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PABOYASA ITPOT'PAMMA 1o reomeTpuu

IS 7-9 KJIACCOB

Ha 2018 — 2019 y4eOHbIi1 roa

cocrasurenu: bepesuna M.H.,

Tsepsb
2018 rox

brikoBa M.K.,
Jlukannposa T.A.,
IToranmenxo M.C.,
Cyposa X.1O.,
Tecaukosa E.A.,
SAxy6a C.1O.




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 @DenepanbHOM TOCYAapCTBEHHOM
00pa30BaTeNbHOM CTaHAApTE OCHOBHOTO o0miero obOpa3zoBanHus. B Hell Takxke
YUHUTBIBAIOTCS OCHOBHBIE HJeW U TNoJoxeHus [IporpamMmbl pa3BuUTHS U
(OpMHpOBaHUS YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM JUIsi OCHOBHOTO OOIIEro
oOpa3oBaHus.

Jlannass pabouas mporpaMma MpelHa3HadyeHa /i paboThl MO YYEOHHKY
[I'eomerpusi: 7 — 9 kit / JI. C. Aranacsan, B. ®@. byrysos, C. b. Kagomues u ap. —
M.: Ilpocemenne, 2014. Dtor yueOHuMK BxoauT B DenepanbHbli NEepeyeHb
y4eOHHUKOB, PEKOMEHI0BaH MuHUCTEPCTBOM 00pa3oBaHus W Hayku Poccuiickoi
denepanun, COOTBETCTBYET denepanbHOMY roCyJ1apCTBEHHOMY
o0pa3zoBaTeILHOMY CTaHAAPTy OCHOBHOTO OOIIEro 0Opa3oBaHMsl.

ba3ucHblil yueOHBIH 1aH Ha U3ydeHue reoMeTpuu 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:
— pacrmo3HaBaTh Ha YEPTEXKAX, PUCYHKAX, MOJAEIAX U B OKPYKAIOIIEM MUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHE PUTYPBI;
— pacrno3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJbHOTIO MapasuleenuIena,
IpaBUIBHOW MUPAaMUBL, HAJIUHAPA U KOHYCA;
— CTPOMTbH pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO NapasuleIenue/1a;
— OMNpeAeNsATh IO JHMHEWHBIM pa3MepaM pa3BEPTKU (QUIYpbl JIMHEWHBIE
pa3Mepsbl camoil purypsl 1 HA0OOPOT;
—  BBIYHUCIATH 00BEM NPAMOYTOJIBHOTO MapalijiesienuIe/1a.
Buinycxknuk nomyuum 603mMoicHOCMb:
— HAY4YUTHCS BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
(Guryp, COCTaBJIEHHbIX U3 MPSIMOYTOJbHBIX MapaieICIUIE0B,;
— yrayOuTh M Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax;
— HAy4HUTbCS IPUMEHATH NOHATUE PA3BEPTKU ISl BHITOJIHEHUS MPAKTHYECKUX
pacy€ToB.



I'eomeTpuyeckue purypsi

Buinyckuuk nayuumcs:

M0JIb30BAThCS SI3bIKOM F€OMETPUU JIJIsI ONMCAHUS TIPEIMETOB OKPYKAIOIIErO
MHpaA U UX B3aUMHOTO PACTOJIOKEHNUS,

pacmo3HaBaTh W HM300pakaTh HA UYEPTEKAX W PHUCYHKAX TCOMETPUUCCKHE
burypsl 1 ux KOHPUTYypaIuu;

HAXOJUTh 3HAYEHUS IJIMH JIMHEWHBIX SJIEMEHTOB (PUTYpP U UX OTHOIICHUS,
rpagycHyto Mepy yrioB ot 0° no 180°, mpuMensist onpeeneHus, CBOMCTBa U
MPU3HAKU (PUTYP U UX DJIEMEHTOB, OTHOIICHUS (UTryp (paBEeHCTBO, I0100MeE,
CUMMETPHH, TOBOPOT, NapajliebHbINA MTEPEHOC);

ONEepUpPOBaTh C HAYAJIbHBIMU MOHATUSIMU TPUTOHOMETPUU U BBITIOIHATH
AJIEeMEHTapHbIE onepaluu HaJl GYHKIUSIMH YTIIOB;

pemarh 3aJa4d Ha J0Ka3aTelbCTBO, OMUPAsCh HA H3YyYEHHBIE CBOICTBA
buryp M OTHOUIEHWHA MEXAYy HUMH M TPUMEHSS H3YYEHHBIE METOJIbI
J0Ka3aTeJbCTB;

pelmaTh HECIOXKHbIE 3aJayd Ha IOCTPOCHHUE, MPUMEHSSI OCHOBHBIE
aJITOPUTMBI TOCTPOCHHUS C TOMOIIBIO UPKYJIS U TUHEUKU;

pemarh NpoCcTelIINe MITaHUMETPUIECKUE 33]1a4l B IPOCTPAHCTBE.

BblnyCKHZ/lK NOY4Um 803MOHCHOCMb.

OBJIAJIETh METOJIAMM PELICHUsS 3aJad Ha BBIUKUCIIEHUS M J0KA3aTEJIbCTBA!
METOJIOM OT MPOTHUBHOTO, METOJIOM TIOJI00MSI, METOJIOM Mepedopa BapuaHTOB
Y METOJOM T'€OMETPUUYECKUX MECT TOYEK;

MPUOOPECTH OMBIT MPUMEHEHHUS aNreOpanyeckoro U TPUrOHOMETPUUECKOTO
armapara u W€y ABWKECHUS IPU PELICHUHA N'€OMETPUYECKUX 3a/1a4;
OBJIAJICTh TPAJUIMOHHOW CXEMOW pELICHUs 3a1a4 Ha IOCTPOEHUE C
MOMOIIBIO LUPKYJS W JIMHEWKHW: aHali3, MOCTPOCHHE, JOKA3aTEIIbCTBO U
HCCIIEIOBAHNUE;

HAYYUTHCA pElIaTh 33Ja4yd Ha MOCTPOCHUE METOJIOM T€OMETPUUYECKOTO
MeCTa TOYEK U METOJIOM Mo 00us;

MPUOOPECTH OMBIT HMCCIEIOBAHNS CBOWCTB IUIAHUMETPUYECKUX (PUTYD C
MIOMOIIbIO KOMITBIOTEPHBIX MPOrPaMM;

NpUOOpPECTH OMBIT BBINOJHEHUSI TPOEKTOB MO TemaMm «l'eoMeTrpuueckue
npeoOpa3oBaHus Ha MIIOCKOCTHY, «IlocTpoeHne oTpe3KkoB mo hopmyser.



I/I?.MepeHne reoOMETPpUYICCKHUX BCJIHYUH

Buinycknux nayuumcs:

UCTIONh30BaTh CBOMCTBA M3MEPEHUS JUTHH, TUTOIIA/ICH U YIJIOB MPHU PEUICHUH
3a/1ay Ha HAXOXJACHHWE JJIMHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, JJIMHBI TyTH
OKPY>XKHOCTH, TPayCHOM MEpHI yIIia;

BBIYHCIISATH TJIOMIATN TPEYTOJIbHUKOB, PSIMOYTOJILHUKOB,
napasuIeIorpaMMOB, Tparelnuii, KPyroB U CEKTOPOB;

BBIUUCIISTH TMHY OKPY)KHOCTH, JUTMHY JTYTH OKPY>KHOCTH;

BBIYUCIIATh JJIMHBI JIMHEWHBIX JJEMEHTOB (UTYP W WX YIJIBI, HCTIOIB3YS
GopMyIIBI ITUHBI OKPYXKHOCTH W JUIMHBI AYTH OKPY)KHOCTH, (OPMYIIBI
riomajen guryp;

pemiath 3aJadyd Ha JIOKAa3aTeIbCTBO C HUCIOJIb30BAaHUEM (HOPMYJ JIITUHBI
OKPYXKHOCTH | JIJTUHBI TyTH OKPY>KHOCTH, GOPMYIT IUIomanen Guryp;
peraTh MPaKTHIECKUE 3a/1a49H, CBI3aHHBIC C HAXOKICHUEM T€OMETPHUICCKUX
BEJIMYHUH (MCIOJb3Ysl MPU HEOOXOAMMOCTH CIPABOYHUKUA U TEXHUYECKHE
CpE/ICTBA).

Bbli’lyCKHuK noJydunt 603mMOACHOCMb HAYYUmM»sCA.

BBIUMCIIATh IUIONIaAX (GUTYp, COCTaBICHHBIX U3 JBYX WU Ooliee
MPAMOYTOJBHUKOB, apajuIeIOTPaMMOB, TPEYTOJIbHUKOB, KPYra U CEKTOPA;
BBIYUCIISATh  IUIOMIAAM  MHOTOYTOJBHHUKOB,  HUCIIOJB3YysSd  OTHOIICHUS
PABHOBEJIMKOCTU U PABHOCOCTABJICHHOCTH;

NPUMEHSTh aireOpanvyeckuii W TPUTOHOMETPUYECKHM amnmapar W HACH
JIBIDKCHUSI TP PEIICHWM  3a7ad  Ha  BBIUMCICHUE  IUIOLIAJEH
MHOT'OYTOJIbHUKOB.

