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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALIUA K O0yUEHUIO MaTEMATHKE U LIeJICHANPaBICHHON 03HABATEIbHON
NESTEIIbHOCTH;

NOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 IPaKTUYECKYIO
JESTEIIbHOCT, TPEOYIOLIYI0 MaTEeMaTHYECKUX 3HAHWW, B TOM YHUCIIE YMEHHUE
YUYUTBCA Y APYTUX JIFOAEH;

CHOCOOHOCTh ~ OCO3HAaBaTh CTPECCOBYID CHUTYallMIO, OBITh TOTOBBIM
JEHCTBOBATh B OTCYTCTBUE FapaHTUl ycCIIeXa;

cnocoOHOCTh oOywaromuxcsi ¢ 3[IP kK oco3HaHHiO CBOMX JIE€(PUIMTOB U
IIPOSIBIICHUE CTPEMIIEHUS K UX MPEOOJICHUIO;

CIIOCOOHOCTB K CAMOPA3BUTHUIO, YMEHUE CTABUTH JOCTHKUMBIE LIENIH;

YMEHHUE pa3inyaTh y4eOHbIE CUTYallUH, B KOTOPBIX MOXXHO JI€WCTBOBATh
CaMOCTOATENIBHO, W CHUTyaluu, [IA€ CIEAYyeT BOCIOIb30BaThCA CIPABOYHOMN
uH(popMaluel WK ApyTUMHU BCIIOMOTaTeIbHBIMU CPEICTBAMU;

CHOCOOHOCTB IEPEHOCUTH OJTyUYEHHBIE B X0/1€ 00YUEeHUsI 3HaHUS B
aKTyaJIbHYIOCUTYalMIO (IIPU PEIICHUH )KUTEHCKUX 3aa4, TPeOyoIuX
MaTE€MaTUYECKUX 3HAHHM );CTIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX U
npaBuiax MpPOBEACHUS
MMPOMEXKYTOYHOU U UTOTOBOM aTTECTaIlUU;
OBJIAJICHHE OCHOBaMH (PMUHAHCOBOM IPAMOTHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

Osnadenue ynugepcanbHvlMu y4eOHbIMU NO3HACAM ETbHBIMU

oelicmeuamu:

yCTaHaBIUBaTh  NPUUYMHHO-CJIEICTBEHHBIE CBSI3U B XOJe€

YCBOEHHUSIMaTEMaTHUECKOI0 MaTepuraa,

BBISIBJISITh ACQUIMT JaHHBIX, HEOOXOJMMBIX JJIsi PEIICHUs] MOCTAaBJICHHOU
3a]a4H;

C TIOMOIIBIO YYHUTENS BEIOUPATh CIIOCO0 peIICHHs] MATeMaTHIeCKON 3a/1aun
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

NPUMEHATh W TIPEeoOpa3oBbIBATh 3HAKM W CHMBOJIBI B XOJE

peleHusIMaTeMaTHUECKHX 33714,

yCTaHAaBIUBATh NICKOMOE U IaHHOE MPH PEIICHNH MaTeMaTHYeCKON 3a1auu;

MOHMMATh U MHTEPHPETUPOBATH HHPOPMAIMIO PA3TUUYHBIX BUIOB U (HOpM
IpECTaBICHNUS;

WITIOCTPUPOBATH peliaeMble 3a7aun rpauuecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3aIOMUHATH M CUCTEMATHU3UPOBATH HHPOPMAIIHIO.

NOHMUMAaTh M MCIOJb30BaTh MAaTeMaTHUYECKUE CpEACTBAa HArJISAHOCTU
(rpaduku, amarpamMmbl, TaOMWIBI, CXEMbl W JAp.) JUISI  WLIIOCTPAIUH,
WHTEPHpETaLUU, apTyMEHTAIUH.

OBnazeHne yHUBEpCAIbHBIMU YYEOHBIMU KOMMYHUKATUBHBIMU I€UCTBUSIMU:



OpraHU30BbIBATh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO AESATEIBHOCTD C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIlIeHUs 3a1ay;

B3aMMOJICIICTBOBATh W HAXOAMWTHh OOIIME CHOCOOBI paboThl; paboTaTh B
TpyIIe: HAXOAWTh OOIIee pelmieHne | pa3pemarb KOH(MIUKTHI Ha OCHOBE
COTJIaCOBaHMS TO3UIMHN U y4€Ta HHTEPECOB; CIAYIIATh MapTHEPA; (POpMyIUpPOBATH,
apryMEHTUPOBAaThU OTCTAUBAaTh CBOE MHEHHE;

MIPOTHO3WPOBATh BO3HUKHOBEHUE KOH(IMKTOB NP HATUYUHN PA3HBIX TOUYEK
3peHUs W pa3peniath KOH(PJIMKTHI Ha OCHOBE Y4ETa MHTEPECOB W TO3UIUN BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3MUIMI0 U KOOPAMHUPOBATH €€ C MO3UIUSIMU
napTHEPOB B COTPYJHUYECTBE IMPHU BHIPAOOTKE OOIEro penieHuss B COBMECTHOM
NeSTEeIbHOCTH;

BBITIOJIHATh CBOIO YacTh Pa0OThI, JIOCTUTATh KAYECTBEHHOTO PE3yJibTaTra U
KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMH WICHAMH KOMAaH]IbL;

OIICHUBATh Ka4y€CTBO CBOETO BKJIAJa B OOUTUH MPOIAYKT.

Oe¢nadenue yHuUGepCaAIbHBIMU YUCOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

CTaBUThH 1I€JIM, BHIOMPATh U CO37aBaTh AJTOPUTMBI ISl PEUICHUS] YYECOHBIX
MaTEeMaTUYECKHUX MPo0IeMm;

IJIAHUPOBATh U OCYIIECTBIATH JEATEIIBHOCTh, HAMPABICHHYIO HAa PEIICHUE
3a/1a4 UCCIEI0BATENIbCKOTO XapaKkTepa.

dbopMyIUpoBaTh U YACPKHUBATH Y4EOHYIO 3ajauyy, COCTaBJISITh IUIAH WU
IIOCJIEIOBATEIBHOCTD JICCTBUM;

OCYIIECTBJISITH KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOUMBbIE KOPPEKTUBHI;

KOHTPOJUPOBATH MPOIIECC U PE3yIbTaT YUCOHOW MaTeMaTUYECKOM
JEATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS
ydeOHOM 3a/1aun, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

CAM4aTh CMoCco0 EUCTBUS U €0 Pe3ybTaT C 3aJaHHBIM 3TAJIOHOM C IEJbIO
OoOHapy>KeHHUs OTKJIOHEHUI U OTJIMYUNA OT 3TaJOHA.

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb ITPU PEIICHUH YUeOHOM
3a/1a4u;

MOHUMATh MPUYMHBI, 10 KOTOPBIM HE OBLIT IOCTUTHYT TPEOYEMBIi pe3ysbTaT
NeATeIbHOCTH, ONPEACIISTh O3UTUBHBIE U3MEHEHUS U HaIlpaBJICHUs], TpeOyIolre
JadbHEHIIICH pabOThI,

PEeryJIMpoBaTh CIIOCOO BBIPAXKEHUST YMOITUH.

