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IosicHuTeIbHAA 3aNIMCKA
Pa60qa51 HporpaMMa I10 FGOMeTpI/II/I 7-9 KIACCOB COCTaBJICHA Ha OCHOBC

DyHIAMEHTAILHOTO SiIpa CoJepkKaHusl oluiero obpaszoBanus U TpeOoBaHUN K
pe3yibTaTaM OCBOCHMSI OCHOBHOM 0Opa30oBaTelbHON MpPOrpaMMbl OCHOBHOIO
obmero oOpa3oBaHMs, YCTaHOBJICHHbIX B DeaepaqbHOM TOCYJapCTBEHHOM
0o0pa30BaTeNbHOM CTaHAApTe OCHOBHOTO o0miero obOpa3zoBaHus. B Hell Taxxke
YUHUTBIBAIOTCS OCHOBHBIE HJeW U TNoJoxeHus [IporpamMmbl pa3BuUTHS U
(GbopMUpOBaHHSA YHUBEPCANbHBIX YYEOHBIX ACHCTBHM MAJiE OCHOBHOTO OOIIETO
oOpa3oBaHus.

Jlannasi pabouasi mporpaMma MpeaHa3HaueHa st paboThl MO Y4EOHUKY
[I'eomerpusi: 7 — 9 kit / JI. C. Aranacsan, B. ®@. byrysos, C. b. Kagomues u ap. —
M.: Ilpocsemenne, 2014. Oror yueOHuk BxoauT B DeaepanbHBIA TEpeUCHb
y4eOHHUKOB, PEKOMEHI0BaH MuHUCTEPCTBOM 00pa3oBaHus W Hayku Poccuiickoi
denepanun, COOTBETCTBYET denepanbHOMY rOCyJ1apCTBEHHOMY
o0pa3zoBaTeILHOMY CTaHAAPTy OCHOBHOTO OOIIEro 0Opa3oBaHMsl.

ba3ucHblil yueOHbIH 1aH Ha U3ydeHue reoMeTpud B 7, 8 u 9 kinacce OTBOIUT
1o 2 yaca B Hejelnro, Bcero — 204 gaca.

I1anupyemMbie pe3yabTAaThl 00VYEHUA reoMeTpun B 7—9 Kiaccax

Harasinnas reomerpust
Buinycxknux naywumces:
— pacrno3HaBaTh Ha YEPTEXKAX, PUCYHKAaX, MOJAENAX U B OKPYXKAIOIIEM MUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHE PUTYPBI;
— pacmo3HaBaTh pa3BEPTKUM KyOa, MPSMOYroJbHOTO Napasulesenunena,
IpaBUIBHOW MUPAaMUBL, HAJIUHAPA U KOHYCA;
— CTPOHUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBLHOTO MapasuiesenuIea;
— ONpelnensiTh MO JIMHEWHBIM pa3MepaMm pa3BEPTKH (UTypbl JIMHEHHBIE
pa3Mepsbl camoil purypsl 1 HA0OOPOT;
—  BBIUUCIATH 00BEM MPSIMOYTOJIBHOTO NapaJuIeenunesa.
Buinycxknuk nomyuum 603mMoicHOCMb:
— HAy4HUTbCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
(Guryp, COCTaBJIEHHbIX U3 MPSIMOYTOJbHBIX MapaieICIUIE0B,;
— YIUIyOWUTb M Pa3BUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax;
— HAy4MUTbCS IPUMEHATH MOHATUE PA3BEPTKU VISl BHIMOTHEHUS MPAKTHUYECKUX
pacy€ToB.



I'eomeTpuyeckue purypsi
Buinycknuxk nayuumces:

MOJIb30BAThCA SI3bIKOM T€OMETPUU JIJIs1 OMUCAHUS TPEAMETOB OKPYKAIOIIETO
MHpaA U UX B3aUMHOTO PACTOJIOKEHNUS,

pacno3HaBaTh U HM300pakaTh Ha 4YEPTEKAX U PHUCYHKAX T€OMETPUUYECKHE
burypsl 1 ux KOHPUTYypaIuu;

HaXOJIUTh 3HAYEHUS JJINH JIMHEHHBIX 3JIEMEHTOB (UTYpP M WX OTHOIICHHS,
rpagycHyto Mepy yrioB ot 0° no 180°, mpuMensist onpeeaeHus, CBOMCTBa U
MPU3HAKU (PUTYP U UX DJIEMEHTOB, OTHOIICHUS (UTryp (paBEeHCTBO, I0100MeE,
CUMMETPHH, TOBOPOT, NapajliebHbINA MTEPEHOC);

OMepUpOBaTh C HAYAJIbHBIMU TOHSTHSIMU TPUTOHOMETPUM U BBITIOJIHSTH
AJIEeMEHTapHbIE onepaluu HaJl GYHKIUSIMH YTIIOB;

pemiath 3aJa4yd Ha JI0KAa3aTeIbCTBO, ONUPAsICh HA H3YYEHHBIE CBOMCTBA
buryp M OTHOUIEHWHA MEXAYy HUMH M TPUMEHSS H3YYEHHBIE METOJIbI
J0Ka3aTeJbCTB;

pemaTth HECIOXKHbIC 3aJayd  Ha IOCTPOCHHE, TMPUMEHSSI OCHOBHBIE
aJITOPUTMBI TOCTPOCHHUS C TOMOIIBIO UPKYJIS U TUHEUKU;

pemaTh NpoCTENIINE MIIAHUMETPUUECKUE 3a/1a4H B IPOCTPAHCTBE.

BblnyCKHZ/lK NOY4Um 803MOHCHOCMb.

OBJAJETh METOJAMH PELICHMS 3a/1ad HAa BBIYMCICHUS MU JI0KA3aTENIbCTBA!
METOJIOM OT MPOTUBHOI'0, METOJIOM 10A00MSI, METOJIOM Nepedopa BapUaHTOB
Y METOJIOM T€OMETPUUECKUX MECT TOYEK;

IPUOOPECTH OMBIT MPUMEHEHHSI aJIreOpandyeckoro U TPUTOHOMETPUUYECKOTO
arrapara U Uy IBWKEHUS IIPU PELICHUN T€OMETPUYECKUX 3a/ay;
OBJAJAETh TPAIULUOHHOW CXEMOM peEelmeHns 3aJad Ha IOCTPOCHHUE C
ITOMOUIBI0 LIUPKYJISI M JIMHEMKU: aHalM3, MOCTPOEHHUE, NOKA3aTEIbCTBO H
UCCIICIOBAHNE;

HAay4YUTbCA pelaTh 3aJayd Ha IIOCTPOCHHE METOJOM TI'€OMETPUYECKOIO
MECTa TOUYEK U METOJIOM MOA00us;

MpPUOOPECTH OMBIT MCCIEIOBAHUSA CBOWCTB IUIAHUMETPUYECKUX (PUTYD C
MOMOIIIBIO KOMIIBIOTEPHBIX ITPOTPAMM,;

NPUOOPECTH OIBIT BHIMOJHEHUS MPOEKTOB Mo TemaMm «['eomerpuueckue
npeoOpa3oBaHus Ha MIIOCKOCTHY, «[locTpoeHne oTpe3koB 1o Gpopmyey.



I/I?.MepeHne reoOMETPpUYICCKHUX BCJIHYUH

Buinyckuuk nayuumcs:

HCIIOJIb30BaTh CBOWCTBA U3MEPEHHUS JJIMH, IUIOIAJAEH U YIJIOB IIPU PELICHUU
3a1a4 Ha HAXOXKIAEHUE JJIMHBI OTPE3Ka, JUIMHBI OKPY)KHOCTH, JUIMHBI TyT'H
OKPY’KHOCTH, TPayCHOU MEPHI yTIIa;

BBIYHCIIATD IUIOLIa/IA TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB,
[apaJjIeIOrpaMMOB, Tpanleuii, KpyroB U CEKTOPOB;

BBIYMCIIATD JUIMHY OKPY’KHOCTH, JUIMHY AYTU OKPYKHOCTH;

BBIUUCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIyp M HMX YIJbl, HCIOIb3Ys
(opMyJibl IIUHBI OKPYKHOCTH W JUIMHBI AYT'M OKPY>KHOCTH, (OpPMYJIbI
riomajen guryp;

pemiath 3aJa4yd Ha JI0KAa3aTEIbCTBO C HCIOJb30BAaHUEM (DOPMYI JIJTUHBI
OKPYKHOCTH M JITMHBI TyTU OKPY>KHOCTH, GOpMYJI II0IIaien uryp;
pelaTth NPaKTUYECKUE 3a1a4U, CBSI3aHHbIEC C HAXO0XKICHUEM I€OMETPUYECKUX
BEJIMYUH (MCIONb3ys NMPU HEOOXOAMMOCTH CIPABOYHHKH M TEXHUYECKHE
CpE/ICTBA).

Bbli’lyCKHuK noJydunt 603mMOACHOCMb HAYYUmM»sCA.

BBIUMCIIATh IUIOWAAM (UTyp, COCTaBIEHHBIX M3 JBYX WIH 0Oosee
MIPSMOYTOJIBHUKOB, MTapaJuIeIOrpPaMMOB, TPEYTOJIBHUKOB, KPyTa U CEKTOPA;
BBIYUCIIATh  IUIOIIAAM  MHOTOYIOJIBHUKOB,  MCIOJIb3ysl ~ OTHOLLIECHMS
PABHOBEIMKOCTH U PABHOCOCTABJICHHOCTH;

NPUMEHATh anreOpandyeckuidi W TPUTOHOMETPUYECKUH anmapar W HUAeU
NBWKEHUS  IIPU  PEIICHMM  3aJa4 HAa  BBIUKMCICHUE  IUIOLIAJECH
MHOTOYTOJIbHUKOB.

Koopaunarsi
Buinycxknux naywumces:

BBIYHCIATH AJIMHY OTPE3Ka IO KOOpJArWHATaM €ro KOHIOB, BBIYUCIIATH
KOOpAMHATBI CCPEANHBI OTPC3KaA,

UCIIOJIb30BaTh KOOPJIMHATHBIA METOJ [JIsi M3YYEHUsS CBOWCTB MPSIMBIX M
OKPYHOCTEM.

BblnyCKHMK noyuyum 603MOIHCHOCHIb.

OBJIaACTE KOOPpAWHATHBIM MCTOAOM PCIICHUA 3adad Ha BBIYMCIICHUS H
JOKa3aTcJIbCTBA,

HpI/IO6peCTI/I OIIBIT HCIIOJB30BaHHA KOMIIBIOTCPHBIX IIPpOTpaMM LA aHalIM3a
YaCTHBIX CJIIYYdCB B3aMMHOI'O PACIIOJIOKCHUA OKp}I)KHOCTeI‘/JI U IIPSAMBIX;
HpI/IO6pCCTI/I OIIBIT BBINIOJHCHUA IIPOCKTOB Ha TCEMY ((HpI/IMeHeHI/Ie
KOOpAMHATHOIO MCETOJda IIpU PCHICHHMM 3aaa4d Ha BbIYHCICHUA U
JOKa3aTCIbCTBaA».



BekTopsl
Buinycknuk nayuumcsa:

— ONEpUPOBaATh C BEKTOPAMU: HAXOAUTH CYMMY M Pa3HOCTb JABYX BEKTOPOB,
3aJaHHBIX TE€OMETPUYECKH, HAXOIWTh BEKTOP, PAaBHBIM IPOU3BEICHUIO
3aIaHHOTO BEKTOpa Ha YKCIIO;

— HaxXOAUTh JUIsI BEKTOPOB, 3aJaHHBIX KOOPJAWHATaMH: JMJIMHY BEKTOpPA,
KOOpPAMHATBI CyMMBI M Pa3HOCTHU JIByX M 0ojiee BEKTOPOB, KOOPAMHATEHI
IOPOU3BEJICHUSI BEKTOpa Ha 4YHUCJIO, MPUMEHSS MpU HEOOXOAUMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIBHBIA U PACIIPEACIUTENBHBINA 3AKOHBI;

— BBIUHCIATH CKAISPHOE IPOU3BEICHHUE BEKTOPOB, HAXOIAUTH YIOJ MEXIY
BEKTOPaMH, yCTaHABIIMBATh NEPIIEHANKYJIAPHOCTD MPAMBIX.

BuvinyckHuk noayuum 603mMoACHOCMYb.

— OBJAAETh BEKTOPHBIM METOJIOM JUIsl PELICHMS 3aJad Ha BBIYMCICHUS W

JOKa3aTeIIbCTBA;

- HpI/IO6peCTI/I OIIBIT BBIIIOJHCHHA IIPOCKTOB Ha TEMY «IIPHMCHCHHUC
BCKTOPpHOI0O MCTOHAA IIpU PCHICHHMHM 3daJa49 Ha BbIYHUCIICHHA H
JOKa3aTcJIbCTBA»

Copep:kanue yueOHOro npeaMera (Kypca) 1mo reomeTpum 7Kjace

I'naBa 1. HauaabHble reomerpuyeckue ceeaenus (10 yacos)

[IpocTeitmme reomerpuyeckre QUTyphl: MpsiMas, TOYKa, OTPE3OK, Jyd, YTroJ.
[Tonsitue paBeHcTBa reomeTpuueckux ¢uryp. CpaBHEHUE OTPE3KOB U YIJIOB.
N3mepenue OoTpe3KoB, JIMHA OTpe3ka. M3mepeHue ymioB, rpaaycHas mepa yria.
CMexxHbIE 1 BEPTUKAJIbHbBIE YIUIbl, UX CBOMCTBA. [leprneHauKyasspHbIe IPsSMBIE.

