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ob6pazosanust MBOY COII Ne71

2.1.7.Pabouass nporpamma y4eOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)
HNOACHUTEJIBHAS 3AIIUCKA

Pabouvast nporpamma ydeOHOTO Kypca «I eoMeTpus» 6a30BOT0 ypOBHSI Il O0YYArOIIUXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHHIA,
NPEIbSIBISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOTO OOpa30BaHUS.
Peanmuzanmst  mporpaMMbl  00eCHeUMBaeT — OBJIAJCHHE  KIIOYEBBIMH  KOMIICTCHIUSMH,
COCTABJIIONIMMHA OCHOBY JUISI CaMOPA3BUTHSI M HENPEPBIBHOTO OOpa30BaHMA, IEIOCTHOCTH
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH OOYYaIOITIXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOTO Kypca TE€OMETPpUH Ha YpPOBHE CpEIHEro o0Imero ooOpa3oBaHUs
00ycJIOBJIeHa MPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHS OOyYaromuxcs, (GOPMHUPOBAHUS
(YHKIIMOHATTLHOH MaTeMaTHYECKOW TPAaMOTHOCTH, W3YYEHHUS JAPYIHX Y4YeOHBIX IUCIMILIHH.
PasButne y oOyd4aromuxcs TNPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH M TIPOHUCXOXKICHUH
TeOMETPUYECKUX aOCTpaKUuii, COOTHONICHUH PEabHOTO U UICATBHOT0, XapaKTepe OTPAKCHHS
MaTeMaTHYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEATBHOTO MUPA, MECTE TEOMETPUHU B CUCTEME
HayK W poOJiK MATCMATUYCCKOTO MOACIHMPOBAHUA B HAYYHOM IIO3HAHWMHM ©W B IPAKTHUKC
CHOCOOCTBYET (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS VYYAIMXCSI, a TaKKe KavyecTB
MBIIIJIICHUA, HGO6XOI[I/IMBIX AJId afanTanuu B COBpCMCHHOM 06H.I€CTBC.

['eomerpust sBIsSeTCST OAHMM K3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHETO OOIIEro
O6pa30BaHI/IH, TaK KakK O6CCHC‘II/IBaCT BO3MOXHOCTb HM3Y4YCHHA KaK JUCHUIIIMH CCTCCTBCHHO-
HAYYHOH HaINpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MblluieHUE, (GopMupyemMoe TpU H3yYEeHUH OOYYAIONIMMHUCS MOHSITHIHBIX
OCHOB T'€OMETPUU M TOCTPOCHUM IICTIOYKU JIOTMYCCKUX YTBEPKICHUH B XOJE pELICHUs
TCOMCTPHUYCCKUX 3aaa4d4, YMCHHC BbBIABHUIaTb W OMNPOBCPrarb TIHUIIOTE3bI HEIMOCPCIACTBCHHO
UCTIOJIB3YIOTCSl TIPH PEIICHUH 3ajJ]ad eCTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH W3 Kypca
¢busuky.

YMeHHne OpHeHTUPOBATHCS B TIPOCTPAHCTBE HTPACT CYIIECTBEHHYIO POJTb BO BCEX 00JIACTSIX
NesITeIbHOCTH YesoBeka. OpHeHTaIs YeloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIMATBHOTO OBITHS, (hopMa OTPaKCHUsI OKPYKAIOIIETO MUPA, YCIOBUE YCIEITHOTO
[IO3HAHUsA 51 aKTHBHOI'O npeoOpa3oBaHus JIEACTBUTEIILHOCTH. OnepupoBanue
NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3HbIC BUIBI YUEOHOH M TPYIOBOW NESTEITHLHOCTH,
ABJISAETCA OJHUM U3 HpO(beCCI/IOHaJIBHO BAXXHBIX Ka4YC€CTB, IIOOTOMY aKTyaJlbHAa 3aJaya
(dhopMHUpOBaHUS Y 00YYAIOLIUXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIJICHUSA — CYIICCTBCHHOI'0O KOMIIOHCHTA B IOATOTOBKE K HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU 110
MHOTHM HarpaBJICHUSM.

Lenr ocBoeHust mporpaMMbl yaebHOTo Kypca «['eomeTpus» Ha 6a30BOM ypOBHE 00y4YECHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS Uepe3 oOecredeHue
BO3MOXHOCTHU HpHOGpeTGHI/ISI " HUCIOJIB30BAHUA CUCTCMATHUYCCKUX I'COMCTPUUICCKHUX 3HAHUU U
JEWCTBUH, CTICIIU(PUIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICITHOTO MPOJI0JDKSHHST 00pa30BaHuUs 1O
CIICHUAJIBHOCTAM, HC CBA3AHHBIM C MPHUKJIAAHBIM UCIIOJIb30BAHUCM I'COMCTPUH.

[Iporpamma o reomMeTpur Ha 6a30BOM YpPOBHE ITpeTHA3HAUEHA JIJIs1 00yUarOIINXCS CPeTHEH
HIIKOJIbI, HC MCIBITBIBABIINX 3HAYUTCIIBHBIX BanyI[HeHI/Iﬁ Ha YpPOBHC OCHOBHOI'O O6H.I€FO



oOpazoBanus. Takum o0Opa3zom, oOyuaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKHe YMEHUs, CBA3aHHbIE CO CIEIM(PUKON reOMeTpUU U HEOOXOIUMBIE JIJIS KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3T0oro, oHM MMEIOT BO3MOYKHOCTh M3YUHUTh T€OMETpHIO Ooee
rIyOOKO, €clii B JalbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHMUSIX B
npogecCHOHATBHOM 1S TeNbHOCTH.

JlocTrkeHue e OCBOGHUS IPOrpaMMbl 00eCTIeYrBAETCsl PEIIEHHEM COOTBETCTBYIOLIUX
3agau. [IpuoputeTHpIMU 3a1auaMu 0cBOeHUA Kypca «I'eomerpun» Ha 6azoBoM ypoBHe B 10—11
KJIaccax SIBJISIOTCS:

* (¢opmMHpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYyphl M

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY KAIOIIUM MUPOM;

* (¢opmHpOBaHHE TMPEJICTABICHHs O MHOTOIpAaHHMKAaX M TeJaX BpAIIEHUS KaK o
BaXHEHIIMX MaTeMaTUUYECKUX MOJENSIX, MO3BOJISIOUIMX OMUCHIBATh U U3y4aTh pPa3HbIe
SIBIICHUSI OKPYKAIOLLETO MUPA;

* (opMmupoBaHHE YMEHHs pacro3HaBaThb Ha 4epTexax, MOJAENSAX U B PEaJbHOM MHpE
MHOTOT'PaHHMKH U TeJla BpallleHus;

® OBJIAJEHUE METOJaMHU pEIIeHUus 3aJad Ha [OCTPOCHHMs] Ha HU300paKEHMSIX
IPOCTPAHCTBEHHBIX (UTYD;

* (opMHpOBaHHE YMEHHS OIEPHPOBATH OCHOBHBIMH MOHATHSAMH O MHOTOTPAaHHUKAX U
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIAJIEHUE AJTOPUTMAaMU PELIECHUS OCHOBHBIX THUIIOB 33/a4; (OPMUPOBAHUE YMEHUS
IIPOBOJAMTH  HECJIOXKHBIE  JOKA3aTEJIbHbIE  pAcCyKIACHMs B  XOA€  PEIUEHUs
CTEPEOMETPUUECKHUX 3a/1a4 U 3aJ1a4 C IPAKTUUYECKUM COACPKAHUEM;

® pa3BUTUE HUHTEIUIEKTYyaJbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  OOydaroluxcs,
M03HABATEJIbHON aKTUBHOCTHU, UCCIIEA0BATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIIICHUS;

* ¢opmupoBaHue (yHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: yYMEHHUE
pacro3HaBaTh MPOSIBICHUS F€OMETPUUECKUX OHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CUTYalMsIX W HPU H3YYEHUM JPYIMX Y4eOHBIX NpPEAMETOB,
NPOSIBJICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyIMpoBaTh HX Ha S3bIKE
FEOMETPUM UM  CO3[aBaTb TIE€OMETPUYECKHE MOJEIH, IPHUMEHATh OCBOEHHBIN
FeOMETPUUECKUN ammapar Juid pelleHuss MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYE€HHBIE PE3yJIbTAThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPAMMBI SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJie ero U3y4eHus 3ajjay, pelaeMblX Ha ypOBHE HHTYUTHUBHOTO [TO3HAHUS, U OTIPeIeIEHHBIM
o0pa3oM opraHu3oBaHHas paboOTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO M
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIUPYET TMPOTEKaHHE MHTYUTHBHBIX TPOIECCOB,
MOTHUBHPYET K JalbHEUIIEMY U3YUEHHIO PEAMETA.

[Ipenmourenne oTHAETCS HATNIAIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTHYECKON
NesTeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH Y YUaIIUXCs B Kypce CTEPEOMETPUN
IPOBOAMUTCA 3a CUET pPELIEHUs 3aJad Ha CO3JaHME IMPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
OTepUpPOBAaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OMOPOM Ha
HarJsJHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH, MBICTIEHHOTO
U3MEHEHUS €r0 UCXOJHOTO COJCPIKAHUSI.

OcHoBHblE cojaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kkmaccax:
«MHororpanHukny, «IIpsiMble ¥ MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOPAMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUM pacipeesiseTcs He TOJIbKO
[0 COJEPKaTeNbHBIM JMHUSM, HO W 1O rojJaM oOOy4YeHHs Ha YPOBHE CpEeIHEero OoOIIero
o0OpazoBaHusl.

Copepxanue 0oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboyeil nmporpamMmsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
yTOOBl ~ OBNQJICHHE TIEOMETPUYECKHMMH  TIOHATHUSMU M  HaBBIKAMH  OCYIIECTBISIIOCH



MOCJIEIOBATEIBHO M IOCTYNATENbHO, C COOJIIOJICHMEM NPHUHIIMIIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEACTaBIECHUIN 00yUaromuxcs,
pacuupsis u yriayounss e€, o0pa3ys NpodHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu orBoauTcs 2 yaca B Heaento B 10 knacce u 1 yac B Hexento B 11
KJ1acce, BCero 3a JiBa roja o0ydenwus - 102 ydeOHbIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeoMeTpuu. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIE/ICTBUS U3 HUX.

B3aumHOe pacrnosioskeHue MpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUIEIbHbIE U
cKpemuBampmuecss npsaMsle. llapainenbHOCTh MNpPsSMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuleJbHble TpsMblE B IPOCTPAHCTBE; MAapaJIENIBHOCTh TPEX NPSMBIX; NapauieIbHOCTh
OpsIMOM M IUIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMHM; YIOJI MEXIy HpPSIMBIMU B
npocTpaHcTBe.  [lapaninenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTel. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI Ha MIIOCKOCTHU: TETPAdIp,
KyO, mapaenenure];; IoCTPOSHUE CEUCHUH.

[lepneHaUKyISIpHOCTE OPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSpHbIE MpsIMBIE B
MIPOCTPAHCTBE, MPSAMbIE MapajUleIbHbIE W MEPHNEHAMUKYJSPHbIE K IIJIOCKOCTH, IPHU3HAK
NEPHEHANKYISIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSMOM NEPHEHANKYIISIPHON TUIOCKOCTH.
VYIubl B IPOCTPAHCTBE: YIOJl MKy IIPSIMOM U IJIOCKOCTBIO; IBYTPAHHBINA YIOJI, TUHEHHBIN yroJl
JBYIpaHHOro yrua. [leprneHIuKyasp M HAKIOHHBIE: PACCTOSHHE OT TOYKH JIO0 IUIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 TIOCKOCTH, MPOEKLUs (GUTYpHI Ha TUIOCKOCTh. IlepneHIuKyIspHOCTb
IJIOCKOCTEW: TpHU3HAK MEPHEHIUKYJIAPHOCTH JBYX IUIOCKOCcTed. Teopema o0  Tpéx
NEePHEHIUKYIISIpax.

