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Pabouas nporpamMmma 1o recoMeTpun Ijid 9 xmmacca pa3pa60TaHa Ha OCHOBC:

e ®enepanbHoro 3akoHa ot 29 mekadpst 2012 r. Ne 273-®3  "O6 obpazoBaHHH B
Poccuiickoit ®enepanun";
e ®enepa’dbHOrO TOCYJAPCTBEHHOIO 00pa30BaTeIbHOrO CTaHAAPTa OCHOBHOTO
o0riero 0opazoBaHus;
e VMK «l'eomerpusi» misa 7-9 kinaccoB Atanacsina JI.C. u ap.
c yuerom  TpeOoBanuii IIpumepHoil 00pazoBaTenbHONM MPOrpaMMbl OCHOBHOTO OOIIETo
00pa30BaHuUs [0 MaTEeMaTHKe.

['eomeTpuss — OAMH W3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTHueckoro oOpasoBanus. Ona
HeoOxonuma Juis IpruoOpeTeHHsI KOHKPETHBIX 3HAaHUH O MPOCTPAHCTBE M MPAKTUIECKH 3HAYNMBIX
yMeHu#, (QopMUpOBaHMS S3bIKA OMUCAHUS OOBEKTOB OKPYKAIOLIETO MHpA, Pa3BUTHUSL
MPOCTPAHCTBEHHOTO BOOOPaKEHHUSI M MHTYHLIMH, MAaTEeMaTHYECKOM KYJIBTYPhl U 3CTETHYECKOTO
BOCHHUTaHMs oOywaroumuxcs. M3yueHue reoMeTpuu BHOCHUT BKJIAJ B Pa3BUTHE JIOTMYECKOrO
MBIIUIEHUS U (POPMHUPOBAHUE TTOHITHS JOKA3aTEIHCTBA.

Kypc reomerpuum mno mnporpamme, aBTopoM Kotopoil sBusiercs JI.C. ArtaHacsiH
XapaKTEpU3YyeTCsl PALMOHAIbHBIM COYETAHUEM JIOTUYECKOM CTPOrOCTH M TE€OMETPUYECKOMN
HalIIJHOCTH. YBEIMYMBAETCS TEOPETUYECKass 3HAUMMOCTh M3y4aeMOIo Marepuala, pacluupsi-
I0OTCS. BHYTPEHHME JIOTMUECKHME CBSI3M Kypca, IIOBBIIIACTCS POJb JEAYKLIUH, CTEHEHb
abCTpakTHOCTH U3y4yaeMOro Marepuayia. Yuyalluecs OBJaJeBalOT IpUEeMaMu aHaJTUTHKO-
CUHTETUYECKON JESITEIbHOCTH IIPH J10KA3aTEIbCTBE TEOPEM U PELICHUH 3a/1au.

Lenp conepxkanus pasnena «l'eomerpus» — pa3BUTh y y4YallUXCS HPOCTPAHCTBEHHOE
BOOOpa)XEHHE M JIOTMYECKOE MBIIJICHHE IyTeM CHUCTEMaTHYECKOrO W3YYEHHUS CBOMCTB
reoMeTpudyeckux (Uryp Ha IJIOCKOCTH U B NMPOCTPAHCTBE W MPHUMEHEHHE ITHX CBOICTB IpH
pELIeHNHU 3a/lad BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO xapakrepa. CyllecTBEHHasl posib MpHU
3TOM OTBOJMTCS PAa3BUTUIO T'€OMETPUYECKON HMHTYyWLMU. Marepuain, OTHOCSUIMICS K Oiiokam
«Koopaunate» 1 «BeKTopbl», B 3HAUUTEIBHON CTETIEHU HECET B cebOe MEXIpeAMETHBIC 3HAHUS,
KOTOpbIE HEOOXOIMMBI KaK B MATEMATUYECKUX, TaK U B CMEXKHBIX TUCIUILINHAX.

Takum o00pa3oM, B XOIE OCBOCHHUS COICpXKAHMUSA Kypca ydalluecs IOJy4aroT
BO3MOXHOCTb:

- pa3BUTh MPOCTPAHCTBEHHBIC MPEICTABICHUS M HM300pa3UTEIbHBIC YMEHHS, OCBOUTH
OCHOBHbIE  (aKTbl W  METOAbl  IJIAHUMETPUHU, [O3HAKOMHUTHCA C  IPOCTEHIIUMU
IIPOCTPAHCTBEHHBIMU TEJIAMH U UX CBOMCTBaMU;

- Pa3BUTH JIOTUYECKOE MBIIUICHUE U PeUb — YMEHHS JIOTUYeCKH 000CHOBBIBATh CYKICHUS,
IIPOBOJIUTH HECJIOXKHBIE CUCTEMATU3aLlMH, IPUBOIUTE IPUMEPBI U KOHTPIIPUMEPHI, UCII0JIb30BaTh
pa3iuuHble  S3bIKM ~ MaTeMaTUKU  (CIOBECHBIM, CHUMBOJIMYECKHM, rpauueckuil) amis
WUTIOCTpALK, HHTEPIIPETALIMM, APTYMEHTALUU U J10Ka3aTelIbCTBA;