OcHoéHasi yenb — CUCTEMATH3UPOBATh 3HAHUS YYaIllUXCS O MPOCTEUIINX
reoMeTpUIeCKUX GUTrypax U UX CBOMCTBAX; BBECTU MOHSATUE PAaBEHCTBA QUTYD.

B naHHOM Teme BBOISITCSI OCHOBHBIE T'€OMETPHUYECKUE TOHSTHS W CBOMCTBA
MPOCTEUIIINX TEOMETPUUYECKUX (UTYp HAa OCHOBE HANSIAHBIX MPEACTaBICHUN
ydammxcsi myTeM 00O0OIIeHUs] OYEBUIHBIX WM M3BECTHBIX U3 Kypca MAaTeMaTHKU
1-6 xiaccoB reomerpuueckux (¢aktoB. [loHSATHE aKCHOMBI HAa HayaJbHOM JTare
oOy4eHHUs] HE BBOJUTCS, U CaMU aKCUOMBbI He (GOPMYIHPYIOTCS B SBHOM BHJIE.
HeobOxomumple HMCXOHBIE TOJOKEHUSI, HA OCHOBE KOTOPBIX M3y4aloTCsS CBOMCTBA
reOMETPUIECKUX (UTYp, MPUBOAITCS B onucareabHou (popme. [IpuHIMIMansHbIM
MOMEHTOM JAHHOM TEMBI SIBJISIETCSI BBEICHHUE MOHSATHUSI PABEHCTBA T€OMETPHUUECKUX



buryp Ha OCHOBE HAIIAIHOTO MOHATUS HanokeHus. OmnpenereHHOe BHUMaHUE
JOJDKHO YAEHATHCS MPAKTUYECKUM ITPUIIOKEHHUSIM T€OMETPUYECKUX TTOHATHM.

I'masa 2. Tpeyroabnuku (17 yacoB)

TpeyronbHuk. IIpu3Haku paBeHCTBA TpeyroNbHUKOB. lleprnieHaukynsap K
npsiMoi. Meananbl, OMCCEKTPUCHI U BBICOTHI TpeyroibHUKa. PaBHOOEIpeHHBIN
TPEYTOJIBHUK M €r0 CBOWCTBA. 3a/Ja4¥ Ha NOCTPOCHHE C MOMOIIBK LUPKYI U
JIMHEUKHU.

Ocnoeénas  yenp — BBECTU IIOHATHE TEOPEMBI; BbIPA0OTATH YMEHUE
JIOKa3bIBaTh PABEHCTBO TPEYTOJIBHUKOB C IIOMOULIbI0 H3YYEHHBIX IPU3HAKOB;
BBECTH HOBBIM KJIacC 3a/1a4 — Ha MOCTPOEHUE C MOMOIIBIO HUPKYIS U JINHEUKU.

HpI/ISHaKI/I PaBCHCTBa TPCYIOJbHUKOB  ABJIAIOTCA  OCHOBHBIM pa60“IHM
arrraparoM BCCTO KypCa TI'COMCTPHMH. I[OKa?)aTeJ'IBCTBO OoybIIIEH YacTH TCOPCM
KypCa U TaKXKC PCIICHHUC MHOI'HMX 3aaa4 IIPUBOOUTCA I10 CJIGIIYI-OIHGI\/'I CXCMC: ITIOUCK
PaBHBIX TPCYI'OJIbBHUKOB — 000CHOBaHHE UX PaBCHCTBA C IIOMOINBIO KaKOI'O-TO
IIPpHU3HAKa — CJICACTBUS, BBITCKAIOIINUC N3 PABCHCTBA TPCYT'OJIbHHUKOB. HpI/IMCHCHI/Ie
IIPU3HAKOB PaBCHCTBA TPCYIOJIbHUKOB IIPU PCIICHUN 3aa4 JacT BO3MOKHOCTDb
MOCTCIICHHO HAKAIUIMBATHL OIILIT ITPOBCACHHA JOKA3aTCIbHBIX paccy)K):[eHHﬁ. Ha
Ha4aJIbHOM 3TallC N3YYCHHA U IIPUMCHCHHA IIPHU3HAKOB PABCHCTBA TPCYI'OJILHUKOB
uenecoo6pa3H0 HCITOJIB30BAaTh 3a/la41 C TOTOBBIMHA YCPTCIKAMMU.

I'nasa 3. Ilapaaneabnsie npsimble (13 yacos)

[Ipu3Haku mApPAIIIENBHOCTH TPSAMBIX. AKCHMOMAa MapasuIeNbHBIX MPSIMBIX.
CBoiicTBa napasieNbHbIX MPSMBbIX.

Ocnosnas yeib — BBECTH OAHO W3 BAXKHEUIIUX MOHATUA — IIOHSITHE
napajulesibHbIX MPSAMBIX; JlaTh T[EPBOE€ MpeAcTaBieHue 00 akcuoMax |
AKCMOMAaTUYECKOM METOJI€ B TEOMETPUHN; BBECTU AKCUOMY MAPAIUICIIBHBIX MPSIMBIX.

[Ipr3Haku © CBOMCTBA MAapaJUIENbHBIX NPSAMBIX, CBSI3aHHBIE C YIJIAMH,
00pa30BaHHBIMHU IIPH MEPECEUECHUN JBYX MPSAMBIX CEKYIIEH (HaKpecT JIeKaluMHU,
OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HCIOJIB3YKOTCA B JalbHEHIIEM
OpU U3YyYEHUH YEThIPEXYTOJbHUKOB, MOAOOHBIX TPEYrOJbHUKOB, NMPHU PEIICHUU
3a/1a4, a TAaK’Ke B KypCce CTEPEOMETPHH.

I'naBa 4. CooTHOIIEHUSI MKy CTOPOHAMU U YIJIAMH TPeyroJbHHKA
(19 gacos)

CymMa yrioB TpeyroibHuka. COOTHOILIEHHE MEXAY CTOPOHAMHU M YIJIaMH
TpeyroipHrka. HepaBeHCTBO TpeyronbHuKa. [IpsAMOyronbHbIE TPEYTrOJIbHUKHU, UX



CBOMCTBA M NPHU3HAKU paBeHCTBA. PaccrositHue ot TOoukM A0 npsMou. PaccrosHue
MEXIy Iapajule]bHbIMU IpsMbIMU. llocTpoeHme TpeyroapHuUKa II0 TpeEM
DIIEMEHTAM.

B nanHOI Teme 0Ka3bIBaeTCs O/IHA M3 BAXKHEHUIIMX TEOPEM IeOMETpUU —
TeopeMa O CyMM€ YIJIOB TpeyrojbHuKa. OHa MO3BOJSET aTh KIacCU(UKAIUIO
TPEYTOJIBHUKOB MO yIiaM (OCTPOYTOJbHBIN, MPSAMOYTOJIbHBIN, TYMOYTrOJbHBIN), a
TaK€ YCTaHOBUTH HEKOTOpPbIE CBOMCTBA U MPU3HAKU PABEHCTBA MPSIMOYTOJBHBIX
TPEYTOJILHUKOB.

IToHATHE pacCTOAHUA MEXAY NapaJUICIbHBIMUA NPAMBIMU BBOAUTCS HA OCHOBE
JIOKa3aHHOM IPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXKIOM M3 JBYX
napajuyiedbHbIX MPSAMBIX PABHOYAAJIEHBI OT IPYrod MNpsMOW. DTO MOHATHE UTPAET
BKHYIO pOJIb, B YACTHOCTHU HCIIOIB3YETCA B 33/1a4aX Ha IIOCTPOCHHUE.

IIpu pemreHny 3a1a4 Ha IOCTPOEHUE B 7 KJIACCE CIEAYET OTPAHUYUTECS TOJIBKO
BBIIIOJIHEHUEM M OIMCAaHUEM TIOCTPOCHHSI HCKOMOW (urypel. B oTaenbHbIX
CIy4asiX MOXXHO IIPOBECTH YCTHO AaHAJINA3 M JOKA3aTelIbCTBO, a DIEMEHTHI
VCCJIEIOBAaHUs JTOJDKHBI NPUCYTCTBOBAaTh JIMIIB TOINA, KOTAA 3TO OrOBOPEHO
YCIIOBHEM 3aJa4u.

IMoBTopenue. Pemenue 3axa4 (9 yacos)



KajieHgapHo-TeMaTnyeckoe IJIAHUPOBAHME YUeOHOI0 MaTepHuaJjia o reoMeTpuM Juis 7 Kjiacca

ITpenmer I'eomerpus Knacc(br): _7

Kon-Bo Hexg.yacoB: 2 yac Bcero 68 yacos.

YMK T'eomerpus 7 — 9. Yuebnuk mist 7 — 9 knmaccoB cpenneit mkosbl aBTopsl: JI. C. AtanacsH, B.®. byry3os, C. b. Kagomues, D. I. [lo3nsk, .
N. Opuna, M., «IIpocBemenney, 2014.

o - XapakTepucTUKA OCHOBHbIX BUI0B Hara
3 = = Tema ypoka NeSITeIbHOCTH Y4eHHKA nposeje
5 - (Ha ypoBHE Y4eOHBIX JeiiCTBHH) HUS
I'naBa 1 «Ha4vaabHble reomerpuueckne cBegenus» 10 4
1. 1-2 | IIpsamast m 0Tpe30K OOBSACHSTH, UYTO TAKOE OTPE30K, JIyd, YroJl,
2. 3-4 | Jlyu u yron Kakue (pUrypbl Ha3bIBAIOTCS PABHBIMU, KaK
3. 5-6 | CpaBHeHHE OTPE3KOB U YTJIOB CPaBHHMBAIOTCS] 1 U3MEPSIOTCS OTPE3KH U YTIIBI,
4. 7-8 | i3Mepenue oTpe3KoB 9TO TAKOE TPayC U rpajyCcHas Mepa yria,
5. 7-8 I/IgMepeHHe OTPE3KOB. Pemenne 3amau KaKou YroJ1 Ha3bIBaCTCA MPAMBIM, TYIIBIM,
6. | 9-10 | Msmepenue yrios OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEpeIMHA
7 11 CMEKHbBIE U BEDPTHKATBHBIE YTIIbI OTpe3Ka U OMCCEeKTpuca yriia, Kakue yribl
8. 12 TlepreH Ky IAPHbIE TPIMBIE Ha3bIBAOTCS CMEXHBIMU U KaKUe
) 13 | Pewenne sanau BEPTUKAIBbHBIMU; (OPMYIUPOBATH U
10. 00OCHOBBIBATh YTBEP)KJICHHUS O CBOMCTBAX
CMEXXHBIX U BEPTUKAJIbHBIX YTJIOB; OOBACHATD,
KaKue IpsIMbIE HAa3bIBAKOTCS
Koumponwvnuas paboma Ne 1 «HavajabHbie MEPICHNKYIPHBIMI; (HOPMYITHPOBATE U
reOMeTPHYECKHE CBEIEHHsD» 000CHOBBIBaTh YTBEPKIECHUE O CBOMCTBE JIBYX
NPSIMBIX, TIEPIICHIUKYJISIPHBIX K TPEThEH;
U300pakaTh W paclo3HaBaTh YKa3aHHbIE
npocreime GUrypbl Ha YepTexKax; pemaTh




3aJla4¥, CBS3aHHBIC C STUMHU MPOCTCHIIUMHU
dburypamu.

I'naBa 2 «Tpeyroabuuxm» 17 4

11. 14-15 TpeyronpHuk. [1epBblii MPU3HAK PABEHCTBA
TPEYroJbHUKOB

12. | 15 ITepBrIii MpHU3HAK paBEHCTBA TPEYTOJbHUKOB

13. 15 IlepBbIii MpHU3HAK PABEHCTBA TPEYTOJIBHUKOB.
Pemenue 3amau

14, 16-17 [lepniennukynsip k npssmMor. MenuaHsl,
OHMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA

15. 18 | CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbLHUKA

16. Pemenue 3amau o Teme «PaBHOOEIpEHHBIN
TPEYTOJIbHUK

17, 19 | Bropoi#i mpu3HaK paBeHCTBA TPEYTOJIHHUKOB

18. 19 | Bropoi#i mpu3Hak paBeHCTBA TPEYTOJIHbHUKOB

19. 20 | Tpernii npru3HaK paBEeHCTBA TPEYTOJbHUKOB

20. 20 | Tpertuii npu3HAK paBEHCTBA TPEYTOJLHUKOB

21. 91-22 OxkpyxHocTb. [TocTpoeHue nupKyieM u
JTMHEUKOU

22. 23 | 3agaum HA TOCTPOCHUE

23. 23 | 3amaun HA IOCTPOCHUE

24. Pemenue 3amau no reme « TpeyrosbHUKN

25. Pewmenne 3ama4d no teme « TpeyronbHUKN»

26. Pemenue 3anay no reme «TpeyroabHUKm)

21. Konmponsnas paboma Ne 2

OOBACHATH, Kakasi pUrypa Ha3bIBaeTCs
TPEYTOJILHUKOM, YTO TAKOE BEPILINHBI,
CTOPOHBI, YIJIbl U IEPUMETP TPEYIOJIbHUKA,
KaKOU TPEYTOJIbHUK HA3bIBACTCS
PaBHOOEIPEHHBIM U KaKOW PaBHOCTOPOHHHM,
KaKHe TPEYrOJIbHUKH HA3bIBAIOTCS PABHBIMY;
n300paxkaTh U PacliO3HAaBATh HA YEPTE)KAX
TPEYTOJIbHUKYU U UX DJIEMEHTHI,
(opMyIUpPOBATH U 10KA3bIBATH TEOPEMBI O
IIPU3HAKAX PAaBEHCTBA TPEYTOJIbHUKOB,;
OOBSACHSTH, YTO HAa3bIBAECTCS
NEPNEHINKYJIAPOM, TPOBEAEHHBIM U3 TaHHON
TOYKH K JaHHOU NMpsMOi; (HopMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY O MEPIICHAMUKYIIIPE K
npsIMOM; OOBSACHSTh, KAKUE OTPE3KU
HA3BIBAIOTCSI MEANAHOM, OUCCEKTPUCOM U
BBICOTOM TPEYroJbHUKA; (POPMYIUPOBATH U
NIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
PaBHOOEIPEHHOTO TPEYTOJbHUKA; pellaTh 3a-




«TpeyrojbHUKm?

