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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAETCS OAHMM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHa 00ECIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEGHHE HEOOXOAWMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B IOBCEIHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TMPEJCTABICHUH O MPOUCXOKACHUA U CYIIHOCTH alreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TpUpOAEC W OOINECTBE, POJIM MAaTEMaTHUYECKOTO MOJACITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CHIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHamoruto.  OOyueHue  anreOpe  mTpeArojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITETTFHOW  JICATEIIbHOCTH OOYYAIOIIMXCs, TOITOMY CaMOCTOSTEIBHOE
peleHune 3a1a4 sSBISIETCS peaan3alieil 1esTeIbHOCTHOTO PUHIINIIA 00 yUeHUsI.

B cocTaBe kiaccoB Hapsily ¢ HOPMOTUIIMYHBIMU JI€TbMH 00Y4arOTCsl JIETH C
OB3 (3IIP). [ns ymoBimeTBOpeHHs OCOOBIX OOpa30BaTENbHBIX IMOTPEOHOCTEMH
obyuaromuxcs ¢ OB3 Tpebyercst co3maHue CHEIUANIHBIX  YCJIOBUH,
obecrieunBarOMMX Ka4eCTBO UX 00pa30BaHUS:

- opraHuzanus 00pa30BaTENBLHOTO TMpOIECCa HA HATJISAIHO-ICHCTBEHHOU
OCHOBE C COOJIFOJICHMEM OCHOBHBIX IUIAKTUYECKUX MPHUHIUIOB (IOCTYITHOCTH,
HATJISITHOCTH, TIPOYHOCTH, CBSI3H TEOPHUH C MPAKTUKOM );

- OpraHu3aiMs Ha ypoKax MpeAMETHO-TTPAKTUYECKON AeATEIbHOCTH;

- HUCTIOJB30BaHHE APOOHOr0, TOATAHOTO TMPENOoJaBaHusl y4eOHOTO
MaTepHala U aHATUTUKO-CUHTETUYECKHM CII0c0o0 ero mokasa;

- OIOpa Ha paHee YCBOSHHBIN MaTepual U MPAaKTHIYECKUH OTBIT yJalnuxcs;

- (ukcanus BHMMaHUS Ha BBISIBJICHUM MPUYUHHO-CICICTBEHHBIX CBS3CU U
3aKOHOMEPHOCTEN;

- aKIEHT Ha IIaBHOM Mpu HOpMyIUpPOBAHUYU TIPABUII U BHIBOJIOB;

- J0CTaTOYHOE KOJWYECTBO MPAKTUUYECKUX YNPAXKHEHUH A1 YCBOCHUS
y4e0HOTO MaTepHaa;

- BKJTIOYEHHUE U3Y9aeMOro MaTepraia B pa3IMuHbIe BUABI YIPAKHCHHUIA;

- obecrieueHre HarJIAIHOCTH B MIPOIIECCE YCBOCHMSI 3HAHMIA;

- TMpHUBJICUEHHE JeTel K y4YacTHI0 B OOIIEHIKOJIBHBIX MEPONPUATUAX H
BHEYPOUHOM JIEATEIBHOCTH 110 TPEAMETY.

OO6s13aTennbHOE TPEAMETHOE CoJAepKaHhue Mo Anredpe Uisl IIKOJIBHHUKOB
ooyuaroruxcs o AOOIT (3I1P) monHocThIO conocTtaBuMoO ¢ coaepxkannem OOIL.

O6yuaronuiica ¢ OB3 (3IIP) mnonydaer oOpa3oBaHuE, MOJHOCTHIO
COOTBETCTBYIOIIIEE, IO WTOTOBBIM JOCTHKEHHSIM K MOMEHTY 3aBEpIUICHHS



o0ydeHusi, 0Opa30BaHUIO CBEPCTHUKOB 0€3 OrpaHUYEHUM MO BO3MOXKHOCTSAM
3I0POBBS, B T€ K€ CPOKHU OOYyUECHUS (SIBISCTCS 1IEH30BBIM).

B cTpyktype mnporpammsl ydeOHOro kypca «AmnreOpa» ajii OCHOBHOT'O
oOmero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE
nuHun: «Yucna u BBIYUCICHU», «AJreOpanueckue BhIpaXKEHU», «YPaBHEHUS U
HepaBeHCTBa», «Dynkuun». Kaxnas U3 3THUX coOAep:KaTeIbHO-METOIUYECKUX
JIMHUM pa3BUBACTCs HA MPOTSIKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOACHUCTBYS C
JPYTUMU €ro JUHUAMH. B Xoje wu3ydeHus y4uyeOHOTO Kypca oO0ydarouamcs
MPUXOAUTCS JOTHYECKU PaACCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
Aa3blK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kypca «AnreOpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX paszjerax
MaTEeMaTUYEeCKOro o0pa3oBaHUs M CHOCOOCTBYIOIIHME OBJAJICHUIO O0YyUYalOIIUMHUCS
OCHOB  YHHMBEpCAJIBHOIO  MareMartuyeckoro s3bika. ColepxarenbHOll U
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay» sBIsSETCS €ro
WHTETPUPOBAHHBIN XapaKkTep.

