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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEeHUsI 00pa30BaHus U B MMOBCEAHEBHOM XU3HU. PazBuTHe y o0y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PacCyKICHHs, 0000IICHIEe U KOHKPETH3aIHi0, abCcTparupoBaHue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType mporpammsl yaeOHOTO Kypca « Airedpay sl OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTeIbHO-METOUYECKUEe JTMHUU:
«Yucna w  BBIYHCICHUA», «ANTeOpandeckre BbIpAXKEHUS», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOMN
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIIOBOW JINHUHU
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHATIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun oOydenus anredpe BXOJAT TaKkKe JaJIbHeIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmecte. M3yueHnue Mmatepuasa criocoOCTBYET Pa3BUTHIO Y 00 yHaIOIIMXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha mn3yuenne yueGHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJjayu Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCTOBOE 3HAUYCHHE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHrne MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHSI, pElIEHUE JIMHEHBIX ypaBHEHUN. COCTaBI€HUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOoM noacTaHOBKU. [IpuMepshl pelieHus TEKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM
YPaBHEHHM.



DyHKUUH

Koopaunara Toukn Ha npsamoil. YuciioBsle NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk hpyHKIuu.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkmum y = [X|.
I'paduueckoe penieHne JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K TPE0oOPa30BAHUIO YHCIIOBBIX BBIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENBIM MOKa3aTesneM U e€ cBoricTBa. CTaHIapTHAs 3allkCh YKCIa.

AJire0panvecKne BbIpasKeHH s

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIEHA HA MHOKHUTEH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpaXKEHUS M KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyra KOpHEH KBaJApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOISIIIMXCA K JMHEHHBIM W  KBaJIpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTalus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pelmeHus: CUCTeEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anredOpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUA

[Tonstue pynkiuu. OOIACTh ONPEACICHNUS 1 MHOKECTBO 3HAYCHUH (PYHKITUH.
CrocoOsb1 3amanus QyHKIIHA.

I'padpux dbynkumn. YUrenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocCTH, uX rpadukn. OyHkumn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIUTEIBHOCTh IPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PeleHne ypaBHEHUM, CBOASIIMXCA K KBAaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NepeMEeHHbIMH M ero Tpaduk. PemieHue cuctem aByx
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpanvdeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

Ipaduxu gynkmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| 1 ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHrne WIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOorpeccuii
TOYKaMU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.

IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IIPOrpaMMbl YUeOHOTO Kypca «Anredpay
XapaKkTePU3YIOTCA:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBJICHUEM MHTEpeca K MPOIIJIOMY U HACTOSIIIEMY POCCUHUCKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIICHUEM K JIOCTH)KCHHUSIM POCCUHUCKUX MAaTEMAaTHKOB U POCCUNUCKOM
MaTE€MaTHYECKON MIKOJIbI, K UCIIOJIB30BAHUIO 3THX JOCTUKEHUI B JAPYTHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITMIOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHWMHA W peaju3allid ero
npaB, IPEICTABIEHUEM O MaTeMaTHUYECKMUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUMYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOrO OOIIecTBa (Hampumep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOOIEeM, CBA3AHHBIX C
IPaKTUYECKUM IPUMEHEHHEM TOCTHKEHUI HAYKU, OCOBHAHUEM BaKHOCTU MOPAIBHO-
ATUYECKHUX MPUHIIMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE€ YYacTHE B PEUICHUU NPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HAIMpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTHYECKOTO
oOpa3oBaHHsA Ha MPOTSHDKCHHHM BCEW KU3HU JJIA YCIEIHON NPOoQeCcCHOHATBHO M
NESTENHbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YyMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBUIYAJTBLHON TPACKTOPUH OOpa30BaHUS W >KHU3HEHHBIX TUIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajay, PEIIeHUH, pacCyXICHUIl, yYMEHUI0O BUJIECTb
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:



OpUEHTauuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA YEJIOBEKa, MPUPOIBI U
oOlIecTBa, IOHMMAaHUEM MAaTEMaTHYECKOM Haykh Kak c@epbl 4YelIOBEYECKON
NEeSATENbHOCTH, STAanoB €€ pPAa3BUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LUBUIIU3ALINH,
OBJIaJICHUEM $I3BIKOM MATEMAaTHKH M MaTeMaTHYEeCKOM KYyJIbTypOoM Kak CpelCTBOM
MO3HAHUSA MHpA, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMHU HCCJEI0BATEIbCKON
NeSTENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMuUpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHsl:

FOTOBHOCTBIO TNPHUMEHSITh MaTeMaTHYeCKHe 3HaHUs B HWHTEpPecax CBOEro
3I0pOBbs,  BEJIEHHUsA  370poBOro  oOpaza  >KM3HM  (3I0pOBO€  TMHUTaHHE,
cOaJlaHCUPOBaHHBIN PEKUM 3aHATUN U OTJIbIXA, pEryJisipHas pu3nyeckas akTUBHOCTD),
c(hOpMHPOBAHHOCTHIO HaBbIKA pedieKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OLIMOKY U
TaKOTI'0 e MpaBa JIPyroro 4eg0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHUU JIJIS PEIICHHs 3a7ad B
00J1aCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHMS MTOCTYIIKOB M OIIEHKU MX
BO3MOXKHBIX TIOCHEACTBUN MJIsi OKpYXarolled Cpelbl, OCO3HAHWEM TJI00AIBHOTO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) ajmanTanmMs K M3MEHSIIOIUMMCS YCJIOBHSIM COLMAJIBHOW W NPUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUAX HEOINPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAaKTUYECKYIO AESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCS Y JPYTUX JIIOJIEH, IPHOOpPETaTh B COBMECTHON JIEATEIbHOCTH HOBBIE
3HaHUS, HABBIKK U KOMIETEHIIMU U3 OMbITA APYTUX;

HEOOXOJMMOCThI0O B  (OPMHPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIE
(GopMynupoBaTh UIEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(QUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIAHNPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TpPEOYIOIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss W JAeWCTBUA, (QOPMYIUPOBAaTH M OLIEHWBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OTIBIT.

METAINIPEMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEeMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHHM MEXAY MOHATHIMH, (DOPMYIUPOBATH
ONMpEeNeNeHus]  TMOHATUH,  yCTaHAaBIMBaTh  CYIIECTBEHHBIM  IMPU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHMS W CpPaBHEHMS, KpPUTEPUU
IPOBOJIUMOTO aHAJIN3A;

BOCIPUHMMATh,  (QOPMyIHpOBaTH W  MpeoOpa3oOBbIBATh  CYXKICHHUS:
yTBEpJAUTEIbHbIE W OTpUIATENIbHbIE, €IWHUYHbIE, YacCTHble U OO0UIHeE,
YCIIOBHBIE;

BBISBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TPOTUBOPEUUS
B (aKTax, JaHHbIX, HAOJIOJCHUSIX U YTBEPKICHUSX, Mpeiaratb KpUTEpUH
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieNaTh BBIBOJbI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUHN 110 aHAJIOTHH;

pa30upaTh JOKa3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUH (TIpsIMblE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENILHO HECIOXKHBIE J10KAa3aTENbCTBA
MaTEeMaTU4YeCKUX  (AKTOB, BBICTpaMBaTh APrYMEHTAlMI0, [PUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOUPATh HamboJee TMOAXOMAIIMI ¢ y4ETOM
CaMOCTOSITEJILHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBarejLCKHuE TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCH KaK HCCIIENOBATEIbCKANA WHCTPYMEHT ITO3HAHMS,
dopMynupoBaTh BONPOCH, (UKCHPYIOMIHE MPOTUBOPEUYUE, TMpodIemy,
CaMOCTOSITeTTFHO yCTaHABIMBATH HCKOMOE U IaHHOE, ()OPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHECHUE;