MHoOrorpaHHuKH

[lonsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOI'PDAHHUKA, BBIIYKIIBIE H
HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAs M TIOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenumnen, NpAMOYroJbHBIN Napauiesienunes u ero cBoiictea. I[lupamuaa: n-yroapHas
nupamMmuia, TPaHW W OCHOBaHHME NHUpPAaMUbI; OOKOBas M TMOJHAs TMOBEPXHOCTh MHUPAMMIBL;
MpaBWIbHAsg M Yyceu€HHas MNHpaMua. OJEMEHTbl MNpU3Mbl U NHpaMuibl. [IpaBuibHBIE
MHOTOTPaHHMKU: MOHSTHE NMPABUIBHOIO MHOIOIDAaHHUKA; MpaBUiIbHAs NpHU3Ma M IpPaBUIIbHAS
NMpaMK/ia; MpaBUIbHAs TPEYrojibHas MUpaMUAa U MpaBUWIbHBIN TeTpadap; KyO. [Ipencrasienue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKadap u ukocadap. CedeHMs HpU3MBI U
MUpPaMHIBI.

CuMMeTpust B NPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMeHTbl CUMMETPUH B MUpaMuax, Napaieienunenax, IpaBmIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: péOpa, TuaroHaiu, yrisl. [lnomans 60koBoi
MMOBEPXHOCTH U MOJTHON MOBEPXHOCTHU NMPSAMOM PU3MBI, IUIOLIA/Ib OCHOBaHHM, TeopeMa 0 60KOBOM
HOBEPXHOCTH MpsiMOIl mpu3Mebl. [lnomane G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU NMPaBHILHOU
NUpPaMUJIBL, TEOPEMA O TUIOHIAIU yceu€HHOM nupamuabl. [lonstre 00 06béme. OOBEM nupaMubl,
IPU3MBI.



[TonoOubie Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BEMaMHU TOJO0HBIX TEIL.

11 KJIACC

Tesa BpanieHus

Hunuaapudeckas MOBEPXHOCTh, OOpa3ylolue NUIMHAPUYECKOW TOBEPXHOCTH, OCh
WIMHIpUYECKOl nmoBepxHocTU. Lununap: ocHoBaHus M G0KOBasi MOBEPXHOCTh, 0Opasyrouias u
0Cb; TUIOIAAb OOKOBOM U MOJTHOI MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pasyloliye KOHUYECKOH IMOBEPXHOCTH, OCb W BEpIIMHA
KOHMUYECKOW mnoBepxHOocTH. KOHyC: OCHOBaHME W BepIlliMHa, OOpa3ylolias M OCbh; IUIOIAIb
OOKOBOW M TIOJIHOM IMOBEPXHOCTU. Y CEUEHHBINM KOHYC: OOpa3yroIllue M BHICOTA; OCHOBAHHUS W
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOHIa[b HOBEpXHOCTH cdepbl. B3aumuoe
pacnosioxxenue chepbl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; MmIoaas cQepsl.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka nuamHapa 1 KoHyca.

KoMOuHanmu Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHUCAHHBIA OKOJIO
cdepsl; cdepa, BlMCaHHAs B MHOTOTPAHHUK, WM TEJIO BPAlllCHHUS.

[Tonstne 06 o0béme. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO MapaieNenumnesa u ciaeacTsus u3 He€. O0bEéM munHApa, konyca. O0bEM mapa
U TUIOIIAE CEPHI.

[TogoOubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BEMamMH MOAOOHBIX TETI.

Ceuenuss umnuHApa (MapajjielbHO M NEPHEHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapasuiebHOE OCHOBAHUIO M MTPOXOASIIEe Yepe3 BEPIINHY ), CeUEHUs 1I1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miiockocTu U B nmpocTpaHcTBe. CI0KeHHE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [IpaBuio
napauienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABWII IEUCTBUI C BEKTOPAMHU.
[IpsmoyronbpHas cucrema KoopauHat B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3a/1aud B KOOpAMHATaX. YTojd MeExIy BekTopamu. CKalasipHOE NPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSIMBIMH U TIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIM METOA MpH
PELICHUH T€OMETPUUECKUX 3a1ad.

IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS IpOorpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3YIOTCS:

I'paxxnanckoe Bocnnuranme:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MLIMKM OOyd4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUHCKOro OOIIECTBa, MPEICTaBIEHUEM O MaTEMAaTHYECKHX OCHOBaXxX
(YyHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUH, NpPOLEAYyp TpakJaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJICHCTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

ITaTpuoTHYEeCKOE BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO POCCUICKON IpaXKAaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHUSIM



POCCHICKHX MAaTeMaTUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUID 3THUX
JTOCTIDKCHHM B IPYTUX HAayKax, TEXHOJIOTHUAX, chepax YKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Haponaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOTI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTIDKCHUN HAyKW U JIEATEIIbHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYHBOTO Oy TyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

SCTETUYECKUM  OTHOILIEHWEM K  MHpPY, BKIIOYas  O3CTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIICHUH, pacCyXIEeHUW; BOCIHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO yMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
3I0pOBOrO M O€30macHOro 00pasza >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mUTaHHE, COANAHCUPOBAHHBINA PEKUM 3aHATUN U OTAbIXA, peryispHas Guzndeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHATHUSIX CIIOPTHBHO-03I0POBHUTEIBHON
JIeSITeIbHOCTBIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IEHHOCTU TPYIOJIO0US; MHTEPECOM K Pa3IMYHBIM
chepam npodeccOoHaNBHON NEITEIBHOCTH, CB3aHHBIM C MAaTEMATUKOW M €€ MPHIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOp OyAylieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3OBaHHIO H
caM000pa30BaHHUIO Ha MPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a/1a4 MAaTEMAaTUIECKON HAIIPaBICHHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYPhI, NMOHUMAHHUEM BIIMSHHUS COIMAIBHO-
SKOHOMUYECKHX IPOILIECCOB HA COCTOSIHUE NPUPOAHOW MU COLMAIBHOM Cpelbl, OCO3HAHHUEM
MI00ABbHOTO — XapakTepa  JKOJIOTHYECKUX  MpoOJieM; OpHEHTAalMell Ha  NPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW IS pelieHHs 3a7ad B 00JacTU OKpY’Kaloled Cpellbl, MIIaHUuPOBaHUS
MOCTYTIKOB M OLICHKU UX BO3MOKHBIX MOCTEACTBUMN ISl OKPYKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak cepbl
YEJIOBEUECKOW NESITeNIbHOCTH, ATANOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIN3ALINM;
OBJIQJICHHEM S13IKOM MAaTEMATHUKHU U MATEMAaTUUECKOUN KyJIbTYypOH KaK CpEJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U UCCIIEAOBATENIbCKYIO JACSITEIIbHOCTh WHIUBUTYIHBHO
U B TpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOGHUS MPOrpaMMBbl yueOHOTO npeamMeTa «MaremaTuka»
XapaKTEepPU3yIOTCS  OBIAJCHHEM  YHHBEPCAJIbHBIMU  MO3HAGAMENbHBIMU  OeliCEUAMU,
VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMEUAMY,  VHUBEPCATbHBIMU — Pe2yamUHbIMU
0eticmeusMu.

1) Vuusepcanvnvie nosnasamensuuie oeiicmaus, obecneyusaiom opmuposanue 6a306vix
KOZHUMUBHBIX NPOYeccos 00yualouuxcs (0ceoenHue Memoo0o8 NO3HAHUS OKPYICaAoujeo Mupa,
NpUMeHeHUe I02UHeCKUX, UCCIe008AMEeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuei).

Ba3oBble 1oruveckue aeicTBUA:

® BBIABIATH U XapaKTEPHU30BaTh CYIECTBEHHbIE NMPU3HAKU MAaTeMaTHYECKUX OOBEKTOB,

MOHSATHI, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITUPOBATH OIPENEICHUS MOHATHH;



yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(PHUKAIUK, OCHOBaHMS JJIs1 00001IeHUs
Y CPaBHEHUs, KPUTEPUHU IPOBOIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (hOPMYIUPOBATh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEPIAUTEIbHbIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHEIE;

BBISBIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B (haKTax,
JAHHBIX, HAOMIOACHMSX W YTBEPXKACHMSX; Mpeajaratb KpUTEPUM [JIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUL;

JieNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IE€AYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUEHHU M, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKACHUN (IIpsIMble
U OT TPOTHUBHOIO), BBICTpauBaThb AapryMEHTAlUl0, NPHUBOJUTH IPUMEPBHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

BBIOMpATh CMOCO0 pemeHust y4eOHOM 3ahayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
perieHus, BbIOUpaTh Hanbosee NOAXOASAIINNA ¢ YYETOM CaMOCTOSTENIbHO BbIJIEJICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoparejlbcKue AeiicTBHUS:

UCIIOJB30BaTh  BONPOCHI  KaK  HCCIIENOBATEIbCKMM ~ HMHCTPYMEHT  IIO3HAHUS;
(dbopMyIHpOBaTh BOIPOCHI, PUKCUPYIOLIUE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APIYMEHTUPOBATh CBOIO MO3MIIHUIO,
MHEHHE;

IIPOBOJUTH CAMOCTOSITEJIbHO CIUIAHWPOBAHHBIN OKCIIEPUMEHT, MCCIEAOBAHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHM4ecKoro oOBeKTa, SBJIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, BJICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENIbHO  (popMysnMpoBaTh 00OOIIEHUST ©  BBIBOJABI IO  pe3yJibTaTaM
NPOBEAEHHOIO HAOIOJCHNS, UCCIIEOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCA, & TAKIKE BBIIBUTaTh IPEAIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padorta ¢ nnpopmanmeii:

BBISIBIIAITH I€DUITUTHI MHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BONPOC U
JUISl pEeLIeHus 3a1a4H;

BHIOMpaTh HMHMOPMAIMIO W3 HWCTOYHUKOB PpA3JIMUYHBIX THUIIOB, AaHAJH3HPOBATH,
CHUCTEMaTH3UpPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopMm
NpeCTaBIICHHUS;

CTPYKTYpHpOBaThb HMH(OpMAIMIO, TMPEACTABIAT, €€ B  PasNUYHBIX  (popMmax,
WITIOCTPUPOBATH TpadUUECcKH;

OLICHMBATh HAAE&KHOCTh HMH(POPMAIMM MO CAMOCTOSATENBHO C(HOPMYITHPOBAaHHBIM
KPUTEPHSM.

