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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MPOAODKEHUsT 00pa30BaHus U B IOBCEIHEBHOM KHU3HU. PazBuTne y 00yJaromuxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B MPHUPOJEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTHUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
MHIYKTUBHBIC PaCCyKICHHs, 0000IIeHNEe M KOHKPETHU3aIHI0, a0CTparupoBaHue U
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIETEIbBHOCTH  O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B ctpykType nporpaMmsl yueGHOTo Kypca «Anredpar Jij1s OCHOBHOTO 00IEro
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandyeckue BBIPAXKEHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JVMHUNA pa3BUBAaETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4aroliumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
a3blK. B cBsi3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Auredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHMBEPCAJbHOTO MaTemaThuyeckoro ss3bika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOro Kypca «AnreOpay» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKkTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCS aIrOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLICHNE OCBOCHUS YU CIIOBOW JINHUHU
OTHECEHO K cpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBIN MaTepuan TPyNIHUPYETCs BOKPYT PALMOHATIBHBIX
BBIpKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA KakK s3bIKa JUIs
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEH, OINUCAaHUS TPOLECCOB U SBICHUU
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHII.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaXeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeNH
JUTSL ONTMCAHUS M UCCIIEAOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B MMPUPOJIE U
oOmrectBe. M3yuenue marepuaia crnocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIC CPEJCTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IpeICTaBICHUH O POJIM MaTEMaTUKH B Pa3BUTUU LIUBUIM3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUSA:
«Yucrna u BBIUKCICHUS», «AnreOpandeckue BBIpAXKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha n3yuenue yueOHOro Kypca « Anredpa» orsoautcs 306 yacoB: B 7 Kiracce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kiacce
— 102 yaca (3 yaca B HeZIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOU (POPMBI 3aMKCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJibHbIM TIOKa3aTeleM: OIpejelieHne, Mpeodpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh 00NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PaA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBneHrne 3aBUICUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dbopmyinbl. Beruucnenus o gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM OKA3ATEIEM.

OnHowieHbl U MHOTOWwIeHbl. CteneHb MHOTOUIeHa. CI0KEeHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. @OPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEU JMHEWHOTO
yYpaBHEHHSI, pElIEHUE JIMHEUHBIX YpaBHEHUN. COCTaBIEHNUE YPaBHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a7a4 ¢ MOMOIIBK YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOoM noAcTaHOBKH. [IpuMephl pellieHus TEKCTOBBIX 3374 C MOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTteil. [lonstue pynkuuu. I'paduk hpyHkuuu.
CgoiictBa ¢ynkumid. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dyHkumu y = [x/.
I'padprueckoe penieHne JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUH.

8 KUIIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHATIBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUS] UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaIPAaTHBIX KOPHEW U WX NMPUMEHEHHUE K IPE0Opa30BAHUIO YHCIIOBBIX BhIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C 1ENbIM MOKa3aTesneM U e€ cBoiicTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJire0panvecKne BbIPasKeHH s

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBAPATHOTO TPEXUIEHA HA MHOXHUTEH.

AnrebGpandeckass apoOb. (OCHOBHOE CBOWCTBO anredpandeckoil apolwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpaXKEHUS U KX TTPeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMmyra KOpHEl KBaJpaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM M KBaJIpPaTHBIM.
[IpocTeiimue ApoOHO-paOHATBHBIC YPABHEHUS.

['paduueckas maTEpHpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUH C JBYMSI NEpEeMEHHbIMH. [IpUmepbl pemeHusi CUcTeM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

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

DyHKUUMN

[Tonstue pynkiuu. OOIACTh ONpEACICHNS] 1 MHOKECTBO 3HAYCHUH (PYHKITUH.
CriocoOb1 3amanus QyHKITHHA.

I'padpux dynkumu. Urtenne cpoiictB dyHkmmu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX PeaTbHbIC MPOIECCHI.

ODYHKIIMY, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPONOPIHUOHATHHBIC
3aBHCHMOCTH, MX rpadukn. Oynkunn y = x2, y = x3, y = Vx, y=|x|. ['paduueckoe
pellIeHUE YPABHEHHUM U CUCTEM YPABHECHUM.



