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1.IlosicHuTENLHAA 3aNIUCKA

JlanHas mporpaMma Mo MaTeMaTHKe JUIsl OCHOBHOM IITIKOJIBI COCTaBJIEHA Ha OCHOBE AJIaNTHPOBAHHOW OCHOBHOW 00pa30BaTENbHOW MPOTPaMMBbI
I'KOYKO «Ko3zenbckas mkona — MHTEpHAT» U YYUTHIBAET €€ OCHOBHBIE 1IEJIM U 3a/1a4H.

JlarHas mporpamMma pa3paboTaHa ¢ y4eTOM MPEEMCTBEHHOCTH YUE€OHO! MPOrpaMMBbI 110 MaTEMAaTHKE HAYalIbHOW IIKOJIBI, ¥ IMO3BOJISET yUaIluMCs
MPOJIOJKUTH MaTeMaTHIeCKoe 00pa3oBaHUE HA IPYTOM YPOBHE.

Tak e y4UTHIBalOTCS] OCHOBHBIE UJIEH U TTOJIOKEHHS IPOTPAaMMBbI Pa3BUTHUS U OPMUPOBAHUS YHHUBEPCATBHBIX YUCOHBIX NEHCTBHUM.

Hemnn:

° OBnajsieHre cUCTEMOI MaTeMaTHUECKUX 3HAHUNA M YMEHHM, HEOOXOAUMBIX I PUMEHEHUS B MIPAKTUUECKON NEATETbHOCTH, U3YYCHUS
CMCKHbIX NUCHUIIINH, HpOI[OJ'DKeHI/Ifl O6paSOBaHI/I$I.

° HHTennexTyanbHOE pa3BuTHE, (OPMUpPOBAHNE KAaYECTB JUYHOCTH, HEOOXOUMBIC YEIIOBEKY ISl TIOJTHOIICHHOW JKU3HU B COBPEMEHHOM
06HICCTB€, CBOfICTBCHHBIX MaTeMaTI/I‘-IGCKOf/'I ACATCIbHOCTH, ACHOCTh, TOYHOCTHh MBICJIH, KpI/ITI/I‘IHOCTB MBIIJICHUA, HWHTYUI A, JJOIT'M4Y€CKOC MBIIIJICHHUC,
3JIEMEHTHI AJITOPUTMUYECKON KYJIBTYPhI, POCTPAHCTBEHHBIX MPEACTABICHH, CIIOCOOHOCTD K MPEOI0JICHUIO TPYAHOCTEH;

o dopmupoBaHuE TMpPEACTaBICHUM 00 HIesSsX M METoJaX MaTeMaTHKH Kak YHHUBEPCAIBHOTO f3bIKa HAYKH M TEXHUKH, CPEACTBa
MOJEJIMPOBAHUS ABJICHUI U MPOIIECCOB;
o Bocrnutanue KyabTyphl TUYHOCTH, OTHOIICHUS K MAaTEMAaTHKE KaK K YacTH OOIIEYeIOBEYECKON KYJIBTYPHI, HTPAOIIei 0COO0YI0 poJb B

OOIIECTBEHHOM Pa3BUTHUH.

Maremartnyeckoe 00pa3oBaHKeE SBISIETCS 003aTEIbHON M HEOThEMIIEMOI YacThio 001Iero o0pa3oBaHMs Ha BCEX CTYIMEHSAX MIKoibl. OOyueHue
MaTEeMaTHKE B OCHOBHOM IIKOJIE HAIIPABIICHO HA JIOCTH)KCHUE CIICAYIONINX Yeell:

1) 8 HanpasieHUU TUYHOCMHO20 PA3EUINUSL:

* (QopmupoBaHHE TMPEACTABICHUNH O MaTEMaTUKE KaK 4YacTH OOIICYEIOBEUCCKOW KYJIBTYPbl, O 3HAYMMOCTH MATEMAaTHKH B pPa3BUTHUU
IUBWIM3ALMHA U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE JIOTUYECKOTO U KPUTHUECKOT'O MBIIIICHHUS, KYJIbTYPbI PEUYH, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPHUMEHTY;

® (1)0pMI/IpOBaHI/IC I/IHTGJIJIGKTyaJILHOfI YECTHOCTHU U O6’b€KTI/IBHOCTI/I, CIIOCOOHOCTH K MMPCOAO0JICHUIO MBICIIMTCIBbHBIX CTCPCOTUIIOB, BHITCKAIOIIUX
13 0OBIZIGHHOTO OTIBITA,

¢ BOCIIMTAaHHEC Ka4u€CTB JIMYHOCTH, O66CH€'—II/IBaIOIlII/IX CONMaJIbHYIO MO6I/IJII)HOCTI), CHOCO6HOCTI) MPUHUMATB CaMOCTOATCIIbHBIC PCIICHUSA

* (QopMupOBaHHE KAYECTB MBIIUICHHS, HEOOXOIUMBIX IS aJalTallid B COBPEMEHHOM WH(POPMAIIMOHHOM OOIIECTBE;

* Ppa3BUTHE UHTEpECA K MAaTEMaTHUECKOMY TBOPUYECTBY U MAaTEMATUUECKUX CIIOCOOHOCTEN;

2) 8 MemanpeomMemHoM HanpasieHuu:

¢ Ppa3BUTHUC Hpe)ICTaBJ'ICHI/II\/'I O MaAaTEeMaTHUKE KakK (bopMe OIMMCaHUA WU MCTOAC ITO3HAHUI I[CﬁCTBI/IT@HBHOCTI/I, CO31aHUC YCJIOBI/Ifl JUUISA
MpuoOpeTeHUs MEPBOHAYATLHOTO OMBITA MATEMATHYECKOTO0 MOJECTHPOBAHMS;

* (dopmupoBaHHE OOMIMX CHOCOOOB WMHTEIUICKTYAIBHOW JEATEIBHOCTH, XapaKTePHBIX [JI1 MAaTEMAaTUKH U  SBIISIFONIUXCS OCHOBOMU
MO3HABATENBHON KYJIbTYphl, 3HAUUMOM JUIsl PAa3JIMUHBIX C(ep UeIOBEUECKON N TeIbHOCTH;

3 8 NPeOMemHOM HANPABIeHUU.!

. OBIIQZICHNE MAaTEMaTHYEeCKUMHU 3HAHUSAMH M YMEHUSMH, HEOOXOIUMBIMHM JUISI TPOJOJKEHHUS OOpa3OBaHMS, W3YUYCHUS CMEKHBIX
AUCOUIIINH, IPUMCHCHUS B HOBCG}IHGBHOI\/’I KHU3HU,



*CO31aHHC q)yH)IaMGHTa A1 MaTCMaTH4YC€CKOI'O pa3BUTUA, (1)OpMI/IpOBaHI/I5[ MCXAaHHU3MOB MBIIJICHUA, XapPAaKTCPHBIX JIA MaTeMaTHYeCKOHN
JCATCIIBHOCTH.

2. O0mas xapaKTepuCTHKA Y4e0HOro npeaMera

Cooeporcanue mamemamuueckoeo o00pa3oéaHusi B OCHOBHOM IIKoJe (OpPMHUpPYETCS Ha OCHOBE (DYHIAMEHTAIBHOTO sijipa IIKOJIBHOTO
MaTeMaTHueckoro oOpa3oBaHus. B mporpamMme OHO TpEACTaBIEHO B BHAE COBOKYITHOCTH COJIEPXATENbHBIX pa3/leioB, KOHKPETU3HPYIOIIUX
COOTBETCTBYIOIIHE OJIOKK (yHIAMEHTAIBLHOTO spa MPUMEHUTEIHHO K OCHOBHOM IKoute. [Iporpamma periaMmeHTupyeT o0beM MaTrepuania, 00si3aTeIbHOTo
JUTSI U3YYEHHUS B OCHOBHOM IIIKOJIE, a TAKXKE Ta€T MPUMEPHOE €T0 paclpeesieHHe MeXTy 5—6 u 7—9 kimaccamu.

ConepxaHue MaTeMaTHYeCKOro OOpa30BaHMS B OCHOBHOW IIKOJIE BKIIIOYACT CIEAYIOUIME pasfeibl: apugmemuxa, areedpa, yukyuu,
gepoamHoCcmb U cmamucmuka, ceomempus. Hapsny ¢ 3TUM B HEro BKJIKOYEHBI JBa JONOJHUTENBHBIX pa3lieNa: Jo2UKd U MHONCecmad,
MamemMamuxa 6 UCMOPUYecKOM pa3eUumuy, YTO CBS3aHO C peajM3aiyeil nenei oOIe-MHTEIUIEKTYaJIbHOTO M OOIIEKYIBTYPHOTO PAa3BUTHS yalUXCS.
Copnepkanre KaXAOrO M3 3TUX pa3fesioB pPa3BOPAYMBAETCS B CONEPIKATEIBHO-METOAMUYECKYIO JIMHUIO, NPOHM3BIBAIOIIYI0 BCE OCHOBHBIE pa3feiibl
COZIEpP’KaHMs MaTeEMaTHYECKOro 00pa30BaHus Ha JaHHOM CTYIIEHH 00Y4YEHHUS.

Coneprxanue pazzena «ApupMeTHKa» CIy>KUT 0a30i 11 JaTbHEHUIIEro U3yUeH s YJallluMUCI MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHUIO UX JIOTHYECKOTO
MBIIUICHHS, (POPMUPOBAHUIO YMEHUS TIOJIb30BAThCS AITOPUTMAMH, a TAKKe MPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B IMOBCEIHEBHOMN
KU3HU. Pa3BuTre MOHATHS O YHCI€ B OCHOBHOM IIKOJE CBSI3aHO C PAlMOHAIBHBIMU W HPPALMOHATIbHBIMU YHCIaMH, (GOPMUPOBAHHUEM NEPBUYHBIX
MIPEJCTAaBICHUI O AEWCTBUTEIBLHOM 4YMCIIE. 3aBEPILICHUE YUCIIOBOM JIMHMU (CUCTEMATH3aLUsl CBEAECHUA O JNEWCTBUTENBHBIX YMCIAX, O KOMIUIEKCHBIX
YHciax), Tak K€ Kak M Ooyiee CIoKHBbIE BOMPOCH! apudmeTnku (anroput™ EBkinna, ocHoBHast TeopeMa apu(METHKH), OTHECEHO K CTYNEeHHU O0OIIero
cpeaHero (IoJIHOTO) 00pa3oBaHUS.

Conepxanue pazzaena «Anrebpa» HampaBieHO Ha (OPMHUPOBAHHME Yy YYAIUXCS MAaTEMaTHUECKOTO amnmaparta IJis pelIeHus 3a/lad U3 PasHbIX
Pa3aenoB MaTEMATHKH, CMEXHBIX MIPEIMETOB, OKPYKAIOIIEH pealbHOCTH. SI3bIK anreOphl MO UEPKUBACT 3HAUCHUE MAaTEMATUKU KaK sI3bIKa JUIS MOCTPOCHUS
MaTeMaTU4eCKUX MOJeNiell MpOlLIeCCOB U SIBJICHUN peaJbHOro MHupa. B 3amaum u3ydeHus anreOpbl BXOIAT TaKkKe pPa3BUTHE AlTOPUTMUYECKOTO
MBIIDIEHHsI, HEOOXOAMMOTO, B YacTHOCTH, Ul YCBOGHMs Kypca WH(OPMATHKH, OBJIAJCHUS HaBBIKAMH JICIYKTHBHBIX paccyxneHuil. [IpeoOpasoBanme
CUMBOJIbHBIX (DOPM BHOCHUT cHelU(pUUECKHl BKJIaJ B pa3BUTHE BOOOPAXKEHUS YYalIMXCs, MX CIIOCOOHOCTEH K MaTeMaTHYecKoMy TBOpdYecTBy. B
OCHOBHOH MIKOJIe, Marepuajl TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIPAXKEHUH, a BOMPOCHI, CBA3AHHBIE C HPPALUOHAIBHBIMU BBIPAXKEHUSMHU, C
TPUTOHOMETPUUECKUMHU QYHKIIUSMU U TpeoOpa30oBaHUsIMU, BXOJAT B COJIEpKaHUEe Kypca MaTeMaTUKU Ha CTapliei cTyneHu oOydeHHs B IIKOJIE.

Conepsxanue paznena «DyHKIMI» HALEICHO HA TIOTYYCHUE IIKOJIBHUKAMU KOHKPETHBIX 3HAHUH O (YHKIMU KaK BaKHEHIIIEH MaTeMaTHUECKOM
MOJIeNM 7Sl OMHMCAaHUSl W MCCIENOBAaHUS Pa3HOOOpa3HBIX MporeccoB. M3yueHune 3TOro Marepuana CrocOOCTBYET Pa3BUTHIO Y YUAIIMXCS YMEHUS
WCTIONIb30BATh PA3JIMYHBIC SI3BIKM MATEMATHKH (CIIOBECHBIH, CHMBOJIMYECKHA, TpaQUUeCcKuii), BHOCUT BKJIJ B (DOPMHUPOBAHUE MPEACTABICHUN O POJIH
MAaTeMaTUKH B Pa3BUTUH LIMBUIIU3ALMHU U KYJIbTYpPHI.

Paznen «BeposiTHOCTh M CTaTUCTHKa» — OOS3aTEIbHBIN KOMITOHEHT IIKOJBHOTO OOpa3oBaHMs, YCHIMBAIOIIMHA €ro MPHKIAJHOE U TPAKTHUECKOE
3HaYeHHe. DTOT Marepuan HeoOXOIUM, TpeXkae BCero, A (OPMHUPOBAHHS Y ydaluxcs (PyHKIIMOHATBHOW TPaMOTHOCTH — YMEHHI BOCHPHUHUMATH U
KPUTUYECKH aHAJM3UPOBaTh WHGOpPMAIIMIO, TPEJCTABICHHYI0O B pa3iU4HbIX (POpMax, TMOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTUX PEaTbHBIX
3aBUCHMOCTEH, MPOBOIUTH MPOCTEUIINE BEPOSTHOCTHBIE pacyeThl. M3yueHrne OCHOB KOMOMHATOPHUKH IMO3BOJIMT y4YallUMCS paccMaTpUBaTh CIydaw,
OCYILIECTBIIATH EPeOOp U MOACUET YMCIIa BAPUAHTOB, B TOM YHUCIIE B IPOCTEHIINX MPUKIIAJAHBIX 3a/1a4ax.



[Ipn w3yyeHWHM CTATUCTUKH M BEPOSTHOCTH PACIIMPSIOTCS TMPEACTABICHUS O COBPEMEHHON KapTHHE MHpPAa W METO/AaX €ro HMCCIEIOBAHUA,
(bopMpreTcs[ IMIOHUMAaHHE POJIN CTATUCTHKH KaK HCTOYHHKA COIIUAJIBHO 3HAYNMOI I/IH(i)OpMaI_[HI/I H 3aKJIaJIbIBAOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJICHUS.

Lens comepkanmss paznena «leomeTpus» — pa3BUTh y YYAIUMXCS TMPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTMUECKOE MBIIUICHHE ITyTeM
CHCTEMaTHUYECKOTO M3YYEHHsI CBOWCTB I€OMETpUYECKHX (Uryp Ha IUIOCKOCTH M B MPOCTPAHCTBE U MPUMEHEHHUS ATUX CBOMCTB MPH DEIHICHUU 3a]a4
BBIUMCIIUTENBHOTO U KOHCTPYKTUBHOIO XapakTepa. CyIlecTBEHHas poJjib IPU 3TOM OTBOJIUTCS Pa3BUTHUIO TI'€OMETpHUecKON MHTyuuuu. CoderaHue
HaTJISITHOCTH CO CTPOTOCTBIO SIBJISIETCS HEOTHEMIJIEMOM YacThI0 TEOMETPUIECKUX 3HAaHUN. MaTepuait, oTHocsmiics K 610kaM «KoopauHatey u «BeKTophi»,
B 3HAYUTEIIHHOM CTEIICHH HECET B ce6e MCXKIPCIMCTHBIC 3HAHUA, KOTOPBIC HAXOAAT MPUMCHCHHUC KAK B PA3JIMYHBIX MATCMATUYCCKUX AUCHUILINHAX,
TaK U B CMEXHBIX IIpeIMeTax.

Paznen «Maremarvika B MCTOPUYECKOM Pa3BUTHID) TPETHA3HAYCH sl (POPMHUPOBAHHS TPEJCTABICHUI O MaTeMaTWKE KaK YacTH YeIIOBEUECKON
KYJIbTYpbl, A5 OOIIEro Pa3BUTUS HIKOJIBHUKOB, AJISl CO3JAHUS KyJIbTYpPHO-HCTOpUYECKOil cpeabl oOyueHus. Ha Hero He BblAeNseTCS CHENHUATIBHBIX
YPOKOB, YCBOEHHE €ro He KOHTpPOJHpYETCs, HO COJEpKaHHE 3TOr0  pas3jelia OpPraHMYHO NPHCYTCTBYeT B y4eOHOM Mpoliecce KaK CBOEro poja
TYMaHUTapHBIA (OH MPU PaCCMOTPEHUH MPOOJIEMATUKNA OCHOBHOTO COJIEP)KaHUSI MAaTEMAaTHIECKOT0 00pa30BaHusl.

IleHHOCTHBIE€ OPMEHTHPLI COAEPKAHNUS YIeOHOT0 MPeIMeTA.

Maremarudeckoe 0Opa3oBaHHE UIPaeT BaXKHYIO POJb Kak B TPAKTUYECKOW, TaK W B JTYXOBHOW KM3HU oOmiecTBa. [IpakTuueckas cTOpoHa
MaTeMaTHIeCKOT0 00pa3oBaHMs CBsi3aHa C (DOPMHUPOBAHHEM CIIOCOOOB NIESATEIBHOCTH, JTyXOBHAS — C WHTEJUICKTYAJbHBIM DPa3BUTHEM YEJIOBEKa,
(hopMHUpOBaHHEM XapaKTepa 1 00IeH KyJIbTypHI.

[TpakTrdeckasi TIOJE3HOCTh MaTeMaTHKH OOYCJIOBJICHA TEM, YTO €€ MPEIMETOM SIBISIFOTCS (DyHIaMEHTAIbHBIE CTPYKTYpPhl PEalbHOTO MUpa:
MPOCTPAaHCTBEHHBIC (DOPMBI M KOJTMYESCTBEHHBIC OTHOIIICHUSI — OT MPOCTEHIIHNX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OITBITE, A0 JOCTATOYHO CJIIOXKHBIX,
HGO6XOI[I/IMBIX IJId pa3dBUTHA HAYYHBIX M TCXHOJOTMYCCKUX I/IIICf/’I. be3 KOHKPCTHBIX MAaTCMAaTUYCCKUX 3HAHUU 3aTPYAHCHO ITOHMMAHHC ITPUHIUIIOB
YCTPOMCTBA M WCIIOJBb30BaHUSI COBPEMEHHOM TEXHWKH, BOCHPHSATHE W WHTEPIPETAIHsl Pa3HOOOPA3HOM COIMAIbHOW, YKOHOMHYECKOH, MOJUTHUECKOH
nHpopMaIuu, ManodpQPeKTUBHA OBCETHEBHAS MPAKTHUECKAs IEATEIBHOCTh. KakoMy 4enoBeKy B CBOEH >KM3HU MPUXOAUTCS BBINOIHATH JOCTATOUHO
CJIO’KHBIC PacyeThl, HAXOWUTh B CIIPABOYHUKAX HY)KHBIC (POPMYIIBI M TPUMEHSTH WX, BJIAJICTh MPAKTUYECCKUMU MPUEMAMU TEOMETPUYECKUX M3MEPEHHUN U
MIOCTPOEHUH, YMTaTh UH(HOPMAIIMIO, IPE/ICTABICHHYIO B BUAY TaOJHUII, JHarpaMm, Tpa)uKoB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIy4alHBIX COOBITHH,
COCTAaBIISITh HECIIOKHBIC aJITOPUTMBI U JIP.

be3 6a3oBoli MaTeMaTHYECKOM MMOJITOTOBKM HEBO3MOXKHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEIOBEKOM. B IIkoJie MaTeMaTHKa CITy>KUT OTIOPHBIM
MPEMETOM JUIsSi U3YYCHHs CMEXHBIX NUCIMIUIMH. B TOCie IIKONBHON KH3HU PEaTbHOW HEOOXOIUMOCTHIO B HAIIM JHH SBISETCS HENPEPHIBHOC
o0Opa3oBaHue, 4TO TPeOyeT IMOHOIIEHHON 0a30BO 00IIE00pa3oBaTEIbHON MOATOTOBKH, B TOM YHCIE M MaTeMaTHUeckoW. M HakoHel, Bce OOJIbIIe
CIICIMATBHOCTEH, TJIc HEOOXOIUM BBICOKUI YPOBEHb OOpa30BaHMs, CBS3aHO C HEMOCPEJACTBCHHBIM NMPUMEHEHHEM MaTeMAaTHUKU (9KOHOMHUKA, OH3HEC,
¢uHaHCHI, (hU3UKa, XUMUS, TEXHUKA, HHPOPMATHKA, OMOJIOTHS, TICUXOJIOTHA U Ap.). TakuM o0pa3oM, pacmmpsieTcst Kpyr IIKOJBHUKOB, IUI KOTOPBIX
MaTeMaThuKa CTAHOBUTCS 3HAYMMBIM TIPEIMETOM.

I[J'ISI JKN3HU B COBPEMCHHOM 06HICCTBC BAaXHBIM SABJIACTCS q)OpMHpOBaHI/IC MAaTeMaTU4€CKOro CTWJIA MBIIICHUA, HTPOABIIAIOMICTIOCS B
OTIpENICJICHHBIX YMCTBCHHBIX HaBBbIKax. B mporiecce MaTeMaTHYeCKOH JNESTENbHOCTH B apCeHal MPUEMOB M METOJOB YEIIOBEUECKOTO MBIIIICHUS
€CTCCTBCHHBIM 06p330M BKJIIOYAIOTCA WHAYKLIWUA W ACOYKIWA, O606HIGHI/IC MU KOHKpPCTU3aluA, aHAJIU3 U CHUHTC3, KJ'IaCCI/ICbI/IKaIII/IH n CucTeMarusanuAi,
abctparupoBanue u aHajorusa. OOBEKTHI MaTeMaTHMYECKHX YMO3aKIIOUYEHUH W MpaBWia MX KOHCTPYHPOBAHUS BCKPHIBAIOT MEXAaHU3M JIOTMYECKUX
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MIOCTPOEHUH, BEIpaOaThIBAIOT YMEHUS (OPMYIUPOBATh, 00OCHOBBIBATH U JIOKA3bIBATh CY)KJICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MbllluieHue. Beaymas
POJIb MPUHAUIKUT MaTeMaTUKe B (OPMHUPOBAHUH AJTOPUTMHUYECKOTO MBIILJIEHHUS U BOCIUTAHUM YMEHUH JEHCTBOBATh 0 3aJaHHOMY aJrOPUTMY U
KOHCTPYHUPOBATh HOBBIE. B X0z1€ perienus 3a1a4 — OCHOBHOM yueOHOM NesITebHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOpUYECKas M MPUKIIIHAs
CTOPOHBI MBIIIJICHUS.