NPOBOJIUTH IO CaMOCTOSTEIIBHO COCTaBICHHOMY TUIAHY HECJIOKHBIN
OKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOATENHHO (POpMyIHpOBaTh 00OOIIEHUS M BBIBOIBI MO PE3yJIbTaTaM
NPOBEIEHHOTO HAONIOACHUS, WCCIENOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YIbTAaTOB, BBIBOJOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTh WHGOpMAINH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOWpATh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBaTh W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;



BbIOMpaTh GopMy TpeAcTaBieHHs HHOOPMAUUM U  WIUTIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMHM, JAMarpaMmaMu, HWHOM TIpadukoil u ux
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALMM 1O KPUTEPUSM, NPEITIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHHMATh ¥ ()OPMYITHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH U
IEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOKO TOUYKY 3PEHUS B
YCTHBIX U MUCBMEHHBIX TEKCTAX, IaBaTh MIOSCHEHUS 10 XOAY PEIICHUS 3a/1a4H,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B X0Jjic OOCYXJICHHsI 33J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
poOJIeMBI, pellaeMoi 3aJlayd, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HAa IOWCK
PEIICHMS, COTIOCTABIISATh CBOU CYXJICHHS C CY)KJICHUSIMH JAPYTUX YIaCTHHKOB
auanora, OOHapy)XMBaTh pa3IMUUe M CXOJCTBO TO3WIUH, B KOPPEKTHOH
dbopme hopmMyIUpOBaTH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3aJa4M, SKCIICPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa, CAMOCTOSITEIILHO BBIOMpATh (hOpMaT BBICTYIUICHHS C YYIETOM 3aj]1a4
NPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh W KMCIOJb30BaTh MPEUMYIIESCTBA KOMAaHIHON W WHIUBUIYaIbHOU
paboThI NP pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1€JIb COBMECTHOM JESTEeNIbHOCTH, IJIAHUPOBATH OPraHU3aIMIO
COBMECTHOW paboOThl, pacmnpenensTh BHIBI padoT, JJAOroBapUBATHCH,
o0CyXJlaTh TMpoIlecC M pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBATh B TPYNIOBBLIX opMax paboThl (00CYKIeHNs, OOMEH MHEHHUSIMH,
MO3rOBbIE IITYPMBl U JPYTHE), BBIMOJHATH CBOIO YacThb pabOThl U
KOOPJMHUPOBATH CBOM JIEUCTBUA C IPYTMMHU WIEHAMU KOMaH/IbI, OIIEHUBATh
KayecTBO CBOEr0 BKJIaZa B  OOHMM MPOAYKT 1O  KPUTEPHUSM,
c(hOpMyITHMPOBAaHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHUBepcaibHbIEe YUeOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSATETILHO COCTaBIIATH IUIAH, AJTOPUTM pPEIICHHs 3anayu (WId ero
94acTh), BBIOMPATh CHOCOO pEIICHUS ¢ y4ETOM HMMEIONIUXCS PECYpCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBaTh H  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI TIPOIlecca W pe3yabTaTa
peluieHrs MaTeMaTUYeCKON 3aa4H;



e TNPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pPE3ysbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHATh NPHUYMHBI JOCTUKEHUS WM HEAOCTHKEHUS LEH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJjacce OOydYaromUics TMOJYYUT CIETYIONINE
NIPEIMETHBIC PE3yIbTaThI:

Yuciia ¥ BBIYUCTCHUSA

BbImoyiHATh, codeTass YCTHbIE W TUCHMCHHBIC NPHEMBI, apUPMETHUCCKUE
JEHCTBUS C PAlIMOHATILHBIMY YHCIaMHU.