IHJIAHUPYEMBIE TIPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
MPUMEPHOMPABOYEN ITIPOT'PAMMBI KYPCA «'EOMETPUSI» (ITO
I'OAAM OBYYEHMUAA)

OcBoenne yuyeOHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMsl JOJDKHO OOECleunBaTh JOCTHIKEHUE CIEAYIOIUX IPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:



7 KJIIACC

Pacmo3naBaTh u3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMNPEACNATh WX
B3aMMHOE PAaCIIOJIOKCHUE, H300paKkaTh T'€OMETPUYECKHUE (UTYPHI; BBIMOJHSITH
YEPTEXKHU IO YCIOBUIO 3aa4u. M3MepsATh IMHEHHBIEC U YTJIOBBIE BEIMUUHBI. PemaTh
3aJ]a4M HA BBIYMCIICHUE JUIMH OTPE3KOB U BEJIWYWH YIJIOB.

Jlenate TpyOyr0 OIEHKY JMHEWMHBIX M YIJIOBBIX BEJIMYUH TMPEIMETOB B
peaNbHOM KU3HH, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. Pa3nmduarh pasmepbl 3THX
00BEKTOB MOMOPSIIKY BETUYUHBI.

CtpouTh 4YepTeXH K TIE€OMETPHUYECKMM 3aJadaM (C HCIOJIb30BaHUEM
CMBICJIOBOMOTIOPHI: HABOJIAIIINE BOTIPOCHI U/WJIH aTOPUTMA YICOHBIX JEeHCTBUN).

ITonb30oBaThCS TIpU3HAKAMM PABEHCTBA TPEYTrOJbHUKOB, HCHOJIb30BaTh
MIPU3HAKKA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBoauTh  OKA3aTENBCTBA  HECJIOXHBIX T'€OMETPHUYECKHX  TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAaHbI, TPOBENEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA,
BPEILICHUN T'eOMETPUYECKUX 3a/au (C UCTOJIb30BAHUEM 3PUTEILHON HArJISTHOCTH
W/UIUBEepOATIbHON OTIOPHI).

OnpenensiTh napaiaeabHOCTh NPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
CHUMHM cekyias. OnpeaensaTh napauieibHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOM.

Pemrats 3amaun Ha KieTyaTol Oymare.

[IpoBOaUTH BBIYUCICHUS W HAXOAUTh YHCIOBBIE U OyKBEHHBIC 3HAYCHHS
YIJIOB B TEOMETPHUUYECKMX 3aJjadaX C HCHOJb30BAaHUEM CYMMbI  YIJIOB
TPEYTOJbHUKOB M MHOT'OYTI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUN JIByX MapajuIClIbHBIX MPSMBIX CEKyIIew. Pemate mpakTudyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

HNmets nipencTaBieHne 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

DopMyJIMPOBATH OMPEICICHUS OKPY>KHOCTH U KPYyra, XOpAbl M JhaMeTpa
OKPY>KHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOKMCTBA IIPU
pEIIEHNH 3a/a4.

OpuUeHTUPOBATHCA B TMOHATHUSAX: OIKMCAHHAs OKOJIO TPEYroJibHUKA
OKPY>KHOCTbh, IIEHTP ONMUCAHHOW OKpYXHOCTH. OnepupoBaTh Ha 6a30BOM YpPOBHE
(dhakTaMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB TPEYroJibHUKA MEPEeCceKaroTcsi B OJHOM
TOYKE, U O TOM, UYTO CEPEAWHHBIC MEPHNEHIUKYISPBI K CTOPOHAM TPEYrOJIbHHUKA
MIEPECEKAIOTCS B OTHOM TOUKE.

OpueHTUpOBaThCS B TOHATHSX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE:
KacaTelibHasd K OKPYXHOCTH, TEOpPEMa O MNEPIECHAUKYJISIPHOCTH KaCaTeJIbHOM H
paanyca, MpOBEAEHHOTO K TOYKE KaCaHHs.

HNmers mpencraBiieHHEe O NPOCTEMIIMX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE OCTPOECHUS C TOMOLIBIO HUPKYJIS U
JIMHEUKHU.

8 KJIACC

Pacrio3naBatb OCHOBHBIC BHUbI I-IeTIJIpéX}’FOJIbHI/II(OB, X DOJIICMCHTHI,



II0JIB30BATHCS X CBOMCTBAMU IIPU PELICHUU T'€OMETPUYECKUX 3a1a4.

OpueHTHPOBATHCS B MOHATUU — TOYKH IEPECEYEHUS MEANAH TPEYTOJIbHUKA
(meHTpa mMacc) B pelieHruy 3a1a4.

BrageTs NoOHATHEM CpeIHEN JTMHUM TPEYTOJIbHUKA U Tpaneluu, IPUMEHATh
UX CBOMCTBAa MPHU PEUIEHWH MPOCTEHIIMX TIEeOMETpUYECKuX 3anad. lMmers
npexacrasieHneo TteopeMe daneca u TeopeMe O MPONOPLHUOHAIBHBIX OTPE3KaXx,
OPUMEHATh WX JUIS PELICHMs MPaKTHYECKUX 3a7ad (C Omopod Ha 3pUTENBbHYIO
HarJIsIHOCTB ).

[IpuMeHsTh NpPU3HAKU MOAOOMS TPEYrOJIbHUKOB B PEIICHUHM HECIOMXKHBIX
reOMETPUYECKUX 3a1a4.

[Tonb3oBatbesa TeopeMoil Iludaropa st perieHHs TeOMETPUYECKHX U
IIPAKTUYECKUX 3a]a4.

Biagers mNOHATUAMHM CHHYCa, KOCHHYCa M TaHIE€HCAa OCTPOro yIJa
IPSIMOYTOJIBHOTO TpeyroibHUKa. [10ab30BaThCsl ITUMU MOHATUSAMHU JJIs1 PELICHUS
MPaKTUYECKUX 3a7a4 (IIpU HEOOXOJMMOCTH C OMOPOM Ha aJITOPUTM TpaBUIIA).

Beruucnars  (paziuuHbiMH - crioco0aMu) (C OMOpol Ha CHPaBOYHYIO
MH(OpPMAIMIO) IJIOMAAb TPEYrOoJbHUKA W IUJIOIIAJW MHOTOYTOJBHBIX (QUTYp
(MoaB3ysACh, TIe HEOOXOAUMO, KAIBKYIATOPOM). [I[pUMEHATh MOTy4YEHHbBIE YMEHUS
B MIPAKTUYECKHX 3a/1ayax.

Biagers NMOHATUSAMH BIMCAaHHOTO M LIEHTPAJIBHOTO YIja, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaxX MEXAY XOopJAaMH (CEKYIIUMHU) U yIiie MEXIy
KAacaTeJIbHOM M XOpAOW MNpPH PELIEHUH MPOCTEHIIMX TEOMETPUYECKUX 3a]ad.
BrnageTte NOHATHEM ONMCAaHHOIO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELIEHUH NPOCTEHIINX 3a/1ay.

IIpuMeHATh MOTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJEIIN IS 33]1a4 PEAIbHOM KU3HHU M IPOBOAUTH COOTBETCTBYIOIIME BBIUNCICHUS
C NpPUMEHEHHEM NO0J00MS M TPUTOHOMETpUHU (TOJIb3YySCh, TJ€ HEO0OXOAHUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUYECKUE (GYHKIUHA OCTPHIX YIJOB, HAXOAWTh C HX
MOMOIIBIO PA3JIMYHBIC DJIEMEHTHI MPSMOYTOJIBHOTO TpPEYTroJibHUKA («pelIeHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxomuTh (C MOMOIIBIO KAJIbKYJIATOPA) JUTHHBI
W YTJIBI JUTSI HeTAOJMYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMysIaMu MPUBEICHUS © OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXKJIECTBOM JIJI1 HAXOXKJCHUS COOTHOIICHUH MEXAY TPUTOHOMETPHYCCKUMU
BEJIMUYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO MH(DOpMAIIHIO).

