[pmnoxenne Ne 2k OcHOBHOM

o0mieo6pa3oBaTenbHOM nporpaMmme
OCHOBHOTO 00mero o0pa3oBaHus yTB.
npukazom MBOY Tumuazum Ne 2 ot
29.08.2025 Ne /259 n
PABOYAS ITPOTPAMMA
(ID 6708856)

yueOHOro Kypca «AJiredopa»

Ut o0y4aromuxcs 7-9 KjaaccoB

Capos, 2025



HOACHUTEJIBHASA 3AIIUCKA

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).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JIECSTUYHBIE, TIEPEXO] OT OAHOM (OPMBI 3amHCH
npoOeit k apyroi. I[loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX Yuceld. ApudMeTuueckue JEHUCTBUS C
palMOHANBHBIMU YucIaMU. Pemienue 3amad u3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOwu.

Crenenb C HaTypajdbHBIM TIOKa3aTeJieM: OMpelesieHne, Mpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX unced. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBineHne 3aBUCUMOCTH 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] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEW JMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWUHBbIX ypaBHeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pemenre TeKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHUCTEM YpAaBHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YucioBsle NpOMEKYTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsitmoyrosibHasg 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 dyHkunn
y = |x|. T'paduueckoe pelieHne THHEHHBIX YPaBHEHHWH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue 00 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI HppallMOHAIbHBIX uncesl. CBOMCTBA apu(hMETHIECKUX
KBaIPAaTHBIX KOPHEHW M WX MPUMEHEHHUE K TPE0Opa30BaHUIO YHUCIIOBBIX BBHIPAKECHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LETbIM MOKa3zaTesneM U e€ cBoricTBa. CTaHIapTHAs 3allKCh YKCIa.

AJire0panyvecKne BbIPasKeHH s

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBaJpPaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanueckoil apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJeHHe aireOpandyeckux JapoOei.
PanronanbHbie BRIpOXKEHUS 1 KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUHN, CBOISIINXCS K JUHEHHBIM U KBaJAPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'padrueckas maTEpHpeTalus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJINHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anre0OpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUMN

[Tonsitue ¢ynkmuu. OOIACTh ONpEACICHUS W MHOXKECTBO 3HAYCHUI
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢dynkumuu. YUrenue cpoiicTB ¢yHKkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI MPONOPLUOHAIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia v BbIYUCICHUS

PanmonanpHbie yucia, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCITUYHBbIE napoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHPA, JUIUTCIBHOCTh MPOIIECCOB B
OKPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHIA.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PeleHne ypaBHEHUH, CBOASIIMXCA K KBAaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemienue apoOHO-paliMOHANbHBIX ypaBHEHUN. PelieHne TEeKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMH M ero Tpaduk. PemieHue cuctem IByx
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellleHne cucTeM IByX YpaBHEHHUI,
OJIHO W3 KOTOPHIX JHMHEIHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS] CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

DyHKUUN

KBagpatnunas ¢dyukius, €€ rpaguk u cBoicra. [lapabona, koopauHATHI
BEPILIMHBI TapadoJibl, 0Cb CAMMETPHUH 11apadoIbl.



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

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyioi u GopMyIoii n-ro uaeHa.

Apudpmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uigeHa
apu(pMETHUYECKON U Fr€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHre WIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOorpeccHii
TOYKaMHM Ha KOOPAUHATHOMU IUIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.

Ci10KHBIE IPOLICHTBHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpak/laHWHA W peallh3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BAXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIECIIHOW MpodecCHOoHATbHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTUYECKONM HayKd Kak cdepbl UeI0BEUYECKOM
NEeATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTUS LIMBHJIN3ALMUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (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) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3aad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSAIOMIMMCH YCJOBUSAM COUMAJIBbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATWH, YCTAHABIWBATH  CYIIECTBECHHBIA  MPHU3HAK
KIaccu(UKauu, OCHOBAaHUS s OOOOIICHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa30OBHIBATh  CYXKICHHUS:
YTBEPIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPBI, 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 HCCIICIOBATEILCKUNA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
DKCIIEPUMEHT,  HEOONbIIOE  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTLHO (DOPMYITHPOBATH 00OOIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000O0IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOPMANMH W WLTFOCTPUPOBATH
perraemMbie 3aJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WHGOPMAIMU TIO KPHUTEPHUSM, MPEIIOKCHHBIM
y4uTeIeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMon 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOEKTa,  CAaMOCTOSATEIBHO  BBIOMpAaTh  (opmaT
BBICTYILJICHUS C YY4ETOM 33714 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1I€JIb COBMECTHOH JCATEIBPHOCTH, IJIAHUPOBATH OPTraHU3aINIo
COBMECTHOW pabOTBI, pacmpeneiisaTh BHABI padOT, JOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IIaTh MHCHHS HECKOJIBKHX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHUBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEILHO COCTAaBJIAITH IUIaH, AJITOPUTM pEIICHUs 3aaauu (WIu €ro
4acTh), BHIOUPATH CIMOCOO PEIHICHUS ¢ YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMHM  CaMOTMPOBEPKH, CAMOKOHTpPOJIS TIpolecca U
pe3yJibTaTa pelIeHUs] MATEMAaTHYECKOW 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, HAMICHHBIX OMINOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH PUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

