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HOACHUTEJIBHAS 3AIIUCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3YUYECHUE JAPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOAOJKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. Pa3Butre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamyecKux
abcTpakiuii, criocode OTpakeHHs] MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJISl alaliTallii B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3ydyenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITETIbHOW  JICITEIbBHOCTH  00YyYaloIMXCcs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaau3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpyktype mnporpammel yueOHOro Kypca «Ainredpa» s OCHOBHOTO
o01iero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna U BBIYMCICHUSY, «AJreOpandecKkue BhIPAKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCyXk/1aTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Auredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOTo 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOIIHUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaroImuxcs
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS



CBA3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMU, (POPMUPOBAHHEM
IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaIOLIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BhIpaKeHHH. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTeMaTHUKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOEHHMS Kypca HWH(GOpPMATHKH, M OBJaJCHHE HaBbIKAMU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMUMHCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeH MaTeMaTHYECKON MOJeH
JUTSL OMIMCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYy4YaIOIIHUXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIE pa3leibl COIACPIKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXOJ OT OAHOW (POPMBI 3aNUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypalbHBIM [IOKa3aTeJIeM: OIpelaesieHne, Npeodpa3zoBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEITMYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWwIeHbl. CteneHb MHOTOuIeHa. CI0KEeHUE, BBIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja TPeoOpa3oBaHUS ypaBHEHWSI,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

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



DyHKUUH

Koopaunara Toukn Ha npsmoil. UuciioBsle TpoMexKyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue Qynkuuu. I'paduk
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'paduueckoe peiieHre ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuuHble TPUOIMKEHHST UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJire0panyvecKne BbIPaKeHUsI

KBagpaTHblii  TpE€XwieH, pa3JIOKEHHE  KBaJpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs IE€PEMEHHBIMU. lIpuMepbl peleHuss cucrem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUA

[Tonsitne ¢ynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUIHMA, OTPa)KAIOMIUX pPeaJTbHbIE IPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
3aBHCHMOCTH, uX rpaduku. Pyukuun Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmionanpHbie ynciaa, UppalMOHAIBHBIC YMCIIA, KOHEYHbIE U O0€CKOHEYHBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENBbHBIX 4YHCEN, apudmeTuyeckue JeUCTBHUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TIPOILIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucel. [Ipukuka v oleHKa pe3yabTaTOB BEIYUCICHUI.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHuss ypaBHEHUN TPETbEH U YETBEPTOU
CTEIEHEW pa3JIoKEHNEM Ha MHOXKHUTENH.

Pemenne npoOHO-palMoHaIbLHBIX ypaBHECHHH. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem OBYX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pellienue cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas ¢ynaknusa, e€ rpaduk u cBoiicTBa. [lapabGoma, KoopauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH apadoIbl.



Ipaduxu pyrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x|, 1t ux
CBOMCTBA.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOW IIOCKOCTHU. JIMHEHMHBIM M SKCIOHEHIMAIBHBIA POCT.

Ci1oHBIE IPOLICHTBHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaxJaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU MPAKTHUYECKUX 3a7a4
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU O0pPa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4eCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTAIlME B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBUIIM3AIUHU,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIeKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpefbl, IUIaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUH KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEoOpPa30OBHIBATh  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM  JJIsL  BBISBICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASMIMN ¢ Yy4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HWCKOMOE W JaHHOE, (OopMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 00OOIIECHUST M BBIBOJIBI IO PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TpeacTaBieHHs WHGOpPMAIMK W WIUTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI
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BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMyITHpPOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXXJ1aTh TPOIIECC M PE3YJIBTAT PabOThI, 0000IIATh MHECHHUS HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CHOCOO PEIICHHS ¢ y4ETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peuieHrus MaTeEMaTHYECKOW 3a/1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
1 YCJIOBHUAM, OOBSICHATH MPUYUHBI TOCTHXKEHUS WJIM HETOCTHXKEHUS TIEIIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.
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NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIINE
MIPEIMETHBIE PE3yJIbTATHI:

Yucia v BbIYMCICHUS

BbIMOJTHATH, cOYeTass YCTHbIE W THChbMEHHBIC NMPUEMBI, apuMeTHUECKHEe
JEHCTBUS C PallMOHATIBLHBIMY YHCIaMHU.

HaxomuTe 3HA4YCHWS YHCIIOBBIX BBIPAKCHHH, TPUMEHITh Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIUYMCIICHUS 3HAYCHHWH JTPOOHBIX BBIPAXKCHUH, COIEPIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexoauTh OT OJHON (OPMBI 3aMKMCH YHCET K APYroi (mpeoOpa3oBHIBATH
JCCATUYHYI0O Jpo0b B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B JICCATHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO TPOOBb).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIIA.

OKpyrJTh yncna.

BBITIOJIHATE IPUKUAKY W OIEHKY pe3yjibTaTa BHIYMCICHUH, OIICHKY 3HAYCHUIH
YHUCJIOBBIX BBIPOKCHHH. BBIMONMHATH JEHCTBHS CO CTEHCHSAMHU C HaTypaJTbHBIMH
MOKa3aTeISIMU.

[IpumeHsAT,  TpU3HAKU  JEIUMOCTH,  pa3JioKeHHE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCET.

PemaTe npakTUKO-OpUEHTHPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIMOHAIBHOCTRIO BEIWYWH, NPOIEHTAMHU, HWHTEPIPETUPOBATDH
pE3yNbTAThl pelIeHUs 3a7a4 C YYETOM OrpaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredOpanveckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B Iipoliecce OCBOCHHS yueOHOTo MaTepurana.

Haxonute 3HaueHWsT OyKBEHHBIX BBIPAKCHM TpPHU 3aJaHHBIX 3HAYCHHSIX
MEePEMEHHBIX.

BreimonHATh  mpeoOpa3oBaHUS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BrImoHATS yMHOXKEHHWE OJHOYJICHA Ha MHOTOYWIEH W MHOTO4YJIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIsATh Pa3IOKEHHE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEero MHOMXHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHUsT (POPMYIT COKPAIEHHOTO YMHOKCHHUS.

[TpumensTs nmpeoOpa3oBaHusi MHOTOWICHOB JJIsi PEIICHUS Pa3TUYHBIX 3a7a9
W3 MaTeMAaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON TIPAKTUKH.
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Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IMOKA3aTEIAMMU IS
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHEeHUA U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOU IIEPEMEHHOM, IIPUMEHsS IpaBuia
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIIBHOMY emy. IIpoBepsTh, sBiIseTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

[lonOupaTh mnpuMepsl MNap YUCEN, SBIAIOIMIMXCA pPEIICHUEM JMHEHHOTro
YpaBHEHUS C ABYMS EPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsl IBYX JIUHEHHBIX YPABHEHUH C JBYMs NIEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBiAiTh M pemaTh JUHEMHOE YpPAaBHEHUE WM CUCTEMY JIMHEWMHBIX
YpPaBHEHWW MO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y MOJTYyYEHHBIA pE3yJIbTarT.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TOMOINBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, PACCTOSIHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIUM MO 3HAYECHUIO €€ apTryMEeHTa.

[TorumaTe rpaduyeckuii cmocod MpeacTaBICHUS W aHalW3a WHGOpMAINH,
W3BJICKATh U MHTEPIPETUPOBATH UH(POPMAIUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOIMICSA TIOJIYYUT CICAYIOIIHAE
MIPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp3oBaTh HavalbHBIE NMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YHCeJT JUIsl CPABHEHUSI, OKPYTJIICHHUS M BBIYUCICHUHN, N300paxaTh JTCHCTBUTEIbHbIE
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMensaTy noHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJHSITH
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npeoOpa3oBaHus BBIPAXKEHUN, COJACPKAIIUX KBAJApPATHbIE KOPHU, HCIOJIB3Ys
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3anucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt uncna 10.

AJire0panydecKue BbIpasKeHU s

[IpuMeHsAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesieM, BbBINOIHATD
peoOpa3oBaHus BRIPAXKECHUM, COJIEPKAITUX CTETICHHU C LIEJIBIM IMOKa3aTeIeM.

BbINOMHATE TOXKJIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATLHBIX BBIpAKEHUN
Ha OCHOBE TMIPaBUJI JCHCTBUI HaJ MHOTOUYICHAMH U aJIre0pandecKUMu APOOsSIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[IpumMensTh IpeoOpa3zoBaHus BHIPAKESHUN IS PEIICHUs Pa3IuYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEXKHBIX TIPEJMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC ypaBHEHUS M PallMOHAJIbHBIE YpaBHEHWS,
CBOISIIITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOAUTH TIpOCTEHIIINE HUCCICIOBAHUS YPaBHEHUN W CUCTEM ypaBHEHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
JU ypaBHCHUE WIM CHCTeMa YPaBHEHHU pEIICHMs, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIETM C TIOMOIIBIO COCTaBJIEHUS YpPaBHEHUS WJIM CHCTEMBbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTart.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyuecKkyo MILTIOCTPALMI0O MHOXKECTBA PEUICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHHMsI), OMPEACIITh 3HaUYeHHE (YHKIUHM TO 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX GYHKIIUN BUIA:

y = kiX, Yy = X2, ¥y = x3,y = [X|, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYUBATH PAIMOHAIIbHBIE U UPPALIMOHATBHBIE YHCIIA.

