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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMmma 1o reoMeTpuu st 00y4aronuxcsl ¢ 3aAePKKON MCUXUIECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaHus MOATOTOBIICHA
Ha ocHoBe DenepalibHOTO roCyAapCTBEHHOT0 00pa30BaTEILHOrO CTaHAapTa
ocHOBHOTO 0011er0 oOpazoBanus (IIpukaz Munnpocsenienust Poccuu ot 31.05.2021
r. Ne 287, 3apeructpupoBan MunucrepctsoM roctuniuu Poccurickon @eneparuu
05.07.2021 r., per. Homep — 64101) (manee — ®I'OC OOO), AnanTupoBaHHOM
OCHOBHOU 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHUs
00y4aromuxcs ¢ 3aep>KKON TICUXUYECKOTo pa3BUTHsA (YTBEpKI€HA IPUKA30M
MunucrepctBa npocsemenus Poccuniickoit @eneparuu ot 24 Hos10psa 2022 1. Ne
1025) (manee — AOOIT OOO 3I1P),

['eoMeTpusi Kak OJWH U3 OCHOBHBIX PAa3/EJIOB IIKOJHHOW MaTeMaTHKH,

UMEIOIINIA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3sMEPOB (PUIYp, HUX
OTHOLIEHWM W B3aMMHOE pACMOJIOKEHUE, ONHUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [IeHHOCTh M3y4eHUs IeOMETpUU Ha YPOBHE OCHOBHOI'O
o01iero o0pazoBaHus 3aKIIOYAETCS B TOM, YTO OOyYarOIIUNCS YUYUTCS MPOBOJIUTH
JI0Ka3aTEIIbHbBIC PACCYKIAEHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIOUYEHHUs, TOKA3bIBATh
VCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH
pacCyXIeHUus1 «OT TMPOTUBHOIO», OTJIAYaThb CBOWCTBA OT  IPU3HAKOB,
(dbopMynupoBaTh 0OpaTHBIEC YTBEPHKICHUS.

Bropon 1enpt0 HU3ydeHUs TI'E€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA IPU PEUIEHUH KAaK MATEMAaTUYECKUX, TaK M INPAKTUYECKUX 3aj]1ad,
BCTpEYAIOUIMXCSl B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPENENUTh F€OMETPUUYECKYIO (DUTypy, ONMUCATh CIOBAMH JAHHBIA YEPTEXK WU
PUCYHOK, HAalTH IUIOIIAb 3€MEJIBHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO UTUHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyeMmble pa3Mephbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMTENIbHAS JUHUA B U3YYEHUH T'€OMETPHHU.
[Ipu pemieHuun 3amay NPAKTUYECKOIO XapakTepa OO0y4YaroIMCS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJEIM  PEANbHBIX JKU3HEHHBIX CHUTYyallud, IPOBOIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
peAMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHMKE. OTH CBsI3W Haumbojee SIpKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue cootHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpusi» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBa», «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «JleKkapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektopsy, «J[Bmkenus miockoctiy, «IIpeodpasoBanus om00us».



Crnenyer OCHOBHOE€ BHUMAHHE YNEIUTh MPAKTUYECKON HANPABIEHHOCTH
Kypca, HCKIIOUYMB M YIOPOCTHB HauOOJee CIOXKHBIA JUIsli BOCHPUATHSA
TeopeTuueckuil marepuan. Ha ypokax reomeTpun HEO0OXOJUMO MaKCHUMAJIbHO
UCIOJb30BaTh  HarJIsiAHbIE  cpeAcTBa  OOydeHus, OoJiblle  IPOBOAUTH
IPAaKTUYECKUX padoT ¢ yyaluMmucs, pemartb 3agaud. CTpOUTh pelieHue 3aaad
IpU MOCTOSSHHOM OOpAaIlleHNH K HaIrIAJHOCTH — PUCYHKAaM U YepTexkKaMm.

O3HAKOMUTENBHO JaThb  TEMBI: «Teopembl M J10Ka3aTENbCTBO.

AKCHOMBI»,

«/lokazaTenbcTBO OT MNPOTUBHOrO», «CyllecTBOBaHME W E€IUHCTBEHHOCTh
IEPIICHIUKYJIpa K nOpsaMon», «Merox reomerpuueckux wmect», «Meton
yaABOeHUs MeauaHbl», «Teopema dameca m TeopeMa O NPONOPLHUOHATIBHBIX
oTpe3kax», «lleHTp macc TpeyrosbHHKa», «M3MEHEHHE TPUTOHOMETPUYECKUX
(GyHKIMI 1pu Bo3pacTaHuu yria», «DopMynbl Uisl pajlyCcOB BIUCAaHHBIX W
ONMCAHHBIX OKPYXHOCTEH TNPABWIBHBIX MHOIOYTOJIbBHUKOBY», «YpaBHEHUE
npsmoi», «JIBmxenue», «CpolicTBa ABMXKEHUSA», «TeopemMa O IPOHU3BEACHUU
OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIMX, TEOpPEMa O
KBaJIpaTe KacaTeJIbHON.

Cnegyer  yMEHbIIMTh  KOJMYECTBO  YacoOB HAa  M3Y4YEHHE  TEM:

«Cummerpuunbsie  ¢urypsl. OCHOBHBIE  CBOMCTBA OCEBOM CHUMMETPUMY,
«lleHTpanpHas CUMMETPHUS,
«ITapannensHbiii epeHocy, «IloBopor», «IIpeodpazoBanue nomodus. I[logodbue
COOTBETCTBEHHBIX 3JIEMEHTOBY», « OCHOBHBIE 33JJa4H HA MOCTPOCHHUE C MOMOIIBIO
LUAPKYJS U JIMHEUKW», «JleKapTOBBI KOOPAMHATHI Ha ILIOCKOCTW», «PemeHne
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOAMBIIIMECS Yachl HCIIOJIB30BATh HA PELICHUE 3a]1a4 U IOBTOPEHHUE.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce

— 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Helen0), B 9

KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

7 KIIACC

HavanpHble nmorATHs reomerpun. Touka, mpsAMas, OTpE30K, Jdyd. YToia. Buasl

yriioB. BeprukanbHple W CMexHble yrubl. buccexkrpuca yrima. Jlomanas,
MHOTrOYyroyibHUK. [lapannenpHOoCTh M EPIEHANKYIIAPHOCTD NPSMBIX.
~ ~ 3
Cummempuunvle gueypol. OchogHble ceolicmea ocesou cummempuu” . [Tpumepbl

CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OcHosnule noCmpOeHUs C NOMOWbIO YUPKYJIA U JUHEUKU.

TpeyronsHuk. BeicoTa, Meuana, Ouccekrpuca, ux cBoiicTBa. PaBHOOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M NMPU3HAKK PABHOOENIPEHHOTO TpeyroubHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBONCTBA M NPU3HAKU MAPAIIIENBHBIX NPsIMbIX. CyMMa YIJI0B TPEyTOJbHHKA.
Breninue yriel TpeyroyibHUKA.

