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AHHOTaUUs K padoveil mporpamMMme no npeaMery «AJjredpa»

Pabouas nporpamma o maremaTHke A 9 kiacca pazpaborana Ha ocHoBe - «I[Iporpammsl At 001ieoOpa3oBaTenbHbIX MIKOJ. Anredpa 7 -
9 knaccei», 3. «lIpocsemenney», Mocksa 2014noa penakiueid T.A.BypMuctpoBoi.
[Tporpamma coorBercTByeT TpeboBanusim @I'OC HOO.

Pabouast mporpaMma BKIIIOYAET CIIAYIOIINE PAa3ICIIbl:

e IIOSICHUTEJIbHAS 3aIIMCKA C LEIAMU U3YYeHUs TpeaMeTa «AnreOpay B OCHOBHOMH LIKOJIE;

o01asi XxapakTepuCTHKa Yy4eOHOro MpeaMeTa, IJie IepeurclIeHbl OCHOBHBIE 3a/laud 00pa30BaTeNbHOM 00JACTH U MPAKTUYECKHE,
pelIeHrne KOTOPBIX 00eCIeunBaeT JOCTHKEHNE OCHOBHBIX 1eJIel U3YUYEHHUs [IPEeIMETa;

MECTO Y4eOHOro npeaMera B yueOHOM IIaHe, B KOTOPOM YKa3aHO KOJIMYECTBO YacOB, OTBEICHHBIX HAa U3yYCHHE IIPEIMETA.
LIEHHOCTHbIE OPUEHTUPBI COACPIKaHUS Y4eOHOIO IIPeAMETa;

JMYHOCTHBIE, METAPEAMETHBIE U ITPEIMETHbIE PE3Y/IbTaThl OCBOCHUS YyUE€OHOTO NpeIMeTa;

coJiep’KaHue Kypca IpeCTaBICHO OCHOBHBIMHU pa3ziesiaMu U3y4eHuUs IIpeIMeTa:

® KaJeHJapHO- TEMAaTHYECKOE IUIAHUPOBAaHUE, KOTOPOE BKIIIOYAET B ce0si: TEMY U THII YPOKa, KOJIMYECTBO YacOB, INITAHUPYEMBbIC
pe3yabTaThl 00yUeHHsI, OCHOBHBIE BHJIbI YUEOHOM NESTEILHOCTH YUAIIUXCS, CHCTEMY 3aJJaHUl, OPUEHTHPOBAHHBIX HA
¢dopmupoBanue Y'Y I, BUa KOHTPOJIs, KOJTMYECTBO YACOB IO pa3/ieiaM U YeTBEPTM;

® MaTepHalbHO- TEXHUUYECKOE O0ecIedeHne 00pa3oBaTeIbHOIO MPOLIECCa;

® [IpUMEpPHbIE KOHTPOJbHBIE PAOOTHI

IOACHHUTEJIBHAA 3AITHCKA

[TporpaMma cocTaBiieHa Ha OCHOBE:

=

3akoHa P® «O6 obpazoBaHun»

2. ®enepanpHOro ['ocymapcTBeHHOT0 00pa30BaTENILHOTO CTAHAPTa OCHOBHOTO 001IeT0 00pa30BaHus, yTBEPKIEHHOTO IPUKa30M MUHUCTEPCTBA
obpaszoBanus u Hayku P® ot 17.12. 2010r. Ne1897;

VYyebnoro mnana 'bOY COIII c. bonbmoit Tonkait

OcHoBHoli o0pa3zoBatensHOi porpamMmel 'BOY COILL c. bonbmioit Tonkaii

Co6opuHK pabounx mporpamm. 7-9 Kiaccel : mocodue /s yunuTeneit oomeo0pa3oBaTebHbIX opranm3anuii/ (cocraButens T.A.bypmuctposa).-2-¢
u3a., M. : [Ipoceemenune. 2014.
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6. denepanbHOro nepevHs yueOHNUKOB, PEKOMEHAYEMBIX K HCIOIB30BAHUIO IIPU PeaTU3allii UMEIOUINX TOCYIapCTBEHHYIO aKKPEIUTAIHIO
o0pa3oBaTeNbHBIX IPOrpaMM HauaIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeHero ooIero oopazoBaHus

7. Pabouwne nporpammel. ['eomerpust 7-11 kimaccel. YMK JI.C.Atanacsna u npyrux. Mocksa «IIpocsemenue» 2012 roa. CocraBurenu:
JI.C.Atanacsan, B.®. byry30B u ap.

-paccMoTpeHo Ha 3aceganuu M/o ot 29.08.2019 r 'BOY COLI c. bonsmoit Tonkaii IloxBuctHeBcKOr0 paiiona Camapckoit 06macTu;

-yTBepXkaeHO Ha rnenarorndeckoM coere mkoyibl ['bOY COI c. bonpmoi Tonkai [ToxBucTtHeBcKkoro paiiona Camapckoi ooactu mpuka3 Ne 67 ot

30.08.2019 .

KanenmapHo-temaTnueckoe rianupoBanue (pabouas mporpamma) paccuntana Ha 102 4. (1o 3 4. B HeJleNI0) U COCTAaBJIEHO HA OCHOBE:!

- OyHIAMEHTAIBHOTO si/ipa coAepkaHus o0imero oopasoanus u TpeboBaHmii K pe3yabTaTaM 00OIIEro 00pa3oBaHUs, MPEICTABICHHBIX B (eJepatbHOM
roCy/IapCTBEHHOM CTaHJapTeé OCHOBHOIO oOmIero oOpa3oBaHUs, C y4ETOM OCHOBHBIX HJEH M TOJOXXEHUH NPOrpaMMbl pa3BUTHS U (HOPMUPOBAHUS
YHHUBEPCAJIBHBIX YUEOHBIX AEHCTBHIMA /I OCHOBHOTO O0IIETO 00pa3oBaHus

- OcobeHHOCTEl KOMIETEHTHOCTHO-OPUEHTHPOBAHHONW MOZenu o0pa3zoBaTelbHOTO mpolecca, anpodbupyemoit B 'bOY COUI c.bonpemoi Tonkail B
paMKax OMBITHO-IKCIIEPUMEHTAIILHON paboThI 1o mpobiemMe «[IpoeKkTHpoBaHNEe KOMIIETCHTHOCTHO-OPUEHTUPOBAHHOMN 00pa3oBareinbHoi cpeabl» ([lorosop 0\H
ot 1.09.2008 rona c 'OY CUIIKPO, nayunsiii pykoBogutens Peibakuna H.A., pykoBoauTens 1ieHTpa 00pa3oBaTeIbHbIX IPOEKTOB, K.I1.H., IOI[E€HT).

basoeuviii yuebHux:
I0.H.MakapeiueB, H.I''Munaiok, K.M.HemkoB «Anrebpa - 9» mon penakimueir C.A.TensikoBckoro, Mocksa, IlpocBemenue 2018, Bxomut B
®DenepallbHbII epedeHb y4eOHNKOB.

Ilenvro usyuenus pasgena «Anredpa» nIpeaIMeTHONW sBiseTcs (GOPMUPOBAHHUE y yUaIlMXCsl MaTEMaTUYECKOr0 amnmapara Juisl peleHHs 3a/1a4 U3 pa3HbIX
pa3zienoB MaTeMaTHKH, CMEXHBIX MPEIMETOB, OKpPYXKalollel peallbHOCTH. SI3bIK anreOphl MOAYepKUBaET 3HAUCHHE MAaTEeMAaTUKU KakK A3bIKa I IOCTPOEHUS
MaTeMaTUYeCKUX MOJEJIel MpoLeccoB U SABJIEHUI peanbHOro Mupa. B 3amaun m3ydeHust anreOpbl BXOIAT TaKKe pa3BUTHE aITOPUTMUYECKOTO MBIIUICHHUS,
HE00X0/IMMOr0, B YaCTHOCTH, Ul OCBOEHUS Kypca MH(OPMATHKH, OBJIAJIEHUS] HaBbIKaMM JETyKTUBHBIX paccyxJeHui. [IpeoOpa3oBanre cMMBOIbHBIX (OpM
BHOCHT clieu(pUYecKuil BKJIaJa B pa3BUTHE BOOOPAKEHUS yJalllUXCsl, UX CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.

