MHHHCTEPCTBO NPOCBEIEHHS POCCHHCKOH ®EJIEPALIMA
MuHHCTEPCTRO OGPAIOBANMA W HAYKH Pecnybankn Bamkoprocran

Myunusnaasustil paiion Tarsunannckuit paiion Pecnybankn bamkoprocran
MBOY COL c.AkcanToBo

PACCMOTPEHO COI'JIACOBAHO VYTBEPAKJAEHO
na 3aceaanuu 1LIMO 3am.upektopa no YBP Hupextop
{14 P AR
W cZ/', LA
Tamavos 1M,

¥ ] y o= f
Casnosa I'.H. Ilymauon'a:A.B.'

Mporokon Ne2 o1 30.0823 . Tlpotokon Ne2 o1 30.08.23 r. Mpukas Ne97 o1 30.08.23 1.

' o

PABOYAS MPOI'PAMMA
(ID 1000037)

yuebnoro kypea «I'eomerpus»
s obyuarouuxes 7-9 knaccos

Cocrapurem: lamavos .M., Murnurynos MLH.
YUHTE/I MATCMATHKH

c.Axcanroso 2023

Ths TR N R

IO



IHHOACHUTEJIBHAA 3AIIMCKA

I'eomerpuss Kak OJMH M3 OCHOBHBIX Pa3/eiIOB LIKOJIBHOM MAaT€MAaTHKH, UMEIOIUN CBOEH
Lelbl0 O0ECHeunTh HM3yYeHUE CBOWCTB W pa3MepoB (GUTYp, UX OTHOUICHHMH U B3aMMHOE
pacrojoKeHUe, OINUpaeTcd Ha JIOTUYECKYI0, J0Ka3aTelbHYyl0 JIMHUIO. LleHHOCTh u3yueHus
reOMEeTpUH Ha YpOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs 3aKJIIOYAETCS B TOM, UYTO OOydarouIuics
YUUTCA TPOBOJAUTH JOKa3aTENIbHbIE PAaCCYXJEHUS, CTPOUTb JIOTUYECKHE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HWCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJIUTH
paccyXIeHHus «OT MPOTHBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC
YTBEPKACHMUSL.

Bropoii 1enbio M3ydeHHs TeOMETpUU SBISETCS HCIOJIb30BaHHWE €€ KaK WHCTPYMEHTa Mpu
pELIeHNN KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKUX 3ajjay, BCTPEUYAIOUIUXCS B PEAIbHOM JKU3HMU.
OOyuaromuiics TOMKEH HAYYUTbCS ONpPENEIUTh TeOMETPUYECKYIo (urypy, omucarb CIOBaMU
JAHHBIA 4epTEX WM PUCYHOK, HAMTH IUIOIIAJb 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens wiu TpeOyeMble pa3Mepbl rapaxka [Jjsi aBTOMOOWIS. DTOMYy
COOTBETCTBYET BTOpas, BBIUYMCIUTEIbHAS JIMHUS B H3ydyeHuUu reomerpuu. Ilpu pemenun 3agau
MPAKTUYECKOT0 XapakTepa OOydaromUHCs yYUTCS CTPOUTHh MAaTeMAaTHUYECKHE MOJENH PeabHBIX
KU3HEHHBIX CHUTYyallMil, NPOBOAUTH BBIYUCIEHUS U OLIEHWBATh aJI€KBaTHOCTb I1OJIyYEHHOTO
pe3yInbrara.

Kpaiine BakHO NOJUEPKHUBATH CBA3M TE€OMETPUM C APYTMMU Y4E€OHBIMHU IpEeIMETaMH,
MOTHBHUPOBAThH UCIOJIB30BATh OMPEEICHNUS T€OMETPUIECKUX GUTYpP U MOHATUN, IEMOHCTPUPOBATH
IIPUMEHEHUE TOJIyUEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U HauboJjee sIpKO BUJHBI B TEMax
«Bekropel», «TpUroHOMETpHUYECKHE COOTHOLIEHUs», «Merony koopauHat» u «Teopema
[Tudaropax.

VYuebublii Kypc «l'eoMeTpus» BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3JeNibl COJAEPIKaAHUS:
«"eomeTpuueckue GUTYphI U UX CBOMCTBAY, «M3MepeHne TeOMEeTPUIECKUX BETUINHY, «/lekapToBbI
KOOP/IMHATHI Ha TNIOCKOCTHY, «BeKkTophl», «/IBrkeHus miockocTny, «IIpeodbpazoBanus nomgodus».

Ha usyuenue yuebnoro kypca «I'eomerpus» orBoautcsa 204 daca: B 7 kitacce — 68 vacoB (2
yaca B HeJeNo), B 8 kimacce — 68 yacoB (2 waca B Hemenio), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

I'eomerpust, 7-9: YueO. misa obmeobpaszosat. yupexaenuii / JI. C. AtanacsH, B. ®@. byrysos, C. b.
Kanomues u nip. — M. : IIpocsemenne, 2023.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie mnonsTus reomerpuu. Touka, mpsiMasi, OTPE3OK, JIyd. YToJd. Buuabl yrios.
Beprukanbable 1 cMexHbIe yribl. buccekrpuca yria. JIomanas, MHOroyroiasHuUK. IlapamieabHOCTh
U NEPIIECHIUKYJIAPHOCTD IPSIMBIX.

Cummerpuunsie Gurypsl. OCHOBHBIE CBOWCTBa 0ceBOi cummeTpuu. [IpuMepsl cuMMeTpun B
OKPYKaIOILIEM MUDE.

OCHOBHBIE TIOCTPOEHUS C ITOMOLIBIO LHUPKYJSA U JuHelku. TpeyronpHuk. Beicora, mennana,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKU. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa M MpHU3HAKM PAaBHOOEIPEHHOrO  TpeyroibHUKA. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa ¥ IPU3HAKY NapaJIeNbHbIX NpsAMBIX. CyMMa yIJIOB TpeyroJibHUKa. BHelHue yriibl
TPEYrOJIbHUKA.

[IpssmoyronbHblii  TpeyrosibHUK. (CBOMCTBO MeAMAaHbl NPSAMOYTOJBHOIO TPEYrOJbHUKA,
IPOBENEHHOW K TUNoTeHy3e. [Ipu3Hakum paBeHCTBA  IPSMOYTOJIBHBIX — TPEYrOJbHUKOB.
[IpsimoyronbHbBIN TPeyroybHUK ¢ yriaoM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U O0JIblIeii CTOpOHE TpeyrojabHUKa. [leprnenaukynsp 1 HakJIIOHHas.

I'eomeTprueckoe MeCTO ToUeK. buccekrpuca yriia U cepequHHbIN NEPIEHIUKYIIAP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJla ¥ IUaMETP, UX CBOWCTBA. B3aMMHOE pacnonokeHne OKpyKHOCTH
u npsimoii. KacarenbHast v cekymas K okpy>kHOCTH. OKpy>KHOCTb, BIMCaHHAas B yroj. Brnimcannas u
OIMCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYereipéxyronbHuku. llapamienorpamMmM, ero mnpu3Haku MW CBOWCTBA. YacTHelE cCiydau
napajuiesorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaJpar), MX MpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U Mpu3Haku. [IpsiMoyroibHas Tpamnenus.

