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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOIO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCLUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOAOKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zButre y o0yJaromuxcs
HAYYHBIX TMPEJCTABICHUH O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl aJlalTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3ydenune anreOpbl oOecreyuMBaeT pa3BUTHE YMEHHS HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaIOIIMUXCS: OHHM HCIOJB3YIOT JEAYKTUBHBIC H
WHIYKTUBHBIC PACCyXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue U
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITETIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBJISeTCs peanu3alueil 1eaTeIbHOCTHOIO IPUHIINIIA O0yUeHUsl.

B ctpykType nporpaMMsl yueGHOTo Kypcea «Airedpa» st OCHOBHOTO 00IIEro
00pa30BaHHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOJANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUS», «ANreOpandeckue BBIPAXKEHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuuu». Kaxgas U3 3TUX colepKaTelbHO-METOANYECKUX
JVMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApyTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
HOPUXOJUTCS JIOTUYECKU PacCy’kJaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
A3blK. B cBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Aisredpa» BKIHOUECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaAIOITUMUCS
OCHOB  YHHMBEpPCAaJbHOTO MaTemarhdeckoro s3bika. CopaepkarenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHUM «Yucna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIeT0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCSA aITOPUTMaMHU, a
TaKXKe MPUOOPETECHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX VISl TOBCEIHEBHON
KU3HU. PazBuTHE MOHATUS O YHMCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEUCTBUTEIBHOM YUCIE. 3aBEPLICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K CpeHeEMY 00111eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus y4eOHBI MaTepuan IPyNIUPYETCs BOKPYT PALMOHAIbHBIX
BBIpKEHUN. Anredpa JIEeMOHCTPUPYET 3HAYEHUE MaTeMaTHKUA KakK s3bIKa JUIs
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3agaun o0ydenus ainredpe BXOAIT TaKkKe JalibHelIIee pa3BuTue
ANTOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHII.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTRY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAIEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHUS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuana crnocoOCTBYET pa3BUTHIO y 00 yUaIOIIMXCS YMEHUS
UCIIOJIb30BaTh pa3jUYHbIC BBIPA3UTENIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornmacHo ydeOHOMY IIaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha mn3yuenne yueOHoro Kypca « Anredpa» orsoautcs 306 gacoB: B 7 Kjiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEX0] OT OAHOU (OpMBI 3amucHu
npobeit k apyroi. [loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMerudeckue JEHUCTBUS C
palMOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJleM: OIpejaesieHue, Mnpeodpa3zoBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh 00JbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIHU
HaTypaJbHbBIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C IepeMEHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OpnHowieHbl U MHOrowieHbl. CreneHb MHOTousieHa. CJI0KEeHUE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAILIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHMS, IpaBUJIa MpPeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEW JMHEWHOTO
yYpaBHEHHSI, pElIEHUE JIMHEHHBIX YpaBHEHUN. COCTaBIE€HHUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a7a4 C MIOMOIIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
criocoOoM noacTaHOBKH. [IpuMepsbl pelieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. UuciioBsle TpoMeXyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPAMOM.

[IpssmoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonsatue pynkuuu. I'paduk GyHkuuu.
CpoiictBa (ynkumii. Jluneitnas Qynkuus, e€ rpadux. I'paduk dyHkuum y = [x|.
I'padprueckoe penieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHATIBLHOM YHCIIE.
JlecaTuuHble TPUOJIMKEHUST UppallMOHATbHBIX uncesl. CBONCTBA apuMETHIECKUX
KBa/IPaTHBIX KOPHEW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOoKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAs 3allKCh YKCIa.