[TpeameTrHble pe3ynbTaThl U3yYeHUS pa3zena «Anredpay» JOKHBI OTPaKaTh:

|. B npeomemnom nanpasnenuu.:

1.1. oBnasieHre CUMBOJIBHBIM SI3BIKOM alreOpbl, MPUEMaMH BBITOJIHEHUS TOXXKJIECTBEHHBIX NMPeoO0pa3oBaHUN BbIpaXKEHUH, PELIeHUs ypaBHEHHH, cCUCTEM
YpaBHEHU, HEPAaBEHCTB M CUCTEM HEPAaBEHCTB; YMEHHUS MOJEIMPOBATH peajbHbIE CUTyal[MM Ha S3bIKe anreOpbl, MCCIEA0BaTh MOCTPOEHHBIE MOJENHU C
UCIIOJIb30BaHUEM amnapaTa ainredpsl, MHTEPIPETUPOBATh MOJIyUYE€HHBIN pe3ybTar;

1.2. oBnanenue cucteMoil (DYHKIIMOHAIBHBIX TOHATHH, pa3BUTHE YMEHHS UCIIONB30BaTh (HYHKIIMOHATBHO-TpadUIeCKrue NMPEACTaBICHUS IS PEIICHUS
pa3IMYHBIX MaTEMATUUYECKUX 3aJad4, IS ONMCAHUS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

Il. B nanpasnenuu nuunocmno2o pazeumusi:

2.1. pa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIIJICHHS, KYJIbTYPhl pe4H, CHOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

2.2. ¢opMupoBaHHE Yy YYAIlUXCS MHTEJJIEKTYaJbHOW YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOJOJIEHUIO MBICIUTENBHBIX CTEPEOTHUIIOB,
BBITEKAIOLINX U3 OOBIZICHHOTO OIbITA;

2.3. BOCIIUTaHUE KAUYeCTB JIMUYHOCTH, 00ECIIEUNBAIOIINX COLUATIbHYI0O MOOUIBHOCTbD, CHOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHBIE PEIICHUS;

2.4. hbopmMupoBaHHe Ka4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aaNTallMi B COBPEMEHHOM HH(POPMALIMOHHOM OOIIECTBE;



2.5. pa3BUTHE UHTEpECAa K MATEMAaTUUYECKOMY TBOPUYECTBY U MaTEMaTUYECKHUX CITOCOOHOCTEH;

I1l. B memanpeomemnom nanpasienuu.

3.1. dopmupoBaHHe MpeACTAaBICHUI 0 MaTeMaTUKE KaK 4acTH OOIIEYEeIOBEYECKOM KYIbTYpPbl, O 3HAYMMOCTH MAaTeMAaTUKH B Pa3BUTUU IIUBUIM3ALIUU U
COBPEMEHHOT'0 00IIeCTBa;

3.2. pa3BuTHE MPEACTABICHUN O MaTeMaTuke Kak (opMe ONMUCaHUS U METOJE MO3HAHUA JACHCTBUTEIBHOCTH, CO3JIAaHUE YCIOBUU AJI MPUOOpETEHUS
NEPBOHAYAJILHOT'O OIBITa MaTEMaTHUECKOIO MOJICITMPOBAHMUS;

3.3. popmupoBaHue OOIIKUX CHOCOOOB MHTEIICKTYaTbHOW NEATENIbHOCTH, XapaKTEPHBIX IJII MAaTEMATHKU U SIBJISIOIIMXCS OCHOBOM IMO3HABAaTEIbHOM
KYJBTYPBI, 3HAUUMOH JIJIS1 pa3iIHYHBIX c(hep YeTOBEUECKON AEATEIbHOCTH.

KomnereHTHOCTHO-OpHEeHTHPOBaHHAS MOZENh 00pa30BaTeIbHOTrO Mpollecca HampaBieHa Ha (OPMHUPOBAHUE PE3YNIHTATOB OCBOCHHS OOYUYaAIOIIMMUCS
OCHOBHOH 00pa30BaTeIbHOI MTPOrpaMMBbl OCHOBHOTO 00I11ero 00pa30BaHMs, YCTAHOBICHHBIX CTAaHIAPTOM OCHOBHOT'O OOIIEro 0Opa3oBaHMs:

JIMYHOCTHBIX, BKJIIOYAIOIINX TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIMXCSl K CAMOPA3BUTHIO U JIMYHOCTHOMY CaMOOTPEACTICHHIO, COPMHUPOBAHHOCTh HX
MOTHBAalMM K OOYYEHHIO M IIEJICHANPABICHHOW IO3HABATEIbHOM JESATEIBHOCTH, CHUCTEMbl 3HAYMMBIX COIHMAIBHBIX M MEXKIMYHOCTHBIX OTHOIICHH,
OCHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTpPAXarOIHUX JMYHOCTHBIC U TPAXKIAHCKHUC INO3UIHU B ACATCIBHOCTHU, COUHAJIBHBIC KOMIICTCHLWH, MPABOCO3HAHUC,
CIIOCOOHOCTB CTaBHTH LIEJIH ¥ CTPOUTH KU3HEHHBIE TUIaHBI, CIIOCOOHOCTH K OCO3HAHUIO POCCHHUCKOW MJICHTUYHOCTH B IOJIMKYJIBTYPHOM COLIMYME;

MeTanpeAMeTHbIX, BKIIOYAIOMIUX OCBOCHHBIE OOYUYAIONIMMHUCS MEXIIPEIMETHBIC TOHSATHS M YHHBEpCAJbHBbIC y4eOHBIC NEHCTBUSA (PEryJISTHBHEIC,
IIO3HABaTEIbHBIC, KOMMYHHKATUBHBIE), CIIOCOOHOCTh HX HCIOJIB30BaHUS B Y4eOHOH, IMO3HABaTEIbHOW W COLMAIBHON IPAKTUKE, CaMOCTOSTEIbHOCTH
IJIAHUPOBAHUA MW OCYHICCTBJICHUA yqe6HOﬁ ACATCIIBHOCTH W OpraHu3anuu y‘I€6HOFO COTpyaAHHYECTBa C IHeAaroraMmd M CBEPCTHUKaMH, IMOCTPOCHHEC
VHIMBHyaJIbHOH 00pa30BaTeIbHON TPACKTOPUH;

NpeAMeTHBIX, BKJIIOYAIOIIUX OCBOCHHbIE OOYYAIOUIMMUCS B XOJA€ M3Y4YEHHs] Y4eOHOro mnpeiaMera yMeHMs creuuduueckue A JaHHOW NpeaIMEeTHON
00J1acTH, BU/IBI ACATEIHLHOCTH TI0 TIOJYYSHHUIO HOBOTO 3HAHHS B PaMKaxX y4eOHOTo MpenMeTa, ero NpeoOpa3oBaHUI0 U IPUMEHEHHIO B yueGHBIX, Y4eGHO-IPOEKTHBIX
M COLMAJIbHO-TIPOCKTHBIX CUTYyalUsX, q)OpMPIpOBaHI/Ie HAay4YHOI'o THIIa MBIIIJICHHA, HAYYHBIX HpCHCTaBJ'[CHI/II\/II O KJIIOYEBBIX TCOPHUAX, TUIIAX M BHUAAX OTHOHIGHI/IfI,
BJIaJICHHE HAYYHOI TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMH, METOJAAMHU U IPUEMaMHU.

B KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM MOIeNI 00pa30BaTEIbLHOrO Mpoliecca N3yueHue 1000l TeMbl pa3duBaeTcs Ha 4 OCHOBHBIX dTara:

1 aTam — oco3nanue cmpykmypsl uzyuaemozo AeieHus, 3aadeil KOToporo siBiseTcst GOpMUPOBaHHE KOTHUTUBHOM CXEMbI — TaKOW (POPMBI XpaHEHHS
OIlbITa, KOTOPYIO YCJIOBCK, pemalomm‘/'l Ty WKW UHYIO 3a7a4y, UCIOJB3YCT B KAYCCTBEC TOYKH OTCUCTA. Ha JaHHOM JTaIll€¢ KOTHUTHUBHAAd CXEMa M3y4acMoro
SBJICHUS (POPMUPYETCS Ha OCHOBE KOMIIEKCHOT'O MCIOIb30BAHUS JIEMCTBEHHOI0, 00Pa3HOTO M 3HAKOBOT'O CIIOCOOOB KOJIUpOBaHUS MH(popMaluu. i1t 3Toro
M3y4aeMbIii MaTepuajl CXKHMaeTCsl M TPEACTaBsieT co00i He CTONBKO CONEp)KATEeIbHYI0, CKOJIBKO (YHKIMOHATIBHYIO CYITHOCTh M3y4aeMOTO SIBICHHS,
MO3BOJISIOIIYIO HCIOJIB30BaTh €ro Kak MHCTPYMEHT pelleHus Oonblioro kiacca 3agad. ChopMupoBaHHAas KOTHHTHBHAS CXE€Ma BBICTYNAeT B KadyecTBe
OCHOBBI q)OpMI/IpOBaHI/ISI MNpEAMETHBIX, METAIPCIMETHLIX U JIMYHOCTHBIX PE3YJILTATOB O6p330BaHI/I$[.