[IpsMoyrosibHbI  TpeyronbHUK. (CBONCTBO MEOUaHbl  IPSIMOYIOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHON K TUIOTEHY3€e. [Ipu3Haku paBeHCTBA MPSIMOYIOJIBHBIX
TPEYTOJBHUKOB. IIpsIMOYTONIBHBIN TPEyroNbHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUN: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHoW, TeopemMa o OonblieM yrie U OOJbIIeH CTOpPOHE TPEyroJbHUKA.
IleprieHIMKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yrima ¥ CEpEeIUHHBIN

NEPHEHANKYJIAP K OTPE3KY KaK FreOMETPHUUECKUE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJa U AUaMeTp, UX CBOKCTBA. B3aMHOE pacnonoxeHue
OKpyxkHOCTH W mnpsimou. KacarenbHas u cekymas K OKpPYXKHOCTH. OKpYKHOCTbH,
BIMCAaHHAA B yroJj. BucanHas v onrcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuky. IlapammenorpamMm, ero npusHaku U cBoMcTBa. YacTHbIE
cllyyau MapajuieorpaMMoB (MPSMOYTOJbHUK, poOMO, KBaApar), UX MPU3HAKUA U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © IPU3HAKHU.
[IpssmoyrosnbHas Tpanenus.

Memoo yosoenus meouansi. Llenmpanvnas cummempusi.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUe JINHAN
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oabHuKa.

Ilooobue mpeyeonvuukos, kodppuyuenm noooodus. Ilpusnaxu noooodus
mpeyeonvruxos. [IpumeHeHne moao0usi Mpyu perIeHNH MPAKTHIECKUX 3a7ad.



CpoiicTBa Mmomaaeii reomerpudeckux ¢uryp. Dopmynbl IS TUIOHIATU
TpeyrojbHUKA, MapajuiesorpamMma, pomOa u Tpaneruu. OTHOIIGHHE TUIOoIaAeH
noI00HBIX uryp.

Brruncnenne miuomanerd TPEyroJbHUKOB U MHOTOYTOJBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mpu pemenun
MPAKTUUYECKUX 3a7a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOro yrja MNpsIMOYTOJIbHOTO TpPEyTroJibHUKA.

OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO. TPUrOHOMETPHUECKUE (DYHKIMH YIJIOB
B 30°, 45° u 60°.

BrycaHHbIE U IIEHTPAIIbLHEIE YIVIbI, YTOJ MEXIY KacaTelbHON U XOPAOH. YTIIIbl
MEXIY XOpJaMH M CEKyIIMMH. BIMCAaHHBIE U OIMCAHHBLIE YETHLIPEXYTOILHUKH.
B3aumnoe pacnosoxenue ABYX OKpyxHocrteil. Kacanwe oxpyxuocreit. OOiue
KacaresbHbIE K IBYM OKPYXXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHUS.

Pemenue TpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Perienue
MPAKTUYECKUX 3aJ1a4 C UCTIO0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpaszosanue nodobus. [looobue coomeemcmeennvix 271eMeHmMO8.

Teopema o npoussedeHuU OMpPe3K08 X0PO, Mmeopemul 0 NPOU3BEOEHUU OMPE3KOE
CeKyuux, meopema o Kkeaopame KacameibHOou.

Bektop, gmnmHa  (MO&yNb)  BEKTOpa,  COHANpaBJICHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BekTopamu. PaznokeHume BekTOopa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunatel Bektopa. CKansipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JUI1 HAXO0XKIACHUS JJIMH U YIJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTHU. YpaeHerus npsAmou U OKPYKHOCTH B
KOOpJMHATax, IIepeceueHrue OKPYKHOCTEH M NpsAMBIX. MeTox KOOpIMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKHU. [[1TMHa OKpY>KHOCTH. I'panycHas U paguaHHas
Mepa yria, BBIYMCICHHUE JUIMH AYyT OKpYykHOCTe. [ Inomane kpyra, cekropa, CerMeHTa.

Hsudicenus nrockocmu u GHympeHnue cummempuu gueyp (1emMeHmapHule

npedcmasnenus). llapannenvuoiii nepenoc. Illosopom.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «T'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K OOYYEHUI0O MAaTeMAaTUKE W LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIEHUE YPOBHS CBOEHM  KOMIIETEHTHOCTHM  4Y€pe3  MNPAKTUYECKYIO
NEeSTEIBbHOCTD, TPEOYIONIYI0 MaTEMAaTUYECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y IPYTUX JIOAEH;

CIIOCOOHOCTBh OCO3HABaTh CTPECCOBYIO CUTYAlMIO, OBITh TOTOBBIM JAE€HCTBOBATh
B OTCYTCTBHE rapaHTHil ycIexa;

cnocobHocTh oOy4arommxcs ¢ 3IIP k 0OcCo3HaHHMIO CBOMX JAEPUIMTOB U
MPOSIBIICHUE CTPEMJIEHUS K UX MPEOIO0JIEHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTH TOCTUKUMBIE LIETIH;

YMEHHME pa3nuyaTh y4eOHbIE CHUTyallud, B KOTOPBIX MOXXHO JI€HCTBOBATb
CaMOCTOATENIBHO, W CHUTyallUH, TJ€ CIEAyeT BOCIOJIb30BaTbCS CIIPABOYHOU
uH(popMalLuel WK APyTUMHU BCIIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTB IEPEHOCUTH MOJIyUYEHHBIE B X0J1€ 00YUEHMsI 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (TIpY PELIEHUH )KUTEHCKUX 3a/1a4, TPEOYIOLMX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCA B TPEOOBAHUAX M IMPaBUIIAX MPOBEACHMUS
MPOMEXKYTOUYHOU M UTOTOBOM aTTECTALINY;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAM ESIbHLIMU OCUICHBUAMU

yCTaHABJIMBATh  MPUYUHHO-CICJACTBEHHBIE CBSI3W B XOJ€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISIBIIATH JAC(PUIUT JTAHHBIX, HEOOXOIMMBIX JUIsl PEIICHUS] MOCTaBICHHOMN
3a/1auu;

C TIOMOIIIBIO YUYHUTEIIS BHIOUPATh CIIOCO0 peIeHUs MaTEeMaTUUeCKON 3a/1auu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh ¥ TpeoOpa3oBhIBATH 3HAKM W CUMBOJBI B XOJAC PEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh NCKOMOE W JITAHHOE TIPH PEIICHUN MaTEMaTHICCKOH 3a1a4H;

MOHUMATh ¥ UHTEPIPETUPOBATH MH(HOPMAIINIO PA3TMYHBIX BHJIOB U (OopM
MIPEICTABIICHHS;

WJUTIOCTPUPOBATH PellaeMble 3a/1a4 TpadUIEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATH WH(OpPMAITHIO.

