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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM KU3HU. Pa3zBuTHE y 00yUarommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCyKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIETEIbBHOCTH  O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B ctpykType nporpaMMsl yueGHOro Kypca « Anredpa» st OCHOBHOTO O0ILEro
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandyeckue BBIPAXKEHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOAEHCTBYS €
ApyTUMHU €ro JuHUsAMU. B Xozxe wu3ydeHuss ydyeOHOro Kypca OOy4arolumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
a3blK. B cBsI3M ¢ 3TUM B mporpaMmy y4yeOHOro Kypca «Aisredpa» BKIHOUYECHbI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pazfenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYaFOITUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copmepxxanne mnuHUM «YMcna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aIrOPUTMaMHU, a
TaKXke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX VISl TOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



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

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBIN MaTepuan TPyNIHUPYETCs BOKPYT PALMOHATIBHBIX
BBIpKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA KakK s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TMPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun o0ydenus anreOpe BXOAST TaKkKe JaldbHelIIee pa3BuTre
AITOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HAaBbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHII.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlIEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuana criocoOCTBYET pa3BUTHIO Yy 00 yHaIOIIMXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIC CPEJCTBA S3bIKa MaTEeMaTHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yuebHOMY IIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «AnreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha n3yuenne yue6Horo kypca « Anredpa» orsoautcs 306 gacos: B 7 Kiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

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

CreneHb C HaTypajbHBIM IIOKa3aTeJleM: OIpejaesieHne, npeodpa3zoBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh 00NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

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

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

AJsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUECHHUE BBIPAKEHUS C NIepeMeHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beraucienus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHp MHOrousieHa. Cio)KeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAILIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWS, IMpaBujia TPeoOpa3oBaHUs ypaBHEHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEN JMHEWHOTO
YpaBHEHHUSI, pElICHUE JIMHEUHBIX ypaBHEHUN. COCTaBIE€HUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienue TeKCTOBBIX 3a7a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C IByMs IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
criocoOoM noAcTaHOBKH. [IpuMepshl pelieHus TEKCTOBBIX 3a1a4 ¢ TOMOIIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UucnoBele TpoMeKyTKU. PaccTosinue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonsatue pynkuuu. I'paduk GyHKumu.
CgoiictBa ¢ynkimid. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dyHkumu y = [x/.
['padrueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHATIBLHOM YHCIIE.
JlecaTuuHble TPUOJIMKEHUST UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPAaTHBIX KOPHEHW U UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUIM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AnrebGpanueckue BblpaKkeHUsIAJredpanyeckue BbIpakeHUst

KBanparthbiil TpéXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIECHA HA MHOXHUTEH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JEJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpXKEHUS 1 KX ITpeoOpa3oBaHue.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpartnoe ypaBHeHue, hopMmysia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemienune ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM H  KBaJAPaTHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanys ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pelmeHuss CUCTeEM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Tonstue pynkiuu. OOIaCTh OMpeIeICHNS U MHOXKECTBO 3HAUCHHUH (DYHKITHH.
CriocoOsb1 3amanus QyHKIIHHA.

I'padpux dbynkumn. YUrenune cBoiicTB ¢yHkmmu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.



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

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIe 1poOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICCTBUTEIBHBIX YUCENT U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

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

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NpuOInxkeHus. OKpyTrieHue
yucen. [Ipukuka u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUMH, CBOASIIIIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHrne ypaBHEHUH, CBOIAIIMUXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penmieHus ypaBHEHUW TPEThEU U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliliOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPAaBHEHUM C ABYMS MIEPEMEHHBIMU. PellleHre CUCTEM JBYX YPaBHECHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiictBa. [lapaboma, kKoopauHaTHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

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



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEJ0BATEJIBHOCTH U
nporpeccuu

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

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

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

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATBHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HU  (310pPOBOE  NUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHEe MaTeMAaTUYeCKUX 3HAHUM JIJIs1 peleHus 3a/1ay B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX TTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0OCO3HAHUEM II00aTbHOIO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSAIOMIMMCS YCJOBUSAM COUMAJIBbHOW M NMPUPOAHOH
cpeabl:

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

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYID  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pELICHUs W JeUCTBUS, (OpPMyNIHpOBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATHH, YCTAHABIWBATH  CYIIECTBEHHBIA  MPHU3HAK
KIaccu(uKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

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



BBISIBISTh ~ MAaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JIJIS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOYEHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBHICTpAUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0oBaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIIEOBATEIBCKUNA WHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTPOoOIeMy,
CaMOCTOATENIbHO YCTAaHAaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, aprYMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY TUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0OBAHKE MO YCTAHOBIEHUIO 0COOEHHOCTEH
MaTEMaTHYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIIE0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTaTh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOUYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQukodl ©u Ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTH WHOOPMAIIMN TIO KPUTEPUSAM, MPEIIOKECHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eiiCTBHA:

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



B YCTHBIX U MHMCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
po0IeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALICJICHHBIE HA ITOUCK
pELIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHMAJIOra, OOHApYXUBaTh pa3JIMuUE€ U CXOJICTBO IMO3ULIUMN, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYILIICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUu;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ MHIMBUTyaJIbHON
paboThl NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

NPUHUMAThH 1I€JIb COBMECTHOM JEATENbHOCTHU, MJIAHUPOBATH OPraHU3aIUIO
COBMECTHOM paboThl, pacmpenensitb BHUABI padoOT, IOrOBapUBATHCA,
o0CyX1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOIEH;

y4yacTBOBAaTh B TpynHmnoBbIX ¢Gopmax paboTel (0OCykaeHusi, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI
U KOOPAMHMPOBATb CBOM JEWUCTBUS C JPYrUMH WIEHAMU KOMAaHJBbI,
OLIEHHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO KPUTEPHSM,
c(OpMYyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, aJITOPUTM PELICHUs 3aJayu (WIu €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ Y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa U PE3YJIbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH [IPY PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IESITEILHOCTH OCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHUSI WM HEIOCTHIXKECHHS LETH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce oOydYarollUiiCs TOMYYUT CIEIYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE MPUEMBI, apuMETHUECKUE
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKMCIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

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

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIBHBIE YUCA.

OKpyrJsTh yncna.

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

[IpuMeHsTh TPU3HAKY JETUMOCTH, PA3I0KEHNUE HA MHOKUTEIN HATYPAIbHBIX
YuCell.

Pemlath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pElICHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUs

Hcnonp3oBaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepuara.

Haxonute 3HaueHUss OyKBEHHBIX BBIPAKCHMA TpPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoinonHsATh npeoOpa3zoBaHusl IEIOT0 BIPAXKEHUSI B MHOTOWJICH MPUBEACHUEM
MOIOOHBIX CJIara€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOYICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBIsATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHMUS 32 CKOOKH 00I1IETO MHOXKUTESI, TPYNIUPOBKH CIAraeMbIX, IPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKECHHUS.

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

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEJSIMH U
peoOpa3oBaHUs BEIPAKCHUI.

YpaBHeHUS 1 HEPpABEHCTBA



Pemate nuHEWHBIE ypaBHEHUs C OLHOM IIEPEMEHHOW, NPUMEHssA IpaBUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHMUS.

[IpumeHsATh rpaguueckre METOAbI IPU PELICHNUN JTMHEHHBIX YPaBHEHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTOo
YPaBHEHUS C IBYMS EPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'padUK JIMHEWHOTO YPaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJB3YACH TpaUKOM, IPUBOUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemate cuctembl 1BYX JIMHEHHBIX YPABHEHUH C ABYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

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

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKHA HA
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuil cnocod MpeacTaBICHUS W aHalu3a WHGOpMAIH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB PEAbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMICSA IOIYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJILTATHI:

Yucsia 1 BBIYMCICHUSA

Hcnonp3oBaTh HavaldbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
qyucen AJi1 CPAaBHEHUS, OKPYTJIEHUS U BBIUUCICHUN, U300pakaTh JEHCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHsaTs MNOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBa/IpaTHBIC KOPHW, WCIIONB3Ysl TPU HEOOXOIUMOCTH KaJIbKYJISTOP, BBIMOIHSITH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIB3YS
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3anucu OOJIBIIMX U MAJIBIX YHCEN C MOMOUIBIO JIECATUUHBIX
npobeit u creneHeit ynucna 10.



AJireOpauyveckKne BbIpazKeHH sl

[IpuMeHsAT, TMOHATHE CTENEHUM C IEeJAbIM  [OKa3aTeJeM, BBIMOJIHATH
npeoOpa3oBaHus BRIPAKECHU, COJIEPKAIIUX CTETIEHHU C LIEJIBIM MTOKa3aTeIeM.

BbINOMHATH TOXKAECTBEHHBIE MPEOOPA30BaHMS PAIIMOHAIBHBIX BIPAXKEHUN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKUuMM APOOSMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUWICH HA MHOXKUTEIU.