Jla4M, CBsI3aHHbIE C MPU3HAKAMH PABEHCTBA
TPEYrOJIbHUKOB U CBOMCTBAMU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA; (OPMYIIH-
POBATh OTPECICHUE OKPYKHOCTH; OOBSICHSITH,
YTO TaKO€ LEHTP, PAANYC, XOpJla U TUAMETP
OKPY>KHOCTH; peIllaTh NPOCTEUININE 3a]]a4u Ha
MOCTPOEHUE (MIOCTPOEHHUE YTIIIa, PABHOTO
JTAHHOMY, TTIOCTPOEHUE OMCCEKTPUCHI YTJIa,
MOCTPOEHUE MEPIICHIUKYISIPHBIX MPSIMBIX,
IIOCTPOEHUE CEPENHbBI OTpE3Ka) U Ooee
CJIOKHBIE 33J]a4H, UCIIOJIb3YIOIINE YKa3aHHbIE
MPOCTENIITNE; COMOCTABIATH MOJTYYCHHBIN
pe3ynbTaT C YCIOBHEM 337a4M; AaHAJIM3UPOBATh
BO3MOKHBIE CITy4aH.

I'nasa 3 «[lapajiejbHbI

e npsaMbie» 13 4

DOopMyJIMPOBATH OINPEAECICHUE TTAPATIIETBHBIX

PSIMBIX; OOBSICHSITH C IOMOIIBIO PUCYHKA,

KaKue yribl, 00pa30BaHHbIE IPU MEPECCUECHUN
JBYX IPSIMBIX CEKYIIEH, HA3bIBAKOTCS HAKPECT

JCKaAIIMMHU, KaKU€ OJHOCTOPOHHUMHU U KAKHEC

COOTBETCTBEHHBIMH; (POPMYITHPOBATH U

28. | 24-25 | [lpu3Haku mapajyieIbHOCTH ABYX MPSIMBIX

29. | 25 |Ilpu3Haku napayuiedIbHOCTH ABYX MPSMBIX

30. 26 [TpakTHdeckue crmocoObl MOCTPOCHUS
napaJuIeTbHBIX TPSIMBIX

31. Pewmenue 3amau no teme «lIpuznakn
NapajuIeIbHOCTHU JIBYX MPSIMBIX)

32. | 27-28 | Akcnoma mapajuieNbHbIX MPSMBIX

33. 29 AKcroMa napajuienbHbIX NpsaMbix. CBoMCTBa

[MapaJuICJIbHBIX ITPSAMBIX

AOKa3bIBATbh TCOPEMBI, BBIPAKAIOIINC




34.

Akcuoma napasuienbHbIX npsiMbix. CBoMCTBa

IMPU3HAKU IapaJICIIBHOCTHU ABYX IIPAMBIX,

2 ITAPpAJUICJIBHBIX MPAMbIX O0OBSACHSTH, YTO TAKOE aKCUOMBI TEOMETPUU U
35. 29 AKcroMa napajuienbHbIX NpsAMbIX. CBOMCTBa KaKHe aKCHOMBI y7ke HCTIONb30BATHCH PAHEE;
[Tapa IICTBHBIX MPAMBIX - (GopMyIUpPOBATh AKCHOMY TMapaylIeTbHbBIX
36. 29-30 AKcuoma mapasieNbHbIX MpsMbIX. CBOMCTBA
MPSIMBIX U BBIBOJUTH CIIEJCTBUS U3 HEE;
napajuIeIbHbIX TPSIMBIX
37. Pemrenne 3ana4 no teme «IlapamiensHele (popmynMpoBaTh 1 0KA3BIBATE TEOPEMBI O
IIPSIMBIC) CBOMCTBAX MapaJuieNIbHbIX MPSAMBIX, 00OpaTHbBIE
38. Pemenue 3amau no teme «llapanienbHbie TEOpPEMaM O IIPU3HAKaX MMapajieIbHOCTH,
PSIMBIE» CBSI3aHHBIX C HAKPECT JICKAILUMH,
39. Pemenue 3amau no teme «llapanienbHbie COOTBETCTBEHHBIMH M 0HOCTOPOHHHMH
TPAMBICY yriaMu, B CBA3H C 3TUM OOBSICHATh, UYTO TaKOE
40. YCIIOBUE U 3aKIOYEHUE TEOPEMBI, KaKast
TEeOpeMa Ha3bIBAETCsl OOPaTHOM 1O
OTHOIIICHHUIO K JAaHHOW TeopeMe; OOBICHSTh, B
Koumponwvnas paooma N 3 «Ilapaienbupie | YEM 3aKITF0YACTCs METOJ] I0KA3aTEIbCTBA OT
npsiMbIe» MPOTUBHOI0; NPUBOJAUTH TPUMEPHI
UCIIOJIb30BaHUs 3TOr0 METO/1a; pelaTh 3a1a4u
Ha BBIYHCIIEHUE, 10KA3aTEIbCTBO U
OCTPOEHUE, CBS3aHHBIE C AapaJIEIbHBIMU
MPSIMBIMU.
I'maBa 4 «CoOTHOIIEHHUA MEKAY CTOPOHAMM U YIJIAMHU TPeyroJbHuKa» 19 4
41. 31 ‘ Teopema 0 cymme yIjioB TPEYTrOJIbHUKA ‘ DopMyJIMPOBATH U JIOKA3BIBATh TEOPEMY O




42. 32 | CymmMa yrioB TpeyroiabHuka. Pemenue 3amiau

43. 33 CooTHOIIIEHUSI MEXKIY CTOPOHAMU U yriaMu
TPEYroJIbHUKA

44, 33 CooTHOLIEHUSsI MEXKIY CTOPOHAMHU U yriaMu
TPEYTOJIbHUKA

45. 34 | HepaBeHCTBO TpeyroJbHUKA

46. Pemenue 3anay no teme « COOTHOIIEHUS MEXTY
CTOPOHAMHU U YIJIAMH TPEYTOJIbHUKA

47. Pemenune 3amau. [IoaroroBka Kk KOHTPOJIBHOU
pabote

48. Konumponvnaa paoboma Ne 4 «CooTHOIIEHUSA
MEKIY CTOPOHAMM U YIJIAMHU TPEYroJbHHKA)

49. 35 [IpsitMmoyTOMBbHBIE TPEYTONBHUKH U HEKOTOPBIE UX
CBOMCTBA

50. 35 [IpsiMmoyTONMBbHBIE TPEYTONBHUKH U HEKOTOPBIC UX
cBoiicTBa. Pemienue 3amaq

ol. 36 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB

52. 36 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEyTOJbHUKOB. Pemenne 3amay

53. 36-37 [Ipu3Haky paBeHCTBA MPSIMOYTOIBHBIX
TPEyroJIbHUKOB. Perienue 3anau

o4. 38 Paccrostnue ot Touku 1o npsimou. Paccrosinue
MEXy MapauieIbHBIMU IPSIMBIMH

55. 39 | [locTpoeHue TpeyroapHUKa 1O TPEM dJIEMEHTaM

CYMME yTJIOB TPEYI'OJbHUKA U €€ CIIEACTBUE O
BHEIIHEM YTJIE TPEYTOJIbHUKA, IPOBOJAUTD
KJIACCU(PUKALIMIO TPEYTOJIbHUKOB 10 YIJIaM;
(opMyIMpPOBATH U JOKA3BIBATH TEOPEMY O
COOTHOIICHUSIX MEXK/y CTOPOHAMHM U yTIIaMHU
TPEYroJibHUKA (IpSAMOE U 00paTHOE
YTBEPKJICHUS ) U CIEICTBUS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYTOJIbHUKA;

(OopMyIMpPOBATH U JOKA3BIBATH TEOPEMBI O
CBOMCTBaX MPSMOYTOJIbHBIX TPEYTOJIHHUKOB
(MpAMOYTONBHBIN TPEYTOJIBHUK C yriaoM 30°,
IPU3HAKU PAaBEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB);

(opMyIMpOBATH ONPEEIIEHUS PACCTOSHUS OT
TOUYKH JI0 MIPSIMOM, PACCTOSTHUS MEXKTY
napasuleIbHbIMU MPSIMBIMU;

pelaTth 3aa4y Ha BBIYUCIICHHUS,
JI0Ka3aTeNbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C
COOTHONICHUSIMU MEXITYy CTOPOHAMU U YIIaMu
TPEYroJIbHUKA U PACCTOSTHUEM MEXKTY
napauieTbHBIMUA TPSIMBIMU, TIPU
HEO0OXOIMMOCTH MTPOBOJUTH MO XOAY PEIICHUS
JOTIOJTHUTENbHBIE TOCTPOEHUSI, COMOCTABIISATh
MOJIyYeHHBIN PE3YJIbTAT C YCIIOBUEM 33/1a4uH, B
3aJlayax Ha MOCTPOEHHUE UCCIIEI0BATh




56. 39 | I[locTpoeHue TpeyroJpHUKA MO TPEM JIEMEHTaM | BO3MOXKHBIE CITydan

57. 39 Pemenue 3amay Ha MOCTpOCHUE

58. Pemenue 3amau o teme «lIpsismoyronbHbie
TPEYTOJIbHUKI

59. Konumponvnaa paooma Ne 5 «IIpssMoyrosibHble
TPEYroJbHUKI))

60. IToBTOpenne Temnl «HauanbHble
T€OMETPUYECKUE CBEJICHUSD)

61. IToBTopenne Tembl «IIpru3HaKu paBeHCTBA
TPEYroJIbHUKOB. PaBHOOEIPEHHBIN TPEYTOIBHUK»

62. IToBTopenne Tembl «IlapanienbHbie TPSIMbIC)

63. IloBTOopenne TeMbl «COOTHOIICHUS MEXKITY
CTOPOHAMU U YTJIAMH TPEYTOJTHHUKA)

64. IloBTOpenne TeMbl «3a7a9u HA TTIOCTPOCHUE)

65. Hmozosaa konmponvnuasa paooma Ne 6

66. Pemenue 3a1au o Kypcy reoMeTpuu 7 Kiacca

67. Pemienue 3aa4y no Kypcy reoMeTpuu 7 Kiacca

68. Pemienue 3aa4 no Kypcy reoMeTpuu 7 Kiacca




Copaep:kanue yueOHOTo npeaMera (Kypca) mo reomerpuu 8
KJIacc

I'nmaBa 5. Yerbipexyroibauku (14 yacon)

MHOroyrojibHUK, BBINYKJIbIA MHOTOYTOJIbBHUK, YEThIPEXYTOJbHUK.
[Tapannenorpamm, ero CBOMCTBA U Npu3Haku. Tpanenus. [IpaMOyronsHuK,
pomO, KBajapaT, ux cBoricTBa. OceBas M MCHTpaIbHAS CHMMETPHUH.

OcHnosHas yenb — U3YyYUTh HaumOoliee Ba)KHbIE BUIBI YETHI-
PEXYroJIbHUKOB — TMapajlielorpaMM, MNpSIMOYTOJIbHUK, poMO, KBaapar,
Tpamnenuio; 1aTh IpeacTaBlieHue O ¢urypax, o0Jagarolux OCEBOM WIU
LEHTPAJIbHON CUMMETPHEM.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAHHOW TEMbl M PEIICHUs
MHOTHX 33/Jlad MNPOBOJITCA C TMOMONIBIO IPU3HAKOB PAaBEHCTBA
TPEYTOJbHUKOB, MO3TOMY MOJIE3HO HUX TMOBTOPHUThH, B Hauale H3y4YCHUS
TEMBL.

OceBas U LIEHTpajIbHasi CHMMETPUU BBOJISATCSA HE Kak MpeoOpa3oBaHUe
IUIOCKOCTH, a KakK CBOMCTBa TIeOMETpUYECKHX (UTYp, B YACTHOCTHU
YETBIPEXYTOJBHUKOB. PacCMOTpeHHEe »JTUX TIOHSATUM KakK JIBHUXKCHUU
IJIOCKOCTH COCTOUTCSA B 9 Kitacce.

