PABOYAS ITPOI'PAMMA

yueoHOro nmpeamera «I'eomeTpusi»
JUIs1 0Oyvarommxcs /-9 KJ1accoB



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Havanenble nossitust reomerpuu. Touka, mpsimasi, OTpe30K, Jyd. Yroia. Buubl yrios.
Beptukanbuble U cMexHbIe YIiibl. buccektpuca yrina. Jlomanas, muoroyrosnbHuk. [lapamiensHocTsb
U NIEPHEHAUKYJISAPHOCTD PSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuH. [IpumMepsl cuMMeTpuun B
OKpY’KaloIlleM MUpE.

OcHOBHBIE TIOCTPOEHUS C MOMOIIBIO LIUPKYJIS U JMHEHKH. TpeyronbHuk. Beicotra, Mmeaunana,
OuccekTpuca, uX CBOMCTBaA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa ¥ TpHU3HAKHM PaBHOOEIPEHHOrO0 TpeyrojbHHWKa. Ilpu3Haku  paBeHCTBa
TPEYTroJIbHUKOB.

CBoiicTBa U IPU3HAKH MapaJUICIbHBIX IPsIMBIX. CyMMa yTJIOB TpEyroJibHUKA. BHEIIHME yTIIbI
TpeyrojbHUKa.

[TpstmoyronbHbI  TpeyrosibHUK. CBOMCTBO MeAMAaHbl MPSIMOYIOJBHOTO TPEYroJbHUKA,
npoBeAEHHOW K  TunoTeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX  TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYroOJIbHHKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o OOJIBIIEM YTiie U OONBIIEH CTOPOHE TPeyrobHUKA. [IepneHuKyIsp U HaKJIOHHASI.

['eomeTpuyeckoe MecTo ToueK. buccekTpuca yria u cepeAMHHbBIN MEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpPYT, XOpJia U AMAMETp, UX CBOMCTBA. B3anMHOE pacmonokeHue OKpy>KHOCTH
u npsimoit. KacatenbHas u cekymias K oKpykHOCTU. OKpYy>KHOCTb, BIIMCaHHAs B yroj. Brniucannas u
OTHCaHHAs OKPYKHOCTHU TPEYroJIbHUKA.

8 KUIACC

Yerslpéxyronbauku. Ilapamnenorpamm, ero mnpu3sHaku M cBolicTBa. YacTHble ciydan
napanesorpaMMoB  (IIpSIMOYTOJIBHUK, poMO, KBajpaT), MX HpU3HAaKU M cBoiicTBa. Tpameuus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meron yasoenuss Menuanbl. llentpanpHas cummerpusa. Teopema daneca U Teopema o
IIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHUKa.

[TogoGue TpeyroabHUKOB, KO3 dunmreHT mnoaodus. [IpusHaku MoAOOMS TPEYroJIbHHKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomazeil reoMmerpuueckux ¢uryp. @opMmynbl A IJIOLWAAM TPEYroJbHUKA,
napauienorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IIaAei Mo100HBIX GUryp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema [Iudaropa. I[lpumenenne Teopems [Tudaropa npu permeHun NpakTHUECKUX 3ajay.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrjia HpsSMOYIOJbHOTO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHble M LEHTpaldbHBIE YIJIBI, YroJd MEXAY KacaTeIbHOM M XOpIOM. YTIbl MEXIy
XOpJlaMH M CEKyIIMMH. BrivicanHble M OonMCaHHbIE YETHIPEXYTOIBHUKHU. B3aMHOE pacrosoxeHue
IBYX oKpyxHocTel. Kacanue okpyxkHocteil. O01e kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbl TPUBEICHHUS.

Pemenne TpeyronpHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. PellieHne npakTuyeckux
3aZla4q € UCIIOJIb30BAHUCM TCOPEMbI KOCMHYCOB U TCOPCMbI CHHYCOB.

[IpeobpazoBanue moaobus. [Togodue coOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa 0 IIPOU3BENECHUU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYILHMX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bektop, nmnumHa (MOAynb) BEKTOpa, COHANpPAaBICHHBIE BEKTOPBI, IPOTHUBOIOJOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMHU HaJ
BEKTOpaMHU. PasnoskeHue BeKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatsl BekTopa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXIAEHUS AJIMH U YIJIO0B.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHUS IPSIMOU U OKPYKHOCTH B KOOpAUHATaX,
MIEpECEUCHHE OKPYKHOCTEN U NMpsAMBIX. MeTOo KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKMU. [[nuHa okpyxHocTu. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHra.

JIBIKEHUS MJIOCKOCTH M BHYTPEHHUE CHUMMETpPUHU (puryp (3eMeHTapHbIe MpPEICTaBICHUS).
[TapannensHbii nepenoc. [loBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHMS HpPOrpaMMbl ydyeOHOro Kypca «l'eomeTpus»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEpEca K MPOLUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOILEHHEM K JIOCTHKEHHUAM POCCUHCKHUX MAaTEeMaTHUKOB U POCCUHCKOM MaTeMaTHYECKOM LIKOJIBI,
K UCTIOJIb30BAaHUIO 3TUX JOCTIKEHUH B IPYTrUX HayKax U MPUKIAJHBIX cdepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpaKAaHWHA M peaju3allid ero Ipas,
IPEJCTAaBICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBICHUH,
IpoIeyp TPaKAAHCKOTO O0IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO
9THUYECKUX MPOOJIEM, CBA3AHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUM HayKu, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PELICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHMYeCKOro oOpa3oBaHMs Ha MPOTSKEHUM Bcel
KU3HHU JJIS1 YCHEIHOW NMPO(eCcCHOHAIBHONW JEATETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBHIOOPOM M MOCTPOCHUEM MHIUBUAYAJIbHON TPACKTOPUU 00pa30BAHUS M KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) hcTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a]ay, PelCHUH, pacCyKIeHUH, YMEHUIO BUIETh MaTEeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA

OpUEHTAIle B JEATENIbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAyuYHbIX MpEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHs 4YeJIOBEKa, NPUPOABI M OOILIeCTBa, MOHUMaHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JAESITEeIbHOCTH, O3TamoB €€ pa3BUTHUS U
3HAaYMMOCTH JUI Pa3BUTUS LMBHIU3AIMM, OBJIAJEHUEM S3BIKOM MaTEMaTHKH U MaTeMaTHYecKOu
KyJIbTYpOH Kak CpEJICTBOM IIO3HAaHUS MHpa, OBJIAJCHUEM MPOCTEHIIMMH  HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPOBaAHHMeE KYJbTYPbI 310POBbSl M IMOLMOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAaX CBOETO 3[0POBbS, BEACHMUS
310pOBOTO 00pa3a >XU3HHU (340pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perymnsipHasi gu3nyeckass aKTHMBHOCTBH), C()OPMHUPOBAHHOCTHbIO HaBbIKa pe(JIeKCUH, MpU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeKa,

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTallMell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s pelieHus 3ahad B 00JIacTH
COXPaHHOCTH OKpY’Kalollel Cpeapl, IJIaHUPOBaHHUS TOCTYIIKOB M OIEHKH HX BO3MOMKHBIX
MOCJEACTBUM Il OKpYXarolleil cpeabl, OCO3HaHHWEM TIJI00ANIBbHOTO XapakTepa 3KOJOTMYECKHX
npo0JieM U myTel X pelieHus;

