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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OAMH U3 OCHOBHBIX PA3AE€iIOB MIKOJIbHOW MAaTEMAaTUKH, UMEIOIUN CBOEH
1EeIbI0 00ECIEUUTh M3YYEHHE CBOMCTB M pa3MepoB (PUTYp, MX OTHOIICHUM W B3aUMHOE
PacCIONOKEHUE, OMUPACTCA Ha JIOTUYECKYIO, JOKAa3aTEIbHYIO JIMHUIO. [[eHHOCTh M3y4yeHUs
TCOMETPUHA Ha YPOBHE OCHOBHOTO OOIEro o00pa3oBaHUs 3aKII0YaeTcs B TOM, YTO
00ydJaronuiicss y4UTCSI TPOBOJUTH JOKA3aTEIbHBIE PACCYXICHUS, CTPOUTH JIOTHUECKHE
YMO3AKJIIOUCHHUS], JOKa3blBaTh WMCTUHHBIC YTBEPXKICHUS W CTPOUTHh KOHTPIPUMEPHI K
JIO’KHBIM, TIPOBOJIMTH PACCYKACHUS «OT MPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
bopMyIMpOoBaTh OOPATHBIE YTBEPKIACHUSI.

BTopoil 1enbi0 U3ydeHusi TeOMETPUU SIBIISETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTa
IpU pEIICHUHM KaK MaTEMAaTHYEeCKUX, TaK M MPaKTHUUYECKUX 3a/1ad, BCTPEUAIOIIUXCS B
peanbHOM >ku3HU. OO0yUarOMUiCs JOKEH HAYUYUThCS OTPEJEIUTh TEOMETPUUECKYIO (PUrypy,
ONHUCaTh CJIIOBAMHU JAHHBIA YEPTEX WIM PHUCYHOK, HAWTHU IUIOMIA[b 3€MEJIBHOIO YYacTKa,
paccuuTaTh HEOOXOAMMYIO JUIMHY OINTOBOJOKOHHOTO KaOens WU TpeOdyemble pa3Mepbl
rapaxa JJisi aBTOMOOWIIsl. TOMY COOTBETCTBYET BTOPAsl, BEIYMCIUTEIbHAS JIMHUS B U3YUYCHUHN
reomeTpuu. [Ipu pelnieHnn 3aga4 TpakTUUECKOTO XapakTepa 00yJaromuiicss yUuTcsi CTPOUTD
MaTeMaTUYECKUE MOJIEIN PEAbHBIX JKU3HECHHBIX CHUTYallMil, MPOBOAUTH BBIYUCICHUS H
OLICHMBATh aJ€KBATHOCTh MOJIYYEHHOTO pE3yJIbTaTa.

KpaitHe Ba)kHO MOJUYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMHU yU4E€OHBIMHU MpEIMETaMH,
MOTHUBHUPOBATh HCMOJb30BaTh OMNPEICICHUS T'E€OMETPUYECKUX (UTYp U TOHATHH,
JIEMOHCTPUPOBATh MPUMEHEHUE MOJYYCHHBIX yMEHUM B (PU3UKE M TEXHHUKE. DTU CBSI3U
HauOoJiee IpKo BUIHBI B TeMax «BekTopb», « TpuroHomeTpruyeckue COOTHOMIECHUs, «MeTo
koopauHat» U «Teopema [ludaropay.

VYuebnsiit kypc «I'eoMeTpus» BKIIOYAET CIASAYIONIME OCHOBHBIE Pa3ielibl COJICPIKAHUS:
«I'eoMetrpuueckue ¢GuUrypsl U UX CBOWCTBa», «VI3MepeHHE TeOMETPUUECKUX BEIUUUHY,
«JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH», «BekTtopb», «/IBHKEHUS MIOCKOCTHY,
«IIpeobpazoBanust MOOOUS.

Ha usyuenne yueOHoro kypca «['eometpus» orBomutcs 204 daca: B 7 kimacce — 68
yacoB (2 yaca B HeJlel0), B 8 kiacce — 68 yacoB (2 yaca B Hefento), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble monATus reomerpuu. Touka, mpsMas, OTPe3OK, Jyd. Yros. Buael yrios.
BeptukanbHele W cMexHBIE yrabl. buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapajienpHOCTB U MEPIICHAUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble  Qurypel. OCHOBHBIE CBOIlCTBa oceBOMl cummerpuu. Ilpumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE TMOCTPOCHHSI C TOMOIIBID LUPKYJId WU JUHEHKH. TpeyroibHHK. Beicora,
MearaHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa M TpU3HAKU paBHOOEOPEHHOTO TpeyrojbHuKa. llpu3Hakum paBeHCTBa
TPEYTOJIBHUKOB.

CBOMCTBA M NPHU3HAKU MApAJUIEIBHBIX NMpsAMbIX. CymMMa yrioB TpeyroJibHUKA. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpssMoyrosibHBIN TpPeyroJbHUK. CBOMCTBO MeEIHMAHBI IMPSAMOYTOJIBHOIO TPEYTrOJIbHUKA,
IIPOBEAEHHON K THUIOTeHy3e. IIpu3Haku paBeHCTBA NPSAMOYIOJBHBIX TPEYTrOJIbHUKOB.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reOMETPUHN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOU,
TeopeMa O OOJIbIIEM yTJiie U OOJIbIIEH CTOPOHE TPEYroJdbHUKA. [lepreHAuKysap U HaKJIOHHASL.

I'eomerpuueckoe mecTo TO4YeK. buccekrpuca yria M CEepeauHHBIN NEPHEHAUKYIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYECK.

OKpyXHOCTb M Kpyr, XOpAa W JWaMeTp, HMX CBOMCTBA. B3amMHOEe pacnonoxeHue
OKpYKHOCTH M npsimoil. KacarenpHas u cexymas K OKpyXHOCTU. OKpy>KHOCTb, BIMCAaHHAs B
yroJii. BiucanHas v onvcanHas OKpYy>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yetpipéxyronpauku. [lapamnenorpamm, €ro npu3HakM M CBOMCTBA. YacTHbIE ciyyan
napajuiesorpaMmMoB (MPSIMOYTOJIBHUK, pOMO, KBapar), UX NMpU3HAKK U CBoMcTBa. Tpamenus,
paBHOOOKas Tparenusi, €€ CBOMCTBa U npu3Haku. [IpsimoyronbHas Tpanenus.

Meton ynBoenusi meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u teopema o
MPOMOPIIMOHATIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYTOoIbHUKA U Tpaneuu. LIeHTp Macc TpeyroJibHUKaA.

[TonoGue TpeyronbHUKOB, K03 duiment moaodus. [Ipu3Haku momoOusi TPEyroJbHUKOB.
[Ipumenenue no1o0Us MM pEIICHUN MPAKTUUECKHUX 3a/1au.

CaoiicTBa 1uionaael reomerpuueckux Guryp. @opmyinsl g miIomand TPeyroibHUKA,
napasuiesiorpamMmma, pomoa u tTpaneruu. OTHOIIEHUE TI0IaIe Mo100HBIX QUryp.



Boruucnenue miomianei TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€TYaToi Oymare.

Teopema Iludaropa. [Ipumenenue Teopembl [ludaropa mpu pemieHMH MPAKTUYECKHUX
3a/1ay.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOrO yrja MNpSAMOYTOJIBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. Tpuronomerpudeckue ¢pyHkuuu yrioB B 30, 45 u 60°.

BrniucanHble U LIEHTPAJIBHBIE YIJIBL, YTOJ MEXKIY KAacaTEIbHON M XOpIOH. YTIIBI MEXIY
XOpJlaMl M CEKyIIUMH. BrhucaHHblE W OINUCAHHBIE YETHIPEXYTOJLHUKHU. B3auMHoe
pacmoyio)keHre ABYyX OKpykHocTed. Kacanme oxpyxknocrted. OOmme KacaTteilbHBIE K JABYM
OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. POPMYJIBI IPUBEIACHUS.

