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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 HEOOXOAMMO s
MPOAOIKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zButre y o0yJaromuxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOJAEC U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJCIUPOBAaHUS B HAy4YHOM
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,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PaCCyXICHHs, 0000IICHIEe U KOHKPETH3AIMI0, a0CTparupoBaHKUE U
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIETEIbBHOCTH  O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
peleHue 3aa4 sSBIsSeTCs peaan3alueil 1esTeIbHOCTHOTO IPUHLUIIA O0yUeHHUS.

B ctpykType nporpaMMsl yueGHOTo Kypcea «Anredpa» st OCHOBHOTO 00IIEro
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandyeckue BBIPAXKEHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JVMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4aroliumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3blK. B cBsi3u ¢ 3TMM B mporpaMMy ydeOHOro kKypca «Airedpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHMBEPCAJbHOTO MaTemaThuyeckoro ss3bika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBIO yueOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKkTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHHS TMOJIb30BATHCSA AITOPUTMaMH, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX IS TOBCEIHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLIIEHUE OCBOEHHUS YUCIOBOW JIMHUU
OTHECEHO K cpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAOUIUXCS
MaTeMaTUYeCcKOro arrmapaTta, HeoOXOJMMOIO IJisi pelleHHs 3ajad MaTeMaTHKH,
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 MOJENIel, ONHUCAaHMUS TPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBanrue CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXeHUS,
CIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMUCAHUS ¥ MCCIIEAOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SABJICHUN B IPUPOJE U
oOmrectBe. M3yuenue marepuaia crmocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIC CPEJICTBA S3bIKa MaTEeMaTHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEJICTABICHU O POJIM MATEMATUKHU B PA3BUTUU LIMBUIM3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», « DYHKITUNY.

Ha n3yuenne yue6Horo kypca « Anredpa» orsoautcs 306 yacos: B 7 Ki1acce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento0), B 9 kinacce
— 102 gaca (3 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX Yuceld. ApudMeTuueckue JEHUCTBUS C
palMoOHaNIBHBIMU YuciIaMu. PemeHue 3aa4 M3 peaibHOM MPAaKTUKHU HA 4acTH, Ha
TpoOwu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJlEeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX unced. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 peabHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyinbl. Beruucnenus o gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS MOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

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

YpaBHeHUS U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEU JMHEWHOTO
YpaBHEHHSI, pElIEHUE JIMHEHUHBIX YpaBHEHUN. COCTaBIE€HNUE YPABHEHH MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUMN.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOoM nocTaHOBKH. [IpuMepsl pelieHust TEKCTOBBIX 33/1a4 C TOMOIIbIO 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 KJIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHATLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUS] UppallMOHaIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW M UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIILHBIC YHCIIA.

Crenens ¢ 1enpIM NoKa3zaTesneM u €€ cporictBa. CTaH1apTHas 3alliCh YNCTA.

AJire0panvecKne BbIPasKeHU s

KBanpatHblil TpéXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIEHA HA MHOKHUTEH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ajireOpanyeckoil apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHUE, JCJeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS M UX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpaTHoe ypaBHeHHE, GopMyia KOpHEH KBaJIpaTHOTO ypaBHeHHs. TeopeMa
Buera. Pemenue ypaBHEHUI, CBOISAIIMXCA K JMHEMHBIM W KBaJpPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMSI NEpEeMEHHbIMH. [IpUmepbl pemeHHuss CUcTem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUN

[Tonstue pynkiuu. OOIACTh ONPEACICHUS 1 MHOYKECTBO 3HAYCHH I (DYHKITHH.
CrocoOsb1 3amanms QyHKIIHHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkmmu mo e€ rpaduky. [Ipumeps
rpauKoOB QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



DyHKIWK, ONKCHIBAIONINE MPSIMYyI0 ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBMCHMOCTH, UX rpadukn. Oyuknun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KIIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JeCATUYHbIE TpoOu. MHOXECTBO JEHCTBUTEIBHBIX YHUCEN, ICUCTBUTEIBHBIE YHCIIa
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEMUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYKAIOIIETO MHpa, JUIMTEIBHOCTh MPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuka u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOIO0M.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
VMHTEPNPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckas wHTEpmpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMHU.

DyHKUUN

KBagpatnunas ¢ynaknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MAPaOOITHI.

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



YucaoBble N0CIE10BATEIbLHOCTH U IIPOrPeccHu

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii n-ro yiaeHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl n-ro uiaeHa
apu(pMETUIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX /1 YIECHOB.

N300pakeHrne WiIeHOB apu(PMETUUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHUSM  POCCUHUCKHUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHWEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYE€CKON HAIpPaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKCHUHM BCEW KWU3HU I yCHENIHOW mpodeccnoHanbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTHIO K HMOLMOHAJIBHOMY U  3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUS  3J0pOBOro  o0Opasa JKU3HM  (310pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3Ko0JI0OTHYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JI1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM III00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTuX JIOJel, MmpuoOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpPMyNIHpOBaTh U OLEHUBATh PUCKU U
nocjencTBUs, GOPMHUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
OOBEKTOB, TOHSATHUN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEeJICICHNsI ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KIaccu(UKaIuu, OCHOBAaHUS g OOOOIICHWsS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTPUIATEIbHBIC, 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 MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTEeILCKIE JEHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUNA WHCTPYMEHT IMO3HAHUA,
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpodIeMy,
CaMOCTOATEIIbHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO0, MHEHHUE;

IPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJIGHHOMY TUIAHY HECIIOXHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN O0BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIEJI0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTaTh
MPEATOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a1a4H;

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

BbIOMpaTh (QopMy TmpenctaBieHus WHPOpPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u Uux
KOMOMWHAIIASIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTeaeM Wi cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAYy PELICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
npoOJieMbl, pelaeMoi 3aJjauu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIEC HA TTOMCK
pELIEHUs, CONOCTABIAThL CBOU CYXKICHUS C CYXKICHUAMU JPYTUX
YYaCTHUKOB Juajora, oOHapy>KUBaTh pa3jiM4he€ U CXOJACTBO MO3UIIHUH, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIacHs, CBOU BO3PAKECHUS;
IIPEJICTABIISATh PE3yJIbTaThI pelIeHust 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TPOCKTA, CAMOCTOSTEIILHO BEIOMPATH (DOPMAT BHICTYTUICHHS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh ¥ UCTIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U UHIUBUIYAJIbHOU
paboOTHI MPHU pPeIIeHUU YIeOHBIX MATEMATHYECKUX 3a/1a4;

IIPUHUMATH L€JIb COBMECTHOM JEATEIIBHOCTH, IUIAHUPOBATh OPTraHU3ALIUIO
COBMECTHOW paboThl, pachpeneisTh BHIbI padoT, JOroBapuUBaTHCH,
o0CyXaTh MPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYNNoBbIX (opmax paboTel (0OCyXaeHHs, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMBbI U IPYTHE), BHIMOIHATH CBOIO YacCTh PaObOTHI
U KOOPJAWHHUPOBATH CBOU JICHUCTBUS C JAPYTMMH 4YJICHAMH KOMAaH/IbI,
OIICHUBATh KA4e€CTBO CBOETO BKJAJa B OOIIUMH MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM pEUIEHUs 3aAadydl (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsT ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOUMOHAJIbHBbIN UHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPY PELICHUH 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMNOOK, BRISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIbHOCTH OCTABICHHOM LEIH U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEIOCTHIXKECHHS LT,
HAXOJUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



HPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUYECKUE
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
criocoObl U MPHUEMBI BBIUMCICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO IPOOH).

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyIJsTh yncna.

BbINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHHUH, OLICHKY 3HAUYCHU I
YUCJIOBBIX BBIPAKCHUN. BBINONHATH NEHUCTBUS CO CTENEHSMHU C HATypajJbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATh TPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYpPaTbHbIX
YHUCEeN.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIWUYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pelIEHUs 3a7a4 ¢ y4ETOM OTpaHWYEHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpa:KeHU s

Hcnonb3oBaTh aliredpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHHS y4eOHOT0 MaTepuara.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKCHUHM TpPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoinonHsAThs npeodpa3zoBaHus UEIOT0 BEIPAKEHUS B MHOTOUYIEH IPUBEICHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3’I0KEHUE MHOTOYJICEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I1IETO MHOXKUTEISI, TPYNIUPOBKHU CIaraeéMbiX, IPUMEHEHHUS
dbopMyI COKpaEHHOTO YMHOKEHHUS.

[IpuMensaTh npeoOpa3zoBaHKsl MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYPAIbHBIMU IOKA3aTEISIMHU IS
MpeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObI IPHU PEIICHUH JIMHEWHBIX YPABHEHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'padUK JIMHEWHOTO YpaBHEHUS C IBYMS
NEepPEeMEHHBIMHU, MOJIb3YSICh IPpa)KOM, IPUBOAUTH IPUMEPHI PEILICHUSI YPABHEHUS.

Pemate cuctemsbl ABYX JIMHEHMHBIX YPABHEHHM C ABYMS NEPEMEHHBIMH, B TOM
quciie rpagpuyecku.

CocTaBiAiT M pelIaTh JUHEWHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHUH IO YCIIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJIbTarT.

DOyHKUUMA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anredpanvyeckoM S3bIKE.

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

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMM MO 3HAUYCHUIO €€ apTryMEeHTa.

[Torumats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIHW3a HUHGOPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIHUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMIACS IOIYYHT CIICAYIOIIHAE
MIPEIMETHBIE PE3YIIbTATHI:

Yuca 1 BHIYUCICHUSA

Hcnonp3oBaTh HavyalbHBIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen JJis CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOM.

[IpuMeHsTs NOHATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBa/IpaTHBIE KOPHU, WCIIONB3Ysl TPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJB3YS
CBOWCTBA KOPHEMN.



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

Aaredpanveckue BbIpakKeHHUs

[IpuMeHAT, TOHSATHE CTEMCHW C IIeJBIM  ITOKa3aTelieM, BBITIOJIHSTh
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATH TOXIECTBEHHBIC TPEOOPA30BaHUS PAIMOHABHBIX BRIPAKCHHUH HA
OCHOBE IPaBWJI ICHUCTBUI Hal MHOTOYWICHAMH U alre0OpandecKuMu Apo0sMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumenHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMIHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peabHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHEWHBIE, KBaJpaTHbIC YpPAaBHCHUS W pPalMOHAJIbHBIC YpaBHCHUS,
CBOJISIIIIUECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHCHUEM rpaUuECKUX MPEICTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUEC WJIM CHUCTEMa YPaBHCHUH pEIICHUS, €CIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIIOBECHOW (OPMYIMPOBKH 3a1add K €€ anreOpanvecKoi
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTart.

