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INOACHUTEJIbHAS 3AIINCKA

AnreOpa sIBJISCTCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHa
o0ecreurBaeT U3y4eHUE JPYTUX JAUCIHUILTIH KaK €CTECTBEHHO-HAyYHOTO, TaK U TYMaHUTAPHOTO IUKJIIOB,
e€ OCBOGHHE HEOOXOIUMO ISl TPOJOJDKCHUsT 00pa30BaHUsl M JUIsl MOBCEIHEBHOW XW3HH. PazBurue y
00y4aromuXcsi HAyYHBIX MPEJICTABICHUI O MPOUCXOXKICHUH U CYIIHOCTH aareOpandecKux aOCTpaKIUid,
Croco0e OTpaKeHUS] MATEeMaTUYECKOW HAYKOH SIBICHHW W TPOIIECCOB B MPHUPOJE U OOIIECTBE, POIU
MaTEeMAaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM TO3HAHWH M B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHIO
HAay4YHOI'O MHPOBO33pPCHUA H KAUCCTB MBIIIJICHHA, HGO6XOI[I/IMBIX IJid aganTagii B COBPCMCHHOM
nuppoBoM obmiectBe. M3yueHue anreOpsl oOecrieurMBaeT pa3BUTHE yYMEHHs HAOJIOIaTh, CPAaBHUBATH,
HaxXoJuThb 3aKOHOMCPHOCTH, TpeGyeT KPUTUYHOCTHU MBIIIJICHUA, CHOCOGHOCTI/I APTYMCHTHUPOBAHHO
00OCHOBBIBAaTh CBOM JEUCTBHS, BBIBOABI, (OPMYIHPOBATH YTBepxkaeHUsA. OCBOGHHE Kypca aireOpsl
o0ecrieyrBaeT pa3BUTHE JIOTHYECKOTO MBINUICHUS OOYYarOIIUXCS: OHH HCIOJB3YIOT JIEAYKTUBHBIC U
WHIYKTHBHBIC pacCyXJeHusI, 0000IIeHne 1 KOHKPETU3aIUI0, adcTparupoBanue u aHainorui. O0ydeHue
aireOpe mperonaracT 3HaYUTEIbHBIH 00bEM CaMOCTOSTEIIBHON JESITEIbHOCTH 00YYarOIIUXCS, TIOATOMY
CaMOCTOSITEIILHOE PEIICHHE 3aJ1a4 OOYYaIOUIMMHUCS SIBIISCTCS peau3aliell NesITeIbHOCTHOTO TPUHIIHIIA
00y4eHwusI.

B crpykType mporpammMbl yueOHOro Kypca «Alredpay yriryOnEéHHOro M3y4eHHs OCHOBHOE MECTO
3aHUMAIOT COJCPIKATEILHO-METOJUUECKUE JIMHUU: «YHWcCia W BBIYUCIICHUS, «AnreOpanueckue
BBIDOKCHUS», «YpaBHEHUS U  HEPABCHCTBAY,

«DyHknuny. Kaxnaas U3 3TUX collepKaTeIbHO-METOAMYCSCKUX JIMHUIA Pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIeT U3y4eHUs Kypca, B3aUMOACHUCTBYS C JPYTUMH €ro JIMHUAMH. B Xo/1e u3yueHust Kypca 00yqaronmmcs
MMPpUXOAUTCA JIOTUYCCKU PACCYXKIaThb, HCIIOJIB30BATh TeOpeTHKO-MHO)KCCTBeHHBIfI S3pIK. B cBI3m ¢
3TUM B IporpamMmy y4deOHOro Kypca

«Anre6pa» BKJIFOYCHBI HCKOTOPBIC OCHOBBI JIOTHKH, MPCACTABJICHHBIC BO BCCX OCHOBHBLIX pasjaciiax
MaTeMaTUYecKoro  oOpa3oBaHUS M CIIOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAIONIMMHUCS  OCHOB
YHUBEPCAIILHOTO MaTEeMaTH4eCKOro si3bika. CopepiKaTeNnbHOW U CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO
Kypca «AnreOpay sIBISETCS €r0 MHTETPUPOBAHHBIN XapakKTep.

Conepxanne JTHHUU «YuWcla W BBIYHCICHUS» CIY)KHT OCHOBOH JUIS JajdbHEUIIETO0 H3YyUeHUS
MaTeMaTUKH, CHOCOOCTBYET Ppa3BUTHIO Yy OOYYaOIIMXCS JIOTMYECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMCHUS HOJb30BATHECA AJITOPUTMAaMH, a TAKKC HpI/IO6p€T€HI/IIO IMPaKTUYCCKUX HABBIKOB, HCO6XOI[I/IMBIX
JUIsL TIOBCETHEBHOM X M3HU. Pa3BUTHE MOHATUS O YKMCIIE Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
CBA3aHO C PpALMOHAIBHBIMH U HppallMOHAIBHBIMU 4YHCIIaMH, (OPMHpPOBAHUEM IMPEACTaBICHUN O
JICWCTBUTEIIFHOM YHCIe. 3aBEpUICHHE OCBOCHHS YHWCIOBOH JHMHUM OTHECEHO K CpelHeMYy o0Imemy
00pa3oBaHUIo.

COIlep)KaHI/IC ABYX aﬂre6pa1/1qecm/1x JIMHUN — ((AJ'II‘C6paI/I‘{CCKI/Ie BBIPAKCHUA» U «YPaBHeHI/IH u

HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00yUaIOIINXCSl MaTEMaTUYECKOT0 anmnapara, Heo0X0IuMOro

JUISL pelIeHUs 3a/1ad MaTeMaTHUKH, CMEKHBIX MPEIMETOB M OKPY Karollel peaibHOCTU. Ha ypoBHE OCHOBHOTO

oOmiero oOpa3oBaHus y4eOHBIM MaTepuai TPYNIUPYETCS BOKPYI pPALMOHANBHBIX BbIpakeHUH. AnreOpa
JEMOHCTPHUPYET 3HAYEHHE MATEMAaTHKHU KakK SI3bIKA JUI1 NOCTPOCHUS MAaTEMaTUYECKUX MOJENEH, ONMMCaHUs

MPOIIECCOB U SIBJICHUH peaabHOTO MUpa. B 3amaun oOyueHus anreOpe BXOAT TaKXKe JajdbHEHIee pa3BUTHE

AITOPUTMHUYCCKOI'0 MBIINUICHUA, HCO6XOI[I/IMOP0, B YaCTHOCTH, IJId OCBOCHHA KYypcCa I/IH(I)OpMaTI/IKI/I, )51

OBJIAAICHUC HABBIKAaMH IOCAYKTHUBHBIX paccyxcz(eHI/Iﬁ. Hp606p8.30BaHI/IC CHMBOJIBHBIX q)OpM CHOCO6CTByeT

Pa3BUTHIO BOOOPaKEHMsI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.
Copnepxanne (yHKIMOHATBHO-TPAUUECKOM JMHUM HAIEIEHO Ha MOJydyeHHE OOy4YaroIIUMUCS



3HAaHWM O (YHKIUAX KaK BaKHEHWIIEW MaTeMaTWYeCKOW MOJENW JUIsg OMHCAaHUS M HCCISIOBaHUS
Pa3HOOOPA3HBIX MPOIECCOB W SIBJICHWM B IpHpoae M oOmectBe. M3ydueHne marepuana CrocoOCTBYeET
pPa3BUTHIO y OOYYAIOLIUMXCSl YMEHHS HCIOJB30BaTh pa3IUYHbIC BBIPA3UTENbHBIE CPEACTBA S3bIKA
MaTeMaTUKH — CJIOBECHOTO, CHUMBOJIMYECKOr0, Tpaduyeckoro, BHOCUT BKJIaad B (opMHupOBaHHE
HpeI[CTaBJIeHI/Iﬁ O POJIM MAaTEMATUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIbTYPBI.