2) VHusepcanvHvle KOMMYyHUKamugHble Oelicmsus, obecneuusaom c@opmuposaHuocms
COYUANBHBIX HABLIKO8 00YYAIOWUXCSL.
OO0menune:

BOCTIPHHUMATh U (POPMYIIHPOBATH CYXKIECHHUS B COOTBETCTBUHU C YCIOBHSMHU M LEISIMU
oOmIeHusl; SCHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOAY pPEIICHUs 3a7aul, KOMMEHTHPOBATh
MOJTyYEHHBII pe3yNbTaT;

B X0J1¢ 00CYX/I€HU 331aBaTh BOIPOCHI 110 CYLIECTBY O0CYKIaeMON TEMBbI, IPOOJIEMBI,
pelaeMoii 3a/1a4u, BHICKa3bIBaTh UJICH, HAIICIEHHBIC HA TIOUCK PEILIEHUS; COTIOCTABIISTh
CBOM CYXJIEHUS C CYXKICHUSIMH IPYTHMX yYaCTHUKOB JAMAjIora, OOHapy>KUBaTh pa3inyune
U CXOJCTBO TMO3MIMN; B KOPpPEeKTHOH (opme (opmynanpoBaTh pasHOrIAcUsi, CBOU
BO3PaKEHUS;



® [PEICTaBJIATH PE3yJIbTAThl PEIICHHS 33/1a4M, SKCIICPUMEHTA, UCCIICOBAaHHS, IPOCKTa;
CaMOCTOSTENILHO BBIOMpPATh ()OPMAT BBICTYIUICHHUSI C y4ETOM 3aja4 TPE3CHTAIMU U
0COOEHHOCTEH ay TUTOPHH.

CorpyaHunuecrno:

® [IOHMMATh M HCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHANBUIYaIbHON paObOTHI IPU
peLICHNU yueOHBIX 3aj1a4; MPUHUMATh 1eJIb COBMECTHOM JICATEIBHOCTH, TUIAHUPOBATh
OpraHHM3alUI0 COBMECTHOH paboOThI, pachpeAessTh BUABI padoT, JIOTOBAPHBATHCS,
00CyX)aaTh MPOIECC U PE3yJIbTaT paboThl; 000011aTh MHEHHS HECKOIBKUX JIFOCH;

®  y4YacTBOBATh B IPYMIOBEIX (hopMax paboThl (00CYkIeHHsI, 0OMEH MHEHHUI, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOIHATH CBOKO YaCTh PA0OTHI U KOOPMHUPOBATH CBOM JICHCTBHS
C IPYTMMH WICHAMH KOMaHJIbl; OLICHUBATh Kaue€CTBO CBOETO BKJIA/Ia B OOIIMH POIYKT
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSI.

3) Vnusepcanvhuvle pecynamugnule oeticmsus, obecnequsarom Gopmuposanue cMolClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranmn3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHUS 3a/1a4H, BEIOUPATh CIIOCO0 PELICHUS ¢ YIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHUPOBATH BAPUAHTHI PELICHUI ¢ YIETOM HOBOW MH(MOPMAIIUH.

CaMOKOHTPOJIb:

® BIaJCTh HABBIKAMH I103HABATEIILHONW pEe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX
JCUCTBUIA M MBICIHUTENBHBIX IPOLIECCOB, WX pe3yJbTaTOB; BIAIETh CIIOCOOAMH
CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIiecca M pe3ysibTaTa PEUICHUS MaTeMaTH4eCcKOu
3aja4m;

®  [PEABHICTHh TPYAHOCTH, KOTOPhIC MOT'YT BO3HUKHYTH MPH PELICHUH 3a/la4d, BHOCHTh
KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB, JaHHBIX, HalJACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEI;

® OICHMBATh COOTBETCTBUE pE3yJbTara ILEIH M YCIOBUSM, OOBSCHATH NPUYUHBI
JOCTHXKCHUSI WM HEJIOCTH)KECHHS PE3yJIbTaTOB JEATCIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KVIACC

OnepupoBarh NOHATUAMH: TOUKA, MPsAMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3aJ1a4.

OnepupoBaTh MOHATUAMM: MAPAJUIETBHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX U
MIIOCKOCTEH.

KnaccudunupoBats B3aMMHOE pacnoioKeHHE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYIPAaHHBIM Yrojl, TpaHd JBYTpaHHOrO yria, pedpo
JIBYT'PAHHOIO yTIJIa; JUHEHHBIN YyroJl ABYTPAHHOTO yria; IpaaycHas Mepa IByTpaHHOTO yIJia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBIMYKJIbIII MHOIOIPaHHUK,
3JI€MEHThl MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOI'PaHHUK.

PacrioznaBaTh OCHOBHBIE BUbl MHOTOI'PAaHHUKOB (IMpaMuja; mpusma, MpsSMOYTOJbHBIN
napasuieNienumnesn, Kyo).

KnaccudpunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS I KJjacCHU(UKAIUU
(BBIMyKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKU; NPAaBUIbHBIE MHOTOTPAHHHKHU; TMPSMbIE U
HAKJIOHHBIC MPU3MBI, TTAPAJUICTICTUTICIBI).

OnepupoBaTh NOHATHIMU: CEKYLIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.



OOBACHATH MPUHLUIBI TOCTPOCHUS CEUEHHI, UCTIONIB3YSI METO/I CJIEIIOB.

CTpOI/ITB CCUYCHUA MHOI'OIrpaHHUKOB METOJOM CJICIOB, BBIIIOJHATH (BI)IHOCHBIC) IIJIOCKHEC
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemratn 3aa4i Ha HaXOXICHHUE TCOMETPUUCCKHUX BCIIMYMUH 110 06pa3uaM HJIN aJiIrOpuT™MaMm,
NPUMEHSSI U3BECTHBIC AHATUTUYCCKHE METOJbI MPH PEIICHUU CTaHIAPTHBIX MaTEMaTHYECKUX
3a1a4 Ha BBIYHCJICHUC paCCTOS[HI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH I0 HpHMOﬁ, OT TOYKHU OO0
TUTOCKOCTH, MEX/Ty CKPCIIUBAIOIIIUMUCS MPSIMBIMH.

Pemratn 3aa4i Ha HaXOXICHHUE TCOMETPUUCCKHUX BCIIMYMH 110 06pa3uaM HJIN aJiIrOpuT™MaMm,
NPUMEHSISI U3BECTHBIC aHATUTUYCCKHE METOJbI MPH PEIICHUU CTaHIAPTHBIX MaTEMaTHYECKHX
3aa4 Ha BBIYHUCICHHUC YIJIOB MCXKAY CKPCIIMBAOIMMMHUCA TMIPAMBIMH, MCEXIY HpHMOI\/II )51
TUIOCKOCTBI0, MEX/Ty TJIOCKOCTSIMHU, IBYyTPAHHBIX YTJIOB.

Beraucasate 00bEMBI U TIJIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMUJIA) C
npuMeHEHUEM (POPMYJT; BBIYUCIISITh COOTHOIICHHS MEXKIY IUIOMIAIIMU ITOBEPXHOCTEH, 00BEMaMu
HO)IO6HI)IX MHOTI'OT'PaHHUKOB.

OnepupoBaTh MOHATHSIMHU: CHMMETPUS B MPOCTPAHCTBE, IIGHTP, OChb M IUIOCKOCTh
CUMMETPUU; UEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBATh U WHTEPIPETUPOBATh MH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTekKaX U PUCYHKaX.

[IpumensaTh reomeTpudeckue (akThl JUISi PEHICHHS CTEPEOMETPUYECKHUX — 3ajad,
IPEIOIarafoluX HECKOJIBKO IIaroB PEIICHHUs, €CIU YCAOBUSA NMPHMEHEHHs 3aJaHbl B SBHOU
tbopme.

[IpuMeHATH HpocCTENIINE NPOrPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a]1au.

[IpuBOoguTE mHpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TNPHUPOAE M KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IprMeHATH MONy4YEHHBIE 3HAHMS HA IPAKTHUKE: AHAIM3UPOBATH PEAIbHBIC CUTYAllMH W
NPUMEHSITh  HM3YYCHHBIC TOHSATHUS B  MPOLECCE IOWCKAa PEHICHHS  MaTeMaTHYeCKU
c(hopMyJIMPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh pEaTbHBIC CUTyallMd Ha S3bIKE TECOMETPHUH,
UCCIIEIOBaTh MOCTPOCHHBIC MOJICNIA C WCIOJIb30BAHUEM T€OMETPUYECKHX TIOHSATHH U TEOpeM,
arirapara aﬂre6pLI; peliaTh MPAKTHUYCCKUC 3aa4H, CBA3AHHBIC C HAXOXICHHUEM I'COMCTPUICCKUX
BEJIMYVH.

11 KUIACC

OnepupoBaTh NOHATHAMU: IUIHMHIPUYECKas TOBEPXHOCTh, 00pa3yIoIne HHIMHIPUIECKON
MIOBEPXHOCTH; LWIMHIP; KOHWYECKas TOBEPXHOCTh, 00pa3ylonIre KOHWUYECKOH IMOBEPXHOCTH,
KOHYC; cpepruecKkasi IOBEpXHOCTb.

Pacno3naBate Tena Bpamenus (IWJIKHIP, KOHYC, cdhepa u 1map).

OOBACHATH CIOCOOBI MOYYSHHS TEJ BPALICHHUS.

KnaccudunupoBaTs B3aMHOE pacmoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOIl CETMEHT, OCHOBAHHWE CETMEHTAa, BBICOTA CEIMEHTa;
IapOBOM CJIOM, OCHOBaHUE MIAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbruncnare o0bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpAIlEHUs,, FTEOMETPUUECKUX Tel C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B chepy U OMHCAHHBIN OKOJIO
cdepsr; chepa, BIECaHHAS B MHOTOTPAHHUK WITH TEJIO BPALICHHUS.

BbI4nciaTh COOTHOIIEHUS MEX/Ty IJIOIIAAIMH TOBEPXHOCTENH M 00bEMaMU MOJOOHBIX TEJl.

N3obpakaTs m3ydaembie (UTYpbl OT PYKH UM C TPUMEHEHHEM IIPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX QPUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.



W3BnekaTh, MHTEPIIPETUPOBATh U IPeoOpa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX PUTypax, MpeACTaBICHHYIO Ha YepTekaxX U pUCYyHKaX.

OnepupoBaTh OHATHEM BEKTOP B IPOCTPAHCTBE.

BrrmmmomaaTe HGfICTBI/I?I CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BEKTOPOB U YMHOXCHHA BCKTOpA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIIENECUIEAA.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BCKTOpa, PaBCHCTBO BEKTOPOB, KOOPAMHATBI BCKTOpA, YIoJl MCXKIAY BCKTOpaMH, CKaJISIPHOC
IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxogmn, CyYMMY BEKTOPOB U IMPOU3BCACHUEC BEKTOpPA HA YUCIIO, YTOJI MEKAY BEKTOpaMH,
CKAJIIPHOE MPOU3BEACHHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpUHAT.

[IpumensTh reomerpuueckue (axkTbl JUIsl PELICHUS CTEPEOMETPUYECKHUX — 3ajad,
MPEANOAraolMX HECKOJIbKO IIaroB PEUICHUs, €CIW YCJIOBHUS NPUMEHEHHMs 3a/aHbl B SBHOU
tdopme.

Pemars HpOCTefIHIHC reoOMETPpUICCKUC 3aa4r Ha IIPUMCHCHHUEC BCKTOPHO-KOOPAUHATHOI'O
METOAA.

