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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss KaK OAMH M3 OCHOBHBIX PA3JE€iOB IIKOJIBHON MAaTEMATUKH, WMEOLIUN
CBOCH I1EJbI0 O0ECHEUYUTh U3YYEHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOUICHUH U
B3aMMHOE pAaCIIOJIOKEHUE, OINHUPACTCSd Ha JIOTMYECKYIO, JOKAa3aTEJbHYIO JIMHUIO.
[leHHOCT, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
3aKJII0YAeTCs B TOM, YTO OOydYarOIUHCA YYUTCS MPOBOJUTH JIOKAa3aTelIbHbIC
paccykJeHUsl, CTPOUTh JIOTUYECKHE YMO3AKIIOUYECHUsS, JOKa3blBaTh HUCTHUHHbBIC
YTBEPKIACHUSI U CTPOUTh KOHTPHIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT
MPOTUBHOTO», OTIMYATh CBOWCTBA OT TMPHU3HAKOB, (POPMYIHPOBATH OOpaTHBIC
YTBEPKIACHUS.

BTopoii enpro n3y4eHusi TEOMETPHUM SIBJISIETCS UCIIOJb30BaHUE €€ KaK MHCTPYMEHTA
IIpU PEUIEHWH KaK MAaTEMATHYECKHUX, TaK M IMPAKTHYECKHUX 3aJad, BCTPEYAIOLIUXCA B
peanbHOM >ku3HU. OOyyaromuics MODKEH HAYYUTHCA OMPENENUTh T€OMETPHUYECKYIO
burypy, onucarb CIOBaMH JaHHBIA YEePTEX WIM PUCYHOK, HAWTU TUIOMIA/Ib 3€MEITbHOTO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JUIMHY OINTOBOJIOKOHHOTO Kalemsi uiau TpeOyemble
pasMepbl Tapaxa i aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTEIbHAS
JUHUS B uU3yuyeHUM reoMmeTpuu. Ilpu pemeHnn 3amay MPaAKTHUUECKOTO XapakTepa
OOyyYaromuiicss y4HuTCs CTPOUTh MATEMATHYECKUE MOJICTN PEaTbHBIX >KU3HEHHBIX
CUTyalluid, TMPOBOJUTH BBIYUCICHUS M OIEHUBATh AaJEKBATHOCTh IOJYyYEHHOTO
pe3yabTara.

KpaitHe BaXHO TOAYEPKUBATh CBSI3M TEOMETPUU C JIPYTUMHU  yYCOHBIMHU
npeaMeTaMy, MOTHUBHUPOBATH HCIOJIb30BaTh OINPENEICHUs] TeoMeTpudecKuXx ¢Guryp u
MOHSATUH, JEMOHCTPUPOBATH NMPUMEHEHUE TOJYUYCHHBIX YMEHUN B (DU3MKE M TEXHUKE.
Otu cBs3u HauOoJsiee SpKO BUIAHBI B Temax «Bektopel», «Tpuronomerpudeckue
COOTHOIIICHUs», «MeToa koopauHa™» U « Teopema [Tudaropay.

VYuebnsiii kypc «['eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jieibl
conepxxanusi: «['eomerpudeckue GUTypsl U UX CBOWCTBaY, «3MepeHne reoMeTpuIecKux
BEJIMUUH», «JleKkapTOBbl KOOpJAMHAThl Ha IUIOCKOCTW», «Bekropsy, «/IBuxkeHus
iockocty, «IIpeobpazoBaHus MOI00US.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» oroaurcsa 202 yaca: B 7 kinacce — 68 yacos
(2 gaca B Hepento), B 8 ki1acce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 66 yacoB (2
yaca B HEJIEJIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbubie nonsitus reometpun. Touka, npsimMasi, OTPE30K, JIyd. Yroia. Bunsl yrios.
BeprukanbHbele M cMexHbIE yIubl. buccektpuca yrna. JlomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMeTpuu. I[Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE MOCTPOCHHUSI C MOMOIIBI LUUPKYJIA U JUHEHKH. TpeyrosibHUK. Beicora,
MeJuaHa, OMCCEKTpHCA, UX CBOICTBA.