Pemenne TtpeyrospHuKOB. Teopema KOCMHYCOB M TeopemMa CHUHYcOB. PemieHue
IIPAKTUYECKUX 3aJ]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoousi. [1ogodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 Mpou3BeIEHUH OTPE3KOB XOP, TEOPEMBI O TPOU3BEAECHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJIpaTe KacaTeJbHOM.

Bekrtop, mnmMHa (MOJyib) BEKTOpa, COHANpaBIEHHbIE BEKTOPbI, IMPOTHUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpALMA Haj
BeKTOpaMu. Pa3noxeHue BeKTopa Mo JByM HEKOJUIMHEAPHBIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€e IpOU3BEAEHUE BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHUS IJTUH U YTJIOB.

JlekapTOBBl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS NPSAMOW U OKPYXKHOCTH B
KOOpPJIMHATAX, [IEPECEYEHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHNE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [[MHA OKpy)HOCTH. [ pagycHas U paguaHHas Mepa yria,
BBIYMCIIEHUE JIUIMH AYT OKpYKHOCTEN. [Inomane kpyra, ceKTopa, CErMeHTa.

JIBU>KEHHUS ~ IUIOCKOCTH M BHYTPEHHHE  cuMMeTpuu  Guryp  (3JIeMeHTapHble
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA ITPOI'PAMMbBLI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl ydeOHOTO Kypca «l'eoMerpusi»
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUMCKHUX MaTEMAaTUKOB M POCCHUMCKOU
MaTeMaTUYECKOW IIIKOJbl, K HCHOJB30BAHUIO ITUX JOCTHKEHUW B JIPyTMX HayKax H
IPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEW TpakJIaHWHA U peaiu3alldd €ro Mpas,
MPEACTAaBICHUEM O MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TIPOIIEAYP IPaKAAHCKOTO OOIIECTBA (HAIpUMED, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO dTHUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKECHHM
HayKH, OCOBHAHUEM BOXKHOCTH MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JIESITEIBbHOCTH YUYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE Y4YacTHUE B PEIICHUU MPAKTUYECKUX 3aJlad MaTeMaTHYECKOU
HaIpPaBJICHHOCTHU, OCO3HAHMEM Ba)KHOCTHM MAaTEMaTUYECKOro OOpa30BaHUS Ha MPOTSHKCHHUU
BCEU KU3HM I YCIEUTHOW MpodecCuOHATBHOM IeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHAUBUIYATbHON TPACKTOPUH 00pa30BaAHUS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K IMOILMOHATBHOMY M ACTETUYECKOMY BOCIPHUSATHUIO MaTEMaTUYECKHUX
00BEKTOB, 3aJa4, pEUIeHUH, paCCyKIEHUW, YMEHHUI0O BHUJETh MaTEeMaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAIMEN B JIESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS YeEJIOBEKa, MPUPOAbl U 0OIIecTBa, MOHUMAHHEM
MaTEeMaTU4YeCKOM HayKH Kak c(epbl YeJIOBEUECKOW MACSITENbHOCTH, DTANOB €€ pa3BUTHUS H
3HQYUMOCTH JUIS Pa3BUTUS  [MBUJIW3AIMH, OBJAJCHUEM SI3BIKOM MaTEMAaTHKU W
MaTeMaTHYECKOW KYJIbTYpOM Kak CpPEeJACTBOM MO3HAHMS MHUpPa, OBJAJEHHUEM MPOCTEHINMHU
HaBBIKAMHU HUCCJIEI0BATEIILCKON NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMUPOBAHME KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJIyYns:



TOTOBHOCTBIO TPHUMEHSITh MAaTEMAaTHYECKHE 3HAHUS B HHTEPECax CBOETO 3JI0POBbS,
BEJICHUS 3I0POBOTO 00pa3a >KU3HHU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHIMA
¥ OTJIBIXa, peryisipHas (u3nueckas akTUBHOCTH), COPMUPOBAHHOCTHIO HAaBBIKa pediieKChH,
NPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAKOTO JKe MpaBa JPyroro YeIoBeKa;

7) 3K0JI0THYeCcKOe BOCIIUTAHUE:

OpHEHTAIMCH Ha TIPUMCHCHNE MaTeMAaTUICCKUX 3HAHUM JUIS PEIICHUs 3ajiad B 00J1acTH
COXPAHHOCTH OKPYKAlOIIeH Cpelbl, TUTAHWPOBAHUS IOCTYIIKOB M OIICHKH WX BO3MOYKHBIX
TIOCJICICTBHM TSI OKPY>KAIOIICH CPe/Ibl, OCO3HAHUEM TII00ATLHOTO XapaKTepa IKOJIOTHUECKUX
po0JIeM U TyTeH WX PeIICHUS;

8) amanranus K N3MEHSIOIHUMCSI YCJIOBUSAM CONMAJILHOW W PUPOIHO¥ cpe/bl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOIPEICIIEHHOCTH, MOBBIIIICHUIO YPOBHSI CBOCH
KOMIICTCHTHOCTH 4Yepe3 NPaKTHYECKYIO JIEATEIBHOCTh, B TOM YHCJIC YMCHHE YYUTHCS Y
JIPYTHX JIIOACH, MpuoOpeTaTh B COBMECTHOW JIEATEIHPHOCTH HOBBIC 3HAHHS, HABBIKM U
KOMTICTCHIIMH U3 OTIBITA JIPYTHUX;

HEOOXOIMMOCTEI0O B (DOPMHpPOBAHWM HOBBIX 3HAHWH, B TOM 4YHCIEe (BOPMYITHUPOBATH
UJICH, TIOHATHS, THIIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM YHCJIE paHEe HEH3BECTHBIX,
OCO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, IUIAHUPOBATh CBOE
pa3BHTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIPHHHUMATH CTPECCOBYIO
CUTYaIIMIO0 KaK BBI30B, TPEOYIOMIMIA KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMBIC PEIICHUS H
NehcTBUS, GOPMYIUPOBATH M OIICHUBATH PUCKU U TIOCJICICTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIYy MOHATUSAMH, (HOPMYIHPOBATH ONpPEIETICHUS MOHSATUM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS JJI1 0000IIeHUs
Y CPaBHEHUS, KPUTEPUHU MPOBOJUMOIO AHAIIN3A;

e BOCHPUHUMATH, (POPMYIUPOBATH U MPEOOPA30OBHIBATH CYXKICHUS: YTBEPJIUTEIbHBIC U
OTpHULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

e BBISBIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBA3M U TPOTUBOPEYUS B
dakTax, JaHHBIX, HAONIOJCHHUSIX W YTBEPXKACHUSIX, TMpeiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

e Jl€NaTh BBIBOJIbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, NEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUEHHUH, YMO3AKIIOYEHU M0 aHAJIOTHH;



pa3bupaTh JOKa3aTelbCTBA MATEeMAaTUYECKUX yTBEPXKIACHHWH (IpsiMble W OT
OPOTHBHOTO),  MPOBOAMTH  CAaMOCTOSITEIBHO  HECIIOXKHBIE  JIOKA3aTeNIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh APryMEHTALUIO, MPHUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh crocod penieHus y4eOHON 3afauu (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh Hauboee MoAXOIAMNN ¢ YIETOM CaMOCTOSTEIbHO BbIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarebCKHe IeiiCTBUS.

