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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo maremaruke: reomeTpuu s 11 kiacca 6a30BOro ypoBHS
COCTaBJIeHa B  COOTBETCTBMHM ¢  TpeOoBaHusMu  DenepaibHOTO  TrOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHAApPTa CpeAHero ooémero oOpazoBaHus (mpuka3 MuUHUCTEpPCTBA
npocseinenus Poccutickoit deneparuu ot 12.08.2022 Ne 732), Ha ocHoBe DenepaibHOi paboueit
IIPOrpaMMbl OCHOBHOT'O CpEIHEro oOpa3oBaHus IO MaTeMaTHKE, OCHOBHOM 00pa3oBaTeiabHOMN
MporpaMMbl OCHOBHOTO cpeaHero oopazoBanusi MBOY «lllkona-nuieit No 2y.

Pabouast mporpaMma OopueHTHpPOBaHA HA IIEJEBBIE MPHOPUTETHI TyXOBHO-HPABCTBEHHOTO
Pa3BUTHS, BOCIUTAHUS U COLMAIN3ALIUYN YIalIuXcsi, ChOpMyIMpoBaHHbIE B paboueii mporpamme
pocrmrannsit MBOY «llIkoma-nuieii Ne 2.

Peanmaunﬂ nporpaMmmbl IO MAaTEMAaTUKE oOecrneunBaeT OBJIaACHUEC KIHOYCBbBIMHU
KOMIICTCHOUAMHU, COCTABJIAIOIIMMU OCHOBY I CaMOpPa3BUTUA W HCHPCPBIBHOTO 06pa301aaH1/1${,
[IEJIOCTHOCTh  OOMIEKYJABTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PAa3BUTHS JIMYHOCTHU
00yJaronuxcs.

B mporpamMe mo maremMaTMKe YYTEHbl WIAEHM W TOJOKeHWs KoHuenuuu pa3BUTHSA
MareMatudeckoro obOpasoBanus B Poccuiickoit denepanun. B cooTBeTCTBHM € Ha3BaHHUEM
KOHIICIIITUHU, MAaTEMaTH4YE€CKOEC 06pa303aH1/1e JOJDKHO, B YaCTHOCTHU, MNPECAOCTABIATH KaAXKIAOMY
00ydJaroIemMycsi BO3MOXKHOCTh JOCTIDKCHHSI YPOBHSI MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOTO
JUTSl JAJIbHEWINEeH YCIenTHOM Ku3Hu B oOmecTBe. MIMEeHHO Ha pelieHrne 2TOW 3a/auu HallelieHa
mporpamma o MaTeMaTuke 6a30BOTO YPOBHSI.

B osnoxy mudpooit TpaHchopmanmuu Bcex cdep UeNIoBEYECKOH JesTeNbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOU
MOATOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa CIYKUT OTIOPHBIM MPEAMETOM I U3yUEHHS] CMEXHBIX
JTUCLMIUIMH, a B JKU3HMU TOCJIE LIKOJIBI peaibHON HEeOOXOIUMOCThIO CTAaHOBHUTCSI HEIPEPHIBHOE
oOpaszoBaHue, 4TO TpeOyeT MOJTHOLICHHONW 0a30BOM 00meo0pa3oBaTeILHON MOATOTOBKU, B TOM
yluclie M MaTreMaTH4yeckoil. DTo 0OYCIOBIEHO TEM, YTO B HAlld JHU pacTéT 4YHUCIO
CHEIHaIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPHMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMMKH, U B OHM3HECE, U B TEXHOJOTUYECKHX OONACTAX, U JaKe B 'yMaHUTApHBIX cepax.
Takum o06pazoM, Kpyr oOyuarolmuxcs, A KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM
MIPEeIMETOM, CYILIECTBEHHO pacIIUpseTCsl.

[IpakTrdeckas OJIE3HOCTh MAaTEMATUKH OOYCIOBJIEHA T€M, YTO €€ MPEAMETOM SIBIIIOTCA
(dbyHIaMeHTaJIbHbIE CTPYKTYpPHI HAIlIETO0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIUUYECTBEHHBIC
OTHOIICHUSI OT MPOCTEUIINX, YCBAaMBAa€MbIX B HEMOCPEJACTBEHHOM OIMbBITE, A0 JOCTATOYHO
CIIOHBIX, HEOOXOAUMBIX AJI Pa3BUTHs HAYYHBIX U TEXHOJOTMYEeCKHX ujeil. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWUW 3aTPYyJAHEHO MOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HCHOJIB30BaHUS
COBPEMEHHOW TEXHHKH, BOCIPHUSATHE ¢ HHTEpIpeTalus pa3HooOpa3HONl  COLUaIbHOM,
HKOHOMMUYECKOM, moIuTHYecKoi nHpopmanuu, Manod3pdekTuBHa MOBCEAHEBHAS MPAKTUYECKas
JesITeNbHOCTh. KaXXIoMy dYenoBeKYy B CBOEH JKHU3HM MPUXOIUTCS BBIMOJIHATH JTOCTAaTOYHO
CIIOXHBIE PACUYEThl U COCTABJISATH HECIIOKHBIE AITOPUTMBI, HAXOJUTh HYKHbIE (DOPMYNIBI H
MIPUMEHSTH UX, BIAJETh MPAKTUIECKUMHU MPUEMaMHI T€OMETPUIECKIX U3MEPEHU 1 TIOCTPOSHHIA,
YUTaTh HHPOPMAIIUIO, TPEICTABICHHYIO B BUAY TaOIUII, TMarpamMm U rpaukoB, )KUTh B YCIOBUIX
HEONpPeeIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep clydalHbIX COOBITHIA.

