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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MPOAODKEHUsT 00pa30BaHus U B IOBCEIHEBHOM KHU3HU. PazBuTne y 00yJaromuxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B MPHUPOJEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTHUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
MHIYKTUBHBIC PaCCyKICHHs, 0000IIeHNEe M KOHKPETHU3aIHI0, a0CTparupoBaHue U
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIETEIbBHOCTH  O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBIsSETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crpykrype mnporpammel ydyeOHOro Kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
JMHUK: «Yucna u BEIYMCICHUSY, «ANreOpandeckue BhIPaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxnaas U3 3TUX coAepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOIEUCTBYS €
ApPyTUMHU €ro JuHUsAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4arouumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
a3blK. B cBsi3u ¢ 3TUM B mporpaMmy y4yeOHOro Kypca «Auredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemaThuyeckoro ssbika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna W BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCS aIrOpPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNed, OMHCAHHUs MPOLECCOB U
ABJIGHUA peanbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOASAT TaKke
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Coneprxanve QyHKIIMOHAIBHO-TpaUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OITMCaHUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U SABJICHUM B MPUPOJIE
u obOmectBe. M3ydeHne marepuana CroOCOOCTBYET Pa3BUTHIO Y OOYydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUU LIUBUIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIpAXKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

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



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

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

Crenenb C HaTypaJdbHBIM TIOKa3aTeJIeM: OMpelesieHne, Mpeodpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh 00NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PaA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBneHrne 3aBUICUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dbopmyinbl. Beruucnenus o gopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOWwIeHbl. CteneHb MHOTOUIeHa. CI0KEeHHE, BBIYMTAHUE,
YMHOXEHUE MHOIOWIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBujia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEU JMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHeHHH. CocTaBieHUWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pemenre TeKCTOBBIX 3a/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumepnl perieHus TEKCTOBBIX 3a7ady C MOMOIIBIO
CHUCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMeEKyTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. T'paduueckoe pelieHne THMHEHHBIX YPABHCHHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOJIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX NMPUMEHEHHUE K TPE0OPa30BaAHUIO YHCIIOBBIX BBHIpAKEHUN
Y BBIYMCJICHUSAM. [[€eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM NoKa3zaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AJiredpanyeckne BbIpasKeHUs

KBanparnelii  TpEXuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ajiredpanyeckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHbie BEIpaXKEHUS U KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOASAIINXCS K JUMHEHMHBIM M KBaJAPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucremsbl JIMHENHBIX HEPABEHCTB Cc OJTHOM MIEPEMEHHOMN

DYyHKIMH

[Torsitne Qynkmuu. OOIacTh OMNpeaeNeHus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



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

9 KJIACC

Yuciaa v BbIYMCICHUS

PannionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OECKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENIBHBIX YUCEN, IEUCTBUTEIBHBIE YHCIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO MHpPa, JUIUTEIBHOCTh IPOIIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

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

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Japyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

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

DyHKIUN

KBagpatnunas ¢ynknusa, e€ rpaduk m cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTAPaOOITHI.

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

YucaoBblie M0OCI€10BATEJbHOCTH U MPOrPecCuu



[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIoii n-ro ujaeHa.

Apudmernyeckas u reomerpuueckas nporpeccud. dopmynel n-ro uiaeHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX /1 YIEHOB.

N300pakeHre WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOorpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEeMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHUSM  POCCUHUCKHUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKW, OCO3HAHWEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW KWU3HU JUJIS YCHEIIHOW mpodeccuoHanbHON
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HOMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHUATHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIEHHUA  3J0pOBOro  o0Opasa JKU3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3Ko0JI0OTHYeCKOe BOCTIUTAHUE:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOOIeM U MyTel UX peleHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTuX JI0Jel, MmpuoOpeTaTh B COBMECTHOM JAESTEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACHUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W JAEUCTBHs, (DOPMYyIHUpPOBaTH W OICHUBATH PUCKH H
NOCIIE/ICTBUS, (DOPMHUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpeJIeICHUs] ~ MOHSATWUH, YCTAHABIWBATh CYIIECTBCHHBIH  TMPU3HAK
KJaccu(UKaIuu, OCHOBAaHUS s OOOONICHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPeoOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3aKJIOUYECHUH, YMO3AKIIOYEHNUN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKHA WHCTPYMEHT ITO3HAHMSI,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAaHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNTLHO (DOPMYITHPOBATH 00OOIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

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

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u ux
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTHh WHGOOPMAIIMN TIO0 KPHUTEPHUSM, MPEIT0KECHHBIM
yauTesIeM Wi chOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH M LETSIMUA OOIIECHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
IPOOJIEMBI, peracMou 3aa4r, BHICKA3bIBATh HJICH, HAIICJIICHHBIC HA TIOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO ITO3WIIHMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIIEHUs  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CaMOCTOSTEIBHO  BbIOMpaTh  QopMmar
BBICTYILJICHUS C YU4ETOM 3aJ71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATbHONH paOOThI MPU PEIICHHH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOH JCATCIBHOCTH, INIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneiiiaTh BHABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IIaTh MHCHHS HECKOJIbKHX
JIIOIEH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHus, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl W JPYTU€), BBIMOJIHATH CBOIO YacCTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIAThH IJIaH, aJITOPUTM PEHICHUs 3aaauu (WIu €ro
4acTbh), BBIOUPATHh CIOCOO PEIHICHUS ¢ YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(POPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBIN UHTEJJIEKT:

BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTHIeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MOPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABJICHHOW IETH
1 YCJIOBHUSAM, OOBSACHSATHh NMPUUUHBI TOCTHKEHUS WA HEIOCTIKCHUS 1IEJIH,
HaXOJUTh OIHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 Kjacce OOYyYaroOImMICS TMOIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTass YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUYECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
crocoObl ¥ MPUEMBI BBIUMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yucen K Apyrod (mpeoOpa3oBbBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJsTh yncna.

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

[IpuMeHAT,  NOpU3HAKK  JCIUMOCTH,  PA3J0KEHUE HAa  MHOXKUTENIH
HaTypaAJIbHBIX YHCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELIEHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panyvecKune BbIPa:KeHH s

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TpPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsi — LEJOrO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM MOJO0OHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJITBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIHW C IOMOIIbIO
BBIHECEHHMS] 32 CKOOKM OOIIero MHOXUTENS, TPYNIUPOBKU ClIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON PAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMU  JJIS
MpeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

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

[IpumeHsTh rpaduyeckre METOAbl IPU PEIICHUH JIMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

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

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl ABYX JIMHEHMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBiiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHHWW MO YCIOBUKO 3aJadyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a]1a4y MOJTYyYEHHbIN PE3yJIbTaT.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM,
cTpouth rpaduku TuHeHHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHnue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce o0OydyarOUIUMCS MOJYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HavyalbHBIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen JJig CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMensaTs nNoOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE€ KOPHU, UCIOIb3Yysd MPU HEOOXOJMMOCTH KaJIbKYJATOP, BBITOIHATH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amUCH OONBIINX M MaJIbIX YHCEN C MOMOIIBIO0 JACCITUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanydecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMCHW C TIeJBIM  ITOKa3aTelieM, BBIOJIHATh
npeoOpa3oBaHus BRIPAKECHHIA, COIEPIKALTUX CTETICHH C IEIBIM TTOKa3aTeeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE MPaBWJI JCHCTBUI HaJl MHOTOWICHAMH U aNreOpandecKuMH IPOOsSMHU.

PacxitanbiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

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

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHBIC YpPAaBHCHUS W pallMOHAIBHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHCHUEM rpaUuECKUX MPEICTaBICHUHN (yCTaHABIMBATh, UMEET
¥ ypaBHEHWE WM CHCTEMa YpaBHEHUH PEIICHHUs, €CITU MMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT CIOBECHOW (QOPMYTUPOBKH 3amauu K e€ anreOpandeckoi
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3yibTart.

[IpyuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB IS CpPaBHEHHUSA, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMbI, JaBaTh
rpauyuecKkyo WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHs), OMpENesITh 3HaueHHE (YHKIUHM IO 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX GYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmChIBaTb CBOICTBA YHCIOBOIA
byHKIMN TI0 €€ TpaduKy.

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

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAITMOHALHBIE YHCTIA.

BeimonaTe  apudmeTHdyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE W TUCBMEHHBIE TPUEMBI, BBINIOJHATH BBIUUCICHHUS C
UPPAMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpaBHEHMS, YPAaBHEHUs, CBOMSIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpauvdecKuM CIIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHECHUW PEIUICHHUS, €CIIM HUMEET, TO CKOJBKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, M300pa)kaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cuctembl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBI
HEPABEHCTB Ha YMCIIOBOW MPSIMOU, 3alIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PAa3IMYHbIX 3a1a4.

DOyHKUUMA

PacrioznaBath GyHKIMM HM3Y4eHHBIX BUIOB. [loka3bpiBaTh CXeMaTHUYECKU

pacrooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYyHKIWN BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c¢,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u m300pakaTh CXeMaTHYECKH TpadUKH KBaJAPATUYHBIX (DYHKITHH,
OINMHCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 1O (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIIHNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuH

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHYECKYH) TPOTPECCUU TpH
pa3HbIX crlocobax 3aaaHusl.

BBIONTHATS  BBIYHCIIGHUS C  HWCIOJB30BaHWEM (OpPMYyT N-ro dieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUid, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAWMHATHOM
IJIOCKOCTH.