9 KUIIACC

Yuciaa v BbIYMCICHUSA

PanrionanbHbie yucia, UppalMoOHabHbIC YUCIa, KOHEYHbIE U OECKOHEYHBIC
JecATUYHbIe 1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPJAUHATHOU MIPSAMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apuMETHUYeCKUe JEUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JJIUTEIBHOCTh MPOLECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOUYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuka u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEMEHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMoOHANBHBIX YpaBHEHUN. PelieHue TeKCTOBBIX 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOpPHIX JHMHEHHOe, a Jpyroe — BTOpoil crteneHu. [‘paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a1a4 aaredpandeckuM CriocoOoM.

HuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MNEpeMEHHOW. PemeHuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOW. KBalapaTHble HEpaBEeHCTBA.
I'paduueckass wHTEprpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEpEMEHHBIMHU.

DyHKUUA

KBagpatnunas ¢ynkuusa, e€ rpaduxk u cBoiicTBa. [lapabGomna, KoOpauHATHI
BEPIINHBI TTapaboIbl, 0Ch CAMMETPHUH MapaOOITHI.

I'padukn byskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| n ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NMPOrpeccuu

[lonsiTHe YMCTOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHOI hopmyIioi u GopMyIoi n-ro yjaeHa.

Apudmernyeckass u reomerpuueckas nporpeccuu. dopmynbl n-ro 4ieHa
apupMeTHUECKON U TEOMETPUUECKON TPOrPeCCUii, CYMMBbI MEPBBIX 71 YWICHOB.



N300pakeHne WIEHOB apU(PMETUUYECKOM U TE€OMETPUYECKOW MPOrpeccHid
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10KHBIE IPOLICHTBI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM HMHTEpPECA K NPOIUIOMY M  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTUS LMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYE€CKUE 3HAHUS B MHTEpPECax CBOETrO
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOT0 K€ MpaBa JPyroro 4yejoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM JJIs1 OKPY>KAIOIIeH cpesibl, 0OCO3HAHUEM IJI00aJIbHOrO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHOW W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSIX, B TOM YUCIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMble pPELICHUS U JAEUCTBUS, (POPMYIHpPOBaTH U OLEHUBATH PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNsI ~ TIOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa3OBBIBATH  CYKICHHS:
yYTBEpAUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JIJIS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;
JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAMBATh APryMEHTAIUIO, NPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/ILCKNE JEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, NpoOIeMy,
CaMOCTOSATEJIbHO YCTAaHABIMBAaTh HKCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH [0 CAMOCTOSITEIBHO COCTaBJIGHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJIECHUIO 0COOCHHOCTEM
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOAEHUS, MCCIEI0BAaHUS, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIIEHU;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, A TAKXKE BBIIBUTaTh
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOYHOCTh HMHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpenctaBieHus WHPOPMAIMH W WLIFOCTPUPOBATH
perraemMbie 3aladyd CXeMaMH, JuarpaMMaMu, WHOW TpapuKkoid ©u Uux
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesIeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHA:

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



B YCTHBIX U MUCBMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS MO XOIY PEIICHUA
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

e B XOJ€ 00CYXXJICHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJieMbl, peliaeMon 3aJ1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOUCK
pEllIeHUs], COMOCTAaBIATbL CBOM CYXICHHS C CYXICHUAMHU JPYrUX
YYaCTHUKOB Juajora, oOHapy>KUBaTh pa3jiM4he€ U CXOJACTBO MO3UIIHUH, B
KOppeKTHOH (hopMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TMPEACTaBISITH  PE3yJbTaThbl  PEHICHUS  3aJa4d,  DKCICPUMEHTA,
UCCJIEJIOBAHUS, TPOCKTA, CAMOCTOATEIILHO BEIOUPATH (hOPMAT BBICTYTIUICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

e TIOHUMATH U UCIIOJB30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaIbHOU
paboOTHI MPHU pPeIIeHUU YIeOHBIX MATEMATHYECKUX 3a/1a4;