14



Boinonusate apudmMeTnueckue ACHUCTBUS €  PAIMOHAIBHBIMU  UYUCIAMU,
coyerass YCTHbIE H IIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
APPALUOHAIIBHBIMU YUCIIAMU.

Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKAa3aTelsiIMU MU KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraatTh JEUCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY peE3yJbTaTa
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpaBHEHWS, YPAaBHEHUs, CBOISIIHUECA K
HUM, NPOCTEHNIINE APOOHO-PAITHOHATBHBIC YPABHEHUSI.

Pemars cucrembl NByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMHU H
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  anreOpaMvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

[IpoBOaUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pEllIEHHE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUNICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEeMBbI
HEPABCHCTB HA YKMCJIOBOW MPSIMOM, 3aMMCHIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DyHKUUMA

Pacno3naBath (YHKIIMM HW3Y4EeHHBIX BHUJOB. [loKa3piBaTh CXEMaTHYECKU

pacIooKeHHEe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIWH Buga: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKWA KBAaIPATHUHBIX (YHKIIUM,
OTHCHIBATH CBOWCTBA KBAJPATHUHBIX (DYHKIMI 10 UX Tpadukam.

PacrioznaBaTh kBagpaTndHyro QyHKIHIO 1O (Gopmyse, MPUBOIAUTH MPUMEPHI
KBQIPaTUYHBIX (YHKIIMNA U3 peaTbHON KU3HU, QU3UKH, TEOMETPHH.

YucaoBbie MOCI€10BATEIbHOCTH U MPOTPeCCUN

PacriozHaBaTh apuMETHUECKYyI0 W TEOMETPHUECKYI) TPOTPECCUU TPH
pa3HbIX crlocobax 3aJaHusl.
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BbINOJNHATE  BBIYMCIEHHS C  HUCINOJIb30BaHMEM (opMyn N-ro 4jeHa
apu(pMETHUYECKON U FE€OMETPUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.
N300pakaTh wi€HBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM

IITTOCKOCTH.
Pemats 3agadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1a4U M3 PeaTbHOH JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOpA, ITUGPOBBIX
TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/mn HaunmeHnoBanue pa3aesioB H T€M NPOrPaMMbI Koutposibheie | [IpakTHueckue (undposeie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
1 q .P 2 1
HcJla ¥ BBIYKCICHUS. PalimonanbpHbIe yucia 5 0 httos://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AnreOpandeckre BhIpaKEHUS 27 1 0 htts://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHIA I HEpaBeHcTBa 0 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1 0
OOPJHHATSL H rpaHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 I1 000 6 1 0
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 5 0
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8 KUIIACC

KosunuecTBO Yacos DJIeKTPOHHBbIE
Ne n/n HaunmeHoBaHue pa3iesioB H TEM MPOrpamMMbl Koutposbheie | [IpakTHueckue (unporrie)
Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 q .K 1
ucIia v Berancienus. Kagparusie KOpHU 5 0 0 httos://m.edsoo.ru/7fA17af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 0 0 bubmmoreka [IOK
MoKazaTesemM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BelpaxkeHus. KaapaTasiii 5 1 0 bubnuoreka [IOK
TPEXUWICH https://m.edsoo.ru/7f417af8
Anrebpandeckue BeIpaxeHHs. Airedpanyeckas bubnuoreka [IOK
4 15 1 0
1poOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
. bu6mmoreka [IOK
6 v .C 13 0 0
paBHEHHS U HepaBeHCTBA. CUCTEMBbI ypaBHEHUH httos://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
7 v .H 12 1 0
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 o . 5 0 0
YHKLUHH. OCHOBHBIE HOHATHS https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o Dynumn. Hucnosie pyniuun o 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2 0
OBTOPEHHE i 0dodueHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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9 KUIIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
Ne n/n | HamMeHoBaHHe pa31eioB H TeM MPOrpaMMbl Kontpoasnbie | [IpakTuueckue (um¢pposbre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bubnuoreka [JOK
1 q .
WCJa U BEIYUCIICHUS. [leiCTBUTENbHBIC YHCIIa 9 0 0 httos://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C OJTHOU 14 1 0 bubnuorexa [JOK
IIEPEMEHHOMN https://m.edso0.ru/7f419d08
. bu6moreka [IOK
. 14 1
3 VYpaBHeHnus u HepaBeHCTBa. CHCTEMbl ypaBHEHUN 0 htts://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1 0
paBHEHUS U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1 0
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 0 htts://m.eds00.ru/7f419d08
7 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIMS 3HAHUN 18 1 0 Et?[iﬂll;lr(::j(;?ﬁﬁ £419408
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoka Koutpoabusie | IlpakTuueckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest

1 [onsiTHE parMOHANBHOTO YHCTIa 1 0 0
9 Apudmernueckue AEMCTBUS C palliOHAIbHBIMU 1 0 0

qHclaMu
3 Apudmernueckue AeMCTBUS C palliOHATbHBIMU 1 0 0

qHrclaMu
4 Apudmernueckue AeMCTBUS C palliOHATbHBIMU 1 0 0

qHCcIaMU
5 ApubdmMernueckue TeUCTBUS C PAIHOHATILHBIMU 1 0 0

qHCcIaMU
5 Apugpmernueckue 1eiCTBUS ¢ pallMOHAIBHBIMU 1 0 0

qucIaMU
7 CpaBHeHue, ynopsIouuBaHUE PallMOHATIbHBIX 1 0 0

qucen
3 CpaBHeHue, ynopsIouuBaHUe palliOHATIbHbIX 1 0 0

qucen
9 CpaBHeHue, ynopsIouuBaHUe palliOHATIbHbIX 1 0 0

qucen

bu6mmoreka [JOK

10 Crenens ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1 0 0 htts://m.edsoo.ru/ 7421 1de
11 CreneHns ¢ HaTypaJbHBIM [TOKA3aTEIEM 1 0 0 bubnuorexa [IOK
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https://m.edsoo.ru/7f4211de

https://m.edsoo.ru/7f421382

12 CreneHsb ¢ HaTypalbHBIM [10Ka3aTEIEM Bubmmorexa LIOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypalbHBIM [TOKa3aTEIEM brbmmorexa LOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypalbHBIM [TOKa3aTEIEM
15 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI
W3 pEAIbHOM IIPAKTUKH
16 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH, MPOTIEHTHI
W3 pEeAIbHOM IPAKTUKHU
17 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOTIEHTHI
W3 pEeAIbHOM PAKTUKHU
18 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOTIEHTHI
W3 peajbHOM MPAKTUKH
19 [Ipu3Haku nenMMOCTH, pa3ioKeHHs Ha
MHOKHUTEJN HaTypalbHBIX YUCEI
20 [Ipu3Haku neIUMOCTH, pa3iokKeHHs Ha
MHO>KHMTEJIM HaTypaJIbHBIX YUCEIl
91 Peanbnbie 3aBucumoctu. [Ipsimas u oOpaTHas
MIPOMOPIIMOHAIBHOCTH
99 Peanbnbie 3aBucumoctu. [Ipsimas u oOpaTHas
MIPOMOPIIMOHAIBHOCTH
93 Peanbubie 3aBucumoctu. [Ipsimas u oOpaTHas
MIPOMOPIIMOHAIBHOCTH
24 Peanpubie 3aBucumoctu. [Ipsimas u oOpaTHas
MPONOPLUUOHATBHOCTH
25 KonTtponpHas padota o Teme "PannonanbHble
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https://m.edsoo.ru/7f421382
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gycia"

26 BykBeHHbIE BBIpaKEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f41feec
27 dopmyibl
28 Dopmynsl
29 [Tepemennsbie. JlomycTrMBbIe 3HAYCHUS
TIePEMEHHBIX
IIpeoOpa3oBaHyne OyKBEHHBIX BRIPAXKCHUM,
30 paPCKpLII)TI/Ie CK06OK}II/IKHpI/IBeJICHI/I§ OJOOHBIX bubmiorexa HOK
https://m.edsoo.ru/7f41fafa
caraeMbIx
[IpeoOpa3zoBanre OyKBEHHBIX BRIPAKCHUI,
31 pzi:KpLII)THe CKO6OK}I’/IKHpI/IBeJIGHI/I§ 10TOOHBIX bubmiorexa HOK
https://m.edsoo.ru/7f41fd70
caraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHM,
32 pPacKphITHE CKOOOK M TIPUBEACHUE ITOJOOHBIX
claracMbIX
[IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHM,
33 pPacKphITHE CKOOOK M MIPUBEACHHUE MO I00HBIX
claracMbIX
. bu6mmoreka [JOK
34 CBoO¥ICTBa CTENIEHU C HATYPAIbHBIM TOKa3aTeIeM
https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f4218be
bubmmoreka [JOK
37 Mrorosert https://m.edso0.ru/7f42276e
38 MHoOro4neHsI bu6mmoreka [JOK
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https://m.edso0.ru/7f422930
39 CnoxeHue, BRBIUYUTAHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyITbl COKPAIIEHHOTO YMHOKEHUS bubamorera LOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS bubamorera LOK
https://m.edsoo.ru/7f42464a
45 DopMyITbl COKPAIIEHHOTO YMHOXEHUS Bubmmorexa [JOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOKEHUS Bubmmorexa [JOK
https://m.edsoo.ru/7f424fd2
47 DopMyITbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4251d0
48 Pa3no)xeHre MHOTOUJICHOB Ha MHOXKUTENN bubmmorexa [IOK
https://m.edsoo.ru/7f423312
49 Pa3nosxeHre MHOTOUJICHOB HA MHOXKUTENN Bubmmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOTOUYJICHOB HA MHOXKUTENN Bu6mmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHne MHOTOUYJI€HOB HA MHOKUTEITN
59 KonTponeHas paboTa no teme "Anredpanueckue
BbIpayKeHU"
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VpaBHeHHE, IpaBHiIa IpeoOpa3oBaHus