- c(hopMHUPOBAThH MPEACTaBICHUS 00 M3ydaeMbIX MOHATHSIX M METOAAX KaK Ba)KHEHIINX
CpEACTBaX MaTeMaTHUECKOr0 MOJEIMPOBAHUS peaIbHbIX IPOLIECCOB U SIBJICHUU.

eJIu

W3yuenne reomMeTpuu Ha CTYIEHHM OCHOBHOTO OOIIEro oOpa3oBaHMs HAINpPAaBICHO Ha
JOCTH>KEHHE CIIEAYIOIIMNX LEeeH:

OBJIQJICHUE CHUCTEMOW IeOMETPUUYECKHX 3HAHUNW U YMEHUH, HEOOXOIUMBIX Il NMPUMEHEHUS B
MIPAKTUYECKOMN ESITEIbHOCTH,
M3YUYEHUS] CMEXHBIX TUCIHILTNH, MPOIOHKEHUs 00pa30BaHMsL.

3ajgaumn

HUHTCJIJICKTYaJIbHOC PAa3BUTHUC, (1)0pMI/IpOBaHI/Ie Ka4CCTB JINMYHOCTH, HCO6XOI[I/IMBIX YCJIIOBCKY JIA
HOHHOLICHHOfI KHU3HU B COBpPCMCHHOM O6I_I_ICCTBC, CBOMCTBEHHBIX MaTeEMATUYECKOU
ACATCIBHOCTH:. ACHOCTHU U TOYHOCTH MBICIIU, KpI/ITI/I'-IHOCTI/I MBbIIJICHUA, I/IHTyI/IIII/II/I, JIOTUYCCKOIO
MBIIIJICHHUA, 3JICMCHTOB aHPOpHTMquCKOﬁ KYJIbTYpbl, HNPOCTPAHCTBCHHBIX HpCHCTaBHeHHﬁ,
CIIOCOOHOCTH K MPEOAOJIEHUIO TPYIHOCTEH;



(dbopMupoBaHUE TPEACTABICHUI 00 HIEIX M METOJaX T'€OMETPUH, CPEACTBA MOJCITHPOBAHUS
SIBJIEHU U MPOLIECCOB;
BOCIUTAHUE KYJIbTYPbI TUYHOCTH.

[Iporpamma peammsyercs B mepuox ¢ 01.09.2018r. mo 24.05.2019r. B COOTBETCTBUU C
VYuebnpiM 1tanoM Jsmress Ha 2018-2019 y4eOHbIN TOm M rpadUKOM IMPOXOKICHUS Yy4eOHOTO
Matepuana. Ha uzydenue reomerpun otBogutcs 68 yacoB (2 yaca B HEZIEIIO).

1. IlnaHupyemble pe3yJibTAThHI OCBOEHUS Kypca.

BbII'IyCKHI/IK Hay4ynTcAa (,[U'I,q UCrioJib30BaHVsA B I'lOBCG,ﬂHeBHOVVI XU3SHN U
obecrne4yeHnss BO3MOXHOCTU YyCriewHoro ripo4aoJI»KeHus O6,DaBOBaHMFI Ha 6a3oBoM
YPOBHE):

I'eomeTpuyeckne purypoi:

* OTIepUpOBaTh Ha 0a30BOM YpOBHE MOHSATHAMHU I€OMETPHUYECKUX PUTYD;

* U3BJIEKaTh MH(OPMALIUIO O TEOMETPUUECKUX (HUTypax, IPEACTABICHHYIO Ha YepTeXax B SBHOM
BUJIE;

* MPUMEHATH JUIS PENICHUsS 3a]ad I'eOMETpUYeCKHe (aKThl, €CIU YCIOBUS HMX NPUMEHEHHUS
3aJaHbl B IBHOH (opme;

* pelIarth 3a/1a4l Ha HAXO0XKICHHE TEOMETPHUECKUX BETUUMH 10 00pa3laM Uik alropuTMaM.

B noBcenHeBHOIT ;KH3HU U TIPU U3YYEHUH APYTUX MPeIMETOB:

* ACTIOJIb30BATh CBOMCTBA FEOMETPUYECKHUX (PUTYp AJISl peIlICHHs] THITOBBIX 33/1a4, BOSHUKAIOIINX B
CUTYaLUsIX IOBCEIHEBHOM KM3HH, 3a[a4 IPAKTUUIECKOTO COACPIKAHUS.

OTHoOwIEHMS:

*0neprpoBaTh HAa 0A30BOM ypOBHE TOHITHUSMH: PAaBEHCTBO (HUTYp, PaBHbIE (UTYPHI, pABEHCTBO
TPEYroJIbHUKOB, MapajyiebHOCTh MPSMBIX, MEPIEeHAUKYISIPHOCTh MPSIMBIX, YIJIBI MEXAY NPSMBIMH,
NEePHEHINKYISIP, HAKJIOHHASL, IPOEKLIUS.

B noBcenHeBHOIl :KM3HM M IPH M3YYEHUHU APYTHX NIPeIMeTOB:

* WCIOJNB30BaTh OTHOIIEHHS Ui PELICHUs MPOCTEHIIMX 3a/1ad, BO3HHKAIOUIMX B peasbHON
KH3HU.