OOyuyeHne MaTeMaTHKE JaeT BO3MOXKHOCTh PAa3BHUBATh y YUYaIIUXCsl TOUHYIO, SKOHOMHYIO U MH(OPMATHBHYIO peyb, yMEHHE OTOMpaTh Hambosee
MTOJTXOJISIIIINE SI3BIKOBBIC (B YaCTHOCTH, CHMBOJIMUECKHE, TpadruecKue) cpeIcTBa.

MaremaTndeckoe 0Opa3oBaHHE BHOCHT CBOM BKJIaJl B (JOPMHUPOBAHKE OOIIEH KyIbTyphl yenoBeka. HeoOXoMMMbIM KOMITOHEHTOM OOIIEi KyIbTyphl
B COBPEMEHHOM TOJIKOBAaHHMHU SBJIAETCS OOlIee 3HAKOMCTBO C METOJaMHU IO3HAHUA JI€HCTBUTEIBHOCTH, NPEACTABICHHE O NpEAMETe U METOAe
MaTeMaTHKH, €r0 OTJINYHMS OT METOJOB €CTECTBEHHBIX W T'YMaHHTapHBIX HayK, 00 OCOOEHHOCTSAX NMPHUMEHEHHS MAaTEeMaTHUKH JJIsl peIICHUs] HAyYHBIX H
MPUKJIAIHBIX 337ad.

M3ydeHne MaTeMaTHKH CIIOCOOCTBYET ACTETUUECKOMY BOCIIMTAHUIO YEIOBEeKa, MOHUMAHUIO KPACOThI U M3SIIECTBA MATEMAaTUYECKUX PACCYKICHUH,
BOCIIPUSATHIO T€OMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

HcTopus pa3BUTHS MAaTEMAaTHYECKOTO 3HAHUS JaeT BO3MOKHOCTH IMOMOJIHHUTD 3aI1ac UCTOPUKO-HAYYHBIX 3HAHUH HIKOJBHUKOB, CHOPMUPOBATH Y
HUX IPEACTaBICHUs O MaTeMaTHKe KaK 4acTH OOIeYeI0BeYeCKOW KyIbTyphbl. 3HAKOMCTBO ¢ OCHOBHBIMH HMCTOPHMUYECKMMH BEXaMH BO3HMKHOBEHUS U
Pa3BUTHSI MaTEeMaTHMYECKOW HAYKH, C UCTOPUEH BEIMKUX OTKPBHITHH, MMEHAMH JIIOEH, TBOPUBIIUX HAYKY, JOJDKHO BOMTH B MHTEIICKTYaJbHBIA Oarax
Ka)XJIOTO KYJIBTYPHOTO YeJIOBEKa.

3. Onucanue MecTa yueOHOro nmpeaMeTa, Kypca B yueOHOM ILIaHe
B yuebnoM 1urane Kozenbckoil mKoJbI - HHEpHATa npeamer «Marematrnkay B 5—6 Kiiaccax sIBJISICTCS MHTETPUPOBAHHBIM, a B 7—9 Kiaccax

nemurtest Ha «Anredpay u «I'eomeTpus».
Pacnipenenenue yueOHOro BpeMeHH MEX/y STUMH MPEAMETaMU MPEICTABICHO B TaOJIHIIE.

Knacent IIpenMeTbl MAaTEMATHYECKOT0 UK KosuyecTBO 4YacoB Ha CTyeHH OCHOBHOIO
o0pa3oBaHusA
5-6 Marematuka 442
7-9 Aure6pa 478
['eomerpust 193
Bcero 1113

[Ipenver «Marematuka» B 5—6 Kiaccax BKIIOYAeT apU(PMETHUYECKUN MaTepuai, SJIEMEHThl aireOpbl M TEOMETPUM, a TAKKE 3JIEMEHTHI
BEPOSTHOCTHO-CTATUCTUYECKOM JINHUU.




[Ipenmer «Anrebpay BKIIIOYAET HEKOTOPHIE BOMPOCH apu(METHKH, Pa3BUBAIOIIME YHCIIOBYIO JTMHUIO 5—O6 KJIacCOB, COOCTBEHHO anreOpanvecKuit
Marepuall, 3JICMCHTAPHBIC (bYHKHI/II/I, a TAKXKE 3JICMCHTHI BepOSITHOCTHO-CTaTHCTH‘IeCKOﬁ JIMHUH.

B pamkax yueGHOTrO mpeamera «['eoMeTpus» TPaAUIIMOHHO U3y4YaroTCs, BKIMI0BA TEOMETPHSI, JIEMEHTHI BEKTOPHOU alreOphl, TeOMETPUIECKUE
peoOpazoBaHusl.

B CUJ1y HOBU3HBI [JId MIKOJBI BCPOATHOCTHO — CTATUCTHYCCKOIO Marcepuajlla U OTCYTCTBUA MCTOAHYCCKUX TpaI[I/II_[I/Iﬁ BO3MOXHa
BapHaTUBHOCTH MPH €0 CTPYKTYpUpoBaHUU. Hauamo M3ydeHUs COOTBETCTBYIOIIETO MaTepHalia MOXKET ObITh OTHECEHO M K 5—6, 1 Kk 7—9 Kitaccam.
Kpome Toro, ero m3noskeHre BO3MOXKHO KaK B paMKax Kypca anreOpbl, TaKk M B BUJE OTAENBHOrO Moayist. [locneqnuii BapuaHT MOXKET ObITh pean30BaH
TOJILKO TIPH YCJIOBHH YBEJIMYEHHS YKCIIa YaCOB HA MaTEMaTHKY 110 CPABHEHHUIO C MHBAPUAHTHOM YacThio ba3ucHoro yueOHOro miaHa.

4. JINYHOCTHBIE, MeTaNpeIMeTHbIE H NMPeAMeTHbIe Pe3y/IbTaThl 0CBOCHHUS Y4eOHOro nmpeaMera.

W3y4eHre MaTeMaTUKU B OCHOBHOM IIIKOJIE IA€T BO3MOXKHOCTD O0YYaIOMIMMCS IOCTHYB CIEAYIOINX Pe3yIbTaTOB Pa3BUTHSL:

1) 6 auunocmnom nanpaeienuu:

* YMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTh CBOM MBICIH B YCTHOM M MUCHbMEHHOW peuu, IOHUMATh CMBICII ITOCTABJICHHON 3a/1a4u, BHICTPAaNBATh
apryMEeHTAIHIO, TIPHBOIUTH IPUMEPBI U KOHTPIPHMEPEI,

* KPUTUYHOCTH MBIIUICHHS, YMEHHE PACTIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BRICKA3bIBAHUS, OTJIIMYATh THIIOTE3Y OT (pakTa;

* MpEJCTaBIICHHE O MAaTEMaTHYECKOW HayKe Kak cepe 4elOBEeUeCKON JAeATeNbHOCTH, 00 dTamax ee pa3BUTHS, O €€ 3HAYNMOCTH JUIS
pa3BUTHS HUBUIN3AIINY;

* KpPEaTHBHOCTH MBIIUICHUS, MHUIIMATHBA, HAXOIYNBOCTh, aKTUBHOCTb IPH PEIICHUH MaTEMaTHYECKUX 3a/1a4;

* YMEHHE KOHTPOJHMPOBATH MPOIECC U PE3yJIbTAT YUeOHOW MaTEMaTUYECKOU eI TEIbHOCTH;

* CIIOCOOHOCTH K YMOIIMOHAIBLHOMY BOCIPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, pEUICHUN, pacCyKACHU;

2) 6 MemanpeomMemHoM HANPAGIEeHUU:

* MepBOHAYaJIbHBIC MPEACTABICHHUS 00 HACAX M O METOJaX MaTeMaTHUKH KaK yYHHBEPCAJIbHOM S3bIKe HAyKH M TEXHUKH, CPEICTBE
MOJICTUPOBAHHUS SBJICHUN U MIPOIIECCOB;

* yMEHHE BHJIETh MaTEMaTHYECKYIO 33/1a4y B KOHTEKCTE MTPOOIEMHON CUTYyAIH B APYTUX AUCHUILINHAX, B OKPY’KAIOIICH KU3HH;

* YMEHHE HaXOJHUThb B PA3JIMYHBIX UCTOYHHKAX WH(OpMaLHIO, HEOOXOAUMYIO ISl PEIICHHUS MAaTEMAaTHUYECKUX MPOOIeM, IPEACTaBISATh
ee B MOHIATHOH (opMe, TPUHUMATH PEIICHUE B YCIOBUAX HEMOIHON U N30BITOYHON, TOYHON U BEPOSTHOCTHON MH(POPMALIHH;

* yMEHHE IIOHMMATh M HCIOJIb30BaTh MaTEMAaTHUYECKHE CPEJCTBA HArJSAIHOCTH (TpauKu, IUarpaMMbl, TaOJIHIBI, CXEMBI U JIp.) IS
WUTIOCTPAIlUN, HHTEPIIPETAIUHN, apTyMEHTAIHH;

* YMEHHE BBIJIBHUTATH THUIIOTE3bl IPU PEIICHUH yYEOHBIX 3a7a4, IOHUMAaTh HEOOXOAMMOCTh UX IPOBEPKHU;

* YMEHHE NPUMEHSTh HHAYKTUBHBIC U JETyKTHUBHBIE CIIOCOOBI pacCyKACHUH, BUACTh Pa3INUHbIC CTPATETUU PEIICHUS 3a/1a4;

* MOHWUMAaHUE CYNIHOCTH aJTOPUTMHUYECKUX MPEANUCAHUN U YMEHHUE JEHCTBOBATh B COOTBETCTBHH C MPEITIOKEHHBIM aJITOPUTMOM;

* yYMEHHE CaMOCTOSITEIHHO CTAaBUTH LI€TH, BRIOMPATh M CO3/1aBaTh aJITOPUTMBI JUIsl PEIICHUs Y4eOHBIX MaTeMaTHUECKUX MPoOiem;

* YMEHHE IJAHUPOBATh U OCYHIECTBIIATH IEATEIbHOCTD, HAIIPABJICHHYIO Ha PEIIEHHE 3a7]a4 NCCIIEI0BATEILCKOIO XapaKTepa;

3) 6 NpeOMemHOM HANPAGIEeHUU:

* oBjajaeHue 0a30BBIM MOHATUWHBIM aImapaToM IO OCHOBHBIM pa3jesiaM COJIep)KaHUs, MPEICTaBICHHE 00 OCHOBHBIX M3Yy4aeMBbIX
NOHATUSX (Y4HCI0, TeoMeTpuyeckas ¢urypa, ypaBHEeHHE, QYHKIHUSA, BEpPOSTHOCTb) KaK BaXXHEWIIMX MAaTEMaTHYECKUX MOJEISIX,
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MO3BOJISIOIINX ONKMCHIBATh U U3y4aTh PEaIbHbIE MIPOLECCHI U SIBJICHUS;

* ymMeHHe paboTaTh C MaTeMaTUUYECKHUM TEKCTOM (aHaJW3UpOBaTh, M3BJIEKaTh HEOOXOAMMYIO MH(GOpPMAIUIO), TPAMOTHO MPUMEHSTH
MaTEMaTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3jINyYHbIC SI3bIKM MAaTEMATHKH;

* YMEHHUE NPOBOAUTH KiacCU(UKALMH, JIOTHUECKHEe OOOCHOBaHUs, 10OKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUI;

* YMEHHE pacno3HaBaTh BHUJIbl MAaTEMAaTHYECKUX YTBEPKICHUM (aKCHMOMBI, OIIpEIEICHHUs, TEOPEMBI U Ap.), NpsAMBIE U OOpaTHBIE
TEOPEMBI;

* pa3BUTHE NPEICTABICHUN O YMCIE M YHUCIOBBIX CUCTEMAaX OT HATypPaJbHBIX A0 ACHCTBUTEJIbHBIX YHCEJ, OBJIAJICHUE HABBIKAMHU
YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUNCIICHUI;

* OBJIQJICHUE CHMBOJBHBIM SI3BIKOM aireOphl, IpUEMaMH BBINIOJIHEHHUS TOXISCTBEHHBIX MpPeoOpa3soBaHUN pallMOHAIBHBIX
BBIPA)KEHUH, pElIeHUs] ypaBHEHUN, CUCTEM YpPaBHEHUM, HEPABEHCTB M CHUCTEM HEPABEHCTB, YMEHHE HCIOJIb30BaTh MJEH0 KOOPAMHAT Ha
IJIOCKOCTH JUII HMHTEpIpETallui ypaBHEHUW, HEPaBEHCTB, CHUCTEM, yMEHHE MPHUMEHATH aireOpandyeckue mnpeoOpa3oBaHUs, armapar
YPaBHEHUM M HEPABEHCTB JJIs PEUICHUs 3a1a4 U3 Pa3IN4HbIX Pa3JeioB Kypca;

* OBJAJICHUE CHCTeMOH (YHKIIMOHAIBHBIX TMOHSATHH, (YHKIIMOHAIBHBIM S3BIKOM M CHUMBOJUKOW, YyMEHHME Ha OCHOBE
(YHKIIMOHAIbHO-TpaUUECKUX NPEACTABICHUM OMUCHIBATh U aHAJIN3UPOBATh peaJIbHbIE 3aBUCUMOCTH;

* OBJIQJICHUE OCHOBHBIMH cHOCOOaMU TPEACTAaBICHUS W aHAJIM3a CTAaTHCTUYECKUX JIaHHBIX; HaJlUuhe NPEJACTaBICHHH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peajJbHOM MHUPE U O Pa3JIMYHBIX CIOCO0AX UX U3YUEHHs, O BEPOATHOCTHBIX MOJEIAX;

* OBJIAJICHUE T€OMETPUUYECKUM SI3BIKOM, YMEHHME HCIIOJb30BaTh €ro ISl ONMCAHUS NPEIMETOB OKPYXKAIOLIETO MHUpa, pa3BUTHE
IPOCTPAHCTBEHHBIX MPEACTABICHUN U N300pa3UTEIbHBIX YMEHUM, IPUOOpETEHHE HAaBBIKOB F'€OMETPUUECKUX OCTPOCHUI;

* YCBOCHHE CHCTEMAaTHYECKUX 3HAHUU O IUIOCKMX (UTypax M UX CBOWCTBaX, a TakKe Ha HArilsiAHOM YPOBHE — O MPOCTEHIIHNX
IPOCTPAHCTBEHHBIX Te€JIaX, yMEHHE NPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX JUIS PEIICHUs] TEOMETPUUECKUX U MPaKTUUECKUX 3a/1ad;

* YMEHHS U3MEPSTh JIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HUCIIOJIb30BaTh (DOPMYJBI JJII HAXOXJCHHS MEPUMETPOB, IUIOIMIAACH M
00BEMOB T€OMETPUUECKUX (PUTYP;

* YMEHHME MNPUMEHSATh U3YyUYEHHBIE NOHSITHUS, PE3YyJbTaThbl, METOAbl ISl PELUICHUS 3a7ad NPAKTUYECKOTO XapaKTepa M 3aaay H3
CMEXXHBIX JUCHMIIJIMH C UCIIOJIb30BAHUEM IIPU HEOOXOJUMOCTH CIIPABOYHBIX MaTEPHAJIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA.

HarypanbHblie yncia. JIpoou. PannonajabHbie Yucaa
Y4eHUK Hay4uTCs:
v TIOHUMATh OCOOEHHOCTH JECATUYHON CHCTEMbI CUMCIICHUSE;

v OIICPHUPOBATE MMOHATUAMHU, CBA3AHHBIMHA C ACIIMMOCTBIO HATYPAJIIBHBIX YUCCIT;
4 BbIPAKAaTh YUCJIda B SKBUBAJICHTHBIX (I)OpMaX, BBI6I/Ipa${ HauoOoee MoAXOoA41Iy0 B 3aBUCUMOCTH OT KOHerTHOﬁ CUTyalluu,
4 CpaBHHUBATh U YHIOPAAOUYMUBATH PAllMOHAJIBHBIC YHUCJIA,
4 BBIITOJIHATL BBIYUCIICHUA C pallMOHAJIbHBIMHA YUCIIAMU, COUCTAasl YCTHBIC U ITMCbMCHHBIC HpI/IéMBI BLI‘-IPICJ'ICHHIZ, MMPUMCHCHHUC KAJIBKYJIATOPA,
4 HCIIOJIb30BATh MOHATHA U YMCHHS, CBA3AHHBIC C ITPOIMMOPIUOHAJIBHOCTBIO BEJINYHH, IPOUCHTAMHU, B XOAC PCIICHUA MATCMATUYCCKUX3a/la4d U
3aaa4 U3 CMCIKHBIX ITPEAMCTOB, BBITIOJIHATH HCCIIOKHBIC ITPAKTUYCCKUC paCLIéTBI.
Yuenux nonyuum 603mooicnocmo.




V' NO3HAKOMUMbCS C NO3UYUOHHBIMU CUCTEMAMU CYUCTEHUS C OCHOBAHUAMU, omauynbimu om 10;
V' yenybume u pazeums npeocmasieHus 0 HaAmypaibHblX YUCLAX U CEOUCMBAX OCAUMOCTIU,
V' HAyuumbCA UCNONb306aMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTCHUA, NPUOOPECmU NPUBBIYKY KOHMPOIUPOBAMb 6bIYUCICHUS, GblOUDAsL
nOOX00sAWULl O CUMYayuu cnocoo.
JleicTBUTEIbHBIE YHCJIA

Y4eHUK Hay4YuTCs:

v HCIOJIb30BAaTh HAYAJIBHBIC IMTPCACTABJIICHHUA O MHOKCCTBC I[CflCTBHTGHLHBIX YHUCCII,
4 OIICPHUPOBATE ITOHATUCM KBAAPATHOI'O KOPHS, IPUMCHATE €I'0 B BBIYHUCIICHUAX.

Yuenux nonyuum 603mo4cHoCmb.

v’ pazeumv npedcmasienue O UYucie U YUCIOBbIX CUCMEMAX OM HAMYPAIbHBIX 00 OCUCMEUMENbHbIX YUCEL, O POJU GbIMUCICHUL 6
npakmuke;
V' pazeums u yernyoums 3HaHUs 0 0eCAMUYHOL 3aNUCU OCUCIMEUMEIbHBIX YUCeN (RepuodudecKue u Henepuoouieckie opoou,).

N3mepenusi, npudInKeHusl, OUEHKHU

YUYeHUK HaVIUTCS:
\/ HCIIOJIB30BAaTh B XOI€ pemeHI/m 3a1a4 BHeMeHTapHBIe HpGI[CTaBHeHI/ISI, CBi3aHHBIC C HpI/I6JII/I)KéHHBIMI/I 3HAYCHHUAMMU BCIIMYHH.

Yuenuxk nonyuum 603moxcHocmo.
4 NOHANb, 4YmMO YUcCjioebvle aaHHble, Komopble UCNOJb3YIOMCA onst xapakmepucmuku 00vexmos OKpystcaroweco mupa, Ae6aAmcs

NPeUMYUeCmEeHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUU, COOEPHCAUWUXC 8 UHPDOPMAYUOHHBIX UCHOUHUKAX,
MOJICHO CYOUMb O NOCPEUHOCU NPUOTIUNCEHUS,
V' NOHAMb, YMO NOZPEUHOCb PE3YIbMAMA GbIYUCTEHUT OONNCHA ObIMb COUSMEPUMA C NO2PEUHOCTBIO UCXOOHBIX OAHHBIX.

Auredpanyeckune BbIpasKeHUs

YueHUK HAYIUTCS:
4 ONCpHUpPOBATh IOHATUAMH «TOXIACCTBO», «TOKIACCTBCHHOC HpCO6p2130BaHI/I€», pemiath 3aaadyv, COACPIKAIINC 6YKB€HHI>IC JaHHBIC,

pabotath ¢ hopmyamu,

v’ BBIOJHATD MPE0OPa30BaHUs BBIPAKEHUI, COICPKAIIMX CTEIICHH C IEIBIMH IOKA3aTEIIMU U KBaJAPATHBIC KOPHHU;

v/ BBINOJHATH TOXICCTBEHHBIC MPEOOpPA30BAHKS PAMOHAIBHBIX BBIPAKCHHH HA OCHOBE MpPABHJ JCHCTBUI HaJ MHOTOWICHAMH U
anreOpanyecKuMH IpoOsMu;

v’ BBINOJHATD Pa3I0KCHAE MHOTOUYJICHOB HA MHOYKHTEIIH.

Yuenuk nonyuum 603moocHocmes Hay4umsbca.
V' bINONHAMb MHO20WA206bLE NPEOOPAZ06AHUS PAYUOHATLHBIX GbIPANCEHUL, NPUMEHAA WUPOKUL HAOOD CNOCOO06 U NPUEMOE;
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V' npumensmes moodcoecmeennvle npeodpazoeanus Ol pewenus 3a0ay U3 pasiudHbiX pazoenos Kypca (Hanpumep, ONs HAXONCOCHUS.
Haubo1bule20/HauMeHbULe20 3HAUEHUS BbIPANHCEHUSL).

