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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yrBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anredpe  mpeAnosaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B ctpykType nporpaMMsl yueGHOTo Kypca «Anredpa» st OCHOBHOTO 00OIIEro
00pa30BaHMUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHUSA», «ANreOpandeckue BBIPAXKECHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOCHCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
INPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThdeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMHM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCSA aITOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUN O JEUCTBUTEIIBHOM YUCIIE. 3aBEPIIEHUE OCBOEHUS YUCIOBOW JTUHUU
OTHECEHO K CpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX NMPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIUPYETCs BOKPYT PALMOHAIbHBIX
BBIpAKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUsA TMPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun o0ydenus anredpe BXOAIT TaKkKe JajdbHelIIee pa3BuTre
ANITOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBanrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEM K MaTEMaTHY€CKOMY TBOPYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS ¥ KCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U SABJICHUN B IPUPOJIE U
obmrectBe. M3yuenue marepuania cnocoOCTBYET pa3BUTHIO y O0yHAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTrcss Y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha uzydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).



COILEPKAHME OBYYEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NI€CATUYHBIE, MEPEX0] OT OAHOU (OpPMBI 3amucu
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPAaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU Ha 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJNEeM: OIpejaesieHue, MnpeodpazoBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aNTUCh O0NbIINX unced. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOrowlIeHbl. CreneHp MHOrousieHa. C0KeHUE, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOPMyIIbl COKPAIIEHHOTO YMHOXKEHHUS : KBaJIpaT CYMMBI
Y KBaJpar pa3zHocTu. Popmyiia pa3HOCTH KBAAPaTOB. Pa3iioxkeHne MHOrOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMS, IpaBUJIa MpPeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHSI, pelIEHUE JIMHEHHBIX ypaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a7a4 C MTOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMeHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUN
criocoOoM noacTaHOBKH. [IpuMephl pellieHus TEKCTOBBIX 3a1a4 C TOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKUUHA



Koopaunara Toukn Ha npsmoil. UucnoBsle TpoMEXyTKU. PaccTosiHne MexIy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTteil. [lonstue pynkunu. I'paduk hpyHKIuu.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk Gynkmum y = [X|.
I'paduueckoe penieHne JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH.

8 KUIACC

Yucaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW M WX MPUMEHEHHUE K TPE0OPa30BAHUIO YHUCIIOBBIX BBHIpaXKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHUCIIA.

CrteneHb C LENbIM MOKa3zaTesneM U €€ cBoricTBa. CTaHIapTHAS 3allKCh YKCIa.

AnreGpanueckue BolpaxeHUsI AJiredpanyeckKue BbIpakeHust

KBagpaTHbIil TpEXWIEH, pa3iIOkKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckas Jpo0b. OCHOBHOE CBOMCTBO anreOpandeckor JIpoow.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpaXKEHHS M KX TTPeoOpa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY pAaBHEHHUS M HEPABEHCTBA

KBangpaTHoe ypaBHeHHE, hopMyia KOpHEH KBaJpaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUM, CBOIAIIMXCSA K JIMHEWHBIM H  KBAaJAPaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitue pynkuu. OOIaCTh OMpeIeICHNS U MHOKECTBO 3HAUCHHUH (DYHKITHH.
Cnoco0sb1 3aanusi GyHKIHM.

I'papuk dbynkuuun. Yrenue cBoicTB ¢GyHKIMU 1o €€ rpaduky. Ilpumepst
rpauKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



OyHKIIMK, ONMUCBHIBAIOIIME MPSAMYID H OOpPaTHYI MPOMOPIHOHAIBHBIC
3aBrcHMocTH, uX rpaduku. OyHkuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yucia v BbIYMCICHUS

PanvionanbHble yncia, UppalMoOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE JapoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apuMETHUYeCKUe JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMUTEIBHOCTH TIPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHEeHHE. Perienne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palioHaIbLHBIX ypaBHEHHH. PemieHue TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPNPETALNS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HeEpaBEeHCTBA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBangpatnunas ¢yunkius, e€ rpaguk u cBoicra. Ilapabona, koopaUHATHI
BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = [X| , ut ux
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUUHCIOBBIE  NOCIEA0BATEIBLHOCTH U
nporpeccuu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynol u Gopmysoit N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynsl N-ro uieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOM IUIOCKOCTHU. JIMHEHMHBIM M SKCIOHEHIMAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYeCcKoe BOCIMTAHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW WIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YaCTHE B PEIICHUUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4eCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTH ISl PA3BUTHS LIMBWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJIcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnMTAHME, (POPMUPOBAHHE KYJILTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA PE(PIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl peleHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIeH cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM I OKPY>KAIOIIeH Cpesibl, 0OCO3HAHUEM TI100aTBHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIE
YMEHHE YUYUTBhCS Yy APYrux JoJei, nmpuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUsI, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, TOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBICHUSIX, B TOM YHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYI0  CUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMAaTUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCOPUHUMATH, (POPMYIUPOBATH U  MPEOOPaA30BBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISATH ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUH JJ1S1 BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOKHBIE JOKA3aTeIbCTBA
MaTEeMaTU4YEeCKUX (AKTOB, BBICTpAaUBATh apPryMEHTAIUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASMIMK ¢ y4€ToM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTaHABIWBAaTh HCKOMOE U JaHHOE, (OpMUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE;

