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IlosicHuTeILHAA 3aMHCKA

Pabouas Imporpamma I1o anre6pe B 9 KJjtacce cocTaBlieHa Ha OCHOBaHUHU CICAYIOIUX HOPMaTUBHBIX JOKYMCHTOB!:

e @enepanpHoro 3akona ot 29.12.2012 roga Ne 273-03 «O6 obpazoBanun B Poccuiickoit @enepanuny» (nmpunar ['ocynapctBennoin ymon 21.12.12.,
onobpen Coerom Deneparuu 26.12.12).
o ®denepanabHOrO0 rOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa HayalbHOro oOmIero oOpas3oBaHus, yTBepxkaAeHHOro llpukazom MuHucrepcTBa
obpazoBanus u Hayku Poccuiickoit @eaepannn ot 06.10.2009 r Ne 373 ¢ uzmenenusimu ot 26.11. 2010 ., 22.09. 2011r.,18. 12.2012r. (11.19.5);
o ®denepa’abHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa OCHOBHOrO o0miero oOpa3oBaHHs, yTBepxkaeHHoro IIpmkazom MuHucrtepcTBa
oOpa3zoBanus u Hayku Poccuiickoit @enepauuu ot 17.12.2010 r. Ne1897 (11.18.2.2);
o ®depnepanbHOro 0a3uCHOro y4yeOHOro IUIaHOM, yTBepkiaeHHoro IIpukazom MwunucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoii ®Denepauuu OT
09.03.2004 r. Ne 1312;
o TIucemom DenepanbHoii Ciyx0bI 10 HaA30pY B chepe oOpazoBanus U Hayku oT 16.07.2012 r.Ne05-2680 (5.3, 5.4, 5.8);
. [TpumepHO#l TpOrpamMMoii Mo MaTeMaTHKe OCHOBHOTO 00IIero oOpa3oBaHus, aBTOPCKO# nmporpammoit o marematuke ['.B. lopodeesa, N.D.
[Mapsiruna, C.b. CyBoposa, E.A. bynumoBuu u nip., cocraButens T.A. BypmuctpoBa «Anredpa, 7-9 knaccsi» M.: [Ipocsemnienue, 2014 r.;
A TaxXe B COOTBETCTBUU C (eepaibHbIM NEpeyHeM Y4YeOHHMKOB, PEKOMEHIOBAHHBIX ( JOMyIIEHHbIX) MuHHMCTEpCTBOM oOpa3oBaHMs U Hayku P® k
UCIIOJIb30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa30BaTeNbHBIX YUpeKACHUAX U YueOHbM 1uiaHoM MBOVY Kpeutosckoit oom Ha 2022-2023 yueOHblit
ro/I.

Mecto yueOHOro npeamera «Ajaredpa» B y4eOHOM ILIaHe.

®enepanbHblii 6a3ucHbI (00pa3oBaTeNbHBIN) ydeOHBIN TUIaH A 00pa3oBaTeabHbIX yupexkaeHuil Poccuiickoit denepanuu npeaycMaTpuBaeT o0s3aTeabHOe
u3ydeHue anreOpsl Ha 3Tare OCHOBHOTO 0011ero oopa3zoBanus B 9 kiacce B o0beme 136 gacos, 4 yaca B Hezlento. B COOTBETCTBUU € T'OJIOBBIM KaJIeHIAPHBIM
rpa¢ukom ydebHoro Bpemenu MbOVY KpbutoBckoii oomr Ha 2022-2023 y4eOHBIN IO U ¢ yU€TOM Mpa3IHUYHBIX AHEH npeaMer «Anredpa» B 9 kiacce Oyaer
u3ydeH 3a 126 wyaca. [Iporpamma Oyzer BBIITOJTHEHA 32 CUET YIUIOTHEHUS TeM pasznena «lloBropeHue».

TemaTnueckoe IIaHUPOBaHHUE COCTaBIIEHO Ha ocHOBe yueOHuKa [lopodees I'. B. Anrebpa, 9ki.: yueOHuk ans obmeoOpazoBaTeabHbIX opranuzanuii / I'. B.
Hopodees, C. b. CyBoposa, E. A. byaumosud u ap. — M.: [Ipocsemenne, 2018.

O01mas xapakTepucTHKa y4eOHOro npeaMera.

B kypce anreGpbl MO’KHO BBLIEIHMTD CIEAYIOIINE OCHOBHBIE CO/IEpKaTeNIbHbIC JIMHUM: apu(MeTuKa; anredpa; GyHKIUN; BEPOSTHOCTh U cTaTUCTUKA. Hapsny ¢
3TUM B COAEPKaHNE BKIKOYEHBI J1BA JOTOJHUTEIbHBIX METONOJOTMYECKUX pa3/iesa: JIOTUKAa U MHOXKECTBA; MaTEMaTHKa B UCTOPUYECKOM Pa3BUTHH, YTO



CBSI3aHO C peanu3aliieil neiaei o0IenHTEIEKTyalIbHOTO U O0IIEKYIbTYPHOTO pa3BUTHs ydamuxcs. CoaepxaHue KaxJ10ro U3 3TUX pa3esioB
pa3BOpaunBaeTCs B COAEPIKATENBHO-METOANUECKYIO JTMHUIO, IPOHU3BIBAIOIYIO BCE OCHOBHBIE COJIepKaTenbHble JIMHUU. [Ipu aTOM nepBast muHus — «Jloruka
Y MHO>KECTBa» — CIIY>KUT LIEJIM OBJIAJACHUS yJaIUMUCA HEKOTOPBIMU 3JIEMEHTAMU YHUBEPCAIBHOIO MAaTEMaTUUYECKOTO s3bIKa, BTOpasi — «MaremaTuka B
HUCTOPUYECKOM PA3BUTUI» — CIIOCOOCTBYET CO3/IaHUIO OOIEKYIbTYPHOT0, TYMAaHUTAPHOTO (oHa u3yueHus Kypca. Copepkanue TUHUN «ApupMeTHKa
CILY>KMT 023011 [11s1 ajbHEeHIIero u3y4eHus yJauMIcs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBIILIECHUS, JOPMUPOBAHUIO YMEHHU ST
MI0JIb30BATHCS AITOPUTMAMH, A TAKXKE MPUOOPETEHHUIO MPAKTUYECKIX HABBIKOB, HEOOXOAUMBIX B IIOBCETHEBHON JKU3HU. Pa3BUTHE MOHATHUS O YUCIIE B
OCHOBHOI IIKOJI€ CBSI3aHO C PallMOHATIBHBIMY U UPPALIMOHATLHBIMU YHCIIaMU, (JOPMUPOBAHUEM MEPBUYHBIX MPEICTABICHUHN O JEHCTBUTEILHOM YHCIIE.
Copneprxanue TMHAN «Anredpay crocoOCcTByeT (HOPMUPOBAHUIO Y YUALTUXCSA MAaTEMaTHYECKOTO amiapara sl peiieHus 3a/1a4 U3 pa3aeiioB MaTeMaTHKH,
CMEXHBIX IIPEJMETOB U OKPY’KaIOIIEH peanbHOCTH. S3bIK anredpsl MoAuEPKUBACT 3HAUCHUE MAaTEMAaTUKH KaK S3bIKa JJI MOCTPOCHUS MaTEMaTHUECKUX
MOJIeIIel IPOLIECCOB U SIBJIICHUI peabHOro Mupa. Pa3BuTHE anropuTMHUYECKOT0 MBIIUICHUS, HEOOXOAUMOTO0, B YaCTHOCTH, JJISi OCBOCHUS Kypca
uH(GOPMATUKH, ¥ OBIIAICHUE HABBIKAMU JIETyKTUBHBIX PACCYKICHHUM Tak)Ke SBJSIOTCS 3a7auaMu u3ydeHus anreopsl. [IpeoOpa3oBanre CHMBONIBHBIX (HOpM
BHOCHT clieu(pUYeCKUil BKJIaJ] B pa3BUTHE BOOOPAKEHUS yUAIIUXCsl, UX CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOpUECTBY. B 0CHOBHOM 11KOJIE MaTepual
TCPYIIIUPYETCS. BOKPYT pallMOHANIbHBIX BhIpaxeHui. Coneprxanue paznena « DyHKIHUM HALEJIEHO HA MOJIyYEeHUEe IKOJIbHUKAMHU KOHKPETHBIX 3HAHUM O
(GYHKIIMM KaK BaKHEHIIeH MaTeMaTUYECKON MOJIENIN I OIIMCAHUS U UCCIIEJOBAHUSI pa3HOOOPA3HBIX MPOLIECCOB. V3yueHue 3Toro marepuana cnocoocTByeT
Pa3BUTHUIO Y YUAIIUXCSI YMEHUS HCIIOIb30BATh PA3IMYHbIC SI3BIKH MAaTEeMaTUKH (CIOBECHBIN, CAUMBOINYECKHUH, rpaduueckuii), BHOCUT BKJIaJ B popMUpoBaHUe
IPEJICTaBICHUN O pOJIM MATEMATUKH B Pa3BUTUM HUBUIM3ALUH U KYJIbTYpbl. Paznen «BeposTHOCTh U CTaTUCTUKA» — 00s3aTeIbHbII KOMIIOHEHT HIKOJIBLHOTO
0o0pa3oBaHus, YCHIIMBAIOIINN €ro MPUKIAIHOE U MPAKTUYECKOe 3HaUeHUe. DTOT MaTepual HeoOX0IuM, Mpexk/ie BCero, s GOpMUPOBAHUS Y YUAIIUXCS
(GYHKIMOHATBHON IPaMOTHOCTH — YMEHHS BOCTIPUHUMAThH M KPUTHYECKH aHAIM3UPOBATh HH(OPMAIHNIO, TPEICTABICHHYIO B pa3IMYHBIX (popMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX PEabHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MIPOCTEHIIINE BEPOATHOCTHBIE pacuéThl. 3ydeHre oCHOB KOMOMHATOPH KU
MO3BOJIUT yYallleMYyCs OCYILECTBIATh PACCMOTPEHUE CIyYaeB, epedop U MOACUYET YMCIIa BAPUAHTOB, B TOM YHCIIE B IPOCTEHIINX MPUKIAAHBIX 3a7a4dax. [Ipu
U3YyYEHHH CTATUCTUKHU U BEPOSITHOCTH 00OTAIAIOTCs MPEICTaBIEHUS O COBPEMEHHON KapTHHE MUPa U METO/IaX €ro Mcciael0BaHus, OpMUpyeTcss IOHUMaHKe
POJIM CTAaTUCTUKU KaK MCTOYHMKA COI[MAJIBHO 3HAUUMOUN MH(POPMAIMH U 3aKJIaJIbIBAIOTCSI OCHOBBI