[TpuMeHsTh CBOIMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH, PEIIaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPUUIECKyIO
WLTIOCTPAIIMIO MHOXKECTBA PEILICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCMONIB30BaTh (DYHKIIMOHAJIBHBIE TIOHITHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM MO 3HAYCHUIO
apryMeHTa, oNpeeisaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BUIA:

y=k/x,y=x2,y=x3,y=[x|,y= \/x, OTIMCBHIBATh CBOMCTBA YUCIIOBOM (DYHKITUH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOyJaromiuiicss MONYYHUT CIIETYIOIIHE
MIPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BHIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonHaTh apudMeTnyeckue ASHCTBUS C pallMOHATLHBIMU YUCIaMH, COYETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIMOIHSATH BBIYHCICHUS C HPPAIMOHATBHBIMU
YHCIIAMH.

HaxonuTh 3Ha4eHUS CTETICHEH C IEeTBIMU MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCJIOBBIX BBIPAKCHUH.



OKpyIJIsITh TEUCTBUTENBHBIE YHWCJA, BBINOJIHATH NPUKHUIKY pPE3yibTaTa
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrats nuHENHbBIE U KBaAPATHBIE YPABHEHMUS], YPABHEHHUS, CBOJSAILNECS K HUM,
pocTelIne ApoOHO-PAllMOHATIBHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBISACTCSA JIMHEUHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpauvdecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE HUCCIECIOBAHNS YPABHEHUA U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHui (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucrtemMbl  JNTMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PAa3IMYHbIX 3a1a4.

DOyHKUUHA

PacrioznaBath GyHKIMM HM3Y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHUYECKH

pacIIoIoKEHE Ha KOOPAMHATHOM IIOCKOCTH I'paduKoB QYHKIMHA Buaa: y = kx, y =
kx+ b, y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBuCHMOCTH OT 3HAYCHUI
K02()PUIIMEHTOB, ONHUCHIBATh CBOMCTBA (DYHKITHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIIUH,
OIMHMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyro GyHKIHIO 110 (Gopmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YmncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPH PA3HBIX
crnoco0ax 3a1aHusl.

BeIMONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHWEM (OpPMYT N-ro 4ieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath 4YieHBI TMOCIEIOBATEIHPHOCTH TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| YUucna u BbIUKMCIEHUS. PanuoHadbHBIE 75 | bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415690
2 Anrebpandeckue BbIpaKeHHs 27 1 Bubnrotexa LIOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 K . @ 24 1
OOPJMHATEL H rpaguic. DyHKiH https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 0000IIEHNE 6 1 bubmorexa LOK
https://m.edsoo.ru/7f415b690
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

1 UYucna u Beruucnenus. KpagpatHeie KOpHH 15 brbmmorexa [TOK
https://m.edsoo.ru/7f417af8

) Uucna u BeraucieHus. CTENEeHb C IEIbIM 7 bubmmoreka [{OK
IoxasareyieM https://m.edsoo.ru/7f417af8

3 Anrebpanyeckue BBIPAKEHUS. 5 1 bubnuoreka [JOK
KBanpatsslil TpEXUIeH https://m.edsoo.ru/7f417af8

4 Anrebpandeckue BBIPAYKEHUSI. 15 1 bubnuoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8

5 VYpaBHeHuss U HepaBeHCTBA. KBaapaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHuss u HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8

7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK

8 o .0 5

YHIKIUHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8

bubmuoreka [JOK

9 o 4 9

YHKIH. HUCTIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8

10 [ToBTOpEeHUE M 0000IICHNE 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0




9 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
| Uucna w BblUMCiIeHUA. JleMCTBUTENIbHBIE 9 bubnuoreka [JOK
yHcna https://m.edsoo.ru/7f419d08
) VYpaBHEHHsSI W HEPaBEHCTBA. YPABHEHHS C 14 | bubnuoreka [JOK
OJIHOW ITIEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHuss u  HepaBeHcTBa. CHCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 v .H 16 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps//m. edsoo.ru/7f419d08
bu6mmoreka [IOK
16 1
3 Py https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 15 1
6 HCJIOBBIE MOCJIEI0BATEIbHOCTH hitps//m. edsoo.ru/7f419d08
7 [ToBTOpeHue, 0000IICHUE, CHCTEMAaTH3AIIUS 18 | bu6mmoreka [JOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne KosimuecTBo yacoB Jlata DJ1eKTPOHHBbIE HU(PPOBbHIE
i Tema ypoka Kontpoabubie | IIpakTuueckue o0pa3oBaTebHbIE
n/n Bcero H3Y4YeHH s
padoTsbI padoThI pecypent
1 [TonATHE panMOHANBHOIO YKCIa 1
) Apudmernueckue NEeUCTBUSA c |
paloHaIbHBIMU YU CIIAMU
3 Apudmernueckue JNEUCTBUSA c 1
paloHaIbHBIMU YU CIIAMU
4 Apudmernueckue NencTBUA c 1
paloHaIbHBIMU YHCIIAMU
5 Apubmernueckue NEHCTBUSA c |
paloHaIbHBIMU YHCIIAMU
6 Apubmernueckue NEUCTBUSA c |
paloHaIbHBIMU YU CIIAMU
7 CpaBHenue, YIOPSAOYMBAHUE |
paloHaIbHBIX YUCEI
g CpaBHenue, yIOpSAOYNBaHUE |
paloOHaIbHBIX YUCEI
9 CpaBHenue, YIOPSA0YMBAHHE |
paloHaIbHBIX YUCEI
10 Crenenn c HaTypaJIbHBIM | bubnuorexa [IOK
MOKa3aTeiaeM https://m.edsoo.ru/7f4211de
1 Crenenb c HaTypajibHbIM | bubnunoreka [JOK
IoKasaTreyeM https://m.edsoo.ru/7f421382




2 Crenenn C HaTypaJIbHbIM bu6muoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f42154¢
13 Crenenb c HaTypajibHbIM bubnuorexa [JOK
noxKaszareyjaem https://m.edsoo.ru/7f4218be
14 Crenenn C HaTYypaJIbHBIM
IoKas3arejieM
s Pemnienre oCHOBHBIX 3a7a4 Ha JAPOOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 Pemienre oCHOBHBIX 3a7a4 Ha JAPOOH,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemienne oCHOBHBIX 3a7a4 Ha JAPOOH,
MPOIICHTHI U3 PeaTbHOM MPAKTHKU
18 Pemrenne oCHOBHBIX 3a7a4 Ha JAPOOH,
MPOLEHTHI U3 PEATHbHOUN MPAKTUKU
19 [Ipu3Haku AEIMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEIU HATYPATbHBIX YUCET
20 [Ipu3Haku ACIUMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
o1 Peanbubie 3aBucumoctu. Ilpsmas u
oOpaTHas MpOMoOPIUOHATBHOCTH
” Peanbnabie 3aBucumoctu. Ilpsimast u
oOpaTHas MPOMoOPIUOHATBHOCTH
73 Peanbnabie 3aBucumoctu. Ilpsimast u
oOpaTHas MpOMoOPIUOHATBHOCTH
4 Peanbubie 3aBucumoctu. Ilpsmas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
)5 KontponpHast pabota 1o Teme

"PannoHanpHbIe unciia'




bubmuoreka [JOK

26 bykBeHHBIE BBIpAKEHUS
https://m.edsoo.ru/7f41feec
27 dopMmyibl
28 dopmyibl
29 [Tepemennsie. [lomycTuMble 3HAYCHUS
TIePEMEHHBIX
[IpeoGpa3oBanue OYKBEHHBIX
30 BIE amI::HHﬁ ACKpbITHE (}:,II(<O6OK 151 brbnmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MPUBEICHUE MOJOOHBIX ClIaraeéMbIxX
[IpeoGpaszoBanue OYKBEHHBIX
peobpaso! Ve BuGmmotexa IIOK
31 BBIPOKEHUH, DPACKpPBITHE CKOOOK H
https://m.edsoo.ru/7f41fd70
MPUBEICHUE MTOJOOHBIX CIaraéMbIX
[IpeobpazoBanme OYKBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK |
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPQKEHUH, PACKPBITHE CKOOOK |
MIpUBEACHUE MOOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHM C HaATypajIbHbIM bubnunorexa [JOK
IoxasaresiemM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHH C HATypaJbHBIM bubnuorexa [IOK
IoKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHH C HATypaJbHBIM bubnuoreka [IOK
IoKa3aTeleM https://m.edsoo.ru/7f4218be
37 MHorouseHsl bubmmorexa [TOK
https://m.edsoo.ru/7f42276e
38 MHoOrou4IeHbI bubmorexa HOK

https://m.edsoo.ru/7f422930




CHO)KGHI/IG, BbIYUTAHUC, YMHOKCHHC

bubmuoreka [JOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BbIYMTAHUE, YMHOXKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BbIUMTAHUE, YMHOXKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHue, BbIUMTAHUE, YMHOXKEHUE bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 Dopmynbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOXEHUA https://m.edsoo.ru/7f42432a
44 Dopmyibl COKpAIIEHHOTO bubnuoreka [IOK
YMHOXEHUA https://m.edsoo.ru/7f42464a
45 Dopmyibl COKpAIIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢c12
46 DopMyJibl COKpAIIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424£d2
A7 DopmyJibl COKpAIIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 Paznoxenune MHOTOYJICHOB Ha bubnuoreka [JOK
MHOUTEIN https://m.edsoo.ru/7f423312
49 Paznoxenue MHOT'OYJICHOB Ha bubmuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenue MHOT'OYJICHOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 Paznoxenune MHOTOYJICHOB Ha
MHOKUTEIN
50 KontponpHast pabota 1o Teme

"Anrebpanyeckue BbIpakeHus"




VYpasHeHue, IpaBuJIa

53 npeoOpa3oBaHms YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHHU
JluneitHoe ypaBHEHHWE C  OJHOM
54 | nepeMeHHO#, pelieHne JHMHEWHBIX
YpaBHEHUH
JluneitHoe ypaBHEHHWE C OJHOM
55 MIEPEMEHHOM, pelIeHHe JUHEHHBIX brbmmorexa [TOK
o https://m.edsoo.ru/7f420482
yYpaBHEHUI
JluneitHoe ypaBHEHHWE C OJHOM
56 | mepeMeHHO#, pelleHne JHHEWHBIX
YpaBHEHUU
57 Pemene 3agay ¢ IIOMOIILIO bu6moreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenme 3agay ¢ IOMOIIBIO bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenme 3amay ¢ IOMOIIBIO bubnuorexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f4209a0
60 Pemenme 3agay ¢ IOMOIIBIO bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JluneiliHoe ypaBHEHHME C JByMs bubnuorexa [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
62 JluneliHoe ypaBHEHHME C JAByMs bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JTUHEHHBIX YpPaBHEHUN bubnuorexa [IOK
C IByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JByX JTUHEHHBIX YpPaBHEHUN

