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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHHMM M3 OINOPHBIX KYpCOB OCHOBHOTO  OOIIETO
oOpa3oBaHus: OHa OOecreurnBaeT M3yuyeHUE APYTUX TUCUUILUINH, KaK €CTECTBEHHO-
HAy4YHOTrO, TaK W TyMaHUTapHOIO IIMKJIOB, €€ OCBOEHHUE HEOOXOAUMO MJis
MpOJOHKeHUs 00pa30BaHUs U B MOBCEIHEBHOM u3HU. Pa3BuTue y oOyuaromuxcs
HAyYHBIX TPEJCTABICHUNH O TPOUCXOXKACHHH W CYIIHOCTH alreOpandecKux
abcTpakiuii, criocode OTpa)KeHUsT MaTEMaTUYECKON HAYKOW SIBIICHUI U TIPOLIECCOB B
IpUPOJE U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUU
U B MPaKTHKE CHOCOOCTBYET (HhOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAueCTB
MBIIUICHNS, HEOOXOIUMBIX JIJIsl aJanTallid B COBPEMEHHOM IHM(POBOM OOIIIECTBE.
N3yuenne anreOpsl obOecrieurBaeT pa3BUTHE YMEHHUST HAOJMIOJaTh, CPaBHUBATh,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUICHUS, CIIOCOOHOCTHU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBUSI M BBIBOJBI, (POPMYJIHPOBATH
yrBepxkAeHus. OcBoeHHME Kypca anreOpbl 0oOecleyuBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHAST OOYYaIOIUXCS: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxjeHus, OoO0OOIIeHHEe W KOHKPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaracT 3HAYUTENBHBIM OO0BEM  CaMOCTOSTEIBHOU
NESTEILHOCTH O0YyUaIOIIUXCsl, TOATOMY CAMOCTOSITEIbHOE PEIICHUE 3a]ay SBIISETCS
peanuzanuen AesTeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B cTpyktype mporpaMMbl yaeOHOTO Kypca «Anredpa» AJis OCHOBHOTO OOIIETOo
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIePKATEIIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BBIpAXKCHHS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkum». Kaxaas u3 3Tux coaepKaTeabHO-METOAUYECKUX JTUHUAN
pPa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YUCHUSI Kypca, B3aUMOJICHCTBYS C APYTHMHU
ero JMHUAMH. B Xone w3ydeHHs ydeOHOTO Kypca OOydYaroIIMMCS TMPUXOIUTCS
JIOTUYECKU PACCYXAATh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3HU C
STUM B TporpamMmy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pasleinax MaTeMaTHYecKOTo
oOpa3oBaHUsI W  CHOCOOCTBYIOIIIME  OBJIAJICHUIO  OOy4YaloOlUMHCS  OCHOB
YHHUBEpPCAJIbHOTO MareMaTudeckoro s3bika. CoaepkaTenbHOW W CTPYKTYPHOU
OCOOEHHOCTBIO YYEOHOrOo Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapaKkTep.

Copepxxanne JuHUM «Yucna ¥ BBIUMCICHHUS» CIYXKUT OCHOBOM iAo
JAbHEHIIIETO W3YYCHHs] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)K€ TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TOBCEIHEBHOU
KU3HU. Pa3BuTHE MOHATHS O YHUCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBA3aHO C pAlMOHAIBHBIMM M HPPAUUOHAIBHBIMU 4YHUCIaMH, (OPMHUPOBAHUEM



MPEJCTABICHUN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JTMHUU
OTHECEHO K CpeIHeMY 00IIeMy 00pa30BaHHUIO.

ConepsxaHue IByX alreOpanvecKux JTHHUN — «AJIreOpandecKue BRIPAKESHUS U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYaIOIMIUXCS
MaTEMaTUYECKOro armapara, HeoOXOIUMOIOo [UJIsi pElIeHHs] 3aJad MaTeMaTUKH,
CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero o0Opa3zoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BBIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAUCHHME MAaTEeMAaTUKU KakK s3bIKa s
MOCTPOCHUSI MATEMAaTUYECKUX MOJIETIEH, ONMCAHUS TIPOLIECCOB U SIBIICHUM PEaIbHOIO
mupa. B 3amaum oOydeHuss anreOpe BXOAAT TakkKe JalibHEWIlee pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
nHpOpMaTUKU, U  OBJQJICHUE  HABbIKAMM  JICAYKTHUBHBIX  PAaCCYyXKJICHHUII.
[IpeoOpa3oBaHrue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHMs,
CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (yHKIMOHATBLHO-TPAPUYECKOW JUHUM HAIICJICHO Ha MOJIyYeHHUE
0oOy4aronIMMuUCs 3HaHUN 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAEIH IS
OMMCAaHUS M MCCIENIOBAaHUS Pa3HOOOpPA3HBIX MPOLECCOB W SIBJICHUW B MPUPOJE U
obmiectBe. M3ydueHne marepuaia cCiocoOCTBYET pa3BUTHIO y 0OYYAIOIIUXCS YMEHUS
UCIIOJb30BaTh PA3JMYHBIE BBIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATHUKA —
CJIIOBECHBIEC, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJg B (OpPMHpPOBaHUE
MPEJCTABICHUI O POJIM MAaTEMATUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPHI.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax u3y4aeTcss YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONME OCHOBHBIC pa3feibl COACPKAHUS:
«Yucna ©  BBIUKCICHUS», «ANTEOpandecKue BBIpAXKCHHS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIINN.

