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MOSICHUTEJIbHAS 3AITUCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHs JJIsi 00Yy4aOLIHXCS
10 —11 knaccoB pa3paboraHa Ha ocHOBe dDenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTEeMAaTUYECKOMY OOpa30BaHUIO, M TPAIUIMNA POCCHHCKOTO OOpa30BaHUS.
Peanmusanus  mporpamMMbl  oOecrieunMBaeT — OBJNAJACHHE  KIIOYEBHIMH  KOMIETCHLUSMH,
COCTABJISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIIOCTHOCTh
OOMIEKYJIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS JMYHOCTH 00YYaOLIHXCS.

HEJNW N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOTro Kypca TeOMETpUH Ha YpPOBHE CpeAHEro oOmero ooOpa3oBaHuUs
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTUS OO0yYaromuxcs, (OpMHUPOBAHUS
(GYHKLIMOHAIBHON MaTeMaTU4YecKOM TI'PaMOTHOCTH, H3YYEHHUS JAPYIHX Y4eOHBIX JIUCLMILIMH.
PazButne y oOydarommuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTpUYECKUX aOCTpaKLuii, COOTHOIICHUH PEabHOIO U UEAIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKON HAayKOM SIBJICHUH U IPOLECCOB PEAIIBHOIO MUpPA, MECTE T€OMETPUU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS YYallUXCsS, a TakXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTcsl OAHMM K3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaK KakK O0eCIeYrBAaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MpblluUIeHUE, (GopMHpyeMOe MpU H3yYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TIOCTPOECHUH IEMOYKU JIOTUYECKMX YTBEPXKAECHUH B XOJ€ pelIeHUs
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTedbHOCTH 4YenoBeka. OpHEeHTalus 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIOBHE YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO IPeoOpa3oBaHMsA  JACUCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHON U TPYI0BOM
NeSITETIbHOCTH, SIBJISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOIIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOeHUS MMporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpa3oBarenbHOe U OONIEKYJIBTYPHOE pPa3BUTHE OOyYarolMxcs depe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30BaHus Mo
CHENHUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJF30BAHUEM T€OMETPHH.

[IporpamMa mo reoMmeTpuuM Ha 0a30BOM YpOBHE NpeIHA3HAYCHA JUI OOYYarOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJAHEHHH Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHUsI, CBA3aHHBIE CO CIIEUU(PUKON reOMETPUN U HEOOXOAUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
Oonee ri1yOo0KO, €Clii B JaJbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrkeHHe el OCBOEHUS MPOrpaMMbl 00€CIIEUUBAETCS PELICHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHbIMU 3a7auaMil OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:



e (dopMupoBaHHE TPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KYJIbTYypHl U

0CO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;
e (QopmupoBaHuEe TMPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalIeHUS Kak o
BaXXHEUINNX MaTEMaTHYECKUX MOZCIIAX, MO3BOJIAIOIIUX OMUCLIBATHL U U3Y4YaTh PA3HBIC
SIBIICHHSI OKPYKAIOLIETO MUPA;

e (QopmupoBaHUE yMEHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEAbHOM MUPE
MHOTI'OTpaHHUKHA U TCJIa BPALLICHU,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha HW300paKEHHIX
NIPOCTPAHCTBEHHBIX (DUTYD;

o q)OpMI/IpOBaHI/Ie YMCHHA ONICPUPOBATH OCHOBHBIMH IMOHATHAMH O MHOI'OIpaHHHKaX H
TCJIaX BpallCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

® OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IMPOBOAUTH HECIJIOKHBIC JA0Ka3aTCJIbHBIC pPacCyxxKacHusd B X0ae pemicHuAd
CTEPEOMETPUYCCKUX 3aJ1a4 U 33/1a4 C IPAKTUICCKUM COJICPKAHUEM;

® Da3BUTHE MHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  o0ydarommxcs,
MMO3HABATEIILHOM AKTUBHOCTH, UCCJICAOBATCIbCKUX YMCHI/Ifl, KPUTHUYHOCTH MBIIIJICHUSA

e (dopmupoBaHue (GYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS TEOMETPUYCCKHUX TIOHSATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEIbHBIX JKU3HEHHBIX CUTYalUSX WU IMPU H3YUYEHUU APYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpPOBAaTh WX Ha S3BIKE
TreoMeTprun u cO31aBaTh TCOMETPHUICCKUC Moaciu, MNPUMCHATH OCBOCHHBIN
TCOMETPUYCCKUIN  ammapat Juisi PEIICHHs NPaKTUKO-OPUEHTHPOBAHHBIX — 3aj1ad,
UHTEPIPETUPOBATHL U OLICHUBATH IT0OJy4YECHHBIEC PE3YyJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO POTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpC CTEPEOMETPUHU
B Hadaji€ €ro Mu3ydCHuA 3alad, peHIacMbIX Ha YpPOBHC MWHTYUTUBHOI'O IIO3HAHUA, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYCCKOro M MNPOCTPAHCTBEHHOI'O MbBIIIJIICHUA, CTUMYIHUPYCT IMMPOTCKAHUC HWHTYHTHBHBIX
IPOILIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3YUEHHIO MTpeIMeTa.

[Ipenmourenue OTHAETCS HAIJAJHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
JeATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEJICTABICHUM Yy Yy4allUXCsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELIeHHs 3a/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOAUTCS C
OTIOPOI Ha HAIISITHOCTh, a OTIEPUPOBAHUE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIAHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrHUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M MO TrojJaM OOy4YeHHsT Ha YpPOBHE CpPEIHETO OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oOBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
4TOOBI OBJIAACHUC TCOMETPUICCKUMU IIOHATUAMHAU n HaBbIKaMH OCYIICCTBIIAIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COONIIOJIEHMEM MPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIC 3HAHUS BKITIOYAIIMCH B OOIYI0 CUCTEMY I'€OMETPUICCKHUX TPEACTABICHUH 00yJaronuXcs,
pacumpsis 1 yriayosnsis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 ydeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, IpsimMasi, IJI0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeIuMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; MApaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimue npocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; NocTpoeH!e CeYeHuil.

[lepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApajuleIbHbIE M NEPIEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YToll,
JIMHEHHBIN YroJjl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas mpu3mMa; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoictsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBaHHME NHUpPaMHbl, OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJBL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBUWIbHBIN TeTpasp; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HOoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
MAPaMU/BL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpamMuax, apajuieienuneaax, NpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTh, OOpa3ylouie UUINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3yrolline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol moBepxHocTH. KoHyc: ocHOBaHue M BeplIMHA, OOpa3yiomas M OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollie M BBICOTA; OCHOBAaHUS U
OOKOBAast TOBEPXHOCTH.



Cdepa m map: ueHTp, paauyc, IUaMETp; IUIOMIA[b MOBEPXHOCTH cdepbl. B3ammHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIommas chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTh. Pa3BEépTka HUIUMHIpA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHHK, WU TEJIO BPAIICHHUS.

