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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOIO OOIIETro
o0pa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE JAPYTUX JUCLHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. PazButre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHHsI MaTeMaTUYECKON HayKOH SIBJICHUM U MPOIIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJISl aJlalTallii B COBPEMEHHOM IH(PpPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaThb, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yTBepKaAeHUsA. OCBOCHHE Kypca anreOpbl 00eCcTieUnBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHKUE |
aHamoruto.  OOyueHue  anreOpe  mpeAmnoiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITENIFHON  JICATENIbHOCTH  OOYYalOMIMXCSI, MOITOMY CaMOCTOSITENEHOE
peleHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca «Anredpay sl OCHOBHOT'O 00IIIET0
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTeIbHO-METOJUYECKUEe JTUHUU:
«Yucna W BBIYHCICHUSA», «ANTeOpanyecKue BBIPAXKECHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOJAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
APYTUMH €ro JUHHSIMH. B Xome wu3ydeHHus y4deOHOro Kypca OOyYaromumcs
HPUXOJUTCS JIOTUYECKH PaCcCyXIaTh, MCIOIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTemMaThyeckoro s3bika. CopaepxkarenbHOH U
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JalbHEHIIET0 W3YYeHHUsS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarOMIMXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHATBPHBIMM WU HMPPALUOHANBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K cpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOLIUXCS
MaTeMaTUYecKoro arrmapara, HeoOXOAMMOIro Jisi peuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHbI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHAIBHBIX
BBIpAKEHUN. Anredpa JIEMOHCTPUPYET 3HAYEHUE MaTeMaTHUKU Kak s3bIKa IS
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCaHUsA TPOLECCOB U  SABJICHUU
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOAMMOT0, B YACTHOCTH, /I OCBOCHHS Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMs,
CIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCS 3HAHUNA O (QYHKIMSIX KaK BaKHEHIIel MaTeMaTHYecKOW MOJeiu
JUTSL ONTMCAHUS ¥ UCCIIEOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuaia crnocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUSA
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIE pa3eibl COIACPIKAHMS:
«Yucrna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha mn3yuenue yue6Horo kypca « Anredpa» orsoautcs 306 yacos: B 7 Kitacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HEZCIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3amHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMHCIIA, 3alKCh, CPaBHEHUE,
yHOPSIOYMBAHUE  PAIMOHAIBHBIX  4ucel. ApudMeTHYeCKUe JICUCTBUS C
palMOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJlEeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUN HAa OCHOBE OMPEJICIICHUs], 3aITUCh O0JbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U JIpoOU B BHUJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

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

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

AuireOpanyeckue BbIPpasKeHUA

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beruncnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHHUS, TMpaBWia MpPeoOpa3oBaHUsI CyMM U
IPOM3BEICHHM, MPaBUIIa PACKPHITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWwIeHbl. CteneHb MHOTousieHa. C0KEeHHE, BEBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHSI, pElIEHUE JIMHEHUHBIX ypaBHEHU . COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Pelienne TeKCTOBBIX 3a7a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMsI IEpEMEHHbIMU. PemieHne cucrtem ypaBHEHUMU
criocoOoM noacTaHOBKH. [IpuMepshl pelieHus TEKCTOBBIX 3a7a4 C MOMOIIIBIO CUCTEM
YPaBHEHHM.

DOyHKIUN



Koopaunara Toukn Ha npsamoil. YucioBsle NpOMEKYyTKH. PaccTosHue Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTteil. [lonstue pynkuuu. I'paduk hpyHKuum.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkmum y = |X|.
['padrueckoe perieHre JMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KUIACC

Yuca v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanMoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUsI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM noKaszaTesneM u €€ cporictBa. CTaHapTHas 3alliCh YNCA.

AnreGpanueckue BoIpakeHUusI AJiredpanyeckKue BbIpakeHust

KBanpathblil TpéXUsieH, pa3ioKeHUE KBAPATHOTO TPEXUIEHA HA MHOKHUTEH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpanvyeckux JIpoOei.
PanronanbHbie BRIpXKEHUS U KX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpartnoe ypaBHeHue, hopMmysia KOpHEH KBaapaTHOTo ypaBHeHus. Teopema
Buera. Pemienune ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBAaJAPaTHBIM.
[IpocTeiimme ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

['paduueckas muaTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUH C JBYMS NE€pEMEHHBIMU. [IpUMepbl peleHus CUucTeM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitue pynkiuu. OOIaCTh OMpeIeICHNS U MHOXKECTBO 3HAUCHHUH (DYHKITHH.
CriocoOsb1 3amanus (QyHKITHHA.

I'padpux dbynkumn. Urenne cpoiictB dyHkumu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONIUX peaTbHbIE MPOIECCHI.



OyHKINY, ONMHUCHIBAOIINAE TMPSAMYI0 M OOpaTHYI MPOMOPIHOHAIBHBIC
3aBrcHMocTH, uX rpaduku. Oyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yucia v BbIYMCICHUS

PanvionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecAaTUYHbIe 1poOou. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIC JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHCEN, apudMeTHYeCKue JCHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

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

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh MpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOSIIIUXCS K JIMHEUHBIM.

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

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajlay
anredpanvyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpPETALUS CUCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHeie HeEpaBeHCTBA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk m cBoiicTBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITBI.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = [X| ,  ux
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

[lonsiTHe YKUCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynbl N-To ueHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTrO Kypca
«Anrebpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHMCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO0 ITHUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO STUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTE€MAaTHYECKON HAIMpPaBIE€HHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEH XKWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, peIICHUH, PACCYKICHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHMS:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHs LIMBWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT IOy Y Hsl:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHHUA  3JI0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  MUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA peIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUIeH cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM I OKpY>KaroLeh cpeibl, 0CO3HAHUEM TJ100aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSTENBHOCTh, B TOM YUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh WU, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIUTHI COOCTBEHHBIX 3HAHMUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OMBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEeJICICHNs] ~ TIOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeursi B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JIJIs BBIABICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUMIL;
JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOUYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTpAUBATh aAPryMEHTAIMIO, NPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUWE MPOTUBOpPEUHE, MNpodsIeMy,
CaMOCTOSATEJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO TTO3UINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIGHHOMY TUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE IO YCTAHOBJIEHUIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMYNIHpOBaTH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIIE0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

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

Pab6ora ¢ undgopmaumeii:

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

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAIMH W WUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQukod ©u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTH WHOOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

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



B YCTHBIX U MUCBMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS MO XOIY PEIICHUS
3a7]a4i, KOMMEHTUPOBATH MMOJYYEHHBIN PE3YJIbTAT;

e B XOJIe 00CYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
npoOJieMbl, peliaeMoi 3aJ1auu, BhICKa3bIBaTh UJEH, HAIICJICHHBIC HA TTOUCK
pElLlIeHUs], COMOCTAaBIATbL CBOM CYXICHHS C CYXICHUAMHU JIPYTUX
YYaCTHUKOB Juajiora, oOHapy>KUBaTh pa3jiM4ve€ U CXOJCTBO TMO3UIIUH, B
KOppEeKTHOM (hopMe popMyIupoBaTh pa3HOTIacusi, CBOM BO3PAKEHUS,

e TMPEACTaBISAITH  PE3yJbTaThbl  PEIICHUS  3aJa4d,  DKCICPUMEHTA,
UCCJIEJIOBAHUS, TPOCKTA, CAMOCTOATEIILHO BEIOUPATH (hOPMAT BBICTYTUICHUS
¢ yuéToM 3aja4 Mpe3eHTAUU U OCOOEHHOCTEN ayIUTOPUH;

e TIOHUMATH U UCIOJB30BATH MPEUMYIIECTBA KOMAaHAHON U UHIUBUYyaTbHOU
paboTHI MPHU pPelICHUN YIeOHBIX MATEMATHYECKUX 3a/1a4;

e TMPUHUMATH 1I€JIb COBMECTHOM NESATEIBHOCTH, IJIAHUPOBATh OPraHU3aLNIO
COBMECTHOM paboThl, pachpeieisTh BHIbI padoT, JOroBapuUBaTHCH,
o0CyX1aTh MPOLIECC U Pe3yJIbTaT PadOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIO/IEH;

e YYacCTBOBAaTh B TpynmoBbIX ¢opmax paboTel (oOcyxaeHUs, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh PaObOTHI
U KOOPAWHHUPOBATH CBOU JCHCTBHUS C APYTMMU UWICHAMH KOMAaH/BI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBIATH IUIAH, aJITOPUTM PELICHUS 3aJayu (WU €ro
4acTh), BBIOUpATh CIOCOO pEelIeHUs ¢ YY4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CITOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yibTaTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

e TNPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH ITPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEIOCTHIXKECHHS LETH,
HAXOJIUTh OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaroImMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apuMETHUECKUE
JEHUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUs YKCIOBBIX BBIPAXKECHUH, MPUMEHSTH pasHOOOpa3HbIE
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECITUUHYIO JPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUIIKY U OIEHKY Pe3ysibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE JEHUCTBUA CO CTENEHSMU C HATypadbHBIMU
MOKA3aTeIISIMU.

[IpuMeHsTh TPU3HAKY JETUMOCTH, Pa3I0KEHNUE HAa MHOKUTEN HATYPAIbHBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELICHUs 3a7ad ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSITH €€
B IIPOLIeCCe OCBOCHHS y4eOHOTO MaTepurara.

HaxonuTe 3HaueHUsT OYyKBEHHBIX BBIPAKCHHM TMPH 3aJlaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BrimosHATh MpeoOpa3oBaHms MEIOTO BEIPAKEHHUS] B MHOTOYJIEH TIPUBEICHUEM
MOOOHBIX CJIaraeMbIX, PACKPBITHUEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBIsATh PAa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I11eT0 MHOXKUTESI, TPYNIUPOBKHU CIaraéMbIiX, IPUMEHEHHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensaTh npeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTHUKHU, CMEKHBIX TPEAMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUA 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHss NpPaBUIIa
nepexoa OT UCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY emy. IIpoBepsTsh, siBisieTcs
JIM YUCTIO KOPHEM YpaBHEHHUS.

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

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTOo
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON TNIOCKOCTH TpapUK TMHEHHOr0 YpaBHEHUS C ABYMsI
NEePEMEHHBIMHU, MOJIB3YACH TPapUKOM, IPUBOIUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cuctemsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMI 1O YCIOBUIO 33/1a4u, HHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3aJlayy TOJyYEeHHBIN pe3yJibTar.

DOyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM si3bIKeE.

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

OnuceiBaTh C TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSIHHUE, II€HA, KOJMWYECTBO, CTOUMOCTD,
IPOU3BOIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMEeHTa.