e TNPUHUMATH 1I€JIb COBMECTHOM NESATEIBHOCTH, IJIAHUPOBATh OPraHU3aLNIO
COBMECTHOW paboThl, pachpeneisTh BHIbI padoT, JOroBapuUBaTHCH,
o0CyXaTh TPOLIECC U Pe3ysIbTaT padoThl, 0000IIaTh MHEHHUS HECKOJIbKHUX
JIFOIEH;

e yYacTBOBaTh B TpynmoBbiXx ¢opmax padboTbl (0OCyxkaeHus, OOMEH
MHEHHSIMHU, MO3TOBBIE IIITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh PabOTHI
U KOOPAWHHUPOBATH CBOU JCHCTBUS C APYTMMU UWICHAMH KOMAaH/BI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBepCcAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBIATH IUIAH, aJITOPUTM PELICHUS 3a1ayu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CAMONPOBEPKHU, CAMOKOHTPOJIS POLIECCA U PE3yJIbTaTa
peLICHUsI MAaTEMATUYECKOW 3a/1a4H;

e TNPEABUIETH TPYAHOCTH, KOTOPBHIE MOT'YT BO3HUKHYTH [IPY PELICHUH 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH MOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTUXKEHUS WM HEIOCTHIKECHHS eI,
HAXOJUTh OITHNOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaloOImIMICS TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE MPUEMBI, apuMETHUECKUE
JEHUCTBUS C PallMOHATBLHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHUs YKMCIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUW APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT oHOM (OPMBI 3amucu 4yuces K Japyrod (mpeoOpa3oBbBIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATL JCHCTBUS CO CTENEHSIMU C HATypaIbHBIMU
MOKA3aTeIISIMU.

[IpuMeHsTh TPU3HAKY JETUMOCTH, PA3I0KEHNUE HA MHOKUTEIN HATYPAIbHBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHATIBHOCTBIO BEJIIMYMUH, IPOLUEHTAMH, HWHTEPHPETUPOBATH
pe3yabTaThl pElICHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepuara.

Haxonute 3HaueHUss OYKBEHHBIX BBIPAKEHHM TPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoinonHsATh npeoOpa3zoBaHusl IEIOT0 BIPAXKEHUSI B MHOTOWJICH MPUBEACHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyiecTBIsATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHMS 32 CKOOKH 00I1IET0 MHOXKUTESI, TPYNIUPOBKHU CIaraeéMbiX, IPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKECHHUS.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEJSIMH IS
npeoOpa3oBaHus BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHEWHBIE ypaBHEHUs C OLHOM IIEPEMEHHOW, NPUMEHssA IpaBUiIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATs, ABIseTCA
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTOo
YPaBHEHUS C IBYMS EPEMEHHBIMU.

Ctpouth B KOOPAMHATHON TUIOCKOCTH I'paUK JIMHEHHOT'O YPABHEHUS C IBYMS
NEePEMEHHBIMHU, MOJB3YACH TpapUKOM, IPUBOIUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemate cuctemsbl ABYX JMHEHMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocraBiAiTh M pelIaTh JHWHEWHOE YpAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHUH I10 YCIIOBUIO 33/1a4l, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIA pe3yJIbTarT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKHA HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, PACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOMUMOCTD,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIHW3a WHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICSA IOJIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HavyalbHBIE TNPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYUCICHUN, U300pakaTh JEHCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMeHsTs NOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIB3YS
CBOWCTBA KOPHEMN.

Ncnonw3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHCEN C MOMOUIBIO JECATUUHBIX
npobeit u creneHei yncnia 10.



AJireOpauyveckKne BbIpazKeHH sl

[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM I0Ka3aTesieM, BbINOIHATD
npeoOpa3oBaHus BRIPAKECHU, COJIEPKAIIUX CTETIEHHU C LIEJIBIM MTOKa3aTeIeM.

