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INOACHUTEJIBHASA 3AIINCKA

Hacrosmas pa60qa;1 [mporpamma 110 rcoMmCTpruu JJIsd 9 knacca CpC,I[HGfI O6I.H€O6pa3OBaTeJ'IBHOI7[ HIKOJIBI COCTAaBJICHA HA OCHOBC:

1.

2.

DdenepansHoro 3akoHa «O6 obOpazoBanuu B Poccmiickoit @enepanum» oT 29.12.2012 Ne 273-03 (¢ U3BMECHEHUSIMH U JIOTIOJTHEHUSIMH,
BeTynuBIui B cuity ¢ 13.07 2021).

denepanbHOTO rOCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa HadalbHOro oOmiero oOpasoBanus (mpukas ot 31.05.2021 Ne 286
MunuctepctBa npocBemienus Poccuiickoit ®epeparuun «O0 yTBepKIeHUU (elepallbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEbHOTO
CTaHJapTa Ha4aJbHOTO 00IIero 00pa3oBaHus», 3aperucTpupoBanubiii B Munrocte Poccuu 05.07.2021, perucrpaunonnsiii Homep 64100).
[Ipukaza MunucrepcrBa npocsemienust Poccuiickoit @enepanun ot 09.10.2024 Ne 704 «O BHECEeHUHM U3MEHEHUI B HEKOTOPbIE NPUKa3bl
Munuctepctsa npocsenieHust P®, kacarommecs gpeaepanbHbix odpasoBarenbHbix nmporpamm HOO, OO0 u COO» (3aperucTpupoBaH OT
11.02.2025 roma).

[Ipukaza MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 08.10.2025 Ne 729 «O BHeceHUU W3MEHEHUN B HEKOTOPBIE NMPUKA3bI
MunuctepctBa npocenieHusi P®, kacaromuecs deaepanbubix oOpazoBatensHbix nporpamm HOO, OO0 u COO» (3aperucTpupoBaH OT
03.12.2025 roga, peructpannoHHbii Ne84436).

[Ipukaza MunucrepcrBa npocsemienust Poccuiickoit @enepanun ot 10.11.2025 Ne 808 «O BHeCeHUHM U3MEHEHUI B HEKOTOPbIE NPUKa3bl
MunuctepctBa npocsenienust P®, kacaromuecs denepaibHbix 00pazoBaTenbHbIX nporpamm HOO, OO0 u COO» (3apeructpupoBaH OT
11.02.2026 rona, peructpaurioHHbii Ne 85296).

[Ipukaz MunucrepctBa mnpocsemienus Poccuiickoit ®enepammu ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuu QeaepaabHOM
00pa3oBaTeNbHON IPOrPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHU.

OcHoOBHOI 00pa3oBaTeNIbHON MPOTpaMMbI OCHOBHOTO 0011ero oopazoBanus MAOY Kackapunckoii COLLI, yrBepxkaeHHOM Ha TIEJCOBETE,
nporokost Nel ot 29.08.2025 r., npukazom Ne 680 ot 29.08.2025r., cornacoBanHoi YmnpasustomuM CoseroMm mkossl 29.08.2025 r.
(mpotokon Nel2).

VYuebnoro mnana MAOY Kackapunckoit COLL, yTBepxeHHOro Ha neacosere, npotokoi Nel2 ot 27.06.2026 r., npukazom Ne 432 ot
29.06.2026 t. u cornmacoBanHoro Ympasistomum CoBeToM mkoisl 29.06.2026 . (mpotokoin Ne 10).

[Tonoxenus o pabouux mporpaMmax ydurened 1o oOpa3oBaTeNbHBIM MPOrpaMMaM, YTBEpP)KJIEHHOTO Ha MejacoBere, mpoTokon Nel or
29.08.2025 r., mpukazom Ne 637 ot 29.08.2025 . u cornmacoBanHoro YmnpasistomuM CoBerom mkoiibl 29.08.2025 r. (mpotokos Ne 10).



['eomeTpus Kak OJIMH U3 OCHOBHBIX pa3/iesIOB IIKOJIHHOM MaTeMaTUKH, UMEIOIIUN CBOEH 11€JIbI0 00€CIIeYUTh U3yUYeHHE CBOMCTB U Pa3MEepOB
¢buryp, ux OTHOIIEHUH U B3aMMHOE PACIIOJIOKEHHE, ONMHMPACTCA Ha JOTMYECKYIO, OKa3aTeIbHYIO JIMHUIO. L[eHHOCTh M3y4eHHs TeOMEeTpHH Ha
YPOBHE OCHOBHOI'O 00ILIEro oOpa3oBaHUs 3aKIOYAeTCs B TOM, YTO OOYYarOIIMHCSA YYHUTCS NPOBOAUTH JOKa3aTeIbHbIE PACCYKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUEHUS, NOKa3blBaTh WCTHUHHBIC YTBEPXKICHHS U CTPOUTH KOHTPIPUMEDPHI K JIOXKHBIM, NPOBOJUTH PACCYKIEHUS «OT
MPOTHBHOT0», OTJINYATh CBOWCTBA OT MPU3HAKOB, (HOPMYITUPOBATH OOPATHBIE YTBEPIKICHHUS.

