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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUIMH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IHMKIOB, €€ OCBOCHHWE HEOOXOAMMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MAaTEeMaTHUYECKOTO MOJACIUPOBAaHUS B HAy4YHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenuwe anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HAOMIOAATH,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYalOIIUXCS: OHU HCHOJB3YIOT JSAYKTUBHBIC W
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOW ~ JI€ATEIbBHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBJIAeTCs peaan3alueil 1esTeIbHOCTHOrO MPUHIMIA 00y4YEHNs.

B ctpykType nporpaMMsl yueGHOTo Kypcea «Anredpa» st OCHOBHOTO 00IIEro
00pa30BaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANYECKUE JIMHUU:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandeckue BBIPAXKECHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuuu». Kaxpas U3 3TUX COJep)KaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxoxe wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
INPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBsi3u ¢ 3TMM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThudeckoro s3bika. CopaepkaTeabHOH |
CTPYKTYpHOH OCOOEHHOCTBIO Y4YEOHOro Kypca «Ainredpa» ABISIETCA €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI MOJIb30BAThCS aJrOpUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUN O AEHCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOEHHUS YUCIOBOM JTMHUN
OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOAMMOro Ui pPElIeHUs 3a7ady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHATIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHS] MAaTEMaTUYECKUX MOJENeH, ONUCaHUSd TPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTUCAHUS M KCCIIEOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B IPUPOJIE U
oOmrecte. M3yuenue marepuaia crmocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opmMupoBaHue
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTrcss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «AnreOpandeckue BBIPAKCHUS», «YPaBHCHHS U
HEpaBEHCTBa», «DYHKITUNY.

Ha uzydenue yue6HOTO Kypca «Anredpa» otBoautcs 306 gacos: 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).



COAEPXAHUE OBYUYEHUA
7 KITIACC

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
palMoHaNbHBIMU YuciaMu. PemeHue 3aiad M3 peaibHOM MPAaKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U IpoOH B BHJE MPOIEHTOB. TpH OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PEIICHUE 3a7]a4 U3 pealbHON MPAKTUKH.

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

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbBIE, YNCIOBOE 3HAUECHHUE BBIPAKECHHS C EpeMEHHOM. JlomycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS MOJTO0HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. DOPMyIIbl COKPAIIEHHOTO YMHOXKEHHUS : KBaJIpaT CYMMBI
Y KBaJpar pa3zHocTu. Popmyiia pa3HOCTH KBAApaToB. Pa3iioxkeHne MHOTOYIEHOB HA
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWSA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHUSI, pElIEHUE JIMHEHUHBIX ypaBHEHUN. COCTaBIEHNUE YPABHEHU MO YCIOBUIO
3agauu. Pelienue TeKCTOBBIX 3a4a4 C MTOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMN
crocoOoM nojicTaHOBKU. [IpuMepbl pelieHust TEKCTOBBIX 33/1au ¢ TOMOILBbIO CUCTEM
YPaBHEHHM.

DyHKUUHA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTta
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyTIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk hpyHKIuu.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkmum y = [X|.
['padrueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPaTHBIX KOPHEHW M UX MIPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHUCIIA.

CreneHb C 1ENbIM MOKa3zaTesaeM U €€ cBoiicTBa. CTaHIapTHAs 3allUCh YMUCIa.

AnreGpanueckue BolpaxeHUsI AJiredpanyeckKue BbIpakeHust

KBagpaTHbIil TpEXWIEH, pa3iIOkKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHUE, JeJIeHHe ajreOpaudeckux JapoOei.
PanronanbHble BEIpaXKEHHS M KX TTPeoOpa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY pAaBHEHHUS M HEPABEHCTBA

KBangpaTHoe ypaBHeHHE, (opMyia KOPHEH KBaJIpaTHOTO ypaBHeHHs. TeopeMa
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM W KBAaJPaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoOoM.

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

OyHKINM PYHKIUA

[Tonsitue pynkiuu. OOIaCTh OMpeIeICHUS U MHOKXECTBO 3HAYCHU I (PYHKITHH.
Cnoco0sb1 3aanusi GyHKIHM.

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



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocTH, uX rpaduku. OyHkuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBIE [eCSITUYHBIE Ipodu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTH TIPOILIECCOB B
OKpPY’KarolIeM MHpE.

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

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJApPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-paloHaIbLHBIX ypaBHECHHH. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero Trpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CIocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DYyHKIMH

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.