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCUHYCOB JIJIs1 HAXOXACHUS Pa3IMIHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYTOJbHUKOBY), TPHUMEHSITh HUX MpHU
PEIICHUUIIPOCTEHIITNX TEOMETPUUECKUX 3a]1a4.

Brnagers monsTHSMH TipeoOpa3oBaHUsS ~ TOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB T0J0OHBIX Guryp. [lonb30BaThCs CBOMCTBAME MOAOOMS MPOU3BOJIBHBIX
¢buryp, yMeTh BBIYUCIIATh JUIMHBI W HAXOIUTh YIIBI y MOAOOHBIX (uryp (Imo
ITOPUTMY yueOHBIX NeicTBul). [IpuMeHsITh cBOWCTBa O00MS B MTPAKTHIECKUX
3aa4ax. Y METbIIPUBOAUTH IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

[Tomb3oBaTbess TeopeMaMu (IO BU3YaJbHOW OIOpE) O TPOU3BEIACHHUH



OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX FEOMETPUUYECKUI M (PU3NUECKUI
CMBICJ, NPUMEHSTh WX B PELICHUM TIE€OMETPUYECKHX U (U3NYECKUX 3a]ad.
[TpuMeHATbCKAISIPHOE TPOU3BENECHNE BEKTOPOB JI1 HAX0XK/IEHUS JJIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOPJIMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
pELIEHNN T€OMETPUUYECKUX U MTPAKTUUECKUX 3a/au.

Bnagers NOHATHAMU MPaBUIBHOTO MHOTOYI'OJIBHUKA, JIMHBI OKPY’KHOCTH,
JUIMHBI TYTH OKPYKHOCTH M PaJUaHHOW MEpHI YIJia, YMETh BBIYHCIATH IJIOMIAIb
Kpyra u ero dvacrtei (c omopod Ha cCHpaBoyHyl0 HH(popmaiuio). [IpumMeHsATh
MOJTyYEHHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETpHH (DUTYp, TPUMEHSTH IBHKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHsTh MOMyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTH MaTeMaTHUECKHE
MOJIEJIH JIJIS 33]1a4 PeaIbHOM )KM3HU U TPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM I0J00MSI U TPUTOHOMETPUYECKUX (YHKUUN (MONb3YysACh, TJE
HEO0OXO0IMMO, KATBKYJISTOPOM).



Conep:xanue yue0HOro Kypca (1mo rogam o0y4eHmusi)

7 KUIIACC

Havanpuble noHsATHA reoMerpun. Touka, npsiMas, OTpPE30K, Jyd. Yrou. Buasl
yriioB. BeprukanbHble UM CMEXHBIE yriael. buccexkrtpuca yria. Jlomanas,
MHOTr'OYyroyibHUK. [[apannenpHOoCTh M EPIEHANKYIIAPHOCTD NMPSMBIX.

Cummempuunvie puzypot. Ocroenvie céoticmsa ocesoti cummempuu®. [Ipumeps
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronsuuk. BeicoTa, Meiuana, OuccekTpuca, ux CBoiicta. PaBHoOe ApeHHBIH
Y PaBHOCTOPOHHHI TpEeYyroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa 1 IPU3HAKU paBHOOEIPEHHOI O TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU MMAPAJUIEIBHBIX NpsAMbIX. CyMMa yriioB TpEyroJjbHUKA.

BuentHue yrisl TpeyrojibHUKA.

[IpssMOyrosbHBIA ~ TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, TPOBEAEHHOM K TUIOTEHY3€. [[pu3Hakyu paBeHCTBa MPAMOYTOJIBHBIX
TpeyroabHUKOB. [IpsMoyTroapHBIN TpeyronbHUK ¢ yrioMm B 30°.

HepaBeHcTBa B TEOMETPUU: HEpABeHCMBO mMpe)y20abHUKA, HEPABEHCTBO O JIJINHE
JOMaHOW, TeopemMa O OoJyiplIeM yriae U OoJbLIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccexkrpuca yria W CEepeIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOp/1a ¥ IMAMETP, X CBOMCTBA. B3auMHoe pacnosnoxenue
OKpPYXHOCTH M npsimoil. KacarenpHas M cekymas K OKpPYKHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroJl. BnucaHHas v onycaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
cillyyau TapajuiesiorpaMMoB (IIPSIMOYTOJBHUK, pOMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOWCTBA M MPU3HAKHU.
[IpssMmoyroJibHAs Tpaneuus.

Memoo yosoenus meduanwl. llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuonanvHvix ompeskax. CpenHue
JMHAATPEYTOJIbBHUKA U Tpalleuuu. [lenmp macc mpey20abHuKa.

Ilooobue mpeyeonvuuxos, rosppuyuenm nooobus. Ilpusnaxu noooobus
mpeyeonvruxos. [IpumeHenne nogooust Mpy pelieHny IpakTUYECKUX 3a4a4.

CpoiicTBa mmomanei reoMerpudeckux ¢uryp. @opmymnsl Uisl TUIONIAINA
TPEYroJIbHHUKA, TapajiesiorpaMma, pomoa u Tpamnenuu. OTHOIICHHWE IUIOIaaei
NMoI00HBIX GUTYP.

Brruncnenue mmonianeid TPEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeTyaronoymare.

Teopema ITudaropa. IIpumenenne Teopemsl [Iudaropa npu permennn
MPAKTUYECKUX 3a/1a4

% 31ech 1 nanee KypcHBOM 0003HAYEHbI TEMbI, M3yYEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTEILHOM ILJIaHE.
ITegarorcaMoCTOsATEILHO OMPEILIIAET 00bEM H3y4aeMOro MaTepuala.



CuHyC, KOCUHYC, TaHI'€HC OCTPOrO yrIjila MNPSIMOYTOJIbHOTO TPEYroJIbHUKA.

OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHoMeTpruueckue PyHKIUu
yrioB B 30°, 45° u 60°.

BrnucaHnHble U LIGHTpAJIbHBIE YIJIbI, YTOJ MEXK]ly KacaTeIbHON U XOPIOU. YTIIbI
MEXKy XOpJlaMH M CEKylMMHU. BrnucaHHble M OMUCAHHBIE YETHIPEXYTOJbHUKH.
B3anMHoe pacmnonokeHne AByX OKpyxkHocTed. Kacanme oxpyxkuocteit. OOmume
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrenc yriao ot 0° o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ecTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyronbHUKOB. Teopema KOCUHYCOB U TeopeMa CUHYcoB. Pemienue
MPAKTHYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpaszosanue nodobus. [looobue coomeemcmeennbix 271eMeHMO8.

Teopema o npouszsedenuu ompe3Kos xopo, meopembvl 0 NPOU3EEOeHUU OMPE3KO8
ceKywjux, meopema o Keaopame KacameibHOLI.

Bektop, nmnuHa  (MOAYJb)  BEKTOpA,  COHAIPABIEHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEepalud HaJa BeKropamu. PasznoxkeHue BekTopa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MNPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOKICHHUS IJIMH U YTIIOB.

JlekapTOBBI KOOPAWHATHI HA MJIOCKOCTU. YpasHeHus npsAmMou U OKPY>KHOCTH B
KOOpAWHATAaX, MEPEeCEUCHUE OKPYKHOCTEH W MpsiMbIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH. [ pagycHas u paguanHas
Mepa yriia, BBIYMCIEHUE IJTMH YT OKpyKHOcTel. [nomans kpyra, ceKTopa, CEerMeHTa.

