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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma 1o yueOHOMY Kypcy «['eomerpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus paspaborana B coorBeTrcTBHM ¢ TpeboBaHusMU PI'OC OO0, yTBEp>KAECHHOTO MPUKA30M,
MunuctepctBa mpocBenieHuss Poccuiickoit ®@enepamuun ot 31.05. 2021 roma Ne 287 (B pemakiuu
npuka3zoB MunucTepcTBa npocsemenns Poccuiickoit @enepannn; ot 18.07.2022r. Ne 568, ot 22.01.2024
r. Noe 31); ma ocHoe denepanpHoil paboueld MporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUsS IO
MaTemaTHKe (0a30BbIi ypoBeHB) (1 5-9-X Ki1accoB 00pa3oBaTeNbHBIX OPTaHU3aIHii), C YI€TOM paboueit
nporpammbl Bociutanuss MbOY COII Nel.

I'eomeTpust Kak OJUH M3 OCHOBHBIX PAa3/€JOB IIKOJIbHONW MAaTEMAaTUKH, UMEIOIIUN CBOEH LIEIBIO
o0OecreynTh HM3y4yeHUE CBOICTB M pa3MepoB (UIyp, MX OTHOLIEHUI U B3aUMHOE pACIOJIOKEHHUE,
ONMpPAETCS Ha JIOTMYECKYIO, JOKA3aTEJIbHYIO JIMHUIO. lIEHHOCTh WH3Yy4eHMsI T'€OMETpPUM Ha YpPOBHE
OCHOBHOTO o0Omiero oOpa3oBaHMsl 3aKJIIO4YaeTcsi B TOM, YTO OOYYalOIIMHCA YYHUTCS TPOBOJUTH
JIOKa3aTeNIbHBIE  PACCYKIEHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHMsI, [IOKa3bIBaTb HMCTHHHBIE
YTBEPKACHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOJIUTH PACCYXKIEHUS «OT IMPOTUBHOTO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIE YTBEPIKIACHHS.

Bropoli 1IeHHOCThIO M3y4Y€HMs I€OMETPUH SIBIISIETCS HCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpHU
pelIeHNH KaK MaTeMaTHMYeCKHX, TaK M TMPaKTHUYECKUX 33/ay, BCTPEUAIOUIMXCS B PEANbHOM >KU3HU.
OOyuaronuiicss AOJKEH HAaydUThCs ONPENEIMTh I'€OMETPUUYECKYI0 (PUrypy, omucaTh CIOBaMH JaHHBIH
4epTéK WIM PUCYHOK, HAWTH IUIOINAAbL 3EMEJIBHOTO YYacTKa, pPacCUUTaThb HEOOXOIUMYIO [UIMHY
OINITOBOJIOKOHHOTO Kabens win Tpedyemble pasMepsl rapaxa [uis aBTOMOOMIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHMTENbHAs JUHHUA B U3YyYCHUHM TeoMeTpuH. lIpu pemieHuu 3agad MpakTHYECKOTO
Xapakrepa oOyJaroIluicsl y4UTCsl CTPOUTh MaTeMaTHUECKUE MOJENIN pEeallbHbIX JKU3HEHHBIX CHUTYaluil,
IIPOBOJIMTDH BBIUUCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOI'O PE3YJIbTaTa.

KpailHe BaxxHO mNOAYEPKHUBATH CBA3M TEOMETPUU C JAPYIMMU Y4eOHBIMH HpeJMeTaMH,
MOTHBUPOBATh HCIIOJIb30BaTh OIPEICICHUSI TCOMETPUUYECKUX (UTYp U TOHSATHHA, JEMOHCTPUPOBATH
IPUMEHEHHE MOJYYEHHBIX YMEHMHA B (DU3MKE M TEXHUKE. DTH CBA3M HamOosee SPKO BUJAHBI B TeMax
«Bexrope», «TpuroHOMETpHUYECKHE COOTHOMIEHU», «Metoa koopauHat U «Teopema [Tudaropay.

Vuebublii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Ppa3lesibl COAEPKaHUSA:
«["eomeTpuueckre ¢GUrypsl U HUX CBOWCTBa», «V3MepeHHE TIeOMETPHYECKUX BEIMYMH», «JlekapToBBI
KOOPJMHATHI Ha INIOCKOCTHY, «BekTopb», «JIBrkeHus miockocTny, «IIpeobpazoBanust mogoous».

OOmiee 4uCIIO 4YacoB, OTBEAEHHBIX AN HM3y4deHHs1 ydeOHoro kypca «['eomerpusi», — 204
yaca: B7 kimacce — 68 gacos (2 yaca B Hemenmo), B 8 kimacce — 68 yacos (2 gaca B Hezeno), B 9 Kiacce
— 68 vacoB (2 yaca B HEJIEIIO).

COAEPXAHHUE
7 KUIIACC

HauanbHble nonstus reomerpuu. Touka, npsimasi, OTpe30K, J1yd. Yroi. Buasl yrios.
Beprukanbnusle 1 cmexHble yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. IlapamnensHocts u
HEePIEHAUKYISAPHOCTD MPSIMBIX.

Cummerpuunbie (urypsl. OCHOBHBIE CBOWCTBA OCEBOW cUMMeTpHH. [IpuMmepbl cUMMeTpuu B
OKpPY’KaroIlleM MHpE.

OCHOBHbBIE TIOCTPOEHHSI C TMOMOIIBIO LMPKYJAss U JuHeilku. TpeyronpHuk. Bwicota, meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUMN TpEyroabHUKUA. HepaBeHCTBO TpeyroinbHUKA.

CBoiicTBa M MPU3HAKK paBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M TNpU3HAKU MapajieNbHbIX MNpsAMBIX. CymMMa YIJIOB TpeyrosibHHKA.

BHerHue yrisl TpeyroibHUKA.

[IpsimoyronbHblil  TpeyroabHuUK. CBONCTBO  MeQuaHbl  IPSIMOYTOJBHOTO TPEYroJbHUKA,

NpOBEAEHHOW K rumnoreHyse. llpu3Hakm paBeHCTBAa MNPSAMOYTOJNBHBIX  TPEYTOJIBHUKOB.

[IpssMOyTONIBHBIN TPEYTOJIBHUK € yraoMm B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpeMa
o OosbleM yriie ¥ 60JbllIel CTOpOHE TpeyroibHUKa. [lepreHaAnKyaspy HaKIOHHAs.

