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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma no yueOHoMmy npenmery «I'eoMeTpus» cocTaBieHa B COOTBETCTBUU C
dI'OC 000 2021 u ®OIT OO0 2023 Ha ypoBEeHb OCHOBHOro obOmiero oOpazoBanus i 7-9
KJIACCOB.

I'eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/ElOB IIKOJBHOW MAaTE€MaTHKH, MMEIOLIUN CBOECH
[EeNbI0  O0ECIEeYnTh HM3yYeHHE CBOWCTB M pPa3MepoB (GUTYp, HMX OTHOIICHHWH H B3aUMHOE
pacnoJIOKEHUE, OMUPAETCS Ha JIOTHUYECKYH, JO0Ka3aTelIbHYK JIMHUK. LleHHOCTh u3yuyeHus
reOMETPUH Ha YpPOBHE OCHOBHOIO OOIIEero oOpa3oBaHMs 3aKJIIOYAETCs B TOM, YTO OOydaromIUNcs
YUUTCS TPOBOJUTH JOKA3aTENIbHbIE PAaCCYXAECHUS, CTPOUTb JIOTUMECKHE YMO3aKIHOUEHHUS,
JIOKa3bIBaThb WCTUHHBIE YTBEP)KIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyXJIeHUs «OT MPOTHUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
YTBEPKJICHHUSL.

BTopoil 1enpl0 M3ydeHHs] T€OMETPUHU SIBISAETCS MCIOJIB30BAHME €€ KaK MHCTPYMEHTa IIpU
pELIeHUH KaK MaTeMAaTUYEeCKUX, TaK U MPAKTUUYECKUX 3a]ay, BCTPEUAIOLUIUXCS B PEAlbHON JKU3HMU.
OOyyaromuiicss TOJDKEH HAY4YHTbCS OIpPENeINTh TeOMETPUYECKYI0 (QUIypy, OIHUCaTh CIOBaMU
JAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOMIA/Ib 3€MEIBHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabemnss wiu TpeOyeMmble pa3Mephl rapaxka JUisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JIMHUSA B U3ydyeHUU reoMerpuu. Ilpu pemenun 3anau
MPAKTUYECKOTO XapakTepa OOydarolIUHCs YYUTCS CTPOUTh MATeMaTUYECKHUE MOJENU pPeabHBIX
JKU3HEHHBIX CHUTYyallMi, NOPOBOJAUTH BBIYUCIECHUS W OLCHUBATH aJICKBATHOCTh IOJYYEHHOTO
pe3yJibTara.

KpaiiHe Ba)kHO NOAYEPKUBATH CBA3M TIEOMETPUM C JAPYTMMHU Y4e€OHBIMU IIpeIMETaMu,
MOTHBHPOBATh UCIOJIB30BATh OMPEIEICHUS TeOMETPUYECKUX GUTYp U MOHITHIA, IEMOHCTPUPOBATH
MIPUMEHEHUE MOJyYeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Haubosee SpKO BUIHBI B TEMax
«Bektope», «TpuroHomerpuueckue CoOTHOIIEHUs», «Merox koopauHat» u  «Teopema
[Tugaropay.

Vuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3/eNbl COJEPIKAHUS:
«["eomerpuueckue GUrypsl U X CBOHCTBa», «M3MepeHre reOMeTpUIECKUX BETHUNHY, «JleKapToBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekToph», «/IBrxkenus miockoctuy, «IIpeodbpazoBanus momgoOusy».

Ha usyuenue yuebHoro kypca «I['eomerpusi» orBonutcsa 204 gaca: B 7 kiacce — 68 gacoB (2
yaca B Hezlelno), B 8 kiacce — 68 yacoB (2 vaca B Henmenio), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

7 KVIIACC

HavanpHple mnoHATHa reomeTpuu. Touka, mpsmas, OTpPe30K, Jyd. Yroia. Buuel yrios.
BepruxansHbie U cMexHBIE yribl. buccekrpuca yria. Jlomanas, MHoroyroasHuk. IlapannensHocTs
U IIEPIEHAUKYISAPHOCTD IPSIMBbIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OCEBON cuMMeTpuH. [IpumMepsl cuMMeTpuun B
OKPY’KarOILlEM MUPE.

OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LIUPKYJIS U JIMHEHKU. TpeyronbHUK. BeicoTa, MeauaHna,
OuccekTpuca, uX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W MpHU3HAaKM paBHOOEIPEHHOro TpeyroibHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U IpU3HAKHU NapajlieNbHbIX NpsAMbIX. CymMMa yIiloB TpeyroyibHUKa. BHelHue yribl
TPEYrOJIbHUKA.

[TpsimoyronbHbI  TpeyrosbHUK. CBOMCTBO MEAMAHBI INPSMOYIOJIBHOTO TPEYrOJbHUKA,
OpoBeAEHHOW K  TunoTreHyse. [lpu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0NblIeH CTOpoHe TpeyroyibHUKa. [lepneHIuKysp 1 HaKJIOHHAS.

['eomeTpryeckoe MecTo Touek. buccekTpuca yria u cepeiMHHbIN NMEPIEHIUKYIISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpZla ¥ AMAMETP, UX CBOWCTBA. B3auMHOE pacoyiokeHne OKPYKHOCTH
u npsimoni. KacarenbHas U cekynas K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAHHAsA B yroj. Bnimcannas u
OIMCaHHAasl OKPYKHOCTH TPEYToJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, ero mnpusHaku M cBoOWcTBAa. YacTHble ciaydau
napanenorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBaapaT), MX HpU3HAKW M cBoiicTBa. Tpamenwus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynsoenuss Menuasbl. LlenTpanbHas cumMmerpus. Teopema @aneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHUKa.

[TogoOue TpeyroabHUKOB, KOdpdunmeHT mnoaodus. [IpusHaku mMoAOOHsS TPEYroJIbHHKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUUYECKHUX 3aj1au.

CpoiicTBa muiomazei reomerpuueckux ¢uryp. Popmynbl A IUIOMAANW TpPEyrojbHHKa,
napaienorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (HUTYD.

Brruncnenue niomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHnn NpakTUYECKUX 3a/au.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOro yrIja IHpAMOYIOJbHOTO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BnucanHple M LEHTpalIbHBIE YIJbI, Yoyl MEXJY KacaTelbHOM M XOPAOW. YTIBI MEXIYy
XOpJlaMH M CEKyIIMMH. BriricanHble M OnMCaHHbIE YETHIPEXYTOJIBHUKHU. B3auMHOE pacrosoxeHue
IBYX okpyxHocTel. Kacanue okpyxHocTeil. O01ue kacaTeabHbIe K IBYM OKPYKHOCTSIM.



9 KUIACC

Cunyc, kocunyc, Tanredc yriaos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronsHuKoB. TeopemMa KOCHHYCOB U TeOpeMa CUHYCOB. PellleHne nmpakTH4ecKux
3a]a4 C UCTOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [1ood1ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O IpPOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bektop, nnmHa (MOAYJNb) BEKTOpA, COHAIPABJICHHBIE BEKTOPbI, MPOTHUBOIMOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy Haj
BeKTOpaMHu. PasznoxeHue BeKkTOpa IO ABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHatel BekTopa.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHUE /711 HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTU. Y PaBHEHUS MPSIMON U OKPY>KHOCTH B KOOpAMHATAX,
IepeceyeHre OKpYKHOCTEN U IpsIMbIX. METO KOOPAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. [[nuHa OKpyx)HOCTU. ['pagycHas U paauaHHas mepa yria,
BBIUKCJICHHE JUIMH OYyT OKpYykHOCTe. [Inomane kpyra, cekTopa, cerMenra.

