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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3JeJOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHMM M B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydyeHusi reoMeTpur Ha YpOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTH JIOTHYECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHus1 «OT TMPOTHUBHOIO», OTJIAYAaThb CBOWCTBA OT  IPU3HAKOB,
(bOopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1enpl0 HU3ydeHUsT TI'E€OMETPUM SBIIAETCSA HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/aad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENENIUTh T€OMETPUUYECKYIO (DUTypy, ONMUCATH CIOBAaMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHnn 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMCs YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIM PpPEAIBbHBIX JKMU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYHMCJICHUS U OLIEHUBATD aJI€KBATHOCTH MOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpPKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«BekTops», «J[Bmkenus miockoctiy, «IIpeodbpazoBanus mom00us».

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 Jaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HelelN0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHblEe yriael. buccextpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBI) LUPKYJSl U JIMHEHMKH. TpEeyrojapHUK.
Bricora, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpEeHHBIN M  pPaBHOCTOPOHHUN  TpeyroiabHuUkU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIEIbHBIX MPAMBIX. CyMMa yIioB TPEYTOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U OoJbllel CTOPOHE TPEYroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMHoe
pacIonoKeHUE OKpYKHOCTU U npsMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHasT B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npu3Haku U cBoicrsa. HacTHble
Cllydau TMapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenust Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daieca u
TeopeMa O IPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiment mnomodus. [lpusHaku momOOUs
TpeyroJibHUKOB. [IpruMeHeHune noqo0ust mpu peleHny NPakTUYECKUX 3a/1ay.



CpoiicTBa momaaeil reomerpuyeckux Guryp. DopMmynbl s TIIOLIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
NPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYriel  MeXIy ~ XopaaMu M CEeKyU[MMHU. BriumcaHHble W ONKMCAaHHbBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnosoxkeHue JAByX OKpykHocrel. Kacanue
OKpy>xHOCTel. O01Me KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTe KacaTeIIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJX BEKTOpaMu. PasnokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmMHa  OKpyXHOCTU. I'pamycHas u
paavaHHas Mepa yIyia, BBIUYMCICHHE IUJIMH AYr OKpyxkHocreu. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu GUryp (daemMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON MNpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIECHUW, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelIOBEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUA W 3HAYMMOCTHU JUISl PA3BUTUS LUBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTUYECKON KYJIbTYpOH KakK CpPeACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHS:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBbIKa pe(ICKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IIOCJIEICTBUI [JIs OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
JI00aIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAOIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBIBJSITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMATUUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (DOpMYyIUpOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKaIlii, OCHOBaHUS [JIsi OOOOIIEHUS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO AHAJIN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npeaiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOP CUNIA;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (aKToOB, BBICTPAMBATh APTYMEHTAILMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BbHIOUpPATh HauOoNee MNOAXOMANMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTaHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, ApTYMEHTHPOBATH CBOIO MTO3UIINIO, MHCHHE;

OPOBOJUTH MO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIEHUSI U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA,

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIlMH, JTaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALMM U HILIIOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHQOpPMALMU MO KPUTEPUSM, NPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (OPMYIUPOBATH CYXACHHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOUYKY 3PEHHS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYKJIE€HHsI 3a1aBaTh BOIPOCHI MO CYIIECTBY O0CYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATD PE3YNbTAThHI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUIyaIbHOU
paboTHI MPU PEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpymnmnoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYrMMHM 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEro0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pelIeHHs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ Y4ETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATb M KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBHUSIM, OOBSACHSITh NMPUYUHBI JOCTHXKCHHUS WA HEAOCTIKCHHS LEJH,
HaxO0JUTh OIMHKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHUE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE PAaCIOJIOKEHUE, HM300pakaTh TE€OMETpUUECKHE (QUTYPHI, BBITIOIHSATH
YEPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyi0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznmuyarh pa3mepbl 3TUX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpOouTh YEPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYNKICHUS C MCIIOJIB30BAHUEM T€OMETPUYECKUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OrnpenensTe napayuieIbHOCTh MPSIMBIX C OMOIIBIO YTJI0B, KOTOpPbIE 00pa3yeT
Cc HUMH cekymada. OnpeaensiT NapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUUCIEHUS M HAXOJUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHUX 3aJadyax C HCIOJIb30BAHMEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECECYEHNH [BYX IapaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mnpakTtuueckue
3aJ]a4M HAa HAXOXKJICHUE YIJIOB.

Brnagers NOHATHEM T€OMETPUYECKOIO MECTAa TOYEK. YMEThb ONPENECIATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IIPU
pellIeHuN 3a7ay.

Brnagete moHsATHEM ONMMCAHHOM OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagerps noHATHEM KacaTelbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISL U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHsATh CBOICTBA TOUKM NEPECEUEHMs] MEIUaH TPEYrojbHHUKA (LEHTpa
Macc) B pEIICHUH 3ajau.

Bianets nmoHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPAaNEUWd, NIPUMEHATH
MX CBOMCTBA NPHU pPEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX JUI PEIICHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTU4ecKux 3anad. CTpPOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brnanerp mNOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TPEYroibHUKa. [10I630BaThCS ATUMH MOHATHIMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbIMU CIIOCOOaMU) IUIONIA/lb TPEYTOJbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TI€ HEOOXOJUMO, KAJIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATHUSMM BIMCAHHOTO M LEHTPAJbHOIO YIVIA, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MEXAy XOpAaMH (CEKYIIMMH) U YIJI€ MEKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a1a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH VIS 3a/1a4 PEAIbHOU KU3HU U ITPOBOJAUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K koHny oOyueHuss B 9 kiacce 0OydaroIIMHCA MOJIYYUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30Batbes popmynamMu MpUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIIEHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX IpPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsAMM  npeoOpa3oBaHMs  MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIIbI y MOAOOHBIX (uUryp.
[IpumeHsATh cBoOWCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEPHI TOJO0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh HMX B PEUICHUU TEOMETPUYECKUX U (PU3MYECKHX 3aaad.
[IprMEHATE CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNN T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEpHl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh 1oy4eHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTU B MPOCTEUIINX CITy4dasiX.

[IprMEHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBbBIE)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
[Ipocreiimume reomerpuyeckue GUrypbl
1 U ux cBoiictBa. 3mepenue 14 https://m.edsoo.ru/SCDUTTDXL
T€OMETPUUYECKUX BEIUYUH
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/LUWH113V3
IT
3 APATLICIILHLIC HPANBIC, CYMMA YIIOB 14 1 https://m.eds00.ru/C3QIURDY'S
TPEYroJbHUKA
O T
4 KPYAHOCTD M KPYT. § cOMETprHcciie 14 1 https://m.edsoo.ru/ZCZQS49CU
MOCTPOCHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 YeThIpEXYroJIbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema Paneca u reopema o
2 MIPONOPIIMOHATILHBIX OTPE3Kax, NOJO00HBIE 15 1 https://m.edsoo.ru/F8O5Z09Y 8
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomanei
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (hUTYD. 14 1 https://m.edsoo.ru/QLI 1QDOEP
[Tnomaau moxoOHBIX Guryp
4 Teopema Iuaropa i nasana 10 1 https://m.edsoo.ru/4ZHRPYM8W
TPUTOHOMETPHUH
VYTl B OKpy)KHOCTH. Brincanusie u
5 OUVICATHBIC HCTRIPEX YTOMBHIIH. 13 1 https://m.edso0.ru/J2JOK38GT
Kacarenbnsle k okpyxHOcTH. Kacanue
OKpY>KHOCTEHN
6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne /i Kourpoabnsie Ilpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 TpuroHoMeTpits. TeopeMbl KOCHHYCOB i 16 1 https://m.edsoo.ru/5172BY40V
CUHYyCOB. Pelienne TpeyrojabHUKOB
[IpeobpazoBanue moa00wms.
2 Metpuueckre COOTHOLIEHHUS B 10 1 https://m.edsoo.ru/TS8CWSWSF
OKPY>KHOCTH
3 BexTops! 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMGSAFT
[IpaBuiIBHBIE MHOTOYTOJIBHUKH. [[nHa
5 OKPYKHOCTH Y IUIOIIAAb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS5
Brruucnenune momanein
6 JIBU>KEeHUS TIIIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
7 Hosropenre, 0606meHIfe’ 7 2 https://m.edsoo.ru/VYL6CQRSP
cucTeMaTtu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 63 6 0
I[TPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIe pecypchbl
padoThI padoThI
[Ipocreiine reomeTpuueckue
1 1 https://m.edsoo.ru/FYDON6D7B
OOBEKTHI
2 MHOroyroiabHHUK, JOMaHas 1 https://m.edsoo.ru/AXFSLBJZS
CMexHbIE U BEpTUKAJIbHbIE
3 1 https://m.edsoo.ru/4AJQRXZTFF
YTJIbI
CMexHbIE U BEPTUKAJIbHbIE
4 1 https://m.edsoo.ru/YSNLG4X31
YTJIBI
CMexHbIE U BepTHUKAIbHbIE
5 1 https://m.edsoo.ru/FHHIZOPSR
YTJIbI
CMexHbIE U BEpTUKAJIbHbIE
6 P 1 https://m.edsoo.ru/76FDZEETM
YTJIbI
CMexHbIE U BEpTUKAJIbHbIE
7 P 1 https://m.edsoo.ru/OYZ9EFVSH
YTJIBI
CMexHbIE U BePTHKAIbHbIE
8 1 https://m.edsoo.ru/TY9P4SITH
YTJIBI
N3mepenne TMHEMHBIX U
9 YIJIOBBIX BEJIMYHH, BEIYMCIICHUE 1 https://m.eds00.ru/8QM00C762
OTPE3KOB U yTJIOB
N3mepenne TMHEMHBIX 1
10 YIJIOBBIX BEJIMYUH, BBIUHACIICHUE 1 https://m.edsoo.ru/NBFVSYJO3
OTPE3KOB U yTJIOB
11 N3Mepenne TMHERHBIX 1 1 https://m.edsoo.ru/OP6WEFGYY




12

YTJIOBBIX BEJIMYUH, BHIYHCIICHUE
OTPE3KOB U YIJIOB

N3Mepenne IMHEHHBIX 1
YTJIOBBIX BEJIMYUH, BHIYHCICHUE
OTPE3KOB U yIJIOB

https://m.edsoo.ru/NPPLOG5SEH

13

[lepumerp u miaomangs Guryp,
COCTABIJICHHBIX W3
IPSMOYTOJIbHUKOB

https://m.edsoo.ru/GX8JQNIK9

14

15

16

17

[lepumerp u momags Guryp,
COCTaBIICHHBIX W3
MPSIMOYTOJIbHUKOB

[TonsATHE O paBHBIX
TPEYroJbHUKAX U EPBUYHbIE
MIPE/ICTaBICHMS] O PaBHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB

https://m.edsoo.ru/9MHUYBGOD

https://m.edsoo0.ru/MUSTOG8Y7

https://m.edsoo.ru/TC7ZNSARE

https://m.edsoo.ru/USPZ6RWCD

18

19

20

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/RXS1ZCFR6

https://m.edsoo.ru/3MK84JONX

https://m.edsoo.ru/2UOROIT74

21

Tpu npuszHaka paBeHCTBA
TPEYroJIbHUKOB

https://m.edsoo.ru/4YTSEHGOE

22

IIpu3Haku paBeHCTBa

https://m.edsoo.ru/SSMY4YNBR




23

MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

[Ipu3naku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYroJbHUKOB

https://m.edsoo.ru/6RUL5SXGO7

24

CBoIiCcTBO MeIHaHBI
MPSMOYTOJIBHOTO
TPEyYroJIbHUKA, IPOBEAEHHOM K
THIIOTCHY3¢E

https://m.edsoo.ru/7THH7WFDK

25

CBOICTBO M€TMAHbI
MPSAMOYTOJIBHOTO
TpPEYroJIbHUKA, POBEAEHHON K
TUIIOTEHY3€

https://m.edsoo.ru/WQ8PN65M7

26

27

28

29

PaBHOOGeipeHHbBIE U
PaBHOCTOPOHHUE
TPEYrOJIbHUKU

IIpu3Haku u cBONCTBA
PaBHOOEIPEHHOTO
TpeyrojbHUKa
[Ipu3Haku u cBONCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA
[Ipu3Haky u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

https://m.edsoo.ru/25HEXJLK4

https://m.edsoo.ru/96QU7CN8V

https://m.edsoo.ru/FENFO6VFC

https://m.edsoo.ru/E4VPAPN47Z

30

HepasenctBa B reomerpun

https://m.edsoo.ru/OEXBPKRZE

31

HepasencrBa B reomerpuu

https://m.eds0o0.ru/O8X71FYQW

32

HepaBeHnctBa B reomerpun

https://m.edsoo.ru/0K379K43S




33

34

HepasenctBa B reomerpuu

[IpsAMOYTONBHBIN TPEYTOIBHUK
¢ yriom B 30°

https://m.edsoo.ru/MGKELG3AM

https://m.edsoo0.ru/SOCYEDVQO0

35

36

37

[IpsAMOYTONBHBIN TPEYTrOIbHUK
¢ yriom B 30°

KonTtponbHast pabora no teme
"TpeyronbHuKH"
[TapamienpHble npsMbIE, UX
CBOICTBa

https://m.edsoo.ru/ZZCJV3TUY

https://m.edsoo.ru/4LJVWGMSU

https://m.edsoo.ru/KIFI1JI0A

38

39

40

41

[Iarsrit noctynar EBkinaa

Hakpecr nexarue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIH,
00pa3oBaHHbIE NTPH
NepeceYeHU  MapaieIbHbIX
MPSAMBIX CEKyIIEn