UCIIOJIb30BaTh  BONPOCHI  KaK  HMCCIICAOBATCIbCKAH  MHCTPYMEHT  ITO3HAHWMS,
bOopMyIUPOBATH BOITPOCHI, buKcHpyromnme IIPOTHUBOPCYHE, npooiemy,
CaMOCTOSATEJIbHO YCTaHaBIMBAaTh HCKOMOE M JIaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3HIIMIO, MHCHHE;

IPOBOJMUTH IO CaMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIM 3KCICPUMEHT,
HEOOJIPIIIOE HMCCJICAOBAHME II0 YCTAaHOBJICHHIO OCOOCHHOCTECH MaTEeMaTHYCCKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSATEILHO  (OPMYJIHpPOBaTH OOOOINEHHMS W BBIBOABI 110  PE3yJIbTaTaM
POBEAEHHOTO HAOJIIOICHUS, UCCIICAOBAHNS, OIICHUBATh JOCTOBEPHOCTh IMOTYYCHHBIX
pE3yIbTaTOB, BHIBOJIOB U 0000IIIECHUIA;

IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BHTHE IIpoliecca, a  TakKe  BBIIBHUTATh
IIPEAIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMALMU, TaHHBIX, HEOOXOJAUMBIX
JUTSL pEeLIEHUs 3a/1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIHIO
pa3IMyYHBIX BUAOB U (POPM MpEICTABICHMUS;

BbIOMpATh (OpMYy TpEACTaBICHUs HH(POPMAUUMU M WIUTIOCTPUPOBATH pEIlIaeMble
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpauKoi U MX KOMOMHALUSAMY;

OLIEHUBATh HAIEXHOCTh MHPOPMALIUH 110 KPUTEPHSIM, MIPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKAaTHBHBIEC YHUBEPCAJIbHbIE Y4eOHbIEe 1eCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBAThH CYKJACHHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
oOLIEHus, SCHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NMCBMEHHBIX TEKCTaX, 1aBaTh NOSICHEHUS 10 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh
NOJIyYeHHBIA PE3yNbTAT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXK/1aeMOM TEMBbI, MPOOJIEMBI,
pemaeMol 3aJayd, BBICKA3blBaTh WJEH, HAIICJIICHHbIE Ha IIOMCK PEIICHHS,
CONIOCTABJATh CBOM CYXKICHHS C CYXICHUSMH JPYyTMX YYaCTHHKOB JUajora,



OOHapYXHBaTh Pa3IMYMe U CXOJCTBO MO3UIINN, B KOPPEKTHOH dopMe HOpMyInpoBaTh
pa3HOTIIacHsl, CBOM BO3PAKEHUS;

e TMPEACTABIATH PE3YJIbTATHI PEIICHHS 3a7a9d, YKCIIEPUMEHTA, UCCIEOBAHUS, POCKTA,
CaMOCTOSATENILHO BBHIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/ad MPE3CHTAINH U
0COOCHHOCTEH ayIUTOPHH;

e TIOHMMATh W HWCIOJB30BaTh MPEUMYINECTBA KOMaHIHOW W WHAMBHIYyAJTbHOW pPaOOTHI
MIPY PEIICHUH YU4eOHBIX MaTEMAaTHICCKUX 3a]1aY;

e TPUHUMATH I1€ITb COBMECTHOM ACSITEIHHOCTH, IIIAHUPOBATH OPTAaHU3AITUI0 COBMECTHOMN
pa®oThl, pacmpenensiatb BHABI padOT, IOTOBapUBAThCS, OOCYXAAThb MPOIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;

e YYacTBOBaTh B TPYyHIoOBBIX ¢dopmax paboTbl (0OCyX)aeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBHIMOJIHATH CBOIO 4YacTh PabOTBI U KOOPIUHHUPOBATH
CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KauyeCTBO CBOCTO BKJIAJa B
o01TUI POYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/lBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTABJISITH IUIAH, AJTOPUTM pEIICHUs 3aaadu (WJIA €ro 4YacTh),
BBIOMpPATh CHOCOO pEHIeHHs € YYETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOMW MH(pOpMaIUy.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT:

e BIIQJIETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS MpoLEecca U pe3yabTaTa peleHus
MaTeMaTUYECKOM 3a4auu;

e IMpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUH 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWJACHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OLEHUBATH COOTBETCTBHUE PE3yJIbTaTa IEATEIbHOCTH MOCTABICHHON 1IEJIU U YCIOBUSIM,
OOBSACHATh MPUYUHBI JTOCTHKEHHUS WM HEIOCTHKEHHUS UEIH, HAXOAWTh OILIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7 kJjacce 00y4arolluics MOJYYUT CIEAYIOIIME TMPEIMETHBIE
pe3yJIbTaThI:

Pacrnio3HaBaTh UW3y4YeHHBIE TE€OMETPUYECKHE (QUTYPBI, OMNPENETATh HUX B3aUMHOE
pacnosoxeHne, n300paxkatb reOMETpUUECKHe (UTYpPbl, BBIIOIHATh YEPTEXH IO YCIOBHIO



3aaun. M3mMepsATh JTMHEHHBIE U YIJIOBBIE BEIWYUHBI. PeliaTe 3ajlaud Ha BBIYMCICHUE JJIMH
OTPE3KOB U BEJIWYHH YIJIOB.

Henate rpyOyIo OLIEHKY JJUHEWHBIX U YTJIIOBBIX BEJIUYUH MPEIMETOB B PEabHOM KU3HU,
pa3MepoB IPHUPOIHBIX O0BEKTOB. Pa3nmnuaTs pazMepsl 3TUX 00BEKTOB TI0 MOPSAKY BEITHYNUHEI.

CTpouTh 4epTEXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA TpPU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIOJIB30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a1a4.

[IpoBOANUTE TOTHUYECKHUE PACCYKIACHHS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEIHMaHbl, MNPOBEAEHHONM K THUIOTEHY3€ MPSIMOYIOJIBHOIO TPEYroJbHUKA, B PEUICHUHU
r€OMETPUYECKHX 3a]1a4.

OnpenensTe NapauieIbHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymas. Onpeneniars napauieIbHOCTh MPSIMBIX C TMOMOIIBI) PAaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYror MPsIMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYKCICHUS M HAXOJWUTh YUCIOBBIC W OYyKBEHHBIE 3HAYCHHUS YIJOB B
FEOMETPUYECKUX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, 0Opa30BaHHBIX MPHU IMEPECEUCHUM JBYX MapaiieiIbHbIX
MPSIMBIX CEKYIIEeH. Pemars nmpakTUyecKkre 3a1auv Ha HaXO0KJICHUE YTJIOB.

Branerp moHATHEM reoMETpUYECKOTO MECTa TOUCK. YMETh OMNpelesaTh OMCCEKTPUCY
yIJIa U CEPEIMHHBIN NEPIICHANKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

DopMyIMPOBATH ONPEACIEHUS OKPYKHOCTH U KPyra, XOpJbl U JUaMeTpa OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. ¥ METh MPUMEHSATH 3TH CBOKMCTBA MPU PEIICHUH 3a]a4.

Bnaners moHsTHEM ONMKMCAHHOM OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HAXOJIUTh €€
neHTp. Iloap3oBaThes akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC MEPNEHIUKYJSIPI K CTOPOHAM TPEYTOJbHUKA
IIEPECEKAIOTCS B OTHOM TOYKE.

Bnagers mnNOHATHEM KAacaTEbHOW K OKPYXHOCTH, IIOJIb30BaThCS TEOPEMOM O
MEPIEHANKYJISIPHOCTH KaCaTEJIbHOW U pajinyca, IIPOBEAEHHOTO K TOUKE KACAHMUSI.

[Tosnb30BaThCs MPOCTEHIIUMUA TE€OMETPUUYECKUMU HEPABEHCTBAMM, IIOHMMATh WX
MPAKTUYECKUNA CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U JIMHEHKHU.

K xoniy oOyueHus B 8 kjacce 0Oy4aromuics MOTYYUT CICAYIONIAE TMPEIMETHBIC
pe3yJIbTaThI:

Pacnio3zHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX A3JIEMEHTHI, MOJIb30BaThCS MX
CBOMCTBAaMU MPHU PEIICHUN FT€OMETPUUECKHUX 3a]1a4.

[IprMeHsATh CBOMCTBA TOYKM TNEpPECEYeHUsT MeIuaH TpeyrojibHuUKa (IEHTpa macc) B
pEIIEeHUH 3a7a4.