PaBHOOEIpEHHBIN 1 paBHOCTOPOHHUI TPEYroJibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M TpHU3HAKU PaBHOOEIPEHHOIrO TpeyroyibHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CpoiicTBa M MNpU3HAKKA MApauIeabHbIX MHpsAMbIX. CyMMa YIVIOB TpEyroJbHHUKA.
Breninue yrisl TpeyrojibHUKA.

IIpsAMOYTOJIbHBIM ~ TPEYrOJIbHUK. CBoWCcTBO  MeIuaHbl  NPSMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOW K THUNOTEeHy3e. [Ipu3Hakum paBeHCTBa NPSIMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 0OJIbIIEM yTIJie M OOJbIIEH CTOpoHE TpeyroynbHUKa. [leprnenaukysp
Y HaKJIOHHAs.

['eomeTpuueckoe MecTo ToYeK. buccekTprca yriia u CEpeAMHHBIN MEPIICHANKYIISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>XHOCTb M KpyT, XOpZa M AUaMeTp, UX CBOMCTBa. B3anMHOe pacrosioxeHue
OKpYXHOCTHM M TmpsMoil. KacarempHas u cekymas K OKPYXKHOCTH. OKpyXHOCTb,
BIIMCaHHasA B yroJl. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA. YacTHBIE Cilydan
napajieiorpaMmMoB  (MPSIMOYTOJIBHUK, POMO, KBajapaT), WX NPHU3HAKK U CBOWCTBA.
Tpanenus, paBHOOOKast Tpanerusi, €€ CBOMCTBa U nMpu3HaKu. [IpsimoyrosibHas Tpanemusi.

Merton yaBoenusi Menuansbl. LlentpanbHas cumMmetpus. Teopema ®arneca u Teopema
O IPOMOPLIMOHATBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHKa.

[lomobue  TpeyroabHUKOB, Kod(hduimeHnt noaodus. I[lpuzHaku  nomoOus
TPEyroJabHUKOB. [[puMeHeHue nogo0ust Mpu peleHuy MPaKTUIECKUX 3a1ad.

CpoiicTBa 1ulomaged reomeTpuueckux ¢uryp. DopMynsl IS TUIOIIAAM
TPEYToJIbHHKA, TTapajuiesorpaMmma, poMoa u tpaneiui. OTHOIICHHE TUIOIAIe OT00HBIX
duryp.

Brruncnenue mionianel TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. [Ilpumenenne Teopemsr [Iudaropa mpu pemeHnn MPaKTUYECKUX
3aaad4.

CuHyc, KOCHUHYC, TAHT€HC OCTPOTO yrja MpSMOYTOJIbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BriicaHHble M UEHTPaJbHBIE YIJIbI, YIOJ MEXIY KacaTeJIbHOU W XOPIOW. YTJIbI
MEXK]ly XOpJAaMHu U CEKyIIMMU. BrricaHHbIE U ONMCAaHHBIE YETHIPEXYTOJIbHUKU. B3auMHoe



pacrnoyioxkeHue AByX okpyxkHoctel. Kacanue okpyxxknocrei. OOuue kacaTelbHbIe K ABYM
OKPY>KHOCTSIM.
9 KIIACC

Cunyc, xocunyc, taurerc yrioB or 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYIIBbI IPUBEACHUS.

Pemenue tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHHYCOB. PemieHue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogoOus. [TomoOme COOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa O NMPOU3BENECHHHM OTPE3KOB XOpZ, TECOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYyIIMX, TEOpPEMa O KBaIpaTe KaCcaTEIbHOM.

