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HosicHUuTeEIbHASA 32N CKA

PaGouas mnporpamma yueOHoro mnpeamera «l'eomMeTpusi» COCTaBI€Ha Ha OCHOBE
(denepaabHOrO  rOCYIapCTBEHHOrO  00pa30BaTENBHOIO  CTAaHJApTa OCHOBHOTO  OOIIEro
oOpa3oBaHusi, TpeOOBAaHUIN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOI MpPOrpaMMbl
OCHOBHOTO 001miero o0pa3oBaHUsi 10 MaTEMaTHKE, MPUMEPHON MpOrpaMMbl MO y4eOHBIM
npeaMeTam, ¢ y4€ToM MPUMEPHON OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus (omoOpeHa pemieHueM ¢eaepaTbHOr0 y4eOHO-METOIUYEeCKOro OOBEAMHEHUS IO
obmemMy obpazoBaHuIo, MPoToKoa OT 8 ampeins 2015 roma Ne 1/15 (B pemakuuu mpoTtokosia No
1/20 ot 04.02.2020)), paboueii nporpammbl: ['eomerpust. Pabouast nporpamMma k yueonuky JI. C.
ATtaHacsHa M Apyrux. 7-9 kmaccel: yueb. mocobue st obmieoOpasosar. opranusanmii/ B. O.
Bytysos. - M.: [Ipocseuienue, 2016.

PaGouas nporpamma paccunuTaHa Ha 0O0Yy4arOIIUXCS, UMEIOLIUX 3aJIEPHKKY IICUXUUYECKOTO
pa3Butus. [Ipu coCTaBICHHH TPOTPAMMBI YUUTHIBATUCH CICAYIONIHE OCOOCHHOCTH JETEH:
HEYCTOMYMBOE BHHMMaHHE, Majbli 00bEeM MaMsiTH, 3aTPyIHEHUS TMPU BOCIPOU3BEIICHUU
MaTepuana, HeCOPMUPOBAHHOCTh MBICIIUTEIBHBIX ONEpaluii, aHaan3a, CHUHTE3a, CPABHCHUS,
IUIOXO Pa3BUTHl HABBIKM YTEHUSA, YCTHOW M mNucbMeHHOW peuun. [Ipouecc oOyueHHs Takux
NIKOJILHUKOB UMEET KOPPEKIIMOHHO-PA3BUBAIONINI XapaKTep, HAMPABICHHBIA Ha KOPPEKITUIO
UMEIOUINXCA Y O0Oy4arouuxcs HeIOCTaTKOB, MpoOeIoB B 3HAHUSAX M OMHMpAeTCsl Ha
CYOBEKTUBHBIN OMBIT IIKOJLHUKOB, CBSI3b M3Yy9aeMOT0 MaTepHasa ¢ peallbHOM JKU3HbIO.

N3ydyenne mnporpaMMHOro Marepuaia JJOJDKHO OOECHeuuTh HE TOJBKO YCBOEHHUE
OTIPE/ICIICHHBIX TIPEIMETHBIX 3HAHHWHA, YMEHWW W HAaBBIKOB, HO W PAa3BUTUE JIOTUYECKOTO
MBILUICHHS, KOTOPOE CIIOCOOCTBYET TaKK€ YCBOCHHMIO MPEAMETOB T'YMaHUTapHOTO IIMKIIA.
[TpakTHdeckne yMEHHUS U HABBIKM T'€OMETPUUYCCKOTO XapakTepa HEOOXOIUMBI IS TPYHAOBOM
JESTENIbHOCTH U TPOdEeCCHOHAIbHOW MOJITOTOBKM IIKOJBHUKOB, a Takke HEOOXOIUMBI IS
KOPPEKIIHMHA HEIOCTATKOB Pa3BUTHS JCTCH, MCIBITHIBAIONIUX TPYAHOCTH B TpOIEcce O0ydeHUS.
[Ipu oOydyeHun reoMeTpun dbopMUpYIOTCS yYMEHHSI M HaBBIKM YMCTBEHHOTO TpyAa —
IUTAHUPOBAHKE CBOEH pa0OTHhI, MOMCK PAIMOHABHBIX ITyTeH €€ BBITOJIHCHUS.

OBnaneHue y4yalmuMHCS CUCTEMOW T'€OMETPUUYECKHUX 3HAHUU M YMEHHIl HEOOXOAMMO B
MTOBCETHEBHOM JKU3HM TSI H3yYCHUS CMEKHBIX JUCIUILINH U MTPOJIOJIKEHUS 00pa30BaHHUS.

[IpakTuueckas 3HAYMMOCTh IIKOJBHOTO Kypca T€OMETpUU OOYCIIOBIEHA TEM, YTO €€
O0BEKTOM  SIBJISFOTCSI  MPOCTPAHCTBEHHBIE  (POPMBI M KOJWYCCTBCHHBIC  OTHOIICHUS
JIENCTBUTENBLHOTO MHpa. ['eomeTprdeckas MOArOTOBKa HE0OX0uMa /IJisi MOHUMAaHUS IPUHIIUIIOB
YCTPOWMCTBA M WCIIOJIH30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHSITHS HAYYHBIX M TEXHUYCCKHUX
NOHATHM ¥ wuaed. MaTreMmaTuku SBIseTcs SI3bIKOM Hayku M TexHUKd. C ee IMOMOIIBI0
MOJICIIUPYIOTCSL U U3YYAIOTCS SIBICHUS U MPOIECCHI, MPOUCXOISAIINE B IPUPOJIE.

l'eomeTpus sBusieTcs OAHUM €3 OMNOPHBIX TMPEAMETOB OCHOBHOW INKOJBI: OHA
obecrieunBaeT U3y4eHHE APYTUX TUCHUILIMH. B mepByro ouepenb 3TO OTHOCHTCS K MpeaMeTam
€CTECTBEHHO-HAYYHOTO IIMKJIAa, B YaCTHOCTH K ¢usuke. Pa3BuTHe JIOTMYECKOTO MBIILICHUS
y4amuxcs Tpu  OOYYEHHH TEeOMETPUH CIOCOOCTBYET TaKKe€ YCBOCHHUIO TIPEIMETOB
TyMaHUTapHOTO 1uKkia. [IpakThueckue yMeHHs] M HaBBIKH TE€OMETPHUYECKOr0 XapakTepa
HEOOXOIUMBI JUIS TPYAOBOU JACSITETLHOCTH U MPOPECCHOHATBHON TOITOTOBKHU IIKOJEHUKOB.

Pa3BuTHe y ydamuxcsi MpaBWIBHBIX MPEICTABICHUH O CYIIHOCTH U TPOUCXOXKICHUU
TEOMETPUUYECKUX aOCTpaKIuii, COOTHOIIEHUE PEATLHOTO M UJICATBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHYECKON HAayKOH SIBJICHUU U MPOIECCOB PEATHbHOTO MUPA, MECTE TEOMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTHYSCKOTr0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM W B TIPAKTHKE
croco6cTByeT (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS yUAIIUXCs, a TaKkke (POpMUPOBAHUIO
KAa4eCTB MBINUICHUS, HEOOXOAMMBIX JUIS aJanTallid B COBPEMEHHOM WH(GOPMAITMOHHOM
oOriecTBe.

Tpebys OT ydJamuxcsi YMCTBEHHBIX W BOJICBBIX YCHJIUH, KOHIICHTPAIIMM BHHUMAaHUS,
AKTUBHOCTH Pa3BUTOTO BOOOPaKEHUs, T€OMETPUs Pa3BUBACT HPABCTBEHHBIC YEPTHI JIMYHOCTHU
(HACTOWYMBOCTh, IIEJIEYCTPEMJICHHOCTh, TBOPYECKYIO aKTHBHOCTh, CaMOCTOSITEIHHOCTD,
OTBETCTBEHHOCTh, TPYAOIIOOHE, MUCHUIUIUHY U KPUTUYHOCTh MBIIUICHUS) UM YMEHHE
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apryMEHTHPOBAHO OTCTAWBaTh CBOU B3IJISIIBI U YOEXKIEHHs, a TaKkKe CIIOCOOHOCTh NMPUHUMATh
CaMOCTOSITCIIBHBIC PEIICHHUS.

I'eomeTpus CylIECTBEHHO PACIIMUPSAET KPYro30p y4dalllUXCsl, 3HAKOMS UX C UHAYKIHMEH U
JenyKiue, o0oOIleHueM M KOHKpETH3alMel, aHajau30M M CHHTE30M, Kiaccupukauue u
cUcCTeMaTu3aluen, abCcTparupoBaHueM, aHaJOTHENd. AKTHBHOE HCIIOJI30BAHME 3a/lad Ha BCEX
JTanax yueOHOro mnpouecca pa3BuBaeT TBOPUYECKUE CIIOCOOHOCTH HIKOJIbHUKOB.

[Ipu oOyuennu reomeTpuu (GOPMHUPYIOTCSI YMEHHS W HABBIKM YMCTBEHHOTO TpyAa —
IUIAaHUPOBaHUE CBOEH paboOThl, MOMCK PALMOHAIBHBIX IYyTEHl €€ BBINOJHEHMs, KpPUTHYECKas
OLIGHKa pe3yibTaToB. B mpomecce oOydyeHHS TE€OMETPUM IIKOJBHUKH JOJDKHBI HAYYHTHCS
u3jaraTb CBOM MBICIM SCHO M HCYEPINbIBAIOIIE, JAKOHWUYHO U €MKO, IPUOOpECTH HAaBBIKU
YETKOI'0, aKKypaTHOTO ¥ TPAMOTHOT'O BBIINIOJHEHUS MAaTEMATHYECKUX 3aIIUCEH.

Baknenmen 3agadell IIKOJBHOTO Kypca I'€OMETPHUM SIBIIETCS Pa3BUTHE JIOTMYECKOIO
MbIIUIEHUsST ydyamuxcsa. CamMu OOBEKTHl T'€OMETPUYECKUX YMO3AKIIOUEHUH W TPHHATHIE B
reOMETpUM IpaBWja HX KOHCTPYHPOBAaHUS  CIIOCOOCTBYIOT — (DOPMUPOBAHMIO  YMEHUH
00OCHOBBIBaTb U JIOKa3blBaTh CY)KJIEHUS, IPUBOJAUTH YETKUE ONPEIEICHUS, Ppa3BUBAIOT
JIOTUYECKYIO0 MHTYULUIO, KPATKO M HAIIAJHO BCKPBIBAIOT MEXAHU3M JIOTHYECKHUX IOCTPOCHUH U
ydaT UX NpUMEHEHMI0. TeM cambIM reoMeTpusi 3aHMMAaeT Beayllee MECTO B (POPMUPOBAHUU
HAy4YHO-TEOPETUYECKOIO MBIIIICHHS] IIKOJIBHUKOB.

PackpbpiBasi BHYTPEHHIOIO TapMOHHIO MaTE€MaTHKH, (OPMHPYS MOHUMAaHHE KPacOThl U
U3ALIeCTBa MaTEMaTHUECKUX PACCYXKAECHUH, CIOCOOCTBYS BOCIPUATHIO T€OMETPUUECKUX (POpM,
YCBOCHHUIO IOHATUS CUMMETPUHM, N€OMETPHS BHOCHUT 3HAYMUTEIBHBIM BKJIAJ B JCTETUYECKOE
BOCIUTaHUE ydamuxcs. Ee u3ydyeHue pas3BuBaeT BOOOpa)K€HHE IIKOJBHUKOB, CYIIECTBEHHO
oOoramiaer u pa3BUBaeT UX MIPOCTPAHCTBEHHBIE PEACTABICHUS.

OO0masi xapakTepuCTHKA y4eOHOr0 mpeaMeTa

B Kkypce ycia0BHO MOKHO BBIICINTH CIEAYIOLIUE COAepkKaTenbHble IuHNU: «HarmsinHas
reomerpusi», «l'eomerpuueckue GuUrypel», «M3MepeHHe TE€OMETPUUYECKHX  BEJIUYHH»,
«Koopaunate», «Bekrope», «Jloruka wu MHOXKeCTBa», «l'€OMETpHsi B HCTOPUYECKOM
pa3BUTUN.

Marepuan, oTHOCsIuiCS K auHUK «HarmsimHas reoMeTpus», CroCOOCTBYET pa3BUTHIO
IIPOCTPAHCTBEHHBIX NIPEJICTABICHNUN yYaIlUXCs B PaMKaX W3Y4€HHUs IJIaHUMETPHUHU.

Copepxanue paznenoB «l'eomerpuueckue ¢urypsl» u «M3mepeHue reoMeTpuyecKux
BEJIMYMH» HALIEJIEHO Ha IMOJy4YeHHE KOHKPETHBIX 3HAaHUH O TreoMeTpuYecKoil Qurype kak
BOKHEUIIIEH MaTEeMaTUYECKONW MOJIETH MJisi OMHCAHHUs OKpyxkaromero mupa. CucrteMaTudecKkoe
U3y4eHHE CBONCTB T€OMETPHUYECKUX (UTYp TO3BOJIUT pPa3BUTh JIOTMYECKOE MBILIUIEHUE U
II0OKa3aTh INPUMEHEHHWE OTHUX CBOWCTB IIPUM PEIICHHHM 33Ja4  BBIYHUCIUTEIBHOTO U
KOHCTPYKTHMBHOT'O XapakTepa, a TaK)Ke IPU PEIICHUN IPAKTUYECKUX 3a1ad.

Marepuan, OTHOCAIIMICS K COAEpKaTeIbHbIM JIMHUAM «KoopauHaTe» u «BekTopbl», B
3HAYUTEIbHOIN CTENEeHU HeceT B cebe MEXIIpeIMETHbIE 3HaHUS, KOTOPbIE HaXOAT NMPUMEHEHHUE
KaK B pa3JIMYHBIX MaTEeMaTHUYECKUX AUCLUIUIMHAX, TAK U B CMEXHBIX IPEAMETax.