BbINOmHATH TOXKAECTBEHHBIE MPEOOpa30BaAHUS PAIMOHANBHBIX BHIPAXKEHUN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKUuMM APOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[IpumMensTh peoObpa3zoBaHus BHIPAKESHUM JUIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS M pallMOHAJIbHBIE ypaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKuX MpeAcTaBieHu (yCcTaHABIUBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YPaBHEHHWH PEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clIOBECHOW (OPMYJIMPOBKM 3adauyM K €€ ajredpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHWS ypaBHEHUS WJIM CHCTEMbl YpaBHCHHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJIbTar.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIs1 CPABHEHHUS, OILICHKH, peliaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPpUUIECKyIO
WLTIOCTPAIIMIO MHOXKECTBA PEIICHU HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPEACNsITh 3HaueHHEe (GYHKUUM O 3HAYCHHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA GYHKIMU 110 €€ Tpaduky.

Crtpouth rpaduKu JIeMEHTAPHBIX (PYHKIIUH BUA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, onucsIBaTh CBOIiCTBA YNCIOBOIT (yHKIHHI
o e€ rpaduky.

K koHmy oOyuenuss B 9 kJjacce OOyYarolIMiCS MOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAJOUYMBATH PALMOHAIBHBIE U UPPALIMOHAIBHBIE YHUCIIA.

Boinonusats apudmeTnueckue JeUCTBUS ¢ palliOHATbHBIMU YHCIIAMU, COUYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIYUCICHHS C UpPpalMOHATbHBIMU
YHUCJIaMHU.

HaxonuTh 3HaueHus cTeneHeu ¢ ueabIMU MOKa3aTeIs MU U KOPHEHN, BBIUUCIATD
3HAYEHUS] YUCJIOBBIX BBIPAKEHUHN.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHWCJA, BBINOJIHATh MPUKUIKY pPE3yibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pemrats nuHENHBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILINECS K HUM,
npocTelme ApoOHO-pallMOHATIBHBIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpauvdeckKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE IIpOCTENUIINE UCCIEAOBAHNUS YPABHEHUNM U CUCTEM YpPaBHEHMWMU, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEIICHHUsS, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, H300paXkaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOU MPSIMOi1, 3alUCBIBATh PEILIEHUE C IIOMOUIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUHA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacIIoIoKeHe Ha KOOPAMHATHOM IJIOCKOCTH I'paukoB QyHKIHMH Buaa: y = kx, y =
kx+ b, y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |x|, B 3aBuCHMOCTH OT 3HAYCHUI
K02()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crtpouth U M300pakaThb CXEMATHYECKH T'pa@UKKA KBAaIPATHYHBIX (YHKIIUM,
OIMMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrPeccHu

PacnioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPH PA3HBIX
croco0ax 3a1aHusl.

BbIMONHATS  BBIYHCICHUS C HUCHOJb30BaHMEM (OpPMYyT N-ro dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMHU ITOCIEIOBATEIBHOCTAMHU, B TOM
YuCie 3aJ]a4u U3 peaqbHOM KU3HU (C UCMOIB30BAHUEM KalbKYJISATOPA, IU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaudecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3aes10B H TeEM KonTtpoJbHbie
n/n Bcero o0pa3oBaTte/ibHbIE
NPorpamMmbl padoTsI
pecypchl
| Ymcaa ¥ BEIYUCIICHUS. 75 | bubmnoreka LIOK
PanumonansHBIC UKCIa https://m.edsoo.ru/7f415b90
) Anrebpandeckue 7 | bubnuoreka [JOK
BBIPaXXEHUSA https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 | bu6mmoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b690
4 Koopaunats! u 24 | bubnuoreka [JOK
rpaduku. OyHKITUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE N 6 1 bubnuoreka [JOK
0000111eHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5
YACOB I10 ITPO'PAMME
8 KJIACC
N HaumenoBanu | KosimuecTBo 4acos DJIeKTPOHHBbIE
" | e pa3iesoB u (uudpoBbIe)
n/ Becer | Konrpoabnsl | IlpakTudecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThI
NMPOrpamMmbl pecypcbl
Yucna u
bu6moreka [IOK
BBIYMCJICHUSL.
1 15 https://m.edsoo.ru/7f417a
KBanpaTtHbie .
KOPHU o
Yucnaa u
BBIYHCJICHUSL. bu6mmoreka [JOK
2 Crenels ¢ 7 https://m.edsoo.ru/7f417a
LEJIBIM f8
mokas3areieM
AnreOpandeck
bu6mmoreka [JOK
1€ BBIPAKEHUSI.
3 . 5 1 https://m.edsoo.ru/7f417a
KBagpatusrit 3
TPEXUWIECH o




