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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBASETCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO ITUKIOB, €€ OCBOEGHHE HEOOXOAUMO IS
MPOAOKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zButre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKIACHHM W CYIIHOCTH ainreOpandecKux
abCcTpakiMii, ciocobe OTpa)KeHUs MaTeMaTUYECKON HAyKOH SIBICHUI U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
M Ka4eCTB MBIIUICHUS, HEOOXOANUMBIX JIJISl alafTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUSI M BBIBOJHI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca alreOpbl 00eCcIIeYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIC U
WHIYKTUBHBIC PacCyKICHHs, 0000IICHNEe W KOHKPETU3alMIo, a0CTparupoBaHue H
anajorutro. OOyueHue  anreOpe  MpenanojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIbHOCTH  O0YYalolIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 SBJAeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B cTpyktype mnporpammbl yueOHOro Kypca «AinreOpa» ajii OCHOBHOTO
o0miero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT CO/AEPKATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYUCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coiepKaTelbHO-METOIUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHUCTBYS €
APYTUMHU €ro JMHUAMU. B Xoxe wu3ydeHuss ydyeOHOro kKypca OO0y4aromuMmcs
MPUXOJUTCS JIOTHUECKH PacCyXAaTh, UCIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBSI3W ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHUYECKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBIAJACHHUIO O00YyYaIOIIMMHUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThuyeckoro s3bika. CopepkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHUM «YUucna ¥ BBIYMCICHUS» CIYKUT OCHOBOW s
JaJbHEHIIET0 W3YYCHHS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS TOJNIB30BATHCS ANTOPUTMAMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCIIE HA yPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
CBSI3aHO C pALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandeckux JUHUN — « AIreOpandecKue BhIPAXKEHHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMHUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaXKeHHI. AnreOpa IeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeJel, ONUCaHUs MPOLECCOB U
ABJIICHUNA peanbHOro wmupa. B 3amaum oOyueHuss anreOpe BXOHAST TaKxKe
JanbHelllee pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHHUS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATHKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanue pyHKIIMOHAIBHO-Tpa(pUUecKOi TMHUK HAllEJICHO Ha MOJyYeHHE
oOy4JaromuMHCS 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OITMCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydyeHne Mmarepuana CrnocoOCTBYET Pa3BUTHIO Y OOY4YarOIIUXCS
YMEHHS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpeJICTaBICHUH O POJIM MAaTEMAaTUKHU B Pa3BUTUN IIUBWIN3AINHN U KYJIbTYPBHI.

CormacHo yuyeOHOMY IuUlaHy B 7-9 Kjaccax u3ydyaeTcs y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUSA:
«Yucrna # BBIUKCICHUS», «ANreOpandyeckue BbIpaXEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3yuenne yueOHOrOo Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kimacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHe palMOHATBLHOTO YHCIA, 3aluCh, CpPaBHEHHE,
yIOPSIOYMBAHUE  pAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHCTBUS C
palMoOHaNIBHBIMU YuciIaMU. Pelienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OIMPEIENICHUs], 3aMMCh OOJMbINUX uncel. [IpoieHThl, 3anuch
IPOIICHTOB B BHJEC JAPOOU U JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIE 33/1aud HA
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4ucle TpsMas W oOparHas
IPOMOPIMOHATBHOCTH.

AuireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCTOBOE 3HAYECHHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTumblie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BhIPAKCHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, TPaBUIIA PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouwieHbl U MHOTOWIEHBL. CTeneHb MHOrousieHa. CloKeHue, BBIYUTaHUE,
YMHOXEHUE MHOTOWIEHOB. DOpMyJibl COKpPaUIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMbl M KBagpaT pasHocTtu. Dopmyna pasHoOCTH KBaapaToB. PazmoxeHue
MHOTOWIEHOB HAa MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHWSA, IMpaBuja NPeoOpa3oBaHUS ypaBHECHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEU JMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHeHH. CocCTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pernenrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHU.

JIuneliHoe ypaBHEHHUE C JBYMSI MEPEMEHHBIMU U ero rpadguk. Cuctema ABYyX
JIMHEMHBIX YpAaBHEHUW C JBYMsS IEpPEMEHHbIMU. PelieHune cucrem ypaBHEHUM
crocoOoM MoACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3aJad € MOMOIIBIO
CHCTEM YpABHEHUM.

DyHKUUH



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN NPAMOM.