H3mepeHus u BHIYUCTEHUS:

* BBINOJIHATh M3MEpPEHHE JJIUH, PACCTOSIHWH, BEIWYHMH YIJIOB, C MOMOIIHI0 MHCTPYMEHTOB JUIS
W3MEpPEHHH JAJIMH U YTIIOB;

* IPUMEHATH (HOPMYABI IEpUMETpa, MJIOMAAN M 00beMa, IUIOIAAN MOBEPXHOCTH OTAEIBHBIX
MHOTOTPaHHHUKOB ITPH BBIYHCIICHUSX, KOTZIA BCE TaHHBIE HMEIOTCS B YCIIOBHH;

* mpuMeHsITh TeopeMy [Tudaropa, 6a30BbIE TPUTOHOMETPUIECKIE COOTHOLICHUS /TSl BEIYUCIICHHS
JUIMH, PACCTOSIHUH, IJIOIIaAeH B IPOCTEUIINX CAydasiX.

B noBceHeBHOI KM3HU U NIPU U3YYEHHUH JPYIrUX NpeIMeTOB:

* BBIYUCIISITH PACCTOSIHUSI HA MECTHOCTH B CTaHAAPTHBIX CHUTYalUsX, IUIOMIAAM B MPOCTEHIINX
Clly4asix, IPUMEHSTh (POPMYJIbI B IPOCTEUIINX CUTYALUSIX B IIOBCEIHEBHOM )KHU3HU.

I'eomeTpuueckue NOCTPOEHUS:

* n300paxkath TUTIOBBIE TUIOCKHE (GUTYpPHl M (QUTYPHI B MPOCTPAHCTBE OT PYKH U C MOMOIIBIO
WHCTPYMEHTOB.

B noBceHeBHOI1 ;KM3HM M PH U3YYeHUHU APYTHX NPeIMeTOB:

* BHINOJIHATH NMPOCTEHINNE MOCTPOSHHS HA MECTHOCTH, HEOOXOIMMBIE B PEalIbHOM KU3HH.

I'eomeTpuueckue npeodpazoBanus:

* CTPOUTH GUTYPY, CHMMETPUYHYIO TaHHOH (PUType OTHOCUTEIBHO OCH M TOUKH.

B noBcenHeBHOIl :KM3HU U P U3YYEHUHU APYTHX NIPeIMeTOB:

* pacIio3HaBaTh ABHKCHUE 00BEKTOB B OKPY)KAIOIIEM MHPE;

* pacio3HaBaTh CUMMETPUYHBIC (PUTYPHI B OKPYKAIOIIEM MHUPE.

BekTopbl U KOOPAUHATHI HA IVIOCKOCTH:

* OIEpUPOBATh Ha 0A30BOM YPOBHE NMOHATHAMH BEKTOP, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA
Ha YKCJI0, KOOPJMHATHI Ha MIIOCKOCTH;

* OmpenensiTb NPUOMMKEHHO KOOPIMHATHI TOYKH IO €€ H300paKEHHI0O Ha KOOPAMHATHOU
TJIOCKOCTH.



B noBcegHeBHON KU3HU M NPU U3YYEHHUH JPYTUX MpPeIMeTOoB:

* UCIONB30BaTh BEKTOPHI MAJsl DPELICHHS] MPOCTEHINMX 3aJad Ha ONPENENCHHE CKOPOCTH
OTHOCHUTEJIBHOTO ABUKECHUSI.

Hcropus maTeMaTHKH:

* OIUCBIBATh OTAEIBHBIE BBIJAIOIIMECS PE3YNbTaThl, MOTYUYEHHBIE B XOA€ Pa3BUTHS MaTeMaTUKU
KakK HayKu;

* 3HaTh NPUMEPHl MaTeMaTHYECKUX OTKPBITUH W WX aBTOPOB, B CBSI3M C OTEYECTBEHHOW M
BCEMHUPHOI HCTOpHEH;

* IOHMMATh POJIb MATEMATUKHU B pa3BuTHU Poccum.

BbII'IyCKHI/IK nosiyynT BO3MOXXHOCTb Hay4Yuntbcs AJi4 obecrie4yeHuns
BO3MOXKHOCTU YCreLIHOro rnpogo/ixeHns obpasosaHus Ha 6a3zoBoM u yriybieHHoOM
YPOBHSX:

I'eomeTpuyeckue purypsi :

* ONIepUPOBATH MOHITUAMHU TEOMETPHUECKUX PHUTYD;

* U3BJIEKaTh, MHTEPIIPETUPOBATh U MPEOOPa30BBIBaTh HHPOPMAIIIO O TEOMETPUIECKUX UTYpax,
MIpEJICTABIEHHYIO Ha YepTexax;

* OPUMEHATh TeoMeTpruYecKue (DakThl A PEeUIeHWs 3a/ad, B TOM YHCJe, MPeIrnoiaralonmx
HECKOJIBKO I11ar0B pELICHMUS;

* (opMynHpoBaTh B MPOCTEHUIITNX CITydasx CBOHCTBA U MPU3HAKH (QUTYD;

* TOKa3bIBaTh FTEOMETPUUECKUE YTBEPHKACHUS;

* BIAJCTh CTAaHAAPTHOH  Kiaccudukanueidl  mwiockux  ¢uryp  (TpEeyroapHHKOB U
YeTHIPEXYTOJIHHHUKOB).