2 aTan - 0cosHaHue 2emesuca cnoco6oe oesmenrbHocmu, Tae U (GOpMUPYIOTCS MO3HABATEIbHBIE YHUBEpCAJbHBIE Yy4yeOHBbIE JeMCTBUS, CBSI3aHHBIE C
coJiepkaHre y4eOHOTo MaTepuraa, TaKiue Kak MOJEIMPOBaHNe, CTPYKTYPHUPOBAaHUE, aHAIIN3, CPABHEHHUE, KITACCH(HUKAINS, OI[eHKA, U T.X. J{JIs 3TOro y4uTenb
NpEeCTaBIsIeT yJalluMCs Psijl 3a]1a4, BBICTPOSHHBIX 110 MPUHIIUITY «OT IPOCTOTO K CIOKHOMY» M OPTaHU3YeT JAESATEIbHOCTh YUAIIUXCS «BO BHEIIHEW peuny:
00BSICHEHHE CTIOCO0a pelIeHHUs 3a/1a4l Ha OCHOBE KOTHUTUBHOM CXEMBI.

3 sran — camopeanusayus. Ha nanHoM stamne (GOpMHpYIOTCS YHHBEpCaJbHble Y4eOHBbIE NEeHCTBHS, HE CBA3aHHBIE C COjep)KaHue 0Opa30BaHUS:
perynsTUBHbIE, KOMMYHUKAaTUBHBIE, TTO3HABATEIbHbIE (IIOCTAHOBKA U pelieHue mpodsem). [Iist 3Toro yuuTenb OpraHu3yeT KOJUIEKTUBHYIO JEsITeIbHOCTh, B
npoliecce KOTOPOH ydyaluecs: ONpeessioT YpOBEHb JOCTUKEHUH, TeMI U 00beM padOoThl M pabOTAIOT M0 WHAWBUYAIbHBIM TPAEKTOPHUSIM.



4 stan — peguekcus yposus docmudcenuti. Ha nanHOM 3Tamne ocymiectBisiercss GopMUpOBaHHE PE(PIESKCUBHOTO MBIIUICHUS. DIEMEHTHI pedIeKchu
(KOHTpOHH) OCYHICCTBJIAKOTCA Ha MPOTAXKCHUU BCCI0O BPCMCHU H3YUCHUA TCMbBI B BHUIC HG6OJ'HJIJ_II/IX TCCTOB, JUKTAHTOB, CaMOCTOATCIBHBIX pa60T. B
YaCTHOCTH O0s3aTEIBbHBIMH SIBIIIIOTCS TIPOBEPOYHBIC pAaOOTHl B 3aBEPUICHHM ATalla OCO3HAHUS TEHE3Wca CIIOCOOOB JICATENIBHOCTH, B IPOIECCE dTara
camopeanu3anuu. Eciu M3ydaercs 10CTaTOYHO OOBEMHBIN TEOPETUYECKHI MaTepHal, TO, KaK MPaBWIIO, B 3aBEPIICHHM dTala OCO3HAHUS CTPYKTYPHI
U3y4aeMOT0 SIBJICHUS TIPOBOAMTCS YCTHBIN OIPOC.

@OopMHUpOBAaHUE PEryJATUBHBIX, KOMMYHMKAaTUBHBIX METAIPEIMETHBIX pPE3YJBTATOB U JIMYHOCTHBIX pPE3YJIbTAaTOB 3AJI0KEHO B CaMOW MOJEIU
KOMITIETEHTHOCTHO-OPUEHTHPOBAHHOW MOJETH 00pa30BaTEeILHOIO IPOIEcca M OTPA0ATHIBAIOTCS B IMPOIECCe HM3YYCHHUS KAKIOHW TEMbl Ha TPEThEM M
4eTBepTOM dTamnax. [IpejMeTHbIe M MMO3HABATEIbHBIC METANPEIMETHBIE PE3YJIbTaThl, KOTOPhIC HEIOCPEJACTBCHHO CBS3aHBI C COJEpXKaHHE OOpa30BaHHS
KOHKPETU3UPYIOTCS B KaXKIOW TeMe KaJCHIapHO-TEMAaTUYEeCKOTro IUIaHa. B KOTOpOM MO KakIoi Teme CPOPMYIHPOBAaHBI PE3YyJIbTaThl OOYYCHUS B
JeATeNIbHOM (opMe, TO €CTh ONpENeNieHO, YTo OyJeT yMeThb JeiaTh YYallWiCs C MOMOIIbI0 HOBOTO 3HAHUS W KOHKPETU3UPOBAHBI I103HABATEIIHHBIC
YHUBEpCaJbHbIE YUeOHbIC IeHCTBHsI. Ha OCHOBaHWY 3asBIICHHBIX PE3yIbTATOB YYUTENb CTPOUT CIICHAPHI M3YYCHHUS TEMbI B YETHIPE BBIIIC YKa3aHHBIX JTarla,
BpeMsl Ha MPOXOKICHUE KAKIOT0 UX KOTOPBIX IPUMEPHO pacmpeesiseTcs ciueaymmumM oopazom: 1 atam — 20%, 2 stam — 10%, 3 atam — 40%, 4 stam — 30%
(ykazaH % BpEMEHH Ha KaKJbIH 3Tall OT 0OIIETr0 KOJIMYECTBA BPEMEHH, OTBEICHHOTO Ha U3YUCHHUE TEMBI).

Ka)KI[OMy OTally U3y4YCHHA TEMbI B KAJICHAAPHO-TEMATUYCCKOM IIJIAHE COOTBCTCTBYCT OIIPCACICHHAA (1)0pMa opraHu3anuvunu y‘-Ie6HBIX 3aHSTHU:

1 aTam — npoGiIeMHOE U3JI0KEHUE MaTepraa (B IUIaHe MEPEYHCIICHBI 3JIEMEHTBI TPECTABIISIEMOT0 COICPIKAaHUs, COCTABIISIFOIIETO OCHOBY KOTHUTHBHOM
CXEMBI);

2 3Tanm — ceMuHap, B MPOIECCe KOTOPOTO OpPraHM30BaHa ACATEIBHOCTD 10 OOBSICHEHUIO BBHIOOpA OCHOB PEIICHHUs HIMPOKOIO Kiacca 3a1ad (reHe3uc
CIIOCOOOB JESITENbHOCTH);

3 aTam — NpPaKTUKyM MO PEUICHHIO 3ajad, B MPOIECCEe KOTOPOTO KaXbI yJalluiCs B KOJUICKTHBHOH NESTEIBHOCTH CTPOHMT CBOKO PadOTy IO
JOCTUXKCHUIO JIMYHOCTHO-3HAYMNMBIX Heﬂeﬁ O6y‘-IeHI/I$[;

4 sran — aByx(aszHas pediekcus, CoCToAIIas], Kak IPaBUIIO, U3 TPEX YPOKOB: MPEeaUTOroBast padbora, pediekcusi ypoBHs TOCTHKEHUH (00001arommi
YpOK), uToroBasi pabora. OCOOEHHOCTH 3Tara 3aKJII0YAETCs B TOM, UTO JIB€ TPOBEPOUHBIC PAOOTHI IAaHHOTO dTaria MPOBOJATCS 110 OJTHOMY
Kjaccuukaropy. ITH xe paboThl 33/1al0T YPOBEHb CIIOKHOCTH OCBOCHUS MaTepuaia. B paMmkax 3asBlIeHHON TEMbI OH MOKET ObITh PA3IUYHBIM B
3aBUCUMOCTH OT YPOBHSI MIOJITOTOBKH yUYaIIUXCsl, HO HE MOXKET ObITh HI)KE YPOBHS: yUalTUNCS OCBOUT, 3aJJaHHOTO IPUMEPHON 00pa3oBaTeIbHON
IPOTrpaMMOIl OCHOBHOTO O0IIIEro 00pa30BaHMsL.

IInanupyemMsle pe3yJibTaThl H3YyYeHHs] Y4eOHOI0 peAMeTa

Hamypanvuwvie uucna. /[poou. Payuonanvnsie uucna

Buinycknux nayuumcs.

e IIOHHMMAaTh OCOOEHHOCTH HGCXTI/I‘IHOﬁ CHUCTCMBI CUHHUCIICHHA,

e OICPUPOBATH MMOHATHUAMU, CBA3AHHBIMU C JCIIUMOCTBIO HATYPAJIBbHBIX YHUCCII;

e BbIpAXaTh YHUCJIa B SKBUBAJICHTHBIX q)opMax, BI)I6I/Ipa$I HauoOoee moaAXOJsAIIYI0 B 3aBUCUMOCTH OT KOHerTHOI\/'I CUTyalluu,

e CpPAaBHHUBATH U yIOPAAOUYNBATH pallUOHAJIbHBIC YUCJIA;

e  BBIIIOJHATH BBIYUCIICHUS C pallMOHAJIbHBIMU YUCIIAMU, COUCTaA YCTHBIC U TIMCHEMCHHBIC HpI/IéMBI BBI‘{I/ICJIGHI/II)’I, MMPUMCHCHHUEC KAJIBKYJIATOPA,



e HCHOJB30BaTh MOHATHUA U YMCHHS, CBA3AaHHBIC C ITPOIMMOPIUOHATIBHOCTEIO BEJIMYWH, IIPOLICHTAMU, B XO0A€ PCHICHUA MaTEMAaTHYCCKUX 3a1a4 U 3a1a4

N3 CMCXKHBIX NPCAMCTOB, BBIIIOJIHATH HCCIIOKHBIC ITPAKTUYCCKUC paC‘-IéTI:I.