MOHUMATh U KCIIOJIH30BAaTh MATEMATHUECKHUE CPEICTBA HATTSAHOCTH (TpauKu,
auarpaMMbl, TaOJMUIBI, CXEMbl W JAp.) IJs WUIIOCTPAllMK, WHTEPIPETaIlny,
apryMEHTaIUH.



Osnadenue  yHUGEPCANbHLIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
delicmeuamu:

OpraHU30BbIBAaTh Y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JCSTEIbHOCTD
CYyUYMTEJIEM U CBEPCTHUKAMHU B MPOIIECCE PELICHUS 3a/1ay;

B3aMMOJICUCTBOBATh MU HAXOJUTh OOIHE CIOCOObI paboThl; paboTarh B
rpynne: HaXOAWTh O0Ilee pelieHne W pa3pemaTs KOHGIMKTBI Ha OCHOBE
COTJIaCOBaHMWSI  MO3UIMKA W  ydy€Ta HHTEPECOB;  CIyllaTh  NapTHEPA;
dbopMyIMpoBaTh, APTyMEHTUPOBATHH OTCTANBATh CBO¢ MHEHHCE;

MPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(IMKTOB MPH HAIWYUU Pa3HBIX
TOYEK3PEHHUS W pa3pemaTb KOHPIUKTH HA OCHOBE yuéTa WHTEPECOB M MO3UIIAN
BCEX yYaCTHUKOB;

apryMEHTUPOBATh CBOIO TMO3WIIMIO W KOOPJAWHUPOBATH €€ C TO3UIUSIMU
napTHEPOB B COTPYJHUYECTBE MPHU BHIPAOOTKE OOIIEro perieHUs B COBMECTHOM
NEeSITEBHOCTH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTaTh Ka4€CTBEHHOIO PE3yJibTaTa U
KOOPJIMHUPOBATH CBOM JIEUCTBHUS C IPYTUMU YICHAMH KOMaH/IbI;

OIICHUBATh KaY€CTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCaIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBUTH II€JIM, BEIOMPATh M CO3/1aBaTh aJTOPUTMBI ISl PEIICHUs] YIeOHbIX
MaTeMaTUYECKHUX MPOOIeM;

TJIAHUPOBATH M OCYIIECTBIISITH JACSITEIIBHOCTD, HAITPABJICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynUpoBaTh U yACPKHUBATH y4eOHYIO 3a7ady, COCTaBISATH IUIaH M
MOCJIeI0BATEIbHOCTD JCHCTBUI;

OCYLIECTBJISITh KOHTPOJb IO O00pa3lly U BHOCUTh HEOOXOIHWMBbIE

KOPPEKTUBBI; KOHTPOJUPOBATH TMpOIIECC W  pe3yiabTaT  y4eOHOU

MaTeMaTH4YECKOU
NeSTeTbHOCTH;

aJICKBaTHO OIICHWBATHh MPABWIBHOCTh WM OHIMOOYHOCTH BBITIOJHEHUS
yueOHoM 3a1auu, €€ 0ObEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHUS;

CIMYaTh CMOCO0 JEWUCTBUS M €ro pe3yyibTaT C 3aJaHHBIM JTAJOHOM C
1[eJIbI0 OOHAPYKEHUSI OTKJIOHCHUH U OTJIMYUNA OT dTaJOHA.

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHUU
y4eOHOM 3a1auu;

MOHUMATh TPUYHUHBI, TIO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbId
pE3yNbTaT IEATCILHOCTH, ONPEACIATh MMO3UTUBHBIC U3MCHCHHS M HAIPABIICHUS,
TpeOyronueaapHeIe padoThl;

peryJMpoBaTh COCOO BBIPAKEHUS SMOIIUM.

INPEAMETHBIE PE3YJIBTATBI

OcBoenune ydyebHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro



oOpa3oBaHMs JOJDKHO OOECeunBaTh JOCTHIKEHHE CIEAYIOUIUMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB:

7 KIIACC

Pacno3naBaTh W3y4YeHHBIE T'E€OMETPHUUECKHE (UTYpPBI, OMPEACNATh HX
B3aMMHOE PacCIoJIO’KEHUE, M300paxkaTb TeoMEeTpudecKue (UTYPHI; BBIIOJHATDH
YEpTEeKU MO YCIOBUIO 3a1adyd. M3MepsTh JHMHEHHBIE M YIJIOBBIE BEIUYMHBI.
Pemate 3a1aun Ha BBIYKCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate rpyOyr0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH NPEIMETOB B
pEaJIbHOM JKU3HU, pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznnyarh pasmepbl 3TUX
O0OBEKTOB MOIMOPSJIKY BETUYUHBI.

CTpouTh uepTeXu K TEOMETPUYECKUM 3anadaM (C HCIOJIb30BaHUEM
CMBICJIOBOMOMOPBI: HABOJSIIIUE BOIIPOCH! U/UIIM AJITOPUTMA yUYE€OHBIX JEHCTBUN).

[lonb30oBaThCA MpPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUU 33/1a4.

[IpoBOIMTH JOKA3aTENbCTBA HECJOXKHBIX TIE€OMETPUYECKHX TEOPEM.

[Tosb30BaThCA NPU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIMAaHbl, MPOBEAEHHOM K THUIOTEHY3€ MNPSAMOYTOJIbHOIO
TPEYroJbHUKA, B PELIEHUH TIEOMETPUUYECKUX 3aJad (C HCIOJIb30BAHUEM
3pUTENBHON HATJISAHOCTH W/ UIUBEPOAIbHOM OIOPHI).

Onpenensate MapajuIedbHOCTh MPSAMBIX C MOMOUIIBIO YIJIOB, KOTOpPbBIE
oOpa3yer cHUMM cekylas. OnpeaenaTs NapaieIbHOCTh MPSIMBIX C TOMOLIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTOU MPSMOU.

PemaTe 3aaun Ha KieTyaToi Oymare.

[IpoBOIMTH BBIUMCIECHUS U HAXOAMTH YMCIOBbIE U OyKBEHHbIE 3HAYEHUS
VIJIOB B TE€OMETPUYECKHMX 3aJadyax C MCIHOJb30BAaHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U

MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX IPU TEPECEUCHUU JBYX
MApAUICIBHBIX NOPSAMBIX CEKyllew. Pemars mnpaktuyeckue 3agadyd  Ha
HAaXOXKJICHHUE YTJIOB.

HNmeTh npencTaBieHUe 0 MOHATHE T€OMETPUUECKOTO MECTA TOYEK.

DopMynMpOBaTh OMPEAECTCHHUS OKPYKHOCTH U KpyTa, XOpJbl U AUAMETPA
OKPYHOCTH, TOJIb30BaThCSI UX CBOMCTBAMU. YMETh NMPUMEHATH 3TU CBOMCTBA
MIpU PEIICHUU 3aa4.

