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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX pAa3/ENIOB IIKOJBbHOW MaTEMAaTHKH,
UMEIOIINNA CBOEH 1EbI0 00ECeunTh M3YyYEeHUE CBOMCTB M pa3MepoB (GUryp, HX
OTHOLUEHWH M  B3aUMHOE pACIIOJIOKEHUE, OIMPAeTCs Ha  JOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMICS YYUTCS MPOBOJUTH
JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIAUTH
paccyXJeHuss «OT MPOTUBHOTO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoli nenpr0 M3y4yeHHsS TE€OMETPUM SIBISETCS MCHOJIB30BAHHE €€ KaK
MHCTPYMEHTA NPU PEUICHWH KAK MATEMAaTUYECKUX, TaK U NPAKTUYECKUX 3ajady,
BCTpEUAIOLIUXCd B peadbHOW ku3HU. OOyyaromuiicss OOMKEH HaydHuThCs
ONpEACUTh TeOMETPUUECKYI0 (UTYPY, OMUCATh CIOBAMHU JAHHBIA YEPTEX WU
PUCYHOK, HAaWTH IUIOIIAb 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOJUMYIO AJTUHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOWJIA.
DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENbHAS JIMHUS B U3YUYCHHH T'€OMETPHUH.
[Ipu pemennu 3amad MPaKTUYECKOTO XapaKTepa OOyUYaOLIUICS YYUTCS CTPOUTH
MaTE€MaTUYeCKHE MOJEIM  pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTh MOJYyYEHHOTO PE3YIIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C APYTMMH y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (DUTYP
U TIOHATUH, IEMOHCTPUPOBATH NPHUMEHEHUE TOJYYEHHBIX YMEHUN B (U3UKE U
TEXHUKE. OTH CBSI3M Haumbojee SpPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckne cooTHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3Jeibl
comepkanus: «l'eomerpuueckue GUrypsl M HUX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKHX  BEJIMYMH», «JleKapTOBbl KOOpAMHATHI HA  IUIOCKOCTH,
«Bekrtops», «JIBrxkenus miuockoctuy, «lIpeodpazoBanus mogoous».

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



COJEPXXAHME OBYUEHUA
7 KIIACC

Hauanenslie nonsatusa reometpun. Touka, npsmas, OTPE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHblEe yribel. buccexkrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUM B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHHK.
BricoTta, Mmeanana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHWM  TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpU3HAKU paBHOOEAPEHHOTO TpeyroapbHuKa. [lpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NAapaJUIEIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
Bremnue yrisl TpeyrojpHuKa.

[IpssmoyrosibHbIE  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEyTrOJbHHUKA,  NPOBEeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reOMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OosblleM yrie U OosblIel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrima ©  CEpeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas M cekyimas K OKpPYKHOCTH.
OKpy>XHOCTb, BIHCAHHAas B yroji. BrnucaHHas © oOnucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
cily4yau NapajijiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssMmoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku mogoOus
TpeyrojabHUKOB. [IpumeHeHne mogo0us Npyu peeHU: MPaKTUIECKUX 3a/1a4.



CpoiicTBa miom@aaei reomerpuyeckux Guryp. DopMynbsl Ui TUIOLIAAN
TpeyrojbHUKa, HapaieiaorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIOMAAeH
no1I00HBIX (Uryp.

Brruncnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

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

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

Bnucanable M LEHTpaJbHBIE YIVIBI, YIOJI MEXAY KacaTeJbHOM U XOpPIOHU.
Yrael  Mexay XOpaaMH M CEeKyIIMMH. BrmcanHele M ONKCAHHBIE
4eTBIPEXYTOJIbBHUKU. B3amMHOEe pacnosiokeHue AByX OKpyxkHocte. Kacanune
okpyxHOcTel. OOLIe KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHnc yrimoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbl IPUBEAEHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMdecKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [lonob6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

