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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OAMH U3 OCHOBHBIX Pa3/IeJI0B IIKOIbHON MaTEMaTUKU, UMEIOLINI CBOEH LIEIIbIO
o0ecreynTh U3yueHHe CBOWMCTB M pa3MepoB (UTYp, MX OTHOLICHWH M B3aMMHOE PACIHOJIOXKEHUE,
ONMPAETCS Ha JIOTHYECKYIO, JOKA3aTeNIbHYIO JIMHUIO. [[eHHOCTh M3ydeHUs TreoMeTpUH Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMUCS YYUTCS TNPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHMsI, CTPOUTh JIOTMYECKHE YMO3AKIIOYCHMs, IOKa3blBaTb HCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYXkIECHUS «OT IPOTUBHOIOY,
OTJIMYaTh CBOIMCTBA OT MPU3HAKOB, ((OPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

BTopoil 1enpl0 M3yd4eHHs] T€OMETPUHU SIBIAETCS MCIOJIb30BAHUE €€ KaK MHCTPYMEHTa IIpU
PEIICHNN KaK MAaTEMaTU4YECKUX, TaK U IMPAKTHUYECKUX 3a7ad, BCTPEYAIOIINXCA B PEAIbHOM JKU3HH.
OOyuaronuiicss JODKEH HAYYUTHCS ONPEACTUTh TI'€OMETPHUYECKYIO (HUTrypy, OIHUCaTh CIOBaMHU
JAHHBIM 4epTEX WIN PUCYHOK, HAaWTH IUIOLIA/Ib 3€MEIbHOIO yYacTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalenss wim TpeOyeMble pa3Mepbl rapaxka s aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpas, BBIUMCIMTEIbHAS JIMHUSA B U3ydeHUU reomerpuu. llpm pemenuun 3agau
IIPAKTUYECKOI0 XapakTepa OOydaroIMHCS YYUTCS CTPOUTh MAaTEMaTHUYECKHUE MOJIENM PeabHbIX
JKU3HEHHBIX CHUTyalui, NPOBOJIUTb BBIUMCICHHUS M OLICHMBATh aJEKBATHOCTb IIOJIYYEHHOI'O
pe3yJibTara.

KpaiiHe Ba)xHO NOJUEPKUBATh CBA3M TE€OMETPUU C JPYTUMH YUEOHBIMHM IIpeIMeTaMH,
MOTHUBHUPOBATh UCIOJIb30BAaTh ONPEAEICHUSI TEOMETPUUECKUX QUTYP U NOHITUN, IEMOHCTPUPOBAThH
IPUMEHEHHE NOJIYYEHHBIX YMEHHUH B (U3HKe U TeXHUKE. DTH CBSI3U Hanbosee ApKO BUJHBI B TEMAX
«Bexrope», « TpuroHoMeTpuYecKue COOTHOIICHU», «MeTton koopauHat» U «Teopema [Tudaropay.

VYuebublit Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE DPa3/eNbl COAEPIKAHUS:
«["eomerpuueckne GUrypsl U KX CBOWCTBa», «VI3MepeHne reOMeTPUIECKUX BETHINHY, «JleKapTOBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekTopel», «/[Brxkenus miockoctu», «IIpeodpa3oBanus mogoous».

Ha usyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B HeJIeqio0), B 8 kitacce — 68 yacoB (2 yaca B HeZlen0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Havanbable mnoHsATHA TeoMeTpuu. Todka, mpsmasi, OTPE30K, JIy4d. Yroyl. Bunabl yrios.
BeprukansHeie U cMexHBIE yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. IlapannensHocTs
U NEPIEHAUKYJIIPHOCTD IPSIMBIX.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOICTBa oceBol cuMMmeTpuu. [Ipumepsl cummeTpun B
OKPY’KaIOILEM MUDE.

OcHOBHBIE TIOCTPOEHUS C MOMOIIBIO LUPKYJS U JUHEWKH. TpeyronbHUK. Bricota, Meaunana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa W TpHU3HAKM paBHOOEIPEHHOro TpeyroibHMKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M MPU3HAKHU NApAJUIENIBbHBIX MPAMBbIX. CyMMa YIJIOB TpeyroibHUKA. BHENIHUE yriisl
TPEYrOJIbHUKA.

[IpssmMoyronbHbId  TpeyroibHUK. CBONCTBO MEIUAHbl MPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
IPOBEACHHOW K  rumoreHy3e. IIpu3Haku paBeHCTBA  HPSAMOYIOJIBHBIX — TPEYTrOJIbHUKOB.
[IpssAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

HepaBencrBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJBHHMKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
Teopema o 0oJIbIIEM yIiie U OONbIIEH CTOPOHE TpeyroibHUKA. [lepneHIuKysap 1 HaKJIIOHHAs.

I'eomeTpuyeckoe MecTo To4eK. buccekTpuca yriia U cepeIMHHBINA MEPIICHIUKYIISAP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYEK.



OKpyXHOCTb M KpPYT, XOp/ia U IUaMEeTp, UX CBOMCTBa. B3anMHOe pacnoyioxkeHne OKpy>KHOCTH
u npsimoil. KacarenpHas u cekyias K okpykHOCTH. OKpy>KHOCTh, BOMCaHHAs B yroJ. BrnrcanHas u
ONMUCaHHasl OKPY>KHOCTHU TPEYTOJbHUKA.

8 KUIACC

YerplpéxyronpHuku. [lapannenorpamm, ero mnpu3Hakd M CBoiicTBa. YacTHble cCiiydau
napajjiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), MX NpU3HAKW M cBoiicTBa. Tpamenwus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron ynsoenuss Menuasbl. LlenTpanbHas cumMmerpusi. Teopema Paneca u Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.

Cpennue TUHUN TPEyrojbHHUKA U Tpanenuu. LlenTp mace TpeyroipHuKa.

[TogoGue TpeyrodbHUKOB, KO3 dumueHT moaodus. [IpusHaku MogoOUs TPEYroJIbHUKOB.
[TpumeneHue mo100ust IPY PEIICHUH TPAKTUYECKUX 3a7ad.

CpoiicTBa muiomaneir reomerpuueckux ¢uryp. dopmynbl i MIOWAAM TPEYroJbHUKA,
napasuiesiorpaMma, pom0Oa u tpanenuu. OTHOIIEHHUE IIOMAACH MOA00HBIX Quryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. I[lpumenenne Teopems [Tudaropa npu pemeHnn MpaKTHYECKUX 3a7ad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOr0o yrila NpPSAMOYToJIbHOTO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkuuu yrios B 30, 45 u 60°.

Brrcannble M UEHTpajbHbIE YIJIBL, YIOJd MEXAYy KacaTelbHOW M XOPAOH. YTJIBI MEXAY
XOpJIaMHu M CEeKYyIIMMHU. BriucaHHbIe W OMHMCaHHBIE YETHIPEXYTOIBHUKH. B3anMHOE pacmonoxeHnne
IBYyX okpyxHocTell. Kacanue okpyxHocteil. OO1ue kacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taaresc yriaos ot 0 o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PellleHne npakTH4ecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpOU3BENEHUU OTPE3KOB XOpPJ, TEOPEMBI O NMPOU3BEIECHUH OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bexrtop, amuHa (MOIynab) BEKTOpa, COHANpAaBICHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ
BeKTOpaMHu. Pa3znoxeHue BeKkTOopa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaThl BeKTOpa.
CkansspHO€E TPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE NIl HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTU. Y PaBHEHUS MPSIMON M OKPYKHOCTH B KOOpPAMHATAX,
IEpPECEUCHUE OKPYKHOCTEN U NPAMBbIX. METO KOOPAUHAT U €T0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOIBHUKHU. [[MMHA OKpyX)HOCTU. ['pagycHasi U paaguaHHas mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTed. [Tnomane kpyra, cekTopa, cerMeHra.

