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IHHOACHUTEJIBHASA 3AITNCKA

['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3/I€JIOB MIKOJIbHONW MAaTEMaTUKH, UMEIOLIUN CBOEH 1IEJIbIO
o0ecneunTh M3y4YeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOIIEHUN M B3aUMHOE PACIIOJIOKEHHE,
OIMPAETCS] Ha JIOTMUYECKYIO, JOKA3aTelIbHYIO JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpuH Ha YpOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMWCS YYUTCS MPOBOIUTH
JIOKa3aTelIbHbIE PACCYXICHUS, CTPOUTh JIOTUYECKHE YMO3AKJIIOYEHMS, JOKa3blBaTh HCTHUHHBIE
YTBEPKJICHUSI U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIECHUS «OT IPOTUBHOTOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYyIHPOBATH OOpPATHBIEC YTBEPKACHUS.

Bropoii 1enpr0 M3ydeHUs F€OMETPUM SBISETCA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpH
pelIeHNN KaK MaTeMaTUYeCKHUX, TaK M MPAKTUYECKUX 3a]a4, BCTPEUYAIOIINUXCS B PEaIbHON KU3HU.
OOyuaromuiics TOJKEH HAYYUTbCS OIpPENEIUTh TeOMETPUYECKYI0 (UTypy, OIucaTh CIOBaMU
JAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOLIa/b 3€MEJIBHOIO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO
JUTMHY ONTOBOJIOKOHHOTO Kabenst wim TpeOyeMble pa3Mepbl rapaxa JUisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpas, BBIUMCIWTEIbHAS JIMHUSA B HU3yuyeHUU reomerpuu. [lpm pemieHun 3agad
MPAKTUYECKOr0 XapakTepa OOYyYaroIIUNCS yYUTCS CTPOUTh MaTeMaTHYEeCKHE MOJETH PealbHbIX
KU3HEHHBIX CHUTyalluii, NPOBOJUTH BBIUUCIECHHUS U OLIEHUBATh aJEKBATHOCTb I1OJIYYEHHOI'O
pe3yJbTara.

Kpaiine BakHO NOMYEPKUBATH CBA3M TEOMETPUM C JPYTUMU Yy4eOHBIMU NIpeaMETaMH,
MOTHBHUPOBAThH UCIIOJIb30BAThH OIpPEIEICHHS TEOMETPUUECKUX (PUTYP U MOHSATUH, JEMOHCTPUPOBATH
IIPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBA3M HanboJiee sipKo BUHBI B TEMaX
«BexTope», « TpUuroHOMETpUYeCKUE COOTHOIICHUs», «MeTtoa koopauHat» u «Teopema ITudaropay.

VYuebublii kypc «l'eoMeTpHs» BKIIOYACT CJEIYIOIME OCHOBHBIE pa3/ieibl COAEPIKaHMS:
«"eomeTrpuueckue GUTYphI U UX CBOMCTBaY, «M3MepeHne reOMeTpUYECKUX BETMUUHY, «JleKapTOBBI
KOOP/AMHATHI Ha IUIOCKOCTHY, «BekTophl», «/IBrxkenus miockoctu», «IIpeodbpasoBanus nogo0us».

Ha n3ydenue yuebHoro kypca «l'eomerpus» orBoautcs 204 yaca: B 7 kinacce — 68 dacos (2
Jaca B HeJleno), B 8 kiacce — 68 yacoB (2 waca B Heneno), B 9 kiacce — 68 wacoB (2 yaca B HEIEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

HavanbHele moHsTHa reoMerpuu. Touka, mpsmas, OTpe3OK, Jyd. Yrosu. Bunubl yrios.
Beprukanbable 1 cMexHbIe yribl. buccektpuca yria. Jlomanas, MHOroyroiasHuk. IlapannensHocTb
Y IEPIEHANKYIIIPHOCTD IPSIMBIX.

Cummerpuunblie Gurypsl. OCHOBHbBIE CBOWCTBA OCEBOM cumMmeTpuu. [Ipumepsl cuMMeTpun B
OKpPY’KarollleM MUpE.

OCHOBHBIE IOCTPOEHUS C TIOMOIIBIO LUPKYJISA U JUHEHKH. TpeyroapHUK. BeicoTa, Meauana,
OMCCeKTpuca, IX CBOMCTBA.

PaBHOOeipeHHBIN U PABHOCTOPOHHUMN TpeyroJibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa ¥ TMpHU3HAKKM PaBHOOEIPEHHOrO TpeyroibHUKA. lIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CaolicTBa ¥ IpU3HAKYU NapajuIeIbHbIX NpAMbIX. CyMMa yIiIoB TpeyrojibHUKA. BHENIHNE yIiibl
TPEYTOJIbHUKA.

IIpssmoyronbHblil  TpeyronbHUK. CBONCTBO MeIuaHbl IPSIMOYTOJBHOTO TPEyroJIbHUKA,
npoBeACHHOW K  runoreHyse. [Ipu3Haku paBeHCTBA  NPAMOYIOJBHBIX  TPEYTOJIbHUKOB.
[IpssMOyTONBHBIN TPEYTOJIBLHUK C YTIIOM B 30°.



HepaBenctBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJjbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yTiie U OOoJIbLIeH cTOpoHE TpeyroiabHuKa. [leprnenaukynsap 1 HaKJIOHHas.

I'eomeTprueckoe MecTo Touek. buccekrpuca yriia u cepequHHbIN NEPHEHIUKYISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOp/ia U AMAMETP, UX CBOIcTBa. B3aumMHoOe pacmonoxeHne OKpy>KHOCTH
u npsimoid. KacarenbHast u cexymas K okpy:kHOCTH. OKpyKHOCTb, BIUCaHHasl B yroil. Brincannas u
OMHUCaHHasi OKPY>KHOCTH TPEYTroJbHHUKA.

8 KJIACC

UYerslpéxyronpuuku. Ilapamnenorpamm, €ro npu3Haku M CBOMCTBA. YacTHblE cilydau
napajuieiorpaMMoB (IIPsIMOYTOJIBHUK, poMO, KBaJpar), MX MpPU3HAKU U CBoiicTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ CBOWCTBAa U Mpu3HaKy. [IpsMoyronbHas Tpanenus.

Meton ynBoenust menuanbl. LleHTpanbHas cummerpus. Teopema daneca u Teopema o
MPONOPIIMOHATIBHBIX OTPE3KaX.

Cpennue TMHUY TPEyroJibHUKA U Tparnenuu. L{eHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3(pduiueHT nomodbus. IlpusHaku mogoOus TPEyroJbHUKOB.
[Tpumenenue noaoOus Npy peleHNH MPAKTHUYECKUX 3a/1a4.

CpoiicTBa miomaneir reomerpuueckux ¢uryp. dopmynbl i MIOMAAN TPEYroJbHUKA,
napajuienorpaMmma, pom0Oa u tpanenuu. OTHOIIEHUE IUIOMIAeH MOA0OHBIX QUTYP.

Brruncnenue miomnaaen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeTUaToi Oymare.

Teopema [Tudaropa. [Ipumenenne Teopemsl [ludaropa npu pemieHnn NpakTHYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TAHI€HC OCTpPOrO yIjla NPSIMOYTOJIBHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. Tpuronomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpAIbHBIE YIJIBI, YTOJ MEXIYy KacaTeIbHOM M XOPAOW. YTIBI MEXIYy
XOpJlaMH M CEeKYIIMMHU. BrucaHHble U OMMcaHHbIE YETHIPEXYTrOJbHUKU. B3aumMHoe pacnosioxeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OOmiye kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrerc yrios ot 0 70 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOMKIIECTBO.
@opMyIIBl IPUBEICHUSI.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PerieHne npakTuyeckux
3a]1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanme nmogodus. [Togo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 NpOM3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, ammHa (MOAyJdb) BEKTOpA, COHANpABICHHBIE BEKTOPBI, MPOTHBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, ONEpallUd Haj
BeKTOpaMmH. Pa3znoxeHue BeKkTOopa MO JABYM HEKOJUIMHEAPHBIM BekTopaM. KoopauHatbl BeKTOpa.
CkansipHO€ IpOU3BeIEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAX0XKJIEHHUS JJIUH U YTJIOB.

JlexkapToBbl KOOPAMHATHI Ha MJIOCKOCTU. Y PaBHEHUS MPSIMON M OKPY)KHOCTH B KOOpJUHATAX,
IIEpECEYCHUE OKPYKHOCTEN U NPSIMBIX. METO KOOPAUHAT U €r0 IPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKM. J[7IMHA OKpYKHOCTH. I'pangycHas u paguaHHas Mepa yria,
BBIUMCIICHHUE JUIMH AYT OKpykHOcTei. [Tnomans kpyra, cekropa, cCerMeHTa.

