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MHOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OJHMH M3 OCHOBHBIX pAa3JelOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIINM CBOEH LENbI0 00ECHeuYnTh M3YyYEHHUE CBOMCTB M pasMepoB (QUIyp, HX
OTHOLIEHMH M  B3aUMHOE  pACIIOJIOKEHUE, ONUPAECTCS Ha  JIOTUYECKYIO,
J0Ka3aTeIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oO11ero o0pa3oBaHus 3aKJIFOYAETCSl B TOM, YTO OOYYarOIIUNCSA YUYUTCS POBOJIUTh
JI0Ka3aTeJIbHbIE PACCYKICHHUS, CTPOUTH JJOTUYECKHE YMO3AKIIOUEHUS, T0KA3bIBATh
UCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPOPHUMEPHI K JIOXKHBIM, MNPOBOIUTH
pacCyXJI€HHsI «OT MPOTUBHOTO», OTAWYATh CBOWCTBA OT IPU3HAKOB,
bopMyTUpOBaTh OOpATHBIE YTBEPKICHUS.

Bropoil nenpt0 H3ydyeHHs TE€OMETPUU SIBIIAETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHHH KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOUIMXCA B pealbHOW ku3HU. OOyuvaroumiics JOKEH HayyuThCs
OTIPENENUTh TEOMETPUUECKYI0 (PUrypy, omucaTh CIOBaMHU JaHHBIA 4YepTEX WU
PUCYHOK, HAalTH IJIOMIAh 3€MEIBHOTO YUacTKa, pacCYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO KabOens uiau TpeOyemble pa3Mepbl rapaxka sl aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOPAsl, BBIYMCIHUTENbHAA JUHUS B W3YYEHUH TE€OMETPUHU.
[Ipu pemenuu 3agad MPaKTUYECKOTO XapakTepa OOYyYarOLIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENU pEATbHBbIX JKU3HEHHBIX CUTYyallMil, MNPOBOIUTH
BBIYHCIICHHS U OLIEHUBATDH aJIEKBAaTHOCTH ITOJIyYEHHOT'O pe3yJIbTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTMMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIOJb30BaTh OMPENEIEHUS T€OMETPUUYECKUX (PUTYD
U TOHATUHN, JIEMOHCTPUPOBATH NPHUMEHEHHUE MOIYYEHHBIX YMEHHH B (pusuke u
TEXHUKE. OTU CBs3W Haubosiee SpKO BUIHBI B TeMax «BekTopb»,
«TpuroHomerpuueckue COOTHOIIEHUs»», «Meron koopauHar» U «Teopema
[Tudaropa.

YueOHnblii kypc «['eomeTpusi» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pPa3leibl
comepxkanus: «l'eomerpuueckue Qurypsl W HX CcBOHcTBa», «W3mepenue
FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOPAMHATBL HA  IUIOCKOCTH,
«Bexropb», «/IBuxenus miockoctny, «IIpeobpazoBanus moaoous».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 waca B Henelnmw), B 8 kiacce — 68 yacoB (2 4aca B HeAemn0), B 9
Kiacce — 68 gacoB (2 yaca B HEZICIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yrona. Buasl
yIiioB. BepTukanbHble W CMEXHBIE yIUIBL. buccektpuca ymia. Jlomanas,
MHOTI'OYTOJIbHUK. [lapainenbHOCTh U EPIIEHIUKYJIAPHOCTD MPSMBIX.

Cummerpuunble  ¢Qurypel. OCHOBHBIE CBOICTBA OCEBOW CHMMETPUHU.
[IpuMepsl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C TOMOULIBIO LUPKYJIS M JMHEUKU. TpeyroybHHUK.
BricoTa, Mmennana, GuccekTpuca, uX CBOWCTBA.

PaBHOOEOpEeHHBII M  PABHOCTOPOHHMI  TpeyrojdbHHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpolicTBa M TpU3HAKM pPaBHOOEAPEHHOTO TpeyroybHUKa. Ilpu3Haku
PABEHCTBA TPEYTOJLHUKOB.

CBolicTBa ¥ IPU3HAKH NApAJLIENbHBIX MPsAMBIX. CyMMa yIJIOB TPEYTrOJbHHUKA.
Breninue yrisl TpeyroiabHuUKa.

[IpsmMoyrosbHBI  TpeyroiabHUK. (CBOHCTBO MEAHMaHBl MPSAMOYTOJIBHOTO
TPEyrojdbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IlpusHakum  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJILHUKOB. 1 IpsIMOYTrONbHBIN TPEYTONBHUK C YoM B 30°.

HepaBencTBa B IreOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OOiblIeM yriie U OOJbIIEH CTOPOHE TPEYroJIbHHKA.
IleprieHaMKyIISAp ¥ HAKJIOHHAS.

I'eomerprueckoe MecTo TOYeK. buccektpuca yrina W CEpeIUHHBIN
NEPIICHIUKYJISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMeTp, HUX CBOWlcTBa. BzammHoe
pacIoJIoKEeHUEe OKPYKHOCTH U npsMou. KacartenbHas M cexymas K OKpy»KHOCTH.
OKpyXHOCTb, BHOHMCaHHas B Yyroi. BrnucaHHas u© onucaHHas OKPYKHOCTH

TPEyTOJbHHUKA.
8 KUIIACC

YerplpéxyronbHuKU. [lapamienorpamm, €ero npu3Hakd U CBOMCTBA. HacTHbIE
cllydyad NapajuiesiorpaMMOB (MIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU M
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOHCTBA U NPU3HAKHU.
[IpsAmoyrosibHas Tpamenus.

Meron ynasoenuss menuansl. LlenTpanbnas cummerpus. Teopema daneca u
TEOpEMa O NPONOPLUUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneunu. LIeHTp macc TpeyronbHuKa.

[Togobue TpeyroapHukoB, kKodbdumment mnoaodus. IlpuzHaku momodus
TPEeYroibHUKOB. [IpriMeHenre nogoous npu peleHny NpakTUUYeCKUX 3a/1ay.



CpoiicTBa miuomazeil reomerpuueckux Quryp. DopMynbl Ui TUIOLIAAN
TPEYroJIbHKKA, NapajjienorpaMma, pomOa u Tpaneruu. OTHOUIEHUE IUIoMaaei
0I00HBIX (UTYP.

Brruncienne miomaaed TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemenun
NPaKTUYECKUX 3a]ad.

CHHyC, KOCHHYC, TaHI€HC OCTPOIO yIJIa MPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpUrOHOMETpUYECKHe (QYHKIUU
yrioB B 30, 45 u 60°.

BnucanHble M LIEHTPAJIbHBIE YIVIBL, YIOJl MEXKIY KacaTelbHOW M XOPAOH.
Yriel  MexIy XOpJaMH M CEeKyIUMMH. BrucaHHble H  ONMCAaHHBIC
YeThIPEXYTOJbHUKNA. B3anmMHOE pacnonoxeHue aAByX OKpyxkHocre. Kacanume

oKpy>kHOCTel. O011I1e KacaTelbHbIE K JBYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, xkocunyc, TaHrenc ymmoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB.
PemieHne mnpakTHUeCKMX 3aJad C HUCIOJb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpoOU3BENCHHH OTPE3KOB XOpJ, TEOPEMBbl O TMPOU3BEICHHUU
OTPE3KOB CEKYILHUX, TEOPEMA O KBaIpaTe KacaTelIbHOM.