I'naBa 6. Ilnomaab (14 yacoB)

[ToHsTie mIOMAAM MHOTOYroJibHUKA. [lnomamu npsMoyroiabHUKA,
napajiesorpaMmma, TpeyroibHuka, Tpanenuu. Teopema [ludaropa.

OcHosHas yenb — paCIuPUTh U YTIyOUTh MOJyYEeHHBIE B 5—6 Kiaccax
MPEACTABICHUS] 00YJaIONUXCsl 00 U3MEPEHUH U BBIYUCICHUM TUIOMIACH;
BbIBeCTU (HOpPMYJBl TUIOMIAJEH TMPSIMOYTOJIbHUKA, TapajieorpaMmma,
TPEYTroJIbHUKA, TPANEUNUH; JOKa3aTh OJHY U3 IJIABHBIX TEOPEM I'€OMETPUU
— teopemy [ludaropa.

BeiBon QopMyn nans  BBIUMCICHHS IUIOMIAJEH TPSMOYTOJbHUKA,
napajuiesiorpaMmma, TPEYrojbHUKA, Tpanelud OCHOBBIBAETCS HA JBYX
OCHOBHBIX CBOMCTBAaX IUIOMIAAECH, KOTOPbIE NPUHUMAIOTCA HCXOIs W3
HaTJISJIHBIX TPEJCTaBICHUMN, a Takke Ha (opMylie IUIONIAJAM KBaJpara,
000CHOBaHUE KOTOPOI HE SIBISETCS 00A3aTEIBHBIM ISl 00yUYaIOIIHUXCA.

HetpaguunoHHON 171 IIKOJIBHOTO Kypca SBJISIETCS TeopeMa o0 OT-
HOILICHUU IUIONIAJIC TPEYTroJbHUKOB, UMEIOIMNX MO paBHOMY yriy. OHa
MO3BOJISIET B JAJbHEWIIEM JaTh MPOCTOE JOKA3aTEIbCTBO IPU3HAKOB
noso0usi TPEYroJbHUKOB. B 3TOM COCTOMT OJHO W3 NPEUMYIIECTB,
0OyCJIOBJIEHHBIX PAaHHUM BBEJICHHEM MOHATHUS TUIONIAU. J[oKa3aTenbCcTBO
teopembl [Iudaropa ocHOBBIBaeTCsS Ha CBOMCTBAaX IUIONMaeh U (hopmynax



U1 IUIOIIANEeN KBaapara W HpsAMOYIOJbHHMKA. Jloka3piBaeTcs Takke
TeopeMma, oopartHas Teopeme [Iudaropa.
I'naBa 7. [lono6uble TpeyroabHuku (19 yacon)

[TonoOubie TpeyroiabHuku. [lpu3Haku 10100MSA  TPEYrOJIbHUKOB.
[TpumeHeHne nomoOMsI K JIOKA3aTeabCTBY TEOPEM M PELICHHUIO 3aj]ad.
CuHyC, KOCMHYC U TAaHI'€HC OCTPOTO YIJIA NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocno6nas yenb — BBECTH TOHATUE NOJOOHBIX TPEYrOJIbHUKOB;
paccMOTpETh MPU3HAKU MOAOOUS TPEYrOJIbHUKOB M HMX I[PUMEHEHHS,
CAenaTh IEpPBBIM IIar B OCBOCHUM YYAIIUMHUCSI TPUTOHOMETPHUUYECKOTO
anrapara reOMeTpHUH.

Onpenenenue NOMOOHBIX TPEYTrOJIBHUKOB JAE€TCSI HE Ha OCHOBE
npeoOpa3oBaHusi MOJNOOMs, a 4Yepe3 pPaBEHCTBO YIJIOB U MPOIMOPLHUO-
HaJIbHOCTb CXOJCTBEHHBIX CTOPOH.

[TpusHaku mnOAOOMS TPEYroJbHUKOB JIOKA3bIBAIOTCA C IOMOIIBIO
TEOpeMbl 00 OTHOLIEHWU IUIONIAIEH TPEYrOJbHUKOB, HMEIOIIUX IO
PaBHOMY yTIIy.

Ha ocHoBe mNpu3HAKOB MOAOOMS JOKAa3bIBAETCS TEOpEMa O CpeaHeu
JUHAA TPEYTOJIbHUKA, YTBEPKICHHE O TOYKE IEPECECYEHUs MEINAH
TPEYTOJIbHUKA, & TAKXKE J1BA YTBEPKIACHUS O IIPOIOPLIUOHAIIBHBIX OTPE3Kax
B IIPAMOYIOJBHOM TpEyrojabHUKe. Jlaercsa IpeacraBleHUE O METOIE
o100 B 3a/1a4ax Ha MOCTPOEHUE.

B 3axiroueHue TeMbl BBOIATCS 3JIEMEHTHI TPUTOHOMETPUU — CHHYC,
KOCHHYC W TAHT€HC OCTPOTO yTJIa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

I'naBa 8. OxpyxHocTh (17 yacoB)

B3anmHoe pacnosioxkeHne npsAMOM M OKpyKHOcTH. KacarenmpHas K
OKPYKHOCTH, €€ CBOMCTBO W IpU3HaK. LleHTpasbHblE U BIMCAHHBIE YIJIBI.
UYeTplpe 3amMeyaTenpHble TOUYKU TPEYroJibHUKA. BrimcaHHas M onucaHHas
OKPY’KHOCTH.

OcnogHas yenb — paclIUpUTh CBEIEHUSI 00 OKPYKHOCTH, MOJTYyUYCHHbIE
ydalmpMucss B 7 KJacce, H3y4YUThb HOBbIE (DAKThl, CBS3aHHBIE C
OKPYXHOCTBIO; TO3HAKOMHUTH OOYUYAIOIIMXCS C YETHIPbMSI 3aMeUaTeIbHbIMU
TOYKAMH TPEYTOJIbHUKA.

B nmanHOW Teme BBOAMTCS MHOT'O HOBBIX MOHSTHM M PaCCMATPUBACTCS
MHOI'O YTBEPXKACHUM, CBSA3aHHBIX C OKPYKHOCTBIO. [l WX yCcBOeHH:A
CIIETyeT yJIeIUTh 0OJIbIIIOE BHUMAHUE PEIICHUIO 33/1a4.

VYTBepKIeHUST O TOYKE IepeceueHus: OUCCEKTPHUC TPEYroJibHUKA U
TOYKE TIIEPECEUCHUS] CEPEAUHHBIX MEPHEHAUKYJIIPOB K CTOPOHAM
TPEYTOJbHUKA BBIBOJATCS KaK CIEICTBHS M3 TEOPEM O CBOWCTBAX



OMCCEKTPHUCHI YIJia U CEPEAUHHOIO NEPHEHANKYIsIpa K oTpe3Ky. Teopema o
TOYKE TIEPECEUYEHUsI BBICOT TPEYroJibHUKa (WM HUX MNPOJOJIKECHUI)
JIOKA3bIBa€TCSI C TOMONIBIO YTBEPXKACHUS O TOYKE IE€PECEUCHUs
CEpE/IMHHBIX MEPIEHIUKYISPOB.

Hapsiny ¢ TeopeMamu 00 OKpY>KHOCTSIX, BIIMCAHHOW B TPEYTOJIbHUK U
OMKMCAHHOW OKOJIO HEro, pacCMaTpPUBAIOTCSI CBOMCTBO CTOPOH ONKUCAHHOTO
YEeThIPEXYTOJbHUKA U CBOMCTBO YTJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

IMoBTOopenue. Pemenune 3axa4 (44)



KaﬂeHHaDHO-TeMaTI/I‘leCKOG IJIAHUPOBAHUEC V‘IeﬁHOFO MaTepuaJia 110 reoMeTpmum J1Jis 8 KJ1acca
[Tpenmer 'eomerpust Knacc(v1): 8 Kon-Bo Hep.wacoB: _ 2 yac Bcero 68 gacos.
YMK T'eomerpus 7 — 9. Yuebnuk mist 7 — 9 kimaccoB cpenneit mkosbl aBTopsl: JI. C. AtanacsH, B.®. byry3os, C. b. Kagomues, D. I. [lo3nsk, .
N. Opuna, M., «IIpocBemenne», 2017.

= XapakTepucTHUKA OCHOBHBIX BU/I0B Hara
= > Tema ypoka NAeATeJbHOCTH Y4eHUKA nposezae
e ; (Ha ypoBHe y4eOHBIX JeiicTBHIl) HUSA
Sl
<
I'naBa S. YerbipexyrojibHuku (14 yacoB)
1. 40-42 | MHOTOYTOJIbHUKH OOBSACHATH, UTO TaKO€ JIOMaHas, MHOTOYTOJIbHUK,
€ro BEpLIMHBI, CMEXKHbBIE CTOPOHBI, JUATOHAIU
2. 40-42 | MHOTOYTroJIbHUKHU P ’ POHRBL, 1 ’
U300pakaTh W PACIO3HABATh MHOTOYTOJIbBHHKU Ha
3. 43 [Tapauiesiorpamm, ero CBOMCTBA 1 qepTekKax; ITIOKa3bIBaTh DJICMEHTHI MHOTI'O
HPU3HAKH YrOJbHMKA, €ro BHYTPCHHIOIO M  BHCIIHIOIO
4. 43-44 | ITapannenorpamMm, €ro CBOMCTBa U obsactu; GOpMyITUPOBATH ONPE/ICIICHUE BBITYKIOTO
TIPU3HAKH MHOTOYTOJIbHUKA; M300pakaTh M Paclo3HaBaTh
5. 43-44 | TlapannenorpamMm, ero CBOMCTBA U BBIIIYKJIBIE W HEBBINYKJIbIE  MHOTOYTOJIbHUKH;
MPU3HAKU (GopMynupoBaTh M JOKa3bIBaTh YTBEPKICHUS O
6. 45 | Tpanenus CYMME€ YTJIOB BBIMYKJIOTO MHOTOYT'OJIbHUKA U CYyMMeE
€ro BHEIIHMX YIJIOB; OOBSCHATH, KaKU€ CTOPOHBI
1. 45 | Tpanenus YHIOB, 0% ’ P
(BEpILMHBI) YETHIPEXYTOJIbHUKA HA3BIBAKOTCS
8. 3amayn Ha MOCTPOCHUC [IUPKYJIEM U POTUBOIOIOKHBIMU; (OPMYIUPOBATH
JIMHCUKOU ompesieieHHss  MapajulesiorpaMMa,  Tparieluw,
9. 46 | ITpssMOyTOJIBHUK paBHOOEIPEHHOM U MPSIMOYTOJIBHOW Tpameiu,




10. 47 | Pom0, kBajgpar NpsSIMOYTOJILHUKA, poM0Oa, KBajipara; u3o0paxaTh U
11. | 46-47 | TipAMOyronbHAK, poM0, KBajpar, pacno3HaBaTh 9TH YETHIPEXYTOJIbHUKHY;
Permente 3ama4 (bovamepOBaTL U JIOKa3bIBaTh YTBEPKIEHUS 00 UX
1 48 | Ocenas i HEHTDATBHAN CHMMETPIN CBOMCTBaxX W TMpHU3HAKax; pelarh 3ajJayd Ha
Tp p
BBIYUCJICHUE, JOKa3aTeIbCTBO U  IOCTPOCHHE,
13. Pemenue 3amay no reme CBSI3aHHBIC C STUMHU BHJIAMH YETHIPEXYTOJIHHUKOB,;
«YUeThIpexyroJIbHUKNY OOBSICHSATh, KakWe€ JIBE TOYKH  Ha3bIBAIOTCS
14, CUMMETPUYHBIMA OTHOCHUTEIBHO TIPSIMOM (TOYKH), B
KaKoM ciydae (purypa Ha3bIBae€TCS CUMMETPUUYHOMN
Koumponvnas paooma Nel OTHOCHUTEJIBHO TPSIMOM (TOYKHM) M YTO TaKO€ OCh
«YeTbIpexyrojaibHUKN» (eHTp) cuMMeTpuu (UTYpbI; TPUBOIUTH PUMEPHI
duryp, o0Jagaronmx OCEBOM(1IEHTPATIHLHOM)
CUMMETpPHEN, a TakKe MpPUMEPbBl OCEBOM W
LECHTPAIBHOM CHUMMETPUM B OKpYXKaroIIEHd Hac
00CTaHOBKE
I'naBa 6. Ilnomans (14 yacos)
15. 49 [1mona b MHOTOYTOJIBHUKA OOBsICHATh, Kak  MPOU3BOJUTCS  HU3MEpPEHHUE
16. | 49-51 | Tnomans MHOroyroNbHMKa TJI01IAIeH MHOT'OYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKM Ha3bIBAIOTCSI PABHOBEIUKUMU U
17. 52 | Ilnomans napauiesorpamma KAKHE€  PABHOCOCTABIECHHBIMH;  (DOPMYIMpPOBAThH
18. 53 TL10mab TPEYrOIbHAKA OCHOBHBIEC CBOMCTBA IJIOIAJIC M BBIBOJUTH C HX
MOMOIIBIO (POPMYJTBI TIIOMIAEH
19.1 53 | [lnomass TpeyronpriKa IPAMOYTOJILHHKA, MTapaljIelorpaMma,
20. 54 | IInomanp Tpamneuuu TpPEYrojibHUKa, Tpaneuuu; (GopMynupoBaTh U