Ha u3ydenue yuyeOHoro xypca «Anredpa» orpoautcs 306 yacoB: B 7 kjiacce —
102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kinacce —
102 gaca (3 yaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
9 KUIIACC

Yucia ¥ BIYMCICHUSA

PanmonaneHple 4Mcia, UpPpPalMOHAJIbHBIE YUCIA, KOHEUHbIE M OECKOHEUHBIE
JecCsITUUHbIE 1poOu. MHOXKECTBO AEUCTBUTEIBHBIX YMCEN, ACHCTBUTEIbHBIE UYHUCIIA
KaK OECKOHEUHBIE JAECSITUYHBIE ApoOU. B3anMHO 0IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIUHATHON MPSIMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  YHUCEN, apU(PMETHUYECKUe JIEUCTBUS  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXKaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKPY’KAIOIEM MUPE.

[IpuOnm>k€HHOE 3HAYEHUE BEIWYMHBI, TOYHOCTh MpHUOJMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHuss ypaBHEHHMM TPETbEH M YETBEPTOU
CTEIIEHEW Pa3JI0’)KEHUEM HAa MHOKUTEIIN.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem ABYyX
JIMHEWHBIX YPAaBHEHUM C JBYMs IEpPEMEHHBIMU. PellleHre cHCTeM BYX YpaBHEHHU,
OIHO M3 KOTOpBHIX JHHEWHOe, a Jpyroe — BTOpPoW creneHu. ['padudeckas
UHTEpIIpETalns CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNredpandecKuM CrocoooM.

HuciioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBanparHele HepaBeHCTBa.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

OyHKIMNPYHKIMA

KBagpatuunas ¢yskuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauMHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHUH MMAPAOOJIBI.

I'padukn yukumit: y = kx, y = kx + b, y = ki/x, y =x3,y =X, y = x| , u ux
CBONCTBA.

UucnosBele  mocieaoBaTeIbHOCTUYUHMCIOBBIE  MOCIEA0BATEJIBHOCTH  H
Nporpeccuu



[ToHnsaTre 4YMCIOBOM TMOCJEAOBATEIBLHOCTH. 3aJlaHhe MOCIEJ0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WIeHa.

Apudmernueckass W reomerpuueckas mnporpeccuu. Dopmyibl N-ro YieHa
apu(pMETUIECKON U T€OMETPUUECKOUN MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N3o0pakeHre UiIeHOB apu(PMETHUUEeCKOM | TEOMETPUUECKON mporpeccuid
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM M HSKCIIOHEHUIHWAJIBHBIM POCT.
CI10HBbIE TPOLICHTHI.



INJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA NPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JInuyHOCTHBIE, MeTanIpeAMeTHbIE U NIPeAMeTHbIe Pe3yJbTAThl 0CBOECHHA
y4eOHOro npeamera, Kypca «AJredpa»
W3ydenne anrebpe mo AaHHOM Iporpamme CrocoOCTBYeT (POPMUPOBAHUIO Y
yyaluxcs JIMYHOCTHBIX, MeTalpeJIMeTHbIX U TMpeIMeTHBbIX pe3yJIbTaTOB
0oOyuYeHHusl, COOTBETCTBYIOIIUX TpeOOBaHUAM (eAepatbHOrO IOCYAapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa OCHOBHOTO 0011IEro 00pa3oBaHMsL.
JIn4HOCTHBIE pe3yJIbTaThl:
® BOCHHUTAHHUE POCCUICKOM I'paKAaHCKOW MJAEHTUYHOCTHU: MATPUOTU3MA, YBAKEHUS
Kk OTeuecTBy, OCO3HAHUsS BKJIa/la OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MHPOBOU
HAYyKH;

® OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTh M  CIIOCOOHOCTH
oOyJaromuxcsi K CaMOpPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE MOTHBALIUU K
00Oy4YEeHHIO U TTO3HAHUIO;

® OCO3HaHHBIM BBIOOpP M MOCTPOEHUE AaJbHEHIIEH MHAMBUAYAIbHON TPaeKTOpUU
oOpa3oBaHus Ha 0a3ze OPUEHTHUPOBKU B MHpe mpodeccuili 1 npodeccuoHaIbHbIX
MPEINOoUYTeHU ¢ y4€TOM YCTOMUYMBBIX MMO3HABATEIHHBIX MHTEPECOB, a TAK)KE Ha
OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHLHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE OIBITA
y4acTus B COIIMATBLHO 3HAYUMOM TPY/IE;

® yMEHHE KOHTPOJMPOBATH MPOIECC M Pe3ybTaT Y4EeOHOW W MaTeMaTHYECKOM
JesITeIbHOCTH;

® KPUTHUYHOCTb MBILIUICHUS, WHULMATUBA, HAXOAYHWBOCTb, AaKTUBHOCTb NpHU
peIlIeHNN MaTeMaTUYECKUX 3a/1a4.