Meron yaBoenuss menuanbsl. LlenTpanbHas cummerpus. Teopema @Daneca m TeopemMa o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUYU TPEYTOJIbHUKA U Tpamnenuu. LleHTp Macc TpeyroibHuKa.

[Tomobue TpeyronbHUKOB, kKod(dduumeHt momobus. [lpusHaku mog00us TPEyroIbHUKOB.
[Ipumenenue mogo0Oust MPU PEIICHUH MPAKTHYECKUX 3a/1a4.

CpoiicTBa muiomaneil reomerpuueckux ¢uryp. DopMmynbl A TMJIOMEAAH TPEYTrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTyp.

Brruncnenue miuomaaei TpeyroJbHIKOB M MHOTOYTOJILHUKOB Ha KJIETYaTO Oymare.

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

CuHyCc, KOCHMHYC, TaHT€HC OCTpPOro YyIja MNpSIMOYTOJIbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yriios B 30, 45 u 60°.

Bnucannble W LEHTpadbHBIE YIJIbI, Yol MEXAY KacaTeabHOW U XOpAOW. YTJIbl MEXAY
XOpJaMU U CEKyIIMMH. BrircaHHbIE U ONHMCAHHBIE YETHIPEXYTONbHUKH. B3anmHoe pacrionoxeHune
IBYX OokpyxHOCTell. Kacanue okpyxHocTeit. O0Imiye kacareabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, tairesc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyJibl TPUBEICHUS.



Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PerieHne npakTu4eckux
3a]1a4 C UCII0JIB30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodusi. [1ogo0me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 npou3BeNEHUU OTPE3KOB XOPH, TEOPEMBI O NPOU3BEACHUU OTPE3KOB CEKYIIMX,
TEeopeMa O KBaJIpaTe KacaTeJIbHOM.

Bekrop, nanumHa (MOAyib) BEKTOpa, COHANpaBJIEHHbIE BEKTOPBI, IPOTHBOIOIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMH. Pa3noxeHue BeKkTOpa 10 ABYM HEKOJUIMHEApHBIM BekTOpaM. KoopauHAaThl BEKTOpA.
CkaisipHO€ IIPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JJIUH U YTJIOB.

JlexkapTOBbI KOOPAMHATHI HA IIJIOCKOCTU. Y PABHEHMSI IPSIMON U OKPYKHOCTH B KOOPJIMHATAaX,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MEeTOT KOOpAMHAT U €ro IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYTOJIBHMKH. [[nMHA OKpyxkHOCTH. I'pamycHas ¥ paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxkHOcTel. [limomane kpyra, ceKTopa, CErMeHTa.

JIBMDKEHMS! IJIOCKOCTU M BHYTPEHHUE CUMMETpUHM (Uryp (3JaeMeHTapHble NpPeICTaBICHUS).
[TapannensHbli iepenoc. [1oBOpoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS TpOrpamMmbl ydeOHOTO Kypca «leomeTpus»
XapaKTEPU3YIOTCH:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MIPOSIBJIEHUEM MHTEpECA K IPOLUIOMY U HACTOSALIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUAM POCCHICKMX MATEMATUKOB U POCCUHMCKON MaTEMAaTUYECKOW IIKOJIBI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYrUX HayKaX M MPUKIATHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakJaHWHA M peaju3aluud ero Ipas,
IIPE/ICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
MpOLEAYyp TPakJaHCKOTO o0liecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATHUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUUECKUM IIPUMEHEHUEM JIOCTH)KEHUN HAayKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTUE B PELIEHUM MPAKTUYECKUX 3aJad MaTeMaTH4YecKOM
HAIMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MaTEeMaTH4eCKOro OO0pa30BaHMsS Ha MPOTSHKEHUU BCel
KHU3HH TSI YCHEITHOW MPO(eCCHOHATBHON NEsTeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM UHAMBHUAYAIbHON TPACKTOPUU 0OpA30BaHUS M KUZHEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K HMOLMOHAIBHOMY M JCTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYeCKHX
O00BEKTOB, 3a/1a4, PEUICHHUH, pacCyKIeHHI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTalled B JESATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuyHBbIX HpeACTaBI€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM
MaTeMaTHYeCKONM HayKuh Kak c@epbl 4YelOBEYECKOW JeATEeIbHOCTH, J3TaloB €€ pa3BUTUA U
3HAQUUMOCTHU ISl PA3BUTUS LIMBUIM3ALMU, OBJIAJACHHEM SI3bIKOM MATEMAaTHKA U MaTeMaTHYEeCKOM
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJEHUEM IPOCTEHIIMMH  HaBbIKaMU
HCCIIEIOBATENbCKOM 1E€ATEIbHOCTH;

6) pusnyeckoe BocnuTanue, popMmupoBaHHe KyJIbTYPbI 310POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHUe 3HAHMUSI B MHTEPECax CBOETO 3[0POBbS, BEIACHMUS
3I0pOBOTO 00pasa >XKU3HU (30pOBOE MUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U OTABIXA,
perynspHas (usuyeckass aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3Kos10TMYecKOe BOCTIUTAHME:

OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWM IS pelieHus 3ajad B o0JacTu
COXPAHHOCTH OKpY’Kalollell Cpeapl, IUIaHUPOBAHHUS TOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCTICICTBUM U1 OKpYXarollel cpeapl, OCO3HAHHWEM TIJIOOATbHOTO XapakTepa 3KOJIOTMYECKUX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSM COUMATbHOM M PUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBHSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATENbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS y APYTUX
JmoJel, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHIIMH W3
OTbITA JPYTHUX;



HEO0XOUMOCTBIO B (POPMHPOBAHUU HOBBIX 3HAHWUH, B TOM 4ucCie (OpPMyTUpOBaTh HJIEH,
MOHATUS, TUNOTE3bl 00 OOBEKTaX M SBICHUAX, B TOM YUCJIE pPaHEe HEU3BECTHBIX, OCO3HaBaTh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIOD CUTYAalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpPEOYIOLIUMN KOHTPMEp, KOPPEKTUPOBAaTh IPUHMMAEMbIE pEUIEHHS W JEUCTBHUA,
(GbopMyIMpOBATH M OLICHUBATH PUCKHU U NOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

® BBIIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy TMOHITUAMH, (POPMYIUPOBATh ONPEHCICHHUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIN NMpHU3HAK KJIACCU(PHUKAIMMU, OCHOBAHUSA AJIS 000OILEHUS U
CpPaBHEHHUS, KpUTEPUU ITPOBOAMMOIO aHAJIN34,

® BOCIPUHMMATh, (OPMYJIUpOBaTH M IPeoOpPa3OBLIBATh CYKICHMS: YTBEPAUTENIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

® BbBIBIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3UM U IPOTUBOpEUMs B (haKTax,
JAHHBIX, HAONIONECHUSAX M YTBEPXKICHUSAX, MpeiaraTb KPUTEPUU JJIs  BbIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUUI;

e JeNaTh BbIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

e pa3duparh J0OKa3aTeNbCTBA MATEMaTHMUECKUX YTBEP)KICHHMH (IpsMble U OT MPOTHBHOIO),
IIPOBOJIUTH CAMOCTOSITEJIbHO HECIIOKHBIE JI0OKa3aTeNbCTBA MaTeMaTHYeCKuX (DakToB,
BBICTpAauBaTh apryMEHTAlUI0, MPUBOAMTH NPUMEPbl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYX/ICHUS;

e BBIOMpATH c1I0CO0 perieHus yueOHol 3ajaun (CpaBHUBATh HECKOJIBKO BApPHAHTOB pEILICHUS,
BbIOMpaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

® UCMOJb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HaHUsA, (OPMYIHPOBATH
BOMPOCHI, (UKCUPYIOIME TMPOTUBOpEUne, MpobieMy, CaMOCTOSTEIbHO YCTaHABIMBAThH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

® I[IPOBOJUTH II0 CAMOCTOSTEIBHO COCTABJIEHHOMY IUIaHY HECJOXKHBIM JKCIIEPUMEHT,
HeOOoJIbIIIOe MCCIIEIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro oO0BeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;

®  CaMOCTOSTENILHO (OPMYIHPOBATH O0OOOIICHHUSI M BBIBOABI [0 PE3yibTaTaM MpPOBEIEHHOTO
HaAOJIOACHUS, HCCIEIOBaHMs, OIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3y/IbTaTOB,
BBLIBOJIOB Y O0OOIIEHUN;

® IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE INpOIECCa, a TAK)KE BBIIBUTaTh NPEANOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmeii:

® BBIABIISITH HEJOCTATOYHOCTh M HM30BITOUYHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOAUMBIX JUIS
pelIeHns 3a/1a4y;

e BbHIOMpATh, AaHAIM3UPOBATh, CUCTEMATH3UPOBaTb M HMHTEPIPETUPOBATH HHPOPMALUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABICHNUS;

e BEIOMpaTh GOpPMY MpeacTaBICHUS HHPOPMAIMK U WILIIOCTPUPOBATH pELIaeMble 3aJauu
cXeMaMH, AMarpaMMaMHy, HTHOH rpaduKoi U uX KOMOUHALMSIMU;

® OLICHUBATh HAAEKHOCTH WH(GOPMAIMU 1O KPUTEPHUSAM, IMPEIUIOKEHHBIM YYHUTEIEM WIN
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.



KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YUeOHbIE JeliCTBHUS:

® BOCIPHUHHMATh M (HOPMYJIHPOBATH CYXKJCHUS B COOTBETCTBHH C YCIOBUSIMHU H LEISIMHU
OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCHhMECHHBIX
TEKCTaX, J1aBaTh IMOSICHEHUS IO XOJy PEUICHHUs 3aJa4d, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3yIbTaT;

e B Xxole OOCYXJCHHUS 3alaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBI,
pemaeMoi 3a7ayu, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA TIOMCK PEIICHHUS, COIOCTABIISAThH
CBOM CYXKJICHUS C CYKICHUSMHU JPYTUX YYaCTHHKOB JHMAJora, OOHApYKUBATh Pa3U4HUe U
CXOJICTBO TIO3UIMH, B KOppeKTHOW Qopme (opMymupoBaTh pa3HOTIACUs, CBOHU
BO3PaKCHUS,

® TPEACTaBIATh PE3YJbTAThl PEHICHUS 3aJaud, SKCIICPUMEHTA, HMCCICIOBAaHUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3ajad MPE3CHTAlMH U
0COOEHHOCTEH ayTUTOPHH;

® T[IOHMMAaTh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W HHIUBHIYaJbHOH paOOThI TPU
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a71ay;

® [PUHUMATH IEJh COBMECTHOW JEATEIHHOCTH, IUIAHHUPOBATH OPraHU3AlMI0 COBMECTHOM
paboThI, paclpeacisaTh BHABI padOT, JOTOBapUBATHCS, OOCYXKIATh IMPOILECC W PE3YNIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B TPYMIOBEIX (hopMax paboThl (0OCYXIeHHUsI, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI ¥ JIPYTHE), BBIIOJHATH CBOIO YacTh pa0OThl U KOOPAMHHUPOBATH CBOU JICHCTBUS C
JIPYTUMH YJIEHAMHA KOMaH]bl, OIICHUBATh KAYECTBO CBOCTO BKJaJa B OOIMIA MPOIYKT MO
KpuTepusiM, cHOPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe YHHBepCaJbHbIe y4eOHbIe NeliCTBUS

Camoopranu3anmusi:
® CaMOCTOSITENBHO COCTABJATH IJIaH, aJITOPUTM pEIICHUs 3a7auu (WM €ro 4acThb), BEIOUpaATh
CIOCO0 pemeHuss ¢ Y4ETOM HMEIOIIHUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ y4ETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:
e BIAACTh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIS IMpoliecca M pe3ysibTara pelieHHs
MaTeMaTHYeCKOH 3aauu;
® IpPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPU pPEIICHUN 3aJayd, BHOCUTH
KOPPEKTHUBBI B JACATCIBHOCTHE HAa OCHOBE HOBBIX O6CTO$[T€J'IBCTB, Haﬁ)IGHHBIX OI_HI/I6OK,
BBISIBJICHHBIX TPYTHOCTEH;
® OICHHUBATb COOTBCTCTBHC pE3yJibTaTa ACATCIBHOCTU IIOCTaBJICHHOU e " YCIOBHAM,
0O0BSICHITH IMPUYUHBI JOCTHXXCHHUA HJIW HCAOCTHIKCHHA LCIIU, HAXOIUTH OHII/I6Ky, aaBaThb
OILICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyueHus B 7 KkJacce OOy4aroIIMHCS TMOJNYYUT CIEAYIOUIME TpeAMETHbIE
pe3yNbTaThI:

Pacnio3HaBaTh  M3ydeHHBIE TIeOMETpUYECKHE (QUTypBl, ONpEAeTsATh HUX B3aUMHOE
pacroiiokeHue, n300pakaTb reOMETpUUECKUE (PUTypBl, BHIIOIHATh YEPTEKHU 110 YCIOBHUIO 3a/1a4H.
W3MepsATh NMHENHBIE W YIJIOBBIE BEIMUYMHBL. PemiaTh 3agauM Ha BBIYMCIEHUE UIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenatb rpyOyl0 OIICHKY JMHEWHBIX M YIVIOBBIX BEJIMYUH NPEAMETOB B pealbHOU >KU3HH,
pa3sMepoB NPUPOJIHBIX 00BEKTOB. PaznnuaTh pasMepsl ’TUX 0OOBEKTOB 110 MOPSAIKY BETUYUHBI.

CTpouth 4epTeKH K TEOMETPUUECKUM 3a1adaM.



[Tosnp30BaThcs NpHU3HAKAMHU PaBEHCTBA TPEYIOJIbHUKOB, UCIIOJIB30BATh MPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[losnb30BaTbcs NpPU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJBHUKOB, CBONCTBOM
MeJUaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSIMOYTOJIBHOIO TPEYrOJbHUKA, B  PELICHUU
rE€OMETPUUYECKUX 3aad.