21. 52-54 | [Inomaar napamienorpaMmma, JIOKa3bIBaTh TeOpeMy OO0 OTHOIICHUU ILIOIIaJeH
TpeyroJbHUKA U Tpaneruu. Pemenue TPEYTOJIBHUKOB, HMCIOIIUX [0 PAaBHOMY YIIIY;
3a/aq dopMynupoBaTh U J0Ka3biBaTh Teopemy lludaropa

22. | 52-54 | [Inomanp mapauienorpamma, U 00paTHyIO €if; BRIBOAUTH (hopmyny ['epoHa s
TpPEYroJIbHHUKA U Tparnennn. Pemenne IUIOMAAN  TPEYTOJIbHHWKA; pemiaTh 3aJadd  Ha
3a7a4 BBIYKCIICHUE W JIOKA3aTelIbCTBO, CBSI3aHHBIC C

23. 55 | Teopema Iludaropa dopmynamu rutomazaen u reopemoii I[udaropa

24. 56 | Teopema [Tudaropa

25. | 55-57 | Teopema IIudaropa

26. Pemenue 3amau no teme «Ilmomaney

21. Pemenue 3amau o teme «llnommaasy»

28. Koumponovnaa paboma Ne 2
«Ilmomannb»

I'naBa 7. Ilono0HbIe TPeyroabHuKku (19 yacon)

29. | 58-59 | Onpenenenrie mogoOHBIX TPEYTOIb- OOBACHATH TTOHSTHE TIPOITOPIIMOHATLHOCTH
HUKOB OTPE3KOB; (hOPMYIUPOBATH OMPEICICHUS TT0T00HBIX

30. 60 | Onpenenenue MoI0OHBIX TPEYrOJLHUKOB U  Kod(pduuueHnta  momoOus;
TPEYTOJILHUKOB dbopMynupoBaTh W JOKa3bIBaThb TEOPEMbI: 00

31. 61 | 1 npusHak nogoOus TPEYroJIbHUKOB OTHOIIEHUHU TUIOIIAJACH MOAOOHBIX TPEYTOJbHUKOB,

0 TpU3HAKax TMOJ0OMS TPEYrOJbHUKOB, O CpPEIHEH

32. 61 1 nmpu3HaK o100 TPEYrOJbHUKOB P A ey ’ pen

JUHUU TPEYTrOJbHUKA, O TEPEeCeUeHUH MeuaH
33. | 62-63 | 2 u 3 npusHaKu Moa00us TPEYroJbHUKA, O MPOMOPIUOHAIBHBIX OTpPE3KaX B

TPEYTrOJIbHUKOB




34.

62-63

2 ¥ 3 npu3HAKKU M0100us
TPEYTOJLHUKOB

35.

[Ipu3HaKu Mo100us TPEYTOJILHUKOB.
Penrenne 3amau

36.

Konmponvunaa paboma Ne 3 «Ilpu-
3HAKM NMOJ00UsI TPEYTr0JIbHHUKOB)

37.

64

[Ipumenenue noaoOus K
JI0Ka3aTEIbCTBY TEOPEM U PELICHUIO
3aaa4. Teopema o CpeiHEN JIMHUU
TPEYTOJIbHUKA U CBOWCTBO MEANAH
TPEYTOJbHUKA

38.

64

Teopema o cpenHEN JTUHUU
TPEYTOJbHUKA U CBOWCTBO MEINAH
TPEYTroJbHUKA

39.

65

TeopeMbl 0 TPONOPIMOHATIBHBIX
OTpe3Kax B MPSIMOYTOJIbHOM
TPEYTOJbHUKE U JICJICHUE OTpe3Ka B
JTAHHOM OTHONIECHUU

40.

65

Teopembl 0 TIPONMOPIIMOHATBHBIX
OTpE3Kax B MPSIMOYTOJIbHOM
TPEYTroJIbHUKE U JICJICHUE OTPE3Ka B
JTAHHOM OTHOIIICHUU

41.

66

Pemenue 3a1a4 Ha TIOCTPOEHUE
METOJIOM I10100M s

42.

66

Pemenue 3ama4d Ha IOCTpOEHUE
METOJIOM I10100M s

OPSIMOYTOJIBHOM TPEYrOJIbHUKE; OOBSICHATh, YTO
TAaKO€ METOJ 000U B 3a/ladyax Ha MOCTPOEHUE, U
OPUBOJUTH NPUMEPHI MPUMEHEHUS] 3TOT0 METOa;
OOBSACHATh, KaK MOYKHO MCIIOJIb30BaThb CBOMCTBA
NOJOOHBIX  TPEYrOJbHUKOB B  HM3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSCHSTh, KaK BBECTHU
HNOHATHE TMOA00OUS Il TMPOU3BOJIBHBIX (QUIYD;
(opMyIMpOBaTh ONpEAEIEHUE U WILTIOCTPUPOBATH
NOHSTUS CUHYCAa, KOCHHYCa W TaHI€HCa OCTPOro
yria MpsSMOYTOJIBHOIO TPEYroJbHUKA; BBIBOAUTH

OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO U
3HAYCHUS CHHYCa, KOCUHYCa U TaHTEHCca JIJIA YIJIOB
30°, 45°, 60°, pemarh 3aaa4d, CBS3aHHBIC C
nmogo0ueM  TPEYroJbHHUKOB, JUIS  BBIYHCIICHUS
3HAYCHUU TPUTOHOMETPUYECKUX byHKIMA

HCIIOJIB30BATh KOMIIBIOTCPHBIC IIPOI'PaAMMBI




43. 67 | U3MepurenbHbie pabOThl HA MECTHOCTH,
MIOHSTHE O MOJA00MH MPOU3BOILHBIX
¢uryp
44, 68 | CooTHOIIEHNE MEXKTY CTOPOHAMU U
yriaMu IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
45. 69 | CooTHOLIEHHE MEXAY CTOPOHAMHU U
yriaMu PSIMOYTOJIBHOTO TPEYTOJIbHUKA
46. | 68-69 | CooTHOIIEHNE MEXTY CTOPOHAMU U
yriaMu IpsIMOYTOJIBHOTO TPEYTOJIbHUKA
47. Koumponwvnas paboma Ne 4
«IIpumMeHeHue moxodus
TPEYroJbHUKOB, COOTHOIIEHHSI
MKy CTOPOHAMH M yIJIaMHu
NPAMOYTOJIbHOT0 TPEYTroJbHUKA»
I'naBa 8. Okpy:xxnocts (17 yacoB)
48. 70 | KacaTenpHast K OKPY>KHOCTH HccnenoBarh B3aMMHOE PACIOJIOKEHUE TPSIMOM U
49, 71 | KacarenbHasi K OKpY>KHOCTH OXPYHOCTH, (popmympoBaTh OTIPEACIICHHC
KacaTeIbHOH K OKPYXHOCTH; (POopMyIHpoBaTh M
50. | 70-71 | KacarenbHasi K OKpY>KHOCTH JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeIbHOM, O
51 72 | LleHTpanBHbIC ¥ BIHCAHHBIC YIJIEL MpH3HaKe KacaTeIbHOH, ?6 OTpEe3Kax KacaTeIbHBIX,
T'paTyCHas Mepa OKPYKHOCTH MPOBEACHHBIX M3 OJHOW TOYKH; (popMynvapOBaTb
5o 73 | TeopeMsl 0 BIMCAHHOM YIIE H O MOHATHUS IEHTPAIBHOTO yIjla M TPaTyCHOW MEpbI

IMPOU3BCACHHUHU OTPC3KOB
ICPCCCKAOIIUXCA XOP A

JyTU OKPY>KHOCTH; (POPMYJIHPOBATH U JOKa3bIBATh
TEOPEMBI: O BIMCAHHOM YIJIE, O NPOU3BEICHUU




53. 73 | TeopeMbl 0 BIUCAHHOM YTIJIE U O OTPE3KOB TepeceKaromuxcs Xop/a; hbopMyIupoBaTh
MPOU3BEJICHUU OTPE3KOB M JIOKa3plBaTh  TEOPEMbI,  CBS3aHHBIE  C
NePECEKAIOIIUXCS XOP] 3aMeyYaTeNbHBIMU  TOYKaMU  TPEYrOJIbHUKA: O

54. | 72-73 | llenTpanbHble W BOWICAHHBIC YTIIBI. OuccekTpuce yria ©, Kak CJEJACTBHE, O
Pemenue 3amau MEePECCUCHNH  OWCCEKTPUC  TPEYrOJIbHUKA; O

55. 74 | YeTslpe 3amMedaTeNbHbIC TOYKA CEpPEIMHHOM TEPIEHANKYIAPEe K OTPE3Ky M, Kak
TPEYTOJIbHAKA CIIEJICTBHE, 0 MIePECCUCHUH CepEIUHHBIX

56. 75 | YeTslpe 3amMeydaTenbHbIe TOYKU MEPIEHIUKYJIAPOB K CTOPOHAM TPEYrOJIbHUKA; O
TPEYroJbHUKA NepeCCUCHU U BBICOT TPCYI'OJIbHUKA,

57. 76 YeTbIpe 3aMeyaTesbHbIE TOYKU (GopMynHMpOBaTL  ONPENENEHHS  OKPYKHOCTEH,
TPEYTroJIbHUKA BIIMCAHHOMW B MHOT'OYI'OJIbHUK W OIMMCAHHOMU OKOJIO

58. 77 | BniucanHas ¥ omMcaHHAs OKPY>KHOCTH MHOTOYTOJIbHHUKA; (OPMYJIUPOBATH U [IOKA3bIBATH

TEOpEeMbl: 00  OKPYXXHOCTH, BIIMCAaHHOW B

59. 77 | BrmcanHas 1 OnACaHHAY OKPYKHOCTH TPEYTOJIbHUK; 00 OKPYXHOCTH, OMHCAaHHOM OKOJIO

60. /8 | BriucanHas 1 omMcaHHas OKPY>KHOCTH TPEYTOJIBbHHUKA; O CBOMCTBE CTOPOH OIHUCAHHOTO

YEeTHIPEXYTOJLHUKA; O CBOMCTBE YIJIOB BIMCAHHOTO

61. /8 | BriucanHasi u onucaHHas OKpY>KHOCTH < ’

YEeTHIPEXYTOJIbHUKA,; peniarhb 3a/1auu Ha

62. Pemenue 3ana4 no reme «OKpy>KHOCTB» | BRIYMCIICHUE, JIOKA3aTE€IbCTBO M IOCTPOCHUE,

63. Penrenue 3a1au no TeMe «OKpyxKHOCTpy | CBASAHHBIC € OKPY:KHOCTBIO,  BIMCAHHBLIMU - I

OTMCAHHBIMA TPEYTOJIbHUKAMU u

64. YeTRIPEXYTOJbHUKAMH;  MCCIIEIOBATh  CBOMCTBA
Konmponvnas paboma Ne 5 KOH(UI'ypaLuii, CBSA3aHHBIX C OKPYXHOCTBIO, C
«OKpykHOCTB TIOMOIIBIO KOMITEIOTEPHBIX MPOIPaMM

IToBTOpeHue (4 yaca)

65. [ToBTOopenue: YeThIpeXyroabHUKH,




MHOTI'OYI'OJIbHUKH

66. IToBTOpenune: ITnomanu
67. ITosTopenne: TpeyronbHUKH
68. IToBTOpenne: OKpy)HOCTh




Copaep:kanue yueOHOTo npeaMera (Kypca) mo reomerpuu 9
KJIacc

I'aasbl 9-10. BekTopsl u MeToa koopauHat (17 4)

Ilonsitue Bexropa. PaBeHCTBO BekTOpOB. CIlOKEHME U BBIUMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. PasnokeHue BekTopa 1o ABYM
HEKOJUIMHEApHbIM BekTopaMm. Koopaunatel BekTopa. [Ipocreitmme 3amaun
B KOOpAMHATAX. YPaBHEHUS OKPYXKHOCTM U mpsMmou. [Ipumenenne
BEKTOPOB M KOOPAMHAT MPHU PELICHUH 3a]au.

OcHosHas yenb — HAYYUTh YYAIIUXCS BBINOJHATH ACHCTBUS Hal
BEKTOpaMHU KaK HAIPaBJICHHBIMA OTPE3KAMH, YTO BAKHO ISl IPUMEHEHHUS
BEKTOPOB B (PM3UKE; MO3HAKOMUTH C HCIIOJIb30BAHUEM BEKTOPOB M METO/A
KOOpJMHAT IIPU PEUICHUH I'eOMETPUYECKUX 3anad. BekTop omnpexnensercs
KaK HaIlpaBJIECHHBIA OTPE30K U IECUCTBUS HaJ BEKTOPAaMU BBOJATCA TAK, KaK
3TO MPUHSATO B QU3HKE, T. €. KAK ACUCTBUS C HAIIPABICHHBIMU OTPE3KAMH.

OCHOBHOE BHUMAaHHE JOJKHO OBITH YJEJIEHO BBIPAOOTKE yMEHUUH
BBITNIOJIHATH ONEpPALMU HAJl BEKTOpaMH (CKJIaAbIBaTh BEKTOPHI MO MPABUIIAM
TPEYroJIbHUKA M MapajuiesiorpaMMa, CTPOUTh BEKTOp, PaBHBIA Pa3HOCTH
JIBYX JIAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIN IIPOU3BEICHUIO JaHHOTO
BEKTOpa Ha TAHHOE YHCJIIO).