8) ajanTanus K M3MEHAOIUMCS YCIOBUIM COLMATBHOM M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO0 NESATeIbHOCTh, B TOM YHCJIE YMEHHE YYUThCA Y APYTHX
Jrofiel, mpuodpeTaTb B COBMECTHOW NEATENbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIETEHIIMHM M3
OTIBITA JAPYTHX;

HEO0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4yHcie (HOpMyIHpOBaTh HAEH,
MOHATHS, THUIMOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
Ne(QUIUTEI COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIIHIO

KaK BBI30B, TpEOYIOUIMI KOHTpMEp, KOPPEKTHUPOBaTh NPUHUMAEMble pEHIeHHs U JEeUCTBUA,
(dbopMyIHpOBATh M OLICHUBATH PUCKHU U MOCIEICTBU, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISBIIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOILNEHMH MEXIy MOHATUAMH, (OPMYIUPOBaTh ONPEAEICHUS IOHATUM,
yCTaHABJIMBATh CYIIECTBEHHBIN NMPH3HAK KJIACCH(PHUKAIMHU, OCHOBAHUS IS 000OIIEHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAJIN3a;

BOCIIPHHUMATh, (POPMYIUpOBaTH M MPEoOpPa3OBBIBATH CYKICHHS: YTBEpAMTEIbHbIE W
OTpULATENIbHBIE, EAMHUYHBIE, YACTHBIE U O0IIUE, YCIIOBHBIE;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IMPOTUBOpeuus B (akrax,
JAHHBIX, HAONIOACHUAX M YTBEPKICHUSX, Ipeajgaratb KpPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHIL;

JIeNIaTh BBIBOJIBI C MCIIOJNb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MAaTEMaTHUECKUX YTBEpPXKJIEHHH (IpsMble U OT MPOTHUBHOIO),
IPOBOJUTH CaMOCTOSTENIBHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTpAauBaTh apryMEHTAllMI0, MPUBOAUTH NPUMEPHI UM KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh criocol perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMUS,
BbIOMpaTh HauOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENIbHO BBIJICJIIEHHBIX KPUTEPUEB).

Ba3oBLIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

UCIIOJTb30BaTh BOMPOCHI KaK MCCIIECIOBATEIILCKH HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (UKCHPYIOIIHUE MPOTHBOPEYHE, NPOOJIIEMYy, CAMOCTOSTSIIBHO YCTaHABIMBAThH
HCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO, MHEHHUE;
MPOBOJAMWTH IO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIIOXKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOOI;

CaMOCTOSTEIILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO Pe3yJbTaTaM IMPOBEIEHHOTO
HAOMIO/IEHUs, HWCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH TONYyYEHHBIX pPE3YIbTaTOB,
BBIBOJIOB M 000O0IIECHUI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEAIIOIOKCHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanmeii:

BBISBIISATH HEJOCTATOUYHOCTh M M30BITOYHOCTh MH(OPMAIMH, JTAHHBIX, HEOOXOAUMBIX IS
pelLIeHNs 3a1a4H;

BbIOMpaTh, AaHAJIM3UPOBaTh, CHCTEMAaTU3UPOBaThb U HHTEPIPETUPOBATH HH(MOpMALNIO
pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

BBIOMpATh (GOpPMY MpeacTaBiIeHUs HMHPOPMALUN U WUIIOCTPUPOBATh pellaeMble 3a]auu
cXeMaMH, AuarpaMMamMu, HHOH rpaduKoil 1 UX KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAMM MO KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

BOCIIPHHUMATh M (DOPMYJTHPOBATH CYKACHUS B COOTBETCTBHH C YCJIOBHUSMH W IEISIMA
oO0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MIUChMEHHBIX
TEKCTax, JlaBaTh IMOSICHEHHUs IO XOJY peIIeHUs 3a/Jayd, KOMMEHTHpPOBATh MOJIY4YEHHBIN
pe3yJbTar;

B Xo0Jie OOCYX/IEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOW TEMbI, MPOOJIEMBI,
perraeMoi 3aja4d, BBICKA3bIBATh HJICH, HAlleJICHHBbIC HAa MOWCK DEIICHHS, COMOCTABIATH



CBOM CYXJICHHUS C CYKICHUSMHU IPYTUX YYACTHUKOB JHMANIOTa, OOHAPYKUBATh Pa3IndHe W
CXOJICTBO TIO3WIMH, B KOppeKTHOW Qopme (opMynupoBaTh pa3HOTIACHS, CBOU
BO3PAXKCHUS;

® TIPEICTABIATh PE3YNbTaThl PEIICHUsS 3aJaud, JKCIEPUMEHTa, HCCICIOBAHHS, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a1ad MPE3CHTAUH WU
0COOEHHOCTEHN ayAUTOPUH;

® [IOHMMaTh M HUCIIOJIb30BaTh MPEHMYILIECTBA KOMAHIHOW W WHIUBUAYAJIbHOW PaOOTHI MpU
peleHnH y4yeOHbIX MaTeMaTHYECKUX 3a7ay;

® [PUHUMATh IIe]Ib COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOMU
paboThI, pacrpeneNiaTh BHIbl padoT, JOrOBapUBAThHCS, OOCYXIATh MPOLECC M PE3yJbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBaTh B IpymnmoBBIX (hopmax paboThl (0OCYXIEHUS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI ¥ JPYTHUE), BBIOJIHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOM JCUCTBUS C
JPYTUMH 4JI€HAMH KOMaH/bl, OIICHWBAaTh KayeCTBO CBOETO BKJaAa B OOMIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranu3anus:
® CaMOCTOSTEIbHO COCTABJISTH IUIAH, aJITOPUTM pELICHUs 3a7aun (WM €ro 4acTb), BHIOUpPATh
crocod pemieHus ¢ Y4ETOM HUMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(pOpMALIHH.
CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:
e BJaJeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS IpolLiecca U pe3ysibTaTa pPeLIeHus
MaTeMaTHYeCKON 3ajjauu;
® [PEABUACTH TPYAHOCTH, KOTOpPBIE MOI'YT BO3HUKHYTH IIPH pPELICHUM 3aJa4dd, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$ITGJII>CTB, HaﬁHGHHBIX OHII/I6OK,
BBISIBJICHHBIX TPYJHOCTEN;
® OLOCHHUBATb COOTBCTCTBHUC pE3yJibTaTa ACATCIBHOCTHU MMOCTaBICHHOMN o u YCIOBHAM,
OOBICHSITH OPHUYUHBI JOCTHXXCHUA WM HCOOCTHIKCHHA LCIIN, HAXOAUTbH OHII/I6Ky, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 7 KkJjacce OOy4arOmMUICS TMOJYyYUT CIEAYIONME TIPEIMETHbBIS
pe3yNbTaThl:

Pacnio3naBath M3yueHHBIE TE€OMETpPUYECKHE (UTYpBI, ONpeneNsiTh WX B3aUMHOE
pacmoiox)eHue, n300paxxaTb reOMEeTpUIecKre (PUTyphI, BHITIOTHATH YEPTEKU MO YCIOBUIO 33aJJauH.
W3mepsTh nUHEHHBIE W YTIOBBIE BETWYWHBL. Pemiath 3amaym Ha BBIYMCICHUE JUTMH OTPE3KOB H
BEJIMYMH YTJIOB.