[Torumats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOyYaromIuiicss MONYYHUT CIIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

Hcnonp3oBaTh HayajabHbBIE MPEIACTABICHUS O MHOYECTBE JEHCTBUTEIbHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUS M BBIUYMCICHUM, M300paxaTh NEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOM IIPSAMOM.

[IpuMeHsTs MNOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl TPU HEOOXOAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3anucu OOJBIINX U MAJIBIX YHCEN C MOMOIIbIO JAECATUYHBIX
npobeit u creneHeit ynucia 10.



AJaredpanvyeckune BbIpakKeHHUs

[IpuMeHAT, TOHSATHE CTEMCHW C IeJBIM  ITOKa3aTelieM, BBIOIHATH
npeoOpa30oBaHus BEIPAXKEHUM, COAEPIKAIIUX CTENEHU C LEIbIM [TOKa3aTeIEM.

BBITIOTHATH TOXKIECTBEHHBIC MPEOOPA30BaHUS PAIMOHATBHBIX BRIPAKEHUN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PackiianpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumensATs MpeoOpa3oBaHMsl BEIPAKCHUN TS PEUICHUS Pa3IMIHBIX 33]1a4 U3
MaTeMaTHKH, CMEKHBIX MPEAMETOB, U3 PEATbHOUN MPaKTHUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates 5MHElHBIE, KBaJpaTHBIC YPaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIIE UCCIACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHCJIC C TPUMEHEHHEM TpauuecKux MmpeacTaBieHul (ycTaHABIUBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YPaBHCHHH pEIICeHMs, €CIi UMEET, TO CKOJIbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ ainreOpanveckoit
MOJCIH C TIOMOIIBIO COCTaBJICHHWS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aa4M MOJYICHHBIN pe3yIbTart.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHHUS, OIICHKH, pellaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPpUUIECKyIO
WLTIOCTPAIIMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUMA

[TonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BbIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHEe (YHKIUM TO 3HAYCHUIO
apryMeHTa, oNpeessaTh CBOMCTBA GYHKIMU 110 €€ Tpaduky.

CtpouTth rpaduKu JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x, y=X2,y=x3,y = x|, y = VX, OIHCBHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduky.

K xonmy oOyuenus B 9 kiacce oOyJaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3yIbTATHI:

Yucia 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIE M HPPAIIMOHALHBIE YHCTIA.

BeimonHaTh apudMeTnyeckne SHCTBUS C PAIMOHATEHBIMU YHUCIIaMU, COYeTast
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIIONTHATH BBIYUCICHUS C UPPAMOHATBLHBIMU
YHCIIAMH.

HaxoauTe 3Ha4eHMS CTETICHEH C eTBIMH MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh JEWCTBUTEIBHBIC WYHCIA, BBIIOJHITh NPHUKUAKY pE3ysIbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

Pemrats nuHENHbBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILNECS K HUM,
npocTeime ApoOHO-PallMOHATIBHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHUW C IBYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpauvdecKuM CIOCOOOM € ITOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMMU.

[IpoBOaUTE IPOCTEUIINE UCCIIEAOBAHNUS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucrteMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHHWE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJI0CKOCTH IpadukoB GyHKIM Buga: Y = Kx, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02()PHUITMEHTOB, OMMUCHIBATH CBOMCTBA (YYHKITHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTuyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX G YHKIMA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCJI€10BATEIbHOCTH U MPOTrPecCUu

PacnioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPH PA3HBIX
crioco0ax 3a1aHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON MTPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
MJIOCKOCTH.

Pemate 3amgaum, CBA3aHHBIC C YHCIOBBIMH IIOCIIEIOBATEIHHOCTIMH, B TOM
qHCIIe 33a/1a4d U3 PeaTbHOM KU3HU (C UCIIOJIB30BAaHUEM KaJIbKYISATOPA, IU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeuMcieHUs. PalnonanbHbIe o5 1 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunarst u rpaduki. Pymkui 24 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O
- 102 6 0

I[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1 1
ncia ¥ BerauciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTEneHb ¢ 1eTbIM 7 1 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKeHHUsL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9 1
yHKUH. THCIOBbIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 I1 606 6 2
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
ObII{ O CTBO HACOB I1O 102 9 0

I[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
1 Uucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToHsTHE palMOHATIFHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1
palnMoOHAIBHBIMU YUCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palnMoOHAIBHBIMU YUCIIAMU
6 ApubdmMernueckue IeUCTBUS C 1
palnMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, yrnopsIouuBaHue 1
palnMoHaIBHBIX YHCET
8 CpaBHeHue, yrnopsI0uuBaHue 1
palnMoHaIbHBIX YHCET
Kontponsnas padora Ne 1 mo teme
9 «Ywucna ¥ BRIYUCIICHUS. 1 1
ParnmonanbHble yncaa»
VYpaBHeHUe, IpaBUiIa
10 npeobpa3oBaHUs ypaBHEHUS, 1
PaBHOCHIIBHOCTb YpaBHEHHI




JIuHeitHOE ypaBHEHHUE C OJJTHOU

11 IIEPEMEHHOM, PEIICHHUE JTMHEHHBIX
YpaBHEHUU
JIuHeitHOE ypaBHEHUE C OJTHOU
12 IIEPEMEHHOM, PEIICHNUE JTMHEHHBIX bubnuorexa LIOK
. https://m.edso0.ru/7f420482
ypaBHEHUH
JIuHeitHOEe ypaBHEHUE C OJTHOU
13 IIEPEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUU
14 Pemrenue 3a1a4 ¢ MOMOIIBIO bu6moreka [IOK
YpaBHEHUU https://m.edso0.ru/7f42064e
15 Pemrenue 3a1a4 ¢ IOMOIIBIO bu6mmoreka [IOK
YpaBHEHUU https://m.edso0.ru/7f420806
16 Pemienue 3a1a4 ¢ MOMOIIIBIO bubmuorexa [JOK
ypaBHEHU U https://m.edso0.ru/7f4209a0
17 KonTtponbHas padota Ne 2 o teme bubnuoreka [IOK
«YpaBHEHUS C OJHON IEPEMEHHOW https://m.edso0.ru/7f420e6e
18 Koopaunara Touku Ha npsMoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
bu6mmoreka [JOK
19 HHen0BbIE MPOMEKYTKIL https://m.edsoo.ru/7f41dff2
20 UncnoBbie MPOMEKYTKU
21 Paccrosnue mexay 1ByMsl TOUKaMU
KOOPJIMHATHOM MpsIMOit
29 Paccrosnne mexay 1ByMsl TOUKaMU
KOOPAMHATHOU MPSAMON
23 [IpssmoyronpHas cucrema bubnuoreka [IOK

KOOPpAHHAT Ha IMIIOCKOCTU

https://m.edsoo.ru/7f41el6e




IIpssMmoyromnpHas cucrema

bubmuoreka [JOK

24 KOOpJMHAT Ha IUIOCKOCTU https://m.edsoo.ru/7f41e42a
o5 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
26 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
97 [Ipumeps! rpaguKoB, 3aJaHHBIX
bopmynamu
28 Urenue rpaukoB peabHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
29 Urenue l“pa(bI:IKOB peanbHBIX
3aBUCHUMOCTEN
bubnuoreka [IOK
30 Honstite dymicuin https:// m.edso;.I ru/7f41ef06
31 I'paduk Gyaxmm
. . bubnuoreka [IOK
32 CBofictsa pyHKuHif https:// m.edsog ru/7f41f078
. . bubnuoreka [JOK
33 Cotictsa gy https:// m.edsoc%.I ru/7f41fife
N bubnuoreka [JOK
34 Juneitnias gyniuis https:// m.edsoc%.I ru/7f427282
N bubnunoreka [JOK
3 Juneitnas pyniuis https:// m.edsocl)l. ru/7f427412
36 [TocTpoenune rpaduka TUHEHHOMN bubnunoreka [JOK
GbyHKITII https://m.edsoo.ru/7f426d1e
37 IToctpoenue rpaguka IuHEHHON
GbyHKITII
38 I'paduk pynkimm y =|x|




KonTtponsnas padora Ne 3 o teme

39 «DyHKIHN
20 Crenenb ¢ HATYpaJTbHBIM bubnuorexa [JOK
II0KAa3aTeIeM https://m.edsoo.ru/7f4211de
" CremneHb ¢ HATYpaJbHBIM bubnuorexa [JOK
II0KAa3aTeIeM https://m.edsoo.ru/7f421382
4 CreneHs ¢ HaTypalbHBIM bubnnorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f42154e
3 CremneHb ¢ HATYpaTbHBIM bubnuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f4218be
a4 Crenenb ¢ HATYpAIBHBIM
ITOKa3aTeIeM
45 CBoiICTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f421382
46 CBolicTBa CTEMEHH C HATYpaJIbHBIM bubnuoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f42154e
KonTtponbHas padoTta Ne 4 o Teme
47 «CteneHs ¢ HATypaIbHBIM bubmorexa HOK
https://m.edsoo.ru/7f4218be
MoKa3aTeaem»
Peurenne ocHOBHBIX 3a/1a4 Ha
48 JIpOoOH, IPOLICHTHI U3 PEATbHOM
MPAKTUKHU
Peuienne ocHOBHBIX 3a/1a4 Ha
49 JIpOoOH, IPOLICHTHI U3 PEATbHOM
MPaKTUKU
Penienne ocHOBHBIX 3a/1a4 Ha
50 JpoOH, IPOLIEHTHI U3 pealbHOM

MPaKTUKH




Pemenyrie OCHOBHBIX 3aJ1a4 Ha

51 IpoOu, MPOLIEHTHI U3 peabHON
MPAKTUKHU
[Ipu3Haku nenMMocTd, pa3aoKeHUs
> Ha MHOKUTEJIM HATYPAJTbHBIX YHCET
[Ipu3Haku nenMMocTd, pa3aoKeHUs
>3 Ha MHOKUTEJIM HATYPaTbHBIX YUCEI
Peanbubie 3aBucumoctu. Ipsimas u
> oOpaTHas MPOMOPIUOHATBHOCTH
Peanbupie 3aBucumoctu. Ilpsimas u
> oOpaTHas MPOTMOPIIMOHATHHOCTH
Peanbupie 3aBucumoct. Ipsimas u
> oOpaTHas MPOMOPIIMOHATHHOCTH
Peanbubie 3aBucumoctu. [Ipsmas u
> oOpaTHas MPOMOPIMOHATBHOCTH
58 [IpakTrueckas padoTa
59 BykBeHHBIE BbIpAXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f41feec
60 DopmyJibl
61 DopmyJibl
[Tepemennsble. [Jonyctumeble
62 3HAUYEHMS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
63 BBIPAKEHUH, paCKPBITHE CKOOOK U bubmorexa HOK
https://m.edsoo.ru/7f41fafa
MIpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX
64 BBIPKEHUH, pACKPBITHE CKOOOK U Bubmmorexa LIOK