Conepxxanue nuHUM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOM IS
JaNbHEUIIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMH, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3zBuTHe MOHATHS O 4YMCJe HA YPOBHE OCHOBHOTO 00IETr0 0Opa3oBaHMS
CBS3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMU YHCIAMHU, (POPMUPOBAHHEM
OPEACTaBICHUNA O JEUCTBUTEIBHOM 4YHUCJE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHUIo.

Conepxanue JaByX anreOpamdyeckux JUHUH —  «AnreOpanmdeckue
BBIpQKEHUS» U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy
oOy4Jaromuxcs MaTeMaTHYeCKOro ammapara, HeOOXOAMMOro i pPEeIIeHHs 3a7ad
MAaTE€MaTHK{, CMEKHBIX MHPEAMETOB U NPAKTUKO-OPHUEHTUPOBAHHBIX 3anady. Ha
YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs YyYEeOHBIH MaTepHayl TPYHIUPYETCS
BOKPYI pallMOHANIBHBIX BBIpAXKEHUH. Anrebpa JEMOHCTPUPYET 3HAUYCHHE
MaTE€MAaTHKHA KaK $3bIKa MJIA MOCTPOCHUS MAaT€MAaTHYECKUX MOJEJNICH, ONMUCAHUS
MPOLIECCOB W SIBJICHWI peanbHOro mupa. B 3amaum oOydenust anreOpe BXOIST
TaKKe JajbHEHIIee pa3BUTHE aJTOPUTMHYECKOTO MBIIIICHUS, HEOOXOAMMOTo, B
YaCTHOCTH, /I OCBOCHHMsSI Kypca HWHGOPMATUKH, W OBJIAJICHUEC HABBIKAMHU
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJBHBIX (HOPM CIIOCOOCTBYET
pa3BUTHUIO BOOOpa)KEHUS, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanve  (QyHKIMOHATBHO-TPAUUYECKON  JIMHUM  HAIEJICHO  Ha
MOJIyYCHHE  OOydJaromuMMHCS  3HAHUKH O  (QYHKOMSIX  Kak  BaKHEHIICH
MaTeMaTUYeCKO MOJEeNu [JIsi ONWCAaHWS W WCCIENOBAaHUS Pa3HOOOPa3HBIX
MPOIIECCOB W SIBJICHUW B Tipupojge © obmectBe. M3yueHune wmatepuaia
CIIOCOOCTBYET DPA3BUTHIO Yy OOYYarOIIMXCA YMEHHS HCIOJIb30BaTh pa3IN4HbIC
BBIPA3UTENIbHBIE CPEACTBA S3bIKa MATEMATHKH — CJIOBECHBIE, CHMBOJIMYECKUE,
rpaguyeckre, BHOCUT BKJIad B (OpMUpPOBAHUE NPEACTABICHUU O PpOJIHU
MaTeMaTUKU B Pa3BUTHU IIUBUIIU3ALMU U KYJIbTYPHI.



CornacHo ydeObHOMY IuUlaHy B 7-9 Kiaccax wu3ywaercs y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3eiibl COJEpKaHUS:
«Yucna ® BBIUKCICHUSN», «ANTeOpandecKkue BBIPAKCHHS», «YPaBHEHUS W
HEpaBEHCTBay, «DyHKIIUNY.

Ha usyuenue yuebHnoro xypca «Anredpa» oroautcs 306 yacos: B 7 kiiacce
— 102 gaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemo), B 9
kimacce — 102 gaca (3 gaca B HeJIeIIO).

COAEPKXAHUE OBYYEHUA

7 KITIACC

Yucia v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIC W JCCATUYHBIE, TIEPEXO] OT OJHOU (POpMBI 3amucu
npoOeit k apyroil. IloHsiTMe palMOHAIBLHOTO YHCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMoOHANBLHBIMU YucIaMU. PelieHue 3aiad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajgbHBIM TIOKa3aTeleM: OTMpelesieHHe, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OMPEICIICHUs, 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4l Ha
IPOLICHTHI, pEHICHUE 3a7a4 U3 PEaTbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE Ha MHOXKUTEIU
HaTypaAJIbHBIX YUCEI.

PeanpHbpie  3aBHCHMMOCTH, B TOM 4ucjle TpsmMas W oOparHas
IPOMOPLIMOHATBLHOCTH.

AJire0panvecKne BbIpasKeHH s

[IepeMeHHBIE, YMCITOBOE 3HAUYCHUE BBIPAKECHHUS C TTIEpEMEHHOM. JlomycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPAKESHHM,
TOXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
MPOU3BEACHUH, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS MOI00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATypaJbHBIM ITOKA3aTEIIEM.

OnHowreHnsl 1 MHOTOWIeHbl. CTeneHns MHOrowieHa. ClioxeHue, BBIUUTaHUE,
YMHOXEHUE MHOTOWIEHOB. DOpMyJibl COKpPaIEHHOTO YMHOXEHMS: KBaJApaT
CyMMBbl M KBagpaT pasHocTth. Dopmyna paszHOCTH KBajgpaToB. PaznoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUS, IpaBuia MNPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEHMHOIO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. PeneHrne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHHU.