Bektop, mnmMHa (MOIysb) BEKTOpA, COHAIPABIIEHHBIE BEKTOPHI, IMPOTHUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUN HAJ
BEKTOpaMu. PaznojkeHHe BEKTOpa MO JBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTsl
BeKkTOpa. CKaIsIpHOE INPOU3BEICHHUE BEKTOPOB, NMPUMEHEHHE JUISI HAXOXKICHUSA UIMH U
YTJIOB.

JlekapTOBBl KOOpAWHATBHI HA IUIOCKOCTH. YPaBHEHMS IPSAMOW M OKPYKHOCTH B
KOOpJIMHATaX, IEPECEYCHHE OKPYKHOCTEH U NpsMbIX. MeToa KOOpIMHAT M €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[iMHa OKpykHOCTH. ['pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHHUE JUIMH AYT OKpYKHOCTEH. IInomane kpyra, cekropa, CerMeHTa.

JIBWKEHUS IUIOCKOCTM M BHYTPEHHHE CUMMETpUM GuUryp (dJIe€MeHTapHbIE
IPEJICTaBICHHUS). [TapaienpHbIi IIEPEHOC. IToBopoOT.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBLI YYEBHOI'O
KYPCA «(T'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMBI y4eOHOTO Kypca «I eoMeTpus
XapaKTEepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HHTEpEca K NPOLIJIOMY M HACTOSIIIEMY POCCUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKECHHSIM POCCHUICKMX MAaTEMaTUKOB M POCCHUUCKOMN
MaTeMaTUYECKOW WIKOJbI, K HMCIIOJIB30BAHUIO ATUX JOCTUKEHHUW B APYrMX HAayKax W
MPUKIIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 00S3aHHOCTEN IpakJAaHWHA U pealiu3allii €ro IMpas,
MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SABJICHUN, TMPOLEAYyp TPaKIaHCKOro oOmiecTBa (HAmpUMeEp, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXXJEHHIO DJTHYECKUX MPOOJEM, CBS3AHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAHHMEM BaXXHOCTH MOPAJIbHO-ITHYECKUX
MPUHIIUIIOB B AESATEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyacTHE B PEIICHUM MPAaKTHYECKUX  3a7ad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHUEM  BAXXHOCTH  MaTEMaTHUYECKOTO
oOpa3oBaHUs Ha TIPOTSHKEHUM BCEH JKWM3HM JUIS  YCIEIIHON MpoQecCHOHATBHOMN
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOpOM U
MOCTPOCHUEM HHAMBUAYAJIbHOW TpaeKkTopun OOpa30BaHMS W >KHU3HEHHBIX IUIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOIMOHAJBHOMY W ACTETHYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKuX OOBEKTOB, 3aJay, pEHIeHUN, PACCYKICHUI, YMEHHUIO BUJIETH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaIuel B JAEATEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAyUHbBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIBI U 00IIECTBA, TOHUMAHUEM
MaTEeMaTU4YeCKON HayKH Kak c(hepbl yeIoBeUeCKOW NesTEIbHOCTH, ITANOB €€ Pa3BUTHS U
3HQUMMOCTH [JI1 pPa3BUTUS IMBWIM3ALMU, OBJIAJCHUEM SI3BIKOM MAaTEMAaTHKUA U
MAaTEMATHYECKOUN KYJIbTYPOU KaK CPEICTBOM IMO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIINMU
HaBBIKAMHU HCCJIE/IOBATEIILCKON NEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHPOBAHME KYJbTYPbl 3I0POBbS U
IMOLMOHAJIBLHOIO 0J1IArONOJIYYus:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUYECKUEe 3HAHUS B MHTEpEcax CBOETO 3J0POBbBS,
BEJICHUS 3JI0POBOTO 00pa3a >KW3HU (3I0pOBOE MHUTaHUE, COATTAHCHUPOBAHHBIM PEKUM
3aHATUN U OTJbIXA, peryssipHas (u3znueckass akTUBHOCTD), CPOPMUPOBAHHOCTHIO HAaBBIKA
pediiekcun, TpU3HAHUEM CBOETO MpaBa Ha OMMOKY W TaKoro >e€ IpaBa JIpyroro
YEJI0BEKA;