BEPOATHOCTHOI'O MBIILITICHHUS.

Ieau u 3ana4n yueOHOTo npeamera
OOyuyeHue MaTeMaTHKe B OCHOBHOI IIIKOJIe HANIPABJIEHO HA JIOCTUKEHNE CIAETYIONINX Yestell:

1) B HanpaBJIE€HUU JINYHOCTHOTO PA3BUTHUSL:
— ®opMupoBaHHE MPEICTABICHUI O MaTeMAaTUKE KaK 4acTH OOIIEUYEIOBEUECKOW KYJIBbTYphl, O 3HAYMMOCTH MATEMAaTUKU B Pa3BUTHUU IMBHIU3AIMUA U
COBPEMEHHOTO OOIIECTBA;
— Pa3BuTHE JTOrMYECKOTO ¥ KPUTHUECKOTO MBIIUICHUS, KYJIBTYpPBI PEUH, CIOCOOHOCTH K YMCTBEHHOMY IKCIICPUMEHTY;
— (DOpMI/IpOBaHI/Ie PIHTe.]'I.]'IeKTyaJ'ILHOﬁ YCCTHOCTHU U 06’BGKTI/IBHOCTI/I, CHOCO6HOCTI/I K HpeO)IOJ'IeHI/IIO MBICJIINTCIIBHBIX CTepeOTI/IHOB, BBITCKAKOIIINX U3
OOBIJICHHOTO OIIBITA;
— BOCHI/ITaHI/Ie Ka4deCTB JINYHOCTH, O6eCHe‘—II/IBaIOHH/IX COHI/IaJ'II)HyIO MO6I/IJ'II)HOCTI), CHOCO6HOCTB HpI/IHI/IMaTI) CaMOCTOSITCIIBHBIC peHIeHI/Iﬂ;



1)

2)
3)

4)
5)

— ®opMupoBaHHe Ka4yeCTB MBILIEHHS, HEOOXOAUMBIX JUIsl afalTallii B COBPEMEHHOM MH(MOPMAIlMOHHOM OOILECTBE;
— Pa3BuTHE HHTEpeca K MaTeMaTHUECKOMY TBOPUYECTBY M MATEMAaTHUECKUX CITOCOOHOCTEH.
2) B MeTanpeAMETHOM HalpaBJICHUU:
— PazBuTHE mpencTaBieHH O MaTeMaTHKe Kak (OopMe OMHMCAaHUS M METOJe TMO3HAHUS JCHCTBUTEIBHOCTH, CO3/IaHHE YCIOBHM U MPHOOpPETEHUS
[IEPBOHAYAILHOTO OINbITAa MATEMAaTUUYECKOTO MOJIEIMPOBAHUS;
—  ®opMupoBaHHe OOIMX CIOCOOOB MHTEIUICKTYaJbHOW IESTEIbHOCTH, XapaKTEPHBIX JJIS MAaTEMAaTHKU U SBIISIOUIMXCS OCHOBOW IMO3HABATEIbHOM
KYJIBTYpBbl, 3HAUUMOMN JJIs pa3IMuHbIX chep YeTOBEeUECKON AEeATEIbHOCTH.
3) B IpeIMETHOM HalpaBJICHUU:
— OsnazeHne MareMaTHUYECKMMM 3HAaHUSAMHM U YMEHUSMM, HEOOXOIMMBIMHU JUIsl NMPOJODKEHUS 00pa3oBaHUs, M3YYEHUS CMEKHBIX JUCLMILIMH,
IIPUMEHEHHUS B [IOBCEHEBHOM KU3HM;
Co3znanue ¢pyHaaMeHTa Ui MaTeMaTHYECKOro pa3BUTHsL, (POPMUPOBAHUS MEXaHU3MOB MBIIIUIEHUS, XapaKTE€PHBIX JJI1 MAaTEMaTHUECKON AEATeIbHOCTU

Inanupyemsle pe3yJibTaThl H3yUeHHs] Y4eOHOT0 MpeIMeTa.
[Iporpamma no3BosisieT JOOUBATHCS CIEAYIOIINX PE3yIbTaTOB OCBOEHUS 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOT'O 00111ero 00pa30oBaHUs:

JINYHOCTHBIE Pe3YJbTAThI:
c(OpMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOILLIEHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0YyYaromMXcsi K CaMOPa3BUTHIO HA OCHOBE MOTHBAIIMHU K 00YyUEHUIO
U TI03HaHMIO, BBIOOpY JanbHeWmero oOpa3oBaHHs Ha 0a3e OpPUEHTUPOBKH B Mupe npodeccuil M mNpodecCHOHaIbHbl MPEANOYTEHUIH, OCO3HAHHOMY

HOCTPOCHMIO MHANBUYaIbHOM 00pa30BaTeNbHOM TPAEKTOPUH C YUETOM YCTOWUMBBIX IT03HABATEIbHBIX HHTEPECOB,;

c(OpPMHPOBAHHOCTb KOMIIOHEHTOB LI€JIOCTHOI'O MUPOBO33PEHH S, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKHY;
OCO3HAHHBII BBIOOP M TOCTpOEHHE JaibHEWIIed WHAMBUIYAlIbHON TpaekTopuM oOpa3oBaHusi Ha 0a3e OpUEHTHPOBKM B Mupe mnpodeccuii u
npodeCCHOHATBHBIX MPEANOYTEHUH ¢ Y4ETOM YCTONUMBBIX MO3HABATENIbHBIX HHTEPECOB, a TAKXKE€ HA OCHOBE ()OPMHPOBAHUS YBAKHUTEIHHOTO OTHOILIECHHS K
TPYAY, Pa3BUTHE OIBITA yYACTHUS B COLUATIBHO 3HAYMMOM TPY/E;

YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3YyIbTaT Y4eOHON U MaTeMaTHUeCKON AeITeIbHOCTH;

KPUTHUYHOCTH MBIIIJIEHUS, UHUIIMATUBA, HAXOJAYUBOCTb, aKTUBHOCTb IPU PELICHUH MaTeMaTHUYECKHUX 3aj1au.

