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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OAVH M3 OCHOBHBIX Pa3JEJOB IIKOJBbHOM MAaTE€MAaTHKH, UMEIOIIUN CBOEH LEJbIO
o0ecTeYnTh U3y4eHHEe CBOMCTB M pa3MepoB (UTYp, UX OTHOLICHUN M B3aUMHOE PACIIOIOKEHHE, ONTUPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTelbHYyI0 JUHHIO. [[eHHOCTh M3y4YeHUs] TeOMETPUU Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs 3aKIIOYAeTCs B TOM, UYTO OOYYalOUIMIiCS YYUTCS NMPOBOIUTH JOKA3aTeNbHbIE PACCYXKACHUS,
CTPOUTH JOIMYECKHE YMO3AKIIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, TPOBOJIUTH PACCYXKACHUS «OT MPOTHBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPKICHHUSI.

BTtopoii 11en1bto u3ydeHus reOMeTpUU SBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA [PU pPEeUICHUHU
KaK MaTeMaTU4YEeCKHX, TaK U MPAKTUYECKHX 3aay, BCTPEUAIOIIUXCS B peasbHON ku3HH. OOydarouuiics
JOJDKEH HAy4YUThCS OIPENeNIUTh T'e€OMETPUYECKYI0 (UTypy, OmHMcaTh CJIOBAaMH JaHHBIA YepTEX WM
PUCYHOK, HAWTH IUIONIA[ b 3E€MEIbHOIO Yy4YacTKa, PAcCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
ka0est uin TpedyeMble pa3Mephl rapaxa Juisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpPasi, BHIYMCIUTEIbHAS
JUHUS B U3ydyeHuu reomerpuu. Ilpu pemenun 3agady NpakTUYECKOTO XapakTepa OOydaroIIMHCS YUUTCS
CTPOUTbh MaTEMaTHUYECKUE MOJEIIN PeaIbHbIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCIECHUS U OLIEHUBATh
aJIeKBATHOCTD MOJYYEHHOTO PE3yJIbTATA.

Kpaiitne BaxkHO mOAYEPKUBATH CBA3HM TE€OMETPUU C JPYTUMU Y4YEOHBIMH TpPEAMETAMU,
MOTHBHUPOBATh HCHOJIb30BaTh OINPEJIEICHUS] TE€OMETPUUECKUX (GUIYp U MOHSITHH, JEMOHCTPUPOBATH
IIPUMEHEHUE IOJIyUEHHBIX YMEHMHM B (PU3UMKE W TEXHUKE. DTHU CBSI3U Haubosiee SpKO BUAHBI B TeMax
«BexTope», «TpuroHoMerpuyeckrue COOTHOLIEHUs», «Meton koopauHat» U «Teopema [Tudaropar.

VYuebHublii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieibl COJAEpIKaHUs:
«l'eomeTpuueckue QUTYpel U UX CBOWCTBa», «VI3MepeHHE TEOMETPUUYECKUX BEIUYHH», «JlekapToBbI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BekTopsl», «JIBrKeHus miockoctny, «[IpeodpazoBanust mogo0us».

Ha u3yuyenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kitacce — 68 yacoB (2 yaca B
Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

7 KUIIACC
Havanbable noHATHA TeoMeTpuu. Touka, npsmas, OTpPe30K, Jay4d. Yrou. Buuasl yrios.

Beprukanbabele u cMmexHble yriabl. buccekrpuca yria. JlomaHas, MHOroyroibHUK. IlapamienbHOCTh H
MEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMeTpuu. [Ipumepsl cUMMeETpuUu B
OKpPY’KaroIlleM MUpE.

OCHOBHBIE TIOCTPOEHUSI C NOMOIIBIO IUPKYJIsd W JUHEHKH. TpeyrosbHUK. BbicoTa, MennaHna,
OuMCCeKTpuca, IX CBOWCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUIN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyrojibHuKa. [IpH3HaKu paBeHCTBA TPEYTrOJbHUKOB.

CBoiicTBa M NPHU3HAKU NApAIIENBbHBIX NpsAMbIX. CyMMa YIVIOB TpEyroibHUKA. BHemHue yrisl
TPEYTOJIbHUKA.

[IpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO  MEAMAHBl  IPSIMOYTOJIBHOIO  TPEYrOJIbHUKA,
pOBEACHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBAa HPSMOYIOJIBHBIX TPEYrOJBHUKOB. lIpsMOyrosbHbIN
TPEyroJibHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, TeopemMa
0 OoJbIIeM yrie u O0JIbLIeH CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MecTo TOUeK. bruccekTpuca yriia U CepeIMHHBIA IEPIICHAUKYISAP K OTPE3KY Kak
TE€OMETPUYECKUE MECTA TOUEK.



OKpYXKHOCTb U KpPYT, XOpAa U IHAMETP, UX CBOMCTBA. B3anMHOE pacmnosiokeHue OKPY>KHOCTH M
npsamoii. KacarenbHass W cekymas K OKpyXHOCTH. OKpYKHOCTb, BOUCaHHas B yroy. BrnucanHas u
OMHUCaHHasi OKPY>KHOCTHU TPEYTrOJbHUKA.

8 KJIACC
Yerplpéxyronbuuku. Ilapamnenorpamm, ero mnpusHaku M cBoMcTBAa. YacTHble cily4au

napajuiesorpaMMoB (MPSIMOYTOJILHUK, poMO, KBajpaT), UX MPU3HAKU U CBOWCTBA. Tpamenus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa U mpu3Haku. [IpsMoyronapHas Tpamnenusi.

Meton yaBoenuss Menuanbl. lleHTpaneHas cummerpus. Teopema asieca u  Teopema o
IIPOIOPLIMOHAJIBHBIX OTpPE3KaXx.

Cpennuie TMHUM TpeYrojbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Togo6ue TtpeyronpbHUKOB, KOdhdumueHT mnoaodus. I[lpusHakum 1OMOOMS TPEYroJIbHUKOB.
[Ipumenenue mo1o0ust pU PELICHUH TPAKTUUECKHUX 3a/au.

CpoiictBa 1uiomazneir reomerpudeckux ¢uryp. Dopmyisl IS [UIOMIATM  TPEYTOJIbHUKA,
napajuienorpaMmma, pom0Oa u tpanenuu. OTHOIIEHUE IO e MOA0OHBIX QUTYP.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTUaToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopemsr [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyCc, KOCHUHYC, TAaHIE€HC OCTPOro yrjla HpsIMOYrOJIbHOTO TpeyrojpbHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrircanHble U IIEHTpaNbHBIE YIIIbI, YTOJI MEX]Y KacaTeIbHOM U XOPAoi. YTJbl MEXIy XOpAaMH U
CeKylMMU. BrincanHble U OonMcaHHbIE YETHIPEXYTOIbHUKU. B3auMHOE pacnosiokeHue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0miue kacareiabHble K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
DopMyIbl IPUBENEHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PelieHne npakTHueckux 3ajad
C MCTI0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nomodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 IpOU3BEJEHUHN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHUX, TEOpEMA
0 KBaJpare KacaTeJIbHOM.

BexTop, muMHa (MOAyb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO HalpaBiICHHbIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIE€pallMM HajJ BEKTOpaMH. PaznoxeHue
BEKTOpA MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE TPOU3BENEHNE BEKTOPOB,
MIPUMEHEHHUE I HaXOXIECHUS JUIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI Ha IJOCKOCTU. YPaBHEHMsI NPSIMON U OKPYKHOCTH B KOOpJIUHATaXx,
IIEpECEYCHUE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[TpaBuiibHBIE MHOTOYroiabHUKHU. JlnmHa oOKpyxkHoOcTu. ['pagycHas M paauaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBuKeHHsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUd GUryp (dJIeMeHTapHble MpeACTaBICHUS).
[TapamtensHblil nepenoc. 11oBopor.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTro Kypca «I'eoMeTpus» XapaKTepu3yloTCs:
1) naTpuoTHYecKoe BOCIINTAHNE:



MPOSIBJICHUEM HMHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHHWCKOM MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHHUSIM POCCHHCKMX MAaTeMaTMKOB W POCCUMCKONM MaTEMaTHYE€CKOW IIKOJIbI, K
MCTOJIB30BAHUIO 3TUX JOCTHXKEHUH B IPYTrUX HAyKax M MPHUKIAIHBIX cepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:
FOTOBHOCTBbIO K  BBINOJHEHHUIO OOSA3aHHOCTEH TIpaxJaHWHA M peajlu3aluud ero Ipas,

NPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS pPA3NUYHBIX CTPYKTYp, SIBJICHUH,
MpoLeayp TpaxJaHCKOTro oOiiecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
ATHUYECKHX IMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUH HayKd, OCO3HAHHUEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:
YCTAaHOBKOM Ha AaKTHUBHOE YydYacTUE B pEUICHUH MPAKTUYECKUX 3a/lad MaTeMaTH4eCcKOu

HaIpaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTeMaTHYECKOro 00pa3oBaHMs Ha MPOTSHKEHUU BCEH KU3HU JUIS
YCIIEHNIHOHM NPO(eCCHOHATBPHON NEeSITEIbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BEIOOPOM
U HOCTPOCHHEM HUHAMBHUAYAJIbHOM TpPaeKTOpUM OOpa30BaHUS U >KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00LIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:
CITOCOOHOCTBIO K 3MOIIMOHAJILHOMY U ACTETUYECKOMY BOCIPHUATUIO MAaTEMAaTUYECKUX OOBEKTOB,

3aj1a4, pe].].[eHPIﬁ, paccymneHHﬁ, YMCHHIO BUACTb MATCMATUYCCKUC 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:
OpUEHTAIINEH B JICSITEIILHOCTA HAa COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTaBICHUN 00 OCHOBHBIX

3dKOHOMCPHOCTAX pPa3sBUTHA 4YCIIOBCKaA, IMPHUPOABLI U O6H_ICCTB3., MOHMMaHUEM MaTeMaTHUYECKOM HAayKH KakK
C(bepbl YeJI0BEUECKOM ACATCIIBHOCTH, O5TallOB eé Pa3BUTHUA W 3HAYUMOCTU JId Pa3BUTUA LHUBUIIN3AlNH,
OBJIaJICHUEM SA3BIKOM MAaTCEMaTHUKHW H MaTeMaTHIEeCKOMH KyanypOfI KakKk CpC€ICTBOM TIIO3HAHUA MHpPaA,
OBJIaICHUEM HpOCTeI\/'IIHI/IMI/I HaBBIKaMU HCCHGI[OB&TCHBCKOﬁ JACATCIIbHOCTH,

6) (1)I/I3I/I‘ICCKO€ BOCIIMTaHHE, q)opanOBa}me KYJbTYPbI 310POBbS 1 IMOLIMOHAJTBHOI'0 6.]131"01'[0.]'[)"{1/15[:
TOTOBHOCTBIO HNPUMCHATbL MATCMATHUYCCKUC 3HAHUSA B HMHTCPECAX CBOCr0 3A0POBbA, BCIACHHA

3JI0pOBOT0 00paza >KM3HH (30pOBOE NMUTaHKE, COATAaHCUPOBAHHBIN PEXUM 3aHITUNA U OT/AbIXA, pEryisipHas
¢u3nyeckas akTHUBHOCTb), CHOPMUPOBAHHOCTHIO HaBblKa pe(IeKCHH, NpPU3HAHMEM CBOEro IpaBa Ha
OLIMOKY U TAaKOTO e MpaBa APYroro 4eJ0BeKa;

7) IKOJOrH4YecKOoe BOCIHTAHHE:
OpHEHTAallMel Ha TNPUMEHEHHE MAaTeMaTHYeCKHX 3HaHWW JUId pelieHrs 3a7ad B 00JacTH

COXPAaHHOCTH OKPYXKAIOLIEN CPEIbl, IUIAHUPOBAHUS TIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN JUIS
OKpY>Karollen cpeibl, 0OCO3HAHUEM TTI00ATBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel X peleHus;
8) amanmTanusi K H3MEHSIIOUIUMCSI YCJIOBUSIM CONMAJIBLHOW U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHUCTBHSIM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYI0 IEATEIbHOCTh, B TOM YHCJIE€ YMEHHE YUYUThCA y APYTUX JIIOAEH,
npuoOpeTaTh B COBMECTHOM JCATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHITUN U3 OMBITA IPYTUX;

HEOOXOUMOCTHIO B JOPMHUPOBAHUHU HOBBIX 3HAHHM, B TOM 4Hclie (GOPMYITHPOBATH UIEH, TIOHATHS,
TUMOTE3bI 00 00BEKTaX U SBICHUSAX, B TOM YHCIIE pPaHEee HEU3BECTHBIX, OCO3HABATH e(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAlMIO Kak
BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U ACUCTBUS, GOPMYTUPOBATH U
OILICHUBATh PUCKU W MOCIIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1eiCTBUS

Ba3oBble Jornyeckue aeMcTBUA:

. BBISIBIIATh W XapaKTEPHU30BaTh CYIIECTBCHHBIC TNPHU3HAKKM MAaTEMAaTHUYECKHMX OOBEKTOB,

MOHATHM, OTHOIICHUH MEXIy HOHATUSIMH, (OPMYJIUPOBATH OINpEAeSCHUs] TOHATUHN, YCTaHABIIMBATH



CYILECTBEHHBI MNpHU3HAK KiIacCU(UKALMU, OCHOBAaHUS M OO0OOINEHUS M CpaBHEHUS, KPUTEPUH
IIPOBOJMMOIO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYJIHpPOBaTh M TPEOoOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE H
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

= BBISIBJIATh MAaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U NPOTUBOpeuMs B (hakrax,
JAHHBIX, HAOJIONEHUSX M YTBEP)KICHHSX, HpellaraTb KpUTEpUU MAJS BBISBICHHS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYU;

" JieaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aK/I4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

= pa3duparh J10Ka3aTeIbCTBA MATEMaTHUYECKHX YTBEpPXKIEHHH (NpsiMble U OT MPOTUBHOIO),
MPOBOJIUTH CAMOCTOSITEJILHO HECIIOKHBIE JIOKAa3aTeJIbCTBA MAaTeMaTHUECKUX (DaKTOB, BBICTPAUBAThH
apryMEHTaLUIO0, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

. BBIOMpATh CcrOoco0 pemieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHUS,
BbIOMpaTh HarboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

. basoBble uccnenoBarenbcKkue AeUCTBUS:

. MCIIOJB30BATh BOIPOCHl KaK HMCCIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH

BOIIPOCHI, (PUKCHUPYIOIIHE MPOTHBOPEUHUE, MPOOJIEMY, CAMOCTOSTEIILHO YCTaHABIMBAThL UCKOMOE U JIaHHOE,
(bopMHPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

. MPOBOAWTh TIO CAaMOCTOSATEIHHO COCTABJICHHOMY IUIAHY HECJIOXKHBIM JKCIEPHUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEH MATEeMAaTHUYECKOTO OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTYy COOOii;

. CaMOCTOSITENILHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJABI IO PE3yJbTaTaM IPOBEIEHHOTO
HAOJIIOJICHUs, WCCIICAOBAHUS, OIICHUBATH JIOCTOBEPHOCTh TIOJNYYCHHBIX pPE3YJIbTaTOB, BBIBOJOB M
0000IIEHN;

" MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIBUTATH MPEANOI0KEHHUSI O €T0
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

= BBISIBJIATh HEJIOCTATOYHOCTh M H30BITOYHOCTh MH(OpMAIUM, JaHHBIX, HEOOXOJUMBIX IS
pelIeHns 3a/1a4H;

. BBIOMpATh, AaHAJIM3UPOBAaTh, CHCTEMAaTU3UPOBaTb M HMHTEPIPETUPOBATH HH(POpPMAIIIIO
Pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHMUS;

. BbIOMpaTh (hopMy MpeiacTaBieHUs] HHPOPMALMM M WJUIIOCTPUPOBATH pELIaeMble 3a/lauu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOUHALUAMUY;