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

Bekrop, mmmHa  (MOAynb)  BEKTOpPa,  COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0KACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHMS NPSAMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEN U MPSIMBbIX. METOI KOOPJAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHbBIE MHOTOYTOJBHUKHU. [InmuHa oOkpyxkHOcTH. ['pamycHas wu
paguaHHas Mepa yIJia, BBIYMCIECHHME IUIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpuu (uryp (daeMeHTapHbIe
npeactasienus). [lapannensuelii mepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«['eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY H  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)XKECHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAIHBIX cepax;

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

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHUHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOTIO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU NI YCHENIHOM Mpo¢ecCHOHATbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
INOCTPOECHUEM MHIAUBUAYATIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHH, YMEHHIO BUJAETH
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAaLlME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOoBE4YEeCKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTHUS LMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYyJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



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

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HHTEPECaX CBOEIO
3I0pOBbs, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryjsipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPYJKAaIoOLIEH cpeabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTEeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COLMATBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIupoOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 OOBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTHUPOBATH
IpPUHUMAEMble pEIIeHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble jlornyeckue JeicTBus:

e BBIABIATH U XapPaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHUN MEXAYy HOHATUAMH, (HOPMyITUPOBATH
OmpejeNeHus  MOHATUH, YCTAaHABIMBATH  CYIIECTBEHHBIA  IpPHU3HAK
KJIaCCU(pUKALMU, OCHOBAaHUA HJisi OO0OOIIEHHS M CpaBHEHHS, KPUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMMATh, (QOPMYNIHPOBaTH U  NPeoOpa3OBHIBATH  CYXKICHHS:
yTBEPAUTENbHbIE M OTPULATENIbHBIC, €AMHUYHBIC, YacTHbIE U oOIuIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTHUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh O0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe uccieaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATENICKHA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIKME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO0 CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBaHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (pOPMYIHPOBATH 000OIIEHHSI W BBIBOJBI MO PE3yJbTaTaM
NPOBEAEHHOTO HAOMIOJCHNS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIecca, a TaKKe BBIJIBUTATh
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ nundopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U M30OBITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISl peLLICHUs 3a/1a4H;

BbIOUpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GOpMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXeMaMH, JAdarpaMMaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHWBATh HAJEKHOCTH HMHQPOPMAIMH IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEJIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIpUHUMATL U q)OpMYJ'II/IpOBaTI) CYyXKIACHUA B COOTBCTCTBUU C YCIOBUAMU
H neaaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPpAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJa4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PEe3yIbTaT;

B X07ie 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBl,
npo0JIeMBbl, pelnraeMoil 3a7au, BHICKa3bIBaTh MJICH, HAICIICHHBIC Ha MOWCK
pEIIeHUs], COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JAMANIora, OOHApYKUBATh pa3iHude U CXOJCTBO IMO3UILIUN, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,;
NPEJICTaBIsATh  PE3yJAbTaThl  pEIICHHUs  3ajaud, IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIBHO BEIOMpATh (pOpMAT BBICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIlMH U 0COOCHHOCTEH ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON
paboThI IpU PEMICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
0o0CcymIaTh TPoIecC U pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYINNOBBIX ¢opmax paboTel (0OCyxaeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOMIMH NPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiicTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IIJIaH, aJIFOPUTM PELUEHUs 3aJaud (MU €ro
4acTh), BbIOMpaTh CIOCOO pElIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEIJIEKT:

BJIA/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJipTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

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

OLICHUBATb COOTBETCTBUE PE3YyJIbTAaTa IEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTH)KCHHUS WU HEIOCTHIKEHUS LENH,
HAXOAHUTh OIIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Pacno3naBaTh H3y4y€HHbIE T€OMETpUYECKHE (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kKaTh TE€OMETPUYECKHe (UTYPBHI, BBIOJHATDH
YepTekKU MO YCJIOBUIO 3adaud. M3MepsATh JUHEWHbIE W YIJIOBbIE BEIUYUHBI.
Pemrars 3a1aum Ha BBIYMCIIEHUE ITIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB MO TIOPSIIKY BETUYUHBI.

