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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «['eomerpus» 6a30BOro ypoBHS JUIsl 00YUarOIIHXCS
10-11-x kiaccoB HOY «lIlepdekT - rumHazus» pazpadboTaHa B COOTBETCTBHU C TPEOOBAHUSIMH:

o OenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MwuHOOpHayku or 17.05.2012 Ne 413 «O06 ytBepxkaeHUN QenepalibHOTO
roCyAapCTBEHHOr0 00pa30BaTEILHOIO CTAHIAPTA CPEIHEro 00LIero 00pa30BaHUD;

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «OO0 yTBepkacHUH ¢eaeparbHON
00pa30BaTeNIbHOI MPOrpaMMbl CPETHETO OOIIETO 0Opa30BaHUSY;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrtBepxaenun I[lopsaka
OpraHM3allMl W  OCYIIECTBICHHs  00pa30BaTENIbHOM  JEATEJBHOCTH 10  OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HavaJIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPETHEr0 O0IIET0 00pa30BaHUM»;

e CIT 2.4.3648-20 «CaHMTapHO-3IIUAEMUOJIOTMYECKHE TpeOOBaHUS K OpraHu3alusM
BOCIIUTAHUS U OOYYEeHHMsI, OTAbIXa U O3JOPOBJICHUS J€TEH M MOJOJCKH», YTBEPIKICHHBIX
MMOCTaHOBJICHHEM TJIAaBHOTO CaHUTAapHOTO Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHudyeckue HOPMATUBBI W TPeOOBaHHUSA K 0OECIICUEHUIO
O0esomacHocTH ¥ (W) OE3BPETHOCTH Uil 4YeloBeKa (aKkTOpPOB Cpelbl  OOMTaHUS,
YTBEP>K/IC€HHBIX [TIOCTAHOBIIEHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHIEMIINN Pa3BUTHA MaTEMAaTHIECKOTO 00pa30BaHMsI, YTBEPKIECHHON pacopsHKEHUEM
[IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e y4eOHOTO IUIaHA CpeIHEero oO0mero oOpa3oBaHMs, YTBEPKICHHOTO mpukazom YOY
«Ilepdext - rumnHazusp» ot 26.08.2025r Ne 108 «O BHECEHMH H3MEHEHMH B OCHOBHYIO
00pa3oBaTeNbHYI0 MPOTPaMMy CPEIHETO 00IIeTo 00pa30BaHUS;

* (penepanbHOil paboueil mporpaMmMel yueOHOro Kypca «I eoMeTpus», KOTOpbIi BXOAUT B
coctaB yueOHOro npeamera «MareMaTukay.

PaGouas mporpamma opHeHTHpOBaHa Ha IIeNieBbIE MPUOPUTETHI, CPOPMYITUPOBAHHBIE B
denepanbHON pabodeil mporpaMMe BOCIUTaHUS W B pabodeil mporpamme Bocmutanus YOY
«Ilepdekt - ruMHa3HSI.

Pabouas nporpamma yue6HOTO Kypca «I'eomeTpus» 0a30BOro ypoBHS 71l 00yJarOIIUXCst
10 —11 kmaccoB pa3paboTaHa Ha ocHOBe dDeepanbHOTO TOCYAapCTBEHHOIO0 00pa30oBaTEIbHOIO
CTaHJapTa CpeaHero oouiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEeIbABISEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAaJULMIl pOCCHICKOr0 0Opa3oBaHUS.
Peanuzanuss  mporpamMmbl  o0ecreyMBaeT — OBJIQJCHHWE  KJIIOYEBBIMM  KOMIETEHIMSIMH,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpa3BUTHSI M HENPEpPBIBHOTO 00pa3oBaHUS, IIEJIOCTHOCTh
OO0IIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YYaIOLTHXCS.

BaxxHocTh y4eOHOro Kypca TeoMEeTpHH Ha YpOBHE CpeaHEero oOmero oOpa3oBaHHS
00ycJIOBJIeHa MPAaKTUYECKOM 3HAYMMOCTBIO METANpPeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
0o0y4eHHs TeOMETpPUM B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHUs O0Oydaromuxcs, GopMuUpoBaHUS
(GYHKIIMOHATBPHOW MaTeMaTHYeCKOH TPaMOTHOCTH, M3Y4Y€HHUS APYTUX YYEOHBIX IUCIUILTNH.
PazBute y oOyuarouiuxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIIECHUN PEaJbHOTO U UACATBHOI0, XapakTepe OTpaKEeHUs
MaTE€MaTHYeCKOW HAayKOM SIBIEHUH W MPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAYyK WU POJIM MATEeMAaTUYECKOTO MOJEIHPOBAaHWS B HAyYHOM I[IO3HAHUM W B MPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS Y4YAIllUXCs, a TaKXKe KauecTB
MBILICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBnsieTcss OAHUM K3 0a30BBIX MPEAMETOB HAa YPOBHE CpPETHEro OOILIero
o0pa3oBaHus, TaK Kak OOECleYMBAEeT BO3MOXKHOCTh M3Y4YEHHs KaK JUCLUUIUIMH €CTECTBEHHO-
Hay4YHOU HaINpaBJICHHOCTH, TaK U T'YMaHUTapHOIA.



Jlornueckoe MblUIeHHE, (opMupyeMOe NMPH HU3YYEHUH OOYHaIOUIMMHUCS MOHATHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUHM IEMOYKU JIOTUYECKHX YTBEP)KACHUH B XOJE€ PpEIICHHS
reOMETPUYECKUX 3a/lay, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJB3YIOTCSL MPH PEIICHUH 3a7ad eCTECTBEHHO-HAYYHOTrO LUK, B YaCTHOCTH M3 Kypca
bu3UKH.

YMeHHue OpHEHTHPOBATHCA B IMPOCTPAHCTBE HIPAaET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi 4yeloBeKa BO BPEMEHM M IPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMaJbHOrO OBbITHS, (hopMa OTpaKEHUS OKPYKAIOIIEro MHpa,
yCIOBHE YCHEIIHOrO IIO3HAHUS M aKTUBHOIO IpeoOpa3oBaHMsl  JCHCTBUTEIBHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEINHACT pa3Hble BUABI YUeOHOW U TPYI0BOH
NEeSITeIbHOCTH, SBISIETCA OJHUM M3 NMPO(ECCHOHAIBHO Ba)KHBIX KauyecTB, IO3TOMY aKTyaslbHa
3amada (GOpMHUPOBAaHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IMOJITOTOBKE K IPaKTHYECKOU
JEeSITeTLHOCTH 110 MHOTUM HAIIPABJICHUSM.

Ilenp ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 06a30BOM YpOBHE
oOydeHuss — o00mIeoOpa3oBaTelbHOE M OOMICKYJIbTYpHOE pa3BUTHE OOydYaIONIUXCsS 4Yepes
o0OecrieyeHHEe  BO3MOXKHOCTH ~ NPHOOpPETeHHs M MCIOJIb30BAaHUS ~ CHCTEMAaTHUYECKUX
TeOMETPUYECKUX 3HAHUN W JCUCTBHH, CHENM(UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO
OPOJOJDKEHUs  00pa3oBaHUs MO  CIHEUUAIBHOCTSM, HE CBA3aHHBIM C  IPHUKJIAJHBIM
UCTIOJIb30BAHUEM T€OMETPHH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeJHa3HaueHa A O0Oydaroluxcs
CpeIOHEW IIKOJbI, HE WCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHCHUI HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaronruecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTh
o0IIre MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yUYUTh T'€OMETPUIO
Oosee TIy0OKO, €ClIM B JalbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npodecCHOHATBHOM 1eATETbHOCTH.

JlocTmkenne eI OCBOCHHS IPOTPaMMBI oOecrieunBaeTcss  pelIeHHEM
COOTBETCTBYIOIMX 3ajad. llpuoputeTHpIMH 3agayamMM OCBOEHHs Kypca «l'eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBISItOTCS:

¢ hopMupOBaHHME TPENCTABICHUS O TEOMETPUU KaK YacTH MHPOBOHM KYJIbTYPHl H
0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e hopMupoBaHHE MPEJICTABICHUS O MHOTOTPAaHHUKAX M Telax BpaIleHUs Kak o
BO)XHEHIINX MaTeMAaTUYECKUX MOJEISAX, MO3BOJIAIONINX OMUCHIBATh U U3ydaTh pa3HbIC SIBICHUS
OKPY’KaIoIIero MUpa;

¢ hopMupoBaHHE yMEHHUS paclio3HaBaTh Ha YEpPTEkKaxX, MOAENSAX W B PEaTbHOM MHpE
MHOTOT'PAaHHHMKH U TeJla BpallleHHs;

®OBJIAZICHHE METOJaMM pELIeHHs 3a7ady Ha T[IOCTPOEHUS Ha M300paKEeHUsAX
MPOCTPAHCTBEHHBIX (DUTYD;

¢ hopMupoBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX H
TeJIaX BpallleHHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIAJICHUE AITOPUTMAMHU PEIICHUsT OCHOBHBIX TUIOB 3a/a4; (POPMHUPOBAHUE YMEHHS
IIPOBOJIUTH HECIIOKHBIC JIOKA3aTeNIbHBIC PACCYXJICHUS B XOJE PEIICHHS CTEPEOMETPUYECCKHX
3a]a4 ¥ 3a/1a4 C MPAaKTUYECKUM COZEep KaHUEM;

®pDa3BUTHE UHTEIUIEKTYaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  oOydarommxcs,
MO03HABATENBHOW aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e hopMupoBaHre (QYHKIHMOHAIBHOW I'pPAaMOTHOCTH, PEJIEBAaHTHON TIE€OMETpUHU: yMEHHE
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUSX U MPU U3YYEHUM JIPYIMX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (hOpMYJIHpPOBAaTh UX Ha S3bIKE T'EOMETPUU U CO37aBaThb



FeOMETPUYECKUE MOJIETH, NMPUMEHSATh OCBOEHHBIM TI'€OMETPUYECKHUN ammapar Uis pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]a4, UHTEPIIPETUPOBATH U OLICHUBATD [1OJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO IPOrPAMMBI SIBJIIETCS BKJIIOUEHHE B KYPC CTEPEOMETPUU
B Hayaje €ro M3ydyeHus 3ajay, peUlacéMblX HAa YpPOBHE MHTYUTHUBHOIO IIO3HAHUA, U
onpeAenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOI'0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHUPYET IPOTEKAaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JajbHEHIIeMy U3yUYeHHUIO IIPEeIMETA.

[Ipennourenue oTHaéTcss HATISAHO-KOHCTPYKTHBHOMY METONy OOYYEeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEIMETHO-NPAKTUYECKON
JEeSATENIbHOCTH. Pa3BuTHE INpPOCTPAaHCTBEHHBIX IPEACTABICHUN y ydwalluxcsi B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPHPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za MPOBOAMUTCS C
OMOPO Ha HATMSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUEHHUS OT HATJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHNUS.

OcHoBHBIE coxaepxaTeibHble JHHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMple U IIJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPaHCTBEY». DOPMUPOBAHHE JTOTUUECKUX YMEHHI pacipeesiieTcss He TOJIbKO
M0 COJAEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM oOOy4YeHHsT Ha YPOBHE CpEIHEro OO0IIero
obOpazoBaHwUs.