. OLICHUBATh HAA&KHOCTh HHGOpPMAIMU IO KPUTEPHSIM, TNPEAJIOKEHHBIM YUYUTENIEeM WIH

chopMyTUPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:
. BOCHPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHSIMH M LEISIMHU

oOMIeHMSI, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX W MMUCHMEHHBIX TEKCTaX, aBATh
MOSICHEHHUSI 110 X0y PEIIeHHsI 3a/1a4i, KOMMEHTHPOBATh MOJYUYEHHBIH PE3YIIbTaT;

. B Xoie OOCYKIEHHS 3a/laBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMO TeMbl, MPOOIEMBI,
penraeMoi 3a7a4du, BhICKa3bIBaTh HJICH, HAICJIICHHBIC HA MMOUCK PEIICHUs, COMMOCTABIIATh CBOU CYXKICHHS C
CYKIICHUSIMH PYTUX YYaCTHHKOB JHajiora, OOHapy>KUBaTh pa3jIMuMe W CXOJCTBO MO3UIIHA, B KOPPEKTHON
dbopMe hopMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

. MPEJICTABIATh PE3YNbTaThl PEIICHUs 3aJadyd, HKCIEPHUMEHTa, WCCIEAOBaHUS, IPOEKTa,
CaMOCTOSITENTFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3alad MPE3CHTAlMd U O0COOECHHOCTEH
ayJMTOPUH;

. MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M HWHIWBHUIYaTbHOU pabOTHI MPHU
pelIeHnr yueOHBIX MaTEeMaTHIECKHX 33]1aY;



. MPUHUMATh 1IeJIb COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPIraHU3AIMI0 COBMECTHOM
paboTHI, pacpenessaiTh BUIbI PabOT, TOTOBapUBATHCS, 00CYKIAaTh MPOIECC U pe3yabTaT padoThl, 0000mAaTh
MHEHHS HECKOJIbKUX JIIOACH;

. y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CYk)aeHHS, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMbl U JIPYTHE), BBIIOJIHATH CBOIO 4YacTh paOOThl U KOOPAWHUPOBATH CBOU JEHCTBUS C JIPYTHMMH
YJleHaMd KOMAaHIbI, OIICHMBaTh KadyecTBO CBOEr0 BKJIaJa B OOIMMNA MTPOIYKT MO KPHUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

CamoopraHu3anusi:

. CaMOCTOSITENTLHO COCTAaBIISITh IJIaH, alTOPUTM PELISHUs 3a1a4u (MM ero 4acTh), BRIOMPATh
croco0 pemieHus ¢ y4€ToM HMEIONIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

" CaMOKOHTpPOJIb, YMOLMOHAIIbHBIM HHTEIIEKT:

" BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJS IIpoliecca M pe3yibTara pEeLIeHUs
MaTeMaTU4YeCKOU 3a1a4u;

" NPEABUACT TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTb IIPM PELICHUU 3aJa4yd, BHOCHUTH

KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAHJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

. OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa MAEATEIBHOCTH IIOCTABICHHOM IEH M YCIOBHSM,
OOBSCHATH TPUYUHBI JOCTWKCHUS WM HEIOCTIKCHUS LEeNH, HAXOIUTh OLIMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00ydenus B 7 Kjiacce 00yJaromuiics MOJIyduT CIEAYIOIINE TPeIMETHbIC Pe3yIbTaThl:

Pacnio3naBaTh M3y4eHHBIE TeOMETpUYECKHe (DUTYPBI, OMpEeAesaTh UX B3aUMHOE PaCMOJIOKEHUE,
n300pakaTh T€OMETPUYECKUE (PUTYPHI, BBIOIHATh YEPTEKH 1O YCIOBHUIO 3a1auu. M3MepsaTs JMHEHHbIE U
YIJIOBBIE BEIMUMHBL. Pemarh 3a1auu Ha BBIYMCIECHUE JITMH OTPE3KOB U BEIMYHMH YTJIOB.

Jenate rpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PeajbHOM KU3HH, Pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3innuaTes pa3mMepbl 3TUX 0OBEKTOB MO MOPSIIKY BETHUNHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThcs MpU3HAKAMHM PABEHCTBA TPEYrOJIbHUKOB, MCIIONb30BaTh IPU3HAKK U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJHHUKOB NP PEIICHUH 33]1a4.

[IpoBOAUTH TOTMUECKHUE PACCYKICHHS C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCsl TPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEAEHHON K TUIIOTEHY3€ NMPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PEICHIUH T€OMETPUUECKUX 3a/1au.

OnpenensTh MapaleNbHOCTh MPSMBIX ¢ TIOMOMIBIO YTTIOB, KOTOphle 00pa3yeT ¢ HUMU CEeKYIIasl.
Onpenenars NapajyieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM HpsiMOM 10
TOYEK APYrou MpsSMOM.

Pemate 3amaun Ha KaeT4aToi Oymare.

[TpoBOANTH BBHIYUCICHHS U HAXOAUTH YUCIOBBIE U OYKBEHHBIC 3HAUCHHUS YTJIOB B T€OMETPUIECKIX
3a/layax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPeceUeHUH ABYX MapauIeIbHBIX MPSIMBIX ceKylei. Pemary npaktudyeckue 3aaun Ha
HaXO0XJ/ICHUE YTJIOB.

Brnagerp MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEAeNsTh OUCCEKTPHUCY yria u
CepeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FreOMETPUUYECKHE MECTA TOUECK.

@opMyIUpOBaTh OMNpEAENeHUs] OKPY)KHOCTH M Kpyra, XOpAbl M JuaMeTpa OKpPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOMCTBA MPU PEUICHUH 3a]1a4.



BraneTe MOHATHEM ONMCAHHOW OKOJIO TPEYroJIbHMKAa OKPYKHOCTH, YMETh HaxOIWUTh €€ LIEHTP.
[Tonb3oBaTbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA MepeceKaloTcs B OJHOM TOUYKE, U O
TOM, YTO CEPEIMHHBIE IEPIIEHIUKYIIAPBI K CTOPOHAM TPEYroJIbHUKA IIEPECEKAIOTCS B OJITHOM TOUKE.

Bnagets noHsTHEM KacaTelIbHON K OKPY>KHOCTH, II0JIb30BaThCS TEOPEMOI O NEPIEHIUKYIIPHOCTU
KacaTeJIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE KaCcaHUsl.

[Tonp30BaTbCs NPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMH, IOHMMATh UX HPAKTUYECKUN
CMBICII.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOEHUS C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

K koHIy 00yueHus B 8 kj1acce 00yJaronuiics OIyduT CIEAYIONIIE IPEAMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTBI, I10JIb30BaThCS UX CBOMCTBAMMU
IIPY PELICHUN T€OMETPUYECKUX 3a/1ay.

[TpuMeHATH CBOMCTBA TOUKH NEPECEUEHUsI MEUAH TPEYTroJbHUKA (LIEHTPa Macc) B PELICHUHU 3ajay.

Biamers monsTMEM CpeNHEW JIMHHUM TPEYrOJbHHKA M TPAllCLUH, IPUMEHATH HUX CBOMCTBA IIPH
peuieHuu reomeTpuueckux 3anad. Ilomb3oBarbes Teopemon daneca M TEOPEMOM O NMPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATD UX I PEIIECHUS IPAKTUYECKUX 3aad.

[TpuMeHATH PU3HAKK TOJO0US TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1aU.

[Tons3oBatbest Teopemoit Iludaropa mist pemieHuss TEOMETPHUYECKHMX W MPAKTUYECKHX 3ajad.
CrpouTh MaTeMaTH4YEeCKyI0 MOJEIb B IPAKTUUYECKUX 3a7adax, CAMOCTOSITENIbHO JIEJIaTh YepTEX U HAXOAUTh
COOTBETCTBYIOILIUE JJINHBI.

Brnaners NOHATUSAMHU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yIjla IPsIMOYTOJIBHOIO TPEYrOJIbHUKA.
[Tonp30BaTbCs STUMHU IMOHATUAMM IS PEIICHUS] IPAKTUYECKUX 3aa4.

Boruncnsate (pa3iuyHbIME clioco0amMH) IUIOIIAJh TPEYTOJbHMKA W IUIOMIAJM MHOTOYTOJBHBIX
¢buryp (1mosb3ysch, rae HeoOX0AUMO, KalIbKylIaTopoM). IIpuMeHATh MOJydeHHbIE YMEHUS B MPAKTHUECKUX
3a1ayax.

Biamers MOHATHAMM BIMCAaHHOTO M LIEHTPAJIBHOTO YTJIA, HUCIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexXay XopAaMmH (CeKyLUIMMH) M yrie MexXJIy KacaTeIbHOW M XOpHOoH MpH pelIeHUH
F€OMETPUYECKHX 3a/ad.

Biagete TOHATHEM ONMCAHHOIO YETHIPEXYTrOJIbHUKA, IPUMEHATH CBOMCTBA OIUCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUH 3a]1a4.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE — CTPOMTh MAaTeMaTU4ECKHME MOJEIW I 3a7ad
peanbHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOLINE BEIUMCIICHUS C TPUMEHEHUEM MO00Hs U TPUTOHOMETPUHU
(mONIB3YySCh, I'/ie HEOOXOIUMO, KAIBKYIATOPOM).

K xoniy o06y4yeHus B 9 kijacce 00yJaronuiics MoyquT CICIYIONINE TPEIMETHBIC PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJOB, HAXOJUTh C MX IOMOIIBIO pa3TUYHBIC
ANIEMEHTHI TPSIMOYTOJILHOTO TPEYroJbHUKA («pelIeHHe MPSIMOYTOJIBHBIX TPEYrolbHUKOBY»). Haxomuthb (c
IIOMOIIIBKO KaJ'II)Ky.]'If{TOpa) JUIMHBI U YTJIbI JJISA HETAOJINYHBIX 3HAUYCHUI.

ITonw30BaThCs (1)OpMy.]'IaMI/I MNPUBCACHUA W OCHOBHBIM TPHIOHOMETPHUYCCKUM TOXICCTBOM IJId
HAXO0XJICHUS COOTHOIIIEHUH MEXy TPUTOHOMETPHUECKUMH BETUYHMHAMU.

Hcnonk30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB Ui HAaXOXJICHHUS PA3IMYHBIX JJIEMEHTOB
TpeYrojbHUKa («pelIeHue TPEyroJIbHUKOBY), TPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKHUX 3a/1a4.

Bnanets moHaTHsiMu mpeoOpa3zoBaHus OO0, COOTBETCTBEHHBIX JJIEMEHTOB MOJIOOHBIX (puTyp.
[Tonp30BaTbcst CBOWCTBAMH MOJIOOMS MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAUTh YIIIBI Y
no100HBIX ¢uryp. [IpumMeHaTs cBoiicTBa MOJO0MS B MPAaKTUYECKUX 3ajadyaX. YMETb NMPUBOIAUTH MPUMEPHI
MOAOOHBIX (PUTYP B OKpYKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMu O MPOU3BEICHUH OTPE3KOB XOPII, O MPOU3BEACHUN OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeIbHOM.



[Tonb30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U PU3NYECKUN CMBICI, TPUMEHSThH UX B
pelIeHNH TeOMEeTpUYECKUX M (pu3nueckux 3agad. [IpuMeHsTh cKalIpHOE MPOU3BEACHHE BEKTOPOB IS
HAaxO0JICHUS JIJTUH U YTJIOB.

[Tonb30BaTbCst METOAOM KOOPJIMHAT HA IJIOCKOCTH, IPUMEHATH €r0 B PELICHUU T€OMETPUUYECKUX U
MPAKTUYECKHX 3aj1au.

Bnagerp NOHATUAMU NPAaBUIBHOTO MHOTOYIOJbHUKA, [UIMHBI OKPYXHOCTH, JUIMHBI JIyTH
OKPY>KHOCTH W pPaJMaHHOW MEpbl yria, YMETh BBIUMUCIATH IUIONIAJb Kpyra M ero yactedl. Ilpumensts
MOJIy4YEHHBIC YMEHHUS B MPAKTUYECKUX 3aa4ax.

Haxoautb ocu (MM LEHTPbl) CUMMETPUH (DUTYDP, TPUMEHSATH IBUKEHHS TUIOCKOCTH B IPOCTEUIINX
cllydasx.

[IpuMeHATh TOJNyYeHHbIE 3HAHHMS HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE MOJETH sl 3ajad
peaslbHOM KW3HU W TPOBOAHWTH COOTBETCTBYIOIIME BBIUMCICHHUS C TPUMEHEHUEM ToI0o0us W
TPUTOHOMETPHUYECKUX (DYHKITHH (TI0JIB3YSICh, I/Ie HEOOXOAUMO, KATbKYISITOPOM).
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OcHoBHoOE coepkanmne

[Ipocreiimme
reOMETpUYECcKUue OOBEKTHI.
MHOroyroypHuK, JJOMaHasl.
CMexXHbIE U BEpTUKAJIBHBIC

YTJIBL.
PabGora c¢ mpocreitmumu
JepTeKaMHU.

W3mepenue nUHEHHBIX U
YTJIOBBIX BCJIMYHH,
BBIUHCIIEHUE OTPE3KOB U
YIJI0B

[Tonsartue 0 PaBHBIX
TpEYroJbHUKaX 51

MIePBUYHBIC TIPECTABICHUS
0 paBHbIX ¢urypax. Tpu

OcHOBHbIE BH/IBI 1eSITEJILHOCTH
o0yyarommxcst

@OopMyJIMpOBaTh OCHOBHBIE IIOHATHA M
onpeneneHus. Pacro3HaBaTh U3y4eHHbIE
reOMETPHUECKUE (UTYPHI, ONPEACIATH
MX B3aUMHOE PacIoJIOKEHUE, BBINOJIHATh
YEepTEXkK 10 YCIOBUIO 3a/1a4U.

[IpoBoauTh mpocTeline MOCTPOCHUS C
ITOMOILBIO HUPKYJIA U IUHEUKH.

W3mepsaTe  JIMHEHHBIE W YIJIOBbIE
BEJITMYMHBI reOMETPUYECKUX u
NPAaKTUYECKUX OOBEKTOB.

Omnpenenste  «Ha  TJIa3»  pa3Mepsl

peasbHBIX 00BEKTOB, IPOBOIUTH IPyOyIO
OLIEHKY MX pa3MepoB. PemaTs 3agaun Ha
BBIUMCJICHUE JJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemars 3a/1a4u Ha B3alMHOE
pacnojokKeHne reoMeTpuIeckux Quryp.

[TpoBomuTh  KIACCU(UKALUIO  YIJIOB,
BBIUMCIATh JIMHEWHbIE U YIJIOBBIE
BEJIMYMHBI, MPOBOJAUTH HEOOXOIAUMBIE

JIOKa3aTeNbHbBIE PACCYKICHUS.
3HAKOMHUTBCA C HUCTOpUEN Ppa3BUTHSA
T€OMETPUH

PacniosnaBatp napsl paBHBIX
TPEYrOJIbHUKOB Ha TOTOBBIX UepTexkax (¢
yKa3aHUEM MTPU3HAKOB).

BriBoautsn CIEICTBUS (paBeHCTB

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415
e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415
e2e
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[TapannenpHbIe
MpsIMbIE, CYMMa YTJIOB
TPEYroJIbHUKA

14

IIpU3HaKa paBeHCTBa
TPEYrOJIbHUKOB.
[Tpusnaxu paBeHCTBA
IIPSIMOYTOJIbHBIX

TPEYroJibHUKOB. CBOMCTBO
MeMaHbl IPSMOYTOJIBHOTO
TPEyroJbHUKA,
MPOBEAEHHOMN

K TUIIOTEHY3€.
PaBHOOeApeHHBIC u
PaBHOCTOPOHHUE
TPEYTrOJbHUKHY.

