ITpunoxenune k OOIT OO0

PABOYASA ITPOI'PAMMA

yueOHoro kypca «I'eomerpus»

1St o0yyJaronuxcs 7-9 KiaccoB



INOACHUTEJIbBHAS 3AIINCKA

['eomeTpusi Kak OOUH U3 OCHOBHBIX PA3ZeiIOB LIKOJIBHOW MaTEMAaTHUKH, UMEIOIIHNA CBOEH
[EeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHMA M B3aUMHOE
pacrojoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTC/IbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00ILero o0pa30BaHus 3aKIK0YaeTCsl B TOM, UTO 0Oydarouuiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJUTH
paccyXIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1ienbro n3y4eHus: FeOMETPUHN ABJISIETCS. UCIIOJIB30BAaHUE €€ KAK MHCTPYMEHTA IIpU
pElIEHNN Kak MaTeMaTU4YECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMU
Ku3HU. OOydaroluiics TOKEH HAy4YMThCS OIPENEeNIUTh T'€OMETPUUYECKYI0 (QUrypy, ONUCaTh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTATh
HEOOXO/[UMYIO JUIMHY ONTOBOJOKOHHOrO KaOess Hiau Tpedyemble pa3Mmepbl rapaxa s
aBTOMOOWJI. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIMiicsi y4uTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENIN pEaJIbHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaXHO MOMYEPKUBATH CBSI3M T'€OMETPUH C JAPYITMMH YYE€OHBIMH MpEIMETaMH,
MOTHUBUPOBaTb  MCIIOJIb30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  (GUryp U IMOHSATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBsI3U Haubosee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuyueckue cooTHOIeEHu», «MeToa koopauHaT»
u «Teopema IIudaropar.

VYueOHblll Kypc «l'eoMeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE PAa3/eibl COJEpKaAHMS:
«l'eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus mog00U».

Ha u3yuenue yueOHoro xypca «I'eomerpus» orBoautcsa 204 yaca: B 7 kinacce — 68 yacoB
(2 yaca B Hezeno), B 8 kimacce — 68 dacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE ObYYEHUA

7 KUIIACC

HavanbHble mnonatus reomerpuu. Touka, mpsimas, OTpe3OK, Jiyd. Yroia. Buasl yrios.
BeprukansHple UM CMexXHBIE yribl.  buccekrpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapayuienpHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpHH. [IpruMepbl cuMMeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE IIOCTPOCHHS C IIOMOINBIO LMPKYJIs M JIMHEHKH. TpeyronbHuK. Beicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa W TpU3HAKH PABHOOEAPEHHOTO TpEyrojbHUKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKKU NapauledbHBIX NpAMbIX. CymMMa yrioB TpeyrojpHUKA. BHemnue
YIJIbl TPEYT OJIbHUKA.

[TpsimoyronbHblil TpeyroapHUK. CBONCTBO MeIMaHbl NPSMOYIOJBHOTO TPEYTrOJbHHKA,
IpOBEAEHHOW K runoreHys3e. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYrOJBHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OOJIBIIEM yTiie U OONBIIEH CTOPOHE TpeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

I'eomerpuyeckoe mecTo TOYeK. buccekTpuca yrina M CEpeIMHHBIA NEPHEHAMKYIAP K
OTpE3KYy KaK F€OMETPUUECKHE MeCTa TOYEK.

OkpyXHOCTb M Kpyr, XOpAa M JAWaMeTp, HUX CBOMCTBa. B3auMHOE pacnonoxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas m cexymas K OKpyx HOCTU. OKpYyKHOCTb, BIIMCaHHAs B
yroi. Bincannas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamienorpamMm, €ro mnpu3Haku M CBOMcTBAa. YacTHbIe ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBocTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoeHus menuansbl. llentpanbHast cummerpus. Teopema dDaneca u Teopema o
IIPONOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJIbHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[Tonobue TpeyroabHUKOB, KodduimenT nomodus. [IpusHaku momodus TPEyroabHUKOB.
[TpumeneHnue mo100Ust pH pelIeHUH TPAKTUYECKUX 3ajay.

CaoiicTBa momazeil reomerpuyeckux ¢uryp. @opmyisl Ais IUIOMAAN TPEYrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH o100HBIX GUTyp.

Brruncnenue niomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aToil Oymare.

Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mpu pemieHHH NPaKTHUECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla IpsIMOYIOJbHOTO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbele M LEHTpalbHBIE YIJIBI, YTOJ MEXAY KacaTeabHOM M XOpPIOH. YTIbI MEXIY
XOpAaMM M CEeKymMMHM. BrnmcaHHble W ONMCaHHBIE YETBIPEXYTONBHMKH. B3aumHoe
pacrnoyiokeHue AByX OKpyxkHocred. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPYKHOCTSIM.



9 KJIACC

Cunyc, xocunyc, taHreHc yrioB or 0 no 180°. OCHOBHOE TPUIOHOMETPUUYECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TpeyronpHukoB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB. PermieHue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAHHEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[TpeoOpa3zoBanue nopodus. Ilogobue cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o MpoU3BEJEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIAEHUHN OTPE3KOB CEKYILIUX,
TEOpeMa O KBaJpaTe KacaTelbHOM.

Bekrop, anuHa (MOIysb) BEKTOpa, COHANPABJICHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMU HaJ
BeKTOpamu. Pa3iokeHne BeKTopa 1o JByM HEKOJUTMHEapHBbIM BekTopaMm. KoopanHaTsl BEKTOpA.
CKaﬂﬂpHOG MMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC IS HAXOXKIACHUS JJIMH U YI'JIOB.

JlekapToBbl KOOpJIMHATBl Ha IIJIOCKOCTU. YpaBHEHHUs TMpPSIMOH M OKPYXHOCTH B
KOOp/IMHATaXx, IepeceueHue OKPYKHOCTEH U NMpsAMbIX. MeTo/1 KOOpAMHAT U €ro MPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJBHUKH. J[JTMHA OKpYXHOCTH. I'pajgycHast u pajuaHHasi Mepa yria,
BBIYUCIICHHUE JUIMH YT OKpyxkHocTel. Inomanp kpyra, cektopa, CerMmeHTa.