Oco6eHHOCTh JIMHUM «JIOTMKa MHOXECTB» SIBJISETCSl TO, YTO MPEICTABICHHBIN 3]1€Ch
MaTepual NPEUMYIIECTBEHHO H3y4aeTcs IPU PACCMOTPEHHUH pPa3JIMYHBIX BOIPOCOB Kypca.
CooTBeTcTBYIOIIMII  MaTepuana  HaALEJIEH Ha  MaTeMaTH4YeCKOE  pPa3BUTHE  ydalllHuXxc,
(dbopMHUpOBaHKE Y HUX YMEHHS TOUYHO, CKATO U SICHO M3JaraTh MbICIH B YCTHOW M NMHUCbMEHHOU
peun.

JIluaust «'eoMeTpusi B UCTOPUUECKOM DA3BUTHH» IMpeAHA3HAuYeHa s (OpPMHUpPOBAHUS
NpPEJCTAaBICHUNH O TEOMETPUM KaK YacTH 4YeJOBEYECKOW KYyNIbTYphl, JUIS OOIIEro pa3BUTHS
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUECKOH cpeibl 00yueHusl.

Onucanne MmecTa y4e0HOro npeaMera B yueOHOM IUIaHe

VYueOublii npeamer «l'eomeTpusi» peanusyercs B pamkKax 00s3aTeNbHON HpeaMeTHOU
obmactn «MaremaTtnka 1 uHpopMmaTuka» ¢ 7 mo 9 kmaccel. Pabouas mporpamma 1o mpeaMeTy
«["eomeTpus» cocTaBieHa U3 pacyeTa YacoB, YKa3aHHBIX B Y4€OHOM IIJIaHE IIKOJIBL:



Knacc KomnuectBo yacoB B Henemro OO0111e€ KOJIMYECTBO YaCcOB
7 xJjacc 2 68
8 xiacc 2 68
9 xiacc 2 68

Onucanue HEHHOCTHBIX OPHEHTHPOB COAEPKAHUSA Y4eOHOI0 ImpeaMeTa

VYyebnsiii peamer «l eoMeTpus» SBISICTCS OAHUM M3 BEAYLIUX MPEIMETOM Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHMs, OOccCreunBarONIUM (GOPMUPOBAHUE OOIICYYCOHBIX YMEHUU
O0yJaroMXCsl € 3aJep>KKOW IICUXUYECKOTO PAa3BHUTHS, WX NCHXO(U3NYECKOE pa3BUTHE U
KOPPEKLHUIO UMEIOUINXCS HAPYIIEHUH.

[{eHHOCTHBIMU OpUEHTUPAMU TI'EOMETPUM SBISIFOTCS NoidydeHue ywamumuca c 3IIP
OMBITA B PA3JIMYHBIX BUAAX AEATENbHOCTH, (POPMUpPOBAHUE LIEIOCTHON KapTUHBI O MpeAMeTax U
ABJIICHUSAX  OKPYXKAIOLIETO  MHUpa, Pa3BUTHE  KPYyro3opa, MAaKCUMaJIbHO  BO3MOXKHA
CaMOCTOSITENIBHOCTh, CIIOCOOHOCTB K aJIallTallly.

W3yueHne NaHHOTO TpEAMETa SIBISIETCS BAXHEHIINUM (aKTOPOM Ppa3BUTUS JHMYHOCTH
oOyuaronuxcs ¢ 3[1P, a Takxke BaxxHeHIIMM (AaKTOPOM UX COLMATU3ALMH U PO(PECCHOHATIBHOIO
CaMOOIIPECIICHUS.

JInuHOCTHBIC, MeTaNIpeAMETHDbIE M NIPEAMETHbIC Pe3yJIbTaThl 0CBOCHHA
y4eOHOro nmpeamera

OcBoenne oOywaromumucs c¢ 3IIP yueGHOro mpeamera «l'eomerpusi» mnpezmnosnaraer
JOCTH)KEHUE UMU TPEX BUJOB PE3YNIHTATOB: JIHYHOCTHBIX, MeTaNpeIMeTHBIX U NPeAMeTHbIX.

Juunocmmnute pesynomamur ocsoennst AOOIT OOO oOGyuarouumucs ¢ 3I1P Bxitouaror
UH/IMBU/YaJIbHO-TMYHOCTHBIE KayecTBa M COLMaJIbHbIC (KM3HEHHBIE) KOMIIETEHIIUHU, COLIMATIbHO
3HaYMMble IICHHOCTHBIE YCTAaHOBKHM, HEOOXOAMMBbIE [UIsl JIOCTH)KEHUS OCHOBHOM II€JIU
COBpPEMEHHOro o0Opa3oBaHMs — BBeZieHUs oOydaromuxcsi ¢ 3IIP B KynpTypy, oBlajieHue UMHU
COLIMOKYJIBTYpPHBIM ~ oOmnbITOM. C  y4eToM HWHAMBUAYAJbHBIX BO3MOXKHOCTEH U  OCOOBIX
oOpa3oBarenbHbIX NOTpedHOoCcTe oOydatouiuxcs ¢ 3IIP auunocmuvie pesynomamor ocBoeHus
AOOIT OOO nomKHBI OTpaKaTh:

- BOCHUTAHHE POCCHMCKON TIpakJaHCKOH WAEHTHUYHOCTU: NATPUOTU3Ma, JIIOOBU U
yBakeHuss K OteuecTBy, 4YyBCTBAa TIOpPAOCTH 3a CBOK PoauHy, mnpouuioe M HacTosliee
MHOTOHAIIMOHAJIBHOTO Hapoa Poccnn; oco3HaHue cBOed ATHUYECKON IPUHAUIEKHOCTH, 3HAHNUE
HCTOPHH, A3BIKA, KYJIBTYPBI CBOETO HAPOA, CBOETO Kpasi, OCHOB KYJbTYPHOI'O HACIEAUS HAPOI0B
Poccun u denoBeuecTBa; yCBOGHHE T'yMAaHHCTUYECKHX, IEMOKPATHUECKHX M TPaJULMOHHBIX
LIEHHOCTE  MHOTOHAIMOHAJIBHOTO  pPOCCHIICKOro  oOmiecTBa;  BOCHUTaHME  4YyBCTBA
OTBETCTBEHHOCTH M J0Jra nepex Ponnnon;

- (popmupoBaHUE OTBETCTBEHHOTO OTHOILIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4aroImuxcst K CaMOpPa3BUTUIO M CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M MOCTPOCHMIO JaJbHEHIIEeH WHAWBUAYAIBHON TpPaeKTOpUU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe mnpodeccuil u mpodeccuoHATbHBIX NPEANOYTEHHH,
C YYETOM yCTOMYMBBIX I03HABATEIbHBIX HHTEPECOB;

- (opMHUpOBaHME IEJIOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKd U OOIIECTBEHHOM MPAKTUKH, YYHUTHIBAIOLIETO COIMAJIbHOE,
KYJIBTYpPHOE, A3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA,;

- (opMHpOBaHME OCO3HAHHOTO, YBAXXUTEJIBHOTO U J10OpPOKEIATENIbHOIO OTHOUIEHMS K
JpYrOMy 4YelOBEKY, €ro MHEHMIO, MHUPOBO33PDEHMIO, KYJIbTYPE, S3BIKY, BEpE, I'Pa)kIaHCKON
MO3UIUH, K UCTOPUH, KYJIbTYpE, PEIUTUH, TPAAULHIM, A3bIKaM, IEHHOCTIM HapoaoB Poccun u
HapOJIOB MHpPA; TOTOBHOCTU U CIOCOOHOCTH BECTH AMAJIOT C JPYTMMH JIOABMU U JOCTUTAThH B
HEM B3aMOIIOHMMAaHMUS,

-OCBOEHHUE COLIMAIBHBIX HOPM, ITPaBUJI MTOBEJIEHHs, poJiel U (OpM COLMATBHOM KU3HU B
rpynmnax u cooouecTBax, BKJI0UYas B3pOCIbIe U COLMaIbHbIE COOOIIECTRA,;

-pa3BUTHE MOPAJIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PELICHUH MOpPAJIbHBIX Mpobiem
Ha OCHOBE JINYHOCTHOTO BbIOOpa, (POPMHUpPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM IOCTYIIKaM,
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-(opMupoBaHUEe KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIEHUH U COTPYTHHUYECTBE CO
CBEpPCTHHKaMH, JETbMHM CTapUIero W MIAJIIEr0 BO3pacTa, B3pOCIBIMA B  Ipoliecce
o0Opa3oBaTenbHON, 00IIECTBEHHO-TIOIE3HOM, y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON M APYTHX
BUJIOB JICSATEIBHOCTH;

-OCO3HAHUE 3HAUEHUS CEMbHM B J>KM3HM YEJIIOBEKA M OOILECTBA, MPUHATHE LIEHHOCTH
CEMEIHOM KHU3HU, YBAXKHUTEIbHOE U 3a00TIMBOE OTHOILIEHUE K YWIEHAM CBOEH CEMbH;

-pa3BUTHE JCTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHME XYAOXKECTBEHHOIO HAaCIEIUs
HapoaoB Poccuu u Mupa, TBOpUECKOIl 1eATEIHHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeamMeTHble pe3ysIbTaThl U3YYEHUsI TEOMETPUM B OCHOBHOM IIKOJIE BBIPAXKatOTCs B
CIIEYIOIINX KayeCTBaX:

- CHOCOOHOCTh CO3HATEIBHO OPraHU30BHIBATH M PETYIUPOBATH CBOIO JESATEIBHOCTH -
y4eOHYyI0, 00IIECTBEHHYIO U JIp.;

- BJaJeHHE yMEHUSAMH paboTaTh ¢ Y4eOHOH M BHEIIKOJBHOW HH(pOpMaLUe
(aHamu3upoBaTh W 00001IaTh (DAKTHI, COCTABIATH NPOCTOW M Ppa3BEpHYTHIM IIaH, TE3UCHI,
KOHCIIEKT, (pOPMYJIUpPOBaTh U OOOCHOBBIBATh BHIBOABI U T. J.), UCIOJB30BATH COBPEMEHHBIE
MCTOYHUKU UH(GOpPMAIUH, B TOM YKCJIE MAaTEPHUAJIbl HA JIEKTPOHHBIX HOCUTEJISIX;

- CHOCOOHOCTH pemarh TBOPYECKUE 3aJaud, MPEIACTaBIATh pPE3YJIbTaThl CBOEH
JIEeATEILHOCTH B PA3IMYHBIX opMax (COOOIIeHHE, Tpe3eHTanus, pedepaT u ap.);

- TOTOBHOCTh K COTPYAHMYECTBY M KOJJICKTHBHOH paboTe, OCBOCHHE OCHOB
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS B IIKOJIE ¥ COIUATBHOM OKPYKEHUU U JIp.

[IpenmMeTHBIE pe3yabTaThl H3y4eHUs reoMeTpun ooydatomumucs ¢ 311P Bkiatoyaror:

- OBaJieHUEe 0a30BBIM IMOHATHIHBIM ammapaToM MO OCHOBHBIM pa3jiefiaM COACpKaHHUS;
npecTaBieHrne 00 OCHOBHBIX HM3y4aeMbIX MOHATHSAX (YHCIO, TeoMeTpHuecKas ¢urypa) Kax
BOXHEHIINX MaTEeMAaTUYECKUX MOJIENSIX, MO3BOJIAIOIIMX ONUCHIBAaTh U U3ydaTh pealibHbIC
IIPOLIECCHI U SIBJICHUS,

- yMeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, H3BJICKATh
HEeoOXoauMyl0 HWH(OpPMAIMI0), TOYHO W TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOH U
NUCbMEHHOW pe4Yd C TpPUMEHEHHEM MaTeMaTHUYeCKOl TEPMHMHOJOTHMH U  CHMBOJHKH,
UCIIOJIb30BaTh pa3jMuYHbIE S3bIKM MAaTEMAaTHUKH, I[POBOJAUTH KIACCU(PUKALUU, JIOIMYECKUE
000CHOBaHHUS, JOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI;

- OBJIa/ICHUE HAaBBIKAMH YCTHBIX MMMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYMCICHHN;

- OBJIAJICHHME TI'€OMETPUYECKHM S3BIKOM, YMEHHE HCIIOJIb30BATh €r0 Uil ONUCAHUS
IPEIMETOB  OKPY)KAIOILIEro  MHpa; pPa3BUTHE IMPOCTPAHCTBEHHBIX IMPEACTaBICHUNH U
n300pa3uTEIbHBIX YMEHUH, TPUOOPETEHNE HaBBIKOB FEOMETPUUECKUX TOCTPOSHHIA;

- YCBOEGHHME CUCTEMATHYECKUX 3HAHMUU O IUIOCKUX (PUTypax M UX CBOMICTBaxX, a TakXke Ha
HarJsIIHOM YpOBHE — O TPOCTEHIIMX MPOCTPAHCTBEHHBIX TeNlNaX, YMEHHE NPUMEHSThb
CUCTEMATUYECKUE 3HAHUS O HUX JUISl PELIEHUsI TEOMETPUUECKUX U MPAKTUUYECKHUX 3a]1a4ax;

- YMEHHE M3MEpATh JUIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, MCIIOJIB30BaTh (hOPMYJIIbI JUIs
HaXO0X/IEHUS IEPUMETPOB, IUIONIa/iel 1 00bEMOB F€OMETPUUYECKUX PUTYD;

- YMEHHE NPUMEHATh M3y4YCHHBIC MOHATHS, PE3yJIbTaThl, METOABI Ul PELICHUs 3a/1ad
MPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JAMCHUIUIMH C HCIIOJIb30BAHUEM IPU
HE00XO/IMMOCTH CIIPaBOYHBIX MaTepPHAJIOB, KaIbKYISITOPOB, KOMIIbIOTEPA.

B pe3ynbrare u3yueHus reoMeTpuu:

BbINyCKHUK HAYYMTCS:

I'eomeTpuuyeckue purypsl

e  OmnepupoBaTb Ha 0230BOM yPOBHE MOHATUSAMH F€OMETPHUECKUX HUryp;

e u3BIeKaTb HWHPOPMALMIO O TEOMETPUUECKUX (UTrypax, MpPeICTaBICHHYIO Ha
YyepTexax B IBHOM BUJIE;

® TPUMEHSTh JUIsl pelIeHUs 3aJad TeoMeTpuyecKkue (akThl, €CIU YCIOBHUS HX
NpUMEHEHHUS 3aJ1aHbl B IBHOM (hopme;

e pemath 337auyd HAa HAXOXKJIEHHWE TIEOMETPUYECKHX BEJIMYMH MO0 olpasuam WU
aIroOpuTMaM.
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B noBcenHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NMPEIMETOB:

®  UCNONB30BaTh CBOMCTBA IE€OMETPUYECKUX (GUIYp Ul pEIIEHUs TUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTYallUsIX [TOBCEHEBHOM JKU3HMU, 3a/1a4 IPAKTUYECKOTO COACPKAHMSL.

