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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJDKEeHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamyecKux
abCcTpakiMii, criocobe OTpa)KeHUs: MaTeMaTUYECKON HAyKOM SIBICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yrBepxkaAeHUA. OCBOCHHE Kypca alreOpbl 00eCIIeYnBaET pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIC U
WHIYKTUBHBIC PACCyKICHHs, 0000IICHNEe W KOHKPETH3aIMIo, a0CTparupoBaHue H
aHamoruto.  OOydueHue  anreOpe  mpeamnojaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH  O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBJsSeTCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B cTpyktype mnporpammel yueOHOro Kypca «Ainredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHuss OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas U3 3TUX cofepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xozme wu3ydeHuss ydyeOHOro Kypca OOy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PACCYXkJaTh, UCHOIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHUYECKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBIAJACHHUIO O00YyYaIOIIMMHUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemarhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHMM «YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOHM IS
JaJIbHEHIIeT0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOT0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHHS TOJIb30BAThCS AITOPUTMAMHU, a
TaKXXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIIBHOM 4YHCIIE. 3aBEpIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa30oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHS U HEPABEHCTBa» CHOCOOCTBYET (hOPMHUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusi Y4YeOHbIH Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbhIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa IS TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeJel, ONUCaHUd MPOLECCOB U
ABJIGHUNA peanbHOro wMupa. B 3amaum oOyueHusi anreOpe BXOJAT TaKke
JanbHelllee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue CUMBOJIbHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCS 3HAHUNH O (QYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJeiH
JUTSL OMIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne Mmarepuana CrHocOOCTBYET Pa3BUTHIO Yy OOy4YarOIIMXCSA
YMEHHS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIE pa3Jelibl COMCPIKAHMUS:
«Yucrna # BBIUKCICHUS», «ANreOpandeckue BbIpaXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro xypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjiacce
— 102 ygaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Hejaenwo), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIC, MEPEXOJ] OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMHCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  pAMOHAIBHBIX 4Yuceld. Apudmeruueckue ACUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJIeM: OIlpeJeeHrue, Mnpeodpa3oBaHue
BBIPOXKCHUN Ha OCHOBE OMPEIENICHHUS, 3aITUCh OOJBIINUX uncell. [IpoleHTsl, 3anuch
IPOIICHTOB B BHUJE JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33a/1aud Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4Yucjle TpsMas ©  oOpaTHas
MPONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAYECHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beruucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHUSA, TMpaBwia MNpeoOpa3oBaHHs CyMM U
IPOM3BEICHHM, MPaBUIIA PACKPHITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOWIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIUYMTAHUE,
YMHOXEHUE MHOIoYwlIeHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXEHHUS: KBaJpar
CyMMbl M KBagpaT pasHocTtu. dDopmyna pasHOCTH KBagpaToB. PaznmoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEH JIMHEWUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Perenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHUM.

JluneitHOE ypaBHEHHE C JBYMS NEepeMeHHBIMH U ero rpaduk. Crucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMS IEpPEMEHHbIMU. PemieHne cucrtem ypaBHEHUM
crocoOoM MoACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3aJad C MOMOIIBIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YucioBsle NpOMEKYTKH. PaccTosHne Mexy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHast cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpaduk. ['padux Gynkuum
y = |X|. I'padmueckoe pelieHHe JTHMHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uwncia. lloHstue o0 wuppanMoHAILHOM YHCIIE.
JlecaTuunble MpUOIMKEHUSI UppallMOHATBbHBIX uKces. CBoMCTBa apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LETBIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAs 3allKCh YKCIa.

AsireOpanyeckue BbIpasKeHUS

KBagpaTHblii  TpEXwieH, pa3JIO)KEHHE  KBAaJpPAaTHOIO TPEXWIEHA  HAa
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi apoOu.
CrnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JEJIeHHe anredpandeckux Apooeil.
PanronanbHbIe BRIpOXKEHHS M KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHHe, QopMmyia KOpPHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiime ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas mHTEpHIpeTallvs YpaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C JByMs NEpPEMEHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUHN

[Tonstue ynkuuu. OO6nacTh OMNpPEACTICHUS ¢ MHOXXECTBO 3HAUYCHHUU
dbynkuun. CriocoObl 3aaHus PYHKIUM.