JIBuKEeHMsI MJIOCKOCTU M BHYTPEHHUE CUMMETpUU (QUTYp (dJI€MEHTapHbIE MPEICTaBICHHUS).
[TapaensHslil nepenoc. 11oBopor.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS MporpamMMmbl ydyeOHOro Kkypca «['eomeTpusi»

XapaKTEepU3YIOTCS:
1) naTpuoOTHYECKOE BOCIIMTAHME:



IIPOSIBJIEHUEM MHTEpEca K MPOIIJIOMY M HACTOSALIEMY POCCUNCKON MaTEMaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHKEHUSAM POCCUUCKUX MATEMATHUKOB U POCCUNCKOW MaTeMaTUYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSA3aHHOCTEM TrpakJaHMHA M pealu3aluu €ro Ipas,
MPEJICTaBICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
npoIenyp TpakKAaHCKOTO O0IIecTBa (HanmpuMep, BIOOPHI, ONPOCHI), TOTOBHOCTHIO K 0OCYXKICHUIO
ATUYECKHUX MPOoOJIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JTOCTHXKEHUI HayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTHE B PELICHUM IPAKTUYECKUX 3ajad MaTeMaTHYECKOU
HAIPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYeCKOro OOpa30BaHUSA Ha NPOTSIKEHUH Bceil
KU3HHU JJIs1 YCHEIIHOW NMPOo(ecCHOHAIBHONW NEATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAMBUAYAIbHON TPACKTOPUU OOpa30BAHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M JICTETHMUECKOMY BOCIPHUATUIO MAaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUI, YMEHUIO BUJIETh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTAllMe B JEATEIIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX INPEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MPUPOJAbI U OOIIeCTBA, IOHUMaHUEM
MaTeMaTUYECKON HayKH Kak cepbl UETIOBEUECKOMN JEATENILHOCTH, TAIIOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHS TUBUJIM3AIMH, OBIAJCHUEM SI3bIKOM MAaTeMAaTUKH U MAaTEMAaTHUYECKON KyJIbTYPOH Kak
CPEICTBOM I[IO3HAHUS MHpA, OBJAJACHUEM NPOCTEUIIMMU HaBBIKAMHM HCCIIEI0BATEIbCKON
JESITEIIbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHUPOBaAHHE KYJbTYPbI 310POBbSi U 3MOIHOHAIBHOIO
0J1aronosIy4us:

FOTOBHOCTHIO IPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3[0POBbS, BEIACHMUS
3I0pOBOr0 00paza >KU3HH (30pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITHA U OTAbIXA,
perymnsipHasi u3uyeckass aKTUBHOCThH), C()OPMUPOBAHHOCTBHIO HaBbIKA pedeKcuu, MpU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpHEHTallMel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JJs pelleHus 3aaad B 00JIacTH
COXPaHHOCTH OKpY)Kalollle Cpelbl, IJaHUPOBAaHUS IIOCTYNIKOB M OLEHKHM MX BO3MOXKHBIX
HOCJEACTBUM A1 OKpyXarollel cpelbl, OCO3HaHHWEM TIJI0O0AIbHOIO XapakTepa 3KOJIOIMYECKHX
npo0JieM U IyTel X peleHus;

8) aganTanusa K H3MEHAOIIMMCS YCIO0BHAM COLUAILHON H IPUPOAHOI Cpeabl:

TOTOBHOCTHIO K JEWCTBUSAM B YCIIOBUSIX HEONPENEIEHHOCTH, IMOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO AEATEIbHOCTb, B TOM YHUCJIE YMEHHUE YUUTBHCSA y APYTHUX
Jto7iel, mpuoOpeTaTh B COBMECTHOM J€STEIbHOCTH HOBBIE 3HAHUS1, HABBIKM U KOMITETEHIIUH U3 OIbITA
APYTHX,

HEO0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM uHcie (HOpPMYIHpPOBaTH UIEH,
MOHATHUS, THUMOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlLMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYALUIO
KaK BBI30B, TpPEOYIOLUIUH KOHTpPMEp, KOPPEKTHUPOBaTh MNPUHHMAEMble pEUIeHHs U JEeWCTBHUA,
(bopMyIHpOBaThH M OLIEHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATDHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS
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Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOIIEHUH MEXIy HOHATUAMH, (HOPMYIUPOBATh ONPEAETICHUs IOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS IS 000OIIEHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (POPMYIUpPOBaTh M MPeoOpPa3OBBIBATH CYKICHHS: YTBEpAHUTEIbHBIE H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IMPOTHUBOpeuus: B (akTax,
JAHHBIX, HAONIONECHUSAX W YTBEPKICHHAX, IMpelaraTb KPUTEPHUH Ui BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTeabCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHUH (IIpsMble U OT NMPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEJIBHO HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKuX (HaKToB,
BBICTPAaWBaTh apryMEHTALMIO, NPUBOJUTH NPUMEPHl U KOHTPIPUMEpPBI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh ciocol penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIbCKU HHCTPYMEHT IMO3HAHUs, (OPMYIHPOBAThH
BONIPOCHI, (UKCHPYIOIIHUE TPOTHBOPEYHE, NPOOJIIEMYy, CAMOCTOSITSIIBHO YCTaHABIMBAThH
HCKOMOE U JIaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;
MPOBOAMWTH IO CaMOCTOSITEIIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIH OJKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE 10 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOiA;

CaMOCTOSITEIILHO (HOPMYITHpPOBATH OOOOIICHUS M BBIBOJBI MO Pe3yJibTaTaM MPOBEIEHHOTO
HaOJIFO/ICHUS, WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IOJIYYECHHBIX pPE3YJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEATIOI0KEHUS O €T0
pPa3BUTUU B HOBBIX YCIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBJISAT HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3aa4H;

BbIOMpaTh, aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBaThb W HHTEPIPETUPOBATH HH(OPMAINIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (GOpMY MpeAcTaBiIeHUs HMHPOPMALUU M WUIIOCTPUPOBATHh pellaeMble 3a/auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHMBaTh HAAEKHOCTh HMH(OpPMAMM IO KPUTEPUSIM, MPEITIOKEHHBIM YUUTENEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE yHHBepcaabHbIe y4eOHbIe JelicTBHA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKIEHUS B COOTBETCTBHUHM C YCIOBUAMU U LEISIMH
o0I11eHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHHUS MO XOJy pEelIeHUs 3aJadyd, KOMMEHTHpPOBAaThb IOJTYYEHHBIN
pe3yJbTarT;

B X0/ie OOCYXIEHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOJIEMBI,
pelaeMoif 3a71auu, BEICKa3bIBaTh U1, HalleJIEHHbIE Ha MIOMCK PEIIEHUSI, COIOCTABISATh CBOU
CYXKJEHHUS C CYXICHUSMH JPYIMX Y4YaCTHHUKOB JHajora, OOHapy)XHMBaTh pasiudyve U
CXOJICTBO MO3UIIHI, B KOPPEKTHOU popme hopMynrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;



® MPEACTaBIATh PE3YNbTAThl PEIICHHS 3aJadd, SKCICPUMEHTA, HCCICIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BHICTYIUICGHHS C YYETOM 3a7ad MPE3CHTAIUH |
0COOCHHOCTEH ayJIUTOPHH;

® T[IOHUMAaTh M HCIIOJB30BAaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAIBHOW PabOTHI MpHU
peIIeHNH y4eOHBIX MaTeMaTHYCCKHUX 3a]1aY;