MeranpenMeTHbIMH  pe3ylbTaTaMU  H3ydeHUs: Kypca «MaremaTukay
ABIISIETCS] (POPMHUPOBAHUE YHUBEPCAIBHBIX YUeOHbIX aeicTBuil (Y'Y /).

Pezynamugnvie YY/I.

® CaMOCTOATENbHO OOHApyXKuMBaTh U (OpPMyIUpOBaTh Y4YEOHYIO MpodIIEMY,
OTIPEIEIIATH 1IeJIb yUeOHOU ASITEeNbHOCTH, BEIOUPATh TEMY MPOEKTAa;

® BBIJIBUTaTh BEPCHH PEIICHUS MPOOJIEMbI, 0CO3HABATh (M MHTEPIPETUPOBATH B
cllydae HEOOXOAMMOCTH)KOHEUHBIM pe3yJbTaT, BBIOMpATh CPEACTBA JOCTHXKEHUS
LEJIH U3 MPEAJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITENIbHO;

® COCTaBJATh (MHAMBUAYAJIbHO WIIM B TPYIIE) IUIAH peleHUus MpoOIeMbl
(BBITIOJIHEHUSI TIPOCKTA);

e pabortas 1o MiaHy, CBEpATh CBOU JCUCTBUS C IIENIBIO U, TPH HEOOXOAMMOCTH,
UCTIPABIISATH OMUOKHA CAMOCTOSITEILHO (B TOM YHCIIe U KOPPEKTHPOBATh IUIAH);

® B JMAJOre C yYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSITENILHO BBHIpAOOTaHHbBIE
KPUTEPUU OLIEHKH.

Hosnasamenvnovie YY/I:




® aHAIM3UpPOBaTh, CPAaBHUBATH, KiIaccU(UUUPOBATh M 0000mIaTh (aKTHl U
SIBJICHUS;

® OCYIIECTBISITh CpaBHEHHE, KIACCU(PUKAIMIO, CaMOCTOSTEIBLHO BBIOMpas
OCHOBAHMS ¥ KPUTEPUH TSl YKa3aHHBIX JIOTUYECKUX OTICPAIINiA;

® CTPOUTH  JIOTUYECKH  OOOCHOBAHHOE  pacCyXJACHHE,  BKIOYAloIIee
YCTaHOBJICHHE MPUYUHHO-CIICICTBEHHBIX CBA3EH;

® CO37aBaTh MaTeMaTUYECKUE MOJIEIH;

® COCTaBJISITh TE€3UCHI, PA3JIUYHbIC BUJbI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.IL.),
npeoOpa3oBbIBaTh MH(GOPMAILIMIO M3 OAHOTO BHIA B APYroil (Tabiuily B TEKCT,
quarpaMMy H 1p.);

® YMETh ONPEACIATh BO3MOXHBIC HWCTOYHUKH HEOOXOAMMBIX CBEACHHM,
MIPOM3BOUTH MOUCK HHPOPMAIINH, AHATTU3UPOBATH U OLIEHUBATH €€ I0CTOBEPHOCTb.

e YMeTh UCMOIB30BaTh KOMIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK
WHCTPYMEHT JUIsI IOCTH)KEHUS] CBOMX LIETIeH.

Kommynukamuenvie YY/1:

® CaMOCTOSITEIbHO OPraHU30BBIBaTH y4eOHOE B3aUMOJICUCTBHE B TPYIIIE
(onpenenars obumMe 1eau, J0roBapuBaThCs APYT C APYroM U T.1.);

® OTCTaWBasi CBOIO TOYKY 3pPEHHUS, NMPHBOIUTH apTyMEHTHI, TOITBEpPXAas WX
dakTamu;

® VUUTHCS KPUTHUYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
NPU3HABATh ONTMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH
€ero;

® yYMETh B3TJIIHYTh HAa CUTYAIIUIO C MHOM MO3UIIMHA M JOTOBAPUBATHCS C JIFOABMHU
WHEBIX ITO3UIINH.