OTHOmIEeHNS

e OmnepupoBarh Ha 0230BOM ypOBHE MOHSATHSIMU: PABEHCTBO (UTYp, paBHbIC (PUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapajIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTb IPSIMBIX, YIJIbI
MEXy NPSMBIMH, NIEPICHANUKYIISIP, HAKJIOHHAS, IPOCKLUS.

B noBceaHeBHOM JKM3HM U NIPH U3Y4YEeHHH APYTIUX NMPeJIMETOB:

®  HCIOJIB30BATH OTHOILIEHUS JUIsl PELICHUS IPOCTEHINMX 3a1a4, BO3HUKAIOIUX B
peanbHON KU3HU.

N3mepenus u BoIncICHUS

e DBbIosHATE H3MEpEHUE NIUH, PACCTOSHUM, BEJIMYMH YIVIOB, C IIOMOIIBIO
WHCTPYMEHTOB Ul U3MEPEHUN JJIUH U YIJIOB;

® nOpuMeHATH (HOpMYJBl MEPUMETpa, IUIOM@AAW M 00beMa, IJIOUIATd IMOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IIPY BBIUMCIEHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBHY;

e npuMeHATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS JUIS
BBIUNCJICHMS [UIMH, PACCTOSIHUH, IIJIOIAAEH B IPOCTEHIINX CIIydasiX.

B noBceaHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:

®  BBIYNCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsaX, IUIOIIAJU B
MPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbI B TPOCTEUIIINX CUTYalUsAX B TOBCEIHEBHOM KU3HU.

I'eomeTpuyeckue nocTpoeHus

e H300paxkaTh TUIOBBIE IUIOCKHE (UTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH H C
MOMOUIbI0 HUHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBIIOJHATH IPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMBbIE B pealibHOMN
YKU3HU.

I'eomerpuyeckue npeodpazoBaHus

e Crpouts purypy, CHMMETPUUHYIO JAaHHOH (UType OTHOCHTEIHHO OCH U TOUYKH.

B noBceaHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:

®  DPAacHo3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOILEM MUPE;

®  pPacHo3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YypOBHE TMOHATUSIMHU BEKTOp, CyMMa BEKTOpPOB,
MPOU3BEICHNE BEKTOPA HA YNCII0, KOOPAMHATHI HA MIIOCKOCTH;

e ompenenaTtb MNPUOIMKEHHO KOOPAMHATBI TOYKM IO €€ M300paKEeHUI0 Ha
KOOPAWHATHOW IIOCKOCTH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  HCIIOJIB30BATh BEKTOPHI JIJISl PELIEHUS] IPOCTEHIINX 3ajad Ha ONpPEe/esIEHNe CKOPOCTH
OTHOCUTEJILHOTO JIBH)KEHUSI.

Hcropus MaTeMaTHKHU

e OnuchiBaTh OTJEJIbHBIE BBIJAIOUINECS PE3YNbTAThI, MOJIYYEHHbIE B XOJE€ PAa3BUTHS
MaTeMaTUKHU KaK HayKH;

e  3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OT€YECTBEHHOMN
Y BCEMHUPHOH UCTOpUEH;

e [IOHUMAaTh POJIb MAaTEMATUKH B pa3Butuu Poccun.

MeToabl MAaTEMATHKH

e BpiOupare NOIXOASIINN HM3YyYEHHBIM METON Ul peIleHUs] H3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3aay;

e IlpuBomuTh TpHUMEpPH MATEMATHYECKHMX 3aKOHOMEPHOCTEM B  OKpYyXaroleu
JNENCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCS
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I'eomeTpuuyeckue Gpurypsl

e Onepuposamsv NOHAMUAMU 2eOMEMPULECKUX Puyp;

®  u38leKambv,  UHMEPNpemuposams U npeobpazoevleamv  UHGOpMAYUrO O
2eomempuieckux ueypax, npeocmasieHHyIo Ha Yepmedtcax;

®  npumeHAmb 2eomempuueckue axkmsl Ol peuleHus 3a0ay, 6 MmMOM HUcie,
NpeononNa2aruux HecKOJIbKO Ua208 peuleHusl;

*  gopmyruposeamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (Ueyp,

®  00KA3bIBAMNb 2e0MEeMPUIECKUe YMBEPIHCOCHUS,

®  grademv CMAHOAPMHOU Kiaccuguxkayuel RNIOCKUX @Queyp (MpeyeoibHUKo8 U
YUemulpexy201bHUKOB).

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  UCNONL306AMb  CEOUCMBA  2eOMempuyecKux  @ueyp 0as  peuwileHus  3a0ay
NPAKMUYECKO20 Xapakmepa U 3a0ad U3 CMEeNCHbIX OUCYUNJIUH.

OTHoeHust

e  Onepuposamv HNOHAMUAMU: PABEHCMEO Quayp, pasHvle uaypvl, pPABEHCME0
MPey2oNbHUKO8, NAPALIEIbHOCb NPAMbIX, NEePNeHOUKYIAPHOCIL NPSAMBIX, Velbl Melcoy
NpAMbIMU, NEePREeHOUKYIAp, HAKIOHHAs, NpoeKyus, noododue ¢ueyp, noooduvie duaypsl,
NnOO00OHbIEe MPEY2OIbHUKU,

e  npumenamv meopemy Daneca u meopemy 0 NPONOPYUOHANILHLIX OMPE3KAX Npu
peuieHuu 3a0a4,

®  Xapakmepuzoeamv G3AUMHOE DACHONONCEHUEe NPAMOU U  OKPYICHOCMU, O08)YX
OKpYJHCHOCMELL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOWEHUSA OJIA pelieHUs 3a0a, 603HUKATOWUX 8 PeaTIbHOU HCUSHU.

N3mepenus u BoIYMCIeHUS

o  Onepuposamb npedCmMasieHUsMU O OAuHe, NIOWAOU, 0Obeme KaK BeNUYUHAMU.
Ipumensmo meopemy Ilugazopa, ¢popmyner niowadu, obvema npu peuwleHuu MHO2OUALOBbIX
3a0ay, 8 KOMOPLIX He 8Ce OaHHble NPeOCMAaseHbl A6HO, d MPeOYIom BbIYUCIEeHUL, ONepUPo8ans
boJ1ee WUPOKUM KOIUYECMBOM POPMYN ONUHbL, NIOWAOU, 00beMA, LIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti Queyp (OKpyscHocmell U MHO20Y20JIbHUKOB) BbIYUCHAMb PACCMOIHUS MEHCOY
Queypamu, npumensms mpuecoHomempuieckue Qopmynvl O GbIYUCIEHUL 8 00/lee CIO0NHCHBIX
CILYYAsx, NPOBOOUMb 8bIYUCTEHUS HA OCHOBE PABHOBENUKOCMU U PAGHOCOCMABIEHHOCMU;

®  1POBOOUMb NPOCMblE BLIYUCTCHUS HA 00bEMHBIX MeNax,

o popmyruposams 3a0ayu HA GbIYUCTEHUE OJIUH, NAOWAOeU U 00BbEMOB U Peulamsy Ux.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  11POBOOUMb GbIYUCTICHUS HA MECIHOCU,

®  npumeHAmb QOpMYIbl NPU GbIYUCTEHUAX 6 CMENCHLIX Y4eOHbIX npeomemax, 6
OKpYIHcaroujeli 0eucmeumenbHOCmu.

I'eomeTpuuyeckue nocTpoeHus

o I300padsicamv  ceomempuyeckue @Queypbl N0  MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  C80O00HO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTONHCHBIX CIYYAsX,

®  GLINOAHAMbL NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb  OMOeIbHble Memoobl
HOCMPOEHULl YUPKYJIeM U TUHEUKOU U NPo8oOUmMb npocmeliuiue Uccie008aHus YUcia peuleHull,;

®  u3z00padxcamv munosvie nNIOCKUe Queypbl U o0bOveMHble mena ¢ NOMOWbIO
APOCMeUuUx KOMNbIOMEPHbIX UHCIMPYMEHMOS.

B noBceaHeBHOM KU3HHU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOAHAMbL NpOCMelwue NOCMPOEHUs HA MeCMHOCMU, Heo0Xoo0umble 8 pednbHOl
HCUBHU,

®  oyeHusamv pasmepuvl peanrbHbIX 00BLEKMOE OKPYHCAIOUe20 MUPA.
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IIpeoGpa3oBanus

o  Onepuposamv nouamuem OBUdNCEHUS U NPeodPA308anusi noooodus, 61ademv
npuemamu NnoCmpoeHuss Queyp ¢ UCNOIb308aHUEM OBUINCEHUU U Npeobpaz0éanuli noooobus,
NPUMEHAMb NOJIYYeHHble 3HAHUS U ONbIM NOCMPOEHULl 8 CMENCHbIX NpeoMemax U 8 peaibHbulX
CUMYayUsx OKpysHcaouje2o mupa,

e cmpoumbs Gueypy, no0obHYIO OAHHOU, NOIBL30BAMBCA CEOUCMBEAMU NOO0OUS O
000CHOBAHUSL CBOUCME hucyp;

®  NpUMEHAMb CBOUCMBA OBUNCEHUU O]l NPOBeOeHUs Npocmenuux 000CHOBAHUL
ceoticma ghuzyp.

B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  NpUMEHAMb CEOUCMBA OBUJCCHUU U NPUMEHIMb No00Oue 01 NOCMPOeHUll U
8bIYUCTEHULL.

BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, DPA3HOCMb BEKMOPO8, NpOU3Ee0eHuUe
BEKMOPA HA YUCTIO, Y20 MeHCOY 6EKMOPAMU, CKANAPHOE NPOU3BeOeHUe 8eKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbI BeKMOPA,

®  GLINONHAMbL OeUCmBUsl HAO BEeKMOpaAMU (ClodCeHue, BblYUMAaHUue, YMHONCEHUe Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BEOeHUe, ONPeoeamb 8 NPOCMENUUX CLYUAX Y20l MeHCOy
BEKMOpAMU, BbINOIHAMb PA3N0NCEHUE 8eKMOpA HA COCMAGIAowue, NPUMeHsImMsb NOJYYeHHble
3HAHUA 6 (Pu3uUKe, NOAL30BAMBCA POPMYNOU BLIYUCTICHUS PACCMOAHUL MeHCOy MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (ueyp O/ peuleHus 3a0a,

®  NpPUMEHAMb BEeKMOpbl U KOOPOUHAMbL Ol PeuleHUs 2eoMempudeckux 3a0ai Ha
8bluUCTeHUE ONUH, V2Tl08.

B noBceHeBHOM KU3HHM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm OJisi peulenus 3a0ay no gusuxe,
eeozpaghuu u Opyaum yueoOHviM npeomMeman.

HcTopusi MaTeMaTHKHU

o  Xapaxmepuzosamo 6KIAO 8blOAIOWUXC MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oDacmell;

®  NOHUMAMb PONbL Mamemamuku 6 pazgumuu Poccuu.

MeTtoabl MATEMATUKH

o Ucnonv3ys usyuewHvle Memoowl, NPOBOOUMb OOKA3AMENbCMBO,  BbINOJHAMb
onposepaicenue;

®  guLIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUs MamemamudecKux
3a0au,

®  UCNONBL308aMb MamemMamudeckue 3HAHUs Ol ONUCAHUS 3AKOHOMepHOCmel 8
OKpydHrcaroujeti 0eticmeumenrbHOCmu U NPOU3B8edeHUsX UCKYCCMea,

®  npumMeHAmb  HNpocmenuiue - NpocpamMMmHvle  Cpeocmea U - INeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCEMbL NPU PeuleHUU MAmemMamuieckux 3a0adu.

o BbInyCKHUK TOJYYUT BO3MOKHOCTHL HAyYuThcss B 7-9 KJjaaccax s
YCHEeUIHOro MPoAoKeHHsI 00pa30BaHMsA HA YIJy0/JeHHOM YPOBHE

I'eomerpuyeckue puUrypsl

e (CBOOOJHO ONEPUPOBATH T'COMETPHUCCKUMH ITOHATUSMHU TIPH PENICHHH 3a1ad |
MIPOBEJICHUN MaTEMaTHICCKUX PACCYKICHUH;

®  CaMOCTOSTENHHO (POPMYITHPOBATH OMPECIICHUSI TEOMETPHUECKUX (DUTYD, BBIIBUTATh
TUIOTE3bl O HOBBIX CBOWMCTBAaX M IMPHU3HAKAX T€OMETPUYECKUX (GUTyp M OOOCHOBBIBATH HITU
OTpOBepraTh WX, 0000IIATh WM KOHKPETH3MPOBATh pPE3y/IbTaThl Ha HOBBIE KIAcChl (uTyp,
MIPOBOJAMTH B HECIOKHBIX CITydasx KiaccuUKauio GUryp mo pa3auaHbIM OCHOBAHHSIM;

®  JCCIIEIOBaTh YEepTEKH, BKJIFOYAst KOMOHMHAIUU ¢uryp, W3BJIEKATH,
HHTEPIPETHPOBATH U MTPEOOPA30BBIBATH MHPOPMAITHIO, TIPEJICTABICHHYIO Ha YePTEkKaX;
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e pemarh 33Ja4d F€OMETPUYECKOI0 COJEp’KaHUs, B TOM YHUCIIE B CUTyalHUsX, Korja
QITOPUTM pEIIEHUS HE CJIENyeT SIBHO M3 YCIOBHSA, BBIIOJIHATH HEOOXOOUMBIE Ul PEIICHUS
3a/1a4M JIOIIOJIHUTEIIBHBIE ITOCTPOEHUs, MCCIEN0BAaTh BO3MOXKHOCTb IIPUMEHEHHUS TEOPEM U
bopmyn i pelieHus 3aaad;

e  ($opMyIHPOBATH U IOKA3bIBATh TE€OMETPUUECKHE YTBEPKIACHUS.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATh C MCIIOJIb30BAaHHEM CBOMCTB I'€OMETPUYECKUX (UIYyp MaTeMaTHYECKHe
MOJEIN IJIsl PEIeHus 3aJad INPaKTUYECKOrO0 XapakTepa M 3a1ad U3 CMEXKHBIX IHUCLUIUIMH,
UCCJIEN0BATh [TOJyYEHHbBIE MOJIEIIN U UHTEPIPETUPOBATh PE3YJILTAT.

