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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOAOKEHUsT 00pa30BaHus U B IOBCEIHEBHOM KU3HU. PazBuTne y 00yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPHUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTHYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PacCyKICHHs, 0000IIeHNEe M KOHKPETHU3aINI0, a0CTparupoBaHue 1
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl ydeOHOTo Kypca «Anredpa» Uii OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyUSHHS Kypca, B3aUMOACUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro kKypca «Anredpa» BKIIOYCHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay SBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIIGHUNA peanbHOr0o Mupa. B 3agaunm oOyueHus anreOpe BXOASAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OITMCaHUSI U UCCJIeI0BaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U SABJICHUM B MPUPOJIE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
Npe/ICTaBICHUH O POJIM MaTEMAaTUKH B Pa3BUTUU LIUBUIM3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OMpelesieHne, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBineHre 3aBUCUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenre TeEKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DOyHKINHA



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

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbx 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBagpatHeiii kopeHp u3 uyucna. [lonstue 00 uUppalMOHAIIBHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ nenpIM NoKaszaTesnem u €€ cporictBa. CTaHaapTHAS 3alKCh YHUCIIA.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aire0pandyeckux JpoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paIMOHATBHBIC YPABHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
dynkiuu. CriocoObl 3a1anust PyHKITHH.

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



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUMN U CUCTEM YPABHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIE JeCSITUYHBbIE poOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HaUCHWE BEIMYHHBI, TOYHOCTH MpubImKeHus. OKpyTieHne
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penmieHus ypaBHEHUN TPEThEH M YETBEPTOMN
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHUH C ABYMS NEPEMEHHBIMU. PellieHre cucteM NByX ypaBHEHHM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KOOpIWHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

IloHsiTHE YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEILHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne wieHOB apu(PMETHUYECKOM W T€OMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXIECHUW, YMEHUIO BHUJIETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpA, OBJIAJIEHUEM MPOCTEUIIMMH HAaBbIKAMHU HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryispHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUM /ISl pelieHus 3aj1a4y
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJbHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OIBITA JIPYTUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh I0Ka3aTebCTBA MATEMATUYECKUX YTBEPXKIACHUMN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pemieHus y4dyeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHI, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIENOBaHWE  TIO0  YCTAaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOW pabOTBI, paclpeaesiaTh BHUILI paldOT, JOrOBapHUBATHCH,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJAUHUPOBATH CBOU JCUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIAThH IJIaH, aJICOPUTM PEIICHUs 3a7adyu (WJIH €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOINPOBEPKH, CAaMOKOHTPOJI TMpolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yJibTaTa ACITEIbHOCTH MOCTABJICHHOW LEIH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrisTh yucna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpanveckyro TEPMUHOJOTHIO U CHUMBOJIUKY, TIPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
npuMeHeHUsT GOPMYIT COKPAIIEHHOTO YMHOKCHHSI.

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

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SABIAIOMIMXCA PEIICHUEM JUHEHHOro
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl IByX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N3006paxkath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOILIUE 33/ IaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TOMOIIBI (QYHKIUNA HM3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmarts rpaduyueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WH(OpMaInH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HauyajdbHbIE MPEJCTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHH, WCIIONB3Ys] TPHU HEOOXOAMMOCTH KAJIBKYJSTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMEHW C IICJIBIM  [TOKa3aTelieM, BBIOIHSITh
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHCHUH C IBYMS TIEPEMCHHBIMU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYJIMPOBKH 3ajauyu K €€ anreOpanveckoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEpaBeHCTBA C OJHOW MEPEMEHHOM M HMX CUCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYEHMsI), ONMPEACNITh 3HaueHHE (QYHKUUU TO 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPAUOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemars nuHelHbIE W KBaJApaTHbIE yPaBHEHUS, YPABHEHUS, CBOISAILIMECS K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

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

Pemiath TekcTOBBIE 3ajauu  ajreOpaudecKuM CIoco0OM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WJIM CHUCTEMA YPABHEHUU PEIIEHHUS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxath ujeHbl MOCIENIOBATEIBHOCTH TOYKAMU Ha KOOPJAWHATHOU
IJIOCKOCTH.



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



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl

OcHOBHBIE BHBI
JeATEILHOCTH
o0yuaromuxcst

Ywcaa ¥ BEIYMCIICHUS.
PaI_[I/IOHaJ'IBHI)Ie qucia

25

bu6moreka [IOK
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CucremaTu3npoBarh u
o0oramars 3HaHUA 00
OOBIKHOBEHHBIX H
JECSITUUHBIX APOOSX.
CpaBHuBatTh U
YIOPSAI0YUBATH
Apo0w,
npeoOpazoBBIBasI MPU
HEO00XOINMOCTH
JIECATUYHBIC TpOOH B
OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B
JIECSITUYHBIE, B
YaCTHOCTH B
0ECKOHEYHYIO
JECSITUUHYIO APOOb.
[IpumensTH
pa3zHooOpa3HbIe
CHocoObl U TPUEMBI
BBIYHMCIICHUS 3HAUCHUN
JIPOOHBIX BBIPAKECHUH,
coJiepKaIux
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OOBIKHOBEHHBIC U
JIECSITUUHBIE IpOOH:
3aMEHSTH TIPH
HE00XOIUMOCTH
JIECATUYHYIO APOOh
OOBIKHOBEHHOU U
O0OBIKHOBEHHYIO
JIECATUYHOM,
TIPUBOTUTH
BBIpaXeHHE K opme,
HauOoJiee ynoOoHO#
JUIST BEIYMCIICHU,
peoOpa3oBHIBATH
JpOOHBIE BEIPAKECHHS
Ha YMHOXKCHHE U
JIeJICHUE EeCATUIHBIX
npoOelt K TeHCTBUSIM C
LIEJIBIMU YHCJIAMHU.
[IpuBOUTH YHCIIOBBIE
1 OyKBEHHBIE
MIPUMEPBI CTETICHH C
HaTypaJbHbIM
MOKa3aTeyeM,
00BSICHSS 3HAUCHUS
OCHOBAaHMS CTEIICHH U
IOKa3aTes CTENEHH,
HaXOJUTh 3HAUCHUS
cTereHel Buma a n (a—
1r000€ palroHalIbHOE
Yucao, N —