® [pPUHUMATHh LEJIh COBMECTHOW JAEATEIbHOCTH, IIAHUPOBATh OPraHU3AIUI0 COBMECTHOMN
paboThI, pacmpenensTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC U PE3yabTaT
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOICH;

® yYacTBOBaTh B IPymHmoBbIX (popmax paboThl (0OCYXkIeHUs, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI B JPYTHE), BBIIOJIHATH CBOIO YaCTh pa0OThI U KOOPAHMHHUPOBATH CBOM JICHCTBUS C
JPYTMMH YJICHAMH KOMAaH/IbI, OLICHUBATh Ka4eCTBO CBOErO BKJIaJa B OOLIUH MPOJIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusaunus:
®  CaMOCTOSTEIILHO COCTAaBJISATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4u (UM €ro 4acTh), BEIOMpATh
crocod pemieHus ¢ Y4ETOM HUMEIOUIMXCS PECYpcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAIIIH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:
® BIAJCTh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJISI IpoIlecca M Pe3yibTara pPemeHUs
MaTeMaTHYeCKOM 3aa49H;
® [peIBUACTb TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh NIpPH PELIEHUH 337aud, BHOCUTH
KOPPEKTUBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHUBAaTh COOTBETCTBHE PE3YJIbTATa JACSATEIBHOCTU INOCTABICHHOW WEIH U YCIOBHSM,
OOBSCHATh MPUYMHBI JOCTIKCHUS WJIM HEJIOCTHMIKEHHUS 1IEJH, HAXOJIUTh OIIMOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K koH11y 00yueHus B 7 kiaacce 00yJaromuiics MOIyduT CIEAYIOUINE TPeIMETHbIE pe3yIbTaThl:

PacriozHaBath  M3yueHHblE TreoMeTpuueckue (Urypbl, ONpeneisTh HMX  B3aUMHOE
pacroyio’)keHue, 1300paxarb reoMeTpruuecKue (GUrypsl, BHIIOIHATD YEPTEKH 10 YCIOBHIO 3aJIauH.
W3MmepsaTh NMHEHHbIE W YIJIOBblE BeNMYMHBL. PemiaTh 3ajaud Ha BBIYHMCIEHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B pealbHOW >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 10 MOPSAIKY BETUYHHBI.

Ctpouth 4epTekH K FTeOMETPUYECKHUM 3a/1a4aM.

ITosb30BaThCs NMpHU3HAKAMKM PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh NPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAMTH TOTMYECKHUE PACCYXKIECHUS C UCTIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYroJbHUKOB, CBOMCTBOM
MEAMAHbl, TPOBEAEHHOM K THUIOTEHY3€ NPSIMOYTOJbHOTO TpPEYTrOJbHHKA, B PELICHUU
T€OMETPUUYECKHX 3a1a4.

OnpenensaTh MapajuleIbHOCTh MPSIMBIX C IMOMOINBIO YIJIOB, KOTOpbIE 00pa3yeT C HUMHU
cekymasa. Onpenensars NapaiieIbHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemate 3amaun Ha KaeT4aToi Oymare.

[TpoBOaUTH BBIYMCICHUS W HAXOIAWTh 4YHCIOBbIE M OYKBEHHBIE 3HA4Y€HHS YIJOB B
F€OMETPUUECKUX 3aJla4ax C MCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U MHOTIOYTOJBHUKOB,
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CBOWCTB YIJIOB, 00Opa30BaHHBIX MPU MEPECEUCHUHU JBYX NapaljIeNIbHBIX MPSMBIX CeKyllei. PemaTs
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XKICHUE YTIIOB.

Brnaners moHATHEM IreOMETPUYECKOT0 MECTa TOUEK. Y METh ONPEAEsITh OUCCEKTPUCY YIa U
CEpEIUHHBIN NMEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYCK.

@opMyIUpOBaTh OINPEAEICHUS OKPYXHOCTU M Kpyra, XOopAbl M JUaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA IIPU PEILIECHUU 3aad.

Bitaiets NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LEHTP.
[Tonp3oBaTbest (pakTaMH O TOM, YTO OMCCEKTPHCHI YITIOB TPEYrOJIbHUKA MEPECceKaroTCsl B OJHOM
TOYKE, U O TOM, YTO CEPEAUHHbIEC MEPIEHAUKYIAPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAOTCs B
OJTHOM TOYKE.

Biamers noOHATHMEM — KacaTeNbHOM K OKPYXKHOCTHM, IIOJIB30BaTbCsi  TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaTbcs  NMPOCTEHIIMMHM  T€OMETPUYECKMMHU  HEPABEHCTBAMM, IIOHUMAaTh  MX
IIPAKTUYECKUHA CMBICIL.

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

K koH11y 00yueHus B 8 kiacce 00ydaromuiics NOIy4uT CIEAYIOLIME IPEIMETHbIE pe3yJIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYIOJBbHUKOB, UX DJEMEHTHI, I0Jb30BaThCS HX
CBOMCTBaMH IIpU PELICHUH I€OMETPUUECKUX 3a]ad.

[TpuMeHsTh CBOMCTBA TOUKH NEPECEUEHMs] MEANAaH TPEYTrolbHUKA (LIEHTPa Macc) B PEIICHUN
3a1ad.

Bnagets noustueM cpeaHel JIMHUN TPEYTOJIbHUKA U Tpaleluu, IPUMEHATh UX CBOMCTBA IIPU
pemieHnn reomerpuyeckux 3azad. [losmb3oBatbea  Teopemoi  Paneca U TEOpEeMOH O
IPONOPLMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS MPAaKTUYECKUX 3a/a4.

[TpuMeHATH PU3HAKY [TOJO0US TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUYECKUX 3a/1ay.

[Tonp3oBatbest Teopemoii [ludaropa ans pemieHus: TeOMETPUYECKUX M MPAKTHYECKUX 3ajad.
CTpouTh MaTeMaTU4yeCKyl0 MOJEIb B IIPAKTUYECKHUX 3a/adaX, CaMOCTOATEIBHO JEIaTh YEPTEX U
HaXOJHUTb COOTBETCTBYIOIIHE JUIUHBI.

Bnanerp DNOHATHSAMM CHHYcCa, KOCHMHYCa M TaHI€HCAa OCTPOro yIjia HPsMOYTOJIBHOIO
TpeyrojiabHuKa. [1071p30BaThCs 3TUMU MOHSITUSMH JUIS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruucnate (pa3nuuHbIMU CIIOCOOaMU) IUIOMIAAb TPEYTOJIbHUKA U IIOLIAd MHOTOYTOJIbHBIX
¢uryp (monp3ysich, riae HEOOXOIUMO, KaNbKyJIsATopoM). I[IpUMeHSTH MOJydeHHblE YMEHHs B
IIPAKTUYECKUX 3a7a4ax.

Bnagets NOHATHUSAMYU BIMCAHHOTO U IEHTPAJIBLHOTO YIJIa, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yriiax, yriax Mexay XopJaMmH (CeKyLIMMM) U yriie MeXJy KacaTelbHOH M XOpAOoH NpU peleHuu
reOMETPUUYECKUX 3aj1au.

Bnaners NOHATHEM ONHMCAHHOTO YETHIPEXYIOJbHUKA, NPHUMEHSATH CBOWCTBA OIMCAHHOIO
YEeTBHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[TpyMeHATH MOJIy4eHHbIE 3HaHWSI Ha IPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOEIN AJIs 3aa4
peabHOM KM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM IOJ00HS U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOUMO, KAJIbKYJIATOPOM).

