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IHHOACHUTEJIBHASA 3AIIUCKA

I'eomeTpus Kak OAMH U3 OCHOBHBIX pa3feiioB IIKOJIBHOM MaTeMaTHKH, UMEIOLINI CBOEH IIeNbI0
o0ecrieynTh W3yYeHHE CBOWCTB W pPa3MepoB (UTyp, MX OTHOLUICHHH W B3aMMHOE PaCIOJIOKEHHE,
ONMpaeTCsl Ha JOTMYECKYyl0, JOKa3aTelbHYIO JIMHUIO. L[eHHOCTh H3y4yeHHs] T€OMETpUHM Ha YpOBHE
OCHOBHOTO 00mIero 00pa3oBaHMsl 3aKII0YaeTcs B TOM, YTO OOYYaIOUIMHCS YYHUTCS TIPOBOIUTH
JIOKa3aTeNbHbIE pacCy)KJIEHHUs, CTPOUTh JIOTUYECKHE YMO3aKJIIOUEHHUs, JOKa3bIBaTh HCTHHHBIC
YTBEPXKAECHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, HMPOBOAUTH PACCYXACHUS «OT INPOTHUBHOTOM,
OTIMYaTh CBOKCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpATHEBIE YTBEPKACHUSI.

Bropoll nens0 u3ydeHWs TEOMETPHM SBISETCS HCIONb30BaHHE €€ KaK WHCTPYMEHTa IIpH
pEIIEHNN KaK MaTeMaTHYeCKHX, TaK M MPaKTHYECKUX 3a7ad, BCTPEUYAIOUINXCS B PEANBHON JKH3HU.
OOyuaromuiicsi JODKEH HAyYUTHCS ONPEAETHTh I'€OMETPUYECKYI0 (GUIypy, OmucaTh CIOBaMH JAaHHBIN
4yepTéK WIM PHUCYHOK, HAaWTH IJIOMIAAb 3E€MENbHOIO Yy4acTKa, pPacCUUTaTh HEOOXOAUMYIO UIUHY
OINTOBOJIOKOHHOTO Ka0essl uiau TpeOyeMble pa3Mepbl rapaxa [uii aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpAasl, BBIYUCIUTENBHAS JINHUS B U3y4EeHUN reoMeTpuH. 1Ipn pemennn 3a1a4 NpakTHYECKOTo XapakTepa
o0yyaromuiics yuyuTcs CTpOUTh MaTeMAaTHUYECKUE MOJENIN PEAIbHBIX KU3HEHHBIX CUTyallMl, IPOBOAUTH
BBIUMCIICHHA Y OLIEHUBATh aJJ€KBaTHOCTh MOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxkHO nNOAUEPKHUBATH CBS3M TE€OMETPUUM C JPYrMMHU Y4YeOHBIMH IpeIMeTaMH,
MOTHUBHPOBATH HCIIONB30BATh OIPEIENICHHS T'€OMETPUYEeCKUX (UTYp W TOHSTHH, JIEeMOHCTPHPOBATH
NPUMEHEHHUE TOJyYCHHBIX YMECHHUU B (PM3MKE W TEXHHMKE. JTH CBS3M HawOoJjee SPKO BUJIHBI B TeMax
«BekTtopb», «TpUroHOMeTprUIecKre COOTHOIEHHs», «MeToa koopauHat» u «Teopema [Tudaropay.

VYuebublii kypc «['eomerpusy» BKIIOYACT CIEAYIOIIAE OCHOBHBIC pasfielibl COJIEpXKaHUs:
«["eomerpuueckue GUTYpBl U HX CBOKCTBa», «/3MepeHHE TeOMETPHYECKUX BEIHUMH», «JlekapToBbI
KOOPJMHATHI Ha IUIOCKOCTH», «BeKTOpbI», «/IBrkeHus miockoctuy, «[IpeodpazoBanust mogoous.

Ha u3ydenue yueGHOTO Kypca «['eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 dacos (2 yaca

B HEJENI0), B 8 Kiacce — 68 yacos (2 daca B HeZleN0), B 9 kimacce — 68 wacoB (2 yaca B HEAEIIO).



COJEPXAHUE OBYYEHUA

7 KJIIACC

Havanpnple mnonsTHs reomerpuu. Touka, mpsMas, OTpe30K, Jayd. Yroia. Buael yrios.
Beprukanbuele U cMexxHble yriabl. buccexktpuca yrna. Jlomanas, MHoroyronbHuk. [lapaniensHocTs U
NEPIEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHMMeETpUH. lIpumepsl cUMMeETpHH B
OKpY’KaloIleM MHUPE.

OCHOBHbIE TOCTPOEHHUS C TOMOIIBIO IHUPKYNs U JuHedku. TpeyronsHUK. BricoTa, menuana,
OmcceKTpHuca, X CBOMCTRBA.

PaBHOOEIPEHHBII 1 PABHOCTOPOHHHIA TPEYTONbHUKH. HepaBeHCTBO TpeyroinpbHHKA.

CBoiicTBa U NpU3HAKU PAaBHOOEAPEHHOTO TPEYrojabHUKA. [IpH3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAKU MapaJUIeNbHbIX OpsAMbIX. CyMMa YIJIOB TpPEYroyibHHKa. BHenrHue yribl
TpEyrojbHHKA.

[IpssmoyronbHblii  TpeyronbHUK. CBONHCTBO MeIHWaHbl MPSAMOYTOJBHOIO — TPEYrOJbHUKA,
npoBenEHHON K rumoteHyse. IIpu3Haku paBeHCTBAa NPSAMOYTOJBHBIX TPEYrOJbHUKOB. IIpsAMoyronbHbIN
TPEYTOJIbHUK C YIJIoM B 30°.

HepaBeHnctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHHMKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o OoJIbIIeM yriie U OOJbIIeH CTOPOHE TPEeyroJbHUKA. [lepreHUKYIIsIp 1 HaKIIOHHASI.

I'eomeTpryeckoe MecTo Touek. brccekTpuca yria u cepeTuHHBIN MEPIEHANKYJIISAP K OTPE3KY Kak
reOMEeTPHUYECKIEe MECTa TOUEK.

OKpyXHOCTb M KpyT, XOpAa U AUaMETP, UX CBOWCTBA. B3aumMHOE pacmosyioxkeHne OKpYKHOCTH U
npsimoi. KacatenmpHast M cekymas K OKpyXKHOCTH. OKpy>KHOCTb, BIHCaHHas B yroj. BrucanHas u

OIMrMCaHHasA OKPYXHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbpéxyronpHuku. IlapamnenorpamMM, ero npu3sHaku U cBoiictBa. YacTHele cilydad
napaiesorpaMMoB (IPsIMOYTOJIbHUK, pOMO, KBaJpaT), X MPU3HAKU U cBOMCTBa. Tpamenus, paBHOOOKas
Tparenus, e€ CBOUCTBA U NMpU3HAKU. [IpsMoyroibpHas Tpamnenus.

Meton yaBoeHuss menuanbl. LlentpanbHas cummerpus. Teopema Pameca u Teopema o
NPOMNOPLHOHANBHBIX OTPE3Kax.

CpenHuie TMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroabHUKa.

[lomobue TpeyrombHuKoB, kKodhduiueHnt mnomodus. I[lpusHakm mOMOOUS TPEYrOIHLHUKOB.
[IpumeHenne momo0us MPH PELICHUHU MPAKTUIECKUX 3aad.

CpoiictBa 1uomaaeil reomerpudeckux ¢uryp. Dopmynsl uid OO  TPEYTOJNbHHUKA,
napaiuenorpamma, pomOa u tpaneuun. OTHOLICHHUE TIOUIAIeH MOJOOHBIX GUrYp.

Brruncnenwne miormaeii TpeyroabHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.



Teopema [Tudaropa. [Ipumenenue Teopemsr [Iudaropa mpu pemeHuN NpakTAICCKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOTrO yIjia TPsSMOYTONBHOTO TpeyronbHuka. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXAeCTBO. Tpuronomerpudeckue GyHkuun yrios B 30, 45 u 60°.

BrnucanHuble 1 1IeHTpasIbHBIE YTIIBI, YTOJI MEXTy KacaTelbHON U XOpAOH. YIUIBI MEXKIY XOpIaMu U
CeKyllMMHU. BnucaHHple W oONMCaHHBIE YETHIPEXYTONBHUKHM. B3auMmHOe pacnonoxeHue ABYX

okpyxHocTel. Kacanue okpyxHocteit. O0Iue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrerc yrioB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
DopMynbl IPUBEACHUS.

Pewenue tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. PellleHHe mpakTHYeCKHX
3a/1a4 ¢ UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

[IpeoOpazoBanue momobus. [logoOre cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 TPOM3BEACHHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUHM OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTeIbHOM.

Bekrop, anuHa (MOIyib) BEKTOpa, COHANPABICHHBIE BEKTOPBI, TPOTHUBOIOIOKHO HAIIPABICHHBIC
BEKTOPBI, KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalUM HaJ BEKTOpaMHh. PaznoxeHue
BEKTOpa 1O JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalApHOE NPOU3BEACHUE
BCKTOPOB, IPUMCHCHUC IJIA HAXOXKICHUSA JJIUH U YTJIOB.