MeTtanpeaMeTHbIe pe3YJbTaThI:

Me:XnpeaMeTHbIe IOHATHS

OBJIajJIeHHE 00YYAIOIUMHMCSI OCHOBAMYU YUTATEIbCKOI KOMIIETEHIIMH:

* OBJIAZICIOT YTEHHEM KaK CPEJCTBOM OCYIIECTBICHUS CBOMX [IaJbHEHIINX IUIAHOB: IPOJOJDKCHUsS 00pa3oBaHHs M CaMOOOpa3OBaHHs, OCO3HAHHOTO
TUIAHUPOBAHHS CBOETO aKTYaIIbHOT'O M MEPCIIEKTUBHOTO KPyra YTE€HHS, B TOM YUCIIE IOCYTOBOTO, IIOATOTOBKU K TPYAOBOM M COIMATILHOM AESTEIbHOCTH;

* (hopMHpOBaHHE MOTPEOHOCTH B CUCTEMATUYECKOM YTEHUHM KaK CPEJCTBE IMO3HAHUS MUpa M ce0sl B 9TOM MHUpE, TAPMOHHM3ALUMH OTHOIICHHH YelOBEeKa H
o0miecTBa, Co3aHUH 00pa3za «IOTPEeOHOro OyAYILIEro.
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2)
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5)
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npuodpereHne HABLIKOB Pad0THI ¢ MH(pOpMALHeii:

* CUCTEMaTH3UPOBaTh, CONOCTABIISATh, AHAIM3UPOBAThH, 0000IIATh U UHTEPIPETUPOBATH HH(OPMAIIHIO, COACPIKALIYIOCS B TOTOBBIX MH(POPMALIMOHHBIX
00BEKTaX;

* BBIICATD TJABHYI0 M HW30BITOYHYIO HMH(OPMAIMIO, BBIMOJHATH CMBICIOBOE CBEPTHIBAHWE BBIICICHHBIX (AKTOB, MBICICH; MPEICTaBIATH
nH(popMaIuo B CxKaTo clioBecHOW (opme (B BUAC IJIaHA WJIM TE3MCOB) M B HAIJIAIHO-CUMBOJIMYECKON (opme (B BHIe TaOmHI], TpadHUUECKHUX CXEM H
TUarpamm, KapT HOHATUNA — KOHIENTYaJIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSTH TaOJHUIIbI, CXEMBbI, THAarPaMMBbI, TEKCTHI.
y4yacTue B IMPOEKTHOIi 1esiTeTbHOCTH
YMEHHE CaMOCTOSITENIbHO OMPENENATh LEIH CBOEro 00y4YeHUsl, CTaBUTh U (OPMYJIUPOBATh AJis ceOsi HOBbIE 3a7aun B yu€Oe, pa3BUBaTh MOTHUBBI U HHTEPECHI
CBOCH MM03HABATEIbHOU JESITENLHOCTH;

YMEHHE COOTHOCHTH CBOU JICHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILIECTBISATh KOHTPOJIb CBOEH NEATEIBHOCTH B MPOIECCE TOCTHXKEHUS pe3yabTaTa,
OTIpeAeIATh CIOCOOBI NEHCTBUII B paMKaxX MPEJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JACWCTBUS B COOTBETCTBHH C H3MEHSIOIICHCS
CUTYalHEl;

YMEHUE ONPEeIATh MOHATHS, CO3/1aBaTh 000OIICHNS, YyCTAHABIUBATh aHAIOTHH, KIaCCU(PUIIMPOBATH, CAMOCTOSITEILHO BRIOMPATh OCHOBAHUS I KPUTEPHUH IS
KJIaCCU(UKALINH;

YMEHHUE YCTaHABJIMBATh MPUUYNHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE PacCYKICHHE, YMO3aKIIOUeHHE (MHAYKTUBHOE, ACTyKTHBHOE U 110 aHAJIOTHH)
U JIeTIaTh BBIBOJIBL;

pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTIOIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

nepBOHAYalbHbIE MPEACTaBICHUs 00 HIeSX U 0 METOJaX MaTeMaTHKH Kak 00 YHUBEPCATbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJCTBE MOJICTHUPOBAHHUS SIBJICHUIA
U TIPOLIECCOB;

YMEHHUE BHJIETh MAaTEMAaTUYECKYIO 3a71ady B KOHTEKCTE IPOOJIEMHOM CUTYAINH B APYTrUX AUCHUILUINHAX, B OKPYKAIOMIEH KU3HU;
8) yMeHHe HaxOIUTh B PA3JIMYHBIX UCTOYHUKAX HH(POPMAINIO, HEOOXOIUMYIO JUIS PEIICHUS] MaTeMaTHUECKUX 3a/1a4, U MPEJICTABIIAThH €€ B TIOHATHON (opme,
NPUHUMATD PELIEHUE B YCIOBUIX HEMOTHOW MM N30BITOYHON, TOUHON MIJIM BEPOSITHOCTHON MH(OpMAIUY;
9) yMeHHe MOHMMATh M HCIIOJF30BaTh MAaTEMAaTHYECKHE CPEICTBA HATJSIAHOCTH (Tpaduku, TAaOIHMIBI, CXEMbl W Jp.) IUIS WJUTFOCTPALMW, MHTEPIIPETalliH,
apryMeHTalluu;

10) ymeHHe BBIIBUTATH THUIOTE3HI MPU PEUICHUH 3a/1a49H, TIOHUMATh HEOOXOAUMOCTh X TIPOBEPKH;

11) mOHUMaHWE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHUE IEHCTBOBATh B COOTBETCTBUU C TPEIOKEHHBIM AITOPUTMOM.

IIpeaMeTHBIE PE3YIbTATHI:

1) oco3HaHME 3HAUEHUS MAaTEMATUKH JUIs IOBCEHEBHON KU3HU YETIOBEKA;
2) TmpeAcTaBlIeHME O MaTeMaTH4ecKol Hayke Kak cdepe MaTeMaTHyecKo aedaTelabHOCTH, 00 ATamax €€ pa3BUTHS, O €€ 3HAUMMOCTH JJISl Pa3BUTHS
UBUJIN3ALUY;



3) pa3BuTHE yMEHHI paboTaTh C y4eOHBIM MAaTeMaTH4YEeCKUM TEKCTOM (aHAIM3MPOBATH, M3BIEKAaTh HEOOXOAWMYIO MH(POPMALUIO), TOYHO U TPAMOTHO
BBIPAXKAaTh CBOM MBICIIN C IPUMEHEHHEM MAaTEeMaTHUECKOH TEPMUHOJIIOTHH U CUMBOJIMKH, POBOJUTH KJIACCU(UKAIMH, JIOTHYECKHE 000CHOBAHMS,

4) BnageHue 0a30BBIM NOHATHHHBIM allapaToM II0 OCHOBHBIM pa3JiellaM COJep KaHMs;

5) cucremaTHuecKHe 3HaHUS O QYHKIMAX U UX CBOMCTBAX;

6) TpaKTHYECKH 3HAYMMbIE MATEMaTHYECKHE YMEHHUS W HaBBIKM, HX IPUMEHEHHE K pPEIICHHI0 MaTeMaTHYeCKUX M HeMaTeMaTH4YEeCKHX 3a71ad
IpeAIoJIaraonee yMeHHUs:

*  BBINOJIHATH BBIYUCICHUS C ICHCTBUTEIBHBIMH YHCIAMU;

¢ pewarb ypaBHEHHs, HEpAaBEHCTBA, CHCTEMbl YPABHEHUH U HEPABEHCTB;

¢ pemarb TEKCTOBBIE 33Ja4l apu(PMETHYECKUM CITIOCOOOM, C TIOMOIIBIO COCTABICHHS U PEIICHUSI YPAaBHEHUH, CUCTEM ypaBHEHUI M HEPABEHCTB;