Heudwcenuss niockocmu u @HympeHHue cummempuu ¢ueyp (21emeHmapHble
npeocmaenernus). Ilapannenvroiii nepernoc. Ilosopom.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPHUS» (I10 I'OJAM OBYUYEHUA)

7 kiaacc (He MeHee 68 u)

Ha3zpanue
pa3aesa (Tembl)
Kypca (44cj1o
YacoB)

OcHoBHOe coep:kaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSH

IIpocreiimme
reoMeTpru4yecKmue
¢uryps1 u ux
CBOIICTBA.
HN3mepenue
reoMeTpHYeCKHX
BesimunH (14 1)

[Ipocreiine reoMeTpuuecKre 0OBEKTHI: TOUKH, MPSIMbIC, JTYIU
U yTJIbl, MHOTOYTOJIbHUK, JoMaHasi. CMEeXHbIE U BEPTUKAIbHbBIC
yriabl. Pabota ¢ mpocTteifiumu yepreskamu. M3mepenue
JIMHEUHBIX M YIJIOBBIX BEJIWYHH, BBIYMCIECHHUE OTPE3KOB U
yrioB. [lepumerp u mnomaas GUryp, COCTaBICHHBIX U3
MPSMOYTOJIbHUKOB

@opMyJIMPOBATH OCHOBHBIE ITOHATHA U ONIPEEIICHUS.
Pacno3HaBaTh U3yueHHbIE FeOMETpHUECKHE QUTYPHI, ONIPeAesiTh
UX B3aMMHOE PacCHOJIOKEHHUE, BBINOJIHATD YEPTEK 10 YCIOBHIO
3aayd (C MCIOJI30BAaHUEM CMBICIIOBOM ONOPHI: HABOISIINE
BONPOCHl W/WIIM alTOPUTMa Yy4eOHBIX AEUCTBUH).

IIpoBoauTh NpoCTENIIE IOCTPOCHHUS C IOMOILBIO LUPKYJIL U
nuHerku. U3MepaTh TUHEHHBIC U YTTI0BbIE BEIMYUHBI
TeOMETPUUYECKHX U MPAKTUIECKUX O0BHEKTOB.

Onpenensite «Ha I71a3» pa3Mepsl pealbHbIX 00BEKTOB, IPOBOAUTH
rpyOyIo OlLIeHKY HX pa3MepoB. PemiaTh 3ajaun Ha BBIYUCIICHHE
JUIMH OTPE3KOB Y BEJIWYMH yIJIOB. PemiaTh 3a1aun Ha B3aUMHOE
pacrionoxenue reomerpuieckux ¢puryp. Ilposoaurs
KJIaCCU(UKALMIO YIIIOB, BBIYUCIATH JTMHEHHBIE U YTIIOBBIE
BEJINYHMHBI, MPOBOAUTH HECJ0KHBbIE HEOOXOIUMbIE
JTOKa3aTeNIbHbIE PacCyKAeHHUs. 3HAKOMUTHCS C UCTOpHUEH pa3BUTHS
TeOMeTPHH.

TpeyrojbHukH
(229)

[ToHsiTHE O paBHBIX TPEYrOJIbHUKAX U MEPBUYHBIE
MpPEJICTAaBICHHUs] O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu
IIPU3HAKa paBEHCTBA TPEYroJbHUKOB. [Ipu3Haku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. CBONCTBO MEAMAHbI
NPSIMOYTOJIBHOTO TPEyroJibHuKa. PaBHOOEApEHHbIE U
PaBHOCTOPOHHUE TPEYTroJbHUKH. [Ipu3Haku u cBoiicTBa
paBHOOEIpeHHOTro TpeyroabHuKa. [IpoTHB GoJbIeil CTOPOHBI
TPEYroJIbHUKA JIEKUT OOJIBIIMHA yrod.

[Ipocreiimme HepaBeHCTBA B reoMeTpun. Hepaserncmao

Pacno3HaBaTh mapbl paBHBIX TPEYrOJHBHUKOB HAa TOTOBBIX
gepTekax (C yKazaHHeM TIPU3HAKOB) TIpU HEOOXOIMMOCTH C
BHU3YaJIbHOIl  OMOPOH. BeiBoguth  cnexctBus  (paBEHCTB
COOTBETCTBYIOIIIMX JJIEMEHTOB) W3 PaBEHCTB TPEYTOJIHHHUKOB.
@DopMyJIMPOBATH ONPEAETICHHUS: OCTPOYTOIBHOTO, TYIOYTOJIBHOTO,
MPSIMOYTOJILHOTO, paBHOOEAPEHHOTO, PaBHOCTOpOHHETO
TPEYroJbHUKOB; OUCCEKTPHUCHI, BBICOTHI, MeanaHbl TPEyrojibHHKA;
CEepeIMHHOTO TMEePIEeHANKYIpa OTpe3Ka; MepuMeTpa TPEyroibHUKa
Mpu HeOOXOJMMOCTH C OTIOPO¥ Ha aNTOPUTM IIPaBHIIA.

@opMyIHpPOBATh CBOHCTBA W MPHU3HAKA PaBHOOCIPEHHOTO
TpeyroibHuka. CTPOMTh UYEpTEXH, peliaTh 3aXa4M C TOMOUIBIO




mpeyzonvruka. Hepasencmeo nomanou. IIpssMOyrosbHbIN
TpeyroibHUK ¢ yriom B 30°. IlepBbie MOHSATHS O
JI0Ka3aTeNbCTBAX B TEOMETPUU

HaXOXKICHUSPABHBIX TPEYTOJIHHUKOB.

IpuMeHATHL TPU3HAKN PABEHCTBA MPSAMOYTOJIBHBIXTPEYTOJILHUKOB B
3amauax (C HCMOJB30BAHUEM CMBICIIOBOM OMNOPBI: HABOJIAIIUC
BOTIPOCHI W/WII aNTOPUTMA yIeOHBIXIEHCTBHH).