K xoH1y oOyuenus B 9 kiacce 00ydaromuiics Moxy4duT CIeAYIOLIUE IPEIMETHbIE PE3YIbTaThI:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMM OCTPBHIX YIJIOB, HAXOAUTh C MX IOMOIIBIO Pa3JINYHbIE
AIIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KaNbKYIATOPA) JUIMHBL U YTIIBI JJ1s1 HETAOJMYHbIX 3HAUEHUI.

[Tonb30BaTbes GopMysiaMu IPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM JJIsI
HaXO0X/IEHNS COOTHOILIEHUI MEKy TPUTOHOMETPUUECKUMHU BETMUYNHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUIsl HAaXOXKICHHS Pa3UYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX NP PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Bnaners moHsTHsIMH NpeoOpa3oBaHUs MOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb30BaThCsl CBOMCTBaMU 1MOA00MS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIIbl y MOJ0OHBIX ¢uryp. [IpumeHsTs cBoiicTBa moaoOus B MPAaKTHYECKHX 3ajjaydax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.
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[Tonp30BaTbess TeopeMaMH O TPOU3BEICHHM OTPE3KOB XOpJ, O MPOU3BEICHHH OTPE3KOB
CEeKYIIUX, O KBa/IpaTe KacaTeIbHOM.

[Tonbp30BaThCsl BEKTOPAMH, MIOHUMATh UX TEOMETPUUYECKHUM U (PU3NYECKUNA CMBICII, TPUMEHSTh
UX B PELICHUH TeOMETpHYeCKHX M (usnmdeckux 3amad. [IpuMEHSTH CKalspHOE IMPOHM3BEICHHE
BEKTOPOB I HAXOXKJICHUS JJIUH U YTJIOB.

[Tonp30BaTbcss METOJOM KOOpPAWMHAT HAa IUIOCKOCTH, TPHMEHSTH €ro B  pEIICHHH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers NMOHATHSMH TNPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY)KHOCTH, JUIMHBI TYTH
OKPY>KHOCTH M PaJUaHHON MEpbI yIia, yMETh BBIYUCIATH IUIOIMAAb Kpyra u ero yacreil. [IpuMeHsaTh
HOJTYYCHHbIE YMEHHS B IPAKTUYECKUX 33/1a4aX.

Haxomute ocu (WM UEHTPBI) CUMMETPUU (QUTYp, NMPHUMEHSATh JBHUKECHUS IUIOCKOCTH B
HPOCTEHIINX CITydasx.

[TpuMeHSATH OTyYeHHbIE 3HAHUS HAa IPAKTUKE — CTPOUTh MaTeMaTHUECKUEe MOJICIH IS 3314
peanbHOW JKM3HU W TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C IMPUMEHEHHEM IOA00us H
TPUTOHOMETPHUUYECKUX (PYHKIHUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KABKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsimyecTBo yacoB
Ne i/ HaumeHoBaHue pa3jiejioB H TeM K I DJieKTpoHHbIe (uppoBbIe)
B MPOrpamMmbl Bcero p;gl:pr(:m’ HBIC p;)ﬁz:)l:;meckne oOpa3oBaTe/ibHbIE pecypchl
[Ipocreiimume reoMmeTpudecKue GUrypsbl
1 U ux cBoicTBa. M3Mepenue 14 https://m.edso0o.ru/SCDUTTDXL
T€OMETPHUYCCKUX BEITHUUH
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/LUWH113V3
3 HapasnennHeie MpsMbIe, CyMMa yriion 14 1 https://m.eds00.ru/C3QIURDV5
TPEYroJbHUKA
4 OxpyiHoCTS 1 Kpyr. Teomerputieckue 14 1 https://m.edso0.ru/ZCZQS49CU
MIOCTPOCHHSI
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edso0.ru/RJJ3LV3V2
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME
8 KJIACC
KosanuyectBo 4yacos
Ne n/m HanmenoBaHue pa3jeioB 4 TeM K I DJIeKTpOHHBIe (LM (PPOBbIE)
) NPOrpaMMmblI Bcero p;);:pr(:ﬂbHHe p;)ﬁz:)liglqecxne o0pa3oBaTejbHbIe pecypchl
1 YeThIpEXyroIbHUKI 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema daneca u Teopema o
2 HPOMOPIMOHATBHBIX OTPE3KaXx, 15 1 https://m.edso0.ru/F8O5Z09Y8
0JJOOHBIE TPEYTOJIbHUKU
IInomanes. Haxoxnenue miomanen
3 TPEYTrOJbHUKOB ¥ MHOTOYTOJBHBIX 14 1 https://m.edsoo.ru/QLJ1QDOEP
¢uryp. Inomanu nogo6HbIX GuUryp
4 Teopewma [idaropa it Hadaia 10 1 https://m.eds00.ru/4ZHRPY MBW
TPUTOHOMETPUHU




Vsl B OKpyKHOCTU. Bricanusie u
5 O MCAHHDIC HCTLIpEXYTOMBHMIC- 13 1 https://m.eds00.ru/J2JOK38GT
Kacarenbnble k okpyxHOCTH. Kacanue
OKPYXHOCTEH
6 [ToBTOpenue, 00001EeHHE 3HAHMIT 4 1 https://m.edsoo.ru/LX0AVOG6P
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOTPAMME
9 KUIIACC
KonuyecTBo yacos
Ne i/ HaumenoBaHue pa3/ieioB U TeM Kontpossmbie  Tpakriecke JuiekTpoHHbIE (HU(pPOBbIE)
NpOrpamMmblI Bcero paGoTHI paBoTLI o0pa3oBaTeJbHBIE pecypchl
1 Eiﬁ;‘;ﬁ?}:egﬁe:;;’g;f;;‘f:}fggf 16 1 https://m.eds00.ru/5172BY 40V
[IpeobpazoBanue mompoowUs.
2 Merpudeckue COOTHOIICHHS B 10 1 https://m.edso0o.ru/TS8CWSWSF
OKPYXKHOCTH
3 Bekropsr 12 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBI KOOPAWHATHI Ha TUIOCKOCTH 9 1 https://m.edsoo.ru/ISQMG5AFT
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPYKHOCTH H TUIOLIaIb KPYTa. 8 https://m.edsoo.ru/BMBZSAEU5
Brruncnenue miomaneit
6 JIBYOKEHUS TITIOCKOCTH 6 https://m.edso00.ru/8HUMOCSCI
7 Hosropenue, 0606meHIfe’ 7 2 https://m.edsoo.ru/VYL6CQRSP
CHCTeMaTH3aIlns 3HAHU
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon

NpOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

6

['eomeTpus

6.1

PacriosHaBaTh M3ydeHHBIE T€OMETPHYECKHE (PUTYPBI, ONPEAETATh HX
B3aMMHOE paCIONIOKEHUE, HU300pakaTb T€OMETpPHUYECKUE (UTYPHI,
BBINIOJIHATh YEPTEXKH IO YCIOBUIO 3agaud. M3mepsTb IuHEHHBIE U
YIJIOBBIC BCJIMYUHBI. Pemarn 3ala4i Ha BBIYUCICHUC OJIMH OTPC3KOB U
BEJINYMH YTIIOB

6.2

6.3

6.4

6.5

Jenatp rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYHH MPEIMETOB B
peasibHOM JKU3HU, pa3MEePOB MPUPOTHBIX 00bEKTOB. Paznuyars pazmepsl
3TUX 00BEKTOB MO NOPSAIKY BETUUUHbI