YpaBHenust
Y4yeHuk Hay4uTCc:

v/ pemarth OCHOBHBIE BU/IbI PAlIMOHAIBHBIX YPABHEHHUI ¢ OJIHOM MEPEMEHHOMN, CUCTEMBI JIBYX YPABHEHHH C IBYMs IEPEMEHHBIMU;
v\ NOHMMaTh ypaBHEHHE KaK BaKHEUIIYI0O MATEMAaTHYECKYIO MOJENb JJIs ONHMCAHWS M M3YYEHHS Pa3sHOOOpasHBIX pPealbHBIX CHTYAIUi,
peliaTh TeKCTOBBIE 33]]a4l aNreOpandeckuM METOA0M;

v\ npuMeHSTh TpaduuecKWe NPEJICTABICHHS IS MCCIIEJ0BAaHMs YpPaBHEHHH, MCCIEIOBAHUS W PEIICHUS CHCTEM YPaBHEHUM C JBYMS
MepEMEHHBIMHU.
Yuenuk nonyuum 6o3mooicnocmy:
v’ o061ademo cneyuanbHbIMU NPUEMAMU PEULeHUs. YPAGHEHUT U CUCIEM YDAGHEHULL, Y6EPEHHO NPUMEHAMb annapam ypaeHeHull O peuleHusl
PA3HOOOPA3HBIX 3a0ay U3 MAMEMAMUKY, CMENCHBIX NPeOMemos, NPAKMUKU,

v’ npumensmoe 2paguueckue npedcmasienus Ol UCCIe008aHUSL YPABHEHUL, CUCIEM YPASHEHUL, COOepICauux OyKeeHHble Kodpduyuermel.
HepaBencrBa
YYeHUK HayIuTCs:

v’ TIOHUMATh U TIPUMEHSTH TEPMUHOJIOTHIO ¥ CHMBOJIMKY, CBI3aHHbIE C OTHOIIICHHEM HEPABEHCTBA, CBOMCTBA YKMCIIOBBIX HEPABEHCTB;
v/ pemiarth JIMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHONW W WX CHCTEMBI; PEllaTh KBaJIpaTHbIE HEPABEHCTBA C OMOPOW Ha rpaduueckue
IIPEACTABIICHMUS;
v/ IIpUMEHSTH alnapar HePaBEeHCTB JIIs PELICHHs 3a/1a4 U3 PA3JINYHbIX Pa3/IelioB Kypca.
Yuenuk nonyuum 603M0CHOCIb HAYYUMbCA.
v’ pasHooOpasHviM npuémam O0OKA3AMenbCmea HepaseHcms; YEePeHHO NPUMEHAMb Annapanm HepageHcme OJisi PeuleHusl PA3HOOOPA3HbIX
MamemMamuyeckux 3a0ay u 3a0a4 U3 CMeJICHbIX NPEOMemos, NPAKMUKU,

V' npumensme  epaguueckue npedcmagienus Ons  UCCICO08AHUS HEPABCHCMS, CUCMEM HEPABCHCMS, COOePHCAWuUx OyKEeHHble
K03 uyuenmeoi.

OcHoBHbIe MOHATHSA. YHCI0BbIE PYHKIIUA
YueHUK HayYuTCH:

v NOHMMATh M MCIIOJIb30BaTh (DYHKIIMOHAIBHBIE IOHSITHUS U SI3bIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUCHHUS);
v’ CTpOUTH rpaduKy dJIEMEHTAPHBIX (PYHKIMI; UCCIIE0BATH CBOMCTBA YMCIIOBBIX (DYHKIMH HA OCHOBE M3y4YEHHs TOBEIAEHUS UX rPpaduKoB;
v noHuMarh (PYHKIMIO KaK Ba)KHEHIIYI0O MaTEMaTHYECKYO MOJIENb JUIS OMMCAHUS MPOIECCOB M SBJICHUM OKPYKAIOMIEr0 MUpA, IPUMEHATh
(GYHKIIMOHATBHBIN S3BIK IS OIIMCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MEXTy (PHU3NIECKIMU BETHIHMHAMH.
Yuenux nonyuum 603m0oxicHOCmb HAYHUMBCAL:
V' npoeooums uccnedosanus, CeA3aAHHbIe C U3YUEHUeM CE0UCME (DYHKYULL, 6 MOM HUCLe C UCNOIb306AHUEM KOMNbIOMEpPd, HA OCHOBEe
epaghuros uzyueHHvIX QYHKYULl cmpoums Ooaee ClodiCHble epaguru (KycouHO-3A0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);
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v’ ucnonvzoeamv (GYHKYUOHATbHBIE NPEOCMABNICHUSA U CEOUCMEA (QYHKYULL Ol PeueHus MAmemMamu4eckux 3a0au u3 pasiudHblx pazoenos

Kypca.
YucyioBbIE MOCJIEI0BATEIHLHOCTH
YueHnK Hay4IHUTCS:
v\ NOHMMATh M HCIOIL30BaTh A3bIK MOCIEI0BATENLHOCTEN (TEPMHUHBI, CAMBOIMYECKUE 0003HAYEHNS);

v npuMeHsSTh (GOPMYIIBI, CBSI3aHHBIE C apU(PMETHIECKON W IE€OMETPHUYECKON MPOTPECcCHeid, W ammapaT, cOPMHUPOBAHHBIN MPH M3YYCHUH
JPYTUX pa3lieloB Kypca, K PelIeHUIO0 3a/1a4, B TOM YUCJIE€ C KOHTEKCTOM U3 PeabHOM KU3HU.
Yuenuk nonyuum 603mM04CHOCIb HAVHUMbCA:
v’ pewamo KOMOUHUPOBAHHBIE 3A0AHU C NPUMEHEHUEM POPMYT N-20 YACHA U CYMMbL NEPEbIX N YICHOE APUDMEMUUECKOU U 2e0MEeMPUYECKOlU
npozpeccuu, NpUMeHsisl npUu IMoM annapam ypasHeHul 1 HepaseHcms;

V' nonumame apu@memuyeckyio u 2eomMempudecKyio npozpeccuio Kak (QYHKYUY HamypaibHo20 apeyMeHma,; CeA3bléans apuhmemudecKyio
npocpeccuro ¢ JUHEUHbIM POCMOM, 2e0OMEMPUUECKYI0 — C IKCHOHEHYUANbHBIM POCIOM.
OnucarejbHas CTATUCTHKA
Y4eHuK HayYuTCs MCIIOJIb30BaTh MPOCTEUIITNE CIIOCOOBI MPEICTABICHHUS U aHAIN3a CTATUCTUICCKUX JaHHBIX.
Yuenuk nonyyum 603M0iCHOCMb NPUOOPeCcMU NEPBOHAYANLHBIN ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOCHUU ONPOCd 0OWeCmE8EeHHO20
MHEHUSL, OCYUWeCmEIamb UX AHANU3, NPeOCMABIsIMb pPe3ylbmambl ONpocd 8 ude mabauysl, OUASPAMMbI.
CayuaiiHble cOObITHSI U BEPOSITHOCTH
Y4eHuK HayIuTCsl HAaXOUTh OTHOCUTEIBHYIO YaCTOTY ¥ BEPOSATHOCTh CITy4aHOTO COOBITHSI.
Yuenux nonyuum 603moxcHOCmMbnpuoOpecmu onvlm HPOBEOeHUsl CAYHAUHLIX IKCNEPUMEHMO8, 6 MOM HUCle C NOMOWbI0 KOMNbIOMEPHO20
MOOeNUPOBaHUsl, UHMEPNPEMAYULU UX Pe3YTbMAMO8.
KomOunaTopuka
Y4yeHnuk HayuuTcs pemaTh KOMOMHATOPHBIC 33/1a4l Ha HAXO0XKACHUE Yniciia 00bEKTOB MM KOMOWHAIIAMN.
Yyuenuk nonyuum 603MOHCHOCMbHAYUUMBCS HEKOMOPLIM CReYUATbHBIM NPUEMAM peuleHUsi KOMOUHAMOPHBIX 3A0ay.
Harusignas reomerpus
YueHNK Hay4IHUTCS:
v/ pacro3sHaBaTh Ha YepTEkKax, PUCYHKAX, MOJEISAX U B OKPYKAIOIIEM MHUPE IIOCKKE M IPOCTPAHCTBEHHBIE TEOMETPUUECKUE (DUTYPEI;
v/ pacnosHaBaTh pa3sBEPTKH Ky0a, IPIMOYrOJILHOIO NapajuleenuIea, NpaBuaLHON MMpaMUIbL, IMIMHIPA U KOHYCA;

v’ CTPOMTH pa3BEPTKU Ky0Oa M MPSMOYTOJIBHOTO Mapalie/ieuea;

v/ OmpeeNsTh 10 JINHEHHBIM pa3MepaM pa3BePTKU HUrYphI TMHEHHbBIE pasMepbl caMoil QUTYpPBI B HAOOOPOT;
v’ BBIYUCIIATH 00BEM MPAMOYTOIBLHOTO TMApaLICICITHIIC A,
Yuenuk nonyuum 603m0cHOCHIb:
V' Hayuumocs 8b14UCIAMb 00BEMBL NPOCMPAHCIMEEHHBIX 20MEMPUHECKUX DUSYP, COCMABLEHHBIX U3 NPAMOY20IbHBIX NAPALIENENUNE00s;
v’ yenybumo u pazéums npeocmasienuss 0 NPOCMPAHCMEEHHBIX 2eOMEMPULECKUX PUuypax;

V' HAyuumb s npuUMeHsimes NOHAMue pa3gepmKu OJisk 6bINOIHEHUSL NPAKMUYECKUX PACUEMOE.
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I'eomeTpuueckue purypnbi
Yyenuk Hay4IuTCS:

v
v
v

v
v

MOJIb30BATHCS S3BIKOM T€OMETPHUH JJISl OTIMCAHUS IPEIMETOB OKPY>KAIOIIET0 MUPa U UX B3aUMHOT'O PACIIONIOKECHHUS;

pacro3HaBaTh U H300paxkaTh Ha YEPTEKaxX U PUCYHKAX TeOMETpUUYecKre (GPUTypbl U UX KOHPHUTypaIiH;

HaxOJIUTh 3HAYCHHUS JJIMH JTUHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHUS, TPaayCHYI0 Mepy yrioB ot 0° go 180°, mpumMeHsis onpeneneHus,
CBOICTBA U pU3HAKU GUTYDP U UX JIEMEHTOB, OTHOIIEHUS GUryp (paBeHCTBO, 0100KE, CAMMETPHUH, IIOBOPOT, NMapaljieNIbHbII epeHoc);
OTIepUPOBAThH C HAYAIBHBIMU MOHATUSMHU TPUTOHOMETPUH U BBITIOJIHATD JIEMEHTapHbIE ONlepalvy HaJl PYHKIHUSIMH YTJIOB;

pemaTh 3a1a4d Ha J0Ka3aTelbCTBO, OMUPAsCh Ha M3YyUYEHHBbIE CBOMCTBA (PUIYp M OTHOLICHUH MEXIy HUMH M HPUMEHSS H3y4eHHbBIC
METO/Ibl JOKa3aTENbCTB;

pelIaTh HECJIOXKHBIE 3a7aUl Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE QJITOPUTMBI IOCTPOEHHUS € IOMOIIBIO LIUPKYJISl U TMHEUKHY;

pelaTh NpocTeiilne IIaHUMETPUUYECKNE 3a]Ja4l B IIPOCTPAHCTBE.

Yuenux xk nonywum eoszmooicnocmeo.

v

v

v
v

081a0emb Memooamu peutenus 3a0ay Ha BbIYUCIEeHUs U 00KA3amMelbCmed: Memooom Om HPOMUBHO20, MEeMmOOOM HOO000Us, MemoooM
nepebopa 8apuanmos u MemoooM 2eoOMempudecKux Mecnm moyex;

npuobpecmu onvim NPUMEHEeHUs. A12eOpPauiecko20 U MpUueoHOMempUuiecKko2o annapama u uoe 08UICeHUss NPU PeueHUul 2eoMempuUdecKux
3a0ay,

081a0emv  MPAOUYUOHHOU CXeMOU peuleHUs 3a0a4y HA NOCMPOeHUe C NOMOWDBIO YUPKYIS U JUHEUKU. aHAAu3, NOCHmpoeHue,
00KA3ameIbCmeo U UCCiedosanue;

HAyYyumsCs peuams 3a0ayu Ha NOCMpPoeHuUe MemoOoM 2eOMempuiecKko2o Mmecma modex u Memooom noooousi,

npuobpecmu onvim Ucc1e008aHUs CEOUCHE NIAHUMEMPUYECKUX USYD ¢ NOMOUbIO KOMNbIOMEPHBIX NPOSPAMM;

npuobpecmu onvim 6vINOJIHEHUS NPOEeKmMos no memam «I eomempuyeckue npeodpazosanus Ha niockocmuy, «llocmpoenue ompeskos no

dopmyne».

H3mepeHue reomeTpu4ecKux BeJTUYMH

Y4yeHuk Hay4uTCc:

v

v
v

WCTIOJIB30BaTh CBOMCTBA U3MEPEHUS JUTMH, TUTOMIA/ICH U YIJIOB MPH PEIICHUH 3a/1a4 Ha HAXOXK/ICHUE JUTUHBI OTPE3Ka, JITUHBI OKPYKHOCTH,
JUTMHBI TyTH OKPY>KHOCTH, TPayCHON MepHhI yTIa;
BBIYUCIIATH IUIOLIAHA TPEYTOJIbHUKOB, IIPSIMOYTOJIBHUKOB, IapAJIJIEIONPAMMOB, TpAIlleLUl, KPYTOB U CEKTOPOB;
BBIYUCIIATH JNIMHY OKPYXKHOCTH, JUIUHY AYTU OKPY>KHOCTH;
BBIYMCIIATh JJUHBI JUHEMHBIX 3JEMEHTOB (PUIyp M MX YIJIbl, UCHOJB3YS (POPMYJIBI JJIMHBI OKPY>KHOCTH U JUIMHBI IYTU OKPY>KHOCTH,
dbopmynsl mIomaneu Guryp;
pemarh 3a7a4d Ha JOKA3aTelbCTBO C HCIOJb30BaHUEM (OPMYJ IIUHBI OKPY)>KHOCTH U JUITMHBI AYTH OKPYXKHOCTH, (POpMyI Tiomaaei
uryp;
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v peliaTh NPAKTHUYCCKUC 3ala4i, CBA3AHHBIC C HAXOXKACHUEM I'COMETPUUCCKUX BCIIMYUH (I/ICHOJ’[BSYSI npu HCO6X0)II/IMOCTI/I CIIPaBOYHHUKU U
TEXHUYECKUE CPE/ICTBA).

Yuenuk nonyuum 603moocHoOCHb HAYUUMbCA!
V' gbluuCasime nAOWAoU Gu2yp, COCMAGIEHHbIX U3 08YX Uil 601ee NPAMOY20IbHUKOS, NAPAILEL02PAMMOS, MPEY2OIbHUKO8, KpYed U CeKMopa,

V' GbIMUCAAMb NAOWAOU MHO20Y20IbHUKOE, UCHOAb3YS OMHOULEHUS PAGHOBEIUKOCIMU U PABHOCOCMABIEHHOCTIUL,
V' npumensme anee6paudeckull u mMpuOHOMempuyecKuil annapam u uoeu O8UNCEeHUs NPU PeuweHuu 3a0ay HA GbIHUCILeHUe NIOWAoel

MHO20V20IbHUKOS.
Koopaunartsi
Y4eHuK Hay4IHuTCS:
v/ BBIUUCIIATH JJIMHY OTPE3KA [0 KOOPAUHATAM €r0 KOHIIOB; BEIUUCIATH KOOPAMHATEI CEPEAMHBI OTPE3Ka;

v’ HCIOJIB30BaTh KOOPIUHATHBIN METO ISl H3YUCHUS CBOMCTB MPSIMBIX M OKPYXHOCTEHA.

Vuenuk noayuum 603moxicHocmy:
v’ 061ademv KOOPOUHAMHBIM MEMOOOM PeUeHUs 3a0ay Ha 6bIYUCLCHUSA U OOKA3AMENbCMEd;

4 npuo6pecmu onsvlm UCNOJIb306AHUA KOMNbLIOMEPHBLX NPOcPAMM 0Nl AHATU3A YACHIHBIX cydaes 63auMHOCO pacnoslOHCeHUA OprJfCHOCmeZZ

U npAmMbIX;
v npu06pecmu onsvlm 6blNOJIHEHUA NPOEKNno6 Ha memy «prweHeHue KoopduHamﬁoeo Mmemooa npu peuteruu 30044 HA 6bIYUCAEHUS U
00KA3aMenbCmea.
BekTopbl

Y4yeHuk Hay4uTCc:
v/ oIepupoBaTh C BEKTOPAMH: HAaXOIUTh CYMMY M Pa3HOCTH ABYX BEKTOPOB, 3aJaHHBIX TI'€OMETPMYECKH, HAXOIUTh BEKTOp, DPAaBHBIA

IIPOU3BEICHUIO 3aJaHHOT0 BEKTOpa Ha YHCIIO;

v/ HaxOIWTh JJIsi BEKTOPOB, 3aJaHHBIX KOOPJMHATAMH: JJIMHY BEKTOPA, KOOPJMHATHI CyMMBI M Pa3HOCTH JBYX U 0OJice BEKTOPOB, KOOPAUHATHI
MIPOU3BE/ICHNS BEKTOPA HA YHUCII0, TPUMEHSISI P HEOOXOAUMOCTH COUYETATENbHbBIN, TIEPEMECTUTENbHBIN U PACTIPEIETUTENbHBIN 3aKOHBI;

v/ BBIYHCIIATH CKAISIPHOE MPOM3BEICHNAE BEKTOPOB, HAXOAUTH YO MEX/Y BEKTOPAMH, YCTAHABIMBATD TIEPIIEHIUKYISIPHOCTD TPSIMBIX.

Yuenux nonyuum so3mooicnocme.
v’ oenadems BEKMOPHbIM Memooom 0nist peuteHus 3a0ay HA BbLIYUCTICHUSL U ()OKas’ameJlbcmea;

v npuo6pecmu onvint 6bINOJIHEHUA NPOEeKmoe HA memMmy «NnpumeHeHue e6eKnmopHozco Mmemooa npu peuteHuu 3a0a4 Ha 6bIYUCTIEHUS U

00KaA3amelbCmea.
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5. Coneprkanue 0CHOBHOIO 0011ero 00pa3oBaHus M0 y4eOHOMY NpeaMeTy
APUOMETUKA

Harypaabnbie yuciaa. Harypanepasiii psg. Jlecarnanas cuctema cunciaeHus. ApudMeTnueckue IeHCTBUS ¢ HATypadbHBIMH YnciiaMd. CBOMCTBA
apu(PMETUIECKHX JTCUCTBUM.

CreneHb ¢ HaTypalbHBIM ITOKA3aTEIEM.

YucnoBble BBIPAKCHUs], 3HAUCHWE YMCIIOBOTO BhIpaxKeHUs. [Topsiok NeicTBUI B YMCIOBBIX BBIPAXKEHUSX, MCIIOJIb30BaHHE CKOOOK. Pemenue
TEKCTOBBIX 3aJ71a4 apU(PMETHICCKUMHU CITOCOOAMH.

Jenurenn u kpatHble. CBoiicTBa M Ipu3HaKu AenuMocTu. [IpocTele u cocTaBHbIE uucia. Pa3nojkeHne HaTypalbHOIO YHCIA Ha MPOCTHIE
MHOXUTENU. J[eIeHne ¢ OCTaTKOM.

Jpobu. OObikHOBeHHBIE npobu. OcHOBHOE CcBOHCTBO JApoOu. CpaBHEHHE OOBIKHOBEHHBIX JpoOeil. ApudmeTnueckue AEUCTBHUS C
OOBIKHOBEHHBIMU 1po0sMU. Haxok/ieHne 4acTu OT 1eJIOT0 U LIEJIOT0 10 €ro YacTH.

Hecstuunsie npobu. CpaBHEHUE AECATUYHBIX ApoOeil. Apupmernueckue AeHCTBUS C JeCITUIHBIMU ApoOsaMu. [Ipencrapnenue aecaTHUHON 1poOH B
BHJIe OOBIKHOBEHHOU IpoOU 1 OOBIKHOBEHHOH B BUJIE ACCATUYHOM.

ITporieHThI; HaXOKJIEHUE IPOLIEHTOB OT BEJIWYMHBI M BEJIWYMHBI IO €€ NpoleHTaM. OTHOIIEHHE; BBIPQ)KEHHWE OTHOIIEHUS B IIPOLIEHTaXx.
[Iponopuusi; OCHOBHOE CBOMCTBO MPOMOPIIHH.

Pemienne TeKCTOBBIX 3324 apu(pMETHIECKUMHU CIIOCOOAMH.

PanuonanbHbie yucaa. [lonoxxuTtenbHble U OTPULIATENBHBIE YHCIA, MOLYJb 4YUCiIa. MHOXECTBO LENbIX 4Hceld. MHOXECTBO palMOHAIbHBIX

[0
4HCeIT; PAlMOHATBHOE YHCIIO KaK OTHOIICHHE —, T/IE /1 -LEJI0e YHCII0, /1 — HATypaibHOe Yncio. CpaBHEHHE PalHOHAIBHBIX YHCEN. APHMETHICCKHE

JEUCTBUS C pallMOHAIbHBIMU yuciiaMu. CBoiicTBa apudmMernueckux aeicTBuil. CTEneHb ¢ LeIbIM T0Ka3aTelIeM.

JeiicTBuTe/bHbIC Yncaa. KBagpaTHbIil KOpeHb U3 uncia. KopeHb TpeThell CTENeHN.

TloHATHE 06 MPPALMOHAILHOM dYHCIe. VppalMoHaIbHOCT YHCIA V2 M HECOM3MEPHUMOCTh CTOPOHBI M JMArOHATM KBajpara. JlecsTHdHbIe
MPpUOIMKEHUS] UPPALIMOHATIBHBIX YUCEIL.

MHokecTBO JEHCTBUTENBHBIX YUCEN; MPEACTaBICHUE JEHCTBUTENBHBIX YHMCel B BHAE OCCKOHEUHBIX JAECATUYHBIX Jpoleil. CpaBHeHHE
JEUCTBUTEIILHBIX YHCEIL.

Koopaunarhas npsimast. I3006paxxeHue ynces ToukaMy KOOpAWHATHOM NMpsiMoi. YUKCI0BbIE IPOMEKYTKH.

N3mepenusi, npudiankeHns, oueHKH. Pa3mepbl 0OBEKTOB OKpY’KaroIIero Mupa (OT 3JEMEHTapHBIX YacTHll 10 BceneHHoi), ATUTeNbHOCTh
IIPOLIECCOB B OKpY’KaroieM Mupe. Boiaenenne MHoxkuTenst — crenenu 10 — B 3anucu ducia.

[TpubnmxkeHHOe 3HaYeHUE BEIUYHHBI, TOUHOCTh NpuOmmkeHus. OKpyrieHne HaTypalbHbIX YUCET U JECITUYHbIX ApoOeil. [Ipukunka u oueHka
pe3yIbTaTOB BBIYMCICHUMN.