JIBuKEeHHsI MJIOCKOCTH M BHYTPEHHHE CUMMETpPUU (GUryp (dJIeMEHTapHbIE MPEACTaBICHUS).
[TapannensHbIi nepenoc. [1oBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJIbTATBI OCBOCHHMS TIpOrpaMMbl  y4eOHOro Kypca «l'eomeTpus»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM MHTEpECa K MPOLUUIOMY U HACTOSLIEMY POCCUNCKON MaTEMaTUKH, LIECHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSIM POCCHMUCKUX MAaTEMAaTHKOB U POCCUKMCKON MAaTeMaTUYECKOM LIKOJIbI,
K UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEH TpakJaHMHA M pealu3aliy ero IMpas,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD, SIBICHUM,
IpoLeAyp rpakJaHCKOTo oOuiecTBa (HapuMmep, BIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
ATUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAayKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX NMPUHLUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTUE B PELIEHUU MPAKTUYECKUX 3a7ad MaTeMaTU4ecKou
HAIpPaBIEHHOCTH, OCO3HAHHEM BAXHOCTH MaTEMaTHYeCKOro OO0pa30BaHMS Ha MPOTSIKEHHH BCei
JKU3HU ISl YCTIEUTHOW MPOQECCHOHANBHON NEATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHHEM HMHAUBUAYAIBHON TPACKTOPUU O00pa30BaHUs U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M OCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUI, YMEHUIO BHJIETh MaTeMaTH4YE€CKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEeACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBeKa, MPUPOJbI U OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKON HayKuh Kak c@epbl 4YelOBEYECKOW JAESITEeIbHOCTH, O3TamoB €€ pa3BUTHUA U
3HAYMMOCTH JIJISl Pa3BUTUS ITUBUJIN3AIUM, OBIAJCHHEM S3BIKOM MATEMAaTHKU W MaTeMaTHYeCKOU
KyJIbTypOM KaK CpEICTBOM TO3HAHMS MHpaA, OBJIAJCHUEM MPOCTEHIIMMHU  HaBbIKAMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢pusuyeckoe BocnutaHue, GopMUPOBaAHHE KYJbTYPbI 310POBbSl M IMOLMOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NTPUMEHSATh MaTEeMAaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOTO 00pasa KH3HU (30pOBOE MUTaHHE, cCOATaHCHUPOBAHHBIA PEXUM 3aHITHA U OTABIXA,
perynspHas (usudeckass aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBbIKa peQUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIle Ha NMPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWKM [Js pelieHus 3agad B 001acTu
COXPaHHOCTH OKpYKalollled cpelbl, IJAaHUPOBAaHUS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUM Ul OKpYXarolled cpelbl, OCO3HAHHWEM TIJI00aIbHOrO XapakTepa SKOJIOTHYECKHUX
npo0JieM U MyTel X pelieHus;

8) ajanTanus K UN3MEHAIUMCS YCJI0BUSIM COUMATbHOM M PUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JEHUCTBHSAM B YCIOBHAX HEOINPEAEICHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO NEATEIBbHOCTh, B TOM YHUCJIE YMEHHME YUUTHCS y APYIUX
Jroed, npuoOperaTh B COBMECTHOW NESATEIBLHOCTH HOBBIC 3HAHWS, HAaBBIKM M KOMIICTCHLIUU W3
OIbITa IPYTHX;

HEOO0XOUMOCTBI0 B (JOPMHUPOBAHUU HOBBIX 3HAHMUH, B TOM uucie (GopMyaupoBaTh HJIEH,
HOHSTHSI, TUIOTE3bl 00 OOBEKTAaX M SBJICHUSAX, B TOM YHCJIE pAaHEE HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlLlMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYalHIO
KaK BbI30B, TpeOYyIOLIMIl KOHTpPMEp, KOPPEKTHPOBATH IPUHUMAEMble pElIeHUs M JelcTBu,
(dbopMyIHpOBATh M OIICHUBATH PUCKHU U MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruveckue 1eicTBUA:

® BBIBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKHUX OOBEKTOB,
MOHSTHIA, OTHONICHWH MEXIY TOHATUAMH, (HOPMYIUPOBATH OMNPEICICHHUS TTOHSATHH,
YCTaHABIIMBATh CYIISCTBEHHBIA MPHU3HAK KIACCU(PUKAINU, OCHOBAaHUS IJisi 0000IIeHUs U
CpPaBHEHHUS, KpUTEPUU ITPOBOANMOIO aHAIIN3A,

e BOCHPUHUMATh, (HOPMYIUPOBATH W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABIATH MATEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W WM IMPOTHUBOpeuHs B (akTax,
JMaHHBIX, HAONIONCHUAX U YTBEPXKICHUSX, IMpeajaratb KPUTEPUU Ui BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JlenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e pa30uparh OKa3aTelbCTBA MATEMaTHYECKUX YTBEPKICHHU (MpsSMbIe U OT MPOTHUBHOTO),
MPOBOJIUTh CaMOCTOSITEILHO HECJIOXKHBIE J[OKa3aTelIbCcTBa MaTeMaTHYECKUX (HaKToOB,
BBICTpPAWBaTh APryMEHTAIIMIO, MPUBOJUTH MPUMEPhl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,

e BBIOMpATH CIIOCOO pelIeHus yueOHOM 3aJaul (CpaBHUBATh HECKOJIBKO BApMAHTOB PEICHMUS,
BbIOMpaTh HanOoOIIee MOAXOSIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

® ICIOJIB30BAaTh BOMPOCH! KaK MCCIEAOBATEIHCKUNA WHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BOIPOCHI, (UKCUPYIOIIHUE MPOTHBOPEUYUE, MNPOOIEMYy, CaMOCTOSITENHHO YCTaHaBIIUBATh
HMCKOMOE U JaHHOe, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIINI0, MHEHHE;

® TIPOBOJUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY IUIAHY HECJIOXKHBIH JKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM MAaTeMaTH4YeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXITY COOOIA;

®  CaMOCTOATENTHFHO (POPMYIHPOBATH OOOOIIEHHUST M BBIBOJBI MO pPe3yjbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, HWCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH TIONYYEHHBIX pE3yIbTaTOB,
BBIBOZIOB M 000OIIEHNI;

® [IPOrHO3UMPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, & TAKKE BBIABUTATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ undopmaumeii:



BBISIBJISITH HEJJOCTATOYHOCTh W M30BITOYHOCTh MH()OPMAILIMU, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4u;

BbIOUpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBAThb W HHTEPIPETUPOBATH HH(MOPMALHIO
pa3IMYHbIX BUJOB U (DOPM MpEICTABICHHUS;

BbIOUpaTh (GopMy MpencTaBiIeHUs HHPOPMAIMM U WUIUIIOCTPUPOBATH pellacMble 3aJaud
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBAaTh HAAEKHOCTh HH(DOpPMALMU O KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM WIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JelCcTBHUA:

BOCIIPHHUMATh M (HOPMYJIHPOBATh CYKACHUS B COOTBETCTBHHM C YCJIOBHUSMH M LEISIMU
00LIEeHMs], SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX
TEKCTax, J1aBaTh IOSICHEHUS 110 XOJy PpELIeHUs 3aJadd, KOMMEHTUPOBATh I0JIy4EHHbBIN
pe3ysbTar;

B XoJle OOCYX/IEHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKAaeMOW TeMbl, MPOOJIEMBI,
pelraeMoil 3a7auyM, BBICKA3bIBaTh WJEH, HAICJICHHbIC HA MOMCK DPELICHHUs, CONOCTaBIIATh
CBOM CYXJIEHHUS C CY)KJIECHUSMHU JPYTUX YYaCTHUKOB AMANIOra, oOHapyXUBaTh pazjndue U
CXOJICTBO TIO3WIMH, B KOPPEKTHOH Qopme (opMymupoBaTh pazHOTIACUS, CBOH
BO3PAXKEHHUS;

