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KomunuectBo yacos 204

vaurens byaameuxasa Ceemaara IlasaoeHa

[Tporpamma pazpabdorana B coorBeTcTBUHU ¢ TpeboBanusiMu GI'OC OO0 u Ha ocHoBe YMK
«Anroput™m ycnexa»- (aBT. A.I'. Mep3nsk, B.b. [lonouckuii, M.C. fIkup), aBTOpCKOU
nporpammbl A.I'. Mep3nsika (MaremaTtuka: nporpammsl :5-11 kimacesl ). — M. :Benrana-
I'pad, 2016.



IHosicHUuTEIbHASA 32N CKA

PaGouas mporpamma coctaBieHa Ha OCHOBE:

-3akoHa «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 roga Ne273-03,

- ®I'OC-2021 ¢ yuetom ®PIT OOO,

-ocHOBHOU 00pa3oBatenbHOi nmporpammbel MBOY COIL Ne6 um JI. 1. Tenuipina,

- IPUMEPHOI1 MporpaMmsbl Mo Kypey reometpuu (7 — 9 kiaccsol), CO3JaHHON HA OCHOBE €JMHON KOHIICTIINH
MpernojaBaHusl MAaTeMaTUKU B CpedHel mikone, paspaboranHoir A.I'.Mepsnskom, B.b.Ilononckum,
M.C . Axupom, JI.A. HOMUPOBCKHM, BKJIIOUEHHBIX B cUcTeMy «AnropumT ycnexa» (M.: Benrtana-I'pad,
2016),

-aJlaTUPOBaHHAsi OCHOBHAs 0011e00pa3oBareibHas MporpaMmMa OCHOBHOTO 00IIero 00pa3oBaHus Uis
nereit ¢ 311P.

VYuebnsiii (006pazoBarenbubiil) ian MBOY COI Ne6 na uzyuenue reomerpun B 7 — 9 kitaccax
OCHOBHOM IITKOJIBI OTBOAMT 2 y4e€OHBIX Yaca B HeZeN0, 68 yacoB B roja, Bcero 204 yaca.
Pacrnipenenenre yaeOHOT0 BpeMEHU MEKy STUMU MPEIMETAMHU MIPEICTABICHO B TAOIHUIIE.

KoJsimuecTBo yacoB B
Kype Koan4yecTBo 4acoB B HeaeJII0 ron
['eomerpust 7 Kiacc 2 68
I'eomerpus 8 kiacc 2 68
['eomerpust 9 Kiacc 2 68
Hmozo 204

COJEP)KAHUE OBYYEHUA
7 KJIIACC

HavanpHblie nonsitust reoMerpun. Touka, npsimasi, OTpe3oK, ay4. Yroi. Bunel yrios. BeprukanbHbie
U CMexHble yrael. buccekrtpuca yrima. JlomaHas, MHoOroyroiapHuk. IlapamnenpHocTs U
MEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypel. OcCHOBHBIE CBOMCTBa oceBoi cummeTpuu. IIpumepsl cumMmerpuu B
OKPY’KaroIlleM MUpE.

OCHOBHBIE TNOCTPOEHHUS C IMOMOLIBI0 IUPKYJIsA M JuHEHKu. TpeyronpHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUM TpeyroyibHUKH. HepaBeHCTBO TpeyronbHUKa.

CaoiicTBa ¥ PU3HAKK paBHOOEPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCTBa TPEYTOJbHUKOB.

CpolicTBa M NPU3HAKM NapaJyIeNbHBIX NpsAMbIX. CyMMa yIJoB TpeyrojbHUKA. BHeHIHHe yriibl
TPEYroJIbHUKA.

[IpsimoyronbHbIN TpeyroabHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHOM
K runorenyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSAMOYroNbHBIN TPEYTOIBHUK C
yriaoMm B 30°.

HepaBseHcTBa B reOMeTpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOMU, TEOpeMa
0 OoJbIIIeM yTJIe U OOJIbIIIEH CTOPOHE TPEyroJbHUKA. [IepreHIuKysap 1 HaKJIOHHAS.

['eomerprueckoe MecTo TodeK. bruccekTpuca yria U CepeIlMHHBINA MEPIEHAUKYISAP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb U KpyT, XOpJia U JHaMeTp, UX CBOWCTBA. B3anMHOE pacnonoxeHue OKpyKHOCTH U
npsamoii. KacarenpHass u cekymas K OKpy>KHOCTH. OKpYKHOCTb, BIMCaHHas B yrojl. BrnucaHHas u
ONMCaHHAasl OKPYKHOCTH TPEYTrOJIbHUKA.



8 KJIACC

UYeteipéxyronbHuku. [lapamienorpamMm, ero mnOpu3HakKu U CBoicTBa. YacTHble ciaydaun
napayuiesIorpaMMoB (IIPSMOYTOIBHUK, POMO, KBaJpaT), UX MPU3HAKK U CBOMCTBa. Tpamnernus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U pu3HaKku. IIpsamoyroisbHas Tpamnenus.

Merton yaBoenuss Menuanbl. llenTpanbHas cumMmerpus. Teopema @aneca U Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KAX.

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

[Tomobue TtpeyronbHUKOB, Kod(hdunueHt momodbus. IIlpusHakum MOAOOUS TPEYrOJHLHUKOB.
[Ipumenenue mogo6ust P pEHICHUH MPAKTUUYECKUX 3a]1au.

CpoiictBa muiomaneii reomerpuueckux ¢uryp. Dopmynbl Ai8 IUIOMIAAW  TPEyroJIbHHKA,
napajuieniorpamma, pomoOa u tpanenun. OTHOLIEHUE IUIOMAACH MOA00HBIX (puryp.

Boruncnenue miomazaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aau.

CuHyC, KOCHHYC, TaHIE€HC OCTPOro yrja HpsMOYIOJIbBHOIO TpeyroibHUuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. Tpuronomerpudeckue Gpyukmuu yrios B 30, 45 u 60°.

BrnucanHble U EHTpaIbHBIC YTIJIbl, YTOJI MEKIY KacaTeIbHOW U XOPAOWU. YTIIBI MEXKIY XOpIaMH U
CceKylIMMU. BrincanHble 1 ONMCaHHbIE YETBIPEXYTOJIBHUKH. B3auMHoOE pacnosioxkeHue 1ByX OKpY>KHOCTEH.
Kacanue oxpyxnocteil. O01iue kacareabHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB or 0 go 180°. OcHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO.
@DopMyJIbl IPUBEACHHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTuyeckux 3aaaqy
C MCII0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue nogodus. Ilogobue cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 mpou3BeEHNH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB CEKYIUX, TEOPEMA
0 KBaJpare KacaTeJIbHOM.

BexTop, muMHa (MOAYJb) BEKTOPA, COHANPABIIEHHBIE BEKTOPHI, MPOTHBOIIOJIOXHO HAlpaBiICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTopamH. PasnoxeHue
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKansipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAX0XK/I€HUS UIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI Ha IJOCKOCTU. YPAaBHEHUS MPSAMON U OKPYKHOCTH B KOOpJMHATAX,
IIEpECEYEHUE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €T0 IPUMEHEHHE.

IIpaBuibHble MHOrOyroiapHuku. J[lnmHa oxpyxkHocTu. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTeH. [nomane kpyra, cekTopa, cermeHTa.

JIBUKEHHsI TUIOCKOCTH W BHYTPEHHHME CHUMMETpUM QUryp (dJIEMEHTapHbIE MPEICTABICHUS).
[TapamtensHblil iepeHoc. 11oBopor.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA [NPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHI

JInyHoCTHBIE  pe3yabTaThl  OCBOEHUS  IporpamMmbel  yueOHoro kypca  «I'eomerpus»

XapaKTepU3yIOTC:
1) naTpuoTHYecKoe BOCIIMTAHME:



MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSAM POCCHICKMX MAaTEMAaTUKOB W POCCUMCKON MaTeMaTU4YECKOW IIKOJIbI, K
MCIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYrHX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEH rpak/IaHWHA U peaInu3alliy ero mpas, MpeACcTaBIeHUEM
O MaTeMaTH4YeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHHUM, Mpoueryp
Ipa)X/IaHCKOro O0OIIecTBa (HarpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO 3TUYECKHX
npoOJieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B ICSITEIIBHOCTU YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4yacTHE€ B PEIICHWH NPAKTHUUECKUX 33a7a4 MaTeMaTU4YecKOu
HAIpPaBJIEHHOCTH, OCO3HAHMEM BAKHOCTH MATEMAaTHYECKOrO 0Opa3oBaHUs HA MPOTSHKEHUU BCEU JKU3HH
JUIS YCIEITHON TPO(eCCHOHANBLHOM NEATEIHbHOCTH U PAa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HWHIMBUIYATbHOM TPAaeKTOPUU 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHYCCKOMY BOCHPHSTHIO MATEMATUYECKUX OOBEKTOB,
3a/la4, pelIeHul, pacCyKACHU, yMEHHIO BHIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTAIIMEH B JIEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTABICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOIIECTBA, TIOHUMAHUEM MaTEMaTUYECKOW HAyKH Kak
cdepbl YeNOBEYECKON NesTeNbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU IS Pa3BUTHUS IMBUIIM3ALINH,
OBIIAJICHHEM SI3BIKOM MAaTeMAaTHKH U MaTeMaTUYECKOW KyJbTYpOW KaK CpEeICTBOM MO3HAHHUS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMU UCCIIE0BATEIILCKOMN JACSITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHUPOBAHUE KYJILTYPbI 310POBbS M 3MOLMOHAJIBHOIO
0J1aronoTyyus:

TOTOBHOCTBIO TPUMEHATh MAaTE€MaTUYECKHE 3HaHUs B MHTEpPECax CBOETO 3J0pPOBbs, BEIACHUS
3I0pOBOT0 00pasa KU3HHU (370pOBOE MUTAHKUE, COATTAHCUPOBAHHBIN PEXXUM 3aHATHHN U OT/IbIXA, pETyJIsIpHas
¢u3nueckas aKTMBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, MpU3HAHHUEM CBOEro IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

OpUEHTAIINEH HAa TPUMEHEHNE MaTEeMaTHUYEeCKUX 3HAHUM /1T pelieHus 3a71a4 B 00JIaCTH COXPaHHOCTH
OKPY’KaIOIIEeH Cpelbl, TUTAHUPOBAHMS TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUN ISt
OKpY’Karollel cpeabl, OCO3HAHHWEM TIJI00ANBFHOTO XapakTepa SKOJOTHYECKHX MpoOieM M MmyTed ux
peuieHus;

8) ajanTanus K U3MEHAIIIUMCS YCJIOBUSIM COMAIbHOW M NPUPOIHOM cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UYHUCJIE YMEHUE YUUTHCS y APYTUX JIIOJAEH,
prOOpeTaTh B COBMECTHOM J1eATeIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OTBITA APYTHUX;

HE00XO0UMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4Hclie (GOPMYITHPOBATh UICH, TOHSATHUS,
TUTIOTE3bl 00 OOBEKTaxX W SBIEHHUSAX, B TOM 4YHCJIE paHEE HEW3BECTHBIX, OCO3HABATH JE(OUIIUTHI
COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO CHTYAIUIO Kak
BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIEC PEIICHHsSI U IeUCTBUsA, (HOPMYITHPOBATh U
OIICHUBATh PUCKHU U TTOCIIECTBUSI, JOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE yUeOHbIe JeiicTBUS



Ba3zoBble Jornyeckue geiicTBUA:

BBISIBJIATh M XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKM MATEMaTHYECKHMX OOBEKTOB, NMOHATHH,
OTHOLICHUH MEXJYy HOHATUAMH, (HOPMYyIUpOBAaTh ONpEAEICHUsS IOHATUH, YCTaHABIMBATh
CYLIECTBEHHBIN NPU3HAK KJIaCCU(UKALMU, OCHOBAHUSA Uil 000OLIEHNS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHPOBATH W  INPeoOpa3OBBIBATH CYXKJIEHHUS: YyTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJIITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M POTUBOpEUHs B (DaKkTax, NaHHBIX,
HAOJIOACHUAX W YTBEPXKACHUSX, MpeAiiaraTh KPUTEPUHU JUISL BBISBJICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

JieJIaTh  BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAyKTUBHBIX M HMHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTelbCTBA MAaTEeMATUYECKUX YTBEpXKAEHUH (IpsMble M OT MPOTHBHOIO),
IIPOBOJIUTH CAMOCTOSATEIIBHO HECIIOKHBIE 10KA3aTeNIbCTBA MAaTEMAaTUUECKUX (DAaKTOB, BEICTPAUBATh
apryMEeHTaluI0, HPUBOAUTH IPUMEpPbl M KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
pacCyXIcHHUs,

BBIOMpaTh croco0 pemeHus y4eOHOW 3amaun (CpaBHHUBATh HECKOJBKO BAPUAHTOB PEIICHHS,
BBIOMpATh HanOoJIee MOIXOASIIIHNI ¢ YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBUS.

UCIIOJIB30BATh BOMPOCHl KaK HMCCIIEAOBATEIbCKUIT HHCTPYMEHT IO3HAaHUS, (OPMYIHPOBATH
BOIPOCHI, (GPUKCUPYIOLIHE IPOTHBOPEUHE, TPOOIEMY, CAMOCTOSATEIILHO YCTAHABINBATh HCKOMOE H
naHHoe, HOPMHUPOBATh THIIOTE3y, apI'yMEHTHPOBATh CBOIO TO3UIHIO, MHEHHE;

MPOBOAMTH MO CAMOCTOSTENIFHO COCTaBICHHOMY IUIaHY HECJIOKHBIA SKCIIEPUMEHT, HEOOIbIIOe
UCCJICJOBaHHE IO YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, 3aBUCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSTENILHO (OPMYJIMPOBAaTh OOOOIICHUS M BBIBOJBI 110 pe3yJbTaTaM IPOBEIAEHHOTO
HaOJIO/ICHHUSI, HCCIICIOBAHUS, OIICHUBAThH JIOCTOBEPHOCTh TOYUYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHNI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BHUTHE MPOIECCA, a TAKXKe BBIABUraTh IMPEINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOUYHOCTh U U30BITOYHOCTh MH(OPMALINH, JAHHBIX, HEOOXOIUMBIX JIJIsl PEILICHHS
3a/1a4y;

BbIOMpATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IMUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (OpMY IpEeACTaBICHUS HH(POPMALIMK U UIUTFOCTPUPOBAThH PEIlIaeMble 3a/1a4l CXEMaMHU,
JrarpaMMaMu, HHOM rpadukoi 1 ux KOMOMHAIUSMU;

OLICHMBATh HAAEKHOCTh HMHPOPMAIMM [0 KPUTEPUSIM, NPEJIOKEHHBIM YUHUTEIEM WIIHU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATH U (DOPMYJIHPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSIMH U LENSIMU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MIMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHMSI 110 XO/ly PEUICHMs 3a/1a4i, KOMMEHTHUPOBATh MOJyYE€HHBIN pE3yJIbTaT;

B X0/1€ 00CY/IEHUS 33/1aBaTh BOIIPOCHI O CYIIECTBY 00CYKIaeMOI TEMBI, TPOOJIEMBI, pelaeMon
3aJ1a4M, BBICKA3bIBaTh UJIEH, HALIEJICHHBIE HA IOMCK PEIICHHUS, CONOCTABIATh CBOM CYKIEHHS C
CYXJIEHUSMH JIPYT'HX YYaCTHUKOB JMAliora, OOHAapyXHMBAaTh Pa3IMYMe M CXOJCTBO MO3MIMHU, B
KOPPEKTHOH (opMe popMyIUpOBATh pa3HOTIACHs, CBOM BO3PAKECHHUS;



® TQPEACTaBIATh pPE3yJNbTaThl pEIICHUS 3aJaud, OKCIEPUMEHTA, HCCIEOBAaHUS, IPOCKTa,
CaMOCTOSITENTLHO BBIOMPATh (hopMaT BHICTYIUICHHS ¢ yUETOM 33/1a4 MPE3EHTALNU U OCOOCHHOCTEH
ayAUTOPHH;

® [IOHMMAaTh M UCIIOJIF30BATH IPEUMYIIIECTBA KOMaH/IHON ¥ MHAMBUAYAIBHON PaOOTHI IPU PEILICHUN
y4eOHBIX MaTeMaTHYeCKUX 3a/1a4;

® [IPUHMMATH Eb COBMECTHON JAEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUI0 COBMECTHOI palboOTHI,
pacnpenesaTh BUIbI padoT, JOr0BapUBATHCS, 00CYKIATh IPOLIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFO/IeH;

® y4YacTBOBAaTh B IPYNIOBBIX (hopMax pabOThI (00CykIeH!s, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI
U JIPYTHUE), BBITOJIHATH CBOIO YAaCTh pabOTHI M KOOPIMHUPOBATH CBOM ICHCTBHSA C IPYTUMU WICHAMHU
KOMaHJIbl, OLIEHMBaTh Ka4yecTBO CBOET0 BKJIaga B OOWIMH MNPOAYKT MO KPUTEPHSM,
cOpMyITHPOBAHHBIM yJYaCTHUKAMHU B3aHMOJICHCTBHSL.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1eHCTBHS

Camoopranuzanmusi:
® CaMOCTOSITEIBHO COCTABIISATH IUIaH, aITOPUTM PEIICHUS 3a]]a41 (MU €r0 YacTh), BBIOUPATh CIoco0
pelieHrs ¢ y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(POPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:
® BJIAQNETh CINOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJS TIpoliecca U pe3ysibTara PEIICHHs
MaTeMaTHYCCKOM 3a1a9Hu;
® TPEIBHUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUU 33]]a4H, BHOCUTh KOPPEKTHUBBI
B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa AEATEIbHOCTH OCTABICHHON IENH U YCIOBHIM, OOBACHATD
MPUYMHBl JIOCTIDKEHUS WM HEIOCTIKEHUS IIeNd, HaXOAWTh OIIMOKY, JaBaTh OLIGHKY
MPUOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJbTATDBI

K koHIty 00yueHus B 7 kjacce o0y4aroImuiics MOIyduT CIeAyIOIINe IpeAMETHbIE pe3yIbTaThl:

Pacrio3HaBaTh M3ydeHHBIE TeOMETpHUYEcKUe (DUTYpBI, ONpPENeNATh UX B3aHMHOE PaCIOJIOKEHUE,
n300paxaTbh reOMETPUUYECKHE (PUTYPBI, BHITOJIHATH YEPTEXKHU 110 YCIOBHIO 3a7auu. MI3MepsaTh IMHENHbIE U
YIJIOBBIE BEIMYMHBL. PemaTs 3a/1a4i Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenatb rpyOyI0 OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B pealibHON JKU3HHU, Pa3MEPOB
PUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINYHUHBI.