OpHoBpeMeHHO ¢ pacmupeHueM cdep NpPUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
oOmrecTBe BCE Ooiee BaKHBIM CTAHOBUTCS MATEMaTUUECKUN CTHIIb MBIIIJICHHS], TPOSBIISIONIUNACS
B OTIPEICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3yueHuss MaTeMaTHKU B apceHal MpUEMOB
Y METOJIOB MBIIIICHHUSI YeTIOBEKa €CTECTBEHHBIM 00pa3oM BKIIFOUAIOTCS WHAYKIUS U JCTYKIIHS,
0000IIeHNe W KOHKpETH3allus, aHadu3 M CHHTe3, KiIacCUPHKAIMs U CHCTeMaTH3allus,
abctparupoBanne u aHajorus. OOBEKTHI MaTeMaTHYECKHX YMO3aKIIOYCHUU, MpaBHlIa HUX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE



yMeHusi (HopMyaupoBaTh, OOOCHOBBIBATH M JIOKA3BIBATh CYXKICHUS, TEM CAMbIM DPa3BHBAIOT
JIOTMYECKOE MBIIUIEHHe. MaremaTuke MpPUHAMISKUAT Bexymias pojb B (GOpMUPOBAHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAaHUH YMEHHUH NeHCTBOBATH IO 3aJJlaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHHIE M KOHCTPYHMPOBATh HOBHIE. B mpouecce perieHus
3aJa4 — OCHOBHOW y4eOHOM esSTEeNPHOCTH Ha YPOKaxX MaTeMaTHKH — PAa3BUBAIOTCS TBOPUYECKAs
MPUKIIAIHAS CTOPOHBI MBIIILJICHHS.

OOyuyeHue MareMaTHKE Ja€T BO3MOXKHOCTb pa3BUBATh Yy OOYy4aIOLUIUMXCS TOYHYIO,
panroHaNbHYI0 ¥ WH(POPMATUBHYIO PeUb, YMEHHUE OTOMpaTh HanOoJiee MOAXOSIINE SI3BIKOBBIE,
CHMBOJIMYECKHE, TpadUuecKue CpeIcTBa Ui BBIPAKEHUS CYKICHUH M HarJSAHOTO HX
MIPECTaBIICHHUS.

Heo0xouMbIM KOMIIOHEHTOM OOIMIEH KyJbTYPHl B COBPEMEHHOM TOJIKOBAHWH SIBIISIETCS
oOriee 3HAKOMCTBO C METOJAaMH IO3HAHUS JCHCTBUTEIHHOCTH, MPEACTABICHUE O TpPEAMETe |
METOJIe MAaTeMaTHKH, €r0 OTJIIMYHS OT METOJOB €CTECTBEHHBIX M T'YMAaHHMTapHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMaTHKH JIJIsl pelIeHUs] HayYHBIX W MPUKIAJHBIX 3a/1a4. Takum
o0pa3om, MaTemMaTuyeckoe 00pa3oBaHHE BHOCHUT CBOM BKJIAJ B ()OPMHUPOBAHKE OOMIEH KYITbTYphI
YeJIoBeKa.

N3yueHnne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCHUTAHHIO  YEJIOBEKa,
MOHMMAHUIO KpacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PACCyXJCHWH, BOCIPHUATHIO
TreOMETPUIECKUX (HOPM, YCBOCHUIO HJIEH CHMMETPHH.

[IpuoputernpiMu 1enssMu oOydeHus: maremMatuke B 10 kimacce Ha 0a30BOM YpOBHE
SIBIISTEOTCSI:

(GopMUpOBaHME  LEHTPAIbHBIX MaTeMaTHYECKUX MOHATHH  (YMCIO, BEJIMYMHA,
reoMeTpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTh, (yHKIHS), 0OECNEeYNBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pPa30BaHuUs 00yUarOINXCS;

NoJIBEJICHNE O00YyJaroIUXCsl Ha TOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMAaTUKU M OKPYXKAIOLIEr0o MHpa, NOHUMAaHME MaTeMaTHKU KaK 4YacTH OOlied KyJIbTypbl
YeJI0BEUEeCTBa;

pa3sBUTHE  MHTEJUIEKTYaJIbHBIX W TBOPYECKMX  CHOCOOHOCTeH  oOywaromuxcs,
[103HABaTEIbHON aKTUBHOCTHU, UCCIIEI0OBATENLCKUX YMEHUHN, KPUTUYHOCTH MBILICHUS, HHTEpeca
K U3y4EHHUIO MAaTEMaTHKH;

(dopmupoBaHue GYHKIMOHAIBHON MaTeMaTUYECKON IPaMOTHOCTH: YMEHMSI paclio3HaBaTh
MaTeMaTUYECKUE aCIIEKThI B PeaIbHbIX )KU3HEHHBIX CUTYaLUAX U IIPU U3YYEHUU JPYTUX y4eOHbIX
IIPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIHMpOBATH MX Ha SA3BIKE
MaTeMaTUKU M CO3/1aBaTh MaTeMaTWYECKUE MOJEIH, NPUMEHSITh OCBOEHHbIN MaTeMaTH4eCKUui
amnmapar s pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX 33a/a4, MHTEPIPETHPOBATh U OLCHHUBATH
MIOJTy4EHHBIE PE3YIbTaThI.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpUM Ha YpPOBHE CpegHero oOmiero oOpa3oBaHUs
00yCJIOBJIEeHa NPAaKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pe3yJIbTaTOB
o0Oy4yeHHs T€OMETPUH B HaNpaBJICHUU JMYHOCTHOTO Pa3BUTUs OOydaromuxcs, GopMHpoBaHUS
(GYHKIMOHATBLHOW MaTeMaTHYeCKOW T'pPaMOTHOCTH, W3YYEHHs JPYTUX Y4eOHBIX JUCLUIUIMH.
Pazputne y oOydaromuxcsi MpaBUIBHBIX TPEACTaBIEHUH O CYIIHOCTH U IPOUCXOKICHUU
reOMETPUYECKUX a0CTpaKIMil, COOTHOLICHUN PEeaJbHOT0 U HJEaJbHOT0, XapakTepe OTpaKeHUs
MaTeMaTH4YeCKON HAayKOH SIBIEHUH M MPOIIECCOB PEANTbHOTO MUPA, MECTE T€OMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTU4YeCKOTO MOJICNIMPOBAaHUS B HAayYHOM I[IO3HAHWM U B TIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS OOy4aroUMXcs, a TaKkKe KauecTB
MBILUIEHUS], HEOOXOAUMBIX JUI afanTallii B COBPEMEHHOM OOILIECTBE.
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I'eomerpus siBnsieTcs OOHMM M3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, TaKk Kak OOeCleYrBAaeT BO3MOXKHOCTh M3YUEHHs KaK JUCIHUIUIMH €CTECTBEHHO-
Hay4YHOU HAIIPABJIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlornueckoe MbIIUICHHE, (POPMUPYEMOE TPU HU3YUYECHHH OOYYaAIOUIMMHCA HMOHATHITHBIX
OCHOB TEOMETPUM M TIOCTPOCHUHM IEMOYKH JIOTUYECKUX YTBEPXKICHHH B XOJE pEIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJACTBEHHO
WCTIOJB3YIOTCSl MPH PEHICHWH 3aJad €CTECTBEHHO-HAYyYHOTO ILHWKJIA, B YaCTHOCTH M3 Kypca
bu3uKy.