Pemars 3aJadu Ha [O0Ka3aTCIbCTBO MATEMATHUYCCKHUX OTHOIIEHUH WU HaXO0XJICHUC
TeOMETPUYECKUX BEJIMYMH MO 00pas3laM WM alIropuTMaM, NPUMEHsS W3BECTHBIE METObI MpH
PEIICHHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[IpuMeHATH IpOCTEUIINE IPOrPAMMHBIE CPEACTBA U BIIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoguTe mHpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IMPUPOAEC M KHU3HH,
pacIio3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B NCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHMS HA IPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC CUTYallUU U
IMPUMCHATH HN3YYCHHBIC IIOHATHSA B mpounecce ITIOHUCKa PEIICHUA MaTEMaTHYCCKHU
chopMyIMpPOBaHHOW MPOOIEMbI, MOJIETUPOBATh pPEalbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh NTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH M TEOPEM,
anmapara anreOpbl; penaTh NpakTHYECKUe 3aJjauu, CBSI3aHHbIE C HAXOXKJICHUEM TeOMETPUUYECKUX
BCJIMYHH.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KVIACC
K
Ne HaumeHoBaHue pa3aesioB U TeM oRuHerTRo llacollcs I DyekTpoHHbIE (HU(pPOBLIE)
n/n MPOrpamMMsl Bcero p;;OTTI:ﬂHbHMe p;)ﬁzt)liylmemne o0pa3oBaTeibHbIE PECYPCHI
1 BBenenue B cTepeoMeTpHIo 10 https://m.edsoo0.rut/C5O3R7VIP
2 Hpsmbie 1 110CKOCTH B HPOCTPANCTBE. | 12 1 https://m.edsoo.rt/ WT7NSO14T
[TapamienbHOCTh IPSMBIX M IJIOCKOCTEH
3 HepneHHHIfyMpHOCTL TPAMBIX M 12 https://m.edsoo.ru/V6I1APUCD
TUIOCKOCTE!
4 YTII61 MEXIY IPSIMBIMA U TUIOCKOCTSIMU 10 1 https://m.edso0.ru/R3EMETBTQ
5 MHoOTOTrpaHHUKH 11 1 https://m.edsoo. s/ XPWIOUSFB2
6 O0BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CeUEHUS, PACCTOSHUS U YIIIBI 4 1 https://m.edsoo.:w/L1AAMHO3D
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0
11 KJIACC
HaunmenoBanue KoJsinuecTBo 4acos
Ne A31CIIOB H TeM K - DJIeKTPOHHBIE (N (poBLIE)
n/m | P Bcero OHTpOALHbIE PAKTHYECKHE o0pa3oBaTeibHbIE PeCyPChI
NPOrpamMMsl padoTsl padoThI
1 Tena BpaneHus 12 https://m.edsoo.rt/HYOWQLSKQ
2 O0BEMBI TN 5 1 https://m.eds00.ru/BO9ORVIYC9
3 Bekropel i koopHater 10 1 https://m.eds00.ru/4NCL4GOMF
B IIPOCTPAHCTBE
[loBTOpEHuE,
4 00001IeHueE, 7 1 https://m.edsoo.ru/DORV3P725
cUCTeMaTH3aIus 3HaHUI
OBLIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KosmnyecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE

Tema ypoka KoHTPOJIBHBI MpakTHYecKH
n/n yp Bcero OHTpO. ¢ pa CCKUC | y3yuennsi | 06pasoBaTe/bHbIE peCypebl
padoTbI padoThI

OCHOBHBIC TIOHSITHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MJI0CKOCTb,
npoctpaHcTso. 1IpaBuna
1 M300paKCHHS Ha PUCYHKAX: 1 https://m.eds00.ru/D3VCJ7UN4
M300paKeHHS TUIOCKOCTEH,
HapaIeIbHBIX MPSIMbBIX
(0Tpe3koB), cepeIMHBI
oTpe3Ka

[TonsTHS: MepeceKaronmecs
IJIOCKOCTH,
nepeceKaroImecs mpsamas u
IIJIOCKOCTh

1 https://m.edsoo.ru/NR6VIJYCGK

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH,
NepeCCKaromurecd nmpamas u
IJIOCKOCTh

1 https://m.edsoo0.ru/O6RNDFAMO

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300paxeHue
MHOTOTPaHHUKOB Ha
pUCYHKax, Ha MIPOEKIIMOHHBIX
4epTeKax

1 https:/m.edsoo.ru/KMUQPILLO

HavanbHbie cBeneHus o Kyoe
Y TIMpaMu/Ie, UX Pa3BEPTKH U
Mmozenu. CeueHust
MHOTOTPaHHUKOB

1 https:/m.edsoo.ru/FPW2INHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

Hauanwsubie cBeaeHus o kyoe
Y TUPaMUJE, UX Pa3BEPTKH U
mopenn. Ceuenust
MHOT'OTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITonstre 00
aKCHOMAaTHYECKOM
IIOCTPOCHUHU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBMS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITonstHe 00
aKCHOMAaTHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEACTBMS U3 HUX

https://m.edsoo.rt/DUKAX7QE1

ITonsatue 00
aKCHOMATHYECKOM
MTOCTPOCHHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/YPKSSMLJL

10

ITousitue 06
aKCHOMATHYECKOM
MTOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX

https://m.edso0o0.ru/I3A98J679

11

B3aumHoe pacrnionoxxeHue
NPSIMBIX B IPOCTPAHCTBE:
nepeceKarommecs,
napajuieiabHble U
CKPEIIUBAIOIIHNECS MPSIMbIC

https:/m.edsoo.ru/IUTW8KR5Q

12

[TapamienbHOCTh NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaaijaCIbHbIC IIPAMBIC B
IPOCTPAHCTBE;

https://m.edso0o.ru/CSOVLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

NapalIeIbHOCTh TPEX
IIPSIMBIX

13

HapaJIJ'IeJ'IbHOCTB MPSAMBIX U

TUIOCKOCTEH B IMIPOCTPAHCTBE:

ITapanneasHOCTH NPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

14

VYIuIBl ¢ COHANPAaBICHHBIMU
CTOpPOHAMHU

https://m.edsoo.ru/LLJAVHVBW

15

Yroa Mexay npsiMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/KGIMEOEUK

16

VYroa Mexay NpsMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/24LVWH9VS8

17

[TapannensHOCTH
IJIOCKOCTEH: mapajljiebHble
IJI0CKOCTH

https://m.edsoo.ru/BUSTQI9HZT

18

CaoiicTBa napamieabHbIX
IUIOCKOCTEN

https:/m.edsoo.ru/OKQQK2ABA

19

[Ipocreiimue
IPOCTPAaHCTBEHHBIE (PUTYPBI
Ha TIOCKOCTH: TETPadp,
Ky0, Mmapasuiesienurme;

https://m.edsoo.ru/MRT13XP79

20

ITocTpoeHue ceueHunit

https://m.edsoo.ru/DI3AX05]8

21

[Toctpoenue ceuenui

https://m.edso00.ru/20GC3ZP9P

22

KonrponsHas pabora no
teme "IIpsimbie U TIII0CKOCTH
B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U
IJ10CcKOCTER"

https://m.edsoo.ru/BI40O5QJEB

23

[leprieH UKy IAPHOCTD
MPSIMOM M TUIOCKOCTH:
MEPIEHIUKYIISIPHBIC IIPSMBIE
B IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8SR



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

24

[IpsimMble napaienbHele U
MEepIEHIUKYIISIPHBIE K
IIJI0OCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[IpsimMble napaiienbHble U
NEPIIEHIUKYJIIPHBIE K
IJI0OCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3nak
NEePHEHANKYISIPHOCTH
MPSIMOW U TNIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

27

IIpusnax
MEePIEHIUKYISIPHOCTH
MPSAMOU U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamoi
MEePIECHANKYISIPHON
IIJI0OCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsamon
MEepIEHIUKYIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/8 1RSKUSRJ

30

Teopema o npssmMon
NEepIEHIUKYIIIPHON
IUIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenaukymnsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 INIOCKOCTH,
paccTostHue OT IPSAMOM 10
IUIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepnienaukymsip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NPSMOU 10
MIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnenaukymnsip u
HAaKJIOHHBIE: PACCTOSIHUE OT

https:/m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

TOYKH 0 IIIIOCKOCTH,
pacCcTodaHuC OT HpﬂMOfI a0
TIJIOCKOCTH

34

[lepnenpukymnsap u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosiHuE OT IPSAMOH 10
IUIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYIBl B IPOCTPAHCTBE: Yol
MEXy TIPSIMOU U
IJIOCKOCTBIO

https://m.edsoo.ru/PSFJIXUAII

36

JIByrpaHHBIN yroul,
JIMHEWHBIN Yyroy AByTPaHHOTO
yria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroul,
JIMHEWHBIN Yyroy AByTPaHHOTO
yria

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneH UKy ISIPHOCTD
IIJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSMONH

39

[lepnieHAUKyIAPHOCTD
IUIOCKOCTEM: MMPU3HAK
NEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepneH IUKyISIPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJIAPHOCTH ABYX
IJIOCKOCTEN

https://m.edso0o0.ru/TS8OAINH2

41

Teopema o Tpéx
MEePIEeHIUKYIISIpax

https://m.edsoo.ru/OWSLZIRVZ

42

Teopema o Tpéx
MEPHEHNKYJIsIpax

https://m.edsoo.ru/OP44KE54N



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NepHeHIuKyIsIpax

https:/m.edsoo.ru/OWGE1WDV3

44

KonTponbHas pabota mo
TeMaM
"IlepnieH UKy ISIPHOCTD
MpPSIMBIX U IJIOCKOCTER" 1
"VT1ibl MeXAy NPSMBIMU U
I0cKoCTsIMU"

https://m.edsoo.ru/VOXABPOPB

45

[IonsiTHEe MHOTOrpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOI'PAHHMKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE
MHOT'OI'PAaHHMKH; pa3BEPTKa
MHOTOTpaHHHKA

https://m.eds00.ru/LSFTEZ8QX

46

[Ipu3ma: n-yrosibHasi Ipu3Ma;
TpaHU ¥ OCHOBAHUS NIPU3MBI,
npsiMasi 1 HaKJIOHHAsS
pU3Mbl; OOKOBAs U MOJIHAS
MIOBEPXHOCTBH TIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
MPSIMOYTOJIbHBIN
napauiesienunesa u ero
CBOMCTBA

https://m.edsoo.rt/ITCOBIWIO

48

[Mupamuna: n-yronpHas
HI/IpaMI/I)Ia, FpaHI/I nu
OCHOBaHUE MHPAMUJIBL;
0OOKOBas U IoJIHasA
MOBEPXHOCTh TUPAMU/IBI;
IIpaBUIbHAA U YCEUEHHAs
UpaMuIa

https://m.edsoo.ru/1ITOFX00PA

49

IIpaBunbHbBIE
MHOTOTPAaHHUKH: TTOHSATHE
IPaBUIBLHOTO

https://m.edsoo.ru/LWNGFZTWE



https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

MHOTOTpaHHHKA; PaBHIIbHAS
[pU3Ma U MpaBUIIbHAS
MUpaMU/Ia; IpaBUIbHAS
TpEyTroJibHas MUupaMuza u
MIpaBWIbHBIN TeTpa3ip; KyO

50

[IpencraBnenue o
IIPABUJIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOJEKA3IP U UKOCADIP.

