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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust moaoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HauvanbHble noHsaTHs reoMeTpun. Touka, npsimasi, OTPE30K, Jiyd. Yrou. Busaesl
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAFOIIEM MUpE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [ IpsIMOYTOIBHBIN TPEYTONBHUK C yIJIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yriaa W CEpeIWHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [I[pumeHeHune mogo0us Mpu peleHu NPAKTUIECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeh
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble M LEHTpaldbHBIE YTJIbI, YTOJ MEXAY KacaTeJIbHOW U XOpJIOM.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1ECTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C HCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACATEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAlpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpaMHu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATaX, MEPECECUCHHE OKPYXKHOCTEH M mpsiMbIX. MeToa KOOpAUHAT U €ro
IpUMEHEHUE.

[IpaBuwiibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBW>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (Guryp (djeMeHTapHbie
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TPOLIEAYp TPa)KJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHWHM NPAKTHUUYECKUX 3a1a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYTHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlad, PEUICHUM, PacCyXXIECHUM, YMEHHUIO BUJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKM Kak cQepbl 4YeloBeYeCKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpeibl, IJIAHUPOBAHUS TOCTYNKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble ornueckue AecTBU:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(uKanyM, OCHOBaHUSA i OOOOIICHWS U CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMsT B (akTax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKIACHMSIX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHuss y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOPEUHE, MpoOIeMYy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIETOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK 1O KPUTEPHSIM, MPEIIT0KECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOAY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHHAMH JIPYyTUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHUSI, IPOEKTA, CAMOCTOATEIBHO BEIOMPATH (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHPOBAaTH CBOMU JEUCTBHS C JPYIMMU WIEHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM PEIICHUS 3aj1ayu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoLiecca U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEITEIBHOCTU IOCTABJICHHOM LIEJIA U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacrosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMNpEneisaTh UuX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh TreoMeTpuueckue (Urypbl, BBITTOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIE BEIIMYUHBL.
PemaTe 3a1a4M Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEIWAHbl, MPOBEAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensaTh napauieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK IPYTOM MPSIMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJa4yaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX MApAJUICIbHBIX TMPAMBIX CEeKylied. Pemare mpakTtuueckue
3a71a4d Ha HAXOKJIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMmeTpa
OKPYKHOCTH, TI0JIb30BATHCS UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUN 3a/a4.

Brnagere moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA TEPECEKAOTCA B OJHOM TOYKE, MU O TOM, YTO CEPEAVHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOYKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOUKE KACAHUSL.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

BiageTe noHsATHEM CpeqHEN JUMHUM TPEYTOJIBHUKA W Tparneluu, TPUMEHSITh
UX CBOWCTBA IIpU PELICHWH T'€OMETPUYECKUX 3anad. Ilosb3oBaTecs TEOpeMoOM
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss T€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brnagete DOHATHMSAMM CcHUHYyca, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHSTHUAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B TPAKTUYECKHUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NIPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KAaIbKYJIATOPA) AJIUHBI
Y YIJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAX0XK/IEHUS Pa3IMnYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  mpeoOpa3oBaHMS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MTOAOOHS MMPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBl Y MNOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCs METOJOM KOOPAMHAT HAa IIJIOCKOCTH, TNPUMEHSTH €ro B
pEeIIeHNU T€OMETPUUYECKUX U IPAKTUUECKUX 3a/1a4.

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsITh morydeHHbIe YMEHUS B MPAKTUUECKUX 3a7auax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJb3YyACh, TE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4yacoB

Ne HaumeHoBaHue pa3/iejioB U TeEM
KoHnTpoJbHbIe IIpakTH4eckue
n/n NPOrpamMMmbl Bcero
padoThI padoThI
[Ipocreiimme reomerpuyeckue GUTypsl 1 UxX
1 cBOMCTBA. MI3MepeHne reomeTpuIecKux 14 1
BEJIMYMH
2 TpeyronbHUKH 22 1
3 [TapannenpHble IpsiMbIE, CyMMa yIJIOB 14 1
TPEYrOJbHUKA
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1
MIOCTPOEHHUS
5 [ToBTOpeHue, 06001IeHNE 3HAHUT 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4yacoB