HaTypaJIbHOE YHCJIO).
[TonumaTh cMBICT
3amrcH OOJIBIITUX
YHUCeJl C TIOMOIIBI0
JIECSITUUHBIX ApoOe u
creneHei yucia 10,
MIPUMEHSTH UX B
peaTbHBIX CUTYAIIHSIX.
[IpuMeHATHh NpU3HAKK
JIETTUMOCTH,
pa3IoKeHUS Ha
MHOKHTEIH
HaTypaJbHBIX YUCE.
Penrate 3agauu Ha
YacCTH, MPOLIECHTHI,
MPOMNOPIUH, HA
HaxOoXXJIeHHUEe Ipoou
(mporeHTa) OT
BEJIUYHHBI U
BEJIMYHUHBI 110 €€
JpoOu (TIPOLICHTY),
JpoOu (TIpoLIeHTA),
KOTOPBIN COCTaBJISIET
OJIHa BEJIMYMHA OT
apyroil. [IpuBoauTs,
pazOupaTh, OIICHUBATh
pa3uyHbIE peUIeHus,
3alUCH PELICHUN
TEKCTOBBIX 3a/1a4.
Pacno3HaBarts u




OOBSCHATD, ONTUPASCH
Ha OTpeieIeHus,
PsIMO
MPOTOPIMOHATBHBIC U
o0patHO
MIPOMOPIIMOHATBHBIC
3aBUCUMOCTHU MEXITY
BEJIMYNHAMU,
MIPUBOJIUTH TIPUMEPHI
ATUX 3aBUCHUMOCTEHN U3
peanpbHOTO MUpa, U3
JIPYrUX YIeOHBIX
npeaMeToB. Pemate
MPaKTHUKO-
OPUEHTUPOBAHHBIE
3a/1a4u Ha Jpoow,
MPOLIEHTHI, IPSIMYIO U
00paTHy0
MPOMOPLHUOHAIBHOCTH,
MPOIMOPLUHU

AnreOpanveckue
BBIPKEHUS

27
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OBiazeTh
anreOpandecKou
TEPMHUHOJIOTHEH U
CHUMBOJIKOM,
MIPUMEHSTH €€ B
IIPOLIECCE OCBOEHUS
y4eOHOT0 MaTepuaia.
Haxonuth 3HaueHUs
OYKBEHHBIX
BBIPAKEHUHN IIPU



https://m.edsoo.ru/7f415b90

3a/IaHHBIX 3HAYEHUSAX
OYKB; BBITIOTHSTH
BBIYUCIICHUS TI0
dbopmyam.
BeImonHsTh
npeoOpazoBaHus
1[E€JIOTO BBIPAXKEHUS B
MHOTOYJIEH
MIpUBEJICHUEM
MOJOOHBIX ClIaraeMBbIX,
PaCKpBITHEM CKOOOK.
BeimonusThs
YMHOKEHHUE
OJHOYJICHA Ha
MHOTOUJIEH U
MHOTOYJIEHAa Ha
MHOTOYJICH,
MPUMEHSATH POPMYJITBI
KBaJIpaTa CyMMBbI U
KBaJIpaTa pa3HOCTH.
Ocy1iecTBIATh
pasioxxeHue
MHOTOYJICHOB Ha
MHOKUTEIH IIyTEM
BBIHECEHHUSI 32 CKOOKHU
00111ero MHOKHUTEIS,
MPUMEHEHHUS
dbopMyIBl pa3HOCTH
KBaJIpaToB, (hopmyr
COKpAILIEHHOTO




YMHOKEHUS.
IIpumenaTh
npeobpazoBaHue
MHOTOYJICHOB ISl
pelIeHUs pa3IMuHbIX
3aJ1a4 U3 MaTeMaTUKH,
CMEXHBIX NPEJMETOB,
U3 peajJbHON
MPAKTHKU.
3HAKOMUTHCS C
HCTOPUEN pa3BUTHUSA
MaTeMaTHKU

VYpaBHEeHHS 1 HEPABEHCTBA

20
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Pemate nuneliHoe
yYpaBHEHUE C OJTHOU
MePEMEHHOMH,
MIpUMEHSIS TpaBuja
nepexojia ot
HCXOJHOTO YpaBHEHUS
K PaBHOCHJILHOMY €MY
00J1ee MpoCToro BUA.
[IpoBepsTs, sABIsIETCS
JI1 KOHKPETHOE YUCIIO0
KOpPHEM ypaBHEHHUS.
[ToxOupath nmpuUMepsI
rap 4yucell,
SBJISTFOLIUXCS
pelIeHnueM JUHEINHOTO
YpaBHEHUS C IBYMSI
MePEMEHHBIMHU.
Crpouts B
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KOOPAMHATHOU
IUIOCKOCTH Tpaduk
JIMHEWHOTO YPaBHEHUS
C AByMs
[IEPEMEHHBIMU;
MOJIB3YACH TPAPHUKOM,
MPUBOJIUTH IPUMEPHI
pellIeHns ypaBHEHUS!.
Haxonute pemenue
CUCTEMBI JIBYX
JIMHEWHBIX YPaBHEHUHN
C AByMs
MePEMEHHBIMH.
CocTaBnsTh U pemaTh
YPaBHEHHUE WIIH
CHUCTEMY ypaBHEHUI
I10 YCIIOBUIO 3aJ1a4H,
WUHTEPIPETUPOBATH B
COOTBETCTBUHU C
KOHTEKCTOM 3a/la4u
MOJTy4YCHHBIH
pe3yabpTaT