[IpsimoyroisibHas cuctema koopauHar, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue ¢ynxuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas @yukuus, e€ rpapuk. I'padpuk QyHkmu
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uwncia. lloHsTue 00 wuppanMoOHAIBLHOM YHCIIE.
JlecaTuunble MpUOIMIKEHUsI UppallMOHATbHBIX uncesl. CBOMCTBA apu(hMETHISCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPEoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

CreneHb C 1ETbIM MOoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3allKCh YKCIa.

Anrebpanueckue BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii  TpEXwieH, pa3/io)KEHHE KBAaJpPaTHOIO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ayreOpandeckoi apoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JEJIeHHe anredpandeckux ApooOei.
PanronanbHbIe BRIpXKEHHS 1 KX TTPeOOpa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM M KBAJIPATHBIM.
[IpocTeiimme ApoOHO-palIMOHATbHBIE YPABHEHUS.

I'paduueckas muTEpHIpeTanis ypaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEPEMEHHBIMH. lIpuMepbl pelieHuss CUcTeM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW INEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

OyHKINMPYHKIHA

[lonsitue Qynxuun. OO6nacTe omNpenesieHUss W MHOXKECTBO 3HAUCHUU
dbynkuun. CnocoObl 3aaHus PYHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o e€ rpaduky. Ilpumepst
rpaduKoB QYHKIUH, OTPAXKAIOIINX pealbHbIE MPOIECCHI.



ODYHKIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCUMOCTH, uX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduaeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yuciaa, UppallMOHAIBHBIE YKCIIA, KOHEYHbIE U O0€CKOHEYHBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTENBbHBIX 4YHCEN, apudmeTuyeckue JeUCTBUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

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

[TpubnmxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJPaTHBIM.
bukBaagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPEThEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienue apoOHO-paliMOHANbHBIX ypaBHEHUN. PelieHne TEeKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHUE ¢ ABYyMsI NIEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHH C IByMsI IIEPEMEHHBIMU. Pelienne cucrem JByX ypaBHEHHM,
OJIHO W3 KOTOpPHIX JHHEHHOe, a JApyroe — BTOpod cremeHu. [ 'paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOHW. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBangpatnunas ¢yukius, e€ rpaduk u cpoiictBa. Ilapabona, KoopauHATHI
BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.

Ipaduxu dynxumit: vy =kx, y=kx+b, y=k/x, y=x3, y=Vx, y = x| , n ux
CBOMCTBA.



Hucnosble  1ocienoBareabHOCTUYMCI0BbIE  IOCTAEI0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro yjaeHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. Dopmynbl n-ro ujieHa
apu(pMETHIECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHre WiIeHOB apu(PMETUUYECKOM M TEeOMETPUYECKOW MpOorpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHEHMHBIM M SKCIOHECHIMAIBHBIA POCT.
CI10kHbIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHUE:

NPOSIBJIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peau3aliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3aJad
MAaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUN, pPacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4ECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEeHHOCTH HAYYHOTI'0 NO3HAHMA:

OpPHEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH I Pa3BUTHs LIMBUIIM3ALUU,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0J1Ar OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pOBOE  NUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKAa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUUM /I pEelIeHUs 3a7ad
B OOJACTH COXPAHHOCTU OKpYXKAIOIIEeW Ccpeiabl, IUIAHUPOBAHUSA IMOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUN MJI1 OKpYXKaIoIIEeW Cpeibl, OCO3ZHAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€QUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTh W OICHUBATH PUCKH H
HoCIeACTBUA, (HOPMUPOBATDH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTUUYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHM, YCTaHABIMBATH CYIIECTBEHHBIM  MpPU3HAK
KJ1laccupuKauu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIIpUHUMATh,  (OPMYJIHPOBATH U  NPeoOpa3oBbIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTpPULATEIbHbIC, €AUHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



eBBIBISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTHUBOpeuHsl B (QakTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHHSIX,
npenjgaraTh  KPUTEPUM ISl BBIABICGHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e pa30MpaTh J0Ka3aTENbCTBA MAaTEMATHYECKUX YTBEPKIACHUH (TpSAMBIE U OT
IPOTHBHOIO), MPOBOAWTH CAMOCTOATEIHFHO HECIOXKHBIC I0Ka3aTeIhCTBa
MaTeMaTU4ecKuX (aKTOB, BBICTpaWBaTh AapryMEHTAINIO, MPHBOIUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOMPATh CcHOCOO penieHus y4eOHOM 3ajauM (CpaBHHBATh HECKOJBKO
BApMAHTOB pEIICHUs, BBHIOMpPATh HaWOoOJIee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITEITLHO BBIZICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBHA:

