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MNOSICHUTEJBHAS 3AIIUCKA
PaGouas mporpamma mo anrebpe aaa 9 xmacca paspaGorana Ha ocHOBe DenepanbHOro IocyJapCTBEHHOTO
00pa3oBaTENBHOrO CTAHAAPTa OCHOBHOTO 00ILero o0pa3oBaHMs, IUIAHUPYEMBIX PEe3YJIBTATOB OCHOBHOIO OOLIEro oOpa3oBaHus,
[pumepHoii 06pasoBaTebHON MporpaMMbl HauaIbHOTO (CpeIHEro) od1ero oOpa3oBanus, aBTOPCKOH nporpaMmMel A.I' . Mepanik,

B.B.ITonouckusi, M.C.Sxup nog penakuueii B.b.[Tonouckui, -M.: Ipocsemenne, 2021r.

HopMaTHBHbIE I0KYMEHThI, 00eCNeuBalOIUe PEATH3ALIMIO IPOTPAMMBbI;

I. depepanpubii 3akoH 0T 29.12 2012 1. N 273-@3 "O6 obpasosanuu B Poccuiickoli ®@epepanpu» (cr. 2, nn.9, 10},

2. depepanbHelil TOCYIapCTBEHHBIH 006pa3oBaTENBHBIR CTaHAAPT OCHOBHOIO 00LIero oOpa3oBaMs, YTBEPKACHHBIH
npukasoM MuHECTepcTBa 00pasoBaHua M Hayku Poccuiickodl @epepauuu ot 05.03.2014 Ne 1089. (B pemaxuum ot 23. 06.
2015r.)

3. IIpuxas Muumcrepersa obpazoBanus B Hayku Poccuiickoll ®ezepauuu Ne 1576 or 31.12.2015 «O Buecenunu
usMenenuii B ®L'OC HOO, yreepxaenssiii npukasom MOuH P® ot 06.10.2009r. Ne 373»

+. IMpukaz Munncrepcrsa [Ipoceeruenus P® ot 08.05.2019 N 233 «O BHeceHHH H3MeHEHUH B (eiepaibHOM [IEPEUHE
yueOHUKOB, pEKOMEHIYeMBIX K  HCMOJB30BAHMIO MNpH pealu3aldd  HMEOUIMX  TOCYJApCTBEHHYIO  AKKPEAHWTALHIO

00pa3oBaTeNbHbIX IPOrPpaMM HadalbHOTO OOILEro, OCHOBHOIO OOILETO, CPEAHEro 0bmero oopa3oBanHus»

5. Ocnopuas obpasopartensHas nmporpamma MBOY «OcHoBHas mkona Ne5» [TKI'O
6. [Tporpamma Bocrtutanud MBOY «OcHoBHas wikona NeS» va 2021-2025 ygebrble roga.
7. Yuebuptii nnan MBOY «OcHosnas mkona Ne5» TIKTO.



OBUWASI XAPAKTEPUCTUKA YYEBHOT'O IIPEAMETA

B kypce anrebpbl MOKHO BbIAETUThL CIENYIOLINe OCHOBHBIE COIepkaTelbHble IMHUK: apu(MeTUKa; aireopa; QyHKUMH;
BEPOATHOCTE H CTATUCTMKA. Hapsiay ¢ 3THM B coJep)KaHHWEe BKIIOUEHBI JBA NONOTHHUTEIBHBIX METOJONOTUYECKHX pazfiena:
JIOTHKa ¥ MHOXECTBa, MareMaTlKa B HCTOPUYCCKOM PA3BHMTHH, UTO CBA3QHO C pcaﬂmauuef/i ueneﬁ 06[118 HHTECIIACKTYAIBHOI'O U
OBILEKYILTYPHOIO Pa3BUTUS YUAILUXCS.

ConepsxaHue KaxJ0oTro M3 3THX pa3leloB pa3BopavyuBacTCs B COASPKATENbHO-METOAUUECKYIO THHHUIO, MPOHU3bIBAIOLLY O
BCE OCHOBHBEIE coaepskaTenbHble NUHUM. [lpy 3ToM neppas auBMS — «JIOTHKAa W MHOXECTBA» — CIYXKUT €M OBIAICHHUA
YHAIINMMACS HEKOTOPBIMU 3TeMEHTaMU YHUBEPCAIbHOIO MaTeMaTHUecKOro sidblka, BTopad — «MaTemMaTuka B NCTOPHYECKOM
PasBUTHU» — CIIOCOOCTBYET CO3NAHUIO O0IEKYTbTYPHOTO, TyMaHHTAPHOrO (POHA M3ydeHHUs Kypca.

CoaeprxaHue THHUH «ApUPMETUKa» CIYKNT 6a3oi JUisd JanbHEHIIero U3ydeHUs y4alluMUcs MaTeMaTHKH, CIIOCOOCTBYET
PA3BUTHIO HX JIOTMYECKOTO MBILINeHHs, (GOPMHPOBAHMIO YMEHMsS NOJB30BATHCA ANrOPUTMAMH, a TaKXKe TNPHOOPETEHUFO
IIPaKTUUECKUX HABBIKOB, HEOOXOAYUMBIX B ITOBCEJIHEBHON >M3HU. PazBUTHE MOHATUS O 4UCiIe B OCHOBHOW ILKOIE CBA3AHO C
paLMoHalLHBIMHA U MPPAMOHATBHBIMU YHCIaMH, GOPMUPOBAHUEM JIEPBUUHBIX MPEACTABIEHHUN O JAEHCTBUTEILHOM YHCIIE,

Comepxanne nmuHun «Anrebpa» cnocoOCTBYeT (POPMUPOBAHUIO Y YUALIKMXCsl MaTeMaTHHECKOro arurapara A pelleHds
3a/lad U3 paz[elloB MaTeMaTHKH, CMEXHBIX MPEAMETOB M OKpYXallleH pcalbHOCTH. S3bIK anreOpbl NOAYEPKUBAET 3HAYSHUC
MaTeMaTHKU KaK A3bIKa JJIA NOCTPOEHUA MAaTEMATHYECKHX MOﬂeHeﬁ [IpouecCcoB U ABICHUMN PEAIBHOTO MUpA.

PazButue ANTOPUTMHUYECCKOIQ MBILINICHUS, H€O6XOI{HMOI‘O, B YaACTHOCTH, JJIs1 OCBOCHUA KypcCa I/[H(bO‘pMaT[/IKH, W OBJIAACHHUCE
HaBbIKaMU NEeIYKTUBRHBIX PacCyKAeHUHM TakkKe SBISAIOTCS 3afadaMy n3ydenus anreGpol. [IpeoOpazoranue CUMBOIBHBIX (QOpM
BHOCUT cnelnrUuHeckui BKJIaZ B Pa3BUTHE BOOOpaKEeHUA Yy4alMXCs, MX CIOCOOHOCTEH K MareMaTHueCKOMY TBOpdecTy. B

OCHOBHOH HIKOJIe MaTeEPUAIl TPYTITTUPYETCA BOKPYI PAlIHOHAITBHBIX BBIpa)KCHI/If;I.



Copepxanne pasfgeta «PyHXUHMH» HAILENEeHO Ha MOJYy4eHHE IIKOIbHUKAMU KOHKPETHBIX 3HAaHMH O QYHKLMH Kak
BaKHel el MaTeMaTUYeCKON MOAeNM A1 ONMCAHHS U HCCIedoBaHus pasHoobpa3Hblx npoueccos. M3yuenue 3Toro Marepuana
CIIOCOOCTBYET Pa3BUTHIO Y YYALMXCSH YMEHHs MCMIOJIL30BATh PA3IHUYHBIE A3BIKM MATEMaTHKHU (CJIOBECHBIH, CHMBOIMYECKHH,
rpathuyecKuii), BHOCHT BKJ1aJ B HOPMUPOBAHHE NPEACTABICHMA O POJU MAaTEMaTUKHU B Pa3BUTUH LMBUIH3AIIMH U KYNBTYPHI.

Pasne «BeposiTHOCTH WM CTATUCTUKA» —— 00SA3aTeNBHBIA KOMIIOHEHT LUKOJBHOI'O 00pa3oBaHMsd, YCHIIABAIOLIMEK €ro
IIPUKIaJHOe U INpakTHYecKoe 3HAUYeHHEe. OTOT Marepuan HeoOXoaum, MpekIe Beero, Alg (POpPMHUPOBAHMS Y yYalIAXCs
(GYHKUMOHANLHOR IPAMOTHOCTH — YMEHHUS BOCIIPMHMMATH W KPHUTHYECKH aHAIM3UPOBATh MHQOPMALUIO, IPEICTABICHHYIO B
pa3THUHBIX (HOpPMax, ITOHUMATH BEPOSTHOCTHBIH XapaKTep MHOMMX pealbHBIX 3aBUCUMOCTEH, MNPOM3BOAUTh JIPOCTCHUIME
BEepOSTIIOCTHRIE pacy€Thl. M3yuenne OCHOB KOMOMHATOPUKU IIO3BOJIMT ydallEMyCsl OCYLUIECTBAATL PAcCMOTPEHHE CIIyYaes,
nepebop ¥ MoACUET Yuc.Ia BapuaHTOB, B TOM YHCIE B IPOCTEHIMX NIPUKIIAIHEIX 3a1avax.

Ilenu u 3agaun Kypca

OcHOBHLIMH LEIAMH Kypca «Aaredpa 9 xnmace» B coorBeTcTBUM ¢ DesepanbHEIM 00pa30BATENBHBIM CTAHAAPTOM
OCHOBHOro 00Iiero o6pazoBaHus SBISIOTCH: «OCO3HAHWE 3HAYEHWs MaTeMaTHKM ... B [IOBCE/HEBHOW JXHM3HM YEIOBEKA,
(opMHUpOBAaHME NPEACTABICHNM O COLMATBLHBIX, KYABTYPHBIX U UCTOPHYECKUX (AKTOPaX CTAHOBIEHUS MaTEMaTHYECKON HAYKH,
(hOpMHpOBaHUe MOPEACTABICHHM O MAaTEeMAaTUKE KakK 4JacTH ODLIeYeNOBEYECKOW Ky;bTYypbl, YHHUBEPCAJBHOM A3BIKE HAYKH,
[103BOJIAIOIICM OTTUCHIBATE U H3YUaTh pealibHble MPOLECCHl U ABIeHUS» (1, c.14)

Henn usyucnus:

- OBNAJEHUE CMCTEMOR MATEMATUYeCKWX 3HaHUNW W YMeHHH, HeOOXOMMMBIX ISl MPUMEHEHUS B IPAKTHYECKON

OEATCILIIOCTH, H3YHCHHA CMEKHBIX JUCHUIIIKEH, IIPOIOIKCHEA O6pa30BaHHH;

o VHTCIIEKIYA/bHOE Pa3BUTHE, (POPMHUPOBAHHE KA4YeCTB JIMYHOCTH, HEOOXOIMUMEBIX YeNOBEKY JIS MOJIHOLEHHON
KU3HU B COBPEMEHHOM OOLLECTBE: ACHOCTH M TOYHOCTH MBICIM, KPUTHUHHOCTE MBULIIEHUSA, MHTYULHS, JOMMYECKOE MBILINIEHUE,

3J1IE€MEHTHI EI_TTFOpI/ITMI/II{CCKOIL/'I KYJBTYPEL, HPOCTPAHCTBCHHBIX HpeﬂCTaBﬂeIIHﬁ, CMOCOOHOCTE K ITpEOROIACHULD Tp)’,[[HOCTCfI;



. GopMHpOBaHUE NPEACTAaBICHUHA 00 HAeIX U METONAX MATEeMATUKU KAK YHHBEPCAIbHOTO A3BIKA HAYKU U TEXHUKH,
CpeacTBa MOACIUPOBAHUS SIBJIEHUH U MPOIECCOB,

. BOCIMTAHHE KYyJbTYPbl JMYHOCTH, OTHOLIEHHA K MaTEMATHKE KaK K YacTH OOLICYENOBEUECKON KYIBTYPE,
MTOHMMAaHKe 3HAYUMOCTH MAaTEMATHKH JUIs HaYYHO-TEXHHYECKOrO Mporpecca.