Copepxanue 0Opa3oBaHMs, COOTBETCTBYIOILIEE IPEIAMETHBIM pe3yjbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHs], CTPYKTYPHUPOBAHO TaKUM 00pa3om,
yTOOBl  OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMM M  HaBbIKAMM  OCYIIECTBISIOCH
MOCIEAOBATENbHO M MOCTYHATEeNbHO, C COOJIIOJICHUEM TMPUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKITIOYAJINCH B OOLIYIO0 CUCTEMY I€OMETPUYECKHX MPEICTaBICHUIN 00YJIarOINUXCS,
pactupsis ¥ yriayouss e€, o0pasys IpouHble MHOXKECTBEHHBIE CBS3H.

Ha u3yuenne reomerpuun otBogutcst 1 yac B Hepeno B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roga oOyueHus - 68 yueOHbIX yaca.

Jlyig peanu3anuy nporpaMMbl UCIIOIB3YIOTCS YU€OHUKH, AOMYIIEHHbIE K UCTIOIb30BaHUIO
OpU peanu3alid MMEIOUIMX T'OCYJapCTBEHHYIO aKKpEAMUTAIMIO 00pa3oBaTelIbHBIX MPOrpaMm
HA4yaJbHOro OOIIEro, OCHOBHOTO 0O0Iero, cpeaHero oOmiero oOpa3oBaHHUs OpraHU3aLUsSMU,
OCYILECTBIIIOUIMMHA  00pa30BaTEeNIbHYIO JI€ATENBbHOCTh, MpHKa3oM MUHIPOCBEIIEHUS OT
26.06.2025 Ne 495:

e MaTtemaruka: anreOpa M Hayajla MaTeMaTHMYeCKOrO aHalu3a, reoMmeTpus. I'eomerpus,
10-11 xmacc/ Aramacsn JI.C., Byry3zo B.®., Kamomuer C.b. m apyrume, AKIHOHEpHOE
obmectBo «M3narenscTBo "l[IpocBenienney.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHS cTepeoMeTpun. Touka, mpsimasi, INIOCKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAOIINECS, ITapauIeIbHbIE U
CKpeluMBamoIuecs npsAMble. IlapaiienbHOCTs HPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHble IPSMBIE B IPOCTPAHCTBE; IMAPALICIBHOCTh TPEX NPSIMBIX; I1APaUICIBHOCTD
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; YIOJl MEXKIy HPAMBIMH B
npocrtpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  NapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI Ha MIIOCKOCTU: TETPa’Ip,
KyO, apajieNienuIe]]; IOCTPOSHUE CEYCHUH.

[lepneHIUKYISIPHOCTh OPSIMOM M IUIOCKOCTH:  IEPIEHAMKYJISPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IPSAMBbIE IApAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJSIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IUIOCKOCTBIO; ABYTPAHHBIM YIol,
JIMHEHHBIN YroJl JIBYTPaHHOrO yriia. IlepneHauKyisip ¥ HakJIOHHBIEC: PACCTOSHHME OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEN: IPU3HAK NIEPIEHIUKYIISIPHOCTH ABYX IUIOoCcKocTel. Teopema
0 TPEX NEPIEHIUKYIIApPaX.

MHOrorpaHHUKH

IloHsATHE MHOrOrpaHHHKAa, OCHOBHBIE DJIEMEHTHI MHOIOIDAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOIpaHHMKA. [Ipyu3ma: N-yronpHas npusMa; rpaHu
U OCHOBAHMS MPHU3MBI; IIPsIMasi U HAKJIOHHAs PU3MbI; OOKOBast U MOJIHAS TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsMOYroJibHBIN Napajuiesienunen u ero cBoiictea. [Iupamuaa: N-yronapHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJbI;
IpaBWIbHAasg M yceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOT'OI'PAHHUKHU: TOHATHE MPABUJIBHOIO MHOTIOIDAHHMKA; IPAaBUJIbHAs IpPU3Ma U IIpaBUJIbHAS
NUpaMKJIa; MpaBUiIbHAas TPEyrojbHas MUpamMuaa U MpaBUIbHBIN TeTpasap; KyO. IIpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAX: OKTa’ap, Hojeka’ap U ukocadap. CedeHus] NpU3MBI U
MAPaMU/BL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, IMPSIMOMH, TUIOCKOCTH.
DneMEeHThl CUMMETPUU B IMpaMuiax, napauieenurneiax, paBuIbHbBIX MHOTOTPaHHUKAX.

Brruncrnenue 31eMeHTOB MHOTOIpaHHUKOB: péOpa, auaroHaiu, yrisl. [lnomans 6oxoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIA[b OCHOBAaHUW, TEOpeMa O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IUloum@aau yceuéHHoi mnupamuibl. [lonsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIIEHHUS MEXAY IUJIOLWAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIACC

Tena Bpaumenus

[unuHaapudeckass TOBEPXHOCTh, OOpa3yroONIUME IMMJIMHIPUYCCKON IMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
OCh; TUIOIIAh OOKOBOW M TTOJIHOW MTOBEPXHOCTH.



KoHnnueckass moBepXHOCTh, 00pa3yroline KOHMYECKOM IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yrollue M BbICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa n map: HeHTp, paguyc, AUameTp; IUIOIAAb MOBEPXHOCTH cdepbl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpallleHHsl Ha MJI0OCKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHanmu Ten BpamieHHsi 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonsitne 006 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Tel. Teopema 00 o00bEMe
IpSAMOYTOJIBHOTO Mapajuienenunena u ciaeactsus u3 He€. O0bEM LmmHApa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXIy IJIOUIAJAIMHU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuenus 1muauHApa (MapajuleIbHO U MEPHEHIAUKYJISPHO OCH), CEUYEHUs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miuockocth M B mpocTpaHcTBe. CiokeHHME UM BBIYUTAHHE BEKTOPOB.
VYMHOKEHHE BEKTOpa Ha 4ucio. PasiiojkeHue BeKTopa Mo TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
[TpaBuiio napamuienenunena. Pemenue 3agad, cBsI3aHHBIX ¢ MPUMEHEHHEM MPABUI ACUCTBUM C
BekTopamu. [IpsMoyronpHass cucremMa KOOpAMHAT B IHpocTpaHcTBe. KoopauHatel BekTOpa.
[Tpocreiiine 3agaun B KOOpAMHATaxX. YTosl MeXIy Bekropamu. CKallsipHOE NpOU3BEJIEHUE
BEKTOpPOB. Bblunciienue yrioB MexJy HOpSMbIMU U IUIOCKOCTSAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPH PEIICHUH T€OMETPHUECKUX 3a7ad.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTpaMMBbl yuyeOHOro mpeamera «MaremaTukay
XapaKTEepU3yIOTCH:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW IMO3UMLMH OOYYaloLIerocss Kak aKTUBHOTO M
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTaBICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKLIMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBJICHUH, MpPOLENYp TI'PaKIAaHCKOro OOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BocIUTaHME:

c(OPMHPOBAHHOCTBIO POCCUNMCKOM Ipa)1aHCKOM MACHTUYHOCTH, YBaXKECHUS K IPOILIIOMY
H HaACTOoAMICMY pOCCHfICKOfI MaTe€MaTuKH, HOEHHOCTHBIM OTHOHNICHHEM K JOCTHXCHUAM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHXKCHHUH B APYTHX HAyKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA

OCO3HAHHWEM JyXOBHBIX LIEHHOCTEH pPOCCHMCKOro Hapoaa; CPOpPpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUIN HayKH M JIeATEJbHOCThIO YUYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJia B IIOCTPOCHHUE
yCTOMUMBOro OyIyLIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKJIIOYasg 3CTETUKY  MaTeMaTH4ECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCyX ACHUH; BOCIPUUMYHUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUIOB UCKYCCTBA.

Pdu3nyecKoe BOCHUTAHHE:

C(OPMHPOBAHHOCTBIO YMEHHUs MPHUMEHATh MaTeMaTHUeCKHe 3HAaHUs B HHTEpecax
310poBOTO M Oe3omacHOro oOpas3a MHU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3m0poBOo€e mMHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXa, pPeryispHas Qusnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTH TPYA0JIIO0US; HHTEPECOM K pa3IMYHbIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyaylei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
PEHICHUHN MPAKTHYCCKUX 3aJa4 MaTeMaTHUeCKOH HaIpaBJICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

CCbOpMI/IpOBaHHOCTI)IO DKOJIOTHUECKOH KYyJbTYpbI, IOHUMAaHHUEM BJIUAHUA COLOHUAJIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpedbl, OCO3HAHUEM
I100aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTaluel Ha  NpUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPYXKAIOLIEH cpebl, MIaHUPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOJKHBIX MOCIEACTBHM JJISI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTU4ecKOW HAayKu Kak chepbl
YEJIOBEYECKON JEATECIIBHOCTH, ITAlOB €€ Pa3sBUTUSA WM 3HAYUMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTE€MaTU4YeCKOW KYJIbTypOHM KakK CPEACTBOM II03HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYIO M  HCCIENOBATEIBCKYIO JIEATENbHOCTh
WHIUBUAYAILHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeqMeTHble  pe3yJbTaThl ~ OCBOCGHHUS  IPOTrpaMMbI  y4eOHOTO  TpeaMera
«MatemaTuka»  XapaKTepH3YIOTCS  OBJIQJCHUEM  YHUBEPCAIBHBIMU  HO3HABAMETbHbIMU
OeticmeusimMu, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OClCBUAMY, — YHUBEPCAIbHbIMU
PeYAMUBHBIMU OeUCBUAMU.

1) Vuueepcanrvnvie nosmasamenwvhvle Oeticmsusi, obecneuusaiom  Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOWUXCS (0CBOEHUE MEMOO08 NO3HAHUSA OKPYICAIOUe20
MUpa; NpUMeHeHue J0SUHEeCKUX, UCCIe008aAMeNbCKUX onepayuil, yMeHuti pabomams ¢
unghopmayuet).

Ba3oBble Jiornueckue aeiicTBUA:

® BELSIBJIATh M XapPaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MATEMaTHUYECKUX OOBEKTOB,
NOHATUI, OTHOWICHUH MEXAy MOHATUAMH; (HOPMYyIUpOBaTH OINPEHICICHUS  MOHITHI;
yCTaHABJIMBATh CYHICCTBEHHBIH MPU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O00OOUICHHA U
CpaBHEHMSI, KPUTCPHH ITPOBOIUMOTO aHAIIN3a,;

® BOCIIPUHUMATh, (HOPMYJIHPOBATh M MPEOOPA30BBIBATh CYXKIACHUS: YTBEPIAUTCIbHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BEISIBJIATH MATEMAaTHIECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MMPOTHBOPEUHs B (PaKTax,
JAHHBIX, HAONIOJNEHUSIX W YTBEPXKACHUAX, TMpemiaraTb KPUTCPUU ISl BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JleNlaTh BBIBOJIBI C MCIIOJNIB30BAaHUEM 3aKOHOB JIOTUKHU, NEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

® [IPOBOJIUTh CAMOCTOSITEIIPHO JI0KA3aTEeIIbCTBA MATEMATUICCKUX YTBEPXKICHUHN (IIPSIMbIC
U OT MPOTHUBHOIO), BHICTPAWBATh APTYMEHTAIMIO, MPHBOAWTH TPUMEPHI M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJIEHHS U BBIBOBI;

e BEIOMpaTh CIOCOO perieHuss yueOHOHM 3agauM (CpaBHMBATh HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HamOoJee MONXOMSIIIUN € YYETOM CaMOCTOSITETIHHO —BBIIEIEHHBIX
KPUTEPHEB).