I'eomeTpuueckoe MecTo TOYeK. buccekTpuca yria U cepeJuHHBIN MEPIEHAUKYISIP K OTPE3KY Kak
reoMeTpHYECKHe MeCcTa TOUEeK.



OKpy’KHOCTb U KpYT, XOpJla U AMAMETpP, UX CBOMCTBA. B3auMHOE pacmosoKeHUe OKPYKHOCTU U
npsimoi. KacarenpHast u cekymass K OKpykHOCTU. OKpy)KHOCTb, BIMCaHHas B yroi. Brnucannas u
ONMCAaHHAsA OKPYXKHOCTHU TPEYrOJIbHHKA.

8 KJIACC

UYerslpéxyronbHuku. [lapamnenorpamm, ero nmpusHaku U cBolicTBa. YacTHbIe ciay4au
napajijieIorpaMMoB (TIPSIMOYTOJIBHHUK, pOMO, KBaJipaT), X MPU3HAKK U CBOMCTBA. Tpamnenus, paBHOOOKas
Tpaneuus, €€ cBoicTBa U mpu3Haku. [IpsMoyronbHas Tpanemus.

Meron ynBoenusi Menuasnbl. LleHTpanbHass cummerpusi. Teopema @aneca W Teopema O
IIPONOPLIMOHAIIBHBIX OTPE3KaxX.

Cpennue TMHUU TpeyrojibHUKa U Tpanenuu. LleHTp macc TpeyroapHuKa.

[Momobue TtpeyronbHUKOB, KodhdunueHt mnonodbus. IlpusHaku mOMO0US TPEYroJLHUKOB.

[Ipumenenne noao0Ous MpH pelIeHUH MPAKTUYECKHUX 3a/au.

CpoifctBa miomaneil reomerpuueckux Guryp. Dopmynsl Ui IUIOMAAM TPEYTrOJIbHUKA,
napajuiesorpamMmma, pomoa u tpaneruu. OTHOIIEHUE TUIoMAAeH TOT00HBIX (QUTyp.

Beruucnienue mionmiaaeit TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema ITudaropa. [lpumenenue Teopemsl [Tndaropa npu penieHNN MPaKTAYECKUX 3a71a4.
CuHyc, KOCHMHYC, TaHI€HC OCTpOro  yrjia HpsSMOYTOJIBHOTO  TpeyrojibHuUkKa.  OcCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue (ynkmmm yriaoss 30°, 45° u 60°.

BnicanHble ¥ LEHTpaIbHBIC YIVIBI, YTOJ MEXAY KaCaTeIbHOU U XOPIOH. YIUIBI MEXIY XOpAaMu U
CeKyIMMH. BrimcaHHbIe 1 ONTMCaHHBIE YETHIPEXYTOJBHUKHU. B3auMHOEpacnoioxkKeHue JByX OKPYKHOCTEM.
Kacanwne okpyxnocTeil. O0mue kacareabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
DopMyIIbI TPUBECHNUS.

Pemenne TpeyronbHMKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB. PelleHHe NpakTU4eCKHX
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpaszoBanue nopodus. [Tonodre cooTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpPOU3BENEHUH OTPE3KOB XOpJ, TEOPEMBI O TMPOU3BEICHHUH OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, nmHa (MOysib) BEKTOpPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAIpaBICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTHh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAllMM HaJ BeKTOpaMu. PaznmoxkeHue
BEKTOpa IO JIByM HEKOJUIMHeapHbIM BekTopaM. KoopauHatel  Bekropa. CKalmsipHOE€ — NpOU3BENCHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XIEHUS JUIMH U YTJIOB.

JlekapTOoBbl ~KOOpJIMHATBI ~HA  IJIOCKOCTA. YPAaBHEHHS  MNPAMOM U OKPYXHOCTH B
KOOpAMHATAX, [IEPECECUCHNE OKPYKHOCTEHN U MpsIMBIX. MeTo1 KOOpJMHAT U €ro IPUMEHEHHUE.

IIpaBunbHBIE MHOTOYroJbHUKH. JlAMHA OKpyXHOCTU. ['pagycHass W paavaHHas Mepa yria,
BBIYKCIICHHE JUIMH YT OKpYyKHOCTeH. [lnomans kpyra, ceKTopa, CErMeHTa.

JIBI)KEHMsI IUIOCKOCTH W BHYTPEHHHE CUMMETpUM GUryp (SJIEMEHTAapHbIE IpeICTaBICHUs).

[TapannensHbiil nepenoc. [1oBOpoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
MO «YYEBHOMY KYPCY «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIETO
OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrPaMMBbI [0 MATEMATUKE XapaKTePU3YIOTCS:
NMaTpPUOTHYECKOe BOCIIMTAHHE:
MPOSIBJICHUEM MHTEpPEca K MPOILIOMY MW HACTOSIIEMY POCCHUHCKOM MaTeMaTHUKH, ILEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHXKCHUSM POCCUMCKAX MAaT€MaTUKOB M POCCHMCKOW MAaTEMAaTHUYECKOM IIKOJbI, K
WCITOJIb30BAHHUIO 3TUX JOCTIKEHUN B IPYrUX HaAyKaxX W MPUKIAIHBIX chepax;
rpa)XJaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:



TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH I'pa)laHMHA M peai3allii €ro mpas, MPEACTaBICHUEM O
MaTEeMaTHUYECKUX OCHOBaX  (YHKIMOHUPOBAHUS  PA3IUYHBIX CTPYKTYp, SBJIEHUH, Mpouexyp
IpaXKIaHCKOro oOuiecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STHYECKUX
npo0isieM, CBA3aHHBIX C IMPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUH HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLIUIIOB B J€ATEIBHOCTH YYEHOTO;

TPY/0BO€ BOCIIMTAHHE:

YCTaHOBKOHM Ha aKTUBHOE Y4aCTHE B PELICHHUM NPAKTUYECKUX 3a7a4 MATEMATUYECKOM HANPABICHHOCTH,
OCO3HAHHEM Ba)XHOCTU MaTEMAaTHUYECKOTO OOpa30oBaHMsI HAa MPOTSIKEHUM BCEH KU3HU NJIS YCHEIIHON
npoeCCUOHANBHON JIEATEIIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOpOM U
IIOCTPOCHUEM WHIUBUAYAIbHONH TPAeKTOpUU OOpa30BaHMUS M IKUZHEHHBIX IUJIAHOBC YUYETOM JIMYHBIX
MHTEPECOB 1 00IIECTBEHHBIX OTPEOHOCTEH;

3CTETHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAIILHOMY U 3CTETHUECKOMY BOCHPHUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3ajad,
peLeHni, pacCyk1eHUI, YMEHHUIO BUJETh MaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

LCHHOCTH HAYYHOI'0 IO3HAHMS:

OpHEHTalell B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyudHBIX IpEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI Y€IOBEKa, MPUPOABI U 00IIECTBa, TOHUMAHUEM MaTeMaTHUYECKON HayKH Kak
cdepbl 4eI0BEYECKOH JEeSATEIbHOCTH, TAOB €€ Pa3BUTUS U 3HAUYUMOCTH JJI Pa3BUTHS LMBUIN3ALMH,
OBJIAJICHUEM SI3BIKOM MAaTEMATUKUA U MAaTEMaTUYECKOM KYJIbTYPOM KaK CPEICTBOM IIO3HAHUS MHpA,
OBJIaJICHUEM NTPOCTENIIMMH HaBBIKAMU UCCIIENOBATENBCKON NEATEIbHOCTH;

¢u3uueckoe BocnuTanue, HopMUpoBaHUE KYJIbTYPHI 370POBbS HIMOIIMOHAIEHOTO OJIAarONOTYqH s :
TOTOBHOCTBIO IIPUMEHATH MAaT€MaTU4YECKUE 3HAHUSA B MHTEpECax CBOETO 3I0POBbs, BEIEHHUS 310POBOTO
o0Opa3a >KU3HU (370pOBOE MUTAaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATHA M OTABIXA, pPEryIspHas
¢u3nyeckass akKTMBHOCTbB), C()OPMHPOBAHHOCTHIO HAaBbIKA pPe(IEKCUM, NPU3HAHUEM CBOEro IpaBa Ha
OLIMOKY U TAaKOT'O )K€ IIpaBa Ipyroro 4yejaoBeKa;

JIKO0JIOTHYECKOe BOCIIUTAHHE:

OpHEHTAIlMe! Ha TPUMEHEHHE MaTeMaTW4YeCKHX 3HAHWH JUIs  peleHus 3adad B 00JacTH
COXPAaHHOCTH OKPY’KAIOILEH Cpenbl, IUNIAHUPOBAHUS IIOCTYIKOB M OLICHKH UX BO3MOJKHBIX ITOCIJIEJCTBUHI
JUIS OKpYXKaroIied Cpeibl, OCO3HAHHEM TJI00ANBbHOTO XapaKTepa KOJIOTMYECKHX MpOoOJieM M MyTel ux
pelieHus;

aJanTanus K MI3MEHAIOLMMCH YCJI0BUAM COLMATBHON U IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JCHCTBUSIM B  YCJIOBHMSX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHA  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO ACATEIbHOCTb, B TOM YHMCIIE YMEHHE YUUTHCA Y APYIUX JIIOACH,
npruoOpeTaTh B COBMECTHON AESTEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIMH U3 OIbITA APYTHUX;
HEOOXOIUMOCTBIO B ()OPMHUPOBAHWM HOBBIX 3HAaHUH, B TOM 4YHCIEe (OPMYIUPOBATH WACH, TOHSTHS,
rUnoTe3sl 00 OO0BEKTax M SBICHMAX, B TOM 4YHCIE paHEe HE HU3BECTHBIX, OCO3HABaTh JE(QUIMTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK BbI3OB,
TpeOyroIMi KOHTPMEDP, KOPPEKTUPOBATh IMPUHUMAEMbIE PEIICHUS U AeHcTBUA, (OPMYIUpOBATH U
OLIEHUBATh PUCKU U MOCIEICTBUS, (HPOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATbBI

B pesynbpTaTe 0cBOCHMS MPOrpaMMBbI 0 MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO00PAa30BaHUS Y
oOyyaromerocst OynyT chopMupoBaHbl METANPEIMETHBIE PE3yJbTAaThl, XapaKTEPU3YIOIIUECs OBJIaICHHEM
YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JIEUCTBUSMHU, YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JEHCTBUSIMHU
Y YHUBEPCAJIbHBIMU PETYIISITUBHBIMU AEHUCTBUSIMHU.

I[Ho3naBaTebHbIE YHUBEpPCAJbHbIE YueOHbIe IeiicTBUS

Ba3oBLIe JJornueckue 1eicTBUA:

BBISIBJIAATD H xapaKTepmoBaTb CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATUYCCKUX O6’I)CKTOB, HOHHTHﬁ,
OTHOIICHUH MEXIy TOHATUAMHU, (QOPMYIUPOBATH  OMpENeNCHUS  MOHATHH,  yCTaHABIMBATh



CYIIECTBEHHBI  NpHU3HAaK  KiIacCU(MKaLMU, OCHOBaHMA U1 OOOOIIEHUS U CPAaBHEHMs, KPUTEPHUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIHPOBaTh M MPeoOPa30BbIBATh CYKICHUS: YTBEpAMTEIbHbIE M OTpULATEIbHbIE,
€JMHUYHBIE, YaCTHBIE U 00IIUE, YCIIOBHBIE;

BBIABIISITh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOPEUMAB  (pakTax, JaHHBIX,
HAOJIOJIEHUSAX M YTBEPXKIEHUSAX,  Mpeajaratb  KPUTEPUU JJI BBISBICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JieNaTh BBIBOJBI C MCIIOJB30BAHMEM 3aKOHOB JIOTHWKH, IE€AyKTUBHBIX W WHAYKTHBHBIX YMO3AKIHOYECHUMH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3bupathb JIOKa3aTenbCTBA MaTEMaTUYECKHUX YTBEPXKACHUN (IIpsiMble U OT IPOTHUBHOTO),
OPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JOKa3aTeIbCTBA MAaTeMaTHYECKUX (aKTOB, BBICTPaMBAThH
apryMeHTaluIo, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOUpATH CIIOCOO pelieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJBKO BapUAaHTOB PELICHMS, BHIOMpAThH
HauboJee MOAXOIAUINI ¢ yUETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareIbckue AeiicTBUA:

UCIIONb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
(GUKCUpYOIIUEe MPOTHBOpPEYHE, IPOOJIEMY, CAaMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHCHUE;

NPOBOJUTh IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIH OSKCIEPUMEHT, HEOOIbIIoe
WCCIIEJIOBAaHNE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COO0M;

CaMOCTOSITENIEHO (hOPMYIIMPOBATH OOOOIICHHSI M BBIBOJBI 10 PE3yabTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCIICIOBaHMSI, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3YJITATOB, BEIBOJOB U 0000IICHUIA,
MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MIPEIITOJIOKECHUS O €T0 Pa3BUTHH B
HOBBIX YCJIIOBHUSIX.