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE IPU
NepeceyeHn  MapaiebHbIX
MPSAMBIX CEKyIIEen

Haxkpecr nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE TIPU
nepeceyeHny nmapaiebHbIX
MPSAMBIX CEKYIIIECH

https://m.edsoo.ru/VHBHZQ900

https://m.edsoo.ru/2HLKI1J6L

https://m.edsoo.ru/UDZCNQXRV

https://m.edsoo.ru/FOQUDW75LA




42

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE IPH
MepeCceUeHNH NapajIeIbHbIX
MPSAMBIX CEKYIIIEH

https://m.edsoo.ru/MSQOJ5Z1W4

43

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTIIbI,
00pa3oBaHHBIE MTPH
NepeceueHu ! NnapayuieIbHbIX
MPSAIMBIX CEKyLIEn

https://m.edsoo.ru/TT46BAY6X

44

[Ipu3Hak napajieabHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
paccTOSHUM OT TOYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSAMOI

https://m.edsoo.ru/11C9C3FTN

45

[Ipu3Hak napajieIbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCcTOSHUM OT TOYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSIMOM

https://m.edsoo.ru/SOOH6FMBS

46
47

CymMma yriioB TpeyrojibHUKa

CymMma yriioB TpeyrojibHUKa

https://m.edsoo.ru/S3LGUTY32
https://m.edsoo.ru/7M6DQD7M4

48
49

Bremnue yriiel TpeyrojapHHAKa

BHeriHue yrisl TpeyrojibHUKA

[URO U N SR S—y

https://m.edsoo.ru/MNJOCGH9L
https://m.edsoo.ru/DGCCIQFIY

50

KonTponbhas pabota no teme
"[TapamienbHble TpsIMBIE,
CyMMa yIJIOB TpEeyrojibHUKa"

https://m.edsoo.ru/HGF5SRMBXO

51

OKpy>XHOCTb, XOP/Ibl U

https://m.edsoo.ru/AQHS5UBS0U




ANaMETp, UX CBOIMCTBa

52 KacarenbHas K OKpy>KHOCTH https://m.edsoo.ru/1161GKK6L
@)

53 KPYIRHOCTE, BHHCAHHD B hitps://m.eds0o.r/AFQG2Z4GY
yroia
@)

54 KPYHHOCTD, BrlICatiias b https://m.edsoo.ru/SF1WSCRHY
yToJa
Iloustue o I'MT, npumeHeHHnE

55 p https://m.edsoo.ru/0OYDXH3QT6
B 3aJja4ax
[Tonsitue o I'MT, npumeHeHue

56 https://m.edsoo.ru/XG4WUS501)
B 3a71a4ax
buccekTpuca u cepeTuHHBIN

57 MEPIECHAUKYIAP KaK https://m.edsoo.ru/A2LBET3LC
TeOMETPUUYECKHE MECTA TOUEK
O OCTb, OITMCAaHHas OKOJIO

58 KPYHHOCTD, OIHCAHHAL OKOI https://m.eds00.ru/9Y404U31E
TpEeyroJbHUKA
@)

59 KPYHKHOCTD, OMHCATHAT OKOIO htps://m.edsoo.ru/YZ7O6NC2Z
TPEYTroJIbHUKA
O

60 KPYHHOCTD, Blicatiias b https://m.edsoo.ru/45SVSHTZC
TPEYrOJIbHUK
O oc caHHa

61 KPYXHOCTD, BrHCANHAA B https://m.edsoo.ru/OWUW4K8WS
TPEYTOJIBHUK
n N

62 DOCTCHIIIHE 3alatH Ha htps://m.eds0o.ru/ WIZOATF77
MTOCTPOCHHE
I o

63 POCTCHIIIIE 3a/1atit Ha https://m.edsoo.ru/HIY744ST2
MMOCTPOCHHE
KontponbHas padoTa mo teme

64 "OKpPY>KHOCTb U KPYT. https://m.edsoo0.ru/OPUFPXM6G

I'eomeTrpuueckue nocrpoenus"




[ToBTOpEeHME M 0000IIEHNE

65 3HAHUM OCHOBHBIX MOHSITHH U 1 https://m.edso0o.ru/075BG25NP
METOJIOB Kypca 7 Kjacca

66 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/DQXGRPV72
[ToBTOpeHME U 06001IIeHNE

67 3HAaHUW OCHOBHBIX ITOHATHUH U 1 https://m.edsoo.ru/SPJ6SGBRB
METOJIOB Kypca 7 Kjacca
[ToBTOpEeHME M 00600IIEHNE

68 3HaHUH OCHOBHBIX MOHATHH U 1 https://m.edsoo.ru/EHZSLPE7B
METOJIOB Kypca 7 Kiacca

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




8 KUIACC

Ne
n/n

Tema ypoka

[Tapamenorpamm, ero Npu3HaKu
U CBOICTBA

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edso0o0.ru/60U99XROP

[Tapannenorpamm, ero nNpu3HaKu
Y CBOICTBA

[Tapannenorpamm, ero Npu3HaKu
U CBOWCTBA

YacTHble cinydyaun
napajuIeJIorpaMMOB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBA

YacrHble cnyyau
napajuIeIorpaMMOB
(MpsIMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