Koopaunats! u rpaduku.
DOyHKIMU

24
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N3o6paxaTs Ha
KOOPJIMHATHOM
MPSMOM TOYKH,
COOTBETCTBYIOIINE
3aJJaHHBIM
KOOpJIUHATaM, JTy4H,
OTpPE3KH, NUHTEPBAJIbI,
3aMuChIBaTh X Ha
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anredpandaeckoM
sa3pike. OT™MEUaTh B
KOOPJMHATHOMN
MIJIOCKOCTH TOYKHU T10
3aJIaHHbIM
KOOpAMHATAM;
CTPOUTH rpapuKu
HECJIOKHBIX
3aBHCHMOCTEH,
3aJIaHHBIX
dbopmynamu, B TOM
YHUCJIE C TIOMOIIIBIO
i ppoBHIX
nmabopaTopwii.
[IpumensTh, U3ydarhb
MIPEUMYILECTBA,
MHTEPIPETUPOBATH
rpadgudeckuii crnocod
MpeJICTaBJICHUS U
aHaim3a
pasHOOOpa3HO
KU3HEHHOU
nHpopMaIuy.
OcBauBaTh NOHATHE
¢byHKIMH, OBJa/IeBaTh
(GyHKIIMOHATBHOM
TEPMUHOJIOTHEN.
PacnioznaBatb
JMHENHHYIO QYHKILHNIO
y = kx + b, onuceiBaTh




€€ CBOICTBA B
3aBUCHUMOCTH OT
3HAYECHHUU

ko3 dunrenTos K u b.
Crpourts rpaduku
JTMHEWHOU (QyHKIHNH,
dynumn y =| x |.
Hcnonp3oBats

1M (ppoBbIE PECYPCHI
JUISL TIOCTPOEHUS
rpadukoB QyHKUIUN U
W3YYEHUS UX CBOWCTB.
IIpuBOIUTE TPUMEPHI
JIMHENHBIX
3aBHUCHUMOCTEH B
pealIbHBIX IIpoLeccax
U SIBIICHUSIX

[ToBTOpEeHUE M 0000IICHNE

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

Br16upath, NpuMeHsTh
OIICHUBATh CIIOCOOBI
CpaBHEHHMsI YHCEIL,
BBIYHCIICHUH,
npeoOpazoBaHMA
BBIPKEHUH, pEIICHUS
YpaBHEHUH.
OcymecTBisATh
CaMOKOHTPOJIb
BBITIOJTHSEMBIX
JIENCTBUN U
CaMOTIPOBEPKY
pe3ynbTaTa
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BBIYHCJICHUH,
npeoOpa3oBaHU,
nocrpoenuid. Pemarp
3a/1a4y U3 peaabHON
KU3HU, TPUMEHSTh
MaTeMaTH4eCKHe
3HAHUA JUIs peleHus
3a/1a4 U3 Ipyrux
npeaMeToB. Pemarp
TEKCTOBBIE 3a/1a4H,
CpaBHUBATh, BHIOMPATH
CIOCOOBI pelIeHus
3a1auu

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102




8 KUIIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaudecTBo 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYeckue
padoTsI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3zoBaTte/ibHbIEe

pecypcbl

OcHOBHBIE BHBI
JeATEILHOCTH
o0yuaromuxcst

Yyiciia ¥ BEIYUCIICHHUS.
KBanparueie kopHu

15
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DopMyIHpOBATH
Ompe/esieHne
KBaJIpaTHOTO
KOPHS U3 YuCIIa,
apu(pMETHIECKOTO
KBaJIpaTHOTO
KopHs. [IpuMenaTh
OTIepaIuio
U3BJICYCHUS
KBaJIpaTHOTO
KOPHS U3 YuCIa,
UCIOJIB3YS MpU
HE00XO0IUMOCTH
KaJIbKYJISATOP.
OueHuBaTh
KBaJIpaTHbIE
KOPHH LIEJIBIMU
qrcIaMu U
JECITUYHBIMU
IpoOsIMHU.
CpaBHuBath u
YHOpSAA0YNBATh
paloHaIbHbIE U



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

UppalOHANIbHBIE
qucia,
3arrcaHHbIC C
MTOMOTIIBIO
KBaJIPATHBIX
KOpHEH.
HccenenoBath
ypaBHEeHHE X 2 = @,
HAXOJWTh TOYHBIE
U IpUOIKEHHBIE
kopHu 1ipu a 0.
Uccnenosarts
CBOWCTBA
KBaJIPaTHBIX
KOpHEM, TPOBOIA
YHCIIOBBIE
AKCIEPUMEHTHI C
HCI0JIb30BAHUEM
KaJIbKYJIATOPa
(koMIIBIOTEPA).
Jloka3bIBaTh
CBOWCTBA
apudmMeTnyecKnx
KBaJIPaTHBIX
KOpHEH;
MPUMEHSTH UX JIJIS
npeoOpa3oBaHUs
BBIPaXKCHUM.
BeimosHsTe
npeoOpa3oBaHUs




BBIPAKCHUM,
coJiepKaux
KBaJpaTHbIE
KOpHU. BeIpaxkats
MepeMEHHBIE U3
T€OMETPUUECKHUX U
(bU3IIECKUX
dbopmy.
Beruucnsts
3HAYCHUS
BBIPAKEHU,
coiepIKaIIuX
KBaJpaTHbIE
KOPHH, UCTIOJIB3YS
pu
HEO00XOINMOCTH
KAJIBKYJISATOP.
Hcnonp3oBats B
XO0JI€ PELICHUS
3a1a4
3JIEeMEHTapHbIE
IIPEACTABIICHHUS,
CBSI3aHHBIE C
NPpUOIKEHHBIMU
3HAYECHUSIMU
BEJINYUH.
3HAKOMHUTHCS C
HUCTOPUEH
pa3BUTHUSA
MaTeMaTHKU