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



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 26 3 bubmmoreka [IOK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 33 3 bubamorera LOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 27 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 K () 10 1
OOP/MHATEL H rpagHic. DyHKi https://m.edsoo0.ru/7€415b90
bu6mmoreka [IOK
3 Hosropetiite 1 0Gobuwerne 6 ! https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| Anrebpandeckue BbIpaKEHHUSL. 71 ) bubnuorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
2 UYucna u Beruucnenus. KpagpatHeie KOpHH 18 2 brbmmorexa [TOK
https://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 1 1 bubmuorexa [JOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 7 1 bubnuoreka [IOK
KBanpaTHbiii TpéXuiieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 1 1 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f417af8
7 Uucna u BerancieHusi. CTEIeHb ¢ LeIbIM 5 1 bubnuoreka [JOK
IoxasaresuemM https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 2 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 3
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 8 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3jesioB H TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 3 | bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
b K
) Dymxumm 3 ) noamoreka 11O
https://m.edsoo.ru/7f419d08
3 YpaBHEHUS M1 HEPABEHCTBA. Y PABHEHUS C 7 1 bubmuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI g bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 v .H 16 2
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa hitps://m. edsoo.ru/7f419d08
bu6mmoreka [IOK
18 2
6 Yucnossle OCIEI0BATEILHOCTH hitps://m.eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 13 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9 0







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KounyecTBo yacoB
Ne Hara JonosiHuTeIbHASA

Tema ypoka KonTtpoibHbie
n/n P Bcero P H3yYeHUs uHpopmanusi

padoThbI

VYpok nosropenus. [leicTBus ¢
1 0OBIKHOBEHHBIMU Apo0OsaMu. [leificTBus ¢ 1
JECSITUYHBIMU JIPOOSIMHU.

Ypok noBropenus. Apudpmernyeckue
JEUCTBHUS C pallMOHAIBHBIMHA YUCIIAMHU

Ypoxk noBropeHust. OTHOIIEHUS, IPOIIOPIINS,
MIPOLICHTBHI.

Ypok noBropenus. Pemenue 3agay. 1

5 Jlnarsoctuueckasi KOHTpOJIbHas padoTa. 1 1

YucnoBble BbIpaxKeHMs. BoipaxeHust ¢
MIePEeMEHHBIMU

YucnoBble BbIpaxkeHMs. BoipaxeHust ¢
MePEeMEHHbBIMHU.

CpaBHeHue 3HaYeHUH BbipaxeHuil. CBOMCTBa
NEUCTBUM HaJ YUCIaMU.

CpaBHeHMe 3HaueHul BeipakeHunil. CBOICTBa
NEWCTBUM HaJ YUCIaMU.

10 ToxnecrBa. ToxxnecTBeHHbIE |
peoOpa3oBaHUsl BEIPAKEHUI.

1 ToxnecrBa. ToxXaecTBeHHbIE 1
peoOpa3oBaHMsI BEIPAKEHUI.




12 Pemenue 3anau 1
13 KonTtponsHas padora o Teme "Breipaxenus. |
Toxnectsa".
14 AHanu3 KOHTPOJIbHOM paboThI 1
15 VYpaBHEHHE U €r0 KOPHU 1
16 VYpaBHEHHE U €r0 KOPHH. 1
17 JIuneliHOE ypaBHEHHE C OJHOU IEPEMEHHOMN 1
18 JIuneliHOE ypaBHEHHE C OJHOU IMEPEMEHHON 1
19 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHU N 1
20 Pemenue 3a1a4 ¢ OMOIIbIO YpaBHEHHI 1
21 Pemenue 3a1a4 ¢ OMOIIBIO YpaBHEHHI 1
22 Pemenue 3agau 1
23 Pemenue 3agau 1
24 Pemenue 3agau 1
25 KonTtponbHas padota o teme "YpapHeHus" 1
26 AHanu3 KOHTPOJIBHOUW paboThI 1
7 UYro takoe GpyHkums. Beraucnenve 3HaueHMIA 1
¢dbyakuuu mo popmyse.
28 I'paduk Gyaxmm 1
29 I'paduk pynkmm 1
30 [IpsiMast mpoNOPIMOHATBHOCTD U €€ TpaduK 1
31 [IpsiMast mpoNOPIMOHATBHOCTD U €€ TpaduK 1
32 JIuneitHas QyHKUMA U ee rpaduk 1
33 JIuneitnas QyHKUMA U ee rpaduk 1
34 Pemrenue 3agau 1
35 KonTtposnpHas padota no teme "®dyHkuun" 1