Ba3oBbie ncciienoBarebcKue 1eicTBUA:

® ICTIOJIH30BAaTh  BOMPOCHI  KaK  MCCIIEAOBATENIbCKUHA  WMHCTPYMEHT  TIO3HAHWUS,
(bopMyIMpOoBaTh BONPOCHL, (PUKCUPYIOLIME MPOTUBOpEUHE, NpoOIeMy, YCTaHaBIMBATh HCKOMOE
U TaHHOE, (OPMUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® [IPOBOJIUTH CAMOCTOSITETIFHO ~CIUIAHMPOBAHHBIM OJKCIEPUMEHT, HWCCIEAOBAaHHUE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

® CaMOCTOATENIBHO  (OPMYJIHpPOBaTh O0OOIIEHHMS W BBIBOJABI 10  pe3yJbTaTam
NPOBENEHHOTO  HAONIONEHUS, WCCIEAOBAaHMs, OIEHUBATh JOCTOBEPHOCTh  IMOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHIA;

® [I[POrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEANOJIOKEHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

® BEISIBJIATE JIeUIMTH UHPOPMAIIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETAa HA BOIPOC U
JUTSL PEUIeHUs 3a71a4u;

e BEIOMpaTh HMHGOPMAIMIO W3 HWCTOYHWKOB DPA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHUCTEMaTH3MpOBaThb W HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
NPEICTaBIICHHUS;

® CTPYKTYpHpOBaTh HH(OpMAIMIO, TPEACTaBISATH €€ B  pa3iMyHbIX  QopMax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHHWBATh HAAEKHOCTh HHGOPMAIMKA IO CaMOCTOATENbHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.



2) VHuusepcanvhvie KoMMyHuKamueHole Oelicmeus, 06ecneyusarom cQopmuposaHHoCb
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.

Oo0uenne:

® BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUSAMH M LEIAMU
oO0I1eHus; SCHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMUCBMEHHBIX
TEKCTaX, JaBaTb MOSCHEHHS MO XOIy pELIeHHs 337ayd, KOMMEHTHPOBATH IOJTYYECHHBIN
pe3yJbTar;

® B X0/1¢ 00CYKJIeHHsI 3aJ]aBaTh BOIPOCHI 0 CYIIECTBY OOCYXk/1aeMOl TeMbI, IIPOOIEMBI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WJCH, HALIEJICHHBIC HAa MOUCK PELICHMS; COMOCTABIATH CBOU
CYX/IEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB Juaiora, oOHapy>KMBaTh Pa3jIM4Ke U CXOJICTBO
NO3HILIMI; B KOPPEKTHOMH (hopme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IPE/ICTABIATh PE3YJbTAThl PELICHUS 3aJauM, SKCIIEPUMEHTA, UCCIEAOBAHUS, TPOECKTA;
CaMOCTOSITENIbHO  BbIOMpaTh (¢GopMmarT BBICTYIUICHMS C Y4YE€TOM 3aJad [pe3eHTaluu |
0COOEHHOCTEHN ayJUTOPHH.

CoTpyannuecTBo:

® [IOHUMATh U UCIOJIb30BAThH MIPEUMYIIECTBA KOMAaHAHON U MHANBUYaIbHOM paboThI IpH
pemieHnr y4eOHBIX 3aja4; MPHUHUMATh IEJb COBMECTHOW JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpelesiaTh BUIbl padOT, JOrOBapHBAaThCs, OOCYXAaTh
MPOILIeCC U Pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

® y4aCTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBl» U HHBIE); BBIIOJIHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATb CBOM JEHCTBUS C
JPYTUMHU 4ICHAMH KOMAaHJbI, OIICHWBAaTh KAdyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

3) Vuusepcanvnvie pecynamuensvie Oeticmeus, obecneuusarom — gopmuposanue
CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranu3anmusi:

® COCTaBJIATH IUIaH, AITOPUTM PELICHUS 331a4H, BBIOUPATh CIIOCO0 pEIIeH!Us ¢ YUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUIEHUH ¢ y4€TOM HOBOM MH(DOPMALINU.

CaMOKOHTPOJIb:

®BJA/IETh HAaBBIKAMU I[IO3HABATEIbHON pe(IeKcMM Kak OCO3HaHHUs COBEPIIAEMbIX
JEHCTBUI U MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIEcca U pe3yJibTaTa peleHns MaTeMaTHUeCKOH 3a/1auu;

® [IPEIBUAETh TPYJHOCTH, KOTOPhIE€ MOT'YT BO3HUKHYTh IPH PELICHUM 33/a4H, BHOCUTb
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJibTaTa IENd W YCIOBHSIM, OOBSCHATh TPHUYUHBI
JOCTMDKEHUSI WM HEIOCTHKEHHsI Pe3yJbTaTOB JEATENbHOCTH, HAXOAUTh OHIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHI
10 KJJIACC

OnepupoBaTh NOHATHAMU: TOUYKA, PAMAs], INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIICCTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3a]a4.

OnepupoBarh MOHATUSIMH: MAPAUICTIBHOCTh W MEPIEHAUKYJISIPHOCTh MPAMBIX U
IUIOCKOCTEHA.

KrnaccuduiupoBars B3auMHOE paciofio>KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh TMOHATUSIMH: JBYTPaHHBIM yTOJ, TpaHW JBYTPAHHOTO yTia, pedpo
JIBYI'PAHHOIO yIJIa; JUHEHHBIN YIoJl JBYIPAHHOIO yIia; I'palyCcHas Mepa IBYTPaHHOIO yIJIA.



OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TPABUIBLHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOIPAaHHUKOB (IMpaMUa; MPU3Ma, IPSIMOYTOJIbHBIN
napajuieNienunes, Kyo).

KnaccuduuupoBate MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS s KJIacCH(UKAIMU
(BBIYKJIBIE W HEBBINYKIbIC MHOTOTPAaHHHMKH; IPABUJIbHBIE MHOTOTPAHHHUKH; TPSIMbIC U
HAKJIOHHBIC TTPU3MBI, TAPAJUICIICIIUIIC/IbI).

OmnepupoBaTh MOHATUSMH: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH MPUHIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METOJI CIIEIOB.

CTpouTh cedyeHUs] MHOTOTPAaHHUKOB METOJIOM CIJIEJIOB, BBIIOJHATH (BBIHOCHBIE) TNIOCKHE
YEepPTEXXH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (QUTYp: BU CBEPXY, COOKY, CHU3Y.

Pemrate 3amaunm Ha HaxXOXKJIEHHE TE€OMETPHUECKMX BEIMYMH MO oO0pa3maM HIu
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOIbl TNPH PEHICHUH CTaHAAapPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHMCICHHUE PACCTOSHUN MEXIy IBYMs TOYKaMH, OT TOYKH IO
IPSMOH, OT TOYKH J0 IFIOCKOCTH, MEX/Ty CKPEIIMBAIOIINMHUCS IPSIMBIMH.

Pemrate 3amaum Ha HaXOXKICHHE TE€OMETPHUECKHUX BEIMYMH 1O OO0pas3laM WU
QITOPUTMaM, NPUMEHSS H3BECTHBIC AHAJUTUYECKHE METOIbl INPH PEHICHUH CTaHAapTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YTJIOB MEXIY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEKIY
IPSMOH M TUIOCKOCTBIO, MEX/Y TNIOCKOCTSIMH, JABYTPAHHBIX YTIIOB.

Brraucnare 00bEMBI U IIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPHU3Ma, MTUPAMUIa) C
NpUMEHEHHEeM (OPMYJ; BBIYUCIATH COOTHOIICHHS MEXKIy IUIOMIQAsSMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OmnepupoBaTh TOHATUSIMH: CHMMETPHS B MPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBeIBaTh U UHTEPIPETHPOBATh HH(POPMAILIHIO O POCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpumensTh reoMerpuueckue GakThl s PpEIICHUs CTEPEeOMETPUUECKUX 3ajad,
NPEIOIarafoIluX HECKOJIBKO MIArOB PEIIeHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

[TpuMeHsATh TpOCTEHIIE MPOTPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoAMTH, TpPHUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJE M JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[TpuMeHsATH TOTydeHHBIE 3HAHUS HA TPAKTUKE: aHATH3HPOBATH PEANbHbIC CHUTYallMd U
NPUMEHATh M3YYEHHbIE TOHSATHA B  TpOLEcce TOMCKa PEHICHHS  MaTeMaTHYECKH
chOpMYIHPOBAHHOW TPOOIEMBI, MOACITUPOBATH pPEATbHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAaHMEM T€OMETPUYECKUX TOHSATHH U TEopem,
ammapara anreOpbl; penrath NpakTHIeCKUe 3a7auH, CBSI3aHHbIC C HAXOXKJICHUEM TeOMETPUIECKIX
BEJINYMH.

11 KJIACC

OnepupoBarb TIOHSTHSIMH: VIAHAPUIECKast MTOBEPXHOCTH, oOpazytoriue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolne KOHHIeCKOH
MIOBEPXHOCTH, KOHYC; ChepruiecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TIOTYYESHHS TEJI BpaIICHUSI.

KnaccuguupoBaTs B3auMHOE pacHojOkKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh NOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA CETMEHTA;
IIapOBOH1 CJI0H, OCHOBAHHE IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boruncnsate 00bEMBI U MJIOMIAAN TTOBEPXHOCTEH Tesl BpalIEHUs, TEOMETPUUYECKUX Tell C
npUMEHEHHEM (HOPMYIL.



OmnepupoBarh MOHATHSIMHU: MHOTOTPAHHUK, BITUCAHHBIA B C(epy M OIMUCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK HUJTU TEJIO BPAIIICHUS.

BBIUUCIIATE COOTHONICHHUSI MEXIY TUIOMAASIMU MOBEPXHOCTEH M 00BbEMaMH IOJTOOHBIX
Te.

N300pakaTh M3ydaemble (GUTypbl OT PYKH W C HPUMEHEHHEM MPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BBIMONHATE (BBIHOCHBIC) TUIOCKHE UYEPTEKU W3 PHCYHKOB MPOCTHIX OOBEMHBIX (HTYp:
BUJI CBEpPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BPAIIICHUS.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX
TEOMETPHUECKUX PUTYpaX, MPEACTABICHHYIO Ha YePTEk,aX U PUCYHKaX.

OmnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE NEHCTBYS CII0KEHUS BEKTOPOB, BEIYUTAHKSI BEKTOPOB U YMHOXKCHHS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/IaI0T.