JIBM>KEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETPHUH (QUTYp (JIeMEHTapHbIE IPEICTABICHNUS).
[TapannensHbii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJabTaThl OCBOCHHS IPOrpaMMbl Yy4eOHOro Kypca «l eomeTpus»
XapaKTePU3YIOTCS:

1) naTpuoOTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM HWHTEpeca K NPOIUIOMY U HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIGHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUN B IPYTHX HAayKaX U MPHUKIaIHBIX
chepax;

2) rpa;KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3aliil e€ro IMpas,
NPEJCTAaBJICHHEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, TPOLIEyp TPakIaHCKOTro oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JIOCTHKEHUI
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTHUYECKUX 33Jad4 MaTeMaTHUECKOU
HAIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEH
KHU3HH JUIS YCHEITHON MPo(eCcCHOHANBHOMN AeITeTHbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM HHIUBUAYAJbHOW TpPAeKTOpHH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHHH, YMEHUIO BUIETh MaTeMaTHYeCK1e 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) IEeHHOCTH HAYYHOTr'0 MO3HAHUS:

OpHUEHTAIlMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX NPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIOBEKa, MNPHUPOIBI M O0OIIecTBa, TOHUMAHHEM
MaTeMaTHYECKOW HayKW Kak c]epbl YeIOoBEYeCKOW MAEATeNbHOCTH, JTaloB €€ pa3BHTUS U
3HAYMMOCTH JUISl Pa3BUTHUS [IUBHIIN3AIUH, OBJIAJICHUEM S3bIKOM MaTeMaTUKH M MaTeMaTU4ecKon
KyJIbTYpOH Kak CpEJICTBOM TIIO3HAHUS MHUpA, OBJAJACHHUEM MPOCTEHIIMMHM HaBBIKAMHU
UCCIIEIOBATEIbCKON AEATENbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHPOBaAHHE KYJIbTYPHI 3/10POBbSI H IMOIHMOHAIBLHOTO
O/1aronosy4us:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTW4YeCKHe 3HAaHWsS B HWHTEpPECaX CBOEro 3JI0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >XKM3HM (370pOBOE NMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHUA U
OTIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
IpPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpHEHTAaIel Ha MpPUMEHEHHE MaTeMaTHUeCKUX 3HAaHWH Ui pelleHus 3aaad B o0JacTu
COXPaHHOCTH OKpYXarolleid cpefpl, IUIAHUPOBAaHMUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUM Ui OKpY’KAroIlel Cpenibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIONIMMCS YCJIOBUSIM COIIMAJILHOI M MIPHPOIHO¥ Cpebl:



TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBHSIX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jro/ied, MpUoOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIbITA IPYTHX;

HEO0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YKCiIe (HOPMYyTUPOBATH UIICH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTAaX M SBIICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE PEHICHUS U
neicTBus, GOpPMYINPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble tornyeckue neiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEICICHHUs TMOHATHHA, YCTaHABIUBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALIMHM, OCHOBAHUSA JJIs1 000OIIEHHS U CpaBHEHUsI, KPUTEPUH
IPOBOJUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyJIUpOBaTh U MPeOOpPa3OBbIBATh CY)KICHMS: YTBEPAUTENIbHBIE U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISIBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEYHs B (DaKkTax, JTaHHBIX,
HAOJIIOJICHUSAX U YTBEP)KACHMSX, MpEAJaraTb KPUTEPUU JUIsl BBISBICHMSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa3duparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUHM (MpsiMble M OT MPOTHUBHOIO),
OPOBOJIUTH  CaMOCTOSITEJIbHO — HECIIOKHBIE  JIOKa3aTelbCTBA  MaTeMaTH4eCKUX  (aKToB,
BBICTPAWBaTh AapryMEHTAllUIO, MPUBOJUTH MPHUMEPbl M KOHTPIpPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXICHHUS;

BbIOMpaTh CcHoco0 pelieHus yueOHOW 3aiayu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBareibckme 1eiCTBUSA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIENOBATENIbCKUN HHCTPYMEHT MO3HaHUA, (OPMYIHPOBATh
BOTIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITENIbHO YCTaHABINBATH HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH 1O CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY HECIIOXHBIN HKCHEPUMEHT, HEOOJIbIIoe
UCCIICIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O000OILIEHUS M BBIBOABI IO pe3yJabTaTaM IPOBEIEHHOTO
HaOJII0JIEHUs], UCCIIeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE IMPOIECCA, a TAKKE BBIABUIATH IPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Paborta ¢ nnopmanmeii:
BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAINH, JAaHHBIX, HEOOXOMMMBIX JUIS
pelLIeHus 3a1a4H;



BBIOMpATh, aHATM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITNIHBIX
BUJIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBICHUS HHGOpPMAIMM W WUTIOCTPUPOBATH peIlaeMble 3adadu
cXeMaMH, AuarpaMMamMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMM 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTEIEM WU
cOpMyITHPOBAHHBIM CaMOCTOSITEIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

BOCHPUHHUMATh M (POPMYIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBUSAMHU U LENSIMH OOILICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHSI B YCTHBIX M NHCBMEHHBIX TEKCTaXx,
JIaBaTh MOSICHEHUS 110 X0y PELICHHUs 3a7a4yi, KOMMEHTUPOBATH MOJYUYCHHBIN pe3yJIbTarT;

B Xoie OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, MPOOJIEMBI,
pemraeMoil 3a1a4M, BHICKA3bIBaTh WJCH, HAllEJICHHBIC HAa MOMCK PELICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CYKACHUSMHU JPYrHUX YYaCTHHKOB JWANOTa, OOHAPYKMUBATh pPa3jIMyhe M CXOJICTBO
HO3UIMI, B KOPPEKTHOU popMe POpMYITHPOBATH PA3HOTIACHS, CBOU BO3PAKECHUS;

NpPE/ACTAaBIATh PE3YNbTaThl PEHICHHs 3aJadyd, OJKCIIEPUMEHTAa, WCCICIOBaHMs, IIPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/4a4 TPE3CHTAMH |
0COOCHHOCTEH ayJIUTOPHH;

NOHMMAaTh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOM W HMHIUBUAYaJbHOH pabOTHl TpU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATD 1e]Ib COBMECTHOM JESITEIbHOCTH, TUNIAHMPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pactpenensTb BUIBl PabOT, IOTOBApUBATHCA, OOCYKIATh MpPOIECC W pPe3yinbTaT padoThl,
00001aTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TIpPYMIOBBIX (opmax paboTel (00CYXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYpPMBl M JPYTUE), BBINOJHATH CBOIO YacTb PabOThl M KOOPAMHMPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHWBAaTh KaueCTBO CBOEro BKJaJa B OOMIMH NPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Yy4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3a7auH;

NpeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpU pEIIEHWU 33aJayd, BHOCUTH
KOPPEKTHUBBI B JIEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJIbTAaTa JEATEIbHOCTU IIOCTAaBICHHOM 1€MW  YCJIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS HIJIM HEJTOCTHIKEHHUS 1€, HaXOAUTh OLINOKY, 1aBaTh OLIEHKY
nproOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJIbTATHI
K konmy oOydeHuss B 7 KJjacce OOydalOIMMICS TOJYyYUT CIEAYIOIMe TPEIMETHBIC
pE3yJIbTaThI:



Pacnio3HaBaTh H3ydeHHBIE TIeOMeTpUYEeCKHe (UIypbl, OINpPEIeNATh MX B3aHUMHOE
pacroyio’)keHne, M300pakaTh T€OMETPHUYECKHE (UTYPHI, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3anau. V3MepsATh JIMHEHHBbIE W YIJIOBBIE BEIMYMHBI. PemaTth 3a7aud Ha BBIYMCIIEHHUE JJIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatp rpyOyI0 OLICHKY JMHEWHBIX M YITIOBBIX BEJIWYHMH MPEIMETOB B PEAIbHOM JKU3HH,
pa3sMepoB MPUPOJIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAIAKY BEITUYHHBI.