CTpouTh YyepTek U K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C MCMOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K THUIOTEHY3€  MIPSIMOYTOJIbHOIO
TPEYTOJbHUKA, B PEUIEHUN F€OMETPUUYECKHX 3a]ay.

Onpenensats MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTe napauieIbHOCTh MPSMBIX C IIOMOIIBI0 PABEHCTBA
PACCTOSIHUAM OT TOYEK OAHOU MPSAMOU O TOYEK APYTOM MPSIMOU.

Pemrats 3aiaun Ha kietdaroi Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTH YHUCJIOBbIE M OYKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUUECKHMX 3ajlayax C UCIOJIb30BAaHUEM CYMMbI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH
NIEPECEUECHUH JBYX IMAapAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4¥ Ha HAXOXKJICHUE YIJIOB.

Brnaners moOHSTHEM T'E€OMETPUYECKOrO MECTAa TOUEK. YMETh OIPEAEsITh
OWCCEKTPUCY yIJIa U CEPEeIUHHBIN NEPICHANKYJIISAP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHUsS OKPYKHOCTH M Kpyra, XOpAbl U THAMETPa
OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSATH 3TH CBOWCTBA MPHU
peleHny 3aaad.

Brnanets moHsiTHEM OMHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbest akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TNIEPECEKAIOTCs] B OJHOM TOYKE, MU O TOM, YTO CEPEAHHHBIC
MEPIECHIUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nonsATHeM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTelIbHOU U pajuyca, NPOBEAEHHOTO K TOYKE KaCaHHUSI.



[Tonp30BaThCs MPOCTEHIIMME T'€OMETPUUECKUMHI HEPaBEHCTBAMHU, TOHUMATh
VX IIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS C MOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kiacce oOydYarOHIMIICS MOJYYHUT CIETYIOIINE
IpeIMEeTHbIEC PEe3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BHIBl YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPU PEUICHUU T€OMETPUUECKUX 3a/1au.

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

Brnagers moHaTHeM cpenHel NTUHUHM TPEYTOJbHHKA W TPaneluu, NPUMEHSIThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemoi
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTpe3KaxX, MPUMEHATh UX JJIS PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKKN NO00MS TPEYTOJbHUKOB B PELHICHUH T€OMETPUIECKUX
3aj]1ay.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIebh B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mOHATHSAMHM CHHyCa, KOCHMHYyCa W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojgbHuKa. [1071p30BaThCsl ATUMH HMOHATUAMHU JJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMU cIOCO0aMU) IJIOIIAIb TPEYrOJbHUKA W IUIOMIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHsTH OJyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSAMH BIHCAHHOTO M LIEHTPAJBbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMH (CEKYIIMMU) U YIiie MEXKIY
KacaTeJbHON ¥ XOPI0M NpU pEelIeHUH T€OMETPUUECKUX 3aau.

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

[TpuMeHsTh MOJydeHHbIE 3HAHMUS HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOM >KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BIUUCICHUS
C TNpUMEHEHUEM TMOoAOOUS U TPUTOHOMETPUHU (TOJB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CICTYIOIIHE
pEeIMETHbIE PE3YJIbTATHI:

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



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJIATOPA) JTHHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHHI.

[Tonb3oBatbes popmynamu NpuUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI HAXOXICHHUS COOTHOLICHUM MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKACHUS pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IpHU
pELICHUU T€OMETPUYECKUX 3a4au.

Brnagerp noHsTHMSAMHM  npeoOpa3oBaHUs  MOJAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonb3zoBaThCs CBOWCTBaMHU 110100MSI IPOU3BOJIBHBIX
buryp, yMeTb BBIYUCIATH IJIMHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUTYD.
[IpumeHsaTh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOIUTH
IPUMEpPHI TOJTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tosnp30BaTECA TEOPEMAMU O NMMPOU3BEIACHUH OTPE3KOB XOpJ, O IIPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3MUECKHiA
CMBICI, TPUMEHATh UX B PEUICHHMM TE€OMETPUYECKHX U (U3MUECKHUX 3ajad.
[IpuMeHATh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXO0XKACHUS JJIMH U YIJIOB.