Bektop, anuHa  (MOAyJdb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAINPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpalMu HaJ BEKTOpaMH. PazmokeHue BEeKTOopa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIIS1 HAXOKAEHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IIOCKOCTH. YPaBHEHHUS MPSMON U OKPY>KHOCTH
B KOOpAMHATaX, IMEPECEUCHHE OKPYKHOCTEN U MpsAMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmMHAa OKpyxkHOCTH. I'pamycHas wu
paauaHHash Mepa yrIja, BBIUUCIEHUE IJIUH Oyr OKpyxkHocTed. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBr>KeHUs TUIOCKOCTH U BHYTPEHHUE CUMMETpUM (GUryp (sleMeHTapHbIe
npexacrasinenust). [Tapamnensubiil nepenoc. [loBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA [POI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJIbTATBI OCBOCHHUS TMPOTpaMMbl  Y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) marpuoTHYecKoe BOCIMTAHUE:

MPOSIBIIEHUEM HHTEpeca K IPOUUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTeMaTUKH, IICHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKCHHMSM  POCCUMCKUX
MaTEMATUKOB M POCCHUMCKOM MAaT€MaTUYE€CKOM IIKOJbI, K HUCHOJIb30BAHUIO 3TUX
JOCTHXKEHHMM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMTOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA U pealh3aIii ero
npaB, TPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHI, MPOIEAYp TPaKJaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C TMPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHHM HayKH, OCO3HAHUEM BaKHOCTHU
MOPaTbHO-ITUYECKUX MTPUHIIUIOB B ACATEIBHOCTH YUEHOTO;

3) TpyaA0oBOEe BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTH€ B PCEIICHUHU MPAKTHUYECKUX 3aaad
MaTeMaTU4eCKOW HANpaBI€HHOCTH, OCO3HAHUEM Ba)XXHOCTHU MaTEMATHYECKOTO
o0pa3oBaHMs Ha MPOTHKCHUHM BCEH JKU3HU IJIs YCHENTHOW MPOQEeCCHOHATBLHON
JESATeIbHOCTH U pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHJIUBHUIy ATHHOU TPAEKTOPUH 00OPAa30BaHUS M )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBLHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ad, PEHICHUH, pacCyXICHUM, YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 NO3HAHMS:

OpPUEHTAME B JEATEIbHOCTH HA COBPEMEHHYI) CHCTEMY HAyYHBIX
MIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHs YEJIOBEKa, MPUPOJIBI U
oO1recTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HayKd Kak cdepbl 4YeloBeYeCKOu
NEATENLHOCTH, ITANOB €€ Pa3BUTHSI M 3HAYMMOCTH JUISl Pa3BUTHUS LUBUIIM3ALWH,
OBJIQJICHUEM SI3IKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpeICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATEIbCKOM
NEeATEebHOCTH,



6) ¢usnyeckoe BocnuTaHue, (GopMHpPOBaHHME KYJbTYPbl 310POBbS U
IMOLUOHAJIBLHOTO 0JIArOMOJIyYHS:

TOTOBHOCTBHIO NPUMEHITH MaTEMaTHYECKHE 3HAHUS B HMHTEpPEcax CBOETO
30pOBbs, BEJACHUA  370poBOoro oOpa3a JKM3HU  (30pPOBOE  MHUTAHMUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHM MW OTIbIXa, peryispHas ¢Gu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, TMPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO ke MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTHYECKOE BOCIIMTAHUE:

OpUEHTAIlMe HA TPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JJIsl pEelICHUd 3a1a4
B 00JIaCTH COXPaHHOCTH OKPY KAloIIeH Cpepbl, IUIAHUPOBAHHUS TIOCTYNKOB H
OLCHKA HMX BO3MOXHBIX TOCJIEACTBUN Il OKPY’KAIOLIEW Cpeabl, OCO3HAHUEM
I00ATLHOTO XapaKTepa KOJOTHYECKUX MPOOJIEM U IyTEeH X pelieHus;

8) ajanTanus K M3MEHAWINMMCH YCJIOBHAM COLMAJBLHOM U NMPHUPOAHOM
cpeabl:

TFOTOBHOCTBIO K JCHUCTBUSAM B YCIIOBUSX HEONPEICIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO I€ATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJIEH, NMPUOOpeTaTh B COBMECTHOM JCATEIBLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 OIIbITA JIPYTHX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpPOBATH UJIEH, TIOHSITHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBECHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, TUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYH)  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI3OB, TPEOYIOMUIA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIICHUS U JehcTBUS, (OPMYJIHMpPOBATH U OICHUBATH PUCKU U
MOCJIeNCTBUS, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornueckue AelicTBUA:

e BBUIBIIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOIIEHUH MEXAy NOHATUAMHU, (HOPMYIHPOBAThH
ONpENENeHUs]  TNOHATHM, yCTAaHABIMBAaTh  CYLIECTBEHHBIA  IpHU3HAK
KJIaccu(pUKalMy, OCHOBaHUS JUisi OOOOUIEHHS M CpPaBHEHMS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAIU3A;

e BOCIPUHHUMATH, (GOPMYJIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHHS:
YTBEPJUTENbHBIE W OTPULATENbHBIE, €AMHUYHBIC, YacTHbIE U OO0IIHe,
YCIIOBHBIE;



BBISIBIISATH ~ MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeunss B (akTax, MAHHBIX, HAONIONCHUSAX W YTBEPKICHUSX,
npeayiaraTh KpUTEPUH JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;
JenaTh BBIBOABI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX H
WHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa3oupaTh 0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUU (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIBHO HECIIOXKHBIC JIOKa3aTeIhCTBA
MaTreMaTu4eckux (PakToB, BBICTpAWBATh AaApPTYMEHTAIMIO, TPHUBOJUTH
MpUMEpPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWpATh CMOCOO pereHus ydeOHOW 3amauu (CpaBHUBATH HECKOJbKO
BApMAHTOB pEIICHMs, BBIOMpATh HawOolee MOAXOMSIUNH C y4ETOM
CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPHUER).

Bba3oBble ucciienoBarejbcKkye 1eCTBYUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKUII MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIBHO yCTaHaBJIMBATh HCKOMOE U JIaHHOE, (HOpMHPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAWTh TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEA0BAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Ty COO0ii;
CaMOCTOSITENIbHO (OPMYJIHPOBaThH 000OIIEHUSI U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOTIOEHHsI, WCCIIEJOBAHUSA, OIEHUBATh JTOCTOBEPHOCTH
MOJIyYEHHBIX pPe3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

POTHO3UPOBaTh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKKe BbBIIBUIaTh
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh M HW30BITOYHOCTH HMH(OpMaIMM, JaHHBIX,
HEOOXOAUMBIX JIJISl pEIICHUS 3a/1a4H;

BbIOMpaTh, AaHATU3UPOBATh, CHUCTEMATHU3HPOBATh M HHTEPIPETHPOBATH
UH(POPMAIIHIO PA3IUYHBIX BUJOB U ()OPM MPEICTABICHUS;

BbIOMpaTh (opMy TmpencTaBieHHs HWHGOPMAMM W WIUTIOCTPUPOBATH
pemiaeMble 33Jayd CXEMaMH, JIuarpaMMaMu, HWHON Tpapukod U HX
KOMOUWHAIIUAMU;

OIICHWBATh HAAEKHOCTh HH(OpPMAIMHM IO KPUTEPHUSIM, MPEAT0KEHHBIM
YUHUTENEM WU CPOPMYJIUPOBAHHBIM CaAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCaIbHbIE Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU
U LETSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEeUICHUS
3a7a41, KOMMEHTUPOBATh NOTYUEHHBIN pe3yIbTarT;

B X0JI€ 00CYXAE€HHUs 3aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJAaeMOU TEMBI,
npoOJIeMBl, perraeMoil 3a7auu, BbICKa3bIBaTh MJICH, HAIlEIEHHBIC HA TIOMCK
pEIIeHHs, COIMOCTaBIsATh CBOM CYXICHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JHalora, OOHApyXMBaTh pPa3M4Me€ W CXOJACTBO TMO3MIIHMH, B
KOPPEKTHOI (opme GopMyTupOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABISATh  PE3ydbTaThl  PEIICHUSA 3a/1a4u, HKCIIEPUMEHTA,
MCCIIEI0BAHMS, TPOEKTA, CAMOCTOATEIBHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C y4€TOM 3aj1au Mpe3eHTALNN U OCOOCHHOCTEH ay IUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW Y UHIUBUIY AIbHON
paboThHI IPU PEHICHUH YUYEOHBIX MaTeMaTUUYECKUX 3a/1a4;

