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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBHOW MaTEMAaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yYEeHUE CBOMCTB M pa3MepoB GUIyp, HX
OTHOLUEHMH M B3aUMHOE  pACIIOJIOKEHUE, OIMPAEeTCs Ha  JOTUYECKYIO,
JIOKa3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS MPOBOJIUTH
JIOKA3aTEJIbHBIE PACCYXKIEHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUECHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIAUTH
paccyXJIeHuss «OT TPOTHUBHOTO», OTJIMYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoli nenp0 M3y4yeHHsS TEOMETPHUH SIBISETCS MCIOJIB30BAHUE €€ KaK
WHCTPYMEHTA NPU PEUICHWH KAK MATEMaTUYECKUX, TaK U NPAKTUYECKUX 3ajady,
BCTPEUAIOLIUXCA B peambHOW ku3HU. OOyyaromuiicss OOMKEH HayuUuThCs
OTNpeAeUTh TeOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAMHU JAaHHBIA YEePTEX WIH
PUCYHOK, HAaWTH IUIOIIAb 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO AJTUHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWJIA.
DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTENbHAS JIMHUS B U3YUYCHHH T'€OMETPHUH.
[Ipu pemieHnu 3amad MPaKTUYECKOTO XapaKTepa OOyYaIOLIUICS YUUTCS CTPOUTH
MaTEMaTUYeCKHE MOJEIW  pealbHbIX JKU3HEHHBIX CHUTyalMd, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBSA3M T'E€OMETPUU C APYTMMH Yy4eOHBIMU
peAMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TEOMETPUUECKUX (UTYP
U TOHATUH, IEMOHCTPUPOBATH NPUMEHEHUE TOJYYEHHBIX YMEHUN B (U3UKE U
TEXHUKE. OTH CBSI3M Haumbojee SpPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuyeckne cooTtHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONINE OCHOBHBIC DPa3JIeibl
comepxkanus: «l'eomerpuueckue GUrypsl M HUX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKUX  BEJIMYHMH», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH»,
«Bektops», «JIBrxkenus miuockoctuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Heaeln0), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COJEPXXAHUME OBYUYEHUA
7 KIIACC

Hauanenslie nonsatusa reometpun. Touka, npsmas, OTpE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHbIEe yribel. buccexkrpuca yruma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIIEHIUKYISIPHOCTD IIPSIMBIX.

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

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

PaBHOOeApeHHBIT U PaBHOCTOPOHHWM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpHU3HAKU paBHOOEAPEHHOTO TpeyroiabHuKa. I[lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

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

[IpssmoyrosibHbI  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOTO
TPEYTrOJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OonbllIeM yrie U OonbllIell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTtpuca yrma u  CEepeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKkpyXHOCTb M KpyI, XOpAa MW JWaMeTp, HUX CBOWCTBA. B3aumHoe
PacCIIOIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas n cekyimas K OKpPYKHOCTH.
OKpy>XHOCTb, BIHCAHHAas B yroji. BrnucaHHas © oOnucaHHas OKPYKHOCTU
TPEYTOJIbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOKWCTBA. YacTHbIE
clly4yau NapajljiesiorpaMMoB (MPSMOYTOJbHUK, POMO, KBajapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKass Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssMoyroJsibHas Tpaneuus.

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

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHT momoous. Ilpusznaku mogoOus
TpeyrojabHUKOB. [I[pumMeHeHne mogo0us Mpyu peleHN MPAKTUIECKUX 3a/1a4.



CpoiicTBa miomaaei reomerpuyeckux ¢uryp. DopMynbsl Ui TUIOLIAAN
TpeyrojbHUKa, HapaieisorpaMma, pomba u Tparnenuu. OTHOIIEHHE IUIOMAAeH
noI0OHBIX (uUryp.

Brruucnenue miomaneil 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 TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMeTpuueckue (HyHKLIUU
yriioB B 30, 45 u 60°.

Bnucanuble M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOU.
Yrael Mexay XOpaaMH M CEeKyIIMMH. BrmcanHele W OIKMCAHHBIE
4eTBIPEXYTOJIBHUKU. B3amMHOE pacnosiokeHue AByX OKpyxkHocte. Kacanune
okpyxHocTel. OOLIe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHnc yrimoB ot O nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbl IPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB.
Pemienne mnpakTM4ecKMX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoousi. [lonob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAynb)  BEKTOpPa,  COHANPABICHHBIE  BEKTOPBI,
MIPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0KACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PABHEHHMS NPSAMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEN U MPSIMBbIX. MEeTOl KOOpJAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHbBIE MHOTOYTOJNBHUKHU. [[nmuHa oOkpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIECHHWE IJIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBW>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (uryp (daeMeHTapHbIe
npeactaBienus). [lapannensHeiii nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHMHA U PeaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp IPpaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSHKEHUHM BCEW KU3HU IS YCHENIHON MpodecCHOHaIbHON
NEATEIIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
INOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U JKU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  O3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, pPacCyX ACHUH, YMEHHIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTALlUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBEYEeCKOU
NEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS 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 MPUMEHSATh MAaTEMaTUYECKUE 3HAHMS B HHTEPECaX CBOErO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEXKHUM 3aHATUH M OTHAbIXa, peryjsipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO ke MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa IPUMEHEHNE MAaTEMaTUYECKUX 3HAHWM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPYJKAaIoLIEH cpeabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX TIOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynIupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMl0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCEACTBHS, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble jlornyeckue 1eicTBus:

e BBIBISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKM MATEMaTHYECKUX
OOBEKTOB, MOHATHH, OTHOIIEHUN MEXAy HOHATUAMH, (DOPMyITUPOBATH
ompejeNeHus]  MOHATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  IpPHU3HAK
KJIaCCU(UKALMU, OCHOBAaHUA HJsi OOOOIIEHHS M CpaBHEHHS, KPUTEPUU
IPOBOAMMOIO aHAJIN3A;

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



BBISIBIIAITH ~ MAaTEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH JIJ1S BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTHUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHA, yMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh MOKa3aTebCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIHO HECJIOXHBIE O0Ka3aTelIbCTBA
MaTeMaTHUeCKuX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe HccieaoBaTe/ILCKHE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIEIOBATENbCKHM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUHEe, MpodIemy,
CaMOCTOSITENIbHO ~YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIET0BAaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (pOPMYIHPOBAaTH 000OIIEHHSI W BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOIIOJCHNS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BHTHE TMpOIecca, a TaKKe BBIJIBUTATh
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISl peILICHUs 3a/1a4H;

BbIOHpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

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

OLICHWBATh HAJEKHOCTH HMHPOPMAIMHM IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