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tono6uble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAIIMH IOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust wwiMHIApa (MapauieNbHO U NEPICHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CII0XKEHNE U BBIYMTAaHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM IPABUII IEUCTBUI C BEKTOPAMHU.
IIpssmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHatel Bekropa. lIpocreimme
3a/layd B KOOpAMHATax. YTroa Mexay BekTopamMu. CKalipHOE IPOU3BEIECHHE BEKTOPOB.
Brruucnenue yrioB MeXIy HpsIMBIMH U TIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ IPH
PELICHUN T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI

JUYHOCTHBIE PE3YJBbTATbBI

JIngHOCTHBIE PE3yNIbTaThl OCBOCHHUSI IMPOrpamMMbl ydeOHOro mpemmera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIEHa POCCUHCKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp Tpa’kIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIMTAHME:

c(hOPMUPOBAHHOCTBHIO POCCUIICKON IPayKIAHCKON MIESHTUYHOCTH, YBaKEHHUS K MPOILLIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILONEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTYIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOHYHMBOTO OyIyILIEro.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOUYasg ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIEeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUJOB UCKYCCTBA.

dusznyeckoe BOCIUTAHNE:

c(OpMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOTO U 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCThH); (PU3MUECKOI0 COBEPIIECHCTBOBAHUSA, IPU 3aHATUAX CIIOPTUBHO-0370POBUTEIHHON
JIE€SATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam npodeccHoHaTBEHON NEeITeTbHOCTH, CBS3aHHBIM C MATEMATHKON W €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSDKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aaa4 MaTeMaTI/I'—IeCKOI\/'I HaHpaBJ'IeHHOCTI/I.

IKo0J0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUEM
M100aMbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEHTalMed Ha  MPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN UIsS peleHHsl 3a7ad B O00JIaCTH OKPYXKAIOIeH Cpelbl, TIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPY>KAIOIIEN CPEBI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YEJIOBEUYECKOM JEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTHHCCKOﬁ KyJII:TypOﬁ KakK CpCIICTBOM IIO3HAHUA
MHpaA; TOTOBHOCTBIO OCYIIECTBJISATh TMPOEKTHYID W HCCIEIOBATEIBCKYIO JIESITEIbHOCTD
HHIAWBHUAYAJIBLHO U B IPYIIIIE.



METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrpaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBLIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyarowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1ecTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHWUH MEXAY MOHATUSMU; (HOPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS JIJIsi 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHUAX; IpeIiaraTb KPUTEPHUH JUTSI BBISBIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUN ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

basoBble ucciiegoBaTe/IbCKHeE 1eHCTBUSA:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOILINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHHO (OopMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yibTaTaMm
MPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JJOCTOBEPHOCTH MOJNYyYECHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIITOIOKCHHS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JCPUIUTHI HHOOPMAIIUN, JAHHBIX, HEOOXOIUMBIX JUISl OTBETA Ha BOMPOC H
JUTSL PEIICHUS 33]1a49H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MPEJICTaBICHHUS,

® CTPYKTYpHpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATh €€ B  pa3iuuHbix (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OlEHUBaTh HAAEKHOCTh HH(OpPMALMU TO CAMOCTOSTEIHLHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.



2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoCmsy
COYUANLHBIX HABBIKOG 00YHAIOUUXCAL.
Oo0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSMH U LIEIAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBAaTh
IIOJIYYEHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYX1aeMOW TeMbl, IPOOIIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJCH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COIMOCTABJISITh CBOU CYXKIEHUS C CYXKACHHUAMH JpPYIMX YYacTHUKOB JMAJIOra,
OoOHapyKUBaTh pa3iIMune U CXOJACTBO MO3ULUI; B KOPPEKTHOH opme popMyIMpOBaTh
pa3sHOIJIacHsl, CBOU BO3PAKCHHUS;

IIPEJICTABIIITh PE3YJIbTAThl PEIICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3ahay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

Corpyannuecrso:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElb COBMECTHOW JESITEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbl PadoT,
JIOTOBApUBATHCS, OOCYXJaTh IMPOIECC W pe3yyibTrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOI YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
MPOJIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pezynamusnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTI.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIIOCO0 peleHus ¢ yuéTomM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIaJ€Th HABbIKAMU IIO3HABATEIIbHOM pPe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pe3yJbTaToOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOLEcca M Pe3yJbTaTa PEIIeHHs MaTeMaTH4eCKON
3a/1a4u;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAlJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUUMHBI
JOCTMDKEHUSI WIIM HEIOCTHMIKEHHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTH OIIUOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX

3aaad.



OnepupoBaTh TMOHATHSIMHU: MAPAUICIBHOCTh W MEPICHIAUKYISIPHOCTh MHPSIMBIX U
MJIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE PaCTIOIOKEHUE MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYIPAaHHBIA Yroj, TpaHWd JABYIPAHHOTO yriia, pedpo
JIBYTPAHHOTO yTJa; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpaayCcHas Mepa JBYTPAaHHOTO yria.

OnepupoBaTh MOHSITUSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABUIBHBIA MHOTOTPAHHHK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITUPaMUA; MPH3Ma, MPSIMOYTOIbHBIHI
napajuienenunes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHWS Ui Kiaccuukanum
(BBIIIYKJIBIC M HEBBIMYKJIbIC MHOTOTPAHHUKH; IPAaBHJIbHBIE MHOTOTPAHHHKH, TMPSIMbIE U
HAKJIOHHBIE IPU3MBI, ITAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CCUCHHIA, UCTIOJIb3YSI METOI CIIC/IOB.

CtpouTh cedeHUss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATEH (BBIHOCHBIC) TUIOCKHE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WiIn
QITOPUTMaM, MPHUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEIICHUH CTaHAapPTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUMCICHHE PACCTOSHHA MEXAY ABYMS TOYKAMH, OT TOYKH IO
IPSIMOM, OT TOYKH JI0 IUIOCKOCTH, MEXK]y CKPEIIUBAIOIIMMUCS MPSMBIMHU.

Pemarp 3amaur Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 O00OpasmaM WIn
QITOPUTMaM, MPHUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEIICHUH CTaHAaPTHBIX
MaTEeMAaTHYECKUX 3a7ad Ha BBIYHUCICHHE YTJIOB MEXTY CKPEIIUBAIONIUMUCS MPSIMBIMH, MEXKITY
MPSIMOY U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeraucnsate 00bEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPU3Ma, MHpaMua) ¢
npuMeHeHHeM (GOpMYI; BBIUMCIATH COOTHOIIEGHUS MEXIy IUJIOMAAsIMH TOBEPXHOCTEH,
00BEMaMH TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHITUSIMU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHYSCKHUX (PUTYpPAX, TPEJCTABICHHYIO HAa YepTekaxX U PUCYHKAX.