OmnpenensaTe MapasieIbHOCTh TPSMBIX C TOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. OnpenensaTs MapauiebHOCTh NMPSAMBIX C IOMOLIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYrou MpsIMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOoAUTH BBIUMCIEHUS M HAXOOUTh YMCIOBbIE U OYKBEHHbBIE 3HA4YEHHsS YIJIOB B
TFE€OMETPUUYECKUX 3aJa4ax C UCIOJIb30BAHUEM CYMMBI YIVIOB TPEYTOJBHUKOB M MHOI'OYTOJIBHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPU MEPECEUCHNUHU ABYX MapajlielbHbIX MPSAMBIX cekyiei. Pemars
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XICHUE YTJIOB.

Bnanerb noHATHEM I€OMETPUYECKOTO0 MECTA TOUYEK. YMETh OINpPEAEATh OUCCEKTPUCY yIia U
CEpEAVHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

@DopMyIMpOBaTh OINpPENEICHUS] OKPYXKHOCTM M Kpyra, XopAbl M JUaMeTpa OKPYXKHOCTH,
I10JIB30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PEILIECHUH 3a]au.

Bnagerp NoOHATHEM ONKMCAaHHOM OKOJIO TPEYTrOJbHHKA OKPYXHOCTH, YMETh HaXOJWUTh €€
ueHtp. [losnb3oBaTbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYroJbHHUKA IEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, YTO CEpEIUHHBbIE MEPHEHAUKYISIPbl K CTOpPOHaM TpEyroJibHUKa
IIEPECEKAIOTCS B OJJHOU TOUKE.

Brnagete noHATHMEM — KacaTeNbHOW K OKPYXKHOCTH, IIOJIB30BAaThCS ~ TEOPEMOM O
NEPIEHIUKYJIAPHOCTH KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[lonb30BaTbcs  MPOCTEWIIMMHU  T€OMETPUYECKMMH  HEPABEHCTBAMM, IOHUMAaThb  UX
MIPAKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE MIOCTPOCHUS C TOMOIIBIO HUPKYJIS U JIMHEHKH.

K xoHmy oOyueHus B 8 kiiacce oOyyaromMHCs TMOJNYYUT CIEAYIOLIME TpeAMETHbIE
pe3yJIbTaThl:

PacriozHaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HX DJEMEHTHI, IOJIb30BaThCSI HX
CBOMCTBAaMHU IPH PEIICHUH F€OMETPUUYECKUX 3a]au.

[TpuMeHATH CBOWMCTBA TOUKHU MEPECEUECHUs] MEHaH TPEYroibHUKA (LIEHTpa Macc) B pElICeHUU
3az1ad.

Bnagets noHATHEM CpEHEN JIMHUM TPEYTrOJIbHUKA U TPANEely, IPUMEHATh UX CBOMCTBA IpHU
peumieHUM reoMerpuyeckux 3anad. llomp3oBatecs  Teopemon @aneca M TEOpeMoOM O
IIPONOPLNOHAIIBHBIX OTPE3KAX, IPUMEHATH UX JJIs PELIEHUS IPAKTUUECKUX 3a/a4.

[IpuMeHsTh pU3HAKK [TO100USI TPEYTOJIBLHUKOB B PEIIEHUH F€OMETPHUUECKUX 3ajau.

ITonp3oBatbes Teopemoit [lugaropa ans perieHuss reoMeTpUYecKUX M MPaKTHYECKUX 3ajad.
CtpouTh MaTeMaTH4eCKyl0 MOJIe]b B IMPAKTHUECKUX 3a/ladaX, CaMOCTOSATENbHO JeJaTh YepTEX U
HaXOJUTh COOTBETCTBYIOILIUE JITMHBI.

Bnagerp mnoOHATHSAMHM CHHYcCa, KOCHHYCa M TaHI€HCAa OCTPOro yria MpsSMOYTOJIbHOIO
TpeyrojabHuka. [101p30BaThCS 3TUMU MOHATUSMH JUISl PEIICHUS TPAKTHYECKHX 3a/ad.

Boruncnsate (pa3nuyHeIMU cioco0aMu) IMJI0L[ab TPEYrojbHUKA U TUIOUIA MHOTOYTOJIBHBIX
¢uryp (mone3ysicb, Tae HEOOXOAUMO, KalbKynaTopom). [IpuMeHSATh MONyYeHHbIE yMEHHUS B
IIPAKTUYECKUX 3a]a4ax.

Bnagerp NOHATHSAMU BIMCAaHHOTO M LEHTPAJIbHOTO YIJa, MCIIOJIb30BaTb TEOPEMBI O
BIIMCAHHBIX YIVIaX, yIilaX MEXIY XOpAaMu (CeKYyILIMMHU) U yIile MeX1y KacaTeJIbHON U XOpAoi npu
pELIEHNN TEOMETPUUYECKUX 3a/1a4.

Bnagers NmOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, MPUMEHATh CBOWCTBA OIMCAHHOIO
YeThIPEXYTOJIbHUKA IIPU PELICHNUH 3a]1a4.



IIpuMeHsTh MONY4YEHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEMAaTUYECKHUE MOJENIN IS
3aJa4 peaJlbHOM )KM3HU U NPOBOJAUTH COOTBETCTBYIOLIME BBIYMCICHHS C IPUMEHEHUEM OJ00Us U
TPUTOHOMETPHH (I10JIb3YSACh, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

K xoHumy oOyueHus B 9 kJacce oOOy4aroIIMHCS IOJYYUT CIEAYIOLIME IpeAMETHbIE
pE3yabTATHL:

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMM OCTPBHIX YIJIOB, HAXOAUTH C MX ITOMOIIBIO PA3IMYHbIE
AJIEMEHTHl NPSMOYIOJIBHOIO TPEYTOJIbHUKA («PELIEHHE MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ NOMOLIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 711 HETAOJUYHBIX 3HAUCHUH.

[Tonp30BaTbess (opMynaMyu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM
IUI1 HAXOKIEHUS COOTHOLLIEHUHM MEX/ly TPUTOHOMETPUYECKMMHU BEIMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISI HAXOXKJIEHHUS PAa3IMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILIEHUH T€OMETPHUECKUX 3ajau.

Brnaners moHATHAMEU TpeoOpa3zoBaHMs MOIOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb3oBaThCst cBOiCTBaMU MOAOOMS MPOM3BOJBHBIX (DUTYP, YMETh BBIYMUCIATH JJIMHBI U
HAXOJUTh YWl y MonoOHbIX ¢uryp. [IpuMeHsTs cBOWCTBa MOAOOMS B MPAaKTUYECKUX 3aadax.
YMeTh NpUBOAUTE PUMEPHI NOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

Ilonp30oBaTbesd TeopeMaMHM O NPOU3BEIEHUM OTPE3KOB XOpPJ, O IPOU3BEIECHHHM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaTbCsl BEKTOpAaMH, TIOHUMATh HX TE€OMETPHUYECKUH U (PU3UUYECKHIA CMBICI, TPUMEHSTh
UX B PEUICHWU TeOMETpHUYeCKUX M (u3nueckux 3anad. [IpuMeHsATh CKansgpHOe MpPOU3BEICHHE
BEKTOPOB JUIsl HAXOKIACHUSI JUIMH U YTJIOB.