BOCIIpUHUMATL U q)OpMYJ'II/IpOBaTI: CYyXKACHUA B COOTBCTCTBUU C YCIOBUAMU
H neasAaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PEe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JIeMbl, pelraeMoil 3a7au, BbICKa3bIBaTh MJICH, HAIICIIEHHBIC HA MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYKUBATh pa3iHuude U CXOJCTBO IMO3UILIUN, B
KOPPEKTHOU opme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
NPENCTaBIsITh  PE3yJAbTaThl  pEIIeHHus  3ajaud, IKCTIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMPATh (pOopMaT BHICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIIMN U OCOOCHHOCTEHN ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUAYAIbHON
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
00CcyXm1aTh TIPOIIeCC W pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxkaeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOJIHITH CBOIO YacCTh PabOTHI
U KOODAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OILICHHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA

Camoopranusanus:

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

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTENJIEKT:

BJAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca 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 IEATEIBbHOCTH IOCTABICHHOMN €U U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHIKCHHUS WU HEIOCTHIXKEHUS LENH,
HAXOAHUTh OIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOYYArOMIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3yuy€HHbIE Te€OMETpUYECKHE (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHe (UTYpBHI, BBIOJHATDH
YepTeXKU MO YCIOBUIO 3adaud. M3MepsATh JUHEWHBbIE W YIJIOBHIE BEIUYUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE ITIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3mepbl 3THX
00BEKTOB 10 TTOPSJIKY BETUIUHBI.

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

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BAThH
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C HUCMOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCA TMpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIUAHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN F€OMETPUUYECKHX 3a7ay.

OnpenensaTs MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTe NapauiebHOCTh MPSMbBIX C IMOMOIIBI0 PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietdaroi Oymare.

[TpoBOUTH BBIYMCIEHUS W HAXOAUTb YHUCJIOBbIE M OYKBEHHbIE 3HAYCHUS
VIJIOB B TEOMETPUUECKHMX 3a/layax C UCIOJIb30BAaHUEM CYMMBbI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH
MEPECEUECHNH JBYX MApAJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4M Ha HAXOKJCHHUE YIJIOB.

Brnaners moHSTHEM T'E€OMETPUYECKOTO MECTAa TOUEK. YMETh OINpPEAEsITh
OWCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYJIISAP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHUsS OKPYKHOCTH M Kpyra, XOpAbl U THAMETpa
OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TU CBOWCTBA MPHU
peneHny 3aaad.

Brnanetsr moHsiTHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbest akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEAMHHBIC
MEPIECHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmonsATHEM KacaTeabHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTelIbHOW U pajuyca, NPOBEAEHHOTO K TOYKE KaCaHMUSI.



[Tonp30BaThCs MPOCTEHIITMMH T€OMETPUUECKUMH HEPaBEHCTBAMHU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS C MOMOIIBIO IIUPKYIIS U
JIMHENKHU.

K koniy oOyueHus B 8 kiacce oOydYarOHIMIICS MOJYYHUT CIIETYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

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

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

Brnagets moHaTHEeM cpenHel TUHUHM TPEYTOJbHHKA U TPaleluu, NPUMEHSThH
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemoi
dasieca U TEOPEMOIA O TPOMOPIIMOHATIBHBIX OTpe3KaxX, MPUMEHATh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKKN 000U TPEYTOJbHUKOB B PEUICHUH T€OMETPUIECKUX
3aj1ay.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakThyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerr mOHATHSAMHM CHHyca, KOCHMHYyCa W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [101p30BaThCsl ATUMH HMOHATUSAMHU JJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boiuucasate (paznuyHbiMU cIOCcO0aMU) IJIOIIAb TPEYTOJbHUKA W IUIOIIAN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysICh, TJ€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHsTh MoJydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetb MOHATHSAMH BIHCAHHOTO M LIEHTPAJBHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJbHON ¥ XOPI0M NpU pElIEHUH T€OMETPUUECKUX 3aau.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a/au.

[TpuMeHsTh MOJydYeHHbIE 3HAHMUSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C TNpUMEHEHUEM TMOoAO0Us U TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

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

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIIBIO PA3JIMYHBbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) JJIHHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAYCHHI.

[Tonb3oBatbes popmynamMu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUI HAXOXJIECHHSI COOTHOLICHUM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOXKIEHUS Pa3JIMYHbIX
JJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYrOJbHUKOBY»), MPUMEHATh HX IpHU
pELICHNU T€OMETPUYECKUX 3a1au.

Brnagerp noHsTMsAMHM  npeoOpa3oBaHMs  MOJAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonbp3zoBaThCs CBOWCTBaMHU 1TO100MSI TPOU3BOJIBHBIX
buryp, yMeTb BBIYUCIATH [JIUHBI U HAXOAWUTHb YIJIbI y TOMOOHBIX QUTYD.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOIUTH
IPUMEpPHI TO0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThCA TEOPEMAMU O NMMPOU3BENACHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMH, MOHUMATh MX TE€OMETPUUECKUA U (PU3NUECKHiA
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.

Bnaners MOHATHSMM NPAaBUIBHOTO MHOTOYIOJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH M PaJWaHHOM MEphI yria, yMETh BBIUMCIATH ILIOIIAIb
Kpyra u ero yacrteil. [IpuMeHsaTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

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

[IpyMEHATH MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MNOAO0O0US M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, INE
HEOO0XO0MUMO, KaJbKYJIATOPOM).



TEMATHYECKOE ITNTAHUPOBAHUE
7 KJIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
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
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyromb it 2 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHbIe TPsIMbIE, CYMMa YIJIOB 14 1 bubanorexka HOK
TPEYroJabHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyxHOCTb U KpYr. [ 'eomeTprueckue 14 | bubmmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
Bbu6nmuoreka [JOK
II i 4 1
> OBTOpeHHE, 0bobmenHe sanHii https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne ni/m P Konrpoabnbie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
. bu6mmoreka [IOK
! HeTbpexyroeHHKL 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOIMOPIIMOHAIBHBIX 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 | bubmmoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417¢18
VY1l B OKpYyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmmoreka [IOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417¢18
OKPY>KHOCTEH
Bbu6nuoreka [JOK
6 IT 06006 i 4 1
OBTOPEIHE, ODODIIEHIE SHATHH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
| Tpuronomerpusi. TeopeMbl KOCUHYCOB 1 16 1 bu6nuoreka [JOK
CHUHYCOB. PenieHue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuueckue 10 1 Bu6muotexa [JOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmunoreka LIOK
1
3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 it 4 A IIOCKOC 9 1 bubmuoreka [IOK
CKAPTOBBI KOOPAMHATEI Ha HI0CKOCTH https://m.edsoo.ru/7f41al2c
IT € MHOTOYTO KU. a
. paBUIbHBIC MH 2 y; JTBHU : Jiu . BuGmorexa IOK
OKPYHKHOCTH H IO HUL Kkpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomaaei
bubmunoreka LIOK
6 Hpusierus II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs . ) bubmunoreka LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0







IHHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
| [Ipocreliline reoMeTpUIEeCKue 1 bubnuoreka [IOK
0OBEKTBI https://m.edso00.ru/8866b724
but6mmoreka [IOK
2 MHOroyroiabpHUK, JIOMaHas 1
A https://m.eds00.ru/8866cb6a
3 CMexxHbIE U BEpTUKAJIbHBIE YTJIbI 1 bubmorexa OK
P 4 https://m.eds00.ru/8866¢5¢0
4 CMexHbIE U BEpTUKAIIbHBIE YTJIbI 1 Bubmmorexa [IOK
P 4 https://m.eds00.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexXHbIE U BEPTUKAJIbHBIC YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexXHbIE U BEPTUKAJIbHBIC YIJIbI 1
H3mepeHue JIMHEMHBIX U YIJIOBBIX
9 BEJINYUH, BBIUUCIICHUE OTPE3KOB U 1
YTJI0B
N3MepeHne TMHEHHBIX U YTJIOBBIX
10 BEJINYMH, BEIYMCIEHUE OTPEZKOB U 1 Bubmmorexa [IOK
’ p https://m.edsoo.ru/8866¢3ea
YTJI0B
N3MepeHne TMHEHHBIX U YTIOBBIX
11 BEJINYMH, BEIYMCICHUE OTPE3KOB U 1
YTJIOB




H3mepeHue JIMHENHBIX U YIJIOBBIX

12 BEJINYMH, BEIYMCICHUE OTPE3KOB U
YTJIOB
[epumeTp u momanes Guryp,
13 COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB
[Tepumetp u mwiomane Guryp,
14 COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB
[ToHsATHE O paBHBIX TPEYTOJbHHUKAX
15 Y TIEPBUYHBIC MPEICTABICHUS O bubmorexa OK
https://m.edso00.ru/8866ce80
paBHBIX GUTypax
16 Tpu npuzHaKa paBeHCTBa bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA bubnuorexa [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npuszHaka paBeHCTBa bubnuoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYTOJIbBHUKOB
20 Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB
)1 Tpu npuszHaka paBeHCTBa bubnuoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
” IIpu3naku paBeHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
” IIpusnaku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBONCTBO MeqUAHbBI

b K
24 MPSMOYTOJIBHOTO TPEYTOJIbHUKA, nommorexa [0
. . https://m.edso0.ru/8866e€9¢ec
MPOBENEHHON K THIIOTEHY3€e
CBoiiCTBO MeIHaHbI
25 MNPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOEIpeHHBIC U bu6nuoreka [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBoOMCTBa bubmmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
)% [Ipu3Haku u cBoiicTBa Bbu6muotexa [JOK
paBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.1ru/8866d880
29 IIpu3Haku u cBoiicTBa bubnuoreka [JOK
paBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBenctBa B reomeTpuu
31 HepasenctBa B reomerpuu bubmorexa [IOK
P P https://m.edso0o.ru/8866e3a2
32 HepasencrBa B reomerpuu
33 HepaBeHnctBa B reomerpuu
34 [IpssMOYTOIBHBIN TPEYTOIBHUK C Bu6muotexa [JOK
yriiom B 30° https://m.eds00.ru/8866¢b22
35 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriaom B 30°
16 KonTponbnas pabora no teme bubmmoreka [JOK
"TpeyroapHuKn" https://m.edsoo.ru/8866ecbe
37 [TapannenpHble npsiMble, UX Bbu6muotexa [JOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [LaTe1it mocTynar EBkinaa




39

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUN
NapaJUIEIbHBIX IPAMBIX CEKYIEeH

bubmunoreka LIOK
https://m.eds00.ru/88661f086

40

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUN
NapaJUIEIIbHBIX IPAMBIX CEKYIEH

41

Hakpecr nexaiue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUN
NapaJUIEIIbHBIX IPAMBIX CEKYIEH

42

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPU NEPECEUEHUN
NapaJUIEIbHBIX IPAMBIX CEKYIEH

43

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUN
NapaJUIEIbHBIX IPAMBIX CEKYIEH

bubmunoreka LIOK
https://m.edso00.ru/886613b0

44

[Ipu3Hak napajuieIbHOCTH PSAMBIX

4yepe3 PaBEHCTBO PACCTOSIHUMA OT
TOYEK OJIHOM MPAMOU 10 BTOPOU
PAMOM




[Ipu3Hak napamieabHOCTH MPSIMBIX
4yepe3 PABEHCTBO PACCTOSHUM OT

45 TOYEK OJTHOW MPAMOU 10 BTOPOU
PAMOM
46 CyMmma yriioB TpeyrojibHUKa bubmorexa [IOK
https://m.eds00.ru/8866{630
47 CyMmma yriioB TpeyroJibHUKa bubmorexa [IOK
https://m.edso00.ru/8866f8ba
48 Buemnue yrisl TpeyrojibHUKa bubmorexa OK
https://m.edsoo.ru/8866faSe
49 Bueminue yrisl TpeyrojiibHUKa
KonTtponbHast pabora o Teme
50 "ITapanienpHble MIpsIMbIE, CyMMa bubmmorexa LIOK
" https://m.edsoo.ru/8866febe
YIJI0B TPEYTOJbHUKA
51 OKpy»KHOCTb, XOPJIbl M TUAMETP, UX bu6nuoreka [IOK
CBOMCTBA https://m.eds00.ru/88670800
bubnuoreka [JOK
52 Kacaresbhas K OkpyKHOCTH https://m.edsoil.ru/8867069a
53 OKpY>KHOCTb, BIIUCAHHAS B yTOJ
54 OKpy’KHOCTb, BIIUCAHHAs B yroJl
55 [Tonsitue o 'MT, npumeHenue B bubnuoreka [JOK
3aJa4ax https://m.eds00.ru/8867013¢
56 [Tonsitue o 'MT, npumeHenue B bubmunoreka LIOK
3aJ1avax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
57 NEPIEHIUKYIISP KaK
r€OMETPUUECKHE MECTA TOUEK
58 OKpyXHOCTb, ONTMCAHHAS OKOJIO bubmmoreka [JOK