Pa6ora c undopmanueii:

BBISIBJISITH HEJIOCTAaTOYHOCTh U U30BITOYHOCTh uHPOpPMAIINH, TaHHBIX, HEOOXOIUMBIX
JUIS peLEHHUs 3a/1a4u;
BBIOMpaTh,  AHAIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH nH(pOpPMAIIHIO

pa3IUYHBIX BUI0B U ()OPM NIPEACTABICHHUS;

BBIOMpaTh (opMy mpencraBieHus HHGOpPMAIMM W HWUIIOCTPHPOBATH pEIIaeMbIe 33/a4ll CXEMaMH,
JyarpaMMamu, HHOM rpaduKoi 1 UX KOMOUHAIUAMU;

OLICHUBATh  HAJAEKHOCTh  MHPOPMAIMU  TIO0  KPUTEPHAM, NPEUIOKEHHBIM  yYUTEIEM WIH
c(OpMYIMPOBAHHBIM CaMOCTOSATENBHO.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIe y4eOHbIE TelCTBHSA:

BOCIIPHHUMATh U (HOPMYTHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSIMH U IENIIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIXU MHCbMEHHBIX TEKCTAX, JaBATh MOSCHCHHS
10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTHPOBATH TIOJTY4YCHHBIN PE3YIIbTAT;

B XO0Jie OOCYXICHHs 3aJaBaTh BOIMPOCHI 1O CYIIECTBY OOCYXIaeMON TEMbI, MPOOJIEMBI, perraeMoi
3a/laud, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TIOMCK PEIICHHUS, COIMOCTaBISATh CBOHM CYXICHHUS C
CYXICHUSIMH JIPYTUX YYaCTHHKOB JHaiora, OOHAPY)KMBAaTh pa3IMuUe M CXOACTBO TMO3UIHHA, B
KOPPEKTHOH hopme hopMymHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPE/CTABIATh PE3yJbTaThl PEIICHHS 3a7a4yH, SKCIIEPUMEHTA, UCCIACIOBaHMS, MPOEKTa, CAMOCTOSATEILHO
BBIOMpATH POPMAT BBICTYIUICHHUS C YYETOM 3a/1a4 MMPE3CHTAIIMH U 0COOCHHOCTEH ayIUTOPHH;

NOHUMATh W HCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHONW W HWHIWBUAYaJbHOW pabOTHI MPU PEHICHUH
y4eOHBIX MaTEeMaTHYCCKUX 3a71a4;

NPUHUMATh [EJIb COBMECTHOM JIEATEILHOCTH, IUIAHMPOBATh OPraHMU3AlUI0 COBMECTHOW pabOThHI,
pacrpenensaTh BHIbI Pa0dOT, JOrOBapHBATHCS, OOCYXKAATh IMPOLECC U Pe3ylbTaT pabOThl, 0000IIATH
MHEHMS HECKOJILKUX JIIO/CH;



y4acTBOBaTh B TPYIIOBBIX (hopMax paboTel (00CyXIeHHsS, OOMEH MHEHMSMH, MO3TOBbI€ LITYPMBI U
JpYTH€), BHIIOJIHATH CBOK 4acTb PaOOThl M KOOPAMHUPOBATH CBOM JIEUCTBUS C JPYTMMHU UJI€HAMH
KOMaH/Ibl, OLIEHUBAaTh KaueCTBO CBOErO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJAECHCTBHUS.

PeryasiTuBHble yHMBepcaJibHble yueOHbIe IelCTBUS
Camoopranu3zaumsi:
CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJayd (MM ero 4acTh), BBIOMpATh CIOCOO
pelieHust ¢ y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh H
KOPpPEKTHPOBATh BApHAHTHI pELICHUI ¢ yuéTOM HOBOI MH(OpMAIIHIH.
CaMOKOHTPOJIb:
BJa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISL Mpoliecca U pe3yabTaTa peleHUs] MaTeMaTHUYeCKON
3a/1auy;
nNpeaABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HHKHYTH IIPU PCIICHUU 3ada4H, BHOCHTH KOPPCKTHBLI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa [JESATEIbHOCTH IIOCTABIEHHOM LEJINW U YCIOBHUAM, OOBSCHATH
IMPUYIUHBI JOCTUKCHHUA WM HCIOCTUKCHHUA LCJINM, HAXOIHUTH OH_II/I6Ky, AaBaThb OIICHKY HpHOGpCTéHHOMy
OIIBITY

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MTPOrpaMMBbl YI€OHOTO Kypca K KOHILy 00ydeHust B 7 KJiacce:

Pacnio3HaBaTh M3y4eHHBbIE T€OMETpPUUYECKHE (DUTYPBI, ONpPENeNsITh UX B3aUMHOE pacIlOJIOKEHUE,
n300pakaTh TE€OMETpUYECKHe (UTYPHI, BBIMOIHATh UYEPTEXKH IO YCIOBHIO 3a/1a4H.

W3MepsaTh JIMHEHHBIE W YIVIOBBIE BEIWYMHBL Pemars 3amauu Ha BBIUMCICHHWE JAJIMH OTPE3KOB
Y BEJINYUH YIJIOB.

JlenaTb rpy0Oyto OLICHKY JIMHEHHBIX U YTTIOBBIX BEJIMYUH MIPEIMETOB B pealbHOM KU3HU, pa3MEpOB
NPUPOAHBIX O00BEKTOB. Pa3muuare pasmepsl 3TUX OOBEKTOB IO MOPSIKY BETUYHUHBL

CTpouTh 4epTeKU K TEOMETPUYECKUM 3aJa4aM.