53 YPaBHEHUS, PABHOCUJIBHOCTh YPABHEHUM
54 JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM,
peuieHne IMHENHBIX YPaBHEHUN
55 JIuHeiiHOE ypaBHEHHUE C OJJTHOM MTEPEMEHHOM, bubnuorexa [JOK
pELICHHE JIUHENHBIX YPaBHECHU I https://m.edso0.ru/7f420482
56 JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM,
peuieHue TMHENHBIX YpaBHEHUN
S7 Pemrenue 3aga4u ¢ moMoIIbI0 ypaBHEHUHN bubmorexa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ MOMOIIBIO0 ypaBHEHUH bubmorexa LOK
https://m.edsoo.ru/7f420806
59 Pemrenne 3aga4d ¢ moMoIIp0 ypaBHEHUT bubmorexa LOK
https://m.edsoo.ru/7f4209a0
60 Pemrenne 3aga4u ¢ moMoIp0 ypaBHEHUH bubmorexa LOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHoe ypaBHEHUE C IByMsI IEPEMEHHBIMU U bubnuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitHoe ypaBHEHUE C IByMsI IEPEMEHHBIMU U bubnuoreka [JOK
ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPABHEHUM C JBYMs bubnuoreka [IOK
MepeMEHHbIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JIUHEHHBIX YPABHEHUH C JBYMs
MIepEeMEHHBIMU
65 Cucrema IByX JIMHEMHBIX YPaBHEHUM C IByMs
NepEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX YPaBHEHUM C IByMs

NEPpECMECHHBIMU
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bubmuoreka [JOK

o Petuertie cueten ypapHeriit https://m.eds00.ru/7f4284de
68 Pemenune cucrem ypaBHeHHI brbmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHI brbamorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHHH
71 Pemrenne cucrem ypaBHeHUI
79 KontponbHas padota no teme "JIuneinbie bubnuorexa [JOK
ypaBHEHUS" https://m.edso0.ru/7f421044
73 KoopanHaTa Touku Ha MPSIMOiA bubnmorexa [JOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHenoBbIE MPOMEKYTKIL https:// m.edso;I ru/7f41dff2
75 UucnoBbie MPOMEKYTKH
76 Paccrosinue Mf:}Kz[y I[BE’MH TOYKaMHU
KOOPJIMHATHOU MPSIMOM
77 Paccrosinue Mf:x(z[y I[BE’M}I TOYKaMU
KOOPJIUHATHOU TPSIMOM
78 [IpsimoyroipHasi cucTeMa KOOpJIMHAT Ha bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucTeMa KOOpAMHAT Ha bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX popMyTamMu Et?[?sﬂll;lr?:;icl)lgﬁ £4168a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX popMyTamMu Et?iﬂir?:;ifgﬁ £416d80
82 [Tpumeps! rpadukoB, 3a1aHHBIX popMyaamMu
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bubmuoreka [JOK

83 Bl i
TEHUE rPaPUKOB peaTbHBIX 3aBUCUMOCTEH httos://m.edsoo.ru/7f41ea24
84 Urenue rpadukoB peasbHBIX 3aBUCHMOCTEN
bubmmoreka [{OK
I1
85 OHATHE pyHKILIH https://m.edsoo.ru/7f41ef06
86 I'padux GpyHKIIHN
. . bubnuorexa [JOK
87 C
BOHCTBA QyHK https://m.edsoo.ru/7f41f078
. . bubnuorexa [JOK
88 C
BOHCTBA QyHKI https://m.edsoo.ru/7f41f1fe
N bubmuorexa [JOK
89 Juneiinas pyniuns https://m.edsoo.ru/7f427282
bu6moreka [IOK
90 JIuneit
HHCHIAs QYHKLILA https://m.edsoo.ru/7f427412
N bu6mmoreka [IOK
91 II
OCTPOCHHE rPaHKa JIHHCHHOI QyHKLH https://m.edsoo.ru/7f426d1e
92 [TocTpoenne rpaduka TuHEHHON QYHKITUN
93 I'padux dynkumm y =|x|
94 I'padux dynkumm y =|x|
KontponpHas padora o teme "KoopauHatel u
95 rpaduku. Oynkun" / Beepoccuiickas bubmmorexa [TOK
P - FYHED P https://m.edsoo.ru/7f41f50a
poBepouHasi paboTa
96 Hrorosas koHTpoJbHas padoTta / Bcepoccuiickas bubnunoreka [JOK
poBepoyHas padbora https://m.edso0.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
Kypca 7 kiacca, 0060011eHue 3HaHUHA
08 [ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOJIOB bubnuoreka [JOK

Kypca 7 kiacca, 060011eHue 3HAaHUHA

https://m.edsoo.ru/7f429f32
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99 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnuorexa [JOK

Kypca 7 kiacca, 00001eHe 3HaHUi https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1

Kypca 7 xinacca, 00001eHre 3HAaHUIA
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK

Kypca 7 xinacca, 00001eHre 3HAaHUIA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1 bubmmoreka [{OK

Kypca 7 knacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KUIIACC

KosmuyecTBO 4acos DJIeKTPOHHBbIE
uudpoBbie
Ne i/ Tema ypoka Kontpoabubie | IlpakTHueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 K i 1 0 0
BA/IPATHAIH KOpEth 13 JHcna https://m.edsoo.ru/7f42d452
bubmmoreka [{OK
2 I1 0 1 0 0
OFATHE 0D HPPAIHIOHAILHOM JHCIE https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTVKSHUS UPPAITHOHATBHBIX 1 0 0
qHUCe
4 JlecsiTHUHBIC TPUOTVKSHUS UPPAITHOHATBHBIX 1 0 0
qHUCe
5 JlelicTBUTEIIbHBIC YHCIIA 1 0 0
6 CpaBHEHHE NEHCTBUTEIBHBIX YHACET 1 0 0
7 CpaBHEHHE NEUCTBUTEIBHBIX YHACET 1 0 0
8 ApubMeTHnuecKHnii KBaJIpaTHBIN KOPEHB 1 0 0
9 VYpaBHeHHe BUAA X* = a 1 0 0
bu6mmoreka [JOK
10 Caoii 7 1 0 0
BOMCTBa apU(PMETHICCKUX KBAJPATHBIX KOPHEH htts://m.edso0.ru/7f42d862
bubnuoreka [JOK
11 Caoii i 1 0 0
BOMCTBa apU(PMETHICCKUX KBAJIPATHBIX KOPHEH httos://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHue YHCIOBBIX BBIPAKCHHUH, 1 0 bubnuoreka [JOK
COZEpKAIIUX KBAIPAaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [Ipeobpa3oBaHue YNUCIOBBIX BHIPAKECHUH, 1 0 0 bubnuoreka [IOK

COJACPKAIIUX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42ded4
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14 [IpeoOpazoBaHue YHUCIOBBIX BEIPAKECHUH, bubmuoreka [IOK
COAEpKAIIUX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHue YNUCIOBBIX BEIPAKCHUH, bubnuorexa [JOK
COAEpKaIIUX KBAIPaTHbIE KOPHU https://m.edso0.ru/7f42e262
16 CrerneHs C 1eJIbIM TIOKa3aTeeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch yncia. Pazmepsr 00beKTOB
17 OKPYXaIoIIero Mupa (0T dJIEMEHTAPHBIX YaCTHI] 10 bubnuoreka [JOK
KOCMUYECKUX 00BEKTOB), JUIUTEIBHOCTh MTPOLIECCOB https://m.edsoo.ru/7f436098
B OKPYKAIOIIEM MUPE
18 CBolicTBa CTEIEHH C LEJIBIM MOKa3aTeIeM bubmorexa IOK
https://m.edsoo.ru/7f435648
19 CBoliCcTBa CTEMEHHM C 1EIbIM MOKa3aTEIEM bubmorexa TOK
https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHHU C LEJBIM MTOKa3aTeIeM bubamorera LOK
https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeIeM bubamorera LOK
https://m.edsoo.ru/7f43599a
22 CBoiicTBa CTENEHHU C LEJIBIM MTOKa3aTeIeM bubmmorexa [JOK
https://m.edsoo.ru/7f435ed6
23 KBanpartupiii TpExuieH
24 KBanpartHblii TpEXuieH
o5 Paznoxenune kBagpaTHOrO TpEXUICHA Ha bubnunoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxenne kBazpaTHOro TpéxuiaceHa Ha bubnuoreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
97 KonTtponpHast padota no Temam "KBanpatHsie bubnuoreka [IOK

kopHH. Crenenu. KBagparHblii TpexdiieH"

https://m.edsoo.ru/7f42ec80
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bubmuoreka [JOK