C ABYMs IIEPCMECHHBIMU




Cucrema JByX JTMHEHHBIX YpaBHEHUN

65 C ABYMsI IEPEMEHHBIMU
66 Cucrema IByX JUHEHHBIX YpaBHEHUN
C ABYMsI TIEPEMEHHBIMH
67 | Pemenue cuctem ypaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHUI brbnmorexa [TOK
https://m.edsoo.ru/7f42865a
69 | Pemenue cuctem ypaBHEHUH bubnrotexka LIOK
https://m.edsoo.ru/7f4287d6
70 Pemrenne cucrem ypaBHeHUMN
71 Pemrenne cucrem ypaBHeHUI
7 KoutponsHast paGota mo Teme bubnuoreka [JOK
"JIuneitnpie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopannara Touku Ha npsAMoii bubmorexa OK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74| Hncrosbre mpoMeyTi https://m, edsogru/7f4ldff2
75 YucnoBble MPOMEKYTKH
76 Paccrosiaue M“C}I(I[y I[vByM;I TOYKaMHU
KOOPAMHATHOM MPAMOK
77 Paccrosnune mexay IByMs TOYKaMH
KOOPJIMHATHOM MpsIMOI
73 [IpsamoyronpHas cucrema KOOpAWHAT bubnuoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronpHas cucrema KOOpAUHAT bubnuoreka [IOK

Ha INJIOCKOCTHU

https://m.edsoo.ru/7f41e42a




20 [Ipumepsl  TpadukoB,  3aJaHHBIX bu6muoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumepsr  TpadukoB,  3aJaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%2 [Ipumepbr  TpadmkoB,  3aTaHHBIX
bopmynamu
23 Urenue rpadukoB peanbHBIX bubnnorexa [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
%4 Urenue FPa(bI/IKOB peanbHBIX
3aBHCUMOCTEH
35 TonsTue dyHKIIN bubnuoreka [IOK
https://m.edsoo.ru/7f41ef06
86 | I'padux pyHnkumun
87 CaoiicTBa (hyHKITUH bubmorexa OK
https://m.edsoo.ru/7f41{f078
88 CaoiicTBa (hyHKITUH bubmorexa OK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnast pyHKIUSA bubmorexa HOK
https://m.edsoo.ru/7f427282
90 Jluneitnast pyHKIUSA bubmorexa HOK
https://m.edsoo.ru/7f427412
91 [Toctpoenne rpaduka  JTUHEHHOM bubnunoreka [JOK
GbyHKIIII https://m.edsoo.ru/7f426d1e
9 [Toctpoenne rpaduka  JTUHEHHOM
byHKITII
93 I'padux pynkmu y =[x|
94 | I'padux GpyHKIMM Y =X]|




KontponeHas  pabota

110 TEMC

95 "Koopaunats! u rpapuxu. Oynkuun" | bubmorexa [IOK
/ Bcepoccuiickass ~ TpOBEpOYHAS https://m.edsoo.ru/7f41f50a
pabora
96 HtoroBas KoHTposibHasi pabora / | bubmoreka [IOK
Bcepoccuiickas mpoepoyHas paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX TOHSATHHA H
97 METOJIOB Kypca 7 kiacca, 00001IeHne 1
3HAHUM
[ToBTOpEHNE OCHOBHBIX TOHSATHHA H
bu6morexa [IOK
98 METOJIOB Kypca 7 Kiacca, 00001eHne 1
o https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHNE OCHOBHBIX TOHSATHH H
bu6moreka [IOK
99 METOJIOB Kypca 7 Kiacca, 00001eHne 1
. https://m.edsoo.ru/7f42a0e0
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHATHUA U
100 | meTomoB Kypca 7 Kimacca, 006001IeHne 1
3HAHUH
[ToBTOpEHHE OCHOBHBIX MOHATUU U
bu6mmoreka [JOK
101 | meromoB kypca 7 Kiacca, 006001IeHHE 1
. https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX IOHATHH M
bubnuoreka [JOK
102 | meTton0B Kypca 7 kiacca, 06001eHue 1
. https://m.edsoo.ru/7f42a900
3HAHUI
OBILIEE KOJMYECTBO YACOB IIO 102

I[TPOTPAMME




8 KIIACC

KoaudecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne ara
Tema ypoka KonrtpoJabubie | IlpakTuyeckue A oOpa3zoBaTebHbIE
n/n Bcero H3Y4YeHH s
padoTsbI padoThI pecypent
. bubnuorexa [JOK
1 KBanpartHblil KOpeHb U3 4ncia 1
https://m.edsoo.ru/7f42d452
b K
2 [TonsiTHE 00 MppAIIMOHATIBHOM YHCIIE 1 nommorexa 110
https://m.edsoo.ru/7f42eaaa
3 JlecsTuunbie MPUOJIKEHUS |
HPPAIMOHAIBHBIX YUCET
4 JlecsaTnunHbie MIPUOJIMKEHUS 1
HPPAIMOHAIBHBIX YHCETT
5 JleficTBUTENbHBIC YHCIIA 1
CpaBHEHHE ACUCTBUTENBHBIX YHCEI 1
7 CpaBHEHHE ACHUCTBUTENBHBIX YHCEI 1
g ApubdmMeTnueckuit KBaJIpaTHBIN |
KOpPEHb
9 YpaBHeHue Buja x> = a 1
10 CaoiicTBa apupMETHYECKUX 1 bubnuoreka [IOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTnyecKux | bubnunorexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeobpazoBanue YUCTIOBBIX
12 BBIpaXECHUHN CoJIepKaImx 1 bubmmorexa [TOK
p ’ Fleprrattt https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoOpazoBanue YHUCIIOBBIX
Peobp N bubmuoreka [JOK
13 BBIPAKCHU, coEepKaIINX 1

KBaJApPaTHLIC KOPHU

https://m.edsoo.ru/7f42ded4




[IpeoOpazoBanme YHCIIOBBIX

bubmuoreka [JOK

14 BBIPAKECHUIA, CoAEpKaIIHNX
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeobpazoBanme YHCIIOBBIX
15 BBIPAKECHUIA, CoAEpKaIINX bubnmorera [TOK
https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CrermneHs C 1eNIbIM TToKa3aTesieM bubnmorexa [TOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aIUCh YHUCIIA.
Pa3Mepsl 0OBEKTOB OKPYXKAIOIIETO
17 Mupa (OT 3JEeMEHTapHBIX YaCTHUIl JI0 bubnuoreka [JOK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEIIBHOCTh MPOIIECCOB B
OKpY)KarolleM Mupe
13 CBoiicTBa CTENMEHU C  IEIbIM bubmuorexa [JOK
oKasareJieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTEMEHH C  IMEIbIM bubmuorexa [JOK
IoKasaTrejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C  ICIbIM bubmuoreka [JOK
IoKa3aTejieM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHH C  ICIbIM bubmuoreka [JOK
OoKa3areyieM https://m.edsoo.ru/7f43599a
” CBoiicTBa  CTENEHM C  LEJIbIM bubnunoreka [JOK
IOoKa3aTeleM https://m.edsoo.ru/7f435ed6
23 KBanpatsslii TpExuneH
24 KBanpatsslii TpExuneH
)5 Paznoxenue KBaJpaTHOIO bubnunoreka [JOK

P €X4JeHa Ha MHOXKUTEIIN

https://m.edsoo.ru/7f42fd38




Pasznoxxenune KBaJpaTHOIO

bubmuoreka [JOK

26
TPEXWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42{d38
KontponeHast pabota mo Temam
" bu6mmoreka [{OK
27 KBanparusie kopHu. CreneHu.
. " https://m.edsoo.ru/7f42ec80
KBagpartHslii TpexuineH
b K
28 Anrebpaundeckas 1po0b nommorexa 110
https://m.edsoo.ru/7f430382
JonycTtumsle 3HAYCHUS
29 TePEMEHHBIX, BXOISIIIINX B
anredpanvecKye BbIpaKeHUS
Jonyctumsle 3HAYEHUS
30 MEPEMEHHBIX, BXOJISATIINX B
anredpanvecKue BhIpaKeHUs
31 OcHoOBHOE CBOMCTBO bubmuorexa [JOK
anredpanvecKoit 1poou https://m.edsoo.ru/7f4308e6
. bubnuoreka [IOK
32 Coxkpaienue mpooeit nommoreka L
https://m.edsoo.ru/7f430a8a
. bub OK
33 Coxkpaienue apooei nomotera Il
https://m.edsoo.ru/7f430f44
. bub OK
34 Coxkpaienue apooei nosmotera Il
https://m.edsoo.ru/7f430f44
35 CrnosxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka [JOK
U JICNICHUE aJlreOpandecKux Apooeit https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmoreka [JOK
U JIefieHne anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunoreka [JOK

U JeNieHue anrebpandeckux apooeit

https://m.edsoo.ru/7f4318c2




CHO)KGHI/IG, BbIYUTAHUC, YMHOXKCHUC

bubmuoreka [JOK

38
U JIeJIeHHe anre0panveckux apooeit https://m.edsoo.ru/7f431a20
[IpeobpazoBanme BBIPOKCHUH,
bu6mmoreka [{OK
39 coJIepKaIuX anreOpanveckue
https://m.edsoo.ru/7f43259¢
apoou
[IpeobpazoBanme BBIPKCHHM,
bubmmoreka [{OK
40 coJIeprKalIuX anredpanveckue
https://m.edsoo.ru/7f432736
npobu
[TpeobpazoBanue BBIPOKCHHUI,
bubmmoreka [{OK
41 coJIeprKalIux anredpanveckue
https://m.edsoo.ru/7f432736
Ipoou
4 KoutponpHast pabGora mo Teme bubnuoreka [JOK
"Anrebpanyeckasi 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BA/IPATHOC ypaBHerHe https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
44 HenonHoe kBaipaTHOE ypaBHEHHUE
https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
45 HenonHoe kBaipaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
46 dopmysia  KOpHEH  KBaJpaTHOIO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£f158
47 @opmyna  KOpHEW  KBaJpaTHOIO bubnunoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42£3f6
43 @opmyna  KOpHEW  KBaJpaTHOIO bubnunoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa OK

https://m.edsoo.ru/7f42fef0




bubmuoreka [JOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemrenne ypaBHeHUMH, CBOIAINXCS K bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pemrenne ypaBHeHui, CBOIAIUXCS K bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue IpoOHo- bubnnorexa [JOK
pauroHAIbHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue IpoOHO- bubnnorexa [JOK
pauroHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne  TEKCTOBBIX 3amady ¢ bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemmrenyie  TEKCTOBEIX 3aJjady ¢ bu6moreka [IOK
MOMOIbIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KontponpHast pabora mo Teme bubnuoreka [IOK
"KBanpatusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JluneitHoe ypaBHEHHE C JBYMs
53 [IE€PEMEHHBIMU, ero rpaduk,
MIpUMEPBl PELICHUST YPaBHEHUM B
LEJIBIX YUCIIAX
JluneliHoe ypaBHEHHUE C JABYMS
59 [IEPEMEHHBIMU, ero rpaduk,
MpUMEPBl PEILIEHUs YPABHEHUW B
LIETIBIX YUCIIAaX
JIuneliHOE ypaBHEHHE C JBYyMs
60 IIEPEMEHHBIMU, €ro rpaduk,

IpPUMEpHl PpEIICHUs] YpaBHEHHH B
LeJIBIX YUCIIax




61

Pemrenne cucreM nAByX JIMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

62

Pemrenne cucreM nAByX JIMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMHU

63

Pemrenne cucreM AByX JIMHEHWHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

