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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBbHOW MaTEMAaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yYeHUE CBOMCTB M pa3MepoB QUIYp, HX
OTHOLUEHWH M B3aUMHOE pACIIOJIOKEHUE, OIMPAEeTCs Ha  JOTMYECKYIO,
JIOKa3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMICS YYUTCS MPOBOJUTH
JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIAUTH
paccyXJIeHus «OT MPOTHUBHOTO», OTJIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoli 1nenpr0 M3yyeHHsS TE€OMETPUM SIBISETCS MCHOJIB30BAHUE €€ KAk
WHCTPYMEHTA NPU PEUICHWH KAK MATEMAaTUYECKUX, TaK U NPAKTHUYECKUX 3ajady,
BCTpEUAIOLIUXCSI B peanbHOW ku3HU. OOyyaromuiicss OOMKEH HaydUuThCs
ONpeAeIUTh TeOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAMH JAaHHBIA YEePTEXK WIH
PUCYHOK, HAaWTH IUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO AJTUHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENbHASA JIMHUS B U3YUYECHHH T'€OMETPHUH.
[Ipu pemiennu 3amad MPaKTUYECKOTO XapaKkTepa OOyUYarOLIUICS YYUTCS CTPOUTH
MaTEMaTUYeCKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTH MOJYyYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBSA3M T'E€OMETPUU C APYTMMH Yy4eOHBIMU
npeaMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
U TIOHATUH, IEMOHCTPUPOBATH NPUMEHEHUE TOJYyYEHHBIX YMEHUN B (U3UKE U
TEXHMKE. OTH CBSI3M Haubojee SPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckue cooTtHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3Jeibl
comepkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKUX  BEJIMYHMH», «JleKapTOBbl KOOPAMHATBI HA  IUIOCKOCTH»,
«BekTops», «JIBrxkenus miuockoctuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Heeln0), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Hauanenslie nonsatusa reometpun. Touka, npsmas, OTPE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHble yribel. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MHDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHHK.
Beicota, Mmenunana, buccekTpuca, X CBOMCTBA.

PaBHOOeapeHHBIT U PaBHOCTOPOHHWM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpuU3HAKU paBHOOEAPEHHOTO TpeyroabHuKa. [IpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NapaJUIeIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
Bremnue yrisl TpeyrojapHUKa.

[IpssmoyrosibHbIl  TpeyroiabHUK. (CBOWCTBO MeAHaHbl MNPSIMOYTOJBHOTO
TPEyTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. [IpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOJIBHBIN TPEYTOJBHUK C YIiIoM B 30°.

HepaBeHcTBa B reOMeTpuU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosbllIeM yrie U OonblIell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTtpuca yrima #u  CEepeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OkpyXKHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBA. B3auMmHoe
PacCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyias K OKpPYKHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B yroji. BrnucaHHas © oOnucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
Clly4yau NapajljiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOIOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku mogoOus
TpeyrojabHUKOB. [I[pumMeHeHne nogo0us Mpu peleHN MPAKTUIECKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. DopMynbsl Ui TUIOLIAAN
TpeyrojbHUKa, HapaieiaorpaMma, pomba u Tpamneuuu. OTHOIIEHHE IUIOMAAeH
no1I00HBIX (Uryp.

Brruucnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYTOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuUroHOMeTpuueckue (HyHKLIUU
yriioB B 30, 45 u 60°.

Brnucanable M LEHTpanbHBIE YIVIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BrmcanHele Y ONKCAHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnosiokeHue AByX OKpyxkHocte. Kacanue
okpy»xHOcTel. OOLIMe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHnc yrimoB ot O nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMdecKMX 3agad C HCIOJIB30BAHMEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoousi. [lonobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOmynb)  BEKTOpPa,  COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTtopa. CKalsipHOE NPOU3BEIECHHE
BEKTOPOB, IPUMEHEHHUE IS HAXO0KACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHMS IPSMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEN U MPSIMBbIX. METOI KOOpAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJNBHUKHU. [[nmuHa oOkpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIECHHME IUIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIB>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpuUM (uryp (daeMeHTapHbIe
npeactasienus). [lapannensHbiii mepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEpPU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTMIXKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa;KaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U Peaau3aluu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, POLEAYp IPaKJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHsl HAa MPOTSHKEHUHM BCEW KU3HU JJIS YCHEHIHON Mpo¢ecCHOHaTIbHON
JESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIAUBUAYAIbHON TPACKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHHUH, YMEHHUIO BUJAETH
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTALlUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTU4YECKOW HAyKH Kak cQepbl 4YelloBEYEeCKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUS LMBWIN3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO MMPUMEHATH MATEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEIrO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpY’KAaloLIeH cpeabl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUIsl OKPYKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) aganTanus K M3MEHAIMUMCS YCJOBMAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, mpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBHS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble jlornyeckue JeicTBus:

e BBIABIAITH U XapPaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOIICHUN MEXAYy HOHATUSAMH, (DOPMYyITUPOBATH
ompejeNeHus  MOHATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  IpPHU3HAK
KJIaCCU(UKALMU, OCHOBAaHUA HJsi OO0OOIIEHHS M CpaBHEHHS, KPUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMMATh, (QOPMYNIHPOBaTH U  NPeoOpa3OBHIBATh  CYXKICHHS:
yTBEPAUTENbHbIE M OTPULATENIbHBIC, €AMHUYHBIC, YacTHbIE U oOuIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIA;
JieNaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHUA, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh MOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE O0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIENOBATEIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIKME MPOTUBOpEUHE, MpolIemy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HKCKOMOE U JaHHOE, (POPMUPOBATH
TUIOTE3Y, apIyMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIET0BaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (pOPMYIHPOBATH 000OIIEHHSI W BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpOIEcca, a TaKKe BBIJIBUTATh
IPEIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISI peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTAaBICHHUS,

BbIOUpaTh (GoOpMy TpencTaBieHHs HHPOPMAUU U UIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTH HHPOPMAIMHM IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

BOCIIpUHUMATDL U q)OpMYJ'II/IpOBaTI: CYyXKACHUA B COOTBCTCTBUHU C YCIOBUAMU
" neaAMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3aJja4l, KOMMEHTHUPOBATh MOJYyYEHHBINA PEe3yJIbTaT;

B X07ie 00CYX/IeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
po0JIeMBbl, pelraeMoil 3a7au, BbICKa3bIBaTh MJICH, HAICICHHBIC Ha MOWMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYKUBATh pa3iHude U CXOJCTBO IMO3MUILIUN, B
KOPPEKTHOM opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHHUS  3ajaud, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIEHO BEIOMpATh (pOpMaT BBICTYIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON
pabOThI pU PEIICHUH YYCOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOM NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOH pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
00CcyX1aTh TPOIIECC W pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IIJIaH, aJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTENJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YyJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHKCHHS WU HEIOCTHIKEHUS LENH,
HAXOAMUTh OMHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 Kjaacce OOYYAIOMIMICS MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Pacmo3HaBaTe W3ydeHHBIE TEOMETpUYECKHE (UTYPBI, OMPENENsATh WX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TE€OMETPUYECKHe (UTYPHI, BBIIOJHATDH
YEPTEKU IO YCIOBHUIO 3a1aud. M3mepsaTh JUHEHHBIE W YIJIOBBIE BEJIIMYHHBI.
Pemars 3a1aum Ha BBIYMCIIEHUE ITIUH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyi0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
peanbHOM >KM3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznmyarh pa3Mepbl ITHX
00BEKTOB MO TIOPSIIKY BETUYUHBI.

CTpouTh YepTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BAThH
MIPU3HAKU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINTE JTOTHYECKUE PACCYXKICHUS C MCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOpPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Onpenensats MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensTe napaieIbHOCTh MPSMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OAHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietdaroi Oymare.

[IpoBOMWTE BBIYMCICHUS W HAXOAWTH YHUCIOBBbIE M OyKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKHX 33Ja4ax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHUH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3aJ1a4M Ha HAXOXKJICHUE YIJIOB.

Bnagerp noHSATHEM TEOMETPUUECKOrO MECTa TOUYEK. YMETh OIPEICATh
OWCCEKTPUCY yIJIa U CEPEeIUHHBIN NEPICHANKYJIISAP K OTPE3KY KaK T€OMETPUIECCKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNpPEAEICHUsS OKPYKHOCTH M Kpyra, XOpAbl U THaMETpa
OKPYXHOCTH, ITOJIb30BATHCA UX CBOMCTBAMH. Y METh NIPUMEHSTh 3TH CBOMCTBA MPU
pELICHUY 3a7a4.

Brnanetp moHsATHEM ONHMCAHHON OKOJIO TPEYTOJbHHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbest akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TNIEPECEKAlOTCs] B OJHOM TOYKE, M O TOM, YTO CEPEANHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers noHdaTHEM KacaTeabHOW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOUN O
NEPIECHINKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCs MPOCTEHIIMMH T€OMETPUUECKUMHI HEPaBEHCTBAMHU, TOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS C MOMOIIBIO IIUPKYIIS U
JIMHENKHU.