[TpuMeHsITh MpaBUIIO apaJuICTICITHIIC/A.

OmnepupoBarh MOHATHIMHU: JIEKAPTOBHI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEKIY BEKTOpPAMH, CKaJIspHOE
MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBHI.

HaxoauTts cyMMy BEKTOPOB M TIPOM3BEICHUE BEKTOPA HA YMCIIO, YTOJI MEXTYy BEKTOPAMU,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3a/1aBath IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reoMeTpuveckue GakThl I PEIICHUS CTEPEOMETPHUYECKUX — 3ajad,
MIPEJIITOJIATAOIINX HECKOJIBKO IIaroB PENICHHsSI, €CIU yCIIOBUS NMPUMCHCHHS 3aJaHbl B SIBHOU
dbopwme.

Pemarp mpocrediime TeOMETpUYECKHE ~3aJadyd  HA  IPUMCHEHHE  BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemarp 3amaum Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHONICHWUH W HaXOXKICHHE
TEOMETPUUECKHUX BETUYHMH MO 00pas3liamM WM aJroOpuTMaM, IPUMEHSST U3BECTHBIE METOIbI MPHU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[IpumeHsTh TpOCTEilNe MPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a/1a4.

[IpuBOoIUTE MpUMEpPhl MaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B TIPUPOJIE U IKU3HU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONy4YEeHHBIE 3HAHUS Ha MPAKTHKE: aHAM3UPOBATh pPEallbHbIE CUTYallud U
NPUMEHSTh HM3yYCHHBIC TIOHATHS B  MPOIECCe IMOWCKAa PEIICHUS  MaTeMaTHYeCKU
chopMynUpOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHBIE CHUTYyallMd Ha S3bIKE TEOMETPHH,
HCCIICZIOBATh TOCTPOSHHBIC MOJEITH C HCIOJB30BAHUEM T'€OMETPUUYCCKUX TOHATHH WU TEOpEM,
anmapara anreOpsl; penaTh NpakTUIeCKUe 3a/1a4H, CBSI3aHHbIE C HAXOXKICHHEM FeOMETPHUECKHUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne (ungposbie)
/i HaunmenoBanue pa3aeioB U TEM NMIPOrpaMmmMbl Beero Ko]—:;‘pﬁ(();];[;{],[e Hpa;c:ﬁp:;;iclxne 06pa30BaTeJILHLIe
pecypcsbl

1 BBenenue B ctepeoMeTpuio 2 bubmorexa HOK
A p p https://m.edsoo.ru/1c209e37

9 [Ipsmble ¥ IUIOCKOCTM B NPOCTPAHCTBE. 10 5 bubnnorexa [JOK
[TapaienbHOCTh IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/1c209e37

3 [lepneHIUKYISIPHOCTh TPSIMBIX U IJIOCKOCTEH 12 1 bubnnoreka [JOK
Vbl MEXIY MPSIMBIMU M TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
4 Mrororpanuii 8 . https://m.edsoo.ru/1c209e37

5 [ToBTOpEHME: CeueHMs], pACCTOSHUS U YTJIbl 2 bubmorexa HOK
' ’ https://m.edsoo.ru/1c209e37

OBULIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 68 4 0
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11 KIIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
(uudposrbie)
Nen/m HaumeHOBaHHe pa3/ieiOB U TeM MPOTrPaAMMBbI Beero KOHTpﬁO.}ILHLIe HpaKTﬁl/I‘leCKI/Ie 0GpazoBaTEIbHbIC

padoThI padoThI pecypesi

bubmuorexa [JOK
1 BekTopbl 1 KOOpMHATHI B POCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37

2 Tena BpameHus 12

N bubmuorexa [JOK
3 OOnEmb Ten > ! https://m.edso00.ru/1c209e37

4 [ToBTopenue, o0oOImIeHNE, CHCTEMAaTH3AIMs 7 1 bubnuoreka [IOK
3HAHUU https://m.edso0o.ru/1c209e37

OBHIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34 3 0
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC

Koanuecrso yacos Jlara D1eKTpoHHbIE HUPPOBLIE

Ne i/ Tema Ypoka Beero KO]—[TpOJ][,]—[])]e HpaKTuquKHe H3ydeHus 06pa30BaTeJILHLIe

padoThbI padoTbI pecypcbl
BBeaenue 2

[Ipeamer CTEPEOMETPHUH. AKcHOMBI Bu6muotexa [JOK
1 CTEPEOMETPHH. 1 https://m.edsoo.ru/aecc77cd

2 AKCHOMBI  CTEPEOMETPHH. Hexoropsie 1 bubnnorexa [JOK
CIICJICTBHS U3 AKCHOM. https://m.edsoo.ru/2d8a9c99

IMapanjieJbHOCTH MPSIMBIX U MJIOCKOCTEH 10 2

3 [TapannensHble MpsiMbIe B IPOCTPAHCTBE. 1 bubmmoreka [JOK
https://m.edsoo.ru/db685e73

4 [TapannenbHOCTh MPSIMOI U TIJIOCKOCTH. 1 bubnnorexa [JOK
https://m.edso0.ru/a63959%d

5 B3anMHOe pacmnonoxeHue npsMbIx B 1 bubmuoreka [IOK
MPOCTPAHCTBE. https://m.edsoo.ru/b30dff38

6 Yron Mexay npsiMbIMHU. 1 bubmuoreka [IOK
https://m.edsoo.ru/3d8ffd32

7 KontponbHas pabora Nel mo teme: 1 1 bubmuoteka [IOK
«llapannenbHocms npsAMbIX U RIOCKOCMEN https://m.edsoo.ru/Occ5cafe

8 [TapannenbHOCTh MIOCKOCTEM. 1 bubmuoreka [JOK
https://m.edsoo.ru/239c8ch4

9 Terpasap. 1 bubmuoteka [IOK
https://m.eds00.ru/65c6b106

10 [Napannenenunen. 1 bu6muoreka [JOK
https://m.edso0.ru/258fc245

11 Terpasrap u napajutenenunes,. 1 bubnuorexa [JOK
https://m.edso0.ru/1a2520f6

12 KontponpHast pabora Ne2 mo Teme 1 1 bubnmnoreka [JOK
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«ITapannenbHOCTb NPSMBIX U INIOCKOCTEN».

https://m.edso0.ru/93ad36b3

IlepneHAMKY/ISPHOCTH NPSAMBIX H IIOCKOCTEIA. 12
13 IlepneHUKyIAPHOCTD NPSIMOM U IVIOCKOCTH. 1 Bbu6muotexa [JOK
https://m.edsoo.ru/ee1d19b9
14 [TepnienaukynspHbie MpsIMbIE B 1 bubmuorexa [JOK
POCTPAHCTBE. https://m.edso0.ru/9f4071b9
15 [TapamiensHbie IpsIMBIE, 1 Bu6muoteka [JOK
MEPIEHINKYIISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/fe733862
16 [Ipu3Hak NeprneHIUKYIAPHOCTH NPSAMOU H 1 Bbu6mmoreka [JOK
IJIOCKOCTH. https://m.eds00.ru/2935a9a0
17 [IeprieHaAuKyJIIAp ¥ HAKJIOHHBIE. 1 bubnnoreka [JOK
https://m.edso0.ru/2e18f255
18 PaccTossHrE OT TOUKH A0 IJIOCKOCTH. 1 bubnunoreka LIOK
https://m.edsoo.ru/e504d656
19 Teopema 0 TpEX MeprIeHANKYJIIAPaAX. 1 bubnnoreka [JOK
https://m.edso0.ru/4a28dc02
20 Yron Mexay npsiMoil ¥ IMII0CKOCTHIO. 1 bubmmoreka [JOK
https://m.edso0.ru/1d434d0f
21 JIByrpaHHBIN yTOJI. 1 bubmuoreka [IOK
https://m.edsoo.ru/ec26fe5d
22 IIpu3Hak nepneHauKyJISPHOCTH IUIOCKOCTEH. 1 bubmuoteka [IOK
https://m.eds00.ru/9a0a9e56
23 [IpsimoyronbHBIN Napauieaenune. 1 bubmmnoreka HOK
https://m.edsoo.ru/b19f6a5d
24 KontponbHas pabora Ne3 no teme: 1 bubmuoreka [IOK
«llepnenouxynisipnocms 8 npoOCMpancmeey. https://m.edsoo.ru/0ac11c95
MHororpaHHMKH. 8
o5 [ToHsiTHE MHOTOTpaHHUKA. 1 bu6muoreka [JOK
https://m.edsoo.ru/ba545966
2 [Tpuzma. 1 bubnuotexa [JOK

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

IInpamupa. IIpaBunbHas nupamuaa.

bubnunoreka LIOK

27 . https://m.edso0.ru/79165d15
28 VYceuénnas nupamuaa. 1 bu6nuoreka [IOK
https://m.eds00.ru/635c5087
29 AJIMUHUCTpaTUBHAsl KOHTPOJIbHAsA paboTa 1 Bu6muotexa [JOK
https://m.edsoo.ru/bd3745f8
30 [IpaBuibHBIE MHOTOTPAaHHUKH. 1 bubmuorexa [IOK
https://m.edsoo.ru/7d18834b
31 DNeMEHThI CUMMETPHUH MPABIUIHHBIX 1 bubmmoreka [JOK
MHOTOIPaHHHKOB. https://m.edso0.ru/33c477d3
30 KonrponbHast pabora Ned mno Teme: 1 Bbu6mmoteka [JOK
«Mnozoepannuxu. https://m.edsoo.ru/66fefadd
IloBTOpEHMUE. 2
33 [TapannenbHOCTh MPSIMOI U TIJIOCKOCTH. 1 bubnnorexa [JOK
https://m.edsoo.ru/a5b7b8e3
34 [lepneH MKy IApHOCTD NPSMOM U IVIOCKOCTH. 1 Bbu6moreka [JOK
https://m.edsoo.ru/dbee22bc
OBIIEE KOJIMYECTBO YACOB I10 34