[lonp30BaTbcss METOAOM KOOpJIMHAT HA IUIOCKOCTH, IPUMEHATh €ro B  peIIeHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Bnagers NOHATHSAMM NPAaBWIBHOTO MHOTOYTOJIBHHMKA, JJIWHBI OKPYKHOCTH, [UIMHBI JIyTH
OKPY)KHOCTH M paJMaHHOM Mephl yria, yMeTb BBIYMCIATH IUIOMIAJb Kpyra M €ro 4Yacrem.
IIpMEHSTH OYyYEHHBIE YMEHUS B IPAKTUUECKUX 3a/1adax.

Haxomuth ocu (WM UEHTpPHI) CUMMETpUM (UTyp, NPUMEHSATh JBUKEHMS IIOCKOCTU B
MIPOCTEHNIINX CITydasix.

[IpuMeHsTh MONY4YEeHHbIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJENIU JUIs
3aJjau peasibHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C MPUMEHEHHEM MOA00Ms U
TPUTOHOMETPUYECKUX (QYHKIMH (ITOJIBb3YACH, TI€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC

o HaumenoBanun KosamnuyecTBo yacos JJIeKTPOHHbIE

n/ $e£a3ne.110B " Bcer Kontposbubl  IIpakTnueck Sg;)?:f OOBB;;I:J)ILHH e

I nporpamMMeI 0 e padoThbl ue padoThbl pecypebi
IIpocreiimue
reOMETPUUYECKHU
e ¢urypsl u ux bubnuoreka HOK
CBOWCTBA. 14 https://m.edsoo.ru/7f415e
Wzmepenune 2e
reOMETPUUYECKHU
X BEJIMYUH

bubnmmoteka HOK
TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e

Hapannenpusre bubnuoTeka HOK
HPAMBIC, CYMMa 14 1 https://m.edsoo.ru/7f415e
YIJIOB 20
TPEYroJIbHUKA =
OxpyxHOCTS 1 bubnmmoteka HOK
KpyT 14 1 https://m.edsoo.ru/7f415e
I'eomeTpuueck 26
1€ TTOCTPOEHUS =
IToBTOpEHME, bubnuoreka HOK
00001IeHNe 4 1 https://m.edsoo.ru/7f415e
3HAHUHU 2e

OBUIEE

KOJIMYECTBO

YACOB 1o 68 4 0

ITPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumMeHoBaHue
n/ | pasgeqoB U TeM Bcer  Kourpoubn IpakTHYecK (wipposLIe)
I NporpamMmbl 0 ble paboThI ue padboTbl obpasopateibibie
pecypchl
YeTpIpE€XyrosibHU bubmorexa HOK
1 12 1 https://m.edsoo0.ru/7f417
K1
el8
Teopema ®aneca
W TeopeMa 0 bubnmnoreka HOK
2 HPOTIOPHHOHATIbH 15 1 https://m.edsoo.ru/7f417
BIX OTpe3Kax, o18
mo00HbIE —
TPEYTOJIbHUKHU
ILnomane.
Haxoxxnenue
TIoIaaeH bubnuorexa [HOK
3 TpEyrojibHUKOB u 14 1 https://m.edsoo.ru/7f417
MHOTOYTOJIBHBIX el8
¢buryp. Ilnomanu
0J1I00HBIX (uUryp
Ei%);;\f)a a u bubnuorexa [HOK
4 p 10 1 https://m.edsoo.ru/7f417
Hayajia
el8
TPUTOHOMETPHH
Vsl B
OKPY’KHOCTH.
Brnucannsie 5
OTHMCaHHbIE bubnuorexa [HOK
5 YeThIPEXyroJbHuK 13 1 https://m.edsoo.ru/7f417
u. KacarenpHbie k el8
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEN
[ToBTOpEHHE, bubnuoteka I[HOK
6 00o0rieHne 4 1 https://m.edsoo.ru/7f417
3HAHWI el8
OBIIEE
KOJIMYECTBO
YACOB 1O 68 6 0

ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/ pazaeqoB u TeM  Bcer  KoHTpoubH IIpakTuyeck (upposrIe)
I NporpamMmsl 0 ble padoThI ue padboTsbl obpasoBaTeilbibie
pecypchbl
Tpuronomerpus
Koanyzsgp eMI;i bubnuoreka LHOK
16 1 https://m.edsoo.ru/7f41al
CHUHYCOB.
2C
Pemenue
TPEYroJIbHUKOB
[IpeobpazoBanu
e noxoous. bubnuoreka LHOK
Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUSI B 2C
OKPY>KHOCTH
bubnuoreka HOK
Bekropsr 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnmoreka HOK
KoopauHaTel Ha 9 1 https://m.edsoo.ru/7f41al
TTOCKOCTH 2C
IIpaBunbHbBIE
MHOTOYTOJIbHUK
U. Jlmina bubnuoTeka HOK
OKpy)KHOCTH # 8 https://m.edsoo.ru/7f41al
ioniaab Kpyra. 2c
Beruucnenue
TUIOIIAACH
TBiKenus bubnuoTeka HOK
6 https://m.edsoo.ru/7f41al
TTOCKOCTH
2C
ggjggiiiie’ bubnmmoreka HOK
’ 7 2 https://m.edsoo.ru/7f41al
cHCTEMATH3ALHI 2
sl 3HAHUH =
OBIIEE
KOJIMYECTBO
YACOB 11O 68 6 0

ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




INOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne ni/n

Tema ypoka

[Ipocreiimue
00BEKTHI

TCOMCTPHUICCKUC

KoaunuyecTBo
YyacoB

Jdara
IIo niany

dakTnueckas

MHOroyroiabHUK, JJOMaHas

CMeXHBIC U BECPTUKAJIBHBIC YIJIBI

CMeXHbIE U BEPTUKAJIbHBIE YTJIbI

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

CMeXHbIE U BEPTUKAJIbHBIE YTJIbI

CMeXHBIC U BCPTUKAJIbHBIC YTJIbI

o ~N o ok w NN

CMeXHbIE U BEPTUKAJIbHBIE YIJIbI

1
1
1
1
1
1
1
1

I/I3MepeHHe JIMHEHHBIX U YTJIOBBIX
BCJIMYKMH, BBIYUCIICHUC OTPE3KOB U

yTJIOB

10

M3mepeHue TUMHEWHBIX U YIIIOBBIX
BEJIMYMH, BBIYMCIEHUE OTPE3KOB U
YTJIOB

11

N3MepeHne JIMHENHBIX U YIJIOBBIX
BEJINYMH, BBIYMCIICHUE OTPE3KOB U
YIJIOB

12

N3MepeHne JIMHENHBIX U YIJIOBBIX
BEJINYMH, BBIYMCIICHUE OTPE3KOB U
YIJIOB

13

14

15

16

[lepumerp u miomans ¢uryp,
COCTaBJICHHBIX u3
IPSIMOYTOJIBHUKOB
[lepumerp u momans ¢uryp,
COCTaBJIEHHBIX u3
MPSIMOYTOJIBHUKOB