IlpusHaku 1 cBoiicTBa
pPaBHOOEIPEHHOTO
TPEyroJIbHUKA.
HepaBenctBa B reomerpum.
[IpsiMmoyrobHBIHA
TPEYroJIbHUK C yrioM B 30°

[TapaynensHble npsAMBIE, UX
CBOMCTBA. Hakpect
JIeKalIe, COOTBETCTBEHHBIE
U  OJHOCTOPOHHHE  YIJIbI,

o0pa3oBaHHbIE npu
NepeceyeHn
mapauICIbHBIX MMPAMBIX
CEeKYyILEeH).

[Ipu3zHak mapamienbHOCTH
NPsIMBIX 4YEpE3 PABEHCTBO
pacCTOSTHUM OT TOYEK OJHOM
IIPSIMOU 1O BTOPOH MPSMOM.

Cymma YTJIOB
TpeyrojabHuKa.  Bremnue

COOTBETCTBYIOIIMX  JJIEMEHTOB) W3
PaBEHCTB TPEYIOJILHUKOB.

DopmyIHpoBaTh oTpeeNeHus:
OCTPOYTOJIbHOTIO, TYNOYTOJIBHOTO,
MPsIMOYTOJIBHOTO,  paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB;
OHMCCEKTPUCHIL, BBICOTHI, MeMaHbI
TPEYrOJIbHUKA; CEpEIUHHOTO
NEepIeHIUKYNIApa OTpe3Ka; MepuMerpa
TPEYroJbHUKA.

®dopmynupoBaTh CBOICTBAa W INPHU3HAKU
paBHOOEAPEHHOTO TPEYrOJbHUKA.
Ctpouth 4YepTexu, pemaTh 3aJadu C

IIOMOUIBIO HAaXO0KJICHUs PaBHBIX
TPEYroJIbHUKOB. lIpUMEHATH NpU3HAKU
paBeHCTBa MIPSIMOYTOJIBHBIX

TPEYroJbHUKOB B 3a/1a4ax.
Hcnonb3oBath 1U(poBBIE pecypehl JUIs
UCCJIEOBAaHMUsI  CBOMCTB  HM3y4acMbIX
¢uryp.

3HAKOMHUTBCS C HCTOpUEH pa3BUTHSA
reoMeTpun

PopMyIMpOBaThH MIOHATHE
MapajuleJIbHbIX  NPAMBIX,  HAXOIUTh
IIPAKTUYECKUE TIPUMEPHI.

N3yuats CBOMCTBA yIJIOB,
00pa3oBaHHBIX pu MIepeCceYeHU
MapaJuIeIbHBIX MPSAMBIX CEKYIIEH.
[TIpoBoaUTH IOKa3aTeILCTBA
MapaJUIEJIbHOCTH  JBYX  IPSAMBIX €
MOMOUIBIO YIJIOB, OOpPa30BaHHBIX IPHU
MIEPECECUCHUN JTUX IMPAMBIX TpETbeH
IPSAMOM.

BbIYucisaTe CyMMy YIVIOB TPEYTOJIBHUKA
Y MHOTOYTOJIbHHKA.

HaxonuTe uuncnoBele U OyKBEHHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/7f415
e2e



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

OKpy’>KHOCTb U KpYT. 14
['eomeTpuueckue
IIOCTPOEHHUS

[ToBTOpEHME, 4
0000111eHNe 3HAHU I

OO01mee KOJIMYECTBO
4acoB M0 MporpamMmme

68

YIJIBI TPEYTOJIBHUKA

OkpyXHOCTb, XOpIa H
JUAMETP UX CBOMCTBA.
Kacarenbnas K
OKpYXHOCTU. OKpYX’HOCTb,
BrucanHas B yroi. [lonsarue
o [I'MT, mnpumeHeHue B
3ama4yax. buccekrpuca u
CepEeIMHHBIN

[TeprieHaukyssp KaK
F€OMETPUYECKHE MecTa
TOYEK. OKpyXHOCTb,
OIKCaHHAs OKOJIO
TPEYTrOJIbHUKA.

OKpyXHOCTb, BIIMCAHHAs

B TPEYTrOJIbHUK.

[Ipocreiimme 3amaun  Ha
MIOCTPOEHHE

[ToBTOpenue u o0o0IIeHNE

OCHOBHBIX  TOHATHH U
METOJIOB Kypca 7 Kiacca

3HAQUYE€HHUS] VYIJIOB B T'€OMETPUUYECKHUX
3aJa4ax C MCIOJIb30BAaHUEM TEOPEM O
CyMM€  YyIJIOB  TpEyrojbHUKa U
MHOT'OYTOJIbHHUKA.

3HAKOMUTBCSI C MCTOpPUEH pa3BUTHS
reOMETpUHU

DopmyJIUpPOBATH OIIPEIECICHUS:
OKPY)XHOCTH, XOpAbI, JHaMeTpa MU
KacaTeJIbHOM K OKPYKHOCTH.

W3yuaTb HMX CBOWCTBa, MpPHU3HAKH,
CTpOuTh ueprexu. MccnenoBath, B TOM
quCciIe MCIOJIb3Ys LU(PPOBBIE PECYPCHI:
OKPY)KHOCTb, BIIMICAHHYIO B YI'OJI; LIEHTP
OKPY)KHOCTH, BIIMCAaHHOM B  Yroi;
PaBEHCTBO OTPE3KOB

Pemrate  3agaum  Ha  MOBTOpEHME,
WJUTIOCTPUPYIOLIHE CBSI3U MEXKTY
Pa3IMYHBIMHU YaCTSAMH Kypca

bubmuorexa [JOK
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e2e
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8 KJIACC

KoanuecTBo 4acoB

) 2 DJIeKTPOHHbIE
No HaumenoBanue 2 2
o= 5 = OcCHOBHBIE BHABI JeATEJILHOCTH (uudposbie)
n/n pa3aesioB U TeM ° 2 g e g OcHoBHoOE conepxaHue
3 S o £ o o0yyarommxcs o0pa3oBaTte/ibHbIC
NMPOrpaMmblI & 8'g 'S
=z = 3 = pecypcsl
i 2
1 YeTpIpEXyTroJbHUKU 12 1 [Tapanmnenorpamm, ero MHM3o0paxaTe W HaxoauTh Ha deprexax  bubmmoreka [JOK
NpU3HAKA W CBOKMCTBA. YCTHIPEXYrOJILHUKU pa3HbIX BHIOB W wux  https://m.edsoo.ru/7
YacrtHbie ciydad  sneMeHThl. DopmysupoBaTh onpexaeneHus: — f417e18
napajienorpaMmMmoB napaiesnorpaMma, mpsiMoyroJibHuKa, pomoa,
(mpsIMOYTONBHUK,  pOoMO, = KBajpaTa, Tpamelu, paBHOOOKOH TpamneruH,
KBaj[paT), UX NPU3HAKK U TPSIMOYTOJILHOW TPAIlCIHH.
cBoiicTBa. Tpamnerus. Jloka3pIBaTh M KCIIOJIB30BATH MPHU PEIICHUH
PaBHOOOKas U 3a1a4 MPU3HAKH " CBOWiCTBA!
MPSIMOYTOJIbHAS TPAMEK. — IapalijieiorpaMmma, mpsMOyroilbHUKA, poMOa,
Meron yIBOEHUs] =~ KBajpara, Tpanelyy, paBHOOOKOH TpamneruH,
Menuanbl.  lleHTpasibHass =~ MOpPSIMOYTOJBHOM TpaIelyH.
CUMMETpHS [IpumeHsITh METON YABOCHHUS MEIHMAHBI
TpeyroipHUKa. Vcnonp3oBath UQPpPOBBIE
pecypcsl Il UCCIENIOBaHMS  CBOMCTB
H3y4aeMbIX Quryp.
3HaKOMHUTbCS C  WUCTOPHEH  pa3BUTHSA
TCOMETPHH
2 Teopema ®aneca u 15 1 Teopema daneca u IlpoBoguTe moCTpoeHuss ¢ momompblo  bubnmoreka [[OK
TeopeMa o Teopema O TIWMpKYyJIs W JHUHEHKHM ¢ wucnoib3oBaHme  https://m.edsoo.ru/7
IIPONOPIUOHAIBHBIX IIPOTIOPIIMOHAIBHBIX teopembl ~ ®ameca u  Teopembr o  f417el8
OTpe3Kax, NoJJOOHbIE orpe3kax. CpeqHsis JMHUS &~ NPOMOPLUUOHANBHBIX  OTpe3KaxX, CTPOHTH
TPEYTrOJIbHUKH TpeyrojabHUKa. Tpanernus, 4YeTBepTHIMA NPONOPLIUOHAIBHBINA OTPE3OK.
ee cpenHsis muHus.  [IpoBoAMTH  JOKa3aTeiabcTBO  TOTO,  YTO
[pomoprioHanbHbIE MeIMaHbl TPEYTOJIbHUKA TEPECceKaroTcsl B
orpesku. LlenTp macc OJTHOW TOYKE, U HAXOJUTh CBS3b C IIEHTPOM
B TPEYroJIbHUKE. MacC, HaxOJuUTh OTHOILEHHE, B KOTOPOM

[MonoOHbIE TPEYTONBHUKH.
Tpu mnpusHaka mnogo0us

MEJIMaHBbI IENATCA TOUKON UX MepeceyeHHUs.
Haxomuth moOMOOHBIE TPEYroJbHUKHA Ha
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TPEYrOJIbHUKOB.
[Ipumenenue nogoous

npH peIIeHUH
NPaKTUYECKHUX 3a/1a4

TOTOBBIX yepTekax c yKa3aHUuEM
COOTBETCTBYIOIMX MPU3HAKOB MOJ00HS.
Pemartp 3a1aun Ha MOAOOHBIE TPEYTOJIBHUKH
C MOMOIIBIO CAMOCTOSTEILHOIO NOCTPOEHUS
yepTexel M HAXOXKIEHUS  MOAOOHBIX
TpeyroibHUKOB. IIpoBoANTh OKa3aTenbCTBA
C HCIIOJIb30BAaHUEM MIPU3HAKOB MOI00MUS.
Jloka3plBaTh ~ TPU  TPU3HAKAa  MOJO0MS
TPEYroJbHUKOB. IIpuMeHsATh noOJIydeHHBbIE
3HaHUS NpPU PELIEHUU TIEOMETPUUYECKUX U
MPaKTUYECKUX 3a/1a4.

3HAaKOMUTbCA  C  UCTOpUEH  pa3BUTHUSA
r€OMETpPUHU

IImomans. 14 CBolicTBa mwomanaed  OBiazneBaTh MEPBUYHBIMH MPEICTABICHUSIMU bu6nmoreka [IOK
Haxoxaenue reOMETPUUECKUX QUryp. 00 o0meii Teopum rwiomamu (Mepsi),  https://m.edsoo.ru/7
[IoIaaen DopMyIbI TS TUIOIIA TN (dhopMynupoBath CBOIiCTBa IJIOIIA/IH, f417e18
TPEYTOJIHHUKOB H TPEYroJbHUKA, BBISICHSITH MX HATJISTHBIN CMBICIT.
MHOTOYTOJBHBIX napasienorpaMmma, BriBonuth bopMyIbI IO
¢uryp. [Inomann TpaIeIUH. napajuiesiorpaMma, TpeyrojabHUKa, TPareIiH
NnoI0OHBIX (UTyYp Boruncnenne — tomaaed U3 QopMmyibl  IUIOMIAAM  TPSIMOYTOJIBHHMKA
CJIO’KHBIX ¢uryp. (xBagpara).
[Mnomamn  ¢uryp Ha BeiBoauTh (HOpMyINBI IJIOMAAN BBITYKIOTO
KJICTYATON Oymare. 4YeThIpEXyroJibHUKA Yepe3 AMArOHAIN M yTojl
[Tnomammn MoMOOHBIX =~ MeXay HuUMHU. Haxomuth mmomaau ¢uryp,
¢buryp. M300paKeHHBIX HA  KJIeT4aroil Oymare,
3amaun C MPaKTHYECKUM = HUCIOIB30BaTh pa3OueHne GUTryphl Ha YaCTH
cogepxkanueM. Pemenne wu  noctpaumBanue. Pa3Oupars mpumepsl
3a7a4 C MOMOIIBIO METO/Ia  KCIIOJIb30BAHUS BCIIOMOTATENLHOM IIOMIAAH
BCITOMOTaTEIbHOM JUTSL pEIICHUS TEOMETPHUIECKUX 3a/1a4.
TUTIOMIA N HaxoauTh miomany mogo0HbIX GUryp.
Berancnsate TIOMIA TN Pa3IUIHBIX
MHOTOYTONBHBIX (uryp. Pemars 3amaun Ha
IIONIA/Ib C IPAKTHYECKUM COJICPIKaHUEM
Teopema [Iudaropa u 10 Teopema Iludaropa, ee Jloka3wiBaTh TEOpEMY [Tudaropa, = bubmmorexa [IOK
Havasa [IPUMCHEHHE. HCIOJIh30BATh ee B  mpakThyeckwx  https://m.edsoo.ru/7
TPUTOHOMETPUU Onpenenenue BBIYUCIICHUSX. ®opmynupoBate =~ f417e18
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TPUTOHOMETPUIECKUX OTIpeIeIICHUS TPUTOHOMETPHUYECKUX
¢GbyHKIMii  octporo yria (QyHKUMH OCTPOro yria, TpOBEpSATh UX
MPSIMOYTOJIBHOTO KOPPEKTHOCTb.
TPEyroJbHUKA, BreiBonuTh TPUTOHOMETPHUCCKHE
TPUTOHOMETPUYECKHUE COOTHOIIICHUS B PSIMOYTOJIEHOM
COOTHOIICHUS B TpPEYyrojbHHKE.
MPSIMOYTOJILHOM HUccnenosath COOTHOIIICHUS MEXTY
TpeyronbHuKe. OCHOBHOE = CTOpPOHAMHU
TPUTOHOMETPUIECKOE B IPSIMOYTOJIBHBIX TPEYroJbHHUKAX C YIriaMH
TOXKJIECTBO B 45° u 45°; 30° u 60°.
Hcnonb3oBare (GopMysbl TpPUBEACHUS U
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
JUIE  HAaXOXJICHUS COOTHOUICHUH MEXIy
TPUTOHOMETPHUICCKHUMH GyHKIHUIMU
Pa3IMYHBIX OCTPHIX YIJIOB.
[IpuMeHITh TIONydeHHBIC 3HAHUS U YMCHHS
MIPH PEHIICHUU TIPAKTUYECKUX 3a]1a4.
3HAKOMHTBCS ~C  HCTOPUEH  pa3BHUTHUA
TeOMEeTPUH
VYTIIbI B OKPY>KHOCTH. 13 Brucannsie u @DopmynupoBaTh OCHOBHBIE ompeaeneHus,  bubmmoreka [JOK
Brincannsie u IIEHTpaJIbHBIC YIJIBI, YTOJ = CBsI3aHHBIE C yrJIaMd B Kpyre (BmucaHHbId = https://m.edsoo.ru/7
OIMCAHHBIE MEXIy KacaTenmbHOM W  yroj, IeHTpanbHbld  yrom). Haxomuts = f417el18
YEeTBHIPEX YT OJIbHUKH. XopAod. YTABl MEXKAY BIHCAHHBIC YTJIbI, OIMHPAIONIUECS HA OJHY
KacarenbHblie k XOpIaMH ¥ CEKYIIMMH. YTy, BBIYUCISATH YIJIbl C TOMOIIBIO TEOPEMBI
okpyxHocTH. Kacanwue BrivcanHble ¥ ONMUCAaHHBIE O BIUCAHHBIX YIJIaX, TEOPEMbI O BITMCAHHOM
OKPYKHOCTEH YEeTBIPEXYTOJIbHUKHA,  UX  YeThIPEeXYroJbHUKE, TEOPEMBI 0
NMPU3HAKH W CBOWCTBA. IICHTPAJIHLHOM YTIIE.
[Ipumenenue »tux MHccnemoBaTh, B TOM 4YHCIE C IOMOIIBIO
CBOWCTB MUQPOBBIX  PECypcoB,  BIMCAaHHBICE U
npu pEIIEHUH = OMHCAHHBIE YETBIPEXYTOIbHUKH, BBIBOIHUTH
T€OMETPUIECKUX 3a/1aY. WX CBOWCTBA W MPU3HAKH.
Bzanmuoe pacnonoxxenue = Vcmonp3oBaTh 3TH CBOMCTBA U MPHU3HAKU
TBYX OKPY)XHOCTEH, = TIpH pPeIIeHUH 3a1a4
o0I1ue KacaTebHBbIE.
Kacanue okpyxxHoctei
[ToBTOpEHME, 4 [ToBropenue  ocHOBHBIX = Pemartb 3aJ1a4u Ha noBTopeHue,  bubmmoreka [JOK
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000011IeHNE 3HAHUIH MOHATHH M  METOJOB  HIUTFOCTPHPYIOIIUE CBSI3U mexxay  https://m.edsoo.ru/7
KYpCOB Pa3JIMYHBIMU YaCTSIMU Kypca f417e18

7 u 8 xjaccoB, 0000IIEHHE
3HAHUU

O01Iee KOJIHYECTBO
4YacoB M0 MporpaMmme
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9 KJIACC

KoanuecTBo 4acoB

KacaTelbHOM.
IIpumenenne B pellIeHUU
TeOMETPUYECKUX 3a1a4

KacaTelbHBIX C MCITOJb30BAaHUEM BITHCAHHBIX
YIJIOB U MOJ00HBIX TPEYTOJIBLHUKOB.

