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IHosicHUTEILHASA 3alIHCKA

IIporpaMMma cocraBiieHa Ha OCHOBE:

- @eznepanbHOr0 TOCYJAPCTBEHHOTO 0OO0OpPa30BaTEIbHOrO CTaHAApTa OCHOBHOIO OOHIET0 00pa3oBaHUsi, YTBEPXKIEHHOTO IpHUKa3oM MUHHCTEpPCTBa
oOpasoBanus 1 Hayku Poccuiickoit @eneparuu ot 31 mas 2021 No287

- GenepanbpHO 00pa30BATEIHHOM MPOTPAMMBI OCHOBHOT'O 00111eT0 00pa3zoBanus oT 18.05.2023 Ne370

- [Ipukaza Munnpocsemienus Poccuu ot 09.10.2024 Ne 704 «O BHeceHHMH U3MEHEHUHN B HEKOTOpPbIE MpUKa3bl MUHHCTEpCTBa IpocBelienus Poccuiickoit
Oenepanuu, kacawmuecs (eaepaabHbIX 00pa30BaTENbHBIX MPOrPaMM HAaYallbHOTO OOMIET0 00pa30BaHUs, OCHOBHOTO OOIIEro 0Opa3oBaHMsI M CPEIHEro
ob1ero 00pazoBaHMsD»
(3apeructpuposano B Muntocte Poccun 11.02.2025 N 81220)

- Ilpukaza MunucrepctBa npocsemienusi Poccuiickoit ®@enepamun ot 8 oktsiOpst 2025 1. Ne 729 «O BHeceHMHM M3MEHEHUI B HEKOTOpPBIE MPUKa3bl
MunuctepctBa npocsemienus: Poccuiickoit denepanuu, kacaromuecs (enepalbHbIX 00pa3oBaTeNbHBIX MPOrpaMM HadyalbHOTO 0O0IIero oOpa3oBaHU,
OCHOBHOT'0 00IIero 00Opa3oBaHUs M CPEIHETO 00IIEeTro 00pa3oBaHM».

- [Ipukaza Munnpocsemenuss Poccun ot 10.11.2025 Ne 808 «O BHeceHMM M3MEHEHUI B HEKOTOpbIE MpUKa3bl MUHUCTEPCTBA NpocBeleHus Poccuiickoin
®enepanyn, Kacaromuecs: GpenepaabHbIX 00pa30BaTENbHBIX MPOTrPaMM HadaJIbHOTO 00IIero oOpa3oBaHus, OCHOBHOTO 00ImIero 0Opa3oBaHUsl M CPEIHETO
o01mero oopa3oBaHUs»

- [lpukaza Munnpocsemienus Poccuu ot 08.05.2026 Ne 316 «O BHeceHun m3MmeHeHUi B [lopsiiok opraHu3aiuu U OCYIIECTBICHUS 00pa30BaTEIbHOMN
JesTeIbHOCTH IO OCHOBHBIM 00111e00pa3oBaTeIbHBIM IIporpaMMaM - 00pa3zoBaTeIbHbIM IPOrpaMMaM HadyalbHOTO 0OIIEro, OCHOBHOTO OOIIET0 U CPEHETO
oO1ero oopa3oBaHusi, yTBepKIAECHHBIN nMpukazoM MunucrepcTBa mpocsemenns Poccuiickoit @enepanuu ot 22.03.2021 Nol15»

- OcHOBHOI1 00pa30BaTENbHOMN MPOrpaMMbl OCHOBHOTO 00111ero obpazoBanuss MAOY UYepsumesckoit COLLL;

- Yuebnoro miana ¢puimana MAOY Yepsumesckoit COIL «AkusipoBckas COILly, yrBepkaeHHOro nprkasoM aupekropa Tpodpumosoii C.A. ot 29.08.2026
roga Ne 127-O/1 u cornacoBanHoro 28.08.2026 roxa Ha 3aceganuu Y npasistomiero coeta MAOY Yepsumesckoit COIL npotokosn Nel2

- [Iporpammsl Bociutanusgs MAOYVY Yepsumesckoi COLL

IIporpamMma cocrtaBieHa Ha OocHOBe: - DenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENHHOIO CTaHAApTa OCHOBHOTO OOIIET0 0Opa3oBaHUS, YTBEP)KICHHOTO

npuka3zoM MuHucTepcTBa 00pazoBanus u Hayku Poccmiickort @enepannu ot 31 mast 2021 Ne287

- ®enepanbHOil 00pa3oBaTENHLHON MTPOrpaMMBbl OCHOBHOTO 00111ero 0o6pa3oBanus ot 18.05.2023 Ne370

- [Tpuxa3z Munnpocsemenus Poccun ot 09.10.2024 Ne704 «o BHeCeHMM U3MEHEHUH B HEKOTOpBIE puKa3bl MuHMcTepcTBa npocseeHus Poccuiickoit deaepanum,
Kacatomuecs: (eaepaabHbIX 00pa30BaTENbHBIX MPOrpaMM HaudyaIbHOIO OO0Iero oOpa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHUS M CPEAHEro OO0LIero oOpa3oBaHU.
(3apeructpupoBano B Munrocte Poccun 11.02.2025 Ne81220)

- OcHOBHOW 00pa30BaTEIHHON MPOrpaMMbI OCHOBHOTO 0011ero oopazosanuss MAQOY Uepsumesckoit COLL;

- Yuebnoro miana MAOY UYepsumesckoir COILL, yrBepxkneHHoro npukazom aupektopa Xumsxosoit H.A. ot 29.08.2025 roxa Ne 142-O/f u cornacoBaHHOTO
29.08.2025 rona Ha 3acemanuu Ynpasistoniero coeta MAOY Yepsummesckoit COLL mpoTokon Nel2
- [Iporpammel Boctiutanug MAOY Yepsumesckoit COLI



['eomeTpust KaK OAMH U3 OCHOBHBIX pa3/iesioB MIKOJIBHONW MaTeMaTUKU, UMEIOIINI CBOCH LEeIbi0 00eCTIeYnTh H3yUYeHHE CBOWCTB U pa3MepoB (DUTYp, MX OTHOILICHHH
W B3aMMHOE DPAacCIOJOKEHHE, OMUpAcTCs Ha JIOTMYECKYI0, AOKa3aTelbHYIO JUHMIO. L[eHHOCTh WM3yueHHs T€OMETPHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
3aKITI0YaeTCsI B TOM, YTO O0YYaIOLIHICS YIUTCS IPOBOAMTH 10Ka3aTelNbHbIC PACCYKICHHS, CTPOUTH JIOTHUECKHE YMO3aKIIOUCHHUS, IOKAa3bIBaTh HICTUHHBIC YTBEPKACHUS U
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTD PACCYKICHHUS «OT IPOTUBHOIO», OTIMYATh CBOHCTBA OT NPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC YTBEPKACHUSI.

Bropoil nenbr0 H3ydeHUss FeOMETPHUM SIBISIETCS MCIIONb30BaHUE €€ KaK HMHCTPYMEHTa IIpU PEUICHUM KaK MaTeMAaTHYeCKHMX, TaKk U IPaKTHYECKUX 3a1ad,
BCTPEYAIOLINXCSI B peabHON XU3HU. O0YyHatoUIHiACs TOJKEH HAYUYUThCS ONPEASTUTh TeOMETPUIECKYIO (PUTYpY, OMCATh CIIOBAaMH AaHHBIN YepTEX WIH PUCYHOK, HAUTH
TUIOINAAb 36MEIBHOTO Y4acTKa, pacCUUTaTh HEOOXOAMMYIO JUTMHY ONTOBOJIOKOHHOTO Kabens uiu TpeOyeMble pa3Mephl rapaxka s aBTOMOOHIISl. DTOMY COOTBETCTBYET
BTOpas, BEIYNCIUTENbHAS JTMHUS B M3y4YeHHH reoMeTpuu. [Ipu pemieHnn 3amad MpakTUYECKOTO XapakTepa oOy4aroIIuiics YU4WUTCsl CTPOUTHh MaTeMaTHYECKUE MOJEITH
peaIbHBIX )KM3HEHHBIX CUTYalUii, IPOBOJUTE BBIYMCIEHUS U OLIEHUBATh a/IEKBaTHOCTH MOJIyYEHHOTO pe3yibTara.

Kpaiine BakHO TOAUEPKHUBATH CBS3UM T'€OMETPUHU C APYTHMMHU YYEOHBIMH IpeaMeTaMH, MOTHBHPOBATh HCIOJIB30BaTh OMNPEACICHUS TEOMETPHUECKUX (UTYp H
MOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJyYCHHBIX YMEHUH B (M3UKE M TEXHUKE. DTU CBSI3M HauOoJee sSPKO BUIHBI B TeMax «BexTope», «Tpuronomerpudeckne
cooTHomeHus», «Meton koopauaat» 1 «Teopema [Tudaropar.

VYuebnslii kypc «I'eomMeTpusi» BKIIOYAET CIeAYyIONIHe OCHOBHBIE pa3/ieibl coepkanus: «I eomeTprueckie GUrypsl 1 UX CBOHCTBay, «/3MepeHre reoMeTpuaecKux
BEIMYHHY, «JleKapTOBBI KOOPIMHATHI Ha IIIOCKOCTH», «BeKTOpEI», «/IBHKEeHHUs mIockocTh, «IIpeobpazoBanus mogoous.

Ha m3yuenne yaeoHOTO Kypca «'eomeTpus» oTBoguTcs B 9 Kitacce — 68 qacoB (2 yaca B HEJIEIIO).