Buinycknux nonyuum 603M0HCHOCHb.!

IIO3HAKOMMUTBCA C ITO3UIIMOHHBIMU CUCTEMAaMM CUHHUCIICHHUA C OCHOBAHUAMU, OTIIMYHBIMU OT 10,
yTJ'IY6I/ITB H pa3BUTH NPCACTABIICHUA O HATYPAJIbHBIX YHCIaX U CBOMCTBaxX JACIIUMOCTH;

HAYYHUTHCS UCIIOJIb30BaTh MPUEMBI, PAIMOHATH3UPYIONINE BEIYUCICHNUS, TPHOOPECTH MPUBBIUKY KOHTPOJIUPOBATH BHIYUCICHUS, BHIOUpast
HOJXOASIIMM Ul CUTYyalluU CIOCo0.

O O O

/eiicmeumenvbHble uucia

Bbll’lVCKHl/lK HAy4umci.

O  HCIIOJIB30BAaTb HAYAJIbHBIC IIPCACTABJICHHA O MHOXKCCTBC I[CﬁCTBHTGJ'ILHLIX YHUCCII,
o OICpHUPOBATH MOHATHUEM KBAAPATHOI'O KOPHA, IPUMCEHATH €0 B BBIYHUCIICHUAX.

Buinycknux nonyuum 603M04CHOCHb.!

O  Pa3BUTH IIPEACTABIICHUC O YHUCJIC 1 YUCIIOBBIX CUCTEMAX OT HATYPAJIIbHBIX 10 JIEHCTBUTEIIBHBIX quCeCl; O poJIr BBIYHCIICHUI B IMPAKTUKE;

o Pa3BUTb U YINIYOUTH 3HAHMS O AECATUYHOMN 3aMMCHU AEUCTBUTEIBHBIX YUCEl (IEpUOANYECKIE U HETIEPUOIUYECKUE IPOOH).

H3mepenus, npuonusrcenusn, oyeHKu

BbanCKHMK HAy4YumcA.

o HCIIOJIb30BaTh B XOAC PCIICHUSA 3a4a4 3JICMCHTAPHBIC TPCACTABJICHUA, CBSI3aAHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUSAMU BCIIMYHMH.

Buinycknux nonyuum 603M0OHCHOCHb !




o IIOHATH, YTO YHCJIOBBIC JaHHBIC, KOTOPBIC UCIIOJIB3YIOTCA AJId XapaKTCPUCTUKHU 00BEKTOB OKpYXaromero Mupa, ABJIAI0TCA

MPEUMYIIECTBEHHO MPUOIMKEHHBIMHU, YTO TIO 3aMUCH MPHOTIKEHHBIX 3HAUEHUH, colepKauxcs B MHPOPMALIMOHHBIX HCTOYHHKAX,

MOJXHO CYIUTDb O IOI'PCIHIHOCTHU HpI/I6J'II/I}KCHI/I$I;
o IIOHATH, YTO MOrPCIIHOCTL PE3yJibTaTa BBIYHCIICHUIN JOJIKHa OBITh consMepurmMma € NOIrpCIHOCTBIO UCXOAHBIX JaHHBIX.

Anzedbpauueckue evipasrcenus

Buinyexkuuxk nayuumcesa:

o OIEPHPOBATH MOHATHIMHU «TOKIECCTBO», KTOXKIESCTBEHHOE MPEOOPA30BaHHUEy, PELIATh 3aJJauH, ColeprKalire OyKBEHHBIC TaHHBIC,
pabotath ¢ hopmynamu;
BBITTOJIHATH MPEOOPa30BaHUSI BEIPAKCHUH, COIEPIKAIINX CTETICHHU C LIEIBIMH ITOKA3aTeNIIMU U KBaJpaTHbIC KOPHH;
BBINOJIHATH TOX/IECTBEHHBIC TPE0OPa30BaHUs PAIIHOHAIBHBIX BHIPAXKCHUN HA OCHOBE MPABHUII ACUCTBHI HAJl MHOTOWICHAMH U
anredpanyeckuMu 1po0sMu;

o  BBINOJIHATH PA3JI0KEHUE MHOTOYJICHOB HA MHOYKUTEIIH.

Bbll’lVCKHl/lK noay4unt 603MONCHOCHb HAYYUIMBCA.

.

O  BBIIIOJHATH MHOI'OIIAroBbIC Hp606pa30BaHI/IH palnOHaJIbHBIX BLIpa)KeHPIfI, IIPUMCHA I_HI/IpOKI/Iﬁ Ha60p c1moco0oB u HpI/IéMOB;

o IMPHUMCHATH TOXICCTBCHHBIC HpCO6p&30BaHI/I$[ AJId pCHICHUA 3aaa4 U3 pa3jIMYHbIX pa3aCjIoB Kypca (HaHpI/IMCp, JJII HAXO0XKJICHUA
HarOOJIbIIEr0/HANMEHBIIIETO 3HAUCHUS BLIpa)KeHI/IH).

Ypasnuenua

Buvinycknux nayuumcs.

peuiaTb OCHOBHBIC BUABI PALIMOHAJIBHBIX ypaBHeHI/Iﬁ C OJTHOM HepCMCHHOﬁ, CHUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU

IIOHUMATh YPAaBHCHUC KaK Ba)KHeI\/’IHIYIO MaTEMAaTUUYCCKYIO MOJCIIb IJI1 OIMMCAHUSA U U3YUCHUA p33H006p33HBIX PCATBHBIX CI/ITyaHPIfl,

peuiaTh TCKCTOBBIC 3aJa9N anreraI/IquKHM MCTOJA0M,
o IPUMCHATH rpa(bnquKHe OpeACTaBJICHUA OJIA UCCICAOBAHUSA ypaBHeHHfI, HCCJICAOBAHUA U PCUHICHUA CUCTEM ypaBHeHI/Iﬁ C AByMs
NEPpCMCHHBIMHU.

Buinycknux nonyuum 603M0HCHOCHb !




o OBJIAJETh CIEHUAIBHBIMU IPUEMAMU PELICHUs YPABHEHUN U CUCTEM YPAaBHEHUH; YBEPEHHO IPUMEHSATD aIlllapaT yPaBHEHUH IS pELEHUs
pa3sHOOOpa3HbIX 33Ja4 U3 MATEMAaTUKH, CMEKHBIX IIPEIMETOB, IPAKTHKY;

o TPUMEHSATH rpaduvecKre MpeACTaBICHUS sl UCCIIE0BaHUS YPaBHEHHH, CUCTEM YpaBHEHUH, colepKaluX OyKBeHHbIE KO3 PHUIIMEHTHI.

Hepasencmea

Bbll’lVCKHuK HAay4umcA.

IMOHUMATb U MPUMCHATH TCPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHLIC C OTHOIICHUEM HCPABCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB;,

peniaTh JIMHEHHBIC HEPaBEHCTBA ¢ OJHOM IMEPEMEHHON U MX CHUCTEMBI; PEIllaTh KBaJpaTHbIC HEPABEHCTBA ¢ ONOPOH Ha rpaduuecKue
MPEACTABICHUS;

o IMPUMCHATH alIrapar HEPABCHCTB AJISI pCHICHUA 3ala4 U3 PA3JIMYHBIX Pa3ACiIOB Kypca.

Bbll’lVCKHl/lK noay4dunt 603MONCHOCHb HAYYUIMBCA.

o p33H006p8.3HBIM HpI/IéMaM A0Ka3aTeJIbCTBAa HCPABCHCTB,; YBCPCHHO IIPUMCHATD allllapaT HCPABCHCTB JIA PCIICHUS paSHOO6p83HBIX
MAaTEMaTUYCCKHUX 3aJla4 U 3aaa4 U3 CMCKHBIX NPEAMETOB, IPAKTUKHU

o IIPUMCHATH Fpaq}I/I‘leCKI/IC MpeACTaBJICHUA OJI UCCICAOBAHUA HCPABCHCTB, CUCTEM HCPABCHCTB, COACPIKAIIUX 6YKBCHHBI€ KOB(b(i)I/II_[I/IeHTBI.