Henatp rpyOyr0 OIIEHKY JMHEHHBIX M YTJIOBBIX BEIWYHH MPEIMETOB B PEATHHOM KU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznudars pa3Mepbl 3TUX OOBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTeKH K TEOMETPUUECKUM 3a7a4aMm.

[Tonb30oBaThcs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh MPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPHU PEIICHUHN 3a]1a4.

[IpoBOIUTH TOTUYECKHUE PACCYKIEHHS C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonmp30BaThcss TpHU3HAKAMH PABEHCTBA TMPSIMOYTOJBHBIX TPEYTOJBHUKOB, CBOHCTBOM
MEIUaHbl, TPOBEAEHHOW K THUIIOTEHY3€ MPSMOYrOJIbHOTO TPEYroJIbHUKA, B  PEIICHUU
TEOMETPUUYECKHX 3a/1a4.

OnpenensaTh MapaieIbHOCTh MPSMBIX C TOMOIINBIO YTJIOB, KOTOpPHIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTe NapajuIeNbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUI OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha KiieT4aTon Oymare.



[IpoBOIUTH BBIYMCICHHUS W HAXOAWTh YHCIOBbIE M OyKBEHHBIC 3HAUEHHUS YIJIOB B
TEOMETPUYECKUX 33a4ax C MCIOJb30BAHUEM CYMMBI YIJTIOB TPEYTOJbHUKOB U MHOTOYTOJIbBHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHNUHU JBYX NapajljIeNIbHBIX MPSMBIX CeKyllei. PemaTs
IIPAKTUYECKHE 3a/1a4¥ Ha HAXO0XKICHUE YTJIOB.

Brnaners moHATHEM IreOMETPHUUECKOT0 MeCTa TOUEK. YMETh ONpeNeNiaTh OMCCEKTPHUCY yria U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

DopMynMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpApl M AMAMETPa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKCTBA IIPU PEILIECHUU 3a7ad.

Brnagets noHsATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh HAXOJHUTh €€
ueHtp. [lonp3oBaTbesd (pakTamMu O TOM, YTO OMCCEKTPUCHI YIVIOB TPEYroJbHHMKA MEPECEKAIOTCs B
OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIE IEPIECHAMKYJIAPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamers noHATHMEM — KacaTeNbHOM K OKPYXKHOCTHM, IIOJIB30BaTbCsid  TEOPEMOM O
NEPIECHIUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

[Tonb30BaTbcs  MPOCTEHIIMMM ~ T€OMETPUYECKMMHU  HEPAaBEHCTBAMHU, IOHMMAaTh  MX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTHE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € IOMOILBIO LIUPKYJIS U JIUHEHKH.

K xoHmy oOydenus B 8 kJiacce oOyd4aroIMCS MOJYYUT CIEAYIOIIME IpeIMETHbIE
pe3yabTaThI:

PacniosHaBaTh OCHOBHBIE BMIbI YETBIPEXYIOJIBHUKOB, HMX DJJIEMEHTHI, II0Jb30BAThCS MX
CBOMCTBAMH IIPU PEIICHUH T'€OMETPUYECKUX 3a1a4.

[TprMeHATH CBOWCTBA TOYKHU MEPECEUEHUSI MEUAH TPEYrOIbHUKA (LIEHTPA Macc) B pEIICHUU
3az1a4.

Brnaners noHATHEM CpeHEN JIMHUU TPEYroJIbHUKA U TPAleliM, IPUMEHITh UX CBOMCTBA NIpU
pemieHun reoMmerpuyeckux 3azad. Ilosmb3oBatecs  Teopemon Pajmeca M TEOpeMOM O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJIA PELIEHUS MPAKTUYECKUX 3a/ad.

[TpuMeHsTh pU3HAKU [T0100USI TPEYTOIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aau.

[Tons3oBatbest Teopemoii [Iudaropa ans perieHuss reoMeTpUYECKUX M NMPAKTUYECKUX 3ajiad.
CtpouTh MaTeMaTH4yecKyl0 MOJIEIb B IMPAKTHUYECKUX 3a/adaX, CaMOCTOSATENbHO JeJaTh YepTEX U
HaXOJUTbh COOTBETCTBYIOLINE JUINHBI.

Biamers moOHATHAMM CHHYCA, KOCHMHYCAa M TaHI€HCAa OCTPOTO yrjia HpsSMOYIOJbHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATHUAMM IS PEIICHUS IPAKTUYECKUX 3a7ad.

Boruncnsate (pa3nuuHbIMHM CIOCOOaMH) IJIOLIAAb TPEYTOJIbHUKA U MIJIOLIaJAU MHOTOYTOJIbHBIX
¢uryp (mone3ysich, rae HEOOXOAWMO, KalbKynaTopoMm). [IpuMeHSATh MNONyYyeHHblE yMEHHUS B
IIPaKTUYECKHX 3a]1a4yax.

Bnanerp MOHATHAMM BIMCAaHHOTO W LEHTPAJIbHOIO yIjla, HCIOJIB30BATH TEOPEMBI O
BIIMCAHHBIX yrjax, yriaax MeXJy XopAaMu (CeKyIIMMH) U yIiie MEeXKIy KacaTelIbHON U XOpIou Mpu
pEIIEHNN TEOMETPUYECKUX 3a/1a4.

Brnagerp mMOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMUCAHHOIO
YETHIPEXYTOJbHUKA TP PEIICHUN 3a]ad.

[IpyuMeHsTh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMAaTUYECKHUE MOJENU IS
3aJa4 peaybHOM KHU3HHU U NMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHUEM MOJI00US U
TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM).

K xoHmy oOydenus B 9 kJiacce OOy4arOIIMHCS MOJYYUT CIEAYIOIIME TpPEIMETHBIE
pEe3yNbTaThI:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMHM OCTPBHIX YIJIOB, HAXOIUTH C MX MOMOIIBIO PA3JIMYHbIE
AIIEMEHTHl MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA («PEHIeHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KaNbKYIATOPA) JUIMHBL U YTIIBI JJ11 HETAOJUYHbIX 3HAUEHUI.

[Tonb30BaTbes (hopMylnamMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOKIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHNI MEXly TPUTOHOMETPUYECKUMH BEIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB IS HaxO0JIEHHs PAa3JIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX NPH PEIICHUH T€OMETPUUYECKUX 3aj1ay.

Brnaners nmoHATusMu npeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJO0OHBIX
¢uryp. Ilonb30BaThCsl CBOMCTBaMU MOA00MS MPOU3BOIBHBIX (DUTYpP, YMETh BBIYUCIATH JJIUHBI U



HAXOJIUTh YIIbl Yy MoMoOHBIX ¢uryp. IlpuMeHsTh cBOHCTBa mMoA0OMS B MPAKTHYECKUX 33]adax.
YMeTh NPUBOAUTE MPUMEPHI NOJOOHBIX (PUT'YP B OKPYIKAIOIIEM MUpE.