YacrHble cnydau
napajuieaorpaMmmoB
(PsIMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
CBOMCTBa

https://m.edsoo.ru/XFHDJOUA 1

https://m.edsoo.ru/ETRJP7PJH

https://m.edsoo.ru/3VO4FOMOZ

https://m.edsoo.ru/W3KUZ8901

https://m.edsoo.ru/A685LBYSB

Tpaneuus

https://m.edsoo.ru/ XGNLG6PX3

PaBHOOOKAs 1 IPSIMOYTOJIbHAS

https://m.edsoo.ru/SX9DDBQCM




Tpancuuu

PaBHOOOKAst ¥ IPSIMOYTOJIbHAS

9 1 https://m.edsoo.ru/335Z3IVAZ
Tpamneuuu
10 Meton yaABOEHHUS MEAUAHbI 1 https://m.edsoo.ru/T82GVAQ4U
11 LenTpasnibHasi cHMMETpUs 1 https://m.edsoo.ru/XTE9B6TQ3
KonTtponbHast pabora o Teme
12 " p . p " 1 https://m.edsoo.ru/KQJCP1RMA
YeThIpEXyroNbHUKH
Teopema dasneca u Teopema o
13 1 https://m.edsoo.rut/HCAMY3QAS
MPOMOPLUOHAIIBHBIX OTPE3KaX
14 Cpenusis TUHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/T6VV7A20Y
15 CpenHsist TMHUS TPEYroJbHUKA 1 https://m.edsoo.ru/HYP7V4LMK
16 Tpaneuus, e€ cpeaHss JUHUS 1 https://m.edsoo.ru/3GWNZHZ30
17 Tpanenus, e€ cpeaHss TMHAA 1 https://m.edsoo.ru/BNZI3SK2N
18 IIponoprimoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/B8JKYR3P7
19 [IponopunoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/8C2KXD2IG
20 LleHTp Macc B TpeyroJbHUKE 1 https://m.edsoo.ru/3AG2K031F
21 [TonoOHbIE TPEYTOTBLHUKHI 1 https://m.edsoo.ru/T2ZWKBADOH
Tpu npuzHaka moxoous
22 putp s 1 https://m.edsoo.rt/EVX4D7DND
TPEYTOJIbHUKOB
Tpu npusHaka nogo0
23 DU IPH3HAKE HORODUR 1 https://m.edsoo.ru/SHIVEF8DT
TPEYTOJIbHUKOB
T 3HaKa 1noaoo
24 PH IPH3HAKA HONOOHA 1 https:/m.edsoo.ru/F6ILCOMTB
TPEYTOJIbHUKOB
Tpu npu3Haka moxoous
25 prip A 1 https://m.edsoo.ru/PZZM4X09B
TPEYTOJIbHUKOB
[Tpumenenue nonodus mpu
26 P g P 1 https://m.eds00.rt/QRZMSVWGA

PCHICHUHU MMPAKTUYICCKUX 3a1a1




KonTponbhas pabota no teme

27 " | https://m.edsoo.ru/VY8PN8XF8
[TooOHBIE TPEYTOTBLHUKU

28 (-BOHCTRA IIOMA/IEH https://m.edsoo.rt/EHMESPRXZ
FeOMETPUUYECKUX PUryp
DopmyJibl U1 TIIOIIAAN

29 TPEyTroJbHUKA, https://m.edsoo.ru/7LCMID6RJ
napajuiesorpaMma
Dopmyibl U1 TIIOIIAAN

30 TPEYroJbHHKA, https://m.edsoo.ru/JOOMSKQJF
napajuiesorpaMma
DopMyIbl IS IO

31 TPEYroJIbHUKA, https://m.edsoo.ru/898HY V851
napajuiesorpaMma
DopMymbl IS IO

32 TPEYTrOJIbHUKA, https://m.edso0.ru/879ITDCNE
napasuiesiorpaMma
DopmyIIbl U1 TIIOIIAAN

33 TPEYTOJIbHUKA, https://m.edsoo.ru/AVI7XBVUW
napasuiesiorpaMma

34 Bermenerie nomaze https://m.eds00.ru/SIGSOAVSI
CJIOKHBIX (UTYp

35 Tlnomasut puryp Ha wierdarol https://m.edsoo0.ru/G4JM76PBP
Oymare

36 [Tnomaau mogoO6HBIX HUryp https://m.edsoo.ru/KVCETIHHC

37 [Tnomanu monoOHBIX GuUryp https://m.eds00.ru/COIXOIW61
3agauu ¢ TPaKTHYECKUM

38 https://m.edsoo.ru/CFH6PRHOS
coJiepKaHueM

39 3ajauu ¢ IPaKTUYECKUM https://m.edsoo.ru/N24T6XFFO




40

coliepKaHuEM
Pemenne 3amay ¢ TOMOIIBIO
METO0/1a BCIIOMOTaTeIIbHOM
TUIOIIA N

https://m.edsoo.ru/ASWEVCBCR

41

42

43

KonTtponbHast pabora o Teme
"ITnomanp"
Teopema [Iudaropa u eé

IIPUMEHEHHE

Teopema [Iudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/RKHOIBMJM

https://m.edsoo.ru/MYONLHONK

https://m.edsoo.ru/YVPOOMYNZ

44

45

46

Teopema [Tudaropa u eé
IPUMEHEHNE
Teopema [Iudaropa u eé
IIPUMEHEHNE

Teopema IIudaropa u eé
IIPUMEHEHHE

https://m.edsoo.ru/2LKVD1853

https://m.edsoo0.ru/YW8Q15GKD

https://m.edsoo.ru/8§13M9DZJ 1

47

48

Ornpenenenue
TPUTOHOMETPUUECKUX (PYHKIIMMI
OCTPOTO yTJia MPSIMOYTOJIEHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHYECKHE
COOTHOIIIEHUS B IPSIMOYTOJIEHOM
TpPEeYroJabHUKE

OcHOBHOE TPUTOHOMETPUUCCKOC
TOXIACCTBO

https://m.edsoo.ru/6A9U6XM04

https://m.edsoo.ru/20DXH1YZ5

49

OCHOBHOE TPUTOHOMETPUIECCKOE
TOXKIECTBO

https://m.edsoo.ru/N6342X4EH

50

OCHOBHOE TPUTOHOMETPUUYECKOE

https://m.edsoo.ru/Z90FW4KDD




51

TOXKACCTBO

KonTtponbHast pabora o Teme
"Teopema [Iudaropa u Havana
TpuroHomerpun"

https://m.edsoo.ru/UTLIP99RE

52

Bnucansble U LieHTpabHbIE
YTJIbI, YTOJI MEXAY KacaTeJIbHOU
U XOpAOoH

https://m.edsoo.ru/EISFI79UD

53

54

55

Bnucannbie u ieHTpaIbHBIC
YTJIbI, YTOJI MEXAY KacaTeIbHOU
1 XOpJIOH

Brnucanubie u IEHTpaIbHBIC
YIJIbI, YTOJ MEXY KacaTeIbHOM
1 XOpJIOH

Vsl Mexay xopJaaMu U
CEeKyLIUMU

https://m.edsoo.ru/43MAHH6UG

https://m.edsoo0.ru/3ZZGBOBNG

https://m.edsoo.ru/L94GFIER7

56

57

58

59

VYrisl MeXAy XOpJaMu U
CEeKyLIUMU

BrucanHsble U onucaHHbIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

Brniucannsle 1 onvcaHHbIe
4eThIPEXYTOIbHUKH, UX
NPU3HAKK U CBOMCTBA

BnmcanHbie n onmmcaHHbBIE

4eTBIPEXYTOIbHUKH, UX
NPU3HAKK U CBOMCTBA

https://m.edsoo.ru/CEBZS8M13

https://m.edsoo.ru/EF64M7KVW

https://m.edsoo.ru/X56Y75XJ3

https://m.edsoo.ru/4IKJOGXSD

60

[IprumeHeHue cBOCTB
BIIMCAHHBIX U OMUCAHHBIX

https://m.edsoo.ru/FDUOS6UKR




61

62

YEeTBIPEXYTOJILHUKOB MPU
pElLICHUN TEOMETPUUYECKUX 3a]1a4

[IprumeHeHue cBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
YEeTBIPEXYTOJIbHUKOB MPU
pEeIIeHNU TeOMETPUYECKUX 3a/1a4