Yyiciia ¥ BEIUUCIICHHUS.
Crenelsb ¢ LEIbIM
IOoKa3arejieM

bu6mmoreka [IOK
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@opMyJIUpOBATH
OIpEeaEIICHUE
CTCIICHHU C LICIBIM
IMOKa3aTeIICM.
[IpencraBnsaTe
3aIIMCh OOJIBIINX U
MaJIbIX YKCEN B
CTaHJApPTHOM
Buje. CpaBHUBAThH
YHCaa U
BEIIUYUHBI,
3aIlMCaHHbBIC C
HCIIOJIb30BaHUEM
crenenu 10.
Hcnonp3oBaTh
3aITUCh YHCET B
CTaHJIAPTHOM BU]IE
JUISL BBIPQKECHUS
pasmMepoB
00BEKTOB,
JUIMTEIIHHOCTH
MPOIECCOB B
OKpYKarolleM
MHUpE.
PopmyIupoBarh,
3aITMChIBATh B
CHUMBOJIMYECKOU
dopme u
WJUTFOCTPUPOBATH
npuMepamu
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CBOMCTBA CTENECHU
C LEJBIM
MoKa3aTeseM.
IIpumenATH
CBOICTBA CTENICHU
Ui
npeoOpazoBaHUs
BBIPAKECHU,
coJiepKaIux
CTEIEHU C LEIbIM
MoKa3aTeseM.
BeimonHsTh
JIEUCTBUA C
YUCIIaMH,
3aMUCaHHBIMU B
CTaHJapTHOM BH/JIE
(yMHOXeHHe,
JieJieHue,
BO3BEJICHUE B
CTEIIEHb)

AnreOpanyeckue BbIPaXKEHHUS.
KBanpatsslii TpExuneH

bubnuorexa [JOK
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Pacno3naBarn
KBaJIpaTHbIN
TPEXUJIEH,
yCTaHaBJIUBATh
BO3MOJKHOCTh €ro
pa3noKeHus Ha
MHOKHTEIH.
PackimanpiBaTe Ha
MHOKHTEHN
KBaJpaTHbIN
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TPEXUIIEH C
HCOTPULATCIIbHBIM
JUCKPUMHWHAHTOM

AunreOpandecKie BRIPaKCHHS.
AnrebOpaundeckas 1po0b

15
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3anuceIBaTh
anreOpanvecKue
BBIPKEHUSL.
Haxomutes 001acTh
ompeneneHus
PalMOHAIBHOTO
BBIPKEHUSI.
BrmoHATE
YHCIIOBEIE
ITOJICTAHOBKH U
BBIUHCIIATH
3Ha4YEHHE IpooOH, B
TOM YHCJIE C
MTOMOIIILIO
KaJIbKYJIATOPA.
dopmynupoBaTh
OCHOBHOE€
CBOMCTBO
anreOpandecKou
Ipobu n
MIPUMEHSATbH €T0
JIE:|
npeoOpa3oBaHUs
IpoOeii.
BreinmonHATE
JIENCTBUA C
anredpanvaecKuMH
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IpOOsIMHU.
IIpumenaThH
npeoOpazoBaHUs
BBIPAXKCHUM IS
peleHus 3a1a4.
BeIpaxats
IIEpEMEHHBIE U3
bopmyn
(pu3nueckux,
reOMEeTPUUYECKHUX,
OTHMCHIBAIOLIUX
OBITOBBIE
CUTYaI1N)

YpaBHEHMS 1 HEPABEHCTBA.
KBanpatusle ypaBHEeHUs

15
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Pacnio3naBate
KBaJpaTHbIE
YpaBHEHUS.
3anuceiBaTh
dbopmyy KOpHEH
KBaJpaTHOIO
YpaBHEHUS;
pemaTh
KBaJpaTHbIE
YpaBHEHUS —
MOJIHbIE U
HEIOJIHbIE.
IIpoBoauTs
MIPOCTEMNIINE
Hccae10BaHus
KBaJpPaTHBIX
YpaBHEHUM.
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Pewars
YpaBHEHUS,
CBOJISIIIIECS K
KBaJIPAaTHBIM, C
MIOMOTIBIO
npeoOpazoBaHuil U
3aMEHOU
IIEPEMEHHOM.
Habmronate u
aHATM3UPOBATH
CBSI3b MEXKTY
KOPHSIMH H

ko3¢ pumeHTaMu
KBaJIPATHOTO
YpaBHEHHUS.
dopmynupoBaTh
Teopemy Buera, a
TaKke 0OpaTHyIo -
TEeopeMmy,
MPUMEHSTH 3TH
TEOPEMBI 1715l
pellieHus 3a1a4.
Pemath TekcTOBBIC
3a1auu
anreOpanvecKum
CrocoOoMm:
MEePEeXOIUTh OT
CJI0BECHOM
(bopMyIHPOBKH
YCIIOBUS 3aJIa4H K




anredpanveckon
MOJIENIU MTYTEM
COCTaBJICHUS
ypaBHEHUS;
pearb
COCTAaBJIEHHOE
YpaBHEHUE;
WHTEPIPETHPOBATH
pe3yabTart.
3HAKOMHUTHCS C
HCTOPUEN
pa3BUTHUS aIreOpbl

VYpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHeHUH

13
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Pacno3naBath
JIMHEHWHBIE
YpaBHEHUS C
JIBYMsI
MePEeMEHHbBIMHU.
Ctpouts rpaduku
JIMHENWHBIX
ypaBHEHUH, B TOM
qrclie UCTIOJIb3YS
nuudposbie

pecypchl.
Paznuuats

napasuiesibHbIe U
MEePECEKAOIINECS
MpsIMBIE 110 UX
YPaBHEHUSIM.
Pemars cuctemMsl
JIBYX JIMHEWHBIX
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YpaBHEHUN ¢
JIBYMsI
epeMEHHbIMHU
IIOJICTAHOBKOM U
CJI0’KEHHEM.
Pemars
IIpOCTEMNIINE
CHUCTEMHI, B
KOTOPBIX OJTHO U3
YpaBHEHUH HE
SIBJISIETCS
JIMHEHBIM.
IIpuBoaUTH
rpaduueckyro
MHTEPIPETALUIO
perieHus
YpaBHEHUS C
JIBYMS
MIEPEMEHHBIMU U
CHUCTEM ypaBHEHUI
C ABYMs
[IEPEMEHHBIMU.
Pemate TekcToBbIE
3a1a4u
anreOpanvecKum
croco6om

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12
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®opMyIHpoBaThH
CBOMCTBA
YHUCIIOBBIX
HEPaBEHCTB,
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WJUTIOCTPUPOBATH
WX Ha
KOOPJMHATHOM
IIPSIMOM,
JI0OKa3bIBaTh
anreOpanveckK.
IIpumenaTH
CBOICTBA
HEPaBEHCTB B XO/Ie
perieHus 3aaad.
Pemates nunelinbie
HEPaBEHCTBA C
OJHOU
IIEPEMEHHOM,
n300paxxaTh
penieHue
HEpPaBEHCTBA Ha
YUCJIOBOM MPAMOM.
Pemiats cuctemsl
JIMHEUHBIX
HEPaBEHCTB,
n300paxaTh
pelIeHnue CUCTEMBI
HEpaBEHCTB Ha
YUCJIOBOM MPAMOM

@ynkuuu. OCHOBHBIE
MOHATHUSA

bu6moreka [IOK
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Hcnonn3oBarh
(bYHKIMOHATIBHYIO
TEPMUHOJIOTHIO U
CHUMBOJIUKY.
Breraucnars



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

3HAYEHUS
GyHKIHA,
3aJIaHHBIX
dopmymnamu (pu
HE00X0UMOCTH
WCII0JIb30BAThH
KaJIbKYJISATOD);
COCTaBJISITh
TaOHIIBI
3HAYEHUI
GyHKIMH.
Crtpouts 1o
TOYKaM rpaQuku
GyHKIMIA.
OnuceiBaTh
CBOWCTBA
byHKIIUK HA
OCHOBE €€
rpagu4IecKoro
MIPEJICTaBICHHUS.
Hcnonw3oBath
(YHKITMOHATIBHYO
TEPMHUHOJIOTHIO U
CUMBOJIHKY.
Hccnenosatb
MPUMEPBI
rpauKoB,
OTpaXaroIIX
peasbHbIe
MPOLIECCHI U




SIBJICHUS.
[IpuBoauTH
MIPUMEPBI
MPOLECCOB U
SIBJICHUH C
3aJJaHHBIMHU
CBOMCTBaMHU.
Hcmonn3oBaTh
KOMIIBIOTEPHBIC
MpOrpaMMBbI JIJIst
MMOCTPOCHUS
rpaduxoB
byHKINNA 1
W3Y4YEHUS UX
CBOMCTB

Oynkuuu. Yucnossle
GbyHKIIII

bubnuorexa [JOK
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Haxomuts ¢
MTOMOIIILIO
rpaduka GyHKIUHA
3HauYeHUe OqHOU
ns3
paccMaTpuBaeMbIX
BEJIUYHH 10
3HAUYEHUIO APYTOu.
B HecnoxHbIX
CITydasx
BBIPAXKATh
bopmynoi
3aBUCHMOCTD
MEXKITY
BEJIMYMHAMH.
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OrnuceIBaTh
Xapakrep
W3MEHEHUS OJHOMN
BEJINYMHBI B
3aBUCHUMOCTH OT
WU3MEHEHUS
JIPYTOM.
Pacnio3naBats
BH/JIbI U3Y9aeMbIX
GyHKIMA.
[Toka3biBaTh
CXeMaTHYEeCKH
MOJIOKEHHE Ha
KOOPAMHATHOU
MI0CKOCTH
rpaguKoB
byHKIIMN BUAA: Y
=x2,y=x3,y=
VO, y=x]|.
Hcnonw3oBath

(G YHKIIMOHATILHO-
rpadguieckue
MPEJICTaBICHUS
JUISL pEIICHUS U
UCCIIeIOBaHUS
YpaBHEHUH U
CUCTEM
YpaBHEHUH.
IIpumeHATH
upoBbIe




pecypcesl Ui
IIOCTPOEHHUSI
rpauKoB
byHKIHA

10

[ToBTOpeHuUe u 0000ImIEeHNE

bu6moreka [IOK

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

Br16upats,
MIPUMEHSTD,
OIIEHUBATH
Croco0bl
CpaBHEHHUSI YHCET,
BBIYHCIICHUH,
npeoOpazoBaHMA
BBIPAKEHU,
perieHus
YpaBHEHUU.
OcCymiecTBIIsTh
CaMOKOHTPOJIb
BBITTOJTHSIEMBIX
IEUCTBUH U
CaMOITPOBEPKY
pe3ynbTaTa
BBIYHCIICHU,
npeoOpa3oBaHM,
MOCTPOCHUM.
Pewate 3a1aun u3
peaTbHOM KU3HH,
MPUMEHSATH
MaTeMaTHUYeCKHe
3HAHUSA IS
penieHus 3a1ay u3

JPyruX



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

IIPEIMETOB.
Pemate TekcToBbBIE
3ajauu,
CpPaBHUBATh,
BbIOMpATh
CIOCOOBI peLIeHUs
3a1auu

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




9 KUIIACC

Ne| HaummenoBa
HUeE

n pa3jaesioB u
TeM

n MPOrpamMmmbl

~

KoaudecTBO 4acoB

Be
ero

KonTpoa
bHbIE
padoThI

IMpakTuy
ecKue
padoTsI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTeibH
ble pecypchl