*  HCIIOJIB30BaTh aNreOpandecKid SA3bIK I OMUCAHHS IPEAMETOB OKPY)KAIOIIEro MUpPa M CO3/IaHHsI COOTBETCTBYIONIMX MAaTEMaTHYECKUX MOJIETICH;

*  TIPOBEPUTH NMPAKTUYECKUE PACUETHI: BBIYMCICHUS C TPOLEHTAMH, BBIYHCICHUS C YHCIOBBIMH I10OCIEIOBATEIbHOCTSMH, BBIYMCICHUS CTATHCTHYECKHUX
XapaKTEePUCTHK, BBIIOJTHEHHE NPUOIMKEHHBIX BEIYMCIICHUI;

*  BBINOJHATH TOXKAECTBEHHBIE TPE0OPa30BaHUs PAIlMOHATBHBIX BEIPAKCHUN;

*  BBINOJHATH ONEPAIIUH HAJl MHOYKECTBAMU;

s HWcclefoBaTh (PYHKIMH U CTPOUTH UX rpadukm;

*  YHUTaTh M UCIOJIH30BATH HH(POPMAIUIO, IPEJICTABICHHYIO B BHJIE TAOJUIIBI, IUArPaAMMBI (CTOI0YATOM UM KPYrOBOii);

¢ pemarb NpocTenlre KOMOMHATOPHBIE 33Ja4u.

Pa3znen «Apupmeruxkar»

Payuonanvusie yucna

BbINYCKHUK HAYYHTCS:

CpaBHUBATh U YIOPAA0YMBATH PALMOHAIbHbIE YHCIIA,

BBITIOJTHATH BBIYMCIICHHS C PAIMOHAIBHBIMH YHCIIAMH, COYETast yCTHBIE U MMChbMEHHBIE TPUEMBI BEIYUCICHUH, TPUMEHEHHE KAJIbKYJISTOPA;

HCIIOJIB30BAaTh IIOHATHUA W YMCHUS, CBA3AHHBLIC C HNPONOPHHOHAIBHOCTBIO BCIWYHH, IMPOLUCHTAMHU B XOJC PCHICHHUA MATEMAaTHYCCKHUX 3aJad MW 3adayd U3
CMCKHEBIX IPEAMETOB, BBIITOJIHATE HECJIOKHBIC ITPAKTUYCCKUC pACUYCThI

IMPUMCHATH TOHATHUA, CBA3AHHBIC C ACTIMMOCTBIO HATYPAJIbHBIX YHUCEIT

BbInyCKHUK MOJTYyYUT BO3MOKHOCTD:

NIO3HAKOMUTHCS C MO3UIIMOHHBIMHA CHCTEMaMH CUUCIICHHS C OCHOBAHUSMH, OTJIMYHBIME OT 10;

yrIIyOUTh U pa3BUTh NPEICTABICHUS O HATYPAIbHBIX YUCIaX U CBOMCTBAX JACIHMMOCTH;

HAYYUTHCS UCIIOJIB30BATh MPUEMBI, PAIMOHATM3UPYIOIINE BBIYUCICHHS, TPUOOPECTH NPUBBIYKY KOHTPOJIUPOBATH BBIYHMCIICHHS, BBIOMpAs MOIXOMSAIINHN IS
CHUTYAallUU CIOCO0.

Heiicmeumensuvie yucna




BbinyCcKHUK HAy4YUTCS:

UCII0JIB30BaTh HayallbHbIE MTPEACTABICHHS O MHOXKECTBE JEHCTBUTEIbHBIX YUCE,

BJIQJIETh IIOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BEIYMCIICHHUSIX;

BbInyCKHUK MOJTYyYHT BO3MOKHOCTD:

Pa3BUTh NPEJICTABICHUE O YHUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX J0 JEHCTBUTEIBHBIX YUCEN; O POJIM BBIYMCICHUHN B YEJIOBEUECKON ITPAKTHUKE;
Pa3BUTh U YIIIYOUTh 3HAHUS O AECATUYHOMN 3alUCU AEUCTBUTEIBHBIX YUCEI (IEPUOINYECKUE U HETIEPUOIUUECKUE IPOOH).

Hzmepenus, npudauiicenus , OueHKuU

BbinyCKHUK HAy4YUTCS:

HCIIOJIb30BATh B XOJIC PEIICHUS 33]1a4 AJIEMEHTAPHbBIE MPEICTABIICHHUS, CBSI3aHHBIC C MPUOIMKCHHBIMU 3HAYCHUSIMHA BEITUYHH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

NOHATh, YTO YHCIOBBIC JIaHHBIC, KOTOPBHIC HCIOJIB3YIOTCS [UIA XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIETO MHUpPA, SBISIOTCS MPEUMYIISCTBEHHO
NPUOJIMKCHHBIMU, YTO [0 3allUCH NPUOJIMKCHHBIX 3HAYCHUH, COJCPKAIIMXCS B HH(DOPMAIMOHHBIX HCTOYHHUKAX, MOXHO CYIUTh O MOTPEHIHOCTH
PUOJIMIKECHHUS,

MOHSITh, YTO TIOTPEITHOCTh PE3yJIbTaTa BEIYHCICHUS JIOJDKHA OBITH COM3MEpPUMa C MOTPEIIHOCTHIO MCXOIHBIX JaHHBIX.

Anzebpauueckue gvlpajxcenus

BbINyCKHUK HAYYHTCS:

- OTIEPHPOBATH MOHATHAMH "TOXKIECTBO", "TOKIECTBEHHOE TpeoOpa3oBaHme”, pemaTh 3a/1a4u, CoAeprKae OyKBeHHBIC JaHHbIe, paboTaTh ¢ popMyamu;

- OIIEpUPOBAThH MOHATUIMHU "KBaJIPATHBIN KOPEHB", IPUMEHSATDH €r0 B BBIUMCICHUSIX;

- BBIMOJIHATH Mpeo0pa3oBaHKe BEIPAKEHUI, COJIEpKAIUX CTETEHH C LEJIbIMU TOKa3aTeIsIMU U KBaJpaTHbIE KOPHH;

- BBIMOJIHATH TOXKJIECTBEHHbIE TPe0Opa30BaHuUs pallMOHAIBHBIX BBIPAXEHUH Ha OCHOBE MpaBHJI IEHCTBHUI Ha/l MHOTOWIEHAMHU U alreOpandyeckuMu Ipo0sMu;
- BBINIOJIHATD Pa3JI0KEHNE MHOTOYIEHOB HA MHOXKHUTEIN;

- IPUMEHSATH TPe0Opa30BaHUs BRIPAXKEHUH [T PELIeHUs Pa3InYHbIX 337a4 U3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEaIbHON MPAKTHKH.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- BBIIIOJIHATH MHOTOILIArOBbIE TPE00Pa30BaHUsI pAllUOHATIBHBIX BBIPAXKEHUN, IPUMEHS IIMPOKUN HA0Op crIocOO0B U MPUEMOB;

- IPUMEHSTH TOXK/IECTBEHHBIE TPE0Opa30BaHUsI ISl PEIICHU 3a/1a4 U3 pa3IMYHbIX pa3esioB Kypca.

Ypasuenusn

BbInyCKHUK HAYYHThCH:

- pelaTh OCHOBHBIE BU/Ibl pallMOHAIbHBIX YPABHEHHUH C OJTHOM IEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUH C IBYyMs [IEPEMEHHBIMY;

- IPUMEHSTh aHAJTUTUYECKUIA U TpadUuecKuil A3bIKU JUIsI MHTEPIPETAllUi MOHATHH, CBI3aHHBIX C TIOHSATHEM YPAaBHEHUS, IS pEIIeHUs] YPaBHEHUNA U CUCTEM
YpaBHEHUU;



- TIOHUMAaTh ypaBHEHUE KaK BAXHEWUIIYI0 MAaTEMaTHYECKYI0 MOJENb Ul ONHCAHHS M H3YyYeHHs pa3sHOOOpa3HBIX PEANbHBIX CHUTYaIMil, peliaTth TEKCTOBbIC
3aJ1auu aNre0pandecKuM METOI0M;

- TIPOBOJUTH MPOCTEHIIKME UCCIICIOBAaHUs YPAaBHCHUN W CHCTEM ypaBHEHHI, B TOM YHCJIE C MPUMEHEHHEM TI'paUUecKuX MPeacTaBlICHUH ( yCTaHABJIMBATh,
MMeEET JIM YPaBHEHUE UM CUCTEMA YPABHEHHH PEIIeHHUs, €CITH UMEET, TO CKOJIBKO H TIp.)