JIBIDKEHHSI TUIOCKOCTH U BHYTPEHHHME CUMMETpPUHU (pUryp (dJeMeHTapHbIe MPE/ICTaBICHUS).
[TapamtensHbiil nepeHoc. I1oBopoT.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJabTaThbl OCBOCHHS IporpamMmbl yueOHOro Kypca «l'eomerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOE BOCTIUTAHME:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HACTOSIILIEMY POCCHUICKON MaTeMaTHUKH, [IEHHOCTHBIM
OTHOILIEHHUEM K JOCTHKEHHUAM POCCUHCKHUX MAaTEMATUKOB M POCCUICKON MaTeMaTUYeCKOM IKOJbI, K
MCTOJIB30BAHUIO 3TUX JOCTHKEHUH B PYTrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpa:kIaHCKOoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIINOJHEHUIO OOsA3aHHOCTEH TIpakIaHMHA M peaju3allud ero Ipas,
MPEJICTaBICHUEM O MAaTeMAaTHYECKUX OCHOBAX (P)YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
MPOLEAYp TPaKIAHCKOTO oOIIecTBa (HAIpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO
TUYECKUX MPOOJIEM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JAOCTHXKEHHM HayKH, OCO3HAaHUEM
BaXHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JIESTEIbHOCTH YUEHOIO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTHBHOE y4YacTHE B pEIICHWH MPAKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOro o0pa3oBaHMs Ha NPOTSKEHUU BCeH
KHU3HHM JUIsl YCHEIIHOW NMpOo(ecCHOHAIBHONW NESATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIMBHUIYaJbHON TPACKTOPUU O0O0pA30BAHUS M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOMIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CMOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHUECKUX
00BEKTOB, 33a1ad, PEIICHH, PAaCCYKJICHHI, YMEHHIO BUJIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 MO3HAHUS

OpHEHTalell B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX HpeACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHSl 4EJIOBEKa, TPUPOABI H O0OIIecTBa, TOHUMAaHUEM
MaTeMaTHYECKON HayKH KakK chepbl YETOBEUECKON IEITETLHOCTH, STAIOB €€ Pa3BUTHS U 3HAYUMOCTH
JUIL pa3BUTHSI LIMBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMAaTUKHU MU MaTeMaTUYeCKON KyJIbTypol Kak
CPEACTBOM TIO3HAHUS MHpa, OBJAJEHHEM NPOCTEHIIMMHU HABBIKAMU  HCCJIEI0BATEIbCKON
TeATeNTbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, popMHpPOBaAHUE KYJILTYPbI 3I0POBbSI M IMOIHOHAILHOIO
OJ1aromoJry4us:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTHUECKUE 3HAHMS B MHTEPECax CBOETO 370POBBS, BEICHUS
3I0OPOBOTO 00pasza XHU3HHU (3A0POBOE TMHTaHWE, COATAHCHPOBAHHBIA PEXHM 3aHATHH M OTIbIXA,
perynspHas Qu3nyeckass aKTUBHOCThH), COPMUPOBAHHOCTHbIO HaBbIKa pe(IeKCUH, MpHU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO XK€ MpaBa JpPyroro 4eloBeka,

7) 3KOJIOTHYECKOE BOCIIUTAHUE:

OpHeHTalell Ha NPUMEHEHHWE MaTeMaTHUeCKUX 3HAHUM JJIs pelleHus 3ajad B 001acTH
COXPaHHOCTH OKPY)KAaIOIeH Cpelpl, IUIAHUPOBAHHS IMOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCTICICTBUM 11 OKpYXKarolllel cpelbl, OCO3HAHHWEM TIJIOOAIbHOTO XapakTepa 3KOJOTMYECKUX
npoOIeM U yTeH UX peleHus;

8) aganTanus K M3MEHSIOIIUMCS YCJIOBHAM CONHAILHOM M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSIX HEOINPEICIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO0 AEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTruX



J'IIOI[CI\/'I, npno6peTaTb B COBMECTHOM JCATCIIBHOCTH HOBBIC 3HAHHNA, HABBIKHM 1 KOMIICTCHIIMHN U3 OIIbITAa

ApYyTux,
HEO0XOAUMOCTHIO B (DOPMHPOBAHWU HOBBIX 3HAHWW, B TOM 4YHCiIe (OPMYIHPOBATH HJEH,

IIOHATHUSA, TUIIOTC3bI 00 oObekTax u SABJICHUAX, B TOM 4YHUCIIC PaHCC HCU3BCCTHLIX, OCO3HABATH
I[e(l)I/II_II/ITBI COOCTBEHHBIX 3HAHUM U KOMHGTGHTHOCTefI, IJIAHUPOBATb CBOE Pa3BUTHEC;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTyallUIO, BOCIIPUHHUMATE CTPECCOBYIO CUTYyalHIO

KaK BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATh IMPHUHUMAEMBIC PEHICHUS U JICHCTBHS,
(bopMyIHPOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS

ba3oBble Jornyeckne a1eMCTBUSA:

BBISIBJISITh M XapaKTEPU30BATh CYILECTBEHHbIE IPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATUAMH, (POPMYTUPOBATH ONpEACTCHHUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIM NMPHU3HAK KJIACCU(PHUKAIMK, OCHOBAHUS A 0000LICHUS U
CpaBHEHMsI, KPUTEPHH IIPOBOIUMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHUPOBAaTh M INPEOOpPa3OBbIBATh CYXKAEHUS: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MaTE€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTHUBOpeuHs B (pakTax,
JaHHBIX, HAONIONEHUSAX M YTBEPXKICHUSAX, IMpeljiaraTb KpPUTEPUM Ul BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNlaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WU HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa3buparh JoKa3aTeabCTBA MAaTEMaTHUYECKUX YTBEPXKJIEHUH (MpsIMble U OT NMPOTUBHOIO),
MIPOBOAUTH CaMOCTOSITEIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTeMaTH4YeCKUX (DaKToB,
BBICTpAauBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpATh CI0CO0 perieHust yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh HanboJee MOIXOASMINI ¢ YYETOM CaMOCTOSITENbHO BBIJEICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejabcKkue NeiiCTBUA.

MCIOJIb30BaTh BOIMPOCKHI KaK MCCIENOBATENbCKII MHCTPYMEHT MO3HAHUSA, (DOPMYIHPOBATH
BONIPOCHI, (UKCHPYIOIIHE IPOTUBOPEUYHE, IMPOOIIeMy, CaMOCTOSATEIBHO YCTaHABIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATEH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE,
MPOBOJNTHh IO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHy HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 0 YCTAHOBIEHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOTO OOBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 1O pPe3yJbTaTaM IMPOBEIEHHOTO
HAONIOJIEHUsI, HCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH IIOJIYYCHHBIX pPE3yIbTaTOB,
BBIBOJIOB M O0OOIIEHUN;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh IPEMOIOKEHHUS O €T0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMALMH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;



BbIOMpATh, AaHATU3UPOBATh, CHUCTEMATH3UpPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHUS;

BBIOMpPATh (OpMY IMpelcTaBleHUs WH(POPMAMK M WLTIOCTPUPOBATh pElIacMble 3aJauu
CXeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAE&KHOCTh MH(POPMALUU 110 KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM HIU
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTUBHBbIE YHUBEPCAJbHbIE yUeOHbIE 1eiCTBHS:

BOCIIPUHUMATh M (POPMYyIHPOBATh CYKICHHUS B COOTBETCTBUH C YCJIOBHSAMU U ILEISMH
oO11eHusl, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChMEHHBIX
TEKCTax, JaBaTh MOSCHEHHUS IO XOJy PEIICHUs 3a/layd, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3yabTar;

B Xoze OOCYXIEHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXkIaeMOil TeMbl, MPOOIEMBI,
peraeMoii 3a71auu, BBICKa3bIBaTh UJI€H, HAIIEJICHHBIE HA IIOMCK PELICHHUS, COTIOCTABIISTH CBOU
CYXKICHHSI C CYXKICHHSMH IPYTUX YYaCTHUKOB JUANOra, OOHApYKUBATh pa3luyue U
CXOZCTBO MO3HIINIA, B KOPPEKTHOH hopme hopMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
MPEJICTaBIATh PE3yabTaThl PEIICHUS 33aJadyd, HKCIEPHUMEHTa, HCCIIEeIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHUS C Y4ETOM 3a7ad MPE3CeHTAH |
0CcOOEHHOCTEH ayJUTOPUH;

MOHUMATh U WCIOJB30BaTh IMPEUMYILECTBA KOMAaHAHOW U MHAWBUIYaIbHOW pabOTHI MpH
pelneHnH y4eOHBIX MaTeMaTHYECKHX 3a7ay;