Ilonb3oBaTbesd TeOpeMaMu O IIPOU3BEIACHUU OTPE3KOB XOPHA, O IPOU3BEICHUU OTPE3KOB
CEKYILHUX, O KBaJIpaTe KacaTeIIbHOM.

[Tonp30BaTbCsl BEKTOPAMH, TIOHUMATh UX TE€OMETPUUYECKHH U (PU3NIECKUNA CMBICII, IPUMEHSTh
UX B PELICHUU TeOMETpUUYECKUX M (u3nueckux 3anad. [IpuMeHATh CKalsgpHOE NpPOM3BEACHUE
BEKTOPOB JUIsl HAXO0XKACHUS JUIMH U YIJIOB.

[Tosmp30BaTbcs  METONOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATh €r0 B  PEIICHUU
F€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

Bnaners NOHATHAMM NPAaBWJIBHOTO MHOTOYTOJIBHUKA, JJIWHBI OKPY)KHOCTH, JUIMHBI IyTU
OKPY’KHOCTM M DPaJMaHHOW Mephl YINIa, YMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acrei.
[TpyMeEHATH MOJIy4EeHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPUU (QUTYp, MPUMEHSATh [BHKCHHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasiX.

IIpuMeHATh NOJy4YEHHBbIE 3HAHWS HAa IPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJENIH IS
3ajjay peaslbHOM >KM3HU M MIPOBOJUTH COOTBETCTBYIOIME BBIYHUCICHUS C IPUMEHEHUEM MOA00US U
TPUTOHOMETPHUYECKUX (PYHKIUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KATBKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThbI padoThl pecypebi
L | Dot reoermems b | Bumorers 110K
’ p P https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmoreka [IOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBbIE, CYyMMa YIJI0B 14 1 bubnuoreka [IOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [HOK
[IOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [ToBTOpeHue, 060061IeHNE 3HAHUI 4 1 hitps://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
N bubnmoreka [JOK
. HeTbpexyrobHuiH 12 . https://m.edsoo.ru/7f417e18
2 ponaptOR A Orpeska, HoToGE 15 ) BuGmiorera LIOK
poropi P - 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
3 peyTOm KOS 1 aoTey oM it 14 ) ubmorera LIOK
peyT T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema ITudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
Yriel B OKpyKHOCTH. Briucanusie u
5 ONMCAHHBIE YETHIPEX YT OJIbHHUKH. 13 1 bubnuotexa [JOK
KacarenbHbie k OKpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubnuotexa [JOK
6 [ToBTOpeHwue, 006001IeHNE 3HAHUI 4 1 https://m.eds00.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb

1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 Bu6muotexa [JOK
CHHYCOB. PelicHre TpeyrojibsHHUKOB https://m.edsoo.ru/7f41al2c

9 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubmuorexa [JOK
COOTHOIIICHHS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c

bu6nmorexa [IOK
3 Beicropet 12 . https://m.edsoo.ru/7f41al2c

4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa HOK
P P https://m.edsoo.ru/7f41al2c

;| Demmmcmroronm Ama | BuGaiorss LOK
24 tHazns Kpyra. https://m.edsoo.ru/7f41al2c

Brruncnenue miomaeit

6 JIBMO>KEHHS TIJIOCKOCTH 6 bubmorexa [OK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 7 2 bubmmoteka IIOK
3HAHHUH https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

ITPOBEPJEMBIE TPEBOBAHUAA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMBI

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

Pacnio3HaBaTh H3ydeHHBIE TIeOMeTpUYEeCKHe (QUIypbl, ONpeNeNaTh HX
B3aMMHOE DACIOJIOKEHHE, H300paXaTb TE€OMETPHUECKUE (QUTYPHI,
BBINOJIHATE 4YEPTEXKHU [0 YCIOBUIO 3ajaud. l3mepsATh JuHEHHbIE U
yIJIOBblE BeNMUYMHBL. Pemarh 3a7auu Ha BBIYMCIIEHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

6.3

6.4

6.5

Jlenatb rpyOyl0 OIICHKY JMHEWHBIX W YIJIOBBIX BEIMYUH IMPEIMETOB B
peaIbHOM KU3HU, Pa3MEepOB MPUPOAHBIX 00BEKTOB. Paznuyars pazMepsl
3THX 00BEKTOB I10 TIOPSJIKY BETHUHNHBI

Ctpouth 4epTekHu K r€OMETPUUECKHUM 3a/1a4am

ITons30BaThCA IMpU3HaKaM paBCHCTBA TPCYIrOJILHUKOB, HCIIOJIb30BaTh
IIpU3HAKU H CBOMCTBaA paBHO6eI[peHHLIX TPEYIrOJIbHUKOB IIpU PCIICHUU
3aga4

HpOBOIII/ITI) JJOTHUYCCKUC pacCyxacHus C HCIIOJIB30BaHHEM
T'COMCTPHUUCCKUX TCOPEM

6.6

[Tonp30BaTbCs NMpHU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM MEIUAaHbI, MPOBEAEHHON K THUIOTEHY3€ MPSIMOYTrOJIbLHOIO
TPEYTOJIbHUKA, B PELICHUH T€OMETPUUECKHUX 3a0a4

6.7

Onpenensars napauleIbHOCTh NPSAMBIX C IOMOLIBIO YIJVIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OnpenensiTe MapayieIbHOCTh MNPSMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSAHUN OT TOYEK OJHOM MPSAMOUM 10 TOYEK
JApYrou NnpsiMou

6.8

Pemrate 3agaun Ha KiaeT4aTOM 6yMare

6.9

[IpoBOANTH BBIYMCICHUS U HAXOIUTh YHCIOBBbIC U OyKBEHHBbIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKHX 3a/1a4aX C MCIOJIb30BAHUEM CYMMBbI YIJIOB
TPEYTOJIbHUKOB U MHOTOYT'OJbHUKOB, CBOMCTB yTIJIOB, 00pa30BaHHBIX MPU
MEPECEUCHUN JIBYX MapaJUICIbHBIX TNpsAMBIX  cekymeil. Pemats
MPAKTUYECKHUE 3a/1a4X HAa HAXOKJICHUE YTIJI0B

6.10

Biagers moHATHEM I€OMETPUYECKOIO0 MECTAa TOYEK. YMETh OIpPEIEIAThH
OMCCEeKTpUCY yIJla M CEpPelMHHBbIM NEepHeHIuKyIsIp K OTpPe3Ky Kak
T€OMETPUUYECKHUE MECTA TOYEK

6.11

CDOpMy.]'IHpOBaTL OIPECACIICHUA OKPYXXHOCTH U Kpyra, XOpAbl U AUaMCTpa
OKPY>KHOCTH, ITIOJIB30BAaTbCA HX CBOMCTBAMH. YMETh INPUMCHATE OTHU
CBONCTBa Ipu pCHICHUHA 3aJ1a4

