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MNOACHUTEJIbHAS 3AIINCKA

['eomeTpuss Kak OJMH M3 OCHOBHBIX pa3/Je/iOB IIKOJILHOM MAaTE€MAaTHUKH, HWMEIOIIUNA CBOEH LEIbIO
o0ecreynTh n3ydyeHne CBOICTB U pa3MepoB (UTYp, UX OTHOLICHUN U B3aUMHOE PACIIOIOKEHUE, OITMPAETCs Ha
JIOTUYECKYIO, JOKa3aTeNIbHYI0 JHHMIO. LleHHOCTh H3y4yeHUs T€OMETPUHM Ha YpPOBHE OCHOBHOTO OOIIETO
00pa30BaHMs 3aKJIIOYACTCs B TOM, YTO OOYYAIOLIMICA yYUTCS HPOBOIUTH JOKA3aTElbHbIE PACCYXACHUS,
CTPOUTH JIOTHUECKHUE YMO3AKJIIOUYECHHsI, I0KA3bIBaTh UCTHUHHbBIC YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TPOBOJUTH PACCYXIEHUS «OT MPOTHUBHOIO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (hOpPMYIHpPOBATH
oOpaTHbIE YTBEPKICHUSI.

Bropoii 1enbio n3ydeHusi TeOMETPUU ABJISETCS UCIOJB30BaHNE €€ KaK HHCTPYMEHTA IPU PEIICHUN Kak
MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3aJ]lay, BCTPEUAIOIIUXCS B pealbHON ku3HU. OOydarouuiics 10KeH
HAYYHUTHCS ONPENCIUTh TEOMETPHUECKYIO (DUTYpPY, OMHUCATh CIOBAaMH JAHHBIA YEPTEXK WM PUCYHOK, HAUTH
IUIOMIA/Ib 3€MEJIBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO IJIMHY ONTOBOJOKOHHOIO Kabess uiu TpeGyeMble
pa3Mmepsl rapaxa i aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHMTEIbHAS JHMHUS B H3Y4YCHHUH
reoMerpud. [Ipu perennn 3a1a4 NpakTUYECKOTO XapakTepa 00yJaroluiics yIUTCs CTPOUTh MaTeMaTUYeCKue
MOJIEJIH pealbHbIX KU3HEHHBIX CUTYallul, IPOBOAUTH BHIYMCIICHUS U OLICHUBATh aJ1€KBaTHOCTh I1OJIyYEHHOTO
pe3yInbTarta.

KpaiiHe Ba)xHO MOAYEPKUBATH CBS3M I'€OMETPUM C JAPYTUMHU YYEOHBIMHM NpPEAMETaMU, MOTUBHUPOBATH
UCIIONIb30BAaTh  OMpEJENICHUsI TeOMETpUYeCKUX (GUryp ¢ TOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE
NOJYYCHHBIX YMEHHH B (pU3MKe W TEeXHHKE. DTH CBSI3W HamOoiee spKO BHIHBI B Temax «BekTopsi»,
«TpuroHomerprueckre COOTHOIIECHU», «Metoa koopaunat» u «Teopema [Tudaropay.

Y4eOHblii  kypc «l'eoMeTpus» BKJIIOYAET CICAYIOIMME OCHOBHBIC PAa3leibl  COJEPIKAHUS:
«['eomerpuueckne ¢GUIypsl M UX CBOHCTBa», «M3MepeHHe TreoOMEeTpUYEeCKHX BEIHUUH», «JlekapToBbI
KOOpJMHATHI Ha IJIOCKOCTU», «BekTopbl», «JIBuxkeHus miockoctny, «IIpeodpasoBanus nogoous».

Ha usydenne yuebnoro kypca «l'eomerpusi» orBogutcs 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Hauvanbnubie mnonsATHs reomeTpuu. Touka, mpsmMas, OTPE30K, Jyd. Yroia. Buasl yrios.
Beprukanbable u cmexHbIe YIubl. buccekrpuca yria. JIomanas, mHOroyrosnsHuk. [lapamiensHoCTs 1
MEePIEHIUKYISIPHOCTD MPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOW cuMMeTpuH. [IpuMepsl CUMMETpUU B
OKPY’KaroIlleM MHpE.

OCHOBHBIE IIOCTPOEHHUS C IIOMOIIBIO LUPKYJIS W JUHEHKU. TpeyronbHUK. BpicoTa, mMeauana,
OuccekTpuca, X CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa ¥ MPU3HAKKH paBHOOEIPEHHOTO TpeyroibHuKa. [Ipru3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa U NPU3HAKY NapauIeabHBIX NpsAMBIX. CyMMa yIioB TpeyroibHUKa. BHeuiHue yrisl
TPEYroJIbHUKA.

[IpssmoyronbHblii  TpeyroabHUK. CBOHCTBO MEAMAaHBI IPSMOYTIOJIBHOIO  TpPEYroJIbHUKA,
poBeAEHHOM K runoTenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsiMOyronpHbIi
TPEYTroJbHUK C YriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa 0 0oJIbIIEM yriie U O0JIblIei CTOpOHE TpeyrojabHUKa. [leprnenauKkynsp 1 HakJIOHHas.

['eomerpuueckoe mecto Toyek. buccekTpuca yriia u cepeIMHHBIA MEPHEHAUKYISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTb M KpYyT, XOp/1a U JUaMeTp, UX CBOMCTBA. B3anMHOe pacnonokeHne OKpyKHOCTH U
npsimoid. KacarenbHast M cexymas K OKpykHOCTH. OKpY»KHOCTb, BIIUCaHHasi B yroyl. BmnucanHas u
OIMCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronbHuku. llapamienorpamMmM, €ro npu3Haku M CBOKCTBA. YacTHble cCllyyau
napajuiesorpaMMmoB  (IpsIMOYTOJIBHUK, poMO, KBajpar), MX NpHU3HAKM M cBoMcTBa. Tpanenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpaMoyronbHas Tpanenus.

Meron ynBoenusi Mmenuasbl. lleHTpanbHas cumMmerpus. Teopema @Paneca W Teopema O
IIPONOPLIMOHAJIBHBIX OTPE3KaX.

CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[Tomobue TpeyronbHUKOB, Kodpduiment mnoaodus. I[IpuzHaku mOA00US TPEYrOJIHHHUKOB.
[Ipumenenue mogooust P pelIeHUH MPAKTUYECKUX 3a/1au.

CpoiictBa 1uromaaeir reomerpuyeckux ¢uryp. Dopmynasl A8 IUIOMAAM TPEYroibHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTyp.

Brruucnienue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakTHUECKUX 3aay.

CuHyC, KOCHMHYC, TAaHIEHC OCTPOrO YyIJIa HpPSIMOYTOJIBHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUYIECKOE TOKIAECTBO. Tpuronomerpudeckue Gpyukiuu yrios B 30, 45 u 60°.