[IpumensT reoMerpuueckue (HakThl OIS PEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MIPEJITOJIATAOIINX HECKOJBKO IIIarOB PENICHUS, €CIIM YCIIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOUN
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHBIC CPEJICTBA H JJICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKHX 3a]1ad.

[TpuBOIUTE, TpPUMEpPHl MAaTEMATHYSCKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKW3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TOMydeHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3HPOBATh PEalbHBIC CHTYAIlUU U
OPUMEHSTh HM3YUYEHHBIE TIOHATHS B  TMPOILECCe TMOWCKAa PEIIeHHUs  MaTeMaTUYeCKH
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh pPEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
WCCIIEIOBATh TMOCTPOEHHBIC MOJENTU C WCIOJIB30BAaHHEM T'€OMETPUUYECKUX TOHATUUA U TEOPEM,
amnmapara aJreOpsl; penrath MPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM T'€OMETPHICCKUX
BCJIMYMH.

11 KJIACC
OnepupoBaTthb TOHSATHSIMHU: IWIMHAPHYECKas MTOBEPXHOCTb, oOpazytomue
[IMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIINe KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.
Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map).
OOBACHATH CITOCOOBI MOTyYSHUS TEJl BPALLCHHUS.



KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOIAAM IOBEPXHOCTEH TeN BpallleHHs, F€OMETPUUECKUX Tesl C
npUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOTIOIPaHHUK, BIUCAHHBIA B c(epy MU OMHCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPAIICHUS.

BBIUNCIIATE COOTHOLICHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 00bEMaMH IOJO0OHBIX
Tell.

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

N3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BbIBATE HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CIOKEHHS BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO NapaJuIeICINIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY BEKTOPAMM, CKaJSIPHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMH,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATHE BEKTOP 110 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUECKUX  3ajad,
MIPEANOIAralOIIMX HECKOJIbKO IIAarOB PEIICHMs, €CIM YCIOBHsS IPUMEHEHHUs 3aJaHbl B SBHOU
dopme.

Pemate mpocreiimye reoOMeTpUYECKUe 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOA.

Pemrate 3amaun Ha JOKAa3aTrelbCTBO MAaTEMAaTHYECKHMX OTHOIIECHUNM M HaXOXICHHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aJIrOpUTMaM, IMPUMEHsST U3BECTHBIE METOAbI IpU
pelIEeHNH CTaHIAPTHBIX MATEMATUYECKUX 3a1a4.

IIpuMeHATh IpoCTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a/a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HH,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC CUTyalUU U
INPUMEHATh  W3Y4YEHHBbIE IIOHATHA B  IIPOllECCE ITOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallud Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh MOCTPOEHHBIE MOJIEIN C HMCIOJIb30BAHMEM TI'€OMETPUUYECKHX IOHATHU U TEOpEM,
anmapara anreOpbl; penaTth NIpakTUYECKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoandecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (u BbIE)
/i IporpaMMBI Beero OHTPOJILHBIE pakTuyeckue (uupposbIe
padoThI padoThI oOpa3oBare/bHbIE
pecypcsbl
bubnunoreka LIOK
! Baenenne B crepeomeTpHio 10 https://m.edsoo.ru/1c209e37
2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubmuorexa [{OK
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYIubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.eds00.ru/1c209e37
bubnuoreka [IOK
> Mrororpanuii 1 . https://m.edsoo.ru/1c209e37
N bubnuorexa [{OK
6 OOBEMEI MHOTOTpaHHHKOR ; . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YTJIbI 4 1 bubmorexa [IOK
p ' P T https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM KOHTDONLHEL Mo aKTHIeCKNH (bpoBbie)
) NPOrpamMMbl Bcero OHTPO ¢ P eckue P
padoTbI padoTbl o0pa3oBaTe/bHbIE
pecypchbl
bu6mmoreka [IOK
1 Tena pamenus 12 https://m.edso0.ru/1c209e37
" bubnmoreka [JOK
2 ObbEubI TEN S 1 https://m.edso0.ru/1c209e37
bubmuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHHIMA https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne TeMa vDoKa K n Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n yp Bcero OHTPOILHbBIE PaKThHHecKue H3y4YeHHsl  oOpa3oBaTeIbHbIE
padoTshI padoThI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocrpaHcTBo. IIpaBuna
1 1/1506 E)KGHI/IH HapHc Kax: 1 Bubmuorexa HOK
P pHCyHax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIUHBI OTPE3Ka
TousTus: mepecexaroniuecs
2 IUIOCKOCTH r?e eceKaII;I necs 1 Bubmorexa IOK
» 1Ep m https://m.eds00.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
TousTus: mepecexaroniuecs
3 ILIOCKOCTH r?e eceKaIIz)I necs 1 Bubmorexa HOK
> 11ep m https://m.edsoo.ru/db685e73
psiMasi | MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha bubmuoreka [IOK
4 1 .
pHCYHKaX, Ha TIPOESKIIMOHHBIX https://m.edsoo.ru/a63959d
yeprexax
HauanbHabeie cBeqeHus 0 KyOe u
5 HOAPaMUIE, UX Ia[BBé TKI/IZIMO el 1 Bubmaorexa LIOK
PaMHJIC, UX p p ACTH. https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAHHHUKOB
HauganbHble cBeneHNs 0 KyOe U
6 OUPaMUIE, UX 22113136 TKI/I?/IMO el 1 Brbmrorexa LIOK
PAMIIC, WX pasBep e https://m.edso0.ru/3d8ffd32
CeueHHUsI MHOTOTPAaHHHUKOB
ITousaTie 00 aKCHOMATHYECKOM
7 MIOCTPOEHUHU CTEPEOMETPHHU: 1 bubnmnorexa [JOK

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/0cc5c4fe
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IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubnunorexa LIOK

MapaJijiCJIbHBIC IIJTIOCKOCTU

8 AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/239c8ch4
CJIEJICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CJIE/ICTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUN: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsmMbIxX
11 B [IPOCTPAHCTBE: MEepeCeKaroIuecs, bubnuoreka [IOK
HapauIeIbHbIC M CKPEIINBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMble
[TapannenabHOCTh NPSMBIX U
| ascersha e Buniorsa LOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapAJUIEIBHOCTD
TPEX NMPSAMBIX
[TapamienbHOCT NIPSAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE: bubmuoreka [IOK
[MapamienpHOCTD NPSIMO 1 https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriel ¢ cCOHanpaBJIEeHHBIMU bubnmnorexa [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaieapHOCTh IIIOCKOCTEH: bu6muoreka [JOK