Ilosnb30BaTbCA NpHU3HAKAMM PABEHCTBA TPEYrOJBHUKOB, HCIOJIB30BATh IPHU3HAKM M CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJBHUKOB IIPU PELLICHUN 3a/1au.

IIpoBONTE TOTHYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilosnb30BaTbCAd IPU3HAKaAMU PABEHCTBA IIPSMOYIOJIBHBIX TPEYIOJbHHUKOB, CBOUCTBOM MEUAHBI,
IIPOBEAEHHOW K THUIIOTEHY3€ HIPSIMOYIOJBHOIO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUYECKHX 3a/1a4.

OnpenensaTh MNapauiebHOCTh NPSMBIX € IIOMOIIBIO YIJIOB, KOTOpble 0OpasyeT ¢ HHUMHU

cekymas. OnpenensTh napajjieIbHOCTh MPSIMBIX C MOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK

OJIHOM IPSIMOM 10 TOYEK APYroM MPSIMOM.

Pemrate 3aaun Ha kieTuaToi Oymare.

[IpoBOAUTH BBIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OyKBEHHbIE 3HAuU€HHs YIJOB B
T€OMETPUUYECKUX 3a7a4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB W MHOTOYI'OJIBHHUKOB,

CBONCTB yIJI0B, 00pa30BaHHbIX IpU  IIEPECEUCHUN [BYX IaPAJICIBbHBIX MPAMBIX CEKYILEH.
PemaTe npakTHYecKHe 3a1a41 Ha HAX0XKICHUE YTJIOB.
Bnaners MIOHATUEM reoMeTPUIECKOro MeCTa TOYEK.

YMeTh onpefensaTe OUCCEKTPUCY yria W CEPeAMHHBIM NEepHeHAMKYISp K OTpe3Ky Kak
reoOMETPUYECKUE MECTa
TOYEK.

@opMylIUpOBaTh OIpPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
MOJIb30BaThCA WX CBOMCTBAMHU. YMETh NPUMEHSTh 3TH CBOMCTBA IIPHU PEIICHUU 3a7a4.

Biranets noHATHEM OIMKUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTHEE LICHTP.

[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA MEPeceKaroTcsl B OAHON
TOYKE, U O TOM, YTO CEPEIUHHBIC NEPIEHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJHOMU
TOYKE.

Bnaners MIOHATHEM KacaTeJIbHOU K OKPY>KHOCTH, I0JIb30BaThCS TEOpPEMOU O
NEPHEHANKYJIIPHOCTH KacaTelIbHOM U pajnyca, IPOBEJEHHOTO K TOYKE KacaHUs.



Ilons30BaThCA HpOCTGfIH.IPIMPI TCOMETPUUCCKUMU HCPABCHCTBAMU, IMOHHUMATH HUX HpaKTI/I“IeCKI/II\/’I
CMBICJI.
HpOBO,[[I/ITL OCHOBHBIC TCOMETPUUCCKHUEC IIOCTPOCHUS C IIOMOIIBIO IUPKYIIA U JIMHENKH.

[IpenmeTHbIE pe3ynbTaThl OCBOSHHS MTPOrpaMMBbl YI€OHOTO Kypca K KOHILy 00ydeHus B 8 KJiacce:

Pacrnio3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOILHUKOB, HX 3JIEMEHTHI, TIOJIb30BAaTHCSIMX CBOHCTBAMH
NIPU PEIICHUH T€OMETPHUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBa TOYKM TIEPECEUYCHUs] MEIAMAaH TPEYrojbHUKa (IIEHTpa Macc) B PEIICHUH
3ajau.

Bnagerh MOHATHEM CpeIHEW JMHWHM TPEYTOJIBHHKA M TPANCIHH, NMPUMEHSTh UXCBOMCTBA MPH
peleHnn reomerpuyeckux 3aaad. Ilonb3oBaThes TeopeMoil Daneca u TeOpeMoii O MPOMOPIIMOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX JUISI PEIICHHS MPAKTUICCKHUX 3a]1ad.

[TpuMeHATh IPU3HAKU MTOA00US TPEYTrOJLHUKOB B PEIICHUH T€OMETPUUYECKUX 3a7a4.
[Tonp3oBaThcs Teopemoit [udaropa 1yist penieHns reOMETPUIECKUX U MTPAKTUYECKHUX 3a/1a4.

CTpouTh MaTEeMAaTHUYECKYIO MOJIENIh B MPAKTHUYECKHUX 3a7a4ax, CAMOCTOSITEBHO JIeJaTh YepTEXK U
HaXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Bnanets mOHATHIME CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO YTiia MPSIMOYTOJIBHOTOTPEYTOJLHUKA.

[Tonb30BaThCs ATUMH MOHITUSAMH ISl pEIICHUS MTPAKTHUECKHX 3a7a4.

Bbruncnsate (pa3nuuHbIMH CcIOCO0aMH) TUIOMIA/Ib TPEYrOJbHUKA W TUIOMIATA MHOTOYTOJBHBIX
buryp (monp3ysch, TIe HEOOXOAUMO, KaIbKyJaTOpoMm). I[IpUMEHATh TOJydeHHbIE YMEHHUS B
MPAKTHYECKUX 3a7a4ax.

Bnagerh MOHATUSMU BIUCAHHOTO U LIEHTPAJIBHOTO yIja, MCIOJIb30BaTh TEOPEMbBIO BIMCAHHBIX
yriax, yriiax MeXIy XOopAaMu (CeKyIIUMH) U YIie MEXIy KacaTelbHOH W XOpIOW NpH peIIeHUH
reOMETPUYECKHX 3aau.

Bnanets TOHATHEM ONHMCAHHOTO YETHIPEXYTOJIIHUKA, MPUMEHSATh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOJIbHUKA IIPH PELICHUH 3a/1ay.

[TpumeHsTh MOMyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUEe MOJCIM ISl 3a]ad
peanbHOM JKU3HHM W  TNPOBOJUTH  COOTBETCTBYIOIIME  BBIUMCICHHS C MPUMEHEHHEM MOA0OUS U
TPUTOHOMETPHUH (TIOJIB3YSCH, I/Ie HEOOXO0AUMO, KAIBKYISITOPOM).