BrivcaHHbIe ¥ IEHTpaIbHBIE YIJIBL, YTOJI MEXY KacaTelIbHON U XOPJAOH. YTIIBI MEXIY XOpAaMu
U ceKkyllMMU. BrucaHHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. B3anMHOE pacmojiokeHue IByX
okpykHoctell. Kacanue okpyxnocteit. O01mue KacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC
Cunyc, kocunyc, tanresc yrios oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyJIbl TPUBEICHUS.

Pemenne tpeyrosbHUKOB. TeopeMa KOCMHYCOB M TeOopeMa CUHYCOB. PellleHHe NpakTU4ecKux
3a/1a4 C UCHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodusi. [1ogo0me cOOTBETCTBEHHBIX IIEMEHTOB.



TeopemMa 0 IPOU3BENEHUU OTPE3KOB XOpJA, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYILMX,
Teopema O KBaJpaTe KacaTeIbHOMU.

Bexktop, amumHa (MOX&yNb) BEKTOpa, COHAIIPaBJIEHHBIE  BEKTOPHI, IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpaIlMy HaJl BEKTOPaMHU.
Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. Koopaunatel BekTopa. CkaisipHOe
MIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKJICHUSI IJTUH U YIJIOB.

JlexapToBbl KOOPAMHATBHI HA IIJIOCKOCTH. YPAaBHEHMUS IPSIMOM M OKPYKHOCTH B KOOpJMHATaX,
[epECEYCHUE OKPYKHOCTEN U MPAMBIX. METO KOOPJAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHbIE MHOrOYroJibHUKMW. JlIMHA OKpY:KHOCTH. ['pagycHas W pajguaHHas Mepa yria,
BBIYMCIICHHE JIUTMH AYT OKpyxHocTell. [limomanp kpyra, cekTopa, cerMeHTa.

JIBIDKEHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUU (QUryp (dJIE€MEHTapHbIE MpPEACTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«T"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThbl  OCBOCHHMA  HporpaMMmbel  yuebHoro  kypca  «[‘eomerpusi»
XapaKTEepPU3YKTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHUKH, LEHHOCTHBIM
OTHOLLIEHUEM K JOCTHKEHUSAM POCCHUMCKHMX MAaTeMaTMKOB M POCCHIICKOM MaTeMaTH4eCKOW UIIKOJbI, K
UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpakIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH TpaykAaHWHA U PEeaTM3allii ero mpas, MPeaCTaBICHHEM
0 MaTeMaTU4YeCKUX OCHOBaX (PYHKIMOHUPOBAHUS PAa3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP
TPpaKJIaHCKOTO O0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKHUX
npo0sieM, CBSI3aHHBIX C NPAKTHUECKUM MPUMEHEHHEM JOCTHKEHHM HayKd, OCO3HAHHUEM Ba)KHOCTH
MOpaIbHO-3TUYECKUX MPUHIUIIOB B JIEATENBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE€ B pELIEHMM NPAKTHUUECKUX 3aJad MaTeMaTH4eCKOu
HAIpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYEeCKOro OOpa3oBaHUs Ha MPOTSHKEHUH BCEH >KU3HU
JUI yCHEIIHOW MPO(ECCHOHATBHONW AEATENBHOCTH M pPa3BUTHEM HEOOXOJWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOSHHEM HHIUBUAYATbHOW TpaeKTOpuM OOpa30BaHUS M KU3HEHHBIX IUIAHOB C y4ETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOILMOHAIBHOMY M AICTETHYECKOMY BOCIPHUSATHIO MaTEMAaTUYECKHX OOBEKTOB,
3a/1a4, peIICHUH, pacCyKICHHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlMeH B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MpEACTaBI€HUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS 4Ye€JIOBEKa, MPUPOAbI U OOIIeCTBa, TOHUMaHUEM MAaTeMaTUYeCKOW HayKu Kak
cdepbl UeIOBEUECKON /eATeNbHOCTH, 3TAaloB €€ Pa3BUTHUA U 3HAYMMOCTH JUISI Pa3BUTHUS LMBHIM3ALMH,
OBJIAJICHUEM $3BIKOM MaTeMaTHKW M MaTeMaTUYeCKOM KyIbTypoH KaK CpeACTBOM II03HAHUS MUDPA,
OBJIQJICHHEM MPOCTEHITMMHU HABBIKAMH HCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (OPMHPOBaHHE KYJbTYPbl 310POBbSi H 3MOLHOHAJIBLHOIO
Os1aromosy4us:

FOTOBHOCTBIO NPHUMEHATh MAaTeMaTHYECKHE 3HAHUS B MHTEpPEcax CBOEro 3/10pOBbs, BEJIEHUS
3J10pOBOT0 00pa3a *HU3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXXHUM 3aHATUI U OT/bIXa, perysipHas
¢uznyeckass aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pediexkcuy, NpU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAKOTO e IpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAaIlMel Ha TNpPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHMW M1 pelieHus 3agad B obiactu
COXPaHHOCTH OKPY’KaloIlel cpefibl, IUIAHUPOBAHUS IOCTYIKOB U OLIEHKH X BO3MO>KHBIX MOCIEACTBHM JIIs
OKpY’Kalollel Cpeabl, OCO3HAaHHUEM TIJI00ANIBHOrO XapakTepa 3KOJIOIMYecKHMX HpoOieM U MyTed ux
pelIeHus;

8) aganTanusa K H3MEHAIOIMMCS YCI0BUAM COMAJLHOH M IPUPOAHON cpelbl:

FOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHMSIX HEONPEAENEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO JIEATENbHOCTh, B TOM YHUCIIE YMEHHME YUUTBHCSA y APYTUX JIIOJEH,
proOpeTaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 OMbITA IPYTHX;

HEO0OXOUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHclie (OPMYIUPOBATH WU, TIOHSATHS,
rUnoTe3bl 00 OO0BEeKTaX M SBJICHHUSIX, B TOM UHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JEUIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHUMATh CTPECCOBYIO CHTYAIMIO Kak

BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTHPOBATh MPUHIUMAEMbIe PEIICHUs U JeHcTBUs, POpMyTUpOBaTh U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS

Ba3oBble JJornueckue aeicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKM MATEeMAaTUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUN MEXAY MOHATHAMH, (QOPMYIUPOBATH ONPEICICHUS TIOHSATUH, YCTaHABJIMBATH
CYILIECTBEHHBIA MPHU3HAK KJIacCU(UKALMKU, OCHOBAaHUS Ui OOOOIICHUS U CPaBHEHHS, KPUTEPHH
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (QOopMynHpoBaTh U  NPEeOOpPa3OBbIBATh  CYKICHUS:  YTBEpPAUTEIbHBIE H
OTpUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUYHS B (PaKTaX, NaHHBIX,
HAOJNIOZCHUSAX W YTBEPXKACHHSX, TpeasiaraTh KPUTEPHUH I BBISBICHUS 3aKOHOMEPHOCTEH M
MPOTHUBOPEUHNIL;

JIeTIaTh  BBIBOJIBI C  HCIIOJBb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHJIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHUH;

pa3duparh JO0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHHM (IpsiMble M OT MPOTHBHOIO),
MPOBOAMUTH CAMOCTOSITEIbHO HECIIOKHBIE TOKA3aTeNIbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTPAUBATh
apryMeHTAallMl0, TPUBOAWTH TIPUMEPHl H  KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJIeHHUS;

BEIOMpaTh CHOCcO0 pemnieHusi y4eOHOM 3amaun (CpaBHUBATH HECKOJBKO BApUAHTOB PEIICHWS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBate/IbCKHe 1eicCTBUA.