IIpenmeTHbIe pe3yJbTaThI:

1)  oco3HaHHE 3HAYCHUS MAaTEMATHKH JIJIs IOBCEIHEBHOW YKU3HU YETIOBEKA;

2)  TpencTaBlIeHHE O MaTeMaTHYECKOW Hayke Kak cdepe MaTeMaTHUECKOi
nesTelbHOCTH, 00 »dTamax e€ pa3BUThUs, O €€ 3HAYUMOCTH IS Pa3BUTHUA
[IUBUJTU3AIINH;

3) pasBuTHC yMeHHH paboTaTh C YYeOHBIM MATEMAaTHYECKHMM TEKCTOM
(amanu3upoBaTh, M3BIEKATh HEOOXOAMMYIO WH(OOPMAIUIO), TOYHO MU TPAMOTHO
BBIPO)KaThb CBOM MBICIH C TPUMEHEHHEM MAaTEeMaTUYeCKOW TEPMUHOJIOTHU U
CUMBOJIMKH, TIPOBOANTH KJIACCU(PUKALINH, JIOTUIECKHUE 00OCHOBAHUS;

4)  BiagcHue 0a30BBIM TOHATUHHBIM amiapaToM MO OCHOBHBIM pa3jeiiaM
COJZIepKaHUS;

5)  nOpakTHYECKH 3HAYMMbIC MAaTEMAaTHYCCKUE YMEHHS M HAaBBIKH, HX
NPUMEHEHHE K pENICHUI0O MaTeMaTHYeCKUX ©M HeMaTeMaTHYCCKUX  3ajad,
MPEOoJIararoIiee yMEHUS:

. BBITIOJIHATH BBIUMCIICHUS C HATYPaJbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U
JECSITUUHBIMU JPOOSIMH, MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMU;

. pelIaTh TEeKCTOBBIE 33aJa4l apu(PMETUYECKUM CIIOCOOOM M C MOMOIIBIO
COCTABJICHHUsI U PELLICHNS YPABHEHU;

. n300paxaTh QUrypbl Ha TIIOCKOCTH;

. UCIIONIb30BAaTh T€OMETPUYECKUN S3BIK JUISI OMUCAHHUS MPEIMETOB
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OKPY’KaIOIIeTo MUpPA,;

. U3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BBIUMCIATH IUIOMIAIU U
00BbEMBI Puryp;

. pacrno3HaBaTh U U300pa)xkaTb paBHbIE U CUMMETPUYHbBIE (PUTYDBI;

. IIPOBOJUTH HECJIOXKHBIE IPAKTUYECKUE BBIYMCIEHUS C IPOLIEHTAMH,
UCIOJIb30BaTh NPUKUJIKY U OLIEHKY; BBIIOJHATh HEOOXOIUMBIE U3MEPEHUS;

. UCIOJb30BaTh  OYKBEHHYIO  CHMBOJMKY JUIsI  3alUCH  OOIIMX
YTBEpKACHUM, (OpMYII, BEIpaKEHUI, YpaBHEHMUIA;

. CTPOMTh HAa KOOPAMHATHOM IUIOCKOCTH TOYKM IO  3aJaHHBIM
KOOpAUHATaM, OIIPEAEIISITE KOOPAUHATHI TOYEK;

. YUTaTh W MCHOJB30BaTh HWH(POpPMALMIO, NPEICTABICHHYIO B BHJE

Ta0JIMILIBI, TUArpaMMBbI (CTOIOYATON UM KPYTOBOil), B rpa)uuecKOM BUJIE;
pemaTh NpocTeiie KOMOMHATOPHBIE 3a/1a4M IEPeOOPOM BO3MOKHBIX BAPHAHTOB.