Ne /i KouTposabHbIe IpakTuyeckue
MPOrpamMMmbl Bcero
padoTshI padoThI
1 YeTbIpE€XyroJpHUKN 12 1
Teopema darneca u Teopema o
2 MIPONIOPIIMOHAIBHBIX OTPE3KaX, MOJ0OHbIE 15 1
TPEYroJbHUKU
[Imomane. HaxoxaeHue momanei
3 TPEYroJIbHUKOB U MHOTOYTOJIHBIX (hUTyp. 14 1
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u Havana 10 1
TPUTOHOMETPUHU
Vsl B OKpyKHOCTU. BriicanHeie 1
5 OTHCAHHbBIE YETHIPEX YT OIbHUKH. 13 1
Kacarenbnsle k okpyxHOCcTH. Kacanue
OKPYKHOCTEH
6 [ToBTOpenue, 060061IeHNE 3HAHUIT 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0




9 KJIACC

KoanuecTBo 4yacoB

Ne HaumeHoBaHue pa3/iejioB U TeEM
w/n OpPOrpaMMBI Beero KoHnTpoJubHbie IIpakTHYeckue
padoThI padoThI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1
CUHYCOB. PelieHne TpeyroinbHUKOB
5 IIpeoOpa3oBanue nogodus. Merpuueckue 10 1
COOTHOLIEHUS B OKPYKHOCTH
3 Bexropst 12 1
4 JlexkapTOBbl KOOPIMHATBI HA TNIOCKOCTH 9
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY>KHOCTH M ILIOLIAAb Kpyra. Beruncienue 8
iouanen
6 JIBM>KCHHUS TIJIOCKOCTH 6
7 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALIMS 7 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne
w/n Temaypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

1 ITpsamas u oTpe3ok

2 Jlyd u yron

3 CpaBHEHME OTPE3KOB U YTIJIOB

4 CpaBHEHME OTPE3KOB U YTIJIOB

5 H3mepenne 0Tpe3KoB

6 N3mepenne oTpe3KoB

7 N3mepenue yrios

8 N3mepenue yrios

9 Pemmenne 3amau 1
10 llepnenaukynspHble MNpsSMBbIE 1
11 llepnenmukynsipHble nOpsMbie 1
12 Pemenue 3anau 1
13 Koumponvuas pabomalNel «Hauanvnvle ceomempuueckue 1 1




CBEOCHUSLY.

AHanu3 KOHTPOJIbHBIX padoT

14

15 IlepBbIii MpHU3HAK PABEHCTBA TPEYTOJIBHUKOB

16 IlepBbIii MpHU3HAK PAaBEHCTBA TPEYTOJIBHUKOB

17  llepneHaukynsp x npsiMoun

18  MenuaHnbl, OGMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.

19  MenunaHbl, GMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.

o0  CBolicTBa paBHOOEIPEHHOTO TPEYTrOJbHUKA

21  CBolicTBa paBHOOEIPEHHOTO TPEYTrOJbHUKA

2o BTOpo# nmpu3HaK paBeHCTBA TPEYTOJIbHUKOB

o3  Bropon npusHak paBeHCTBaA TPEYTrOJIbLHUKOB

o4  Tperuy mpu3HaK paBEHCTBA TPEYTOJIbHUKOB

o5 TpeTuy mpu3HaK paBeHCTBA TPEYTOJIbHUKOB

o6  Hekoropble cBOMCTBA NPSAMOYIOJIBHBIX TPEYTOJIbHUKOB
o7 IIpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB
og  IIpu3Haku paBeHCTBA NPSAMOYTOIBHBIX TPEYTOJIBHUKOB
29  PemieHwue 3a/1a4 Ha MPUMEHEHHE TPU3HAKOB PAaBEHCTBA




TPCYT'OJIbHUKOB

Teopema 0 COOTHOIIEHUAX MEXKy CTOPOHAMU U yIIaMu

30 peyronbHuKa
Teopema 0 COOTHOLICHHUSIX MEXIY CTOPOHAMH H yTIIaMU
31 rpeyromphuka
32 HepaBeHcTBO TpeyronbHuKa
33  HepaBeHcTBO TpeyronbHuKa
34  O6oOuieHne u cucremMarusanus TeMbl « TpeyroJbHUKI
35  Kommponwvnasa pabomaNe2 «Tpeyeonvruuxuy
36  AHamM3 KOHTPOJBHBIX PaboT
37  llapamnensHsle mpsiMble
3g  [lpu3Haku napamienbHOCTU ABYX HPSIMBIX
39  [Ipu3Haku mapaaienbHOCTH JBYX HMPSIMBIX
40 OO0 akcmomax reoMeTpuu
41  AKcHOMa mapauieTbHBIX MPSIMbIX
42  AKcHOMa mapauieTbHBIX MPSIMbIX
4 TeopeMsbl 00 yriax, 00pa30BaHHBIX ABYMs MapajuieIbHBIMU