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

bu6nmoreka [IOK

18 IJIOCKOCTEN https://m.edso0.ru/e504d656
o | Do e B 10K
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapayuiesenumne/
20 [TocTpoenue ceueHuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenumii bubmmorexa LIOK
https.//m.edsoo.ru/ec26fe5d
KonTtponpsHas padora o Teme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrtpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
23 magesoents neprenmyAp BuGmorera LIOK
) https://m.edsoo.ru/b19f6a5d
IpSIMbIE B IPOCTPAHCTBE
24 [psiMble mapasuienbHbIE U Bbu6mmoteka [JOK
NEepPIEeHANKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
NpsSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHauKyIIpHOCTH bubmuoteka [IOK
IPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMma o npsmoi bubmuoreka [IOK
HEePICHIUKYIISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
NEPIEeHIUKYISIPHON MIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoit bubmuorexa [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edsoo0.ru/7d18834b
31 [leprieHaUKYNISAp U HAKIOHHBIE: bu6muoreka [JOK

pacCTodHUC OT TOYKHU OO0

https://m.edsoo.ru/33c477d3
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IUIOCKOCTH, PACCTOSIHUE OT IPSAMOH
J10 IIJIOCKOCTH

[IepnieHauKYSp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHbIE:
33 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/a5b7b8e3
J10 TUIOCKOCTH
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:
34 paccTosiHue OT TOYKH JI0 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
HPSIMOH | TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
38 NPU3HAK MEPICHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTeS! https://m.edsoo.ru/ec3e2da3
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
39 NPU3HAK MEPIECHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTeS! https://m.edsoo.ru/ed9e2a8e
o | Do mome B 10K
I[E VX HJ‘IOCKECTCI%I YAp https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepHeHANKYIApax BH6H_HOTeKa IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHauKyIsIpax bubmuorexa [JOK
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https://m.edsoo.ru/52188a7d

bu6nmoreka [IOK

43 Teopema 0 Tpéx nepne UKy 1pax https://m.edsoo.ru/9f246736
KonTtponpHas pabora mo Temam
44 "[leprieHANKYIAPHOCTD MPSIMBIX U bubmuorexa [JOK
wiockocteit" u "YTIbl MeX Ty https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTie MHOTOTpaHHUKA,
HOBHBI MEHTBI
45 ;(I:{O(;“OFP;H?{JEK; BBIMYKJIIbIE U bubmorexa HOK
’ https://m.edsoo.ru/2d24e873
HEBBIITYKJIBIC MHOTOTPAaHHUKH;
pa3BEépPTKa MHOTOTPAHHUKA
[Tpusma: N-yronpHas nmpu3Ma; rpaHu
16 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U Bbu6motreka [IOK
HaKJIOHHAS [IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TIOBEPXHOCTH MPU3MBI
[Tapannenenunen, npsMOyroOIbHBIHI bubnnorexa [JOK
47 . .
napaJuIeNIeuIe] U ero CBOicTBa https://m.edsoo.ru/8a7be683
[Mupamuma: N-yroapHasi mupaMua,
TpaHU U OCHOBaHUE MUPAMHU/IBI;
48 61(3)K0Ba5[ ¥ TIOJTHAS HOBEpXH(fLTL bubmorexa HOK
https://m.edsoo.ru/fb1cd0a5
MUPAMHU/IBL; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHSITHE TTPABUIILHOTO
49 MHOT'OI'PAHHUKA; TPABUIIbHAS bubmmnorexka HOK
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAs TUPaMHUIA
Y TIPaBUIIBHBIA TETPAdP; KYO
[IpencraBnenue o MpaBUIBHBIX
50 MgoforpaHHHKax: oiTaazlp bubmorexa OK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKAadp U UKOCAdIP.
51 CummeTpus B IPOCTPaHCTBE: bubnuotexa [JOK
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CUMMETpPUS OTHOCUTEIIBHO TOUYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUaX,
napajuiesenuneax, paBuiIbHbIX

https://m.edsoo.ru/b9e777d9

MHOTOI'PaHHHKAX
o | Brome oo B LOK
P - bebpa, https://m.edsoo.ru/6cdbecef
JINArOHAJIN, YTJIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 mpusws, riowa ocHosanni Busmitorera LIOK
P > THTOHAMD | ’ https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
5 mupavus, Teopeva o oK Busmitorera LIOK
PaMuR!, TEOp mant https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
TAPaMUIbI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHoOrorpaHHuKu" https://m.edso0.ru/a95f5c04
N bubmuoreka [IOK
56 [omstue 06 0bHEme https://m.edsoo.ru/7ad0020b
. bubmuoreka [IOK
>7 OObEM mapamuy! https://m.edso00.ru/235171b3
. bubnmorexa LIOK
58 OOBEM mupamm et https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 ObHEm mupamm e https://m.eds00.ru/79¢10312
. bubnunorexa LIOK
60 OOBEm mupamm et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edso0.ru/79853608
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bu6nmoreka [IOK

62 OOBEM mpu3MEI . https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 O0EM mpu3MEL . https://m.edsoo.ru/482d3f51
64 KoHnTponbHas pabora 1o teme 1 bubmuorexa [JOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTopenue, 06001IEeHNE
65 CHCTEeMAaTH3alLMsl 3HaHUH. 1 bub6nmmoreka [IOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
cHucTeMaTu3alurs 3HaHHM.
o | Bamcsemeporemventy | BuGmorera LOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH JIO TUIOCKOCTH,
MEXIYy CKPEIIMBAIOITUMUCS
IPSMBIMU
67 Wrorosas koHTposibHasA paboTa 1 ]f?tl/tIS::I;I/?nT.GeIijasc])_E)?‘I:/b9 146bc0
[ToBTOpenue, o6o0IIeHNE
cHUCTeMaTU3alrs 3HaHH.
o | Domenemeymmumy | BuGorra LOK
N ’ https://m.edsoo.ru/56765e8b
MEXIY MPSMOM U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

Ne ara
wn Tema ypoka Beero Kontposbubie IIpakTnueckue f;yq J—— (?g;;fg::;;fﬂlgj)p(mme
padoThI padoThI
pecypchl
L tter: nots nosepaioen 1 buGanorera LIOK
’ https://m.edsoo.ru/0341bc2b
chepnl
Bzaumnoe pacrnonoxenue chepbl

2 U IIJIOCKOCTH; KacaTelbHas 1 bubnunoreka LIOK
IUIOCKOCTH K cepe; MIoIaan https://m.edsoo.ru/bed12a43
cepsl

3 N3o6paxkenue cdepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
unuuapudeckast TOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHIECKON 1 bu6nmorexa LIOK
HIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
HUJIUHAPUYECKON MOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubmmnoreka HOK
[UIOIIAIh OOKOBO M MOJHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N306paxkenne nunuHapa Ha
IJIOCKOCTH. PazBépTka mmimHapa.