28 Aurebpaitieckas 1pode hitps://m. eds00.ru/7f430382
29 JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B
anreOpandecKkue BEIPaKCHUS
30 JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B
anreOpandecKkue BEIPaKCHUS
. . bubnuoreka [JOK
31 OcHOBHOE CBOMCTBO airedpandeckou 1poou httos//m.e dsocIJ_.[ru 171430866
. bubnuoreka [JOK
32 Coxpauierne pobeit https:// m.edSO(])_.[ ru/7f430a8a
. bubmuorexa [JOK
33 Coxpatnetie apodeit https:// m.edso;I ru/7f430f44
. bubmuorexa [JOK
34 Coxpatnetie apodeit https:// m.edso;I ru/7f430f44
35 CroxeHue, BBIYMTaHUE, YMHOXKEHHUE U JICJICHUE bubnuoreka [IOK
anreOpandecKux Ipooei https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYMTaHUE, YMHOXKEHHE U JICJICHUE bu6mmoreka [IOK
anreOpandecKux Ipooei https://m.edsoo.ru/7f4315c0
37 CroxeHue, BBIYMTaHUE, YMHOXKEHUE U JICJICHUE bu6mmoreka [JOK
anreOpandecKux Ipooei https://m.edsoo.ru/7f4318c2
38 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE bubnunoreka [JOK
anreOpanvecKux Ipooei https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALINX bubnunoreka [JOK
anredpandeckKue apoou https://m.edsoo.ru/7f43259c
40 IIpeoOpa3oBaHue BhIpaKEHUA, COAECPIKALINX bubnuoreka [IOK
anreOpandeckue Apoou https://m.edso0.ru/7f432736
41 IIpeoOpazoBaHue BeIpayKEHU, COAECPIKALINX bubnuoreka [IOK

anreOpandeckue Apoou

https://m.edsoo.ru/7f432736
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KonTtponeHas padoTa o teme "Anredpanueckas

bubmuoreka [JOK

42 IpooOs" https://m.edsoo.ru/7f431d36
bubnuorexa [JOK
43 Kpanpartioe ypasieite https://m.edsocI)_.[ ru/7f42eela
44 HenonHoe kBazpaTHOE ypaBHEHUE brbamorexa [OK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOe ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEW KBAaJIPaTHOTO YPaBHEHHUS brbmmorexa [OK
https://m.edso0.ru/7f42f158
47 dopmyna KOpHEW KBAaIPaTHOTO YPaBHEHHUS bubnmorexa [JOK
https://m.edso0.ru/7f42f3f6
48 dopmyna KOpHEW KBAaIPaTHOTO YPaBHEHHUS bubamorexa [JOK
https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
49 Teopema Buera https:// m.edso;I ru/7f42fefo
bubmuorexa [JOK
>0 Teopema Buera https:// m.edsoc%.I ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMXCS K KBaPATHBIM bubmorexa HOK
https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHU, CBOASIINXCSA K KBAAPATHBIM bubmorexa HOK
https://m.edso0.ru/7f43c3d0
53 [Ipocreiime qpoOHO-pallMOHANBHBIE YPaBHEHUS bubmorexa HOK
https://m.edso0.ru/7f4328c6
54 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPAaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO bu6mmoreka [JOK

KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75c
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56

Pemrenne TeKCTOBBIX 3a7a4 € IIOMOLIBIO
KBaJPaTHBIX YPaBHCHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f42f8f6

57

KonTtponsHas padora no Teme "KBanparusie
ypaBHeHus"

bubmmoreka [{OK
https://m.edsoo.ru/7f4301f2

58

JIuneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU, €TI0
rpaduK, IpUMephl PEUICHUs YPaBHEHUH B IIETIBIX
YUCIax

59

JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl pelieHnsl ypaBHEHUN B LENIbIX
YHUCIax

60

JIuneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU, €TI0
rpaduk, mpuMepsl perieHnsl ypaBHEHUN B LEJIbIX
YHUCIax

61

Pemenue cucteM AByX JIMHEHHBIX YpPaBHEHUH C
IBYMsI IEPEMEHHBIMU

62

Pemenue cuctem AByX TUHEMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pemenue cucteM AByX JIMHEHHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU

64

[Ipumepsl petieHns: CUCTEM HETMHEHHbBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU

65

[Ipumeps! perieHust cucTeM HeIMHEHHBIX
ypaBHEHUH C IBYMS IIEpEMEHHBIMU

66

I'padmyeckas uHTEpIIpeTalis YpaBHEHUS C ABYMS
MEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPaBHEHUM C
JBYMSI IEPEMEHHBIMU

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

67

I'paduueckast UHTEpIIpEeTALUs YPAaBHEHUS C ABYMS
IIEPEMEHHBIMU M CUCTEM JINHEWHBIX YPAaBHEHUH C

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

Pemienne T€KCTOBBIX 3aga4 C IOMOIIBIO CUCTEM

68 .
ypaBHEHUI
69 Pemenune TeKCTOBBIX 3ajjau C IOMOIIBIO CUCTEM
YpaBHEHUH
70 Pemienne TeKCTOBBIX 3ajau ¢ IOMOIIBIO CUCTEM
YpaBHEHUU
71 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA
72 Yucnossle HEPaBEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 01HO¥ TepeMeHHOI
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM MEPEMEHHOM U HX bubmuorexa [JOK
pelenue https://m.edso0.ru/7f42c692
75 JIuHeiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX bubmuorexa [JOK
pelieHne https://m.edsoo.ru/7f42c840
76 JIuHeiitHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX
pelieHue
77 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM bubnuoreka [JOK
MEPEMEHHOM U UX pPEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEeMEHHOM U UX pelIeHHe
80 N300paxkenue perieHus TMHEHHOTO HEPaBEHCTBA U bubnnoreka [JOK
HX CUCTEM Ha YKMCIIOBOM IPAMOU https://m.edsoo.ru/7f42c9e4
81 N306pakenue penieHus JTMHEHHOTO HEpaBEeHCTBA U bubnuoreka [IOK
HX CUCTEM Ha YMCIIOBOM IPAMOU https://m.edsoo.ru/7f42c9e4
82 KonTtponrHas pabota no Temam "HepaBeHcTBa.
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Cucremsbl ypaBHeHUi"

83 Howsrue ¢yt 1 0 0 Efffsﬂ/y/?:ﬁf r(3/I§f433c12
84 OO6nacTb onpeaeneHuss U MHOKECTBO 3HaUEHUN 1 0 0 bubnuorexa [JOK
GbyHKIIN https://m.edsoo.ru/7f433d84
85 CriocoOwI 3a1anus (yHKITHIA 1 0 0
86 I'padux pyHKIIN 1 0 0
87 CaoiicTBa (hyHKIINH, HX OTOOpaXeHHEe Ha TpaduKe 1 0 0
88 Urenue u nocrpoenue rpadpukoB GyHKIMMA 1 0 0
89 [Ipumeps! rpa@ukoB GyHKUINN, OTpAKAIOIIUX 1 0 0
peasibHbIE MPOIIECChI
90 DYHKITNH, OTMCBHIBAIOTUE TIPSIMYIO B 00OpaTHYIO 1 0 0 bubmuorexa [JOK
MIPOMOPLIMOHANIbHBIE 3aBUCUMOCTH, UX TpaduKu https://m.edsoo.ru/7f434bbc
91 I'unepbona 1 0 0
bubnuoreka [IOK
52 Tunepbora 1 0 0 https:// m.edso;I ru/7f4343e2
9| Tpadu gy y = : 0 R
94 OyHkuu Yy =X?, Y = X3, y = VX, y = [x|; rpadugeckoe 1 0 0 bubnmuoreka [JOK
pelleHNEe YPaBHEHUW U CUCTEM YPaBHEHMI https://m.edso0.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOI0B KypCOB
95 7 u 8 KiaccoB, 0000IIeHEe 3HAHUIT / 1 1 0 bubmotera [JOK
Bcepoccuiickas mpoBepouHas pabota hitps.//m.edsoo. /7437 Laa
96 Hrorosas konTposbHas padota / Beepoccuiickas 1 1 0 bubnunoreka [JOK
MpoBepoyHasi paboTa https://m.edsoo.ru/7f434eb4
97 IloBTOpEHNE OCHOBHBIX MOHATUI U METOI0B KypCOB 1 0 0

7 u 8 xiaccoB, 0000IIeHE 3HAHUIH
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98 IToBTOpEHNE OCHOBHBIX MOHATUM U METOJI0OB KypCOB 1 bubnuorexa [JOK

7 u 8 K1naccoB, 00001IeHNE 3HAHUI https://m.edso0.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX OHATUI U METOJ0B KYpCOB 1 bubnuorexa [JOK

7 1 8 Ki1accoB, 0000IIeHE 3HAHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX NOHATHUI U METOJ0B KYpCOB 1 bubnuorexa [JOK

7 u 8 KnaccoB, 00001IeHNE 3HAHUI https://m.edso00.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX OHATHUI U METOJ0B KYpCOB 1 bubnuoreka [JOK

7 u 8 xi1accoB, 0000IIeHEe 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX OHATHUI U METOJ0B KYpCOB 1 bubnuorexa [JOK