NPUHUMATH LIE€1b COBMECTHOM NEATENbHOCTH, IIAHUPOBATh OPraHU3ALIMIO
COBMECTHON paboThl, pachpenensTh BHIbI pPabOT, JOrOBapHUBAThCH,
o0cyXaaTh TPOIIECC M Pe3yabTaT padboThl, 00001mMAaTh MHEHUS HECKOIBKHIX
JIIOJICH;

y4acTBOBaTh B TIPYyMIOBBIX (opmax pabotel (0OCyxaeHusi, OOMeH
MHEHHSIMHU, MO3TOBBIC IITYPMBI U JIPYTHE), BEITIOIHATH CBOIO YaCTh PaOOTHI
U KOODAMHHPOBATH CBOU JEUCTBUS C JPYTUMHU WICHAMH KOMAaHJIBI,
OIICHWBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM,
chOopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSTENIBHO COCTAaBJIAThH IUIAH, aIrOPUTM pPEIICHMs 3a1a4yd (WIH €ro
4acTb), BbIOMpaTh CIOCOO pelIeHUs C Y4ETOM HMMEIOLIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTUPOBAThH
BapHAaHThI PEUICHHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPO.Ib, MO OHAJILHbII HHTEJJIEKT:

BJIA/IETh CIIOCOOAMHU CaMOTMPOBEPKH, CAMOKOHTPOJIA MPOLIecca U pe3yibTara
peIIeHUs MaTeMaTHIeCKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HallICHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEATEIHHOCTH MOCTABICHHON e U
YCIIOBUSAM, OOBSCHATh NPUUYUHBI JAOCTHXKEHUS WM HEJOCTHXKEHHS IIElu,
HAXOJUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K xoniry oOydeHus B 7 kJjacce O0OydarOUIuicS MOJYYUT CIEAYIOUIUE
PEAMETHBIC PE3YIIbTATHI:

Pacno3naBath M3ydYeHHBIE TE€OMETPUYECKUE (DUTYPBI, OMNPEACHsATh UX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaTh TEeOMETpUUYECKHEe (UTYpPHI, BBIMOIHATH
YepTekKu MO YCIOBUIO 3adaud. M3mepsATh JUHEWHbIE W YIJIOBBbIE BEJIUYUHBI.
Pemrars 3aaun Ha BBIYUCICHUE JITTUH OTPE3KOB U BEJIMYHUH YTJIOB.

Jenats rpyOyr0 OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH TPEIMETOB B
peanbHON KU3HHM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX
00BEKTOB MO TOPSIIKY BETUYUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 33/1a4aM.

[lonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, WCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIHHUKOB P PEIICHUU 33/1a4.

IIpoBOANTE JTOTMYECKUE PACCYKICHUS C MCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJUaHbl, MPOBEAEHHOM K  TUMOTEHY3€  MPSMOYTOJILHOTO
TPEYTOJbHUKA, B PEIICHUN F€OMETPUUYECKUX 3aad.

Onpenenars napawieaIbHOCTh IPSIMBIX C TIOMOIIIBIO YTIIOB, KOTOpbIe 00pa3yeT
¢ HUMU cekymas. Onpenenars napauieIbHOCTh MPAMBIX C MTOMOIIBI) PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOW NPSMOM O TOYEK APYTOU MPSAMOU.

Pemiats 3a1auun Ha KiieTyaTroi Oymare.

[IpoBOUTH BHIYUCIEHUS W HAXOJUTh YUCIOBbIE MU OyKBEHHBIC 3HAUYCHUS
yIJIOB B TEOMETPUYECKHMX 3aJadyax C MCIOJIb30BAHUEM CYMMBbI YTJIOB
TPEYyTOJbHUKOB ¥ MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TpH
NEepPeCceYeHN JBYX MapajlyICNbHBIX MPSMBIX ceKyuied. Pemars npakThuyeckue
3a/1a4¥ Ha HAXOXKJICHUE YTIJIOB.

Brnanerb MNOHSTHEM TIEOMETPUYECKOIO MeECTa TOYEK. YMETh ONpeNesiTh
OMCCEKTPUCY yIJia M CEPEIUHHBIN MEePICHANKYJISIP K OTPE3KY KaKk TeOMETPHIECKUE
MecCTa TOYEK.

DopMyIHUPOBATH OMPEACICHUS] OKPY>KHOCTH M KpyTa, XOpAbl U JUaMETpa
OKPY>KHOCTH, MOJb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSATH 3TU CBOMCTBA IIPHU
pelIeHnN 3a1a4.

Brnanerh mMoHSATHEM OINMHUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxonuTh €€ neHtp. [lonmb3oBaThbes (akTamMu O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA TMEPECEKAIOTCI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIEHIUKYJISIPBl K CTOPOHAM TPEYTOJIbHUKA EPECEKAOTCS B OJTHOM TOUKE.

Bnagere noHsiTHEM KacaTeNbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U pajilyca, MPOBEAEHHOIO K TOUKE KaCaHUs.



[Tonb30BaThCs MPOCTEUIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMHU, ITOHUMATh
UX MPAKTUYECKAN CMBICIT.

[IpoBOIUTHE OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO IUPKYJIS U
JIMHENKHU.

K xoniy oOydenuss B 8 kJiacce OOyyaromuics TMOMYYUT CIEAYIOIIHE
peaMETHbBIC PE3YIIbTATHI:

Pacno3naBath OCHOBHBIE BHJbBl UYETHIPEXYTOJBHUKOB, HX DJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsATh CBOMCTBA TOYKH TEPECEUCHHS MEIuaH TPEyroyibHUKa (IIEHTpa
Macc) B pELICHUH 3a71a4.

Bianets moHATHEM CpeIHEN JIMHUM TPEYTOJbHUKA M Tpaneuuu, NPUMEHSTH
X CBOMCTBA IpPHU PEIICHUHM TreoMeTpuyeckux 3aaad. [lomp3oBarbcs Teopemon
Qaneca ¥ TEOPEMON O TPONOPLUMOHATBHBIX OTPE3KaxX, IPUMEHSITh UX JJI PEILICHUS
MPAKTUYECKUX 33]1a4.

[IpuMeHATh MpU3HAKK TIO00US TPEYTOILHUKOB B PEIICHUHA T€OMETPUICCKIX
3a/1a4.

[Tons3zoBaThest Teopemoit [ludaropa mns pemieHUsT TEOMETPUUYECKUX U
npakTudeckux 3anad. CTpouTh MaTEMaTUYECKYI0 MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSATENbHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagerp mNoOHATHMAMU CcHHycCa, KOCHMHYyca M TaHITE€HCa OCTPOro yria
NPSIMOYTOJBHOTO TPEeyroiabHUKa. [101b30BaThCSl STUMH MOHATUSIMU JJISI PEIICHUS
MPAKTUYECKUX 3a]1ay.

Beraucnsars (pazauuHbIMUA cIOCOOaMM) TUIONIAAb TPEYTOJIbHUKA W TUIOIIAIN
MHOTOYTOJIBHBIX  Guryp (MOJNB3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJISATOPOM).
[IpuMeHsTh MOTyYeHHBIE YMEHUS B MPAKTUYECKUX 3a7adax.

Brnanerb NOHSATHUAMM BIHUCAHHOTO W LEHTPAJIbHOIO YIJIa, MCIOJb30BATh
TEOPEMbI O BIIMCAHHBIX yTJaX, yriax MEXay XOpAaMH (CEeKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOM M XOPAO0M MPU PEIICHUH T€OMETPUYECKHUX 3a]a4.

Bianerh MOHSTHEM ONHMCAHHOTO YETHIPEXYTOIbHHKA, MPUMEHSATH CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA P PEUICHUHN 3a4a4.

[IpuMeHsITh MOTYyUYEHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEeMaTUUYECKHUE
MOJENH VIS 3a/1a4 PEAIbHOM KU3HU U MMPOBOAUTH COOTBETCTBYIOLINE BBIYUCICHUS
C TpUMEHEHHWEM IMOoAO0OUsS U TPUTOHOMETPUHU (TOJB3YSICh, TJe HEO0OXOAUMO,
KAJIBKYJIITOPOM).

K xoniy oOydenus B 9 KJacce OOydYarolUiCsA TMOJYYUT CIEIYIOIINE
peaMETHbBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPHYECKHE (DYHKIIMM OCTPHIX YTJIOB, HAXOIUTh C HX
MOMOIIIbIO PA3JIUYHBIE DJIEMEHTHI TMPSMOYTOJIBLHOTO TPEYTOJbHHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY ). HaxouTh (C TOMOIIBIO KaTbKYJISTOPa) ATUHBI
Y YTJIBI 7151 HeTaOMMYHBIX 3HAYCHHI.