. CUCTEMATUYECKOE pa3BUTHE MOHATHS YHUCIA,

. BbIpabOTKA YMEHHH BBIIONHATH YCTHO WU MMCBMEHHO apH@METHYECKHE ICHCTBUA HAX 4YUCIaMH, MEPEeBOIHUTEH
[IPAaKTUYECKHE 3a/a4d Ha S3bIK MATEMAaTHKH; MOATOTOBKA OO0YYarOILHMXCA K H3YHEHHIO CHCTEMATHMYECKUX KYPCOB anreOpel H
reOMETPHH.

B xonme m3yueHus Kypca yvallliecs pa3BUBAIOT HABBIKM BBIYHMCIICHHMH ¢ HATYpalbHBIMU YHCIIAMHU, OBIAACBAIOT HABBIKAMU
JEHCTBUMR ¢ OOBIKHOBEHHBIMU H JECATHYHBIMU APOOSMHY, IOIy4ar0T HadanbHblE MPECTaBICHUs 00 HCIONB30BAHHU OYKB JUIA
3alIUCH  BBIPAKEHHH M CBONCTB apU(MeTHUeCKUuX MAEHCTBUH, COCTABICHMHM YpPaBHEHHI, NOPOXO/DKAIOT 3HAKOMCTBO C
reoMeTPUYEeCKHMH TIOHATHAMH, NPUOOPETAOT HABBIKM I[TOCTPOEHHUSA TE€OMETPUYECKUX (QHUIYyp U H3MEPEHHS TIeOMEeTPHYECKUX
BEJIMYHH.

YcBoeHHBIe 3HAHUA M CTIOCO0E! AeHCTBUM HEOOXOAUMEI HE TOJNHKO TS JalIbHERIIEro YCIEIIHOrO B3y4YeH sl MaTeMaTHKHU U
APYTUX IIKOIBHBIX JUCLUIINH, HO U 15 pellIeHHsI MHOTHX [TPaKTUYECKUX 3a1a4 BO B3POCION JKU3HH.

3agauu M3yyeHus:

Hporpamma OHpEeIeNACT pAL 3a4a4, PCLUICHUE KOTOPBIX HallpaB/IeHO Ha TOCTHXCHUEC OCHOBHBIX LeJIeH OCHOBHOIO od1rero
MaTeMaTHYECKOro 06pa3OBaHHHZ

. (DOPMHPOBaTB 3JEMEHTBl  CaMOCTOSATEIBHOHN HHTeHHeKTyaJIBHOﬁ AJCATCIIBHOCTH Ha OCHOBE  OBJI4ICHUA
MaTeMaTHYeCKUMHY MEeTOoaMM IIC3HaHHA OKPYXKAKIIEro Mupa (yMeHI/Iﬂ YCTaHABRJIMWBATh, OITUChIBATh, MOACTUPOBATE U 00BIACHATE

KOINYCCTBCHHBIC H ITPOCTPARCTBEHHEBIE DTHO[IIBHI/IH);

-y -



U Pa3BriBaTh OCHOBEI JOTUYECKOT0, 3HAKOBO-CUMBOJIUYCCKOro H aJArOPUTMHUYECCKOro MbIIJICHHUA, MMPOCTPAHCTBEHHOI'O

BOOOpaXKEHUA; MATEMATUUECKON peUl; YMEHUs BECTH MOUCK HH(GOpMaLU U paboTaTh ¢ Hel;

. Pa3BuBath No3HABATEIBLHLIE CHOCO6HOCTI’I;
. BocruThIBaTh CTpeMIJICHHNE K PAaCIIUPEHUKD MAaTEMATHYECKHX 3HaHHﬁ;
o CriocobCcTBOBATH RHTCJUICKTYalbHOMY PAa3BUTHIO, (I)OpMHpOBElTb Ka4eCcTBa JJHYHOCTH, HEOOXOAMBIE YCNOBEKY AJIA

IIOJIHOLIEHHOM JKH3HU B COBpPEMEHHOM O0ILECTBE, CBOMCTBEHHBIE MATEMATUYECKOH AEATENBHOCTH: ICHOCTH U TOYHOCTH MBICIIH,
UHTYMLNAY, JIOTHYECKOTO MBIILIEHUS, IPOCTPAHCTBEHHBIX IIPEACTABICHAH, CIIOCOOHOCTH K NPECAOIEHUIO TPY IHOCTEH;

. BocnuteiBats KyJNbTYPY JHYHOCTH, OTHOIICHHE K MaTeMaTUKe KaK K YacTu OOIIEYEIOBEUECKOH KYJIBTYpPHI,
urparoieit ocodyro posb B 00HIECTBEHHOM pa3BUTHU.

PellleHue Ha3BaHHBIX 33/1a4 O6ECIIEUHT OCO3HAHKE LIKONBPHUKAMU YHUBEPCATBHOCTH MaTEMaTHIECKUX CIIOCOOOB NO3HAHKS
MHpa, YCBOEHHE MaTeMaTHYeCKUX 3HaHUM, CBA3ell MaTeMaTHKM € OKPYXAKIUEH AEHCTBUTENIBHOCTBIO U C IPYTHMH IKOJBHBIMHA
NpeAMETaMH, a TakXKe TUIHOCTHYIO 3aUHTEPECOBAHHOCTD B PACIIIPEHUH MAaTEMATHYECKHX 3HAHUH.

MECTO YYUEBHOT O KYPCA <MATEMATHKA» B YUEBHOM IIJIAHE

BasucHbIi yueOGHbIM miaH Ha u3ydeHue anredps! B 9 kjlacce OCHOBHOI LUKOMBI OTBOJAWT 3 y4eOHBIX 4acOB B HEIENIO B
TeuyeHre Bcero roja obyuenus, Bcero 99 ypokos. B ToM umcne 14 KOHTpONBHBIX PaboT, BKIHOYass MTOTOBYK) KOHTPOIBHYHO
paboty. YpoBeHb 00yUueHHs — 0a30BBIN.

IIJIAHAPYEMBIE PE3YJIbBTATHI OCBOEHUSIYYEBHOI'O IIPEJMETA «Anare6pa 9

JIHYHOCTHBIE Pe3yNbTAThI

JTuunocmnoiM De3vabmamom U3yHeHus npeomemd A612emca HQoOpMUPOarHUe CALOVIOUIUX YVMEHUT U KAYECINE.

. YyBCTBO ropAOCTH 3a ¢Boto Posuny, poccuiickuit Hapoa H uctopuro Poceuy;

. Oco3HaHue poan cBoel CTpanbl B MHPOBOM Pa3BHTUH, YBaAXUTCIBHOC OTHONICHHE K CEeMEWHBIM LIEHHOCTSM,

OepeHOe OTHOIIEHUE K OKPYIKAIOLIEMY MUPY.

= -



. ueHOCTHOG BOCIIPUATHE OKPYZKAOIEro Myupa.
. Pa3BHT}’}O MOTHBAIUIO yt{e6H0f~i ACATCNIBHOCTH W JIMYHOCTHOI'O CMBICTAa YUYEHHs, 3aWHTCPECOBAHHOCTL B

NpHOGPETEHHH K PaCILUPEHIU 3HAHUH U CIIOCOOO0B JAEHCTBUMH, TBOPUECKHUI TIOAXO K BEIOJHEHUIO 3a/1aHH.

. PehiekCHBHYIO CaMOOLICHKY, YMEHUE aHATH3UPOBAaTh CBOH AE€HCTBMA U YIIPABIATH HMH.
o HaBLIKK COTpYAHUYECTBA CO B3POCIBIMU H CBEPCTHUKAMMU.
> YcTaHoBKY Ha 310pOBBIi 00pa3 U3HY, HATUYHEe MOTUBALMY K TBOPYECKOMY TPYAY, K paboTe Ha pe3ysIbTar.

» He3aBUCHMOCTh U KPUTHYHOCTE MBIILIIEHHUA.
» Bons 1 HacTOMYMBOCTE B JOCTHXKEHUH LENH.
MeTanpeaxmeTHble pe3yJibTaThl

MemanpedmemHvim De3yaomamoM U3YYeHUs KypCed Aeiaemes hopmuposanue ynusepcanbHuly yuebrnuix deticmeuti (YV/]).

Pezynamuenvie YY/:

* CaMOCTONTENHHO OOHAPYXUBATE H POPMYIHPOBATh YUeOHYIO MpobieMy, oupenensars ueib Y/,

e BBIIBUIaTh BEPCHH pEIleHHs NpoOJieMBl, OCO3HABaTh (M HHTEPIPETUPOBATh B cilydyae HeoOXOAMMOCTH) KOHEUHBIH
pEe3yIILTAT, BRIOUPATE CPeCTBA JOCTIDKEHNUS LK U3 MPEATOKEHHEBIX, a TAKKe HCKATh UX CAMOCTOATENBHO;

 COCTABNATH (MHAMBHAYATIbHO WA B TPYINe) IJIaH pellieHus IIpo6aeMsl ( BRINOJHEHMA NPOEKTa);

+ paboTas [0 IJ1aHy, CBEPATH CBOH AEMCTBUA ¢ LENBIO B IPH HEOOXOAUMOCTH HCIPABAATE OMUOKH CAMOCTOATENBHO (B TOM
4HCIIe U KOPPEeKTHPOBAaTh NJIaH);

* B JIMAJIOTE C YUHUTENIEM COBEPILEHCTBOBATh CAMOCTOATENBHO BBIOpaHHBIE KPUTEPHH OLICHKH.

Hoznasamenvnvie YY/{:

* [IPOBOJMTH HAOJIIOAEHHE U YKCIIEPUMEHT ITOJ1 PYKOBOJACTBOM YUUTET;

* OCYILUECTBIATH pACUIHPEHHBIH NOUCK MHPOPMALIMHU ¢ HCUIONB30BAaHHEM pECYpcoB OnbimoTek u Mutepuera;

¢ OCYHICCTBIATDH BBI60p Haubonee BCDCI)GKTHBHBIX CrocoboB PEeLICHHA 3a4a4 B 3aBUCHMOCTH OT KOHKPETHBIX yCJ'[OBI’I.'::I;



* aHAIM3UPOBATH, CPABHUBATH, KIACCU(PUUUPOBATE H 00001IaTh (QaKTHl M ABJIEHUS;

* IaBaTh ONpeOeIIeHUs IOHATHUAM.