B3anMHOe pacnonoxeHue 1Byx

OKPYXHOCTEH, 001Ine
KacaTelIbHbIE

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

63

64

65

66

Kacanue okpyxxHOCTEN

KonrponbHas pabora no reme
"VTIIBl B OKPY’KHOCTH.
Bnucannble u onvcaHHble
YEeThIPEXYTrOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHITHI
U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeH1E 3HAHUI

IToBTOpEHNE OCHOBHBIX TOHATHI

U METOJIOB KYpPCOB 7 M § KJIacCOB,
000011IeH1E 3HAHUI

https://m.edsoo.ru/3CXC3IA41

https://m.edsoo.ru/COVEDRQZJ

https://m.edsoo.ru/CH082971.J

https://m.edsoo.ru/IERGJKPU6

67

68

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHSATHI
¥ METOJIOB KypCOB 7 M 8 KJIacCOB,
000011IeHNEe 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/J7Z8ZK41E

https://m.edsoo.ru/BHTMIS7YA




9 KUIIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3y4eHusi oOpa3zoBaTeJibHbIE pecypchl
padoThI padoThI

Onpenenenue

1 TPUTOHOMETPUYECKHUX (QYHKIUIT 1 https://m.edsoo.ru/CD1X6AAL2
yraoB ot 0° go 180°

2 ®opmyJIbl TPUBEICHUS 1 https://m.edsoo.ru/0BNBY3J2Q

3 Teopema KOCUHYCOB 1 https://m.edsoo.ru/RHIDMBXJS

4 Teopema KOCHHYCOB 1 https://m.edsoo.ru/KOM41J37R

5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ

6 Teopema cunycoB 1 https://m.edsoo.ru/ANH6PTII7

7 Teopema cuHycoB 1 https://m.edsoo.ru/4ALWCLZGKB

8 Teopema cunycoB 1 https://m.edsoo.ru/6NO2CEW IN
Haxoxnenue CTO

9 XOMICHHE JUIHH CTOPOI 1 1 https://m.edsoo.ru/3ILX8ICNG
BEJIMYUH YTJIOB TPEYTOJILHUKOB

10 Pemenne TpeyroiabHUKOB 1 https://m.edsoo.ru/KJ8891JVV

11 Pemenue TpeyroapHUKOB 1 https://m.edsoo.ru/ASEP9BM X8

12 PeureHue TpeyroibHUKOB 1 https://m.eds00.ru/992MSU6ZU

13 Pemenue TpeyroapHUKOB 1 https://m.edsoo.ru/DH52RQGDI
[IpakTueckoe NpuMeHeHHe

14 1 https://m.edsoo.ru/6N7QYFLH7
TEOPEM CUHYCOB ¥ KOCUHYCOB
[IpakTueckoe MpuMeHeHHe

15 P P 1 https://m.edsoo.ru/JXOUN27RH
TEOPEM CUHYCOB U KOCUHYCOB
KonTponbhas pabota no teme

16 P P 1 1 https://m.edso0.r/TK6LFSOQC

"Pemenue TpeyroabHIUKOB"




17

18

[TonsaTHe 0 mpeoOpa3oBaHUM
no00us

CoOTBETCTBEHHBIC JIEMECHTHI
MoA0OHBIX PuUryp

https://m.edsoo.ru/WPA4QONZN

https://m.edsoo.ru/6 WZ4YFOAQ

19

20

21

22

COOTBETCTBEHHBIE DIIEMEHTEI
oJTI0OHBIX pUryp

Teopema o mpou3BeieHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUH OTPE3KOB
CEKYILIUX, TEOpEMA O KBaJpaTe
KacaTeJbHOMI

Teopema o mpou3BeieHUU
OTPE3KOB XOp/I, TEOpPEMA O
MPOU3BEJICHUHN OTPE3KOB
CEKYILIUX, TeOpEMa O KBaJpaTe
KacaTeJbHOMI

TeopeMa o npousBencHUN
OTPE3KOB XOpJ, TEOpEMa O
MIPOU3BEICHNUN OTPE3KOB
CEeKYILUX, TeOpeMa O KBajpaTe
KacaTeJIbHON

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRALI11S8

https://m.edsoo.ru/LYNT6HMDS

https://m.edsoo.ru/UJOEI9T2A

23

24

HpI/IMCHCHI/IC TCOPCM B pCIICHUU
rCOMCTPHUICCKUX 3aaa4d
HpI/IMCHCHI/IC TCOPCM B pCIICHUU
TreOMCTPHUYICCKUX 3aaa4

https://m.edsoo.ru/TOB48A8CV

https://m.edsoo.ru/RTSQ4CQSP

25

[IpuMeHeHne TeopeM B peleHnn
TE€OMETPHYECKUX 3a7a4

https://m.edsoo.ru/VULVGR288

26

KonrponsHas pabora no teme

https://m.edso00.ru/0949L.L15C




27

28

"[IpeobpazoBanue mog00usI.
Mertpuueckrne COOTHOUIEHHUS B
OKpYy>HOCTH"

Omnpenenenre BEKTOPOB.
DU3NYECKUI U TEOMETPUUYECKUI
CMBICJI BEKTOPOB

CnoxeHue ¥ BhIYUTAHUE

BCKTOPOB, YMHOXXCHHUC BCKTOPA
Ha 4HuCJIO

https://m.edsoo.ru/J3CES39AE

https://m.edsoo.ru/KGYSI1BY7

29

CI10)KeHre U BEIUUTAHUE
BEKTOPOB, YMHOXCHHE BEKTOpa
Ha YUCIIO

https://m.edsoo.ru/LDRAMZI9Y7

30

31

32

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB, YMHOXCHHE BEKTOpa
Ha YUCIIO0

Pa3noxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunats! BekTopa

https://m.eds00.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.ru/IJ YKUMLBW