[Tonb3oBaThest popMyliaMu PUBEICHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM Il HAXOXJACHUS COOTHOIICHWH MEXAYy TPUTOHOMETPUYECKUMHU
BEITUYMHAMHU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCUHYCOB /TSI HAXOXKJIEHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pPEUICHHEe TPEYroJbHUKOBY»), MPUMEHATH WX TMpHU
pEILICHNH TeOMETPUYECKUX 3a/1a4.

Bnagerp moHsATHSAMH — mpeoOpa3oBaHHMS — MOAOOHS, COOTBETCTBEHHBIX
371eMeHTOB MoI00HBIX (uryp. [lomb30BaThCsi CBOMCTBAMHY MOI00US POU3BOIBHBIX
duryp, yMerb BBIYUCIATH UTMHBI W HAXOJUTh YIJBIl Y TOJOOHBIX Quryp.
[IpumeHsTH CBOIMCTBa MOAOOMS B MPAKTHYECKHX 3a7avyax. YMETh NPUBOIUTH
MpPUMEPHI MOJAOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

[Tosp30BaTHCS TEOpEMaMHU O MPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TCOMETPHUYECKUN W (U3NUECKUIN
CMBICII, TPUMEHATh HMX B PEUICHUU TECOMETPUYECKHX U (PUIUUYECKUX 3aj]ad.
[TpumeHsTH CKaTApHOE MPOU3BEICHUE BEKTOPOB JIJIs1 HAXOXKICHUS IJTUH U YTJIOB.

[lonb30BaThCs METOAOM KOOPJIMHAT HA IUIOCKOCTH, NPUMEHATh €ro B
PEIICHNN TEOMETPUIECKUX U MTPAKTHUECKUX 3a/1a4.

Brnanets MOHATHSMU TMPaBUIBHOTO MHOTOYTOJIBHHMKA, IJIWHBI OKPY>KHOCTH,
JUTMHBI YT OKPY>KHOCTH W PaJMaHHON MEpHI yTIila, YMETh BBIYUCIATH IDIOMIATH
KpyTa u ero yacteid. [[puMeHsITh MoTy4eHHbIE YMEHUS B IPAKTHYECKUX 3a/1adax.

Haxomuth ocu (WM HEHTPBI) CUMMETPUH (PUTYpP, TPUMEHSTH JIBMKCHUS
TUTOCKOCTH B MIPOCTEUIITNX CITyJasiX.

[IpuMeHATh MOy4YeHHBbIC 3HAHUS HA MPAKTHKE — CTPOUTHh MaTEeMaTUYECKUE
MOJIEIH JIJIs 33]1a4 peabHOM JKU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TNPUMEHEHWEM TMOAO00MS M TPUTOHOMETPHUYECKHX (QYHKIHUH (MOIB3ysCh, TIe
HE0OXOUMO, KATBKYJIITOPOM).



TEMATHNYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIEKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kourpoabubie | TIpakTuyeckue (1uubp )
NMporpaMmel Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
[IpocTeiimme reoMeTpudyeckue PUTrypsl u
1 I/I)I: cBoiictBa. U3me TepHHe FeOMﬁ(Eb I/I};I;CKI/IX 14 Bubnuorexa LIOK
' P ™ https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmorexa [IOK
2 T 22 1
pEyTOREREE https://m.edsoo.ru/7f415e2e
3 [TapannenbHble psIMBbIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TpEeyroJbHUKa https://m.edsoo.ru/7f415e2e
4 OKpyX)HOCTb 1 KpyT. [ 'eomeTprueckue 14 1 bubnuoreka [IOK
MIOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
5 IT 600 4 1
OBTOPCHIE, ODODIICHHE SHAHHIH https://m.edsoo.ru/7f415e2e
OBUIEE 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 yacos DJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM uudposbie
Ne n/m pasi Kontpoabnsie | IlpakTnueckue (mupp )
NporpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
.. bu6mmoreka [IOK
1 Bt 12 1
STRPEXy TN https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopemMa o
2 MPONOPLUOHATBHBIX OTPE3KaX, MOJ00HbBIE 15 1 bubamorexa LIOK
poTiopHt P oA https://m.eds00.ru/7f417e18
TPEYTOIbHUKH
[Imomans. Haxoxaenue miomanen
3 Tpe IfOJi,HI/IKOB u i[/moro FOJIIEHHBIX ¢bur 14 1 bubmmorexa [IOK
pey Y YP- https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX Guryp
4 Teopema IIudaropa n Hauana 10 1 bubnmnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTiIBl B OKPYKHOCTU. Brincanusie u
5 OIHMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnunoreka [IOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEH
bu6nmunorexa [IOK
6 I1 0006 i 4 1
OFTOPEHEE, GDODIICHUS SHALMH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

Kosnu4yecTBo yacoB DJIEKTPOHHbIE
HauMeHOBaHUeE pa3iesioOB U TeM (uudposbie)
Ne n/m Kontpoabnsie | IlpakTuyeckue
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnunoreka [IOK
CHHYCOB. Perienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. MeTpudeckue 10 1 bubnmnoreka [JOK
COOTHOUIEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmnnotexa IIOK
B 12 1
3 SICTOpHL https://m.edsoo.ru/7f41al2c
bubmnotexa IJOK
4 9 1
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH https://m.edsoo.ru/7fA1a12¢
IIpa € MHOTOYTO KH. a
;| oo Joos | B 0
Py H HU pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue nommaei
bu6nmmorexa [IOK
6
0 Hpwrketius nrockocTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIUS 7 5 bu6nmmorexa [IOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsieMble pegMeTHBIE Pe3yJbTaThl 0CBOCHHS OCHOBHOM
NpoBepPseMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTarta
6 I'eometpus
Pacno3HaBaTh M3y4eHHbIE T€OMETpUUecKue (UTYpPBI, ONMPEAENATh UX
B3aMMHOE pACIIOJIOKEHHE, M300pakaTh TeoMeTpuyeckue QUrypsl,
6.1 BBINOJHATh YEPTEKU IO YCIOBUIO 3ajauyu. V3mepsTh guHEHHbIE U
YIJIOBbIE BEJIMYMHBL. PemaTh 3ajauu Ha BBIUNCICHUE AJIMH OTPE3KOB U
BEJIMYMH yTJIOB
Henate rpy0Oy10 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYUH MPEJIMETOB B
6.2 peanbHOM JKU3HH, pa3MepoB MPHUPOAHBIX O00bEeKTOB. Paznuuarte
pa3Mephl ATUX OOBEKTOB IO MOPSAKY BETUIHHBI
6.3 CTpouTh YepTekKU K TEOMETPUUYECKHUM 3a/1auam
[Tonp30BaThCs MpU3HAKAMHM PABEHCTBA TPEYTOJbHUKOB, UCIIOIb30BaTh
6.4 IPU3HAKU U CBOICTBA paBHOOEAPEHHBIX TPEYTOJBbHUKOB IIPU PEILIECHUH
3a1a4
65 [IpoBomuTe  JOTMYECKHE  PACCyX ACHHMS C  HCIOJIb30BAHUEM
' reOMETPUUECKUX TEOPEM
[Tonb3oBaTbes IpU3HAKaMU paBeHCTBa MPSAMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEIMAHbI, NMPOBEAEHHON K T'HMIIOTEHY3€
IPsIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a1a4
OnpenensaTh NapauieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbBIE
6.7 oOpasyeT ¢ HUMH cekyuias. OnpenensaTs napajaeabHOCTh MPSIMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM MPSIMOM JIO0 TOYEK
JIpYyTOW MpsMOit
6.8 Pemiate 3aaun Ha KieTyaToi Oymare
6.9 [TpoBOIUTH BBHIYMCICHUS M HAXOIUTh YHCIOBbIE U OyKBEHHBIE