Brnanetes mnoHsTHEM cpenHEN JIMHUM TPEYrojdbHUKA M Tpamnelud, HOPUMEHSATh HX
CBOMCTBAa MpU peUIEHWU TreomMeTpuueckux 3anad. l[lomp3oBatbest Teopemoint Daneca u
TEOPEMON O MPONOPLUUOHAIBHBIX OTPE3KaxX, MPUMEHSATh WX I PELICHUS MNPaKTHYECKUX
3aj1ay.

[TpuMeHsTh MpU3HAKK NO00US TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nnst pemeHus: reOMETPUYECKUX U MPAKTHUYECKUX
3aa4. CTpOUTh MAaTEMATUUYECKYIO MOJEINIb B IPAKTUYECKUX 33]]a4aX, CAaMOCTOSITENIbHO J€NaTh
YepTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Bnanete NOHATHSAMU CUHYCAa, KOCHHYCAa M TaHI'€HCAa OCTPOro yrjia MpsIMOYTOJIBHOTO
TpeyroyibHUKa. [10J1b30BaThCSl STUMU OHITUSIMU JJI PEIICHUS MPAKTUUYECKUX 3aa4.

Boruncnate  (paznuuHbBIMA - CIOCOOAMH)  IJIOMIA[Ab TPEYroJbHUKA W IUIONMIAJIU
MHOTOYTOJIbHBIX (puryp (moJsib3ysicCh, T/€ HEOOXOAMMO, KalabKylasiTopoMm). IIpumeHsTH
MOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4yax.

Bnanerp MOHATHSAMHU BIMCAHHOTO M LIEHTPAJIBHOTO YIJIAa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yTjaX, yrjax MexXIy XOopAaMH (CeKYLUIMMH) U yrie MeXAy KacaTeIbHOW U
XOPAOH P PEIICHUN T€OMETPUUYECKUX 3a1a4.

BnaneTs NoHsATHEM ONMHMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHITh CBOMCTBA OMMMCAHHOTO
YEThIPEXYTOJIbHUKA MIPU PELICHUH 3aa4.

[TpuMeHsTh NOTy4YeHHbIE 3HAHUSI HA MIPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJETH IS
3a/lad peajbHOM >KU3HM M MPOBOAUTH COOTBETCTBYIOUIME BBIYUCICHUS C IPUMEHEHUEM
010011 U TPUTOHOMETPHUH (TMOJIB3YACh, I/1I€ HEOOXOIUMO, KAIBKYJIATOPOM).

K kxoHily oOydeHuss B 9 kJacce OOy4aloIIMIiCS TMOJYYHUT CICAYIOIIUE MPEIMETHbBIC
pe3yibTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKLUMU OCTPHIX YIJIOB, HAaXOIUTh C HMX IOMOIIbBIO
pa3IMyYHble 3JIEMEHThl MPSAMOYTOJBHOIO TPEYTroJbHUKA («pElIeHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJIATOPA) JIMHBI U YIJIBI 111 HETAOJMYHBIX
3HAYCHUM.

[Tonp30BaTbess  GopMylaMu  TNPUBEAEHUST U OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJECTBOM ISl HAXOXKJACHUS COOTHOILIEHUH MEXy TPUTOHOMETPHUUECKUMHU BETMUYNHAMHU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKIEHUS Pa3Iu4HbIX JIEMEHTOB
TPEYroJIbHUKA («PEIICHHE TPEYTroJIbHUKOBY), IPUMEHATh UX MPU PEIICHUH T'€OMETPHUUYECKUX
3a/ay.

Bnagerp mnossTHAMH TpeoOpa3oBaHUs MOA00US, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIx ¢uryp. Ilomp3oBaThCs cBOWCTBAMHU TOMOOWS TPOW3BOJIBHBIX (UTYP, YMETh
BBIUUCIIATH AJUHBI U HAXOAWTH YTIbI Y MOJ00HBIX Guryp. [IpumeHsaTh cBOlicTBa 1MOI00US B
NPaKTUYECKUX 3a/adax. YMETh MPUBOAUTH MPUMEPHl MOJOOHBIX (UTYp B OKpYKaOIIEM
MUpE.



[Tonb3oBaThCsA TEOpEMaMH O MPOU3BENCHUHM OTPE3KOB XOPA, O MPOU3BEICHUH OTPE3KOB
CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMHU, MOHMMATh HMX T'E€OMETPHUUECKUA MU (PU3UYECKUN CMBICT,
NPUMEHATh WX B PEUICHUM T€OMETPHUUECKHX M (U3NYECKuX 3aaad. [I[puMeHsTh CKalspHOEe
MIPOU3BEJICHUE BEKTOPOB JIJIsl HAXOXKICHUS JJIUH U YTJIOB.

[Tonb3oBaThCSd METOJIOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSTH €ro B PEIICHHUH
T€OMETPUUECKUX M MPAKTUUYECKHUX 3a]1ad.

Bnanets mOHATUSMU MPaBUIBHOIO MHOTOYTOJIBHUKA, ITTMHBI OKPYKHOCTH, JUIMHBI JYTH
OKPY’>KHOCTH W PaJMaHHOM MeEpbl yria, YMeTh BBIYMCIATH IUIOIMIAh KPyra U €ro 4acTeu.
[TpuMeHsTh MOTy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Haxonuth ocu (WM LEHTPbI) CUMMETPUU (QUTYpP, TPUMEHSTH JBHXKEHHS TIJIOCKOCTH B
MPOCTENIINX CITyYasix.

[TpuMeHsTh MOTy4YeHHBIC 3HAHUS HA MIPAKTHKE — CTPOUTh MaTeMaTUIECKUE MOJIETH AJIs
3a/lad pealbHOM >KU3HM M MPOBOAUTH COOTBETCTBYIOUIME BBIYUCICHUS C NPUMEHEHUEM
0100l U TPUTOHOMETPUYECKUX QYHKIUMN (TTOJIb3YSCh, i€ HEOOXO0IUMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Tpocreiimue reomeTpuyecKue
1 burypsl 1 ux cBoicTBa. Mi3mepenue 14 bubmorexa HOK
P ' P https://m.edsoo.ru/7f415e2e
TCOMETPHYCCKHUX BEITMYNH
bubmuoreka [JOK
2 T 22 1
PEYTOILHIH https://m.edsoo.ru/7f415e2e
[TapannenpHble npsMble, CymMmMa bubnmoreka [JOK
3 14 1
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bubnuorexa [JOK
I'eomeTpuyeckue MoCTpOECHUs https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOT'PAMME