Ctpouth 4epTeKH K T€OMETPUUECKUM 3a/1adaM.

[Tonp30BaTbcsl NMpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATh NPU3HAKHM U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 3aj1ay.

IIpoBOAUTH JIOTUYECKHUE PACCYKACHUS C UCIIOJIBb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKaMU PaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEIHMAHBI,
MIPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a1a4.

OnpenensaTh NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMH CeKyllas.
Omnpenenars napajielbHOCTh NPSMBIX ¢ IOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSIMOU 10
TOYEK APYrou MpsMOM.

Pemars 3a1aun Ha kieTyatoit Oymare.

[TpoBOIUTH BBIYUCIIEHHUS U HAXOAUTh YUCIOBBIE U OYKBEHHbIE 3HAUEHUS YIJIOB B T€OMETPHUECKUX
3aJlayax C HCIOIb30BAHMEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOIOYI'OJBHMKOB, CBOMCTB YIJIOB,



00pa30BaHHBIX MPH NEPECCUCHUH IBYX MapauIeIbHbBIX MPSAMBIX CeKyllel. Pemares npakTuyeckue 3a1a4u
Ha HaXO0KJICHUE YTJIOB.

Bnaners NoHATHEM TeOMETPUYECKOIO MECTa TOYEK. YMETh ONpeneNniaTh OUCCEKTPUCY yria U
CEPEIMHHBIN NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

@opMynMpOBaTh ONPEACICHUS OKPYXKHOCTM M Kpyra, XOpAbl M JUaMeTpa OKPY>KHOCTH,
II0JIB30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHSATh 3T CBOMCTBA IIPY PEILCHUH 3a]ad.

Biagers nOHATHEM ONMCAaHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh HAXOIUTH €€ LIEHT.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHCHI YITIOB TPEYTOJILHUKA MIEPECEKAIOTCS B OJHOM TOUKE, U O
TOM, 4TO CEPEIUHHBIC IEPIIEHAUKYIIIPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Biagets noHATHEM KacaTelIbHOM K OKPY’KHOCTH, I10JIb30BAThCSI TEOPEMON O NMEPIEHIUKYIAPHOCTU
KacaTelnbHOU U paguyca, IPOBEAEHHOIO K TOUKE KACaHUS.

ITonp30BaTbCsl NPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMH, ITOHMMATh MX IMPAKTUYECKUN
CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C IOMOIIBIO HUPKYJISA U JINHEHKH.

K koHIly 00yueHus B 8 kiacce o0yyaroImuiics MOIy4uT CIEAYIOIINE IPeAMETHbIE pe3yIbTaThl:

Pacnio3naBaThe OCHOBHBIE BU/BI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, I10J1b30BATHCS UX CBOMCTBAMU
IIPU PELICHUN F€OMETPUYECKHX 3a/]1a4.

ITpuMeHATH CBOICTBA TOUKH MEpeceYeHUsl MelaH TPeyrobHUKa (LIEHTpa Macc) B pEIIeHUH 3a/1a4.

Bragers moHATHEM CpeIHEH JIMHUM TPEYrOJbHUKA W TpalelMM, INPUMEHATb MX CBOMCTBA IIpU
penieHnu reoMeTpudeckux 3aaad. Ilonb3zoBarbesa Teopemoit Qaseca U TEOPEMON O IPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PeIIECHUs IPAKTUUECKUX 3a/1a4.

[TpuMeHATH NPU3HAKK [10J100US TPEYTOJIbHUKOB B PEIIEHUN T€OMETPUYECKUX 3a/1aU.

ITonp3oBatbes Teopemoit Iludaropa s pelieHuss reoOMETpUYECKHMX M IMPAKTUYECKHX 3ajiad.
CrpouTh MaTeMaTH4ECKYIO MOJIENb B IPAKTUYECKHUX 33/1a4aX, CAMOCTOATEIBHO JIeaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOLIUE JIJINHBI.

Biagets NOHATUSAMHU CHHYCA, KOCHHYCAa U TAHT'€HCA OCTPOrO yrja IpsAMOYTOJIBHOTO TPEYrOJIbHHKA.
ITonb30BaTbCs STUMHU IMOHATUAMU IS PEILIECHUS IIPAKTUYECKUX 3a1a4.

BoruncnsaTe (pa3aMuHbIME CIIOCOOaMHM ) TUIOIIA b TPEYTOJIbHUKA U TUIOIIA U MHOTOYTOJIBHBIX (DUTYD
(monB3ysch, Iie HEOOXOAMMO, KalbKyJISATOpoM). IIpUMeHSTH MoJlydeHHblE YMEHHS B MPAKTUYECKUX
3a/1ayax.

Biagers MOHATHAMHM BIIMCAHHOTO M LEHTPAJIBHOIO YIVIA, MCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriaax, yrilax Mexnay XopAaMH (CeKyUIMMH) M yrie MEX]y KacaTelbHOW M XOpIOM HpH pelieHHH
r€OMETPUYECKHX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA OIMCAHHOI'O
YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATH NONy4YEHHBbIE 3HAHMS HAa NPAKTUKE — CTPOUTh MATEMATHMYECKHUE MOJENM U 3a/1ad
peaibHOM JKM3HM W MPOBOAMTH COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM moao0us u
TPUTOHOMETPHH (TIONIB3YSACH, I/1€ HEOOX0IMMO, KAIbKYISATOPOM).

K koHIty 00yuyenus B 9 kjacce 00y4aromuics MONy4uT CISAYIOIINE PeAMETHBIE pe3yIbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJUTh C HX TOMOIIBIO pa3IUYHbIE
AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTOIbHUKA («pEUIeHHE MPSIMOYTOIbHBIX TPEYroJbHUKOBY). Haxonuts (c
MTOMOMUIBIO KaJIbKYJISATOPA) AJTUHBI U YTIIbI JJIs1 HETAOIMUHBIX 3HAYCHHH.

[Tonp3oBaTbes (GopMmysiaMd TPUBENCHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM JUIS
HAaXO0/ICHUs COOTHOILLEHUN MEXIY TPUTOHOMETPUUYECKUMHU BEIMYNHAMU.

Hcnons30BaTe TEOpEMBI CHHYCOB W KOCHUHYCOB JUIA HAaXOXACHUS pa3JIMYHBIX SJIEMEHTOB
TPEYroJbHUKa («pelleHne TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUECKHIX 3a/1a4.

Bnaners noHsATHsAMH NpeoOpa3zoBaHUs 10100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX (GUTYP.
[Tonp30BaTbest CBOMCTBAMU OJOOMS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIATE AJTMHBI U HAXOUTb YTIIbI y
noo0HbIX puryp. [IpuMeHaTh cBoiicTBa MOJ00US B MPAKTHUECKUX 3a/ladaX. Y METh PUBOAUTH TPUMEPHI
MOI00HBIX (PUTYP B OKPYKAIOIIEM MHUDE.



[Tonb30BaTbest TEOpEMaMu O TPOU3BECHUN OTPE3KOB XOP/I, O MPOU3BEACHUHN OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeIbHOMU.

[Tonp30BaThCsl BEKTOpAMU, TOHUMATh UX TEOMETPUUECKUN U (PU3HUECKUIH CMBICI, IPUMEHSTh UX B
peH_IeHI/II/I I‘eOMeTpI/I‘-ICCKI/IX nu (1)I/I3I/I‘-IGCKI/IX 3a1a4. HpI/IMeHHTb CKaJ'DIpHOC HpOI/ISBeHGHI/Ie BGKTOpOB JUIA
HaXO0XICHUA OJIMH U YFJIOB.