Koopaunarsi
Buinycxknux naywumces:

BBIYUCJEATD JJIMHY OTPC3Ka I10 KOOpANHATaM €TI0 KOHIIOB, BBIYHUCJIATH
KOOpAMHATBI CCPEANHBI OTPC3KaA,

MCIIOJIb30BaTh KOOPAMHATHBIA METOJ MJii M3YYEeHHs] CBOWCTB MIPSIMBIX H
OKPY’KHOCTEM.

Bbll’lyCKHUK noOy4um 603MOMHCHOCMb.

OBJIAJACTh KOOPAMHATHBIM MCTOAOM PCIICHUA 3aJa49 HA BbIYHMCICHHUA H
JOKa3aTcJIbCTBA,

HpI/IO6pCCTI/I OIIBIT HMCIIOJIB30BAHHUA KOMIIBIOTCPHBIX IIPpOrpaMM IJIs aHalli3a
YaCTHBIX CJIIYYdCB B3aMMHOI'O PACIIOJIOKCHUA OKPY)I(HOCTeﬁ U IIPSAMBIX;
HpI/IO6peCTI/I OIIBIT BBIMMOJIHCHUA IIPOCKTOB Ha TCMY ((HpI/IMeHeHI/IC
KOOpAMHATHOIO MCETOJda IIpU PCHICHHMM 3aaa4d Ha BbIYHCICHUA U
JOKa3aTCIbCTBaA».



BekTopsl
Buinycknuk nayuumcsa:

— OIepUpoOBaTh C BEKTOPAMH: HAaXOAUThb CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aJaHHBIX TE€OMETPUYECKH, HAXOIWTh BEKTOpP, PAaBHBIM IPOU3BEICHUIO
3aIaHHOTO BEKTOpa Ha YKCIIO;

— HaxOIWTh [J BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMH: UIMHY BEKTOpA,
KOOpPAMHATBI CyMMBI M Pa3HOCTHU JIByX M 0ojiee BEKTOPOB, KOOPAMHATEHI
IOPOU3BEJICHUSI BEKTOpa Ha 4YHUCJIO, MPUMEHSS MpU HEOOXOAUMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIBHBIA U PACIIPEACIUTENBHBINA 3AKOHBI;

— BBIYUCIATH CKAJSIPHOE IPOU3BEIACHUE BEKTOPOB, HAXOIWUTHh YIOJ MEKIY
BEKTOPaMH, yCTaHABIIMBATh NEPIIEHANKYJIAPHOCTD MPAMBIX.

Buvinycknux nonyuum 603modHcHocmy:

— OBJAJACTb BEKTOPHBIM METOJIOM Ul PELICHMS 3aJady Ha BBIYUCIICHUSA U

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. HauanbHble reomerpuyeckue cBeaeHus (10 yacon)

[Ipocreiimme reomerpuyeckue (GUIypsl: mpsimMasi, TOYKa, OTPE30K, JyY, YIOJl.
[TonsitTue paBeHcTBa reomeTpuyeckux ¢uryp. CpaBHEHHE OTPE3KOB U YIJIOB.
N3mepenue OoTpe3KoB, JIMHA OTpe3ka. M3mepeHue ymioB, rpaaycHas mepa yria.
CMexHbIE ¥ BEpTUKAJIbHBIE YTIIbI, UX CBOMCTBA. [lepneHaAuKynsipHbIE IPSIMBIE.

OcHosHas yenb — CHUCTEMATH3UPOBAaTh 3HAHUS YYAIIUXCS O MPOCTEHIINX
reOMEeTpUYECKUX (PUTypax U UX CBOMCTBAX; BBECTU MOHSATUE PABEHCTBA QUTYP.

B naHHOM Teme BBOISITCSI OCHOBHBIE T€OMETPHUYECKUE IMOHSTHS W CBOMCTBA
MPOCTEUIIINX TEOMETPUUYECKUX (UTYp HAa OCHOBE HANIAHBIX 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 IIPUIIOKEHUSAM T€OMETPUUECKUX ITOHATHMA.

I'maBa 2. Tpeyroabauku (17 yacoB)

TpeyronbHuk. IIpu3Haku paBeHCTBA TpeyroNbHUKOB. lleprnieHaukynsap K
npsiMoi. Meananbl, OMCCEKTPUCHI U BBICOTHI TpeyroibHUKa. PaBHOOEIpeHHBIN
TPEYTOJIBHUK W €r0 CBOMCTBA. 3aJaud Ha MOCTPOEHUE C IOMOINBIO LIUPKYIS U
JIMHEUKHU.

Ocnoenas  yenp — BBECTU IIOHATHE TEOPEMBI;, BbIPAOOTATH YMEHUE
JIOKa3bIBaTh PABEHCTBO TPEYTOJIBHUKOB C IIOMOULIbI0 H3YYEHHBIX IPU3HAKOB;
BBECTH HOBBIN KJIACC 337a4 — Ha NOCTPOEHUE C MMOMOUIbIO IIUPKYJIS U JIMHEHKH.

HpI/ISHaKI/I PaBCHCTBa TPCYIOJbHUKOB  ABJIAIOTCA  OCHOBHBIM pa60“IHM
arrraparoM BCCTO KypCa TI'COMCTPHH. HOK&B&TGHBCTBO OOJIBIIICH YaCTH TCOPCM
KypCa U TaKXKC PCIICHHUC MHOI'HMX 3aaa4 IIPUBOOUTCA I10 CJIGIIYI-OIHGI\/'I CXCMC: ITIOUCK
PaBHBIX TPCYI'OJIbBHUKOB — 000CHOBaHHE UX PaBCHCTBA C IIOMOINBIO KAaKOI'0O-TO
IIPpHU3HAKa — CJICACTBUS, BBITCKAIOIINUC N3 PABCHCTBA TPCYT'OJIbHHUKOB. HpI/IMeHeHI/Ie
IIPU3HAKOB PaBCHCTBA TPCYIOJIbHUKOB IIPU PCIICHUN 3aa4 JacT BO3MOKHOCTDb
MOCTCIICHHO HAKAIUIMBATHL OIILIT ITPOBCACHHA JOKA3aTCIbHBIX paccync):[eHHﬁ. Ha
Ha4aJIbHOM JTallC N3YYCHHA U IIPUMCHCHHUA IIPHU3HAKOB PABCHCTBA TPCYI'OJIBHUKOB
HCJ’IGCOO6p&3HO HCIIOJIB30BAaTh 3a/1a4i C TOTOBBIMH YCPTCKAMU.

I'nasa 3. IlapasuiesbHbie npsaMbie (13 4yacoB)

[Ipu3Haku mapawieIbHOCTH MPSAMBIX. AKCHOMa MapaJuIeNIbHBIX MPSIMBbIX.
CBoliCcTBa MapajuIeNbHBIX MPSMBbIX.

OcnosHnass yeib — BBECTH OAHO W3 BAXKHEUIIUX TOHATUH — TIOHSITHE
napajulesibHbIX MPSAMBIX; JlaTh T[EPBOE MpeAcTaBieHHEe 00 akchuoMax u
AKCMOMATHYECKOM METOJIE€ B TEOMETPHUHU; BBECTH AKCHOMY MAPAJUICTIBHBIX MPSMBIX.

[Ipr3Haku © CBOMCTBA MAapaJUIENbHBIX NPSAMBIX, CBSI3aHHBIE C YIJIAMH,
00pa30BaHHBIMU IIPU MEPECEUECHUN JBYX MPSAMBIX CEeKyIled (HaKpecT JexalluMH,
OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HMCHOJB3YIOTCS B JajJbHEHIIEM
OpU U3YyYEHUH YEThIPEXYTOJbHUKOB, MOAOOHBIX TPEYrOJbHUKOB, NMPHU PEIICHUU
3a/1a4, a TAK’K€ B KypCce CTEPEOMETPHH.

I'naBa 4. CoOTHOIIEHUSI MKy CTOPOHAMHU U yIJIaMHU TPeyroJibHUKa
(19 yacos)

CymMa yroB TpeyrojibHUKa. COOTHOIIEHHE MEXAY CTOPOHAMU U yIJIaMU
TpeyroipHrka. HepaBeHCTBO TpeyronbHuKa. [IpsAMOyronbHbIE TPEYTrOJIbHUKHU, UX



CBOMCTBA M NPHU3HAKU paBeHCTBA. PaccrositHue ot TOoukM A0 npsMou. PaccrosHue
MEXIy IapaulelbHbIMU IpsMbIMU. llocTpoeHme TpeyroiapHuKa II0 TpeM
DIIEMEHTAM.