MpHUBCACHUC HO,HO6HBIX cjrara€MabIx

https://m.edsoo.ru/7f41fd70




[IpeoOpazoBanrie OYKBEHHBIX

65 BBIPAKEHUH, PACKPBITHE CKOOOK U
MIPUBEACHUE TTOT0OOHBIX CITAraeMBbIX
[IpeoOpazoBanrie OYKBEHHBIX
66 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEACHUE TTOT0OOHBIX CITAraeMBbIX
bubnuorexa [JOK
o7 Muorosretibt https:// m.edSO(])_.[ ru/7f42276e
bubnuorexa [JOK
o8 Muorosretibt https:// m.edSO(])_.[ ru/7f422930
69 CrnoxeHnue, BBIYUTAaHWE, YMHOKECHHE bubnuoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
20 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
- CrnoxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
7 CroxxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
7 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
24 DopmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
75 DopmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
26 DopMyIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXKECHUSA https://m.edsoo.ru/7f424fd2
7 DopMybl COKPAILIEHHOTO bubnuoreka [IOK

YMHOKCHHUA

https://m.edsoo.ru/7f4251d0




PaznoxeHne MHOTO4YIEHOB Ha

bubmuoreka [JOK

78 MHOXUTEIU https://m.edsoo.ru/7f423312
29 PaznoxxeHne MHOrO4JIE€HOB Ha bubmmoreka [{OK
MHOUTEIN https://m.edsoo.ru/7f4237fe
20 PaznoxxeHne MHOrO4JIE€HOB Ha bubmmoreka [{OK
MHOUTEIN https://m.edsoo.ru/7f4239de
g1 PaznoxeHre MHOTO4JIEHOB Ha
MHOXHUTEITHN
- KonTponsHas pabora Ne 5 o teme
"MHorouseHsI"
83 JIuHeitHOE ypaBHEHUE C IBYMSI bubmuorexa [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edso0.ru/7f427c32
g4 JIuHeitHOe ypaBHEHUE C IBYMSI bubmuorexa [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
g5 CucreMa IByX JTUHEUHBIX bubnuoreka [IOK
YpaBHEHUH C IByMsI IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
26 Cucrema IiByX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
g7 Cucrema IiByX JIMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
a8 Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU
89 Pewrenue cucrem ypaBHeHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
90 Pewrenue cucreM ypaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
91 Pewrenne cucreM ypaBHEHUI Bubmmorexa LIOK

https://m.edsoo.ru/7f4287d6




92 Pewrenne cucrem ypaBHEHUN
93 Pewrenne cucrem ypaBHEHUN
94 KonTtposneHast padota Ne 6 mo treme bubmmoreka [IOK
"CucremMa JByX ypaBHEHUI' https://m.edsoo.ru/7f421044
HroroBast kKoHTpOJbHAS paboTa /
95 Bcepoccuiickas mposepouHas bubnmorexa [TOK
p poBep https://m.edsoo.ru/7f41f50a
pabota
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
96 METOJIOB Kypca 7 Kiracca bubmmorexa [TOK
P . ’ https://m.edso0.ru/7f429c6c
00001IeHre 3HaAHNUI
[ToBTOpEHNE OCHOBHBIX MOHATHH H
97 METOJIOB Kypca 7 Kiacca,
00001IeHre 3HAHNUI
[ToBTOpEHME OCHOBHBIX MOHATUI U
98 METOJOB Kypca 7 Kitacca bubmorexa LOK
P _ ’ https://m.edso00.ru/7f429f32
00001IeHre 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATUN U
99 METOJIOB Kypca 7 Kjacca bubmorexa LHOK
FOB KYP _ ’ https://m.edsoo.ru/7f42a0e0
00001IeHrE 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJI0B Kypca 7 Kiacca,
000011eHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX TIOHITHH H
bubnuoreka [JOK
101 METOJI0B Kypca 7 Kiacca,
. https://m.edsoo.ru/7f42a27a
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kjacca,

000011eHNE 3HAHUI

https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




8 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
ara uudpoBbie
Ne i/ Tema ypoka Kontpoubnsbie | IlpakTuueckue o op
Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 Anre6 0 1
rebpaiecias Apode https://m.edso0.ru/7f430382
JomycTuMble 3HaYEHUS
2 TIEPEMEHHBIX, BXOIAIINX B 1
anredpanvecKue BbIpaKeHUs
JomycTuMble 3HaYEHUS
3 IIEPEMEHHBIX, BXOIAIMX B 1
anreOpandecKre BhIPAKCHUS
4 OCHOBHOE CBOMCTBO 1 bubmuorexa [JOK
anredpanvecKkoit 1poou https://m.edsoo.ru/7f4308e6
bu6mmoreka [IOK
5 C Oeii 1
Opattiere Apobent https://m.edsoo.ru/7f430a8a
. bu6mmoreka [JOK
6 C 0 1
Opattiere Apobent https://m.edsoo.ru/7f430f44
. bu6mmoreka [JOK
7 C 0 1
OKPpattieHie ApobeHt https://m.edsoo.ru/7f430f44
CrnoxxeHue, BBIYUTAHUEC,
bubnuoreka [JOK
8 YMHO>KEHUE U JICTICHHE 1
. https://m.edsoo.ru/7f43128c
anreOpandyeckux apooeit
CrnoxeHue, BBIYUTAHUEC,
9 HOKCHUE U JIeTICHUE 1 bubmmorexa [JOK
™ a . https://m.edso0.ru/7f4315c0
anreOpandeckux apooeit




CnosxeHue, BEIYATAHUE,

10 HOKCHHE U JICTICHUE bubmmorexa [JOK
- ! N https://m.edso0.ru/7f4318c2
anreOpandeckux Apooeit
CnosxeHue, BEIYATAHUE,
11 HOKEHHE U JICJICHUE bubmorexa LHOK
™ A . https://m.edsoo0.ru/7f431a20
anreOpandeckux Apooeit
[IpeobpazoBaHue BhIpaKEHUH,
12 coaeprKalIuX ajreopandecKue bubmorera [JOK
p p https://m.edso0.ru/7f43259¢c
npobu
[IpeobpazoBaHme BBIpaKEHUH,
13 COoZIEPKAIIMX alireOpandecKre bubmorexa LOK
p P https://m.edso0.ru/7f432736
Ipoou
[IpeobpazoBaHue BBIpAKEHUH,
14 coJiepXKaIiux aareopandeckue bubmorexa [TOK
AcpKatt P https://m.edso0.ru/7f432736
Ipoou
15 KonTtponbHas padorta Ne 1 o teme bubnuoreka [IOK
"Anrebpanyeckasi 1poon" https://m.edsoo.ru/7f431d36
16 [Tonsatue 06 upparmoOHAITBHOM bubnuoreka [JOK
qucie https://m.edsoo.ru/7f42eaaa
17 JlecsaTnuHbIe PUOITKSHUS
HPPAMOHAIBHBIX YHCETT
18 JlecsaTuyHbIC PUOITKCHHS
HPPAMOHAIBHBIX YHCETT
19 JleicTBUTEIBHBIC YKCIIa
20 CpaBHeHUE IeHCTBUTENBHBIX YHCET
21 CpaBHeHUE IeHCTBUTENBHBIX YHCET
22 KBanpatHblil KOpEHb U3 YKCIIa Bubmmorexa LIOK

https://m.edsoo.ru/7f42d452




ApupmeTrnuecKii KBapaTHBINA

23
KOpEHb
24 VYpaBHeHue Buaa x> = a
- CBoiicTBa apuPMETHIECKUX bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
26 CaoiicTBa aprMETHUECKUX bubnuorexa [JOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHue YHCIOBBIX
27 BBIPaKEHUHN, COJEPIKAIIIX bubnmorexa LOK
P ’ P https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
[IpeobpazoBaHme YHCIOBBIX
28 BBIPAKEHUH, COACPKAIINX bubmorexa OK
P > coleprail https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YHCIOBBIX
29 BBIPAXKEHUH, COJIEpKAILUX Bubmmorexa [JOK
P > ConepRam https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YHCIOBBIX
30 BBIPAXKEHUH, COJIEpKAILUX Bubmmorexa LIOK
P > CONCPA https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
31 KBanpaTHbiii TpéXuiieH
32 KBanpaTHbiii TpéxuiieH
3 Paznoxenune kBagpaTHOTO bubnunoreka [JOK
TpEXWICHA HA MHOKUTEIHN https://m.edsoo.ru/7f42fd38
34 Paznoxenue kBagpaTHOTO bubnunoreka [JOK
TPEXUWICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTtponsHas padora Ne 2 o
P " P bubnuoreka [IOK
35 teMaM "KBagpaTHbie KOpHHU.

KBanpatsslii TpexuneH"

https://m.edsoo.ru/7f42ec80




bubmuoreka [JOK

3 Kpanpartioe ypasieiiie https://m.edsoo.ru/7f42eela
37 HenonHoe kBazpaTHOE ypaBHEHUE bubnuorexa LIOK
https://m.edsoo.ru/7f42eela
38 HenonHoe kBapaTHOE ypaBHEHUE bubnuorexa LIOK
https://m.edsoo.ru/7f42eela
39 Popmyia KOpHEHW KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edso0.ru/7f42f158
20 dopMyita KOpHEH KBAIPaTHOTO bubnuorexa [JOK
ypaBHEHUSA https://m.edso0.ru/7f42f3f6
" dopmyna KOpHEN KBaJIpaTHOTO bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6moreka [IOK
42 Teopewa Buera https:// m.edso;I ru/7f42fefo
bubmuorexa [JOK
43 Teopewa Bera https:// m.edso;I ru/7f430076
a4 Pemenue ypaBHeHM, CBOAAIIMXCSA bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
45 Pemenue ypaBHeHMi, CBOIAIIMXCS bubnuoreka [JOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
46 [Ipocreiimme npo6HO- bubnnoreka [JOK
paluroHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
47 [Ipocteitmme npoOHO- bubnunoreka [JOK
paluroHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
48 Penienne TekCTOBBIX 33/1a4 C bu6mmoreka [JOK
IOMOIIBIO KBAaJAPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42f75c
49 Penienne TeKCTOBBIX 3a1a4 C bu6mmoreka [JOK

MIOMOIIIBIO KBAJIPAaTHBIX YpaBHEHUH

https://m.edsoo.ru/7f42f8f6




50

KonTtponsnas padora Ne 3 o teme
"KBanpatHsle ypaBHeHuUs"

bubmuoreka [JOK
https://m.edsoo.ru/7f4301f2

51

JIuneliHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIICHUS] YPaBHEHHIA B
LEJIBIX YUCIIax

