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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpus Kak OIMH M3 OCHOBHBIX pa3/eiIOB IIKOJIbHOM MAaTE€MAaTHKH, UMEIIIUA CBOECH LENbIO
o0ecrneynTh U3y4eHue CBOMCTB U pa3MepoB (UTyp, UX OTHOIIEHUI U B3aMMHOE PACIOJIOKEHHUE, OIUpaeTCs
Ha JIOTMYECKYIO, 0Ka3aTeJIbHYI0 JIMHUIO. L[eHHOCTh M3y4eHHs reoOMeTpUM Ha YPOBHE OCHOBHOI'O OOLIETo
00pa3oBaHMsl 3aKJIIOYACTCA B TOM, YTO OOYYAIOIIMICS YYHUTCS MPOBOIMTH JOKA3aTEIbHBIE PACCYKICHHS,
CTPOMUTH JIOTMYECKHE YMO3aKJIIOUEHUS, JOKa3blBaThb MCTUHHBIE YTBEPXKIACHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXHBIM, IIPOBOJIUTh PACCYKICHHS «OT MPOTUBHOIO», OTIMYATh CBOICTBA OT IPU3HAKOB, (POPMYJINPOBATH
oOpaTHbIE YTBEPHKICHUS.

Btopoii nenpio u3yyeHus reoMETpUM SIBJISIETCS. UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA IPU PELICHUU
KaK MaTeMaTUYECKUX, TaK M IMPAKTUYECKHUX 3a/lad, BCTPEYAIOIIMXCS B peajabHOM kn3HHU. OOyuaromuiics
JIOJPKEH Hay4UThCs ONPEAETUTh TEOMETPHUECKYIO (PUrypy, OnMCcaTh CIOBaMM JAHHBIM YePTEK MM PUCYHOK,
HallTH MJIOIIAagh 3€MENIBHOTO Y4acTKa, PacCuuTaTh HEOOXOJUMYIO UIMHY ONTOBOJOKOHHOIO Kalels WM
TpeOyeMbIe pa3Mepbl rapaxa JJisi aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JMHUS B
u3ydyeHun reomerpuu. llpu permieHnu 3amad MpakTUYECKOTO XapakTepa OOYyJaroIIUMCS YYHUTCS CTPOUTH
MaTEMaTUYECKUE MOJENM PEANbHBIX JKM3HEHHBIX CHUTyalluld, INPOBOAUTH BBIYMCICHUS M OLICHUBATH
aIeKBaTHOCTB IIOJy4YEHHOTO Pe3yJIbTaTa.

Kpaiine BaxxHO noI4EPKUBATh CBSI3U T'€OMETPUU C APYTMMHU Y4€OHBIMU IIpPEIMETaMU, MOTHBUPOBATH
UCIOJIb30BaTh ONPENCJICEHNUS TIEeOMETPUYECKHX (UIryp U TOHATHM, JEMOHCTPUPOBATH IPUMEHEHUE
MIOJyYeHHbIX yYMEHUH B (U3MKE W TEXHUKE. DTH CBsI3M Haumbojee SpKO BHUIHBI B TeMax «BekTopb»,
«Tpuronomerpuyeckre COOTHoIIEHU», «Metoa koopaunat» u «Teopema [Iudaropar.

VY4eOHblii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl  COACpKAHUS:
«['eomerpuueckue ¢urypel U HuX CBOMcTBay, «l3MepeHue reoMeTpuuecKUX BEIUYMHY», «JlekapToBbI
KOOP/AMHATBI Ha INIOCKOCTUY, «BekTopbl», «/BrxkeHus miockoctu», «IIpeodbpazoBanus nogoous».

Ha uzyuenue yuebHoro xypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Hauanbnbie nonsitus reomerpun. Touka, npsmas, OTpe3oK, Jyd. Yroi. Buasl yrios. Beprukanbhbie
U CMexHble yribl. buccekrpuca yrma. Jlomanas, MHoroyroiapHuk. [lapamienbHocTh U
NEPIEHUKYISIPHOCTD IPSIMbIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CcUMMETpHHU. [IpuMepbl cUMMETpUH B
OKPY’KaroIlleM MHUpE.

OCHOBHBIE TOCTPOCHHMS C NOMOIIBIK LHUPKYJIS M JuHEHKH. TpeyroabHUK. BeicoTa, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKHA. HepaBeHCTBO TpeyronbHUKA.

CaolicTBa U MPU3HAKK PaBHOOEIPEHHOIO TpeyroibHuKa. [Ipru3Haku paBeHCTBa TPEYrOJIbHUKOB.

CBoiicTBa M MNpU3HAKK NapajUieNbHbIX HpsMbIX. CymMma YIVIOB TpeyroibHUKA. BHeuiHue yribl
TPEYroJabHUKA.

[TpstmoyronbHbIN TpeyroapHUK. CBONCTBO MEIHaHbI MPSMOYTOJIBHOIO TPEYroJIbHUKA, IPOBEAEHHON
K runotenyse. IIpusHaku paBeHCTBa MPSAMOYTOJIBHBIX TPEYroJbHHUKOB. IIpsIMOYTrofbHBINA TPEYroJbHUK C
yriom B 30°.

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TEOpeEMa O
OoJibiieM yrie u 00MbIIei CTOpoHe TpeyroibHuKa. [lepneHaukysip u HaKJIOHHAs.

['eomeTpuyeckoe mMecTo TOUEK. buccekrpuca yria M CepeuHHBIN MEPIEHIUKYISP K OTPE3Ky Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyKHOCTb M KpYI, XOpJa M JHUaMeTp, UX CBoicTBa. B3aumMHOE pacrnosiokeHue OKpYKHOCTH U
npsimoi. KacaTtenbHas M cekymias K OKpYKHOCTH. OKpYyKHOCTb, BIMCAaHHas B yroi. BnucanHas u
ONMCaHHAasl OKPYKHOCTHU TPEYTrOJbHHUKA.

8 KUIACC

UYerslpéxyronpauku. llapamnenorpamm, ero npusHakn U cBoiicTBa. YacTHble  ciydau
napasuieIorpaMMoB (TIPSIMOYTOJLHUK, POMO, KBaApaT), UX MPU3HAKU U CBOMCTBa. Tparenus, paBHOOOKas
Tparmenus, e€ cBoiicTBa U mpu3Haku. [IpsMoyroiapHas Tpaneus.