[IpumMensTh peoObpa3zoBaHus BHIPAKESHUM JUIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS M pallMOHAJIbHBIE ypaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPaBHEHHH C IBYMS IEPEMECHHBIMH.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIe C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YPaBHEHHWH PEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT CIOBECHOUW (OPMYJIMPOBKM 3a7adyM K €€ anreOpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsTH CBOMCTBA YHUCIOBBIX HEPABEHCTB JIJIs1 CPABHEHHUS, OLICHKHU, PEIIaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPpUUIECKyIO
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHUsI), ONPEACNSITh 3HaueHHE (YHKIHUH IO 3HAYCHUIO
apryMeHTa, ONpeesaTh CBOMCTBA GYHKIMU 110 €€ Tpaduky.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

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

K koHmy oOyuenuss B 9 kJjacce OOydYarolIMiiCS TOJIYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BHIYHMCICHUSA

CpaBHUBaATh U YIOPSAIOUYMBATH PALlMOHATIBHBIE U UPPAIlMOHAIBHBIE YHCIIA.

Boinonusats apudMeTnueckue JeUCTBUS ¢ palliOHATbHBIMU YHCIIAMU, COYETas
YCTHBIE U MUCbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHHS C HUPPAlMOHATbHBIMU
YHUCJIaMHU.

HaxonuTh 3HaueHus cTENEeHe! ¢ NeabIMU MMOKA3aTeNsIMU U KOPHEHN, BBIUUCIIATD
3HAYEHUS] YUCJIOBBIX BBIPAKEHUH.

OKpyrJisiTh  I€MCTBUTEIBHBIE YHUCJA, BBINOJIHATH MNPUKUJKY pe3yibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pewrats nuHeNHbBIE U KBapaTHBIE YPABHEHUS, YPABHEHM S, CBOIAIINECS K HUM,
npocTelme ApoOHO-pallMOHATIBHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  alreOpamyeckuM CHOoCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE IIPOCTEUIINE UCCIIENOBAHUS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA ypaBHEHUM PELICHUS, €CIM HMEET, TO CKOJIBKO, W
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHWE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUHA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

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

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

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrPeccHu

PacnioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPH PA3HBIX
croco0ax 3a1aHusl.

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

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTA TOYKAMU Ha KOOPAMHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMHU ITOCIEIOBATEIBHOCTAMHU, B TOM
4ucie 3aJja4d U3 peajbHOM KU3HU (C UCIOJIB30BAHUEM KaNIbKYJISITOpa, HU(PPOBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe 75 | 24 bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 1 26 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 19 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1 23
OOPJMHATEL H rpagHic. Dy https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
3 Hosropetite 1 0Gobuwertne 6 ! > https://m.edsoo.ru/7£415b90
OBILIEE KOJIMYECTBO YACOB I1O
- 102 5 97

I[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 4 .K 15 0 15
rcna v Berurcienus. KBaaparHueie KopHU https://m.edsoo.rw/7f4 17af8
) Uucna u Berarciienns. CTeneHb ¢ 1eTbIM 7 0 7 bubmmoreka [{OK
roxasareyieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 4 bubnuoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 14 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 14 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 0 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 % .H 12 1 11
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa hitps://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 ) . 5 0 5
YHKIHH. OCHOBHEIE NOHATH https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
) 4 9 0 9
0 YHKIH. HUCTIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1 I1 6006 6 2 4
0 OBTOPCHHE H 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 96
[NPOI'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 9 0 9 bubnuorexa [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 | 13 bubnuoreka [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 13 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 15 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dymxmun 16 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1 14
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aITUs 18 1 17 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 96







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoka Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂnﬂ :)Ig[?ai?:;:;eeﬂbﬂme
padoTsbI padoThI pecypest
1 [TonATHE panMOHANBHOIO YKCIa 1 0 1
) Apudmernueckue AeMCTBUS C | 0 |
paloHaIbHBIMU YU CIIAMU
3 Apudmernueckue AeMCTBUS C 1 0 1
paloHaIbHBIMU YU CIIAMU
4 Apudmernueckue AeMCTBUS C | 0 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue NeUCTBUS C | 0 |
paloHaIbHBIMU YU CIIAMU
6 ApubdmMernueckue TeUCTBUS C 1 0 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsounBaHue | 0 |
paloHaIbHBIX YUCEI
g CpaBHeHue, ynopsaouuBaHue | 0 |
paIoHaIbHBIX YUCEI
9 CpaBHeHue, ynopsaouuBaHue | 0 |
paIoHaIbHBIX YUCEI
10 CreneHb ¢ HATYpaJbHBIM | 0 | bubnunoreka [JOK
MOKa3aTeiaeM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HaTYpaJbHBIM | 0 | bubnunoreka [JOK
IoKasarejieM https://m.edsoo.ru/7f421382




12

Crenens ¢ HaTypalbHBIM
HoKa3areseM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

13

CreneHsp ¢ HaTypalbHBIM
MoKa3areseM

bubmmoreka [{OK
https://m.edsoo.ru/7f4218be

14

Crenensp ¢ HaTypalbHBIM
HoKa3areseM

15

Pemnrenvie oCHOBHBIX 3a7a4 Ha
Jpo0Ou, MPOLIEHTHI U3 pealbHOMN
MPAKTUKHU

16

Pemrenyie 0CHOBHBIX 3a7a4 Ha
Jpo0OH, MPOLIEHTHI U3 peaIbHOMN
MPaKTUKH

17

Pemrenyie 0CHOBHBIX 3a7a4 Ha
JIpoOH, TPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

18

Pernrenyie 0CHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKH

19

HpI/I3HaKI/I ACTITUMOCTH, pa3I0KCHUA
Ha MHOXXHUTCIIN HATYPAJIbHBIX YHUCCII

20

HpI/ISHaKI/I ACIIMMOCTH, Pa3JI0KCHUA
Ha MHOXHUTCIIN HATYPAJIbHbIX YHUCCII

21

Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOIoOPIMOHATBHOCTH

22

Peanbubie 3aBucumoctu. lpsamas u
oOpaTHasi MPOMOPIMOHATBHOCTH

23

Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIMOHATBHOCTH




Peanbuble 3aBucumoctu. Ilpsamas u

24
oOpaTHast MPOMOPIIMOHATBHOCTH
)5 KonTtposnsHas paboTa o teme
"Panmonanbubie yncia"
bubnuorexa [JOK
26 bykBeHHBIE BBIpAKEHHUS 1
https://m.edsoo.ru/7f41feec
27 Dopmynbl
28 Dopmynbl
29 [Iepemennsle. JlonycTumsie
3HAYCHHS TIEPEMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPA)KEHUH, paCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MPUBEIEHNE MTOJO0HBIX CIaraeéMbIX
[IpeoOpa3oBanrie OyKBEHHBIX
peobp . Ve bu6mmoreka [IOK
31 BBIPAKEHUH, pPACKPBITHE CKOOOK U
https://m.edsoo.ru/7f41fd70
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
32 BBIpAKEHUH, paCKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
MIPUBEACHUE MOIOOHBIX CIaraeMbIX
34 CBoOJiCcTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
IoxKasareneM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f4218be




bubmuoreka [JOK

37 Muoroterst https://m.edsoo.ru/7f42276e

bubnuorexa [JOK
38 Muoroseriet https:/m. edsocI)_.[ru/7f42293O

39 CrnoxeHue, BBIUYUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHnue, BRBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CrnoxeHue, BBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

1 CroxxeHue, BBIYMTaHUE, YMHOKEHUE bubmuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

m DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424£d2

47 DopmyJIbl COKPAILIEHHOTO bubnunoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0

43 PaznoxxeHne MHOTOYJICHOB Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312

49 Pasnoxenne MHOro4€HOB Ha bu6mmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe

50 PaznoxeHre MHOTO4IEHOB Ha bubmuoreka [JOK

MHOXHTCIIN

https://m.edsoo.ru/7f4239de




PaznoxeHne MHOTO4WIEHOB Ha

51
MHOXHUTEIHN
57 KonTtposnsHas paboTa o teme
" AnreOpanyeckue BbIpakeHus"
VYpaBHeHue, paBuia
53 peoOpa3oBaHs YPaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHH
JIuHeitHoe ypaBHEHUE C OJTHOU
54 MIEPEMEHHOM, pelIeHne TUHEHHbIX
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOM
55 MIEPEMEHHOM, pelieHre TMHEHHbIX bubamorera LOK
. https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuHeitHOoe ypaBHEHUE C OJTHOM
56 TEPEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIIIBIO bubnuorexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f42064e
53 Pemienne 3a1a4 ¢ MoMoIpIo bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienue 3ama4d ¢ MOMOIIBIO bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeliHOE ypaBHEHHE C ABYMS bubnuorexa [IOK
NEpEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHOE ypaBHEHHE C ABYMS bubnuoreka [IOK

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK

https://m.edsoo.ru/7f427e8a




Cucrema ByX JIMHEHHBIX

bubmuoreka [JOK

63 YPaBHEHUH C ABYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema zU[Byx JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
65 Cucrema zU[Byx JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
66 Cucrema ByX JTMHEHHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHHI bubnrotexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHHI bubamorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemrenue cucrem ypaBHeHUI bubmorexa OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucrem ypaBHEHUI
7 KonTtponbHas padoTa o Teme bubnuoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha nNpsAMoOid bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 HucnoBble TPOMEKYTKU bubmmorexa [TOK
https://m.edsoo.ru/7f41dff2
75 HucnoBble MPOMEKYTKU
76 Paccrosnue mexay 1ByMs TOUKaMU
KOOPAWHATHOU NPSMON
77 PaccrostHue Mexay 1ByMsl TOUKaMH