7) 3K0J10THYeCKOe BOCIIUTAHUE:



OpUEHTalUuell Ha MPUMEHEHHE MAaTEeMaTWYECKUX 3HAHUU Ui PELICHHs 3aJad B
00JacTU COXPAaHHOCTH OKPYXKAloIIel Cpelbl, IUIAHWPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOXXHBIX TOCIEACTBUM ISl OKpY’Kalolled cpeabl, OCO3HAHUEM TJI00aIbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pELICHUS;

8) ajanTanusa K H3MEHSIOIMMCSH YCJIOBHAM COLUATBHON U IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBUSAX HEONPEAEIEHHOCTH, NOBBIIMICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO HESITEIBHOCTb, B TOM YHCIE YMEHHUE
YUUTBCS y APYTUX JIOAEH, MpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHU,
HABBIKM U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HaHW, B TOM 4ucie (OpMYIUPOBATH
UJieH, TOHSATHUS, TUIOTE3bl 00 00BEKTAaX U SBIICHUSAX, B TOM YHCIE paHee HEH3BECTHBIX,
0CO3HaBaTh Ne(PUIUTHI COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAallMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATH TPUHUMAEMBIE pELICHUS
U AeicTBuUs, (GOPMYIUPOBATH U OLEHUBATH PUCKU U MTOCIEICTBHS, OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC y4eOHbIe AeiCTBUA

Bba3oBble Jioru4ecKkue aeiicTBUs:

e BBIBISATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /J1s1 000OIEHHS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3a;

e BOCIPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIACHUS: YTBEPAUTEIIbHbBIC
U OTpHILIATEIbHbIC, €IMHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIC;

e BBIABJIATh MAaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M TPOTHBOPEYHS B
dakTax, MaHHBIX, HAOTIOJACHUSIX M YTBEPKACHUSX, MpEAsiaraTb KPUTCPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e JeNaTh BBIBOABI C HCIOJB30BAaHHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e pa3dupaTh [0Ka3aTeIbCTBA MAaTEMAaTHYECKHX YTBEPKACHUN (TMpsMble U OT
OPOTUBHOTO), TMPOBOJUTH  CAMOCTOSITEIBHO  HECJOXHBIE  JI0KA3aTeIbCTBa
MaTeMaTU4eCcKnX (DaKToB, BHICTpPAWBATh APTyMEHTAIIUIO, IPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,

e BBIOMpATh CIOCOO pemieHus ydeOHOM 3amauu (CpaBHUBATH HECKOJIHBKO BapUAHTOB
pemieHusi, BbIOMpaTh HauOoJiee MOAXOMAIIMM C Y4ETOM CaMOCTOSITENIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:

e WCIONB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IIO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;



IIPOBOJIUTH 10 CAMOCTOSTEIIFHO COCTABIICHHOMY IIJIaHY HECJIOKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO
00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOATENLHO (OPMYIHPOBATh OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, HWCCIICIOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIJIBHTaTh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH ~ HEOCTATOYHOCTh M M30BITOYHOCTh  HMH(OpPMALMM, JaHHbIX,
HEOOXOUMBIX JJISl pEeUICHU 3a1a4u;

BBIOMpATh,  AHAJU3UPOBATh,  CHUCTEMATU3UPOBAaTH W HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM MpeICTaBICHHS;

BBIOMpATh (OopMy MpeACTaBICHUS HMHPOPMALHUA W WILTIOCTPUPOBATH pELIAEMbIe
3aJlayu CXeMaMH, TuarpaMmMamMu, HHOW rpauKoi U MX KOMOMHALUSAMY;