MPUHUMATh I€JIb COBMECTHOW JEATEIbHOCTH, IJIAHHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThI, pacpeaelaTh BUABI padoT, JOTOBapUBATHCS, OOCYXIATh MPOIECC U Pe3yibTar
paboThl, 00001IaTh MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B IPYNINOBBIX (popmax paboThl (00CykIeHus, 0OMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIOJHATH CBOIO YacTh paOOThl U KOOPJAMHUPOBATH CBOU JEUCTBUS C
JIPYTUMH YJIeHAaMH KOMaHbl, OLIEHWBATh KA4eCTBO CBOErO BKJIaJa B OOLIUI MPOIYKT IO
KpUTEPHIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NelcTBUS
Camoopranusanms:

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, aJITOPUTM PELeHHs 3a/1a4uu (WK €ro 4acTh), BEIOUpaTh
Croco0 pemeHuss ¢ Y4€TOM HMEIOIIMUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHbIA HHTEJIEKT:

BIAJIeTh CIOCOOAMHU CaMOINIPOBEPKH, CAMOKOHTPOJIS Ipollecca W pe3ysibTaTa peLIeHHs
MaTeMaTHYECKOH 3a7auu;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IpPH pPEIIEHUU 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HaMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa JAEATEIbHOCTU IIOCTABICHHON LEIW W YCIOBMSIM,
OOBSACHATh MPUYUHBI JOCTHKEHUSI WJIM HEIOCTHXKEHUS LeNH, HaXOAUTh OIMIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K xoHIty 00y4yeHus B 7 Kjaacce 00yJaronIMics MOTYIUT CISTYIOUINE TPEIMETHBIC PE3YIbTaThI:



Pacnio3HaBaTh  M3ydeHHBIE TIeOMETpUYECKHE (QUIypbl, ONpPEAENsATh HX B3aUMHOE
pacroiiokeHue, n300paxkaTb reOMeTpU4ecKre (GUryphl, BBITOIHATh YEPTEKU IO YCIOBUIO 3ajjauu.
W3mepsaTe IUHEHHBIE U YIJIOBBIE BEJIMYMHBL. Pemare 3aaud Ha BBIYMCIICHHME JJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenats rpyOyr0 OLIEHKY JMHEMHBIX M YIVIOBBIX BEIMYUH IPEIMETOB B pEalbHOW JKU3HHU,
pa3MepoB NMPUPOJHBIX 00BEKTOB. PaznnuaTh pasMepsl ’TUX 0OOBEKTOB 110 MOPSAIKY BETUYUHBI.

CTpouTh 4epTEKU K TEOMETPUYECKUM 3a1a4aM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh MPU3HAKHA U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3ajay.

IIpoBOANTE TOTUYECKHUE PACCYKACHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[losnp30BaTbcsd NpPU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJBbHUKOB, CBONCTBOM
MeIMaHbl, NPOBEACHHOM K THUIOTEHY3€ MPSIMOYIOJIBHOIO TPEYrOJbHUKA, B  PEIICHUU
r€OMETPUYECKHX 3a/1a4.

OmnpenensaTs NapaieIbHOCTh NIPSMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cexymas. Onpenensars NapauieNbHOCTh NMPSAMBIX C NOMOLIbIO PAaBEHCTBA PACCTOSHHUHM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroi MpsIMOM.

Pemats 3a1aun Ha kiaeTyaToi Oymare.

[IpoBOoUTH BBIYMCICHUS M HAXOJUTh YHUCIOBblE M OYKBEHHBbIE 3HAYEHHUS YIJIOB B
IF€OMETPUYECKHX 337a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOT'OYI'OJIbHUKOB,
CBOMCTB yTIJI0B, 00pa30BaHHBIX IPU NEPECEUCHUU JBYX NapajlIeiIbHBIX MPSAMBIX ceKyled. Pemats
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XKIECHUE YTJIOB.

Brnanets noHATHEM Ie€OMETPUUECKOr0 MECTa TOUEK. Y METh OINpeNesIATh OUCCEKTPUCY yIila U
CEpEeIMHHBIN MTEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

@OopMyIMpOBaTh OMNPEAEICHUS OKPYKHOCTHM M Kpyra, XOpAbl M JHAMETPAa OKPYKHOCTH,
[I0JI30BAThCA UX CBOMCTBAMHU. ¥ METh IIPUMEHATH OTHU CBOMCTBA IIPU PEILICHUH 3a4au.

Bitagers NOHATHEM ONHMCAaHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LICHTP.
[Tonp3oBaTbes (pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrojbHHMKA MEPECEeKaloTCs B OJHOU
TOYKE, U O TOM, 4YTO CEPEIAMHHBIE NEPHEHANKYIAPbI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAOTCS B
OJTHOH TOUYKE.

Brnagers moHATHMEM — KacaTeNbHOM K = OKPYXKHOCTH, IIOJIB30BAaTbCs  TEOPEMOM O
MIEPIEHIUKYISIPHOCTH KAcaTEeIIbHOM U painyca, MPOBEAEHHOTO K TOUKE KACAHMS.

[lonp30BaTbcsi  MPOCTEWIIMMHM  T€OMETPUYECKMMM  HEPAaBEHCTBAMM, IIOHMMAaThb  HX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE TOCTPOCHHUSI C TOMOIIBIO LIMPKYJIS U JIMHEWKH.

K xoHIty o0yuenus B 8 ki1acce 00yqaroUIMiCs MOTYUUT CIETYIOUINE TPEIMETHBIE PE3YIIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BH/bBI YETBIPEXYTOJBHHUKOB, HMX DJJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBAaMH IIpU PEIICHUH IN€OMETPUUECKHUX 3aady.

[TpuMeHATH CBOMCTBA TOUKU MEpPECeUeHUs] MEUaH TPeyrojbHUKa (LIEHTpa Macc) B peIeHUN
3ajad.

Biagets nonsATHeM cpeHEN TUHUM TPEYTOJIbHUKA U TPAINlEIUH, IPUMEHATh UX CBOWCTBA IIPU
peuieHUU reoMerpuyeckux 3anmad. llomb3oBarbcst  Teopemon  @ameca M TEOpEeMOM O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS ITPAaKTUYECKUX 3a/1ad.

ITpuMeHATh NPU3HAKK IOA00MS TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUECKUX 3a7ad.

[Tonp3oBatbes Teopemoit [lugaropa ans perieHuss TeOMETPUYECKUX U MPAKTHUECKUX 3ajad.
CTpouTh MaTeMaTH4ECKYyl0 MOJEIb B IPAKTHUUECKHUX 337adaxX, CAMOCTOSTEIBHO AENaTh YEpTEX U
HaXOJUTh COOTBETCTBYIOIIUE JIIMHBI.



Brnagete mNOHATHMSAMM CHHYCA, KOCHMHYCa M TaHI€HCAa OCTPOTO yria MpsSMOYTOJbHOIO
TpeyroibHUKa. [101630BaThCA STUMHU MOHATUAMM ISl PEILICHUS IPAKTUYECKUX 3a4a4.

BoruncnsaTe (pa3nuuHpMU crioco0aMu) IJI0LIa/1b TPEYTroJbHUKA U IUIOUIA MHOIOYTOJIBHBIX
¢uryp (mone3ysicb, TAe HEOOXOAWMO, KalbKynsaTopom). [IpUMEHSATh MOydYeHHbIE YMEHUS B
MPAaKTUYECKUX 3a/1a4ax.

BiiageTs NOHATHAMYU BOMCAHHOTO U LIEHTPAJIBHOTO YTJIa, UCIIOIb30BATh TEOPEMBI O BIIUCAHHBIX
yriax, yriax Mexay XopJaamMu (CEeKyLMMH) U yIJle MEXIy KacaTeJIbHOM M XOpAoH IpH pelieHuu
reOMETPUUYECKUX 3ajau.

Bragers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHMKA, MPUMEHATH CBOMCTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpuMeHsTH MOTy4YEeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTHUECKUE MOJIEH /IS 3a7a4
peaJIbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOLME BBIUMCIEHHUS C IMPUMEHEHHEM IOA00MS U
TPUTOHOMETPHH (MTOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xon1ty 00y4enus B 9 ki1acce 00yJaronIuiAcs MOTYIUT CIIESTYIOIIHE TPEIMETHBIC PE3YIIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (QYHKIIMH OCTPBIX YIJIOB, HAXOAUThH C UX IOMOIIBIO PA3IUYHbIE
AJIEMEHTHl HPSIMOYTOJIbHOIO TPEYTOJIbHUKA («PELIEHHE MPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
HaxoauTs (¢ HOMOIIbIO KANBbKYASTOPA) JUIMHBI M YTIIbI ISl HETAOIWYHBIX 3HAUCHUH.