AJire0panyvecKkue BbIPaKeHUs

KBanparthblil TpéXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIEHA HA MHOKUTEH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHUS 1 KX TTPeoOpa3oBaHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHHE, (opMyia KOPHEH KBaJIpaTHOTO ypaBHeHHs. TeopeMa
Buera. Pemienue ypaBHEHUN, CBOJAIIMXCA K JIMHEWHBIM H  KBAaJAPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas uaTEpHpeTalus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUM C JBYMs N€peMEHHbIMH. [Ipumepbl pemeHuss cuctem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

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

DyHKIUN

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

I'padpux dbynkumu. Urenne cpoiictB dyHkmmu mo e€ rpaduky. [Ipumeps
rpauKoB QYHKIIUHN, OTPAXKAIOIINX peajbHbIE MPOIECCHI.



DyHKIWUY, ONKCHIBAIONIMNE MPSIMYyId ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIIACC

Yuciaa v BbIYMCICHUS

PanvionanbHbie yucia, UppallMOHAIBHBIC YUCTIA, KOHEYHbIE U OECKOHEYHBIC
JecATUYHbIe IpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIN, JEHCTBUTEIIBHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHCEN, apudmeTuyeckue JeUCTBHUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TIPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToOB BbIUUCICHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHrne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEIEHEW pa3IOKEHUEM HAa MHOXKHUTEIU.

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

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

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DYyHKIMH

KBagpatnunas ¢ynaknusa, e€ rpaduk um cBoiicTBa. [lapabGoma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu pynxumit: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = [x| , # ux
CBOMCTBA.



YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEIOBATEIBHOCTH
peKkyppeHTHO# dhopmyIioi u GopMyIoii n-ro uiaeHa.

Apudpmernyeckas W reoMmerpuueckas mnporpeccud. @opmyibl n-ro 4djieHa
apu(pMETUIECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TEOMETPUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



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
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaTE€MAaTUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpak/laHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOITIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XWU3HU ISl YCICIIHOW MpodeCcCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATBLHON TPAEKTOPUU 00pa30BaHMS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJIEHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTUYeCKONM HayKd Kak cdepbl UeIoBEeUYECKOM
NEATEeNIbHOCTH, ATANOB €€ pa3BUTHUS M 3HAYUMOCTH JIJIi PA3BUTHUSA LIMBUIIM3AIUHU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJEHHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Qu3nyeckas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HABbIKA pe(IeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIKMOKY M TAKOTO0 K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEICTBUM AJI OKpY>Karoule cpejibl, 0CO3HAHUEM TII100aIbHOTO
XapakTepa HKOJIOTHYECKUX MPoOIieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM COUMAJIbHON W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UAEH, MOHATUS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYH)  CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble peUIeHUs] W JeUCTBUS, (OpPMynHpoBaTh U OLEHUBATh PUCKU U
nocjuencTBus, (OpMUPOBATDH OIBIT.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpeJICICHHs] ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(UKaIuu, OCHOBAaHUS s OOOONICHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYIUPOBATH UM  MPEoOPa30OBBIBATH  CYKICHHUS:
YTBEPANUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeursi B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JIJIsl BBIABICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelIbCTBa
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAUBATh aAPryMEHTAIMIO, NPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIbCKANA MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpodIeMy,
CaMOCTOSAITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIO0TE3Y, aprYMEHTUPOBATH CBOIO TO3UIUIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY TUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJIECHUIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATETHHO (POPMYIHPOBATH 000OIEHHS U BBIBOJIBI 1O PE3yJibTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIEHU;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTaTh
IPEATOJIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TpeacTaBieHHs WHOOpPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u Ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPHUTEPHUSM, MPEAIOKCHHBIM
yauTesIeM Wi chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAYy PELICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B X0J1€ OOCYXJIEHHUS 3aJ1aBaTh BOMPOCHI MO CYIECTBY 00CYKAAEMOMN TEMBI,
npoOJieMbl, peliaeMoi 3aJ1auu, BbICKa3bIBaTh WU, HAIICJICHHBIC HA TTOUCK
pELIEHHUs, CONMOCTABJIAThL CBOU CYXKICHUS C CYXKICHUAMU JPYTUX
YYaCTHUKOB Juajiora, oOHapy>KUBaTh pa3jiM4Me€ U CXOJCTBO MO3HUIIHUH, B
KOppEeKTHOH (hopMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
IIPEICTABIISTh PE3yJIbTAThI pelieHust 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TPOCKTA, CAMOCTOATEIILHO BEIOUPATH (DOPMAT BBICTYTICHUS
¢ yuéToM 3aja4 Mpe3eHTAUU U OCOOEHHOCTEN ayIUTOPUH;