https://m.edsoo0.ru/06SHO2IDD

51

CumMeTpusi B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHUTEIIBHO
TOYKH, TIPSIMOH, TUIOCKOCTH.
DNEMEHTB CUMMETPUH B
nUpaMuiax,
napaJulelenunenax,
HpaBHIBHBIX
MHOTOT'paHHHKaX

https://m.edsoo.ru/SWEUC9ENR

52

Briuucnenne 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHaJu, YIibl

https://m.edsoo.ru/EUP4MN760

53

[Tnomaas 6okoBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH MPSMOM
MIPU3MBI, TUTOIATh
OCHOBaHUH, TeOpeMa 0
OOKOBOI MOBEPXHOCTH
MPSAMOU MPU3MBbI

https://m.eds00.ru/SQY9XSIL6

54

[Tnomaap 6okoBOM
MIOBEPXHOCTU U TIOBEPXHOCTHU
NPaBUILHON MUPAMUIBI,
Teopema O TIoIAIu OOKOBOM
IIOBEPXHOCTU YCEUEHHON
MIUPAMM/IBI

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

KonTponbhas pabora no

55 " " 1 https://m.edsoo.r/VHYNJOMQD
teMe "MHOrorpaHHHKH
56 [TousiTue 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpaMHUIBI 1 https://m.edsoo0.ru/B307P8WTC
58 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/PQZI9ED3YF
59 O0BEM TUPaMUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpamMuIbI 1 https://m.edsoo.ru/OHRFO2L.CT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP637D4
62 O06BEM IPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO0BEM ITPU3MBI 1 https://m.edsoo.rw/FIMQWO6KFET
KonTponbhas pabora no
64 teMe "OO0bEMBI 1 https://m.eds00.ru/23S50OI80N
MHOTOTPaHHUKOB"
[ToBTOpeHue, 0600IIEHNE
65 | o ICMATHSAIITE SHAMH. 1 https://m.edso0.rw/ KXTOCIOIG
[TocTpoenue ceuenuii B
MHOTOTPaHHHKE
[ToBTOpEeHUE, 0600IIEHNE
CHUCTEMAaTH3alIMs 3HAHUH.
Brruncienue paccTosHUM:
66 MEILY ABYMA TOTIKAMM, OT 1 https://m.edsoo.ru/HKP6I3JUC
TOYKH JI0 MIPSMOM, OT TOUKH
10 TUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS
IPSIMBIMU
67 Hrorosas koHTpOIIbHas 1 https://m.edsoo.ru/KB3EK0A9U
paborta
[ToBTOpEeHME, 0600IIEHNE
68 CUCTEMATHSAII SHAHHH. 1 https://m.edsoo.ru/X7CJUSLO0

Boruncnenue yrioB: Mmexuay
CKpELIMBAOIIMMUCS



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MPSMBIMU, MEXAY MIPIMOHN U
IIJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

68

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUSs

DJiIeKTpOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIEe PecypChl

Cdepa u map: 1ieHTp,
paanyc, TuameTp;
TUTOIIAb TOBEPXHOCTH
chepsl

https://m.edsoo.ru/TW8Z59CHJ

B3aumMHoe pacronoxxeHue
chepsl 1 MITOCKOCTH;
KacaTelbHasl MJI0CKOCTh K
cdepe; maomaab chepsl

https://m.edsoo.ru/YCMWC4M31

Nzobpaxenue chepsl,
I1apa Ha IJIOCKOCTH.
Ceuenus mapa

https://m.eds00.ru/QDCF8UGXE

Hunmuaapuyeckast
MMOBEPXHOCTb,
oOpasyromue
HUAJIMHIPUYECKON
MOBEPXHOCTH, OCh
HUAJIMHIPUYECKON
MMOBEPXHOCTH

https://m.edsoo0.ru/8516BBEO7

Hunuaap: ocHOBaHUS U
O0KOBas MOBEPXHOCTb,
00pa3ymoias 1 ochb;

https://m.edsoo0.ru/ W0OJR979V9



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

IIoIaas OOKOBOH 1
TTOJTHOM MMOBEPXHOCTH

N3o06paxkenne nunuHapa
Ha IUIOCKOCTH. Pa3BépTka
uuinHapa. CeueHus
UUIUHAPA (TTIOCKOCTBIO,
napajuieIbHON WIn
NEPHEHANKYISIPHON OCU
TUJIUHAPA)

https://m.eds0o0.ru/OYMSPW10Z

KoHnyeckast ToBEpXHOCTB,
o0pa3yronme KOHUIeCKOn
IIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
IOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHoBanue u
BEpILKHA, 00pa3yromas u
0Cb; TI0Ia b OOKOBOH U
TOJIHOW TOBEPXHOCTHU

https://m.edso0.ru/Q4EUBB6GT

Y ceu€HHBIN KOHYC:
00pa3yrolue 1 BHICOTA;
OCHOBaHHUA U OOKOBas
MTOBEPXHOCTh

https://m.edsoo0.ru/8OVNITU20

10

N3006paxenune koHyca Ha
mockocty. Pazséprka
koHyca. CeueHus KOHyca
(TITOCKOCTHIO,
napaieabHON
OCHOBAHHIO, U
IJTOCKOCTBIO, MMPOXOSIIEH
4yepe3 BepIINHY)

https://m.edso00.ru/OPVOCKUYU

11

KoMmOunanus ten
BpaIllCHUS U
MHOTOTPaHHHKOB

https://m.edsoo.ru/4VHGTY X8F



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F

12

MHororpasHuk,
OIMCaHHBIN 0KOJIO Cepsl;
ctepa, BucaHHas B
MHOT'OTPaHHUK WIH B TEJIO
BpaIlICHUS

https://m.edsoo.ru/RMYY1STLP

13

TToustie 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB TEI

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

14

O0béM UIMHIIpa, KOHyCa

https://m.edsoo.ru/W8TGNS5Z99

15

O0BEM 1mapa ¥ IoaIh
chepsl

https://m.eds00.ru/G7TAYCMITT

16

ITomoOHbIe TENa B
MIPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY
IIOIIAASIMH
MOBEPXHOCTEH, 00BEMaMHU
MOTOOHBIX TEJI

https://m.edso00.ru/4NO4FYUUX

17

KonTponbhas pabora no
teMmaMm "Tena Bpamenus" u
"O0bembl TET"

https://m.edsoo.ru/KCOMHISWW

18

BekTop Ha mIockocT U B
IPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CrnoxeHue 1 BbIUUTaHHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOpa Ha
YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxxenue BexkTopa o
TPEM HEKOMILJIAaHAPHBIM
BektopaM. [IpaBuio
napajuiesienuneaa

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3amay,
CBSI3aHHBIX C

https://m.edsoo.ru/73F23EPUS



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5

NPUMEHEHUEM MPABUIT
JICUCTBUI C BEKTOPaMHU

23

KoopaunaTHO-BEKTOPHBII
METOJ1 IPU PEIICHUN
TE€OMETPUUYECKHX 3a1a4

https://m.edsoo.ru/BBII3977U

24

[IpsimoyTopHas cucTeMa
KOOpPJIMHAT B
MIPOCTPAHCTBE.
Koopaunatsl BekTOpa.
[Ipocreiimue 3a1auu B
KOOpAMHATaxX

https://m.eds00.ru/X9TSDNSQ3

25

VYrois Mexay BEKTOpPaMH.
CxansapHoe Npou3BeICHNE
BEKTOPOB

https://m.edsoo.rt/RPAQMBCDO

26

Brluucnenue yrioB Mexny
IPSAMBIMU U TUIOCKOCTSAMH

https://m.edsoo.ru/EGRV3NF84

27

KonTponbnas pabora no
Tteme "BekTopsl u
KOOpJIUHATHI B
npocTpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHnue, 06061IeHNE
M CHCTEMAaTH3aIns 3HAaHUH.
OcHoBHbIe GUTYPHI,
(akThI, TEOpPEMBI Kypca
TJIAHUMETPUH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHuUe, 0600IIEHNE
1 CHCTEMAaTHu3aIys 3HAaHUH.
OcHOBHBIE QUTYPHI,
(baxThl, TEOpPEMBI Kypca
TJIAHUMETPUH

https://m.edsoo.rt/VEMVY73YE

30

[ToBTOpeHME, 0600IIEHNE
U CUCTeMAaTH3alysl 3HaHUH.
3aga4u IIaHUMETPHUH U

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T

MCTOABI UX PCIICHUA

[ToBTOpenue, 0600IIEHNE

31

3aauy JIaHUMETPUU U
METOJIbl X PEIICHHUS

U CUCTEMaTHu3alys 3HAaHUH.

https://m.edsoo.ru/FG4PJN2IF

[ToBTOpEeHuUE, 0000IIEHNE

32 OcHOBHBIE QUTYPHI,
(akThI, TEOpPEMBI Kypca
CTepEeOMETpUHU

U CUCTEMAaTHU3allUs 3HAHUN.

https://m.edso0.ru/ZY6BYLY7W

NtoroBast KOHTpOJIbHAS

33 pabora

https://m.edsoo0.ru/VPECXOC4C

[ToBTopenue, 06001IeHNE

34 .
U CUCTEMATH3aLMs 3HAHUN

https://m.eds00.ru/700STDCAP

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMBbI CpeiHero o01ero odpa3oBanus

7

I'eomerpus

7.1

OHGpI/IpOBaTL NOHATHUAMM: TOUKA, IIpAMasd, IIJIOCKOCTh

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IIPU PELICHUU
r€OMETPUYECKHX 3a]1a4

7.3

OHepI/IpOBaTI) MOHATHUAMU. NaPAJUICIIBHOCTE W INCPHCHIAUKYIAPHOCTH
NpSAMBIX U IIOCKOCTEM

7.4

KnaccuunupoBats B3aMMHOE pacloyioKEHUE NMPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHITUSIMU: ABYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTIO YIJIa,
peOpo ABYrpaHHOTO yrja, JMHEHHBIH Yroja JBYTPaHHOIO yIija,
rpajycHas Mepa JBYTPaHHOIO yria

7.6

OnepupoBaTh NOHATHUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIbIH
MHOI'OI'PAHHHUK, 3JIEMEHTBI MHOI'OI'PaHHUKA, IIPABWJIBHBIN
MHOT'OT'PaHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAaHHUKOB (IIMpamMuja, Mpu3Ma,
PSIMOYTOJIBHBIN TTapajuieenumne], Kyo)

7.8

KnaccupunupoBaTh MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS  JUIS
knaccupukanuy  (BBIMYKJIbIE ©  HEBBITYKJIblE MHOTOTPAaHHUKH,
MpaBUIbHBIE MHOTOTPAHHUKH, TPSAMbIE ¢ HAKIOHHBICE IPHU3MBI,
napajuJiejaenunebl)

7.9

OHCpI/IpOBaTL ITOHATHUAMUN: CCKyLIasa IJIOCKOCTB, CCUCHUC
MHOI'OIr'paHHHUKOB

7.10

OOBSICHATh NPUHLUIBl TOCTPOCHUS] CEYEHWH MHOTOIPAaHHUKOB,
UCIIOJIb3YsI METOJ CIIEI0B

7.11

CTpouTh CEYEeHUs] MHOTOTPAHHMKOB METOJOM CIICJOB, BBITOJIHSATH
(BBIHOCHBIE) TIIJIOCKHE YEPTEX U W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuJI CBepxy, COOKY, CHU3Y

7.12

PemraTe 3aaa4i Ha HaXO0XKXJACHUE IrCOMECTPUYCCKUX BEJIUYHH I10 06pa3uaM
HUJIN aJirOpuTMaM, NPUMCHAA M3BCCTHLIC AHAJIMTUYCCKUC MCTOAbI IIPU
p€ICHUKN CTAaHAAPTHBIX MAaTEMATUYCCKHUX 3aJa4d Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUKaMH, OT TOUKHU OO HpSIMOfI, OT TOYKH 0
IIJIOCKOCTH, MEXKAY CKPCUIMBAOINUMHUCS ITPAMBIMHA