UCIIOJIb30BaTh BOINPOCHI KakK MCCIEAOBATEIbCKUNH HMHCTPYMEHT TMO3HAHUS, (HOPMYIUpPOBATh
BONPOCHI, GUKCUPYIOIIHE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEILHO YCTaHABINBATh HCKOMOE H
JnaHHoe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULIMIO, MHEHHE;

MPOBOANTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IUJIaHY HECTIOKHBIM SKCIIEPUMEHT, HeOONbIlIoe
UCCIIEIOBAaHNE IO YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSTENNbHO (OpMyNIHUpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOIO/IEHUs!, HCCIEI0BaHUs, OIICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJNbTAaTOB, BHIBOJIOB
0000111eHNI];

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIABUTATH MPEAINOJIOKEHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBIISITH HEIOCTATOYHOCTh M M30BITOUHOCTh HH(OPMAIIUHU, JAHHBIX, HEOOXOUMBIX JUIS PeIICHHS
3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(YOPMALMIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

BBIOMpATh (OpMY MpeAcTaBIeHUsT HHPOPMALMU U WLTIOCTPUPOBATh pelllaeMble 3a/lauid CXeMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 UX KOMOMHAIUSMU;

OLICHUBATh HAAEKHOCTh HMHPOpPMAIMU 1O KPUTEPHUSIM, NPEUIOKEHHBIM YUUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:



BOCIIPUHUMATH B (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMH M IEISIMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN PEe3yJIbTaT;

B XOJIe OOCYXKJIEHHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY O0OCYK/IaeéMOK TeMbI, IPOOJIEMBI, periaeMoi
3a/layy, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA IMOWCK PEIICHUs, COMOCTABIISITH CBOU CYXKICHHS C
CYKICHUSIMHU JIPYTHIX YYAaCTHUKOB JHAajora, OOHApPYKWUBaTh PA3JIMYUE U CXOJCTBO IO3UIUH, B
KOPPEKTHOM opme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

NPEACTABISTh  PE3yJbTAaThl PEIICHUS  3aJauyM, OSKCIEPUMEHTa, KCCIEIOBaHUsA, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh ()OpPMAT BBICTYILICHUS ¢ YUETOM 3aJ]1a4 MPE3SHTAIIUN U 0OCOOCHHOCTEH
ayJIUTOPHH;

MOHUMATh ¥ UCTOJIB30BaTh MIPEUMYIIIECTBA KOMAHIHON U WHIUBUAYATBHONW paObOThI IPU PEIICHUN
y4eOHBIX MaTeMaTUYECKUX 3a]1a4;

MIPUHUMATH 11€JIb COBMECTHOM JESTEIIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI,
pacnpeensiTh BUIbI paboT, JOrOBapUBaTHCA, 00CYKIaTh MPOLIECC U Pe3yabTaT padoThl, 00001IIaTh
MHEHHS HECKOJBKUX JIIOACH;

y4acTBOBAaTh B IPYNNOBBIX (popmax paboThl (00CYyKaeHHS, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI
U JIpyrHe), BBIIOJHATH CBOI YacThb pabOThl M KOOPIMHUPOBATH CBOU ACUCTBUS C JIPYTHMMH
YJIeHaMH KOMAaHJbl, OIICHMBAaTh KAaueCTBO CBOETO BKJAJa B OOMIMN MPOAYKT IO KPUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

Pery1siTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aITOPUTM PELIeHUs 3a1auM (WM €ro YacTh), BBIOMPATh CIIOCO0
peleHns ¢ y4éToM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAIIH.

CﬂMOKOHTpOJ’IB, SMOLMOHAIbHBINA HHTEJJIEKT:

BIIAJIETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI Tpollecca MW pe3yjbTara pPEIIeHUs
MaTeMaTHYeCKOM 3aa49H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTh IIPH PELLIEHUH 3a7a4l, BHOCUTh KOPPEKTUBBI
B JICSITENILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlJICHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIHLHOCTH IMOCTABICHHOM eI U YCIOBUAM, OOBSICHITH
NPUYUHBl  JTOCTM)KCHHUS WM HEJAOCTWIKEHHUS 1IeJIM, HaXOJWTh OMIMOKYy, [1aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATHI

K xoniy o0y4ueHus B 7 kiaacce oOyJaronuiics MOyIUT CICAYIONHE TPEIMETHBIC PE3YJIbTATHI:
PacniozHaBath HM3y4eHHBIE TE€OMETpPHYECKHE (UTYPHI, OMPENENATh MX B3aUMHOE DPACIIOIIOKEHHE,

n300pakaTh reOMETpUUYECKHe (PUTYPHI, BBIMOTHATh YEPTEKHU TI0 YCIOBUIO 3a7aun. V3MepsTh THHEHHbBIE U
YIJIOBBIE BEIUYMHBI. PemaTe 3a1a4i Ha BBIYMCIICHHUE NIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyI0 OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHOM JKU3HU, pa3MepoB

IMPUPOIHBIX 00beKkTOB. Paznmnuath Pa3MEpPLI 3TUX 00BEKTOB IO MOpAAKY BCIIMYUHEIL.

CTpouTh 4epTeku K FT€OMETPUUECKUM 3aa4aM.
Ilonb30oBaTbcsd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIL30BAaTh IIPU3HAKM U CBOWCTBA

paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOUTH TOTUUECKHUE PACCYKIECHHS C UCTIOJIB30BAHMEM I'€OMETPUUECKUX TEOPEM.
[Tonb30BaThCsA MpU3HAKAMHM PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIUAHbI,

IIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEILICHUU N'€OMETPUUECKUX 3a1ad.
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OnpenensaTh napayuieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CEeKyIlas.
OnpenensaTs NapauIeIbHOCTh NPSIMBIX C ITOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW IPAMOM 110
TOYEK IPYTOi MpsIMOH.