[TonsiTre 0 paBHBIX TPEYTOJIbHUKAX
U TEpBUYHBIE TNPEICTABJICHUSA O
paBHBIX (uUrypax
Tpu [IpU3HAKa
TPEYrOJIbHUKOB

paBeHCTBa

17

18

Tpu [IpU3HAKa
TPEYTOJIbHUKOB

paBCHCTBA

Tpu MpU3HaKa
TPEYTOJILHUKOB

paBeHCTBA

19

Tpu MpU3HaKa
TPEYTOJILHUKOB

paBeHCTBA

20

Tpu [pU3HaKa
TPEYrOJIbHUKOB

paBeHCTBa

21

Tpu MpU3HaKa paBEeHCTBA




TPEYTroJIbHUKOB

29 [Tpu3naku paseHctBa 4
PSMOYTOJIBHBIX TPEYrOJIbHUKOB

23 [Ipusnaku paBeHCTBA 1
HPSMOYTOJIbHBIX TPEYrOJIbHUKOB
CBOICTBO MeEOUaHbI

24 IPSIMOYTOJIBHOTO ~ TpeyrojibHuWKa, 1
IPOBEIEHHON K TUIIOTEHY3€
CBOICTBO MeEOUaHbI

25 IPSIMOYTOJIBHOTO ~ TpeyrojibHuWKa, 1
IPOBEIEHHON K THIIOTEHY3€

26 PaBHOOenpeHHBIC nooy
PaBHOCTOPOHHHE TPEYTOJIbHUKHI

97 [Tpuznaku U CBOMCTBA 1
PaBHOOEIPEHHOTO TPEYTOJIbHUKA

28 [Ipu3naku u CBOMCTBA 1
PaBHOOEPEHHOIO TPEYroJbHUKA

29 [Tpuznaku U CBOMCTBA 1
pPaBHOOEIPEHHOTO TPEYrOJIbHUKA

30 HepaBenctBa B reomeTpuu 1

31 HepaBencTBa B reomeTpun 1

32 HepasenctBa B reomerpun 1

33 HepaBeHcTBa B reomeTpun 1

34 IIpsAMOYTONIBHBIM TPEYTrOJIBHUK C 1
yriaom B 30°

35 [IpsAMOYTONBHBIN TPEYTrOJIBHUK C 1
yraom B 30°

36 'I'COHTpom,Haﬂ pabota mo Teme 1

TpeyronbHuku"

37 HapvaJIJIeJILHLIe MpsIMBIE, .oy
CBOWCTBa

38 [TaTeiit noctynar EBknua 1
Haxkpecr Jexarue,
COOTBETCTBEHHBIE "

39 OJTHOCTOPOHHUE yrbl, 1
o0pa3oBaHHBIE TIPH TEPECCUCHUH
napajyIeNIbHBIX MPSIMBIX CEKYIIEH
Haxkpecr Jexarue,
COOTBETCTBEHHBIE "

40 OJTHOCTOPOHHUE yrbl, 1
0o0pa3oBaHHBIE TPH MEPECEUEHUU
napayIeNIbHBIX MPSIMBIX CEKYIIEH
Hakpecr Jexarue,
COOTBETCTBEHHbIE u

41 OJIHOCTOPOHHUE yrasl, 1

0o0pa3oBaHHBIE TPH MEPECEUEHUU
NapauIeIbHBIX NPSAMBIX CEKYILEH




Hakpect Jexanue,

COOTBETCTBEHHbIE u

42 OJIHOCTOPOHHHE YTJIBI, 1
o0pa3oBaHHbIE NIPU IEPECCUEHUU
HapajyIeNIbHBIX NMPSIMBIX CEKYILIEH
Hakpect Jexanue,
COOTBETCTBEHHbIE u

43 OJIHOCTOPOHHUE yrasl, 1
o0pa3oBaHHbIE TIPU IEPECEUEHUU
HapajyIeNIbHBIX NMPSIMBIX CEKYILIEH
[Tpu3Hak napamieabHOCTH NPSMBIX

44 qepes paBeEECTBo paSCTOﬂHI/Iﬁ 03 1
TOYEK OJHOW MpsIMON 10 BTOPOH
PAMOM
[Ipu3Hak nmapanienbHOCTH IPSIMBIX

45 4epe3s PaBeHCTBO paSCTO}IHI/Iﬁ or 4
TOYEK OJHOW MpSMOM 110 BTOPOM
MPAMO

46 CymMa yTIioB TpEyroabHHUKA 1

47 CymMa yriioB TpeyrosibHHUKa 1

48 BremHue yrisl TpeyrojbHHUKa 1

49 Bremnue yribl TpeyrojibHHUKa 1
KonTtponbHast pabora mno Teme

50 "IlapannensHeple mnpsiMble, cymma 1
YIJI0B TpEeyrojbHUKa"

51 Opr)K\I’-IOCTI), XOpIBI M JHAMeTp, 4
UX CBOMCTBa

52 KacaTtenpHast K OKpYKHOCTH 1

53 OKpy’>KHOCTb, BIIUCAHHAS B yroJl 1

o4 OKpy’>KHOCTb, BIIUCAHHAs B yToJl 1

55 [Tonarue o I'MT, nmpumenenue B 1
3aavax

56 [Tonstne o I'MT, npumenenue B 1
3aadax
buccexktpuca M cepeaVHHBIN

S7 MEePIEHIUKYIISIP kak 1
TEOMETPUUECKHUE MECTA TOUEK

58 OKpyXHOCTb, OIHCAHHAA OKOJIO 1
TpeyrojbHUKa

59 OKpyXHOCTb, OINKCAHHAas OKOJO 1
TPEYroJbHUKA

60 OKpyKXHOCTb, BIIMCAHHAs B 1
TPEYTOJbHUK

61 OKpyXHOCTb, BIIMCAHHAs B 1
TPEYroJbHUK

62 [Ipocreitmme 3amaun Ha 1




MIOCTPOCHHE

63

64

65

66

[Ipocreiimue 3a7a4u Ha
IIOCTPOEHHUE

KontponpHast pabGora mo Tteme
"OKpy>XHOCTh u KpYT.
I'eomeTrpuueckue nocrpoenus”
[ToBTOpeHUe U 00600IICHNE 3HAHUIA
OCHOBHBIX TOHSTUH U METO/OB
Kypca 7 kiacca

HroroBast kKoHTpoJIbHAs paboTa

67

68

[ToBTOpeHUe U 00600IICHNE 3HAHMIA
OCHOBHBIX TOHSATUH U METO/OB
Kypca 7 kiacca
[ToBTOpeHUE U 0000IICHNE 3HAHMIA
OCHOBHBIX TOHSATUH U METO/OB
Kypca 7 kiiacca