Bropoii 1enbio U3ydeHHs] T€OMETPUM SBJISIETCS WCIIOJIIB30BAHME €€ KaK HMHCTPYMEHTAa IPU PEUIEHMM KaK MaTeMaTU4YeCKUX, TaKk U
IIPAKTUYECKUX 3a/1a4, BCTPEUAIOLUXCSA B peanbHOM ku3HU. O0ydarouuiics JOKEeH HayuYUThCsl ONPEAEINTh T€OMETPUUECKYIO0 (DUTYpPY, ONUCATb
CJIOBaMHU JIaHHBIN 4EePTE)K WM PUCYHOK, HAWTHU IUIOIIAb 3€MEJIBHOIO y4acTKa, pacCUYMTaTh HEOOXOAUMYIO JJIUHY ONTOBOJOKOHHOIO Kalens Wiu
TpeOyeMbIe pa3Mephl rapaxa il aBTOMOOWIsl. DTOMY COOTBETCTBYET BTOpasi, BRIYMCIUTENbHAS JIMHUS B U3ydeHHH reoMeTpuu. [Ipu pemennn
3a/la4 MPAKTHYECKOro XapakTepa OOy4arolUiiCsl Y4WUTCS CTPOUTh MAaTEeMaTHMUECKHUE MOJENIM PpeajbHbIX >KU3HEHHBIX CHUTYyallUil, IPOBOAUTH
BBIYHCJICHNS U OLICHUBATh aI€KBATHOCTb ITOJIy4EHHOI'O PE3Y/bTaTa.

KpaiiHe BakHO MOMYEPKUBATH CBSA3U TI'EOMETPUM C JAPYIMMU YYEOHBIMHM INpeAMETaMH, MOTHUBUPOBATh MCIIOJb30BaTh OIpPEICICHHS
reOMETPUUECKUX (DUTYp M MOHATHH, NTEMOHCTPUPOBATH MPUMEHEHHE IMOJYYCHHBIX YMEHHH B (PU3MKEe M TEXHUKE. DTH CBsA3M Hamboiee SpKO
BUIHBI B TeMax «Bektops», «TpuroHoMeTprudeckre COOTHOIEHUs», «Metoa koopauHat» u «Teopema [Iudaropay.

VYuebublii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOLIME OCHOBHBIC pa3feiibl cojepxaHusd: «l'eomerpuyeckue ¢GUrypbl U UX CBOWMCTBaY,
«M3MepeHne reoMeTpruuecKuX BEeIMYMH», «J[eKapToBbl KOOPAMHATHI Ha IJIOCKOCTHY, «BekTopsl», «JIBrxkeHus miaockoctny», «lIpeoGpasoBanus
0100UsI».

Ha uzyuenue yue6Horo xkypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Hezlento), B 8 kitacce — 68 vacos (2 yaca
B HeZIeN0), B 9 kimacce — 68 yacoB (2 4aca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
9 KUIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 go 180°. OcHOBHOE TpPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyroiapbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oo01ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPALUU HaJ
BEeKTOpaMHu. Pa3nokeHue BeKTopa Mo JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkanspHoe Mpou3BeICHNE BEKTOPOB, IPUMEHEHUE 1711 HaX0XKJICHUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. YpaBHEHUS TMPSIMOA U OKPYXKHOCTH B
KOOpJMHATAaX, [IEpEeCeueHUe OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOpJUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKPYKHOCTHU. ['pajlycHas U paJuaHHas Mepa yria,
BBIUKCJICHHE JUIMH OYyT OKpykHOCTe. [Inomane kpyra, cekTopa, CerMeHra.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (31eMeHTapHbIe IpeCTaBICHNUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpusi»
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHICKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPHUKJIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakIaHWMHA W peaM3alli €ro Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABIICHUH, MPOLIEYp TPaKIaHCKOTO o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIBbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PELICHUH NPAKTUYECKHUX 3a/lady MaTeMaTUYECKOU
HANPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTICTHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOEHHUEM HWHIWBHIYAJIbHOM TPACKTOpPUHU OOpa3oBaHUsA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHU, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAINEH B NEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKON MAESITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHpa, OBJAJCHUEM TPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETLHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMupOBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (30pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3nueckas aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBbIKa peiIeKcHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0J10THYECKOE BOCTIUTAHME:

OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B o0yacTu
COXPAHHOCTH OKPYXKaIOIIeH cpeabl, MIAHUPOBAHUS IOCTYNKOB M OLIEHKH HMX BO3MOXHBIX



HOCJEICTBUM Il OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX PELeHUs;

8) aganTanusa K H3MEHAIMMCS YCJI0BHSAM COLHAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00X0UMOCTBIO B ()OPMHPOBAHNUN HOBBIX 3HAHWM, B TOM 4Hcie (popMyIupoBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TpeOylOIUil KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE pEIIEHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBISITh M XapaKTEpU30BATh CYIICCTBEHHBIC NMPHU3HAKHM MaTEMAaTHUYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXAY TMOHATHIMH, (OPMYIUPOBATH ONPEACICHUS TOHSATHA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000IEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOTO aHAIIN3a;

e BOCIPUHHMMATh, (pOopMynupoBaTh U HPeoOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIE U O0IINE, YCIOBHEIC,

e BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOpEUNns B (akTax,
JAHHBIX, HAONIONEHUSIX M YTBEPKACHUSX, NpEIIaraTb KPUTEPHUH [UIS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JenaTh BBIBOJBI C HMCIIOJNIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa3dmparh JOKa3aTeIhCTBA MATEMATUIECKUX YTBEPKACHUH (TIpSMBIE U OT MMPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIOXKHBIE J0Ka3aTelIbCTBA MaTeMaTHYecKHX (HaKToB,
BBICTPAaNBaTh apryMEHTAlUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCcCYXICHUS;

e BpIOMpaTh Crmoco0 pemeHuss yuyeOHOH 3amaud (CpaBHMBATH HECKOJIBKO BapHUaHTOB
peleHns, BRIOMpaTh HanOoyee MOAXOMANIMNA C YIETOM CaMOCTOSITENIFHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