S3HAUYCHHA YITIOB B TICOMCTPHUUYCCKUX 3aJadax C HCIIOJIb30BAHHUECM




CyMMBI YTJIOB TPEYTOJIBHUKOB U MHOIOYIOJBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TNEPECEUYCHUU JIBYX MapajlJIe/bHBIX MPSIMbIX

ceKymefI. Pemate IMPAKTUYCCKUE 3a/1a4d Ha HAXOXKICHHUC YIJIOB

BJ'I&I[CTI) IIOHATHUEM TCOMETPUUCCKOTO MECTa TOYCK. Ymern

6.10 OTIpEeNeNaTh OUCCEKTPHUCY YIJIa M CEpPEeJAMHHBIA MEepPIeHIUKYIAp K
OTpE3Ky KaKk FreOMETpHUUECKHe MeCTa TOUeK
@dopmynHupoBaTh OMpENeNeHUs] OKPY)KHOCTH W Kpyra, XOpAbl H
6.11 qUaMeTpa OKpPYXKHOCTH, IIOJIb30BaTbCsl HX CBOHCTBAMHU. YMeETh
NPUMEHSTh 3T CBOWMCTBA MPHU PEIICHUH 3a/1a4
Bnagerh moHATHEM OMHCAHHOW OKOJIO TPEYrOJbHUKA OKPYXHOCTH,
yMeTb HaxoiuTh e€ wneHtp. Ilomp3oBatbes dakTtamMu O TOM, YTO
6.12 OHMCCEKTPHUCHI YTII0B TPEYTOJIbHUKA MIEPECEKAI0OTCsl B OJJHOM TOUYKE, U O
TOM, YTO CEpEIUHHBIE MEPIEHIUKYJSAPHl K CTOPOHAM TpPEyroJbHHUKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnagerp mnoHsTHEM KacaTeNbHOW K OKpPYXHOCTH, I10JIb30BaThCS
6.13 TEOpEMO O TEPHEeHAMKYJISPHOCTH KacaTeJIbHOW M  paauyca,
IPOBEIEHHOIO K TOUKE KaCaHUs
6.14 [Tonb30BaTbcs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpaBEHCTBaMH,
' NOHUMATh UX MPAKTUICCKHIA CMBICIT
6.15 [IpoBOAUTE OCHOBHBIE TI'€OMETPUYECKHE MOCTPOCHHS C IOMOIIBIO
' IUPKYJIS U JINHEHKU
8 KNIACC
Kon .
IIpoBepsieMble MpeMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOI0 00111er0 00pa30BaHus
pe3yJbTaTa
6 I'eometpus
6.1 Pacrio3HaBaTh OCHOBHBIC BUBI YETHIPEXYTOIBHUKOB, WX AJIEMEHTEHI,
' [0JIb30BAThCS UX CBOMCTBAMU IPU PELICHUH T€OMETPHUUECKHX 3a1a4
6.0 [IpuMeHsATh CBOWCTBA TOYKM TIEPECEUEHUS MEIUaH TPEyTOIbHHUKA
' (enTpa Macc) B penieHuu 3a1a4
6.3 Bnagers mnoHATHEM cpeaHeW JMHUM TPEYTOJbHUKA W TpPAaIleLHH,

MMPpUMCHATL HX CBOMCTBA npu peHICHUU TICOMCTPHYCCKUX 3aaa4.




[Tonp3oBatbCs Teopemont Paneca U TEOPEMON O IPOMOPLUUOHAIBHBIX

OTpE3Kax, MIPUMCHATH UX IAJI PCUHICHUA ITPAKTHUYCCKUX 3aaa4d

6.4

[IpumMensaTs npu3HakM NOAOOUS  TPEYrOJbHUKOB B  PEILIEHUU

TCOMETPUUCCKUX 3aaa4d

6.5

[Tonp3oBaThest Teopemoit [Iudaropa ans pemeHUs: TEOMETPUUECKUX H
npakTuyeckux 3ajnad. CTpouTh MaTeMaTHYEeCKyl0 MOJelb B
MPAKTUYECKUX 3a/1adyaxX, CaMOCTOSITEIbHO JIeNlaTh YePTEXK M HAXOJIUTh

COOTBCTCTBYIOIIUC JIJINHBI

6.6

Bianers moHATHAMHM CHHYCa, KOCHHYCa W TaHI€HCAa OCTPOrO yrIja
IPSAMOYTOJIBHOTO TPEYroyibHUKA. 1l0JIb30BaThCAd 3TUMH NOHATUAMHU

JJIA pCHICHUA ITPAKTUYCCKUX 3a/1av

6.7

Boruncnare (paziauuHbIMM  crioco0aMy) IUIOIAAb TPEYroJbHUKA U
IUIOINAZAM MHOIOYTOJbHBIX (GUryp (MONb3ysACh, Ile HEOOXOIUMO,
KalbKyJIsTOpoM). IIpuMeHsATh MoslydeHHbIE YMEHHUS B MPAKTUYECKHX

3agadax

6.8

BnageTs NOHATUSIMM BIMCAHHOT'O U LIEHTPAJILHOT'O YIJIa, UCII0Ib30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaxX, yriax MexAy XOpAaMmu (CEeKyIIUMH) U
yrile MEXJy KacaTeJIbHOW M XOpJOM NMpPHU PEUICHUH I€OMETPUUYECKHX

3aaad

6.9

BJIaI[eTL IIOHATUEM OIIMCAaHHOI'O quBIpéxyFOHbHI/IKa, INpUMCHATDb

CBOMCTBA OIIMCAHHOT'O LIeTI)IpéX}’l"OJ’II)HI/IKa IIpyu pCUICHUHA 3a1a4

6.10

[IpumeHATh TONYyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOMUTH
MaTeMaTHYECKUE MOJENH IS 3a/Ja4 PeajbHOW KU3HH U MPOBOJMTH
COOTBETCTBYIOIIME BBIYUCICHUS C TNPUMEHEHHUEM TMOJI00HS W

TPUTOHOMETPHH (MOJB3YSCH, IIe HEOOXOAUMO, KaJbKYISTOPOM)

9 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTaTa

IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT0 00111€r0 00pa3oBaHus

6

I'eomeTtpus

6.1

3HAaTh TPUTOHOMETpPUYECKHE (PYHKIHMHU OCTPHIX YITIOB, HAXOIUTH C MX

IMOMOIIBKO PA3JIUYHBIC JJICMCHTHI IMPAMOYIOJbHOI'O TPCYrOJIbHUKA




(«pemieHre  MPSAMOYTOJIBHBIX  TPEYrodbHUKOBY»). Haxomuts (c

MOMOIIBIO KaNbKYJIATOPA) ITUHBI M YTIIBI 1] HETAOIMYHBIX 3HAUCHHUI

6.2

[Tonb3oBarbCs dbopmynamu MIPUBEJCHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM Uil HAXOXKJEHHS COOTHOIICHUI

MECXKAY TPUTOHOMETPHUICCKUMU BCINYHNHAMU

6.3

Hcnonb3oBaTh TEOpEMBbl CHUHYCOB M KOCHHYCOB JJIsl HAaXOXKICHHS
Pa3IUYHBIX 3JIE€MEHTOB TPEYroJIbHUKA («pEIIeHUEe TPEYTOJbHUKOBY),

IMPUMCHSTH UX IIPU PCHICHUU 'COMCTPUUCCKUX 3a1a4

6.4

Bnagets moHATHUSIMH TpeoOpa3oBaHUsl MOAOOMS, COOTBETCTBEHHBIX
aneMeHToB moAo0HbIX ¢uryp. Ilonb3oBatbes cBoiicTBamu 1OI00US
MPOU3BOIBHBIX (PUTYDP, YMETb BBIYUCIATH UIMHBI U HAXOIUTH YTIbI Y
noao0HbIX (uryp. [IpuMeHsTs cBOMCTBAa MOMOOUS B MPAKTUYECKHX
3ajayax. YMeThb TPUBOJUTH MPUMEpPbl MOAOOHBIX QuUryp B

OKpY’KaIoILeM MUPE

6.5

[Tonb3oBaThecst TeOpeMaMu O WPOU3BEACHHU OTPE3KOB XOpI, O

MPOU3BEACHNUN OTPE3KOB CEKYINX, O KBaApaTe KacaTelbHOMI

6.6

[Tonp3oBaTbCcsi BEKTOpamMH, NOHUMATh MX TIEOMETPUYECKHU U
bu3nYeCKuil CMBICI, MPUMEHSATh UX B PEUICHHH T€OMETPUUYECKHUX U
busnueckux 3amay. [IpumMeHATh CKaIspHOE MPOU3BEICHHUE BEKTOPOB