¢ ICTIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATEILCKAN HHCTPYMEHT ITO3HAHUS,
GopMynupOBaTH BOMPOCHL, (PUKCHPYIONINE MPOTHBOpPEUHE, MpodiieMy,
CaMOCTOATENIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

¢ [IPOBOJIUTH 10 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOMXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  UCCIEOBaHME 1O  YCTAHOBJICHUIO
O0COOEHHOCTE MaTEeMaTUYeCKOTO OO0BEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSATENIBHO (POPMYJIUPOBATH OOOOIICHUS W BBIBOJBI IO Pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OIEHUBATH JTIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIIICHUI;

* [POTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCA, a TaKXKe BbBLABUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

 BBISIBJISITH HEJAOCTATOYHOCTh M  H30BITOYHOCTh HH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1auH;

e BEIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIUIO PAa3TUYHBIX BUIOB U (POPM MPEICTABICHUS;

e BEIOMPATh (OPMY TIPEICTAaBICHUA WHPOPMAMA W WIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JguarpaMmami, WHOW Trpa@ukoil U ux
KOMOWHAIIMSIMU,

¢ OIICHUBATh HAAEKHOCTh HWHGPOPMAIMU 1O KPUTEPUAM, NPEIIIOKECHHBIM
yuuTeleM WiIH cHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KomMyHnKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUSA:



e BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJECHHS B COOTBETCTBUU C YCIOBUSIMHU
U UensaMu OOIlEeHMs, SICHO, TOYHO, I'PAMOTHO BBIPaXaTh CBOKO TOYKY
3peHHs] B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIYy
pelieHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3yibTaT;

eB XOJI¢ 00CYXJICHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKaeMOU TEMBI,
npoOJeMbl, perraeMoi 3aaun, BHICKa3bIBaTh UJICH, HAlIEJICHHbIE Ha TTIOUCK
pelIeHus, COIMOCTaBIATh CBOU CYXIEHUS C CYXICHHSIMU JPYyTrux
YYaCTHUKOB JHayiora, 0OHApYy>KUBAaTh Pa3IMuhe€ M CXOJCTBO TO3UIIHM, B
KOpPpEeKTHOH (hopMme popMynupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHNUS,

e IPEJICTABIIATH PE3YJbTAThl PEIICHUs 3a7a4H, SKCIIEPUMEHTA, UCCIIeI0BaHU,
IIPOEKTa, CAMOCTOSITEJILHO BHIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 MPE3EHTAIlMU U OCOOCHHOCTEN ayAUTOPUH;

e IOHUMATh W UCTOJB30BATh NMPEUMYIECTBA KOMAHAHOW M WHIWBHIYaTbHOU
paboTHI NPHU PEIICHUN YIEOHBIX MAaTEMATHYECKUX 33/1a4;

e IPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, TJIAHUPOBATH OPTraHU3aIMIO
COBMECTHOM paboThl, pachpeiensTh BHIbI padoT, JOroBapUBaTHCH,
00CyXJ1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIFOJIEH;

e y4acCTBOBAaTh B TpynmoBbIX (opMax paboTel (0OCYyXIeHHS, OOMEH
MHEHMSIMHU, MO3TOBBIE IITYPMbl U JPYTU€), BBIIOJHATH CBOK YaCTh
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTMMH YJICHAMU KOMaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

e CAMOCTOSTENIBHO COCTaBIIATh IUIAH, QJITOPUTM PEIICHUS 3aJaud (WU €ro
4acTbh), BBIOMPATh CIOCOO PEIICHUS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLecca U Pe3ysbTaTa
peluieHrs MaTeMaTUYeCKOn 3aa4H;

e IPEJIBU/IETh TPYAHOCTHU, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PEUICHUU 33/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalJICHHBIX OIKHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH MOCTABJICHHOW 1€ U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTUXKEHUS WM HEIOCTHXKECHUS 1ETH,
HaxOJIUTh OLIKUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCS TMOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJIHTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coyeTass yCTHbIE W THUChMEHHBIE TPUEMBI, apuU(PMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSIThH pa3sHOOOpa3HbIC
crocoObl M MPUEMBI BHIYUCIICHUS 3HAYCHUN NPOOHBIX BBIPAXKEHUU, COJEpPIKALTUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amucu 4Yuces K apyrod (mpeoOpa3oBBIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUIIKY U OIIEHKY pe3yJibTaTa BHIYMCICHUM, OLICHKY 3HAUCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTEMEHSIMU C HATypaJlbHBIMU
MOKa3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JACIMMOCTH,  DPA3j0KEHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YHUCEI.