7 u 8 xiaccoB, 0000IIeHNEe 3HAHUI https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHBbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
1 PanmionaneHbie ynca, uppaluoHaIbHbIC YnCIa, 1 0 0
KOHEUYHbIE U OECKOHEYHBIE ACCSITUYHBIC APOOH
MHO0KecTBO JeHCTBUTENBLHEBIX UHCE;
2 IEMCTBUTEIBHBIE YHCIIa KAK OECKOHEUHBIE 1 0 0
NECSITUYHBIE TPOOH
B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKTY
3 MHOKECTBOM JI€HCTBUTENBHEIX YHCEJI H MHOXKECTBOM 1 0 0
TOYEK KOOPJUHATHOUW MPSMOM
CpaBHEHHE NCUCTBUTENBHBIX YUCET,
4 apupMETHUIECKUE IEHCTBUS C IEHCTBUTEIIBHBIMU 1 0 0
YHCIIaMHU
5 [TpubmmxE€HHOE 3HAYCHHUE BEIIMYMHBI, TOYHOCTD 1 0 0
MIPUOJIMKECHUS
6 OxkpyrieHue gucen 1 0 0
7 OxpyriieHne uncen 1 0 0
8 [Ipukuaka u oleHKa pe3yIbTaTOB BHIYUCICHUIN 1 0 0
9 [Ipukuaka u oleHKa pe3yIbTaTOB BHIYUCICHUIN 1 0 0
10 JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH, 1 0 0 bu6nuorex [LIOK
CBOISIINXCS K JUHESHHBIM https://m.edsoo.ru/7f43bf66
11 JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUN, 1 0 0

CBOJISIIIUXCS K TUHESHHBIM
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12 KBanpatHoe ypaBHeHue. Penienne ypaBHeHU, bu6morexa [IOK
CBOJAILMXCS K KBaAPATHBIM https://m.edso0.ru/7f43c542
13 KBagparHoe ypaBHeHue. Penienue ypaBHeHHI, bubnuorexa [JOK
CBOJAILIMXCA K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEeHUs brbmmorexa [OK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS brbmmorexa [OK
https://m.edsoo.ru/7f43c3d0
16 HpI/IMepI:I pElLIeHUs] yPaBHEHHUM TPEThEU U YETBEPTOU
CTeNeHe! pa3oKeHHEeM Ha MHOKUTEIH
17 [Ipumeps! penieHust ypaBHEHH TPETbeW U YETBEPTOU
CTEIEHEN Pa3JIOKEHUEM Ha MHOXKUTEIIN
18 Pemrenne mpoOHO-paliMOHATBEHBIX YPaBHEHUH bubmorexa [TOK
https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATBEHBIX YPaBHEHUH bubmorexa IOK
https://m.edso0.ru/7f43c9b6
20 Pemenne TekcToBBIX 3aau alreOpandeckuM
METOJI0M
21 Pemienne TekcToBbIX 3aa4 alreOpanyeckuM
METOJI0M
99 Perienne TekcToBBIX 3aau alreOpanyeckumM
METOJIOM
23 KOHTponLHilﬂ pabota no Teme "YpaBHEHHUS C OTHOU
nepeMeHHon"
24 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €0 rpaduk Bu6mmorexa LIOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 TpaduK Bubmmorexa LIOK

https://m.edsoo.ru/7f43d0b4
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26

Cucrema ByX JJMHEHHBIX YPAaBHEHUM C IByMs
IIEPEMEHHBIMU U €€ peIleHne

27

Cucrema ByX JIMHEHHBIX YpAaBHEHUH ¢ IByMs
IIEPEMEHHBIMU U €€ pELICHUE

28

Cucrema ByX JIMHEHHBIX YPAaBHEHUM C IByMs
IIEPEMEHHBIMU U €€ pELICHUE

29

Cucrema 1ByX JTMHEHHBIX YpaBHEHUH ¢ IByMs
IIEPEMEHHBIMU U €€ pelLICHUE

30

Pemrenne cucrem 1ByX ypaBHEHUMH, OJHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOH CTENEHU

bubmmoreka [{OK

https://m.edsoo.ru/7f43d23a

31

Pemrenne cucrem 1ByX ypaBHEHUMH, OJHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOH CTENEHU

bu6moreka [IOK

https://m.edsoo.ru/7f43d55a

32

Pemrenne cucrem IByX ypaBHEHUMH, OJHO U3 KOTOPBIX
JINHEMHOE, a APYroe€ — BTOPOM CTEIEHU

33

Pemenue cucrem AByX ypaBHEHUM, OJJHO U3 KOTOPBIX
JINHEMHOE, a APYroe€ — BTOPOM CTETIEHU

34

I'padmyeckas uHTEpIpeTaLIs CUCTEMBI YPaBHEHUI C
JBYMsI IEPEMEHHBIMU

35

Pemenune TeKCTOBBIX 3a1a4 alreOpandecKum
cnocooom

36

Pemienune TeKCTOBBIX 3a1a4 alreOpandecKum
cnocooom

37

KounTponsHas pabota no teme "Cucremsl
ypaBHeHUI"

38

YucnaoBeie HEPaBCHCTBA N UX CBOMCTBA

39

YuciaoBeie HCEPaBCHCTBA N UX CBOMCTBA

bu6nmoreka [JOK

https://m.edsoo.ru/7f43ad5a
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40 Jlunelinble HEPABEHCTBA C OJIHOM EPEMEHHOM U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEPaBEHCTBA ¢ OJHON IEPEMEHHOM U MX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43af08
42 JIuHeliHbIe HEPAaBEHCTBA C OJHOM EPEMEHHOM U MX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43af08
43 CucreMsl JH:IHefIHHX HEPABEHCTB C OJIHOM
MIEPEMEHHOM U UX pelIeHHe
44 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX pELICHUE
45 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE
46 KBanpatHpie HepaBEHCTBA U UX PEIICHHE bubmorexa [OK
https://m.edsoo.ru/7f43b098
47 KBanpatHbpie HepaBEHCTBA U UX PEIICHHE bubmorexa IOK
https://m.edsoo.ru/7f43b21e
48 KBanparHbpie HEpaBeHCTBA U X PEIICHHE bubmorexa IOK
https://m.edsoo.ru/7f43b5a2
49 KBanparHbpie HEpaBEHCTBA U UX PEIICHHE
50 KBanparHbpie HEpaBEHCTBA U UX PEIICHHE
51 I'padmyeckas nHTEpHIpeTalis HEPABEHCTB U CUCTEM bubnnoreka [JOK
HEPABEHCTB C JIByMs IEPEMEHHBIMU https://m.edso0.ru/7f43b098
59 I'padmyeckas uHTEpHIpETALIs HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMU
53 KonTtponsHas padora no Teme "HepaBenctsa"
54 KBanpatnunas ¢pyHkius, e€ rpaduk 1 cBoiicTBa Bubmmorexa LIOK

https://m.edsoo.ru/7f4396¢c6
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bubmuoreka [JOK

55 KBangparnunas ¢pyHkius, e€ rpaguk u cBoiicTBa https://m. edso.ru/7f439842
N . bubnuorexa [JOK
56 KBanparuunas ¢pyHkius, e€ rpaduk u cBOCTBa httos://m.e dSO(])_.[ru 17£4399b4
57 [Tapaboiia, KOOpAMHATHI BEPIITMHBI TApa0OJIIbI, OCh bubnuorexa [JOK
CUMMETPHH TapadoIIbI https://m.edsoo.ru/7f439eb4
58 [TapaGoua, KOOpAMHATHI BEPUIMHBI TAPaOOJIbI, OCh bubnuorexa [JOK
CUMMETPUHU NTapaloJIb https://m.edsoo.ru/7f43a03a
59 [Tapa6omna, KOOpIMHATHI BEPIIMHBI TTapabOJIbl, OCh bubnuorexa [JOK
CUMMETPUHU NTapaloJIb https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpIMHATHI BEPIIMHBI TapabOJIbl, OCh bubmuotexa [JOK
CUMMETPUHU NapaloJIb https://m.edsoo.ru/7f43a31e
61 [Tapaboua, KOOpAMHATHI BEPUIMHBI TAPaOOJIbI, OCh bubnuoreka [IOK
CUMMETPHUH TTapaboJIbl https://m.edsoo.ru/7f43a526
62 [Tapabosa, KOOpIMHATHI BEPIIMHBI TApabOJIbI, OCh
CUMMETPHUH TTapaboJIbl
63 I'paduku pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=[x|
64 I'paduku pynkumii: 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'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=|x|
67 I'padukn dpyakumii: y = KX, y = kx + b, y=k/X, y=x3,
y=vX, y=|x|
68 I'paduxu Gynxmmii: y = kx, y =kx + b, y=k/x, y=x3,
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y=vX, y=[x|