6.12

Brnaners MoHATHEM ONKUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThcs (pakTaMu O TOM, YTO OHMCCEKTPHUCHI
YIJIOB TPEYTOJbHUKA IEPECEKAIOTCAd B OJHOW TOYKE, U O TOM, 4YTO
CEepEeIMHHbIEC IEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA
B OJTHOM TOYKE

6.13

Brnanets noHaTHEM KacaTeIbHOU K OKPY>KHOCTH, TTOJIb30BaThCA TEOPEMOU
0 MEPHEHIUKYISIPHOCTU KacaTeIbHOU U paguyca, IPOBEIEHHOTO K TOUKE
KacaHus




6.14

[Tonp30oBaTbcsi  MPOCTEUIIMMU ~ TE€OMETPUYECKUMU
IIOHUMATh UXx HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

HEpaBCHCTBaMU,

6.15

8 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

[IpoBOAUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHHUSI C TMOMOIUIBIO
LUPKYJIS U JINHEHKH

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

PacriozHaBaTe OCHOBHBIE BMIBI YETBIPEXYTOJBHUKOB, MX D3JIEMEHTBI,
10JIb30BAThCS UX CBOMCTBAMU IPU PELLICHUU T'€OMETPUUECKHUX 33]1a4
[IpuMeHATH CBOWCTBA TOYKH IIEPECEUYECHMs] MEIHMAH TPEYroJIbHUKA
(1IeHTpa Macc) B peIICHUH 3a1a4

6.3

6.4

Brnagere mnoHsTHEM CpelHEW JUMHUM TPEYrojJbHUKAa U Tpalleluu,
NPUMEHITh KX CBOWCTBA MpPU PELICHUM TIEeOMETPUYECKHUX 3ajad.
[Tons3oBatbest Teopemoit daneca U TeopeMOM O MNPONOPLUOHATBHBIX

OTpE3Kax, IPUMEHTh UX JUIsl PEeIIECHUs IPAKTHYECKUX 3a/1a4
[IpumensTb  nmpu3HakKu  10100UA

T'COMCTPHUUCCKUX 3ada4d

TPCYIrOJIbHUKOB B peICHUN

6.5

[Tonb3oBarbes Teopemoit Iludaropa ans pemieHus reoMEeTpUYECKUX U
IpakTU4eckux  3azad. CTpOMTb  MaTeMaTU4YeCKyld  MOJENIb B
MPAKTUYCCKUX 3aAdavdax, CaMOCTOATCIbHO ICJIaThb ‘ICpTé)K U HaxXoaUuTb
COOTBETCTBYIOIIE JUIUHBI

6.6

Bragers mNOHATHSAMU CHHYCa, KOCHHyCa M TaHI€HCa OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYroJibHUKA. [107ap30BaThCS ITUMU MOHATHAMU UL
pelIeHus IPaKTUYECKUX 3a1a4

6.7

6.8

Bbuucnare  (pa3nuyHBIMH - CIIOCOOAaMH) IUIOLIA/Ab TPEYTrOJIbHUKA U
IUIOU[aIM  MHOTOYTOJIbHBIX  (uryp (moae3ysick, TIA€ HEOO0XOIUMO,
KaJIbKyJIATOpOM). IIpuMeHATh mNOJydeHHblE YMEHHUS B IPAKTHUYECKHX
3ajaydax

Biagere MOHATHSAMM BIHMCAaHHOIO M LIEHTPAJIBHOTO YIJIA, MCIOJIB30BaTh
TEOpEeMbl O BIIMCAHHBIX YIJIaX, yrilax MEXIy XOopJamH (CeKyIIMMH) U
yrile MeXIy KacaTeJIbHOM M XOpAOW IpU PEIICHHH TI€OMETPUYECKHUX
3a1a4

6.9

6.10

Brnagers NOHATHEM  ONMCAHHOIO  YETBIPEXYIOJIBHMKA, IPUMEHSATH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEILICHUH 3a7a4

[IpumeHsATH  NOJlydE€HHBIE  3HAHUSA HA  IPAKTUKE —  CTPOUTH
MaTeMaTHYecKue MOJENW Ui 3aJad pPeaJbHOM JKHU3HM M TNPOBOJUTH
COOTBETCTBYIOII[E  BBIYMUCICHUS C TNPUMEHEHHEM [oaodus |
TPUTOHOMETPHH (IIOJIB3YSCH, IIe HE0OX0AUMO, KAJIbKYJISITOPOM)

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJjbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eTr0 00pa30BaHUs

6

I'eomerpus




6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAaXOJUTh C HX
NOMOIIBIKO  PA3JIMYHBIC  3JICMCHTLI IMPAMOYT'OJIBHOTO  TPCYTr'OJIbHUKA
(«pemeHre TPSIMOYTOJIBHBIX TPEYTOJIBLHUKOBY). HaxomuTe (¢ momombio
KaJIBKy.]IHTOpa) JJIUHBI U YTJIbI JJIS HETA0JIUYHBIX 3HAYCHUH

[Tonb30BatTbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIAECTBOM [UIsl HAXOXKJIECHHUS COOTHOLUECHUM
MEXK1Yy TPUTOHOMETPUYECKUMU BEIIMUMHAMU

Hcnonws3oBarh TEOpeMbl CHHYCOB H KOCHHYCOB JUISl HAXOXICHUS
Pa3IUYHBIX JJIEMEHTOB TPEYroJbHUKA («pelIeHHe TPEYroJbHUKOBY),
MIPUMEHATH UX IIPHU PELICHUN T€OMETPUUYECKUX 3a]1a4

Bnamers mMOHATHAMHU TpeoOpa3oBaHHsS TOJOOWS, COOTBETCTBEHHBIX
9MeMEeHTOB To00HBIX (uryp. Ilomp3oBaThCsi CBOMCTBaAMH MONOOUS
MPOU3BOJILHBIX (DUTYp, YMETh BBIYMCIATH JJIMHBI U HAXOIUTh YIJIBI Y
nmonoOubIX Quryp. I[lpuMeHsTh CBOMCTBa MOAOOHMS B MPAKTHYECKHUX
3aauax. YMeETh MPUBOJUTH PUMEPHI MOIOOHBIX (GUTYP B OKPYXKAFOIIEM
MUpe

[lonmp30BaTbcss TeOpeMaMud O TPOHW3BEACHUH OTPE3KOB  XOpH, O
MIPOU3BEJICHUU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

6.7

[Tonp30BaThbcs BEKTOpaMH, IOHUMATh UX T€OMETPUUYECKUM U (pU3NUEeCKU
CMBICJI, IPUMEHSATH UX B PEIICHUH F€OMETPUUECKUX U (PU3NYECKUX 3a/a4.
[IpuMeHATH CKalsipHOE MPOU3BEICHUE BEKTOPOB /ISl HAXOXKAECHUS JJIUH U
yTJIOB

ITons30BaThCA MCTOJOM KOOpJAWHAT Ha IIJIOCKOCTHU, NMPUMCHATH €ro B
PCHICHHUU I'COMCTPUYCCKUX U IMTPAKTUYCCKUX 3aqaq

6.8

6.9

6.10

Biagers  NOHATHAMM ~ NPAaBWIBHOIO  MHOIOYIOJIBHMKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI 1YTH OKPY>KHOCTH U PaJMAHHOW MEpHI yIJa, YMETh
BBIYUCIIATH IUIOLIAAL Kpyra M ero vacred. IIpuMeHATH mOJIydeHHbIE
YMEHUS B IPAKTUYECKUX 3a7a49ax

