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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA O0ECIEYMBAET U3YUYECHHUE IPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHMs W JJI1 TOBCEAHEBHOW Ku3HU. Pa3zButue vy
OOy4arolMXCs HAYYHBIX TPEJACTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKEHHUS MAaTEeMaTUYECKOW HayKOH
SABIICHUI W TIPOIIECCOB B TPHUPOJE U OOIIECTBE, POJM MaTEeMATHYECKOTO
MOJICTHPOBAaHUS B HAYYHOM I[IO3HAHUM ¥ B TIPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX
JUIA  aianTaidl B COBpeMEHHOM mnudpoBoMm obmiectBe. M3yuenue anreOps
o0ecrieunBaeT  pa3BUTHE yMeHHS  HaOmIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHUS, CHIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBHIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYIHPOBATH
yTBepkaeHus. OcBoeHUEe Kypca anreOpbl 00ecreyuBaeT pa3BUTHE JIOTMYECKOTO
MBIIIUICHUS OOYYalOIIUXCsl: OHU HCIMOJB3YIOT JEAYKTUBHBIE M WHIYKTUBHBIC
paccyxzeHusi, 0000IIeHre M KOHKPETH3alUio, a0CTparMpoBaHUE W aHAJIOTHIO.
OOyueHue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIBHOU
JESITEIbHOCTH  O0ydaroluxcs, I[03TOMY CaMOCTOSTENbHOE peIleHue 3ajad
00yJaroUMMUCS SIBISIETCS peain3alueil AesITeIbHOCTHOTO PUHIUIIA 00yUYEeHMSL.

B crpykrype mnporpammbl yueOHOro Kypca «Amnredpa» yriyOiE€HHOTO
U3yYEHUs OCHOBHOE MECTO 3aHHMAIOT COJAEP)KATEIbHO-METOJNYECKUE JIMHUM:
«Yucna ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHUCTBYS €
ApyrUMU €ro JMHusAMU. B Xoxe u3ydeHus Kypca 0OydaromIMMCS MNPUXOIUTCS
JIOTHYECKH PacCyXk1aTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B MpOrpamMMmy yueOHOro Kypca «Airedpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TIPEACTaBIEHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTHUYecKOro
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEpPCATBHOTO MaTeMaTH4ecKoro s3bika. ColepikaTelnbHONH M CTPYKTYpPHOU
OCOOCHHOCTBIO y4eOHOTo Kypca «Anredpa» SBISETCS €ro HMHTErPUPOBAHHBIN
XapakxTep.

Conmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOT0 MBIIIICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS



CBA3aHO C pALMOHAIBHBIMM M HUPpPALMOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHUEM
IIPEACTABICHUA O JEUCTBUTEIIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMHUPOBAHMIO y OOyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiell peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus y4eOHbII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BbIpaKEHUU. Anredpa IEeMOHCTpUPYET 3HAUCHHE MAaTeMaTHKW KakK S3bIKa IS
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUsA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3amaum oOydeHuss anredpe BXOAST TakKe JdajbHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJIHMMOIo, B YAaCTHOCTH, Jis
OCBOGHHS Kypca HHPOPMATUKH, M OBJIAJCHUE HaBbIKAMHU JEAYKTUBHBIX
paccyxnenuii. IIpeoOpa3oBaHue CHUMBOJBHBIX (DOPM CIOCOOCTBYET pPA3BUTHIO
BOOOpaKeHHUs, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKOW MOJIEeTU
JUTSL OMIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydyeHne Mmarepuana CrHocOOCTBYET Pa3BUTHIO Yy OOYy4YaIOIIMXCSA
YMEHUS UCIOJIb30BATh PA3JINYHbIE BEIPA3UTENIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CUMBOJHMYECKOro, rpaduyeckoro, BHOCUT BKJIaJI B (popmupoBaHue
IPEACTaBICHUN O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrinyonénnbrit Kypc anreopbl XapaKTepU3yeTcs U3YYEHHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amady. AnreOpa SBISETCS S3BIKOM U ONUCaHUST OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTEMAaTHYECKOro MoaenupoBanus. [Ipu
ATOM caMU OOBEKThl MATEMAaTHYECKUX YMO3AKIIOUCHUW WU TPUHSITHIE B anreodpe
OpaBWjia UX KOHCTPYHPOBAHUSA CIOCOOCTBYIOT (POPMHUPOBAHUIO  YMEHHI
00OCHOBBIBaTh U JJOKa3bIBaTh CYXJACHHS, pa3BUBAIOT MaTEMaTHUYECKYIO MHTYHIIHIO,
KpaTKO U HaIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO U3 BEAYIIUX MECT B
(GopMUpPOBaHUU HAYYHO-TEOPETHUECKOTO MBIIIUICHUS 00Yy4arOmUXCsl.