YMeHne opueHTHPOBATHCS B TPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NeATeNbHOCTH uYenoBeka. OpueHTanusl 4eJI0BeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COIMAILHOTO OBITHS, (popMa OTpaXKeHHsT OKPYKAIOIIETO0 MUPA, YCIOBUE YCIIEITHOTO
MMO3HAHUS " aKTHBHOTO npeoOpa3oBaHus JeCTBUTEIEHOCTH. OmnepupoBanue
MIPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIBI Y4eOHOU M TPYIOBOH NESITEIHHOCTH,
ABIISICTCSI OJHUM W3 MPO(ECCHOHATBPHO BAXKHBIX KAdecTB, IOJTOMY akTyalbHa 3ajada
(dbopmMupoBaHHs y 00yJaIOMIMXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK pa3HOBUIHOCTH 00Opa3HOTO
MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TOJATOTOBKE K MPAKTHYECKOH NEATETHHOCTH TIO
MHOTHM HaIPaBJICHUSIM.

ens ocBOoeHMS MporpaMmMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 0OydEeHHS
— 001eo0pa3oBaTebHOE U OOIMIEKYJITYPHOE pa3BUTHE OOYUAIOIIMXCS Yepe3 O0OecTeueHHe
BO3MOJKHOCTH TPHOOPETCHUST M WCIOJIB30BAHUS CUCTEMATHYECKUX TC€OMETPUYCCKUX 3HAHUH U
JEWCTBUH, CIIEU(PHUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIIEITHOTO TPOIOJHKEHHUST 00pa30BaHUS 110
CHEIHAILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJHBIM HCIIOJIb30BAaHUEM I€OMETPHH.

[IpuoputeTHBIME 331a4aMH OCBOEHUS yueOHOTO Kypca «['eomeTpum» Ha 6a30BOM YpOBHE
B 11 xnacce sBusArOTCS:

(hopMHpOBaHHE MTPEJICTABICHUS O TEOMETPUU KaK 4YaCTU MUPOBOI KYIbTYPhl U OCO3HAHUE
e€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

(hopMHpoBaHKE MTPEICTABICHHS O MHOTOIPAHHUKAX U TeJaX BpallleHus KaKk O BaKHEHUIINX
MaTeMaTHYEeCKUX MOJIEIISX, TIO3BOJISIOLIUX ONUCHIBATh U U3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOIIETO
MUpa;

(dbopMHpOoBaHME YMEHHUS paclo3HaBaTh Ha YEpTEk)axX, MOJENSIX U B pPEaTbHOM MHpPE
MHOTOTPAaHHUKH U TeJia BPallleHUS;

OBJIaJICHUE METOJaMU pelIeHUs 3a7ad Ha I[OCTPOGHHMSI Ha  HM300paKeHUSX
MIPOCTPAHCTBEHHBIX (pUTYD;

(hopMHpOBaHKE YMEHHS OTIEPUPOBATH OCHOBHBIMU MOHITHSIMHA O MHOTOT'PaHHUKAX U TEJIaX
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

OBJIQJICHUE AITOPUTMAMH DEUICHHS OCHOBHBIX THIOB 3a7ay, (HOPMHUPOBAHUE yMEHUs
MIPOBOJUTH HECJIOXKHBIE JOKAa3aTeNIbHBIE PACCYKACHUS B XOJI€ PELICHUS CTEPEOMETPHUYECKHUX
3a/1a4 U 3a/1a4 ¢ MPAKTHYECKUM COJACPKaHHUEM;

pa3BUTHE  WHTEIUIEKTYaIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEM  oOywaromuxcs,
MO3HABATEIHbHON aKTUBHOCTHU, UCCIIEOBATEILCKUX YMEHUM, KPUTUYHOCTH MBIIUICHHUS,

¢dbopmupoBanre (YHKIMOHATHHOW TPAMOTHOCTH, PEIIEBAHTHOM TE€OMETpUU: YMEHHUE
pacrno3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peallbHbBIX
KU3HEHHBIX CHUTyallMsX W TMPU HU3YUYEHUU JIPYTHX YYEeOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpHOCTeH, (hopMynupoBaTh MX Ha SI3bIKE T€OMETPHUH M CO3/1aBaTh
reOMETPUYECKUE MOJETH, MPUMEHSATh OCBOCHHBIH TE€OMETPUYECKHH ammapaT A peuieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH M OIIEHUBATH MMOJTYUCHHBIE PE3yIbTaThI.