IPEJCTaBISATh PE3YyJbTaThl PELICHUS 3a/ladyd, SKCIEPUMEHTa, HCCIEIOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEHN ayAUTOpUH;

IOHUMAaTh U HCIOJIb30BaTh NMPEUMYILECTBA KOMaHIHOW M MHIUBUAYaJIbHOW PabOThl mpu
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;

OPUHUMATh 1IeJIb COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAbI padOT, JOroBapuUBaThCs, 00CYXAaTh MPOLECC U PE3yibTar
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CyKIeHUs, OOMEH MHEHUSMH, MO3TOBBIE
LITYPMBI U JPYTHE), BBIIOJIHATH CBOK YacTh padOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JIeHaMH KOMaH/Ibl, OIICHHBAaTh KayeCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, JITOPUTM pElleHus 3a1aull (WIK €ro 4acTh), BEIOUpaTh
CIoco0 pemeHus C y4€TOM MMEIOIIUXCS PECypCcOoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOﬂb, IMOLIHMOHAJILHBLIA HHTEJLJIEKT:

BIIQJIETh CHOCOOAMM CaMOMPOBEPKH, CaMOKOHTPOISL TpoIlecca U pe3ylbTaTa perieHUs
MaTeMaTHYeCKOM 3a7auM;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NpPH PEIICHUU 33/1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OIIMOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa AESITEILHOCTH IOCTABICHHON MU W YCIOBHSM,
OOBSCHATh TMPUUYUHBI JOCTHKEHHS WM HEAOCTHXKEHHUS LIEIH, HaXOMUTh OIINOKY, J1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.



NPEJIMETHBIE PE3YJIBTATHI

K kxonmy oOyueHus B 7 KJacce OOYJArOIIMIICS TOMYYUT CIEAYIONIUE MPEAMETHBIC
pe3ybTaThI:

Pacrio3HaBaTh M3y4eHHBIE TeOMETPHYECKHE (UTYpBI, ONpEAeisITh WX  B3aHMMHOE
pacmoiox)eHue, n300paxkaTb reOMETPUIECKHE (PUTYpHI, BBITIOTHSATh YEPTEKU MO YCIOBHUIO 33J[aUH.
W3mepsTh nuHEHHBIE U YIJOBble BEIWYMHBL. Pemiath 3a1aum Ha BBIYUCICHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Henath rpyOyr0 OIIEHKY JMHEHHBIX M YIJOBBIX BEJIMYHMH IPEIMETOB B pPEabHOM JKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznudars pa3Mepbl 3TUX OOBEKTOB IO MOPSJIKY BETMUUHBL.

CTpouTh 4epTex U K FCOMETPUUECKHUM 3aa4aM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh MPU3HAKA U CBOMCTBA
PaBHOOCAPEHHBIX TPEYTrOJIHLHUKOB IPH PEIICHUH 3a/1a4.

[IpoBOIUTH TOTUUECKHUE PACCYXKIICHHS C UCTIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30oBaTbcst TpHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOHWCTBOM
MEJMaHbl, TPOBEAEHHON K THUIOTEHY3€ NPSIMOYIrOJbHOTO TPEYroJbHHKA, B  PELICHUU
r€OMETPUYECKHX 3a/1a4.

Ornpenenarh MapajuieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpble 00OpazyeT ¢ HUMHU
cekymasi. OnpenensiTe NapajIeIbHOCTh MPSMBIX C TMOMOIIBI0O PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM MPSAIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemars 3a1aun Ha kieT4aroit Oymare.