Anrebpandeck
bubmuoreka [IOK
Y€ BBIPAKCHHUS.
4 15 1 https://m.edsoo.ru/7f417a
Anrebpandecka £
s IpOOb -
YpaBHeHud 1
bu6mmoreka [{OK
HEPaBCHCTBA.
5 15 1 https://m.edsoo.ru/7f417a
KBagpartusie 3
ypaBHEHUS -
YpaBHeHusa u
bu6mmoreka [IOK
HEPaBCHCTBA.
6 13 https://m.edsoo.ru/7f417a
Cucremsl s
YpPaBHEHUH o
VYpaBHeHus u bubnuorexa [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencraa f8
OyHKIUN. bubnuoreka [IOK
8 OcHoOBHBIE 5 https://m.edsoo.ru/7f417a
MOHATHUS 8
OyHKIUN. bubnuoreka [JOK
9 UucmoBeie 9 https://m.edsoo.ru/7f417a
byHKIUHK f8
bu6mmoreka [IOK
[ToBTOpEHME U
10 6 1 https://m.edsoo.ru/7f417a
00001IeHNe
8
OBUIEE
KOJIMYECTBO
102 5 0
YACOB I10
[MPOI'PAMME
9 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne | HaumenoBanue
(ungposbie)
n/ | pa3sgesioB H TeM Bcer | Konrpoabn | IIpakruueck
oOpa3oBaTe/ibHbIE
I MporpaMmMal 0 ble padoThI e padoThbl
pecypchl
Yucna u
bubmuoreka [JOK
BBIUMCIICHUSL.
1 . 9 https://m.edsoo.ru/7f419
JleiicTBUTENBHBIE

qucia

dog




YpaBHeHusa u

HEpaBEHCTBA. bubnuorexa [IOK
VYpaBHeHuUs C 14 https://m.edsoo.ru/7f419
oJHOU do8
MEPEMEHHO M
YpaBHeHusa u
- bu6mmorexa [IOK
p ' 14 https://m.edsoo.ru/7f419
Cucremsl
o dog
ypaBHEHUI
YpaBHeHus u bubnuorexa [JOK
HEpPaBEHCTBA. 16 https://m.edsoo.ru/7f419
Hepasencrsa dog
bubmmoreka [{OK
OyHKINU 16 https://m.edsoo.ru/7f419
dog
Yucnoselie bu6moreka [IOK
MOCJIEI0BATEIIBHO 15 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHNME,
060G LICHILe bu6moreka [IOK
. ’ 18 https://m.edsoo.ru/7f419
CUCTEMaTH3aITUs
o dog
3HaAHUH
OBUIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Anre6pa, 7 xinacc/ MakapsiueB FO.H., Munnatox H.T'., Hemkos K.W. u npyrue,
aknuoHepHoe obmecTBo «M3naTenbeTBo «IIpocBemmenne»
» Anre0pa, 8 kiacc/ MaxkapsiueB FO.H., Munaiok H.I'., Hemikos K.U. u apyrue,
aknuoHepHoe obmecTBo «M3natenbeTBo «IIpocBemenne»
» Anre6pa, 9 knacc/ Makapsiues FO.H., Munntok H.I'., Hemikos K.W. u npyrue,

AKIMUMOHCPHOC O6I_HCCTBO «H3paTenbCcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://lesson.edu.ru/02.3/07



IIpunoxenue

HTorosasi KOHTpPOJILHOM padoThl A 7 KJiacca 1o ajaredpe

1). YopocTure BblpakeHue:
a). 15x + 8y —x — Ty;
0).4(3B+2)-2(2B-3).

2). Pemute ypaBHeHue:
2x+7=3x-2(3x—-1);

3). Beruucnure:

4). BolnogHUTE YMHOXKEHUE!

~03a(a2-3)a2+3).