KOOPAWHATHOU MPSMON




73 [IpsimoyronpHas cucrema bubmmoreka [IOK
KOOpIMHAT Ha IIOCKOCTU https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucrema bubnuorexa [HJOK
KOOPAUHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3aaHHBIX bubnnorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%2 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
23 Urenue rpaukoB peabHbIX bubnuoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 qTeHnerpa¢?KOBpeaanmx
3aBUCUMOCTEHN
bubnuorexa [IOK
85 Homsie @y https://m.edsogru/7f41ef06
86 I'paduk Gyaxmm
87 CaoiicTBa (hyHKITUH bubmmorexa [TOK
https://m.edsoo.ru/7f41{f078
88 CaoiicTBa (hyHKIIUH bubmmorexa [TOK
https://m.edsoo.ru/7f41f1fe
N bubnunorexa [JOK
89 Jlunieiinias ymis https://m.edsocl)_.[ru/7f427282
N bubnunoreka [JOK
20 Juitefitiast Gy https://m.edsocl)_.[ru/7f427412
01 IToctpoenue rpaduka JIMHEHHOM bu6nuoreka [IOK

GbyHKITII

https://m.edsoo.ru/7f426d1e




92

[MocTpoenwue rpaduka TuHESHHON
byHKITIT

93

I'padux pynkmm y =[x|

94

I'padux ynkmmm y =[x|

95

KonTtposnsHas paboTa o teme
"Koopaunats! 1 rpaduky.
Oynkuun" / Beepoccuiickas
poBepoyHasi paboTa

bubmmoreka [{OK
https://m.edsoo.ru/7f41£50a

96

Hrorosas koHTposbHas padoTa /
Bcepoccuiickas npoBepoyHas
pabota

bubmmoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kiacca,
00001IeHre 3HAHNI

98

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011IcHNE 3HAHHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHNEe 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

IToBTOpEHHE OCHOBHBIX MOHSATHH H
METOJIOB Kypca 7 Kiacca,
000011eHNEe 3HAHUI

101

IToBTOpEHHE OCHOBHBIX MOHATHN U
METOJIOB Kypca 7 Kiacca,
0000111eH1Ee 3HAHWI

bubnuoreka [JOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX NOHATUN U

bu6mmoreka [{OK

102 METOJI0B Kypca 7 Kfacca’ ! ! https://m.edsoo.ru/7f42a900
00001IeHNE 3HAHWHA
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME




8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
°
Jlj;_n Tema ypoxa Bcero Konrpoabubie | Hparririeckie i[:;:eﬂlrlﬂ :)Ig[;l)al;?)z:;eenbﬂme
padoTsbI padoThI pecypest
1 KBagparHblil KOpeHb U3 yncia 1 0 1 brbnmorexa [TOK
https://m.edsoo.ru/7f42d452
) [TonsiTHe 06 nppaOHAIBHOM | 0 | bubnnorexa [JOK
qucne https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS : 0 1
HPpAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS : 0 1
HMPPALMOHAIBHBIX YU CEN
5 JleticTBUTEIIbHBIC YHCIIA 1 0 1
6 CpaBHeHHE AEHCTBUTEIBHBIX | 0 |
qucen
7 CpaBHeHME ACHCTBUTEIBHBIX 1 0 1
yuceln
g ApubMeTnuecKnii KBaJIpaTHBIN 1 0 1
KOpEHb
9 VYpaBHeHue Buja x> = a 1 0 1
10 CpoiicTBa apupMETHUECKUX | 0 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETHUECKUX | 0 | bubnunoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862




[IpeoOpa3oBaHme YUCIOBBIX

bubmuoreka [JOK

12 BBIPAKEHUH, COAECPKAILINX
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
13 BBIPAXKCHUH, COJIEpKAIINX bubmorexa HOK
p » coaepralll https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YUCIOBBIX
. bubnuoreka [JOK
14 BBIPAKEHUM, COACPIKAIINX
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[IpeobpazoBaHme YHCIOBBIX
. bubmuorexa [JOK
15 BBIPAXKEHUH, COJIEpKAIAX
https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
bu6moreka [IOK
16 CreneHsp C 1eNbIM IMoKa3aTeIemM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YucCia.
Pa3Mepnr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHUII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIeM MHUPE
13 CBoliiCTBa CTENICHHU C IEIbIM bubnuoreka [JOK
IOKa3aTelieM https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEINEHHU C IEJIbIM bubmuoreka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTEIEHHU C IEJIBIM bubmuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f43599a




CBOJiCTBa CTENEHH C IIEIBIM

bubmuoreka [JOK

22 IoKasareJjieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuineH
24 KBagpartHslii TpéxuineH
)5 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TpEXUIICHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3znosxenue kBagpaTHOTO bubnuoreka [JOK
TpEXWICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
KonTtponsHas pabota no temam
27 "KBanparusle kopHU. CTeneHu. Bubnmorexa [IOK
KsazpaTibii Tpexaen” https://m.edsoo.ru/7f42ec80
28 Anrebpandeckas 1po0b bubamorexa [IOK
https://m.edsoo.ru/7f430382
JlomycTuMble 3HaYEHUS
29 TIEPEMEHHBIX, BXOIAIINX B
anreOpandecKre BhIPAKCHUS
JlonmycTuMble 3HaAYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvecKue BoIPaKEeHUS
31 OCHOBHOE CBOMCTBO bubnuoreka [JOK
anreOpanvecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubnunoreka [JOK
32 Coxpamenne 1podeii https://m.edsocl)_.[ru/7f430a8a
. bubnunoreka [JOK
33 Coxpamenne 1podeid https://m.edsocl)_.[ru/7f430f44
34 Coxkparenue npobeit bubmmorexa [TOK

https://m.edsoo.ru/7f430f44




CnosxeHue, BEIYNTAHUE,

bubmuoreka [JOK
35 YMHOEHUE U JIeTICHUE
o https://m.edsoo.ru/7f43128c
anreOpandeckux Apooeit
CnosxeHue, BEIYATAHUE,
36 HOXXEHUE U JICIICHHE bubmorexa HOK
M A o https://m.edsoo.ru/7f4315c0
anreOpandeckux aApooeit
CnoskeHue, BEIYATAHUE,
bubmmoreka [IOK
37 YMHOXEHUE U JIeTICHNE
. https://m.edsoo.ru/7f4318c2
anredpandeckux Apooei
CnoxeHnue, BEIUUTAHHUE,
bu6morexa [IOK
38 YMHOKEHUE U JIETICHUE
N https://m.edsoo.ru/7f431a20
anredpandeckux Apooeit
[IpeobpazoBaHue BBIpaKEHUH,
bu6moreka [IOK
39 coJiepKaluX anredpanyeckue
https://m.edsoo.ru/7f43259¢
npoou
[IpeobpazoBaHue BBIpAKEHUH,
40 coJiepKaluX anredpanyeckue bubmorera [IOK
ACPalt P https://m.edsoo.ru/7f432736
Ipoou
[IpeobpazoBaHue BhIpAKEHUH,
bu6mmoreka [JOK
41 coJiepXKaIiux ajareopandeckue
https://m.edsoo.ru/7f432736
Ipoou
4 KonTtponbHas padoTa o teme bubnunorexa [JOK
" Anrebpanyeckast 1pooOp" https://m.edsoo.ru/7f431d36
43 KBagpatHoe ypaBHeHHE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmmotera [JOK

https://m.edsoo.ru/7f42eela




bubmuoreka [JOK

45 HenousiHoe kBagpaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
46 PopMmyita KOpHEH KBaIPATHOTO bubnuorexa [JOK
YpaBHEHHU https://m.edsoo.ru/7f42f158
A7 PopmyIia KOpHEW KBaJIPaTHOIO bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
43 @opmyta KOpHEW KBaJIpaTHOTO bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorera [JOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorera [IOK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHMi, CBOIAIINXCS bu6moreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHMi, CBOIAIIMXCS bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocteitmme npoOHO- bubnuoreka [IOK
pauroHaJIbHbIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- bubnunorexa [JOK
pauroHAJIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenune TekcTOBBIX 3a/1a4 C bubmuoreka [JOK
MIOMOIIIBIO KBaIPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a4a4 C bubnuoreka [JOK
MIOMOIIIBIO KBaIPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTposneHas paboTa o teme bubnuorexa [IOK
"KBanpatssle ypaBHeHuUs" https://m.edsoo.ru/7f43012
53 JIuneliHOE ypaBHEHHUE C JBYMs

NepeMEHHBIMH, €ro rpaduk,




IIPUMEPBI PELICHUS YPABHEHUH B
LEJIBIX YUCIIAX

59

JIuneliHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIICHUS] YpaBHEHHIA B
LEJIBIX YMCIIax

60

JIuneliHOE ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro Ipaduk,
MIpUMEPHI pEIICHNs ypaBHEHUH B
LEBIX YUCIIaX

61

Pemrenne cucrem ByX TMHEHHBIX
YPAaBHEHUH C JBYMs IEPEMEHHBIMHU

62

Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMHU

63

Pemenue cuctemM aByX JIMHEHHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU

64

[Tpumepsl penieHns: cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

65

[Ipumeps! perieHus cuctem
HEJIMHENHBIX YPaBHEHUH C ABYMS
NepeMEeHHBIMU

66

I'paduaeckas naTEpIpETALIAS
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU
Y CUCTEM JIMHEWHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU

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

67

I'paduueckast UHTEpIIpETALUS
yYpaBHEHHUS C IByMs [IepEMEHHBIMU

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




U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Periennie TeKCTOBBIX 337124 C