® WCHOJB30BAaTh  BOMPOCHI  KaK  HCCIIEAOBATENLCKUHA  HMHCTPYMEHT  TIO3HaHUS,
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKNE TPOTUBOPEUHE, IPOoOIeMy, CaMOCTOSITEIbHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
HO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY HECIIOKHBIA 3KCIIEPHMEHT,
HEOOJIbIIIOE  MCCIEIOBAHUE II0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOI;



caMoCTOsITeNbHO  (hopMynupoBaTh 00OOIIEHHMST M BBIBOJBI IO  pe3ylbTaTam
IPOBEAEHHOTO HAOJIONEHHS, WCCIIEIOBAHUS, OLCHHUBATh JOCTOBEPHOCThH IOJYYEHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHMIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUIATh IPEIIOI0KEHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (OpMy IpeACTaBICHUS WHPOPMAIMKA U WLIIOCTPHPOBATH PElIacMble 3a1a4n
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM HWIIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIEC 1eliCTBUA:

BOCIIPUHHUMATh M (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMH M IECISIMU
oOLIeHMs], SICHO, TOYHO, TI'PAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, AaBaTb IMMOACHCHHA IO XO4Yy PCHICHUSA 3ada4u, KOMMCHTUPOBATDH
HOJTYYCHHBIH Pe3yJIbTaT;

B X07e 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TE€MbI, TIPOOIEMBI,
pelraeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAlleJICHHbIE HA TIOUCK PEIIEHUs, COMOCTaBIATh
CBOHU CYXKJIEHUS C CY)KJIEHUSAMM JPYrHUX YYaCTHUKOB JHajiora, OOHapy>KUBaTh pa3jindue
U CXOJICTBO TMO3WIHH, B KOPPEKTHOH (opme (HOopMyTHpoBaTh pazHOTIACUS, CBOH
BO3PAXKCHHUS;

NpEACTAaBIATL PE3YJbTAaThl PCUHICHUA 3ada4dM, SKCIICPUMCHTA, UCCIICAOBAHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U MCIOJIb30BaTh NPEUMYILECTBa KOMaHIHOW ¥ MHAUBUIYaJIbHON paboThI IIpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

IIPpUHHUMATh LECJIb COBMECTHOM ACATCIIBHOCTH, IUIAHUPOBATH OpPraHHU3alHIO COBMECTHOH
paboThl, pactpeAesaTh BUAbI paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTar
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CykaeHUs:, 0OMEH MHEHUSMHU, MO3TOBbIE
MITYPMBI U IPYTHUE), BBITOJIHITH CBOIO YaCTh paOOThI M KOOPIUHUPOBATH CBOU JICUCTBUS
C APYTHUMH YWICHAMH KOMAaHJbI, OICHUBATh KAYECTBO CBOETO BKJIaJla B OOMIMI TIPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, QJrOPUTM pelleHHs 3agadd (WIM €ro 4acTh),
BBIOMpPATh CHOCOO pemeHus ¢ Y4ETOM HMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBATh BAPUAHTBHI PELICHUU C Y4ETOM
HOBOI MH(pOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAaMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara PelIeHus
MaTeMaTHYECKOH 3a/1a4u;

® TpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH IPH PEUICHUH 3aJadi, BHOCHUTH
KOPPEKTHUBHI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3yJIbTaTa JIESATEIbHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MIIM HEAOCTHXKEHHS LI, HaXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOUIUE IpPEeIMETHBIC
pE3yIbTaThI:

3HAaTh TPUTOHOMETPHYECKHE (QYHKIIMM OCTPBIX VIJIOB, HAXOIWTh C WX ITOMOIIBIO
pa3IUYHbIE  BJEMEHTHl  MPSMOYTOJIBHOTO  TPEYroJibHUKA  («pemieHue  MmpsMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJNbKYJISATOpa) IIMHBI U YIJIbl JUIsI HETaOIHMYHBIX
3HA4YCHMH.

[Tonmb30BaTbest hOpMyJIaMU TIPUBEICHUSI © OCHOBHBIM TPUTOHOMETPHYECKUM TOXKICCTBOM
JUTSL HAXOXKICHUSI COOTHOIICHUI MEXITYy TPUTOHOMETPUUECKUMH BETMYMHAMH.

Hcnonk30BaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JUIsl HAXOXKJICHUS PA3IUYHBIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHue TPEYroJbHUKOBY»), MPUMEHITh UX MPU PEUICHUH TeOMETPHUYECKHX
3aJ1a4.

Bnaners monsTusiMu peoOpa3zoBaHusl MOA00HMS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. Iloap3oBaThCs CBONCTBAMU MOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl Y MoA00HBIX (uryp. [IpuMeHsaTs cBoiicTBa Moq00us B MPAKTHYECKUX 33avax.
YMeTh MpUBOIUTE TPUMEPHI TTOTOOHBIX (PUTYP B OKPYIKAIOIIIEM MHUDE.

[Tonp30oBaTbCst TEOpEMaMu O TPOU3BBEICHUU OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeabHOM.

[Tonb30BaThcs BEKTOpaMM, MOHUMATh HMX TEOMETPUUYECKUH U (PUIUYECKHIl CMBICI,
NPUMEHSTh UX B PEHICHUH TeOMEeTpUYecKuX M (u3uueckux 3aaad. [IpuMeHsTh cKaJaspHOe
MIPOU3BEICHNE BEKTOPOB ISl HAXOXKICHHS IJTUH U YTJIOB.

[Tonmp30BaThCcsi METOAOM KOOpPAMHAT HA IIJIOCKOCTH, TPUMEHATh €ro B PEHICHUH
F€OMETPUUYECKHUX U MPAKTUUECKHX 3a/1a4.

Bnaners moHATHAMM MPAaBUIBHOIO MHOTOYTOJBHUKA, JIMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPY>KHOCTH M paJuaHHON Mephl YIJIa, YMETh BBIUMUCIATH IUJIOMIATh KpPyra M €ro dacTeu.
[IpuMeHATh MOTy4eHHBIE YMEHHUS B IPAKTUYCCKUX 3aavax.