Ocnoenvie nonamus. Yucnoswvie hynkyuu

BbanCKHMK HAy4dYumcA.

MOHUMATh U UCIIOIb30BaTh (DYHKIIMOHAIbHBIC MOHATHS U SI3bIK (TEPMHUHBI, CAMBOJIHYECKHE 0003HAUCHHS );

CTPOUTH rpauKH dIEMEHTAPHBIX (YHKIIMI; HCCIIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIUM Ha OCHOBE U3YUCHHS TIOBEJICHHS UX IPAPUKOB;
MOHUMATh (DYHKIIMIO KaK BAXKHEUIITYI0O MAaTEMaTHUYECKYIO0 MOJIEIb AJIsl OTMCAHUs MPOILIECCOB U SIBICHUN OKPY)KAOIIEr0 MUPA, TPUMEHSITh
(YHKIIMOHATBHBIN S3BIK JUTSI OMIMCAHKS M UCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty (DU3UISCKUMU BETMYUHAMU.

O O O

Buinycknux noayuum 603MOHCHOCIb HAYVYUMBCA.:

o IPOBOAUTH UCCICAOBAHMA, CBA3AHHBIC C U3YUCHHUEM CBOICTB q)YHKHI/II\/’I, B TOM YHCJIE€ C UCITOJIBb30BAHUEM KOMIIBIOTEPA, HA OCHOBEC
Fpa(I)I/IKOB N3YUCHHBIX (I)yHKLII/Iﬁ CTPOUTDH 0oJiee CIIOXKHEIC Tpa(l)I/IKI/I (KYCO"IHO-38.I[3HHLIC, C «BBIKOJIOTBIMH)» TOYKaMH U T. 1'[.);



o HCIOJIb30BaTh (DYHKIMOHAJIBHBIE MTPEICTABICHUS U CBOMCTBA (PYHKIIMM IS pEIIeHNs MaTeMaTHYECKUX 3aJlad U3 Pa3IMuHbIX pa3zesioB
Kypca.

Yucnoewvle nocieoosamenbHocmu

Bbll’lVCKHuK HAay4umcA.

o IIOHHMMAaThb U HUCIIOJIB30BAaTh A3bIK HOCHGHOB&TGHLHOCTCﬁ (TepMI/IHBI, CHMBOJIMYCCKUC O603Ha‘IeHI/I$I);

o TNPUMEHATH POPMYJIbL, CBA3aHHbBIE C apU(PMETHUECKON U TeOMETPUUECKON MTPOrpeccueil, u annapar, CQOpMUPOBAHHBIN MPU U3YYEHUU
JPYTUX pa3/ieloB Kypca, K pelIeHUIO 3a/1a4, B TOM YUCIIE ¢ KOHTEKCTOM U3 PEaIbHOM JKU3HU.

Buinycknux noayuum 603M0HCHOCIb HAVYUMbCA:

o pematb KOMOMHUPOBAHHBIC 33]]a4H C IPUMEHEHHEM (POPMYJ N-TO YiIeHA U CYMMBI NIEPBBIX N WICHOB apU()PMETHIECKON U TEOMETPUIECKON
IIPOrPECCUU, IIPUMEHSA IIPU 3TOM almapaTr ypaBHEHUM U HEPABEHCTB;

o TIOHHMMATh apU(PMETHIECKYIO U TEOMETPHUECKYIO MPOTPECCHIO KaK (PYHKIIUH HATYypaTbHOTO apryMEHTa; CBSA3BIBATh apU(PMETHIECKYIO
IIPOTPECCUIO C IMHEHHBIM POCTOM, FE€OMETPUUECKYIO — C SKCIIOHEHLUAIBHBIM POCTOM.

Onucamenvnas cmamucmuxa

e Bwinyckuuk nayuumcs UCTOIb30BATh MPOCTEHINNE CIIOCOObI MPEICTABICHUS U aHATN3a CTATUCTUYECKHUX TaHHBIX.

o Bulnyckuuk nonyuum 603moxcHocmy IpuoOPECTH IepBOHAYATIBHBIN ONBIT OpraHU3aIK cOOpa JaHHBIX MIPU MPOBEAECHUH OIIPOCa OOIECTBEHHOTO
MHEHHMSI, OCYLLIECTBIATh UX aHAIN3, IPEJCTABIATh PE3yIbTaThl ONPOCa B BUJIE TAOIHULIBI, AUArPAMMBI.

o Chnyuaiinvle codbimus u 6epoAmMHOCMb

e Buinycknuk nayyumcs HaXOJUTb OTHOCUTCIIbHYIO HaCTOTY U BEPOATHOCTD cnyqaﬁﬂoro COOBITHS.

o Bwinyckrux noayuum 603MONCHOCHb HpI/IO6peCTI/I OIIBIT ITPOBCACHUA CHy‘IaﬁHLIX 9KCIICPUMEHTOB, B TOM YHCJIC C IOMOIIbKO KOMIIBFOTCPHOT'O
MOACIIMPOBAHUS, HHTCPIIPETAINHN NX PE3YJILTATOB.

Komobunamopuka

e Buinycxnuk nayyumcs pemaTtb KOM6I/IHaT0pHBIe 3aJa4M Ha HAaXOXACHUEC YHClia 00BEKTOB WU KOM6I/IHaHI/II\/'I.
e BuinyckHuk noayuum 803MOICHOCHLb HAaYYUTBHCA HCKOTOPBIM CIICTIMAJIbHBIM HpI/IéMaM peuicHu-d KOM6I/IHaTOpHLIX 3ajJad.

1. Aunaktuueckue mMaTepuanisl o anredpe 8 ki. ABropsl: B.M.2Koxos, FO.H.Makapsrues. MockBsa, u3z. «IIpocsemenne» 2018.
2. COOpHHK TECTOBBIX 33JaHUH JIJIs1 TEMATUYECKOT0 M UTOroBOro KoHTpousa. Anredpa — 8. Uzn. «utemext — Lentp», Mocksa, 2009.



3. CamocTosATeNnbHbIE U KOHTPOJIbHBIE padoThI 10 anredpe ms 8 kiaacca. ABropsl: A.Il.LEpmosa, B.B.I'ono6opoasko. «Mnekca», Mocksa. 2016.

TemMaTn4yeckoe IJIAHKPOBAHME.
Auareopa 9 kiacc.

Tema Conepxkanue 00y4yeHust MarepuaJj yueOHHKA K-Bo
4acoB

1. Keaopamuunan pynxyus.

1. @ynxyuu u ux ®yukuust. Obnacts ompeneneHus W obnacte 3HaveHuid Qynkuuu. | 11,2,

ceolicmad. CaoiicTBa (yHKIHH.

2. Keadpamelﬁ KBagparuslii TpéxuseH u ero kopHu. Pa3noxkeHue KBaapaTHOTO 134 7

mpéx"lﬂeﬂ TPEXUJICHA HA MHOXUTCIIN.




7 = " " 2
3. Ksaopamuunas OyHKIUS }Tax e€ rpaduk u cBoiicTBa. ['paduku v(l)yHKum/I y=ax“+n | I1.5, 6, 7. 10
dyuryus u eé epagux u y=a(x-m)~. [TocrpoeHue rpapuka KBagpaTHIHON QyHKINH.
4.Cmenennas @ynxkyus. ®Oynkiwst y=x " . KopeHb n-o#l cTerneHu. I1.8,9 7
Kopenw N-1ti cmenenu.

Il. Ypaseuenus. Hepasencmea c 00noii nepemennoil.
5. Vpaenenus c oonoii [lenoe ypaBuenue u ero Kopuu. JIpobHo-pannonaibubie ypasuenus. | [1.12, 13 7
nepemeHHoll.
6. Hepasencmea ¢ | PeleHne HepaBeHCTB BTOPOH CTENIEHU C OJHOU IIEPEMEHHOM. I1.14. 15 7
00101 nepemenHotl Pemenne HepaBEHCTB METOOM MHTEPBAJIOB.
I1l. Ypasnenus u nepasencmea ¢ 08ymsa nepemeHHvIMU.
7. Vpasnenus ¢ 08yms | YpaBHEHHE C ABYMs IIEPEMCHHBIMH U €TI0 rpaduk. I'padpuyecknii I1.17-20 11
nepemenHbiMU U UX CH0c00 pelleHusi CUCTEM ypaBHEHMH. Pemenne cuctemM ypaBHEeHHM
J— BTOPO CTEMEHH. Pemenue 3a1a4 ¢ NOMOLIBIO CUCTEM YPaBHEHUN
BTOPOH CTEINEHHU.