Pemats reomeTpuyeckue 3agauu M 3a1a4M U3
pealbHOM  KU3HM C  HUCIOJIb30BAaHUEM

2 2 DJIeKTPOHHBbIE
HaunmeHoBaHue A £
Ne - 22 9z OcHoBHOE OcHOBHbBIE BU/BbI I1€SITEJILHOCTH (uu¢posBbie)
n/n pasIeIon M TEM 3 3 é 2 é coJep:KkaHue 00yYarOIIMXCA o0pa3oBaTte/ibHbIE
NPOrpaMMbI ) & E=
z = 3 = pecypcsl
: i
1 Tpuronomerpus. 16 1 Onpenencaue dopMyHpoBaTh onpeneneHuss ~ bubmuorexa [JOK
Teopembl KOCHHYCOB TPUTOHOMETPUIECKUX TpUroHoMeTpuyeckux (GyHkuuii Tymeix u | https://m.edsoo.ru/7
U CUHYCOB. Pemienue ¢byukumit yrioB ot 0° mo 180°  mpsMbeix  yriioB.  BeiBoauth  Teopemy | f4lal2c
TPEYrOJbHUKOB ®opMyIIBl IPUBEICHUS. KOCHHYCOB M TEOPEMY CHHYCOB (C pagnycom
Teopema KOCHMHYCOB, TeOopeMa ONHMCAHHOW OKPYKHOCTH).
CHHYCOB. Pemenne =~ BeiBoguth  GopmMynbl Ui BBIYUCICHHS
TPEYyTrOJIbHUKOB. iomaaen
[IpakTiueckoe  MPUMEHEHHE C HCIOJIb30BAaHUEM TEOPEM TPUTOHOMETPUHU
JIOKa3aHHbIX TEOPEM (opmyna muomaAM TPEYroJbHUKA YeEpes3
JIBE CTOPOHBI M yrOJ MEXIy HUMH, (hopMyia
IUIOINAZM YETHIPEXYTOJIbHUKAa 4Yepe3 ero
JIaroHaIM W yrojl MeXAy HumH). Pemath
TPEYroOJbHUKH.
Pemrate nmpakTHueckue 3a1a4m, CBOISIINAECS
K HAaxOXJCHUIO pa3jIMyHBIX 3IIEMEHTOB
TPEYroJbHUKA
2 [IpeoOpa3oBanue 10 1 [TonsiTne OcBauBaTh IIOHATHE npeobpazoBanus ~ bubnmnoreka [JOK
nomoous. 0 TIpeoOpa3oBaHUM MOI00US. noxoous. HccnenoBath otHomieHne  https://m.edsoo.ru/7
Mertpuueckue COOTBETCTBEHHBIE  3JIEMEHTHI = JIMHEHHBIX 3JIEMEHTOB buryp npu = f4lal2c
COOTHOLIEHUS B MOJOOHBIX (QUTYD. npeoOpa3oBaHUU MOA00US.
OKPYKHOCTH Teopema o mnpousBenenun Haxomuts IIPUMEPHI no106ust B
OTPE3KOB XOpJ, TeopeMa O OKpy’Karoliel AeHCTBUTEIbHOCTH.
TIPOM3BEICHUN OTPe3KOB = BBIBOIUTH  METPUYECKHE  COOTHOIICHHS
CEeKYIUX, TEOpEMa O KBaJpaTe MEXKIy OTpe3KaMH XOpJA, CEeKyIHX M
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0JOOHBIX TPEYTOJbHUKOB

Bexropsl 12 Onpenenenue BEKTOpOB, Mcnonbp3oBaTh BEKTOpHI Kak HampaBieHHble =~ bubmmorexa [JOK

CIIOKCHHE W BBIYMTAHHE OTPE3KHU, https://m.edsoo.ru/7

BEKTOPOB, YMHOXEHUE = HCCIEN0BATh reomerpuueckuii | f4lal2c

BEKTOpa Ha YHCIIO. (mepememienne) wu  puznueckuii  (cuia)

OusnuecKui CMBICJIBI BEKTOPOB.

U TEOMETPUYECKUH CMBICI 3HATh OMNpeAeNieHUsT CyMMbl U Pa3HOCTH

BEKTOPOB. Pa3nokeHne = BEKTOPOB, YMHOXKEHHsSI BEKTOpa Ha YHUCIIO,

BEKTOpa 1o JIByM  HCCJEI0BaTh reoOMeTpPUUECKUN u

HEKOJUTMHEAPHBIM BEKTOPAM. ¢u3n4YecKuii  CMBICTIBI  3TUX  OINEpaLui.

Koopaunats! BekTopa. Pemarp  reomerpmueckue  3amaud  C

Ckanspaoe MPOM3BENICHHE = HCIIOJIb30BAHHEM BEKTOPOB.

BEKTOPOB, €ro mpuMeHeHue PackiaabiBaTh BEKTOD 1o JBYM

JUIT  HAXOXJIEHHWS JUIMH ¥ HEKOJUTMHEAPHBIM BEKTOpPaM.

YTJIOB. Hcnonp30BaTh  CKaJspHOE MPOU3BEACHUE

Pemenne 3amad ¢ MOMOIIBIO =~ BEKTOPOB,

BEKTOPOB. [IpumeHeHre BBIBOAUTH €0 OCHOBHBIE CBOMCTBA.

BEKTOPOB JUIsI PEIIeHUs 33/a4 ~ BBUUCIATE CyMMY, Pa3HOCTh U CKAPHOE

¢bu3uKu IIPOU3BECHNE BEKTOPOB B KOOPIMHATAX.

[TpuMeHSTh CKAISPHOE MPOHM3BEACHUE IS
HAXO0XJICHUS JUIUH U YTIIOB

JlexapTOBBI 9 JlekapToBbl KoOpAMHATHI Touek =~ OcBanBaTh HOHATHE npsMoyronbHoit | bubnuoreka [IOK
KOOP/AMHATHI Ha Ha MIOCKOCTH. CHUCTEMBI KOOpJIMHAT, nekaptoBbix | https://m.edsoo.ru/7
IJIOCKOCTH VYpaBHeHHE IpSIMOM.  KOOPAMHAT TOYKH. f4lal2c

YpaBHEHHE OKPYKHOCTH. BriBomuTh YpaBHEHHE MpAMOi 51

Koopaunatst TOYEK = OKPYKHOCTH.

MepECeYCHUST OKPYKHOCTH Beinensrts TIOJTHBIT KBaJpaT TSt

Y TIPSIMOA. HaXOXXJCHUS LIEHTPA U pajinyca OKPYKHOCTH

Meron KOOPJIUHAT Ipyd  TIO €€ YPaBHEHHIO.

peleHnu reoMerpuuyeckux Pemate 3amauM  Ha HaXOXKJIEHHE TOYEK

3aaa4, MPaKTUYCCKUX 3a1a4

nepeceueHus] TMPSIMBIX W OKPYKHOCTEH C
MIOMOIIBIO METO/1a KOOPAUHAT.
Ucnonp3oBath CBONCTBA YIJIOBOTO
K03 uLMeHTa NPSIMON NpU PELIeHUH 3ajad,
JUISL ONIPE/ICTICHUS] PACTIONIO0KEHUS TPSIMOH.
[TpuMeHATh KOOPAMHATBI TpPU  pEIICHUH
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IIpaBunbpHbBIE
MHOT'OYT'OJIbHUKH.
JlnrHa OKpY>KHOCTHU U
Iiouiaab Kpyra.
Beruucnenue
mIomanaei

JIBM>KEHUS TUIOCKOCTH

[IpaBunbHbIE
MHOTOYTOJIbHUKA. Yuciao mw.
JUMHa  OKpYXHOCTH, JAYIH
OKpykHOCTH. Pannannas mepa
yria. [Tmomanp Kpyra,
CEKTOpa, CETMEHTA

[Tonsatue 0 JIBUKEHUN
IJIOCKOCTH. ITapasnenbHbI
MIEPEHOC, ITOBOPOT

[IpumeHnenne mnpu  pelIeHUH
3a7a4

F€OMETPUUYECKUX U MPAKTUYECKUX 3a]a4, JJIs
MOCTPOCHUS ~ MaTeMaTUYECKUX  Mojiesei
peabHBIX 3a/1a4 («METO/ KOOPIUHATY).
[Tonb3oBatbes JUTSE MOCTPOCHUS u
UCCIIeIOBaHM IU(DPOBBIMU PECYpCaMHU.
3HAaKOMUTBCSI €  HUCTOPUEH  pa3BUTHUA
reOMETpUHU

®opMynupoBaTh OINpeNeIeHUe MPaBUIBHBIX
MHOI'OYTOJIbHUKOB, HaXOJIUTh UX 3JIEMEHTHI.
[Tonb30Batbes HOHSATHEM JUTUHBI
OKPY)KHOCTH, BBEJCHHBIM C IIOMOIIbIO
MPaBUIBHBIX MHOTOYTOJIbHUKOB, OTIPEACTISATh
YUCIO MM, JJIUHY AYTH U pajiuaHHYIO0 Mepy
yria.

[TpoBoauTh meEpexo] OT pPagUaHHOM Mepbl
yIia K TpajyCHON B HA00OPOT.

OnpenensTs I0MaAb Kpyra.

BeBonute  Qopmynsl (B TpaaycHOW H
panuaHHOM Mepe) A JUIMH JyT, IJIouiajaei
CEKTOPOB U CEIMEHTOB.

Bbruucnate miomanun ¢Guryp, BKIIOUYAOMIUX
AIIEMEHTBI OKPYKHOCTHU (Kpyra).

HaxonuTe mniomanu B 3agadax peajgbHOMN
KHU3HU

Pa3Oupars mpuMepbl, WUIIOCTPUPYIOIINE
MTOHATUS JBUKEHUS.

dopMyIHpOBaTH OIIPENEIICHUSA
[apaJuIeJIbHOTO  I[IEpEeHoca, II0BOpOTa U
OCEBOI CUMMETpPHH.

BreiBoauts Hux CBOMCTBA, HaxXOOUTh
HEIMOABWKHbIE TOYKM. HaxoguTe LEHTpHI U
OCH CUMMETpPUN IPOCTEUIINX PUTYD.
IIpuMeHATh  MapajuleIbHBIA  I[EPEHOC W
CUMMETPHUIO IIPU PELIEHUH I'€OMETPUUYECKUX
3a/1a4 (pa3ouparb MPUMEPHI).

Hcnons3oBath JUIs IIOCTPOEHUS 51

bubmunoreka LIOK
https://m.edsoo.ru/7
f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7
f41al2c



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

UCCIIEIOBaHUN ITU(POBBIE PECYPCHI

7 IToBTOpEHME, 7 IloBTOpEHUE OCHOBHBIX OnepupoBarh MNOHATHAMU: (urypa, Touka,  bubmmorexa [IOK
000011eHue, MOHATHI K METOIOB KypPCOB npsiMas, yrod, MHOTOYTOJBHHK, = https://m.edsoo.ru/7
crcTeMaTU3anus 7-9 xnaccoB, 00001IeHNE paBHOOenpeHHbIE W paBHOcTopoHHmid — f4lal2c
3HAHUU Y CUCTeMAaTU3allMsl 3HAaHUH. TPEYrOJbHUKH, MPSIMOYTOJIbHBIN

[Ipocreiilme reoMeTpUYeCKUEe  TPEYroJbHUK, MeEIHaHa, OHCCeKTpUca U
(burypsl ¥ UX CBOICTBA. BBICOTA TPEYroJIbHUKA, MapauieIorpaMM,
W3mepenne reoMeTpuyecKux pOMO, MPSIMOYTOJBHUK, KBAJApaT, TPaIeIus;
BeIMYUH. TpeyroabHUKH. OKPYXHOCTh, KacaTelbHasi; PaBEHCTBO U
[lapannenbHbie u nogodue ¢buryp, TPEYrOJIbHUKOB;
MEPHeHIUKYIAPHBIC MIPSIMBIE.  MapajuIeIbHOCTh M HEePHEHANKYISIPHOCTH
OKpYXHOCTB U KpYT. NPSMBIX, YTOJ MEXKIY IPSIMBIMUA, CHMMETPHS
['eomeTpuueckue MOCTPOEHUSI. = OTHOCUTENBHO TOYKM U MPSIMOW; JUIMHA,
VYTIBI B OKPY)KHOCTH. paccTosHUE, BENUYMHA YIia, IUIOUIA]b,
Briucanneie u onucaHHble epUMETp.
OKPYKHOCTH Hcnonb3oBaTte  (GOpPMYyINBI: MEpUMETpa |
MHOTOYTOJIEHUKOB. [Ipsimas IoHIau MHOTOYTOJIbHUKOB, JUTHHBI
Y OKPYKHOCTb. OKPY)KHOCTH ¥ IUIOMIATN Kpyra, oObema
YeThIpexXyTroJbHUKH. IPSIMOYTOJIBHOTO Mapajuiesenunesna.
Briucanuble 1 onmucaHHbIe OnepupoBaTh TMOHATHUAMHU: TIPSIMOYTOJIEHAS
YeThIpeXyroyibHUKK. Teopema  cucTeMa KOOpAMHAT, BEKTOp; MCIOJIb30BATh
[Mudaropa u Havana OTH TIOHSTHS ISl TIPEJCTABIICHUS JaHHBIX U
TPUTOHOMETPHUHU. peleHust 3aj1ad, B TOM YHUCIIE M3 JPYIHX
Pemenue o6mmx y4€OHBIX TPEIMETOB.
TpeyronbHUKoB. [IpaBunbable  Pemare 3ajauM Ha NMOBTOPEHHME OCHOBHBIX
MHOTOYTOJIbHUKH. MOHATHH, WJUTIOCTPALIMIO CBSI3eH  MEXIy
IIpeoGpazoBaHust MIOCKOCTH. pasNUYHBIMM YacTsIMM Kypca. BpiOupath
JBmwxenns. [logobwue. METOH JJISl PEMICHUS 3a/1a49H.
Cummertpust. [Tnomane. Pemmiate 331241 U3 MOBCETHEBHOM KU3HU
Brrunciaenune miomaaei.
[Tnomaay mogoOHBIX GUryp.
JlekapTOBBI KOOPAWHATHI HA
II0cKoCcTU. BekTopsl Ha
TJIOCKOCTH

O01mee KOJIMYECTBO 68
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IHOYPOYHOE IINTAHUPOBAHME