64

[Ipumepsr peeHus CHUCTEM
HEJIMHEHHBIX YPABHEHUU C JBYMs
IIEPEMEHHBIMU

65

[Ipumepst peleHus CHCTEM
HEJIMHEWHBIX YPABHEHUW C JIBYyMs
IIEPEMEHHBIMU

66

I'padmueckas HMHTEpIpeTanus
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YpPaBHEHHH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas WHTEpIpeTaIus
ypaBHEHUS C ABYMsI IEPEMEHHBIMH U
CHUCTEM JIMHEHHBIX YpPaBHEHHH C
JBYMSI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TCKCTOBBIX 3aJa4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenue TCKCTOBBIX 3aJa4 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

70

Pemenne  TeKCTOBBIX 3amady  C
IIOMOIIBIO CUCTEM YPaBHEHUN

71

YucnoBble  HEpaBEeHCTBA U HX
CBOICTBa




UucnoBsle  HepaBeHCTBA U HX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOM TepeMeHHOMN
74 JIuHeiiHble HEpaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pelLICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHble HEpaBEHCTBA C OJHOMN bubmmoreka [{OK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHble HEpaBEHCTBA C OJHOMN
IIEPEMEHHOM U UX pelICHUE
77 Cucremsbl JIMHEWHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOY ITIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
73 Cucremsbl JIMHEWHBIX HEPABEHCTB C bubnuoreka [JOK
OJHOM EPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl JIMHEHHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEUICHUE
N3obpaxenne penieHus JIMHEHHOTO
bu6mmoreka [IOK
80 HEpaBEHCTBA M MUX CHCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOM
N3obpaxenue pemieHus JIMHEHHOTO
bu6mmoreka [JOK
81 HEpaBEHCTBA M MUX CHCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOM
KoutponsHas pabota mno Temam
82 "HepaBencraa. Cucremsl
ypaBHeHUI"
bubnunoreka [JOK
83 [TonsiTne QpyHKIUM 1
https://m.edsoo.ru/7f433c12
%4 OO6nacTh onpeaeneHuss 1 MHOXKECTBO bubnunoreka [JOK

3Ha4eHUN QYHKIUH

https://m.edsoo.ru/7f433d84




85 CrniocoOsb1 3ananust GpyHKImA
86 I'padux GpyHKIIIN
g7 CaoiicTBa byHKIIH, 170'¢
otoOpakeHue Ha rpaduke
28 Utenue u mocTpoeHune TrpaduxoB
byHKIMNA
29 [Ipumepsr  rpapukoB  (yHKIMIHA,
OTPaXKAIOIIUX PEATbHBIE TIPOIIECCHI
OYHKIMH, OTIICHIBAIONIUE MPSAMYIO U
90 Oéﬂ;TH 1§ ongI Hoianzz;e bubmorexa OK
PaTHYIo poriopI https:/m.edsoo.ru/7f434bbe
3aBUCUMOCTH, UX TpaduKu
91 I'mmepbona
b K
92 I'unepbona mommorexa T10
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x?
papiic gy y = X https:/m.edsoo.ru/7f434572
OyHkMKn y =x2, y = x3, y = VX, y =
YHIHI Y Y y Y bu6mmoreka [IOK
94 x; rpaduyeckoe perieHue
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX TOHATHA M
METO/IOB KypcOoB 7 H 8§ KIIAcCOB,
. bubmuoreka [JOK
95 00001enne 3HAHUN /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas MIPOBEpPOYHAs
pabota
HtoroBass KoHTposbHas paboTta /
N bubnmuoreka [{JOK
96 Bceepoccniickas IIPOBEpPOYHAs

pabota

https://m.edsoo.ru/7f434eb4




[ToBTOpEHNE OCHOBHBIX TNOHATHIA M

97 METOJIOB KypcOoB 7 M § KJIaccos, 1
000011IeHNe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSTHA U
bu6mmoreka [{OK
98 METOJIOB KypCcOoB 7 H § KJIaccos, 1
. https://m.edsoo.ru/7f43736¢
000011IeHNe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSTHA U
bubmmoreka [IOK
99 METOJIOB KypcoB 7 H 8 KJaccos, 1
. https://m.edsoo.ru/7f437510
00001IeHe 3HaHNUI
[ToBTOpEHNE OCHOBHBIX TOHSITHA H
bu6morexa [IOK
100 METOJIOB KypcOB 7 M &8 KIJIAacCOB, 1
. https://m.edsoo.ru/7f4376b4
00001IeHe 3HAHNI
[ToBTOpEHNE OCHOBHBIX TOHSITHA H
bu6moreka [IOK
101 METOJIOB KypcOB 7 M 8 KIJIAaccoB, 1
. https://m.edsoo.ru/7f436b88
00001IeHre 3HAHNI
[ToBTOpEHNE OCHOBHBIX TOHATHA M
bu6mmoreka [IOK
102 METOJIOB KypcOB 7 W 8 KIJIAaccoB, 1
. https://m.edsoo.ru/7f437858
00001IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KIIACC

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIe UG POBBIE
o0pa3oBaTejibHbIE

pecypchbl

ParmmmonansabIe qucna,
HppaAlMOHAIIBHBIE YHCIIA, KOHEYHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHOKeCcTBO JIeHCTBUTEIBHBIX UHMCEN;
JIeCTBUTEIILHBIC qHciia Kak
OECKOHEYHBIC JIECATUYHBIC TIPOOH

B3aumHO 0JTHO3HAYHOE COOTBETCTBUE
MCKIY MHOX>XXECTBOM
)IGIZCTBI/IT@J'IBHBIX quceil u
MHO>XECTBOM TOYEK KOOPAMHATHOMN
MpAMOM

CpaBHEHHE JEHCTBUTEIBHBIX YHUCEI,
apupMeTHIECKHE NEUCTBUSA v
IENCTBUTEIbHBIMU YUCIAMHI

[TpubnmkEHHOE 3HAYCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka W OIEHKa pe3yabTaToB
BBIYHCJIEHUH

[Ipukuaka u OLEHKA pe3yJbTaTOB
BBIUMCIIEHUN




JIuneiiHoe  ypaBHeHue. Pemienue

. bubnmorex [JOK
10 YpaBHEHUH, CBOJISALLUXCS K
. https://m.edsoo.ru/7f43bf66
JTIUHEUHBIM
JIuneiiHoe  ypaBHeHMe. Pemienue
11 YpaBHEHUH, CBOJAIINXCS K
JINHENHBIM
KBagpatHoe ypaBHenue. Pemnienue
. bubnuoreka [JOK
12 YpaBHEHUH, CBOJISAIIIAXCS K
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagpatHoe ypaBHeHue. Pemienue
. bubmuorexa [JOK
13 YpaBHEHUHU, CBOJSAIIMXCS K
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
bu6moreka [IOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43¢c3d0
bu6mmoreka [IOK
15 bukBagpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[Ipumepsl  pemieHust  ypaBHEHUH
16 TpeTbel W 4YeTBEPTOM  CTemneHen
Pa3yIoKEHUEM HAa MHOKUTEIN
[Ipumepsl  pemieHust  ypaBHEHUH
17 TpeTbel W 4YeTBEPTOM  CTemneHen
pa3yioKEHUEM Ha MHOYKUTEIN
13 Pemenne IpoOHO-palMOHABHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pewrenne IpoOHO-paIMOHATBHBIX bubnunoreka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TEKCTOBBIX 3a1a4

anre6panquKI/IM METOAOM




Pemenue TEKCTOBEBIX 3a/1a4

21 aNreOpanvdeckuM METOJI0M
” Pemenue TEKCTOBBIX 3a1a4
aNreOpanvIeckuM METOI0M
3 KontponeHast pabota 1o  Teme
"YpaBHeHUsI ¢ OAHOM epeMeHHON"
24 VYpaBHeHUE C IByMs IEPEMEHHBIMU U bubnuoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE C IByMs IEPEMEHHBIMU U bubnuoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JTMHEHHBIX YpaBHEHHM
C ABYMs IEPEMEHHBIMH H €€ pEeIIeHUE
Cucrema IByX JIMHEHMHBIX YpaBHEHHUU
27 C ABYMsI IEPEMEHHBIMU U €€ peIIeHUE
)3 CucreMa JIByX JTMHEHHBIX }‘l.paBHeHI/II‘/'I
C ABYMs IEPEMEHHBIMU U €€ peIIeHUE
29 CucreMa JByX JTMHEHHBIX }‘/.paBHeHI/II;'I
C ABYMsI IEPEMEHHBIMU U €€ peIIeHue
Pemmenne cucrem 1B aBHCHHH,
30 OJTHO U3 KOTOPBIX HHH§H£ a pyroe bubmmorexa [OK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENIEHU
Pewenne cucrem naB ABHEHMUI,
31 OJTHO U3 KOTOPBIX J'II/IHzI;I(H(zz a ipyroe Bubmiorexa OK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pemenne cucrem AByX ypaBHEHWIA,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe

— BTOPOM CTEIICHU




Pemrenne cucrem AByX ypaBHEHM,

33 OJIHO M3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOpPOM CTEIIEHU
I'padpuueckas UHTEpIpeTaIus
34 CUCTEMbl  YpaBHEHUH C  JABYyMs
TepeMEHHbIMU
35 Pemenue TEKCTOBBIX 3a71a4
anredpanvdeckum crnocooom
36 Pemenue TEKCTOBBIX 3a71a4
anredpanvdeckumM crocooom
37 KoutponsHast paGota 1o Teme
"Cucrtembl ypaBHEHHI"
18 UucnoBele  HEpaBeHCTBA W HX
CBOMCTBA
39 YUucnoBble  HEpaBEHCTBA U MX bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JluHeiiHble HepaBeHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JluHeiiHble HepaBeHCTBA C OJHOMU bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JluHeiiHble HepaBeHCTBAa C OJHOMU bubnunoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl JUMHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX PEIICHUE
m Cucrembl JMHEHHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHON U UX PELICHUE
45 Cucrembl JMHEHHBIX HEPABEHCTB C