52

JIuneliHOE ypaBHEHHE C IBYMS
MEpEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pElIeHNs] YpaBHEHUH B
LEBIX YUCIIaX

53

JIuneliHOE ypaBHEHHE C IBYMS
MepEeMEHHBIMH, €ro rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEJIBIX YUCIIax

54

Pemenue cucremM AByX JTMHEMHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU

55

Pemenue cucremM AByX JTMHEMHBIX
ypaBHEHUH C JBYMs TIEPEMEHHBIMHU

56

Pemenue cuctemM AByX JTMHEHHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU

57

[Ipumeps! pelieHus cuctem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
nepeMEeHHBIMU

58

IIpumeps! perienus cucteM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEpEMEHHBIMU

59

I'paduueckast UHTEpIIpEeTALUS
YpaBHEHHUs C IByMs [TEpEMEHHBIMU

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




U CHCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI [IEPEMEHHBIMU

Pemiennie TeKCTOBBIX 327124 C

bubmmoreka [{OK

%0 IIOMOIIIBIO CUCTEM YPAaBHEHUI https://m.edso0.ru/7f43d6d6
Pemrenne TekCTOBBIX 3a7a4 ¢

o1 IMOMOIIBIO CUCTEM YPaBHEHUI

6 Kontponsnas padora Ne 4 o teme
«CucteMbl ypaBHEHHI»
YHucnoBble HEPABEHCTBA U UX

03 CBOMCTBA
YucnoBble HEPABEHCTBA U UX

o4 CBOMCTBA

65 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK

66 MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [IOK

o7 MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
JIuHeiiHbIe HEpaBEHCTBA C OJHOM

o8 MIEPEMEHHOM U UX pEelICHUE
CucTteMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [JOK

69 OJIHOM TIEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f42cb88
Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK

70 OJIHOM TIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42cd2c
Cucrembl TUHEHHBIX HEPABEHCTB C

7 OJHOM NIEPEMEHHON U UX PELICHUE
N3o00pakenue pernieHus JMHEHHOTO

72 HEpPaBEHCTBA M UX CUCTEM Ha bubmmorexa [JOK

YUCIIOBOM MPSAMOU

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




N3o0paxkeHue penieHus TMHSHHOTO

73 HCPaBCHCTBA U UX CUCTEM Ha bubmiorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOit
KonTtponsHas padora Ne 5 o teme
74 "HepasenctBa. Cuctembl
JIMHEIHBIX HEPaBEHCTB"
bubnuorexa [JOK
7> Honstue (yHun https:// m.edSO(])_.[ ru/7f433c12
26 O6nactb onpeneneHus u bubnuorexa [JOK
MHO>KE€CTBO 3HAUeHUI (QYyHKIINH https://m.edsoo.ru/7f433d84
77 CriocoOsl 3a1anus QyHKIMMA
78 I'paduk pynkmum
29 CpoiicTBa (DyHKIINU, UX
oToOpakeHHe Ha rpaduke
%0 Utenue u noctpoeHue rpadukoB
byHKINHA
g1 [Tpumepsl rpadukoB GyHKIIHH,
OTpaXarolIUX peanbHbIe IPOIECCh
OyYHKIMH, OTUCHIBAIOLIIE MPSM
82 u ng:TH;/IO HpOHOpI_III/IIIOHaJIII:HI)I}:O bubmorexa HOK
SaBUCHMOCTH, X rpaduKt https://m.edsoo.ru/7f434bbc
83 I'unepbona
bubnunoreka [JOK
84 Tunepbora https:// m.edsocl)l. ru/7f4343e2
g5 Tpaduk GyHKIIH y = X2 bubmuoreka [JOK

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




Oynkmuu Y =X2, Yy = X3, y =YX, y =

86 |x|; rpaduueckoe pereHme Bubmmorexa LIOK
. . https://m.edsoo.ru/7f434d38
yYpaBHEHUH U CUCTEM ypaBHEHUM
87 KonTtponsHas padora Ne 6 o teme
«DyHKIHN
bubmmoreka [{OK
88 CreleHsn ¢ IeIbIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
29 Mupa (OT 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuoreka [IOK
KOCMUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKAIOIIEeM MHUPE
% CBoiicTBa CTETICHHU C IEIbIM bubmuorexa [JOK
MoKazaTesiemM https://m.edsoo.ru/7f435648
91 CBoiicTBa CTETICHHU C IEIbIM bubmuorexa [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f435648
92 CBoliCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
93 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f43599a
94 Kontponsnas padota Ne 7 o teme
«CTeneHs ¢ 1eIbIM IMOKa3aTeIeM»
[ToBTOpEHNE OCHOBHBIX MIOHITHHA U
METOJIOB KypCOB 7 M 8 KJIacCOB,
N bubmuoreka [JOK
95 0000111eHNE 3HAHUT /

Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/7f4371aa




96

Hroroas koHTpoJbHAs padoTa /
Bcepoccuiickas npoBepoyHas
pabota

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01Ienne 3HaHU|

98

[ToBTOpEHNE OCHOBHBIX OHATUN U
METO/I0B KypcOB 7 U 8 KJIacCoB,
0000111eHIe 3HAaHU I

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011eHE 3HAHUT

100

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHre 3HAHNI

bu6moreka [IOK
https://m.edsoo.ru/7f43736¢

101

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
00001IeHrE 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HppaoHaIbHBIE YHCIIa, KOHEYHBIC
1 OECKOHEYHBIE JIECATUYHBIEC IpOOH

MHO0%€eCTBO NEUCTBUTENBHBIX
YHCEI; IEHCTBUTENIbHBIC YUCIIA KaK
OECKOHEUYHbBIE JIECSITUUHBIE TPOOH

BzanMmHO oHO3HAYHOE
COOTBETCTBUE MEK1Y MHOKECTBOM
JIEMCTBUTEIIHLHBIX YHCEIT U
MHOKECTBOM TOYEK KOOPJIMHATHOM
NpAMOM

CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
apupMeTHIECKUE IEHCTBHUSI C
JIEACTBUTEILHBIMHI YU CIIAMHI

[TpubmmkE€nHoE 3HaUEeHNE
BEITUYHMHBI, TOYHOCTH MPUOIHNKEHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka v oieHKa pe3yJbTaToB
BBIUMCIIEHUN

[Ipukuaka v orieHKa pe3yJIbTaToOB
BBIUMCIIEHUN




10 KBangparnunas ¢pyHkius, e€ rpapux bubmuoreka [IOK
U CBOMCTBA https://m.edso0.ru/7f4396c6
11 KBangpatnanas GyHkims, e€ rpagux bubnuorexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f439842
12 KBangparnanas GyHkims, e€ rpagux bubnuorexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
ITapabona, KOOpAUHATHI BEPIIHHEI
13 na pa6OJIBI OCI)I:;[/IMMCT I/II/Ip brmmorexa [OK
P ’ P https://m.edso0.ru/7f439eb4
napadoJIbl
[Tapa6osa, KOOpIMHATHI BEPIITUHBI
14 mapaboJIbl, 0Cb CHMMETPUU bubnmorexa [JOK
P ’ P https://m.edsoo.ru/7f43a03a
mapadoJTbI
[Tapa6osa, KOOpIMHATHI BEPIITUHBI
bu6mmoreka [IOK
15 mapaboJibl, 0Cb CHMMETPUHN
https://m.edsoo.ru/7f43alac
mapadoJIbI
[Tapabo:a, KOOpAWHATHI BEPIIHHEI
16 napaloJibl, 0Cb CAMMETPUU Bubmmorexa [JOK
P ’ P https://m.edsoo.ru/7f43a31e
napadoJIbI
[Tapabo:a, KOOpAUHATHI BEPIIHHEI
17 mapaboJibl, 0Cb CHMMETPUHN bubmorexa HOK
P ’ P https://m.edso0.ru/7f43a526
napadoJIbI
[Tapa6o:a, KOOpAUHATHI BEPIIHHBI
18 1mapadoJibl, 0Cb CHMMETPUHU
napadoJIbI
19 Ipaduku dynkumit: y = KX, y = kx +
b, y=k/X, y=x3, y=vX, y=|X|
20 I'padukn pynkumii: y = kX, y = kx +

b, y=K/x, y=x3, y=vXx, y=|X|




I'paduku pynkumii: y = kX, y = kx +

ot b, y=k/x, y=x3, y=vX, y=|X|
29 I'paduku pynkumii: y = kX, y = kx +
b, y=k/X, y=x3, y=vX, y=|X|
93 I'paduku pynkumii: y = kX, y = kx +
b, y=K/x, y=x3, y=vX, y=|X|
24 I'paduku pynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|X|
o5 Kontponsnas padora Ne 1 no teme bubnuorexa [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
JInneiiHoe ypaBHeHue. Pemenne
26 YPaBHEHUH, CBOJALINXCS K butmmorex [IOK
. https://m.edsoo.ru/7f43bf66
JIMHEHHBIM
JIuneitnoe ypaBHenue. Pemenue
27 YpaBHEHUH, CBOASIINXCA K
JIMHEUHBIM
KBagpatHoe ypaBHeHnue. Pemienue
28 ypa];HI-II)eHHfI, Cy]fOI[ﬂH_[I/IXCH K bubmnorexa [JOK
https://m.edsoo0.ru/7f43c542
KBaJIpaTHbIM
KBagpaTtHoe ypaBHeHue. Pemienue
29 ypalfl-II)eHHﬁ, cy;)ommmxc;l K Eubmorexa HOK
https://m.edsoo0.ru/7f43c542
KBaJIpaTHbIM
30 buksagpaTHbie ypaBHEHUS Bubmorexa OK
https://m.edsoo.ru/7f43c3d0
31 bukBanpaTtHbie ypaBHEHUs bubmiorexa LIOK

https://m.edsoo.ru/7f43c3d0




IIpumepsl penieHust ypaBHEHUN

32 TPEThEN U YETBEPTOU CTEIIEHEN
pa3IoKEeHUEM Ha MHOXKUTEIH
[Ipumeps! penienust ypaBHEHUN
33 TPEThEN U YETBEPTOU CTENEHEN
pa3IoKEeHUEM Ha MHOXKUTEIH
24 Pemrenne npoOHO-paliMOHATBEHBIX bubmmoreka [{OK
YpaBHEHUU https://m.edso0.ru/7f43c9b6
35 Pemrenne npoOHO-paliMOHATBEHBIX bubmmoreka [{OK
YpaBHEHUU https://m.edso0.ru/7f43c9b6
36 Pemrenye TeKCTOBEBIX 3ama4
anreOpandeckuM METOJI0M
37 Pemrenye TeKCTOBEBIX 3ama4
anreOpandeckKuM METOI0M
38 Pemrenye TeKcTOBBIX 3ama4
anreOpandeckKuM METOI0M
39 KonTtponbHas padoTta Ne 2 o Teme
"YpaBuenus"
20 I‘II/ICj'IOBBIe HEpPaBEHCTBA U UX
CBOMCTBA
a1 YucnoBble HEPABEHCTBA U UX bubnunoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
" JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnunoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
23 JIuHelHbIE HEPABEHCTBA C OJHOU bubnuoreka [IOK
IIEPEMEHHON U UX peLICHUE https://m.edsoo.ru/7f43af08
a4 JIuHelHbIE HEPABEHCTBA C OJHOU bubnuoreka [IOK

nepeMeHHoﬁ " UX PCIICHUC

https://m.edsoo.ru/7f43af08




45

KBaI[paTHBIe HCPAaBCHCTBA U UX
pelieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