Hcnoab3oBaTh UppOBBIE PECYPCHI AJIsI HCCAETOBAHUS

CBOWCTB HM3y4aeMbIX (puryp. 3HAKOMHUTBCSI € UCTOPHEl pPa3BUTHS
TCOMETPUN

I[apanneabHbie [TapannensHbie TpsiMBIE, UX CBoOWcTBAa. Hakpect nexamue, ®opMyJupoBaTh NOHATHE  NAPAUICNBHBIX  NPAMBIX,
npsaMbie, cymMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbI (00pa30BaHHbIE IIPU | HAXOAUTH IPAKTHIECKUE IPUMEPBDI.
YIJIOB epeCeYeHNH NapalIebHBIX IIPAMBIX CEKyILE). Wsyqate  cpoficTBa yIiioB, 06pasOBAHHBIX TNpPH  MeEPECEUCHHH
TPeyroJibHUKA [IpusHak  HapajuledbHOCTH — IPSAMBIX — 4Yepe3  paBeHcTBO |[1APAUICIBHBIX MPSIMBIX CCKYILICH
(14 g) PacCTOSIHUM OT TOYEK OJHOM IPSIMOM 10 BTOPOH IPSIMOM. TposoauTs  jokasareancrsa.  @opmyaupoBarh  Teopemy
HapajIebHOCTH JIBYX MPSIMbIX C MOMOIIBIO YIJIOB, 0Opa30BaHHBIX
CymMma yriioB TpeyrojbHHKa i MHOIOYroJbHIKA. BHeNIHIHE MIPY TIEPECEUCHUU ITHX MPSMBIX TPETheH MPAMOH.
YTJIbI TPCYTOJIbHUKA Bp1uucjasitb CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoautsp uncioBbie 1 OyKBEHHBIC 3HAYCHUS YTIIOB B
reOMETPHUYECKUX 3aa4ax C MCIIOJIb30BAHHEM TEOPEM O CyMMe
YTJI0B TPEYroJibHUKa 1 MHOT'OYT OJIbHUKA.
3HAKOMHUTBHCS ¢ HCTOPHUEIl Pa3BUTHSI T€OMETPHH.
OxkpyXHOCTH OKpy»KHOCTB, XOPJIbI U TUAMETPHI, UX cBoicTBa. KacarenpHas k| @®opMy IMpoBaTh onpeieJeHHsi. OKPYKHOCTH, XOPJbLAUaMeTpa H
H KpPYT. OKpYXHOCTH. OKpY)XHOCTb, BIHCaHHas B yroui. [lonsmue o|KacaTenbHOil K OKpyxkHOCTH. M3y4aTh HX CBOWCTBA, MPU3HAKH,
Teomerpuueckue |I'MT, npumenenue 6 3adauax. Buccexmpuca u cepedummnpiii| CTPOUTH ueprexu. Mcciaeroparb, B TOM HHCIE HCNOJbL3Ys
MOCTPOEHHUs NEePReHOUKYIAP KAK 2eOMEemPUYEcKue Mecma moyex. UA(POBLIE PeCYPChI: OKPYXKHOCTb, BIMCAHHYIO B YIOJ; LEHTp
OKPY’KHOCTH BIIMCAHHOW B YroJI; paBEHCTBO OTPE3KOB KacaTelIbHBIX.
(14 4) OKpy>KHOCTB, ONHMCAHHAS OKOJO TPEYroNbHWKA. BUUCAHHAA B| prenonssosams memoo IMT ons doxazamenscmea meopem 0

TPEYrOJIbHUK 3a0auu  Ha

nocmpoeHrue.

OKpPYXKHOCTb.  [Ipocmetiwue

nepeceueHuu OUCCEKMPUC Yell08 MPEY2ONbHUKA U  CPEOUHHBIX
NEePREeHOUKYISAPOE K COPOHAM mpeyeoabHuxa ¢ nomowvio I MT.
OgianeBaTh NOHATHAMM BIIMCAaHHOW M OMMMCAaHHON OKPY>KHOCTEH
TPEYroJIbHUKA, HAXOAUTh LICHTPBI 3TUX OKPYKHOCTEHN ¢ OIIOpOil Ha
aJrOpUTM INpaBujia. Pemiate OCHOBHBIE 3aJaYM HA NOCTPOCHME!
yIjla, PaBHOTO JAHHOMY; CEPEAUHHOrO IEPIEHANKYIIApa AAHHOIO
OTpe3Ka; MPsIMOM, MPOXOIAIIEH Yepe3 JaHHYI0 TOUKY U
NEPIEHIUKYIISIPHON JaHHOM TPSIMOM; OMCCEKTPUCHl JaHHOTO YIJa;
TPEYTrOJBLHUKOB TIO Pa3IMYHBIM JIEMEHTaM MPH HEOOXOJUMOCTH C
HaIpPaBJAIOLIEN TOMOIIBI0. 3HAKOMHUTBHCS ¢ HCTOPUEH Pa3BUTHS
TE€OMETPHH.




IMoBTOpEHHE,
00001IeHNE
3Hanmii (4 v)

[ToBTOpenue u 0000IIEHHE OCHOBHBIX TOHSATHH U METOJIOB
Kypca / Kiiacca

Pematp 3agaun Ha TIOBTOPEHHUEC, WUIOCTPUPYIOMINE CBA3U MEXIY
Ppa3IMYHbIMHA YaCTAMHU KypcCa

8 kiacc (He meHee 68 4)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4uci10

OcHoBHOE colep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yerpipéxyroabnuk | [lapamienorpamm, ero npusHaku u cBoiictBa. YactHele citydau | M300paxkaTte M HAXOAUTh HAa YEPTEXKaX YETHIPEXYTOIbHUKH
u (12 q) napasieaorpaMMoOB (npﬂMoyroanI/IK, p0M6, KBaL[paT), ux Pa3HbIX BUJOB U HUX 3JEMEHTH. MOPMYJIHPOBATH ONPeHeICHHS:

NpU3HAKK U cBolicTBa. Tpaneuus. PaBHoOOKas 1 MpsiMOyToIbHAs

Tparenuu.

Yosoenue meouanvl. [Jlenmpanvnas cummempus

napaiienorpamMmma, NpsiMOyrobHUKa, poM0a, KBaapara, Tpaneuuy,
PaBHOOOKOM Tpaneuny, NpsIMOYTOJIbHOM Tpanenuy.
Hcnonb3oBaTh MpM pelieHUM MPOCTeHIIMX 3a1a4 MPU3HAKK U
CBOWCTBA: MapajuiesiorpaMma, nIpsAMOyrojibHIKa, poM0a, KBajapara,
Tparenuy, paBHOOOKOH Tpaneunu, NpsiMOyTroJIbHOW Tparenu.
IIpuMeHATH MeTO YABOSHHS MEHAHbI TPEYTOJIbHUKA C OITOPON Ha
AITOPUTM IIpaBHJIA.

Hcnoab3oBaTh 11QpOBBIE pecypchl ISl MCCICIOBAHUS CBOHCTB
n3y4aeMbIX GUryp.

3HaKOMHTBCS C UICTOPHEH Pa3BUTHS TreOMeTPUH.

Teopema ®aJjieca u
TeopeMa o
NPONOPLUHOHAIBH
bIX OTpe3KaXx,
NMo00HbIE
Tpeyroabuuku (15

)

Teopema ®@aneca u meopema 0 NPONOPYUOHATILHBIX OMPEIKAX.
Cpenusis TuHUs TpeyrojdbHUKA. Tparnenus, €€ cpeaHsis TUHUSL.
IIponopyuonanvrvlie ompesKu, NOCMpoeHUe 4emeeEPmoco
NPONOPYUOHATLHO20 OMPE3KA.

Ceoticmsa yenmpa macc 8 mpey20bHuKe.

Ilooo6Hvle mpeyeonvHuku. Tpu npuznaxka noooous
mpey2onbHuxog. lIpakTuaeckoe NpuMeHEHHE.

IIpoBoauTHL NOCTPOEHUS] C IOMOIUBKD LUPKYJIS WU JIMHEHKH C
HCIOJIb30BaHKe TeopeMbl Paiieca U TEOPEMBI O TPOITOPIUOHATBHBIX
OTpe3Kax, CTPOMTb YETBEPTHIN MPOMOPLUUOHAIBHBII OTPE30K C
OIOPOI Ha 3PUTENIBHYIO HATJISTHOCTD.

Haxoauts monoOHBIE TPEeyrodbHUKHM Ha TOTOBBIX UEpTEXKax C
YKa3aHWEM  COOTBETCTBYIOIIMX  MPHU3HAKOB  MOAOOMS  MPHU
HEOOXOMMOCTH C BU3YaJIbHOM OTIOPOH.

Pemats 3amauum Ha 1OJOOHBIE TPEYTOJBHUKKM C TOMOLIBIO
CaMOCTOSITENIBHOTO ~ MOCTPOEHUS  YepTeXEe W  HaXOXKICHHA
HOAOOHBIX TPEYTOIBHUKOB IPH HEOOXOIMMOCTH C HANPABJIAIONIEH
MTOMOUIBIO.