B noBceqHeBHOI KU3HU U MPHU U3yYEeHUH APYTUX MPeIMETOB:

* HCIIOJIb30BaTh CBOMCTBA reOMETPUYECKIX (DUTYp IS pelieHns 3a/1a4 MPAKTUIECKOr0 XapaKTepa
Y 33]1a4 U3 CMEKHBIX JUCIUILINH.

OTHomEeHU:

* ONECpPUPOBATH MOHATHSIMH: PAaBEHCTBO (HUTYp, paBHbIC (UTYpBI, PaBEHCTBO TPEYTOIBHUKOB,
NapaJyIeNbHOCTh MPSAMBIX, HEPHECHAUKYISIPHOCTh MPSMBIX, YITIBI MEXAY NOPSIMBIMH, NEPICHIUKYISD,
HaKJIOHHAs, MPOEKIHA, Tofo0ue Guryp, mogo0HbIe GUTYPHI, TOJOOHBIE TPEYTOIEHUKH;

* IpUMeHATh TeopeMy Dasieca u TeopeMy O MPONOPIIMOHANBHBIX OTPE3Kax MPH PEIIEHUH 3a/1a4;

* XapaKTepr30BaTh B3aIMHOE PACIOI0KEHUE NMPSIMON U OKPY)KHOCTH, IByX OKPYKHOCTEH.

B noBcegHeBHOI AKU3HM U NPU U3YYEHUH JAPYTUX PeIMETOB:

* MCIIONIb30BAaTh OTHOIIEHMS JUTA PEIISHHS 3a/1a9, BOSHUKAIONIUX B PEaTbHON KHU3HH.

HN3mepeHusi U BLIYMCICHHS

* ONEPUPOBATH TMPEICTABICHUSMHU O JUIMHE, IUIOIIAIN, O0beMe KaK BelIWYMHAMH. [IpUMEHSATH
teopemy [Iudaropa, hopmynsl momany, odbeMa NpH PEIICHHA MHOTOIIATOBBIX 3aJ1a4, B KOTOPBIX HE BCE
JIaHHBIE TIPENICTABJICHBI SIBHO, a TPEOYIOT BBIYMCICHHH, ONEPHpPOBaTh Oosiee IIMPOKHM KOJIUYECTBOM
(hopMyNn IIWHBI, TUTOMIAIN, 00bEMa, BBEIUYMCIATH XapaKTEPUCTUKA KOMOWHAIMi GUryp (OKpyXHOCTEH U
MHOTOYTOJIbHUKOB) BBIYHCISATh PACCTOSHUS MeXAy (UTrypaMud, TPUMEHATh TPUTOHOMETPHYECKHE
¢dopMysabl AN BBIYMCIEHHA B 0ojee CIIOXKHBIX CIydasiX, NPOBOJUTH BBIYMCICHHS Ha OCHOBE
PaBHOBEIMKOCTH M PAaBHOCOCTABIEHHOCTH;

* popmynmpoBath 3a7aur Ha BBIYUCIEHHE UIMH, IUIOMAAeH 1 0OREMOB U PEIIaTh HX.

B noBcegHeBHOI AKU3HM U NPU U3YYEHUH APYTUX NMPeIMETOB:

* IPOBOJIUTH BHIUKCICHUS HA MECTHOCTH;

* MPUMEHITH (POPMYJBI MPH BBHIYHCICHUAX B CMEXKHBIX yYEOHBIX IpeIMeTax, B OKpPYKaIOIIeH
JIEUCTBUTENHHOCTH.

I'eomeTpHryeckHe MOCTPOEHHUS

* M300pakaTh TEOMETPUUYECKUE (DUTYPHI 10 TEKCTOBOMY U CHMBOJILHOMY OITUCAHHIO;

* cBOOO/THO OIIEPUPOBATh YEPTEIKHBIMA HHCTPYMEHTAMH B HECJIOXKHBIX CITydasx,

* BBIMOJHATH IOCTPOEHHUS TPEYTOJBHUKOB, MPHUMEHSATh OTAENIbHBIE METOABI ITOCTPOEHHI
LUAPKYJIEM U JIMHENKOW U MPOBOAUTH MTPOCTEHIITNE UCCIEAOBAHUS YUCIa PEILICHU;
* m300paxaTh THUIOBBIE IUIOCKHE (GUTYPHI M OOBEMHBIE Tela C IOMOINBI0 MPOCTEHIINX
KOMIIbIOTEPHBIX HHCTPYMEHTOB.
B noBcenqHeBHOI KU3HM U MPU U3yYEeHUH APYTUX NPeIMETOB:
* BBITOJIHATH IPOCTEHIIINE TOCTPOSHHSI HA MECTHOCTH, HEOOXOMMBIE B peallbHON JKU3HH;
* OIIEHUBATH Pa3MEPHI PEaATHHBIX 0OBEKTOB OKPYKAIOIIETO MUPA.