[Tonp30BaThCsI METOAOM KOOPJMHAT Ha IJIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH TE€OMETPUYECKUX U
MPaKTUYECKHX 3a]1a4.

BJIaI[eTb IIOHATUSIMHA HpaBI/IJIbHOI‘O MHOT" OerHBHI/IKa, JJIMHBI Opr)KHOCTI/I, JJIMHBL  AYyT'H
OKPY>KHOCTM WU PaJHAHHOM MEphl yria, YMETh BBIYMCIATH IUIOLIAJb Kpyra W e€ro udacreil. I[IpumeHsTh
MOJTyYEHHBIC YMEHHUSI B IPAKTHYCCKUX 3aa4ax.

Haxonuth ocu (WM EHTPBI) CAMMETPHUH (QUTYP, TPUMEHSATH JIBHKCHHS TJIOCKOCTH B MPOCTEHIITUX
CIIyyasix.

[IpuMeHATH NONy4YEHHBIE 3HAHWS HA IPAKTUKE — CTPOUTh MATEMATHYECKUE MOJENM Ul 3a1ad
peabHOM JKM3HW W TIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM IOA00US W
TPUTOHOMETPUYCCKUX QYHKIHH (TTOJIB3YSCh, T/Ie HEOOXOAMMO, KAIBKYJIATOPOM).

Conep:xaHue Kypca reomerpun 7-9 Kiaccos.

Ilpocmentmue zeomempuueckue guzypol

Touka, npsmas. OTpe3ok, Jyd. Yroia. Bunel yrios. CMexHble 1 BEpTUKalIbHbIE YIUIbL. bruccexkTpuca
yria.

Ilepecekaromuecs u mnapauenbHble npsMble. Ilepnennukynsapusie npsmele. llpusnaku
napajuieabHOCTH MpsMbIX. CBOMCTBA MapajlieNibHbIX NpsMbIX. [lepneHanKyIsp 1 HaKJIOHHAs K IMPSIMOH.

Mmuozoyzonvnhuku

Tpeyronbuuku. Buasl TpeyroabHukoB. Mennana, OuCCEKTpuca, BbBICOTA, CPEIHSS JIMHUS
TpeyrosibHuka. IlpusHaku paBeHcTBa TpeyroipHUKOB. CBoOWCTBA M NPU3HAKU PABHOOEIPEHHOTO
TpeyrojapHuka. CepequHHbIA NepneHaAuKysp orpe3ka. Cymma yrioB TpeyrojibHUKa. BHeliHue yrisl
TpeyroiapHuka. HepaBeHCTBO TpeyrosbHUKAa. COOTHOLIEHUS MEXAY CTOPOHAMU U yIJlaMU TPEyTrOJIbHHKA.
Teopema [Tudaropa.

[TonoGHble TpeyronbHukd. [Ipu3Haku momoOusi TpeyroiabHUKOB. TOUKM mepeceueHus MeAMaH,
OMCCEKTPUC, BBICOT TPEYTOJIbHHKA, CEPEIUHHBIX IMEPHEHAUKYJSIPOB CTOPOH TpeyroyibHuKa. CBOHCTBO
OuccekTpucel TpeyroipHuka. Teopema aneca. MeTpuyeckre COOTHOUIEHHS B MPSIMOYTOJIbHOM
TpeyroiapHuke. CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOro yrjia MpsSMOYTOJbHOIO TPEYrojibHUKa U
yraoB ot 0 1o 180. @opMyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OHOI0 M TOT'O K€ yIJIa.
Pemenne tpeyronbHukoB. Teopema CHHYCOB M TEOpEMa KOCUHYCOB.

YereipéxyronpHuku.  Ilapamienorpamm.  CBolicTBa M NpPU3HAKM  Mapajuieorpamma.
[IpsimoyronbHUK, poMO, KBajipaT, UX CBOWCTBa M mpusHaku. Tpanenus. CpelHss JUHUS Tpaneluuu U eé
CBONCTBA.

MHuoroyronpHukd. Bpinmykible MHOroyronbHUKU. CymMma yIJIOB BBITYKJIOTO MHOTOYTOJbHHKA.
IIpaBUIBHBIE MHOTOYTOJIBHUKH.

Okpyacnocms u Kpye. I'eomempuueckue nocmpoenus

OKpy’KHOCTb M KpyI. OJEMEHTBl OKPYKHOCTHM M Kpyra. lLleHTpanbHble M BIHCAaHHBIE YIJIBI.
KacarenbHas k OKpYKHOCTH 1 €€ CBOMCTBA. B3aMHO€E pacnonokeHne NpsMoi 1 OKpyKHOCTH. OnrcaHHas
U BIIMCAHHAsl OKPYKHOCTHU TPEYTOJIbHUKA. BIIMCaHHBIE U ONMCAaHHbBIE YETBIPEXYTOJIBHUKH, UX CBOMCTBA U
IIPU3HAKU. BrIMCaHHbBIE ¥ ONMCAHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepenuHHbII epeHUKYIISAp OTpe3Ka U OUCCEKTpUca yria
kak [MT.

I'eomeTpryeckue MNOCTPOEHUS LMPKYJIEM UM JIMHEHKOH. OCHOBHBIE 3aJaud Ha IOCTPOEHUE:
ITIOCTPOEHHE YIJIa, PABHOTO JAHHOMY, MOCTPOECHHE CEPEIMHHOIO IMEpPHEHIUKYIspa JTAaHHOTO OTPE3Ka,
IIOCTPOEHUE IMIPSIMOM, IPOXOAAINEH 4Yepe3 NaHHYK0 TOYKY M MNEPHEHIUKYISAPHOW MAHHOW IIPSIMOW,
MIOCTPOCHHUE OMCCEKTpUCHI TaHHOTrO yria. [locTpoeHue TpeyronbHHMKa MO 3aJaHHBIM AJeMeHTaM. MeToj
I'MT B 3apayax Ha IOCTPOCHHUE.

H3mepenue zeomempuueckux 6enuiun

Jnuna otpeska. PaccrosiHue mexxay AByms ToukaMu. PaccTosHue ot Touku 10 npsiMoi. Paccrosinue



MEXy MapaiieNbHBIMU TPSIMBIMHU.

[lepumeTp MHOTOYTOJIbHHKA.

JnHa okpy)HOCTH. [[1Ha 1yru OKpYyKHOCTH.

I'panycHas mepa yriia. BennunHa BMCaHHOTO yIJia.

[TonsiTHsI MIOMIAAN MHOTOYTOJIbHUKA. PaBHOBennkue Gurypsl. HaxoxeHue miomaay KBajpara,
MPSAMOYTOJIbHUKA, NTapaJieIorpaMMa, TPEyroJbHUKA, TPAICLHH.

[Tonsitre momaau kpyra. [nomans cekropa. OTHOIIEHKE TUTOIIA IEH MOJOOHBIX GUTYD.

Jlexapmoevie KoopOouHamul Ha NIAOCKOCMU

dopMysna paccTOSHUS MEXAY IBYyMs Toukamu. KooOpaumHAaThl cepelMHBl OTpE3Ka. YpaBHEHHUE
(burypsl. YpaBHEHHUS! OKPY)KHOCTH U TIPSIMOM. YTJI0BOH KOAI(DPHUITUEHT TPSIMOIA.

Bexmopui

[Tonstue BekTtopa. Mopaynb (mmHa) BekTopa. PaBHble BekTOphl. KoninmHeapHble BEKTODBHI.
Koopaunatsl BekTopa. CioxeHrue U BhIUMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha yucio. CkajaspHoe
Ipou3BeIeHNEe BEKTOpOB. KocHHYC yria Mexly AByMsl BEKTOpamHu.

T'eomempuueckue npeodpazosanusn

[Toustue o mnpeoOpazoBanuu ¢urypsl. JIBwxkenue ¢urypsl. Bumsl apmwxeHusurypsr:
napajuieJIbHbIN TEPEHOC, OCeBas CHMMETpHUA, IEHTpaJbHash CHUMMETpPHs, MOBOPOT. PaBHbIE (UTYpEHIL.
I'omoterus. [Tonobue duryp.

dnemenmul n02uKu

Onpenenenne. AKCMOMBI M TeopeMbl. JlokazaTenbcTBO. JJoka3aTenbcTBO OT MpOTUBHOTO. Teopema,
obOparHas nanHO. HeoOxonMMoe M JTOCTaTOYHOE YCIOBHS. YTMOTPEOJICHHE JIOTUYCCKUX CBI30KEC...,
mo ..., mo2oda u MoabKo mo2od.

TI'eomempusn ¢ ucmopuueckom pazeumuu

N3 wucropun reomerpun, «Hauama» Eximpa. MHeropusa naroro mnocrynara Esknuza.
TpuronomeTpuss — Hayka 00 U3MEPEHUU TPEYroJbHUKOB. [loCTpoeHNE MPABMIIBHBIX MHOTOYTOJTBHHKOB.
Kak 3apoaunace uyuesa koopauHar.