JlexapToBBl KOOpAMHATHI HA IJIOCKOCTH. YPABHEHHs IPSIMOM U OKPYKHOCTH B KOOpJMHATax,
nepecedeHre OKpyKHOCTE! U MPSAMBIX. MeTo1 KOOpIMHAT U €T0 IPUMEHEHHE.

IIpaBuibHbIE MHOTOYrodabHUKHU. [InuMHA OKpyKHOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH OyT OKpYyx)HocTel. Ilnomans kpyra, ceKTopa, CErMeHTa.

JIBIDKEHHS TUIOCKOCTH M BHYTPEHHHE CHMMETPUU (QUTYp (DJIIeMEHTapHBIC MPE/CTABICHUS).

[TapannensHbIil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

JIMMHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE  Pe3yJbTaThl OCBOCHHMS MporpaMMmbl  yueOHoro kypca  «l'eomerpus»
XapaKTepU3yI0TCA:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBIIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHMKEHHUSAM POCCUMCKMX MAaTEMaTHKOB M POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
WCIIOJIb30BaHMIO ATHX JOCTHKEHUH B IPYTrUX HayKax M MPHUKIAAHBIX chepax;

2) rpa:kIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO 00s3aHHOCTEH TpakJaHWHA M peaju3allud ero Ipas,
NPEACTAaBICHHEM O MAaTEeMAaTHYEeCKUX OCHOBaX (YHKUMOHUPOBAHUS PAa3NUYHBIX CTPYKTYD, SBICHHH,
MPOLEAYP TPaKIAHCKOTO OOIIecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKISHHIO
TUYECKUX MNpPOOJEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JIOCTM)KCHUHM HAayKH, OCO3HAHHEM
BaXHOCTU MOPAIBbHO-3TUYECKUX NIPUHIUIIOB B JESTEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PpEIICHHH NPAKTHUECKUX 3aJad MaTeMaTH4eCcKOH
HANpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMAaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTsl YCHCIIHOM npodecCHOoHaIbHON JESITeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM
BHIOOPOM U TOCTPOSHHEM WHIUBHUIYaJIbHON TPaeKTOPUH 0Opa30BaHUs M KH3HEHHBIX IUIAHOB C YUETOM
JMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTUYeCKOE BOCIUTAHUE:

CIOCOOHOCTBIO K SMOILMOHAILHOMY M 3CTETHUECKOMY BOCIIPHSITHIO MaTeMaTHYECKHX OOBEKTOB,
3aja4, peuIeHnH, pacCyKICHNN, YMEHHUIO BUIETh MaTeMaTHYEeCKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOIr0 MO3HAHUSA:

OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMECHHYIO CUCTEMY HAaYyUYHBIX HpeIlCTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOABI M 00IecTBa, IOHUMAaHUEM MaTeMaTHUYECKOW HAyKH Kak
cdephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYMMOCTHU JUIS Pa3BUTHs LIMBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH W MAaTEMaTHYECKOW KYyJBbTypoM Kak CpeJCTBOM IIO3HAHUS MHpa,
OBJIAJICHUEM MTPOCTENIIMMHI HaBBIKAMHU HCCIIEN0BATENBCKOMN IEATENBHOCTH;

6) ¢uszmueckoe BocnuTaHWe, (POPMHPOBAHME KYJBLTYPbl 3A0POBbS W 3MOLIHMOHAJIBLHOIO
OaromoJstyumusi:

TFOTOBHOCTBIO NPUMEHSTh MAaT€MaTHYECKHE 3HAHMS B HHTEPECax CBOErO 3/0POBBS, BEICHMUS
3I0pOBOTO 00pasza XW3HU (340pPOBOE MUTAaHWE, cOaJaHCHPOBAHHBIM PEXWUM 3aHATHH W OTIbIXA,
peryisipHas (uszndeckas aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM CBOETO

MpaBa Ha OMHMOKY M TaKOT'o K€ MpaBa APYroro 4eIoBeKa;



7) 3K0JI0THYecKoe BOCIIUTAHHE:

OpUCHTAIMEH Ha TPUMEHCHHE MAaTEMAaTHMYCCKUX 3HAHWW I pelieHUs 3aaad B o0jacTu
COXPAHHOCTH OKPYKAIOIIEH cpeibl, MIaHUPOBAHUS MOCTYIKOB U OLICHKH WX BO3MOXHBIX IOCJIEICTBUM
JUTSL OKpY Karollleld Cpefibl, OCO3HAHUEM TJI00aJILHOTO XapaKTepa SKOJIOTMYSCKUX MpoOJIeM M MyTed Hux
peIICHHUS;

8) ajanTanus K U3MEHSIOUIUMCS YCIOBUSAM CONMAIBLHON U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONMPENCAEHHOCTH, TOBHIIICHUIO YPOBHS CBOECH
KOMIIETCHTHOCTH 4epe3 MPAKTHUECKYIO JESITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JIPYTUX JIIOACH,
MpHOOpETaTh B COBMECTHOM JICATSILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHIUH U3 OTbITA IPYTHX;

HEO0OXOaMMOCTBI0O B (OPMHUPOBAHUHM HOBBIX 3HAHWHA, B TOM 4YHCIe (POpMymHpoBaTh HIIEH,
MOHSATHS, TUTIOTE3HI 00 00BEKTaX M SBIEHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH NE(UIUTHI
CcOOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAaIlHIO, BOCIIPHHAMATH CTPECCOBYIO CHTYAIHIO Kak
BBI30B, TPEOYIOMIHIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIeHHS U JIEHCTBHA, (DOPMYINPOBATh U

OLIGHUBATh PUCKHU U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBrble Jornueckme aeicTBus:

. BBISBIISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE NPU3HAKH MaTeMaTHYeCKUX OOBEKTOB,
TIOHSATHH, OTHOIICHUH MEXAY IMOHITUSAME, (OPMYJIMPOBAThH OINpPEJENICHUS TOHSATHH, YCTaHABIWBAThH
CYIIECTBEHHBI TPU3HAK KlIacCU(UKAIMK, OCHOBAaHUS Uil OOOOHIEHWS W CpaBHEHUS, KPUTEPUU
MIPOBOVMOTO aHAJIN3a;

U BOCIIPHHUMATh, (HOPMYJIMPOBaTh M NPeoOpa3OBBIBATH CYXKIEHHS: YTBEPAHUTENbHBIC H
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

o BBIABJIATE MAaTEMATHYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U MNPOTHUBOPECHUSA B q)aKTaX,
JaHHBIX, HaGJHOI[eHI/IHX " YTBCPKACHUAX, MpEAIaraTb KpUTECPHUU IJId BBIABJICHUA SaKOHOMepHOCTeP'I u
IIPOTUBOPEYMIA;

. JIeNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH IO aHAJIOTHH;

U pa3bupaTh 10Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (MPSAMBIE U OT TPOTHBHOTO),
NPOBOJIUTh CAMOCTOSTENILHO HECJIOKHBIE JIOKAa3aTebCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPaMBAaTh
apryMeHTaIuIo, PUBOIUTE PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PAcCyKIEHUS;

. BBIOMpATh CMOCOO pemeHus Yy4eOHOM 3amaun (CpaBHMBATh HECKOJBKO BapHaHTOB

peuicHus, BBI6I/IpaTL Haunbosee HOZLXOZ[?IIJ_[I/Iﬁ C y‘léTOM CaMOCTOATCIIBHO BBIACICHHBIX KpI/ITepI/IeB).



Ba3oBble ucciegoBaTe1bCKHe JeiicTBHA:

o HCIIONB30BaTh  BOMPOCHI  KAaK  HCCIENOBAaTEIbCKUI  MHCTPYMEHT  ITO3HAHMS,
(dopMynupoBaTh BOIPOCH], (PUKCUPYIOLINE MPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSITEIFHO YCTaHABINBATD
MCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3HLINIO, MHEHHE;

. NPOBOJAWTH MO CAMOCTOSITETIbHO COCTABJICHHOMY IUIaHYy HECIOKHBIA OKCIEPHUMEHT,
HeOOJIBIIOE MCCIIEAOBAHUE TI0 YCTAHOBICHUIO OCOOGHHOCTEH MaTeMaTHYECKOro 00OBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXIY COOOI;

. CaMOCTOSITETHbHO (POPMYIUPOBATh 0000IIEHHUS M BBIBOJIBI 110 pe3yabTaTaM MPOBEAEHHOTO
HaOJIONEHNsI, HWCCICIOBAaHUs, OLICHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOAOB U
000011IEeHHNI;

o HPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATH IPEIIOIIOKECHUS O

€0 pasBUTHUHU B HOBBIX YCJIOBUAX.