IIpeoOpa3oBanmus:

* OIIEPUPOBATH TOHATHEM ABHXEHUS U MPpeoOpa3oBaHMs 110J00MS, BIaJeTh IPUEMaMu OCTPOCHHUS
¢buryp ¢ UCHONb30BaHMEM ABMXKECHUI U IIpeoOpa3oBaHuil MoAo0us, NPUMEHATh IOJIY4YEHHbIC 3HAHUA U
OTIBIT TIOCTPOCHUN B CMEKHBIX MPEAMETaX U B pEaIbHBIX CUTYAIMSIX OKPYXKAIOIIEero MUpa;

* cTpouTh (urypy, momoOHYIO JaHHOM, MOJB30BAaThCSA CBOMCTBAMHM MONOOHS A 0OOCHOBAaHUS
CBOWCTB ¢Uryp;

* MPUMEHSTH CBOMCTBA JABMKEHHUH I IPOBEACHUS TPOCTEUITNX 00OCHOBAHHUH CBOMCTB (huTyp.

B noBceqHeBHOM KH3HH M NIPH U3YYEeHHUH JAPYTUX NPeIMeTOoB:

* IPUMEHSTH CBOMCTBA ABMXECHUM U IPUMEHSATH 0A00UE I HOCTPOCHUH U BEIYMCIICHUH.

BekTopsbl 1 KOOPANHATHI HA MJIOCKOCTH:

* OTIEpUPOBATh MOHATUSIMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEIEHIE BEKTOpa Ha YHUCIIO,
YTol MEXIy BEKTOPAMH, CKAISIPHOE NMPOU3BENCHHE BEKTOPOB, KOOPAMHATHI HA IIOCKOCTH, KOOPAWHATHI
BEKTOpA;

* BBITIOJTHATH JICHCTBUS HaJl BEKTOpaMU (CIOXKEHNE, BRIYUTaHNE, YMHO)KEHHE HA YHCIIO0), BBIYUCIATh
CKaJIApPHOE TPOM3BEIECHUE, ONPENENITh B MPOCTEHIINX CIIydasx yroil MeXIy BEKTOpaMH, BBINTOJIHATh
pas3yioKeHUEe BEKTOpa Ha COCTaBJIIOLIME, NPUMEHATHh IOJMy4YCHHBIE 3HAHWA B (DU3MKE, IOJIB30BATHCS
(opMys0i1 BBIYMCIEHHUSI PACCTOSHHUS MEXIY TOUKAMU II0 H3BECTHBIM KOOPIMHATaM, HCIIOJIb30BaTh
ypaBHEHUS QUTYp AJIS pelieHHs 3aa4;

* IPUMEHATH BEKTOPBI U KOOPIUHATHI AJIS1 PEIICHUS] TEOMETPUUECKUX 3a/1a4 Ha BBIUMCIICHUE JJIUH,
YIJIOB.

B noBceqHeBHOM KM3HM M MIPU U3YYEHHUH JAPYTUX MPeIMeTOB:

* HCIOJNB30BaTh MOHATUS BEKTOPOB M KOOPAMHAT Jsl PeUIeHus 3a1ad mno ¢usuke, reorpadpuu u
IOPYruM y4eOHBIM MpeaMETaM.

Hcropusa matemaTuku:

* XapaKTepH30BaTh BKJIAJ BBIJAIOIIMXCA MATEMAaTHKOB B Pa3BUTHE MaTeMaTHKH M MHBIX HAYIHBIX
o0Oiacrei;

* IOHUMATh POJIb MATEMATUKHU B pa3BUTHH Poccum.



2. Copep:xanne yyeOHoro kypca «I'eomerpus»

1. Bextopsl. MeToa koopauHar - 16 yacos.
[Tonstue BekTOopa. AOCOIIOTHAs BEJIMYMHA M HAIpaBI€HHE BEKTOpa. PaBEHCTBO BEKTOPOB.
CrnoxeHue M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KominHeapHble BEKTOpHI.
Pa3noxenue BekTopa 1o koopauHaTHbIM ocsiM. Koopamuatsl Bextopa. IIpocteiimue 3agaun B
KOOpAMHATaX. YpaBHEHHUs OKPYKHOCTH M IpsAMOM. IIpumeHeHue BEKTOPOB M KOOPAMHAT IPH
peLICHUH 3a1a4.

2. CooTHOLIEHHS MeKLYy CTOPOHAMH M YIVIaMH TpeyroJbHuKa. — 16 yacos.
CuHyc, KOCUHYC U TaHreHC yria. Teopembl CHHYCOB M KOCHHYCOB. PelieHne TpeyroibHHKOB.
CootHomienne CKalsipHOE IPOU3BEIECHUE BEKTOPOB U €r0 NPUMEHEHHE B T'€OMETPUUYECKHUX
3ajjayax.

3. /IlnHAa OKPYKHOCTH H ILIOIAAL Kpyra — 12 yacos.
[IpaBunbHbIE MHOIOYroJIBHUKH. OKpY>KHOCTb, ONMCaHHas OKOJIO IIPaBUJILHOTO
MHOI'OYrOJIbHUKA W BIHCaHHAas B Hero. [locTpoeHue npaBMIIBHBIX MHOTOYTOJIBHMKOB. JlnnHa
okpyxHocTH. [limomans kpyra.