Crpouth 4epTekH K FeOMETPUYECKUM 3a1adaM.

[Tosp30BaTbCs INpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BATh IPU3HAKU H
CBOMWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 33/1a4.

ITpoBOAUTH JTOTUYECKHUE PACCYXKIEHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs NpHU3HAKAMU PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIIOTEHY3€ IPSAMOYIOJIbHOIO TPEYrojbHUKA, B pPELICHUU
F€OMETPUUECKUX 3aj1au.

OnpenensaTs NapanielbHOCTh MPSMbBIX C HOMOIIBIO YIJIOB, KOTOpble 00pa3dyeT ¢ HUMHU
cexymasd. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYro mpsiMOil.

Pemiate 3a1aun Ha KieT4aToi Oymare.

[IpoBOAMTH BBIYMCIIEHHUS W HAaXOOUTh YMCIOBbIE W OYKBEHHbIC 3HAYEHUS YIJIOB B
FEOMETPUUECKUX  3aJadyax C  HCIOJb30BaHUEM CYMMbl  YyIJIOB  TPEYrOoJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TPH IEPECEYCHUU JBYX MapalICIbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTuyeckue 3a1a4y Ha HaX0XKJICHHUE YIIIOB.

Brnaners noHsATHEM reOMETPUYECKOr0 MecTa TOYEeK. YMETh ONpeseNiaTh OMCCEKTPHUCY yIiia
Y CEpEAVHHBIN NEPIEHINKYJIISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

DopMyIUpOBaTh ONPENEICHNs OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa OKpPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Brnaners MOHATHEM ONUCAHHOW OKOJIO TPEYTrOJbHHKA OKPY)KHOCTH, YMEThb HaXOJUTh €€
ueHTp. [lonp3oBaThcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYroJbHUKA MIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYISPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biamerp moHATHEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOM O
NEPIEHUKYJIIPHOCTU KacaTEIbHON U paanyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

[Tonp30BaTbcs  MPOCTEHINIMMHM  TE€OMETPUUECKMMU  HEPABEHCTBAMM, IOHMMATh HX
MIPAKTUYECKUNA CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C TOMOIIBIO UPKYJIS U JINHEHKH.

K xonmy oOydeHus B 8 Kkijacce oOydarOIMMACS TOTYyYUT CIEAYIOIIME TPEeIMETHBIC
pe3ybTaThI:

Pacnio3naBaTh OCHOBHBIE BU[BI UYETHIPEXYTOJBLHUKOB, HMX AJIEMEHTHI, MOJb30BATHCA HX
CBOMCTBaMHM MPU PELICHUH FT€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOMCTBA TOYKM IEPECEUYEHUs MEAMAH TPEYroJbHMKA (LIEHTpa Macc) B
peleHny 3aau.

Bragers nmonsTHeM cpeaHEN JIMHUU TPEYTOJIbHMKA M Tpaleluy, IPUMEHATh UX CBOMCTBA
IIpU pELIEHHH TreoMeTpuueckux 3agad. Ilomb3oBarbes Teopemoit Paneca M TeopeMol O
MPOMOPLUMOHATIBHBIX OTPE3KaX, MPUMEHATh UX JJIS PELICHUS MPAaKTUYECKUX 3a/1a4.

[TpuMeHATH pU3HAKK TOJO0US TPEYTOJIBHUKOB B PEILIEHUH FEOMETPUYECKUX 3a/1ay.



[Tonmp3oBatbest Teopemoit [ludaropa it pemieHUs TEOMETPUUECKHX W MPAKTHYCCKUX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIMHBI.

Brnagers moHATHAMH CHHYyCAa, KOCHMHYCa M TaHI€HCAa OCTPOrO yria MpsSMOYTOJbHOIO
TpeyroiabHuKa. [1071b30BaThCSl 3TUMU NOHATUSAMH JUIsl PELIEHUS TPAKTUUECKUX 3ajauy.

Bbruucnate  (pa3nMuHbIME - crioco0aMM) — IUIOIIAAb  TPEYrOJIbHMKAa W IUIOIIAAU
MHOTIOYTOJIbHBIX ~ (uryp (monb3ysch, I/l€ HEOOXOAUMO, KaylbKyinaropoMm). [IpumeHsATh
IIOJIy4EHHbIE YMEHUS B IPAKTUUECKUX 3ajayax.

Branerp NOHATUSAMM BIOMCAHHOTO M ILEHTPAJIBHOIO YIJIa, MCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIVIaxX MEXIY XOpJaMu (CEKyLIMMH) U YIile MEX1y KacaTelbHOH U XOpaoi
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

Bragers moHATHEM ONMCAHHOIO YETBHIPEXYTOJIbHUKA, MPUMEHATh CBONCTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUU 3a/1a4.

[TpuMeHATh MOJTy4YEHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE MOJENU JUIs
3ajjay peajgbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (II0JIb3YSACH, I/1€ HE0OX0AUMO, KAIbKYISATOPOM).

K xoHuy oOydeHus B 9 kiacce oOydaroumuiics NOXYYUT CIEIYIOIUE IPEIMETHbIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIUMM OCTPBIX YIJIOB, HAXOMUTh C HMX IOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  NIPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISTOpa) JUIMHBL U YIJIbl JUIsI HETAOJUYHBIX
3HAUYEHUH.

[Tonp3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXly TPUTOHOMETPUYECKUMH BETMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUIsl HAXOXIECHUS Pa3JINYHbBIX DJIEMEHTOB
TPEYrojibHUKa («pelIeHUe TPEeYroJIbHUKOBY), MPUMEHATh MX INPH PEIIEHHUH T'e€OMETPHUECKUX
3azad.

Bnagers nonstusmMu npeoOpa3oBaHus MOAO0US, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 110100MSI TPOU3BOJIBHBIX (DPUTYP, YMETh BBIYUCIIATH JJIUHBI U
HaXOJUTh YIJibl Yy 0oJ00HBIX (uryp. [IpumeHsTs cBoiicTBa mo100Ms B MPAaKTUYECKUX 3a/adax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

[Tonp30BaTbCs TeOpeMaMu O MPOM3BEAEHUM OTPE3KOB XOpZA, O IMPOU3BEIEHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, MOHUMATh HUX T'€OMETPUYECKUH M (U3HYECKHH CMBICIH,
NPUMEHSTh UX B PEHICHUH TeOMeTpudeckux M (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
MIPOM3BEIEHNE BEKTOPOB AJIsi HAXO0XACHUS JUIMH U YTJIOB.

[Tonb30BaTbCcss METOJOM KOOPAWMHAT Ha IUIOCKOCTH, HIPUMEHSATh €ro B pEHIeHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSMM NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIUHBI OKPYXHOCTH, JUIMHBI AYTH
OKPY)KHOCTH U paJMaHHOW Mepbl yrjia, YMEeTb BBIYUCIATH IUIOMIAJh Kpyra M €ro yacreu.
[TpuMeHSATH MOJTy4YeHHbIE YMEHHUS B IPAKTUUYECKUX 3a/1auax.