OpueHTHpOBATHCA B TMOHSATUSX: OINHUCAHHAS OKOJIO TPEYrOJbHHUKA
OKPY>KHOCTB, IIEHTP OMMCAHHON OKpYykHOCTU. OneprupoBaTh Ha 0230BOM YPOBHE
dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM
TOYKE, U O TOM, YTO CEPEAMHHBIE MEPIEHAUKYJIAPBI K CTOPOHAM TPEYIrOJIbHUKA
IIEPECEKAIOTCS B OTHOM TOUKE.

OpueHTUpOBaThCS B TOHATHUAX W OMNEpUpPOBaTh Ha 0a30BOM YypOBHE:
KacaTejibHasi K OKPYKHOCTH, T€OpEMa O MEPIECHAUKYISIPHOCTH KacaTelIbHOW U
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.



NmeTp mpeacTaBieHuEe O MPOCTEHMIINX FEOMETPHUYECKUX HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE TTIOCTPOCHHUS C TIOMOIIBIO ITUPKYJIS
1 JTUHEHUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHIbl YETHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
II0JI30BAThCS UX CBOWCTBAMU IPU PEIICHUH I€OMETPUUYECKUX 3a/1a4.

OpueHTHpOBaTbCST B IOHATHM — TOYKHM IIEPECEUCHHs]  MEIWaH
TpEeyroyibHUKa (LIEHTPA MACC) B PEIICHUH 3a/a4.

Brmagets moOHATHEM CpeOHEN JIMHUM TPEYyroJdbHUKA M Tpaleluw,
MPUMEHATh MX CBOMCTBA IPHU PEIICHUH MPOCTEUIIMX I€OMETPUYECKHX 3a1ad.
Nmetp mpencrasienne o teopeme Paneca U TEOpEeME O NMPONOPIUOHATBHBIX
OTpe3Kax, NPUMEHATh HMX IS pElIEHUs MPAaKTHYECKHX 3a7ad (C Omopod Ha
3pUTETBHYIO HATJIAIHOCTH ).

[IpumeHsATh MpU3HAKK MOJ00USI TPEYTrOJbHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUYECKUX 33]1aY.

[Tonb3oBaTbes Teopemoi Iludaropa st pemieHuss T€OMETPUUYECKUX H
OPAKTUYECKUX 3a/]a4.

Brmagets nNOHATHMSAMH CHHYCA, KOCHHyCa M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO  TpeyrojibHHKa. [lonp30BaTbecsi 3TUMM  MOHATUAMH  JUIS
pelIeHUs] MPAaKTUYECKUX 3aJad (Mpu HEOOXOIMMOCTHU C OMOPOM Ha alrOpPUTM
IpaBUia).

Bbruncnsate  (pa3nnyHbIMU - crioco0amu) (C OMOpO Ha  CIPaBOYHYIO
nH(popMaIMIO) TUIOWAAL TPEYrOJbHUKA M IJIOIIAJM MHOTOYTOJIbHBIX (UTYP
(monB3ysAch, Trae HEOOXOAUMO, KaJdbKyIsTOpoM). IIpuUMeHSTh MOIydYeHHBIE
YMEHUS B MPAKTHUECKUX 3a/1a4ax.

BnaneTs NMOHATHSMU BOMCAHHOTO M LEHTPAJIBbHOrO YTIJia, MCIOJIb30BATh
TEOpEMbl O BIHMCAHHBIX YIJIAX, yrjax MeXAYy XOopJaMH (CEKYIIMMH) U YTJe
MEKJly KacaTEJIbHOM W XOPIOM MpU PEMIEHUU MPOCTEHUIINUX T'E€OMETPUYECKUX
3azay.

Brnagets mOHSTHEM ~ OMHCAHHOTO  YETHIPEXYTOJbHUKA, TMPUMEHATH
CBOMCTBA OMMMCAHHOTO YETHIPEXYTOIBHUKA MPU PEIICHUN MTPOCTCHINNX 3a71a4.

[IpumeHsTh MoTydeHHBIC 3HAHUS HA MTPAKTUKE — CTPOUTHh MAaTEMaTHUYECKUE
MOJENW I 3aJad  peajbHOM IKU3HM W TPOBOJAUTH COOTBETCTBYIOLIUE
BBIYHCIICHUS C TPUMEHEHHWEM TOM00us W TPUTOHOMETPHUH (TIOJIb3YSCh, TIIE
HEO0O0XO0IUMO, KAIBKYJISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIJIOB, HAaXOJUTh C HX
MTOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSAMOYIOJBHOIO TPEYrOJbHUKA («pEIIECHHE



MPSMOYTOJIBHBIX TPEYTrOJAbHUKOB»). HaxoauTs (C MOMOMIBIO KaJIbKYJSATOPA)
JUIMHBI U YTJIbI JUI HETAOJINYHBIX 3HAYEHUH.

[Tonb30BatThCs bopmysiamMu IpUBEICHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXAECTBOM JIJIsl HAXOXKICHHUSI COOTHOIIEHUH MEXITY
TPUTOHOMETPUUECKUMHU BETMYMHAMH (C OMIOPOi HA CIIPaBOYHYIO HH(OPMAILIHIO).

Hcnonb3oBaTh TEOPEMBbI CHHYCOB W KOCHUHYCOB JUISl HAaxOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY), IPUMEHSATh
UX [P PELICHUUIPOCTEHIIINX FEOMETPUYECKUX 3a/1a4.

Bnagerp mnoHATHAMH TIpeoOpazoBaHUs TMOJOOHMS, COOTBETCTBEHHBIX
3JIeMEHTOB  moAoOHbIX  ¢uryp. Ilomp3oBaTbes  cBoOMCTBaMU — MOAOOMS
IPOU3BOJIBHBIX (DUTYP, YMETHBBIYUCIIATH JJIMHBI U HAXOAUThH YIJIbl Y MOJTOOHBIX
buryp (mo anroputMmy y4eOHBIX aeicTBuii). [IpumeHsATH CBOMCcTBa MoaOOHS B
OPAaKTUYECKUX 3a/ladaXx. YMEThb NPUBOAMUTH NPUMEPHl MOAOOHBIX GUIYpD B
OKPYXKaIOIEM MHUPE.

[Tonb3oBaThcs Teopemamu (MO BH3YaJIbHOM OMNOpE) O MPOU3BEIECHUU
OTPE3KOB XOpJ, O IPOU3BEACHUHN OTPE3KOB CEKYIIHX, O KBAJAPATE KACATEIBHOM.

[Tonb30BaThCA BEKTOpAMHU, TOHUMATh UX F€OMETPUUYECKUN U PU3NYECKUIA
CMBICII, IPUMEHATh HX B PEIICHUH T€OMETPUYECKUX M (PU3MUECKUX 3a7ad.
[IpuMeHsATbCKaNSIPHOE TPOU3BEAECHUE BEKTOPOB JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

[Tosnb30BaThCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHUN T€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

BiageTs NOHATUAMYU IPAaBUIILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYXXHOCTHU M PaJUaHHON MEpBI YIJId, YMETh BBIUMCIIATH ILIOIIA b
Kpyra 1 €ro yactel (¢ omopoil Ha crpaBouHyl HHGpopMmanuio). IlpumMeHsaTs
[IOJIyYECHHBIC YMEHUS B IPAKTUYECKUX 33]1a4ax.

