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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHoro mpenmera «l'eomeTpus» Ha YpPOBHE CpeAHEro OOIIero
oOpa3oBaHMsl COCTaBJICHa HAa OCHOBe TpeboBaHui K pesynbratam ocBoeHus DPOIT COO,
npeactaBieHHbIx Bo PI'OC COO, ¢ yuyeroM (enepanpbHOl pabodeid MporpaMMbl BOCITUTAHUS U
Konnenuuu npenogaBanus reometpuu B Poccuiickoit @eaepaiuu, a Takxe:

— @epepanpHOro 3akoHa oT 29 pekabps 2012 1. Ne 273-®@3 «O06 obpa3oBanuu B
Poccuiickoit @enepanumn» (C USMEHEHUSIMH U JOTIOJIHEHUSAMH);

— (enepanbHOr0 TOCYJApPCTBEHHOIO 0O0pa30BaTEIbHOrO CTaHAApPTa CpPEIHEro oOIero
oOpa3oBaHus, YTBEPKICHHOTO TTprukazoM MuHoOpHayku Poccuu ot 17 mas 2012 1. Ne 413 (B pen.
npukazoB MunoOpuayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot
29.06.2017 Ne 613; Munnpocsemenust Poccun ot 24.09.2020 Ne 519, or 11.12.2020 Ne 712, or
12.08.2022 Ne 732, ot27.12.2023 Ne 1028);

— (QenepanbHOil  00pa3oBaTeNbHOW MIPOrpaMMBI  CpelHEro oO0mero oOpa3oBaHus,
yTBEpkKACHHOU mpukazoM Munnpocsemienust Poccuu ot 18 mas 2023 r. Ne 371 (B pen. mpukas3oB
Munnpocgsenienust Poccuu ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— npuka3za Munnpocseuienust Poccun ot 5 Hosa6ps 2024 r. Ne 769 «O0 yTBepxaeHun
benepanbHOro nepedHs y4eOHUKOB, JOMYIICHHBIX K MCIOJIb30BAHUIO MPU pealn3allii UMEIOIINX
TOCYJapCTBEHHYIO aKKpeIUTalMI0 00pa30BaTeNbHBIX MPOrpaMM HAyalbHOTO OOIIEro, OCHOBHOTO
o011ero, CpeHero O0IIero 00pa3oBaHUs OPraHU3AIUSIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
NeSITENIbHOCTh, U YCTAHOBJIEHUM NMPEAEIbHOTO CPOKa MCIIONIb30BaHMS UCKIIOYEHHBIX YYEOHUKOB U
pa3pabOTaHHBIX B KOMILIEKTE C HUIMU y4EOHBIX ITOCOOHIT»;

—  npukaza Munnpocsemenust Poccun ot 18 urons 2024 r. Ne 499 «O6 yTBepxkIeHUH
(benepanbHOIo MepevHst 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K UCIIOJIb30BAHUIO
IpU pealu3allid HMMEIOIIUX TOCYJapCTBEHHYIO aKKpEeIUTAlUl0 00pa30BaTeIbHBIX IMPOTPAMM
HayaJIbHOTO 0OIIEr0, OCHOBHOTO OOILEro, CPeTHEro 001Iero 00pa3oBaHusm»;

— mnpukaza Munnpocsemenusi Poccun ot 7 okxta0ps 2022 r. Ne 888 «O BHeceHHH
n3MeHeHud B llopsok opraHu3zanud M OCYIIECTBJICHHUS OOpa30BaTEIbHOM NEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM HayalbHOIO
o0I1Iero, OCHOBHOTO O0OIIEro M cpeaHero ooOumiero oOpa3oBaHUs, YTBEPXKAECHHOTO MPHUKAa30M
MunucrepcrBa npocseiienus Poccuiickoit @enepanuu ot 22 mapra 2021 1. Ne 115»;

— VYcraBa ['BOY «CHI Ne 33 I.O. MAPUVIIOJIb» (HOBas penakuusi), yTBEpKICHHOTO
npukazoM MunucrtepcrBa oopasoBanus U Hayku Jlonenkoit Haponnoit PecniyOnuku ot 1 uronst 2024
r. Ne 976;

— VYuyeOHoro mmaHa cpeaHero oomero obOpaszoBanus I['BOY «CII Ne 33 T.0.
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MAPUVYIIOJIby» Ha 2025-2026 y4eOHBIi TO/,

Pabouas mporpamma yueOHoro kypca «['eomerpus» 6a3oBoro ypoBHs aiis oOydaromuxcs 10
—11 xmaccoB paszpaborana Ha ocHoBe DenepaqbHOr0 TOCYJAPCTBEHHOIO 00Pa30BaTEIBLHOTO
CTaHJapTa CpegHero oOmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBAHUI,
MPEeIbABISEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, M TPAAMIMNA POCCUHCKOTO O0Opa3oBaHMUS.
Peanuzanus mporpaMMel 00ecrieuuBaeT OBJIJCHUE KIFOUEBBIMUA KOMIIETEHIISIMU, COCTABISIOIIMMU
OCHOBY JUISI CaMOpPa3BUTHUA M HEMPEPHIBHOTO 00pa3oBaHUsA, LEIOCTHOCTh OOMIEKYJIBTYpHOTO,
JUYHOCTHOTO U TIO3HABATEJILHOTO Pa3BUTHS TUYHOCTH 00YYAIOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOro Kypca TEOMETpHHM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
00yCJIOBJICHA MPAKTHYECKON 3HAYMMOCTHIO METAIIPEIMETHBIX U MTPEIMETHBIX PE3YIbTATOB O0YUYCHHUS
reOMETpUM B  HANpaBIIEHUW JIMYHOCTHOTO  pa3BUTHS  oOywarommxcs, (HOpMUPOBAHUS
(GYHKIIMOHATIBHOW MaTeMaTUYeCKOM TPAMOTHOCTH, H3yUEHHUS JPYIHMX Y4YEeOHBIX IUCIUIUIMH.
PazButne y oOy4aromuxcs MpaBUIBHBIX MPEACTABICHUNA O CYIIHOCTH H IPOUCXOKICHUU
rE€OMETPHUECKUX a0CTPaKIUi, COOTHONICHWH DPEATBHOTO M HICAbHOTO, XapaKTepe OTpaKCHUs
MaTeMaTHYECKON HayKOH SBIIEHUH U MPOLIECCOB PEAIbHOTO MHUPa, MECTE T€OMETPUU B CUCTEME HAYK
U pOJIM MATEeMAaTUYECKOTO MOJEIMPOBAHMUS B HAYYHOM MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(bOopMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS YUALIHXCS, a TAK)KE Ka4eCTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI aIaliTallikl B COBPEMEHHOM OOI1IeCTBE.

['eomerpus sBnsSeTcd OAHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CpEIHEro O0IIero
00pa3oBaHMsl, TaK Kak 00ecrieYrBaeT BO3MOKHOCTb U3YUEHUS KaK IUCIUIIIMH €CTECTBEHHO-HAyYHOU
HaIpPaBJICHHOCTH, TaK U TYMaHUTAPHOH.

Jlormueckoe MeplluieHHEe, GOpMUPYEMOE TPU U3YUEHUH 00YUaroIMMHUCS MTOHATHITHBIX OCHOB
T€OMETPUH U MOCTPOEHUM LIETIOYKU JOIMYECKHX YTBEP)KIACHUN B XOJI€ PEIIEHUS T€OMETPUUYECKHX
3aJ]ay, yMEHHUE BbIJIBUTATh U ONIPOBEPraTh TMIOTE3bl HETIOCPEICTBEHHO UCIIOIB3YIOTCS P PELICHUN
3aJla4 eCTECTBEHHO-HAYyYHOT0 IIMKJIA, B YACTHOCTU U3 Kypca (PU3UKH.

YMeHue oprueHTHPOBaThCA B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JesaTeNbHOCTH 4enoBeka. OpHeHTalMs yelloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOX0IuMoe
YCIIOBHE €r0 COLMAJIBHOIO OBITHS, (pOpMa OTPaKEHHUs OKPYIKAIOIIEro MUPA, YCIOBHE YCHEIIHOTO
MO3HAHUS M aKTUBHOTO MPEoOpa3oBaHus ACHCTBUTEIHHOCTH. OTeprpoBaHre MPOCTPAHCTBEHHBIMA
oOpazaMu OOBEIMHSET pa3HbIC BUABI YUYEOHOW M TPYNOBOW NESATETBHOCTH, SIBIISIETCS OJHUM U3
po¢eCCHOHATBLHO BaXKHBIX Ka4eCTB, MTOITOMY aKTyajbHa 3ajada (popMupoBaHHs y 00ydarOMIUXCS
MIPOCTPAHCTBEHHOT'O MBIIIJICHUS KaK Pa3HOBUJHOCTH OOpPA3HOTO MBIIUIEHHS — CYIIECTBEHHOIO

KOMIIOHC€HTA B IIOATI'OTOBKE K HpaKTquCKOﬁ JACATCIIBHOCTH 110 MHOTYM HaIlpaBJICHUAM.
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Ilens ocBOEHUS TpOorpaMMBI yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUEHUS —
obmieoOpa3oBarebHOe W OOIIEKYJBTYPHOE pa3BUTHE OOydalommxcs 4Yepe3 oOecreueHue
BO3MOYKHOCTH TPHOOPETEHUS M MCIIOJIIB30BAaHHUS CHUCTEMAaTHUECKUX T'€OMETPHUYECKUX 3HAHMHA M
JCUCTBUH, CIIEU(PUYHBIX T€OMETPUHU, BOSMOXXHOCTH YCIICIIHOTO MPOJODKEHUS 00pa3oBaHHS IO
CTICUATBHOCTSIM, HE CBSI3aHHBIM C MTPHUKJIAIHBIM UCIIOJIh30BAHUEM T€OMETPHUH.

[Tporpamma o reoMeTpuu Ha 6a30BOM YPOBHE MpeAHA3HAYCHA I 00YyJaIOLINXCS CpeaHen
IIKOJIbl, HE WCIHBITHIBABIINX 3HAYUTENIFHBIX 3aTPyJHEHHH HAa YpOBHE OCHOBHOTO OOIIEro
oOpaszoBanus. Takum oOpazoMm, oOywaromuecs Ha 0a30BOM YpPOBHE IOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYECKUE YMEHUs, CBS3aHHBIC CO CIEIU(PHUKON T€OMETPUU U HEOOXOIMMBIC IS KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh HM3YYHTh T€OMETpHUIO Oojee
riy0OKO, ecliM B JajdbHEHWIIeM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHYECKUX 3HAHHSX B
poheCCUOHATILHOMN JICATEILHOCTH.

JlocTroKkeHHME LeH OCBOSHHSI MPOrpaMMbl 00ECIIEYMBACTCSI PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopureTHbIME 3aa4aMu OCBOEHHUsI Kypca «['eomerpum» Ha 6a3zoBom ypoBHe B 10—11
KJ1accax sSIBJISIFOTCS:

e (hopMupOBaHHE MPEICTABICHUS O TEOMETPHH KaK YaCTH MUPOBOM KYJIbTYPhl U OCO3HAHUE
e€ B3aMMOCBSI3U C OKPY>KAIOLIIM MUPOM;

e (opmupoBaHuE MpeICTaBICHI 0 MHOTOTPAHHHUKAX U TeJlaX BpallleH!s KaK O BaXKHEHUIITNX
MaTEeMaTHYECKUX MOJIENIX, MO3BOJISIONIMX OMKCHIBATh U M3y4YaTh Pa3HbIE SBJICHHS OKPY)KAIOIIETO
MUDA;

e (opMupoBaHHE yMEHHUs PACMO3HABATh HAa YEPTEKAX, MOJACISIX U B PEATHHOM MHpE
MHOTOTPaHHUKH U TeJla BPaICHHUS;

® OBJIQJICHWE METOJAaMH pEUICHHs 3aJad Ha TIOCTPOCHHS Ha  HM300paKEHUIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS ONEPHPOBATH OCHOBHBIMU TOHSATHUSIMH O MHOTOTPaHHUKAX W
TeJax BpalleHUs U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHWE aJNTOPUTMAMH DPEUICHUsS OCHOBHBIX THIOB 3aiad; (opMupoBaHHE yMEHUS
MIPOBOJIUTH HECIIOKHBIE IOKA3aTeIbHBIE PACCYKICHUS B XOJIE PEIICHHUS CTEPEOMETPHUECKUX 3a1a4 U
3a7a4 C MPAKTHYECKUM COJICPKaHNEM;

® pa3BUTHE UWHTEIUIEKTyallbHBIX W  TBOPYECKUX  CIOCOOHOCTEH  OOydaromuxcs,
MMO3HABATEIPHON aKTUBHOCTH, UCCIICAOBATEIIBCKUX YMEHUH, KPUTHIHOCTH MBITIICHUS;

e (QopmupoBanue  (QYHKIIMOHATBHOM  TPAMOTHOCTH, PEIIEBAHTHOH  T€OMETPHH,
YMEHHUE paclio3HaBaTh TPOSBICHUS TEOMETPHUECKUX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH

B pCAJbHBIX JKU3HEHHBIX CUTYalMsSX U MPU U3YUYEHUH JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
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3aBHUCHUMOCTEl M 3aKOHOMEpHOCTeH, (GOpMyIUpOBaTh HMX Ha S3bIKE TEOMETPUU M CO3/aBaTh
IFEOMETPUUYECKNE MOJIENH, IPUMEHITh OCBOCHHBIM T€OMETPUYECKUI ammapar JUisl peLIeHUs
IIPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh [10JIyYEHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUU B
Hayajle €ro M3y4eHWs 3a7ad, pPellaeMblX Ha YPOBHE MHTYUTHBHOIO NO3HAHUA, U ONPEACIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIMPYET IPOTEKAHUE HHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3yUYEHHUIO TIPEAMETA.

[Ipenmourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOQy OOy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTb IPEAMETHO-IIPAKTHUECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUHN Yy ydaluXcs B Kypce CTEpeoMeTpUU
MPOBOAMUTCS 3a CUET pelIeHHs] 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3agady Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHbIMU oOpa3amu. CozmaHue oOpa3a MPOBOAMTCA C OIMNOPOH Ha
HarJsiJHOCTh, a ONIEPUPOBAHUE 00pPa30M — B YCIOBUSX OTBJIEUYEHUS OT HAIJISIAHOCTH, MBICIEHHOTO
W3MEHEHHUS €ro UCXOAHOI0 COJEPIKaHUSI.

OcHoOBHBIE  conaepxkaTenbHble JiMHUM Kypca «l'eomerpum» B 10-11  knaccax:
«MHororpanHukn», «lIpsMble U TJIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B TpocTpaHcTBe». DopMHUpoBaHNe JTOTHYECKUX YMEHHUM pacnpeensercs He TOIbKO 0
COJIep>KaTeNIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YPOBHE CPEHEro 00111ero oopa3oBaHusl.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJlbTaTaM OCBOEHHS
pa0oueil mporpaMMsl, pacnpeienéHHbIM 110 rofaM 00ydeHUs, CTPYKTYPHPOBAHO TaKuM 00pa3oM,
YTOOBI OBJIAJIEHUE FEOMETPUUECKUMHU MOHATUSMHU U HaBBIKAMH OCYILIECTBIISIIOCH OCEA0BATENbHO U
MOCTYyNaTeNIbHO, C COOJIIOICHUEM MTPUHIIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINChH
B OOIIYI0 CHCTEMY I€OMETPUYECKHUX NPEACTABICHUN OOydYarOUIMXCs, pacIiupss U YyriyOmss eg,
00pa3ysi MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun oTBoauTCs 2 yaca B Heneno B 10 kinacce m 2 yac B Hemento B 11
KJ1acce, BCero 3a JiBa roja ooydeHus - 136 yueOHbIX Haca.

COJAEP)KAHUE YYEBHOT' O KYPCA 10 KJIACC

[IpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoBHbIE IOHATHUS cTepeoMeTpuu. Touka, mpsMas, MI0CKOCTh, MpocTpaHcTBo. [ToHsTHE 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHOe pacrnosiokeHHe NMPSMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, MapajliebHbIE U

CKpeluBaomuecss mnpsmelie. [lapamienpbHOCTh MOPSAMBIX M IUIOCKOCTEH B IPOCTPaHCTBE:
5



NapajuieJbHbIE MIPSMBIE B IPOCTPAHCTBE; MAPATLIEIBHOCT TPEX MPAMBIX; IAPATUIETBHOCTD IPSIMOU U
IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU CTOPOHAMH; YrOJ MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh TJIOCKOCTEW: NapajuieNIbHbIE MJIOCKOCTH; CBOKWCTBA MAPAJIIEIBHBIX IJIOCKOCTEM.
[Ipocreiiimye npocTpaHCTBEHHBbIE (GUIYypbl HA IUIOCKOCTH: TETpasdAp, KyO, mNapajuieNenumnen;
IIOCTPOEHUE CEYEHUH.

[lepneHAUKyASIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIEHIUKYIISIPHBIC MPSIMbIE B POCTPAHCTBE,
MpsIMBIE MapasuIeNIbHbIC U IEPIICHAUKYJIIPHBIE K TUIOCKOCTH, TPU3HAK NEPICHIUKYISIPHOCTH MPAMON
U IUIOCKOCTH, T€OpeMa O MPSAMOM IMEpPHEHIUKYISIPHOU IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: yIOJd
MEXIy HpsIMOM W IUIOCKOCTBIO; JBYI'PAHHBIA YIOJ, JIMHEWHBIA yroj JBYI'PAaHHOIO Yyrija.
[leprieHAMKYJIAp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHHE OT HMPSMOM A0
IUIOCKOCTH, TPOEKIUs (GUTrypbl Ha IUIOCKOCTh. [lepreHIuKyJIIpHOCTh IIJIOCKOCTEH: MpH3HAK
MEePIEHIUKYISIPHOCTU ABYX IIocKocTel. Teopema o Tpéx neprneHauKyaspax.

MHoOrorpaHHNKHA

[TonsiTie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOIPAHHUKA, BBITTYKJIbIE U HEBBIMYKJIbIC
MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronbHas npusma; rpaHd M OCHOBAaHMS
MIPU3MBI; IPSIMasi M HAaKJIOHHAs IPU3MBbI; OOKOBas ¥ TIOJTHAS TOBEPXHOCTH Mpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIM MapajuieNienuie] U ero cBoicrtBa. [lupamuna: n-yroiapHas nupamujaa, rpaHd U
OCHOBAaHHME MHUPAMHJIbI; OOKOBasi M TOJHAs MOBEPXHOCTh MUPAMUIBI, MPaBUIbHAS U yCEUEHHAS
nupamMua. DIEeMEHThI TPU3MbI U TUpamMuibl. [IpaBuibHbIE MHOTOTPAHHUKH: TIOHATHE MTPABUIILHOTO
MHOT'OTPaHHUKA; TpaBUJIbHAS PU3Ma U NMPaBUIIbHAS MUPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS TUpaMuIa
W TIpaBWIBHBIN TeTparap; KyO. IlpencraBneHue o NpaBUIBHBIX MHOTOTPaHHHKAX: OKTadp,
nonexa’ap u ukocadap. CedueHus MpU3Mbl U ITUPAMUJIBIL.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOU, IUIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUpaMHUAax, Napajjienenuneaax, IpaBuibHbIX MHOTOIPAHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&0pa, AuaroHanu, yribl. [lnomans GoxoBoi
MMOBEPXHOCTU U TOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TUIONIAAh OCHOBAHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOW mpu3Mbl. [lmomans OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBLHOM
MUPaMHJIBI, TEOpeMa O TUIOMIaan yceu€HHoW nupamubl. [lorstre 06 06béMe. OOBEM THUpPaMUIBL,
MIPU3MBI.

[Tonobubie Tema B mpocTpaHcTBE. COOTHOLIEHUS MEXIy IUIOMAIIMH TOBEPXHOCTEM,
00BEMaMU MOJO0HBIX TEII.

11 KJIACC

Tesa BpameHust

[MunuHapuueckas TMOBEPXHOCTb, OOpa3ylollue IWIMHIPUYECKOH TOBEPXHOCTH, OCh
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LWINHAPUYECKON MOBEepXHOCTH. LIMIuHIp: 0OcHOBaHUS U OOKOBas IOBEPXHOCTh, 00pa3yoIas U OCh;
IO b OOKOBOH M MOJTHOM MOBEPXHOCTH.

Konnueckasi mOBEpXHOCTb, 0Opa3yrolye KOHHYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHHMYeCKO! noBepxHocTH. KOHyC: OCHOBaHMe U BepIIMHA, 00pa3yrolas 1 oCh; III01a b OOKOBOM U
IIOJJHOM TOBEPXHOCTH. YCEeu€HHbI KOHyc: oOpasyloliue H BBICOTA; OCHOBAaHUA M OOKOBas
IIOBEPXHOCTb.

Cdhepa m map: ueHrp, paguyc, AHAMeTp; IUIOMAAb IOBEPXHOCTH cdeprl. B3ammnoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomas chepsl.

N300pakeHue Tea BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPA U KOHYCA.

KomOuHnanmu Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO Cepsl;
cdepa, BMcaHHAS B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHSL.

[Tonstue o0 o0O0wvéMe. OcHOBHBIE CcBoiicTBa 00bEMOB Ten. Teopema 006 o00BEME
IPSIMOYTOJIBHOT'O Mapajulesienuneaa u ciaecTBus u3 Heé. O0bEM nuanHapa, konyca. O0bEM mapa u
I0maab chepsl.

[TomoGHble Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXAY IUIOUIAIMU TIOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenns nuauHApa (MapayuyiebHO U MEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILINHY ), CEUEeHUs 1Iapa.

BexkTOpbl M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha m0ckocTd U B npocTpaHcTBe. ClI0KEHNE U BBIUMTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha u4ucio. Pa3nokeHne BekTOpa IO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHUEM IpaBWII JAEUCTBUN C BEKTOPAMH.
[IpssMoyronbHas cucreMa KOopJAuHAT B IpocTpaHcTse. Koopaunatel BekTopa. [Ipocreiimme 3anaumn
B KOOpJMHATax. YTOJI MeXAy BeKTopamMu. CKaJsipHOE IPOU3BEACHNE BEKTOPOB. BoIuncienue yrios
MEXy NPSMBIMH U INIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN METO/ TP PEILIEHUN T€OMETPUIECKUX
3a/1ay.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOGHMS IpOrpamMMmbl y4yeOHoro mpenmera «MaremaTuka»
XapaKTepU3yIOTC:

I'paxxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOro oOIIecTBa, MPEACTAaBICHHEM O MaTeMaTHYeCKHX OCHOBaxX

(G YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBJICHHUH, MPOIEAYP TPaXAAHCKOTO 0011ecTBa (BEIOOPHI,
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OTIPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBAThH C COIMAILHBIMU UHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKIMAMU ¥ Ha3HAYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAXKIAHCKON MICHTHYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHICKOM MaTEMaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSM POCCHUMCKHX
MAaTEMaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSAX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHWEM JIYXOBHBIX IIGHHOCTEH POCCHICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTI)KEHUM HAayKH U JCSITEIIBHOCTBIO YUYEHOTO; OCO3HAHHEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOHYHUBOTO Oy IyIIEro.

JcTeTnyecKoe BOCIIUTAHNE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIFOUast ICTETHKY MaTEeMaTUUECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aj7ad, PEIICHHWH, PACCYXICHUH; BOCIPUUMYHBOCTHI0 K MAaTEMAaTHYCCKUM aCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Pdusnueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTEMaTUUECKHUE 3HAHUs B UHTEpPECaxX 3JJ0POBOTO
u 0e3omacHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO (30POBOE TUTAHUE,
cOamaHCHUpPOBAHHBIN PEKUM 3aHITHI U OTIIbIXA, PETYIsIpHas pu3ndeckasi akTUBHOCTS); (PU3MUeCKOro
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBLHOMN JAESITEIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TpPYJy, OCO3HAaHUEM IIEHHOCTU TPYAOJIIOOUS; WHTEPECOM K DPa3IUUYHBIM
chepam mpodeccHOHANBHON NeATeNbHOCTH, CBA3aHHBIM C MAaTeMaTHUKOM U e€ MPUIOKEHUSIMH,
YMEHHEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyaymiel mpodeccuu U pearu3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUJIaHbI; TOTOBHOCTHIO W CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO |
caM000pa30BaHUIO HA MPOTHKEHUU BCEH YKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUH
MPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJOTHMUECKOW KYJIBTYpPhl, MOHUMAaHWEM BJIUSHUSA COIHAIBHO-
SKOHOMHUYECKHX TMPOLECCOB HA COCTOSHHUE MPHUPOJHOM W COIMAIBHOM Cpeibl, OCO3HAHUEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPoOiieM; OpUeHTalMel Ha TPUMEHEHHE MaTeMaTHIeCKIX
3HAHUU JJIs peleHust 3a/1ad B 00JacTU OKPYKAIOIICH Cpe/bl, TNIAHUPOBAHUS TTOCTYIIKOB U OLICHKH

MX BO3MOYKHBIX MOCJIEICTBUM JJISl OKPYKAIOIIEH Cpeibl.
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LleHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAYKA U OOIIECTBEHHOW MPAKTUKH, MOHUMAHHUEM MAaTeMaTHYCCKOW HAyKH Kak chepsl
YeJIOBEYEeCKON NIeATeIbHOCTH, JTAloB €€ pa3BUTUS M 3HAYMMOCTHU JUIsl Pa3BUTHUS LIMBUIIU3ALIUU;
OBJIAJICHHEM SI3BIKOM MaT€MaTHUKHU U MAaTeMaTH4YeCKOW KyJIbTYpPOH KaK CpPEeJICTBOM IO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO U MUCCIIEIOBATENbCKYIO NESTEIbHOCTh HHINBUIYaIbHO U B
rpymre.

METANPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamera «MaTemaTuka
XapaKTepU3yIOTCS ~ OBIAJCHUEM  YHHUBEPCAJIBHBIMH  HO3HABAMENbHLIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU  Pe2VAAMUEHbIMU
oelicmseusmu.

1) Vuusepcanvhvie nosnasamenvhvle oelicmeus, obecneuugarom popmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowuxcs (0ceoenue Memoo08 NOHAHUA OKPYICAoue2o mupa,
npuMeHenue 102UHEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue eiicTBus:

® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATHI, OTHOLICHUH MEXIY MOHATUSAMU; (OPMYIHPOBATH ONPEAETICHHUS OHITUN; YCTaHABINBATh
CYIIECTBEHHBI MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS ANl OOOOIICHUS M CPaBHEHMSI, KPUTEPUU
MIPOBOJIMMOTO aHAITN3a,;

® BOCIPHHHMATH, (HOPMYIHPOBATH M IMPEOOPA3OBBIBATH CYXKICHHS: YTBEPAWTEILHBIC U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIBIATH MaTEeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpEUHs B (akKTax,
JTAHHBIX, HAOFOJICHUSX U YTBEPKICHUAX; TIPEIaraTh KPUTSPUH IS BBISBICHUS 3aKOHOMEPHOCTEH
Y IPOTHBOPEYHIA;

e JlenaTh BBIBOJBI C UCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX U HHIIyKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKITIOUeHHH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOATEIHHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIEHUH (TIpsSMBIE U
OT TIPOTHUBHOTO), BBICTPAMBATH APTyMEHTAllMI0, TPUBOIAUTH MPHUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BBIOMpaTh cnoco® pemieHUs ydeOHOM 3anayu (CpaBHUBaTh HECKOJIBKO BapHaHTOB
peleHwst, BRIOUpaTh HanOoIee MOIXOAIINHA ¢ YIETOM CaMOCTOSATEIBHO BBIJICTICHHBIX KPHTEPHEB).