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

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
crocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
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 YIOPSAIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJsTh yncna.

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

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIU
HaTypaAJIbHBIX YHCEI.

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

AJireOpanyvecKue BbIPaKeHU 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
MIPUBEJICHUEM MOJAOOHBIX CIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKH CJaraeMsix,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeodpa3zoBaHKsl MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEJSIMH  JUTS
npeoOpa3oBaHusl 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 PEIICHUN JIUHEUHBIX 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
ypaBHEHUS.

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 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DyHKUIHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHUCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHeHHBIX QyHKIUNH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Torumats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce o0OydarOUUCS MOJYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YJILTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HavYalIbHBIE TMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yuces JJis CPaBHEHUS, OKPYTJEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMensaTs nNOHSATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHU, UCIOIb3YysSd MPU HEOOXOJMMOCTH KaJIbKYJATOP, BBITOJHAITH
npeoOpa3oBaHus BbIPAXKEHUW, COAEPKAIIUX KBAJAPATHbIE 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/ix, y =x2,y = x3, y = [x, y = VX, onucsIBaTh CBOWCTBa YHCIOBO
byHKIMM 10 €€ rpaduKy.

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

Yuca 1 BHIYMCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIE M HPPAIIMOHAILHBIE YHCTIA.

BeimonaTe  apudmeTHdyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHUCIIAMH,
couetas YCTHbIE W TIUCBMEHHBIE TPHUEMBI, 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.

YpaBHeHUs M 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 CIOCOOOM ¢ TTOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHCHUE WM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

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

Pemate  cucrembl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUU PAa3JIMYHbIX 3a]1a4.

DOyHKUUMA

PacrioznaBath GyHKIMM HM3Y4eHHBIX BHUIOB. [loka3plBaTh CXeMaTHYECKH

pacroIoKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QyHKIWN 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 CXeMaTHYECKU TpaduKu KBAJPATUYHBIX (DYHKIIHIA,
OIMHCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTuyHyro QyHKIHIO 10 (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCIEI0BATEIbHOCTH U NPOrPeCcCHHA

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaHusl.

BBIONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHMEM (OpPMYyT N-ro  4ieHa
apuMeTHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIBHOCTH TOYKAMU HAa KOOPJIWHATHOU
IJTIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB ¥ TeEM undgpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI

pecypchl

| Yucna u BeUUCICHUS. ParnoHanbpHbIe )5 | bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415b690

2 Anrebpandeckue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690

bu6moreka [IOK

2 1

3 ¥/PABHEHITA H HEPABEHCTEA 0 https://m.edsoo.ru/7€415690

bu6mmoreka [IOK

4 K . @ 24 1

OOP/MHATEL H rpagHic. DyHKi https://m.edsoo.ru/7f415b90

5 [ToBTOpEeHUE M 0000IICHNE 6 1 bubmorexa LOK
https://m.edsoo.ru/7f415b690

OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5 0




8 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 UYucna u Beruucnenus. KpagpatHeie KOpHH 15 nomHoreia LO
https://m.edsoo.ru/7f417af8
) Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BBIPaXKEHUS. 15 | bubnuoreka [JOK
AnrebOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanipaTHbie 15 | bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6006 6 2
OBTOPCHHUE 1 0DODIICHHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypcsl

| Yucna v Beluncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edsoo.ru/7f419d08

) YpaBHEHUs M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edsoo.ru/7f419d08