[Tonb3oBatbes hopMynaMu IpUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKIM TOXKIECTBOM IS
HaXO0XJICHUA COOTHONIECHUN MCKAY TPUTOHOMCTPUYCCKUMU BCINYNHAMMU.

Hcnonp3oBaTh TCOPEMbI CMHYCOB M KOCHHYCOB [JI1 HAXOXACHHWA PaA3JIMYHBIX 3JICMCHTOB
TpeYrojbHUKa («pelIeHue TPEYroJIbHUKOBY), TPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKHIX 3a/1a4.

Bnagets moHATHSAMH MpeoOpa3oBaHHsl MOAOOHS, COOTBETCTBEHHBIX JJIEMEHTOB IMOJAO0OHBIX
¢uryp. [lonb3oBarbcs cBOMCTBAMHU MOJ00MS MPOU3BOJBHBIX (UTYpP, YMETh BBIYMCIATH JJIUHBI U
HaXOJUTh YWl y NMOA0OHBIX ¢uryp. IIpuMeHsTh cBONCTBA M0oA0OMS B NMPAKTUYECKUX 3a]adax.
YMeTh NPpUBOAUTH MIPUMEPHI MTOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbcst TeopeMaMu O MPOU3BEIECHUU OTPE3KOB XOPHA, O MPOU3BEICHUU OTPE3KOB
CEKYILIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMU, IOHUMATh UX T€OMETPUUECKHUM U PU3NYECKUI CMBICI, TPUMEHSIThH
UX B PEHICHHH TEeOMETPUYEeCKHX M (u3MuecKux 3anad. [IpuMeHsTh CKalsIpHOE MpPOU3BEICHHE
BEKTOPOB JUIsl HAXOXKAECHUS AJIUH U YIJIOB.

ITonmp30BaThCs METOJAOM KOOpAHMHAT HaA IUIOCKOCTH, IIPUMCEHATH €TI0 B PCIICHUUA
F€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Brnagers mOHATHSMU TMPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXHOCTH, IJIMHBI JTyTH
OKPY>KHOCTH Y PaJuaHHOW MEPHI yIJia, YMETh BBIUUCIATH IUIONIAAb Kpyra v ero yacteu. [[pumensTsb
IMMOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3a/javdax.

Haxomuth ocu (WIu UEHTPHI) CUMMETpUM (PUTYp, TPUMEHSATh IBUKECHHS IUIOCKOCTH B
MPOCTEUIINX CITyYasix.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHUSA Ha IMIPAKTUKEC — CTPOUTHh MATEMATHYCCKUEC MOACIIN JJIA 3aaa4
peaJ'II)HOI\/'I KU3HHU W MPOBOAUTHL COOTBCTCTBYIOIIME BBIYMCICHUA C IPUMCHCHUEM HO)I06I/I$I u
TPUTOHOMETPUYECKHUX (QYHKIIHH (MTONB3YACh, Te HEOOXOANMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosmnuecTBo yacoB DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aesioB 1 (uudpossbie)
KoHTpoJsbHbIe
n/n TeM IPOrpaMMbl Bcero o0pa3oBare/bHbIEC
padoTsbI
pecypchbl
[Ipocteiimme
1 reoMeTpHUECcKue GUTYPHI U 1 2 bubnmnoreka HOK
uXx cBoiicTBa. M3mepenue https://m.edsoo.ru/7f415e2e
reOMETPUUYECKUX BETUUMH
bubmuorexa [JOK
2 Tpeyroernin 22 2 https://m.edsoo.ru/7f415e2e
[TapannensHbIE IPSAMBIE, bubnuorexa [JOK
3 14 1
CyMMa YTJIOB TPEYTOJIbHHKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpPYT. 1 0 bubnuoreka [JOK
['eoMeTpHruecKue MOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHME, 0000IIICHHE 4 1 bu6nuoreka [IOK
3HaHHUIT https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 6
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8 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue pasaeoB u (uudpossbie)
KoHnTtpoasHbie
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI
pecypcsl
bu6mmoreka [JOK
1 4 & 12 1
CTRIPEXYTOMLHIH https://m.edsoo.ru/7f417e18
2 mporomuonammn opoar, | 15 1| Brbmorera LOK
POTIOPHR P ’ https://m.edsoo.ru/7f417e18
M0I00HBIE TPEYTOJILHUKU
[Inmomane. Haxoxnenue

3 IJIOIIAIEH TPEYTOJIbHUKOB U 1 1 bubnnoreka [JOK
MHOTOYTOJIbHBIX (HTYD. https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHbIX Guryp

4 Teopema [Iudaropa u Hagana 10 1 bubnnoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriibl B OKpYKHOCTH.

] Bnucannble u onucaHHble s . BuGniorexa LIOK
ACTHIPEXYTOTBHIIH. https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.

Kacanue okpyxxHOCTEM1

6 [ToBTOpenue, 06001IeHNE 4 bu6mmoreka [JOK

3HaHUH https://m.edsoo.ru/7f417e18
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9 KJZIACC

KoanuecTBO 4yacoB
Ne HanmenoBanmue pa3aeioB JyiekTpoHHbIE (LM (PPOBHIE)
KouTtpoJbHbie
n/m U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI
Tpuronomerpus. Teopemsl
1 KOCHHYCOB ¥ CHHYCOB 16 1 bubmmorexa [IOK
4 yeos. https://m.edsoo.ru/7f41al2c
Pewienne TpeyroinbHUKOB
[IpeoOpazoBanme mogo0us.

5 Merpuyeckue 10 1 bubmuoreka [JOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPYXHOCTH

bubmuoreka [JOK

3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c

4 JlekapTOBBI KOOPAMHATHI 9 0 bubnuorexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE

by tHat https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue
IIoIaaei
bu6mmoreka [JOK

6 6 0
AIierms WIOCKOCTH https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHwue, 060061IeHNE, 7 1 bu6mmoreka [JOK
cucTeMaTH3aIus 3HaHUI https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO HACOB 68 5

I10 ITPOIT'PAMME

IPOBEPAEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NPOBePsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHusl
pe3yJabrara
6 I'eomerpust
Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (DUTYPBI, ONPENeNiaTh MX
6.1 B3aMMHOE DACIIOJIOKCHHE, H300paKaTh TEOMETPUYECKUE (DUTYPHI,
BBIIIOJIHATL YCPTCIKU IO YCIOBUIO 3aJayu. I/ISMGPSITB JIMHEHHBIE U



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

YIJIOBBIC BCIIMYUHEL. Pematn 3aaa4i Ha BBIYMCIICHUC JIMH OTPE3KOB U

BCJIMYMH YITIOB

6.2

Jlenate rpyOyt0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHMH IIPEAMETOB B
peayIbHOM KU3HHU, pa3MEPOB IPUPOIHBIX 00BEKTOB. Paznuuare pa3mepsl

9THUX OOBEKTOB I10 MOpAAKY BEJIMUMNHBI

6.3

CTpouTh 4epTEXKU K TEOMETPUUYECKUM 33/1a4aM

6.4

Ilosnp30BaTbes NpU3HAKAMHU PaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh
MPU3HAKH M CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB NPU PEIICHUN

3a1a4

6.5

[IpoBomuTh  JOrMYECKHE  pacCy)KIEHUs] €  HCHOJIb30BAHHUEM

reOMETPUUYECKUX TEOPEM

6.6

ITonb30BatbCA [IPU3HAKAMHU paBeHCTBa IIPSIMOYT OJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJMAaHbI, IPOBEIAEHHOW K TMIIOTEHY3€

IpsAMOYT'OJIbHOTO TPCYTOJIBHUKA, B PCIICHUU I'COMCTPUICCKUX 3a/laY

6.7

OnpenensiTh MapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
oOpasyer ¢ HUMHU cekymai. OnpenensiTe NapajuieIbHOCTh MPSIMBIX C
MOMOIIIBI0 PaBEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOU JI0 TOYEK

JAPYrou MpsiMOU

6.8

Pemiate 3amaun Ha kieT4aToit Oymare

6.9

[IpoBOANTH BHIYKMCIEHUS M HAXOIUTh YUCIIOBbIE U OYKBEHHBIE 3HAUCHUS
YIJIOB B T€OMETPUYECKUX 33Ja4ax C MCIOIb30BAHMEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJBHHKOB, CBOHCTB YIJIOB, 0Opa30BaHHBIX
IIpU MEPECEYEHUN JBYX IapajUIeIbHBIX MNPAMBIX CeKylle. Pemars

MPAaKTUYCCKUC 3a/1aY1 Ha HAXOXKICHUC YTIJIOB

6.10

Bnagets nmoHsATHEM r€OMETPHUYECKOTO MECTa TOUEK. Y METh ONPEIEIATh
OMCCEKTpUCY yIla W CEpeAMHHBIH NEPIEHAMKYISAp K OTPe3Ky Kak