HaxomuTh 3HAa4YCHUS YHCIOBBIX BBIPAKCHUN, TNPUMEHITh pPa3HOOOpa3HbBIC
CIocoObl M TPHEMBI BBIYUCIICHHS 3HAYCHWUW JPOOHBIX BBIPAXKCHUH, COJCpIKAIINX
OOBIKHOBEHHBIC M JICCITHYHBIC IPOOH.

[lepexoauTh OT OgHOW (HOPMBI 3amUCH YUCET K JPyroi (mpeoOpa3oBbIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCTHYHYIO, B YaCTHOCTHU B
OCCKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATH U YIOPSIIOYMBATH PAIIMOHAIILHBIE YHCTIA.

OKpyrasaTh yucia.

BhINOJIHATE MPUKHUAKY U OIIEHKY pe3yJibTaTa BBIYMCICHUN, OLICHKY 3HAYCHUH
YHUCJIOBBIX BBIPAKEHUU. BBIMOTHATH ACUCTBUS CO CTENEHSIMHU C HaTypaJbHBIMU
MOKAa3aTeISIMU.

[IpuMeHsATh TpU3HAKH JIETUMOCTH, Pa3J0KEHHE HA MHOXHUTEIU HATypaJbHBIX
YHCElL.

Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIIECHUEM
BEIIMYHMH, TMPOTMOPIIMOHATBHOCTRIO BEJIWYWH, TMPOICHTAMH, WHTEPIPETUPOBATH
pE3yNbTAaThl PEIICHUs 3a7a4 ¢ y4€TOM OTpaHWYCHHI, CBSI3aHHBIX CO CBONCTBaAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJredpandeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandecKyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSATD €€ B
MPOLIECCE OCBOEHUS YUEOHOr0 MaTepuarna.

HaxomuTe 3HaueHWs OYKBEHHBIX BBIPAKEHUU TMPH 3aJaHHBIX 3HAYCHUAX
MEePEMEHHBIX.

BeimonHaTh MpeoOpa3oBaHus METOTO BHIPAKEHUS B MHOTOWICH TPHUBEICHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.
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BbINOMHAT YMHOXXEHHE OJHOYJICHA HAa MHOTOYWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSITH (POPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOYICHOB HAa MHOXKHUTEIM C I[OMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOXHTEJIS, TPYIIUPOBKHU CIAaraeMbIX, TPUMEHEHHUS
dbopMys COKpAIIEHHOTO YMHOXKEHUS.

[TpumensTh mpeoOpa3oBaHuss MHOTOUJICHOB JIJIsl PEIICHUST PA3IUYHBIX 3a/1a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonw3oBaTh CBOMCTBA CTEMEHEW C HATypalbHBIMU TOKa3aTENIIMU IS
npeoOpa3oBaHUs BhIPAKECHUIM.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHEHHBIC ypaBHEHUS C OJHOW TIEPEMCHHOW, NPHUMEHSS TpaBHiIa
nepexojia OT UCXOJHOTO YPaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsTh, ABiIsICTCS U
YHUCJIO KOPHEM yYpaBHEHHUSI.

[TpumensaTs Tpaduueckrie METOABI NMPU PEIICHUU JTMHCHHBIX YpPaBHEHUN U MX
CUCTEM.

[TogObupars mnpumepbl Nap 4YUCEN, SBISIOMIMXCS pEHIeHUEeM JHUHEWHOTO
YPaBHECHHMS C IByMsI [IEPEMCHHBIMHU.

Ctpouth B KOOPJAMHATHOM IMJIOCKOCTU TpaduK JUHEHWHOTO ypaBHEHUS C JIBYMS
NIEPEMEHHBIMH, TOJIB3YSICh TPaUKOM, TPUBOAUTH IIPUMEPHI PEIICHUS YPABHCHUS.

PemaTth cucteMbl ABYX JIMHEWHBIX YpaBHEHUUN C IBYMS MEPEMEHHBIMU, B TOM
quclie rpaguuecKu.