B nanHOI Teme N0Ka3bIBaeTCs OIHA U3 BKHEHIIMX TEOPEM TE€OMETPUU —
TeopeMa O CyMM€ YIJIOB TpeyrojbHuKa. OHa MO3BOJSET aTh KIacCU(UKAIUIO
TPEYTOJIBHUKOB IO YyIIIaM(OCTPOYTOJIbHBIN, MPSMOYTOJIbHBINA, TYHOYTOJbHBIN), a
TaK€ YCTaHOBUTH HEKOTOpPbIE CBOMCTBA U MPU3HAKU PABEHCTBA MPSIMOYTOJBHBIX
TPEYTOJIbHUKOB.

IToHATHE pacCTOAHUA MEXAY NapaJUICIbHBIMUA NPAMBIMU BBOAUTCS HA OCHOBE
JIOKa3aHHOM IPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXKIOM M3 JBYX
MapaJuIeNIbHBIX NPSIMBIX PABHOYAAJICHBI OT IPYTrOM MPAMOW. DTO MOHATHE UTPAET
BaKHYIO POJIb, B YACTHOCTHU HCIIOIB3YETCA B 3a/1a4axX HA IIOCTPOCHHUE.

IIpu pemreHny 3a1a4 Ha IOCTPOEHUE B 7 KJIACCE CIEAYET OTPAHUYUTECS TOJIBKO
BBIIIOJIHEHUEM M OINMCAaHWEM TIOCTPOCHHUSI HCKOMOW (urypel. B oTaenbHbIX
CIy4asiX MOXXHO IIPOBECTH YCTHO aHaJM3 M JIOKA3aTeIbCTBO, A DOJIEMEHTHI
UCCJIENOBAaHUs JIOJDKHBI NPHUCYTCTBOBaTh JIMIIb TOTAA, KOIJa 3TO OTOBOPEHO
YCJIIOBHEM 3aJauHU.

IMoBTopenue. Pemenne 3ana4 (9 yacos)



IIpeamer I'eomerpust Knacc(wr): _7 Kon-Bo Hem.wacoB: _ 2 yac

KajieHgapHo-TeMaTnyeckoe IJIAHUPOBAHME YYeOHOI0 MaTepHuaJjia 1o reoMeTpuM s 7 Kjacca

Bcero 68 yacos.

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

= - XapakTepucTUKA OCHOBHbIX BUI0B Hara
3 2 £ Tema ypoka NeSITeIbHOCTH Y4eHHKA nposeje
~ (Ha ypoBHE Y4eOHBIX JeiiCTBHH) HUS
I'naBa 1 «HavaabHble reomerpuueckne cBegenus» 10 4
1. 1-2 | IIpsamast u oTpe30K OOBACHSTH, UYTO TAKOE OTPE30K, JIyd, YroJl,
2. 3-4 | Jlyu u yron Kakue (Urypbl Ha3bIBalOTCA PABHBIMU, KaK
3. 5-6 | CpaBHeHHE OTPE3KOB U YTJIOB CPaBHHMBAIOTCS] 1 U3MEPSIOTCS OTPE3KHU H YTIIBI,
4. 7-8 | i3Mepenue oTpe3KoB YTO TAKOE TPaIyC U rpajyCcHas Mepa yria,
5. 7-8 I/IgMepeHHe OTPE3KOB. Pemenne 3amau KaKoHu YI'oJI Ha3bIBACTCA IIPAMBIM, TYIIBIM,
6. | 9-10 | Msmepenue yrios OCTpBIM, Pa3BEPHYTHIM, UTO TAKOE CepeIMHa
7. 11 | CMeXHbIE U BEPTUKAILHEIE YIJIbI OTpe3Ka 1 OUCCEKTPHCA YTIIa, KAKHE YTkl
8. 12 TlepreH Ky IAPHbIE TPIMBIE Ha3bIBAIOTCS] CMEKHBIMU U KaKHE
) 13 | Pewenne sanau BEPTUKAILHBIMU; (HOPMYIUPOBATH U
10. 00OCHOBBIBATh YTBEPKJICHUS O CBOMCTBAX
CMEXHBIX U BEPTUKAJIbHBIX yTIIOB; OOBSICHATD,
KaKHe MPSMbIE Ha3bIBAOTCS
Koumponwvnuas paboma Ne 1 «HavajabHbie MEPICHNKYIAPHBIMI; HOPMYITHPOBAT U
reOMeTPHYECKHE CBEIEHHsD» 000CHOBBIBaTh YTBEPKIECHUE O CBOMCTBE JIBYX
IPSIMBIX, IEPIICHAUKYJIIPHBIX K TPETHEH;
U300pakaTh W paclo3HaBaTh yYKa3aHHbIE
npocreiiue GUrypbl Ha YepTeXKax; pelaTh




3aJla4¥, CBSA3aHHBIE C STUMHU MPOCTCUITUMHU
dburypamu.

I'naBa 2 «Tpeyroabuuxm» 17 4

11. 14-15 TpeyronpHuk. [lepBblii 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 | Bropo#i mpu3HaK paBeHCTBA TPEYTOJIbHUKOB

18. 19 | Bropoii mpu3Hak paBeHCTBa TPEYTOJbHUKOB

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

OOBACHATD, Kakasi pUrypa Ha3bIBAeTCs
TPEYTOJILHUKOM, UYTO TAKOE BEPILINHBI,
CTOPOHBI, YIJIbl U IEPUMETP TPEYrOJIbHUKA,
KAKOM TPEYTOJIbHUK HA3bIBACTCS
PaBHOOEIPEHHBIM U KaKOW PaBHOCTOPOHHHM,
KAKHE€ TPEYTOJbHUKN HAa3bIBAIOTCS PABHBIMU;
nU300paxkaTh U PACIIO3HABATH HA YEPTE)KAX
TPEYTOJIbHUKHU U UX JJIEMEHTHI,
(opMyITUpPOBATH U 10KA3bIBATH TEOPEMBI O
IIPU3HAKAX PAaBEHCTBA TPEYTOJIbHUKOB;
OOBACHSTH, YTO HAa3bIBACTCS
NEPIEHINKYJIAPOM, TPOBEAEHHBIM U3 JaHHON
TOYKH K JaHHOU NMpsMOi; (HopMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY O MEPIICHINKYIISPE K
OpsIMOM; OOBSCHATh, KAKUE OTPE3KH
HA3BIBAIOTCSI MEANAHOM, OMCCEKTPUCOM U
BBICOTOM TPEYroJbHUKA; (POPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
PaBHOOEPEHHOTO TPEYTOJbHUKA; pellaTh 3a-




«TpeyrojbHUKm?

Jla4M, CBsI3aHHbIE C PU3HAKAMK PABEHCTBA
TPEYroJIbHUKOB ¥ CBOMCTBAMU
PaBHOOEIPEHHOTO TPEYTOJbHUKA; (OPMYJIIHU-
pOBaTh OIpPEEICHUE OKPY>KHOCTH; OOBSICHAIT,
YTO TaKO€ LEHTP, PAANYC, XOpJla U TUAMETP
OKPY>KHOCTH; peIllaTh NPOCTEUIINE 3a]]a4u Ha
oCTpoeHue (MOCTPOCHUE YTJIa, PABHOTO
JTAHHOMY, TTOCTPOEHUE OMCCEKTPUCHI YTJIa,
MOCTPOEHUE MEPIICHIUKYIISIPHBIX MPSIMBIX,
IIOCTPOEHUE CEPEUHBI OTpE3Ka) U boee
CJIOKHBIE 33J]a4H, UCIIOJIb3YIOIINE YKa3aHHbIE
MPOCTEHIINE; COMOCTABIATH MOTYyUCHHBIH
pe3ynbTaT ¢ YCIOBHEM 3a7a4M; aHAJIM3UPOBATH
BO3MO>KHBIE CITy4aH.

I'nasa 3 «[lapajiejbHbI

e npaMbie» 13 4

DOopMyJIMPOBATH OINPEAECICHUE TTapAJIETbHBIX

PSIMBIX; OOBSICHSITH C IOMOIIBIO PUCYHKA,

KaKue yribl, 00pa30BaHHbIE IPU MEPECCUEHUN
JIBYX IPSIMBIX CEKYIIEH, HA3bIBAKOTCS HAKPECT

JCKaAIMMHU, KaKUE€ OJTHOCTOPOHHUMHU U KAKHEC

COOTBETCTBEHHBIMH; (POPMYIIHPOBATH U

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

29. | 25 |IlpusHaku napauiedIbHOCTH ABYX MPSMBIX

30. 26 [TpakTHdeckue crmocoObl MOCTPOCHUS
napaJuIeTbHBIX TPSIMBIX

31. Pemenue 3ana4d no teme «lIpuznakn
NapajuIeIbHOCTHU JIBYX MPSIMBIX)

32. | 27-28 | Akcnoma mapajuieNbHbIX MPSMBIX

33. 29 AKcroMa napajuienbHbIX NpsaMbix. CBoMCTBa

AOKa3bIBATh TCOPCMBI, BBIPAKAIOIINC

[MapaJuICJIbHBIX ITPSAMBIX




34.