[eATenbHOCTb y4nTensa ¢ y4etom nporpammbl BOCMUTAHUA:

I'paxknanckoe BoCIUTaHUE (hopMHPOBaTh POCCHICKYIO TPAKIAHCKYIO UISHTUUHOCTb, TIPHHA/JIEKHOCTh K OOIIHOCTH TpaxiaH Poccuiickoi
Deneparun, kK Hapoy Poccruu kak HCTOYHHKY BIacTH B PoccHiCKOM rocyjapcTBe U CyOBEKTY ThICSUeIeTHEl
POCCHICKOH TOCYTapCTBEHHOCTH, U3YYEHHE U YBaXKEHHUE MpaB, cB000 1 00s13aHHOCTEN rpakianuHa Poccuu;
aTPUOTHYECKOE BOCIIUTAHUE BOCTIMTHIBATh JIIOOOBB K POJHOMY Kpato, PoauHe, cBoeMy HapoJy, yBakeHHe K IpyruM HapoaaMm Poccuy;
HCTOpPHYECKOE NpOCBeleHre, HOPMHUPOBAHNE POCCUHCKOTO HAIIMOHAILHOTO HCTOPUYECKOTO CO3HAHHUSI, POCCHICKON
KyJbTYPHOU UIEHTUYHOCTY;

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE BOCIIUTBIBATh HA OCHOBE JlyXOBHO-HPaBCTBEHHOU KYJbTYpPbl HApOAOB Poccuu, TpaJuIIMOHHBIX PEIUTUi HAPOJOB
Poccun, popMupoBaHue TPaAUIIHOHHBIX POCCHICKUX CEMEIHBIX IICHHOCTEH; BOCITUTAHUE YSCTHOCTH, TOOPOTHI,
MHJIOCEPANS, COTIEPEKUBAHNS, CIIPABENTMBOCTH, KOJUIEKTUBH3MA, IPYKEIIOOUS 1 B3aMMOIIOMOIIH, YBaXKSHHUS K
CTapIINM, K NAMSTH IPEJKOB, UX BEpe U KyJIbTYPHBIM TpaJAULUsIM,

3CTETUYECKOE BOCIIUTaHNE (hopMHpPOBaTh 3CTETHYECKYIO KYJIBTYPY Ha OCHOBE POCCHHCKUX TPaJUIIMOHHBIX JTyXOBHBIX IIEHHOCTEH, MPHOOIIATh K
JyqnuM o0pasuam 0Te4eCTBEHHOTO M MUPOBOTO HCKYCCTBA;
(u3nyecKoe BOCITUTaHHE (hopMHpOBaTh KYJIBTYpY 3I0POBOT0 00pa3a ,HU3HU U SMOLMOHAIBHOTO OJIaronoydust — pa3BUBaTh (pU3NIECKUE

CIOCOOHOCTH C Y4ETOM BO3MOKHOCTEH U COCTOSIHUSI 3/I0POBBSI, HABBIKOB 0€3011aCHOTO TIOBEICHHS B TPUPOIHOHN U
COLIMAIIBHOM cpejie, Ype3BhIUaiHbIX CHUTYaIMSIX;

TPYAOBOE BOCIIUTAHUE BOCITHTBHIBATh YBAXKECHUE K TPYIY, TPYISAIIUMCS, pe3ylbTaTtaM Tpyaa (CBOEro M JPYrux J0JIeH), OpHEeHTALUs Ha
TPYZIOBYIO JI€ATEIILHOCTD, NTOJy4eHHe PO(deccuyl, INIHOCTHOE CaMOBBIPaXKEHHE B TPOTyKTUBHOM, HDAaBCTBEHHO
JOCTOMHOM TpyZIe B POCCHHCKOM OOIIECTBE, HA JOCTHKEHUE BBIJAIOLINXCS PE3yIbTATOB B MIPO(ECCHOHANBHON
JICSITEIIbHOCTH;




9KOJIOrMYECKOEe BOCIIUTAHUE (hopMUPOBATH PKOJOTHYECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEpEKHOE OTHOIICHHUE K IPUPOJIE, OKPYKAIOIICH cpeie Ha
OCHOBE POCCUHCKUX TPAJAULIMOHHBIX TyXOBHBIX IICHHOCTEH, HABBIKOB OXPaHBbI, 3aIlIUThl, BOCCTAHOBJICHUS MIPUPO/IBI,
OKpY>Karollei cpeJipl;

BOCIIUTAHHE [IEHHOCTEH HAYYHOTO MO3HAHUS BOCIUTHIBATh CTPEMJICHUE K TIO3HAHUIO Ce0s U IPYTHX JIFOACH, MPUPOJIBI U OOIIECTBA, K MOTYYCHUIO 3HAHUM,
KadeCTBEHHOTO 00pa30BaHMs C YIETOM JIMYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

COIEPKAHHUE KYPCA: TEOMETPHUS 9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyIIBl IPUBEACHUS.

Pemenune tpeyrospHuKoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PellleHre MpakTH4eCKHX 3a/1a4 ¢ UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue noxodus. [lonobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHNH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIEHIH OTPE3KOB CEKYIUX, TEOpPEMa O KBaapaTe KacaTeIbHOIl.

Bekrop, mivHa (MOIyJb) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, MPOTHBOIOJIOXHO HANpaBICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpPAIlMU HaJ
BeKTOpaMH. Pa3noxkeHue BEKTOpa N0 ABYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel BekTopa. CKallsipHOE IPOU3BEACHNE BEKTOPOB, IPUMEHEHHE 7151 HAX0XKICHHS AJIUH U YIIIOB.

JlexapToBbI KOOPAMHATEI HA IUIOCKOCTH. Y PaBHEHMSI IPSIMOM U OKPYKHOCTH B KOOPAUHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSIMBIX. MeTol KOOPAUHAT U €TI0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYTONBHUKH. J{ITHHA OKpykHOCTH. I'pasycHas U paguaHHas Mepa yria, BbIUHCICHHE JUIMH IyT OKpYyXHOCTeH. [Inomans kpyra, cekTopa, CermeHra.

JIBIDKCHNS TUIOCKOCTH M BHYTPEHHHE CUMMETpHHU GUTYD (37eMeHTapHbIe IpeacTasieHus). [lapamnensasiii nepenoc. [ToBopor.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMbBLI YYEBHOT'O KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30BAHUA
JIMYHOCTHBLIE PE3YJIBTATHI
JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MIPOrpaMMBbI yaeOHOTro Kypca «['eoMeTpHs» XapaKTepU3yroTCs:

1) naTpnoTnyeckoe BOCIMTaHME:

NPOSIBJICHUEM MHTEpeca K IPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, HEHHOCTHBIM OTHOLICHHEM K JOCTIDKEHHMSM POCCHICKHX MAaTeMaTHKOB M POCCHHCKON
MaTeMaTHYeCKOM LIKOJIbI, K HCIOJIB30BAHUIO ATHX JOCTHIKEHHH B IPYTUX HayKax M MPHUKIAIHBIX cdepax;

2) rpaskAaHCKoOe M 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH I'paXIaHWHA M PEan3allid €ro Ipas, NMPeACTaBICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHHUPOBAHMS Pa3IUYHBIX CTPYKTYP,
SIBIICHUH, IPOLIEYp TPaXIaHCKOTO 001iecTBa (HapuMep, BEIOOPHI, ONTPOCHI), TOTOBHOCTBIO K 00CYKAEHHUIO ATHYECKUX MTPOOIIeM, CBSI3aHHBIX C IPAKTHIECKUM NPUMEHEHHEM JIOCTHXECHUH
HayKH, OCO3BHAHUEM BAXKHOCTHU MOPAJIbHO-3THUYCCKUX NPUHIUIIOB B ACATCIIbHOCTU y‘IéHOI‘O;

3) Tpya0oBO€E BOCIIUTAHME:

YCTQHOBKOW Ha aKTMBHOE y4yacTHe B PEIICHWH NMPAaKTHYECKUX 33a]ad MaTeMaTHYeCKOl HaIllpaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHUECKOTO 00pa3oBaHUs Ha NMPOTSHKEHUT
BCeH JKM3HU 711 YCHEITHOH Mpo(eCcCHOHANBHON AEATEIEHOCTH M pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAaHHBIM BEIOOPOM H ITOCTPOSHHUEM MHIMBHIYaIbHOMN TPaeKTOPHUH 00pa30BaHUsA
" )KU3HCHHBIX IIJIAHOB C yqéTOM JIMYHBIX UHTEPECOB U 06IJ_ICCTBGHHBIX HOTpe6HOCTeﬁ;

4) 3creTH4ecKoe BOCIIUTAHNE:

CHOCOOHOCTRIO K AMOIMOHAIFHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMaTHYECKHX OOBEKTOB, 3a/ad, PEMICHWH, PpacCyKIEHHH, YMEHHMIO BHIECTh MaTeMaTHUYECKHe
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHEHTaLlel B JIESITENEHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX NPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI M OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKON HayKH KakK cepbl YeIOBEUECKOH JIESTENbHOCTH, 3TAoOB €€ pa3BUTHA M 3HAYUMOCTH IS PA3BUTHS UBUIN3ALNH, OBJIAJACHHEM SI3bIKOM MaTEMATHKHA U MaTEMaTHIECKON
KyJIBTYpOH KaK CPEJCTBOM ITO3HAHUSI MUPA, OBIAJCHUEM IPOCTEHIINMH HaBBIKAMHU HCCIICI0BATENBCKOM NEATEIBHOCTH;

6) pusnueckoe BocnuTaHue, GopMHPOBaAHUE KYJAbTYPhI 310POBb M IMOIHOHAIBLHOIO 0J1aronoJIyqus:



TOTOBHOCTBIO IIPIMEHSTh MaTeMaTHUECKHUE 3HAHUSI B HHTEPECAX CBOETO 3/I0POBBS, BEACHHS 3J0POBOr0 00pa3a KM3HH (310pOBOE MUTAHUE, COANAHCUPOBAHHBIN PEXHUM 3aHITHI 1
OTJbIXa, peryisipHas Gu3nuecKkas akTHBHOCTb), COPMUPOBAHHOCTBIO HaBbIKA pe(IICKCHH, TPU3HAHUEM CBOETO IIPpaBa Ha OMIMOKY U TaKOro JKe MpaBa JPYroro 4esioBeKa;

7) 3Kko0JIOrHYecKOe BOCIIUTAHNE:

OpHEHTalLMel Ha MPUMEHEHNE MaTeMaTHIeCKIX 3HAHUH I pelIeHus 3a/1ad B 00/1aCTH COXPAHHOCTH OKpY’Karollei cpelibl, INTAaHNPOBAHUS ITOCTYIIKOB M OIIEHKH MX BO3MOKHBIX
MOCJIEAACTBHH U OKPY’KAIOIIEH CPeIbl, 0OCO3HAHUEM INI00ATBFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIEM U IyTeH MX PELICHUS,;

8) aganTanusa Kk M3MEHAIOIIUMCS YCJIOBHSAM CONMAJIBLHOI M IPHPOAHOIi CpeabI:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 MPAKTUIECKYIO JIESITENbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y
JIPYTHX JIF0ziel, TpHoOpeTaTs B COBMECTHON IESTEIbHOCTH HOBBIC 3HAHUS, HABBIKH M KOMIICTEHIINU U3 OTIBITA JPYTHX;