K koHiy oOyuenus B 8 kiacce oOydYarOmIMICS MOJYYHT CIETYIOIINE
peIMEeTHbIEC Pe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEUICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKHM IMEPECEUEHHs] MEIMAH TPeyroJibHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnagets moHaTHeM cpenHel TUHUHM TPEYTOJbHHKA W TPAleluu, MPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemoi
dasieca U TEOPEMOIA O TPOMOPIIMOHATIBHBIX OTpe3Kax, MPUMEHATh UX JJI pELIeHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKK 000U TPEYTOJbHUKOB B PELHICHUH T€OMETPUIECKUX
3a/1ay.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYID MOJIeTbh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mOHATHSAMHM CHHyCa, KOCHHYyCa W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojabHuKa. [101630BaThCsl ATUMH TMOHATUSMHU JAJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMU crioco0aMu) IJIOIIAIb TPEYrOJbHUKA W IUIOMIAN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHsTH MoJydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSAMH BOHCAHHOTO M LIEHTPAJBHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJbHOM U XOPI0M NpU pElIeHUH T€OMETPUUECKUX 3aau.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEILICHUH 3a/au.

[TpuMeHsTh MOJydYeHHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peaibHOM >KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIUUCICHUS
C TNpUMEHEHUEM TMOoA00Us U TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IpeIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOIIbIO PA3JIMYHBIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJIATOPA) JITHHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYCHHI.

[Tonp3oBatbes popmynamu NpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUI HAXOXICHHUS COOTHOLICHUM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOXKIEHUS Pa3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYrOJbHUKOBY»), MPUMEHATh HX IpHU
pELICHUU T€OMETPUYECKUX 3a1ad.

Brnagerp nonsTHMSAMHM  npeoOpa3oBaHMs  MOJAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonb3zoBaThCs CBOWCTBaMHU 11O100MSI TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYUCIATH IJIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUTYD.
[IpumeHsATh CBOMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOJUTH
IpUMEpPHI TOJTO0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosnp30BaThCA TEOPpEMAMU O NMMPOU3BEACHUH OTPE3KOB XOpJ, O IIPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3MUECKHiA
CMBIC, TPUMEHATh UX B PEUICHHMM TE€OMETPUYECKHX U (U3MUECKUX 3ajad.
[IpuMeHATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB JIJIs HAXO0XKACHUS JJIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B
pELIEHNN F€OMETPUUYECKUX U NMPAKTUYECKUX 3a4a4.

Brnaners MOHATHSMM NPABUIBHOTO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEpHI yria, yMETh BBIUYUCIATH ILIOIIAIb
Kpyra u ero yacrteil. [IpuMeHsaTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a1adax.

Haxoaute ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH ABM)KECHUS
IIJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IprMeHATH MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHON )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAO0O0US M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, INE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungppoBbIe
Ne ni/mn P Kontpoabnbie IIpakTnueckmue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
[Ipocreiimine reomeTpudeckue GUrypsl v
1 I/If cBorictBa. M3me epHHe reOMS; I/I}:-II;CKI/IX 14 bubmorexa HOK
' P p https://m.edsoo.ru/7f415¢2e
BEJIUYUH
bu6mmoreka [IOK
2 Tpeyromb it 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIe TPsIMBIE, CYMMa YIJIOB 14 1 bubnnorexa [HOK
TPEYroJdbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTb U KpYr. [ 'eomeTpuueckue 14 1 bubmmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
Bbubnmuoreka [JOK
II i 4 1
> OBTOpeHHE, 0bobmenHe i https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
. bu6mmoreka [IOK
! HeTbpexyroeHHKL 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOIMOPIIMOHANIBHBIX OTPE3Kax, MOJ00HbIE 15 1 bubmmorexa [TOK
poTioph P - HOA https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKH
[Tnomane. Haxoxaenue miomanein
3 Tpe HIOJ?I)HI/IKOB u fmoro OJIL:HSIX ¢bur 14 1 bubmorexa HOK
peyr 4 P https://m.edsoo.ru/7f417¢18
[Tnomann mogoOHBIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bub6mmoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417¢18
VYr1ubl B OKpYKHOCTU. Brincanusie u
5 OIMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmmoreka [IOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417¢18
OKPY>KHOCTEH
Bbu6nmuoreka [JOK
6 I1 06006 i 4 1
OBTOPEHHE, ODODIHEHIE SHAMHH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bu6nuoreka [IOK
CHUHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogodus. Merpuueckue 10 1 Bubmuotexa [JOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnunorexa LIOK
1
3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 it 4 A TIIOCKOC 9 1 bubmuoreka [IOK
CKAPTOBBI KOOPAMHATEI Ha HI0CKOCTH https://m.edsoo.ru/7f41al2c
II € MHOTOYTO KU. a
. paBUIbHBIC MH 2 y; JTbHU : Jiu . BuGmorexa LIOK
OKPYHHOCTH H ILIom HUL Kpyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomaaei
bubmunorexa LIOK
6 Hpusicerus mIockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs . ) bubmunoreka LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