Pemate 3amaun Ha KiIeT4aToit Oymare.

[IpoBOAUTH BBIYUCIICHUS U HAXOJUTh YHCIOBbIE U OYKBEHHBIC 3HAUEHHUS YIJIOB B F€OMETPHYECKHUX
3a/1a4ax C MCIHOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOTIOYI'OJBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpU MEpPeceUeHUH ABYX MapauIeIbHBIX MPSIMBIX cekylleil. Pemars mpakTuueckue 3aaadu
Ha HaXOKJICHUE YIJIOB.

Bnanerp MoOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpeaessaTh OHCCEKTpUCy yria u
CEpEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOYEK.

@opMyIUpOBaTh OINPEAEICHUS OKPY)KHOCTM W Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MI0JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOMCTBA MPU PEIICHUH 3a/1a4.

Biamers moHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHMKA OKPYKHOCTH, YMETh HAXOAUTb €€ LEHTP.
[Tonb30BaTbes GakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MIEPECEKAOTCsl B OJJHOM TOYKE, U O
TOM, YTO CEPEINHHBIE NEPIEHANKYIIAPBI K CTOPOHAM TPEYIOJbHHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

BnaneTs noHsATHEM KacaTeabHOM K OKPYXKHOCTH, MOJB30BaThCS TEOPEMOU O MEPIEHIUKYISIPHOCTH
KAcaTeJIbHOM U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[lonb30BaTbcs NPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMH, IOHMMATh HUX MPAKTUYECKUU
CMBICIL.

[IpoBOIUTH OCHOBHBIE FT€OMETPUUECKUE TTOCTPOSHUS C IOMOILBIO LIUPKYJIS U TUHEHKHU.

K koniy o0yuenus B 8 kiacce 00yJaromuiics MOIydUT CIECTYIONIUE TPEIMETHBIE PE3yIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BAaThCA UX CBOMCTBAMHU
IPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOUYKH IepeceYeHrs MeaH TPEYroJbHUKa (IIEHTpa Macc) B PELICHUH 3a/1ad.

Brnagers moHATHEM cpeAHEW JIMHUM TPEYroJbHUKA W TpamleluH, NPUMEHSATh UX CBOMCTBA MpHU
pemeHnn reomerpudeckux 3anad. [lonb3oBarbest Teopemoit daneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUs IPaKTHUYECKUX 3aj1au.

[TpuMeHATH MPU3HAKK TOJOOUS TPEYTOJIbHUKOB B PEIIEHUN FEOMETPUYECKUX 3a]1ay.

[Tonb3oBatbes TeopeMoil Iludaropa st pemieHHss TeOMETPUYECKMX W MPAKTHUECKUX 3ajad.
CTponuTh MaTEMaTHYECKYIO MOJIEIb B IPAKTUUECKUX 3aa4ax, CAMOCTOSATEIbHO JENIATh YEPTEXK U HAXOIUTh
COOTBETCTBYIOLIUE JIJINHBI.

Brnazners NOHATHAMHU CHHYCAa, KOCHHYCA M TAaHI'€HCA OCTPOTO yIJIa MPsIMOYTOJIBHOTO TPEYrOJbHUKA.
[Tonb30BaTbCst 3STUMU MOHATUSAMU AJIS1 PELLICHUS TPAKTUYECKUX 3a/1a4.

Bbruucnate (pa3nuuHbIMU CIIOCOOAMH) TUIOIIAAb TPEYroJdbHUKA U TUIOIAAN MHOTOYTOJIBHBIX (UTYp
(monb3ysich, rie HEOOXOAUMO, KalbKyasTopoM). [IpUMEHSTh NOSydyeHHBIE YMEHHUSI B MPAKTHYECKUX
3aayax.

Brnagerp MOHATHSMHU BIOMCAHHOTO W IIEHTPAJIbHOIO YIUIA, MCIOJIb30BaTh TEOPEMBI O BIHMCAHHBIX
yriiax, yriax MeXay XopJaMmH (CeKyIIMMH) M yrile MEXIy KacaTeJIbHOW M XOpAOM MpH peleHud
F€OMETPUUYECKHX 3a/a4.

Brnagerp TNOHATHEM  ONMCAHHOTO  YETBIPEXYTOJNIbHMKA, MPUMEHSTh CBOICTBA  ONMCAHHOIO
YEeThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1ad.

[IpuMeHATh MONY4YEHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTh MATEMaTH4YECKHE MOJENIN Ul 3ahad
peaJbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHS C TNpPUMEHEHHEM TNoao0us u
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOIMMO, KAJIBKYJISTOPOM).

K xoniy o0y4ueHus B 9 kiacce o0yJaronuiics MOyIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (PYHKIMH OCTPBHIX YIJIOB, HAXOAUTh C HMX IOMOINBIO pa3IHyHbIE
3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOoJbHUKA («pELIeHHE MPSIMOYTOJIBHBIX TPEYroiabHUKOBY). Haxomuts (c
MOMOIIBIO KaIbKYJIATOPA) JUIMHBI U YTIIBI U1l HETAOJMYHBIX 3HAUEHUH.

[Tonb30BaTbes (opMyaaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HaXO0X/IEHUSI COOTHOLLEHUI MEXKIy TPUTOHOMETPUUECKUMHU BEIMUYNHAMU.



Hcrons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXKICHUS PA3IUYHBIX DIIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPUUECKUX 3aj1au.

Brnagets monsTHAMEH NpeoOpa3oBaHUsl MOAO0OMS, COOTBETCTBEHHBIX AJIEMEHTOB HOIOOHBIX (GHUTYD.
[Tonp30BaThbes CBOMCTBaMU 1OIOOMSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIUHBI U HAXOAUTH YTIIBI Y
nofo0HbIX ¢uryp. IlpumensTs CBOHCTBA MOKOOMS B MPAKTUYECKUX 3a/a4aX. YMETh MPUBOAUTH IPUMEPHI
NOJOOHBIX (PUTYp B OKpPY’KAIOIIEM MHpE.

[Tonb30BaTbest TEOpEMaMH O MPOU3BEICHUH OTPE3KOB XOP[, O MPOU3BEACHUH OTPE3KOB CEKYIINX, O
KBaJpaTe KacaTelbHOM.

[Tonb30BaThbest BEKTOpAaMH, NOHUMATh X T€OMETPUYECKUN M (DU3NYECKUH CMBICI, IPUMEHSITh UX B
pELIEHUN TeOMETPUYECKUX M (PU3MYecKuX 3aaad. [IpuMeHsTh CKansipHOEe NMPOU3BEIECHHE BEKTOPOB IS
HAXOXKJCHUS JTUH U YTIIOB.