HEOOXOANMOCTBIO B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM UnCiie GOpMYINPOBATh U/IEH, TOHATHS, TUTIOTE3bI 00 00BEKTAX U SBICHUSAX, B TOM YHCIIE PaHEe HEM3BECTHBIX, 0OCO3HABATh
JeGUIUTEI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIIPHHHUMATh CTPECCOBYIO CHUTYAalMIO KaK BBI30B, TPEOYIOMNIT KOHTpMEp, KOPPEKTHPOBATh NMPHUHIUMAEMbIC PELICHHUS U
JecTBHA, GOpMYIIMPOBATh M OLIEHUBATh PUCKH U MOCIEACTBU, (POPMUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3HaBarTejIbHBIE YHuBEpCaJbHbIC yqeﬁm,le JeHcTBUA

BasoBble Jlornueckue aeicTBuA:
®  BBIBIATH U XapaKTepU30BATH CYIISCCTBCHHBIC MPH3HAKH MaTEMAaTHYECKUX OOBEKTOB, IOHITHH, OTHOIICHUH MEXIY MOHATHUAMHE, (OpPMYyTHUpOBATH OTpENeIeHUS MOHATHIH,
yCTaHaBHI/IBaTB CyH.[eCTBeHHbIﬁ HpI/I3HaK KJ'IaCCI/I(I)I/IKaL[I/II/I, OCHOBAaHUS OJIs1 O606Hl6HI/I$I u CpaBHeHI/IH, KpI/ITepI/II/I HpOBOI[I/IMOFO aHaJin3a,
®  BOCIPUHHMMATH, (OPMYIINPOBATH U IIPEOOPA30BBIBATH CY)KICHUS: YTBEPAUTENBHBIC U OTPHLIATEIIbHBIE, EIMHIUYHbIC, YACTHBIE U OOLINE, YCIOBHBIC;
®  BBIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M WM MPOTHBOpEYHs B (paKkTax, MaHHBIX, HAONIONCHHUSIX W YTBEPKACHUAX, MpEIaraTh KPUTEPUU IS BBIIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
L] J€JIaTh BBIBO/JbI C UCIIOJIb30BAHUECM 3aKOHOB JIOTUKH, }le)lyKTI/IBHI)IX u I/IH}IyKTI/IBHbIX yMOSaKJ’IIO‘-IeHHfI, yMO3aKHIO‘IeHHﬁ 10 aHaJIOTHH,
e  pa3dmparh JOKa3aTEIbCTBA MATEMATHICCKUX YTBEPKICHHUH (IPSMBIE U OT IMPOTUBHOIO), IPOBOIUTH CAMOCTOATEIEHO HECIIOKHBIC JI0KA3aTeIbCTBA MaTEeMaTHIECKUX (HaKToB,
BBICTPAaMBaTh ApTyYMEHTAIINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;
e  BIOMpaTh CrOCOO pelieHusi y4eOHOW 3anau (CpaBHMBaTh HECKOJBKO BapHaHTOB pEIIEHMs, BBIOMpATh HanOoJiee IOAXOMSIIMI C Y4ETOM CaMOCTOSITEIBHO BBIICIEHHBIX
KPUTEPHEB).
ba3oBble ucciienoBaTebCKHe 1eiiCTBUA:
®  HCIOJB30BATH BOIPOCH! KaK HCCIIEAOBATEIBCKUI HMHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH BOIPOCKI, (PMKCHPYIOIINE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEIFHO YCTAHABINBATh
HCKOMOE W JJaHHOE, (OPMHUPOBATh THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3HIINI0, MHECHUE;
®  IPOBOJUTH IO CAMOCTOSTECIFHO COCTABICHHOMY IUIAHY HECIIOKHBIN 3KCIEPHUMEHT, HEOOJBIIOE HUCCIEAOBAHNE [0 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEX Y COOOIA;
®  CaMOCTOSITENILHO (hOPMYIIMPOBATH 000OIIEHHUS ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOIEHUS, UCCIIeIOBAaHUS, OIICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTATOB,
BBIBOJIOB U 00O0O0IIEHMIA;
L] HpOFHO3HpOBaTB BO3MOXHOC paSBI/ITI/Ie npouecca, a TAK)XE BbIIBUTATh npez[nonomeHm[ 0 ero pa3BI/ITI/II/I B HOBBIX yCHOBI/IﬂX.
Pa6ora ¢ undopmanueii:
®  BBIABJIATH HEIOCTATOYHOCTh ¥ M30BITOYHOCTh HH(GOPMAIINH, TAHHBIX, HEOOXOIMMBIX JIJIsl PEIICHHS 33]a4u;
e  BBHIOMpPATH, AHATM3UPOBAThH, CACTCMATU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3IIMYHBIX BUIOB U ()OPM MPEICTABICHHS,
e  BEIOMpaTh PpopMy mpencTaBiIcHUs HHOOPMAMK U WILTIOCTPUPOBATH pElIaeMble 3a1a4d CXeMaMH, TuarpaMMaMi, HHOH TpaduKoi 1 NX KOMOWHAITUAM U,



e  OLCHHMBATH HAAEKHOCTD MHYOPMALINH [0 KPUTEPHUSIM, TIPEIOKEHHBIM YUUTEIEM HIH C(HOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHHKATHBHbBIE YHUBEpPCAIbHbIE YUeOHbIe eiiCTBUS:

®  BOCIPUHUMATH U POPMYIHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSIMU U LEISIMU OOLICHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOUKY 3PEHHS B YCTHBIX U MHCHMEHHBIX
TEKCTaxX, AaBaTh MOSCHEHUS I10 X0y PELICHNUS 3348491, KOMMEHTHPOBATh MOJIyICHHbIN PE3yIbTaT;

e B X07e 0OCYKICHUS 3a1aBaTh BOIPOCHI 10 CYLIECTBY 0OCYKIaeMOi TeMbl, TPOOJIEMBI, PELIaeMOil 3a/1a4r, BEICKAa3bIBATh WJICH, HALICICHHBIC HAa TOUCK PEIICHHS, COMOCTABISITh
CBOM CYXXACHHS C CYXKICHHSIMH JPYTMX YYaCTHUKOB IHAanora, OOHapYKHBaTh Pa3iMude M CXOACTBO MO3HUIHUHA, B KOPPEKTHOH (opme (opMyaHpoOBaTh Pa3HOIIACHS, CBOH
BO3Pa)KCHHS;

®  [PCACTABILITH PE3YNIBTATHl PCLICHHUS 3a4avd, SKCIICPHMEHTA, MCCICAOBAHUS, MPOCKTA, CAMOCTOSATENBHO BBIOMpATh (POPMAT BBICTYIUICHHS C YIETOM 3ajad MPE3CHTALMH U
0COOCHHOCTEW ayINTOPUH;

e  [OHHMATh M HCIOJIb30BATh MPECHUMYIIIECTBA KOMAHIHOW M HHANBHAYaJIbHOI pabOThI MIPH pEeLICHHH YU4eOHBIX MATEMATUYECKUX 3a/1a4;

®  [PUHUMATPH LETb COBMECTHOM AESTENbHOCTH, IUTAHUPOBATH OPTaHU3ALUI0 COBMECTHOM paboThI, pacpeeniTs BUABI paboT, JOroBapuBaThesi, 00CYKAATH MPOLECC U PE3yIbTAT
paboThbl, 00001IaTh MHEHHST HECKOJILKHX JIFO/IEH;

®  yYacTBOBATH B IPYMIOBBIX hopMax paboThl (06CYKaeHHUS, 0OMEH MHEHHSMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMOJIHATH CBOO YacTh PAOOTHI M KOOPIHMHUPOBATH CBOH JACHCTBHS
C IPYTHMH WICHAMH KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOCTO BKJIAa B OOLIMIA IIPOYKT [0 KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YUaCTHHKAMH B3aUMOJCHCTBHSL.

Pel"yJ'lflTl/IBH])le YHuBEpCaJIbHbIC yqeﬁm,le JeHcTBUA

Camoopranuzauus:
®  CaMOCTOSITENIbHO COCTABIIATH IUIAH, AITOPUTM PELICHHs 3a1a4ul (WM ero 4acTh), BRIOMPATh CIIOCO0 PELICHHS ¢ YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM HH(pOpMALIUH.
CaMOKOHTPOJIb, YMOIHOHAILHBIN WHTEJIEKT:
®  BJaJIeTh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLIECCa U PE3YIbTaTa PEIICHHS MATEMAaTHYECKOM 3a/1auH;
®  [pEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3SHHKHYTH MPH PEUICHHH 33a4i, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJIbCTB, HAMICHHBIX OIIHOOK,
BBISBJICHHBIX TPYJHOCTEH;
o OIICHUBATH COOTBETCTBUEC PE3YJIbTAaTa ACATCIbHOCTHU MMOCTaBJICHHOM 1eiin U YCIO0BUAM, O6'I)$[CH$ITI) MMPUYUHBI JOCTUKCHUA UM HEAOCTHIKCHUA LEJIN, HAXOJAUTh OI_[II/I6Ky, JaBaThb
OIIEHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 9 kjacce 00ydaroniuiics MOYIHT CIEAYIONINE MPEIMETHBIC PE3yIbTAThI:

3HATh TPUTOHOMETPUYCCKUE (YHKIHUU OCTPHIX VYIJIOB, HAXOJUTh C HX IIOMOINBIO PA3IMYHBIC SJIEMEHTHI TPSMOYTOJIBHOTO TPEYroibHHUKA («pEIICHUE MPSIMOYTOIbHBIX
TPEYTOJLHUKOBY). HaxomuTh (C IMOMOIIBIO KaMbKYISTOPA) IUTHHBI U YTIIBI AJIsT HETAOMMYHBIX 3HAYCHUH.

TTonp30BaTbCs q)OpMyJ'[aMI/I TIPUBEACHUA U OCHOBHBIM TPUT'OHOMETPHUUCCKUM TOXKACCTBOM JIJIA HAXOXKIACHUA COOTHOIIEHHI MECXIY TPUTOHOMETPUICCKUMU BEJIMYMHAMMU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXICHHS Pa3IHYHBIX SJIEMEHTOB TPEYroJbHHUKA («PEIICHHE TPEYTOJEHUKOBY), MPHUMEHATh WX INPU pPEHICHUU
TEOMETPUYCCKUX 3a/1a4.