8. Hepasencmea ¢ | HepaBenctBa ¢ nByms nepeMeHHbIMU. CHCTEMBbI HEpaBEHCTB ¢ AByms | [1.21-22 5)

deyMﬂ NnepemeHHbIMU U
Uux cucmemaol.

NEPEMEHHBIMHU.

V. Apupmemuueckan u 2eomempuyeckasn npozpeccuu.




9 . Apud) memuueckas | Hocnenosarensroctu. Onpenenenue apumMeTnuecKoi mporpeccuu. | [124-26 9
®opmyna n-ro wieHa apupmeTnyeckoit mporpeccuii. @opmyia
npocpeccuu. CYMMBI IIEPBBIX YICHOB apHU(PMETHUECKON TPOTPECCHH.
10 Teo Mempuieckas OnpeneneHre reoMeTpuIecKon mporpeccuu. @opmysa n-ro wieHa 1127-28 7
npozpeccus reoMerpuyeckor mnporpeccur. @opmyiia CyMMBbI IIEPBBIX YWICHOB
apruMETHIECKON TTPOTrPECCUH
V. Dnemenmui KOM6unam0pul<u u meopuu éepoamHocmu
11.2nemenmovt [Ipumepsr komOuHaTOpHBIX 3a1a4. [lepecranoBku. Paszmerienus. 11.30-33 4
KOMOUHAmMopuxu Couerarus.
12.Hauanvuvie ceedenus | OTHOCUTEIbHAS YacTOTa Cy4yailHOTO coObITHA. BeposiTHOCTh 11.34-35 4
U3 meopuy | PABHOBO3MOKHBIX COOBITHH.
8eposimHocmen
Ilosmopenue 19




1. KBaapaTuyHass GyHKIHA.

Non.n. | Konyp. | /Jlama Tema Pe3ynvmam Yuueepcanonwvie yueonwie
(no3nasamenvhole) OelicMEUA
1 1 @yuknus. O0macTh onpeaeeHus 1 Ymemp: BeluncnaTh 3HAUECHHS (DYHKIIMH, 38 JaHHBIX
00s1acTh 3HaYennii pynkuuu. CBoiicTBa | HAX00UMb 061ACTH 5
F——— onpeienenus HyHKIHHY, ¢dopmynamu (Ipu HEOOXOIUMOCTH
2 1 Cemunap mo teme: Qynkius. O6macts | 001aCTh 3HAUCHUS QYHKUMK, | yenonusosars KaJIbKYJISITOP); COCTaBNATh
omnpenesacHus U 00J1acTh 3HAUCHUN onpedensams 110 rpapuky 5 . .
(byHKHHH- CBolicTBa (bYHK]_[Hf/'I BO3paCTaHUC U y6BIBaHI/Ie Ta0JIAIbI 3HAYCHUU (bYHKHHH
3-6 4 IIpakTukym no reme: OyHKIMS. (QyHKLMH, TOTOKUTEIBHBIC 1 C .
OO6nacth ornpeaesieHust 1 00J1acTh OTPULIATEILHBIC 3HAYCHUA, TPOHT 110 TOUKAM IPAQUKH (yHKIUIA.
sHaueHuil ynkimn. CoficTBa pyHKumil. | HAHOOJBIICE H HANMEHBIICE | QnuchIBATH CBONCTBA (yHKIIUU Ha OCHOBE
7 1 CamocrosiTeibHas padora: OyHKuus. 3HA9CHUC
OO0nacth onpeaesIieHus ¥ 00J1acTh packnadvieams kBagparusii | ©° rPaguecKoro MpeACTaBNeHHA.
3HaueHuil GyHkimu. CBoiictBa GyHkimii. | TPCXWICH HA MHOKHUTCIIN,
— COKDAIIATE IDOGH MopneaupoBaTh peaibHbIE 3aBUCUMOCTH
8 1 KBaapaTHblii TPEXUIEH H €ro KOPHH. paiare poou.
Pa3zji0:keHne KBaJPaTHOIO TPeX4eHa popmynamu u rpadpuxamu. Uurarh rpaduku
Ha MHOKHTETH. — pealbHbIX 3aBUCUMOCTEH.
9 1 Cemunap no teme: KBanpaTHsiii
TPEXUJIEH U €ro KOpHU. Pa3noxenue Hcnonb30BaTh GyHKIHOHATBHYIO
KBaJJPaTHOT'O TPEX4WIeHA Ha MHOXHTEIH.
10-11 2 IIpakTukym no rteme: KsanpaTHblit CHMBOJIMIKY /ISl 3aITHCH Pa3HOOOPa3HBIX
TPEXHIIEH 1 ero KopHH. Pasnoxkenue (bakToB, CBS3aHHBIX C paCCMATPHBAEMbIMU
KBaJJPAaTHOTO TPEXWICHA HA MHOXHTEJIH.
12 1 CamocrosiTeibHasi padota: KBagpaTHbIi (GyHKIIUSAME, 00OTalas OmbIT BBIMOTHEHUS
TPEXUWICH U €ro KOpHH. Pasnoxenne 3HAKOBO-CUMBOJINYECKUX JCHCTBUM.
KBaJJPaTHOTI'O TPEX4WIeHa Ha MHOXHTEIH.
13 1 O6o6maromuii ypok: OyHKIMH U UX
cBoiicTBa. KBasipaTUUHBI TPEXUIIEH.
14 1 Konumponvnasa pabomaiNel
7, o =
15,16 2 @yHknusa y=ax"~ eé rpaguk u cBolcTBa. | Ymems: CrpouTthb peueBble KOHCTPYKLIUHU C

I'paduxku pyHkumi y=ax2+n u y=a(x-
m)? MocTpoenne rpaduka
KBAJIPATHYHON (PYyHKIUH.

-cmpoums rpapuKu
KBaJpaTUYHOM (QYHKIIMU C
nepeBUKEeHUEM rpadpuka
BJI0JIb OCH OX U OY.

UCIOJIb30BaHNEM (PYHKIIMOHAIBHOM

TEPMUHOJIOTUH.




17,18 Cemunap no teme: OyHKUIUS y=ax2’ eé Ymemes: Hcnoab30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
rpaduk u coictpa. ['papuku KLU -CTPOMTH rpapuk .
P (1)2 2P ¢ PyrrK P P ‘11 JUISL TIOCTPOEHUS rpapuKOB PYHKIMMA, A5t
y=ax“+n u y=a(x-m)” . [Toctpoenue KBaIPATUYHON (PYHKIIHH 10
rpaduka KBapaTUIHON YHKITHH. JITOPUTMY. HCCIIEIOBaHMS IOJI0XKEHUS Ha KOOPIMHATHON
19-21 TIpakTHKYM 110 TeMe: DYHKIMS y=ax~ eé .
P Mo YHIIUDL y=ax, IUTOCKOCTHU TpaduKoB (HyHKIMI B 3a-
rpaduk u cpoiictBa. ['paduku GyHKIUN
y=ax2+n u y=a(x-m)2 . [loctpoenne BHUCHUMOCTHU OT 3HaU€HUHN KOIPPUIINEHTOB,
rpaduka KBaJpaTuyHON KIIUH.
pag AP (ymu BXOJAIINX B (hOpMYyITy.
22 CamocrosiTeibHas padora: OyHKIMA
2, . .
ymax ¢e rpa(bI%K 1 CBOHCTEA. I;pa(bHKH Pacno3HaBaTh BUIBI H3y4aeMbIX (YHKIUH.
byHKIMI y=ax“+n u y=a(x-m)-.
HOCTpOGHI/IC rpa(i)HKa KBaﬂpaTHqHOﬁ Iloka3bpIBaTh CXEMaTHUYCCKH IIOJIOKCHHUE Ha
GyHKIIM. - — KOOPAMHATHOH MIIOCKOCTHU TpaUKOB
23,24 O6o6maromuii ypok: OyHKIHs y=ax~ eé
rpaduk u cBoicTBa. I'paduxu GpyHKIMIA yHKImi
Faxz+n u y=a(x-m)2 . [loctpoenue
o 2 2 2
rpaduka KBapaTuIHON QYHKIIH. y=ax", y=ax"+n, y=a(x-m)", y=x",
B 3aBUCUMOCTH OT 3HAUYECHUN
K03((HULIMEHTOB, BXOAAIIUX B (POPMYIIBI.
25 ®yukuus y=x" . Kopenb n-oii crenenu.
26 Cemunap no teme: DyHKIHA y=X " .
Kopens n-oii crenenu.
27-28 } _n )
HpaKTHKva mo Teme: DyHKIWA y=X °. Crpouthb rpaduky n3y4aeMbiX QyHKLINN;
Kopens n-oii crenenu. .
ONMHUCHLIBATH MX CBOICTBA
29 CamocrosiTeibHasi padoTa OyHKIUS
y=x". KopeHns n-oii crenenu.
30 O6o6maromuit ypok: @yHkims y=x " .
KopeHb n-oii CTeneHu.
31 Konumponvnasa pabomaNe2




2. Ypaeuenusa. Hepagencmea ¢ 00HOI nepemenHol

32

Ilesioe ypaBHeHHe U ero KopHH. /[podHo-
PAlMOHAJIbHBIE YPABHEHU S

33

Cemunap no teme: Llenoe ypaBHeHue 1 ero
KopHH. [[poObHO-palinoHanbHble ypaBHEHUS

34-35

IIpaktukym 1o teme: Llenoe ypaBHeHue u
ero KopHu. J[poOHO-palioHalIbHbIE
ypaBHEHUS

36

CamocrositesbHas padora: Lenoe
YpaBHEHUE U €ro KOpHU. J{po6GHO-
paloHaJIbHbIe ypaBHEHUS

37

O6o06maromuii ypok: Llenoe ypaBHenue u
ero KopHH. J[poOHO-paloHaIbHEIE
YpaBHEHUS

38

Konmponvnas pabomaiNe3

39

Pemienne HepaBeHCTB BTOPOi CTENEHH €
O/IHOI1 IepeMeHHOM.