CocTaBisTh U peliaTh JMHEHHOE YpaBHEHUE WIH CUCTEMY JIMHEHHBIX YpaBHEHU N
[0 YCIOBUIO 3a/laud, MHTEPIPETHUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJlayu
MOJIYYEHHBIN PE3YJIbTAT.

DOyHKUUHA

N3o00paxaTh Ha KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOUIHE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMUCHIBATh YMCJIOBBIC MPOMEKYTKHA Ha
anreOpanyecKoM sI3bIKE.

OTtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHU TO 3aJaHHBIM KOOpPJIWHATAM,
cTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKINH Y = [X|.

OnuceiBaTh € TOMOIIBIO (DPYHKIIMH W3BECTHBIE 3aBUCUMOCTH  MEXIY
BETMYMHAMU: CKOPOCThb, BpEMs, pAaCCTOSHUE, II€HA, KOJMUYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIHLHOCTD, BPeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHre GyHKIMH 110 3HAYEHUIO €€ apTyMEeHTa.

[lorumate rpaduyeckuii cmocod TpenCcTaBICHUS W aHanMM3a WH(OpMAaIuy,
M3BJICKATh ¥ UHTEPIPETUPOBATH MHGOPMAIHIO U3 TPA(UKOB PEATBHBIX MPOIECCOB U
3aBUCHMOCTEM.

K xoHmy oOydenus B 8 Kkiacce oOy4arIuics TMOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3YTbTATHI:
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Yuciia ¥ BLIYUCTICHUS

Hcnonw3oBaTh HaUalbHBIE IPEICTABICHUSI O MHOXKECTBE ICHCTBUTEIbHBIX YUCETT
JUISL CpaBHEHUS, OKPYIJICHUSI M BBIUMCICHHM, M300pa)xkaTh JCHCTBUTEIbHBIC UYMCIIA
TOYKaMHU Ha KOOPIMHATHOU IPSIMOMU.

[IpuMeHsaTh TOHATHE AapUPMETUYECKOTO KBAJAPATHOTO KOPHS, HaXOAUTh
KBaJpaTHbIE KOPHH, KCIOJIb3YyS TPU HEOOXOJUMOCTU KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHus BHIPAXKEHUM, COACPKAIMNX KBAIPaTHBIC KOPHH, UCTIONB3YsI CBOMCTBA
KOpHEM.

Hcnonw3oBaTh 3amucu OOJIBIIMX M MAJIBIX YHCEI C TOMOINBIO JIECSITUYHBIX
npoOeii u creneHedt yucna 10.

AJire0panvecKune BbIPaKeHUs

[IpuMeHsAT, MOHATHE CTENEHH C  IEJbIM  [OKa3aTelieM, BBIOJHSITh
nmpeoOpa3oBaHus BHIPAKEHUM, COJIEPKAIINX CTETICHU C IETIBIM TTOKa3aTeJIeM.

BrINOHATh TOXIECTBEHHBIE TTPe0oOpa3oBaHUsI PAIIMOHAIBHBIX BBIPAKCHUM Ha
OCHOBE TIPaBUJI JCHCTBUM HaJ MHOTOWICHAMHU U alireOpandecKUMH JPOOSMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEH.

[IpumensTh TIpeoOpa3oBaHUs BBIPAKCHHUU JIsI PEIICHHS PAa3IUYHBIX 33/1ad U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaTbHON MPAKTHKHU.

YpaBHEHUS ¥ HEPABEHCTBA

Pemate nuHelHbIE, KBaJgpaTHbIE YpPaBHEHUS W palUOHAIbHBIE YpPaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
quclie ¢ MPUMEHEHHEeM TpaduuecKux MpeACTaBICHU (yCTaHABIUBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPAaBHEHUW PELICHHUS], €CIM UMEET, TO CKOJIBKO, U MIPOUEE).