ILnanupyembie pe3ybTarbl 00ydeHnsi aaredpol B 9 Kiacce
Auredpa
AJiredpanvecKue BbIPAKEHUSI
BbInyCKHMKHN Hay4aTCs:
- ONEpUpPOBaTh MOHATUAMH "TOXKAECTBO", "TOXIECTBEHHOE MpeoOpa3oBaHue",
peliaTth 3aa4u, coJeprkalie OykBeHHbIE JaHHbIE, padoTaTh ¢ popMyIamu;
- OIIEpUPOBATH NMOHATUAMH ''KBaAPATHBIM KOPEHB', IPUMEHATH €70 B BBIUNCIICHUSIX;
- BBINOJHATH NPEoOpa30BaHUE BBIPAKEHUHN, COAEPKAIIMX CTENEHU C IEJIbIMU
MOKa3aTeNsIMU U KBaJpaTHbIE KOPHU;
- BBINOJHATh TOXKJIECTBEHHbIE NPEOOpa3oBaHUs pAlUMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alreOpandyecKuMu ApoosmMu;
- BBIMNOJIHATH PA3J10KEHUE MHOTOYJIEHOB HA MHOKHUTEIIH.
BbInyCKHMK IOJIyYUT BO3MOKHOCTb:
- BBINOJHATH MHOTOIIArOBblE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKECHUH,
IPUMEHSIST ITUPOKHI HA0Op croco00B U MIPUEMOB;
- IPUMEHATH TOXJECTBEHHbIE MMPEOOPa30BaHUs AJI PEUICHUS 3a/1ay U3 Pa3IMuHbIX
paszienos Kypcea.
YpaBHeHust
BbInyCKHMK HAYYHUTBHCH:
- pemarb OCHOBHBIE BHJbl PALMOHAIBHBIX YPAaBHEHHUM C OJHOW IIEPEMEHHOU,
CUCTEMBI JIByX YPaBHEHUM C JBYMS IEPEMEHHBIMH;
- IOHUMAaTh YPABHEHUE KAK BAXKHEUIIIYI0O MATEMATUYECKYIO0 MOJEIb JJIsl OIMUCAHUS U
U3YYEHHUS] Ppa3HOOOpa3HBIX peajbHbIX CHUTYyallMil, pelarb TEKCTOBbIE 3aJayd
anreOpanyecKuM METOJIOM;
- TMPUMEHSATH TpadUyecKue MPEJICTABICHUS [JIi UCCIENOBAHUS YpPAaBHEHMIA,
MCCJIEIOBAHMS M PELIEHUSI CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMHU.
BbinyCKHMK MOJYYUT BO3MOKHOCTb:
- OBJAJCTh CIELHAIBHBIMU NPUEMAMU PEIIEHUs YPAaBHEHUN M CHCTEM YpPaBHEHUM;
YBEPEHHO MPUMEHSATH almapar ypaBHEHUH IJIsl pelIeHHUs pa3HOOOpa3HBIX 3a/1ay U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, IPAKTUKH;
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- MIPUMEHATH TpaPuUecKue MPECTABICHUS ISl UCCIEIOBAaHUSI YPABHCHHM, CUCTEM
ypaBHEHUH, coJiepKalnux OyKBEeHHbIE KOI(PPUIIUEHTHI.
HepaBencrBa

BbinyCKHHK HAYYUTHCH:
- IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOIIIEHUEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABECHCTB,
- pemiatb JUHEHWHBbIE HEPABEHCTBA C OJHOM TEPEMEHHOW U HMX CHUCTEMBI; peuiaTh
KBaJpaTHBIC HEPABEHCTBA C OMOPOH Ha TpaPUIECKUE TIPEICTABICHNUS,
- TIPUMEHSATH alapaT HEepPaBEHCTBA IS PEIICHUs 3a7a4 WX Pa3IMYHBIX pPa37eiioB
Kypca.
BbInyCKHHK MOJYYUT BO3MOKHOCTh:
- OCBOUTH pa3HOOOpa3HbIC TMPUEMBI TOKA3aTEIIbCTBA HEPABEHCTB; YBEPEHHO
MIPUMEHATH anmapaT HEPaBEHCTB IS PEIICHUS Pa3HOOOPA3HBIX MAaTEeMAaTHYECCKUX
3a/1a4, 3a71a4 U3 CMEXHBIX MPEIMETOB U MIPAKTUKH;
- IPUMEHSThH rpaduyecKue MpeCTaBICHUs IJIs HCCIIEeOBAaHUS HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIepKaIINX OYKBEHHbIE KOA(P(DUIIMESHTHI.

YucnaoBbie MHOKECTBA
BbinyCKHUK HAYYUTCH:
- TIOHMUMAaTh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C TOHSTHEM MHOXKECTBA,
BBITIOJIHATH OTNEpaIlii Ha MHOYKECTBAMU;
- ACTIOJIh30BaTh HAYaIbHBIC MIPEACTABICHHUSI O MHOXECTBE JCHCTBUTEIHHBIX YHCEIL.
BbInyCKHHK MOJYYUT BO3MOKHOCTD:
- pa3BUBATh MIPEICTABIICHUE O MHOXKECTBAX;
- pa3BUBaTh MPEACTABJICHHE O YHCIIC M YHCIOBBIX CHUCTEMax OT HATypaJbHBIX JI0
JEHCTBUTEIHHBIX YUCEIT;, O POJIM BBIUMCICHUHN B IPAKTHKE;
- pa3BUBAaTh W YIIyOUTh 3HAHWS O JCCATUYHOW 3allMCH JICHCTBUTEIIBHBIX YHCEI
(mepuoaMvecKue U HEMEPUOTUIECKUE JPOOH).