PaGora ¢ unpopmanueii:

. BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
peleHus 3a1a4H;

o BBIOMPATh, AHAIU3HPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUIOB H ()OPM IIPEICTABICHNUS;

. BBIOUpaTh (OPMY IMpPEJCTaBICHUS MHPOPMAIMU W WILTIOCTPUPOBATH pellacMble 3a/1auu
CXeMaMH, IuarpaMMaMu, HHOU Tpa Kol ¥ UX KOMOUHAIUSIMIU;

o OLICHMBATh HAJ&KHOCTh MH(POPMAIUU 10 KPUTEPHSM, NPEUIOKESHHBIM YYUTEIEeM WU

c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS:

° BOCIIPHHUMATh U (POPMYIHPOBATH CYKJCHUS B COOTBETCTBUH C YCIOBUSIMH W IIEJISIMH
O6IIICHI/I$[, SACHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX M NHCBMCHHBIX TCKCTax,
JIaBaTh MOSICHEHUS 110 X0y PEIEHUs 33/1a4l, KOMMEHTHUPOBATh II0JyYE€HHBIN pe3yibTarT;

. B X0J€ OOCYXIEHHMs 3a[aBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOM TeMBbI, MPOOIEMBI,
pemaeMof/'I 3aaa4u, BBICKa3bIBaATh UJICH, HAICJICHHBIC HAa IMONCK PCIICHUA, COIIOCTABIIATE CBOU CYXKACHUA C
CYXIEHUSMHU JAPYIMX YYacTHUKOB Juayiora, OOHApyXHBaTh pa3MuMe M CXOJCTBO IIO3WIHHA, B
KOPPEKTHOMH (opMe HOopMyIHpoOBaTh Pa3HOIIACHS, CBOU BO3SPAKEHHUS;

° MMPpEACTAaBIIATE PE3YJIbTaThl PCIICHUA 3adadd, SKCIICPUMECHTA, HUCCICAO0BaHHUA, ITPOCKTA,
CaMOCTOSITETIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4YETOM 3agad Npe3eHTalud W OCOOEHHOCTEH
ayJIMTOPUH;

. MOHUMATh M UCIIOJNb30BaTh NPEUMYIIECTBA KOMAHAHON W MHAMBUIYAIBHONW pabOTHI MpH

pEeUICHUN yT-Ie6HBIX MaTCMaTH4YCCKHX 3a1a4,



. MIPUHUMATh 1Ie]Ib COBMECTHOM NEATENBHOCTH, IJIAHUPOBATH OPraHHU3AIMI0 COBMECTHON
paboThI, pacmpenensTh BUABI pabOT, JOTOBApPHBATHCSA, OOCYKIATh MPOLECC U Pe3yJabTar padoThI,
000011aTh MHEHUS HECKOIBKHX JTIOCH;

. y9acTBOBATh B TPYMIIOBBIX (opMax padoTHl (00CYX IeHNs, 0OMEH MHEHHSIMH, MO3TOBBIC
HMITYpMBl U JIPYTHE), BBIIONHATH CBOI YacTh PaOOTHl M KOOPAMHUPOBATH CBOU JCHCTBHS C JPYTUMH
YJlecHAMH KOMAaHJIbl, OIICHMBATh KauyecTBO CBOEr0 BKJaJa B OOMMHA MPOAYKT TIO KPUTEPHSM,

c(hopMyITMpOBaHHBIM YYACTHHKAMH B3aMMOICHCTBUS.

PeryasiTuBHbIe yHUBepcadbHbIe yueOHbIe JeficTBUS

Camoopranuszanus:

o CaMOCTOSITETIBHO COCTABJIATH IUIAH, AJTOPUTM pEIIeHMs 3aJaddl (WM €ro 4YacrTh),
BBIOMpATh CHOCOO pelIeHHsT ¢ Yy4YETOM HWMCEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,

apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA MHTEJJIEKT:

. BJIQJIETh CIIOCO0AMM CaMOITPOBEPKHU, CAMOKOHTPOJIS MPOIECCa W pPe3ysibTaTa PeIIeHUs
MaTeMaTU4YeCKOM 3a71auu;

. MPEABUACTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHKHYTh MPU PELICHUH 3aJadd, BHOCUTh
KOPPEKTUBBI B JEITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITCIILCTB, HAMICHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEM;

° OIICHMBATh COOTBETCTBHE pe3yJbTaTa ICSATEIBHOCTH IMOCTABICHHOW IIETU W YCIOBHUSM,
OOBSACHATh TPUYMHBI JIOCTIDKEHUS WM HEJIOCTIDKEHHUS LEeNH, HaXOJWUTh OMIMOKY, JaBaTh OICHKY

nproOPETEHHOMY OIBITY.

HPEJIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 7 kjaacce 0Oy4arOHIMACS MOMYUYHT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

PacniozHaBaTh M3ydeHHbBIE TeoOMeTpUUecKrue (QUTYPHI, ONPENENATh UX B3aUMHOE PACIOJIOKEHHUE,
n300paxath TeoMeTpuIecKrue QUrypbl, BBITIOIHATH YEPTEKH 110 YCIOBHIO 3a1auu. V3MepsTh TUHEeWHbIE 1
YIJIOBBIE BEJIMUMHBI. PemaTe 3a1auu Ha BBIYMCIIEHHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henate TpyOyro OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B PEaTbHOW JKU3HH,
pasMepoB NPUPOIHBIX 00BEKTOB. Pa3nmuuaTh pa3mMepsl 3THX 00OBEKTOB MO MOPSIIKY BETHYUHEL.

CTpouTh YepTeXH K TeOMETPHIECKUM 3a7a4aM.

[Tonp30BaThCs NpHU3HAKAMHM PaBEHCTBA TPEYTOJBHUKOB, HCIOJIB30BaTh IPU3HAKM U CBOMICTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB NIPU PELICHUH 3aad.

[IpoBoANTE TOrMUECKUE PACCYKAECHUS C UCIIOJIB30BAHUEM I€OMETPHUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKaMU PAaBEHCTBA MPSMOYTOJBHBIX TPEYTOJBHHUKOB, CBOWCTBOM MEIMAHBI,

HpOBCI{éHHOﬁ K TUIIOTCHY3C MMPAMOYT'OJIbHOT'O TPCYT'OJIbHUKA, B PCHICHUN 'COMCTPUUCCKUX 3a/1a4.



OmnpenensTe NapajuleNbHOCTh MPSIMBIX ¢ IIOMOLIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKyILas.
OnpenensTs napauieIbHOCTh MPAMBIX C MIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MpsIMOHN 10
TOYEK APYTOH NPSIMOU.

Pemrate 3amaun Ha kieryaroit Oymare.

[IpoBoaUTH BBIUMCIEHUS W HAXOMUTh UHUCIOBbIE W OyKBEHHBbIE 3HAUCHHS YIJIOB B
TEOMETPUUYECKUX 337adaX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHHUKOB M MHOTOYTOJIBHHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX MpPU TEPECCUYCHHH [BYX MNapauieNIbHBIX NPSAMBIX Cekylied. Pematsb
MIPaKTUUYECKUE 33/1a4l Ha HaX0XKJICHUE YTJIOB.

Brnanets moHSTHEM T€OMETPHYECKOTO MecTa TOYeK. YMETh OINpenessiTh OWCCEKTPHUCY yIiia U
CEpEeIVHHBIN NEPIEHINUKYIIAP K OTPE3KY KaK T€OMETPUIECKHE MECTA TOUEK.

@opMyIHpoBaTh ONpPEACIHCHUs] OKPYXHOCTH M Kpyra, XOpAbl H JAWAMETpPa OKPYKHOCTH,
MOJIb30BaThCS UX CBOWCTBAMH. Y METh IPUMEHSTH 9TH CBOICTBA MIPU PEILIEHUH 3a1a4.

BrnageTrs MOHATHEM ONMMCAaHHOW OKOJO TPEYrOJbHHMKA OKPYKHOCTH, YMETh HAaXOAWTBH €€ LEHTP.
ITonp30BaThCst paKTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJNbHUKA [IEPECEKAI0TCsl B OJHOM TOUKe, U
0 TOM, YTO CEpEAVHHBIE IEPIIEHIUKYIIIPBI K CTOPOHAM TPEYTOJIbHHKA MIEPECEKAIOTCS B ONHOM TOUKE.

Brnagere  moHATHMEM ~— KacaTeIbHOM K OKPYXHOCTH,  IOJb30BaThCA  TEOPEMOHM O
MEPNEHINKYIIIPHOCTH KacaTEIBHOM U paguyca, MPOBEIEHHOIO K TOUKE KaCaHHsl.

ITonp30BaTECA MPOCTEHIIMMH T'€OMETPUYECKMMH HEPAaBEHCTBAMH, NTOHMMATh UX MPAKTHYECKUHI
CMBICTI.

[IpoBoaNTH OCHOBHBIE TEOMETPHUUECKHE TOCTPOSHUS C MTOMOIIBIO IIUPKYJIS U INHEHKH.