OTnuuuTeNbHON 0COOCHHOCTHIO MPOTPAMMEI IO TEOMETPUU SIBIISIETCS BKIIIOUEHUE B KypPC
CTepEeOMETPHUH B HaYalle €ro M3y4eHHs 3a/1ad, pelraeMblX Ha YpPOBHE HHTYUTUBHOTO MMO3HAHUS, U



onpenenéHHbIM 00pa3oM OpraHM30BaHHAS PabOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W IPOCTPAHCTBEHHOI'O MBILIUIEHHS, CTUMYIMPYET IPOTEKAaHUE HMHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEUILIEMY U3YUEHUIO IIPEAMETA.

[Ipennmourenne otgaércss HArIAAHO-KOHCTPYKTHUBHOMY METOJNY OOYYeHHs, TO €cCThb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX TPEACTABICHUH Yy OOyJaromuxcs B Kypce
CTEpEOMETPHUH MTPOBOJUTCS 3a CUET pellieHUs 33734 Ha CO3/IaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3aJ1a4 Ha OTIepUpPOBaHUE IPOCTPAaHCTBEHHBIMU 00pa3amu. Co3gaHue oOpasa MpOBOIUTCS € ONIOPOI
Ha HaIJISIHOCTh, a ONEpUpPOBaHHE O0pa3oM — B YCIOBUAX OTBJIEYEHHS] OT HAIJISIIHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOIO COJIEPIKAHUS.

OCHOBHBIMHU COJIEpKATEIbHBIMU JHMHUSIMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sBISIIOTCS: «MHororpaHHukn», «lIpsiMple W miIOocKocTH B mpocTpaHCTBe», «Tena
BpalleHus», «BeKTopsl U KOOPANHATHI B IPOCTPAHCTBEY.

dopMupoBaHuE JIOTUYECKUX YMEHUN paclpeiesnsieTcsi He TOJIbKO IO COJIepKaTeIbHbIM
JIUHUSM, HO U TI0 TOJIaM 00y4YeHUsI Ha YPOBHE CPEHETO 00111ero 00pa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIUIEE IPEIMETHBIM pe3yabTaTaM OCBOCHHUS
MIPOrpaMMbl N0 TEOMETPHUH, PACIpPENeIEHHBIM MO ToAaM O00Y4YeHHMsI, CTPYKTYPHUPOBAHO TaKUM
o0Opa3oMm, 4TOOBI OBJAJCHHE TE€OMETPUUYECKHMMH TOHATUSMU MU HAaBBIKAMU OCYIIECTBISIOCH
MOCJIEIOBATENIbHO U TOCTYHAaTeNbHO, C COOJIIOIEHUEM TNPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIIOYAJIUCH B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTaBICHHUH 00yJarommxcs,
paciupsis u yrayOssis e€, o00pasysi IpOYHbIE MHOKECTBEHHbIE CBSI3H.

OO1iee unciio 4acoB, PEKOMEHIOBAHHBIX JJIs U3ydeHHs ydeOHoro kypca «['eomeTpus» B
1 xiacce — 34 gaca (1 gac B Hezemo).

COJAEPXAHUE YYEBHOI'O NIPEJMETA

Tena ppamenust

Hunmuaapudeckass MOBEPXHOCTh, 0OOpa3yloolIue WIMHAPUYIECKON TOBEPXHOCTH, OCh
WIMHAPUIECKOH oBepXHOCTH. [IMmuHAp: OCHOBaHUs 1 OOKOBAas MOBEPXHOCTh, 0Opasyromas u
OCB; TUIOIA/Ib OOKOBO¥ U TIOJTHOH MOBEPXHOCTH.

Konudeckass moBepXHOCTh, 0Opa3yrooIue KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME WM BEpIIMHA, OOpasyromias W OCh; IUIONIAh
OOKOBOIW W TIOJHOH TIOBEPXHOCTH. YCEU€HHBIH KOHYyC: 0Opa3ylolle W BBICOTA; OCHOBAHUS U
OOKOBas MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, JAUAMETp; IUIOIMIAAb MOBEpXHOCTH chepbl. B3ammuoe
pacriosiokenue chepbl ¥ MIIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; ionans chepsl.

N300paskeHue Ten BpalleHusl Ha TIOCKOCTH. Pa3BépTka IMINHIpA U KOHYCA.

KomOuHanuu Ten BpallleHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OIMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAICHUSL.

[Tonsitne 06 o0béme. OcHoBHBIE CcBOMcTBa 00BEMOB Ten. Teopema 00 00béMe
MPSIMOYTOJIBHOTO Mapajuiesienurea u cieacTeus u3 He€. O0béM numMHIpa, KoHyca. O0béM mapa
Y TUIOMIA/b CHEPHI.

[TomoOHble Tema B mpoctpaHcTBe. COOTHOMICHHS MEXKIY TUIOMIAIIMH MOBEPXHOCTEH,
00BbEMaMH TIOJIOOHBIX TEII.

Ceuenuss mwiuHApa (MapayiebHO W TMEPICHIAMKYJISIPHO OCH), CEUYCHHs KOHyca
(mapasuieIbHOE OCHOBAHUIO M ITPOXOSIIEe Yepe3 BEPIINHY), CCUSHHS 1apa.

BexkTopsbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTH U B mpoctpancTBe. CII0)KEHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKCHUE
BEKTOpa Ha 4HCIO. PasjokeHue BEKTOpa 1Mo TpPEM HEKOMIUIAHApPHBIM BekTopam. [IpaBuio



napajurenenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABWII IEHCTBUM C BEKTOPAMU.
IIpsmoyronpHas cucrema KoopauHar B mpocrpaHcrBe. Koopaunatsl Bekropa. IIpocreiimue
3aJaud B KOOpAMHATaX. YToJl Mexay BeKkTopaMmH. CKalsIpHOE IPOU3BEAECHUE BEKTOPOB.
Beluncnenue yrioB MexIy NPSAMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ IIPU
peLIeHNN TEOMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
W3y4yenne MaTeMaTHKH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBICHO Ha
JOCTUXKEHHE 00yJaroIIMMUCS JTMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yabTaTOB OCBOCHUS Y4€OHOIO IIPEMETA.