Ba3oBble ncciieoBaTeIbCKIeE AeiiCTBUA:

® HCIIOJIB30BaTh BOIIPOCHI KakK I/ICCJIGI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAaHUA,
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dbopMynHupoBaTh BOMPOCH], (PUKCUPYIOLIME MPOTUBOpEUHE, IpobieMy, YCTaHABIMBaTh UCKOMOE U
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [IPOBOJIUTH CAMOCTOATEIBHO CIUIAHMPOBAHHBIA 3KCIEPUMEHT, MCCIEA0BaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO
3aBHUCHUMOCTEH MEXIy 00beKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

®  CaMOCTOATENbHO (OPMYIUPOBATH 000OIIEHUS U BHIBOJIBI 110 pe3yIbTaTaM MIPOBEAEHHOTO
HaOIIO/IeHUs, UCCIIeI0OBAaHUS, OLEHUBATh JOCTOBEPHOCTH IMOJyYEHHBIX PE3YJIbTaTOB, BBHIBOJOB U
00001LIEeHMI;

® [IPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLECCA, @ TAK)KE BbIIBUTATh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

®  BBUIBIIATH Ae(OUIUTH HH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX Ui OTBETA HA BOIIPOC U JIJIS
pellIeHus 3a/1auH;

e BbIOMpaTh HWHGOPMALUIO W3 MCTOYHHKOB PAa3IUYHBIX TUIIOB, AaHAJIU3UPOBATD,
CHCTEMaTH3HPOBATh M HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUJOB U (POPM IPEIACTaBICHHS;

® CTPYKTypUpOBaTh HHGOpMaIMIO, TMPEACTaBIAT, €€ B  pasnuyHblXx  ¢opMmax,
WJUTFOCTPUPOBATH TPaPUUECcKH;

® OIIEHUWBaTh HAJA&KHOCTh HHGOPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KpUTEPUSIM.

2)  Vuusepcanvnvlie KoMMyHUKamueHnbwle Oelicmeus, obecneyusaiom c@opmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YYAIOUUXCA.

OO01eHue:

e BOCIPUHHUMATh U (POPMYIUPOBATH CYXkJECHHUS B COOTBETCTBHM C YCIOBUSMHU M LEIIMHU
OOLIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS T10 X0y PEIIECHUs 3aJa4l, KOMMEHTHPOBATh OJIYy4YEHHBIN pe3yibTarT;

e B Xoze 00CYXJEHMs 337aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIaeMOM TeMbI, IPOOIEMBI,
pemaeMoi 3a1a4M, BbICKa3blBaTh HJECH, HALIEJICHHBIE HA IOUCK PELICHMS; COIOCTAaBIIATH CBOM
CYXJIEHHUS C CYXICHUSMH JPYTUX YYaCTHMKOB AMAJOra, OOHAapy>KUBaTh pa3jindMe U CXOJCTBO
MO3UIUI; B KOPPEKTHOU hopme HopMyIHpoBaTh pa3HOIIACHsl, CBOU BO3PaKEHUS;

® [IpPEACTaBIATh PE3YyJbTaThl PEIICHUs 3aJlauM, SKCIIEPUMEHTA, UCCIEe0BaHUs, IPOEKTa;
CaMOCTOATENILHO BBIOMpaTh (hOpMAT BBICTYIUICHHUS C YY4ETOM 3a/ad MPE3CHTAINH U OCOOCHHOCTEH
ayJUTOpUH.

CoTpynHunuecrso:
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® [IOHMMAaTh M MCIIOJIb30BaTh PEUMYIIECTBA KOMAHHOW W WHAMBHIYaIbHON paOOTHI MIPH
peleHnH y4eOHBIX 3a/1a9; TPUHUMATB [1e1b COBMECTHOH NI TEIILHOCTH, TUNIAHKPOBATH OPraHU3AIHIO
COBMECTHOH paboThI, pacpeaensiTh BUIbI paboT, J0rOBapuBaTHCs, 00CYKIATh MIPOLECC U PE3YIIbTAT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTIO/ICH;

® y4YacTBOBaTh B I'PYIIOBBIX (opMax padboThl (00CykaeHHs, OOMEH MHEHHUH, «MO3TOBbBIC
MITYPMBD» ¥ UHBIC); BBITIOIHATH CBOIO YacTh padOTHI M KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTHMH
YJieHAMH KOMAaH[Ibl; OIICHWBATh KAueCTBO CBOEr0 BKJIAJa B OOMIUH MPOIYKT IO KPUTECPUSIM,
cOpPMyYITHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

3) Vuueepcanvuvie pecynamueHnvle Oeticmeus, obecneyusaiom Gopmuposarue

CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIL.

Camoopranu3anusi:

® COCTaBJIATH IUIaH, AJITOPUTM PEUICHHUsS 3aJaud, BBIOMPATh CIOCO0 pEHICHHs C y4ETOM
UMECIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapHUaHThI PEHICHUH ¢ y4E€TOM HOBOM WH(pOPMAIIHH.

CaMOKOHTPOJIb:

®  BJAJIETh HABBIKAMH ITO3HABATEIBHOHN Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCO0OAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca 1 pe3yJbTara perieHus MaTeMaTHYeCKON 3a1auu;

® MpeABHAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NMPH PEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAMJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pe3yibTaTa MEIH W YCIOBUSAM, OOBSCHATH TPHYMHBI
JOCTUKEHHS WM HEJAOCTH)KEHUS PE3YyJbTaTOB JAEATEIHHOCTH, HAXOJUTh OIMIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIBTATHI 10 KJIACC

OnepupoBaTh MOHITHSIMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PEUICHUH T€OMETPUUYECKUX
3agad. OnepupoBaTh MOHATHIMHA: TAPAIIICIEHOCTD U MEPIIEHAUKYIISIPHOCTD MPSIMBIX U TUTIOCKOCTEH.

KnaccupummpoBars B3aMHOE pPAacCIOJIOKEHHE MPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE.
OnepupoBath MOHATHSAMHU: IBYTPAaHHBINA YTOJI, TPAaHU IBYTPAHHOTO yTiia, pedpo IBYrpaHHOTO yTa;

JTUHEHHBIN YTOJ IBYTPAaHHOTO yTJia; TpaayCHas Mepa ABYTPAHHOTO YIIia.

OnepupoBaTh TOHSITHSIMH: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBIA MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TIPABUILHBIA MHOTOTPAHHHK.

PacriozHaBaTh OCHOBHBIE BHJBI MHOTOIPDAaHHUKOB (IIMpaMHa; NpU3Ma, NPSIMOYTOJIbHBII



napajuiesenumnes, Kyo).

KnaccudunmpoBaTs MHOTOTPAaHHUKH, BRIOUPAst OCHOBAHWUS JIJIsl KJIACCU(UKAIIUH (BBITYKIIbIC
Y HEBBINMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC MHOTOTPAHHUKH; MPSMBbIC U HAKIOHHBIC MPHU3MBI,
napayuIesICTUIIC/Ib] ).

OnepupoBaTh TMOHSATHSIMHU: CEKYIIas IUIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB. OOBSICHATH
MIPUHIIMITBI TTOCTPOSHUS CEUEHUH, UCIIOJIb3YSI METO/I CJICIOB.

CTpouTh CEYCHUS MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKUE
YEePTEIKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYD: BHI CBEPXY, COOKY, CHU3Y.

Penrate 3aaun Ha HAXOXKJICHHE TEOMETPUUYECKUX BEIMYMH 110 00pa3liaM WM alrOpUTMaM,
MIPUMEHSISI N3BECTHBIC AHAJTMTHYSCKAE METOJIBI TIPU PEIICHUN CTAaHAAPTHBIX MAaTEMATUYECKUX 3a71a4
Ha BBIYUCIICHUE PACCTOSTHUN MEXKTy BYMS TOYKAMH, OT TOYKH JO TPSIMOH, OT TOYKHU J0 TUIOCKOCTH,
MEX]TY CKPEUITUBAFOIIUMUCS MPSMBIMH.

Pemrate 3aaun Ha HAXOXKJICHHE TEOMETPUUYCCKMX BEIUYMH 10 00pa3liaM WM alropuTMaM,
MIPUMEHSISI N3BECTHBIC AHAJTMTHYSCKAE METOJIBI TIPU PEIICHNUN CTAaHAAPTHBIX MAaTEMATUYECKUX 3a7a4
Ha BBIYHCIICHUE YTJIOB MEXKIY CKPEITUBAIOITIMHUCS TIPSIMBIMHU, MEXKTY TIPSIMOM U IIOCKOCTHIO, MEKITY
TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrauciiate 00bEMBI M TUIOIIAAM MMOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma, MUpaMujia)
MPUMEHEHHEM (OPMYJI; BBIYHCIISATH COOTHOIICHUS MEXIY TUIOMIAIIMHU IMOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMU: CHMMETPHS B TIPOCTPAHCTBE; IIEHTP, OCh U MJIIOCKOCTh CUMMETPHH;
LEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBHIL.

W3Biiekath, TpeoOpa3oBbIBATh U UHTEPIPETUPOBATH WH(AOPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX PUTYpPAX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[IpumensTb Teomerpuueckue GakThl s pEHICeHHUs CTePEOMETPHUECKHX  3ajad,
MIPEINOJIararoINX HECKOMIBKO IIar0B PEICHUs, €CJIU YCIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOH (opme.

[TpuMeHSTh MPOCTEHUITHE TPOTPAMMHBIC CPEJICTBA W AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE
CUCTEMBI TIPY PEIICHUN CTEPEOMETPHUSCKHX 3a1ad.

[TpuBOIUTE, TpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U IKHU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJydeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlldd W
MIPUMEHSITh H3YUYCHHBIC TIOHATHS B TIPOIECCE ITOMCKA PEIICHUS MaTeMaTHICCKH CPOPMYITUPOBAHHOM
MpoOJIeMbI, MOJICIUPOBATh PEATbHBIE CUTYAIllMU Ha S3bIKE T€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJIETIM C HCIOJB30BAaHHEM T€OMETPUUYECKUX TOHSATUH W TEopeM, ammapaTta anreOphl; penath

MMPAKTUYCCKUE 3aaa4U, CBA3AHHbBIC C HAXOXICHUEM I'COMETPUUCCKNX BCIIMYNUH.
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11 KJIACC

OnepupoBaTh MOHATUSAMU: [IWIHHIPHYECKAsS MOBEPXHOCTh, 00pA3yIOIHe MHIUHAPUICCKON
MMOBEPXHOCTH; IIIJIMHAP; KOHMYECKasi IOBEPXHOCTh, 00Pa3yIOIINe KOHNYECKOW TTOBEPXHOCTH, KOHYC;
cepudeckast TOBEPXHOCTb.

PacriosnaBate Tena BpamieHus (MHJIMHIP, KOHYC, cepa m map). OOBACHATH CIOCOOBI
MOJTyYEHUS TEJ BPAIICHUS.

KnaccugunupoBars B3auMHOE pacrioyioskeHue cepbl U IIIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOH CErMEHT, OCHOBAaHHME CETMEHTAa, BBICOTA CETMEHTA;
IIaPOBO#i CJI0H, OCHOBAHHE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Beraucnate 00bEMBI M TUIOIIANA TTOBEPXHOCTEH TE BpAIICHUS, T'COMETPHUYCCKHX
TeJ ¢ MPUMEHEHHEM (HOpMYII.

OnepupoBaTh NOHATUSIMH: MHOTOT'PAaHHHK, BITUCAHHBIN B Chepy U ONMMCAHHBIN OKOJIO CephI;
cdepa, BIMCaHHAS B MHOTOI'PAaHHUK WJIH TEJIO BPAILCHHUS.

BBIYuCIATE COOTHOMIECHUS MEXKY IIOMAISIMK TOBEPXHOCTEH U 00bEMaMH TIOJJOOHBIX TEI.

N300paxarh u3ydaemble (GUTYpPHl OT PYKH W C TNPUMEHEHHEM IMPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB. BBINONHATE (BBIHOCHBIC) IUIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BU CBEpXY,

cOOKY, CHH3Y; CTPOUThH CCUCHUS TEJI BpaIICHUSI.

W3Biiekath, MHTEPIPETHPOBATh W TPEOOPa30BBIBATh MH()OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYyHKaX.

OnepupoBaTh MOHATHEM BEKTOP B TPOCTPAHCTBE.

BBITIOTHATE JEHCTBUS CIIOKECHHSI BEKTOPOB, BEIYUTAHKSI BEKTOPOB M YMHOXKCHHSI BEKTOpA Ha
9HCII0, O0BSCHATH, KAKUMH CBOMCTBAMH OHU O0JIaJIaIOT.

[TpuMeHsITh TPaBUIIO MapaJuIeenuIea.

OnepupoBaTh TOHATUSMU: JAEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YIOJd MEXIy BEKTOPAMH, CKaJISIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIE M KOMIJIAHAPHBIC BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB U MPOW3BEACHHE BEKTOpA HA YMCIIO, YTOJ MEXKIY BEKTOpaMH,
CKaJISIpHOE MPOU3BECHHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IIOCKOCTh YPaBHEHHUEM B JICKAPTOBOW CUCTEME KOOPIWHAT.

[TpuMmeHsTh TeoMeTpudeckhe (akThl IS PEIICHHS CTePSOMETPHYCCKHX — 3aj1ad,
MIPEIMOJIaraoINX HECKOIBKO IIArOB PEIICHHUS, €CIIH YCIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOH (opme.

Pemates mpocTeiiimye reoMeTpuyecKrue 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO

METOA.
13



Pemare 3agaum Ha [10Ka3aTelnbCTBO MATEMAaTHYECKHMX OTHOLIEHUHM U HAXOXICHHE
TE€OMETPHUECKUX BEIMYUH IO 00paslaM WM alIrOpUTMaM, NMPUMEHSAS W3BECTHBIE METOIbI IpHU
pELIEHNN CTaHIapPTHBIX MaTEMaTUYECKHX 3a/au.