Pemiath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHATIBHOCTBIO BEJIWYWH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3aJad ¢ y4€TOM OTPaHUYEHU, CBSA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKne BbIpa:KeHH s

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAXKEHUN MpPHU 33aJaHHBIX 3HAYECHUSIX
MEPEMEHHBIX.

BoinonusaTh  mpeoOpa3oBaHUsi  LEJIOrO0  BBIPAXKEHUS B MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrO4JIeHa Ha
MHOTOYICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3JI0KEHUE MHOTOWJIEHOB HA MHOXHUTEIW C MOMOIIbIO
BBIHECEHHMS] 3a CKOOKM OOIEro MHOXUTENsS, TPYNIUPOBKU  ClIAraeMbiX,
MpUMEHEeHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHHUSI.

[IpumensaTh npeoOpa3zoBaHKsi MHOTOUJICHOB JJI PEIICHUs Pa3JIMYHbIX 3aj]lau
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEabHON MPAKTHUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMU NOKA3aTEISIMUA IS
npeoOpa3oBaHus BEIPAKCHHIA.

YpaBHeHUA 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHsSA IPaBUIIA
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepATs, ABIsIETCA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsATh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTes mnpuMepsl THap 4YHUCEN, SBIAIOMIMXCA pELICHUEM JHHEHHOTrOo
YPaBHEHUS C IBYMS IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH T'paQUK JTUHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJB3YySICh TpauKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl IByX JIUHEWMHBIX YPAaBHEHUMN C JBYMS IIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4y MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKHA HA
anredpanvyeckoM S3bIKe.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAMHATaM,
CTpOUTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJHUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[TonumaTe rpadudeckuil cmocod MpeacTaBICHUS W aHalW3a WHGOpMAINH,
U3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K konimy oOydenus B 8 kiacce o0OydyarOUIUMCS MOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Yucuia 1 BIYUCICHUSA

Hcnonp3oBaTh HavalbHBIE MPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
yucen IJis1 CPAaBHEHUS, OKPYTJIEHUS U BBIYMCIECHUN, N300paxaTh JEHCTBUTEIbHBIC
YHUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOM.

[IpuMensaTy noHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, MCIOJIb3YSl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEpIKAIUX KBAJApPATHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIMX U MaJIbIX YHUCENI ¢ MOMOIIBIO JAECATUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanyvecKne BbIpazKeHH sl

[IpuMeHSAT, TMOHATHE CTENEHW C IEJbIM TOKa3aTeseM, BBITIOIHATD
npeoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

BrINONHATh TOXIECTBEHHBIE MPEOOPA30BAHUS PAllMOHATBHBIX BBIPAXKEHU I
Ha OCHOBE MPaBWI JEUCTBUIN HAJ] MHOTOUJIEHAMH U alreOpandecKuMu Jpo0sMHu.

PackitanbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumMensTh peodpa3zoBaHus BHIPAKESHUM SIS PEIICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMAaTHKH, CMEXKHBIX TIPEJAMETOB, U3 PeaTbHON MPAKTUKHU.

YpaBHeHUsS] M1 HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJbHBIE ypaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBOoANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHHH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
U ypaBHCHUE WJIM CHUCTEMa YpPaBHEHHWU pEIICHMs, €ClId MMEEeT, TO CKOJBbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJENH C TIOMOIIBK) COCTaBJICHHS YPABHEHHS WJIM CUCTEMBl YpaBHEHHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IpuMeHAT, CBOWCTBAa YHWCIOBBIX HEPABEHCTB [UJIi CPAaBHEHUS, OLICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M HUX CUCTEMBI, /1aBATh
rpauyuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUMN

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUCHHUsI), ONPEACNATh 3HauYeHHE (YHKIUHU TIO0 3HAYEHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, onuchiBath CBOiCTBa YHCIOBOIT
byHKIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce o0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSAOUYMBATH PAllMOHATIBLHbBIC U UPPAIlMOHATIbHBIE YHCIIA.