Haxomute ocu (Wiu HEHTPBI) CUMMETpPUH (DUTYp, TPUMEHSATH ABM)KEHUS TUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHATh TOJIyYeHHBIC 3HAHHS Ha MPAKTUKE — CTPOUTH MATEeMAaTHYECKHUE MOJETH s
3a/1ay peasbHOM KU3HU M TTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM TT0100US
U TPUTOHOMETPUYIECKUX (DYHKITUH (TIOTB3YACh, T/Ie HEOOXOTUMO, KaTbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Bexrops!

JlekapTOBBI KOOPIMHATHI HAa TIIOCKOCTH

Tpuronomerpust. Teopembl KOCHHYCOB U
CUHYCOB. PelieHne TpeyroibHUKOB

Bexrops!

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
OKPYKHOCTH M IUIOLIa/1b KpyTa.
Brruncnenue miomianeit

JIBH>KEHUS TUNIOCKOCTH

[TpeoOpa3oBanue nmogoous. Merpuueckue
COOTHOIIICHHS B OKPY)KHOCTH

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanyecTBo 4acos

Bcero

16

10

68

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmnoreka IIOK
https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6anoreka LIOK
https://m.edsoo.ru/7f41al2c



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

IHOYPOYHOE IINTAHUPOBAHHUE
9 KUIIACC

Ne i/

10

Tema ypoka

Onpenenenue BEKTOPOB.
Pu3n4ecKuil ¥ TEOMETPUIECKUI
CMBICJI BEKTOPOB

CrnoxeHne U BEIYUTaHUE BCKTOPOB,
YMHOKCHHE BCKTOPA HA YUCIIO

CnoXKeHHE U BRIUNTAHHUE BCKTOPOB,
YMHOXCHHE BCKTOPA HA YUCIIO

Cno’XKeHHE U BBIUNTAHHUE BCKTOPOB,
YMHOXCHHE BEKTOPA HA YUCIIO

Paznoxenue BCKTOpa 110 IBYM
HCKOJUIMHCAPHBIM BECKTOPaM

KOOpI[I/IHaTBI BCKTOpA

Pemrenue 3agad ¢ moMoOIILIO
BEKTOPOB

Penrenue 3amad ¢ mOMOIIBIO
BEKTOPOB

KonTponbHas pabota mo Teme
"Bektopsr"

JlekapTOBBI KOOPAMHATHI TOUEK Ha
IUIOCKOCTH

KoanuecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

01.09.26

03.09.26

08.09.26

10.09.26

15.09.26

17.09.26

22.09.26

24.09.26

29.09.26

01.10.26

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/8a144960

bu6mmorexa [IOK
https://m.edsoo.ru/8al44a8c

bu6mmoreka [IOK
https://m.edsoo.ru/8al144d52

bu6mmoreka [IOK
https://m.edsoo.ru/8al44fbe

bu6mmoreka [IOK
https://m.edsoo.ru/8al44c3a

bu6mmoreka [JOK
https://m.edsoo.ru/8a1458c4

bu6mmoreka [JOK
https://m.edso0.ru/8a145b08



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

11
12
13

14

15

16

17

18

19
20
21
22
23

24

VYpaBHeHue npsamoit
VYpaBHeHue npsamoi
YpaBHEHHE OKPYKHOCTHU

Koopaunats! Todek nepeceyeHus
OKPY’KHOCTH U IIPSIMOM

MeTto KOOpAMHAT IPU PELLICHUN
reOMETPUUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4

MeTo KOOpAMHAT IPU PELICHUN
reOMEeTPUUECKUX 3a7ad,
MPAKTUYECKUX 3a7a4

Meron KOOpAUHAT IPH PELICHUHN
reoMEeTPUUECKUX 3a/ad,
IIPAKTUYECKUX 3a7a4

KonTposnbhas pabora no teme
"JlexkapTOBbI KOOPJIMHATHI Ha
MJI0CKOCTH"

OnpeneneHne TPUTOHOMETPUIECKUX
¢ynkuit yrinos ot 0° no 180°

®opMyIbel IPUBEACHUS
Teopema KOCMHYCOB
Teopema KOCUHYCOB
Teopema KOCHHYCOB

Teopema cuHyCOB

06.10.26
08.10.26

13.10.26

15.10.26

20.10.26

22.10.26

05.11.26

10.11.26

12.11.26
17.11.26
19.11.26
24.11.26
26.11.26
01.12.26

bubmuorexa [JOK
https://m.edsoo.ru/8al145c48

bubmuoreka [JOK
https://m.edsoo.ru/8a14635a

bu6mmoreka [IOK
https://m.edso00.ru/8a146620

bu6mmoreka [IOK
https://m.edsoo.ru/8a146e0e

bu6mmoreka [JOK
https://m.edsoo.ru/8al424bc

bu6mmorexa [IOK
https://m.edso0.ru/8a14336¢

bu6mmoreka [JOK
https://m.edsoo.ru/8al42d5e

bu6mmorexa [IOK



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e

25
26

27

28

29

30

31

32

33

34

35

36

37

Teopema cuHyCcOB
Teopema cuHycOB

HaXO}K,I[eHI/IC JJIMH CTOPOH U
BCJIIMYHMH YI'JIOB TPEYT'OJIbHUKOB

Pewienne TpeyrosbHUKOB

Pemenue TPEYIrOJIbHUKOB

Pemenue TPEYIrOJIbHUKOB

Pemenue TPECYIrOJIbHUKOB

HpaKTI/I‘-ICCKOG IMPUMCHCHHUEC TCOPEM
CHUHYCOB U KOCUHYCOB

[IpakTHueckoe NpUMEHEHHNE TEOPEM
CHUHYCOB U KOCUHYCOB

KonTposnbnas pabora no teme
"Pemenne TpeyroiabHUKOB"

CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
€ro NPUMEHEHUE JIsl HaXOKIACHUS
JUIMH U YTJIOB