[IpoBOIUTH BBIYHCICHUS W HAXOJIUTh YHUCIOBbIE W OYKBEHHBIC 3HAYECHHUSI YIJIOB B
FEOMETPUUYECKHUX 33J]a4aX C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYT'OJBHUKOB,
CBOICTB yIJi0B, 00pa30BaHHBIX MPU MEPECEUCHUH JBYX MapajieldbHBIX MPSAMBIX ceKyilel. Pemath
MPAKTUYECKHE 3a/1a4K Ha HAXO0XK/ICHUE YTIIOB.

Bnaners moHATHEM reOMETPHUECKOTO MECTa TOUEK. YMETh ONpeesaTh OUCCEKTPUCY yIiia U
CEepPEeNMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK TEOMETPUUECKHE MECTa TOUEK.

DopMyTHpOBaTh OMpPENETECHUsS OKPYKHOCTH M Kpyra, XOpAbl W JHAMETpa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATh 3THU CBOWCTBA MPU PEIICHUH 3a]au.

Brnanete MOHATHEM OINKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOJUTh €&
neHtp. [lomb3oBaThest (hakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYrOJIbHUKA TMEPECEKAIOTCS B
OJIHOW TOYKE, W O TOM, YTO CEpEAMHHBIC TNEPNCHAMKYISIPHI K CTOpPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Brnagete moHsATHEM ~— KacaTelbHOW K  OKPY)KHOCTH, TIOJIb30BaTbCA  TEOPEMOM O
MEePIEHANKYIISIPHOCTH KacaTeIbHON U painyca, MPOBEAEHHOTO K TOYKE KacaHHUsl.

[Tonp30BaTbcst  MPOCTEUIIMMU  TEOMETPUYECKMMU  HEPABEHCTBAMM, TIOHUMATh  MX
MPaKTUYECKHUI CMBICIT.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K xonmy oOydennss B 8 KkJjacce OOydalOIIMICS TMOTYyYUT CIEAYIONIME TPEIMETHBIC
pe3ynbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBHIPEXYTOJBHUKOB, WX OJJIEMEHTBHI, IOJb30BAThCA UX
CBOMCTBaAMU IIpU pCUHICHUH IT'COMETPUUCCKUX 3aad.

[TpuMeHsTh CBOMCTBA TOUKU MEpeceYeHHs] MeAHaH TPEYTrolbHHUKA (LIEHTPa Macc) B PEeIICHUU
3a/1au.



Brnaners nmoHATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPAICLMK, IPUMEHITh UX CBOMCTBA NpU
peumieHMM reoMerpudeckux 3ajgad. llomb3oBatees  Teopemon Panmeca U TEOpeMOM O
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a1a4.

[TpuMeHATH pU3HAKY TOJO0US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUYECKUX 3a/1ay.

[Tonws3oBatbest TeopeMoit [Iudaropa ans pereHuss reoMeTpUYECKUX M NMPAKTUYECKUX 3a7ad.
Crpouth MaTeMaTU4yecKyl0 MOJIEIb B IPAKTHUECKUX 3a/adaX, CaMOCTOSATENbHO JelaTh YEpTEX U
HaXOJUTb COOTBETCTBYIOLIUE JJINHBI.

Bnaners nNOHATHAMM CHHYCa, KOCHMHYCa M TaHI€HCAa OCTPOro yIjia HpsMOYTOJIBHOIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMU NOHATUAMH JJI PEIIECHUS IPAKTUYECKUX 3a1ad.

Boraucnare (pa3nu4HbIME CIIOCOOAMH) TUIOINAAb TPEYTOIbHUKA U TUIOIAAN MHOTOYTOJIBHBIX
¢uryp (mome3ysicb, rie HEOOXOAWMO, KaIbKyIATOpoM). [IpuMeEHSTH MONyYyeHHbIE yMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnaners NOHATHAMM BIMCAaHHOIO M LEHTPAJIbHOIO YyIJIa, MCIIOJIB30BaThb TEOPEMBI O
BIIMCAHHBIX yrjax, yriax MeXJy XopAaMu (CEKyLIMMM) U yIile MEKIy KacaTeJIbHOM U XOpAou Npu
peLIeHNN TEOMETPUYECKUX 3a/1a4.