6

['eomeTpus

6.1

Pacrio3HaBaTh M3y4eHHBIE TeOMETpHUYECKHE (HUTYPHI, ONPENeNsiTh HX
B3aMMHOE pACIOJIOXKEHHE, M300pakaTh TeOMETpUYECKHE (UTYPHI,
BBITIOJIHATH YEPTEXKU MO YCIOBHIO 3a1aud. V3mepsTe nMHEHHBIE U
YTJIOBBIC BCIIMYUHBI. Pemarn 3ala4v Ha BBIYUCJIICHUC JJIMH OTPC3KOB U

BCJIIMYHH YIJIOB

6.2

Henatb rpy0Oyro OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH MPEAMETOB B
peambHOM JKU3HH, pPa3MEpoOB MPHUPOIHBIX OOBEKTOB. Pazmuuarh

pa3Mepbl AITUX 00BEKTOB MO MOPSAIKY BETUUHMHBI

6.3

CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/1adam

6.4

[Tonb30BaTbcsl MPU3HAKAMM PAaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
MPU3HAKH U CBOIMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPH PEILICHUH

3a1a4

6.5

IIpoBoauTh  JIOTMYECKHE  pPACCYXKACHUS  C  MCIOJb30BaHUEM

TE€OMETPHYECKUX TEOPEM

6.6

ITosnp30BaTbCA IIPU3HAKAMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEyroJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEIEHHON K TUIIOTEHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUH T€OMETPUUYECKUX 3a7a4

6.7

Onpenenary NMapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
obpasyer ¢ HUMHU cekymias. Onpenenars NapajjieabHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OAHOM MPAMOUN O TOYEK

JIPYrou MpsiMOn

6.8

Pemars 3a1aun Ha kiieT4aroit Oymare

6.9

HpOBOI[I/ITI: BBIUMCJICHHUA MW HAXOJHWTb YHCIIOBBIC U 6yKBeHHI:I€
3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadaX C HCIIOJIB30BAHUEM

CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTI'OYI'OJIBHHUKOB, CBOWCTB YIJIOB,




0o0pa3oBaHHBIX TMPH [EPECEUCHUU JBYX MapajlIeNIbHBIX MPSIMBIX

ceKyllel. PemaTte npakTuyeckue 3a1aun Ha HaXO0KJICHUE YIII0B

6.10

Brnagets moOHATHEM TEOMETPUUECKOTO MECTa TOYEK. YMETh
OnpeAeNnsaTh OUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MEePIEeHIUKYISAp K

OTPEC3KY KaK rCOMCTPUICCKUEC MECTA TOYCK

6.11

@opMyIMpOBaTh ONPEIEIIEHUS OKPY)KHOCTM M Kpyra, XOpIAbl U
quaMeTpa OKpPYXXHOCTH, II0Jb30BAaTbCsl MX CBOWCTBaAMHU. Y METh

MNPUMCHATH 5THU CBOMCTBaA Ipu pCHICHUHA 3a4a4

6.12

Biagers NOHATHEM ONKMCAHHOW OKOJIO TPEYIrOJbHUKA OKPYKHOCTH,
yMmeTb HaxomuTh €€ ueHrp. Ilomb3oBarbes QakTamMu O TOM, 4TO
OMCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, 4TO CEPEAMHHBIC NEPIECHIUKYISAPBI K CTOPOHAM TPEYrOJIbHUKA

IIEPECEKAIOTCS B OJTHOW TOYKE

6.13

Bnagers mNOHATHEM KacaTeabHOM K OKPYKXHOCTH, IIOJB30BaThCS
TEOPEMOM O IEPHEHIUKYISIPHOCTH KacaTelIbHOM U  paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHHUA

6.14

[Tonp30BaTbcs MPOCTEHIIMMU T€OMETPUUYECKUMHU HEpaBEHCTBaMH,

IIOHHUMATh UX HpaKTI/I‘IeCKHﬁ CMbICJ

6.15

HpOBOI[I/ITI: OCHOBHBIC TCOMCTPUYCCKHUEC IMOCTPOCHUA C IOMOIIbBIO

HUPKYJIS ¥ JIMHEHKHU

8 KVIACC

Kon
MpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrio3naBaTth OCHOBHBIC BH/JIbI ‘IGTBIpéXYTOJIBHI/IKOB, HUX 3JICMCHTHI,

IMOJIL30BATHCS MX CBOMCTBAMH IIpH pCHICHUU I'COMCTPUYICCKUX 3aJa4

6.2

[IpumeHsTh CBOWCTBA TOYKHM IE€pPECEUEHUs] MEAMAaH TPEeYrojbHUKa

(ueHTpa Macc) B pelIeHUH 3a]1a4

6.3

Bnagers mnonsTHeM cpeAaHeW JMHUM TPEYrojbHUKA U Tpareuuu,
MPUMEHATh HX CBOMCTBA MpPHU PEHICHUH TEeOMETPUYECKUX 3ajad.

[Tonp3oBatbes Teopemoit dasieca U TeoOpeMoid 0 TPONOPLHMOHATBHBIX




OTpE3Kax, MIPUMCHATH UX JJIA pCHICHUSA IPAKTHYCCKUX 3ada4

6.4

[IpumeHsaTh NpU3HAKKM NOAO0US  TPEYrOJIbHUKOB B  PEIICHUU

reoOMCTPHUICCKUX 3aaa4

6.5

[Tons3oBatbes Teopemoit [Iudaropa s pemeHns reoMeTpUIeCKuX U
IMpaKTU4YEeCKUX 3amad. CTpouTh MaTEMATHYECKYH0 MOJCIb B
MIPAaKTUYECKUX 3a7a4axX, CaMOCTOSTEIbHO AEJIaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIIHE JTJIMHBI

6.6

Bnagers moHATHSMH CUHYCa, KOCHMHYCa W TaHTEHCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroyiibHUKA. [lojIb30BaThCAd 3TUMHU MOHSITHIMU

AT PpCIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

Beruucnsate  (pa3nuuHbIME - crTOcO0aMM) TIIOMIAAb TPEYroJbHUKA U
IUIOIIAZ MHOTOYTOJBHBIX (uryp (moib3ysach, rae HE0O0XOAUMO,
KaJbKyIITOpOM). [IpHMEHSATh MOJTydeHHBIE YMEHHS B IPAKTHYCCKUX

3aza4dax

6.8

Bnaners MOHATUAMHU BIMCAHHOTO U LICHTPAJIIBHOTO YIJIA, UCIIOIb30BaTh
TEOpPEeMBI O BIHMCAHHBIX YIJIaxX, Yriax MEXIy XOpAaMu (CeKyIIMMHU) U
yrie MeXIy KacaTeIbHOW M XOPAOW IPU PEIIEHUU T€OMETPUUYECKUX

3aga4

6.9

BJIa,Z[GTb IIOHATUEM OIIMCAHHOI'O ‘IGTBIpéXYTOJIBHI/IKa, MNPUMCHATH

CBOMCTBA OMMCAHHOT'O YETHIPEXYTOJbHUKA TP PEIICHUN 3324

6.10

[IpumeHsTh TONyYeHHBbIE 3HAHUS HA TMPaKTUKE — CTPOUTH
MaTeMaTUYeCcKrue MOJENH JJi 3a]ad PeaibHOW KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEM TNoao0us U

TPUTOHOMETPHH (TIOJIB3YSACH, IJI€ HE00X0AUMO, KaIbKYISITOPOM)

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOIUTh C MX
MOMOIIbIO PAa3IUYHbIE 3JIEMEHTHl MPAMOYTOJIBHOTO TPEYroJbHUKA

(«pemieHne  TPAMOYTOJBHBIX  TPEYrOJLHUKOB»). Haxomuts (¢




IIOMOIIIBIO Kaanyn;ITopa) AJIUHBI 1 YTIJIbL JJIs HETAOINYHBIX 3HAYCHUH

6.2

ITonb30BaTbcs dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKICCTBOM I HAXOXKIACHUS COOTHOLLICHUU

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUMHAMUA

6.3

Hcnons3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB [UISl HaXOXICHUS
Pa3NUYHBIX AJIEMEHTOB TPEYroJbHUKA («pEIICHUE TPEYrOJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKHUX 3a1a