CornacHo yyeOHOMY IUIaHy B 9 Kiaccax u3ydaeTcsi yu4eOHbIN Kypc «Ajredpay,
KOTOPBI BKJIFOYAET CJIEAYIOLIME OCHOBHBIE pa3fesbl coaepkaHus: «Ywucia u
BBIUHUCIICHUS», «ANreOpanyeckue BBIPaKEHUS», «YPABHEHUS U HEPABEHCTBA,
«DyHKIUNY», «INEMEHTbl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSITHOCTH.

Ha u3ydenue yueOHOTO Kypca «Anredpa» otBoautcs B 9 kimacce — 136 gacon
(4 yaca B HeIeIIO)



COAEPXAHUE OBYUYEHUA

9 KUIIACC

Yucia v BbIYMCICHUS

Kopenp n-ii crenmenn u ero cBoicTBa. CTeneHb € palMOHAIbHBIM
[I0Ka3aTesieM U €€ CBOKCTBA.

AJire0OpanydecKue BbIpasKeHU s

ToxaecTBeHHbIE NPeoOpa3oBaHUS BBIPAKEHUN, COAEpKAIIMX KOpeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBHIPAKEHUN, COACPIKAIIUX CTEIEHb C
palMOHATIBHBIM [TOKA3aTEIIEM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJPAaTHOr0 TPEXUJIEHA HA JUHEWHBIE MHOKUTEIIN.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl TIpUMEHEHU METOJ0B PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpadUyecKoro METo/Aa MPU PEIICHUH
ypaBHEHUM 3-i U 4-i CTENIEHE.

Pemenue apoOHO-paliMoHaNbHBIX YPaBHEHUN.

Peuienre cucrem ypaBHEHUN C IBYMs TEPEMEHHBIMU. PellieHre mpocTenmmx
CUCTEM HEJTMHEHHBIX ypaBHEHHMU C NByMs TNepeMeHHbIMH. ['paduueckuii MeTon
pelIeHnsl CHCTEMbl HEJIMHEHMHBIX YpaBHEHUM C AByMs NepeMeHHbMU. Cucrema
IBYX HEJIMHEWHBIX YPaBHEHHI C JBYMS MEPEMEHHBIMU KaK MOJENb PEalbHOMN
CUTyaluu.

YuciioBele HepaBEeHCTBA. PenieHne NTMHEHMHBIX HEPABEHCTB. JloKa3aTelbCTBO
HEPaBEHCTB.

KBagpaTHbie HepaBeHCTBa C OJHOW MEPEMEHHOW. PelieHue KBaapaTHBIX
HEPABEHCTB IpapiuecKuM METOJOM U METOJIOM MHTEpBaNOB. MeTo MHTEPBAJIOB
IUTsL pallMOHAIBHBIX HepaBeHCTB. [IpocTeiinine HepaBeHCTBA C MAPAMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € ITIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMH. PelieHue HepaBeHCTBA € JBYMS
nepeMeHHbIMH. CHCTEMBI HEPaBEHCTB C JBYMs TMepeMeHHbIMH. [ 'paduueckwii
METOJ| PEIIECHUSA CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHU.

DyHKIUN

Oynkmus.  CBoiictBa  GyHKIMA:  Hymd  QYHKIWH,  OPOMEXKYTKH
3HAKOTOCTOSHCTBA (DYHKITUHU, TIPOMEXYTKH BO3pACTaHWsA W yObIBaHUS (DYHKIINH,
4ETHBIC U HEUETHBIC (DYHKIIMH, HANOOJIbIIIEEe U HAUMEHBITIee 3HaYCHUS (YHKITUU.