TpeyrojlbHUKA https://m.edsoo.ru/88670a62
59 OKpy’>KHOCTb, OIIICAHHASI OKOJIO 1
TpPEeYroJbHUKA
60 OKpyXHOCTh, BIUCAHHAS B | bubmmoreka [JOK
TPEYTOJIbHUK https://m.eds00.ru/8867103¢
61 OKpyXHOCTb, BIUCAHHAs B |
TPEYTOJIbHUK
2 [Ipocreiimme 3agaun Ha | bu6nuoreka [JOK
[IOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreitmme 3agaun Ha | bubmmoreka [JOK
MMOCTPOCHUE https://m.eds00.ru/886712d2
KonTtponbHas pabora o teme
64 "OKpYXHOCTb U K 1 bubmorexa HOK
Py byT- | https://m.eds0o.ru/88671462
I'eomeTprueckue nocTpoeHUs
[ToBTOpeHue u 0600IIeHNEe 3HAHUT
65 OCHOBHBIX ITOHSATHI U METOA0B 1 bubmorexa OK
A https://m.eds00.ru/886715b6
Kypca 7 kiacca
but6mmoreka [IOK
nu 1
66 TOrOBasl KOKTPOIIbHAA PAdOTa https://m.edso00.ru/886716ec
[ToBTOpeHuE M 00001IeHNE 3HAHUH
67 OCHOBHBIX HOHATHH ¥ METOJ0B 1
Kypca 7 kiiacca
[ToBTOpeHUE 1 0000IIeHNE 3HAHUH
68 OCHOBHBIX IIOHSITUH U METOJIOB 1 Bubmmorexa [IOK
A https://m.eds00.ru/886719bc
Kypca 7 kiiacca
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
| [TapannenorpamMm, ero npu3Haku 1 1 bu6nuoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku u 1 Bu6muotexa [JOK
CBOICTBA https://m.edsoo.ru/88671cal
3 [Tapamienorpamm, ero nNpu3HaKku u ) bubnuorexa [IOK
CBOICTBA https://m.edso00.ru/88671cal
UYacTHble ciyyau napauieorpaMMoB
4 (TIpsIMOYTOJTEHUK, pOMO, KBaJIpaT), UX 1 bubmorexa OK
PAMOYT D POMD, KBalpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
UYacTHble ciyyau napauieorpaMMoB
5 (ipstmo OJ'IZ;I/IK (I))M6 KBa, . aT), ux 1 bubmorexa [IOK
PAMOYT L POMD, KBAIpAT), https://m.edsoo.ru/88671£20
IpU3HAKU U CBOWCTBA
YacTHble cydau napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, ; art), ux 1 bubmmorexa LIOK
PAMOYT D POMD, KBApaT), https://m.edso00.ru/8867209¢
IpU3HAKU U CBOWCTBA
bubmunoreka LIOK
7 T 1
patiets https://m.eds00.ru/88672358
2 PaBHOOOKAS ¥ IPSMOYTOIBHAS | bubnuoreka [JOK
Tpaneuuu https://m.eds00.ru/8867252¢
9 PaBHOOOKAs 1 IPSIMOYTOJTEHAS | bu6nuoreka [IOK
Tpanenuu https://m.eds00.ru/88672858
10 Meton yaABOEHUS MEUAHbI 1 bu6mmoreka [IOK




https://m.edsoo.ru/88672b14

11 LlenTpanbHas cumMmMeTpust bubmmorexa LIOK
https://m.edso00.ru/88672b14

12 KonTponbnas pabora no teme bubmmoreka [JOK
"YeThIpE€XyroJbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o Bbubmuotexa [JOK
MPOMOPLIMOHAJIBHBIX OTPE3Kax https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEyrojbHUKA bubmmorera LHOK
https://m.edso00.1u/88672e0c

15 CpenHsist TuHUS TPEyrojbHUKA bubmmorexa LIOK
https://m.eds00.ru/8867238

16 Tpaneuus, e€ cpeaHss JUHUS bubmmorexa LIOK
https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpeaHss JUHUS bubmmorexa LIOK
https://m.eds00.1ru/88673064

18 [IponiopuroHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponiopuroHanbHbIE OTPE3KU Bubmmorexa [IOK
https://m.eds00.ru/88673794

20 LlenTp Macc B TpeyroibHUKE bubmmorera LOK
https://m.edsoo.ru/886738fc

bubnuoreka [IOK
21 Tonodusie TpeyromprmKi https://m.edsog)l.ru/88673a78

” Tpu npuzHaka nogoous bubnuorexa [IOK
TPEyroJbHUKOB https://m.edsoo.ru/88673bae

” Tpu npuszHaka mogo0Ous bubmmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuzHaka nogoous Bbubmuotexa [JOK




TPEYTrOJIbHUKOB

https://m.eds00.ru/8867400e

Tpu npuszHaka mogooOus

25
TPEYrOJIbHUKOB
26 [Ipumenenue mogo6ust Mpu perieHUN
MPAKTUYECKUX 3a7a4
7 KonTtponsHas pabora o Teme Bu6muotexa [JOK
"TlogoGHBIE TPEYTONbHUKH" https://m.edso0.ru/8867445a
)3 CaolicTBa Iomaaeu bubnuoteka [JOK
reOMEeTpHUECKUX HUryp https://m.edsoo.ru/886745fe
29 @opMyIbl IS IUTOIIANA bubmmoreka [JOK
TPEYroJabHUKA, TapaJLIeIorpaMma https://m.eds00.1ru/88674860
30 DopMyIIsl IS IUIOIIAAN bubnuorexa [IOK
TPEYroJabHUKA, ITapajuieiorpaMma https://m.edsoo.ru/88674a22
31 DopmyIibl U1 TIIOIIAAN bu6nuoreka [JOK
TPEYroJabHUKA, ITapajuieiorpaMma https://m.edsoo.ru/88674a22
1 @opMyIbl IS IUTOIIANA bubmmoreka [JOK
TPEYroJbHUKA, TapaJLIeIorpaMma https://m.eds00.ru/88675288
13 DopMyIIsl IS IUIOIIAAN bu6nuorexa [IOK
TPEYroJabHUKA, ITapajlieiorpaMma https://m.eds00.1u/8867542¢c
34 Brruncnenue miomaaei caoKHBIX bubnuoteka [JOK
buryp https://m.edso0.ru/88674¢78
35 [Tnomanu ¢puryp Ha KieTyaToMn bubmunoreka LIOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tmomanu mogoOHBIX GuUryp
18 3amauu ¢ IPaKTUYECKUM bubmmoreka [JOK

COZIep’)KaHHEM

https://m.edso0.ru/88675558




39 3amauu ¢ IpaKTUYECKUM bubmmoreka [JOK
COJIep)KaHUEM https://m.eds00.ru/88675684
40 Penienue 3a1a4 ¢ mOMONIBEIO METO/IA bubnuoteka [JOK
BCIIOMOTATEIHLHOU IIOMIAIU https://m.edso00.ru/88674190
A1 KonTponbnas pabora no teme bubmmoreka [JOK
"TTmomans" https://m.eds00.ru/8867579¢
4 Teopema [Iudaropa u eé Bbubmuotexa [JOK
TIPUMEHEHNE https://m.eds00.ru/88675918
13 Teopema [Tudaropa u eé bubnuoreka [IOK
[IPUMEHEHUE https://m.edso0o.ru/88675918
44 Teopema [Iudaropa u eé bubmmoreka [JOK
TIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
PUMEHEHUE
46 Teopema [Tudaropa u eé
PUMEHEHUE
Omnpenenenne TPUrOHOMETPUUYECKUX
KLU OCTPOTO yriia
47 Sg:MoyroanI;ro Tzl;yFOHBHI/IKa, bubmorexa OK
https://m.edso00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJILHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPHUUYECKOE bubmmoreka [JOK
TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO
51 KontponpHas padoTa o Teme bubnuoreka [JOK