Ha npumepax moxaspIBaeTcs, Kak BEKTOPHI MOTYT TMPUMEHSTHCA K
pelIeHnI0 TeoMeTpudeckux 3amad. JlemoHctpupyercs 3¢h(EKTUBHOCTH
npuMeHeHus: (Gopmyn UIsi KOOPAMHAT CEPENIMHBI OTPE3Ka, PACCTOSHUS
MEXIy IBYMSI TOUKaMH, YPaBHEHUI OKPY>KHOCTH U MPSIMON B KOHKPETHBIX
TCOMETPUYCCKUX 3a]]adaX, TEM CaMbIM JTa€TCs MPEACTaBICHUE 00 N3YUCHUHN
TCOMETPUUICCKUX QUTYP C IIOMOIIIBI0 METOIO0B aNTeOpPHI.

I'nmaBa 11. CooTHOIEHHUSI MEKAY CTOPOHAMH M YIJIAMH
TpeyrojbHuKa (16 u)

CuHyc, KOCUHYC W TaHTE€HC yrja. TeopeMbl CHHYCOB U KOCHUHYCOB.
Pemienue TtpeyroabHUKoB. CKalsipHOE IMPOW3BEICHUE BEKTOPOB M €TI0
MIPYMEHEHHUE B FTEOMETPUYECKUX 3aJ1avuax.

OcHoéHnasi yenb — Pa3BUTh YMEHHUE YyYalIUXCS MPUMEHSTH
TPUTOHOMETPUUECKUN anmapaT NpH PelIeHUd reOMEeTPUUYECKUX 3a/1ad.

Cunyc u kocunyc Jiro6oro yria ot 0° 1o 180° BBOASTCS ¢ HOMOIIBIO
CAUHUYHON TIOJIYyOKPYKHOCTH, JIOKAa3bIBAIOTCSI TEOPEMbl CHHYCOB U
KOCHHYCOB W BBIBOJMTCS emle oAHa (opmysa TMUIOMAAN TPEYyroJbHUKA



(moJIoBMHA IPOU3BEICHUS JBYX CTOPOH Ha CUHYC YIJIa MEXAY HUMU). DTOT
amnrmnapar MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe MpOU3BEJACHUE BEKTOPOB BBOJUTCS Kak B (U3HUKE
(mpousBesieHHE JJIMH BEKTOPOB HA KOCHHYC YIVIa MEXAY HHUMH).
PaccmarpuBaroTcsi CBOMCTBA CKANISIPHOTO MPOU3BEACHUS U €r0 MPUMEHEHHE
P pPEUICHUU T€OMETPUUECKUX 3aau.

OcHOBHOE BHMMaHHUE CIIEIyeT VYACIUTh BbIPAOOTKE MPOYHBIX
HaBBIKOB B NMPUMEHEHUM TPUTOHOMETPUYECKOIO ammnapara Mpu pelIeHUH
F€OMETPUYECKUX 3a/aY.

I'nasa 12. JIninHa OKpyKHOCTH M IJIomaab kpyra (11 4)

[IpaBunbpHBIE MHOTOYrOJbHUKH. OKPYXHOCTH, ONMCAaHHAs OKOJIO
IIPAaBWJIBHOTO MHOIOYrOJIbHMKa M BIHcaHHas B Hero. [loctpoenue
IIPAaBUJIBHBIX MHOT'OYI'OJIBHUKOB. /{nmnHa okpyxHOCTH. I1nomans kpyra.

OcHnosnas  yenb ~ —  PACIIMPUTH  3HAHUE  y4yalmluxcs O
MHOT'OYT'OJIBHUKAX; PACCMOTPETH IMOHATHUS JJIMHBI OKPYKHOCTH W IUIOIIAIN
Kpyra v QopMynbl Uil UX BblUKCIeHUs. B Havaie TeMbl gaeTcs
ONpENEIICHNE MPABUIBHOTO MHOTOYIOJIbHMKA, M  pacCMaTPUBAIOTCS
TeopeMbl 00  OKPY)KHOCTSIX,  ONHCAHHOW  OKOJO  MPaBHUIBHOTO
MHOTOYTOJIbHUKa M BIHCAaHHOM B Hero. C IOMOIIBIO ONUCAaHHOU
OKPY’)KHOCTM  peILIAaloTCA  3aJadyd O  IOCTPOCHMM  IIPABUIIBHOIO
LIECTUYTOJIbBHUKA W IPaBUIBHOIO |2-yrojgpHUKa, €CIM JaH IPAaBHIbHBIN
N-YTOJIbHUK.

@opMyJIbl, BBIPAXKAIOIIKME CTOPOHY MPABUIBHOTO MHOTOYTOJIBHUKA U
paguyc BIHMCAaHHOM B HEro OKPYKHOCTH Yepe3 paguyC ONMCAHHOU
OKPYHOCTH, UCIOJIb3YIOTCSI MPU BBIBOJE (POPMYII IJIMHBI OKPY>KHOCTU U
IUIOIIAAA Kpyra. BeiBoa onMpaeTrcss Ha MHTYUTHBHOE IIPEACTABICHHUE O
npezene: NpU HEOrPaHUYEHHOM YBEJIMYEHHMM YHUCJIa CTOPOH IPAaBUIIBLHOIO
MHOI'OYT'OJIbHUKA, BIMCAHHOI'O B OKPYXKHOCTb, €r0 IIEPUMETP CTPEMUTCS K
JUIMHE DOTOM OKPYXKHOCTH, a IUIoIaap — K IUIOWAAu  Kpyra,
OTPAaHUYEHHOT'O OKPYKHOCTBIO.

I'nasa 13. /IBu:kenus (7 4)

Otob6paxkenue miaockoctd Ha cebs. Ilonstue nBwxkenus. OceBas U
HeHTpanbHas cummMeTpun. [lapannensusiii iepenoc. [ToBopor. Hanoxenus
Y IBUKCHUSL.

OcHoeHasi yenb — MO3HAKOMUTDH YYAIIMXCS C MOHSITUEM JBUKCHUS
U €ero CBOWCTBaMH, C OCHOBHBIMH BHJAMH  JBWKCHHUM, C
B3aMMOOTHOIICHUSIMU HAJIOKEHUM U JBUKCHUM.



JBro>keHue MJIOCKOCTH BBOJIUTCS Kak 0TOOpakeHHe
IUIOCKOCTH Ha €051, COXpaHSIOIIEe PAaCCTOSHUE MEXIY ToukaMu. [Ipu
pacCMOTPEHUU BUJIOB JBWKEHHM OCHOBHOE BHUMAaHHUE YIEISETCA
MOCTPOEHUI0 00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB MPH
OCEBOM U IIEHTPATLHON CUMMETPHSIX, TapaJJICIbHOM MEPEHOCE, TTOBOPOTE.
Ha »ddexTHpix mpumepax MNOKa3bIBA€TCS NMPUMEHEHHE JBWKECHUU MpH
pelieHun TeoMeTpuueckux 3afad. [loHsATHE HaIOKEHUsS OTHOCHUTCS B
JAHHOM KypC€ K YMCIy OCHOBHBIX MOHATHM. J[OKa3bIBa€TCs, YTO MOHSATHUSA
HAJIOXKEHUSI M JIBIXKCHUS SIBJIIIOTCA KBUBAJICHTHBIMU: JII000€ HAJIOKECHHE
ABJISIETCA JIBMPKEHUEM IUIOCKOCTH M 00paTHO. M3yueHue noka3aTenbCcTBa HE
ABJISIETCA O00SA3aTEIbHBIM, OJHAKO CIIEYET PACCMOTPETh CBSI3b MOHATUM
HaJIO)KEHUS U IBUKCHUSL.

I'naBa 14. HauanbHble cBeieHUs U3 crepeoMeTpun (7 41).

[Ipenmer CTEPEOMETPHUSL. MHororpaHHuk. [Tpusma.
[Tapannenenunen. [unuuap. Konyc. Cdepa u map.

OcHoeHasi yenb — TO3HAKOMUTH YYaIlIUXCSI ¢ MHOTOTPAaHHUKAMU;
TEJIaMHU W TIOBEPXHOCTSIMH BpAIIICHUS.

00 akcuomax reomerpuu (2 4)

O6 akcuomax muaHuMeTpuu. HekoTopble CBeleHHUS O Pa3BUTUU
r€OMETPUH.

OcHosenas yenb — NaTh 0ojiee TIIYOOKOE MPEACTaBICHUE O CHCTEME
aKCUOM TUIAHUMETPUU U aKCUOMATUYECKOM METOJIE.

Hrorosoe mosropenue (8 4)

[TapannensHpie  npsmble. TpeyroabHUKU. YeThIpeXyroJIbHUKH.
OKpyKHOCTb.

OcHnosHas yenb — WCIHONB30BAaTh MATEMaTUYECKUE 3HAHMS JUIS
pelIeHns pa3IMYHbIX MaTEMAaTUYECKUX 3a1a4.
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S g £ XapakTepucTHKA OCHOBHBIX BU/I0B Jarta
S z Tema ypoxka AeATeJbHOCTH YYeHUKA NpoBe/eH
> = (Ha ypoBHe y4eOHbIX JeiicTBHI) us

I'aasbl 9-10. BekTopbl 1 MeToa KOOpAMHAT (22 4)
1. BBoaHoe nmoBTopenue no reomerpun. TpeyroapHuku | @opMynupoBaTh  OnpeAeNeHus U
2. BBOIHOE TIOBTOPEHUE TI0 TEOMETPHH. WTIOCTpUPOBATE  HOHATHA  BEKTOPA,
YeThIpeXyroJbHUKU €ro JJIMHBI, KOJUIMHEAPHBIX U PaBHBIX
79-80 | Ilonsatue BekTOpa. PaBeHCTBO BEKTOPOB BEKTOPOB; MOTHUBHPOBATh BBEJCHHE
4. 81 | OTknagsIBaHUe BEKTOPA OT JaHHOW TOYKH TIOHATHW W JTCUCTBUH, CBA3AHHBIX C
BEKTOPaMH, COOTBETCTBYIOIIUMHU
82-84 | Cymma nByx BeKTOpoB. CymMMa HECKOIBKUX
IpUMepaMH, OTHOCSIITIMHUCS K
BEKTOPOB
6. 85 | BorunTaHme BEKTOPOB (¢U3NUIEeCKUM BEKTOPHBIM BEJIMYHHAM;
NPUMEHSTh BEKTOPBI M JCHCTBUS Ha[
7. 82-85 | Pemenne 3ana4 «CiiokeHUE U BEIYUTAHUE
HUMH TIPU PEHICHUU TE€OMETPUYCCKHX
BEKTOPOB»
q,
8. 86 | IlpomsBeneHne BEKTOpa HA YUCIIO. 3a/ia
OOBACHATD " WLTIOCTPUPOBATH
9. 87 | IlpumeHeHUE BEKTOPOB K PEIICHUIO 3329 .
MOHSATUS  MPSIMOYTOJBHOW  CHCTEMBI
10. 87-88 | [IpumeHeHne BEKTOPOB K pelleHnto 3ana4. CpeiHsisl | xoopmuHaT, KOOPAMHAT —TOYKH U
JIMHUS TPANCIHN




11.

Pemenue 3aJa4d I10 TCMC «BGKTOpI)I»

KOOpAWHAT BCKTOpPA4, BbIBOAUTL U

12. Koumponvnas paboma Nel no meme: «Bexmoppry | 1C110IB30BATE 1IPH - PCLICHAN  3a/a4
dbopMynbl  KOOpJIMHAT  CEPEIUHBI
13. 89-90 | Koopaunats! BekTopa. PazmoskeHne BeKTopa 1mo
OTpe3Ka, JUIMHBI BEKTOpa, PACCTOSHHSI
JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM
14. 91 | Csa3b MeXIy KOOpAUHATAMH BEKTOpa U MEKAY AByM:A TOUKaMH,  ypaBHCHI
KOOpJMHATAMM €r0 Havajla v KOHIIA OKPYKHOCTH U IIPAMOU
15. 92 [Ipocreitmue 3agauu B KOOpAMHATAX
16. 92 | [Ipocreiimume 3ama4u B KOOpAWHATAX
17. Pemenue 3a1a4 METOIOM KOOPAUHAT
18. 93-94 | YpaBHeHUE OKPY>KHOCTH
19. 95 | YpaBHeHue npsiMoii
20. 94-95 | YpaBHeHUe OKPY>KHOCTH | TIpsiMoid. Perienne 3amaq
21. O6o06maronuii ypok mo reme «MeTo 1 KOOpIuHAT»
22. Konmponvuas paooma Ne 2 no meme: «Memoo
Koopounamy
I'naBa 11. CooTHOILIEHHSI MEXKIY CTOPOHAMM U YIJIaMH TPEyroJbHuKa. CKajasipHoe
npousBeJeHue BeKTopos (14 v)
23. 97 | CuHyc, KOCUHYC M TaHT€HC yTria @opMynHpoOBaTh MU HILTIOCTPUPOBATH
24, 98 | CuHyc, KOCUHYC M TaHT€HC yTia OmpeAcICHUT — CcHHyca,  KOCHHYCA,
TaHT€HCa M KoTaHTreHca yriaoB oT 0 j0
25. 99 | CuHyc, KOCUHYC M TaHT€HC yTia