Ctpoutb 4epTeXH K FeOMETPUUECKHUM 3a/1adam

ITons30BaThCs IMpU3HaKaM pPaBCHCTBa TPCYIrOJIbHUKOB, HMCIIO0JIb30BATh
IIPpU3HAKHU U CBOICTBa paBH06e,Z[peHHBIX TPEYIr'OJIbHUKOB IIpU PCIICHHUN
3aga4

HpOBOILI/ITI) JJOTHYCCKHUEC PacCCyxKICHHUA C HCIIOJIB30BaHHEM
IrCOMCTPHUUICCKUX TCOPEM

6.6

ITonb3oBarbes [IpU3HAKAMU paBeHCTBA MIPSAAMOYTOJIBHBIX
TPEYrOJIbBHUKOB, CBOWCTBOM MEAMaHbl, NPOBEAEHHON K T'MIIOTEHY3€
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

OnpenensaTh MapasieNbHOCTh HPSIMBIX C MOMOUIBIO YIJIOB, KOTOPbIE
oOpazyer ¢ HUMHU cekymas. OnpenensaTh MapauieIbHOCTh MPSAMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOM O TOYEK
JIpYrou npsmMou

6.8

Pemrate 3amaun Ha KiaeT4aTOM 6yMare

6.9

[TpoBOIUTH BBIUMCIIEHUS U HAXOUTh YMCIOBbIE U OyKBEHHbIC 3HAYCHHUS
YIJIOB B F€OMETPUYECKHUX 3a7adax C HCIOJIB30BAHMEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX
IIPU TIEPECEUECHHUH JIBYX NapAJUIENBbHBIX IPSAMBIX ceKymen. Pemars
IIPAaKTUYECKUE 3aa4H Ha HaXOKJICHUE YIII0B

6.10

BiiageTs NOHATHEM T€OMETPUYECKOIO MECTA TOUEK. YMETh ONPEACIIATh
OMCCEeKTpUCY YIJla W CEpEeIMHHBIM NEepHeHAUKYISp K OTpPEe3Ky Kak
T€OMETPUUYECKUE MECTA TOUEK

6.11

(I)OpMy.TII/IpOBaTB OIPCACIICHUA OKPYKHOCTH U KpyTa, XOpJAbl U THAMETpa
OKPY>KHOCTH, ITI0JB30BaTbCA HUX CBOMCTBAMH. YMeETh OPUMCHATL OTU
CBOMCTBaA IIpH pCHICHUUA 3a1a4

6.12

Brmanete moHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbBHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ ueHTp. llonb3oBarbcs ¢akTaMu O TOM, 4TO
OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKA0OTCsl B OJHOM TOYKE, U O
TOM, 4TO CEpPEAUHHBIE MEPIECHAUKYISAPBl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
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6.13

Bnaners noHATHEM KacaTelnbHOM K OKPYXKHOCTH, I10JIb30BaThCS
TEOpEMOl O MEPHEHAUKYISIPHOCTH  KacaTelbHOW M  pajauyca,
IPOBEIEHHOIO K TOUKE KacaHUsl

6.14

6.15

8 KVIACC

Kon

NPOBePSIEMOr0
pe3yJbTara

[Tonb30BaThcs MPOCTEHIIMMHU TIE€OMETPHUUYECKHMMH HEpPaBEHCTBaMH,
MMOHUMATh UX MPAKTUYECKUNA CMBICI

[IpoBOIUTH OCHOBHBIE TE€OMETPUUYECKUE IOCTPOCHHUS C TMOMOIIBIO
LHUPKYJIS ¥ JIMHEHKU

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30oBaHus

6

['eomeTpus

6.1

6.2

PacniosHaBaTh OCHOBHBIE BHJBl UYETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
I10JIb30BAThCS UX CBOMCTBAMU MPU PELIEHUU T€OMETPUUYECKUX 3a/1a4
IIpuMeHATh CBOWCTBA TOYKHM IIEPECEUYECHMs] MENHMAH TPEyroJIbHUKA
(LeHTpa Macc) B PEIICHUH 3a1a4

6.3

6.4

Brnagete mnoHATHEM CpeaHEN JIMHUM TPEYroJbHUKAa M TpaIelHH,
IPUMEHSTh MX CBOHCTBA IMpU PEIIEHUH TIEOMETPUUECKUX 3aj]ad.
ITonb3oBatbes Teopemoit daneca U TEOPEMOl O MPONOPIMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUs] IPAKTHUECKUX 3aj1au

[IpumeHsiTh  HpU3HAKU 1OJMO0MS  TPEYTOJIBHUKOB B  pEIICHUU
F€OMETPUYECKUX 3a]1a4

6.5

[Tonp3oBatbest Teopemoit IIudaropa ans pemeHuss TeOMETPHUECKUX H
IpaKTHYEeCKUX  3anad. CTpouTh MaTEMAaTHYECKyH0 MOJEIb B
MPAKTUYCCKUX 3aJadax, CaMOCTOATCIBHO O€JIaTbhb qepTém 1 HaxXoaUuThb
COOTBETCTBYIOLIUE JJINHBI

6.6

Biageres NOHATHAMM CHHYCA, KOCMHYyCa M TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TPEYroJIbHUKA. [1011630BaThCs 3TUMH NOHATUSAMHA IS
peLICHUs TPAKTUYECKUX 3a]1a4

6.7

6.8

Bbruucnate (pa3nuuHBIME  CIIOCOOAMH) IUIOIIAAb TPEYrOJbHUKA H
IUIOUIaId  MHOTOYTOJBbHBIX (uryp (monp3ysch, TrJe HEOOX0IHUMO,
KaJIbKyIsTOpoM). IIpuMeHsTh MoMydeHHble YMEHHS B HPAKTHYECKUX
3ajauax

BiageTe NOHATHAMYU BOIMCAaHHOTO M HEHTPAJIBHOIO yIJja, HUCIIOIb30BATh
TEOpPEMbI O BIIMCAHHBIX yIJax, yIiax MEeXIy XOopJaMH (CeKyIUMH) U
yIJjle MEXIy KacaTeJbHOM M XOpJIOM NMpU PElIEHUH IeOMETPUYECKHUX
3a1a4

6.9

6.10

Biagers DNOHATHEM ONMCAaHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONIMCAHHOT'O YETHIPEXYTOJbHUKA IIPU PELIEHUH 33]1a4

IIpuMeHATh  IOJNY4YEHHbIE 3HAaHUS HA IPAaKTUKE —  CTPOMTH
MaTeMaTHYeCcKUe MOJENH JUIsl 3a/ad pealbHOM KU3HU U TPOBOAUTH
COOTBETCTBYIOIIIME  BBIYMCICHHS C MPUMEHEHHEM MOJ00us H
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISTOPOM)

9 KJIACC
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Kon

MPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

['eomeTpus

6.1

6.2

6.3

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C HX
MOMOIIbIO  PA3JIMYHbIE JJIEMEHTHl MPSIMOYTOJIbHOIO TPEYroJIbHUKA
(«peleHue NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTs (¢ momMonibo
KaIbKYJISATOPA) JJIMHBI U YTJIBI 11 HETAOJMMYHBIX 3HAUYCHUI

ITonb3oBarbcs dbopmynamu MPUBEAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXJIECTBOM JUJISl HAXO0XKJIEHUS COOTHOILIECHHUU
ME¥K]1y TPUTOHOMETPUUECKUMU BEJIMUUHAMU

Hcmons30BaTh TEOPEMBI CHHYCOB H KOCHHYCOB JId HaXOXICHHA

pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA (PEIIEHHE TPEYTrOJIbHUKOBY),
IIPUMEHSATDH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