[IpenmeTHbIC pe3ynbTaThl OCBOSHHS MTPOrpaMMBbl YI€OHOTO Kypca K KOHILy oO0ydeHus B 9 KJiacce:

3HaTh TPUTOHOMETPHUYCCKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAHWTh C WX TOMOINBIO Pa3IHYHBIC
3JIEMEHTHI MPSIMOYTOJILHOTO TPEYTONbHHUKA («pEIIeHHE MPSMOYTOJIbHBIX TPEYTONIbHUKOBY). HaxomuTs
(c TOMONIBIO KANBKYJISATOPA) JUIMHBI W YIJIBI JJIS HETAOJIMIHBIX 3HAYCHUH.

[Tonb3oBatbess (popmynamu MPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXAECTBOM IS
HAXO0XJICHUS COOTHOIICHUH MEXy TPUTOHOMETPHYCSCKHUMH BEITUIHHAMH.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB [IJISi HAXOXACHHS PA3IHYHBIX DJICMEHTOB
TPEYTroJbHHKA («PEIICHUE TPEYTrOJbHUKOBY ), TPUMEHSTh UX IPU PEIICHHH T'eOMETPUICCKUX 3a)1a4.

Brnanets noHsTusiMU npeoOpa3zoBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX (Uryp.

[Tonb30BaThCsT CBOMCTBAMU TIOI00US IPOU3BOIBHBIX (GUTYP, YMETh BBIUUCIISITH JJIMHBI M HAXOAUTh

yribl y o00HbBIX (uryp. [IpuMeHsTs CBOMCTBA MOAOOUSAB MPAKTUYECKUX  3afadax. YMeETh

MPUBOJIUTh TPUMEPHI  TOJOOHBIX  (DHUTYpB OKPYKAFOIIEM MHPE.

[Tonb30BaThCsl TEOPEMaMK O TPOU3BEICHHH OTPE3KOB XOP/J, O IPOU3BEICHUN OTPE3KOB CEKYIIHX,
0 KBaJIpaTe KacaTeJbHOM.

[Tonb30BaThCsl BEKTOPAMH, TOHUMATh UX TEOMETPUICCKUN M (DU3HUECKHI CMBICT, PUMEHSITh HX
B PEIICHUM T'€OMETPHUCCKHUX M (PU3HUSCKUX 3a1ad. [IpUMEHSTh CKaIsIpHOE MPOM3BEICHUEC BEKTOPOB JIJIS
HAXOXKJICHUS JUTHH U YTJIOB.

[Tonb30BaThCS METOJIOM KOOPJIMHAT Ha MIIOCKOCTH, IPUMEHSTh €r0 B PEIICHUN T€OMETPUUYCCKUX U
MPAKTHYECKHX 3aad.



Bnagerb NOHATHAMM TPaBUIBHOTO MHOTOYTOJIBHUKA, [JIMHBI OKPY)KHOCTH, JJIMHBI JyTH
OKPYXHOCTH M paJMaHHOM Mepbl yIjla, YMeTh BBIUMCIATH IUIOMIAAbL Kpyra U ero yacteil. IlpumeHsTh
IIOJIy4YEHHBIE YMEHMSI B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MK HEHTPBI) CHMMETPUH (PUTYp, TPUMEHSTH JABHKEHUS IUIOCKOCTUB NMPOCTEUIINX
CITy4asiX.

[IpuMeHATH MOJIyYeHHbIE 3HAHUS Ha MPaKTUKE — CTPOUTh MaTeMaTUUYECKUEe MOJENU IS 3ajad
peambHOM  JKM3HM U MNPOBOJUTH  COOTBETCTBYIOIIME  BBIYMCICHHUS C MPUMEHEHHEM I0100us U
TPUTOHOMETPUUECKUX ¢byHKIUI (MOB3YSICH, rae HE00X0UMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanmue pa3jaesa KouanuecrBo KouanuyectBo OcHoOBHOe coepkaHue [HudpoBbie/3/1eKTPOHHBIE
n/n (TeMBI) Kypca yacos no PPII yacos no PII o0pa3oBaTe/bHbIE Pecypchl
1. [Ipocreiimme 14 14 IpocTeiime reoMeTPUIECKHE https://resh.edu.ru/subject/
reoMeTpudeckue GUrypol u 00beKTHL. MHOTOYTrOJIBHIK, https://edu.skysmart.ru/
uX cBoicTBa. M3mepeHue nomanast. CMEKHBIC 1 http://skiv.instrao.ru/bank-
reOMETPUYECKUX BEINUMH BEPTHKAJIBHBIC y1IbL. zadaniy/matematicheskaya-
PaGora c npocredimmmu gramotnost/
UCPTCIKAMU. I/IBMepeHI/IC
JIMHCUHBIXHW YTJIOBBIX BEJIMYWH, i .
BBIYUCJICHUC OTPEC3KOBU YIJIOB mw
2. TpeyroiabHUKH 22 22 Honsitre o paBHbIXTpeyronbaukax | hitps://resh.edu.ru/subject/
1 MCPBHIHLIC NMPCACTABICHI https://edu.skysmart.ru/
0 paBHEIX Qurypax.Tpu MpHSHAKa | 4. /yskiy instrao.ru/bank-
PaBEHCTBA TPEYT OJIbHUKOB. . ’ -
TIpH3HAKH pABEHCTBA zadaniy/matematicheskaya-
MPSIMOYTOJTBHBIX TPEYTOJIHHHUKOB. gramotnost/
CBOMCTBO MEIUAHBI
MPSAMOYT'OJIBHOTO TPEYTrOJIbHUKA, httQS//UChl ru
IIPOBEIEHHON K THIIOTEHY3E.
PaBHOOCApEeHHEIE U
PAaBHOCTOPOHHUC TPECYI'OJIbHUKU.
IIpuzHaku u cBolicTBa
paBHO6e,Z[peHHOI'O TPCYroJIbHUKA.
HepasencrBas reomerpuu.
IIpssMOYTOIBbHBIN TPEYTOJIBHUK C
yraomB 30! |
3. [TapannensHbIie psMbIC, 14 14 apannenbHbie MPsMBIC, HX https://resh.edu.ru/subject/

CyMMa YIJIOB TPEYTrOJIbHUKA

cBoiicTBa. Hakpect nexarue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIC

MIPH NIEpeCceueHIH NapayieTbHBIX
MpSMBIX cekymeit). [Tpu3aak
MapaiebHOCTH NMPSIMBIX Yepe3
PaBEHCTBO PacCTOSIHUH OT TOYEK

OJIHOM IPAMO¥! 10 BTOPOI MpsAMOI.