36 AHaM3 KOHTPOJIEHOU pabOTHI 1

37 Onpenenenre CTENEHH ¢ HaTypaJlbHbIM |
ImokasarejieM

38 VMHOKEHUE U [CJICHHUE CTEIICHEH 1

39 Bo3sBenenue B cTeneHb NPpOU3BEICHUS U |
CTEIICHHU

40 Bo3sBenenue B cTeneHb MpOU3BEICHUS U |
CTEICHHU

41 OnHouJIeH U €ro CTaHAApTHBIN BUT 1

4 VYMHOKEeHUE 0THOWICHOB. Bo3BeaeHue 1
OJIHOYJICHA B CTEIICHb

43 VYMHOKEeHUE 0THOWICHOB. Bo3BeaeHue 1
OJIHOYJICHA B CTEIICHD

44 OyHkIMU y=x"2 1 y=x"3 u ux rpadpuku 1

45 OyHk1Mu y=x"2 1 y=x"3 u ux rpadpuku 1

46 Pemtenue 3amay 1

47 Kontponpnas padota o teme "CrerneHs ¢ 1
HaTypaJbHbIM MOKa3zaTenem"

48 AHanu3 KOHTPOJIBHOUW paboThI 1

49 MHOrou4sieH 1 ero cTaHgapTHBIN BUT 1

50 CnoskeHre MHOTOYWICHOB 1

51 [IpousBenenue ofHOUYIEHA U MHOTOYJICHA 1

52 Briecenue o01ero MHOXUTENA 32 CKOOKHU 1

53 Brinecenne o011ero MHOKHUTES 32 CKOOKH 1

54 VMHOXKEHIEe MHOTOWICHA HA MHOTOYJICH 1

55 VYMHOXKEHIEe MHOTOWICHA HA MHOTOYJICH 1

56 PasnoxxeHne MHOro4cHa Ha MHOXKUTEIIS 1




Croco0OM TpyIIUPOBKU

PaznoxxeHnne MHOTOYICHA HAa MHOKHUTEIN

57
Croco0OM TPyIIUPOBKA

58 Pemenue 3anau

59 KonTtposnsHas paboTa o teme
"MHorousneHs!".

60 AHanu3 KOHTPOJIbHOM paboThI

61 Bo3Beznenue B kBasipat U B KyO CyMMBI U
Pa3HOCTH JIBYX BBIpAKEHUN
Pa3noxeHne Ha MHOXUTEIU C IIOMOIIBIO

62 (dhopMyI KBaJipaTa CyMMBbI U KBaJpara
pa3HoCTH
Pa3noxxeHne Ha MHOUTENHU C IIOMOIIIBIO

63 (dhopmyn KBapaTa CyMMBI B KBaapaTa
pa3sHOCTH

64 YMHOXKEHUE PA3HOCTH ABYX BBIPAKEHUHN Ha
UX CyMMy

65 PaznoxeHnue pasHOCTH KBaJpaTOB Ha
MHOKUTEIN

66 PaznoxeHne Ha MHOKUTENIN CyMMBI U
pa3HOCTH KyOOB

67 PaznoxeHne Ha MHOKUTEII CyMMBbI U
pa3HOCTH KyOOB

68 Permrenue 3agau

69 KonTponpHas padota o teme " @opmyisl
COKPAILLEHHOI'O YMHOXEHUS "

70 AHanu3 KOHTPOJBHON pabOTHI




[IpeoOpazoBanme 1ETOTO BEIPAKEHUS B

71
MHOTOYJICH

7 [IpeoOpa3oBanwme 1IETOTO BEIPAKESHUS B
MHOTOYJICH

7 [IpeoOpa3oBanwme 1EIOTO BEIPAKESHUS B
MHOTOYJICH

74 [IpuMeHeHne pa3InyHBIX CIIOCOOOB IS
pa3NioKEHUsI HA MHOYKHUTENN

75 [IpuMeHeHne pa3IuyHbIX CIIOCOOOB ISt
Pa3NioKEHUsT HA MHOYKHUTEIN

76 [IpuMeHeHne pa3InIHBIX CIIOCOOOB IS
pa3NioKEHUsT HA MHOYKHUTEIN

77 Pemenne 3amau

78 Pemenue 3agau

79 Pemenne 3amau

20 KonTtponsHas padoTa o reme
"[IpeoOpazoBanue 1ENBIX BEIPAKCHUN"

81 AHanu3 KOHTPOJIBHOM paboThI

2 JIuneitHOe ypaBHEHUE C IBYMS
MIepEeMEHHBIMU

23 I'pacduk nuHeitHOTO ypaBHEHUS C ABYMS
MepEeMEHHBIMHU

84 I'pacduk nuHeitHOTO ypaBHEHUS C ABYMS
MePEeMEHHBIMHI

g5 CucremMbl TUHEHHBIX YpaBHEHUH C ABYMS
MIePEeMEHHBIMU

86 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS




NEPpCMCHHBIMHA

87 Cnoco0 1moICTaHOBKH 1

88 Cnoco0 1moIcTaHOBKH 1

89 Cnoco0 cioxeHust 1

90 Cnoco0 citoxxeHust 1

o1 Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM |
YpaBHEHUU

9 Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM |
YpaBHEHUU

93 KonTponsnas pabora no teme "Cucremsl 1
JIMHEWHBIX YpaBHEHUN".

94 AHanu3 KOHTPOJIbHOM paboThI 1

95 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB |
Kypca 7 Kiacca, 00001ieHne 3HaHUi

96 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJ/IOB |
Kypca 7 Kiacca, 00001ieHne 3HaHUi

97 [ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB |
Kypca 7 Kiacca, 00001ieHne 3HaHUI

98 Hrorosas koHTposbHasA paboTa 1

99 Utorosag arrecramnus 1

100 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB |
Kypca 7 kiacca, 0060011eHue 3HaHUHA

101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB |
Kypca 7 kiacca, 0060011eHue 3HAaHUHA

102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1

Kypca 7 kiacca, 0060011eHue 3HAaHUHA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIIACC

KoaudecTBO 4acoB

Jara JlomostHuTEIBHAS
Ne n/m Tema ypoka KonTpoabHubie
Bcero HU3y4YeHUs uHdopMmanus
padoThbI

VYpok noBropenust. JInneliHOe ypaBHEHHE C

1 0/1HOH nnepeMeHHOM. JInHeliHas QyHKUMS U 1 2
ee rpapuk

) VYpox noBTopenusi. OTHOUICHBI U | 4
MHOTOYJIEHBI. VX clio)KeHne u yMHOXKEHNE

3 Ypox noBropenus. @opmyisl 1 4
COKPAIIEHHOTO YMHOXEHHUSI.

4 VYpoxk noBropenus. JInneliHoe ypaBHEHHE ¢ | 9
JBYMsI IEPEMEHHBIMU U €T0 rpaduK.
Ypok noBropeHusi. CUCTEMbI TUHEUHBIX

5 YpaBHEHUH C IByMsI IEPEMEHHBIMU U 1 11
CIOCOOBI X PEIICHHS.

6 Pewrenne ianaq C IOMOUIBIO CUCTEM 1 1116
YpaBHEHUH.
JluarHoctuueckasi KOHTpOJIbHas padoTa. 1 1 18

8 ParmonanbHble BbIpaXKEHUS 1 18

9 OcHoBHOE cBOMCTBO ApoOH. CoKpalieHHue | 3
npoOei.
OcHoBHOE cBOMCTBO ApoOH. CoKpalieHHue

10 . 1 25
Ipooeii.

1 CrnosxeHue U BBIYUTaHUE Apobei ¢ 1 55
OJIMHAKOBBIMU 3HAMEHATEIIIMU

12 CrnoxeHue U BIYUTaHHUE ApoOeii ¢ 1 30.09




OJHMHAKOBBIMHU 3HAMCHATCIIIMU

CnosxeHue ¥ BBIYUTaHUE ApoOei ¢

13 1 2
pPa3HBIMH 3HAMEHATEISIMU

14 CrnoxeHue ¥ BeIYUTaHue apodeit ¢ | 5
pa3HBIMH 3HAMEHATEISIMU

15 CrnosxeHue 1 BBIYUTaHUE ApoOel ¢ | .
pPa3HBIMH 3HAMEHATEISIMU

16 Pemrenne 3anau 1 9

17 YMHOXeHUe apooeit 1 9

18 Bo3ssenenue npobu B cTeneHb 1 14

19 Henenne npobeit 1 17

20 Hpeo6pa3033aHHe paIMOHAIBHBIX : 17
BBIpAKEHUI

21 Oynkiusa y=k/x u ee rpaduk 1 21

” KonTtponsHas padoTa o Teme | 2410
"Anrebpanyeckast 1pooOp"

23 AHanu3 KOHTPOJIBHOM paboThI 1 24

24 Panunonaneuelie yncna. UppanuonanbHbie | 611
qucha.

)5 KBaL[paTHBI“e KOpHU. ApudMeTHIecKuid | 6
KBaJIpaTHBIA KOPEHb.