[IpuMeHATh NpPOCTEHIINE NPOrPpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAllMOHHBIE
CUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKUX 3a1ad.

[TpuBoauT, HpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U IKU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJydeHHBIE 3HAHUS Ha IPAKTUKE: aHAJIW3UPOBATh PEABHBIE CUTyalUud U
IIPUMEHATh U3Y4YEHHbIE IIOHATHS B IPOLIECCe MTOMCKa PeILIeHHs] MAaTEMAaTU4eCKU COPMYITMPOBAHHON
poOJIEMBI, MOJICTMPOBATh PEaJbHBIE CUTYallMU Ha S3BIKE T€OMETPHH, UCCIIEA0BATh MIOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAHMEM T'€OMETPUUYECKUX IOHATUN W TEopeM, amnmapara anreOpbl; peuarhb

MMPaKTUYCCKUC 3a/la4U, CBA3AHHBIC C HAXOXKACHUECM I'COMCTPHUICCKUX BCIIMYHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakriieckue o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypenr
bubnnorexa [JOK
1 Brenetine & crepeomerpitio 10 0 0 https://m.edscli).m/ 1c209e37
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 | 0 Bbu6moteka [JOK
[MapannenbHOCTh NPSIMBIX M IIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 1 0 0 bubnnorexa [JOK
TUTOCKOCTEH https://m.edsoo.ru/1¢209e37
4 VYTIubl MeXAy NPSAMBIMU U IUIOCKOCTSAMHU 10 1 0 Bubmmorexa HOK
https://m.edsoo.ru/1¢209e37
bubmmoreka IIOK
> Muororpatict i ! 0 https://m.edsoo.ru/1c¢209e37
bubnnorexa [JOK
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 0 https://m.e dS(])_E).ru 11620937
7 IToBTOpEHME: CEUEHMS, pACCTOSHUS U YTIIbI 4 1 0 Bubmmorexa HOK
https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
! Texa pparenus 12 0 0 https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
2 O05Bé 5 1 0
PEMbLTEN https://m.edsoo.ru/1¢209¢e37
3 BekTops!l 1 KoOpAUHATEI B IIPOCTPAHCTBE 10 1 0 bubmmorexa [OK
p P pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IIEHNE, 7 1 0 bu6nmorexa LIOK
cUCTeMAaTU3aIus 3HAHUI https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHME

JaTa nusydyenust

10 KJIACC
KosnvecTBO 4acoB
Ne
Tema ypoka
n/n KounTtpoJbHbie
Bcero
padoThbI
OCHOBHBIE TOHSATHUS
1 CTEPEOMETPUN: TOUKA, 1 0
npsiMasi, TII0OCKOCTb,

IIpakTH4eckue
padoTbI

Tlnan

dakt

DJIeKTpOHHbIe HU(POBBIE
o0pa3oBaTe/bHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/aecc77cd



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd

npocrpaHcTso. [IpaBuna
nU300paKeHNs Ha PUCYH-
Kax: U300pakeHUs TII0C-
KOCTEH, MmapajuieIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

Ilonstus: MEpECCKaro-
UECA IIJIOCKOCTH, IICpE-
CCKaromuecs mnmpsamada u
IIJIIOCKOCTb

[TonsTus: nepecekaro-
1IMecs II0CKOCTH, Iepe-
CeKarouMecs npsamas u
IIJIOCKOCTh

bubmuorexa [JOK
https://m.edso00.ru/2d8a9¢99

bubmuorexa [JOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOTIO-
rpaHHUKaMH, U300pa-
YKEHHE MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha TIPOEK-
[IMOHHBIX YepTexkKax

bubmuorexa [JOK
https://m.edsoo.ru/a63959ed

HauvanpHbie cBegeHNS 0
KyOe U nmupamujie, ux
Pa3BEPTKHU U MOJIEIH.
CeueHust MHOTOTpaH-
HUKOB

bubnmoreka [JOK
https://m.edsoo.ru/b30dff38

HauvanpHble cBegeHNS 0
KyOe U nmupamujie, ux
Ppa3BEPTKU U MOJETIH.
CeueHust MHOTOIpaH-
HUKOB

bubnmoreka [JOK
https://m.edsoo.ru/3d8{td32



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

ITousarue 06 akcuoma-
THYECKOM ITOCTPOCHHUH
CTEPEOMETPHUH: AKCHOMBI
CTEPCOMETPHUH H CIIEICT-
BHSI M3 HUX

ITousarue 06 akcuoma-
THYECKOM ITOCTPOECHUH
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH H
CJIEICTBHS U3 HUX

ITousarue 06 akcmoMaTH-
YECKOM ITOCTPOCHHUH
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEICT-
BHS U3 HUX

ITousiTrie 006 akcuoMa-
TUYECKOM MOCTPOCHHUH
CTEpEOMETPHUU: aKCHOMBI
CTEPEOMETPHUH U CIIEICT-
BHS U3 HUX

Bzanmnuoe
PacCIIOI0KEHUE MIPSAMBIX B
MIPOCTPAHCTBE:
MEePECEKAIOIIHNECH,
napasuliesIbHbIE U
CKpEIIMBAIOIINECS
MpsIMbIE

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5cdfe

bubmuorexa [JOK
https://m.edso00.ru/239c8cb4

bubmuorexa [JOK
https://m.edsoo.ru/65¢6b106

bu6nmoreka [JOK
https://m.edsoo.ru/258fc245

bubmuorexa [JOK
https://m.edsoo.ru/1a252016
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[TapamnensHOCTD
IPSIMBIX U IIJIOCKOCTEHN B

bubmuoreka [JOK
https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE:
napasuiesibHbIe MPsIMbIC B
MIPOCTPAHCTBE;
napauieIbHOCTh TPEX
IPSIMBIX

[TapamnensHOCTD
MPSIMBIX U MJIOCKOCTEH B
13 HEOCTpaHCTBei bubmorexa IOK
. https://m.edsoo.ru/ee1d19b9
[TapannensHOCTh MPSMOA
U TUIOCKOCTH
14 VYrael ¢ cOHanpaBieH- bubnuorexa [JOK
HBIMHU CTOpOHAMU https://m.edso00.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapamiensHOCTS 1110C-
17 KofTeﬁ: napasuiebHbIe Brbmiorexa LIOK
https://m.edsoo.ru/2e18f255
TIOCKOCTH
13 CBolicTBa mapauielIbHbIX bubnuorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/e504d656
IIpocreitmme npoct-
19 paHCTBEHHBIE (PUTYPHI HA bubnmoreka [JOK
IJIOCKOCTH: TETpa’ip, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
. bubnuorexa [IOK
20 Hoctpoerine ceternii https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHuit bubnuorexa [JOK



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

KonrponbHas pabora no
teme "[Ipsmble u mioc-

bubmuorexa [JOK

22 KOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a9%e56
IapannensHOCTL
IPSIMBIX U IJIOCKOCTEN"
[leprieHIUKYIAPHOCTD

” IPSIMOM U TJIOCKOCTHU: bubnnorexa [HOK
HepIeHINKYISPHBIC https://m.edsoo.ru/b19f6asd
IpsIMbIE B IPOCTPAHCTBE

o IIpsamble mapayienbHbIe bubmuoreka [JOK
U TIICPIIECHUKYIIAPHBIC K https://m.edsoo.ru/0ac11¢95
IJIOCKOCTH

s [Tpsimble mapanienbHbIe bubaunoreka [IOK
U NIEPIICHMKYJIAPHBIC K https://m.edsoo.ru/ba545966
IJIOCKOCTH

y [Ipusnax nepneH)vay- bubimoreka [IOK
JSIPHOCTH TPSMOU U https://m.edsoo.ru/f85bfc46
IJIOCKOCTH

. [Tpu3Hak bubmmoreka [IOK
nepneHUJIHKyHﬂpHOCTH https://m.edsoo.ru/79165d15
IPSIMOHN U TITIOCKOCTH

.y Teopema o Hp&IMOI/IV bubnmnoreka [JOK
NIEPIICHIUKYISIPHOU https://m.edso0.ru/635¢5087
MJIOCKOCTH
Teopema o Hp&IMOI/IU Bbubaunorexa LIOK

29 HMEPHEHINKYIIIPHOU

IIJIOCKOCTH

https://m.edsoo.ru/bd37458



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
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

Teopema o npsimoit

30 epIIe . bubmuorexa [JOK
NepPHEHANKYISIPHON
PHEHAMIEYTP https://m.edsoo.ru/7d18834b
MIJIOCKOCTH
[Iepnenpukymnsp u
HaKJIOHHBIC: PACCTOSTHUE
31 OT TOUK Op 0CKOC bubmuorexa [JOK
T TOYKH J0 I TH,
8 . https://m.edsoo.ru/33c477d3
pPaccTosIHUE OT MPSAMOK
JI0 TUIOCKOCTH
[Iepnennukymnsp u
HAKJIOHHBIC: PaCCTOSHUC
) OT TO OP 0CKOC bu6mmoreka [IOK
T TOYKH JIO IJIOCKOCTH,
A = https://m.edsoo.ru/66fefadd
pPaccTosIHUE OT MPSAMOK
JI0 TUIOCKOCTH
[Iepnennukynsp u
HAKJIOHHBIC: PACCTOSHUE
33 OT TO Op 0CKOC bu6mmoreka [IOK
T TOYKH JIO TIJIOCKOCTH,
. https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT IPSIMOM
JI0 TUTOCKOCTH
[Iepnenpukynsp u
HAKJIOHHBIE: PACCTOSHUE
34 OT TO Op 0CKOC bu6mmorexa [IOK
T TOYKH JI0 IJIOCKOCTH,
A . https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSIMOi
JI0 TUTOCKOCTH
VTisl B IpOCTPaHCTBE:
35 oIl Me PocTP o bu6mmorexa [IOK
TOJI MEXIY MPSIMOU U
Y TP https://m.edsoo.ru/6b61b2b4
IJTIOCKOCTBIO
BYT'PaHHBIN YTOJI, JIH-
g 3, P . Y bu6mmoreka [IOK
36 HEWHBIN YroJy IByrpaH-

HOTO yrjia

https://m.edsoo.ru/5fa0b3ce



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

JIByrpaHHbIi yrou, Ju-

bubmuorexa [JOK

37 HEHHBI YTOIL ABYTpatt- https://m.edsoo.ru/c7c777ed
HOTO yria
[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEH: MpU3HAK bubmumoreka [IOK
38
NEepIEHINKYIIPHOCTH https://m.edsoo.ru/ec3e2da3
JBYX IJIOCKOCTEH
[IepnieHAUKyYIAPHOCTH
IJIOCKOCTEW: MPU3HAK bubnnorexa [HOK
39
NepIEHIUKYIAPHOCTH https://m.edsoo.ru/ed9e2a8e
JBYX IUIOCKOCTEN
[leprieHIUKYIAPHOCTD
40 IJIOCKOCTEW: MPU3HAK bubnnorexa [HOK
NEePIEeHIUKYISIPHOCTU https://m.edsoo.ru/ba75dc57
JIBYX IUIOCKOCTEN
41 Teopema o Tpéx bubnuoreka [IOK
HepHeHINKyIIpax https://m.edsoo.ru/e4972cdc
47 Teopema o Tpéx bubnuoreka [IOK
HepHeHIuKyIsIpax https://m.edsoo.ru/52188a7d
13 Teopema o Tpéx bubnnorexka [JOK
NEePIEeHIUKYIIpax https://m.edsoo.ru/9f246736
KonTtponbHas padora o
TeMaM
44 "[lepnieHIUKYIAPHOCTD bubnnorexka [JOK
NpSIMBIX U MJIOCKOCTER" 1 https://m.edsoo.ru/5b971ef3
"Vrisl MeXIy NpSMBIMU
Y TUIOCKOCTSIMH"
45 [TonsiTue bubmuoreka [JOK



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

46

47

48

MHOTOIPaHHUKA, OCHOB-
HBIE AJIEMEHTHI MHOTO-
IpaHHUKA, BBIMYKIIbIE U
HEBBIITYKJIbIE MHOTO-
TPaHHUKH; pa3BEPTKa
MHOTOIpaHHHUKA

[Tpusma: n-yroipHast
NpU3Ma; TPaHH U
OCHOBAHHS MTPU3MBI;
npsiMasi 1 HaKJIOHHAs
MPU3MBbI; OOKOBAs U
MOJTHASI TIOBEPXHOCTh
TIPU3MBI

[Tapamenenunen,
MPSAMOYTOJIbHBIN TIapa-
JIEJIETIUIIE] U €TO CBOMUCT-
Ba

[Tupamuna: n-yronbHas
nUpaMuIa, TPaHu 1
OCHOBaHUE MTUPAMU/IBI;
0OOKOBas | IOJIHAS
HOBerHOCTB HI/IpaMI/I)II)I;
[IpaBWIbHAs U YCEUEHHAsS
TUpaMHJIa

https://m.edsoo.ru/2d24e873

bubmuorexa [JOK
https://m.edsoo.ru/b4ad63ad

bu6nmoreka [JOK
https://m.edsoo.ru/8a7be683

bubmuorexa [JOK
https://m.edsoo.ru/fblcd0as

49

[IpaBubHBIE MHOTOTPAH-
HUKH: TIOHSITHE TPABHJIb-
HOT'O MHOTOI'PaHHUKA;
MpaBWJIbHAS IPU3Ma U
MpaBWJIbHAS TUPAMU]IA;

bu6mmorexa [IOK
https://m.edso00.ru/074c8865



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865

MpaBUIIbHAS TPEYTObHAS
nUpamMu/Ia ¥ MPaBHIbLHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
MMpaBUJIbHBIX MHOI'OI'paH-
HUKAaX: OKTadp, AOJe-
Ka3JIp U UKOCadIp.