4. IBu:xenus — 4 yaca.
[Tonstue neuxenus. OceBas U LeHTpasibHasi cummeTpuu. [TapannensHbiii nepenoc. I1oBopoT.

5. Ooo0mawmee nosropeHue. Pemenue 3agay — 20 yacos.



3. Temarnuyeckoe NJIaHUPOBaHHE

Vueon Tema ypoka OcHOBHOe cofiepKaHue 10 TeMaM. ®opma ypoka ®opma
ast KosmuecTBo yacoB AUATrHOCTUKH
Heaea
A
1 mosayrogue - 32 yaca (2 yaca B HejleJII0)

1 BBoanoe DopMyITHPOBATH OITPEICICHHS 1 Ypox

IIOBTOPCHUE. HILTIOCTPUPOBATh HOHSATHUS aKTyalu3aluu "
IapajuIesIorpaMMa, IpsMOYrOJIbHUKA, CUCTEMaTU3alu
pomba, KBajipaTa, Tparneiuu. ¥ 3HAHUH.
DopMynHMpoBaTh CBOICTBA
TPEYTOJIBHUKOB M YETBIPEX YT OJIbHAKOB
(teopema Iudaropa, cBoHCTBO
CcpelnHel JIMHNMU, CBOWCTBA U PU3HAKHU
mapajiesiorpaMma, pomoa,

MIPSIMOYTOJIbHUKA, CBOMCTBA
paBHOOEPEHHOTO TPEYTOIbHIKA) H
HCITOIE30BaTh STH CBOMCTBA npu
pemennn 3anad. [IpuMeHsITH hOopMyITBI
JJ1 BBIYMCIIEHUS TUIOIIAIEH
TPEYTOJIbBHUKOB, YETBIPEXYT OJIbHUKOB.
24,
BekTopsl. Metoa koopaunat (16 yacos)

2 Ilonstue Bektopa. | OnpeneneHue MOHATHUSL «KBEKTOPY, Ypok BBeneHUs
CnoxxeHue u MIOCTPOEHUE BEKTOPOB, 3aKOHBI HOBOI'O 3HaHUsA
BBIYMTAHUC CII0XCHHUS BEKTOPOB. (e, +
BEKTOPOB. 24, MPAKTHKYM)

3 Crnoxenue u [IpuMeHeHnE 3aKOHOB CIIOKEHUS [TpakTukym IIpakTuueckas
BBIYUTAHUE BEKTOPOB IIpU PEILIEHUN 3a/ay. pabota
BEKTOPOB. 24,

4 YMHO)EHHE [IpousBeaeHne BeKTOpa Ha YUCIIO. Ypok BBeIEHUS
BekTopa Ha yncio. | CBOHCTBa onepanui YMHOKEHUS HOBOI'O 3HAHMS
IIpumeneHue BEKTOpa Ha yucio. [IpuMeHenne (ekums, +
BEKTOPOB K BEKTOPOB K PEIICHUIO 3aau. TPAaKTHKYM)
pELICHMIO 3a4a4. Teopema o cpenHel TMHUA

Tparneuu.
24,

5 | KoopauHarer PasnoxeHue BeKTopa 1o JByM VYpok BBeneHUs CP
BEKTODA. HEKOJUIMHEAPHBIM BEKTOPaM. HOBOI'O 3HAHMS
Pemenue 3amay. Koopaunatel Bektopa. [IpaBuna (exius, +

HaXOXKICHUA KOOPIAUHAT CYMMBI, MPAKTHKYM)
Pa3HOCTHU U NPOU3BEICHUS BEKTOPA

Ha 4HCJIO.

24,

6 IIpocreitmiue CBs13b MEXIy KOOpAWHATAMHU VYpok BBeneHus | MaremaTuueck
3a7a4 B BEKTOpa U KOOPIANHATAMH €TO HOBOTO 3HAHUS | W JUKTAHT.
KOOpAHUHAaTaXx. Havaya 1 koHua. KoopauHatet (HeKHHﬂ, +

cepeuHbl oTpe3ka. Briuncnenue PAKTHKYM)

JUIMHBI BEKTOpPA I10 €T0
KoopauHaraM. PaccTosHue MexIy
JIBYMsI TOYKaMH.

24,




7 DIIpocreitmme [Ipumenenue MeToaa KOOpAMHAT [IpakTukym Cp

3a/1a4u B IIPY PEIICHUH 3aa4.
KOOpJIMHATaX. I 4.

YPaBHCHI/IC JIMHUHU Ha IIJIOCKOCTH. ypoK BBEICHUSA
2) YpaBHeHUE YpaBHEHUE OKPYKHOCTH. HOBOTO 3HAHHS
OKPY>KHOCTH U YpaBHEHUE MTPSIMOH. (e, +
IPAMON I 4. MIPAKTHKYM)

8 YpaBHeHuE Hcnons3oBanue ypaBHEHHS Ypok Maremaruueck
OKPY>KHOCTH U OKPYKHOCTH U IIPAMOH NpHU NPUMEHEHUSI W | Wi AUKTaHT.
npsaMou. Pemenne pELIeHNH 3a/1aY. 3aKpETUICHUS
3a/1a4. 2q. 3HAHUN.

IIpakTUKyM.
9 | Pemenue 3amau. Pemenne y4eOHO-TpeHHPOBOYHBIX | [IpakTHKyM. Tect

TecToBBIX 3amaHuil OI'D mo Teme
«BeKTophI».
14

KontponbeHas 1. Ypok KOHTpPOJs KP

paboTa 1o Teme 3HaHUH.