OLICHMBATh HAJEXKHOCTh MH(OPMAIUU 110 KPUTEPUSM, MPEIIOKEHHBIM YUUTEIEM
WM C(POPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSMHU H
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOAY PEIICHHS 3aJayH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJi¢ OOCYXJEHHs 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMbl, pemaeMoi 3aJaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC Ha ITOWCK
pEIICHMS, COMOCTABIATh CBOM CYXACHHUS C CYXACHUSAMH APYTHX YyYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jM4yMe M CXOACTBO MO3ULMH, B KOPPEKTHOH (hopme
(bopMyIpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTaThl PEIICHUS 3aJadd, JSKCIICPUMEHTa, HWCCICIOBAHMS,
MPOEKTa, CaMOCTOSATEILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3ajad
MPE3EHTAIlMN U OCOOEHHOCTEH ayIUTOpHUH;

MOHMUMAaTh M HCIMOJb30BaTh IMPEUMYINECTBA KOMAHIHOW W WHIAUBHUIYaIbHOU
paboThI MPU pEeIICHUH YIEOHBIX MAaTEMaTHUECKUX 3a/1a4;

NPUHUMATh 1€7b COBMECTHOW JIEATENLHOCTH, IUIAHUPOBATh OPraHHU3aIUIo
COBMECTHOW pabOoThI, pacmpeneiisiTb BUABI pabOT, MOTOBAPUBATHCS, OOCYXKIATh
MPOIIECC U PE3YNIBTAT Pa0O0ThI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;
y4acTBOBaTh B TPYMNIOBBIX (GopMax paboThl (0OCYKIeHHUs, OOMEH MHEHHSIMHU,
MO3TOBBIC IITYPMBI ¥ IPYTHE), BBITIOJHATH CBOKO YaCTh paOOTHI M KOOPIUHUPOBATH
CBOM JCHCTBUS C JPYrMMH YJCHAMU KOMaH]IbI, OIICHHBATh KadyeCTBO CBOETO
BKJIaJla B OOIIMK MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aUMOJIEUCTBHSI.



PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJTOPUTM PELICHUS 3a1adyu (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelIeHHs C Y4€TOM HMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBAaThb M KOPPEKTHPOBAaTb BAPHUAHTHI DPEIICHHUHA C
y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, YIMOLMOHAJIBHBIN HHTEJICKT:

e BJIAJAETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yjbTaTa
peueHuss MaTeMaTUYECKOM 3a1a4H;

e TMPEIBUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IPH PELICHUU 33Ja4u,
BHOCUTb KOPPEKTHBbl B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OILICHUBAaTh COOTBETCTBHE pE3yJibTaTa JECATEIBHOCTA IIOCTABICHHOM LEIN H
YCIIOBUSIM, OOBACHSTh IPUYHUHBI JOCTHKEHHS WM HEAOCTUKEHUS 1I€JIH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy oOydenust B 7 kjacce oOy4arOMIMICS MOIYYUT CIEAYIOLIIUE MPEAMETHBIE
pe3yibTaThl:

Pacno3HaBaTh HM3yu€HHBIE T€OMETPUYECKHE (QUIYpbI, ONpPEneisTh HX B3aUMHOE
pacnosoXeHue, n300paxkaTh TeOMETPUIECKUE PUTYPBI, BBITOJHATD YEPTEKH MO YCIOBUIO
3amaun. VMI3MepsaTh JMHEHHBIE W YIVIOBBIE BEIMYMHBI. Pemiath 3ajauyu Ha BBIYMCIICHHE
JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenath rpyOyI0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIUYMH MPEAMETOB B peajbHOU
YKU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3znnyarh pasmMepsl ITUX 0OBEKTOB MO MOPSIAKY
BEJIUNYUHBI.

CTpouTh 4yepTeXHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd MPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIIOIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aau.

[IpoBOAUTE TOTUYECKUE PACCYKICHUS C UCITOIb30BAaHUEM I€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCS MPU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEACHHOW K THIIOTEHY3€ NPSIMOYIOJBHOIO TPEYrOJbHHUKA, B PEIICHUH
reOMETPUYECKUX 3a/1a4.