INPOI'PAMME
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11 KIIACC

KoanyecTBo yacos

Ne Hdara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoannbie IpakTuieckue u3ydyeHusi  oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI
bu6nmorexa [IOK
1  BekTOp Ha IJIOCKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
2 | CnoxeHue U BBIYUTaHHE BEKTOPOB bubmorexa OK
https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
8 YMmHOX@HHE BeKTOA Ha MHCIO https://m.edsoo.ru/dee379eb
Paznoxenue BEKTOpA o TpEM
bubnuoreka [{OK
4  HeKOMIUIaHApHBIM  BekTopam.  I[lpaBuio i
HapajenenIea https://m.edsoo.ru/a28fd74e
5 Pemenue 3anau, cBS3aHHBIX C TPUMEHEHUEM bubnnorexa [JOK
HpaBUJI ICHCTBUI C BEKTOpaMU https://m.edso0.ru/5a827900
6 KoopanaaTHO-BEKTOPHBIN METO/T npu bubmuoteka [IOK
pEILICHNU TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyronbpHass cucremMa KOOpJAMHAT B Bubnmorexa [[OK
7  mpoctpanctBe.  KoopaunaTsl ~ BekTopa. hitps://m.edsoo.ru/48dh7058
[Ipocreiiine 3a1a4n B KOOpANHATaX — :
8 VYron wmexny Bektopamu. CkanspHoe bubanorexa [JOK
HPOM3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
9 Beruucnenue yrioB MeXIy IpsSMBIMH U bubmuoteka [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
10 KonTtpouabHas pa6ora no teme " BekTopsbl 1 bubmuoreka [JOK
U KOOPAMHATHI B IPOCTPaHcTBe" https://m.edsoo0.ru/77c22fc5
11 Cdepa u map: ueHTp, paauyc, AUAMETP; 1 bubmmnoreka [JOK
IUTOINA/b MOBEPXHOCTH CepsI https://m.edsoo.ru/ec24dfc2
12 BszaumsHoe  pacnonoxeHue  cheppl U 1 bu6muoreka [IOK
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IUIOCKOCTH;  KacaTelbHas IUIOCKOCTh K
cthepe; miomaas chepsl

https://m.edsoo.ru/f465d10e

13 N3o0pakenue cdepsl, mapa Ha IUIOCKOCTH. bubmuorexa [JOK
Ceuenust napa https://m.edsoo.ru/0341bc2b
Hunuaapudeckas MTOBEPXHOCTb,

14 obpasyroiue HWIMHAPUYECKOM bu6nmorexa [IOK
HIOBEPXHOCTH, 0Ch UTAHIPUYIECKOM https://m.edsoo.ru/bed12a43
MOBEPXHOCTHU

15 mosepiocts, oGpaoa 1 06s: Mot Bubmotexa LIOK

. D ’ https://m.edsoo.ru/bc15f7f2
OOKOBOH U MOJTHON OBEPXHOCTH
H3o00paxeHne IUIMHAPA HA TUIOCKOCTH.

16 Pazeéprka ummuuapa. CeueHus UUIMHAPA bubmmoreka [JOK
(IJIOCKOCTHIO, napajIeIbHOM WIH https://m.edsoo.ru/6054b8c1
NEepIEHINKYISIPHON OCH IUIMHIPA)

Konuueckass moBepxHOCTb, 0OOpa3yroIne
17 xoHuueckoi HOBeprOCTI/I ’OCI) HpBe};)mHIiHa bubmorexa HOK
N ’ https://m.edso0.ru/188f6216
KOHUYECKOW MOBEPXHOCTHU
1 | K oo ey, oo B 10K
’ https://m.edso0.ru/016e25eb
MOBEPXHOCTHU

19 Yceu€HHBIN KOHYC: 00pa3yrolue U BHICOTA; bubnnorexa [JOK
OCHOBaHHsI U OOKOBasi MOBEPXHOCTh https://m.edsoo.ru/c94ba09b
N306paxkenne KoHyca Ha  IUIOCKOCTH.

20 PasBéprka konyca. CeueHus  KOHyca bubmuoteka [IOK
(MUTOCKOCTBIO, MapayIeIbHON OCHOBAHHIO, U https://m.eds00.ru/897dd3b2
TUIOCKOCTBIO, MMPOXO/ISAINEH yepe3 BEpIINHY)

21 KombOunanus Tel BpAILICHUS u bubnunoreka LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/1468bab3
MHoOrorpaHHuK, OMHCAHHBIN OKOIO c(hepsl; Buborexa IOK

22 cbepa, BIHCaHHAS B MHOTOIPDAaHHUK WM B

TCJI0 BpalllCHUA

https://m.edsoo.ru/0bdelbe8
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23 ITonsitue 00 00bEéMe. OCHOBHBIE CBOMCTBA 1 bubnunoreka LIOK
00BEMOB Tell https://m.edsoo.ru/3cefl0e5
N bu6nuoreka [IOK
24 OOBEM waIMRAPa, KOHYCA 1 https://m.eds00.ru/0b136158
N bubnuorexa [{OK
25 ObvEM mapa u nIOMANEL Chepe! 1 https://m.edso0.ru/26a03fb7
2% | Commmeen ey e | 1 BuGmorexa LIOK
N .. https://m.edso0.ru/5513d87b
HOBerHOCTCI/I, 06’beMaMI/I HOI[O6HBIX TCJI
27 KonTpoabHasi padora no temam "Tesa 1 bubanorexa [JOK
BpameHus' u "O6bembI Tea" https://m.edsoo.ru/d189bde2
25 | e o oo | Buoresa LOK
) ’ ’ https://m.edso0.ru/810cfleb
TEOpPEMBI Kypca INIAaHUMETPUU
20 | mamper, ot o | Bumoresa LOK
: ’ ’ https://m.edsoo.ru/4a33a8ab
TEOpEMBI Kypca INIAaHUMETPUU
30 | et s mer g oo | 1 BuGmtorexa [IOK
’ https://m.edso0.ru/1780ba5d
peuenust
o1 | e, oo e | Butmoresa LOK
’ https://m.edso0.ru/078cd184
peuenust
s | e, oo e | Butmoresa LOK
’ ’ ’ https://m.edsoo.ru/7491efe0
TCOpCMLI Kypca CTCpCOMCTpI/II/I
but6mmorexa [IOK
33 Wrorosast koHTpoaLHas padora 1 https://m.edsoo.ru/4dffdad7
[ToBTOpEeHUe, 0000IICHNE 1 CHCTeMAaTHU3aIIHS 1 bubnunorexa LIOK
3HAHUUN https://m.edsoo.ru/74b2ad91
OBHIEE KOJIMYECTBO YACOB 110 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC
Kon "
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTAThI 0CBOEHHS 0CHOBHOI
o0pa3oBaTeIbHON NMPOIrPaMMBbl CpeiHero o0mero 00pasoBaHus
pe3yJbTarTa
7 ['eomeTpus

7.1 OnepupoBaTh MOHATUSIMU: TOUYKA, IPAMasi, INIOCKOCTb

79 [IpyuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX IPH pPELICHUH
reOMETPUUYECKUX 3a7a4

73 OnepHpOBaTI: HOHSTUSAMU: NapaIEIbHOCTh U MEPIEHAUKYISIPHOCT IPSIMBIX
U TUIOCKOCTEH

74 KnaccudunupoBaTe B3auUMHOE pACIONIOKEHHE MNPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIM Yroj, IpaHW JBYTPaHHOIO yrija,

7.5 pebpo IBYTrpaHHOTO YIJia, JIMHEWHBIM yroy ABYTPAaHHOTO YIUIa, TpaaycHas
Mepa JBYTPaHHOIO yria

76 OnepupoBarb MNOHATHSMH: MHOTOTPaHHUK, BBIHYKHEIP'I U HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOIOTPAaHHUK

77 PacriozHaBaTh OCHOBHBIE BHJIBl MHOTOTPAaHHMKOB (IMUpaMuja, IPU3Ma,
IpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHHMKH,  BbIOMpas ~ OCHOBaHMsS  JUIs

7.8 KJIacCU(UKaUU (BBIIYKJIbIE U HEBBINYKJIbIE MHOTOTPAaHHUKH, MPaBUJIbHbBIE
MHOTOTPaHHMKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeICIUIIEb])

7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB

710 OOBACHATH NPUHIMIBI NOCTPOCHHUS CEYEHHH MHOTOTPAHHUKOB, UCIOJb3Ys
METO/ CJIEJIOB
Crpoutp ceueHuss MHOTOIPAaHHHUKOB METOIOM  CJIEJOB,  BBINOJHSATH

7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: B
CBEpXY, COOKY, CHU3Y
Pemrate 3aaun Ha HAX0XKJIEHHE TEOMETPUUECKUX BEIUYHMH 110 00pa3iaM Uiu
aIropuTMaM, MPUMEHSS HU3BECTHBIE AHAIUTUYECKHE METOJIbl MPHU PElIeHUU

7.12 CTaHJApPTHBIX MAaTEMaTHMYECKHUX 3a/ad Ha BBIUMCIICHHE PACCTOSIHUM MEXIy
JIBYMsI TOYKaMHU, OT TOYKHU JO MPSMOM, OT TOYKH 10 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU
Pemrate 3aaun Ha HAXOXKJIEHHE TEOMETPUUYECKUX BEIWYHMH 110 00pa3iaM UiH
aIropuT™MaM, MPUMEHSS U3BECTHBIE AHAIUTUYECKHUE METObI MPHU PELICHUN

7.13 CTaHJApPTHBIX MaTEMaTUYECKUMX 3aJad Ha BBIUUCIECHHE YIJIOB MEXIY
CKpEIIMBAIOIIUMHUCA TPSAMBIMUA, MEXAY NPSIMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYyTPaHHBIX YIJIOB
Boruncnare 0o0bEMBI 1 IIIONIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,

7.14 nupamMuia) ¢ TNPUMEHEHHEM (OpPMYJ, BBIYUCISATH COOTHOIICHHS MEXIY
IUIOINAISIMUA TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOI'PaHHUKOB

7.15 OnepupoBaTh MOHSATUAMHU: CHMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCb U




TJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIOCKOCTh CHMMETPUHU (DUTYPBI
W3Bnekarh, mpeoOpa3oBBIBAT ¥ HWHTEPIPETHPOBATH HHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
4epTekKax U PUCYHKAX
[IpumensaTs reoMeTpuueckne (aKThl IS PEIICHUS CTEPEOMETPHUSCKUX
7.17 3a/ay, MPEINOoJIaraloluX HECKOJIbKO IIIaroB PpEIICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 33JIaHbI B SBHOU (hopMe
718 IIpumenars mpocTellie NpPOorpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CHCTEMBI IIPH PEIICHUU CTEPEOMETPUIECCKUX 3a1a9
719 [IpuBOANTH NpPUMEpPHl MAaTEeMATHUYECKHUX 3aKOHOMEPHOCTEH B MpPUPOAE U
JKU3HU, paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHaJIU3UPOBATh peallbHbIC
CUTyallud W MPUMCHSITHh W3YYCHHBIC MOHSATHS B MPOIECCE MOMCKA PEIICHHUS
MaTeMaTHu4ecKu C(HOpMYIHPOBAHHONW MPOOJIEMbI, MOACIUPOBATH peallbHbIC
7.20 CUTyallUl Ha S3bIKE TEOMETPUHU, MCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
HCITOJIb30BAHUEM T€OMETPUYECKUX TMOHATHUH W TEeopeM, ammapara anreopsl,
pemaTh NPaKTHYECKHUE 3a]a9d, CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPHICCKHIX
BEJIMYUH
11 KJIACC
Kon 5
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpust
OnepupoBarh TMOHATHSAMHU: HWIHMHIPUYECKAS ITOBEPXHOCTH, OOpa3yroIIne
6.1 IWIMHIPUYECKONH TMOBEPXHOCTH, IIWIMHIP, KOHHYECKas MOBEPXHOCTb,
oOpa3yromue  KOHHYECKOM  TOBEPXHOCTH, KOHYC,  cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (IMIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MTOJTyYSHHS TNl BpALLICHUS
6.4 KrnaccuduiupoBats B3aUMHOE pacioiioKeHue cepbl U MI0CKOCTH
OnepupoBarh TOHATHSIMH: [IAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CErMEHTAa, IMApOBOHM CJIOH, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI M IUIONIAAM  TOBEPXHOCTEH TEM  BpalllCHUS,
' T€OMETPUUYECKUX TeIl C MPUMEHEHHEM (popmyT
OnepupoBaTh TOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
6.7 OINMCaHHBIN 0KO0JIO chepbl, cepa, BNUcaHHAS B MHOTOIPAaHHUK WIH TEIO
BpallIeHUS
6.8 BBIYHCIATE COOTHOIICHHSI MEXKY TUIOMIAASIMH MOBEPXHOCTEH M 00bEMaMu
' MOIOOHBIX TE
6.9 H3O§Pa>KaTb n3ydaeMble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BrpinonHsATe (BBIHOCHBIE) TUJIOCKHME YEPTEKHW U3 PHUCYHKOB MPOCTHIX