Kommyrnuxamuensie YV/I:

* CAMOCTOATENLHO OPraHH30BhIBaTH yUeOHOE B3aUMOJAEHCTBHE B IPyMIe (OIPeACIaTs 0flMe ey, J0TOBapUBATLCA APYT
C APYroM U T. A4.);

¢ B JUCKYCCHH YME€TH BEIABHHYTH ApTYMEHTBI U KOHTPApPTryMEHTBI,

* YYUTBCS KPUTUYHO OTHOCHUTECA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATE OUIMOOYHOCTH CBOErO MHEHHS H
KOPPEKTUPOBATh €T0;

* IOHHMasd IO3ULMIO IPYroro, pasiHuaTh B €r0 pedyu: MHEHHEe {TOUKY 3PEeHHs), AOKA3aTeNsCTBO (ApryMEHTHI), (QaKThl
(rumoTe3kl, aKCUOMBI, TEOPHH ).

IlpeameTHble pe3yabTATHI

IpeOmemHbim pe3yviomamom U3YUeHUS Kypea A6A1emes CHOPMUDOBARHOCH b CACOVIOWUX YMEHUN.!

Ilpeomemnan obnacmey «Apugpmemuxar

* BBINOJIHATH YCTHO apH(MeTHUecKue NEHCTBHS: CIOKEHHEe N BbIYUTAHUE ABY3HAYHEIX YHCEN M IECATHYHBIX Jpobell ¢
OBYMsl 3HAKAMH, YMHO)KEHHE OJHO3HAYHBIX HHCEN, OHHO3HAYHOTO Ha ABY3HAYHOE YKCNO; ACNICHHE Ha OAHO3HAYHOE YHCIIO,
DecATUYHON ApobU ¢ ABYMS 3HAKaMHM Ha OIHO3HAYHOE YHCIIO;

* MEePEeXOIUTHh OT OJHON (hOPMBI 3aITUCH UHCEN K APYroi, NpeacTaBAsTh JECATHYHYIO ApOOb B BHAE OOBLIKHOBEHHON U B
MPOCTeRNX ClyyasX 0OOBIKHOBEHHYIO — B BUJE ASCATHYHOHN, MPOUEHTE — B BUIE Apobu U ApoOb - B BUAE NPOLICHTOB;

* HAXOIUTh 3HAUEHHS YHCIOBBIX BBIPAXEHUMH, COAEPKAIUMX 1IeIble YUCHa ¥ NECATHUIHBIE Apodu;

* OKpPYITISTh LENbIE U AeCATUYHBIE APOOH, BBIIOIHATL OLUEHKY YUCIOBBIX BhIpasKeBHH;

* TMOJB30BAThCAd OCHOBHBIMH €JHMHHIUAMH AJIHMHbBI, MACChl, BPCMCHH, CKOPOCTH, IIIOlIaIdH 06T,ema; NepeBOOUTE OAHHU
? ? > ?

€AHMHHULEI U3MEPEHUSA B NPYTUE]



* peuliaThk TEKCTOBLIE 3aa1N, BKIIYO4YaA 3a1a4H1, CBJA3aHHLIC C ,[[pO6HMI/I K NpPOLECHTAMH.

Henonvzosame npuoOpemenHsvie 3HAus U YMeNUl 8 NPAKmMUYeckol Q0esmesbHoChiu U HO8CCOHEEHOU HCU3INU O,

* pEIEHUS. HECIOKHBIX MNPAKTHYECKHX pacYeTHBIX 33734, B TOM YHCJIE C HCNONB30BAHMEM NpH HEOOXOAMMOCTH
COPaBOHHbIX MATEPHAIOB, KATBKYNATOPA;

e YCTHOM MNPHUKMAKM M OLEHKH pe3yAbTaTa BBIYMCICHMH, MPOBEPKU pe3ynbTaTa BBIYUCIEHHA C HCHONb30BAHHEM
pa3IMYHBIX IIPUEMOB;

* HHTEpIpeTALUY pe3yJNbTaTOB pellleHMs 3a/ad C YYeTOM OIPAaHMYCHMI, CBA3aHHBIX C PpeajbHbIMM CBOMCTBAMH
paccMaTpUBAEMbIX POLECCOB U ABNEHUT.

Ilpeomemnan obracme «Anzebpar

* NEPEBOUTH YCIOBHA 33]a4H HA MATEMaTUYECKUH  SI3bIK;

* WCIIONH30BATh METO/IbI PabOTHl ¢ MPOCTEHILMMA MATEMATHYECKUMY MOJIENIAMMY;

* OCYIHIECTBAATH B BHIPAKEHUIX U HOPMyJaX YHCIOBBIE MOACTAHOBKH U BBINOIHATL COOTBETCTBYIONINE BRIYUCTIEHUS,

* M300paXaTh YMCIA TOUKAMU HA KOOPAMHATHOM Jlyde;

* OMpeAensThL KOOPAMHATHI TOYKH HA KOOPAHHATHOM JIy4e;

* COCTaBIATH OYKBEHHBIE BbIpaXeHHs M (GOPMYNBI TIO YCAOBHAM 3a/la4; OCYUIECTBIATH B BBIPAXEHHAX U (opmyrax
YHCIIOBbIE MOACTAHOBKH U BBIIIONHATE COOTBETCTBYIOIIUE BHIYHUCIIEHHUS,

* pellIaTh TEKCTOBbBIE 3aJ1a4U aNredpauHecKuM METOIOM.

Henonvzosams npuo6pemeHHbze INAHUA U YMEHUR 6 npaxmuttecrcoz] 0esImenbOCMU U NOBCEANEGHON HCUSHIL OIS

BBIMMOJIHEHHA pPacHiEeTOB 110 (bopMynaM, COCTaBJIEHUA (l)OpMyJT, BBIPAKAIOIIUX 32ABHCHMOCTH MEKAY pe€allbHBIMH

BCIIHIHHAMH.



IIJIAHUPYEMBIE PE3VYJIBbTATBI OCBOEHHS ITPOI'PAMMBI I1O PA3JIEJIAM KYPCA «AareGpa»

Boinycknux naywumen 6 7-9 xiaccax (018 HCHOIb306AHUA 6 NOBCEOHEBHOU HCUIHU U 0DeCnedeHUA 803MONCHOCHI
VCREWHO20 HPOOOINCEHUA OBPA3OCAHUA HA OA3060M YpO6HE)

J/1eMeHThI TEOPHH MHOKECTB H MaTeMaTHYeCKOH JIOTHKH

* OnepupoBats Ha 6a30BOM YPOBHE NOHATUAMHU: MHOXKECTBO, 3/IEMEHT MHOKECTBE, ITOJMHOKECTBO, IPUHANNEKHOCT;

* 33]]aBaTh MHOYKECTBA NepeydrcIeHUeM UX 3JIEMEHTOB;

* HAXOAUTh NepecetcHne, 00beAUHEHNE, TOAMHOXKECTBO B [IPOCTEAIINX CUTYaUHSX;

* OMEepHUpPOBATH Ha 5a30BOM ypOBHE IIOHATUAMU: ONPENeJICHHE, aKCUOMa, TeOpeMa, TOKa3aTeIbCTBO;

* IPUBOAUTEL IPUMEPE] U KOHTPIPHMEpPSI A7 NOATBEPXACHHUS CBOUX BBICKA3bIBAHMUIL.

B noBcenHeBHOMA XU3HU H OpH U3YHECHUU APYTHX NPEIMETOB!

* MCIIOIB30BATh Ipaduvyeckoe NpeAcTaBlIeHue MHOXECTB I ONHCAHUA PEANBHBIX [IPOUECCOB U SABICHUH, MpYU PEILIEHUH
3a71a4 Apyrux yueOHBIX IpeIMETOB.

Yucaa

+ OnepupoBaTh Ha 6a30BOM YpOBHE TOHATHAMM: HATYpalbHOE YHMCHO, Lieloe 4UciIo, OObIKHOBEHHas ApOOb, AeCATHYHAS
apobhk, cMelIaHHas Ipo0b, pallMoOHaIbHOE YHCTIO, apuPMETHYECKHI KBaZPATHBIN KOPEHb;

* YCII0JIB30BATE CBOHCTRA YHCEN U NMpaBUiia JeHCTBUA IIPYU BBINOIHEHUH BBIYMCIICHNH;

* ACIOJIB30BAThH MPU3HAKK ASTUMOCTH Ha 2, 5, 3, 9, 10 mpy BEITNOJIHEHNH BEIYUCIIEBHH W PElI€HHY HECIOXKHBIX 38124,

* BBIMOJIHATH OKPYTJIEHUE PAallMOHANBHBIX YHCE1 B COOTBETCTBUH € NPaBHIIaMH;

* OLIEHUBATh 3HAYeHHE KBAAPATHOTO KOPEA U3 [1OJIOKHUTENBHOrO LIENOro YHCIa,

* PACIO3HABATH PALIMOHAIBHBIE U HPPALMOHATBHEIE Y1CIIA,

* CPaBHUBATH YHUCIIA.

B noBceJHEBHOH JXU3HU U TIPU U3YYEHWH JAPYTUX NPeIMETOB:



* OLIEHKBATH PE3yIbTaThl BEIUMCICHUHN [IPY pElICHUH MMPAaKTHYECKHX 3a1ad,

* BBLINOJIHATL CPABHEHME YKCe.l B PEAIbHBIX CUTYALUAX,

¢ COCTAB/ISAThH YNCIOBbIE BRIPAKEHUs NPH PelIeHUH MPAaKTHUECKUX 3a/a4 U 3a/1a4 U3 ApYruX y4eGHEIX NpeaIMeTOB.

ToxxnecTBeHHble peobpa3oBaHus

+ BEINOMHATL HECIOXHEBIE IpeoOpasoBaHus A/ BBIYUCICHUS 3HAUEHUH YNCIOBBIX BBIPAXKEHUH, COAEPKALIMX CTENEHH ¢
HaTypalbHBIM MOKa3aTelleM, CTEIeHH ¢ LEJbIM OTPULATENBHBIM MOKa3aTENeM;

* BBIMOJIHATH HECIOXKHBIE ITPeoOpa3oBaHHs 11X BEIpaXeHUH: pacKpbIBaTh CKOOKY, NPUBOIUTH [10NOOHBIE ClaraeMele;

* HCIIONB30BATh (POPMYJIBI COKPANIEHHOrO YMHOXKEHHS (KBaapaT CyMMBEl, KBaApaT PasHOCTH, Pa3HOCTh KBaJpaTOB) O
YIpOLIleHUA BEIYUCIEHUN 3HaYeHUHN BBIPaXKEHUH,

* BLIMOIHATE HECIOXKHEIE TTPeobpa3oBaHus ApOOHO-THHEHHBIX BBIPAXKEHUH U BBIPAXKEHUN ¢ KBAIPATHLIMKM KOPHAMMU.

B nmoBceIHEBHOM KHU3HU U NP U3YUECHUHU APYTHX NPEIMETOB:

* MOHUMATB CMBIC] 3AIIMCH YMC/a B CTAHAAPTHOM BUJIE,

* OTIEpUPOBATh HA 0230BOM YPOBHE NOHATHEM «CTAHIAPTHAS 3AMUCH YUCIA».