68 IMOMOIIBIO CUCTEM YPaBHEHUI
69 Pemrenne TekCTOBBIX 3a1a4 ¢
IIOMOIIIBIO CUCTEM YPABHEHMI
70 Pemenue TekCTOBBIX 3a7a4 C
IIOMOIIIBIO CUCTEM YPAaBHEHUI
71 YucnoBsle HEpaBEHCTBA U UX
CBOMCTBA
7 YucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0HOM ITEpEMEHHON
74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX pEelIeHUE
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM TIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM TIEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELICHUE
N306paxeHue pereHus
80 JIMHENHOTO HEPABEHCTBA U UX Bubmmorexa LIOK

CHCTEM Ha YUCIJIOBOM NPSAMOU

https://m.edsoo.ru/7f42c9e4




N3o0pakenue pemeHus

N bubnmoreka [JOK
81 JIMHENHOTO HEPaBEHCTBA U UX
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCJIOBOW MpPSIMOM
KonTposnsHast paboTa o Temam
82 "HepaBenctBa. Cuctembl
ypaBHeHUi"
bubmmoreka [{OK
83 I1
OHATHE (yHKILIH https:/m.edsoo.ru/7f433¢12
84 O6nacth onpeneneHus u bubnuoreka [JOK
MHO>K€CTBO 3Ha4eHUI (QYyHKIINH https://m.edsoo.ru/7f433d84
85 CriocoOsl 3a1anus QyHKIHMA
86 I'paduk pynkun
g7 CpoiicTBa (DyHKINH, UX
oToOpakeHHe Ha rpaduke
28 Utenue u nmoctpoeHue rpadukoB
byHKINHA
29 [Tpumepst rpadukoB PyHKIIHHA,
OTpaXKaroIIUX peanbHbIE IPOIECChHI
OyYHKINMH, OTTUCHIBAIOLIIE MIPSM
YA B PAMYIO bu6mmoreka [JOK
90 1 00paTHYIO IPOMOPLUUOHATIEHBIE
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 l'unep6ona
bub K
92 l'unep6ona uoamorexa O
https://m.edsoo.ru/7f4343e2
93 Tpaduk GyHKIIH y = X2 bubnuoreka [JOK

https://m.edsoo.ru/7f434572




Oyakmun y =x2, y =x3, y=Vx, y =

bubmuoreka [JOK

94 |x|; rpaduueckoe perenme
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CUCTEM ypaBHEHUM
[ToBTOpEHNE OCHOBHBIX MOHITHI U
METOJ0B KypCcOB 7 U 8 KJIacCOB,
95 0606H16Hﬂzp3HaHHfI / bubmorexa HOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepoyHas
pabota
Nrorosas koHTpoJsibHas padoTa /
96 Bcepoccuiickast mpoBepoyHas bubmorexa HOK
p poBep https://m.edsoo.ru/7f434cb4
pabota
[ToBTOpEHNE OCHOBHBIX TOHITHI U
97 METOJIOB KypCOB 7 M 8 KJIacCOB,
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
98 METOJIOB KypCOB 7 M 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX OHATUI U
bu6mmoreka [JOK
99 METOJIOB KypCOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/7f437510
000011IeH1E 3HAHUI
[ToBTOpEHME OCHOBHBIX OHATUI U
bubnuoreka [JOK
100 METOJIOB KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f4376b4
000011eHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX TOHITHH H
bubmuoreka [JOK
101 METOJIOB KypCOB 7 U 8 KJIacCOB,

000011eHrE 3HAHUI

https://m.edsoo.ru/7f436b88




[ToBTOpEHNE OCHOBHBIX NOHATUN U

102 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1 1 bubamorexa HOK
. https://m.edsoo.ru/7f437858
000011IeHNe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10
1 102 96

[TPOTPAMME




9 KUIIACC

KosauyecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrporbusie  Ipaxririeckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
ParmmmonansHbIe yncia,
1 HUppaLMOHAJIHBIC YNCIIA, KOHEUYHBIE 1 0 1
1 OECKOHEYHBIE JIECATUYHBIC IpOOH
MHOXeCTBO ACHCTBUTEIBLHBIX
2 YHCeIT, IeHCTBUTEIIHLHBIC YHCIa KaK 1 0 1
OECKOHEYHBIC JIECATUYHBIC IPOOH
BzaumHo ogHO3HAYHOE
COOTBETCTBUE MEKY MHOKECTBOM
3 NEUCTBUTENILHBIX YUCET U 1 0 1
MHO>KECTBOM TOYEK KOOPJIMHATHOMN
NpAMO
CpaBHEHHE ICUCTBUTEIBHBIX YUCET,
4 apupMeTHYECKUE IEHCTBUSI C 1 0 1
JeUCTBUTEIbHBIMU YHCIAMU
5 [TpubmmxEéHHOE 3HAUCHUE | 0 |
BEJIMYMHBI, TOYHOCTD MPUOJIMIKCHHS
OxpyriieHne yncen 1 1
OxpyriieHne yncen 1 0 1
2 [Ipuknnka 1 olleHKa pe3yabTaTOB | 0 |
BBIUHUCIICHUH
9 [Ipuknnka u olleHKa pe3yabTaTOB | 0 |

BBIUMCIIEHUN




JIuneiinoe ypaBHeHue. Pemenne

bubmuorex [JOK

10 ypaBHEHUH, CBOISIIMXCS K
. https://m.edsoo.ru/7f43bf66
JTIUHEUHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YPaBHEHUH, CBOJIAILIUXCS K
JINHENHBIM
KBagparHoe ypaBHeHue. Pemenue
. bubnuoreka [JOK
12 YpaBHEHUM, CBOJISAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemenue
. bubmuorexa [JOK
13 YpaBHEHUH, CBOASIIMXCA 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 penieHns: ypaBHEHUM
16 TPEThbE U YETBEPTOM CTEIECHEH
Pa3yIoKEHUEM HAa MHOXKUTEIN
[Ipumepsl perieHns: ypaBHEHUM
17 TPEThE U YETBEPTOM CTEIECHEH
pa3iioKEHUEM Ha MHOXKUTEIN
13 Pemenue npoOGHO-paiioHaTbHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemienune npo6GHO-paiMOHAIBHBIX bubnuorexa [IOK
yYpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcTOBBIX 3a1a4

anre6panquKI/IM METOO0OM




21

Pemrenue TekcTOBBIX 3a1a4
aNreOpanvdeckuM METOI0M

22

Pemrenue TekcTOBBIX 3a1a4
aNreOpanvIeckuM METOI0M

23

KonTtposnsHas paboTa o teme

"YpaBHEeHUsI ¢ OAHOM TepeMeHHON"

24

VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JINHEWHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
U €€ pelIeHue

27

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMHU
U €€ pelIeHue

28

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU
U €€ pelIeHue

29

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

30

Pemenue cucreM AByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JUHENHOE, a
IPYroe — BTOPOH CTENEHU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUN,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENECHU

bu6nunoreka [JOK
https://m.edsoo.ru/7f43d55a




Pewrenne cucrem 1ByX ypaBHEHHUH,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU
Pemienne cuctem ByX ypaBHEHUI,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIPYroe — BTOPOM CTEIIEHU
I'padmueckas unTepnperanus
34 CUCTEMbI YpaBHEHHI C IBYyMsI
TepeMEHHBIMU
35 Pemrenye TeKCTOBEBIX 3ama4
anredpanvdeckuM crocodoom
36 Pemrenye TeKCTOBEBIX 3ama4
anredpanvdeckum crocodoom
17 KonTtponsHas padoTa o reme
"Cucrembl ypaBHEHUN"
18 HucnoBsle HEpaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiHbIe HEpaBEHCTBA C OJHOM bubnunorexa [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnunoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHbIe HEPABEHCTBA C OJTHOM bubnunoreka [JOK
IIEPEMEHHON U UX pelICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C

OJHOM NIEPEMEHHON U UX PELICHUE




CucreMbl TUHENHBIX HEPABEHCTB C

4 OJIHOY IIEPEMEHHOM U UX PEIICHUE
45 CucreMbl TUHENMHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEIICHHE
46 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnnorexa [JOK
peueHne https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuexHne https://m.edsoo.ru/7f43bSa2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
peleHue
I'paduaeckas maTEpIpeTALIHS Bu6morexa LIOK
51 HEPaBEHCTB M CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMS IEPEMEHHBIMU
I'paduueckast uHTEpIIpETALUS
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMU
53 KonTposnpHas paboTa o teme
"HepaBencrna"
54 Ksanparuunas ¢ynkmus, e€ rpadux bubnuoreka [JOK
U CBOWCTBA https://m.edsoo.ru/7f4396¢c6
55 KBangpatnunas ¢pyHkius, e€ rpapux bubnuorexa [IOK
M CBOICTBaA https://m.edsoo.ru/7f439842
56 KBangpatuunas GyHkius, e€ rpagux bubnuoreka [IOK