bubmuoreka [JOK
69 K 3] "o "
OHTPOJILHAA PADOT TO TEME COYHIIIIH https://m.edsoo.ru/7f43ab84
70 TlousiTie 4ynciIOBOM MOCIIENOBATEILHOCTH bubnmorexa [TOK
. https://m.edsoo.ru/7f43e6¢c6
71 3ajanue Mocae0BaTEIbHOCTH PEKYPPEHTHOM bubnuoreka [JOK
hopmyroit u popMyiioi N-ro uieHa https://m.edsoo.ru/7f43ebda
72 Apudmernueckas U reoMeTpuuecKas porpeccuu brbmmorexa [OK
P p porp https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas U reoMeTpruecKas Mporpeccuu bubamorera LOK
p p porp https://m.edsoo.ru/7f43f3b4
®opmysbl N-ro uieHa apuPpMeTHIecKon 1
74 reOMETPUUECKOM TIPOrPECCHil, CYMMBI TIEPBHIX N bubmorexa LOK
p porp b p https://m.edsoo0.ru/7f43f58a
YJIEHOB
dopmyitbl N-T0 WieHa apuhMEeTUIECKON 1
75 Te€OMETPUUECKON IIPOTrPECCHIL, CYMMBI IIEPBBIX N bubmorexa LOK
P porp - M p https://m.edsoo.ru/7f43ef2c
YJIEHOB
dopmyitbl N-ro WieHa apuhMEeTUIECKON U
76 TeOMETPUUECKON IIPOIrPECCUIL, CYMMBI IIEPBBIX N Eubmrorexa HOK
p porp - M p https://m.edsoo.ru/7f43f0c6
YJIEHOB
@opmysbl N-ro uieHa apuPMeTHIECKOn U
77 reOMETPUUECKON IIPOrPECCUil, CYMMBI IIEPBBIX N Bubmorexa OK
p porp - M p https://m.edsoo.ru/7f43f72e
4JIEHOB
Dopmyiiel N-ro ywieHa apruMeTUIECKON U
78 reollzflez WYECKOM mpor 1203;1171 CYMMBI IEPBBIX N bubmnorexa [IOK
p porp - M p https://m.edsoo.ru/7f43f8a0
YJIEHOB
79 N3o00pakeHue 4ieHoB apuMeTHIECKON U

FeOMETPUYECKON MPOrpecCuil TOUKaMu Ha
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KOOPJMHATHOM MIOCKOCTH

N3006pakenue 1wieHOB apu(pMeTHieckoil u

80 reOMETPUIECKOH MPOrpeccuii TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH
81 JIMHENHBIN ¥ SKCIIOHEHIUAIbHBIA POCT
bubnuoreka IHOK
82 Cr0XHBIE TIPOIIEHTHI 3
https://m.edsoo.ru/7f43fe0e
bubnuoreka IHOK
83 Cr0XHBIE TIPOIIEHTHI 1
https://m.edsoo0.ru/7f4401a6
84 KonTtponbHas padota o teme "HucnoBsie bubmuorexa [JOK
MOCNIEI0OBATEIILHOCTH" https://m.edsoo0.ru/7f4404f8
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
85 3anuck, CpaBHEHUE, JICUCTBUS C ICUCTBUTEIHLHBIMU
YUCJIaMH, YHCIIOBAs TIpsMast
86 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
[IporieHThI, OTHOIIECHHUS, TPOTIOPITUN
87 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
Oxkpyrienue, mpuOIMKEHNE, OTICHKA
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH.
88 Pemienne TeKCTOBBIX 3a/1a4 apuPMETHICCKUM bubmnorexa [TOK
p https://m.edsoo.ru/7f443b12
crocoooM
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHU.
bubnuoreka [JOK
89 Pemrenne TeKCTOBBIX 3a71a4 apu(PMETHISCKUM
https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpenue, 06001IeHNE U cCUCTeMaTU3allus 3HAaHU .
90 Pemenne TekcTOBBIX 337124 apuPMETUUECKUM bubmnorexa [IOK
P https://m.edsoo.ru/7f443fea
CII0COO0M
91 [ToBTOpenue, 06001IeHNE U cUCTeMAaTU3allus 3HAHUH. bu6nmoreka [JOK
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[IpeoOpazoBanme anreOpanvdecKux BIPAXKEHUH,
AOIIYCTUMBIC 3HAYCHHA

https://m.edsoo.ru/7f4441ca

[ToBTOpenue, 00600IICHNE ¥ CUCTEMAaTH3AIHSI 3HAHUIA.

bubmmoreka [{OK

92 [IpeoOpa3oBanue aareOpanvyecKux BhIPAKEHUA,
beobp P P https://m.edsoo.ru/7f444364
JOMYCTHUMbIC 3HAUCHUS
[ToBTOpEeHue, 0600IICHNE M CHCTEMATH3aIUs 3HAHUH.
93 IIpeoOpa3oBanue aareOpanvYeCcKux BhIPAKEHHI bubmmorexa [TOK
beobp P P ’ https://m.edso0.ru/7f4446f2
JOMYCTHUMBIE 3HAUCHHS
[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AIIMS 3HAHUH.
9 IIpeoOpa3oBanue anreOpanvyecKux BEIPAKEHUI bubmmorexa [TOK
peobp P P ’ https://m.edsoo.ru/7f444a94
JOMYCTHMBIE 3HAUYCHUS
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
95 DYHKIMA: IOCTPOEHHE, CBOMCTBA N3yYEHHBIX bubmiorexa HOK
YHICHIH: P ’ i https://m.eds00.ru/7f444c56
byHKINNA
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
96 DYHKIUU: IOCTPOCHHUE, CBOMCTBA H3yUYCHHBIX bubmorera [IOK
YHICHITH: P ’ i https://m.edsoo.ru/7f444f44
byHKINNA
[ToBTOpEHUe, 0000IIECHNE U CHCTEMAaTU3alNs 3HAHUH.
97 DYHKIUHU: IOCTPOECHHE, CBOMCTBA N3yUCHHBIX bubmorexa LHOK
a . P ’ e https://m.edso0.ru/7f44516a
byHKIMHA
IToBTOpEeHue, 0000IIEHNE U CHCTEMAaTU3alUs 3HAHUH.
98 DYHKIUU: IOCTPOEHKE, CBOMCTBA H3yYEHHBIX bubmorexa LOK
e L P ’ A https://m.edso0.ru/7f4452e6
byHKIMI
99 [ToBTOpEeHUE, 0000IIEHNE U CHCTEMAaTH3aIUs 3HAHUM. bubnunoreka [JOK
I'paduueckoe penieHre ypaBHEHUH U UX CUCTEM https://m.edso0.ru/7f445516
100 [ToBTOpEeHue, 0000IICHNE ¥ CUCTEMAaTH3AIHSI 3HAHUIA.
I'paduueckoe penieHre ypaBHEHUH U UX CUCTEM
101 HToroas koHTpoJbHas paboTa
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102 O0001IeHME U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BoinmonHsATh,  couyeTas  yCTHbIE M TNHCbMEHHBIE  TNPUEMBIL,
' apudmeTnyeckue AeUCTBUS C pallMOHAIIbHBIMH YUCIIaMU
Haxomuts ~ 3HAaueHWs  YHUCIOBBIX  BBIPAXKEHHM,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYMCIICHHS 3HAU€HUH JAPOOHBIX
BBIPaKEHUH, coZiepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexonute oOT oaHOM QopMbl 3amucu  YuceNn K  JIpyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTaaTh yncaa
BbInONHATE MPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIECHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BhIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYpaJbHBIMH MOKa3aTeIsIMU
17 [IpuMeHsTh NpPU3HAKU JEIUMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemarp  mpakTHKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYKH,
1.8 OPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJIbTaThl pEIIECHUs 3agady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpPHUBAEMbBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,
' OPUMEHSTH €€ B IPOLIecCCe OCBOSHHS y4eOHOTO MaTepualia
25 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOKEHUH TIPU  3aJaHHBIX

3HAYCHHUAX ICPEMCHHBIX

45




BrInoaHsaTh HpeO6pa3OBaHI/I$I OCJIOTO BBIPAXKCHUA B MHOTI'OYJICH

23 MIPUBEACHUEM I0JOOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BrinonHsaTe yMHOKEHHE OJIHOWJIEHA HA MHOTOYJIEH M MHOTOYIEHAa Ha
2.4 MHOTOYJICH, TPUMEHATh (OPMYJIBI KBagpara CyMMBI W KBajpara
pazHoCTH
OcyiiecTBIATh Pa3I0KeHNE MHOTOWICHOB Ha MHOXKHUTEIHN C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIIUPOBKH CIaraeMblx,
MpUMEHEHUsT POPMYJT COKPAIIIEHHOTO YMHOKEHUS
26 [IpuMensTh IpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEIICHUS Pa3IMUHbBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX ITPEJMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTEIsIMU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 YpaBHEHHS ¥ HEPaBEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 MpaBuWiia Mepexo/ia OT UCXOJHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABISETCS T YUCIO KOPHEM YpaBHEHUS
35 [IpumensaTs Tpaduueckue METOABI TIPH  PEUICHWH JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupate IpuMeEpsI TIap YUCEN, SBISIOMIMXCS PEIICHUEM JTMHEHHOTO
' yYpaBHEHUS C ABYMsI TIEPEMEHHBIMHU
CtpouTh B KOOPAMHATHOM INIOCKOCTH TpauK TMHEHHOTO ypaBHEHHUSI C
3.4 JIBYMSI TIEPEMEHHBIMH; TIOJB3YAICh TpaUKOM, TPUBOJIUTH IPUMEPHI
pelieHus ypaBHCHUS
. Pemate cucTemsbl ABYX JTMHEHHBIX YpaBHEHUN C JBYMsI ITIEPEMEHHBIMH,
. B TOM YHCJIC TPaQUIECKU
CocTaBiaTh U pemniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH 10 YCIOBUIO 33/1a4, MHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHBIN pe3ylnbTaT
4 Koopaunats! u rpapuku. OyHKmm
N300paxkaTe Ha KOOPIMHATHOW MPSIMOW TOYKU, COOTBETCTBYIOILIUE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaIbl, 3alHChIBaTh
YHCIIOBBIE MPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTMeuaTp B KOOPAMHATHOW IUIOCKOCTH TOYKM TIO 3aJJaHHBIM