Omnpenensats NapayieNbHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOpbIE OOpa3yer C
HUMH cekymas. OnpenensaTs MNapauIeIbHOCTh TMPSMBIX C ITOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU 0 TOUEK APYTrOr MPSIMOM.

PemaTe 3aaum Ha Ki1eT4aToi Oymare.

[TpoBOIUTH BBHIYMCIEHHUS U HAaXOAUTh YHUCIOBbIE M OyKBEHHbIC 3HAUCHHS YIJIOB B
F€OMETPUYECKUX 3aJa4aX C HCHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX IMpPU MEPECECYEHUH  ABYX
NapajuieNIbHbIX MPSAMBIX CEKylIeh. Pelars npakTuyecKue 3a1aud Ha HaXOXKIEHUE YTIIOB.



Brnagetp DNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEenessiTh
OHMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPHUECKHE MECTa
TOYEK.

@opMyJIMpOBaTh OMNPEACIICHUS OKPYKHOCTM W Kpyra, XOpAbl W JIuaMerpa
OKPYXHOCTH, IOJb30BATbCSI MX CBOMCTBAMU. YMETh NPHUMEHSTh OTH CBOMCTBA IIpU
pelIeHny 3a1ad.

BiageTs MoHATHEM ONMCAHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh
e€¢ ueHrp. Ilomb3oBaTbes (akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA
IIEPECEKAIOTCS] B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIICHIANUKYJIISPEI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJJTHOM TOUKE.

Bianerp NOHATHMEM KacaTeNbHOM K OKPYKHOCTH, IIOJB30BAThCA TEOPEMOM O
IIEPIICHINKYJIIPHOCTH KAaCaTEIbHOU U Paauyca, IPOBEAEHHOTO K TOYKE KACaHHUs.

[Tonb30BaThCAd MNPOCTEHIIMMU T€OMETPUYECKHMMH HEPABEHCTBAMH, MOHHUMATh MX
MPAKTUYECKUNA CMBICIL.

[IpoBOIUTH OCHOBHBIE TE€OMETPUYECKUE ITOCTPOEHUS C IOMOUIbIO LHUPKYIS |
JIMHENKH.

K xoHiy oOydenust B 8 kyacce oOy4aromIMiiCs MONIYYHUT CIEAYIOLIIUE MPEAMETHBIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, I10JIb30BaTHCS
UX CBOMCTBaMU IIPH PELIEHUU T€OMETPUUECKUX 3a1ad.

[TpuMeHsTh CBOWCTBA TOUKH MEPECEeYeHUs MeIUaH TpeyrojbHHKa (LEHTpa Macc) B
pelIeHny 3a1a4.

Branetes moHsATMEM CpeaHEN JMHUM TPEYrOJbHUKA W Tpamlelud, NPUMEHSTh UX
CBOMCTBAa IpPU pELIEHUH TeoMeTpuueckux 3anad. Ilomp3zoBarbcs Teopemon daneca u
TEOPEMO O MPOMOPILUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX ISl PEIICHUs MPAaKTHYECKUX
3aj1ay.

[IpuMeHsATh MpU3HAKK NOJ00US TPEYTrOIbHUKOB B PEIICHUH T'€OMETPUUYECKHUX 3a/1a4.

[Tons3oBaThess  Teopemort  Iludaropa myist  pemieHus TEOMETPUUECKUX U
npakTuyeckux 3anad. CTpOUTh MAaTeMaTHYECKYl0 MOJEIb B MPaKTUYECKHUX 3aJadax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

BiageTs NOHATHSMU CHHYCA, KOCUHYCAa M TAHI'€HCA OCTPOrO yIila IPsIMOYIOJIBHOTO
TpeyroJibHUKA. 110J1630BaThCS ITUMHU NOHATHAMU JJI PELICHUS IPAKTUYECKUX 3a7ad.

Bbruncnsate (pa3nMyHBIMU - CHOCOOAMHM) IUIOIIAAb TPEYroJbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX (QUryp (TOJB3YSCh, TA€ HEOOXOIMMO, KalbKyIsITOpoM). lIpumMeHsTH
MOJIyYCHHBIE YMEHUS B TPAKTUYECKUX 3a]1a4ax.