6.5

Bnagerp mnonaTusMu mnpeoOpa3oBaHMsl MOI00US, COOTBETCTBEHHBIX
2JIeMEeHTOB TOMO0OHBIX (uryp. Ilomp3oBaThCs CBOMCTBaAMH TIO00Ms
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYMCIATH JIMHBI U HAXOIUTh YIJIBI Y
noo0HbIX ¢uryp. IlpuMeHsATh CcBoOlicTBa TOMOOWS B MPAKTUYCCKUX
3ajavax. Y MEeTh IPUBOIUTH MPUMEPHI MOJOOHBIX (PUTYP B OKpYKaOIIEM
MUPE

[Tonp30BaTbcss TeOpeMaMH O TMPOU3BEIACHUU OTPE3KOB XOpH, O
MIPOM3BEICHUU OTPE3KOB CEKYILNX, O KBaJpaTe KacaTelIbHON

6.6

6.7

ITonb3oBaThCs BCKTOpaMu, IIOHUMAaTb HUX T eOMeTpI/I‘leCKI/Iﬁ n
(1)I/ISI/III€CKI/H\/JI CMBLICJI, TPUMCHATH UX B PCIICHHU TI'COMCTPHYCCKUX H
(1)I/ISI/I‘ICCKI/IX 3aJa4. HpI/IMCHHTB CKaJIPHOC ITPOU3BCACHNEC BEKTOPOB IJIA
HaxXOXIACHUA OJIMH U YyI'JIOB

ITons30BaThCS MCTOAOM KOOpAWHAT HAa INIOCKOCTH, IMPUMCHATH €TI0 B
PCIICHUU T'COMCTPUUCCKUX U ITPAKTUYCCKUX 3aJa4

6.8

Bnagerp  MOHATHUSMHM  NPaBWIBHOTO  MHOTOYTOJIbHUKA,  JIJIMHBI
OKPYKHOCTH, JUIMHBI 1yTH OKPY)KHOCTU M PaJUaHHOM MepBbI yriia, yMeThb
BBIUMCIIATH IJIOMAAb Kpyra M ero vacreid. IlpuMeHATh mosyyeHHbIE
YMEHUS B MPAKTUUECKUX 3a]1auax

6.9

6.10

HaxonuTh OCH WM LEHTPhl CUMMETPUU (UTYP, TPUMEHSTH ABHXKEHHS
IIJIOCKOCTH B IPOCTEHIINX CIydasx

[lpuMeHSATH TONYYCHHBIE 3HAHUS HA TPAKTHKE —  CTPOUTH
MaTeMaTHYeCKue MOJENM JIs 3a/7ad peajbHOM >KU3HU U TMPOBOJUTH
COOTBETCTBYIOIIIE BBIYHCICHHUS C TPUMEHEHHEM TOJ00US H
TPUTOHOMETPUUYECKUX  (GYHKUUN  (MONB3YsiCh, TIJleé HEOOXOIUMO,
KaJIbKYJIITOPOM)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
6

6.1

IIpoBepsieMblii 3JIEMEHT COJAEePKAHMS
I'eomerpus

HavanpHble noHsaTHs reomerpuu. Touka, npsMasi, OTPE30K, JIyd. YToi. Buasl
yriioB. BeprukanbHble M cMmexHble yriael. buccekrtpuca yria. Jlomanas,
MHOTOYroJibHUK. [TapamienbHOCTh U NEPIEHINKYIIPHOCTD MIPSIMBIX
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6.2 Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [IpumMepbl
CUMMETPHUU B OKPYKAIOIIEM MUPE

63 OCHOBHBIE TOCTPOEHHUSI C TOMOUIBIO LHUPKYJIS U JHMHEHKU. TpeyrojabHUK.
Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA

6.4 PaBHOOEpeHHBIT W PaBHOCTOPOHHUW  TpeyrosibHUKH. HepaBeHCTBO
TPEYrojbHUKa

6.5 CaoiicTBa 1 MpU3HAKK PaBHOOEPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHcTBa
TPEYTrOJIbHUKOB

6.6 CpolicTBa M NPU3HAKU NapajuieabHbIX NpsAMbIX. CyMMa yrjaoB TPeyrojibHUKA.
Buemnue yribl TpeyrojibHUKa
[IpsimoyronbHbIi  TpeyroibHUK. CBOWCTBO MEAMAHbI  MPSIMOYTOJIBHOIO

6.7 TPEYroJIbHUKA, IpOBEeAEHHOM K runoreHy3e. [lpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpAMOYTroJIbHBIA TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUINHE

6.8 JIOMaHOH, Teopema O OojblneM yrie U Oousbliell CTOPOHE TPEyroJibHUKA.
[lepnieHuKyIsIp U HAKJIOHHAS

6.9 I'eomerpuueckoe Mecrto TOYek. buccekrtpuca yrma H - CepeaUHHBIN
MEePIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUYEK
OKpyXHOCTb M KpYyr, XOpAa M JuaMeTp, HuX cBoiicTBa. Bzaumnoe

6.10 pacrioyio)keHue OKpY)KHOCTH U mpsimoil. KacarenpHas u cekymas K
OKPY’KHOCTH

6.11 OKpyKHOCTb, BIHCaHHas B yroyl. BrucaHHas W omnucaHHas OKPYXKHOCTH
TPEYroJIbHUKa

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
6 I'eomerpust

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpamnenusi, paBHOOOKas Tparenus, e€ cBoiicTBa U mpu3Haku. [IpsaMoyronsHas
Tpanenus

6.4 Meron ynBoenusi menuanbl. LleHTpansHas cummerpus. Teopema daneca u
TEOpeMa O IPOMOPIIUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa

6.6 IlonoOue TpeyronbHUKOB, Ko3dduument monobus. IlpuszHaku nogoOHs
TPEYroJIbHUKOB. [IpuMeHeHne mogo0ust mpyu penieHur MPaKTUIECKUX 3a1a4

6.7 DopMyITbl 17151 TUTOIIAAN TPEYTOJIbHHKA, ITapajuiesiorpaMMa, poMOa 1 Tparemnn

6.8 CeoiictBa 1momaneid reomerpudeckux ¢uryp. OTHoIIEHHE TUIOIIAIEH
10JI0OHBIX Uryp

6.9 Brrunciienne miomanei TpeyroJjbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOMN
Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue teopembl I[ludaropa mnpu pemeHun
MPAaKTUYECKUX 3a/1a4
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CuHyc, KOCHMHYC, TaHT€HC OCTPOro yrja MpsSMOYrOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHoMeTpudeckue GpyHKIuu
yriioB B 30°, 45° u 60°
6.12 Brnucannsie 1 HeHTpalIbHBIC YIJIbI, YTOJ MEXAY KacaTeJIbHOW U XOp/I0H. YTIIb
MEXY XOpJIaMH U CEKYITUMH
6.13 BrnivcanHble ¥ ONMCAHHBIE YETHIPEX YT OJIBHUKHI
6.14 B3aunmHuoe pacnionoxxenue AByx okpykHocteil. Kacanue okpyxnocreit. Oomue
KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenue tpeyronbHukoB. Teopema KOCMHYCOB UM TeopeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3a/1a4 C MCTIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U T€OPEMbI CHHYCOB
6.3 ITpeoOpazoBanue moaobus. [Togqodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o MpousBeACHUN OTPE3KOB XOpJI, TEOPEMBI O NPOU3BE/ICHHU OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpaTe KacaTelbHOM
BekTtop, niuHa (Mo1ynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, TPOTHUBOIMOIOKHO
6.5 HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepanuu Haja BekTopamu. PasznoxeHue BeKTOopa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunarsl BekTopa. CkansipHOE NpPOU3BENEHHUE BEKTOPOB, NMPUMEHEHHUE IS
HAXO0XJICHUS JUIUH U YTJIOB
JlekapToBbI KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHUS INMPSIMOM U OKPY>KHOCTH B
6.7 KOOpJMHATAaX, NepecedeHne OKPYKHOCTEH U MPSAMBIX. MeToa KOOpAMWHAT U €ro
IpUMEHEHHE
6.8 ITpaBHIIBHBIE MHOTOYTOJIBHUKH
6.9 Jnuna OKPYKHOCTH. I'panycHas u paananHas Mepa yriia, BBIYMCIEHUE JJIUH TyT
OKPYKHOCTEHN
6.10 ITnomane kpyra, ceKTOopa, CErMeHTa
6.11 JIBI>KEHUST TIOCKOCTM W BHYTPEHHHE CUMMeETpHM (uryp (dJIeMeHTapHbIe
npencrasienust). [lapamiensHelii nepenoc. [ToBopot