6.11

6.12

6.13

6.14

6.15

00BEMHBIX (UTYpP: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS TeI
BpALICHUS

W3BnekaTb, HMHTEPHPETHPOBATH M MPeoOPa3OBHIBATE HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (urypax, TMpenCTaBICHHYIO Ha
4yepTekax U pUCYHKax

[IpumeHsITh TeoMeTpuueckue (GakThl JUIS PEIICHUS CTEPECOMETPHUCCKHX
3a/a4, MPEANOIarallMX HECKOJIbKO IIIaroB pEMICHUs, €CId YCIOBHUS
MIPUMEHEHHS 3J1aHbI B SBHOU (hopMe

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE  JACHCTBHS CIOKEHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOXEHHUS BEKTOpa HA YHCIO, OOBACHATh, KAKUMH CBONCTBAMH OHU
00J1a1aroT

[IpuMmeHsITh paBUIIO NapasuieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

6.17

6.18
6.19

OHepI/IpOBaTB IMOHATHAMMA: JCKAPTOBbBI KOOpPJAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BCKTOPOB, KOOPANHATHI BECKTOPA, YI'OJI
MCKAY BCKTOpaMU, CKAJIPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJIAHAPHBIC BEKTOPbI

Haxonguts CyYMMY BCKTOPOB MU HNPOU3BCACHHUC BCKTOPAa Ha YHUCIO, YI'OJI
MCXKAY BCKTOpaMH, CKaJIAPHOC NPOU3BCACHHC, PACKIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BEKTOpaM

3aHaBaTI> IJIOCKOCTb YPABHCHUCM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemarsn HpOCTCﬁHIPIG reOMCTPHUUYCCKUC 3aJa4r Ha IIPHUMCHCHUEC BCKTOPHO-
KOOPAMHATHOTI'O METOJa

6.20

Pemiate 3agad4u Ha JA0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIIEHUN U
HaXOXIACHUC TCOMCTPHUYCCKUX BCJIWYHH I10 06pa3uaM WK aJilrOpuT™Mam,
IIPpUMCHA HU3BCCTHBIC MCETOJbI npu peuicHun CTaHAAPTHBIX
MATCMAaTHYCCKUX 3aJa4

6.21

6.22

[IpuMeHATH TpoCTEHIIME MPOTPAMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpUpOAC U
JKHM3HH, PaCIIO3HABATH ITPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHATH MONy4YeHHbIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH PEaJIbHBIC
CUTYyallUu U IPUMEHATh U3YUYCHHBIEC ITOHATUS B IPOLECCE TIOUCKA PEILICHUS
MaTeMaTH4ecku chopMyITMpPOBAHHOW MPOOJIEMbI, MOIETUPOBATh peabHbIe
CUTyallUd Ha A3bIKE T€OMETPHUH, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIHU C
HCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHITHHM U TeopeM, amnmapara aareOpsl,
pemiatb  IpPaKTUYECKHE  3a4a4yd, CBSA3aHHBIE C  HAXO0XKICHHUEM
r€OMETPUYECKHUX BETUINH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomeTpus

OcHOBHbIE TOHATUA cTepeoMeTpuu. Touka, MpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

B3auMHOe pacrnonokeHue NpsAMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, TapallieIbHbIe
U ckpeummBawouecs npsmble. [lapamnensHocTs OpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MapajjielibHble MpsIMblE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
IPSMBIX, MapaUICJIbHOCTh MPSMOM M IUIOCKOCTU. YTIJBI C COHAlpaBICHHBIMU
CTOpPOHAMH, yroj MEXKIy IpsMbIMM B mpocTpaHcTBe. [lapamienbHOCTh INTOCKOCTEN:
napajiesibHble IUIOCKOCTH, CBOMCTBAa MapajulenbHbIX Iutockocteil. Ilpocreiimue
MPOCTPAaHCTBEHHBIE (UTYpbl Ha IUIOCKOCTH: TETpa’ap, KyO, mapauiesenune],
MIOCTPOCHHE CEUEHUH

[lepneHIUKYISIPHOCTh MPSMOM M TJIOCKOCTH: TMEPHEHAMKYJSpHbIE TMpSIMbIE B
IMPOCTPAHCTBEC, NPSAMBIC NAPAJIJICIBHBIC W NCPICHAUKYIAPHBIC K IIJIOCKOCTHU, IIPU3HAK
MEPIEeHIUKYISIPHOCTH MPSMOI U IJIOCKOCTH, TEOpEMa O MPSIMOM MEePHEeHAUKYIISIPHOI
MIJIOCKOCTH. YTJBI B IPOCTPAHCTBE: YTOJ MEXY MPSIMOM U TJIIOCKOCTBIO, IBYTPAHHBIN
yTOJI, TIMHEHHBINA YToJ ABYyrpaHHoro yria. [lepneHaukyssp U HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TIIOCKOCTH, TTPOEKITUS (PUTYpHI HA
MJIOCKOCTh. [lepreHIuKyIspHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mwrockocteil. Teopema o TpEX MepreHanKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAaHHMKA, BBIIIYKIbIE U
HEBBIIIYKJIBIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
Mpu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMas M HAKJIOHHAs TNpPU3MbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH Ipu3Msbl. [lapamienenumen, NpsAsMOyTrOabHbIN NMapajulenenunes u
ero cpomcrea. [lmpammpa: N-yrosibHas nmUpaMuaa, T'PaHW U OCHOBAaHUE IHPaMUIBL,
OoKOBasi M TOJHAs MOBEPXHOCTh MHUPAMM[bI, NMpaBWIbHAS U yceUEHHAs NMHUpaMUJA.
OneMeHTbl MNpu3Mbl M nupaMuibl. [IpaBUiibHbIE MHOTOTpaHHUKHU: TOHSATHE
[IPAaBUJIBHOIO MHOIOIPAHHHUKA, IIpaBUJIbHAs IpU3Ma M IpaBWIbHAs MUPAMHUIA,
MpaBWJIbHAS TPEYTOJIbHAS MUPaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
[IPaBWIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, MAOJAEKa’ap U ukocadapyrue CedeHus
MIPU3MBI U TUPaMUbI

7.5

CummeTpust B MPOCTPAHCTBE: CHUMMETPHS OTHOCUTEIBHO TOYKH, IPSIMOU, IIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHpaMHAax, NapajUleJIeNuIenax,  IMpaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Borunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yriasl. llnomans
OOKOBOI TOBEPXHOCTHU M MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3MbI. [11011a16 60KOBOM MOBEPXHOCTH H
MIOBEPXHOCTU IPaBUIBHON MHUpaMHIbI, TEOPEMA O IUIOIIAJU YCEUYEHHOM IMUPaMUIBI.
[Tonsitue 06 06bEMe. OOBEM MHUpPaMUIbl, TPUIMBI

1.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHHSI MEXIY IUIOLIAISIMU MTOBEPXHOCTEH,
00BEMaMH ITOTO0HBIX TET




11 KITACC

Kon

6.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylolllve HMWIMHAPUYECKON MOBEPXHOCTH, OCh
WITHHIPUYECKOW MOBEPXHOCTU. LIMaMHIp: OCHOBaHHMS M OOKOBas MMOBEPXHOCTD,
o0pa3yromias U 0Ch, TIIOMIA/Ib OOKOBOH U IMOJHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

Konunyeckas moBepxHOCTh, 00pa3yrolle KOHUYECKOW MOBEPXHOCTH, OCh M BEPILIMHA
KOHMUYeCKOW noBepxHocTH. KoHyc: ocHOBaHMe W BeplIMHA, OoOpasymoolias U OcCh,
IUIOIAb OOKOBOW M TOJHOW IOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyomme u
BBICOTA, OCHOBAHUs M OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHtp, paguyc, AuaMeTp, IUIOMIAb MOBEPXHOCTH cephl. B3aumuoe
pacrioniockeHue cepsl W IJIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IUIoImaib
chepsl

N300pakeHue T BpallleHHs Ha IJI0CKOCTH. Pa3BépTka mumHapa U KOHyca

KoMOuHanmu Ten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BOUCAHHAS B MHOTOT'PAHHUK, WIIH TEIIO BPAIICHUS

6.6

6.7

[Tonstne o0 o6bEMe. OcHoBHBIE cBOiCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuieNienumnena u cieacTsus u3 He€. O0bEM mMUIMHApPA, KOHYCA.
O6béM 11apa u momaab cepsl

[TomoOHbIe Tena B npocTpancTBe. COOTHOMICHHUS MEXY TUIOIMIASIMH TOBEPXHOCTEH,
00BEMaMH MOJOOHBIX TEIl

6.8

6.9

Ceuenust nwimHApa (HapauielbHO W NEPIEHAUKYJISIPHO OCH), CEYEHUsS KOHyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/sIIee Yepe3 BEPIIMHY ), CeUeHMs L1apa

Bektop Ha miockoctd M B npocTpaHcTBe. (CIIOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOkEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuio mapamenenunena. Pemenue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMHU

6.10

[IpsmoyronbHas cucremMa KOOpPAMHAT B IpocTpaHCTBe. KoopaumHaTel BekTOpa.
IIpocreiimme 3amaun B KOOpAMHATax. YToJl Mexay Bekropamu. CkaiaspHoe
IIPOU3BE/ICHHE BEKTOPOB. BBIUMCIIEHHE YTIIOB MEXAY NPSIMBIMH M IIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBePsSIeMOro
TpeOOBaAHUS