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

Biagers NOHATHSAMM NPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPY>XHOCTH,
JUIMHBI 1yT'M OKPY’KHOCTH WU PaJWaHHOM MEphI yria, yMETh BBIUYUCIATH ILIOIIAIb
Kpyra u ero yacrteil. [IpuMeHsaTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a1adax.

Haxoaute ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH ABM)KECHUS
IUIOCKOCTH B MPOCTEHMIINX CITydasix.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEJIN JUIS 3a/1a4 PeabHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAOOUS M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, INE
HEOO0XO0MMO, KaJbKYyJIATOPOM).
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
6 I'eomerpus
Pacrio3naBaTh WM3Y4EHHBIE T€OMETpUUYECKUE (DUTYPBI, OMPEIENATh HX
B3aUMHOE PACITOJOKEHHE, H300pakaTh TE€OMETPUUYECKHE (QUTYPHI,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBUIO 3a1auu. W3mepsTh JTUHEHHBbIE U
YIJIOBBIE BEJIMYUHBI. PemaTe 3a1a4un Ha BBIYMCIICHHE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenath TpyOyIO0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYMH MPEIMETOB B
6.2 peanbHOM JKW3HH, pa3MEepoOB NPHUPOAHBIX OOBEKTOB. Pazmmuatk
pa3Mepsl AITHX 00BEKTOB MO MOPSIKY BETUIHNHBI
6.3 CTpouTh 4epTeKU K TEOMETPUUECKUM 3a1a4am
[Tonb30BaTbest MpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
6.4 MIPU3HAKW U CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIbHUKOB MPH PEIICHUN
3a1a4
6.5 [IpoBoiuTh  JIOTMYECKHE  pACCYXAEHHS C  HMCIHOJb30BaHUEM
' TrEOMETPUUYECKUX TEOPEM
ITonb30Batbes MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHMaHbI, MPOBEAEHHON K THUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]a4
Onpenenars napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensTh MapaielbHOCTh NPSAMBIX C
' IIOMOILBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSAMOU 10 TOYEK
JPYrou mpsMoin
6.8 Pemate 3amaun Ha kieTyaToit Oymare
- [IpoBoANTH BBHIYMCICHUS M HAXOOUTh YHUCIOBbIE U OYKBEHHbIE

S3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadax C HCIOJIb30BAHHUEM




CyMMBI YTIJIOB TPEYTrOJIbHUKOB U MHOTOYI'OJBHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHHUU JIBYX MapajUIeIbHBIX MPSIMbIX

cekyIieil. Pemarh mpakTuieckue 3a1auu Ha HaXOXICHUE YTIIOB

6.10

Brnanerp NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OTpeAeNsATh OWUCCEKTPUCY YINa M CEPEeIUHHBIA TEPIECHIUKYISApP K

OTPE3KY KaK FeOMETPUIECKHIE MECTa TOUCK

6.11

@opMynHpoOBaTh ONPEAEIEHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. YMETh

MIPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUH 3a]a4

6.12

Bragets moHATHEM ONHWCAHHOW OKOJIO TPEYTOJbHHUKA OKPY)KHOCTH,
yMmeTh HaxomuTh €€ ueHtp. [lomp3oBartbes QakTamMu O TOM, YTO
OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAOTCsl B OJHOM TOYKE, U O
TOM, YTO CEPEIMHHBbIE NEPIEHIUKYIJAPBl K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCA B OJTHOM TOUKE

6.13

Biagers moHSATHEM KacaTeIIbHOM K OKPYXXHOCTH, I10JIb30BaThCS
TEOpEMOM O TEPHECHAMKYISIPHOCTH  KacaTellbHOM W paauyca,

MPOBEIEHHOTO K TOUKE KaCAHUs

6.14

ITons30BaThCA HpOCTGfIHIHMI/I rCOMCTPUIYCCKUMHU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUE IOCTPOCHHUA C IIOMOIIBIO