CyMMa yriIoB TpeyroibHHUKa.
BHemHue yrisl TpeyrojibHuKa

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

4. | OKpYXHOCTb U KPYT. 14 14 Oxpysxaocts, xopia wmametp ux | https://resh.edu.ru/subject/
['eomeTprueckue CBOMCTEA. KacaTSHBHa" https://edu.skysmart.ru/
TOCTPOCHHUS K« OKPYITHOCTH. TEPYAHOCTD, http://skiv.instrao.ru/bank-

BNnMcaHHas B yroii. Ilonsrue o daniv/ ichesk
I'MT,npumenenue B 3aJa4ax. zadanly/matematicheskaya-
Buccekrpuca u cepeanHHbIN ramotnost/

NEPHOCHANUKYIIAP KaK

TCOMETPUYCCKUEMECTA TOUCK. htt S//uchl ru

OKpYKHOCTb, OTIMCAHHAS OKOJIO :

TPCYTroJIbHUKA. Opr)KHOCTI),

BIIMCAaHHAsA B TPCYI'OJIbHUK.

IIpocreiimme 3agaun Ha

TIOCTPOCHUE.

5. [ToBTOpenwue, 06001IeHNE 4 4 IMosTopenue u 06061EeHNE https://resh.edu.ru/subject/
3HAHUH OCHOBP;HXHOH"THH H MCTOZI0B https://edu.skysmart.ru/

Kypea fiaacea http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru

OBUIEE KOJIMYECTBO YACOB 68 68
[TIO ITPOI'PAMME
8 KIIACC
Ne HanmenoBanue pasaeia KonnuectBo KonunuyectBo OcHoBHOe cofepxaHue Indposbie/3j1eKTPOHHBIE
n/n (TembI) Kypca yacos no PPII yacos no PII o0pa3oBaTe/bHbIE PeCypChl

1. | UeThIpEXyroapHUKU 12 12 Hapamnenorpamwm, ero npushaku 1 | https://resh.edu.ru/subject/

ceojicTea. lacTHble ciy1an https://edu.skysmart.ru/

TapaIETIOrpanmMon http://skiv.instrao.ru/bank-

(IpsIMOYTOJIBHHK, pOMO, KBaspaT), ; _

VX MIPH3HAKA ¥ CBOHCTBA. zadaniy/matematicheskaya-

Tpanenus. PaBHoOokas u ramotnost/

MPsAMOYTOJIbHAs TPariCuu.

MCTOI[ YABOCHUA MEIUAHBI. httQS//UCh| ru

LlentpanpHas cuMMeTpUs : '

2. | Teopema daneca u Teopemao 15 15 Teopema daneca u Teopema https://resh.edu.ru/subject/

MIPOTTOPITUOHATTEHBIX
OTpe3Kax, MoI00HbIe
TPEYTOJILHUKH

0 MPOMOPIIMOHANBHBIX OTPE3Kax.
CpenHsis TUHUS TPEYTroJIbHUKA.
Tpaneuus, e€ cpeaHsis TMHUS.
[TponopioHaIbHBIE OTPE3KH.

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

entp macc

B TpeyroapHuKe. [lomo06HbIE
TpeyroibHUKH. Tpu npU3HaKa
MoA00HsI TPEYTOJILHUKOB.
[Tpumenenue nomo6us

NIPU pelIeHUH MPAaKTHYECKUX 3a/1a4

gramotnost/

https://uchi.ru

ITmomians. Haxoxnenue 14 14 CaoiicTBa nomanei https://resh.edu.ru/subject/
IUIOINAACH TPEYrOJbHUKOB U TEOMETPHHECKHX PUTyp. https://edu.skysmart.ru/
MHOTOYTOJBHBIX (PUTYD. DOPMYIEI AL IO 1M http://skiv.instrao.ru/bank-
TPEYrOJIbHUKA, apaJlIesIorpamMma, - -
[Tromaau nog00HBIX GHUTYP Tpanemuy. Boruncrenne momanei | Zadaniy/matematicheskaya-
cnoxHbIX Guryp. [Tnomann guryp gramotnost/
Ha KiretTdaTor oOymare. [Inomraam
no100HBIX (uryp. 3amgaun https://uchi.ru
C IPAKTUYCCKUM COJACPIKAHUCM.
Peuienue 3agau ¢ noMouipo
METOJIa BCIIOMOTaTEILHO
oniaau
Teopema IMudaropa u 10 10 Teopema [Tudparopa, u eé https://resh.edu.ru/subject/
Havalsia TPUTOHOMETPHH npumeHenue. Onpesenenue https://edu.skysmart.ru/
TPUTOHOMCTPHHCCKIX (yHKLLIH http://skiv.instrao.ru/bank-
OCTpOTO yIJia IPSIMOYT'OJIbHOTO - -
TpeyrONEHHKA, zadaniy/matematicheskaya-
TPUTOHOMETPHUIECKUE gramotnost/
COOTHOILIEHUS B IPAMOYTOJIBHOM
TpeyroybHuke. OCHOBHOE https://uchi.ru
TPUTOHOMETPUIECKOE TOKIAECCTBO
VYTIIbI B OKPY>KHOCTH. 13 13 Briucanneie u nenrpansueie yriel, | hitps://resh.edu.ru/subject/
Brmcannbie 1 onmMcaHHbIE Yrom MEXIy KacaTeIbHOU 1 https://edu.skysmart.ru/
YEeTBIPEXyTONbHUKH. XOpIOH. YIIIbl MEAAY XOpamit o http://sKiv.instrao.ru/bank-
ceKylluMHU. Brnivcannsle u ; :
Kacarensabie onmcanmsre vetsipdxyromsamky, ux | Zadaniy/matematicheskaya-
K OKpykHOCTH. KacaHnue IPU3HAKA U CBOWCTBA. gramotnost/
OKPY>KHOCTEH IIpumeneHue 3TUX CBONUCTB
[IPU PEILIEHUU T€OMETPUIYECKUX httQSZ Jluchi.ru
3aJa4. Bzanmuoe PaCIoJI0KECHUE
JIBYX OKpY>KHOCTEH, o0mIme
kacarenbHble. Kacanue
OKpY)KHOCTEH
[ToBTOpeHue, 06001IIeHIE 4 4 HosTopenue ocHoBHbIX noHsTHI 1 | hitps://resh.edu.ru/subject/