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 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uugposbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
L HeTbipExyrombHitii 12 L https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPONOPIIMOHATILHBIX OTPe3KaX, NOJ00HBIE 15 1 bubmmorexa LOK
ponoptt P > 1O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomans. Haxoxaenue miomanein
3 Tpe HIOJJIII)HI/IKOB 51 ilmoro OJEHilx ¢ur 14 1 bubmmorexa [TOK
peyr _ P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHbBIX puryp
4 Teopema [Iudaropa u Hayana 10 1 bubnmnorexka HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpY)KHOCTH. Brincanusie u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnmnorexka HOK
Kacarenbnsle k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bubmuorexa [JOK
6 Toropenne, obobmenue snanmii 4 1 https://m.edsoo0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugposbie
Ne i/ P Kourpoubnubie = IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 Bu6mmoteka [JOK
CUHYCOB. PelieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 Bbu6moteka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 1
JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH 9 https://m.edsoo.ru/7f4lal2c
[TpaBuibHBIE MHOTOYTOJIBHUKY. [{nnHa
5 05 YKHOCTH U TLJIO y; b Kpyra g 8 bubmmorexa [JOK
Py IlI Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanaei
bu6nmorexa LIOK
6 JlBIierHs LI0CKOCTH 6 https://m.edsoo.ru/7f4lal2c
7 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 7 5 but6mmoreka [IOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJjbTara
6 I'eomerpus
Pacno3naBaTh M3y4yeHHBIE T€OMETpUYECKHE (DUTYpBI, ONpEAesTh UX B3aUMHOE
6.1 pacroiok)eHne, U300pakaTh T€OMETPUYECKUE (UTYPHI, BBIMOIHATH YEPTEKHU TI0
' YCIIOBHIO 3aAaud. M3MepsATh JIMHEWHbIE U YIJIOBbIE BEIMUYMHBI. Pemare 3agaun Ha
BBIYMCJICHHUE JIMH OTPE3KOB U BEJIUYUH YIJIOB
Henars rpyOyr0 OILIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B peajbHOMI
6.2 JKU3HHU, pa3MEepOB MPUPOIHBIX 00bEeKTOB. Paznuyarh pazMepsl 3THX OOBEKTOB IO
MOPSAAKY BEJIMYUHBI
6.3 CTpouTh 4epTexu K F€OMETPUUECKHUM 3a7a4aM
6.4 [Tonb30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOJb30BaTh MPU3HAKU U
' CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPHU PEIICHUN 3a/1a4
6.5 [IpoBOIUTH TOTUUYECKHUE PACCYKICHHS C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM
ITomb30oBaThCcsi  MpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJIbHUKOB,
6.6 CBOVMCTBOM MEIWAHBI, POBEIEHHON K TUNIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUH T€OMETPUUECKHUX 3a7a4
OnpenensaTh NapajuieNbHOCTh MPSAMBIX C MOMOUIBIO YIJIOB, KOTOpble 00pa3yer ¢
6.7 HUMH cekymas. OmnpenensaTs NapauieNbHOCTh MPSAMBIX C HOMOILIBIO PaBEHCTBA
pAacCTOSTHUI OT TOYEK OAHOU MPSMOM A0 TOYEK APYrod IpsiMOi
6.8 Pemats 3aaun Ha kieT4aToit Oymare
[IpoBOANTH BBIYUCICHUS M HAXOAUTH YMCIOBBIE W OYKBEHHBIC 3HAUCHHS YTJIOB B
FeOMETPUUYECKUX 3ala4yaxX C MCIOJb30BaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
6.9 MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMIPU TIEPECEUCHUM [IBYX
napajieIbHbIX NPSIMBIX CEeKylllel. PemaTs mpakTudyeckue 3aJadyd Ha HaXOXKIEHUE
YTJIOB
6.10 Bianerp mMNOHSATHEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpenearTh

6I/ICCCKTpI/Icy yriia u CepCIlI/IHHHﬁ NEPpHNCHAUKYIIAP K OTPC3KY KaK rCOMCTPUUYCCKUC




MECTa TOUYCK

@opMynUpOBaTh OMNpEACNICHUsT OKPYXKHOCTH U Kpyra, XOpAbl U JAHaMeTpa

6.11 OKPY’KHOCTH, I10JIb30BaTbCS UX CBOMCTBAMHU. YMETh IIPUMEHATH 3TU CBOMCTBA IIPU
pellIeHnN 3a1a4
Biamers noHATHEM ONMCAaHHOM OKOJIO TPEYIOJbHUKA OKPY)KHOCTH, YMETh
6.1 HaxoauTh €€ ueHTp. Ilomp3oBaTbes (akTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB
' TPEYroJIbHUKA IIEpECEKaroTCs B OJHOM TOYKE, U O TOM, YTO CEPEIHHHBIC
NEPIEHAUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE
6.13 Bnaners moHsATHEM KacaTEIBHOM K OKPYKHOCTH, IIOJIB30BAThCA TEOPEMOH O
' NEPIEHAUKYJIIPHOCTH KAacaTeIbHON U panyca, IPOBEAEHHOTO K TOYKE KACAHUS
6.14 [Tosp30BaTbCad MPOCTEHIIMMU TI'€OMETPUYECKMMHU HEPABEHCTBAMH, IIOHUMAaTh HX
' IIPAaKTUYECKUM CMBICT
6.15 [IpoBOANTE OCHOBHBIE T€OMETPUYECKHME IIOCTPOEHHUS C IOMOIIBIO LMPKYJIS M
' JIMHENUKHU
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsEeMoOro .
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabrara
6 I'eomerpus
6.1 Pacnio3naBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BATHCS
' UX CBOMCTBaMU IIPH PEILICHUN F€OMETPUYECKHX 3a]1a4
6.0 [IpumeHsTH CBOWCTBA TOUKU MEpPECEUEHUs] MEIMaH TPEyroibHHUKA (LIEHTpa Macc) B
' peLIeHUH 3a1a4
Biamers monsTHEM cpeqHEN JMHUM TPEYTrOJIbHUKA W TPAINlCLNUH, NPUMEHATH HX
6.3 CBOMCTBA IIPU PELICHUH reoMeTpruuecKuX 3anad. Ilonb3oBaTecs Teopemont Paneca u
' TEOPEMOW O TPONOPLMOHAIBHBIX OTPE3Kax, NPUMEHATh HX I pelIeHUs
IIPAKTUYECKUX 3a7a4
6.4 [TpumMeHsATH pU3HAKH 11010011 TPEYTOIBHUKOB B PEIIEHUH T'€OMETPUIECKUX 3a/1a4
[Tomp3oBatbest  Teopemoirt  [lmdaropa s pemieHUS TEOMETPUYECKUX U
6.5 IPAKTUYECKUX 3a1a4. CTPOUTh MAaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKHX 33]1a4aXx,

CaMOCTOATCIIPHO ACJIaTh qepTénc M HaXOJUTHb COOTBETCTBYIOIIUC JTJIMHEBI




BJ'IaI[eTB MOHATUAMU CHHYCA, KOCUHYCAa U TAHI'CHCA OCTPOTO yrjia NpsAMOYTOJIbHOT'O

6.6 TpeyroysbHUKa. [loap30BaThCsi 3TUMU MOHATUSAMM JUISI PELICHHUS NPAKTUYECKUX
3a1a4y
Bbruncnsate  (pa3nuyHBIME - CIIOCOOAMM) IUIOWIAAb TPEYroJibHUKA M IUIOIIAIN
6.7 MHOTOYTOJIBHBIX ~ Guryp (mONb3ysch, TA€ HEOOXOAMMO, KAJIBKYJISATOPOM).
[IpuMeHATh MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax
Bnagers NOHATHAMM BIMCAHHOTO U LEHTPAIBHOIO YIJIA, UCIIOIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaxX, YIJIax MEXy XOpJAaMH (CEKYIIMMM) U yIJie MEXIYy KacaTeJIbHOU
Y XOpAOU NP PELICHUH F€OMETPUUYECKHX 3a/1a4
6.9 Bnagetp NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, HPUMEHATh CBOMCTBA
' ONMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELICHUH 3a]a4
[IpumeHsATH MoJyuyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIN
6.10 U1 3a7a4 PEeaJIbHOW JKU3HU U IPOBOAUTH COOTBETCTBYIOUIUE BBIUMCIEHUS C
' NpUMEHEHHEM TIOA00Ms W TPUTOHOMETpPHH (TONB3YSACh, TI/I€ HEOOXOIUMO,
KaJbKYJIATOPOM)
9 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBEPSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'O 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
3HaTh TPUTOHOMETpUYECKHE (YHKIHMU OCTPHIX YIJIOB, HAXOJIUTh C UX IOMOIIbIO
6.1 pa3IUYHbIE JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
. TPEeYroJabHUKOBY»). HaxoauTh (C MOMOLIbIO KaJIbKYJIATOpAa) JJUHBI U YIJbl JUIS
HETAa0JIMYHBIX 3HAUEHU I
[Tonp3oBaTbes  (QopMmynaMu MPHUBEACHHS U OCHOBHBIM TPUTOHOMETPUUYECKUM
6.2 TOKJIECTBOM JUISl HAXOXKJIEHUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMU
Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB Ul HAXOXJIEHUS Pa3IUYHBIX
6.3 AJIEMEHTOB TPEYTOJIbHUKA («pEIIeHHE TPEyroJbHUKOB»), NPUMEHATh HX IpH

pCIICHUH TCOMCTPUICCKHUX 3a1avd




6.4

Bnaners mnoHsTHAMU TpeoOpazoBaHMS MOJOOHUS, COOTBETCTBEHHBIX JIIEMEHTOB
nonobubix ¢uryp. Ilonp3oBarbes cBoicTBaMM MOM00MST MPOU3BOJIBHBIX (UTyp,
YMETh BBIYUCIATH [UIMHBI M HAXOAWTh YINbl Y MNOA0OHBIX ¢uryp. IIpumeHstsh
CBOWCTBAa TOAOOMS B MPAKTHUYECKUX 3aqadax. YMETb MPHUBOAUTH HPUMEPHI