OTtHoweHns

e Biagerb NOHATHEM OTHOLIEHUS KaK METAIPEIMETHBIM;

e  CBOOOJHO ONEPUPOBATH MOHATHAMH: PaBEHCTBO (pUryp, paBHbIC (PUTYPBHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh IMPSAMBIX, MEPHEHIUKYIAPHOCTh MPSAMBIX, YIJIBl MEXAY
OpSAMBIMH, NEPHEHJIUKYJAP, HAKIOHHAs, HpoeKkuus, noxodue ¢uryp, noaoOHble (QUIYpHI,
0J00HBIE TPEYTOJIbHUKH;

®  JCNOJB30BaTh CBOMCTBA OJIO0MS U PAaBEHCTBA (PUIyp MPH pEeLLICHUH 3a1au.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHHH APYTUX NPEJIMETOB:

®  JCHOJIb30BaThb OTHOILIEHUS [UII IIOCTPOEHUS M HCCIEHOBAaHUS MAaTEMaTHYECKHX
MoJiesiell 0ObEKTOB peaibHON JKU3HH.

N3mepenus u BoIuncIeHUS

e (CBo06oaHO omepupoBaTh MOHATHSAMM JJIMHA, MJIOLIAAb, 00BEM, BEIMYMHA yrja Kak
BEJIMYHMHAMU, UCIIOJb30BaTh PAaBHOBEIMKOCTh U PABHOCOCTABICHHOCTh IIPU PELICHUM 3aJad Ha
BBIYHUCIICHHE, CAMOCTOSTENILHO MOYYaTh U MCIOJIB30BaTh (HOPMYJIBI IJIsl BEIYUCICHUH TUTOMIAIeH
U 00beMOB (uryp, cBOOOJHO ONEpUPOBATh LIMPOKUM HaOOpoMm (opMya Ha BBIYMCICHHE MPU
PELIEHNUH CIIOKHBIX 3a/1a4, B TOM YHUCJIE U 33/1a4 HA BBIYHUCICHHE B KOMOMHAIUAX OKPYKHOCTU U
TPEYrOJIbHUKA, OKPYKHOCTH U YETBIPEXYIOJbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENILHO (hOPMYITHPOBATH THIIOTE3BI M IPOBEPATH MX JOCTOBEPHOCTb.

B noBceaHeBHO KU3HM M NIPM M3YYEHHHU APYTUX PeIMETOB:

e CcBOOOJHO omepupoBaTh (GOpMyIaMu IPU PELICHWU 3aJad B JAPYIHMX Y4eOHbIX
npeaMeTax U Ipu MPOBEJCHUH HEOOXOIMMBIX BHIUMCIIEHUH B peaabHOMN JKU3HU.

I'eomeTpuyeckue NoCTpoeHust

e OmnepupoBaTh MOHATHEM HabOpa 3JIEMEHTOB, OINPECNAIOUIMX T'€OMETPUUYECKYIO
burypy,

e  BIAJETh HAOOPOM METO/I0B IOCTPOECHUN IIUPKYJIEM U JTUHEHKO;

¢ [IPOBOJUTH AHAIM3 U PEAM30BBIBATH ATAIBI PEIICHUS 337]a4 HA IOCTPOCHHUE.

B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  BBIIOJHATH IOCTPOEHUSI HA MECTHOCTH;

®  OIEHUBATh pa3Mephl peabHbIX 00BEKTOB OKPY’KAIOIIEr0 MUPA.

IIpeoGpazoBanus

e OmnepupoBaTb JABWKEHUSAMH U TPEOOpPa3OBaHUSIMU KaKk  MeTalpeIMETHBIMU
HOHSTHUSMY,

e  OmepupoBaTh MOHATHUEM JABIXKEHUS U MpeoOpa3oBaHMs Moa00us sl 000CHOBaHUM,
CBOOOJHO BJa/leTh IpHUEMaMU MOCTPOeHUsl (UTYp C MOMOUIbIO ABMXEHUN U MpeoOpa3zoBaHUs
o 00U, a TaKke KOMOMHAIMAMU JIBHKEHUHN, IBUKEHUN U TpeoOpa3oBaHMIA;

® CIIOJIb30BAaTh CBOMCTBa JBMKEHMM U mpeoOpa3oBaHUil Uil  MPOBENCHUS
000CHOBaHHUS U J0KA3aTeNbCTBA YTBEP)KICHUHN B TEOMETPUH U IPYTUX YUE€OHBIX MPEAMETaX;

®  T0Jb30BATHCS CBOMCTBAMM JBMXKEHUH U peoOpa30BaHUM MpU PELIeHUH 33/1a4.

B noBcenHeBHOM KU3HM M IPH W3Y4YCHUH APYTHX NPEAMETOB:

® T[PUMEHSTh CBOMCTBA JBWKEHUN W TNPUMEHATh MOJ00ME JUIsl TMOCTPOCHUH U
BBIYMCIICHUM.

BekTopbI M KOOPAMHATHI HA IJIOCKOCTH

9



e (CBoOomHO omepupoBaTh TMOHATHSAMHU BEKTOp, CyMMa, pPa3HOCTb BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIO, CKaIsIPHOE IPOM3BEIECHUE BEKTOPOB, KOOPIWHATHI Ha
IJIOCKOCTH, KOOPJIMHATBI BEKTOPA;

®  BJAJCTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IJIOCKOCTH ISl PELICHMs 3a1a4
Ha BBIYUCIICHUE U JI0KA3aTEIIbCTBA;

®  BBIIOJHATH C IOMOILIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO H3BECTHBIX E€MY
reoMeTpUYECKUX (PakTOB (CBOWCTBA CPEAHMX JIMHUIM, TEOPEM O 3aMeYaTeIbHBIX TOUKAX U T.II.) U
II0JIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (DUTYD;

®  HCNOJB30BaTh ypaBHEHUs (UTYP JUIS pEIICHUs 331a4 M CAMOCTOSITEIIbHO COCTaBIATh
YpaBHEHHSI OTICNBHBIX MIOCKUX (QUTYD.

B noBceaHeBHOM KM3HHM U NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  UCMOJB30BaTh IMOHATHS BEKTOPOB M KOOPAWHAT JJISi pEIIeHUsS 3aaad 1o (Qusmke,
reorpauu U APYruM y4eOHBIM MIPEIMETAM.

HcTopust MaTeMaTUKHU

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAay4HbIX 3HaHWM, B
YaCTHOCTH BIQJIETh TPEJACTABICHUSMH 00 aKCMOMAaTHYECKOM IIOCTPOCHUH TEOMETPUU U
IIEPBUYHBIMU NIPEACTABIECHUSAMYU O HECBKIINIOBBIX TEOMETPHSX;

e paccMaTpuBaTh MaTEMaTHKy B KOHTEKCT€ WCTOPUU pPa3BUTUS LUBUIM3ALUN U
VCTOPUH Pa3BUTHsI HAyKH, [IOHUMATh POJIb MaTEMAaTUKU B pa3BUTHH Poccuu.

Metoabl MaTeMaTUKH

e Branerp 3HaHUSAMM O Pa3IUMYHBIX METOJaX OOOCHOBAHUS M  OIPOBEPKEHUS
MaTEMaTUYECKUX YTBEPKIECHUN U CAMOCTOSATENIBHO IPUMEHSATD UX;

e BIAJETh HaBbIKaMM aHaJIM3a YCJIOBMS 3aJaud M OINpEAENeHHUS MOAXOIALINX IS
peleHus 3a/1a4 U3y4eHHBIX METOIOB MIIM UX KOMOWHAIIHIA;

®  XapakTepu30BaThb  IPOU3BENEHUS  MCKYCCTBA €  Y4€TOM  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM B  MNPUPOJE, HCIOJIB30BATh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbBHOM TBOPYECTBE.

Coaep:xanue yueOHOI0 npeamera
7 knace

I'naBa |. HauaabHble reomerpuueckue ceegenus (10 4.)

[Ipocreiimue reomerpuueckue (GUrypsl: mpsimasi, TOUKa, OTPE30K, Jyd4, yroia. [lonsTtue
paBeHcTBa reomeTpuueckux (uryp. CpaBHeHHE OTPE3KOB U YIioB. M3MepeHne oTpe3KoB, AIHHA
oTpe3ka. M3mepenne yrioB, TrpaaycHas mepa yria. CMeXHble M BEPTHKAJIbHBIE YTJIBI, HX
cBoiicTBa. [lepneHIuKyIsIpHbIE IPSIMBIE.

I'nasa Il. Tpeyroabauxu (17 4.)

TpeyronbHuk. Ilpu3Haku paBeHCTBAa TpPEYroNbHUKOB. llepneHaukynsp K NpsSMOM.
Menaunanbl, OMCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOEIpEHHBI TPEYroJbHUK U €ro
CBOICTBA. 3a/1a4i HAa TOCTPOECHHE C TIOMOIIBIO LIUPKYJIS U TMHEUKH.

I'nasa I11. MapanaenbHbie npsimbie (13 4.)

[Ipu3Haky mnapauIebHOCTH MNpPSAMBIX. AKCHOMa NapauledbHBIX NpsMbIX. CBolicTBa
NapauIeIbHBIX IPSIMBbIX.

I'nasa IV. CooTHOIIEHHs MeKAY CTOPOHAMM M YIVIaMH TpeyrojibHuka (18 u.)

Cymma yrioB TpeyronbHHuKa. COOTHOLIEHHE MEKYy CTOPOHAMU U YTiaMH TPEyroJbHUKA.
HepaBenctBo TpeyrosnbHuka. IIpsMoOyrosnbHble TpEYrojJbHUKH, HMX CBOWCTBA M IIPU3HAKU
paBeHCTBa. PaccTosiHue OT TOYkH 10 mpsiMOM. PaccTosHue MeXIy mapaielbHbIMU MPSMBIMU.
ITocTpoeHne TpeyronbHHUKA MO TPEM HIEMEHTaM.

IMoBTOopenue. Pemenue 3agay. (10 4.)

Pemenne 3amauy. HavanbHble TIe€OMETpPUYECKUE CBEICHUS. Pemenne 3anmau.
Tpeyronpauku. Pemenue 3agad. [lapamiensHble npsvsle.
8 ki1ace

I'nmaBa V. YerbipexyroabHuku (14 4.)
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MHOroyroiabHuK, BbIMYKJIBIH MHOTOYTOJIbHUK, YEThIpEXYroibHUK. [lapamnenorpamm, ero
cBoMcTBa M Tpu3Haku. Tpanerus. [IpsmoyronsHuK, poM0O, KBagpar, ux cBoiicTBa. OceBas u
LHEHTpaJIbHasi CAMMETPHSL.

I'nasa VI. [lnomaas (14 4.)

[lonsTue miomanu MHoroyrosnbHuka. [lnomaau npsiMoyrosibHHMKa, HapajuieorpaMmma,
TpeyrojibHuKa, Tpanenuu. Teopema [ludaropa.

[IpoexT mo teme: «ITudarop u ero Teopemay.

I'naa VII. Ilogo6ubie Tpeyroabuuku (19 4.)

[TonoGHbIe TpeyroabHUKH. [Ipu3HaKu mogo0us TpeyroibHUKOB. [IpumMenenne nogoous K
JI0Ka3aTeNbCTBY TEOpeM U pemieHuto 3agady. CHHYC, KOCHMHYC M TaHIEHC OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[Ipoekt mo Tteme: «lIpumeHenue noaO0UST TPEYrOJIBHUKOB IPH H3MEPUTEIbHBIX
paboTtax».

I'nasa VIII. Oxpy:xkHocts (15 4.)

B3aumHoe pacnosnoskeHue npsiMoid M OKpykHOCTH. KacarenpHas K OKpY>KHOCTH,
ee CBOMCTBO W MNpu3Hak. lleHTpanbHble U BIUCAaHHBIE YIIbl. YeThlpe 3amedareibHbIE TOUYKU
TpeyrojbHUKa. BrincanHas v onvcanHas OKpYKHOCTH.

IToBTOpenue. Pemenue 3axay. (6 4.)

CBoiicTBa 4eTHIPEXyroIbLHUKOB, UX TUIOIMAAH. [1000HBIE TPEYTOIEHUKY.

9 kJaacce

I'naBa IX. Bektopsi (8 4.)

[Tonsitue BekTopa. PaBeHcTtBo BekTopoB. CnokeHME U BBIUUTAHUE BEKTOPOB.
YMHOKE€HHE BEKTOpa Ha 4yucio. Pa3nokeHue BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.
[IprMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4.

I'naa X. Metoa koopaunar (10 u.)

Koopaunats! BekTopa. [Ipocreiiiue 3agaun B KoopAuHaTaX. Y paBHEHUS OKPYKHOCTH H
npsaMoi. [IpuMeHnenne KoopAMHAaT P pEeLIEHUH 3a]1a4.

I'maBa Xl. CooTHOLIeHHS MKy CTOPOHAMM U YIJIaMH TpeyrojbHuka. CkajiasipHoe
npousBeaeHue BeKTopos (11 u.)

CuHyc, KOCHHYC U TaHreHC yria. Teopembl CHHYCOB M KOCHHYCOB. PemieHue
TPeyroiabHUKOB. CKalsipHOE NPOU3BEIEHUE BEKTOPOB M €ro NPUMEHEHHE B I'€OMETPUYECKHUX
3a/1auax.

I'nasa Xll. Jiimna okpy:kHoCTH ¥ UIomaabL kpyra (12 4.)