AJITEBPA
AuareOpanyeckue BbIpakeHMsl. DyKkBeHHbIE BbIpaKeHUs (BBIpQKEHHUSI C IepeMEeHHbIMH). YunciioBoe 3HaueHHe OYKBEHHOIO BbIPa)KEHUSI.
JlonycTumble 3HaueHUs nepeMeHHbIX. [loficTaHoBKa BbIpaKeHU BMecTO nepeMeHHbIX. [IpeoOpa3oBaHre OyKBEHHBIX BBIPaXKEHUH Ha OCHOBE CBOICTB
apudmernyeckux aercTBuil. PaBeHCTBO OyKBEHHBIX BhIpaykeHUN. TOXKAECTBO.
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CreneHb ¢ HaTypaJbHBIM IOKa3areneM U ee cBoiictBa. OgHOWIEHb U MHOrowieHbl. CteneHb MHOrowieHa. Ciio)keHue, BHIYMTaHUE, YMHOXKEHUE
MHOrouwieHOB. PopMyJibl COKPAILIIEHHOIO YMHOXKEHMS: KBaJIpaT CyMMbI M KBajpaT pasHocTu. DopMysa pasHocTH KBajapatoB. [IpeoOpazoBaHue Lenoro
BBIPAXEHUSI B MHOTOWIEH. Pa3no)keHne MHOrOWwIEHOB Ha MHOKHUTENN. MHOrouieHsl ¢ ogHoi nepeMeHHoi. Kopens MHorounena. KBagpaTHelid TpexXuieH;
pa3noKeHue KBaJpPATHOIO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast 1pods. OCHOBHOE CBOMCTBO anreOpamdeckor npobu. CrokeHHe, BBIYUTaHHE, YMHOKEHHE, JEIeHHEe alreOpandecKux IpoOei.
Crenens ¢ LEIbIM [TOKa3aTelIeM U €€ CBOMCTBA.

ParronanbHble BBIpaXEHUS U UX MpeoOpa3oBaHus. Jl0ka3aTenbCTBO TOKIECTB.

Ksamparueie kopau. CBOHCTBa aprU(PMETHUYECKHX KBAJPATHBIX KOPHEW M HMX MPUMEHEHHE K MPEOOpPa30BaHUIO YHCIOBBIX BBIPAKCHUH |
BBIYUCIICHUSIM.

YpaBHenusi. YpaBHeHue ¢ oHoM nepemeHHoN. KopeHs ypaBHeHus. CBOMCTBA YUCIIOBBIX PaBEHCTB. PABHOCHIIBHOCTH YPaBHEHHUH.

Jluneitnoe ypaBHenue. KBajparHoe ypaBHeHue: popMyia KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema Buera. Pemenne ypaBHEHUH, CBOASIIMXCS
K JTUHEHHBIM U KBaJpaTHBIM. [IpuMeps! pelieHust ypaBHEHUH TPEThEe U Y€TBEPTOU cTeneHu. Pemenne 1poOHO-paliioHATBHBIX YPABHEHHIM.

YpaBHeHue ¢ 1ByMsI IepeMEHHbIMU. JINHENHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, IPUMEPHI PEIICHHS YPaBHEHUM B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHMII C IBYMs IEPEMEHHBIMU. PaBHOCHIBLHOCTL cUCTeM. CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUH C JBYMsI MIEPEMEHHBIMU; PEIICHUE
IIOZICTAHOBKOM U ClIOKeHUEM. IIprMephl pellieHns CUCTEM HEJIMHEWHBIX YPaBHEHUHN C JBYMS IIEPEMEHHBIMU.

Pemenune TeKCTOBBIX 33729 anTreOpandecKuM CrIoCOO0M.

JlekapToBbI KOOpAWMHATHI HA TUIOCKOCTH. ['padudeckas mHTepHpeTanus ypaBHEHUS C ABYMs NepeMeHHBIMU. ['paduk JTMHEHHOrO ypaBHEHHS C
JIByMsI TIEPEMEHHBIMH; YTJIOBOW KOX(PQUIIMEHT MpsIMOM; yCJIOBHE MapauIeIbHOCTH MPSAMBIX. ['paduky mpocTeHIIMX HETWHEWHBIX YpPaBHEHUM:
napaboa, runep0osia, OKpYKHOCTb. | 'padrueckas ”HTEpIpeTaIys CUCTEM YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU.

HepaBencrBa. UncioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 0HOM nepemeHHONW. PaBHOCHIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW IepeMeHHOW. KBajpaTHbIE HEpaBEHCTBA.
CucreMbl HEPaBEHCTB C OJTHOW MEPEMEHHOM.

OYHKIONN

OcHoBHbIEe MOHATHA. 3aBUCUMOCTH MEX Ay BenuunHami. [IpencraBnenne 3aBucumocteii popmynamu. [lonstie GyHKIHH.

Ob6nacTh onpeaencHusl 1 MHOXKECTBO 3HaueHHH GyHkimu. CriocoOsl 3aaanust GyHKImH. ['paduk Gyakmmmn. CBoicTBa PYHKITHHN, KX OTOOpaKEHUE
Ha rpaduke. [Ipumeps rpaduKoB 3aBUCUMOCTEH, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

YucaoBble pyHkmmu. OyHKIHH, OMUCHIBAIOIINE MIPSIMYIO U 00paTHYIO MPONOPIMOHATIEHBIE 3aBUCUMOCTH, X Tpaduku U cBoiicTBa. JInHeiHas
¢bynkiys, ee rpaguk u cBorictBa. KBagparnunas ¢yHkuus, ee rpadux u cBoiicTBa. CreneHHble PYHKIUU C HATYpaJbHBIMU MOKa3aTesIMHU 2 U 3, UX
rpaduku u coiictBa. [paduku pynkuuii y = vx, y =i/x,.

YucjioBble Mocae10BATEIbHOCTH. [IOHATHE YHCIOBOW TOCIENOBATEIBHOCTH. 3a/laHHE IOCIIEA0BATEIHHOCTH PEKYPPEHTHOW (GOopMyon u
(dhopmyIoif N-TO YiieHa.

Apudmerndeckas U reoMeTpruueckas nporpeccud. opMyiel 7-T0 WieHa apUPMETHUECKON U TEOMETPHUYECKON MPOTPECCHIA, CYMMBI TIEPBBIX
n-ajieHoB. M3o0pakeHHE 4YICHOB apu(PMETHYECKOW M TeOMETPUYECKOW NPOrpecCHi TOYKaMH KOOPAMHATHOM TUIOCKOCTH. JIMHEWHBIH W
9KCIIOHEHIMATBHBINA pocT. CI0XKHbBIE TPOLIEHTHI.
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BEPOATHOCTDH U CTATUCTUKA

OnucarenbHasi cratucTuka. [IpencraBieHue NaHHBIX B Buie Tabmui, auarpamm, rpagukoB. CiyuaiiHas M3MeHUYMBOCTh. (CTaTHCTHUYECKHE
XapaKTEepUCTUKN Habopa JTaHHBIX: CpeaHee apupMeTnyeckoe, MeiaHa, HauOoJbIllee 1 HaUMEHbIIIee 3HaueHus, pa3max. [IpeacraBienue o BHIOOPOUHOM
HCCIICIOBaHHH.

Cay4aiinble cOOBITHSI M BepOATHOCTb. [loHATHE O cilyd4alHOM ONbBITE W CiydailHOM coOblTUH. YacToTa CilydalfHOTO COOBITHS.
CratucTudeckuii TOAXOX K IOHATUIO BEPOSTHOCTH. BepoATHOCTM NpPOTUBONOJIOKHBIX COOBITUH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOXHOCTH cOOBITHI. Kitaccuueckoe omnpeeneHne BeposITHOCTH.

Komo0unaropuka. Pemenne KOMOMHATOpPHBIX 3amad mepebopoM BapuaHTOB. KomOmHaTOpHOE mNpaBmWio yMHOXeHHs. [lepecTaHOBKH |
¢dakropua.

I'EOMETPUA

Harnsinnasa reomerpusi. Harnmsnnele npexactaBiaeHus o (urypax Ha IUIOCKOCTH: IpsMasi, OTPE30K, JIyd, Yrojl, JIOMaHas, MHOTOYTOJbHUK,
OKPY>KHOCTb, KpYT. UeThIpeXyroibHUK, MPSAMOYTOJIBHUK, KBaapaT. TpeyroiabHUK, BUIBI TPEYTrOJbHUKOB. [IpaBUibHBIE MHOTOYTOJBHUKH. M300paxeHue
reoMeTpuyeckux (guryp. BzauMmHoe pacrnonoxeHue JByX NpsMbIX, IBYX OKPYKHOCTEH, IPSIMON U OKPY>KHOCTH.

JlnmHa otpeska, nomaHol. Ilepumerp MHOroyrosbHuka. EavHunsl usmepeHus IIuHbL M3MepeHue IIMHBI OTpe3Ka, IOCTPOEHUE OTpe3Ka
3aJJaHHOM JJIUHEL.

Bunp! yrios. I'pagycHas Mepa yriia. Mi3Mepenue 1 mocTpoeHue yrioB ¢ IOMOLIbI0 TPaHCIIOPTHPA.

[TonsTue ruomagu GUrypbl; €IMHULBI U3MepeHMs Iuiomanu. Ilnomans npsMoyronbHHKAa M IUIOmMAaAs KBaaparta. [IpubmmkeHHoe M3MepeHHe
iomaaei uryp Ha kierdatoi Oymare. PaBHoBenukue Gpurypsl.

Harnsnnele mpencraBieHus O NPOCTPAHCTBEHHBIX (Urypax: KyO, MapajuieNenunen, NnpusMa, NUpamuna, map, cdepa, KOHYC, LMIMHAD.
N300pakenue npoctpaHcTBeHHBIX Guryp. Ilpumepsr ceuernii. Muororpanauku. [IpaBuibHbIe MHOTOTpaHHUKH. [IpuMephI pa3BepTOK MHOTOTPaHHHUKOB,
LUJIUHAPA U KOHYCA.

[TousiTrie 00BeMa; enuHAIBI 00beMa. OOBEM TIPSMOYTOIHLHOTO MapaIeNeuIIea, Kyoa.

[TonsTue o paBeHcTBe Guryp. LleHTpanbHas, oceBas U 3epKanbHas CUMMeTpUu. M300paxkeHne CUMMETpUYHBIX (UTyp.

I'eomerpuueckue ¢urypsl. [psmoie u yribl. Touka, npsMasi, TIOCKocTb. OTpe3oK, Jiyd. Yroi. Bumsl yrinoB. BepTukanbHble U CMEKHBIE YTJIbL.
buccekrpuca yria.

[TapamiensHble U mepecekaromecs npsivble. lleprneHnuKymnspHble TpsMble. Teopembl O MapaJIENbHOCTH U MEPHEHAUKYISIPHOCTU MPSMBIX.
IlepnienauKynsip v HakJIOHHAs K NpsMON. CepeIMHHBIN NEPIEHANKYJIIAP K OTPE3KY.

I'eomerprueckoe mecto Touek. CBOWCTBAa OMCCEKTPHUCHI yIJIa U CEPEAMHHOTO NMEPIEHIUKYJIIApa K OTPE3KY.

TpeyroneHuk. BbicoTa, Menuana, GuccekTpuca, CpeHss JIMHUS TpeyrojbHUKa. PaBHOOEpEHHBIE U PaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOMCTBA U
MIPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. HepaBeHCTBO TpeyronbHHKa. COOTHOLIEHHS MEXIY CTOPOHAMH U
yriamu TpeyrojbHuka. CymMma yrioB TpeyrojibHHKa. BHemmnue yribel TpeyroneHuka. Teopema ®aneca. Ilomobue TpeyronbHukoB. [Ipu3zHaku momoOust
TpeyronbHuKoB. Teopema Ilugaropa. Cunyc, KOCHHYC, TAHI'€HC, KOTAHTE€HC OCTPOIO yIJla MPSIMOYTOJIBHOIO TpeyroyibHuka u yrios ot 0 mgo 180°;
NIPUBEJICHUE K OCTpOMY yIily. PemieHne npsMOYyroibHBIX TPEYroJIbHMKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DOPMYyIIB], CBSA3BIBAIOIINE CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC OJHOTO0 M TOro k€ yrja. PelieHue TpeyrolbHHKOB: TEOpeMa KOCHHYCOB M TEOpEMa CHHYCOB. 3amMeuaTeNbHbIe TOYKHU
TPEYTOJIbHUKA.
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YetsipexyronpHuk. [lapannenorpamm, ero coiictBa u npusHaku. [IpsmoyronbHuk, KBaapar, poM0, uX cBoicTBa U npu3Haku. Tpamnenus, cpeaHss
JIMHUSA TPaAIlCHH.

MHoroyronsHUK. Beimykiibie MHOrOyroiabHUKU. CyMMa yIJIoB BBIITYKJIOIO MHOTOYroJbHHKA. [ [paBUIbHbIE MHOTOYTOJIBHUKH.

OxkpyxHOCTb U Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHbli yroJ, BIMCAHHBIN YToJ1;, BEIMYMHA BIIMCAHHOTO yria. B3aumMHoe pacnosokeHue
IIPSIMOM M OKPY’KHOCTH, ABYX OKpyxkHOcTeW. KacarenmpHas M cekyllas K OKPYXKHOCTH, MX CBOWCTBA. BImcaHHBIE M ONHMCAHHBIE MHOT'OYT'OJIbBHUKH.
OKpyXHOCTb, BIIMCaHHAas B TPEYrOJbHUK, U OKPYKHOCTb, OINMCAHHAs OKOJIO TPEYroJbHUKA. BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH IPABHIBHOTO
MHOT'OYTOJIBHUKA.

I'eomerprueckue npeoOpaszoBanus. [lonstue o paBencTBe ¢uryp. IloHsTHE O IBMKEHHMHU: OCEBask M LEHTpalbHAas CUMMETPHH, MapaiedbHbIA
nepeHoc, noBoport. [lousTre 0 moxo6uu GUryp ¥ roMOTETHH.

Pemienue 3aau Ha BeIYMCIIEHUE, JOKA3aTEILCTBO M MOCTPOEHHE C MCIIOJIb30BAHUEM CBOMCTB U3YyUEHHBIX (DUTYD.

HN3mepenue reoMeTpu4ecKuX BeJUYHH. /[1uHa otpeska. PacctosiHre OT TOUKM 10 IpsAMOM. PaccTosiHre MexX Ty ITapajuIeIbHBIMU ITPSIMBIMU.

[TepumeTp MHOTOYTOJIBHUKA.

JlnvHa OKpY)KHOCTH, YUCIIO 77 ; JUIMHA yTU OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXKTy BEJIMYMHON LIEHTPAJIBLHOTO YIUIa U JUIMHOM TyTH OKPYKHOCTH.

[TonsTre muomaau miockux ¢uryp. PaBHococTaBiieHHble U paBHOBeNUKHUEe GuUrypsl. [lnomans npsmoyroibHuka. [Inomany napamienorpamma,
TpeyrojibHuKa U Tparneun. [nomans Muoroyronsauka. [nomane kpyra u mioriaas cekropa. COOTHOIICHHE MEXKTY TIOMAASIMH MOAOOHBIX QUTYD.

Pemienue 3a1a4 Ha BHIYMCIIEHHE M 10KA3aTEIbCTBO C MCIOJIB30BAHUEM U3YUYEHHBIX (popMyI.

Koopaunarel. YpasHenue npsmoi. KoopavHatel cepequnbsl oTpe3ka. PopMysa pacCTOSHUS MEXAY ABYMS TOYKAMM IIJIOCKOCTH. Y PaBHEHHUE
OKPY>KHOCTH.

Bexropsl. [{nuHa (Moaynb) BekTopa. PaBencTBo BekTOpoB. KonnmHeapHsle BekTopbl. KoopauHaTel BekTopa. YMHOXKEHHE BEKTOpa Ha YHUCIIO,
CyMMa BEKTOPOB, Pa3jI0KEHHE BEKTOpA M0 JBYM HEKOJUIMHEAPHBIM BeKTopaM. CKasIpHOE IPOU3BEIEHUE BEKTOPOB.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

(Conmeprkanue pasnena BBOAUTCS 1O MEPE U3YUCHHSI JPYTUX BOMPOCOB)

Hcrtopus ¢dopMupoBaHUS TOHATUS YHCIA: HaTypajbHble 4YHCTa, IpOOM, HEJOCTATOYHOCTh PAIIMOHATBHBIX YHCEN Ui TEOMETPUUYECKUX
W3MEpEeHU, uppanuoHanbHble uncia. CTapuHHBIE cHCTeMbl 3amuch uucen. /[poou B Basuione, Erumnre, Pume. OTkpbiTHE AECATUYHBIX APOOEH.
CrapunHsie cucteMbl Mep. [lecaTinunbie 1podu U MeTpudeckas cuctema mep. [losiBieHne oTputiaTenbHbIX yuced U Hyns. JI. Maraunkuii. JI. Ditnep.

3apoxxaeHue anreOpbl B Henpax apudmeTtnku. An-Xopesmu. Poxnenne OykBenHou cumBosmku. [1. depma, ®. Buer, P. Jlexapt. Mcropus
BOIIPOCA O HAXOXKJIEHUU (popMynT KOpHEW anreOpandecKux ypaBHEHHM, HEPA3pEIIMMOCTh B paJKalaX YpaBHEHUW CTemeHu, Oonbpuiedt yeToipex. H.
Tapranes, k. Kapnano, H. X. A6ens, O. Nanya.

N300pereHne MeToqa KOOPAMHAT, MO3BOJISIONIETO MEPEBOUTh T€OMETpHUYECKie 00beKThI Ha si3bIK anreOpsl. P. [lexapt u I1. depma. IIpumepst
Pa3IMyYHBIX CUCTEM KOOPAMHAT HA IIOCKOCTH.

3anaua Jleonapao [Muzanckoro (Oubonayun) o kponaukax, yucia @ubonayyn. 3aaaya o MaxXMaTHOHN JTOCKE.

Hcroku Teoprn BEpOSITHOCTEN: CTpaxoBoe Jen0, a3apTHbie Urpsl. [1. @epma u b. [Tackans. S. bepuynnu. A. H. Koamoropos.
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Ot 3emnemepus k reomerpud. [udarop u ero mkona. @anec. Apxumen. [loctpoeHne ¢ noMolb0 TUPKYIIS U IMHEHKU. [locTpoeHne nmpaBuiIbHBIX
MHOTOYroJbHUKOB. Tpucekuus yria. Ksagpatypa kpyra. Yasoenue ky6a. Mcropus uucna 7. 3omoroe ceuenne. «Hauana» EBkmmpma. JI. Oitnep. H. WL
JloGaueBckwuii. MicTopust msTOro nocrysara.

Codusmel, napagoKChl.

OCOOEHHOCTBIO TEMATUYECKOTO IIJIAHUPOBAHUS ABJISETCS TO, YTO B HEM COAEPIKUTCS ONMUCAHME BO3MOXKHBIX BHJIOB JICATEIBHOCTU YUAIUXCS B
MPOILIECCEe YCBOCHHS COOTBETCTBYIOIIETO CO/ICPKAHMS, HANPABICHHBIX HA JOCTM)KEHHE TOCTABJICHHBIX LieNied 0Oy4eHUs. DTO OpUEHTHPYET YYUTeNs Ha
YCUJICHUE JIESITEIbHOCTHOIO MOJAX0Ja B 0Oy4eHUH, Ha OpPraHM3alliio Pa3HOOOpa3HOM y4eOHOH AeATeNbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM ICHXOJIOro-
Me1arOrnYeCKUM BO33PEHUSIM, Ha UCTIOJIb30BaHHE COBPEMEHHBIX TEXHOJIOTHH.
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6. TemaTmueckoe INIAHUPOBAHHUE C ONPEACTCHUEM OCHOBHBIX BH/I0B I€ATC/IbHOCTH

MaremaTHnka 5 KJjiaacc

Ne n/m Tema KoinuecTBo yacos KoHTpoJibHbIE padoThI
1 IloBTropenue 6 -
2 Jlunun 8 -
3 HarypanbHpie unicia 17 1
4 JleiicTBuS ¢ HATYpaJTbHBIMHU YUCIAMH 30 1
5 Vcnonb30BaHue CBOMCTB NEHCTBUI ¢ HATYpaIbHBIMU YHCIAMU 20 1
6 YTIIbI 1 MHOTOYTOJTEHUKY 9 -
7 JlenmmMocCTh Yucel. 27 1
8 TpeyroJbHUKU U YETHIPEXYTOJbHUKH. 11 -
9 Jpobu. 25 1
10 JeticTBus ¢ 1poOsMH. 37 1
11 MHororpaHHuKH. 15 -
12 TabmuIpl U TUarpaMMel. 10 -
13 HroroBoe moBTOpeHme 24 1
10 Bcero ypokoB 239 7

MaremaTuka 6 Kiaacc

Ne i/ Tema KoJsnyecTBO 4acoB KonTposibHble padoThbl
1 IToBTOpEHME 4 -
2 JlpoOu ¥ IPOIICHTHI. 23 -
3 [IpsiMble Ha MIIOCKOCTH U B IPOCTPAHCTBE. 7
4 JlecsTuunbie 1poou. 11 1
5) JlelicTBUS ¢ NeCATUIHBIMH IPOOsSMHU. 34 1
6 OKpyKHOCTb. 8 -
7 OTHOIIEHNS 1 IPOLEHTHI. 18 1
8 Cummerpus. 6 -
9 Breipaxenusi, hGopMyibl, ypaBHEHUSI. 19 1
10 Lenble uncna. 15 -

11. MHuoxecTtBa. KomOuHaTopuka. 12 1
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12 PanunonannHbie yncia. 17 1
13 MHOTOYTOJIbHUKH U MHOTOTPAaHHUKH. 11 -
14 HTorosoe nmoBTOpEHME. 18 1
15 Bcero ypokos. 203 7
Auredpa 7 kaacc
Ne n/m Tema KosmnuecTBo yacos KoHTpoJibHbIE padoThI

1 IToBTOpEeHNE 4

2 BolpaskeHus, TOXK/1€CTBa, ypaBHEHUS. 25 2
3 DYHKIHUU. 12 1
4 CrerneHb ¢ HaTYpaJIbHBIM ITOKA3aTEICM. 20 1
5) MHOrouJIeHsl. 23 2
6 DopMyITbl COKPAIICHHOTO YMHOXEHUS. 26 2
7 CucremMbl TMHEMHBIX YPaBHEHUH. 18 1
8 HrtoroBoe noBropexue 8 1
9 Bcero ypokos. 136 10

Aunreopa 8 kiacc
Ne i/m Tema KosnnyecTBo yacoB KonTpoJibHbIE padoThI

1 [ToBTOpEHME 5

2 PanmonansHeie 1pobu 27 2
3 KBasnpaTHble KOpHU 21 2
4 KBaspaTHble ypaBHEHUS U €r0 KOPHU 17 1
5 JpoGHBIe panioOHaTBHBIC YPaBHEHUS 13 1
6 HucoBble HEPaBEHCTBA U UX CBOMCTBA 9 -
7 HepaBeHcTBa ¢ 0JHOM MEPEMEHHON U UX CHCTEMBbI 20 1
8 CreneHs C 1I€TbIM [TOKa3aTeleM U €€ CBOMCTBO 6
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9 DJIEMEHTHI CTATHCTUKA 6 1
10 HrtoroBoe moBTopeHue 17 1
11 Bcero ypokos 141 9
Anredpa 9 kiaacc
Ne i/ Tema KosnuecTBo yacos KonTposabHbie padoThl

1 IToBTOpeHue 6

2 Ksanparnunas pyHKIwus. 32 2
3 YpaBHEHUS U HEPABEHCTBA C OJTHOM MEPEMEHHOMU. 24 2
4 YpaBHEHMsI U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU. 32 1
5 Apudmerraeckast Iporpeccus. 10 1
6 ['eomeTpuyeckas nporpeccusi. 9 1
7 DIeMEHTh KOMOMHATOPUKH. 10 -
8 HavanbHble cBeJleHUS U3 TEOPUH BEPOSITHOCTEHN. 6 1
9 HTorosoe noBTOpEHME. 72 3
10 Bcero ypokos 201 11

I'eomeTpus 7 kiaace
Ne ni/m Tema KosmnuecTBo yacos KoHnTpoJibHbIe padoThl

1 HauanpHble reoMeTprUecKe CBEACHUS. 9 1
2 TpeyronbHUKH. 17 1
3 [TapaiinenbHble IpsIMBIE. 4 -
4 AKcroma napauiesIbHbIX IPSIMBIX. 7 1
3) COOTHOIIEHUSI MEX/ly CTOPOHAMU U YIJIaMU TPEYrOJIbHUKA. 25 2
6 HTtoroBoe moBTOpeHHE. 4

7 Bcero ypokos. 66 5
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I'eomeTpus 8 xknacc

Ne /i Tema KosauyecTBo yacoB KoHTpoJibHBIC pPABOTHI

1 IToBTOpEeHHE 1

2 YeTbIpEXYroIbHUKY. 13 1
3 ITnomans. 13 1
4 ITor00HBIE TPEYTOIBHUKH. 13 1
5 CoOTHOIIIEHUS MKy CTOPOHAMHM M YTJIAMH MPSMOYTOJIBLHOTO TPEYTOJbHUKA. 4 1
6 OKpYKHOCTb. 15 1
7 HToroBoe moBTOpPEHUE. 3

8 Bcero ypokos. 62 5

I'eomeTpus 9 kinacc
Ne i/m Tema KosmnuecTBo yacos KonTpoJibHbIe padoThl
1 Bexkropsl 7 -
2 MeTtoa KOOpAMHAT 10 1
3 CooTHoIIEHNSsI MEXly CTOPOHAMU M YIJIaMU TpeyroyibHUKa. CKalspHOe 12 1
MIPON3BEICHNE BEKTOPOB.