LUPKYJIS U JIMHEUKU

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

6

I'eomeTpus

6.1

Pacno3HaBath OCHOBHEIC BUbBI LIeTI)IpéX}’l"O.]'II)HI/IKOB, UX J3JIEMCHTHI,

MOJb30BATHCS UX CBOMCTBAMH Ipu pCHICHUU I'COMCTPUICCKUX 3a1a1

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECCUYCHUS MEIUaH TPEYroJIbHUKA

(meHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers noHsTHMEM CpeqHEH JIMHMM TPEYrOJbHMKA M Tpaleluu,

NPUMEHITh HX CBOICTBAa MpHU PEIICHUH TEeOMETPUYECKUX 3ajad.




[Tonp3oBatbes Teopemoit dasieca U TeoOpeMoid 0 TPONOPLHMOHATBHBIX

OTpPEC3KaX, MIPUMCHATD UX JIS pCHICHUSA NPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsATH TNPU3HAKU TOAOOHUA  TPEYrOJbHUKOB B  PELICHUH

rCOMCTPHUYCCKUX 3aaa4d

6.5

[Tonp3oBatbest Teopemoit [Tudaropa mis pemeHns TeOMETPUIECKUX U
IpakTH4eckux 3anad. CTpouTh MaTEMATHUUYECKYI0 MOJEIb B
MPaKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JeNIaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIHC TJIMHBI

6.6

Bnagers moHATHSAMU CHUHYCa, KOCHMHYCAa W TaHI'CHCAa OCTpPOro yria
IpsAMOYT'OJIBHOTO TPCYIroOJIbHHKA. Ilonp30BaThCs 3THMH ITOHSATHSIMU

A PCIICHUS MMPAKTUYCCKUX 3a1a4d

6.7

Berancnsate (pa3nuvHBIME crioco0aMu) IUIOMIA[Ah TPEYrolbHUKA U
IJIOMIAd MHOTOYTOJBHBIX (Quryp (Mmoawp3ysichk, TAe HEOOXOIUMO,
KaJbKyAATOpOM). [IpHMEHSATh TOJyYCHHBIE YMEHHS B IPAKTHYCCKUX

3agadax

6.8

Bitagers NOHATUAMY BIMCAHHOT'O U LICHTPAJIBHOI'O yIjla, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIVIAX, YIiax MEXIy XOpAaMHu (CEKyIIMMH) U
yrile MeXJy KacaTelbHOM M XOPAOW IPU PELICHUH I€OMETPUYECKUX

3a1a4

6.9

BJ'IaI[eTB IOHATUEM OIIMCAHHOI'O LIeTI)IpéXYI"O.]'II)HI/IKa, IIPUMCHATH

CBOMCTBA OIIMCAHHOI'O YETBHIPEXYTOJBHUKA IIPYU PELICHUU 33124

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TMpPaKTUKE — CTPOUTh
MaTeMaTUYeCKUE MOJCNIH IS 3ajlad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPHUH (TIOJIB3YACh, € HEOOXO0IUMO, KaTbKYISITOPOM)

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

['eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOJUTH C UX

MOMOUIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJdbHUKA




(«pemieHne  TPAMOYTOJBHBIX — TPEYrOJLHUKOB»). Haxomuts (¢

MTOMOUIBIO KaJIbKYJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHH

6.2

ITonb3oBaTbcs dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJII HAXOXKACHHUS COOTHOLICHWH

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUMHAMU

6.3

Hcnonbs3oBath TeOpeMbl CHHYCOB M KOCHHYCOB [UJISi HAXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («PELICHUE TPEYrOJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKHUX 3aau

6.4

Bnagerp moHsTHSIMH TpeoOpa3oBaHUsA IMOJO0HSA, COOTBETCTBEHHBIX
37eMeHTOB TMOA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOH00US
MPOU3BOJBHBIX (DUTYP, YMETh BBIYHUCIATH JUIMHBI M HAXOAUTH YTIIbI Y
nono6ubIx Quryp. IlpuMeHaTh CBOCTBa MOJO0MS B MPAKTHYCCKHX
3ajla4ax. YMeETh TPHBOIAUTH MNPUMEPHl IMOAOOHBIX (uryp B