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68




8 KJIACC

Ne Hara
Tema ypoka
n/n KoauuecrBo Ilo miaany dakTHUecKas
4acoB
1 HapvannenorpaMM, Cro MpUSHakM W,
CBOHCTBa
2 HapvanneﬂorpaMM, €ro NpU3HaKW U 4
CBOHCTBa
3 HapvannenorpaMM, ero MpU3HAKW W 4
CBOHCTBa
YacTHble ciy4au
4 napasieIorpaMMoB 1
(IpsAMOYrOJIBHUK, POMO, KBajJpar),
UX IPU3HAKU U CBOMCTBA
YacTHble ciy4au
5 napaiesIorpaMMoB 1
(IpsAMOYTOJIBHUK, POMO, KBaapar),
UX IIPU3HAKU U CBOMCTBA
YacTtHble cllyyau
6 napaieIorpaMMOB 1
(IpAMOYTONBHUK, POMO, KBaapar),
WX MPU3HAKH U CBOHCTBA
7 Tpaneuns 1
8 PaBHOOOKast W mpsMOYroJbHas 1
Tparnenun
9 PaBHOOOKast W  TpSIMOYroJbHas 1
Tpamnenuu
10 Mertox ynBOeHUST MeTHaHBI 1
11 LlenTpanpHas cumMmeTpus
12 'I‘<0HTpO{II)Ha$[ paborta mo Teme 1 1
YeTbIpE€XyroJpHUKH"
13 Teopema @aneca u TeopemMa o 1
MIPONOPIIMOHAEHBIX OTPE3Kax
14 CpenHsist TMHUSA TPEyroJbHUKa 1
15 CpenHsist TUHUS TPEYroJIbHUKA 1
16 Tpaneuus, e€ cpeausisa TUHUA 1
17 Tpaneuus, e€ cpequsas TUHUA 1
18 [IponopuiroHaIbHBIE OTPE3KU 1
19 [TponopuroHambHBIE OTPE3KH 1
20 LleHTp Macc B TpEYTrOIbHUKE 1
21 [TogoOHbIE TPEYTONBHUKH 1
29 Tpu IpU3HaKa o 00us 1
TPEYroJbHUKOB
23 Tpu MpU3HaKa nmoao0us 1

TPEYTroJIbHUKOB




Tpu MpU3HaKa nmoao0us

24
TPEYTrOJIbHUKOB

o5 Tpu IpU3HaKa o 00us
TPEYroJbHUKOB

26 [Ipumenenue nonoous npu
pEIICHNY TPAKTHYECKUX 33124

97 KonrponsHast pabGora mo Teme
"[TogoOHbBIE TPEYTOIBLHUKH"

28 CBoiicTBa Iomanaei
reOMETPHUECKUX (HUryp

29 DopmyIbl JUTST IoUIaIu
TpEyroJibHUKA, TapajiesorpaMmma

30 DopmyJibl TS TUIOIIAAN
TpeyrojbHUKa, MapasieIorpaMma

31 DopmyIbl TUTSE IoHIaIu
TpEyroJibHUKA, IapajiesorpaMmma

32 DopmyJibl TS TUIOIIAIN
TpeyrojbHUKa, MapasieaorpaMma

33 DopmyIbl JUTST IoUIaIu
TpEyroJibHUKA, IapajiesorpaMmma

34 Brruucinenue miomaneld CII0MKHBIX
uryp

35 [Tnomanu Quryp Ha KieryaTon
Oymare

36 [Tnomaau nomgo6HBIX GUryp

37 [Tnomanyn mogoOHBIX Guryp

38 3anaun C MPAKTHYECKUM
coJiepyKaHueM

39 3anauu C IPAKTUYECKUM
coJiepKaHUuEM

40 Pemenue 3amau € MOMOIIBIO METO/
BCIIOMOTaTEeJIbHON TIIOIIA N

a1 KontponpHast pabora 1o Teme
"TInomans"

42 Teopema [Tudaropa u ed
MIPUMEHEHUE

43 Teopema [Tudaropa 5 eé
MIPUMCHCHHE

44 Teopema [Tudaropa u eé
MIPUMEHEHUE

45 Teopema [Mugaropa u ed
MIPUMEHEHHE

16 Teopema [Tudaropa u eé
MIPUMEHEHHE

47 Omnpenenenre TPUTOHOMETPHUUECKHUX

byHKUIni OCTpOro yriaa




MPSIMOYTOJIBHOTO TPEeYrojbHHKa,
TPUTOHOMETPUYECKHUE COOTHOILICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE

48

49

OcHOBHOE TPUTOHOMETPUUCCKOC
TOXACCTBO

OcHoBHOE TPUTOHOMECTPUUCCKOC
TOXAECTBO

50

o1

52

53

OcHoOBHOE TPUTOHOMETPUUCCKOC
TOXACCTBO

KonrponsHast pabGora mo Teme
"Teopema Iludaropa u Hauana
TPUTOHOMETpHUH"

Bnucannble ¥ IeHTpanbHBIE YIJIb,
YIOJI MEXKIY KacaTeIbHOU U XOPAOU
Brnucanueie W LEHTpanbHBIE YIJIbI,
yroJ MeX/1y KacaTeJIbHON U XOpAoH

54
55

BrnucanHbele U LIEHTpajbHBIE YIJIbL,
YIOJI MEXKY KacaTeIbHOU U XOPAOU

Vrasl MCIKAY XOpAaMHu U CCKYILITUMU

56

57

58

Vb MCXKAY XO0pAaMH U CCKYIINMMU

BHI/IC&HHBIG nu OIIMCAHHBIC
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOMCTBA
Brmcannsie H OITMCaHHbBIE
‘-IGTI)IpéXYFOJ'II)HI/IKI/I, nux HpI/I3HaKI/I nu
CBOMCTBA

59

Bricannbie " OIIMCaHHBIE
‘-ICTI)IpéXYFOJII)HI/IKI/I, ux HpI/I3HaKI/I Hu
CBOMCTBA

60

61

IIpuMeHeHHEe CBOWCTB BIIMCAHHBIX U
OMMCAHHBIX  YETBIPEXYTOJBbHHUKOB
IIpU  pEUICHUH  TIEeOMETPUUYECKUX
3a1a4

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
ONMCAaHHBIX  YETBIPEXYIOJBHUKOB
IIPU  pEUIeHUH  TIEeOMETPUYECKHUX
3a1a4

62
63

B3aumHoe pacnonoxeHue — ABYX
OKpPY’KHOCTEH, 001111e KacaTelbHbIe

Kacanne okpyxHOCTEN

64

Kontponbnast pabora 10 Teme
"Vriael B okpyxHOCTH. Brucannble
Y ONUCAHHBIE YETHIPEXYTOJbHUKH"

65

[ToBTOpEHNE OCHOBHBIX MOHATHA H
METOJI0OB KypcoB 7 M 8 KJaccos,
000011IeHNE 3HAHUHA