"Teopema IIudaropa n Hayana

https://m.edsoo.ru/8a1407¢8

TpUuroHomeTpun"
59 BrnucanHbIe ¥ LICHTPAJIBHBIE YIIBI, bubnuorexa [IOK
YTOJI MEKTY KacaTelIbHOU U XOPAOU https://m.edsoo.ru/8al1415b2
53 BnucanHble U IEHTpaJIbHBIE YIIBI, bubmmoreka [JOK
YTOJI MEKTY KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrnncanHble U IEHTpATIBHBIE YTIIbI, Bbubmuotexa [JOK
YTOJI MEKTY KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a141b34
55 VYribl MEeXAYy XOpJAaMHU U CEKYLUMU
56 Yrael Mexay XOpAaMu U CEKYIIMMU
Bnucannble u onucanHbie
57 YETBIPEXYTOJIbHUKY, UX IPU3HAKU U bubmorexa OK
N PexyT ’ P https://m.edsoo.ru/8a140f86
CBOICTBa
BnucanHble u onrcaHHbIe
58 YETHIPEXYTOJIbHUKH, UX MPU3HAKH U Bubmmorexa [IOK
. pexyT ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
BnucanHble u onrcaHHbIe
59 YETBIPEXYTOJIBHUKH, UX MPU3HAKU U bubmmorexa LIOK
_ pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
IIpuMeHeHre CBOMCTB BIIUCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJIBLHUKOB MIPU
pEeUIEHUN TEOMETPUYECKUX 3a]1a4
IIpuMeHeHre CBOMCTB BIIUCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJILHUKOB IIPU
pEeLICHUN T€OMETPUUYECKUX 3a]1a4
62 B3anmHoe pacnionoxkeHue JByx bubnuoteka [JOK
OKPYKHOCTEH, 00IIIHe KacaTeIbHbIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHOCTEH bubnuoreka [JOK




https://m.edsoo.ru/8al1410a8

KonTponpHas padora o teme "YTisl

64 B OKPV>KHOCTH. BricaHHbIe 1 1 bubnnorexa [IOK
Py ’ \ https://m.edsoo.ru/8a141c88
OTIMCaHHBIC YETHIPEXyTOJTbHUKH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
65 METOH0B KypCOB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
g P . ’ https://m.edsoo.ru/8al41ddc
00001IeHnE 3HAHNI
IToBTOpEHNE OCHOBHBIX MOHATHI U
66 METOH0B KypCcOB 7 U 8 KJIaCCOB 1 bubmmorexa [OK
JIOB KYP . ’ https://m.edsoo.ru/8al41efe
00001IeHnE 3HAHNI
bu6mmoreka [IOK
J4! 1
67 TOrOBAs KOHTPONLHAs paboTa https://m.edsoo.ru/8a142368
IToBTOpEHNE OCHOBHBIX MOHATHI U
68 METOH0B KypCcOB 7 U 8 KJIaCCOB 1 bubmmorexa [OK
JIOB KYP . ’ https://m.edsoo.ru/8al420ac
00001IeHne 3HAHNIT
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME




9 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bceero u3yuyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
| Onpenenenre TPUTOHOMETPUUECKUX 1 bubanorexka [HOK
¢bynkuit yrinos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa HOK
P Y https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 bubmorexa HOK
p Y https://m.edsoo.ru/8a142d5¢
bu6mmoreka [IOK
T 1
6 copeMa CHiycon https://m.edsoo.ru/8al142¢8a
Teopema cunycoB 1
Teopema cunycoB 1
Haxoxnenue miivH CTOpoH U bubanorexka HOK
9 1
BEJIMYMH YITIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
1 P 1
0 CHICHHC TPEYTOTHHIKOB https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroisHUKOB 1 bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 P 1
CHICHHE TPEYTONRHUKOB https://m.edsoo.ru/8al42ac0
bubmnorexa [JOK
13 P 1
CHICHHE TPEYTOTRHUKOB https://m.edsoo.ru/8al42ac0




IIpakTueckoe NpUMEHEHNUE TEOPEM

Bbu6nuoreka [JOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTponbhas pabota no teme bubmmoreka [JOK
"Pemenue TpeyroJbHMKOB" https://m.edsoo.ru/8a14392a
Bbu6nuoreka [JOK
17 [TonsiTue o mpeoObpa3zoBaHNUU TTOAOOUS hitps://m.edsoo.rw/Sal 43ab0
18 COOTBETCTBEHHBIE IIEMEHTBI bubmmoreka [JOK
MOA0OHBIX PUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
oI0OOHBIX PUryp
Teopema o mpou3BeIeHUU OTPE3KOB
20 XO0pJI, TEOpeEMa O IPOU3BEACHUU bubanorexa [HOK
OTPE3KOB CEKYILIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJparTe KacaTeJIbHOU
Teopema o mpou3BeIeHUU OTPE3KOB
)1 XOpJI, TEOpeEMa O IPOU3BEACHUHU bubanorexa HOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJIbHOU
Teopema o mpou3BeIeHUU OTPE3IKOB
” XOpJI, TEOpeEMa O IPOU3BEACHUU bubanorexa HOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeIbHOU
” [IpuMeHeHne TeopeM B peLICHUH bubmmoreka [JOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [Ipumenenne TeopeM B peLIEHUN bubnnorexka [HOK

reoOMCTPHUICCKUX 3aaa4

https://m.edsoo.ru/8al1443fc




[IpuMeHeHHEe TeOpEM B PELLICHUN

Bbu6nuoreka [JOK

25
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonrponsHas pabora o Teme
26 "IIpeoOpa3oBanue nMogoousl. bubnuoreka [IOK
Mertpuueckrue COOTHOUIEHHUS B https://m.edsoo.ru/8a1447a8
OKpYy>HOCTH"
OnpeneneHue BEKTOPOB.
27 DOU3NYECKUN U T€OMETPUUECKUMN bubmorexa HOK
p https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
)3 CnoxxeHue ¥ BBIYUTaHNUE BEKTOPOB, bubmmoreka [JOK
YMHOXEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
79 Cno>xeHue ¥ BBIYUTAHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 Cno>xeHue ¥ BBIYUTAHHUE BEKTOPOB,
YMHO)XEHHE BEKTOpa Ha YHCIIO
31 Paznoxxenue BekTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
Bbu6nuoreka [JOK
32 Koopaunatsl BekTopa
P P https://m.edsoo.ru/8al44ftbe
CkasapHoe IpOH3BEICHIE BEKTOPOB,
33 ero I IIjIMeHeII{)I/Ie n;f[ HaX 0%k eHI/II:I bubmorexa [TOK
P s g https://m.edsoo.ru/8a14539¢
JUTUH ¥ YTJIOB
CkansgpHoe MpOHN3BEICHUEC BEKTOPOB,
34 ero I I;IMGHGII{)HG T HAX 0K, eHI/IIZI bubmorexa HOK
P s g https://m.edsoo.ru/8al14550e
JUTUH ¥ YTJIOB
Pemienue 3a7a4 ¢ oMoIib0 bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pernrenue 3agad ¢ mOMOIIBIO bu6mmoreka [IOK