NPOBOJIUTH [0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIECHHUST M BBIBOJIBI 110 PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTH WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TpeacTaBieHHs WHGOpPMAIMM W WIUTFOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMd, WHOW TpapuKkod ©u ux
KOMOMWHAIIUSIMU;

OIICHMBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble I[eﬁCTBHH:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh TMOSCHEHHS IO XOAY pPEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B X0JI¢ 00CYXICHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
pOoOJIEMBI, peIacMoi 3aJa4r, BHICKa3bIBATh HUJICH, HAIICJICHHBIC Ha TTOWCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMdUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hopMyITUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pe3ydbTaThl  pEIIEHUsS  3aJa4d,  OSKCIEPHMCHTA,
UCCJICIOBAHUS, TIPOEKTa, CAMOCTOSITEIIBHO BBIOUPATh (hOpPMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAINA U OCOOCHHOCTEH ayIuTOpUH;

MOHMMATh W UCITOJIB30BaTh MPEUMYIIICCTBA KOMaHIHOW U MHIUBHUIYaTbHOM
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 11€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JOTOBapUBATHCA,
o0CyXJ1aTh TIPOIIECC M PE3yJbTAaT pabOThI, 0000MIATh MHCHUS HECKOIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAMHHMPOBATH CBOM JACHCTBUS C JAPYTMMH YJI€HaMH KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM PEUICHUs 3aAadydl (MU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(POPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh [PH PEIICHUHN 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIbHOCTH NOCTABICHHOM LIEJIH U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTUXKEHUS WM HEAOCTHXKCHUS 1IeJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI



K xoumy oOyuenuss B 7 kJjacce OOYyYarolIUHCS TMOJTYYUT CIEAYIOIIHNE
MpeAMETHBIE PE3YJIbTATHI:

Yucsia v BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCHMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amucu 4Yucesl K Ipyrod (mpeoOpa3oBBIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECITUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJTh yncna.

BBINOTHATS TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE AEUCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeIISIMHU.

[IpuMeHATh TPU3HAKU JETUMOCTH, Pa3JI0KEHNE Ha MHOKUTENN HAaTyPaIbHBIX
YHUCEeN.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIIMYMUH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHH s

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSITH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

HaxomuTe 3HaueHUs: OYyKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrimosHATh MpeoOpa3oBaHms IEIOTO BEIPAKEHHUS] B MHOTOYJIEH TIPUBEICHUEM
MOJOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYIIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I1IEr0 MHOXKUTESI, TPYNIUPOBKHU CIaraéMbiX, IPUMEHEHHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensTh npeodpa3zoBaHusi MHOTOWICHOB JJISI PEIICHUSI Pa3IMYHbIX 3a]a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJNSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHON, NMPUMEHssA MpaBUIIa
nepexoa OT UCXOJHOTO YPaBHEHHs K paBHOCHWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCITIO KOPHEM YpaBHEHHUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TNIOCKOCTHU I'paUK JIMHEWHOTO YPaBHEHUS C IBYMs
NEePEMEHHBIMHU, MOJB3YACH TPapUKOM, IPUBOIUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cuctembl IBYyX JIUHEWMHBIX YPAaBHEHUHN C JABYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pewmaTh JUHEHHOE YpaBHEHUE WU CHCTEMY JIMHEWHBIX
YPaBHEHHI 110 YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TOJy4YEeHHBIN pe3yJibTar.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, pACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apTryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIW3a HHGOPMAIIUH,
M3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPa(PUKOB peaTbHBIX MPOI[ECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOIMICS IOJIYYUT CICAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp3oBaTh HayajabHbIE MPEACTABICHUS O MHOXECTBE JEWCTBUTEIbHBIX
yuces JJis CPaBHEHUS, OKPYTJIEHUS U BBIUUCIECHUN, U300pakaTh JEUCTBUTEIbHBIEC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIOJB3YS MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COAEP)KAIIUX KBAJApPATHbIE KOPHHU, HCHOJIb3Ys
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3anucu OOJBIINX U MaJlbIX YHCEN C MOMONIBIO JIECSITUYHBIX
npobeit u creneHei ynucna 10.