TCOMETPHUICCKUEC MECTA TOUCK

6.11

qDOpMy.]II/IpOBaTL OIPCACIICHUA OKPYKHOCTU U KpyTa, XOpAbl U AHAMETpa
OKPY>KHOCTH, IOJB30BATHECA HX CBOMCTBAaMH. YMETh MIPpUMEHATE OTH

CBOMCTBa IIpU pCHICHUH 3a0a4

6.12

Bnagers moHATHEM ONKMCAHHOM OKOJIO TPEYroJIbHHKA OKPY)KHOCTH,
yMeTh HaxonuTh €€ ueHtp. [lomb3oBaThcst (pakTaMu O TOM, UTO
OHMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAIOTCs B OJAHON TOYKE, U O
TOM, YTO CEpEIUHHBIE NEPIEHIUKYJSAPBl K CTOPOHAM TPEYrojbHHUKA

IIEPECEKAIOTCS B OJHOM TOUKE




6.13

Bnaners mnoHATHMEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BaThCA
TEOpEeMOll 0 MEepIeHAMKYISIPHOCTH  KacaTelbHOW U pajuyca,

HpOBC,I[éHHOFO K TOYKEC KaCaHUsA

6.14

Ilonw30BaTbcs HpOCTCﬁIHHMPI TCOMCTPUYCCKMMU  HCPABCHCTBAMU,

IIOHHMMAThb UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITB OCHOBHBLIC TCOMCTPHUYCCKUC MOCTPOCHUA C IMMOMOIIBIO

LHUPKYJIS U JIMHEHKU

8 KIIACC

Kon
NPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

6

I'eomerpust

6.1

Pacrnio3naBaTte OCHOBHBIE BHJIbI IICTHpéXer.]'H:HI/IKOB., HUX O5JICMCHTHI,

MOJIL30BaThCS UX CBOMCTBAMU IIpH pCHICHUU I'COMCTPHUUICCKUX 3aaa4d

6.2

HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHust McEauaH TpPEyrojJbHUKa

(TIeHTpa Macc) B PEIICHUH 3a/1a4

6.3

Biagers mnoHATHEM CpeIHEH JIMHUM TPEYroJIbHUKA W TpaIlClMH,
IPUMEHITh MX CBOMCTBA IPU PEIIEHHMH TIE€OMETPUYECKHUX 3a]ad.
[Tons3oBatbcst TeopeMoit Qaneca U TEOPEMOM O MPONOPLHOHAIBHBIX

OTpE3KaX, NPUMCHATH UX UIA PCHICHUS TPAKTUYICCKUX 3a/laY

6.4

[lpumMeHAT, NpU3HAKM MOAOOMS  TPEYrOJILHHUKOB B PELEHUHU

TCOMCTPHUICCKUX 3a1av

6.5

[Tonb3oBatbes Teopemoii Iludaropa g pemeHuss reOMETPUYECKUX U
mpakTH4eckux  3azad. CTpouTh MaTEMAaTHUYECKyH0 MOJEIb B
MPAaKTUYCCKUX 3aJadax, CaMOCTOATCIIBHO JCJIaTh T-IepTé)K U HaXOIUThb

COOTBCTCTBYIOIIHE MJIMHBI

6.6

Biagers NOHATHSAMH CHUHYCAa, KOCHHYCAa M TaHI€HCAa OCTPOro yrJja
MIPSIMOYTOJIBHOTO TpeyrojibHUKa. [1071p30BaThCs ’TUMU MOHATUAMHU JJIS

PCeHICHUA NPAKTUUCCKHUX 3ada4

6.7

Beraucnsate  (pasmuyHBIME - CIIOCOOAMM) TIIOMIAAL TPEYTOJbHUKA W
IUIONIAAM  MHOTOYTONBHBIX (uryp (mone3ysch, riae Heo0X0IuMo,
KaNbKynITopoM). [IpUMeHSTh MONTy4YeHHbIE YMEHHUS B MPAKTHUYECKUX

3aJadyax

6.8

BHaﬂGTb MOHATHUAMU BIIMCAHHOTO U LCHTPAJIBHOI'O yrijia, UCIIOJIb30BATh

TEOPEMBI O BIMCAHHBIX YIVIaX, YIJaxX MEXIy XOopJAaMu (CEKyIIMMH) U




yrie MeXJy KacaTelbHON W XOpAOH MpH PELICHHH T'€OMETPHUYECKUX

3a1a4

6.9

BJIaI[eTB IIOHATHEM  OIIMCAHHOI'O LIGTLIpéXYI‘OJIBHI/IKa, IIPUMCHATDH

CBOMCTBA ONKMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a1a4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHUA Ha IMPAKTUKE — CTPOUTH
MATCMAaTHUYCCKUEC MOACIHN JJId 3aJdayd peaJILHOfI JKU3HHU WU IIPOBOAUTH
COOTBETCTBYIOIIME  BBIYMCIICHHA C IIPHUMCHCHUEM HO,Z[O6I/IH u

TPUTOHOMETPHH (TIOIB3YSChH, T/Ie HEOOXOAMMO, KATBKYIIATOPOM)

9 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI'0 00111ero 00pa3oBaHuA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPHUUYECKHE (DYHKIHMU OCTPBIX YIJIOB, HAXOJUTh C UX
MIOMOLIBIO PA3JIMYHBIE 3JIEMEHTBHl MPSIMOYTOJIBHOIO TPEYrojbHUKA
(«petieHue NpsMOYTOJIbHBIX TPEYTroJbHUKOBY). HaxoauTs (¢ moMoIiisio

KaJ'IBI(y.]'IHTOpa) JJIMHBI U YTJIbI IJIA HeTaOJUYHBIX 3HAYCHUH

6.2

[Tonw30Batbcst hopmymamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JUIsI HAXOXKACHUS COOTHOLIEHUI

MCKAY TPUTOHOMETPUUCCKUMHU BCIINYNHAMHA

6.3

Hcnons30BaTe TEOPEMBI CHHYCOB M KOCHHYCOB [UISI HAaXOXKICHMS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

NPUMCHATH UX ITPU PCHICHUHN TCOMETPHUICCKUX 3a0aY

6.4

Bnagers mnonaTtusmu mpeoOpa3oBaHUS TMOAOOHS, COOTBETCTBEHHBIX
37eMEHTOB TOAO0O0HBIX ¢uryp. Ilomb3oBaThCs CBOWCTBAMU TMOA00US
MPOU3BOJBHBIX (UTYP, YMETh BBIYHCIATH JJIMHBI U HAXOIUTh YIJIBI Y
nono6ubIX ¢uryp. IlpuMeHaThs cBoiicTBa TOM00MS B MPAKTUYECKUX
3agauax. YMeTh MPUBOIUTH IPUMEPHI MMOJ0OHBIX (QUTYP B OKPYKAIOIIEM

MHpE

6.5

Ilonw30BaThCs TCOpEMaMU O IIPOU3BCACHUU OTPE3KOB XOpAd, O

MIPOU3BEACHNUN OTPE3KOB CEKYIIUX, O KBAJApPaTe KacaTelIbHOM

6.6

Ilonw3oBaThes BCKTOpPaMu, IHOHUMATh nux FeOMCTpI/I‘ICCKI/Iﬁ n

(¢bu3nyecKkuil CMBICT, NMPUMEHATh MX B PELICHUU T€OMETPUUYECKUX U




¢busnyueckux 3a1a4. [I[puMeHATh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB IS

HaxXOXJACHUSA OJIMH U YITIOB

6.7

Ilons30BaThCs MCTOAOM KOOpAHMHAT Ha IIJIOCKOCTH, IIPHUMCEHATH €I0 B

PEIICHUU I'COMETPUUCCKUX U IMMPAKTUYCCKUX 3ada4d

6.8

Bnagerp  MOHATUAMHM  NPaBUIBHOTO  MHOTOYTOJIBHHMKA,  JJIMHBI
OKPYXKHOCTH, JUIMHBI TyTU OKPY>KHOCTU U PaJIMaHHON MEpPHI yIiia, yMETh
BBIYUCIIATH IUIOMIA/Ib Kpyra M ero udacteid. [IpuMeHATh monydeHHbIe

YMCHHA B ITPAKTUYCCKUX 3a/la4dax

6.9

Haxoaute ocu uinm LHCHTPbI CUMMCTPUHU (I)I/Il“yp, IMPUMCHATDb JIBUIKCHUA

IIJIOCKOCTH B IIPOCTEMIIMX CIIydastX

6.10

[IpumeHsTh MOJY4YEHHbIE 3HAHUS HA MPAKTUKE —  CTPOUTh
MaTeMaTHYeCKUe MOJEIM Ul 333y peajbHOW >KU3HU U IMPOBOIUTH
COOTBETCTBYIOIIME BBIYHCIEHUS C [PUMEHEHHEM MOoJa00us U
TpUrOHOMETpHUeCKUX (PyHKUMNA (TONB3YSCh, TA€ HEOOXOAMMO,

KaJIbKYJISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpust
Hauanbsubie nouaTus reomerpun. Touka, mpsmMasi, OTpe30K, Jiyd. Yroi. Buasl
6.1 yrioB. BeprukaneHble M CcMexHBbIE yriabl. buccexrpuca yrma. Jlomanas,
MHOI'OyTobHUK. [lapajiebHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX
6.2 Cummerpuunbie purypbsl. OCHOBHBIE CBOICTBa 0ceBoil cummMeTpui. [Iprumepst
' CUMMETPHUH B OKPYKAIOIIIEM MUDPE
6.3 OCHOBHBIE TIOCTPOEHHMS C IMOMOILBIO LUPKYJIS M JUHEHKU. TpeyroybHUK.
' BricoTa, Mmennana, 6uccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHbII ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHcTBO
- TPEYTOJIbHUKA
65 CBolicTBa 1 MpU3HAKU paBHOOEIPEHHOTO TpeyroibHuKa. [Ipru3Haku paBeHCcTBa
' TPEYTOJIbHUKOB
66 CBolicTBa M IPU3HAKU MMapaJlIeNbHBIX OpsMbIX. CyMMa yrjioB TpeyrojbHHUKA.
' Bremnue yrisl TpeyrojibHUKa




[IpsamoyronbHbIii  TpeyrosbHUK. (CBOWCTBO MEAHMAaHbl MPSIMOYTOJBHOIO
67 TPEYroJIbHUKA, MPOBEAEHHOM K runoreHyse. IlpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYTrOiabHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIIMHE
6.8 JIOMaHOM, TeopeMa O OoJibIlIeM yrjie W OOJIBIICH CTOPOHE TPEYroJIbHHUKA.
[lepneniuKkynsip ¥ HaKJIOHHAs
6.9 I'eomerpuueckoe Mecro TOYek. buccekrpuca yrma U CepeAMHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK
OkpyXHOCTb U KpYI, Xopla M JuaMeTp, HX CBoWcTBa. BsaumHoe
6.10 pacrioyio)keHue OKpPY)KHOCTH U mpsmMod. KacarenpHas U cekymas K
OKPYXHOCTH
611 OKpyXHOCTb, BOHMCaHHasi B yroi. BrnucaHHas M oOnucaHHas OKPYKHOCTH
' TpPEYrojbHUKA
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomerpus
6.1 YersipéxyroabHuku. [TapamienorpaMm, ero npu3Haku U CBOKWCTBA
6.2 [TpsMoyronbHUK, poMO, KBajipaT, MX MPU3HAKU U CBOICTBA
63 Tpaneuus, paBHOOOKas Tpaneuus, e€ cBoiicTBa u npu3Haku. [IpsmoyronbHas
' Tpamnenus
6.4 Meton ynBoenuss meauanbl. LlenTpanpHas cummetrpus. Teopema Paneca u
' TeopeMa O NMPONOPLHOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHNAN TpeyroJibHUKaA U Tparnenuu. LleHTp Macc TpeyroinbHUKa
66 [TonoOue TpeyronbHUKOB, KOd(pHUIMEHT mnoxodus. IlpuszHaku momoOus
' TpeyroiabHUKOB. [IpumMeHenne no1o0us npu pereHuy MpakTHIeCKuX 3a1ad
6.7 DopMmyIbl 1715 IJI0LIAIM TPEYTOJIbHUKA, TapajiesorpaMmMa, poMoa u Tparenun
68 CeoiicTBa MUIomaze reomerpudeckux (uryp. OTHOIIEHWE TUTONIaIeH
' MoI00HBIX (UTYP
6.9 Boruncnenue miomianel TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
' Oymare
610 Teopema Ilucdaropa. Ilpumenenue Teopembr Iludaropa npu pemeHun
' MIPaKTUYECKHX 337124




CuHyc, KOCHMHYC, TaHT€HC OCTpPOTO YIJla MPSMOYTOJbHOTO TPEYTrOJbHHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. Tpuronomerpuueckue GyHKIUU
yriioB B 30°, 45° u 60°
6.12 Brnucannbie v LIEeHTpaIbHBIE YTJIbI, YTOJ MEXKY KacaTeJIbHON U XOPAOU. YTIIbI
' MEXy XOpJaMH U CeKYILIUMU
6.13 BnucanHnble 1 onycaHHbIE YETBIPEXYTOJbHUKI
6.14 B3anMHoe pacnioniokeHue AByX oKpykHocTel. Kacanue okpyxkHocteit. O0mue
' KacaTeJbHbIE K IBYM OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
61 Cunyc, xocunyc, tTanrerc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPHYECKOE
' TOXKJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne TpeyronbHukoB. Teopema KOCHUHYCOB U TeopeMa CHHYCOB. Perenue
' MPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TE€OPEMbI KOCHHYCOB U TE€OPEMbI CHHYCOB
6.3 [TpeoGpa3zoBanue nogodus. [To1o00me COOTBETCTBEHHBIX HJIEMEHTOB
6.4 Teopema 0 IpOM3BENEHNUN OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB
' CEeKYILUX, TEOpeMa O KBaJipaTe KacaTeJIbHOU
BexTop, nnuHa (MOAysb) BEKTOpa, COHAIIPABJIEHHbIE BEKTOPBI, IPOTUBOIOI0KHO
65 HAIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepaldu HaJ BeKTOpaMu. PasiojkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
66 Koopaunars! Bekropa. CkaysipHOE NPOU3BEIACHHE BEKTOPOB, NMPUMEHEHHUE IS
' HAXO0X/ICHUS JUIUH U YIJIOB
JlekapToBbI KOOpPAMHATHI HA MJIOCKOCTU. YPaBHEHHUS NMPSMOUH M OKPYKHOCTH B
6.7 KOOpJIMHATAaX, IepeceueHue OKPYKHOCTEH U MPSAMBIX. MeTo/] KOOpJMHAT U €ro
pUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYT OJIBHUKH
69 JnuHa oxpyxHOCTH. ['pangycHast M paguaHHasi Mepa yria, BEIYMCICHHUE JUIUH JIyT
' OKPYXKHOCTEN
6.10 [Tnomans kpyra, ceKTOpa, CerMeHTa
611 JIBIDKEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe
' npexacrasienus). [lapamnensubrii mepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpedOBaHUs

IIpoBepsiemble TPeGOBaHNS K IPeIMETHBIM Pe3yJ1bTATaM 0CBOEHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001IETr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh IMOHATHUSMHU: MHOXKECTBO, IOJMHOXECTBO,
OTepaluy HaJ MHOXXECTBAMH; YMEHHE ONEPUPOBATh MOHATUSAMHU: Tpad,
CBS3HBIM Tpad, AepeBo, LMK, MPUMEHSTh UX MPU PEIICHUU 3a]ad;
YMEHHME HCIOJb30BaTh IpapUuecKoe MPEACTaBIECHUE MHOXKECTB JUIs
OMMCaHUs PEalbHBIX IMPOLIECCOB W SIBICHUM, MPH PEUICHUH 3a7ad U3

APpyrux y‘IC6HLIX npeamMEeToB

YMeHue OIICPHUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HUCTHUHHBIC W  JIOKHBLIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHUA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHHne OonepupoBaTh NOHATHUSAMHU: HATypajJbHOE YHUCIO, IPOCTOE H
COCTaBHOE YMWCJIO, JACJIMMOCTb HATYpPaJIbHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, I11€JI0€ YHCJIO, MOJYJIb YHCia, OOBIKHOBEHHas APOOb U
JecATU4Has JApoOb, CTaHIAPTHBIA BUJ 4YMCIA, PALMOHAIBHOE YHCIO,
UppaLMOHATIBHOE 4YHUCIIO, apU(METHYECKUM KBaJpaTHBIH KOPEHb;
YMEHHE BBINOIHATH JEHCTBUS € YUNCIAMH, CPABHUBATH U YIIOPSI0YMBATh
YHUCIa, TPEACTaBIATh YUCIA HAa KOOPAWHATHOM IpPSMOMN, OKPYIVISATh

quciia; YMCHHUC ACIaTh MPUKUIKY U OLCHKY PE3YyJIbTaTa BBIYHCIICHUH

YMeHue onepupoBaTh MOHATHUAMU: CTEIEHb C LENBIM IOKA3aTeNeM,
apudMeTHYECKUl KBaJApaTHBI KOpEHb, MHOTOYJIEH, ajreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENeHH
OOJIbIlle ©IWHUIIBI; YMEHHE BBIMIONHATH pacuéThl 10 (hopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIMOHANBHBIX BBIPAXKEHUN U
BBIPAYKEHHI C KOPHSIMHU, Pa3JI0KEHUE MHOTOYIEHA HA MHOKHUTENH, B TOM
4HClie ¢ UCMOJb30BaHUEM (HOPMYNT Pa3HOCTH KBaJpaToB U KBajapaTa

CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHAMHU: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM MEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME pelaTh JIMHEMHBbIE W KBaJpPATHBIE YpPaBHEHUS,
IpOOHO-pallMOHANILHEIE YpaBHEHUS C OJHOW TMEPEMEHHOH, CHUCTEMBI

JBYX JIMHEWHBIX YPaBHECHMI, JIMHEUHBIC HEPABCHCTBA U UX CHUCTEMBI,




KBaJpaTHble M JpOOHO-pALlMOHAJbHBIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YMCJIE IIPU PEILICHUH 3a7a4 U3 APYTUX IIPEIMETOB U
IIPaKTUYECKUX 3a/1a4; YMEHHE UCII0JIb30BAaTh KOOPAUHATHYIO NIPSMYIO U
KOOPJAMHATHYIO IIJIOCKOCTh JUIsl M300pakKEHUs pELICHUN YpaBHEHUH,

HCPaBCHCTB U CUCTEM

YMeHue onepupoBarh MOHATHIMU: QyHKIUS, Tpaduk QyHKINU, HYIH
(GYHKIIUY, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKH BO3pACTaHMS,
yObIBaHUsI, HAUOOJIbIIEE W HAUMCHbIIECEC 3HAYCHUs (YHKIIMU; YMEHUE
OIICpHUPOBAThH IMOHATHAMU: IIpdAMasd IMPOIMOPLHUOHATIBHOCTD, JIMHEHAS
GbyHKIUsA, KBagpaTU4Has (YHKIHS, OOpaTHas MPONOPIHOHAIBLHOCTH,
napaboyia, runepbosa; yMEHHE CTPOUTh Tpaduku  (YHKIUH,
WCIIOJBb30BaTh TpadUKKU JUIsL ONPENEJICHUS CBOKMCTB IPOILIECCOB U
3aBHCUMOCTEH, /Ul PEIICHHS 3a]1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
peanbHON KHU3HH; YMEHHE BBIpaXXaTh (POpMyJIaMu 3aBUCIMOCTH MEXKILY

BCJIMYMHaAMH

YMenune OICprUpoOBaAThH IIOHATUAMU: I10CJICAOBATCIIbHOCTD,
apupmeTnyeckass M reoMeTpuYeckas  IPOrpeccud;  yMeHHe
HCII0JIb30BAaTh CBOWCTBA IOCJIENOBATEIBbHOCTEH, (POPMYJIBI CyMMBI U
o0IIero wieHa Mpu pelIeHUH 3a/ad, B TOM 4YMCIe 3ajJad U3 JPYrux

y‘Ie6HHX npeaMeToOB U peanLHoﬁ KHU3HU

YMeHue pemaTh 3a/1a4M pa3HbIX TUIOB (B TOM YUCIIE Ha IPOLEHTHI, JJOJIU
U YacTH, JBWXKEHHE, paboTy, 1IEHy TOBAPOB U CTOMMOCTH MOKYIIOK H
YCIIyT, HaJIOTH, 33J1a4i U3 00JIaCTH YIPaBICHUS JTUYHBIMU U CEMEMHBIMU
(uHaHCaMH); YMEHHE COCTABIIATh BEIPAXKEHUS, ypaBHEHU S, HEPABEHCTBA
U CHCTEMBI II0 YCIOBHUIO 3aja4, HCCIEN0BATh MOIYYCHHOE PEIICHUE U

OLICHUBATh HpaBJIOHOI[06HOCTI> MOJIYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATHUAMU: (QUrypa, TOUKA, OTPE30K, IpsiMas,
JIy4, JOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, paBHOOEIPEHHBIN 1
PaBHOCTOPOHHUI  TPEYrOJbHUKH, MPSIMOYTOJIBHBI  TPEYTOJIbHUK,
MeanaHa, OMCCEKTpHCa U BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napajjiesnorpaMM, pomO, MpsAMOYrOJbHHMK, KBajapar, Tparerus;
OKpPY’XKHOCTb, KpPYI', KacaTeiabHasi; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pemarh 3a7add, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, HAa HAXOXKJEHHE TeOMETPHUYECKHX BEJIMYMH C MPHUMEHEHHEM

M3Y4YEHHBIX CBOMCTB puryp u hakroB

10

YMeHue omnepupoBaTh NOHSTHUSIMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapajuIebHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX,

yrod MEKIy TMpsSMbIMU, TMEPIEHAUKYNSp, HaKJIOHHAs, MPOEKLNs,




nogobue Guryp, mogoOHbIE TPEYTOJIBHUKHA, CHMMETPUSI OTHOCHUTEIBHO
TOYKM M INPSAMOH; YMEHHME DPACIIO3HABATh PABEHCTBO, CUMMETPUIO U
nonobue Quryp, mapaienbHOCTh M MEPIECHANKYISIPHOCTh MPSIMBIX B

OKPYKaIOIIEeM MHUPE

11

YMeHnue onepupoBarh NOHATUAMU: JUIMHA, PACCTOSIHUE, YToJl (BEINYMHA
yria, CUHYC U KOCHHYC YIJla TpeyrojbHHKa), IUIOIIAb; YMEHHE
OLICHUBATh PAa3MEPbI MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM MHPE;
yMEHHE  NpPUMEHATh  GOopMylbl  MepuMeTpa U IJIOWAAH
MHOTOYTOJIFHUKOB, JUIMHBI OKPYXHOCTH M IUIOUIaTU Kpyra, oObema
MPSIMOYTOJIBHOTO Tapajulefienunea; yMEHHE MPUMEHSATh MpPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYIOJIbHMKA,
teopemy Ilucdaropa, TpuUroHOMETpUYECKHE COOTHOLICHHS  JUIA

BBIYMCIICHHS JIJTUH, PACCTOSTHUM, TUTOIIA e

12

YMmenne wu300paxarb IUIOCKHE (UTYpBl M WX KOMOMHAIWH,
[IPOCTPAHCTBEHHbIE (UIYyphl OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue OIICPUPOBATDH INOHATUAMMU: MpAMOYTOJIbHAA CHUCTCMa
KOOpAUHAT, KOOpPJAUHATHI TOYKHU, BCKTOp, CymMMa BCKTOPOB,
MMPOU3BCACHUC BECKTOPA HA YUCIIO, CKAISIPHOC MTPOU3BCACHUC BCKTOPOB,
YMCHHUEC HCIIOJB30BATh BCKTOPbBI W KOOPAWHATBHI JJId HNPCACTABJICHUA
JAaHHBIX U pCHICHUSA 3ala4, B TOM YUCJIC U3 JPYTr'UX y‘Ie6HBIX npeaMETOB

U pearbHOU KU3HU
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YMeHue omnepupoBaTh IMOHATHSAMHU: CTOJIOMKOBBIE M KpPYIOBbIE
auarpamMmbl, — TaOJdMIBI, CpeAHee  apuMeTHuecKoe, MeauaHa,
HauOosblllee ¥ HaWMEHbIEe 3HAUYEHUs, pa3Max 4YHUCIOBOro Habopa;
YyMEHHE  U3BJIEKaTh, HMHTEPOPETUPOBATH M  IMPeoOpa3OBHIBATH
uHpOpMaIMIO, TPEACTABICHHYIO B TabmuIlax W Ha JUarpammax,
OTPaXKAIOIIYI0 CBOMCTBAa M XapaKTEPUCTHUKU pPEaJbHBIX MPOIECCOB U
SBJIICHUH; yMEHUE paclo3HaBaThb W3MEHUMBHIE BEIUYMHBI B

OKpY>KaoIlleM MHpe
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YMeHue omnepupoBaTh MOHITUSIMM: CIy4alWHBIM ONBIT (CIIy4alHbII
HKCHEPUMEHT), JJIEMEHTapHOe COObITHE (PJEMEHTapHBIA HCXON)
CIIy4allHOTO OTBITa, CIy9alHOE COOBITHE, BEPOATHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMH COOBITUSIMHM; YMEHHE pELIaTh
3aJaud METOJOM OpTraHU30BaHHOTO Iepedopa W C HUCIOJIb30BAHUEM