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

Brnanenne MeTomamu JOKa3aTenbCTB, aITOPUTMAMH PEIICHUS 3a/1a4; YMEHHUE
dbopMyaHpOBaTH W ONEPUPOBATH MOHATHUSAMH: OIpEIeNeHHe, aKCHOMa,
TeopeMa, CIEACTBUE, CBOWCTBO, NMPHU3HAK, JI0KA3aTEILCTBO, PABHOCUIIBHBIC
(GOpMYIHPOBKH; NPUMEHATh HX; yMEHHE (QOpPMYyJIHUpOBaTh OOpaTHOE H
MPOTUBOIIOJIOKHOE YTBEPKJICHNUE, IPUBOJUTH MIPUMEPHI U KOHTPIIPUMEPHI,
UCTOJNB30BaTh ~ METOJ  MaTeMaTHYeCKOW  WHAYKIUH;  MPOBOAUTH
J0Ka3aTeIbHbIE PacCyKICHHS IPH PEIICHUN 33a4, OLICHUBATh JIOTHYECKYIO
NPaBUIBHOCTh  PACCY)KICHH; yYMEHHE  OIEpPHpPOBATh  IMOHATHUSAMHU:
MHOXKECTBO, IOJMHOKECTBO, OIEpallMd HaJ MHOXECTBAMH; YMEHHE
UCTIOJNB30BAaTh  TEOPETHKO-MHOKECTBEHHBIH  ammapaT Uil ONHCaHUS
pEaNbHBIX MPOIECCOB M SBJICHUW M TIPU PEUICHUH 331a4, B TOM YHCIE U3
ApyruX Y4eOHBIX IPEIMETOB; YMEHHE ONEepUpPOBATh IMOHATHAMHU: Tpad,
CBSI3HBII Tpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3aJ1aBaTh H
ONMHUCHIBAaTh Tpadbl pa3IMYHBIMU CIIOCOOAMH; HCIIONB30BaTh Trpadbl IMpH
pelLIeHny 3a1a4

YMeHHne onepupoBaTh MOHATUSIMHU: HATypajJbHOE YHCJIO, LEJI0E YHUCIO,
CTENEHb C IIENBIM IOKa3aTesieM, KOPeHb HATYpaJIbHOM CTENEHHU, CTETECHb C
palMOHANIBHBIM TIOKA3aTeJeM, CTENEHb C JACHCTBUTEIBHBIM I1OKA3aTENIEM,
morapuM YHCIIa, CUHYC, KOCHUHYC W TAaHTE€HC TIPOU3BOJBHOTO YHCIIA,
OCTaTOK M0 MOJAYJII0, PalUOHAIBHOE 4YHUCIO, HUPPALUOHAIBHOE YHUCIO,
MHOXECTBA HATYPaIbHBIX, IIEJIBIX, PAIIMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEIT;
YMEHHE HCMOJb30BaTh MPHU3HAKUA JIETMMOCTH, HAUMEHBIIUNA OOIni
JIENUTENIb U HAaNMEHbIIIee o0Iee KpaTHOe, aropuT™M EBKITHA TTPH pellIeHuN
3a/1a4; 3HAKOMCTBO C Pa3jIM4YHBIMU MMO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;
YMEHHUE BBITIOJIHATH BBIUUCICHUE 3HAYCHUN W MPeoOpa3oBaHUs BBIPAKECHUM
CO cTemeHsMH W Jorapudmamu, mpeodOpazoBaHus APOOHO-pAllMOHAIBHBIX
BBIPOKCHHI; yMEHHWE OINEepPUPOBAaTh MOHATUSMU: TOCIEIOBATEIHHOCTD,
apudmernueckas Mporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEYHO
yOBIBaromas reoMeTpuyecKas MIPOTPECCHS; yMEeHHe 3a/1aBaTh
MOCIIEI0BATEILHOCTH, B TOM YHUCJE C MOMOIIBID PEKYPPEHTHBIX (OpPMYI;
YMEHHE OMNEpPUPOBATh MOHITHSIMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUICKCHBIC YHCIIa, MOAYJIh M apryMEHT KOMIUJIEKCHOTO 4ucia, ¢opma
3aMUCH KOMIUIEKCHBIX YHhcel (TeOMETpUYecKasi, TPUTOHOMETpHUUECKas W
anrebpanveckas); yMETh TMPOU3BOJIUTH apu(MeTHYecKue ACUCTBUS C
KOMIUIGKCHBIMH ~ YWCJIAaMHW;  TPUBOJUTH  TPHUMEPHl  HCIIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMU: MaTtpuua 2x2 u 3x3,
OTIPENICTUTENh MATPHUIIBI, TEOMETPHUIECCKUN CMBICI OTIPEICTUTENS

YMeHune ornepupoBaTh TOHSATHSMH: pPAIMOHAIBHBIE, WPpPAIMOHAIBHBIC,
MOKa3aTeiabHbIe, CTEMEeHHbIe, Jorapu(MUUYEcKue, TPUTOHOMETPUUECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CHCTEMBbI; YMEHHE OTIEPUPOBATH MOHITUIMU:
TOKJECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO,
CUCTEeMa YpaBHEHHMHI U HEpaBEHCTB, PaBHOCWIBHOCTh YypaBHEHUH,




HEPABEHCTB U CUCTEM; YMEHHE PEIIaTh YPaBHEHUsl, HEPABEHCTBA U CUCTEMBbI
C TOMOIUBIO PAa3IMYHBIX NPUEMOB; pellaTb YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIaPAMETPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI
IUI pelleHHus MaTeMaTHYecKUX 3aJady M 3ajjad U3 Pa3JIM4HbIX olnacrteit
HayKH U pealbHOU KU3HU

YMeHue omnepupoBaTh TOHATUAMH: QYHKIUS, YETHOCTh (DYyHKIHH,
MEePUOJUYHOCTh (PYHKIMH, OrPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH
GbyHKIUH, SKCTpeMyM (QYHKIIUH, HAauOOJbIIee W HAaWUMEHBINECEC 3HAYCHHUS
GyHKIMU Ha MPOMEXKYTKE, HempepbhiBHAas (PYHKIMS, aCUMOTOTHI rpaduka
GyHKIMU, TIepBas W BTOpas MPOU3BOAHAs (YHKIUH, T€OMETPUYCCKHA H
¢bu3nueckuif  CMBICIT  MPOU3BOJHOM, TMepBOOOpa3Has, OINpeaeaEHHBIN
WHTETpAI, yMEHHE HAXOJIUTh AaCUMITOTHl rpaduka QyHKIMU; yMeHUe
BBIYUCTIATH MPOU3BOAHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3UIIUU
GyHKIUH, HAXOAWTh ypaBHEHUE KacaTeIbHOU K rpaduKy (QYyHKIIUU; YMEHUE
HaXOJUTh MPOU3BOJHBIC JIEMEHTAPHBIX (YHKIIMI; YMEHUE HCIIOJIb30BaTh
MPOM3BOJHYIO IS HMCCICHOBAaHUS (PYHKIMH, HAXOAUTh HaWOOJbIIHE U
HAaUMEHbIINE 3HaueHUs QYHKIUI; CTPOUTH TpauKu MHOTOUIEHOB C
WCIIOIb30BAaHUEM  afmapara MaTeMaTHUYeCKOro aHajiu3a, MPUMEHSTh
MIPOU3BOJIHYIO U HAXOXKICHHS HAWIYYIIEro pelleHds B NMPUKIATHBIX, B
TOM YHCJIC COIHMATLHO-YKOHOMHYSCKUX M (PH3UYECKHX 3a7adax; HaXOJUTh
wiom@aad u o0bEMBI (PUTy C TMOMOIIBIO MHTErpasia; MPUBOAUTH MPUMEPHI
MaTEMaTHYECKOrO MOJICITUPOBAaHUS C MOMOIIBI0 U epeHIHATBHBIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMH, oOpaTHas (yHKIHA,
KoMIo3uuus (yHKUUHM, JuHeHHas (QyHKOUsA, KBajapaTuyHas (QyHKIuS,
pauMoHanbHast (QyHKIUsS, CTeneHHas (QYHKUWSA, TPUTOHOMETPUYECKUE
¢GbyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMHM, TOKa3aTelbHas U
norapupmuyueckas (QyHKIUM; yMEHUE CTPOUTh TIpadUKH H3YyYEHHBIX
(GyHKIUH, BBINONHATH NpeoOpa3oBaHus rpapuKoB (GYHKIUH, UCIOIb30BaTh
rpaduKy A1 U3yYeHHs IPOLIECCOB M 3aBUCUMOCTEH, MPH PEIIeHUH 3a/1a4 U3
IpyruX YyYeOHBIX TPEIMETOB M 3aJad W3 pEajbHON JKWU3HHU; BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BEJIMYMHAMM; UCIOJIb30BaTh CBOMCTBA M
rpadukd QYHKIUH JUIST pEeUIeHHus YpaBHEHWH, HEPABEHCTB M 3ajad C
napameTpamu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pEeLIEeHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 3a/Jadd pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aJa4d W3 00JacTU yNpaBJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHHUS, HEpPaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HCCIIEN0BATh IIOJy4EHHOE peLICHUEe U
OLICHHMBATh IPaBAONOJOOHOCTh pE3yNbTAaTOB; YMEHHE MOJEIHPOBATH
peanbHBIE CUTyallud Ha A3BIKE MAaTEMaTUKH; COCTAaBJIATb BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI [0 YCJIOBHIO 3a/1a4M, UCCIIEIOBATH
MOCTPOCHHBIE ~ MOJAEIM C  HCHOJBb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yJIbTaT

VYMeHHe omnepupoBaTh MOHATHSAMHU: CpelHee apu(MeTHdyecKoe, MeInaHa,
HauOoIblllee U HAaMMEHBIIEEe 3HAYCHUS, pa3Max, JAUCHEpPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO HAa0Opa; yMEHHWE H3BJIEKaTbh, MHTEPIPETHPOBATH
nHpOpMaINIO, MPEICTABICHHYIO B Ta0NIMIaX, Ha JAMarpamMmax, rpadukax,
OTpPaXKAIOIIyI0 CBOWCTBA pEabHBIX IMPOIECCOB M SIBICHWUH; IMPEACTaBIATH




uHQOpMALIMI0O C TOMOIIBID Ta0IWII ¥  JUarpaMM;  HCCIEIOBaTh
CTAaTHCTUYCCKUE JIaHHBIC, B TOM 4YHCJIE C NPUMEHEHHUEM TIpadHuUecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TpaUUecCKu UCCIEAOBATH COBMECTHBIC
HAOJII0JICHUS C TIOMOIIBIO THArpaMM pacCEMBaHUs U JIMHEHHOW PerpeccHu

YMeHue onepupoBaTh NOHATHAMMU: CIIy4aiiHbIN OIBIT U ClIy4yailHOe cOObITHE,
BEPOSITHOCTh CIYYaHOTO COOBITHSA; YMEHHE BBIYHCISATH BEPOATHOCTH C
UCIOJIb30BaHUEM IPAQUUECKUX METO/I0B; IPUMEHATH (DOPMYJIbI CIIOXKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (OpMyy TOITHOH BEpOSTHOCTH, (HOPMYITY
bepuymnnu, koMOMHaTOpHBIE (akThl U (HOPMYJbl; OLIEHUBATh BEPOATHOCTH
peanbHBIX  COOBITHH; yMEHHE ONEpHpOBATh IOHATHAMHU: CIy4aiHas
BEIMYMHA, PACIpPEIEICHUE BEPOATHOCTEM, MaTEMaTHYECKOE OXHJaHUE,
JHCTIEpCUsl M CTaHJAPTHOE OTKJIOHEHHE CIy4alHOW BEJWYHMHBI, (YHKIHUU
pacmpenelieHuss W IUIOTHOCTH — PaBHOMEPHOIO,  IOKA3aTelIbHOIO U
HOPMaJIbHOTO PACIpeIeNICHUI; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YUYECHHBIX
pacnpenesieHuil I pelleHus 3a4ad; 3HAKOMCTBO C IIOHATHUSAMM: 3aKOH
OOJIBIIINX YHCEN, METO/IBI BHIOOPOYHBIX MCCIIENOBaHH; YMEHUE TIPUBOIUTD
IpUMEpbl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHUCEN B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSX; YMEHHE ONEPHUPOBATH MOHATHSIMH: COUYETAHUE,
NIePECTaHOBKA, YUCIO COYETaHUI, YMCIIO0 MepecTaHOBOK; OuHOM HbroTOHAa;
YMEHHE MPUMEHSATh KOMOMHATOPHBIE (DAKTHI M PACCYKICHHS ISl PEUICHUS
3ajja4; OLICHMBAaTh BEPOSATHOCTH  pPEaJIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYO MOJIEIb U UHTEPIPETUPOBATH NIOJYYECHHBIN PE3YIIbTAT