AJredpanyeckue BbIPasKeHUs!

[IpuMeHATh TOHSITHE CTENEHH C IEeNbIM T[OKa3aTejeM, BBIOIHATh
npeoOpa3oBaHus BRIPAKECHHI, COIEPIKALTUX CTETICHH C IEIBIM TIOKa3aTeeM.

BEIMOTHATE TOXIECTBEHHBIE TPEOOPa30BaHUs PAIIMOHAIBHBIX BRIPAXKCHH Ha
OCHOBE TPaBUJI ICUCTBUI HaJl MHOTOWICHAMH H alIre0pandecKuMu ApoOsSMH.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpuMeHATh peoOpa30oBaHMsl BRIPAXKCHHN ISl PEIICHUS Pa3TUYHbIX 3a/1a4 U3
MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHbIC YPaBHCHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[IpoBoANTH MpOCTEHIIIME UCCIEIOBAHUS YpAaBHEHUH M CHCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHHEM TpadUIeCKUX MpeCTaBlIeHUN (yCTaHABIUBATh, UMEET
7Y ypaBHEHUE WM CHCTEMa YpaBHEHUU PEIICHUs, €CIU WMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT COBECHOW (QOPMYTUPOBKH 3aaauu K e€ anreOpandeckoi
MOJIETd C TIOMOIIBIO COCTaBJICHUS YypPaBHEHMs] WJIM CHCTEMbl YypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTar.

[IpuMeHsTh CBOIMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHHUS, OILICHKH, pellaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPapUUIECKyIO
WLTIOCTPAIIMIO MHOXKECTBA PEIICHNU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMN

[TonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKIUM O 3HAYCHUIO
apryMeHTa, oNpeessaTh CBoMCTBa GYHKIMU 10 e€ Tpaduky.

Ctpoutsb rpaduku dJIeMEHTaApHBIX QYHKIIUNA BUIA:

y=k/x, y=X2,y=x3,y = x|, y = VX, OIIiCHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduky.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYMCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIC ¥ HPPAIIMOHATLHEIE YHCIIA.

BeimonHaTh apudMeTndeckue ASHCTBUS C pallMOHATLHBIMU YUCIaMH, COYETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIONHATh BBIYUCICHUS C UPPAMOHATBLHBIMU
YHCIIAMH.

HaxoauTh 3Ha4eHUS CTETICHEH C IIEeTBIMH MTOKA3aTeIIIMUA U KOPHEH, BRIYUCIISITh
3HAYCHUS YUCJIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTEIBHBIC YHCIA, BBIMIOJHATh NPHUKUAKY pPE3yJIbTara
BBIYHCIICHUN, OTICHKY YACIOBBIX BEIPAKCHHUM.



YpaBHeHHd U HEPAaBeHCTBA

Pemrats nuHENHbBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILNECS K HUM,
npocTelme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemrate cucteMbl IByX JIMHEWHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKkCTOBBIE 3ajauM alreOpauvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUM C JBYMS IEPEMEHHBIMMU.

[IpoBOaUTE IPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMH PEILICHHUsS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPaBEHCTB HAa YMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucrtemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YUCJIOBOM MPSIMOM, 3alIUCBIBATDH PEILIEHUE C IIOMOILBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3aa4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJI0CKOCTH rpadukoB GyHKIME Bua: Y = KX, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02()PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (YYHKITHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIIUH,
OIMMHCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 GyHKIHIO 1O (opmyse, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YmncJioBbI€ MOCTIEA0BATEIbHOCTH M MPOrPecCuu

PacrioznaBaTh apuMeTHUECKYI0 U TEOMETPHUECKYIO TPOTPECCHH TTPH PA3HBIX
croco0ax 3a1aHusl.

BeIMONHATS  BBIYHCIICGHUS C  HWCHOJB30BaHWEM (opMyn N-ro  dieHa
apu(PMETUIECKON 1 TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIAWHATHOM
MJIOCKOCTH.

Pemiate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHU MOCIEIOBATEILHOCTAMHU, B TOM
YuCle 3aJ]a4u U3 peaibHOM KU3HU (C UCMOIB30BAHUEM KalbKYJISATOPA, U(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrEOpaHECKIe BEIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopwmatet u rpadpmiu. Gynkiun 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 06odmenne 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME
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8 KUIIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eIbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUS. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHKUHH. OCHOBHEIC HOHATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) 4 9
YHIKUKH. TTUCTOBEIE QYHKIH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0

[TPOTPAMME
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa 16 1 httos://m. edsoo.ru/7£419d08
bu6mmoreka [JOK
> Dynxunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBbie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 18 1 bubnunoreka [JOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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