Bnaners NOHATHEM ONHMCAHHOIO YETHIPEXYIOJIbHUKA, IPUMEHATH CBONCTBA OIMCAHHOIO
YETHIPEXYTOJbHUKA IIPU PEILICHUN 3aJau.

IIpuMeHATh NOJy4YEHHBbIE 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJENIH IS
3a/1a4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIEHUS C IPUMEHEHUEM 10J100UsI U
TPUTOHOMETPUH (T10JIB3YSCh, /1€ HEOOXOIUMO, KAJIbKYJIATOPOM).

K koniy oOydenuss B 9 KkJjacce OOydYalOIIMICS TMOIYyYUT CICAYIOIIHME MPEAMETHBIC
pe3yabTATHI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMH OCTPBIX YIIIOB, HAXOJIUTH C UX MOMOIUIBIO PAa3INYHbIC
9JIEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHHUKA («pEUIeHHE MPSMOYTOJbHBIX TPEYTOJILHUKOBY).
Haxoauts (¢ TOMOIIBIO KANBKYIATOPA) [UIMHBL U YTIIBI JAJIs1 HETAOJIMYHBIX 3HAYCHUH.

[Tonp3oBaTbest OpMyIIaMu TPUBEACHUS MW OCHOBHBIM TPHUTOHOMETPHYECKUM TOXKIECTBOM
JUTSL HAXOKJICHHSI COOTHOIIIEHUH MEXTy TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUIsl HAXOXKICHHS Pa3MUYHBIX SJIEMEHTOB
TPEYroJIbHUKA («PEIIeHUE TPEYTOIbHUKOBY), TPUMEHSTh UX TPU PEIICHUN T€OMETPHUIECKUX 3a/1ad.

Brnaners moHsTHAMH TpeoOpazoBaHHS MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB ITOJOOHBIX
¢uryp. [lonb3oBaTbes CBONCTBAMHU MOJO0US MPOU3BOIBHBIX (PHUTYp, YMETh BBIUUCIATH IJIUHBI U
HAXOJHUTh YTl y MOA00HBIX ¢uryp. [IpumeHsTh cBOICTBA MOAOOMS B MPaKTUYECKUX 3a7adax.
YMeTh IPUBOUTH IPUMEPHI MTOA00HBIX (PUTYP B OKPYKAFOIIEM MHUPE.

[Tonp30BaTbesi TeOpeMaMH O TIPOU3BEICHHHM OTPE3KOB XOpJ, O TPOM3BEICHHH OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOPaMH, MIOHUMATh UX TEOMETPUUECKUN U PU3NIECKUI CMBICI, TPUMEHSITh
UX B PEIICHUH TEOMETPHUECKHX M (prm3mueckux 3amad. [IpuMeHSTh CKalsIpHOE MPOU3BEACHUE
BEKTOPOB IS HAXOXKJICHHS JUTUH H YTIIOB.

[Tonb30BaThCcss METOAOM KOOPAMHAT HAa TUIOCKOCTH, MPUMEHSITh €ro B PEIIeHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ad.

Brnajers NOHATHSIMH TPAaBHJILHOTO MHOTOYTOJBHUKA, JUTUHBI OKPY)KHOCTH, JUITHHBI JTyTH
OKPY)KHOCTH W DPaTMaHHOW Mephl yIJia, YMETh BBIUMCIATH IUIONIAb KpPyra W €ro 4YacTeu.
[TpuMeHSTh MOy4eHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTpPHI) CUMMETpUHM (UTYp, TPUMEHSATH IBIKEHUS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.