HaxoauTe ocu WM LEHTPHl CUMMETPUH (GUTyp, NPUMEHSTh JBUKECHUS
IJIOCKOCTH B IPOCTEUIINX CIydasx

[lpumeHsTP  TOJYYEHHBIE 3HAHUS HA  TPAaKTUKE —  CTPOHTH
MaTeMaTHYeCKue MOJENu A 337ad pPeaJbHOM >XKU3HU M TPOBOAUTH
COOTBETCTBYIOIIII€  BBIYMCICHUST C TNPUMEHEHHEM [oaodus |
TPUTOHOMETpUYECKMX  (YHKIMHA  (HOJB3yACh, TJe  HE0O0XOAMMO,
KaJIbKYJISITOPOM)




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus

Hauanbnusie nmonstusa reomerpur. Touka, mpsimMas, OTPE30OK, Jyd. Yrois. Bumuel

6.1 yrioB. BeprukanbHble M CMEXHbIE YyIUIbl. buccekrpuca yrina. Jlomanas,
MHOTrOyrojpHuK. [TapamiensHOCTh U IEPIEHIUKYIIIPHOCTD IPSIMBIX

6.2 Cummerpuunsie Gurypsl. OCHOBHBIE CBOWCTBA OCEeBOI cummerpuu. [Ipumeps
CUMMETPHUU B OKPYKAIOILEM MUPE

6.3 OCHOBHBIE TIOCTPOEHHUS C IOMOLIBIO LUPKYJIS W JIMHEHKH. TpeyroibHUK.
Bricora, Mmennana, OucceKkTpuca, UX CBOWCTBA

6.4 PaBHOOepeHHBIN 1M pPaBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHcTBO
TPEYrOJIbHUKA

65 CBoiicTBa M NpHU3HAKK paBHOOEIPEHHOro TpeyrojibHUKaA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbBHUKOB

6.6 CpolicTBa U NpU3HAKK HapaieNbHbIX NpsAMbIX. CymMma YIJIOB TPEYroJbHUKA.
BHemnue yriel TpeyrojabHUKa
[IpssmoyronbHblii  TpeyroapHuUK. CBOMCTBO  MeIuaHbl  IPSIMOYTOJIBHOTO

6.7 TPEYrojibHUKa, TNPOBEACHHOM K  runoreHyse. IlpusHaku  paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYTrobHBIM TPEYroiabHUK ¢ yriiom B 30°
HepaBeHcTBa B reoOMeTpuu: HEPaBEHCTBO TPEYIOJBHHUKA, HEPABEHCTBO O JUIMHE

6.8 JIOMaHOH, Teopema O OombIleM yrie U OOJNbIIeH CTOPOHE TPEYroJbHUKA.
[lepnieHIuKysip ¥ HAKJIOHHAs

6.9 I'eomerpuueckoe Mecto TOYek. buccekrpuca yrma W CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK

6.10 OKpyKHOCTb U KpYT, XOpAa U TUaMETP, UX CBOWCTBA. B3aumMHoOe pacnonoxxeHue
OKPYKHOCTH M npsimoii. KacarenbHast u cexyias K OKpyKHOCTH

6.11 OKpy>KHOCTb, BHNHMCAHHas B yroj. BmucanHas M onucaHHass OKpPYXKHOCTH
TPEYrOJIbHUKA

8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
6 I'eomeTpust

6.1 UYerslpéxyroyubHuku. Ilapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [TpsiMOyTOBHUK, pOMO, KBaJpaT, UX MIPU3HAKHU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKasi Tpamenusi, €€ cBoWcTBa M Npu3Haku. [IpsamoyronbHas
Tpanenus

6.4 Meron yasoenus meauansl. llenTpanbHas cummerpus. Teopema Paneca u
Teopema O MPONOPIUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyroibHUKA U Tpanenuu. LlenTp macc TpeyronbHuKa

6.6 [TogoOue TtpeyronpbHUKOB, Ko3pdunueHt moaodus. IlpusHakum momO0MS
TpeyroibHUKOB. [IpuMeHeHre noJo0us Npy peleHNH TPAKTUIECKUX 3a/1a4

6.7 @opMyIIbl 1151 TUIOIIAAN TPEYToJIbHHKA, apajieIorpaMMa, poMOa 1 Tpanenuu




CpoiicTBa 1uomaneii reomerpuueckux ¢uryp. OTHOIIEHHE TUIOIIAACH

6.8
1oJI00HBIX Uryp
6.9 Beluncnenue miuomanei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
MPAKTUYECKHX 3a/1a4
CuHyC, KOCHHYC, TaHIE€HC OCTpPOro YyIrjia MpSAMOYTOJbHOTO TPEYTrOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIMH
yriaoB B 30°, 45° u 60°
6.12 Brniucannsie M HEHTpAJIbHBIEC YIJIbI, YTOJI MEXIY KacaTeJIbHON W XOPAOW. YTJIbl
MEXY XOpJIaMH U CEKYITUMHU
6.13 BrnivcaHHble ¥ ONMCAHHBIE YETHIPEX YT OJIBHUKU
6.14 B3aumHuoe pacnonoxxenue AByX okpyxkHocted. Kacanue okpyxHocteil. Obmuue
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, tTareHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAEeCTBO. POPMYIIBI IPUBEICHUS
6.2 Pemenune tpeyronpHukoB. TeopemMa KOCHHYCOB M Teopema CHHYCOB. Perienue
NPaKTUYECKHX 3a/1a4 C CI0JIb30BAaHUEM TEOPEMbI KOCHHYCOB U TE€OPEMbI CHHYCOB
6.3 ITpeoOpa3zoBanue nogodus. Ilogobue cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 MpoOM3BENECHUH OTPE3KOB XOpJl, TEOPEMbI O MPOM3BENCHUH OTPE3KOB
CEKYILIHUX, TEOpEeMa O KBaJipaTe KacaTeJIbHOU
Bekrop, nmHa (MOJysb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, TPOTUBOMOIOKHO
6.5 HalpaBJIeHHBIE BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepaluy Haja BeKTOpaMu. Pa3znokeHue BekTopa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunater BekTopa. CKalsipHOE TpPOHM3BEJACHHE BEKTOPOB, NMPUMEHEHHE IS
HaXOXKJCHUS JJIUH U YTIIOB
JlekapTOBbl KOOPJMHATHI Ha IJIOCKOCTH. YPABHEHHS MPSIMON M OKPYKHOCTH B
6.7 KOOp/IMHATAX, TIEPECCUCHHE OKPYKHOCTEH M TMPSMBIX. METOJ KOOpAWHAT M €ro
pUMEHEeHHe
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 Juna OKPYKHOCTH. I'panycHas u panuaHHas Mepa yria, BBIYMCICHHUE JUIUH JYT
OKpYKHOCTEH
6.10 [Inomanp Kkpyra, ceKTopa, CErMeHTa
6.11 JIBIDKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUHM (Guryp (3seMeHTapHbIe

npencranienust). [lapannensusiii nepenoc. [ToBopot




ITPOBEPSEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOHU ITPOI'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl 0CHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBarb IMOHATHSAMHU: MHOXECTBO, IOAMHOKECTBO,
Ollepalluy HaJl MHOXKECTBAMH; YMEHHME ONEpPUPOBATH MOHATHAMM: rpag,
CBSI3HBIA Tpad, AepeBO, IHMKI, NPUMEHATh HMX TNPU PELICHUU 33a7ad;
YMEHHUE UCMOIb30BaTh Ipaduyeckoe IpPEICTaBICHUE MHOXECTB JIs
OIMCAHUS PEAJbHBIX IIPOLECCOB W SIBJICHHUM, IPU DPELICHUM 3a1ad H3
JPYTruX y4yeOHBIX IPEAMETOB