OcCHOBHBIE BHBI
AeATeIbHOCTH
00yyarmmxcs

Yucna u
BBIYUCIICHUSI.
JeicTBUTEIbH
HBIE YHCIIa

bubnnoreka
LHOK
https://m.edsoo.ru

[7f419d08

Pa3BuBath
MIPEICTABJICHUS O
quciax: oT
MHOKECTBa
HaTypaJbHbBIX
qHCen 10
MHOKECTBa
NeWCTBUTEIILHBIX
YHCel.
O3HaKOMHTHCS C
BO3MO>KHOCTBIO
MIPEICTABICHUS
JNeWCTBATEIILHOTO
qHCIIa KaK
OCCKOHEUHOM
NECATUYHOU
npobu,
MIPUMEHSITh
JIECATUYHBIC
MPUOIKEHUS
palMOHAIBHBIX U
HppaloOHaIbHBIX
YHCell.
N3obpaxath

e CTBUTEIILHBIE
YpCcia TOYKaMH
KOOPJMHATHOM
MPSMOM.
3amuckeIBaTh,
CpaBHUBATh U
YHOPSII0YMBATH
JICCTBUTEIIbHEIC
YHcla.
BrInoaHsTS,
coYeTast yCTHBIE U
MHCHMEHHBIC
IIPUEMBI,



https://m.edsoo.ru/7f419d08
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apudmeTnuecKkue
JIEUCTBUA C
palMoHAIbHBIMU
YUCIIAMU;
HaXOJIUTh
3HAYCHUS
CTEIIEeHEH ¢
LEJTBIMHU
MOKa3aTeIsIMU U
KOpHEH;
BBIYUCIISITH
3HAYCHUS
YHUCIIOBBIX
BBIPAKEHUM.
[Tonyuuts
MIPE/ICTABJICHHE O
3HAYUMOCTH
JICICTBUTEIIBHBIX
YuCeNn B
MPaKTUYECKOU
JIeATEIbHOCTH
YeJI0BEKa.
AHanu3upoBaTh U
JienaTh BBIBOJBI O
TOYHOCTH
MPUOIIKEHUS
NEUCTBUTEILHOTO
4uCIIa pU
pelieHuu 3a1ad.
OKpyrasiTh
JIEHCTBUTEIIbHbBIE
qucIia,
BBIIOJIHSATh
MPUKUJIKY
pe3ynbTaTa
BBIYHCIICHUH,
OLICHKY 3HAYEHUI
YHUCIIOBBIX
BBIPAXKCHUM.
3HaAKOMHUTHCS C
HUCTOPUEH
pa3BUTHUS
MaTeMaTHKU

YpaBHeHUS U

14

Bubnnoreka

OcBauBarh,




HEpPAaBEHCTBA.
YpaBHeHus €
OJHOM

MEPEMEHHOM

HOK
https://m.edsoo.ru
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3allOMUHATh U
MIPUMCHSITh
rpaguueckue
METO/IbI NIPU
perieHuu
YpaBHEHUH,
HEPaBEHCTB U UX
CHCTEM.
Pacno3naBarn
1enble U IpoOHbIe
ypaBHEHUS.
Pemarsn
JIMHEWHBIE U
KBaJpaTHbIE
ypaBHEHUS,
ypaBHEHUS,
CBOJAIIHECS K
HUM, ITpOCTeNIne
JTpoOHOpaIoHAaI
bHBIE YPaBHEHUS.
[Ipennarate
BO3MO>KHEIE
CIIOCOOBI
perieHus
TEKCTOBBIX 3a7a4,
00CyX1aTh UX U
pemarh
TEKCTOBBIE 3aJa41
Pa3HBIMH
crocobamu.
3HAKOMHTBCS C
HUCTOpUEH
pa3BUTHUSA
MaTeMaTUKU

YpaBHeHUs U
HEPABEHCTBA.
Cucremsl
YpaBHEHUH

14

bubanoreka
HOK
https://m.edsoo.ru
[7419d08

OcBauBarth 1
MPUMEHSITh
MPUEMBI PELICHUS
CHUCTEMBI JBYX
JIMHEWHBIX
YpaBHEHUH ¢
JIBYMsI
IIEPEMEHHBIMU U
CHUCTEMBI JBYX
yYpaBHEHUH, B



https://m.edsoo.ru/7f419d08
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KOTOPBIX OJTHO
ypaBHEHUE HE
SIBJISICTCS
JIMHEUHBIM.
Ucnonb3oBars
(GyHKIIMOHAIBHO-
rpaduueckue
MIPEICTABJICHUS
JUTSL pEILICHUS] U
HcCIe0BaHus
YpaBHEHUH U
CHCTEM.
AHanu3upoBarb
TEKCTHI 3a/1a4,
pemars ux
anreOpanvaecKum
crocooom:
MEePEXOTUTH OT
CJIOBECHOM
bopMyIUpPOBKHU
YCIIOBUS 3aJ1a4ul K
anreOpanvecKoi
MOJEIHN MTyTEM
COCTaBJICHUS
CUCTEMBI
YpaBHEHUH;
peliarb
COCTAaBJICHHYIO
CUCTEMY
YpaBHECHUH;
HUHTEPIPETUPOBAT
b PE3yNbTar.
3HAKOMHUTHCS C
HUCTOpUEH
pa3BUTHUS
MaTeMaTHKU