OKpYIKaroIieM MHUpe

6.5

ITons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MIPOM3BEICHNN OTPE3KOB CEKYILIUX, O KBaJpaTe KacaTelbHOU

6.6

Ilons30BaTbCcst  BEKTOpaMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
(bu3n4eckuil CMbICI, NPUMEHATh MX B PELUICHUH T€OMETPUYECKHUX U
¢busnyeckux 3anay. IIpuMeHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

JJI HAXOXKACHUA NJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B

PCHICHUU T'COMCTPUYICCKUX U MMPAKTUYICCKUX 3ada1

6.8

Brnagetp DNOHATMSMHM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI AYI'M OKPY>KHOCTH M paJUaHHON Mephl yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra M ero vactel. Ilpumensarts

MOJIYUYCHHBIC YMCHUS B IMPAKTUYCCKUX 3adavdax

6.9

HaxoauTe ocu UM EHTPBI CUMMETPHH (GUTYP, TPUMEHSTH ABHXKCHHS

IJIOCKOCTH B MPOCTEUIINX CITydasiX

6.10

[IpumeHsTh TONyYEeHHBIE 3HAHUS HA MPaKTUKE — CTPOUTHh
MaTeMaTUYeCcKUe MOJAENH JJi 3a]ad PeaibHOW KU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPUYECKUX  (PyHKIUN (MONB3ysiCh, TA€ HEOOXOAMMO,




KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
6 I'eomeTpus
Hauanbnsie nonsatus reomerpun. Touka, npsimMas, OTpe30K, JIyd. Yroa. Bugs
6.1 yrioB. BeprukanpHble M cMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapannenbHOCTh U NepIeHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunble  (urypbl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETPHH.
' IIprmepbl CHMMETPHUH B OKPYXKAIOIIEM MUPE
63 OCHOBHBIE IIOCTPOEHHSI C TIOMOIUBIO LUPKYJIS U JIMHEHKU. TpeyroibHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOepeHHBII W paBHOCTOPOHHMM  TpEeyrojbHUKH. HepaBeHCTBO
' TpPEYrojbHUKA
6.5 CpoiicTBa ¥ TpH3HAKM PaBHOOEIPEHHOro TpeyroiabHUKA. [Ipu3Haku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA.
' Bremnue yriel TpeyrojibHHUKa
[IpsmoyronbHbIi  TpeyroabHUK. (CBONCTBO MeEIHMaHbl MPSIMOYTOJIBLHOIO
67 TpEyroJIbHUKa, MPOBEAEHHOM K TrunoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYroyIbHBINA TPEYrOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbIeM yriae ¢ OOJbIIei CTOpOHE
TpeyrojabHuKa. lleprieHquKynsp 1 HakJIOHHAast
6.9 I'eomerpuueckoe Mectro TOYeK. buccekrpuca yrima W CepeIUHHBIN
' MEPIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OKpy’XHOCTh M KpyI, XOopJa W JuaMeTp, HuX CBo#cTBa. BzaummHoe
6.10 pacrojoKeHUEe OKpPY)KHOCTH U mnpsmoi. KacatenbHas M cekymas K
OKPYKHOCTH
611 OxpyXHOCTb, BIHUCaHHas B yroj. BmucaHHas W omuMcaHHas OKpPY>KHOCTH

TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyroabHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBa

6.2 [TpsmMoyronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanenusi, paBHOOOKas Tpanenus, € CBOMCTBA U Mpu3Haku. [IpsiMmoyronbHas
' Tpaneuus

64 Meron yaBoenus meauansl. LlenTpansHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUY TPEYTOJIbHUKA U Tpaneuu. LIeHTp Macc TpeyroiabHuKa