IIpoBoauTh [0Ka3aTeNbCTBA C UCIOJIb30BAHMEM IIPU3HAKOB
noJo0usl HECIOKHBIX T'€OMETPHYECKHX 3aJad C OIOpoi Ha
ANTOPUTM Y4eOHBIX ACUCTBHIA.

IIpuMeHsATH OTydYeHHBIE 3HaHWS IIPU PEIIEHUN TEOMETPUIECKUX U
NPaKTUYEeCKUX 3aJad M[pu HEOOXOAMMOCTH C HAaIpaBIISIOIICH
IIOMOUIBIO.

3HAKOMHUTBHCS € HCTOPUEH Pa3BUTHSI TEOMETPHH.

Inomane.
Haxo:xnenue
ImJIomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomagn
no00HbIX (puryp
(14 )

[TonsTe 06 001IEH TEOPHH TLIOIIAIH.

dopmybsl IS TUIOMIATU TPEYrOJbHUKA, IapajiesiorpaMmma.
Ommuowenue niowaoei mpey2olbHUKO8 C 0OWUM OCHOBAHUEM
unu oowell 6bICOMOIL.

Buoiuucnenue niaowaoeil crosicnvix gueyp uepes pasbuenue na
uacmu u docmpoenue.

[Tnomanu ¢uryp Ha kiIeTuaToi Oymare.

[Tnomanu nompobubIx Guryp. Beruucnenue miomaaei. 3agauu ¢
MIPAKTUIECKUM COZIepKaHUeM. Pelenue 3a0au ¢ nOMOWbI0
Memooa 6CnoMO2amebHOU NIOUWAOU.

OgJjiageBaTh NEPBUYHBIMY MPEICTABJIEHHSIMU 00 001IeH Teopun
wiomany (Mepsbl), GOpMYyJIMPOBATH CBOMCTBAILIOINIA U, BEISICHITh
MX HaATJISIHBIA CMBICI.

[TpumeHaTh (hopMyJIBI ILIOMIAAN MapauIeorpaMMa, TPEYrodbHHKa,
TpAIEIMH C ONIOPOI Ha CIIPABOYHYIO HHPOPMAIIHUIO.

[pumensaTn (hopMyJIBI IJIOIA 1 BBIITYKJIOTO
YeTHIPEXYTOJbHIKA YePE3 TUaroHaI U YTIOJI MEK/Ty HUMU C OITOPO#
Ha CIIPaBOYHYIO0 HHPOPMAIHIO.

Haxoguts miomaau ¢Guryp, n300pakEHHBIX Ha KJIETYaTON
Oymare, HCIOJIb30BATh Pa30UCHUE HAa YaCTU U IOCTPOCHUE.
Pa3oupath npuMepbl UCIOIB30BaHUS BCIIOMOTATEIIbHOMILIONIAIN
JUTSL PEICHUS] TEOMETPHUUECKHX 3a/1a4.
HaxoauTh IUomagd  MOJOOHBIX
CIIPABOYHYIO HH(POPMAIIHIO.

omopoil  Ha

duryp ¢
BoiuucasaTh TUION@AM  PA3IUYHBIX  MHOTOYTOJIBHBIX  (PUTYD.
PemaTh 3aga4m Ha 1I0Ma1b C IPAKTUYSCKUM COJICPIKAHUEMIIOCTIC
COBMECTHOI'O aHaJIN3a.

Teopema

ITudgaropa n
HayYajIa
TPUTOHOMETPHH

(10 v)

Teopema [Ilucdaropa, e€ noka3aTenbCTBO M NPUMEHEHHUE.
O6parnas Teopema [ludaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKAE  COOTHOLIEHUS B  IPSAMOYTOJIBHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

CooTHOlIeHNsT ~ MEXJIy  CTOpOHaMH B
TpeyrojibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

IpsAMOYT'OJIbHBIX

®opmynupoBate Teopemy Iludaropa, ucnoan3oBath €€ B
MPAaKTUYECKUX BBIYUCICHHSX.

BrnaneTh MOHATUSIMH TPUTOHOMETPHUECKUX (DYHKIIUI OCTPOTOyTIIa,
MPOBEPATH UX KOPPEKTHOCTD.

BI)IBOZ]]/[T]) TPUTOHOMETPHUUCCKHUE COOTHOUICHUA BIPAMOYT'OJIbHOM
TPEYTrOJIbHUKE C OTIOPOH Ha CHPABOYHYIO HH(POPMALIHIO.
HccnenoBaTh COOTHOLIEHUST MEXKIY CTOPOHAMH B IPSMOYTOJIBHBIX
TpeyroibHHUKaxX ¢ yriaamu B 45° u 45°; 30° u 60° ¢ Hampasisomei

ITOMOIIBIO.

Hcnoab3oBaTh GopMyIbl IPUBEICHHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKISCTBO IS HAXOMICHHUS COOTHOIICHHH
MEXKTy TPUTOHOMETPHUSCKUMHU (DYHKIUSIMUAPA3THYHBIX OCTPhIX




YTJIOB C OTIOPOH Ha CIIPAaBOYHYIO MH(OPMAIIHIO.

IIpuMeHaTH TONyYECHHBbIE 3HAHUS M YMEHHUS TPU PpEIICHUH
MPaKTUYECKUX 3a1a4 (IpYU HEOOXOIUMOCTH € OTIOPOil Ha aNroOpuT™M
MIPaBUIIA).

3HAKOMUTBHCS € HCTOPUEH Pa3BUTHS TEOMETPHHU

Yriael B
OKPYKHOCTH.
Brnucannble u
ONMHUCAHHDbIE
4eThIPeXyroJbHUK
n. KacareabHble K
OKPY’KHOCTH.
Kacanmne
okpy:xHocreii (13

)

BrnycanHble ¥ LIEHTpaJIbHBIE YIUIbI, YTOJ MEXIY KacaTelIbHON
U XOpAOU. YTl MEXAY XOpAaMu U CEKyIIUMU. Brincanusie u
OIMCAaHHBIE YETBIPEXYTOJIbHUKHU, UX IPU3HAKU U CBOWCTBA.
[IpuMeHeHne STUX CBOMCTB IPU PELICHUH I€OMETPUUECKUX
3a1a4d. BzaumHoe pacrionokeHue qByx okpykHocren. Kacanue
OKPY>KHOCTEH.

®opMyJIMPOBATH OCHOBHBIE OINpPEAEICHMS, CBSI3aHHBIE C
yIJ1aMu B Kpyre (BIIMCAHHBIN YToJl, LEHTPaIbHbIN yrom).
HaxoauTh BIUCAaHHBIC YITIBI, ONMMPAIOLIMECS HA OAHY AYTY,
BBIYMCJSITh YIJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX yIJIaX,
TEOPEMbl O BIIMCAHHOM 4YETHIPEXYTOJbHHUKE, TEOPEMBI O
LEHTPAJbHOM yIJIe HpU HEOOXOAMMOCTH C BHU3YaJIbHOU
omopoii. UccnenoBaTh, B TOM YHCIIE C TOMOIIBIO ITUPPOBBIX
pecypcoB, BOMCAaHHbBIC U ONIMCAHHBIE YETHIPEXYTOIbHUKHY,
BBIBOAWTDB UX CBOICTBA M MPU3HAKHU I10CJIE COBMECTHOT'O aHAIN3A.
Hcnonb3oBaTh 3TH CBOMCTBA M NPU3HAKH IPH pEIIEHUHU
3ajad.