H.N. Jlo6auerckuii. JI. Diinep. @anec. [Tudarop.

IIpumepHoOe TeMaTHYecKoOe ILIaHMpoBaHue. I'eomerpus. 7 Kiace
(2 yaca B HezIeMO, BCEro 68 4acon)
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&= XapakTepucTHKA OCHOBHBIX BH/I0B
S = Conep:xanue y4eOHOro KoanuectBo
s = AeSITeJIbHOCTH YYeHHKA
= & MaTepuana 4acoB 5 . .

g (Ha ypoBHe Y4eOHBIX JeiicTBHIA)

I'nasa 1
IIpocreiimmue 12

reomerpuyeckue purypoi
U UX CBOJCTBA

1 Touku u npsaMbIe 1 IIpusooums TpUMepbl FTEOMETPUIECKUX
Uryp.
2 OTpe30K U ero JIMHA 2 puryp
Onucviéams TOUKY, MPSIMYIO, OTPE30K, JIyY,
3 JIyu. Yron. 3mepeHue yriios 2 YTOIL.
4 CMexHbIe U BEpTUKAJIbHBIE 3 Dopuyruposams:
VITBI onpeoenenus; PaBHBIX OTPE3KOB, CEPEIHHBI
OTpe3Ka, paCCTOSIHUSA MEXY ABYMS TOUKAMH,
5 lepren Ky nspHbIe IpsMbIe 1 JIOTIOJIHATEIIBHBIX JIy4el, pa3BEPHYTOrO yrIia,

6 AKCHOMEI 1 PaBHBIX YTJIOB, OMCCEKTPHCHI yIIla, CMEKHBIX
Y BEPTHKAJIBHBIX YIJIOB, IEPECEKAIOIINXCS
IPSIMBIX, IEPIEHAUKYIISIPHBIX IPSIMBIX,
NEePIEHINKYJIApa, HAKIOHHOM, PaCCTOSIHUS OT

[ToBTOpEeHue n 1
cucTeMaTu3anus yueoHoro
MaTepuaia




XapakTepucTHKA OCHOBHBIX BU/10B

<
=g
“E’ o Conep:kanue y4eOHOT0 KoanuecTBO eSITETLHOCTH
s = YYeHHKA
= 2 marepuasa Hacos (Ha ypoBHe y4eOHBIX JelCTBHIl)
=
Kontposbnas padora Ne 1 1 TOYKH JI0 MPSIMOI;
ceoticmea: PacIooKEHHsI TOUEK Ha MPSMOH,
U3MEPEHUs OTPE3KOB U YIJIOB, CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB, IEPIIEHAUKYIISIPHBIX
IPSMBIX; OCHOBHOE CBOICTBO MPSAMOH.
Knaccuguyuposams yrisl.
Hoxkazvieams.: TEOPEMBI O IIEPECEKAIOIUXCS
IPSIMBIX, O CBOWCTBAaX CMEKHBIX U
BEPTUKAJIBbHBIX YIJIOB, O €IUHCTBEHHOCTH
IPSIMOM, IEPIIEHUKYJIIPHON JaHHOH (cityyai,
KOTJ]a TOUKa JIEXKUT Ha JAHHOM MPsIMON).
Haxooums nnuny oTpeska, rpagyCHYIO MEpY
yria, UCIOJIb3ysl CBOUCTBA UX U3MEPEHUH.
H306padxcams ¢ TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB I'€OMETpUUYECKHE (DUTYPBI:
OTpE30K, JIy4, YTOJl, CMEXHbIE U
BEPTUKAJIbHBIC YTJIbl, IEPIEHIUKYIISIPHBIE
IpsIMbIE, OTPE3KHU U JIyUH.
Ilosicnamy, 4TO TaKOE aKCMOMa, ONpeIeIeHuE.
Pewams 3a1aun Ha BBIYKCIICHUE U
JI0Ka3aTeabCTBO, IPOBOJISI HEOOXOIUMBIE
JI0Ka3aTeJbHbIE PACCYKICHUS
I'naga 2 20
TpeyroabHuku
7 PaBHbIE TPEYTOIBHUKH. 3 Onucviéams CMBICIT IOHITHS «paBHbIE
BericoTa, mennaHa, ¢urypsn». [IpuBOIUTH IpUMEpPHI paBHBIX
OucceKTpuca TpeyrojibHUKa ¢uryp.
8 Teprxi 1 BTOpoi MpHsHAKH 5 H306pasxcams 1 HAXOAUTH HA PUCYHKaX
PABCHCTBA TPEYTOJEHHKOB PaBHOCTOPOHHUE, paBHOOEAPEHHBIE,
IPSIMOYTOJIbHBIE, OCTPOYTOJIBHBIE,
9 PagHoOepeHHbII 4 TyHOYTOJbHbIC TPCYTOJIbHUKU 1 UX 3JICMCHTHI.
TPEYTOJbHUK U €r0 CBOMCTBA Knaccugpuyuposams TpeyroabHUKH 110
10 | [Ipu3HaKu paBHOOEIPEHHOTO 2 CTOpOHAM H yIJIaM.
TPeYrONBHIKA Dopmynuposamy:
onpeoeneHus: 0OCTPOYTOIBHOIO,
11 Tperuii npu3HAK paBeHCTBA 2 TYIIOYT'OJIBHOTO, IIPSIMOYT'OJIBHOTO,
TPEYTOILHUKOB paBHOOEPEHHOT0, PABHOCTOPOHHETO,
12 TeopeMbl 1 Pa3HOCTOPOHHETO TPEYTOJILHUKOB;
OMCCEKTPUCHI, BEICOTHI, MEAHAHbBI
TloTopenne u 2 TPEYTOJILHUKA; PABHBIX TPEYTOJILHUKOB;
CHCTEMaTH3AIHS yIeOHOTO CEPEIMHHOTO TEPIEHANKYIISAPA OTPE3KA;
Matrepuasa IIEpPUMETPA TPEYTOJILHHUKA;
Kontponbras padota No 2 1 ceolicmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA,

CEPEMHHOrO NEPIEHANKYIISIpa OTpe3Ka,
OCHOBHOT'O CBOMCTBA PABEHCTBA
TPEYrOJIbHUKOB;

NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB,
PaBHOOEIPEHHOTO TPEYTOJIbHHKA.
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= T XapaKTepuCTHKA OCHOBHBIX BH0B
S 2 Conep:kanue y4eOHOT0 KoanuecTBO eSITETLHOCTH
2 = Y4YeHUKa
= 2 marepuasa Hacos (Ha ypoBHe y4eOHBIX JelCTBHIl)
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Hoxkazvieamsb TEOPEMBL: O €AMHCTBEHHOCTH
IPSIMOM, IEPIIEHUKYJIIPHON JaHHOH (cityyai,
KOTI'J]a TOYKa JIEXHUT BHE JaHHOU MPsAMOM); TpH
NPU3HAKA PABEHCTBA TPEYTOJIbHUKOB,;
IPU3HAKU PABHOOEPEHHOIO TPEYTIOJIbHUKA;
TEOPEMBI O CBOMCTBAX CEPEIUHHOIO
HEepIeHNKYIIIpa, PABHOOEPEHHOIO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Paszvacuams, 4TO Takoe TEOpEMa, ONUCHIBATH
CTPYKTYpy TeopeMbl. OOBSACHATH, KaKyto
TEopeMy Ha3blBAaIOT OOPAaTHOMN JaHHOMU, B UéM
3aKJII0YAETCsl METOJ] JI0KA3aTeNIbCTBA OT
npoTUBHOTO. [IpUBOAUTE IpUMEPEI
HCIIOJIb30BaHUs ATOI0 METO/A.
Pemate 331241 Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO
I'naga 3
I[HapanneabHbie npamsbie. Cymma 15
YIJIOB TPEYroJbHUKA
13 | [NapannenbHble IpsMble 1 Pacnosznasams Ha yepTexax napajuieabHble
14 | [Ipu3HaKH MapaIeTbHOCTH 2 HPAMBIC. .
IpAMEIX N300pakaTh ¢ HOMOIIBIO JINHEHKHU U
YTOJIbHUKA TTapaJuIeIbHBIE MPSIMBIE.
15 | CBoiicTBa mapauienbHbIX 3 Onucwiamp yriibl, 00pa30BaHHbBIE IPH
pAMBIX [IEPECEUECHNH JIBYX IPSIMBIX CEKYLICH.
16 CymMa yriioB TpeyrojbHUKa 3 Dopmynupoeanms:
onpeoenenus: NapaieIbHbIX NPSIMBIX,
17 HpsmoyromnbHbIH 2 pPacCTOSIHUSA MEXY NapasuleIbHBIMU
TPCYroJbHUK IIPSAIMBIMH, BHEIIHETO yTJla TPEYrOJIbHUKA,
18 | CoiicTBa IpsSMOYTOJIBHOTO 2 THIOTCHY3BI 1 KaTeTa,
TpeyroNbHAKA ceoticmea: apaienbHbIX MPSAMBIX; YTJIOB,
00pa30BaHHBIX MTPH MEPECCUECHUH
Iosropenue n 1 NapaJUIENbHbIX PAMBIX CEKYILEH; CyMMBI
CHCTEMATH3aIHs y1eOHOTO YJIOB TPEYTOJILHUKA; BHELIHETO yIJIa
Matcepraia TPEYTOJILHUKA; COOTHOIIEHUH MEXK Ty
KonTtponbHas padora Ne 3 1 CTOpPOHAMH U YIJIaMH TPEYTOJIbHUKA;