KBagpatnunas ¢Qynkuuss u e€ cBoicTtBa. Hcnonp3oBaHHE CBOMCTB
KBagpaTuyHo  (GyHKuuu 1ns  pemeHuss  3agad.  [loctpoenme  rpaduka
kBagpatuyHoil (Qynkuuu. I[lonoxkenue rpaduka KBaapaTUYHOW (QYHKIUU B



3aBHCHMOCTH OT ¢& kooddummentos. 'padukn GpyHkimii y =ax2, y = a(x —m)°u'y
= a(x — m)* +n. IMoctpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO TPEOOPA3OBAHHIL.

HpoOHo-nuneitnas @ynkuus. MccnenoBanue QyHKIui.

®yHKIMA Y = X' ¢ HATYpaIbHBIM TIOKa3aTeneM N u €& rpaduk.

YucJi0BbIC OCTEA0BATEIbHOCTH M MPOrPeCcCuH

[lonstue wumcinoBoil mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUYHbIE
mocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEAO0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomiass  (yObIBaromiasi)  mociegoBaTedbHOCTh.  CrocoObl  3a/laHus
NOCJIEIOBATENIbHOCTU: ONMKCATENbHbIN, TaOJUYHbINA, C MOMOIIbI (OpMYNbI N-TO
YJI€HA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTnyeckoil u reoMerpuueckoil mporpeccuit. dopmynasl N-ro  uigeHa
apu(pMEeTHYEeCKO U reoMeTpuyecKkor mnporpeccuil. GopMysnbl CyMMBI MEPBBIX N
YJICHOB apu(METUUECKOH U TeOMETPUYECKO mporpeccuil. 3ajlayu Ha MPOIICHTHI,
OaHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpenacraBieHne O CXOAMMOCTH MOCJIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yObIBaIOIIEH T€OMETPUUYECKOM IPOrPECCUH.

Meton matematuyecko uHAykuuu. [Ipocrenmme npumepsl.

JIeMeHThl KOMOMHATOPHKH, CTATUCTHKH U TEOPHH BEPOATHOCTEM.

MHOX€ECTBO, 2JIEMEHT MHOXECTBA, NOJIMHOXecTBO. Ormepauun Haj
MHOKECTBaMH: OOBEAMHEHHUE, IepeceueHue, aomnogHeHue. CBoiicTBa omnepanuii
HaJl MHOXECTBAMH: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, pPaCIpEACIUTEIBHOE,
BKJItOUeHMs. Vcnonbp3oBaHue rpaduueckoro NpPEeACTaBICHUS MHOXKECTB s
OIMCaHUs PEaJIbHBIX MPOLIECCOB U SBICHUMN, IPU PELICHUH 3aa4.

KombOunatopueie 3amaun. CraTtuctuka — pausaiH wHbopmanuu. IIpocrerimue
BEPOSITHOCTHBIE 3a/1a4l. DKCIEPUMEHTAIbHBIE TaHHBIE U BEPOSATHOCTH COOBITHH.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMbBI YHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY W  HACTOSUIEMY POCCHUHCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLICHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBI, K MCIOJIb30BAHUIOD ITHUX
JOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00S3aHHOCTEH Irpak/laHWHA U peau3aliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IpakJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha aKTUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKUX 3a/Jad
MaTE€MAaTHYECKON HAIMpaBJIE€HHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XWU3HU ISl YCICIIHOW MPOheCcCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ad, PEIICHHWH, PACCyXICHUU, YMEHHUIO BHUJIETH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 NO3HAHMS:

OpPUEHTAallME B JEITEIBHOCTH HA COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEYECKOU
JNEATENBHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYMMOCTH I PA3BUTHA LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMATHKH U MAaT€MaTHYECKOM KYJIbTYpOH KaK CpPEACTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOJIYYHs:



TOTOBHOCTBHIO TNPUMEHSTh MaTEMAaTHUYECKUE 3HAHUS B HHTEpPEcax CBOETo
3M0POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY W TAKOTO e MpaBa JPyroro 4ejoBeKa;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUU ISl PEIICHUS 3a/1ad
B 00JIACTM COXPAaHHOCTU OKPYXKAIOIIEW Cpenpl, IJIaHUPOBAHUSA TOCTYIKOB U
OIICHKM HX BO3MOXHBIX TMOCIEJACTBUM JJII OKPYXAIOIIEH Cpelbl, OCO3HAHUEM
100aJBLHOTO XapaKTepa IKOJOTHUECKUX MPoOJIeM U MyTel UX PelIeHUs;