[TepexoauTh OT cIOBECHON (OPMYITUPOBKH 3a1a9H K €€ areOpandecKoi Moieau
C MTOMOIIBIO COCTABIICHUS YPAaBHEHHUS WM CUCTEMBI YPABHEHUM, HTHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB IJIsi CPABHEHHS, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABCHCTBA C OJHOM NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh IpapuICCKyIO
WJUTIOCTPALMIO MHOYKECTBA PEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lornmaTe ¥ HCMOIB30BaTh (DYHKIIMOHAIBHBIE TOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE O00O03HAYCHMsI), OMNPEACNITh 3HAUYeHHWE (YHKIUU 10 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dIeMeHTapHBIX GYHKITUN BUJIA:

y = k/X,y = %2,y = X3,y = |X|, y = VX, OIICHIBATH CBONCTBA YHCIOBOH (DYHKIIHH
1o e€ rpaduky.

K xoHmy oOydenus B 9 Kkiacce oOy4arIIuics TMOJYYUT CICAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:
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Yucya v BLIYUCIEHUS

CpaBHHBATH U YNIOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Boinonusate apudmeTndeckue ACHCTBUS C pallMOHATBHBIMU YMCIAMH, COYETAs
YCTHBIE UM TNHUCBMEHHBIE TNPUEMBI, BBINIOJHATH BBIYMCIEHHUS C HUPPALUMOHAIBHBIMU
YHUCIIAMU.

HaxonuTte 3HaueHUs CTENEHEN C LEJIBIMU ITOKA3aTeIsIMA U KOPHEW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh JACHUCTBUTEIBHBIE YHCJA, BBINOIHATH NPUKUAKY pPeE3yJbTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUsI M1 HEPAaBEHCTBA

Pemare nuHeHbIE U KBaJpaTHBIE YPABHECHUS, YPABHEHUSI, CBOJSIIUECA K HUM,
npocTeime 1poOHO-palliOHANIBHBIC YPaBHECHHUS.

Pemats crucTteMspl IByX TMHENHBIX YPABHEHHUM C IByMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUM, B KOTOPBIX OJHO YPABHECHUE HE ABJISACTCA JIMHEUHBIM.

Pemiats TekcTOBBIC 3a71a4M aNTeOpandecKuM ClIoCOOOM € ITOMOIIBIO COCTABIICHUSI
YPaBHEHMS WJIM CUCTEMBI IBYX YPABHEHUU C JBYMS IEPEMEHHBIMU.

[IpoBoauTh MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPABHEHUI, B TOM
qgucjie ¢ NMpUMEHEHWeM TpaduyecKux MpeCcTaBlIeHU (ycTaHaBIMBATh, UMEET JIU
YpaBHEHUE WA CUCTEMA YPABHEHUHN PEUICHUS, €CJIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemate nuHEWMHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXKaTh
pelIEHHEe HEPAaBEHCTB HA YMCIOBOW MPSMOM, 3alKChIBATh PELNICHUE C MOMOIIBIO
CUMBOJIOB.

Pemarth cucTteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABECHCTB, BKIIFOYAKOIINEC
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMBI HEPABEHCTB Ha YHUCIIOBOU
MPSAMOM, 3aIMCBIBATh PEIICHUE C TOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUHA

Pacno3naBath (QyHKIMM H3y4eHHBIX BHAOB. [loka3piBaTh CXEeMaTHYECKU

pacIooKeHHe Ha KOOPIMHATHON TIOCKOCTH TpadukoB GyHKIWA Buaa: y = KX, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = VX, ¥ = ||, B 3aBrcHMOCTH OT 3HAUCHHiT
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUN.

Ctpoutrh M u300pakaTh CXEMAaTHUECKH TpauKy KBaAPATUYHBIX (YHKITUH,
OTHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpadukam.