YrnyOon€HHbld Kypc aireOpbl XapakTEpU3yeTCs W3YYCHHEM JOTIOTHHUTEIHLHOTO TEOPETHUECKOTO
anmapara M CBS3aHHBIX C HUM METOJOB pELICHHsS 3aaay. AnreOpa SBISETCS SI3bIKOM JUIS OMHCAHUA
00BEKTOB M 3aKOHOMEPHOCTEH, CIY)KHT OCHOBOW MaTeMaTH4ecKoro mojaenupoBanus. [lpu stom camu
00BEKThl MaTEeMAaTUYECKUX YMO3aKIIIOUEHUN W TMPUHATHIE B anredpe MpaBMiia X KOHCTPYUPOBAHUS
crocoOCcTBYIOT (OPMUPOBAHHUIO YMEHHH OOOCHOBBIBATH U JIOKa3blBaTh CYXACHUS, DPa3BUBAIOT
MaTeMaTUYECKyl0 MHTYULMIO, KPATKO M HAIJIATHO PACKPHIBAIOT MEXAHHU3M JIOTMYECKUX MOCTPOSHUHN U
y4daT uX mpuMeHeHuro. Tem caMbIM anrebpa 3aHUMaeT OJHO U3 BEAYIIMX MECT B ((OPMHUPOBAHUH HAYYHO-
TEOPETUIECKOTO MBINUICHHS 00YJIarOIIHXCSI.

CornacHo yueOHOMYy IIaHy B 7-9 Kiaccax wu3y4aercss ydeOHbIH Kypc «AureOpay, KOTOPBIH
BKJIFOYAET CJICYIOIINE OCHOBHBIC pa3lieibl cojepkanus: «Hucna u BelUUCICHUS»,  «AJredpandeckue
BBIpQXCHHS», «YpaBHEHUS U HEPABEHCTBAY,

«DyHKIUN.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 408 yacos: B 7 kiacce — 136 yacos (4 yaca B
Heqeno), B 8 kiacce — 136 yacoB (4 yaca B Hezeno), B 9 kiacce — 136 vacoB (4 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Ymucsia U BBIYHCIIEHHSA

Panmonaneupie uncia. CpaBHEHHE, YNOPSIOYMBAHHUE M apuMeTHyecKue IEHCTBUS C
pauMoHaNIbHBIMU YncaamMu. YuciaoBas npsmasi, MOyJb YHCTIA.

CreneHb ¢ HaTypaJlbHbIM IOKa3arejeM M €€ CBOMCTBA. 3amuCh 4MCiIa B JICCITUYHOU
MO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3aaauy apudmernyeckuM criocobom. Pemienue 3amad w3 peaabHOU
MPaKTUKKA HAa 4acTWU, Ha JpOoOH, HAa MPOLEHTHI, IPUMEHEHHWE OTHOLICHUN U MPONOPUUN NpU
pellleHnu 3a1a4, pelIeHue 3a/1a4 Ha JBUKEHHE, paboTy, MOKYIKH, HAJIOTH.

Jenmumocts nenbix uncen. CBOHCTBA ACTMMOCTH.

IIpocteie u coctaBHble uncia. YEéTHbIe U Heu€THbIE yncna. [lpu3Haku nqenumocty Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBI U MPOU3BEACHUS LEIBIX YUCEI IIPH PEIICHUH
3a71a4 C MPAKTUYECKUM COJICPHKAHUEM.

HauGonpimmii 00muii genurens 1 HAaMMEHbIIee 00IIee KpaTHOE JABYX YHCET.

B3auMHo npocteie yucia. Anroput™m EBkinaa.

Jenenue ¢ ocraTkoM. ApudMeTHIECKHE OTepaIlui HaJl OCTaTKaMHU.

Anredpanyeckue BbIpasKeHUsI

Bripaxxenue C TEepEeMEHHBIMH. 3HaueHUE  BBIPAKCHUS C TEPEeMECHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEX/1y BETUYMHAMU B BUJI€ (JOPMYIIBI.

ToxnectBo. ToxxaecTBeHHBIE MPEOOPA30BaHUA ANTeOPanYeCKUX BBIPAKECHUI.
JlokazaTeabCTBO TOXKIESCTB.

Onnounensl. OHOWIEH cTaHAapTHOTO BuAa. CTEeneHb OHOUICHA.

MHorounensl. MHOTOUJIeH CTaH/IapTHOTO Buga. CremeHp  MHOrouieHa.
CrnoxxeHue, BBIYMTaHUE, YMHOXKEHUE U JieJleHHe MHoroudsjaeHoB. [IpeobpazoBanue 11e50ro
BBIpaKeHHs B MHOTOWIeH. KopHu MHOTOWIEHA.

@opMynbl COKpAlIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH JIBYX
BBIpQXEHHUH, KyO0 CyMMBI W Ky0 pa3HOCTH JBYX BBIPDQKEHUW, Pa3HOCTh KBAJIPaTOB JBYX
BBIPQXXEHHH, MPOU3BEACHNE PA3HOCTH M CYMMBI JBYX BBIPAKEHH, CyMMa U Pa3HOCTh KyOOB
JBYX BBIPaKCHUH.

PaznoxxeHue MHOTOWIEHa Ha MHOXUTENH. BbiHeceHHWe OOIIero MHOXHUTENS 3a CKOOKH.
Meroz rpynnupoBKH.

YpaBHeHus1 1 HEPaBEHCTBA

VYpaBHeHnue ¢ ogHoM mepemeHHOW. KopeHb ypaBHeHus. CBOWCTBAa YpaBHEHUW C OIHOM
NepeMeHHON. PaBHOCHIIBHOCTD ypaBHEHUH. YpaBHEHUE KaK MATEeMAaTHYECKash MOJIEIb PEAIbHON
CUTYaIHH.

JIuneliHoe ypaBHEHHE C OJHOM NEpeMEHHOW. UWCIo KOpHEH JMHEHMHOTO YpaBHEHUS.
Pemienue TEKCTOBBIX 3aJay C NOMOLIBIO JIMHEMHBIX YpaBHEHUW. JIMHENWHOE ypaBHEHUE,
cozepIKallee 3HaK MOZYJISL.

VYpaBHeHHe C [ByMS TepeMeHHBbIMU. [paduk NUHEHHOrO ypaBHEHUS C JABYMs
nepeMeHHbIMH. CUCTeMbI JIMHEWHBIX YpaBHEHUN ¢ ABYMs mepeMeHHbIMU. ['paduyeckuit MmeTosq
pEUIEHHs] CUCTEMBI JIMHEHHBIX YPABHEHUM C JABYMSI IEPEMEHHBIMU. PellieHne CUCTEM JIMHEHHBIX
YpaBHEHUH C JIByMs MEPEMEHHBIMH METOJIOM IOJICTAHOBKH U METOJOM clioxkeHus. Cucrema
JIBYX JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU KaK MOJIEIIb PEAJIbHOWM CUTYALUU.

DOYyHKUMHU



Koopaunara touku Ha mnpsimoi. UucioBble NpoOMExXyTKH. PaccTosiHue Mexay IByMst
TOYKAMU KOOPAMHATHOW MPSAMOI.

[IpsmMoyronbHas cuctemMa KoopAwHAT. AOcuMcca W OpIMHATa TOYKH Ha KOOPAMHATHOMN
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynaMu. YteHue TrpadUKOB pPeaTbHBIX
3aBUCUMOCTEH.

OyHKIMOHATBHBIE 3aBUCHMOCTH MEXy BenumuuHamu. [lonartue QyHkumu. OyHKIHS Kak
MaTeMaTHUYecKasi MOJeIb peabHOro mporecca. OOmacTh ompepercHus M 00JacTh 3HAYCHUI
dbyakuun. Crioco6s! 3amanus dyakuun. [ 'padux ¢ynkiuu. [ToHITHS MakcUMymMa 1 MUHUMYMa,
BO3pACTaHMs U YOBIBAHHI Ha TIPUMEPaX PeabHBIX 3aBUCUMOCTEH.

Jluneiinas ¢pyukuus, € cBoiicta. I'paduk nuneitnon ¢pyukuuu. I'paduk Gyukimn y = [X).
Kycouno-3ananubie GyHKINU.