ITOHUMATh Y UCTIOJIB30BaTh MIPEUMYIIECTBA KOMAHIAHON U MHANBUAYATbHON
paboOTHI MPHU pelIeHUU YIeOHBIX MATEMAaTHYECKUX 3a/1a4;

MIPUHUMAThH L€JIb COBMECTHOM JIESATEIIbHOCTH, TNIAHUPOBATH OPTraHU3ALINIO
COBMECTHOM paboThl, pachpenensTh BHIbI padoT, JOroBapuUBaTHCH,
0o0CyXIaTh TPOLIECC U Pe3yJIbTaT padOThl, 0000IIaTh MHEHHUS HECKOJIbKHUX
JIIOIEH;

y4acTBOBaTh B TPYNNoBbIX (opmax paboTel (0OCyXaeHHus, OOMEH
MHEHHSIMHU, MO3TOBBIE IIITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh PaObOTHI
U KOOPJAWHHUPOBATH CBOU JICHMCTBUS C JAPYTMMH 4YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJAJa B OOIIUH MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOICHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM PEUIEHUs 3adadyd (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsI ¢ Y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pELIeHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA JIEITEIbHOCTH OCTABICHHOM LEH U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTUXKEHUS WM HEIOCTHIKECHHS 1EJIH,
HAXOJUTh OMNOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIIMICS TMOJIYYUT CIECAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apuMETHUECKUE
JENUCTBUS C pallMOHATBHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHUH, MPUMEHSITh pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT oHOM (OPMBI 3amucu 4Yucesl K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO APOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YAaCTHOCTH
B O€CKOHEUHYIO JIECATUYHYIO JPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATE JACHCTBUS CO CTENEHSIMU C HATypaIbHBIMU
MOKA3aTEeIISIMU.

[TpuMeHsTh TPU3HAKY JETUMOCTH, Pa3I0KEeHHUE Ha MHOKUTEIN HATYPAJIbHBIX
YyuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIIMYMH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yabTaThl pelIEHUs 3a7ad ¢ y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AsireOpanyeckue BbIpasKeHUSs

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHUS y4eOHOTO MaTepuara.

Haxonute 3HaueHUs OYKBEHHBIX BBIPAKEHHM TpPH 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BoinonHsATh npeoOdpa3zoBaHusl UEIOT0 BhIPAXKEHUSI B MHOTOWJICH MPUBEACHUEM
MOIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHHME OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I1IET0 MHOKUTESI, TPYINIUPOBKHU CIaraéMbiX, TPUMEHEHHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensaTh npeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEJSIMHU IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUs C OLHOM IIEPEMEHHOW, NPUMEHsA IpaBUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATs, ABIseTCA
JIM YUCJIO0 KOPHEM YpPaBHECHUSI.

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

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IBYMS EPEMEHHBIMU.