Brnazmets noHATHSIME TpeoOpa3oBaHus 10100, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX (uryp. [lomp30BaThes cBoiicTBaMHU NMOAOOMS POU3BONBHEIX (DUTYP, YMETh BEIYUCIIATH
JUTMHBI ¥ HAXOJIUTH YTJIBI Y IOTOOHBIX (huryp. [IpuMeHsITh CBOMCTBA MOI00HS B MPAKTUIECKUX 3aa4ax. ¥ METh MPUBOJUTH MPUMEPHI TIOJOOHBIX (PUTYp B OKPYKAIOMIEM MHUPE.

[Tonmp30BaThCs TEOpEMaMHU O MIPOU3BEACHUH OTPE3KOB XOP/, O MPOU3BEICHUH OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpPaMH, MIOHUMATh MX FCOMETPUYCCKUN U (PU3MUYCCKUI CMBICI, MPUMEHSITh UX B PCHICHHHM IeOMETPUYECCKHX W (pusmyeckux 3anad. [IpuMeHSITh CKalspHOE
MPOU3BECHNE BEKTOPOB JIJIsl HAXOXKACHHS JAJIMH U YTIIOB.

[Tonmp30BaThCs METOIOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTh €T0 B PEIIICHUU FCOMETPUYCCKUX U MPAKTHUCCKUX 3a/1a4.



BirageTs NOHATHSAME NPaBHIBHOIO MHOTOYTOJIBHHKA, JUIMHEI OKPYXKHOCTH, JUIMHBI IyT'H OKPY)KHOCTH M PaJMaHHON MEpHI yIila, yMETh BBIYUCIATH IUIOIAIb KPYra U ero 4acTeil.
[TpuMeHsTh NONTyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a9aX.

Haxoaute ocu (M1 IEHTPBI) CUMMETPHUU (GUTYD, IPUMEHSTH JIBIXKCHHUS IFIOCKOCTH B MPOCTEHIINX CITydasx.

[TpyMeHATh MOMyYeHHBIC 3HAHUS Ha NPAKTHKE — CTPOMTh MaTeMaTHISCKHUE MOJCNH M 3a/ad PeajbHON KU3HU M IPOBOAUTH COOTBETCTBYIOLINE BBIYUCICHUS C IIPUMEHEHHUEM
OTO0US ¥ TPUTOHOMETPUUECKUX (QYHKIHH (ITONB3YSICh, TAe HEO0X0AUMO, KANBKYIATOPOM).

TEMATHYECKOE IIVIAHUPOBAHMUE 9 KJIACC

KonunuecTBo yacos
Ne HaumeHnoBaHue pa3jiesioB 4 TeM JJieKTpoHHbIE (1M POBbIE)
KonTpoJbHble IIpakTHYecKue
n/n NMPOrpamMMbl Bcero odpa3oBaTebHBIE PeCypPChI
padoThI padoThI
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 Bubmmorexa IJOK
cHHYCOB. PelieHne TpeyroipHIKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue moxobust. Metpudeckue Bubmorexa LIOK
2 10 1
COOTHOILEHUSI B OKPYXXHOCTH https://m.edsoo.ru/7f41al2c
bubanoreka [JOK
B 12 1
3 CKTOpH https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPJMHATHI HA TNIOCKOCTH 9 1 Brbmmorexa LIOK
p P https://m.edsoo.ru/7f41al12c
- HfaB;J:HITﬂHe :Eoroyro:r;nnkn. JlnuHa . BuGmorexa LIOK
OKPYAHOC Homaﬂu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
Bbubmnoreka [JOK
6 6
MlBHKeHIA II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTopenue, 0000IIECHHE, CHCTEMATH3AIIHS 7 5 bubnmoreka [JOK
3HaHHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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INOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

KosmnyecTBo yacon

HNupuxaropsl T

JJIeKTPOHHbIE HH(POBBIE

Ne Jara
Tema ypoka KonrtpoJbnbie IpakTHYecKkue obpa3oBaTe/IbHbIE
n/n Bceero H3y4YCHHS
padoThbI padoThbI pecypcsl

DopMyaHpyIOT COOCTBEHHOE

Orpenienienne TpPUrOHOMETPUYECKIX 1 MHEHHUE U TO3HIIMIO, 3aJaI0T Bubmorexa [JOK

¢byukuwmit yriaos ot 0° o 180° BOIPOCHI, CIyIIAIOT COOECETHUKA https://m.edsoo.ru/8al424bc
JlaroT aJileKBaTHYIO OLIEHKY

DopMyIbl IPUBEICHUS 1 CBOEMY MHEHHIO
[IpuBOJAT apryMeHTHI B OJIB3Y

TeopeMa KOCHHYCOB 1 CBOEI TOYKHU 3PEHMS, Bbubaunoreka [IOK

p Yy HOATBEPKIAIOT €€ (haKTaMu https://m.edsoo.ru/8a14336¢

OTCTanBaIoOT CBOIO TOUKY

Teopema KOCUHYCOB 1 BpEHUS, TIOATBEPIKAAIOT (haKTaMu
C 1ocTaTOYHOM ITOJIHOTOM U

T . TOYHOCTBIO BBIPAXKAIOT CBOH Bu6morexa LIOK

eopeMa KOCHHYCOB MBICJIU [IOCPEICTBOM
P Y P https://m.edsoo.ru/8al42d5e

MUCbMEHHOU pE€YN
CBOEBPEMEHHO OKa3bIBAIOT

Teopema CHHYCOB 1 HE0OXONMYIO B3aNMOIIOMOIIIh Brnbmmorexa [JOK
CBEPCTHUKAM https://m.edsoo.ru/8al42e8a
CoTpynHHYAIOT ¢
OTHOKJIAaCCHUKaMH IIpU PEIICHUN
3a1ad; yMEIT BRICIYIIATh Bbubmauoreka IJOK

Teopema cunycoB 1 AaTs; yM 1
onmonenta. GOpMyIHPYIOT https://m.edsoo.ru/
BBIBOIbI
TIpuBOAAT apryMEHTHI B TIONb3Y
CBOEll TOYKH 3peHus, Brubmorexa [IOK

Teopema cuHycoB 1
HOATBEPKIAIOT e (haKTaMu https://m.edsoo.ru/
CoTtpynHHYaOT ¢
OTHOKJIAaCCHUKaMH IIpU PEIICHUN

HaxosxaeHue 1JInH CTOPOH U BEJIMYUH YTJIOB 1 3a71a4; YMEIOT BBICTYIIATH bubnuoreka [JOK

TPEYroJILHUKOB onmonenTa. GOPMYJTHPYIOT https://m.edsoo.ru/8a1430b0
BBIBOBI



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
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https://m.edsoo.ru/8a142e8a
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CoTpynHHYAIOT ¢
OJIHOKJIACCHUKAMH MPH PEIICHUH

3a/1a4; YMEIOT BBICIYIIATh Bubmnoreka IIOK
10 Pelienne TpeyrojabHHUKOB
peyr onmnoneHTa. ®opMyHpyIOT https://m.edsoo.ru/8al42ac0
BBIBOIBI
C 10CcTaTOuHOI! MOITHOTOM U
TOYHOCTBIO BBIpAXKAIOT CBOU EH6HI/IOTeKa HOK
11 Pemenne TpeyroipHUKOB MBICIIH [IOCPEACTBOM
9 https://m.edsoo.ru/8al42ac0
MHCbMEHHOU pEeYn p
DopMyIUPYIOT COOCTBEHHOE
MHCHHC H IIO3UIHIO, 3a/1a0T BI/I6HI/IOTCKa ]_[OK
12 Pemenne TpeyroipHUKOB BOIIPOCBI, CITyLIAIOT
’ https://m.edsoo.ru/8al42ac0
cobeceHMKa B
OTCTauBaroOT CBOIO TOUKY
3pEHHsI, TIOTBEPIKIAOT Bubaroreka [IOK
13 Perenne TpeyroabHHUKOB
peyr daxramu https://m.eds00.ru/8al42ac0
[pexBuasaT nosiBieHue
KOH(JIMKTOB MPH HATHIHU
14 [IpakTHueckoe nMpuMeHEHHE TEOPEM CUHYCOB Pa3IHYHBIX TOUEK 3PEHI. Bubmoreka [JOK
U KOCHHYCOB [IpMHUMAIOT TOUKY 3PEHHS https://m.edsoo.ru/8al42c3c
JIpyroro
CoTpyHUYAIOT C
OJTHOKJIaCCHUKaMH ITIpH
15 [IpakTudeckoe MprUMEHEHHE TEOPEM CHHYCOB PpCIIEHNH 3a/ad; YMEIOT Brnbmmorexa [JOK
U KOCHHYCOB BBICIIYIIATh ONIOHEHTA. https://m.edsoo.ru/
DopMyIUPYIOT BEIBOIBI
ITpuBOAAT apryMeHTEI B MOJIL3Y
16 Kontponbhast pabora mo teme "Permenne cBOEil TOUKH 3peHHus, bubnunotexa [IOK
TPEYroJbHUKOB" HOJTBEPXKIAIOT ee hakTamu https://m.edsoo.ru/8a14392a
C 10oCcTaTOYHOM MOJIHOTOM U
TOYHOCTBIO BBIPAXKAIOT CBOU BI/I6HI/IOTCKa L[OK
17 [NonsTHE O IPE0Opa3zoBaHIK OAOOUS MBICIIH TIOCPEACTBOM
https://m. .ru/8al4
HHCHMeHHOf pesn ttps://m.edsoo.ru/8al43ab0
DopMympyroT cCOOCTBEHHOE
COOTBETCTBEHHBIE JIEMEHTHI ITOT0OHBIX MHEHHE H IO3HIIO, 3a[1a10T bubnuoreka [JOK
18 BOIIPOCEI, CIIyLIAIOT

duryp

cobeceHUKa

https://m.edsoo.ru/8al43de4
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COOTBETCTBEHHBIC 3JIEMEHTHI MO J00HBIX