6.4

Bnagers monsitusiMu TipeoOpazoBaHUs MOJO0HUS, COOTBETCTBEHHBIX
a7eMeHTOB TMOoA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOI00US
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHMCIATH JUIMHBI M HAXOAHUTH YIJIbI Y
nono6ubIX Quryp. IlpuMeHaTs cBOCTBa MOAO0HS B MPAKTHYESCKHX
3aja4ax. YMeTh TPHUBOAUTH MPUMEPHl MOAOOHBIX (Quryp B

OKpYIKaroIeM MHUpe

6.5

Ilons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBAApPATEC KacaTellbHOM

6.6

Ilons30BaTbcst BEKTOpaMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
¢u3nvYeckuil CMbICT, TPUMEHATh UX B PEUICHUH T€OMETPUYECKUX U
¢busnyeckux 3anay. IIpuMeHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

JUTSI HAXOXACHUS JJTMH U YTJIOB

6.7

Ilons30BaThCA MCTOOOM KOOpJAWHAT Ha IIJIOCKOCTHU, IPUMCHATH €TI0 B

PEIICHUU IT'€OMCTPUYCCKUX U MPAKTUICCKUX 3aaa4

6.8

Bnagerp TOHATHSMH  TPAaBHJIBHOTO  MHOTOYTOJNBHUKA,  JIJTMHBI
OKPYXHOCTH, JJIMHBI AYTH OKPY>KHOCTH W paJMaHHON Mepbl yria,
YMETh BBIYMCIATH IUIOMAAb Kpyra u ero uvacteil. Ilpumensars

MOJIYUYCHHBIC YMCHUS B IIPAKTUYCCKUX 3adavdax

6.9

HaxomuTh ocu iy EHTphl CUMMETPUH (GUTYP, TPUMEHSTDH JABHKEHUS

IJIOCKOCTH B MPOCTEUIINX CITydasiX

6.10

[lpuMeHATh TMONydYeHHBIC 3HAHUS Ha TPaKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENU IS 337ad peajbHOM JKU3HH W IMPOBOAWTH
COOTBETCTBYIOLIIME BBIYMCICHHS C NPUMEHEHHEM Mojxolusi u
TPUTOHOMETPHUYECKUX (YHKIMHA (MOJB3YysACh, TJe HEO0OXOIUMO,

KaJIBKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMUS
6 I'eomeTpus
Hauanbnsie nonsatus reomerpun. Touka, npsimMas, OTpe30K, JIyd. Yroa. Bumgs
6.1 yrioB. BeprukanbHble M CcMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJbHUK. [lapanienbHOCTh U NEpIEHAUKYISIPHOCTD MPSMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETpPHH.
' IIprmepbl CHMMETPHUH B OKPYXKAIOILIEM MUPE
63 OCHOBHBIE TIOCTPOECHHSI C TIOMOIIBIO LUPKYJIS U JMHEHKU. TpeyroibHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOempeHHBIT W  paBHOCTOPOHHMI  TpeyrojbHUKH. HepaBeHCTBO
' TPEYrojbHUKA
6.5 CpoiicTBa ¥ TpHU3HAKK pPaBHOOEIPEHHOro TpeyroidbHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA.
' Breminue yriel TpeyrojabHHUKa
[IpsamoyronbHbi  TpeyroabHUK. CBONCTBO MeEIHMaHbl MOPSIMOYTOJIBLHOIO
67 TpEyroJIbHUKa, MPOBEAEHHOM K TunoreHyse. IIpusHaku paBeHCcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYroyIbHBINA TPEYrOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbIieM yriae | OOJbIIed CTOpOHE
TpeyrojbHuKa. lleprieHquKyisp 1 HakJIOHHast
6.9 I'eomerpuueckoe Mecto TOYeK. buccekTpuca yrima W CepeaUHHBIN
' MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OKpy)XKHOCTh M Kpyr, XOopja W JuaMeTp, HuX CBo#cTBa. BzaummHoe
6.10 pacrojoKeHUEe OKPY)KHOCTH U mnpsmor. KacatenbHas M cekymas K
OKPYKHOCTH
611 OxpyHOCTb, BHHUCaHHas B yroj. BmnmcaHHas W omMcaHHas OKpPY>KHOCTH

TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyronpauku. [lapamnenorpamMm, ero npu3sHaku U CBOMCTBa