4 JU1MHa OKpY>KHOCTH M IJIOIAAb KpyTa. 11 1
5 JIBrO>KeHUS. 8 1
6 HauanbsHble cBeieHMs U3 crepeoMeTpund. MHOTOIrpaHHUKH. 4 -
7 Tena u MOBEpXHOCTH BpaIlCHHUSI. 3 -
8 HTororoe moBTOpEHME. 10 1
9 Bcero gacos. 65 5
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7. Tpe0GoBaHHA K VPOBHIO MOATOTOBKH 00YYAIOLIUXCS

MATEMATUKA 5—6 kaaccnbl (442 u)

XapakTepucTHKAa OCHOBHBIX BHAOB /eATEJbLHOCTH Y4YeHHKa (Ha

OcHOBHOe coepxkaHHe M0 TeMaM . .
YPOBHe Y4eOHBIX /IeifiCTBHI)

1. HatypanbHble yncjia

Hatypanbnblii psaa. Jlecatuanas cuctema cuucienus. Apupmerndeckre | OnUchbIBaTh CBOWCTBA HATYpalbHOrO psaa. UuTaTh W 3anMchIBATh
JeWcTBUS C HaTypalbHbIMU uyuciaMu. CBoiicTBa apu(METHMYECKUX | HaTypaslbHble 4YHCIIA, CPaBHMBATH U YIOPSIOYMBATh HUX. BBINOJIHATH
neiictBuil. [loHsiTHE O cTENEHN C HATYpaJbHBIM MOKa3aTteneM. KBaapar v | BBIUMCIEHUS C HATypajJbHBIMU YUCJIAMU; BBIYMCIISATH 3HAYEHUS! CTETICHEH.
KyO umcna. UucnoBble BbIpaXK€HHs, 3HAUEHUE YMCIOBOTO BbIpakeHUs. | PopMy/aIHMpoBaTh CBONCTBA apu(pPMETHUECKUX NCHCTBUH, 3aMChIBATh UX C
[Topsimok neiicTBUi B YMCIIOBBIX BBIPAKEHHSIX, UCIIOJIb30BAaHUE CKOOOK. | MOMOIIbI0 OYyKB, IpeoOpa30BhIBaTh HA UX OCHOBE YMCIIOBBIE BBIPAXKECHUS.
Penienue TeKCTOBBIX 3a/1a4 apupMeTHUECKUMH crioco0amu. Jlenurenu 1 | AHAJIM3UPOBATh M OCMBICIAMBATBL TEKCT 3a/aud, nepegopmMyaIHpoBaTh
KkpatHble. Haubonpmmii oOmmii nenurens; HaMMeHblee o0IIee KpaTHOe. | YCIOBHE, M3BJEKATh HE00X0AUMYyI0 HH(POpPMALMIO, MOAeJIHMPOBATH
CsoiictBa nenumoctu. [Ipusnaku nenumocty Ha 2, 3, 5, 9, 10. IIpocThie | yciaoBHE C NOMOIIbIO CXEM, PUCYHKOB, PEAJbHBIX IPEIMETOB; CTPOMTH
U cocTaBHble uyMcia. Pas3iiokeHHe HaTypajJbHOTO YHMCJIa Ha IPOCTBIE | JIOTMUECKYK)  LENOYKY  pPacCyKJIEHUH;  KPUTHYECKH  OLCHUBATh
MHOXHUTENH. JleieHne ¢ ocTaTkoM MOJIYYEHHBIH OTBET, OCYLIEeCTBJSATH CaMOKOHTPOJIb, IIPOBEPSisi OTBET Ha
COOTBETCTBUE YCIOBHIO. OPMYJHPOBATBH ONpPENEIECHUS JAEIUTENs U
KpaTHOTO, MPOCTOT0 YKCJIa U COCTABHOI'O YMCIIA, CBOMCTBA MU IPU3HAKH
nenumocTH. Jloka3bIBaTh 1 OMPOBEPraTh C MOMOIIbIO KOHTPIPHUMEPOB
YTBEpPXKICHHUA O AenuMmocTH uucen. KnaccuduuupoBaTh HaTypasibHbIE
yyciia (UeTHbIE U HEUETHBIE, 110 OCTaTKaM OT JeJeHUs Ha 3 U T. I1.).
HccnenoBary 1npocTeillline 4YHUCIOBbIE 3aKOHOMEPHOCTH, IPOBOAMTH
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C UCIOJb30BAHUEM KaJIbKYJISTOPA,
KOMIThIOTEPA)

2. Ipobn

OObikHOBeHHBIE J1pobu. OcHoBHOE cBoiicTBO Jpodu. CpaBHenue | MoaenmpoBaTb B rpaduyeckod, npeaMeTHOH (opMe TNOHATUS U

OOBIKHOBEHHBIX npooei. Apudmernueckue nefcTBUsS C | cBOWicTBA,  CBSI3aHHBIE C  TOHATHEM  OOBIKHOBEHHOM  JpOOH.
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OOBIKHOBEHHBIMH Jpo0siMu. HaxoxeHue yacTu OT 1eJI0oro  1EeJIoro 1o
ero vactu. Jlecsatuunbie apobu. CpaBHEHUE JECATUYHBIX APOOEH.
Apudmernueckue AEHCTBUA C ACCATHYHBIME Ipobsimu. I[IpencraBienue
JECATUYHOM poOu B BHIE OOBIKHOBEHHOW APOOM M OOBIKHOBEHHOW B
Buze aecatuuHoi. OtHomenue. [Ipomnoprus; OCHOBHOE CBOWCTBO IpO-
nopuuu. IIporeHTsl; HaX0KAEHNE NPOLIEHTOB OT BEJIMUMHBI U BEJIMYUHBI
[0 €€ IMpOLIEHTaM; BbIpaXEHHE OTHOILIEHHWS B NpOLEHTaX. PemieHue
TEKCTOBBIX 33/1a4 apUPMETUIECKUMHU CIIOCO0aMHU

®opMyJIMpPOBaTh, 3aNMHUCHIBATH C MOMOUIbI0 OYKB OCHOBHOE CBOMICTBO
OOBIKHOBEHHOM ApoOH, MpaBuiia AEUCTBUN ¢ OOBIKHOBEHHBIMHU JAPOOSIMHU.
IIpeoGpa3oBbIBaTh OOBIKHOBEHHBIE JPOOU, CPAaBHUBATD U yIIOPAJOYMBATH
uX. BBINOTHATH BBIYMCICHUS C OOBIKHOBEHHBIMU IpoOsMu. UHTaTh U
3anMCcbIBaTh JecsaThuyHble 1poou. IlpeacTaBasaTh 0OBIKHOBEHHbBIE POOH
B BHUJE JECATUYHBIX M JECATUYHBIE B BHUJEC OOBIKHOBEHHBIX; HAXOAUTH
JeCATUYHbIE TPUOIIKEHUS] OOBIKHOBEHHBIX JpoOeil. CpaBHMUBATHL W
yHOPSI0YMBATH  JECATUYHBIE JApOoOHU. BBIMOIHATH BBIYMCIEHUS C
NEeCITUUHBIMU Apo0sMu. Mcnmo/ib30BaTh SKBUBAJICHTHBIE IPEICTaBICHUS
IpOOHBIX 4YMCEN NPU HUX CPABHEHHUM, NPU BBIUUCICHUSIX. BBINOJIHATH
MPUKUJIKY M OLEHKY B XoJe BblUUCICHUH. OOBbACHATH, YTO TAaKOE
nponeHt. IlpeacTaBisiTe NpoLEeHTH B Buie Ipobel u apoOu B Buje
nporeHToB. OcymecTBasTh nouck nHGpopmanuu (B8 CMU), conepxarieit
JJlaHHbIE, BBIPAXKCHHBIE B NPOLIEHTaX, MHTEpNIpeTHpoBaTh UX. IIpuBoANTH
IIpUMEPBl UCIIOJIb30BAaHUS OTHOIIEHUH Ha IpakTuke. Pemarn 3amaun Ha
MPOLEHTHl M JApoOu (B TOM UHMCIE 3aJaud M3 pealbHOM MPAKTHKH),
UCTONB3ysd TPU HEOOXOJUMOCTH KaJbKYJISATOP; HCIONb30BATh IOHITHS
omHowienuss W nponopyuu TPU PEIICHUHM 337ad. AHAIU3MPOBATH U
OCMBICJIMBATh TEKCT 3aJa4H, epeopMyJIMpPOBATh YCIOBUE, H3BJIEKATH
HE00X0IUMYI0 HH(OPMALIUIO, MOJEJHPOBATH YCIOBUE C IOMOILBIO CXEM,
PUCYHKOB, pEAJIbHBIX IPEAMETOB; CTPOMTBH JIOTUYECKYIO IIETOYKY
pacCyXIEHHUI; KPUTHYECKU OLICHUBATH MOJy4YECHHBIN OTBET,
OCYLeCTBJIATHL CAaMOKOHTPOJIb, IIPOBEpsii OTBET HA COOTBETCTBUE
ycinoButo. IIpoBOAMTH HECIOXKHBIE UCCIENOBAHMS, CBSI3aHHBIE CO
CBOMCTBaMM JPOOHBIX YHUCEJ, ONUPAsACh HA YHCIOBBIE HKCIIEPUMEHTHI (B
TOM YHCJIE C MUCIIOJIb30BaHUEM KaJIbKYJIATOPA, KOMIIBIOTEPA)

3. PanuoHajbHbBIE YHCJIA

[lonoxxurenpHble W OTpULATEIBHBIE  4YMCJIA, MOJYJIb  YHUCIA.
N300pakeHne yncen TOYKaMH KOOPAMHATHON MPSMOIA; reOMeTpruIecKast
HMHTEpIpETalus MOAYJSA yuciaa. MHOXKECTBO LIENBIX 4YHucesl. MHOXECTBO
pamoHanbHBIX uyncen. CpaBHEHHE palMOHANIBHBIX Yucel. Apudme-

IIpuBoanTh HpHUMEpPHl  WCIOJIB30BAHMA B OKPYKAIOLIEM  MHpE
MOJIOKUTENBHBIX U OTPULATEIbHBIX YHUCEN (TeMIIEpaTypa, BBIMIPBII —
IIPOUTPHIIL, BBIILIE — HUXKE YPOBHA Mops U T. 1.). M300paxkaTs Toukamu

KOOpI{HHaTHOﬁ HpﬂMOfI IIOJIOKUTCJIBHBIC n OTPULATCIIbHBIC
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THUYECKUE JICUCTBUS C  palMOHAIbHBIMU  unciamu. (CBOWCTBa

apuMeTHIecKuX IeHCTBUI

paHI/IOHaHBHBIe qucia. XapaKTepmoBaTb MHOXECTBO IECJIBIX YHCECII,
MHOXECTBO pallMOHATIBHBIX 4YHcesl. MopMyJuMpoBaTh U 3alMHMCHIBATH C
MOMOIIbI0 OYKB CBOWCTBA JEUCTBHH C pAIMOHAILHBIMUA YHCIIAMH,
NPUMEHSATH s IPeoOpa30BaHUs YHCIOBBIX BhIpakeHU. CpaBHUBATH U
YHOPSI0YMBATH PAIMOHANBHBIE YHWCIA, BBINOJHATH BBIYHCICHUS C
paI_II/IOHaJ'IBHbIMI/I yucJiamMu.

4. U3mepenusi, NpuOJIHKEHUS, OLIEHKH. 3AaBUCUMOCTH MKy BeJTUHYMHAMH.

[Ipumepsl 3aBUCHMMOCTEN MEXIY BEIMYMHAMU CKOPOCHb, BpeMs,
paccmosinue; npou3eoo0UmenIbHOCmy, 8peMs, paboma, yeHd, Koauvecmao,
cmoumocms u ap. IlpencraBneHue 3aBUCHUMOCTEN B Buie (Qopmyd.
Boruncnenus no popmyiiam.

Pemenrie TekCTOBBIX 3a71a4 apuPMETHUECKUMHU CIIOCOOAMHU

Bl)lpa)KaTb OIHH CAHUHHILLI UBMCPCHUA BCIUMYMHBI B IPYIrUX €AWMHULAX
(MeTpBl B KWJIOMETpaxX, MUHYTHI B 4acax | T. II.).

OxkpyriasaTh HaTypajlbHble YHCIAa U JACCATUYHBIC JIPOOU. BHIMONHATH
MIPUKHUJIKY U OLIEHKY B XOJI€ BEIYMCIICHUH.

MojaenupoBaTh HECIOXHBIE 3aBUCHUMOCTH C MOMOIIBI0  (Qopmyd;
BBITIOJIHATH BBIYUCIICHUS IO (POPMYIIaM.

Hcnonb3oBaTh 3HAaHUA O 3aBUCHUMOCTAX  MEXKIY
(ckopoCTh, BpeMsi, pacCTOSIHKE, padoTa, IPOU3BOAUTEIHLHOCTD, BpEMS U T.

I1.) IPY PEIIeHUH TEKCTOBBIX 3a/1a4

BCINMYMNHaMU

5. DyieMeHTBI aJredopbl

Hcnonb3oBanue OyKB Uit 0003HAUEHUS YHCEIN, Ui 3alUCU CBOWCTB
apupMETHIECKUX JCHCTBUN.

BykBeHHblE BbIpakeHUs (BBIpAXXEHMs C NEepeMeHHbIMH). UucioBoe
3HayeHHe OYKBEHHOTO BBIPAKEHHUS.

YpaBHEHHE, KOpPEHb YypaBHCHMUS.
KOMITOHEHTOB apu(pMeTUYECKUX NEHCTBUII.

JexapToBel KOOpAMHATHI Ha IIOCKOCTH. [locTpoeHue TOUkM mo ee
KOOPJAHMHATAM, OIIPEAEIICHHE KOOPANHAT TOYKH Ha IJIOCKOCTH

Haxoxnexnue HCHU3BCCTHBIX

YutaTth U 3aNHUCHLIBATH 6yKBeHHBIC

6YKB6HHI>IG BBIPAXKCHUA 11O YCJIOBHUAM 3a1a4.

BBIPAXEHUS, COCTaBIATh

BbIyHCASITH 4YHCIIOBOE 3HAu€HHE OYKBEHHOI'O BBIPAKEHHUS MpU
3aJJaHHBIX 3HAUYEHUIX OYKB.

CoctraBassTh ypaBHEHHs 10 YCIOBHUAM 3aj1ad. Pemarb mpocrteiimme
YpaBHEHHS HAa  OCHOBE  3aBUCUMOCTEH  MEXIy  KOMIIOHEHTaMHU
apupMETHIECKUX JACHCTBUH.

CTponTh Ha KOOPJMHATHOM MJIOCKOCTU TOYKU U (PUTYPHI 10 33JJaHHBIM

KoopAuHaTaM; ONMpeaeJasiTb KOOPAUHATHI TOYECK

6. OnucareabHas cTaTUCTHKA. BepossTHOCTh. KoOMOMHaTOpHKA

[IpencraBnenue JaHHBIX B BUAE TAOJUL, AUArPaMM.
[lonsiTie o ciydailHoM onbiTe U coOblTuu. JlocToBepHOE U

HEBO3MOKHOE coObITHsI. CpaBHEHHE IIAHCOB.

HN3BaekaTry wuHGOpMANMIO W3 TaONHWI] W JOUarpamMM, BBINOJHATH
BBIYHCIICHUS 110 TAaOJUYHBIM JTaHHBIM, CPABHUBATH BEIMYHHBI, HAXOUTH

HauOOJIBIIINE Y HAUMEHBIIINE 3HAYECHUS U ap.
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Pemenne koMOMHATOPHBIX 3a7a4 epedOPOM BapUaHTOB

BoinoaHATs cOop MHGOpPMALIMK B HECIOXKHBIX CIy4asX, HPeACTABJIATH
nH(popMalLlMi0 B BHJE TaOMUI] U JuUarpaMM, B TOM YHCJE C IOMOIIBIO
KOMITBIOTEPHBIX mporpaMm. IIpuBOAUTH MpUMEpHI CIIy4alHBIX COOBITHH,
JOCTOBEPHBIX U  HEBO3MOXHBIX  COOBITHH.
HACTYIUICHUS] ~ COOBITHH;  CTPOMTH

CpaBHHUBATB  ILIAHCHI
pedeBble  KOHCTPYKIMH  C
WCIOJIb30BAaHUEM CIIOBOCOYETAHUUN Oojiee 8epOSIMHO, MAN0BEPOSMHO U JIP.
BoinmoaHATs, Tiepe0Op BCEX BO3MOXKHBIX BapHAHTOB ISl TepecdeTa
OOBEKTOB WJIM KOMOHWHAILIMKM, BBIAEJATh KOMOHHALIMM, OTBEYAIOIIUE
3aJIaHHBIM YCIIOBUSM

7. HarnsaHas reoMeTpus

Harnsanele npencraBieHus o purypax Ha IUIOCKOCTH: IpsMasi, OTPE30K,
Jdy4, Yroji, JIOMaHas, MHOTOYIOJbHHUK, IPaBUJIBHBIM MHOTOYTOJIBHUK,
OKPY’XKHOCTb, KpyI. YeTbIpeXyrosbHUK, MpPSMOYIOJbHUK, KBaJpar.
TpeyroabHUK, BUABI TPEYroJbHUKOB. 300pa)xkeHHe reoMeTpUYecKHX
¢uryp. B3anmHOe pacroyio’keHHe ABYX HPSMBIX, JBYX OKPYKHOCTEH,
npsAMOMl M OKpyKHOCTHU. JlnmHa oOTpeska, [TepumeTtp
MHOI'OYTrOJbHUKA. EQuHUIBI u3MepeHus UIMHbL M3mepeHue IMHBI

OTpe3Ka, MOCTPOEHUE OTpe3Ka 3aJaHHOW JJIMHBL. YTojd Buubl yrios.

JIOMaHOM.

I'panycnas mepa yria. M3MepeHne W MOCTPOEHHE YIJIOB C MOMOIIBIO
TPaHCIIOPTHUPA.
Gurypsr; eaMHUIBI
[Inomans mnpsAMOYrolpHUKAa M IUIOLIAAL KBajpaTa.
¢burypsi.

HarnsgHeie mpencTaBiieHUs O MPOCTPAHCTBEHHBIX (HUTypax: KyoO,

ITonsatue IjIomaanun HU3MCPCHUA  IIJIOHIaau.

PaBHOBeMKHNE

napajiesienunel, npu3Ma, nupaMmuaa, map, chepa, KOHYC, HHIHHID.
¢buryp. IIpumepsr
MHoOrorpaHHUKY, MpaBUIbHBIE MHOTOTpaHHUKH. [IpuMepbl pa3BepTOK

N300paxkenne  mpOCTPaHCTBEHHBIX CCUCHUH.
MHOTOTPaHHUKOB, HWJINMHAPA U KOHYCA.

[Monsitue oObema; eauHunbl oO0beMa. OO0BEM NPSIMOYTOJIBHOTO
napaenenunena u o00beM Kyoa.