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE
CBOWCTBO MapajlIeNbHbIX MPSIMBIX;
NPU3HAKU: TIAPAIUIETBHOCTH PAMBIX,
pPaBEeHCTBA NMPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
Hoxkazvieams.: TEOPEMBI O CBONCTBAX
napajieNIbHBIX MPSMBIX, O CyMME YTJIOB
TPEeYrojbHUKA, O BHEIIHEM yTJIe
TPEYroJbHUKA, HEPABEHCTBO TPEYTOJbHUKA,
TEOPEMBbI O CPAaBHEHUU CTOPOH U YTJIOB
TPEYroJbHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPU3HAKH




XapakTepucTHKA OCHOBHBIX BU/10B

=
=g
S = Conep:xanue yueOHOro KouaunyecTBo
z = AeATeTbHOCTH YUEeHHKA
= & MaTepuaja 4acoB 5 . N
g (Ha ypoBHe y4eOHBIX JelCTBHIl)
napaulebHBIX IPSIMbIX, PABEHCTBA
NPSIMOYTOJBHBIX TPEYTOJIHHUKOB.
Pewamyp 3anaun Ha BBIUKCIICHHUE U
JI0Ka3aTeJIbCTBO
I'nasa 4
OKpY:KHOCTb U KPYT. 17
I'eomeTpnueckne mocrpoeHust
19 I'eomeTpuueckoe MecTo 2 Ilosachams, 4TO Takoe 3aja4ya Ha MOCTPOCHHUE;
ToueK. OKpPYKHOCTb U KPYyT reomerpuyeckoe mecto Touek (I'MT).
N ITpuBoauts npumepsr I MT.
20 Hekotopsie cBolicTBa 3 PHBOI PHMEp .
H306padxcams Ha pUCYHKaX OKPYKHOCTb U €€
okpyxHocTu. KacaTenbHas k
AJIEMEHTBI; KacaTeIbHYI0 K OKPYKHOCTH;
OKPYKHOCTHU
OKPY>KHOCTb, BICAaHHYIO B TPEYTOJIbHUK, U
21 | OnucanHas ¥ BIIMCaHHASA 3 OKPY>KHOCTb, OITMCAHHYIO OKOJIO HETO.
OKpY>KHOCTH TPEYTOJIbHUKA OnuceiBaTh B3aMMHOE PACIOJIOKEHNE
22 3aiayn Ha IOCTPOEHUE 3 OKpYHKHOCTH 1 HMPAMON.
Dopmyauposamy:
23 Meron reoMeTpuuecKux MecT 3 onpeoeneHus: OKPYXKHOCTH, KpyTa, UxX
TOMEK B 3a/1a9aX Ha AJIEMEHTOB; KacaTeJIbHOM K OKPYKHOCTH;
ITOCTPOCHUE OKPY>KHOCTH, OIIMCAHHOU OKOJIO
ToBTOpEHNUE 1 2 TPEYTOJIbHUKA, U OKPYKHOCTH, BIIMCAHHOH B
CHCTeMaTH3alus y4eOHOro TPEYTOJIbHUK,
Marepuaia ceoticmea: CepeTMHHOTO MEePHEeHINKYIsIpa KaKk
I'MT; Ouccextpucsl yria kak ' MT;
KontponbHas padora Ne 4 1

KacaTeJIbHON K OKPYKHOCTH; TMaMeTpa U
XOpZbl; TOYKHU NIEPECCUCHUS CEPEIUHHBIX
MEPIEHIUKYIISIPOB CTOPOH TPEYTOJIbHUKA;
TOYKHU NIepeceyeHns OMCCEKTPUC YTIIOB
TPEYTOJIbHUKA;

Npu3HaKuy KacaTeabHOM.

[lokazvieamb: TEOPEMBI O CEPETUHHOM
NEepIEHINKYIIApe U OUCCEKTpUCE yria Kak
I'MT;

0 CBOMCTBaxX KacaTellbHO; 00 OKPY>KHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, OIIMCAHHON OKOJIO
TPEYroJIbHUKA; IPU3HAKU KACATEIBHOM.
Pewiampb 0CHOBHBIE 3a1a4 HA TIOCTPOCHHUE:
IIOCTPOEHHUE YIJIa, PABHOI'O JaHHOMY;
ITIOCTPOEHNE CEPEAVHHOTO MEPIICHINKYJIsApa
JTAHHOT'O OTPE3Ka; IOCTPOEHHUE MIPSAMOH,
MIPOXOJAIIEH Yyepe3 JaHHYI0 TOUKY U
NEPIEHIUKYIISIPHON JaHHOM IPSIMON;
IIOCTPOCHHE OMCCEKTPUCHI JAHHOTO yTJIa;
IIOCTPOEHUE TPEYTOJIbHUKA I10 IBYM CTOPOHAM
U YTy MEXJly HUMU; II0 CTOPOHE U IBYM
MIPUJICKALUM K HEN yIJIaM.

Pemats 3a1a4n Ha MOCTPOEHUE METOIOM




XapakTepucTHKA OCHOBHBIX BU/10B

=
o &
]
S = Conep:xanue yueOHOro KouaunyecTBo
z NeSITeJIbHOCTH YYeHHKA
= S MaTepuaia 4yacoB . N
g (Ha ypoBHe y4eOHBIX JelCTBHIl)
I'MT.
Cmpoums TPEyTOIbHUK 110 TPEM CTOPOHAM.
Pewamy 3anaun Ha BIUKCIICHHE,
JI0Ka3aTeJIbCTBO U MIOCTPOCHHE
O0o0menune
M CHCTEMATH3ALNA 4
3HAHUI yYaluxcsi
VYnpaxxneHus 11 HOBTOpEHUs Kypca 7 3
KJjlacca
KoHntponbhas padora Ne 5 1

IIpumepHoe TeMaTHYeCKOe IUIaHMpoBaHue. ['eomerpus. 8 kinace
(2 gaca B HezeII0, BCEro 68 4acon)
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&= XapakTepucTHKA OCHOBHBIX BH/I0B
S 2 Conep:xxanue yueOHOT0 KosnuectBo
2z = JAesITeJIbHOCTH YYeHUKA
s MaTepuaja 4acoB . .
= g (Ha ypoBHe y4eOHBIX AelCTBHIA)
I'naga 1 29
YeThIpEXyroJbHUKH
1 YeThIpEXyTOILHUK U €T0 2 llosachsams, 4TO TaKOE YETHIPEXYTOJIbHUK.
HIIEMEHTBI OnuchIBaTh 3JIEMEHTHI YEThIPEXYTOJILHUKA.
. Pacno3znaséamu BbITyKIIble U HEBBITYKIIbIE
2 [Tapamnenorpamm. CBolicTBa 2 N
YeTHIPEXYTOIBHUKH.
napajuiesorpaMma
H306pascams 1 HAXOAUTH HA PUCYHKaX
3 [Tpu3Haku napanienorpaMma 2 YeTHIPEXYTOIFHUKN Pa3HBIX BHJIOB U UX
4 [TpstmoyronbHUK 2 SJICMCHTBI.
Dopmynuposamo.:
5 Pom0 2 onpedesnenus: TIapajieaorpaMmma, BbICOThI
6 KBaapar 1 napajuiesiorpaMma; npsiMoyrojbHUKa, pomMoa,
KBaJpaTa; cpeiHell TMHUM TPEyroJbHHUKA;
Kontponbras pabora Ne 1 1 TpaIeluH, BEICOTHI TPATIEIUH, CPEIHEN IMHUK
7 CpeHss TNHHS 1 Tparenuy; LeHTPAIbHOTO yIia OKPYKHOCTH,
TPEYTroJIbHUKA BIIMCAHHOT'O yIJIa OKPY>KHOCTH; BIIMCAHHOI'O U
OINHMCAaHHOTO YEThIPEXYTOJIbHHKA,
8 Tpaneuus 4 y .
ceoticmea: mapajienorpaMma, IpsSMOyroJibHUKa,
9 [lenTpanbHble U BOIUCAHHbBIE 2 poMba, KBajjpaTa, CPeJHUX JIMHUM TPEeyroJbHUKA
yTIIBI U Tpalleluy, BIUCAHHOI'O YIJIa, BIUCAHHOTO U
OINHMCAHHOTO YETHIPEXYTOJIbHUKA;
10 | BuucaHHBIC U ONIFICAHHBIE 2 pexy ’
. npusHAaKuy. TapajenorpaMmma, npsMoyrojJbHUKa,
YeTBIPEXYTOIbHUKHI
poM0a, BHUCAHHOTO U OMTUCAHHOTO
KonTponbnas padota Ne 2 1 YETBIPEXYTOJIbHUKA.