Haxoaute ocu (WM LEHTPHI) CUMMETPUU (DUTYp, TPUMEHSTH ABMIKEHHS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOJTy4YEeHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJEIU IS
3a7jay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIECHHS C IPUMEHEHUEM 000U
Y TPUTOHOMETPHUUECKUX (DYHKITHH (TTOTB3YAChH, 1€ HEOOX0AUMO, KaTbKYISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE YVYEBEHOI'O KYPCA (ITO TOAAM OBYYEHU )

7 kJjaacc (He meHee 68 4)

Ha3Banmue pa3nena (Tembl) 4acoB
OcHOBHOE coiep:KaHue OcHOBHbIE BHbI 1€ATEILHOCTH 00y4aI0IIUXCSA
Kypca (41cJ10 4YacoB)
[IpocTreiimue 14 [Ipocreiimume reomeTpudecKkre 0OOBEKTHI: TOUKH, ®opmMyJIMPOBATH OCHOBHBIE ITOHATHS U

reoMeTpuuecKue GUryps u
ux cBoiictBa. U3Mepenue
FEOMETPUUECKUX BEJIIMYUH

MMPAMBIC, JIYYU U YTJIbI, JIOMaHas, MHOI'OYI'OJIbHUK.
CMexHBIC U BEpTHKAJIBHBIC YTIIBL.

Pabora ¢ npocTedumMu yepTexamu.

M3mepeHne TUHEHHBIX U YTIIOBBIX BETHYUH,
BBIYUCIICHHE OTPE3KOB H YTJIOB.

[TepumeTp 1 ruTOImAab GUTYpP, COCTABICHHBIX U3
NpSAMOYTOJIBHUKOB

OIIPECIICHUS.
PacnozHaBaTh N3y4eHHBIE TEOMETPUUECKUE
Gburypsl, onpeaeasTh UX B3aHMHOE
PacrojI0KEHUE, BBINOJHATD YEPTEXK 110 YCIOBUIO
3aJ1a4H.

IIpoBoanTe npoCTEiIINE TOCTPOEHUS C IIOMOILBIO
LUPKYJIS U JINHEUKU.

N3MepATH TMHEWHBIE U YTIIOBbIE BEJIMUNHBI
re€OMETPUYECKUX U MPAKTUYECKUX OOBEKTOB.
OnpenensiTe «Ha Ii1a3» pasMepbl peajbHbIX
00BEKTOB, HPOBOAUTH IPYOYIO OIIEHKY UX
pa3MepoB.

Pemate 3a1a41 Ha BBIYMCIIEHUE JUJIMH OTPE3KOB U
BEIIMYUH YIJIOB.

Pemarhb 3a1aun Ha B3aMMHOE PACIIOJIOKEHUE
reoMeTpHUYecKuX Huryp.

IIpoBoauTH KIaCCU(PUKALUIO YTIIOB, BHIYUCIATH
JIMHEUHBIE U YIIIOBBIC BEJIMYHHBI, IPOBOAUTH
HEO0XOUMBIE JI0Ka3aTEIbHbIE PACCYKICHHUS.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUU




TpeyroabHuKH

22

[TonsiTve 0 paBHBIX TPEYTOJIbHUKAX U IEPBUYHBIE

NPEJCTAaBICHUS O PaBHBIX (KOHTPYIHTHBIX) (DUTYpax.

Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB.
[Tpu3Haky paBeHCTBA IPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB.

CBOICTBO MeIMaHBbI IPSIMOYTOJIBHOT'O
TpeyrojbHuKka.PaBHOOeipeHHbBIE U
PaBHOCTOPOHHHUE TPEYTOJIbHUKHU.

[Tpu3naku u cBoicTBa paBHOOEAPEHHOTO
TPEYrOJIbHUKA.

CoOOTHOILIEHHS MKy CTOPOHAMHU U yTilaMu
TpeyroiabHuKa. [IpoTrB O0JIBIIEH CTOPOHBI
TPEYroJIbHUKA JIEKUT OONBILINI YTro.
[Ipocreliline HEpaBEHCTBA B TEOMETPHUU.
HepaBeHcTBO TpeyroyibHUKA.

HepaBeHncTBo 10MaHOM.

[IpsiMOyTONIBHBIN TPEYTOJIBHUK C YIiioM B 30°.
[lepBble MOHATHS O JOKA3aTEIbCTBAX B TEOMETPUU

Pacno3znaBaTh napsl paBHBIX TPEYTOJIBHUKOB Ha
TOTOBBIX YEPTEkKax (C yKa3aHUEM IPU3HAKOB).
BbiBoANTS clieCTBUS (PaBEHCTB
COOTBETCTBYIOILUX 3JIEMEHTOB) U3 PAaBEHCTB
TPEYrOJIbHUKOB.

®opMyJIMPOBATH OIIPEIIEICHHUS:
OCTPOYTOJIbHOT0, TYTIOYT OJIBHOTO,
IPSMOYTOJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEIUAHBITPEYT OJIbHUKA; CEPEANHHOIO
NEPIIEHUKYJIIpa OTPE3Ka; IepuMeTpa
TPEYroJbHUKA.

DopMyIHMPOBATH CBOMCTBA U IPU3HAKU
paBHOOEAPEHHOTO TPEYrOJbHUKA.

CTpouTh 4epTeKHU, pemaTh 3a1a4M C IOMOIIBIO
HAXO0X/IEHUS PaBHBIX TPEYIOJbHUKOB.
IIpuMeHATH IPU3HAKU PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 337a4ax.
Hcnoab3oBath 1UpPOBbIE peCypChl AJIsl
HCCJIeJ0OBAHMSA CBOMCTB U3y4aeMbIX QUTYpP.
3HAKOMHTBCS C MCTOPHEH Pa3BUTHS T€OMETPUN

[TapannensHble NpsMBIE,
CyMMa YIJIOB TPEYroJbHHUKA

14

[TapajienpHble NpsAMBIE, UX CBOWCTBA, [IATHIN
noctynaTt EBkinja.

Haxkpect nexaiue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI (00pa30BaHHBIC MPU
nepeceyeHN ! MapauiebHbIX MPSAMBIX CEKYILEH).

[Ipu3HaKk napayenbHOCTH MPSMBIX YEPE3 PAaBEHCTBO

PacCTOSIHUM OT TOYEK OJHOM IIPSMOM 10 BTOPOU
IPSAMOH.

CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA.
BHemHue yriel TpeyroiabHUKa

®opMyJIMPOBATh MOHATHE NTAPAJIIEIBHBIX
IPSIMBIX, HAXOAUTD NPAKTUYECKUE IPUMEPBI.
M3y4yaTh cBOMCTBA YII0B, 00pa30BaHHBIX IPU
MepPECEYCHUH MapalIeNIbHbIX MPSIMbIX CEKYILEH.
IIpoBoanTh AOKa3aTENBbCTBA MAPAILIEIBHOCTH
JBYX MPSIMBIX C IOMOIIBIO YTJIOB, 00pa30BaHHBIX
IIPY [IEPECEUEHNH ITUX MPSIMBIX TPETHEN MPSAMOM.
BbruncasiTe cyMMy yIiioB TPeYroiabHUKA U
MHOT'OYTI'OJIbHUKA.