IpoekTupytoT u GpopmMupyrOT
y4eOHOE COTPYAHUYECTBO C

Bubmuoreka [JOK

19
¢buryp YUHTEIIEM U CBEPCTHUKAMH https://m.edsoo.ru/
TeopeMa 0 IIPOU3BENEHUM OTPE3KOB XOPI, OrcranBaior cBOIO TOTKY
20 TeopeMa O MPOU3BEACHUH OTPE3KOB CEKYILINX 3pEHHs], IOATBEPIKAAIOT bubmorexa [JOK
P P P . VI, daxramu https://m.edsoo.ru/8al4406e
TeopeMa 0 KBaJipaTe KacaTesIbHOM
[pexBuasaT nosiBieHnE
Teopema 0 TIPOU3BEIEHUH OTPE3KOB XOP/I, KOH(IUKTOB NpH HAMH K
21 TeopeMa O MPOU3BEACHUH OTPE3KOB CEKYIINX DASIIIHBIX TOUCK 3PEHIL. BrGmorexa LIOK
P p P N YHHX, TIpUHUMAIOT TOYKY 3PEHHS https://m.edsoo.ru/8al441a4
TeopeMa O KBaJipaTe KacaTesIbHOM
JIpyroro
TeopeMa 0 IIPOU3BENEHUM OTPE3KOB XOPI, CBocBpeMEHHO OKa3HIBAIOT
22 TeopeMa O MIPOU3BEACHUH OTPE3KOB CEKYILINX HEODXOIMMYIO B3AMMOMOMOLLS Bubmorexa LIOK
P P P N YHHX, CBEPCTHHKAM https://m.edsoo.ru/8al442da
TeopeMa o KBaJpaTe KacaTeJIbHON
BepHo ucnonb3yor B ycTHOH 1
23 [puMeHeHHE TEOPEM B PELICHHN UCHMEHHOH peun bubmorexa [IOK
reOMETPHIECKUX 3a/1ad MaTeMaTH4ECKHE TEPMHUHBL. https://m.edsoo.ru/8a143f06
[IpuBOASAT apryMeHTHI B IOJIb3Y
24 [IpumeHeHHE TEOPEM B PELICHUH cBOEil TOUKH 3peHHus, Bubmorexa LIOK
reOMETPUICCKUX 3a/1a4 HOATBEPKIAIOT €€ PaKkTaMu https://m.edsoo.ru/8al443fc
BepHo ncnone3yror B ycTHOM 1
MMUChMEHHON peun
[IpumeHeHmE TEOpEM B peLICHUH MATCMATHTICCKHE TCPMUHEL Bubmorexa LJOK
25 Pa3nnuarot B pedn
reOMETPHIECKHX 3a/1a9 https://m.edsoo.ru/8a144578
cobecenHNKa apTyMEHThI 1
(akTeI
KoHTposbHas pabota 1o Teme
26 "1 e(r))6 a30 ap e mogobusi. Me ecKue ey Brbmmorexa LIOK
BaHHE 1Mogo0us. MeTpuuecku CBOEMY MHEHHIO
peodp N P Y https://m.edsoo.ru/8al447a8
COOTHOIIICHUS B OKPYKHOCTH
C 10ocTaTOYHOM MTOTHOTON U
97 Omnpenenenne BekTopoB. Ousmaeckuii u [OUHOCTBIO BRIPAXAIOT CBOU Brubmorexa [IOK
- MBICJIK IOCPEACTBOM
TEOMETPHYECKHUIA CMBICIT BEKTOPOB P https://m.edso00.ru/8a144960
MMHCbMEHHOU pEeIn
DopMympyroT cOOCTBEHHOE
CI10’xeHUE U BBIYUTAHHUE BEKTOPOB, MHEHHE H IO3HINIO, 3a[1ai0T bubnuoreka [JOK
28 BOIIPOCHI, CIIYIIAIOT

YMHOKEHHUE BEKTOPA Ha YUCIIO

cobeceTHUKa

https://m.edsoo.ru/8al44a8c
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CroxeHue ¥ BblYUTaHUE BEKTOPOB,

IpoekTupytoT u GpopmMupyrOT
y4eOHOE COTPYAHUYECTBO C

Bubmuoreka [JOK

29
YMHOXEHHE BEKTOPa Ha YHCIIO YIHTENEM U CBEPCTHUKAMH https://m.edsoo.ru/8a144d52
OTCTB.I/IBaIOT CBOIO TOYKY
30 Clio’xeHue U BEIYUTaHHUE BEKTOPOB, 3peHus, HOATBEPKAAIOT Bbubaroreka [IOK
YMHOKEHHE BEKTOPa Ha YHCIIO (axramu https://m.edsoo.ru/
C 10CcTaTOYHOM IOJIHOTOM U
PasnoxxeHne BekTOpa 10 1B TOUHOCTRIO BRIpAXAIOT CBO Bubmmoreka [JOK
31 P M MBICJIY TIOCPEICTBOM
HEKOJUTHHEapHBIM BEKTOpaM . https://m.edsoo.ru/
MMCbMEHHOU peYU
CoTpyIHHYAIOT €
OHOKJIACCHUKaMU IIpu
CLIEHUH 33/1a4; YMEIOT Bbubanoreka [IOK
32 KoopauHats! BekTOpa P
PA p BBICITYIIATH OMIIOHEHTA. https://m.edsoo.ru/8al44fbe
DOpMyYIUPYIOT BEIBOABI
DopMymupyIOT COOCTBEHHOE
33 CkassipHOe Ipou3BeIcHHE BEKTOPOB, €ro MHCHEE H TOSHITHIO, 3ANIA0T Bubmmorexa [JOK
BOIIPOCHI, CIIyIIarT
NPUMEHEHKE [T HAXOKICHHUS JJIMH ¥ YTJIOB P Y https://m.edsoo.ru/8a14539c
cobeceqHuKa
[poextupyroT u GOPMHUPYIOT
31 CkanspHoe Npou3Be/IeHHe BEKTOPOB, €ro y4eGHOe COTPYIHUUYECTBO C bubmorexa IJOK
MPUMEHEHHE JJIS1 HAXOKACHUS JUTHH U YTJIOB YUHUTENEM M CBEPCTHUKAMHU https://m.edsoo.ru/8a14550e
OTCTauBaroOT CBOIO TOUKY
3peHHs, TIOJTBEPIKAAIOT bubnunotexa [IOK
35 Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB
P paxramu https://m.edsoo.ru/8al44c3a
Hpe]lBI/UIHT TIOABJICHHUEC
KOH(IUKTOB MPH HATHIHA
36 Pernienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB PASHFHEIX TOUCK 3PCHHA. buGmorexa LIOK
p [IpMHUMAIOT TOUKY 3PEHHS https://m.edsoo.ru/8a1458c4
Jpyroro
[IpuBOASAT apryMeHTHI B TIOJIB3Y
37 [MpumeHeHre BEKTOPOB ISl PELICHHUS 3389 CBOEH TOYKM 3peHus, Bubmorexa LJOK

7N

TIOATBEPXKAAIOT €€ CbaKTaMH

https://m.edsoo.ru/
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BepHo ucnonb3yoT B yCTHOH U
MMCEMEHHON pedn
MaTeMaTHIECKHEe TEPMHUHBL.

Bubmuoreka [JOK

38 Konrtponshas padora no teme "Bekropsr” Pasnu4arot B peun
P P P P https://m.edsoo.ru/8a145b08
cobeceTHIKa apTyMEHTHI 1
(akTb
29 1 JlaroT aeKBaTHYIO OLEHKY Bu6miorexa LOK
CKapTOBBI KOOPIMHATHI TOYEK Ha TIOCKOCTH CBOEMY MHEHUIO
P P Y https://m.edsoo.ru/
C 1ocTaTOYHOM ITOJTHOTOM U
2 y 3 TOYHOCTBIO BBIPXKAIOT CBOU Bu6motexa ITOK
ABHCHUE MIPSIMOM MBICIIH [IOCPEACTBOM
P P P https://m.edsoo.ru/8al45c48
MHUCbMEHHOU peYn
DopMynupyIOT COOCTBEHHOE
i N » MHEHHE U TI03HIHIO, 38/1a10T Bu6morexa LIOK
BHEHHE MPSIMOit BOIIPOCHI, CIIYIIAIOT
P P P i https://m.edsoo.ru/
cobeceHIKa
[poextupyroT u GOPMHUPYIOT
€BHOE COTPY/IHUIECTBO C bubnumorexa LIOK
42 YpaBHEHHE OKPY>KHOCTH ¥
p Pyx YUMTENEM M CBEPCTHUKAME https://m.edsoo.ru/8al14635a
OTcTanBaroT CBOIO TOUYKY
43 Koopaunats! Touek nepecedeHus 3peHHs, IOATBEPIKAAIOT Bubmorexa LIOK
OKPY>KHOCTH Y TIPSAMO#A (akramu https://m.edso0.ru/8a146620
Hpe]lBI/UIHT TIOABJICHHUEC
KOH(bHI/IKTOB TIpY HAJIMYHUH
m MeTo KOOpIMHAT MIPU PELICHUN PpasITMYHBIX TOYEK 3PEHHUS. bubnunotexa [IOK
reOMETPHIECKHX 3a/1a4, MPAKTHIECKHUX 3a/1a4 [IprHAMAIOT TOYKY 3pEHUSI https://m.edsoo.ru/
JIpyroro
CoTpyIHHYAIOT ¢
OJTHOKJIACCHUKaMH IPU
45 MeTox KOOpAMHAT MPH PEIEHHH PEIIeHNH 3a]1a4; yMEIOT bubmorexa [IOK
FEOMETPHYCCKUX 3a/1a4, IPAKTHYCCKUX 3a7a4 BBICIYIIATH OMMOHEHTA. https://m.edsoo.ru/
DopMyIUpPYIOT BEIBOJBI
C nocraTouHoOit MONMHOTOM U
MeTtoa KoopaAuHAT NPU PELIEHUN [OUHOCTRIO BLIpAKAIOT CBOM bubmmorexa [JOK
46 MBICJIH ITOCPEACTBOM

TEOMETPHUUICCKUX 3aa4, NPAKTUICCKUX 3a1a4

TMMMCbMEHHOMN peun

https://m.edsoo.ru/
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Konrtponshas pabdora no teme "JlekapToBbl