7.13

Pemrate 3aaun Ha HaX0Xk/JI€HHE T€OMETPUUYECKUX BEJIMUUH 10 00pa3Lam
WM AJITOPUTMAaM, IIPUMEHS U3BECTHBIC AHAIIUTUYECKUE METOMbI IIPU
pELICHUH CTAHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCIEHUE YII0B
MEXIY CKPELIUBAIOIMMUCS HPAMBIMH, MEXAY IIPSIMOU U IUIOCKOCTHIO,
MEXIY INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB




7.14

Boruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnMpamMuga) C TOpUMEHEHHeM  (opMyJ,  BBIYHCIATDH
COOTHOILIEHUS MEX/1y IUIOUIaIIMU IOBEPXHOCTEH, 00bEMaMU MOOOHBIX
MHOIOTPaHHUKOB

7.15

OnepupoBaTh NOHATUAMH: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PHUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax

7.17

[TpumeHsTH reoMeTpudeckre (GakThl IJIs PELICHUS CTEPEOMETPUIECKUX
3a/1a4, MPEANoaararoliuX HECKOJIBKO IIaroB pelICHUs, €CIU YCIOBHS
pUMEHEHHS 33J1aHbI B IBHOH (opme

7.18

IIpuMeHATH mpocTEHIIMEe IIPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBbl IIPH PEUICHUH CTEPEOMETPUYECKUX
3a1a4

7.19

HpI/IBO,Z[I/ITL OPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeI>'I B IpUPOAC U
JKM3HU, PACTIO3HABATE IMTPOABJICHUC 3AKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

IIpuMeHATH TMONy4YEHHBIE 3HAaHWA Ha IPaKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallud U INPUMEHATH HU3YYEHHBIE IOHATHUS B IIPOLECCE
MOMCKAa pEeIIEHUs MaTeMaTU4ecKH C(HOPMYJIUPOBAHHON MPOOIEMBI,
MOZEIIMPOBATh peaabHbIe CUTYaLMH Ha A3BbIKE TEOMETPUH, UCCIEN0BATh
ITIOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, amnmapara anreOpbl, pelarb NpaKTHUECKUe 3aJauu, CBI3aHHbIE
C HAXOXKJECHUEM I'€OMETPUYECKHUX BEJINYUH

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHOM MPOrPaMMBbI CpeIHero 001ero oopa3soBaHusi

6

['eometpus

6.1

OmnepupoBath TOHSATHSIMH: UTHHAPUYECKas [TOBEPXHOCTH,
o0pasyromiye NUIMHIAPUICCKON MOBEPXHOCTH, UIMHIP, KOHUUYECKAs
MOBEPXHOCTh, 00pa3yiolie KOHHYECKOH IOBEPXHOCTH, KOHYC,
chepuyeckas MoBEpXHOCTh

6.2

Pacnio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map)

6.3

OOBACHATH CHOCOOBI IIOJYUYCHU TCJI BPAICHHA

6.4

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH

6.5

OnepupoBaTh MOHSATUSIMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHME IIAPOBOI0O CJIOSI, BBICOTA
IaPOBOTO CJI0SI, HIAPOBOM CEKTOP

6.6

Beruucnsate 00bEMBI M IJIOMIATXM TTOBEPXHOCTEW TEN BpaIleHUS,
TCOMETPUYECKHX TEJ C MPUMECHECHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy u
OMMCAaHHBIM OKOJO cdepbl, chepa, BNMCAHHAS B MHOTOTPAHHUK HWIIH
TE€JI0 BpallleHUs




6.8

BpluucasaTe COOTHOIIEHMS MEXAYy IUIOMAASAMU IOBEPXHOCTEH U
00bEMaMU MOAOOHBIX TeJ

6.9

N300paxkaTh nzydaemble GUTYpHI OT PyKH U ¢ IPUMEHEHUEM HPOCTBIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
O00BEMHBIX (QUTyp: BHUIl CBEpXY, COOKY, CHH3Y; CTPOUTH CEUECHUS Te
BpalllCHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATh WH(POPMAIHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NMpeICTaBICHHYIO Ha
yepTexax U pUcyHKax

6.12

[TpumeHsaTh reomMeTpruecKue (pakThl 1JIs pEIICHUs] CTEPEOMETPUUECKIX
3a/1a4, IPEANoNaraloliX HECKOJIbKO IIAaroB pelICHUs, €CIIM YCIOBUS
IPUMEHEHMS 33JJaHbI B IBHOH opme

6.13

OHepI/IpOBaTB MNOHATHUCM: BCKTOP B IIPOCTPAHCTBEC

6.14

BoInonHATh EHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHSI BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCIIO, OOBSICHATH, KAKMMH CBOWCTBAMH OHU
00J1agaroT

6.15

HpI/IMeHHTB [MpaBUJIO NapaJUICJICIIUMIICAA IIPpU CII0KCHUH BCKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbBI KOOPJAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAWHATHEI BCKTOPA,
Yroia MEXIAYy BCEKTOpaMH, CKaJLIpHOC IIPOMU3BCACHUC BECKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPEI

6.17

Haxoauts cyMMy BEKTOPOB M NMPOM3BEAEHUE BEKTOpA HA YUCIO, YIOJl
MEXKIy BEKTOPAMH, CKaJISIPHOE MPOU3BEICHUE, PACKIIAIbIBATh BEKTOP
110 IBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aI[aBaTB IJIOCKOCTh YPAaBHCHUEM B ,Z[CI(H.pTOBOfI CUCTCMC KOOpAMUHAT

6.19

Pemiate HpOCTeI\/’II_HI/Ie TCOMCTPHUYCCKUC 3ala4yd Ha I[PUMCHCHHUC
BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

Pemrate 3aJa4rd Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHUX OTHOIIICHUN U
HaXO0XKIACHHUC I'COMCTPHICCKUX BCIIUYHUH I10 o6pa3uaM HJIA aJITOpUTMaMm,
IIPpUMCHAA HN3BCCTHBIC MCETO/bI npu pPEeICHUH CTaHAAapTHBIX
MAaTCMAaTHYCCKHUX 3aJa4

6.21

[IpumensTh mpocTelne MNporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI TPU PEIICHUU CTEPEOMETPUUECKUX
3a1a4y

6.22

[IpuBoauTH MpUMeEpbl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpPOJE
Y ’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpuMeHsATh TMONyYEeHHBbIE 3HAHUS Ha TMpaKTHKe: aHaJIU3UpOBATh
peasibHble CUTYallMd U NMPUMEHSTh W3Y4YEHHbIE MOHSTHS B Ipoliecce
MOUCKA pELICHUs MaTeMaTHYecKd C(OpMYJIMPOBAHHON NPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEH C UCIIOJb30BAHNEM I€OMETPUUECKUX MOHATHI U
TeopeM, anmnapara aiareopbl, penarb NPakKTUYECKUe 3a/1auM, CBsI3aHHbIE
C HAXOXKJEHUEM I€OMETPUUECKUX BEIUYNH




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, POCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHYECKOM TMOCTPOCHUU  CTEPEOMETPUM:  aKCHOMBI
CTEPEOMETPHUH U CJIEACTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue IMpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIbHble M CKpemmBarommecs npsaMble. [lapamiensHOCTs NpAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMapauieibHblE NpPsSMbIE B IPOCTPAHCTBE,
NapaJUIeIbHOCTh TPEX NPAMBIX, MApAJUICIBHOCT MPSIMOW M IUIOCKOCTH. YTJIBI C
COHAIIPaBJIICHHBIMU CTOPOHAMH, YroJl MEXIy HpsMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH IJIOCKOCTEH: napa’suiesibHble IJIOCKOCTH, CBOICTBA
napajieNbHeIX  IuiockocTed. Ilpocreifmme mMpocTpaHCTBEHHBIE (QUIYpHl Ha
IUIOCKOCTU: TETPa3Ap, KyO, apasuiesnenunei, NIoCTPOEHUE CEeUeHU

7.3

[TepnieHAMKYIAPHOCTh NPAMON M IUIOCKOCTH: NEPHNEHIUKYJISIPHBIE TPSAMBIE B
MPOCTPAHCTBE, MpPsMbIE NApPAUICIIbHBIE W NEPHEHAUKYJISPHBIE K IUIOCKOCTH,
MpU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOA M IUIOCKOCTH, TEOpEMAa O MPSIMOM
MEPIICHANKYISAPHOM IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YrOJl MEXAY NPAMOU U
IUIOCKOCTBIO, JABYIPAHHBIA  YroJ, JIMHEWHBIM yrojl JABYIPAHHOTO  yrija.
[lepnenauKyJsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSAAMOM 10 TIIIOCKOCTH, TIPOEKITHS (PUTYPBI HA IITIOCKOCTH. [lepreHauKyaspHOCTh
IUIOCKOCTEM: MPU3HAK NEPIEHIUKYJSIPHOCTH JIBYX IIOCKOCTEW. TeopeMa o Tpéx
NEePIEeHANKYISpax

7.4

[IoHsATHE MHOrOrpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOI'OTPAaHHUKA, BBIITYKIIBIE U
HEBBIMYKJIbIE MHOTOI'DaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas
npuU3Ma, TPAaHH W OCHOBAHHS MPHU3MBI, TIpsSMasi M HAKJIOHHAS PU3MBI, OOKOBast U
MOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIHBIN
napajuienenumne] U ero cporucrsa. Ilupamupa: n-yrosnpHas nupaMuaa, TpaHd U
OCHOBaHHE MUPaMH/JIbl, GOKOBAs U MOJIHASL TOBEPXHOCTb MUPAMU/IbI, IPABUIbHAS U
yceu€HHas Nupamuaa. OJIEeMEHTbl Mpu3Mbl M nUpaMuibl. [IpaBunbHbIE
MHOTOTPaHHHUKU: MOHATUE NPABUIBHOIO MHOTOTPAHHMKA, NIPABWIbHAS MPU3MA U
NpaBUJIbHAs IHpaMUJa, NPAaBWIbHAS TPEyrojibHAs IUpamMuga WU IPaBUIbHBIN
TeTpa’sp, KyO. IlpenctaBieHue O NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp,
Jojexa’ip u ukocasapyrue CeueHus: Ipu3Mbl U TUPaMUIbI

7.5

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  ODJEMEHThl CHUMMETPUM B NHpaMUJaX, MapajulesIeNuIeax,
MPaBUJIbHBIX MHOTOTPaHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [limomians
OOKOBOW TOBEPXHOCTH M TIOJHON TOBEPXHOCTH MPSAMON TPHU3MBI, TUIOIIAIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH pu3Mbl. [nomans 60xoBoit
MIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUPAMMIBI, TEOpeMa O IUIOIIALU
yceuénnoii nupamubl. [TorsTre 06 00bpéMe. OOBEM THUPaMUIBI, TPU3MBI