8) ajanTanuM K U3MEHAWIIUMCS YCJIOBUSIM COUHMATLHON U NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy APYTUX JIIOACH, MpUoOpeTaTh B COBMECTHOU JEATECIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUH, POPMYIHUPOBATH UJIEH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUAX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh Ne(PUIMTH COOCTBEHHBIX 3HAHUUW M KOMIIETEHTHOCTEH, MIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JNeUcTBUs, (OPMYIHpPOBATH M OIEHUBATH PHUCKU U
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHS MPOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JICHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMH
JEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornueckue AecTBU:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUUYECKHX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHU JIJ1s1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (QOpMyIUpoOBaTh U  MPeOoOpPa3OBBIBATH  CYXKICHUS:
yTBEpPAUTEIbHBIC U OTpULIATEIIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;



BBISIBIIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

7eNaTh BBIBOJBI C HCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENLHO JOKA3aTe€IbCTBA MAaTEMATHUYECKHUX
(akTOB, BBICTpaMBaTh ApTryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATH METOJl MaTeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BbIOMpaTh crnoco0 penieHUs y4yeOHOM 3amaun  (CpaBHUBATh HECKOJBKO
BapUMaHTOB  peuleHusi, BbIOMpaTh  HaumboJee  MOAXOASIUA € y4€TOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTesibcKue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTh IO CaMOCTOSATENbHO COCTAaBJIECHHOMY IUIaHY 3KCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa,
3aBHCUMOCTEH 00BEKTOB MEXKy COOOH;

CaMOCTOSITENILHO (HOPMYIHPOBaTh OOOOIIEHMSI W BBIBOJBI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAONIONEHUS, HUCCIENOBAaHUS, OKCIEPUMEHTAa, OLICHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoIecca, a TaKKe BBIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3sBUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W  H30BITOYHOCTh HH(OpPMAlMM, JTaHHBIX,
HEOOXOAMMBIX JIJISl pEeLIeHUs 3a/1a4U;

BBIOMpATh, AaHAJIW3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh GopMy TpeAcTaBieHUS WHOOpPMAIMU ¥ HWILIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
cOopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe AeiiCTBUS
BOCIIPUHUMATH U (POPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMU U
HensiMH  OOIIEHHUS, SICHO, TOYHO, IPaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX U NHUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOJY PELICHUS 3aJ1a4H,
KOMMEHTUPOBATH MOJIYUYECHHBIN PE3YJIbTAT;



B XOJ€ OOCYXKIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelaeMol 3aJayud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COMOCTABIATh CBOM CYXACHHS C CYXACHUSIMHU JAPYTHMX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3jinuyuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynHpoOBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

IPEICTABISATh PE3yabTaThl PELICHUS 3aJa4H, YKCIIEPUMEHTA, UCCIIEI0BaHNUS,
MIPOEKTA, CaMOCTOSTEILHO BbIOMPATh (OpMAT BBICTYIJIEHUS C Y4ETOM 3aj]ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpHUH;

NOHMMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHJUBHIYaJTbHOU
paboThl MpU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jady, NPUHUMATH LEJb
COBMECTHOW JAESTENbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOH paboThl,
pacnpenensiTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3yJbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTsl (00CYyXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKJIajga B OOIIMIA pe3ysipTaT 10
KpUTEpUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI IS PEIICHUs B KU3HEHHBIX U YYEOHBIX CUTYaIUsX,
OpUEHTHPOBATHCS B PA3IUYHBIX MOJIXOJAaX NPUHATUA PELIEHUN (MHIUBHUIYaJIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pELICHHS 3aadyd (Wi €ro
4acTh), BBIOMpPATh CMOCOO peHieHus C Y4ETOM MMEIOUIUXCS PECcypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pelieHni ¢ y46ToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHUBAITNH U pedIIeKCHH;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PEIICHUH 3aJ]1ayH,
BHOCUTh KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJbTATA ACATEIBHOCTHA MOCTABICHHOM LIEIHU U
YCJIOBUSIM, OOBACHATh NPUYUHBI JOCTHKEHUS WIIM HEJOCTUKEHUS 1EIU, HAXOAUTh
omunOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXXaTh SMOLMHU TPU HU3YYCHUH MATEMAaTUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLICHKY PEIIeHUs 3aJauH.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy 00yueHus B 9 ki1acce 00yyaromuiics NOJyYUT CIEAYIOUE TPEAMETHBIE
PE3yIbTaTHI:

Yucaa v BbIYMCICHUS

CBoOOMHO oOmepupoBaTh MOHSATUSIMU: KOPEHb N-i CTENEHH, CTENEHb C
pallMOHANBHBIM TOKA3aTeNieM, HAaXOAUTh KOPEHb N-l CTENEeHU, CTENEeHb C
pallMOHAJIBLHBIM TIOKA3aTelIeM, HCIIONb3Yysl TPU HEOOXOIUMOCTH KaJbKyJATOp,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHU, CTENICHH C PAllMOHAIBHBIM MTOKA3aTEJIEM.

Hcnonb30BaTh MOHSATHE MHOXKECTBA JICHCTBUTEIBHBIX UHMCEN MPU PELICHUU
3a/1a4, MPOBEACHNUN PACCYKACHUMN U JOKA3aTEIbCTB.

CpaBHUBaTh M  yHOPSAJOYMBATH JEUCTBUTEIBHBIC YHCIA, OKPYIJISTH
JNEUCTBUTENIBHBIE YMCIIA, BBITIOJIHATH MPUKUAKY PE3YJIbTaTa BHIYUCICHUM, OLIEHKY
YUCIIOBBIX BBIPAKECHUM.

AJire0panyvecKue BbIpaKeHHU s

CB00OOIHO oOmEpUpOBaTh TMOHATHEM KBaJpaTHOTO TPEXUJEHa, HaXOIUTh
KOPHHU KBaJPaTHOTO TPEXUJICHA.

PackianpiBaTh KBaIpaTHBIN TPEXWICH HA TUHEMHBIE MHOKUTEH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHENHBIE W KBaJpaTHBIE ypaBHEHUS, YPAaBHEHHMS, CBOASIIHAECS K
HUM, IPOOHO-pAIIOHATIbHBIE YPaBHEHUS.

Pemiath HecllOXKHbBIE KBaApPATHBIE YPABHEHUS C MTAPAMETPOM.

Pemate nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIIOJIb30BaTh
METOJl MHTEPBAJIOB, M300pa)kaTh peEIIEHHWE HEPABEHCTB Ha YHUCJIOBOW MPSIMOIA,
3alUCHIBAaTh PEUIEHUE C TIOMOLIBI0 CUMBOJIOB.

Pemath cucteMbl IBYX JIMHEWHBIX YpPaBHEHUI C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SABIISIETCS JTUHEHHBIM.

Pemath HECIIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUHN C TAPAMETPOM.

[IpuMeHsITHL METOABI PABHOCHIBHBIX MTPE0Opa30BaHUM, 3aMEHBI IEPEMEHHOM,
rpaduyecKoro METoa MPU pelIeHUH YpaBHEHUH 3-1 U 4-1 CTereHe.

Pemate cuctembl  JIMHEMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKIIFOYAIOIIME KBagpaTHOEC HEPABEHCTBO, H300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCIJIOBOU NPSMOM, 3alMChIBATh PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate ypaBHEHMS, HEpPaBEHCTBA M MX CHUCTEMBI, B TOM YHCIE C
OTPaHUYECHUAMU, HAIPUMED, B LIEJBIX YUCIIAX.

[IpoBoaUTE MCCIIENOBaHNSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
npUMEHEHUEM Tpaduuecknx TpelncTaBieHu (yCTaHAaBIMBAaTh, WMEET JIU
YpPaBHEHUE WJIH CHCTEMA YPaBHEHUW PEIICHUS, €CIU HMMEET, TO CKOJbKO, H
npoyee).

Pemiath TekCTOBbIE 3ajauM anreOpaMvdeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUSI YPABHEHHM, HEPABEHCTB, UX CUCTEM.