JIMUHOCTHBIE PE3YJIbTATHI

B pesynbrare u3yueHus MareMaTHKd Ha YpOBHE CpEAHEro oO0miero oOpa3oBaHUS Y
obyuarorierocst OynyT choOpMUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThI:

1) rpamIaHCKOro BOCIMTAHUSA:

chOpMHUPOBAHHOCTh TPAKAAHCKOW TO3UIMKA OOYyYaromerocsi Kak akKTUBHOTO |
OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIecTBa, MPEACTABICHHE O MaTeMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYpP, SBICHHH, MPOLEAYp TPaXKIAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHE B3aWMOJICHCTBOBATH C COIMAJbHBIMA WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIUSAMU U HA3HAYCHHUEM;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPaKIAHCKON MICHTUYHOCTH, YBAXKECHHS K MPOILIIOMY U
HACTOSIIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCHUHUCKUX
MAaT€MAaTHUKOB M POCCHHMCKOM MAaTeMaTH4E€CKOW IIKOJIbI, MCIOJIb30BAHUE STHUX JOCTUKECHUU B
JPYrUuxX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEM  pOCCHUICKOTO  Hapoja, CcGhOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JOCTHMKEHUM HAayKu U JAEATEIbHOCTHIO Y4YEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOWYUBOTO OyIIyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHHWE K  MHpYy, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUICHWH, pacCy)KICHHIl, BOCIPUUMYHMBOCTh K
MaTeMaTHYeCKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnveckoro BoCMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTUYECKe 3HAHUS B MHTEPECAX 310POBOTO
u Oe3omacHOro oOpasa JKW3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, pEryisipHas (u3nueckas akTUBHOCTB),
(bu3nyecKoe COBEPIICHCTBOBAHUE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHON JA€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH TPYI0JII00Us, HHTEPEC K Pa3IUYHBIM chepam
npodeccHoHaANBbHON NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp OyAymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaNlPaBJIECHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



Cc(OPMHUPOBAHHOCTh JKOJOTMYECKOW KYJIbTYphl, TOHUMAaHHME BIIUSHUS COLMUAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOW M COLMAIBHON Cpenbl, OCO3HAHME
rJ100aJIbHOTO XapaKTepa 3KOJIOTMYECKUX MTPOOIIeM, OPHEHTAIUS HAa TPUMEHEHHE MaTeMaTHYECKIX
3HAHMM 715 pellIeHUs 3aa4 B 00J1aCTH OKpY’KaroLIEl cpeibl, IIIaHHPOBAHKE MIOCTYIIKOB U OLICHKU
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOILEN CPEJIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOH NMPAKTHKH, MOHUMAHHE MAaTEMAaTWYECKOW HayKd Kak chepbl
YeJI0BEYECKOM JIeATENbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU [yl Pa3BUTHS LIUBUIIM3ALUH,
OBJIAJICHUE S3bIKOM MaTEMATUKU U MaTEMAaTU4YECKON KYyIbTYpPOH KaK CpPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILLECTBIISTH MPOEKTHYIO M UCCIIEI0BATENBCKYIO 1€ATEIbHOCTh MHANBUIYaIbHO U

B TpYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI

B pesynapTaTe OCBOEHHS MpOrpamMMbl 10 MaTeMaTUKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocs OyayT chOpPMUPOBAHBI METANpPEIMETHBIE PE3YJIbTAaTHI,
XapaKTEPHU3YIONIUECS  OBJIAJICHUEM  YHUBEPCAJbHBIMH  IIO3HABATEIBHBIMH  JCHCTBHUSMU,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSAMU ¥ YHUBEPCAIBHBIMHU PETYISTHBHBIMU
JEUCTBUSAMU.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBble joruyeckue aeicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TOHATUAMHU, (GOPMYIUPOBATH ONpEeACNeHUs TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN MpH3HAK KiIaccU(UKALMM, OCHOBaHMS sl 0000IIeHUs H
CpaBHEHHSI, KpUTEPUU ITPOBOAMMOIO aHANIN34;

BOCIIPUHUMATh, (OPMYIHPOBAaTH U NPEOOPA30OBBIBATH CYXKACHHS: YTBEPAUTEIbHbIE U
OTpULaTeNIbHbIE, EJMHIYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpeuns B ¢akrax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJI  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOYEHHI M0 aHaJIOTHH; MPOBOJUTH CaMOCTOSITENIBHO JT0KA3aTelbCTBa
MaTeMaTHYeCKUX YTBEpKIEHUH (MpsiMble U OT MPOTUBHOIO), BBICTPAWBATh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBO/IBL,

BBIOMpATh CMOCOO pemieHuss yd4eOHOHM 3amauM (CpaBHUBAaTh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM ¢ Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckne 1eiCTBUS:

WCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEIOBATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE,

MPOBOJUTH CAMOCTOSITENIBHO — CIJITAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBIEHHsS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00BEKTaMU, SIBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITENIBHO (POPMYITHUPOBATh OOOOIIEHHSI M BBIBOJBI [0 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBaHMs, OIIEHUBATh TOCTOBEPHOCTH MOJYUYEHHBIX PE3Y/IbTaTOB, BHIBOJIOB U
0000IIIEHHI;



MIPOrHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOLIECCa, @ TAKKE BBIIBUTATh MPEANIOI0KECHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSIX.