OJIHOM MIEPEMEHHON U UX PELICHUE




KBaI[paTHBIe HCpaBCHCTBA W HX

bubmuoreka [JOK

46 peurenue https://m.edsoo.ru/7f43b098
A7 KBagparHele HepaBeHCTBA M HX bubnuorexa [JOK
peuenne https://m.edsoo.ru/7f43b21e
43 KBagparHele HepaBeHCTBA M HX bubnuorexa [JOK
peuenne https://m.edsoo.ru/7f43b5a2
49 KBanmpaTHele HepaBeHCTBA W HX
perieHue
50 KBanpaTHele HepaBeHCTBA W HX
pereHue
I'paduueckas WHTEPIIPETALIAS
51 Hzp;i;eHCTB U CUCTEM HeppaBI;HCTHB c Bubnmorexa [IOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMH
I'paduueckas HWHTEpIpeTaIus
52 HEPaBEHCTB U CHUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KontponpHast pabota 1m0 Teme
"Hepasencrna"
54 KBagparnunas pynkuus, e€ rpadux u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanpatuunas ¢pyukuus, e€ rpadbuk u bubnuoreka [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyukuus, e€ rpadbuk u bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAMHATHI BEPIIMHBEI bubnuorexa [IOK
napaboJibl, 0Cb CUMMETPUHU MapadoJIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEPIIMHBEI bubnuoreka [IOK

napaboJibl, 0Cb CAMMETPHUHU MapadoJIbl

https://m.edsoo.ru/7f43a03a




59 [Tapabona, KOOPAMHATHI BEPIIMHEI bu6muoreka [IOK
napaboJibl, 0Ch CHMMETPHH MapaboIIbl https://m.edsoo.ru/7f43alac
60 [Tapaboyia, KOOpPAMHATHI BEPIITHHBI bubnuorexa [JOK
1apaboJibl, 0Ch CHMMETPHH MapaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapaboyia, KOOpPAMHATHI BEPIITHHBI bubnuorexa [JOK
napaboJIbl, 0Ch CAMMETPHH TTapadoIIbI https://m.edsoo.ru/7f43a526
& [TapaGona, KOOpAMHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHH 1TapadoITbl
63 I'paduku pyaxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padukn pyaxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'padukn pyaxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pyrxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pyaxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku byaxumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KontponpHas pabota 1mo Teme bubnunoreka [JOK
"®yHkunn" https://m.edsoo.ru/7f43ab84
70 [TousTue YUCIIOBOU bubnuoreka [JOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3amanue ) HOCJ‘ICL[OBaTeJ:I’LHOCTI/I BuGmiorexa LIOK
71 PEKYpPEHTHOM bopmymnoii u

(dbopmyIoit n-ro 4neHa

https://m.edsoo.ru/7f43ebda




7 Apudmernueckas U reoMeTpudecKas bubmmoreka [JOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e

73 ApupmeTrrueckasi 1 TeOMETpHUYECKAs bubnuorexa [JOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
DopMmyiIbl n-ro YJIeHa

74 apu(PMEeTHUECKON U TEOMETPUICCKOM bubnuoreka [JOK
MIpOTrpeccui, CyMMBI IIE€PBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
DopmyJIbl n-ro 4JIcHa

75 apuMETUUECKOW U TEOMETPUIECKOM bubmuorexa [JOK
MpOrpeccuii, CyMMBI IIE€PBBIX N https://m.edsoo.ru/7f43ef2¢c
YJIEHOB
DopmyJIbl n-ro 4JIcHa

76 apuMETHUECKOW U TEOMETPHUIECKOM bubnuoreka [IOK
MpOrpeccui, CyMMBbI TMEpPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB
DopMyJibl n-ro YJieHa

77 apuMETHYECKOH U TEOMETPHUIECCKOM bubnuoreka [IOK
MpOrpeccui, CyMMbl TMEpPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
®opmyiib n-ro YJieHa

73 apuPMeTUYECKOl U TEeOMETPUUYECKOM bubnunoreka [JOK
MpOorpeccui, CyMMbl MEpPBbIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB
N3o6paxkenue YJIEHOB

79 apupMeTHUYECKOl U TEeOMETPUUIECKOM

nporpeccui TOYKAMH Ha
KOOPAMHATHOU MIJIOCKOCTH




N3o06paxkenue YJICHOB
apuPMEeTHUECKON U TEOMETPUUECKOM

80 IIporpeccui TOYKaMU Ha
KOOPJMHATHOM MJIOCKOCTH
31 JIMHEWHBII ©W  SKCHOHEHIIMAJIBHBIN
poct
82 CnoxHbI€ MPOIICHTHI bubnmorexa [TOK
https://m.edsoo.ru/7f43fe0e
83 CnoHbI€ MPOIICHTHI bubnmorera [TOK
https://m.edsoo.ru/7f4401a6
84 KourtponsHast pabota 1o Teme bubnuoreka [IOK
"UucioBEIe IIOCIEN0BATEILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpEHwUe, 00001Ienne 51
cCHCTeMaTu3amnys 3HaHUHA. 3aIluch,
85 CpaBHEHUE, eCTBUS C
JIEHCTBUTEIbHLIMU YHCIIaMH,
YUCJIOBas TpsiMast
[ToBTOpEHMUE, 000011IeH1E u
86 cuctemaTtusanus 3HaHui. [IponeHTsl,
OTHOIIICHHUSI, TPOTIOPITUN
[ToBTOpEHwUE, 000011IeH1E u
87 CHUCTEMAaTU3aLU 3HAHUH.
Oxpyriienue, npuOIMKeHne, OleHKa
[ToBTOpEHME, 000011IEHNE u
28 cucrteMarusanusi 3HaHuil. Pemenue bubnunoreka [JOK

TEKCTOBBIX 3a/la4 apu(METHUYECKHM
crocooom

https://m.edsoo.ru/7f443b12




[ToBTOpEHwMeE, 00600meHne u
cucreMarusanusl 3HaHud. Penienue

bubmuoreka [JOK

89 TEKCTOBBIX 3a/1a4 apu(METHYECKIM https://m.edsoo.ru/7f443cd4
criocoOom
[ToBTOpEHwue, 00001IeHNE u

90 cucreMarusanus 3HaHW. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33Ja4 apu(PMETHUYECKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEHwUe, 000011IeHNE u

01 cucTeMaTu3aIus 3HaHU. bubnuoreka [JOK
[IpeoOpazoBanue  anreOpanvdecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMTyCTUMbIC 3HAYCHHS
[ToBTOpEHwUe, 00001enue 51

) CHCTEMaTH3alIH 3HaHUM. bubmuorexa [JOK

? [IpeoOpazoBanue  anreOpanvdecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEHwUE, 000011IEHIE u

93 CHCTEMaTHU3alIHs 3HaHUM. bubnuoreka [JOK
[IpeoOpazoBanue  anreOpanvdecKux https://m.edsoo0.ru/7f4446f2
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEHMUE, 000011IeH1E u

94 CUCTeMaTH3aIHs 3HAHUH. bubnunoreka [JOK
[IpeoOpazoBanue  anreOpanvdecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEHME, 000011IEHNE u

95 cucrteMaru3anusi 3HaHuU. DyHKIUU: bubnunoreka [JOK

MOCTPOEHHE, CBONCTBA H3YyUYCHHBIX
byHKIMI

https://m.edsoo.ru/7f444c56




[ToBTOpEHwMeE, 00600meHne u

96 cucrteMaruzanusi 3HaHUU. DyHKIUU: 1 bubnmoreka [JOK
IIOCTPOEHUE, CBOMCTBA HW3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpEHwue, 00001IeHNE u

97 cucreMarusanusl 3HaHud. DyHKUIWU: | bubnuorexa [JOK
IIOCTPOCHHE, CBOWCTBA W3YyYEHHBIX https://m.edsoo.ru/7f44516a
byHKIIMNA
[ToBTOpEHwUe, 000011IeHNE u

08 cucrtemaTusanus 3HaHuWd. DOYHKIWH: 1 bu6mmoreka [IOK
MOCTPOEHUE, CBOMCTBA HW3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKINNA
[ToBTOpEHwUe, 00001enue 51

99 CHCTEMaTH3alIH 3HaHUM. | bubmuorexa [JOK
I'paduaeckoe pemeHrne ypaBHEHHH U https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEHwUE, 000011IEHIE u

100 cucTeMaTu3alus 3HaHfII>i. 1
I'padmyeckoe perienue ypaBHEHUN U
UX CUCTEM

101 | WtoroBas KOHTpOJIbHAsI paboTa 1

102 O606H56HH6 A CHCTeMaTU3aluid |
3HaHUHU

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoro N
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BRIYHACICHUS
. BreimonHsaTe, coueTras  yCTHbIE M NHCbMEHHBIE  MPUEMBI,
' apudMeTHYECKUue JEHCTBUSI C PAallUOHATBHBIMH YHCIIAMHU
Haxomute  3HaueHMs]  YHCIIOBBIX  BBIPOKEHUM,  MPHUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOObI U MPUEMBI BHIYMCIECHUS 3HAUEHUHN JIPOOHBIX
BBIpAXKEHUH, COJIEpKaIUX OOBIKHOBEHHBIE U JIECATHYHBIC POOH
[lepexonuTe OT oOnOHOW (OpMBI 3amMCH 4YHCEeNl K JIpYyroi
13 (mpeoOpa3oBbIBaTh  JECCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YHOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTaaTh yncaa
BbINONHATE TPUKUAKY W OLIGHKY pe3yjibTaTa BBIYMCIIEHUH, OLIEHKY
1.6 3HAQUYEHMI YMCIIOBBIX BBIPAKEHUN. BBINOIHATH JEHCTBUS CO CTENICHIMU
C HaTypaJbHBIMH [TOKA3aTEIIMU
17 [IpuMeHsATh TpHU3HAKU JACTUMOCTH, pa3joKEHHE Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemarh  mpakTUKO-OpUEHTHpPOBAHHBIC  3aJayd, CBS3aHHBIE C
18 OTHOIICHHEM BEITUYMH, MPOMOPIUOHATIEHOCTHIO BEJIMYUH,
' MPOLEHTaMH, HHTEPIPETUPOBATH PE3yJbTaThl PELICHHUS 3a/1a4 C yIETOM
OTpPaHHYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pACCMATPHUBAEMBIX O0OBHEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonb3oBarh anrebpandeckyrd TEPMHHOJOTHUIO H  CHMBOJIUKY,
' IPUMEHSTH €€ B TIPOIIECCe OCBOCHUS Y4eOHOTO MaTepuaa
)5 Haxonuth 3HayeHWs OYKBEHHBIX BBIPQKEHHH TPU  3aJaHHBIX

SHAYCHHUAX ICPEMCHHBIX




BrInoaHsaTh HpeO6pa3OBaHI/I$I OCJIOTO BBIPAXKCHHA B MHOI'OYJICH

23 MIPUBEACHUEM I0JOOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BbINOJIHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH U MHOIOWIEHA Ha
24 MHOTOWIEH, NPUMEHATh (OPMYNIBI KBajJpara CyMMbl M KBajpara
pPa3HOCTH
OcymiecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOXKHUTEHU C TIOMOILBIO
2.5 BBIHECEHUSI 32 CKOOKM OOIIEr0 MHOKUTEISI, TPYIIIUPOBKH ClaraéMaiXx,
MpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
"6 [IpumensaTs npeoOpa3zoBaHUsI MHOTOWIEHOB IS PELIECHUS PA3IUYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHI
. Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HATYPAJIbHBIMU TOKA3ATEIISIMU JIJI5
' peoOpa3oBaHusl BbIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemrate nMHEVHBIE ypaBHEHMS C OJHOM NE€PEMEHHOW, INPUMEHSS
3.1 MpaBUJIa MepexoJa OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY €MY.
[IpoBepATh, ABISETCS M YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTe rpaduueckue MeTOAbl IpPHU  PEIIEHUM JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupats npuMepsl nap 4ucen, sIBIAIOLIMXCS PELIEHUEM JTHHEHHOro
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPANHATHOH MJIOCKOCTU TpadUK JMHEHHOIO YPABHEHUS C
34 JBYMsl NI€PEMEHHBIMU; MOJB3YACh I'paUKOM, MPUBOIUTH MPUMEPHI
pELlIeHNs ypaBHEHUS
35 Pematp cucTeMsl ABYX JIMHEHHBIX YPABHEHU C IBYMS NIEPEMECHHBIMU,
' B TOM 4YHCJIE TpapUUECKH
CocraBiaTh U pellaTh JIMHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHU 10 YCJIIOBMIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJYy4CHHBIN PEe3yibTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxaTh Ha KOOPAMHATHOW MNPSIMOH TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJBI, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alreOpandyeckoM si3bIKe
12 OTtmedarp B KOOPAMHATHOW IUIOCKOCTH TOYKM IO  3aJaHHBIM