7.7

Ilogo OHbIC Tella B IpOCTPAHCTBC. CooTHOIICHHS MCXAY  INIoAaasaMH




‘ MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 21€eMEHT COAePKAHUSA

6

['eomerpus

6.1

Hunuaapuyeckas: MOBEPXHOCTh, 00pa3yrolIue HUIMHIPHUYECKONH MOBEPXHOCTH,
OCh IIWIMHAPUYECKOW moBepXxHOCTH. LlumuHzap: ocHoBaHuss U OOKOBas
MIOBEPXHOCTh, 00pa3yollas U 0Ch, IUIONIA/1b OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, 0Opa3yroline KOHHMYECKONW MOBEPXHOCTH, OCbhb U
BEpIIMHA KOHUYECKOW oBepXHOCTU. KOHYC: OCHOBaHME U BepIlIMHA, 00pa3yromas
U OCh, IUIONMIAJb OOKOBOWM M TIOJHOW TOBEPXHOCTU. YCEUYEHHBIH KOHYC:
o0Opa3yroIine U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paanyc, AHaMeTp, IO TOBEpXHOCTH ceprl. Bzanmuoe
pacnosoxeHue cepbl U MIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, MIIoaib

cdepbl

6.4

N300paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka muIuHApa U KOHyca

6.5

KomOuHaimu Ten BpallleHHs ¥ MHOIOIPAaHHMKOB. MHOTOTPaHHHUK, OMHCAHHBIM
0K0J10 chepsl, cepa, BIMCaHHAS B MHOTOI'PAHHMK, WJIM TEJI0 BPAILCHHUS

6.6

[Tonstre 06 06bEMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TMapauieienumena u ciueactsuss u3 He€. OO0bEM IWIMHpA,
koHyca. O0bEM 1mapa u mwionaab chepsl

6.7

[Tomobupie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXKAY — IUIOIIAISIMU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

6.8

Ceuenust nwiMHIpa (MapayielbHO U MEPHEHAMKYJISIPHO OCH), CEUEHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U IPOXOASIIEE YepE3 BEPILIMHY ), CEUEHHUS L1apa

6.9

BekTop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUUTAaHUE BEKTOPOB.
YMHOkEHNE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3aHHBIX C
IIPUMEHEHNEM NTPABUJI ACMCTBUI C BEKTOpaMU

6.10

[IpsimoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitne 3amaum B KOOpAMHATax. Yroil Mexay Bekropamu. CkalsspHoe
MIPOU3BE/ICHUE BEKTOPOB. BhIUMCIIeHHE YIIIOB MEXY MPSAMBIMU U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PELICHUH F€OMETPUUECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBAHUS K MPeAMETHBIM pe3yJbTaTaM
NPOBepPsIEMOro O0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrPaMMbl CPeTHET0
TpeOoOBaHUs 0011ero 00pa3oBaHus

Bnanenue mMeromaMu 10Ka3aTebCTB, arOPUTMAMHU PEIICHHS 3ajad;
yMeHHe (GOpPMYJIHpPOBAaTh W OMEPUPOBATh MOHATHUAMH: ONpPEICICHHUE,
aKCHOMa, TeopeMa, CJICACTBUE, CBOWCTBO, MPH3HAK, JOKa3aTEIbCTBO,
paBHOCWJIbHBIE  (OPMYJIMPOBKH,  NPHMEHSITH WX,  YMEHHE
dbopMyupoBath 00paTHOE U TPOTHBOIIOJIOKHOE YTBEPIKICHUE,
NPUBOJIUTH HPUMEPHl W KOHTPIPUMEPHI, HKCIOIb30BaTh METOJ
MaTeMaTHIECKOU HHAYKOWH; IPOBOJUTH NOKA3ATCIBbHBIC PACCYIKICHHUA
OpUd  peIICHHH 3aja4, OICHUBATh JIOTUYECKYI0 IPAaBUILHOCTh
paCC}’)KI[eHI/If/'I; YMCHUC ONCprupoBaTh INOHATUAMMU. MHOXXECTBO,
MOJIMHOKECTBO, ONEPALMK HaJl MHOKECTBAMH; YMEHHE HCIIOJIb30BATh
TeOpeTHKO-MHO)KCCTBCHHI:IfI amnrmapar  ajid OIMUCAaHUA  PCAJIbHBIX
IPOLIECCOB U SIBJICHUH W MPU PEIICHUHU 3a]a4, B TOM YUCIIC U3 JAPYTUX
y4eOHBIX MTPEIMETOB; YMEHHE OTIEPUPOBATH MOHITUAMU: Tpad), CBI3HBIN
rpad, IepeBo, IMKJI, rpad Ha IJIOCKOCTH, YMCHHE 3a7aBaTh |
OTMCHIBATH TPadbl pa3IMUHBIMU CIIOCOOAMM; UCTIONH30BAThH Tpadbl PU
pEeIICHUH 33124

YMeHue onepupoBath MOHATHIMH: HAaTypajJbHOE YHCIIO, LEJI0E YHUCIIO,
CTETICHb C LEJIBIM TI0Ka3aTesieM, KOpeHb HaTYPaJbHON CTETICHH, CTETIEHb
C panMOHAaJbHBIM TIOKAa3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
nokaszareneM, JorapuMm dYmciaa, CHHYC, KOCHHYC W TaHICHC
MPOU3BOJIBLHOTO YHCIIA, OCTATOK MO MOJYJIIO, PAalMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE  YWCJIO, MHOXECTBa  HATYpalbHbIX,  LEJbBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCENl; yMEHHME HCIOJIb30BaTh
MPU3HAKH JIETUMOCTH, HAUMEHBIINHA OOIIMIA JAETUTEIh U HaUMEHBIIIee
olmiee KkpaTHOe, anroput™ EBKiHAa npu perieHuu 3ajay; 3HaKOMCTBO
C pPAa3MUYHBIMU TO3UIMOHHBIMH CHUCTEMaMH CUHCIICHUS; yMEHHE
BBITIOJTHATH BBIYUCIICHHE 3HAYCHUM U MpeoOpa3oBaHus BhIpaXKEHUI co
CTENeHsMH U Jorapudmamu, npeodpa3zoBaHus APOOHO-PATUOHATBHBIX
BBIpKEHUI; YMEHHUE ONEepUPOBATH MOHATUSAMU: MOCIEA0BATEIHHOCTD,
apupMeTHyecKass ~ Oporpeccusi,  TIeOMETpHuYecKass  mIporpeccus,
OCCKOHEYHO YOBIBaIOIIass TeOMETPHYECKass TMPOTPECCUS; YMEHHE
3aJaBaTh  IOCIEAOBAaTENBHOCTH, B TOM YHCJIE€ C  IOMOILBIO
PEKYppPEHTHBIX  (QOpMyJ;  yMEHHME  ONEpUpPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHUCIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TPUTOHOMETpUYECKas W ainreOpandeckas); yMeTh
MIPOU3BOJUTH apu(MeTndecKue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIaMU;
NPUBOAUTH  TNPHUMEPHl  WCIOJB30BAHMUS  KOMIUIEKCHBIX  YHCEI;
ONEpUPOBaTh MOHATUAMMU: MaTpuma 2xX2 u 3%3, omnpeaenuTelb
MaTpUIIbl, TEOMETPUYECKHIA CMBICI ONPEACTUTEIIS

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIC, UPPALMOHAIIBHEIE,
MOKa3aTelbHble, CTETIEHHbIE, JorapupMuiecKue, TPUrOHOMETPUUYECKUE




YPAaBHCHUA ©W HEPABCHCTBA, HWX CHUCTCMbI, YMCHHUC OIICPUPOBATH
HOHATUAMU: TOXIACCTBO, TOXKIACCTBCHHOC Hp606pa3OBaHI/Ie, YpaBHCHHEC,
HCpPaBCHCTBO, CHUCTEMaA ypaBHCHI/IfI U HCPABCHCTB, PAaBHOCHUJIBHOCTH
ypaBHeHI/Iﬁ, HCPAaBCHCTB MU CHUCTEM; YMCHHUC pCIIaTb YpPAaBHCHMHA,
HCPaBCHCTBA U CHUCTCMBI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA MW CHCTCMbI C IIapaMETpOM; IPUMCHATH
YPaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI IJIA PCHIICHUA MAaTCMATHYCCKUX
3aJ1a4 U 3a7a4 U3 pa3JINIHbIX obsacren HAaYKHU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSIMH: (PyHKIHA, YETHOCTh (DYHKUUH,
MEPUOTUIHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMHU, SKCTpeMyM (QYHKIIMH, HAUOOJIbIIICe U HAUMCHBIIICE 3HAYCHUS
(GYyHKIMM Ha TPOMEXKYTKE, HENpepbhlBHAS (QYHKIUSA, ACHMITOTHI
rpadpuka (QyHKIHH, TepBas H BTOpas MPOWU3BOAHAS (DYHKIHH,
TreOMETPHUYSCKUN U (PU3HUECKUN CMBICT TIPOU3BOIHOM, TIepBOOOpa3Hasi,
OTIPENENIEHHBIA HMHTETpall; YMEHHUE HAXOJWUTh AaCUMITOTHI Tpaduka
(GYHKINY; yMEHUE BBIYHMCIATH MPOU3BOIHBIC CYMMBI, MTPOU3BEACHUS,
YaCTHOTO U KOMITO3UIIUN (DYHKIIUH, HAXOJUTh ypaBHEHHE KacaTeIbHOW
K TpaduKy QyHKIHMU; YMEHHE HaXOJIUTh MPOU3BOIHBIC dJIEMEHTAPHBIX
(GYHKIMH; YMEHHE HCIOJIb30BAaTh MPOU3BOAHYIO JUIS HCCIICOBAHUS
(GyHKIMH, HAXOIUTh HAHOOJBIIME U HAUMEHBIINE 3HAUCHHS (PYHKIIN;
CTpoUTh TpadUKd MHOTOWIEHOB C WCIIOJIb30BAaHHEM arapara
MaTeMaTHYECKOTO aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO JJISl HAXOXKICHHUS
HAWIIy4IIer0 pEIICHUS B MPHUKIATHBIX, B TOM YHCIE COIHAIBHO-
HKOHOMHYECKUX M (PU3NYECKHX 3a/1a4ax; HAXOAUTH IJIOMIATH U 00BEMBI
¢bury ¢ momoIIpK WHTErpajia; NPUBOJUTH MIPUMEPhl MATEMATHYECKOTO
MOJICTTUPOBAHUS C MOMOIIBI0 MU HepeHINATLHBIX YpaBHEHU N

YMeHue onepupoBaTh MNOHATHAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIMS, KOMITO3UIKs QYHKIMHN, THHEHHAsS (QYHKIUS, KBaIpaTHIHAS
GbyHKUMSA,  pauuMoOHaNIbHAas  (QYHKUUS,  CTeNeHHas  (YHKUUS,
TpUTOHOMETpUYeckne (yHKINM, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMH, TOKa3aTenbHass W Jorapupmuueckas (QyHKUIUH; yMEHHE
CTPOUTH TpadUKH W3YYEHHBIX (PYHKIIUH, BBITOJHIATH MPEoOpa30BaHMs
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH IS U3yUEHHS TPOLIECCOB
¥ 3aBUCHMOCTEH, NTPH PEIICHNH 3a7a4 U3 JPYTHX y4eOHBIX MPEIMETOB
W 337a4 U3 peabHON >KHU3HHU; BBIpakaTh (OpPMYyJIaMH 3aBUCHMOCTHU
MEXIy BETMYMHAMHE; UCIIOJIb30BAaTh CBOIMCTBA M TpaduKy QYHKIHHA ISt
peleHus ypaBHeHUH, HEPAaBEHCTB U 33a]a4 C ITapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM IUIOCKOCTM MHOXXECTBA PEUICHUN YypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 33/la4M pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a41 U3 00JIACTH YIPABICHUS TMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, UCCIIEN0BATH IIOJIyYEHHOE PELICHUE U
OLICHHMBATh MPAaBAONOJOOHOCTh PE3YJbTATOB; YMEHUE MOJEIUPOBAThH
peajbHBIe CUTyalud HA S3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCIIOIb30BAHMEM almapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh IOHSATHSMHU: CpefaHee apudMETHUECKOE,