[lokazvieamsb: TEOPEMBI O CyMME YTIJIOB
YETBIPEXYTOIBHUKA, O TPATyCHON Mepe
BIIMCAHHOI'O YIJia, O CBOMCTBAX U MPU3HAKAX
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napajuiesiorpaMma, IpsiMoyrojibHHUKa, poMOa,
BIIMCAHHOI'O U OMMCAHHOT'O YEThIPEXYTOIbHUKA.
Ipumenamo U3ydeHHbIE ONPEIETICHHS, CBONCTBA
Y IIPU3HAKU K PELICHUIO 3a7a4
I'naga 2 16
IHoxo0ue TpeyroibLHUKOB
11 | Teopema @aneca. Teopema o 6 Dopmynruposams:
MIPOMOPLUUOHAIIBHBIX OTPE3Kax onpeoeneHue TOJOOHBIX TPEYTOJIbLHUKOB;
12 | Mono6usie Tpeyrommuxn 1 ceoticmea: MeJIaH TPeyroJbHUKa, OMCCEKTPUCHI
TpPEeYroJbHUKa, ePECeKAIOIUXCS XOP/,
13 HepBLIf/'I IIPpHU3HAK nonoous 5 KacaTeJIbHOU U CGKyHIGf/I;
TPCYTroJIbHUKOB npu3Haxy MoJ00usl TPEyTrOJIbLHUKOB.
14 | Bropoii u TpeTHii mpu3HaKu 3 Hoxasvieams:
MOOGHS TPEYrOTBHHKOB meopembl: CDanevca, 0 MPOMOPIIHOHATBHBIX
OTpe3Kax, O CBOICTBaX MeJMaH TPEYroJbHUKA,
KonrponbHrast pabora Ne 3 1 OHMCCEeKTPUCHI TPEYTOJIbHUKA;
ceoticmea: TIEpeceKaroluXcsl Xop, KacaTeabHOU
U CEeKyLIEH;
npusHaKy MoJ00usl TPEyTroJIbHUKOB.
IIpumenamob U3y4eHHbIE ONPEAETICHHS, CBONCTBA
Y IIPU3HAKU K PELICHUIO 3a7a4
I'nasa 3
Pemienue npsiMmoyroJibHbIX 14
TPeYroJbHUKOB
15 | Merpuyeckue COOTHOIIECHUS 1 Dopmynuposamn.:
B IIPSIMOYTOJIbBHOM onpeoeneHus: CUHyca, KOCUHYycCa, TaHT'€HCa,
TPEYroJbHUKE KOTaHT'€HCa OCTPOro yria NpsMOYTrOJIbHOTO
16 | Teopema [Iucgaropa 5 TDEYTOTIbHITKA,
€601iCMeEa. BhIPAKAIOIINE METPUUECKUE
KonTponsnas padora Ne 4 1 COOTHOILIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE
17 | Tpuronomerpuueckue 3 Y COOTHOLIEHMS MEXKIY CTOPOHAMH U §
(bYHKIIHH 0CTPOTO yTia 3HAYCHUSIMU TPUTOHOMETPUUYECKUX (QYHKIIHHI B
MPAMOYTOBHOTO IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPeyrofbHUKa 3anucwvieams TpUroHOMeTpuUeckre GopMyIbl,
BBIPAXKAIOIINE CBSI3b MEXKTY
18 | Pemenne mpsMOyroIbHBIX 3 TPUTOHOMETPUYECKUMHU (QYHKUIUSIMU OJTHOTO U
TPCYTOJILHNKOB TOTr'O € OCTPOro yrIia.
KouTponsHas pa6ota Ne 5 1 Pewams npsiMoyTobHBIE TPEYTOJIBHUKH.

Joxa3zvieams:

meopemy 0 METPUIECKUX COOTHOIICHHSX B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY
[Tucaropa;

¢ opmynbl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC OJTHOTO M TOTO YK€ OCTPOTO
yria.

Bvi600ums 0cCHOBHOE TPUTOHOMETPUIECKOE
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TOXKJIECTBO U 3HAYEHUS CUHYCa, KOCUHYCA,
TaHreHca U KoTaHreHca ajist yrioB 30°, 45°, 60°.
IIpumenamo ¥3y4eHHbIE ONPEIETICHUS, TEOPEMBI
1 GOPMYJIBI K PEIICHUIO 33124
I'nasa 4
MHOroyroJibHUKH. 10
[Mnomaabs MHOTOYroJbLHUKA
19 MHOTOYTOIBHUKH 1 Toscname, 4TO TaKoe ILIOIIALb
MHOTOYTOJIbHUKA.
20 ITousTue mwIomagu y
OnuceiBaTh MHOTOYTOJILHUK, €70 JIEMEHTHI;
MHOTOYTOJIbHUKA.
BBINYKJIBIC W HEBBIMYKIIBIC MHOTOYTOJIbHUKH.
[Inomane npsAMOYTroJIbHUKA
N300paxaTh 1 HAXOUTH HA PUCYHKAX
21 | Ilmomaas mapauienorpaMma 2 MHOTOYTOJILHHK H €TO DJIEMEHTEI;
22 | [iomans TpeyropHIKa 2 MHOTOYTOJIbHHK, BIUCAHHDIH B OKPYKHOCTD, 1
MHOT'OYTOJIbHUK, OITCAaHHBIA OKOJIO
23 | Ilmomanp Tpanenuu 3 OKPY/KHOCTH.
Kontponbnas pabora Ne 6 1 Dopmynuposams:
onpeoeneHus: BIUCAHHOTO U OMHUCAHHOTO
MHOTOYTOJIbHUKA, IJIOMIAI MHOTOYTOJIbHUKA,
PaBHOBEIMKUX MHOTOYTOJIbHUKOB;
OCHOBHbLE C80UICMEA TIFIONIAT! MHOTOYTOJIbHUKA.
lokazvieams: TEOPEMBI O CyMME yTJIOB
BBIITYKJIOTO N-YTOJIbHUKA, TUTOTIA/IN
MPSIMOYTOJIbHUKA, MJIOMIAAN TPEYTOJIbHHKA,
TUTOIIAH TPATICIHH.
Ipumenamo U3y4eHHbBIE ONPENCTICHHUS, TEOPEMBI
1 (GOpMYJIbI K PELICHHIO 3a7a4
IToBTOpPEHHE
H CHCTEMATH3AINA 6
y4eOHOTro MaTepuaja
YrpakHeHus A1 MTOBTOPEHHs Kypca 8 5
KJacca
KonrtponsHas pabora Ne 7 1

IIpumepHoe TeMaTHUYecKOe INIaHMpPoBaHue. I'eomerpus. 9 Kki1ace
(2 yaca B HezemMIO, BCero 68 4acon)