3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08

bu6moreka [IOK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7f419d08

5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

6 YucaoBbIe MOCIEI0BATEILHOCTHU 15 1 Eubmorexa HOK
https://m.edsoo.ru/7f419d08

7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 | bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro N
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. BreimonHsaTe,  coderas  yCTHbIE W NHCHbMEHHBIE  TPHUEMBI,
' apudMeTHYECKUe IEUCTBUSI C PallUOHATBHBIMH YHCIIAMHU
Haxomuth  3Ha4YeHWs  YHUCIOBBIX  BBIPOKEHUW,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUHUCIICHUS 3HAUEHUN JAPOOHBIX
BBIpAXKEHUH, COJIep KaInX OOBIKHOBEHHBIC U JCCITHYHBIE IPOOH
[lepexonute oOT oaHOM (Qopmbl 3amuMcu yucel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTJATh yncaa
BbINONHATE MPUKUAKY U OLEHKY pe3y/ibTara BBIYMCIECHUH, OLEHKY
1.6 3HAYEHUM YHUCIOBBIX BBIPAKECHUW. BhIMOMHATH JACUCTBHSA  CO
CTENEHSIMH C HATYPaJbHBIMH MOKa3aTeNsIMU
17 [IpuMeHsATh NPU3HAKU JEIUMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIN
' HATYypaJbHBIX YHCET
Pemarh  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/ayl, CBSI3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYKH,
1.8 OPOLEHTAMH, WHTEPIPETHUPOBATh pE3yJAbTaThl pELICHUs 3agady C
Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pPacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonb3oBath anreOpandeckyrd TEPMHHOJOTHIO M  CHMBOJIHKY,
' MIPUMEHSATH €€ B MIPOLIECCE OCBOSHHSI YyUeOHOTO MaTepuana
2.2 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOKEHUH TIPH  3aJaHHBIX




SHAYCHHUAX IMEPEMCHHBIX

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

23 MIPUBEACHUEM I0IOOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BbInoNHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, MPUMEHATh (OPMYNbl KBajapaTa CYMMbI U KBajapaTa
pa3HoCTH
OcyuiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKUTEIH C TIOMOILbIO
2.5 BBIHECEHHS 32 CKOOKHM OOILEro MHOKUTEINS], TPYIIIUPOBKHU CIaraeMslXx,
MpUMEHEHUsI POPMYIT COKPAILIEHHOTO YMHOKEHUS
"6 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Barh CBOMCTBA CTENEHEM C HATypalbHBIMHU ITOKa3aTEIsIMU
' JUTsI TIpe0Opa30BaHUs BBIPAKEHUI
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemrate nuHeVHBIE YpaBHEHUsS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 IIpaBUJIa MEpexoaa OT UCXOJHOTO YPABHEHMS K PAaBHOCHUJIBHOMY €MY.
IIpoBepATh, ABISAETCS JIM YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTe rpaguyeckue MeTOAbl NPU  PEIICHUM JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupats mpuMepsl Nap YuCel, ABJSIOIIUXCSA PELICHUEM JTMHEHHOrO
' YPaBHEHUS € ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJMHATHOMN IIOCKOCTH Ipa)uK JTMHEHHOIO YpaBHEHUS C
34 IBYMsl TEPEMEHHBIMU; MOJIB3YSICh T'paUKOM, NPUBOIUTH IPUMEPHI
pELIeHNs ypaBHEHUS
35 Pemate cuctemsl JBYX JTMHEUHBIX YPAaBHEHHUH C ABYMS IE€PEMEHHBIMU,
' B TOM 4YHCIIE TpapUUECKH
CocraBiiaTh U pelmarh JUHEMHOE ypaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBIN pe3yJIbTaT
4 Koopaunats! u rpadpuku. @yHKIuu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, HHTEpBaJbl, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alNreOpanvyeckoM si3bIKe
4.2 OTrmedarp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM




KOOpAMHATAM

Crpouts rpaduku muHeiHbIX GyHKuui. CTpouTh rpaduk GYHKIUH Y

4.3
= [x]
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHUE, UEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTs 3HaueHne GpyHKIMU IO 3HAYCHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBI€HHS U aHalIM3a
4.6 nHpopmaluy, U3BJIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Hucna v BeIUMCIEHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABICHHA O  MHOXECTBE
. JEWCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHUS, OKPYIJIEHUS U BBIYUCIICHUH,
' n300pakaTh [JEMCTBUTENIbHBIE YHUCIIA TOYKAMHU Ha KOOPAMHATHOU
NpAMOM
[IpumensaTr mnoHsATHE apU(METUYECKOTO  KBAJAPATHOTO  KOPHS,
1o HaXOJUTh KBaJpaTHble KOPHHU, MWCIOJB3ysd IPU HEOOXOIUMOCTH
' KaJbKYJIATOP, BBIIOJIHATH IPE0Opa30BaHUsl BbIPAKEHUH, CoaepKalUX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
' JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpandeckue BbIpaKEHUS
[IpuMeHATh NMOHATHE CTENEHU C LENbIM I0KA3aTeJeM, BbINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKAIIUX CTENEHH C LEIbIM
II0Ka3aTesneM
BBINONHATE  TOXAECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIDKEHUII HAa OCHOBE IPAaBMUJ JEHCTBUN HAJ MHOTOWIEHAMH U
anreOpandeckuMu ApoOsSMHU
2.3 PacknaapiBaTh KBasipaTHbBIN TPEXUIEH HA MHOKUTENN
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[TpumensTh npeoOpazoBaHMs BBIPAKEHHUH Ui pEIICHHUS Pa3IMYHbBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlMOHAIIBHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpOCTEHIINE MCCIECIOBAHHUS YPAaBHEHHMM U CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHUEM TIpaduuecKux
Mpe/ICTaBIeHUI (ycTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CHUCTEMA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO, U MPOYEe)

3.3

[lepexomuts OT crnoBecHOW  (QOPMYTUPOBKH  3adaud K €€
anredpanvyecko MOJIeNH C TMOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl  YpPAaBHEHUH, MHTEPIPETUPOBATh B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN Pe3ysIbTaT

34

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH,
pelaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HCpaBCHCTBA, CHCTEMBI HCPAaBCHCTB

OyHKIMU

4.1

[lonumath ¥ HCMONB30BaTh (PYHKIUMOHAIBHBIE TOHATHS U S3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAUYEHHUS), OMNPEACATh 3HAuUCHUE
(GYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOMCTBA (yHKIUU

o e€ rpaduky

4.2

Crpouts rpaduku 3MeMeHTapHbIX QYHKUIUN BUA:

y =k/x,y=kix,y=x2y=x3 y=|x|, onucbIBaTh CBOWCTBA YHCIOBOU
¢byskun no e€ rpaduky

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucaa 1 BEIYUCICHUS

1.1

CpaBHI/IBaTL U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHUOHAJIILHBIC

qucia




1.2

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

HppalruOHAJIbHBIMHA YU CJIaAMU

1.3

HaxonuTe 3HaueHusi creneHeld ¢ UENbIMU IOKAa3aTelsiMU M KOPHEH,

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

1.4

OprrJI?ITI) Z[GﬁCTBI/ITCJIBHbIC qurciia, BBIIOJHATh HPUKUIKY PE3YyJIbTaTa

BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUI

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBaJApAaTHBIE YPAaBHEHHUs, YpPaBHEHMS,

CBOJSIILIMECS] K HUM, IPOCTENIIINE TPOOHO-pallMOHAIbHBIE YPaBHEHHUS

2.2

Pemrate cucteMsl IByX JMHEHHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU
W CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJJTHO YPAaBHEHHE HE SBIIECTCS

JIMHEUHBIM

2.3

Pemate TexcTOBBIE 3adaud alreOpanuecKHM CIIOCOO0M C TOMOIIBIO
COCTaBJICHUSI YpPAaBHEHHUS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs

NEPEMECHHBIMHA
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[IpoBomauTh mpocCTEWIlIME HCCIENOBaHUS YPABHEHUW U CHUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBINBaTh, UMEET JIM YpaBHEHUE WU

CUCTEeMa YpPaBHEHUU pEIleHusl, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemrate JIMHEHHBIE HCPaBCHCTBA, KBaapaTHbIC HEPaBCHCTBA,
I/1306pa)I(aTB PEIICHUE HEPABCHCTB HaA YHCIOBOM HpHMOfI, 3aIlliMChIBAaTh

peICHUC C MIOMOIIbO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAIOMIUEC KBAaApPaTHOC HCEPaBCHCTBO, I/I306pa)KaTB peICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUC C