I'papuk dynkuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



OyHKIMY, ONHUCHIBAIOIIAE TMPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkmun y = X2, y = X3, y = VX, y=|x|. Tpaduaeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JICMCTBUTEIBHBIX YUCENI U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JICMUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yuces. [Ipukuka v oueHKa pe3yabTaToB BHIUYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPEThEH U YETBEPTOMU
CTEINEHEW pa3IoKEHUEM Ha MHOXKUTEIU.

Pemienne npoOHO-paloHaIbLHBIX ypaBHECHHH. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHUEe ¢ ABYyMsI TIEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHH C IByMsI IIEPEMEHHBIMU. Penienne cucrem J1ByX ypaBHEHHM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoi cremeHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mepeMeHHOU. PemienHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DOyHKUUN

KBagpatnunas ¢ynaknus, e€ rpaduk u coiicTBa. [lapaboma, kKoopauHATHI
BEpUIMHBI TapadoJibl, 0OCb CAMMETPHUU MapalOoJIbI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x| ,  ux
CBOMCTBA.



YucoBble NOCTEI0BATEIHHOCTH U NPOrpeccHu

IloHsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynol u Gopmysoi N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To ujeHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIMAJIbHBIN POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapakTepu3yloTcs:

1) maTpuoTHYECKOe BOCTIUTAHNUE:

OpOSIBIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliy ero
npaB, TMpPEACTaBICHUEM O MAaTeMAaTHMYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B pEIICHHWH NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIMpPaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00pPa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, pPEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4eCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeIoBEeYECKOU
NEATENbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH JUJIl Pa3BUTHUS LIMBUIIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKHW U MaTEeMaTH4YEeCKON KyJIbTYpOil KaKk CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHUPOBAHME KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (310pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pedieKCUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEeHUEe MaTeMaTHUYeCKUX 3HAHUM /I pEelIeHUs 3a7au
B OOJACTM COXPAHHOCTU OKpYKaIOIIEeW cpeabl, IUIAHUPOBAHUSA IMOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TIOCJIEACTBUI I OKpYXKaloIlled Ccpenibl, OCO3HAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX perIeHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YUYUTBHCS y JPYTuxX JoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOUIUHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh M OICHUBATH PUCKU H
NOCTENICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TIOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH MW  MPeOOpPa30OBBIBATH  CYXKICHHS:
YTBEPUTEIbHBIC W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeursi B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM  JJI  BBIABICHHS  3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOXKHBIE JOKA3aTeIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaUBATH aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh Ccroco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHHs, BbHIOMpATh Hauboyiee NOAXOASMIMK ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKeE AeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAK MCCIICOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHI, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATCJILHO YCTaHABIWBAaTh HCKOMOE U JaHHOE, (OopMUPOBATH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH 10 CaMOCTOSITEILHO COCTaBICHHOMY IUTAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIAEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHHUS M BBIBOJBI IO pe3yJibTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPEIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

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

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
WHGOPMAIINIO PA3THMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TpeacTaBieHus WHGOpPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JAuarpaMMaMy, HWHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITIOKECHHBIM
yauTEeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI



BOCIIpUHHMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH W LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
X0y peIIeHUs 3a]1a4l, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTAaT;

B X0JI¢ 00CYICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HA TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3UIUMN, B
KOppeKTHOU (hopMe hOpMyITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  SKCICPHUMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JIOTOBapUBATHCA,
o0CyXJ1aTh TPOIECC U Pe3YJIbTaT pabOThl, 0000IIATh MHEHHS] HECKOJIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYyXIeHHs, O0OMeH
MHEHUSIMH, MO3TOBBI€ INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTHUMH YJICHAMU KOMaH/IbI,
OIICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIe yHHBepcalbHbIEe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTABJIATH IUJIaH, aJITOPUTM PEIICHUS 3ajayu (WM €ro
9acTh), BBIOMpaATh CHOCOO pelIeHHs] ¢ Y4ETOM HMMEIOIIHMXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pelIeHUs MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMIEHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITh MPUYMUHBI JOCTHKEHUSI WM HEJIOCTUKEHUS LIEJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIECAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coyeTass yCTHbIE W THUCHMEHHbIE MPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUs YKCIIOBBIX BBIPAXKECHHUH, MPUMEHSITh pasHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN JNPOOHBIX BBIPAKEHUH, COJIEPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OoT OHON (OPMBI 3alUCH YKCEN K APyroi (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BhINOTHATS TPUKUIKY U OIIEHKY pe3yJibTaTa BBIYUCICHUN, OIICHKY 3HAUCHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  PA3j0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YHUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIUYHH, MPOLEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELICHUs 3a7a4 ¢ y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpa:KeHU s