[Tonb30BaTbess METOJJOM KOOPJMHAT HA IUIOCKOCTH, MIPUMEHATH €T0 B PEHICHHH I'€OMETPUYECKUX U
NPaKTUYECKHX 3a/1a4.

Bnagers TOHATHAMH TNPAaBUIBHOTO MHOTOYTOJNBHHMKA, JJIMHBI OKPYXHOCTH, JUIMHBI JYTH
OKPY)KHOCTH W paJIMaHHOW MeEpHI yIiia, YMETh BBIYHMCIATH IUIOMAAb Kpyra M ero vacreil. IlpumensTsb
NOJTyYCHHBIE YMEHHUS B IPAKTUYECKUX 33/1a4aX.

Haxomute ocu (Mim 1EHTpBI) CUMMETPHH (DUTYD, TPUMEHSTH ABMKEHHS TUIOCKOCTH B MPOCTEHIITNX
clryqasix.

[TpuMeHSTh MONydyeHHBIE 3HAHHWS HA TPAKTUKE — CTPOUTh MaTEMAaTWYeCKHEe MOJENH Ui 3ajad
peanbHOW JKM3HM W NPOBOAMTH COOTBETCTBYIOUIME BBIYHCICHUS C NPUMEHEHHEM NOA00us U
TPUTOHOMETPHUYECKUX (PYHKIHUH (ITOJIB3YSICh, T/I€ HEOOXOIMMO, KABKYISTOPOM).

KPUTEPUU ONEHUBAHUS
KoHTpoJIb MOXKHO OCYIIECTBJISATh Kak B MUCbMEHHOW, Tak U B YycTHOH ¢opme. [IncbmenHbie
paboThl Il TEKYHIErOo KOHTPOJIS pEKOMEHAyeTcs B (QopMe KOHTPOJILHOI, CAMOCTOSATEIbHOM
padoThI WM AUKTAHTA (TecTa).

Kpurepun onenuBanus
Pabota oneHuBaeTcs:
Ommemxkoti «5», €Clu;
e paboTa BBITOJIHEHA TTOJHOCTHIO;
® B JIOTHYECKUX PACCYXKACHUSIX M OOOCHOBAHUH PEIICHUS HET MPOOETIOB U OIINOOK;
® B pEIICHUU HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OMKCKA, KOTOpas HE
SBIISIETCS CIIEJICTBUEM HE3HAHUS WM HETIOHUMAaHUS Y4eOHOTO MaTepuana).
Ommemrou «4», eClu:
e paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS MIArOB PEIICHUsI HEAOCTATOYHBI (€CIIU YMEHUE
000CHOBBIBAThH PACCYKIEHUS HE SIBISLIOCH CIIEUATBHBIM O0BEKTOM MPOBEPKH);
e JIOMYIICHBI OJTHA ONIMOKA HITH €CTh JIBAa — TPH HEJI0UETA B BBIKJIAJKAX, PUCYHKAX, USPTEKAX HITH
rpadukax (eciu 3TH BUJIbI pabOT HE ABIISIIUCH CTIEUaIbHBIM 00BEKTOM IPOBEPKH).
Ommemxka «3» CTaBUTCH, €CIIH:
e JIOmMyIIeHO 0oJiee OTHON OMIMOKYU M 00JIee TBYX — TPEX HEIOUYETOB B BHIKJIAJIKAX, YEPTEIKAX WIIH
rpadukax, Ho oOydaromuiics o01anaeT 00s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSIEMOIl TEME.
Ommemxka «2» CTaBUTCH, €CIIH:
e JIONYIICHBI CYIIECTBEHHBIC OMTMOKH, TTOKA3aBIINE, YTO OOyJarOIIHIiCS HE 00Ia1aeT
00s13aTeTbHBIMA YMEHHSIMH 110 JJAHHOH TeMe B TIOJIHOM Mepe.
Ommemxka «1» cTaBUTCH, €CIIH:
e paboTa TMoOKa3ajga TMOJIHOE OTCYTCTBHE y oOydaromierocss oOsi3aTeNbHBIX 3HAHUW W yYMEHHH 10
MPOBEPSAEMOI TEME HIIM 3HAYUTeNIbHAsL YacTh Pa0OTHI BHIMIOTHEHA HE CAMOCTOSTENBLHO.



IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka Koa-Bo
n/n 4acosB
HauvaabHble reomerpuyeckue cBeaenusi (11 yacos)
1. Touku, npsimas u otpe3ok. IIposenmBanue NpsMoil Ha MECTHOCTH 1
2. Jlyd u yron 1
3. CpaBHEHHE OTPE3KOB M YIJIOB 1
4. JlnuHa otpeska 1
S. Enununp! usmepenus. Mi3amepuresibHble HHCTPYMEHTHI 1
6. W3mepenue yrios 1
7. CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
8. CMeKHBIE U BEPTUKAJIBHBIC YTJIbI 1
9. [Tepniennukynspuasie npsimbie. [locTpoeHue NpsSMBIX YIIIOB Ha 1
MECTHOCTHU
10. Pemenue 3aga4 Ha U3MEpPEHUE OTPEZKOB U YIJIOB 1
11. Kontponbnas paborta Ne 1 mo reme «HauanbHble TeoMeTpUYECKUe 1
CBEJICHUS
Tpeyroabnuku (15 yacos)
12. TpeyronbHUK 1
13. IlepBbIil NpU3HAK PABEHCTBA TPEYTOJIbHUKOB 1
14. ITepBblii TpU3HAK PABEHCTBA TPEYTOJIbHUKOB 1
15. IlepnenquKymsip K npssMon 1
16. MenuaHbl, OUCCEKTPHUCHI M BHICOTHI TPEYrOJIbHHUKA 1
17. CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 1
18. BTOpoil npu3Hak paBeHCTBAa TPEYTOJIbHUKOB 1
19. Bropoil npu3HaK paBeHCTBA TPEYTOJIBHUKOB 1
20. Tperuit npyU3HaK paBeHCTBA TPEYTOJIbHUKOB 1
21. Tperuii npU3HAaK paBEHCTBA TPEYTOJILHUKOB 1
22. OKpYy>KHOCTb 1
23. ITocTpoeHust LUPKYJIEM U JINHEHKON 1
24. ITpumepsl 3a/1a4 Ha TOCTPOEHHE 1
25. IIpu3HaKy paBeHCTBA TPEYrOJIBHUKOB 1
26. Konrponsnas padora Ne 2 o teme «[Ipu3Haku paBeHCTBa 1
TPEYTOJIHLHUKOBY
IMapanaenbusbie npsimbie  (114yacoB)
217. Ornpenenenne napamuieIbHbIX NPSIMBIX 1
28. ITpu3Haky napauIeIbHOCTH ABYX NPSMBIX 1
29. ITpu3Haky napauIeIbHOCTH ABYX NPSMBIX 1
30. [IpakTHdeckue criocoObl MOCTPOCHHS MAPAUICIBHBIX MPSMBIX 1
31. 006 akcuoMax reoMeTpuu. AKCHOMa NapaJlJIeNIbHBIX MPSMBIX 1
32. Teopemsl 00 yriax, 00pa3oBaHHBIX ABYMsI HapajiedIbHbIMU MPSIMBIMU 1
Y CEKYILEl
33. Teopemsl 00 yriax, 00pa3oBaHHBIX IBYMS MapajuIeIbHBIMU TPSIMBIMHU 1
Y CEKYILEl
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34. VYTIIBl € COOTBETCTBEHHO MapajlIeIbHBIMU WM TEPIEHIUKYIIPHBIMU 1
CTOpPOHAMH
35. Ilapannenvnvie npamole 1
36. CBOIiCTBa M MPU3HAKHU MAPAJUICTBHBIX MPSIMbIX 1
37. Kontposbnast padora Ne 3 mo teme «llapanmienbHOCTh MPSIMBIX» 1
CooTHOLIEHUS MeK1Y CTOPOHAMH H YIJIAMH TPEYroJbHUKA (17 guacoB)
38. Teopema 0 CyMMe yriIOB TPEYrOJbHUKA 1
39. OCTpOyTOJBHBIN, IPAMOYTOJIbHBIN U TYNOYTOJIbHBIA TPEYTOJIbHUKH 1
40. TeopeMa 0 COOTHOIIEHUSIX MEXKy CTOPOHAMU U YIVIAMH TPEYTrOJIbHUKA 1
41. TeopeMa 0 COOTHOIIEHUSIX MEX/Y CTOPOHAMHU U YTJIaMH TPEYroJbHUKA 1
42. HepaBeHCcTBO TpeyronbHuKa 1
43. CooTHOILIEHUs MEXKY CTOPOHAMHU U YIIIaMH TPEYToJIbHUKA 1
44, Konrponsnas padora Ne 4 mo teme «CyMMa YIriioB TPEYTOJIbHUKA 1
45, CBOICTBO MeJIMaHbl IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA 1
46. HekoTopsle cBOWCTBA M MPU3HAKK IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB 1
47. IIpu3HaKy paBeHCTBA NIPSIMOYT'OJIBHBIX TPEYTOJbHUKOB 1
48. Paccrosinue ot Touku 10 npsiMoi. PaccTosiHue Mexy napasuiesbHbIMUA 1
PSIMBIMH
49. Paccrosinue ot Touku 10 npsiMoi. PaccTosHue Mexay napasuieabHbIMU 1
PSIMBIMH
50. [TocTpoeHue TpeyroibHHUKA MO TPEM JIEMEHTaM 1
51. [TocTpoeHue TpeyroibHHUKA MO TPEM JIEMEHTaM 1
52. Pemenne 3a1a4 Ha CBOMCTBA IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1
53. Pemienue 3a1au Ha CBOMCTBA NPSMOYTOJIBHOTO TPEYroJbHUKA 1
54, Pemenue 3a1ay Ha BBIUKCIEHHE PACCTOSTHUI 1
I'eomerpuyeckune mecra Touek. Cummerpuunbie purypst (10 yacoB)
55. | CBoiicTBa OMCCEKTPUCHI yTiia 1
56. | CBoiicTBa CepEeMHHOTO NMEPNEHIUKYISIPa K OTPE3KY 1
57. | CBoiicTBa JTMaMETPOB M XOPJI OKPY>KHOCTH 1
58. | Tpwu ciryuast B3aMMHOTO PacrOIOKEHUsI OKPYKHOCTH M IPSIMOM 1
59. | KacatenpHas 1 cexymiasi K OKpYKHOCTH 1
60. | Brnumcannas u onmucaHHas OKPYXKHOCTH TpeyroiibHuKa. OKpYKHOCTB, 1
BIIMCAHHAs B YOI
61. | ®urypsl, CHMMETPUYHBIE OTHOCUTEIHHO MPSIMON 1
62. | OceBas cuMMeTpus U €€ CBOMCTBaA 1
63. Pemenne 3a1ay Ha cBOMCTBA OMCCEKTPUC U XOP]T 1
64. | KontpoabHasi padora Ne 5 no teme «PaBeHCTBO NMPAMOYT0JIbHBIX 1
TpeyrojibHuKoB. KacateqibHasi K OKPY/KHOCTH»
IoBTopenue (4 uaca)
65. | IloBropenue no reMe «TpeyroJbHUKN» 1
66. | IloBropenwme mo Teme «IlapayieTbBHOCTD MPSMBIX) 1
67. | IloBropenue o reme «OKpYKHOCTb)» 1
68. | IloBropenue no reMe «I'eoMeTprUECKHE MECTA TOUEK) 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
8 KJIACC
Ne Tema ypoka Koxa-Bo
n/n 4acoB

Yerpipéxyroabunkn (14 yacoB)
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1 BrITTyKITBIiT MHOTOYTOJIBHUK 1
2 YeTblpexyroabHUK 1
3 [Tapannenorpamm 1
4 [TapannenorpamMm, €ero MpyU3HaKu U CBOKWCTBA 1
5 [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA 1
6 Tpanerus 1
7 PaBHOOOKast Tpanenus 1
8 [TpssMoyrosbHas Tpamenus 1
9 [TpsiMmOyTonbHUK 1
10 Pom6 u xBagpar 1
11 Meron yaBoeHUs: MEMAHbI IIPU PELICHUH 33134 1
12 Ilenmpanvnas cummempus 1
13 Pemenue 3amay mo reme «YeTbIpeXyroabHUKI 1
14 Konrtponsnas padora Ne 1 mo teme "UetbipéxyronbHukn" 1
ILiaomann (15 yacoB)

15 ITonsiTHE III0IIa I MHOTOYTOJIBHUKA U €€ CBOMCTBA 1
16 [Tnomane KkBaapaTa U MPSIMOYTOJIbHHUKA 1
17 DopMyiisl UIs IUIOLIAHA TPEYTOJIbHUKA, ITapajuIeorpaMmma 1
18 DopMyIibl IS TUIOMIAAN TPEYTOJIbHUKA, TTapajiejorpaMmma 1
19 [Tnomans Tpaneruu 1
20 [Tnomane Tpamenun 1
21 Brruncnenue miuomaaei ciaokHbIX GUryp 1
22 [Tnomanu ¢uryp Ha KiIeT4aTol Oymare 1
23 Teopema [Tudaropa 1
24 Teopema [Iudaropa 1
25 Teopema, obpatHas teopeme [ludaropa 1
26 ®Popmyna ['epona 1
27 Pemrenne 3a1a4 ¢ IpakTUYECKUM COAECPKAHUEM 1
28 Penienue 3a1a4 ¢ MpakTUUYECKUM COAEPKAHUEM 1
29 Kontponbnas padota Ne 2 o teme «Ilnomaau ¢puryp. Teopema 1