Ctpouth B KOOPAMHATHON TNIOCKOCTH I'paUK JIMHEHMHOT'O YPABHEHUS C IBYMS
NEePEMEHHBIMHU, MOJIB3YACH TpapUKOM, IPUBOUTH PUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctemsbl ABYX JTMHEHMHBIX YPABHEHHU C ABYMS MEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHUH I10 YCIIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIA pe3yJIbTarT.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IIJIOCKOCTHA TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, PACCTOSIHHUE, II€HA, KOJMYECTBO, CTOMUMOCTD,
IPOU3BOJUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a UHGOPMAIIUH,
M3BJICKATh U UHTEPIIPETUPOBATh MHGOPMAIINIO U3 TPAPHUKOB peatbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenms B 8 kJjacce OOyYarOmMICS TIOJIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

Yucua 1 BIYUCICHUSA

Hcnonp30BaTh HavalbHBIE TMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen i1 CPaBHEHUS, OKPYTJIEHUS U BBIUYMCIECHUN, U300pakaTh JEHCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMensaTs MNOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUThb
KBaJIpaTHBIE KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeo0pa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonwp3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECSITUYHBIX
npobeit u crenenei ynucia 10.



AJireOpauyvecKne BbIpazKeHH sl

[IpuMeHsAT, TMOHATHE CTENEHH C IeJbIM T0Ka3aTesieM, BbIMNOIHATh
npeoOpa3oBaHus BRIPAXKEHUI, COJIEPKAIUX CTEIIEHHU C LIEJIBIM MTOKa3aTeIeM.

BoINOTHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAllMOHATBHBIX BHIPAXKEHUM HA
OCHOBE IIpaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKuMM APOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[IpumMensTh peodpa3zoBaHusl BHIPAKEHUM SIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHOU MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS WM PpallMOHAJIbHBIE YpaBHEHUS,
CBOJISILITUECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOoAUTH TIpOCTEHIIINE HUCCIIEIOBAHUSI YPABHEHU M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C TPUMEHEHHEM TpauiecKux MpeAcTaBieHui (ycTaHABIWBATh, UMEET
U ypaBHCHHUE WIM CHCTeMa YPaBHCHHH pEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT ciIOBECHOW (OPMYJIMPOBKH 3adadyM K €€ ajreOpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHS ypaBHEHUS WJIM CHUCTEMbl YpaBHEHHUM,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJI1 CPABHEHMU S, OLICHKH, PEIlaTh
JMHEWHbBIC HEPABEHCTBA C OJTHON MTEPEMEHHOM U UX CHCTEMBI, J1aBaTh rpaUIeCKyIo
WJUTFOCTPALMI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCMONIB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM TO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIMNA BUJIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduky.

K koHmy oOyuenuss B 9 kjacce o0OydYarolIMiiCs TMOJYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAIOUYMBATH PALlMOHATIBHBIE U UPPAlMOHAIBHBIE YHCIIA.

Boinonusats apudMeTnueckue 1elCTBUS C palliOHATBHBIMU YHCIIAMU, COYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIYUCICHHS C UpPpalMOHATbHBIMU
YHUCJIaMHU.

HaxoauTs 3HaueHus cTENEHeN ¢ NeIbIMU MOKA3aTeIsIMU U KOPHEHN, BBIUUCIIATD
3HAYEHUS] YUCJIOBBIX BBIPAKEHUHU.

OKpyryisiTh I€MCTBUTEIBHBIE YHWCIA, BBIMOJIHATh MPUKHUIKY pe3yJIbTaTa
BBIUYKMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHEeHUS U HEPABEHCTBA

Pewrats nuHENHbBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILNECS K HUM,
npocTelme ApoOHO-pallMOHATIBHBIE YPABHEHHS.

Pemrate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUW C ABYMS INEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  alreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMMU.

[IpoBOaUTE IpOCTEUIINE UCCIIEAOBAHUSA YPAaBHEHUM U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3alMCHIBATHh PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOU MPSIMOi1, 3alUCBIBATh PEILIEHUE C TOMOIIBI CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3aa4.

DyHKUUH

Pacno3naBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loka3bIBaTh CXEMaTHYECKU

PacIioIOKEeHHE Ha KOOPAWHATHOM TIJIOCKOCTU T'paduKOB PyHKIHMM BUJA: y = kX, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \/x, y = |x|, B 3aBuCHMOCTH OT 3HAYCHUI
K03()(PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crtpouth U M300pakaThb CXEMATHYECKH T'paQUKUA KBAaIPATHYHBIX (YHKIIUM,
OIMMKCHIBATh CBOWMCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTuyHyro QyHKIHIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (QYHKIIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrPeccHu

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPH PA3HBIX
croco0ax 3a1aHusl.