Haxoauts ocu (WM LIEHTPHI) CUMMETPUU (PUTYp, MPUMEHATH JBHKEHUS
IJIOCKOCTH B MPOCTEUIIINX CIydasiX.

[IpuMeHsTh MoMy4YeHHbIE 3HAHUS Ha MTPAKTUKE — CTPOUTHh MaTeMaTHUYECKUE
MOAENU JJIA 3aJad peajbHOM JKU3HM W TPOBOAUTH COOTBETCTBYIOLIUE
BBIYMCIICHUS] C NPUMEHEHUEM MOoJ00Ms W TPUTOHOMETPUYECKUX (YHKUUN
(TmoJs1B3ySICh, TA€ HEOOXOIUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HasBanmue
pasaesia (TeMbl)

OcHOBHOE co/iep:KaHue

OcHOBHbBIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCSA




Kypca (4ucjio

4ac0B)
IpocTeiimme [Ipocreiimue reoMeTpuuecKue OOBEKTBI: TOUKH, NIPSIMbIE, Ty4H | OpMYJIMPOBATH OCHOBHBIC OHSATHS M ONIPE/ICICHUSI.
reoMeTpuyecKkme | ¥ yrjbl, MHOTOYTOJIbHUK, IOMaHasl. Pacno3sHaBaTh  M3y4yeHHblE  TeOMeTpUYECKHE  (UTYpHI,
(purypsoi CMeXHbIE M BEPTUKAJIbHBIE YTIIBL. onpenenasaTb HX B3aUMHOE PpACIOJIOKECHUE, BBINOJIHATH
U UX CBOMCTBA. Pabota ¢ mpocTeHImuMu YepTexRam. 4epTEXK M0 YCIOBMIO 33Jaud (C UCHOJIb30BAaHUEM CMBICIOBOM
H3mepenne M3MepeHue JIMHEHHBIX M YIJIOBBIX BEJIMYUH, BBIYUCIEHHE |ONOPBI: HABOAALIME BONPOCHI HW/WIM AIrOpUTMa Y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJINYHH Ilepumerp u  mwiomanes  ¢uryp, cocrtaBieHHbIX  u3|I[IpoBoAMTH MpocTeiye MOCTPOCHUS C TIOMOIIBIO IUPKYIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEUKH.
M3MepsATH IMHEHHBIE U YTTIOBBIE BETMYMHBI TEOMETPUIECKUX U
IIPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pPEaITbHBIX OOBEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY X Pa3MEpOB.
PemiaTh 3a1auM Ha BBIUMCIIEHHE JUIMH OTPE3KOB M BEIUYHMH
YIJIOB.
PemaTth 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPHIECKUX
¢uryp.
IIpoBoauTh KIacCU()UKALMUIO YIIIOB, BBIYHCAATDH JTUHEHHBIC U
VIJIOBBIE BEJMYMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMBIC
JIOKa3aTeJIbHbIE PACCYKICHNUS.
3HaKOMUTHCS C HCTOPHEH Pa3BUTHA IreOMeTPHM.
TpeyrojibHuKH [lonsiTe 0 paBHBIX TPEyroibHMKaXx U  IepBHUYHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJIBHUKOB HA TOTOBBIX
(22 v) NPEICTaBICHNUs O DPAaBHBIX (KOHTPYIHTHbIX) ¢urypax. Tpu |ueprexax (C ykazaHHEM MPU3HAKOB) MPU HEOOXOAMMOCTHU C

IIPU3HAKA PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE 1 pPaBHOCTOPOHHUE TPEYToJbHUKH. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB GoNbBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI

YT OJL.

BHU3yaJIbHOU OIOPOH.

BbiBoauTh  crneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opmyIMpOBaTH OIIpEACIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, HPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHWKA; CEPEAMHHOIO MEpPHEHAMNKYIspa




[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
IIpMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°,

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUHU.

OTpe3Ka; INepuMeTpa TPEYrojbHUKA MPH HEOOXOJUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOIO
TPEyroJIbHUKA.

CrponThb yepTeku, pemiaTh 3aa4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSAMOYTOJIbHBIX
TPEYroJbHUKOB B 3a/a4yax (C HCIOJIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJAIIME BOMPOCH H/WIM AIrOpUTMa Y4eOHBIX
JIEHCTBHI ).

Hcnonb3oBath 1UPpPOBBIE pPECYpPCHI
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

JId  HCCICI0BaHUA

ITapanneabHbie [TapayenpHble mpsiMble, HUX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  MOHATHE — TMAPAUICTBHBIX  MPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJ10B IIepECEUEHUH NapalIEIbHBIX MIPAMBIX CEKYyLIEH). M3y4yaTh cBoiicTBa yrioB, 0Opa3oBaHHBIX IPH MEPECEUCHUU
TPeyroJibHUKa [lpu3Hak  mapaJenbHOCTHM  HPSMBIX ~ 4Y€pe3  PaBEHCTBO |[1apauIEbHBIX MPSAMBIX CEKYyILEH
(14 v) PACCTOSHUN OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIpoBoauTs aAoka3zarenbcTBa. DOPMYIHPOBATH TeopemMy
CymMa yriioB TpeyroiabHHKAa U MHOTOYTOJIbHHKA. NapajyIeIbHOCTH  JIBYX IPSAMBIX C  IIOMOLIBIO  YIJIOB,
BHemiHue yriel TpeyrojibHuKa 00pa30BaHHBIX IPU MEPECEUEHUM ITUX MPSIMBIX TpETheil
IPSAMOM.
BeryucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
Haxozme YHUCJIIOBBIE U 6YKBCHHI)IG 3HA4YCHUA YIJIOB B
reOMETPUUYECKUX 3a7jadaX C UCIIOIB30BaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCS C HCTOPUEH PA3BUTHS TEOMETPHH.
OKpysKHOCTH OKpy>KHOCTb, XOpJbl K IUAMETPBI, UX cBoMcTBa. KacaTenpHas k| @opMyJIMpPOBaTh  ONpedeseHUusl:  OKPYXHOCTH,  XOpPJBI,
H KpYT. OKpyXHOCTH. OKpY)XHOCTb, BIMCaHHass B yrou. [lowsamue o|nuamerpa M KacaTeIbHOW K OKpyxHoctu. M3ydare wux
T'eomerpuueckue | 'MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHbili| CBOWCTBA, NPU3HAKH, CTPOMTDH YSPTEKH.
NOCTPOEHHSA NEePReHOUKYIAP KaK 2e0MempuiecKue Mecma mouex. HccaenoBats, B TOM 4HCIIe HCNOb3YS HU(POBbIE pecypchl:

(14 9)

OKPY)KHOCTB, ONMMCAaHHAasA OKOJIO TPCYrOJIbHHKA. Brucannas B

OKPY’KHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPYKHOCTH,




TPEYrOJIbHUK OKPYKHOCTb.
IIpocmetiwue 3a0a4u na nocmpoeHue.