M CBOIICTBA

https://m.edsoo.ru/7f4399b4




57

[Tapaboiia, KOOPAMHATEHI BEPITHHBI
napaboJIbl, 0Ch CHMMETPUH
napaboJTbl

bubmuoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboiia, KOOpAMHATHI BEPITHHBI
napaboJIbl, 0Ch CHMMETPUH
napaboJTbl

bu6mmoreka [{OK
https://m.edsoo.ru/7f43a03a

59

[Tapa6osa, KOOpIMHATHI BEPIIUHBI
napaloJibl, 0Cb CAMMETPUU
napaboJIbl

bubmmoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapa6osna, KOOpIMHATHI BEPIITUHBI
napaboJibl, OCb CUMMETPUH
mapadoJTbI

bu6morexa [IOK
https://m.edsoo.ru/7f43a3le

61

[Tapa6osna, KOOpIMHATHI BEPIITUHBI
mapaboJibl, 0Cb CHMMETPUHN
mapadoJIbl

bu6moreka [IOK
https://m.edsoo.ru/7f43a526

62

[Tapabo:a, KOOpAUHATHI BEPIIHHEI
mapaboJibl, 0Cb CHMMETPUHN
napadoJIbI

63

I'padukn dynxumii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

64

I'paduku pynkumit: y = kx, y=kx +

b, y=k/x, y=x3, y=vx, y=[X|

65

I'paduku pynkumit: y = kx, y=kx +

b, y=k/x, y=x3, y=vx, y=[X|

66

I'padpuxu Gynxmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=|X|

67

I'padpuxu Gynxmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=X|




I'paduxu Qynxmmii: y = kx, y =kx +

8 b, y=k/x, y=x*, y=vx, y=[x]

60 KonTtposnsHas paboTa o teme bubmorexa [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84

70 [TonsTe yncIoBOM bu6mmoreka [{OK
IIOCJIEAOBATEIBLHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue nocae0BaTeIbHOCTH

71 peKyppeHTHOU GopMyIIoil 1 bubmmoreia LOK

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

(dbopmyIoit n-ro uieHa

7 Apudmernueckas u bubnuoreka [JOK
reoMeTpuyecKas Iporpeccun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [IOK
reoMeTpUYecKas IIpOrpeccuu https://m.edsoo.ru/7f43f3b4
@opMyJIbl N-TO YJeHa

74 apudMeTUUECKON U bubnuoreka [IOK
reOMETPUUYECKON TPOrpeCcCuid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
@®opMmyIbl N-ro yjaeHa

75 apupMETHIECKON U bubnuoreka [IOK
reOMETPUUYECKON POrpecCuid, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YJICHOB
DopMmyIbl N-ro YjaeHa

76 apupMETUYECKON U bubnunoreka [JOK
reoOMEeTPUUYECKOM POrpeccuid, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB

77 @opMmyisl N-ro 4jaeHa bubnuorexa [IOK

apupMeTHIeCKON 1

https://m.edsoo.ru/7f43f72e




F€OMETPUUYECKON MPOrpeECCUi,
CYMMBI IIEPBBIX N YWICHOB

78

@opMyIIbI N-TO YIECHA
apu(METHIECKON 1
r€OMETPUUYECKON MPOrpeECCU,
CYMMBI IIEPBBIX N YWICHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4ieHOB
apudmeTnyeckon u
r€OMETPUUYECKON MPOrpeCCUit
TOYKaMH Ha KOOPJAWHATHOU
IIJIOCKOCTH

80

N3obpaxenune wieHOB
apudMeTUIECKON U
reOMETPUUYECKON TPOrpeccuid
TOYKaMHU Ha KOOPJAUHATHOU
MJI0CKOCTH

81

JIMHENHBII U DKCIIOHESHIINAIbHBIN

poct

82

CnoxHble IIPOLICHTEL

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxxHele IIPOICHTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KounTponbHas pabora o teme

"YucioBele IIOCIea0BaTeILHOCTA "

bubnuoreka [JOK
https://m.edsoo.ru/7f4404£8

85

[ToBTOpEHue, 06001IeHNE U

CHCTeMaTHU3allus 3HaHUH. 3aHI/ICB,

CpaBHCHHC, JIEHCTBHUS C
JIEICTBUTEIIbHBIMU quciiaMu,
YHUCJIOBasd Mmmpamas




86

[ToBTOpEHue, 0600IIeHNE U
CUCTEMaTU3als 3HaHU.
[Ipo1eHThI, OTHOIICHHUS, TTPOTIOPITUU

87

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3als 3HaHHM.
Oxkpyrienue, mpuOIMKEHHUE, OIICHKA

88

[ToBTOpenue, 0600IIEHNE U
cucTeMaru3anusa 3HaHn. Pemenne
TEKCTOBBIX 33J]1a4 apu(PMETHIECKUM
CII0COOOM

bubmmoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHuUE, 0600IICHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
CII0CO00OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHuUe, 0600IICHNE 1
cucTeMatusanys 3Hanui. Penenue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeobOpazoBanue aredpanyecKux
BBIPXKCHUH, TOMTYCTUMbIC 3HAUCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTH3aIHs 3HAHUM.
[IpeoOpazoBaHue anredpanyecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHue, 06001meHne U
cucTeMaTH3aIlHs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f444612




[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, JOITYCTUMBIC 3HAYCHU A

[ToBTOpEHUE, 0000IICHNE U
CHUCTEMaTU3als 3HAHHM.

bubmmoreka [{OK

o4 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIpAKEHUH, IOMTyCTUMbIEC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE U

05 cucremaTusanus 3HaHui. OyHKIuu: bubnuoreka [JOK
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKINNA
[ToBTOpEeHuUE, 0600IICHNE 1

96 cucrtemaTusanus 3Hanui. OyHkuu: bubmuotexa [JOK
MOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMHA
[ToBTOpEeHuUe, 0600IICHNE 1

97 cucrtemaTtusanus 3Hanu. OyHkiuu: bubmuorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

08 cucrtemaTusanus 3Hanu. OyHkuu: bubnuoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f4452e6
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

99 CHCTEMAaTHU3aLMs 3HAHUIA. bubnuoreka [JOK
I'pacdmyeckoe perienue ypaBHeHU https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpEHue, 06001meHne U

CHCTEeMaTHU3alus 3HaHUH.




I'pacdmyeckoe penienne ypaBHEHUH
U UX CUCTEM

101 Wrorosas koHTposibHas paboTa 1 0
102 O606HUIGHI/I€ Y CHUCTeMAaTH3aIus ! {
3HAHUU
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO YACOB I1O 02 96

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna 1 BEIYMCIIEHUSA

1.1

BI:IHOJ'IH?ITB, coycras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘-IeCKI/Ie lIeI\/IICTBI/ISI C paqMOHaJIbHBIMHW YUCIIaMU

1.2

HaXO)II/ITB 3HAa4YCHUA YHCJIIOBBIX BLIpa)KeHHfI, IPHUMCHSATH
pa3zHooOpa3Hbie CrIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAUEHU N JPOOHBIX

BBIpAKEHUH, COJIEp)KaIUX OOBIKHOBEHHBIC U JCCATHYHBIC JPOOH

1.3

[lepexonute 0T onHOW (OPMBI 3amUCH YHUCEN K JIpyrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUIHYIO APOOb)

1.4

CpaBHUBATh U YHOPSAIOUMBATH PAllMOHAIIbHBIE YUCIIA

1.5

OKpyrIsTh yncina

1.6

BBIMOTHATE TPUKUAKY W OLICHKY PE3YJIbTaTa BBIYMCICHHH, OIEHKY
3HQYEHUM YHUCIOBBIX BBIPAKEHUN. BBINOMHATH JEHUCTBUS €O

CTCIICHAMM C HAaTypaJIbHBIMHU IMOKAa3aTCIISIMU

1.7

HpI/IMCHHTL INPU3HAKK OCIMMOCTH, Pa3JIOKCHHUC HAa MHOXUTCIU

HAaTypaJIbHbIX YU CCII

1.8

Pemars IMPAKTHUKO-OPHUCHTUPOBAHHLIC 3aJa4u, CBsA3aHHBIC C
OTHOILICHHUEM BCIINYHMH, MMpONOPHHOHAJIBHOCTBIO BCJINYHMH,
IMPpOUCHTaMH, HWHTCPHIPCTUPOBATL PCE3YJIbTAThl PCHICHUA 3ada4d C
y‘IéTOM OrpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMM paccMaTpruBaACMBbIX