46

KBaI[paTHI)IC HCPaBCHCTBA U UX
perieHue

bubmmoreka [{OK
https://m.edsoo.ru/7f43b21e

47

KBaI[paTHI)IC HCPaBCHCTBA U UX
perieHue

bubmmoreka [{OK
https://m.edsoo.ru/7f43b5a2

48

KBa)IpaTHI)Ie HCPaBCHCTBA U UX
perieHue

49

KBa)IpaTHI)Ie HCPaBCHCTBA U UX
perieHue

50

I'padmueckas nHTepIperanys
HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b098

51

I'paduaeckas maTEpIpETALIHS
HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMHU

52

KonTtponsnas padota Ne 3 o teme
"HepaBenctna"

53

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU
U ero rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

54

YpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpaduk

bubnuoreka [JOK
https://m.edsoo.ru/7f43d0b4

55

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMS IIEpEMEHHBIMU
U €€ pellIeHne

56

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
U €€ pelIeHue




57

Cucrema AByX JIMHEHHBIX
yYpaBHEHUH C IByMs MEPEMEHHBIMHU
U €€ pelIcHue

58

Cucrema ByX JIMHEHHBIX
yYpaBHEHHH C IByMs MEPEMEHHBIMHU
U €€ pelIcHue

59

Pemenue cucremM AByX ypaBHEHU,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTENECHU

bubmmoreka [IOK
https://m.edsoo.ru/7f43d23a

60

Pemrenne cucrem ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JIPyroe — BTOPOU CTENECHU

bu6moreka [IOK
https://m.edsoo.ru/7f43d55a

61

Pemrenne cucrem ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPpyroe — BTOPOU CTENECHU

62

Pemenue cuctemM AByX ypaBHEHU,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOM cTereHn

63

I'padmueckas nnTepnperanus
CUCTEMbI YpaBHEHHI C IByMsI
MIepEeMEHHBIMU

64

Pelienne TEKCTOBBIX 3a71a4
anreOpanvecKuM crocooom

65

Pemenune TekcTOBBIX 32124
anreOpandeckuM crnocobom

66

KonTtponeHas padota Ne 4 o reme
"CucreMsl ypaBHEHHI"




CucreMbl TMHENHBIX HEPABEHCTB C

OJIHOY IIEPEMEHHOM U UX PEIICHUE 1
CucreMbl TUHEHHBIX HEPABEHCTB C 1
OJIHOY ITIEPEMEHHOM U UX PEIICHUE

CucreMbl TUHEHHBIX HEPABEHCTB C 1

OJIHOY ITIEPEMEHHOM U UX PELICHHE

TloHgaTne unciIoBOM

bubmmoreka [{OK

70 IIOCJIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue ocae0BaTeIbHOCTH

71 peKyppeHTHOU hopMyIoil u bubnuorexa LIOK

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

(dbopmynoit N-ro uieHa

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpruyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apubmernueckas u bubnuoreka [IOK
reoMeTpruyecKasl Mporpeccuu https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO YjieHa

24 apuMeTUUECKOU U bubnuoreka [JOK
reOMETPUUYECKON POrpecCuid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEpBbIX N UJIEHOB
®opmysbl N-ro ujaeHa

25 apupMETUYECKON U bubnunoreka [JOK
reoOMEeTPUUYECKON POrpeccuid, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEpBBIX N UJICHOB
®opmysbl N-ro YaeHa

26 apu(pMeTHIeCKON 1 bubnuoreka [IOK

F€OMETPUUYECKOU MTPOrPeECCU,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/7f43f0c6




77

@opMyIIbl N-To 4iIeHa
apu(pMeTHIECKON U
r€OMETPUUYECKON MPOrPeECCU,
CYMMBI IIEPBBIX N YICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f72e

78

@opMyibl N-To 4iIeHa
apu(METHIECKON 1
F€OMETPHUUYECKON MPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4ieHOB
apudmeTnyeckoi u
F€OMETPHUYECKON MPOrpecCuit
TOYKaMH Ha KOOPJAWUHATHOU
IIJIOCKOCTH

80

N3obpaxenune 4wieHOB
apuMeTUUECKOU U
reOMETPUUYECKON TPOrpecCuii
TOYKaMHU Ha KOOPJAUHATHOU
IJI0CKOCTH

81

JIMHENHBII U DKCIIOHEHIINAIbHBIN
pocTt

82

CnoxHbIe IIPOICHTHBI

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

83

CnoxHble IIPOICHTHBI

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

84

Kontponsnas padota Ne 6 o Teme
"JucnoBbIE MOCIEN0BATELHOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEHue, 06001meHne U
cUCcTeMaTH3aIlMs 3HAaHUA. 3aIUCh,
CpaBHEHHE, JICUCTBUS C




,Z[GflCTBHTCJIBHBIMPI qucJiaMu,
YUCJIIOBasd 1mmpamas

86

[ToBTOpEHUE, 0000IICHNE U
CHUCTEMaTU3als 3HaHH.
[Ipo1eHThI, OTHOIICHHUS, TTPOTIOPITUU

87

[ToBTOpEHUE, 0000IICHNE U
CHUCTEeMaTU3als 3HaHH.
Oxkpyrienue, mpuOIMKEHNUE, OIICHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETUICCKUM
CII0COO0OM

bu6moreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHuE, 0600IICHNE 1
cucTeMatusanys 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00OM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

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

91

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3aIHs 3HAHUM.
[IpeobOpazoBaHue aredpanyecKux
BBIPXKCHUH, TOMTYCTUMbBIC 3HAYCHUS

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

92

[ToBTOpEHue, 06001mEeHNE U
crcTeMaTH3aIlHs 3HAHUM.
[IpeoOpa3oBaHue anreOpanvecKux
BBIPXKCHUH, TOMTYCTUMbBIC 3HAUCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364




[ToBTOpEHuUe, 0600ImIECHNE U
CUCTEeMaTU3als 3HaHU.

bubmuoreka [JOK

73 [IpeobpazoBanue anredpanvecKux https://m.edsoo.ru/7f4446f2
BBIpAKEHUH, I0MTYCTUMbIC 3HAUCHHS
[ToBTOpEHUe, 0000MIICHNE U

94 cucTeMaTu3alus 3HaHUMN. bubnuorexa [JOK
[IpeoOpa3oBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIpAKEHUH, IOMTyCTUMbIC 3HAUCHHS
[ToBTOpEeHue, 0600IICHNE U

95 cucrtemaTusanus 3Hanui. OyHkuu: bu6mmoreka [IOK
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKINNA
[ToBTOpEeHUE, 0600IICHNE 1

9 cucrtemaTtusanus 3Hanu. OyHkiuu: bubnuorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444f44
byHKINNA
[ToBTOpEeHUE, 0600IICHNE 1

97 cucrtemaTusanus 3Hanu. OyHkiuu: bubnmuoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

98 cucreMaru3anus 3HaHui. OyHKuUM: bubnunoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

99 CHUCTeMaTH3aIys 3HaHHH. bubmuoreka [JOK

I'paduueckoe penieHre ypaBHEHUI
U UX CUCTEM

https://m.edsoo.ru/7f445516




[ToBTOpEHuUe, 0600ImIECHNE U
CUCTEeMaTU3als 3HaHU.

100 . 1
I'padmaeckoe penieHne ypaBHEHUH
U UX CHCTEM

101 Hrorosas koHTpoJbHAs paboTa 1

102 O606HUICHI/IG Y CUCTEMATHU3AIHS 1
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeImioytHATE,  coyeTass  YCTHBIE W THCBMEHHBIE  TPUEMBI,
' apudmeTHUecKue JSUCTBUS C PAIIHOHAIBHBIMH YUCIIAMU
HaxomuTh  3HA4YeHHWS  YWCJIOBBIX  BBIPAKEHHWH,  MPUMCHSTH
1.2 pa3zHooOpa3HbIe CrIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAUEHU I JPOOHBIX
BBIPOKEHUH, COJepKAIUX OOBIKHOBEHHBIC U JCCATUIHBIC APOOH
[lepexonute OT onHOW (OPMBI 3amUCH YHUCEI K JIpyrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH, B OECKOHECUHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTJaTh yncaa
BbINoNHAT NPUKUIKY U OLEHKY pe3yjbTaTa BBIYHUCICHHM, OLIEHKY
1.6 3HAYEHUM YHUCIOBBIX BBIPAKCHUN. BBINOMHATH AEUCTBUS  CO
CTENEHSIMH C HATYpaJbHBIMH MOKa3aTeNsIMU
17 [IpuMeHsTh NpPU3HAKK JEIUMOCTH, DPa3joKEHHE Ha MHOKUTEIH
' HATypaJbHBIX YHCET
PemaTth mpakTUKO-OPUEHTHPOBAHHBIC  33/Ja4yd, CBA3aHHBIE C
OTHOIIEHHEM  BEIWYHH,  MPOMOPIHOHAIBHOCTHIO  BEIUYHH,
1.8 IPOIEHTAMH, WHTEPIPETHPOBATh PE3yAbTAThl PEIICHUS 3a1ad C
y4€TOM OTPaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBbIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath anreOpanueckyl0 TEPMHUHOJOTHIO M CHMBOJUKY,
' MIPUMEHSATH €€ B MPOLIecce OCBOCHUS YUeOHOT0 Marepuania