K koHIty 00yueHust B 8 kj1acce 00ydarOnUiCs MOJIYUUT CIASAYIONIUE TPEIMETHBIC PE3YJIbTAThI:

PacriosHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HMX DJIEMEHTHI, TMOJB30BaThCI HX
CBOICTBaMHU MPU PELICHNH T€OMETPUUYECKUX 3a/a.

[IpuMeHaTh CBOWCTBA TOYKHM NEPECEUYEHHs MeIuaH TPEYroJibHHWKa (IIEHTpa Macc) B peleHUH
3ajad4.

Brnagetrs moHATHEM cpeAaHeW JNMHUW TPEYrojbHUKA M Tpareluud, NPUMEHSITh WX CBOMCTBa NpHU
peuieHun reomerpudeckux 3anad. Ilonp3oBaTthcs TeopeMoil daseca U TEOPEMOM O IMPONOPLHUOHAIBHBIX
OTpe3Kax, MPUMEHSTH UX JUIS PEIICHUS MPAaKTUYECKHX 3a/1a4.

[IpuMeHsTh TpU3HAKH TO00MS TPEYTOJBLHUKOB B PEILICHUH T'€OMETPUUECKUX 3a/1a4.

[lonw3oBatecst Teopemoit Iludaropa ans pemeHUs TeOMETPUUECKHX M MPAKTHYECKHX 3ajad.
CTpouTp MaTeMaTHUYECKYI0 MOJENb B IPAKTHUECKUX 3a/Jayax, CaMOCTOSTENBHO J€NaTh YepTEX U
HaXOAWTh COOTBETCTBYIOLINE JUIHHBI.

Brnagers moHATHAMH CHHyCa, KOCHMHYCa M TaHT€HCa OCTpPOro yIia MpsMOYTOJBHOTO
TpeyronbHHKa. [101630BaThCS 3TUMH MOHATHSIMH I PELICHUS IPAKTUYECKUX 3a4a4.

Boruucnate (pa3snuuHbIME crioco0amu) IUIOLIagb TPEYrojJbHHKA W IJIOMIAJ MHOTOYTOJBHBIX
¢uryp (monb3ysAch, TIe HEOOXOAWMO, KalbKyJasSTOpoMm). I[IpUMeHSTh NOJIy4YeHHBIE YMEHHUS B

IMPAKTHYCCKHUX 3aaavdax.



Brnazners NOHATUAMM BIMCAaHHOTO M LIEHTPAJIBHOIO YIVIA, MCIIOJIB30BATh TEOPEMBI O BIMCAHHBIX
yriax, yriax MexAy XopAamH (CeKyIIMMH) M YIie MeXAy KacaTeJIbHOW W XOpJAOW NpU peUIeHUU
TeOMETPHUECKHX 3a/1a4.

Bnamerr mMOHATMEM OMHMCAaHHOTO YETHIPEXYrOJbHWUKA, NPUMEHSATH CBOMCTBA OMMCAHHOTO
4eThIPEXYTOIBHUKA TP PELICHUH 3aad.

[IpuMeHsTh MONyYeHHbIE 3HAHUS HA MPAKTHKE — CTPOMTH MaTeMaTW4ecKUe MOJENH Ui 3a/1ad
peanbHON KHM3HM M TPOBOAMTH COOTBETCTBYIOIME BBIYMCICHUS C NPUMEHEHHEM TMOAO0US U
TPUTOHOMETPUH (TIONB3YSCh, T€ HE0OX0IUMO, KAJIbKYIISTOPOM).

K xonmy oOyuenus B 9 kiacce 00ydaromMiCs MOMYYHUT CIEAYIOMINE IPEIMETHBIC PE3yIbTATHI:

3HaTh TPUIOHOMETPUYECKHE (YHKLUH OCTPHIX YIJIOB, HAXOAWUTh C MX IOMOIIbIO Pa3jINYHbIC
3JIEMEHTHI IPSAMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHHE MPSMOYTOIbHBIX TPEYTOJbHUKOBY). HaxonuTs (c
MOMOIIBIO KaJIbKYJISTOPA) JUIMHBI M YIIIbI U1 HETAOJMYHBIX 3HAUECHUH.

[lonw3oBarecst GpopMynaMu NPHUBENCHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKAECCTBOM ISt
HaXO0>KACHUS COOTHOIIECHUH MEKAY TPUTOHOMETPUUYECKUMH BETHIMHAMH.

Hcnonb30BaTh TEOpeMbl CHHYCOB W KOCHHYCOB [UIl HAaXOXKACHUS Pa3lUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), IPUMEHSTh UX IPHU PEIICHUN T€OMETPUUECKUX 3a1ad.

Bragets moHsITHAMYA TTpeoOpa3zoBaHusl OO0, COOTBETCTBEHHBIX SJIEMEHTOB TIOAO0OHBIX QUTYp.
ITonp30BaThCst CBOMCTBAMHU MOJOOHS IPOU3BOJIBHBIX (UTYP, YMETh BBIYMCIIATH [UIMHBI U HAXOAUTH YTJIBI
y momoOHbIX ¢uryp. [IpuMeHSTh CBOMCTBa MOA00MS B NPAKTHYECKUX 3ajadax. YMETh NPUBOIHUTH
pUMEPHI TOJJOOHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[onb3oBaThCs TEOpEMaMHU O IPOU3BEICHHN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIINX,
0 KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOPaMH, TOHUMATh UX TEOMETPUUECKUI M (PUIUUECKUIA CMBICT, PUMEHSTh X
B pCHICHUU I'COMETPUICCKUX U q)I/ISI/I‘IeCKI/IX 3a1a4. HpI/IMeHHTB CKaJIApHOC NMPOU3BEACHNUE BEKTOPOB IJIA
HaXO0XJICHUA OJIMH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJMHAT HA TUIOCKOCTH, MPUMEHSTh €r0 B PEIICHHN T€OMETPHUECKIX
Y TMPaKTHYECKHX 3a]1a4.

Bnaners NOHATHUSMH TIPaBUJIBHOTO MHOTOYTOJBHHWKA, MJJMHBI OKPY)KHOCTH, JUIMHBI OYTH
OKPY>KHOCTH U PaJMaHHOH Mepbl yria, yMETh BBIYHCIATH IUIOIIAAb Kpyra U ero vacteid. IIpumeHsTH
NOJTy4eHHBIE YMEHHUS B MPAKTHYECKUX 3aauax.

Haxomuts ocu (MM UEHTPHI) CUMMETpUH (UTyp, NPUMEHATH [BWXKEHHS IUIOCKOCTH B
NPOCTEHIINX CITydasiX.

[IpuMeHsTh MOJTyYeHHbIE 3HAHMS Ha MPAKTHKE — CTPOMTH MAaTEeMaTH4eCKUe MOJENH Ui 3a/1ad
peambHON KHM3HM M MPOBOAMTH COOTBETCTBYIOIME BBIYMCICHUS C NPUMEHEHHEM TMOJ00US U

TPUTOHOMETPUUECKUX PYHKUUH (II0NB3YSCh, T1Ie HE00X0AUMO, KAIBKYISTOPOM).



TEMATHUYECKOE IIVTIAHUPOBAHUE

7 KJIACC
KoauuyecTBO 4acoB DJIeKTPOHHBbIE
Ne ni/m HaunmeHoBaHue pa3iesioB U TeM K I (uudposbIe)
MPOrpaMMsl Bcero OHT%O‘%HHe paKTﬁnqecmle o0pa3oBaTeJIbHbIE
padoThI padoThI pecypen
| caoiomsa Howepen reouerpaconsx 14 | ubmorera LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEJTUYNH
bubnuorexa LIOK
2 TpeyromsHuic 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble TPsIMBIE, CyMMa YTIJIOB 14 1 bubanoreka [IOK
TpEeyrojabHUKa https://m.edsoo.ru/7f415¢e2e
4 OKpy>XHOCTB U KpyT. [ 'eomeTpuueckue 14 1 Bbubanoreka [IOK
MOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
. butmmoreka [JOK
5 [ToBTOpenue, 06001MIeHNE 3HAHMIA 4 1 https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0




8 KJIACC

KoanuecTBO 4yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM K I (undposbie)
n/n nporpamMmbl Bcero OHTPOILHLIE paKTHieckue o0pa3oBaTeJibHbIE
padoTsI padoThI pecype
i bubnuoreka [JOK
I HeThIpExyrobHuiH 12 I 0 https://m.edsoo.ru/7f417e18
2 mponoponamA orpeskan, ToroGse 15 ! 0 BuGmorerca LIOK
poropH P » TOA https://m.edsoo.ru/7f417¢18
TPEYTOIbHHUKHI
3 Ipeyrommmkon n woToyr X i 14 ! 0 Busmuorera LIOK
pey Y M https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HBIX QuUryp
bubmuoreka LIOK
4 Teopema [Inudaropa n Hadana TPUTOHOMETPUHU 10 1 0 https://m.edsoo.ru/7f417e18
5 ZEE;E;LI;E}:;T;CZQ 1{30?111;2;11?1: Ii(:caTeJ‘[I:HHe 13 1 0 bubmorexa HOK
pexy ’ o https://m.edsoo.ru/7f417e18
K OKpyxHocTH. Kacanue okpyxHocTel
. bubmoreka IIOK
6 IToBTOpeHwue, 0000IIeHNEe 3HAHUI 4 1 0 https:/m.cdsoo.ru/7f417e18
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 6 0




