBIATh €€ B  Ppa3IMuHbIX  ¢dopmax,
WLTIOCTPUPOBATH TpadUuecKH;

® OIEHUBaTh HAAGKHOCTH HH(OpPMAIMHM 1O CAMOCTOSTENHHO CHOPMYTUPOBAHHBIM
KPUTEPHUSIM.



2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMBUs, 00ecneyusarom chopmuposaHHoCms
COYUANBHBIX HABLIKO8 00YYAIOUUXC.
Oo0menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIEIIMU
OoOIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO X0y peLIeHUs 3aJja4l, KOMMEHTUPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TE€MbI, IPOOIEMBbI,
pelaeMoii 3a1a4m, BbICKA3bIBAaTh UJEH, HALICIIEHHBIE HA MIOUCK PELLIEHUS; COTIOCTABIISTh
CBOM CY)KJICHUS C CYXJACHHUSIMH JIPYTHX YYACTHUKOB JMajora, 0OHapy>KMBaTh pa3inyiue
U CXOJICTBO IO3UIMI; B KOPPEKTHOH (opme (HopMynupoBaTh pa3HOTIACHUS, CBOU
BO3PaKEHUS;

MPEJICTABIISTh PE3yNbTaThl PEHICHUs 3a/1a4u, SKCIEPUMEHTA, UCCIEA0BaHUsA, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4E€TOM 3ahay IMPE3CHTAUH U
0COOCHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHANBHUYAIBHON PabOTHI IPU
pelieHrH y4eOHBIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh
OpraHM3alMl0 COBMECTHOW paboThl, paclpelneisTb BUIbl padOT, JOroBapuBaThCA,
00CYX/1aTh MPOIIECC U PE3YNIbTAT pabOThI; 0000IIATH MHEHUS! HECKOJIbKUX JIFOICH;
y4acTBOBATh B IPYMMOBBIX (hopmax paboThl (00cyxaeHusI, 0OMEH MHEHHIA, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIMOJHATH CBOIO YaCTh paOOTH M KOOPAMHUPOBATH CBOM JEHCTBUS
C APYTUMH YICHAMH KOMaH/IbI; OI[CHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUN MPOIAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvhvie pecynamusnsle oelicmsus, obecneuugarom Gopmuposarue cmoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3anus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJjauH, BBIOUPATh CIIOCO0 peIIeHUs ¢ y4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BapUAHTHI pellIeHUi ¢ y4ETOM HOBOW HH(pOpMALIUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA NPOLECcCa M PE3ysbTaTa PEIICHHUs MaTeMaTH4eCKOU
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIEHUU 3aJa4d, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, AaHHBIX, HAIEHHBIX
OIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa 1M U YCIOBHUSAM, OOBSACHATH HPUYUHBI
JOCTMDKEHUSI WJIM HEOCTHMIKEHHUSl PE3y/lIbTaTOB JIEATENbHOCTH, HAaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI
10 KUIIACC
OrnepupoBaTh NOHATUAMU: TOYKA, PAMasi, INIOCKOCTb.
IIpuMeHATh aKCUOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX IIPHU PELICHUH T'€OMETPUYECKUX

3a1ad.

OnepupoBaTh MOHATUSMH: MApPAJUICIBHOCTh M TMEPHEHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH.
KnaccuduimpoBaTs B3auMHOE pacoOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.



OnepupoBaTb TOHATUAMHU: JIBYTpaHHBIA Yroji, TpaHH [ABYIPAaHHOTO Yyria, pedopo
JBYT'PAHHOI'O YIJIa; TMHEHHBIN Yrojl ABYTPAaHHOTO yIvia; IpagyCHast Mepa ABYIPAHHOIO yIJIa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOIPAaHHUK,
9JICMCHTBI MHOI'OI'PaHHHUKA, HpaBI/IHBHBIf/’I MHOTI'OT'paHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHpaMuja; Ipu3Ma, MpsSMOYTOJIbHBIN
napajuienienumnes, Kyo).

KnaccuduiupoBat MHOTOTpaHHUKH, BbIOMpass OCHOBaHUSA IS KiacCU(UKALUU
(BbIHyKJIBIG U HCBBIIIYKJIBIC MHOTOTpAaHHUKH, IPAaBUJIbHBIC MHOTOTPAaHHUKH; IIPSAMBIC U
HAKJIOHHBIE IPU3MBI, NTapalIeICUIe/Ibl).

OHGpI/IpOBaTb IMOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOI'OIPAHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CTpOI/ITB CCUCHUA MHOTI'OTpaHHHKOB MCTOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIC) IIJIOCKUEC
YepTekKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX GUTYD: BUI CBEPXY, COOKY, CHU3Y.

Pemratn 3a1a41 Ha HAXOXKXICHHUEC T'COMCTPUUCCKHUX BCIIMYMH 110 06pa3uaM HJIK aJITOpUTMaM,
MPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl MPHU PEIICHUU CTAaHAAPTHBIX MATEMAaTHYECKUX
3ala4 Ha BBIYUCJIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH 10 HpHMOﬁ, OT TOYKHU OO0
IJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MTPSIMBIMHU.

Pemratn 3a1a41 Ha HAXO0XICHHUEC T'COMCTPUUCCKHUX BCIIMYMH 110 06pa3uaM HJIK aJIrTOpUTMaMm,
MPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl MPHU PEIICHUU CTAaHAAPTHBIX MATEMATHYECKUX
331a4 HA BBIYHCICHUE YIVIOB MEXKAY CKPCIIMBAIOUIUMUCA MNPSAMBIMH, MEXIYy IPIMOU U
IUIOCKOCTBIO, MEXKY TIOCKOCTSIMU, IByTPaHHBIX YTIIOB.

Beruucasate 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMUJIA) C
pUMEeHEeHHEM (GOpPMYJT; BBIYUCIATH COOTHOUICHHS MEXK Y IJIOMAAsIMU TOBEPXHOCTEN, 00bEMaMu
HOI{O6HBIX MHOI'OI'paHHUKOB.

OnepupoBaTh MNOHATUSAMU: CHMMETPUS B MPOCTPAHCTBE; IEHTP, OChb U IJIOCKOCTh
CUMMCTPUHN; HCHTP, OCh U INIOCKOCTh CUMMCETPHUU q)HprI)I.

W3Bnekatp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MpencTaBICHHYIO Ha YePTEeKaX U pUCYHKaX.

[IpumensTb reoMmerpuueckue (aKThl AN PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEJITOJIATAFOIINX HECKOJIBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH mpocTENIMe NPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ad.

[IpuBoauTE mNpuUMEpBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TNIPUPOAE M KHU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATH MONy4YEeHHBbIE 3HAHUS HA NPAKTHUKE: aHAJIW3UPOBATH PEAIBHBIC CUTYallUH U
OPUMEHSTh M3YyUYEHHBIE TIOHATHUA B  TMPOLIECCE TOWCKAa PEIIeHHUs MaTeMaTHYecKu
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTYallUd Ha SI3bIKE TC€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJENTU C UCIOIB30BAHHUEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
arrapara anre6p},1; peumiaThb MPAKTHUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXICHUECM I'COMETPUUCCKHUX
BEJIMYKH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHAPUYECKAS TOBEPXHOCTH, 00Pa3yIOIue MUIHHIPUISCKON
MOBEPXHOCTH; IWJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3yloliye KOHWYECKOW MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

Pacrio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI TTOTyYEHUS Tl BpaIllCHUS.