YucaoBble MOCIEI0BATEIbHOCTH U MIPOrPecCcHu



IloHsiTHE YMCIOBOM IOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIENOBATEIbHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300paxkeHne WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBax (yHKIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCHIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, NPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JUIsl Pa3BUTHUS LMBHJIM3ALMUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MaTeMaTU4YeCKON KyJIbTypOil KaK CpeJIcTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMH HaBBIKAMH HCCIIEIOBATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3lI0pOBbs,  BEJIEHUA  3/0pOBOro  oOpas3a KHM3HM  (3I0pOBO€  IHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIJIs1 pelieHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHUAM COUMAJIBHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHUE YUYUTBhCS Yy APYTux JoJel, nmpuoOpeTatb B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKA U KOMIIETEHILIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYI  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MTPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
ONpeNesiecHUs]  MOHSTHM, YCTaHABIMBATH CYUIECTBEHHBI  MpPU3HAK
KJ1IaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIU34;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OONIueE,
YCIJIOBHBIE;



BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJIS BBISBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh 0Ka3aTebCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpAUBATH aPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMOCO0 pelieHus y4uyeOHOW 3aaaud (CpaBHUBATHh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbLCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GopMyITHpOBaTh BOMPOCHL, (UKCHPYIOIIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIWBAaTh HCKOMOE W JaHHOE, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE TTI0 YCTAHOBIICHHIO 0COOEHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITETTFHO (DOPMYITHPOBATh 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATHU3HPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod ©u Ux
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTH WHOOPMAIIMN TI0 KPHUTEPHUSM, MPEAIOKECHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

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



B YCTHBIX U MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PEUICHUS
3aJ1auyu, KOMMEHTHUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B X0JI¢ 00CYXICHHS 33a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, peIIacMoi 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  pe3yabTaThl  pEIIEHUsS  3a7a4d,  OSKCIEPHMCHTA,
UCCIICIOBAHUS, TIPOEKTA, CAMOCTOSTEIIBHO BBIOUPATh (hOPMAT BBICTYILICHUSI
¢ yu€ToM 3aj1a4 NMPE3CHTAINA U OCOOCHHOCTEH ayIUTOpUH;

NIOHMMATh U UCITOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON ¥ MHINBUTyaJIbHON
paboThI MPU PEIICHUH YICOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 11€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOW pabOTBI, pacHpeAcsiaTh BHUALI PpabdOT, JOrOBapUBATHCS,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHUPOBATH CBOU JACHCTBUS C JAPYTMMH YICHAMH KOMAaH]IBI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUIEHUS 3aJayu (WU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ynbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PELICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIbHOCTH TOCTABICHHOM LIEIIN U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKCHUSI WM HEIOCTHXKECHHS 1ETH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kjacce OOyYaroImMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE MPUEMBI, apUMETHUECKUE
JEHUCTBUS C PAIMOHAIIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKMCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIpAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJTh yncna.

BBIMOTHATS TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMHU.

[IpuMeHATh TPU3HAKU JETUMOCTH, Pa3JI0KEHNE Ha MHOKUTENN HATyPaIbHBIX
YHUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJaYd, CBSI3aHHBIE C OTHOUIEHHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pEe3yAbTaThl pELICHUs 3a7ad C y4ETOM OTpaHWYEHHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPasKeHU s

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIIOTHIO M CHMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN MpU 3aJlaHHBIX 3HAYEHUSAX
MEPEMEHHBIX.

BrimonHaTh Mpeobpa3oBaHms MEIOTO BEIPAKEHHUS] B MHOTOYJIEH TIPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I1IET0 MHOXKUTESI, TPYINIUPOBKHU CIaraéMbiX, IPUMEHEHHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpumMensaTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHss MpPaBUIIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumeHsTh rpaduyeckre METObl PU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SABIAIOMIMXCA PEIICHUEM JUHEHHOro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'paUK JIMHEWHOTO YPaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJB3YACH TPapUKOM, IPUBOUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cuctemsl IBYyX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JMHEHHBIX
YPaBHEHHI 110 YCIOBUIO 33/1a4l, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy MOJy4YEeHHBIN pe3yJbTar.

DyHKUUMA

N3006paxkath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOILIUE 3aIaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMNA M3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, PACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYCHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WH(opMaImw,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

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

Yucsa 1 BBIYUCICHUSA

Hcnonp3oBaTh HauyadbHbIE MPEJACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJ[paTHbIE€ KOPHH, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJISTOP, BBINOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEP)KAIIUX KBAJAPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHMCENI C MOMOUIBIO JECATUUHBIX
npobeit u creneHei ynucna 10.