BEKTOPOB

https://m.edsoo.ru/8al1458c4

[IpymeHeHne BEKTOPOB IS peIlIeHuUs

37
3aa4 GU3NKU
18 KonTponbhas pabora no teme bubmmoreka [JOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAWHATHI TOUEK HA
MIJIOCKOCTH
N bu6mmoreka [IOK
40 ¥paBHeiie Mpsmoit https://m.edsoo.ru/8al145¢c48
41 VYpaBHeHHE NpsAMON
bu6mmoreka [IOK
42 ¥PpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
13 Koopaunatsl Touek nepecevyeHust bubanorexka HOK
OKPY>KHOCTH U NPAMOM https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IIPU PEILICHUU
44 FeOMETPUYECKUX 3a]1a4,
MPAKTUYECKHX 33724
Meroa KOOpAMHAT NIPU PEILICHUU
45 F€OMETPUYECKUX 3a/1aY,
MPAKTUYECKHX 33124
MeTo KOOpAMHAT IIPU PEIICHUN
46 r€OMETPUYECKUX 3a/1aY,
MPAKTUIECKHX 337124
KontponbHas paboTa mo teme
47 " JlekapTOBbI KOOPAMHATHI HA bubmorexa HOK
" https://m.edsoo.ru/8al146e0e
MJIOCKOCTH
43 [IpaBunBbHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK

BBIYHCIICHHUEC UX 3JICMECHTOB

https://m.edsoo.ru/8al46fda




bubmuorexa [JOK

49 Hueno x. Jlinia Okpy:KHOCTH https://m.edsoo.ru/8a1472¢8
bubanorexka HOK
50 Huero x. Jlinia Okpy:KHOCTH https://m.edsocl)l.m/8a14714c
51 JnmuHa 1yru OKpy>KHOCTH
bubmmoreka [JOK
52 Panuannas Mepa yria https://m.edSO(I)l.ru/8314714c
53 [Imomane kpyra, cekTopa, CerMeHTa bubmorexa [TOK
https://m.edsoo.ru/8a147426
54 [Imomane kpyra, cekropa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
55 [Imomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
56 [TonsiTve 0 ABMKEHUH TIOCKOCTH bubmmorexa [TOK
https://m.edsoo.ru/8a147c82
57 [TapatenpHBIN IEPEHOC, TOBOPOT bubnmorera LHOK
https://m.edsoo.ru/8al147f16
58 [TapannenpHbIi IEpEHOC, TOBOPOT bubmmorexa LHOK
https://m.edsoo.ru/8al147f16
59 [TapannenpHbIi IEpEHOC, TOBOPOT
60 [TapannensHbIN IEpEHOC, TOBOPOT
61 IIpumenenne qBUKEHUN TPU bubmmoreka [IOK
pelieHny 3axaq https://m.edsoo.ru/8a1480e2
KonrponsHast pabora o Temam
62 "IIpaBuiIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [[BUKeHuUs miockocTu"
63 [ToBTOpenue, 0600mIEH e, bubanorexa [HOK

cucrtemaTtusanus 3Hanuil. Mamepenue

https://m.edsoo.ru/8a148524




reoOMCTPHUICCKUX BCIINYHH.
TpeyroabHUKH

[ToBTOpeHme, 06001IeHNE,
64 cucTeMaTu3alus 3HaHuH.
[TapannenbHble U IEPIICHIUKYISPHBIE

IIpsIMBIE

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

[ToBTOpenue, 0600mIEeHNE,
CHCTEMAaTHU3alMs 3HAHUH.

65 OKpy>KHOCTb U KpYT.
I'eomeTpuyeckue NoCTpoeHUs. Y TIIbl
B OKPY>KHOCTHU

[ToBTOpeHue, 0600mIEH e,
66 cucreMaTu3alus 3Hanuii. BrimcanHble
Y OITUCAHHBIE OKPYKHOCTH

MHOT'OYT'OJIbHUKOB

67 HToroBasi KOHTpOJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68 [ToBTOpeHue, 06001IeHNE,

cUcCTeEMaTH3aus 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
6 ['eomertpus
Pacrio3naBaTh WM3y4YEeHHBIE T€OMETpUUYECKUE (DUTYPBI, OMPENENATh HX
B3aMMHOE PACTOJIOKECHHE, H300pakaTh TEOMETPUYECKHE (QUTYPHI,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBUIO 3a1auu. W3mepsTh JTuHEHHbIE U
YIJIOBBIE BEJIMYUHBI. PemaTe 3a1a4un Ha BBIYMCIICHUE AJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenath TpyOyIO0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEIMETOB B
6.2 peanbHOM JKW3HH, pa3MEepoOB TNPHUPOAHBIX OOBEKTOB. Paszmmuarth
pa3Mepsl ITHX 00BEKTOB MO MOPSIKY BETUIHNHBI
6.3 CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/1a4am
[Tonb30BaTbest MpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
6.4 MIPU3HAKW U CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHbHUKOB MPH PEIICHUN
3a1a4
6.5 [IpoBomuTh  JIOTMYECKHE  pACCYXAEHHS  C  HMCIOJb30BaHUEM
' TrEOMETPUUYECKUX TEOPEM
ITonb30BatbCs 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 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh MapaielbHOCTh NPSAMBIX C
' IIOMOILBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOU MPSAMOU IO TOYEK
JIPYrou mpsMoin
6.8 Pemate 3amaun Ha kieTyaToit Oymare
- [IpoBoANTH BBHIYMCIEHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHbIE

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadax C HCIIOJIb30BAHUEM




CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYI'OJBbHHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHHUU JIBYX MapajUIeTIbHBIX MPSIMbIX

cekyIieil. Pemarh mpakTuieckue 3a1auu Ha HaXOXICHUE YTIIOB

6.10

Brnanerp NOHSATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh
OTIpEeAETATh OWUCCEKTPUCY YINIa W CEPEIUHHBIA TEPIEHIUKYISAP K

OTPE3Ky KaK TeOMETPUICCKHIE MECTa TOUCK

6.11

@opMynHpoOBaTh ONPEAEIEHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOWCTBAaMHU. YMETh

MIPUMEHSITh 3TU CBOWMCTBA MIPU PEIICHUU 3a]a4

6.12

Bragete moHATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHHUKA OKPY)KHOCTH,
yMmeTh HaxomuTh €€ ueHtp. Ilomp3oBatbes QakTamMu O TOM, UTO
OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAOTCsl B OJAHON TOYKE, U O
TOM, YTO CEPEIMHHBbIE NEPIEHIUKYJAPBl K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCA B OJTHOM TOUKE

6.13

Biagers moOHATHEM KacaTeIbHOM K OKPYXXHOCTH, II0JIb30BaThCS
TEOpEMO O TEPHEeHAMKYISIPHOCTH KacaTellibHOM W paauyca,

MPOBEIEHHOTO K TOUKE KACaHUs

6.14

Ilons30BaThCA HpOCTGI\/'IH_II/IMI/I rCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPUYCCKHUE IOCTPOCHHUA C IIOMOIIBIO

LUPKYJIS U JIMHEVKU

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 0011€ero 00pa30BaHUs

6

I'eometrpus

6.1

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

MOJIb30BATHCS UX CBOMCTBAMH Ipu pCHICHUU I'COMCTPUICCKUX 3a/1a1d

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECCUYCHUS MEOUaH TPEYroJIbHUKA

(meHTpa Macc) B peIIeHUH 3a1a4

6.3

Biagers mnoHsTHEM CpeqHEH JIMHMM TPEYrOJbHUKAa M Tpaleluu,

NPUMEHITh HX CBOICTBAa MPH pPEIIEHUH TEOMETPUYECKUX 3ajad.