26 VYpaBHenue x"2=a 1 11

7 Haxoxaenue npuOImKeHHOTO 3HAYCHUS | 13
KBaJIPAaTHOTO KOPHS

28 dynkuus y=VX U ee rpadux 1 13

29 ®ynkuus y=VX U ee rpaduk 1 18

30 Pemrenue 3agau 1 20




31 Pemenue 3amau 1 20
0 'I'<OHTp0JIBHa$I pa6cu)Ta 1o TeMe ) ) | 55 11
Apudmernueckuii KBaJIpaTHBIN KOPEHb

33 AHanu3 KOHTPOJIbHOM paboThI 1 27

34 KBanparHblil KOpEHb U3 IPOU3BENCHHUS U | 7
npobu

35 KBagparHblii KOpEHb U3 IPOU3BEACHUS U | 5
npobu

36 KBanpatHblii KOpeHb U3 CTENIEHU 1

37 KBagparHblii KOpEHB U3 CTENICHH 1

38 BriHECEeHME MHOKHUTENS 32 3HAK KOPHS 1 9

39 Brecenne MHOXKUTEIS 1OJ] 3HAK KOPHS 1 11

40 [IpeobpazoBaHue BBIpAKEHUH, | 1
CoJiepXKalIuX KBaJpaTHbIE KOPHU

A1 [IpeobpazoBaHue BhIpAKEHUH, | 16
COJIepKaIIUX KBaJpAaTHbIE KOPHU

4 KontponpHas padota o teme "CBolicTBa 1 18.12
apuMeTHuyecKoro KBaapaTHoro Kopus"

43 AHanu3 KOHTPOJIbHOM paboThI 1 18

44 Pemrenue 3agau 1 23

45 Henonuslie kBagpaTHble ypaBHEHUS 1 25

46 dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS 1 25

47 dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS 1

43 Pemenue ypaBHeHMM, CBOIAIMXCS K 1
KBaJPaTHBIM

49 Pemienne 3a1a4 ¢ mOMOIIBIO KBaIpaTHBIX 1

yYpaBHEHUH




50 Teopema Buera 1

51 Teopema Buera 1

52 Pemenue 3amau 1

53 Pemenue 3amau 1

54 KonTtposnsHas paboTa o teme |
"KBanpaTHoe ypaBHEHUE U €r0 KOpHU"

55 AHanu3 KOHTPOJIbHOM paboThI 1

56 KBanpaTHblil TpeXusieH U €ro KOpHH 1

57 KBagparHblil TpEX4IeH U €10 KOPHU 1

58 KBagpatHbIl TpEX4WIEH U €r0 KOPHU 1

59 Pa3noxxenue kBaipaTHOTrO TpexujieHa Ha 1
MHOKHUTENHN

60 PaznoxeHne kBapaTHOro TpexwieHa Ha |
MHOKUTEIN

61 PaznoxeHune kBapaTHOro TpexwieHa Ha |
MHOKUTEIN

& KonTposnpHas paboTa 1o teme |
"KBanpatublii TpexusieH"

63 Pemenne npoGHBIX pallMOHaNIbHBIX |
YpaBHEHUH

64 Pemienne 1poGHBIX palMOHATbHBIX |
ypaBHEHUH

65 Pemienune 1poOHBIX pallMOHATbHBIX |
ypaBHEHUH

66 Pemienne npoGHBIX pallMOHATBHBIX |
ypaBHEHUI

67 Pemrenue 3aaa4d ¢ MOMOIIBIO 1




palMOHAIBHBIX YPAaBHEHUU

Pemenue 3a1a4u ¢ ToOMoOIIbIO

08 palMOHAIBHBIX YPaBHEHHUU :

69 Pewrenne 3aaa4d ¢ noMoIIbIO |
palMOHAIBHBIX YPaBHEHHUU

70 Pemenue 3amau 1

71 Pemenue 3amau 1

7 KonTponsnas pabora no teme "IpoOHbie |
palMoHaibHbIC ypaBHEHUS"

73 AHanu3 KOHTPOJIbHOM paboThI 1

74 YucnoBble HEpaBEHCTBA 1

75 UucnoBsie HEpaBEHCTBA 1

76 CBolicTBa YMCIIOBBIX HEPABEHCTB 1

77 CBolicTBa YMCIIOBBIX HEPABEHCTB 1

73 CrnosxeHre 1 yMHOKEHUE YHCIIOBBIX |
HEPaBEHCTB

79 CrnosxeHre 1 yMHOKEHUE YHCIIOBBIX |
HEPaBEHCTB

80 Pemrenue 3agau 1

81 [Tepecevenne n 0ObEMHEHNE MHOXKECTB 1

82 YUucnoBbie MPOMEKYTKH 1

83 Penienne HepaBeHCTB C OJIHOM MEPEMEHHON 1

84 Penienue HepaBeHCTB C OJIHOM NMEPEMEHHOMN 1

25 Pemienne cucrem HEpaBeHCTB C OJTHOM |
MepEeMEHHON

26 Pemrenne cucrem HEpaBEHCTB C OJTHOM 1

IIEPEMEHHOM




87

Pemenue 3amau

KonTtponeHas padota no teme "Uncnosble

88 "
HEpPaBEHCTBA
89 AHanu3 KOHTPOJIbHOM paboThI
90 OrnpezenieHne CTENEeHH C 1EJIbIM
OTPHUIATEIILHBIM ITOKa3aTelieM
91 CBolicTBa CTENCHH C IEILIM ITOKa3aTelIeM
92 CrangapTHbIN BUJ yncaa
93 Pemenne 3amau
94 KonTponbhas pabora no teme "CremneHs ¢
IEIBIM ITOKa3areneM"
[ToBTOpEHNE OCHOBHBIX MOHATHH H
95 METOJIOB KypCOB 7 M 8 KJIacCOB,
000011IcHNE 3HAHHI
[ToBTOpEHME OCHOBHBIX MOHATUN U
96 METOJIOB KypCOB 7 M 8 KJIacCOB,
000011IeHNE 3HAHHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNEe 3HAHHUI
98 Hrorosas koHTposbHas paboTa
99 Urorosag arrecramnus
[ToBTOpEHNE OCHOBHBIX TOHITHH H
100 METO/IOB KypcOB 7 U 8 KJIacCOB,
000011IeHNe 3HAHU I
[ToBTOpEHUE OCHOBHBIX MOHATUH U
101 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHNE 3HAHUI