[IpaBunbHble MHOTOYroJibHUKUA. OKpYKHOCTH, OIMCAaHHAsE OKOJO MPaBUIBHOTO
MHOTOYrOJIbHUKAa M BIHCaHHas B Hero. llocTpoeHue npaBUIIbHBIX MHOTOYTOJBHHKOB. JliMHA
okpyxkHocTH. [Inomans kpyra.

I'naBa XIII. ABuxkenus (8 4.)

OtoOpakenue tiockoctd Ha cebs. [lonatue nBuxenus. OceBas M IEHTpajbHas
cumMerpun. [lapamnensHeiii nepenoc. IloBopot. Hanoxenus n qBuxeHus.

I'naa XIV. HavaiabHble cBeieHus U3 crepeomeTpu (8 4.)

Mpuororpannuk. ITpusma. IMapamnenenunen. O0vem Tena. CBONCTBa MPSAMOYTOJIBHOIO
napamenenunena. [lupamuna. Humuaap. Konyc. Cdepa u map. Pemenue 3amay.

I'naBa XV. 006 akcuomax reomerpum (2 4.)

becena 00 akcuomax reomerpun. HekoTopble cBeleHHS O pa3BUTUH T'€OMETPHH.
Penrenue 3amau.

IoBTOpenue. Pemenue 3agau (9 4.)

Tpeyronbauku. COOTHOLIEHHS MEXIy CTOPOHAMU M yIJIaMHd  TPeYrojbHUKA.
YetpipexyronabHukH. Ilnomans. [logobubie TpeyroabHukH. OKpyXHOCT. MeTOJ KOOpAMHAT.
[ToaroToBka Kk KOHTPOJIBHOM paboTe. Pemenne 3amay.

TemaTnuyeckoe NJIaHMPOBaAHUE
7 kiaacc
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OcHOBHBIE BUIBI YICOHOH ACATEIHHOCTH

Kon-
n/m o0ydJarmuxcs
HaumenoBanue pa3nenoB u Tem BO
4acoB
I'naBa |. HayayibHBIE TEOMETPUUYECKHE 104 | I[IpuBOAUTH MPUMEPHI FEOMETPUUECKUX
CBEJICHUS ¢uryp. OnuceBaTh TOUKY, IPSIMYIO,
1 | IIpssmas u oTpe3ok. JIyd u yroa 1 OTPE30K, JIy4, YIOJIL.
2 Bxopguas muargoctuyeckas 1 @opMyJIUPOBATH: ONPEAEIECHUSA: PABHBIX
paboTa OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS
3 | CpaBHEHHE OTPE3KOB H YIJIOB 1 MEXy IBYMS TOUKaMH, JOTIOJTHUTEIBHBIX
4 N3MepeHne oTpe3koB 1 JTy4ei, pa3BEPHYTOrO yriia, paBHbIX YIIIOB,
5 U3MepeHne OTPe3KOB 1 OMCCEKTPHUCHI yTiIa, CMEKHBIX U
6 | 3MepeHue yrios 1 BEPTHUKAJIBHBIX YIJIOB, IEPECEKAIOIINXCS
7 | Nepnenauxynspubie npsmbie 1 NPAMBIX, NEPHEHANKY/IAPHEIX IPAMBIX,
8 | IeprnenmmkyaspHbie npsMbie 1 HEPHEHMKYIIAPA, HAIOHHOM, PacCTOAHNA
9 | Perrcnue 3a1ad 1o TeMe: 1 OT TOYKH JI0 MPSIMOM; CBOWCTBA:
«HauasnpHble reoMeTpHYecKue PacIOJIoKEHNs TOUEK Ha IPIMOH,
CBEICHU» M3MEPEHUsS OTPE3KOB H YTIIOB, CMEXKHBIX U

10 | KonrtponbHas pabora Ne 1 o 1 BEPTUKAILHBIX YIVIOB, NEPICHANKYIAPHBIX
reme: «HauanbHbIC MPSIMBIX; OCHOBHOE CBOMCTBO MPSMOM.
IEOMETPHYCCKHE CBEICHUS Knaccudunuposars yribl. Jloka3biBaTh:

TEOPEMBI O TMEPECEKAIOUTUXCS TIPSIMBIX, O
CBOMCTBAaX CMEKHBIX U BEPTUKAIbHBIX
YIJI0B, O €IMHCTBEHHOCTH IIPSIMOH,
NEePIeHIUKYIAPHON JaHHOH (ciydai,
KOI'JIa TOYKa JISKUT Ha JAaHHOU MPSIMON).
Haxoauth nnuHy oTpeska, rpagyCcHYyIO
MEpY yria, UCIOJIb3ys CBOMCTBA UX
u3MepeHuil. U300paxkaTh ¢ MOMOIIBIO
YepTEKHBIX HTHCTPYMEHTOB
reoMeTpuueckue QUrypsl: OTPE3OK, Iy,
yTOJ1, CMEKHBIE U BEPTHUKAIBHBIE YTIIHI,
NEPHEHANKYIISIPHBIE IPSIMbIE, OTPE3KU U
nyuu. I1oscHATE, 4TO Takoe akcuoma,
onpeneneHue. Pemars 3agaun Ha
BBIYHCIICHHE U J]OKA3aTeJIbCTBO, MPOBOJIS
HEOOXOMMbIE J0Ka3aTeNbHbIE
paccyXIeHuUs.

I'nasa Il. Tpeyronsauku 174 | OnuceIBaTh CMBICH MOHATHS «PaBHbIE

11 | IlepBblil npuU3HAK paBEHCTBA 1 ¢urypsi». [IpuBoIUTH TPUMEPHI PaBHBIX
TPEYTOJIbHUKOB ¢uryp. U300paxkaTh 1 HAXOIUTH HA

12 | IlepBbIit MpU3HAK PaBEHCTBA 1 pHCYHKaX paBHOCTOPOHHHUE,
TPEYTOJIbHUKOB paBHOOEAPEHHBIE, TPSIMOYTOJILHEIE,

13 | IlepBblif mpu3HaK paBEHCTBA 1 OCTPOYTOJIbHBIE, TYIOYTOJIbHBIC
TPEYroJIbHUKOB TPEYTOJIbHUKU U UX DJIEMEHTHI.

14 | TeprneHauKynsp K IPSMOM. 1 KnaccudummpoBaTs TpeyroabHUKH 11O
MenuaHbl, GUCCEKTPHUCH U cTopoHaM u yriam. opmynupoBaTs:
BBICOTHI TPEYIOJIbHUKA OIpeaACIICHUA. OCTPOYI'OJIBHOTO,

15 | CgoiicTBa paBHOOEIPEHHOTO 1 TYIIOYTOJIBHOT'0, MPAMOYTOJIBHOTO,
TpeyroabHHKA paBHOOEPEHHOTO, PABHOCTOPOHHETO,

16 | CoiicTBa paBHOOEPEHHOTO 1 PasHOCTOPOHHETO TPCYTOJIbHUKOB;
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TPEYroJbHUKa OUCCEKTPHUCHI, BBICOTBI, MEIUAHBI

17 | Bropoii npu3Hak paBeHCTBa 1 TPEyrOJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
TPEYroJbHUKOB CEepeIMHHOTO MEPIEHANKYJIIApa OTPE3Ka;

18 | Pemenue 3a1a4 Ha MpUMEHEHUE 1 NepUMeTpa TPEYTroIbHUKA; CBOMCTBA!
BTOPOIO IIPU3HAKA PABEHCTBA PaBHOOEIPEHHOTO TPEYroJbHHKA,
TPEYrOJbHUKOB CepeIMHHOTO NMEPIEHANKYIISApa OTPe3Ka,

19 | Tperuii npu3HaK paBeHCTBA 1 OCHOBHOT'O CBOMCTBA paBEHCTBA
TPEYTrOJbHUKOB TPEYroJbHUKOB; IPHU3HAKH: PABEHCTBA

20 | Pemenwue 3a1a4 Ha MPUMEHEHHE 1 TPEYroJIbHUKOB, PABHOOEIPEHHOTO
TPETHErO IIPU3HAKaA paBEHCTBA TPCYroJIbHUKA. I[OKa3LIBaTB TCOPCMBI: O
TPEYTOJILHUKOB €IMHCTBEHHOCTH IPAMOH,

21 | 3ajaum Ha IOCTPOCHUE. 1 IEPICHMKYJIPHOI TaHHOM (CciyJai,
OKpYKHOCTb KOTJ]a TOUKA JIEKUT BHE IaHHOU MPsAMOiA);

22 | Iocrpoenue nupkyneM u 1 TPU PU3HAKA PABEHCTBA TPEYTOJILHUKOB;
nuHenkou. [Ipumepsl 3a1a4 Ha NPU3HAKH PABHOOCIPEHHOIO 5
IOCTPOCHHUE TPEYroJIbHUKA; TEOPEMBI O CBOWCTBAX

23 | 3agaun Ha nocTpoeHue 1 CepeIMHHOTO NEePIEHANKYIAPA,

24 | Peluenne 3a1a4 Ha OCTPOECHUE 1 PaBHOOEIPEHHOTO U PAaBHOCTOPOHHETO

25 | Pemenne 3a1ad o Teme: 1 TPEYroJbHUKOB. Pa3bsCHATH, UTO Takoe
«TpeyroNbHUKI» TEOpeMa, OIIUCHIBATb CTPYKTYPY TEOPEMBI.

26 | Pemenne 3anad 1o teme: 1 O6’b$[CH$[;l“I:, Kakylo TeOpeMy HasblBalOT
[ IPU3HAKH PABEHCTBA 0o0paTHO! NaHHOM, B UéM 3aKJI0YaeTcs
TPEYIOTbHUKOBY METO/I J0Ka3aTeNbCTBA OT MPOTUBHOTO.

27 | KontponbHas pabora No 2 10 1 [IpuBOAUTH PUMEPHI HCIOIB30BAHUS
Teme: «TPeYrobHUKIY 9TOro Merona. Pemars 3anaun Ha

BBIYHMCIICHHUE U JI0KA3aTeILCTBO
I'naga Il1. [TapasienbHble npsiMble 13y | Pacnio3HaBaTh Ha yepTekKax MapajieabHble

28 | [Ipu3Haky MapauIeTbHOCTH ABYX 1 npsimbie. M300paxaTh ¢ TOMOIIBIO
PSMBIX JUHENKHU U YTOJIbHUKA NapajliebHble

29 | [Ipu3Haky mapauiedbHOCTH ABYX 1 npsimble. ONKMCHIBATh YIUIbI, 00pa30BaHHbIE
IPSIMBIX IpY TePECEUCHUHN ABYX MPSIMbIX CEKYIIEH.

30 | IIpusHaku mapaieabHOCTH ABYX 1 ®opMyaIMpOBaTh ONPEICICHUS:
IPSIMBIX napasenbHbIX MPSMBIX, PACCTOSHUS

31 | Pemenue 3a/1a4 Ha IPUMEHCHUE 1 MEXAy NapaJuICIbHBIMU IIPSIMBIMU,
[IPU3HAKOB NapAJIICIbHBIX BHCIIHETO yIJIa TPCYTOJIbHHKA,
IPAMBIX TMIIOTEHY3bl U KaTeTa; CBOMCTBA:

32 | O6 akcuoMax TreOMETpHH. 1 NapaJIeJIbHBIX NPAMBIX; YTJIOB,
AKcHOMa napajielbHbIX MPSMBIX 00pa3OBaHHBIX [PH MEPECCUCHUH

33 | IIpoekt mo teme: «Poib 1 TNapajiieNbHBIX MPAMBIX CEKYILCH
POCCUICKMX YYEHBIX B pa3BUTUHU
TeOMETPUH

34 | CgoiicTBa napauieibHbIX IPSIMBIX 1

35 | CoiicTBa nmapauieIbHBIX TPSIMBIX 1

36 | CpoiicTBa napauieiabHbIX TPSIMbIX 1

37 | Pemenue 3a1a4 Ha IpUMEHEHHE 1
CBOWCTB MapaUIeIbHBIX MPSIMbIX

38 | Pemenue 3a/1a4 Ha IPUMEHEHUE 1
CBOWCTB M ITPU3HAKOB
TapaJIebHBIX MPSIMBIX

39 | Pemenue 3a1a4y Ha IpUMEHEHHE 1

CBOMCTB U ITPU3HAKOB
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napajICJIbHBIX NPAMBIX

40

Konrponsnas padora Ne 3 o
teme: «[lapaienbHble mpsiMBIe»

CTO

I'naBa IV. CooTHOIIEHUS] MEXKTY

pPOHAaMU U YTJIaMU TPEYTOJIbHHUKA

18 14

41

TeopeMa 0 cymme yrioB
TPEyrojbHUKa

42

Bremnuil yros TpeyrojbHHUKA.
Teopema o BHelIHEM yriie
TPEYrOJIbHUKA

43

Teopema 0 COOTHOIICHUSIX MEXKIY
CTOpPOHAMHU U yriaMu
TpeyrojbHUKa

44

HepaBeHCTBO TpeyronbHHKa

45

Pemenue 3agau. HepaBeHcTBO
TpeyrojbHUKa

46

KonTponbnas padora Ne 4 o
Teme: «COOTHOIIEHUS MEXKAY
CTOPOHAMHU U yIJIaMHU
TPEYrOJIbHUKA

47

Hexkotopsie cBolicTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

48

IIpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

49

Pemenue 3aga4y Ha npUMEHEHUE
CBOICTB MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

50

Pemenue 3a1a4 Ha npUMEHEHNE
IPU3HAKOB IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

51

PaccrostHue OT TOUKH 10 IPSAMOM.
Paccrositnue mexny
napajyieIbHbBIMU NPSIMBbIMU

52

ITocTpoeHne TpeyrojJbpHHUKA 1O
TpEM dJIEMEHTaM

53

ITocTpoeHne TpeyrojJbpHHUKA 1O
TpEM dJIeMEHTaM. 3aJa4ul Ha
IIOCTPOCHHE

54

[TocTpoeHue TpeyroiabHHUKA O
TpEM 2JIeMeHTaM. 3a7a4uu Ha
OCTPOCHHE

55

Pemenue 3aga4 Ha moCTpoeHUE

56

Pentenue 3amad mmo reme:
«IpssmoyrosbHbIE
TPEYTOJIbHUKU

57

Pemenne 3amad 1o Teme:
«IIpssmoyrosibHBIE
TPEYTOJILHUKN

58

KonTponbnas padora Ne 5 o
teme: «IIpsiMmoyronbHbIe
TPCYTrOJIbHUKH))