JJIA HaXOXJICHUS JJIMH U YIJI0B

6.7

ITonb3oBaThCs MCTOJIOM KOOpPAWHAT HA IINIOCKOCTHU, IIPUMCHATH €TI0 B

PCHICHHUHN I'COMETPUYCCKHX U IMTPAKTUYCCKUX 3a/1av

6.8

Brmagers NOHATHAMM — NPAaBUIBHOTO  MHOIOYI'OJBHHMKA,  JUIUHBI
OKPY>KHOCTH, JUIMHBI JYIM OKpPY>KHOCTM WM DPaJUaHHOM Mepsl YIUIa,
YMETb BBIUHCIATH IUIOHNIAAb Kpyra M ero dacrtedl. Ilpumensarts

INOJIYUYCHHBIC YMCHUS B IMIPAKTUYCCKUX 3aJladax

6.9

HaxoauThs ocu win LHEHTpbl CUMMETPHUH (QUTYD, IPUMEHSATH ABHKEHUS

IIJIOCKOCTH B IPOCTEMIINX CITyYasixX

6.10

[IpumeHATh TONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJICNIHN IS 3a7a4 peajbHOW WU3HU W MPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHUEM TON00Hus U

TPUTOHOMETPUYECKUX (YHKIUN (MONb3ysich, TIA€ HEOOXOIMMO,




KaJbKYJISITOPOM)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eometpus
HavanpHble noHsTHs reoMeTpun. Touka, mpsiMasi, OTpe30K, Jyd. Yrou. Buasl
6.1 yriioB. BeprukansHbele M CMexHBIE YIUIbl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHANKYISPHOCTD MPSIMBIX
6.2 CumMmetrpuunbie  ¢urypel. OCHOBHBIE CBOWCTBAa OCEBOH CHMMETPHH.
' [IpuMepbl cHMMETPHH B OKPYXKAIOIIEM MUPE
6.3 OCHOBHbBIE TOCTPOCHUSI C MOMOILBIO LUPKYJIs U JMHEUKU. TpeyrosibHUK
' Bricota, Mennana, OuccekTpuca, UX CBOHCTBA
6.4 PaBHOOenpeHHBII W  PAaBHOCTOPOHHMM  TpPEYyrojbHUKH. HepaBeHCTBO
' TPEYroJabHUKA
6.5 CpoiicTBa W TpPU3HAKKM paBHOOENPEHHOro TpeyronbHuKa. llpusHaku
' PaBEHCTBA TPEYTOJILHUKOB
66 CBoiicTBa 1 NPU3HAKU NMAPAJUIENIBbHBIX NPAMBIX. CyMMa YIJ0B TPEYTOJIbHHUKA.
' BHemnue yrisl TpeyrojibHUKa
[IpssMmoyronbHbIli  TpeyrosbHUK. CBONCTBO MEIMAHBI MPSIMOYTOJBHOIO
6.7 TPEYrojabHUKA, NPOBEAEHHON K rumnoteHyse. IIpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTrOJIBHBIN TPEYTOIBHUK C YIJIOM B
30°
HepaBenctBa B reoMeTrpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OosiblieM yriie W OOJIBIICH CTOPOHE
TpeyroiapHuka. [leprneHuKynsap U HaKJIOHHAs
6.9 I'eomeTpuueckoe MecTo TOYEK. buccekTpuca yria W CepeIUHHBIN
' NEPHEHIUKYIISP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOUEK
OKpY>XHOCTh M KpyI, XOopJla U JAuaMeTp, HuX CcBoicTBa. B3aummHoe
6.10 pacIoJIOKEeHHEe OKpYy»KHOCTH M mpsmoi. KacarenbHas W cekymas K
OKPY>KHOCTH
6.11 OKpy’>KHOCTb, BIHCaHHasi B yroj. BmnucaHHas M omnucaHHas OKpY>XHOCTU

TPEyroJbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEpP:KAHUS

6 ['eomeTpus

6.1 YetpipéxyronsHuku. [lapamienorpaMm, ero npu3Haky U CBOMCTBA

6.2 [IpsmoyronsHUK, poMO, KBagpaT, X IPU3HAKU U CBOWCTBA

6.3 Tpamneuus, paBHoOOKas Tpaneuus, e€ CBONCTBA U Mpu3Haku. [IpsMoyronbHas
' Tpaneuus

6.4 Meton ynaBoenus meauanbl. LlenTpanbHas cumMmetpus. Teopema Paneca u
' TeopeMa O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TuHUM TpeyrojabHuKa U Tpaneuuu. LlenTp macc TpeyronbHHuKa

6.6 [Tonobue TpeyronbHUKOB, KodpduuueHnt nonodus. Ilpusznaku nopodus
' TpeyrojbHUKOB. [IpuMenenune nogo0us npu peleHuH MpakTHYECKUX 3a1a4

6.7 @opmynbl Afd  IUIOIIAAM  TPEyrojibHUKA, MapajienorpamMMa, pomba u
' Tpaneuuu

6. CpoiictBa muomazeil reomerpuyeckux ¢uryp. OTHomeHue mIomaneit
' no100HbBIX GUTryp

6.9 Brruncienue miomaaei TpeyroJibHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permenun
' IPAKTHYECKUX 3a7a4

CuHycC, KOCHHYC, TaHT€HC OCTPOrO yIjla MPSMOYTOJBHOTO TPEyTOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIAECTBO.  TpPUrOHOMETpHYECKUE
¢ynkuu yrios B 30°, 45° u 60°

5.12 BrnucanHble M LEHTpalbHBIE YINIBI, YTOJd MEXAY KacaTeIbHOM M XOpJIOH.
' VYTibl MeXay XOpiaMU U CEKYIIUMU

6.13 BrnucaHHbIE ¥ ONTMCAHHBIE YETHIPEXYTOJIBHUKU

6.1 B3anmHoe pacnonoxeHue IByX OKpykHocTel. Kacanuwe oKpy»KHOCTEH.

OO0mue kacaTeNbHBIE K IBYM OKPYKHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHnc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOecTBO. DOPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMma CHHYCOB. Pemenue
6.2 IPAKTHUYECKUX 3a/a4 C MCIOIb30BAHHEM TEOPEMBl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodwus. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mpou3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUN OTPE3KOB
' CEeKyIIHX, TeOpeMa O KBaJpaTe KacaTeJbHOMI
Bextop, imHa  (MOIyNlb) — BEKTOpa,  COHAINpABICHHBIE  BEKTOPBI,
65 IPOTUBOIOJIOKHO HANpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEPALIUU HAJl BEKTOpamMu. Pa3iioxkeHne BEKTOpa Mo ABYyM
HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopnunatel Bekropa. CkansipHoe MPOU3BEICHHE BEKTOPOB, IPUMEHEHUE JUIs
' HaXO0XACHUS AJIUH U yIJIOB
JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPY)KHOCTU B
6.7 KOOpJMHATAaX, epeceuyeHne OKpy>KHOCTEH U MpsIMbIX. MeToJl KOOpJAUHAT U €To
IpPUMEHEHNE
6.8 [TpaBuiIbHBIE MHOTOYTOJIBHUKI
6.9 Jnuna okpyxHoctu. ['pagycHas ¥ paauaHHas Mepa yIiia, BBIUUCICHUE JUIMH 1yT
' OKpYXXHOCTEH
6.10 [Inomans kpyra, cekTopa, cerMmeHTa
511 JIBuXKEeHUS IJIOCKOCTH W BHYTPEHHHE CHMMETpPUM (Uryp (3jieMeHTapHbIe

npenacrasienust). [lapannensHelii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEEOBAHUS K
PE3VJBbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSI

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUA K NPeAMETHBIM pe3yJbTaTaM
0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O
o0urero odopazoBanus Ha ocHoBe PI'OC

YMeHHe oOonepupoBaTh IMOHATUSMU: MHOXECTBO, IOIMHOKECTBO,
omepanuvy HaJl MHOXXECTBAMM; YMEHHE OIEpUPOBATH IOHATHSIMMU:
rpad, cBsA3HbIM Tpad, AepeBO, LUKI, NPUMEHATh MX HPHU pEIICHUU
3ajlay; yMEHHME MCIOJIb30BaTh Irpaduyeckoe npeacTaBIeHe MHOXKECTB
JUIsl OTIMCAHUs PEANbHBIX IPOLECCOB U SABJICHUM, IPU PELICHUU 3a]1a4

U3 APYTHUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUSAMU: ONPENECICHHUE, aKCUOMA, TEOpEMa,
JI0KA3aTe/IbCTBO; YMEHHUE pACHO3HABaTh MWCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUs, NPUBOJAUTH IPUMEPBl U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHUSA BBICKAa3bIBaHUH