Pemenue TpeyroibHHKOB

<
& 4 XapakTepucTHKa OCHOBHBIX BU/10B
S = Copepxxanue yueOHOT0O KosmuectBo
z = NAeATEeJbHOCTH YYCHUKA
= & MartepuaJa 4acos 6 . .
g (Ha ypoBHe y4eOHBIX el cTBHIA)
I'nasa 1 16
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s = YUYEHHKA
= 2 Marepuasa Hacos (Ha ypoBHe yueOHBIX JeilcTBUIl)
=
1 CuHyc, KOCHHYC, TAHT€HC U 2 Dopmynruposams:
koTaHresnc yrna or 0 go 180 onpeodeneHus: CUHyca, KOCUHYca, TaHTeHCa,
2 Teopema KOCHHYCOB 3 KOTE}HFGHC& yrija ot 0 10 180" }
C601iCME0 CBSA3M JJIUH TUAroHalIel U CTOPOH
3 TeopeMa CHHYCOB 3 napajJiejorpaMmma.
4 Pellierie TPEyTOIbHUKOB 3 Dopmynuposams U pa3bsICHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BrIunciasaTe
5 DopMyJIBI IS HAXOXKICHHS 4 3HAYEHUE TPUTOHOMETPUUECKON (DYHKIMH yTIia
ninomannd TpeyrojabHUKa 10 3HAYEHHUIO OJTHOM M3 €T0 3aJIaHHBIX (PYHKITUH.
KouTpousHas padora Ne 1 1 Dopmynuposams U JOKa3bIBaTh TEOPEMBI:
CHUHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBbI
KOCHHYCOB ¥ CUHYCOB, O TUIOIIAJ OIKUCAHHOTO
MHOI'OYT'OJIbHHUKA.
3anucviéamsv 1 TOKa3bIBATH (GOPMYIIBI IS
HaxO0KJICHHUS IJIOIIAIA TPEYTOJIbHUKA, PaINyCOB
BIMCAaHHOW U ONHCAHHON OKPYKHOCTEN
TPEYroJIbHUKA.
Ilpumensimov U3y4eHHBIE ONPEICICHUS, TEOPEMBI
1 (GOPMYIIBI K pELICHHIO 3aa4
I'nasa 2 8
IIpaBuiIbHBIE MHOTOYIOJbLHUKHU
6 [IpaBunbHBIE 4 Hoscnams, 4TO TaKOE LIEHTP U IIEHTPATBHBIN
MHOTOYTOJBHUKH U UX YTOJI IPaBUJILHOTO MHOTOYTOJIbHUKA, CEKTOP U
CBOMCTBa CErMEHT Kpyra.
7 JliHA OKPYKHOCTH. 3 Popayuposamo:
TLromans kpyra onpfdeﬂeﬂue MPaBUIILHOTO MHOTOYTOJIbHUKA;
c601icmea MPaBUILHOTO MHOTOYTOJIbHUKA.
KontponbHaspabora Ne 2 1 Jloxazbieame CBOWCTBA MPABUILHBIX
MHOTOYTOJIbHUKOB.
3anucvieams 1 pa3bICHITH (POPMYIIBI JJIUHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.
3anucvieams 1 1OKa3BIBaTh (HOPMYIIBI ATUHBI
JIyTH, TITOMIAIN CEKTOpa, POPMYIIBI IS
HAaxXO0KJI€HUS PaJNyCOB BIMCAHHOW U OMUCAHHOMN
OKPY>KHOCTEH MTPaBUILHOTO MHOTOYTOJIbHUKA.
Cmpoumsb ¢ TOMOUIBIO HUPKYJIS U JIMHEUKU
MPaBUJILHBIE TPEYTOJIBHUK, YETHIPEXYTOIHHUK,
HIECTUYTOJIbHUK.
Ipumensimv U3ydeHHBIE OTPEIETICHUS, TEOPEMBI
1 (GOPMYJIBI K PEIICHHIO 3a1a4
I'naga 3
JexapToBbl 11
KOOP/JAUHATHI HA MJIOCKOCTH
8 Paccrosinue Mexay nByms 3 Onucvieams MPIMOYTOIBHYIO CUCTEMY

TOYKaMH C 33laHHBIMU
koopanHatamu. KoopanHarsl
CEepEeMHBI OTPE3KA

KOOpJUHAT.
Dopmynuposams: ONpPEEIIEHNE YPaBHEHUS
¢burypsl, He06X0IMMOE U TOCTATOYHOE YCIIOBHS




XapakTepucTHKA OCHOBHBIX BU/10B
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=
9 VYpaBueHnuehurypsl. 3 MapauIeIbHOCTH JIBYX MPSIMBIX.
YpaBHEHUE OKPYKHOCTH 3anucvieams 1 10Ka3bIBaTh (OPMYJIBI
10 | Vpasaenue mpamoi 5 paccTosHUS MEX]Ty IByMsI TOUKaMHu, KOOPAUHAT
CepeIMHBI OTPE3Ka.

11 | Yruosoi ko3 dunment 2 Bui600ums ypaBHEHHE OKPYKHOCTH, 00LIee
IpPsAMOM ypaBHEHUE IIPSIMOM, YpPaBHEHHE NIPSIMOM C
KontponbraspabdoTa Ne 3 1 YTJIOBBIM KOO QULHEHTOM.

Hoxkazvieams HEOOXOIUMOE U JOCTATOYHOE
yCIIOBUE MapajIeIbHOCTH ABYX MPSMBIX.
IIpumensamo n3ydeHHBIE ONPECIICHHS, TEOPEMBI
1 GOPMYJIBI K pELICHHIO 3aa4
I'nasa 4
12
BekTops!
12 | [lonsTue BexTopa 2 Onucviéamsb TOHATUS BEKTOPHBIX U CKAISIPHBIX
13 | Koopmumarssextopa 1 BeJIMYMH. IITIOCTpUpOBaTh MOHSATHE BEKTOPA.
Dopmynuposams:

14 | CioxeHue v BHIMUTAHUE 2 onpedenenus; MOyl BEKTOPA, KOJTMHEAPHBIX
BCKTOPOB BEKTOPOB, paBHBIX BEKTOPOB, KOOpAUHAT

15 | Ymuoxenwue BeKTOPA HA 3 BEKTOPA, CyMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
— MPOTUBOMOJIOKHBIX BEKTOPOB, YMHOXKEHUS

BEKTOpPA Ha YHCII0, CKAJSIPHOTO IIPOU3BEICHUS
16 | CkamsipHOE NMPOU3BEICHUE 3 BEKTOPOB;
BEKTOPOB C601iCcmMea: PaBHBIX BEKTOPOB, KOOPIUHAT
KoutposnbHaspaGota Ne 4 1 PaBHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB,
KOOpJMHAT BEKTOpPA CYMMBI M BEKTOPA Pa3HOCTH
JIBYX BEKTOPOB, KOJUTHHEAPHBIX BEKTOPOB,
YMHOKEHUS BEKTOPA Ha YHCJIO0, CKATSIPHOTO
MIPOM3BEICHHUS ABYX BEKTOPOB,
MEPIICHIUKYISIPHBIX BEKTOPOB.
loka3zvieams TEOPEMBIL: 0 HAXOKICHUH
KOOpJMHAT BEKTOpa, 0 KOOPJAWHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 yCIOBUU
KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHHUH
CKaJISIPHOTO TIPOM3BENICHUS ABYX BEKTOPOB, 00
YCIIOBUY TIEPIICHNKYJISIPHOCTH.
Haxooums xOCUHYC yTIIa MEXIy IBYMS
BEKTOPAMH.
IIpumensamo n3ydeHHbIE ONPEECIECHHS, TEOPEMBI
1 (GOpMYJIbI K pELICHHIO 3a7a4
I'nasa 5
I'eomeTpnueckue 13
npeodpa3oBaHuMA

17 | ABmwxenue (mepeMericHue) 4 I1Ipusooums ipuMepsI Ipeodpa3oBanus GUryp.
¢burypsrl. [lapannenbHbId OmnuceiBaTh nipeoOpazoBanus GUTyp:

HepeHoc napauIeIbHBIA IEPEHOC, OCEBasi CAMMETPHS,

18 | Ocepas i teHTpanbHas 4 IEHTpaJIbHAs CAMMETPHS, [IOBOPOT, TOMOTETHSI,

cumMmerpuu. [loBopor

mogooue.




=
= T XapakTepucTHKA OCHOBHBIX BU/10B
S 2 Conep:kanue y4eOHOr0 KosaunuecTBo HeATETLHOCTH yIeHHKA
S =
= 2 Marepuasa Hacos (Ha ypoBHe yueOHBIX JeilcTBUIl)
=
19 | I'omotetus.ITogobue puryp 4 Dopmynuposams.
Kontponsaspabora Ne 5 onpeoeneHus: NIBUKEHUS; PABHBIX qmruyp; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO MPSIMOM; TOUEK,
CUMMETPUYHBIX OTHOCHTEIBHO TOUKH; (DPUTYPBI,
UMEIOLIEH 0Ch CUMMETpUH; GUTYPBI, UMEIOIIEH
LEHTP CUMMETPHUH; TTOT00HBIX (QUTYD;
ceoticmea: BUKEHUS, apajieIbHOro MepeHoca,
0CEBOI CHUMMETPHH, IICHTPAILHOW CUMMETpPHH,
MOBOPOTAa, TOMOTETHUH.
Jokazvieams TEOPEMBI: O CBOMCTBAX
MapajuieIbHOTO MePeHO0ca, 0CEBOM CUMMETPHH,
LEHTPAJIbHOW CHMMETPHH, ITIOBOPOTA,
rOMOTETHUH, 00 OTHOILICHUU TUIOIIAACH
MOJOOHBIX TPEYTOJILHUKOB.
IIpumenamo U3y4eHHbIE ONPENCTICHHS, TEOPEMBI
1 GOPMYIIBI K PEIICHUIO 33124
IToBTOpPEHME
M CHCTEeMATH3ALNA 8
y4eOHOIro MaTepuaja
YrpakHeHus AJi1 MOBTOPEHHs Kypca 9 7
KJjacca
Kontponbnas padota Ne 6 1

COI'JTACOBAHO
[Ipotokon 3acenanus ILHIMO «MpbicauTenb»
Ot 25.08 2023 roga Ne 1

/Bynarerkas C.I1.

COI''TACOBAHO
3amecTuTens qupekTopa no YBP

Komens T.B.

29 aBrycra 2023 roma