Haxomuth 3HaueHuss OyKBEHHBIX BBIP@KEHUHW IIPU 3aJaHHBIX

22 3HAUYECHUSIX NMEPEMEHHBIX
23 Brimonsate mpeoOpa3oBaHUs LEIOTO BBIPAKEHHS B MHOTOYICH
' IPUBEIEHUEM NOJIOOHBIX CJIaraéMbIX, PACKpPbITUEM CKOOOK
BbInosHATE YMHOKEHHE OJTHOYWIEHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTOYJICH, MPUMEHATH (POPMYJBI KBajapaTa CyMMbl W KBajpaTa
pa3HoOCTH
OcymiecTBIATh  pa3OKEHUE MHOTOUYJIEHOB HA MHOXUTENIU C
25 MTOMOIIBIO BBIHECEHHS 32 CKOOKHM OOIIEro MHOXKUTENS, TPYINIHUPOBKU
CJIaraeéMbIX, IPUMEHEHHS] POPMYIT COKPAIIEHHOTO YMHOXKEHHUS
28 [IpumensTh npeoOpazoBaHusi MHOTOWIEHOB ISl pEIIEHUs Pa3InYHbIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX ITPEJMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30Bark CBOMCTBA CTENEHEN C HATypalbHBIMU MOKA3ATEISIMU
' JUTSI TIpeoOpa30BaHus BRIPAKEHUIN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHElHBIE ypaBHEHHS C OJHOW TMEPEMEHHOH, MPUMEHSS
3.1 MpaBUiIa epexoa OT UCXOIHOTO YPABHEHUS K pABHOCUIIBHOMY EMY.
[IpoBepsTh, ABISETCA M YUCIO KOPHEM YPAaBHEHUS
3.9 [IpumensaTs rpaduueckue METOAbI TPU PEHICHUU JTHUHEWHBIX
' YpaBHEHHUH U UX CUCTEM
33 [logOupars mnpumepsl TMap 4YHUCEN, SBISAIOLIUXCA PpEUICHHEM
' JIMHEHNHOTO YPaBHEHHUS C IByMsI IEPEMEHHBIMU
CtpouThb B KOOPAMHATHOM MJIOCKOCTH IpapUK TUHEHHOTO ypaBHEHHS
3.4 C ABYMSI [IEPEMEHHBIMU; MOJIB3YSICh TPaUKOM, TPUBOJUTH IPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemwatp  cuctembl JABYX JIMHEWHBIX YpPaBHEHMH C  JIByMs
' MEPEMEHHBIMH, B TOM YHCIIe TpaduyecKku
CocTaBiATh U pelaTh JUHEHHOE YPABHEHUE UM CUCTEMY JIMHEMHBIX
3.6 YpaBHEHUH MO YCIOBUIO 33J]a4H, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥ MOJIyY€HHbIN PE3yJIbTaT
4 Koopaunats! u rpapuku. OyHKmm
N300paxkaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl, 3aMMCHIBAThH

YHUCJIOBBIC IIPOMECIKYTKH HA aJII‘C6paI/I‘{eCI(OM S3BIKE




42 OTmedaTth B KOOPAMHAaTHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM
' KOOpJMHATaM
43 CrpouTts rpaduku TMHEHHBIX GyHKIUNA. CTpOUTh rpaduK QYHKIUH Y
| =[x
OnuceiBaTh ¢ MOMOLIBIO0 (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne QyHKIMY 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco® TMpeAcTaBICHHUS M aHalIU3a
4.6 nH(popMaluY, HW3BJIEKATh W HUHTEPIPETHPOBATH HHPOPMAIUIO U3
rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna u BIYUCIIECHUS
Hcnonp3oBaTh  HayajdbHbIE  IPEJICTABICHMS O  MHOXECTBE
11 JEWCTBUTENBHBIX YUCEN JUIsl CPABHEHUS, OKPYIJIEHUS U BBIYHUCIICHUH,
' n300paXkaTb JEHCTBUTENBHBIE YUCIAa TOYKAMU Ha KOOPIMHATHOM
PAMOM
IIpuMeHsaTh mOHATHE apU(METHUYECKOrO KBAJPATHOIO KOPHS,
12 HAXOJUTh KBAJpaTHbIE KOPHH, MCIIOJIB3Yyd IPH HEOOXOIUMOCTH
' KaJIbKYJIATOD, BBIMNOJIHATh npeoOpa3oBaHus BBIpa)KECHU,
coJiepKaluX KBaJpaTHbIe KOPHH, UCII0JIb3YsI CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucH OONBIIMX M MalbIX YHCENI C TOMOUIBbIO
. JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh NMOHATHE CTENEHU C LEJNBIM IOKA3aTEeJIEM, BBINOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEeHU C LENbIM
II0Ka3aTesneM




2.2

BrIMoOnHATE  TOXKAECTBEHHBIE MPEOOpa30BaHUA  pPallMOHAIBHBIX
BBIPAKCHUI HA OCHOBE IPaBWI JEHUCTBUM HAJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

2.4

[IpumensTh peoOpa3zoBaHMs BBIPAKEHUH JUI PEHICHUS PAa3IMYHBIX

3aa4 U3 MaTCMaTUKH, CMCIKHBIX IPEAMETOB, U3 peaHLHOﬁ IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrate nuHEHHBIE, KBaJpaTHbIE YPAaBHEHUS M pPalMOHAIbHBIC
YpaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYMS

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpOCTEWIIME MCCIENOBAHUS YPAaBHEHUNW M CHUCTEM
ypaBHEHUH, B TOM 4HCIE C MPUMEHEHHEM TIpaduyecKux
npe/icTaBiIeHU (yCTaHaBIUBaTh, UIMEET JIM YPaBHEHHUE WM CHCTEMa

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

3.3

[lepexomuTe OT cJHOBECHOW (OPMYIUPOBKH 3amaun K €€
anredpanvyecko MOJENU C MOMOIIbIO COCTaBJICHUSI YPaBHEHMS WU
CUCTEMBl YpAaBHEHUW, WHTEPIPETUPOBATh B COOTBETCTBHHM C

KOHTEKCTOM 33/1a4¥l TOJYy4eHHBIN pe3ynbTatT

3.4

[IpumeHsTH CBONCTBAa UHMCIOBBIX HEPAaBEHCTB Ui CpPaBHEHMS,
OIICHKH, peIlIaTh JUHEHHbIC HEPABEHCTBA C OJHON MEPEMEHHOM U UX
CUCTEMBbI, 1aBaTh IrpauuecKyr0 MLTIOCTPAIIMIO MHOXKECTBA PEIICHUN

HEPABCHCTBA, CUCTEMBI HCPAaBCHCTB

DOyHKIMHU

4.1

IloHnMaTe W HCHOJIL30BaTh (bYHKHI/IOHaJ'IBHHe IIOHATHUA N A3BIK
(TepMI/IHLI, CHUMBOJIMYCCKHEC 0603Ha‘leHI/I$I), OonpCACATb 3HAYCHHC
(1)YHKI_II/II/I 10 3HAYUCHUIO aprymMeHTa, OIPECACIISATh CBOMCTBA (bYHKI_[I/II/I

no e€ rpaduky

4.2

Crpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:

y=k/x

k/x




, Y =X?, ¥y = X3, Y = |[X|, onuCBIBaTh CBOMCTBA YHCIOBOM (YyHKIUU MO €€
rpaduxy

9 KJIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa30BaHu s
pe3yJbTara
1 Yucna v BEIYMCICHUS
11 CpaBHHMBATh W YMOPSAOUYMBATH PAlIMOHATIBHBIE U UPPAIlUOHATILHBIC
' qucia
BrinonusaTe apudmeTrdeckue NeicTBUS ¢ palliOHATBHBIMA YHCIIAMH,
1.2 codYeTasi yCTHbIE U TUCbMEHHBIE PUEMBI, BBITIOJHATD BHIYUCIICHUS C
HAPpAIMOHAIEHBIMU YHCIIAMH
13 HaxonuTh 3HaueHUs CTENMEHEW ¢ LEeNbIMH MOKAa3aTeIs MU U KOPHEH,
. BBIUYHCIISITH 3HAUEHU S YUCTIOBBIX BBIPAKEHUN
14 OKpyrisiTh  JEHCTBUTEIbHBIE  YHUCIA, BBINOJHATH  HNPUKHAKY
' pe3yJibTaTa BBIYMCICHUM, OLIEHKY YHCIIOBBIX BHIPAXKEHHUIN
2 VYpaBHEHHs 1 HEPaBEHCTBA
”1 Pemiate nuHeliHbIE M KBaJApaTHbIE YpPaBHEHUS, YpaBHEHHS,
' CBOJISIITMECS K HUM, TTPOCTEHIITNE JPOOHO-pallMOHAIBHBIC YPaBHEHUS
PemaTte cucTeMbl IBYX TMHEUHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI IByX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS
JINHEHMHBIM
Pemrate TeKCTOBBIC 3a/lauM AITreOpPandeCKHM CIIOCOOOM C ITOMOIIBIO
2.3 COCTaBJICHUSl YPABHEHHUS WJIM CHUCTEMbI JBYX YPaBHEHHI C JABYMs
MepeMEHHbIMU
[IpoBoauTh mpoOCTEHIINE UMCCIENOBAHUS YpPAaBHEHUHM M CHUCTEM
24 ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TpadUyecKux
. MpEeACTaBICHUIN (HalpuMep, YCTaHABIMBATh, UMEET JU YpaBHEHUE
WJIM cHUCTEeMa YpaBHEHHH pelIeHUs, €CIU UMEET, TO CKOJIBKO)




2.5

Pemate yMHENHBIE HEPABEHCTBA, KBAJPAaTHbIE HEPABEHCTBA,
M300paxkaTh pelIeHrue HEPABEHCTB Ha YUCIIOBOM MPSMOH, 3aIUChIBATH

peICHUEC C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucteMpl JIHMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOIIMUEC KBAaApPATHOC HCEPABCHCTBO, 1/1306pa>1<aTI> peIICHUC
CHUCTCMbI HCPABCHCTB HA YHUCIOBOM HpﬂMOfI, 3aIMUChIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPaBEHCTBA IIPH PELICHUH PA3IIMYHBIX 33434

OyHKIMU

3.1

Pacno3naBate  (DyHKIMHM  HM3y4eHHBIX  BUAOB.  IlOKa3bIBaTh
CXEMAaTHYECKH pACIOJOKEHHE Ha KOOPAWHATHOW  IUIOCKOCTH
rpadukoB Qyakiui Buma: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCHMOCTH OT 3Ha4eHUH KO3(P(PHUIIMEHTOB, ONMUCHIBATH CBOWMCTBA

byHKIMHA

3.2

[Toka3piBaTh CXEMATHYECKHA pACMOJIOKEHHE Ha KOOPAMHATHOM
MJI0CKOCTH TpadukoB GyHKIMN Buma Y = VX, Y = [X| u onuceBaTh

CBOMCTBA (PYHKIIHI

3.3

Crpouth M u300pakaTb CXeMaTHYEeCKH T'pauKu KBaJpaTHUHBIX
(yHKIIMHA, OMUCHIBATH CBOWMCTBA KBAAPATHYHBIX (DYHKIHMH MO HX

rpadgukam

3.4

PacnioznaBate kBagpatuyHylo GYyHKIUIO 10 ¢GopMmyle, MPUBOAUTH
OpUMephbl KBAaJIpaTUYHBIX (PYHKUIUN U3 peanbHON >KU3HH, (PUUKH,