BbInyCKHUK MOJYYUT BO3MOKHOCTB:- HCIOJB30BaTh IIUPOKHH CIEKTpP CICIHAIBHBIX MPUEMOB PEIICHUS YPaBHEHWW M CHUCTEM YPaBHEHUH, YBEPEHHO
IPUMEHSTH anmnapaT ypaBHEHHI U HEPABEHCTB /IS pEIIeHUs pa3HOOOpa3HBIX 3a/1a4 U3 MATEeMaTHKH, CMEKHBIX IPEJIMETOB, PEATbHON MPAKTUKH
Hepagencmea

BbInyCKHUK HAYYUTbCSH:

- IOHUMAaTb TepMI/IHOJIOI‘I/IIO nu CI/IMBOJII/IKy, CBA3aHHBIC C OTHOILICHHUEM HepaBeHCTBa, CBOﬁCTBa YHUCJIOBBIX HepaBeHCTB;

- pemiaTh JIMHCHHbIC HEPaBEHCTBA C OJHOM IMEPEMEHHON M UX CHUCTEMBI; PEIIaTh KBaIpaTHbIC HEPABEHCTBA C ONOPOH Ha TpadruecKue MpeICTaBICHUS;
BbInycKHUK MOJIYYUT BO3MOKHOCTD:

- OCBOUTH Pa3HOOOpa3HbIC MPUEMBI JI0KA3aTEIILCTBA HEPABEHCTB;

- IPUMEHSATH rpauuecKue MpeICTaBICHUs ISl UCCIIeI0BAaHUSI HEPABEHCTB, CUCTEM HEPABEHCTB, COIEPKAIUX OyKBEHHBIE KOA(D(UIIMEHTHI.

- HpI/IMeHﬂTI) annapaT HepaBeHCTBa JUUIA pelﬂeHI/IH pa3HOO6p33HI)IX MaTEMATHYCCKUX 3aJa4, 3a1a4 U3 CMCKHbBIX HpeI[MCTOB nu HpaKTI/IKI/I.

Pa3zpnen «@yHkuumn»

Yucnogvle MHOYICECMEA

BbInyCKHUK HAY4YUTCS:

- IIOHUMATh TepMI/IHOJ'IOFI/IIO 158 CI/IMBOJ'II/IKy, CBA3aHHBIC C IIOHATHUEM MHOXECTBA, BBIITIOJIHATH OHCpaHI/II/I Ha MHOXECTBaAMU,

- HCII0JIb30BATh HAYAJIbHBIC IIPECTABICHUSA O MHOYKECTBE €A CTBUTEIIBHBIX YHCEIL.

BbINyCKHUK MOJTYYHT BO3MOKHOCTD:

- pa3BUBATh NIPEACTABICHUE O MHOXKECTBAX;

- pa3BUBATh NIPEACTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 AEHCTBUTEIBHBIX YACEI; O POJIM BBIYUCICHUN B IIPAKTHUKE;
- pa3BUBATh U YIIIYOUTh 3HAHMS O IECATUYHOMN 3alHUCH JEHCTBUTEIbHBIX Uncel (IepUOANYECKHE U HETIEPUOINIECKUE IPOOH).

Yucnosvie pynkuuu

BbinyCKHUK Hay4YuTCH:

- IOHUMATh U UCIOJIb30BaTh QYHKIIMOHATIbHBIE TOHATHUS, S3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUEHU);

- CTPOUTD TpauKH dJIEeMEHTAPHBIX (PYHKIUH, HCCIEI0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMN HA OCHOBE M3Y4EHUS MOBEACHUS UX TpaHKOB;

- MOHUMATh (PYHKIIMIO KaK BOKHEHIITYI0O MaTeMaTUYeCKyI0 MOJIENb JJIsl ONMCAHMsI IPOLIECCOB U SIBIIEHUI OKpYXKAIOIIEro Mupa, MpUMEHATh (PyHKIIMOHAJb HbIH
SI3BIK ISl OTIMCAHMS U UCCIIEJOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKUMHU BEINYMHAMHU.

BbINyCKHUK MOJTYYHT BO3MOKHOCTD:



- TIPOBOJIUTH UCCIICJIOBAHMSI, CBA3aHHBIE C M3YUYEHHUEM CBOMCTB (PYHKIMII, B TOM YHCIIE€ C MCIOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE IpapMKOB M3 yUEHHBIX
GYHKIMA CTOUTH OoJiee CIIOXKHBIE rpaduKH (KyCOUHO-3aJaHHbIC, C "BBIKOJIOTHIMHU" TOYKAMH U T. 11.);

- HCTIOJIb30BaTh (PYHKITMOHAIBHBIC MTPEACTABICHHS M CBOMCTBA (YHKIIMM JIUIS PEIICHUS MaTEeMAaTHUECKUX 3aa4d U3 Pa3JIMUHbIX pa3JiejoB Kypca.

Pa3zgen «UuncyioBbie mocjae10BaTeILHOCTH

Apugpmemuueckue u 2eomempuuecKue npozpeccuu

BbinyCKHUK HAYy4YUTCS:

IIOHHUMATh U UCIIOJIB30BAaTh SI3BIK HOCHGHOB&TGHBHOCTCﬁ (TepMI/IHBI, CUMBOJIMYCCKHUEC O603Ha‘-ICHI/I$I);

- IPUMEHSATH (GOPMYIIBI, CBSI3aHHBIC C ApU(PMETHICCKON U TEOMETPHUECKON MPOTrPECCUs MU, U ammapar, cOPMUPOBAHHBIN MPU U3YYCHHUH JIPYTUX Pa3JEIoOB
Kypca, K pelIeHUIO 33/1a4, B TOM YHUCJI€ C KOHTEKCTOM U3 PEAIbHOU KU3HH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

- pemiatb KOMOMHHUPOBAHHBIE 33[]a4l C MpPUMEHEHUEM (OpMyIl N-TO 4YiI€HAa U CYMMBI N MEPBLIX WICHOB apu(METUUECKOW U TeOMETPUUYECKON MPOrpeccui,
MPUMEHSISI IPH 3TOM allfapar ypaBHEHUN U HEPABEHCTB;

- MOHUMAaTh apU(PMETUYECKYI0 U TEOMETPHYECKYIO0 MPOrpeccud Kak (YHKIMH HAaTypalbHOIO apryMEeHTa; CBS3bIBaTh apu(PMETHUYECKYIO MPOTPECCHI0 C
JUHEHWHBIM POCTOM, T€OMETPUYECKYIO - C SKCIIOHEHITUATBHBIM POCTOM.

Pazgesn «BeposiTHOCTH U CTATHCTHKA»

Onucamenvnas cmamucmuKa

BbInyCKHUK HAY4YUTCS:

- UCTIOJIb30BaTh MPOCTEHIIHE CIIOCOOBI MTPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JTAHHBIX.

BbInyCKHUK NOJIYYHT BO3MOKHOCTD:

- MpuoOpecTH NepBOHAYAIBHBIA OMNBIT OpraHM3aluu cOopa JaHHBIX IPH IMPOBEIACHUU OIpOoca OOLIECTBEHHOIO MHEHMs, OCYIIECTBIIATh HMX aHau3,
NPECTaBIATh Pe3yIbTaThl ONPOCA B BUJIE TAOJIUIIbI, IUArPaMMBbI;

- HAYYUThCS TIPUBOJIUTH COZIEpKaTeIbHbIE PUMEPHI UCTIOIb30BAHUS JIUIsl OMMCAHUS JTAHHBIX.

Chayuaiinple co0blmus u 6epoamuocmy

BbINYCKHUK HAYYUTCS:

-HaXOJIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOATHOCTH CIy4alfHOTO COOBITHSI.