3HAHUHI

METOJI0B KYpCOB 7 U 8§ KIIaccoB,
0000111eH1E 3HAHUI

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
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zadaniy/matematicheskaya-

gramotnost/
https://uchi.ru
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I10 ITPOTPAMME
9 KJIACC
Ne HaumeHnoBanmue pa3jaesa KoanuectBo KouanyectBo OcHOBHOe coepkaHue udpoBbIe/31eKTPOHHBIE
n/n (Tembl) Kypca yacos no OPII yacos mo PII o0pa3oBaTe/ibHbIE PECYPCHI
1. | Tpuronometpus. Teopembl 16 16 Onpenenenne https://resh.edu.ru/subject/
KOCHHYCOB M CHHYCOB. TPHFOHOM;;PH‘*GIC;SI? %YHKHHH https://edu.skysmart.ru/
Pemenue TpeyroasHUKOB yrIoB o1 b 120 - POPMYTRT 1 hitp://skiv.instrao.ru/bank-
npuBeAeHus. Teopema KOCUHYCOB, ; -
Teopema ciHycoB, Pemenne zadaniy/matematicheskaya-
TpeyroJbHUKOB. [TpakTHueckoe ramotnost/
MPUMEHEHHE JOKa3aHHbBIX TEOPEM https://uchi.ru
2. | [IpeobOpa3zoBanue MOA00HS. 10 10 Homstie 0 npeoGpasoBaHuH https://resh.edu.ru/subject/
MeTtpuueckue nozo6u. COOTBgTCTBeHHHe https://edu.skysmart.ru/
COOTHOIICHHSI e R uryp. http://skiv.instrao.ru/bank-
eopeMa O MPOU3BEACHUU - -
B OKPY>XHOCTH OTDE3KOB XOpJI, TEOPeMa zadaniy/matematicheskaya-
0 TPOM3BEIEHUH OTPE3KOB ramotnost/
CCKYLIUX, TCOpEMa O KBaJparTe
kacarenbHOU. [IpumeHeHue B https://uchi.ru
PCHICHNUU TCOMCTPUYCCKUX 3a1a4 . -

3. | Bekropsl 12 12 Ornpenenenue BekTopos, cnoxenue | hitps://resh.edu.ru/subject/
H BEIMHTAHNC BCKTOPOB, https://edu.skysmart.ru/
g/IHO)KeHHeVBeKTOpa Ha qncno.v http://sKiv.instrao.ru/bank-

U3UYECKUU U TE€OMETPUYECCKUN . -
CMBICJT BEKTOPOB. Paznoxenue Zadamy/ matemaUCheSkaya'
BEKTOPA 10 IBYM HEKOJUIMHEAPHBIM ramotnost/
BekTopaM. KoopauHaTel BeKTopa.
CKaJ'IHpHOG IMPOU3BEACHUEC httQSZ//UChi.I’u
BEKTOPOB, €TI0 IPUMCHCHHUE
JJIA HaXOXKJACHUS JJIMH U YTJIOB.
Pemienue 3anau ¢ noMouipo
BCKTOPOB. HpI/IMCHGHI/IC BCKTOPOB
JJIA pelICHUA 3aga4 (1)I/I3I/IKI/I
4, JlekapToBBI KOOPAMHATHIHA 9 9 Hexaprossl koopauHatel T04ek Ha | hitps://resh.edu.ru/subject/

IIJIOCKOCTH

IJIOCKOCTU. YpaBHEHUE NPSAMOH.

https://edu.skysmart.ru/
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YpaBHEHHUE OKPYKHOCTH.
KoopauaaTs! TOUek nepecedeHus
OKpPY>KHOCTH U IpsiMoii. MeTon
KOOPJWHAT IIPU PELICHUH
TeOMEeTPUYECKUX 3ajad,
MPAaKTUYECKUX 3a]a4

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/

https://uchi.ru

IIpaBunbHbBIE

MHOTOYT OJIbHUKH.
JnmuHa OKpyKHOCTH U
Ioniaap Kpyra.
Brruncnenue niomaaein

HpaBI/IJ'H)HI)Ie MHOTOYT'OJIbHUKU.
Yucno [ . JInvHa OKPY>KHOCTH,
JyTU OKPY>KHOCTH. Pannannas
Mepa yriaa. Ilnomane kpyra,
CEKTOpa, CerMeHTa

https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://sKiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/
https://uchi.ru

I[BI/I)KGHI/IH IINIOCKOCTH

IToHsiTHE O NBMXKEHUH TIIOCKOCTH.
IlapannenbHbIi IEpeHOC, TOBOPOT
IIpumeneHue npu peleHnu 3aaa4y

https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/
https://uchi.ru

[ToBTOpeHue, 06001IeHNE
3HAHUI

IToBTOpEHNE OCHOBHBIX OHATUH U
METOJIOB KypcoB 7-9 Kilaccos,
0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUH.

IIpocreiimne reoMeTpu4ecKue
(uUrypsl ¥ UX cBOMCTBA.
H3mepeHne reomeTpuyecKux
BEJIMYHUH.

Tpeyronsuuku. [lapannenshsie u
MIEPIEHANKYIISIPHBIE MIPSIMBIE.
OKpY>KHOCTb U KPYT.
I'eomeTpuueckue NOCTPOECHHUS.
Vsl B OKpyXHOCTH. Brincanueie
Y OIHMCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB. IIpsmMas u
OKPYKHOCTb. YeThIpEXYTrONIbHUKY.
Brincannslen onvcaHHbIe
YeThIPEeXyroJbHUKH. Teopema
IMudaropa u Hayana
TpuroHomerpuu. Pemenne o0mux
TpeyrojabHUKoB. [IpaBunbHbIE
MHOTOYTOJIBHUKH.
[IpeoOpa3oBaH¥st INIOCKOCTH.

https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/
https://uchi.ru
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Jewxkenus. [lonobue. Cummerpusi.
ITimomans. Beraucnenue niomanaeii.
[Tnomamyu momoOHBIX GUTYD.
JlexapTOBBI KOOPIMHATHI HA
IUIOCKOCTU. BekToph! Ha
TIJI0CKOCTH

OBIIEE KOJIMYECTBO YACOB
I1O ITPOTPAMME

68

68
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