Akcuoma napasuienbHbIX npsiMbix. CBoMCTBa

IMPU3HAKHU IapaJJICIIBHOCTHU ABYX IIPSAMBIX;

2 ITAPpAJUICJIBHBIX MPAMbIX O0OBSACHSTH, YTO TAKOE AKCMOMbBI TEOMETPUU U
35. 29 AKcroMa napajuienbHbIX NpsAMbIX. CBOMCTBa KaKHe aKCHOMBI y7ke HCTIONb30BATHCH PAHEE;
[Tapa IICTBHBIX MPAMBIX - (dopMyIUpPOBATh aKCHOMY MapaylIeTbHbBIX
36. 29-30 AKcuoma mapasieNbHbIX MpsMbIX. CBOMCTBA
NPSIMBIX U BBIBOAUTH CIEACTBUS U3 HEE;
napajuIeIbHbIX TPSIMBIX
37. Pemrenne 3ana4 no teme «IlapamiensHele (popmypoBaTE 1 OKA3BIBATE TEOPEMBI O
IIPSIMBIC) CBOMCTBAX MapaJuieNIbHbIX MPSAMBIX, 00OpaTHbBIE
38. Pemenue 3amau no teme «llapanienbHbie TEOpPEMaM O IIPU3HAKAX Mapajie/IbHOCTH,
PSIMBIE» CBSI3aHHBIX C HAKPECT JICKAILUMH,
39. Pemenne 3anau no teme «lIlapannenbHbie COOTBETCTBEHHBIMH U OJHOCTOPOHHUMH
TPAMBICY yIiaMu, B CBA3H C 3TUM OOBSICHATh, UTO TAKOE
40. YCIIOBHE U 3aKIIOYEHUE TEOPEMBI, KaKast
TeopeMa Ha3bIBaeTCsl OOpaTHOM 10
OTHOIIICHHUIO K JaHHOW TeopeMe; OOBSICHSTh, B
Koumponwvnas pavoma N 3 «Ilapaienbupie | YEM 3aKIF0YACTCs METOJ] 0KA3aTEIbCTRA OT
npsiMbIe» MPOTUBHOT0; NPUBOJAUTH TPUMEPHI
MCIIOJIb30BaHUs 3TOr0 METO/1a; pElaTh 3a1a4u
Ha BBIYHCIICHUE, 10KA3aTEIbCTBO U
NOCTPOEHUE, CBSA3aHHBIE C AapaJLIEIbHBIMU
PSIMBIMU.
I'maBa 4 «CooTHOIIEHHUA MEKAY CTOPOHAMM H 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 CooTHOLIEHUsT MEKIYy CTOPOHAMH U yTiIaMu
TpPEeYroJbHUKa

45. 34 | HepaBeHCTBO TpeyroJbHUKA

46. Pemenue 3amay no remMe « COOTHOLICHUSI MEXKITY
CTOPOHAMHU U YIJIAMH TPEYTOJIbHUKA

47, Pemrenue 3amau. [loaroroBka Kk KOHTPOJIbHOU
pabote

48. Konumponvnaa paoboma Ne 4 «CooTHOIIEHUSA
MEKIYy CTOPOHAMH M YIJIAMH TPEYroJbHHKA»

49, 35 [IpssMOyTOJIbHBIE TPEYTOILHUKH M HEKOTOPBIC UX
CBOMCTBA

50. 35 [TpssMOyTOJIBHBIE TPEYTOILHUKH M HEKOTOPBIEC UX
cBoiicTBa. Pemienue 3amaq

ol. 36 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB

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

53. 36-37 [Ipu3HaKu paBeHCTBA TPSIMOYTOIBHBIX
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 (IpAMOe U 00paTHOE
YTBEPKJICHUS) U CIEJICTBUS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYTOJIbHUKA;

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

(opMyIUpOBATH ONPEAEIICHUS PACCTOSIHUS OT
TOUYKH JI0 IPSIMOM, PACCTOSTHUS MEKIY
napasuleIbHbIMU MPSIMBIMU;

pelaTth 3aa4y Ha BBIYUCIICHHUS,
JI0Ka3aTeNbCTBO U MIOCTPOEHUE, CBSI3aHHBIE C
COOTHONICHUSIMU MEXITYy CTOPOHAMU U YIIaMu
TPEYroJIbHUKA U PACCTOSTHUEM MEXKTY
napauieTbHBIMUA TPSIMBIMU, TIPU
HEO0OXOIMMOCTH TPOBOJUTH MO XOAY PEIICHUS
JOTIOJTHUTENbHBIE TOCTPOEHUSI, COMIOCTABIISATh
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. Konmponsnaa paboma Ne 5 «IIpsimoyrosibHble
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 konmponvuasa 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

69. Pe3epBHblii ypok. Pemenue 3agau no Kypey
reoMeTpuu 7 Kiacca

70. PesepBHblli ypok. Pemenune 3agau no Kypey

reoMeTpuM 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. Tpaneuus. [IpsamoyronsHUK,
pomO, KBajapaT, ux cBoricTBa. OceBas M IEHTpaIbHAS CHMMETPHH.

OcHosHas yenb — W3Yy4YUTh HauOoyiee BaKHbIE BUIBI YETHI-
PEXYroJIbHUKOB — TMapajliejorpamMM, MNpSIMOYTOJIbHUK, poMO, KBaapar,
Tpamnenuio; 1aTh IpeacTaBlieHue O ¢urypax, o0JagalomuX OCEBOM WU
LEHTPAJIbHON CUMMETPHEM.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAHHOW TEMbl M PEIICHUS
MHOTHX 33/Jlad MNPOBOJITCA C TMOMONIBIO IPU3HAKOB PAaBEHCTBA
TPEYrOJIbHUKOB, IMO3TOMY MOJIE3HO WX IOBTOPUTH, B HAYale H3YYCHUS
TEMBL.

OceBas U IIEHTpajbHasi CHMMETPUU BBOJISATCS HE Kak MpeoOpa3oBaHUe
IUIOCKOCTH, a KakK CBOMCTBa TIeOMETpUYECKHX (QUTYp, B YaCTHOCTHU
YETBIPEXYTOJBHUKOB. PacCMOTpeHHEe »JTUX TIOHSATUM KakK JIBHUXKCHUU
IJIOCKOCTH COCTOUTCSA B 9 Kitacce.

I'naBa 6. Ilnomaab (14 yacoB)

[TonsiTe mIOMIAAM MHOTOYroJibHUKA. llnomanu mnpsMOyrojabHUKA,
napajiesorpaMmma, TpeyroibHuka, Tpanemuu. 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, TPANEUHUH; JTOKA3aTh OJHY U3 TJIABHBIX TEOPEM T'€OMETPUU
— teopemy [ludaropa.

BeiBon QopMyn nans  BBIUMCICHHS IUIOMIAJEH TPSMOYTOJbHUKA,
napajuiesiorpaMmma, TPEYrojbHUKA, Tpanelud OCHOBBIBAETCS HA JBYX
OCHOBHBIX CBOMCTBax IUIOLIAJECH, KOTOpPbIE NPUHUMAIOTCS HCXOIS U3
HaTJISJIHBIX TIPEJCTaBICHUN, a Takke Ha (opMyle TUIONIaJAW KBaJpara,
000CHOBaHHUE KOTOPOU HE SIBISETCS 003aTEIIBHBIM TSI 00yUYaIOIIIUXCS.

HetpaguunoHHON 171 IIKOJIBHOTO Kypca SBJISIETCS TeopeMa o0 OT-
HOILICHUU IUIONIAJIC TPEYTroJbHUKOB, UMEIOIMNX MO paBHOMY yriy. OHa
MO3BOJISIET B JAJbHEWIIEM JaTh MNPOCTOE JOKA3aTEIbCTBO IPU3HAKOB
noso0usi TPEYrOJbHUKOB. B 3TOM COCTOMT OJHO W3 MPEUMYIIECTB,
0OyCJIOBJIEHHBIX PAaHHUM BBEJICHHEM MOHATHUS TUIONIAU. J[oKa3aTenbCcTBO
teopembl [Tudaropa ocHOBBIBaeTCS Ha CBOMCTBAaX IUIONMIAEeH U (popmynax



U1 IUIOIIANEN KBaapara W IPsAMOYIOJBbHMKA. JlOKa3bIBaeTcs TakkKe
TeopeMma, oopatHas Teopeme [ludaropa.
I'naBa 7. [lono6uble TpeyroabHuku (19 yacon)

[TonoOubie TpeyroiabHuku. [lpu3Haku 10100MSA  TPEYrOJIbHUKOB.
[TpumeHeHne nomoOMs K JIOKA3aTeIbCTBY TEOPEM M PEUICHHUIO 3a/ad.
CuHyC, KOCMHYC U TaHT'€HC OCTPOTO YIJIA MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

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

Omnpenenenrne MOAOOHBIX TPEYTOJLHUKOB JIA€TCS HE Ha OCHOBE
npeoOpa3oBaHusi MOJNOOMs, a 4Yepe3 PABEHCTBO YIJIOB U IPOMOPLHO-
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 TPEYTOJbHUKA, YTBEPKIACHHE O TOYKE INEPECECYEHUsT MEINaH
TPEYTOJIbHUKA, & TAKXKE J1BA YTBEPKIACHUS O IIPOIOPLIUOHAIIBHBIX OTPE3Kax
B IIPAMOYIOJBHOM TpEyrojabHUKe. Jlaercsa IpeacraBleHUE O METOIE
no/1o0us B 3a/1a4yax Ha MOCTPOEHUE.