26. 100 | Teopema o mIoIIAAN TPEYTOJIbHUKA 180°; BBIBOJIUTH OCHOBHOE
27. 101- | TeopeMbI CHHYCOB ¥ KOCHHYCOB TPUTOHOMCTPHHCCKOC  TOKACCTBO U
102 bopMyITBI MIPUBEICHUS;
28. 103 | Pemenue TpeyroibHUKOB bopMyIHpOBaThH u JIOKa3bIBaTh
29, 103 | Pemmienue TpeyroqbHIKOB TEOpEMBbI CHHYCOB M  KOCHHYCOB,
OPUMEHATh WX  IPH  PCIICHUHN
30. 104 | U3mepuTtenbHbie pabOTHI
TPEYTOJIHHUKOB;,  OOBSICHATH,  Kak
- UCTIONB3YIOTCSL  TPUTOHOMETPUUYECKUE
31. O6o06maronuii ypok o teme «COOTHOIICHHS MEXKITy M p B 5
CTOPOHAMH U YTJIaMHU TPEYTOJIbHUKAY (opMysIBl B H3MEPUTEIbLHBIX paboTax
32. 105- | CkayisipHOE POM3BEICHUE BEKTOPOB Ha  MECTHOCTH;  (opMy;iHMpoBaTh
106 ONpPEACIICHUA yIJla MEXKIY BEKTOpaMU
33. 107 | CxanspHOE MPOM3BEICHNUE B KOOPAMHATAX " CKaJIIPHOTO IPOU3BEACHUS
34. 108 | [IpuMeHEHUE CKANSPHOTO MPOU3BEACHHS BEKTOpos | BEKTOPOB; BBIBOJITE bopmyy
[IPU PELICHUN 3a1a4 CKaJIAIPHOIO IMPOU3BCACHUA qcpe3
35. O6o6mmaromuit ypok mo teme « COOTHOIICHUSI MEKTY | KOOPIMHATHI BEKTOPOB;
CTOPOHAMU U yIIaMH TPEYrOJbHHKA. CKaIIﬂpHOG Q)OpMYHHpOBaTB U 000CHOBBLIBAThL
IIPOU3BCIICHIC BEKTOPOBY YTBEPIKIEHUE O CBOMCTBAX CKAJIIPHOTO
0 .
36. Koumponovuas paboma Ne 3 no meme: HPOU3BE/ICHNS; HCTIONE30BATE
«CoomHuouteHue mexcoy CmopoHamu u yenamu
CKaJIsIPHOE TIPOM3BEJCHUEC BEKTOPOB
mpeyzoavnuka. Ckanapuoe npouseedenue
6€KMOpP06» NIPU pPEIIeHUH 3a7a4
I'naBa 12. JInuHa OKPY:KHOCTH M ILIOMIAAbL Kpyra (12 4)
37. 109 | [IpaBuiIbHBIN MHOTOYTOJBHHUK DopmynupoBaTh onpeiesieHHne




38. 110- | Okpy*)HOCTb, OIMCAHHAS OKOJIO MPABUIBLHOTO IIPABUJIBHOTO MHOT'OYTOJIbHUKA;
111 | MHOTOYTOJIbHMKA U BIUCAHHAS B IPaBUJIbHBIN dbopMyIupoBaTh " JIOKA3bIBATh
2 5 MHOTOYTOJIBHUK TEOPEMBI 00 OKPYKHOCTSIX, OIIMCAHHON
: 112- | ®opmynbl A BBIYUCICHUS TUIOMIAU TPABUIIBHOTO
PMYJIBL 4 IHdjd Ip OKOJIO TPABUILHOTO MHOTOYTOJIbHUKA
113 | MHOTOYTOJIBHHKA, €TO CTOPOHBI U pajnyca .
BIIACAHEOH OKPYKHOCTH U BIHCAHHOW B HETrO;, BBIBOJUTH H
40. Pemenne 3anay no reme: «lIpaBuibHbIN MCII0JIb30BaTh (bopMyJIBI IS
MHOTI'OYT'OJIbHUK) BBIYUCIICHUA IUIOIIAAM IIPABHUJIIBHOI'O
41. 114 | JlnuHa OKpY>KHOCTH MHOTOYTOJIbHUKA, €ro CTOPOHBI H
42. 114 | InuHa okpyxHOCTH. Pemenue 3amau painyca — BIMCAHHOM  OKPYXKHOCTH,
pemath  3a7aud = Ha  MOCTPOEHUE
43. 115- | [Inowmanape Kpyra u KpyroBoro cekropa
116 TIPaBUIIBLHBIX MHOTOYTOJIbHUKOB;
44, 115- | [Inomane Kpyra u KpyroBoro cekropa. Pemenue OOBACHATE THOHATHA JUTHHDL
116 |3amau OKPY)KHOCTH W  TUIOMAAN  KpyTa;
45. Pemenue 3amau o teme: «JInmHa OKpyKHOCTH. BBIBOJUTE (DOPMYJIBI /7Sl BBIYUCIIEHUS
[Tnomans kpyray JUTMHBl OKPY>KHOCTH W JUJIMHBI JyTH,
46. Pemenue 3amau no teme: «/[mmHa oKpy>KHOCTH. IUIOLIAAH KPYra U ILIOMAIN KPYrOBOTO
[Tnomane kpyra» CEKTOpa; MPUMEHATH JTH (HOPMYIIBI
47. Oo6o0maronmit ypok mo teme «JlJinHa OKpyHOCTH.
IIPY pEIICHUY 33129
[Tmomane kpyra»
48. Konmponvuaa paboma Ne 4 no meme: «/[nuna
okpysycnocmu. Ilnowaoe kpyza»
I'naBa 13. [IBu:xenus (9 yacoB)
49. 117- | Ilouarue nmxennsa. CBoiicTBa ABMIKEHUS OOBSACHATH, YTO TaKOe OTOOpaKCHHE




119

IJIOCKOCTH Ha ce0s M B KaKOM ciIy4dac

50. Pemrenue 3amau o teme: «[loHsSTHE ABUKEHUS. OHO HA3BIBACTCA ABHKCHUCM
OceBas U LEHTpaJIbHAs] CAMMETPHI IUIOCKOCTH;  OOBSICHSATH, 4YTO  TaKoe
ol. 120 | [apannenbHBINA IEPEHOC oceBass  CUMMETpHUsS,  LEHTpaJbHas
52 121 | Tlosopor CUMMETpUS, TapaIeNIbHbIA EPEHOC U
- IIOBOPOT; OOOCHOBBIBATH, 4YTO 3THU
53. Pemenue 3ana4 o teme: «llapammenbHbiil nepeHoc.
OTOOpaKEeHUSI TUIOCKOCTH Ha  ceds
IToBopoT» 5
SIBJISIFOT ;
o4, Pemenue 3amau o teme: «JIBUKEHUS» TOTCA ABIDKCHIAMH, - OOBACHATD,
KaKoBa CBSI3b MEX]y IBMKECHUSIMH U
55. Pemenue 3amau o teme: «JIBUKEHUS» _
HAJIOXKEHUSMH, WLTIOCTPUPOBATH
56. O606HIaIOH_[I/Iﬁ YPOK I10 TEME: ((I[BI/I)KeHI/Iﬂ» OCHOBHBIC BHJIBI I[BI/I)KeHI/Iﬁ, B TOM
S57. Koumponovnaa paboma Ne 5 no meme: quCJIC€ € IIOMOIBIO  KOMIIBIOTEPHBIX
«/leuscenuny nporpaMmm
I'naBa 14. HauajbHble CBeJIEHUS U3 cTepeoMeTpuu (8 yacoB)
58. 122- | HauanbHbIe CBEICHUS U3 CTEPEOMETPUH. OOBACHATH, YTO TAKOE MHOTOTPAHHUK,
128 | MHOrorpaHHUKH €ro rpanu, péopa, BepIIHHbI,
IloBTOopenue: IlapajsenbHble IpsSMBIE. JIMaroHalH, Kakoil MHOTOrPaHHHK
59. 122- | HauanbHBIC CBEACHUS U3 CTEPEOMETPHH.
Ha3bIBAETCS BBIMYKJIBIM, UTO TaKoe N-
128 | MHOTrOTrpaHHUKH )
. TOJIbHASI TPU3M HOBaHUS
IloBTOopenue: TpeyroJbHUKU y PH3Ma, CC OCHOBAHMHA,
60. 122- | HauanbHbIE CBEJEHHS U3 CTEPEOMETPHH. OokoBble Tparu 1 6oKoBEIE PEOD,
128 MHOFOFpaHHI/II(I/I KaKasd IIpru3Ma Ha3bIBACTCA HpﬂMOﬁ u

IloBTOopenne: TpeyrosbHUKH




61.

129-
131

HavanbHble cBeieHus u3 crepeomerpuu. Tena u
MOBEPXHOCTHU BpalllCHUS
IloBTOopenne: OKpY>KHOCTh

62.

129-
131

HauanbHubie cBeneHus us crepeomerpuu. Tena u
ITIOBEPXHOCTH BpaLCHUS
IToBTOopenne: OKpYKHOCTh

63.

OO0 akcuomax MJIaHUMETPHUHU.
IHoBTOpenue: YeTbIpexyroJbHUKH.
MHOroyroJIbHUKH.

64.

006 akcuomax IJIaHUMETPUH.
IHoBTOopenue: Bekropel. Metoa KoopauHar.
JIBrxKeHus.

Kakasi HAKJIOHHOM, YTO TaKo€ BbICOTA
IIPU3MBI, KaKasl Mpru3Ma Ha3bIBAETCS
napajijieIenune oM U Kakou
napasuieJeuIe ] Ha3bIBaeTC s
IPSIMOYTOJILHBIM; (hOPMYITUPOBATH H
000CHOBBIBATh YTBEPKIACHUS O
CBOMCTBE JAUaroHajien
napajijiesienune1a u 0 KBajpare
JUaroHaJIu MPSIMOYTOJIBHOTO
napajijiesienunena; O0bsICHATh, 4YTO
Takoe 00BbEM MHOTOTPAHHUKA;
BBIBOJUTH popMyIry 00BbEMa
IPSIMOYTOJIBHOTO TIapajlieIeHIe 1a;
O0OBSACHSTH, KAKOW MHOTOTPaHHUK
HA3bIBAETCS MUPAMUJION, UTO TAKOE
OCHOBaHHE, BEpIIIMHA, OOKOBBIC TPAHH,
O0KOBBIE PEOpa U BHICOTA MUPAMUJIBI,
KaKasi TupaMuIa Ha3bIBacTCs
paBUJIBHOM, YTO Takoe anogpemMa
PaBUIBHOM MUPAMUIBI, TPUBOIHTH
dbopmyity oObEMa TUpPaMU/IBI;
O0OBSCHSTH, KAKOE TEJIO HA3bIBACTCS




HUIMHAPOM, YTO TAKOE €T0 OCh,
BBICOTA, OCHOBaHMUS, pajuyc, O00KOBas
MOBEPXHOCTh, 00pa3yrolme, pa3BEPTKa
OOKOBOI1 MOBEPXHOCTH, KAKUMU
dbopmyIamMu BEIPAKAIOTCS 00BEM U
IJI0111a]1b OOKOBOM MOBEPXHOCTU
UINHAPA; OOBICHITH, KAKOE TEJI0
HA3bIBAETCSI KOHYCOM, UYTO TaKOE €Tro
0Ch, BBICOTa, OCHOBaHUE, OOKOBast
MOBEPXHOCTh, 00pa3yolue, pa3BEPTKa
OOKOBOI1 MOBEPXHOCTH, KAKUMU
dbopmysiaMu BeIpaKarOTCs 00BEM
KOHYyCa U IJI0IIa/ib OOKOBOM
MTOBEPXHOCTH; OOBSICHSATDH, KaKast
MOBEPXHOCTH Ha3bIBaeTcs chepoit u
KaKo€ TeJI0 Ha3bIBACTCS IIapOM, UTO
TaKoe pajinyc u AuameTp chepsl
(mapa), kakumu popmynamu
BBIPKAFOTCS 00BEM II1apa 1 TII0MATh
chepsl; n300paXkaTh U pacro3HaBaTh
Ha PUCYHKaX MPU3MY,
napajieienure1, MupamMuy,




HUWIHIP, KOHYC, IIap

65. Hmozo6ana konmponvuas paboma Ne 6
IHoBTOpeHnue (S yacon)
66. IloBTOpenue: Pemienue 3a1a4 no Kypcy reoMeTpuu
7-9 xnaccoB
67. IloBTOpenne: Pemenue 3aaa4 0o Kypcy reoMeTpuu
7-9 knaccoB
68. IloBTOpenne: Pemenue 3aaa4u 0o Kypcy reoMeTpuu

7-9 kiaccoB




Yueono-memoouueckue komnnexkmor YMK JI. C. Amanacsna u op.

1. T'eomerpusi. Meroanueckue pekoMeHAauu. 7 Kiacc: yued. mocooue
st obmeobpaszoBar. opranmzanuii /[JI. C. Aranmacsn, B. O.
Bbyty3os, 0. A. I'naskoB u np.]. — M.: I[Ipocsemienne, 2015. — 95 c.

2. T'eometpus. Meronndyeckue peKoOMEeHIAIMM. 8 Kinacc: yuel. mocooue
s obmieoOpazopatr. opranmzanuid /[JI. C. AranacsH, B. .
byty3o0B, 0. A. I'nazkoB u nip.]. — M.: IIpocsemenue, 2015. — 110 c.