YpaBHeHUA H HepaBeHCTBa

» OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMHU: PABEHCTBO, YHC/IOBOE PABEHCTBO, ypaBHEHHE, KOPEHb ypaBHEHMS,
pellleHe ypaBHeHUs, HUCI0OBOEe HEPABEHCTBO, HEPABEHCTBO, PEIIEHHE HEPABEHCTRA,

* IPOBEPATH CIPABEVIUBOCTE YUCOBEIX PABEHCTB U HEPABEHCTB,

* pellIaTh TUHEHbIe HEPABEHCTBA U HECIOKHBIE HEPABEHCTRA, CBOAAIINECS K THHEHHBIM,;

s pelaTh CUCTEMB] HECIIOXKHBIX THHEAHBIX YPABHEHHMH, HEPABEHCTE,

* IPOBEPATH, SBIAETCS JIH AaHHOE YHUCIIO pelleHreM ypaBHeH!s (HEPaBEHCTBA ),

* pellaTh KBaJpaTHble ypaBHEHMA IO (POPMYJIE KOpHEH KBaLpaTHOro ypaBHEHMS,

* u300paXkaTh pelLieHMs HEPaBEHCTB U X CHCTEM Ha YMCIIOBOM NPIMOH.
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B moBceqHEeBHOM XKU3HH U TIPH U3YyUYEHHUH JPYTUX IIpeIMETOB!

* COCTABJIATH U pelllaTh JUHEHHbIe YPaBHEHHS [IPY PEIleHUH 3a/1a4 BOZHUKAIOIIMUX B IPYyTHX Y4eOHBIX MpeaMeTax.

PDynkuun

+ HaxoauTk 3HaueHKe (hyHKIINU N0 3aJaHHOMY 3HAHYEHHIO apryMEHTa;

* HAXOJUTh 3HAa4eHHE apryMEeHTa MO 3aJaHHOMY 3HAYECHMIO (PYHKLKU B HECIOXKHBIX CUTYaLMAX;

* OOpeneNaTh MOJNOKEHHE TOYKH IO ee KOOpAMUHATaM, KOOpAMHATEL TOYKH IIO €€ IIONOKEHHK Ha KOODAUHATHOM
TUIOCKOCTH;

* 10 TpaduKy HaxoOUTh OOJIACTh ONpeeeHus, MHO)KeCTBO 3HAYEeHMH, HyIM QYHKIMH, IPOMEXYTKY 3HAKOMOCTOSHCTBA,
NPOMEXYTKH BO3pACTaHUA U yObIBaHHS, HauOoIbIIeE ¥ HAUMEHBIIEE 3HAYCHUS DYHKIUH;

* CTPOUTH rpaduK MUHEHHON (PYHKIHH;

* MpPOBEPATh, SBJIAETCS JIM JNaHHBIA TpaduK TpaduKkoM 3afaHHON QyHKUUM (NMHEeHHOMH, KBapaTU4HOH, oOpaTHOM
NPONOPLIHOHATBHOCTH };

* ONpenenATh NPUONIKEHHBIE 3HAYSHUA KOOPAUHAT TOYKH IepecedeHus rpaduKoB GyHKIINH;

* ONepupoBaTh Ha $a30BOM YpPOBHE MOHATHAMHU: NOCJEA0BATENLHOCTD, apH(pMETHYECKas MIPOTrPECcCUs, IeOMeTpUYecKas
[Iporpeccus;

+ pelllaTh 33JaYd HA MPOrPECCUM, B KOTOPHIX OTBET MOXET OBITH MONY4YEeH HENOCPEICTBEHHBIM MoAcYeToM Oe3
IpUMEHEHHS HOpPMYIL.

B rioBceHEBHOI KU3HH U NPU U3YYEHUH JIPYTHX [IPEAMETOB!

* HCIONB30BaTh I'padUKH peaNbHbiX NPOHECCOB U 3aBUCHMOCTEH [ ONpEAeNeHHA MX CBOWCTB (Haubonpliue U
HAUMMEHbILIHE 3HAUYEHNs, IPOMEKYTKI BO3pacTaHusi H yOBIBaHuUs, 00JaCTH MTOIOXKUTEBHBIX B OTPULATENbHBIX 3HAYSHUI U T.1L.);

* KCIIOJIB30BATh CBOHCTBA JTHHEHOM GYHKUUM U ee rpadUK IIpY pellleHUuH 32134 M3 APYTHX YUeOHBIX PEAMETOB.

CTaTHCTHKA H TeopHst BepOATHOCTeHH
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* MIMeTh mpencraBneHue O CTATUCTUYECKUX XAPAKTEPUCTHKAX, BEPOSTHOCTH CIy4alHOro COOBITHS, KOMOMHATOPHBIX
3ajgayqax,

* pelaTh MpocTeiiine KOMOUHATOPHBIE 324324l METOLOM MIPAMOI0 ¥ OpraHu30BaHHOTO nepebopa;

* IPeACTABIATE JaHHBIE B BUJE TaOIHL, AUArPaMM, TPa(UKOB;

* YUTaTh HH(OPMAIIHIO, IIPEACTABACHHYIO B BUJle Ta0JIHIBl, AMarpaMMBbl, Tpa(UKa;

* OMpezneNsTh OCHOBHbIE CTATHCTHYECKHE XapaKTePHCTHKM YHUCIOBBIX HAaOOPOB;

* OLIEHUBATH BEPOSITHOCTD COOBITHA B MPOCTEHIINX CIIy4asnx,

* IMETh MPEICTABNIEHUE O POJU 3aKOHA OONBLINX YUCEN B MACCOBHIX SABJICHUAX.

B noBceHeBHOM XU3HH U NIPU M3YYEHHUHU APYTHX IIPEIMETOB:

* OLIEHHBATh KOJHYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Ilepedopa;

* UMEeTh MpPeICTaBJeHUE O POJTH IPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI;

* CpaBHHUBAaTh OCHOBHBIE CTAaTUCTHYECKHE XAPAaKTEPUCTHKH, NOJNYYEHHBIE B MpOLECCe peleHus MPHKIaJHOH 3aJayd,
U3YYEHHS peankbHOro SBJICHHA,

* OL[EHHBATh BEPOSTHOCTDb PeanbHbIX COOBITUN U SIBJICHUN B HECJOXKHEIX CUTYaIHAX.

TexcToBbie 320294

« PelliaTh HECOKHEIE CHOXKETHEIE 3aJa4 pa3HbIX THIIOB Ha BCe apHpMeTUYecKHe IeHCTBHS,

* CTPOMTH MOJZENb YCIOBHS 3a1a4ll (B Bue TaONULBL, CXEMBI, PUCYHKA WM YPaBHEHHMA), B KOTOPOH JaHBl 3HAUeHUs OBYX
U3 TPEX B3aUMOCBI3aHHBIX BEIUYHH, ¢ LIEJIbIO [TOMCKA PEHIeHUs 3aa4H,

* OCYIIECTBJIATh CIOCOG MOUCKA PEIICHHs 3a/1aui, B KOTOPOM pacCyKIEHHE CTPOUTCA OT YCOBHSA K TPEOOBAHHUIO WU OT
TpeboBaHUsl K YCIIOBUIO;

* COCTABJ/IATE [JIaH PELUCHUA 3a/1a4H;

* BBIALJIATE 3TAIlbl PEIIECHHNA 3a0a4H;
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* HHTEPNPETHPOBATH BEIYUCIUTEbHEIE PE3YIIBTATH! B 3a/1aue, UCCIEA0BaTh NOTY4eHHOE pelleHre 3a/1auy;
i * 3HaTh pa3nrule ckopocTeii 0ObeKTa B CTOSYEH BO/E, NPOTUB TEYEHUS U I10 TEUECHHIO PEKH,;

* peuIaTh 3aa4d Ha HAXOXKJEHNE YacTH YKC/Ia Y YUC/IA 10 eT0 YacTu;

* pewaTh 3a1avu pasHuIX TUMOB (Ha paboTy, Ha IIOKYNKH, HA ABWKEHHE), CBA3BIBAIOMMX TPH BENHYMHEI, BBIACIATH 3THU

BEJIHYHHBI U OTHOIUEHWA MEXAY HHMU,

* HaxOJUTh NPOLEHT OT 4YHCJA, YMCAO MO NPOLEHTY OT HEro, HAXOAWTH IIPOLEHTHOE CHHXKEHHME HJIM TpPOLEHTHOE
MOBbILEHHE BENMUTUHD];
¢ pellaTh HeCTOXHBIE JIOTMYECKHE 3a1aul METOJIOM pacCy K eHUH.

B noBcenHeBHOH XKU3HU U IPU U3YUEHHH JPYTUX NPEAMETOB!

* BBIJBUIATH FUIIOTE3BI O BOBMOMKHBIX TIPEACIBHBIX 3HAYEHUAX UCKOMBIX B 3afia4de BEIIMYHH (AenaTh NPUKAAKY ).
! Boinycknux nonyuum 603MOJNCHOCHb HAYHUMbBCA 68 7-9 K1accax 048 00ecnedeHus 603MONICHOCMU YCHEWIHOZO0
RPOOONICEH UL ODPA30BANUA HA DA3080M U Y2TIYOJICHHOM YPOBHAX

DJ1eMeHTb] TEOPHH MHOXKECTB H MATEMATHYECKOH JIOTKKH

« OnepvpoBaTh MOHATUSMU: ONpefelicHUue, TeOopeMa, AKCHOMA, MHOXKECTBO, XapaKTEPUCTUKA MHOKECTBA, SIEMEHT
MHOXECTBa, MyCTOE, KOHeUHoe M OeckOHeUYHOe MHOXECTBO, MOAMHOKECTRBO, IPHHANEKHOCTh, BKIKOUEHHE, PABEHCTBO
MHOYXECTR;

+ n300paxaTh MHOXECTBA U OTHOLIEHWE MHOXXECTB ¢ MOMOILBIO KPYToB Diiiepa;

* OMPENEIATL NPUHAJICKHOCTD ITIEMEHTA MBOXKECTBY, 00bEAUHEHUIO H NEPECEUEHUIO MHOXECTR;

* 327aBATH MHOXECTRO ¢ ITOMOILIBIO MEPEUNCNEHHS YIEMEHTOB, CIOBECHOTO ONUCAHUS;

« ONEpUpPOBaTh NOHATUSMU: BBICKA3bIBAHUWE, HMCTUHHOCTL M JIOXKHOCTb BbICKa3biBAHHS, OTPUUAHHE BBLICKa3bIBAHWIA,
OTlepaly Ha/l BEICKA3bIBAHUIAMU: W, WIH, HE, YCIOBHbBIE BRICKA3bIBAHHA (UMITIUKALIMN);

* CTPOUTH BBICKA3BIBAHUA, OTpULAHUA BbICKA3bIBAHMIA.
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B noBceaHeBHOM ®HU3HU U [IPU H3YUEHUH APYTHX IPEAMETOB:

* CTPOUTH LEMOYKH yMO3aKTIOUeHUH Ha OCHOBE UCIIONIB30BAHUS TPABUI JOTHKH;

* KCIOJB30BATL MHOKECTBA, OIEPalldd ¢ MHOKECTBAMM, HX rpadHyeckoe IpeicTaBleHUE ANA ONUCAHUS DPEAJIbHBIX
IPOLIECCOB U ABIIEHUH.