33

34

35

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, €ro NIpUMCHCHHUE JIJIA
HaXOXJICHUA IJIMH U YI'JIOB
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, €r0 IPUMEHEHHUE IS
HaXOXJICHUA IJIMH U YI'JIOB
Pemenue 3ana4 ¢ momMoIIpk0
BEKTOPOB

https://m.edsoo.ru/OUDML31UP

https://m.edsoo.ru/AADOETIFV

https://m.edsoo.ru/2JR4517A1

36

Pemrenue 3agad ¢ mOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/AMZS5CARLT




[IpumeHneHue BEKTOPOB IS

37 https://m.edsoo0.ru/XJGOFOJII
peeHus 3a1a4 GU3NKU
KouTponbhas pabota no teme
38 " " https://m.edsoo.ru/XRYOSPMOOQ
BekTtopsl
€KapTOBbI KOOPIAUHATHI TOYEK
39 flexap PA https://m.edsoo.ru/MHQLIZYYO
Ha MJIOCKOCTH
40 VYpaBHeHue npsaMon https://m.edsoo.ru/9IUZRULTD
41 YpaBHeHuUE NpSIMOit https://m.edsoo.ru/SIOUXVNZK
42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/94M 1DDAX9
Koopaunatsl Touek nepeceueHus
43 . https://m.edsoo.ru/DRGH38D3G
OKPY>KHOCTH H TPSMOM
Meroa KOOpAMHAT PU PELIEHUN
44 reOMETPUYECKHUX 3a]1a4, https://m.edsoo.ru/1IAMXQ157N
MPaKTUYECKUX 3a/1a4
Meroa koopAMHAT NpH PELICHUH
45 reoMeTpUYECKUX 33/a4, https://m.edsoo.ru/XFTU86021
MPaKTUYECKUX 3a/1a4
Meroa koopAMHAT NpH PELICHUH
46 F€OMETPUYECKUX 3a/1ay, https://m.edso0o.ru/SS4ULS6P3
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 "JlexapTOBBbI KOOPAMHATHI Ha https://m.edsoo.ru/WRGPEQB3J
MJI0CKOCTH"
[IpaBuBEHBIE MHOTOYTOJIBHUKH,
48 https://m.edsoo.ru/DOLCSQMPG
BBIYMCIICHHUE MX JIEMEHTOB
49 Yucno n. JInHa okpykHOCTH https://m.edso0.ru/2T61GISCK
50 Yucno n. InuHa OKpyKHOCTH https://m.edsoo.ru/9D2XNUVZB
51 JlnvHa 1yru OKpy>KHOCTH https://m.edsoo.ru/SOYASAM3K




52

Panuannas mepa yria

[Imomane kpyra, cexropa,

https://m.edsoo.ru/693M9FRD2

53 https://m.edsoo.ru/SERUOYOF5
CerMeHTa
IImomane Kpyra, cexTopa,

54 JTOMALE KpyTa, CerTop hitps://m.eds00.ru/STYSLUQXO0
cerMeHTa
IImomane kpyra, cekropa

55 Haab Kpyra, pa, https://m.edsoo.ru/YMASESDLX
CerMeHTa

56 TlonsaTne 0 ABUKEHUHU IIJIOCKOCTU https://m.edsoo.ru/4ZNZMHHVZ
ITapamnensHbIil mepeHoOC

57 P p ’ https://m.edsoo.ru/WWY INSIZE
IMOBOPOT
ITapamnensHbIil mepeHoC

58 P p ’ https://m.edsoo.ru/F1QJSOWZA
MMOBOPOT
ITapanaensHBIN TIEPEHOC,

59 P P https://m.edsoo.ru/D51X77IR 1
IMOBOPOT
[lapamnenbHBIN IEpEHOC

60 P P ’ https://m.edsoo.ru/GMG7L5683
IMOBOPOT
IIpnmenenue nBMKEHUHN IIpU

61 p & p https://m.edsoo.ru/WRRE97U1Q
pelieHny 3aaa4y
Kontponbnas paboTa mo Temam
"TIpaBUIILHBIE MHOTOYTOJIbHUKH.

62 p yr https://m.edsoo.ru/RNUG3U5AL
OxkpyXHOCTb. [|BHKeHUS
IIocKocTH"
[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHuH.

63 & https://m.edsoo.ru/MDGLRIQ00
N3mepenne reomeTpudecKkux
BEeJIMYMH. TpeyroibHUKU
IToBTOpeHue, 0000IIEHNE

64 BTOpEHHE, THCHHMC, https://m.edsoo.ru/EFTNXPQ2E

cucTeMaTH3alis 3HaHUH.




[TapannensHbie U
MEPIICHIUKYIISIPHBIC TIPSIMbIS
[ToBTOpeHME, 0600MIIEHNE,
CUCTeMAaTH3alusl 3HAaHHH.

65 OKpY>XHOCTb U KPYT. 1 https://m.edsoo.ru/BVACRATOO
I'eomeTpuueckue NocTpoeHusI.

VYTIIIBl B OKPYKHOCTH

[ToBTOpeHue, 0600IIEHNE,

CUCTEMAaTH3alNs 3HAHUN.
66 1 https://m.edsoo.ru/MOGX4YGON
Boucadubie v onMcaHHbIE

OKPY’KHOCTU MHOTI'OYT'OJIbHUKOB

67 Hrorosas KoHTpoJIbHAS paboTa 1 1 https://m.edsoo.ru/EUIL2Q7GV
68 Hostoperne, 0606meHPfe’ 1 https:/m.eds00.ru/0GT7I3W64
CUCTeMAaTH3aIWsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJbTara
6 I'eomeTpust
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpPENeNsiTh MX
B3aMMHOE pACIHOJOXKEHHE, M300paxkaTb TIeoMeTpUyYecKHe (Urypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHIO 3a1a4yd. V3MepsTh JTUHEHHbIE U
yIJIOBbIE BEJIMUYMHBL. PemmaTth 3ajaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb TpyOyr0 OIIEHKY JIMHEHHBIX W YTJIOBBIX BEJHMUYWH MPEIMETOB B
6.2 peambHOM JKU3HHM, pa3MEpoOB MNPUPOJHBIX OOBEKTOB. Paziauuarh
pa3Mephl STHX 0OBEKTOB T10 TIOPSIKY BETHUUHBI
6.3 CTpouth 4epTeKXH1 K T€OMETPUUECKHUM 3a/1a4amM
[Tonmp30BaThbcs MpU3HAKAMHU PAaBEHCTBA TPEYTOJHLHUKOB, UCTIOIH30BAThH
6.4 IIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4y
65 [IpoBomuTh  JIOTMYECKME  pAcCY)KICHHMS C  HCIOJIb30BaHUEM
' TE€OMETPUYECKUX TEOPEM
[omp30BaThCs NpU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUICCKUX 3a/1a9
OmnpenensaTh MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapalienbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou NpsiMOr
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OYKBEHHBIC