bubmuorexa [JOK
https://m.edsoo.ru/a0fdd5bf

51

52

CummeTpus B IpocCT-
PaHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, TUNIOCKOCTH.
DIEMEHTBI CUMMETPUU B
nupamuiax, napaniese-
NUIEAAX, IPAaBUIbHBIX
MHOTOTpaHHHUKaX

Brruncnenue >i1eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIAAarOHaJu, yTiIbl

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

bubmuorexa [JOK
https://m.edsoo.ru/6¢cdbecef

53

54

ITimomanes 00KOBOI
MMOBEPXHOCTH U MOJTHON
MTOBEPXHOCTHU MPSMOKN
MPU3MBI, TUIOIIA/1b
OCHOBaHUM, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
MPSIMOU MPU3MBI
ITnomane OOKOBOM
MIOBEPXHOCTH U MOBEPX-
HOCTH IIPABUJIBHOU
MUPAMHU/JIBI, TEOPEMA O

bubnmoreka [JOK
https://m.edsoo.ru/37d84157

bubmuoreka [JOK
https://m.edsoo.ru/5603e30b



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

Ioaau OOKOBOM
MIOBEPXHOCTH YCCUEHHOM
TUPaMUIBI

KonTtponbHas pabora o

bubmuorexa [JOK

> teme "MHororpanHuku" https://m.edsoo.ru/a95{5c04
. bu6mmoreka [IOK
36 Honsmue 06 0oneme https://m.edsoo.ru/7ad0020b
57 OB bubmuorexa [JOK
DEM TTHPaMHUb! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
>8 OOBEM nupamu el https://m.edsoo.ru/f47dfefd
59 O0BEM TUpamMu bl Bubmmorexa LIOK
paMin https://m.edsoo.ru/79¢10312
N bubnuoteka [JOK
60 OObEM nHpavH s https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
1 .
6 OObEM MpHSMG https://m.eds00.ru/79853608
bu6nmoreka [JOK
62 &
OObEM MpH3MEI https://m.edsoo.ru/1e053890
" bubnuorexa [JOK
63 OObEM Mpu3MEI https://m.edsoo.ru/482d3f51
K
" https://m.edsoo.ru/28a6573¢
MHOTOTPaHHHKOB
[ToBTOpenue, 06001IeHNE
65 cHUCTeMaTU3alrs 3HaHH. bubnmoreka [JOK

[TocTpoeHue ceueHunii B
MHOTOTPaHHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

[ToBTopenue, 06001IEHNE
cucTeMaTu3alys 3HaHui.
Beruucnenue paccros-
HUM: MEXTY IBYMS
TOYKaMH, OT TOUKHU 10
IIPSIMOM, OT TOYKH 10
IJIOCKOCTH, MEXIY
CKpEIIMBAIOIIUMUCS
IPSIMBIMH

HToroBasi KOHTpOJIbHAS
paborta

[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTH3aLMs 3HAHUI.
Brruncnenue yrios:
MEX]Ty CKPEIUBaIO-
[IAMHECS TPSMBIMH,
MEXAy MpsMOHN U
TUIOCKOCTBIO, JIBYTPaH-
HBIX YTJIOB, YIJIOB MEXTY
IJIOCKOCTSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

bu6nmoreka [JOK
https://m.edso00.ru/56765e8b

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoanuecTBo 4acoB

Jdara nzydyenus

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka o0pa3oBaTe/bHbIE
n/m Konrpoububie IIpakTuyeckue ILnan daxT
Bcero pecypcbl
padoThI padoThI

Cdepa u map: uentp,

1 paauyc, TuameTp; 1 0 0 bubnnorexa [HOK
TUTOIIAb https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTHU CepsI
B3aumnoe pacmnono-
)eHue chepsl u

5 IJIOCKOCTH; KacaTelb- | 0 0 bubnuorexa [JOK
Hasl IJIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; IOMAIL
cdepbl
H3o0paxkenue chepsl,

3 mapapHa HJ‘IOCKO(IC)TII/DI. 1 0 0 bubmmoreia LIOK

https://m.edsoo.ru/bc15f712

Ceuenus mapa
Hunuaapudeckas
MOBEPXHOCTh, 00pa-

4 3YIOIINE NWINHIPHU- | 0 0 bu6mmorexa [IOK
YeCKOM MOBEPXHOCTH, https://m.edsoo.ru/6054b8cl
OCh IWJIMHIPUYECKOMN
MTOBEPXHOCTH
[unuHap: ocHOBaHUS

5 1 OOKOBAas TTOBEPX- 1 0 0 bubnuorexa [JOK
HOCTB, OOpa3yromas u https://m.edsoo.ru/188f6216
OCb; IJIOLIA/1b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

OOKOBOM Y MOJIHOM
MTOBEPXHO-CTH

10

N3o6paxenune
HUAJTUHIPA HA
mockocTu. Pazséprka
uunuaapa. CedeHus
HWIMHIIpA
(TIIOCKOCTHIO, TTapa-
JIENIbHOM WITK TIepIICH-
TUKYJISIPHOU OCH
HUATTUHIPA)
Konunyeckas noBepx-
HOCTb, 00pa3ytoniue
KOHHMYECKOU MOBEPX-
HOCTH, OChb U BEpLINHA
KOHHMYECKOU MTOBEPX-
HOCTH

Konyc: ocHoBanue u
BEpIIHHA,
oOpa3yroIas 1 och;
IUIoIIas OOKOBOH 1
ITOJTHOW ITOBEPXHOCTH

VY ceu€HHbI KOHYC:
o0pa3yroIne U BbICO-
Ta; OCHOBAHUS U
O0KOBask MOBEPXHOCTh

N300pakeHne KoHyca
Ha IUIOCKOCTH.
Pa3BépTka KoHyCa.

bubmuorexa [JOK
https://m.edso0o0.ru/016e25eb

bubmuorexa [JOK
https://m.edsoo.ru/c94ba09b

bubmuorexa [JOK
https://m.edsoo.ru/897dd3b2

bubnmoreka [JOK
https://m.edsoo.ru/1468bab3

bubmuoreka [JOK
https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

CeueHnust KOHyca
(TuTOoCKOCTHIO, Tapa-
JIJIEJIbHOM OCHOBAHMIO,
1 TJIOCKOCTBIO, TIPO-
XOJsIIeH Yepes3 Bep-

LIUHY)
KomOunanms ten
11 BpaH_IeHI/Ii]Il A MHOTO- bubmorexa [TOK
https://m.edsoo.ru/3cef10e5
IPaHHUKOB
MHororpasHuk,
ONMCAaHHBIN OKOJIO
12 chepsr; chepa, BIU- bubnunoreka [JOK
caHHas B MHOTO- https://m.edsoo.ru/0b136158
TpaHHUK WUJIH B TEJIO
BpalleHUS
[Tonstue 06 06BEME.
13 OcHOBHBIE CBOICTBA Bubmiorexa LIOK
) https://m.edsoo.ru/26a03tb7
00BEMOB TeN
14 O06bEM IMHpA, bubnuoteka [JOK
KOHyca https://m.edsoo.ru/5513d87b
15 O0BéM m1apa u bubnmoreka [JOK
wiomaab chepsl https://m.edsoo.ru/d189bde2
[Tomo6HbIe TeNa B
MIPOCTPAHCTBE.
16 CooTHOILIEHUS MEXKTY bubnmoreka [JOK
TUTOIIAISIMH TTOBEPX- https://m.edsoo.ru/810cfleb
HOCTeH, 00bEMaMHU
MOIOOHBIX TE
17 KonrtponsHas pabora bubmuoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

10 TEMaM:

n n
Tena Bpamenus" u

"O6bemsb! Ten"

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

13 Bekrop Ha miiockocTu bubmumoreka [IOK
U B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue u bu6mmoreka [IOK
BBIYMTaHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOpa bubnnoreka [JOK
Ha YUCI0 https://m.edsoo.ru/dee379¢eb
Paznoxenune Bextopa
1o TPEM HEKOMII-
21 JIaHI:;HI)IM BEKTOpaM. Brbmiorexa LIOK
https://m.edsoo.ru/a28fd74e
IIpaBuino mapasie-
nenunena
Pemenne 3amauq,
CBSI3aHHBIX C TIPUME- BuGmiorexa [IOK
22 HteHeM l;[pﬁBHJ'I https://m.edsoo.ru/5a827900
nencTBuil ¢
BEKTOpaMH
Koopaunatao-BekTop-
7 HBIM METOJI IIPH pellie- bubnnorexka [JOK
HUU T€OMETPUYECKUX https://m.edsoo.ru/d3alfe30
3amaq
[IpssMmoyronbHas
crcTeMa KOOPJIMHAT B
24 MIPOCTPAHCTBE. bubnnorexa [JOK

Koopaunatsl BekTopa.
[Ipocreiimme 3agayu B
KOOpIHHAaTax

https://m.edso0.ru/48db7058



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

25

Yron Mexay BEKTopa-
mu. CKajsipHOE Mpo-
U3BE/IEHHE BEKTOPOB

bubmuorexa [JOK
https://m.edsoo.ru/725effc4

26

Brruncienue yrios
MEKly IPSMBIMHA 1
IJIOCKOCTSIMU

bubmuorexa [JOK
https://m.edsoo.ru/8efbe78e

27

28

KontponbHas pabora
1o reMe "BekTopsl u
KOOP/IMHATHI B
npocrpancrae”

[ToBTOpeHue, 06001IIEC-
HHE U CUCTEMaTH3a-
U 3HAHUH.
OcHoBHbIE QUTYDBI,
(baKTbI, TEOPEMBI
Kypca IIaHUMETPUHU

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fc5

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

29

[ToBTOpeHnue, 060061Ie-
HUE U CUCTeMaTH3a-
U 3HAHUH.
OcHoBHbIE QUTYDBI,
(bakTbI, TEOPEMBI
Kypca IJIaHUMETPUU

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

30

[ToBTOpenwue, 06001Ie-
HHE ¥ CHCTEMAaTH3a-
1S 3HaHUH. 3agaun
TUTAHUMETPUH |
METOJIbI UX PEUICHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7491efe(

31

[ToBTOpenwue, 06001Ie-
HHE U

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

CHCTEMAaTH3aIUs
3Ha”HUH. 3aga4y 1ia-
HUMETPUU U METOJIbI
UX peIIeHUs

[ToBTOpeHue, 06001Ie-
HUE U CUCTeMaTH3a-

1 A 3HAHUH. 1 bu6mmoreka [IOK
OcHoBHbIE GUTYPHI, https://m.edsoo.ru/74b2ad91
(haKThI, TEOPEMBI
Kypca CTepeoMeTpun

1 Hrorosas 1 bu6mmoreka [IOK
KOHTpPOJIbHAs paboTa https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME, 0000IIIC-

34 HHUE U fl/ICTCI\anTI/BaI-H 1 bubmmorexa OK

. https://m.edsoo.ru/f465d10e
LM 3HAHUI
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/f465d10e

IPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KJIACC
Kon
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NPOBepPsIeMOro 2
00pa3oBaTeJILHOM NPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eometpust
7.1 OrnepupoBath MOHATUAMU: TOUKA, PsIMasi, IJIOCKOCTh
[IpuMeHsITh aKCHOMBI CTEPEOMETPHHM U CIEACTBUS W3 HUX NpU
7.2 pellIeHNH TeOMETPUYECKHX 3a/1au
OnepupoBarh MOHATHSIMH: NAPAJUIETLHOCTD U MEPIEHIUKYISIPHOCTD
7.3 MPSIMBIX U IIOCKOCTEN
KnaccuduumpoBaTb B3aUMHOE pAacIONOKEHHE TMPSIMBIX U IUIOCKOCTEH
74 B IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMHU: ABYTPAHHBIN yTOJ, TPAaHU IBYTPAHHOTO yTJa,
75 pebpo ABYTpaHHOTO yria, JUHEHHBIA Yrojd IBYTPaHHOTO YIJia,
rpagycHas Mepa ABYTPaHHOTO yria
OnepupoBaTh MOHSATHSMH: MHOTOTPAHHUK, BBINYKJIBIA U
7.6 HEBBITYKJIbIII MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPaHHUKA, TIPABUIBHBIHA
MHOTOTPaHHUK
Pacrio3HaBate  OCHOBHBIE BHIBI MHOTOTPAHHUKOB  (IIMpaMua,
77 pu3Ma, IPSIMOYTOJIbHBIN Napajuienenunesn, Kyo)
KnaccuduimpoBaTh MHOTOTpaHHUKH, BRIOUPAsi OCHOBAHUS JIJIS
78 KJIacCU(HUKAuK (BBITYKJIbIE W HEBBITYKJIbIE MHOTOTPAaHHHKH, TPAaBUIBHBIC
' MHOTOTPaHHHKH, TIPSIMbIE U HAKJIIOHHBIE TTPH3MBI, ITapaJuIeIeITUTIE/Ib])
7.9 OrnepupoBarh MOHATHUAMHU: CEKYIAsl INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
OOBSACHATP TPUHIMIBI MTOCTPOSHHSI CEYEHUH MHOTOTPaHHHUKOB,
1
7.10 HCHOJb3YsI METOJT CIIEJIOB
Ctpouth cedyeHrs MHOTOTPaHHUKOB METOOM CJIEIOB, BHITTOJIHATH
711 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJT

CBEpXY, COOKY, CHU3Y

33




7.12

Pemate 3ala4i Ha HAXOKACHUC I'COMCTPUYCCKUX BCIIMYUH I1O 06pa3uaM Ui
aJIropuTMam, MIMpUMCHASA HM3BCCTHBIC AHAIMUTHUYCCKHUC MCTOABLI IPU PCHICHUU
CTaHAAPTHBIX MAaTEMaTHYCCKHUX 3aJa4d Ha BBIYHUCICHHUC paCCTOHHI/Iﬁ MCKIY
ABYMA TOYKaMH, OT TOYKH [0 HpHMOﬁ, OT TOYKH OO INNIOCKOCTH, MECKIY
CKpC€HIMBAOIIUMUCA IIPAMBIMHA