8 KJIACC

Yucia v BHIYUCTIEHHUSA

KBanpatHble KOpHU. ApUPMETHYCCKHI KBaJIpaTHBIA KOPEHb U €ro cBoictea. [loHsTne
uppanuoHanbHoro uucia. [leiictBus ¢ uppanuoHanbHbIMH uuciamu. CBoiicTBa NEWUCTBUN C
UppalMOHAIBbHBIMU yKciiaMu. CpaBHEHHE HPPALMOHAIIBHBIX YHCEIL.

[IpencraBieHus 0 paCIIMPEHUSX YHCIOBBIX MHOXKECTB. MHOKECTBA HATYPAIBHBIX, IIETIBIX,
paloHaIbHBIX, NeHCTBUTENbHBIX unced. CpaBHeHHE uncen. YncaoBble TPOMEXKYTKH.

HeiictBust ¢ ocrarkamu. OcrtaTku cTeneHei. IlpuMeHeHHe OCTAaTKOB K PEIICHUIO
YPaBHEHHMIA B EJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.

Pasmepsl O0OBEKTOB OKPYKAIOMIETO MHpPA, MIUTEIBHOCTH IMPOLECCOB B OKPYKAIOIIEM
mupe. CTaHJapTHBIN BUJT YKCHa.

Aaredpanyeckue BbIPpaKeHHU s

Anrebpanyeckast ApooOb. [lomycTrMble 3HaYeHHs IEPEMEHHBIX B APOOHO- palliOHAIbHBIX
BhIpakeHHsIX. (OCHOBHOE CBOWCTBO airedpandecko Japolwu.

CrnoxeHue, BBIUMTAHHE, YMHOKCHHE U JCJICHHE alreOpanueckux apooeil. Brinenenue
LIeJION YacTu ajiredpandeckon Apoou.

Pannonanbupie  BbIpakeHUs.  ToXIeCTBEHHbIE  MPeOOpa3OBaHUS  pallMOHAIbHBIX
BBIPAKCHUI.

JlonycTrMble 3HAa4YeHMsI TEPEMEHHBIX B BBIPAKEHUAX, COAEpKAIIMX apudmMeTnyeckue
KBaJpaTHble  KOpHHM. ToXIecTBeHHble  MpeoOpa3oBaHUSl  BBIPAKEHUH,  COJEpIKaIIMX
aprudMeTHUeCKue KBaIpaTHbIE KOPHHU.

Crenenp ¢ wneibIM TMoKa3zaTeneM u e€ cBoiictBa. [IpeoOpa3zoBaHue BBIpAKEHHI,
COZIEpKAIIUX CTEIICHH.

YpaBHeHus1 1 HEPaBEHCTBA

KBagpatHoe ypaBHenne. dopmyna KOpHEW KBaJapaTHOro YypaBHeHud. KoumuecTBo
JICHCTBUTENIbHBIX KOpHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHuUs, CBOAMMBIE K
JUHEUWHBIM ypaBHEHUSIM WM K KBaJpaTHbIM ypaBHeHMs M. KBaapaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TEKCTOBBIX 3aau ¢ OMOIIBIO KBaJJPAaTHBIX ypaBHEHUI.

JpoOHo-pannoHanbHble  ypaBHEHUs. PerneHune JpoOHO-pallMOHANBHBIX — yYpaBHEHUH.
Pemenne TEKCTOBBIX 3a7a4 C TMOMOIIBIO JAPOOHO-pallMOHATBHBIX ypaBHeHUH. ['paduueckas
MHTEPIIPETALNs YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

Uucnoseie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHod. Crtporme W HecTporue HepaBeHcTBa. CroxkeHue U



YMHOXEHHE YHCIOBBIX HepaBeHCTB. OlleHWBaHUWE 3HAueHUs BbIpakeHUs. Jloka3aTeabCTBO
HEPABEHCTB.

[lonsiTue 0 penieHMH HEPaBEHCTBA C OJIHOW NEpPeMEHHOW. MHOXKECTBO pelICHHIT
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JInHetHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBAa €ro peuieHuil. Pemenue
JMHENHBIX HEPABEHCTB C OJJHOU nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM mepeMeHHOM. Pemenne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOMI
MIEpEMEHHOM.

DOYyHKUMHU

Ob6nacTp ompeneneHusi 1 MHOXKECTBO 3HaueHUi ¢yHkuuu. CriocoObl 3amaHust (yHKITHIA.
I'padux dynknuu. Yrenune cBoictB PyHkiuu no e€ rpaduky. [Ipumepsr rpadukoB GyHKIIHIMA,
OTpakaloIIUX peabHbIE MPOIECCHI.

Jluneitnas pynkuus. OyHKIUH, ONUCHIBAIOLIUE MPAMYIO U 00paTHYIO MPOMOPLHOHAIILHBIE
3aBHCUMOCTH, UX IpauKu.

Oynxumn Y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| u ux cBoiicTaa.

KycouHo-3aianubie QyHKINU.
9 KJIACC

Yucaa 1 BLIYHCIEHUS

Kopenp N-it crenenu u ero cpoiictBa. CTeNneHb C palMOHAIBHBIM IIOKa3aTeleM MU e
CBOMCTBA.

Auredpanyeckue BbIpasKeHHUs

ToxnecTBeHHble NpPeoOpa30BaHUS BBIPAKEHUHM, COJAEpKAIIMX KOPEHb N- CTENeHH.
ToxnecTBeHHble NpPeoOpa3oBaHMs BBIPAKEHHM, COJIEpXKAaIlUX CTENeHb C PalMOHAIbHBIM
[IOKa3aTEJIEM.

KBanparusiii TpéxuineH. KopHu kBagpaTHoro tpéxwieHa. PasiiokeHne KBaapaTHOTO
TpEXUJICHA HA JIMHEWHBIE MHOKUTEIIHN.

YpaBHeHHUsI 1 HEPaBEHCTBA

bukBanpatHele  ypaBHeHusA. IIpumepsl IpUMEHEHHMH  METOAOB  PaBHOCWIIBHBIX
npeoOpa3oBaHuil, 3aMeHbI IEPEMEHHOH, rpa)uuecKoro MeToja Py peIIeHny ypaBHEHUH 3-i U
4-i1 cTeneHeu.

Pemenue 1poGHO-paliMOHAIbHBIX YPaBHEHHH.

Pemenne cucreM ypaBHEHHH C JABYMsI NEPEMEHHBIMHM. PenieHue NmpoCTEHWIINX CUCTEM
HEJIMHEHHBIX ypaBHEHHH C ABYMsS MNepeMeHHbIMH. ['paduyeckuii MeTon pemeHus CHUCTEMBbI
HEJIMHENHBIX YPaBHEHHM C JIByMs IepeMeHHbIMU. CHUCTeMa JIByX HEIMHEHWHBIX YPaBHEHHUH C
JIBYMsI IIEPEMEHHBIMU KAaK MOJIENIb PEAIBHOW CUTYAILIUH.

UucnoBble HEpaBeHCTBA. PelieHne MTMHEeHbIX HEpaBeHCTB. [l0Kka3aTenbCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBa C OJHOM NepeMeHHOW. PemnieHune KBaapaTHBIX HEPAaBEHCTB
rpadu4eckuM METOJOM U METOAOM HHTEpPBAJIOB. MeTOJl MHTEPBAIOB IS PALMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IApaMETPOM.

Pelienne TeKCTOBBIX 3aa4 C IIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepasenctBo ¢ nByMs nepemMeHHbIMHU. PellieHHe HEpaBeHCTBA C ABYMS IEPEMEHHBIMH.
CuctemMbl HEpaBeHCTB C JByMs IepeMeHHbIMU. [paduyeckuil MeTox peleHus CHUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOYyHKUMHU



Oynaknus. CpoiictBa GyHKIMA: HyId (QYHKIAHA, MTPOMEXYTKH 3HAKOMOCTOSHCTBA
GYHKIUHA, TIPOMEXYTKH BO3pAacTaHUS U YObIBaHUSA (YHKIIMU, YETHBIE W HEUETHBIE (DYHKIUH,
HauOoJIbIlIee U HAaUMEHbLIee 3HaUeHUs (QYHKIUH.