00BEKTOB

Anre6pa1/1quKI/Ie BbIPAKCHUA

2.1

Hcnons30BaTh aﬂre6pa1/1qec1<y10 TCPMHUHOJIOTUIO W CHMBOJIUKY,

NIPpUMCHSTH e€ B nmponecce 0CBOCHUs y‘IC6HOl"O Marcpualia




Haxonute 3HaueHus OyKBEHHBIX BBIPOXCHMHA TPH 3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
53 Boemonsate mpeoOpa3oBaHUs LEIOTO BBIPAKEHHS B MHOTOYICH
' IPUBEICHUEM I10JI0OHBIX CIIaraéMbIX, paCKpbITHEM CKOOOK
BbInosIHATE YMHOKEHHE OJTHOYWIEHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTOYJIEH, MPUMEHATHh (OpMyJbl KBajJpaTa CyMMBbl M KBajpara
pa3HoOCTH
OcCymiecTBIATh  pa3OKEHUE MHOTOUYIEHOB HA MHOXUTENIH C
2.5 MTOMOIIBIO BBIHECEHHS 32 CKOOKHM OOIIET0 MHOKUTENS, PYNIUPOBKU
CJIaraeMbIX, IPUMEHEHHS] POPMYIT COKPAIIEHHOTO YMHOXKEHHUS
Y [IpumensTh mpeoOpazoBaHUs MHOTOUJIEHOB JJIsl pEILIEHUs pa3IU4YHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMHU MOKA3ATEISIMU
' JUTSI TIpeoOpa30BaHUs BRIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nuHElHBIE ypaBHEHHS C OJHOW TMEPEMEHHOH, MPUMEHSS
3.1 IIpaBUJIA NIEPEX0/1a OT UCXOJHOTO YPABHEHNUS K PABHOCHIIBHOMY €MY.
IIpoBepATh, ABISAECTCA JIM YUCIO KOPHEM ypaBHEHUS
32 IIpumensaTe rpaduyeckue MeTOAbl MpPU PEIICHUH JMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonbupars mnpumepsl Map YHUCEN, SIBISAIOLIMXCS — PpELICHueM
' JMHEWHOTO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
CTpouTh B KOOPIAMHATHON INIOCKOCTH I'paduK JIMHEHHOTO ypaBHEHUs
34 C IByMsl IEPEMEHHBIMU; MOJIb3YACh T'PaUKOM, IPUBOAUTH IPUMEPBI
pELIECHUs] ypaBHEHUS
35 Pemarp cucrempl JABYX JIMHEMHBIX ypaBHEHUH C  JABYMs
' [IEpEMEHHBIMH, B TOM YHUCIIE TpapUUECKH
CocraBiTh U penaTh JMHEHHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIOBHIO 33Ja4d, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4y MOJIyYEHHBIH pE3yabTaT
4 Koopmaunats! u rpapuku. OyHKmu
N300paxaTh Ha KOOPAWHATHOM NMpPsIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJlaHHBIM KOOpAMHATAM, JY4H, OTPE3KU, MHTEPBAJIbl, 3aIMCBIBATH

YHUCJIOBBIC TIPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




4.2

Ormeuatrh B KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKHM IIO 3aJJaHHBIM

KOOpJIMHATaM

4.3

CrpouTts rpaduky TMHEHHBIX GyHKIUH. CTpOUTh rpaduk GyHKIHH Y

=[x

4.4

OnuceiBaTh ¢ MOMOLIBIO0 (PYHKIUH U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIIMYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSHHE, LIEHY, KOJHMYECTBO,

CTOUMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxoauts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa

4.6

[lonumars rpaduueckuii crnoco® TMpeAcCTaBICHHUS M aHalu3a
nH(popMaluy, W3BJIEKaTh W HWHTEPIPETHUPOBATh HHPOPMAIUIO U3

rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN

8 KJIACC

Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Yyiciia ¥ BEIYUCIIEHUS

1.1

Hcnons30BaTh Ha4dYaJIbHBbIC MNpEaACTaBICHUA 0 MHOXECTBE
,HeI;’ICTBHTeHBHBIX YHUCCII IJId CPaBHCHUA, OKPYTJICHUS U BBILII/ICJ'ICHI/II\/'I,
I/1306pa)KaTB HeﬁCTBHTCHBHBIC qyucijla TOYKaMHM Ha KOOp,HHHaTHOﬁ

PAMOM

1.2

[IpumeHsTh MOHATHE apPUPMETHUYECKOTO KBAJAPATHOTO  KOPHS,
HaXOJWUThb KBaJpaTHbIE KOPHHU, MCIOJB3YS MPH HEOOXOIUMOCTH
KaJbKYIATOD, BBITIOJTHSATh npeoOpazoBaHus BBIp2XKEHUH,

COJACPpKAIUX KBAAPATHBIC KOPHU, UCIIOJIb3Ys CBOMCTBA KOpHefI

1.3

Hcmonp30BaTh 3amucH OOJBIIMX M MaJbIX YHCET C IIOMOIIIBIO

JECATUYHBIX ApoOeH u cTeneHel yncna 10

Anre6pa1/1quKI/Ie BbIPAKCHUA

2.1

HpI/IMeHHTL IHOHATHUC CTCIICHU C LECJIBIM I1I0Ka3aTcJICM, BBIINNOJIHATH
r[peo6pa3013aHI/1ﬁ BLIpa)I(eHPIfI, CoACpKAINUX CTCICHU C ICJIbIM

IOKa3aTCjIeM




2.2

BrInonHATE  TOXKACCTBEHHBIE MPEOOPA30BaHUA  pPaAllMOHATIBHBIX
BBIPAKCHUI HAa OCHOBE IPaBWI JEHCTBUM HAJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

24

[IpumensaTs npeoOpa3oBaHUs BBIPAKEHUN JJISL PELICHUS pa3IU4HbIX

3a1a4 U3 MaTCMaTUKH, CMCKHBIX IPEIAMETOB, U3 peaJH)HOI\/JI IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHEHHBIE, KBaJpaTHBIE YPAaBHEHUS M pPalMOHAIbHbBIC
YpaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYMS

NEPpEMECHHBIMHA

3.2

[IpoBoauTe mpOCTEHUIIME HCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
npe/icTaBiIeHUH (yCTaHABIUBAaTh, UIMEET JIM YPaBHEHHUE WM CHCTEMa

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEee)

3.3

[lepexomuTe OT cloBecHOW (OPMYIMPOBKH 3amaddl K €€
anredpanvyecko MOJENU C TMOMOIIbIO COCTaBJICHUSI YPaBHEHMS WU
CUCTEMBl YpAaBHEHUW, WHTEPIPETUPOBATh B COOTBETCTBHHM C

KOHTEKCTOM 33/1a4¥l TOJYy4eHHBIN pe3ybTatT

34

[IpumeHsTh CBONCTBAa UHMCIOBBIX HEPAaBEHCTB I CpPaBHEHMS,
OIICHKH, pEeIlIaTh JUHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX
CUCTEMBbI, 1aBaTh IrpauueCKyI0 MILTIOCTPAIIMIO MHOXKECTBA PEIICHUN

HEPABCHCTBA, CUCTEMBI HCPAaBCHCTB

DOyHKIMHU

4.1

IloHuMaTe W HCHOJIL30BATh (bYHKHI/IOHaJ'IBHBIe IIOHATHUA H A3BIK
(TepMI/IHLI, CHUMBOJIMYCCKHEC 0603Ha‘leHI/I$I), OIIpCACIATL 3HAYCHHUC
(1)YHKI_II/II/I 10 3HAYCHUIO aprymMmeHTa, OpCAcisiTh CBOMCTBa (bYHKI_[I/II/I

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKINN BUA:

y=k/x

kix




, Y =X, y = X°, y = |X|, OIUCBIBATh CBOICTBA YMCIOBOH (QYHKIUH MO €&
rpaduxy

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ1bHOI71 nporpaMMmbl OCHOBHOI'O 001mero oﬁpasonannﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) U ynopsaao4uBaTh palMOHAJIbHBIC W UPpPALMUOHAIIBHBIC

qHucia

1.2

BremonaaTe apI/I(i)MeTI/I‘IeCKI/Ie I[Gf/iCTBI/IfI C palMOHAJIbHBIMHW YHCJIaMU,
co4y€Tad YCTHBIC U NIMCHEMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYMUCIICHHUS C

HppaivuOHAJIBHBIMHA YU CIIaMU

1.3

HaxonuTh 3HaueHUs CTEMEHEW ¢ LEeNbIMH MOKAa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAUYCHUS YU CIOBBIX Bblpa}KeHI/Iﬁ

1.4

Okpyrnarh  JAeWCTBUTENbHBIE  YHUCIA, BBIMNOIHATH  HPUKHUIKY

pe3ynbTaTa BIUMCICHHH, OLICHKY YHCIOBBIX BhIPAKEHUN

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemars nuHeiiHble U KBagpaTHbIE YypaBHEHUS, YpaBHEHUS,

CBOJAINUECSA K HUM, HpOCTCfILHHG ,I[pO6HO-paHI/IOHaJ'IBHBIC YpaBHCHUA

22

PemaTh cuctembl IBYX TMHEHHBIX YpaBHEHUH C IBYMS IIepEMEHHBIMU
Y CUCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHHE HE SIBISICTCS

JIMHEHHBIM

2.3

Pemate TekcTOBEIC 3a7a4u anre6pa1/1qe<:KI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHUA YpaBHCHHA WJIIM CHUCTEMBI JIBYX ypaBHCHI/Iﬁ C IABYMA

IICPEMECHHBIMU

24

HpOBOI[I/ITL HpOCTCfII.HPIC HUCCICI0BaHUA ypaBHeHI/Iﬁ n CUCTEM
ypaBHeHHfI, B TOM 4YHCJIC C TMPHUMCHCHHCM rpa(bnqecxnx
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yCTaHaBJIMBAThb, UMECT JIX YPABHCHUC

nJIn CUCTEMA ypaBHeHHfI peuicHus, €Ciin UMECT, TO CKOJ'ILKO)




2.5

Pemate sMHENHBIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA,
M300paxkaTh pelIeHrue HEPABCHCTB HA YHCIOBOU MPSMOA, 3aITUCHIBATH

pEeICHUEC C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JIHHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAKOIIMUEC KBAaApPAaTHOC HCEPABCHCTBO, 1/1306pa>1<aTI> peICHuC
CHUCTCMbI HCPABCHCTB HA YHUCIOBOM HpHMOfI, 3aIMUChIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH PA3IMYHBIX 33434