102

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,
00o0menne 3HaHU |

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoaudecTBO 4acoB

Jara JlomostHuTEIBHAS
Nen/m | Tema ypoka KonTpoabHubie
Bcero HU3y4YeHUS uHdopMmanus
padoThbI
VYpox noBTopenus. UucnoBbie HEpaBEHCTBA U
1 ux cBoicTBa. CHCTEMBI JTMHEHHBIX 1 2
HEPaBEHCTB.
VYpox noBTopenusi. CTeneHs ¢ 1eIbIM
2 MOKa3aTeJIeM U €€ CBOMCTBA, CTaHIAPTHBIN 1 4
BH/I YKCJIA.
3 yvaK noBTOpeHus. ParmonansHbpie 1poou u 1 A
JEHCTBUS HAJl HUMH.
Ypok noBropenusi. KBagpaTHbie KOpHH. 1 9
5 Ypok noBropenusi. KBagpaTHbie ypaBHEHUS 1 11
6 VYpox noBTopenus. [[poOHbIe palioHaIbHBIC | 1116
ypaBHEHUS.
Jlnarnoctuueckas KOHTpoJibHasi paboTa 1 1 18
AHanu3 KOHTPOJIBHOU paboThI 1 18
Oynkiusa. O61acThk onpeneneHus GyHKIUN 1 23
10 Oynkuus. O6nacts 3HaYCHUH QYHKIIUN 1 25
1 Ob6nacTh onpeaeneHus U 00JaCTh 3HAYCHUN | -
byHKIIIN
12 CBoiicTBa (hyHKIUHU 1 30.09
13 CBoiicTBa (hyHKIUHU 1 2
14 CBoiicTBa (hyHKIUHU 1 2
15 KBanpaTHbIil TPEXUJIEH U €T0 KOPHU 1 7




16 KBagparHbIil TPEXWIEH U €r0 KOPHU 1 9

17 KBagparHblil TPEXWIEH U €r0 KOPHU 1 9

13 Pa3noxxenue kBazpaTHOroO TpexujeHa Ha | 14
MHOXHUTEIHN

19 Pa3noxxenue kBazpaTHOrO TpexujeHa Ha | 17
MHOHUTEITHN

20 Pa3noxxenue kBajipaTHOTrO TpexujeHa Ha | 17
MHOHUTEIHN

21 Pemenue 3agau 1 21

22 Pemenne 3amau 1 24.10

23 Pemenue 3agau 1 24

24 Pemenne 3amau 1 6.11
KonTtponpHas padota o teme "OyHKITHSI.

25 CaoiictBa ¢ynkiuii. KBagparHsrit 1 6
TpexwieH".

26 AHanu3 KOHTPOJIBHOUW paboThI 1 11

27 Pemrenue 3agau 1 13

28 Pemrenue 3agau 1 13

29 OyHkuusa y=ax”2 1 18

30 Oynkuus y=ax"2 , ee rpaQuk U CBOWCTBa 1 20

31 I'paduk pynkiuu y=ax"2+n 1 20

32 I'paduk pynkuuu y=a(x-m)"2 1 25.11

33 I'paduku pynkuit y=ax"2+n u y=a(x-m)"2 1 27

34 [TocTpoenue rpaduka KBagpaTHIHON | -
GbyHKIIIHI

35 [TocTpoenue rpaduka KBaApaTUIHON | 5

GbyHKITII




36 OyHKIMs y=x"n 1 4
37 @yHKIMS y=X"n U ee CBOMCTBa 1 4
38 Kopens n-oii crenenu 1 9
39 Pemrenne ynpaxHeHHI Ha HAXOXKICHHUE | 1
KOpHS N-0i cTeneHn
40 KonTtponsHas padoTa o teme | 1
"KBanparuunas GyHKIUS U ee cBOMCTBA'.
41 Lenoe ypaBHEHHUE U €r0 KOPHU 1 16
42 Llenoe ypaBHEHHUE U €T0 KOPHU 1 18.12
43 JlpoOHble palnoHalIbHbIE YpaBHEHUS 1 18
44 JpoOHBbIe panioOHaTBHBIC YPAaBHEHUS 1 23
45 Pemrenue 3amay 1 25
46 KonTtponbHas padoTa o Teme "YpaBHEHUS C | -
OJIHOU TIepeMeHHOoM"
47 AHanu3 KOHTPOJIBHOUW paboThI 1
43 Pemenne HepaBEHCTB BTOPOU CTENEHH C |
OJIHOU ITEPEMEHHOMN
49 Pemienne HepaBeHCTB BTOPOU CTENEHU C 1
OJIHOI TIepeMeHHOU
50 Pemenne HepaBeHCTB BTOPOIi CTEICHH |
METO/IOM HHTEPBAJIOB
51 Pemenne HepaBeHCTB BTOPOIi CTEICHH |
METO/IOM HHTEPBAJIOB
52 Pemenue 3amau 1
53 KonTtponsHas padota no Teme "HepaBeHncTBa |
C OJIHOM TIepeMeHHOM"
54 AHanu3 KOHTPOJBHON pabOTHI 1




ypaBHeHI/Ie C ABYyMs IICPEMCHHBIMU U €TO

53 rpadux

56 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €TI0
rpadux

57 I'paduueckuii crmocod pemeHus CucTeM
YpaBHEHUU

53 Pemrenne cucrem ypaBHEHUN BTOPOU
CTETeHU

59 Pemrenne cucrem ypaBHEHUN BTOPOU
CTETeHU

60 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
YPaBHEHUI BTOPOU CTEIICHH