DopMyupyrOT COOCTBEHHOE
MHEHHE ¥ TTO3ULIHIO, 3a1al0T

Bubmuoteka [JOK

47 BOIIPOCHI, CIyIIAIOT
KOOPJAWHATHI Ha TIOCKOCTH" P i https://m.edsoo.ru/8al46e0e
cobeceHMKa
Ipoextupyrot u GOpMHPYIOT
48 [paBuIIbHBIE MHOTOYTOJBHAKH, BHITUCIICHIE y4eBHOE COTPY/IHHYECTBO C bubnmorexa [JOK
HX DIIEMEHTOB YUHTENIEM M CBEPCTHUKAMU https://m.edsoo.ru/8al46fda
C 10CcTaTOYHOM IOJIHOTOM U
TOYHOCTBIO BBIPAKAIOT CBOU BuGmnorexa LOK
49 Yucno wt. [{nuHa OKpyKHOCTH MBICJIY TIOCPEICTBOM
A Py bea https://m.edsoo.ru/8al472c8
MMCbMEHHOU peYU
ITpoextupyrot u GOpMHPYIOT
50 Yucno n. JInrHa OKpY>KHOCTH Y9€OHOE COTPYAHHHECTEO © brbmmorexa LIOK
: Py YUUTENEM M CBEPCTHUKAMU https://m.edsoo.ru/8al4714c
Hpe]lBHI[}IT TIOABJICHHC
KOHq).TII/IKTOB IIpH HAJTHIUH
51 JIIMHA IyTd OKPYKHOCTH Pa3IUYHBIX TOYEK 3PEHHUS. Bubaroreka [IOK
yri Okpy [IpUHUMAIOT TOYKY 3peHHs https://m.edsoo.ru/
JIpyroro
CoTpyIHHYaIOT €
OJIHOKJIACCHUKAMH TIPH
; Bbubaunoreka [IOK
52 Pannanuas mepa yria POILICHHH 387t yMeroT
o payr BBICITYIIATh OTTOHEHTA. https://m.edsoo.ru/8al4714c
DopMyIMPYIOT BEIBOJIEI
CBOEBPEMEHHO OKa3bIBAIOT
HEOOXO/IMMYIO B3aHMOIIOMOLLb Bubnuorexa IJOK
53 Ilmomans Kpyra, ceKTopa, CErMeHTa
pyT p CBepCTHHKAM https://m.eds00.ru/8a147426
BepHo ucnone3yor B ycTHOH 1
it Bubmorexa LIOK
54 [Tnomane kpyra, CEKTOpa, CerMeHTa [THCHMEHHOM PetiH I
MaTeMaTHIECKHE TEPMUHBL. https://m.edsoo.ru/8a147750
[IpuBOASAT apryMeHTHI B TIOJIB3Y
55 [Inomane xpyra, CEKTOpa, CErMEHTa cpoei TOKH 3peri, Bubmrorexa LIOK
’ ’ MO/TBEPKIAIOT €€ (paKTaMU https://m.edsoo.ru/8a147750
ITpuBOXAT apryMEHTHI B TIONB3Y
56 [MonsTHe 0 ABMKEHUH TIIOCKOCTH CBOCH TO'IK 3peHs, BuGmrorexa LIOK

TIOATBEPKAAIOT €€ CbaKTaMH

https://m.edso0.ru/8al47c82
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BepHo ucnonb3yoT B yCTHOH U
MMCEMEHHON pedn
MaTeMaTHIECKHEe TEPMHUHBL.

Bubanoreka IJOK

57 IapannensHbli IEpEHOC, TOBOPOT Pasmigarot B peun
https://m.edsoo.ru/8a147f16
cobeceTHIKa apTyMEHTHI 1 ps:/f /
(akTb
I[a}OT AJICKBATHYIO OLICHKY EH6HI/IOTeKa HOK
58 [TapannensHblil IepeHOC, TOBOPOT CBOEMY MHEHHIO https://m.eds00.ru/8al47f16
C 1ocTaTOYHOM ITOJTHOTOM U
TOYHOCTBIO BBIPXKAIOT CBOU Bu6motexa ITOK
59 [TapannensHblii IepeHoC, TOBOPOT MBICIIH [IOCPEACTBOM
9 https://m.edsoo.ru
MHUCbMEHHOU peYn // /
DopMynupyIOT COOCTBEHHOE
MHEHHE U TI03HIHIO, 38/1a10T Bu6morexa LIOK
60 [MapannensHbIi HEpeHOC, TOBOPOT BOIPOCHI, CIIyLIAIOT
https://m.edsoo.ru/
cobeceHIKa
DopMyIUpPYIOT COOCTBEHHOE
MHCHHC H IIO3UIHIO, 3a1a0T EH6HI/IOTeKa HOK
61 [IpumeHeHue NBUKEHUN IPU PELICHUH 3a7a4 BOIIPOCBI, CITyLIAIOT
’ https://m. .ru/8al1480e2
cobeceniKa ttps://m.edsoo.ru/8al480e
OCyILECTBIISIOT KOHTPOJIb,
KontponbsHast pabota 1mo Temam KOPPEKLIIO, OLCHKY Butmiorexa LIOK
62 "[paBuUIbHBIE MHOTOYTOJIBHUKH. COOCTBEHHBIX JeiiCTBHIT 1 httns://m.edsoo.ru/
i . & Ntps://m.edsoo0.ru/
OKpy>XHOCTb. JIBUXKEHUS IOCKOCTH" JeiicTBIi TapTHEPa
IMosTOpeHue, 0600LIIEHHE, CUCTEMATU3AIIHS PopmynpyroT cobeTenHoe
o MHEHHE U TTO3HINIO, 3a1af0T bubnunotexa [IOK
63 3HaHHH. 3MepeHne reoMeTpuIecKux
BOTPOCHI, CITYIIAIOT cOOeCeTHIKA https://m.edsoo.ru/8a148524
BeNMWYHH. TpeyronbHUKH
C 1ocTaTOYHOM MOTHOTON U
[ToBTopenue, 0000ImIEeHNE, CHCTEMAaTH3AIHS
o4 P o s s TOYHOCTBIO BBIPAKAIOT CBOU Bu6orexa LIOK
3HaHui. [lapannensHbie U MBICIIH [IOCPEICTBOM
i https://m.edso00.ru/8a148650
NEPIEHAUKYIAPHEIE IIPSMBIE MHUCEMCHHOH PETH
[ToBTropenue, 0000IIEHHE, CHCTEMAaTH3AIHS [IpoeKTHPYIOT 1 (OPMHPYIOT
65 3H3HI/II>1. Opr)KHOCTb u prF. yqeGH()e COTPYIHHYECTBO C Bu6m/10Te1<a ]_IOK
I'eomeTpudeckue moCTpoeHUS. YTIIb B YUHTENIEM U CBEPCTHHUKAMH https://m.edsoo.ru/
OKPY>KHOCTH
[ToBTOpeHHUE, 0000IICHNE, CHCTEMATH3AIINS JIAIOT aJ[eKBATHYIO OLICHKY BuGmiorexa LIOK
66 3HaHM. BniucanHele u onucanHble CBOEMY MHCHHIO

OKPY’>KHOCTU MHOT'OYTOJIbBHUKOB

https://m.edsoo.ru/
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DopMyIHpyIOT COOCTBEHHOE
1 MHEHHE 1 MO3UIIHIO, 33J1a0T

67 HUtoroBas koHTpoJIbHAs paboTta 1
BOITPOCHI, CIIyHIAOT CO6CCCZ[HPIK&

Bubmuoreka [JOK
https://m.edso0.ru/8a148920

[ToBTropenue, 0000ImeHNE, CHCTEMAaTH3AIHS

68 . 1
3HaHUH
|
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
MPOBEPAEMbIE TPEBOBAHWUA K PE3Y/ITATAM OCBOEHWA OCHOBHOW OGPA30BATE/IbHOWM NMPOrPAMMDbI
Kon x o
TSR IIpoBepsiemble NpeIMeTHBIE Pe3y/IbTaThl 0CBOCHHsI OCHOBHOI 00pa30BaTe/bHOI
. NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
6 I'eomeTpus
3HaTh TPUTOHOMETPHIECKHE (DYHKIIMN OCTPBIX YIJIOB, HAXOJUThH C MX MOMOIIBIO PA3IMIHBIE 3Je-
6.1 MEHTBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIeHUE MPSIMOYTOIbHBIX TPEYTOJbHUKOBY). Haxoauts
(c TOMOIIBIO KAJIBKYIIATOPA) IUIMHBI M YTII6I JJI HeTaOIHIHBIX 3HAYCHUH
6.2 [Tomp30Bathes (hopMynamMu MPUBEAECHUS 1 OCHOBHBIM TPUTOHOMETPHYECKAM TOXKIECTBOM JUTS Ha-
' XOXJICHHUS COOTHOMIEHUH MEXAY TPUTOHOMETPUUECKUMH BETHUMHAMU
6.3 Hcnonb3oBaTh TEOpPEMBl CHHYCOB U KOCHHYCOB JUIS HAXOXKICHUS pA3IMYHBIX 3JIEMECHTOB
' TPEYTOJIbHUKA («PEIICHNE TPEYTOIBHUKOBY), IPIMEHSTh UX IIPH PeIIeHNH T€OMETPHUECKHX 3a/1a4
Brnanets moHsTHAME peoOpa3oBaHus MOI00HS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
6.4 ITonp30BaTHCSI CBOWCTBAMU MTOIO0HSI IPOU3BONBHBIX (PUTYP, YMETh BHIUUCIIATD AJIHMHBI U HAXOAUTD
' yriiel y mogpoOHbIX ¢uryp. [IpuMmeHsTs cBOlicTBA TOMOOWS B MPAKTHYECKUX 3a7adax. YMETh IpH-
BOJIUTH NPUMEPHI MOJO00HBIX (DUTYP B OKPYXKAIOIIEM MHpPE
6.5 [Tonp30BaThCS TEOPEMaMH O IPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEICHUN OTPE3KOB CEKYIIUX,
0 KBaJpaTe KacaTeJbHON
[onp30BaThca BEKTOpaMH, MOHUMATh X T€OMETPHUECKUH M (PM3UIECKHH CMBICI, IPHMEHATh UX
6.6 B PCIICHNH T€OMETPUYECCKUX U (u3ndecKux 3amad. [IpuMEHSTH CKalspHOE IPOM3BEICHUE
BEKTOPOB JUIsl HAXOXICHHS AJIMH U YIIIOB
6.7 [Tonp30BaThCsl METONOM KOOPJAHHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B PELIEHUU I€OMETPUUECKUX
' Y IPAKTUICCKUX 3373
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Kon