YpaBHeHUS U
HEPABEHCTBA.
Hepasencra

16

bubnuoreka
HOK
https://m.edsoo.ru
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Yurarts,
3aIlMChIBATh,
IMOHHUMATh,
MHTEPIPETUPOBAT
b HEPABEHCTBA;
HCIIOJIb30BaTh
CHMBOJIMKY U
TEPMHUHOJIOTHIO.
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BreimomHATE
npeoOpazoBaHUs
HEPaBEHCTB,
HCIIOJIL30BaTh JIs
npeoOpazoBaHUs
CBOMCTBaA
YHCIIOBBIX
HEPaBEHCTB.
Pacno3naBarn
JIMHEWHBIE U
KBaJpaTHbIE
HEpaBEHCTBA.
Pemats
JIMHEHHBIE
HEpaBEHCTBA,
CHCTEMBI
JIMHEWHBIX
HEPaBEHCTB,
CHCTEMBI
HEPaBEHCTB,
BKJTIOYAIOITHX
KBaJI[paTHOE
HEpPAaBEHCTBO, U
pemarp ux;
00CyXIaTh
MOJTy4YCHHbIE
peuIeHus.
N3obpaxath
pelieHue
HEpaBEHCTBA U
CHCTEMBI
HEpPaBEHCTB Ha
YHUCIOBOM
MPSMOH,
3aITMChIBATh
pelieHue ¢
IMOMOIIILIO
CHMBOJIOB.
Pemarsn
KBaJpaTHbIE
HEpaBEHCTBA,
UCIIONb3YS
rpaguueckue
MPEACTABJICHHUS.




OcBauBaTtb 1
HpI/IMeHHTL
HEPaBEHCTBA MPHU
peneHuu
pa3JII/I‘-IHI>IX 3ajJa4,
B TOM 4HHCJIC
HpaKTI/IKOOpI/IeHTI/I
POBAaHHBIX

OyHKIMU

16

Bbubnnorexa
LHOK
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Pacno3naBarhb
BH/JIbI U3Y9aeMbIX
GbyHKIUH];
WJUTFOCTPUPOBATH
CXEeMaTUYeCKH,
OOBICHATE
pacroJioKeHue Ha
KOOPJAMHATHOU
IUIOCKOCTH
rpadukos
byHKUMi BUaa: y
=kx,y=kx+b,
y=kXx,y=x2,
y=x3,y=10,
y=I|x[B
3aBUCHMOCTH OT
3HAYCHUU

K02 pUIMeHTOB;
OIMMCKLIBATH UX
CBOMCTBA.
Pacno3naBarn
KBaJPaTUYHYIO
GyHKIHIO IO
dbopmyme.
[IpuBoauTH
MIPUMEPBI
KBaJAPaTUYHBIX
3aBHCHMOCTEH U3
peanbHOM KU3HU,
bu3uKy,
T€OMETPHUH.
Br1sBaATE M
00001mars
0COOEHHOCTHU
rpaduka
KBaJpaTUYHOU



https://m.edsoo.ru/7f419d08
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byHkIMM Y = ax2
+ bx + c. Ctpouts
U U300paxarb
CXEMaTUYECKH
rpaduku
KBaJIPAaTHIHBIX
GyHKIIUH,
3aJJaHHBIX
dopmynamu Buaa
y=ax2,y=ax2
g y=a(x+p)2
,y=ax2 + bx +c.
AHanu3upoBaTh U
IPUMEHSTh
CBOWCTBA
M3yYCHHBIX
GyHKIMM U1 BX
MOCTPOCHHS, B
TOM YHCIIE C
TIOMOTIBIO

i ppoBBIX
pecypcoB

YucnoBele
nocJeaoBare
JIbHOCTH

15

bubnuoreka
HOK
https://m.edsoo.ru
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OcBauBath u
MIPUMEHSATH
WHJICKCHBIC
0003HaYeHMUS,
CTPOHThH pEUECBbIC
BBICKA3bIBAHUS C
HCIIOJIb30BAHHEM
TEPMHUHOJIOTHH,
CBSI3aHHOM C
MTOHATHEM
MIOCIICIOBATEIIHEHO
CTH.
AHanu3upoBaTh
dbopmyny N-ro
yJieHa
MOCJIeI0BATEIbHO
CTH HIIH

PEKYPPEHTHYIO
bopmyny u
BBIYHCIISATH YICHBI
MOCJICAOBATEIHLHO
CTeM, 3aJaHHBIX
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ATUMU
dbopmynamu.
YcranaBiuBath
3aKOHOMEPHOCTD
B IOCTPOCHHUH
MOCJIEI0BATEILHO
CTH, €CJIH
BBITIHCAHBI
nepBbIe
HECKOJIBKO €€
YJICHOB.
Pacno3naBatp
apupMeTHUIECKYIO
u
T€OMETPHYECKYIO
MIPOTPECCUU TIPH
Pa3HBIX criocobax
3agangusa. Penrato
3aJ1auu ¢
HCIIOJIh30BaHUEM
dbopmyn N-To
yjieHa
apuMeTUIECKOU
u
reOMETPUYECKON
Mporpeccuit,
CYMMBI NIEPBBIX N
YJICHOB.
N3obpaxath
YJICHBI
MIOCJIEI0BATEILHO
CTH TOYKaMH Ha
KOOPJMHATHOM
MJIOCKOCTH.
PaccmarpuBath
MIpUMEPBI
MPOLIECCOB U
SIBJICHUW U3
peanbHOM KU3HU,
WJUTFOCTPUP YIOIITN
€ U3MEHEHHE B
apudMeTHIecKoi
MIPOrpECCUH, B
reOMETPUYECKON




MIPOTPECCUU;
M300paxxaThb
COOTBETCTBYIOIIN
€ 3aBUCUMOCTH
rpaduyecku.
Pemats 3agaun,
CBSI3aHHBIE C
YUCJIOBBIMU
[I0CJIEZIOBATEIBHO
CTSIMH, B TOM
YUCIIe 3aa41 U3
peanbHOU KU3HU
c
HCIIO0JIb30BaHUEM
1 (ppoBBIX
TEXHOJIOTHI1
(2TEKTPOHHBIX
TaOJIHIIL,
rpaguueckoro
KaJIbKYJISITOpA U
T.11.). Pemats
3aJa4d Ha
CIIOXKHbBIE
MPOLIEHTHI, B TOM
YHCIIe 3341 U3
peanbHOI
MIPaKTUKH (C
HCII0JIb30BAHNEM
KaJIbKYJISITOPA).
3HAKOMHUTHCS C
HUCTOpUEH
pa3BUTHUS
MaTeMaTHKU