61 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUH BTOPOM CTETIEHU

2 Pemrenue 3aga4d ¢ mOMOIIBIO CUCTEM
YpaBHEHU BTOPOU CTENEHU

63 HepaBeHnctBa ¢ 1Byms iepeMeHHbBIMU

64 HepaBeHnctBa ¢ 1Byms mepeMeHHbIMU

65 Cucrembl HEpaBEHCTB C JIBYMs
MIEPEMEHHBIMU

66 Cucrembl HEpAaBEHCTB C JIBYMs
MepEMEHHBIMU
HekoTtopsie npueMsl penieHus CucTem

67 yYpaBHEHUH BTOPOU CTENEHU C JBYMSI
IIEPEMEHHBIMU

68 Pemenue 3anau

69 Pemenue 3amay




KonTponsHas padorta o Teme "YpaBHEHHS U

70 HEpaBEHCTBA C ByMs [1€PEMEHHBIMU"

71 AHanmu3 KOHTPOJIBEHON PabOTHI

72 [locnenoBarenpHOCTH

73 Omnpenenenne apupMETHIECKON TPOTPECCUU

74 ®opmyna n-ro wieHa apudMeTunyecKon
Iporpeccun

75 ®dopmyna n-ro wieHa apudMeTnyecKon
Iporpeccun

76 ®opmysa cyMMBbI IEPBBIX N YIEHOB
apudmeTnyeckoil mporpeccuu

77 ®opmysa CyMMBbI IEPBBIX N YWIEHOB
apudmeTnyeckoil mporpeccuu

78 Pemmenue 3agau

79 KonTtponsHas padoTa o Teme
"Apudmernaeckas mporpeccus”

80 AHanu3 KOHTPOJIBHOU paboThI

81 OrnpeneneHue reoOMeTpUIECKOM MPOTrpecCuu

2 ®dopmysia n-ro 4jaeHa reoMeTpUYeCKoi
Mporpeccuu

83 dopmyna n-To 4jieHa reOMEeTPUIECKON
Mporpeccuu

84 ®dopmysa CyMMBbI MIEPBBIX N YWICHOB
TFE€OMETPUYECKON IIPOTPECCUU

g5 ®dopmyra cyMMBbI IEPBBIX N YWICHOB
FE€OMETPUYECKON IIPOTPECCUU

86 Pewrenue 3agau




KonTtposnpsHas paboTa o teme

87 " "
I'eomeTrpudeckas mporpeccus
88 AHanu3 KOHTPOJIbHOM paboThI
89 Pemrenue 3amau
[ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3AIINS
90 3HaHUH. Penenne TeKCTOBBIX 3a/1a4
apu(pMeTHYECKUM CrocoooM
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIHS
91 3HaHu#. [IpeoOpazoBanue anredOpanvaecKkux
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS
92 3HaHu#. [IpeoOpazoBanue anredOpanvaecKux
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
93 3HaHuil. [IpeobpazoBanue anredbpandeckux
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
94 3Hanuil. [IpeoObpazoBanue anredbpandeckux
BBIPAKEHUH, TOIYCTUMbIEC 3HAUCHUS
[ToBTOpenue, 06001IeHNE U cUCTEMaTU3alus
95 3HaHui. OyHKIKUK: TOCTPOEHUE, CBOMCTBA
W3YYEHHBIX (QYHKIUH
[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
96 3HaHui. yHKIKUK: TOCTPOEHUE, CBOMCTBA
W3Y4YEeHHBIX (QYHKIUH
97 Htoroas koHTpoJbHAs paboTa
98 Urorosag arrecranus
99 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alIUs




3HaHu. yHKIHUK: IOCTPOEHUE, CBOMCTBA
W3YYEHHBIX (DYHKIIMH

[ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3AIINS

100 3Hanuil. [ paduueckoe pemienne ypaBHeHUH 1
U MX CHCTEM
[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIINS
101 3HaHMi. ['padmyeckoe penieHne ypaBHEHHUM 1
U VX CHCTEM
102 O060061eHre u cucTeMaTu3alus 3HaHu| 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

» Anre6pa, 8 kiacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.U. u npyrue;
noA penakuuei TenskoBckoro C.A., AkimonepHoe o0miectBo «M3narenbeTBo
«IIpocsewenue»

» Anre6pa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue;
noa penakiuen TensikoBckoro C.A., AkimoHepHoe o01iecTBo «M3marenbeTBo
«IIpocsenieHue»

Anrebpa, 7 knacc/ Makaperaes FO.H., Munmatox H.I'., Hemikos K.W. u apyrue;
nox penakiuen Tensikopckoro C.A., AkimonepHoe o0mectBo «M3maTenbcTBO

«HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

[Toypounsbie pa3zpaboTku 1o anredpe. 7 Kiaacc:mocodue st yauTens /
A.H.PypyxkuH. - 6-¢ u3a. - M.BAKO

[Toypounsie pa3zpaboTku 1o anredpe. 8 kiaacc:mocodue ais yauTens /
A.H.Pypyxkus. - 3-e uza. - M.BAKO

[Toypounsie pa3zpaboTku 1o anredpe. 9 kimacc:mocobue i yaurTens /
A.H.PypyxkuH. - 3-e u3a. - M.BAKO

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

https://infourok.ru
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