[Tonp3oBatbes Teopemoit dasieca U TeopeMoid 0 MTPOMOPLIMOHATBHBIX

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

6.4

[IpuMeHsATH TNpHU3HAKU TOAOOHUS  TPEYrOJbHUKOB B  PELICHUH

rCOMCTPHUYCCKUX 3aaa4d

6.5

[Tonp3oBatbest Teopemoit [Tudaropa mis pemeHns TeOMETPUISCKUX U
IpakTU4eckux 3amad. CTpouTh MaTEMAaTHUYECKYI0 MOJEIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JeNIaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC TJIMHBI

6.6

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

AJIg PpCIICHUS MMPAKTUYCCKUX 3a1a4d

6.7

Bbruncnsate (pa3snuvHBIME crioco0aMu) IUIOMIAAL TPEYrolbHUKA U
IJIOMIAd MHOTOYTOJBHBIX (Quryp (Moawp3ysichk, TAe HEOOXOIUMO,
KaJbKyAATOpOM). [IpHMEHSATh MOJydeHHBIE YMEHHS B IPAKTHYCCKUX

3agadax

6.8

BitageTs NOHATUAMY BIMCAaHHOTO U LICHTPAJIBHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIVIAX, YriaxX MEXIy XOpAaMHu (CEKyIIMMH) U
yrile MeXJy KacaTelbHOM M XOPAOW IPU PELICHUH I€OMETPUUECKUX

3a1a4

6.9

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

CBOMCTBA OIIMCAHHOI'O YETBHIPEXYTOJbHUKA IIPU PELICHUU 33124

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TMpPaKTUKE — CTPOUTh
MaTeMaTUYeCKUE MOJCNIM ISl 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/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX

MOMOUIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroibHUKA




(«pemieHne  TPAMOYTOJBHBIX  TPEYTrOJBHUKOB»). Haxomuts (¢

MTOMOUIBIO KaJIbKYJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHH

6.2

ITonb3oBaTbcs dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKACHHUS COOTHOLICHWH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUMHAMUA

6.3

Hcnonbs3oBath TEOpeMbl CHHYCOB M KOCHHYCOB [UJISi HAXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («pElIEHUE TPEyroJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKHUX 3aau

6.4

Bnagerp moHsTHSIMH TIpeoOpa3oBaHUsA IMOJO0HUSA, COOTBETCTBEHHBIX
a7eMeHTOB TMOA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOH0OUS
MPOU3BOJBHBIX (DUTYP, YMETh BBIYHUCIATH JUIMHBI U HAXOAUTH YTIIBI Y
nono6ubIX Quryp. IlpuMeHaTs cBOHCTBa MOJO0HS B MPAKTHYESCKHX
3ajla4ax. YMeTh TPHBOIAWTH MNPUMEPHl MOAOOHBIX (uryp B

OKpYIKaroIieM MHpe

6.5

Ilons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOU

6.6

Ilons30BaTbcst  BEKTOpaMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
(Gu3n4eckuil CMbICI, NPUMEHATh MX B PEUICHUH T€OMETPUYECKHUX U
¢busnyeckux 3anay. IIpuMeHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

I HAXOXKACHUA NJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B

PCIICHUU T'COMCTPUYICCKUX U MMPAKTUICCKUX 3ada1

6.8

Brnagetp NOHATMSMHM — NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPYKHOCTH, [UIMHBl AYT'M OKPY>KHOCTH M paJUaHHON Mephl yria,
YMETh BBIYMCIATH IUIOMAAb Kpyra M ero uvactel. Ilpumensars

MOJIYUYCHHBIC YMCHUS B MIPAKTUYCCKUX 3adavdax

6.9

HaxoauTe ocu MM EHTPBl CUMMETPUH (GUTYP, TPUMEHSATH ABHKCHHS

IJIOCKOCTH B MPOCTEUIINX CIIydasixX

6.10

[IpumeHsTh TONyYEeHHBIE 3HAHUS HA [PaKTUKE — CTPOUTh
MaTeMaTUYecKrue MOJAENH AJi 3a]ad PeaibHOW KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMETPUYECKUX  (PyHKIUN (MONB3ysiCh, TAC HEOOXOAMMO,




KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
6 I'eomeTpus
Hauanbnsie nonatus reomerpun. Touka, npsimas, OTpe30K, Jiyd. Yroa. Bums
6.1 yrioB. BeprukanpHble M cMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOT'OYToJbHUK. [lapanienbHOCTh U NEpIEHUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETpPHH.
' IIprmepbl CHMMETPHUH B OKPYXKAIOILIEM MUPE
63 OCHOBHBIE TIOCTPOECHHSI C TIOMOIUBIO LUPKYJIS U JMHEHKU. TpeyrosibHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOepeHHBIT W  paBHOCTOPOHHMM  TpeyrojbHUKH. HepaBeHCTBO
' TPEYrojbHUKA
6.5 CBoiicTBa ¥ TpHU3HAKK pPaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3HaKu
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIiIOB TPEYTrOJIbHUKA.
' Bremnue yriel TpeyrojibHHUKa
[IpsamoyronbHbIi  TpeyroabHUK. (CBONCTBO MEIHMAaHbl MPSIMOYTOJIBLHOIO
67 TpEyroJIbHUKA, IMPOBEAEHHOW K TrunoreHyse. IIpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYroyibHBINA TPEYrOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYroOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbIeM yriae U OOJbIIeil  CTOpOHE
TpeyrojabHuKa. lleprieHquKyisp 1 HakJIOHHAast
6.9 I'eomerpuueckoe Mecto TOYeK. buccekTpuca yrima W CepeOUHHBIN
' MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK
OKpy)XKHOCTh M Kpyr, XOpJa W JuaMeTp, HuX CBoicTBa. BzaumHoe
6.10 pacrnojoKeHUEe OKpPY)KHOCTH U 1npsmoir. KacatenbHas M cekymas K
OKPYKHOCTH
611 OxpyXHOCTb, BIHMCaHHas B yroj. BmnucaHHas W omnMcaHHas OKpPY>KHOCTH

TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsiemMblii 3JIeMEHT CO/IepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyroasauku. Ilapamnenorpamm, ero npu3sHaku U CBOMCTBA

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

63 Tpanernusi, paBHOOOKast Tpamnenus, € CBOMCTBA U Mpu3Haku. [IpsiMmoyroiabHas
' Tpaneuus

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

6.5 Cpennue TMHUY TPEYTOJbHUKA U Tpaneuu. LIeHTp Macc TpeyroiabHuKa

6.6 [TogoOue TpeyrodbHUKOB, KO3 dunmeHnt mnoaodus. Ilpusnakum momoOus
' TpeyroibHUKOB. [IprMeHeHne moo0us Mpy peIeHNH MPAKTUYECKUX 33124