CxaliipHOE MPOU3BEICHUE BEKTOPOB,
€ro NPUMEHEHUE JJIsI HAXOXKICHUS
JUIMH U YTJIOB

[IprMmeHeHre BEKTOPOB ISt
HaXO0XXJIEeHUS DIIEMEHTOB
TPEYTrOJbHUKA U ONPEIEIEHUSI €TO

03.12.26
08.12.26

10.12.26

15.12.26

17.12.26

22.12.26

24.12.26

29.12.26

12.01.27

14.01.27

19.01.27

21.01.27

26.01.27

https://m.edsoo0.ru/8al142e8a

bubmuoreka [JOK
https://m.edsoo.ru/8a1430b0

bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

bubmuorexa [JOK
https://m.edsoo.ru/8al42ac0

bubmuorexa [JOK
https://m.edsoo.ru/8al42c3c

bu6mmoreka [JOK
https://m.edsoo.ru/8a14392a

bu6mmoreka [JOK
https://m.edsoo.ru/8a14539c

bu6mmorexa [IOK
https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

38

39

40

41

42

43

44

45

46

47

48

BHJIA: NIPSIMOYTOJIbHBIM,
TYNOYTOJbHBINA, OCTPOYTOJIbHBIN
[IpaBusibHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX 3JIEMEHTOB
Bnucannas u onvcaHHas
OKPY’KHOCTH IIPaBUIBHOTO
MHOI'OYTOJIbHUKA.

®opmyna 17151 BBIYUCICHHS IO
MPaBUIILHOTO MHOTOYTOJIbHUKA
Pewenne 3ana4 HaxoXKI€HHE
palnycoB BIMCAHHON M OMMCAHHOU
OKPYKHOCTEH, I3JIEMEHTOB 1
IJIOIIAJEH TPABUIIBHBIX
MHOT'OYTOJIbHUKOB

Yucno 1 v JyiHA OKPY>KHOCTH.
Paanannas mepa yrna

ILnomane kpyra

[Tnomaas Kpyra, cekTopa, CerMeHTa

KonTponbHas pabora «Bsruncnenue
NepUMETPOB U Iuiouianen ¢puryp,
BKJIIOYAIOMIUX 3JICMEHTBI Kpyra»

ITonsTie o JABMXXCHHUH ITIIOCKOCTU

[TapannenbHBIN IEpEHOC, TOBOPOT

OceBas cummeTpust

28.01.27

02.02.27

04.02.27

09.02.27

11.02.27

16.02.27

18.02.27

25.02.27

02.03.27

04.03.27
09.03.27

bu6mmoreka [IOK
https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK
https://m.edsoo.ru/8al472c8

bu6mmorexa [IOK
https://m.edsoo.ru/8al4714c

bubmuorexa [JOK
https://m.edsoo.ru/8al4714c

bu6mmoreka [JOK
https://m.edsoo.ru/8al147426

bu6mmoreka [JOK
https://m.edsoo.ru/8a147750

bu6mmoreka [JOK
https://m.edsoo.ru/8a147750

bu6mmoreka [JOK
https://m.edsoo.ru/8al47c82

bu6mmorexa [IOK
https://m.edsoo.ru/8a147f16



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16

49
50

o1

52

53

54

55

56

57

58

59

60

61

LlenTpanbHas CHMMETpUS

[TapannenbHbIN IEpEeHOC, TOBOPOT

[IpuMeHeHue NBUKEHUI ITpU
peLIeHuH 3a1a4

[Tonsarue o nmpeoOpa3oBaHUM 110100

Teopema o mpou3BeIeHUU OTPE3KOB
XOpI

Pemenue 3aa4 Ha mpyUMeHEHUE
TEOPEMBI O MPOU3BEICHUH OTPE3KOB
xopa

Teopema 0 mpoU3BEAECHUN OTPEZKOB
CEKyIIUX

[IpumeHeHue TeopeM B pelIeHUH
TEOMETPUUYECKHX 3a/1a4

Teopema 0 kBagpare KacaTeabHON

Pemenue 3aga4u Ha npUMEHEHUE
TEOPEMBI O KBaJIpaTe KacaTeabHOMN

Pemenue 3a1a4 Ha XOp/bl, CEKYIHUE,
KacaTeJIbHbIe

IIpumeneHune TeopeM o Xxopaax,
CEeKYIINX U KacaTeJIbHOW mpu
pelLIeHnH 3a1a4

KonTponbhas pabota no teme
"IIpeobpa3oBanue momoous.
MeTtpuueckue COOTHOILICHHUS B
OKpY>KHOCTH"

11.038.27
16.03.27

18.03.27

23.03.27

25.03.27

06.04.27

08.04.27

13.04.27
15.04.27

20.04.27

22.04.27

27.04.27

29.04.27

bubmuorexa [JOK
https://m.edsoo.ru/8al147f16

bu6mmoreka [IOK
https://m.edsoo.ru/8a1480e2

bu6mmoreka [IOK
https://m.edsoo.ru/8al43ab0

bubmuorexa [JOK
https://m.edsoo.ru/8a14406e

bu6mmoreka [IOK
https://m.edsoo.ru/8al442da

bubmuorexa [JOK
https://m.edsoo.ru/8a144578

bu6mmorexa [IOK
https://m.edsoo.ru/8al447a8



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

62

63

64

65

66

67

68

[ToBTopenue. CMexHBIE U
BepTHUKaNbHbIE YIibl. [Ipu3naku u
CBOICTBaA MapalIeIbHBIX MPSMBIX

[ToBTOpenwue, 0600mIeHNE,
cucreMarusanus 3HaHui. Mismepenue
FE€OMETPUUECKUX BEIUYUH.
TpeyroabHUKH.