Hcnonb3oBaTh anreOpandeckylo TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHATH
e€ B Iipoliecce OCBOCHHS y4eOHOro MaTepuarna.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKEHUN MpU 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHWS — IEIOTO0  BBIPAKEHUS B MHOTOYICH
MPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 3a CKOOKM OOIEro MHOXUTENsS, TPYNIUPOBKU  ClIaraeMbiX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeoOpa3zoBaHUsi MHOTOWICHOB JJISI PEIICHUS] PA3JIMUHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpalbHBIMU NOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHsSA IPaBUIIA
Iepexoia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduueckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTes mnpuMepsl THap YKCEN, SBIAIOLIMXCS PEIICHHEM JMHEHHOro
YpaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJB3YysSICh TpauKOM, TMPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IBYyX JIMHEHMHBIX YPAaBHEHUHN C ABYMSI IEPEMEHHBIMH, B TOM
quciie rpaguyecKu.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUH

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anredpanvyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (GYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHAIM3a WH(opMaImw,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICSA TIOIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp3oBaTh HauyajdbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIbHBIX
yucen i1 CPAaBHEHUS, OKPYTJIEHUS U BBIYMCIECHUN, N300paxaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJEpPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
npoOeii u creneHelt uncna 10.

AJireOpauyeckKne BbIpa:KeHH sl

[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeleM, BBIOIHATD
npeoOpa3z0oBaHus BEIPAXKEHUM, COACPIKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIeM.

BbINOMHATH TOXKJIECTBEHHBIE MPEOOPA30BaHUS PaAllMOHATBLHBIX BBIpaKEHUN
Ha OCHOBE MPaBWI JEUCTBUIN HAJ] MHOTOYJICHAMH U aJIre0pandecKUMU APOOSIMHU.

PackiianpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumensTh peoOdpa3zoBaHus BEIPAXKECHUM VISl pELICHUs Pa3IUYHBIX 3a7a4 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YpPAaBHEHUS U pallMOHAJbHBIC ypaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMU.

[TpoBOAUTH TIpOCTEHIIINE HUCCIICIOBAHUS YPABHEHUM M CUCTEM YpaBHCHHH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIWBATh, HMEET
U ypaBHEHUE WJIM CHCTEMa YpaBHEHHWH pEIIeHHs, €CJIM HMMEET, TO CKOJbKO, U
npouee).

[lepexoanTh OT cIOBECHOW (POPMYIHMPOBKH 3amayu K e€ anreOpandeckoit
MOJIETM C TIOMOUIBIO COCTAaBJICHUS YpPaBHEHHS WM CHCTEMbl YypaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJIsi CPaBHEHUsS, OIICHKH,
pemiarh JUHEHHbIE HEPaBeHCTBA C OJHOM MEPEeMEHHOM M WX CUCTEMBI, JaBaThb
rpauyuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUCHHUsI), ONPEACNATh 3HauYeHHE (YHKUIHUHU 1O 3HAYEHUIO
aprymMeHTa, ONpeAeNiaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, y = X2, y = x3,y = [X|, Yy = VX, OIHCBIBaTb CBOWCTBA UHCIOBO
byHKIMN 10 €€ TpaduKy.

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYMCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIIMOHALHBIE YHCTIA.

BemmonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCJIaMH,
couetass YCTHbIE W THCHbMEHHBIC TPUEMBI, BBIMOTHATH BBIUUCICHUS C
UPpaAOHATHHBIMHA YUCTAMH.



Haxomute 3HaueHus CTENEHEM C LENbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyraaTh JEUCTBUTENBHBIE YKCHA, BBINOJHATh NPUKUAKY PE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHEHUsA ¥ HEPABEHCTBA

Pemars nuHENHbIE M KBAaJApaTHBIE YPABHEHUS, YPABHEHHUS, CBOIALIUECS K
HUM, POCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpamvdecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHUM C IByMsI IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKkux npeacTaBieHui (ycTaHABIUBATh, UMEET
I YpaBHCHUE WJIM CUCTEMA YPABHECHUW PEIIEHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHeliHbIEe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHUCIIOBOM MNPSMOM, 3alMChIBaTh PEUICHUE C TMOMOIIBIO
CUMBOJIOB.