YMeHue omnepupoBaTh MOHATUSIMH: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCIIO, JEIUMOCTh HATypaJbHBIX YHCEN, TPU3HAKH
JETUMOCTH, IIeJIO€ YHUCIIO, MOAYJb YHCia, OOBIKHOBEHHAasl NpOOb H
JnecATuYHas apoOb, CTaHIAPTHBIA BHUJ YHCIIA, PAIlMOHAIBLHOE YHCIIO,
UpPpALMOHAIIBHOE YHUCJO, apU(PMETHUUECKUH KBaJpaTHBIA KOPEHb;
YMEHHUE  BBINOJHATH JEHUCTBHS C  YUCIAMH, CpaBHUBAThb U
YHOOPSIIOYMBAThG YHWCJA, MPEACTABISTh YHCIa Ha KOOPJIWHATHOMN
NpsSAMOM, OKpPYIJISATH YMCIA; YMEHHUE [eJlaThb MPUKUIKY U OIEHKY

pe3ylibTaTa BBIYMCIICHUM

YMeHue omnepupoBaTh MOHSATHSIMHU: CTETIEHb C IIEJIBIM TOKAa3aTelieM,
apuMeTHYeCKuid KBaJpaTHBIH KOpEHb, MHOTOUJICH, alrebpandeckas
Opo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHU
OonbpIIe EIUHUIBI, YMEHHE BBINONHATH pacuéTel 1o (opmynam,
npeoOpa3oBaHusl IENBIX, APOOHO-PAIIMOHANBHBIX BBIPAKCHUH U
BBIPOKCHUI C KOPHSAMH, Pa3I0KEHHE MHOTOWICHA Ha MHOXHUTEIH, B
TOM 4YHCI€ C HCIHOJIb30BaHHEM (OpPMYJ Ppa3HOCTH KBaJIpaToB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMenue ONICPUPOBATH IMTOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAaJApPATHbIE ypaBHEHHS,
IpOOHO-palOHATIbHBIE YPAaBHEHHS C OJHOW TMEPEMEHHOW, CHUCTEMBI
JIByX JIMHEWHBIX YpPaBHEHWH, JTUHENMHbICE HEPABEHCTBA U UX CHUCTEMBbI,
KBaJpaTHblE W JIPOOHO-pallMOHAIbHBIE HEPABEHCTBA C  OJIHOMN
IIEPEMEHHOM, B TOM YMCJIE NPU PELIEHUH 3a7a4 U3 JIPYyTUX MPEIMETOB
M TPaKTUYECKUX 3aJa4; YMEHHE HCIOJb30BaTh KOOPIAUHATHYIO
npsSMYI0 ¥ KOOPJAMHATHYIO TUIOCKOCTH IS M300pakKeHHs pelIeHUiN

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QyHKIMS, TpadUK PYHKIUHU, HYIU
GyHKIHH, POMEXY TKH 3HAKOTIOCTOSIHCTBA, POMEKY TKH
BO3pacTaHus, yObIBaHWs, HaWOONbIIEC W HAMMEHbIIEE 3HAYCHUS
byHKINY; yMEHHE OTIepUPOBATH HOHATHUSIMH: npsiMast
IPONOPIMOHATBHOCTD, JIMHEHHAS (YHKIWS, KBaApaTHYHAs (QyHKIHS,
oOpaTHasi NIPONOPLUUOHAIBHOCTh, Hapabona, runepbosa; yMeHHE
CTpOUTh rpaduku GYHKIHH, UCIIOIB30BaTh rpaduKH IS ONPEACIICHUS
CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, JJIsi PEUICHHUs 3ajau U3 JAPYTUX
y4eOHBIX TPEIMETOB U pEAIbHON IKM3HH, YMEHHE BBIPAXKATh

dbopMyIaMu 3aBUCUMOCTH MEXK]Ty BETUIMHAMHI

Ymenue OIEpUpOBATH MOHATUSIMHU: MI0CJIEIOBATEILHOCTD,
apudmeTHyeckass M TEOMETpUYECKass  NPOTPECCHH;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA IMOCJEA0BATEIBHOCTEH, GOPMYINIBI CyMMBI U
oOmiero wjieHa NpH peIIeHUH 3a/ad, B TOM YHUCIE 3a1ay U3 JPyTHux

y4eOHBIX TPEIMETOB U peaJbHON KU3HU

YMeHue pemarts 3a7add pa3HbIX THIOB (B TOM YHCJIE HA NPOLCHTHI,
JOJIM W YacTH, JBUXKEHHE, paboTy, LeHy TOBapOB M CTOMMOCTb
HOKYTIOK U YCIIyT, HaJIOTH, 3a/1a4u U3 00J1aCTH yNpaBICHUs TUYHBIMU U
ceMeiHbIMU  (UHAHCAMHM); yMEHHE  COCTaBJIATh  BBIPAXKECHMUS,
YpaBHEHHs, HEPABEHCTBA W CUCTEMbl [0 YCIOBHMIO 3aJayy,
UCCIIEIOBATh II0JyYEHHOE PELIECHUE U OLEHMBATh IIPABAOIOI00HOCTD

IIOJIy4YEHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSIMH: (UTypa, TOUKA, OTPE30K, IpsimMas,
Jyd, JIOMaHas, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, pAaBHOOEAPEHHBII
U PaBHOCTOPOHHUM TPEYrOJbHUKH, MPSAMOYTOJBHBIA TPEYTOJbHUK,

MeauaHa, OUCCEeKTpUca M BBICOTA TPEYIOJIbHUKA, YETHIPEXYTOJIbHUK,




napajuiesiorpaMmMm, pomM0, TPSMOYTOJIBHUK, KBaJpar, Tpameuus;
OKPYKHOCTb, KPYT, KacaTeiabHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemaTh 3aJayd, B TOM YHUCIE U3 MOBCEIHEBHOMN
KHU3HHM, Ha HAaXOXJECHUE T'€OMETPUYECKUX BEIMYMH C MPUMEHEHHUEM

U3YYCHHBIX CBOMCTB QUTyp U (aKTOB

10

YMeHue omnepupoBaTh TMOHITHSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaIEIbHOCTh M TMEPIEHAUKYJISIPHOCTD MPSMBIX,
Yrojl MEXIy NpsIMbIMH, TEPIEHIUKYISAp, HAKIOHHAs, MPOEKIIHS,
noaoOue Guryp, nogo0HbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIHHO
TOYKM W TPSIMOH; YMEHHE pacro3HaBaThb PaBEHCTBO, CUMMETPHUIO H
nonobue ¢Guryp, mapayuieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX B

OKpY KaloILeM MUpe

11

YMeHue omnepupoBaTh IMOHATUAMM: JUIMHA, PpACCTOSHUE, YIO
(BenMuMHA yIWa, CHHYC M KOCHHYC yTiia TPEeyrojbHUKa), IJIOIIAMb;
yMEHHE OLIEHUBATh pa3Mephbl MPEIMETOB U 0OBEKTOB B OKPY’KaIOIIEM
MHUpPE; yMEHUE NPUMEHATH (QOpPMYJIbl IEepUMeTpa U  ILIOIIATU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAU Kpyra, oObema
OpsIMOYTOJIBHOTO TapajuleNienune1a; yMEHHE MPUMEHSATh MPU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUTrOHOMETpHUYECKHE COOTHOIICHUS  JUIS

BBIYMCIICHUS JUIMH, PACCTOSIHUI, TIJIOIIAAe 1

12

YMmenne wu3o0pakaTh IJIOCKME GUTYpBl M HUX KOMOWHAIHH,
IPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB W 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIBHOMY OITMCAHHIO

13

VYmenue OonepupoBaTh IIOHATUAMU: npsAMOYroJibHasd CHUCTEMA
KOOpJHHAT; KOOPpJHHATBI TOYKH, BCKTOD, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB;
YMCHHUC HMCIIOJIB30BATb BCKTOPbLI U KOOPAMHATBI AJIA HNPCACTABICHHA
JaHHBIX W PpCHICHUA 3aaad, B TOM YHUCIC U3 APYIrux yqe6me