7 KJIACC
KoJunyecTBO 4yacoB JIeKTPOHHBbIE
Ne uugposbie
/i Tema ypoka Beero KOHTpﬁOJILHLIe HpaRTﬁn'{ecmle 0BpazoBaATETBHbIC
padoThI padoThI pecypesI
1 [Ipocreiimme reomeTpuueckue 00BEKTHI 1 https://m.edsoo.ru/cf37bc33
2 MHOroyroiapHuK, JJoMaHas 1 https://m.edsoo.ru/7c44abas
3 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/5bafbef6
5 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/59f32be7
7 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edso0.ru/b25ad662
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/7efd9f79
" .
9 3MEepEHNe JIMHEHHBIX U YTIIOBbIX BEJINYMH, BBIYMCICHHUE 1 httos://m.edsoo.ru/31ef35ab
OTPE3KOB U YIJIOB
10 W3mepeHue TUHEHHBIX U YTIIOBBIX BETUYNH, BBIYUCICHUE 1 https://m.edsoo.ru/d3138a15
OTPE3KOB U YIJIOB
11 W3mepenne TUHEHHBIX U YTIIOBBIX BETUYWH, BHIYUCICHUE 1 httos://m.edsoo.ru/7228de75
OTPE3KOB U YTIIOB
12 W3mepeHue TUHEHHBIX U YTJIOBBIX BEJTUYNH, BHIYUCICHUE 1 https://m.edso0.ru/26388283
OTPE3KOB U YIJIOB
I1
13 CPUMCTP H ILIOLIA/Lb HIYP, COCTABICHHBIX U3 1 https://m.edsoo.ru/313f3af6
NPSIMOYTOJIbHUKOB
I1
14 CPUMCTP H [IOUIAAL QHTYP, COCTABICHHEIX H3 1 https://m.eds00.ru/68567544
MPSIMOYTOJTBHUKOB
15 [ToHsATHE O paBHBIX TPEYTOJILHUKAX U IEPBUYHBIC 1 httos://m.edsoo.ru/6543f8e6
MPEJCTAaBICHUS O PaBHBIX (PUTYpax
16 Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB 1 https://m.eds00.ru/662f4758
17 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56dafee
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18 Tpu npu3HaKa paBeHCTBA TPEYTOJBHUKOB 1 https://m.eds00.ru/8c898d59
19 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB 1 https://m.edsoo.ru/d7bafal2
20 Tpu npu3HaKa paBeHCTBA TPEYTOJIBHUKOB 1 https://m.edso00.ru/2a9887a8
21 Tpu npu3zHaKa paBeHCTBA TPEYTOJIBHUKOB 1 https://m.edsoo.ru/9bb24429
22 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB 1 https://m.edsoo.ru/a8978b7e
23 [Ipu3Haku paBeHCTBA MPAMOYTOJIbHBIX TPEYTOJbHUKOB 1 https://m.edso00.ru/6838bd37
24 CBOP'ICT'].SO Mei/:maHH IPSMOYTOJIBHOTO TPEYTOJIbHUKA, 1 httos://m.edsoo.ru/feba2371
MPOBEIEHHON K THIIOTEHY3€
o5 CBOI‘/'ICT.I.BO Meiz[HaHH MPSIMOYTOJILHOTO TPEYrOJIbHUKA, 1 httos://m.edsoo.ru/e77e5¢76
MPOBEAEHHON K TUTIOTEHY3€E
26 PaBHOOEIpeHHBIC 1 PABHOCTOPOHHUE TPEYTrOJIbHUKH 1 https://m.edsoo.ru/64cb4ade
27 [Ipu3naku u cBOMCTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1 https://m.edso0.ru/daf99266
28 [Ipu3naku u cBOMCTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1 https://m.edso0o.ru/3c498aal
29 [Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1 https://m.edsoo.ru/4a4597ba
30 HepasencrBa B reomerpun 1 https://m.edsoo.ru/5¢23c39d
31 HepaBeHnctBa B reomeTpun 1 https://m.edsoo.ru/61bb5b87
32 HepasencrBa B reomerpun 1 https://m.edsoo.ru/77e15319
33 HepaBeHnctBa B reomeTpun 1 https://m.edsoo.ru/2a12d145
34 IIpssMOyrOnbHBIN TPEYroJIbHUK € yriioM B 30° 1 https://m.edsoo.ru/cha738df
35 [IpssMOyTONBHBIN TPEYTOIBHUK C yTioM B 30° 1 https://m.eds00.ru/79577c87
36 KonrtponsHas padorta no reme "TpeyroabHUKT" 1 https://m.eds00.ru/985d6b47
37 [TapannensHbIE IPSIMBIE, UX CBOMCTBA 1 https://m.edsoo.ru/e7alac2d
38 [Iareiit moctynat EBkinaa 1 https://m.edso0.ru/82915793
Haxpecr nexarniue, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
39 yIJ1bl, 00pa30BaHHBIE TIPU MEPECEUCHUH apalIeIbHBIX 1 https://m.edsoo.ru/f8a72ef6
MPSAMBIX CEKYIIEn
40 HakpecT nexaiue, COOTBETCTBEHHbIE U OTHOCTOPOHHUE 1 httos://m.edsoo.ru/fd45766f

yTJ1b61, 00pa3oBaHHbIE IPU MTEPECEUCHUH MapAIIEIbHBIX
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MPSAMBIX CEKYILEeH

HaKp€CT JexKamue, COOTBETCTBCHHBIC U OAHOCTOPOHHUC

41 YTJIbI, 00pa30BaHHBIE TIPH MEPECCUYCHUH TTAPALICTHHBIX 1 https://m.edsoo.ru/9bfbad14
MPSAMBIX CEKYIIIEH
Haxpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE
42 Y161, 00pa3oBaHHbIE IIPU NIEPECEUEHUH MTAPAIIIIEIIbHBIX 1 https://m.edsoo.ru/dcf58e2c
IPSIMBIX CEKyIIEn
Haxpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE
43 YTJIbI, 00pa30BaHHBIE MIPU MEPECEUYCHUH TTAPAILICTBHBIX 1 https://m.edsoo.ru/2a5b246¢
IPSAMBIX CEKyIIEen
44 ITpusnax nilpannenLHocm ljpSIMBIX ilepes paBteCTBO ) 1 httos://m.edsoo.ru/6942F486
paccTosIHUN OT TOYEK OJHOM MPsIMOIi 10 BTOPOM MpSAMOii
45 [Tpu3nak nilpanneanocm l;IpﬂMI:IX ?epez paBeliICTBo ) 1 httos://m.edsoo.ru/929568f
paccTosIHUN OT TOYEK OJHOM MPSIMOIl 10 BTOPOi mpsMOii
46 CyMMa yTJI0B TpEeyroJibHIKa 1 https://m.edsoo.ru/caa59a87
47 CymMma yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/f71b17d3
48 Breminue yriel TpeyrojabHHAKa 1 https://m.edso0.ru/b9223191
49 BHemnue yriel TpeyrojapHuKa 1 https://m.edsoo.ru/99eb2824
50 KonTponbhas padora no Tel\:['e "IlapanienbHble MpsIMBbIE, 1 https://m.edso0.ru/9917da72
CyMMa YTJIOB TPEYroJbHUKA
51 OKpyKHOCTb, XOp/IbI M TUAMETP, UX CBOICTBA 1 https://m.edsoo.ru/64e76d1c
52 KacarenbHas kK OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJ 1 https://m.edsoo.ru/ffcae611
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ 1 https://m.edsoo.ru/98bbdffd
55 [Tonsitue o 'MT, npumeneHue B 3a1avax 1 https://m.edsoo.ru/7aef28db
56 [Tonstue o 'MT, npumeHeHnue B 3a1aqax 1 https://m.edsoo.ru/1cal8372
57 buccekTpuca u cepeIMHHBIN NEPHIEHIUKYIAP KakK 1 https://m.edsoo.ru/ef76e82b
reOMETPHUECKUE MECTa TOUEK
58 OKpyKHOCTb, ONIMCAaHHAsl OKOJIO TPEYTOJIbHUKA 1 https://m.edsoo.ru/564f6fce
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59 OKpy>XHOCTb, OITUCAHHAsI OKOJIO TPEYTOJIbHUKA 1 https://m.eds00.ru/99523196
60 OKpy>XHOCTb, BHCAHHAs B TPEYTOJIbHUK 1 https://m.edso0o.ru/3351964c
61 OKpY>XHOCTb, BIICaHHAs B TPEYT'OJIbHUK 1 https://m.edsoo0.ru/76e866c4
62 [Ipocreiimume 3a1aun Ha TOCTPOEHUE 1 https://m.edsoo.ru/263dba7c
63 [Ipocreiimme 3a1a4u Ha TOCTPOCHHE 1 https://m.edsoo.ru/f21fccfb
K 0 "O .
64 OFTPOIIBbTIT paboTa Ho TeMe" KPYRHOCTE HEPYE 1 1 https://m.edsoo.ru/le2edcl5
I'eomeTpHrueckue nocTpoeHus
65 [ToBTOpenue u 0000MIeHNE 3HAHUN OCHOBHBIX TOHSATHIA 1 1 httos://m.edsoo.ru/ecA7a89c
METOJIOB Kypca 7 Kiacca
66 HroroBas koHTpOJbHAs paboTa 1 1 https://m.edso0.ru/594ee3f8
67 [ToBTOpenue u 0000MIeHNE 3HAHUN OCHOBHBIX TOHSATHIA 1 1 httos://m.edsoo.ru/86b3725a
METO/IOB Kypca 7 Kjacca
68 [ToBTOpenue u 0000MIeHNE 3HAHUN OCHOBHBIX TOHSATHIA 1 1 httos://m.edsoo.ru/49aed132
METOJIOB Kypca 7 Kiacca
O01mee KOJIMYECTBO YaCOB 10 IPpOorpamMme 68 4 0
8 KUIACC
e KosmmuecTBo yacos DJIeKTPOHHbIE
B Tema ypoka uudposeie
n/n Beero KO;ITpOJIbHLIe HpﬁaKanecm/Ie 0Gpa3oBaTETBHbIC
padoThI pPadoThI pecype
1 [Tapamenorpamm, ero Mpu3HAKU U CBOMCTBA https://m.eds00.ru/f9b299d8
[Tapannenorpamm, ero MprU3HaKu U CBOMCTBA https://m.edsoo.ru/dddcdd25
[Tapannenorpamm, ero NprU3HaKu U CBOKMCTBA https://m.edsoo.ru/77fd6d1d
4
4 acTHBIE CIIy4yau HapaJ'IJIeJ'IOFE)aMMOB (MpsIMOYTOJILHUK, pOMO, 1 httos://m.edso0.ru/94c93461
KBaJpaT), UX MPU3HAKU U CBOICTBa
4 0
5 acTHbIE Ccllydyau HapaJ'IJ'IeJ'IOI’IjaMMOB (TpsIMOYTONTEHUK, POMO, 1 httos://m.edsoo.ru/51911786
KBaJpaT), UX MIPU3HAKU U CBOICTBa
6 YacTHble ciyyan napajuiesorpaMMoB (MIPsIMOYTOJIBHHUK, POMO, 1 httos://m.edsoo.ru/27256434

KBaJIpar), X MpU3HAKU U CBOWCTBA
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7 Tpaneuus 1 https://m.edsoo.ru/8ef16498
8 PaBHOOOKAS ¥ IPSAMOYTOJIbHAS TPATICIIH 1 https://m.edsoo.ru/1b7b3ea8
9 PaBHOOOKAs M IPSMOYTOJIHHAS TPATICIIHHI 1 https://m.edsoo.ru/be3cc4dc
10 Metoa yaBOCHHUST METUAHBI 1 https://m.edsoo.ru/987ch6e8
11 IlentpanpHas cumMMmeTpus 1 https://m.edsoo.ru/9fb2aace

12 KoHnTtposbhas padota mo teme "UeTbIpEéXyroibHUKN" 1 https://m.eds00.ru/144684c5
13 Teopema daneca u TeopeMa 0 NPONOPLHOHATIBHBIX OTPE3KAX 1 https://m.edsoo.ru/1f164baa
14 CpenHsis nTuHUs TpEyrojbHUKA 1 https://m.edsoo.ru/5caa551b
15 CpenHsist TMHUS TPEYrojbHUKA 1 https://m.eds00.ru/27335f97
16 Tpanenus, e€ cpeaHss TUHUAS 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHss TNHUS 1 https://m.edsoo.ru/43c7b651
18 [TponoprinoHanbHBIE OTPE3KH 1 https://m.edso00.ru/4d3cd568
19 [IponopuroHaIbHBIE OTPE3KU 1 https://m.edso00.ru/537cf2b8
20 [TenTp Macc B TpEyrojJbHUKE 1 https://m.edsoo.ru/5cfd32c4

21 [TonoOHbIE TPEYTOTBLHUKHI 1 https://m.edsoo.ru/de9d4f1f

22 Tpu npuzHaka nogo6Hs TPEYroJbHUKOB 1 https://m.eds00.ru/3d9d8817
23 Tpu npuzHaka 1og00Hs TPEYroJbHUKOB 1 https://m.eds00.ru/65d233dd
24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1 https://m.edso0.ru/2ab3b872
25 Tpu npuzHaka nogo6Mst TPEyroJbHUKOB 1 https://m.edso00.ru/a87287f2
26 [TpumeHeHre mo100us IPH PEelIeHNH TPAKTHUECKUX 3a7a4 1 https://m.edsoo.ru/4a8cbfdf

27 KonTtponbhas padora no teme "[logoOHbIe TpeyroabHUKT" 1 https://m.edsoo0.ru/f5573351
28 CpoiicTBa TuI0OImaael TeOMETpHIECKIX QUTYP 1 https://m.edsoo.ru/dcec5b8c
29 DopMyisl IS IUIOIIAAH TPEYTOJIbHUKA, ITapajuIeorpamma 1 https://m.edsoo.ru/b91f44ea
30 DopMyIIbl TSI TUIOIIAM TPEYTOIbHUKA, TTapajiejorpaMmma 1 https://m.edso0o.ru/d58d8422
31 DopMyIisl IS IUIOIIAAH TPEYTOJIbHUKA, ITapajuIeorpamma 1 https://m.edso0.ru/d1c6cfSb

32 DopMyIbl TS TUIOIIAAM TPEYTOJIbHUKA, TTapajiejorpaMmma 1 https://m.eds00.ru/958e8498
33 @opMyibl Ui IO TPEYTOIbHHUKA, TapajienorpaMmma 1 https://m.edsoo.ru/2e5a5e9d
34 Brruncnenue miomanei cioxxHbIx GUryp 1 https://m.edsoo.ru/c19ff29c
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35 [Tnomanu ¢puryp Ha KiIeTyaToi Oymare 1 https://m.eds00.ru/c67fd599

36 [Mnomaau mogo6HBIX Guryp 1 https://m.edsoo.ru/dcle162f

37 [Tnomaau nogo0HBIX huUryp 1 https://m.edsoo.ru/1b83b7d3

38 3a7a4M C IPaKTUYECKUM COJICPKaHUEM 1 https://m.edsoo.ru/7a6abeed

39 3agauu ¢ MPaKTHYECKUM COJIEPKaHHEM 1 https://m.edsoo.ru/e1fab379

40 Penrenue 3amad ¢ mOMOIIBIO METOA BCIIOMOTaTEILHOM IIIONIaaN 1 https://m.edsoo.ru/f8fbc711

41 KonTtponsHas padora no teme "[lnomans" 1 https://m.edsoo.ru/4247ccd7

42 Teopema [Tudaropa u e€ npuMeHeHHE 1 https://m.edso00.ru/1de9988f

43 Teopema [Tudaropa u e€ npumeHeHUE 1 https://m.edsoo.ru/e8c9529b

44 Teopema [Tudaropa u e€ npuMeHeHHE 1 https://m.edsoo.ru/da7f91dc

45 Teopema [Tudaropa u e€ npumeHeHUE 1 https://m.edsoo.ru/6a4fd62b

46 Teopema [Tudaropa u e€ npuMeHeHHE 1 https://m.edso00.ru/398e21a6
OnpeneneHne TPUrOHOMETPUUYECKUX PYHKIIMIA OCTPOTO yTiia