Meton yaBoeHuss wmeauanbl. lleHTpanbHas cummerpus. Teopema @aneca U Teopema o
IPONOPLUOHATIBHBIX OTPE3KAX.

Cpennuie TMHUM TPEYTOJIbHUKA U Tpaneruu. L{eHTp Macc TpeyroibHUKa.

[Tonobue TpeyronbHUKOB, KodhduuueHT mnomodbus. IlpusHaku mMOmOOMS TPEYrOJbHUKOB.
[TpumeneHue mo1o0ust IPH PEIICHUN MTPAKTHYECKUX 3a7au.

CpoiicTBa 1ulomiaell reomerpuueckux ¢uryp. DopMynbl Ui IUIOMIAAU  TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAAeH MoI00HBIX UTYp.

Brruncnenue muomasei TpeyrolbHUKOB U MHOTOYTOJIBHIKOB HA KIIETYaTOM Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa npu penieHnn MPakKTUYECKUX 3a7ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yrja MpsSMOYTOJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue GyHkiuu yriios B 30, 45 u 60°.

BrrcanHble U IIEHTpaldbHBIE YIIIBI, YTOJI MEXKAY KacaTeIbHOW M XOPAOH. YTIIBI MEXIy XOpJIaMu U
CEKyIIMMU. BrircaHHbIE M ONMMCaHHBIE YETBIPEXYTOJIbHUKU. B3aMHOE pacronokeHue AByX OKPY>KHOCTEM.
Kacanue okpyxHocteil. O6mine kacatenbHble K ABYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, tanreic yrioB oT 0 mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
DopMyIIbl TPUBEICHHSL.

Pemrenue tpeyronpHuKOB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHne nmpakTHYeCKuX 3a/1aq
C MCIIOJIb30BaHUEM T€OPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Toodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BEICHUN OTPE3KOB XOP/, TECOPEMBI O TIPOU3BEJACHUU OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJ[paTe KacaTeIbHOM.

Bekrop, mimuHa (MOayib) BEKTOpPA, COHANMPABIICEHHBIE BEKTOPHI, MPOTHUBOIIOJIOXKHO HAIMpPABICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONepald Haja BeKTopamH. Pa3znoxenue
BEKTOpa IO JIBYyM HEKOJUIMHEapHbIM BekTopaMm. KoopmuHatel BekTopa. CKauspHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJISI HAXOXKICHUS [UTMH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHUS IPSAMOM M OKPYKHOCTH B KOOpJMHATAX,
MIEPECEUCHHUE OKPYKHOCTEN U MPAMBIX. MeTOo KOOPAUHAT U €ro NPUMEHEHHUE.

[lpaBuibHBIE MHOTOYTrOJIbHUKH. JlMHA OKpykHOCTH. ['pagycHas W paauaHHas Mepa yIia,
BBIYUCIICHHE JUIMH YT OKpYyXKHOCTel. [lomanp kpyra, ceKTopa, CerMeHTa.

JIBI>KEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (UTyp (SJIEMEHTapHBIC IPEICTABICHUS).
[TapamnensHblii nepenoc. [ToBopoT.



INTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE  pe3yJabTaThl  OCBOCHHMA  HporpaMMmbel  yuebHoro  kypca  «['eomerpusi»
XapaKTEepU3yIOTCSL:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTEpeca K NPOIUIOMY W HACTOSILEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHBIM
OTHONIICHHEM K JOCTIXKEHHUSM POCCHUHUCKUX MaTEMaTHKOB W POCCUMCKOW MaTeMaTUYECKOM IIKOJBI, K
UCTIOJIb30BAHUIO 3TUX JOCTIKEHHUH B PYrUX HAyKax M MPUKIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 0053aHHOCTEN IpaKJaHUHA M pean3aluy ero mnpas, IpeacTaBIeHUEM
0 MaTeMaTU4YeCKUX OCHOBaX (YHKIIMOHHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBICHUN, MpOLEIYp
TpaXIaHCKOro oOmiecTBa (HApUMEp, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO STHYCCKHX
npo0sieM, CBSI3aHHBIX C IPAKTUUECKUM IPUMEHEHHUEM JOCTHMKEHMH HayKH, OCO3HAaHHEM Ba)KHOCTU
MOPaTbHO-3THUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4acTHE€ B PpEUIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCcKOou
HAIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro OOpa30BaHUS Ha NMPOTSHKCHUU BCEH JKU3HU
JUISL YCHEIIHOM Mpo¢eCCHOHANBHON AESITENTbHOCTH W PAa3BUTHEM HEOOXOIAMMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM M MOCTPOEHHEM HWHIUBUAYATbHOW TpaeKTOpuu 0oOpa3oBaHUS M KU3HEHHBIX IJIAHOB C y4ETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K IMOLIMOHAIILHOMY U 3CTETHUYECKOMY BOCIPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peIICHUH, pacCyKICHHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

OpUEHTAIed B JIeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYyYHBIX INpEACTaBIE€HUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJOBEKa, MPUPOABI M OOILIECTBAa, TOHUMAHUEM MaTeMaTHUYECKOM HayKH Kak
cdepbl UeIOBEUECKOM NeATeNbHOCTH, 3TAaloB €€ pa3BUTHA U 3HAYMMOCTH JUISl PA3BUTHUS IUBHIN3ALMH,
OBJIAJICHUEM $I3bIKOM MaTeMaTHKW M MaTeMaTU4YeCKOM KyIbTYpOH Kak CpEeACTBOM IIO3HAHUS MHpa,
OBJIaJICHUEM NPOCTEUIIMMH HaBBIKAMU UCCIIEIOBATENBCKOMN AEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHMe, (POPMHPOBAHHME KYJIbTYPbl 310POBbSi M J3MOLMOHAJIBLHOIO
Os1aromosyqus:

FOTOBHOCTBIO NPHUMEHATh MAaTeMaTHYeCKHe 3HAaHUS B MHTEpEcax CBOEro 3/J0pOBbS, BEICHUS
3/10pOBOTO 00pa3a KM3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI U OTAbIXA, PETYJIsIpHas
¢u3uyeckass aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCHM, MPU3HAHUEM CBOErO IpaBa Ha
OLIMOKY M TAKOTO e IpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTallell Ha TMpPUMEHEHHWE MaTeMaTH4YeCKUX 3HaHMW [ peuieHus 3aJad B 00JacTu
COXPAHHOCTH OKPY’KAIOILEN CPeibl, IUITAHUPOBAHUS ITOCTYIIKOB U OLIEHKH MUX BO3MOKHBIX ITOCIEACTBUM JUIst
OKpY’Kalollel Cpeabl, OCO3HAHHEM TIJ00AJIBHOTO XapakTepa SKOJOTMYECKHX MpolieM M MyTed ux
pelIeHus;

8) ajanTanust K HN3MEHAOIUMCS YCJI0BUSM COLMAJIBHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBHAM B YCIOBHAX HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTU 4€pe3 MPAKTUYECKYIO ACSATEIBHOCTb, B TOM YHCIE YMEHUE YUUTHCA y APYTHX JIIOICH,
nproOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETECHIINU U3 OIBITA APYTHX;

HE00X0IMMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HaHUM, B TOM 4Hcie GOpMyJINpOBaTh M€, MOHSITHUS,
runoTe3sl 00 00BeKTaX U SABJICHMUAX, B TOM 4YHCIE paHEe HEHU3BECTHBIX, OCO3HABATh JE(PULUTHI
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHUMATh CTPECCOBYIO CUTYalUIO0 Kak
BBI30B, TPEOYIOIUI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ACHCTBUS, (HOPMYyIUpPOBaTh U
OLIEHUBATh PUCKH U TOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

ba3oBble joruyeckue AelicTBus:

® BBUIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MATEeMaTHYECKHUX OOBEKTOB, MOHSTHUM,
OTHOIICHWA MEXIy TMOHATUAMH, (QOPMYIUPOBATH ONpPEICICHHs] TOHITHH, YCTaHABIMBATbH
CYIIIECTBEHHBIN MpPU3HAK KiacCH()UKALMU, OCHOBAHUS JUIsi 0OOOLICHUS W CPAaBHEHHS, KPUTEPHH
IIPOBOAMMOIO aHAJIN34;

® BOCIPUHHMATH, (OPMYIHPOBATH M  TPEOOPA3OBBIBATH  CYKACHUS:  YTBEPAHUTEIbHBIE |
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

® BBIBIATH MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTHUBOpEUUs: B (akTax, JaHHBIX,
HAOJIIOACHUAX M YTBEPXKICHMSX, NpeularaTb KPUTEPUU JUISL BBISABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JenaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JI0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPKACHUH (MpsiMble W OT MPOTHUBHOIO),
IPOBOAMTH CaMOCTOSITEJIbHO HECIIOKHBIE JIOKA3aTelbCTBAa MaTeMaTHUYECKUX (PaKTOB, BBICTPaUBAaTh
apryMeHTallll0, TPUBOAUTH TPUMEpPbl U  KOHTPIPHUMEPBL, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXIeHus;

e BBIOMpaATh cMOCcO0 pelieHuss yueOHOW 3ajauu (CpaBHHMBATh HECKOJIbKO BapHAaHTOB pEIIEHUS,
BbIOMpATh HaHOOJIee MOAXOAAIIMH ¢ YIETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUSA:

® UCMOJb30BAaTh BONPOCHl KaK HCCIEA0BATENbCKUI WHCTPYMEHT TO3HaHUsA, (HOpMyIHpOBaTh
BONPOCHI, GUKCHUPYIOLIME TPOTUBOpPEUHE, IPOOIIEMY, CAMOCTOSTEIbHO YCTaHABINBATh HCKOMOE U
JaHHOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHE;

® [POBOJUTH MO CAMOCTOATEIHHO COCTaBJICHHOMY IUJIaHY HECIIOXKHBIN SKCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBEeKTa, 3aBHCHUMOCTEN
00BEKTOB MEXKIY COOOM;

®  CaMOCTOSATENbHO (OpPMYIHpPOBaTH 0000IIEHUS U BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOIeHNUs, UCCIIEIOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IPOLECCA, & TAKXKE BBIABUIATH IPEANOJIOKEHHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBUSIX.

Patora ¢ undopmaumeii:



BBISBJISITH HEIOCTATOYHOCTH U M30BITOYHOCTH MH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3aJa4u;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALINIO PA3TUUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

BbIOUpaTh opMy IMpencTaBiICHUs HHPOPMAIUU U WIUTIOCTPUPOBATH pellaeMble 3a/laul CXeMaMH,
JuarpaMmMamu, HHOM rpa@uKoi 1 uX KOMOUHAIMSIMM;

OLICHUBATh HAAEKHOCTb HMHPOPMAIMU IO KPUTEPUSM, TMPEUIOKEHHBIM YUUTEIeM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

BOCIIPHHUMATh ¥ (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSMH M LEISAMH OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCBbMEHHBIX TEKCTaX, AaBaThb
MOSICHEHUS 110 X0y PEIIEHUS 3a]1a4yl, KOMMEHTUPOBATh MOJYYEHHbBIN PE3yJIbTaT;

B X0JI¢ 00CYX/IeHUS 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOi TeMbl, IPOOJIEMbI, perraeMon
3a/lauy, BBICKa3bIBaTh UJECH, HAICJICHHBIC HA MOUCK PELIECHUs, CONOCTABIISTh CBOU CYKIEHHUS C
CYKICHUSIMH JIPYTMX YYaCTHHKOB JMajora, OOHapy»XUBaTh pa3liMyhe U CXOACTBO MO3UIIMH, B
KOPPEKTHOH (popme hopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

NPEACTABIATh  PE3yJbTaThl PEIICHUS 3aJauyd, SKCIEPUMEHTa, MHCCIEJOBaHUsA, IPOEKTA,
CaMOCTOSITENIFHO BBIOMPATh (POpPMAT BBHICTYIUICHHS C YYETOM 3aay MPE3CHTAUU U 0COOSHHOCTEH
ayJIUTOPUH;

MOHMMATh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W MHINBUAYAILHOU pabOTHI IPH PEIICHUH
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