DOyHKUUA

BoinyCKHUK HAYYUTCH:
- TIOHMMaTh W WCHOJB30BaTh (YHKIIMOHAJIBHBIE TOHATHS, S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHNSA);
- CTpOUTHh TpaduKu >JIEMEHTAPHBIX (YHKIIMMA, HCCIENOBAaTh CBOMCTBA YHUCIOBBIX
(GyHKIIMN Ha OCHOBE M3yUCHHUsI IOBEICHUS UX TPa(UKOB;
- TTOHUMaTh (PYHKITMIO KaK BAXKHCUIIYI0 MATEMaTHYECKYH0 MOJEIb IS OMUCAHUS
IIPOIIECCOB M SBJICHUH OKPY’KAIOIIET0 MUPa, TPUMEHATh (DYHKIIMOHAIBHBIN S3BIK JIIS
OTMCAHMS M MCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3UICCKUMU BETUIMHAMM;
- IOHUMATh M MCTIOJIb30BaTh SA3BIK IMOCIEA0BATEILHOCTEH (TEPMHUHBI, CHMBOJIMYCCKUE
0003HaYEeHU);
- TPUMEHATH (POPMYJIBI, CBSI3aHHBIC C aApPUPMETHYCCKON H TeOMETPHUCCKOU
MPOTPECCUsIMU, W ammapaT, CHOPMHUPOBAHHBIM TPU HM3YUYEHUHU JPYTHX Pa3JeioB
Kypca, K pEIIeHUIO 337249, B TOM YHCJIe C KOHTEKCTOM U3 PEATbHOM KU3HH.
BbInyCKHHK MOJYYUT BO3MOKHOCTh:
- TPOBOJAWTH WCCIICIOBAHUSA, CBS3aHHBIE C W3YYCHHUEM CBOWCTB (DYHKIUH, B TOM
YHCJIe C MCTIOJB30BAaHNEM KOMITBIOTEPA; HA OCHOBE Ipa)MKOB M3yUYEHHBIX (YyHKIIUN
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CTOUTH 00Jiee CIOXKHBbIE rpauKu (KyCOUHO-3aJaHHbIE, C "BBIKOJOTHIMU" TOUYKAMH U
T. 1L.);
- HCHOJb30BaTh (PYHKIMOHAIBHBIE IPENCTABICHUS W CBOMCTBA (QYHKUMHA s
pelIeHrsT MaTEMaTUYECKUX 3aa4d U3 Pa3IMuHbIX pa3/ieloB Kypca;
- pemaTth KOMOMHUPOBAHHBIE 337a4l C IPUMEHEHUEM (OPMYJI N-T'O YIEHA U CYMMBI N
HEPBBIX UYIEHOB apU(PMETUUECKONM U T'€OMETPUUYECKOM MPOrpeccuid, MPUMEHsSI NpU
ATOM anmnapar ypaBHEHUN U HEPABEHCTB;
- TOHUMAaTh apU(PMETUYECKYI0 U TEOMETPHUYECKYI0 MPOrpeccuu Kak (yHKIUU
HATYpaJIbHOTO apryMEHTa; CBS3BIBATh apU(PMETHUECKYIO MPOTPECCHUIO C JIMHEHHBIM
POCTOM, TEOMETPUYECKYIO - C SKCIIOHEHIIUAIIBHBIM POCTOM.

DJIeMeHTBhI PUKJIATHON MaTeMaTUKH
BbinyCKHMK HAY4YUTCH:
- UCII0JIb30BaTh B XOJ€E PEIICHMS 3a/1ay 3JI€MEHTApHbIE MPEJCTaBICHUS, CBSI3aHHBIE C
NpUOIMKEHHBIMU 3HAUYECHUSIMU BEJIMYUH;
- UCIOJIb30BaTh MpOCTeHIIne crocoObl MPEACTAaBICHUS U aHalu3a CTATHUCTUYECKUX
JaHHBIX;
- HaXOJUTh OTHOCUTENBbHYIO YaCTOTY U BEPOATHOCTH CIy4aifHOTO COOBITHS;
- pewmwaTh KOMOMHATOpHBIE 3a/Jadydl Ha HAaxOXICHHE 4YHCla OOBEKTOB WIU
KOMOMHALIUH.
BpInyCKHMK IOJIy4YUT BO3MOKHOCTb:
- MOHATb, YTO YMCIIOBBIE JAaHHBIC, KOTOPBIE HCIOJB3YIOTCA HJIs XapaKTEPUCTHKU
00BEKTOB OKPYKAIOLIEro MHUPA, SBJIAIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMU, YTO
M0 3alucy MNPUOJMKEHHBIX 3HAYEHUH, coAepKalumxcs B HH(POPMALMOHHBIX
MCTOYHHMKAX, MOXHO CYAUTH O MOTPEUTHOCTH MPUOIHKEHUS

- TIOHSITh, YTO MOTPEIIHOCTh Pe3yjIbTaTa BBIYUCICHHUHN JOJKHA OBITH COM3MEpUMa C
IIOIPEITHOCTHIO UCXOHBIX JAHHBIX;

- TpUOOPECTH NIEPBOHAYATILHBIN OMBIT OpraHU3aluy cOopa JaHHBIX MPU MPOBEICHUU
ompoca OOIIECTBEHHOTO0 MHEHUS, OCYIIECTBISATh WX aHalu3, MPEeJCTaBIsATh
pe3yNbTaThl OMPOCa B BUJIC TAOJIHIIBI, TUATPAMMBI;

- TPUOOPECTH OMBIT TMPOBEIACHUS CIYYalHBIX OSKCIIEPUMEHTOB, B TOM 4YHUCJE C
MIOMOIIBIO KOMITBIOTEPHOTO MOJICIIMPOBAHNSI, UHTEPIIPETALUUA UX PE3YJIbTATOB;

- HAYYUTHCSI HEKOTOPBIM CHEIMATIBHBIM MPUEMAaM PEIICHUS] KOMOUMHATOPHBIX 3aj1a4.