KnaccudumupoBars B3auMHOE pacmofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.



Bbraucnate 00bEMBI M TUTOMIAANM TIOBEPXHOCTEH TeJ BpAIlEHUS, TEOMETPUYCCKUX TEN C
npUMEHEHHEM (hOPMYIL.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK HUJTU TEJIO BPAIIICHUS.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUTOIIASIMH [TOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEII.

N3o00paxarh u3ydaembie (UTYpPHl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) IJIOCKUE YEPTEIKU U3 PHCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPALICHHUS.

W3BriekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeIKaX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUMTAHHUS BEKTOPOB U YMHOXECHHS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIafoT.

[TpuMeHSTH MPaBHIIO ApaIICIICIHITC .

OnepupoBaTh TOHATHUSMHU: JIEKAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroj MEXIy BEKTOPaMH, CKaIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOW CUCTEME KOOpIUHAT.

[TpumensiTh  reoMerpuueckue (aKThl JJIs  PEHICHUS CTEPEOMETPHUYCCKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

Pemrate npocreiiime reoMeTprHueCKUe 3aJaui Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemrate 3agauu Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPHYSCKHUX BEIUYHH 10 00pa3laM WM aJrOPUTMaM, IPUMEHSSI U3BECTHBIC METOJbI TIPU
pEIlIeHUH CTaHIaPTHBIX MaTEMaTHUECKHX 3a7ay.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHBIC CPEJICTBA H JICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a]1ad.

[TpuBOIUTL TIpUMEpPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsTh TIONMyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEATbHBIC CUTYAIlUU U
OPUMEHSTh HM3YyYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa pElIeHHUs  MaTeMaTUYeCKH
c(OpMYyJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATH PEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENTH C UCIOIB30BAHHUEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
amnmapara aJreOpsl; peniaTh MPakTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I€OMETPHUSCKHUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM K I (uudgposbie)
n/n NMPOrpaMMbl Bcero 0;' TPOJILHBIC pﬁaKT“quKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 BBenenue B crepeomeTpuio 10 bubmorexa LIOK
A P p https://m.edsoo.ru/1c209e37
’ [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6motreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IUIOCKOCTEHR https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTriael MEXAY NPAMBIMU U INIOCKOCTIMU 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka IIOK
5 MuororpanHuKy 1 1 https://m.edsoo.ru/1c209e37
. bubnuoreka [{OK
6 O6BEMBI MHOTOrPaHHUKOB ? 1 https://m.edsoo.ru/1¢c209e37
7 IloBTOpEHME: ceyeHUs, PACCTOSHUS U YIJIbI 4 1 Bubmaorexa IIOK
P ' P T https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 63 5 0

[TPOTPAMME




11 KJIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Y HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypceb
bubnunoreka LIOK
1 Tena ppamenms 12 https://m.edsoo.ru/1c209e37
. bubmuoreka [{OK
2 OOBEMBI Tex > ! https://m.edsoo.ru/1c209e37
3 BekTops! ¥ KoOpAMHATHI B IIPOCTPAHCTBE 10 1 Bubmzorexa HOK
P pA poctp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bub6nmorexa LIOK
cucTeMaTu3ausg 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME




10 KJIACC

IIOYPOYHOE ININTAHUPOBAHMUE

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Tema ypoka Beero Konrpoabnbsie IIpakruueckue fl[:;? CHILSI oOpa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl

OcHOBHBIE IOHATHS CTEPEOMETPHUU:

TOYKA, IpsiMasi, TNIOCKOCTb,

npoctpancto. [IpaBuna

I/IEO6PE)K€HI/ISI Ha gI/ICYHKaXI 1 bubmorexa LOK

. https://m.edsoo.ru/aecc77cd

U300paxKeHus MI0CKOCTEH,

napauIeIbHBIX IPSAMBIX (OTPE3KOB),

CepeIHbI OTpe3Ka

[TonsiTust: mepecexarouecs

IJIOCKOCTH, ﬁepeceKaIH;mnecsl 1 bubmorexa [TOK
https://m.edsoo.ru/2d8a9¢c99

npsiMasi ¥ MI0CKOCTh

IToHsATHSA: IEpeceKaroImecs

IUIOCKOCTH, ﬁepecexagmnecsl 1 bubmmorexa [TOK
https://m.edsoo.ru/db685¢e73

npsiMasi ¥ TJI0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAMH,

M300pakeHre MHOTOTPaHHUKOB Ha 1 bubnmnoreka [JOK

PHUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d

yepTexkax

HavanbsHbie cBeieHus 0 Kyoe u

UpamMue, uxX pi3BépTKHZI MOJICITH. 1 bubmorexa [IOK
https://m.edsoo.ru/b30dff38

CeueHust MHOTOTPAHHUKOB

HavanbsHbie cBeieHus 0 Kyoe u

UpamMue, ux pi3BépTKHZI MOJICITH. 1 bubmorexa [IOK
https://m.edsoo.ru/3d8ffd32

CeueHust MHOTOTPAHHUKOB

[TonsiTHE 00 aKCHOMaTHYECKOM

MMOCTPOEHUH CTEPEOMETPHHU: 1 bubmuotexa [JOK

AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScdfe

CJIEJICTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubmuorexa [JOK

NnapajjiCJIbHBIC MJIOCKOCTU

8 AKCUOMBI CTEPEOMETPHUH U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
10 [OCTPOECHUHU CTEPEOMETPHUU: bubnnorexa [HOK
AKCHUOMBI CTEPEOMETPHUH U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOE pacnioniokeHue npsmMbIxX
B IIPOCTPAHCTBE: MEepPECceKaroInecs, bubnnoreka [JOK
11
napajuleJbHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiIMble
[TapanneabHOCTh NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 napasuiesibHble gpﬂ:ﬁl@ B bubmiorexa LIOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapaAJIIEIbHOCTD
TPEX NPSAMBIX
[TapamienbHOCTE NPSAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE: bubnuoreka [IOK
[TapannenbHOCTb NIPAMOIL U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 Yriel ¢ cOHanpaBJIE€HHBIMU bubnmoreka [JOK
CTOpOHAMHU https://m.edsoo.ru/9t4071b9
15 Yron mexay npsiMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh MIOCKOCTEH: bubmuorexa [JOK

https://m.edsoo.ru/2e18f255




CBolicTBa napauiesIbHbIX

bu6mmoreka [IOK

18 IUIOCKOCTEN https://m.edsoo.ru/e504d656
o |aomehume mocscmeme B LOK
’ ’ https://m.edsoo.ru/4a28dc02
KyO, mapasuiesenumesn
. bubmuorexa [JOK
20 Hoctpoertne ceerit https://m.edsoo.ru/1d434dOf
21 [TocTpoenue ceuennii bubmmorexa [IOK
https://m.edsoo.ru/ec26feSd
KonTtponpsHast pabora o Teme
2 "[IpsiMbIe ¥ TIJIOCKOCTU B bubnnoreka [JOK
npoctpanctse. [lapannenbHocTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IJIOCKOCTEH"
33 matesoenn: meprenn A BuGmorexa LIOK
) https://m.edsoo.ru/b19f6as5d
IpsIMbI€ B IPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubnnoreka [JOK
NEPIEHANKYIISPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsiMbIe mapasienbHbie U bubnuoreka [IOK
NEePIEeHIUKYIISIPHBIE K IIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubnnoreka [JOK
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHauKyIIpHOCTH bubnuoreka [IOK
IPSIMOH U TJIOCKOCTH https://m.edsoo.ru/79165d15
78 TeopeMa o npssmoit bubnuorexa [IOK
NEePIEeHIUKYISIPHON MII0CKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubnnoreka [JOK
NEPHEHAUKYJIIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745{8
30 TeopeMa o npssmoit bubnuorexa [IOK
NEePIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/7d18834b
31 [leprieHaUKYNSIp U HAKIOHHBIE: bubnnorexka [JOK