Aaredpanvyeckune BbIpakKeHHs

[IpuMeHATh TOHSITHE CTENEHW C IEeNbIM T[OKa3aTejleM, BBIMOJHATD
npeoOpa3oBaHus BRIPAKECHHI, COIEPIKALTUX CTETICHH C IEIBIM TIOKa3aTeeM.

BEIMOTHATE TOXIECTBEHHBIEC TPEOOPa30BaHUs PAIIMOHAIBHBIX BRIPAXKCHHUH Ha
OCHOBE TPaBUJI ICUCTBUI HaJl MHOTOWICHAMH H aIre0pandecKuMu ApoOsSMU.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpuMeHATh peoOpa3oBaHusl BRIPAKCHHNA IS PEIICHUS Pa3UYHbIX 3a/1a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHbIC YpPAaBHCHHUS W palMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHCHUH C JIBYMS NIEPEMCHHBIMH.

[IpoBoAMTH MpOCTEHIIIME UCCIEIOBAHUS YpAaBHEHUN M CHCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpaQUUecKuX MpeAcTaBIeHI (yCTaHABINBAThH, UMEET
7Y ypaBHEHWE WM CHCTEMa YpaBHEHUU PEIICHHUs, €CIU WMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (QOPMYIUPOBKHU 3a7adud K €€ anredpandecKoin
MOJIETM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3yibTar.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHHUS, OILICHKH, pellaTh
JUHENHBIE HEPAaBEHCTBA C OJIHOM MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpauyecKyro
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMN

[TonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHUsI), ONMPEACNITh 3HaueHHE (GYHKUUU TO 3HAYCHHUIO
apryMeHTa, oNpeesaTh CBOMCTBA GYHKIMU 10 e€ Tpaduky.

Ctpoutsb rpaduku dJaeMeHTapHBIX QYHKIIUN 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 oOydJaromiuiicss MONYYHUT CIICTYIOIIHE
MIPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonHaTh apudMeTnyeckne ASHCTBUS C PAIlMOHATLHBIMU YUCIaMH, COYETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIONHATh BBIYUCICHUS C UPPAMOHATBLHBIMU
YHCIIAMH.

HaxoauTh 3Ha4eHUS CTETICHEH C IEeITBIMH MTOKA3aTeNIIMHA U KOPHEH, BBIYUCIISITH
3HAYCHUS YUCJIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTEIBHBIC YHCIA, BBITOJHATh NPHKUAKY pPE3ysIbTaTa
BBIYHCIICHUN, OTICHKY YACIOBBIX BEIPAKCHHUM.



YpaBHEHUS U HEPABEHCTBA

Pemrats nuHENHBIE U KBaAPATHBIE YPABHEHHUSI, ypABHEHMSI, CBOIAIINECS K HAM,
pocTelme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemate cucteMbl OBYX JIMHEWHBIX YPaBHEHUH C JBYMsI INEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajayd alreOpaMvdecKuM CIOCOOOM €  TOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WUJIM CUCTEMBI JBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMU PEIIEHHUs, €CIM HUMEET, TO CKOJIBKO, W
npouee).

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

Pemlatb  cuctemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOW MPSAMOM, 3alIUCBIBATH PEIICHUE C TIOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (yHKIMM H3yuyeHHBIX BUJOB. lloka3piBaTh cXxemMaTHUECKH

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

Crpouth ¥ HM300pakaTh CXeMaTHUECKU TpadHK{ KBaJAPATUUHBIX (DYHKITUH,
OMMHCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOrPecCuu

PacrioznaBaTh apuMeTHUECKYI0 U TEOMETPHUECKYIO TPOTPECCHH TTPH PA3HBIX
crnoco0ax 3a1aHusl.

BBITONHATS  BBIYHCIIGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMU Ha KOOPIWHATHOMN
MJIOCKOCTH.