Pematre cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJPAaTHOEC HEPABEHCTBO, M300pakaTh pEIICHHUE CHCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DyHKUUHA

Pacno3naBath (yHKIMKM H3Y4eHHBIX BHUIOB. [loKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH TpaUKK KBAaJAPATUYHBIX (DYHKIIHIA,
OMMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (DYHKIMH 10 UX Tpaduxam.

PacrioznaBaTh KBagpaTHyHy0 QYHKIHIO 1O (GOpMyse, TPUBOIAUTH MPUMEPHI
KBaIpaTUIHBIX (YHKIIUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacrioznaBaTh apuMETHYECKYyI0 M TEOMETPHYECKYI0 TPOTPECCHUU TpH
pa3HbIX crlocobax 3aaHusl.

BoInonHsATh  BBIYMCIAEHUS C HUCHOAb30BaHUEM (GopMmMyn N-ro  4ieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPeCCUii, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTh ujeHbl TOCJIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonnuyecTBo yacoB DJIEKTPOHHBbIE
HaumenoBanue pas3aesioB u udposbie
Ne /i pasi Kourtponbubie IIpakTuueckue (idpp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 Yucna ¥ BRIYUCIICHUS. o5 1 bu6mnorexa LIOK
ParmonanbHble yucia https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
2 Anre0 27 1
JITCOPAITICCIHC BHPAsCHIA https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
3 Y 20 1
PABHEHIA H HEpapeeTsa https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduxmu. 24 1 bubnuoreka [IOK
OyuKIHUN https://m.edsoo.ru/7f415b90
IToBTOpenue n 0600IICHHE bu6anorexa IIOK
5 6 1
(pe3epB) https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBIE
HaumeHoBanue pa3neiioB u u(pposbie
Ne /i pasi Kourtpoabubie | IIpakruveckue (idpp )
TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
1 Yucna ¥ BRIYUCIICHUS. 15 bu6mnorexa LIOK
KBanpatHbie KOpHU https://m.edsoo.ru/7f417af8
4 :
L | noma wmrmoncimy 7 BuGmorera LIOK
eHetb © U https://m.edsoo.ru/7f417af8
NOKa3aTeleM
3 AnrebpandecKre BeIpaKEHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKre BhIPaKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckast 1po0b https://m.edsoo.ru/7f417af8
YpaBHEHHUS 1 HEPABEHCTBA. bubnmorexa [IOK
3) 15 1
KBanpaTHbie ypaBHEHHSI https://m.edsoo.ru/7f417af8
5 YpaBHEHHUS 1 HEPABEHCTBA. 13 bubnmorexa [IOK
CucremMbl ypaBHEHUM https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTRBA. 12 1 bubmuoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
bu6anorexa [JOK
8 o .0 5
YHICHHH. LICHOBHBIC MOWITHA https://m.edsoo.ru/7f417af8
9 OynHkIiuy. YucaoBbie 9 bu6mnorexa [JOK




byHKIIIN

https://m.edsoo0.ru/7f417af8

10

[ToBTOpEHUE 1 00001ICHNE
(pesepB)

bu6mnorexa [JOK
https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102




9 KUIIACC

KonnuecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbIie)
Kontpoabnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThbI padoThI
pecypchl
1 Yucna ¥ BRIYUCIICHUS. 9 bu6mnorexa LIOK
JleiicTBUTEIBHBIC YHCIIA https://m.edsoo.ru/7f419d08
, zpaBHeHI/IH u Hepa]ieHCTBa. y ) BuGmorexa LIOK
paBHeHmvC OAHOH https://m.edsoo.ru/7f419d08
NepEMEHHOM
3 YpaBHEHUS U HEPABEHCTRBA. 14 1 bubnuoreka [IOK
Cucrtembl ypaBHEHHU I https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTRBA. 16 1 bubnuoreka [IOK
HepaBencra https://m.edsoo.ru/7f419d08
but6mmoreka IIOK
3) o 16 1
YHIEHIH https://m.edso0.ru/7f419d08
6 q . 15 1 but6mmoreka IIOK
HCJIOBBIE MOCJIE0BATEIBHOCTH https://m.eds0o.ru/7§419d08
7 i?ci?\f;;iz iiofﬁfﬁige’ 18 1 bubmiorexa LIOK
! https://m.eds00.ru/7f419d08
(pe3epB)
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME




YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Mepznsik A.T'., Tlononckuii B.b., SAkup M.C.; nox penakuueii [Togonbckoro
B.E., Anre6pa, 7 kiacc,0O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatennsckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe 00111eCcTBO
"UznarenbcTBO [IpocBenienue”;

2. Mepznsk A.T'., Ilonouckuii B.b., SAxup M.C.; nox penakuueit [Togonbckoro
B.E., Anre6pa, 8 kinacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatensckuii ieHTp BEHTAHA-I'PA®"; AkuimonepHoe 00111ecTBO
"znarenscTBO [IpocBenienue";

3. Mepazisik A.T'., ITononckuii B.b., SAxkup M.C.; nox penakuueit [Togonbckoro
B.E., Anre6pa, 9 knacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatensckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe o0111ecTBO
"U3narenbcTBO [IpocBenienue";

4. A. T'. MopakoBuy, Anrebpa. 8 knacc: yaeOHUK JJ1s1 00111e00pa3oBaTeIbHBIX
yupexnenuii / A. I'. Mopakosud. - M.: Maemo3una, 2020r.

5. A. T'. Mopakosu4, AnreOpa. 8 Ki1acc: 3aJlauHuK I 00111e00pa30BaTEIbHBIX
yapexaeHuil. - M.: Muemosuna, 2020r. 6. A. I'. Mopakosu4, Anre6pa. 9
KJIacc: Y4eOHUK U 001eo0pa3oBaTelbHbIX yupexaeHuii / A. I'. MopakoBu.
- M.: Muemosuna, 2020r. 7. A. I'. MopakoBu4, Anre6pa. 9 kimacc: 3aJaqyHuK

1151 00111€e00pa30BaTeNbHbIX yupexkaeHu. - M.: Muemo3una, 2020r.



METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJA
1.Mep3nsak A.I'., ITonouckuii B.b., SAxup M.C.; nox penakmueit [logonsckoro

B.E.,
2. unaktuueckue Marepuaisl, Anreodpa, 7 kinacc, OOIIECTBO C
OTpaHWYEHHON OTBETCTBEHHOCTHIO "M3naTensckuil nentp BEHTAHA-
I'PA®"; AkmonepHoe odmectBo "U3narennsctBo [Ipocsemnienue"; Mepansk
A.T'., ITononckuii B.b., SAxup M.C.; nox peaakuuei [lononsckoro B.E.

3, Aunaktudyeckue matepuansl, Anredpa, 8 kimacc, OOIIECTBO ¢ OrpaHUYCHHOM
oTBeTcTBeHHOCThIO "M3narenvckuii neHTp BEHTAHA-TPA®"; Akuimonepuoe
obmectBo "UzmarennscTBo [Ipocremnienue"; Mep3msak A.T'., [Tononckuii B.b.,
Axup M.C.; nox penakiueit [Tononsckoro B.E.

4. Jlnmaktuyeckue Matepuaisl, Anredpa, 9 kiacc, O01ecTBO ¢ OrpaHUICHHOM

oTBeTcTBeHHOCTHIO "MU3natensckuii neHTp BEHTAHA-ITPA®"; AkuimonepHoe

obmectBo "UzmarenscTBo [IpocBemnienue";

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. www. edu - "Poccuiickoe oOpazoBanue" deaepaibHblil MOPTAIL.

2. www.school.edu - "Poccwuiickuii 0011e00pa3oBaTeNIbHbIN mopTan'.

3. www.school-collection.edu.ru/ Equnas komnexius nudpoBbix

o0pa3oBaTeIbHBIX PECYPCOB



4. www.mathvaz.ru - docbe MKOIBLHOTO YUUTENs MaTeMaTHKH JIOKyMeHTaIus,
paboyrie MaTepuaIbl JJIs1 YIUTEIST MATEMATHKH
5. www.it-n.ru"CeTtb TBopueckux yuurtenei" 6. www.festival.1september.ru

dectuBaIL megarornyecKux uaeH
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