PACCTOSAHUC OT TOYKHU O

https://m.edsoo.ru/33c477d3




IIJIOCKOCTH, PACCTOAHUE OT HpﬂMOﬁ
J0 IIIIOCKOCTH

[IepnieHauKyIsp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6mmoreka [IOK

32 IUIOCKOCTH, PaCCTOSIHUE OT IPSIMOM https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
IlepieHIUKYIIAp U HAKIIOHHBIE:

33 paccTosHue OT TOYKU 10 bubmumoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edsoo.ru/aSb7b8e3
JI0 IIJIOCKOCTHU
[lepneHiuKynsip ¥ HAKIIOHHBIE:

34 paccTosiHuE OT TOYKHU 10 bubnuoreka [IOK
IJIOCKOCTH, PAaCCTOSIHUE OT MPSIMOK https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTHU

35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
PSIMOH U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi bubnuoreka [IOK
JIBYTPaHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubnnorexka [JOK
JBYT'PaHHOIO yrIjla https://m.edsoo.ru/c7c777ed
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

38 MpU3HAK NEPIEHIUKYIIPHOCTH BH6H.HOTCKa LIOK
JBYX TI0CKOCTEHi https://m.edsoo.ru/ec3e2da3
[lepneHIMKYISIPHOCTD MJIOCKOCTEH:

39 MpU3HAK NEPIEHIUKYIIPHOCTH BH6H_HOTeKa LOK
JBYX TLI0CKOCTEH https://m.edsoo.ru/ed9e2a8e
[lepneHIMKYISIPHOCTD MIIOCKOCTEN:

40 MIPU3HAK [EPIEHIUKYIAPHOCTH BH6H_HOTeKa LOK
JBYX TI0CKOCTEH https://m.edsoo.ru/ba75dcS7

41 Teopema o TpEX nepneHANKYIApax bubmmorexa LTOK

https://m.edsoo.ru/e4972cdc




bu6mmoreka [IOK

42 Teopema o TpEX MepreHAMKyIpaX https://m.edsoo.ru/52188a7d
43 Teopema o TpEx nmepneHANKYISIpax bubmorexa LHOK
https://m.edsoo.ru/9f246736
KonTponbhas pabota no remam
44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U bubmumorexa [IOK
mockocteil" u "Y sl MexIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TIOCKOCTSIMH"
ITonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI Bubmorexa [IOK
45 MHOTOTDAHHHKA, BBUIYKILIC I https://m.eds00.ru/2d24¢873
HEBBIMYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTpPaHHUKA
[Ipu3ma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MPU3MBI; Bubmorexa [IOK
46 HpAMAZ 1 HAIJIOHHAA TIPH3MET, https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJTHAs TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenunesn, NpsMOYTOIbHBIN bubnuoreka [IOK
napajuiesIenumnes ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojipHasi mupaMuaa,
TPaHU U OCHOBAaHUE MTUPAMUJIBL;
48 61(3)K0Ba5[ Y TIOJTHAast HOngXHOCTI) bubmorexa LHOK
https://m.edsoo.ru/fblcd0aS
MUPAMU/IBL;, IPABUITbHAS U
yCEUYEHHAs nupaMuIa
[IpaBuIBHBIE MHOTOTPAHHUKHU:
MOHSTUE TTPABUILHOTO
MHOTOTPaHHHUKA; TPaBUIIbHAS
49 npu3Ma ¥ paBUIbHAS MUPAMHJIA; bubmorexa HOK

MPaBHIIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ PaBHIbHBIN
TeTpa’ap; Kyo

https://m.edso0o0.ru/074c8865




HpC,I[CTaBJ'IeHI/IC O ITPpaBUJIbHBIX

bu6mmoreka [IOK

S0 MHOTOIpaHHHKAX: OKTa5p, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAdIP.

CumMeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIBHO TOUKH,

51 MPSAMOM, TIIOCKOCTH. DJIEMEHTBI bubmuorexa [JOK
CUMMETpUHU B IUpPaMHJIaX, https://m.edsoo.ru/b9e777d9
napasuieJienune1ax, NpaBUIbHbIX
MHOTOT'paHHHKaX

| Permeeme oo B LOK

p - bebpa, https://m.edsoo.ru/6¢cdbecef
JIarOHAJIH, YTIIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
I Bunionsa LOK
DISMBI, TIOTALE : https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
IPSIMOM TIPU3MBI
[Tnomane 60KOBOI OBEPXHOCTH U
54 nupawinaul, Teopena o mroman BuGmiorera LIOK
Pawiibt, TEop ot https://m.eds00.ru/5603¢30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MUPAMU/TBI

55 Konrponbnas pabora no reme bubnuoreka [IOK

"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK

>6 [omsTue 06 06HEme https://m.edsoo.ru/7ad0020b
N bubnmnoreka [JOK

ST OOvéM mHpaMitAG https://m.eds00.ru/235171b3
" bubnuotexa [JOK

38 OOBEM npaup: https://m.edsoo.ru/f47dfefd

59 O06bEM upaMu/Ibl bubmorexa [IOK

https://m.edsoo0.ru/79¢10312




bu6mmoreka [IOK

60 O6HEm mupamm et ! https://m.edsoo.ru/2faadc3f
. bubmmoreka [JOK
61 OOwémmpusmeI ! https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 Obviu npusvel ! https://m.eds00.ru/1¢053890
N bubnmoreka [JOK
63 OOwtMmpusMeI ! https://m.edsoo.ru/482d3f51
64 KoHTpoinbHas pabora 1o Teme 1 bubnunoreka [JOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 cHUCTeMaTU3als 3HaHH. 1 bubnuorexa [JOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHnue, 0600MIICHNE
CHUCTEMaTH3aIUs 3HAHHH.
o | ey | B orea 10K
JIBYML 7 ’ A https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIOCKOCTH,
MEXy CKPEIUBAIOIUMUCS
PSIMBIMHU
bu6mmoreka [IOK
67 HToroBast KOHTpoONbHAs paboTa 1 https://m.eds0o.ru/b9146bc0
[ToBTOpeHnue, 06001IeHNE
CHCTEMAaTH3alMs 3HAHUH.
o |y ey | B LOK
pett s P ’ https://m.edsoo.ru/56765e8b
MEXy TPSIMOI U MJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXTY
IJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I1O 63

ITPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | ooyopyg pa3oBareJ e
padoThI padoThI pecypcbl
Cdepa u mwap: ueHTp, paauyc
1 ,I[I/(Ibal\feTp' nﬂlz)uilaz[b pnjogeﬂpxzo’ﬂn 1 bubmorexa LOK
’ https://m.edsoo.ru/0341bc2b

cepsl
BsanmMHuoe pacronoxxeHue cepsbl

) U TUIOCKOCTH;, KacaTeabHas 1 bubnnoreka [JOK
IUTOCKOCTB K cepe; MIIonan https://m.edsoo.ru/bed12a43
chepol