9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Nen/n HaumeHoBaHue pa3aeio e orpa (pposnie)
HMeHOBaHHe Pa3/leoB U TeM MPOrpaMMbl Beero KO]—[TpﬁOJ]bHLIe HpaKTﬁnqecmle 06pazoBaTeabHbIE
padoThI padoTbI pecypeb
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 0 bubmoreka [{OK
CUHYCOB. Pelenne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
’ [IpeoOpazoBanue mogobus. Merpudeckne 10 1 0 bubmmoreka [HOK
COOTHOIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [IOK
3 Bexroper 12 ! 0 https://m.edsoo.ru/7f41al2c
bubnuorexa [IOK
4 JexapToBbl KOOPAWHATHI HA IIIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41al 2¢
A — 8 0 0 bumorexa LIOK
pysHOC HHans Kpyra. https://m.edsoo.ru/7f41al2¢
Iomanei
butmmoreka [IOK
6 JIBHOKEHI I10CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNEe, CUCTEMATHU3AIINS 7 1 0 bub6mmoreka [IOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IpOBepREMOro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATh 0CBOCHHS 0CHOBHOI
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI'O 00111eT0 00pa3oBaHusA
pe3yJabTara
6 I'eometpust
Pacnio3HaBaTh M3yueHHbBIE FeOMETPUUYECKUE (UTYPHI, ONPEACIATh UX B3aUMHOC
61 pacmojokKeHne, H300paxaTh TEOMETPUICCKUE (DUTYPBI, BBITIOIHATh YSPTEKH 110
YCIOBHIO 3aAaud. M3MepsATh JUHEHHbIE U YIVIOBBIE BEJIMYUHBL. Pemars 3amauu
Ha BBIYHCIICHUE JAJIMH OTPE3KOB U BEJIMYUH YTJIOB
Henates rpyOyIo OlEHKY JIMHEHHBIX U YTIIOBBIX BEIHMYUH MPEIMETOB B PEabHOM
6.2 JKU3HHU, Pa3MEPOB IPUPOIAHBIX 00BEKTOB. PazinuaTh pa3Mepsl 3TUX 00BEKTOB IO
MOPSAKY BETHYHNHBI
6.3 CTpouTh 4epTeKH K TeOMETPUUSCKUM 3a7auam
6.4 [Tonp30BaTHCS MPU3HAKAMHU PABEHCTBA TPEYTOJIHHUKOB, UCIIOIB30BATh MPU3HAKU
' Y CBOWCTBA paBHOOEPEHHBIX TPEYTOJIHHUKOB IIPH PEIISHUH 3124
6.5 [IpoBOIUTE JOTHYECKUE PACCYKACHHUS C HCIOIH30BAHUEM T'€OMETPUUCCKUX
TeopeM
[lomp30BaThCs TpPHU3HAKAMH PABEHCTBA TMPSIMOYTONBHBIX  TPEYTOJIHHHUKOB,
6.6 CBOICTBOM  MEIWaHBI, TPOBEACHHOWM K THUINOTEHY3e MPSAMOYTOIHHOTO
TPEYTOJIbHHUKA, B PEIICHUU T€OMETPHUUECKHUX 3a/1a4
OnpenensTh napaieIbHOCTh MPSAMBIX ¢ TOMOIIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
6.7 HAMH cekyIas. OnpeaensaTs NapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUI OT TOYEK OAHOU MPSIMOM 10 TOUYEK APYTrod MpsIMOU
6.8 Pematp 3aaun Ha KiIeT4aToi Oymare
[TpoBOAUTH BBHIYKCIICHHS M HAXOUTh YHUCIIOBbIC U OyKBEHHBIC 3HAYCHUS YTJIOB B
TEOMETPHUYECKUX 3a/ladaX C HCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJBHHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOWMCTB YTIJIOB, OOpPa30BaHHBIX IPHU IEPECEUYCHUH [BYX
MapauieIbHBIX MPAMBIX  CeKymed. PemaTe mpakTHUeckue 3aaadd  Ha
HaX0XJICHUE YTIIOB
Brnagerp mOHSATHEM TEOMETPUYECKOTO MeCTa TOUYeK. YMETh OIpeeNniTh
6.10 OMCCEeKTpUCY yIila W CEepeNUHHBIM TMEePHeHIUKYIsIp K OTpPe3Ky Kak
TEOMETPUIECKHE MECTa TOUEK
DopMynHpoBaTh OMPEIESIEHUS OKPY)KHOCTH W Kpyra, XOpAbl W JhaMeTpa
6.11 OKPYKHOCTH, TOJIb30BAThCS MX CBOMCTBAMU. YMEThH NMPUMEHSTH 3TH CBOMCTBA
MIpU pEUICHUH 3a7a4
Brmagets moHATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
6.12 HaxonuTh €€ ueHtp. Ilonb3oBarbes (bai(TaMH 0 TOM, YTO OUCCEKTPHUCHI YIIIOB
TPEYTrOJIbHUKA TIEPECEKAIOTCS B OIHOW TOYKE, M O TOM, UYTO CEpPECIMHHBIC
MePIEHANKYJISAPHI K CTOPOHAM TPEYTOJILHUKA TIEPECEKAIOTCS B OJTHOM TOUKE
6.13 BianeTe moHsiTMEM KacaTENIbHOM K OKPYXXHOCTH, IOJb30BaThCS TEOPEMOM O
) MEePIEHANKYIIPHOCTH KacaTeJIbHOM U paguyca, IPOBEIEHHOTO K TOUKE KaCaHUs
6.14 HonbsoBaTLcyf MIPOCTEUIITUMHU TE€OMETPUIECKUMHU HEPABEHCTBAMH, TOHUMATh MX
MPaKTUYECKUNA CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHUUYECKUE MOCTPOCHHSI C MOMOILIBIO LIUPKYIS U

JINHEUKU




8 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BUIbI ‘-IeTBIpéXYTOJIBHI/IKOB, nx 3JICMCHTHI,
MOJIL30BaThCS MX CBOMCTBAMH IIpH pCHICHUN I'€COMETPUUCCKHUX 3aJa4d

[IpuMeHsTH CBOMCTBa TOYKM TIEPECEUCHUST MEIUaH TPEYroJIbHUKA
(eHTpa Macc) B pelIeHUH 3a1a4

6.3

6.4

Biagers nonsTHEM CpenHEH JIMHMM TPEYrOJIbHUKA MW Tpalleluu,
IPUMEHATh HUX CBOMCTBA IpPU pEIIEHUM TIE€OMETPUUYECKUX 3ajad.
[Tons3oBatbest Teopemont Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIs PEIICHUs MPAKTUUECKUX 3a1a4

HpI/IMeHHTB INpU3HAKKU 1100 ous TPEYIrOJIbHUKOB B  PCHICHUH
TCOMCTPHUICCKUX 3aaa4

6.5

[Tonb3oBatbes Teopemoit [Iudaropa s pemieHrs reOMeTpUUECKUX U
npakTuueckux 3amad. CTpouTh MAaTeMaTHUYECKyld MOJEeiIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITEIBHO JIeNIaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIIHNE JITTUHBI

6.6

BJIaILGTI) IOHATUAMU CHHYCA, KOCHMHYCA M TaHI'CHCa OCTpPOTro Yyrja
OpsAMOYT'OJIBHOTO TPCYIroOJIbHUKA. ITonp30BaThCsl APTUMU IOHSITUSMU
AJid pCIICHUS IMTPAKTUYCCKUX 3aaa4d

6.7

6.8

Boruucnate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAAL TPEYroJbHUKA |
IJIOMIAAM  MHOTOYTONBHBIX (GUryp (MONB3YysACh, TJe HEOOXOAMMO,
KIbKYJIATOpOM). [IpUMEHSTh MONTydEeHHBIE YMEHHUS B MPAKTUUECKUX
3a/1auax

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIjla, UCIIOIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIJax, yrilax MeXAy XOopAaMu (CEeKyIIUMHU) U
yrie MeXAy KacaTeJIbHOW M XOPJIOM MpPU PELICHUH T'€OMETPUYECKUX
3a1a4

6.9

6.10

BJ'IaIleTI) IIOHATUEM OIIMCAHHOI'O ‘-ICTI)IpéXYFOJ'H)HI/IKa, IPUMCHSAITH
CBOMCTBA OIMCAaHHOTO IleT]':»IpéXYl"OJ'H)HI/IKEl IIpU pCHICHUH 3a1a4

[IpuMeHATh TONy4YEeHHBIE 3HAHMS HA IPaKTUKE — CTPOUTH
MaTeMaTHUYECKUE MOZCIH I 3a1a4 PEaJlbHOW JKU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C T[PUMEHEHHEM Tmono0us U
TPUTOHOMETPHUH (TI0JIB3YSCh, /1€ HEOOXOIMMO, KAJIbKYIISITOPOM)