Yucaa

« OmnepupoBaTh MOHATUSAMH: MHOXXECTBO HATypPalbHBIX YHCEN, MHOKECTBO LETBIX YHCel, MHOKECTBO PAlMOHATbHBIX
uMCesl, UPPALMOHANBHOE HMCNIO, KBaJpaTHBI KOpPEeHb, MHOKECTBO AEHCTBUTEIBHBIX YMCEN, TeOMeTpHYECKas HHTeprpeTarnys
HaTypaTbHbIX, LIEBIX, PALIHOHAIBHBIX, JeMCTBUTEIBHBIX YHCEI;

* [IOHUMATh U OOBACHSATH CMBIC/ MO3ULIMOHHON 3allHCH HATYPAIBHOTO YMCIIA,

» BBINIOIHATH BBIYUCIEHHS, B TOM HHCJIE C UCIONB30BAHUEM MPUEMOB PALMOHAIBHBIX BHIUHCICHUH;

* BBIMOJHATH OKPYIVIEHHE PAMOHANBHEIX YUCEN C 3aJaHHOH TOYHOCTBIO,

* CPABHUBATH paLHOHATBHBIE X HPPALIMOHANBHBIE YHCIA;

* IPEACTABJATH PALUOHATBHOE YUCIIO B BUAE AECATHYHOH Apobu

* YIIOPSAJOYMBATE YUCIIA, 3aITUCAHHBIE B BUJE OOBIKHOBEHHOMN U IeCATHYHOM ApOolH;

 gaxoauth HOJ] 1 HOK uuce: U HcnoNp30BaTh UX MU pelIeHnH 3a1a4.

B moBce IHEBHOMH )XM3HHU U MPU H3YYEHUH JPYrUX [MpeIMeTOR!

* OPHMEHATH [PABWIA NPUONMKEHHBIX BBIUHCIEHHN IIPU peUIeHUM IPaKTHYeCKMX 3a1ad M pelleHHM 3ajad JpyruX
yuyeDHBIX PeIMETOB;

* BBIMIOJNHATH CPABHEHHME PE3yJAbTATOB BBIYMCIIEHHH NpH pellleHWM NPaKTHYeCKUX 3afad, B TOM 4HuCIe NPHOAKIKEHHBIX
BbIUUCTISHUH;

* COCTAB/IATH, ¥ OLEHWBATH YHCIOBBIE BBIPAKEHUA MpU PELUCHUU MPaKTHYECKHX 3adad W 3a4a4 M3 JApYyTrux y4eOHbIX

NpeIMeTOB;
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* 3aTIUCHIBATH M OKPYIJIAThH YMUCIOBBIE 3HAYEHUS pealIbHBIX BENIMYMH ¢ UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHMUS.

To:xknecTBeHHBbIE NIpeolpa3oBaHHd

+ OmepupoBaTh MOHATUAMU CTENICHH C HATYpallbHBIM [10Ka3aTeIeM, CTETNEHH ¢ LebIM OTPHLATENRHBIM NIOKA3aTeNeM,

* BBIMOJHATH NpeobpasoBaHUs UebIX BBIPAXEHWN: NeHCTBUS ¢ OJHOUNEHaMH (CIIOXKEHWE, BBIUMTAHHE, YMHOKEHHUE),
AENCTBUSA ¢ MHOTOUWIEHaMH (CIOKEeHUe, BEIUNTAHNE, YMHOXKEHUE);

* BBIMOJIHATH Pa3IOXKeHHe MHOTOUICHOB Ha MHOKHUTENM OJHMM H3 CIOCO0O0B: BBIHECEHHE 3a CKOOKY, I'PYNIHPOBKA,
MCTIOJIb30BaHHE POPMYT COKPALIEHHONO YMHOMXEHHS;

» BRIJIEIATH KBAAPAT CYMMBI U Pa3HOCTH OJHOYJIEHOB;

* pacKaaJbIBaTh HA MHOKUTENK KBaAPAaTHBIA TpeX4lIeH;

* BBLINONHATH MpeoOpazoBaHusd BbIPaKESHUH, COIEpXaIMX CTENEeHHM ¢ LEABIMU OTPHUUATENBHBEIMHM TOKa3aTelsIMHy,
NEePEeXOUTh OT 3alMCH B BUAE CTENEHHU C LIEJBIM OTPHLATENbHBIM [TOKA3aTeIeM K 3aMUCH B BUAE ApodH;

» BBIMONHATL NpeoBpa3oBaHisa APOGHO-PALUOHANBHEIX BRIPAKEHUH: CoKpalleHue npobei, npupefieHUe anredbpanyeckux
apobeit k oblueMy 3HaMeHaTeNno, CIOXEeHHe, YMHOXKEHMe, NeleHUe anrebpauvyeckdx mpobed, Bo3BeleHHe anrebpanyecKom
Opo6u B HATYPaIbHYIO U LEJYIO OTPULIATEILHYIO CTENEHb,

* BBIMTOJIHATE [IPe0Opa30BaHMA BBIPAKEHUH, CONEepKALUUX KBAAPATHBIE KOPHH,;

* BBLLAEIATH KBAAPaT CYMMBI MK Pa3HOCTH JBYU/IEHA B BEIPAXKEHUSX, COAEPKALUUX KBaJPaTHBIE KOPHY;

¢ BRITIOIHATH [IPe0OPa30OBAHNS BEIpa)XKEHUH, CONEPKALUMX MOLY k.

B rioBceIHEBHOI KHU3HHU U MPH U3yUYeHUH APYTHX IIPEAMETOB:

* BBITIOIHATH NpeoOpa30BaHus U eHUCTBUS ¢ YUCIAMM, 3aIUCAHHBIMH B CTAHJapTHOM BH/IE;

* BBIMOJHATE ITpeo0pa3oBaHus aaredpanyecKuX BBIPAKEHUIT [TPH PEeIeHUH 3a1ay IPYTUX YUeOHEIX MPeIMETOB.

Y paBHeHHS H HepaBeHCTBA



« OnepupoBarh MOHATUSIMA: YPAaBHEHUE, HEPABEHCTBO, KOPEHb YDABHEHMsl, pELUCHHE HEPaBeHCTBA, PABHOCHJIBHbIE
ypaBHeHHUs1, 001aCTh ONpeeneHUs ypaBHEeHUs (HepaBeHCTBa, CUCTEMb] YPAaBHEHHH M1 HEPaBCHCTB);

* pewaTh JIMHEHHbIE yPAaBHEHHUA M ypaBHEHUs, CBOJANMbIE K TMHEHHBLIM C IIOMOIIBIO TOXAECTBEHHBIX Pe0Opa3oBalinii;

* pellaTh KBaJpaTHHIC ypaBHEHUS M YPAaBHEHUS, CBOJMMBIE K KBAIPATHBIM C NOMOIULIO TOKAECTBEHHBIX NIPe0Opa30BaHi;

* pelaTh ApOOHO-NNHEHHBIE yPAaBHEHHUS,

* penIaTh NPocTeifilive uppalldoHaNbHble ypasHeHus Buga f (x) =a, f(x) =g (x);

* pellaTh ypaBHEeHHUs BUIA XN = a;

* peilaTh ypaBHEHH C1ocob0M pa3noKeHUs Ha MHOXKHTENH U 3aMEHbI MIePeMEHHON;

* HCII0JIb30BATH METOJI HHTEPBAZORB NS pEIIeHHs LeblX U APOOHO- pallMOHANBHEIX HEPABEHCTB,

* peluaTh JMHEelHble YPaBHEHH U HEPaBEHCTBa C MapaMeTpaMu;

* penIaTh HECJIOXKHBIE KBaJIPaTHBIE YPABHEHHS C MAPAMETPOM;

* pelLlaTh HECJIOXKHBIE CHCTEMbI JINHEMHBIX YPaBHEHUH C TapaMeTpamH;

* peaTh HECJIOXKHEIE YPABHEHHA B LIEJIBIX YHCaX.

B noBceTHeBHOU YKU3HW U NPU H3YUYEHHU APYTUX MPEAMETOB:

*+ COCTaBJATH W PEINaTh JIHHCHHbIE U KBaJPaTHBIE YPABHEHUs, YypPaBHEHUA, K HUM CBOIAIIMECS, CHCTEMMl JIMHEHHBIX
YPaBHCHHUI, HEPABEHCTB TTPH PeLlIeHHHU 3a/a4 APYTHUX YUYCOHBIX MPEIMETOB;

* BBLIIOJHATE OUEHKY [PaBAOCIIONOOMS pe3yNbTaToOB, OIy4aeMbIX NP PELICHUH JIMHEHHBIX U KBAJAPATHbIX YPABHEHUH W
CHCTEM JIMHEHHBIX YPaBHEHMH 1 HEPABEHCTB TIPU PEIUCHUH 3aJa4 JIPYTUX yYeOHBIX NPeIMETOB;

* BpIOMpATh COOTBETCTBYIOIUME YpPABHEHMs, HEPABEHCTBA WJIN KX CHCTEMBl IUIA COCTABJIEHUS MAaTeMaTHYECKOH MOJAEIU
3aJaHHOH peaThHON CUTYALIWH MM TIPUKIaJHOM 3allaum;

* yMeTh HHTEPNPEeTUPOBATH [IOJYUYEHHBIH NpPU pelieHUN YpaBHEHHS, HEPABEHCTBA MM CUCTEMBI PE3YNLTAT B KOHTEKCTE

33JJaHHOMN peaNbHON CUTYAMH WK NPUKIAAHOK 3a1a4M.



DOYyHKUNH

* OnepupoBaTh NMOHATUAMH: (PYHKUHOHAIBbHASA 3aBUCHUMOCTD, QPyHKUNS, rpaduk QyHKUMUH, crnocodsl 3aaaHus GyHKLHUN,
apryMeHT U 3Ha4YeHre QYHKUHH, 00NacTh Onpe/e/leHus U MHOXECTBO 3HaUeHUH QyHKUMH, HyAU (GYHKLUUH, IPOMEXYTKH 3HAK O
MIOCTOSIHCTBA, MOHOTOHHOCTE (DYHKIIMHM, YETHOCTE/HEYETHOCTE (PYHKLINHY;

* CTPOUTH Ipaduky JUHENHON, KBaIpaTUYHOH (HYHKIIMN, 00paTHON MPONOPHUOHATEHOCTH, (PYHKIUM BUaa: y ak x b=+ +
Y TXL,Y=3X, Yy =X

» Ha NpHMepe KBaApaTHYHOW (YHKIHM, UCHONB30BaTh Npeodpa3oBaHHA rpaduka QyHKUMH y=f(X) AIS NOCTPOEHUA
rpadukoB gyHkumit y = af (kx + b) + ¢ ;

* COCTABIISITh YPABHEHUS APSAMOM MO 3aJIaHHBIM YCIIOBUAM: NMPOXOIdilell uepe3 ABe TOUKU C 33JaHHBIMU KOOpPAHUHATAMH,
NpoXoAsLIei yepes3 NaHHYIO TOUKY U NapaielbHOl JaHHOH IpaAMOl;

* HCCIen0BaTh PYHKLUIO 110 ee TpaduKy;

* HAXOINTh MHOYKECTBO 3HaUEeHUH, HYJIM, IPOMEKYTKH 3HAK O NTOCTOAHCTBA, MOHOTOHHOCTH KBaIPaTUYHOH (PYHKLHUY,

* OIIEPHPOBATE MOHATUAMHM: MOCNEI0BATENBHOCTD, apupMeTHIecKas Nporpeccus, reoMeTpuyecKas nporpeccus;

* pelIaTh 331a4d Ha apUPMETUYECKYIO 1 TEOMETPHUECKYIO IIPOTPECCHIO.