BIINCAHHOM B yIOJI; PABEHCTBO OTPE3KOB KACATENbHBIX
Hcnonvzosamov memoo I'MT ons dokazamenvcmea meopem o
nepeceueHuu OUCCEKMPUC Y2ll08 MPEY2ONbHUKA U CEPEOUHHBIX
NepneHOUKYIAPO8 K CMOPOHAM MPey20JbHUKA C NOMOWYbIO
I'MT.

OBinageBaTh NOHATHUSIMH  BIMCAHHOHM U
OKPY)XKHOCTEHl ~ TPEyroJbHHKa, HAXOAUTH
OKPY>KHOCTEH C OIIOPOH Ha aJICOPUTM IIpaBUJIa.
Pemiate OCHOBHbBIC 3aJa4M HA NOCTPOCHHE. YIJIa, PABHOTO
JaHHOMY; CEpEAMHHOIO IEPINEHAMUKYISIpa JAHHOTO OTPE3Ka;
OpsIMOM,  NPOXONAIEHM  4epe3  JaHHYH  TOYKy U
NEePIEHINKYISIPHON TaHHON TNPSMON; OMCCEKTPUCH JTAHHOTO
yria;, TPEYrojbHUKOB IO pa3jIMYHbIM 3JEMEHTaM IIpH
HEOOXOIMMOCTH € HAINPABJISAIONIEH TOMOIIBIO.

3HAKOMHTBCS C HCTOPHEN Pa3BUTUS T€OMETPHUH.

OIIMCaHHOU
LEHTPBl  3TUX

[MoBTOpEHME,
00001IEHNE
3HAHUH

(4 1)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX IOHSITHH W METOOB
Kypca 7 Kiacca.

Pemarp 3aJa4u Ha NOBTOPEHME, WIIKOCTPUPYIOIIUE CBA3U
MEXy PA3IM4YHBIMU YacCTsAMHU Kypca.




8 KVIACC

Ha3Banue
pa3naena (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHoOe coepxkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

YeTbIpéXyrojbHUK
U

[Tapanmnenorpamm, ero npu3HaKu U cBoiicTBa. YacTHble ciiydau
napajuieorpaMMoB  (MIPSIMOYTOJIBHUK, pPOMO, KBajpar), HUX

H300paxkaTh 1 HAXOAUTH HA YEPTEKaX YETHIPEXYTOIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.




(12 )

npu3Haku u cBoiictBa. Tpanenus. PaBHoOOKast 1 IpsiMOyToJIbHAS
Tpanenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

®opmyIMpOBaTH onpe/eJIeHus: napajuiesorpaMmma,
NpSMOYTOJIbHUKA, pomOa, KBajpaTa, Tpaneluu, paBHOOOKOMH
Tpaneuuu, NpsMOYyroJbHOU TPareLnu.

Hcnonb3oBaTh mNpM  pelieHUMH MNPoCTedmmx  3aaav
IIPU3HAKW U CBOMCTBA: NapajuleIorpaMmMa, MpsiMOYTOJIbHUKA,
poMba, KBaapaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIIOPOI HA AITOPUTM ITPABHIIA.
Ucnonb3oBath 1H(ppOBBIE peECypCh
CBOWCTB M3y4aeMbIX QUTYp.
3HAKOMUTHCS C UICTOPUEH Pa3BUTHA IreOMeTPHUH.

JJI1 UCCIICAOBaHMUA

Teopema ®Dajeca
U TeopeMa 0
NMPONOPUHOHAIBH
bIX OTPe3KaXx,
noa00HbIE
TPeyroJibHUKH
(15 4)

Teopema @aneca u meopema 0 NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesKu, NOCMpOeHUe  YemeEPMOo2o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2ovbHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusnaka
mpeyeonvruxos. IIpakTndeckoe MprUMeHEHHUE.

nooodbus

IIpoBoaANTE MOCTPOEHHUS C TOMOUIBIO LIMPKYJIA M JTUHEUKH C
ucnosbp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IPONOPLUOHAIBHBIX ~ OTpE3KaX, CTPOUTH  YETBEPTHIN
IIPOIIOPLMOHANIBHBIM OTPE30K C ONOpPOH Ha 3PUTENBHYIO
HarJIsHOCTb.

HaxoauTh 10100HbIE TPEYTOIBHUKH HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpU
HEO0XOIMMOCTH C BU3YaJIbHOM OMOPOiA.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI 4EPTEeXKEH M HaXO0XKICHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKHUX 3aJlad C OMOpOoil Ha
AJITOPUTM Y4EeOHBIX JEHCTBUI.

IlpumeHsiTH  TOJNyYEHHBIE  3HaHWS  [PU  PELICHUHU
reOMEeTPUYECKUX U MPAKTUUYECKUX 3a/1ad MPU HEOOXOAUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.




IInomans.
Haxoxxnenue
IJIoaaen
TPeyroJibHMKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILtomanu
nmoa00HbIX Gpuryp
(14 v)

[TonsiTne 06 00IIEH TEOPUH TIIIOIIAIH.

@opmynbel AN TUIOMIATU TPEYroJbHUKA, Mapajuiesorpamma.
Omuowenue niowadei mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu oowetl 8bLCOMOIl.

Buviuucnenue nnowadeti crnoocuvix ueyp uepes pazbuenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KiIeT4aTol Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3anaun ¢
NPaKTUYECKUM COJIEpKaHUEeM. Peuwtenue 3a0au ¢ NOMOWbIO
Memooa 6CnoMo2amesibHolU Niouaou.

OB.]'Ia)IeBaTB NEPBUYHBIMU TPEACTABJICHUSAMU 00 061_1_16171

Teopuu IIomwaa (Mepel), GOpMYJIHPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICII.

[Tpumensats  ¢opMmynbl  IUIOMIAAM  HApajuIesIorpaMMa,
TPEYrojbHUKA, TpaleUud C ONOpPOW Ha CIPABOYHYIO
nHpopManuro.

IIpumensTo (bopmybI iouiaau BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 TUaroHaau U yroj MeXAy HUMHU C
OIIOPOi1 Ha CIIPaBOYHYIO UH(POPMALIUIO.

Haxoauth 1uiomaan ¢Guryp, u300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIL30BATh Pa30MEHNE HAa YaCTU U TIOCTPOCHHUE.
Pa30upaTrh npumepbl UCIOJIB30BaHUS BCIOMOTaTeIbHON
IUTIOINAM JUIs PELICHUs TeOMETPUUYECKHUX 3ajiau.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuucasTh I0IAAH Pa3IMYHbIX MHOTOYTOJIbHBIX (DUTYD.
Pemarhb 3a1aum Ha mI0MAab C NPAKTUYECKUM COJIEPIKaHUEM
[10CJIE COBMECTHOT'O aHAJIU3A.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, €€ H0Ka3aTeNbCTBO W TPUMEHEHHE.
O6parnas Teopema [udaropa.