NPUHUMATH LEJNb COBMECTHOW NESTEIbHOCTH, IUIAHUPOBATh OPTaHHM3alMI0 COBMECTHON pPabOTHI,
pacnpeenaTh BUIbI padoT, JOroBapuUBaThCs, 00CYXKIaTh MPOLIECC U pe3yabTaT paboTsl, 00001aTh
MHEHHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYykaeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U JIpyrHe), BBIIOJHATH CBOK YacThb pabOThl M KOOPAMHUPOBATH CBOU JEWUCTBUS C APYTUMHU
WIeHaMU KOMaH]Ibl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOLIMH MPOIYKT IO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiiCTBHUA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AITOPUTM PELICHUS 3a7a4u (WM €ro 4acThb), BBIOUpaTh coco0
pelieHns ¢ y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CﬂMOKOHTpOJ’IL, SMOIMOHANbHBbIN HHTEJJIEKT:

BIAJETh CIIOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yibTaTa peLIeHus
MaTeMaTUYECKOH 3a7auu;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IpU PEIICHNUH 33/1a4d, BHOCUTh KOPPEKTUBBI
B JIEATEIILHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB, HAMICHHBIX OLIMOOK, BHISIBICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE pe3yJIbTaTa JIEATENbHOCTH ITOCTABJICHHOM e U YCIOBUSAM, OOBSICHSITD
NPUYMHBL  JTOCTHXKEHUS WJIM HEJAOCTM)KEHUS LM, HaxoOuTh OWIMOKY, JaBaThb OLEHKY
NpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI



K koHiy o0yuenus B 7 Kjaacce 00yJaromuics MOIyYUT CICTYIONIUE TPEIMETHbIE Pe3yIbTaThI:

Pacno3naBate M3ydeHHBIE T€OMETpPHUECKHE (UTYpBI, ONPEACNATh UX B3AUMHOE pACIOJIOKEHHUE,
n300pakaTb reoMeTpruuecKue (GUrypbl, BBIIOJIHATh YEPTEXKHU 110 YCIOBHIO 3a1aun. V3MepsTh nuHeliHble n
YIJI0BbIE BEJIMUUHBL. Penats 3a1a4u Ha BEIYACICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatp rpyOyro OLEHKY JMHEWHBIX M YTJIOBBIX BEJIMYHH MPEIMETOB B PEalTbHOM JKU3HU, pa3MEpOB
IPUPOAHBIX 00BEKTOB. Pa3nnyare pasmMepsl 3TUX 00BEKTOB MO MOPS/IKY BEIMYHHBI.

CtpouTh 4epTeKM K F€OMETPUUECKUM 3a/1adaM.

ITosp30BaTbCsd NpPU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, HCIIOJIB30BaTh IPU3HAKA M CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 33j1a4.

IIpoBOIUTE JIOTHUECKUE PACCYKICHUS C UCIIOJIb30BAHUEM IT'€OMETPUYECKUX TEOPEM.

ITosp30BaTbCsd NpPU3HAKAMHM PAaBEHCTBA IPSAMOYIOJBHBIX TPEYIOJIbHUKOB, CBOMCTBOM MEIUaHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUY FEOMETPUUYECKUX 3aad.

OnpenensaTs MapauIeNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIIasl.
OnpenensiTh NapajulebHOCTh HPSIMBIX C IOMOILBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOW IpPSMOM 10
TOYEK JAPYTrOU MpPsIMOM.

Pemiate 3a1aun Ha KiieT4aToi OGymare.

[IpoBOAMTH BBIYMCIIEHUS U HAXOJUTh YMCIOBbIE U OyKBEHHBIE 3HAUEHUS YIJIOB B F€OMETPUUYECKHUX
33/1a4ax C MCIHOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOIOYI'OJBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUECHUH JABYX MapauIeNbHbIX MPSIMbIX ceKyllei. Pemare npaktuyeckue 3agauu
Ha HaXO0XKJICHUE YIJIOB.

Bnaners TOHSATHEM T'e€OMETPUYECKOTO MECTa TOYEK. YMETh OMNpPENeNsiTh OWUCCEKTPUCY yIina u
CEepEeIMHHBIN NTEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMynUpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa OKPYXHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIEHUU 3a7ay.

Bianers moHATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHMKA OKPYKHOCTH, YMETh HAXOJWTh €€ LEHTP.
[Tonb30Batbest pakTaMu O TOM, YTO OUCCEKTPHUCHI YITIOB TPEYTOJIbHUKA [IEPECEKAIOTCS] B OJHON TOYKE, U O
TOM, YTO CEPEIMHHBIE NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

BiageTs noHATHEM KacaTeIbHOM K OKPYXKHOCTH, IOJIB30BAThCS TEOPEMOU O NEPIEHIUKYIAPHOCTH
KacaTeJIbHOU U pajnyca, IPOBEIEHHOIO K TOYKE KacaHusl.

ITonb30BaTbcs NPOCTEUIIMMU TE€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHMMATh HX HPAKTUYECKHU
CMBICIL.

IIpoBOUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS € IOMOILBIO LIUPKYJIISA U TUHEHKH.

K koH1y 00ydeHus B 8 kiaacce 00yJaromuiics MOIyyuT CIeIyIONUe MpeIMETHbIE Pe3yIbTaThl:

Pacnio3naBaTte OCHOBHBIE BHJBI YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, I10JIb30BATHCS UX CBOWCTBAMM
IIPU PEIIEHNN T€OMETPUYECKUX 3a]1a4.

[TpuMeHSATH CBOMCTBA TOUKH NEpECEUEHUsI MEUAaH TPEYroJbHUKA (LIEHTPa Macc) B PELICHUH 3aay.

Buamers moHATHEM CpeAHEN JMHUM TPEYrOJIbHUKA M Tpaleluy, NPUMEHATh UX CBOMCTBA IIPHU
pemieHun reoMerpuyeckux 3anad. [lomp3oBatbes Teopemoint Qasieca M TEOpPEMON O MPOMOPIHMOHATIBHBIX
OTpe3Kax, NPUMEHATh UX JUIS PEIICHUs MPAKTUYECKUX 3a1a4.

[TpuMeHATH PU3HAKK MTOJOOUS TPEYTOJIbHUKOB B PEIIEHUH TEOMETPUUECKUX 3a/1aU.