Hcnonb3oBaTh ypaBHEHHs, HEPABEHCTBA M HX CHCTEMBI ISl COCTABIICHUS
MAaTEeMaTUYECKOW MOJEIM peaJbHOM CUTyallUd WM [PUKIAJIHOW 3axauy,
MHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YucaoBble M0CJI€10BATEJIbHOCTH W NMPOTrPeccuu

CBOOOIHO oOmNepupoBaTh MNOHATHSIMHU: 3aBUCUMOCTb, (YHKIMS, Trpapuk
GyHKUIMHU, TpsMas MPONOPUMOHAIBHOCTh, JUHEHHas (yHKOus, oOparHas
MPOMOPIMOHAIILHOCTD, Mapadosia, Tunepooia, KycCoOuHO-3a1aHHast PyHKIHS.

Uccnenosath pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA () yHKLIMIA:
00JacTh OMNpEeJeNeHHsl, MHOKECTBO 3HAYEHHH, HYyIM (YHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TMPOMEXKYTKM BO3pacTaHuss M yObIBaHWs, UYETHOCTh U
HE4YETHOCTh, HAMOOJIbIIIEe U HAUMEHbILIEEe 3HAU€HUS, ACUMIITOTHI.

Pacno3naBaTh KBajpaTuyHyro QYyHKIHIO 1O (GopMysie, TPUBOIAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 pealbHOU KU3HU, PUIUKH, TEOMETPUH.

Onpenensate moyioxkeHue rpaduka KBaJpaTUYHONW (YHKIMH B 3aBUCHUMOCTH
oT ¢ K03 PUITUEHTOB.

Ctpoutrb rpaduk KBaApaTU4yHOM  (QYHKIUH, ONUCHIBATH CBOMCTBA
KBaJIpaTUYHOU (PYHKIIMM 1O €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON (PYHKIIUU JJIs PEIICHUS 3a/1a4.

Ha npumepe kBagpatuuHoit ¢pyHkimuu crpouth rpaduk ¢pyakiuu y =af(kx +
b) + ¢ ¢ momorkio peodpaszoBanuii rpaduka Gyukmuu y=Ff(X).

WnnioctpupoBaTh ¢ TOMOIIBIO TpaduKka peasbHYl0 3aBUCHUMOCTb WIH
IPOIIECC MO UX XapaKTePUCTUKAM.

Apudmernueckasi 4 reoMeTpuYecKasi Mporpeccum

CB00OOIHO OMIEpPUPOBATH MOHATUSIMHU: TOCTIEIOBATEIILHOCTD, apudMeTHdecKas
U TeOMEeTpHUecKasi IPOrPECCUH.

3amaBaTh TOCIEOBATEIBHOCTH PA3HBIMH  CIOCOOAMU: OMHUCATEIBHBIM,
TaOJIMYHBIM, C IOMOIIBIO (OPMYITBI N-TO YJIeHA, PEKYPPEHTHBIM.

BbImoNHATS  BBIYHCIICHUS C  HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI IIEPBHIX N YJICHOB.

N300paxkaTh WIEHbl MOCIEJOBATEIPHOCTH TOYKAMU Ha KOOPAMHATHOMN
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMM IIOCIIEIOBATEIBHOCTAMH, B TOM
qHCcIie 33/1a4U U3 PEaNbHOM JKM3HHU (C MCIOJIb30BAaHUEM KaJlbKyJIsATOpa, HH(PPOBBIX
TEXHOJIOTHUH).

PacriozHaBaTh W NPUBOAUTH NPUMEPBl KOHEYHBIX M  OECKOHEYHBIX
MIOCJIEIOBATEIBHOCTEN,  OTPAaHMYEHHBIX  IOCJIEIOBATENIBHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIIUX) MOCIEI0BATEILHOCTEN.

HMmeTp npeacTaBieHne 0 CXOAUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMYy O€CKOHEYHO YOBIBaIOIIEH T€OMETPUUECKON TPOTPECCHUMU.

[IpuMeHsATh METOI MATEMATUYECKON MHAYKLIMU IPU PELICHUH 3aa4.