ITPOBEPAEMBIE HA OI'S 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O

OBILIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTATaAM OCBOCHUSA
NpoBepsaeMoro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOI'0 00111er0
TpeOoOBaHMS oOpa3zoBanus Ha ocHoBe PI'OC

YMeHne oOmnepupoBaTh MOHATHSAMU: MHOXECTBO, IOJMHOXECTBO,
olepanyu HajJ MHOXKECTBAMH; YMEHHE ONEepUPOBATh MOHATUSAMU: Tpad,
CBs3HBIM Tpad, AepeBo, LMKJI, NPUMEHATh WX MpPU PELIEHUU 3a7ay;
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YMEHHE HCIOJb30BaTh rpapuueckoe MpeACTaBICHUE MHOMKECTB JUIS
ONUCaAHUsl peaJbHBbIX MPOIECCOB U SIBICHUM, MIPU PEIICHUU 3a7ad U3
JIPYTUX y4eOHBIX MMPEIMETOB

VYmMmenue OIICPpHUPOBATH MOHATHAMU: OIPEACICHUC, aKCHOMa, TC€OpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClliO3HaBaTb HUCTHUHHBIC H  JIOXKHBIC
BBICKAa3bIBaHUA, IIPHUBOJAUTH IPUMEPbBI W KOHTPIPUMEPBI, CTPOHUTH
BBICKAa3bIBAaHUA U OTPUILIAHUA BBICKA3bIBaHUI

YMeHHe onepupoBaTh INOHATHUSAMHU: HATypajJbHOE YHUCIO, IIPOCTOE H
COCTaBHOE YHNCJO, JACIUMOCTb HATypalbHBIX YHUCEN, IPU3HAKU
JEeTMMOCTH, II€JI0€ YHCJIO, MOJIYJIb 4YHCJA, OOBIKHOBEHHas Ipo0b U
JecaTu4Hasg ApoOb, CTAHIAPTHBIM BUJA 4YMCIA, PALMOHAIBHOE 4YHCIIO,
UppalMOHATIbHOE YHUCIIO, apU(PMETHYECKH KBaJpaTHBIH KOPEHB;
YMEHHME BBIIOIHATH JEHCTBHS C YUCIIAMH, CPABHUBATD U YIIOPSAI0YNBATH
YHUCJIa, NPEACTABJIATh YUCIA HAa KOOPAVUHATHOM IPSAMOM, OKPYIJIATH
4KCia; YMEHUE AeJaTh IPUKHUIKY U OLEHKY Pe3y/IbTaTa BEIYACICHUM

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C LEIBIM I10Ka3aTeseM,
apuMeTHuuecKui KBaJpaTHBIA KOpPEHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpajJbHOH CTENEHH
Oonbllle €OUHUIIBI; YMEHHE BBIMNOIHATH pPAcUYEThl MO (opmynam,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHAIbHBIX BBIPAKEHUM U
BBIPAXXEHHH C KOPHIMHU, Pa3JI0KEHHE MHOTOUYJIEHA Ha MHOXHUTEIH!, B TOM
qHCIe C WCIOJb30BaHHEM (OpMyN pa3HOCTH KBAJIpaTOB M KBaJpara
CYMMBI ¥ Pa3HOCTH

YMeHue onepupoBarh NOHATUIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOI; YMEHHME peulaTh JIMHEWHbIE U KBaJlpaTHbIE YpaBHEHUS,
JIPOOHO-PAIMOHAIBHBIC YPAaBHCHHUS C OJIHOW IMEPEMEHHOH, CHCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUH, JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE ¥  JIPOOHO-pAllMOHAIBHBIE HEPABEHCTBA C  OIHOU
IIEPEMEHHOM, B TOM YHCJIE [IPY PELICHUH 3a]1a4 U3 APYTUX IPEAMETOB U
MPAKTUYECKUX 3a]1a4; YMEHHUE HUCIO0JIb30BaTh KOOPIUHATHYIO MPSIMYIO U
KOOPJMHATHYIO IJIOCKOCTh JJISi M300pa)KeHUsl pEIIeHUN YpaBHEHMIA,
HEPABEHCTB M CUCTEM

YMeHue onepupoBarh MOHATUAMU: QYHKIHS, TpapuK QYHKINUU, HYIU
(byHKLINHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IIPOMEXYTKH BO3PACTaHMS,
yObIBaHMS, HAaUOOJIbIIIee U HAWMEHbIIIee 3HAYCHUS (YHKIUU, YMEHHE
ONEepUpOBATh MOHATHAMM: MpsMas HPONOPLUOHATIBHOCTb, JHMHEHHAs
byHKIMA, KBagpaTuyHas (yHKUHMSA, oOpaTHas NPONOPLUUOHAIBHOCTb,
napabona, rumnepbosa; yMEHME CTPOUTh TIpaduku  (QyHKIU,
UCIOJIb30BaTh TpaUKy JJsl ONpEJENeHHs] CBOMCTB MpPOLIECCOB U
3aBUCUMOCTEH, /Ui peleHus 3aJad U3 APYrux yuyeOHbIX MpPeAMETOB U
peasbHOM KU3HU; YMEHHE BbIpaxaTb (JOpMyJlaMU 3aBUCUMOCTH MEXY
BEIMYMHAMU

YMenue OIIepUpOBATH MOHSTUSAMH: I10CJIE0BATENBHOCTD,
apumernueckas U TeOMETpUYEcKass  IPOrpeccHH;  yMEHHe
UCITIOJIb30BaTh CBOWMCTBA MOCJIENOBATENBHOCTEH, (OPMYNBI CYMMBI U
o0miero wieHa IpH pEIIeHUH 3a7ad, B TOM YHUCIE 3a1ad U3 JPYrux
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU

YMeHue pemats 3a/1a4u pa3HbIX TUIOB (B TOM YKCIIE HAa POLEHTHI, JOJIH
U 4acTH, ABWXKEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb IOKYHNOK U
YCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIIPaBJICHUs IUYHBIMUA U CEMEHHBIMU
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¢dbuHaHCaMM); yMEHHUE COCTABIISATH BBIPAXKECHUS, YPABHEHHUSI, HEPAaBEHCTBA
U CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJIYYEHHOE PEIICHUE U
OIICHUBATh MPABAOINOI00HOCTH MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMHE: (PUTypa, TOYKA, OTPE3OK, MpsMasi,
Tyd4, JOMaHasi, yroJI, MHOTOYTOJIbHHK, TPEYTOJIbHUK, PAaBHOOSAPEHHBIN 1
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH, TPSMOYTOJIbHBI  TPEYroJbHHUK,
MearaHa, OUCCEKTpHCa M BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,
napajieiorpaMM, pomO, TpPSIMOYTOJBHUK, KBaJapaT, TpaIClHus;
OKPYKXHOCTh, KPYT, KacaTelbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
durypamu, yMeHue pemiath 3aJayd, B TOM YHCIE U3 TOBCEIHEBHOU
JKU3HU, HA HAXO0XJICHUE T'C€OMETPHUYECKHUX BEJIMYMH C MPUMCHEHHEM
M3Y4YEHHBIX CBOUCTB puryp u paxTon