OyHKINU

3.1

PacrioznaBate  (QyHKIMM  W3y4eHHBIX  BUAOB.  [loka3wIBaTh
CXEMAaTHUYEeCKH PACIOJOKEHHE Ha KOOPJWHATHOW IUIOCKOCTH
rpadukoB ¢yHkui Bunma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HA4YCeHUU KOA((UIIMEHTOB, OIMUCHIBATH CBOMCTBA

byHKIMIA

32

[Toka3piBaTh CXEMATHYECKH pACMOJIOKEHHE Ha KOOPAMHATHOM
MJI0CKOCTH TpadukoB GyHKIMN Buma y = VX, y = [X| ¥ onuchIBaTh

CBOMCTBA (PYHKIIHI

3.3

Crpouth M u300pakaTb CXEMaTUYECKH TpapuKd KBaJApaTUUHBIX
(yHKIIMIA, OMUCHIBATH CBOMCTBA KBAAPATHYHBIX (DYHKIHMH MO HX

rpadgukam

34

PacnioznaBate KkBagpatuyHyto GYyHKIUIO 10 GopMyle, MPUBOAUTH
OpUMephbl KBAaJIpaTUYHBIX (PYHKUIUN U3 peanbHON >KU3HU, (PUUKHU,

TreoOMETpUn

Apudmernueckas U reoOMeTpHUEcKas IPOrpeccuu

4.1

Pacrnio3naBath apI/I(bMeTI/I‘ICCKYIO U TCOMCTPUUYCCKYHO IIPOTrpeCCHU

IIpH Pa3HbIX crocobax 3aJaHHus

4.2

BbINONHATE BBIYMCICHHUS C HUCHOJb30BaHHEM (GOPMYN n-To 4jeHa
apu(pMeTHUECKON U FreOMEeTpUYECKOil mporpeccuii, CyMMbl IIEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTL YJICHBI OCICa0BAaTCIIBHOCTHU TOYKaMH Ha

KOOpHHHaTHOﬁ IIIIOCKOCTH




4.4

Pemate 3aga4u, CBA3aHHBIC C YHMCJIOBLIMHU IIOCIICA0OBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadu Hu3 peaanoﬁ JKHN3HHU (C HCIIOJIBb30BaHHUECM

KaIbKYJIATOPA, HU(DPOBBIX TEXHOJIOTUIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jlpo6u OOBIKHOBEHHBIE U JIECSITUUHBIE, NIEPEXO] OT OJHOM (OPMBI 3aruCU
1.1 npobeit k npyroi. IloHsiTME palMOHAIBHOrO 4YHCia, 3alKiCh, CPAaBHEHUE,
YIOPSI0YMBAHNE PAITMOHABHBIX YHCEIT
- ApubdmMernueckue JeCTBUS C pallMOHAIBHBIMU YnciIamMu. Pemenne 3a1aq u3
' peanpbHOM MPAaKTUKKA HA YacTH, Ha IPoOHr
13 Crenenb Cc HaTypaJbHBIM I[IOKa3aTeleM: ONpeaelieHue, MpeoOpazoBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNs, 3aUCh OOJBIINX YHCE
14 [TporieHTHI, 3aNTUCh TIPOIIEHTOB B BUJE JAPOOHM M JAPOOH B BUJE MPOIICHTOB.
' Tpu OCHOBHBIE 33/1a4M HA MPOLIEHTHI, PEIICHNE 3a]a4 U3 PEATbHOM MPAKTUKU
15 [IpuMeHeHne NpHU3HAKOB JEIMMOCTH, pa3JIOKEHHE HA MHOXHUTEIH
' HaTypaJIbHBIX YUCET
L6 Peanpubie  3aBucMMOCTH, B TOM 4Yucie IpsiMas M oOparHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
51 [IepeMeHHbI€, UNCTOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. JlommycTuMbIe
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBienre 3aBUCMMOCTH MEXKAY BEIMYMHAMH B BUAE (DPOPMYIIBL.
' Boruncnenus no hopmynam
)3 [IpeoOpa3oBanre OYKBEHHBIX BBIPOKEHUH, TOXKIECTBEHHO paBHbBIC
' BBIpa)KEHUS
2.4 CBoiICTBa CTENEHU C HATYPAJIbHBIM MTOKAa3aTEIEM
5 s OnHounensl 1 MHOTOWIEHB. CTeneHb MHOrowieHa. ClioKeHue, BBIUUTaHuE,
' YMHO>KE€HUE MHOTOYJIEHOB
@opMynbl COKpPALIEHHOTO YMHOXXEHMs: KBaJApaT CYyMMblI W KBaapar
2.6 pazHoctu. Popmyna pa3HOCTH KBaJpaToB. Pa3noxkeHWe MHOTOUYIEHOB Ha
MHOXUTEIN




3 YpaBuenus
11 VYpaBHeHHe, KOpPEHb ypaBHEHHMs, IpaBHJa NpeoOpa3oBaHUS YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUM
12 JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO
' YPaBHEHMS, PELICHHE JINHENHBIX YPaBHECHUI
33 CocraBieHue ypaBHEHUH 10 YCIOBUIO 3a7auu. PelieHne TEKCTOBBIX 3a/1a4 C
' IIOMOIIIBIO YPABHEHUHN
34 JIuHeiHOe ypaBHEHHE C IBYMs [IEPEMEHHBIMU U €T0 IpauK
Cucrema JOByX JUHEHHBIX ypaBHEHUN C JBYMS NepeMeHHbIMU. Pemienue
3.5 CUCTEM ypaBHEHUH ciocoO0M MoACTaHOBKU. [IpuMephl pereHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopnnnara Touku Ha npAMoii
40 Hucnosle mpoMexyTKH. PaccTosiHne MexX 1y IByMs TOUKaMH KOOPIMHATHOMN
' psIMOM
43 [IpsimoyronpHas cuctema KoopAauHaT, ocu Ox u Oy. Alcrucca U opauHaTa
' TOYKM HAa KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHue rpadmkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'paduueckoe pelmieHre JITHMHEHHBIX YpaBHEHUHW M CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHMS
1 Yucna ¥ BBIYMCIEHUS
. KBangpatHblii kopeHb M3 uucna. IloHsTHe 00 HMppalMOHAIBHOM YHCIE.
' JlecaTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CBoiicTBa apu(MeTHYECKHX KBaJpaTHBIX KOpHEH W HMX NpUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHCIOBBIX BBIPAXECHUM " BBIYHCIICHUSIM.
JlelicTBUTENIbHBIC YUCIIA




1.3 Crenenb c 11eJIbIM TIOKa3aTesieM U e€ cBoicTBa. CTaHapTHas 3aKuch YUCiIa
2 AnreOpandecKkue BBIPaXKCHUS
51 KBagparHbelii TpEXwiIeH, pa3jIoKEHUE KBAJPATHOIO TpPEXUYIEHAa Ha
' MHOXHUTEIHN
2.2 AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 ParnmonanbHbIe BEIpaXKEHUS B X TPe0Opa3oBaHue
3 VYpaBHEHUS 1 HEPaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMmynaa KOpHEHl KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
33 [Ipocreiime npoOHO-pallMOHANBHBIE YpaBHEHUS
I'paduaeckas naTEpIpETAIMS YPAaBHEHHUM C IBYMS IEPEMEHHBIMHU U CUCTEM
3.4 JIMHEWHBIX YPaBHEHUU C ABYMS MEpeMEHHbIMU. [[puMephl perieHust cuctem
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM
3.6 YucnoBble HEpABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpEeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM EPEMEHHOU
3.10 CucrteMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMHU
il [Tonstne Qynkuuun. OOMacTh ONpeAenaeHUs U MHOXECTBO 3HAaYCHH
' ¢bynakiun. CriocoObl 3a1anust QyHKIUN
4.2 I'paduk pynkuuu. Urenue cBorcTB HyHKINH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMIUX peaTbHbIE TPOIECCHI
44 OYHKIMM, OMKCHIBAIOUIUNE MPSAMYI0 U OOpaTHYIO MPOMOPLUOHAIBHBIE
' 3aBUCHUMOCTH, X TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
. PanmonaneHble 4Mclia, WppanMoOHANbHBIC YHCIA, KOHEYHbIE M OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOKECTBO  JACUCTBUTENBHBIX  YHUCEJ, JICUCTBUTENIBHBIE 4YHCIA  KaK
15 OCCKOHEYHBIE JIeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOKECTBOM JICUCTBUTEJIBHBIX YHUCE W KOOPIAMHATHOM MPSMOM.
CpaBHeHUE 1eHCTBUTENbHBIX YHCEI
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
W3mepenust, npubamxeHus1, OIeHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyXkaromeMm mupe. [IpubnmxéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh NpubnrxkeHus. Oxpyriaenue uncen. [Ipukuaka u oleHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI EPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIINXCS K KBaIPATHBIM
Yy bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHus ypaBHEHUM TpETbel U
' YeTBEPTOM CTENEHEN pa3IoKEeHUEM Ha MHOKHUTEH
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX JTMHEMHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU
29 Pewienue cucrem IByX ypaBHEHMi, OJTHO M3 KOTOPBIX JUHEHHOE, a Ipyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienmne TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocooom
2.12 HucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBa




I'padmyeckas wHTEpIHpeTanus HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS

2.16
IIEpEMEHHBIMU

3 OyHKIMU

31 KBangparnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaborna, KoopauHATHI
' BEPIIUHBI TapaboJIIbl, 0Ch CHMMETPUH 1TapaldoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 uxX CBOHWCTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMcTBa

34 I'paduku Qynkuuii , u ux cBoicTBa
4 UucnoBele MOCaeA0BaTENbHOCTH

i1 Omnpenenenre u crnocoObl 3a/1aHNs YUCIOBBIX MOCIEI0BaTeNbHOCTEN. 3ajaHne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIion U Gopmysoil n-ro dieHa

19 Apudmernueckas mnporpeccus. Dopmynbl n-ro 4wieHa apuPpMETHUECKON
' MIPOrPECCUH, CYMMBI TEPBBIX 7 YUIEHOB

43 I'eomerpuueckas mnporpeccusa. DopMmynbl 7n-ro  4Yja€Ha TIe€OMETPUYECKOU
' MIPOrPECCUU, CYMMBI TIEPBBIX 71 UIEHOB

14 N3obpaxenne wieHOB apu(PMETHYCCKON W TEOMETPUUYECKOW MpOrpeccuit
' TOYKaMHU Ha KOOPJAUHATHOMW TJIOCKOCTH. JIMHEMHBIN U SKCITOHEHIIMATBHBINA POCT

4.5 Cno>HbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHUAMH: MHOKECTBO, ITOJAMHOYKECTBO,
Onepalyy HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, AepeBO, LUK, NPUMEHITh WX MPU PELICHUU
3aJad; YMEHUE UCHOJb30BaTh TIpaUuecKoe IPEeACTaBICHUE
MHOXECTB Il OIMCAaHHs PEAIBHBIX IPOLECCOB M SIBICHUH, NpHU

pELIeHNH 3a]a4d U3 IPYTuX y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh MOHATHUAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaThb WCTUHHBIE M  JIOKHBIE
BBICKAa3bIBaHUS, NPHUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue oneprupoBath MOHATHUSAMU: HAaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCET, MPU3HAKI
JETIMMOCTH, 1eJI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIN BUJ YUCIIA, PalMOHAIBHOE YHCIIO,
UPpAlMOHATIFHOE YHCIIO, apu(MeTHYecKuil KBaJpaTHBIH KOPEHB;
YMEHHE BBIMOJHATH JEHCTBUS C UYUCIAMU, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATh YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCHA; YMEHHE JejaThb NPUKHAKY U OLIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHITHSIMH: CTEIIEHb C LENBIM MOKa3aTeseM,
apudmeTryecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEIEHH
OoJbllle €IUMHMIIBI; YMEHHE BBINOJIHATH pacuéThl Mo (opmyrnam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQ)XEHUI C KOPHSAMHU, pa3IoKeHUe MHOIOWIEHa HA MHOXKUTEIH, B
TOM YHCIIE C HCIOJIb30BaHHEM (OpMya pPa3sHOCTH KBaJApaToB U

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHITUSAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOW IEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JUHEHWHbBIE U KBAJPAaTHBIE YPABHEHHUS,
JIpOOHO-pallMOHATIEHBIE YPAaBHEHUS C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIC HEPABEHCTBA U KX CUCTEMBI,
KBaJIpaTHBIE W JPOOHO-pallMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IPU PEIIEHUH 33/]1a4 U3 APYTUX IPEIMETOB
M TPAKTUYECKUX 3a/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O U KOOPJAUHATHYIO TIJIOCKOCTH JIJIsI M300payKeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAMU: QYHKIMS, TpaduK QyHKINU, HYIU
GbyHKINH, MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusl, yOBIBaHHWs, HawOOJbIIee W HAWMEHbIEE 3HAUYCHUS
GbyHKINY; yMeEHHUe OTIEpPUPOBATH TIOHSITUSIMH : npsMast
MPONIOPIIHOHAILHOCTB, JIMHEHHAS (PYHKITUS, KBaIpaTHIHAast (QyHKITUS,
oOpaTHas MPOMOPIHUOHATIBHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpabuku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpEIEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, IUISl PELICHUS
3a/a4 U3 IPYrux y4yeOHBIX MPEAMETOB M pealbHOMN KHU3HU; YMEHUE

BbIpaXkaTh GopMyTIaMHu 3aBUCHUMOCTH MEXKIY BEIMYUHAMU

Ymenue OTIepUpOBATH MOHSTUSAMH: MOCJIeI0BATENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass MPOrPEecCHH; YMEHHUE
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEH, (POPMYIIBI CYMMBI U
oOl1ero 4wieHa mpu pelieHuy 3a/ad, B TOM YHUCIe 3a/1ad U3 JPYTux

y4eOHBIX MPEAMETOB U PEATbHOM KU3ZHU

YMeHue peuiaTh 3aJia4r pa3HbIX THUIIOB (B TOM YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTH, ABHKXCHHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
ITIOKYIIOK U YCJIYT, HAJIOTH, 3a/la4 U3 obnactu YIIpaBJICHHUSA JIMYHBIMU
U CEMEUHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BBIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbBI 110 YCJIOBHUIO 3aJia4H,
HCCICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUAMU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpUca M BbBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UIypaMu;
yYMEHUE peulaTh 3a/1a4d, B TOM YHUCJE U3 MOBCEIHEBHOM >KU3HHU, Ha
HAaXO0/IEHUE FeOMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3YyYEHHBIX

CBOWMCTB ¢uryp u paktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJIeIbHOCTh U MEPIEeHIANKYISIPHOCTD MPSIMBIX,
YyroJl MEXIy NPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKIUS,
nogobue  guryp, TOJOOHBIE  TPEYroJbHUKH,  CHUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, MapajuieIbHOCTE U

MEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYKaOIIEM MHUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuMHA yIJa, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/Ib;
YMEHHE OIICHUBATh pa3Mepbl PEIMETOB U 0OBEKTOB B OKPYKAIOIEM
MHUpE; yMEHHE TMPUMEHATh (OpPMyNbl TepUMeTpa U IUIOLAAH
MHOTOYT'OJIbHUKOB, UIMHBI OKPYXHOCTH M IUIOIIQAU Kpyra, ooObema
MPSIMOYTOJIBHOTO TMapajuieienuneia; yMEHUEe NMPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMy [ludaropa, TpuroHomerpuyeckue COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOIIAIeH

12

YMeHne wu3o0paxaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBbIC (PUTYPBI OT PYKH, C TOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB W AJIGKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHasE CHUCTEMaA
KOooOpAuHaT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC MPOU3IBCIACHUC
BCKTOPOB; YMCHHUC HCIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI UIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘IC6HLIX npeaMETOB U peaanoﬁ KHU3HHU

14

YmMmenue ONICpUPOBATL TIOHATUAMU: CTOJIOMKOBEIE U KPYTI'OBLIC

AuarpamMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,




HanOoJIbIlIee U HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YMCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIIMIO, TPEACTABICHHYI0O B TaOnMIAaX W Ha JHarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapaKTEPUCTUKU PEAIBHBIX IMPOLECCOB U
SIBJICHUW; yMEHHME paclo3HaBaTh H3MEHYUBBIE BEJIIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydailHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXO)
CIIy4ailHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHH B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHMW30BaHHOTO Iepedopa M ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOKEHHS; YMEHUE OLIEHWBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOAIINN HW3YyYCHHBIM METOM ISl PEIICHUs
3a/1a4, TPUBOJANTH IMPUMEPHl MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTeMaTHKU
B HCKYCCTBE, OIMCHIBATH OTJCIbHBIC BBIJAIONIUECS PE3yJIbTaThI,
MOJTYYCHHBIC B XOJIC Pa3BUTHS MAaTeMaTHKHU KaK HAyKH, IMPUBOJIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHI, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpaluid C PalHoOHAIbHBIMU
' YUCIaMH

- JletictButenbHple Ynciia. ApudMETHYECKUE OTEpaI C JICHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmxE€HHBIC BBIYUCIICHHS, TMpaBWJIa OKPYIJICHHS, TPHUKUIKA W OIICHKA
' pe3yJibTaTa BBIYMCIECHUN

2 AnreOpandeckue BbIpaXKEHUS

2.1 bykBeHHBIC BhIpaXKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp c nenbiM nokasareneM. CTeNneHb ¢ PAlMOHAJIBHBIM IOKAa3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 Anrebpaundeckas 1po0b

) s ApudMeTnuecknii  KOpeHb  HaTypaJlbHOW  cremeHu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Lensle u apoOHO-palyioHanbHbIe ypaBHEHUSA. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnosble MOCNEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33/IaHUS MTOCIEIOBATEILHOCTEN




Apudpmernueckass M TeoMmeTpuueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynknms, crnocoOer 3amanus  ¢GyHKouH. [paduk  pyakomm.  OOmacTh
OTIpe/IeNIeHNUs] U MHOXKeCTBO 3HaueHui ¢pyHkiun. Hynu dyakmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMeKyTKH MOHOTOHHOCTH (PyHKIHMH. MakCUMyMBI U
MUHUMYMBI (pyHknuu. Hawmbosbiee m HamMeHbIIee 3HaYeHHE (DYHKIUU Ha
MIPOMEXKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOTroyrojibHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 H3Mepenne reoMeTpu4ecKuX BeJIMYNH
7.6 BekTops! Ha MI0CKOCTH
8 BeposATHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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