NoJ00HBIX (PUTYP B OKpPYIKAIOIIEM MHpE

6.5

ITonap30BaThCs TCOpCMaMu O IMPOU3BCACHHU OTPC3KOB XOpHA, O IMIPOU3IBCACHHUU

OTPE3KOB CCKYLIUX, O KBaApaTe KacaTeJIbHOM

6.6

ITonw3oBaThCA BCKTOpaMH, IIOHUMATb HUX FGOMeTpI/ILIeCKI/Iﬁ u (bl/ISI/I‘I€CKI/II71 CMBICII,
IPUMCHATE HMX B PCIICHHHU TI'€COMETPHUYCCKUX U (bI/ISI/I‘ICCKI/IX 3aJa4. HpI/IMCHHTB

CKaJIApHOC MPOU3BCACHUC BEKTOPOB IJId HAXOKACHUA OJIMH U YI'JIOB

6.7

ITonp30BaThCs MCTOJOM KOOpAWHAT Ha INNIOCKOCTH, NPHUMCHATHL €r0 B PCIICHHUHN

TCOMCTPUUCCKUX U ITPAKTUYCCKUX 3ada4

6.8

Bnagets noHsATHSIMU MMPpaBUJIBHOI'O MHOT'OYI'OJIbHUKA, JJIMHBI OKPYKHOCTH, AJINHBI
AYyrad OKPYXKXHOCTH U paﬂHaHHOﬁ MEpbI yTiia, YMETh BBIYUCIIATH IUIOINAJb Kpyra U

€ro JacTeil. HpI/IMeHSITB IMMOJIYYCHHBIC YMCHUA B IPAKTHUYCCKUX 3aJavdax

6.9

Haxoaute ocu wim neHTpsl CUMMETpUA (UTYp, TPUMEHSTH IBUKECHHUS TUIOCKOCTH B

IIPOCTEUIINX CIIyqasiX

6.10

[TprMeHATH NOTy4YEeHHbIC 3HAHUS Ha MIPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJIENIN
JUIsL 3a]a4 peaJbHOM JKM3HM U IPOBOJIUTH COOTBETCTBYIOIIME BBIUMCICHHS C
OpUMEHEHHEeM MoJ00us W TPUTOHOMETPUUYECKUX (QYHKIUH (MONb3ysch, T

HE00X0IUMO, KaJIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
6 I'eomerpus
HauanbHuble moHsATHs reomerpuu. Touka, mpsimMasi, OTPE3OK, Jiyd. Yros. Buasl yrios.
6.1 BeprukansHple M CMexHbIE YIUIBl. buccekrpuca yria. JlomaHas, MHOIOYIOJIBHHK.
[TapamienpHOCTh U NEPIEHIUKYIAPHOCTD MIPSIMBIX
6.9 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [Iprumepbl cuMMeTpun
' B OKpYXKarolleM MUpe
6.3 OcHOBHBIE TIOCTPOEHHS C IOMOIIBIO LHUPKYJIsd K JuHeiku. TpeyronbHuk. Bsicora,
' MeauaHa, OMCCeKTpHca, MX CBOMCTBA
6.4 PaBHOOeApeHHBII U PAaBHOCTOPOHHUI TpeyronbHUKHU. HepaBeHCTBO TpeyroabHUKa
65 CpoiicTBa W MNpuU3HAKd paBHOOEIPEHHOrO0 TpeyrojbHUKa. I[Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa M NPU3HAKK NapauledbHbIX NpAMbIX. CymMma yriloB TpeyrojbHUKA. BHeninue
' YIJIbl TPEYTOJIbHUKA
[TpsimoyronbHbIll  TpeyroapHUK. CBONCTBO MEAMaHBI IMPSMOYTOJIBHOIO TPEYroJIbHUKA,
6.7 IpOBEAEHHOW K TumoTeHy3e. [Ipu3Haku paBeHCTBa MPSMOYIOJIbHBIX TPEYrOJIbHUKOB.
[TpstMOyTONBHBIN TPEYTOJBHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
6.8 TeopeMa O OoyblieM yriie W OONBIIEH CTOpPOHE TpeyroidbHUKa. [lepmeHauKymsp u
HaKJIOHHAs
6.9 I'eomerprnueckoe Mecto Touek. buccekTpuca yria M CEpeIUMHHBIN NEPIEHAMUKYISAP K
' OTpE3KYy KaKk F€OMETPUYECKHE MECTa TOYEK
6.10 OKpyXHOCTb M Kpyr, XOpJa M JAWaMeTp, HMX CBOICTBa. B3anMHOE pacnonoxeHue
' OKPY’KHOCTH M npsiMoil. KacaTenbHas u cexyias K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIUCAHHAs B yrojl. BrimcanHas 1 onycaHHas OKPYKHOCTH TPEyroJIbHUKA

8 KUIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

6 ['eomerpus

6.1 Yerpipéxyronpuuku. [lapamienorpamMm, ero npu3Haku U CBOWCTBA

6.2 [IpsiMoyroapHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpamneuus, paBHOOOKast Tpanenus, €€ cBoiicTBa U npusHaku. [IpsiMoyronpHas Tparnenus

6.4 Meron ynBoenus Menuansl. LleHTpanbHas cummerpusi. Teopema daneca u Teopema o
' IPONOPIMOHATBHBIX OTPE3Kax

6.5 Cpennuie TUHUM TpeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6. [TonoOue TpeyronbHUKOB, KO3 dunueHT nogodus. IlpusHaku mogo0ust TpEeyroJbHUKOB.
' [Tpumenenue moxooust MpH pElIeHUH TPAKTHUECKUX 3a7a4

6.7 DopMmynbl Ui MJIOMAAN TPEYTOIbHHKA, MapajienorpamMmma, pom0a u Tpaneuu

6.8 CgoiicTBa miomazaei reomerpuueckux ¢puryp. OTHOIIEHHE TUIOMIAeH TOJOOHBIX (HUTYp

6.9 Boruncnenue minomazei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeTYaTol Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHUH MNPAKTUYECKUX
' 3a1a4

611 CuHyC, KOCHHYC, TaHT€HC OCTpPOrO Yriia MPsSMOYTOJbHOro TpeyroibHuka. OCHOBHOE
' TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GyHkuu yrios B 30°, 45° u 60°

6.12 BrucanHble ¥ IeHTpaibHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOW M XOPJOW. YTIBI MEKIY
' XOpJIaMH U CEKYIIMMHU

6.13 Brnucannble U onMCaHHbIE YETHIPEXYTOIBHUKHU

6.14 B3aumuoe pacnosnoxeHue JByX OKpyxkHocted. Kacanue okpyxkHocteil. OOmme
' KacaTeJbHbBIE K IBYM OKPYKHOCTSIM

9 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.