TreoOMETpUn

Apudmernueckas U reoOMeTpHUecKas POrpeccuu

4.1

Pacrnio3naBats apI/I(bMeTI/I‘ICCKYIO U TCOMCTPUYCCKYIO IPOTpeCCUun

IIpH Pa3HbIX crocobax 3aJaHus

4.2

BbINONHATE BBIYMCICHHUS C HUCHOJb30BaHHWEM (GOpMya N-ro 4jeHa
apu(pMeTHUECKOW U FreOMEeTPUUECKOI Mporpeccuii, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTL YJICHBI OCICa0BATCIIBHOCTHU TOYKaMH Ha

KOOpHHHaTHOﬁ IIIIOCKOCTH




4.4

Pemrate 3aga4u, CBA3aHHBIC C YHUCJIOBLIMHU IIOCIICA0OBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadu Hu3 peaanoﬁ KHN3HHU (C HCIIOJIB30BaHHUECM

KaIbKYJIATOPA, HU(DPOBBIX TEXHOJIOTHUH)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jlpo6u OOBIKHOBEHHBIE U JIECSITUUHBIE, NEPEXO] OT OJHOM (OPMBI 3alUCU
1.1 npobeit k npyroi. IloHsTHe panMOHANBHOTO 4YHCIA, 3alHCh, CPABHEHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue 1eHCTBUS ¢ pallMOHATILHBIMU YKCIaMUy. Penienue 3anayd u3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpoOHU
13 Crenenb Cc HaTypaJbHBIM I[OKa3aTeleM: OIpeNelieHue, MpeoOpazoBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3anKch MPOLIEHTOB B BUAE IpOOH U IpoOU B BUJE MPOIEHTOB.
' Tpu OCHOBHBIE 33/1a4M HAa IPOLICHTHI, PEILICHNE 33]1a4 U3 PEAIbHON PAKTUKN
15 [IpuMeHeHne NpHU3HAKOB JEIMMOCTH, pa3JIOKEHHE HAa MHOXHUTEIH
' HaTypaJbHBIX YUCET
16 Peanpubie  3aBucuMOCTH, B TOM 4ucie TpsimMas W oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUs
21 [IepeMeHHBbI€, UNCTOBOE 3HAUEHUE BBIPAKEHHUS C IEpEMEHHOM. JlonmycThMble
' 3HAUYEHMS IEPEMEHHBIX
25 [IpencraBienre 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BUAE (DPOPMYIIBL.
. Boruncnenus no hopmynam
23 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPOKEHUH, TOXKIECTBEHHO paBHbBIE
' BBIpa)KEHUS
2.4 CBoJicTBa CTENEHM C HATYPAIBHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOTOWIEHBI. CTenens MHOrowieHa. Clio’keHne, BBIYUTaHUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMysbl COKpAIIEHHOIO YMHOJKEHHWS: KBaapaT CyMMBl M KBajapar
2.6 pazHoctH. dopmyna pa3HOCTH KBaapaToB. PaznoxkeHne MHOIOUYIEHOB Ha
MHO>KHUTEIN




3 YpaBHeHUS
31 VYpaBHeHHe, KOpPEHb ypaBHEHHs, IpaBHJa NpeoOpa3oBaHUS YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOe ypaBHEHME C OJIHOW IMEPEMEHHOM, YHMCJIO KOPHEH JMHEWHOIO
' YpaBHEHUS, PEIICHNUE JIMHEUHBIX YPABHEHUN
33 CocraBieHue ypaBHEHUH 10 YCIOBUIO 3aaui. Perienre TeKCTOBBIX 3a/1a4 C
' IIOMOIIBIO YPABHEHUI
3.4 JIunelHOe ypaBHEHHE C JBYMs NIEPEMEHHBIMU U €T0 rpauk
Cucrema JOByX JTUHEHHBIX ypaBHEHUN C JBYMS NepeMeHHbIMU. Pemenue
3.5 CUCTEM ypaBHEHUH crocoOoM noAcTaHOBKU. [IpuMepsl pereHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMoit
49 Hucnossle mpoMexyTKH. PaccTosiHue MeX 1y IByMsI TOUKaMH KOOPIMHATHOMN
' psAMOM
43 [IpsimoyronpHas cuctema koopauHaT, ocu OX u Oy. AGcrucca U opauHaTa
' TOYKU Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHue rpadmKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkuuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pynkouu y = [X|
47 I'padudueckoe pelieHne JIHUHEHHBIX YpaBHEHUHW W CHCTEM JIMHEWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 UYucna u BBIYMCIEHUS
11 KBangpatHblii kopeHb u3 uucia. IloHaTHe 00 MppalMOHANIBHOM 4YHCIIE.
. JlecsaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(pMeTHYECKMX KBaJpaTHBIX KOpHEM W MX NpUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHCJIOBBIX BBIPAXECHUI U BBIYHCIICHUSIM.
JlericTBUTENBHBIE YHCIIA




1.3 Crenens c 11eJIbIM TIOKa3aTenieM U e€ cBoiicTBa. CTaHaapTHAs 3alUCh YKCIIa
2 AnreOpandecKkue BEIPaXKECHHS
91 KBagparHelli TpEXWwIEH, pas3JIOKEHUE KBAJAPaTHOIO TPEXWICHA Ha
' MHOHTEITN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpandeckoit Apoou
2.3 CrnosxeHue, BBIYUTaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
2.4 PannonanbHbIe BEIpaKE€HUS U UX IIpeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpIIpETAlIAS YPABHEHUH C JIBYMS TIPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX YPaBHEHUM C ABYMS epeMeHHbIMU. [[prMepsl pelieHus: CucTemM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIocoOoM
3.6 UwucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJJHOM IEPEMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUA
i1 [Tonstne Qynkuuun. OOMacTh oOmNpeAenaeHUs U MHOXECTBO 3HAYCHHI
. ¢bynakun. CriocoObl 3a1anust QyHKIUN
4.2 I'paduk Pynkiuu. Urenue cBorcTB HyHKINH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAIOIMINUX peaTbHbIE TPOIECCH
a4 OyYHKIMK, OMKCHIBAIOUIME MPSAMYI0 U OOpaTHYI NPOMOPLUOHAIBHbIE
. 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x?,y = x3
4.6 Oyukuuu Yy = [IX, Y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KITIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 ParmonanbHple umncnia, MppalMOHATBHBIC YHCIA, KOHEUHBIE W OECKOHEYHBIC
' JECATUYHbIE JPOOU
MHOKECTBO  JACUCTBUTENBHBIX  YHUCEN, JICHUCTBUTENIbHBIE YHCIA  Kak
19 OCCKOHEYHBIE JIeCATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXAY MHOKECTBOM JICUCTBUTEJIBHBIX YHUCE W KOOPIAMHATHOM MPSMOM.
CpaBHEHHE IEUCTBUTEIBHBIX YUCEI
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
Wsmepenust, npubamxeHus1, OlIeHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyXkatomeMm mupe. [IpubnuxéHHoe 3HadeHHE
' BEJIMYMHBI, TOYHOCTH puOImkeHust. Okpyrienue yucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 YpaBHEeHUs ¢ OAHOM MepeMeHHON
2.2 JIuneitnoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBAIPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHus: ypaBHEHUM TpPETbel U
' YeTBEPTOU CTENEHEN Pa3ioKEeHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPABHECHUIH
2.6 Cucrembl ypaBHCHUH
2.7 VYpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewienue cucrem IByX JTMHEHHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU
29 Pewienne cucrem IByX ypaBHEHMi, OJTHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpHIpETALIS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 33124 aNreOpandecKuM CIiocoooM
212 UucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJJHOM MEpEMEHHON
2.14 Pewrenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHbsle HEpaBeHCTBA




I'padmyeckas wHTEpIIpeTauss HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS

2.16
IIEpEMEHHBIMU

3 OyHKIUU

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

3.2 I'padukn dpynxumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumit y=K/x, y = X® u ux cBoicrBa

3.4 I'paduku QyHkuuii , u ux cBoiicTBa
4 UucnoBele MOCIEA0BATENbHOCTH

41 Omnpenenenre u crnocoObl 3a/1aHNs YUCIOBBIX MOCIEI0BaTENbHOCTEN. 3ajaH1e
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIion U Gopmysioil N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro uieHa apUPMETHUECKON
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccuss. @Popmynsl N-TO  4YjI€HA TIE€OMETPUYECKOU
' MIPOrPECCUH, CYMMBI TMEPBBIX N UIEHOB

14 N3obpaxenne 4ieHOB apuPMETHYCCKON W TEOMETPUUYECKOW MpOrpeccuit
' TOYKaMU Ha KOOPJAUHATHOM TJIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIbHBINA POCT

4.5 CnoHbIE POIICHTHI




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

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh IOHATHUAMH: MHOXKECTBO, IT0JMHOKECTBO,
Olepaly HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATh IOHATHUIMMU:
rpad, cBs3HBIN rpad, AepeBO, LUK, NPUMEHITh WX MPU PEUICHUU
3aJad; YMEHHE HCIOJb30BAaTh IpaUuecKkoe IMpeACTaBICHUE
MHOXECTB Il OIMCAaHHs PEAIBHBIX IPOLECCOB M SIBICHUH, NpHU

PELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX MTPEIMETOB

YMeHue onepupoBaTh MOHATHAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HABAThb WCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, NPHUBOJNUTH NPHUMEPHl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBath MOHATUSAMU: HaTypallbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCET, MPU3HAKU
JEIMMOCTH, 1eJI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIM BUJ YKCIIA, pallMOHAIILHOE YUCIIO,
UPPALMOHATIBHOE YHCIIO, apu(METUYECKUN KBaJApPaTHBIH KOPEHB;
YMEHHE BBIMOJHATH JEMCTBUS C UYUCIAMU, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATH YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHE JAelaThb NPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHIMH: CTETIEHb C LIEJIBIM MOKa3aTeseM,
apudmeTnyecKuil KBaIpaTHbI KOPEHb, MHOTOUWIEH, alredpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHU
OoJsbllIe €IUHMIIBI; YMEHHE BBINOJHATH PacuéThl HO (dopMmynam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHAMHU, PA3JI0KEHNE MHOTOWIEHA HA MHOXXHUTEIH, B
TOM YHCJIE C HCIOJIb30BaHHMEM (OpMya pPa3sHOCTH KBaJApaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHITUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JMHEHWHBIE U KBAJPATHBIC YPABHEHHS,
JIpOOHO-pallMOHATILHBIE YPABHEHUSI C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHbBIE HEPABEHCTBA U KX CUCTEMBI,
KBaJI[paTHBIE W JPOOHO-pallMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE PU PEMIEHUU 3a/1a4 U3 APYTUX MPEIMETOB
U TPAKTUYECKUX 3a/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O U KOOPAUHATHYIO TIJIOCKOCTH JIJISI M300pa)KeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAMU: QYHKIMS, TpaduK QYHKINU, HYIU
GbyHKINH, MPOMEXYTKA  3HaKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHHWs, HawOOJbIIee W HAWMEHbIIEE 3HAUYCHUS
GbyHKINN; yMeHHue OTIEpUPOBATH TIOHSITUSIMH npsmast
MPONIOPIIMOHALHOCTB, JIMHEHHAST QYHKINS, KBaApaTUIHAS (DYHKITHS,
oOpaTHas MPOMOPIUOHATBHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpaduku  QYHKIUNA, HWCIOJIB30BaTh TrpaduKd s
ONpENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, IUISl PELICHUS
3a/a4 U3 IpYrux y4yeOHbIX MPEAMETOB M pEalbHOMN KHU3HU; YMEHUE