6.2 [TpsMoyronbpHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOMCTBA

63 Tpanenus, paBHOOOKas Tpamnenus, € CBOMCTBA U Mpu3Haku. [IpsiMmoyroiapHas
' Tpaneuus

64 Meron yaBoenuss menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUY TPEYTOJbHUKA U Tpaneuu. LleHTp Macc TpeyroiabHUKa

6.6 [Togobue TpeyrodbHUKOB, KOd(pdunmeHnt mnoaodus. I[lpusnaku momolus
' TpeyroibHUKOB. [IprMeHeHrne moqo0us Mpy peleHN: MPAKTUYECKUX 33124

6.7 @opmynbl AN TUIOMIAAU TPEYroiibHUKA, TapaienorpamMma, pomba u
' Tpaneuuu

68 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOIMIAJCH
' MOA0OHBIX PUTyp

6.9 Brruucnenne mioniagei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu perieHun
' MPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TAaHTE€HC OCTpPOrO yria MPSAMOYTOJIbHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKUE
¢bynkumum yrios B 30°, 45° u 60°

- Brnmcannesie W 1EeHTpaidbHBIE YIUIBI, YIrOJI MEXKIY KacaTelbHOM W XOpAOM.
. VYTIibl MeXAY XOpJaMU U CEKYITUMU

6.13 Brnucannsie 1 onvcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacrnonoxxkeHue IBYX OKpyxkHocTel. Kacanme OKpyKHOCTEH.

OOm1re KacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB M Te€OpemMa CUHYCOB. Pelienue
6.2 MPAaKTUYECKUX 33Jlad C HCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o nmpou3BeeHUH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJlbHOU
Bektop, nmimHa  (MOAyNnb) — BEKTOpa,  COHANpPAaBJIEHHBIE  BEKTOPHI,
65 MIPOTUBOINOJOKHO HANpPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIepalluy HaJl BeKTopamu. Pa3znoxkeHue BeKTopa mo AByM
HEKOJUTMHEApPHBIM BEKTOPaM
6.6 Koopaunatsl BekTopa. CkalisipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
' HAXO0XJACHUS JUIMH U yTJIOB
JlekapTOBBl KOOPJAWMHATHI HA MJIOCKOCTH. YPaBHEHHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJAMHATaX, EPECEUCHHE OKPYKHOCTEU U MpsAMbIX. MeTo KOOpJIUHAT U €ro
MpUMEHEHUE
6.8 [IpaBuiabHBIE MHOTOYTOJTbHUKH
6.9 JlnvuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE JUIHUH YT
' OKPYKHOCTEHN
6.10 [Imomane kpyra, cekTopa, CerMeHTa
611 JIBU>KeHHsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUM ¢(uryp (31eMeHTapHbIe
' npeacrasienus). [lapamnensusiii nepenoc. [loBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHUSAMU: MHOXKECTBO, ITOAMHOKECTBO,
Olepalyy HaJ MHOXKECTBAMM; YMCHHME OIIEPHUPOBATh IOHITHIMM:
rpad, cBA3HBINH rpad, AepeBo, IHMKI, NPUMEHSATh WX IPH PEIICHUH
3aJja4; YMEHHE UCIIOJIb30BaTh IpauuecKoe NpeICTaBIEHUE MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MMPEIMETOB

YMeHue onepupoBaTh MOHITHSIMH: ONpEIEIICHNE, aKCHOMa, TeOpeMa,
JI0OKA3aTelIbCTBO; YMEHUE PACIO3HAaBaTh HWCTUHHBIE U JIOXKHbBIC
BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHHe onepupoBaTh MOHATHSAMU: HATYPAJIBHOE YHUCIO, IMPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, 1I€JI0€ YHCIIO, MOJYJh dYHCla, OOBIKHOBEHHasl ApoOb U
JecsiThUHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCIO, apu(MeTHYecKud KBaapaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHHBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsSIMOM, OKPYIJIATH 4YHUCIA; YMEHHE JelaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETEHb C LEJBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHU
Oosbllle €AMHUIBI; YMEHHE BBIOJHATH PACYETHI 1O (OpMyIIam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAallMOHATBHBIX BBIPAOKEHHH U
BBIPQKEHUI C KOPHSAMH, Pa30oKEHHE MHOTOWJICHa HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenune ONnecprupoOBaTh NOHATUAMU: YHUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-PALIMOHATIHBIE YPAaBHEHUSI C OJHOM IMEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peIeHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIM, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHHS
byHKIMNT; YMCHHE OTIepUpPOBATH MOHSTUSIMH: npsimast
MPONOPIMOHAILHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTudHas (QyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboja, rumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPadUKH Il OTIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, Uil PELICHHs 3a/1a4 U3 JAPYTHX
YUeOHBIX TIPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BETUYUHAMU