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

I'naBa 8. OxpyxHocTh (17 yacoB)

B3anmHoe pacnosioxkeHne npsAMOM M OKpyKHOcTH. KacarenmpHas K
OKPY’KHOCTH, €€ CBOWCTBO M IpU3HaK. lleHTpanbHble U BIMCAHHBIC YIVIBI.
UYeTplpe 3ameyaTenpHble TOYKH TPEYroJIbHUKA. BrimcaHHas M onucaHHas
OKPY’KHOCTH.

OcnogHas yenb — paclIUpUTh CBEIEHUSI 00 OKPYKHOCTH, MOJTYyUYCHHbIE
ydalmpMucss B 7 KJacce, H3y4YUThb HOBbIE (DAKThl, CBS3aHHBIE C
OKPYXHOCTBIO; TO3HAKOMUTH OOYYAIOIINXCS C YETHIPbMSI 3aMeUaTeIbHbIMU
TOYKAaMH TPEYTOJIbHUKA.

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

VYTBepKIeHUSI O TOYKE IepeceuyeHuss OUCCEKTPHUC TPEyroJbHUKA |
TOYKE TIIEPECEUECHUS] CEPEOUHHBIX NEPNEHAUKYJIIPOB K CTOPOHAM
TPEYTOJbHUKA BBIBOJATCS KaK CIEICTBHS M3 TEOPEM O CBOWCTBAX



OMCCEKTPHUCHI YIJia U CEPEAUHHOIO NEPHEHANKYIsIpa K oTpe3Ky. Teopema o
TOYKE TIEPECEUYEHUsI BBICOT TPEYroJbHUKA (MM WX MOPOJOJKCHUN)
JIOKA3bIBACTCSI C TOMOUIBIO YTBEPXKACHUS O TOYKE IMEPECECUCHUs
CEpE/IMHHBIX MEPIEHIUKYISPOB.

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

IMoBTOopenue. Pemenune 3axa4 (44)



KaﬂeHHaDHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUEC V‘IeﬁHOFO MaTepuaJia 110 reoMeTpmum aJs 8 KJ1acca
[Ipeamer I'eomerpust Kmacc(wr): 8 Komn-Bo Hem.uacoB: _ 2 yac Bcero 68 gacos.
YMK T'eomerpus 7 — 9. Yuebnuk mist 7 — 9 knaccoB cpenneit mkosbl aBTopsl: JI. C. AtanacsH, B.®. byry3os, C. b. Kagomues, D. I. [lo3nsk, .
N. YOmuna, M., «IIpocBemenuey, 2014.

= XapakTepucTHUKA OCHOBHBIX BU/I0B Hara
= > Tema ypoka NeITeJIbHOCTH Y4eHUKA nposeje
e ; (Ha ypoBHe y4eOHBIX JeiicTBH) HUSA
Sl
z,
I'naBa S. YerbipexyrojibHuku (14 yacoB)
1. 40-42 | MHOTOYTOJIbHUKH OOBSACHATH, UTO TaKO€ JIOMaHas, MHOTOYTOJIbHUK,
€ro BEpIIMHBI, CMEXHBIE CTOPOHBI, TUATOHAIN
2. 40-42 | MHOTOYTroJIbHUKHU P ’ POHRBL, 1 ’
U300pakaTh W PACIO3HABATh MHOTOYTOJIbBHHKU Ha
3. 43 | ITapannenorpamm, €ro CBOKWCTBA U yepTekax;  IOKas3blBaThb  DJIEMEHTHl  MHOTO
HPU3HAKH YTOJbHMKA, €ro BHYTPCHHIOIO M  BHCIIHIOIO
4. 43-44 | ITapannenorpamMm, €ro CBOMCTBa U obusactu; GopMyYITHPOBATH ONPE/ICICHUE BBITYKIOTO
TIPU3HAKH MHOTOYTOJIbHUKA; M300pakaTh M Paclo3HaBaTh
5. 43-44 | TlapannenorpamMm, ero CBOMCTBA U BBIIIYKJIBIE W HEBBINYKJIbIE  MHOTOYTOJIbHUKH;
IpU3HAKU (GopMynupoBaTh U JIOKa3bIBaTh YTBEPKIEHUS O
6. 45 | Tpanenus CYMME€ YTJIOB BBIMYKJIOTO MHOTOYT'OJIbHUKA U CYyMMeE
€ro BHEUIHHX YTJIOB; OOBSICHITH, KaKWe CTOPOHBI
1. 45 | Tpanenus YHIOB, 0% ’ P
(BEpILMHBI) YETHIPEXYTOJIbHUKA HA3BIBAOTCS
8. 3amayn Ha MOCTPOCHUC [IUPKYJIEM U POTUBOIOIOKHBIMU; (OPMYIUPOBATH
JIMHCUKOU ompesieieHHss  MapajulesiorpaMMa,  Tparieluw,

9. 46 | ITpssMOyTOJIBHUK paBHOOEIPEHHOM U MPSAMOYTOJILHOW Tpamnenui,




10. 47 | Pom0, kBajgpar NpsSIMOYTOJILHUKA, poM0Oa, KBajipara; u3o0paxaTh U
11. | 46-47 | TipAMOyronbHAK, poM0, KBajpar, pacno3HaBaTh 9TH YETHIPEXYTOJIbHUKHY;
Permente 3ama4 (bovamepOBaTL U JIOKa3bIBaTh YTBEPKJEHUS 00 MX
1 48 | Ocenas i HEHTDATBHAN CHMMETPIN CBOMCTBaxX W TMpHU3HAKax; pelarh 3aJayd Ha
Tp p
BBIYUCJICHUE, JOKa3aTeIbCTBO U  IOCTPOCHHE,
13. Pemenue 3amay no reme CBSI3aHHBIC C STUMHU BHJIAMH YETHIPEXYTOJIHHUKOB,;
«YUeThIpexyroJIbHUKNY OOBSICHSATh, KakWe€ JIBE TOYKHM  Ha3bIBAIOTCS
14, CUMMETPUYHBIMA OTHOCHUTEIBHO TIPSIMOM (TOYKH), B
KaKoM ciydae (urypa Ha3bIBa€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 OKpYXKarOIIEH 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
MHOTOYTOJIbHUKH Ha3bIBAIOTCSI PABHOBEIUKUMU U
17. 52 | Ilnomans napamiesorpamma KAKHE€  PaBHOCOCTABIECHHBIMH;  (DOPMYIMPOBAThH
18. 53 TL10mab TPEYrOIbHAKA OCHOBHBIEC CBOMCTBA IJIOIAJIC M BBIBOJUTH C HX
MTOMOIIBIO (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 eil; BRIBOAUTH (hopmyny ['epoHa s
TpPEYroJIbHHUKA U Tparnennn. Pemenne IUIOIIAIM  TPEYrOJbHUKA; peliaTh 3aJadyd  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 TPEYTONb- 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 1MoaoOUs TPEYroJbHUKOB OTHOIIEHUHU TUIOIIAJACH MOAOOHBIX TPEYTOJbHUKOB,

0 TpU3HAKax MOJOOMS TPEYrOJbHUKOB, O CpEIHEH

32. 61 1 mpu3HaK MO00US TPEYTOJIBLHUKOB P A ey ’ pen

JUHUU TPEYTrOJbHUKA, O TEPEeCeUeHUHn MeauaH
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 moaoOus 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, 4YTO
TAaKO€ METOJ 000U B 3a/ladyax Ha MOCTPOEHUE, U
OPUBOJUTH NPUMEPHI MPUMEHEHUS] 3TOT0 METOa;
OOBSACHATh, KaK MOYKHO HCIIOJIb30BaTh CBOMCTBA
NOJOOHBIX  TPEYrOJbHUKOB B  HM3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSCHSTh, KaK BBECTHU
HNOHATHE TOAO0OUS ISl TPOU3BOJBHBIX (QUTYD;
(opMyIMpOBaTH ONPEAEIEHUE U WILTIOCTPUPOBATH
NOHSTUS CUHYCAa, KOCHHYCa W TaHI€HCa OCTPOro
yria MpsSMOYTOJIbHOIO TPEYroJbHUKA; BBIBOJUTH