MeraHa, HauOoJblllee U HaMMEHbIIee 3HAaUeHUs, pa3Max, JUclepcus,
CTaHJApTHOE OTKJIOHEHHWE YHMCIOBOrOo Habopa; yMEHHE H3BIIEKATH,
UHTEPIPETUPOBATh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMLax, Ha
auarpammax, rpagukax, OTpakarollyto CBOMCTBA peasIbHBIX IPOLIECCOB
U SBJIEHUH; NPEICTaBISATh HHPOPMAIMIO C MOMOULIbI Tabmul U
JyarpaMM; MCCJIEIOBaTh CTaTUCTUYECKUE [aHHBIE, B TOM YHCIE C
MPUMEHEHUEM TIpaUUYEeCKUX METOJO0B U DBJIEKTPOHHBIX CPEICTB;
rpaduuecKd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C MOMOILBIO
JarpaMM pacCEeUBaHUs U JIMHEUHOW PErpecCuu

YMeHHe onepupoBaTh MOHATHAMU: CIy4YalHBIM ONBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIIy4allHOrO COOBITHUS; YMEHHUE BBIUUCIIATH
BEPOSTHOCTh C HUCIIOJIB30BaHUEM TPaPHUUECKUX METOJOB; MPUMEHSTH
(bopMyJbl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOITHOMN
BEepOSITHOCTH, opMmyiry bepHymim, kKomMOMHATOpHBIE (GAKTHI U
(GopMyJbl; OLIEHHBAaTh BEPOATHOCTH pEalbHbIX COOBITUH; yMEHHe
ONEpUpPOBATh IOHATHUAMM: CiydaliHas BEJIMYMHA, PpaCIpEICIICHUE
BEPOATHOCTEH, MATEMaTUUECKOE OKUAAHNE, JUCTIEPCUS U CTaHJAPTHOE
OTKJIOHEHWE CIlyJyailHOH BeNMYMHBI, (YHKIHUW paclpelesieHus: |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTeJbHOTO M  HOPMAJBHOTO
pacupenesieHnid; YMEHHE HCIIOIb30BaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneNeHnii UIsl peIeHus 3a/1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJNIBIINX YHWCENl, METOJbl BHIOOPOUYHBIX HCCIICOBAHUI; yMEHHE
IPUBOANUTH TPUMEPHI TPOSBICHHUA 3aKoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUIX; YMEHHE OIEpPUPOBATh
MOHATUSMM: COYETaHHWE, IEPECTAaHOBKA, YHCIO COYETAHHH, YHUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE PUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXIeHUs Ul peIleHUs 3a1ay; OLEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHIA; COCTaBISTH BEPOSTHOCTHYIO MOJENb U
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YyIbTaT

YMeHHne onepupoBaTh IMOHATUSAMU: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKMHA Yrod,
JIBYT'PAHHBIA yroj, TPEXTPAHHBIA YIOJ, CKPELIMBAKOLIUECS MpPSMBIE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD IPSAMBIX U IIOCKOCTEH, yro
MEXIYy MPSMBIMHU, YTOJI MEXAY MPSMON M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TNIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
MpU pelIeHUH 3a/1ad M3y4eHHbIe (PAKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IOMOIIbI0 I'€OMETPUUYECKUX TMOHATUH U
BEJINYMH, PELIATh CBSI3aHHBIE C HUIMU PAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBL, 00bEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PAaHHUK, CEUEHNE MHOTOTPaHHUKA,
Ky0, mapaiienenurnes, Npu3Ma, nupamunaa, ¢Gurypa u MOBEPXHOCTh
BpallleH!sl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib
MOBEPXHOCTH NMHUPAMUAbI, IPU3MBI, KOHYycCa, IMINHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Napajulelenunesia, TMpaMubl, IpU3Mbl, UIUHAPA,
KOHYca, 111apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U [UIUHAPA,
NapajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHHE IIapa, IJIOCKOCTH,
Kacaromascsa cepbl, UUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300pakaTb MHOTOTPAHHUKH, (DUTYPBI U IOBEPXHOCTH




BpallleHUs, UX CEUEHHUs, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CpEACTB; yMEHHME MPUMEHSITh CBOMCTBA TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OINpEeNICHUsl U3ydaeMbIX (uryp,
BBIJIBUTATh THUIIOTE3bl O CBOMCTBAaX M IPU3HAKAX TIE€OMETPUUYECKHX
¢uryp, 0OOCHOBBIBaTH WJIM OIPOBEpPrarb HX; YMEHHUE IPOBOIUTH
kinaccuukanuoo (Guryp mno pasiauyHbIM [IPU3HAKAM, BBIIOJIHSTH
HE00XO0IMMBbIE JIOTIOJIHUTEIbHbIE TOCTPOCHUS
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YMeHue omnepupoBaTh TMOHATUSIMH: JIBIDKEHHE B TMPOCTPAHCTRBE,
napaieNbHbIi IepeHoCc, CHMMETPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHHUEe IOA00Ws, MOAOOHBIE (UTYPBI, YMEHHUE
pacrno3HaBaTh paBHbIE U MOJO0OHBIE (PUTYpBI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUYECKUE OTHOIICHUS
MpU PELICHUH 3aJ]a4; HAXOJIUTh F€OMETPHUUYECKHE BEIWYUHBI (IJIMHA,
yToJI, IUIOm@Aab, O0bEM) MPU PEIICHUU 33ad M3 JIPYTHX YIeOHBIX
MIPEIMETOB U U3 PEalbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKUE
BEJIMYUHBI (JIJIMHA, YTOJ, IUIOMIaAb, 00BEM, IUIOMIAAL MOBEPXHOCTH),
UCTIOJNB3YSl M3Y4YEeHHbIE (OPMYJIBI U METOJbI, B TOM YHCIE: IUIOMIAIh
MMOBEPXHOCTH TIUPAMHUJIBI, IPU3MBI, KOHYCa, IIWIMHIPA, TUIOIA b Chephl;
00bEM Ky0Oa, IPSAMOYTOJIBHOTO MapauieNenuIeaa, TUPaMUIbl, TPU3MBbI,
UWIMHApa, KOHYcCa, Iapa; YMEHHE HAaXOJUTh OTHOIIEHHE OO0BEMOB
oTI00HBIX uryp
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YMenue omnepupoBaTh  MOHATUSAMHU:  MNPSIMOYTOJbHAas — cHCTEMa
KOOpJMHAT, BEKTOP, KOOPJAUHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpAa HA YHUCIIO, Pa3yIoKEHHUE BEKTOpa 10
0a3ucy, CKaJsIpHOE MPOM3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YTOJl
MEXJy  BEKTOpamMH; yMEHHME  HCIOJIb30BaThb  BEKTOPHBIM U
KOOpJAMHATHBI METOA Ul PELIEHUs] NT€OMETPUYECKUX 3ajad U 3a1ay
JPYTUX Y4EOHBIX MTPEIMETOB
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YMenue BbIOMpaTh NOIXOMAIIMA METON JJIsi PpEeLIeHUs 3a/]ayu;
[IOHUMAHHUE 3HAYMMOCTH MATEeMaTHUKU B HM3YYCHUH HPUPOAHBIX U
OOLIECTBEHHBIX TMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEeMaTUKU B HCKYCCTBE, YMEHHE MPUBOIAUTH
NpUMEpPbl MATEMAaTUYECKUX OTKPBITUA POCCUHUCKON W MHUPOBOU
MAaTEMAaTUYECKOM HayK1




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'I I10
MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

Kon
1 Yucna v BBIYUCICHHS
1.1 Harypanbnbie u nenble yncna. [Ipu3sHaku 1eIMMOCTH LEIbIX YHCEI
12 Pauronaneupie uyncna. OOBIKHOBEHHBIE H JCCATUYHBIE JPOOHM, TMPOLEHTHI,
’ OCCKOHEUYHBIC MTEPUOJNYECKHIE IPOOH
13 Apudmernueckuit KOpeH HaTypaJibHOM cTerneHu. [lericTBust ¢ apupMeTHIeCKUMHU
KOPHSIMHU HAaTypaJIbHOW CTENEHU
1.4 Crenenb ¢ 1enbiM nokazareneM. CTeneHb C palMOHAIBHBIM TOKa3aTeNeM.
CaoiicTBa CTENEHU
15 CuHyc, KOCMHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTudnble 1 HaTypaJbHbIE JOrapudMbI
HeiictButenpHple uucia. ApudMeTudyeckue omepanuu ¢ AeHCTBUTEIbHBIMU
1.7 gucnamu. [TpuOnmkEéHHbIC BEIYUCIICHUS, IPABUIIA OKPYTIICHHS, TPUKHU]IKA H OIEHKA
pe3ypTaTa BEIYMCICHUN
1.8 [IpeoOpa3zoBaHue BhIpAKEHUN
1.9 KommiekcHble yncna
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 [enble 1 1poOHO-pallMOHAIbHBIE YPABHEHUS
2.2 HppauroHaibHbIE YpaBHEHHUS
2.3 TpuronomeTpuueckue ypaBHEHHsI
2.4 [TokasarenpHbIC U JIOTAPUPMUIECKIE YPABHCHHSI
2.5 Lemnple u 1poOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppanmoHaibHble HEPABEHCTBA
2.7 [TokasarenbHbIe U TorapupMUIECKie HEPaBEHCTBA
2.8 TpuroHoMeTpu4ecKre HEPaBEHCTBA
2.9 CucreMbl 1 COBOKYTHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 @yHKIMHU U TpaduKu
31 Oynkius, crnocods! 3amanus (GyHkud. ['paduk ¢yHkumu. BzanmHO oOpatHbIe
' dbyukun. YétHbie u Heu€THbie QyHKIMU. [leproanyeckue QyHKIUU
Ob6nacte ompeneneHUss U MHOXeCTBO 3HaueHWi ¢GyHKuumu. Hynu Qyskuuu.
39 [TpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymMbl U1 MUHUMYMBbl (QyHkuuu. HamOombinee U HavMeHblee 3HAUYCHUE
(YHKIIMU Ha POMEKYTKE
33 CrenenHast QyHKIUS C HATypalbHBIM U IENbIM TOoKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpadUK KOPHS #-0i CTEIICHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuueckast pyHKINU, UX CBOMCTBA U rpaduku




Touku paspsiBa. AcuMnrTorsl rpadukoB QyHkumid. CBoiicTBa (QYHKUIMIA,

36 HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarensHOCTH, CHOCOOBI 33aHUSI MTOCJIEOBATEIFHOCTEN
3.8 ApudmeTrnueckasi 1 reoMeTpuueckas rnmporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana maTemaTu4eckoro aHaiansa
4.1 [TpousBoanas dhyukumu. [Ipon3BoIHbBIE 2JIEMEHTAPHBIX (DYHKITHI
[Ipumenenne npou3BOAHON K HCCIENOBAHUIO (DYHKIMA Ha MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. Haxoxxienue HauboIbIlero ¥ HaMMEHbIIEro 3HaueHus: PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. UnTerpan
5 MHOK€eCTBa U JJOTHKA
5.1 MHOXeCTBO, OlepaIiiy HaJl MHOKecTBaMH. J{lnarpammnl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOuHaropuka
7 ['eomeTpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIE M INIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpalleHUSI
7.5 KoopanHatsl 1 BEKTOpBI