BbIMONHATS  BBIYHCIICGHUS C  HWCIOJb30BaHMEM (OpMYyT N-ro 4ieHa
apuPMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMH HA KOOPIAWHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIIOBBIMHU ITOCIEIOBATENBHOCTAMHU, B TOM
4yuCie 3aJja4d U3 peajbHOM KU3HU (C UCIOJIb30BAHUEM KalbKyNIATOpa, HUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeUMCieHUs. ParinonanbpHbIe 75 ) bubmmoreka [{OK
qucia https://m.edsoo.ru/7f415b90
bu6morexa [IOK
2 Anre0d 27 3
FeOpAITIECie BRIPMICHI https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 v 20 2
DABHCHIA H HepaseHcTEa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 2
OOPAMHATH! H rpaduKH. DyHKiHH https://m.edsoo.ru/7f415690
bu6mmoreka [IOK
e Tostoperne 1 06odmenne 6 ! https://m.edsoo.ru/7f415690
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 10 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne [ara nugposbie JlonosHUTEIbHASA
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBarejibHble | HHpOpMALNs
padoThI padoTsbI
pecypcsl
1 [ToBTOpEHUE 5 1 0
[TonsiTue
2 1 0 0
paIrMoHaIBLHOTO YHCIIa
Apudmernueckue
JIEUCTBUSA C
3 1 0 0
panoHaTbHBIMHU
YUCIAMU
Apubmernueckue
TNIEUCTBUS C
4 1 0 0
palroHaIbHBIMU
YUCIIAMU
YucaoBbie BEIpaKEHUS 1
6 YucaoBble BEIpaKEHUS 1 0 0
Bripaxxenus ¢
7 P 1 0 0
MepEMEHHBIMU
Bripaxxenus ¢
8 P 1 0 0
MIepEMEHHBIMU
CpaBHeHME 3HaUEHUE
9 P g 1 0 0
BBIpaKEHUI
CaoiicTBa AeicTBUi
10 1 0 0

HaJg yucjiiaMu




Toxnecrtsa.

11 ToxXaecTBEeHHBIC
peoOpa3oBaHUs
ToxaecTsa.

12 ToxaecTBEHHBIC
npeoOpa3oBaHMs
ToxaecTsa.

13 ToxiecTBEeHHEIE
npeoOpazoBaHus
KonTtponsHas padorta

14 Ne 1 "IIpeobGpazoBanue
BbIpaKeHUI"

15 VYpaBHEHHE U €ro
KOpHHU

16 YpaBHeHUE U €ro
KOpHHU

17 JIuneitHOE ypaBHEHUE C
OJIHOM TIEpEMEHHOM

13 JIuneitHOe ypaBHEHUE C
OJIHOM TIEpEMEHHOM

19 Pemenue 3amau ¢
MTOMOIIBIO0 YpaBHEHUN

20 Pemenue 3amau ¢
MTOMOIIBIO0 YpaBHEHUN

)1 KonTtponsHas paborta
Ne 2 "VpaBuenus"