IIpaBUJIa YMHOJXKEHUs, YMEHHE OLIEHHUBAThb BEPOSTHOCTH PpEabHBIX




COOBITUH W SIBJICHMM, NOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPY>KaIOLIEM MHUPE U B )KHU3HH; 3HAKOMCTBO
C MOHSTHEM HE3aBHUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YHUCCII U €TI0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOSMIIUN HM3YyYEHHBIM METON [UIS pEIIeHUs
3ala4y, NPUBOAUTH IPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHUKU B
HCKYCCTBE, OIMCBHIBATH  OTHAEIbHBIC  BBINAIOIIUECS  PE3YJbTaThl,
IIOJIyYEHHBbIE B XOJE DPa3BUTHs MATEMATHKU KaK HayKH, IIPUBOIUTH

IIPpHUMEPBI MATEMATUUCCKHUX OTKpI)ITI/Iﬁ H UX aBTOPOB B OTECUYECTBCHHOM U

BCEMUPHON UCTOPUU

HEPEYEHDB 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 31eMEHT COIeP KAHMS

1 Yucna 1 BEIMUCIICHUS

11 Hatypanbnbie u nienblie yncna. [Ipu3Haku 1e1MMOCTH LEeTbIX YMCell

12 OOBIKHOBEHHBIE U IECATUYHBIE APOOH, IPOIICHTHI, OECKOHEUHBIEC MTEPUOTTIECKUE
' JIpoou

1.3 PanmonaneHbie uncna. ApudmMeTHuecKre onepaiuy ¢ paluoOHaTbHBIMUA YHCIaMU

14 JeiictButensHbie yucina. Apudmernyeckue oOmepanuud ¢ ACWCTBUTEITbHBIMU
' YUCIIAMHU

L5 [TpubnmxEéHHBIE BBHIYKMCICHUS, TPaBUJia OKPYIJICHHS, TMPUKUAKA M OILEHKa
' pe3yJibTaTa BEIYMCICHHUI
2 AnreGpanyeckue BhIpaKEHUs

2.1 BykBeHHbIE BhIpakeHUS (BBIPAKESHHSI C IEPEMEHHBIMH )

’ Crenenb ¢ nensiM nokazareneM. CTelneHb € PalMOHAIBHBIM IOKa3aTeleM.
. CBolicTBa CTCIICHH

2.3 MHorowieHs!

2.4 Anrebpanyeckas Ipoob

ac ApudmeTndecknii KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ apudMeTHIecCKuMu
' KOPHSIMH HAaTypaJIbHOM CTENEHH
3 YpaBHEHUS U HEPABEHCTBA




Lenbie u npoOHO-parvioHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH

3.1 5
ypaBHEHUI
32 Ilenple u apoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMBl UM COBOKYIIHOCTH
' HEPaBEHCTB
3.3 Pemenue TekCTOBBIX 3a1a4
4 UucaoBblie OCIIEA0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIE0BATEIbHOCTEH
12 Apudpmerndeckass U TreoMeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
' IPOLIEHTOB
3) OyHKUINU
OyHk1Ms, criocoOb 3aganus Gynkuuu. I'paduk pynkumun. O61acTs onpeneneHus
U MHOXecTBO 3HaueHMH QyHkuuu. Hymu  ¢ynkuuu. Ilpomexyrtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBI H
MUHHUMYMBl (QyHKIuU. Hambonbmiee W HamMmeHbllee 3HAYeHHWE (QYHKIMU Ha
POMEXKYTKE
6 KoopannaTs! Ha IpsAMO# U MJIOCKOCTH
6.1 KoopaunaThas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha MIIOCKOCTH
7 ['eomerpus
7.1 ['eomeTrpuueckue Gurypsl 1 UX CBONCTBA
7.2 TpeyronbHUK
7.3 MHOroyroasHuKu
74 OKpy’XKHOCTb U KpYT
7.5 N3mepenue reomeTpuuecKuX BEITUYNH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OmnwucarenbHas CTAaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* Maremaruka. ['eomerpus: 7 - 9-e kimacchl: 0a30BBIM YPOBEHB: yueOHUK; 14-¢ u3nanue,
nepepadorannoe Atanacsia JI.C., bByry3os B.®., Kagomnies C.b. u ap. AKiimoHepHoe o0I1ecTBO
«M3narenbcTBO «IIpocBeienre»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

-DenepanpHas pabovas mporpamma. Maremaruka (st 5-9 kimaccoB 00pa3oBaTeNbHBIX
OpraHHu3aIrii)

-Cucrema OLIEHKH IOCTHKEHUH IIJITaHUPYEMBIX IPEIMETHBIX PE3yJbTaTOB OCBOEHUS y4€OHOI0
npenMera «MatemaTukay : Metoaudeckue pekomenaauuu. — ®I'bHY «MCPO», 2023. —48 ¢

-JlocTrkeHue MeTanpeIMETHBIX Pe3y/IbTaTOB B paMKax U3y4YeHUs IPEAMETOB MATEMAaTUYECKOTO
61oka (ocHOBHOE o01Iee oOpazoBanue) : Meroaudeckue pekomeHaanuu. — ODIBHY «MCPOy,
2023. - 73 c. : um.

-Marematuka. Peanuzanus tpedoBanuit ®I'OC ocHOBHOr0 00111€T0 00pa30BaHUs | METOIUYECKOE
nocobue s yaurens. — PIBHY «MICPO PAOy, 2022. — 264 c.

-Metoauueckue pekoMeH1auu 1o (oOpMUPOBAHUIO (YHKIIMOHATIBHON IPaMOTHOCTH
oOyuatomuxcs 5-9 K1accoB ¢ UCMOIB30BAHUEM OTKPBITOr0 OaHKa 3aJaHui Ha U(POBOIA
11aT¢opMe 1o MIECTH HAapaBIeHUAM (PYHKLIHMOHAIbHON IPaMOTHOCTH B YU€OHOM IIpoLecce U 1Jis
IIPOBE/ICHUS BHYTPUIIKOIBHOIO MOHUTOPUHIA (POPMUPOBaHUS (PYHKIIMOHATIBHON IPAMOTHOCTH
obyuatomuxcs. —PI'BHY «M1CPO PAO», 2022. — 360 c.

- O.H. 'eomeTtpusi: 3a1aun Ha rOTOBBIX YepTexkax A noarotoBku k I'MA n EI'D, 7-9 knaccsl.

-MenbuukoBa H.b. KonTponbHbie paboTsl o reomerpun 7 knacc k yaueoHuky JI.C.AtanacsHa u
Jp U3ATENbCTBO "DK3amMeH"

-M.A.Bonukesuu, @.A.VBnes, M.B.flmenko. YHUBepcaabHbIi MHOTOYPOBHEBbII COOPHUK
3ana4.7-9 knaccsl reometpus.-M.IIpocsemenne,2020

- ['eomeTpus. BricTphiii KoHTpOIH Ha ypoke.7-9 kinaccer/mox pen.d.d Jlvicenko.-Jlernon, Poctos
Ha 70HYy,2018

- M.A.BomukeBud. Ypoku reomerpuu B 3aaa4ax.7-8 kinaccsl./M.:MITHMO,2016

- H.b MenbnukoBa I'.A.3axapoBa J[ugakTuueckue MaTepralibl IO TeOMETPUHU 7 Kilace K y4eOHUKY
JI.C.ATtaHacsaHa u ap

- H.b.MenbHuKoOBa 7 Ki1acc: DKCOpecc-IUarHoCTuKa

-PabunoBnd E.M. 3aiaun u ynpaXHEHUS Ha TOTOBBIX YepTexkax. /-9 Kiacchl. reoMeTpust. -M.:
Nnekca, XappkoB: rumuaszus, 2003.

- H.b.MenbaukoBa KoHTpobHBIE paOoTHI 110 reoMeTpuu 8 kinace kK yaeOHuky JI.C.AtaHacsiHa u
JIp U31aTeNIbCTBO "DK3aMeH" U Ip

- H0.A.T'nazkoB M.B.Erynosa Tpenaxep no reomerpun. k yueouuky JI.C.AtanacsaHa u ap.8
KJ1acc

-Tematuueckue TecTsl/ MumieHko T.M., banakos a.j.. - M.: [Ipocsemenune, 2008.

-Tectol mo reomeTpun. 9 knacc: Kk yueouuky JI.C.AtaHacsHa u Ap. «reometpust. 7-9» /
A.C.®apkoB. — M.: m3aarenscTBo "Dk3amen", 2010.

- M. A .Nuenckas. ['eomeTpus. caMOCTOSTENIbHBIE 1 KOHTPOJIbHBIE PAOOTHL.9 Ki1acc.-
M.:IIpocBemienne,2018



MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bubmmoreka LITOK. https://m.edsoo.ru
«Yuu.py» — https://uchi.ru/

«Kiacey . https://www.yaklass/