IIPEAMETOB U pEalbHOM KU3HU

14

YMeHue omnepupoBaTh IOHSATHSIMHU: CTOJOMKOBBIE U KPYTOBBIE
quarpaMMbl,  TaOnuIbl, cpeAaHee  apupMmeTHUEecKoe, MeJuaHa,
HauOoJbIIee U HAaMMEHbIIEe 3HAUYECHMs, pa3MaxX YHCIOBOro Habopa;

YMCHUC HU3BJICKATh, HHTCPIIPECTUPOBATDH u Hp606paBOBBIBaTB




uH(pOpMallMIo, MPEJCTaBIEHHYI0 B TallMIlax W Ha JAMarpaMmax,
OTPaKAIOIYI0 CBOWCTBA M XapAaKTEPUCTHKU PEAJbHBIX IPOLECCOB U
ABJIICHUH; yMEHHE pacloO3HaBaThb HW3MEHYMBBIE BEJIWYMHBI B

OKpPYIKaIOIIeM MUPE
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YMeHHe OnepupoBaTh MOHATUSAMHU: CIyYaWHBIM OMNBIT (CIaydalHbIH
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA HUCXO.)
CIIy4aifHOTO OTIbITA, CIydyaifHOe COOBITHE, BEPOSATHOCTh COOBITHS,
YMEHHE HaXOIUTh BEPOSATHOCTHU CIy4YalHBIX COOBITUH B OMNBITaX C
PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMM COOBITUSMHU; YMEHHE pellaTh
3aJlaud METOJIOM OpIaHM30BaHHOIO Iepedopa M ¢ HCIOIb30BaHHEM
IIpaBWJla YMHOXXEHUS; YMEHHUE OLICHMBATh BEPOATHOCTU peabHBIX
COOBITHH M sIBIEHUI, TOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYyXarolleM MHUPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €0 POJIBIO B MAaCCOBBIX SIBJICHUAX
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YMeHue BbIOMpATh MOAXOIANIMNA H3YYEHHBIM METON AJi pELIeHUsS
3a/1a4i, NPUBOJUTH IPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U )KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMaTUKU B
UCKYCCTBE, OIIMCBIBATH OTACJIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ pa3BUTHS MATEMAaTHKU KaK HAyKW, IMPUBOAWTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHA U UX aBTOPOB B OTEYECTBEHHOU

Y BCEMHPHOHN UCTOpUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA

1 Uucna u BBIYUCTCHUS

1.1 Hatypanbnsle u niensle yncna. IIpu3Haku 1eIuMoCTH HEeIbIX Yucel

1o OObIKHOBEHHBIE U JeCATHYHbIE  JpoOW,  TPOLEHTH, OEeCKOHEUHBIE
' MepUOANUECKUE APOOH

13 PanmonanbHple uncna. ApudmMeTHdeckue Omnepanud ¢  paldoHaJIbHBIMU
' qHCIIaMU

14 JeiictBuTenbHble uncna. ApudMeTHYECKHE OINepaluu C JIeHCTBUTEIbHBIMH
' YHCIIaMU

r [TpuOnuxEHHbIE BBIYUCICHMS, MpaBUiIa OKPYIJCHHs, MPUKUIKA U OIICHKa
' pe3ynbTata BEIYUCICHHHA
2 AnreOpanyecKue BhIpaKeHHUS

2.1 bykBeHHbIE BbIpaKeHUs! (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ 1menbM mokazaTeneM. CTeneHb C palMOHATIBHBIM MOKAa3aTENIEM.
' CBolicTBa CTENIEHU

2.3 MHoro4sieHsl

24 Anrebpanyeckas 1poOb

”E ApudpmeTrueckuii  KOpeHb  HaTypajbHOU CTCIICHHU. HeiictBus ¢
' apuQMeTHIeCKUMHU KOPHAMHU HaTypaJIbHOH CTereHn
3 VYpaBHEHUS U HEPABEHCTBA

31 Ilensle u apoGHO-paloOHaNbHbIE YypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
' YPaBHEHHMU

32 Ilensle u npoOHO-panMoOHaIbHBIE HEpaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pemenue TekcTOBBIX 3a/1a4
4 UYucrioBble OCIEI0BATEIbHOCTH

4.1 [TocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUS MTOCIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reoMmerpuyeckas mnporpeccun. Dopmyna  CIOXKHBIX




MMpOLCHTOB

5 OyHKIMU
Oyuknusa, cnocoObl 3amanus  QyHkmuu. Ipaduk  pynkmuu.  OOGnacth
ompeJieNieHuss U MHOXecTBO 3HaueHui ¢yHkiuu. Hynu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBI (pyHKIMKU. HauOonbliee W HauMeHbllee 3HadeHHE (YHKIUU Ha
MIPOMEXYTKE
6 KoopaunaTs! Ha IpsIMON U MIJIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlexapToBBI KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue ¢purypsl u ux cBoOMcTBa
7.2 TpeyronbHUK
7.3 MHOTOyroJapHUKI
7.4 OKpyXHOCTb U KpyT
7.5 N3Mepenne reoMeTpuueCKUX BEJIMYUH
7.6 BekTtopsl Ha mi10cKOCTH
8 BepostHOCTh M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHoecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomies C.b. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBerenne»
* 3uB b.I'. 'eomerpus: Jlunakruaeckue marepuansi ais 7-11 k. / b.I'. 3us, B.M.

Meiinep. — M.: IIpocsemenue.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

* OLleHKa KauecTBa MOATOTOBKY BBIITYCKHUKOB OCHOBHOM IIKOJIBI IO MaTeMaTHKeE/
I".B.lopodeeB u ap.— M.

* N3yuenue reometpuu B 7, 8, 9 Kitaccax: MeTo1, peKOMEHIAIMU: KH. JJIsI
yuurens / [JI.C. Aranacsu, B.®. Byty3os, FO.A. I'na3zkoB u ap.]. - M.:
IIpocsemienue.

* 3uB b.I'. 'eomerpust: Jlunaktuueckue marepuanst ais 7-11 kin. / b.I'. 3us, B.M.
Mennep. — M.: IIpocsemienue.

* ["'aBpunoBa H.®. [loypounslie pa3paboTku 1o reomeTpuu. 7, 8 kimacc. M.:
BAKO — (B nomol1iip IIKOJIBHOMY YUHUTEIO)

» A.B. ®apkos / KortponbHbie pabOThI, TECThI, TUKTAHTHI 110 TEOMETPUH K
yueObHuky JI. C. Atanacsina, B. ®@. byty3oBa

* Atanacsasn JI.C., byty3oB B.®. U3yuenue reometpun B 7-9 knaccax. - M.:



IIpoceemienue.
* 3gaBuu JI.W. u apyrue. KoHTpoIbHBIE M MPOBEPOYHBIE paOOTHI IO T€OMETPUH

7-9 knaccel. - M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
NHTEPHET

1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://karmanform.ucoz.ru

6. http://polyakova.ucoz.ru/

7. http://www.openclass.ru/

8. www.edu.ru (caiit MOuH P®).

9. www.school.edu.ru (Poccuiickuii 001eo0pa3zoBaTeIbHbIN MOPTa).

10. www.pedsovet.org (Bcepoccuiickuii IHTepHET-II€ICOBET)

11. www.fipi.ru (caiit @eaepabHOTO HHCTHTYTA MEAATOTHYECKIX NU3MEPEHUH).

12. www.math.ru (MuTepHeT-moaaepkka yauTesieid MaTeMaTHKH).

13. www.mccme.ru (caidlT MoCKOBCKOTO IIEHTpa HEMPEPHIBHOTO

MaTeMaTU4eCcKoro oopa3oBaHus).

14. www.it-n.ru (ceTh TBOPYECKUX yUUTEIICH)
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15. www.som.fsio.ru (cereBoe 0ObEeIUHEHHE METOIUCTORB)

16. http://mat.1september.ru  (caiit ra3zerbl «MaTeMaTHKay)

17. http://festival.1september.ru (decTuBans negarornyeckux uneit « OTKPHITHINA

ypok» («IlepBoe ceHTAOPS»)).

18. www.eidos.ru/gournal/content.htm (MuTepHeT - )xypHAT «DUTOCH).



http://www.som.fsio.ru/
http://mat.1september.ru/
http://festival.1september.ru/
http://www.eidos.ru/gournal/content.htm