[lonsite o paBeHcTBe Quryp. LleHTpanbHas, oceBas W 3epKajibHas

Pacno3HaBaTh Ha dYepTeXKaX, PUCYHKAX M MOJENAX TE€OMETPHUYECKHE
¢burypel, koHourypauun ¢uryp (IUVIOCKME U MPOCTPAHCTBEHHBIE).
IIpuBoAUTH MPUMEPHI aHAJIOTOB TEOMETPHUYECKUX (PUTYP B OKpY’KaIOIIEM
mupe. U3o00paxkars reomerpuueckue (GuUrypsl U UX KOHPUIypamuu OT
PYKH W C HCIOJIB30BAaHHMEM YEpPTEKHBIX HHCTpyMEeHTOB. H300paxkarth
reoMeTpudeckue Gpurypsl Ha kiaerdaroi Oymare. U3MepsiTh ¢ OMOIIBIO
WHCTPYMEHTOB W CpPaBHUBATh JUIMHBI OTPE3KOB W BEJIMYMHBI YTJIOB.
CTpouTh OTPE3KH 3aJaHHOUN JJIMHBI C MOMOIIBIO JUHEUKN U IUPKYJIS U
YTJIbI 331aHHON BEJIMYUHBI C TIOMOLIbIO TpaHCOpTUpa. BuIpaskaTh oqHU
CIMHUIIBI U3MEPEHUs JIUH Yepe3 Jpyrue. BplUMCAATH IUIOMAAN
KBaJIpaTOB M NPSAMOYTOJIbHUKOB, UCTIONb3Ys (DOPMYIIBI TUIOIIAAN KBajaparTa
Y TUIOLIA/IU TIPSIMOYTOJIBHUKA.

Boipa:kaTh OHN €IMHUIIBI K3MEPEHHUSI TUIONIAIN Yepe3 APyTHe.

H3roraBiauBaTh burypel  u3  pa3BEpPTOK;

pacrno3HaBaTh pa3BepTKU KyOa, mapajuiefienunena, nupaMuabl, HAIHHIpA

MIPOCTPAHCTBEHHBIE

U KoHyca. PaccMarpuBaTrh mnpocTednine ceyeHusi MpPOCTPAHCTBEHHBIX
dburyp, MyTeM TMPEeAMETHOTO
MOJICJIUPOBAHUS, ONPeAeJsATh UX BUJL.

MOJTy4aeMble WIN  KOMIBIOTEPHOTO
BoruucasaTe 00beMbl Ky0a M NPSMOYTOJIBHOTO TapaulelenHIeaa,
bopmybl KyOa
napajuenenunena. BolpaxaTs OHA €JMHHLBI U3MEPEHHS 00beMa depe3

WCIIONb3YS o0Bvema u o0beMa TPSIMOYTOJIBHOTO

25




cummeTpun. M3o00paxkeHne CUMMETPUYHBIX QUTYD.

JpyTHe.

HccnenoBaTth W ONMCHIBATH CBOHCTBA TE€OMETPUYECCKUX (HUTYP
(TUTOCKHMX W TIPOCTPAHCTBEHHBIX ), MUCTOIB3Ys DKCIIEPUMEHT, HaOII0IeHHUE,
u3MepeHue. MoaeaupoBaTh TEOMETPUYECKHE OOBEKTHI, HCIOIb3Ys
Oymary, IJIAaCTWJIMH, TPOBOJOKY U Jp. McmoJib30BaTh KOMITBIOTEPHOE
MOJCIIMPOBAHUC U SKCHICPUMCHT IJISI U3YUCHUA CBOIICTB TCOMCTPHUICCKUX
00BEKTOB.

Haxoauth B OKpyXamlleM MHUpPE IJIOCKHE M MPOCTPAHCTBCHHBIE
CUMMETpPUYHbIE QUTYDBHI.

Pemarts 3amaun Ha HaxOXJIEHUE [UIMH OTPE3KOB, IEPHMETPOB
MHOTOYTOJIbHUKOB, TpagyCHOM MeEpbl VYIJIOB, IUIOIIAAECH KBaapaToOB U
MPSIMOYTOJIBHUKOB, 00bEMOB KyOOB u IPSIMOYTOJTBHBIX
napajuieNienunenoB, Kyoa.
HEOOXOJUMBIE Ui €€ PpelICHus,

CONOCTABJIATL IIOJYYEHHBI pPE3yNbTaT C YCIOBUEM

Bbiiessite B ycJIOBUM 33/1a4d  JlaHHBIE,
CTPOMTH JIOTHUYECKYIO LEHOYKY
pacCyXIeHHUI,
3a7a4H.
N300pa:kaTh paBHbIC GUTYPBI, CAMMETPUYHBIE (PUTYPBI

AJITEBPA 7-9 KJIACCBI (4704)

1. leiicTBUTEIbHbIE YHCIA

PacmeeHHe MHOXCCTBa HATypPaJbHBIX YHUCCIT 10 MHOXKCCTBA ICJIBIX,
MHOXXECTBaA LEJIbIX YUCCI JO MHOXKCCTBA pallMOHAJIbHBIX. PanuonansHOE

m
YHCJIO KaK OTHOIICHUC ; —, TAC m— 1EJI0C YHCJIO, a 1 — HATypaJIbHOC

YUCJIO.
Crenenb ¢ 1enbIM nokaszatesneMm. KBaapatHeiii kopeHb u3 uncia. Kopenb
TpeThell creneHu. [lonarne 006 wuppanmoHamsHOM uucie. Hppamuo-

HaJIbHOCTBh YHCJIa 2 u HCCOUSMEPUMOCTb CTOPOHBI H AJWAroHaJIn

KBagpara. Jlecarnunbie

MHOX)€eCTBO AEHUCTBUTENBHBIX YHUCEN; MPEACTABICHUE NCHCTBUTEIbHBIX

NpUOIKEHNUS  UPPALMOHAIBHBIX — YHCElL.

OnuceIBaTh MHOXECTBO ICIBIX YuCCl, MHOXCCTBO pPalHOHAJIbHBIX
YHCCII, COOTHOHIICHHUEC MCKIY OTUMH MHOXCCTBAMU. CpaBHI/IBaTL )51
YHnopsaaoduBaTb palyvOHAJIIBHBIC 4YHCJIA, BBINIOJIHATh BBIYHUCICHUA C
palruOHAJIBHBIMHU YHUCJIaMH, BBIYUCIATD 3HAYCHUA CTEIIEHEW C IIEJIbIM
II0Ka3aTCJICM. (I)OpMy.]'lI/IPOBaTB OMPCACIICHUC KBAAPATHOI'O KOPHA U3

X2 IS HaXO0XKICHUS

yrucia. Hcmoan3oBath rpaduk QyHKIUM y =
KBaJIPATHBIX KOpHEW. BBIYUCASITH TOYHBIC W TPUOIMIKEHHBIC 3HAYCHUS
KOpPHEH, HCHOJb3ys IPU HEOOXOIMMOCTH KaJIbKYJISATOP;

OLIGHKY KBaJpaTHBIX KOpHEH. dopmMy/jHMpoBATHL OIpEJIEICHUE KOpHS

MPOBOJUTH
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yucel B BHJIE OCECKOHEYHBIX JECITHYHBIX npobeii. CpaBHEHHE
JIEUCTBUTEIBHBIX 4YHCEN. B3aMMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
JNEUCTBUTEIbHBIMM YHCJIAMU W TOYKAMU KOOPAWHATHOM MPSIMOM.

YuciaoBsie IMPOMCIKYTKHU: HHTCPBAJI, OTPE30K, JIYy.

TpPEeTbel CTENEeHH; HaXOAUTh 3HAYEHUS KyOWYecKuX KOpHEH, mpu
HEOOXOJMMOCTH  WCHOJB3yd  KalbKymsaTop. IIpMBOAMTH  TpUMEpHI
MPPaLMOHATIbHBIX 4HCelT; pacno3HaBaTh panuoHaIbHBIE U

HppalluOHAJILHBIC YHCIIA, n306pamaTb quciia TOYKaMH KOOpﬂHHaTHOﬁ
HpHMOﬁ. Haxoguth jgecaTUYHBIC HpI/I6J'II/I)KeHI/I${ paluOHAJIBHBIX H

UppaloOHaIbHBIX qHCen; CPaBHMBATH u yHopsiiouMBaTh

OnuceiBaTh MHOXECTBO JEUCTBUTEILHBIX
HUcnoap3oBar, B

JIEUCTBUTEIILHEIE YHCIIA.

YuCell. [IICBMEHHOW  MAaTeMaTU4eCKOW  peuu

o0o3HaueHuss u rpapuyeckrue H300paKEHUsT YHUCIOBBIX MHOYXECTB,
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHKY.

2. U3mepennsi, npuOJIMKEHUS, OLEHKH.

[IpubnmwkeHHOe 3HAYCHUE BEJIMYUHBI, TOYHOCTH IPUOIMKCHHS.
Pa3mepbl 00BEKTOB OKpy’Karomero Mupa (0T AJIEMEHTapHBIX YacTHUIl JI0
BcenenHoli), JIIUTENTBHOCTH TMPOILIECCOB B OKPYXKAIOIIEM  MHpE.
Brinenenue Muoxutennst — crernenn 10 B 3amucu yucia.

[Ipuknaka v OLeHKa pe3yJIbTaTOB BEIYMCICHUN

Haxoaurn, aHAJIM3MPOBATD, CONOCTABJIATH YHCIIOBEIE
XapaKTePUCTHKU OOBEKTOB OKPYIKAIOILIETO MUPA.

Hcnoab3oBaTh 3amuch 4YHCENl B CTAHJAPTHOM BHUJE AJIS BBIPAKECHUS
pa3MepoB 0OBEKTOB, JNTUTSIILHOCTH MPOIIECCOB B OKPYKAKOIIEM MHUPE.

CpaBHHMBaTh 4YKCIIa ¥ BCIWYHMHBI, 3alMCAHHBIC C HCIOJb30BAHUEM
crerenu 10.

Hcnoab3oBaTth pasHbie (GOpPMBI 3alMKUCH TPHOIMIKEHHBIX 3HAYCHHIA,
JIeNIaTh BBIBOJBI O TOYHOCTH MPHUOIMKEHHS IO 3alMHUCU MPUOIMKEHHOTO
3HAYECHUS.

BbINOJHATH BEIUUCIICHHS C PEaIbHBIMH JAHHBIMU.

BBINOTHATHL IPUKHUIKY U OLICHKY PE3YJIbTATOB BHIYUCIICHUI

3. BBeenne B anredopy

bykBeHHbIe BbIpakeHHs (BBIpaKEHHUSI C TMEpeMEeHHbIMH). YmucioBoe

3HaueHWe  OykBeHHOro  BbIpaxeHus.  JlomycTumble

IICPCMCHHBIX. IToacranoBka BBIpa)KeHI/Iﬁ BMCCTO IICPCMCHHBIX.

3HA4YCHUA

IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHI Ha OCHOBE CBOWCTB

apupMeTHYeCKuX JeicTBuil. PaBeHCTBO OyKBEHHBIX  BBIPAKCHHUH.

ToxnecTBo

BbINOJHATL 3JI€MEHTapHbIE 3HAKOBO-CHUMBOJIMYECKHE JIEWCTBUSA:
NpUMeHATh OyKBbl JUIsI OOO3HAYEHMs YHUCeN, Ui 3alucu  OOLIMX
YTBEP)KICHUN; COCTABJATHh OYKBEHHBIC BBIPAKCHUS 10 YCIOBUSM,
3aJJaHHBIM CJIOBECHO, PHUCYHKOM HWJIM YEpPTEKOM; Hpeodpa3oBbIBATH
anreOpanyeckue CyMMBbl W TIpOM3BENEHUS (BBINOJHATH IPHUBEICHHUE
MOJI00HBIX CaraeMblX, paCKphITHE CKOOOK, YIPOILIEHNE IPOU3BEICHUI).

BbIunciaaTh 4YHCIOBOE 3HAYCHHE 6yKB€HHOI‘O BBIPAKCHUA, HAXOAUTD
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| 0011aCcTh JO0IMYCTUMBIX 3HAYCHHI MEPEMEHHBIX B BBIPAXKCHUU.

4. Muo

TrO4J1€HbI

CreneHs c HaTypaJbHBIM II0OKa3aTcJIEM H €€ CBOMCTBA. OI[HO‘IJ'ICHBI n

MHOI'OYJICHBI. CreneHb MHOI'O4JICHA. CJIO)KGHI/IG, BBIYHUTAHHUC,

YMHOXXEHHE MHOTOWIECHOB.
KBaJpaT CyMMBbI U KBajapaT pa3HocTH. Dopmysa pasHOCTU KBaApaTOB.

@opMyJbl  COKPAIIEHHOTO YMHOXKEHHUS:
[Ipeo6pa3oBanue 1en0ro BeIpaeHUsi B MHOTouwieH. Pa3noxeHue MHo-
rowieHa Ha MHOXHTENHU: BbIHECEHHE OOIIEer0 MHOXXHTENS 3a CKOOKH,
IpyHIHPOBKA, bopmyn
MHorowiensl ¢ ogHol nepeMeHHoil. Kopenb MHorowiena. KpagpaTHeiit

MMPUMCHCHUC COKpPAII€CHHOI'0  YMHOXCHMUS.

TPEXWICH, PA3JIOKCHUC KBAAPATHOI'O TPCXYJICHA HA MHOKHUTCIIN

¢popmyaupoBatb, 3anuchbIBaTh CUMBOJINYECKOM u

dhopme
000CHOBBIBATH CBOICTBA CTENEHH C HATYpalbHBIM TOKa3aTelleM;

B

NPUMEHATh CBOWCTBA CTENEHU U1 NpeoOpa3oBaHUS BBIPAKEHUN U
BBIYHCIICHH.

BBINOJHATH IEHCTBHS ¢ MHOTOWICHAMM.

BbiBoauTh (QOpPMYNIBI COKpAIEHHOTO YMHOXKEHUS, NPHUMEHATh HX B
MpeoOpa30BaHUAX BBHIPAKEHUHN U BHIYMCICHUSX. BBIMOTHATDH pa3ioxeHue
MHOTOYJICHOB Ha MHOXWTENIW. PacmosHaBaTh KBaJpaTHBIM TpPEX4JcH,
BBISICHATH BO3MOXXHOCTb Pa3JIOXKCHUS HAa MHOMKUTEIH, NPeACTABJIATH
KBaJpPATHBIA TPEX4YICH B BUJAC IPOU3BEIACHUS JUHEHHBIX MHOKUTEICH.
IIpumensiTe pa3nuubble  (GOPMBI CAMOKOHTPOJS IPH  BBINOJIHEHUH

npeoOpa3oBaHUI

5. Aareopan

yeckue Jpodou

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO ajredpandeckoil apoOwu.
Coxkpamenue napoGeid. CroxeHue, BbIYMTAHUE, YMHOXXEHUE, JEICHHE
anreOpanyeckux aApodeil. CTeneHs ¢ IebIM MoKa3aTeIeM U ee CBOIMCTRa.
PammonanbHele BBIpaXEHHS M HX MpeoOpasoBaHus. JlokazaTenbCTBO
TOXK/IECTB

®opmy.IMpoBaTHL OCHOBHOE CBOWCTBO anreOpanyeckod Jpobu U

NPUMEHSATH €ro JJs mpeodpa3oBaHus IpoOel. BhIMOIHATH AEHCTBUS C
anreOpandeckuMu J1poosivu. IlpeacTaBasTh 1Lienoe BhIpAXXEHUE B BHJIE
MHOTOYJIEHa, TPOOHOE — B BHJE OTHOLICHHS MHOTOWIECHOB; JI0Ka3bIBATh
TO)KAecTBa. DOPMYIHPOBATH  ONPEACICHHUE CTENEHH C  LEIbIM
nokazareneM. @oOpMyJIMpPOBaTh, 3aUCHIBATH B CUMBOJIHUYECKOW (Gopme
U WUIIOCTPHPOBATh IIPUMEPAMU  CBOMCTBA C  LEIBIM
rokaszaTejaeM; HNPHMEHSITh CBOMCTBA CTENEHU [Uii IpeoOpa3oBaHUs

BBIPQKEHUI U BBIYUCIICHUN

CTCIICHHU

6. KBagpaTHble KOpHU

[TonsaTHs KBaaApaTHOTO KOPHS, apu(METUYECKOrO0 KBAJAPATHOTO KOPHS.
VpasHenue Buaa x>-a. CBolicTBa apu(METHYECKUX KBAJAPATHBIX KOPHEH:

KOpEHb U3 IPOM3BE/ICHNUS, YACTHOTO, CTeNeHH; ToxkaecTBa (Va)? = a, rae

a =0, +a’=lal TlpuMeHeHHe CBOWCTB KBaJApaTHHIX KOpHEH i

Joka3pIBaTh  CBOIlCTBa  apuU(PMETHUYECKHUX  KBaJpPaTHBIX  KOPHEH;
NPUMEHSATb UX Ui IpeoOpa3oBaHUs BbIpaKEHUH. BhIUMCAATh 3HaYeHUs
BBIPQXXEHUH, COJAEPKAINX KBAJAPATHbIE KOPHH; BbIPAXKATh IEPEMEHHBIE
U3 reomeTrpuueckux M ¢usmdeckux (opmyn. HceienoBarb ypaBHEHHE

BHJa X° = @, HAXOAUTH TOYHBIE U NPHOJIMKEHHbIE KOPHH ITpu a > 0
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npeoOpa30BaHMs YUCITOBBIX BRIPAKEHUH M BEIYUCIICHUN

7. YpaBHeHUs C OJHOI NepeMeHHOI

VYpaBHenue ¢ onHoi mnepemeHHoW. Kopenb ypaBHeHusi. CBoKCTBa
YUCJIOBBIX  PaBEHCTB. PaBHOCWIBHOCTH  ypaBHeHuW. JIuHeiHOe
ypaBHeHue. Pemenue ypaBHEHMM, CBOJSALIUMXCS K  JIMHEHHBIM.
KBanparnoe ypaBuenue. Henonnble kBagpatHbie ypaBHeHHs. Dopmyna
KOpHEH KBaJpaTHOro ypaBHeHuUs. Teopema Buera. Pemenne ypaBHeHUH,
CBOISNIMXCSA K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. I[Ipumepsi
pellIeHHs] YpaBHEHUN TPETbEH M YETBEPTOM CTENEHU PA3JI0KEHUEM Ha
MHOXXUTENH. PemieHune apoOHO-pallMOHANBHBIX YypaBHEHHH. Perienue
TEKCTOBBIX 3aJ1a4 aJITeOpandecKuM CIIocoO0M

Pacno3HaBaTh JTUHEHHbIE U KBaJpaTHbIE YPaBHEHUs, LeNble U APOOHBIE
ypaBHeHus. Pemiarh JMHENHBIC, KBAaJpaTHBIE YPABHEHUS, a TaKKe
ypaBHEHMs, CBOAALIMECS K HHUM; PpelaTrbh JApoOHO-palMOHAIbHbIE
ypaBHeHus. MccienoBaTh KBaJgpaTHbIE YPAaBHEHHs 110 JUCKPUMHHAHTY U
kodpuurenTaM. PemaTe TeKCTOBBIE 3a/1a4M aareOpandecKkuM CrocoOoM:
MEPEeXOAUTh OT CIIOBECHOW (OPMYITUPOBKM YCIOBUS  33/Ja4d K
anreOpanyeckod MOJAEIM IIyTeM COCTaBJIECHUS YPAaBHEHUS; pellaTh
COCTaBJICHHOE YPaBHEHUE; HHTEPNPETHPOBATH PE3yJIbTaT

8. Cucrembl ypaBHeHHU

VYpaBHeHHE C IBYMs IIepeMEHHBbIMU. JIMHEHHOE ypaBHEHHE C JBYMs
nepeMeHHbIMHU. [Ipumepsl peleHus ypaBHEHUM B IIENbIX 4YHCIaX.
Cucrema ypaBHEHHMH C JBYyMs NepeMEHHbIMU. PaBHOCHMIBHOCTH cUCTEM
ypaBHeHHH. CucrtemMa JABYX JIMHEHHBIX ypaBHEHHH C  JBYMs
IIEPEMEHHBIMU; pEIIECHUE IOJCTAaHOBKOW M CJOKEHHEM.  PemieHue
CUCTEM JIBYX YPaBHEHHUM, OJHO U3 KOTOPBIX JUHEIHOE, a JPYroe BTOpPOn
creneHu. lIpumepsl pelIeHHs CHUCTEM HEIMHEWHBIX YPaBHEHHM.
Pemrenne TekCTOBBIX 3ajau  aireOpanueckuM CrocoOoM.

JlekapTOBbI KOOPJMHATHI Ha IUIOCKOCTH. ['paduueckas MHTEpHpeTanus
yYpaBHEHHUS C JIByMsl NepeMeHHbIMU. ['paduk JIMHEHHOro ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMU, YTITIOBOW KOA((GUIIMEHT MPsSMOii; yClIoBUE Mapa-
JENbHOCTH NPSMBIX. ['pa@uky NmpocTeWIIMX HETWHEHHBIX ypaBHEHUU
(mapaboia, rumepboiyia, OKpPYKHOCTH). I'padudeckass uHTEprpeTaIus
CUCTEMBI YpaBHEHUH C IByMs IEPEMEHHBIMU

OnpenensiTb, SBISETCS JIM Napa YUCEN PEIICHUEM JaHHOIO YpaBHEHHUS C
IBYMsI IIE€PEMEHHBIMU; NPHBOAUTH IIPUMEPHl PEILIECHUS YpPaBHEHUH C
nByMsl mnepeMeHHbIMU. Pemarb 3amaun, anreOpandeckol MOJAEINBIO
KOTOPBIX SIBIISIETCSI YPABHEHUE C ABYMs IEPEMEHHBIMU; HAXOAUTH LICIIbIC
pemieHust myreM nepebopa. Pemarb cuctemsl IByX YpaBHEHUH € IByMs
IIEPEMEHHBIMH, YKa3aHHbBIE B cojcpxaHuM. PemaTs TEKCTOBBIE 3aJadd
areOpandeckuM CIOCOOOM: MEPEeXOIUTh OT CIOBECHOH (HOpMYyITHUPOBKU
yCIOBUSL 3aJlaud K aiareOpanyecko  MoJenM  IyTeM COCTaBJICHUS
CUCTEMBl YpPaBHCHHUH; pellaThb COCTABJICHHYIO CUCTEMY YpAaBHEHUU; WH-
TEPIPETUPOBATH PE3YNbTAT.