«Bekropbi»

CooTHOLIEHHE MEKAY CTOPOHAMM M YIJIAMH TPeyroJbHuka (16 yacos)

10 | Cunyc, kocunyc u | Onpenenenus cuHyca, KOCUHYCa, Ypok

TaHT€HC YIJa. TaHT€HCa OCTPBIX YIJIOB 00001IeHus 1
MPSIMOYTOJILHOTO TPEYrONbHUKA. CUCTEMaTH3aIH
OCHOBHOE TPUTOHOMETPUUECKOE Y 3HAHUM.
TOXAecTBO. DOPMYIbI IPUBEACHUS.
@opMyinbl I BBIYUCIICHHUS Ypok BBeAEHUSA
KOOPJIMHAT TOYKH. HOBOT'O 3HaHUS.
24,
11 | Pemienne yueOHO- | Pemienne y4eOHO-TpeHUPOBOYHBIX | [TpakTHKyM. TECT
TPEHUPOBOYHBIX TecToBBIX 3amaHuil OI'D mo Teme
TECTOBBIX 3aJaHuil | « TpUroHOMETpUS.
O mno Teme |2u.
«TpuroHOMETPUA».
12 | CoorHomrenne Teopema o mnomanu Ypok BBeneHU
MEXIly CTOPOHaMHU | TpEyrojbHHUKa. TeopeMa CHHYCOB. HOBOI'0 3HaHUA
A yrjiaMu Pemenue 3aga4 ¢ npuMeHeHueM (yekums, +
TpCYyroJibHHKa. TEOPEMBI CUHYCOB. MPAKTHKYM)
Teopema o 2.
TUTOIIA U
TpeyrojabHHKa.
Teopema CUHYCOB.
13 | Coornomenue Teopema KOCHHYCOB, pelICHHE VYpok BBeneHUs CP
MEX]ly CTOPOHAMH | 3a/a4 C IPUMEHEHUEM TEOPEMBI HOBOTO  3HAHHUS
H yTiIaMHu KOCHHYCOB. (Jrexuus, +
TPEYrONbHUKA. 24 MPAKTHKYM)
Teopema
KOCHHYCOB.
14 | Pemenue Pemienue 3amau Ha HaXOXKIEHHUE VueOHbIit [Ipaktuyeckas
TPEYTOIbHUKOB. JIEMEHTOB TPEYrOJIbHUKA C MIPAKTHKYM pabora

IMPUMCHCHUCM TCOPEM CHUHYCA 1




KOCHHYCA.
24,

15 | Pemenue Penrenne y4eOHO-TPEHMPOBOYHBIX | YueOHbIiH IMpakTuueckas
TPEYrONbHUKOB. TecTOBBIX 3a1anuil OI'D. MPAKTHKYM pabota
2 4.
16 | [Buwxenus. ITonstue pBwxkenus. Ocepas u | MccaenopaTense
LIEHTpaJIbHAS CUMMETpHH. | Kas paboTa
[MapannensHsiil nepeHoc. [1oBopoT.
Hccenedosamenvckas  paboma o eudax
«osuocenus”: ocesas cumMmempus,
yeHmpdaibHas cummempus, napa/meﬂbublﬁ
neperoc, nosopom U UX npuUMEHeHue 6
NPAKMUYECKOU HCUZHU TI00el].
24,
2 noayroamue - 36 yacoB (2 yaca B He/leJ10)
17 | Ckansproe V1051 MeXK1y BEKTOpaMHU. Vpok BBeneHHs
MIPOU3BECHIE CkansgpHoe npou3BeIeHUE HOBOTO 3HaHUS
BEKTOpPOB. BEKTOPOB, CKaAJIIPHOE (yexius,
MIPOU3BENCHNE B KOOpANHATAX. HCCIIEN0BATCIIbLC
CBOJCTBA CKATAPHOTO Kasi pabora) +
MIPOM3BETICHNUS BEKTOPOB. HPAaKTHKYM
24,
18 | Ckanaproe Pemenue 3amanuii Ha HAXOXKICHUE | YPOK Cp
MIPOU3BEACHNE CKJIIPHOTO TIPOU3BEICHUS MPUMEHEHUS H
BEKTOPOB. BEKTOpPOB. 1 1. 3aKpCIUICHUA
3HAHWH.
IIpakTukym.
KonTponbHas 14 Ypok KOHTpOJIs KP
pabota 1o Teme 3HaHUHU
«Pemmenue
TPEYroJIbHUKOBY
JlinHa OKpYKHOCTH M IJIOAAb Kpyra (12 yacoB)
19 | TIpaBuibHbIe TpaBusIbHBIE MHOTOYTOJILHUKH. Vpok BBemenus | [IpakTruecka
MHOI'OYI'OJIBHUKH. | OKpYXHOCTh, OIHCaHHAs OKOJIO HOBOrO 3HaHMsA | 5 paboTa
NPaBHJILHOI'O MHOT'OYT OJIbHUKA 1 (ekums,
BIMCAaHHAsI B HEro. @opmyiiel 1is HCCJICIOBATEIIBC
BBIYHCIIEHHS TIIIOIIAIHA Kas pabora) +
[PaBUILHOTO MHOTOYTOJIbHKKA, ero | [PAKTHKYM
CTOPOHBI U paJinyca BIHCAHHON
okpyxxHocTH. [TocTpoeHue
MPaBUIBHBIX MHOTOYTOJIEHUKOB.
24,
20 | IIpaBuibHBIC Pemenue 3amau. [TpakTHKyM CP
MHOT'OYTOJIbHHUKH. 24,
21 | Nnuna BriBog GopMyimel a1 HaXOKIEHUS | YPOK BBENEHUS
OKPY>KHOCTH. JUTHHBI OKpY>KHOCTH. Perrenne HOBOI'O 3HAHHMS
3a1a4. (Textus,
24 HCCIIEN0BATEIIBC
Kas pabora) +
MPAKTHKYM
22 | Ilnomanp Kpyra. Br1Bot GOPMyYIIBI ISt HAXOXKIEHHS