6 CeueHust MIMH]IPA (TTIOCKOCTHIO, 1 bubmuoreka [IOK
napauIeIbHON HITH https://m.edsoo.ru/016e25eb
NEePHEHIUKYISIPHON OCH
LHUAJTUHIPA)

Konnueckast moBepXHOCTb,
7 00pa3yrorme KOHNIeCKOU 1 bubnuotexa [JOK

IIOBEPXHOCTHU, OCb U BEPIINHA
KOHHYECKOW MTOBEPXHOCTH

https://m.edsoo.ru/c94ba09b
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KOHYCZ OCHOBAHUEC U BEPIIWHA,

bu6nmoreka [IOK

8 06pa3yIf’maﬂ 11 0¢h; TOMab https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH

0w mmcora; ocnonarnn n Goxonin buGarorera LIOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenust KoHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napauieIbHOW OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, POXOASIIEH uepe3
BEPILUHY)

11 Kom6unarus ten BpaieHus u Bu6moteka [JOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMMCaHHBIN

12 okoto cepsr; chepa, BricaHHAS B bubmmoreka [JOK
MHOT'OIPAaHHMK HJIH B TEIIO https://m.edso0.ru/0b136158
BpaIleHus

13 [TousTue 06 00BEMe. OCHOBHEIC bu6nmorexa LIOK
CBOIicTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

. bubmuoreka [IOK
14 OOBEM 1pHE/P3, KOHYCa https://m.edsoo0.ru/5513d87b
. bubnmorexa LIOK

15 OOBEM mapa 1 omane chepet https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAISIMU bubnmnorexa [JOK
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOJI0OHBIX TeN

g | Koo s B LOK
rer" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B bu6muoreka [JOK
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https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoskeHue U BRIYMTAHHE BEKTOPOB bubnmorexa LIOK
p https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YHCJIO buGnuorexa LIOK
p https://m.edsoo.ru/dee379eb
2 merowmanpm setropm. Bu6mtotetca LIOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBumo mapasuienenurena
2 pmmencmen pan nefermmi Bubmtoterca LIOK
p p A https://m.edso00.ru/5a827900
BEKTOpaMHU
g | Aeopmme st s Bumorera LOK
pup p https://m.edsoo.ru/d3alfe30
3aJa4
[IpssmoyronbHas cucrema
| ot g Bumorera LOK
Pt pa- https://m.edso00.ru/48db7058
[Ipocreiimiue 3anauu B
KOOpJIMHATaX
35 Crammpnos mpomsmenemme Busmiorera LIOK
p p a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bubmmnoreka HOK
IPSMBIMH U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | Ao o o o Bumorera 0K
P N P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwme, 0600IIEHNE 1
8 CHCTEMAaTHU3AIIMS 3HAHUH. bubmuoreka [{OK
OcHoBHbIe GUTYpPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMbI Kypca IIaHUMETPUH
29 [ToBTOpeHnue, 06061IeHNE U bu6nunorexa LIOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpeMBbI Kypca INIaHUMETPHH

https://m.edsoo.ru/078cd184

[ToBTOpEHME, 0000IIICHUE 1

30 cHUCTeMaTH3aIlys 3HaHWi. 3a1aun 1 bubnuorexa [JOK
IUTAHUMETPUH U METOJIBI X https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHnue, 0600IICHNE 1

31 cUCTeEMaTu3anys 3HaHu|. 3agaqu 1 bu6nmmoreka [IOK
IUIAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffda97
peleHus
IToBTOpEHME, 0000IIICHUE 1

32 CUCTEMAaTH3alMs 3HAHUH. 1 bubnuorexa [JOK
OcHoBHBIC GUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

bubnunoreka LIOK

33 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.ru/ec24dfc?

34 [ToBTOpEeHue, 06001mEeHNE U 1 bubmmnoreka HOK
CHCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

;
7.1

7.2

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi

I'eomerpus
OHCpI/IpOBaTb IOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX IIPU PEIICHUU
reOMETPUYECKUX 3a/1a4

7.3

7.4

OnepupoBarh MNOHATUAMH: NApaLIEIbHOCTh M IMEPHEHAMKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEN

KnaccupuuupoBars B3aMMHOE PacloONOKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

7.6

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, rpaHH JABYI'PaHHOIO YIJia,
peOpo ABYrpaHHOIO yriia, JMHEWHBIH yrojl ABYIpPaHHOIO yIiia, IpaaycHas
Mepa JBYTPaHHOIO yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIH U HEBBITYKJIBII
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPAaBUJIbHBI MHOTOTPAHHUK

7.7

7.8

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpuU3Ma,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)

KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
kinaccuukauuu  (BBIMYKJIBIE M HEBBITYKJIblE  MHOTOI'DAaHHHKH,
NIPAaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMBIE W  HAKIOHHBIE IIPHU3MBI,
napasuiesIeUIe/Ibl)

7.9

7.10

7.11

7.12

7.13

OHepI/IpOBaTB IIOHATHAMU CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOT'OIrpaHHUKOB

OOBACHATH IMPUHIUIIBI MMOCTPOCHUSA Ce4YeHUI MHOT'OT'PpaHHUKOB,
HCIIOJIB3YA METOA CJICI0B

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCETOAOM CJI€A0B, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y

Pemrate 3aa4i Ha HaXOXXIACHUC r€COMCTPHIYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOAbI IIPpHU
pe€ICHUU CTAaHAAPTHBIX MATEMAaTUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUYKHU OO HpHMOﬁ, OT TOYKH OO
IIIOCKOCTH, MEXKAY CKPCIIUBAOINUMHUCA IMTPAMBIMHA

Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIMYMH MO0 00OpasiaM
WM QIrOpuTMaM, NPUMEHSS W3BECTHBIE AaHAJIMTUUYECKHUE METOJbl IPH
PELICHNN CTaHIAPTHBIX MaTEeMaTHMYECKHX 3alad Ha BBIYMCICHHUE YIJIOB
MEXY CKPEIIMBAIOIIMMUCSA NPSAMBIMHU, MEXAY HPSIMOH U IJIOCKOCTBIO,
MEXy TUIOCKOCTSIMM, JBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHueM (GOpPMYJl, BEIYUCIISTh COOTHOIICHUS
MEXIY IJI0IIAIIMHU ITOBEPXHOCTEH, o0BEMaMu MOTI00HBIX
MHOT'OTPaHHUKOB