Padora c undopmanueii:

BBISBJIATH Ae(pUIUTH HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HAa BOIPOC U IS
peleHs 3a/1a9u;

BBIOMpaTh MH(MOpPMAIMIO ¥M3 HCTOYHWKOB PA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPECTABIICHHUS,

CTPpYKTYpUpOBaTh  WH(GOpMAIMIO, TIPEACTaBIATE €€ B  pa3muyHbIXx  (opmax,
WJLTIOCTPUPOBATH I'PahuIecKu;

OIICHUBATh HAAEKHOCTHh HMHGOPMAIMK 1O CaMOCTOSTEIBHO C(HOPMYTHPOBAHHBIM
KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITEIIEHO.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cTBUA:

BOCIIPUHUMATH ¥ (POPMYIHPOBATH CYXJEHUS B COOTBETCTBHH C YCIOBHSAMH H LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHNUS 110 XO/1y PEUICHNUS 3a/1a491, KOMMEHTHPOBATH TIOJTY4YEeHHBIN pe3yiIbTaT;

B X0Je OOCYXIEHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMON TeMbl, IPOOIEMBI,
pemaemMoi 3aaa4u, BHICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTaBISATh CBOH
CYXKIIEHHsI C CYXJCHUSIMH APYrHX YYACTHHKOB JUAIIOTa, OOHAPY)KUBATh PA3IUUME U CXOJCTBO
MIO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

MPEJCTaBIATh PE3YyNbTaThl PEIICHUs 3a/1a4d, DKCIIEPHUMEHTA, WCCIEIOBAHMS, TPOEKTa,
CaMOCTOSATEJIBHO BBIOMPATh (POPMAT BBICTYIICHHSI C YUETOM 3aa4 NPE3CHTALMKN U 0COOCHHOCTEN
ayJUTOPHUU.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eiCTBHUS

Camoopranuszanms:

COCTaBJIATh IUIaH, aIFOPUTM PEIICHUs 3aJaud, BbIOMpaTh CHOCOO peleHus ¢ y4€ToM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHUaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HaBBIKAMH [103HABATEIbHON peduIeKCUU Kak OCO3HAHMsI COBEPIIAEMbIX JeHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUH 3aJaud, BHOCUTh
KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTb COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHXKEHUS MM HEOCTHKEHUSI Pe3YyNIbTaTOB JESITEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLCHKY
IPUOOPETEHHOMY OTIBITY.

CoBMmecTHast AEATEIBHOCTD:

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON pabOTHI MpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeTENbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOThl, pacrpenesiaTh BHIbI padoT, JOroBapHBaThcs, 00CYXAaTh
IpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYNMOBBIX (opMax paboThl (00CykAeHUs, 0OOMEH MHEHHH, «MO3TrOBBIE
LITYPMBI» ¥ UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOU ICHCTBHSI C IPYTUMU
YjieHaMM KOMAaH[bl, OIICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOLIMI HPOAYKT MO KPUTEPHSIM,
c(OpMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBHSL.



HNPEJMETHBIE PE3YJIbTATbBI

K koniy o6yuenus B 11 kiacce oOydarommiicss HAy9uTCs:

OTIEPHPOBATH MOHATUSAMHU: WIMHAPHYECKAsT IIOBEPXHOCTH, oOpazyromue
HWIMHAPUIECKOHN MOBEPXHOCTH, IMIMH/P, KOHUYECKasi TOBEPXHOCTh, 00pa3yromue KOHHUECKON
MOBEPXHOCTHU, KOHYC, chepruecKkasi TOBEPXHOCTh;

pacrno3HaBaTh Telia BpanieHusl (WIHHIP, KOHYC, cdepa U 1miap);

OOBSICHATH CIIOCOOBI OJTYYEHUS TEJ BPAIICHUS;

KJIaccu(UIMPOBATh B3AMMHOE PACIIONIOKEHHE CHEphI U TNIOCKOCTH;

OTIEPHPOBATH TOHSATHIMHU: IIAPOBOI CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CETMEHTA,
LIAPOBOM CIIOM, OCHOBAHUE LIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJIOs, IIAPOBOM CEKTOP;

BBIUUCIIATE O0BEMBI M TUIOIIAAN TIOBEPXHOCTEH TEN BpAIlleHHUs, TEOMETPHUECKUX TEl C
MpuMeHeHueM Gopmyi;

OTIEPHPOBATH MOHATHSIMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAsE B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOIICHUS MEXK/Ty TUTOIIA SIMH TIOBEPXHOCTEH 1 00BEMaMU MOTOOHBIX TEIT;
n300pakaTh U3ydaeMblie QUTYPHI OT PYKH M C IPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJT
CBEpXY, COOKY, CHU3Y, CTPOUTH CECUCHHS TEJ BPAILICHHS,;

W3BIIEKaTh, MHTEPIPETHPOBATH M MPEOOPa30BBIBATh WH(MOPMAIIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTek,axX U pUCYHKAX;

OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATE JEHCTBUS CIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOpa
Ha 4YHUCJI0, OOBSICHATD, KAKUMH CBOMCTBAMM OHU 00JIaJaloT;

IIPUMEHSATH PaBUJIO MapajuIeIenunesa;

ONEpPUPOBATh MOHATHSMHU: AEKAPTOBbI KOOPAMWHATHI B INPOCTPAHCTBE, BEKTOP, MOIYb
BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yrojl MEXKIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAaHAPHBIE BEKTOPBI;

HaX0JIUTh CYMMY BEKTOPOB U IIPOU3BEACHUE BEKTOpA Ha YUCIIO, YTOJI MEXJy BEKTOPaMH,
CKaJIIPHOE IIPOM3BE/ICHHUE, PACKIIAIBIBATH BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPAM;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JICKApPTOBON CHCTEME KOOPIHMHAT;

IPUMEHATh TEeOMETpUUYECKHe (AKThl A pELIeHHs CTEepPeoOMETPUUYECKHX —3ajad,
IIPEINOJaraIliX HECKOJIBKO ILIaroB pEIIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
hopwme;

peraTh NpocTeiime reoMeTpu4ecKre 3a1a4 Ha IPUMEHEHNE BEKTOPHO -KOOPIMHATHOTO
MeTo/1a;

pemaTh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTeMaTHYECKMX OTHOUIEHMH U HaXOXXJICHHE
reOMETPUYECKUX BEJIMYMH 10 00pa3laM MM alropuTMaMm, IMpUMEHssl U3BECTHbIE METO/bl IpU
pelLleHNH CTaHIapTHBIX MAaTEMATUYECKUX 3a/a4;