IIPSAMBIMU U CEKYILLEU




TeopeMmsbl 00 yriax, 00pa30BaHHBIX ABYMs MapajuieIbHBIMU

a4 IPSAMBIMU U CEKYILEU 1

45  YTIJBI C COOTBETCTBEHHO NAPAJUIEIBHBIMU CTOPOHAMH 1

46  YTIBI C COOTBETCTBEHHO IEPIEHIUKYJISIPHBIMUA CTOPOHAMU 1
YTl ¢ COOTBETCTBEHHO MapaslIeIbHBIMU WU

ar MEPIIEHAUKYJIIPHBIMUA CTOPOHAMU 1

48 Kommponvnas pabomahNe3 «llapannenvhuvie npsamviey 1
Teopema o cymme yrioB TpeyroiabHuKa. OCTpOYTroJIbHBIM,

49 MPSAMOYTOJIbHBIA U TYMOYTOJIbHBIA TPEYTOJIbHUKA 1
Teopema o0 cymme yriioB TpeyrojibHuKa. OCTpOyTOJIbHBIMN,

50 MPSAMOYTOJIBbHBIA U TYNOYTOJIbHBIA TPEYTOJIbHUKA 1

51 OKpyKHOCTB, XOpPABI U AUAMETP, UX CBOUCTBA 1

52 KacarenbHas K OKpy>KHOCTH 1

53 OKpY’>XHOCTb, BOUCAHHAS B yTOJ 1

54 OKpyHOCTb, BIMCAaHHAS B YTOJI 1

55 [Tonsitue o 'MT, npumeHenue B 3aa4ax 1

56 [Tonssitue o 'MT, npumeHeHue B 3agayax 1

- buccekrpurca u cepeIMHHBIN NEPIICHAUKYIISAP KaK L

F€OMETPUYECKUE MECTA TOUEK
58 OKpY>KHOCTb, OITUCAHHASI OKOJIO TPEYTOJIbHUKA 1
59 OKpY’>KHOCTb, OITUCAHHASI OKOJIO TPEYTOJIbHUKA 1




60 OKpy’>XHOCTb, BOUCAHHAS B TPEYTOJbHUK 1
61 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
62 [IpocTenmmue 3a1a4n Ha IOCTPOEHUE 1
63 [Ipocrenmme 3a1a4n Ha IOCTPOEHUE 1
64 KontponsHas padota no teme "OKpyKHOCTb U KPYT. 1
['eomeTpuueckne nocrpoeHus"
65 [ToBTOpEeHuEe 1 00001ICHIE 3HAHUN OCHOBHBIX MIOHATHUI U L
METOJOB Kypca 7 Kiacca
66 HTorosas KOHTpoJIbHAs paboTa 1
67 [ToBTOpEHME 1 0000IICHNE 3HAHUN OCHOBHBIX MOHATHN U 1
METOJIOB Kypca 7 Kiacca
63 [ToBTOpeHre n 0600IIeHHE 3HAHUI OCHOBHBIX TTOHSATHHA H L
METOJIOB Kypca 7 Kjacca
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




8 KVIACC

KoaunuecTBO 4acoB

JI:;-)H Tema ypoxka Beero KoHTpoJbHbIe IIpakTHYeckue
padoThI padoTsbI
1 MHOroyroJibHuKu 1
) CyMMa yTi0B BBIIYKJIOTO N-yroJbHUKA 1
3 YeTplpexyroabHUK 1
4 [Tapannenorpamm 1
5 [Ipu3naku napayenorpamMma 1
6 [TapannenorpamMm u Tpamneuus 1
7 IIpsAMOyroJbHUK 1
8 Pom6. KBanpar 1
9 OceBas 1 IEHTpabHasi CHMMETPUHU 1
10 [IpsiMoyrosibHUK, pOMO, KBaJpaT 1
11 Pemrenue 3amau «HeThIpEXYTOIBHUKI 1
12 Koumponvnasa paboma Ne 1 « Hemwipéxyeononuxuy 1 1
13 IInomaas MHOTOYIrOJIBHUKA 1