5). IIpeoOpa3yiiTe B MHOTOUJICH:
a). (2x+y)2;
0). (5B —4x)(58+4x).

6). Cokparute 1po0Ob:

7). lloctpoiite rpaduk pyHkmu y =2x + 6 .
VYKaXnTe ¢ MOMOIIBIO rpaduKka, 4eMy paBHO 3HAYCHHE

8). Pemure cuctemy ypaBHEHUI:
OTBeTHI U peleHust

1 sapuanm

Nel a) 14x+y; 0) 8B+14.
Ne2  x=-1

Ne3 a)49; 0)5

Ne4 -03a°+2,7a

No5  a) 4x® +4xy +y*;  6) 258% — 16x>

2¢* x+1
Nog @) —; 0) —
3a X

y opu x=1,5.

Ne7  x= 0;-1;1
y= 6; 4;8
npu x=1,5;

Ne8 (-1; 3)

HTrorosasi koHTpoObHAs1 padoTa nmo ajaredpe B 8 kiace

Kpurepun onennBanus

HopMmbl onleHMBaHuUsA.

Ounenka «1» BbICTaBIISIETCS, €M YIEHUK HaOpai MeHee 1 GaJiia.

y=9



OueHka «2» BBICTAaBISICTCS, €CIIM YYEHHK HaOpas MeHee 5 0aJ1/10B

OtTMeTKka «3» BBICTABIAETCA 3a 5 - 7 0aJJ10B.

Otmetka «4» BbICTaBIIIETCS, e HabpaHo oT 8 10 11 6asioB.
Jst moJsiydeHust OTMETKH «5» Heo0XoaumMo HadpaTh 12-14 6asioB.

OTBeTHI
1 2 3 4 5 6 7 8 9 10
1 1 4 4 3 -1:4,5 x<12,6 2 2 x>3| 6u
BAPUAHT ? 12

HNHcTpyKuMs I y4aluxcs

Hpu 6blNOJIHEeHUU pa60mbl omeemul Ha 3a0anus 1 yacmu 3anocamcsi 6 O1aHK.

Pewenus zaoanun wacmu 2 u omeem HeoOXxo0uUMo 3anucams Ha OmoeabHOM AUCHE.

Yacts 1

1. Tlpu p=0,2 3HaueHue apodu % paBHO:

)24 2)3,75 3)0,375 4)0,25

_ 2

2.CoxpaTuth Ipo0Oh ! :ZB_EB :
1— 1 -1
1)-28 2)5 3)zf—1 4):+—1

3. Kakoe M3 unces NpUHAIIEKNAT IPOMEXYTKY [7; 8]
IW7 V8 VA2 46l ?

4. Vupocture Beipaxkenue: (443 V27 )3

Otser:

5.Pemnts ypaBHeHue: 2x2 —7x -9 =0

OtBeT:

6. Pemnts HepaBeHCTBO: 64-6x>1-x

OTtBeT:

7. Ha xaxoM yepTexe u3o00paxxkeH rpapuk QyHKIuu y = — %?




"
[==]
A |

-__\N\\f 3 0 //’,.::

1) 2) 3) _ 4)

Yacrtb 2
8. YnpocTuTe BhIpaXeHHE aT_b % (L + 9)

9. Pemute cucreMy HEpaBEHCTB:

{5(x—2)—x>2;
1-3(x—1) < -2

10. JIBa koMOaitHa yopanu mose 3a 4 1Hs. 3a CKOJIBbKO JTHEH Mor Obl yOpaTh 1MoJjie KaIbli
KOMOaiiH, €CJTM OJTHOMY U3 HUX ISl BBITIOJIHEHUSI 3TOM pabOThI MOTpeOOBaIoCk Obl HA 6 THEH

MEHBIIIE, YEM IPYyromy?

HToroBasi KOHTpPoJLHAsA padoTa 1o ajarope B 9 KJacce

HNHCTPYKIMS 110 BLINOJHEHUIO PA0OTHI

Ha BrimoHeHue paboThl o MmaTemMaTuke naércs 90 MUHYT.
Pabota cocrout u3 2-X yacreil.