PacriozHaBaTh KBampaTH4YHyr (GYHKIUIO 1O (GOpMyie, MPUBOAUTH MPUMEPHI
KBQIPaTUYHBIX (YHKIIMHA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCJI€10BATETbHOCTH U MPOTPeccuu
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PacniozHaBaTh apu(pMETHYECKYIO U T€OMETPUUECKYIO MPOrPECCUU MPU Pa3HBIX
crioco0ax 3a1aHusl.

BbINOJNHATE ~ BBIYMCIIEHHS C  HUCIOJIb30BaHMEM  (QopMyn N-ro  4ieHa
apu(pMETHIECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBHIX N YJIEHOB.

N300paxkaTh uieHbl MOCIEAOBATENBHOCTM TOYKAMU HA KOOPAMHATHOMU
MJI0CKOCTH.

PemaTh 3a1a4n, CBSI3aHHbBIE C YUCIOBBIMH MOCIEA0BATEIBHOCTIMU, B TOM YHCIIE
3alayd U3 pealbHOM JKU3HU (C HCMONb30BAHUEM KaJbKYJISATOPa, UU(POBBIX
TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanu @ KoauvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3iesioB (undpoBbIe)
n/ Bcer | KonrtpoabHsl | IIpakTHuyeck
TeM o0pa3oBaTtejibHbIE
n 0 e padoThlI He padoThl
NMPOrpaMmblI pecypchl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUSI.
1 25 1 https://m.edsoo.ru/7f415b
Pammmonansubie 90
qucia B
Anrebpanteck bu6mmoreka [IOK
2 27 1 https://m.edsoo.ru/7f415b
Y€ BBIPAKCHUS
90
bu6moreka [IOK
YpaBHeHud u
3 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopaunats! u bubnuoreka [JOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKINU 90
HoBToDeHME 1 bu6moreka [IOK
5 p 6 1 https://m.edsoo.ru/7f415b
00001eHne
90
OBILEE
KOJIMYECTBO
5 0
YACOB I10 102
[TPOTPAMME
8 KUIIACC
N HaumenoBanu | KosimuecTBo yacos JJIeKTPOHHBbIE
" | e pa3aesoB u (uudpoBbie)
n/ Beer | Konrpoabunl | Ilpakruyecku
TeM oOpa3oBaTeJibHbIE
I 0 e padoThbl e padoThl
NPOrpaMmblI pecypcsl
Yucna u
bu6mmoreka [JOK
BBIYHCIICHUSI.
1 15 https://m.edsoo.ru/7f417a
KBagpatuslie 8
KOpHHU o
Yucna u bu6mmoreka [JOK
2 BBIUHUCIICHUS. 7 https://m.edsoo.ru/7f417a
CreneHs ¢ 8
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

1EJIBIM
roKasaresjemM
Anrebpandeck
HE BEIDAKCHIS bubmuoreka [IOK
3 P o 5 1 https://m.edsoo.ru/7f417a
Ksagparublit 8
TPEXWICH -
Anrebpandeck
e — bu6mmoreka [{OK
4 P 15 1 https://m.edsoo.ru/7f417a
AnreOpandecka P
s IpOOb -
YpaBHeHusa u
HeDABCHCTE bubmmoreka [{OK
5 P ' 15 1 https://m.edsoo.ru/7f417a
KBagpartusie i
YpaBHEHUSA o
YpaBHeHusa u
HeDABCHCTE bu6moreka [IOK
6 P ’ 13 https://m.edsoo.ru/7f417a
Cucrembl P
YpaBHEHUH o
YpaBHeHud u bubnuorexa [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepapeHncTaa f8
OyHKIUH. bubnuoreka [IOK
8 OcHoBHbIE 5 https://m.edsoo.ru/7f417a
HOHATHUS f8
DyHKIUH. bu6moreka [IOK
9 Uucnossie 9 https://m.edsoo.ru/7f417a
GyHKIUM f8
HoBTobete 1 bu6mmoreka [JOK
10 P 6 1 https://m.edsoo.ru/7f417a
00001IeHNE
f8
OBILEE
KOJIMYECTBO
102 5 0
YACOB I1O0
[TPOTPAMME
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
Ne | HaumenoBanue
(uudgposbIe)
n/ | pasesioB U TeM Bcer | Konrtpoasn | IIpakTuyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypcsl
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Yucna n