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO W
3HAYEHMSI CUHYCa, KOCUHYCa M TaHIeHca JJIs yTJIOB
30°, 45°, 60°, pemaTb 3aJauyd, CBSI3aHHBIE C
nogo0ueM  TPEYroJbHHUKOB, JUIS  BBIYMCICHUS
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 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
45. 69 | CooTHOLIEHHE MEXAY CTOPOHAMHU U
yriaMu PSIMOYTOJIBHOTO TPEYTOJIbHUKA
46. | 68-69 | CooTHOIIEHNE MEX]Ty CTOPOHAMH 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 OTpe3Kax KacaTeIbHBIX,
T'paTyCHas Mepa OKPYKHOCTH MPOBEACHHBIX M3 OJHOW TOYKH; (popMyanIpOBaTb
5o 73 | TeopeMsl 0 BIMCAHHOM YIIE H O MOHATHUS IEHTPAIBHOTO yIjla W TPaTyCHOW MEpbI

IMPOU3BCACHHUHU OTPC3KOB
ICPCCCKAOIIUXCA XOP A

Ay OKPYKHOCTH, (bOpMy.TII/IpOBaTL 1N JO0Ka3bIBATb
TCOPCMbI. O BIIMCAHHOM YVyIJIC, O IIPOU3BCIACHHU




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 U, 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 (GopMynHMpOBaTE  ONPENENEHHS  OKPYKHOCTEH,
TPEYTroJIbHUKA BIIMCAHHOMW B MHOT'OYI'OJIbHUK W OIMMCAHHOMU OKOJIO

58. 77 | BniucanHas ¥ omMcaHHAs OKPY>KHOCTH MHOTOYTOJIbHHUKA; (POPMYJIMPOBATh U [0Ka3bIBATH

TEOpEeMbl: 00  OKPYXXHOCTH, BIIMCAaHHOW B

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

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

YEeTHIPEXYTOJBHUKA; 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 KOMITLIOTEPHBIX HPOTPaMM

IToBTOpeHue (4 yaca)

65. [ToBTOopenue: YeThIpeXyroabHUKH,




MHOTI'OYI'OJIbHUKH

66. IToBTOpenune: ITnomanu

67. ITosTopenne: TpeyronbHUKH

68. IToBTOpenne: OKpy)HOCTh

69. PesepBHblii ypok. Pemenue 3amay no
KypCy r€OMeTpHH 8 Kiiacca

70. Pe3epBHblii ypok. Pemenue 3agau no

KypCy T€OMETpHH § Kilacca




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
HEKOJUIMHEAapHbIM BekTopaMm. KoopauHatel BekTopa. [Ipocreitmme 3amaun
B KOOpJAMHATAX. YPaBHEHUS OKPYXKHOCTM U mpsaMmou. Ilpumenenwne
BEKTOPOB M KOOPAMHAT MPHU PELICHUH 3a]au.

OcHosHas yenb — HAYYUTh YYAIIUXCS BBINOJHATH ACHCTBUS Hal
BEKTOpaMHU KaK HAIPaBJICHHBIMA OTPE3KAMH, YTO BAKHO ISl IPUMEHEHUS
BEKTOPOB B (PM3UKE; MO3HAKOMUTH C UCIOJIb30BAaHUEM BEKTOPOB U METOJIA
KOOpJMHAT IIPU PEUICHUH I'eOMETPUYECKUX 3anad. BekTop omnpexnensercs
KaK HaIlpaBJIECHHBIA OTPE30K U IECUCTBUS HaJ BEKTOPAaMU BBOJATCA TAK, KaK
3TO MPUHSATO B QU3HKE, T. €. KaK ACHCTBUS C HAIIPABICHHBIMU OTPE3KAMH.

OCHOBHOE BHUMaHHE JOJKHO OBITh YIEJIEHO BBIPAOOTKE yMEHUU
BBITNIOJIHATH ONEpPALMU HAJl BEKTOpaMH (CKJIaAbIBaTh BEKTOPHI MO MPABUIIAM
TPEYroJIbHUKAa W MapajuiesiorpaMMa, CTPOUTh BEKTOp, PAaBHBIA Pa3HOCTH
JBYX JIAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PABHBIN IIPOU3BEICHUIO JaHHOTO
BEKTOpa Ha JAHHOE YHUCIIO).

Ha nmpumepax mokaspiBaeTcs, Kak BEKTOPHI MOTYT MPUMEHSTHCA K
pEelIeHUI0 TeoMeTpuueckux 3amad. JlemoHctpupyercs 3Gh(HEKTUBHOCTH
npuMeHeHus: (Gopmyn UIsi KOOPAMHAT CEPENIMHBI OTPE3Ka, PACCTOSHUS
MEXIy NBYMSI TOUKaMH, YPaBHEHUIN OKPY>KHOCTH U MPSIMON B KOHKPETHBIX
TCOMETPUYCCKUX 3a7jadaX, TEM CaMbIM JTa€TCs MPEACTaBICHUE 00 N3YUCHUHN
TCOMETPUUICCKUX QUTYP C IIOMOIIIBI0 METOIO0B aNTeOpPHI.

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

Cunyc, KOCUHYC U TaHT€HC yria. TeopemMbl CUHYCOB U KOCHUHYCOB.
Peumiennie TpeyrosbHUKOB. CKalpHOE NPOU3BEICHUE BEKTOPOB U €ro
MIPYMEHEHHUE B FTEOMETPUYECKUX 3aJ1avuax.

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

Cunyc u kocunyc jro6oro yria ot 0° 1o 180° BBOASATCS C TOMOIIIBIO
CAUHUYHON TIOJIyOKPY>KHOCTH, JIOKa3bIBAIOTCS TEOPEMbl CHHYCOB U
KOCHHYCOB W BBIBOJMTCS emle oAHa (opmysa TMUIOMAAN TPEYyroJbHUKA



(moJIoBMHA IPOU3BEICHUS JBYX CTOPOH Ha CUHYC YIJIa MEXAY HUMU). DTOT
anmnapar NpUMEHSETCS K PEIIEHUIO TPEYTOJIbHUKOB.

CkansipHOE TPOU3BEACHHE BEKTOPOB BBOAUTCA Kak B (pu3mke
(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
HAaBBIKOB B NPUMEHEHUU TPUTOHOMETPHUYECKOIrO ammapara Mpu pelIeHUH
F€OMETPUYECKUX 3a/aY.

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

[IpaBunbHBIE MHOTOYTOJNBHHUKU. OKpPYKHOCTH, OINMCAaHHAs OKOJIO
IIPAaBWJIBHOTO MHOIOYrOJIbHMKa M BIHcaHHas B Hero. [loctpoenue
IIPAaBUJIBHBIX MHOI'OYI'OJIbHUKOB. J[iIMHa OKpy)HOCTU. 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  pPacCMaTPUBAIOTCS
TeopeMbl 00  OKPY)KHOCTAX, OINHCAHHOM  OKOJIO  MPaBUIIBHOIO
MHOTOYTOJIbHUKa M BIHCAaHHOM B Hero. C IOMOIIBIO ONUCAaHHOU
OKPY’)KHOCTM  pEILIaloTCA  3aJayd O  IIOCTPOCHMM  IPABUIIBHOTO
LIECTUYTOJIbBHUKA W IPaBUIBHOIO |2-yrojgpHUKa, €ClIM JaH IPaBHIbHBIN
N-YTOJIbHUK.

@opMyJIbl, BBIPAXKAIOIIKME CTOPOHY NPABUIBHOIO 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: MpU HEOrPAaHUYEHHOM YBEJIIMYEHUM YMCIIa CTOPOH MPABUIIBHOIO
MHOI'OYT'OJIbHUKA, BIMCAHHOI'O B OKPYXKHOCTb, €r0 IIEPUMETP CTPEMUTCS K
JUIMHE DJTOM OKPYXXKHOCTH, a IUIO@ap — K IUIOWAAM  Kpyra,
OTPAaHUYEHHOT'O OKPYKHOCTBIO.

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

Otob6pakenue miaockoctu Ha ceds. [lonstue newxenus. OceBas U
neHTpanbHas cumMmetpuu. [lapannensubiii nepenoc. [loBopor. Hanoxenus
Y IBUKCHUSL.

OcHoeHasi yenb — MO3HAKOMUTDH YYAIIMXCS C MOHSITUEM JBUKCHUS
U €ero CBOWCTBaMH, C OCHOBHBIMH BHJAMH  JBWKCHHUM, C
B3aMMOOTHOILICHUSIMH HAJOKCHUU U IBUKCHU.



JBro>keHue MIJIOCKOCTH BBOJIUTCS KaK 0TOOpakeHue
IUIOCKOCTH Ha €051, COXpaHSIOIIEe PAaCCTOSHUE MEXIY ToukaMu. [Ipu
pacCMOTPEHUU BUJIOB JBWKEHHM OCHOBHOE BHUMAaHHUE YIEISETCA
MOCTPOEHUI0 00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB MPH
OCEBOM U IIEHTPAILHON CUMMETPHUSIX, TApAJJICIIbHOM MEPEHOCEe, TTIOBOPOTE.
Ha »ddexTHpix mpumepax MNOKa3bIBA€TCS NMPUMEHEHHE JBWKECHUN MPH
pelieHun TeoMeTpuueckux 3afad. [loHsATHE HaIOKEHUsS OTHOCHUTCS B
JAHHOM KypC€ K YMCIy OCHOBHBIX MOHATHM. J[OKa3bIBa€TCs, YTO MOHSATHUSA
HAJIO)KEHUSI M JIBMXKCHUS SIBIISIFOTCS SKBUBAJIICHTHBIMU: 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).