OnepupoBarh MOHATHSAMH: CUMMETPHsS B IMPOCTPAHCTBE, LEHTP, OCh U

715 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPBHI
W3BnekaTh, mpeoOpa3oBbIBATb M HHTEPIPETUPOBATH HHPOPMALHUIO O
7.16 MMPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3ajad, MPeINoJaralliuX HECKOJbKO IIaroB pPELIeHMs, €CIH YCIOBUS
IPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpuMeHATH mpocCTEHIIME IIPOrpAMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3314
719 [IpuBoANUTE MpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
KU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATh NOTydYeHHbIE 3HAHUSI HA MTPAKTUKE: aHAIM3UPOBATh pPeabHbIE
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TOHSATHS B TMPOLECCE ITOMCKA
pereHus MaTeMaTHYECKU chopMyIMPOBAHHOM po0JIeMbl,
7.20 MOJICIMPOBATh peajibHbIe CUTYallMH Ha S3bIKE T€OMETPHH, MCCIIEOBAThH
[IOCTPOEHHBIE MOJIENU C HMCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUH U
TEOpeM, armapara ainredpsl, pemaTh MPaKTHYECKHe 3a7aul, CBI3aHHBIC C
HaXO0XKJICHUEM T'€OMETPUUYECKUX BEIIMYUH
11 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: IHJIMHIPAYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WINHAPUYECKOW MOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
oOpa3yromye KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJT BPALICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CEIMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHME IIAPOBOIO CIIOS, BHICOTA
IapOBOTO CJIOS, MAPOBOU CEKTOP
6.6 Bbraucnate 00BEMBI W IIIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHUK, BIMCAaHHBIH B chepy u
6.7 OTMMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJI0
BpalleHUs
6.8 BBIUMCIIATP COOTHOIICHUS MEXAY IUIOMAASAMU TIOBEPXHOCTEH H
' 00BpEéMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh n3ydaemble (GUTYpBl OT PYKH M C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX

00BbEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl




BpaIeHus

6.11

W3Brekatb, MHTEPHPETUPOBATH U MPeoOpa3zoBbIBaTh WH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTYpax, TNPEACTABICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuyeckue (GaKThl A PEHICHUS CTEPEOMETPHUYECKHUX
3a/1a4, IPEANOJAralolliuX HECKOJIbKO IIaroB PELIEHUS, €CJIHU YCJIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JICHCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUSI BEKTOpa HAa YHCIIO, OOBSACHATh, KAKUMU CBOWCTBAMH OHH
o0J1aaroT

6.15

6.16

[TprMeHsITh paBUIIO NapajlieenuIe a Npy CI0KEHUH BEKTOPOB

OHGpHpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBHI B ITPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BECACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPA Ha YHCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC MMPOU3BEACHHUEC, PACK/IAAbIBAThL BEKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

6.21

Pemarsn HpOCTCﬁHIH@ reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC
BCKTOPHO-KOOPJAWHATHOTI'O METOda

Peniate 3agadd Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUH H
HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOBI npu peUICHUN CTaHAAPTHBIX
MaTCMaTHYCCKUX 3a1a4

IIpuMeHATh mpocTEeHIIME NPOrpAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpupoac nu
JKU3HHU, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATh TOJNIy4EHHBIE 3HAHWS Ha IMPAKTHKE: AHAJINW3UPOBATH
pealbHBIE CUTyallud U MPUMEHATb W3Y4YCHHBIE IIOHATHUA B IIPOLIECCE
MOKMCKA pELIEHUS MaTeMaTHuecKu CHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA S3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENIN C WCIIOJIb30BAHUEM I€OMETPHUYECKUX IOHATHNA H
TeopeM, armnapara anreOpbl, perars NpakTUYeCcKue 3aauu, CBsI3aHHbIE C
HAaxO0KJICHUEM F€OMETPUYECKUX BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
;

7.1

7.2

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

I'eomerpus

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  HpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajjiesIbHbIE IpsiMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MAPAIJICIBHOCTh MPSAMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpSAMBIMM B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHbIE (UTYPHI Ha IUIOCKOCTH: TETPAadIp,
Ky0, mapaJuieNenumnes1, IoCTPOCHUEe CeUeHUN

7.3

[lepieHOAUKYIAPHOCTD MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE TNIPAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapAJIICIIbHBIE U IEPIIEHAUKYIISIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IpsSAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUS (PUrypsl Ha INIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
NPU3HAK  MEPIEHAUKYISIPHOCTH  JABYX  Iulockocted. Teopema o  Tpéx
NEPIEeHIUKYIIIpax

7.4

7.5

7.6

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIYKJIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaH U OCHOBAaHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapamienenumen, npAMOYroJIbHBIN I1apauIeIICIIUIIE
u ero ceorctsa. [Iupamuaa: N-yrosgpHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MHUPAMM/IbI, NPABUIbHAS U yCEUEHHAs MUpaMUIa.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIPDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IpaBWIIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBWIbHAs TPEyrojbHas MUpaMUAa U IPAaBUIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIbI

CI/IMMeTpI/ISI B IMPOCTpPAaHCTBE: CHUMMECTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUJaX, MapajliCJICIUIICaAax, IMPaBUIbHBIX
MHOTI'OI'paHHUKAaX

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriael. [linomane
OOKOBOW TMOBEPXHOCTH W TIOJHOMH TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsMOH mpu3Mebl. [1nomans 60koBoM
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbl, Teopema O IUIOIaan
yceu€HHoM mupamMuibl. [lorstre 06 00béMe. OOBEM MUpPaMUIBI, TPU3MBI

1.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEX Y TUTOMIAASIMHU MTOBEPXHOCTEH,
00BEMamMU TOJJOOHBIX Tell




11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
I'eomerpus

[unuaapudeckass HOBEPXHOCTh, 00pa3yOIIUe IUIHHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUYIECKON TOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS ¥ OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON OBEPXHOCTH

Konnueckas noBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPILIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BeplIuHa, oOpasyromias U OcCh,
oAb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyroniue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOHIalb TOBEpXHOCTH ceprl. B3anmuoe
pacrionokeHue cepsl U IUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, ITUIomaib

chepsl

6.4
6.5

N300pakeHue Tes BpalieHus Ha MIIOCKOCTH. Pa3BépTka nmmmHapa 1 KoHyca

KomOuHanmu Tten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, ONMUCAHHBINA
0KO0JI0 cepsl, cepa, BlucaHHAs B MHOIOI'PaHHUK, WK TEJIO BPALLCHUS

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00bEMOB Ten. Teopema 00 00BbEME
NpSIMOYTOJIBHOTO Tapajuienenunena u ciaenctsust w3 He€. OOBEM IHMIMHIpA,
koHyca. O0bEM 11apa U miIomaab chepbl

6.7

6.8

IlonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIASAMU
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

Ceuenust uunuHApa (MapajuleIbHO U NEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IPOXO/dIIee Yepe3 BepIIMHY), CeUeHUs 11apa

6.9

Bektop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE M BBIYATAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. PasnoxkeHue BeKkTopa M0 TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHue 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACHCTBUI C BEKTOPaMU