14  Bbluncienue miomaam MHOIOyTOJIbHUKA

15 [Inomans napaurenorpamMma

16  Dopmyiibl Ui BEIUMCIIEHUS IIOLIAN TPEYTOJIbHUKA

17 Teopema 06 OTHOILIEHUH TJIOMIAACH TPEYTOIHHUKOB

18  Teopema 00 OTHOIIEHUU IJIOIIAEH TPEYTOJIbHUKOB

19  Pemenue 3amau Ha BeruMcneHue miomaaeu guryp

o9  Pemenue 3a1a4 Ha HAXOXKJAEHUE TIOLAAN

21  Pemenue 3amau «Ilnomaap»

2o Koumponvnas paboma Ne 2 «Ilnowaovy

23 Teopema ITudaropa

24 Teopema I[Tudaropa

o5 Teopema, oOpatHas Teopeme [Iudaropa

26 [Tpumenenune Teopemsl [Tudaropa u TeopemMsl, 0OpaTHOH eit
27 [Ipumenenue Teopemsl [Tudaropa u TeopeMbl, 00OpaTHOH el
28 Onpenenenre MoA0OHBIX TPEYTOJbHUKOB

29

OTHouIeHue oA MoJ00HBIX TPEYTOJbHUKOB




30 OtHomeHue noniaaeil Nog00HBIX TPEYrOJIbHUKOB
31 [IepBs1ii mpu3HaK 000U TPEYTOJILHUKOB
32 Bropoii npu3Hak no100us TpeyroJbHUKOB
33 Tperuit npusHak nogoOUs TPEYroIbHUKOB
34  IIpu3Haxku nonoOus TpEyroabHUKOB
Pemienue 3ai1a4 Ha NpUMEHEHNE TIPU3HAKOB MOA00US
35 rpeyrombHHKOB
36  Kommponvnas paboma Ne 3 «Ilpuznaku nooobus mpey2onibHUKos»
37 Cpennss nMHUSA TPEYrOJIbHUKA
38 CBOMCTBO MeIMaH TPEYrOJbHUKA
39 [IponopunoHaNbHBIE OTPE3KU
40  IIpomopnuoHalibHBIE OTPE3KU B MIPSAMOYTOJIBHOM TPEYTOJIBHUKE
41 3agaun Ha OCTPOEHUE METOJIOM MOA00US
Pemienue 3a1a4 Ha NOCTpOEHUE METOAOM MOAOOHBIX
42 TPEYTOJIBHUKOB
4 CuHYyC, KOCMHYC M TaHT€HC OCTPOTO yIJja IPsIMOYTOJIBHOTO

TPEyTOJbHUKA

44

3Ha4YeHUs CUHYCa, KOCUHYyca U TaHreHca juist yrios 30°, 45° u 60°




CooTHoOIICHUS MCKAY CTOPOHAMHU U YIJTIaMH IIPAMOYT'OJIbBHOT'O

45 TPEYrOJIbHUKA
Konmponvnasa paboma Ne 4 « Coomnowenus medxcoy cmoponamu
46 U yenamu npamoy20JbH020 mMpey2oabHUKAY
47 AHanM3 KOHTPOJIBHBIX pabOT
48 B3anmHoe pacnonoxenue npsaMon U OKpyKHOCTH
49 KacarenbHast K OKpYXHOCTH
50 Pemenne 3anau «KacaTtenbHas K OKPYKHOCTH
51 I'panycHas mepa nyru OKpy>KHOCTH
52  TeopeMa 0 BIIMCAaHHOM yIJle
53 Teopema 00 oTpe3kax nepecekaromxcs Xopa
54 Pemenue 3anau «lLlenTpanpHbie U BIIMCAHHBIE YIJIBD)
55 CBOMCTBO OMCCEKTPUCHI yIiia
56 CepenuHHbIN EpHIEeHIUKYIISIP
57 Teopema 0 TOUuke nepecevueHus BBICOT TPEYTOJIbHUKA
58 BriucanHast OKpy>KHOCTB