Conep:kanue y4eOHOro Kypca ajareopsl 9 kiaacca
IHoBTOpenne Kypca ajaredpn! 8 kiacca (5 4acoB)

Hepasencrpa (18 uac)
YucnoBble HepaBeHCTBA. OCHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB. ClOXKEHUE U
YMHOXCHHE  YHUCJIOBBIX HEpaBeHCTB. (OLEHHBaHUE 3HAYECHHUS  BBIPAKECHUS.
HepaBencta ¢ onHON mepeMeHHOW. PemeHne HEpaBeHCTB C OJHOM NEPEMEHHOM.
YucnoBble npoMexyTKu. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.
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Cucrembl pallMOHAIBHBIX HEPABEHCTB ¢ MOAYIsIMU. MppanroHanbHble HEPABEHCTBA.
Paccyxnenus or mnpoTMBHOro. MeToa HCIONBb30BAaHUS OYEBHJIHBI HEPABEHCTB.
Meron npuMeHEHHMs paHee JOKa3aHHOIO HEPABEHCTBA. MeToa TIeoMeTpUYecKOu
UHTEPIPETALNN.
KBaaparuunasa pynkuus (24 yacos)

[ToBTOpeHne u pacmupeHue cBeaeHu o ¢yHknuu. CsolictBa ¢(yHKuuu. Kak
noctpouth rpabuxk ¢ynkuuu y = kf(x), ecnu uzBecten rpadpuxk dynknuu y = f(x).
Kak moctpouts rpaduku Gynknuit y = f(X) + b u y = f(x + a), ecnim uzBecten rpaduk
¢yuknn y = f(x). KBagpatuunas c¢ynkius, e€ rpaguk u cBoiicTBa. Pemienue
KBaJpaTHBIX HEPABEHCTB. PelieHne paunoHalbHbIX HEPAaBEHCTB. MeTO/] MHTEPBAJIOB.
Cucrembl ypaBHEHUI € IByMsl IEpEeMEHHBIMU. PerieHue 3a1ad ¢ MOMOIIbI CUCTEM
ypaBHeHUM BTOpol creneHu. Kak moctpouts rpaduk (yHKIMH , €CIUM U3BECTEH
rpa@uk QyHKINH .

DJ1eMeHThI NPUKJIaaHoH MaTeMaTuku (19 yacoB)
Matematuueckoe MozenupoBaHue. llporeHtHble pacuérel. AOCONIOTHas H
OTHOCHUTENbHAsT morpemHocTu. [lpubnmkénnpie BbrunciaeHus. OCHOBHBbIE IpaBUIIA
KOMOMHaTOpuKkH. YacToTa M BEpPOSITHOCTH CilydailHOro coObiTusi. Knaccumueckoe
onpeaeeHue BEpOATHOCTU. HavanbHbIE CBEIEHUS O CTATUCTHUKE.

Yucaosble nmociaeaoBarejbHocTH (19 yaca)
YucnoBsle mocaea0BaTENbHOCTH. ApudmeTndeckas nporpeccusd. Cymma n nepBbIX
YIEHOB apupMeTnyeckord mnporpeccuu. l'eomerpuueckas mnporpeccud. Cymma n
MEpPBbIX  YJEHOB  reoMmeTpuueckod  mporpeccun. Cymma  OECKOHEUHOM
reOMETPUYECKON MMPOTPECCHH.
IHoBTOpEeHue U cucremaru3anus yueoOHoro marepuaJja (17 yacos)
VYnpaxHeHus A NOBTOpeHus Kypcea 9 kiacca. itoroBasi KOHTpoJibHas padora.

HUroro -102 yaca
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TEMATHYECKOE IINIAHUPOBAHUE
AJIT'EBPA 9 KJIACC
3 yaca B Heaemo, 102 gaca B rofg

Ne Koua-
YPOK Tema ypoxa, pa3nena BO
an/n 4acoB

IloBTOpeHne Kypca ajaredpbl 8 kiacce S

1 | PannoHanbHbIE BHIPAXKEHUS 1
2 | KBagpartsbie kopHu. [lelicTBUTEIbHBIC YHCIa 1
3 | KBagparnsle ypaBHEHHs 1
4 | TloBropeHue u cucteMaTu3aluy yueOHOTro MaTepraia 1
5 | Bxoanast KOHTpobHas paboTa 1
HepaBencrBa 18

6-8 | UncmoBbie HEPaBEHCTBA 3
9-10 | OcHOBHBIE CBOMCTBA YHUCIOBBIX HEPABEHCTB 2

11- | CnoxxeHue YUCIOBBIX HEPABECHCTB U YMHOXKEHUE YHCIIOBBIX HEPABEHCTB. 2

12 | OuenuBaHue 3HAYCHHS BBIPAKEHUS .