2 YucioBeie

IIPOMCIKYTKHU




23 UYro Takoe QpyHKIHA

24 Brrurciienue 3HaueHuit
¢byHKIMU MO hopmyIie

25 Brruncienue 3HaueHuit
¢byHKIMU MO hopmyIie

26 I'paduk pyHkmm

27 I'paduk pyHkmm
[Ipsimas

28 MPOTIOPITUOHATBHOCTD
u ee rpaduk
[Ipsimas

29 MPOMOPIHUOHATIEHOCTD
u ee rpapuk

30 Jluneiinas GyHKIHSA U
ee rpadux

31 Jluneiinas GyHKIHSA U
ee rpadux
KouTtponsHas paborta

32
No 3 "®ynknun"
Onpenenenue cTeneHu

33 C HaTypaJbHbIM
roKasaresjemM
Omnpenenenue CTeneHu

34 C HaTypajbHbIM
II0Ka3aTeIeM

35 YMHOKEHHUE U JIeTICHHUE

CTEIleHEN




YMHOXKEHNE U JIEJIEHUE

36 .
CTEICHEH
Bo3penenue B cTeneHb

37 MIPOU3BENICHUS U
CTEIICHHU
Bo3penenue B cTeneHb

38 MIPOU3BEICHUS U
CTEICHHU

19 OIHOYJIEH U €r0
CTaHJIapTHBINA BU

40 OIHOYJIEH U €r0
CTaHJIapTHBIA BU

41 VYMHOXEHNE
OJITHOYJICHOB

4 Bo3Benenue
OJIHOYJICHA B CTEIICHb

43 OyHKIMU y=X"2 U
y=x"3 1 ux rpaguku

44 OyHKIMU y=X"2 U
y=x"3 1 ux rpapuku
KontponbHas padoTa

45 Ne 4 "Crenens ¢
HaTypaJIbHBIM
nokasareyemM"

46 MHOT0U4JIEH U €T0

CTaHﬂapTHLIﬁ BUO




47

Cnoxenue u
BBIYUTAHHUC
MHOTOYJICHOB

48

Crnoxenue u
BBIYUTAHUC
MHOTOYJICHOB

49

YMHOXKEHNE
OJHOYJIEHA Ha
MHOTOYIEH

50

YMHOXKEHNE
OJHOYJIEHA Ha
MHOTOYJIEH

51

Briaecenue o01iero
MHOHUTENA 32 CKOOKH

52

Brigecenue o0miero
MHOYHUTENA 32 CKOOKH

53

Brigecenue o0miero
MHOYHUTENA 3a CKOOKH

54

KontponbHas padoTa
Ne 5 "MuorowieHs!"

55

YMHOXKEHNE
MHOTIOYJIEeHAa Ha
MHOTOWIEH

56

YMHOXKEHNE
MHOTOYIEeHa Ha
MHOTOWIEH




57

YMHOXKEHNE
MHOTOYIEHa Ha
MHOTOYWIEH

58

Paznoxxenne
MHOTrOYJIEHA Ha
MHOYHTEIH CII0COO0M
TPYIIIUPOBKU

59

Paznoxxenne
MHOTOWIEHA HA
MHOKHUTEIN CLIOCOO0M
TPYHIIAPOBKHU

60

KonTtponsHas padbota
Ne 6 "VMHOXKEHUE
MHOT'OYIEHOB"

61

Bo3Benenue B kBaapar
1 B Ky0 CyMMBI IBYX
BBIPAKECHUUN

62

Bo3Benenue B kBazpar
U B KyO pa3HOCTH JBYX
BBIPAKCHUHN

63

Paznoxenue Ha
MHOKHUTEJH C
MOMOIIBI0 (hopMyIT
KBaJIpaTa CyMMBI U
KBaJIpaTa pa3HOCTH

64

Paznoxxenne Ha
MHOKHUTEIH C
MOMOIIBI0 (hopMyIT




KBaapaTra CYMMBbI U
KBajpaTa pa3HOCTH

65

YMHOX€EHUE Pa3HOCTH
ABYX BI)Ipa)KeHI/Iﬁ Ha Ux

CyMMY

66

YMHOX€EHUE Pa3HOCTH
ABYX BI)Ipa)KeHI/Iﬁ Ha ux

CyMMY

67

Pasnoxenune pazHoctu
KBa/IpaToB Ha
MHOXHTEIIN

68

Pasnoxenne pazHoctu
KBaJIpaToB Ha
MHOKUTEIN

69

Paznoxenune Ha
MHOXHUTEIH CYMMBI U
pasHoOCTH KyOOB

70

Paznoxenue Ha
MHOKHUTEIN CYMMBI U
pasHoOCTH KyOOB

71

KonTtponrHas pabora
Ne 7 "®Dopmyiel
COKpAILIEHHOTI'O
YMHOXeHUs"