IMoBTOpEHUE,
00001IeHNE
3HaHMii(4 4)

[ToBTOpEHNE OCHOBHBIX TOHSATHH W METOJOB KypcoB 7 u 8
KJIacCOB, 0000IIIeHIE 3HAHUH.

Pematnb 3aJa4Yu Ha IMOBTOPCHHUE, HUIIOCTPUPYIOUIUE CBA3U
MCXKAY pa3JIMYHbBIMU 4YaCTAMU KypcCa

9 knacc (He MeHee 68 u)

Ha3Banmue
pa3nena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOe cofepKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

Tpuronomerpus.
Teopembl
KOCHHYCOB H
CHHYCOB.

Penrenne
TPeyroJibHUKOB
(16 u)

Omnpenenenre TPUTrOHOMETpUUECKUX (GYyHKUUH yrimoB oT 0° mo
180°. KocuHyc M cuHYC mpsiMOro M Tymoro yria. Teopema
kocuHycoB. (O000méHHas) TeopeMa CHHYCOB (C paJnycoM
OTIMCaHHOW OKPY)XHOCTH). HaxoxaeHue JJIMH CTOPOH U BEJTUYHH
YTJIOB TPEYTOJIbHUKOB.

®opmyna Mmiuomaan TPeyrojibHUKa Yepe3 JBE CTOPOHBI M Yroi
Mexay HUMU. @opmyria TUIOMAu YeTHIPEXYroIbHUKA Yepe3 ero

@opMyJIMPOBATH ONpeAeeHHs TPUTOHOMETPUUYECKUX (YHKIIUHA
TYOBIX U NPSMBIX YIJIOB C BU3YyaJIbHON ONOpoi. POpMyIHpOBaTh
TEOpeMY KOCHHYCOB U TEOPEMY CHHYCOB (C PaliyCcOM OIMCaHHOMN
OKPYXHOCTH).

PemaThb TpeyroibHUKY € OOPOI Ha aJrOPUTM Y4eOHBIX ACHCTBUH.
PemaTs npakTHYeCKHe 321244, CBOAALINECH K HAX0KICHHUIO
Pa3JMYHbIX 3JI€MEHTOB TPEYroJIbHUKA.




AWaroHajiv U yroJj MCxKay HUMHU.
HpaKTI/I‘-IeCKOG MMPUMCHCHUC NOKA3aHHBIX TCOPCM.

IIpeodpa3oBanue
noaoous.

Metpuueckue
COOTHOILIEHHUS B
okpy:xHoctH (10 u)

Ilouamue o npeobpazosanuu - nN000oOUs.
Coomeemcmeentule 1emenmovl NOOOOHBIX huyp.

Teopema o0 npouzeedenuu ompe3Kos Xopo, meopema o
npousseoeHu’ Ompe3Ko8 CeKywux, meopema o Keaopame
kacamenvHhot. IIpumenenue 6 peuleHuu 2eomempuieckux 3a0au.

OcBauBaTh noHsATHE NpeoOpasoBaHus mnonodusi. UcciaenoBarh
OTHOIIICHHE JIMHEHHBIX 3JIEMEHTOB (UTryp mpu mpeoOpa3zoBaHUM
nogobus. Haxoaurs mnpuMepbl momoOuST B OKpYXKaromiei
JIEHCTBUTEILHOCTH.

Boieooums mempuyeckue coomHouleHuss Mexcoy ompesKamu xopo,
CeKYWUX U KACAMENbHBIX C UCNONb308AHUEM BNUCAHHBIX Y2N08 U
HOOOOHBIX MPEY2ONIbHUKOS.

Pewame ceomempudeckue 3a0a4u U 3a0a4u u3 peaﬂbnod IAHCU3HU C
UCNONL30BAHUEM NOOOOHDBIX mpey2o0jbHUKO6.

Bexroppi(12 4) OnpeneneHre BEKTOPOB, CIOKEHUE U Pa3HOCTb BEKTOPOB, Hcnosb30BaTh BEKTOPHI KaK HANIPABJICHHBIC OTPE3KU,HCCIEA0BATH
YMHOKEHHE BEKTOPA Ha YUCIIO. reoMeTpHyecKuil (mepemenieHne) u (GU3NIECKU (CriIa) CMBICIIBI
dusnueckuil U reoMEeTPUYECKUH CMBICI BEKTOPOB. BEKTOPOB € ONOPON Ha BOIPOCHLIM TUIAH.

PasIoKeHHe BEKTOPA 110 ABYM HEKOJUIMHEAPHBIM BeKTOpaM. | SHATb OHPEleeHHst CyMMbl 1 PasHOCTH BEKTOPOB, YMHOMKEHU
Koop/MHaTH BeKTOpa BEKTOpa Ha YHUCIIO, HCCIEI0BATh TEOMETPUICCKAN U (HU3NISCKUIT
) CMBICJIbI 9THUX onepaunfl.
CkansipHoe TPOW3BEJCHHE BEKTOPOB, €r0 NMPUMEHEHUE IS
Pemathb TCOMETPUUCCKUEC 3aa4u C UCIIOJIBb30BAHUEM BEKTOPOB.
HAXO0XJICHUS JUIUH U YTJIOB.
P PaCKJIaZILIBaTI) BCKTOP IO ABYM HCKOJUIMHCAPHBLIM BCKTOpPaM.
CIICHUC 3a/1a1 € IIOMOUIBIO BEKTOPOB. Hcnoan3oBaTh CKaJIIPHOEC NPOU3BEACHUEC BEKTOPOB, BBIBOJAUTDL
[IpumeHeHre BEKTOPOB Al pELICHHs 3a4ad KUHEMATUKU H|ero ocHOBHBIC CBOHCTBA.
MEXaHUKH.
BbruncasaTe cymMMmy, pasHOCTh U CKaJIIPHOE INPOU3BEJECHHUE
BCEKTOPOB B KOOpJAMWHATAX.
IIpuMeHSATH CKAIIPHOE MIPOM3BEACHHE JUISI HAXOXKICHUSUIHH U
YTJIOB.

JlekapToBbI JlexapTOBBI KOOPAMHATHI TOUYEK Ha TUIOCKOCTU. YpasHenue OcBauBaTh MOHSATHE MPSIMOYTOJIBHON CHCTEMBI KOOPIUHAT,

KOOpIAHHATBI npsamou. YTIoBOH Ko3(p@UIMEHT, TAaHTE€HC YIja HaKJIOoHa, J€KapTOBBIX KOOPJMHAT TOYKH.

Ha IVIOCKOCTH NapaJuleIbHbIE U NIEPIECHANKYIIAPHBIE NIPSAMBIE. Y paBHEHUE Hccnenosars ypaBHEHHE IIPSIMON U OKPYKHOCTH C OIIOPOH HA

(99) OKpYXHOCTH. Hax oK IeHre KOOPAMHAT TOUEK MEPECEUEH s BONPOCHBIH T1aH. HaXouTs IeHTp U pagmyc OKpYKHOCTH TI0 &

OKPY’KHOCTH U MPSMOU.
Meroa KOOpAMHAT NIPU PELICHUHA FEOMETPUYECKUX 3a1ad.
Hcnons3oBanue MeTo[a KOOPAUHAT B IPAKTUYECKUX 3a7a4ax

YpaBHEHHUIO.

PemaThb 3a1a4u Ha HAXOXKJCHNE TOYEK MEPECEUCHHS MPSIMBIX U
OKPY>KHOCTEH C MOMOILBI0 METOJa KOOPIUHAT.