Crtpoutsb rpaduku ypaBHEHHUH ¢ AByMs niepeMeHHbIME. KoHCcTpyHupoBaTh
SKBUBAJICHTHbIE  pEYEBbIE  BBICKA3bIBAaHUS  C  HCIIOJIb30BAHUEM
areOpanyeckoro M reoMeTpu4eckoro s3splkoB.Pemiats 1 mcciaegoBaTh
ypaBHEHHS M CHCTEMbl YpaBHEHHH Ha OCHOBE (DYHKIIMOHAIBHO-
rpaduUecKux MpeaCTaBIeHUNH ypaBHEHUN

9. HepaBeHcTBa

YucnoBble HepaBeHCTBA M UMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOH
IepeMeHHON. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHbBIE HEPABEHCTBA C
onHOW mnepemeHHOM. KBagpaTHbie HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX

®opMyJIMPOBATh CBOWCTBA YHCIIOBBIX HEPABEHCTB, HJIIOCTPUPOBATDH HX
Ha KOOPJIMHATHOW NPSIMOW, AOKA3bIBATH alreOpanyecku; NMPUMEHSATb
CBOICTBAa HEPABEHCTB MPU pEUICHUM 337ay. Pacmo3HaBaTh JIMHEHHBIE U
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HEpPABEHCTB C OJIHOW MEPEMEHHON

KBaApaTHbBIC HCPABCHCTBA. Pemiares nuHeWHBIE HEPaBCHCTBA, CHUCTCMbI
JIMHENHBIX HepaBeHCTB. PemiaTh KBagpaTHbIe HEPABEHCTBA HA OCHOBE I'pa-
(huueckux mpeacTaBICHUN

10. 3aBucumocTu

MEXKIY BEJIMYNHAMU

3aBUCHMOCTb MCXKAY BCINMYHNHAMU. Hpel[CTaBJ'IeHI/IC 3aBUCUMOCTEH

MEXIy BeIMYMHAMH B BuAe ¢Gopmyil. Berumcinenus mo ¢opmynam.
dhopmyioi,
IIpumepsl  mpssMO

[Ipssmas  mpomopuuoHaibHAs 3aBUCHUMOCTB:  3a/1aHUE

KOX(QPHUIHUEHT TPOMOPLUHUOHATIBHOCTH; CBOWCTBA.
MIPOMOPLMOHANIBHBIX 3aBUcUMoOcTed. OOpaTHas  MPONOpPLHUOHAIbHAS
3aganue  opmysnol,  kodpduimentr  oOpaTHON
MPOMOPLUOHANBHOCTH; CBoMcTBa. Ilpumepsl 0OpaTHBIX IPOMOPIHO-

HaJIbHBIX 3aBHCHUMOCTEH. Pemienne 3aga4

3aBUCUMOCTD:

Ha IIPSIMYIO

MPOMOPIUOHATEHYIO M 00PaTHYIO MPOTMOPIIHOHATBHYIO 3aBUCHMOCTH

CocTaBasaTb (HopMyJIbl, BEIpAXKAIOLIHE 3aBUCUMOCTH MEX/y BETUUYNHAMH,
BBIYMCIATL 10 (¢Qopmynam. PacnmosHaBaTh TpsMyl0 U 0OpaTHYIO
MPOMOPLUOHANIbHBIE 3aBUCUMOCTH. PemaTrh TeKCTOBbIE 3aJaud  Ha
HpsIMYI0O MOOPAaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTU (B TOM 4YHCIIE C

KOHTEKCTOM U3 CMCXKHbBIX JUCHUIIIINH, U3 peaanoﬁ )KI/ISHI/I)

11. YucnoBbie pyHKIMH

[Tonstne ¢ynknun. OOIACTH ONPEACIICHUS W MHOXXECTBO 3HAYCHUH
¢bynkuun. CriocoObl 3amanus GyHkiuu. ['paduk yakmuu. CpoiicTBa
dbyHkIMH, UX OTOOpakeHHWe Ha Tpaduke: Bo3pacTaHHUE W YOBbIBaHUE
byHKIUM, Hynd (YHKIUH, COXpaHEHHE 3Haka. UTeHHWe M IMOCTPOCHHE
rpadukoB ¢yHkiuii. I[Ipumepsl rpagKOB 3aBUCUMOCTEH, OTparkaroLINX
peanbHbIe MPOLECCHl, (DYHKIMH, OMUCHIBAIOIIME TPSMYI0 U OOpaTHYIO
MIPONOPIMOHATILHBIE 3aBUCUMOCTH, UX Tpaduky. JIuHeiHas QyHKuus, ee
rpaduk u cpoiictBa. KBagpatuunas QyHKius, ee rpaguk U CBOMCTBA.
CrenenHble QYHKIIMU C HATYPATbHBIMH IMOKa3aTeIsIMU 2 U 3, UX rpaduku
u cBoiicTBa. ['paduku pyHKumit

y=+vx,y=Vx, y=|x|

BorluncasaTe 3HaueHUs  QYHKIU, dbopmynamu  (ripu
HEOOXOUMOCTH  MCHOJb30BaTh KAJIbKYJSTOP); COCTABJSATH TaOIUIIBI
3HaueHnit  PyHKIUA. CTPOUTH ToykaM Tpaduku  QyHKIHH.
OnucbiBaTh CBOMCTBAa (PYHKIIMM Ha OCHOBE €€ rpapuueckoro mpeacraB-

MopeaupoBathb

3aJaHHEBIX
o

JICHHUS. peanbHbBIE  3aBUCUMOCTH  (opMynamMH |
rpadpuxkamu. Yurath rpaduku peasbHbIX 3aBUcuMocTel. Mcnmosb3oBaTh
(YHKIMOHATIBHYIO CHMBOJUKY JUIsl 3allUCH  Pa3HOOOpa3HBIX (HaKTOB,
c ¢byHKIMAMHU, oboraras
nerictBuii.  CTpoOUTB  peyeBbIe

KOHCTPYKLIMM C HCIOJIb30BAaHUEM (YHKUIMOHAIBHOM TEPMHHOJIOTHH.

CBA3aHHBIX paccMaTpuBaCMbIMU OIIBIT

BBITTOJTHEHUSI  3HAKOCHMBOJIMYECKUX
Hcnonp30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JJIsl TIOCTPOSHHS TPadUKOB
(GyHKUMH, A7 UCCIIEOBAHUS TOJOXKEHHUS Ha KOOPAMHATHOW IJIOCKOCTH
rpa¢pukoB (YyHKIHMA B 3aBUCUMOCTH OT  3HAa4eHUH KO3 (UIMEHTOB,
BXoJAmuXx B ¢opmyny. Pacmo3HaBaTh BUABI H3ydaeMbIX (DYHKIHA.
IMoka3bIBaTh CXEMaTHYECKH MOJOXKEHHE Ha KOOPAWHATHOH IUIOCKOCTH

N k
rpadukoB QyHKIMH BHOa y = kx, y = kx +h, y = oY= ax?,

y 2

t c y = ax?> + bx + ¢ B 3aBUCMMOCTHM OT 3HAYCHUIA

ax
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ko3¢ dULMeHTOB, BXOAAMUX B ¢popMyibl. CTPOUTH rpadUKu M3ydaeMbIX
(GyHKIWH; ONMMCHIBATH HXCBOKWCTBA

12. YncsioBble MOC/I€10BATEIbHOCTH. ApH(MeTHYECKAas U TeOMeTPHYeCKasi MPOrpeccuu

TToustue YUCIIOBOU 3aganue
MOCIIE0BATEILHOCTH PEKYppeHTHOU (opmynold u  ¢GopMynoil m-ro

yrieHa. ApudmeTnyeckas U reomerpudeckas mporpeccun. opmyisr N-

noCiaeca0BaTCIbHOCTHU.

ro wieHa apu(MeTUYeCKO M TIeOMETPUUECKON MpPOTpPecCHil, CyMMBbI

NEepBBIX 7 4iIeHOB. M300pakeHHEe WIECHOB apu(METHYECKOW H

F€OMETPUYECKON TMPOrpecCuid TOYKaMU KOOPAMHATHOM TUIOCKOCTH.
JIuHEeNHbIN 1 3KCOHEHIUANbHBIA POCT. CIIOXKHBIE MPOLEHTHI

HpI/IMeHﬂTB HNHACKCHBIC 0603Ha‘IeHI/I$I, CTPOUTHL PCYCBBIC BBICKA3bIBaAHHA
C CBSI3aHHOM C IIOHATHUCM

IOCICI0OBATCIBHOCTH.

HUCIIOJB30BaHHUEM TCPMHHOJIOTUH,

BbruncasTe  4jgeHBl  MOCJEN0BATENILHOCTEM,
3alaHHBIX (opMysnol N-TO wieHa WIK PEeKyppeHTHOH (QopMyJIoi.
YcranaBauBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUU IOCIIEIOBATEIILHOCTH,
€CIIM HW3BECTHBI IIEPBbIE HECKOJIbKO €€ ujieHOB. M300pakarh dWieHbI
M0CJIe10BATEIbHOCTH KOOPJIMHATHOM
Pacno3sHaBaTh apuMETHUECKYI0 M T'€OMETPUYECKYI0 IPOTPEecCUH INpHU
pasHbIX clocobax 3ajaHus. BBIBOAMTH Ha OCHOBE JIOKa3aTeJbHBIX
paccyxaeHuii  GopMysibl  00IIEro

FCOMeTqueCKOﬁ HpOI‘pCCCHfI, CYMMBI IIEPBLIX 72 YJICHOB apH(I)MeTquCKOﬁ

TOYKaMH Ha IIJTTIOCKOCTH.

yieHa  apu(METHUeCKOr |

Y TEOMETPUYECKOMN MPOTrpecCuii; pemaTh 33a/1a4u C UCIOIb30BAHUEM ITUX

dbopmyn. PaccmarpuBaTh mnpuUMEpbl W3 PEATbHOM KU3HH, WIUIIO-
CTpUpYIOIIME  W3MEHEHHWE B  apuU(PMETHYECKONM  TPOTrpeccuu, B
reOMETPUYECKOMN MPOTPECCHH; U300paxaTh COOTBETCTBYIOIIIHE

3aBUCUMOCTH rpaduyecku. Pemare 3a1aum Ha CIIOKHBIE IPOLICHTHI, B TOM
4HClie 33JJa41 U3 PEAJIbHOM NMPAKTUKH (C UCTIOIb30BAaHUEM KaJIbKYJISTOPA)

13. Onucareinnb

Hasdl CTATUCTHKA

[IpencraBinenne naHHBIX B BHJAE TaOmWI, AuarpamMm, TrpaduKoB.

CrnydaitHas W3MeHYMBOCTh. CTaTHCTHYECKHE XapaKTePUCTUKH Hadopa

JTAHHBIX: CcpenHee apudMeTHYecKoe, MeAuaHa, HauOoJblIee W

HaUMCHbIICC 3HAYCHUA, pa3Max. HpCI[CTaBJ'IeHI/Ie (6] BI>I60p0‘IHOM

HUCCICIOBaHUHU

HU3Baekary wuHbOpManmioo w3 TAOMUIl W JOUArpamMM, BBINOJIHITH
BBIUMCIICHUS 1O TaOJW4YHBIM JAaHHbIM. OmnpeaensiTb 1O AHarpaMMam
HauOoOJIbIINE ¥ HAWMEHBIINE JaHHBIE, CPABHUBATH BEIUYHHBI.
IIpencraBasaTs uHGOpMAIUIO B BUIE TAaONMI, CTOIOYATBIX M KPYTOBBIX
arpamm,
IIpuBoOAMTH IPUMEPHI YUUCIOBBIX TAHHBIX (1I€HA, POCT, BpeMs Ha JOPOTY U

T. J1.), HAXOAUTH CpelHee apuPpMeTHIecKoe, pa3Max YMCIOBBIX HaOOPOB.

B TOM 4YHUCIC C IOMOUIBIO KOMIIBIOTCPHBIX [MPOrpaMM.

IIpuBoaMTHL coOAepKAaTEIbHBIE NPHUMEPHl HMCIOJIB30BaHUS CPENHHUX IS
ONMCaHUs JaHHBIX (YpPOBEHb BOJbI B BOJOEME, CIIOPTHUBHBIE NOKa3aTeNH,

ompe/ielIieHUue TPAaHUIl KIIMMAaTHYECKUX 30H)
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14. Cayuaiinbie cOObITHS U BEPOSITHOCTH

[lonsiTie o ciayyallHOM oOmnbITe U cioydyallHOM coObiTuM. YacTtora

CHy‘I&ﬁHOFO COOBITHS. CraTtuctuyeckui IoaxoJ K IIOHATHIO

BEPOSATHOCTH. BEpOATHOCTH MPOTUBOIIOIOKHBIX COOBITHIA. JlocTOBEpHBIE
u HEBO3MOKHBIE COOBITHSL. PaBHOBO3MOXKHOCTB COOBITHIA.

Knaccuueckoe ONpeCACIICHUEC BCPOATHOCTHU

IIpoBoauTh Ciy4yaliHble SKCIEPUMEHTBI, B TOM YHCJIE C IIOMOIIBIO
KOMIIBIOTEPHOI'O MOJCIUPOBAHNSA, HHTEPIPETUPOBATh HUX PE3YJbTATHI.
BbIYHCASITE YaCTOTy CIIy4allHOTO COOBITHS; OLICHMBATh BEPOATHOCTH C
IIOMOILBI0 YaCTOTHI, IOJIYYEHHON ONBITHBIM IyTeM. Pemiarb 3agaun Ha

HaXOXXJeHHe BeposATHOCTeH coObITHI. IIpUBOAMTH TIPUMEpHI CIIydalHBIX

COOBITHI, B YaCTHOCTH JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHIA,
MaJIOBEPOSTHBIX CcOOBbITHI. IIpUBOAUTH TIpUMEPHI PaBHOBEPOSATHBIX
coOBITHI

15. D1eMmeHTBI KOMOMHATOPUKH

Pemenue KOMOMHATOPHBIX 3a1a4y nepeGopom

KombunaTtopHoe npasuiio ymHoxeHus. [lepectanoBku u pakropuan

BAapUAHTOB.

BbinoHATL nepebop BceX BO3MOXKHBIX BapUaHTOB MJIs IepecyeTa
00beKkTOB WM KoMmOuHauuii. IIpuMeHATH NpaBWIO KOMOMHATOPHOTO
YMHOXKEHUS Ul pEIIeHUs 3a]ad Ha HaxOXJICHHE YHcia OOBEKTOB WIH
KOMOMHAIMH (JMaroHald MHOTOYTOJIBHUKA, PYKOMOXATHs, YUCIO KOJIOB,
mu@poB, napoieit u T. n.). Pacno3HaBaTh 3a1auu Ha onpeeleHUe Yncia
NIEPECTAHOBOK U BBINOJHATH COOTBETCTBYIOLIME BbluucieHus. Pemarts
3aaa4i Ha BBIYMCICHHUEC BEPOATHOCTHU C IPUMCHCHHUEM KOM6I/IHaT0pI/IKI/I

TEOMETPUSI.
7-9xaacenl (2024.)

OcHoBHOE€ coaepkaHue 1o TeMamM

XapakTepuCcTHKA OCHOBHBIX BH/J0B /eSITeJILHOCTH Yy4deHMKa (Ha
YPOBHe YUeOHBIX JeilcTBUIl)

1. IIpsiMble H yIJIbl

Touka, npsimas, WI0cKOcTh. OTpe30K, ayd. Yrona. [Ipsamoit yron, octpbiit
Y TYNOW YIJIbI, pPa3BEpPHYTHIM yroia. BepTukaabHble U CMEXHBIE YIJIBI.
buccektpuca yria u ee coiictBo. CBOCTBa YIJIOB C MapajlIeIbHBIMU U
MePIEeHIUKYISIPHBIMU CTOpOHaMU. B3anMHoe pacnonoxeHne npsiMbIX Ha
IJIOCKOCTH: u

napajajaCJIbHbIC MEpeCCKaromuecs

(o)

IIPSIMBIE.

[lepnennukynsipupie  npsiMpie. Teopemsl napajuiebHOCTH U

®opMyJIMPOBATh ONPECICHUS U HWJJIOCTPUPOBATH TOHITHUS OTpE3Ka,

Jyda; yria, IIpdaMoro, oOcCTporo, TyIoro 1 pa3sBCpHYTOro YIJIOB,

BEPTUKAJBHBIX M CMEKHBIX YTJIOB; OMCCEKTPHUCH! yria. @opMyJmpoBaTh

YIJIOB,
MepeceyeHNH JBYX NapauIeIbHBIX MPSAMBIX CEKYIIEH; MepHIeHIUKYIIPHBIX

ONpENEICHUsT NapAJIENbHBIX MPSIMBIX; 0o0pa3oBaHHBIX MpPH

NpSMBIX; MEPNEeHIUKYJIsipa W HAKIOHHOW K NpSIMON; CEepeIUHHOTO
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MEePHEHANKYISIPHOCTA NpAMBIX. [lepneHauKynsp ¥ HaKJIOHHAas K Ips-
Moil. CepeaMHHBIN MEpHNEHAUKYISp K OTpe3Ky. ['eomerpuueckoe mecto
To4YeK. MeToa reoMeTpudeckux MecT TodeK. CBOWCTBa OHCCEKTPHCHI

yria U CepeIMHHOrO MEPIEHANKYISAPA K OTPE3KY

MEePIECHANKYISIpa K OTPE3Ky; Pacmo3HaBaTb MU H300paxkarb HX Ha
yepTexkax M pucyHkax. OObACHATb, YTO TaKOE T€OMETPHUYECKOE MECTO
TOYEK, MNPHUBOAUTb  TMPUMEpPbl  IEOMETPUYECKHMX  MECT  TOYEK.
DopMyJIMPOBATH AKCUOMY IApaJUIENbHBIX NPAMBIX. DOPMYJIMPOBATH U
AO0KA3bIBATH TEOPEMBI, BBIPQXKAIOUIUE CBOMCTBA BEPTUKAIBHBIX U
CMEKHBIX YIVIOB, CBOMCTBAa W IMPU3HAKU MAPAJUIENBHBIX NPSAMBIX, O
€IMHCTBEHHOCTH MEPHEHAUKYJISApAa K MPSMOW, CBOMCTBE MEPIEHIUKYJIIAPA
W HakKJIIOHHOW, CBOMCTBaX OHWCCEKTPHUCHI yria M CEPeIUHHOrO Iep-
MIEHJUKYJApa K OTpe3Ky. Pemiarb 3a1aun Ha OCTpOEHUE, JOKA3aTEIBCTBO
Y BBIYMCIICHHA. BbIaeJsiTh B yCIOBUU 33Jla4d YCJIOBUE M 3aKIIOUYCHUE.
Onupasick Ha yCIIOBHE 33/1a4d, MPOBOAUTH HEOOXOAMMBIC TOKA3aTEIbHbBIC

PaACCYXKICHUA. ConocTaBJsITh HOJ'Iy‘-IGHHBIﬁ PE3yJIbTAaT C YCJIOBUEM 3a/1a4U

2. TpeyroibHuku

Tpeyr OJIbHHUKHMU. Hp}IMO}/T OJIbHBIC, OCTPOYI'OJIbHBIC U TYIHOYTOJIbHBIC

TpeyrojabHUKU. Beicora, OuccekTpuca,

TpeyroibHukKa. PaBHOOeIpeHHbIE U PAaBHOCTOPOHHHME TPEYrOJIbHUKH,

MeauaHa, CpedHsis JIMHUA

U TPU3HAKU PABHOOEIPEHHOro TpeyrojapHuka. [lpu3Haku
IIpu3zHaku paBeHCTBAa MPAMOYTOJIBHBIX

CBOICTBa
paBEHCTBA TPEYTOJIbHUKOB.
TpeyroiabHUKOB. HepaBeHCTBO TpeyroiabHuKa. COOTHOIIEGHUS MEXKIY
CTOPOHaMU WU yrjamMu TpeyroibHuka. CymMma YIJIOB TpeyroJbHHKA.
Bremrnue yriasl TpeyroibHUKa, TEOpEMa O BHEIIHEM YTJIe TPEYTOJIbHHKA.
Teopema ®aneca. IlomoOue TpeyroibHUKOB; KOA(DOUIMEHT MOA00uS.
Teopema Iludaropa.
KOCHHYC, yria
TpeyrojdbHrka u yriaoB oT 0 go 180°; mpuBeaeHue K OCTPOMY YIIIy.
Pemennie mpsSMOYrONBbHBIX — TpeyroibHUKOB. (OCHOBHOE
METPUYECKOE TOXJeCTBO. DOpMyIbl, CBA3BIBAIOIINE CHHYC, KOCHHYC,

TAHT'CHC, KOTAHI'CHC OJHOI'0 U TOI'0 KC YyTJIa. Pemenne TPCYTrOJIbHUKOB:

[Ipu3naku 1omOOHUS TPEYroJbHUKOB. Cunyec,

TAaHI'CHC, KOTaHI'CHC OoCTporo MMpAMOYTOJIbHOT'O

TPUTOHO-

TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB. 3aMedaTelbHble TOYKH
TPEYrOJIbHUKA: TOYKH IIEPECEUCHUs CEPEAUHHBIX IEPIECHAUKYJISAPOB,

OMCCEKTPUC, MEANAaH, BBICOT WM UX MTPOIOJKCHUM

(I)OpMyJII/IPOBaTb OMpCACIICHUA  IIPAMOYTOJIBHOTIO, OCTPOYT'OJIbHOTO,

TYHNOYIOJIBHOTO, PaBHOOEIPEHHOr0, PABHOCTOPOHHETO TPEYrOJbHHUKOB;

BBICOTBI, MEJMAHbI, OHCCEKTPUCHI, CpEOHEH JHMHUM TPEYroJIbHUKA,
pacno3HaBaTb U H300pakaTh MX Ha UepTekax U PHUCYHKax.
®opMyIHpPOBATH orpeziesieHue PaBHBIX TPEYTroJIbHUKOB.

@®opMyIMpoOBaTh U JAOKa3bIBATHL TEOPEMbl O IPU3HAKAaX pPABEHCTBA
TpeyroiabHUKOB. OQOBACHATL M MILIIOCTPHPOBATHL HEPABEHCTBO TpeE-
yroyiibHuKa. ®OpMYJIHpPOBaTh U AOKA3bIBATH TEOPEMBI O CBOMCTBAX M
IpU3HAKaX pPaBHOOEIPEHHOTO TPEYrOJIbHUKA,
CTOpOHaAaMM MW yrjlaMu TpCYyrojJlbHHKa, CYMME VIJIOB TpPCYroJIbHUKA,
O CpeaHell JIMHUHM TPEYroJIbHHKA.
OJIO0HBIX TPEYTOJIbHUKOB.