YMeHue  onepupoBarTh  MOHATUAMM:  TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYMHA yTJia, JIOCKUWA YToJl, ABYTPaHHBINA
YroJi, TpEXTpaHHbIA YroJ, CKPEIIMBAIOMIMECS MPSMbIE, MapAJIEIbHOCTh U
MEePIEHAUKYISPHOCTD MPAMBIX U IJIOCKOCTEH, YrOJl MEXKIY MPSAMBIMHU, YTOJ
MEXKy NPSIMOM M IJIOCKOCTBIO, YIOJI MEXIY IJIOCKOCTAMH, PACCTOSHHUE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY INPSIMBIMU, PACCTOSSHUE MEXIY
IUIOCKOCTSIMU; YMEHHUE HCMOJIb30BaTh MPH PEIICHUM 3a7a4 H3YYEHHbIC
(bakThl U TeopeMbl MIAHUMETPUH; YMEHHE OIEHHBATh pa3Mepbl OOBHEKTOB
OKpYKalolllero MHpa; CTPOUTh MATEMATHYECKUE MOJIEIA C MOMOIIBIO
F€OMETPUYECKUX TMOHATUM M BEIMYMH, peEllaThb CBS3aHHBIE C HUMU
MPAaKTUYECKHUE 3a0a4H

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAL (UTYPBL, 00BEM (GUTYpBI,
MHOTOTPaHHUK, IPaBUJILHBI MHOTOI'PaHHUK, CEUEHNE MHOTOTpaHHHKA, KYO,
napajiesienunes, Ipu3Ma, nupamujaa, Gurypa 1 MOBEpXHOCTh BpallCHUS,
WINHAP, KOHyC, map, cdepa, omanb chepsl, MIOLAaJb NOBEPXHOCTU
NUPaMUIbI, TPU3MBI, KOHYyCa, UWIMHIpPA, 00BEM KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena, NUpaMuibl, MPU3MbI, LWIMHApPA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTHU, CEUEHUSI KOHYCAa U LUJIMHJpA, NapaJljIelIbHbIE OCU
WIA OCHOBaHMIO, CEU€HHE Iapa, IUIOCKOCTb, Kacaromascs cdepsl,
HWINHAPA, KOHYCa; YMEHHUE CTPOUTh CEYeHHUE MHOTOTpaHHUKA, N300pakaTh
MHOTOTPaHHUKH, (UTYpPHl U TMOBEPXHOCTH BpAaIllEHUS, UX CEUYEHHUs, B TOM
YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATh CBOMCTBA
reOMETPUUYECKUX (QUTYpP, CAMOCTOSTENIbHO (OPMYJIUPOBATH ONpEeNICHUs
u3ydaeMbIX (UTyp, BBLABHraTh TUIIOTE€3BI O CBOWCTBAX M NPU3HAKAX
reOMETPUUECKUX (QUryp, OOOCHOBBIBATH WJIM ONPOBEPraTb HUX; yMEHHE
MIPOBOJIUTH KJAacCU(UKALUIO GUTYp 1O Pa3IMYHBIM MPU3HAKAM, BBITOIHATH
HE00XOAUMBIE JONOJTHUTENIbHbIE TOCTPOCHMSI
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YMeHue omnepupoBaTh  NOHSTHUSIMHM:  JIBHJKEHHE B IPOCTPAHCTBE,
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napajuleNbHBIA MEePeHOC, CUMMETpPHsI Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOMO00Ms, TOMO0OHBIE (QUTYPBI, YMEHHE
pacrmo3HaBaTh paBHBIE M TMOMOOHBIE (DUTYpPBI, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BATh T€OMETPHUCCKUE OTHOUICHUS TPU
pelIeHnr 3a/a4y; HaXOAWTh TEOMETPUYECCKUE BEIMYUHBI (IUIMHA, YTOII,
IO/, 00BbEM) TP PEHICHUH 3aa4 U3 JPYTUX YYCOHBIX MPEJIMETOB H H3
pETbHOM KU3HU; YMEHUE BBIYUCIATH TCOMETPHUECKHUE BEIMYUHBI (IJIMHA,
yroJl, IUIOIaab, O0BEM, IUIONIATh TOBEPXHOCTH), WCIOJB3Ysl H3YUYCHHBIC
GbopMyJIBI ¥ METOIBI, B TOM YHCJE: IUIOMIAh TOBEPXHOCTH IMHUPAMUIBL,
MIPU3MBI, KOHYCa, [IWIMHAPA, TUIOMAab chepbl; 00bEM KyOa, MPSIMOYTOJILHOTO
napaieNienunea, MUPaMH/Ibl, TPU3MBI, [IWIMHAPA, KOHYyCa, IIapa; YMEHUE
HaXOJUTh OTHOIIIEHUE 00BEMOB MTOTIOOHBIX (hUTYP

YMeHue omnepupoBaTh MOHATUSMU: MPSMOYTOJjbHas CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJAHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpPa HA WYHCIO, pa3IoKEHUE BEKTOpa Mo Oaswucy,
CKIIPHOE TPOW3BENCHHE, BEKTOPHOE TMPOU3BEACHHE, YIOl MEXIY
BEKTOpaMH; YMEHHUE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOM JIJIs
pEIICHUs TEOMETPHUYSCKHX 33724 U 33724 APYTUX YIeOHBIX IPEIMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMM METOJ Ul PEUIeHUs 3a]auM; ITOHUMaHue
3HaYMMOCTH MAaTeMaTHUKH B M3YYEHMU INPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUH; YMEHHUE PACIIO3HABaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, YMEHHME NPUBOJUTH IPHUMEPBI MAaTEMaTHUECKHUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKON HAyKH



IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kona IIpoBepsieMblii 3JIEMEHT COJAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 | HarypasbHble u nenble uncna. [Ipu3Haku JenMMOCTH LIEIbIX YHCEN
12 Parnmonanbubie yncna. OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MIPOLEHTHI, OECKOHEUHBIE
NepUOANYECKHE TPOooH
13 Apudmerndeckuit KOpeHb HaTypaJibHOW cTerneHu. JleficTBUsS ¢ apupMETHYECCKUMHU
KOPHSIMU HaTypajibHON CTENEHU
14 Crenenp ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAIBHBIM IoKa3areneMm. CBoicTBa
CTETeHH
15 CuHycC, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. JleciTuuHbIE U HaTypalIbHbBIE JIOTAPUPMBI
JeiictButensHbie yucia. ApudmeTuyeckue omnepanu ¢ JeHCTBUTENbHBIMU YUCIIAMHU.
1.7 | IlpuOnmx€HHbIE BBIYMCICHUS, MPaBUIa OKPYIJIEHUS, IMPUKHUJKA U OLIEHKA pe3yJbTaTa
BBIYHCIICHUI
1.8 IlpeoOpa3oBaHue BBIpAKCHUMA
1.9 | KowmmiekcHble uncia
2 | VYpaBHEHHUS U HEPABEHCTBA
2.1  Ilensle u qpoOHO-paIMOHATIHLHBIE YPABHEHUS
2.2  VppaunuoHanbHbIE YpaBHEHHS
2.3  TpuroHomerpuueckue ypaBHEHUS
2.4  TlokasarenbHbIC U IoTapu(HPMUIECKHE YPABHEHUS
2.5 | llensle u qpoOHO-palMOHATIHHBIE HEPABEHCTBA
2.6  VppanmoHaibpHBIE HEPABEHCTBA
2.7  TlokasarenbHble U Jlorapu(MuUecKre HepaBeHCTBA
2.8  TpuroHomerpuueckue HEpaBeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C MapaMeTpaMu
2.11 Marpuna cucteMbl TUHEHHBIX YpaBHeHHH. OnpeenuTenb MaTPUIIbI
3  ®OyHKumHu U rpaduKu
31 OyHKIMA, crnocodbl 3amaHus QyHkiuu. ['paduk Qynkumu. BzaumHO 0O0paTHBIE
dbynkiun. YétHele u HeuéTHbIe QyHkimu. [leproanueckue GpyHKIUN
Ob6nacte onpefeneHUs M MHOXECTBO 3HaueHWM QyHkuuu. Hymn Qyskmm.
39 [TpomMexyTKH 3HAKOMOCTOSTHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKkCUMyMBbI
U MUHMMYMbl ¢yHKkuud. HauGomnbinee W HauMeHbIee 3HaueHHE (QYHKIUMU Ha
IPOMEXKYTKE
33 CrenenHas QpyHKIMS ¢ HaTypaJbHBIM M IIeJIbIM Hoka3aTtesneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpad UK KOpHSI N-OW CTENeHH
3.4  Tpuronomerpuueckue GpyHKIINH, UX CBOMCTBA U rpaduKu
3.5  IlokazarenpHas u Jorapudmuueckas pyHKIUHU, UX CBOMCTBA U rpaduKu
36 Touku pazpsiBa. AcumnToThl rpadgukoB QyHkiuii. CBoiicTBa GyHKIHMA, HETPEPHIBHBIX

Ha OTPE3KC




3.7

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH

3.8  Apudmernyeckas u reomerpuueckas nporpeccun. @opmMyiia CIoKHBIX MIPOIIEHTOB

4  Hayana maTeMaTH4yecKOro aHajau3a
4.1 | TlpousBoaHas pyHkimu. [Ipon3BoHbIC 3TIEeMEHTAPHBIX (YHKIUI

[IpumeneHne NPOM3BOJHOW K HCCIENOBAHUIO (YHKUMH Ha MOHOTOHHOCTH H
4.2  skcrpemyMmbl. Haxoxnenue HauOosblIEro M HAMMEHBILIErO 3HA4YeHHs] (QYHKIMHU Ha
OTpe3Ke

4.3  TlepBooOpa3znas. MHTErpai

5 | MHoxecTBa U JOTHKa
5.1 | MHokecTBO, Oonepanny HaJl MHOKecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2 Jloruka

6 | BepoATHOCTH U CTATHCTHUKA
6.1 OmnucaTenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombOunaropuka

7 TI'eomerpus
7.1  ®urypsl Ha IJIOCKOCTU
7.2 IlpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3  MHororpaHHUKH
7.4  Tena u mOBEPXHOCTH BpaIlCHUS
7.5 KoopauHaTbl 1 BEKTOPHI