9 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAMUTH C UX
MIOMOILBIO PA3JIMYHBbIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYTrOJIbHUKA
(«pemieHue  MNpPSAMOYTOJBbHBIX  TPEYroiabHUKOB»). Haxomute (c
MIOMOILBIO KaJIbKYJISITOPA) JUIMHBI U YIJIbI JJ1s1 HETAOJIMYHbIX 3HAaUE€HU

[Tonb3oBarbes dbopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIi HAXOXKJICHHS COOTHOIICHUI
MEX1Yy TPUTOHOMETPUYECKUMU BEIIUYUHAMU

Hcnonp3oBath TEOpPEMBI CUHYCOB M KOCHUHYCOB Ul HaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPUMEHATH UX IIPU PELIEHUN I€OMETPUYECKUX 3a]1a4

Bnaners nonsatusMu npeoOpa3oBaHUs MOJOOHUS, COOTBETCTBEHHBIX
3JIeMEHTOB MO0J00HBIX ¢uryp. Ilomp3oBaTbes cBOMCTBaMHU 1M0100Us
MPOU3BOJILHBIX (PUTYP, YMETh BBIYHCIATH JUTMHBI U HaXOAWUTH YIIIBI Y
no1o0HbIX Quryp. IlpuMensTs cBoiicTBa mogo0Us B MPaKTHUYECKUX
3ajadax. YMeThb MPHUBOAWUTH MPHUMEPHl MONOOHBIX ¢uryp B
OKPY’KaOIllEM MUpPE

[Tonb3oBaTbcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacarelbHON

6.6

6.7

[Tonp30BaTbCcsi BEKTOpamMu, IMOHUMaTb WX TEOMETPUYECKHI U
(bu3nUecKuil CMBICH, MPUMEHATh MX B PEIICHUH TeOMETPUYECKUX U
¢dbuznveckux 3amad. [I[pUMeHsTh CKaJIpHOE MPOU3BEICHHUE BEKTOPOB
JUISL HAXOXKIEHUS IUIMH U YTJIOB

ITonp30BaThCA MCETOAOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATHL €ro B
PEIICHUH TCOMCTPUYCCKUX U MPAKTHUICCKUX 3aJa4

6.8

6.9

6.10

Biagetp NOHATMSMH  NPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTM M paJuaHHOW Mepsl yrIua,
YMEThb BBIYMCIATH ILIOMIAAbL Kpyra W ero dacred. IIpumensrs
IIOJIyYEHHBIE YMEHHU B IPAKTUYECKUX 3a1a4ax

HaxoauTe ocu MM HEHTPBl CUMMETPUH (GUTYp, TPUMEHSATh ABHIKEHHS
IJIOCKOCTH B MPOCTEUIINX CITyqasixX

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS HAa TMPaKTHKE — CTPOMTH
MaTeMaTHYeCKHe MOJENH IS 3ajad peajlbHOW >KU3HU U MPOBOJAUTH
COOTBETCTBYIOIIIE BBIYUCICHHS C TPUMEHEHHEM TNOJ00usS U
TPUTOHOMETpUUECKUX (QYHKIUI (MONb3ysch, TA€ HEOO0XO0IUMO,
KaJIbKYJISITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Koa ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
6 I'eomerpus
HauansHble noHATHA reomeTpud. Touka, mpsiMasi, OTPE30K, JIyd. Yroi. Buasl yrios.
6.1 Beprukanbuble U cMexHble yribl. buccekTpuca yria. JlomaHasi, MHOTOYrOJIbHHK.
[NapannensHOCTh U MEPIEHAUKYJISIPHOCTD IPSMBIX
6.2 Cummerpuunsie ¢urypel. OCHOBHBIE CBOMCTBa OCeBOM cuMMeTpud. llpumepst
CUMMETPHUH B OKPYXKAIOIIEM MHUpE
63 OCHOBHbIE MTOCTPOEHHUS C MOMOIIBIO LUPKYIA U JUHEHKH. TpeyronpHUK. Bricorta,
MeanaHa, OUCCeKTpHUCa, HX CBOMCTBA
6.4 PaBHOOEIpeHHBIN 1 PABHOCTOPOHHHIN TPEYTONbHUKU. HepaBeHCTBO TpeyroapHHUKa
6.5 CpoiicTBa ¥ TpU3HAKK PaBHOOEAPEHHOTO TpeyroibHHWKA. [Ipu3HaKuW paBeHCTBA
TPEYroJbHUKOB
6.6 CBoiicTBa W TpPU3HAKH MapajuIeTIbHBIX MpsAMbIX. CyMMa YIJIOB TpeyrojbHHUKA.
BHermHue yrisl TpeyrojibHUKa
[IpssMOyroNnbHBIA  TPEYrOJNbHUK. CBOMCTBO  MeAMAaHBl  OPSAMOYTOJBHOIO
6.7 TPEYroJbHHUKA, IPOBEAEHHON K IHroTeHy3e. lIpu3Haky paBeHCTBa MPSIMOYTOJIBHBIX
TpeyroibHUKOB. [IpsAMOyTroabHBIN TpeyroapHUK ¢ yrioM B 30°
HepaBencTtBa B reoMmerpun: HEpaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopeMa O OonblieM yriie © OONbIIEH CTOPOHE TPEYroJbHUKA.
[lepnennuKysip ¥ HAKIOHHAS
6.9 I'eomerpuueckoe MecTo Touek. bruccekTpurca yriia U CepelMHHBIN MEPIEHAUKYJISP K
OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK
6.10 OKpy>XHOCTb M KpYyI, XOpAa U AHaMETp, X CBOMCTBA. B3amMmHOE pacmosioskeHue
OKpY>KHOCTH U npsimoii. KacaTenbHas 1 cexymiasi K OKpyKHOCTH
6.11 OKpy)XHOCTb, BIIMCaHHas B yroj. BmnucaHHas W ONHMCaHHAs OKPYXHOCTH
TpeyroJbHHUKA
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT coAepPKAHUS
6 ['eomeTpus
6.1 YetripéxyroapHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMoyrosibHUK, pOMO, KBaIpaT, MX MPU3HAKH U CBOICTBA
63 Tpaneuusi, paBHOOOKas Tpameuusi, e€ cBoWCTBa W npusHaku. [IpsMoyrombHas
Tpamnenus
6.4 Merton ynBoenus Meauansl. LlentpanbHas cumMerpud. Teopema Paneca u Teopema
0 MIPOITOPIIMOHATIFHBIX OTPe3Kax
6.5 CpenHre THHUY TPEYroJbHAUKA U Tpanenuu. LleHTp Macc TpeyroiapHuKa
6.6 Ilono6ue  TpeyrombHukoB, Kodpduuuentr noxodus. IlpuzHakm  momoOus
TpeyroibHHUKOB. [ [pruMeHeHne mogo0us mpy peneHH: MPAKTHYECKUX 3a/1a4
6.7 DopMyITBI s IO TPEYTOIBHUKA, apajuiesiorpamMmma, pom0a 1 Tpanenuu
6.8 CaoiicTBa 1uomaaeii reomerpuieckux ¢uryp. OTHOIIEHHE TIIoMmanel MmoJo0HbBIX
uryp
6.9 Brruucnenue mionaieil TpeyrojabHUKOB 1 MHOTOYI'OJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema I[Iudaropa. Ilpumenenne reopems [ludaropa mpu permeHny IpakTHISCKIX




3a1a4

CuHyc, KOCUHYC, TAHI'€HC OCTPOTr0 yIja IpsAMOYTOJIbHOTO TpeyrosibHuKa. OCHOBHOE

6.11 TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHoMeTpuieckue GyHKIuH yriaos B 30°, 45°
u 60°
6.12 BrncanHele W LEHTpanbHBIC YIJIBI, YIOJd MEXKIY KacaTelbHOH M XOpIOW. YTJIBI
MEXy XOpJAaMHU U CeKYLIUMU
6.13 Brincansele ¥ onucaHHbIE YETHIPEXYTONbHUKI
6.14 B3anmHoe pacnosnoxeHue IBYX OKpyxkHocTeil. Kacanme okpyxuoctel. OOmiue
KacaTeJbHbIE K BYM OKPYKHOCTSAM
9 KJIACC
Kona IIpoBepsieMblii 3J1IEMEHT COJIEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, TtanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TokaecTBO. DopMyIIbl IPUBEICHHUS
6.2 Pewenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. PemieHue
MIPAKTHUYECKUX 3a/1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue momobwus. [lomoOre cOOTBETCTBEHHBIX SJIEMEHTOB
6.4 TeopemMa 0 mNpOHM3BENECHHH OTPE3KOB XOpJl, TEOPEMBI O MPOM3BEACHUH OTPE3KOB
CEeKYILIUX, TEOpeMa O KBajipaTe KacaTelbHOI
Bekrop, mmmHa (MOmynp) BEKTOpa, COHANpPaBIICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
6.5 HalpaBlieHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BeKTopaMu. Pa3noxeHne BeKTOpa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CkanspHOE TMPOW3BEJIEHHE BEKTOPOB, IPHUMEHEHHE IS
HaXOKACHUS JUIMH U YTJIOB
JlekapTOBBl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHHS IPSIMOM M OKPY)KHOCTH B
6.7 KOOpAMHATaX, IEPeceYeHHE OKPYKHOCTEH M MpsMBIX. MeTox KOOpAMHAT W €ro
MpUMEHEHUE
6.8 [IpaBusIbHBIE MHOTOYTOIBHUKH
6.9 Hnuna OKPYKHOCTH. I'panmycHas m paguaHHass Mepa yrija, BBIYMCICHHE IJMH IyT
OKpPY>KHOCTEM
6.10 [Tmomans kpyra, CeKTOpa, CEerMEHTa
6.11 JIBI>KEeHMS IJIOCKOCTM W BHYTPEHHHE CHUMMeTpun  ¢uryp (3IeMeHTapHbIe