IIpoBepsieMmble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI

MpPoBepPsieMOro
MPOrpaMMbI 0CHOBHOTO 0011Iero 00pa30BaHust
pe3yJbTaTa
Brnaners MOHATHAMH MPAaBHIBHOTO MHOTOYTOJIBHUKA, UTMHBI OKPYXKHOCTH, JUIMHBI IyTU OKPYX-
6.8 HOCTH W paJMaHHOW MepHl yIila, YMeTh BBIYMCIATH IUIOIAAL Kpyra M ero dacreid. [IpumeHsTH
MOJTyYEHHBIC YMEHSI B IPAKTHYESCKHX 33Ja9ax
6.9 Haxomuts ocu win HEHTPBI CHMMETPUH (PUTYD, TPUMEHSATH ABMKCHHUS IUIOCKOCTH B MPOCTEHIIINX
CITyJasx
[TpuMeHATs MOMyYEeHHBIC 3HAHUS Ha MPAKTUKE — CTPOMTH MATEMAaTHYECKHE MOIETH JJ 3a1ad
6.10 peallbHOW JKM3HH W TPOBOJUTH COOTBETCTBYIOIIME BBIUYUCICHUS C TPUMEHEHUEM I0J00US
Y TPUTOHOMETPUYECKHX QYHKIMH (I0JIB3YSCh, TAE HEOOXOIMMO, KAIbKYISITOPOM)
MPOBEPAEMbIE 9/IEMEHTbI COAEPKAHNA
Kon ITpoBepsieMblii 3JIEMEHT coep:KaHMSs
6 ['eomeTpus
6.1 Cunyc, KocuHycC, Tauresc yrios oT 0 5o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO. DOPMYJIbI IPUBEICHUS
6.2 Pemenne TpeyronpHuKOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PellleHne NMpakTHYecKuX 3afad C MCHONb30BAaHHEM TEOPEMBI KOCHHYCOB U
' TEOPEMbI CHHYCOB
6.3 [Ipeobpazoranue noobus. [Togodrue COOTBETCTBEHHBIX DIIEMEHTOB
6.4 Teopema o TPOK3BEICHUU OTPE3KOB XOPJ, TEOPEMbI O IPOU3BEJICHUH OTPE3KOB CEKYILIHX, TeOpeMa 0 KBaJIpaTe KacaTelbHON
6.5 Bekrop, mmHa (MOAyIB) BEKTOPA, COHAMIPABICHHBIE BEKTOPHI, IPOTHBOIIOJIOKHO HAIPaBICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
' BEKTOPOB, ONIEpalliH HAJI BEKTOpaMu. Pa3noskeHne BeKTopa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 KoopanHats! BekTopa. CKasipHOE IPOM3BECHHE BEKTOPOB, IPHMEHEHHE JUIsl HAXOXKICHUS JUTHH U YTIIOB
6.7 JexapToBBl KOOPIAMHATE HA IUIOCKOCTH. YPaBHEHHUS NPSIMOH M OKPYXHOCTH B KOOPAHMHATAX, MEPECEUCHHE OKPYKHOCTEH M MpsMBIX. Meton
' KOOpAMHAT U €r0 IPUMEHEHNE
6.8 [IpaBuiIbHBIC MHOTOYTOJTBHUKH
6.9 JlinHa okpyxHocTH. I'pafgycHas U paguaHHas Mepa yrila, BBIYMCICHHUE AJIUH OYT OKPYKHOCTEH
6.10 [Inomanes Kpyra, CeKTOpa, CEerMeHTa
6.11 JIBIDKEHNS IITIOCKOCTH 1 BHYTPEHHUE CUMMETpUH (uryp (ssemenTapHsie npeacrasiennst). [lapannensuslii neperoc. IloBopot

NPOBEPAEMbIE HA O3 NO MATEMATUKE TPEEOBAHWA K PE3Y/IBTATAM OCBOEHMA OCHOBHOW OEPA3OBATE/IbHOWM NPOrPAMMbI OCHOBHOIO OBLLIErO

OBPA30OBAHMA




Kop nposepsaemoro
TpeboBaHusA

Mpoeepsaemblie Tpe60BaHUA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOW 06pa3oBaTe/ibHOI NPOrpamMmmbl OCHOBHOTO
ob6uwero o6pasoBaHuA Ha ocHoBe PrOC

‘YMeHue onepupoBaTh MOHATHAMU: MHOXKECTBO, TIOAMHOXKECTBO, OIIEPALlMU HAJl MHOXKECTBAMHU; YMEHUE ONIEPUPOBAThH MOHIATUAMU: Tpad,
CBSI3HBIN Tpad, IepeBo, UK, MPUMEHSITh UX MPU PEIICHUH 337a4; YMEHUE HCIOIb30BaTh rpauuecKoe MPECTaBICHUE MHOXKECTB JUIsI
OTIMCAHMs PeaTbHBIX IPOIECCOB U SIBIICHHUHN, TPH PEIICHHUH 33434 U3 APYTUX YICOHBIX IPEAMETOB

VYmMmeHue OIICPUPOBATh MOHATHAMU: ONPECACICHUC, aKCHUOMA, TCOPEMA, A0KA3aTCIbCTBO;, YMCHHUE PACIO3HABATL UCTUHHBIC W JIOXKHBIC
BBICKA3bIBaAHWSI, IPUBOJAUTH HPUMEPLI U KOHTPIPUMEPHI, CTPOUTL BbICKA3bIBAHWA U OTPHUIAHUSL BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUAMHU: HaTypalbHOE YUCIO, POCTOE U COCTABHOE YMCIO, AEIUMOCTh HATypalbHBIX YHCEJ, NPU3HAKU
JIEIUMOCTH, 11eJ10€ YUCII0, MOIYJIb YMCia, OOBIKHOBEHHAs! IpO0b U JecsTUYHAas Tpo0b, CTAaHAAPTHBIN BUJ] YKCIA, PALMOHATIBHOE YHCIIO,
UppalMOHANIFHOE YHCIO, apU(pMETHYECKHH KBAJAPATHBIH KOpEHb, yMEHHE BBIIONHATH MACUCTBHS C YHCIAMH, CPaBHUBAThH
U YHOpSA0UYMBATh YKCIa, NPEICTABIATh YUCIIa Ha KOOPAMHATHOW NPAMOM, OKPYIJISATh YHUCIA; YMEHHE NeNaTh NMPUKUAKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN

YMeHue oneprupoBaTh MOHITHSIMHE: CTETIEHB C IIeJIBIM II0Ka3aTeIeM, apupMeTHIeCKHN KBaIpaTHRIN KOPEHb, MHOTOWICH, allre0pandecKast
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpHEM HATYpaJIbHOH CTENEeHH OOJBINE eTUHHIBI; YMEHHE BBIMOIHATH PACUETHI 1O (popMyam,
peoOpa3oBaHus LEJIbIX, JPOOHO-PAIIMOHANIEHBIX BRIPAXKEHUH 1 BRIPAXKEHUH C KOPHIMHU, Pa3JI0KeHHE MHOTOUJIEHA HA MHOKUTENH, B TOM
qrCIIe C HCIOJIh30BaHUEM (popMyI pa3HOCTH KBaIPaTOB M KBapaTa CYMMBI H Pa3HOCTH

YMeHue oneprupoBaTh NMOHATHSIMU: YHCIOBOE PABEHCTBO, YPAaBHEHME C OJHOM IEepeMEHHOMH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEpEMEHHOM; yMEHHE pelaTh JIMHEHHBIC U KBaJpaTHbIE YPaBHEHHUS, APOOHO-PAllMOHAIBHBIC YPABHEHUS C OJTHOM EPEMEHHOMH, CUCTEMBI
IBYX JHHEHHBIX YpaBHEHHH, JTHHCHHBIE HEPaBEHCTBA M WX CHCTEMBI, KBaIpaTHBIE H JPOOHO-pallOHANLHEIE HEPABEHCTBA C OTHOM
NIEPEMEHHON, B TOM YHCJIE [IPU PELICHNH 3a/1a4 U3 IPYTUX MPEeIMETOB U MPaKTUYECKUX 3a]lad; YMEHUE UCIOIb30BaTh KOOPIUHATHYIO
IPSIMYIO 1 KOOPAMHATHYIO TUIOCKOCTH JUISl H300paXKEHUSI PEIICHUH ypaBHEHHUH, HEPABEHCTB U CUCTEM

YMeHne omepupoBaTh MOHATHSAMA: (YHKIHS, Tpapuk (QYHKIUW, HyIH (DYHKIHUH, TMPOMEXYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus, YyOBIBaHUS, HauOOJbIICe M HAaUMCEHbIIEC 3HAUCHMA (YHKIMH; YMEHHE OIEpUPOBATh MOHATHAMH: HpsMas
MPONOPIHOHATIBHOCTD, TUHEHHAs (DYHKITHS, KBaJpaTHuHas (QyHKIHUsS, 0OpaTHAs! MPONOPIIMOHATIBFHOCTE, Tapaldoia, runepooia; yMeHue
CTpOUTH TpaduKH (HYHKIUHA, UCIIOIB30BaTh TPAdUKH IS OIpPEACICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, TS PeIIeHuUs 3a1ad 3
JIPYTHX YICOHBIX MPEIMETOB U pEaTbHOM KI3HH; YMEHHE BRIPaKaTh (popMynaMu 3aBHCHMOCTH MEXTy BEINIHHAMU

YMeHue onepupoBaTh MOHATHAMU: MOCIENOBATEIBLHOCTh, apuU(METHUYECKass U TE€OMETPUYECKasl MPOrPECCHH; YMEHHE HCIIOIbh30BaTh
CBOWCTBA IMOCTIEIOBATEILHOCTEH, POPMYITBI CYMMBI U OOIIETr0 WieHa IPH PEIICHUN 3a1ad, B TOM YHCIe 3aJad U3 IPYrux yIeOHBIX
MIPEMETOB U peaJbHON KU3HU

YMeHne pemarth 3a1adl pa3sHbIX THIIOB (B TOM YHCIE HA MPOLEHTHI, JONU M YacTH, JBIDKEHHE, paboTy, IICHy TOBapOB U CTOMMOCTD
MIOKYTIOK W YCITyT, HAJIOTH, 33[a9d M3 OOJACTH YIpaBIICHHUS JTHYHBIMA U CEMEHHBIMU (PHHAHCAMH); YMEHHIE COCTABIIATH BBHIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA W CHUCTEMBI 0 YCIOBHIO 3aJaud, WCCIIEJOBATh IMOJyYEHHOE PEIEHUE W OICHWBATh MPaBIOINOI00HOCTh
MOJTYYCHHBIX PE3YJIBTATOB