13 | HepaBeHncTBa ¢ 01HOM NIEpeMEHHOM 1

14- | Pemenue JIMHEWHBIX HEPABEHCTB C OJJHOM 1epeMeHHo. YucaoBbie 3

16 | npoMexyTKu

17- | Cucrembl TMHEMHBIX HEPABEHCTB C OJIHOM nepemMeHHoi [lepeceuenue 5

21 | YMCIIOBBIX MPOMEKYTKOB

22 | [loBTOpEHME M cHCTEMAaTH3AIMN Y4eOHOTO MaTepraa 1

23 | KonuTpoabHas padora Nel mo reme «HepaBeHcTBa» 1

KBaaparuunas pynkuus 24

24- | TloBTOpEHNE U pacIIMpEeHNe CBeIeHUH O (QYHKIIUU 2

25

26- | CoiicTBa (QyHKUHUH. 3

28

29 | [Toctpoenwue rpaduka ¢pynkuun y=Kf(X) 1

30- | IMocrpoenue rpaduka ¢pynkuuu y=Ff(x)+b, f(x+a) 3

32

33- | KBagparnunas ¢pyHkiums, ee rpaguk U CBOHCTBA 4

36

37 | KoutpoabHas paGora Ne2 mo Teme «KBaaparuuHasi (yHKOHs, ee 1

rpauk 4 CBOMCTBA»

38- | Pemenue kBaJipaTHBIX HEPABEHCTB. AJITOPUTM PEIICHUS KBAIPATHBIX 3

40 | HEpaBEHCTB

41- | Cuctembl ypaBHEHUH C ABYyMs IepeMeHHbIMU [ padudeckuii MmeTon 5

45 | pelieHusl CUCTEM YpaBHEHUH C ABYMs NMEPEeMEHHbIMU+++++
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46 | [loBTrOpeHue u cucteMaTu3aluy yueOHoro Matepuana+ 1
47 | KouTpoabHas padora Ne3 no teMe «HepaBeHcTBa M cMCTEMbI 1
YPABHEHUI»
DJIeMeHThI NPUKJIATHON MaTeMATUKHU 18
48- | MareMaTtnueckoe MOJICINPOBaHUE. 4
51
52- | IIpotieHTHBIE pacUeThl 2
53
54- | AGcomoTHas 1 OTHOCUTEIbHAS IMOTPEITHOCTH 2
55
56- | OcHoBHBIE MpaBuiia KOMOMHATOPUKU. KOMOMHATOPHOE MPABUIIO CYyMMBbI 3
58
59- | YactoTa 1 BEpOSITHOCTh CITy4aifHOTO COOBITHUS 2
60
61- | Kimaccuueckoe omnpeseneHre BepOSTHOCTH 2
62
63- | Hauanbnble cBegenus o ctatuctuke. Coop naHHbIX. CriocoObl 2
64 | mpencTaBiieHHs] TaHHBIX U UX aHAJIN3
65 | KonrpoabHas padora Ned mo teme «JieMeHTbI MPUKJIATHON 1
MaTeMATUKU»
YucoBble MOCT€10BATEILHOCTH 19
66- | YUuciioBble MOCIE0BATEILHOCTH 2
67
68- | Apudmernyeckas nmporpeccus 3
70
71- | CymMa N nepBbIX WICHOB apu(PMETHUECKOIN MpOorpeccuu 3
73
74- | 'eomeTpuyeckas mporpeccus 3
76
77- | CymMa N nepBbIX WIEHOB F€OMETPUUYECKOUN MpOrpeccuu 3
79
80- | CymMa GecKOHEYHOM reOMETPUIECKON MPOTPECCUH 3
82
83 | IloBTOpeHHe U cucTeMaTU3allui y4eOHOTO MaTepuasa 1
84 | KourpoabHas padora Ne5 nmo teme «UncJa0BbIe MOCTET0BATETbLHOCTH » 1
IloBTOpPEHME U cUcTEeMAaTH3ALMS NPOIIEHHOT0 MaTepHuaJia 18
85- | roroBoe moBTOpeHME MpoOiIeHHOTr0 Marepuana. MtoroBass koHTponbHas | 18
102 | pabora
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YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

VYuebnuk Anrebpa 9 kimacca Mepsnsik A.I'. M: [Ipocesmenne 2023

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckoe nocobue 1o anredpe E.B. bynko, A.I'. Mep3sik, B.b. Ilononckuii, M.C. Sxup

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. resh.edu.ru

2. yaklass.ru
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