DopMyIIbl IPUBEACHUS

Pemenue TpeyronbaukoB. Teopema KOCMHYCOB U TeopemMa CUHYCOB. PelieHue npakTuyeckux

02 3a/1a4 ¢ UCTIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopemMa 0 MpPOW3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB CEKYIIHX,
' TeopeMa O KBaJipare KacareabHOU
Bekrop, nnmwHa (MOIyZb) BEKTOpa, COHAMNpPABJICHHBIC BEKTOPHI, IPOTHBOIIOJIOXKHO
6.5 HaNpaBJICHHbIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIMEpAIMH HaJ
BeKTOpaMH. Pa3iokeHne BeKTopa 1Mo IByM HEKOJIJTMHEAPHBIM BEKTOPaM
6.5 Koopaunatel BekTopa. CKalipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE TSI HAXO0XKICHHS
' JUTHH U yTJIOB
67 JlekapToBbI KOOPAUHATHI Ha MJIOCKOCTU. YpaBHEHUS MPAMON U OKPYKHOCTH B KOOPJAMHATAX,
' nepeceyeHre OKPYKHOCTEH U IPSIMBIX. MEeTOo T KOOPAWHAT U €r0 MPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU
6.9 Jlnvuna okpyxHocTH. ['pagycHas W paauaHHas Mepa yria, BbIUKCICHHE JUIMH JyT
' OKPY>KHOCTEHN
6.10 [Tnomanp kpyra, cekTopa, cermeHTa
6.11 JIBMOKCHHSI TUIOCKOCTH M BHYTPCHHHE CHUMMETPHH (GUTYp (SJICMECHTApPHBIC IMPEICTABICHUS).

[TapannensHbiii nepenoc. [loBopoT




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemblie TpeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM

06p330BaTeJ'[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ Ha OCHOB¢€
eroc

YMeHue omnepupoBaTh NOHATUSMU: MHOXECTBO, ITOJAMHOXECTBO, OIEPALUU Hal
MHOKECTBAMH; YMEHHE OIEepUpOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, IepeBo,
IUKJI, MPUMEHATh MX MpPU pEIICHUH 33/a4, YMEHHE HCIIONb30BaTh rpaduyeckoe
MIPEICTABICHUE MHOXKECTB Il ONUCAHUS PEAJbHBIX IMPOLECCOB U SIBJICHUM, INpU

peIIeHNH 3a/1a9 U3 APYTHX YIeOHBIX MPEIMETOB

YMeHue  onepupoBarh  IOHATHUAMM:  ONpEACIICHHE,  aKcuoma,  Teopema,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSA,
IIPUBOAUTH IPUMEPBl U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUS W OTPULAHUSA

BBICKa3bIBAaHUM

YMeHHe onepupoBaTh IOHATUSMH: HATYpPAIBHOE YHCIO, IIPOCTOE M COCTAaBHOE
YHCIIO, ACIMMOCTh HATYpaJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH, LEJI0€ YUCI0, MOAYIb
yrcia, OOBIKHOBEHHAs NIpoOb W JeCSATUYHAas JpoOb, CTaHAAPTHBIA BUJ 4YHCIA,
palMoOHAIBbHOE YHCIO, HPPALUOHAIBHOE YHCIO, apu(MeTHUecKui KBaJapaTHBIN
KOpPEHb;, YMEHHE BBINOJIHATH JACHCTBUSA C YUCIIAMM, CPABHUBATH M YIOPSAIOYUBATH
qucila, MPEACTaBIATh YUCIIa HA KOOPAWUHATHOM MPSIMOW, OKPYIVIATH YKMCIIA; YMEHHUE

ACJIaTh NPUKHUIKY U OLICHKY pE3yJIbTaTa BBEIUMCIICHUH

YMeHue  omepupoBaTh  MOHATUSMHU:  CTENEHb C  I[EJIbIM  IIOKa3aTelleM,
apu(MeTHUeCKUl KBaJpaTHbI KOpPEeHb, MHOTO4WIeH, airedpandeckas JIpooOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTETeHU OOJIbIIE eINHUIIbI;, YMEHUE
BBINOJIHATH pacuéThl O (opMysaM, IpeoOpa3oBaHus LEIbIX, APOOHO-PALMOHATIBHBIX
BBIPQXEHUI M BBIPAXKEHUI C KOPHAMHU, Pa3jIoKEHHE MHOIOWIEHAa Ha MHOXXHUTEIH, B
TOM YHCIJI€ C MCIIOJIb30BaHHEM (OPMYJ pa3HOCTH KBAJpaTOB M KBajpaTa CyMMBI U

pa3HOCTH

YMeHue omnepupoBaTh NOHSTHAMM: UHCIOBOE PAaBEHCTBO, YPAaBHEHHME C OAHOM
MEPEMEHHOI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; yMEHUE pellaTh

JIMHEWHBIE U KBapPAaTHLIC YpAaBHCHMU, ,[[pO6HO-paL[I/IOHaJ'ILHBIe YpaBHCHHA C OJHOM




[IEPEMEHHOM, CUCTEMBI [IBYX JIMHEWHBIX YpaBHCHWH, JIMHEWHBIC HEPABEHCTBA U HX
CHCTEMBI, KBaJIpaTHbIEC U JPOOHO-pallMOHAIIbHBIE HEPABEHCTBA C OJIHOM MEPEeMEHHOM,
B TOM YHUCJIE€ IIPU PELICHHUM 3a7a4 U3 IPYIUX IPEIMETOB M NPAKTUYECKUX 3aJ]ad;
YMEHHME HCIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTH MJIS

M300paXE€HUsI pelIeHUI ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh NOHATHAMU: (QYHKIUSA, rpaduk (QyHKIUWA, HYIH (QYHKIUH,
NPOMEXYTKH  3HAKOMOCTOSIHCTBA,  NPOMEXKYTKA  BO3pacTaHusi,  yObIBaHMA,
HauOoJbIlIee ¥ HAaUMEHbIIee 3HaYeHHs] (PYHKIIMH;, YMEHHUE ONEPUPOBAThH MOHATUSMU:
npsMasi TpONOPLUOHATIBHOCTh, JIMHEHHAas (QYHKIM, KBaapaTu4Has QyHKIUS,
oOpaTHasi MPOMOPLHOHAIBHOCTH, Mapabona, rumnepoosIa; yMEHUE CTPOUTh rpaduku
(GyHKIMH, WCHONB30BaTh TpadUKA JUIsl ONPENEeNICHUS CBOWCTB IPOLECCOB H
3aBHCUMOCTEH, A1 pelleHHs 3aJady U3 JAPYruX Y4eOHBIX MPEIMETOB U peallbHOM

JKU3HH, YMCHHUC BbIpAXaThb q)OpMy.]IaMI/I 3aBUCUMOCTH MEIKAY BCIIMYMHAMU

YMeHue omepupoBaTh IMOHATHSAMH: TOCIEAOBATEIBHOCTh, apudmernyeckas u
reoMeTpHuyuecKas MIPOTPECCUU; yMEHHE UCIIOJIb30BAaTh CBOIiCTBa
MoCIIeI0BaTEIbHOCTEH, (POPMYIIBI CyMMBI M OOIIEro 4YieHa MpH PEIICHUU 3a1ad, B

TOM YHUCJIC 3a1a4 U3 APYIrux y‘le6HHX npeaMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3a7aud pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHI, 10JIM U YacTH,
JIBIDKEHUE, padoTy, LIeHy TOBApOB U CTOMMOCTb MOKYIIOK M YCIIYT, HAJIOTH, 33/1a4M U3
o0nacTu ympaBieHUS JIMYHBIMM U CEeMEHHBIMU (PUHAHCAMU); YMEHHE COCTaBIATh
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI I10 YCIOBUIO 3a/1a4U, UCCIEA0BATh