Pemienue HepaBeHCTB METOAOM
HHTEPBAJIOB.

40

CemuHap no teme Pemenue HepaBeHCTB
BTOPOM CTENEHHU C OJHOMW ITEPEMEHHOM.
PelreHne HepaBEHCTB METOIOM
MHTEPBAJIOB.

41-42

[IpakTukym no teme: PenieHue HepaBEeHCTB
BTOpPOM CTENEHU C OJHOW MEPEMEHHOM.
Pemienue HepaBeHCTB METOIOM
WHTEPBAJIOB.

43

Camocmosamenvuas_paboma: Pemenne
HEPaBEHCTB BTOPOU CTETIEHU C OJHOU
IIEPEMEHHOM.

Pemienue HepaBeHCTB METOIOM
WHTEPBAJIOB.

44

O6o06uaromuit ypok: Perenue HepaBeHCTB

Ymems:

-pewiamy YpaBHEHUS TPETHEN U
YETBEPTOU CTEIEHHU € ITOMOILBIO
pa3I0KEeHUsI HAa MHOXKUTEIH U
BBEJICHUS BCIIOMOI'aTeIbHbIX
IIEPEMEHHBIX, B YaCHOCTH
pelaTs OMKBaJpaTHbIE
YPaBHEHHS.

Pewams 1poOHBIC
paloHaIbHbIE ypaBHEHUS,
CBOJISI UX K LI€JIBIM YPaBHEHUSIM
C TIOCJIENYIOIIEH TPOBEPKOM
KOpHEH.

Ymems:

-peuwiams HEPABEHCTBA BTOPO
CTEIEHH, UCTIONb3YS
rpaduyeckue npeacTaBIeHuUs.
Hcnonwvzoeamsp metos
WHTEPBAJIOB TSI PELLICHUS
HECJIOXKHBIX PalliOHAIBHBIX
HEPaBEHCTB.

Pacno3naBarhb JIMHEHHEIE U
KBa/IpaTHBIC YPAaBHECHHMS, IICJIbIE U

IpoOHBIE ypaBHEHUSI.

Pemats JTUHEHHbBIC, KBA/IPATHbHIE
YpPaBHEHUS, & TAKKE YPABHECHUS,
CBOJISINIIAECS] K HAM; peliaTh

JIpOOHO-PALIMOHAIbHBIE YPABHEHMSL.

HUccaenoBarn KBaApPaTHLBIC
YpaBHCHUA 110 JUCKPUMUHAHTY U

kod(purmeHTam.

PemaTh TEKCTOBBIE 3a/1a4U
anredpanvdeckuM crocoooMm:
MEePEXOIUTH OT CIOBECHOU
(hOpMyIHUPOBKY YCIOBUS 3a/1a4H K
anredpanvyeckoi MojIeu MyTeM
COCTaBJICHUS] YPABHEHUS; PEIIaTh
COCTaBJICHHOE YPaBHEHUE;
HHTEPIPETHPOBATH PE3YNIbTAT.
PacnosHasatsh JJHHEHHEIC U
KBaJpaTHbIC HEPABEHCTBA. Pewarts
KBaJpaTHbIC HEPABEHCTBA HA OCHOBE
rpagu9IeCcKuX MpeICTaBICHUN




BTOpPOM CTENEHU C OJHOW MEPEMEHHOM.
Pemrenne HepaBeHCTB METOIOM
MHTEPBAJIOB.

45 Konmponvnaa padoma Ne 4
3. Ypasuenus u nepasencmea ¢ 08ymMa nepemeHHbIMU.
46-47 YpaBHeHue ¢ AByMsl lepeMEeHHbIMHU H Ymems: Onpenensite, SIBISETCS JIU Mapa
ero rpaguk. I'paduyecknii cnocod - pewams Crocooom
N YHCeJl PELIEHUEM JaHHOTO
pelieHusi cucTeM ypaBHeHuil. Pemenue NOACTaHOBKH CUCTEMBI IBYX
CHCTEM YPaBHEHHMI BTOPOil CTeNEeHH. YPaBHEHHH C IBYMsI YPaBHEHUS C ABYMS [IEPEMEHHBIMU;
48 CeMuHap mno teme: YpaBHEHUE C IBYMs NIEPEMEHHBIMH, B KOTOPBIX OJTHO
. . NPUBOAUTH [IPUMEPHI PELICHUS
NepEMEHHBIMHE U ero rpaduk. I'paduueckuii | YPABHEHUE IEPBOU CTEIIECHH, A
Croco0 peleHus: CUCTEM YPaBHEHU. APYroc- BTOPOU CTCIICHU, YpaBHEHUH C ABYMsI IEPEMEHHBIMU.
Pemenne cucreM ypaBHEHUN BTOPOU u ucciedosans
CTENEHH. YPaBHEHHUA U CUCTEMBI ypaBHe- | Pemathb 3a1auH, aaredpanyeckoi
- . HUI HA OCHOBE KI[MOHAJIbHO-
49-51 IIpakTHKYM 110 TeMe: YpaBHEHHE C AByMA dyH b MOJIENTBEO KOTOPHIX SABJIAETCS
nepeMeHHbIMH U ero rpaduk. ['paduueckuit rpaQu4ecKux NpeICTaBICHUM
CrIoco0 peleHust CUCTEM YPaBHCHHI. YpaBHCHHUHU. YPaBHEHHUE C IBYMS IICPEMEHHBIMH;
Pemenue cucrem ypaBHEHUI BTOpO Pemath CHCTEMBI IBYX yPABHEHHi ¢
CTETEHH.
52 CamocrosiTesibHas padora: YpaBHEHUE C ABYMs IIEPEMCHHBIMH, yKa3aHHBIC B
ABYMs! [IEPEMEHHBIMH 1 €10 rpaduxk. CONEpIKAHHL
I'paduueckuii criocod peueHus cucTeM
ypaBHeHUH. Pemenne cucreM ypaBHEHUN Pemath TEKCTOBbIE 3a1a4H
BTOPOM CTEIIEHMU.
53 Peurenne 32124 ¢ NOMOLILIO CHCTEM arebpaneckuM crocobom:
YPAaBHCHMH BTOPOH CTENCHU. MIEPEXO/IUTh OT CIOBECHOM
54 IIpakTuKkyM™m no Teme: Pemenne 3amad ¢
TIOMOIIBIO CHCTEM YPaBHEHHUH BTOPOM (opmynHpOBKH yCIIOBHS 3271241 K
CTCHICHH. anreOpandeckoi MOAEIH IyTeM
55 O06o6marmuii ypok: Pemenue 3anad c .
TIOMOTIBIO CHCTEM YPABHEHHH BTOPOil COCTaBJIEHUS CUCTEMBI YPABHEHMI;
CTCIICHU. Pemath COCTaBIIEHHYIO CUCTEMY
56 Konmponvnaa padoma: NeS




YPaBHEHUI; UHTEPIIPETUPOBATH

pe3yJibTar.

o7 1 HepaBeHcTBa ¢ AByMS IepeMEHHbIMU.