[IpuMeHATh TMOMyYeHHbIC 3HAHHS HAa MPAKTHKE — CTPOMTh MAaTEeMaTHYECKHE MOJCTH IS
3a[a4 peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHHS C MIPUMEHEHHUEM MOJ00US U
TPUTOHOMETPHUUYECKUX (PYHKIUH (ITOJIB3YSICh, T HEOOXOMMO, KAIBKYIIITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaunmeHnoBanme
(undposbie)
pa3aesioB U TeM KonTposibHbIe
n/ Bcero o0pa3oBaTe/bHbIE
NMpOrpamMmbl padoThI
n pecypcsl
[Ipocretimue
TCOMETPHUYCCKUC
(UrypbI 1 X bubmuorexa [JOK
1 z 14 https://m.edsoo.ru/7f415e
cBorictBa. M3mepenne %6
reOMETPUUCCKUX _
BEJIMYUH
bu6mmoreka [IOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHble bubnuorexa [JOK
3 npsiMble, CyMMa 14 1 https://m.edsoo.ru/7f415e
YIJIOB TPEYTOJIbHUKA 2e
OKpy’>KHOCTb U KpYT. bubnnoreka [JOK
4 I'eomeTrpuueckue 14 1 https://m.edsoo.ru/7f415e
IIOCTPOEHHUS 2e
ToBTopeHe bu6mmoreka [IOK
5 p ’ . 4 1 https://m.edsoo.ru/7f415e
0000111eH1e 3HAHUHT %
OBIIEE KOJIMYECTBO
YACOBIIO 68 4

[TPOT'PAMME




8 KVIACC

Ne

n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

YeTIpEXYroJbHUKU

Teopema Daneca u
Teopema o
MIPONOPLUUOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TPEyroJIbHUKH
IInomanp.
Haxoxxnenue
mIoaaei
TPEYroJIbHUKOB U
MHOT'OYTOJIbHBIX
¢buryp. [Tnomaam
oTI0OHBIX QUTyp
Teopema ITudaropa u
Hayana
TPUTOHOMETPUU

VYTibl B OKPYKHOCTH.
Bnucanneie u
OITMCAaHHbBIE
YETBIPEX YT OJIbHUKMU.
KacarennHbIE K
okpyxkHocTH. Kacanue
OKPYKHOCTEMN

[ToBTOpEHME,
000011IeHNE 3HAHUT

OBIIEE KOJIMYECTBO
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KoanuecTBo 4acoB

Bcero

12

15

14

10

13

KoHnTpoJbHbIE
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e
18

bubmuoreka [JOK
https://m.edsoo.ru/7f417e
18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e
18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e
18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e
18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e
18




9 KJIACC

Ne KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
(undposbie)
pa3aeiioB M TeM KoHTpoJibHbIE
n/ Bcero 00paszoBaTeJbHbIe
NMPOrpamMMbl padoTbl
n pecypcsbl
Tpuronomerpusi.
Teopembl KOCHHYCOB U bubmorexa OK
P d 16 1 https://m.edsoo.ru/7f41al
cuHycoB. Pemenue 2c
TPEYTrOJIbHUKOB o
[IpeobpazoBanue
nonobus. Metpuyeckue bubmorexa OK
] 10 1 https://m.edsoo.ru/7f41al
COOTHOIIECHUS B 2¢
OKPY>KHOCTH o
bubmuorexa [JOK
BexTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnuoreka [IOK
KOOp/IMHATHI HA 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2
[IpaBunbpHbIE
MHOT'OYT'OJIbHUKH. bubnuoreka [IOK
JInmuHa OKPYKHOCTH U 8 https://m.edsoo.ru/7f41al
IIJIOIIAb KpyTa. 2c
Brruncnenue minomaeit
bu6mmoreka [IOK
JIBUKEHUS TIIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
[ToBTOpEHME, bubnuotexa [JOK
000011eHNE, 7 2 https://m.edsoo.ru/7f41al
CHCTEMAaTH3aINsI 3HAaHUH 2c
OBIIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME
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