Pemiate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHU MOCIEIOBATEILHOCTAMH, B TOM
YuCe 3aJ]a4d U3 peabHOU KU3HU (C UCIOJIB30BAHUEM KaNIbKYJISITOpa, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB 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 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥PABHEHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne 1 obobwmenne 0 1 https://m.edso0.ru/7f415b90
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
Kouun4yecTBo yacos
Nen/m | Tema ypoka
Bceero
1 [ToBTOpEeHne marepuana 5-6 Ki1accos. 1
2 [ToBTOpEHNE MaTepuana 5-6 K1accos. 1
3 Beenenue B anreopy. 1
4 Brenenue B anredpy. 1
5 Brenenue B anredpy. 1
6 JIuHeitHOE ypaBHEHUE C OJJTHOM MTEPEMEHHOI. 1
7 JluneltHoe ypaBHEHHUE C OJHOU MTEPEMEHHOM. 1
8 JluneliHoe ypaBHEHHUE ¢ OJHOW MTEPEMEHHOM. 1
9 JluneiitHoe ypaBHEHHE C OJHOM IMEPEMEHHOM. 1
10 Pemrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH. 1
11 Pemrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH. 1
12 Pemrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH. 1
13 Pemenue 3a1a4 ¢ moOMOIIBI0 ypaBHEHUH. 1
14 Pemenue 3a1a4 ¢ moMoIIbI0 YpaBHEHUH. 1
15 [ToBTOpEHUE U cucTeMaTH3aIUs y4eOHOTO MaTepuaa 1
16 KonTtponsnas padora Ne 1 mo teme: «JIuHeliHOe ypaBHEHHE C OJTHOM MEPEMEHHOIN. 1
17 Tox/1eCTBEHHO paBHbIE BbIpakeHUs. ToxaecTBa 1
18 Tox/1eCTBEHHO paBHbIE BbIpakeHUs. ToxaecTBa 1
19 Crenens ¢ HaTypalIbHBIM [T0KA3aTEIEM 1
20 CreneHs ¢ HaTypalbHBIM [T0KA3aTENEM 1
21 Crenens ¢ HaTypalbHBIM [T0KA3aTENEM 1




22 OIHOYIEHBI. 1
23 OIHOWIEHEL. 1
24 MHuoro4ieHsl 1
25 CnoskeHne ¥ BEIYATaHUE MHOTOYJICHOB 1
26 CroeHne ¥ BEIYUTAHNE MHOTOUYJIEHOB 1
27 CnoskeHne ¥ BBIUUTaHHE MHOTOYJIEHOB 1
28 [ToBTOpEeHME U crucTeMaTH3alUs y4eOHOTO MaTepraia 1
29 KonTponsnas padora Ne 2 no teme: «CTeneHb ¢ HaTypaJlbHbIM NOKa3aTesieM. OJHOUJICHBI. 1
Muorounensl CioKeHne U BEIYMUTAHHE MHOTOUJIEHOB.
30 YMHOXKEHME OHOYJIEHA HA MHOTOYJIEH. 1
31 VYMHOXEHHE OJHOWIEHA HAa MHOTOYJIEH. 1
32 VYMHOKEHNE OTHOYWIEHA Ha MHOTOYJIEH. 1
33 VYMHOKEHNE OTHOYWIEHA Ha MHOTOYJIEH. 1
34 VYMHOKEeHHE MHOTOWIEHA Ha MHOTOUJICH 1
35 VYMHOKEHHE MHOTOWIEHA Ha MHOTOWIEH 1
36 VYMHOKEHHE MHOTOWIEHA HA MHOTOWIEH 1
37 VYMHOKEHHE MHOTOWIEHA Ha MHOTOWIEH 1
38 Pa3noxeHre MHOrOWIEHOB Ha MHOKUTEIN. BEIHECEHHE 00IIEr0 MHOKHUTENSA 38 CKOOKH 1
39 Pa3noxeHre MHOrOWIEHOB Ha MHOKUTEIN. BEIHECEHHE 00IEr0 MHOKHUTES 34 CKOOKH 1
40 Pa3noxeHne MHOrOWIEHOB Ha MHOKHUTEIN. BEIHECEHHE 00IIIEr0 MHOKHUTENA 38 CKOOKHU 1
41 Pa3no)xeHre MHOTOUJICHOB HA MHOXKUTENN. MeTo ] IPpyNIUPOBKU 1
42 Pa3no)xeHre MHOTOUJICHOB HA MHOXKUTENN. MeTo 1 IPpyNIUPOBKU 1
43 Pa3no)xeHre MHOTOUJICHOB HA MHOXKUTENN. MeTo ] IPpyNIUPOBKU 1
44 [ToBTOpEHUe U cucTeMaTH3anus yueOHOro MaTepuaia. 1
45 KonTtponsHas padora Ne 3 o teme: «YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH. Y MHOXKEHHE 1

MHOToO4JIEeHa Ha MHOro4JIeH. Pa3nokeHrue MHOIOYJI€HOB Ha MHOXKUTEIN.