6.10

[IpsmoyronbHasi cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimue 3amauM B KOOpJAMHATaxX. YTosu Mexay Bekropamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. BhIUMCIIEHHE YIVIOB MEXKIY NPSMBIMH U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaThH M ONEPUPOBATH TMOHATUSMU: OIpeEAeTIeHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJI MAaTE€MaTUYeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUU 3ajad,
OLICHUBATh  JIOTMYECKYI0  IPAaBUJIBHOCTb  PACCYKIEHUN;  YMEHHE
OIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU HaJ
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
anmnapar Ui ONMCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IPU PELICHUN
3aJa4, B TOM UYHWCJIE€ W3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIepPHPOBATh MOHATUSMHE: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIHKCHIBaTh rpadbl pa3InyHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHIATHSAMHU: HATYPAJIbHOE YUCIO, IEJI0€ YUCTIO,
CTEMNEHb C LENbIM MTOKa3aTesieM, KOPEeHb HaTypalbHOUM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  TIOKa3aTeleM, CTeNeHb C  JIEUCTBUTEIbHBIM
nokasarenem, Jiorapudm 4YUCIa, CHHYC, KOCHHYC M TaHTEHC
MIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOJYJIO, pPalMOHAIBHOE YHCIIO,
UppPALMOHATIBHOE  YWCIO,  MHOXECTBA  HaTypalbHBIX,  IEJbIX,
pannoOHAIbHBIX, I[CI\/'ICTBI/ITCJ'IBHI)IX YHUCCII, YMCHHC HUCIIOJIB30BaTh
MPU3HAKK JIETMMOCTH, HAaUMEHBIIMKA OOIIM AETUTEeNh M HauMEHbIIee
ob1ee KpaTHOe, aNTrOpuT™M EBKIMIa Mpu pelieHnu 3a/1a4; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMU  CYHCIICHHS;  YMEHHE
BBIIOJIHATE BBEIYUCIEHHE 3HAYECHUU U HpeO6pa3OBaHI/I$I BI)Ipa)KeHI/II\/’I co
CTeNEeHsIMH M JiorapupmMamu, MpeodpazoBaHus IPOOHO-PAIMOHATBHBIX
BBIPDAKECHHI; YMEHHE ONEPHUpPOBATh MOHATHSAMHU: IOCIEIOBATEIbHOCTD,
apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YObIBaoIllass TIeoOMeTpUYecKass MpOorpeccusi; yMEHUue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh TMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIE YHCIIA, MOJIYJIb U APTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apI/I(l)MeTI/I‘IeCKI/Ie ﬂGﬁCTBI/IH C KOMIUICKCHBIMHM 4YHUCIIaMH; IIPUBOIANTH
IMPUMCPbI HUCIIOJIB30BaHUA KOMITJICKCHBIX YHUCCII, OneprupoBaTh
MOHATHSAMU: MaTpuma 2X2 u  3X3, OonpeaenuTeslb  MaTPHUIbI,
FeOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHne onepupoBaTh MOHATUSMU: pallOHAJIbHBIC, HWPpPALMOHAIBHBIE,
MOKa3aTelbHbIC, CTETICHHBIE, JIOTapU(PMUIECKHE, TPUTOHOMETPUICCKHE
YpaBHEHHUS U HEPAaBEHCTBA, HMX CHUCTEMBl; yMEHHE OIEpUPOBATH
MOHITHSIMH: TOXIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpPaBHEHHE,




HEPABEHCTBO, CHCTEMa YPaBHEHUM M HEPABCHCTB, PABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIlaTb YypaBHECHMUA,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIAPaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX
3aj71a4 M 3a]1a4 U3 PA3IUYHbIX 00JIaCTel HAYKU M PeabHOU )KU3HU

YMeHue onepupoBaTh HOHATHUAMH: (QYHKLIWSA, YETHOCTh (DYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKLIUHU, HAUOOJbIee ¥ HAUMEHbBIIIEE 3HAUYCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HepephIBHAS (PYHKIHS, aCHMIITOTHI Ipaduka
¢byHKUIMHU, TIepBas U BTOpas MPOU3BOJHAS (PYHKIINHU, TE€OMETPUUIECCKUNA U
¢u3MYecCKuii CMBICT TPOU3BOAHOW, TEPBOOOpa3Hasi, OIpeNeIEHHbIH
MHTETpal, YMECHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIYHCIIATH  NPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YACTHOIO H
KOMITO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeIbHOW K Tpauky
(GYHKIMM; yMEHHE HAaXOJUTh MPOM3BOJAHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOIHYIO UISl HCCIENOBaHHUA (DYHKIHH,
HAXOJUTh HAWOONbIIME M HAaMMEHbIIWE 3HAYCHUS (QYHKIMH; CTPOUTH
rpaiKu MHOTOUWICHOB C MCIOJB30BAHMEM amnmapaTa MaTeMaTHYECKOTO
aHaJM3a; TPHUMEHSATH NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHnss B NPUKIAIHBIX, B TOM YHCIIE COIHAIbHO-IKOHOMHUYECKUX H
du3nyecKux 3aqadax; HaXOAUTH IUIOIAAN U O0BEMBI (DUTY C ITOMOILBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MATEMaTHYECKOTO MOJICIHPOBAHUS C
NOMOIIIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIMM, JuHeiHas (yHKIUS, KBaIpaTUyHas
byHKLu, palnuoHaIbHas byHKLu, CTENICHHAast byHKLIHSA,
TpUTOHOMETpHUYeCKHe  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKUE
¢byHKUMM, TOKa3aTedbHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKIMH, BBIIOJIHATH IpPEeoOpazoBaHUs
rpaduKoB (YHKLUH, UCTIOIB30BaTh TpapUKH sl U3yUEHUs NPOLIECCOB U
3aBUCUMOCTEH, TIPU pelIeHUH 3a7ad U3 APYrHX YYeOHBIX MPEIMETOB U
3a7jay U3 peabHON JKU3HU; BBIpaXaTb (OpMYIaMu 3aBUCHMOCTH MEXIY
BEIMYMHAMH; UCIIOJIb30BaTh CBOicTBa W rTpadukm QyHKOMA Ui
peleHusl ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpEHNICHUN YpPaBHEHHU,
HEPaBEHCTB U UX CUCTEM

VYMeHue pemarbh TEKCTOBbIE 3a/laydl pa3HbIX TUIIOB (B TOM 4HCIE Ha
NPOIEHTHI, JOJM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMUMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YpAaBHEHMs, HEPAaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEINPOBAThH
peanbHBIE CUTyallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BLIPAKEHHS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4yH,
UCCIEN0BATh IIOCTPOEHHBIE MOZEIHM C HCIOJB30BAHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTarT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHYecKoe, MeInaHa,
HauOoJplllee M  HaWMEHbIIEEe 3HAYEHHUs, pa3Max, JUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,