npencranienus). [lapamnensasliit nepeHoc. [loBopoT




INPOBEPAEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMSA

Kon
NpoBepsieMoro
TpeOoBaHHS

IIpoBepsieMble TPeOOBAHHUS K MPEeIMETHBIM Pe3yJIbTaTaM OCBOEHHUSI
OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTO 001Iero
oopa3zoBanns Ha ocHoBe ®I'OC

YMeHue oneprupoBaTh MOHSATHSIME: MHOXKECTBO, TOJMHOXECTBO, ONEPAIIAU
HaJl MHOXXECTBAMU; YMCHHE OINCPUPOBAThH MOHITHUAMU: rpad, CBSI3HBIN Tpad,
JIEPEBO, IUKJ, MPUMEHSITh UX MPHU PEHICHUH 3a]ady; YMEHHUE HCIOJIb30BaTh
rpaduygeckoe mpeacTaBIeHIHe MHOXKECTB ISl OMUCAHUS PEATbHBIX MPOIECCOB
Y SIBJICHWH, IPU PEIICHNH 33724 U3 APYTUX yIEeOHBIX MTPEIMETOB

YMeHHne OIlepupoBaTh IOHATHSAMH: OIpeAciieHHe, aKCHOMa, TeopeMa,
JIOKa3aTeNbCTBO; YMEHHE PacIO3HABATh NCTHHHBIE U JIOKHBIC BHICKA3bIBAHUS,
MIPUBOAUTH IPUMEPBI M KOHTPIIPUMEPEI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YHCIIO, TIPOCTOE U COCTABHOE
YHUCIIO, AETUMOCTh HATypaIbHBIX YHCEIN, TPU3HAKA JEIUMOCTH, IeJI0€ YHCIIO,
MOJTyJIb YK CJIa, OOBIKHOBEHHAS PO0b U JeCSITHYHAS TPO0b, CTAHAAPTHBINA BUJT
qKciia, PAlUOHAIBLHOE YHUCIIO, HPPAIMOHAIBHOE YHCIIO, apu(pMeTHYSCKUid
KBaJIPaTHBIN KOPEHb; YMEHHUE BBITIOJHATE ACHCTBUS C YHCIAMH, CPAaBHUBATH U
YIOPSIOYMBATh YHUCNA, IMPEICTABIATh YWCIA HAa KOOPIUHATHON MPSIMOH,
OKpYIJIATh 4YHCJA; YMEHHE JeJiaTh NPHKHIKY W OICHKY pe3yJibTaTa
BBIYMCIICHHI

YMeHue onepupoBaTh IOHSATHSAMH: CTENEHb C IEIBIM  [OKa3aTeleM,
apuMeTHYEeCKUil KBaJpaTHBII KOPEHb, MHOTOWIEH, ainredpandeckas Ipoob,
TOKECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTEreHH OOJbIle eAHHUIIBI;
YMEHHUE BBIMOJHITH pacdéTel Mo QopMmyliaM, NpeoOpa3oBaHUs IIETbIX,
JPOOHO-PAIIOHAIBHBIX BBIPAKCHUH M BBIPAKEHHH C KOPHSIMH, pa3lioKEHUE
MHOTOYJIEHa HAa MHOXXHTEIM, B TOM YHCJIE C HCIOJIb30BaHHEM (opmyd
Pa3HOCTH KBaJpaTOB ¥ KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe oneprupoBaTh MOHATUSIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJTHOM
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; yMEHHE
pemiath JMHEHHbIE W KBaJpaTHbIE YypaBHEHUS, JPOOHO-pAaLMOHAIBHBIC
YPABHEHUSI C OJHOW IIEPEMEHHOMN, CHCTEMBI [IBYX JIMHEHHBIX YpPaBHEHHH,
JTUHEHHbIE HEpPaBeHCTBA M WX CHCTEMBI, KBajpaTHblE ©  JPOOHO-
paloOHaJbHBIE HEpPAaBEHCTBA C OJHOM NEPEMEHHOM, B TOM YHCIE IpH
pEIIeHNH 3a7ad M3 APYTruX IPEeIMETOB M IMPAKTHYECKUX 3a1ad; yMEHHE
HCIIOJIB30BaTh KOOPJAMHATHYIO MPSMYI0 U KOOPJAMHATHYH IUIOCKOCTH JUISt
n300paKeHuUs1 pelIeHUH ypaBHEHUH, HEPAaBEHCTB M CUCTEM

YMeHne ornepupoBaTth MOHATHAMHU: (QYHKIUS, Tpaduk QYHKIUH, HYJIH
(GYHKUMHM, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHus,
yObIBaHWSI, HaWOOJIbIIIeE ¥ HaWMEHbIIEe 3HAUYCHUS (QYHKINH, YMEHHUE
OTMEepUPOBaTh TMOHATHAMH: TpsAMas MPOMOPIHOHAIBHOCTh, JIMHEIHAA
GyHKIMs, KBaapaTudHas (QyHKIuUs, oOpaTHas MPOMOPIMOHATHHOCTD,
napabosna, runepOoia; yMeHHe CTPOUTh Tpaduky (QyHKIHMHA, HCHOIB30BATH
rpaduku [ ONpEAeNeHHs CBOWCTB IPOIECCOB M 3aBHCHMOCTEW, I
peleHus 3a/1a4 U3 IPYTuX y4eOHBIX NPEJMETOB M PealbHON KHU3HU; YMEHUE
BBIpaKaTh (JOpMyIaMu 3aBUCUMOCTH MEX]y BEJIMYHHAMH

YMeHue onepupoBaTh MOHITUAMU: MOCIEIOBATEILHOCTh, apU(PMETHUECKAs U
reoMeTpuYecKas MIPOrPECCUH; yMEHUue KCIIOJIb30BaTh CBOKMCTBA
MocIeI0BaTeNIbHOCTEH, (OPMYIIBI CyMMBI M OOIIETr0 4jeHa NpPH PEIIeHHH
3aJ1a4, B TOM YHCJIE 3a/1a4 U3 JPYTUX YICOHBIX MPEAMETOB H PEaIbHOM KU3HU




YMeHue peniath 3aa4d pa3HbIX THIIOB (B TOM YHCIIE Ha MPOICHTHI, JOIH H
4acTH, JBWKCHHE, paboTy, IEHY TOBapOB M CTOMMOCThH IOKYIOK H YCIYT,
HAJIOTH, 3ajadd W3 o0JacTh yNpaBleHHWS JHYHBIMA ¥ CEMEWHBIMH
(mHAHCAMM); YMEHHE COCTaBISATh BBIPAKEHUS, ypaBHEHHs, HEPAaBEHCTBA H
CHUCTEMBI TIO YCJOBHIO 3a/layd, HCCIENOBaTh IMOJYYCHHOE pEIICHUE |
OIIEHWBAThH MIPABIOTIOAO0OHOCTH MOYICHHBIX PE3yIbTaTOB

YMeHUe OomepupoBaTh MOHATUAMU: (QUrypa, TOUKA, OTPE3OK, MHpsMasi, Jyd,
JIOMaHasi, yTroJ, MHOTOYTOJNBHHUK, TPEyrolbHUK, pPaBHOOECNPEHHBIA U
PAaBHOCTOPOHHHUI TPEYTrOJbHUKHU, MPSMOYTOJBHBIA TPEYTrONbHUK, MEIHaHa,
OHMCCEeKTpHUCa U BBICOTA TPEYTOJbHHKA, YETHIPEXYTOIBHUK, TTApalIeiorpamm,
pOMO, TIPSIMOYTOITFHUK, KBaJIpaT, TPANenuns; OKPYKHOCTh, KPYT, KacaTeabHas;
3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (pUTypamu; yMEHHE peliaTh 3aJadyd, B
TOM YHCIE W3 TOBCEIHEBHOM JKM3HU, Ha HAXOXKICHHUE TCOMETPUUYCCKUX
BEJIMYWH C IPIMEHEHNEM H3yUYeHHBIX CBOMCTB (huryp u pakToB