6.6 [Togobue TpeyroabHUKOB, KO3(pdunmeHnt mnoaodus. Ilpusnakum momoOus
' TpeyroibHUKOB. [IprMeHeHre mogo0us Mpy peIeHNH MPAKTUYECKUX 33124

6.7 @opmynbl AN TUIOMIAAW TPEYroiibHUKA, TapajienorpamMma, pomba u
' Tpaneuuu

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

6.9 Brruucnenne mionagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
' MIPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TAaHTE€HC OCTPOr0O yria MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKUE
¢byakumum yrios B 30°, 45° u 60°

- Brnucanneie W 1eHTpadbHBIE YIUIBI, YIrOJ MEXKIY KacaTelbHOM W XOpAOM.
. VYTIibl MeXAY XOpJaMU U CEKYITUMU

6.13 Brnucannsie v onvcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxHocTeld. Kacanme OKpyKHOCTEH.

OOm1re KacaTenbHbIC K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHUS
Pemienue tpeyronbHukoB. Teopema KOCHMHYCOB M Te€OpemMa CUHYCOB. Perienue
6.2 MPAaKTUYECKUX 33Jlad C HCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npou3BeeHUH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJlbHOU
Bexktop, nmnamHa  (MOAyNnb) — BEKTOpa,  COHANpPAaBJIEHHBIE  BEKTOPHI,
65 MPOTUBOIMOJOKHO HANpPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONepalluy HaJl BeKTopamu. Pa3znokeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKallsipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
' HAXO0XJACHUS JUIMH U yTJIOB
JlekapTOBBl KOOPJAMHATHI HA MIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTH B
6.7 KOOpJAMHATaX, EPECEUCHHE OKPYKHOCTEU U MpsAMbIX. MeTOo KOOpJUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiabHBIE MHOTOYTOJTbHUKH
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE UIUH TyT
' OKPYKHOCTEHN
6.10 [Imomane kpyra, cekTopa, CerMeHTa
611 JIBU>KeHHsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUM ¢(uryp (3reMeHTapHbIe

npeacrasienus). [lapamnensusiii nepenoc. [loBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPSIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0miero oopaszosanus Ha ocHoBe PI'OC

YMeHHE OmnepupoBaTh MOHATHSAMU: MHOXKECTBO, ITOAMHOKECTBO,
olepalyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHIMMU:
rpad, cBA3HBINA rpad, AepeBo, IHMKI, TPUMEHSATh UX IPH PEIICHUH
3aJja4; YMEHHE UCIIOJIb30BaTh IpaUuecKoe NMpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4yeOHBIX MMPEIMETOB

YMeHue onepupoBath MOHITHSIMH: ONpEIEIICHHE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HCTUHHBIE U  JIOXKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHHe ornepupoBaTh MOHATHSAMU: HATYpPAJIBbHOE YHUCIO, IMPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
NeIMMOCTH, 1IE€JI0€ YHCIIO, MOJYJh 4YKCla, OOBIKHOBEHHasl ApoOb U
JecsiThuHas Opo0b, CTAHIAPTHBINA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANIFHOE YHUCIO, apu(MeTUYecKud KBaJapaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETEHb C LEJIBIM ITOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBI KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHU
Oosbllle €AMHUIBI;, YMEHHME BBIOJHATH PACYETHI 1O (OpMyIam,
npeoOpa3oBaHUs LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAOKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa3NOKEHHE MHOTOWJICHA HAa MHOXKHTENH, B
TOM 4YHCJIE€ C HCHOJb30BaHMEM (OPMYT pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenue ONnecprupoBaTh NOHATUAMUA: YHCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJApaTHbIE YpaBHEHHS,
OpOOHO-pALIMOHATIBHBIE YPAaBHEHUS C OJHOH INEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE IPU PELIEHUH 3a/1ad U3 APYTUuX MpPeIMETOB
U TPAaKTUYECKUX 3aJa4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSMYI0 M KOOPAMHATHYIO IUIOCKOCTh JUIS HM300paKeHUs peleHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIHS, rpaduk QyHKIIUU, HYIH
byHKIUY, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHHS
byHKIMNT; YMEHHE OTIepUpPOBATH TOHSTUSIMH: npsiMast
MPONOPIMOHAILHOCTh, JTMHEWHAsT (QYHKIUS, KBaApaTudHas (yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapaboia, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIHUHA, UCTIOIB30BaTh TPAdUKH ISl ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIs PELICHHS 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUIUHAMU

YMenue ONEepUpPOBATH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  IPOTPEecCUu;  YMEHHUE
UCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3aJady, B TOM 4YHCIEe 3a]a4 U3 APYTUxX

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pa3sHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJAM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCIIyT, HAJIOTH, 3a7ja4ui U3 00JIaCTH YIpaBJIeHUS JIMYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE COCTABJISATH  BBIPAKCHHUA,
YpPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIIEIOBAaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpPA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, pAaBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSAMOYTOJbHBIM TPEYroOJbHUK,

Me/iraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymMeHue 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
TPEYTOJIHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYISIPHOCTh TMPSMBIX,
Yyrod MEXIy TpSMBIMH, TEPIECHANKYISAp, HAKIOHHAS, IPOCKIHS,
nonobue ¢puryp, nofo0HbIe TPEYTOJIbHUKN, CHMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nojxobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSMBIX B

OKpYIKaroIieM MHUpe
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YMeHHue omnepupoBaTh IOHATUAMM: JUIMHA, pACCTOSIHUE, YIOJd
(BeMIMuMHA yrja, CUHYC M KOCHMHYC yIja TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynbl TepuMmMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
IPSIMOYTOJIBHOTO apajuIeNENUIENa; YMEHUE NPUMEHATh NpPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMenune wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO HYEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTO
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YMeHue onepupoBaThb MOHATHSAMH:  TNPSAMOYTOjibHash  cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOM3BEICHNE 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 peaIbHOM KU3HU
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YMeHue OomepupoBaTh IOHSATUSMHU: CTOJIOMKOBBIE M  KPYTOBBIE
quarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOosplllee M HAaUMEHbIIEe 3HAYCHHUS, pa3Max YHMCIOBOrO Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBATH M  MPeoOpa3oBBIBATH




uHpOpMalLMIO, MPEJICTABICHHYI0 B TaliuUax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh M3MEHUUBBIC BEJIMYMHBI B

OKpY’KaIOIIeM MUPE
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YMeHue OonepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0.)
CIIy4ailHOTO OMbITa, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOAMThb BEPOSATHOCTU CIY4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Mepedopa M ¢ MCIOJIb30BaHUEM
[IpaBWJIa YMHOJKEHUS; YMEHHUE OILICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBJIEHUI, TOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAaIOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METOJ JUISl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUH




INHEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Yuca u BBIYUCIICHUS

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

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOM,  TPOLEHTH, OECKOHEYHBIC
' epUOANYECKUE APOoOH

13 Panmonaneupie uncia. ApudmMeThdyeckue oOmepanud ¢ palroHalIbHBIMU
. YUCIaMHU

14 JHetictButenbHble uyncia. ApudMeTHUYECKHE ONepaluh ¢ JACHCTBUTEIHLHBIMHU
. YyHCIIaMu

s [TpuOnk€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHUS, MPUKUAKA U OIEHKa
. pe3ynbTara BEIYUCICHUH

2 AnrebpanuecKue BHIPAKCHUS

2.1 BykBeHHbIe BhIpaXkeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM IOKa3aTesieM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

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

. Llenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUU

35 Llenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
. HEPABEHCTB

3.3 Pemenne TekCTOBLIX 3a1a4
4 YucnoBble OCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX




MIPOLIEHTOB

5 OyHKIHH
Oyaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyakumm. OO6macTh
oTpeNieJICHUsI 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBl (yHKIMH. Hanbosbinee W HauMeHbllee 3HAaueHUE (YHKIMHM Ha
POMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U NIJIOCKOCTH
6.1 KoopaunaTthas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa 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 BETMYHH
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'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