6.7 dopmynbl AN TUIOMIAAU TPEYroibHUKA, TNapaienorpamMma, pomba u
' Tpaneuuu

68 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOIMIAICH
' MOA00HBIX PUTyp

6.9 Brruucnenne mionagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu pereHun
' MPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHTE€HC OCTpPOrO yria MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pHUrOHOMETpUYECKUE
¢bynkumum yrios B 30°, 45° u 60°

- Brnucanneie W 1EHTpadbHBIE YIUIBI, YIrOJI MEXKIY KacaTelbHOM W XOpAOM.
. VYTIibl MeXAY XOpJaMU U CEKYITUMU

6.13 Brniucannsie v onvcaHHbBIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxHocTel. Kacanme OKpyKHOCTEH.

OOu1re KacaTenbHBIE K IBYM OKPYXHOCTSIM

9 KIIACC




Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB W Te€OpemMa CUHYCOB. Perienue
6.2 MPAaKTUYECKUX 33Jlad C HCIOJIb30BAHUEM TEOPEMBbl KOCHMHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogoo6us. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npou3BeeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bektop, nmnamHa  (MOAynb) — BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPHI,
65 MIPOTUBOIMOJOKHO  HANpPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIepalluu HaJl BeKTopamu. Pa3znokeHue BeKTopa Mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalisipHOE NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
' HAXO0XACHUS JUIMH U yTJIOB
JlekapTOBBI KOOPJAWMHATHI HA MJIOCKOCTH. YPAaBHEHHUS NMPAMON U OKPYKHOCTH B
6.7 KOOpAMHATaX, NEPECEUCHHE OKPYKHOCTEW U MPsAMbIX. MeTOo KOOpJIUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJILHUKH
6.9 JlnvuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BbIYUCICHHUE 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 OBPA3OBATEJBbHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOoOBaHNS

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

YMeHHe OmnepupoBaTh MOHATHSAMU: MHOXKECTBO, IIOAMHOKECTBO,
Olepalyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHIMMU:
rpad, cBA3HBINA rpad, AepeBo, IHMKI, TPUMEHSITh WX IPH PEIICHUH
3aJja4; YMEHHE UCIOIb30BaTh IpaUuecKoe NMpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MMPEIMETOB

YMeHue onepupoBarh MOHITHSIMH: ONpEIEIICHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE PACIO3HABaTh HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATHSMHU: HATYPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
NENIMMOCTH, 1IE€JI0€ YHCIIO, MOJYJh 4YHCIa, OOBIKHOBEHHas ApoOb U
JecsiThYHas Ipo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANIBHOE YHUCIO, apu(MeTHYecKuil KBaJApaTHBI KOpPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIAa HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCHA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue omnepupoBaTh MOHATHSAMHU: CTETIEHb C LEJIBIM ITOKa3aTeleM,
apu(MEeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTEIEHU
Oosbllle €AMHUIBI;, YMEHHE BBIOMHATH PACYETH O (OpMyIam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAallMOHATBHBIX BBIPOKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa3N0oKEHHE MHOTOWICHa HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenune ONnecprupoOBaTh NOHATUAMU: YHUCJIOBOC PaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJApaTHbIE YPaBHEHHS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHOM INEpPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIECHUH 3a/1ad U3 APYTrux MpeIMeTOB
U TIPAaKTUYECKUX 3aJad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMYI0 M KOOPAMHATHYIO IUIOCKOCTh JUIS HM300paKeHUs peleHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMHU: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHUS
byHKINNT; YMEHHE OTIepUpPOBAThH TOHSTUSIMH: npsiMast
MPONOPIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPLUOHANIBHOCTb, Mapaboja, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPAadUKH ISl ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YUeOHBIX TIPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BETUIUHAMU

YMeHue ONEepUpPOBATH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeOMeTpuUYeckass  IPOTPEecCUU;  YMEHHUE
MCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jaeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJady U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pa3sHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBJIeHUS JIUYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKCHHUA,
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBUIO  3aJayH,
MCCIIEeIOBAaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMHU: (UTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSAMOYTOJbHBIM TPEYrOJIbHUK,

Me/raHa, OMCCeKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMM, pomM0O, TpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
XKU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB

10

VYMeHue omepupoBaTh IMOHATHSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapajUIeIbHOCTh W TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TpSMBIMH, TEPIECHANUKYISAp, HAKIOHHAS, IPOCKIHS,
nojnobue ¢puryp, mofo0HbIe TPEYTOJIbHUKN, CHMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nojnobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue omnepupoBaTh IMOHATUAMM: JUIMHA, pACCTOSIHUE, YIOJd
(BeqiMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMynbl TepuMeTpa U IUIOIIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuIeNENUIENa; YMEHUE NPUMEHATh NpPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHUS JJIMH, PACCTOSTHUM, IUTOIAAeH

12

YMeHne wu3z00pakarh IUIOCKHE (QUTYpI W HX KOMOHWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WA

CHUMBOJIbLHOMY OITMCAHUTIO
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YMeHue onepupoBaThb MOHATHSAMH: TPSAMOYTOjibHash — cHUcTeMa
KOOpJIWHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YUCIIO0, CKAJSIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M peIIeHUs 3aJady, B TOM YHCJIE M3 JPYIHX Y4eOHBIX

IIPEAMETOB U pEaIbHOM KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
qUarpaMMbl, TaOnWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYCHHUsS, pa3Max YHMCIOBOro Habopa;

YyMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBATH M  NPeoOpa3oBBIBATH




uHpOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh M3MEHUUBBIC BEJIWYMHBI B

OKpY’KaIOIIeM MUPE
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YMeHue omnepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIly4ailHOrO OMbITa, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Iepedopa M ¢ MCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOSTHOCTH PEATBHBIX
COOBITHM M SIBIEHUI, MOHMMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAaIOIIEeM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUISl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJAE pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHON

U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Uucrna u BBIYUCTIECHUS

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

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE APOodH

13 Pannonanbuble uyncna. Apudmernyeckue Omepaludd € paldOHaIbHBIMU
' YUCIaMHU

14 JetictBurenbHple uyncia. ApudMeTHUYECKHE ONepaluu ¢ JACHCTBUTEIHLHBIMHU
' YyHCIIaMu

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

2 AnrebpanuecKue BHIPAKCHUS

2.1 BykBeHHbIe BhIpaykeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareiaeM. CTeneHb C palMOHAIBHBIM IOKa3aTesIeM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. HenictBus c
' apuMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

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

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

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. DopMmyna  CIOXKHBIX




MPOLIEHTOB

5 DyHKIHH
Oynaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyakuum. OO6macTh
oTpeNieJICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBl (yHKIMH. Hanbombinee W HauMeHbllee 3HaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U MJIOCKOCTH
6.1 Koopaunathas 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 BETMYNH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMmOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