10

11
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YMeHne  omepupoBaTh TOHSATHAMHU: PAaBEHCTBO  (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapajIeIbHOCTh M NEPHEHIUKYISIPHOCTh HPSAMBIX, YIOJ
MEXIY NPsIMBIMH, NEPIECHAUKYISAP, HAKIOHHASA, MPOEKUHs, nmoxodue ¢uryp,
NOJOOHBIC TPEYrOoJbHUKHU, CHUMMETPHS OTHOCHUTENBHO TOYKH M IPSIMOIA;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPHIO U moxobue ¢uryp,
NapasiebHOCTh U MEPIEHANKYIIIPHOCTD IPSIMBIX B OKPYXKAIOIEM MUPE

YMeHue onepupoBarh MOHATHSAMU: AJTUHA, PACCTOSIHUE, YTOJl (BEIHMYMHA yIIIa,
CHHYC M KOCHHYC YyIJla TpeyrojbHHKa), IUIOIaAb, yMEHHE OlEHUBATh
pasMepsl IpeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE MPUMEHSATH
¢dbopMynbl epuMeTpa U IJIOMAA MHOTOYTOJBHHUKOB, IJIMHBI OKPY>KHOCTH H
IUIOIAAX Kpyra, oObeMa MpPsIMOYTOJBHOTO Napajulejenuiena; yMeHHUe
MPUMEHATh MPHU3HAKK PABEHCTBAa TPEYTOJbHHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibHHKa, Teopemy [lndaropa, TpUroHoMeTprUeCcKre COOTHOLIEHUS IS
BBIYUCIICHUS AJIMH, PACCTOSIHUM, TUIOImaaei

YMmeHune — u3o0paxarb  Iockue  GUTypel W MX ~ KoMOuHauu,

MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY MJIM CHMBOJIbHOMY OIHMCAHHUIO
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YMeHue onepupoBaTh MOHATHUAMH: MPSAMOYTOJbHAs CUCTEMA KOOPAWHAT;
KOOpJMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOMU3BEJICHUE BEKTOpa Ha
YHCII0, CKASIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHE MCIIOJIB30BATh BEKTOPBI
Y KOOPJIMHATHI JIJIsl MPEJICTABICHUS JIaHHBIX U PEILCHUs 3a/lady, B TOM YHUCJE
U3 IpYTUX YIEOHBIX MMPEAMETOB U PEATHHOMN KU3HU

14
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YMeHne omepupoBaTh MOHATHSIMHU: CTOJOMKOBBIE M KPYTOBBIE TUATPAMMEI,
Ta0JIMIIBI, cpenHee apudmeTnyeckoe, MearaHa, Hauboblee ¥ HaUuMEHbIIee
3HAauYEHUs, pa3Max YHCIOBOTO Habopa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATH
U TIpeoOpa3oBBIBaTh HH(POPMAIIMIO, TPEACTABICHHYIO B TaONWIax W Ha
IrarpaMmax, OTPa)KaloN[yld CBOMCTBA M XapaKTEPUCTUKH PEaThbHBIX
MPOLIECCOB U SIBJICHUN; YMEHHUE pAaclo3HaBaTh H3MEHUYUBBIC BEIUYUHBI B
OKpY’KaroIeM Mupe

YMeHue omnepupoBaTh IMOHATUSMH:  CIyYalHBIH  ONBIT  (CIy4aiHBIN
9KCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (IIEMEHTAPHBIA MCXO[) CIy4allHOTO
OMBITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTh COOBITHS; yMEHUE HaXOJUTh
BEPOSITHOCTU CIYyYalHBIX COOBITUM B OIBITAX C PaBHOBO3MOXKHBIMH
JJIEMEHTapHBIMH  COOBITHMSIMH;  YMEHHE  pemaTh 3aJadyd  METOJOM
OpraHU30BaHHOTO Tiepedopa M C HCIOJIH30BAHUEM IIPABUIA YMHOXKEHUS,
YMEHHE OLIEHHBATH BEPOSITHOCTU PEAJbHBIX COOBITHH M SIBICHUH, TOHUMATh
pOJb  NPAKTHUECKH JOCTOBEPHBIX M  MAaJOBEPOSTHBIX COOBITUH B
OKpY)KaloIlleM MHpEe W B KXU3HU; 3HAKOMCTBO C TOHSITHEM HE3aBUCHMBIX
COOBITHIL; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €r0 POJIbI0 B MAaCCOBBIX
SIBIICHUSIX
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YMeHue BHIOMPATH MOAXOMSANINA W3yYEHHBIH METOJ JUIsl PEUICHHS 3aadH,
MPUBOJUTh NPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HW, pACIO3HAaBAaTh TPOSIBICHHWE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
OTHCHIBAaTh OTAENBHBIC BBINAIONINECS PE3yNIbTaThl, MOIYyYEHHBIE B XOJe
pa3BUTHUS MaTEMaTUKH KaK HAyKH, MPUBOAUTH MPUMEPHl MaTEMaTHYECKUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHON UCTOPUHU




NEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPSEMBIX HA OI'D 1O

MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUS
1.1 HatypaneHble u nesnplie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEN
1.2 OOBIKHOBEHHBIC U ACCATHIHBIE TPOOH, TPOIICHTHI, OECKOHESTHBIC TIEPHOTUICCKHE TpoOH
1.3 Panmonansabie uncia. ApupMeTHISCKHe OTIepalliy ¢ PalHOHATHHBIMHA YHUCITAME
1.4 JleiicTBuTenbHbIC yncia. ApudMETHISCKUE OTISPAIMY C ISHCTBUTSILHBIMU YACIAMU
15 HpI/I6J'II/I)KéIr£HBIC BBIUMCIICHUS, MPABUIA OKPYTJICHWs, MPHUKHIKA W OILECHKA pe3ysbTara
BBIYHCIICHHUN
2 Anrebpanyeckue BbIpaKSHUS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAKCHUS C IEPEMEHHBIMH )
29 Crenenp ¢ nensiM mokazareneM. CTeleHb € pallMoOHaNBHBIM TMoKa3aTeneM. CBoiicTBa
CTETIeH!
2.3 MHoOro4IeHbI

24 Anrebpandeckast 1poOb

ApudmeTnyeckuii KOpPEHb HaTypalbHON cTemeHW. JlelicTBus ¢ apudmMeTndecKuMu

25 KOpHSIMU HaTypaJbHOU CTENEHU
3 YpaBHEHHS U HEpABEHCTBA
3.1 Lenbie U poOHO-palMoHabHbIE YpaBHEHHsI. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie u npoOHO-palMoOHATEHBIE HepaBeHCTBAa. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 UucoBbIe MOCIEI0BATENBHOCTH
4.1 [TocmenoBaTenbHOCTH, CIOCOOBI 3a/ITaHUS ITOCIIEIOBATEIHHOCTEH
4.2 Apudmernyeckas U reoMmeTpuueckas nporpeccu. @opmysa CI0XXKHBIX IPOLEHTOB
5 OyHKIHN
Oyukiys, cnocoObl 3amanus QyHknun. ['paduk dynkumm. OOmacTh onpeaeneHus u
51 MHOXecTBO 3HaueHHH ¢yHKuuu. Hymum ¢yskumu. IlpomexyTkun 3HaKOIOCTOSIHCTBA.
o [IpomexxyTkn MOHOTOHHOCTHM (YHKUMHM. MaKCUMyMBl H MUHUMYMBl  (DYyHKLIHH.
Haubonpiiee 1 HanMeHblllee 3HaUeHUE (DYHKIIMN HA TIPOMEKYTKE
6 Koopaunatel Ha MpsSIMO# U TNIOCKOCTH
6.1 Koopaunatnas npsamas
6.2 JlexapToBbI KOOPAMHATHI HA INIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckne GUrypsl 1 UX CBOMCTBa
7.2 TpeyronsHHUK
7.3 MHOTOyTOJIBHUKHI
7.4 OKpYyXHOCTB M KpyT
7.5 N3mepenre reoMeTpuYeCcKuX BEJIMYNH
7.6 BexTopsl Ha MITOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHast CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHo:xecTBa

8.5 I'padnr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

I'eometpus, 7-9 knaccel/ Atanacs JI.C., byty3zos B.®., Kagomuer C.b. u apyrue, AknponepHoe
obmectBo «M3marenscTBO «IIpocBemenney, 2023

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJISA

e Aranacsn JI.C. Uzyuenue reomerpun B 7-9 Kiiaccax: METOJIMYECKUE PEKOMEHAAIMHA JTSI YIUTEIS. —
M.: [Ipoceemenne, 2015.

e  KHM no reomerpun k yueonuky Atanacsaa JI.C. 2023r

e [locobue mis monroroku yuanmxcs k OI'D mox penakuueit Amenko WU.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Poccwuiickas sanexTponnas mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Annpekc. YueOuHmk» https://education.yandex.ru/home/
«SKiacey . https://www.yaklass.ru/

®doxcdopn https://foxford.ru/about

«Cupnyc. Onmaiiny . https://edu.sirius.onli
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