46

[IpousBeneHne pasHOCTH U CYMMBI JIBYX BBIPa)KECHUM.

1
47 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPaYKECHUM. 1
48 [IpousBeneHne pasHOCTH U CYMMBI JIBYX BBIPaKECHUM. 1
49 Pa3HoCTh KBaspaTOB ABYX BBIPAKCHUM. 1
50 PasHoCTh KBaspaTOB ABYX BBIPAKCHUM. 1
o1 KBagpar cymMmBI 1 KBaipaT pa3HOCTH JIBYX BBIPAKEHUM. 1
52 KBagpar cymMBbI U KBaipaT pa3HOCTH JABYX BBIPAKECHUM. 1
53 KBagpar cymMmBI 1 KBaipaT pa3HOCTH JIBYX BBIPAKEHUM. 1
o4 KBagpar cymMmBbI 1 KBaipaT pa3HOCTH JIBYX BBIPAKEHUM. 1
55 [IpeoOpa3oBaHrie MHOTOWIEHA B KBAJpaT CYMMBbI WM Pa3HOCTH JIBYX BBIPayKEHUH. 1
56 [IpeoOpa3oBanrie MHOTOWIEHA B KBaJpaT CyMMBbI WJIM Pa3HOCTHU ABYX BBIPa)KEHUU. 1
57 [IpeoOpazoBaHue MHOTOWICHA B KBAJPAT CYMMBbI HJIM PA3HOCTHU JBYX BBIPAKCHHM. 1
58 [ToBTOpEHME M cHcTEeMaTH3alU Y9eOHOTO MaTepuraa. 1
59 KonTtponbHas padota Ne 4 o teme: «@opMyIbl COKPAIICHHOTO YMHOKEHUS. 1
60 CymMa 1 pa3HOCTh KYOOB JIByX BBIPQ)KCHUIM. 1
61 CymMa 1 pa3HOCTb KYOOB JIByX BBIPQ)KCHUIM. 1
62 [IpuMeHeHue pa3In4HbIX CIIOCOO0B PA3JIOKEHHSI MHOTOWIEHA HA MHOXKHUTEIH. 1
63 [IpuMeHeHMe pa3In4HbIX CIIOCOOO0B PA3JI0KEHHSI MHOTOWIEHA HA MHOXKHUTEIH. 1
64 [IpuMeHeHMe pa3Iu4HbIX CIIOCOO0B Pa3JI0KEHUSI MHOTOUWIEHA HA MHOXKHTEH. 1
65 [IpuMeHeHMe pa3In4HbIX CIIOCOOO0B PA3JI0KEHHSI MHOTOWIEHA HA MHOXKHUTEIH. 1
66 IToBTOpEHUE U cucTemaTH3anus yaeOHOro MaTepuaa 1
67 KonTtponpHas padota Ne 5 mo teme «Cymma 1 pa3HOCTh KyOOB JBYX BbIpaxkeHui. [Ipumenenne 1

Pa3IUYHBIX CIOCOOOB Pa3JI0KEHUSI MHOTOUJICHa HA MHOXHUTEIIH.