KOooOpAnuHaTamM




CrpouTts rpaduku TMHEHHBIX GyHKIUH. CTpOouTh rpaduK QYHKINH Y =

4.3
X
OnwuceiBaTh C MOMOIIBIO (PYHKIMKA H3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSHHUE, LEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne GpyHKINU IO 3HAYCHUIO €€ apryMeHTa
[lonnmaTte rpaduveckuii crmocod TpPEACTaBICHUS H  aHalIU3a
4.6 nH(popmaluy, H3BIEKAaTh M HWHTEPIPETHPOBATh HH(POpPMALUIO U3
rpauKoOB peabHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro N
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
Hcnonb3oBath HavaJbHbIC MpeJICTaBICHUS 0 MHO>KECTBE
1.1 JIEWCTBUTENBHBIX YHCEN ISl CPAaBHEHHUS, OKPYIJICHHS W BBIYMCIICHUM,
n300pakaTh JEHCTBUTEIBHBIC YKCIIa TOUKAMH Ha KOOPIMHATHOM MPSAMOit
[IpumensTh MOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
1o KBaJI[paTHbIE KOPHH, HCHOJb3ysd MNPH HEOOXOJUMOCTH KaJIbKYIATOD,
' BBINIOJHATH MPEOOpa30BaHUs BBIPAXKEHUH, COJEp)KalIUX KBaJpaTHbHIE
KOPHH, UCMOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCENT C IOMOIIbIO
' JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpandeckue BhIpaKEHUs
[IpuMeHSATh MOHATHE CTENEHW C LEeNbIM [OKAa3aTeleM, BBIIOIHATh
2.1 npeoOpa3oBaHUs BBIPAXKEHHUI, COJEpKAlIUX CTENEeHU C IeNbIM
NO0Ka3aTesneM
BbBIMONHATE ~ TOXIECTBEHHBIE  MpeoOpa3oBaHMUs  PALMOHAIBHBIX
2.2 BBIDOKEHUI HA OCHOBE MpPaBUJI JEHCTBUM HaJ MHOTOWIEHAMH M
anreOpandeckuMu ApoOsMu
2.3 PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIN
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[IpumensTe npeoOpa3oBaHMs BBIPAKEHHH IS PELICHHUS PAa3IUYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU

VYpaBHEHUs U HEPABEHCTBA

3.1

Pemrare nuHEHHBIE, KBaJpaTHbIE YPAaBHEHHWS U  PALMOHAIBHBIE
YpaBHEHUS, CBOJAIIMECS K HUM, CHCTEMBI JIBYX YPAaBHEHUH C JABYMs

MNEPEMCHHBIMU

3.2

[IpoBoguTe ImpoCTEWIINE MCCIECIOBAHMS YPaBHEHUMM W  CHCTEM
yYpaBHEHUH, B TOM YHUCJIE€ C IPUMEHEHUEM I'paUUeCcKUX MpeICTaBICHUN
(ycTaHaBnuBaTh, HMMEET JIM YypaBHEHUWE WM CHCTEMa YpaBHEHUM

pelieHus1, €CIM UIMEET, TO CKOJIBKO, U IpoUee)

3.3

[TepexoauTh OT CIOBECHOM (HOPMYITHPOBKH 3a7auu K €€ anreOpandeckoit
MOJECIN C IOMOIIIBIO COCTABJICHUA YPAaBHCHUA UJIU CUCTCMbI ypaBHeHI/II\/'I,
HUHTCPHIPETUPOBATE B COOTBETCTBHUH C KOHTCKCTOM 3a1a4yun HOHy‘IeHHBIﬁ

pe3ynbTaT

34

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [UJISI CPABHEHMS, OLICHKH,
pelath JMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW W MX CHUCTEMBI,
naBaTh  rpauuecKyl0  WIUIIOCTPAlMI0  MHOECTBA  pelleHUi

HEpaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonumath ¥ ucCHoONB30BaTh (YHKIHMOHAIbHBIE TOHATHUA U SI3BIK
(TepMUHBI, CHMBOJHMYECKHE OOO3HAUEHUS), OIpeNeisITh 3HauCHUE
(YHKIMM 110 3HAUYEHUIO apryMEeHTa, ONPEeNATh CBOMCTBA (DYHKIIMH IO

e€ rpaduxy

4.2

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y =k/x, y=x2,y=x3y=|X|, ONUCBIBaTh CBONCTBA YMCIOBOI (PyHKINU
no e€ rpaduky

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

Yucaa ¥ BEIYUCICHUS




1.1

CpaBHI/IBaTB U ynopsao4uBaTb pPalUOHAJIBHBIC W HPPAlMOHAJIBHBIC

qucia

1.2

BremonaaTs apI/I(bMeTI/I‘ICCKI/IC IICﬁCTBPISI C pauOHAJIbHBIMU 4YHCJIaMU,
coycTad YCTHBIC M IIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYHCIICHUA C

HppanuOHaJIbHBIMU YU CJIaMHU

1.3

HaxomuTe 3HaueHusi cTeneHel C LENbIMH TOKAa3aTesIMU U KOPHEH,

BBIYUCIIATH 3HAYCHHN S YHUCIIOBBIX BI)Ipa)KeHI/If/'I

1.4

OprrJ'IfITI) )IGI\/JICTBI/ITCJ'IBHI)IC YucCiia, BBIIIOJIHATL MIPUKUAKY PE3yiIbTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrate nuHeNHbIE M KBaIpaTHbIE YPABHEHUS, YPABHEHHUSI, CBOIAIIMECS

K HUM, IIpocTeiiiine ApoOHO-pallioOHaIbHbIE YpaBHEHUS

2.2

Pemrate cuctempl IByX JIMHEMHBIX YPABHEHUN C IBYMS NEPEMEHHBIMU
W CHCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJIHO YPABHEHHUE HE SABIIECTCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3amauM anreOpanvdecKuM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHUSI YPAaBHCHHSI WJIM CHCTEMBI JIBYX YpPaBHECHUH C JIBYMS

NEPEMECHHBIMHA

24

[IpoBomuTe mpocTeiiliue MCCIEAOBaHUS YpaBHEHMH U CHCTEM
ypaBHEHUH, B TOM 4HCI€ C [PUMEHEHHEM TpapUuecKux
IpeCTaBICHUN (HapUMep, YCTaHABJINBATh, UMEET JIM YPaBHEHUE WU

CUCTEeMa YpaBHEHUM pEIleHusl, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHBIE HCPABCHCTBA, KBaJApPaTHBIC HCPaBCHCTBA,
I/1306pa)l(aTI> PCUICHUC HCPABCHCTB HA YHUCII0BOM HpﬂMOﬁ, 3aIIMChIBaTb

peICHUEC C MIOMOIIbKO CUMBOJIOB

2.6

Pemate cucreMbl JITUHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIFOYAOIMIUEC  KBAApPATHOC HCPABCHCTBO, 1/1306pa>1<aTb peaieHuce
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIlMUCbIBATh PCUICHUC C

IMOMOIIBIKO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4

OyHKIMU




3.1

Pacmio3nasath byHKIUN M3YYEHHBIX BUJIOB. IToxa3eiBaTh
CXEMaTUYECKH PACIOJIOKEHHUE Ha KOOPANHATHOU TUIOCKOCTH Ipa(HKOB
¢dbyaknmii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03(h(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKITHIA

3.2

[loka3piBaTh CXEMaTU4ECKH PACIOJIOKEHHUE HA  KOOPAMHATHOM
IUIOCKOCTH TpadukoB QyHKIMA Buaa y = VX, y = [X| U omuchBarh

CBOMCTBA (DYHKITHIA

33

Crpoutrh ¥ wu300pakaTh CXEMaTHYEeCKHM TpaduKu KBaJApaTUUHBIX
(yHKIMM, ONUChIBaTh CBOMCTBA KBaJpaTUYHBIX (QYHKIMA MO HUX

rpaduxam

3.4

Pacno3znaBath KBajpaTHuHyr0 (YHKUIUIO 1O (GopMyse, HTPUBOIUTH
MpUMeEpPbl KBAaJPAaTUYHBIX (PYHKIUN U3 peabHON JKHU3HM, (PU3MKH,

T€OMETPHUH

Apudmernueckas v reoMeTpruecKas Mporpeccuu

4.1

Pacnio3znaBath apudMeTnyecKyro U reOMeTpUYeCcKyt0 IPOrpeccuu npu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYKMCIEHUS C HCHOJb30BaHUEM (OPMYNl A-TO UJeHa
apuMETUUECKOW U TE€OMETPHUYECKON MPOTpeccruid, CyMMBbI TIEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTB YJICHBI ITOCJIEAOBATCIIBHOCTH TOYKaMH Ha KOOp,HHHaTHOﬁ

IIIIOCKOCTH

4.4

Pemate 3a4a4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCJICAOBATCIBHOCTSIMMU, B
TOM YHCIC 3aJa4yud M3 peaanoﬁ KHU3HHU (C HCIIOJIB30BaHHECM

KaJbKyIATOPa, HUGPOBBIX TEXHOIOTHIA)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MIEPEX0J]l OT OJHON (HOpMBI 3amucu
1.1 npobeit k apyroil. IloHsATHE palMOHAIBHOTO YHMCIA, 3alMCh, CpPaBHEHHE,
YHOPSI0YMBAHNE PAIHOHATIBHBIX YHCETT

- Apubdmernueckue IEHCTBUS C pallMOHAIBHBIMU YKcliaMu. Perenue 3a1ad us3
' peanbHOM MPAaKTUKU HA YacTH, Ha IpoOur

13 Crenenb C HaTypaJibHBIM T[OKa3aTeJIieM: OIlpesaesieHrne, mpeoOpa3oBaHue
' BBIPAKEHUI HA OCHOBE OMPEICTICHUS, 3aMICh OOJIBIINX YUCET

14 [IporieHTsI, 3amMCh TPOIEHTOB B BUJIE APOOH U IpoOU B BHJIE MPOIICHTOB. TpHu
' OCHOBHBIE 33/1aUl Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOUN MPAKTHKN

s [IpuMeHeHre TPU3HAKOB  JEIMMOCTH, pPa3JIOKCHHE Ha  MHOKUTEIH
' HaTypaJIbHBIX YUCET

16 PeanpHble  3aBUCHMMOCTH, B TOM  4YHcle TpsaAMas W oOparHas
' MIPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXKEHUS

51 [IepeMeHHBIE, YMCIIOBOE 3HAUYEHHUE BBIPAXKEHUS C NEpEeMEHHOM. JlomycTumMble
' 3HAYEHMS IEPEMEHHBIX

59 [IpencraBieHre 3aBUCUMOCTH MEXAY BeJIWYMHAMU B BHAE (HOPMYIIbL.
' Boruncnenus no hopmynam

2.3 [IpeoOpazoBanre OyKBEHHBIX BHIPAKEHUH, TOKIECTBEHHO PABHBIE BRIPAKEHUS

2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM IIOKAa3aTeIeM

5 s OpnHounenbl 1 MHOrowieHsl. Crenenb MHOrowieHa. CloeHue, BhIYMTaHUE,
' YMHO>KEHUE MHOTOUJICHOB

26 @opMyIbl COKpAIIEHHOTO YMHOKEHHUS: KBAJApaT CYMMbI U KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOXKUTEN
3 YpaBHEeHUS

31 YpaBHeHHe, KOpEHb YypaBHEHHs, IIpaBUiia MpPeoOpa3oBaHUs YpaBHEHUS,

PAaBHOCHUJIBHOCTD ypaBHCHI/Iﬁ




JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO

32 YPaBHEHMS, PELICHUE JINHENHBIX YPAaBHECHUI
33 CocraBieHue ypaBHEHUH 110 YCIOBHUIO 3a7auu. PelieHne TeKCTOBBIX 3ajau ¢
' IIOMOIIIBIO YPAaBHEHUI
34 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs INE€pEeMEHHbIMU. PelieHue
3.5 CUCTEM YPaBHEHMH criocoOoM mojcTaHOBKH. [IpuMepsl perieHust TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. OyHknuu
4.1 Koopaunara Toukn Ha npssMon
12 Hucnossle NpoMeXyTKU. PaccTossHHEe MEXy OBYMs TOYKaMU KOOPAWHATHOU
' psIMOM
43 [IpsimoyronpHas cuctema kKoopauHaT, ocu Ox u Oy. Abcumcca U OpaWHATa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHbIX (opMynamu. UteHue rpapukoB peayibHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkiuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'padudeckoe pernieHne JNIUHEHHBIX ypPaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BIYMCICHUS
. KBagpatHblii kopeHb u3 uucia. lloHsTe 00 HppalMOHAIBHOM YHCIE.
' JlecaTuunble MpUOIMKEHNS UPPALUOHATIBHBIX YHCEIT
CBoiicTBa apu(MeTHUYECKUX KBaJpPAaTHBIX KOpPHEH M HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YMCIOBBIX BBHIPAKEHUN U BBIYUCICHUSAM. JleficTBUTENbHBIE
qucia
1.3 Crenens ¢ 1enbIM oKasareneM U e€ cBoiictBa. CTaHgapTHas 3aIllich YKcia
2 AnreOpanyeckue BbIpaXKeHHS
2.1 KBanpaTHblil TpEXUsIEH, pa3oKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIIN




2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOWMCTBO anredpanyeckoi Apoou
2.3 CrnosxeHue, BBIYUTAaHUE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 ParnmonanbHbIe BRIpaXXEHUS U UX TPeoOpa3oBaHue
3 VYpaBHEHMS U HEPaBEHCTBA
11 KBanpatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocreiinme 1poOHO-pallMOHAIBHbBIE YPaBHEHUS
I'padmueckas nHTEpnpeTalysi ypaBHEHUN C JABYMS NIEPEMEHHBIMU U CHCTEM
34 JMHENHBIX YPaBHEHMI C JByMs NepeMeHHbIMU. [IpumMepsl pemeHus cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 anreOpandecKuM CIocoOoM
3.6 HUucnoBsle HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 OyHKIMU
i1 [Tonsarue pynkuun. O6IaCTH OTPEIETICHUS 1 MHOYKECTBO 3HAYCHUM (DYHKITHH.
' CriocoOnI 3aganus GyHKITUN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ Tpaduxy
4.3 [Tpumepsl rpadmkoB GYHKIHI, OTPaKAIOUIUX peaTbHbIE TPOIECCHI
44 OyHKIMM, ONMCHIBAIOIIME TMPSAMYI0 M OOpaTHYHO MPONOPIUOHATIbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oynkuuu y = Lx, y = |x]|
4.7 I'padmyeckoe penienne ypaBHEHUI U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna v BBIYMCHEHUS




PaL[I/IOHaJIBHLIe qrciia, HppanuOHAIbHBIC YHCJIa, KOHCUYHBIC U OECKOHEYHbBIE

= JeCATHYHBIE IPOOH
MHOK€eCTBO JIEHCTBUTEIBHBIX YUCEI, JCHCTBUTEIBHBIC YHCTA KaK OECKOHEUHBIC
15 JeCATUYHbIE TpoOu. B3anMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
' JEMUCTBUTENBHBIX YUCENl U KOOPAUHATHOM npsiMoii. CpaBHEHUE J1€HCTBUTENbHBIX
qucel
1.3 | Apudmerndeckue NeHCTBUS C ACUCTBUTEIHHBIMU YHCIAMHU
Wsmepenusi, nmpuOmmkeHus, oleHku. Pa3Mepsl 00bEKTOB OKpPYXKAIOIIETO MHUPA,
14 JUINTEIBHOCTh MPOIECCOB B OKpyxkaromeM Mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOmmkenus. Oxkpyrienue yucen. [lpukuaka u oneHka
pEe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI NEPEMEHHON
2.2 | JlmunueliHoe ypaBHeHHe. Pemienne ypaBHEHUM, CBOJAIIMXCS K JINHEWHBIM
2.3 | KBagparHoe ypaBHeHHE. Penienue ypaBHEHHI, CBOIAIINXCS K KBAAPAaTHBIM
54 bukBanpatHoe ypaBHeHue. [Ipumeps! pelieHus: ypaBHEHUN TPEThE U YETBEPTOI
' CTENEeHEeN pa3joKeHHEM Ha MHOXKUTEIN
2.5 | Pemenne npoOHO-paIIMOHATEHBIX YPaBHEHUH
2.6 | Cucrembl ypaBHEHUN
2.7 | YpaBHeHHE c IBYMS IIEPEMEHHBIMU U €T0 Tpaduk
2.8 | Pemienue cuctem ABYX JMHEUHBIX YPaBHEHUH C IByMs MEPEMEHHBIMHU
-9 Pewmenne cucrem OByX ypaBHEHHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 | I'paduueckas uHTEpIIpETALUS CUCTEMBI YPAaBHEHUH C IBYMS IIEpEMEHHBIMH
2.11 | Pemenue TeKCTOBBIX 33a[a4 adreOpanyeckKum crocooom
2.12 | YucnoBbie HEPABEHCTBA U UX CBOMCTBA
2.13 | PemeHue JMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM
2.14 | Pemenue cucteM JIMHEWHBIX HEPABEHCTB C OJTHOW EPEMEHHOMN
2.15 | KsagmpaTHble HEpaBEHCTBA
516 I'paduueckast uHTEepHpeTanysi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
' IIEPEMEHHBIMU
3 @yHKIMH




KBagparnunass ¢ysHknus, e€ rpaduk u cBoiictBa. IlapabGona, KOOpIUHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 | I'paduxu pyaxumii y=kx, y=kx+b 1 ux cBoHcTBa

3.3 | I'paduxu pyaxumii y=k/x, y = x° 1 UX CBOKCTBA

3.4 | I'paduxu QpyHKIMIA, U KX CBOKWCTBA
4 Yucnossle OCIEI0BATEILHOCTH

il Omnpenenenne U CriocoObl 33JaHUsI YHCIOBBIX TOCIIEAOBATENbHOCTEH. 3anaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIion U GopMysoil n-ro dieHa

4o Apudmernueckas mnporpeccus. Dopmynbl n-ro uigeHa apudMeTHYecKou
' MIPOrPECCUU, CYMMBI NIEPBBIX 71 UIEHOB

43 I'eomerpuueckas mnporpeccus. POpMylbl 7n-TO  WIEHA TI'€OMETPUUYECKOH
' MIPOrPECCUU, CYMMBI NEPBBIX 71 UIEHOB

14 N300paxkenne wieHOB apU(PMETHUECKO U TeOMETPHUYEcKON Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 | CrnoxHble MPOLEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne omnepupoBaTh IOHATHSIMH: MHOXECTBO, ITOJMHOXKECTBO,
oTepaluy HaJl MHOXKECTBAMM; YMEHHUE ONIEpUPOBATH MOHATUSAMU: Tpad,
CBS3HBIA rpad, AepeBo, IUKJI, MPUMEHATh UX IMPHU PELICHUH 3a]1ay;
YMEHHUE HCIOJIb30BaTh I'paUuecKoe MpEeACTaBICHUE MHOKECTB Ul
ONIMCAHUsl PEAIBHBIX MPOLIECCOB M SIBJICHWW, IIPU PELICHUU 3a7a4d U3

JPYrux y4eOHbIX IPEeIMETOB

YMeHne onepupoBaTh NOHATHAMU: ONPEIEIICHHE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCcTBO; YMEHHWE paclo3HaBaThb WCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUSA, IPUBOJIUTH IPUMEPBI W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue omnepupoBaTh MOHATHSAMU: HATypalbHOE YHCIO, MPOCTOE U
COCTaBHOE YMCJIO, JEJIMMOCTh HATypajbHBIX YHCEN, MPU3HAKI
JeIMMOCTH, LEJ0€ YHCIO0, MOAYJIb 4YHcla, OObIKHOBEHHas ApoOb U
JecsiTuYHasi JpoOb, CTaHIAPTHBIM BHJ YHCIA, PAMOHAIBLHOE YHUCIIO,
UpPpALMOHATIBHOE YMCIO, apu(MeTHUYeCKui KBaJApaTHBIA KOPEHb;
YMEHHME BBINOJHATH JCWCTBUS C 4YHCIAMH, CpaBHUBaTh U
yIOPSAOYMBATh YHCTA, MPEACTaBIATh YWCIAa Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATH 4KCIA; YMEHHE JeNaTh MNPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHITUSAMH: CTENEHb C LIEIBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIH KOPEHb, MHOTOWIIEH, alredpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOW CTENeHU
Ooybllle €AMHUIIBI; YMEHHE BBINOJHATH pacuéTsl Mo (opmyam,
npeoOpa3oBaHusl IENbIX, APOOHO-PALIMOHATBHBIX BBIPAKEHUH U
BBIPQKEHUI C KOPHSAMH, pas3io’kKeHHE MHOTOWIEHa Ha MHOXHUTEJH, B
TOM YHCJI€ C UCTIOJIb30BaHUEM (GOPMYJT Pa3HOCTH KBAJpaTOB U KBajiparta