JIeMEeHTbl KOMOMHATOPUKH, CTATUCTHKYU U TEOPHH BEPOATHOCTEH
OnepupoBaTh MOHATHUSAMH: MHOXKECTBO, ITOAMHOKECTBO,  BBIIIOJHSATH
olmepaluyd HAJ MHOXECTBAMH: OOBEAUMHEHUE, NE€pPEeceueHue, JOMOIHEHHE,
MIEPEYUCIATD AJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.
Hcnonb3oBaTh Tpaduyueckoe Npe/ICTaBICHUE MHOXKECTB M CBSI3EH MEXITY
HUMM JJI ONMCAHMS IPOLIECCOB U SIBJIECHUM, B TOM YHCIIE NPU PEIICHUU 33134 U3
JIpYTruX y4eOHBIX MIPEAMETOB U KYpPCOB.
OnepupoBaTh NOHATUSAMU: CTOJIOYATHIE U KPYTOBBIE JUATPAMMBbI, TAOJIULIbI
JaHHBIX, CpeIHee apupMeTHIeCKoe, MeIMaHa, HauboJblIee U HauMEHbIIIee
3HAYEHUs BBIOOPKH, pa3Max BbIOOPKH, TUCHIEPCHS U CTaHIAPTHOE OTKIOHEHHE,
Clly4yaliHasi "3MEHYUBOCTb.
W3BnekaTs nHMOpMAIIHIO, TPEICTABICHHYIO B TA0IMIIAX, HA AUarpaMMax,
rpadukax.
CocraBisTh TabJIUIIBI, CTPOUTH IUArpaMMBbl U rpadKH HA OCHOBE JTaHHBIX.
OnepupoBaTh MOHATUSAMU: (PaKTOpUAN YKCIIA, IEPECTAHOBKU U COUETAHUS,
TpeyrojbHuK Ilackans.
[TpuMeHsTh TPaBUIIO MPOU3BECHUS MIPHU PEIICHUH KOMOMHATOPHBIX 3a/a4.
OnepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT, CIIYYailHbIA BEIOOP, UCTIBITAHUE,
AJIEMEHTApHOE cllydyaiiHOe COOBITHE (MCXO), KJIACCHUECKOE OIpeIeIeHHUE
BEPOSITHOCTHU CIIY4alHOT'O COOBITHS, ONE€pALK HaJl CIIyYalHBIMU COOBITHSIMH.
[IpencraBnsaTh HHGOPMALIKIO C TOMOLIBIO KPYTOB Difiepa.
PemaTe 3a1a4 Ha BBIYUCIIEHUE BEPOSATHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB
C TTIOMOIIIbI0 KOMOMHATOPHKH.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIIACC
HaumeHnoBanue KoJsimyecTBo yacoB DJ1eKTPOHHBbII
Ne pa3aesioB U TeM o0pa3oBaTe/IbHbIN
/m NPOrpaMmbl Bceero KonTposabHubie pecypc
padoThI
1 [ToBTOpeHue marepuana 6
8 kiacca
PanmonanbHbIE 21
2 | HepaBeHCTBA H  HX 1
CHCTEMBI
3 | CucreMbl ypaBHEHHIA 20 1
4 | Yucnossie GyHKIUU 27 2
5 | Ilporpeccun 22 1
DJIEMEHTHI 14
6 KOMOMHATOPHKH, 1
CTaTUCTHKH M TEOPHH
BEPOSITHOCTEN
[ToBTOpEHHUE, 26
7 000011IeHHE, 1
cUCTeMaTH3aIus
3HaHUHU
OBIIEE KOJIMYECTBO 136 7
YACOB I10 ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Anre6pa.- 9 kiacc. YueOHUK 111 00111€00pa30oBaTEIbHBIX OpraHUu3aIu:
yrayOJieHHBIH ypoBeHb. B 2 wactsax, aBtopel: A.I'. MopakoBud ,
H.I1.Hukomnaes u ap.,; noa penakuuei A.I'. Mopakosuua. M.: MHeMo31Ha

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

e Aunrebpa 7-9 knacc KonrponbHbie padboThl k yueoHuky A.I'. MopakoBuua,
H.IT.Hukonaesa (yrnyonenHsiit ypoBeHnb). ®I'OC — M. : Muemo3uHa

e Anrebpa. 9 xkiacc. CamocTosiTelbHbIE pa0OTHl. YTIIYOJEHHBIH YpOBEHb
dIoC TUTS yYaImuxcs 00111e00pa3oBaTeIbHBIX YUPEKICHUM/
JILA.AnexcanapoBa; -M.:Muemo3nHa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

. https://uchebnik.mos.ru

https://uchi.ru/

oge.sdamgia.ru
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