OnpesienieHre TPUTOHOMETPUYECKUX (DYHKIMHA OCTPOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  IPSIMOYTOJBHOM
TpeyroibHuKe. OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO.
COOTHOIIEHHST ~ MEXIy CTOPOHAMH B  NPAMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBate Teopemy Iludaropa, mcmoab3zoBaTh e B
MIPAKTUYECKUX BBIYUCIICHUSAX.

Brnagets NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKIIUNA OCTPOTO
yIJia, NPOBEePATh UX KOPPEKTHOCT.

BbIBOANTH  TPUTOHOMETPUYECKUE  COOTHOLIEHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(pOPMALHUIO.

HcceaenoBarh  COOTHOIIGHWS  MEXKAY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriamu B 45° u 45°; 30° u
60° ¢ HanpaBIAONIEH TOMOMIBIO.

Hcnoab3oBate  (GOpMyNnbl  NpPUBEACHUS U
TPUTOHOMETPHUYECKOE TOXKIIECTBO JIJISI HAXOXKICHUS
COOTHOIICHUH MEXIy TPHUTOHOMETPUYECCKUMH (QYHKIHSIMHU
pPa3NMYHBIX OCTPHIX YIJIOB C OMNOPOHM Ha CIPaBOYHYIO

OCHOBHOC




nH(pOpMAILIHIO.

IIpyuMeHATH IOJIy4CHHBIC 3HAHUS M YMEHHs IPU pPELICHUU
OpaKTHYECKUX 3a1ad (IMpu HEOOXOAMMOCTH C OINOpOM Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBLCH C MCTOPHUEN PAa3BUTHS T€OMETPHH.

Yribl B BrincaHHBIE M IEHTpaIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJlbHOU U | DOopMy/JIHPOBATH OCHOBHBIC OIpEACNCHUS, CBS3aHHBIE C

OKPY>KHOCTH. XOpAOH. yriamH B Kpyre (BIMCAaHHBIN yroJl, IEHTPalIbHbBIN YTroi).

Bnucannbie VYTIuibl MEeXAYy XOpAaMH U CEKYILIUMH. HaxoauTh BHHCAaHHBIE YIJIbl, ONMUPAIOIIUECS HAa OJHY AYTY,

U OIMUCAHHbIC Brmcannnie 1 onmcaHHBIE I~I€TI)IpéX}’I‘O.]II)HI/IKI/I, X NPU3HAKU U | BBIYUCIATH YIJIbI C IOMOIIBIO TCOPECMBI O BIIMCAHHBIX YIJIaX,

YeThIPEXyroJbHUK |CBoWcTBa. IIpuMeHeHHe ATHX CBOMCTB MNpU  PELICHUH |TEOPEMBbl O BIMCAHHOM YETBHIPEXYTOJIBHUKE, TEOPEMBI O

u. F€OMETPUYECKHX 3a/1au. HEHTPAIBHOM yIj€ TpH HEOOXOJAUMOCTH C BHU3YyaIbHOU

KacarenbHble B3anmHoe pacrnonoxkeHue IByX OKpyxHocteud. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IIUPPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U OIIMCAHHBIC T-IGTI)IpéXerJII)HI/IKI/I, BBIBOAMTDb UX

OKpY’KHOCTeH CBOICTBaA U IPU3HAKY [10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnonab3oBaTh 3TH CBOWCTBA U MPU3HAKH MPHU PELICHUU
3ajad.

IloBTOpEHUE, [ToBTOpEeHUE OCHOBHBIX TOHSATHH W METOAOB KypcoB 7 u 8 |Pemartsh 3agaum Ha MOBTOPEHUE, WLTIOCTPUPYIOIIME CBS3H

o0o0menne KJ1accoB, 00001IeHNEe 3HAaHUH. MEXAY Pa3IMYHBIMU YacTSMHU Kypca.

3HAHM U

(49)




9 KJIACC

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coep:kaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA




Tpuronomerpusi. | Onpenesnenne TpuroHoMerpuyeckux (GpyHkuuid yrios ot 0° 10| @opMyaMpoBaTh  ONpedeJeHHs]  TPUTOHOMETPHUYECKHUX
Teopembl 180°. KocuHyC ¥ CHHYC OpAMOrO W Tymoro yria. Teopema|QyHKIME TYNmbIX M TPSIMBIX YIJIOB C BU3YaJbHON OIMOPOW.
KOCHHYCOB U KocuHycoB. (O00OmEHHAsA) TeopemMa CHHYCOB (¢ pamuycom | PopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMUCAaHHOHN OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM ONHUCAHHON OKPYKHOCTH).
Peienne YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyrolpHUKH C OMOPOH HAa AITOPUTM Y4EOHBIX
TPEeyroJibHUKOB dopmyIia MIOM@AAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJ | JEHCTBUI.
(16 u) Mexay HuMu. @opmyria miIomaay 4YeThIpEXyroJbHUKa uepe3 ero | Pemars  mpakTuyeckue  3a/a4M, CBOAsSIIHeCH K
JMarOHAIH U yTOJI MEXIy HUMH. HAXOKIEHUIO PAa3TUYHBIX )JIEMEHTOB TPEYroJIbHUKA.
[TpakTHyeckoe npuMeHEeHNE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooodus. OcBanBaTh NOHATHE npeoOpa3oBaHus moao0us.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HccnenoBath OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (puryp mpu
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B
COOTHOIIIEHHUsI B npou3BeOeHuU OMmpe3Ko8 CeKywux, meopema o0 Keéaopame|OKpYyKarollel 1eHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvhot. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coommoweHuss mexcoy ompeskamu
(10 v) X0pO, CeKyWjux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPeY20JIbHUKOS.
Pewams ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHI  KaKk HAMpaBICHHBIE OTPE3KH,
(12 ) YMHO)XEHUE BEKTOPA Ha YHUCIIO. uccae10BaTh TeOMETPHUCCKUI (mepemernieHue) "

Pu3N4eCcKuil 1 FTeOMETPUYECKUI CMBICT BEKTOPOB.
Pa3znoxxeHne BexkTopa 10 JBYM HEKOJUIMHEApPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansspHoe NpOU3BEJECHHE BEKTOPOB, €r0 MPUMEHEHUE IJis
HaXOJICHUs [UIMH U YIJIOB.

Pemenue 3an1a4 ¢ mOMOLIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KMHEMAaTUKUA U
MEXaHUKH.

busznueckuil (cuiaa) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4UCIIO, HCCIe0BATh
reOMeTPUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiare reomMerpuyeckue 3aJadyd € UCIOJIB30BAaHUEM
BEKTOPOB.

PacknaabiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTe CyMMy, pasHOCTh M CKaJSIPHOE INPOU3BEICHHE

BEKTOpPOB C OIIOPOM Ha




BEKTOPOB B KOOpIMHATAX.
IIpuMeHATH CKAJIIpHOE MPOMU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUYEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOPAUHATHI Vpasnenue npsmoii. YrinoBoil Kod(pQHUIMEHT, TaHTCHC YIJa |JAEKapTOBBIX KOOPAWHAT TOUYKH.
Ha HaKJIOHA, TapaljiesIbHbIe U IepICHAMKYIISIPHbIE IPSMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIIOPOIl Ha
IUIOCKOCTH VYpaBHeHHE OKpyX)HOCTH. HaxoxzaeHHe KOOpIMHAT TOYEK | BOIIPOCHBIH IJIaH.
(9 v) nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasnyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KoOpAMHAT IIPU PELIEHUU T€OMETPUYECKHX 3a/1a4. PemaTth 32724 Ha HAXOXIEHUE TOYEK [IEPECEUEHUS MPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1auax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduiuuenta npsmon
IpU pPELICHUM 3aJad, s ONPEICNICHUs PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIMHATHI NIPH PELICHUU I'€OMETPUUYECKUX U
MPAKTUYECKUX 3a/]ay, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJIeJIel pealibHbIX 3a/1a4 («METO/1 KOOPAUHATY).
IHoab3oBaTbest AN TOCTPOGHHUS U MCCIEIOBAHUMN
U(GPOBBIMU pECypcaMHu.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIrOJbHUKH. (Yucio m W JMHAa OKpYKHOCTU. JlIMHa Jyru OKPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAMTb MX JIEMEHTHI.
Juna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JJIMHBI OKPYKHOCTH, BBEJIEHHBIM C

OKPY-KHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nmjaomanen

(8 1)

[Tnomane kpyra M €ro SJIEMEHTOB (CEKTOpa M CETrMEHTa).
Brraucnenue miomianeit Gpuryp, BKIOYAIONINX AIEMEHTHI Kpyra.

MIOMOILBIO NPAaBUIIBHBIX MHOI'OYTOJIBHUKOB, OIpeNeJsiTh
YUCIIO 7T, JUIMHY AYTU U paJilaHHYI0 Mepy yriia o o0pasity.
IIpoBoauTh NMepexox OT paiMaHHOW MEPHI yrila K IpagyCHON
Y Ha000pOT IO BU3yaJIbHOM OIIOpeE.

OnpeaensaTs Iomans Kpyra.

BoiBoauTh hopmyiinl (B rpalyCHON U pafuaHHOW Mepe) s
JUIMH JyT, IJIOLIAJeHd CEKTOPOB M CErMEHTOB C ONOPOW Ha
BOITPOCHBIN IJIaH.

Boriuncasars miomanu (Guryp, BKIIOYAIOUNIMX 3JIEMEHTHI




OKPYXHOCTH (Kpyra) ¢ OIOpoi Ha CIIpaBOYHYIO HH(GOPMALIHUIO.
Haxoauthp momaau B 3aja4ax peaibHON KU3HU.

JBuzKkeHUs Tonamue o 08udcenuu NI0CKOCMU. Pa3oupars  npumepbl,  WUIIOCTPUPYIOLIUE  MOHATHUS
ILUIOCKOCTH Ilapannenvhulii neperoc, nosopom u cummempus. Ocu u yeHmpol | ABUKESHUSI, IEHTPOB U 0CEH CUMMETPUHU.
(6 9) cumMmempuu. ®opMyJIMpPOBaTh ONpEICIICHUs MapajuIeIbHOTO IepeHoca,
IIpocmetiwue npumenenus é pewieHuu 3a0au. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OMOPOIA.
HaxoauTth HEMOABMXKHBIE TOYKH 110 00pasIy.
HaxoauThb 1IEHTPHI 1 OCH CUMMETPHUI MTPOCTEHIINX (HUTYD TT0
oOpasiy.
Ilpumenamey napanienvhvlii. NEPeHoOC U CUMMEMPUIO Npu
PpeueHUuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzosams 01151 nocmpoenus u uccie008aHull yugposwie
pecypcoi.
IloBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o01IeHne, KJIaCCOB, 00OOIICHUE U CHCTEMAaTH3aIHs 3HAHUH. MHOTOYTOJIbHUK, PaBHOOCAPEHHBI ¥  PaBHOCTOPOHHUMN
cucrematusanusi  |[Ipocreiiminue reomerpuueckue (GUIYppl M WX CBOMCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJIbHBIN TpPEYroJbHUK, MeauaHa,
3HAHMI H3mepeHne reoMeTpuiecKiux BeJIHYHH. OucceKkTpuca M BBICOTa TPEYroJIbHUKA, Iapajjieiorpamwm,
(7 9) TpeyronbHUKY. poMO, MPSMOYTOJIBHUK, KBAJpaT, Tpamelus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIE TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckrue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BrnmcanHele W ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[IpsimMast 1 OKPYKHOCTb.
YeThIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayasia TpuroHoMeTpuu. Permenue o0umx
TPEYTrOJbHUKOB.

IIpaBuIIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.

Bnucannsie n OITMCaHHBIC

KacaTelbHasl; paBEHCTBO U mojo0ue (uryp, TpeyrojibHUKOB;
MApALIEIBHOCTE U MEPHEHIUKYIAPHOCTH IMPSAMBIX, YIOJI
MCXKAY HNOpsAMBIMH, CHUMMCTPHUA OTHOCHUTCIBHO TOYKH H
IPSIMOM; JIJIMHA, PAcCTOSHUE, BEIMYMHA YIVa, IUIOMAMb,
HepUMETP.

HUcnonb3oBate  ¢opmyabl: nepumeTpa M IUIOMIAIU
MHOT'OYI'OJIbHUKOB, IUIMHBI OKPYKHOCTH M IUIOIIAJU KpYrTa,
00BEMa MPSMOYTOJIBHOTO MapajuIeNIeuIe 1a.

OnepupoBarb NOHATHAMM: IPSAMOYIOJIbHAs  CUCTEMA
KOOpJAWHAT, BCKTOP, HCHOJb30BATL OTU IIOHATHUA JJIA
NpEACTABJICHUA NAaHHBIX W PCUHICHUA 3aJiad, B TOM YHCJIC U3
JIPYTruX y4eOHBIX MPEAMETOB.

Pematn 3ala4YM  Ha TIIOBTOPCHHUEC OCHOBHBIX HOHSITI/II71,




BekTops! Ha IUIOCKOCTH.

WJUTIOCTPAIIUIO CBA3EH MEXAY pa3IMYHbBIMU YacTsIMHU Kypca.
BoiOupaTb MeTO[ 1151 pEIICHUS 3a/1a4H.
PernaTn 3aga4u 13 MOBCEHEBHON YKU3HU.







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

* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa [IOK, POIL, Chepym