BbInyCKHUK MOJTYyYUT BO3MOKHOCTD:

-PpUOOPECTH OMBIT MPOBEACHUS CIYYANHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C IIOMOIIBI0 KOMITBIOTEPHOTO MOAETUPOBAHUSI, HHTEPIPETAIIMN UX PE3yTbTATOB.
Kombunamopuxa

BbINyCKHUK HAYYMTCS:

-penath KOMOMHATOPHBIE 33a4l Ha HAXOXKJICHUE Yuclia 00BEKTOB MIIM KOMOMHAIIUH.

BbInyCKHUK MOJIYyYHT BO3MOKHOCTD:



-Hay4UThCS HEKOTOPBIM CIEIUAIBHBIM MPUEMaM pelieHrs] KOMOMHATOPHBIX 3a/1a4.
remenmvbl RPUKIAOHOU MAMEMAMUKU

BbInyCKHUK HAYYUTCH:

- MCIIOJIb30BATh B XO/I€ PEIICHUS 3a/1a4 3JIeMEHTapHbIE MTPEJICTABICHUS, CBA3aHHbBIE C MPUOIMKEHHBIMU 3HAYCHUSIMH BEJTU YU H.

BbinycKHUK MOJIYYUT BO3MOKHOCTD:

- TOHSTh, YTO YHCJIOBBIE [aHHBIC, KOTOPBIC HCHOJB3YIOTCSA I XapaKTEPUCTHKH OOBEKTOB OKPYXKAIOMIETO MHUPA, SBISIOTCS NPEHUMYIIECTBEHHO
npuOIMKEHHBIMU, YTO 10 3alUCH NPUOIMKEHHBIX 3HAYCHUH, CONEpXKAIIUMXCS B WH(GOPMAIMOHHBIX HCTOYHUKAX, MOXXHO CYAUTH O IOTPEUIHOCTH
npuOIMKEeHUS

- IOHSTh, YTO NOTPEIIHOCTD PE3YJIbTAaTa BHIYMCICHUN JOKHA OBITH COU3MEPUMA C MTOTPEIIHOCTHIO UCXOAHBIX JaHHBIX

Conep:xanue yueOHOro npeamera.

APUPMETHUKA
PanmonaneHble yncia. PacmimpeHre MHOKECTBA HAaTYypaJbHBIX YHMCEN 1O MHOKECTBA LEIbIX. MHOXKECTBA LEIbIX YUCE 10 MHOXECTBA PAllMOHAJIBHBI X.
PanmonanpHO€ YMCIIO KaK OTHOIIEHHWE M/N, TJe T — LIeJI0€ YUCIIO0, I — HaTypajibHOe. CTeNeHb C 1IeJIbIM [10Ka3aTeseM.
JeiictBurenpHble uncna. KBaapaTHelil kopeHb U3 uncia. Kopenb TpeTbell cTeneHu. 3anuch KOPHEH ¢ MOMOILBIO CTENEHH C IPOOHBIM MOKA3aTEIEM.
[TonsiTne 00 wppanmoHambHOM uHMcie. MppanroHaNbHOCTh YHCIa U HECOM3MEPHMOCTh CTOPOHBI M JIMAroHaNM KBajparta. JlecsSTHUHBIC MPUOINKCHH S
UPPALMOHATIBHBIX YHCEIL
MHOXeCTBO JIeHCTBUTENbHBIX YHUCEN; MPEICTaBICHUE ACHCTBUTENBHBIX YHMCENl OECKOHEUYHBIMU AECATUYHBIMU Jpo0siMu. CpaBHEHHE J1E€HCTBUTENBHBIX
4yucel.
Koopaunarnas npsmas. M300paxeHue yncen ToukaMu KOOpJUHATHON npsAMoi. YncIoBbIe MPOMEXKYTKH.
W3mepenust, npuOIMkeHus, olleHKU. Pa3Mepbl 00bEKTOB OKpYKAIOLIEro MUpa (OT 3JIEMEHTapHbIX YacTUl] 10 BceneHHOI), JIMTENbHOCTh MPOLIECCOB B
OKpY’KaroleM Mupe. BpineneHne MHOXHTENS — CTENEeHH JAecATH B 3anmucu yucia. [IpubnmxéHHoe 3HaueHHe BEIMYMHBI, TOYHOCTb NPUOIMIKEHHUS.
[Tpuknaka 1 OLeHKA pe3yIbTaTOB BBIUYMCIIEHUN.

AJITEBPA

Anrebpanyeckue BbIpakeHMs. DykBeHHBbIE BbIpakeHHs (BBIp@KEHHUs C INepeMEeHHbIMH). UucioBoe 3HaueHHE OYKBEHHOIO BbIpakeHHs. JlomycTumble
3HaueHUs nepeMeHHbIX. [loicTaHoBKa BhIpakeHUI BMeCcTO nepeMeHHBIX. [IpeobpasoBanne OyKBEHHBIX BBIpAXKEHUN Ha OCHOBE CBOMCTB apu() METHUECKHUX
neiictBuii. PaBeHcTBO OyKBEHHBIX BbIpaxeHHU. ToxaecTso.
CreneHp ¢ HaTypaJdpHBIM IIOKa3areileM M e€ cBoucTBa. OpHOouseHbl W MHoOroudjgeHsl. CreneHbp MHorowieHa. CroOK€HHE, BBIYMTAHUE, YMHOXEHHE
MHOTOuIeHOB. DOpMyNBl COKpPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbl M KBajapaT pasHocTu. Dopmyna pasHocTu KBajparoB. IIpeoOpa3oBaHue 1en0ro
BBIPAXXEHUsI B MHOTOWIEH. Pa3nokeHne MHOTOUYJIEHOB Ha MHOXUTEIU. MHOTrOwIeHsl ¢ 0fHOU nepeMeHHoi. Kopens MHOTOWwIeHa. KBaapaTHbId TPEX WileH;
Pa3JIOKEHHUE KBAIPATHOI'O TPEXUYICHA HA MHOKUTEIIU.
Anre6pandeckas 1poos. OCHOBHOE CBOMCTBO anreOpandeckor apoou. CloxeHne, BRIYUTaHUe, YMHOKEHHUE, JIeJICHHE anredpandeckux npoobeit. CTeneHs ¢
L[E€JIbIM TI0OKa3aTeIeM U €€ CBOMCTBA.
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PannonanbpHbie BeIpakeHHs U X MpeoOpa3zoBaHus. [[oka3aTenbCcTBO TOXKIECTB.

Ksagparueie kopau. CBolicTBa apudMeTHYECKUX KBAPATHBIX KOPHEH U UX IPUMEHEHHE K TPEOOPa30BAHUIO YUCIOBBIX BBHIPAKEHUN U BHIYHCIICHUSM.
VYpaBuenus. YpaBuenue ¢ ojiHoil nepeMeHHol. Kopenb ypaBHeHus. CBOMCTBa YMCIOBBIX PABEHCTB. PABHOCHIIBHOCTh YPABHEHU.

Jluneitnoe ypaBHeHue. KBampaTtHoe ypaBHeHUe: gopMylia KOpHEH KBaJApaTHOrO ypaBHeHHUs. Teopema Buera. Pemenue ypaBHeHUH, CBOASIIMXCA K
JUHEWHBIM M KBaApaTHBIM. [IpuMepsl penieHrst ypaBHEHUH TPEThe U 4eTBEPTOM cTeneHel. Pemenue 1poOHO -paliioHaabHBIX YPAaBHEHUM.

VYpaBHeHuUE ¢ AByMs IIepeMEeHHBbIMU. JIMHENTHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU, IIPUMEPBI PELICHUS] YPABHEHUI B LIENbIX YHCIIaX.

CucremMa ypaBHEHHUH € JABYyMs NEpPEMEHHbBIMHU. PaBHOCMIBHOCTH cucTteM. CHCTEMBbl JBYX JIMHEHMHBIX YpaBHEHHUM C JABYMS NEPEMEHHBIMU; PEUICHUE
IIOJICTAHOBKOM U ClI0KeHHEM. [IpuMepshl pelieHns CUCTEM HENMHENHBIX YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooM.