KBagparnunas ¢yHknus u €€ cBoiicTBa. lcronb30BaHME CBOKMCTB KBaapaTHYHON
¢ynkunu st pemenus 3anad. [loctpoenne rpaduka kBampatnuHoil ¢yHkumu. Ilomoxenue
rpaduka KBaJApaTUYHON (PYHKIMH B 3aBUCUMOCTH OT €€ Kod(pduuueHToB. I'padhuku ¢pynkuuii y
=ax2,y = a(x—m)’uy
= a(x —m)? +n. TTocTpoenue rpadukoB HYHKIHI ¢ TOMOLIBIO IPE0OPA3OBAHHIL.

JpobHo-nmuneiinas Gpynkuus. Mccnenosanue Gynkuuil. @ynkuus y = X' ¢

HATypaJIbHBIM IOKa3aTeneM N u e€ rpaduk.

YucaoBble NOCIEI0BATEILHOCTH | nmporpeccuu

[TonsTue YHUCIOBOM [0CJIEI0BATEIbHOCTH. Koneunsle u OeCKOHEUHbIe
nocienoBarenbHOCTH.  OrpaHudeHHas I0CIel0BaTeIbHOCTb. MOHOTOHHO — BO3pacTarouias
(yOmIBaromasi) mocienoBareabHOCTh. CriocoObl 3a/laHus MOCIEAOBATEIIbHOCTU: OMUCATEIbHBIMH,
TaOJIMYHBIN, C TOMOIIBI0 (POPMYJIBI N-TO YWiICHA, pEKYPPEHTHBIN.

Apudmernueckast U reoMmerpuueckas nporpeccuu. CBoHCTBa 4I€HOB apu(METUUECKON U
reoMeTpuueckoil nporpeccuil. @opMmynbel N-ro wieHa apuPMETHYECKOH U TeoMeTPUYECKOMH
nporpeccuii. dopMynbl CyMMbl MEpPBBIX N YJICHOB apuU(METHUECKOW U TI'eOMETPUYECKOM
nporpeccuil. 3aiauy Ha NPOLIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTU IOCIEIOBATEIbHOCTH, O CYMMHUPOBaHMM OECKOHEYHO
yOBIBaIOLIEH r€OMETPUUECKON TPOrPECCUHU.

Meron MareMatnueckor HHAYKIMU. [Ipocreimue npumepsl.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJTEBPA» HA YIJIYBJAEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOrPAMMBI M0 MATEMAaTHUKE XapaKTEPHU3YIOTCS B
YacTH:

l) NMAaTPHOTHYECKOI0 BOCIIUTAHUS:

MPOSIBIICHUEM MHTEpEca K MNPOLIIOMY W HACTOSAIIEMY POCCHUHCKON MAaTeMaTHKH,
[IEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCHUUCKOMN
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUMN B IPYTUX HAYKaX U MPUKIAIHBIX
chepax;

2) rPaskIAHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaJAaHWHA W peaM3alldd €ro Tpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHUYHBIX CTPYKTYD,
SIBIIEHUH, MPOIIEyp TPa)kIaHCKOro oOIiecTBa (HAmpUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKHM MPUMEHEHHEM IOCTHKCHHIA
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX MTPUHIIMIIOB B JE€ATEIIbHOCTH YUYEHOTO;

3) Tpyn0BOIo BOCIHTAHMUS:

YCTaHOBKOM Ha aKTHMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3aJa4 MaTeMaTHUYeCKOH
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOTO 0O0pa30BaHUs Ha MPOTHKEHUH BCel
JKU3HU JJIs1 YCTIEITHON MPOECCHOHATBHON ACSITETbHOCTA M PA3BUTHEM HEOOXOIMMBIX YMEHHIHA,



OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPAeKTOPHUH OOpa3oBaHUA U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) rcTeTH4ecKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K SMOILIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEUICHHUH, pacCyX/IeHUH, YMEHUIO BUJIETh MAaTeMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nennocreii Hay4HOI0 NO3HAHHSA:

OpHEHTAIMEeH B JIEATEIPHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEICTAaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI W O0OIIeCTBa, NOHUMAaHHUEM
MaTeMaTHUYeCKON HayKu Kak c@epbl 4YeIOBEYECKOHl MAesITeNbHOCTH, ATAaloB €€ pa3BUTUSA U
3HAYUMOCTH JJISl PA3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MATEMAaTHYECKOU
KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MHpA, OBJIAJCHUEM HAaBBIKAMU MCCIIEIOBATEIbCKON
JeSITEIIbHOCTH;

6) ¢usmyeckoro BocnMTanus, (GOPMHPOBAHMS  KYJLTYpPbl  3I0pOBbSI M
IMOLMOHAIBLHOIO 0JIArONoJIy4usi:

TFOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKHE 3HAHMS B HMHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (3I0pOBOE NMUTaHUE, cOATaHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3WMYecKas aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBhIKa pedICKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TaKOI'o )K€ IpaBa JIpyroro 4eiaoBeKa;

7) 7K0J10rMYecKoro BOCIUTAHHS:

OpUEHTAIle Ha NMPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUU NI pelleHus 3ahad B 00JacTh
COXPaHHOCTH OKpY’Xarolled cpelbl, IUIAaHUPOBaHMS IOCTYIKOB M OLIEHKH HX BO3MOXHBIX
HOCJEACTBUM Ul OKpY’Karolled cpeibl, OCO3HAaHHEM IJI00ATBbHOTO XapakTepa 3KOJOTHMYECKUX
po0JieM U IyTel X peleHus;

8) aganTanuu K H3MEHSIOIMMCS YCIOBHAM COLMAILHOI M IPUPOIHOI Cpeb:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHSX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESTebHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y JPYTHX
JtoJiel, mpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLUU U3
OTbITA IPYTHX;

HEO0OXOUMOCThIO B (POPMHpPOBAHMHM HOBBIX 3HAaHUHU, (HOPMYIHpPOBATH UAEH, TOHATHS,
rUnoTe3bl 00 0ObEKTaX U ABJIEHUSAX, B TOM YHUCIIE paHEe HEM3BECTHBIX, OCO3HABATH J1€(DULIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTpMEp, KOPPEKTHPOBATH IMPHHUMAaeMble pEIICHUs MU
neicTBus, GOpMyJIMpPOBaTh U OLIEHUBATh PUCKH U NOCIEACTBHS, (POPMUPOBATD OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbprare OCBOCHHS MpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuaromerocs OyayT chOpMHUpPOBAHBI MeTanpeIMeTHbIE Pe3yabTaThl,
XapaKTEPU3YIOIIKUECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  IIO3HABAaTEJIIbHBIMU  JCHCTBUSIMHU,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JCHUCTBUSIMH M YHHUBEPCAJIbHBIMU PETYJISITUBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTeibHbIe  yHMBepcajbHble  yuyeOHble  JIeCTBUSA
ba3zoBble Jlornveckue 1ecTBUA:



BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHBbIC MPU3HAKM MaTEeMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TMOHATUAMHU, (GOPMYIUPOBATH  OMNpEACNICHUs MOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA sl 0000IIeHus u
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIHUPOBATH W MNPeoOpa3OBHIBATh CYXKIACHHS: YTBEPAUTEIbHBIE WU
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U 00IKE, YCIOBHEIC;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpEYUs B (akTax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeliaraTb KPUTEPUU S BBIABICHHSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HMCIIOJb30BAHHUEM 3aKOHOB JIOTMKH, IEIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3dupath 10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHBHOIO),
MPOBOAWTH  CAMOCTOATENIBHO JIOKA3aTeIbCTBA MaTeMaTHUeCKUX (DAKTOB, BBICTPaUBATh
apryMeHTalllI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTeMaTH4YeCKOU
WHIYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIOCOO pemieHus y4deOHOW 3amaud  (CpaBHHBATH HECKOJBKO BapHaHTOB
pemieHusi, BHIOMpaTh HamOoIee TMOAXOMANMKA C YYETOM CaMOCTOSITETIbHO —BBIACICHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBaTebcKue 1eiiCTBUS:

UCTIOJIB30BaTh BOIPOCH! KaK MUCCIIEIOBATEIbCKIUI MHCTPYMEHT TO3HAHUS, (POPMYIHPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOPEUHE, MMPOOIEMY, CAMOCTOSTEILHO YCTaHABINBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY SKCIIEPHUMEHT, MCCIEAOBaHUE 10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIy
co00ii;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 00OOIIEHNsT U BBIBOJBI 110 pe3yJbTaTaM MpPOBEIEHHOIO
HAOJIIOJIEHUs, HCCIIEIOBaHMs, OKCIIEPUMEHTa, OLEHUBaTh JOCTOBEPHOCTh IOJIYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAKKE BBIIBUraTh MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX AJIs
pelIeHus 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HH(POPMALUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh dopMmy  mpencraBieHUs uHpOpMAIU U  WUIIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMH, InarpaMMaMu, HHOW IrpaduKoi U UX KOMOWHAIMSIMU; OLIEHUBATh
HaAEKHOCTh MH(MOPMALIUK TIO KPUTEPUSM, MPEUIOKEHHBIM HIIN

c(OpMyJINPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaJIbHbIe yueOHbIe JelicTBUSA

BOCIIPUHUMATh U (DOPMYIHpPOBATh CYXJIEHHUS B COOTBETCTBHU C YCIOBUSAMHU U LEISAMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M NMHChMEHHBIX
TEKCTaX, [aBaTb MOACHEHHs IO XOAy pELIeHHs 3aJjauyd, KOMMEHTHUPOBATh MOJYYECHHBIH
pe3yJbTar;

B XO7€ 00CYXJEHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOW TEMbI, MPOOIEMBI,



pemaeMoil 3aJ1ayu, BBICKA3bIBaTh W[, HALIEJICHHbIE Ha MOUCK PELIEHUs, CONMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHHKOB AHaliora, OOHAapYyKUBaTh pa3iIudMe U CXOACTBO
MO3UIHI, B KOPPEKTHON hopMe GOopMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIIATh PE3yAbTaThl PELICHHUS 3a/Jayd, SKCIEPUMEHTa, HMCCIEIO0BaHUs, MPOCKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAMA U
O0COOEHHOCTEHN ayAUTOPUH;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUIYAJIbHOW pabOTHI MPHU
peleHnr Y4eOHBIX MaTeMaTH4eCKUX 3ajad, NMPUHUMATh LEelb COBMECTHON [EeSTEIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOThl, paclpeeNsiTh BUAbI padoT, JOrOBapUBAThCS,
o0cyxJaTh Mpoliecc U pe3yiabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboTwl (0OCYXIeHHs, OOMEH MHEHUH,

«MO3TOBBIE€ IITYPMBD» U HHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl U KOOPAWHHUPOBATH CBOU
JNEHCTBUS C OIPYTMMH YJ€HaMH KOMAaHJbI, OLIEHWBATh KaueCTBO Pe3yJbTaTa M KayeCTBO CBOETO
BKJIaJa B OOmMi  pe3yinbTarT 1O  KpUTEpUsM, CHOPMYIHPOBAHHBIM  YY4aCTHUKAMU
B3aUMO/JICUCTBUA.

PeryasiTuBHble  yHHUBepcajbHble  y4deOHble [IeliCTBHA
Camoopranu3anusi:
BBISBJISITH MPOOJIEMBI Ui PELIEHUS B OKU3HEHHBIX U Y4eOHBIX CHUTyalusx,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AAX MPUHATUS PELICHUHN (MHAUBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITEIILHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 331a4uu (WJIH €ro 9acTh), BRIOUPATh
Croco0 pemeHuss C y4€TOM HMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yUETOM HOBOM MH(OpPMAIIHH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJICKT:
BIIAJIETh CIOCOOAMM CaMOTPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yibTaTa PEIIeHUs
MaTeMaTHYeCKOH 3a7aui, CAMOMOTHUBAIINH U PeIICKCUH;
NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh NpPH PEIICHUHM 3aJauHd, BHOCHUTh
KOPPEKTHUBBI B JESATENLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HaWJIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYJIHOCTEW;

OLICHUBAaTh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTU MOCTABICHHOW €M U YCIIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY;

BbIp@KaTh OSMOLMU TNPU M3YYEHHU MaTeMaTHYeCKHMX OOBEKTOB M (DaKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aJauH.

INPEJIMETHBIE PE3YJIbTATbBI

K xoniry oOyuenus B 7 Kjiacce 00y4aroLuiics MOTYYHUT CIEAYIOUINE TPEIMETHbIE PE3yJIbTaThI:

Yucsa u BbIYMCICHUSA

PannonanbeHble yncna.

[lepexonuTh OT oAHOM (hOpMBI 3amKcH Yucen K Apyroi (mpeoOpa3oBbIBATH AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0OB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYPAJIBHBIX YHCEN, MHOXECTBA LEJIBIX YHUCEI,
MHOXECTBAa pallMOHAJIBHBIX YHUCEN IPU PELIEHUH 3ajad, IPOBEACHUU pacCyKIACHUH U
JI0Ka3aTeNbCTB.



[ToHnMaTh 1 OOBACHATH CMBICII TO3ULIMOHHON 3aIIUCH HAaTypajabHOro uncia. CpaBHUBAThH

U YIOPAAOYMBATH PAllMOHATIBHBIE YHCIA.

BeinonHATe, coyeras yYCTHble M IUCbMEHHbIE NMPHUEMBI, apupMeTHdeckue IeicTBUA ¢
palMOHaJIbHBIMU YMCIIAMH, MCIOJIb30BaTh CBOMCTBA YHUCEN W IpaBWIaA JEHCTBUH, NPUEMBI
palMOHAIBHBIX BEIYMCIICHUMN.

BBINOIHATE 1EHCTBUSA CO CTENEHSAMHU C HATYPAJIBHBIMU IIOKA3aTEISIMMU.

Haxonuts 3HauyeHUsT YUCIIOBBIX BBIPAKECHHUM, COACPIKALIUX PALMOHAIBHBIE YHCIA U
CTETIEHH C HATYpaJIbHBIM IIOKa3aTelieM, MPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI M MPHEMBI
BBIYMCIICHHs], COCTaBISATh M OLIEHUBATH YUCJIOBBIC BBIPAKCHUS IIPU PELICHUU IIPAKTUYECKHUX
3a[a4 ¥ 3a/1a4 U3 JPYruxX y4eOHbIX IPEIMETOB.

OxpyrisTh 4yKcia ¢ 3aJaHHOM TOYHOCTBIO, & TAK)KE 110 CMBICITY NPAaKTUYECKOW CUTYyalluH,
BBIIIOJHATh NPUKUIKY M OLICHKY pE3yJIbTaTa BBIUUCICHHH, OLICHKY 3HAYEHHUH YHMCIIOBBIX
BBIPAKEHUI, B TOM YHUCJIE IIPU PELICHUH NIPAKTUYECKUX 3a4a4.

Pemate TekcToBBIE 3a1aun apUPMETUIECKIM CIIOCOOOM, UCTIIOIB30BATh TAOJHUIIBI, CXEMBI,
YEPTEKH, JPYTHE CPEICTBA NIPEACTABICHUS JAaHHBIX [IPU PEIICHUH 3a/1a4.

Pemlate npakTHKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEJIMYMH,
PONOPLUUOHAIBHOCTBIO BEJIUYUH, IIPOLICHTAMU, UHTEPIIPETUPOBATL PE3YJILTATHI PELICHUSA 3a4a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0BEKTOB.

JlenmmMOCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3aa4 TPU3HAKYU JAeTuMocTd Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3Haku JEIMMOCTH CYMMbI U IIPOU3BEICHUS 1IEJIbIX YHCET.

PackiianpiBaTh Ha MHOKHTEITH HATypaJIbHBIC YUCIIA.

CBOOOIHO  OmNEpUPOBATH MTOHATHSMHU: YéTHOE  YHCIIO, HEUYETHOE  YHCIIO,
B3aMIMHO TIPOCTHIC YHCIIA.