@OopMynHMpOBATH OIIPEACIICHUS: CYMMBbI
YJIOB TPEYTOJIbHHKA; BHEIHETO yIia
TPEYrOJIbHUKA; COOTHOLLIEHUN MEXKIY
CTOPOHAMH U YIJIAMHU TPEYTOJIbHUKA;
HIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA; OCHOBHOE
CBOMCTBO NapaJUICIbHBIX MPAMBIX;
NIPU3HAKU: [TAPAJUIETIbHOCTH NPAMBIX,
paBEHCTBA NPSMOYTOJbHBIX
TPEYrOJILHUKOB. JlOKa3bIBaTh: TEOPEMBI O
CBOMCTBAX NapaJuICIbHBIX NPAMBIX, O
CyMMe€ YIJIOB TPEYTOJIbHUKA, O BHELIHEM
yIJi€ TPEYroJbHUKA, HEPABEHCTBO
TPEYrOJIbHUKA, TEOPEMBI O CPAaBHEHUH
CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O
CBOMCTBAxX IPSIMOYI'OJIBHOI'O
TPEYTrOJIbHUKA, IPU3HAKY NTapaJlJIeJIbHBIX
IPSIMBIX, PAaBEHCTBA MPSIMOYTOJIbHBIX
TPEYroJbHUKOB. PemaTs 3anaun Ha
BBIYKCIICHHE U JI0KA3aTEIIbCTBO
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[ToBTOpEHME 10 u | 3akperuieHre 3HaHUN, YMEHU U HABBIKOB,
59 | Pemenue 3a1a4 o teme: 1 MIOJIy4YEHHBIX HA YPOKaX.
«HauvanbHbIe TEOMETPUYECCKHE
CBEJICHUS
60 | Pemenue 3aga4d mo teMe: 1
«HavanbpHbIE TEOMETPUUYECKUE
CBEICHHS
61 | Pemenue 3amau 1o teme: 1
«TpeyroabHUKNY
62 | Pemenue 3amav 1o teme: 1
«TpeyroabHUKNY
63 | Pemenue 3amau 1o teme: 1
«IIpssmoyrosbHbBIE
TPEYTOJTBHUKN)
64 | Pemenue 3amau 1o teme: 1
«IIpssmoyrosbHbBIE
TPEYTOIHHUKN)
65 | Pemenue 3aga4d no teMe: 1
«ITapannenbHble IPSMBIE)
66 | Pemenue 3aga4d no teMe: 1
«TapannenbHble IPSMBIE)
67 | 'eomeTpusi B ICTOPUIECKOM 1
pa3BUTHU
68 | [IlpomexxyTouHas arTecranus 1
Hroro: 68
8 kaacc
No HauMeHOBaHME pasIelioB i Kou- OcHoBHbIE BUABI y4EOHOH AESITETbHOCTU
i e BO oOyuaromuxcs
4acoB
I'nmaBa V. UeTbIpexyrojibHUKH 14 ITosICHATB, YTO TaKOE YETBIPEXYTOJILHUK.
1 MHOTOyroIbHUK. 1 OnuchIBaTh AJIEMEHTHI YETHIPEXYTONIbHUKA.
YeThIpeXyroJbHUK Pacrio3HaBaTh BBITYKJIbIC U HEBBITYKIIBIE
5 BxonaHas quarsHoctTudeckas 1 ‘ICTBIpéXYFOJ'IBHI/IKI/I."I/I306pa)KaTb 1 HaXOJUTh
paborta Ha PUCYHKaX YeTHIPEXYTOJILHUKH Pa3HBIX
3 IMapasenorpamm 1 BUJIOB U UX d7eMeHThl. DopMynupoBarth
4 Pemienue 3a71a4 110 TEME: 1 OMpPCACIICHHA: ITapaljIcjiorpamMmmMma, BbICOTBL
«Hapa_]‘[ﬂeﬂorpaMM» napajjejgorpaMmma; NpsaMoyroJjibHuKa, p0M6a,
5 | IIpusHAaKu HapasIeorpaMma 1 KBajipara; CpeHCH JIMHUU TPEYTOJIbHHUKA;
Pemlene 3a1a4 0 TeMe: Tpamenuu, BEICOTHI TPaelnu, CpeaHeit
6 «[Ipu3Haku 1 JUHUH TPaTeIHH; [IEHTPATLHOTO yTiia
napaluIeorpaMma OKPYXHOCTH, BIMCAHHOTO yIJIa OKPYKHOCTH;
7 Tpanewus 1 BITHCAHHOTO 1 OHHcaHHovro
Pelienne 3a1ad 10 TeMe: YeThIPEXYTrOIbHUKA; CBONCTBA!
8 «Tpanerus» 1 napajuiesiorpaMmma, HpﬂM(jerJ'IBHI/IKa, pomO0a,
9 TIpAMOYTONBHHK 1 KBaJipaTa, CpeIHUX JTUHUHN TPEYroIbHUKA
10 | PomG 1 W TpaIlelliy, BIMCAHHOTO YTJIa, BIIUCAHHOTO U
11 | Ksanpar 1 OTHMCAHHOTO YeThIPEXYTOIbHUKA; TPU3HAKU:
[ ————— napajureJiorpaMma, psiMOyToJIbHHKA, poMOa,
12 | «IIpsamoyronbHUK, poMO U 1 BIMCAHHOTO 1 OINCAHHOTO
KBAIPAT qumpexyrom,HHKa._gloxazblBaTL: TEOPEMBI O
13 | OBobuweHHe 1o TeMe: 1 CyMME€ YTJIOB YETBIPEX YT OIHHHUKA, O
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«YeTbIpexyrobHUKI

Konrponsnas padora Ne 1 o

rpajlyCHOI Mepe BIIMCAaHHOTI'O yIJja, O
CBOICTBAaX M MPU3HAKAX MapajliesIorpaMMma,
IPSMOYTOJIbHUKA, poMOa, BIIUCAHHOT'O U

14 Teme: «UeThIPeXyrOMbHIKI 1 OIIMCAaHHOTO qupréxyI‘OJIBHI/IIfa. [IpumensaTs
M3Yy4YEHHbIE OIIPEAEIICHUs], CBOWCTBA
Y IPU3HAKU K PELICHUIO 3a7a4
I'masa VI. I[Lnomann 14 [TosicHATB, YTO TaKO€ IUIOIIAb
15 | [Inomaab MHOTOYroJbHUKA 1 MHOTrOyrojpHuka. OnucsiBaTh
16 Pewrenue 3amau no reme: 1 MHOTOYT'OJIbHUK, €TI0 3JIEMEHTBI; BBIITYKIIbIE U
«IToma e MHOTOYTOJIBHHUKAY. HEBBIMTYKJIbIE MHOTOYTOJIbHUKH. M300paxars
17 | Ilnomaap napamienorpaMma 1 1 HaXOJWUTh Ha PUCYHKaX MHOTOYT'OJIbHUK U
Pemmenue 3azay o teme: €ro 3JICMCHTBI; MHOT'OYI'OJIbHUK, BIIMCAHHBIN
18 | «Ilomanp 1 B OKPY>KHOCTb, U MHOTOYTOJIbHUK,
rapasuieJiorpaMma OIMMHMCAaHHBIM OKOJIO OKPYXHOCTH.
19 | [Mnomanp TPEyroiabHUKA 1 @opMyIHpPOBATH: ONPEACIICHHS: BIIMCAHHOIO
20 Pellenye 3a1a4 0 TeMe: L Y ONMCAaHHOTO MHOT'OYT'OJIbHUKA, IO IN
«[I101Ia1b TPEYTOIBHIKAY MHOI'OYTOJIbHUKA, PABHOBEJIMKHUX
21 | Inowans Tpaneuun 1 MHOT'OYTI'OJIbHUKOB; OCHOBHBIE CBOMCTBA
” Pellenne 3a1a4 110 TeMe: 1 IJIOIAa I MHOTOYTOJIbHUKA. Jl0Ka3bIBATH:
«IL101mAb TPANCIHHY TEOPEMBI O CYMME YTJIOB BBIITYKJIOTO N-
23 | Teopema ITudaropa 1 YTOJIbHUKA, IUIOIIAIA IPIMOYTOJIbHUKA,
PelleHne 3a1a4 110 TeMe: IUIOUIA/IM TPEYTOJIbHUKA, IJIOIAAHN TPANeUH.
24 «Teopema [Tudbaropar» 1 [IpuMeHATh U3yUeHHBIE ONPEAEICHUS,
Pemenue 3a1ad 1o TeMe: TEOpeMBI U (POPMYJIbI K PELICHUIO 3a1a4
25 «[Inomanp» 1
26 [Ipoekr o teme: «lIudarop u 1
€ro TEOpeMa
27 O0600611eHKe IO TeMeE: 1
«IInomanp»
28 KonTponbnas padora Ne 2 o 1
teMe: «llimomansy»
I'naa VII. IlonoOHbIe TpeyroabHUKN 19 dopMyIMpoBaTh: ONpeaeeHne NoJ00HbIX
29 Onpenenenne nNog0OHBIX 1 TPEYrOJIbHUKOB; CBOICTBA: MEMaH
TPEYroJIbHUKOB TpPEeYrojbHUKa, ONCCEKTPUCHI TPEYTOJIbHUKA,
30 OTHoleHne mIomanei 1 NepeceKalouXcs Xop, KacaTeJlbHOU
MO/I00HBIX TPEYTOJILHUKOB U CeKyIlel; IpU3HaKu Nogo0us
31 [TepBsIii mpU3HAK TO100US 1 TPEYrOJIbHUKOB
TPEYroJIbHUKOB
32 Bropoii npusnak nogodus 1
TPEYrOJIbHUKOB
33 Pemenne 3ama4 no reme: 1
«ITpusHaku nomodus»
34 Tperuit npuszHak nogoOus 1
TPEYrOJIbHUKOB
Pemrenue 3agad mo treme:
35 | «IIpusnaku nmomobus 1
TPEYTOJIbHUKOBY
Kontponsnas padora Ne 3 o
36 | Teme: «[lomoOHBIE 1
TPEYTOJIbHUKN»
37 | Cpenusisi TUHWS TPEYTOJILHUKA 1
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[IponopiimoHanbHbIE OTPE3KU

38 | B IpsAMOYTOJIBHOM 1
TPEYrOJIbHUKE
Pewmenue 3amau no reme:

39 | «IIpomopuroHaibHBIC 1
OTPE3KM»

[IpakTrueckue NpuoKeHus

40 | momoOust TPEYTrONIbLHUKOB 1
(MeTon moo0ust)

a1 [Tpumenenne nogo0ust K 1 Jlokxa3bIBaTh:
pEenIeHuIo 3a/1a4 teopemsl: Paseca, 0 IPONOPLUUOHAIBHBIX

42 [Tpumenenue mompoous K 1 OTpe3Kax, O CBOMCTBaX MeAHaH
pEelIeHuIO 3a/1a4 TpeyrojbHUKa, OUCCEKTPUCHI TPEYTOJIbHUKA;
[IpoexT no Teme: CBOICTBa: NEPECEKAIOLIUXCSI XOP/,

43 «IIpumenenue moaoous 1 KacaTeJIbHOU U CEKYIIEH;

TPEYrOJIbHUKOB MTPU MPU3HAKH TOJJ00US TPEYTOJIbHUKOB.
M3MEPUTENbHBIX paboTax» [IpuMeHATh U3yUEHHbIE ONPEIECTICHUS,
CI/IHyC, KOCHHYC U TaHI'€HC CBOWCTBA U IMPU3HAKHK K PCIICHHUIO 3aaa4

44 | OCTPOTO yIuIa 1
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA
3HaueHUs CUHYCa, KOCUHYCA,

45 | TaHreHca AJig yriioB 30°, 45% u 1
60°
Pewmenne 3amau no reme:

«COOTHOLIEHUS MEXAY

46 | cTOpOHAMH U yrilaMH 1
MPSIMOYTOJIBHOTO
TPEYTrOJILHUKAY
KonrtponsHas padora Ne 4 1o

47 | reme: «IlogoOHbIe 1
TPEYTOJIbHUKH

I'maBa VIII. OxpyxxHOCTB 15 N3o0paxkaTs Ha pUCYHKAaX OKPY>KHOCTH U €&

48 Bsaanjoe pacrosoKeHue 1 AJIEMEHTBI; KacaTeJIbHYIO K OKPYKHOCTH;
MIPSIMON U OKPYKHOCTH OKPY>KHOCTbD, BIIUCAHHYIO B TPEYTOJIBHUK, U

49 | KacartenbHasi K OKPYXHOCTH 1 OKPYKHOCTb, OIMCAHHYIO OKOJIO HETO.