7.13

PemraTe 3ala4i Ha HaXO0XACHHUEC I'COMCTPUUCCKHUX BCIIMYUH I10 o6pa3uaM niIn
aJIroputMam, MNpUMCHAS HM3BCCTHBIC AHAJIMTHUYCCKHUEC MCTOABLI IIPpU PCHICHUU
CTaHJAPTHBIX MAaTEMAaTHYCCKHUX 3ajJad Ha BBIYHUCICHUC YITIOB MCKIY
CKpCHIMBAOIMUMHUCAH TPAMBIMU, MCKIAY HpHMOI;'I H IIOCKOCTBIO, MCIKIY
IIOCKOCTAMU, ABYI'DAHHBIX YIJIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAKM MOBEPXHOCTEH MHOI'OIPaHHHMKOB
(mpu3Ma, mupammIa) ¢ IpUMEHEeHHEeM (OPMYJI, BBIYUCIISATH COOTHOILICHHUS

MEXTy TIOMIQISIMH ITOBEPXHOCTEH, 00hEMaMH MOT00HBIX MHOTOIPaHHUKOB

7.15

OHepI/IpOBaTL MOHATHUAMU: CUMMCTPHA B IIPOCTPAHCTBEC, HCHTP, OChb U

IUIOCKOCTb CUMMCTpPUHU, HCHTP, OCh U IINIOCKOCTb CUMMCTPHUH (bHrprI

7.16

W3Bnekatb, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH  HH(OPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTYPaAX, IPEICTABICHHYIO Ha UepTEXkax
U pUCYHKax

7.17

[IpumensTh reoMeTpruueckre (QaxKThl ISl PELICHUS] CTEPEOMETPHUUECKUX
3a/1a4, IPeaNoaraloluX HECKOJIbKO WIaroB pPEIICHHs, €CIU YCIOBHUS
MIPUMEHEHMSI 3a/1aHbl B IBHOU (opme

7.18

[IpumensaTs  mpocredmve  IPOrpaMMHBIE  CPEICTBA M JIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI IIPU PCIICHHUU CTCPCOMCTPUUCCKHUX 3adav

7.19

[IpuBOAUTE NMpHMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U

JKU3HU, paCIIO3HABATh MMPOABIICHUC 3aKOHOB '€COMCTPHUU B UCKYCCTBC

7.20

[IpumeHsATh MOTYyYEHHBIE 3HAHHWS Ha MPAKTUKE: AHAIM3UPOBATH pEabHbBIC
CUTyallU W TPUMEHSTh U3YUYEHHBIE MOHATHS B MPOILIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYITUPOBAHHONW MPOOJIEMBI, MOICIUPOBATH PEATbHBIC
CUTyallUM Ha SA3bIKE TE€OMETPHUH, HCCIEAOBaTh MOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHITHA W TEOpeM, ammapaTa aiareOpsl,
pelaTh NPaKTUYECKUE 3a1a4l, CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX
BEJINYUH
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11 KJIACC

Kon
npoBepsieMor
0 pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThI OCBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NMporpamMmaI CpEaHET0 oﬁmero 06pa30BaHl/lﬂ

6 I'eomerpus
OnepupoBaTh MOHATHAMHU: IHJIUHAPUYECKAs TOBEPXHOCTH, 0Opa3yrolme
6.1 UWJIMHAPUYECKON MOBEPXHOCTH, IIMIIMH/IP, KOHUYECKasi TOBEPXHOCTD,
o0pa3yronire KOHUYECKOH MOBEPXHOCTH, KOHYC, chepruieckas IOBEpXHOCTh
6.2 Pacnio3naBats Tena BpanieHus (LHJIKHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTYUYCHHS TEJ BpaIlleHUs
6.4 Krnaccudunuposars B3auMHOE pacroyioxkeHue chepbl U MI0CKOCTU
OnepupoBaTh NMOHSATHUSIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CErMEHTA, IIAPOBOI CJION, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
IApOBOTO CJIOSI, IIIAPOBOM CEKTOP
Boruncnsate 00EMBI 1 TUIOIIAIN TOBEPXHOCTEH TEJ BpallleHus,
6.6
TEOMETPUUECKUX TeJI ¢ TpUMeHeHrneM (hopmyn
OnepupoBarh MOHSATUSMU: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U
6.7 .
OIMHMCAHHBIN OKOJIO cepbl, cepa, BIUCaHHAST B MHOTOTPAHHUK UITH TEJIO
BpalleHus
Beruucnste COOTHOIIEHUS MEXKAY IUIOMIAASMH TOBEPXHOCTEH U
6.8 "
00BEMaMH TTOJIOOHBIX TEN
N306paxaTs n3ydaeMbie GUTYpPHl OT PYKH U C TMPUMEHEHHEM
6.9 N
MIPOCTHIX YSPTEKHBIX HHCTPYMEHTOB
BrImonHATE (BEIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX
6.10 "
00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpAIICHUS
W3BnekaTh, HMHTEPHPETHPOBATH M  MPEOOpPa3oOBbIBaTH  WHGPOPMAIIUIO
6.11 0 MMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaAX, MPEACTABICHHYIO Ha
' YyepTexax U pUCYHKax
[TpumensITh reomMeTpudeckue (HakThl Al PEIICHUS CTEPEOMETPUYECKHX 3a71ad,
6.12 MpeANoJaralouuX HECKOJIbKO IIAroB pPEIICHUS, €CIIH YCIOBUS
' MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopme
6.13 OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE
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6.14

BrimonaaTs IIGfICTBHH CJIOKCHH S BCKTOPOB, BEIYUTAHUA BEKTOPOB U
YMHOKXCHHA BEKTOPA Ha YUCJIO, O6’b${CH$ITB, KaKHMHU CBOMCTBAaMH OHH

00J1a1a10T

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJlICICIIUIICAa ITPH CII0KCHHUH BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATHUAMU: NEKAPTOBbI KOOPAHUHATEI B ITPOCTPAHCTBE, BEKTODP,
MOAYJIb BEKTOpa, paBEHCTBO BCKTOPOB, KOOPAMHATBI BEKTOpPA, Yol MCXKIY
BCKTOpaMH, CKaJILIPHOC IIPOU3BCACHHUE BCKTOPOB, KOJUIMHCAPHBIC H
KOMILJIaHApHBIC BEKTOPEL

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB U IIPOU3BCACHHUC BCKTOpA HA YUCIIO, YI'OJI
MCKAY BCKTOpaMHU, CKAJIAPHOC IIPOU3BCACHUC, PACKIIAABIBATE BCKTOP I10 JABYM

HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPAaBHCHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemarsn HpOCTGﬁH.IHG reOMCTPHUYCCKHUEC 3aJa4yud Ha IIPUMCHCHHUC

BCKTOPHO- KOOPAWMHATHOI'O METOda

6.20

Pemarsn 3aJa44 Ha 10Ka3aTCJIIbCTBO MAaTCMAaTHUYCCKHUX OTHOIICHUH 1
HaXO0XJICHUEC I'COMCTPUYCCKUX BEJIMYHH I10 06pasuaM HJIN AJITOPHUTMaM,
NPUMCHAA U3BECTHBIC METOABI ITPU PCIICHUU CTAHAAPTHBIX MATEMATUYCCKUX

3aaa4

6.21

HpI/IMeHHTB HpOCTeI\/'IIJ_II/Ie MporpaMMHBIC CpeaCTBa U 3JICKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI IIPHU PCIICHHUU CTCPCOMECTPUUCCKUX 3adav

6.22

HpI/IBOI[I/ITL MMPpUMEPBLI MATEMATUYICCKUX SaKOHOMepHOCTCﬁ B IIpUpPOJAC U

JKU3HU, paACIIO3HABATh IIPOSABIICHUC 3dKOHOB '€COMCTPHUU B HUCKYCCTBC

6.23

[IpumeHsATh TONY4YECHHBIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBATH pPEAIbHBIC
CUTyallUM W MPUMEHATh U3YUYEHHBIEC MOHATHS B MPOIECCE MOMCKA PEIICHUs
MaTeMaTU4ecKu CHOPMYJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH pPEaATbHbBIE
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEIOBATH IIOCTPOEHHBIE MOJEIU C
WCIOJIb30BaHUEM TE€OMETPHUYECKHX MOHATHH M TeopeM, ammapaTa aireOphl,
pelaTh NpakTUYECKUE 3aJa4M, CBSA3aHHBIE C HAXOXKIECHUEM T'€OMETPUUYECKHUX
BEJINYMH
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcCHOBHBIE TIOHATHS CTCPECOMETPHU. Tqua, Ipsmasd, MmiIOCKOCTh, IPOCTPAHCTBO. Ilonsarue
00 aKCHOMAaTHYECKOM IIOCTPOCHUHU CTEPCOMETPHUU: aKCHOMBI CTEPCOMETPHUHN U

CICACTBHUA U3 HUX

7.2

B3aumHoe pacnonoskeHue MpsMbIX B MPOCTPAHCTBE: MEePECEeKarOINecs, MapajieibHbIe U
CKpenuBaromuecs npsMsie. llapainenbHoCTh NPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
mapaJiyICJIbHBIC IIPAMBIC B IPOCTPAHCTBE, IAPAJIJICIIbHOCTD TpéX MMPAMBIX, TAPATIICIIBHOCTD
IIPSIMOM U INTIOCKOCTH. YTJIBI C COHAIIPABIECHHBIMU CTOPOHAMHU, YIOJl MEXAY IPSIMBIMU B
npoctpaHcTBe. [lapannenbHOCTh TJIOCKOCTEW: MapajulelbHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHbIX TIocKkocTel. [Ipocreiinme mpocTpaHCTBEHHBIE (QUTYypbl Ha TUIOCKOCTH:
TeTpadap, Ky0, mapasiesenurne, MIOCTPOSHUE CeUeHU N

7.3

[leprieHAMKYISAPHOCTh HPSIMOM M IUIOCKOCTH: MEPHEeHAUKYJSpHbIE IpsMble B
IIPOCTPAHCTBE, MpPSMbIC MapajulelbHbIe U NEPIEHAUKYISPHbIE K IUIOCKOCTH, HMPU3HAK
NEPIEHIUKYJSIPHOCTH NPSIMOM M IIJIOCKOCTH, TEOpPEMa O NPSIMOM MEpHEHIAUKYJISIPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIy NMPSAMOM U IUIOCKOCTBIO, BYTPaHHBIN
YIoJI, TIMHEUHBIN yroi ABYTPaHHOro yria. [lepneHauKysisp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT NPSIMOM /0 IUIOCKOCTH, MPOEKUUS (UIYypbl Ha
IJIOCKOCTh. IIepnenauKyIIpHOCTh IUIOCKOCTEN: NPHU3HAK MEPHEHAUKYJSIPHOCTH JIBYX
IIJIOCKOCTEM.

Teopema o TpEX nepreHUKYIApax

7.4

IloHsATHE MHOIOrpaHHUKA, OCHOBHBIE OJJIEMEHTHl MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrosbHas npusma,
TpaH M OCHOBAHHUS MPU3MBI, NpsAMas U HAKIOHHAs TNPU3MbI, OOKOBas W TMOJHAs
MMOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, npsMOYTONBHBIM NapaJUIENICIUIE] W €r0
coiicTBa. [lupamuna: n-yroapHas nupaMuja, rpaHd U OCHOBaHME MUPaMHIbl, OOKOBasi U
IIOJIHAsT TOBEPXHOCTh NUPAMHJABI, NPABWIBHAS W YyCEYEHHAs NHPaMHUIA. OJIEMEHTBI
npu3Mbl W npamuel. [IpaBuiabHBIE MHOTOTPDAaHHUKH: TIOHSATHE  IPABHIBHOTO
MHOTOTpaHHUKA, I[paBWIbHAsg [pU3Ma U  IpaBUJIbHAas [HMpPaMUJA, IPaBUJIbHAs
TpeyroyibHasi MUpamMHJa M TPABMIBHBIA TeTpadap, KyO. [IpeacraBienne o mpaBUIIBHBIX
MHOT'OTPaHHUKAX: OKTA3P, NOACKA AP U UKOCAIP.

CeueHns IpU3MBbI ¥ TUPAMUBI

7.5

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOH,
TUIOCKOCTH. DIIEMEHTBI CHMMETPUH B MUPAMUIAX, MApAIIIEICUIIeaX, TPABUIbHBIX

MHOTI'OT'paHHHUKaX
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7.6

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [nomans 60koBoit
IIOBEPXHOCTHU U IOJHOW MOBEPXHOCTH IPSIMOM IPU3MBI, IUIOLIAb OCHOBAHUM, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPsAMOi pu3MelI. [11o1maie 60K0BOI MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON MUpaMHUAbI, TeopeMa O IUloumaau ycedéHHOW nupamuibl. [lonstre 00
o0BEMe.