Haxoaute HanGompImmii oOUIMIl JenuTenh U HaUMEHbIlee o0Ilee KpaTHOE Yuceld U
MCIIONIb30BATh UX MPH PEIICHUH 3a/]a4, IPUMEHATh aropuT™M EBKinaa.

OnepupoBatb TTOHATHEM ocTaTka MO0  MOJYIIIO, MPUMEHSITh CBOMCTBa
CPaBHEHUH 10 MOIYJIIO.

AuredpanyecKkue BbIPasKeHH

BripaxkeHus ¢ nepeMeHHBIMHU.

Hcnonp3oBaTh anredpanvyeckyr0 TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
npoliecce OCBOCHUs y4eOHOro MaTepHara.

Haxonuth 3HaueHHss OyKBEHHBIX BBIPAKEHMH NpPH 3aJaHHBIX 3HAYCHMSIX MEPEMEHHBIX.

Hcnonb3oBath MOHATHE TOKECTBA, BBINOJIHATh TOKIECTBEHHbIE
peoOpa3oBaHus BhIPAXKEHHH, TOKa3bIBaTh TOXK/IECTBA.

MHorousneHsl.

BoimonHaTe npeoOpa3oBaHUs LIEJIOT0 BBIPAKEHUS B MHOTOWIEH MPUBEIECHUEM MOJA00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbimonHsaTe nedcTBus (CIOKEHUE, BBHIYMTAHWE, YMHOXXEHHE) C OJHOWIEHAMH U C
MHOTOYJIEHAMH, TPUMEHATH (HOPMYINBI COKPAIIEHHOTO YMHOXKEHHS (KBaapaT U KyO CYMMBI,
KBaJpaT M KyO Pa3sHOCTH, pa3HOCTb KBaJpaTOB, CyMMa M Pa3HOCTb KyOOB), B TOM 4YHCIE I
YIPOILEHNS BBIYUCIECHUI.

OcyiecTBIsITh pa3ioKEHUE MHOTOWIEHOB Ha MHOXKHMTEIH C IOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOMKUTEJNsI, TPYNIHUPOBKU ClIaraéMbIX, MPUMEHsST (POpMysbl COKpaAIIEHHOTO
YMHOXECHHUS.

[IpumeHsaTh mnpeoOpa3oBaHMsT MHOTOWICHOB Uil PELICHHUS pa3iuyHbIX 33434 U3



MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM MPAKTHUKU.

Hcrnonb30BaTh CBOWCTBA CTETICHEHW ¢ HATYpPAJIbHBIMU MMOKA3aTEISIMH U1 TPeoOpa3oBaHus
BBIPAXKECHUI.

YpaBHeHNs1 M HEPABEHCTBA

Pemarb nuHeiiHble ypaBHEHHUS C OJHOI MEepeMEHHOM, MPUMEHssI MpaBuia mepexoja OT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, sBiS€TCA JHM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupathk npuUMepsI ap YKce, ABISIOMIUXCS PEeIeHHEM JTUHEIHOTO ypaBHEHUS C ABYMS
MepEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JUHEWHOTO YypaBHEHUS C JBYMS
IEPEMEHHBIMHU, N0JIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHMS.

Pemars cucreMbl IByX JIMHEHHBIX ypaBHEHUH C JBYMs IIEPEMEHHBIMU, B TOM 4YHCIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBHIO 33Jla4d, WHTEPIPETUPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJaud ITOJY4EHHBIN
pe3yJbTar.

DOYyHKUMHU

Koopaunats! u rpaguku.

N300paxarb Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, MHTEpBaJbl, 3alUCBhIBaTh YHCIOBBIE IPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

Otmeuats B KOOPIAMHATHON INIOCKOCTH TOYKH 110 33JaHHBIM KoOpAUHaTaM. DyHKIUH.

Ctpouts rpaduku JIUHEHHBIX QYHKIIUH.

OnuceiBaTh C MOMOIIBIO (YHKIMH W3BECTHBIE 3aBUCUMOCTH MEXIY BeIUYMHAMU:
CKOpPOCTb, BPEMsl, pacCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb, MPOM3BOAUTEIBHOCTh, BpPEM,
00BEM paboTHI.

HaxoauTh 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadpuyeckuil crnocod NpeAcTaBiIeHUs M aHaIW3a MHPOpPMaILUH, U3BJIEKATh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPapUKOB pPeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

Hcnonb30Bath cBOWCTBA (PYHKIUI [T aHAIN3a rpaMKOB peasbHbIX 3aBUCUMOCTEH (HYJIN
(GyHKLIMHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKILIMHU, MPOMEXYTKH BO3pacTaHUs U yObIBaHUS
¢byHKLIMYM, HauboIblIIee U HAaUMEHbIlee 3HaUCHHsI (PYHKIIMHN).

Hcnonp3oBaTh rpaduku Uis UCCIETOBAaHUS MPOIECCOB U 3aBUCUMOCTEH, MPU PEIIeHUU
3aJa4 U3 IpYrux y4yeOHbIX MPEAMETOB U pealbHOM KU3HHU.

K konIty oOydenus B 8 kiacce 00yJarOmUics MOTYyYUT CIEAYIONIUE TPEIMETHBIE PE3yIIbTaThI:
Yucia 1 BLIYUCTIEHUS
NppannoHanbHble YKCa.
IToHMMaTh 1 UCTIOJIB30BATh MPEACTABIEHUS O PACIUMPEHUH YUCIOBBIX MHOXKECTB.
CB00OOHO OTepUpOBaTh MOHATHUSIMH: KBaJAPATHBIN KOPEHb, apu(PMETHUIECKII KBAPATHBIN
KOpPEHb, MUPPALMOHAIBHOE YHCIIO, HAXOIAUTh, OLEHUBATh KBAJpaTHbIC KOPHH, HUCTOJIb3YS
npu HEOO0XOINMOCTH KaJbKYJISATOD, BBITIOTHATE



npeoOpa3oBaHMsl BRIPAKEHUHN, COIepKAIINX KBAAPAaTHBIE KOPHH, UCTIOIB3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavalbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN s
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, M300pa)kaTh [IEHCTBUTENIbHBIE YHUCJIa TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

Hcnonp3oBaTh 3amucu OOJIBIIUX M MallbIX YHMCEJI C MOMOUIbIO JECATUYHBIX JIpoOeil u
creneHeid uyucia 10, 3anuChIBATH U OKPYIVIATh YHCIOBBIE 3HAYEHUs PEAIbHBIX BEIMYHMH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUM.

JlenumocTh.

CB00OIHO OTIEpUPOBAThH MOHIATHEM OCTaTKa MO MOJYJIO, IPUMEHSATH CBOIICTBA CpaBHEHUM
10 MOJIYJIIO, HAXOJUTh OCTaTKU CyMMBbI U TPOU3BEICHHUSA 110 JAHHOMY MOJIYIIO.

Anredpanyeckue BbIpaskeHUsI

JpoOHo-panioHaIbHbIE BBIPAKEHHUSL.

Haxoauth nomycTiuMble 3HaYSHUS IEPEMEHHBIX B IPOOHO-PAIIHOHATIBHBIX BHIPAKCHHSIX.

[IpumMeHATh OCHOBHOE CBOMCTBO paliiOHAIILHON APOOH.

BremonusaTe npuBeneHue anrebpandeckux Ipodeil Kk o0lieMy 3HaMeHaTelto, CIOXKEHHE,
YMHOXEHHE, JIeJIeHNE alredpandeckux apooeii.

BBIOTHATE TOKIECTBEHHBIE TPEOOPA30BAHMSI PALIMOHAIBHBIX BBIPAKEHHI.

[IpumensaTp mnpeoOpa3oBaHMs BBIPAKEHUN IS PEIICHHS pa3IMYHBIX 3a7ad W3
MAaTeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Crernenu.

[IpuMeHAThH TOHATHE CTENICHU C  IeHBIM TTOKa3aTejieM, BBIIIOJIHATE
npeoOpa30BaHUsl BRIPAXKEHUHN, COJIEPIKAIIMX CTENEHH C IEJIBIM MTOKa3aTEeJIEeM.