72

IIpeobpazoBanue
IEJIOTO BBIPAXKCHUS B
MHOTOYJICH




73

[IpeoOpazoBanme
IIEJIOTO BBIPAXKCHHUS B
MHOTOYJICH

74

[Ipumenenune
Pa3IUYHBIX CIIOCOOOB
TUTSL Pa3NIOKEHHST Ha
MHOXHTEIN

75

[IpumeHeHne
pa3IUYHBIX CITIOCOOOB
JUI pa3ioXKeHUs Ha
MHOKHUTEITN

76

[IpumeHeHne
pa3IUYHBIX CITIOCOOOB
JUI pa3ioKeHus Ha
MHOKHTEIHN

77

KonTtponbHas padoTa
Ne 8 "IIpeobpazoBanue
11€JIOTO BhIpaKeHUs"

78

JIuneitHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU

79

I'paduk nmuHEHHOTO
YPaBHECHHUS C IBYMSI
nepeMEHHBIMHU

80

I'paduk nuHEHHOTO
yYpaBHEHUS C ABYMS
MIePEeMEHHBIMHU




81

CucreMsl JIMHERHBIX
YPaBHEHUH C JBYMS
MIePEeMECHHBIMHU

82

CucreMsl JIMHERHBIX
YpPaBHEHUU C IByMsI
MIePEeMEHHBIMHU

&3

Croco0 1o ICTaHOBKH

84

Croco0 1moICTaHOBKH

85

Croco0 ci1oxeHns

86

Pemmenue 3amau c
TMOMOIIBIO CUCTEM
ypaBHEHUU

87

Pemmenue 3amau c
MOMOIIBIO CUCTEM
YpaBHEHUU

88

Pemrenue 3amau ¢
TIOMOIIBIO0 CUCTEM
YpaBHEHU I

89

KonTposnsHas pabora
Ne 9 "Cucremsl
JIMHEWHBIX ypaBHEHUN"

90

IloBTOpEHNE OCHOBHBIX
MIOHATUI U METOJI0B
Kypca 7 Kiacca,
00o01eHne 3HaHui

91

HOBTOpeHI/Ie OCHOBHBIX
MOHATHUM U METOJIOB




Kypca 7 Kiacca,
0000111eHNe 3HAHUA

9 Hrtorosast KOHTpOJIbHASA

pabora

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Martemartuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢
u3nanue, nepepadorantoe, 7 knacc/ Maxkapsrue FO.H., Munaiok H.I'.,
Hemkos K.M. u np.; nox penakuueii TenskoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

* Martemaruka. Anre0pa: 8-it kiacc: 0a30BbIi yPOBEHb: yueOHUK; 16-¢
u3nanue, nepepadorannoe, 8 kinacc/ MaxkaperueB FO.H., Munnarox H.T'.,
HemxoB K.W. u np.; nox penakuueit Tensakosckoro C.A., AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
KoHTponbHBIE 1 caMOCcTOsITeNbHBIE paboThl. Anredpa: 7 Kiacc, 6a30BbIN
ypoBeHb/ Kpaitaesa JI.b. M3gaTensctBo "[Ipocsemnienue”, 2024
KoHTponbsHbIe 1 camocTosTeNbHBIE paboThl. Anredpa: 8 kinacc, 6a30BbIi

yposeHb/ KpaitneBa JI.b. M3natensctBo "[IpocBemenne", 2024

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
https://uchi.ru

Resh.edu.ru



Online Test Pad
Nsportal.ru

Infourok.ru