O6bEM TUpaMUIbl, TPU3MBI

7.7

HOI[O6HBI€ T€JIa B IIPOCTPAHCTBE. CooTHONICHUS MCXKAY ILIomaaiamMu

MOBEPXHOCTEH, 00BEMaMHU MTOAOOHBIX TEI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

6.1

Hunuuapryeckas MOBEPXHOCTb, O0pa3ylolMe IWIMHAPUYECKOM IOBEPXHOCTH,
OChb HHHHHI{pH‘{eCKOﬁ ITOBCPXHOCTH. ]_II/IJII/IHIIpI OCHOBAHU U 6OKOBa§I IMOBCPXHOCTD,
00pa3ymo1as U 0Ch, IJIOMIA b OOKOBOM U IMOJTHOM MOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yrolmye KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHMUECKOW MoBepxHOCTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yomias 1 0Cb, IIIOLA/lb
OOKOBOM U IOJHOM MOBEPXHOCTHU. Y CEUEHHBII KOHYC: 00pa3ylolue U BbICOTa, OCHOBAHUS
1 OOKOBasi IOBEPXHOCTh

6.3

Chepa u map: ULEHTp, paauyc, IUAMETP, IUIOMIAJb MOBEPXHOCTH C(]ephl.
BzanmMHuoe pacnionoxenue chepsl U MI0CKOCTH, KacaTelbHas INTOCKOCTh K cdepe,

I0Ia1b chepsl

6.4

N3o0paxenue Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka uinHapa U KOHyca

6.5

KomMOunauu Ten BpalleHHs U MHOTOIPaHHUKOB. MHOTOTpaHHMK, ONHMCAaHHBIN

OKOJIO C(I)CpBI, cq)epa, BIIMCAHHAA B MHOT'OT'PAHHUK, UJIX TCJIO BpAIlICHUA

6.6

[Tonsitrie 06 00bpEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
IpsSIMOYTOJIBHOTO TapauIeNenueaa u cieAcTBUs u3 He€. OOBEM IIUITNHIIPa, KOHYyCA.
O0BEM 1mapa u mwiIomaab chepsl

6.7

[TogoGubie Tema B mpocTpaHcTBE. COOTHOMICHHUS MEXIY TUIOIIAISIMHU

MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TeT

6.8

Ceuenns mmauHApa (MapajuleIbHO U TMEPHEHIUKYJISPHO OCH), CEYEHHUs KOHyca

(mapaenbHOE OCHOBAHMIO U IIPOXO/ISIIEE YEPE3 BEPILMHY ), CEUECHUS 111apa
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Bektop Ha miiockocth u B npocTpaHcTBe. CII0O)KEHME M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. PasnokeHue BekTopa 1O TpEM HEKOMILIaHAPHBIM

6.9 BekTopaM. [IpaBwiio nmapamnenenunena. Pemenue 3amad, CBA3aHHBIX C NPUMEHEHHUEM
MpaBwI JEUCTBUN C BEKTOpaMu
[IpsamoyronbHass cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
[Ipocreiimine 3amauym B KOOpAMHATAX. Yroin MeXAy Bekropamu. CkalspHoe
6.10 IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXJIy MPSAMBIMU U IJIOCKOCTSIMHU.

KOOpHHH&THO-BCKTOpHHfI METOJ ITPpU pCHICHUN I'COMECTPHUIYCCKUX 3aa4d

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM

OCBOEHHA OCHOBHOM OBPA3OBATEJBLHON ITPOT'PAMMBI CPEJHEI'O OBIIEIO

OBPA30OBAHUA
Kon
IIpoBepsiemble TPeGOBaHNS K MPeIMETHBIM Pe3yJbTaTaM OCBOEHHS
npoBepsieMor
0 TpedoBaHUsI OCHOBHOI1 00pa3oBaTe/ILHOM MPOrpPaMMBbI CPeHEro 00111ero 00pa3oBaHus

Bragenne MeronaMu 10Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]a4; YMEHHUE
¢dbopMynMpoBaTh W ONEPUPOBATH MOHATHUSAMH: OHNpEJeNeHHe, aKCHOMa,
TEOpeMa, CIIEJCTBUE, CBOWCTBO, NPU3HAK, J0KA3aTE€IbCTBO, PAaBHOCHJIBHBIC
(GOpMYIHMpPOBKH; TNPUMEHATh MX; YMeHHE (OpMyIHpoBaTh OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKACHHUE, NMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJ MaTEMaTHUECKON NHYKIUH; IPOBOJAUTH JOKa3aTelIbHbIE
paccyX/eHUs MpU PEIIeHUU 3a]ad, OLEHUBATh JIOTUYECKYIO MPaBHIIbHOCTb
paccyxaeHHi; yMEHHe OIIepupOBaThH MOHATHUSIMHU: MHO’KECTBO,
MIOJIMHOXKECTBO, ONEpaluy HaJ MHOXECTBAMH; YMEHHME HCIIOIb30BaTh
TEOPETUKO- MHOXKECTBEHHBIN aImnapar /sl ONMCaHUs PEAJIbHBIX MPOLIECCOB U
SBJICHUH U MU pellieHUH 3aJa4y, B TOM 4YHCIE U3 JpyTrux Yy4eOHBIX
NPEIMETOB; YMEHHE ONEpUpOBaTh MOHATHUSAMM: Trpad, CBSA3HBIA Tpad,
JepeBo, LMK, Ipad HaIUIOCKOCTH; YMEHHE 3aJaBaTh U OMMCHIBATH Ipadbl
Pa3IMYHBIMHU CIIOCOOAMU; MCIIOJIB30BATh Tpadbl MPH PELICHUH 3a/1a4
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YMeHue onepupoBaTh MOHATHIME: HATYPAIbHOE YHCIIO, IIETI0€ YUCIIO, CTETICHb
C IENbIM TIOKa3aTeleM, KOPeHb HaTypallbHOW CTEMEHU, CTENCeHb C
palnMoHATBFHBIM TOKa3aTeeM, CTEICHb C JICHCTBUTEILHBIM ITOKAa3aTelieM,
norapudM 4Hcia, CHHYC, KOCHHYC M TAHT'€HC IMPOU3BOJIBHOTO YUCIIA, OCTATOK
0 MOJYJIIO, PAIMOHAILHOE YHCJIO, HPPAIMOHAIBHOE YKCIO, MHOXECTBA
HATYPaJbHBIX, IIENBIX, PAIMOHAIBHBIX, JCUCTBUTCIBHBIX YHCEI, YMCHHE
WCIOJIb30BaTh MPHU3HAKUA JEIUMOCTH, HAaWMEHBIIWA OOIMUN JeNUTeNnh H
HauMeHbIlee o0Iee KpaTHOe, aJropuT™M EBKIWAA NMpU pEIICHUH 3a1ad;
3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMA CUCTEMAMH CUUCIICHUS;, YMCHHE
BBITIONTHATh BBIYUCIICHWE 3HAYCHWNW W TIpeoOpa3oBaHUS BBIPAKECHUU CO
CTCTICHSIMH ¥ JIoTapudMamMu, TpeoOpa3oBaHus JIPOOHO-PAIIMOHATBHBIX
BBIDQ)KCHUH; yMEHUE OINEPHPOBATh MOHITUSMHU: I[OCIECIOBATEIBHOCTD,
apudMeTHUeCKasl TMPOTPECCHs, TEOMETpUYEeCKas MPOrpeccus, OECKOHEYHO
yObIBaroIIas reoMeTpruIecKas porpeccus; yYMEHHUE 3aJaBaTh
MOCJICIOBATEIPHOCTH, B TOM YHCJE C IMOMOIIBI0 PEKYPPEHTHBIX (HopMyl;
YMCHHE OINEPHUPOBATh TOHATHSAMHU: KOMIUICKCHOE YHUCIIO, COIPSHKEHHBIC
KOMIUICKCHBIC YHWCJIa, MOIYJb M apryMEHT KOMIUIEKCHOrO 4mcia, (hopma
3alMCH KOMIUICKCHBIX 4YHCeN (TeOMETpUYecKasi, TPUTOHOMETpHYECKas H
anreOpanveckas); yMeTh IPOHM3BOJUTH apUPMETHUCCKHE JICHCTBUSA C
KOMIUICKCHBIMH ~ YWCJIaMH;  MPUBOJUTH  HPUMEPBl  HCIOJIb30BAHHUS
KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh MOHITUSIMH: MAaTpUIia 2X2 1

3X3, onmpenenuTens MaTPHUIlbl, TEOMETPUIECKHII CMBICIT OIIPEIETUTENS

YMeHHe OmnepupoBaTh IOHATUSMHU: pPaAlMOHAIIBHBIEC, WppalUOHAJIbHBIC,
MoKa3aTeJbHble, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPUUYECKHE
YPAaBHEHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEpUPOBATH IOHATUIMMU:
TOX/IECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YPaBHEHHUU Y HEPABEHCTB, PABHOCHUIIBHOCTh YPABHEHUI, HEPABEHCTB
U CUCTEM; YMEHHME pellaTh YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITIOMOIIBIO
pa3IMYHBIX NPUEMOB; pEIIaTh YpPaBHEHWS, HEPABEHCTBA M CHCTEMBI C
rapaMeTpoM; IPUMEHATh YPABHEHUSI, HEPABEHCTBA, X CUCTEMBI JUIsl pEIIECHUS
MaTeMaTHYeCKUX 3aJad M 337a4 U3 pa3IMuHbIX 001acTeil HAyKu M peasbHOM
KU3HU
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YMeHue omnepupoBaTh HOHATHAMM:  (QYHKUMS, YETHOCTh  (DYHKLUH,
NEPUOJUYHOCTh  (PYHKUIUH, OrPAaHHMYEHHOCTh (YHKUUH, MOHOTOHHOCTbH
GbyHKIMU, SKCTpeMyM (YHKIUHM, HauOoiblllee W HauMEHbIlIee 3HAYCHUS
GYyHKIMU HAa TPOMEXKYTKE, HempepbiBHAas (YHKIUHUSA, aCUMITOTHI Tpaduka
GbyHKIIMU, TepBas W BTOpas MpOU3BOJHAS (YHKIUU, T€OMETPUUYECKUI U
(bu3nyecKuil CMBICI TPOU3BOTHOMN, IEPBOOOPA3HAas, ONPEAeIEHHBIN HHTETPal;
YMEHUE HAXOAWUTh AaCUMNTOTHl rpaduka (YHKLIHUH; YMEHHE BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, MPOU3BEJCHUS, YACTHOTO M KOMIO3MLUHU (DYHKIHH,
HAXOJUTh ypaBHEHHE KacaTeJbHON K rpaduky (QyHKIMH; YMEHHE HAXOIHUTb
MIPOU3BO/IHBIC SJIEMEHTAPHBIX (PYHKIUI; yMEHUE UCIIOIB30BATh IPOU3BOTHYIO
Ui WcCieoBaHUs (YHKIMHA, HAXOAWTh HAWOONBIIME W HAUMEHBIIHNE
3HaueHus (QYHKIUH; CTPOUTH TIpaUKHM MHOTOWIEHOB C HCIOJIb30BAHHEM
anmapara MaTE€MaTUYeCKOro aHaliu3a; MPUMEHSTh MPOU3BOAHYIO JUIS
HAaxO0’KJICHUs HAaWJIy4llero peleHus B IPUKIAIHbIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKUX M (PU3NYECKUX 3a/1a4ax; HaXOJUTh TUIOMAIU U 00BEMBI (hUTyY
C IOMOUIbIO MHTErpaia; IIPUBOJUTH IpUMEpPbI MaTEeMaTH4ECKOI0
MOJICIMPOBAHUS  C TIOMOIIBIO MU (EepeHINATBEHBIX YPaBHEHHUH

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (GyHKIuH, oOpaTHas (QyHKIUS,
KoMno3uiusi (YyHKOMH, JWHEeHHas (yHKOHUS, KBajgpaTHYHAs (QYHKIWS,
panyoHanbHas (yHKUMS, cCTeneHHas (yHKUWsA, TPUTOHOMETPUYECKHE
¢byHKUMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMM, TIOKa3aTelbHas |
norapupmuyueckas QyHKIMH; yMEHUE CTPOUTh IpadUKU U3YUEHHBIX (PYHKINH,
BBINOJIHATH MTpeoOpa3oBaHus rpadukoB QyHKIHHA, HCIIOIB30BATh IPadUKH IS
U3y4EHHUs IPOLECCOB M 3aBUCUMOCTEM, NPU PEIICHUH 3a1ad U3 IPYTuxX
y4eOHBIX MPEIMETOB U 3a/ad M3 PEaJbHOM KU3HHU; BbIpaKaTh (OpMysIaMu
3aBUCHUMOCTH MEXKIy BEJIMYMHAMU; HCIOJb30BaTh CBOWMCTBA U TIpauku
GyHKUIUR A1 pellleHusT ypaBHEHUH, HEPaBEHCTB U 33/ay C MapamMeTpaMu;
n300paXkaTh Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YUCJIE HA MPOLEHTHI,
JIONIU ¥ YacTH, Ha JIBIKEHUE, paboTy, CTOMMOCTh TOBapOB U yCIYT, HAJIOTH,
3ala4i U3 O0JIaCTH YIpaBICHUS JUYHBIMH U CEeMEHHBIMU (QUHAHCAMU);
COCTAaBJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a/1a4u, HCCJIEe10BATh MOJIyYEHHOE penieHue u OIICHUBATh
MPaBIONOI00HOCTh PE3yJIbTATOB;  YMEHHE  MOJCIHMPOBATH  peajbHbIE
CUTyallMd  Ha  SI3bIKE MAaTEMAaTHUKH; COCTABJISATH BBIPAKEHHS, YPAaBHEHUS,
HEpaBEHCTBA U UX CUCTEMBI IO YCJIOBHIO 3a/la4yM, MCCIIEA0BAaTh MOCTPOCHHBIE
MOJETM C  HCIONB30BAaHMEM ammapara airedpbl, HHTEPIPETUPOBATH
MOJIyYEeHHBIH pe3yapTar
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YMeHue omnepupoBaTh MOHATUSAMHU: CpeaHee apuMeTHUecKoe, MeIHaHa,
HauOoJblllee W HaMMEHBIIEE 3HAYEHHUS, pa3Max, IHCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO HaOOpa; yMEHHE W3BJIEKaTh, HHTEPIPETHPOBATH
nHpOpMalMIO, MPEJCTaBICHHYI0 B TaOiMIax, Ha AMarpammax, rpadukax,
OTPa)KAIOILYI0 CBOWCTBA PEaJbHBIX IIPOLECCOB M SBJICHUM; IPEACTABIATh
MH(GOPMALIHIO C TOMOILBIO TaOJIUI] U TUarpaMM; UCCIIE0BATh CTATUCTUYECKHE
JaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM IpaueCcKuX METOJIOB U 3JICKTPOHHBIX
CpPEeICTB; TpaUUecKu HCCIEJOBaTh COBMECTHBIC HAOMIOJCHUS C MOMOILBIO
JarpaMM pacCEeUBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBarh MOHATUIMU: CIy4YailHBIA OIBIT U CllydailHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; yYMEHHE BBIYHCIATH BEPOSTHOCTH C
WCIOJIb30BaHNEM TPpaUIECKUX METOMOB; MPUMEHATH (OPMYJIIBI CIIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (opMyldy TOJIHOM BEpOATHOCTH, (GOPMYITY
bepuynnu, komOuHaTOpHBIE (QAaKTBl M (POPMYJIBI; OLEHUBATH BEPOSITHOCTU
peanbHbIX COOBITUH; YMEHHE ONepUPOBaTh NOHATHAMM: CilydaiiHas BeJIMYMHA,
pacnpeelieHue BEPOSTHOCTEN, MaTEeMaTHYeCKOe OXXKHMJIaHUE, JUCIEpCUs U
CTaHJAPTHOE OTKJIOHEHUE CIyYaiiHON BENMYHMHBI, QYHKIMH pacTpeieIeHus 1
IJIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIBHOTO U HOPMAJIBHOI'O PACIIPECIICHUM;
YMEHHUE HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX PACHpPENCICHUN Ul PEIICHMS
3a/la4; 3HAKOMCTBO C TIOHATHUSAMHU: 3aKOH OONBIIMX YHUCET, METOJbI
BBIOOPOYHBIX HCCJIEIOBAaHUN; yMEHHE NPUBOJUTH IMPUMEPHI TMPOSIBICHUS
3aKOHa OOJIBIIMX YHMCEN B NPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
ONEPUPOBATH MOHATUAMU: COYETAHUE, IEPECTAHOBKA, YACIIO COYETAHUH, YUCIIO
nepecTaHoBOK; OMHOM Hbl0oTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIE (haKTh
U pacCyXIECHMsS Ul PEIICHHS 3a1ad; OLEHMBAThb BEPOSATHOCTH PEAbHBIX
COOBITHH; COCTABIISTh