10

VMeHHe OmnepupoBaTh IOHATUSMH: DPaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MApaICIIbHOCTh M TEPHEHIUKYIIPHOCTh HPSMBIX,
YroJd MEXAy HpSAMBIMH, TEPIEeHANKYISp, HAKIOHHAS, IPOSKIIHS,
nogobue Guryp, mogoOHbIe TPEYrOJbHUKH, CHMMETPHUS OTHOCUTEIIEHO
TOYKM M TPSMOH; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPUIO U
nogobue Guryp, mapaielbHOCTh W NEPHIEHIUKYISPHOCTD MPSMBIX B
OKpYXXaIoIIeM MHpe

11

12

YMeHue onepupoBaTh NOHATUAMU: JUIMHA, PACCTOSIHUE, YroJl (BEIUYHHA
yria, CUHYC M KOCHHYC YyIJIa TPEYroJIbHUKa), IJIOLIAb; yMEHHE
OLICHUBATh Pa3Mephl MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE;
yMEHUE  TNPUMEHATh  (QOpMyNIbl  [epuMeTpa M IUIOMIAJH
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOUIagd Kpyra, oObema
HOPSMOYTOJIBHOTO Tapajulelienunesia; yMEHHEe IPUMEHSATh IPU3HAKU
paBeHCTBa TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYyroJibHUKa,
teopemy Iludaropa, TpUrOHOMETpPHUYECKHE COOTHOIUIEHUS UL
BBIYMCIICHUS INIMH, PACCTOSHUM, IIOIIAIEH

Ymenne wu30o0paxarb IUIOCKME (UTYpel W WX KOMOMHAIwuW,
IPOCTPAHCTBEHHbIE (UIYpHl OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M  JJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WJIU
CHUMBOJIBHOMY ONMCAHHIO

13

14

YMeHue  onepupoBaTh  NOHATHUSAMHU:  NPSIMOYIOJIbHAs  CUCTEMa
KOOpPAWHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEJCHNUE BEKTOPA HA YUCIIO, CKAISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HCIMOJIb30BATh BEKTOPHI M KOOPIAWHATHI IJII MPEACTABICHHS
JMAHHBIX W PEIICHUS 3a7a4, B TOM YHCIIE U3 APYTUX YIeOHBIX MPEIMETOB
Y peajgbHOU KU3HU

YMeHue omnepupoBaTh MOHATUSIMH: CTOJIOMKOBBIE U  KPYTOBBIE
qUarpaMMbl,  TaOmUIBl, cpeaHee  apupMeTHyeckoe, MeAMaHa,
HauOoJsblllee U HaMMEHbIee 3HAYeHHUs, pa3Max 4YHUCIOBOro Halopa;
yMEHUE  U3BJEKaTb, HWHTEPHOPETUPOBaTb U  MPeoOpa3oBHIBATH
uH(pOpMalMIO, MPEICTaBICHHYI0 B TaliMIax M Ha JIuarpammax,
OTpaXKaIOIYI0 CBOMCTBA M XapaKTEPUCTHUKU DPEaJbHBIX IPOLECCOB U
ABJIGHUN; yMEHUE pacrno3HaBaTh M3MEHYMBBIE BEJIWYUHBI B
OKpYXaroIleM MUpe

15

YMeHue omnepupoBaTh MHOHSITUSAMM: CIy4alHBIA OMNBIT (CIydalHBIH
OKCIIEPUMEHT), DJJEMEHTapHOE COOBITHE (DIEMEHTapHBIA HUCXOJ)
CIIy4allHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOATHOCTH CIy4YailHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHM; YMEHHE peulaTh
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16

3aJjaud METOZOM OPraHM30BAaHHOIO Iepedopa M C MCIOJIb30BaHUEM
[IpaBUjIa YMHOXKEHMs; YMEHHE OLEHUBATH BEPOSATHOCTH PpEaJIbHBIX
COOBITUI M SIBJIEHUH, NOHUMATh POJIb NPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIIEM MUPE U B KH3HH; 3HAKOMCTBO
C MOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIbIINX
YUCEJI U €r0 POJIBIO B MACCOBBIX SIBJICHUSX

YMeHue BbIOMpATh MOAXOJSANINA W3YYEHHBIA METOHA IS PEIICHUS
3a7a4M, MPUBOJUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACHO3HABATH MPOSBIECHUE 3aKOHOB MAaTEMATUKU B
HWCKYCCTBE, OIMCBHIBATh  OT/CJIbHBIE  BBIJAIOIIMECS  PE3yJIbTaThl,
MOJyYCHHBbIE B XOJI€ PA3BUTUS MATEMATHUKU KaK HAyKH, IPUBOJUTH
MPUMEPbl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN 1
BCEMHUPHOHN UCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'2 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOepP/KAHUSA
1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 OOBIKHOBEHHBIE U IECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE MTEPUOINIECKHE
Ipodu
13 Parmonanbheie uncia. ApupMeTHuecKue onepayy ¢ palioHAIbHBIMU YACIaMU
14 JleiicTBuTEenbHBIE YKCTA. ApUPMETHYECKHE OIepaluu C JACHCTBUTEIHLHBIMU
quCcIaMU
15 [Tpubnuxéunbie BBIMMCICHUA, MPABHIA OKPYTJICHMA, MPUKHAKA 1 OleHKa
pe3yJibTaTa BIYMCIICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 BykBeHHbIE BbIpaXXKeHHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenslM mnokasaresneM. CTeneHb C pPaLMOHAJIBHBIM IOKAa3aTEIeM.
CBoiicTBa cTENEeHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpCHB HaTypaJIbHOH cTenieHu. JleficTBus ¢ apudMeTnyecKuMu
KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Lenbie n NpoOHO-pallMOHaNbHble ypaBHeHHA. CHCTEMBl U COBOKYIHOCTH
YpaBHEHUI
39 Llenbie u apoOHO-palMOHaNbHbIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UYucnoBble OCIE10BATEIbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
49 Apudpmernueckas U reomeTpuueckas nporpeccuu. Dopmysia  CIOKHBIX
ITPOLIEHTOB
) OyHKIMH
OyHkuust, cnocoos! 3ananus GyHkuuu. ['paduk pynknuu. O6nacte onpeaencHus
U MHOXeCTBO 3HaueHMd ¢yHkumu. Hymu  ¢ynkuuun. IIpomexyTku
5.1. 3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCHUMyMBI H
MUHUMYMBl GyHKUMU. HanGosbllee M HauMeHbllee 3HaYeHHE (YHKLIHMU Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOIMCTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabsHuKu
7.4 OKpyKHOCTb U KpyT
7.5 M3mepeHune reoMeTpu4ecKix BEIMYUH
7.6 BekTops! Ha IIOCKOCTH
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8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pads

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* Marematuka. ['eomerpus: 7 - 9-¢ kiaccel: 0a30BbI YPOBEHb: YUeOHUK; 14-¢ u3nanue,
nepepadorannoe Aranacsia JI.C., Byryzos B.®., Kagomuer C.b. u ap. AkiimonepHoe o011ecTBo
«3marenscTBO «lIpocBemenune»
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