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
mwiockocTd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubnuoteka [JOK
ITIOBEPXHOCTHU, OCh https://m.edsoo.ru/6054b8cl
[IUTHH]IPAYECKON TTIOBEPXHOCTH
unuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u 1 bubnmnoreka [JOK
0Ch; IUIOIAah OOKOBOH U https://m.edsoo.ru/188f6216
MOJTHOM MOBEPXHOCTHU
N300paxeHne nUINHApPA HA
mockocTH. Pa3zBéprka

6 uunuHApa. CedeHus HUINHIpa 1 bubmuorexa [JOK
(MII0CKOCTHIO0, MapaIebHOM https://m.edsoo.ru/016e25eb
WM TIePIICHIUKYISIPHON OCH
AJTUHIPA)

KoHnueckas noBEpXHOCTS,

7 o0pa3yrolire KOHUIeCKOn 1 bubnmnoreka [JOK
MOBEPXHOCTH, OCh U BEpLIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH




KOHYCZ OCHOBAHUEC U BEPIIWHA,

bu6mmoreka [IOK

TCI

8 00pasyioIas i OCk; IO, https://m.eds00.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH

5 wamcora: conommmn n Goconan Bubmiorera LIOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o06paxeHune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnuoreka [IOK
napajuleJIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

11 KomM6unanus ten BpaieHus u bubnnorexa [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMMCaHHBIN

12 okoJ1o chepsl; chepa, BmucaHHas bubnuotexa [JOK
B MHOT'OTPaHHUK HIIU B TEJIO https://m.edsoo.ru/0Ob136158
BpALICHHUS

13 [TousTue 06 00béMe. OCHOBHEIC bu6mmoreka [JOK
CBOICTBa 0OBEMOB TN https://m.edsoo.ru/26a03fb7

. bubnuoteka [JOK
14 OObEM LmHHIpa, KORyc https://m.edso0.ru/5513d87b
N bubmuorexa [JOK

15 OOBEM mapa u nomas chepe! https://m.edsoo.ru/d189bde2
[TonoOHBIE TENa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY bubnmnoreka [JOK
IUIOUIA/IIMU [TOBEPXHOCTEH, https://m.edsoo.ru/810cf1eb
00BbEMaMU MOOOHBIX TET
KonTponpHas pabora mo Temam

17 "Ten;) BpameHII?m" u "O0bembl bubmorexa LHOK

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




BCKTOp Ha IIJIOCKOCTHU U B

bu6mmoreka [IOK

18 IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb

19 CroxeHue ¥ BbIUUTAHUE bubmmoreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK

20 YMHOYKCHHE BEKTOpa Ha HCIIO https://m.edsoo.ru/dee379eb
Pa3nosxeHne BekTopa 1o TpéM BuGmuorexa IJOK

21 HEKOMIIJIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapasmenenumnena — ]
Pemenne 3amad, CBSI3aHHBIX C BuGnuotexa LIOK

22 MIPUMEHEHUEM MpaBUJl JeHCTBUI https://m.eds0o.ru/52827900
C BEKTOpaMu — ]
KoopanHatHO-BEKTOPHBIN METO/T BuGnuotexa LIOK

23 MIPY PELIEHUH T€OMETPUYECKUX https://m.edsoo.ru/d3al fe30
3a/1a4y — )
[TpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE. Bubmorexa [IOK

24 KOOpHHE{ 4TbI BEKTOPA. https://m.edsoo.ru/48db7058
IIpocreiimme 3amauu B
KOOpJMHATaX
VYron Mexay BEKTOpaMH. Bubmiorexa [IOK

25 CKanpHoe Mpou3seAcHme https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beluncnenue yrios Mexay bubnuorexa [IOK
MPSIMBIMU U TJIOCKOCTSIMH https://m.edsoo.ru/8etbe78e
KoHnTtponbhas pabota mo teme BuGmorexa [IOK

27 "BeTops1 M KOOpAUHATEI B https://m.edsoo.ru/77c22fc5
npocTpaHcTae"” — ]
[ToBTOpeHnue, 06001IeHNE U

73 CHCTEMAaTH3alMs 3HAHUH. bu6mmorekxa [IOK

OcHoBHBIE QUTYPHI, HAKTHI,
TEOpeMBbI Kypca INIaHUMETPHH

https://m.edsoo.ru/1780basd




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bubmuorexa [JOK

29 OcHoBHBIE GUTYPHI, (PAKTHI, ! https://m.edsoo.ru/078cd184
TEOpEeMbI Kypca IUIAHUMETPUH
[ToBTOpeHue, 0600IICHNE U

30 cUCcTeMaTu3anys 3HaHu|. 3agadu 1 bu6mmoreka [IOK
IUIAHUMETPUU U METOJIbI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHHME, 0000IICHUE 1

31 cucTeMaTu3alus 3HaHui. 3agaun 1 bubnuorexa [JOK
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
petieHus
[ToBTOpeHue, 0600IICHNE 1

32 CHUCTEMaTH3alMs 3HAHUH. 1 bu6mmoreka [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH

bu6mmoreka [JOK

33 Hroroas koHTpoapHas pabora 1 https:/m.edsoo.ru/ec24dfc?

34 [ToBTOpenue, 06001IeHUE U 1 bu6mmoreka [JOK
CHCTEMAaTU3alMs 3HaHUH https://m.edsoo.ru/f465d10e

OBHIEE KOJIMYECTBO YACOB I1O 34
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[MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS OCHOBHOM

10 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

7
7.1

7.2

OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

['eomeTpus
OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb

HpI/IMeHﬂTb AKCHUOMBI CTEPECOMETPUHN U CIICACTBHUA U3 HUX IIPU PCIICHUN
TCOMCTPHUYCCKUX 3aaa4d

7.3

7.4

7.5

7.6

7.7

OHGpHpOBaTB MOHATHUAMU: NAPAJUICIBHOCTh W MNCPIHCHAUKYIIAPHOCTD
MMpsAMBIX U IUIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PacIOIOKEHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NOHATUAMMU: JBYTPAHHBIN YToJI, TPaHU JBYTPAHHOIO YIJIa,
pedpo BYrpaHHOro Yyrjla, JIMHEHHBIM Yros JBYIpaHHOTO YIJa,
rpajlyCHas Mepa JIBYI'PaHHOI'O yria

OnepupoBaTh NOHATUAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBITYKJIbIN
MHOTI'OrpaHHUK, JJIEMCHTHI MHOI'OrpaHHHKa, HpaBI/IJII)HI)If/'I
MHOT'OI'PaHHHUK

PacriosHaBaTh OCHOBHBIC BHJIBI MHOTOTPaHHUKOB (TIMpaMujaa, Ipu3Ma,
IPSIMOYTOJIBHBIN Mapajuieenunes, Kyo)

7.8

7.9

7.10

KnaccupumupoBarh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
Kjaccupukauuy  (BBIIYKJIbIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
IIPAaBUJIbHBIE MHOTOIPDAHHUKH, TMPAMBIE W HAKJIOHHBIE IIPU3MBI,
HapaJuIeIIeIUIIEIbl)

OnepupoBaTb  HOHSTHUAMHU: ceKymass  IUIOCKOCTb, CEUCHHUE
MHOT'OI'PDAaHHUKOB

OOBSICHIATh MNPUHIUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAaHHHUKOB,
UCIIOJIB3YsI METOJT CJIE/IOB

7.11

CTpOI/ITI) CCUCHUA MHOI'OrpaHHUKOB MCETOAOM CJICAOB, BBINIOJJHATH
(BBIHOCHBIE) TUIOCKME 4YEepTEeXKUM M3 PHCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: BU1 cBepXy, COOKY, CHU3Y