NppannoHaiibHbIe BEIPAKECHHUS.

Haxomute nonycTuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPHKALIUX
apudMeTHIeCKre KBaapaTHbIe KOPHHU.

BEeImmonHaTE peoOpa3oBaHus HUPPALMOHATBHBIX BBIPAKEHUMH, WCTIONb3YS
CBOMCTBA KOPHEH.

YpaBHeHNs] M HEPABEHCTBA

PemaTe kBagpaTHbIe ypaBHEHUS.

Pemats qpoOHO-palimoHanbHbIe YpaBHEHUSI.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMy, HECIO0KHBIE CHUCTEMbBl JIMHEHHBIX
YPaBHEHUH C TapaMeTPaMH.

[IpoBOaUTH KCCIEAOBAaHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM
rpauYecKux MpeaCcTaBiIeHU (yCTaHABIMBATh, UMEET JIU YpaBHEHUE WJIM CHUCTEMa yYpaBHECHHM
pEIIeHUS, €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

[Tepexoauth OT cioBecHOW (GOpPMYITHPOBKU 3amauu K e€ anreOpamueckoi Mojenu c

MOMOIIILIO COCTABJICHUSl YpaBHEHUS WU CHCTEMBI

YpaBHEHU, HWHTEPIPETUPOBATH B COOTBETCTBMU C KOHTEKCTOM 33/auyd IOJTYYECHHBIN
pesyanbrar. [IpumensaTs CBOMCTBA YHUCJIOBBIX HEPAaBEHCTB Il  CpPaBHEHU,

OIICHKH, peniaTh JMHEWHBbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M HMX CHUCTEMBI, /1aBaTh
rpaduueckyro WJUTIOCTPAIMIO MHOKECTBA ~ PEILICHUI HEpPaBEHCTBA, CHCTEMEI
HEPABEHCTB.

DYyHKUHMHU

[lonumMaTh ¥  HCHONB30BaTh  (DYHKIMOHAJIBHBIE TOHATUS M SI3bIK  (TEPMHUHBI,
CHMBOJIMYECKHE OOO3HAYEHHsI), ONpENeNATh 3HadeHHEe (YHKIUU IO 3HAYCHHIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.



Crpouts rpaduku GyHKIUH , ONUCHIBATH CBOWCTBA YMCIOBOH (PYHKIIUM 110 €€ TpaduKy.

K konIty oOydenus B 9 kiaacce 00yJarOImUACs MOTYyIUT CISAYIONUE TPEIMETHBIC PE3YIIbTaThI:
Yucsaa 1 BbIYMCICHUSA

CBO60,Z[HO OICprUpoOBaATH INOHATHUAMM KOpPCHb n-i CTCIICHH, CTCIICHb C
panroOHaJIbHBIM I10Ka3aTciiCM, HaXOJHUThb KOpPCHb N-it CTCIICHHU, CTCIICHb C
palroOHaJIbHbIM I10Ka3aTeiieMm, HCIIOJIb3YyA pu H€O6XOI[I/IMOCTI/I KaJIbKYJIATOD,

MIPUMEHATH CBOMCTBA KOPHS N-I CTENEHU, CTEIIEHH C PAllMOHAIbHBIM I10Ka3aTEJIEM.

Hcnonb30BaTh IMOHATHE MHOXKECTBA JEHUCTBUTENIbHBIX YHCEN NPU PEIICHUH 3ajad,
IIPOBEICHUM PACCYKICHUI U I0KAa3aTENIbCTB.

CpaBHMBaTh M YHOPSIOYMBATH JACHCTBUTENBHBIE YKCIIA, OKPYIVIATH JI€HCTBUTEIIbHbBIC
YKCJIa, BHIIOJIHATH IPUKUIKY Pe3yJIbTaTa BEIYUCICHHUM, OLEHKY YHCIIOBBIX BBIPAXKEHUH.

AulredpanyecKkue BbIPasKeHUs!

CBoOOIHO oOmepupoBaTh TMOHATHEM KBAJIPaTHOrO TPEXWIEHA, HAXOAUTh  KOPHH
KBaJPaTHOIO TPEXUJICHA.

PacknaapiBaTh KBapaTHBIN TPEXUIICH HA IMHEWHBIE MHOKUTEIH.

YpaBHeHUs1 U HEPABEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHHMsI, CBOJAIINECS K HUM, APOOHO-
palroHaIbHbIE YPaBHEHUS.

Pemiate HecIOKHBIE KBapaTHBIC YPABHEHUS C ITAPAMETPOM.

Pemate nMHEHHBIE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HCIOIb30BATh METOJ
WHTEPBAJIOB, M300pakaTh pellleHne HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C
MOMOIIIbIO CHMBOJIOB.

Pemate cucteMbl nByX JTUHEHWHBIX YpaBHEHHI C JABYMsI MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIAETCS JINHEUHBIM.

PeraTe HECIIOXKHBIE CUCTEMBI HETMHEWHBIX YPABHEHUN C TApaMETPOM.

[TpuMeHsTh METOBI PaBHOCHIBHBIX IIPe0Opa3oBaHul, 3aMEeHbI TIEpEMEHHOM, TpaduyecKoro
METO/Ia MIPU PELIEHUHN YpaBHEHUM 3-i1 U 4-1 cTeneHe.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)KaTh pPEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM,
3alUChIBaTh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHs, HEpAaBEHCTBA U HMX CHCTEMbI, B TOM YHCJIE C OrPaHUYECHUSIMHU,
HaIrpuMep, B IEJIBIX YHCTaX.

[IpoBoIUTH WICCIIEIOBAHUS YPABHEHUN U CHCTEM YPaBHEHUM, B TOM YHCJIE C IPUMEHEHHEM
rpaguYecKux MpeacTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CHCTeMa ypaBHEHUU
pEIIeHUS, €CJIM UMEET, TO CKOJIBKO, M TIPOYEE).

Pemate TekcToBbIe 3amauM anreOpanyecKuM CIOCOOOM C TIOMOINBIO COCTaBJICHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI JJIsl COCTABIICHHS] MAaTEMaTHUECKOM
MOJICNIA PEAJbHOW CHUTyallMd WIA TPUKIAAHOW 3a7auyd, WHTEPHIPETHPOBATH MOJIYYCHHBIE
pe3ynbTaThl B 3aJJaHHOM KOHTEKCTE.

Yuc/ioBble NOCI€10BATEILHOCTH U MPOIrPeCCHM

CBOOOJIHO OTEpPHPOBATh MOHATUSMU: 3aBUCHMOCTh, (QYHKIHS, TpaduK (HYHKIUH, MpsMast
MPOMOPLHUOHAILHOCTh, JIMHEHHas (QyHKIMA, oOpaTHas MPOMOPIMOHATBHOCTh, TMapadona,
runep0osa, KycouHo-3a1aHHas QyHKIIHS.

UccnenoBare ¢yHKknmio mo e€ rpaduKy, yCTaHABIMBAaTh CBOWCTBA (YHKIMI: 00JacTh
onpezeNieHusi, MHOXECTBO 3HAU€HUHM, HYIM (QYHKIHMHU, MPOMEKYTKH 3HAKOMOCTOSIHCTBA,



HIPOMEXYTKH BO3pACTaHUS M YOBIBaHUS, YETHOCTh W HEYETHOCTH, HAMOOJIBIIEE ¥ HAUMEHBIIIECE
3HAYCHHS, ACUMIITOTHI.

PacriosnaBate  kBazpatmuHylo (yHKOHIO 10  QopMmyie, NPHUBOAUTH  IPUMEPEHI
KBaJIpaTUYHBIX (QYHKINH U3 peanbHON KU3HH, PU3HKH, TEOMETPHH.

OmnpenensaTh monoxkeHue rpaduka KBaIpPaTUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €€
K03 PHUIIHEHTOB.

CrpouTth rpadguK KBagpaTUIHON (PYHKIMH, ONMUCHIBATH CBOWCTBA KBAAPATUYHON (YHKIIUU
o e€ rpaduKy.