B moBcenHeBHOM KU3HUA U NPU U3YYEHUH APYTHX [IPEAMETOB:

* WITKOCTPHUPOBATD C MIOMOIIBEO TpaduKa pealbHy 3aBUCUMOCTE WIH MIPOLRCC M0 X XapaKTepUCTHKAM;

* UCITOJI30BATH CBOMCTBA H rpadHK KBaaApaTHYHON HYHKUNHK [IPU PELUEHUN 3a1a4 U3 APYTUX YUeOHbIX peIMETOB.

TexcToBBIE 32024H

 PeluaTh NPOCTHIE U CNOXKHBIE 3aa41 PA3HBIX THUIIOB, @ TAKXKE 3a7a4U OBBILIEHHON TPYIHOCTH;

* UCHOJB30BaTh pPasHbIC KpPAaTKUE 3allUCH KakK MOIC/H TEKCTOB CJOXHBIX 3aa4 IJIs ITOCTPOCHUA TTOHMCKOBOM CXEMBI H

PELUEHHNA 3ada4,



* pa3uuaTh MOJENb TEKCTa U MOAEND PELleHUs 3aJa4U, KOHCTPYMPOBATh K OJHON MOJENH PELIEHHS HECTOKHOM 3a1a4u
pazHbIE MOJENU TEKCTA 3a0a4H;

* 3HaTh U IPUMEHSTE 00a cmocoba MoucKa peleHns 3ana4 (oT TpebGoBaHus K YCIOBUIO U OT YCI0BUS K TpebOBaHHIO);

* MOJEIUPOBATEL PACCYKASHHS MPU [IONCKE PELIEHHUS 3a1ay € NOMOLIBIO IPad)-CXEMbI;

* BLIJIEATH 3TAMb] PEUISHHS 3aa41 U COACPIKasue KaX/I0ro 3Tana,

* YMETh BbIOMpaTh ONMTUMATBHLIM METOJ PelLIeHHs 3aJadyd M OCO3HaBaTh BHIOOpD METO1a, paccMaTpuBarh pasnHyHbIE
METONBI, HAXOAUTH pasHble PCLISHUs 3aJa4H, €CJIM BO3MOXKHO,

* AHANM3MPOBATH 3ATPYAHEHUS ITPH PELIEHUY 3a1aY;

* BLUIONHATE pazidyHble MpeodpasoBaHUs MPEJIOKEHHOH 3aJaun, KOHCTPYMPOBATb HOBBIE 3aJayd M3 JaHHOW, B TOM
quciie 00paTHBIE,

* HHTEPTIPETUPOBATH BLIYUCIIUTENBHBIE PE3YNHTATE B 3a/1a4e, HCCIIEA0BATh MOy YEHHOE PEILEHNE 3a/1a9H;

* AaHANU3MPOBATh BCEBO3MOXHBIE CUTYAlMM B3AHMHOTO PACIONOKEHMS JBYX OOBEKTOB M M3MEHEHHE MX XAPAKTEPUCTHK
TIPY COBMECTHOM JBIWKEHUH {CKOPOCTH, BPEMS, PACCTOAHNE) MPH PeLlIeHHUH 3a/1a4 Ha JBMKEHUE ABYX OOBEKTOB KaK B OJIHOM, TaK
U B MPOTHBONONOXKHBIX HATIPAaBICHUIX,

* UCCRENOBATh BCEBO3MOMKHBIE CUTYAUMU [P pellieHUH 3a7a4 Ha JABMXKEHME N0 peKe, paccMaTpUBaTh Pa3HbIe CHCTEMBI
0TCYETA;

* pemaTth pasRooOpa3HbIe 3374l «Ha YaCTH»,

* pelnath U O0OCHOBLIBATL CBOE pelleHUe 3afad (BbIAENSTh MAaTeMAaTHYECKYI0 OCHOBY) Ha HaXOXKAECHHE HaCTH uMCla U
YHCIIa [0 €ro YacTH HA OCHOBRE KOHKPETHOTO CMBICHa Jpodu;

* 0CO3HABATEH U OOBACHITE WAEHTUYHOCTD 33124 Pa3HbIX TUIIOB, CBA3BIBAIOIIMX TPY BEIMUMHBI (Ha paboTy, Ha MOKYIIKHY, Ha
NBHJKEHHNE), BBLAEHATh OTH BEJHUHHBI M OTHOILNCHHS MEeXAYy HUMH, TPUMEHATh UX MPHU peIleHHn 3aAad, KOHCTPYHPOBATh

cOOCTBEHHbIE 3a/1a4 YKa3aHHbIX THIIOB;
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* BNajeTh OCHOBHBIMH METOAAaMU PELISHHMA 3a/1a4 Ha CMECH, CILNABbl, KOHLEHTPaIku,

* PELIATH 3a/1aYM HA [IPOUEHTHI, B TOM HHCIIE, CIOKHBIE [IPOUEHTHI ¢ 00OCHOBAHHEM, HCTIONE3Y S PAa3HBIE CIIOCOOLI;

» pelIaTh JIOTHYECKUE 3aJIaud Pa3HBIMU CNOCOOAMH, B TOM YHUCIe, C ABYMsi OioKamu u ¢ Tpems OJ0KaMH AAHHBIX C
TTOMOITIBE TaONMLI;

e pemiaTh 3a/lauM N0 KOMOMHATOPUKE M TEOPUH BEPOATHOCTEH HA OCHOBC HCIIONB30BAHHA H3YYCHHBIX METOLOB U
00OCHOBBIBATE PELICHHE;

* peLuaTh HECIIOKHBIE 331a4H 10 MATEMATHYECKON CTATUCTHKE;

* OBJANETH OCHOBHBIMHM METOJAMW PELEeHHUs CIOKETHHIX 3ajau: apudpMeTHUECKHH, anrebpanyeckuii, nepedbop BapHaHTOB,
reoMeTpUHecKuii, rpaduUecKuii, NPUMEHATD X B HOBBIX [10 CPABHEHHIO C U3YYCHHBIMU CHTYalUAX.

B noBceIHEBHO# XU3HU M IPH U3YYEHHU APYTHX MIPEAMETOB:

* BRUIENATH NPU PELIEHUH 33[4a4 XapaKTepUCTHKH pacCMaTpUBAaeMON B 3a7ade CUTYallHM, OTJIM4YHbIE OT PEaJIbHBIX (T€, OT
KOTOPLIX abCTPardpoOBalnCh), KOHCTPYUPOBATh HOBBIE CUTYAIIMH C YYETOM ITHX XapakrepucTHK, B YaCTHOCTH, [IPH PEUICHUU
3a71a4 Ha KOHUEHTPALIUH, YYMThIBATH INIOTHOCTH BEU(ECTRA,

* peliaTh U KOHCTPYHPOBATh 3a1a4d Ha OCHOBE PACCMOTPEHMs PeabHbIX CHTyalyH, B KOTOPBIX HE TPeGyercs TOUHBIN
BBIYKCITUTENbHBIN PE3YJIbTAT;

* peiaTh 33Ja4y Ha JBW)XEHUE MO PeKe, pacCMaTPUBAs pasHbIe CUCTEMBI OTCHETA.

CTATHCTHKA M TEOpHA BEPOSITHOCTCH

» OnepupoBaTh MOHATUSIMU: CTONGYATBIE H KPYTOBBIE AHATPaMMBI, TaON1LBLl AaHHBIX, cpeHee apuQMETHYECKOE, MEAUaHa,
naubonblulee ¥ HauMeHbliee 3HAaYeHuA BbIOOPKH, pa3mMax BBIOOPKH, AMUCHEpPCHS MU CTAHAAPTHOE OTKIOHEHMC, chyvyanHas
U3MEHYHNBOCTh,

* M3BNEKATh UH(DOPMALMIO, TIPEJCTABIECHHYIO B Ta0IMIax, Ha AnarpaMMax, rpaduKax;

* COCTABNIATE TAOIML!, CTPOUTH AUATPAMMbI U FPA(PMKU HA OCHOBE JAHHBIX;
b4 )
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* ONIEPHPOBATH MOHATHAMH: (PaKTOpHAI YUCIIA, IEPECTAHOBKM M COYETaHus, TpeyronbHuk Ilackans;

* IPUMEHSTH IPABIIO IIPOH3BEACHHA NPH PEIIEHNH KOMOMHATOPHAIX 3a/1a4;

* OMEpUpOBATH MOHATHAMHU: CIy4alHBIH OIBIT, ClydaiHBli BHIOOp, HCMBITaHHE, 3/IEMEHTapHOe Cily4ailHoe COOBITHE
(MCcx0n), KTacCHYeckoe onpesieNieHe BEPOSTHOCTH CIy4alHHOro COOBITHS, ONEPALMK Hal CyYaHHBIMU COOBITHUIMY,

* NpeAcTaBIATh HHOOPMALMIO C TOMOILBIO KpYTOB DHiIepa;

« pelIaTh 3aja4K Ha BBIYHCICHHE BEPOSTHOCTH C MOACUETOM KOJIHYECTBA BAPUAHTOB ¢ MOMOIIBK KOMOMHATOPHKH.

B moBcenHeBHOM M3HM M IIPH U3YYSHUH APYTUX NPEeIAMETOB!

* U3BJEKaTh, UHTEPIPETHPOBATE U Npeolpa3oBBIBaTH UHGOPMALMIO, NPeACTaBlIeHHYH B Tabnulax, Ha Auarpammax,
rpaMKax, OTPAKAOLIYIO CBOHCTBA B XapaKTEPUCTHKH PEabHEIX MPONECCOB U SABIECHUH,

* OMPEENATh CTATHCTHYECKHE XapaKTePUCTHKY BRIOOPOK 1o TabauuaM, JUuarpaMMam, rpaukam, BEIONHATE CpaBHEBUe B
3aBHCHMOCTH OT LieJIU pellIeHus 3a1ayH;

+ OLEHMBATh BEPOSTHOCTH peaNbHBIX COOBITHH 1 ABICHUM.