[ToBTOpenwue, 06001IIeHNE,
cUCTeMaTH3aIlns 3HaHUH.
[TapannenbHble U EPIICHIUKYISIPHBIC
npsiMbIe

[ToBTOpEHHE, 0000IICHUE,
cUCTeMaTH3aIlns 3HaHUH.
OKpYXHOCTb B KPYT.
['eomeTpuyeckue nmocTpoeHus. Y bl
B OKPYXKHOCTH

[ToBTOpenue, 06001IIEHNE,
cucTeMaru3anys 3HaHui. Brimcannbele
Y OIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB

HToroBast KOHTpoJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE,
cUCTEMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

1 04.05.27
1 06.05.27
1 11.05.27
1 13.05.27
1 18.05.27
1 1 20.05.27
1 25.05.27
68 6 0

bubmuoreka [JOK
https://m.edso0.ru/8a148524

bubmuorexa [JOK
https://m.edso00.ru/8a148650

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

I'eomerpus

Pacnio3naBaTh M3y4eHHBIE TeOMETpUYECKHE (DUTYPBI, ONpPEAeNsiTh MX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTb TIeoMeTpuyeckue (QUrypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepATs JMHEHHBIE U
YIJI0BbIE BEIUYMHBL. Pemars 3a1aun Ha BBIYKUCIECHUE UIMH OTPE3KOB U

BCJIMYHH YIJIOB

Jenate rpyOyr0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIWYHUH MPEIMETOB B
peambHOM JKU3HH, pa3MEpoOB MNPUPOIHBIX OO0BEKTOB. Paznuuarhb

pa3Mepsl AITUX 00BEKTOB MO NOPSAIKY BETUUHHBI
CTpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4yam

ITons30BaThCA IMprU3HaKaMn paBCHCTBA TPCYTrOJbHHUKOB, MCIIOJIB30BATh
IIpU3HAKU U CBOMCTBa paBHO6eI[peHHLIX TPEYTrOJIbHUKOB IIPpU PCHICHUN
3aaa4

HpOBOI[I/ITL JJOTHYCCKHUC pacCyxKaACHUsA C HCIIOJIBb30BaHHUEM

TreOMETPUUYECKUX TEOPEM

[Tonb3oBaTbCs MpU3HAKaMU paBeHCTBA MPSMOYTOJIBHBIX
TPEYTrOJbHUKOB, CBOWCTBOM MEIWAHbI, NMPOBEAEHHOW K THIIOTEHY3€E
MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKHUX 3a7a4
Onpenensars MapayieIbHOCTh MPSMBIX C MOMONIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymias. OnpenensTh NapaajielbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou MpsiMOr

Pemars 3amaun Ha kiieT4aroit Oymare

[IpoBOANTH BBIYHCICHUS H HAXOJUTh YHUCIOBbIE W OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

6

6.1

6.2

6.3

CyMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEYCHUU JIBYX MApaAJUICIBHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4i Ha HAXOXACHUEC YI'JIOB

Bnaners 1MOHATHEM TIeOMETPUYECKOrO MeCTa TOYeK. YMeThb
OTIpeNeNIATh OUCCEKTPUCY yIla M CEPeAMHHBIA TMEPHEeHIUKYISIp K

OTPE3KY KaK IrCOMETPUUCCKHNEC MECTA TOUYCK

@opMynHpOBaTh ONPEIACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JIMaMETpa OKPYKHOCTH, IIOJIb30BaTbCS MX CBOMCTBAaMHU. Y METh

IPUMCHATDb OTHU CBOMMCTBa IIpHu pCHICHUHA 3aaa4

Bnagers NOHATHEM ONMCAaHHOW OKOJO TPEYrOJIbBHMKA OKPYXKHOCTH,
yMeTh HaxoauTb e€¢ meHtp. l[lomp3oBaThcs (hakTamMH O TOM, HYTO
OMCCEKTPUCH] YITIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM TOUKE, U O
TOM, YTO CEpEIMHHBbIE MEPIEHIAUKYISAPbl K CTOPOHAM TPEYrojbHUKA
IIEPECEKAIOTCS B OJJHOW TOUKE

Bnagerp mnoHsATHEM KacaTelabHOW K OKPYXXHOCTH, I0JIb30BaThCS
TEOPEMOM O TEPHEHIAUKYIIPHOCTH KacaTeJbHOM M pajuyca,

HpOBeI[éHHOFO K TOYKC KaCaHHUsA

ITons30BaThCA HpOCTGﬁIHPIMPI TCOMETPUICCKUMHU HCPABCHCTBAMU,

IIOHMMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI

HpOBOI[I/ITL OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHA C ITOMOUIBIO

LUAPKYJIS U JIMHEWKN

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
I'eomerpus

Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJIBHUKOB, UX 3IJIEMEHTBHI,
MOJT30BaThCSA UX CBOMCTBAMH NP PEIICHUH T€OMETPUUECKHUX 3a/1a4
[IpumeHsTh CBOWCTBA TOYKMU MEpPECEUEHUS MeAHWaH TpPEyroJbHHUKA
(meHTpa Macc) B pelieHuu 3a1a4

Bnagers mnonsTHeM cpeaHell JMHMM TpPEYrojiibHUKAa W Tpareluw,

NPpUMCHATH HX CBOMCTBA npu pemeHuUu TCOMCTPHUYICCKUX 3alady.
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Kon
NpoBepsieMoro
pe3yJbTara

6

6.1

[Tonb3oBatbes Teopemoit danieca U TeopeMor 0 MPOMOPHHUOHATIBHBIX

OTpEC3Kax, MIPUMCHATD UX IJIA PCIUICHUSA NPAKTUICCKUX 3a1a4

[IpumensTh nOpu3HAKKM NOAOOUS  TPEYTOJBHUKOB B  PELIECHUU

TCOMETPHUYCCKUX 3aaa4d

[Tonb3oBatbesa Teopemoit [Iudaropa aisa pemieHus reoMeTpUUECKUx 1
npakTuueckux 3anad. CTpoUTh MaTeMaTHUYECKyld MOJelb B
MPaKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

Bnagere moHsTHAMU CHMHYCa, KOCHMHYCa MW TaHICHCAa OCTpOro yrija
OpsAMOYTOJIBHOTO TPCYTroJIbHUKA. ITonp30BaThCsl APTUMU TIOHSITUSAMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