IMOMOIIIBIO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

Pacno3HaBath (I)YHKI_[I/II/I HN3YUCHHBIX BHUJIOB. IToka3wIBaTh
CXCMATHYCCKHU PACIIOJIOKCHHUC HA KOOpI[HH&THOfI IIJIOCKOCTH I‘pa(bI/IKOB

¢dbyakuuii Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUIMOCTH OT




3Ha4YeHUH K03()(HUIIMEHTOB, ONIMCHIBATh CBOMCTBA (DYHKITHIA

IIoka3kIBaTh CXCMATHUYCCKHU  PACHOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

3.2 IIOCKOCTU TpadukoB (yHKIUN Buma y = YX, y = |[X| U ONHUCHIBAThH
CBO¥CTBA (DYHKITHIA
Ctpouth ¥ wu300paXaTb CXEMaTH4YeCKH TIpadUKd KBaJIpaTUIHBIX
3.3 (GyHKIMH, ONUCHIBATH CBOWMCTBA KBAIPAaTUYHBIX (YHKIMH IO WX
rpadukam
Pacnio3naBare KBafpaTW4HYIO (QYHKOHIO TIO (GOpMyle, MPHBOIUTH
34 MpUMEpPbl KBAJIPAaTUYHBIX (QYHKIUM M3 pealbHON >KU3HH, (PU3UKH,
reOMETPUH
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
A Pacnio3naBate apuMETHYECKYIO M TEOMETPUIECKYIO ITPOTPECCHH TTPH
' pa3HBIX crioco0ax 3agaHus
BEIMONHATE BBIYHCICHUS C WCIOJNB30BaHUEM (GOPMYNI 7-TO UieHa
4.2 apu(mMeTHyecKoil U reoMeTpHUUecKON MPOrpeccHii, CyMMbI HEPBHIX N
YJICHOB
43 N3006paxxkaTs 4iieHbl MOCIEI0BATEIBHOCTH TOUYKaMU Ha KOOPAWHATHOM
' IJIOCKOCTH
Pemare 3amaun, CBA3aHHBIE C YUCIOBBIMHU IOCIEIOBATEIbHOCTSIMH, B
4.4 TOM UHCIIE 33Jauyd U3 peIbHOW JKU3HU (C HCIHOJB30BaHUEM

KaJbKYJIATOPA, HU(POBBIX TEXHOJOTUIN)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbli 3/1€MEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0]] OT OAHOU (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUA C palMOHAIBHBIMU YKciIaMu. Pernienue 3agau u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 CreneHp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHrne, mpeoOpa3oBaHUe
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNUs, 3aUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3anuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHUE 3a/1a4 U3 peaTbHOU MPAKTHKU
Ls [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHple  3aBUCMMOCTM, B TOM u4Hcle Ipsmas M oOparHas
' IIPONIOPLIHOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUs
51 IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHue 3aBUCUMOCTH MEXJAy BEJIMYMHAMU B BUJE (HOPMYIIBI.
' Beruucnenus no popmynam
)3 IIpeoOpa3oBaHnue  OyKBEHHBIX  BBIPDOKEHHH,  TOXKJIECTBEHHO  pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTeIEM
5 s Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)kKeHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOYJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOTOWIEHOB HA MHOKUTEIN
3 YpaBHEeHUA
31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IMpaBwia NpeoOpa3oBaHUS YypaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUN
3.2 JIuneliHOE ypaBHEHHME C OJHOW I[EPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO




YPaBHEHUS, PEIICHNUE JIMHEUHBIX YPABHEHUN

CocraBieHHe ypaBHEHUH IO YCIOBHUIO 337auyu. PelieHue TEKCTOBBIX 3a/ay C

33 IMOMOILIbIO YPABHEHHI
34 JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pelenue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMon
12 HucnoBsle TPOMEKYTKH. PaccTosiHue MexAy AByMs TOUKAMHU KOOPAMHATHOU
' psIMOM
43 [IpsimoyronpHas cuctema koopauHaT, oc Ox u Oy. AGciucca W opaAuHATa
' TOYKH Ha KOOPJMHATHOM ITIOCKOCTH
44 [Ipumepsr rpaduxoB, 3aaaHHbIX GopMmyiaamu. UteHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. 'paduk pyaknuu y = [x|
47 I'padudeckoe pemieHne IMHEHHBIX YPaBHEHHH H CHCTEM JIMHEHHBIX
' YPaBHEHUNI
8 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
. KBangpatHslii kopeHb u3 uucna. IloHsate 00 HppanMOHAIBHOM YHCIIE.
' JlecaTuunble MpUOIMKEHNS UPPALUOHATIBHBIX YHCEIl
CpoiicTBa apudMeTHuecKux KBaJpaTHBIX KOpPHEW W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPDAKEHUN U BBIYMCIECHUSAM. JefCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enbIM MoKazareneM U e€ cBoiicTBa. CTaHgapTHas 3aIllich YKCia
2 AnreOpanyeckue BbIpaXKeHUs
2.1 KBanpaTHblil TpEXUJIEH, pa3IOKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIIN
2.2 AnrebOpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoit ApoOu
2.3 CrnoxeHnue, BBIYMTaHHE, YMHOXKEHHE, JIeTIeHUE alnredpandeckux apooeit
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ParnmonanbHbIe BRIpQXKEHUS U UX TPeoOpa3oBaHue

3 VYpaBHEHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHenue, ¢GopMmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHuM, CBOAAIIMXCS K JINHEWHBIM U KBaJPATHBIM
33 [Ipocreiimme qpoOHO-pAIMOHATBHEIC YPaBHCHHUS
I'paduueckas MHTEpNpETaNNsl YPAaBHEHUN C JBYMS NMEPEMEHHBIMH M CUCTEM
34 JIMHENHBIX YpaBHEHHU C IByMs nepeMeHHbIMU. [IpuMepsl pemieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CrocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HOM ITEpEMEHHOMN
3.8 PaBHOCHIIBHOCTB HEPAaBEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA ¢ OJJHOM EPEMEHHOMN
3.10 Cucremsbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 DOyHKIMU
il [Tonsatue ¢yakuun. OOmacTh ompeneneHUss W MHOXXECTBO 3HAYCHUH
' ¢dyakuun. CriocoObl 3amaHust QYHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Tpumepsi rpaduKkoB GYHKIHI, OTPaKAIOUIUX peaTbHbIE TPOIECCHI
14 OYHKIMK, OINHUCHIBAIOIIME NPSIMYH0O KM OOpaTHYIO MpPOMOPLUUOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIMH y =x? y = X3
4.6 Oynkuuu y = Lx, y = |x]|
4.7 I'padmyeckoe penienne ypaBHEHUI U CUCTEM YpaBHEHUI
9 KUIIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
1 Uucna v BBIUMCIEHUS
. PanoHanbHble yKcna, HMppalMOHATIbHBIE 4YHCIA, KOHEYHble U OECKOHEUHbIE
' JIECSITUYHBIE POOH
1.2 MHOXeCTBO AEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIE YUCIIA KaK OECKOHEUHbIE




JACCATHUYHBIC [[pOGI/I. Bzaumuo OJJHO3HAYHOC COOTBCTCTBUC MCIKAY MHOXKCCTBOM

JEMUCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHME IEHCTBUTENIBHBIX

qucel
1.3 Apudmernueckne AUCTBUS C ICHCTBUTECILHBIMU YHCITAMH
N3mepenusi, npubImKeHus, oNeHKU. PasMepbl 00BEKTOB OKPYKAMOIIETO MHUPA,
14 JUTUTENILHOCTh TIPOIIECCOB B OKpyXatomiem wmupe. [lpubmmxéHHoe 3HaueHHe
' BEIIMYUHBI, TOYHOCTh NpuoImkenus. Okpyriaenue uucen. [Ipukuaka m oneHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUSI C OTHOMN EPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOISIIMXCS K JINHEWHBIM
2.3 KBagparHoe ypaBHeHMe. Pernienue ypaBHeHNH, CBOIAIINXCS K KBaIPaTHBIM
54 bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs ypaBHEHHM TpEeTbed U
' YeTBEPTOU CTENEHEN pa3I0KEeHUEM Ha MHOKHUTENN
2.5 Pemenue npo6GHO-paliioHaIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX TMHEMHBIX YpPaBHEHUH C IByMs MEPEMEHHBIMHU
20 Pemienue cucteM NBYX ypaBHEHHH, OJJHO U3 KOTOPBIX JIMHEWHOE, a JIPyroe —
' BTOPOU CTENEHU
2.10 I'paduaeckas uHTEpIpETALMS CUCTEMBI YpaBHEHUH C ABYMS IIEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 33124 alreOpandecKuM CIocoOoM
2.12 YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
2.13 Penienne nuHeMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
516 I'padmyeckas uHTepmperanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIByMs
' MepEMEHHBIMU
3 OyHKIMH
31 Ksampatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabGona, KoopAWHATHI
' BEPILHHBI MTapaboJIbl, 0Ch CAMMETPUH MapadOIIbI
3.2 I'paduku pynkimit y=kx, y=kx+b 1 ux cBoiicTBa
33 I'paduku pynkmit y=k/x, y = x> u ux cBoicTBa