59

CBOMCTBO ONMCAHHOTO YETHIPEXYTOJIbHUKA




60 OnuncanHasi OKpy>KHOCThb 1
61 CBOICTBO BIMCAHHOTO YETHIPEXYTOJIbHUKA 1
62 Pemenue 3anay «BriucanHas 1 onvcaHHasi OKPYKHOCTbY 1
63  Pemenue 3ana4 «OKpyKHOCTBY 1
64 Koumponvnasa paboma Ne 5 « Okpyascnocmo» 1
65 [ToBTOpEHHE OCHOBHBIX OHATUI U METOJIOB KYpCOB 7 U 8 L
KJ1aCcCOB, 0000IIeHne 3HaHU I
66 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U § L
KJ1aCcCOB, 0000IIeHne 3HaHU I
67 Hrorosast KOHTposIbHAS paboTa 1
68 IToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KYpCOB 7 U 8§ 1
KJacCcOB, 0000IIeHne 3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KJIACC

KoanuyecTBo 4acoB

JI:[;-)H Tema ypoxka Beero Konrpoabnbsie IIpakTHyeckue
padoThI padoTsbI

1 Omnpenenenue BeKTOpoB. OU3nUecKuil U TEOMETPUUECKUAN CMBICIT 1
BEKTOpPOB

2 Cli0’)keHuE 1 BBIUMNTAHUE BEKTOPOB, YMHOXKECHHUE BEKTOPA HA YHUCIIO 1

3 CnoxeHure U BBIMUTAaHUE BEKTOPOB, YMHOKEHUE BEKTOPA HA YHUCIIO 1

4 Cli0’)keHuE 1 BRIUMTAHUE BEKTOPOB, YMHOXKECHUE BEKTOPA HA YUCIIO 1

5 Paznoxenue BexkTopa 1o 1ByM HEKOJUIMHEAPHBIM BEKTOpaM 1

6 Koopaunatel BekTopa 1

7 CxanspHO€ NpPOU3BEACHUE BEKTOPOB, M0 MPUMEHEHUE JJIS 1
HaXO0JICHUS JINH U YIJIOB

8 CkansipHoe IpOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHUE IS 1
HaXOXXIAECHUS UINH U YIJIOB

9 Pemenue 3a1a4 ¢ moMoOIIbIO BEKTOPOB 1

10 Pemenne 3amad ¢ TOMONIBIO BEKTOPOB 1

11 [IpumeneHnre BEKTOPOB JJIs PEIICHUS 3a1a4 (PU3UKU 1

12 Kontponwnas padota no teme "Bektopsr" 1 1

13 JlexkapToBbI KOOPJAMHATHI TOUYEK HA TIOCKOCTH 1

14 YpaBHeHUE NIPAMOI 1

15 YpaBHEeHUE TPAMOM 1

16 YpaBHEHNE OKPYKHOCTH 1




17 KoopauHaTel TOUEK epeceyeHust OKPYKHOCTH U IPSIMOU 1

18 Metoa KOOpAMHAT IPU PELICHUH T€OMETPUYECKUX 3a/1a4, 1
MPAKTUYECKUX 3a/1a4

19 Metoa KOOpAMHAT IIPU PELIEHUN T€OMETPUUECKUX 3a/1a4, 1
PaKTUYECKUX 3a]a4

20 Meton KoopIMHAT NPU PEIICHUN T€OMETPUUECKUX 3a/1aY, L
MPaKTUYECKUX 3a]a4

’1 KouTtponbsHas pabota o teme "JlekapToBbl KOOPIUHATHI Ha L
rmiockocTu"