Hcnoab3oBaTh cBoiicTBa yrioBoro KodhQuiHeHTa NpssMOn Ipu
pelIeHuu 3ajJad, IS ONpPENEeNeHUS PACIIOIIOKEHUS MPIMOM.
IlpuMeHATH KOOPAWHATHI P PEHICHUH T€OMETPHUYECKUX H




MPAKTUYECKUX 3a]a4, JJI1 TOCTPOCHUS MaTeMaTHUYECKUX
MOJIEJICH peabHbIX 3a/1a4 («METO KOOPAMHATY).
oab30BaThCH IS IOCTPOCHUS U HCCIICIOBAHUM UG POBBIMU
pecypcamu.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHsI TEOMETPUU

IIpaBuibHbIE
MHOTOYTOJIbHUK
18

Jdnuna
OKPY:KHOCTH H
IJI0IIAb Kpyra.
Borunciienue
nJromaneii (8 1)

[IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYMCIEHHE HX JJIEMEHTOB.
Uucno m W JnuHA OKPYKHOCTH. JIMMHA NOyru OKpPY>KHOCTH.
Panuannas mepa yria.

[lnomane xkpyra W €ro 53JE€MEHTOB (CEKTOpa W CETrMEHTA).
Brruucnenue minomanei Gpuryp, BKIFOYAIONINX 3JIEMEHTBI KpyTa

DopMyJIMPOBATH ONIPENEICHNE IPAaBUIBHBIXMHOTOYTOJIBHUKOB,
HAXOIMUTh UX 3JIEMEHTHI.
IHonb30BaThCs IOHATUEM JJIMHBI OKPY>KHOCTH, BBEJAEHHBIM C
IIOMOILBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPeAeJsiTh YHCIIO T,
JUIMHY YT U paJilaHHYI0 Mepy yria rmo oopasiy.
IIpoBoauTh mepexon OT paAuaHHOW MEpHI YIUIA K IPalyCHONN
Hao00POT 10 BU3yaJIbHOI onope. Onpene/sTh I0MAAb KpyTa.
BeiBoguTh (popmyaasl (B rpaaycHOI U paAlaHHON Mepe) JUTSUIHH
JIyT, TJIOMIaJIel CEKTOPOB U CETMEHTOB C ONOPOW Ha BOIIPOCHBIM]
wiad. BeryueasaTs mionany Guryp, BKIIOYAIOIIUX YIEMEHTHI
OKPY>KHOCTH (Kpyra) ¢ OIOpoii Ha CHPaBOYHYIO HH(POPMALHIO.
HaxoauTs miomam B 3a/1a4ax peaJbHON XKU3HU.

ABukenus
njockoctu (6 u)

Ilonamue o 0gudicenuu NIOCKOCMU.
Ilapannenvnovii nepenoc, nosopom u cummempus. Ocu u yeHmpovl
CUMMEMPUU.

IIpocmetiwue npumenenus 6 peuleHuU 3a0au.

Pa3Ooupate npumepsl, WUTIOCTPUPYIOIIUE TMOHATHS JIBHKCHUS,
LIEHTPOB U OCEIl CUMMETPHH.

@DopMyJMPOBATL  ONPEAEICHUsS]  MapajUIeNbHOTO  MEPEHOCa,
MIOBOPOTA U OCEBOW CUMMETPUM ¢ BU3yalbHOU onopod. Haxoauth
HETIOABMKHBIE TOUKH 110 00pas3iy.

Haxoauth UEHTPHI M OCH CHMMETPHUH MpoCcTeHmnX ¢GUryp mo
o0pa3iy.

Ilpumenamo napannenbHulii NEPEHOC U CUMMEMPUIO NPU PeUUeHUU
2eomempuieckux 3a0ay (pazoupams npumepul).

Hcnonvzosams 015 nocCmpoenus u ucciedo8anutl yughpoesuie
pecypcul




[MoBTOpEHME,
00001IeHNe U
cUCTeMATH3alU
s1 3HaHU# (74)

[ToBTOpEeHUE OCHOBHBIX MOHATUH M METONOB KypcoB 7—9
KJIacCOB, 0000IIEHHE U CCTeMaTH3aIusl 3HAHUH.
[Ipocreitmmereomerpudeckre GUTypbl U UX CBOMCTRA.
N3mepenue reoMeTpuuecKux BeIU4HH. T peyroabHUKH.
[TapannensHble U IepIEHAUKYISIpHBIC TIPsiMbIe. OKPYKHOCTH U
Kpyr. I'eomerprueckue MOCTPOEHHUS. YTIbl B OKPYKHOCTH.
Bnucanubie 1 onucaHHbIE OKPYKHOCTH MHOTOYTOJIbHUKOB.
[IpsiMas 1 OKpyKHOCTb. UeThIpEXyronbHUKH. Brincanuele u
ONMCAHHBIE YEThIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hagana TpuroHomeTpuu. Pemmenue
OOIINX TPEYTOJIbHUKOB.

[IpaBuibHbIE MHOTOYTONBHUKH. [IpeoOpa3oBaHus MITOCKOCTH.
IBuxenus. [logobue. Cummerpus. [Tnomane. Beruncnenue
wiomaaei. [Tnomaau nogoOHbIx Guryp. JlekapToBsl
KOOPJAMHATHI Ha TUIOCKOCTU. BEKTOpBI Ha MIIOCKOCTH.

OmnepupoBath noHATHAMH: (QUTYpa, TOYKA, MpsAMasi, Yro,
MHOTOYTOJIHHK, PAaBHOOEIPEHHBIN 1 PAaBHOCTOPOHHUIT
TPEYTOIBHHUKH, MIPSIMOYTOIFHBIA TPEYTOJIbHUK, ME/IHaHa,
OmccekTpuca W BBICOTA TPEYTOJbHHUKA, MapajlieiorpamM,
poMO, TPSIMOYTOJBHHK, KBaapaT, TPANCIHsl, OKPYKHOCTb,
KacarelnbHas; paBEHCTBO U Mojo0ue GuUryp, TpeyroJbHUKOB;
MapajuieAbHOCTD U MEePIEHAUKYISIPHOCTD MPSAMBIX, YTOJI MEKIY
NPSMBIMHU, CAMMETPUU OTHOCUTEIHHO TOUKH U MPSMOH; IJNHA,
paccTosiHMe, BEIMYMHA YIia, IUIOAAb, IEPUMETP.
Hcnoab3oBath GopMyJibl: IEPUMETPA U TUIOMIAIH
MHOT'OYT'OJIbHUKOB, JIHMHBI OKPYKHOCTH W IJIOIIaAW KpyTa,
00BEMa MPSIMOYTOIEHOTO TTapaJUIeIeTHITEAA.

OmnepupoBaTh NOHATUSIMH: TIPSMOYTOJIBHAS CUCTEMA KOOP/IMHAT,
BCKTOP; HCMMOJB30BATb 3THU IMOHATUA AJId NPCACTABICHUA JaHHBIX
1 pCHICHUA 3aaa4, B TOM YHUCIIC U3 JPYIrUX y‘Ie6HI>IX npeaMETOB.

Pemate 3agaum Ha IOBTOPEHUE OCHOBHBIX MOHATHM,
WJUTIOCTPALIAIO CBA3EH MEXIy Pa3IMuHBIMH YacTSAMH Kypca.
BriOupath MeToA A peLIeHUs 3a1a4u.

Pemath 3aaa4y U3 MOBCETHEBHON YKU3HMU.
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