7.12

PemraTs 3a1a41 Ha HaXOXKICHHUEC rCOMCTPUYCCKUX BECJIUYHH 11O 06pa3uaM
WM aJirOpuTMaM, MNPUMCHAA H3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJbI IIPpHU
pe€mi€CHUN CTAaHAAPTHBIX MATCMAaTHUYCCKUX 3aaad Ha BBIYHUCIICHHUC
paCCTOHHI/Iﬁ MCKAY ABYMS TOUYKAMU, OT TOUKHU OO HpHMOﬁ, OT TOYKH A0
IJIOCKOCTH, MCKAY CKPCUIUBAOIIHUMHUCA ITPAMBIMUA

PemraTs 3aaa41 Ha HaXO0XJICHUC IrCOMCTPUYCCKNX BEJIUYHH 10 06pa3uaM
WK aJirlOpuTMaM, NPUMCHAA H3BCCTHBIC AHAJIUTUYCCKHUEC MCTOJbI IPHU
PEHICHUN CTaHAAPTHBIX MaTEMAaTHYCCKUX 3a7a4d Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMUCH TIPAMBIMU, MCIKIY HpHMOﬁ " INJIOCKOCTBIO,
MCKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Bbruucnate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, mnOMpampAa) C HOpUMEHEHHEM  (GOpMyJ,  BBIYUCIATH
COOTHOIIIEHUS MEXKY TUIOIIASIMU TOBEPXHOCTEH, 00BEMaMu 1OT0OOHBIX
MHOTOTPaHHUKOB




OnepupoBaTh NOHATUSIMHU: CUMMETPHUSl B IIPOCTPAHCTBE, LIEHTP, OCh U

715 IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYpHI
N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HH(MOPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumMensTh reoMmeTpudeckre GakThl AJIs PELICHUs CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEANOJIaralolMX HECKOJIbKO IIAroB PEIIEHUs, €CIU YCJIOBHS
IPUMEHEHHUs 3aJJaHbl B IBHOH (opme
[TpuMensaTh mpocTedlne NpOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
7.18 KOMMYHHUKAIIHOHHBIE CHUCTEMBI IPH PEIICHHH CTEPEOMETPUUECKUX
3aj1a4
719 [TprBOANUTE pUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
YKU3HH, PACIIO3HABATH POSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsATh NOJIY4YEHHBIE 3HAHHUA Ha MPaKTHKE: aHAIU3UPOBATH
peanbHblEe CUTYallMM ¥ MPHUMEHSATh W3YyUEHHBIE MOHATHS B IpOIEcce
IIOUCKA pEeLIeHUs] MaTeMaTH4ecku C(OpMYyIUPOBAHHON HPOOIEMBI,
7.20 MOJIEJIMPOBATh PEAJIbHBIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
HOCTPOCHHbBIE MOJIENIN C UCIOJIb30BAHUEM I'€OMETPHUECKUX MOHATHH 1
TeopeM, amnmnapara areOpsl, perarh NPaKTHUYECKUE 3a7auu, CBI3aHHbIE
C HaXO0X/IEHUEM I'€OMETPUYECKUX BEIUYUH
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHH OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus
pe3yJbTara
6 ['eomerpus
OmnepupoBatb HOHSATHAMMU: LWJIMHAPUYECKas IIOBEPXHOCTH,
6.1 o0pa3yronme IWIHMHAPUIECKON TTOBEPXHOCTH, IWIMHID, KOHHYECKAs
MOBEPXHOCTh, OOpa3ylolIMe KOHUYECKOM IOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacno3naBate Tena Bpamenust (HUIUHIP, KOHYC, cdhepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHUS Tl BPALICHUS
6.4 KnaccuuupoBaTh B3aMMHOE PacHookeHHe Chephl U TIOCKOCTH
OnepupoBaTh MOHATHAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIIAPOBOTO CJI0s1, IAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMs,
' TFeOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHHUK, BIHCAaHHBIH B cdepy u
6.7 OIMCaHHBIN OKOJIO cdepsrl, chepa, BIUCAHHASS B MHOTOTPAHHUK HIIH
TEJIO BpAICHUS
6.8 BbIUNCIIATE COOTHOLIEHHS MEXAY IUIOMIAJIMH TOBEPXHOCTEH U
) 00BbEMamMH MOJOOHBIX Tell
6.9 N300paxkaTs nzydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX

I-IepTé)KHI)IX HHCTPYMCHTOB




6.10

BbIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEXKHU M3 PHUCYHKOB IPOCTBIX
00BEMHBIX (GUTYpP: BUI CBEpPXY, COOKY, CHH3Y;, CTPOUTH CEUCHHS TEI
BpalLlCHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEJCTaBICHHYIO Ha
4yepTexkax U pUCyHKax

6.12

[TpumeHsTh reomMeTpruecKue (pakThl Ui peHIeHUs] CTEPEOMETPUYECKUX
3a/1a4, IPEaNonaraloliuX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIIOBUS
IPUMEHEHHS 33JJaHbl B IBHOH (popme

6.13

OnepupoBarh OHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHSITB HeﬁCTBHH CIIOKCHUA BCKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOKEHHUSI BEKTOpa Ha YHCIIO0, OOBSICHATh, KAKMMU CBOMCTBAMHU OHHU
00amaoT

6.15

6.16

HpI/IMeHHTB IIpaBHJIO IIapaJlICICnuIcaa npu CI0XKECHUHU BEKTOPOB

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATBEI BCKTOPA,
yroja MEXKAY BCKTOpaMH, CKaJLIpHOC [IPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPbI

6.17

HaxomuTh cymMMy BEKTOpPOB M NMPOU3BEIAECHHE BEKTOpA HA YUCIIO, YOIl
MEXJy BEKTOpaMH, CKaISpPHOE MPOU3BEIECHUE, PACKIAIbIBATh BEKTOP
IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aILaBaTI) IIJIOCKOCTb YPAaBHCHHEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

6.20

6.21

6.22

Pemate 1mpocreiimmne TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemrats 3aJa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMATHUYCCKHUX OTHOIIICHUH U
HaXO0XKJIACHHUC T'COMCTPUICCKUX BCIUYUH I10 06pa3uaM WK aJITOPUTMaM,
IIPUMCHSA HU3BCCTHBIC METO/bI npu pPEeIICHUN CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

HpI/IMeHHTB HpOCTeI\/’IH_II/IC NporpaMMHBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHUCTEMBI MHpPHU PCIICHHUU CTCPCOMETPUUCCKUX
3aaaq

HpI/IBOI[I/ITL MMPUMEPBbI MATEMATUYCCKUX 3aKOHOMepHOCTeI>’I B I[TpUpoOAC U
JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

6.23

[IpuMeHATh TIONIydEHHBIE 3HAHMS Ha IPAKTHKE: aHAIM3UPOBATh
peanbHbIE CUTYyallMM W NPUMEHATh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OPMYIMPOBAHHON MpoOIeMBl,
MOZEIIMPOBATh PEAIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, amnnapara ajareopsl, perarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIE
C HAXOXKJEHUEM T'€OMETPUUYECKHUX BETUIMH




IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUS

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

7

I'eomerpus

7.1

OcHoOBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

7.3

B3aumHOoe pacmonoxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIbHble M CKpemmBaromuecs npsMble. IlapamiensHOCTs NpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapaUICNIbHbIE IpPsIMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTD NPSAMOM M INIOCKOCTU. YTIIBI C
COHAIPABJIICHHBIMA CTOPOHAaMH, YrOJI MEXKAy MpsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: IapajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX MIockocted. [lpocreiimive npocTpaHCTBEHHbIE (GUIYpbl Ha
IUIOCKOCTH: TETpasdp, Ky0, napajuiesnenunes, IOCTPOEHUE CEUeHU I

[lepneHIUKYNIAPHOCTh NPSIMOM M IUIOCKOCTH: HEPIEHIUKYJIAPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMbIE MApAJUICIbHbIE W IEPHNEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPSIMOU
NEPIEHIUKYJIAPHON IJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: Yrojl MEXIy NPSIMON U
IJIOCKOCTBIO,  JIBYIPAHHBIM  YroJl, JIMHEWHBIA Yrojd JBYI'PAaHHOIO  yrIuja.
[lepnieHIUKYNAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH JI0 THTOCKOCTH, MMPOEKIUs (PUTYPHI HA TUIOCKOCTh. [leprneHaAnKyIsipHOCTh
IUIOCKOCTEH: MPU3HAK NEPIEHAMKYIAPHOCTH IBYX IulockocTe. Teopema o Tpéx
NEPIEHIUKYISIPAX

7.4

ITonstue MHOI'OrpaHHHKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PaHHHKA, BBIITYKIILIC U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronapHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MbI, OOKOBas U
MIOJIHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuieJienuIe] U ero coucrea. Ilupamupa: n-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUpPaMH/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, IPABUIbHAS U
yceu€HHash mNupamMuaa. OJIeMEHTbl Mpu3Mbl M nupaMuisl. [IpaBunbHbIE
MHOTOTPaHHHUKU: TOHATUE MPABUWIBHOIO MHOIOIPAaHHUKA, MPaBUJIbHAS MPU3Ma U
IIpaBUJIbHAasd MNHpaMuaa, IIpaBUJIbHAA TPEYroJibHad IMUpaMuJa H Hp&BHJ’IBHBIfI
TeTpa’ap, KyO. IlpenctaBieHue O NpPaBUIBHBIX MHOTOIPaHHHMKAX: OKTa’Jp,
noexkadap u ukocasapyrue CedeHust Ipu3Mbl U TUPAMHUJIBI

7.5

CummeTpusi B TMPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, TIPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapajulelieluIenax,
MPaBUWIBHBIX MHOTOTPaHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOM MpHU3MBI, IUIOMIAIh
OCHOBaHUM, Teopema 0 00KOBOI MOBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomans OokoBoit
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHON MUpPAaMUIbl, TEOPEMa O ILIOIIAIN
yceu€HHoil nupamuabl. [Tonstue 06 06bpéme. O0bEM MUpPaMUIbL, TPU3MBI

7.7

[TomoOHble Tema B mpocTpaHcTBe. COOTHONICHHS MEXKIY — IUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

6

6.1

6.2

['eomeTpus

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON MOBEPXHOCTH,
OCh IWJIMHAPWUYCCKOW TMOBEPXHOCTH. LlumuHAp: OCHOBaHMSA ©  OOKOBas
MOBEPXHOCTh, 00Pa3yIolas U 0Ch, IIIOIIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

KoHnueckass MOBEpXHOCTh, OOpa3ylOIIME KOHUYECKOW IOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yrolas
U OCh, IUIOMaTb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3yroIine U BbICOTa, OCHOBaHHS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuaMmeTp, IIoLaab MOBEPXHOCTH cepbl. Bzanmuoe
pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaisb

cepsl

6.4
6.5

H300paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KoHyca

KoMmOuHaImu Ten BpalleHHss U MHOTOIPAaHHUKOB. MHOTOTPaHHHK, OIMUCAHHBIH
oKoJ10 cepsl, chepa, BliMcaHHAs B MHOTOTPAHHHKK, HITH TEJIO BPAIICHHS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIC CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u ciueactBus u3 He€. OOBbEM IMIMHApA,
koHyca. O0BEM 1rapa u miomaab cheps

6.7

6.8

[TomoOuple Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY — IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX T

Ceuenus umiauHapa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapaienbHOE OCHOBAHUIO M MPOXO/SIIEE YEpe3 BEPILINHY), CEUEHUS 11apa

6.9

BekTop Ha miuockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lIpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX C
IIPUMEHEHHEM NIPAaBUJI JCUCTBUI C BEKTOpaMU

6.10

IIpsimoyronpHas cucremMa KOOpPAMHAT B NpocTpaHcTBe. KoopawHAThl BEKTOpA.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTol Mexay Bekropamu. CKalspHOe
MPOU3BEJCHUE BEKTOPOB. BBIUNCIEHHUE YIII0B MEXAY MPSIMBIMUA U TIJIOCKOCTSAMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TPHU PELLIEHUH T€OMETPUUYECKUX 3a/1a4




[POBEPAEMBIE HA EI'S 1O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBLIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
TpeOoBaHus o0mero odpasoBanus

Brnanenne meromamu J0Ka3aTenbCTB, aIrOPUTMAMHU PEILICHHS 3ajad;
yMeHHe (GOpMyIHpOBaTh M ONEPHPOBATh MOHATUSMHE: OIpEICICHHUE,
aKCHOMa, TEOpeMa, CJIEAICTBHE, CBOWUCTBO, NPH3HAK, IOKA3aTEIbCTBO,
paBHOCWIBbHBIE  (OPMYJIUPOBKH;,  NPHUMEHSATh  UX;  yMEHHE
dbopMmynupoBaTh 00paTHOE M IPOTHUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOIUTHE TpPUMEPHl W KOHTPIPUMEPHI, HCIOIb30BaTh METON
MaTeMaTHYeCKON MHIYKIIUU; TPOBOIUTH JT0KA3aTeIbHBIC PACCYXKIACHUS

| NMPM  PCLICHUM  3a/1ad, OLCHWBATH JIOTMYECKYIO  MPABHILHOCTS
pacCcyKIeHHi; yMEHHE OIEepPHpPOBATh TOHSATHAMHU: MHOXECTBO,
MIOJIMHOKECTBO, OTIEPALMH HaJ MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIM  anmmapaT Jjisl ONHCAHUS  PealbHbIX
MIPOLIECCOB U SIBICHUH W MPH PEIICHHUHU 3a]a4, B TOM YUCIE U3 IPYTrUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBIZHBIN
rpad, nepeBo, IMKJI, Trpad Ha IIJIOCKOCTH; YMEHHE 331aBaTh WU
OIMCHIBATH TPadbl pa3IMIHBIMU CIIOCOOAMHU; UCTIOIB30BATh Tpadbl IPU
peLIeHny 3a1a4

YMeHue onepupoBaTh NOHATUAMU: HATYPaIbHOE YHCIIO, LEJIOE YUCIIO,
CTENEHb C LEJIBIM [T0Ka3aTeJIeM, KOPEHb HaTypalbHOU CTEIIEHH, CTENEHb
C palMOHAJIbHBIM IIOKa3aTeJeM, CTeNeHb C JACHCTBUTEIbHBIM
IoKaszareneM, JiorapudM dUucia, CHHYC, KOCHHYC W TaHICHC
IIPOU3BOJIBHOIO YMCJIA, OCTAaTOK IO MOJIYJIIO, PAalMOHAJIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  LIEJBIX,
palOHANIbHBIX, JEHCTBUTEIBHBIX 4YHMCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOLIUI I€IUTENh U HaUMEHbIIee
of1iee kpaTHOe, aIrOpUT™M EBKIIMAa npu pereHuy 3a/1a4; 3HaKOMCTBO
C pa3jIMYHbIMM MO3UIMOHHBIMM CUCTEMAMM CUMCICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