MOJIYYCHHOC PCIICHNUEC U OLICHUBATDH HpaBI[OHOZ[O6HOCTI> MMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (QUrypa, TOUKa, OTPE30K, MpsiMas, JIyd, JOMaHas,
yrojl, MHOTOYTIOJbHHUK, TPEYrojJbHUK, paBHOOEAPEHHBIW W PaBHOCTOPOHHUMI
TPEYroJbHUKH, NPSIMOYTOJbHBIM TPEYrolbHUK, MEJHaHa, OHCCEeKTpHca M BBICOTA
TPEYroJbHUKA, YETHIPEXYrOJIbHUK, MapajuieJorpaMM, poMO, HPSIMOYTOJbHUK,
KBaJpar, Tpameuus; OKpYXKHOCTb, Kpyr, KacaTellbHas; 3HAKOMCTBO C
IPOCTPAHCTBEHHbIMM (UTYypaMM; yMEHHE peliaTh 3a7adyd, B TOM 4YHCIE W3
MIOBCEHEBHOMN JKM3HU, HA HAXOXKICHHE I€OMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUTyp U (HaKkToB

10

YMeHue onepupoBaTh MOHSITUSIMH: PaBEHCTBO (UIYp, PaBEHCTBO TPEYrOJbHUKOB;
MapaJUIeJIbHOCTh W NEPHEHAMKYJIAPHOCTb IPSAMBIX, YIOJA MEXAY IPSMBIMU,
NEePIEeHIUKYIIAP, HAKIOHHAs, MPOEKIUs, Moaooue Gpuryp, noJoOHbIe TPEYroIbHUKH,

CUMMCTPUSL OTHOCUTCIIBHO TOYKH U HpHMOﬁ; YMCHUC pPACTIO3HABATH PABCHCTBO,




CUMMETPHUIO U ToJ00He GUryp, napauieIbHOCTh U NePHEHIUKYIIPHOCTD MPSIMBIX B

OKpYXKaroIleM MUpe

11

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSIHUE, YroJl (BEJIMYUHA yTria, CHHYC
U KOCHHYC YIJla TPEYTroJbHHKA), IUIONIA/lb; YMEHHE OIICHUBATh pa3Mephl NMPEIMETOB
U OOBEKTOB B OKpYXAIOIIEM MHpE; YMEHHE MPHUMEHSATh (OPMYIbI MEpUMETpa U
IUIONIAId MHOTOYIOJbHUKOB, JJIMHBI OKPYXKHOCTH W IUIOHIaJM Kpyra, oObema
IPSIMOYTOJIBHOTO NapajuleJICNUIEa; YMEHUE IPUMEHATh IPU3HAKU paBEHCTBA
TPEYroJIbHUKOB, TEOPEMYy O CyMME YIJIOB TpeyroibHHKa, Teopemy Iludaropa,

TPUTOHOMCTPHUYCCKHUEC COOTHOMICHUSA IJId BBIYMCIICHUA OJIUWH, paCCTOﬂHHﬁ, HJIOH.[ElIIGfI

12

YMmenue wn300pakaTh IUIOCKHE (GUTYypbl U MX KOMOMHAIMH, MPOCTPAHCTBEHHBIC
(GUrypBI OT PyKH, C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AJICKTPOHHBIX CPEICTB

10 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue OIICPHUPOBATDH INOHATHUAMMU: IpAMOYTOJIbHaA CHUCTCMa KOOpJIMHAT,
KOOpAWHAThl TOYKH, BCKTOp, CyMMa BCKTOPOB, MPOU3BCACHHUEC BCKTOPAa Ha 4YHCIIO,
CKaJIIpHOC MPOU3BCACHUC BECKTOPOB; YMCHHUEC UCIIOJB30BATh BCKTOPHI U KOOPANHATBI
AJi1 OpCACTaBJICHUA NAaHHBIX W PCHICHUA 3aaa4, B TOM YHCIIC U3 APYTHUX y‘I€6HI>IX

npeaIMCTOB U peaJn,Hoﬁ JKHU3HHU

14

YMeHne onepupoBarTh MOHATUSMH: CTOJIOMKOBBIE H KPYTOBBIE IUarpaMMBbl, TAOJIUIIBL,
cpeaHee apudmernyeckoe, MeIuaHa, Haubosplee U HaMMEHbIlee 3HaYeHus, pa3max
YHCIIOBOr0 HaOoOpa; yMEeHHE H3BJIEKaTh, MHTEPIPETUPOBATH U IMPEOOPa3OBHIBATH
UHpOpMalMIO, NPEACTAaBICHHYI0 B Ta0lMLIAX M Ha JMarpamMmax, OTpaKaroIlyro
CBOMCTBA M XapaKTEpUCTUKHU pEabHbIX IPOLECCOB M  SIBICHUN; YyMEHHUE

pacino3dHaBaTb U3MCHYUBLIC BCJIIMYHUHBI B OKPY’KAarOIIEM MHUPC
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YMeHue omnepupoBaTh MOHATUSAMHU: CIYYalHBIA ONBIT (CIy4allHBIH 3KCIIEPUMEHT),
AJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM HCXOMA) CIIy4alHOTO OIbITa, CIIy4aiHOe
COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE HAXOAMTh BEPOSATHOCTU CIy4alHBIX
COOBITUI B OMbITAX C PAaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITHSIMH; yYMEHHE
pelath 33a4l METO/I0M OPraHW30BaHHOT'O Mepedopa U ¢ UCIOJIb30BaHUEM IpaBUIIa
YMHOXEHHS; YMEHHE OLIEHMBATh BEPOSTHOCTU pPEAIbHBIX COOBITUH U SIBICHUH,
NOHUMAaTh pPOJb MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSATHBIX COOBITUH B
OKpY’KaroIlleM MUpPE U B JKU3HM;, 3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITHI;

3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENI B €TI0 POJIBIO B MAaCCOBBIX SIBJICHUAX
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YMeHne BbIOMpaTh MOAXOANIAN W3YyYEHHBIH METOA MJis pelieHus 3aJauu,

MNPUBOAUTE IMPUMCPBI MATEMATUYCCKUX 3aKOHOMepHOCTCf/'I B NpUpPOAC U KU3HHU,




pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, OIIMCHIBATH
OTZEIIbHBIE BBINAIOIIMECS PE3YJbTAThl, IIOIYyYEHHBIE B XOAE Pa3BUTHUA MAaTEMAaTHKU
KAK HayKd, IPUBOAWUTHL IIPUMEPHl MAaTEMaTUYECKUX OTKPBITMM M HMX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOUN UCTOPHUH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BBIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenuMOoCTH HEbIX YUCel
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TEPHOANYECKHIE APOOH
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ paioHaAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCla. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
L5 [TpubnmxEHHbIC BBIYMCICHUS, TpaBHJIAa OKPYIJICHHs, NPUKHIKA M OICHKAa pe3yibTara
' BBIYHMCIICHU
2 AnreOpandecKkue BbIpaKCHUS
2.1 BykBenHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
2.2 CreneHns ¢ nenbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM IT0Ka3aTeneM. CBONCTBA CTENEHU
2.3 MHorousneHsl
24 Anrebpanyeckas 1po0b
” Apudmernueckuii KOpeHb HaTYpaJbHON creneHH. J[eHCcTBUS ¢ apu(METHUYECCKUMH KOPHIMHU
' HATYpaJbHOW CTENEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1poOGHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lenbie u 1poOHO-paIoHATEHBIE HepaBeHCTBAa. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
41 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEIbHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmysia CI0XXHBIX MPOLIEHTOB
5 OyHKIMH
OyHkIus, crnocodbl 3amaHus ¢GyHkuuu. I'papuk ¢GyHkuuu. OOnacTe ompeneneHuss M
5.1. MHOKeCTBO 3HaueHM ¢yHkuuu. Hymum ¢ynkuuu.  [IpoMexyTku 3HaKOMOCTOSHCTBA.

[IpoMexyTki MOHOTOHHOCTH (QYHKIIMH. MakCUMyMbl 1 MUHUMYMbI QpyHkuuu. Hanbonbiee u




HaMMEHblIIee 3HaUeHNe (PYHKIIUH Ha TIPOMEKYTKE

6 Koopaunats! Ha IPsMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOrOoyroIbHUKH
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenue reoMeTpuuecKuX BEITUUYUH
7.6 BexTops! Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosxecTBa
8.5 I'padmr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