47 MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPUTOHOMETPUUYECKHUE 1 https://m.edso00.ru/5f57859b
COOTHOIIEHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO https://m.edso0.ru/3a89df6a

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO https://m.edsoo.ru/12127fcl

50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO https://m.eds00.ru/15d3c665

51 KonTponbHas pa}'60Ta o teme "Teopema [Tudaropa u Hauana 1 httos://m.edsoo.ru/22adb816
TPUTOHOMETPHUHU

59 Bnncai{HLIe Y TICHTPAJIbHBIC YTIIBI, YTOJI MEXIYy KacaTeIIbHON 1 1 https://m.edsoo.ru/83f3e14d
XOp0it

53 Bnncaimme Y TISHTPAJIbHBIE YTIIBI, YTOJI MEXITYy KacaTeIIbHON 1 1 httos://m.edsoo.ru/A9a5642¢
XOpI0i

54 Bnncai{HHe Y IIEHTPAJIbHBIE YTIIbI, YTOJI MEeXAY KacaTeIbHON 1 1 httos://m.edsoo.ru/bec6aabe
XOp0it

55 VTIasl M@Ky XOpJIlaMU U CEKYIITUMHU https://m.edso00.ru/d25ba946

56 Yrael Mexay XOpAaMu U CEKYLLIMMU https://m.edso0.ru/85bb8h6e
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BrucanHble ¥ OMucaHHbIE YETHIPEX YTOIBHUKY, UX IPU3HAKU U

57 . pexyr ’ p 1 https://m.edso00.ru/72d2d56¢
CBOIiCTBa
Brucannble ¥ omucaHHble YETHIPEX YTOIBHUKY, UX IPU3HAKU U

58 . pexyT ’ p 1 https://m.edsoo.ru/5d95fale
CBOMCTBa
Bnucannbie n onyMcaHHbBIC YETBIPEXYTONBHUKH, UX IPU3HAKHA U

59 . bexyr P 1 https://m.edso00.ru/857c578b
CBOIiCTBa
[IpuMeHeHre CBOMCTB BIUCAHHBIX U OIMMMCAHHBIX

60 p B 1 https://m.edsoo.ru/c753c21a
YEeTHIPEXYTOJbHUKOB IIPHU PEHICHUU T€OMETPUUYECKUX 3a]1au
[IpuMeHeHre CBOMCTB BIMCAHHLIX U OIMMMCAHHBIX

61 p . 1 https://m.edsoo.ru/77caflad
YeTHIPEXYTOIbHUKOB MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4
B3auMHoOe pacIioiokeHue IByX OKPYKHOCTEH, 00IIre

62 p AABYX OKPY HI 1 https://m.edsoo.ru/22357ffa
KacaTeJabHbIE

63 Kacanue okpyxxHocTeit 1 https://m.eds00.ru/9ddff952
KonTpoabnas padora o Teme "YTIIbl B OK HOCTH.

64 P P Py 1 1 https://m.eds00.ru/f319755d
BrnucanHnble 1 ONMCcaHHbBIE YETHIPEX YT OJIbHUKHI
IToBTOpEHE OCHOBHBIX ITOHATHI KU METOIOB KYpCcoOB 7 U &8

65 P . s P 1 https://m.edso0.ru/2359¢e41e
KJaccoB, 000011eHIe 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATHHN U METOJIOB KYpCOB 7 U 8

66 p . g P 1 https://m.edsoo.ru/73d61fd9
KJ1accoB, 0000IIeHe 3HAaHUH

67 Hrorosas KoHTpoOJIbHAS paboTa 1 1 https://m.edso0o.ru/7482fa88
IToBTOpEHE OCHOBHBIX ITOHATHUH U METOJIOB KYpCOB 7 U &

68 p . a P 1 https://m.edsoo.ru/e464967b
KJaccoB, 000011eHIe 3HAHUI
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9 KJIACC

KouunvecTBO 4yacoB DJIeKTPOHHBbIE
I‘D‘:{ Tema ypoka Beero Kontpoabubie IIpakTuyeckue o6 p:::)qlgg]z;;eﬂm e
padoTshI padoTsbI pecypebi

1 (l)gg)oezleneHHe TPUTOHOMETPUYECKHX (QYHKIUH yrioB oT 0° 10 1 https://m.edsoo.ru/b3c6AeTc
2 @opMyJIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCHHYCOB 1 https://m.eds00.ru/69c32eb3
5 Teopema KOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cHHYCOB 1 https://m.edsoo.ru/e91ba449
7 TeopeMa cuHycOB 1 https://m.edsoo.ru/ffc3c8bd

8 Teopema cHHYCOB 1 https://m.edsoo.ru/67e612c1
9 HaxoxneHnue 1IuH CTOPOH U BEJIMYUH YIJI0B TPEYTOJbHUKOB 1 https://m.eds00.ru/8bcf3969
10 Pemenue TpeyroasHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pemenue TpeyroabHuKoOB 1 https://m.edsoo.ru/d73453dc
12 Pemienue TpeyroibHIKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroabHuKoOB 1 https://m.eds00.ru/9557249d
14 IIpakTHueckoe MPUMEHEHNE TEOPEM CUHYCOB U KOCUHYCOB 1 https://m.edsoo.ru/bdc72chl
15 IIpakTHueckoe MpUMEHEHNE TEOPEM CHHYCOB U KOCUHYCOB 1 https://m.edso00.ru/7197fb99
16 KonTtponsHas padora no Teme "Perenne TpeyroibHUKOB" 1 1 https://m.edsoo.ru/e784c943
17 [TonsiTue o mpeoOpa3zoBaHUM MMOA0OMS 1 https://m.edsoo.ru/ebf9323e
18 CoOTBeTCTBEHHBIE HJIEMEHTHI MTOI00HBIX (PUTYp 1 https://m.edsoo.ru/b6c9917d
19 COOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX (QUTYD 1 https://m.edsoo.ru/15a8fba3

Teopema 0 Ipon3BEIEHUN OTPE3KOB XOPJI, TEOPEMA O
20 IIPOU3BEICHUNU OTPE3KOB CEKYILNX, TEOPEMA O KBaApaTe 1 https://m.edsoo.ru/e4ed2d8e
KacaTelbHON
21 TeopeMa 0 IpoOU3BEAECHUU OTPE3KOB XOPJ, TEOPEMA O 1 https://m.edso0.ru/f22f5b5f
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MPOU3BEJCHUH OTPE3KOB CEKYIIUX, TEOpEMa O KBaJIpaTe
KacaTelbHOU

Teopema o Ipou3BeIEHUN OTPE3IKOB XOPJI, TEOPEMaA O

22 MIPOM3BEJICHUN OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe 1 https://m.eds00.ru/834b9462
KacaTeJlbHON
23 [Ipumenenue TeopeM B peLIECHUH T€OMETPUUECKUX 3aa4 https://m.edsoo.ru/1c13d2d7
24 [IpuMmeHeHue TeopeM B pEIICHUU T€OMETPUYECKHUX 3a1a4 https://m.edsoo.ru/17b7b4d4
25 [IpuMeHeHne TeopeM B PELIEHUH I€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/af72d448
KonTponbnas pabota no teme "lIpeodpazoBanue moaodusi.
26 P P peobp " 8 1 https://m.edsoo.ru/da5138ee
MeTtpuueckre COOTHOIIEHUS B OKPY>KHOCTH
Onpenenenne BeKTopoB. O 5 i
27 Pt P FISMHOCKUM 11 TEOMCTPITICCRUR CMbIeT 1 https://m.edso00.ru/53a4c485
BEKTOPOB
CroxeHue ¥ BBIUUTAaHUE BEKTOPOB, YMHOKEHHUE BEKTOpA HA
28 POB, YMHOAEHHE BEKTopa 1 https://m.edsoo.ru/d5c7dc9e
YUCIIO
CrnosxeHue U BRIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa HA
29 OB, yM P 1 https://m.edsoo.ru/5fc8e3ef
YUCIIO
CrnosxeHue U BIYUTA
30 FHE BEICTOPOB, YMHON(CGHHS BLKTopa Ha 1 https://m.eds00.ru/b66195d4
YHUCIIO
31 Pa3znosxeHne BeKTOpa 10 IByM HEKOJJIMHEAPHBIM BEKTOPAM https://m.edsoo.ru/d57fedf3
32 Koopaunats! BekTopa https://m.eds00.ru/393e5532
CxansipHO€ MPOU3BEICHUE BEKTOPOB, ETO EHEeHHe
33 P P A P TIPHMCEHEHEHS At 1 https://m.edsoo.ru/4c2c7ae3
HAXOXICHUS JUTHH U yTJIOB
CkansipHO€ MPOU3BEICHNUE BEKTOPOB,
34 P P 8 POB, £10 HpHMEHEHIE UK 1 https://m.edsoo.ru/6e5f3e8d
HAXO0XJICHUS JUTHH U yTJIOB
35 Pemienue 3agau ¢ moMoI1bI0 BEKTOPOB 1 https://m.edsoo.ru/7788ed68
36 Pemenue 3a/1a4 ¢ MmoMoIs0 BEKTOPOB 1 https://m.edsoo0.ru/b1d59d28
37 [IpumeHeHre BEKTOPOB [T peLIeHUS 3aa4 GU3UKU 1 https://m.edsoo.ru/8faeee39
38 KoHnTtponbHas pabora o teme "Bekropsr” 1 https://m.eds00.ru/181256¢b
39 JlexapToBbI KOOPIMHATHI TOUYEK Ha TIOCKOCTH 1 https://m.edsoo.ru/6a4cbb6a
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https://m.edsoo.ru/4c2c7ae3
https://m.edsoo.ru/6e5f3e8d
https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/b1d59d28
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40 YpaBHeHHE NPSIMOU 1 https://m.edso00.ru/cd67f435
41 YpaBHeHHE NPAMON 1 https://m.edso00.ru/c2723581
42 YpaBHeHHE OKPYKHOCTH 1 https://m.eds00.ru/d858d33e
43 Koopaunatel Touek nepecedeHus: OKPY>KHOCTH U TIPSIMOM 1 https://m.edsoo.ru/76blbe7d
44 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a/ad, 1 httos://m.edsoo.ru/2fc365c5
NPAaKTUYECKHX 3a/1a4
45 Metoa KoOpAMHAT IIPH PELLICHUH T€OMETPUUECKUX 3a/ad, 1 httos://m.edsoo.ru/e12ca595
NPaKTUYECKUX 3a/1a4
46 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHYECKUX 3a/1ad, 1 httos://m.edsoo.ru/cdcasags
NPaKTUYECKHX 3a/1a4
47 KOHTpOJIbH”aﬂ pabota o Teme "JlekapTOBBI KOOPIUHATHI HA 1 https://m.edsoo.ru/e254eff4
TUIOCKOCTH
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE UX AJIEMEHTOB 1 https://m.eds00.ru/5733b6f2
49 Yucno nt. JInuHa OKPY>KHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. /[nHa oKpy)HOCTH 1 https://m.edsoo.ru/a53cddfa
51 JnuHa 1yTu OKpY>KHOCTH 1 https://m.edso0o.ru/3a858db3
52 Pannannas mepa yria 1 https://m.eds00.ru/d885149f
53 Ilnomane kpyra, cekTopa, CerMeHTa 1 https://m.edso00.ru/984c824c
54 [Tnomane kpyra, ceKTopa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Tmomane kpyra, cekTopa, CerMeHTa 1 https://m.edsoo.ru/f76de8ab
56 TToHsaTre o ABMXKEHUHU IIIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [TapanienbHblil nepeHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapaienpHbIi IEPEHOC, TOBOPOT 1 https://m.eds00.ru/94431449
59 [TapanienbHblil nepeHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [TapamiensHBIH TEPEHOC, ITOBOPOT 1 https://m.edsoo.ru/af48c48e
61 [Ipumenenne qBUKEHUN IPU PELIEHNN 3a1a4 1 https://m.edsoo.ru/ff7d8897
62 KonTtponbnas padota mo Temam "[IpaBuibHbIE MHOTOYTOJIEHUKH. 1 https://m.edsoo.ru/ele8aela

OKpYyXHOCTb. JIBUKEHHS TIIIOCKOCTH"
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[ToBTOpenue, 0600IIEHNE, CHCTeMaTH3alusl 3HaHu|. MI3Mepenne

63 1 https://m.edso0.ru/72edal63
FCOMETPUYCCKUX BEITHUUH. TPeyroibHUKN
IT eHue, 00001IeHne e .

64 OBTOPEEHS, GLOLTICHHE, CHOTCMETHIAIND SHatiH 1 https://m.eds00.ru/92569f1e
[TapannensHbIe ¥ MEPICHANKYIISIPHBIC TIPSMBbIC
[ToBTOpeHUEe, 06001ICHNE, CHCTEeMAaTH3allMsl 3HAHUH.

65 OKpy’KHOCTb U KpyrT. [ 'eomeTpuueckue nocTpoeHus. YIJibl B 1 https://m.edsoo.ru/f15718de
OKPY>KHOCTH
IToBTOpeHune, 0000IIEHNE, CHCTEMATH3A 3HaHuii. B

66 BTOpeHit HHCHIE, CHCTCMATHIAIII SHAHMH. BIHCAHbE 1 https://m.edsoo.ru/5b4988db
Y OIMCAHHBIC OKPYKHOCTH MHOTOYT'OJIbHUKOB

67 Hrorosasi kKoHTpoIbHAs paboTa https://m.edsoo.ru/f9e5a2db

68 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUsl 3HAHUI https://m.edso00.ru/2346d284
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU

OBPA30OBATEJIbHOH ITPOI'PAMMBI

7 KIIACC
Kon .
HpOBEpRENMOro IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus

Pacno3naBate wu3ydyeHHBIE TIeOMETpUYECKHE (UTYpBl, ONpEAeHsATh HX B3aUMHOE

6.1 pacrojox)eHue, Hu300paxkaTb TeOMETpUYECKHe (QUIYphI, BBINOIHATH YEPTEXKH I10
YCHOBUIO 3aaud. M3MepsATh JIMHEMHBbIE W YIVIOBbIE BEIWYMHBI. Pemare 3agaun Ha
BBIYKCIICHHUE JIJTUH OTPE3KOB U BEJIMYHH YIJIOB
Jenate rpyOyi0 OLIEHKY JMHEMHBIX M YIJIOBBIX BEJIWYMH HPEIMETOB B pealibHOM

6.2 KU3HH, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pa3nmuyare pa3mepsl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI

6.3 CTpouTh 4epTexu K Fr€OMETPUUYECKHUM 3a7a4aM

6.4 Ilonb30oBaTbcs MpU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh IMPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4

6.5 [IpoBoaUTH JIOrMYECKUE PACCYNKACHUSI C UCIIOJIB30BAaHUEM IT'€OMETPUUECKUX TEOPEM
[lonb30BaTbesl MpU3HAKaMM PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBONCTBOM

6.6 MEJUaHbl, MPOBEAEHHON K T'MIOTEHY3€ MPSMOYTOJIbHOTO TPEYrOJbHUKA, B PELICHUU
reOMEeTPUUECKUX 3ajau
OnpeaensaTs NapanielbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH

6.7 cekymas. OnpenensaTh NapaiieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA PacCTOSHUN
OT TOYEK OJAHOMU MPSMOM 10 TOYEK APYTrOoH IPsIMOi

6.8 Pernats 3a1aun Ha KieT4aToit Oymare
[TpoBOIUTH BBIYMCICHUS M HAXOJUTh YHMCIOBble W OYKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUUECKUX 3aJayaXx C MHCIOJIb30BAHUEM CYMMbl YIJIOB TPEYrOJIbHUKOB U

6.9 MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX IpPH IEPECEYEHUU JBYX
napajuleJIbHBIX MpPSAMBIX ceKylled. Pemarh mpakTuueckue 3ajadd Ha HaXO0XKJIEHUE
YTJIOB