KOooOpAnuHaTam
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Crpouts rpaduku nuHeiHbIX (QyHKIui. CTpouTth rpaduk QyHKIHHA Y

4.3
= [x]
OnwuceiBaTh C MOMOIIBIO (YHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHE, UEHY, KOJIUYECTBO,
CTOMMOCTb, MPONU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne GpyHKINUM IO 3HAYCHHUIO €€ apryMeHTa
[lonnmmate rpaduyeckuii cnoco® TpeACTaBICHUS M aHAIN3A
4.6 nHpopmaluy, U3BIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABIEHHS O  MHOXECTBE
11 JEWCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHUS, OKPYIJIEHUS! U BBIYHCIICHUH,
' n300pakaTh [JEMCTBUTENIBHBIE YHUCIIA TOYKAMU Ha KOOPAMHATHOU
NpAMOM
[IpumensaTr mnoHsATHE apU(METHYECKOTO  KBAJAPATHOTO  KOpPHS,
12 HaXOJUTh KBaJpaTHble KOPHHU, HCIHOJB3ysd IPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBINOJIHATH IPE0Opa30BaHUsl BbIPAKEHHH, coaepKaluX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH
r Hcnonb3oBaTth 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
. JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpandeckue BhIpaKEHUs
[IpuMeHATh MOHATHE CTENEHU C LENbIM I0KA3aTeleM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHUH, COJEPXKAIIUX CTENEHH C LEIbIM
NI0Ka3aTesneM
BbINONHATE  TOXAECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIDKEHUII HAa OCHOBE IPAaBMUJ JEHCTBUM HAJ MHOTOWIEHAMH U
anreOpandeckuMu ApoOsMHU
2.3 PackmnaapiBaTh KBaJpaTHbBIN TPEXUIEH HA MHOKUTEIN
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[TpumensTh npeoOpazoBaHUs BBIPAKEHHUH Ui pPEIICHHUS Pa3IMYHbBIX

24 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX IPEJAMETOB, U3 PEaTbHON MPAKTUKHI
3 YpaBHEHHS ¥ HEPABEHCTBA
Pemate nuHEWHBIC, KBaJpaTHbIE YpPaBHEHHS M pallMOHAJIbHBIC
3.1 ypaBHEHUSI, CBOISIIMECS K HUM, CUCTEMBI JIBYX YpPaBHEHUU C JABYMsI
nepeMEHHBIMHU
[IpoBoauTe mpoCTEHIINE WCCIECIOBAHUS YPAaBHEHUM U CHCTEM
3.9 ypaBHEHUH, B TOM 4YHCI€ C TNPUMEHEHHEM TPaPUUIECKUX
' npeAcTaBieHUi (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIH CHCTeMa
ypaBHEHUH PEIICHHS, €CITU UMEET, TO CKOJIbKO, U MpoYee)
[lepexomuts OT crnoBecHOW  (QOPMYTUPOBKH  3adaud K €€
33 anredpanvyecko MoOJIeNH C TOMOIIbIO COCTABJIEHUS YpPaBHEHHS WU
' CHUCTEMBl  yYpaBHEHUH, WHTEPNPETHPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 MOJyIEHHBIN pe3yabTaT
[IpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OIICHKH,
3.4 pelaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CUCTEMBI,
' naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIIUA
[lonumath ¥ HCMONB30BaTh (PYHKIUOHAIBHBIE TOHATHS U S3BIK
i1 (TepMUHBI, CHUMBOJMYECKHE OOO3HAYEHHUS), OMNPEACATh 3HAUCHUE
' (GyYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOICTBA (PYHKIHU
o e€ rpaduky
Crpouts rpaduku 31eMeHTapHbIX QYHKUMN BUJA: Y = S
4.2 y=Kk/x, y =x?, y = X3, y = |X|, OnHCBIBaTh CBONCTBA YMCIOBOU (DYyHKIIUH
o e€ rpaduky
9 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NnpoBepsaeMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYMCHEHUS
1.1 CpaBHMBaTh W YHNOPSAOUYMBATH PALMOHATIBHBIE W HUPPALMOHAIBHBIE
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qucia

1.2

BremonaaTs apI/I(bMeTI/I‘ICCKI/IC IIGﬁCTBPISI C pallMOHAJIbHBIMU YUCJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHHUA C

HppanuOHaAJIbHBIMU YU CJIaMHU

1.3

HaxonuTe 3HaueHus creneHel ¢ UENbIMU IOKAa3aTels MU M KOPHEH,

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

1.4

OprrJI?ITI) Z[GﬁCTBI/ITCJIBHbIC qunciia, BBIIOJHATh NPUKUIKY PE3YyJIbTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

VYpaBHEHHUS M HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBAaJApAaTHBIE YPAaBHEHHUs, YpPAaBHEHMS,

CBOJSIILIMECS] K HUM, IPOCTENIIINE TPOOHO-pallMOHAJIbHBIE YPaBHEHHUS

2.2

Pemrate cucreMsl IByX JTUHEHHBIX YPAaBHEHUH C JBYMS NIEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIIECTCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3adaud aNreOpanuecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPAaBHCHHUS WJIM CHUCTEMBI JIBYX YPaBHCHHH C JIBYMS

NEPEMECHHBIMHA

2.4

[IpoBoauTs mpocTeWilIE HCCIENOBaHUS YpPAaBHEHUW U CHUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MPUMEHEHUEM TIpaduuecKux
IpeJCTaBICHUN (HallpuMep, yCTaHaBIMBAaTh, UMEET JIU YPaBHEHUE WU

CUCTEeMa YpPaBHEHUM PEIleHusl, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate JIMHEHHBIE HCPaBCHCTBA, KBaapaTHbIC HEPaAaBCHCTBA,
I/1306pa)l(aTI> PCUICHUC HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3aIIiMChbIBaThb

peICHUEC C TIOMOIIbKO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAOOIHUEC KBAaApPaTHOC HCEPaBCHCTBO, I/I306pa)KaTB peuICcHuC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM pr[MOfI, 3aIlMUCbIBATh PCHICHUC C

IMOMOIIBIO CMMBOJIOB

2.7

Hcnonp3oBaTh HEPAaBCHCTBA IIPpHU PCIICHUHU PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

Pacno3naBath (byHKHHH HN3YUCHHBIX BUJOB. IIoka3wIBaTh

CXCMATHYCCKHU PACIIOJIOKCHHUC Ha KOOpI[HH&THOfI IIJIOCKOCTH I‘pa(bI/IKOB
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¢bynkumii Buga: y=KXx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCHIMOCTH OT

3Ha4YeHUH K03()(HUITMEHTOB, ONIMCHIBATh CBOMCTBA (PYHKITHIA

Iloka3kIBaTh CXCMATHUYCCKN  PACHOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

3.2 IUIOCKOCTH TpadpukoB GyHKIMA Buaa Y = VX, Y = |X| U OmNHCHIBATH
CBOMCTBA (DYHKITHIA
Ctpouth ¥ wu300paaTb CXEMaTHYECKH TpaduKd KBaJPATHUYHBIX
3.3 (GyHKUIMH, ONMMCHIBATH CBOMCTBAa KBAJPATHYHBIX (YHKIMHA IO WX
rpaduxam
Pacnio3naBate KBaJpaTW4HYIO (YHKIOHIO TIO0 (GOpMyle, MPHBOIUTH
3.4 MpUMEpPbl KBAJPAaTUYHBIX (QYHKIUM M3 pealbHON KU3HH, (PU3UKH,
reOMETPUH
4 Apudmernueckas v reoMeTpruecKas Mporpeccuu
it PacrioznaBath apuMeTHUECKyI0 U T€OMETPUUECKYIO IPOrPECCUu Mpu
. pa3HBIX crioco0ax 3agaHus
BbInoHATE BBIYMCIIEHUS C MCIOJIB30BaHMEM (QOpMya N-TO ujeHa
4.2 apuMETUUECKOW U TEOMETPUUYECKON MPOTPECCHii, CYMMBI TIEPBBIX N
YJICHOB
43 N3006paxxaTs 4ieHbl MOCIEI0BATEIBHOCTH TOUYKAMHM Ha KOOPAWHATHOM
' IJIOCKOCTH
Pemare 3amauu, CBA3aHHBIE C YUCIOBBIMHU IOCIEIOBATEIBHOCTSIMH, B
4.4 TOM UHCIIE 3aJauyd U3 pEeIbHOW JKU3HU (C HCHOJIb30BaHUEM

KaJbKyJIsATOpa, HUGPOBBIX TEXHOIOTHI)
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHU

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsiTHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue AeHCTBUS C palMOHAIBHBIMU YKciIaMu. Pernenue 3agau u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 Crenenp C HaTypaJbHbIM IIOKa3aTeJeM: OIpeleleHrne, mpeoOpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMpE/eNICHNUs, 3aIUCh OOJIBIINX YUCE
14 [IpouieHTsI, 3amuch MPOLEHTOB B BHJE ApoOU U JIpoOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHUE 3a/1a4 U3 peaIbHOU MPAKTUKU
L5 [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCE
16 PeanpHble  3aBUCHMMOCTH, B TOM 4Hcle TMpsMas U oOparHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXEHUs
21 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ epeMeHHOU. JlonmycThmble
' 3HAUYEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXJAYy BeIMYMHAMU B BuIE (DOPMYIBIL.
' Boruncnenus no hopmynam
o [IpeoOpazoBanrie  OYyKBEHHBIX  BBIPRKEHHM, TOXKICCTBEHHO  pPaBHBIE
' BBIpaKEHUS
24 CBoiiCTBa CTENEHU C HATYpaJIbHBbIM I1OKAa3aTeIeM
25 Onnounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHHe, BBIUUTAHHE,
' YMHO>KEHUE MHOTOYJICHOB
28 @opMyIbl COKPAILIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTEIN
3 YpaBHEeHUA
31 YpaBHeHHe, KOpEHb ypaBHEHHs, IMpaBuja MpeoOpa3oBaHUS ypaBHEHUS,

PAaBHOCHUJIBHOCTDb ypaBHCHI/Iﬁ
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JIuHeitHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEW JIMHEHHOTO

32 YPaBHEHUS, PELICHUE JINHENHBIX YPAaBHEHUI
33 CocraBieHMe ypaBHEHUH IO YCIOBHUIO 337auyu. PelieHue TEKCTOBBIX 3a/ay C
. IIOMOIIBIO YPABHEHUHN
3.4 JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEWHBIX ypaBHEHUH € JByMs Il€peMEHHbIMH. PemieHue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npsMon
42 HucnoBsle TPOMEKYTKH. PaccTosiHue MexXay AByMs TOUKAMHU KOOPAMHATHOU
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. AOcmucca u opAnHATA
' TOYKH Ha KOOPJMHATHOM IIOCKOCTH
44 [Ipumeps rpadukoB, 3agaHHbIX GopMmyiaamu. YTeHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. 'paduk pynkmuu y = [x|
A7 I'padudeckoe pemieHne IMHEHHBIX YPaBHEHHH H CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BIYMCIECHUSA
11 KBangpatHslii kopeHb u3 uucina. IloHsatue 00 uHppanMOHAIBHOM YHCIIE.
' JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEl
CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. JefCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enbpIM oKasareneM U e€ cBoiicTBa. CTaHgapTHas 3allich YKCiia
2 AnreOpanyeckue BbIpaXKeHUS
2.1 KBanpaTHblil TpEXUseH, pa3oKEHUE KBaAPATHOTO TPEXWIEHA HA MHOKUTEIIN
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2.2

Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpanyeckoi ApoOu

2.3 CrnosxeHue, BBIYUTaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit

24 ParnmonanbHbIe BRIpRXKEHUS U UX ITPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaapaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM

3.3 [pocteiimme qpoOHO-paMOHATIBLHBIE YPAaBHEHHS

I'paduueckas MHTEpNpETaNnsl YpaBHEHUN C JBYMSI IEPEMEHHBIMH H CHCTEM
3.4 JIMHENHBIX YpaBHEHHU C ByMs nepeMeHHbIMU. [IpuMepsl pemieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU

3.5 Pemrenne TeKCTOBBIX 33724 anreOpandecKuM CIocoO0OM

3.6 UmcnoBble HEPaBEHCTBA U X CBOKCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTh HEPABEHCTB

3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMMEpEeMEHHON
4 DyHKIIUA

41 [Tonsatue ¢yakuun. OOmacTh ompeneneHUs W MHOXXECTBO 3HAYCHUH
' ¢dbyakun. CriocoObl 3a1aHus GYHKITAN

4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ Tpaduxy

4.3 [Ipumepsl rpadmKkoB GYHKIHI, OTPaXKAIOUIUX peaTbHbIE TPOIECCHI

a4 OYHKIMH, OINHUCHIBAIOIIME NPSIMYH0O KM OOpaTHYHO MPOMNOPLUOHAIBLHBIC
. 3aBUCHUMOCTH, X TpaduKu

4.5 Oynkumu y =x?,y = x3

4.6 Oynkuuu y = [IX, Yy = |x|

4.7 I'padmyeckoe penienne ypaBHEHUI U CUCTEM YpaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uwucna v BEIYUCICHUS

53




PaL[I/IOHaJIBHLIe yrciia, HUppaAlUOHAJIBHBIC 4YHCJIa, KOHCYHBLIC U OECKOHEYHbBIE

11 JeCATHYHBIE IPOOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JEMCTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
qucel
1.3 Apupmerrueckue 1eiCTBHS ¢ ACHCTBUTEIBHBIMHI YHCIAMH
N3mepenusi, npubnimkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUpAa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh Npuoamxenus. Oxpyriaenue yucen. [Ipukuaka u orneHka
pEe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 VYpaBHeHHs ¢ OJHOM IepeMeHHON
2.2 JIuneliHoe ypaBHeHHe. Pelienne ypaBHEHUH, CBOSIIMXCS K INHEWHBIM
2.3 KBagpatHoe ypaBHeHMe. Penienue ypaBHeHNH, CBOIAIINXCS K KBaIPAaTHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHUss YpaBHEHUW TpEeThbed U
' YeTBEPTOM CTENEHEN pa3I0KEeHUEM Ha MHOKHUTEIH
2.5 Pemenne npoOHO-paliMOHAEHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewienue cucrem IByX TUHEHHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
29 Pewrenne cucrem nByX ypaBHEHHMil, OJJHO M3 KOTOPBIX JIMHEHHOE, a ApYyroe —
' BTOPOU CTENIEHU
2.10 I'padmueckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 alNreOpandecKuM CIiocoooM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHelHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckass mHTEepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs
. IIEPEMEHHBIMU
3 OyHKIIMH
3.1 KBangpatnunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. I[lapaGona, KOOpIUHATHI
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BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduku dpynxumii y=Kkx, y=kx+b u ux coiicta

3.3 I'paduku pynkunmii y=Kk/x, y = X® u ux cBoicraa

3.4 I'paduxy QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele MOCIEN0BATEILHOCTH

A1 Omnpenenenre u cocoObl 33JaHUsI YUCIOBBIX TOCIIEAOBATEIbHOCTEH. 3aqanne
' MIOCIICZIOBATEIILHOCTH PeKYpPEHTHOM (hopmyItoit u popmysoii N-To wieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKOn
' MIPOrpPECCUH, CYMMBI NIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccuss. @opmynsl N-ro0  WIEHA T'€OMETPUUYECKON
' MIPOrPECCUH, CYMMBI IIEPBBIX N UIEHOB

44 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBIA W SKCITOHEHIIMATbHBIA POCT

4.5 CrnosxHble MPOLIEHTHI
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX IMPU PELICHUU
3aJa4; yMEHHE HCI0JIb30BaTh IrpagUuecKoe MPeICTABICHHE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONPEAEIIEHNE, aKCHuOMa, TeopemMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBINM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUid KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, NPEJCTABIATh 4YHCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKpYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQ)KEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYJI Pa3HOCTH KBAApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C
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OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUS, HAWOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelIeHHs 3a4ad U3 APYrux
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BaTEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYTI', HAJIOTH, 3aa4U U3 oOnactu YIIPpaBJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,
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napajienorpaMMm, poMO, TPSIMOYTOJIbHUK, KBaJpaT, Tpamlelus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHune omnepupoBaTh MOHATHUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MeEpPbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYroOJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHHA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘Ie6HLIX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HUHTCPIIPETUPOBATDH n npeo 6pa30BBIBaTB
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nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dailHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D9
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky enuMOoCTH HEbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MEePUOANYECKUE APOOH

13 PanmonaneHubie  uucia. ApudMeTHyYeCcKHE ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenpHple uYnciia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYMHOCTHU
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX
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MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 H3mepenune reoMeTpuiecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. Anredpa: 7-i1 kiacc: 0a30BbIM ypoBeHb: yueOHUK; 15-e u3nanue,
nepepaboranHoe MakapsiueB FO.H., Munntok H.I'., HemkoB K.M. u np.; non
penakmuent TemsikoBckoro C.A. AknuoHepHoe oOmectBo «M3aaTenbcTBO
«ITpocsemienue»

* Marematuka. Anrebpa: 8-it kiacc: 6a30BbIil ypoBeHb: yueOHUK; 17-¢ n3nanue,
crepeotunHoe MakapeiueB FO.H., Munaiok H.I'., HemkoB K.W. u ap.; mon
penakmueint TenskoBckoro C.A. AkmuonepHoe o6OmectBo «M3aaTenbcTBO
«IIpocBemienue»

* Marematuka. Anrebpa: 9-it kimacc: 6a30BbIii YpOBEHb: yUeOHUK; 16-¢ n3naHue,
crepeotunHoe MakapeiueB FO.H., Munaiok H.I'., HemkoB K.W. u nap.; mon
penakmueit  TemskoBckoro C.A. AkmnuoHepHoe o6mecTBo «M3aaTenbcTBO

«IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA
Munngrok H.I'., IneikoBa WN.C. Mertoaudeckue pexoMmeHmaruu. Anrebpa / 7

Kiacc, 8 kiacc, 9 knace "M3narensctBo [IpocBemenue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCHI CETH
HUHTEPHET

bu6mnorexka IIOK
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