UHTEPIPETUPOBaTh MH(MOpPMALMIO, TPEJCTaBICHHYIO B TalOiuIax, Ha
quarpammax, rpadukax, OTpaskarolyr0 CBOWCTBA PeallbHBIX MPOIIECCOB U
SBJICHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BATh CTAaTHUCTUYECKUE JaHHBIE, B TOM YHCIE C IMPUMEHEHUEM
rpadUyecKuXx METOJOB U  DJEKTPOHHBIX CpPEACTB; Trpaduuecku
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JUarpaMm
paccerBaHMs U JMHEUHOW perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTH CIYyYaWHOTO COOBITHSI; YMEHHUE BBIYHUCIATH
BEPOATHOCTh C HCIHOJb30BAaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyiIy IOJHON
BEpOATHOCTH, popmyny bepnymnu, komOuHaTOpHBIE (HaKThl U POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEpUPOBATH
MNOHATUSIMM:  CIy4aiiHass BETUYMHA, pacIlpellelieHue BepOATHOCTEH,
MaTeMaTU4YeCcKoe OXHUJaHWEe, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BENWYHMHBI, (YHKIUU pacOpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IIOKa3aTEJIbHOTO Y HOPMAJIBHOTO paCIpeCIICHHI;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpefeNieHud Juis
pelIeHusl 3a/iay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE MPUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHCIIO TepecTaHoBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELISHUS 3a7a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJIEb M UHTEPIIPETUPOBATH MOJTYUECHHBIN PE3YJIBTAT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUECs MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXKY TUIOCKOCTSIMH; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH HU
BEJIMYMH, PEIaTh CBS3aHHBIE C HUMH ITPAKTUYECKHE 33aJauu
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YMeHue onepupoBaTh MOHATUSAMM: IJIOWAAbL (GUTYpbl, 00bEM (UTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, Mnpu3Ma, NUpaMuja, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU MNUPAMUJBI, MPU3MBIL, KOHYCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapaljIeNieuIeaa, MUpaMUAbl, TPU3MBI, LWIMHIpA,
KOHYyca, 11apa, pa3BEPTKAa IMOBEPXHOCTH, CEUECHUs KOHyca M IWIMHJpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BPAILEHUS, UX CEUYEHUs], B TOM YHCJIE C TOMOIIbIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIILHO
(bopMynHpOBaTh ONpPENEIICHUS] U3y4aeMbIX (PUTyp, BBIIBUIaTh THIIOTE3bI




11

0 CBOMCTBaxX M MpU3HAKaX IeOMETPUYECKUX (uryp, 0O0OCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuoo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIBHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B IPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPUsl Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MMOA0OMsA, TOAOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIe U MOAOOHBIE (PUIYpHI, B TOM 4MCJIE B IPUPOJE,
UCKYCCTBE, ApPXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOLICHHS
OpU PELICeHUWU 3a/a4y; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IUIOMAAb, OOBEM) MpH pEUICHWH 3a1a4 M3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PealbHOM KU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKHE
BEIIMYUHBI (JUTMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOMIAAL TOBEPXHOCTH),
UCMONb3Yysl H3y4eHHble (OPMYJBl M METOABI, B TOM YHCIE: ILIOMIAMb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAIb CHEpHL;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesieNuIesa, MUpaMuibl, MPU3MBI,
IIMHIPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB
oI0OHBIX QUryp
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YMeHue onepupoBaTh MOHATHSIMU: NPSMOYTOJbHAs cCUCTEMa KOOPJIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATHl BEKTOpa, CyMMa BEKTODPOB,
IPOM3BEACHUE BEKTOpPAa Ha YHUCIO, DPA3JIoKEHHE BeKTopa Mo Oasucy,
CKaJIIpHOE IIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEIEHUE, YIol MEKAY
BEKTOPAMM; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL peLIeHUs] TeOMETPUYECKHMX 3aJad M 3aJad JpYyrux Yy4yeOHbIX
IIPEIMETOB
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VYMeHue BbIOMpaTh MNOAXOASIIMM METOX Ui pelleHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKH B W3YYEHUU I[PUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBJIEHHH; yMEHHE pacCHO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IPUBOJIMTH
IpUMEPBl  MaTEMaTUYECKUX OTKPBITUM POCCHMCKOM H  MHUPOBOH
MaTEeMaTU4eCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

Kon
1 Yucna v BIYKCICHUS

11 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

12 Pannonanenbie  uncina. OOBIKHOBEHHBIE W JECATHUYHBIC JAPOOW, MPOIEHTHI,
OCCKOHEYHBIC MTEPUOJTUUCCKHUE TPOOH

13 Apudmerndeckuit KOpeHb HaTypaJlbHOW cTeneHu. JIecTBuS ¢ apupMETHICCKUMHU
KOPHSIMH HAaTypaTbHOW CTCTICHH

14 Crernens ¢ 11enbIM nokazateneM. CTeneHb ¢ palluoHaIbHBIM MoKa3arenaeM. CBONCTBa
CTCTICHH

15 CuHyC, KOCHHYC W TaHICHC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuuHbie U HaTypajgbHbIE JOrapu(MbI

JeiictBuTtenpHble uyncna. ApupMeTHyecKue Oonepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIECHUS, IPaBUiIa OKPYIJIEHUS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpa3zoBanue BhIpaXKEeHUN
1.9 KommuiekcHsle uncna
2 YpaBHeHUs U HEpaBEHCTBA
2.1 ensle 1 1poOHO-paliOHaTbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKre HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs], HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeesnTens MaTpULbl
3 OyHKIMH U TpaduKu

31 OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkuu. B3aumHo o6parHbIe

¢ynkuuu. YétHele u HeuéTHBIe GyHKUMU. [lepruoanueckue GpyHKIMH

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHuW ¢GyHKiuu. Hymm ¢yHKmm.
3.7 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIUH.
' Makcumymbl ¥ MUHUMYMBl (QyHknuu. Hawmbonbliee W HauMEHbIEe 3HAYCHUE
GYHKIIMH HAa IPOMEKYTKE

33 CreneHHass (yHKIHMS C HaTypaJbHBIM W LEIbIM ToKazateneM. EE cBoiicTBa u
] rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETeHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIINN, KX CBOWCTBA U Tpaduku

3.6 Toukum paspeiBa. AcumnToTrhl TpadukoB ¢dyHkumii. CsoiicTBa  (QyHKIHH,




HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEN
3.8 Apudmernueckas U reoMmeTpuueckas nporpeccuu. opmyia CiI0kKHBIX IPOIIEHTOB
4 Hauana maremarnyeckoro anaamsa
4.1 [TpousBoanas pynkuwu. [Ipon3BoHbIE IeMEHTApHBIX (YHKITHI
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I'oponenckas. — M. : ®I'BHY «MHCTUTYT coaepkaHus U METOA0B 00yueHus», 2024. — 94 c.: u.
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«MHCTUTYT conepkaHus U METOJ0B 00yueHus», 2024. — 37 c.: ui.
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Meroanueckuii keiic. Marematuka. 10—11 xkmaccel. MaTpuuHbiii crmoco0® penieHus CHCTEM
nuHenHbIX ypaBHeHuil / T.B. Pacramanckas, E.A. bapakoBa, A.C. 'oponenckas. — M. : ®I'BHY
«MHCTUTYT conepkaHus U METOJI0B 00yueHus», 2024. — 11 c.: ui.

Metonuueckuil keric. Matemaruka. 10—11 xnaccsl. IIpuMeHeHne Npou3BOIHON K MCCIEA0BAaHUIO
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