IIpeamer CTEPEOMETPHUSL. MHoOrorpaHHUK. [Tpusma.
[Tapannenenunen. [unuuap. Konyc. Cdepa u map.

OcHosHas yenb — TO3HAKOMUTH YYallUXCA C MHOTOTPaHHUKaMU;
TEJaMU U TIOBEPXHOCTSIMH BpAIlICHUSI.

00 akcuomax reomerpuu (2 4)

O6 akcuoMax rmaHuMeTpur. HekoTopble cBeneHHS O pa3BUTHU
reOMETPUU

Ocnoenas yenb — NaTh O0see rIyOOKOoe MPECTaBICHUE O CUCTEME
aKCUOM IUIAHUMETPUU U aKCUOMATUYECKOM METOJIC

Hrorosoe mosropenue (8 4)

[TapannensHpie  npsmble. TpeyroabHUKU. YeThIpeXyroJIbHUKH.
OKpyKHOCTb.

OcHoséHas yenb — WCIONb30BAaTh MATEMaTUYECKUE 3HAHUSA IS
peleHns pa3JIMYHbIX MAaTEMATUYECKUX 3a/1a4
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I'aasbl 9-10. BekTopbl 1 MeToa KOOpAMHAT (22 4)
1. BBoaHoe nmoBTopenue no reomerpun. TpeyroapbHuku | @opMynupoBaTh  OnpeAeNieHus U
2. BBOIHOE TIOBTOPEHUE TI0 TEOMETPHH. WTIOCTpUPOBATE  HOHATHA  BEKTOPA,
YeThIpeXyroJbHUKU €ro JJIMHBI, KOJUIMHEAPHBIX U PaBHBIX
79-80 | Ilonsatue BekTOpa. PaBeHCTBO BEKTOPOB BEKTOPOB; MOTHMBHPOBATh BBEJICHUE
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 3anau «CiioKkeHUE 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 .

MOHSATHSL  MPSIMOYTOJBHOW  CHUCTEMBI

10. 87-88 | [IpumeHeHne BEKTOPOB K pelleHnto 3ana4. CpeiHsisl | koopmuHaT, KOOPAMHAT —TOYKHA U

JIMHUS TPANCIHN




11.

Pemenue 3aJa4d I10 TCMC «BGKTOpI)I»

KOOpAWHAT BCKTOpPA4, BbIBOAUTL U

12. Koumponvnas paboma Nel no meme: «Bexmoppry | 1C110I30BATE 1IPH - PCLICHAN  3a/a4
bopMybl  KOOpJIMHAT  CEpPEIUHBI
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. Pemenune 3aga4 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. CooTHOLIEHHSI MEKAY CTOPOHAMM U YIJIAMHU TPeyroJbHuKa. CKajisipHOe
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  PCIICHUHU
30. 104 | UsmepuTtenbHbie pabOTHI
TPEYTOJIHHUKOB;,  OOBSICHATH,  Kak
- UCTIONB3YIOTCSL  TPUTOHOMETPUUYECKUE
31. O6o06maronuii ypok o teme «COOTHOIICHHS MEXKITy M P P 5
CTOPOHAMH U YTJIaMHU TPEYTOJIbHUKAY (opMysIBl B H3MEPUTEIbLHBIX paboTax
32. 105- | CkayisipHOE POM3BEICHUE BEKTOPOB Ha  MECTHOCTH;  (opMy;iHMpoBaTh
106 ONIpEHCIICHUA yIJjla MCEXKIY BEKTOpaMU
33. 107 | CxanspHOE MPOM3BEICHNUE B KOOPAMHATAX " CKaJIIPHOTO MIPOU3BEACHUS
34. 108 | [IpuMeHEHUE CKANSPHOTO MPOU3BENACHHS BEKTOpos | BEKTOPOB; BBIBOJITE bopmyy
[IPU PELICHUN 3a1a4 CKaJIAIPHOIO IMPOU3BCACHUA qcpe3
35. O6o6maromuit ypok 1o teme «COOTHOIIEHUS MKy | KOOPIAMHATHI 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 IWIomAAbL 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 AJi BRIYUCICHUS TUIOIIAIA MPABUIBHOTO
PMYJIBL 4 taja 1ip 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>KHOCTU W JJIMHBI JYyTH,
46. Pemenue 3amau no teme: «/[mmHa oKpy>KHOCTH. IUIOLIAAH KPYra U ILIOMAIN KPYrOBOTO
[Tnomane kpyra» CEKTOpa; MPUMEHATH JTH (HOPMYIIBI
47. Oo6o0maronuit ypok mo teme «JlJimHa 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. CBolicTBa ABUKEHUS OOBICHATH, YTO TaKOE OTOOpaKEHHE
2




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: «JIBHKEHUS» TOTCA ABIDKCHIAMH, - OOBACHATD,
KaKoBa CBSI3b MEXIy IBMKEHUSIMHU U
55. Pemenue 3amau o teme: «JIBUKEHUS» _
HAJIOXKEHUSMH, WUTIOCTPUPOBATH
56. O606HIaIOH_[I/Iﬁ YPOK I10 TEME: ((I[BI/I)KGHI/IH» OCHOBHBIC BHJIBI ﬂBHX(CHHﬁ, B TOM
S57. Koumponovnaa paboma Ne 5 no meme: qucJIC€ € IIOMOMBIO  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.

O06 akcuomax MJIaHUMETPHUH.
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
CBOWCTBE JAUaroHajien
napajijiesienune1a u 0 KBajpare
JUaroHaJIu MPSIMOYTOJIBHOTO
napajiesienunena; 00bsICHATh, 4YTO
Takoe 00BbEM MHOTOTPAHHUKA;
BBIBOJUTH popMyIry 00BbEMa
IPSIMOYTOJIBHOTO TIapajlieIeHIe 1a;
O0OBSACHSTH, KAKOW MHOTOTPaHHUK
HA3bIBACTCS MUPAMUJION, UTO TAKOE
OCHOBaHMe, BepInHa, OOKOBBIC TPaHU,
O0KOBBIE PEOpa U BHICOTA MUPAMUJIBI,
KaKasi TupaMuIa Ha3bIBacTCs
paBUJIBHOM, YTO Takoe anogema
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 0O0BEM IIapa 1 TII0MATh
chepsl; n300paXkaTh U pacro3HaBaTh
Ha PUCYHKaX MPU3MY,
napayieienurne1, TupamMmuiy,




HUWIHIP, KOHYC, IIap

65. Hmozo6ana konmponvuas paboma Ne 6
IHoBTOpeHnue (S yacon)

66. IloBTOpenue: Pemienue 3a1a4 no Kypcy reoMeTpuu
7-9 xyaccoB

67. IToBTOpenue: Pemenne 3axa4 1o Kypcy reoMeTpun
7-9 knaccoB

68. IToBTOpenue: Pemenne 3axad 1o Kypcy reoMeTpuu
7-9 KiaccoB

69. Pesepsnblii ypok. [loBTopenue: Pemenue 3agad mno
KypCy MaTEMAaTUKH 7-9 KiaccoB

70. PesepsHsblii ypok. IloBropenue: Pemenue 3amad no

KypCy MaT€MAaTUKH 7-9 KiaccoB




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

1. T'eomerpusi. Meroanueckue pekoMeHAauu. 7 Kiacc: yued. mocooue
st obmieoOpaszoBar. opranmsanuii /[JI. C. ArtanmacsH, B. O©.
byty3os, 0. A. I'na3koB u ap.]. — 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'eomerpus. Metoauueckue pekoMeHIauuu. 9 kiacc: yued. mocodue
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.: [Ipocsemenue, 2013-2015.

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

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

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

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



IIpuioxenue 1

Kpumepuu u Hopmbl oYyeHKU 3HaHUil, yMeHUll U HAB8bIK08
06yyanwuxcs no 2ceomempuu.

1. Ouyenka nucoMeHHbIX KOHMPOIbHBIX PAOOM 00YUAIOUUXCA NO
2eomempuu.

OTBeET OILIEHUBAETCSI OTMETKOU «5), €CIIH:
» paboTa BBITIOJIHEHA ITOJTHOCTHIO;
» B JIOTHYECKHX PaCCYKJICHHUAX W OOOCHOBAaHWHU PpCHICHUS HET
po0esIoB U OMMOOK;
» B pCHICHMH HET MaTeMaTHYeCKHMX OIMMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OMMCKA, KOTOpas HE SIBJISIETCA CJICACTBUEM HE3HAHUS WU
HETIOHUMaHUs y4eOHOro MaTepurana).