Hcnonp30BaTh CBOWCTBA KBaAPATHYHON (DYHKIIUH JUTSL PEIICHHS 3a/1a4.

Ha nmpumepe xBagpatuuHod ¢yHkimu crpouth rpaduk dynkumm y =af(kx + b) + ¢ ¢
MOMOIIIBI0 TIpeoOpa3oBanuii rpaduka ¢pynkuuu y=F(x).

WtrocTpupoBath ¢ MOMOIIBIO TpaduKa pealbHYyI 3aBHCUMOCTHh MM IPOIECC MO HX
XapaKTEepPUCTHKAM.

Apupmernyeckasi H reoMeTpUUYeCKasi MPOrpPeccHH

CB0oOOZHO oOmepupoBaTh MOHATHSAMH:  IIOCIENOBATENBHOCTh, apupMeTndeckas u
reOMEeTPUYECKasi IIPOTPECCHH.

3agaBaTh IOCIENIOBATEIBHOCTH pa3HbIMU CIIOCOOAMHU: ONUCATENbHBIM, TAaOJIUYHBIM, C
HOMOILBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIM.

BEBIMONHATE BBIYUCIEHHUS C HCIOJIB30BaHHEM (opMya N-TO wieHa apuPMETHYECKOH |
reOMEeTPUYECKOM porpeccuii, CyMMbI NEPBBIX N YIECHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemiate 3a7aum, CBsI3aHHBIE C YMCIIOBBIMHU IOCJEIOBATEIbHOCTSAMHU, B TOM YHCIIE 3a7aud
U3 peasIbHOM KU3HHU (C UCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOIOTUI).

PacrioznaBath ¥ npuBOAUTH MPUMEPHl KOHEUHBIX U OECKOHEUHBIX MOCIEI0BATENbHOCTEH,
OTpaHMYEHHBIX  MOCIEA0BAaTENIbHOCTEH, = MOHOTOHHO  BO3pacTaroUMX  (yObIBAOIIMX)
MOCJIE0BATEIBHOCTEN.

HmeTs mnpencraBieHUE O CXOOUMOCTH IOCIIENOBATEIBbHOCTH, YMETh HAXOIUThb CyMMY
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI POrPecCHH.

[TpuMeHATH METOA MaTeMaTHYECKONW MHYKIIUHY TIPH PELICHNUH 3a/1au.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB ¥ TeM uu@poBbIe
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (tucpp )
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsbl
1 UMCJIA U BBIYUCJIEHUA. 1 1 Bu6mmorexa [IOK
PanmonansHbIe yncia (MOBTOPEHUE) https://m.edsoo.ru/7f415b90
5 OVYHKIMH. Koopaunatsl 1 17 1 bubmuoreka [IOK
rpaduku. OyHKIIIH https://m.edsoo.ru/7f415b90
3 AJITEBPAMYECKUE BBIPAXKEHU . 7 bubnnoreka [IOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/7f415b90
4 YPABHEHUA U CUCTEMbI 10 1 bubnnoreka [IOK
YPABHEHUI. JIuneiinrie ypaBHEHHS https://m.edsoo.ru/7f415b90
5 UMCJIA U BBIYUCJIEHUA. Crenens ¢ 5 Bu6munorexa [TOK
HaTypaJbHbBIM IIOKa3aTelIeM https://m.edsoo.ru/7f415b90
6 23 1
MHorouneHsl https://m.edsoo.ru/7f415b90
7 AJITEBPAMYECKHUE BBIPAXKEHU . 1 1 Bu6moreka ITOK
@opMyIIBI COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f415b90
8 YUCJIA VI BBIYUCJIEHUSL. lemmocts 10 Bubmmotexa LIOK
https://m.edsoo.ru/7f415b90
9 OYHKIUWUN. Jluneiinas GpyHkums 16 1
10 YPABHEHUI. CucreMbl THHEHHBIX 14 1 https://m.edsoo.ru/7f415b90
YPaBHEHUU
11 [ToBTOpenue, 0600IIEHNE, 8 1 bubmmoreka IIOK
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cUCTEMaTH3all|s 3HAHUN

https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

136



https://m.edsoo.ru/7f415b90

8 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM (uudposrbie)
Ne n/mm Kontpoabubie | IlpakTnuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
1 YPABHEHUA U HEPABEHCTBA. 20 1 bubnnorexa LIOK
HepaBenctpa https://m.edsoo.ru/7f417af8
2 UNCJIA U BBIMUCJIEHUA. KBagpaTHbiit 17 1 bubmmoreka IIOK
KOpEHb https://m.edsoo.ru/7f417af8
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubnnoreka [IOK
KBagpartHble ypaBHEHUs https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BBIPAXKEHUM L. 17 1 bubnuoteka [IOK
JpoOHo-paninoHaIbHbIC BEIPAKCHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUMA 1 HEPABEHCTBA. 19 1 bubnuoreka [IOK
HpoOHo-paninoHaIbHbIe ypaBHEHUS https://m.edsoo.ru/7f417af8
6 OYHKIIUN 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
7 AJITEBPAMYECKUWE BBIPAXKEHN L. 14 bubmuoreka [IOK
Crenienu https://m.edsoo.ru/7f417af8
8 YHCJIA ¥ BBIYMCIJIEHUS. JennmocTs 7 1 Bubmioreka IOK
https://m.edsoo.ru/7f417af8
9 [ToBTOpenue, 06061IICHNHE, 10 1 bu6mmoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnbie | IlpakTnyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 OYHKIN o5 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08
) YPABHEHIMA 1 HEPABEHCTBA. 15 1 bubnmnoreka [IOK
KBagpaTHbie HepaBeHCTBA https://m.edsoo.ru/7f419d08
3 YPABHEHUMA 1 HEPABEHCTBA. o5 1 bubnmoreka [IOK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/7f419d08
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTH o5 1 bub6mmoreka IIOK
N IMPOI'PECCUN https://m.edsoo.ru/7f419d08
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1 bubmmoreka [JOK
CreneHs ¢ paliOHaIbHBIM [10KA3aTENIEM https://m.edsoo.ru/7f419d08
6 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 34 1 bubnnorexa IJOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

Marematuka. AnreOpa: 7-i kiacc: 6a30Bblit ypoBeHb: yueOHnk/ Makapbiues FO.H., Munaiok H.I'.,
Hemkos K.W. u npyrue; nox pen. TensakoBckoro C.A., AknnonepHoe oomectBo «3marenscTBo
«[Ipocsemenuey, 2023

Marematrka. Anreopa: 8-it kiacc: 6a30BbIi ypoBeHb: yueOnnk/ Makapsraes FO.H., Mungok H.I.,
HemkoB K.U. u apyrue; nox pea. TensikoBckoro C.A., AkunonepHoe oomectBo «M3aaTeascTBo
«IIpocsemenuey, 2023

Marematrka. Anreopa: 9-it kiacc: 6a30BbIi ypoBeHb: yueOnnk/ Makapsrues FO.H., Mungiok H.I.,
HemkoB K.U. u apyrue; nox pea. TenskoBckoro C.A., AkunonepHoe oomiectBo «M3aaTenscTBo
«IIpocsemenuey, 2023

Y4ebHO0-MeTOAMUYECKHUE TOCOOHSE

Anre0pa. 7 knace. YrnyoneHHbii ypoBeb / A. I'. Mepasik, B. M. [TonskoB, AKIMOHEpHOE
obmectBo «M3naTenbcTBO «IIpocBerenuey, 2022

Anrebpa. 8 kiacc. YrryosieHHslid ypoBeHs / A. I'. Mep3isik, B. M. TlonskoB, AKIIMOHEpHOE
obmectBo «M3aaTenbcTBO «IIpocBemenuey, 2022

Anrebpa. 9 kiacc. Yriryosienusiii yposens / A. I'. Mep3isik, B. M. TlonskoB, AKIIMOHEpHOE
obmectBo «M3naTenbcTBO «IIpocBerienHuey, 2022

Mepsmsik A.I'.IlonskoB B.M.;nox pea. [lononsckoro B.E.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bu6mmoreka [IOK
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