) CTENEHsIMU U JorapudmMamu, npeodpazoBaHus ApoOHO-pAIIMOHATIBHBIX
BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATHSAMU: IOCIEN0BATENBHOCTD,
apudmernueckass  MOporpeccusi,  IeoMeTpuuyeckas  Iporpeccus,
O0eckoHeyHO YyObIBaolasi TreoMeTpudecKkas Mporpeccus; yMeHHue
3aJaBaTh  IIOCIENOBaTEIbHOCTH, B TOM YHUCIE€ C TOMOIIbIO
PEKyppeHTHbIX  (OpMyJd;  YMEHHE  OINEpUpPOBaTh  MOHATHAMU:
KOMIUIEKCHOE YHCIIO, CONMPSDKEHHbIE KOMIUIEKCHBIE YUCIA, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3alHCH KOMIUIEKCHBIX YHCel
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anreOpanueckas); yMeTb
MIPOU3BOIUTH apuPMeTHYeCKUe ACHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOJIUTH  TPUMEPHl  HCMOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpeaenuTenb
MaTpHUILIbl, T€OMETPUUECKHI CMBICI ONpPEAeTUTENS

YMeHue onepupoBaTh NOHATUAMU: pAllMOHAJIbHBIE, UPPALlMOHAJIbHBIE,
3 MOKa3areabHble, CTETIEHHbIE, JorapuMuuecKkre, TPUrOHOMETPUYECKUE
YPAaBHEHUs M HEPAaBEHCTBA, HMX CHCTEMbI; yYMEHHME OIEpPUpPOBATh




MOHATUSIMH: TOXXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHNUE,
HEPABCHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YypaBHEHMUS,
HEPABCHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX NPUEMOB; PEIIATh
YpaBHCHHA, HCPABCHCTBA MW CHUCTEMbI C IMApaMCTpPOM; IPUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI ISl PEIICHU MAaTEMATHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTe HAYKU U pealIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIIHMH,
HNEePUOAMYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTD
GbyHKIMHU, SKCTpeMyM (YHKIIMU, HAUOOJIbIIIee M HAUMEHbIIIee 3HAUCHUS
GYHKIIMM HAa TIPOMEXKYTKE, HENpepbIBHAs (YHKIHSA, ACHMIITOTHI
rpadpuka (yHKOMM, TepBas W BTOpas MNPOU3BOAHAS (DYHKIIHH,
T€OMETPUYECKUI U PU3HMYECKUI CMBICI TPOU3BOHOM, IepBOOOpasHasi,
OTIpeNIeNIEHHBIA MHTETpall; YMEHHWE HaXOAWUTh ACHUMIITOTHI Tpaduka
(GYHKIMH; yMEHHE BBIYUCIATH IPOU3BOJTHBIC CyMMBI, POU3BEICHHS,
YaCTHOTO W KOMITO3UIIUHN (PYHKIWH, HAXOJUTh YpaBHEHHE KacaTebHOU
K Tpaduky QyHKIMHM; yMEHHE HaXOAUTh IPOU3BOIHBIC AIEMEHTapHBIX
(GyHKIWH; YMEHHE HWCIOJb30BATh IMPOU3BOAHYIO ISl HCCIIEIOBAHHUS
(bYHKIMIA, HAXOUTh HAaHOOJIBIINE U HAaMMEHbBIINE 3HAYCHHS (PYHKIINH;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTeMaTU4eCcKOro aHaIu3a; IPUMEHITh IPOU3BOAHYIO IS HAX 03K ICHHS
HAWJIY4YIIer0 pEIIeHUs] B TNPHUKIATHBIX, B TOM YHCJIE COLHUAIBHO-
HKOHOMUYECKUX M PU3MYECKUX 33/1a4aX; HAXOAUTH IUIOMAIU U 00BEMBI
¢ury ¢ MoMoIbI0 WHTErpaia; MPUBOJAUTH TPUMEPHI MATEMAaTHIECKOTO
MOJICTTMPOBAHHUSI C TIOMOIIBIO MU PEepeHINATBHBIX YPaBHECHUI

YMeHue onepupoBaThb HNOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3UIUs GYyHKIUN, TUHEHHAss QYHKIUS, KBagpaTHIHAsL
¢byHKUMSA,  palMOHaIbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TpUroHOMeTpuueckue (yHKUMH, oOpaTHbIE TPUTOHOMETPUUYECKHE
¢GbyHKIMHU, TOKa3aTedbHass W Jorapupmuueckas (QyHKIUM;, yMeHHUe
CTpOUTH TpaduKU U3YUEHHBIX (YHKIIHH, BBIOJIHATH MPEOOpa30oBaHUS
rpaduKoB (GYHKLUH, UCTIOIB30BaTh Tpa(UKH JUIsl U3y4EHHUs MTPOLIECCOB
U 3aBUCUMOCTEH, MPH PELIEHUU 3a/1a4 U3 APYTrUX y4EOHBIX IPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEX/1y BEJIMYMHAMMU; HCII0JIb30BaTh CBOMCTBA U rpa@uKu QYyHKIUH [
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1ay ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHWH ypaBHEHU,
HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIEHUS TUYHBIMHU U CEMEIHHBIMU
(uHaHCaMM); COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHCTEMBI 110 YCIIOBHIO 33[aui, UCCIIEA0BATh MOJYYCHHOE PELICHHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEINPOBATh
peasibHble CUTYallud Ha S3bIKE MAaT€MaTUKH; COCTABISTH BBIPAKEHUS,
YPaBHEHHUs, HEpPaBEHCTBA W HX CHUCTEMBl II0 YCIOBHUIO 3a/auy,
UCCIIeIoBaTh TOCTPOCHHBIE MOJIENIHM C HCIOJIb30BAHUEM ammapara
ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: CpeaHee apupMeTHYecKoe,
MeJMaHa, HauOoJIblllee U HAaWMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,




CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE H3BJICKATh,
MHTEPIPETUPOBaTh HH(OPMALINIO, TPEICTABICHHYIO B TabIuILax, Ha
auarpammax, rpagukax, OTpaxaronlyro CBOMCTBa peabHBIX MPOIIECCOB
U SBICHUH; NPEICTaBISATh HHPOPMAIMIO C MOMOMIbIO TabIUIl U
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHUCJE C
MPUMEHEHHEM TIpaUuecKuXx METOJO0B U DBJIEKTPOHHBIX CPEICTB;
rpadUUYecKd HCCIENOBATh COBMECTHBIC HAONIOJACHUS C TOMOIIBIO
JUarpamMm paccerBaHUs U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHSATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIY9alHOTO COOBITHS; YMEHUE BBIYUCIIATH
BEPOSATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKuX METOJIOB; NMPUMEHSTh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSATHOCTEH, POpPMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIBI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHash BeJIMYMHA, pacIpeiecHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUSI U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH pacrupeieieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuii; yMeHHe HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUI;, YMEHHE
MPUBOAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
NPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YHWCIO COYETAHHM, YHCIIO
nepectaHoBok; OuHOM HploTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(bakThl ¥ pacCyXIeHUs ISl PEIICHHsI 3a7a4; OICHUBATh BEPOSATHOCTH
pEIbHBIX  COOBITUH; COCTaBJSITh BEPOATHOCTHYIO  MOJENb U
WHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yrod,
JIBYTPAHHBIA Yroj, TPEXTPaHHBIM YIoJl, CKPEIIHMBAKOUIUECS IpPsMBIE,
MapaJuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXKIy MPSAMBIMH, YroJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUAE OT TOYKH J0 IIJIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMHU; YMEHHE HCIOJb30BaTh
IpU pELIeHUH 3a7ay M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIEr0 MHUpA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX MOHATHN M
BEJINYMH, PEIIATh CBSI3aHHBIE C HUIMU IIPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL GUTYPBI, 00bEM GUTYPHI,
MHOTI'OI'paHHUK, HpaBI/IHBHI:Jﬁ MHOT'OrpaHHUK, CCHCHUC MHOT'OI'PaHHHKA,
Ky0, Mapaijienenures, npusMa, nupamuaa, Gurypa u TMOBEPXHOCTh
BpaleHus, HWINHIP, KOHYC, map, cdhepa, mionaas chepsl, TUiomaib
MOBEPXHOCTH MHUPAMUMBI, TPHU3MBI, KOHYCa, IHUIUHIpPA, 00bEM KyOa,
MIpsAMOYT'OJIBHOTO IMapaJuICICnuIicaa, mMupaMuabl, IIprU3Mbl, OUJIHUHIPA,
KOHYyca, mapa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHUS KOHYCa U IIUIUHAPA,
napajyieIbHble OCH WM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacaromasicss cepsl, HUIUHApPA, KOHYCA; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAaHHUKH, (PUTYPBI U TTIOBEPXHOCTH
BpAlllCHUs, WX CEUeHHUs, B TOM YHUCJIE C MOMOIIBI0 3JIEKTPOHHBIX
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CPEICTB; YMEHHE TIPUMEHSAThH CBOWCTBA T'€OMETPHUYECKUX (uUryp,
CaMOCTOSITENILHO (OPMYJUPOBATH OINpEACNeHUs] M3ydaeMbIX (GuUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MpPHU3HAKAX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WJIM OIPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccupukanuo (UTYp MO Pa3IHYHBIM TPHU3HAKAM, BBHITIOTHSIThH
HE0OXO0IMMBIE JIOTIOJIHUTENIbHbBIE TOCTPOSHUS

YMeHHe omnepupoBaTh IMOHATUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
TapajieNIbHBINA IEPEeHOC, CHMMETPHS Ha TNIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOM00MSA, MOJOO0HBIC (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIC U TOJOOHBIE (PUTYPHI, B TOM YHCJE B IPUPOE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHUS
NpU pEIIeHUH 33/1a4; HAXOJUTh F€OMETPUYECKHE BEIMYUHBI (JIHHA,
yroj, IIOm@aab, 0o0BEM) MpH pEIIeHHH 3aJad H3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEaIbHOM KU3HU; YMEHUE BBIUUCIIATH T€OMETPUIECKHE
BEJIMYUHBI (JUTMHA, YTOJI, IUIOIIab, OOBEM, IIONIAh TTOBEPXHOCTH),
UCTOJB3ysl M3y4YeHHBbIE (HOPMYJIBI U METOJNBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTHU TTHUPAMUIBI, IPU3MbI, KOHYCa, [IWIHHAPA, TUIOMIAb CHEPHI;
00bEM Ky0a, IpSMOYTOJIbHOTO MapajuleenuIeaa, TUupaMuibl, IpU3MbI,
WIMHIAPA, KOHyca, Iapa; yMEHHE HAXOIUTh OTHOIICHHE OOBEMOB
OJJOOHBIX PUTyp

12

YMeHue  onepupoBaTh  IIOHATUSAMM:  IPSIMOYIOJbHas  CHCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKU, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOpA I10
0a3ucy, CKaJsipHOE IPOM3BEACHUE, BEKTOPHOE MPOM3BEACHUE, YroJ
MEXIy BEKTOpaMH; yMEHHE  MWCIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1aq
JPYTUX y4eOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh NOAXOMANIMM METON MJis pEeUIeHUs 3a/Jay;
[IOHMMAaHHE 3HAYMMOCTH MATEMAaTUKA B M3Y4YEHUM IMPUPOAHBIX U
OOLIECTBEHHBIX IMPOLECCOB U SBJICHMUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKA B MCKYCCTBE, YMEHHUE IIPUBOAMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM
MaTeMaTU4eCKOU HayKU




INEPEYEHD 3JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBIX HA EI'J ITO

MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kox
1 Hucna v BBIYUCICHUS
1.1 HarypanbHsle u nensie yucina. [Ipu3Haku JenMMOCTH HEIbIX YUCEl
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIC JIpOOM, TPOLEHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOH cTerneHu. [leficTBust ¢ apudMeTHIeCKUMHU
KOPHSIMU HAaTypaJbHON CTENEHU
14 Crenenp ¢ nensiM mnokasartesneM. CTeNeHb € pPalMOHAIBHBIM IIOKA3aTEIIEM.
CBolicTBa CTENEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HaTypalbHbIe JOrapupMbl
JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmxE€HHbIE BBIYUCIIEHNUS, IPaBUIIa OKPYTJIEHMS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeobOpazoBanue BeIpaKeHUH
1.9 KommuiekcHble uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Lenbie u 1pOOHO-paAIIIOHAIEHBIC YPAaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [TokazarenabHble U JIOTapU(PMUUECKHE YPAaBHEHHUS
2.5 Ienbie U 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEPABEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpu1iia cUCTeMBbI JIMHEWHBIX ypaBHEeHUH. OnpeennTeslb MaTPUILIbI
3 @yHKIMH U TpadUKH
31 OyHkuus, crnocoOwl 3aaanud QyHkuuu. ['padux ¢ynkuun. Bzaumuo oOparHble
' ¢ynkuuu. YétHele u Heu€THBIe QyHKUMU. [lepuoauueckue GyHKINM
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHkmm.
39 [IpoMexyTku 3HaKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHH.
MaxkcumymMbl 1 MUHMUMYMbI GyHKUuMU. HanOospliee ¥ HauMeHblee 3HAYCHHE
(GYHKIIMU Ha IPOMEXKYTKE
33 Crenennas ¢GyHKIUS C HATypaJbHBIM W LENbIM Toka3aTesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpHS n-OU CTETIEHH
34 Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U rpapUKu
3.5 [TokazarenbHas u Jorapudmuueckas QyHKINH, X CBOMCTBA U IrpaduKH




Touku paspeiBa. AcuMmMnToThl TrpadukoB QyHkiui. CpoicTBa (QyHKIHIHA,

3.6 HEMPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIIEA0BATENLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOILIEHTOB
4 Havana maremaTnueckoro anaiamnsa
4.1 [TpousBoanas Gyukmuu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKITAN
[IpumeHeHre TPOU3BOMHOM K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb W
4.2 sKkcTpeMyMbl. HaxoxaeHue HauboIbIllero 1 HAaMMEHbIIETro 3HaYeHUsT QYHKIUU Ha
OTpE3Ke
4.3 [lepBooOpazHas. nTerpain
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUSI
7.5 KoopauHaTsl 1 BEKTOPBI
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