CYMMBI U pa3HOCTH




YMeHue onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM TIEPEMEHHOM, YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEWHBIE U KBAJPATHBIE YpaBHEHHS,
TPOOHO-palIMOHATIFHBIE YPAaBHEHUS C OJHOM MEPEMEHHOW, CHUCTEMBI
JIBYX JINHEMHBIX YPABHECHUH, JIMHEHHbIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJI[paTHbIE ¥ JPOOHO-pallMOHATBHBIC HEPABEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YMCJIE NPU PELICHUH 3a]1a4 U3 JAPYTUX IPEAMETOB
Y MIPAKTUYECKUX 3a/1a4; YMEHUE UCITOJIb30BaTh KOOPAUHATHYIO MPSIMYIO
1 KOOPAMHATHYIO IJIOCKOCTh JJIsl U300pakeHUs PEeLIeHU ypaBHEHUH,

HCPABCHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUIMU: PyHKIUS, rpapuK QyHKINU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHUS, HAWOOJbIIEC W HaWMEHbIIEe 3HAYCHUS
GbyHKINY; yMeHHue OTIepHPOBATH TOHSTHSIMH: npsiMast
MPONOPIIMOHAILHOCTD, JTHHEHHas (QyHKIWsS, KBaJApaTudHas (yHKIHS,
oOpaTHass MPOMOPIMOHATBLHOCTh, Tapabosna, THumepOoa;, yMEHHE
cTpouTh rpaduku GyHKIMH, UCIIOJIb30BaTh TPaUKH I ONpEACTICHUS
CBOWCTB MPOIIECCOB M 3aBHCUMOCTEH, JUIS pEIICHHs 3a/a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB M pEaJbHON KH3HH, YyMEHHUE BBHIpAXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BeIMUYNHAMU

Ymenue OTIepUpOBAThH MOHSITUSIMHU: MOCIIEI0BATEIbHOCTD,
apumernyeckass U TEOMETpPHUYECKas  MPOTPECCUU;  YMEHHE
UCIOJIb30BaTh CBOMCTBA IMOCJENOBATEIbHOCTEH, (HOPMYIIBI CYyMMBI U
oOliero ujeHa Mpy peleHUH 3a7ad, B TOM YHWCIE 33/a4 U3 JPYTrux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue pellaTh 3aaa4M pPa3HbIX THUIIOB (B TOM 4YHCJIC Ha IIPOLCHTHI,
JOJIM U 4aCTH, IBHMXXCHUC, pa60Ty, LHEHY TOBAPOB U CTOMMOCTD ITOKYIIOK
H YyCIyr, HaJOIHd, 3aJadu U3 obnactu YIIpaBJICHUA JIMYHBIMU U
CEMEHHBIMH (bl/IHchaMI/I); YMCHUC COCTaBJIATHb BBIPpAKCHMUA,
YpaBHCHHA, HCPABCHCTBA U CUCTEMEI I10 YCIIOBUIO 3aa1U, UCCIICA0BATH
IMOJIYYCHHOC PCUICHUEC U OLCHUBATH HpaB)IOHO,Z[O6HOCTL MMOJIYYCHHBIX

pE3yNbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHMH TPEYroJIbHUKU, HPSIMOYTOJIbHBIA TPEYroJIbHUK,




MeauaHa, OMCCeKTpUca M BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMMm, pomMO, TpPSIMOYTOJbHHK, KBaJapaT, Tpamelus;
OKPY>KHOCTB, KpYI', KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemiath 3ajadd, B TOM YHCJE W3 MOBCEIHEBHOM
KU3HU, Ha HAXOXKJICHHE I'€OMETPUYECKUX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh MOHATHSAMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJUICIbHOCTh U MEPHEHIAUKYISIPHOCTh MPSIMBIX,
Yroa MEXAY NpSAMBIMH, NEPICHAUKYISp, HAKIOHHAs, MPOESKIIHS,
nonaooue Guryp, Nog00HbIE TPEYTrOJIHLHUKHA, CHMMETPUSI OTHOCUTEIHHO
TOYKHA M TIPSAMOM; YMEHHME pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonobue Guryp, mapaieIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue onepupoBaTh MOHATUSIMU: JJIMHA, pACCTOSIHUE, YIoJ
(BenuuuHA yria, CHHYC M KOCHHYC yIJla TPEYroJbHHUKA), IJIOIab;
YMEHHE OLIEHUBATh pPa3Mephl MPEAMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE MPUMEHATh (QOPMYNIbI TMepuMeTpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH M IJIOUIaJM Kpyra, oObema
MPSIMOYTOJIbHOTO TapajuleNienunesla; YMEHUE MPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYyroJIbHHKa,
teopeMy Iludaropa, TpPUTOHOMETPUYECKUE COOTHOUICHHS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMeHne wu300pakarh IUIOCKHME (Urypel W HMX KOMOHWHAIWH,
NPOCTPAHCTBEHHBIE (UTYpPHl OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICPHUPOBATH INOHATHUAMU: IpAMOYTOJIbHAaA CHUCTCMaA
KOOpAHWHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJIAPHOC IIPOU3BCACHNC BEKTOPOB;
YMCHHE HCIIOJIB30BATh BCKTOPBI U KOOPAWHATHI UIA IMPEACTABJIICHUA
JAaHHBIX U PCIICHUA 3a/la4, B TOM HYUCIIC U3 APYTIUX y‘Ie6HHX npeamMEeTOB

Y peajbHOMU KU3HU

14

YmMmenue OINCpHUPOBATL TMOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_ILI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,

HauOOJIbIlIeE ¥ HaMMEHBIIIEE 3HA4YCHUA, padMax YUCIIOBOIO Ha6opa;




YMEHUE  W3BJEKaTbh, HWHTEPHPETHPOBATH U  MPEOOpPa3OBBIBATH
uHpOpMAIMIO, MPEACTABICHHYI0 B TaOnMMIaXx M Ha Juarpammax,
OTPAKAIOILYI0 CBOMCTBA U XapaKTEPUCTHUKU DPEAIBHBIX IIPOLIECCOB U
SIBJICHUM; yMEHHME DPAacloO3HaBaTb M3MCHUYMBBIC BEJIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATHAMM: CIIy4alHBIM ONBIT (CIy4alHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBbITHE (AJIEMEHTApHBI HCXON)
CIIy9aifHOTO OTIbITa, CIydaifHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOJWUTh BEPOSATHOCTU CIy4alHBIX COOBITUM B OMBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3a/la4yd METOJIOM OpPraHM30BaHHOTO Mepedopa M € HMCIOJIb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHME OLIEHUBATh BEPOATHOCTH pPeaTbHBIX
COOBITHI M SIBIIEHUH, TOHUMATh POJIb MPAKTHUUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpYXKalOLIEM MHpPE M B IKU3HHU;
3HAKOMCTBO C TOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh TMOIXOAIINN HM3YUYEHHBIH METOM JUIsl PEIICHUS
3a/1a4, TPHUBOJUTH MPHUMEPHl MAaTEeMaTHYECKHMX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HH, PACTIO3HABATH MPOSBICHHE 3aKOHOB MaTEMaTHKU B
HWCKYCCTBE, OIHUCHIBATh OTJACIBbHBIC BBIAAIOIIMECS  PE3YJbTaTHI,
MOJIYYCHHBIC B XOJI€¢ Pa3BUTHUsSI MAaTEMAaTHKH KaK HAyKd, MPHBOJIUTH
pUMEPbl MAaTEMATHIECKUX OTKPHITHH U MX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OI'D9

IHO MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS

1.1 | Harypanbhsle u nenslie uncna. [IpusHaku AeTuMOCTH LENbIX YUCEN

OOBIKHOBEHHBIE U AECATUYHBIE POOU, IPOLIEHTHI, 0ECKOHEUHbIE TIEPUOINYECKUE
1.2
npobu

1.3 | PaunonanbHble unciaa. ApugMeTnyecKkue ornepanum ¢ paloHaIbHBIMU YHCIAMU

HelictButenbHpie 4ucia. ApupMETHUYECKHE OTNepaluu C JACUCTBUTEIbHBIMU

1.4
Y CIIaMH
s [MpuGnmkEHHbIC BBIYMCICHHS, TpaBHJIA OKPYIJICHUS, TPHUKHIKA W OICHKA
' pe3yJbTaTa BBIYUCIECHUN
2 Anrebpandeckue BbIpaxeHHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

Crenenp ¢ 1enbpiM TokazareneM. CTeneHb C PalMOHATBHBIM TIOKa3aTesieM.
2.2
CBOJMCTBA CTEIIEHU

2.3 MuorousneHs!

2.4 | AnrebGpamdeckas apoOb

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHUS 1 HEPABEHCTBA
21 Hensle u apoOHO-panMoOHANbHBIE YypaBHEHHsS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH
39 Hensle u npoGHO-panrioHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIIHOCTH

HCPABCHCTB

3.3 Pemrenune TekcTOBBIX 3a1a4

4 YucaoBkIe MOCIEI0BATEILHOCTH

4.1 IlocnegoBaTenpHO CTH, CIIOCOOBI 3aJlaHus MOCIEI0BaTEILHOCTEM

Apudpmernueckass u reomeTpuueckas mporpeccur. DopMmyna  CIOXKHBIX
4.2
IIPOLIEHTOB




OyHKINU

Oynkiys, crnocoOs! 3ananus GpyHkuuu. ['papux pyakmmuu. O6macTb onpeneneHus

U MHOXecTBO 3HaueHud  ¢ynkumu. Hymu  Qynxmum.  IIpomexyrku

5.1. | 3HakomocrtostHCTBAa. [IpOMEKYyTKM MOHOTOHHOCTH (YHKIUH. MakCHMyMBl |
MUHUMYMBI QyHKIuH. Hambonbliee W HauMeHbllee 3HAYeHHWE (QYHKIMH Ha
MIPOMEXKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 | KoopnunatHas npsmas

6.2 | JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 | T'eomerpuyeckue GUrypsl U UX CBOWCTBA

7.2 | TpeyronbHUK

7.3 | MHOroyrojibHUKH

7.4 | OKpYyXHOCTb U KPYyI

7.5 | H3MmepeHue reoMeTpUUYECKUX BETUINH

7.6 | BekTopsl Ha MJIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 | OmnucarenbHas CTaTUCTHKA

8.2 | BeposiTHOCTB

8.3 | KomOunaropuka

8.4 | MnoxecrtBa

8.5 | I'padmr




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

* Marematuka. Anrebpa: 7-i1 kiiacc: 60a30BbIii YPOBEHb: YUEOHHK; 7-i1 Kiacc:
0a30BbIl ypOBEHB: yueOHUK; mepepaboranHoe MaxkapeiueB FHO.H., Munarok
H.T'., Hemikos H.U. u ap.

* Maremartuka. Anre0pa: 8-i1 kimacc: 0a30BbIil ypOBEHb: YUeOHUK; 7-H Kiacc:
0a30BbIll ypOBEHb: yueOHHUK; TmepepaboranHoe MaxkapeiueB FHO.H., Munmrok
H.T'., Hemikos H.U. u ap.

* Maremartuka. Anrebpa: 9-it kimacc: 0a30BbIil ypOBEHb: YUeOHHK; 7-H Kiacc:

0a30BbIN ypPOBEHB: yueOHUK; nepepadoTanHoe Komsirua FO.M.
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