[Tons3oBatbess Teopemoit [ludaropa ans perieHuss TEOMETPUYECKMX M IPaKTHUECKUX 3ajad.
CrpouTh MaTEMaTUYECKYIO MOJIENb B MMPAKTHUECKUX 337a4aX, CAMOCTOSITENIBHO JENaTh YEPTEK U HAXOUTh
COOTBETCTBYIOIIUE JIJTUHBI.

Buagers noHATHAMHU CHHYCA, KOCUHYCAa U TaHI€HCA OCTPOrO yIJIa MPSMOYTOJIbHOIO TPEYrOJbHHUKA.
ITonp30BaTbCst STUMU MOHATUAMU IS PEILICHUS IIPAKTUYECKUX 3a1a4.



Beraucisate (pa3audHbIME CITIOCOOAMM) TUTOMIAAL TPEYTOJIBHUKA M TIJIOIIAId MHOTOYTOJIBHBIX (PHUTYD
(monp3ysich, A€ HEOOXOAMMO, KAJIbKYIATOpOM). IIpUMEHSATH MONlydeHHbIE YMEHHS B MPAKTUUYECKUX
3a/ayax.

Bnasers MOHATHSAMH BHMCAHHOTO M ILIEHTPAJIBHOTO YIJIa, MCHOJIb30BaTh TEOPEMBI O BIIHMCAHHBIX
yriax, yriax MexXAy XopJaMu (CeKyIIUMH) M yIie MEXIy KacaTelbHON M XOpJOoW MpH pelIeHUu
TeOMETPUYECKUX 3a]1aU.

Bnagerr TOHATHEM ONMCAaHHOTO YETHIPEXYTOJNIBHUKA, NPUMEHSITh CBOMCTBA  OINHCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEIICHUU 3a]1a4.

[IpyuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTHh MaTeMaTH4eCKHe MOJEeNH Ul 3ajad
peambHONM JKM3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C MPUMEHEHHEM Moa00us u
TPUTOHOMETPHH (TIOJIB3YSCH, T HEOOXOAUMO, KATBKYISTOPOM).

K koH1y 00ydenus B 9 kjacce o0yJaromuiics MoJIyduT CIEeAyIOIIe TpeIMeTHbIe Pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HaXOAUTh C HUX IOMOIIBIO pPa3IUYHbIC
AIIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («pelIeHre MPSIMOYTOJbHBIX TPEYTOJILHUKOBY). Haxomuts (¢
MIOMOIIBIO KaIBbKYIISATOPA) [UTMHBI U YTJIBI U1l HETAOJIMYHBIX 3HAYCHUH.

[Tonb30BaTbes (opMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HAXOX/ICHUS COOTHOILLIEHUI MEKy TPUTOHOMETPUUECKUMHU BETHUNHAMHU.

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB [UIS HAXOXKICHHS PA3IUYHBIX DJIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), TPUMEHSITh UX MPH PEIICHHN T€OMETPHUECKUX 3a7ad.

Bnagers mousTusiMu mpeoOpazoBaHusl MOAOOMS, COOTBETCTBEHHBIX 3JE€MEHTOB IMOJOOHBIX (QUTYP.
[Tonb30BaThCs CBOMCTBAMU MOA00MS IPOU3BOIBHBIX (UTYDP, YMETh BHIUUCIATh JUIMHBI U HAXOJUTh YTIIbI Y
noo00HBIX (uryp. [IpuMeHsaTs cBOICTBAa MOAOOHS B MPAKTHUECKUX 3a7adax. Y METh MPUBOAUTH IPUMEPHI
NOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.

[Tonb30BaThCs TEOpEeMaMH O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTelbHOM.

[Tonp30BaThCsl BEKTOPAMH, TOHUMATh UX T€OMETPUYECKHA U (U3NIECKUN CMBICI, IPUMEHSTh UX B
pEIIeHNH TEeOMETPUYECKNX W (u3ndeckux 3anad. [IpuMEeHSTh CKalspHOE MPOU3BEIEHHE BEKTOPOB IS
HaXO0XKJCHUS JJIUH U YTIIOB.

[Tonp30BaThCs METOAOM KOOPJIMHAT HA IUIOCKOCTH, MPUMEHATh €r0 B PEIIEHUN I€OMETPUUYECKUX U
NPaKTUYECKHX 3a/1a4.

Bnamers TOHATHSAMH TPaBHIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JUTUHBI JYTH
OKPY)KHOCTH U paJiMaHHOM Mepbl yIia, YMeThb BBIYMCIATH IUIONMIAAb Kpyra U ero uyactei. [IpumeHsATh
MOJTyYE€HHBIE YMEHHSI B MPAKTUYECKUX 3a/1adax.

Haxomute ocu (Mim 1IEHTpBI) CUMMETpHH (HUTYP, IPUMEHSTh JBHKEHHS TUIOCKOCTH B MPOCTEHUIINX
CIIy4Jasix.

[TpuMeHATHh MOJydyeHHbIE 3HAHMA HA NPAKTUKE — CTPOUTh MaTeMAaTHYECKHe MOJENU s 3ajay
peaqbHOM JKU3HM UM MPOBOJUTH COOTBETCTBYIOLME BBIYMCIEHHS C MPUMEHEHHEM Moao0us H
TPUTOHOMETPUUECKUX QYHKIHH (IOJIB3YACH, T HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 i csotcran, Bovepens eowrpmnosas | 14 biorers L1OK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [{OK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapamiensHbIe IPsIMBIE, CyMMa yTII0B bubmmoreka [JOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
5 IT i 4 1
OBTOpeHHE, 0000MEHKE SHanMii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
1 YeThIpEXyroabHUKU 12 1 bubmmorexa LIOK
pexyT https://m.edsoo.ru/7f417e18
2 mporopumonam orpes, motoGe 15 1 Bmorer LLOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
R ——— 14 1 bimorers LLOK
ey a P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bubnnorexa [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OTHCAHHBIE YETHIPEX YT OIbHHUKH. 13 1 bubmuoteka [IOK
KacarensHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
but6mmorekxa [IOK
6 IT 6006 i 4 1
OBTOPEHIE, ODOBIICHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubmuorexa [IOK
CHHYCOB. PellieHre TpeyroisHIKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 Bbu6moreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
, | T Js |
Py Ha pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momaaei
bubmmoteka IIOK
6 6
Jlemieris wIoCcKkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 06001IIEHNE, 7 5 bu6nmorexa LIOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KVIIACC