3HAYCHHA YIJIOB B TI'COMCTPHYCCKUX 3agadax C MCIIOJIb30BAHUECM




CYMMBI YTJIOB TPEYTrOJIbHHUKOB U MHOTOYIOJBbHUKOB, CBOMCTB YTJIOB,
0o0pa3oBaHHBIX TMPU TEPECEUYCHUU JIBYX MMAPAIIICIBHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3ala4i Ha HAXOXACHUEC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECCKOI'O MeCTa  TOHYCK. VYmMmeTn

6.10 OTIpeNeNIATh OUCCEKTPUCY yIa M CEPeAMHHBIA TMEPHEeHINKYISIp K
OTPE3KY KaK FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTHU M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSITh 3TU CBOWMCTBA MIPH PEIICHUU 33724
Bnagers moHsiTHEM ONMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxoauTh e€ 1meHtp. [lomp3oBarbest (akTamMm O TOM, 4TO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKA0TCs B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJAPHI K CTOPOHAM TPEYrOJIbHUKA
MepeceKaroTCs B OJHON TOUKE
Brnanets mnoHsATHEM KacaTeIbHOW K OKPYKHOCTH, TIOJb30BaThCs
6.13 TEOPEMOW O MEpPHEeHAUKYISIPHOCTH KacaTelbHOM MW paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaThbCcsl MPOCTEHIIMMHU TEOMETPUYECKMMU HEPABEHCTBaMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE MOCTPOEHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMH NP PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpumeHsTh CBOWCTBA TOYKM IE€PECEUEHUS MeAHWaH TpPEyroJbHHUKA
' (ueHTpa Macc) B pelieHuu 3a1a4
63 Bnagers mnossiTueM cpeaHeW JMHMM TpPEYroJlibHUKa W Tpameluw,

NPpUMCHATH HX CBOMCTBA npu pemecHUU TCOMCTPHUYCCKUX 3aJady.




6.4

[Tonb3oBatbes Teopemoit danieca U TeoOpeMoOr 0 MPOMOPHHUOHATBHBIX

OTpEC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1a4

[IpuMeHsT, NpHU3HAKK 1MOAOOMS TPEYroJbHUKOB B  PELICHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUECKUX U
npakTuueckux 3anad. CTpoUTh MAaTeMAaTHUYECKyld MOJEeiIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC TJIMHBI

Bnagers moHSATHAMU CHMHYCa, KOCHMHYCa MW TaHI'CHCAa OCTpOro yrija
OpsAMOYT'OJIBHOTO TpPECYIroJIbHUKA. ITonp30BaThCsl ATUMU TIOHITUSMU

AJId pCIICHUS ITPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  clIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOM[AAM  MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

BirageTs MOHATHUAMM BOMCAaHHOTO M LIEHTPAJIBHOTO yIJja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMH (CEeKyLIMMH) U
yrile MEXIy KacaTelIbHOM M XOPAOH IPHU PEHIEHUU I'€OMETPUYECKHUX

3aaad

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

Bnagerp mNoHATHEM ONHCAHHOIO I-IeTI:IpéX}’1"0.]'H>HI/IK('3., IMPUMCHATDH

CBOMCTBA OIIMCAHHOTO YEeTHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

[IpuMeHATH TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHUYECKUEe MOJECIH I 3a1a4 PEaJlbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM Tnonodus U

TPUTOHOMCTPUU (HOHBBy}ICB, rac HCO6X0,[[I/IMO, KaJIBKYJ'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIO PA3JIMYHBIC JSJICMCHTBI MPAMOYI'OJIbHOI'O TPCYTrOJIbHUKA




(«pemieHne  TPAMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts  (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBarbcs dbopmynamu MPUBEAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPHUMCEHATH UX ITPU PCHICHUH I'COMETPHUUICCKUX 3aaa4d

Bnagers monstusMu TpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBAMHU MOAOOMS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
monoOHbIX Quryp. IIpuMeHATh CBOMCTBa MOJOOUS B MPAKTHYCCKHUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)I/I3I/ILIGCKI/II\/’I CMBICJI, TIPUMCHATL MX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TTPOU3BCACHUC BCKTOPOB

AJI HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITEL €ro B

PEIICHUU T€OMCTPUYCCKUX U MPAKTHYCCKUX 3a1a4

Brnagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI JYI'M OKPYKHOCTH WM DPaJAUMaHHOW Mepbl YIUIA,
YMETh BBIYMCIATH IUIOMAAbp Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3agadax

6.9

HaxomuTh ocu iy LIEHTPBl CUMMETPHUH (UTYD, TPUMEHSTH JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA NPaKTUKE — CTPOUTH
MaTeMaTUYECKUe MOJCNIH ISl 3aJay peajbHOW >KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHCHHEM TIOH00MS |

TPUTOHOMETPUYECKMX (YHKUMN (TONB3YsCh, TI/A€ HEOOXOAMMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eometpus
Hauanbnsie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buusl
6.1 yriaoB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEepHIEHANKYISIPHOCTD MPSMBIX
62 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepbl cHMMETpUH B OKPYXKAIOILIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIbIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWMCTBa
6.4 PaBHOoOenpeHHBIH W PaBHOCTOPOHHUIM  TpeyrosbHUKU. HepaBeHCTBO
' TpeyrojabHUKa
6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. I[lpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CaolicTBa 1 MpU3HAKU MapaieNbHbIX NpAMbIX. CyMMa YIJIOB TPEYyTrOJbHHKA.
' Breminue yribl TpeyrojibHUKa
[IpssMmoyronbHBIM  TpeyroibHUK. CBOWCTBO MEAMAaHbl MPSMOYTOJIBHOIO
67 TpPEeyrojbHHKa, MpoBeAEHHOW K runoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJAbHUKOB. [IpsIMOYTONbHBIN TPEYTOABHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoOW, TeopemMa o OonblieM yrie U Oonblielt  CTOpoHE
TpeyroibHuKa. [lepneHaAuKyasp U HaKJIOHHAS
6.9 l'eomerpnueckoe Mecto TOYek. buccektpruca yrima W CepeAVHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
6.10 pacmoyio)KeHue OKPYKHOCTH H Tmpsmou. KacatenbHas W cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BIHCAHHAas B yroj. BrmucaHHas W ONHCAaHHAs OKPYKHOCTH

TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomeTpus

6.1 UYersipéxyronsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsiMoyronbHas
' Tpaneuus

6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3KaxX

6.5 Cpennue TMHUU TpEYroibHUKA U Tpaneuuu. LlenTp Macc TpeyroiabHUKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt noaodbus. [IpusHaku mogobus
' TpeyroiabHUKOB. [IpuMeHeHre noJ00us IPH PelICHNH PAKTUIECKUX 3a/1a4

6.7 @opmynel AN TUIOMIATM  TPEYrojbHHUKA, NapajuieorpamMmma, pomba u
' Tpaneuuu

63 CpolicTBa miomaneil reomerpuueckux ¢uryp. OTHomeHHe IUIoIAaei
' 0JI0OOHBIX GUTyp

6.9 Brruncnenue riomanei TpeyroabHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPaKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuun yrios B 30°, 45° u 60°

612 BrncaHHble M IIEHTpaNbHBIE YIJIBI, Yrojl MEXAy KacaTeJbHOM U XOpAoH.
' VYTIibl MeXAY XOpIaMU U CEKYITUMU

6.13 BrucanHble U ONIMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eometpus
61 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pemienue
6.2 MIPaKTUYECKUX 33a7ad C MCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogo01e COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB
' CEKYILUX, TEOpeMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmimHa < (MOAynb) — BEKTOpa,  COHANpaBleHHbIE  BEKTOPBI,
65 IIPOTUBOIOJOKHO  HANpPAaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalluu HaJl BEKTOpaMmu. Pa3ioxeHne BeKTopa mo IByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOe MPOU3BEICHUE BEKTOPOB, IIPUMEHEHUE IS
' HaXOXICHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI Ha IMJIOCKOCTU. YPaBHEHUS MPSIMON U OKPYKHOCTU B
6.7 KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEN U MPsAMBIX. MeTos KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
69 Jlnvna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BEIUUCICHHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, ceKTOopa, CErMeHTa

6.11

I[BI/I)KGHI/IH INIOCKOCTU W BHYTPCHHUC CHUMMCTPUU (pnryp (BJICMCHTapHLIC

npencrasienus). [lapamnensusiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBS3HBINH rpad, AEpeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, DU PELICHUH 33]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, IPHUBOAUTH IIPUMCPBI U KOHTPIIPUMCEPHLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUuHas apo0b, CTaHIAPTHBIN BUJ YMCIa, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apu(pMeTH4YecCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIopsA04YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKpYIJIATh YHCIA; yYMEHHE JeJaThb MHNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUM

YMeHue onepupoBarh IMOHATUSAMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlIe €IWHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1O (Qopmynam,
npeoOpa3oBaHus IENbIX, JPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPQXXEHUI C KOPHSAMHM, Pa3j0oKEHHE MHOIOYIEHAa HAa MHOYKUTEIH, B
TOM 4HCIIE C UCHONIb30BaHHWEM (OpPMYT pa3HOCTH KBAaJApPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YpaBHEHHE C




OJIHOM TEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHue onepupoBaTh NOHATUAMU: GYHKIMS, rpaduk GyHKINH, HYIU
¢byHKINH, IIPOMEXKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPONOPIMOHAILHOCTD, JTMHEWHAs (QYHKIUS, KBaJpaTu4yHas (QyHKIIHS,
oOpaTHass TPOIMOPIMOHATBLHOCTh, TMapaboiia, Tunepbosia; yMeHHUE
CTPOUTH TpapUKU PYHKIIUH, HCIIOIB30BATh IPadUKH ISl ONIPEICIICHUS
CBOWCTB TIPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHUS 3a7ad U3 JAPYTUX
yu4eOHBIX TPEIMETOB U pealbHOM >KU3HU; YMEHHE BBIPAXKATh

dhopmynaMu 3aBUCUMOCTH MEXIY BETUUUHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJaud, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPIEHIUKYISAp, HAKJIOHHAs, IPOEKUUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYKarOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IIJIOUIagu Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME€ (UIYpsl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI MJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOHMKOBBIE U  KPYTOBBIC
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJIbllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH




15

16

nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX IPOLECCOB U
SBJIIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTIBITA, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCIHOIb30BAHUEM
MpaBUjia YMHOXCHHS; YMEHHE OIICHHUBAaTh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOMSIINN W3YUYEHHBIH METON ISl PEIICHHS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




HHEPEYEHb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OI'5 1O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

Yucia 1 BEIYMCIIEHUS

1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku AeIMMOCTH LEIbIX YKCel

- OOBIKHOBEHHBIE W JICCATHYHBIE JIpoOU, TPOIEHTHI, OCCKOHEYHBIC
. MIePUOIUYECKHE TpoOH

13 PanmonaneHbie yucna. ApupMETHYECKHE OINEpalud C pPaldoOHAIbHBIMU
. YHUCIaMHU

» JelicTBuTenpHbIe unciaa. ApuMeTHYecKue onepanuu ¢ JACHUCTBUTEIHHBIMU
. YHUCIaMHU

s [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJIA OKPYIJICHHS, NMPUKUIKA M OIECHKA
' pe3yibTaTa BBIUUCICHUN

2 Anrebpanyeckue BoIpaKeHUs

2.1 BykBenHble BeIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nensiM nokazareneM. CTeneHb C pallMOHAIBHBIM IOKa3aTelIeM.
. CBoliCTBa CTEIIEHU

2.3 MHoOro4JIeHb

24 Anrebpanyeckas 1poOb

5 s Apudmernyeckuil  KOpeHb  HaTypalbHOM  cremeHu.  JleWcTBUS ¢
' apupMETHIECKUMH KOPHSIMH HaTypaIbHOW CTETICHU

3 VYpaBHEHUs U HEPABEHCTBA

a1 ensie u npoOHO-pamroHaNbHBIE ypaBHEHUA. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUH

1s Lensie u apoOHO-parmoHabHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEpPABEHCTB

3.3 Penrenue TeKCTOBBIX 3a1a4

4 YuclIoBBIC TTOCIICIOBATEIBHOCTH

4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENILHOCTEN




Apudmerndeckass M TeoMmeTpuueckas mnporpeccund. Dopmyna CIOXHBIX

4.2
MIPOIICHTOB
5 OyHKIMH
OyHKIUA, crmocoObl 3amanus  GyHknuu. ['paduk  dysakuum. OoOnacth
ONpeNeJICHUs] W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hymm  dyHxnum.
5.1. [TpomexxyTku 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (YHKIIHU.
Makcumymbl W MUHUMYMBI (yHKiuu. HauOonpimiee u HauMeHbIee
3Ha4YeHHEe PYHKLUHU HAa IPOMEKYTKE
6 Koopannats! Ha IpsMOi U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOMCTBA
7.2 TpeyronpHuk
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3MepeHune reoMeTpudeckix BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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