Haxoautp uncioBble 1 OyKBEHHbIE 3HAUCHUS
YIJI0B B FT€OMETPUUECKHX 33Ja4ax C




HCIOJIb30BAHUEM TEOPEM O CYMME YIJIOB
TPEYroJIbHUKA U MHOI'OYTOJIbHHKA.
3HAKOMMTBCS C MCTOPHUEN Pa3BUTHS TEOMETPUN

OKpy’>KHOCTb U KPYT.
I'eomerpuueckue
MIOCTPOEHUS

14

OKpy’KHOCTb, XOpAbI U TUAMETPBI, UX CBOWCTBA.
KacarenbHas K OKpYKHOCTH.

OKpy’>KHOCTb, BIIUCAHHAS B YTOJI.

ITonstue o I'MT, npumeHeHue B 3a1a4ax.
buccextpuca n cepeJMHHBIN NEPIIEHIUKYIIAP
KAaKreoOMEeTPUYECKUE MECTA TOYEK.
OKpy’>KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA.
BrnincanHast B TpeyroJibHUK OKPY>KHOCTb.
ITpocreiimue 3agaun Ha IOCTPOEHUE

DopMyIHPOBATH ONPedeJIeHUs: OKPYKHOCTH,
XOpAbl, JUAMETPA U KACATEIbHON K OKPYKHOCTH.
HN3y4aTh KX CBOMCTBA, IPU3HAKH, CTPOUTH
YEPTEKHU.

HccaenoBarhb, B TOM 4nCIIE HCIOJAB3YS HH(ppPOBHIE
pecypcebl: OKPY>KHOCTh, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOM B YIOJI; pABEHCTBO
OTPE3KOB KacaTeJIbHbIX.

HUcnoas3oBats MeToa I MT u1a noka3areiibcTBa
TEOpPEM O IepeceyeHN OUCCEKTPUC YIIIOB
TPEYroJIbHUKA U CEPEIUHHBIX NEPIEHANKYIIAPOB K
CTOpPOHaM TpeyrojbHHKa ¢ ToMonipio 'MT.
OBianeBaTh NOHATHAMM BIIUCAHHOU U
OIMCAHHOM OKPYKHOCTEH TPEYrOJIbHUKA,
HAXOIUThb LEHTPBI ATUX OKPYKHOCTEH.

PemiaTts OCHOBHBIE 32/1a4M HA IOCTPOEHME: YIJIa,
PaBHOI0 JaHHOMY; CEPEAUHHOIO NEPIEHANKYJIIAPA
JTAaHHOT'O OTpe3Ka; MPSMOM, MPOXOIAIIEH yepe3
JTAHHYIO TOUKY U MEPIEHIUKYISIPHOU JaHHON
MPSIMOM; OUCCEKTPUCHI TAaHHOTO YTJIa;
TPEYTrOJIbHUKOB 10 PA3JIMYHBIM JIEMEHTAM.
3HAKOMMTBCS ¢ HCTOPHEH PAa3BUTHS T€OMETPHUH

[ToBTopenue, 00o0IIEHNE
3HaAHUU

[ToBTOpeHue u 0000IIeHIEe OCHOBHBIX MOHITHIA U
METOJIOB Kypca 7 Kiiacca

Pemars 3a1a4u Ha MOBTOPEHMUE,
WJUTIOCTPUPYIOLIHE CBS3U MEXKIY PA3IMUHBIMU
4acTIMH Kypca




8 kJacc (He MeHee 68 u)

Ha3Banue pasjgesia (Tembl) 4acoB
OcHoBHOe coep KkaHue OcHoBHbIE BU/bI eI TEJIbHOCTH 00y4al0IIHXCS
Kypca (4McJ10 4acoB)
YeThIpEXYyTroJIbHUKHI 12 [Tapannenorpamm, ero npu3HaKku U CBOMCTBA. HN300paxaTh M HAXOAUTH HA YEPTEKAX
YacTHble cyyan napauieaorpaMMoB YETBIPEXYTOJIBHUKN Pa3HbIX BUJIOB U UX AJIEMEHTBHI.
(IpsAMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U DopMyJIMPOBATH OIPeIe/ICHUs:
CBOMCTBA. napasuieJiorpaMma, IpsiMOyroJibHHKa, pomOa,
Tpanenus. PaBHoOOKas ¥ IpsIMOYTOJIbHAS KBaJ[para, Tparenuy, paBHOOOKOH TpamneruH,
Tpaneuuu. IPSIMOYTOJIBHOW Tpaneuuu.
Y BoeHne MeANaHBbI. Jloka3bIBaTh M MCNOJIb30BATH NPU PelIeHUH
LlenTpanbHast cCUMMETpPUS 3aja4 [IPU3HAKU U CBOWCTBA: apaJuIeIorpaMma,
IpsIMOYTOJIbHUKA, poMOa, KBapaTa, Tpareluu,
paBHOOOKOH Tpaneuuu, NpsMOyroabHON Tpanenuu.
IIpuMeHATH MeTO YABOCHUS MEAUaHBI
TPEYroJbHHKA.
Hcnoab3oBath UPPOBBIE peCypChl AT
UCCIICIOBAaHHS CBOWCTB M3Y4aeMBIX (pUTYp.
3HAKOMHUTBCS ¢ HCTOPUEH pa3BUTHUSA
reOMETPUH
Teopema @aieca u TeopeMao 15 Teopema ®aneca u Teopema 0 nponopiuuoHanbHeIX | [IpoBOANTH MOCTPOEHMS C TOMOIIBIO IUPKYIIS U

HPONOPLMOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYrOJIbHUKU

OTpE3Kax.

Cpenssist nuHuUs TpeyroyibHUKa. Tpanenus, e
CpEIHsS JTUHMUSL.

IIponoprimoHanbHbIE OTPE3KH, IOCTPOCHUE
YETBEPTOTO MPONOPLUUOHATIBHOTO OTPE3KA.
CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.
[Tono6uble TpeyronpHuku. Tpu nmpusHaKa noao0us
TPEYrOJIbHUKOB.

IIpakTHueckoe npuMeHEHNE

JIMHENKHU C UCIIOIb30BaHue TeopeMsl Daneca u
TEOPEMBI O IPONOPLHHUOHAIBHBIX OTPE3KAX, CTPOUThH
YETBEPTHIN TPONOPLUUOHAIBHBINA OTPE3OK.
IIpoBoauTH 10KA3aTENLCTBO TOIO, YTO MEAUAHBI
TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U
HAXOAMTh CB3b C IEHTPOM MacC, HAXOAUTh
OTHOILEHHE, B KOTOPOM MEJIMAaHBbI IEIATCA TOYKON UX
IepeceycHUs.

Haxoauthb no00HbIE TPEYTOJBHUKHI Ha TOTOBBIX
YepTekKax ¢ yKa3aHUEM COOTBETCTBYIOLIUX
MIPU3HAKOB TIOI00USI.