Kon
NpoBepsieMoro
pe3yJbTara

6

6.1

6.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

I'eomerpus

Pacnio3naBate M3y4eHHBIE reOMETpUYEeCKHe (DUTYPBI, ONpPEAeNsaTh MX
B3aMMHOE pACIHOJOXKEHHE, M300pakaTb TeOMETpUYECKHE (UIypHI,
BBIITIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepATs JUMHEHHBIE U
YIII0BbIE BEIUYMHBL. Perars 3a1aun Ha BBIYKUCIECHUE UIMH OTPE3KOB U

BEJIMYMH YTJIOB
Jenate rpyOyr0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
peaTbHON JKW3HH, pa3MEpoOB TIPHPOJIHBIX OOBEKTOB. Pasznmuyarh

Pa3sMCPLI OTUX 00BEKTOB I10 MOPAAKY BECIIMYNHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKHUM 3aJladaM

6.4

ITonp30BaTbCs MPHU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh
MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEILIEHUN

3aaaq

6.5

6.6

6.7

6.8

6.9

HpOBOI[I/ITL JJOTHYCCKUC pacCyKACHUA C HUCIIOJIB30BAHHUEM

TreOMETPUUECKUX TEOPEM

[Tons30Barbcs IIPU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbBHUKOB, CBOMCTBOM MEJIUAaHBI, NPOBEACHHOM K THUIIOTEHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHIEHUN T€OMETPUUYECKUX 3a1a4

Omnpenensars napauleIbHOCTh NMPSAMBIX C IOMOIIBIO YIVIOB, KOTOPBIE
obpaszyer ¢ HUMHU cekymasd. Onpenenars NapaieabHOCTh MPSMBIX C
IIOMOILIBI0 PABEHCTBA PACCTOSHMM OT TOYEK OJHOM IPSMOM 10 TOYEK
JIPYrou MpsMon

Pemare 3agaun Ha kier4aroil Oymare

HpOBO}II/ITB BBIYMCJICHHUSA W HAXOJHUThb YHCIIOBBIC U 6y1<BeHHI)Ie
3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM

CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,




o0pa3oBaHHBIX MpPHU [EPECEUECHUU JBYX MapaJJICIbHBIX MPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1a4u Ha HaXOK/JICHHUE YIII0B

BH&I[GTB IIOHATHUCM TCOMETPHUICCKOIr0 MECTa TOYCK. YMmeTh

6.10 OTIPENIeATh OWCCEKTPUCY yria W CEePEAMHHBIM MEePHEeHIUKYISIp K
OTPE3Ky KaK FeOMETPUIECKHE MECTA TOUEK
@opMynmupoBaTh ONpPEACNICHUS] OKPYXHOCTH M Kpyra, XOpAbl U
6.11 IuaMeTpa OKPYKHOCTH, TIOJIb30BaTbCd UX CBOMCTBaMHU. YMeTh
MIPUMEHSTH 3TH CBOICTBA P PEIICHUH 3a/1a4
Bilagers NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMmeTb HaxoiauTh e€ meHtp. [lomb3oBarbest (hakTamMu O TOM, 4YTO
6.12 OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEpEeIWHHBbIE MEPIECHIUKYISAPHl K CTOPOHAM TPEYroJIbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEeMOW O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM U pajauyca,
MPOBEIEHHOTO K TOUKE KACaHHs
6.14 [Tonb3oBaTbcss MPOCTEHIIMMU TE€OMETPUUECKUMHU HEpPaBEHCTBAMH,
' MOHUMATh UX MPAKTHYECKUI CMBICT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHYECKHE IIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
6 I'eomertpus
6.1 Pacrio3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' MOJTb30BAThCSI X CBOWCTBAMH IPH PEIICHUN T€OMETPHUYECKUX 337134
6. [IpuMeHsTH CBOMCTBa TOYKM TIEPECEUCHHs] MEIWaH TPEYTroJbHUKA
' (meHTpa Macc) B pelieHu  3aaa4
Bnagerp moHsTHEM CcpeAHEW JMHUM TPEYrolbHUKA W TpaleluHu,
6.3 MPUMEHITh HX CBOICTBAa MpH pEIIEHWH TeOMETPUUYECKHX 3ajad.

[Tonp3oBarbcs Teopemoit dasieca U TEOpEeMOK O MPOHOPLIMOHAIBHBIX




OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUA NPAKTHYCCKUX 3ada4

6.4

6.5

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHUU

TCOMCTPHUYCCKUX 3aaa4

[Tons3oBatbes Teopemoit [Indaropa asst penieHns reoMeTpHUECKuX U
IpakTU4ecKkux 3amad. CTpouTh MaTEeMAaTHYECKYI0 MOJECIb B
MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIbHO CJIaThb qepTénc U HAXOAUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TpEyroyibHUKA. 110yIb30BaThCA 3THUMH INOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

6.7

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOUIAIM  MHOTOYrOJbHBIX (uryp (IoJsib3ysch, IJ€ HEOO0XOAUMO,
KaJIbKYIATOpOM). [IpMMEHATh MOJy4YeHHblE YMEHHS B MPAKTHUECKUX

3aJadax

6.8

6.9

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIila, UCII0Jb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJIaX, yIJlax MEXAy XOopAaMu (CEeKyIUMHU) U
yrie MEXAy KacaTelbHOW M XOPIOW NPH PELIEHHH IE€OMETPUUYECKUX

3aaa4

BJIaIleTL IIOHATUEM OIIMCAaHHOI'O LIG!TI:IpéX}’l“OJII:HI/IKEl, IMPHUMCHATH

CBOMCTBA OIMCAaHHOTO IleT]’:»I]Z)éXer.]'H:HI/II(El IIpU pCHICHUH 3a1a4

6.10

HpI/IMeHHTB MMOJIYYCHHBIC 3HAHWA HAa  HPAKTUKE —  CTPOUTH
MATEMAaTUYCCKUE MOJACIN JId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C INPUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUHU (IIOJIB3YSCH, IIe HEOOXOAUMO, KaJIbKYISTOPOM)