66

[ToBTOpEHNE OCHOBHBIX MOHATHA H




METOJIOB KypcOoB 7 W 8 KIaccoB,
00001IeHIE 3HAHMIA

67 HToroBast KOHTpOJIbHAsE paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHSATHU U

68 METOJIOB KypcoB 7 u 8 xkimaccoB, 1
0000111eHYE 3HAHUHA

OBHIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO
4acoB

Jara

ITo many

dakTHyeckas

OmnpeneneHne TPUTOHOMETPHUECKUX
¢bynkuuit yrimos ot 0° mo 180°

DopMmyIbl TpUBEICHUS

Teopema KOCHHYCOB

TeopeMa KOCHHYCOB

Teopema KOCHHYCOB

TeopeMa CHHYCOB

© 00 N o o wiN P

Teopema cuHyCcOB
Teopema cunycoB

Haxoxnenne [UIMH CTOPOH H
BEJIMYHH YIJIOB TPEYTOJIbHUKOB

N L N R R

[EEN

N
o

Pemenue TPECYTrOJIbHUKOB

Pemenne TpeyroibHUKOB

il e
w N

Pemenne TpeyroibHUKOB

Pemenne TpeyroiabHUKOB

N

H
o

15

16

[IpakTHyeckoe NpUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
[IpakTueckoe IpUMEHEHUE TEOPEM
CHUHYCOB M KOCUHYCOB

KonrponbHast pabora mno Teme
"Pemenne TpeyroabHUKOB"

[EEN

17

18

[lonsarue 0 npeobpazoBaHUU
noxoous

COOTBETCTBEHHBIC DJIEMEHTEHI
10JI0OHBIX Uryp

19

20

CooTBETCTBEHHBIE AIIEMEHTBI
Mo100HBIX puUryp

Teopema 0 MPOU3BEAECHUHN OTPE3KOB
XOpl, TeopeMa O MPOU3BEACHUN
OTPE3KOB  CEKYIIMX, TeopemMa o
KBaJpaTe KacaTeJbHOU

21

Teopema 0 MPOU3BEAECHUHN OTPE3KOB
XOpA, TeopeMa O IPOU3BEICHUU
OTPE3KOB  CEKYyIIUX, TEOopeMa O
KBaJpaTe KacaTeJIbHOU

22

TeopeMa 0 mpoU3BEEHUN OTPE3KOB
XOpI, TeopeMa O MPOU3BEACHUHN
OTPE3KOB  CEKYIUX, TEopeMa o
KBaJlpaTe KacaTeJIbHOU




[Ipumenenue TeopeM B pEUICHUU

23 1
reOMETPHUECKUX 3a]a4

o4 IIpuMeHeHHEe TEOopeM B PEIICHUU 1
reOMEeTPHUECKUX 3aJa4

o5 [IpumeHeHue TeopeM B pelIEHUH 1
reOMETPHUECKUX 33]a4
KonrponsHas pabora 1o Teme

26 "[IpeobpazoBanue o100usl. 1
Merpudeckue  COOTHOLIEHHS B
OKpy>KHOCTH"
Omnpenenenue BEKTOPOB.

27 ®usnyeckuii u reomerpuueckuin 1
CMBICJI BEKTOPOB

28 CrnoxeHre M BBIYATAHHE BEKTOPOB, 1
YMHOKE€HHE BEKTOpa Ha YHCIIO

29 CrnoxeHue M BbIYUTAHHE BEKTOPOB, 1
YMHO)KEHUE BEKTOpa Ha YMCIIO

30 CrnoxeHre M BBHIYATAHHE BEKTOPOB, 1
YMHOKEHHE BEKTOpa Ha YUCIIO

31 PaznoxeHue BekTopa 1O JIByM 1
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa 1
CkansipHOE IIPOU3BEJECHUE

33 BEKTOpOB, €ro TmpuMeHeHue a1
HaXO0XKJCHUS JUIMH U YTJIOB
CkansapHoe MIPOU3BEICHNE

34 BEKTOpOB, €ro TmpuMeHeHue a1 1
HaXOXKJCHHS JUTMH U YTIIOB

35 Pemenne 3amau ¢ IIOMOINBIO 1
BEKTOPOB

36 Pemenne 3agau ¢ MOMOIIBIO 1
BEKTOPOB

37 [Tpumenenue BEKTOPOB s 1
peleHus 3a1a4 GU3NKU

38 KonrponsHas pabora 1o Teme 1
"Bektopsr"

39 JlekapTOBbI KOOPJIMHATHI TOYEK Ha 1
IJI0CKOCTH

40 YpaBHEHHE TTPAMOIA 1

41 VYpaBHeHME MPAMON 1

42 YpaBHEHHE OKPY>KHOCTH 1

43 Koopaunatsel TOYeK _mepecedeHus 4
OKPYKHOCTH U IIPSMOI1
Meton KOOpAMHAT MpHU pEIIEHUH

44 FEOMETPUYECKUX 3ajJa4, 1

IMPAKTUYCCKUX 3aaa4d




Meton KOOpIWMHAT MpU PEUICHUH

45 r€OMETPUYECKUX 3ajad, 1
MIPaKTUYECKHX 3aja4
Meton KOOpIMHAT MHpPU PEUICHUH

46 F€OMETPUUYECKHUX 3aj1ad, 1
MIPAKTUYECKHX 3aja4
Kontponbuas pabora mo Teme

47 "JlexapTOBbI KOOPJHMHATHI Ha 1
IIJIOCKOCTH "

48 [IpaBuibHbIE MHOTOYTOJLHUKH, 4
BBIUUCIICHUE UX 3JIEMEHTOB

49 Yucno n. JInrHa oKpy>KHOCTH 1

50 Yucno mt. JInmnHa OKpYKHOCTH 1

51 JlivHa AyTH OKPY>KHOCTHU 1

52 Panuannas mepa yria 1

53 [Tnomanp kpyra, cekTopa, cerMmeHTa 1

54 [Tnomane kpyra, cekTopa, CerMeHTa 1

55 [Tnomanp kpyra, cekTopa, cermeHTa 1

56 IToHsATHE O IBUKEHUU IUIOCKOCTHU 1

o7 [TapannenbHbli IepeHoc, TOBOPOT 1

58 [TapannenpHeblil IEpeHOC, TOBOPOT 1

59 [TapamenpHbIN IEPEHOC, TOBOPOT 1

60 [TapannenpHblil IEpEHOC, TOBOPOT 1

61 [IpumeHeHne JIBHKECHUN pu 1
peleHny 3a1a4
KontponsHass pabota mno Temam

62 "[IpaBunbHbIE MHOI'OYTOJIbHUKH. 1
OKpy>XHOCTb. JBmxenus
miockoctu"

[ToBTOpEHME, 00001IcHNE,

63 cucTeMaTu3anus 3HaHUH. 1
N3mepenune F€OMETPUYECKHUX
BeIUYUH. TpeyroJbHUKH
IToBTOpeHue, o0o01enue,

64 cucTeMaTu3alus 3HAHHUH. 1
[TapamiensHbIe u
MePIICHIUKYIISIPHBIE TTPSIMBIE
[ToBTOpEHME, 00001IcHNE,
cucTeMaTu3anus 3HaHUH.

65 OKpy>XHOCTB u KpYT. 1
I'eomerpuueckue MOCTPOECHHUS.
VYTibl B OKPYKHOCTH
IToBTOpeHue, o0o01enue,

66 cUCcTEMaTH3allNs 3HaHUH. 1
Briucannsie u OTHCaHHbIC

OKPY>KHOCTH MHOTOYTOJIbHUKOB




67 HroroBast koHTpobHAs paboTa 1
68 [ToBTOpenue, v0606meHHe, 1
cCHCTEeMaTH3aIlHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB TIIO 68

I[TPOTPAMME