NPUMEHATh NMPOCTEHIINE MPOrpaMMHBIE CPEACTBAa M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPHUECKUX 3a/1a4;

NPUBOJAUTH TPHUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE M SKU3HHU,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUH B UCKYCCTBE;

NPUMEHATH MOJIy4YEHHbIE 3HAHMs Ha MPAKTUKE: aHAJIU3UPOBATh pealibHble CUTyallud U
OPUMEHATh  M3y4YEHHBIE TIOHATHA B  TIpOlLleCCe TOMCKAa pELIeHHs  MaTeMaTU4eCKU
cOpMyYIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBAaTh MOCTPOCHHBIE MOJIENH C HCMOJIb30BAaHUEM T€OMETPUYECKHX MOHSATHH U TEopem,
ammapara anredpsl, perarh NPaKTHYEeCKUe 3a7a4M, CBSI3aHHbIE C HAXOXKICHUEM I'eOMETPUIECKUX
BEJIMYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3zjaesia Koua- | Koa- OcHoBHOeE cofep:kaHue OcHOBHBIE BU/IbI 1eATeIbLHOCTH 00y4aromXxcsi
(Tembl) Kypca BO BO
YacoB | KOHTP.
pabot
BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE. AKTYyaJIM3upoBaTh (HaKThl U METOIbI
CnoskeHne U BEIYUTaHHUE BCKTOPOB. IJIAaHUMETPUH, PCICBAHTHBIC TEMC, ITPOBOANTH
YMHOKEHUE BEKTOPA HA YUCJIO. AHAJIOTHM.
Paznoxxenue Bektopa 1o Tpém OnepupoBaTh NOHATHEM BEKTOP B
HEKOMILUIaHApHBIM BekTopam. [IpaBuiio IIPOCTPAHCTBE.
napajuiesenunenaa. ®opmyupoBaTh MPaBUJIO Napasuieenunena
Pemenne 3aaa4, CBJA3aHHBIX C IIpU CJIOKCHUU BEKTOPOB.
IPUMCHCHHUEM IIpaBUJI HGfICTBHfI C CKJIal]l)IBaTI), BbIIMTAThb BCKTOPbI, YMHOKATH
BEKTOPAMH. BEKTOP Ha YHUCIIO.
[IpsamoyromibHas cucTeMa KOOpJIMHAT B N3y4aTh OCHOBHBIE CBOMCTBA ITUX ONEPALUH.
npocTtpaHcTBe. KoopanHaThl BEKTOpA. JaBaThb onpeaesieHre NPSIMOYTrOJIbHOU CUCTEMBI
BekTopbl 1 KOOpAUHATHI B 10 1 [Ipocreiimue 3aja4u B KOOpJAUHATAX. KOOPJMHAT B TPOCTPAHCTRBE.

MPOCTPAHCTBE

Yron mexay Bekropamu. CkansipHoe
IpOU3Be/IeHNE BEKTOPOB. Briuncienue
YIJI0B MEXKIY IPSIMBIMU U TUIOCKOCTSIMH.
KoopayuHaTHO-BEKTOPHBINA METO/T IIPU
pELICHUH TeOMETPUUECKUX 3a/1a4

Bbipa3uTh KOOpIMHATHI BEKTOpa Yepes
KOOPJMHATHI €r0 KOHIIOB.

BbiBoauTH, HCNOJIB30BATH (POPMYJTY JJIUHBI
BEKTOpa U PACCTOSTHUS MEX]Ty TOUKAMH.
BoipamxkaTthb cKansipHOE MPOU3BEACHUE BEKTOPOB
yepe3 UX KOOPAUHATHI, BEIYUCISATh YTOJI MEKIY
TBYMsI BEKTOPaMU, ABYMS IIPSIMBIMHU.
HaxoauTtp yroa Mexay npsiMOid U TJIOCKOCTHIO,
YroJI MEXAY ABYMS IUIOCKOCTSIMU
AHATUTUYECKUMU METOIaMHU.

BeiBoauTh, HCHOJB30BATH (hpOpMYyTy
pPacCTOSIHUSA OT TOYKU JI0 TNIOCKOCTH

HHOP/20P https://resh.edu.ru/
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Tena BpameHus

12

Hunuaapudeckast MOBEPXHOCTD,
o0pa3yromue NUINHAPUICCKON
MOBEPXHOCTH, OCh IIVIIHHIPHYECKOU
noBepXHOCTH. [IMIIMHAP: OCHOBaHUS U
00KOBas IOBEPXHOCTH, 00paszyromias u
0CB; IIJIOIAaIb OOKOBOM M IIOJIHOM
TIOBEPXHOCTH.

N3o06pakenne nuiMHApa Ha TUIOCKOCTH.
Pa3BépTka nmnunapa.

Ceuenust nuIMHAPA (TJIOCKOCTHIO,
NapaJyIeIbHON WIN NEPIIEHIUKYIIIPHON
ocu mwHIpa) Konndeckas
MIOBEPXHOCTh, 00pa3yone KOHNIECKOH
MMOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOW TTOBEPXHOCTH.

Konyc: ocHOBaHuMe U BepIIMHa,
00pa3yromas 1 0Ch; IJIOIIalb OOKOBOU H
MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC:
o0Opa3yrolne U BbICOTa; OCHOBAHUS U
OOKOBas TOBEPXHOCT.

N306paxeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka xonyca.

Ceuenust koHyca (IJIOCKOCTBIO,
napasuieIbHOM OCHOBAHHUIO, U
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIIHHY)

AKTYaJIM3upoBaTh (PaKThl U METOIBI
MJIAHUMETPUH, PEJICBAaHTHBIC TEME, MPOBOAUTH
aHaJIOTHM.