9 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

6

6.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA

I'eomerpus

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
IIOMOILBIO PA3JIUYHBIE JJIEMEHTBHI IPSAMOYTOJIBHOIO TPEYrOJbHUKA

(«pemieHne  TPSAMOYTOJBHBIX  TPEYrOJbHUKOB»). Haxomuts (¢




IIOMOIIBIO KaanynﬁTopa) JJIMHBL U YTJIBI IJI4 HETA0IUYHBIX 3HAYECHUH

6.2

[Tonb30BatTbcs dbopmynamu MPUBEIECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM ISl HAXOXKIAEHUS COOTHOILIECHUM

MCKAY TPUTOHOMETPHUYCCKUMHA BEIIMUMHAMUA

6.3

Hcnons3oBarh TEOpEMbI CHHYCOB M KOCHUHYCOB Ul HaXOXICHUS
Pa3IMYHBIX JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMEHATH UX ITPU PECIICHHUH IT'COMETPHUICCKUX 3ada4

6.4

Bnaners moHATHMSMH TpeoOpa3oBaHUS MOJ00HS, COOTBETCTBEHHBIX
3JeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOA0OHS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JAJIMHBI U HAXOJIUTH YIJIbl Y
nono0HbIX Quryp. IlpuMeHsTh CBOIiCTBa MOJOOMS B MPAKTHYECKHX
3ajadax. YMeThb MPHUBOAWUTH MPHUMEPHl MONOOHBIX ¢duryp B

OKpYyKaromemM MHUpe

6.5

[Monp30BaThcsi TEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBAApaTe KacaTelIbHOU

6.6

6.7

6.8

6.9

6.10

ITons30BaThCA BCKTOpaMH, IIOHUMATb HUX FCOMeTpI/ILIGCKI/Iﬁ u
(1)PI3I/I‘-IGCKHI>1 CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKAJIPpHOC IMPOU3BCIACHUC BCKTOPOB

I HAXOKACHU A UINH U YTJIOB

ITonp30BaThC METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PpCeHICHUU I'COMCTPUYICCKUX U ITPAKTHICCKUX 3a1a1

BJ'IaIleTI) IOHATUAMN MPaBHUIIbBHOTO MHOI'OYroJIbHHKaA, JJINHBI
OKPY’KHOCTH, MJIMHBI AYTA OKPYXKHOCTU H paﬂHaHHOﬁ MEpbI yrIiJia,
YMEThb BBIMUCIIATH IUIOHIAAb Kpyra H €10 yacTel. HpI/IMeHHTL

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

HaxoauTe ocu MM LIEHTPBI CUMMETPUH (QUTYpP, TPUMEHSTH IBUKECHUSA

IIJIOCKOCTH B IPOCTEUIINX CIydasx

[IpumeHsATh TONyYyeHHBIE 3HAHUS HA IPaKTUKE — CTPOUTH
MaTeMaTHYeCKUE MOJENN U 3a]ad peajlbHOW JKU3HU M NPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C MPUMEHEHHEeM TNoao0us U
TPUTOHOMETpHUECKUX (GYHKIUN (MOJB3ysiCh, TIe HEOO0XOIUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eomerpus
Hauansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yrioB. BeprukanbHble M cMmexHbIE yrubl. buccexkrpuca yrma. Jlomanas,
MHOTOYyrojbHUK. [TapamienbHoCTh U NEPIEHUKYIIPHOCTD IPSIMBIX
6.0 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' BricoTa, Menana, OMcceKTprca, X CBOMCTBA
6.4 PaBHOOepeHHBII W pPaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHCTBO
' TPEYTrOJIbHUKA
65 CpoiicTBa M TpHU3HAKM paBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CBolicTBa 1 NPU3HAKK MapaJUIENbHbIX NPAMbIX. CyMMa yIiIOB TPEYTrOJIbHUKA.
' BHeurnue yriel TpeyrojibHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOICTBO MeIMaHbl IPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, IPOBEAEHHOW K runoreHyse. [lpusHakum paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OoJyiblieM yriie W Ooybliell  CTOpoHE
TpeyroibHUKa. [lepnenauKymnsap 1 HakJIOHHas
6.0 I'eomeTpruueckoe mecto Touek. buccekTpuca yrima #  CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOUEK
OKkpyXHOCTB W Kpyr, XOpJa M JWMaMeTp, HX CBolcTBa. B3anmmHoe
6.10 pacrojoKEHUE OKpY)KHOCTH U mnpsmor. KacarenbHas u cexkymas K
OKPYKHOCTH
6.11 OxpyKHOCTb, BIHCaHHas B yroj. BmnucaHHas W omnMcaHHas OKPYKHOCTH

TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

6 I'eomerpus

6.1 Yerripéxyronpuuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX IPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tparneuus

6.4 Meron yaBoenus meauansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

. [MomobGue TpeyrompHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOHS
' TpeyrojibHUKOB. [IpuMeHeHne noJo0us pH pelieHUH IPAKTUYECKUX 3a/1a4

6.7 @opmynbl An8  IUIOIIAAM  TPEYrojbHHKA, Napajuiejorpamma, pomba u
' Tpaneuuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE IUIOIIAAeH
' mo00HbBIX uUryp

6.9 Brruncnenue romanei TpeyroabHMKOB U MHOTOYIOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKHX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MNPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pPUTOHOMETPUYECKHE
¢yskuu yrios B 30°, 45° u 60°

6.1 Brnucannbele W LEHTpanbHBIE YIVIBI, YIOJl MEXIY KacaTeIbHOM U XOpIOM.
' VYTIbl MEXAY XOPAaMHU U CEKYIIUMU

6.13 BrivcaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHI

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 NPAaKTUYECKUX 3aJad C HCIIOJB30BAaHHUEM TEOPEMBl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHX, TeOpEMa O KBaJIpaTe KacaTeiabHOH
Bexktop, mnmHa  (MOAyNnb) — BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
65 MPOTHBOIOJIOXKHO HANpPAaBICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalluu HaJl BeKTopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MPOU3BENICHHE BEKTOPOB, PUMEHEHUE IS
' HAXOXICHUS JIMH U YTJIOB
JlexkapTOBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOp/IMHATAX, MEPEeCeYCHNE OKPYKHOCTEH M MPSAMBIX. METOa KOOPAMHAT U €T0
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIYUCICHUE THH TyT
' OKPY>KHOCTEHN
6.10 [Inomanp kpyra, ceKTOpa, CErMeHTa
611 JIBM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensheiil nepenoc. I[loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBIH rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLECCOB U ABJICHUM, IPU PELICHUU 3a]1a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHne onepupoBaTh MOHATUSAMHU: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE pAaclo3HAaBaTb HUCTHHHBIE W JIOXKHbIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKQ3bIBaHUM