VYMmenune OIICpHUPOBATh MOHATHUAMMU: OIPEACICHUC, aKCHOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHHC pacrio3HaBaTb NCTUHHBIC u JIOKHBIC
BbICKA3bIBAHUA, IIPUBOJUTL TIMPUMEPLBI KW  KOHTPIPHUMCPLI, CTPOUTH
BbICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHHI

YMGHI/IG OHepI/IpOBaTB IIOHATUAMMU . HaTypaJII)HOC YHucCJIo, HpOCTOG nu
COCTaBHOE YHUCIO, JEIUMOCTh HATypPaJlbHBIX 4YHCEN, MPU3HAKU
NETUMOCTH, II€JI0€ YHCIO0, MOJYJIb YHCla, OOBIKHOBEHHas ApoOb U
JecsATUYHAs JapoOb, CTAaHAAPTHBIA BHUJ 4YHUCIA, PAIlMOHAIBHOE YHCIIO,
MppaIMOHAIFHOE YUCIIO, apu(METHUECKUI KBAIpaTHBIA KOPEHb, YMEHUE
BBITIONHSATH JIEHCTBUS C YMCIaMH, CPAaBHUBATh M YIOPSAOYHBATH YHCIA,
NPEACTABIIATh YUCIA Ha KOOPAMHATHOM IIPSAMOM, OKPYIJIATH YHCIA;
yMEHHE JIeNIaTh IPUKUIKY U OLIEHKY pe3yJbTaTa BHIYHCICHUN

YMeHue ornepupoBaTh IMOHATUSMU: CTENEHb C LENbIM IOKa3aTelieM,
apu(pMeTHYeCKUil KBaJgpaTHBIH KOpPEHb, MHOTOWIEH, anreOpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHH OO0JIbIle
€/IMHUIIBl; YMEHUE BBIMOJHATH PacuéThl MO (GopMynaM, nIpeoOpa3oBaHUSL
LENbIX, APOOHO-PAlMOHANbHBIX BBIPAXEHUM M BBIPAXKEHUH C KOPHAMH,
pa3iIoKEHWE MHOIOWIEHa Ha MHOXHTEIM, B TOM 4YHCIE C
HCIOJIb30BaHUEM (OpPMyN pa3HOCTH KBaJpaToB M KBaJpaTa CyMMbI U
pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMM: YHCIOBOE PABEHCTBO, YpaBHEHHE C
OIIHOM  TEPEMEHHOW, YHCIOBOE  HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOHN; yYMEHME pellaTh JIMHEWHBIE M KBaJpATHBIE ypaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPaBHEHUS C OJHOUM MEPEMEHHOMN, CUCTEMBI JIBYX
JUHENHBIX YpaBHEHWi, JIMHEHHBIE HEPABEHCTBA M MX CHUCTEMBI,
KBajlpaTHble W  JIpOOHO-palliOHaJbHbIE HEpAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJE NIPU PELICHUH 3a/1ad U3 JAPYruX MPEIMETOB U
MPaKTUYECKUX 3aj[ay; YMEHUE MCIIOJIb30BaTh KOOPAMHATHYIO MPAMYIO U
KOOPAMHATHYIO IUIOCKOCTh Ul H300paXEHUs pELIeHUH ypaBHEHHUH,
HEPaBEHCTB U CUCTEM

YMmenue omnepupoBaTh MOHATUAMU: (QyHKIUSA, Tpabuk (QyHKIHUU, HYIU
(GyHKINH, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus,
yObIBaHUs, HanOOJbIIEE W HAWMEHbIIEEe 3HaYeHUs (YHKIHUH, YMEHUE
ONEepPUPOBATh MOHATUSAMH: TpsAMas MPONOPLUOHATIBHOCTh, JHHEWHAs
GbyHKIMS, KBaJpaTUuHas (QYHKIUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napabona, runepbona; yMeHME  CTPOUTh  Tpaduku  (QyHKIHIA,
UCIOJb30BaTh TpaUKU JUIsl ONpPEIENCHHUs CBOICTB IPOLECCOB U
3aBUCUMOCTEH, Ui pemieHus 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
peanbHON >KU3HM; YMEHHUE BBIpaXaTh (OpMysaMu 3aBUCUMOCTH MEXITY
BEIMYMHAMU




Ymenue OTIepupOBATH MOHITHUSIMHU: MOCIIEI0BATEIbHOCTD,
apudmeTnyeckas U reoMeTprudecKas MPOTPECCHH; YMEHUE HCIIOIh30BaTh
CBOICTBa MocCeA0BaTENbHOCTEHN, (POPMYIIBI CyMMBI U OOILIETO YjieHa MpH
pelIeHnr 3a71ad, B TOM YHKCIE 3aJlad U3 JPYTHX y4eOHBIX MPEIMETOB H
peaTbHOM KU3HU
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VYMeHue pemaTh 3a1a4y pa3HbIX THIIOB (B TOM YKCJI€ HA MPOLEHTHI, 10JI1
W YacTH, ABIDKEHHE, PadOTy, IIEHy TOBapOB M CTOMMOCTh TOKYIIOK M
yCIyT, HAJIOTH, 33Ja4u U3 00JacTH YIpPaBICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAaMH); YMEHHE COCTaBJISATH BBIPAKEHHS, YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI II0 YCJIOBMIO 3a/layd, UCCIIEN0BATh IIOJIYyYEHHOE pELIECHUE U
OLIEHUBATh MPABIONIOI00HOCTD OJTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBath NOHATHAMHU: (DUTYpa, TOUKA, OTPE3OK, MPsIMas, JIyd,
JOMaHasi, yroJ, MHOTOYIOJBbHUK, TPEYrOJbHUK, PaBHOOEIPEHHBIN U
PaBHOCTOPOHHHM  TPEYTOJIBHUKH,  NPSIMOYTOJBHBI  TPEYrONbHUK,
MenuaHa, OMCCEKTpUCa W BBICOTa TPEYrOJIbHUKA, YETBIPEXYTOJIBHHK,
napajiesiorpaMM, — poM0O,  TPSIMOYTOJBHUK,  KBaJapar, Tparenus;
OKPYXHOCTb, KpYI, KacaTelbHas; 3HaKOMCTBO C INPOCTPAaHCTBEHHBIMU
¢urypamm; yMmMeHue pemaTh 3aJadd, B TOM YHUCIE W3 TMOBCEIHEBHOI
KM3HU, HAa HAXOXJEHHE TIeOMETPUYECKUX BEIMYMH C IMPUMEHEHHEM
M3YYEHHBIX CBOMCTB GUTyp U (pakToB