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. ['paduueckas uHTEpmpeTanust ypaBHEHHUS C JIBYyMs MEPEMEHHBIMH. ['pauK JTUHEHHOrO ypaBHEHHUS C JABYM i
NEePEeMEHHBIMH; YII0BOM KOA(POUIMEHT MNpSIMOW; YCIOBHE MapajieIbHOCTH NpsAMbIX. ['paduku mpocTedinX HEIMHEHHBIX YypaBHEHUH: mapabora,
runepoosa, OKpyKHOCTh. I'padudeckast HHTEpIpETAIHS CUCTEM YPaBHEHHH C IByMs IE€PEMEHHBIMHU.

HepasencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ oqHOM nepemMeHHON. PaBHOCUIIBHOCTE HepaBeHCTB. JIuHel Hple HEpaBeHCTBAa ¢ OJHOM nepeMeHHOoM. KBajnpaTHbele HepaBeHCcTBA. CHCTEMBI
HEPABEHCTB C OJJHON NEPEMEHHOM.

OYHKIUU

OcHOBHBIE TOHATHA. 3aBUCUMOCTH MeXy BennduHamu. [lonstue pynkuuu. O6nacTs onpeaeseHus 1 MHOXECTBO 3HaueHnH pyHkuuu. CriocoOs
3ananus QyHkuuu. I'papux Gynkuuu. CpoiicTBa (GyHKIUMH, UX oTOOpaxeHue Ha rpaduke. I[Ipumeps! rpadukoB 3aBUCMMOCTEH, OTPaXKAIOLUX peasIbHbIE
IIPOLECCHI.

Yucnossle pyHkuuu. OyHKIMK, ONUCHIBAIONIUE MPSAMYIO U OOPAaTHYIO NMPOMOPLHOHAIbBHBIE 3aBUCUMOCTH, UX Ipaduku u cBoicTBa. JInHeiHas
¢yukuus, e€ rpadpux u cBoiictBa. KBagpatnunas ¢ysHkuus, e€ rpadux u coiicTBa. CTeneHHble (QYHKIUMU C HaTypaJbHBIMM IOKa3aTeIsIMU 2 U 3, UX

N . K
rpaduku u cBoiicTBa. I'paduku dyHkuuit y=Kx+l, Y=, »Y = | x|
BEPOATHOCTDb U CTATUCTHUKA
OmnwucarensHast cratuctuka. [IpencraBieHne aHHBIX B BHAE TaOnwi, auarpamm, rpaduxoB. CrydaiiHas W3MeHYHBOCTh. CTaTUCTHUECKHE
XapaKTepUCTHKN HaOopa JaHHBIX: cpedHee apupMeTHUecKoe, MenruaHa, HauOoJblllee U HauMEeHblllee 3HaueHus, pa3max. IlpeacraBienrue o BbIOO pOUHOM

UCCIIEJJOBAHUH.
CanyyaiiHble cCOOBITUS U BEpOSATHOCTD. [loHATHE O citydaifHOM OmbITE U ciydailHOM coObITuH. YacToTa ciiydaifHOTO COOBITHS.

Cratuctuyeckuit nmoaxoxa K IIOHATHUIO BEPOATHOCTH. BCpO}ITHOCTI/I ITPOTUBOITOJIOKHBIX coObiTuii. He3aBucuMble COOBITHS. YMHOXKECHUE

BEepOSATHOCTEH. JloCTOBEpHBIE U HEBO3MOXHBIE COOBITHSI. PABHOBO3MOXHOCTB cOOBITHII. Kitaccuueckoe onpeneenne BepOsiTHOCTH.
Kombunaropuka. Pemenne komOMHATOPHBIX 3a/1a4 iepebopomM BapuanToB. KomOmHaTopHOE MpaBmino ymHOxkeHus. [lepectanoBku u pakTopua.

11



JOT'HKA U MHOKXECTBA

TeopeTuKo-MHOKECTBEHHbIE TTOHATHS. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3a/IaHUE MHOXKECTB MEPEUUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM
cBoiicTBOM. CTaHIapTHbIE 0003HAYECHHS YHUCIOBBIX MHOXKeCTB. I[lycTroe MHOXecTBO U ero ob6o3Hauenue. [lomMHokecTBO. OOBEIMHEHHE U TIEpeced CHHUE
MHOYECTB, pa3HOCTh MHOKECTB.

Nnnmroctpaiiust OTHOLIEHUH MEXy MHOXKECTBAMU C MOMOIIBIO AUarpamMm Dijiepa — BeHHa.

DneMeHTHI JIoruku. [loHsITHE 0 PaBHOCUIIBHOCTHU, CIEJOBAHHUH, YIIOTPEOICHUE JTOTMYECKUX CBSI30K €CIH..., TO ..., B TOM U TOJBKO B TOM CJydae,
JIOTHYECKUE CBSI3KH U, UIIH.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTHUU

HcTopust hopMupoBaHus MOHATHS YKCIIa: HaTypalbHbBIE YHCIIA, IPOOH, HEIOCTATOYHOCTh PALIMOHAIBHBIX YHCEN JAJI1 TE€OMETPHUUECKUX U3MEPECHHI,
uppanuoHaibHbie yncia. CTapuHHbIe cucTeMbl 3anucu uncen. [poou B BaBunone, Erunte, Pume. OTkpbITHE NecATUYHBIX Apobeit. CTapuHHBIE CUCTEMBI
mep. [ecatuunblie npoOu n Merpuueckas cucrema mep. [losiBiaeHue orpunaTenbHbx yncen U Hys. JI. Marnuukuii. JI. Ditnep.

3apoxaenue anredpsl B HeApax apudmeTuku. Ai-Xopesmu. Poxxnenne 6ykBenHoi cumBoinku. [1. @epma, ®@. Buer, P. [lekapt. Mctopus Bompoca
0 HaxXxOXJCHUU (OpMYJ KOpHEH anreOpanuecKkux ypaBHEHHH, HEPa3peIMMOCTh B paauKaiax ypaBHEHHH creneHu, Oonbiel yetbipéx. H. Tapramss, Jx.
Kapnano, H. X. A6enb, O. ['anya.

N300peTeHune mMeTona KOOpAUHAT, MO3BOJISIFOIIETO EPEBOAUTh T€OMETpHUUYECKUE 00bEKThl Ha si3bIK anreopel. P. JlexkapT u I1. @epma. [lpumepst
Pa3JIMYHBIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

3amaua Jleonapmo [Tuzanckoro (PuboHayum) 0 Kposimkax, ynucia @ubonauyu. 3agada o MaxMaTHON JOCKE.

Hctoku Teoprn BEpOSATHOCTEN: CTPaxoBoe 1110, a3apTHbie urpsl. [1. @epma u b. [1ackans. S. bepnynnu. A. H. Koimoropos.
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Pacnpenesienne y4eOHbBIX 4aCOB IO pa3jejaM NPOrpaMMbl

Ne KonunuecTBo yacos

. HawnmenoBanue pasnena

1. Hepasenctaa 24

2. KBagparnunas GyHkius 24

3. VYpaBHEHUSI U CUCTEMBI ypaBHEHUN 34

4. Apudmerndeckas 1 reoMeTprUIECcKas IPOrpeccu 24

5. BeposTHOCTB M cTaTHCTHKA 11
[ToBTOpenue. UToroBass KOHTpoOJIbHAST paboTa 13
UTOroO 130

I'paduk npoBeeHus1 KOHTPOJIbHBIX PadoT.