IUIOIA/AU Kpyra, IUIOIaan
KpyroBoro cexkropa. Pemenue

3a1a4.

Ypok BBeIEHUS
HOBOTO

(Trextws,
HCCIIEIOBATEIbC

3HaHUs




24 Kasg pabora) +
MPAKTHKYM
23 | 1) Pemenne 3amau | Pemnenue 3a1a4 Ha HAXOKICHHE IIpaxkTukym MaremaTtnueck
Ha HaXOKJCHHE JUTMHBI OKPY>KHOCTH U TUIOIIAIN W JIUKTaHT
JUTHHBI Kpyra.
OKPYXHOCTH U 2y,
TUIOIIAIU KpyTa.
24 | KonTponbHas 24, Vpoxk koutpons | KP
paboTa 1o Teme 3HAHUH
«JlmmHa
OKPY>KHOCTH U
TUTOIIA b KPyTa»
25 | JIBuxeHus. IMoustne nBwxkenus. OceBast u | 3ammura
LHEeHTpalbHas cUMMeTpuH. | pedeparos
[TapannensHslit nepenoc. IloBopor.
Hccnedosamenvckas  paboma o  eudax
«oeudicenus”: ocesas cummempus,
yeHmpdaibHas cummempus, napajlejibHblu
neperoc, noseopom u ux npumeHeHue e
NPAKMUYECKOU HCUZHU TTI0OeLL.
24,
O6061maoniee nopropenne (18 yacon)
26 |IlosTOpenue [ToBTOpPEHUE ¥ CUCTEMATU3AIIHS Vpok
«TpeyrobHUKNY TEOPETHUECKOTO MaTepraia u 00001IeHAS U
pelIeHue 3a/1a4 1o TemMe CHCTEeMaTH3aIlH
«TpeyronbHUKN. Y 3HaHUH+
24, IPaKTUKYM
27 | TloBropenue TloBTOpeHue u cucremaruzanus Ypoxk
«TpeyrobHUKNY TEOPETHUECKOTO MaTepraia u 00001IeHHS 1 3auer
pelIeHue 3a/1a4 1o TemMe CHUCTEeMaTH3aIlH
«TpeyronbHUKN. Y 3HaHUN+ Tect
24, MPaAKTUKYM
28 | IloBropenue [ToBTOpEHHE M CUCTEMATU3ALIMS Vpok
«YeTbIpexyrolbHUK | TEOPETHUECKOrO MaTepuasa u 0000mIeHns u
m» pelIeHue 3a/1a4 1o TeMe CHUCTEeMaTH3aIlH
«HUeTbIpexyroabHUKN. Y 3HaHHUK+
2y MPaKTUKYM
29 |IlosTopenue IloBTOpEHME U cHCcTEeMaTH3aLUs Ypok
«MHOTOYTOTBHUKH | TEOPETHYECKOro MaTrepuasia u 0000mIeHns n 3auer
» pelIeHue 3a/1a4 1o TeMe CHUCTEeMaTH3aIlH
«MHOTOYTOTEHUKIY. Y 3HAHWI+
2 4. MPaKTUKYM Tect
30 |Ilosropenue IToBTOpEHME U crucTeMaTU3aLuUs Ypok
«OKpY)KHOCTBY» TEOPETHUYECKOrO MaTepuasa u 0000mIeHns 1
pelIeHue 3a/1a4 1o TeMe CHUCTEeMaTH3allH
«OKpYXHOCTBY. Y 3HAHWI+
2y, MPaKTUKYM
31 |Ilosropenne IloBTOpEHUE U cUCTEMATH3ALS VYpoxk
«OKpYyKHOCTB» TEOPETHUYECKOro Marepuasia u 00001eHus 1 3auer
peLIeHKE 3a/1a4 110 TeMe CHUCTEeMaTH3aIlH
«OKpyXHOCTBY. Y 3HAHWIH+




24, MPaAKTUKYM Tect

32 | Urorosas VPOK KOHTPOIIS KP

KOHTPOJIbHASI 3HAHUN

pabora
33 | Pemenue 3a1anmuii Pemrenne 3amannii 6a3oBoro ypoBHs | [Ipaktnkym

MOBBIILIEHHOTO KM OI'sD

ypoBHs KUM OI'D | 2 4.
34 | Pemenue 3amanuii | Pemenue 3amanuii 6a3oBoro yposHsi | I[IpakTukym

MOBBILLIEHHOTO KM OI'D

ypoBHa KM OI'D

24,
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