22 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE X AJIEMEHTOB 1

23 Hucno w. JlnrHa OKpyKHOCTH 1

24 Yucno n. JlInHa OKPYKHOCTH 1

25 JlnvHa nyru OKpy>KHOCTH 1

26 Pannannas mepa yrna 1

27 [Imomaap Kpyra, CEKTOpa, CErMEHTA 1

28 [I;momaap kpyra, CEKTOpa, CErMEHTA 1

29 [Inomans Kpyra, CEKTOpa, CETMEHTA 1

30  CuHyc, KOCUHYC W TaHT€HC 1

31  CuHyC, KOCUHYC U TaHT'€HC 1

OCHOBHO€E TPUTOHOMETPHUUECKOE TOXKIECTBO. DOpMyIIbI
32 MIPUBEICHUS 1
33  Dopmyibl A1 BEIUMCIEHHUS] KOOPAUHAT TOUKH 1




34  Teopema o miomaau TpeyroabHUKa
35  Teopema cuHycoOB
36  leopeMa KOCHHYCOB
37  Teopema cuHycOB, KOCUHYCOB. Pemenue 3anay
3g  Pemenue TpeyroipHUKOB
39  PemeHnue TpeyroibHUKOB.
40  YTOJ MEXIy BEKTOpaMH.
41  CkanspHOe Mpou3BeIECHUE BEKTOPOB
42  CBONCTBa CKaJISIPHOTO IPOU3BEICHUS BEKTOPOB
43  CkanspHoe Npou3BEJEHUE B KOOpAMHATAaX
O6006menne u cuteMatu3anus TeMbl « CoomHoueHus: Mencoy
44 cmoponamu u yenamu mpeyeonsnukay
Koumponvnas paboma
45
«Coommnowenus mexcoy CmopoHamu U yenamu mpey201bHUKa»
246  OtoOpaxeHHe MIOCKOCTH Ha ce0st
47  llonsaTue nBmxeHus

48

JIBMKEHUSI TITIOCKOCTH




49  llapautenbHbIN NEpEeHOC

50  IlapamienpHblil mepeHOC

51  IloBopor

52  lloBopor.

53  JBmxkenus. Pemenue 3anau

54  Kommponvnas paboma «/leudicenusny

55 [TonsiTue o npeoOpa3zoBaHUM MTOTOOUS

56 CoOTBETCTBEHHBIE DJIEMEHTHI TIOJIOOHBIX (GUTYD

57 CoOTBETCTBEHHBIE 3JIEMEHTHI IOJIOOHBIX (PUTYD
Teopema 0 NpoOU3BEICHUH OTPE3KOB XOPI, TEOpPEMA O

58 MPOU3BECACHUN OTPE3KOB CEKYIIUX, TECOPEMa O KBagpaTe
KacaTeJIbHON
Teopema 0 pon3BEIEHNH OTPE3KOB XOPI, TEOpPEMA O

59 MPOU3BEACHUN OTPE3KOB CEKYIIUX, TECOPEMa O KBagpaTe
KacaTeJIbHON
Teopema 0 mpou3BeIEHNH OTPE3KOB XOP/I, TEOpPEMA O

60 IIPOU3BEICHNHN OTPE3KOB CEKYIINX, TEOpEMA O KBaJapaTe
KacaTeJIbHON

61  lIpuMeHeHne TeopeM MpU PELIEHUU TEOMETPUUECKUX 3a/1a4

62  [loBTopenue, 0000IICHNE, CHCTEMAaTH3alMs 3HaHUH. 3Mepenue




IrCOMCTPHUUICCKHUX BCIIMYHUH. TPCYFOJ'ILHI/IKI/I

[ToBTOpeHMe, 0600IICHNE, cUcTeMaTH3aIus 3HaHui. V3meperue

o3 TCOMETPUUYECKHUX BETUYHH. TpeyrompbHUKA :

54 [ToBTOpEHUE, 00001ICHNE, CUCTEMATU3AIUS 3HAHU. .
[lapannenbHbie U IEPHIEHANKYIISPHBIE PSIMbIE

65 [ToBTOpEeHue, 06001IeHNEe, cUCTEMAaTH3aIUs 3HAaHUU. OKPYKHOCTh .
u Kpyr. ['eoMeTpudeckue nocTpoeHus. YTibl B OKPY>KHOCTH

56 [ToBTOpEeHue, 06001IeHNEe, cUCTeMaTH3alusl 3HaHUW. Briucanueie u )
OIMMCAHHBIC OKPYKHOCTH MHOTOYTOJIbHIKOB

67 HTorosas KOHTpoJIbHAs paboTa 1

68 [ToBTOpEeHue, 006001IeHNEe, CUCTEMATH3alusl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpust 7 — 9. YuebHuk st obmieoopazoBaTenbHbix yupexaenuid. / JI.C. Atanacsa, B.®. byry3os, C.b. Kagomies,
O.I'.ITo3nsxk, U.N. FOquna. / M.: [IpocBemenue, 2014.
METOIANYECKHUE MATEPHUAJIbBI V1A YUUTEJIA

1.. 36asuu, JI. 1. KoHTposbHbBIEC U IPOBEPOUHBIE PA0OTHI 110 TeomeTpun. 7-9 knaccsl / JI. U. 3BaBuy [u np.]. — M., 2013.