Bamner MeEHee 5 5-13 14 - 15 16

OTMeTKa 2 3 4 5

OTBeThI:

Ne 3apanus Bapuant 1

4,25

3

3
8,5
30,3
-1,5
390
4
0,88
0. 25,3

= Rl Rl Il ESA R Bl Rl Il o




10.

11.

11. -5;1
12. 25
13. 60; 120; 60; 120

o 17 | 11 17
Haitnure 3HaueHue BbIpaXEHUS (% + E) X "

Ha xoopauHaTHOM NPSMOM OTMEUYEHBI TOUYKH X, €, Z.

z Y x
Kaxas u3 pasHocreit z-x, z-y, x-y OJIOXKHUTEIbHA?

1) zx
2) zy
3) x-y
4) HU OJHA U3 HUX

Kakomy u3 crenyromux BeIpaKeHUN IPH JII00BIX 3HAUEHUSAX N PABHO MPOU3BEACHNE
8-2M7?

1) 16"

2) 23n

3) 2n+3

4) gntt

o 7
Haitgure kopeHb ypaBHEHUS = 2

Hanwr 6 yucen. Kaxxnoe ciemyromiee uncio 6obIne npeasiaymero Ha 4. Halqure

MOCJIETHEE IIECTOE YMCII0, €CIIU IepBOe yucio pasHo 10,3.

1

o 1 X+6
Haitaure 3HaueHue BbIpaXKEHUS — — . Y npux =vV32, y= 5
X Xy

CrnopTuBHBIN Mara3uH MpoBOAUT akmwuio. JIrodas ¢pyrdonka crout 300 pybneit. [Tpu
MOKYITKe BYX (pyTO0s0K — ckuaka Ha BTopyro 70 %. Ckonpko pyOeii npuaercs
3aIy1aTUTh 3a MOKYNKY ABYX (GyTO0I0K?

Ha KakoM pUCyHKe H300pakeHO MHOYKECTBO peleHuii HepaBeHcTBa 81x% > 16 ?

7] 773 GLLLLLLL %
3) M

1)

E-E

2) 4)

© |
© k¥
© k=8

B cpennem Ha 75 kapMaHHBIX (JOHAPUKOB, OCTYIHUBIINX B IPOAAXKY, PUXOAUTCS
JIeBATh HEUCNpaBHbIX. HaliiuTe BeposTHOCTH TOTO, YTO BHIOPAHHBIHM Ha yaady B
MarasuHe (POHapHK OKAXKETCS HCPaBEH.

B ctpourensHoit pupme ctoumMocTs ¢ (B py0.) YKIAIKH TPOTyapHOH IUTUTKH Ha
JOPOXKKaX TOPOACKOT0 MapKa paccuuTbiBaeTcs o ¢popmyne ¢ = 18100 + 120n, rue
N — KOJIMYECTBO KBAIPaTHBIX METPOB, KOTOPBIE HYKHO YIOXUTh. [lonb3ysace aToi
(GopMyI0ii, paccuuTaiiTe CTOMMOCTB YKIAAKU Ha Ha miomans 60 M2, OTBET yKkakuTe
B THIC. PYO.

Pemure ypaBuenue x* = (4x — 5)2



12. Paccrosnue mexay npucransmu A u B pasHo 60 km. 13 A B B 1o Teuenuto pexu
OTIPABUJICS IUIOT, @ YEPE3 Yac 32 HUM OTIPABHIIACh MOTOPHA JI0JKa, KOTOpasl,
npuObIB B MyHKT B, ToTUac moBepHyna o6patHo u Bo3Bparuiack B A. K atomy
BpeMeHu ot npomen 30 kM. Haliaure ckopocTh JIOAKM B HETIOABU)KHOM BOJIE, €CIIU
CKOPOCTh TEUSHHSI PEKH paBHA 5 KM/4.

13. PaccrosiHre OT TOUKH MepeceyeHus: Juaronaineit pomOa 10 OJHOU U3 €ro CTOPOH
paBHO 15, a oiHa U3 auaronaneit pomo6a paBua 60. Haiinure yriasl pomo6a.
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