6.10 Bnagers MOHSATHEM FE€OMETPHYECKOTO MECTa TOUEK. YMeTh onpenensaTb OUCCeKTpUcy
yrja 1 CepelMHHBIN MepHeHIuKYIsIp K OTPE3Ky Kak FTeOMETPUUYECKUE MECTA TOUEK
@opMyIUpOBaTh OMNpEAETCHUS] OKPYKHOCTH U Kpyra, XOpIbl U JAHaMeTpa

6.11 OKPYXKHOCTH, IOJIb30BAaTbC MX CBOMCTBAMH. YMETh NPHUMEHSTH 3TH CBOWCTBA IIpU
pellIeHnH 3a1a4
Bragers noHsATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHHKA OKPYXHOCTH, YMETh HAaXOIUTh

6.12 €€ ILeHTp. HOJIL?,OBaTLcVﬂ ¢dakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHUKA
NIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE NEPHEHAUKYIAPBI K
CTOPOHAM TPEYTOJIbHUKA MIEPeCceKatoTcs B OJHON TOUKE

6.13 Brmanets mnonsiTHEM KacaTenBHoE”I K OKPY)KHOCTH, MOJIb30BATHCS TEOpPEMOH O
NEPIEHUKYJIIPHOCTU KacaTeNbHON U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUs

6.14 Honb3OBaTLc;E IPOCTEHIIMMHA TE€OMETPUYECKMMHU HEpPAaBEHCTBAMH, I[OHHUMAaTh UX
MIPAKTUYECKUI CMBICT

6.15 [TpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOSHUS C TTIOMOIIBIO ITUPKYJIS U TUHEHKH

8 KJIACC




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

NpoBEPsSIEMOro o
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
6 I'eomerpus

6.1 Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHUKOB, HX 3JIEMEHTHI, TOJIb30BAThCI UX
CBOWCTBaMM IIpH PELICHUH T'€OMETPHUECKUX 3a]a4

6.2 [TpuMeHATh CBOWCTBA TOYKHM IE€pPECEUYEHUs] MEAMaH TPEyrojbHUKa (LEHTpa Macc) B
pellIeHnH 3a1a4
Bnaners monATHEM CpeaHEW IUHHM TPEYTOJIbHUKA M Tpamnelud, HPUMEHSTb HX

6.3 CBOI\/'ICTBa; IpU pelIeHuH reoMerpuueckux 3aznad. Ilonb3oBathest Teopemoit daneca u
TEOPEeMOHl O TPOMOPLUMOHANBHBIX OTpE3KaX, MNPUMEHATh UX IS peIICHUs
IPaKTUYECKUX 3a/1a4

6.4 [TpuMeHATH PU3HAKK TOJOOUS TPEYTOJIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a1a4
[Tons3oBatbest Teopemoit Iludaropa ans pemeHus reoMeTpUYECKUX U MPAKTUYECKUX

6.5 3ana4. CTpoUTh MaTEMATUYECKYIO MOJEIb B MPAKTUYECKUX 3a]]a4ax, CAMOCTOSTEIIbHO
JieNaTh YepTEX U HAXOJUTh COOTBETCTBYIOLIUE JUIUHBI

6.6 Brnaners moHATHAMHU CHHYCa, KOCMHYCa W TaHI'€HCAa OCTPOrO Yrja MpsSMOYTOJIbHOTO
TpeyroipHuKa. [10J1630BaThCSI STUMH MOHATHSAMH TSI PELICHUS IPAKTUIECKUX 3319
Bbruucnate  (pa3iavuyHbIME - coco0aMM) IUIOINAAb TPEYrOJIbHUKA U IUIOIIAIH

6.7 MHOTOYTOJIbHBIX (QUryp (MONIb3YysCh, TJI€ HEOOXOAUMO, KalbKynaTopoM). [IpumeHsTh
HOJIy4EHHbIE YMEHUS B IPAKTHUECKUX 3aJauax
Brnaners MOHATHAMM BIHCAHHOTO M LEHTPAJIBHOIO YIja, UCHOJIb30BaTh TEOPEMBI O

6.8 BITMCAHHBIX YIJIaX, YIIIaX MEXIY XOpAaMu (CeKYyIIMMH) U yIiIe MEeXIY KacaTelbHOW U
XOPJI0M MU peLIeHUH TeOMETPUUYECKHX 3a1a4

6.9 Brnanets TOHATHEM  OIHCAHHOTO YeThIpEXYTrOJbHIKA, TPUMEHSTh  CBOMCTBA
OIHMCAHHOTO YETHIPEXYTOIbHNUKA MIPH PELICHNH 3a/1a4
[IpuMeHsTh MONyYeHHBIE 3HAHHUS HA TPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJIEIH

6.10 JUId 3aJad peajbHOM JKM3HM M TPOBOAUTH COOTBETCTBYIOLIME BBIYHMCICHUS C
NpUMEHEHHEM TIOA00MS W  TPUTOHOMETPUHM  (TOJB3YyACh, TA€ HEO0OXOIAMMO,
KaJIbKYJISITOPOM)

9 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
6 I'eomeTpus

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMM OCTPHIX YIJIOB, HAXOJIUTh C MX IOMOIIBIO

6.1 pa3IMYHBIE DIIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («PEImIeHHEe MPSMOYTOIbHBIX
TPEeyroapHUKOB»). HaxoauTe (¢ MOMOINBIO KalbKyJIsATOpa) AIMHBI M YIJIBI JUIS
HeTaOJIUYHbBIX 3HAYEHUI
[Tonp3oBatbess  (hopMynamMu TPHUBENEHUS ¥  OCHOBHBIM  TPUTOHOMETPHYECKHM

6.2 TOXKAECTBOM /ISl HAXOXKJCHHS COOTHOIIEHUH MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU
Hcnonb30BaTe TEOPEMbl CHHYCOB M KOCHHYCOB JUIi HAaXOXJIEHHS Pa3INYHBIX

6.3 3JIEMEHTOB TPEYToJbHUKA («PELUICHUE TPEYTOJILHUKOBY), IPUMEHSTh UX MPU PEIICHUH
reOMEeTPUUECKUX 3a]a4
Bnaners mnoHsATHAMHM 1npeoOpa3oBaHMsS MOAOOHS, COOTBETCTBEHHBIX 3JEMEHTOB

6.4 nogo0HbIX ¢uryp. [lonp30BaThCst CBOWCTBAMH MOI00MS IPOU3BONIBHBIX (PUTYD, YMETh

BBIUMCIIATh JUIMHBI M HaxOOuTh yIibl Yy NMoAoOHBIX ¢uryp. IlpumensTs cBoiicTBa




noo0usi B MPaKTHUECKUX 3a/adax. YMeTh IPUBOJUTH MPUMEPHI MOJA0OHBIX GUTYp B
OKpYXaroIleM MUpe

ITonap30BaThCs TCOpCMAaMHU O IMPOU3BCACHUHN OTPE3KOB XOPd, O IPONU3BCACHUN OTPC3KOB

6.5 CEKYIIUX, O KBaJIpaTe KacaTeJIbHOU
[Tonmp30BaThcs BEKTOpaMH, NMOHUMAaTh HMX T'€OMETPHYECKUH U (DU3MYECKUN CMBICT,
6.6 NPUMEHSTh UX B pEIIEHUU TeOMETpUYecKux U ¢uznueckux 3aaad. llpumeHsTs
CKaJISIPHOE MPOM3BEIECHUE BEKTOPOB JIJISl HAXOXKJIEHUS JJIMH U YTJI0B
6.7 [losnb3oBaTbcsi METOAOM KOOpPAMHAT HAa IIJIOCKOCTH, IPUMEHSTh €ro B PELICHUU
r€OMETPUUYECKHUX U MTPAKTUYECKHX 3a/1a4
Brnanete MOHATHSAMU NPAaBHIBHOIO MHOIOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, JJIMHBI
6.8 YT OKPY’KHOCTH U paJuaHHON MEphI yIia, YMETh BBIYMCIIATD IUIOIIAb Kpyra U €ro
yactell. [[puMeHsTh nojlydeHHble YMEHUs B IPAKTHYECKUX 3a7adax
6.9 HaXO,Z[I/iTL OCH WJIA LIEHTPhl CUMMETPUHU (PUTyp, IPUMEHSITh JBUKECHUS TUIOCKOCTH B
IPOCTEHIINX CITydasx
[IpumeHsATh MOTy4YEHHbIE 3HAHUS HA NPAKTHKE — CTPOUTH MaTeMaTHYECKHE MOENIU
6.10 Ul 3aJad  pealbHOM >KM3HU M NPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C
NPUMEHEHHEM TI0I00MsS M  TPUTOHOMETPUYECKHUX (YHKIMKA (MOJB3YsCh, T
HE00X0IUMO, KaJIbKYJIATOPOM)
MNPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUSA
7 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomerpust
Havanbhble monsiTuss reomerpuu. Touka, mpsMas, OTpe3oK, Jyd. Yroi. Bunbel yrios.
6.1 BeprukansHple M cMexHble yrabel. buccekrpuca yrma. JlomaHas, MHOTOYrojbHHK.
[TapanienbHOCTh U IEPIEHAUKYISIPHOCTD MPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA O0CE€BOM cuMMeETpHUH. [IpuMepsl cuMMmeTpun
B OKPYXaroIleM MUpE
6.3 OcHOBHBIE IOCTPOEHUS € TIOMOIIBIO LIUPKYJIA U TMHEWKHU. TpeyroiasHuk. Beicota, Menuana,
OuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYroJbHUKK. HepaBeHCTBO TpeyrojibHUKA
6.5 CpoiicTBa M TNpU3HAKM pPaBHOOEOPEHHOro TpeyroibHuka. [Ipu3HaKM paBeHCTBa
TPEYTroJIbHUKOB
66 CBoiicTBa M NpU3HAKK MApPAUIENbHBIX NpsMbIX. CyMMa yIJIOB TpeyrojibHHMKA. BHemHue
' YTJIbI TPEYTOJIbHUKA
[IpsimoyromnbHblli  TpeyroapHUK. CBOWCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYrOJbHUKA,
6.7 npoBeAEHHOW K TurnoTreHy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB.
[IpsiMOyTOIbHBIN TPEYTOJIBHUK C YoM B 30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
6.8 Teopema O OoinplieM yriie W OONBINEH CTOpOHE TpEyrojdbHUKA. [lepneHauKyssip u
HaKJIOHHAs
6.9 I'eomeTpuueckoe mecTo Touek. buccekTpuca yria M CepeIuHHBIA NEPHNEHAMUKYISP K
OTPE3KY KaK Fr€OMETPUYECKHIE MECTa TOUEK
6.10 OKpy)XHOCTb M Kpyr, XOopAa W JAuaMeTp, WX CBOWCTBA. B3aMMHOE pacmnoiokKeHue
OKPYXKHOCTH U nipaAmoii. KacarenbHas U cexymiasi K OKpy>KHOCTH
6.11 OKpyXHOCTbh, BOMCaHHas B yrojl. BrincanHast 1 onMcanHast OKPY>KHOCTH TPEYTOJIbHUKA

8 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

6 I'eomerpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyTOJBHUK, POMO, KBAaJpaT, UX MPU3HAKH U CBOKWCTBA
6.3 Tpaneuus, paBHoOOKast Tpamnerus, e€ CBOHCTBa U nmpu3HaKku. [IpsmMoyroapHast Tpanenus
6.4 Meron yaBoenuss menuasbl. LlenTpanbHas cumMmerpus. Teopema Paneca U teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp macc TpeyronbpHuKa
6.6 [Togobue TpeyroapHukoB, Kodhduiument moaodus. IlpusHaku mogo0us TPeyroJbHUKOB.
[TpumeHeHne nog00us PH PEIICHUH MPAKTUYECKUX 3a/1a4
6.7 DopmyIIbl Ui IIIOLIANA TPEYTOIbHUKA, TapajienorpaMmma, pomoa u Tpanenuu
6.8 CoiicTBa miomajeii reomerpudeckux ¢uryp. OTHOIIEHKE TUIONIA el MOJOOHBIX (GUTyp
6.9 Brruncnenue miuomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema ITudaropa. [Ipumenenne reopemsl [Iudaropa npu penieHUN TPAKTHISCKUX 3a1a4
6.11 CuHyc, KOCHMHYC, TaHI€HC OCTPOrO yIja HPsSMOYTOJILHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°
6.12 Brnucannbple M LEHTpaJIbHBIE YIVIBI, YrOJl MEXAY KacaTelIbHOM M XOpPAOWU. YTIIBI MEKIY
XOpJAaMHU U CEKYIIUMU
6.13 BrnicanHble ¥ ONMCAHHBIE YETHIPEX YT OIbHUKHU
6.14 B3aumHoe pacnosnoxeHue AByX okpyxkHocred. Kacanume oxpyxHocredt. OOmue
KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
6 I'eomerpust
6.1 Cunyc, xocunyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@dopmyIibl TPUBEICHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHHYCOB UM TeOpeMa CHHYCOB. PemieHne mpakTH4eckux
3aJ1a4 C MCIOJb30BaHUEM TEOPEMBI KOCHHYCOB U TE€OPEMbl CHHYCOB
6.3  IlpeoOpazoBanue nogodus. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIeHUN OTPE3KOB XOPJl, TEOPEMBI O NPOU3BENCHUH OTPE3KOB CEKYLIX,
TeopeMa o KBaJpare KacaTeIbHON
Bektop, mmmHa (MOIYyNbh) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, IPOTHBOIIOIOKHO
6.5  HampaBlieHHbIE BEKTODbI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpalMy Hal
BekTOpamu. PaznoxeHne BeKTOpa Mo JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! BekTopa. CKalsipHOE NMPOW3BEICHHE BEKTOPOB, NMPUMEHEHHE U HAXOXKICHHS
JUIAH U YTJIOB
6.7 JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTU. YpPaBHEHHUS MPSIMOIl U OKPY)KHOCTH B KOOpAMHATaX,
nepeceyeHne OKPY>KHOCTEH U MpsIMbIX. MeTo/1 KOOpJIMHAT U ero MpUMEHEHHe
6.8  IlpaBmiIbHBIE MHOTOYTOJIBHUKH
6.9 Jiuna OKPYKHOCTH. ['panycHass W paavaHHas Mepa yIia, BBIYUCICHHE [UIMH JyT
OKPYKHOCTEH
6.10 TIlmomanp kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHs TJIOCKOCTH U BHYTPEHHHE CUMMETpuu (Guryp (3JeMeHTapHbIE MPeICTaBICHHUS).