Moavab «llIkoJabLEbIA YPOK»

Peanuzauus WKOMLHBIMY IIEAArOraMy BOCITHTATENIBHOIO MOTEHUHANA YPOKA IPEAIIOaraeT ClIeIyolee:

. YCTaHOBJIEHHE NOBEPUTENBHBIX OTHOLICHMI MEXIy yYHUTEJIEeM U ero yYeHHKaMH, CIIOCOOCTBYIOINX MO3UTHBHOMY
BOCTIPUATHIO OOydalomuMucs TpeGoBaHUH M Mpockd yuMTens, TPUBICYSHHIO MX BHHMaHHS K 0OCyX/TaeMOl Ha ypoke
NH(POPMAIMY, AKTUBU3ALUA HX MO3HABATEbHON AeATeNEHOCTH;

. oOyXIeHHE IIKONBHUKOB CcoONIoAaTh Ha ypoke OOLIeNpPUHATBIE HOPMbI IOBEICHHA, NpaBwia OOLIEHHA CO
CTApLIMMH (YUHTEISAMH) ¥ CBEPCTHHKAMH (00yHArOMUIMUCS), PUHLMIIS! YIEOHOH JMCIUIIIMHE! B CAMOOPraHH3aLH N,

. npuBieYeHe BHUMaHUS IIKOJBHUKOB K LIEHHOCTHOMY ACIEKTY M3y4aeMBIX HA YPOKaX SIBNEHHI, OpraHu3alks ux
paboThl ¢ 0OJy4aeMoll Ha ypOKE COLHANbHO 3HAYMMOK HH(OpMauMel - WHMUMMPOBAHME ee OOCYKACHHWS, BBICKA3BIBAHMS

06y‘—la}0LU,HMHCH CBOCI0 MHEHHA O €€ ITIOBOAY, Bb]paﬁOTKH CBOEro K Hel OTHOILLICHUSA,



. MCIOJIbL30BAHHE BOCITMTATENbHbIX BO3MOXKHOCTEH coaepxaHus y4yebHOro mpeamera uepe3 AeMOHCTPALMIO IETAM
MPUMEpPOB OTBETCTBEHHOTO, FPaXAaHCKOTO TNOBENEHUS, MPOABICHMS 4YENOBEKOMOOMA M HOOpPOCEpAEYHOCTH, 4epe3 moadbop
COOTBETCTBYIOIMX TEKCTOB TS YTEHUS, 33]a4 A1 pelleHHts, IPOONeMHBIX CUTYalMH IS OOCYKIEHHUS B KIIAcCe,;

. [IPUMCHEHHE HA YPOKE MHTEpaKTHBHBIX (opM paboThl 0O0y4aroWMxcsa: MHTEIeKTYalbHBIX, JAEN0BLIX,
CUTYALMOHHbIX WP, CTHMYAMPYIOIUX [TO3HABATENLHYIO MOTHBAIIMIO HIKOJIBHHKOB; JUCKYCCHit, KOTOPBIE NAIOT O0YYat0HIMMCs
BO3MOMCHOCTb MPUOOPECTH ONBIT BeJeHHsI KOHCTPYKTHBHOIO JHaNora; rpymnoBoi paGotTel win paborsl B napax, KOTOpbIE yuat
JUKOJIBHUKOB KOMaHAHO# paboTe U B3aUMOAEHCTBHIO C IPYTMMHU A€TbMHU;

. BKJIOYEHME B YPOK UTPOBBIX IPOLENYDP, KOTOPbIE MOMOraloT NOAAEPKATH MOTHBAUMIO AETEH K TIONYUEHHIO 3HAHUH,
HATAKUBAHKEO TTO3UTUBHAIX MEXJIMYHOCTHBIX OTHOIIEHHMH B KIacce, NOMOraloT yCTaHOBNCHUIO JOOPOKENTaTeNbHON arMoc(hepsl
BO BpeMs YPOKa;

. oprapu3anps we(cTBa, HACTABHUYECTBA MOTHBUPOBAHHBIX M OPYAHPOBAHHBIX OOyYawOlMXCH HAA HX
HEyCIeBAIIUMA OAHOKITACCHUKAMU, AAIOIIETO IIKOMLHHKAM COIMANbHO 3HAYMMBIA OMBIT COTPYAHMYECTBA W B3aUMHOH
TIOMOIIIY;

. MHUIMMPOBAHHE W MOANEPIKKA HCCHEJOBATENIbCKOK NeATeNbHOCTH MIKONBHUKOB B DPaMKaX peanuzaldd UMH
WHIMBUIyalbHBIX M TPYINOBBIX HCCIEAOBATENLCKUX NMPOEKTOB, YTO JACT IUKOALHMKAM BO3MOKHOCTE MPHOOPECTH HABHIK
CAMOCTOSITENLHOIO PELUEHHs TeopeTHYeckor NpoOiieMbl, HABBIK T'€HEPUPOBAaHHS M O0QOPMIICHHA COOCTBEHHBIX WJAEH, HABBIK
YBAXHTENLHOTO OTHOIUEHWSI K UyXKHM HJessM, OQOpPMISHHBIM B paboTax ApPYrux UCCaefoBaTeNcH, HaBBIK TyOIHYHOIO

BBICTYTINICHHA 11E€EPEN ay,[IHTOpHef;I, APrYMEHTHPOBAHUA K OTCTAlMBAHUA CBOEH TOUKH 3pEHHUA.



COJEP)XAHHUE YHEBHOI'O IIPEAMETA «Anre6pa 9

OcHOBHOE cojepxkaHue KypcoB «Aunrebpa 9» pazpabaThiBaeTCs M YTBEPKIAETCS OpraHAMM HCIIONHHUTENBHON BIACTH

cybnexToB Poccuiickoit ®enepauny, OCYIIECTBIIOIUMY yIpaBlIeHUe B cdepe oOpazoBaHUsL.

baoku IIporpammMnoe conepKanue
NPOrpamMmmMLI
Hepagenctna Yuc1oBbie HepaBeHCTBA. OCHOBHBIC CBOMCTBA YUC/IOBHIX HepaBeHCTB, CIOXKEHUC M YMHOMKEHHE |

YHCJIOBLIX HCPABEHCTB. HepaBeHcha ¢ 0aHOH HepeMCHHOﬁ. Perenne HEPABCHCTB C OIHOHU 'I
- ” - - I
MCPCMEHHON. Yuciossle MPOMEXYTKH. CHcTeMBl NHHEAHDBIX HEPABCHCTB C OHOY NIEPEMCHHOHN

KBanpaTtudHas §yHKUMAA

[Toptopeliue u paclunperue crenenu o Gyuknuu. CRoOHCTBA QyHkumuu, Kak 110cTpouTs
noctpouth rpadhux pynkunn y = kf(x), ecimu uzsecren rpaduk dyukunn v = f(x). Kak nocTpouTs
rpaduxu byuxkuuil y = [(x) + b n y = {(x + a), ecimm n3pecren rpadpuk yHxuuu y = f{x).
Keagpariunas Qyukuds, e€ rpapuk u cBodcTsa. PenlieHrne KBaapaTHBIX HEPAREHCTB.

ONeMeHTEHI npnmamioﬂ MaTeMaTHUKH

Marematnueckoe MoacaHporaHue. [IponeHtHbte pacuértel, [IpHOarKEHHBIE BBRIMUCIEHUS.
YacToTa M BEPOSTHOCTh clyuaHHOTo coOBITHA. Kraccuueckoe onpegeneHue BeposTHOCTH.
Hauanhghic CBCACHUA O CTATHCTHKE.

YucnoBble TOCNEN0BATENBHOCTH

YUCTOBBIE MOCICAOBATENBHOCTH. ApudMeTiucckast nporpeccust. CyMMa # [EpPBLIX WICHOBR
apudmeTrueckoit mporpeccuu. 'eomerpuueckas nporpeccust. CyMma 71 TepBbIX HISHOS
reoMeTprUeckoil nporpeccuy. CymMa OECKOHEUHOH I'€OMETPHUECKOH LIPOrpeccut, Y KOTopou | ¢ |
<1.

[ToTopenue. Pemenne 3a0ay Mo Kypey anredpbl

7-9 xn

ToxnecTBeHBEIC NpecoOpa3oRanms anredpayyecknX BeIpaxeHni.
Pewenuc ypaBaenuil. Penerue cuctem ypaBHEHHHN.

Penenue TEKCTOBBIX 3anay.

Pemenuc HEPaBEHCTB U HX CHCTEM.

[Iporpeccun.

Gyuxuny 1 ux croiicTia (Kype airedpsl 9 knacea).
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Temarnueckoe NJAHAPOBAHHE

Conepxcan HE NPOrpaMMHOIo
MaTCpHald

Kon-
BO
YacoB

Buapl yueOHON [esTeNLHOCTH

HepaseHcTna

20

Pacnoznasums v MIPUBOJHTE NPKUMEPL] YMCN0BbIX HEPABEHCTB, HCPABEHCTR C
nepeMeHHbIMK, JIMHEHHbBIX HEPABEHCTR € O/I0H NEPEMEBHOK, ABOHHBIX HEPABEHCTR.
Dopmyiupoeans.

oRpedeitenus: CPABHCHUA IBYX YHCEN, PElIEHHS HePABEHCTEA ¢ OXHOM MEPEMEIHON,
PaBHOCHIJIBHLIX HEPABEHCTB, PELICHUS CHCTEMbE HCPABCHCTE C OAHOH NEPEMEHHOH,
ofnacTy oNpeAcncHHA BLIDAKEHNS;

C60HCMEA YNCIIOBBIX HCPABEHCTE, CIOKEHHUA H YMHOMKEHUA UMCNIOBbIX HEPABEHCTR,
Horazeteame: CBOHCTRA YUCNOBBIX HEPABEHCTB, TEOPEMB] O CAOWKEHHH K YMHOKEHHN
HUCIOBBIX HEPABEHCTB.

Pewams: TAUEHHBIE HEPABEICTBA. 3ANMKCHIBATL PCILICHUSR HEPAREICTB U UX CUCTEM
B BH/E UMCIOBHIX TNPOMCIKYTKOR, OOBeaMHeHns, nepecedeHus  YHCIOBbIX
MPOMEKYTKOB, PemiaTh cuctemy HepaseHCTs ¢ OAHOW nepeMenrtioit. QuenuBars
3Hayenue BbipakeHus. HMsolpakaTe Ha KOOPIMHATHOM (pAMOM  3a0AHHBIC
HEPABEHC TBAMK YHCIOBBIC TIPOMEKYTKH.

2

. KeagparuyHas QyHKIHS
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Onucsigams NopATHE (DYHKUMM KAk TpaBuiia, YCTAHABIIMBAIONIEIO CRA3L MEway
INEMEHTAMHU ABYX MHOMKECTB.

Dopmyiuposuams:

onpedeaerin: YA GylKIHMH; TPOMEKYTKOB HAKOIIOCTOSHCTBA (PYHKLIKIL
GbynxuMn, BozpacTaroweil (yObiBatolei) Ha MHOXCCTBE, KBaAPAaTHYHOH (yHKUMY;
KBaJApPaTHOIO HCPaBCHCTRA,

ceoficmeay kpaapatuuHod dyHkunuy;

npasuaq NOCTPOCHUA rpauKOR GYHKLUKHA ¢ MOMOLEIO NpeobpazoBaniil BUaa
fx) = fix) + b fix)~ fix + a); fix) — Kfix).

Cripoums rpadukn GyHKOUHA ¢ ROMOLUEK NIpeabpazoranuii BUAa fix) — fix) + b;
Jx) = fix = a); fix) - Kfx).

Crpouts rpaduk ksagpaTruion hynkumn. [To rpaduky kBaapaTHHHOH GyHKUNM
OTUCHIBATDL €€ CBOUCTRA.

Onuceie@ms CXeMaTHYECKOE PACIONOKEHHE apabonel OTHOCHTENLHO ocH abeumce
B 3aBUCHMOCTH OT 3HaKa ctapiiero koaddulmeHTa ¥ TUCKpUMMHAHTA
COOTBCTCTRYIOLIEIO KBaAPaTIIOre Tpéxunesia.