Boruucnate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAAL TPEYrOJbHUKA U
IOl MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONTy4eHHbIE YMEHUS B MPAKTHUECKUX
3a1adax

Brnagerb MOHATUSAMU BOMCAHHOTO U [IEHTPAJIIBHOT'O YIJIa, UCIIOJIb30BaTh
TEOpPEeMbl O BIIMCAHHBIX YIJIaX, YIriIax MEXIY XOpJaMH (CEeKyLIUMH) U
yrile MeXIy KacaTelbHOM M XOPIOM IPU PEHIEHUH I'€OMETPUYECKHUX
3a1a4

Brnagerp MNOHATHMEM ONMCAHHOIO YETBIPEXYTOJbHUKA, IPUMEHSATH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEILICHUH 3aa4
[IpumeHsaTh TONy4YeHHBIE 3HAHMS HA MpPaKTUKE — CTPOUTH
MaTeMaTHYECKHEe MOJENHN Ul 3a]ad pealbHOW JKU3HU U NPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM Tmoao0us U

TPUTOHOMCTPHUU (HOHBBYSICB, rac HCO6XOI[I/IMO, KaJ'IBI(y'J'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOUIBIO0 PA3JIMYHBIE JJIEMEHTHl MPSIMOYTOJIBHOIO TPEYTrOJIbHHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHne  TPSAMOYTOJBHBIX  TPEYrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KaﬂbenﬂTopa) JJIMHBI U YTIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

[Tonb30BatTbcs dbopmynamu MPUBEIECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIsl HAXOXKIECHHSI COOTHOIICHHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIUMUYNHAMHA

Hcnonws3oBath TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOIbHUKOBY),

IIPHUMEHATH UX ITPU PCIICHUH T'COMETPHUICCKUX 3aaayd

Bnagers monstusmMu npeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
AIeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOMS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJUTH YIJIBI Y
momo0uHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

ITons30BaThCA BCKTOpaMH, TIIOHUMATb UX FCOMGTpI/ILIeCKI/Iﬁ n
(I)I/I3I/ILI6CKI/II\/’I CMBICJI, TIPUMCHATL UX B PCHICHUHU TCOMCTPHYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

IJId HAaXOKACHHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €Iro B

PEIICHUU T€OMCTPUYCCKUX U IPAKTHYCCKUX 3a1a4

Brnagers NOHATUSMHM  NPAaBUIBHOIO  MHOIOYIOJIbHUKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBl AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMETh BBIYMCIIATH IUIOMAAp Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

HaxomuTh ocu i EHTPbl CUMMETPUH (QUTYD, TPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TPaKTUKE — CTPOUTH
MaTeMaTUYeCKUEe MOJENH JUIsl 3aJay peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHCHHEM TION00MS |

TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsICh, TI/€ HEOOXOIUMO,



KaJIbKYJIITOPOM)
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IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

Hauanensie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buusl
yrioB. BeprukanpHble M cMexHbIE yribl. buccekrpuca yria. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaJ'IJ'IeJIBHOCTB U NEPHCHAUKYIIIPHOCTD TPAMBIX

Cummerpuunbie  Qurypbl. OCHOBHBIE CBOICTBA OCEBOH CHMMETPHUHU.

[IpuMepsl CHMMETPHH B OKPYKAOLIEM MUPE

OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.

BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA

PaBHoOenpeHHbIH U PaBHOCTOPOHHUIM  TpeyrosbHUKU. HepaBeHCTBO

TPEYroJIbHUKA

CpoiicTBa W TpU3HAKKM PaBHOOEIPEHHOro TpeyronbHUKa. llpusHaku

PaBCHCTBA TPCYIOJIbHUKOB

CpoilicTBa 1 MPU3HAKU MapajIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYyTrOJIbHHKA.

BHeriHue yrisl TpeyrojipHUKa

IIpssmoyronbHblil  TpeyroapHUK. (CBOMCTBO MeEIUaHBl IPSIMOYTOJIBHOTO
TpeyrojbHUKa, TMpoBEeIEHHOM K runorenyse. [lpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTONIbHBIN TPEYrOabHUK C YIJIOM B
30°

HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoiblieM yrie u Oonbliei CTOpoHe
TpeyrojbHuKa. [leprenauKkynsp u HakJIOHHAast

['eomerpnueckoe Mecto TOYek. buccekrpuca yria W cepeaMHHBINA
MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK

OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. BzaumHoe
pacroyioKeHue OKPYKHOCTH M mpsmoi. KacatenpHas U cekymas K

OKPY>KHOCTH

Oxpy>KHOCTb, BHUCaHHas B yroj. BmucanHas W omucaHHas OKPYKHOCTH

TPEYTrOJIbHUKA
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
[IpsiMoyTronbHUK, pOMO, KBaZpaT, X MPU3HAKHA U CBOHCTBA

Tpanenus, paBHOOOKas Tparnenus, e€ cBoiicTBa U mpusHaku. [IpsmoyronpHas
Tpanenus

Meron yaBoenus meauansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
TeopeMa O MPOIMOPLHUOHATBHBIX OTPE3KaX

Cpennue TMHUM TpeyrojibHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa
[Tonobue TpeyronbHUKOB, KoddduiueHt mnomodbus. IlpusHaku mogodus
TpeyroibHUKOB. [IprMeHeHre moj00us PH pelIeHNH PAKTUIECKUX 3a/1a4
@opmynel AN TUIOMIAAM  TPEYroibHHKA, NapajuienorpamMmma, pomba
Tpaneuuu

CroiictBa miomane reomerpuyeckux ¢uryp. OTHOIIEHHE TUIOMIAaeH
oJI00HBIX GUryp

Brruncnenue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
Oymare

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TpPEYTOJIbHHKA.
OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUTOHOMETpPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