68 Cas13u Mexly BennuruHaMu. OyHKIHS.
69 Cas13u Mex 1y BennuuHaMu. OyHKIHS.
70 CniocoOsI 3a1anust pyHKIMN




71 CniocoOs1 3ananust GpyHKIMN 1
72 I'padux GyHKIHH. 1
73 I'padux GyHKIIH. 1
74 JIuneiinas QyHkums, e€ rpaduk u CBOKWCTBA. 1
75 JIuneiinas QyHkums, e€ rpaguk u CBOKWCTBA. 1
76 Jluneitnast pyHkus, e€ rpaguk U CBONCTBA. 1
77 Jluneitnast pyHkuus, e€ rpaguk U CBOMCTBA. 1
78 [ToBTOpEeHME U cucTeMaTH3alUs y4eOHOTO MaTepraia 1
79 KonTtponsnas padota Ne 6 mo teme: « DyHKITUN» 1
80 VYpaBHeHUS ¢ ABYMSI IEPEMEHHBIMHU. 1
81 VYpaBHEHHUS C IByMs IEPEMEHHBIMU. 1
82 JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €T0 TpaduK. 1
83 JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €T0 TpaduK. 1
84 JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €T0 TpaduK. 1
85 CucteMbl ypaBHEHHH ¢ ABYMsI IepeMeHHbIMU. ['paduueckuii MeTo peleHns CUCTEMBI ABYX 1
JMHEWHBIX YPaBHEHUH C IByMsl IE€PEMEHHBIMHU.
86 CucteMbl ypaBHEHHH ¢ ABYMsI IepeMeHHbIMU. ['paduueckuii MeTo peleHns CUCTEMBI ABYX 1
JMHEWHBIX YPAaBHEHUH C IBYMsI IE€PEMEHHBIMHU.
87 CucteMbl ypaBHEHHH ¢ ABYMsI TepeMeHHbIMU. [ paduueckuii MeTo peleHns CUCTEMbI ABYX 1
JMHEWHBIX YPAaBHEHUH C IBYMsI IE€PEMEHHBIMHU.
88 Pemienune cucreM TUHEHHBIX ypaBHEHUH METOJIOM MOJICTAHOBKHU 1
89 Pemienune cucrem TMHEWHBIX YpaBHEHHH METOJIOM MOJCTAaHOBKH 1
90 Pemienune cucremM TUHEWHBIX YpaBHEHUH METOJIOM CIIOKEHHS. 1
91 Pemienune cucreM TUHEWHBIX YpaBHEHUH METOJIOM CIIOKEHHS. 1
92 Perienune cucreM TUHEMHBIX YpaBHEHUI METOJIOM CIIOKEHHSL. 1
93 Perienue 3a1a4 ¢ IOMOIIBIO CHCTEM JIMHEMHBIX YpaBHEHUH. 1




94 Pemrenue 3aa4 ¢ OMOIIBIO CUCTEM JIMHEWHBIX YPABHEHUN. 1
95 Pemrenne 3a1a4 ¢ NOMOIIBIO CUCTEM JINHEWHBIX YPABHEHUH. 1
96 Pemienue 3a1a4 ¢ TOMOIIBIO CHCTEM JITHEHHBIX YpaBHEHUH. 1
97 [ToBTOpEeHME U cucTemMaTu3alus yaeOHOTO MaTepraia 1
98 KonTtponeHast padota Ne7 o teme: «CuCTeMbl TMHEWHBIX YpaBHEHHUH C ABYMS IIEPEMEHHBIMI. 1
99 [ToBTOpEHME OCHOBHBIX MOHIATUIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3HaHU I 1
100 [ToBTOpEHME OCHOBHBIX MOHIATUIM U METOJIOB Kypca 7 Kjacca, 00001eHrne 3HaHU I 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB Kypca 7 Kjacca, 00001eHne 3SHaHu i 1
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Mepszisak A.I'. ITomonckuit B.b., SAxup M.C.
Anrebpa, 7 knacc: yueOHUK Ju1s o011eo0pa3zoBaTeIbHbIX opranu3annii Mocksa:

Benrana-I'pad 2018

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1)Mep3znsk A.I'.,ITononckuit B.b.,Padbunosuu E.M., Axup M.C. Anre6pa, 7 kiacc.
HNunaktrndeckue Marepuaisl. [locodue niis ygammxcest o01ieo0opa3zoBaTeaIbHbIX
opranuzanuii Mocksa: Benrana-I"pad 2022

2) Jlesutac I'.I'. Hecrannaptuelie 3agauun o matematuke Mocksa: MJIEKCA
2007

3) [Inuyrun JI.®. 3a ctpanuiiamMu yueOHUKa anreOpbl. Mocksa:
ITpoceenienue,2010

4) Ilpoussonos B.B. 3anauu Ha BeipocT. MockBa: MUPOC 1995

5) Ouuuknonenus A gereu. T. 11: Marematuka. MockBa: ABanta+ 2003
6)byuko E.B.,Mep3nsak A.I'.,ITononckuit B.b., SAxup M.C. Anre6pa, 7 kiacc:

Meronnueckoe mocodue s yuntens Mocksa: Benrana-I'pad 2018

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



CaitTel s ydamuxces:

1. http://www.kvant.info/ HayuHo-nonynsipblil Gru3HKO-MaTeMaTHUECKUI
KypHAIT IS

IMKOJIbHUKOB U CTYACHTOB «KBauT».

2. Duuknonenus a1 aereit http://the800.info/yentsiklopediya-dlya-detey-
matematika

3. DHIUKIONIEIUS IO MaTEMaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.h
4. CHpaBO‘{HI/IK IO MaTCMAaTUKE JId IIKOJIBHUKOB
http://www.resolventa.ru/demo/demomath.htm

5. Maremaruka onnaifH http://uchit.rastu.r
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