Pewiams KBaapaTHbE HEPABEHCTEA, HCMOIB3YS CXEMY PACMONIMKEHHUS Napabosihl
OTHOCUTENBHO OCH abCLIUCC.

Onucotgams rpa@UUYECKUi METO PENIEHUA CUCTEMb! ABYX YpaBHENuli ¢ JIBY M5




NePEMEHHBIMM, METO NOACTAHOBKH M METOA CJTOKEHHA INS PelueHUs CHCTeMbl ABYX
YPaBHEHUI ¢ ABYMA NepPeMEHHBIMH, OJHO U3 KOTOPBIX HE ABNASTCA JMHENRHBIM,
Pewtamp TEKCTOBbIE 3a0aqd, B KOTOPBIX CHCTEMA ABYX YPAaBHEHWH ¢ JABYMS
NEPEMEHHBIMI  ABAJETCA MATEMATHHYECKOM MOAENBK pPealbHOro mpouecca, W
UHTEpPNPEeTHPOBATh PE3Y/bTAT PELUeHHA CHCTEMBL.

J1eMeHTHI MPUKIaTHON MaTeMaTHKH.
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IIpueooums npumepesl: MATEMATUHECKHX MOJCIIEH PEANbHBIX CHTYALHM;
NpUKNaJHBIX 3a1a4; NPHOTKEHHBX BETHYHH; UCTTONB20BaHU KOMOMHATOPHbLIX
TNpaBUT CyMMBbI U TPOX3BEASHUA; CyHaiiHbiX cOOBITUIH, BK1IOYas 10CTOBEPHEIE H
HEBO3MOXKHBIE COOLITHA; ONBITOB ¢ PABHOBEPOSTHBIMH UCX0ZaMH; NPEACTaBASHNS
CTAaTUCTHUYECKHX JaHHBIX B BUIE Tabnuu, rpadykos, AMarpaMm; UCMONB30BAHUS
BEPOSTHOCTHLIX CROACTE OKPYMHAKILUX ABITEHHA.

Dopmyauposams:

onpedenenun; aGCOMOTHON MOrPELHOCTH. OTHOCHTENBHOM [IOr PEUIHOCTH,
JOCTOBEPHOrO COOBITUS, HEBOIMOXKHOTO COOBITHS; KIACCHUECKOE OnpefeneHue
BEPOATHOCTH;

npagwia: KOMOUHATOPHOE NPABUIO CYMMbI, KOMOHHATOPHOE NPAaBUIIQ
Npon3BeIeHH S,

Onuceréams 3Tankl pelUeHUA NPUKNALHOH 3aJa4H.

IToACHATE ¥ 3alHCBIBATB POPMYIY CIOKHBIX NPOLIEHTOB.

IIpoBoANTL NPOLIEHTHBIE PpAacYETH] ¢ HCNIONB30BAHHEM CHOAKHBIX IPOLIEHTOB.
Haxoeoums ToHyHOCTs Mpubrnmxenus no Tabnuie npubuskeHHbIX 3HaUeHH I
BeaMuMHbL, Mcnoap3oBaTh pazinuHele GOpMBEl 3aNTHCH MTPUOIIHKEHHOIO 3HAYEHUS
BeHuMHE). OneHuBaTh NpUbIMKERHOE 3HAUCHUE BENUYUHBI.

IIpoeooums ONbITH CO CITYHaHHBIMU HCXOAAMM.

IMoacHaTe v 3annceiBaTh GHOPMYNY HAXOXNKAEHMS HaCTOThbi CNy4aHHOro COOBITHA.
OnuchIBaTE  CTATUCTHYECKYK) OLEHKY BepOATHOCTH  cnyvadHoro  coObiTHs.
HaxoaHTb BEPOATHOCTE CIY4alHOro COOBITHA B OMNBITAX C PABHOBEPOATHbIMH
HCXOA3MH.

Onucsigams 3Tansl CTATHCTHYSCKOIO HCC/IEI0BaHUSL.

Odopmastb uagopmaudio B Brae TabnuL ¥ JHarpamM.

HaxoguTe ¥ NPHBOAMTDL NPUMEPL! UCIONBIOBARUA CTATHCTUYECKUX XaPaKTEPUCTHK
COBOKYMHOCTH JAaHHBIX; CPEOHEE 3HAYEHKE, MOJA, Pa3Max, MeAnaHa BoiGOpKYU.

UncioBBIE [1OC1EN0BATEEHOCTH.

21

IIpugooums npumepsi: N0CIEN0BATENBHOCTEH, YHCIOBBIX MOCEA0BATENbHOCTEN, B
YACTHOCTH APUGHMETHYECKON 1 reoMeTPHIeCKOH nporpeccuil; UCNONb30BARUA
MocAe10BaTe1bHOCTEN B peasibHOM XW3HHM; 3a4a4, B KOTOPhIX paccMaTpyBatoTCs
CYMMBbI ¢ OECKOHEYHBIM YHCIIOM Ci1araeMplX.

Onucsigams: TIOHATHE MOCNENOBATENBHOCTH, Y€HA NOC1E10BATENEHOCTH, CNOCOOH!
3aIaHMA MOCAETORATETLHOCTH.

Botuucaame wieHbl NIOCNEA0BATENBHOCTH, 3adaHHOH QOPMYIOH #-ro uneHa Huin
PEKYPPEHTHO.

- -




Dopsmyauposams:

onpedeaenun: ApUOMCTHIECKON NPOrPecChH, reoMeTPUIeCcKO [IPOIPECCHH;
C80HCMAA YICHOB MEOMETPUUECKON H apuPMETHHCCKON ITPArpceeui,

3adaeants apuPMETHYECKYIO M FCOMETPHYECKYIO TIPOTPECCHH PEKYPPEHTHO,
3anucevigame n nosgcrams HopMynsl OOLICTO UneHa apUPMETHUCCKOH H
reOMETPHYECKOH NPOTPecCHi.

3anuceieame v Ooxa3pieams: GOPMYSibl CYMMbL 7 TEPBLIX WICHOB daPUPMETHUCCKOH
1 I'COMETPHUYECKON NPOTPECCHH,

Beryucaams cymvy GecKoneunol reOMeTpU4ecKoit nporpeccuu, y kKoTtopoi |q<1.
[Ipencrarnsate Geckorieuiibie Nepuoandeckue Apodu B BH/IE OOLIKHOBEHHbIX

, 6 ITopTopenue. PeureHue 3agay no kypey airedpsl 7- | 10

’ 9 kn
Pesepa: 3
Uroro 102

-4A5 -




[NEPEYEHb METOJJHYECKOM JUTEPATYPBI

i yyeHuka:

Anrebpa. 9 knacc: yue6. ang obieobpaszosar. yupexaenuii: A.I'. Mepsnak, B.b. Iosoucxui, M.C. Sxup. M. Benraua-
['pad, 2021

dnsa yyurenn:

1) Anrebpa. PaGouue nporpammet. I[lpeamernast suvus ydebuuxoB. A.I'. Mepanak, B.b. Ilononcknii, M.C. fxup 7-9
K1acchl: yuebHoe nocobue ans obiueobpasorat.opran/ B.b. Ilosonckuii.: Ilpocsewenue, 2019

2) Anrebpa. TemaTuueckue TecTel. 9 Kiacc; ydebd.mocobue mna obueobpaszosar. opragus/FO.IT. Aymuuuem, B.JL
Kpourays.-M.: [Ipoceewenue, 2018

3) Anrebpa. Jlumaktudeckuii marepuan. 9 kmacc: yuyeb.nmocobue s obmeobpaszosatr.oprad: A Mepsnsk, B.b.
[Tononckudi, M.C. Skup. M.: Benrana- ['pag, 2021

4y Anrebpa:9 xnacc: metogudeckoe nocobue /E.B.Bynko, A.l'. Mepansak, B.b. [lononckuii, E.M. Pabnuosn4, M.C. fkup.
M.: Benrtana-I'pad, 2020

TexHuueckKkue Cpe/ACTB2 06! YEeHHUHA:

1) Komnptotep.
2)}BuaeonpoekTop

Hurcpuer-pecypcni:
Caiitel Jng yuammxes: https://uchi.ru/  http://school-collection.edu.ru/ https://school-assistant.ru/?class=5 matematika

http://www krugosvet.ru/enc/nauka i tehnika/matematika/MATEMATIKA html https://uchi.ru/matematika

CalTol s YUUTE: https://www.uchportal.ru/ http://school-collection.edu.ru/ https://rosuchebnik.ru/

https:/interneturok.ru/ https://infourok.ru/videouroki



https://uchi.ru/
http://school-collection.edu.ru/
assistant.ru/?class=5_matematika
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.htmlhttps://uchi.ru/matematika
https://www.uchportal.ru/
http://school-collection.edu.ru/https://rosuchebnik.ru/
://intemeturok.ru/
ttps://infourok.ru/videouroki

http://www.prosv.ru- caiT nzgarenscrsa «[IpocsetieHue» (pydpuka «Matematukar) attp:/www.drofa.ru - cat
m3patenbeTsa Jlpoda (pybpuka «Matemartuka») http:/festival. | september.ru/ - 5 uay Ha ypok MaTeMaTHKH
(MeTomuyeckue paspaboTku)http:/pedsovet.su/load/18 - Ypoku, KOHCIEKTHI.

http://vk.com/club91095222 - rpynna «MateMaTuxa 1yid Bcex» (7151 JUCTAHUHOHHBIX KOHCYIBTALUMA YUaIHXCs)

http://www.internet-scool.ru- caiit VIHTepHeT — IWKonbl M3narenscTBa IIpoceelneHne. YueOHBIN 1naH paspaboTan Ha
ocHoBe (enepanbHoro OasucHOro y4deOHoOro mnaHa g ob6uleo6pa3oBaTeNbHBIX yupexkIenuid PP u mpencraBngeT
obnacTh 3HaHuWi «MareMaTHka». Ha caiite npezacraBneHsl HTepHeT-ypoxy mo anreOpe M HavanaM aHanusa MU
reOMeTPHH, BKIFOUAKTIOAroToBKy cnaud EI'D, I'HA.

http://'www.legion. ru— caliT U30aTenhcTBa «JIernon»

http.//www.intellectcentre ru— caiit uszgatensctBa «VHTennekt-lleHTp», rae MOXHO HaWTU yueOHO-TPEeHHPOBOUHBIE
MaTepUajbl, JEMOHCTPAHOHHBIE BEpCHH, OaHK TPEHUPOBOYHBIX 3aJJaHUH ¢ OTBETaMM, METOANYECKHE PEKOMEHAALMH U
o0pa3sLpl pereHui

http://www. fipi.ru- optan UHGOPMALHUOHHON MOAAEPXKH MOHHUTOPHHIA KadecTBa 00pa3OBaHMsA, 30€Ch MOXKHO HaWTH
MdenepanpHblil OaHK TECTOBBIX 3aJaHUH.

A ¥~


http://www.prosv.ru-
http:/www.drofa.ru
http://festival._1_september.ru/
http://pedsovet.su/load/18
http://vk.com/club91095222
http://www.internet-scool.%25d0%25b3%25d0%25b8
http://www._legion,_%25d0%25b3%25d0%25b8
http://www._intellectcentre,_%25d0%25b3%25d0%25b8-
http://www.fipi.ru
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