CucremMbl HEPaBEHCTB € IBYMH

nepeMeHHbIMH.
58 1 Cemunap no teme. HepaBeHcTsa ¢ 1Byms

nepeMeHHbIMU. CUCTEMbI HEPABEHCTB C

JBYMsl IEPEMECHHBIMU.
59 1 IIpakTukyMm no Teme: HepaBeHctBa C

IBYMs IepeMEHHbIMU. CUCTEMBI

HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.
60 1 CamocrositesibHas padora: HepaBenctsa

C IByMs iepeMeHHbIMU. CHCTEMBbI

HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.
61 1 O06o61aronuii ypok : YpaBHeHUs1 U

HEPABEHCTBA ¢ IBYMS IIePeMEHHbIMH
62 1 KonTtpoJsbHas pabora NeS

4. Apugpmemuueckan u 2eomempuieckas nPozpeccu.

63-64 24. IocnenoBarenbHocTu. Onpenenenue Ymems: IpumensiTh UHIESKCHBIC 0003HAYCHNS,
APH(METHHECKOH NPOrPEcCHH. TIPHMEHD HOMITHE CTPOUTDH PEUEBBIE BHICKA3BIBAHMUS C
®opmyJia n-ro 4ieHa apupmerudyeckou MOCICI0BATEIILHOCTH,
nporpeccuii. Popmysa CcyMMbl epBbIX TMOHSTHE apUPMETUYECKOH U HWCMNOJIb30BAHMEM TCPMHUHOJIOTUH, CBSI-
SJICHOB APHPMETHHECKOH MPOTPECCH. COMETPHCCKOIH . 3aHHOH C MOHATHEM IOCIIEI0BATENbHOCTH

65 I 4. Cemunap no treme: OmnpenencHue IIPOTPECCUH, KaK YNCIOBOU )
apu(PMETUYECKON MPOT un. Popmyna ITOCICA0BATCILHOCTH; .
nl?ro(bqneeHa an(()p MeT}?/I(:I epgfsﬁ o lf;)I)eC(})]HfI. ~popMyy 10 quHa’ H CyMMEL BbruncasaTh WIEHBI MTOCIIEN0BATEIIBHOCTEM,

66-68 3. HpaKTI/IKyM 10 TeMe: OHpeHeHeHHe N YJIC€HOB 3TUX 3a1aHHBIX q)OpMy.TIOfI N-T0 YiI€Ha NUin
apudmernyeckoit mporpeccuu. opmyia IIPOrpeccuun PEKYPPEHTHOM (BOopMyIOii. Veranapansarh
N-ro uneHa apupMeTHUeCKOi Iporpeccuii. | YMeTh!

69 1 4. Camocmosmensnan paboma Onpeneneraye | “MCIOIb30BATh HHICKCHBIC 3aKOHOMEPHOCTH B IIOCTPOEHUH MOCIIE10BA-
apugmeririeckoil nporpeccuu. Gopmyna obosnadeHus; TEJbHOCTH, €CIM U3BECTHBI IIEPBHIE
N-ro uneHa apupmMeTndeckon nmporpeccuii. | HPUMEHATH H3YyICHHbIC

70 1. OGo6waromuii ypox Onpezenenne (GopMyIIBI IPH PELIEHUN 33Ja4. | HECKOJIBKO e€ WICHOB. M306pakars YICHBI

apupmeTnyeckor nporpeccun. @opmyina




N-To YieHa apu(PMETHIECKON MPOrPECCUid.

IIOCJICA0OBATCIIbHOCTH TOYKaMHM Ha KO-

71 1 4. Konmponvnasa paboma Ne 6 o
OPAMHATHOM IJIOCKOCTH.
72 1 Onpenesnenue reoMmeTpu4ecKou
nporpeccun. @opmyJia n-ro 4ieHa Pacnosnasate apu(pMETHICCKYIO U
reoMeTpHyeckoli mporpeccuu. ®opmyia TFeOMETPUUECKYIO IPOTPECCUU MPU Pa3HBIX
CYMMBI NIEPBbIX 4I€HOB
apl/l(l)MeTquCKOﬁ NMPOrpeccum criocobax 3aJ1aHuA. BIBOAUTHL HA OCHOBE
3 1 Cemunap 1o Teme: Onpepenenne JI0Ka3aTeNbHBIX PACCYKIACHHH (hOPMYIIBI
reoMeTpuueckoil mporpeccuu. @opmyna n-
ro 4ieHa apu(PMETHIECKON POrPECCHIA. obuiero wieHa apupMeTHICCKOI 1
74-75 2 IIpakTukym 1o Teme: Onpenenenue IeOMETPHUECKOH MIPOrpeccHii, CyMMbl
reoMeTpuueckoil mporpeccuu. ®opmyna n-
0 4ieHa apu(METHIECKON POTPECCUH. MEPBBIX n WICHOB apUYMETHICCKOI U
76 1 Camocmoamenvuaa padoma OnipeqeneHue TeOMETPHYECKOIT IIPOrPECCHii; pemars
reoMeTpruecKoil mporpeccun. Popmyra
N-ro 4jaeHa apupMeTHYECKOM TPOrPECCHIA. 3a/[a4M C HCTIONB30BAHMEM ITHX HOPMYIL.
77 1 Oo6o61maromuii ypok: Onpenenenue
reomMeTpuueckoi mporpeccuu. @opmyrna n-
ro WieHa apu(MeTH4ecKoi nporpeccuu.
78 1 Konmponvnaa paboma Ne 7
5. OAeMeHThl KOMOMHATOPUKHU U TEOPUHU BEPOSITHOCTEN
79 IIpumepbl KOMOMHATOPHBIX 3a1a4. Ymems: IIpoBoautsk ciyyaiiHbie
IMepecranoBku. Pazmemenusi. Pewamo
HKCHEPUMEHTBHI, B TOM YHUCIIE C
Coueranus.
80 Cemunap no teme: [Ipumepsl 3a/la4i Ha HaXOXACHNE IIOMOIIBI0 KOMIIBIOTEPHOTO
KOMOWHATOPHEIX 3a1a4. [lepecTaHOBKH. . -
p A p BEPOATHOCTEH COOBITHIA. MOJIEJIMPOBAHNs, NHTEPIPETUPOBATH
Pasmemnienusi. Coueranusi.
81 IIpakTukym no teme: Ilpumepst UX pe3yJIbTaThl. BoruucasaTo

KOMOMHATOPHBIX 3a/1a4. [lepecTaHOBKH.
Pa3smemenusa. CoueraHusl.

IIpumendaTs IPaBUIIO

4acTOTY CIYy4aiHOTO COOBITHS;




82

CamocrositeabHas padora [Ipumepst
KOMOMHATOPHBIX 3a/1a4. [lepecTaHOBKH.
Pasmemenusa. Couetagusi.

KOMOWHATOPHOTO YMHOXEHUS

JI pCHICHUA 3a1a4 Ha

OILICHUBATHb BEPOATHOCTD C

IIOMOIIBIO YaCTOThI, HOJIyTleHHOI;'I

83 OTHoOCHTeIbHASl YACTOTA CJIYy4aiiHOTO HaXO0XKJICHHUE Ynciia 00bEKTOB OTIBITHBIM ITyTEM.
coObITHsI. BeposiTHOCTH .
. WM KOMOMHAIMHU (AraroHamn n o
PAaBHOBO3MOKHBIX COOBITHIA. PUBOAUTD IIPUMCPLI CI1Yy4aNHbIX
84 ITpakTukym no treme: OTHOCUTENbHAS MHOT'OYTOJIbHHKA, PYKOTIOkKATHs, | COOBITHH, B 4aCTHOCTH
94acTOTa CIy4aifHOrO COOBITHS. . | HOCTOBCPHBIX N1 HCBO3MOXHBIX
. YHCIIO KOJIOB, MU(POB, TapoIeh SuTui
BeposTHOCTE paBHOBO3MOYKHBIX COOBITHIA. COOBITHH, MAJIOBEPOATHBIX
85 Ob6o06maromuit ypok: OTHOCHTENbHAS u . IL). coObrtuit. IIpuBOAMTE IIPUMEpHL
4acToTa CIy4aifHOTO COOBITHS. PaBHOBEPOSTHOCTHBIX COOBITHI.
BeposiTHOCTh paBHOBO3MOKHBIX COOBITHIA. BoimotHsTh 1iepedop Beex
86 Konmponvhas padomaNes BO3MOYKHBIX BAPHAHTOB JIsl
nepecyeTa 00bEKTOB WU
KOMOWHAIHI.
Pacno3snaBaTh 3a7auu Ha
OTIpeIeJICHUE YHUCIIa TIEPECTAaHOBOK U
BBITIOJIHATH COOTBETCTBYIOIIHE
BBIYUCIICHHS.
HTOI'OBOE IIOBTOPEHHE -17 4.
87-89 3 ParmmonansHeie 1poOu 1 UX ipeoOpa3oBaHuUs
90-92 3 KBazpaTHble KOpHU U KBaJpATHbIE YPABHEHHUS
93-95 3 HepaBeHCTBa M UX CHCTEMBI
96-98 3 Pemenue 3amau
99-101 3 IToctpoenne rpadukoB GyHKIHIH .(2 9acTh)
102- 2 Apudmernueckre AeHCTBH ¢ pPallMOHATIBHBIMH YHCAMHU

103