Boinonusate apudmMeTnueckue ACUCTBUS C palMOHAIBHBIMU UYHCIAMH,
codeTrass YCTHbIE M THCHbMEHHBbIE MPUEMBI, BBINOJIHITh BBIYUCICHUS C
UppaIlMOHAIBHBIMU YUCIIAMU.



Haxonute 3HaueHus CTEnEeHEM C LENbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIUMCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh JEUCTBUTENBHBIE YKCIA, BBINOJHATh NPUKUAKY pe3ylibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BbIPAKCHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpPAaBHEHUS, YPAaBHEHUs, CBOMSIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIMOHATBHBIC YPABHEHHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPAaBHEHHUW C ABYMS IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JIMHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  anreOpauvdecKuM CIOCOOOM C  TMTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUILINE UCCIEIOBAHNUS YPABHEHUW U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIWBATh, UMEET
I YpaBHCHUE WM CUCTEMA YPABHCHUW PEUICHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemate nuHeliHbIEe HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, W300pa)kaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOM INPSIMOW, 3aIMCHIBATH PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemate  cucrembl  JIMHEMHBIX  HEPABEHCTB, CUCTEMBbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pakaTb pELICHUE CHUCTEMBI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATh PELUICHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PEIIEHUN PA3JIWYHBIX 33/1a4.

DOyHKUUA

PacrioznaBaTh (GyHKIMM HM3Y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH

pacroIoKeHHe Ha KOOPAUHATHOW TUIOCKOCTH rpadukoB GyHKIHN BUAa: y = kx, y
=kx+b y=k/x,y=ax2 + bx +c, y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA(PUITMEHTOB, ONMKUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKy KBaIPATHYHBIX (YHKIIUM,
OTHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMH 10 UX Tpaduxam.

PacrioznaBaTh KBagpaTHIHyO QYHKIHIO 1O (GOpMysie, TPUBOIUTH TMPUMEPHI
KBaIpAaTUYHBIX QYHKIIUNA U3 peaTbHOU XU3HU, (PU3UKH, TEOMETPHH.

YuciioBbIE MOCTEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaaHusl.

BbIonHATh  BBIYMCIEHUS C HUCHOJb30BaHUEM (OpMyl n-ro 4ieHa
apupMeTHIECKON U TEOMETPUUECKON TPOTrPECCUid, CyMMBI MEPBBIX N YICHOB.

N300paxath ujeHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAWHATHOU
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YUCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Yucna v BerunciieHud. ParinonanbHbIe
qucia

AnrebpandecKkue BbIpaKeHHs

YpaBHEHUS 1 HEPABEHCTBA

Koopaunats! u rpaduku. OyHKIIIN

[ToBTOpEeHUE M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

KoanuyecTBo yacoB

Bcero

25

27

20

24

102

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢pposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

bu6moreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90




8 KUIIACC

Ne i/t

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

Uucna u Beruucnenus. KpagpatHeie KOpHH

Yucia u BeranciieHnusa. CTeneHb ¢ [eIbIM
oKazaTeyeM

Anrebpandeckue BbIpaKEHHUSL.
KBagpartsslii TpéxuieH

AunreOpandecKue BRIPaKCHHS.
Anrebpandeckas 1po0b

YpaBHenus 1 HepaBeHCTBA. KBasipaTHbie
ypaBHEHUS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
YpaBHEHUH

YpaBHeHus U HepaBeHCTBA. HepaBeHncTBa
@®yukuuu. OCHOBHbBIE IOHATUS
Oynkuuu. Yucnaosbie GyHKINUN

IToBTOpenue u o6o0IIEeHNE

Bcero

15

15

13

12

102

KoanuyecTBo yacoB

KonTtpoubHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTe/ibHbIE

pecypchl

bubmmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8




9 KUIIACC

Ne i/t

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Uucna v BeluncieHus. JleicTBUTENbHBIE
yucna

YpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C
OJIHOM IEPEMEHHOM

VYpaBHeHHUs 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUU

VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa

OyHKIU

YwucoBeie IOCJICa0BAaTCIbHOCTHU

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

3HAHUH

KoanuyecTBo yacoB

Beero padoThbI
9 0

14 1

14 1

16 1

16 1

15 1

18 1

102 6

Konrpoasubie IIpakTHyeckue

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f419d08

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

bu6moreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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