S — bubmuoreka [IOK
. ' 9 https://m.edsoo.ru/7f419
JecTBuTENbHBIC
dos
qyucia
VYpaBHeHud u
HEpaBEHCTBA. bubnuorexa [JOK
VYpaBHEHUs C 14 https://m.edsoo.ru/7f419
oJHOH dos
MEPEMEHHO N
YpaBHeHusa u
R bubmmoreka [{OK
p ' 14 https://m.edsoo.ru/7f419
CucremMbl
. dos
YpaBHEHUU
YpaBHeHus u bubnuorexa [JOK
HEPaBEHCTBA. 16 https://m.edsoo.ru/7f419
Hepasenctpa dos8
bu6moreka [IOK
OyHKIUU 16 https://m.edsoo.ru/7f419
dos
Yucnoselie bu6moreka [IOK
OCJIEIOBATEILHO 15 https://m.edsoo.ru/7f419
CTH dos
[ToBTOpEHME,
oGoGmeHHe bu6moreka [IOK
’ 18 https://m.edsoo.ru/7f419
CHUCTEMaTH3aITUs
y dog
3HaAHUHN
OBUIEE
KOJIMYECTBO 102
YACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

» AnreGpa, 7 xnacc/ Mep3nsik A.l'., TlonsaxoB B.M.; nox pexpakuueit [lononasckoro
B.E., OOmectBo ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3aaTenbCcKuil IEeHTp
«BEHTAHA-TPA®»; Axunonepuoe odmectBo «M3gatensctBo «lIpocBemenne
» Anre6pa, 7 xnacc/ Mepansik A.T'., [Tononckuit B.b., Sxup M.C.; nox penaxuuei
[Togonbckoro B.E., O6miecTBO ¢ orpaHMuYe€HHON OTBETCTBEHHOCTHIO M3maTenbckuit
LEHTP «BEHTAHA-TPA®Dy; AKIMOHEPHOE 00I111ECTBO «3paTenbeTBO
«IIpocsemienue»

» Anre6pa, 8 xiracc/ Mepsnsik A.l'., TlonsikoB B.M.; nmon penakiueit [Tlogonbckoro
B.E., OOmiectBo ¢ OrpaHMYE€HHOW OTBETCTBEHHOCThIO W3MaTenbCKuii ILEHTP
«BEHTAHA-TPA®y»; Axuuonepnoe o6mectBo «M3narensctBo «IIpocBemeHue
» Anre6pa, 9 xnacc/ Mepansk A.T'., [Tononckuii B.b., Sxup M.C.; nox penaxiuei
[Togonbckoro B.E., O6mecTBO ¢ orpaHMuYe€HHON OTBETCTBEHHOCTHIO M3maTenbckuii
HEHTP «BEHTAHA-TPA®Dy; AKIIMOHEPHOE 00I111eECTBO «3natenbcTBO
«ITpocsemienue»

METOJUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

Marematuka. Peanuzanus tpeboBanuit ®I'OC ocHoBHOro o0miero oOpa3oBaHUsA:
Meroaudeckoe rmocooue s yuurens / JI. O. Pocnosa, E. E. Anekceesa, E. B. Byiiko;
moxg pen. JI. O. PocmoBoii. — M.: ®I'BHY «MHCTUTYT cTpaTeruum pa3BUTHUS
obpazoBanus PAOy, 2022. — 264 c.: u.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

bubaunoreka IIOK https://Metoauueckue Buaeoypoku — Enqunoe coaepikanue

obmiero oopazoBanus (ds00.ru)
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