Ne
Tema KOHTpOIBHON PabOTHI Hata
1 | Bxoauast koHTposbHAsE paboTa 23.09
2 | Konrponbnas pabora Nel o treme «HepaseHcTBay 19.10
3 | Konrponsnas pabora Ne2 no teme «Kagpatuunas QyHKIHs» 12.12
4 | KontposbHas padora 3a 1 monyroaue. 20.12
5 | Koutposnsnas pa6ora Ne3 1o reme «YpaBHEHHs M CHCTEMbI YPAaBHEHHUI 28.02
6 | Kourponbhas pabota Ne3 10 Teme «ApudmeTnyeckas ¥ TeOMETPUYECKAS IPOTPECCHA» 19.04
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Y4yeOHO-MeTOAUYECKHE CPEICTBA 00yUeHH s

Hopodees I'. B. Anre6pa, 9xi1.: yueOHUK 1151 001eoopazoBarenbHbix opranusanuii / I'. B. Jlopodees, C. b. CyBoposa, E. A. bynumosuy u ap. — M.:
[Ipoceemenue, 2018.
JAuaakTuyeckne MaTepuasibl IpeIHa3HAYCHBI JJIs1 OPraHU3alMi CAMOCTOATEIbHON AU PEepeHINPOBaHHOM pabOThI yUalXcs; BKIIOYAIOT 00yJarolne
paboThl, cozeprKalue 3a1aHusl pa3HOTO YPOBHS CI0KHOCTH, M HEOOJIbIINE TPOBEPOUHBIC PA0OTHI, B TOM YHUCIIE TECTHI C BHIOOPOM OTBETA, CHA0KEHHBIE
KIIFOYOM — TMIEPEYHEM BEPHBIX OTBETOB:

Encradnesa JI. I1. Anrebpa, 9xi.: nunaktudeckue marepuaist /J1. I1. EBcradnesa, A. I1. Kapn. — M.: [Ipocsemienne, 2018.

TemaTu4yeckue TecThl IPeIHAZHAYECHBI JJI TEKYILETO OMEPATUBHOTO KOHTPOJIS MPU U3YUYEHUH Kypca:

Kyznenona JI. B. Anre6pa, 9xi.: temarnueckue tectol / JI. B. Ky3nenosa, C. C. Munaesa, JI. O. PocroBa u np. — M.: [Ipocsemenue, 2017.
KonTpoJibHbIe pa6oThl — 10coOHe, B KOTOPOM COIEPIKATCA MaTepUabl 1 TEMATHUYECKOTO KOHTPOJISL, UTOTOBBbIE KOHTPOJIbHBIE paOOTHI (IIOIYTOI0BBIE U
T'OJIOBBIC), HTOTOBBIC TECTHI:

Kysuenona JI. B. Anre6pa, 9xi1.: koutponbsubie padbotsl /J1. B. Ky3uenosa, C. C. Munaesa, JI. O. Pocnosa. — M.: IIpocsemenue, 2016.

MeTtoauyeckue peKOMeHIAIUN — ITOCOOUE I YYUTENICH, NMPeHA3HAYCHHOE TIOMOYb MM B OBJIAJICHUU UCOJOTHEH M OCHOBHBIMA METOJMYECKUMU
UAesIMHU Kypca, 00JIEryuTh €KeTHEBHYIO paboTy M0 MOJArOTOBKE K ypOKaMm:

Cysopoga C. b. Anreopa, 9xi1.: merogudeckue pekomennanuu /C. b. CyBoposa, E. A. Byaumoswuy, JI. B. Ky3uenosa u np. — M.: IIpocsemenne, 2017.
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KanennapHo-remaTnyeckoe nJiaHUpPOBaHue

Ne ypoka

Koma-Bo
YPOKOB

HaumenoBanue pasaciia 1 TEMbI

Hara

IJ1aH

dakt

IMoBTOpenue (4 u)

ITpeobpa3oBaHue paMOHAIBHBIX BRIPAKEHUN

02.09

[TpeoOpa3oBaHue BBIpAKEHHUN, COAECPIKAIINX KBAIPAaTHbIE KOPHU

05.09

Pemienue kBajpaTHBIX ypaBHEHU

06.09

AIWIN|F

N N

CreneHsn C LEIBIM ITI0Ka3aTeaeM

07.09

I'naBa 1. HepaBencTBa(244)

S-7

JlelicTBUTENbHBIC YKCIIA

09.09
12.09
13.09

OO6mmue cBOMCTBA HEPABEHCTB

14.09
16.09

10-15

Penienue nuHENHBIX HEPABEHCTB
Bxoanasi kOHTpoO/IbHAsA padoTa

19.09
20.09
21.09
23.09
26.09
27.09

16-20

Pemenue cucrem JIMHENHBIX HEPABEHCTB

28.09
30.09
03.10
04.10
05.10

21-23

I[OKaBaTCHBCTBO HCPAaBCHCTB

07.10
10.10
11.10

24-26

YTo 03HAYAIOT CI0BA «C TOYHOCTBIO JO...»

12.10
14.10
17.10

27

O6o06u1enue Tembl «HepaBeHcTBaY

18.10

28

Kourpoabsnas padora Nel no reme «HepaBeHcTBa»

19.10
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I'naBa 2. Kpaaparuunas ¢pynkuus (24 yacos)

29-32

Kakyro pyHkuMio Ha3pIBalOT KBaAPATUUHOM.

21.10
01.11
02.11
07.11

33-35

['paduk ¥ cBOHCTBA BYHKIHH y = ax”

08.11
09.11
11.11

36-40

CBur rpaduka GyHKIHHE y = aX° BIOJb 0Ceil KOOPIMHAT

1411
15.11
16.11
18.11
21.11

41-43

I'paduk ynkuuu
y= ax’+ BX + ¢

22.11
23.11
25.11

44-47

KBa,Z[paTHBIe HCPAaBCHCTBA

28.11
29.11
30.11
02.12

48-50

Merton HHTCPBAJIOB

03.12
05.12
06.12
07.12

51

O6o006menne Tembl «KBagpaTuuHas QyHKIUS

09.12

52

KonTtpouabHnas padora Ne 2 no teme «KBagpaTuunas GpyHKuus»

12.12

I'naBa 3.YpaBHeHus U cucTeMbl ypaBHenmii (34 yaca)

53-57

PaHI/IOHaJ'IBHI)Ie BBIpAXCHUSA
KonTpoJsbnasi pa6ora 3a 1 nonyroaue.

13.12
14.12
16.12
19.12
20.12
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58-61

Ienslie ypaBHEeHUs

21.12
23.12
26.12
27.12

62-66

JpoOHbIe ypaBHEHHS

28.12
13.01
16.01
17.01
18.01

67-70

Pemrenue 3amau

20.01
23.01
24.01
25.01

71-75

Cucremsl ypaBHCHI/Iﬁ C ABYM: IIEPECMEHHBIMU

27.01
01.02
03.02
06.02
07.02

76-79

Pemenue 3agau

08.02
10.02
13.02
14.02

80-84

I'padnueckoe nccnenoBaHue ypaBHEHHS

15.02
17.02
20.02
21.02
22.02

85

O60011eHNnEe TeMbl «YpaBHEHHSI U CHCTEMbl YPABHEHUS»

27.02

86

KonTtpoJsbHasi pa6ora Ne 3 no reMe «YpaBHeHHsI M CUCTeMbl YPABHEHHI»

28.02

I'naBa 4. Apudmernyeckasi u reomeTpudeckas nporpeccuu(244)

87-89

YucaoBas nociaen0BaTeIbHOCTb.

01.03
03.03
06.03
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90-92

Apudmerndeckas Iporpeccusi 1 ee CBOWCTBa

07.03
10.03
13.03

93-96

CyMmMa 11 IepBBIX JICHOB apu(METHUECKON IPOTPECCUU

14.03
15.03
17.03
20.03

97-99

I'eomeTpuueckas nporpeccus

21.03
22.03
24.03

100-103

CYMMa IT IICPBLIX JICHOB FeOMeTqueCKOﬁ IIporpeccuun

03.04
04.04
05.04
07.04

104-108

HpOCTLIe " CJIOKHBIC ITPOLUCHTLBI

10.04
11.04
12.04
14.04
17.04

109

O60061eHne TeMbl «ApupMeTHiecKasi U reOMeTpruecKas IPOrpeccum»

18.04

110

KonTtpoabnas padora Ne 4 no reme «ApuMeTHIECKasA M FeOMeTPHYECKas
NPOrpeccumn

19.04

Craructuka u BepositTHOCTH (11 yacoB)

111-113

BLI60pO‘{HLIe HUCCICOOBaHUA

21.04
24.04
25.04

114-116

WHTepBanpHbIN psil, TUCTOrpaMma

26.04
28.04
02.05

117-119

XapakrepHucTuka pazopoca

03.05
05.05
10.05

120-121

CraTucTHYecKoe OLCHUBAHHUEC U ITPOTHO3

12.05
15.05
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IMoBTOpenue (5)

122-126

16.05
17.05
19.05
22.05
24.05
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