PemaTts 3a1a4u Ha 10/J00OHBIE TPEYTOJILHUKH C
MTOMOIIIBIO CAMOCTOSATEIBHOTO TOCTPOEHUS YePTEKEN




Y HaXO0JIeHUs TOJOOHBIX TPEYTOJIbHUKOB.
IIpoBoanTH TOKA3ATENBCTBA C UCIIOIH30BAHUEM
IPU3HAKOB MOJ00US.

Joka3pIBaTh TpU MPU3HAKA 10100US
TPEYTrOJIbHUKOB.

IIpuMeHSATH NOJy4YEeHHbBIC 3HAHUS MPU PEIICHUN
FeOMETPUUYECKUX U MPAKTUYECKUX 3a/1ay.
3HAKOMHUTBCH C HCTOPUEN PA3BUTHS T€OMETPUU

IInomans. HaxoxaeHue
IUIOMIA/Iel TPEYrOJIbHUKOB U
MHOT'OYTOJIbHBIX (QUTYD.
[Tnomanu nogoOHbIX GuUryp
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[Tonsitre 06 001IEH TEOpPUH TUTOIIAIH.
dopMyITbl 1151 TUIOIIAIN TPEYTOJIbHHKA,
napajuiesiorpaMma.

OTHolIEHUE TTOMAeH TPEYTOJIbHIUKOB C
OOIMMOCHOBAaHHEM HJIH OOIIEH BEICOTOM.
Beruucnienue miomaei cioxxHbIX Guryp yepes
pa30ueHNe Ha YacTH U JIOCTPOCHHE.

[Tnomanu ¢uryp Ha KjaeTdaToit Gymare.
[Tnomanu nmoxoOHBIX duryp.

Brruncnenue miomaaei. 3agaun ¢ NpakTUYECKUM
COJIepIKaHUEM.

Pemrenue 3a1a4u ¢ moMoIIbI0 METOIA
BCIIOMOTATEIbHOM TUIOITA N

OsgiiaieBaTh NePBHYHBIMH MpPeICTABIEHUSIMH 00
o0uieit Teopuu rwiomanu (Mepsl), popmMyInpoBaTh
CBOWCTBA IJIOMIA/, BEISICHATH X HATJISATHBIN
CMBICI.

BuiBoauTh (opMyITHI IIIOMIAIN TapajuIeIorpamMma,
TPEYTroJbHUKA, Tpaneuu u3 GopMyIbl IUIOMIAIN
IpsIMOYTOJIbHUKA (KBajpaTa).

BoiBoauTh OpMyIBI IIIOMIAAN BBITYKIIOTO
YeThIPEXYTOJIbHUKA YEPE3 IUArOHAIM U YTOJl MEXY
HUMH.

Haxoauthb miomany uryp, n300paxEHHbIX Ha
KJIeTyaToil Oymare, HCNOIb30BaTh pa30ueHNE Ha
4acTU U JOCTPOEHHUE.

Pa30upaTrh npuMepsbl UCIIOJIb30BaHUS
BCIIOMOTATENIbHOM MIIOIAAH JIIsl pEIIeHUS
reOMETPHUECKUX 3a]1ay.

Haxoautp miomniaau nogo0HbIX Guryp.
BoruncasiTe iomany pa3nudHbIX MHOTOYTOJTBHBIX
¢buryp.

PemaTs 3a1a4u Ha MJIOMIAb C IPAKTUYECKUM
coJiepsKaHueM




Teopema ITudaropa n Havyana
TPUTOHOMETPUU

10

Teopema [Tudaropa, e€ 10ka3aTeNBCTBO U
npumenenue. ObpaTtHas Teopema [Tudaropa.
OnpezneneHre TPUTOHOMETPUICCKUX (PYHKITHIA
OCTpOTO yria, TPUTOHOMETPUYECKUE COOTHOIICHHUS
B IIPSIMOYTOJIEHOM TpeyroyibHuke. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKICCTBO.

COOTHOIIICHUS MEXy CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYrOJbHUKAX C

yriamu B 45° n45°; 30° u 60°.

Hoxa3biBaTh Teopemy [Iudaropa, ucnoab3oBarth e¢
B MIPAKTUYECKUX BBIYUCICHUSX.

®opMyJIMPOBATH OIPEICICHUS
TPUTOHOMETPHUECKUX (PYHKIIUI OCTPOTO yIiia,
NPOBEPSITH UX KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUUECKHE COOTHOILICHHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBatb COOTHOILICHUS MEXAY CTOPOHAMHU B
MPSMOYTOJIbHBIX TPEYTOJbHUKAX € yTrilaMu B 45° u
45°; 30° u 60°.

Hcnoab3oBath GopMyiibl IpUBEICHUS K OCHOBHOE
TPUTOHOMETPUUECKOE TOKACCTBO JIJIST HAXOXKICHUS
COOTHOIIEHUI MEKy TPUTOHOMETPUUECKUMU
(OYHKIIUSMU pa3IMYHBIX OCTPHIX YTJIOB.
IIpumeHATH MOTYYCHHBIE 3HAHUS U YMEHUS TpU
pelIeHUN TPaKTUYECKUX 3a]1a4.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTUS TE€OMETPUU

VYTIIBl B OKPY>KHOCTH. 13 BnycanHble U LEHTpaIbHBIE YIIIbI, YTOJ MEXIY DopMy/JIMPOBATH OCHOBHBIE OIIPEIEICHU,
Bnucannsble u onrcanHbIe KacaTeJIbHON U XOPAOW. YTIIbI MEXY XOPIaMH U CBSI3aHHBIE C YIJIaMM B Kpyre (BIMCAaHHBIN yro,
YETBIPEXYTOJIbHUKH. CEKYLIUMU. LEHTPaJIbHBIN yTro).
KacarenbHble K OKpYKHOCTH. BnycanHble M ONMCaHHBIE YETBIPEXYTOJBHUKY, X | HaXxoaMTh BIMCAaHHBIE YIJIbI, ONMPAIOIINECS HA OIHY
Kacanue okpyxHOCTEM IIPU3HAKYU U CBOMCTBA. [IpuMEeHEHNE 3TUX CBOUCTB | AYT'Y, BBIYMCJIATH YITIbl C IOMOILBIO TEOPEMBI O
IIPU PELIEHNN F€OMETPUYECKUX 3a/1a4. BIIMCAHHBIX yTJaX, TEOPEMBI O BIUCAHHOM
B3auMHOe pacronokeHue AByX OKpPYKHOCTEN. YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIILHOM YIJIE.
Kacanue okpyxHocTen HccnenoBarhb, B TOM 4ncie ¢ TOMOLIBIO HU(POBBIX
peCypCOB, BIIUCAHHBIE U ONIMCAHHBIE
YETBIPEXYTOJIBHUKHY, BBIBOJAMTH X CBOMCTBA U
MIPU3HAKU.
Hcnonb30BaTh 3TH CBOMCTBA
[ToBTOpenue, 00001IIEHNE 4 IToBTOpEHNE OCHOBHBIX ITOHATUI U METOJIOB PemaTe 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOIIHE

3HAHUHN

KypcoB 7 1 8 KJaccoB, 00001eHre 3HAHU I

CBA3U MCXKIY pa3IMYHBIMU 4aCTAMHU Kypca




9 kJjacc (He MeHee 68 u)

Hassauue pasjena (remp) acor OcHoBHOe coep KkaHue OcHOBHbBIE BH 0
Kypea (4HCI0 4acoR) p JbI JeATEJbHOCTH 00y4Yarommxcs
Tpuronomerpus. Teopemsl 16 Omnpenenenre TPUrOHOMETPUUECKUX (YHKITHIA DopMyJIMPOBATH ONpeeseHUs
KOCHHYCOB M CHHYCOB. yrioB ot 0° 1o 180°. KocuHyc ¥ CHHYC OpSMOro ¥ | TPUTOHOMETPHIECKUX (DYHKIMHI TYIIBIX U HPSAMBIX
Pemenue TpeyroiabHUKOB TYIIOTO YIJa. YTJIOB.
Teopema kocunycoB. O000IIEHHAsS TeopemMa BbIBOAUTH TEOpEMY KOCUHYCOB M TEOPEMY CUHYCOB
CHHYCOB (C PaInyCOM OITMCAHHOU OKPY>KHOCTH ). (¢ pazmycoM ONMCaHHOM OKPYKHOCTH).
HaxoxneHnue 1ivH CTOPOH U BEJIMYKH YIJIOB Pemathb TpEyroibHUKH.
TPEYrOJIbHUKOB. Pemars npaktuyeckue 3a1auu, CBOIALIAECS K
CDopMyna Iiomaan TpeyroJabHHUKA Yepe3 OBC HaXOXXIACHUIO Pa3JIMYHBIX 3JICMCHTOB TPCYTOJIbHUKA
CTOPOHBI U YroJl Mexx 1y HuMu. dopmyrna ruiomaiu
YETBIPEXYTOJIBHUKA YEPE3 €T0 TUATOHAIN U YIOJl
MEXIY HUMU.
[IpakTryeckoe NpUMEHEHNUE TOKA3aHHBIX TEOPEM
[IpeobpazoBanue moaoowms. 10 [TonsiTue o mpeodpa3oBaHUM MOO0US. OcBanBaTh NOHATHE TPEOOPA3OBAHUS MTOAOOHS.
Metpuueckre COOTHOIIEHUS B CoOOTBETCTBEHHBIE ANEMEHTHI MOJA00HBIX PUryp. HccaenoBarb OTHOUIEHUE JIMHEWHBIX JJIEMEHTOB
OKPY>XHOCTHU Teopema 0 IPOM3BEICHUN OTPE3KOB XOP/I, Teopema | (Guryp npu nmpeodpazoBaHuH MOJOOUS.
O IIPOU3BEJACHUN OTPE3KOB CEKYIIUX, TEOpEMaA O Haxoautn npumMepsl 000U B OKPYyXKaIOIIEH
KBaJlpaTe KacaTeIbHOM. JIENUCTBUTEIILHOCTH.
[IprMeHeHre B pelieHnH T€OMETPUUECKUX 3a1a4 BbIBOAUTH METPUUECKUE COOTHOLIEHUS MEKIY
OTpE3KaMHU XOpI, CEKYIIUX U KacaTEIbHBIX C
HCIIOIb30BAaHUEM BIIMCAHHBIX YTJIOB U TTOJ00HBIX
TPEYTrOIBLHUKOB.
Pemars reoMerpruyeckue 3a1auu U 3aJ1a4u U3
peanbHOM KU3HH C UCTIOIB30BAHUEM MOJOOHBIX
TPEYTrOIBLHUKOB
Bexkropsl 12 Onpenenenrie BEKTOPOB, CI0KEHUE U PA3HOCTh Hcnoab30BaTh BEKTOPHI KAK HAMPABICHHBIE

BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.
PU3NYECKUI U TEOMETPUYECKUNA CMBICI BEKTOPOB.
Pa3noxeHue BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM
BekTOopaM. KoopinHaTsl BEKTOpa.

OTPE3KHU, HCCJIe0BATh T€OMETPUUECKUI
(mepemerenne) U GU3NIECKUH (CHIIA) CMBICIIBI
BEKTOPOB.

3HaTh onpejaeeHusi CYMMBI M Pa3HOCTH BEKTOPOB,




CkasnsipHOE MTPOU3BEJICHUE BEKTOPOB, €T0
MPUMCHCHUC MU HAXOXKIACHUA OJIMH U YIJIOB.
Penrenue 3aad ¢ momMoInibp0 BEKTOPOB.
[TpuMeHeHre BEKTOPOB /ISl PEIICHUS 3a/1a4
KHHEMAaTUKHN 1 MEXaHUKN

YMHOXXEHHS BEKTOpa Ha YUCIIO, HCCIEeA0BATH
TreOMETPUUECKUI B (PU3MYECKHI CMBICIIBI 3TUX
onepanui.

PemaTe reomeTpuyeckue 3a1a4u ¢
UCII0JIb30BaHUEM BEKTOPOB.

PackiiaasIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoub30BaTh CKAIPHOE IPOU3BEACHUE
BEKTOPOB, BBIBOJAMTH €I0 OCHOBHBIE CBOWCTBA.
BeI4ucaaTE CyMMY, pa3HOCTb U CKaJISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX.
IIpumeHATH CKaJIIpHOE TPOU3BEACHUE AJIS
HAaXOK/JICHUs JUIMH U YIJIOB

I[eKapTOBBI KOOpAMWHATLI HA
IIJIOCKOCTH

JlekapToBbI KOOPJMHATHI TOYEK HA IIIOCKOCTH.
YpaBHeHue npsiMoil. YTI0Bo# KO3 UIHEHT,
TAHIeHC yTIjla HaKJIOHa MPSIMOH, apajuleibHble U
NEPIEeHIUKYIIIPHBIE TIPSIMBbIE.

VYpasHenue okpyxHoctd. Haxoxxnenue

KOOpJIMHAT TOYEK MePECeUeHUs: OKPYKHOCTH U
npsiMoi. MeTo KOOpAMHAT NpU PEeIIECHUH
reOMEeTPUUECKUX3a/1ay.

Hcnonp30BaHne METOJ]a KOOPAWHAT BIPAKTHUYECKUX
3ajauax

OcBanBaTh NOHATHE PIMOYTOIBHON CUCTEMBI
KOOPAMHAT, JEKapTOBBIX KOOPAUHAT TOUKH.
BbIBOAUTH ypaBHEHHUE NPAMOU U OKPYKHOCTH.
Bb1esiTh MOJHBINA KBaApaT ISl HAXO0XKICHUS
LEHTpa U paanyca OKPY>KHOCTH 10 €€ ypPaBHEHHUIO.
PemaTh 3a1a4u Ha HaX0XKICHHUE TOUCK
IIEPECEUCHHUS IPSAMBIX U OKPYKHOCTEU C IOMOILBIO
METOJ1a KOOPJWHAT.