[Tudaropa»

IMono6HbIe Tpeyroabuukn (21 yac)

30 IIponopumonanbHbie 0Tpe3Ku. Teopema Parneca u Teopema o 1

IPONOPLHMOHATIBHBIX OTPE3KaX
31 Ornpenenenne nogoOHBIX TPEYTONIbHUKOB. OTHOIICHHE TUIOMIAIeH 1

NOJJOOHBIX TPEYTrOJbHUKOB
32 [TepBblii mpU3HAK 000U TPEYTOIHHUKOB 1
33 [TepBblii mpHU3HAK 11010011 TPEYTOJIBHUKOB 1
34 Bropoii npu3Hak noo0usi TpeyroJbHUKOB 1
35 Bropoii mpu3Hak mogo0usi TpeyroabHUKOB 1
36 TpeTuii mpu3HAK 11010011 TPEYTOIBHUKOB 1
37 Penrenue 3a1a4 Ha MpUMEHEHUE MTPU3HAKOB MOIO0MS TPEYTOJIbHUKOB 1
38 Konrponsnas padora Ne 3 o teme «Ilogobue TpeyroabHUKOBY» 1
39 CpenHsist IMHUS TPEYTOJIBHUKA 1
40 Cpenssist TMHUS TPEYroJbHUKA 1
41 Tpanenus, e€ cpeHss TUHAS 1
42 YetsIpe 3aMeuaTenbHble TOYKHA TPEYTOJILHUKA 1
43 [IponopruoHaIbHBIE OTPE3KH B IPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
44 Merton nmogo0us B 3a7a4ax Ha TOCTPOCHUE. 1
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45 [TpakTrueckue mMpuIT0KeHHS TOI00MS TPEYTOJIHbHUKOB 1
OmnpeneneHue TPUrOHOMETPUUECKUX (PYHKIHI OCTpPOro yria
46 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUECKHUE COOTHOLIECHUS 1
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
47 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
48 3HaueHHs TPUTOHOMETpUYEeCKUX (GyHkuuit aus yrios 30°, 45°, 60° 1
49 Pemenue 3amau 1
50 Kontposnbnas padora Ne 4 mo teme ""Cpez[H;I;I JIMHUS TPEYTOJIbHUKA U 1
Tparnenuy, Hayajla TPUrOHOMETPHH
OxpyxHocTh (14 yacoB)
51 B3anmHuoe PacTIONOXeHUe IpsAIMOM U OKpykHOCTH. [IoHATHE 1
KacaTeJbHOU U ceKyleit
52 B3anmHuoe PacIonoxeHue psAMOM U OkpyxkHOCTH. [IoHATHE 1
KacaTelbHOU U CeKylIeit
53 Bzaumuoe PacIONOXKEHNE ABYX okpyxHocTel. O0mre KacaTenbHbIC 1
JIBYX OKPYKHOCTEH
54 ['pamycHast Mmepa 1yru OKpyHOCTH. [loHsATHE IEHTPAIBHOTO U 1
BIIMCAHHOTO yTja
55 Teopema 0 BIIUCAaHHOM yTJIe 1
56 Yl MeXy XOpAaMu, KaCaTEIbHBIMA M CEKYIIUMU 1
57 VYTIbl MEXKAY XOpAaMH, KacaTelIbHBIMHU U CEKYIIUMHU 1
58 Brincannple U onMcaHHBIE OKPY)KHOCTH 1
59 BriricanHble U OMKMCaHHbBIE OKPY>KHOCTH 1
60 Brincannplie u onvcaHHbBIE YETHIPEXYTOJIILHUKHY, UX TIPU3HAKU H 1
CBOMCTBa
61 [TpuMeHeHrne CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIHLHIKOB 1
IIPY PELICHUH TeOMETPUYECKHX 3a1a4
62 [TprMeHeHrne CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIHLHIKOB 1
IPU PELICHUH TeOMETPUYECKHX 3a7a4
63 Pemenune 3ana4 no teme «OKpyKHOCTB) 1
64 KonTponbnas padorta Ne 5 o TeMﬁ "Vribl B OKpYyKHOCTH. Bricannble 1
Y OIMCAHHBIE YEThIPEXYTrOJbHUKU
IloBTOpenue (4 yaca)
65 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3alys 3HaHui. Brincanuslie u 1
OTMCAaHHBIE OKPY)KHOCTH MHOTOYTOJIbHIKOB
66 [ToBTOpeHwue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH. 1
YeTsIpexyroJbHUKN
67 [ToBTOpenue, o0o0IIeHNe, cUucTeMaTH3alMs 3HaHuil. Teopema 1
[Tucdaropa
68 [ToBTOpeHme, 0000MEeHNe, cucTeMaTH3aIus 3HaHui. [Lromamu puryp 1
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
9 KJIACC
Ne Tema ypoka Kou-Bo
n/n 4acoB
BekTopnl (8 yacoB)
1 | Monstue BekTopa. PaBeHCTBO BEKTOPOB 1
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2 OTKJIaIbIBaHNE BEKTOPA OT IAHHOW TOYKH 1
3 CyMMa IByX BEKTOPOB 1
4 3aKOHBI ClI0’KeHUs BEKTOpoB. [IpaBuiio napasienorpaMma 1
3) CyMMa HECKOJIbKUX BEKTOPOB. BrlunTaHue BEKTOPOB 1
6 ITpon3BenieHne BEKTOpa HAa YUCIIO 1
7 JleficTBHsI HAJT BEKTOPAMH 1
8 [TprMeHeHne BEKTOPOB K PELICHHIO 3a]1a4 U JIOKA3aTeJILCTBY TEOPEM 1
Metox koopaunat (10 yacoB)
9 Pa3noxeHne BEKTOpa 110 IByM HEKOJUIMHEAPHBIM BEKTOPAM 1
10 Koopaunatel BekTopa 1
11 CBs13b MEX/1y KOOpAMHATAMH BEKTOpPA M KOOPAMHATAMH €ro Havyasa u 1
KOHIIA
12 IIpocreiimye 3a1a4u B KOOPAMHATAX 1
13 YpaBHEHHE JIMHNHN HA IIJIOCKOCTH 1
14 YpaBHEHHE OKPYKHOCTHU 1
15 YpaBHeHue npsmMoit 1
16 Pemenue 3amay o reme «BekTopb» 1
17 Pemenue 3agau no reme «BekTopb» 1
18 Kontponbnas paborta Ne 1 mo reme «BekTopbi» 1