OtMeTKa «4» CTaBUTCS B CIACAYIONIUX CIydasx:

» paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIaroB PEIICHHUS
HEJOCTaTOYHbl (€CAM yYMEHHE OOOCHOBBIBaTb PACCY)KIEHUS HE
SBIISIOCH CHEIMAIbHBIM 0ObEKTOM IIPOBEPKH);
» JIONyIICHbl OJHA OINMOKAa WM €CTh JBa — TpPU Hemouéra B
BBIKJIQJIKaX, PUCYHKaX, YepTekax WiK rpadukax (eciau 3T BUIbI padoT
HE SBJISUTUCH CIIEUAIBHBIM 00BEKTOM MPOBEPKH ).

OtMmeTKka «3» CTaBUTCS, €CIIH:

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

OtMmeTKa «2» CTaBUTCS, €CIIU:

> JOTYIIEHbl ~ CYLIECTBEHHbIE  OIIMOKM,  IOKAa3aBIIME,  4TO
oOyuaroluiicss He 00JaaeT 00s3aTeNbHBIMU YMEHHUSIMH TI0 IaHHOM Teme B
TOJIHOM MeEpe.

Yuurenb MOXKET ITOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha
BOIIPOC WJIM OPUTHMHAJIBHOE PELICHUE 3a1a4U, KOTOPBIE CBUIETEIBCTBYIOT O
BBICOKOM MaTEeMaTHYECKOM Pa3BUTHH 00YyYaroIIErocs; 3a penieHue oomuee
CJIOHOM 3a7]a4y UM OTBET Ha 0oJiee CIO0KHBIN BONPOC, MPEI0KEHHBIE
oOy4aroniemMycst I0NOJIHUTEIbHO MOCIE BBIMOJHEHUS UM KaKUX-JIH00
IPYyTUX 3aJaHUH.

2. Ouemca YCmHblLX omeemoe oﬁytuuomuxc;l no ceomempuu

OTBET OLIEHUBAETCS OTMETKOU «5», €CIIN YUEHUK:
» IOJHO  PacKphLI COJZICpKAHUE Marepuaia B o0BeEME,



IPEeTyCMOTPEHHOM NPOTrpaMMON U yUEOHUKOM;

» W3JI0XKWUI MaTepuan TPaMOTHBIM S3BIKOM, TOYHO HCIOJB3Ys
MaTE€MaTUYECKyl0 TEPMHHOJIOTHIO M CHUMBOJIMKY, B OIPEIEICHHOU
JIOTUYECKOM NOCIIEIOBATENBHOCTH;

» TPaBUIBHO BBIIIOJIHAJI ~ PUCYHKH,  YEPTEKH, rpaduku,
COITYTCTBYIOILIIME OTBETY;

» TOKa3all yYMEHHE WUIIOCTPUPOBATh TEOPUID  KOHKPETHBIMU
IpUMEPaMH, MPUMEHATH €€ B HOBOW CHUTYallMM IPU BBIITOJIHEHUH
PaKTUYECKOIO 3a/1aHHUS;

» TPOJEMOHCTPUPOBAJ  3HAaHUE TEOPHUH  paHee  U3YyYEHHBIX
COIYTCTBYIOLUX TEM, c(hOpMUPOBAHHOCTh U yCTOWYMBOCTH
UCITOJIb3yEMBIX IIPH OTBETE YMEHUI U HABBIKOB;

» OTBeYall CAaMOCTOSITENIbHO, 0€3 HAaBOISAIINX 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
TpeOOBaHMUSIM Ha OLEHKY «5», HO MNpU I3TOM HUMEET OJUH Hu3
HEJJOCTATKOB:

» B WM3JI0)KCHUU JIOMYIICHBI HEOONBIINE MPOOEIbl, HE HMCKa3HBIIECE
MaTEMaTUYECKOE COJIEpKAHUE OTBETA;
» JIONYIICHBI OJAMH — JIBa HEJO4YeTa NPU OCBEHICHUHU OCHOBHOTO
CoJIep>KaHusl OTBETA, UCTIPABIICHHBIE MOCTIE 3aMEUaHUsl YUUTEIS;
» JIONyIIEHbI omunOKa Wik 0ojee ABYX HEJOYETOB MPHU OCBEIICHUH
BTOPOCTEIIEHHBIX BONPOCOB WJIHM B BBIKJIAJKaX, JIETKO HCIPaBICHHBIC
IIOCJIE 3aMEYAHMS] YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CIAEAYIOIIUX CIydasiX:

» HEMOJIHO pPAacKphITO  COJAEp)KaHWe MaTepuana (coaepikaHue
U3JI0’)KEHO (PparMeHTapHO, HE BCErJia MOCJIEeI0BaTEeNbHO), HO OKa3aHO
olmiee TMOHUMaHUE BOMpPOCAa M MPOJEMOHCTPUPOBAHBI YMEHHUS,
JIOCTATOYHBIE IS YCBOCHMSI MPOrPaMMHOI0 Marepuaia (OnpeneseHbl
«TpeboBaHMsIMU K MaTeMaTHYECKON MOArOTOBKE OOYy4YaloOIIMXCA» B
HACTOSIIIEH MporpaMMe Mo MaTeMaTHKE);

» WMENHCh 3aTPyIHEHUS WIM JOMYIICHbI OITMOKU B OINpEACICHUH
MaTeMaTH4YECKON TEPMHHOJIOTHUH, yepTexKax, BBIKJIAJIKAX,
VCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTEIIS;

» YUYEHUK HE CIPABWICA C MPUMEHEHHEM TEOPUU B HOBOW CUTYyaIlMH
[P BBIITOJIHEHUN IPAKTUYECKOIO 33JaHUsl, HO BBIIIOJHUI 3aJaHUs
00513aTeIbHOTO YPOBHS CI0XKHOCTHU O JJAHHON TEME;

» TpU JOCTATOYHOM 3HAHWHM TEOPETHUYECKOTO0 MaTepHaja BBISIBICHA
HeJ0CTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.



OTtMeTKa «2)» CTaBUTCS B ClICaAyromux ciydadax:

» HE pacKpbhITO OCHOBHOE COJIep)KaHNe yueOHOTO MaTepuraa;

» 00HapyXeHO He3HAHUE YUYECHUKOM OOJIbIICH Wi HanboJiee BaKHOM
4acTH y4eOHOIro Marepuaa;

» JIOIYIIEHBI OIMUOKW B OTPEACIICHUH MOHATHHA, TIPU HCIIOIh30BAHUU
MaT€MaTUYeCKOM TEPMUHOJIOTMM, B PpHUCYHKax, 4YepTekax WIH
rpadukax, B BBIKJIAJKaX, KOTOPhIE HE MCIPABIICHBI MOCIE HECKOJIBKUX
HABOJSAIINX BOITPOCOB YUHUTEJIS.

Obwas Kraccudurauus oumubox.

[Ipn oueHke 3HaHUP, YMEHUH M HABBIKOB OOYYaIOIIHUXCS CIEIYET
YUHUTBHIBATH BCE OIMOKM (TpyObIe U HETPYyObI€) U HEOUETHI.
I'pyObIMu cHUTAOTCH OIIUOKH:

HE3HAHUE OIPENCIICHUS OCHOBHBIX IIOHSATHM, 3aKOHOB, TMPaBUII,
OCHOBHBIX TIOJOKCHUH TEOpHH, HE3HaHHE (POpMYyJ, OOMIECTIPUHSATHIX
CHMBOJIOB 0003HAaYCHUM BEIUYHH, CAMHUIL UX U3MEPCHUS;

HE3HAHWE HAMMEHOBAHUM €IUHUL] U3MEPEHUS;

HEYMEHHE BBIICIIUTDH 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,

MOTEPS KOPHS UM COXPAHCHHUE TTOCTOPOHHETO KOPHS;
otOpachiBaHue 0€3 00BSICHEHUM OJTHOTO U3 HUX;
PaBHO3HAYHBIE UM OLTUOKU;

BBIYHCIIUTEIHLHBIE OITMOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOW;
JIOTUYECKUE OIIHOKH.

K HerpyObIiM ommOKkam cienyer OTHECTHU:

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

HETOYHOCTh Tpaduka;

HEpPALIMOHAJIBHBIM  METOJl PpEHIEHUs] 3adayd WIHM HEIOCTaTOYHO
MPOJIYMaHHBIN IJIaH OTBEeTa (HApyIICHUE JIOTUKH, TTOAMEHA OT/IeIbHBIX
OCHOBHBIX BOMPOCOB BTOPOCTEIICHHBIMH );

HEpaIMOHAJILHBIE METOJbl PabOThI CO CHPAaBOYHOW U JPYrou
JIUTEPATYPOU;

HEYMEHUE PEeIaTh 33/1a4H, BHITIOTHATh 3a/IaHUS B OOIIEM BHUJIC.

Henoueramu gBIIsSIIOTCA:

HEpaIMOHAJIbHbIE PUEMbI BEIYUCIICHUN U TPEo0pa30BaHui;
HEOPEKHOE BBITIOJHEHUE 3aMKICEH, YePTEeKEH, CXeM, rpaduKOB.