[TapamiensHbi nepeHoc. IloBopor




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O

Kon
NpPoBePSIEeMOro
TpedoBaHus

OBPA3OBAHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111ero 00pa30BaHUs HA
ocHoBe ®PI'OC

YMeHue onepupoBaTh IMOHATHSMH: MHOXECTBO, I[OJMHOYKECTBO, OIE€pallMM Haj
MHO>KECTBaMHU; YMEHHUE OINEepUpOBaTh MOHATUSAMU: Tpad, CBsS3HBIM Tpad, IepeBo,
[UKJ, MPUMEHATh WX NpPU pEIICHHH 33134, yMEHHE HCIONb30BaTh rpaduyeckoe
MPEACTABICHUE MHOXECTB JUIsl OMUCAHUsl PEaJbHbIX MPOLECCOB U SIBICHUH, INPHU
pELIeHNN 3a1a4 U3 IPYIUX y4EOHbIX NIPEAMETOB

YMmeHne — onepupoBaTh  MOHSTHSIMH: onpeJieNieHue, akcuoma,  Teopema,
JI0KA3aTeNIbCTBO; YMEHHME pPaclo3HaBaThb HWCTUHHBIE MW JIO)KHBIE BBICKA3bIBaHMS,
MPUBOJUTH TPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUIAHUS
BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATypalIbHOE YHUCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JEJIMMOCTb HaTYPaJIbHBIX YUCENl, IPU3HAKU JEIUMOCTH, LIEJI0€ YUCIIO, MOLYJIb YHCIIA,
OOBIKHOBEHHAS IpO0b M eCATHYHAS APOOb, CTAHAAPTHBIN BU YMCIIA, PALlMOHAIBHOE
YHCII0, MPPALMOHAIBHOE YMCIIO, apU(pMETHYECKHH KBaIpaTHbI KOpPEHb, yMEHUE
BBIIIOJIHATh JEWCTBUS C 4YHCIIaMH, CpaBHMBaTb M  YHOPSAJAOYMBATH 4MCIIA,
IIPEJCTABIIATh YUCIIa HA KOOPAMHATHOM NPSMOM, OKPYIVIATh YUCIIA; YMEHHE IENIaTh
MIPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMU: CTETICHb C IIEJIBIM MTOKa3aTesieM, apudMeTHIeCKui
KBaJIpaTHBIA KOpEHb, MHOTOYJIEH, anredpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpHEM HaTypajbHON CTENEeHH OOJbIlle €IUHUIIBI; YMEHHUE BBIMOJIHATH PACUETHI MO
dbopMynaMm, mpeoOpazoBaHUs LENBIX, JIPOOHO-PAIIMOHANBHBIX BBIPAKEHUNH U
BBIPDOKECHHUI C KOPHSIMH, Pa3jI0K€HHE MHOTOYJIEHA HA MHOXHUTEIH, B TOM YHUCIE C
UCIOJIb30BaHHuEM (OPMYII Pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBI H PA3HOCTH

YMeHHe OnepupoBaTh IMOHATUAMHU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE peniaTh
JMHEWHBbIE U KBaJpaTHbIE ypaBHEHMs, JPOOHO-pallMOHAIbHBIE YpaBHEHUS C OJHOU
IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHECHMI, JINHEWHBIC HEPABEHCTBA U HX
CHCTEMBI, KBaJIpaTHbIE U JAPOOHO-PALlMOHATIbHbIE HEPABEHCTBA C OJJHON MEePEeMEHHOH,
B TOM 4MHCJI€ NPHU PEIICHUH 3a7a4 U3 JPYTUX INPEIMETOB U MPAKTUYECKUX 3a/ad;
YMEHHUE HCIOJI30BaTh KOOPAHMHATHYIO IPSMYIO U KOOPAMHATHYIO IUIOCKOCTB JUIS
M300paKeHUs pelIeHnd ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmenue omnepupoBaTh MOHATHAMHU: (yHKUUA, rpaduk (yHKIUU, HYIM (QYyHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus, yObIBaHUS, HAaMOOJIbIlIee
W HauMeHblllee 3HA4YeHUd (QYHKIHMHM, yYMEHUE ONEepUpOBATH IOHATUSMHU: MpsMas
PONOPIMOHATIBHOCTh, JIMHEHHAs (QYHKUUSA, KBaJIpaTuuHas (QyHKIus, oOparHas
MPOIMOPLHMOHAIBHOCTD, Napabosia, runep0oia; yMeHue CTpOuTh rpaduku QyHKIUH,
UCIOJIb30BaTh TpadUKH Il ONpeesIeHUs] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JIJIs
pelieHns 3afad M3 JPYruxX Y4eOHbIX NPEIMETOB U pEaJbHON >KU3HU; YMEHHUe
BBIpa)XaTh (POPMYJIAMHU 3aBUCUMOCTH MEX]y BETHUNHAMHU

YMeHue omnepupoBaTh MOHSTHUSIMH: TOCIEAOBATEIbHOCTh, apUpMeTHUecKas U
reoMeTpHUUecKas IIPOrPECcCui; YMEHHE HCII0JIb30BATh CBOICTBa
nociieIoBaTeabHOCTEH, GOpPMyYIIBl CyMMBl U OOLIETr0 4jeHa MpU PELICHUH 334ad, B
TOM YHCJIE 33]1a4 U3 APYTHX YUeOHBIX TPEIMETOB M peabHON )KU3HU

YMeHnue pemaTth 3aaud pa3HbIX TUIOB (B TOM YHMCIE HA MPOLEHTHI, JOJIHM U YacTH,
IBMOKEHHUE, padoTy, LIEHy TOBapOB U CTOMMOCTh IOKYIIOK M YCIIYT, HAJIOTH, 33a4u U3
00JIacTH ynpaBJeHHUsS JUYHBIMA U CEeMEWHBIMH (DUHAHCAMH); YMEHHE COCTaBISATh




BBIPpAXCHUS, YPAaBHCHUSA, HCPABCHCTBA U CUCTEMEI 110 YCJIIOBUIO 3aaa4u, UCCIICA0OBATh
IMOJIYYCHHOC PCHICHUC U OLICHHUBATDH HpaBI[OHOI[OGHOCTB MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd, JIOMaHasl,
yrojl, MHOTOYIOJbHHK, TPEYTrOJbHUK, pPaBHOOCAPCHHBIA W PaBHOCTOPOHHHI
TPEYTONbHUKH, MPSIMOYTOJbHBIA TPEYTONBHHUK, MEIuaHa, OUCCEKTpHCa U BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJbHHUK, IapajuiesiorpaMM, pomO, TPSIMOYTOJIBHUK,
KBaJpaT, Tpamemusi; OKPYXKHOCTb, Kpyr, KacareiabHas; 3HAKOMCTBO C
MPOCTPAHCTBEHHBIMU (PUTYypaMHu; YMEHHE peliaTh 3aJadd, B TOM YHCIEC U3
MOBCETHEBHOM JKM3HM, HA HAXOXKJIEHUE T'EOMETPUYECCKUX BEIUYHUH C MPUMEHEHUEM
M3y4YEHHBIX CBOUCTB GUTYp U PaKkToOB

10

YMeHue onepupoBaTh MOHATUAMHU: PAaBEHCTBO (HUTYp, PAaBEHCTBO TPEYTOJIbHUKOB;
[apaJuIeIbHOCTh U NEPIEHAMKYIAPHOCTb MPAMBIX, YroJl MEXAY IPSAMBIMH,
NEPIICHANKYIISP, HAKJIOHHAS, TPOCKIHUs, oJ0o0ue GUryp, mogoOHbIe TPEYTOJIbHUKHY,
CUMMETPHUSA OTHOCUTEJIIBHO TOYKM M IIPSIMOM; yMEHHE pPaclO3HaBaTb DPABEHCTBO,
CUMMETPHIO U 10A00HE QUryp, NapajuIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX B
OKpPY’KarollleM MHUpe
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YMeHue onepupoBaTh NOHATUSAMM: JJIUHA, PACCTOSIHUE, YTOJl (BEIMYMHA YIJIa, CHHYC
1 KOCUHYC yIJjia TPEYyrojbHUKA), IUIOIIA/b; YMEHHUE OLIEHUBATh pa3Mephl IPEAMETOB U
O0BEKTOB B OKPY)KAIOLIEM MHUpE; YMEHHE NPUMEHATHh (OpMYNbl IMEepUMeTpa U
IUTOIIA MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIAAM Kpyra, oObema
IPSMOYTOJIBHOTO HapajieNienune a; yMEHHE IPUMEHSTh IPU3HAKH DPABEHCTBA
TPEYTOJILHUKOB, TEOpEMY O CyMME YIJIOB TpeyroiibHuka, Teopemy Iludaropa,
TPUTOHOMETPUUECKUE COOTHOUICHHUS JJIsl BBIYMCIICHUS AJIUH, PACCTOSHUM, MIouia e

12

YMmeHue wu300paxarh IUIOCKHME (UIYpbl M UX KOMOHMHALMM, HPOCTPaHCTBEHHBIE
Gurypsl OT pykH, C IOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX CPE/ICTB
110 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCaHUIO

13

YMeHue onepupoBaTh  MOHATUSAMHU: TNPSAMOYIOJbHAs  CHCTEMA  KOODPJIWHAT;
KOOpJIMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB, NPOU3BEACHHE BEKTOpa Ha YUCIIO,
CKaJISIPHOE NMPOU3BEJEHUE BEKTOPOB; YMEHHUE HMCIIOIb30BaTh BEKTOPHI U KOOPAWHATHI
JUIS TIPEICTaBICHUS JAHHBIX W PELIEeHUs 3aJad, B TOM YHUCIE U3 JIPYIrUX Y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU
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YMeHue onepupoBaTh NOHATHAMM: CTOJIOMKOBBIE M KPYTOBBIE TUarpaMMbl, TaOJIULIbI,
cpeaHee apu(pMeTndeckoe, MeiaHa, HauOoJblllee U HaMEHbIIIee 3HAUCHHs, pa3Max
YHUCIOBOTO HaOopa; yMeHHE U3BJIEKaTh, WHTEPIPETUPOBATh M INPEOOpPa30BBIBATH
nH(pOpMalNI0, TPEJCTaBIEHHYI0 B TaOauIax M Ha JAdarpaMMax, OTPakKarollyro
CBOMCTBA U XapaKTEPUCTUKN PEAJIbHBIX IIPOLIECCOB U SIBJICHUI; YMEHHUE PaclO3HABaTh
V3MEHUYUBBIE BEIMYHMHBI B OKPYKAIOLEM MHUPE
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YMeHue onepupoBaTh MOHATHUAMHU: CIy4YalHBIA ONBIT (CIy4ailHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (PJIIEMEHTApHBI HMCXOMA) CIYy4YallHOTO OIBITa, CIy4aiHOe
COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE HAXOIUTh BEPOSTHOCTH CIIy4alHBIX
COOBITUH B ONBITaX C PABHOBO3MOXKHBIMHM JJIEMEHTAapHBIMU COOBITHSIMH; YMEHHE
pemaTh 3aJaud METOJJOM OPTaHM30BAHHOTO Mepedopa U ¢ UCIOIb30BaHUEM IMpaBHUIIa
YMHOKEHUS; YMEHHE OLIEHHWBAaTh BEPOSTHOCTU pEalbHBIX COOBITHI U SBJICHUI,
MOHUMAaTh pOJIb TPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHH B
OKpY’KalollleM MHpe U B >KM3HM; 3HAKOMCTBO C IOHSATHUEM HE3aBUCHUMBIX COOBITHI;
3HaKOMCTBO C 3aKOHOM OOJIBIIINX YHCEN U €TO POJIbIO B MACCOBBIX SIBIICHHSIX
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YMmeHue BbIOMpAaTh MOIXOMSAMIMN HM3YYCHHBIM METOJ s pELIeHUs 3aJlaud,
IIPUBOJIUTh NPHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U IKU3HH,
pacno3HaBaTh IPOSBIICHHE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE, OIIMCHIBATh
OTJENbHBIE BBINAIOIIUECS PE3YNbTATHI, MOIYYCHHBIE B XOJE€ PAa3BUTHS MATEMATHKHU
KaK HayKW, NPUBOJAUTH IpPUMEPbl MATEMaTUYECKUX OTKPBITUH W HX aBTOPOB B
OTEYECTBEHHON M BCEMHUPHOW UCTOPHUH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1  Ywcna u BeIYUCICHUS
1.1 HarypanbHble U nesnble yncna. [Ipu3Haku 1e1MMOCTH LeJIbIX YUCel
1.2  OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOTUIECKHUE TPOOH
1.3 PauuonanbHble yncia. ApupMeTndecKue orepaluy ¢ paluoHalbHbBIMU YHCIaAMU
1.4  JlelictBuTenbHble yncaa. ApudmMeTnueckue onepanum ¢ AeHCTBUTEIbHBIMU YUCIAMU
1.5 TlpubnmxEHHbIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUN
2  AnreOpandeckue BBIpa)KEHUS
2.1 bBykBeHHbIE BBIpAXECHHS (BBIPAKEHHS C IEPEMEHHBIMH)
2.2  Crenenb ¢ 1enbiM nokazateneM. CTeneHb ¢ palroHaIbHBIM ToKa3aTesneM. CBOWCTBA CTETICHH
2.3  MHOrowieHsl
2.4  AnrebOpawmdeckas a1poOb
25 ApI/I(bMeTI/IIIfCKI/Iﬁ KOpeHb HaTypaibHOH cTeneHu. JleHcTBUS ¢ apudMeTHUECKUMH KOPHSAMHU
HATYpaJIbHOH CTEHICHH
3  VYpaBHEHHS U HEPaBEHCTBA
3.1 | ILlensie u 1poOHO-paIOHANIbHBIE ypaBHEHUsI. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH
3.2  Ilensie u 1poOHO-parMOHATILHBIC HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH HEPaBEHCTB
3.3 | Pemenue TeKCTOBBIX 3a7a4
4 YucnoBsle MOCIEA0BATEIbHOCTH
4.1 TlocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2  Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa ClI0KHbBIX IPOLIEHTOB
5 OyHKIMH
OyHk1us, cnocodsl 3ananus ¢yHkuuu. I'papux ¢pynkuuu. O6macTb onpeeneHus 1 MHOXECTBO
51 3HaueHud QyHkuuu. Hymu  ¢yaxouu.  IlpomexxyTkum  3HakomocTossHCTBa.  [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymbl ¥ MUHUMYMBbI GyHkuuu. HauOombiiee u HauMmeHblee
3Ha4YeHHEe PYHKIIUU HAa IPOMEKYTKE
6 KoopanHatsl Ha psiMO# ¥ TIIIOCKOCTH
6.1 KoopauHaTHas npsmas
6.2 | JlekapTOBBbI KOOPAMHATHI HA MIOCKOCTH
7  T'eomerpus
7.1 | T'eomerpuyeckue (GUTYphl U UX CBOMCTBA
7.2 | TpeyroiabHHUK
7.3 | MHOTOYTOJIbHUKH
7.4  OKpyXHOCTb U KpPYT
7.5 H3mepeHune reoMeTpUYECKUX BEIMYHH
7.6  BekTophl Ha TIOCKOCTH
8  BeposTHOCTB M CTaTHCTHKA
8.1 OmnwucarenpHasi CTATUCTHKA
8.2  BeposTHOCTB
8.3 | KomOuHaropuka
8.4 | MHoxecTBa
8.5 I'padsr




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

Oos3aTesbHBbIC YUeOHbIe MaTePHAJIbI ISl YYCHHKA
1. Maremaruka. ['eomerpus: 7 - 9-e kjaccel: 0a30BBI YpOBEeHb: y4eOHHWK; 14-¢ um3maHue,
nepepaboranHoe ArtanacsH JI.C., byryzoB B.®., Kagomumes C.b. u np. AxuumoHepHoe oOIIeCTBO
«3marensctBO «lIpocBemenune»

MeTtoauyeckue MaTepuasbl AJisl YYUTES

1. [I'eomeTpus. Mertoaudeckne peKOMEHIAMU. 7 Kiacc. Yueb. mocobue s obmeodpazosar.
opranuzarnuii / [JI. C. AtanacsH, B. @. byty3os, FO. A. I'mazkoB u ap.]. — M.: I[IpocBemenue

2. ['eomeTpus. Meroaudeckne pekoMeHmanuu. § kimacc. Yued. mocobue mis obmieoOpas3oBar.
opranuzarnuii / [JI. C. AtanacsH, B. @. byty3os, FO. A. I'mazkoB u ap.]. — M.: I[IpocBemenue

3. ['eomeTpus. Meroaudeckue pekoMeHmanuu. 9 kmace. Yueb. mocobue s obmeodpazosar.
opranuzaruii / [JI. C. AtanacsH, B. @. byty3os, }0. A. I'na3zkoB u ap.]. — M.: I[IpocBemienue

LndpoBrie 06pa3oBaTebHBbIE PeCypPChl H PeCYPChl C€TH HHTEPHET:

1. [Topran EnquHoro coxepskanus 001ero oopa3oBaHus
https://edsoo.ru/?ysclid=mmubwvom8x416324210/
2. Caiit Munnpocseenus Poccun
https://edu.gov.ru/
3. Peectp nporpamm
https://fgosreestr.ru/
4. Poccuiickas anekTpoHHas mKoia
https://resh.edu.ru/
S. bubnuoreka nudposoro odpazosarensHoro koHTeHTa (LIOK) «Most mkomay/

3JIEKTPOHHBIE 00pa3zoBarenbHbIe pecypchl M3narenbctBa «lIpocBemnieHue)
https://uchitel.club/cok-moya-shkola/
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