34 I'paduxu QyHKIMIA , ¥ UX CBOHCTBA
4 Yucnossle OCIEI0BATEILHOCTH

Al Omnpenenenue u crnocoObl 33JaHUsl YUCIOBBIX IOCIIEAOBATEIbHOCTEH. 3aqanne
' MIOCIICZIOBATEIILHOCTH PEKYpPPEHTHOM (hopmyItoit u popmysioii n-ro wieHa

12 Apudpmernueckas mporpeccus. Dopmynasl n-ro  wieHa apHPMETHYECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX 71 YICHOB

43 I'eomerpuueckas mnporpeccuss. PopMmynsl n-ro WIEHA T'€OMETPUUYECKON
' MIPOTPECCUN, CYMMBI IIEPBBIX 1 YICHOB

14 N300paxkenne uneHOB apuU(pMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITIOHEHIIMAIBHBIA POCT

4.5 CrnosxHbIe POLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCII0JIb30BaTh Ipa)MuecKoe MpPeICTaBICHUE MHOKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, P PELICHUU 33]a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONPEAEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HAaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKA3bIBaHUSA, NPHUBOJNUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTh

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHMCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
NEeIMMOCTH, 1IE€JI0€ YHUCI0, MOIYIb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHHME BBINIOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, MPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISITh YHCIA; YMEHHUE [elaTh MNPUKUAKY M OLEHKY

pe3yiibTaTa BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATh pacuérbl Mo (opMmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOpHAMM, pa3joXKeHHEe MHOTOYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCpUPOBATH NMOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IpOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPaBHECHMM, JINHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallMOHAIGHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh JUISI M300pakKeHUs pElIeHUi

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JUHEHHAss QYHKUHMSA, KBaapaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOLIECCOB M 3aBUCHUMOCTEH, JJI PELICHUs 3a1ad U3 APYTHX
y4EOHBIX MpPEIMETOB U pEalbHOM KHU3HH; YMEHHE BbIpaXaTb

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYIbl CyMMBI U
oOuiero ujeHa Npu pelIeHUd 3a/ady, B TOM YHCIE 3ajad U3 JAPYrux

y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIpaBJICHUS JINYHBIMU U
CEeMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpyrI, KacarejbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB
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YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TPSIMOM; YMEHHE DPAclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE MpPUMEHATh (OpMyNbl mepuMeTpa U IUIOMIAIU
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNUNed; YMEHHE NPUMEHSITh NMPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOUICHUS  JIf

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpsAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaAMETOB U peanLHoﬁ KHU3HHU

14

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

YMCHHC MU3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




nHGOpMAIMIO, TIPEICTABICHHYI0 B TaONMIAX M Ha JUarpaMmMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (JJIEMEHTapHbI HCXOJ)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHME pEeIlaTh
3a/ladyd METOJOM OpraHM30BaHHOTO Iepedopa M C HCIOJIb30BAHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PpPEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHI B OKpYXKAaloIleM MHpPe U B IKH3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 PannonanbHuble uyncna. Apudmerndyeckue omepanud ¢ palMoHaIbHBIMU
' yHcliaMu

- JlelictButenbHple unciia. ApudMeTrdeckue ornepanuud C JIeHCTBUTEIbHBIMU
' YyHuclaMu

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3yJbTaTa BBIYUCIECHUN

2 AnreOpandeckue BhIpaXEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasaresneM. CTeneHb C palMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTEeTIeHU

3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBl M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHKs TIOCTIEI0BATEIbHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE

6 KoopaunaTs! Ha psAMOM U INIOCKOCTH

6.1 KoopnunaTtnas npsimas

6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa

7.2 TpeyrosbHHUK

7.3 MHOroyrojasHuKN

7.4 OKpYXHOCTb U KPYyT

7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH

7.6 BekTops! Ha MII0CKOCTH

8 BeposiTHOCT 1 cTaTuCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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