2. 3ue, b. I'. 3agaun 110 TeoMeTpuH : Tocodue i yaamuxcs 7—11 kimaccoB o0meo0pa3oBaTenbHbIX yupexkaennii / b. T
3uB, B. M. Meiinep, A. I'. baxanckuii. — M. : [IpocBemenue, 2013.

3. Kykapyesa, I'. . COOpHHK 3a71a4 TI0 TEOMETPUHU B pUCYHKaX u Tectax. /—9 kmaccel / I'. U. Kykapuesa. — M., 2010.

4 Caspacosa, C. M. YnpaxxHeHus 1o IaHUMeTpun Ha roToBbIX uepTexkax / C. M. Caspacosa, I'. A. SctpeOunenkuii. —
M., 2010.

5. Dapkos, A. B. [lnarnoctrueckue KOHTPOJIbHBIE pabOThI o reomeTpun. 7 kiacc / A. B. @apkos. — M., 2013.
6. [lly6a, M. IO. 3anumarenbHbie 3a1anus B oOydennn matematuke / M. 10. [lly6a. — M., 2013.

7. Onyuknoneous nis nereut : B 15 1. T. 11. Maremaruka / mox peax M. . Akcenosa. — M. : ABanta+, 2011

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



1. MaTepHer-niopTan Beepoccuiickoit oIuMMIKa bl MKOJIBHUKOB. — Peskum qoctyma @ http://www.rusolymp.ru

2. Bceepoccniickue MUCTAHIIMOHHEIE AOBPUCTUYECKUE OJIUMITHAIBI o MaTEeMaTHKE. —
http://www.eidos.ru/olymp/mathem/index.htm

3. UadopmManmoHHO-TTOMCKOBas cucTeMa «3amaum». — Pexxum mocryma : http://zadachi.mccme.ru/easy
4. 3anaun: MHGOPMAIIMOHHO-TIONCKOBAs CHCTeMa 3a/1a4 1o Marematuke. — Pexxum nocryma : http://zadachi.mccme.ru

5. KOHKprHLIe 3aJauu 1o MaTEMATHKCE: CIIPaBOYHHUK n METOAbI PCIICHUA. —.
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuaiibl (TOJIHBIC TEKCThI) CBOOOJHO PacIpOCTpaHsAEMBbIX KHUT 10 MaTemaruke. : http://www.mccme.ru/free-
books

7. Matematuka JUIsl IIOCTYIAIOMUX B BY3bl. — Pexxum noctyna : http://www.matematika.agava.ru

8. BI)IHYCKHI)IC N BCTYIIUTCIIBHBIC JK3dMCHBI II0O MATCMATHMKC | BAPHAHTBI, MCTOJIHKA. — Pexum A0CTYyIla
http://www.mathnet.spb.ru

9. OnmumnuaHbIe 3a/1a49K [0 MaTeMaThKe : 0a3a JaHHbIX. — Pexkum foctyna : http://zaba.ru
10. MocKOBCKHE MaTeMaTHIeCKUE OJMMITHA B, — PeskuM foctyma : http://www.mccme.ru/olympiads/mmo

11. lllkonpHBIE ® pallOHHBIE MaTeMaruueckwe ommmnuanabl B HoBocubOupcke. — Pexum  goctyma
http://aimakarov.chat.ru/school/school.html

12. BupTyanbHas I11KOJIa FOHOTO MaTeMaTuka. — Pexum goctyna : http://math.ournet.md/indexr.htm
13. bubmuoreka 3JeKTPOHHBIX Y4eOHBIX TocoOuit Mo Matemaruke. — Pexxum nocryma : http://mschool. kubsu.ru

14. O6pa3oBaTenbHbIi opTan «Mup anredopoi». — Pesxxum goctymna : http://www.algmir.org/index.html



15. CnoBapu BCD paznuunbix aBTOpoB. — Pexkum noctyna : http://slovari.yandex.ru