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas IpoOb U
NecsiTUYHasl JpoOb, CTaHJAPTHBIN BUJ YHCIa, PAMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaThb MNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh MOHATUAMM: CTEIEHb C LENBIM I[OKa3aTeeM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOYIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHu
OOJbIlle €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKECHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHONb30BaHHMEM (OpMYT pa3HOCTH KBAJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS PEIICHHM

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHAIBHOCTD, JTHHEHHAs (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEIMETOB W peajbHOW JKU3HH, YMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTB, KPYT, KacarejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE DPACIO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC HU3BJICKATBh, HHTCPIIPETUPOBATH )51 Hp606pa3OBLIBaTB




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliWIlax M Ha JAHarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMH COOBITUSIMU; YMEHHUE pEeIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna u BBIYUCIECHUSA

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yncel

19 OOBIKHOBEHHBIE W JIECATHYHBIE  JPOOHM,  MPOLEHTHI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panmonanbupie  yucna. ApU(QMETHYECKHE ONepalud C PalUOHATBHBIMU
' YHCIaMH

14 JeiictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' YHCIIaMH

15 [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIAa OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yJibTaTa BEIYMCIECHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
. CBoiicTBa CTeNEHH

2.3 MHorousneHsl

2.4 Anrebpanueckas 1pooOb

”5 ApudpmeTnueckuii  KOpeHb  HATypajlbHOW  CTEINEHHU. HeuictBuss ¢
. apru(MeTHYECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenile M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTH
. YpaBHEHUN

39 Lenbie u apoOHO-panuoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenune TekcTOBLIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHMs ITOCIIEOBATEIFHOCTEN

4.2 Apudmernueckass u reomerpudeckas nporpeccur. Dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4eckix BeJIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

I'eomerpus 7- 9 kaacc. Asropsl: AtanacsH JI.C., byry3os B.®., Kagomues C.b. n
ap. M. IIpoceemenne, 2020-2025.

Pabouas Terpaab no reomerpuu 7 kiaacc. Asropsl: Aranacss JI.C., byryszos B.®.,
Kanomues C.b. u ap. M. Ilpoceemenne, 2025.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

I'eomerpus 7- 9 kaacc. Asropsl: AtanacsH JI.C., byry3os B.®., Kagomues C.b. n
ap. M. IIpoceemenue, 2020-2025.

CamocTrosiTe/IbHbIE M KOHTPOJIbHBIE PadoThI N0 ajredpe U reoMeTpuu 7 KJacc.
Astoper: A.Il. Epmosa, B.B. TI'ono6oponpko, A.C.EpmoBa , M. Unekca, 2020-
2025.

CaMocTosiTeIbHbIE U KOHTPOJIbHBIE PaGoThI N0 ajredpe U reoMeTpum 8 KJacc.
Astoper: A.Il. Epmosa, B.B. TI'ono6oponpko, A.C.EpmoBa , M. Unekca, 2020-
2025.

I'eometpus 8§ ximacc noypounsie ianbl ABtopsl: T.JI. Adanacbea, JI.A. Tanununa
CamocTosiTe/ibHbIe 1 KOHTPOJIbHbIE pa0oThI N0 ajiredpe U reoMeTpum 9 kiacc.
Astopsr: A.Il. EpmioBa, B.B. I'ono6opoasko, A.C.Epmoba , M. Wnekca, 2020-
2025.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH

HUHTEPHET

1.

2.

OneKkTpoHHas OMOIMOTEKa y4eOHHKOB M METOIMYECKHX MarepuaioB. IIpenmerHbie
paznensl «Martematukay, «Anredpay, «'eomerpus» http://window.edu.ru/
@denepalbHbIil MHCTUTYT nenarorndeckux usMepenuit. OI'D u EI'D no maremaruke.
Ha caiite pasmematorcs: aemo-Bapuantel EI'D, OI'D, I'BD no wmaremaruke,
COOPHMKM MaTepuajoB JJIs MOATOTOBKM OOydaroluxcsi IO MaTeMaTHKe,
METOJIMYECKUE PEKOMEHJIAllMU 3KCIIEPTOB MPEIMETHOW KOMHCCHM IO MaTeMAaTHKe.
https://fipi.ru/

l'ocynapcrBenHast oopa3oBarenbHas miargopma «Poccuiickas eKTpoHHas MIKOJIay
— 3TO MHTEPAKTUBHBIE YPOKHM IO BCEMY HIKOJBbHOMY Kypcy ¢ 1 mo 11 kmacc or
JyYIIUX YYWUTeNed CTpaHbl, B TOM YHUCIE IO MaremaTtuke. MHdopmaruoHHo-
oOpa3oBaTenbHast cpesia Ul U3y4eHUs: MaTeMaTuKU, 00beIMHSAIONIAsl YUeHUKa (B TOM
gucine aered ¢ OB3), yuurensd, poauTens M OTKpBIBAIOIIAs paBHBIM JOCTYN K
KayecTBEHHOMY 0011eMy 00pa30BaHHIO HE3aBUCUMO OT COLMOKYIBTYPHBIX YCIIOBHM.
https://resh.edu.ru/about


http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/about

4. VYuu.py - oTedecTBEeHHas OHJAMH IUaTpopma, TJe Y4EHMKH M3 PETMOHOB Poccuu
M3y4aloT MaTeMaTHKy B HMHTEPAKTUBHOM Qopme. Yuu.py packpblBaeT NOTEHLHAT
Kaxaoro pebenka. Ilmatpopma ananmu3upyer OeHCTBHS KaXKAOro YYEHHKAa W Ha
OCHOBE JaHHBIX I10A0MpAaeT IEpCOHANbHbIE 3aJaHus, CO3JaBas TakuM oOpa3oM
WH/IMBUIYAIbHYIO 00pa30BaTE/IbHYI0 TPAEKTOPHIO. B TOM ymcie M mo mareMaTHke.
https://uchi.ru/


https://uchi.ru/