50 Pemenue 3aia4 no teme: 1 OmnuchIBaTh B3aUMHOE PACIIOI0KEHUE
«KacarenbHas K OKPY>KHOCTH) OKPY’KHOCTHU U HpHMOI}'I. CDOpMyJ'II/IpOBaTBZ
]—‘paﬂyCHag Mepa Iyru ONpeACIICHUA: OKPY>KHOCTH, Kpyra, ux

51 | okpyxkHOCTH. LleHTpanbHbIN 1 AJIEMEHTOB; KacaTeIbHON K OKPYKHOCTH;
yron OKPYXHOCTH, OITMCAHHOW OKOJIO

52 | Teopema O BIIMCAaHHOM yTJIe 1 TPEYroJIbHUKA, U OKPY’KHOCTH, BIIMCAHHOH B
PellieHue 3a1a4 Mo TEME: TPEYTroJbHUK; CBOICTBA: CEPEAUHHOTO

53 | «llenTpanbHbie U BIIMCAHHBIE 1 nepreHaAukysipa kak ['MT; GuccexTpucsl
YITIBI» yria kak ' MT; kacaTenbHOM K OKPYXHOCTH;
Pelenue 3a1a4 10 TeMe: JIMaMeTpa 1 XOp/ibl; TOUKH MepeceyeHus

54 | «lleHTpanbHbIC U BIHCAHHBIC 1 CCPCAIMHHBIX MEPUCHANKYIIAPOB CTOPOH
YIIIBI» TPEYrOJIbHUKA; TOUKU NIEPECEUCHUS

55 | CBOHCTBO GHCCEKTPHCH yIila 1 6I/ICCGKTpI/ICVy1"J'IOB TPEYTONbHUKA; TIPU3HAKH

6 CBOHCTBO CEpEIMHHOTO . KacarelnbHOU. JloKa3bIBaTh: TEOPEMBI O

neprneHuKynsapa. Yersipe

CEepEeTMHHOM MEPHEeHIUKYIIsSIpe U OuCCeKTpHce
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3aMeUaTeIbHBIC TOUKH yria kak ['MT; o cBolicTBax kacarenbHOM; 00
TPEYroJIbHUKA OKPY>KHOCTH, BIIUCAHHON B TPEYTOJIbHUK,
57 | BnucanHas OKpy»XHOCTb 1 OIMCAHHOM OKOJIO TPEYTOJIbHUKA; IPU3HAKU
58 Peuienue 3amay o reme: 1 KacaTeJabpHOM. Pemars OCHOBHEIC 3a71a4i Ha
«BniucaHHast OKPY»KHOCTbY [IOCTPOEHHUE: TIOCTPOCHUE YIJiia, PABHOTO
59 | OnucanHast OKPYKHOCTb 1 JTAaHHOMY; IIOCTPOEHHUE CEPEAUHHOTO
60 Penienune 3a71a4 10 TEME: 1 NEPNCHAUKYJIIApa JaHHOI'O OTPE3KaA,
«Onucangas OKPYKHOCTBY MMOCTPOCHUC HpHMOfI, HpOXOI[SIH.ICfI qucpes3
61 Pemenue 3a/1a4 10 TEMe: 1 JTAHHYIO TOUKY U MEePIEHIUKYISIPHONW JaHHON
«Opr)KHOCTB» HpﬁMOﬁ; MMOCTPOCHUC 6I/ICCCKTpI/ICBI JaHHOI'O
YIJ1a; IOCTPOEHUE TPEYTOJIbHUKA I10 IBYM
CTOPOHAM U YTy MEX]ly HUMU; IO CTOPOHE U
JIByM NMPUJISKAIIUM K HeHl yriaaM. Pemate
62 KOHT_p obHas pabota Ne5 o 1 3aJa4y Ha IIOCTPOEHUE METOIOM
Teme: «OKpYKHOCTE) I'MT. Crtpoutrb TpeyrojibHUK MO TPEM
cropoHaM. Pemiars 3a/1aun Ha BBIYHUCIICHUE,
JI0Ka3aTeJIbCTBO U MOCTPOCHHE
[ToBTopenue. Pemenne 3anau 6 3akperieHue 3HaHU, YMEHUN U HABBIKOB,
CaoiicTBa MOJIyYEHHBIX Ha YPOKaX.
63 | 4eTBIPEXyroJbHUKOB, UX 1
IJI01A 1
64 | [logoGHBIE TPEYTONBHUKH 1
65 | OkpyXHOCTh 1
66 | OKpyXHOCTh 1
67 Pewenue 3amau no kypey 1
reoMeTpuu 8§ Kiacca
68 | [IpomexxyrouHas arTectanus 1
Uroro: 68
9 kJacc
Kon-Bo OcHoBHbIE BUABI y4EOHOH AEITETHHOCTU
Nen/m | HaumeHoBaHMe pa3fenoB 4aCOB 06ydaroImxcst
TeM
I'maBa IX. BekTopsl. 8 OnuceiBath MOHATHUSA BEKTOPHBIX u
1 IlonsiTHe BeKTOpa 1 CKALIpHBIX  BenuuuH.  MiumrocTtpupoBathb
2 IlonsiTue BekTopa 1 MIOHATHE BekTOpa. DOPMYIHPOBATH:
3 CrnosxeHue U BbIYUTaHHUE 1 OTIPEIIEIICHUSL: MOy BEKTOpa,
BEKTOPOB KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB,
4 CrnokeHue U BeIUUTaHue 1 KOOpAWHAT BEKTOpPa, CYMMBI BCKTOpPOB,
BEKTOPOB pPa3HOCTU  BEKTOPOB,  IMPOTHUBOIOJIOKHBIX
5 BxojHas IMarHocTuuecKas 1 BEKTOPOB, YMHOXXEHHS BEKTOpa Ha YHCIIO,
paboTa CKJIIPHOTO MIPOU3BEICHUS BEKTOPOB;
6 VMHOKEHHe BEKTOpa Ha 1 CBOMCTBA: paBHBIX BEKTOPOB, KOOPAMUHAT
YHCIIO PaBHBIX BEKTOpPOB, CJOKEHHUS BEKTOPOB,
7 TIpUMEHEHHE BEKTOPOB K 1 KOOpPJAMHAT BEKTOpa CYMMBI M BEKTOpa
pelIeHNIo 3aad Pa3HOCTU JBYX BEKTOPOB, KOJUIMHEAPHBIX
8 TIpHMeHEHNE BEKTOPOB K 1 BEKTOPOB, yYMHOXXEHHUS BEKTOpa Ha YHCIIO,

PEUOICHUTIO 3a1a4

CKQJSIPHOTO TPOW3BEICHUS JIByX BEKTOPOB,
MEePIEHANKYISIPHBIX BEKTOpPOB. JlOKa3bIBaTh
TEOPEMBI: O  HAXOXKJIECHUU  KOOpPJIHWHAT
BEKTOpa, O KOOPAMHATAX CYMMbI U Pa3HOCTH
BEKTOPOB, 00 yCIOBHH KOJJTMHEAPHOCTH JIBYX
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BEKTOPOB, 0 HaXOXJICHUN CKaJISIPHOTO
MIPOU3BEICHUSI JIBYX BEKTOPOB, 00 YCIOBUHU
nepreHauKyasipHocTH. Haxomute KocuHyc
yrila MEeXay AByMs Bektopamu. [IpumeHATh
U3y4dCHHBIC OIIpe/IeTICHNS, TEOPEMBI
1 (GOPMYIIBI K pEIICHUIO 33134

I'maBa X. Metoa KoopAuHAT 10 OnuceIBaTh NPSMOYTOJIBHYIO CUCTEMY
KoopauHaT. @OpMyIupOBaTh: ONPEEIICHUE
ypaBHEHUs (HUTYPBI, HEOOXOIUMOE U

9 KoopauHats! BeKTOpa 1 JIOCTaTOYHOE YCJIOBUS NApalICIIbHOCTU ABYX

10 | Koopaunatel BekTOpa 1 IPSIMBIX. 3alMCBIBATh U TOKA3bIBATh

11 [Ipocreiimue 3anaumn B 1 (OpMYJIBI PACCTOSHUS MEXKIY JBYMS
KOOpAMHATAX TOYKaMU, KOOPJIMHAT CEPEANHBI OTPE3KA.

12 HpOCTeﬁmne 3344 B 1 BremBoautn YpPaBHCHHC OKPYKHOCTH, oO1ee
KOOpIUHaTax YpaBHCHHUE IIPAMOUN, YPaBHCHHUE IIPAMOU C

13 VpaBHEHHS] OKPYKHOCTHU H 1 yrI0BBIM KO3 duimeHToM. J[oka3piBaTh
TIPSIMOi HEOOXO0UMOE U JOCTATOYHOE yCIIOBHE

14 | YpaBHEHHS OKPYXKHOCTH H 1 napajyieIbHOCTH JIBYX NPAMBIX. [[pumeHsTh
IPSIMOI U3YUYEHHBIE ONPEIEIICHNUS, TEOPEMbI

15 | VpaBHEHUs OKPY)KHOCTH U 1 1 (opMyIIBI K PEIICHHUIO 32124
IPSIMOI

16 Pewmenue 3amad 1o teme: 1
«Metoa KOOpIMHAT»

17 Pewmenue 3amay 1o teme: 1
«Metoa KOOpIAMHAT»

18 | KontponbHas padorta Ne 1 mo 1
teMe: «MeTrox KoopauHaT»

['maBa X|. CooTHOMIEHUS] MEXKTY 11 DopMyJIUPOBATh: ONIPEACIIEHUS: CUHYCA,
CTOpPOHAMHU U yIJ1aMU TPEYroJbHHUKA. KOCHHYCa, TAHT€HCa, KOTAHT'€HCa yIiia OT 0
CkansipHO€ MPOU3BE/ICHNE BEKTOPOB 110 180; CBOWCTBO CBSI3H JUIMH AHATOHAICH 1

CTOpOH napayenorpamma. opmynupoBaTth

19 | Cunyc, KOCUHYC, TAHT€HC, 1 U Pa3bsCHITH OCHOBHOE
KOTaHT€HC YrIJia TPUTOHOMETPHUECKOE TOXKIECTBO.

20 CuHyc, KOCHHYC, TAaHTEHC, 1 BrruucnaTe 3HaUY€HNE TPUTOHOMETPUYECKOU
KOTaHI'€HC yIJia (yHKIMHU yriia 110 3HAaYE€HUI0 OJJTHOM U3 €ro

21 CuHyc, KOCHHYC, TAHT'€HC, 1 3a1aHHBIX QYyHKIUA. DOpMYITUPOBATH U
KOTaHTEHC yIJia JIOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHUHYCOB,

22 CooTHoLIeHUS MEXTY 1 CICICTBUS U3 TCOPEMBI KOCMHYCOB H
CTOPOHAMH U yIJIaMu CHUHYCOB, O IUIOIIAIN OTIUCAHHOTO
TpeyroabHUKa MHOTOYTI'OJIbHUKA. 3aMHUChIBaTh U JJOKa3bIBaTh

23 | COOTHOMIECHNUS MEKTY 1 (hopMyIIBI 111 HAXOKIECHUS TIIOIIA TN
CTOPOHAMH U YIJIaMH TPEYroJbHHUKA, paJNyCOB BOUCAHHOU U
TpeyroJbHIKA OMMCAaHHOM OKPY>KHOCTEW TPEYroJIbHUKA.

24 | CooTHOMEHHS MEX Ty 1 [IpuMeHsTh H3ydeHHBIE OTIPEICTICHUS,
CTOPOHAMH U YIJIaMH TEOpeMBI U (POPMYIIBI K PEUICHHIO 3a7a4
TPEYroJIbHUKA

25 | COOTHOIIEHUS MEXKITY 1
CTOpPOHAMHU U yriaMu
TpeyrojbHUKa

26 | CkaysipHOE ITPOU3BE/ICHUC 1
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BEKTOPOB

27 | CkanspHOe IpOu3BEACHUE 1
BEKTOPOB
28 Pemenue 3amad 1o teme: 1
«COOTHOULIEHUST MEKITY
CTOPOHAMH U yIIIaMu
TPEYrOJIbHUKA»
29 | KonTtpoasHas pabora Ne 2 o 1
TeMe: «COOTHOIICHUS] MEXTY
CTOPOHAMH U yIIIaMU
TpeyroibHuka. CkaasipHoe
MIPOU3BE/ICHNE BEKTOPOB.
I'nmaBa Xl|. [lnuHa OKpy>XHOCTH U 12 [TosicHATB, YTO TaKOE LIEHTP U LEHTPAIBHBIN
IIoua1b Kpyra yroJI PaBHUJIBHOT'O MHOTOYTOJIbHUKA, CEKTOP
U CErMEHT Kpyra. @opMynupoBaTh:
30 | [IpaBunbHbIE 1 orpezieNieHue MPaBUILHOTO MHOTOYTOJIbHUKA;
MHOTOYT'OJIbHUKH CBOICTBa MPaBUIILHOI'O MHOTOYTI'OJIbHUKA.
31 [TpaBunbHBIE 1 Jloxa3piBaTh CBOMCTBA IPaBUIIbHBIX
MHOTOYT'OJIbHUKH MHOT'OYT'OJIbHUKOB. 3alIUChIBATD U
32 | [IpaBuibHBIC 1 Pa3bACHATH (GOPMYIIbI JUTMHBI OKPY>KHOCTH,
MHOT'OYT'OJIbHUKH rmjaomaan Kpyra. 3anuceiBaTh U JOKa3bIBATh
33 [TpaBuibHEIC 1 (hopMyIIbI UTMHBL AYTH, TUIOMIA/IA CEKTOPA,
MHOTOYTOJIBHUKHU (bOpMy.HI)I JJI1 HAXOKACHUA paanyCOB
34 | JlnuHa OKPY/KHOCTH H 1 BIIMCAHHOW U OMHCAaHHOM OKPY>KHOCTEN
TLIOMA/b KPyra IPAaBUJIBHOTO MHOTOYrosibHUKa. CTPOUTH €
35 | JlmMHa OKPYXHOCTH U 1 MOMOIIBIO IIUPKYIISl U IMHEHKHU MpaBUIIbHBIC
IUIOIIA b KPyra TPEYTrOJIbHUK, YETHIPEX YT OIbHHUK,
36 | JlnmHa oxpyxHOCTH M 1 HIeCTUYTOJIbHUK. [IpuMeHsATh H3yueHHbIE
ILIOIIA /b KPyra onpeiesIeHus], TEOPEMBbI U (OPMYJIbI K
37 | JlnuHa OKPYKHOCTH H 1 PCILICHHIO 3a/1a4
TUIOMIA/lb Kpyra
38 | Pemenue 3amau no teme: 1
«/lmmHa OKpYKHOCTH 1
TUIONIA/Ib KPyTay
39 Pemenne 3amay no teMe: 1
«/lmuHa OKpYKHOCTH 1
IJIONIA/Ib KpyTray
40 | Pemenue 3a1au no Teme: 1
«/lmmHa OKpYKHOCTH U
TUIONIAIb KPYyTay
41 | KonrpomabHas padorta Ne 3 o
TeMe: «JlJInHa OKPY>KHOCTH U 1
IUIOLIA/lb KpyTray
I'maBa XIII. JIBnxenus 8 [IpuBoauThE MpUMeEpHI TPeoOpazoBaHus
42 | IloHsiTHE OBM>KEHUS 1 ¢uryp. OnuceiBats npeodpazoBaHus Guryp:
43 ITonsgaTue nBUXEHUS 1 MapajyieabHbIN MTEPEHOC, OCEBAsi CAMMETPHS,
44 | TloHATHE IBUKEHUA 1 LIEHTpabHasi CHMMETpPHS1, TOBOPOT,
45 HapaHHCHBHBIﬁ MIEPEHOC U 1 TOMOTECTHUA, HO}IO6I/Ie. CDOpMy.]'H/IpOBaTBZ