BbIpaXkaTh GopMyTIaMH 3aBUCUMOCTH MEXIY BEJIMYMHAMU

Ymenue OTIepUpOBAThH MOHSTUSAMH: MOCJIeI0BATENbHOCTD,
apudmernyeckass W TeoOMETpUYecKass IMPOrPEecCHH; YMEHHUE
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEHN, (DOPMYIBI CYyMMBI U
oOl1ero 4ieHa Ipu pelIeHud 3a/1ady, B TOM YHUCIe 3a/1ad U3 JPYTux

y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue peuiaTh 3aJa4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha IIPOLCHTLI,
JOJIM KW 4YaCTH, ABHXKXCHHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3a/la4U U3 obnactu YIIpaBJICHHUSA JIMYHBIMU
U CEMEUHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIOBHUIO 3aJia4H,
HCCJICA0BATh NMOJIYYCHHOC PCUICHUC U OLICHHUBATDH HpaB,Z[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: GUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




MPSIMOYTOJIBHBIN TPEYroJbHUK, MEAHaHa, OMCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
YMEHME pellaTh 3aJa4d, B TOM YHUCIIE U3 MOBCEIHEBHOM >KM3HH, Ha
HAXO0/IEHUE T€OMETPUUECKUX BEJIUUHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB ¢uryp u haktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
Yyroll MEXIy NpPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKITUS,
nogobue  guryp, 1OJOOHBIE  TPEYroJbHUKH,  CHUMMETpPHUS
OTHOCHTEIIbHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh |

NEPHNCHAUKYIAPHOCTD IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJl
(BenMuuHA yIiia, CHHYC U KOCHHYC yrja TPeyrojbHHKa), TUIOIIA/lb;
YMEHHE OIICHUBATh pa3Mepbl PEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATh (OpMyNbl MepUMeTpa U IUIOLAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajuiesienueia; YMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMy [ludaropa, TpuroHomerpuyeckue COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMeHne wu3o0paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIC (PUTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB W AJIEKTPOHHBIX CPEJICTB TI0 TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: HTPAMOYTOJIbHasE CHUCTEMaA
KOooOpAuHAaT, KOOpAWUHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAIAPHOC IIPOU3BCACHHUC
BCKTOPOB; YMCHHUC HUCIIOJIB30BATH BCKTOPbBI W KOOPAWHATBHI JIA
IMPEACTABJICHHUA AAHHBIX W PCIICHUA 3a/la4, B TOM YHCJIC U3 APYIrUX

y‘Ie6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

14

YmMmenue ONICpUpPOBAThL IMOHATHUAMU: CTOJIOMKOBEIE U KPYIr'OBBIC

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




HanOoJIbIIee U HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIINIO, TPEACTABICHHYI0O B TabiHMIaXx W Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapAKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SIBIIGHUW; YMEHHME paclo3HaBaTh HW3MEHUYUBBIE BEJIIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMBIT (CIydalHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBbITHE (DJIEMEHTAPHBIM HCXO)
CIIy4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIydallHBIX COOBITHII B ONbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHM30BaHHOTO Iepedopa U ¢ KCIOJIb30BAaHUEM
MpaBUJIa YMHOXEHHS, YMEHHE OLIEHUBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJIECHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOIAIINN W3YYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJAUTH MPUMEPHI MATEMATUYECKIUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTeMAaTHKU
B HCKYCCTBE, OIMCHIBATH OT/CIbHBIC BBIJAIONIUECS PE3yJIbTaThl,
MOJIYYCHHBIC B XOJIC Pa3BUTH MAaTEMAaTHKH KaK HAyKH, NPUBOIUTH
OpUMEpbl  MATEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky enuMOoCTH HEIbIX YUCE

1o OOBIKHOBEHHBIE W JIECATUYHBIE  JpOOM, TIPOLEHTHI, OECKOHEUHBIC
' MepUOANYECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpaliyd ¢ PalMOHATbHBIMU
' YUCIIaMH

14 JletfictButenbHple unciia. ApupMETHYECKHE OTEPaAlUH C JIEHCTBUTEIHLHBIMU
' YUCIIaMH

Le [IpubmmxkE€HHBIC BBIYKMCICHUS], TPaBUJIA OKPYIJICHUS, TMPHUKUAIKA W OICHKA
. pe3yJbTaTa BIYUCIECHUN
2 AnreOpandeckue BhIpaXKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c nenbiM mnokazateneM. CTeneHb C palOHaJIbHBIM MOKAa3aTEJEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 AnrebOpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-palnoHanbHbIe ypaBHEHUsA. CHCTEMbl U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBl M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnosle MOCIE10BATETLHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN




Apudpmernueckass M TeoMeTpHueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crnocoOer 3amanus  ¢GyHkKOuH. [paduk  Qyakoum.  OO6macTh
OTIpe/IeNIeHNUs] U MHOXKeCTBO 3HaueHui ¢pyHkimn. Hynmu dyaxmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MakCUMyMBI H
MUHUMYMBI (pyHKIMU. Hambonbliee n HauMeHblIee 3HaueHHE (QPyHKIMU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunathnas npsimas
6.2 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




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

* Maremartuka. Anre0pa: 7-i1 kjacc: 0a30BbIM ypoBeHb: yueOHUK; 15-¢ uznanue,
nepepaboranHoe MakapsiueB FO.H., Munntok H.I'., HemkoB K.W. u np.; non
penakmuent TemskoBckoro C.A. AknuoHepHoe oOmectBo «M3aaTenbcTBO
«IIpocBenieHue»

* Maremartuka. Anre0pa: 8-i kiacc: 0a30BbI ypoBeHb: yueOHUK; 16-¢ u3nanue,
nepepaborannoe MakaperueB FO.H., Munmtok H.I'., HemkoB K.W. u np.; mon
penakuueir TemsxoBckoro C.A. AkunuoHepHoe oOmectBo «M3marenbeTBo
«IIpocsenieHue»

* Maremartuka. Anrebpa: 9-it kimacc: 0a30BbIM ypoBeHb: YueOHUK; 15-e n3nanue,
nepepaborannoe MakaperueB FO.H., Munmtok H.I'., HemkoB K.W. u np.; moxn
penakuueir TemsxoBckoro C.A. AkunuoHepHoe oOmectBo «M3marenbeTBo

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

* ['mazkoB FO. A. CamocTosiTeNnbHBIE U KOHTPOJIbHBIE PAOOTHI 10 anredpe: 7 Kiiacc:
k yueOnuky FO. H. MakapseraeBa u nap.; mox pea. C. A. TenskoBckoro «Anredpa 7
kiace». I'OC (x HoBomy yuebnmky) / FO. A. I'maskoB, M. . 'anamBummu. 2-¢
u3., mepepad. u gom. - M. : MU3narensctBo «Ox3ameny, 2024. - - 190, (2] c. (Cepus

«Y4eOHO-METOUYECKUI KOMILIEKT)



* Epuna T. M. Pabouas tetpanp no anredpe. B 2 4. Yacts 1: 7 kinacc: Kk yueOHUKY
1O. H. MakapsiueBa u np. «Anredpa. 7 kiacey. ®I'OC (k HoBomy yueOHuUKy) / T.
M. Epuna. - 5-e uza., nepepad. u jgom. - M. : U3gatensctBo «Ok3amen», 2023. --
95, [1] c. (Cepust «YueOHO-METOJUYECKUI KOMILIEKT).

* ['nazkoB FO. A. CamocTosiTeIbHBIE U KOHTPOJIbHBIE pabOTHI O anredpe: 8 Kiacc:
k yueonuky 0. H. MakapsiueBa u ap.; noa pen. C. A. TensakoBckoro «Anredpa 8
kinace». ®I'OC (x HoBoMy yuebHUKy) / FO. A. I'mazkos, M. {. I'anamBuiu. 2-¢
u3., mepepad. u not. - M. : U3patensctBo «OK3ameny, 2024. - - 190, (2] c. (Cepus
«Y4eOHO-MeTOANYECKII KOMIUIEKT))

* Epuna T. M. PaGouas tetpanp no anredpe. B 2 4. Yacts 1: 8 kimacc: k yueOHUKY
10. H. MakapsiueBa u np. «Anredpa. 8 kimacey. ®I'OC (xk HoBoMy yueOHuKy) / T.
M. Epuna. - 5-e u3n., nepepad. u gom. - M. : U3narensctBO «OK3ameny, 2023. --
95, [1] c. (Cepust «YueOHO-METOIUIECKUN KOMILICKT).

* ['nazkoB FO. A. CamocTosiTeNbHBIE M KOHTPOJIbHBIE Pa0OTHI 10 anredpe: 9 kiacc:
k yueOnuky 0. H. Maxkapsruea u nip.; mon pea. C. A. TensikoBckoro «Anredpa 9
kiace». I'OC (x HoBomy yuebnuky) / FO. A. I'mazkoB, M. . 'anamBummu. 2-¢
u3., mepepad. u gom. - M. : M3narenbcTBo «Ok3ameny», 2024. - - 190, (2] c. (Cepus
«Y4eOHO-METOAMUECKUAN KOMIUICKT)

* Epuna T. M. Pabouas tetpanp no anredpe. B 2 4. Yacts 1: 9 knacc: k yueOHUKY
1O. H. Makapsruesa u ap. «Anredpa. 8 kmace». @I'OC (k HoBomy yueOHUKY) / T.
M. Epuna. - 5-e u3n., nepepad. u gomn. - M. : U3narensctBo «Ox3amen», 2023. --

95, [1] c. (Cepust «Y4eOHO-METOIMUECKUN KOMILIEKT)).



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

-Poccuiickas anextponnas mkonaa URL: https://www.resh.edu.ru/

-buodnuoreka IIOK https://m.edsoo.ru/

-https://oge.sdamgia.ru
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