BEPOSTHOCTHYIO MOJENIb U HHTEPIPETUPOBATH MOJIYYECHHBIN PE3YIbTAT

YMeHnue onepupoBath NOHATUAMMU: TOUKA, NIPsAMas, IJIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JIyY, BEJIMUMHA YIJIa, IFIOCKUH Yo, ABYTPaHHBINA Yo, TPEXTPaHHbII
Yroj, CKpeuIMBarouIfecs: NpsMble, MapajljieIbHOCTh U NEepHeHIUKYISIPHOCTD
NpSIMBIX M IUIOCKOCTEH, YTroJl MeXAy MPSMBIMH, YIOJd MEXIy MpsMOon
U TJIOCKOCTBIO, YIrOJd MEXIy IUIOCKOCTSIMH, pPacCTOSHUE OT TOYKU JI0
IJIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMU, PACCTOSHHUE MEXKY MIIOCKOCTSIMU;
YMEHHUE HCIONb30BaTh MPU PELICHUU 33/1a4 U3y4YeHHbIE (aKThl U TEOPEMbI
IUTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;
CTPOUTH MATEMAaTUYECKHE MOJIEIN C IOMOIIBI0 N€OMETPUUECKUX MOHATUI U
BEJIMYMH, PEIIaTh CBS3aHHbIE C HUMU IPAKTUYECKUE 3a7auu
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10

YMeHue omepupoBaTh MOHATUAMHU: IUIOMIAIAL (GUTYphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPAaBHWIbHBI MHOTOTPAaHHHK, CEYCHHE MHOTOrpaHHHKA, KyO,
napaulesenure]], nmpu3Ma, nupamuja, (Gurypa M HOBEPXHOCTh BpPAIICHHS,
IIMHIP, KOHYC, mmap, cdepa, miomans chepbl, IUIONAJb MOBEPXHOCTH
NUpaMHJbI, TPHU3MBI, KOHyCa, HWIMHApA, 00BEM Kyba, MPSMOYrOJIBHOTO
napaJuiesienure/a, TUpaMuIbl, IPU3MBIL, IMIIHH/PA, KOHYCa, [1apa, pa3BEépTKa
MOBEPXHOCTH, CEYEHUS KOHyCa W UWIMHIpPA, MapajulelbHble OCH WU
OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTh, Kacalomascst cgepsl, LIINHIPA,
KOHyCa; YMEHHE CTPOMTh CEYEHHE MHOTOTPaHHUKA, H300pa)kaTb
MHOTOTPaHHHUKH, QUTYpBI U IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM YUCIIE
C TIOMOIIBIO DJIEKTPOHHBIX CpPEACTB; YMEHHE MPHUMEHSITh CBOWMCTBA
TEOMETPUYECKUX (UTyp, CaMOCTOSTENbHO (HOPMYIHPOBATH ONpENEIICHHS
u3y4yaeMbIX (QUTYyp, BBIIBUTaTh THUIIOTE3bl O CBOMCTBaX M IPU3HAKaX
reoMeTpu4eckux (uryp, OOOCHOBBIBaTH WIIM OIPOBEpPraTh MX; yMEHHE
NPOBOAMTH KIacCU(PHUKALUIO (GUTYyp MO pasIHyYHBIM MpPU3HAKAM, BBIIOIHSTH
HEOO0XOAUMBIE IOTIOTHUTENFHBIE TIOCTPOCHUS

11

YMeHue onepupoBaTrh NOHATUAMU: JBUKECHHUE B IPOCTPAHCTBE, TapAJLIEIbHbIN
IIEPEeHOC, CHUMMETpPHUs Ha IUIOCKOCTM M B IPOCTPAHCTBE, IIOBOPOT,
npeodpa3oBaHue 1Mo 100us, NoJ0OHbIE (PUTYPbI; yMEHUE paclio3HaBaTh PABHbIE
U 1noAo0HbIe QUTYpbl, B TOM 4YHCJIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE;
HCII0JIb30BAaTh T'€OMETPUYECKHE OTHOLIEHMS MPHU PELICHUH 3a]lad; HAXOIUTh
reOMEeTPUUYECKHE BEJIUYUHBI (JJIMHA, YToJ, IUIOMaab, 00bEM) MpU PELICHUH
3aa4 U3 JAPYTUX Y4YEOHBIX MPEAMETOB M U3 pEalbHOM JKHU3HHM; YMEHHUE
BBIUUCIIATE T€OMETPUUYECKUE BEIUYMHBI (IJIMHA, Yrojl, IUIOWaab, OO0BEM,
IUTIOIIA/b TIOBEPXHOCTH), MCIIOJIB3YSI U3yUeHHbIE (DOPMYJIBI U METOJbI, B TOM
4yclie: IUIOIAAb IOBEPXHOCTH IHPAaMHUIbL, NIPU3MBI, KOHYyCa, LWIMHIPA,
wionaab chepbl; 00bEM  Kyba,  MPSIMOYTOJbHOIO  MHapajliesenunena,
MUpaMU/IbI, NpU3MBI, LWIMHApPA, KOHYCa, Ilapa; YMEHHE HaXOAWTb
OTHOIIIEHHE 0OBEMOB MOJIOOHBIX QUTYP

12

YMeHue onepupoBaTh MOHATUSAMU: IPSAMOYIOJbHAs CUCTEMA KOOpAMHAT,
BEKTOP, KOOpPAMHATHI TOYKHM, KOOPAMHATBI BEKTOpPA, CyMMa BEKTODPOB,
MIPOU3BEICHNE BEKTOpA Ha YHUCIIO, Pa3JI0KEHHE BEKTOpa 1o 0a3ucy, CKalsipHOe
MIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHE, YIOJ MEXIy BEKTOpPaMH; YMEHHE
WCIIOJIb30BaTh BEKTOPHBIM M  KOOPAWHATHBIA METOA Uil  pELIeHUS
reOMEeTPUUYECKUX 3a/1a4 U 3a]a4 APYTUX y4eOHbIX IPEIMETOB
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13

YMeHue BbIOMpaTh MOAXOASIIANA METON JUIS PEIICHUS 3a/ayd; MOHUMAaHUE
3HAYUMOCTH MATEMaTHUKA B UW3YYCHHH MPHUPOJHBIX W OOIICCTBCHHBIX
MPOIIECCOB U  SABJICHWM; YMEHHME paclno3HaBaTh MPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPbl MaTeMaTHYECKUX
OTKPBITH pOCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKH

IHHEPEYEHbB 9JIEMEHTOB COAEPXKXAHMUSA, IPOBEPAEMbIX HA EI'D ITIO
MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COTePKAHUS

Kon
1 Yucna u BBIYUCIEHUS
1.1 Harypanbnsle u neinsie uyncna. [Ipu3sHaku 1eIMMOCTH LETIbIX YHCET
Pannonanehbie yncia. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLIEHTHI,
1.2
OeCKOHEYHBbIE MEPUOHUECKUE JpodU
ApudmeTrueckuil KOpeHb HaTypaabHOU cTerneHu. JlelicTBUs ¢ apupMeTHIeCKUMU
1.3 .
KOPHSIMU HaTypaJIbHOM CTENEHH
Crenenp ¢ 1enbiM mokazareneM. CTeneHb C palMOHAJIBbHBIM I10Ka3aTeseM.
1.4 .
CBoiicTBa cTENIEHU
CuHyC, KOCUHYC M TaHI'€HC YMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
1.5
ApKTaHT€HC YHCII0OBOIO apryMeHTa
1.6 Jlorapugm yncna. JlecaiTuuHbIe U HATYPAJIBHBIE JTOrapHUPMBbI
JleiicTBUTENbHBIE YKcha. ApUpMETHUECKHE ONepaluu C ACHCTBUTEIbHBIMU UHCIAMH.
17 [TpuOnmxE€HHbIE BBHIYMCICHMS, NpPaBUJIa OKPYIJIEHUS, MPUKHUIKA M OILIEHKa
pe3yabpTaTa BEIYMCICHHI
1.8 [IpeobOpazoBanme BeIpa)KEHUN
1.9 KomriekcHsle uncia
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHATIEHBIE YPAaBHEHUS
22 HppauunoHaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUs
24 [Toka3zaTenbHbIe U Torapu(MUIecKue ypaBHEHHUS
2.5 Lenbie u 1poOHO-paIOHATIEHBIE HEPABEHCTBA
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2.6

HppaumnoHaibHble HEPAaBEHCTBA

2.7 [Toxa3zarenbHble U Torapu(MUIEcKre HEPaBEHCTBA

2.8 TpuroHomeTpuuecKue HEpaBEHCTBA

29 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C TTapamMeTpamMu
2.11 Marpuiia cucTeMbl JIMHEHHBIX YpaBHEHUN. OnpeieuTeb MaTpUIIbI
3 OyHKINU U TpaduKH
Oyukuwms, cnocoosl 3aganus Gynkuuu. I'paduk Gynkuuu. B3anmuo oOpatHbie

31 ¢bynkuun. Yéraeie n HeuétHbie pyHKUIMU. [leproanyeckune GyHKIUH
Ob6nacTh onpeneneHUss 1 MHOXKECTBO 3HaueHu GyHkimu. Hynu QyHKimm.

32 [TpomexyTKH 3HaKOMOCTOSTHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PyHKIMH. MaKCHMyMBbI
u MUHUMYMBI QyHKIH. Hanbomnbinee n HauMeHblee 3Ha4eHne (QyHKIUU Ha
MIPOMEXKYTKE
CrenenHasi (yHKIUS C HaTypaJbHBIM M IIEJBIM IMOKa3aTeneMm. E€ cBoiicTBa u

33 rpaduk. CBoiicTBa u rpaduk KOpHS n-0il cTEeNeHn

3.4 Tpuronomerpuyeckue pyHKIMU, UX CBOMCTBA U rpaduKu

3.5 [TokazarenbHas u norapupmMuyeckas PyHKIUHN, UX CBONCTBA U TpapUKu
Touku pa3peiBa. AcuMnToThl rpadukoB QyHkuui. CBolcTBa QPYHKIMIA, HEMPEPHIBHBIX

36 Ha OTpe3Ke

3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 3aJaHHSI TOCIIEA0BATENbHOCTEN

3.8 Apudmernueckas u reomerpuueckas nporpeccu. opmyiia CI0XKHbBIX POLEHTOB

4 Hauana maremaTtnueckoro anaimsa

4.1 ITpousBonnas pyHnkuu. [Ipon3BogHbIE 3I€MEHTAPHBIX (DYHKIIHIA
[TpumeHeHHe MPOU3BOAHOM K MCCIEIOBAHNIO (PYHKIMH Ha MOHOTOHHOCTh U

4.2 sKcTpeMyMbl. HaxosxieHne HanOoIbIIero 1 HaMMEeHbIEro 3HaueHus (PyHKIIMH Ha OTpe3Ke

43 [lepBooOpasnas. MuTerpan

5 MHoxecTBa U JIOTUKa
5.1 MHokecTBO, OIepaly HajJ MHOKeCTBaMHU. J{narpammel Diiiepa — Benna
52 Jloruka
6 BepositHOCTB U cTatucTHKa
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
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6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena u MOBEpXHOCTH BpallleHUs
7.5 Koopaunatsl u BEKTOpPbI
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» MaremaTuka: anredpa U Hadajga MaTeMaTU4YeCKOro aHanm3a, reomerpus. ['eomerpus. 10-11 xnace.
Atanacsn JI.C., byry3oB B.®., Kagomnies C.b. u ap. AknuoHepHoe o6miecTBo «M31aTenbcTBO

«ITpocsenienne»

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA
* Mertoanueckue pekomeraanun. ['eomerpus. 10-11 kmaccer (k yaueOnuky Atanacss JI. C. u ap.) M.:

IIpoceemienne

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru

http://www.int.ru

http://sbiryukova.narod.ru

http://www fipi.ru/

https://math-ege.sdamgia.ru

bubmuoreka IIOK https://monypoku.pd/

https://resh.edu.ru/
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