[ToBTOpEHue,
0000111eHHE,
CHCTeMaTHn3a
U 3HAaHUU

18

bubnuoreka
HOK
https://m.edsoo.ru
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OnepupoBathb
MOHITHSIMHU:
MHO>K€ECTBO,
IIOIMHO>KECTBO,
orepanuu Haj
MHOKECTBAMH;
UCII0JIb30BaTh
rpaguydeckoe
IIPEJICTaBICHNUE
MHOYECTB sl
OTIMCaHUS
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peanbHBIX
MPOLIECCOB U
ABJICHUH, IpU
pelieHuu 3a1a4
U3 IPyrux
y4eOHBIX
MIPEAMETOB.
AKTyaJln3upoBaTh
TEPMUHOJIOTHIO U
OCHOBHBIE
JIEeHCTBHS,
CBSI3aHHBIE C
YUCIIaAMU:
HaTypajgbHOE
YHUCJI0, POCTOC U
COCTaBHOE YHCIIA,
JIETUMOCTh
HaTypaJbHbBIX
YuCe, MPU3HAKU
JIETTUMOCTH,
L[EJI0€ YHUCIIO,
MOJYJb YHCIIA,
OOBIKHOBEHHAS U
JeCATUYHAs
npobu,
CTaHJAPTHBINA BHU]L
qucIa,
apuMeTHYECKUMA
KBaJ[paTHbIN
KOpEHb.
BrimonHsTh
JIefcTBHA,
CpaBHUBATh U
YHOPSII0YUBATH
qucIia,
MIPEACTABIISATh
Yucia Ha
KOOPAMHATHOU
IIPSIMOM,
OKPYIJIATh YUCIIA;
BBITIOJIHATh
MPUKUJIKY U
OLICHKY
pe3ynbTaTa




BBIUHCIICHUM.
Pewars
TEKCTOBBIC 3a/1a4H
apuQMeTHIECKUM
CIOCOOOM.
Pewars
MIPAKTHYCCKUE
3aJa4u,
coJieprKalue
MIPOIIEHTHI, JOJIH,
YacTH,
BBIpKAIOIIHE
3aBUCHMOCTH:
CKOPOCTh —
BpeMsT —
paccTosiHue,
1eHa —
KOJIMYECTBO —
CTOMMOCTH,
00BEM paboThl —
BpeMsl —
MIPOU3BOIUTENHHO
CThb Tpy/a.
Pazoupatp
peasibHbIe
YKU3HEHHBIE
CUTYalluH,
bopmMyIMpoBaTh
UX Ha SI3bIKE
MaTeMaTHKH,
HAXOJHTh
pelieHue,
MPUMEHSIS
MaTeMaTHYeCKUN
amnmapar,
HUHTEPIPETUPOBAT
b Pe3ybTaT
OnepupoBaTh
MOHITHSIMHU:
CTEMeHb C LEJIbIM
nokasaresem,
apupMeTHYECKHUH
KBaJpaTHbIN
KOPEHb,




MHOTOYJICH,
anreOpanyeckas
ApoOb,
TOKJIECTBO.
BreInonHsTh
OCHOBHBIE
JICUCTBUSL:
BEITIOJTHSATH
pacy€rsl 110
dbopmynam,
peoOpazoBLIBATH
Lenble,
JIpoOHOpaIMoHAaI
bHBIC BBIPKCHUS
1 BBIPKCHHSI C
KOPHSIMH,
peann30BbIBAThH
paszioxxeHue
MHOTOYJICHA Ha
MHOKHTEJIH, B
TOM YHCJIE C
HCII0JIb30BaHNEM
dbopmyr pa3HOCTH
KBaJIpaToB U
KBaJIpaTa CyMMBbI
U Pa3HOCTH;
HAXOJUTh
JOTTYCTUMBbIE
3HAYEHUS
MEePEeMEHHBIX 151
JIpoOHOpaIoHAI
BHBIX
BBIPAKCHUM,
KOpHEl.
MoaenupoBars ¢
MOMOIIBIO
bopmyn
peanbHbIe
IIPOLIECCHI U
SIBIICHUS
OnepupoBaTh
MOHSITHSIMHU:
byHKIH, rpaduk
byHKIMH, HYTU




byHKIHH,
MIPOMEKYTKU
3HAKOIOCTOSIHCTB
a, TPOMEXYTKHI
BO3pAacCTaHus,
yObIBaHMS,
HauOoJbIIEE U
HaVMEHbIIIEE
3HAYCHUS
(GyHKIMH.
AHanu3upoBars,
CpaBHUBATH,
00CyX1aTh
CBOMCTBA
GyHKIINH,
CTPOUTH UX
rpadukmu.
OnepupoBathb
TTOHSITHSIMH::
npsiMast
MPOMOPLIUOHAIBH
OCTh, OOpaTHas
MPOMOPLHUOHAIBH
OCTb, JIMHCHHAS
byHKIIHSA,
KBaJIpaTUYHas
byHKIIHSA,
napaboa,
runepooa.
Hcnonw3oBath
rpaduKu IS
oTpeeNeHus
CBOMCTB,
MIPOLIECCOB U
3aBHCHMOCTEH,
JUISL pEIICHUS
3a[a4 U3 IPYyrux
yueOHBIX
MPEAMETOB U
peanbHOM )KU3HH;
MOJIEJIMPOBATH C
MOMOIIIBIO
rpaukoB
peanbHbIe




IIPOLECCH] U
SBJICHUS.
Beipaxats
dopmynamu
3aBUCUMOCTHU
MEXy

BEIN4YnNHaMU

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

10 6 0