3. I'eometpus. Metoauueckue pekoMeHanuu. 9 kiace: yued. mocooue
s obmeoOpazopatr. opranmzanuid /[JI. C. AranacsH, B. .
byty3os, 10. A. I'nma3koB u ap.]. — M.: IIpocsemenue, 2015. — 96 c.

4. Teomerpus: 7 — 9 wi. / JI. C. Artanacsan, B. ®. byry3os, C. b.
KanmomrieB u ap. — M.: IIpocsemenue, 2017-2020.

5. 3ue b. I'. T'eometpust: nuaakt. marepuansl: 7 k1. / b. I'. 3uB, B. M.
Meiinep. — M.: [Ipocsemenne, 2004 — 2014,

6. 3ue b. I'. Teometpust: nunakt. Mmatepuansl: 8 k. / b. I'. 3us, B. M.
Meiinep. — M.: [Ipocsemenue, 2006 — 2014.

7. 3ue b. I'. 'eometpust: quaakt. matepuansl: 9 kin. / b. I'. 3uB. — M.:
[Tpoceemenne, 2004 — 2014,

8. Muwenxo T. M. T'eomerpusi: TemMatudeckue TecTol: 7 ki. /T. M.
Mumienko, A. JI. baunkos. — M.: [Ipocsemienue, 2014.

9. Muwenrxo T. M. T'eomerpusi: TeMatuueckue Tectol: 8 k. /T. M.
Mumienko, A. JI. baunkos. — M.: IIpocsemienue, 2014.

10.Muwenxo T. M. T'eomerpusi: TemaTHdeckue TecThl: 9 k. /. M.
Mumienko, A. JI. baunkos. — M.: IIpocsemienue, 2014.



IIpuioxenue 1

Kpumepuu u HOpMmbl 0yeHKU 3HAHUll, yMeHUll U Ha8bIK08
06yyanwuxcs no 2ceomempuu.

1. Ouyenka nucoMeHHbIX KOHMPOIbHBIX PAOOM 00yUalOUUXCA O
2eomempuu.

OTBeET OILIEHUBAETCSI OTMETKOU «5), €CIIH:
» paboTa BBITIOJIHEHA ITOJTHOCTHIO;
» B JIOTHYECKHX pPaCCYKJICHHUAX W OOOCHOBAaHWW PEIICHUS HET
po0esIoB U OMMOOK;
» B pCHICHMH HET MaTeMaTHYeCKHMX OIMMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OMKMCKA, KOTOpas HE SIBJISICTCA CJICACTBUEM HE3HAHWS WIIU
HETIOHUMaHUs y4eOHOro MaTepurana).

OtMeTKa «4» CTaBUTCS B CIACAYIONIUX CIydasx:

» paboTa BBINOJIHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS IIaroB PEIICHUS
HEJOCTaTOYHbl (€CAM yYMEHHE OOOCHOBBIBaTb PACCY)KIEHUS HE
SBIISIOCH CHEIMAIbHBIM 0OBEKTOM IIPOBEPKH);
» JIONyIICHbl OJHAa OIIMOKa WJIM eCTh JBa — TpU Hemouéra B
BBIKJIQJIKaX, PUCYHKaX, YepTekax WiK rpadukax (€ciau 3T BUIbI padoT
HE SBJISUTUCH CIIEMAIBHBIM O0OBEKTOM IIPOBEPKH).

OtMmeTKka «3» CTaBUTCS, €CIIH:

» JomymieHo Oojee OAHON ommOku wid Oojee ABYX — Tpex
HEJ0YETOB B BBIKJIAJKAX, YepTekKax WU Tpadukax, HO 00ydaroImuncs
oOnafaeT 00s3aTebHBIMU YMEHUSMU IO MPOBEPSIEMOI TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

> JOTYIIEHbl ~ CYUIECTBEHHbIE  OIIMOKM,  MOKAa3aBIIKE,  YTO
oOyuaroluiicss He 00JaaeT 00s3aTeNbHBIMU YMEHHUSIMH TI0 IaHHOM Teme B
TOJIHOW Mepe.

Yuurenb MOXKET ITOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha
BOIIPOC WJIM OPUTHMHAJIBHOE PELICHUE 3a1a4U, KOTOPBIE CBUIETEIBCTBYIOT O
BBICOKOM MaTEeMaTHYECKOM Pa3BUTHH 00YyYaroIIerocs; 3a perienue oosuee
CJIOHOM 3aJ]a4y WJIM OTBET Ha 00Jiee CIO0KHBII BONPOC, MPEII0KEHHBIE
oOy4aroniemMycst I0NOJHUTEIbHO MOCIE BBIMOJHEHUS UM KaKUX-JIH0O
IPYyTUX 3aJaHUH.

2. Ouemca YCmHblLX omeemoe oﬁytuuomuxc;l no ceomempuu

OTBET OLIEHUBAETCSI OTMETKOM «5», €CIIU YUEHUK:
» IOJHO  PacKphLI COJZICpKAHUE Marepuaia B o0BeEME,



IPEeTyCMOTPEHHOM NPOTrpaMMON U yUEOHUKOM;

» W3JI0XKWUI MaTepual TPaMOTHBIM SI3BIKOM, TOYHO HCHOJB3YS
MaTE€MaTUYECKyl0 TEPMHHOJIOTHIO M CHUMBOJIMKY, B OIPEIEICHHOU
JIOTUYECKOM NOCIIEIOBATENBHOCTH;

» TPaBUIBHO BBIIIOJIHAJI ~ PUCYHKH,  YEPTEXKH, rpauku,
COITYTCTBYIOILIIME OTBETY;

» TOKa3all yYMEHHE WUIIOCTPUPOBATh TEOPUID  KOHKPETHBIMU
IpUMEPAMH, TPUMEHSATH €€ B HOBOW CHUTYyallUM IPH BBIIOJIHEHUA
PaKTUYECKOIO 3a/1aHHUS;

» TPOJIEMOHCTPUPOBAJ  3HAHUE TEOPHH  paHee  HU3YyYEHHBIX
COIYTCTBYIOLUX TEM, chOpMHUPOBAHHOCTh U yCTOWYMBOCTH
UCITOJIb3yEMBIX IIPH OTBETE YMEHUI U HABBIKOB;

» OTBeYall CAMOCTOSITENILHO, 0€3 HAaBOSAIIUX BOIIPOCOB YUUTEIIS;

» BO3MOXHBI OJHA — JBE HETOYHOCTH TMpU  OCBEUICHUU
BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPBIE YUYEHUK JIETKO
UCITPaBUJI MOCJIE 3aMEUYaHUsl YUUTEIIS.

OTBeT OLICHUBAETCS OTMETKOM «4», €Clau YIOBJIETBOPSET B OCHOBHOM
TpeOOBaHMUSM Ha OLIEHKY «5», HO MNpU ITOM HUMEET OJUH U3
HEJJOCTATKOB:

» B WM3JI0)KCHUU JIOMYIICHBI HEOONBIINE MPOOEIbl, HE HMCKa3HBIIECE
MaTEMaTUYECKOE COJIEpKAHUE OTBETA;
» JIONYIICHBl OJMH — JIBa HEJO4YeTa NPU OCBEHICHUHW OCHOBHOTO
CoJIep>KaHMs OTBETA, UCTIPABIICHHBIE MOCTIE 3aMEUYaHUs YUUTEIIS;
» JIONYIIEHbI omrOKa Wi 0ojee ABYX HEIOYETOB TPU OCBEIICHUU
BTOPOCTEIIEHHBIX BONPOCOB WJIHM B BBIKJIAJKaX, JIETKO HCIPaBICHHBIC
IIOCJIE 3aMEYAHMS] YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CIAEAYIOIIUX CIydasiX:

» HEIMOJHO pacKphITO COJCp)KaHME Marepuajga (ColaepiKaHHe
M3JI0)KEHO (DparMEeHTApHO, HE BCET/Ia MOCIEI0BATEIbHO), HO TTOKa3aHO
ofIee TOHMMAaHHWE BOMpPOCa M MPOACMOHCTPUPOBAHBI yMEHUS,
JIOCTATOYHBIC 11 YCBOGHMSI MPOTPaMMHOr0 Martepuaina (ompeesieHbl
«TpeboBaHUsIMU K MaTeMaTUYECKOW TMOJATOTOBKE OOyYalolUXCsS» B
HACTOSAIIECH MPOorpamMme Mo MaTeMaTHKE);

» WMEINCh 3aTPYAHEHUS WM JOMYIICHBI OIMMOKH B OMPEASICHUH
MaTeMaTHYECKOH TEPMUHOJIOTHH, yepTexkax, BBIKJIaKaXx,
WCTIPABJICHHBIC TIOCJIE HECKOJIBKUX HABOSIIIUX BOIPOCOB YUUTEIIS;

» YYCHHK HE CIPABUJICA C MPUMEHECHHEM TCOPHH B HOBOH CUTYAIIHH
IPU BBINOJIHEHUU MPAKTUYECKOTO 3aJaHus, HO BBIMOJIHWI 3aJaHUs
00513aTEIPHOTO YPOBHSI CIIOKHOCTH 110 TAaHHOHW TEME;

» IpU JOCTATOYHOM 3HAHHMH TEOPETHYSCKOI'0 MaTepHalia BBISBICHA
HeJI0cTaToYHasi CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.



OTtMeTKa «2)» CTaBUTCS B ClICaAyromux ciydadax:

» HE pacKpbhITO OCHOBHOE COJIep)KaHNe yueOHOTO MaTepuraa;

» 00HapyXeHO He3HAHHE YUYECHUKOM OOJIBIICH MM HanboJiee BaKHOM
4acTH y4eOHOIro Marepuaa;

» JIOIYIIEHBI OIMUOKW B OTPEACIICHUH MOHATHHA, TIPU HCIIOIh30BAHUU
MaTeMaTUYECKOW TEPMHUHOJIOTUM, B PHUCYHKax, 4YepTexax WU
rpadukax, B BBIKJIAIKaX, KOTOPbIE HE MUCIPABJICHBI MOCIE HECKOJIBKUX
HABOJIAIIUX BOIIPOCOB YUUTEIIA.

Obwas Kraccudukauus oumubox.

[Ipn oueHke 3HaHUP, YMEHUH M HABBIKOB OOYYaIOIIHUXCS CIEIYET
YUHUTBIBATH BCE OLIMOKM (TpyObIe U HETpyObI€) U HETOUYETHI.
I'pyOobIMu cuuTAIOTCSI OLIUOKM:

HE3HAHUE OIPENCIICHUS OCHOBHBIX IIOHSATHM, 3aKOHOB, TMPaBUII,
OCHOBHBIX TOJOXKCHUN TEOpUM, He3HaHHE (POopMys, OOIICTIPUHSATHIX
CHMBOJIOB 0003HAaYCHUM BEIUYHH, CAMHUIL UX U3MEPCHUS;

HE3HAHWE HAMMEHOBAHUM €IUHUL] U3MEPEHUS;

HEYMEHUE BBIJICIUTDH B OTBETE IJIABHOE;

HEYMEHHE MPUMEHSTh 3HAHUSI, AITOPUTMBI JIJIs1 pEIICHUs 3a/1a4;
HEYMEHHE JIeJIaTh BHIBOJBI U 00OOIIECHHUS;

HEYMEHHE YUTATh U CTPOUTH TpaduKu;

HEYMEHHME  TI0JIb30BAThCA  NEPBOMCTOYHUKAMHU, YYCOHUKOM U

CIIpaBOYHHUKaAMMU,

TOTePs KOPHS WM COXPaHEHUE TIOCTOPOHHETO KOPHS,
otOpachiBaHue 0€3 00BSICHEHUM OJTHOTO U3 HUX;
PaBHO3HAYHBIE UM OLTUOKU;

BBIYHCIIUTENBHBIE OITUOKH, €CIIM OHU HE SBJISIOTCS OMUCKOW;
JIOTUYECKUE OIIHOKH.

K HerpyObIiM ommOKkam cienyer OTHECTHU:

HETOYHOCTh  (OPMYJIUPOBOK, OIpPEACICHUN, TOHATHH, TEOPHid,
BbI3BAHHAsI HEIMOJHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB OIMPEICIIEMOrO
MOHATUSA WM 3aMEHOM OJIHOTO - JBYX W3 O3TUX [PU3HAKOB
BTOPOCTENIEHHBIMU;

HETOYHOCTh rpaduka;

HEpPALIMOHAJIBHBIM METOJl PEIIEHUs] 3aJayd WJIH HEIOCTATOYHO
MPOJIYMaHHBIN IJIaH OTBEeTa (HApyIICHUE JIOTUKH, TTOAMEHA OT/IeIbHBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMM );

HEpaIMOHAJILHBIE METOJbl PabOThI CO CHPAaBOYHOW U JPYrou
JIUTEPATYPOU;

HEYMEHUE PEeIIaTh 3a/1a4M, BBIMOJIHATE 33JIaHUS B OOIIIEM BHUJIC.

Henoueramu gBIIsSIIOTCA:

HEpaIMOHAJIbHbIE PUEMbI BEIYUCIICHUN U TPEo0pa30BaHui;
HEOPEKHOE BBITIOJHEHUE 3aMMUCEH, YEPTEKEH, CXeM, rpaduKOB.