COOTHOLICHUAX MCKIAY

BHEILIHEM  yIJIe
DopMyJIMPOBATH onpeaeseHue
@opMyJIMpPOBaTh U [0Ka3bIBATh TEOPEMbl O TMPHU3HAKAX MOAOOHS
TpPEeyroiabHUKOB, Teopemy Daneca. MOpMyJaHMpPOBATh OINpEACTICHUS U
WITKOCTPUPOBATDH TOHATUA CHHYCA, KOCHHYCAa, TAHT€HCA U KOTAaHI€HCa

TPEYrOJIbHUKA,

OCTPOTO yIjla MPSIMOYTOJBHOTO TPEYrojbHUKA. BBIBOAUTH (HOpMYIIHI,
BbIpakarone (QpyHKIUH yria MpSIMOYTOJIBHOTO TPEYTOJIbHUKA Yepe3 ero
®opmyaupoBaTh U J0Ka3bIBaThb Teopemy [ludaropa.

CTOPOHBI.
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@®opmMyJIMPOBATh ONPEIEICHUS CHHYCA, KOCUHYCa, TAHT€HCA, KOTAHIE€HCa
yrioB oT 0 1o 180°. BeIBoAMTHL (pOpMYITBI, BRIpaXKaromue (GyHKIMHA YTIIOB
or 0 mo 180° uepe3 QyHKIUU OCTpHIX yrioB. MopmyaupoBaTh U
Pa3bACHATH OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. I1lo 3HaueHMsIM
OJTHON TPUTOHOMETPUYECKON (PyHKIMM yriia BBIYHCIAATH 3HAUYEHUS JIpy-
IMX TPUTOHOMETpUYECKHX (yHKIUMA 3TOoro yria. ®opMyJMpoBaTh Hu
AOKa3bIBATh TEOPEMbl CHHYCOB U  KOCHUHYCOB. dopmy/juMpoBaTh U
AOKa3bIBATh 0
MEPIEeHIUKYISIPOB, OUCCEKTPHUC, MEIUaH, BBHICOT WIM HUX MPOJOJKEHUH.
HccnenoBarpe CBOICTBA TpPEYrOJIBHHKA C IIOMOLIBKO KOMIIBIOTEPHBIX
nporpamMM. PemaTs 3amauun Ha MOCTPOEHHE, JOKA3aTEIbCTBO U BbI-

TCOPCMbI TOYKax NEpeCCUCHUA CCPCANHHBIX

qyuciaeHUusd. BblaeasiTh B yCIOBUM 33Jayd YCIOBHE U 3aKIIOYECHHUE.
MopenupoBaTrh YCJIOBHE 3aJaud C TIOMOIIBIO YEpTEXa WM PUCYHKA,
NPOBOANTD JIOTIOJIHUTEIbHBIE TOCTPOEHUS B X0/1€ pemeHus. Onupasch Ha
JaHHBIE YCJOBUS 3aJlauyd, MNPOBOAUTH HEOOXOAUMBIE PACCYXKIACHUS.
HNuTepnpernpoBaTh NOJNYyYEHHBIH pe3ylbTaT M COIMOCTABIATH €r0 C

YCJIOBUCM 3ada4un

3. YeTbIpexyroJabHUKH

YersipexyronpHuk. IlapamienorpaMM, TeopeMbl O CBOMCTBaxX CTOPOH,

YyIIOB W JAMaroHaiein U  €ro

HpSIMO}/T OJIbHUK, TE€OpEMa O PABCHCTBC JuaroHaneiu IpsAMOYT'OJIbHHKA.

napajiejorpamma MIPU3HAKHU.

Pom0, Teopema o cBoiictBe auaronanei. Keagpar. Tpanenus, cpeaHss
JIUHUS TPATCIINU; paBHOOEIPEHHAS TPAMEIUs

(I)OpMyJII/IPOBaTb OMPEACIICHUA IIapaJlyieioTpaMMad, HIpAMOYTOJIbHUKA,

KBajpaTa, pomoa, paBHOOEIPEHHOW MW TPSAMOYTOJIBHOM

Tpamnenuy, CpeHed JUHUM Tparneluy; Pacno3HaBaTh U M300pakaTh UX

Tpareumm,

Ha 4YepTekax U pUcyHKax. DopmyaHpoOBaTh U J0Ka3bIBAaTh TEOPEMBI O
CBOMCTBAaX W MpHU3HAKaX Mapajuiesorpamma, NpsSMOYrojibHUKA, KBaJapaTa,
pomOa, tpanenuu. MccaenoBarb CBOWCTBA YETHIPEXYTOJBHUKOB C IIO-
MOIIBI0 KOMIIBIOTEPHBIX IporpamMm. PemaThb 3a7aud Ha IOCTPOEHHE,
JI0Ka3aTeJIbCTBO M BBIYMCIECHUA. MoaeJmpoBaTh YCIOBHE 3aJaud C
MIOMOIIBI0  YepTeXa MIM PHUCYHKa, HPOBOAMTb JONOJHUTEIbHbIE
MIOCTPOCHMS B XOJIe pelleHus. BplaesasiTh Ha yepTexe KOHPUrypaluu, He-
00X0MMBIE JUTS TIPOBEACHHUS OOOCHOBAHUI JIOTMYECKUX IIAaroB PEIICHHS.

HNHTepnperupoBaTh IOJYYCHHBIM pE3yJbTaT U CONOCTABIATH €ro ¢

YCJIOBHUEM 3aaa4un
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4. MHOrOyroJbHUKH

MHOroyronbHuK. Brimykiieie MHOT'OYTOJIbHUKHU. IIpaBunbpHbBIE

MHOI'OYI'OJIbHUKH. TeopeMa 0 CYMMC€ YTJIOB BBIIIYKJIOTO MHOI'OYT'OJIbHHKA.
TeopeMa 0 CyMMC BHCIIHHUX YI'JIOB BBIITYKJIOI'O MHOT'OYT'OJIbHUKA

¢opmyampoBath onpeneneHue U
DopMyIHPOBATH

Pacno3HaBaTh MHOTOYTOJIBHUKH,
NPUBOJMThL  NPUMEpPHI u

AO0Ka3bIBaAaTh TEOPEMY O CYMME VYIJIOB BBIITYKIOIO MHOI'OYI'OJIbHHKA.

MHOTI'OYI'OJIbHUKOB.

HccaenoBarh CBOWCTBA MHOTOYTOJBHHKOB C TOMOIIBIO KOMIBIOTEPHBIX
nporpamM. Pemiats 3agauu Ha BBIUMCIICHHS.
MoneaupoBaTh YCIOBHE 33Ja4ll C TIOMOIIBIO YEepTEeKa MM PHUCYHKA,
NPOBOANTH xoze

HNHTepnperupoBaTh IOJYYEHHBIM pPE3YJIbTAT U COMOCTABJIATH €r0 C

J0Ka3aTCJIbCTBO U

JOIIOJITHUTCIIbHBIC IMMOCTPOCHUA B pelICHUs.

YCJIIOBUCM 3aaa4n

5. OKpyKHOCTb M KPYT

OxpyxHocth U kpyr. Llentp, paguyc, auamerp. [yra, xopna. Cekrop,
cerMeHT. LleHTpasbHbIi, BIMCAHHBIA YIOJl, BEJIMYMHA BIIMCAHHOTO yIJa.
B3anMHOe pacroiokeHue NpsAMOU U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenpHas u cekymias K OKPYXHOCTH, UX CBOWCTBA. BrnmcaHHble u
OIMCAaHHBbIE MHOTOYTOJIBHUKH. OKpY>KHOCTb, BIIMCaHHAsl B TPEYTOJIbHUK,
u OKOJIO 0

OKPY>KHOCTb, Teopembl

Cy€CCTBOBAHNU

OmnMCcaHHas TPEYTOJIbHUKA.

OKPY’XHOCTH,  BIIHCAaHHOMN

OKOJIO

B TPEYrOJbHUK,

Bricannbie

u
OKPY>KHOCTH,  OIHCaHHOU u
ONMCaHHBIE OKPYKHOCTH MPaBUIJIBHOIO MHOrOyrojabHuka. ®opmysnsl 1
panuyca
OKPYKHOCTH, BIMCAHHONM B TpPaBUJIbHBIH MHOTOYI'OJBHHUK; pajaunyca

TPEYTrOJIbHHKA.
BBIYMCIIEHUSI CTOPOHBI NPaBUWIBHOTO MHOTOYTOJIbHUKA;

OKPY>KHOCTH, OITMCAHHOW OKOJIO MPaBUIILHOI'O MHOTOYT'OJIbHUKA

DopMyJMPOBAThL OIPEHCIICHNUS IOHATHM, CBA3AHHBIX C OKPYKHOCTBIO,
LEHTPAJIBHOTO W BIOMCAaHHOIO YIJOB, CEKYIIEM M KacaTeJIbHOM K
OKPY)KHOCTH, YIJIOB, CBS3aHHBIX C OKPYXXHOCTbIO. DOpMyJMpOBaTL U
AOKA3bIBATH TEOPEMBI yriax,
OKpyXHOCThI0. M300pakaTrb, pacno3HaBaTh U ONHMCHIBATH B3aUMHOE
pacrosiokeHue npsmMoil 1 okpyxHocth. U300paxkars 1 GopMyJIHpoOBaTH
MHOT'OYTOJIbHUKOB

B

O BIIMCAHHBIX YyIJiaX, CBA3aHHBIX C

OIIpCACIICHUA BIITMCAHHBIX u OITMCAaHHBIX n

TPEYTOJIbBHUKOB; OKPY>KHOCTH, BIIMCAaHHOU u
OKPYKHOCTH, OIIMCAaHHOM OKOJIO TpeyrosibHuka. dopMyaupoBarbs U
AOKA3bIBATH TEOPEMBbl O BIHCAHHOW U OIMCAaHHOW OKPYXKHOCTSX

HUccaenoBarhb

TPEYTOJIbHUK,

TPEyroJbHUKA u CBONCTBA
KOH(pUrypalui, CBsI3aHHBIX C OKPYKHOCTbBIO, C IIOMOIIbIO KOMIIBIOTEPHBIX
nporpamMm. Pemartsb

BBIYHCIICHHA. MOI[CJIHpOBaTb YCJIOBHUE 3aJa4u C IIOMOMIBIO YEPTEXKA HIIN

MHOT'OYT'OJIbHUKA.

3aga4u Ha IMOCTPOCHUC, OO0KA3aTCIbCTBO U

PUCYHKA, NMPOBOAUTH JONOJHUTEIBHBIE IIOCTPOCHUS B XOJE€ pELICHHUS.
Boiesasite Ha yeprexxe KOHQUIypallul, HEOOXOUMBbIE AJsl MPOBEAECHUS
HNurepnperupoBars

000CHOBaHUM [IarOB

HOJTyYCHHBIH Pe3yJbTaT i COMOCTABJSATD €r0 C YCIOBHEM 331a4H.

JJOTHYCCKUX pCLICHUA.

6. 'eomeTpuueckue npeodopazoBaHus

[lonssitue o paBeHctBe ¢uryp. IloHsTne ABWXKEHUA: oOceBas U

OO0BSICHATH, U WLIIOCTPUPOBATH TMOHITHUS paBeHCTBa (PUryp, moaoousi.
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LEHTpajJbHasi CUMMETPHH, TapajuleIbHbI TiepeHoc, noBopoT. [loHsATue o
nonooun GUryp u roMOTETHH

CTpouTh paBHbIE U CUMMETPUYHbBIE (PUTYPbI, BHINOJIHATD MapalIeIbHbIN
nepeHoc U 1noBopoT. HMceiienoBarb CBOWCTBA ABUKEHUM C IOMOIIBIO
KOMIIBIOTEPHBIX ~ NpOrpamMM.  BbINOJHATH

TCOMCTPHUICCKUX HpeO6pa3OBaHHﬁ Ha IJIOCKOCTH

IMPOCKThI 1o TEMaM

7. IlocTpoeHus ¢ IOMOIIBIO HUPKYJIA U JTHHEHKH

ITocTpoeHus ¢ MOMOIIBIO HUPKYJIS U IMHEUKHU

Pemiatp 3amaun Ha TOCTPOCHUE C TOMOULIBIO LHUPKYJISd W JIMHEHKH.
HaxoauTh yCIOBUS CYIIECTBOBAHUS PEIICHUS, BBINOJHATH MOCTPOCHUE
TOYEK, HEOOXOJAMMBIX ISl TIOCTPOCHHUSI MCKOMOW (purypsl. /loka3piBaTh,
YTO TOCTpOeHHasi (GUrypa yAOBIETBOPSAET YCIOBHSIM 33/a4uu (ompeesasiTh
YHCIIO PEIICHUH 3a]a4M P KaXKIOM BO3MOKHOM BBIOOPE JIAHHBIX )

8. N3mepenne reomeTpu4ecKuX BeJITUYHH

Jmvna otpeska. JlimHa soMaHoM. Ilepumerp MHOrOyroJibHHMKA.
PaccrosiHue OoT TOYKHM 110 mpsAMON. PaccTosiHue Mexay napajulelbHbIMU
npsAMBbIMU. [[IMHA OKPYKHOCTH, YHUCJIO TC; JJIMHA IYI'M OKPYKHOCTH.
I'panycHas mepa yria, COOTBETCTBHE MEKIY BEJIMYMHON LIEHTPAJIbHOTO
yria U JUIMHOM 1yru okpykHocTH. IloHsATHE miomaay Mmiaockux ¢Guryp.
PaBHOBEJIMKHUE ¢burypsl. [Tnomane

IpsAMOYT'OJIbHHKA. IInomanu napajjiejorpaMmma, TpC€yrojibHUKa U Tparc-

PasHococTaBieHHbIe u

05051 (ocHoBHBIE (opMmynbl). DOpMyIbl, BBIpaXKAIOUIME IUIOIAIb

TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI M YTOJ MEKIy HUMHU, Yepe3 EpUMETP
U paguyCc BIHMCAHHOW OKpyxkHOCTH; ¢opmyna ['epona. I[lnomans
MHoroyrojsHuka. [Inomans xpyra u miuomane cextopa. CooTHoLIeHHE

MEXTY TUTOIAISIMH TIOJJOOHBIX GUTYDP

OO0BbACHATH U WIIIOCTPUPOBATH MOHATHE MEPUMETPAa MHOTOYTOJIbHHKA.
®opMyJIMPOBATH OIPEIEICHUS PACCTOSIHUSI MEKY TOUKAMH, OT TOUKH JI0
®opmyMpoOBaThL U
rpagyCHON Mepbl yIyia, IUIOLIAAH.
®opMyJIMPOBATH COOTBETCTBUE MEKIY BETUUYMHON LIEHTPAIBHOTO yIia U
JUTMHON NyTM OKPYKHOCTH. OQOBSICHATHL U WJUIKOCTPUPOBATH TOHATHS
PaBHOBEJIIMKMX W PaBHOCOCTaBICHHBIX ¢Guryp. BbIiBoauTh (opmyIbl

IPSIMOY,
00BLIACHATH

MEXIy NapajjieIbHbIMH  IPSMBIMHU.
CBOMCTBA JIJIUHBI,

IJIOIaZE  NPAMOYIOJIbHUKA, [apajulejorpaMma, TPEYTOJbHHKA U
Tpamenuy, a TaKke (QOpMyIy, BBIPAKAIONIYIO TUIONIAIb TPEYTOJIbHHUKA
yepe3 JIBE CTOPOHBI M YroJl MEXAY HUMH, JJIMHY OKPYXHOCTH, IUIOIIA]b
kpyra. Haxoauts 1omanb
TPEYTOJIBHUKNA U YEThIPEXYTrONbHUKA. OOBICHATH U WIIHOCTPUPOBATH

OTHOILIEHHKE IJIo1aaei nogo0HeIX (uryp. Pemars 3a1aun Ha BEIYHMCIICHUE

MHOTOYrojbHUKa  pa30MeHueM Ha

JUHEWHBIX BEJIMYHH, TPAJYCHON MEphl yIia ¥ IUIomaneii TpeyrolbHHUKOB,
YCTBIPCXYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTHU U IJIOIIaANU
kpyra. Onupasicb Ha JaHHBIE YCIOBHS 3aJa4d, HAXOAUTb BO3MOXXHOCTH
dbopmyi, (hopMyIIbL.
Hcnoab3oBathb GopMyIbl i 000CHOBAHMS T0KA3aTEIBHBIX PACCYKICHUN

MPUMEHECHUS HEOOXOJIUMBIX peoOpa3oBLIBAThH

B xone peuieHus. UHTepnpeTrnpoBaTh MOJIYYEHHBIH PE3yJabTaT U COIO-

CTaBJATD €T0 C YCJIOBHUEM 3aJa49u
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9. KoopauHarsl

JexapToBbl
Koopaunats! cepenunbl orpedka. dopmyna paccTOSTHUS MEXAYy IBYMs

KOOPIMHATBl Ha IUIOCKOCTH. YPaBHEHHE  IPSIMOM.

TOYKaMU TJIOCKOCTH. Y PaBHEHHE OKPYKHOCTU

O0BSICHAT, ¥ MUIKOCTPUPOBATH IOHATHE JEKAPTOBOM  CHCTEMBI
KoopauHaT. BLIBOAUTH U HCNOJIB30BATH (YOPMYIIBI KOOPJIMHAT CEPEAUHBI
OTpE3Ka, PACCTOSHUS MEXKIYy JABYMS TOYKAMHM IUJIOCKOCTH, YpPaBHEHHUS
MPSAMOU ¥ OKPYKHOCTH. BBINOJIHATH MPOEKTHI MO TEMAM MCIIOJIb30BaAHUS
KOOPAMHATHOIO METOJa MpPH PEIICHUM 330a4 Ha BBIYMCICHUS U

J0Ka3aTcJIbCTBa

10. BexTopbi

Bexkrop. Jlnuna (Moayns) BekTopa. PaBeHcTBO BekTopoB. KommmHeapHbie
BekTOphl. KoopanHaThl BekTOpa. YMHOKEHUE BEKTOpa Ha YKCIIO, CyMMa
BEKTOPOB, Pa3lokKeHHEe BEKTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOpaM.
VYron mexay BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB

®opMyJIMpPOBATh OMpEJIEICHUS U WUIIOCTPUPOBATH MOHATHS BEKTOPA,
JUITUHBI (MOJYINSI) BEKTOpa, KOJUTMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB.
BoluncasaTe UIMHY W KOOpAMHATHI BekTopa. Haxoguth yrom mexnay
BEKTOpaMH. BBINOJHATH oONEpalud HaJa BEKTOpaMH. BbINOJIHATH
MPOEKTHl MO TEMaM HCIIOJIb30BaHUS BEKTOPHOTO METOAAa MNP PEIICHUU

3aJa4 Ha BBIYMCJICHUA 1 A0Ka3aTCIIbLCTBA
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8. IlepeyeHb yueOHO-METOAMYECKOI0 U MATEPHATbHO-TEXHHYECKOI0 00ecneuyeHusi 00pa3oBaTe/ILHOIO NMpolecca

5 kiace
OcHognas tumepamypa:
Maremarnka.5 kinacc: y4eOHHMK JUIsl ydamuxcs oOmieoOpaszoBarenbHbix yupexaenuid / Jlopodees I'. B., llapwirun U. ®. Jonornumenvuas
aumepamypa:
IToroauH. - M: Muemosuna, 2011.
CamocrosiTebHbIE U KOHTPOJIBHBIC Pa0OTHI IO MaTeMaTHke A S5 kinacca. Epwosa A.11., I'onobopoovko B.B. (2010, 208c.)
Tectsl mo maTematuke. 5 knacc. K yueonuxylopodeena u Hlapeiruna U. ®@. u ap. - Pyonuyxasa B.H. (2013, 128c.)
Cneyuguueckoe conpoeorcoenue (0oopyoosanue)
WNHTepakTHBHAS 10CKa;
NIEPCOHAJIBHBIN KOMIIBIOTED;
MYJIbTUMEAUNHBIA IPOEKTOP;
JI€MOHCTPAIIMOHHbIE W3MEPUTENIbHBIE MHCTPYMEHTHI M MPUCIOCOOTIeHUs (pa3MEueHHbIE W HEpa3MEUeHHbIC JIMHEHKH, LUUPKYIH, TPaHCIOPTHPHI,
Ha0OpbI YTOJIbHUKOB, MEPKH);

6 xkiacc
OcHogHas tumepamypa:
MaremaTuka.6 Kinacc: y4eOHHK ISl y9anmxcsi oomeoopaszoBatenbHbIX yupexaenuii / lopodees I'. B., Illapsirun U. ©.
Jlononnumenvnas numepamypa:
CaMocTosiTeTbHBIC M KOHTPOJBHBIC PA0OTHI IO MaTeMaTHKe st 6 kinacca. Epwosa A.11., I'onobopoovko B.B. (2010, 192c¢.)
Tectol mo matemaruke. 6 kiacc. K yue6nuky JJopodeesa u lllapeiruna U. @. u np. - Pyonuyxas B.H. (2013, 144c.)
7 riaace
OcHogHas tumepamypa:
Anre6pa 0. H. Makaperaes, H. I'. Muniok. .. Mocksa [Ipocsemenue 2009r.
I'eometpus 7-9 xn.Aranacsu JI.C. u apllpoceemenne2009-13
Hunaxtuueckue marepuansl JI. 1.3BaBuy, JI. B. Ky3nenona, C.b. CyBopoBa Mocksa [Ipocsemnienue 2010 r.
8kuacc
OcHognas numepamypa:
Anre6pa. FO.H. Makapsrues, H. I'. Munmiok. .. Mocksa [Ipocsemenue 2009 r.
I'eomerpus 7-9 xn.Aranacsu JI.C. u ap Ipocsemenne2009-13
Junaktuueckuit matepuan B. . XKoxos ... Mocksa IIpocsemienne 2012 r.
9 kiacce
OcHognas tumepamypa:
Anrebpa. FO. H. Maxkpsrues, H. I'. Munmgiok... Mocksa I[Ipocsemenne 2011 T.
I'eomerpust 7-9 k. AtanacsH JI.C. u ap Ilpocsenienne2009-13
Hunaxkruueckuit matepuan 0. H. Makapsiues... Mocksa [Ipocsemenue 2012 r.
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http://www.alleng.ru/d/math/math688.htm
http://www.alleng.ru/d/math/math1280.htm
http://www.alleng.ru/d/math/math694.htm
http://www.alleng.ru/d/math/math1281.htm
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