YMeHune omnepupoBaTh IOHATHAMH: (Hrypa, TOYKA, OTPE30K, MpsMas, Jyd, JIOMaHas, yroJ, MHOTOYTOJbHHK, TPEYroJIbHHK,
PpaBHOOEAPCHHBIN U PAaBHOCTOPOHHUI TPEYTOIBHUKH, IPSIMOYTOIBHBIA TPEYrOJIbHUK, MEIaHa, OMCCEKTPHCa M BEICOTAa TPEYTOIbHHKA,
YeTBIPEXYTOJIFHHK, TapajuienorpaMM, poMO, MpsSIMOYTOJbHUK, KBaapaT, Tpamelys; OKPY>KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C
MPOCTPAHCTBEHHBIMHU (pUTYpaMH; YMEHHE pelaTh 3a/laud, B TOM YHCiIe U3 TOBCEAHEBHOW )KM3HH, HA HAXOXKIEHHE T'€OMETPUIECKHX
BEJIMYMH C IPUMECHEHUEM M3YUCHHBIX CBOMCTB Guryp u (akron




Kop nposepsaemoro
TpeboBaHusA
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Mpoeepsaemblie Tpe60BaHUA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOW 06pa3oBaTe/ibHOI NPOrpamMmmbl OCHOBHOTO
ob6uwero o6pasoBaHuA Ha ocHoBe PrOC

YMeHue onepupoBaTh MOHSATHAME: PABEHCTBO (DUTYP, PABEHCTBO TPEYrOJIBHUKOB; MAPAILICIBHOCTh U NEPICHINKYIAPHOCTD MPSIMBIX,
YTOJI MEXITy TIPSMBIMHE, TIEPIICHAUKYIISP, HAKJIOHHAS, IPOSKIHS, TT0100ue GUTYp, MOJOOHBIE TPEYTOIEHUKH, CAMMETPHS OTHOCUTEIHHO
TOYKH U MPSIMON; yMEHHE PacIO3HABATh PABEHCTBO, CHMMETPHIO U To00ue GUryp, napauieTbHOCTh U MIEPICHANKYIIPHOCTD TPSIMBIX
B OKPY’KaIOILIEM MUpE

11

YMeHue onepupoBaTh MOHATHAMU: JUTNHA, PACCTOSHIE, YToJ (BEIMYNHA YTIa, CHHYC U KOCHHYC YTJIa TPEYTOJIbHUKA), IUIOIIAlb; YMEHHUE
OLICHMBATH pa3Mephl IMPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; yYMEHHE IPUMEHSITH (OPMYIBl TEpUMETpa U IUIOMIAIH
MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U ILTOLIAAN Kpyra, 00beMa MpsMOYTOJIbHOTO Mapalljiefienue/a; yMeHne IpUMEHTh TPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHHKA, TeopeMy [ludaropa, TpPUrOHOMETPUIESCKUE COOTHOINCHHS IS
BBIUMCIJICHUS JIIMH, PACCTOSHUM, MJI0MIaaei

12

YMeHune n300paxaTh IIIOCKUE GUTYPHI M MX KOMOMHAIINH, IPOCTPAHCTBEHHBIE (PUI'YPBI OT PYKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEJICTB 0 TEKCTOBOMY MJIM CUMBOJIBHOMY OIMUCAHUIO
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YMeHue onepupoBaTh MOHATUAMU: IPSAMOYTOJIbHAs CUCTEMa KOOPIMHAT; KOOPAUHATEI TOUKU, BEKTOP, CyMMa BEKTOPOB, IPOU3BENIEHUE
BEKTOpa Ha YMCIIO, CKAIIPHOE IPOU3BEICHNE BEKTOPOB; YMEHHUE UCTIOIB30BATh BEKTOPHI M KOOPAMHATHI JUIS MIPEICTABICHUS JAHHBIX U
pelIeHns 3a/1a9, B TOM YHCIIE U3 JPYTHX YICOHBIX IPEIMETOB U PEaIbHOM KHU3HU
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YMeHue onepupoBaTh NOHATHSIMU: CTOJIOMKOBBIE U KPYTOBBIE IUarpaMMBbl, TaOIUIIb, cpeHee apudMeTHIecKoe, MenaHa, HanOoJbIee
Y HaMMEHBIIIee 3HAuUeHMs, pa3Max YHMCIOBOTO Habopa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATh W MPEeoOpa3oBBIBATH MH(OpMAIHIO,
MPEACTABICHHYIO B TaONHIIaX M HA TUArpaMMax, OTPaKAIOIIyI0 CBOMCTBA M XapaKTEPUCTHKH PEANBHBIX MIPOIIECCOB U SBICHUI; YMEHIE
pacro3HaBaTh M3MEHUYUBBIC BEJIMYMHBI B OKPY)KAIOIIEM MHUPE

15

YMeHre onepupoBaTh MOHATHSIMU: CIy4aiHBIN OMBIT (CIy4aifHBIN SKCIEPHUMEHT), 3JEMEHTAPHOE COOBITHE (IJIEMEHTapHBINH HCXON)
CIly9aifHOTO OIIbITa, CITy4aliHOe COOBITHE, BEPOSTHOCTH COOBITHS;, YMEHHE HaXOAWTHh BEPOSTHOCTH CIyYaiHBIX COOBITHH B ONBITAX C
PABHOBO3MO>KHBIMH JIEMEHTApHBIMH COOBITHSIMU; YMEHHE PEIIATh 331a4X METOIOM OPTaHH30BAaHHOTO Nepedopa U ¢ UCTIONb30BaHUEM
IpaBWIa YMHOXXEHUS, YMEHUE OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH M SIBIEHHH, TOHUMAaTh POJIb MPAKTHYECKH JOCTOBEPHBIX
¥ MaJIOBEPOATHBIX COOBITHH B OKPY’KAIOIIEM MUPE U B JKH3HHU; 3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM
OOJBIINX YHCEIN ¥ €r0 POJIBIO B MACCOBBIX SIBJICHUSX

16

YMeHue BRIOUPATh MOAXOASIINN N3yUSHHBINH METOJI ATl pEIICHUS 3a4a4H, IPUBOUTE IIPUMEPHI MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH! B
IpPUPOZE U KU3HU, PACIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, OMUCHIBATh OTIEIbHBIE BBIIAIOIINECS PE3YIbTATHI,
IIOJIyYEHHBIE B XO/I€ Pa3BUTH MATEMAaTUKU KaK HAyKH, IPUBOJUTH IPUMEPBI MATEMaTHYECKUX OTKPBITHI U X aBTOPOB B OTEUECTBEHHO
U BCEMHUPHON UCTOPUU

MEPEYEHb 3/ITEMEHTOB COAEP*KAHWA, MPOBEPAEMbIX HA OI'3 MO MATEMATUKE




Kop, MpoBepAeMblii an1eMeHT coaepKaHusa
1 Yucna 1 BEIYUCICHUS

1.1 HatypansHsle n nensie gncna. [Ipiu3Haky qeIMMOCTH HEeNbIX YHCeT

1.2 OOBIKHOBEHHBIE U ACCATHUYHbIE POOH, IPOLIEHTHI, 0ECKOHEUHBIE IEPUOANIECKUE IPOOH

1.3 ParpionanbHble yncna. ApupMeTHIecKue onepaliy ¢ paliMoOHATIbHBIMU YHCIaMU

1.4 JleficTBUTENBHBIC YHCTa. ApUPMETHIECKIE ONEePAINH C ASHCTBUTEILHBIMHI YHCIIaMA

1.5 ITpubnxkEHHbIE BRIYMCICHYS], IPaBIJIa OKPYTIICHHS, IPUKHUIKA 1 OLIEHKA PE3yNIbTaTa BEIUUCICHUH
2 AnreOpanveckue BIPOKESHUS

2.1 ByKkBEHHbIEC BBIpaXKCHHUS! (BBIPAXKCHUS C IEPEMEHHBIMH)

2.2 CreneHs ¢ 11ebIM nToka3zateneM. CTeneHb ¢ palroHIBHBIM IToKa3aTeneM. CBOWCTBA CTENICHH

2.3 MHoOroueHsI

2.4 Anrebpanyeckas a1po0b

2.5 Apudmerndeckuii KOpeHb HaTypaJIbHOHN cTeneHu. JleHcTBHS ¢ apu(METHIECKUMH KOPHIMU HATypaJIbHOM CTENIEHH
3 YpaBHEHHS M HEPAaBEHCTBA

3.1 Lenble 1 1poOHO-panoHaNbHbIE YpaBHEHUSI. CHUCTEMBI M COBOKYITHOCTH YPaBHEHUM

3.2 Llenble 1 qpoOHO-panoHaIbHEIE HepaBeHCTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB

3.3 Pemenne TeKCTOBBIX 3a/1a4
4 UucnoBsle NOCAE0BATEILHOCTU

4.1 ITocneaoBaTeapHOCTH, CIIOCOOKI 3aJaHHUsI MOCIEA0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTprieckas nporpeccun. Gopmyiia CI0KHBIX TPOLEHTOB
5 DyHKINN




Kop, MpoBepAeMblii an1eMeHT coaepKaHusa
@ynknus, cnocoOs! 3ananus GyHkuuu. I'paduk ¢pynkiun. O61acTs onpeneseHus U MHOXKECTBO 3HaueHUH ¢yHKimu. Hynu gynxmuun. [IpomexyTku
5.1. 3HAKOINOCTOSIHCTBA. IIpOMEXXyTKH MOHOTOHHOCTH (YHKIIMHU. MakCUMyMbl 1 MUHUMYMBI (yHKIMN. Hanbonplnee 1 HauMeHblee 3HaueHHe (DyHKIUH
Ha IPOMEKYTKE

6 Koopnunate! Ha OpsMOit U IJIOCKOCTH
6.1 KoopauHaatHas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH

7 ['eomeTpus
7.1 I'eomerpudeckue GUTypsl M UX CBOWCTBA
7.2 TpeyromsHUK
7.3 MHOTroyroJIbHUKH
7.4 OKPYXHOCTh B KPYT
7.5 M3MepeHne reoMeTpHUeCKUX BETMUHNH
7.6 BekTopb! Ha IIIOCKOCTU

8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTD
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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