Hcnoab3oBaTh CBOMCTBA YrIoBOro KoddhuiimeHTa
NPSAMON MPH PEIICHUU 3a/1a4, JJIsl ONPeIeIICHUS
PaCIIONIOKEHUS MPSIMOM.

IIpuMeHATh KOOPAUHATHI IPU PELIEHUN
FeOMETPUYECKUX U IPAKTUYECKUX 3a4ad, JJIs
MMOCTPOEHUSI MATEMATHYECKUX MOJIETIEN PEaTbHbBIX
3a/a4 («METO/ KOOPIUHATY).

IMoab30BaTHCA 11 TOCTPOCHUS U UCCIIEIOBAHUI
MU (POBBIMU PECYPCAMHU.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH




[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlnmvHa OKPYKHOCTH U
MJI0IAL KpyTa.
Brruncnenue miomanen

[TpaBuIIbHBIE MHOTOYTOJIEHUKH, BBIYACIICHUE HX
HIIEMEHTOB.

Yucno © u ayuHa OKpyKkHOCTH. [nHa nyru
OKPYKHOCTH.

Paguannas mepa yria.

[Tnomanp Kpyra U €ro 3JeMEeHTOB (CEKTOpa U
cerMenTa). Beruncnenue miomanei gpuryp,
BKITIOYAIOIIUX JIEMEHTHI Kpyra

®opMyJIHPOBATH OIIPEIEICHUE TPABUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAMTh UX 3JICMEHTHI.
ITosb30BaTHCS NOHATHEM JJIMHBI OKPYKHOCTH,
BBEIEHHBIM C IOMOUIbIO IPABUIIbHBIX
MHOT'OYTI'OJIbHUKOB, ONIPeAeJATh YNUCIIO T, JUIMHY
JyTU U PalMaHHYIO MEpY yria.

IIpoBoanTh MEpexoa OT paJuaHHOW MEPHI YIJIa K
rpajyCHOI 1 HA0OOPOT.

OmnpeaensaTs I0MALb Kpyra.

BeiBoauTh (hopmyJibl (B rpagyCHON U pauaHHON
Mepe) JUls AJIUH YT, 0L ei CeKTOPOB U
CETMEHTOB.

Boruucaste miomaau Gpuryp, BKIIOYAIOIINUX
3JIEMEHTBI OKPY>KHOCTHU (KpyTa).

Haxoauts mionaay B 3a1a4ax peajJbHON )KU3HU

JIBM>KEHUS TIOCKOCTH

[TonsiTre o nBUX)eHuU TIockocTH. [lapannensHblii
MepPEeHOC, MOBOPOT U cUMMETpusi. OCH U LEHTPBI
CHUMMETpPHH.

IIpocreiimre MpUMEHEHNs B PELICHUH 3a7a4

Pa30upartpb npuMepsl, WUIFOCTPUPYIOIIUE TOHATUS
JBUKEHHUSI, IEHTPOB U OCEH CUMMETPHH.
®opMyJIMPOBATH OIIPEIEICHUS 1apaJIIEIbHOTO
IepeHoca, I0BOPOTa U OCEBOM CUMMETPHH.
BbIBOAUTH X CBOMCTBA, HAXOAMTH HEIIOBUKHBIC
TOYKHU.

HaxoauTthb HEHTPHI U OCH CUMMETPUI IIPOCTEUIINX
¢buryp.

IIpuMeHsATH NapayIeNIbHBINA IEPEHOC U CHMMETPHIO
IPY PELICHUU FreOMEeTPUIECKUX 3a/1ad (pa3ouparhb
MIPUMEPBHI).

Hcnosb30BaTh 11 IOCTPOEHUS U UCCIIEIOBAHUI
undpoBbIE pecypChl

[ToBTOpeHnue, 0600ITICHHE,
cucTeMaTH3aIusg 3HaHUH

IToBTOpEHNE OCHOBHBIX MTOHATHI U METOJI0B
KypcoB 7—9 kitaccoB, 0060011IeHIE 1
cucTeMaTH3alus 3HaHUi.

[Tpocreiimue reomeTpruyeckue GUrypsl 1 UX

OnepupoBaTh NOHATUAMM: (DUTYpA, TOUKA,
MpsiMasi, yrojl, MHOTOYTOJIbHUK, PaBHOOEAPEHHBINA U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, IPSIMOYTOJIbHBIN
TPEYroJbHUK, MeJInaHa, OMCCEKTpHCca U BbICOTa




cBoiicTBa. M3mMepeHnne reoMeTpuyecKix BEJTMYHH.
TpeyroybHUKA.

[TapannenbHble U EPIICHAUKYIISIPHBIC MTPSMBIE.
OxpyKHOCTb U KpyrT. [ 'eomeTrpuueckue
IIOCTPOEHHU. YTIIbl B OKPYKHOCTH. Briucanuele u
OIIMCaHHBIE OKPY>KHOCTH MHOI'OYTI'OJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.

YeTsIpEXyroJbHUKU. BrincaHHbIE U ONMCAHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema [Mudaropa u Hagama TPUTOHOMETPHH.
Pemennie 001X TPEYroabHUKOB.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.
IIpeobpazoBanms miockocTu. J[Bmwkenus. [Togodue.
Cummerpusi.

IInomanps. Beraucinenne miomanuen.

[Tnomanu mogoOHBIX uryp.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTopsl Ha IIOCKOCTH

TPEYroJIbHUKA, TapaJlJIeIorpaMm, pomo,
MPAMOYTOJIBHUK, KBaIpaT, TPAIIELHS; OKPY>KHOCTb,
KacaTelibHasl, paBEHCTBO M 1ojobue duryp,
TPEYTrOJIbHUKOB; NapaJUICIbHOCTh U
MEPIECHANKYJSIPHOCTD MPSAMBIX, YTOJ MEXKITY
NPAMBIMH, CHMMETPHSI OTHOCUTEJILHO TOUYKHU U
MPsIMOM; IJIMHA, PACCTOSIHUE, BEJIMUMHA YIJIa,
IUIONIAb, IEPUMETP.

Hcnoan3oBarh (OpMyJIbL: IEpUMETPA U TIOIIAAN
MHOT'OYTOJIbHUKOB, JIJIMHBI OKPY’KHOCTH U TUIOLLAIA
Kpyra, 00b€Ma mpsIMOYTOJIbHOTO MapaliieNienune/a.
OnepupoBaTh NOHATUSIMM: TPSIMOYTOJIbHAS
cUcTeMa KOOpAWHAT, BEKTOP; HCMOJb30BATh 3TH
MOHATHS JJISI IPEICTABICHUS TAHHBIX U PELICHUS
3a/1a4, B TOM YHCIIE U3 IPYTUX YUeOHBIX MPEIMETOB.
Pemars 3a1a4u Ha NOBTOPEHUE OCHOBHBIX
MOHSATUH, WILTIOCTPALIMIO CBSI3€U MEXKIY
Pa3IMYHBIMU YaCTSMHU Kypca.

BriOupaTs MeTOA 17151 peLlIeHUs 3a/1a4u.

Pemath 3aga4m 13 NOBCETHEBHOM KU3HHU
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