IIOBOPOT

OTIpeJIeNIeHUs: IBUKEHHUS; PaBHBIX QUTYP;
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46

[TapannenbHbIN IEpEHOC U
IOBOPOT

47 | IlapannenpHbIiA MEPEHOC U
MIOBOPOT

48 Pemenue 3amad 1o teme:
«IIToBopoT»

49 | KonTtposbHas padora Ne 4 o

TeMe: «/IBuxKeHUs»

TOYEK, CAMMETPUYHBIX OTHOCHUTEIHHO
MIPSIMOM; TOYEK, CUMMETPUYHBIX
OTHOCHUTEJILHO TOUYKH; (PUTYPBI, UMEIOIIECH OCh
CUMMETpPUH; (PUTYPBI, UMEIOILEH LIEHTP
CUMMETPHUH; TOAOOHBIX (DUTYp; CBOMCTRBA:
JBU>KEHUS, MAPAIIIEITBHOIO IIEPEHOCA, OCEBOM
CUMMETPHH, IICHTPAILHONH CUMMETPHH,
MOBOPOTA, TOMOTETUH. J[OKa3bIBaTh TEOPEMBI:
0 CBOMCTBAX MapajuIeIbHOTO MTepeHoca,
OCEBOM CUMMETPHH, LICHTPAJIbHON
CUMMETpPHH, TIOBOPOTA, TOMOTETHUH, 00
OTHOIICHUHA HJIOH_IaI[GfI HOI[O6HBIX
TPEYroJIbHUKOB. [I[puMEHsATh U3yueHHbIE
OTpeIeNICHUs, TEOPEMBI B POPMYIIBI K
peNIeHUIO 3a/1a4

I'maBa XIV. HauansHbie cBEIEHIS U3

CTEPEOMETPHUH
50 | MuororpaHHUKH
51 | MHOrorpaHHUKH
52 | MuororpanHuKu
53 | MHOrorpaHHUKH
54 | Tena u NOBEPXHOCTU
BpalCHUS
55 | Tena 1 moBEepXHOCTH
BpalICHUs
56 | Tema u moBepXHOCTH
BpalICHUS
57 | Tena 1 moOBEpXHOCTH
BpalICHUs
I'maBa XV. O6 akcuomax
TUTAHUMETPUH
58 | OO0 akcroMmax IJIaHUMETPHH
59 | HekoTopsle cBeeHHS O

Pa3BUTUU T€OMETPHUH.
Pemenue 3agau.

OOBACHATH, UYTO TAKOE MHOTOTPAHHUK, €TO
rpaHu, pedpa, BEPIINHBI, JUAroHalu, Kakon
MHOTOTPaHHHUK Ha3bIBACTCS BBITYKIIBIM, YTO
Takoe N-yrojpHas Mpu3Ma, e OCHOBAHUS,
OOKOBBIE TPaHU U OOKOBBIE pedpa, KaKas
npu3Ma Ha3bIBACTCS MPSIMON U KaKas
HAKJIOHHOH, YTO TaKOE€ BBICOTA MPU3MBI,
Kakasi Mpu3Ma Ha3bIBAeTCs
NapajuiesIenuIIeIOM U Kakou
napasuieNienunel Ha3bIBaeTCs
IPSMOYTOJIbHBIM; (hOPMYITHUPOBATH U
00OCHOBBIBATh YTBEPKIIEHHUSI O CBOMCTBE
JIaroHael mapaieNienuIe/a u 0 KBaaparTe
JUaroHaJId MPsIMOYTOJILHOTO
napaieNenunena; 0ObsICHATh, YTO TAKOE
00bEeM MHOTOI'PaHHHKA; BBIBOJIUTH (C
nomouisio npunuuna Kasansepu) popmyny
o0beMa IMPSMOYTOJILHOTO Mapajuleenunenia;
OOBSICHATH, KAKOW MHOTOTPAaHHHUK HA3bIBAETCS
OUPAaMUJION, YTO TaKOe OCHOBaHME, BEPIIMHA,
O0KOBBIE TpaHU, OOKOBBIE pedpa U BbICOTA
MUPaMUIbI, KaKasi MIpaMuIa Ha3bIBACTCS
NpaBUIbHOM, YTO Takoe arnodema
MPAaBUILHON MIUPAMHUIBI, TIPUBOIUTH
dhopMyny oObemMa mupamMuibl; OObIICHSITD,
KaKoe TeJI0 Ha3bIBACTCS IUIIMHIPOM, UTO
TaKO€ €ro OCh, BHICOTA, OCHOBaHMS, PAINYC,
O0KOBas MOBEPXHOCTh, 00pa3yIoIIKeE,
pa3BepTKa OOKOBOI MOBEPXHOCTH, KAKUMHU
(dhopmynaMu BEIpaXKAOTCS 00bEM U TIIOIIA b
OOKOBOW TOBEPXHOCTHU LIMIMH]PA;
OOBSICHATH, KAKOE TEJI0 HA3bIBAETCSI KOHYCOM,
YTO TaKOE €ro 0Ch, BBICOTA, OCHOBAHHE,
OOKOBasI MOBEPXHOCTH, 00pa3yIoOIIHNe,
pa3BepTKa OOKOBOI MOBEPXHOCTH, KAKUMHU
(hopMyIaMH BEIPAXKAIOTCS KOHYC U TUTOMIA/Ib
OOKOBOW OBEPXHOCTH KOHYCA.
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[ToBTrOpenue. Pemenne 3amau 9
60 | TpeyronbHHKH. 1 3akperyieHre 3HaHW, YMEHU U HABBIKOB,
COOTHOIICHUS MEXTY MOJYYCHHBIX Ha YPOKaX.
CTOpPOHAMH U YIJIaMH
TPEYroJIbHUKA.
61 | YerhlpexyroibHUKU 1
62 [Tnomans 1
63 | [logoOHbIE TPEYrOJbHUKI 1
64 | OKkpy>XHOCTb 1
65 | Okpy>XHOCTb 1
66 | MroroBoe moBTopeHue 1
67 | UTororoe moBTopeHue 1
68 | MroroBast KOHTpOJIbHAS 1
pabora
Hroro: 68

Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecneyeHusi 00pa30BaTeJbHOI0 Mpouecca

Y4eOHO-MeTOIMYECKUE CPEICTBA pealn3alii IpOrpaMMBbl HapaBieHbl Ha 00eCIeueHne
[IMPOKOT0, MOCTOSHHOTO M YCTOWYMBOTO JIOCTyMHa JJsi BCEX YYaCTHUKOB 00pa30oBaTENbHOTO
nporecca K 000  mHGpOpManmMM, CBS3aHHOW C pealu3alueidl JaHHOH TMpOTpaMMBI,
IUTAaHUPYEeMBbIMH  pe3ynbTaTamu. K yueOHOMYy 00OpYAOBaHUIO NPEIbSIBISIIOTCS CIENHUaIbHbIC
NeIarormyeckre, JCTeTUYEeCKUe W TUTHeHW4eckue TpeboBaHus. [lombop y4eOHBIX CcpencTB
ompezensercs 3aauaMd ypoka M Kypca B IeJIOM. MarepHalbHO-TEXHHYECKoe oOecredeHue
COOTBETCTBYET 0COOBIM 00pa3oBaTeIbHBIM MOTPEOHOCTIM oOydaronmxcs ¢ 3I1P.

Ne | HaumeHoBaHue OOBEKTOB M CPEICTB  MaTepHalbHO-TeXHUYecKoro | KosmuecTs
/o | obecrieyueHus 0

1. | OcHoBHas JIuTEpaTYypa Il Y4YUTEJsl

1.1 | ®enepanbHbIii TOCYIapPCTBEHHBIH 00pa30BaTeIbHBIA CTaHIAPT OCHOBHOTO | 1
obmiero oopaszosanus. — M.: [Ipocsemienue, 2011.

1.2 | I'eometpus. Pabouas nporpamma k yuebnuky JI. C. Aranacana u apyrux. 7- | [
9 xmaccel: yueb. mocobue uiss oOmieoOpa3oBatr. opranusanuit/ B. ©.
Bbyty3o0B. - M.: [Ipocsemenue, 2016

1.3 | IIpumepHBIe TPOrpaMMEI IO y4eOHBIM TipeaMeTaM. MaTtemaruka 5-9 kimacchr | /]

- 3-e wu3panume, nepepaboranHoe — M. IlIpocBemenue. 2011 — 64c
(CtanmapTsl BTOPOTO MOKOJIEHHUS).
1.4 | Atanacsn JI. C.. T'eometpus. 7-9 knacc: yueOH. 1 o01ieoopa3oBar. K

opranuzanuii / Aranacsia JI.C., Byry3os B.®., Kagomuer C.b. u ap. — M.:
ITpoceemnenue, 2018

1.5 | T. M. Mumesko. /lugaktuyeckre MaTepraibl U METOIUIECKHE pil|
PEKOMEHIallUU JIs1 YUUTEINs 1o reoMeTpuu 7 kiacc, M.: M3gaTenbcTBo
«OK3ameny, 2016 r.

2. | lonmosHMTeIbHAS JUTEPATYPA VIS YUUTEJIsI

2.1 | COOpHUK KOHTPOJBHBIX paboT mo reomerpun 7 -9 kmaccsl k ymx JI.C. | [
AtanacsH, B.®. byrysos, C.b. Kanomies, 2018 r.

2.2 | T. M. Mumenko. /lugakTiudeckue MaTepuasbl U METOIUYECKHE J
PEKOMEHIALMM ISl YYUTENS 110 TeomeTpuu 7 kiace, M.: M3narenbcTBO
«Dx3amMeny, 2016 T.

2.3 | T. M. Mumienko. /[ugakTuaeckue MaTepruaibl U METOIUICCKHE jil|
pPEKOMEHIAlMHU AJIsl yYUTENs 1o reomeTpuu 8 kiacc, M.: M3naTenscTBo
«Dx3ameny, 2016 T.

2.4 | T. M. Mumenko. /lugakTiudeckue MaTepuabl U METOINYECKHE J
PEKOMEHIALMM ISl YUUTENs 110 reomeTpun 9 kiace, M.: M3narenbcTBO
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«Dx3ameny, 2017 r.

2.5 | 'eomerpus. Temarmueckue Ttectsl 7-9 xkmacc. T.M. Mumenko. | [
«IIpocsemenuey. 2010.

2.6 | Ypoku reoMeTpud C TpPUMEHEHHEM HH(GOPMAIMOHHBIX TexHomoruit 7-9 | [
kiaccel. E.M. CaBuenko. «[lnaneray. 2011.

2.7 | YuuM TBOpUYECKHM MBICIHTH Ha ypokax Matemarukd. M. HO. Hly6a. M.: |
IIpocsemenue. 2012.

3. | [lonmoJHHUTeIbHAA JIUTEPATYypa 1Jis 00y4YalomuXxcs

3.1 | CinpaBouHHK o MaTeMaTukKe TSt MIKOJIEHUKOB | J]
http://www.resolventa.ru/demo/demomath.htm

3.2 | Enunas xomeknus oOpa3oBaTeNbHBIX pecypcoB. - Pexum mocryma: | J1
http://school-collection.edu.ru/

3.3 | Hogeiimmii moyHpiid cipaBOYHMK MIKOJIBHUKA: 5-11 kiaccsl. B 2 1. i
CD. — (Hogetimue cnpaBounuky mkonbHUKA). [Tox pea. T. . MakcumoBoii.
M.: Dkemo. 2008.

3.4 | Dumuknonenus i nereit  http://the800.info/yentsiklopediya-dlya-detey- | ®
matematika

3.5 | Kypc ucropun marematuku: yueOHoe nocodue. Upkyrck. M3a-Bo Upkyrck | []
yH-Ta. 1995.

3.6 | DHIUKIIONE NS ITI0 MATEMATHUKE Jil|
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA.
html

4. | UudopmanmoHHble cpecTBa

4.1 | Dunuknoneaus maas gereid  http://the800.info/yentsiklopediya-dlya-detey- | [

: matematika

4.2 | DHIUKIIONEANS 110 MATEMAaTHKE pil|
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA.
html

4.3 | CnpaBOYHHK () MaTeMaTHKe TSt IIKOJIbHUKOB | ]
http://www.resolventa.ru/demo/demomath.htm

4.5 | Ypoku o mareMaTHKe, anredpe, reoMeTpiu |
http://www.uroki.net/docmat.htm

4.6 | S uny Ha ypoK MaTreMaTUKH (METOJUuYecKue pa3paboTku).- Pexum nocryna: | [
www.festival.1september.ru

4.7 | NntepHeT-pecypcesl: yuebnble miaatdopmel POILL; Yuu.py; S —kiacc.

5. | MaTepua/jibHO-TeXHHYECKOE OCHAIIleHHE Y4eOHOr o mpoiecca

5.1 | KiaccHas gocka ¢ Hab0OpoM NMPHUCIIOCOOICHUM I KpenIeHHs TaOJMIL. K

5.2 | MarauTtHas gocka. pil|

5.3 | DKCO3UITMOHHBIN 3KpaH. )i

5.4 | KommbioTep. )|

5.5 | [IpoekTop. Jil|

5.6 | JlokymeHT Kamepa I

J1 — neMoHCTpalOHHBIN dK3eMIUIsIp (13K3eMILIsp);
K — nmonHbIil KOMIUIEKT (7151 KaXA0r0 yYeHUKa);

@ — KOMIUTEKT 11 GPPOHTAIBHOM paboThI (He MeHee 1 3K3eMIuIsipa Ha 2 YUEHUKOB);

I1 — koMILIEKT.
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