BrycanHble M IIEHTpalbHBIE YIJIBI, Yrojl MEXAY KacaTelbHOW M XOpPIOM.
VYTibl MeXAY XOpAaMU U CEKYITUMU

BrivcaHHbIE U ONMCAHHBIE YETHIPEX YT OIBHUKU

B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
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IIpoBepsieMblii 3J1EMEHT COACPKAHMS

I'eomerpus

Cunyc, kocunyc, Tanresc yrios ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKecTBO. POPMYIIbI IPUBEICHUS

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMma CHHYCOB. Pemenue
MPAaKTUYECKUX 33Jad C HCIIOJb30BAaHHMEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHHYCOB

IIpeoOpaszoBanue nonpodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB

Teopema o mpousBeieHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIEHUN OTPE3KOB
CEeKYILUX, TEOpEeMa O KBajipaTe KacaTeabHOU

Bekrop,  mnmmHa  (MOXIynb) — BEKTOpa,  COHAIIPABICHHbIE  BEKTOPHI,
MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTopamu. Pa3noxxeHue BeKTopa 1o JIByM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunatsl BekTopa. CKansipHOE MPOU3BENICHHE BEKTOPOB, PUMEHEHUE IS
HaXO0XKJCHUS JUIMH U YTJIOB

JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. YpaBHEHHUs MPSIMON U OKPYKHOCTH B
KOOp/IMHATAaX, MePeceYeHrne OKPYKHOCTEH M MPSAMBIX. MeToa KOOpAWHAT U €T0
IpUMEHEHHE

ITpaBUIbHBIE MHOTOYTOJIBHUKH

JlnuHa oKpyXHOCTHU. ['pajycHast ¥ pajuaHHas Mepa yria, BbIUMCIEHUE JUIUH YT
OKPY>KHOCTEHN

[Tnomans kpyra, ceKTopa, CerMeHTa

JIBIDKEHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM Quryp (dieMeHTapHbIe

npencrasienus). [lapamnensusiif nepenoc. [loBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH;, YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpECMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI W KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATypallbHOE YHCIIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEJIUMOCTb HATYPAJIBHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHME BBINOJHATH JCHCTBUS C  YWCIaMM, CpaBHUBaTh U
yIOpsA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSAMH: CTENEHb C LEJNBIM IOKa3aTENEM,
apudMeTUYECKN KBaJpPaTHBIH KOPEHb, MHOTOWIEH, alreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPQXXEHUI C KOPHSAMM, Pa3jl0KEHHE MHOIOYJICHA Ha MHOXKHUTENHU, B
TOM 4HCIE C UCHONIb30BaHUEM (OpMYT pa3HOCTH KBAJApPaToB U

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C



OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOMN; YMEHUE peulaTh JMHEHHBbIE M KBAJpPATHBIC YPABHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCII0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIIEC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUTH rpaduku QYHKIUH, HCITIOIB30BATh TPADUKH IS OIPEICITICHHSI
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUs 3a[ad U3 JPYTUx
y4eOHBIX TPEJIMETOB U pEallbHOW JKM3HMU;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M IeOMeTpUYecKas  IpPOTPeccCHH;  YMEHHE
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarh 3a7aud pa3HbIX THUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, LEHy TOBAapOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELEHHE W OLEHUBATh MPaBAONoJA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEIPEHHBIH
U DPABHOCTOPOHHHUHN TPEYrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeaunaHa, OMCCEeKTpUca U BBICOTAa TPEYroJIbHUKA, YEThIPEXYTOJIbHUK,
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11

12

13

14

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moo0HbIe TPEYTOJILHUKH, CAMMETPHSI OTHOCUTEIILHO
TOYKM M MPSAMOW; YMEHUE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yrja, CUHYC U KOCHUHYC yIjla TPEYrOJbHUKA), IUIOIIA/b;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAas  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKASIPHOE MIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI W KOOPAWHATHI IS TMPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHHne omepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE M KPYTrOBBIC
auarpamMmbl,  TaOnMWIBL, cpeaHee  apudMETHYEeCKoe, MeIuaHa,
HauOoJIbIlIEE W HAaWMEHBINIEEC 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTbH M  NPEoOpPa3OBBIBATH
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nH(popMalno, MPEACTABIEHHYI0 B TaliWIlax M Ha JAHarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MHPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITUSIMHU; YMEHHE peIlaTh
3a/la4y METOJIOM OPraHHW30BaHHOTO TMepedopa M C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHPE H B JKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH IPOSBICHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHThI, OECKOHEUHbIE
' MePUOIUYECKHIE IPOOH

13 Panmonaneupie uucna. ApudMeTHdecKHe OIepalud C PaldoOHAIbHBIMU
- YyHuClIaMu

14 JeiictButenpHbie uncna. ApupMETHUECKHE OINEepaluu C JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAJIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouieHsl

24 Anrebpanueckast 1poOb

”E ApudmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHH. HeuictBuss ¢
- apu(pMeTHYeCKUMU KOPHSIMH HaTypalbHOU CTEEHH
3 VYpaBHEHMS U HEPaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUN

39 [lensie u npoOHO-palnoHaibHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHus ITOCIEI0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX



5.1.

6.1
6.2

7.1
1.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB
DyHKIMHU

OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHul ¢yHkuuu. Hynmun gynkuun. IpomexyTtku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE

KoopauHatsl Ha IPSIMON U IIJIOCKOCTH

KoopannarHas npsmast

JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH

I'eomerpus

['eomerpuueckue GUTYpHI  UX CBOICTBA

TpeyronpHuk

MHOroyrojapHUKH

OKpyXHOCTb U KpPYT

N3MepeHne reoMeTpuueCcKiX BEIUYNH

BekTopsl Ha II0CKOCTH

BepoaTHOCTB U cTaTUCTHKA

OmnwucarenbHasi CTaTUCTHUKA

BepositHOoCTB

KomOunatopuka

MHuoxecTBa

['padbr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