JlaBaTh onpeaeneHus ceprl U m1apa, ux
LEHTpa, paauyca, nuamerpa. Onpeneasitb
cdepy Kak purypy BparieHus: OKPY>KHOCTH.
HcceaenoBathb B3aMMHOE PacToioKEHHE CPephl
U TJIOCKOCTH, IBYX c(hep, HIJIIOCTPUPOBATH
ATO Ha YepTekKaxX U PUCYHKaX.

@D opMyJIMPOBATH OTIPE/IeNICHNE KacaTeIbHON
MJIOCKOCTH K chepe, CBOMCTBO M MPU3HAK
KacaTeJIbHOM INTIOCKOCTH.

3HAKOMHUTLCSH C I'e0Ie3NUYCCKUMH JIMHUSIMU Ha
chepe

OO0BSICHATH, YTO HA3BIBAIOT LIWJIUHAPOM,
HAa3bIBaTh €0 DJIEMEHTEHI.

N3yyarh, 00bACHATD, KaK MOJYYUTh HAJIAHIP
MyTEM BpalleHUs MPSIMOYTOJIbHUKA.
BoiBoaUTH, HC0/Bb30BATH (POPMYIIBI /IS
BBIYMCIICHHS TUTOIIAAX OOKOBOM TTOBEPXHOCTH
HWJIAH]PA.

N3yuarsh, pacno3dHaBaThb pa3BepTKy
HWJIAHJPA.

N300paxkaTh MWIMHAP U €70 CEYEHUS
MJIOCKOCTBIO0, MPOXOIAIIEH Yepe3 ero och,
napajuieIbHON WK NMEPIEHIUKYIISIPHON OCH.
HaxoauThp 1miomaay 3TUX CEYSHUH.
MoaeanpoBaTh peaibHble CUTYyallMU Ha S3bIKE
reOMETPUH, UCCIe0BATH [TOCTPOCHHBIE
MOJIEJIH C UCTIOIB30BAHUEM F€OMETPUUECKHUX
MOHATHH

OO0BbSACHATB, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 AJIIEMEHTBHI.
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HN3y4yathb, 00BACHATD, KaK MOJYyYUTh KOHYC
IIYTEM BpAIEHUS PAMOYTOJIbHOTO
TPEYrOJIbHUKA.

H3006paxkaTh KOHYC U €T0 CEUEHUs
IJIOCKOCTBIO, MPOXOASIIEH Yepe3 OChb, U
IJIOCKOCTBIO0, IEPIICHANKYJISIPHON K OCH.
HN3yuaTh, pacno3HaBaTrhb pa3BEPTKY KOHYCA.
BoiBoaUTH, HCI0/1b30BATH POPMYIIBI /151
BBIYUCIICHUS TUIOIIAAN OOKOBOM TTOBEPXHOCTH
KOHYCa.

HaxoauTs miomaay ce4eHuil, mpoXoasux
yepe3 BEpUIMHY KOHYyca UiIu
MEePIECHINKYIISIPHBIX €70 OCH.

OO0BACHATH, KAKOE TEJI0 Ha3bIBAETCS
YCEUYEHHBIM KOHYCOM.

HN3yuaTh, 00bACHATH, KaK €ro MOJy4UTh
MyTEM BpalleHUS IPSIMOYTOJIbHON TpAMELH.
BbiBOAMTH, NPUMEHATH GOpMYITy s
BBIYMCIICHUS IIOMIA OOKOBOW MOBEPXHOCTH
YCEUYEHHOTO KOHYyCa

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

O0BEMBI TEN

ITonsarue 06 00béMe. OCHOBHEIE CBOMCTBA
00BEMOB Tell.

O0BéM nuIMHApa, KOHyca.

O06bEM mapa u TIomaas chepol

AKTYyaIu3upoBaTh (aKTbl U METObI
IUIAHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOIUTH
AQHAJIOTHH.

BbIBOANTD, HCNOJIB30BATH (POPMYJIbI
00BEMOB: IPU3MBI, IIWIMHAPA, TUPAMU/IBI,
KOHYCa; YCEUEHHON NTUPAMUJIBI U YCEYEHHOTO
KOHYca.

PemaTe crepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB.
DopMyJIMPOBATH OIIPEAEICHUE IIAPOBOTO
CErMEHTa, 1IapOBOr0 CJI0s, IIapOBOI0 CEKTOpa.
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IIpumenaTh GopMyIIBI IS HAXOKACHUS
00BEMOB IIAPOBOTO CErMEHTA, IIAPOBOTO
cexTopa

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/

[ToBTOpEenHue, 0600IICHNE,

OcHoBHbIE (HUTYPBI, PaKThl, TEOPEMBI
Kypca IUIaHUMETPHH. 3a7adn
IJIAHUMETPUU U METO/IbI UX PELICHHUS.
OcHoBHbIE (HUTYPBI, PaKThI, TEOPEMBI
Kypca CTepeoMETpUH. 3agaqun

Pemars npocreitimme 3a1a4u Ha HAXOXKJICHHE
JUTFH M YTJIOB B TEOMETPHUECKHUX (PUTYpaX,
npuMeHsTh Teopemy [ludaropa, Teopemsr
CHHYCOB M KOCUHYCOB.

HaxoauTs miomiaap MHOTOYTOJIbHHUKA, KpyTa.

CUCTEeMaTH3alus 3HAHUI ! CTEPEOMETPUU U METOIBI UX PEIIECHUSA Pacno3naBathb 110100HbIE PUTYpHI, HAXOIUTH
OTHOILIEHUS JUTUH U ILIOIIAEH.
HUcnonb30BaTh Npu pelieHUN
CTEPEOMETPHUUECKHX 3a/1a4 (haKThl 1 METOIbI
IJIAaHUMETPUHA

HOP/20P https://resh.edu.ru/
https://www.yaklass.ru/
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