BiageTs NOHATUSAMU BIIMCAHHOTO U LIEHTPAJIBHOTO yIja, UCHOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XOpAamHu (CEKyIIMMH) U YIJie MEXIY KacaTelbHOU U
XOpJO MPH PeIICeHUH TeOMETPUUYECKUX 3a/1a4.

Brnagetp MOHATHEM OIMCAHHOIO YETBIPEXYIOJBHUKA, I[PUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a/1a4.

[IpuMeHsTh NOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJAEIIU
JUISL  3ajad  peajbHOM JKU3HUM M MPOBOAUTH COOTBETCTBYIOIME BBIYUCICHHS C
OPUMEHEHHEM  TMOAO0OMS W  TPUTOHOMETpUM  (MOJIB3YACh, TIA€  HEOOXOAMMO,
KAJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oO0y4aromuiicss MOJIYYUT CIEAYIONIME MPEIMETHBIC
pEe3yJbTaTHI:



3HaTh TPUTOHOMETpHUUYECKHE (DYHKIIMM OCTPHIX YTIIOB, HAXOJUTh C WX ITOMOIIBIO
pa3TUYHBIC DJIEMEHTHI MPSMOYTOJBHOTO TPEYTOJIbHUKA («PEIICHHE TPSIMOYTOJIBHBIX
TPEYTrOJLHUKOBY»). Haxomuth (C TOMONIBI0 KAJIBKYJIATOpPA) JUIMHBI W YIJIBI  JIS
HETAOJIMYHBIX 3HAYCHUN.

[lonb3oBaTbCs (opMysnamMH TPHUBEIACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJIECTBOM  JUISI ~ HAXOXJEHUS  COOTHOIICHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEJTMYMHAMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJiIi HAXOXXIEHUS Pa3ITUYHBIX
AJIIEMEHTOB TPEYroJibHUKA («pelIeHUue TPEYroJIbHUKOBY), MPUMEHSITh UX MPHU pPEIICHUU
reOMETPUYECKUX 3a]1ay.

Brnanets moHATHAMEH TIpeoOpa3oBaHUS TOMOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHBIX ¢uryp. Ilomp3oBaThes CBONCTBAMH TOMOOMS MPOM3BOJLHBIX (UTYP, YMETh
BBIYHCIIATH JUIMHBI U HAXOJIUTh YTJIBI Y TOMOOHBIX puryp. [IpuMeHsaTs cBoMicTBa MOm00Ms
B MMPAKTUYECKUX 3a/1a4ax. Y METh PHUBOINUTH MMPUMEPHI MMOAOOHBIX (PUTYpP B OKPYKAIOIIEM
MUpE.

[Tonmp30BaThCs TeOpeMamMu O TPOU3BEIACHUH OTPE3KOB XOpA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpaMU, MOHUMATh UX T€OMETPUYECKUU U (DU3UUYECKUN CMBICI,
MPUMEHSTH UX B PEHICHUH T€OMETPUUECKUX U Gu3nueckux 3aaad. [[puMeHsaTs ckaasipHoe
MPOU3BEJICHUE BEKTOPOB JIJIsi HAXOXKCHUS JJIUMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B PEUICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

BnaneTs MOHATUSIMU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTHU, JJIUHBI
JIyTH OKPY>KHOCTH W pPaJWaHHON Mephl yTila, YMETh BBIUMCIATH IUIOMIAAL Kpyra U €ro
yacteil. [[puMeHsITh MoTydeHHbIE YMEHHS B TIPAKTHYCCKUX 3aa49ax.

Haxonuth ocu (Wi TIEHTPBI) CHMMETpHUH (UTYpP, PUMEHSTH JBMKEHUS TUIOCKOCTH
B IIPOCTEUILNX CITyYasX.