YMeHue ONEepUpPOBATH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeOMeTpUYecKass  MPOrPEecCUu;  YMEHHUE
MCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJ1ad U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

YMeHue pemars 3aaud pasHbIX TUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3aJ]a4ui U3 00JIaCTH YIpaBJIEHUS JINYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKCHHUA,
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO  3aJayH,
MCCIIEIOBaTh MOJYYCHHOE PEIICHUE W OICHHWBATH IMPABJIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarh MOHATUAMHU: GUTYpA, TOUKA, OTPE3OK, MpsAMasd,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSAMOYTOJbHBIM TPEYroJIbHUK,

Me/raHa, OUCCeKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0, TpsIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHue omepupoBaTh IMOHATHSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
Yyrod MEXIy TpsMBIMH, TEPIECHANUKYISAp, HAKIOHHAS, IPOCKIHS,
nonobue ¢puryp, nofo0HbIe TPEYTOJILHUKN, CAMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
noxobue ¢uryp, napaienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue omnepupoBaTh IOHATUAMM: JUIMHA, PpACCTOSIHUE, YIOJd
(BeMIMUMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynasl TepuMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJMHBI OKPY)KHOCTH W IUIOMIAIM Kpyra, oObema
IPSIMOYTOJIBHOTO AapaJUIENIENUIENa; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIAAeH

12

YMeHune wu3zo0pakarb IUJIOCKME (GUTYPRI W HX KOMOWHAIIWH,
POCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOUIBIO HYEPTEKHBIX
WHCTPYMEHTOB ¥ 3JICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OIIMCAHUTO

13

YMeHue onepupoBaTh MOHATHSAMH:  TNPSAMOYTOjbHash — cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOPA HA YHUCIIO0, CKAJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCJIE€ M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peaIbHOMN KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
quarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIIEe 3HAYCHHUS, pa3Max YHMCIOBOrO Habopa;

yMEHHE  U3BJI€KaTh, HMHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH




uHpOpMalLMIO, MPEJICTABICHHYI0 B TaliuUax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE paclo3HaBaTh M3MEHUUBBIC BEJIWYMHBI B

OKpY’KaIOIIeM MUPE

15

YMeHue OomnepupoBaTh MOHATUAMU: CIy4YalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO.)
CIly4ailHOrO OIbITa, CIIy4aifHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Mepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAaTb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXKAIOLIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIAAIOIIMECA  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJE pa3BUTUSA MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH HETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOHM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE APOoOH

13 PannonanbHuble uyncna. Apudmernyeckue Omepaldd € paldOHaIbHBIMU
' YUCIaMHU

14 JetictButenbHple uyncia. ApudMeTHYecKHe Omepalud ¢ JACHCTBUTEILHBIMHU
' YHCIIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OILIEHKa
' pe3ynbTara BEIYUCICHUH

2 AnrebpanuecKue BHIPAKCHUS

2.1 BykBeHHbIE BhIpayKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesIeM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIIECHU. [HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

. Llenbie u apoOHO-panMOHaANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUI

35 Llenbie 1 npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble OCIIEI0BATETLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEH

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MPOLEHTOB

5 DyHKIHH
Oynaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyaknmm. OO6macTh
oTpeNieJICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee M HauMeHbllee 3HAaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U MJIOCKOCTH
6.1 KoopaunathHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpruueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCcTHKa
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padms




YUEBHO-METOJINYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Maremaruka. ['eomerpusi: 7 - 9-e kitaccel: 6a30BbIi YPOBEHB: yUeOHUK; 14-¢
u3nanue, nepepadborannoe Aranacsia JI.C., byryzos B.®., Kagomues C.b. u
ap. AkimonepHoe obuiectBo «M3narensctBo «lIpocBemenuer

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

y4eOHUK 110 reomeTpust 7-9 kimaccel Atanacsia JI.C.

KWM 1o reomeTtpun k yueOHuky Aranacsina JI.C.

[Tocobue mist moprotoBku yuamuxcs k OI'D noxa penakiueit Amenko U.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

BAPC (HOBBII)

Vb HOK

http://www fipi.ru/

http://www.ege.edu.ru/
http://www.edu.ru/index.php
http://www.ctege.org/
https://interneturok.ru/article/uroki-matematiki
https://ege-study.ru/ru/ege/materialy/matematika/
https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/