YMeHue omnepupoBaTh IMOHATHSMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaJUICIbHOCTh U NEPIEHAUKYIAPHOCTD IPSIMBIX, YroOJl
MEXIy MpSMbIMHM, HEPHEHAUKYISAp, HAKIOHHAs, MpOeKUus, I[oaodue
¢buryp, mogoOHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIFHO TOYKH H
IpsIMOH; yMEHHE paclo3HaBaTh pPaBEHCTBO, CUMMETPHUIO U Mopobue
¢buryp, mapauIeNbHOCTh W MEPIEHAMKYISAPHOCTh  MHPSIMBIX B
OKPYKAIOILIEM MUDE
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YMeHue onepupoBaTh MOHATHUSAMU: JUIMHA, PACCTOSHUE, Yroil (BeIMYMHA
yrilia, CHHYC M KOCHHYC YIJIa TpEYyroJibHUKa), IUIONIa/lb, YMEHHUE
OIICHUBATh pa3Mephl MPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHHUE MPUMEHSTH (POPMYJITBI IEPUMETPA U TUIOIIAAN MHOTOYT OJIbHUKOB,
JUIMHBI OKPY)XHOCTH U IUJIOWAAM Kpyra, o0bemMa MpSMOYTOJIbHOTO
napajuieenuIena; YMEHHE  TNPUMEHSATh  MPU3HAKK  PABEHCTBA
TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA, TEOPEMY
[Mudaropa, TpUroHOMETPHUUECKUE COOTHOIIEHUS /Ui BBIYUCICHUS JJINH,
pacCTOSAHUH, IO

12

13

14

YMmenue u3o0paxkaTh IIOCKHe (QUTYpBl M UX  KOMOWHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYPHI OT PYKH, C TOMOIIBI UYEPTEKHBIX
WHCTPYMEHTOB M  JJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY  WIIU
CHMBOJIbHOMY OIHCAHUIO

YMeHue onepupoBarh NOHATHAMU: IPSIMOYTOJIbHASI CUCTEMAa KOOPJWHAT;
KOOPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpA Ha
4HCIIO, CKaJLIPHOE IIPOM3BEACHHE BEKTOPOB; YMEHHE HCIOIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIs IIPEACTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX MIPEIMETOB U pPEAIbHOM KU3HU

YMeHue omnepupoBaTh TOHATUSMHU: CTOJNOMKOBBIE W  KPYroBBIE
JUarpaMMbl, TaOJIHIIBI, cpeaHee apudMeTHIECKOe, MeIuaHa, HanboJIbIee
Y HauMeHbIIIee 3HAUCHUs, pa3Max YHCIOBOTO HaA0Opa; yMEHHE H3BICKATh,
WHTEPIPETUPOBATH M MPEOOPA30BHIBATE HHPOPMAITUIO, TIPEICTABICHHYIO
B Tabnmumax W Ha JAMarpaMMax, OTpPaXalollylo CBOIiCTBa U
XapaKTePUCTHKHU PEATTHLHBIX MPOIECCOB M SBJICHUIN; YMEHHE PAacCliO3HABATH
N3MCHYUBLIC BCIIMYNHBI B Opr)KaIOIJ_ICM MI/IpC

15

YMeHue onepupoBaTh MOHATUSMU: CIY4YalHBIA ONBIT (CIy4alHbIN
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OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIIEMEHTAPHBIA  HMCXO.)
CIIy4aifHOTO OMbITA, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE
HaXOJWUTh  BEPOSTHOCTH  CIyYalHBIX COOBITHH B ONBITAX C
PaBHOBO3MOKHBIMH  3JICMCHTAPHBIMUA C06BITI/I$IMI/I; YMCHHUC PpCUIATh
3aJjaud  METOJIOM OpraHW30BaHHOTO Iepedopa W C HCIOJIb30BaHHEM
IpaBujia YMHOXCHUSA; YMCHUC OLCHHUBATH BCPOATHOCTH PCAJTbHBIX
COOBITHI W SIBIICHWI, TOHUMATh POJb IMPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKPYXAIOIIEM MUPE U B XKU3HU; 3HAKOMCTBO
C TIOHSITHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX
YHCeIl ¥ €T0 POJIBI0 B MACCOBBIX SIBJICHUSX

YMeHue BBIOMPATh MOAXOMSAIINN W3YyYEHHBIA METON JJIs PEIICHUs
3a7a4¥, MPUBOJUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE W KU3HU, PACIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU B
HUCKYCCTBE,  OIUCHIBaTh  OTACJbHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
IOJIyYCHHBIE B XOJI€ PAa3BUTHS MAaTEMAaTUKU KaK HAyKH, IPUBOJIHTH
MpUMEPbl MATEMATUYECKUX OTKPBITUHA M MX aBTOPOB B OT€UECTBEHHOW U
BCEMHUPHON UCTOPHUH




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OI'J 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypasnbnble u uenble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 OOBIKHOBEHHbIE U JIECATUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE
npodu
13 Parnmonanbhbie yncia. ApudMeTHuecKUe Onepayy ¢ paliioHAIbHBIMU YUCIIAMHU
14 etictButenbHple 4ucia. Apu(pMETHYECKHE ONEpaluk C JEHCTBUTEIHLHBIMHU
YHCIaMH
15 [TpubnmxEénnpie BBIMHCIICHUA, TpAaBUNA OKPYIVICHHS, NPUKWAKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIe BbIpakeHU (BBIPAKECHHSI C TIEPEMEHHBIMH )
29 Crenenp ¢ 1enbiM mokazateneM. CTeneHb C pPalUMOHAIBHBIM IOKa3aTeleM.
CgoiicTBa cTenEeHN
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 ApudmeTnueckuii KOpeHb HaTypaJlbHOH cTeneHu. JlelicTBus ¢ apuMeTUUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Lenbie n JIpoOHO-pallOHANIbHBIE  ypaBHEHUs. CHCTEMbI W  COBOKYITHOCTH
ypaBHEHUU
39 Ilensile u aApoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBl U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATEILHOCTEH
4.2 Apudmerndeckas 1 reomeTpudeckasi mporpeccur. Popmyia CI0KHBIX MPOLIEHTOB
5 OYHKIIH
®yHK1Ms, crocoOsl 3ananus GyHkuuu. I'padux ¢pynkuu. O0nacTy onpeaeneHus
U MHOXecTBO  3HaueHMid  ¢ynxkuouu. Hymm  dynxmuun.  [IpomexyTku
5.1 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIUH. MaKCUMyMBI |
MUHUMYMBbI (yHKIMHU. HauOonbllee W HauMeHbllee 3HaueHHE (QYHKIUU Ha
IPOMEKYTKE
6 KoopanHatsl Ha IPsIMON U MIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabH1UKu
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4eCKuX BEITUYNH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepositHOCTB




8.3 KomOuHaroprka
8.4 MHoxecTBa
8.5 I'padr