[IpuMeHsATh TOJTyYCHHBIC 3HAHMS HA TTPAKTUKE — CTPOUTh MAaTEMaTHYECKUE MOACIN
UL 3a7ad peajbHOM JKM3HM U TPOBOAWTH COOTBETCTBYIOIIWE BBIYUCICHHS C
MpUMEHEHUEM MOJ00US U TPUTOHOMETPUUECKUX (QYHKIMMA (MOJIB3YCh, TJ€ HEOOXOANUMO,
KaJIbKYJATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuyecTBO 4acos

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

IIpocreiimne
TEOMETPUUYECKUE
burypsl u ux
CBOMCTBA.
N3mepenue
TFEOMETPUUYECKUX
BEJINYUH

14

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

TpeyroabHUKH

22

bu6mmoteka IIOK https://m.edsoo.ru/7f415e2e

[TapatenpHbIE
psIMBIE, CyMMa
YIJIOB TPEYrOJIbHHUKA

14

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

OKpy’>KHOCTb U KpYT.
I'eomeTpuueckue
MOCTPOEHUS

14

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

5

[ToBTOpEHME,
00001IeHNe 3HAHUI

bubnuoreka [TOK https://m.edsoo.ru/7f415e2e
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YACOB I10 ITPOTPAMME
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8 KUIIACC

Ne i/

HaumenoBanue
pa3iesioB u TeM
MPOrpamMMbI

KoaudecTBO 9acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

UYeTbIpE€XyrolbHUKH

12

but6mmoreka LIOK https://m.edsoo.ru/7f417e18

Teopema daneca u
TeopemMa o
MIPOMOPLIMOHAIBHBIX
OTpe3Kax, MoI00HbIC
TPEYTOJIbHUKU

15

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

IInomans. HaxoxxneHune
ILIOIA e
TPEYroJIbHUKOB U
MHOTOYTOJIbHBIX (PHUTYD.
[Tmomaau mogoOHBIX

¢uryp

14

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

Teopema I[Mudaropa u
HayaJia TPUTOHOMETPUH

10

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

VYTIbl B OKPY>KHOCTH.
Brmcannsie u
OIIMCaHHBIC
YETHIPEXYTOJIbHUKHU.
KacarennsHbie k
okpyxHoCcTH. Kacanue
OKPYKHOCTEMN

13

bu6auoreka LHOK https://m.edsoo.ru/7f417e18

6

[ToBTOpEHME,
0000111eHIEe 3HAHUT

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

OBUIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

68




9 KVIACC

Ne i/

HaunumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

KoanuyecTBO 4acos

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

DJIeKTpPOHHbIe (LM (pPOBHIe)
o0pa3oBaTe/bHbIEe pecypChl

Tpuronomerpus.
Teopemsl kKOCUHYCOB
U CUHYCOB. Pemenue
TPEYrOJIbHUKOB

16

bubnuoreka ITOK https://m.edsoo.ru/7f41al2c

[IpeobpaszoBanue
nooous.
MeTtpuueckue
COOTHOIIICHUS B
OKPYXKHOCTH

10

bubnuoreka [{OK https://m.edsoo.ru/7f41al2c

BekTopsl

12

bubnuoreka [{OK https://m.edsoo.ru/7f41al2c

JlekapToBBI
KOOPJMHATHI Ha
TIJIOCKOCTH

bu6mmoteka 11OK https://m.edsoo.ru/7f41al2c

IIpaBunbHbBIE
MHOTOYTOJIbHUKH.
JInmuHa OKpyKHOCTH U
mIoniaab Kpyra.
Brraucnenue
Ioniaaei

bubnuoreka I{OK https://m.edsoo.ru/7f41al2c

JBroxkeHus
IIOCKOCTH

but6mmoreka [{OK https://m.edsoo.ru/7f41al2c

[ToBTOpEHME,
0000111IeHNE,
cUucTeMaTu3anus
3HAHUU

but6mmoreka [{OK https://m.edsoo.ru/7f41al2c

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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