CooTHOLIEHHE MKy CTOPOHAMH U YIJIaMH TpeyrojabHuka. CkajsipHoe
npousseaeHue BekTopos (11 yacos)
19 CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC 1
20 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. DOPMYITBI IPUBEICHUS 1
21 @DopMyIibl U1 BEIYUCIEHUS KOOPJUHAT TOUYKH. YTJIOBOM 1
KO3 (UIIUEHT NpsIMOi
22 Teopema o Iomaay TpeyrojbHUKa 1
23 Teopema CHHYCOB 1
24 Teopema KOCHHYCOB 1
25 Pemenue TpeyronbHUKoB. Mi3MepuTenbHble paboThI 1
26 Yron mexay Bekropamu. CKaJIsIpHOE MPOU3BEJCHIE BEKTOPOB 1
97 CkanspHoe nmpou3sBezieHne B kKoopauHaTax. CBOMCTBa CKaIIPHOTO 1
IPON3BEACHUS
28 CkansipHoe Mpou3BeIeHNEe BEKTOPOB, €ro MpUMEHEHHUE IS 1
HAXOXKJICHUS JUTUH U YTIIOB
29 KontposnsHas padora Ne 2 o teme "Penienne TpeyroibHUKOB" 1
JIIMHA OKPYKHOCTH M IJIomaab kpyra (12 yacos)
30 ITpaBHJIbHBII MHOTOYTOJIBHUK. 1
31 OKpyXHOCTb, ONMCAHHAS OKOJIO MPAaBUIBHOTO MHOTOYTOJIbHUKA. 1
OKpY)XHOCTb, BIUCAHHAS B PABIIIbHBI MHOTOYT'OJIbHUK
30 DopMyIIbl U1 BEIYUCIICHUS IUIOLL(2/1H [IPABUIIBHOTO MHOTOYTONBHUKA, 1
€r0 CTOPOHBI M PAJIyCOB BIIMCAHHOW M OTIMCAHHON OKPYKHOCTEH
33 ITocTpoeHne NpaBUIIBHBIX MHOTOYTOJIbHUKOB 1
34 JlmHa OKPY)KHOCTH 1
35 Panuannas mepa yria 1
36 [Tnomane kpyra. 1
37 [Tnomaae KPyroBoro cekropa. 1
38 Brruncnenue mioniaaeit puryp, BKIIOYAONUX 2JIEMEHThI KpyTa. 1
39 Brrancnenne miomanei Guryp, BKIIOYAIONMINUX JIEMEHTHI KpyTa. 1
40 Brruncnenue nmiomnaneit puryp, BKIIOYAIONUX 2JIEMEHThI KpyTa. 1
41 Kontponbnas pabora Ne 3 mo teme «IIpaBmiibHbIE MHOTOYTOJTLHUKH. 1
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| JlnmHa OKpY)KHOCTH H IUIOMATb KPYray \
IIpeo6pa3oBanne miockoctu. JIukenus (10 yaco)
42 OTobOpakeHre MI0CKOCTH Ha ceOs 1
43 IToHsITHE NBUIKEHUS U €0 CBOMCTBA 1
44 HanosxeHus 1 IBY)KEHHS, pABEHCTBO (PUTYD 1
45 [TapaytenpHBIN IEPEHOC 1
46 [ToBopor 1
47 IToBopoT 1
48 [Tonstue cummerpun puryp. IlpakTuyeckre NpuIOKEHNUs CAMMETPUN 1
49 [IpumeHneHre IBMKEHUN K PEIICHUIO 3a/1a4 1
50 IIpuMeHeHre NBMYKEHUN K PEICHUIO 3a/1a4 1
51 Kontponbnas padora Ne 4 mo teme "IIpeobpazoBanue mogoousi. 1
MeTpuueckrue COOTHOLIEHHS B OKPY>KHOCTH"
IIpeo6paszoBanus noxoous. [oxooue puryp (8 yacon)
52 [TpencraBnenue o nogo6HbIX Gurypax. [logo6HBIE MHOTOYTOJIBHUKH 1
53 Teopembl 0 MepuMeTpax | IIIOMAISIX 1
54 ["'omoTeTus u ee cBONCTBA 1
55 [Tono6ue mpon3BONILHBIX GUTYp 1
56 [TpumeneHue no1o0us K JOKa3aTENbCTBY TEOPEM. 1
57 [Tpumenenue 1mogo0us B peIICHUU T€OMETPUUCCKUX 3a1a4 1
58 Pemenue 3amay. 1
59 KonTponbnas padorta Ne 5 o reme " [IpeoOpazoBanus mogo0usi. 1
[Tonobue puryp"
IMpuaoxkenus (2 yaca)
60 06 akcroMax muaHumeTpun. Hekotopsle cBeieHNs O pa3BUTUU 1
TEOMETPHUH
61 YTOJNKOBBIN OTpakaTelb 1
IMoBTopenue (7 4yacos)
62 Iloemopenue, 06006uienue, cucmemamu3sayus snanui. Usmepenue 1
2ceomempuueckux eenuyun. Tpeyzonvnuxu
63 [ToBTOpenue, 06ob1IeHNe, cucTeMaTH3aus 3Hanui. [lapannensabie u 1
TIEPIICHIUKYIISIPHBIC TIPSIMBIC
64 [ToBTOpenue, 06061IeHNEe, cucTeMaTH3alus 3HaHui. OKPYKHOCTh U 1
Kpyr. [ eoMeTpuveckuie mocTpoeHHs. YTIIbI B OKPY>KHOCTH
65 [ToBTOpenue, 06001IeHUE, cCUCTEMAaTH3AIUs 3HaHUH. Brincanublie u 1
OIMCAHHBIC OKPY)KHOCTH MHOTOYT'OJIbHUKOB
66 [ToBTOpenue, 060061IeHNe, cucTeMaTH3aIus 3HaHUH. TpeyronsHUKH 1
67 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1
YeThIpeXyrolbHUKH
68 [ToBTOpenue, 0606meHue, cuctemaTu3anus 3Hanui. [lnomanu duryp 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

B pamkax peanmuzanuu moxmynst «lllkxonmeHbI ypok» [IporpamMmbl BOCIUTAHUS 3alljIaHUPOBAHBI
TEMBI YPOKOB:
7 xnacc
Ne 35 «IlapannenpHbie IPAMBIE)» — YPOK-COPEBHOBAHUE;
8 Kiacc
Neo 12 «llenTpanbHas CHMMETPUIY — YPOK-UCCIICIOBAHNCE;
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9 kiacc
Ne 62 «IloBropenue, o0oOmieHne, cucTemMaTtu3auusi 3HaHUH. V3MepeHne TeOMeTpPUYECKHX BETMYHH.
TpeyronbpHUKH» — YPOK- ayKIHOH.

IIpunosxkenune Kk nporpamme

16