JIuneliHoe ypaBHEHHE C ABYMs EPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHue cucrem ypaBHEHUM



croco0oM MOACTaHOBKHU. IIpuMepbl pemeHus TEKCTOBBIX 3aJad C IOMOILBIO
CHUCTEM YPABHECHUM.

DyHKUUH

Koopaunarta Ttoukun Ha npsaMon. YucnoBele mnpomexyTku. PaccrosHue
MEXAY ABYMS TOYKaAMU KOOPIUHATHOU IPSIMOM.

[IpsimoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U OpAUHATA
TOUYKHM Ha KOOpJAMHATHOM miockoctu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIamMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpaduk. ['padux dyHkunn

y = [x|. I'paduueckoe pelieHre JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.
8 KUIACC

Yuciaa v BbIYMCICHUS

KBanmpatheiii kopenb u3 uucia. [loHatue 00 UppalMOHATIBHOM 4YHUCIE.
JlecaTuunbie TIPUOIMKEHUsI UppallMOHaIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPaTHBIX KOPHEW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAIM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LETBIM MOKa3aTeaeM U €€ cBoiicTBa. CTaHapTHAs 3allUCh YUCIIA.

AJire0panvecKne BbIPasKeHHU s

KBagpaTHplii TpEXuieH, pa3ioKEeHHE KBAAPATHOrO TpEXWIeHAa Ha
MHOHUTENH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO ajrebpanyeckoil apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHe aire0pandyeckux JpoOei.
PanronanbHbie BEIpaXKEHHS U KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHHMe, (opMyna KOpHEH KBaJApaTHOrO YpPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWUHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas unTepnpeTanysi ypaBHEHUN ¢ AByMs IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OTHOUN ITEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

DyHKUUMN

[Torsitue ¢ynkmuun. OOmacTh oOmNpeneIeHUusT W MHOXKECTBO 3HAaYeHUH
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'padux pynkmuu. Urenne cBoiicTB ¢yHkimu mo e€ rpaduxy. [Ipumeps
rpadukoB GHYHKIIHNA, OTPAXKAIONUX peaTbHbIE MPOIECCHI.

OYHKIHUM, OINUCHIBAIOUIME TMPAMYID U OOpaTHYIO MPOMOPILHMOHATIBHBIC
3aBrucHMOCTH, uX rpaduku. Oyakmun y = x2, y = x5, y = \x, y=|x|. [paduueckoe
pellIeHUE YPABHEHUM U CUCTEM YPaBHCHUU.



9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yncia, uppanMoHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE
JecAaTUUHbIe 1poOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUYHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOW IIPSMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHuCEN, apudmeTudyeckue JAEHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepbl 00BEKTOB OKpYKArOLIEro MHUpPA, JJIMTEIBHOCTH IPOIECCOB B
OKpPY’KaroIIeEM MHpE.

[Ipubnmx€HHoe  3Ha4YeHWE  BEJIUYMHBI, TOYHOCTh  NPHUOIMKECHUS.
Oxkpyrnenue yncen. [Ipukuaka u olleHKa pe3yIbTaTOB BEIYMCICHU.

YpaBHEHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHrue ypaBHEHUM, CBOISIIIUXCS K KBAJIPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHust ypaBHEHUN TPETbe U 4ETBEPTOU
CTENEHEN Pa3IOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-paniMoHaIbHBIX YpaBHEHUH. PeleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MepeMEHHBIMU U ero rpaduk. Pemenue cucreM AByx
JIMHEMHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. Pellienue cucreM AByX ypaBHEHU,
OJIHO M3 KOTOpPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CriocoOoM.

YuciioBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOW. PemieHne cucrtem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajapaTrHele HEpaBEHCTBA.
I'paduueckass wHTEprpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKUUN

KBagpatnunas ¢yukuus, e€ rpadux u cBoiictBa. [lapabona, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTapabOIIbI.

I'paduxu Gyuxumit: y =kx, y=kx + b, y=k/x, y = x>, y=Vx, y = x| , m ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrpPeccuu

[lonsiTHe YMCIOBON MOCIENOBATENBHOCTH. 3aJaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopMynon u HopMyIoi n-To YieHa.

Apudmernyeckas U reoMeTrpudeckas mnporpeccuu. Dopmynsl n-ro wieHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX /1 YJICHOB.

N300pakeHne wieHOB apu(PMETUYECKON M TEOMETPUYECKON Mporpeccuit
TOYKAMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIA U 3KCHOHEHUIHUAIBHBIN POCT.
CI105%KHbBIE€ NPOLICHTHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHMS IPOrpamMMbl Y4eOHOro Kypca
«AnreOpa» XapakTepu3yloTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IIPOSIBJICHUEM HHTEpeca K IIPOLIJIOMY M HACTOALIEMY POCCUMCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEH I'pa’kJaHWHA U pealu3aluu ero
npaB, TMPEJACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTI)KEHUI HAyKd, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B ICSITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAHOBKOW HAa AaKTUBHOE Yy4YacTHE B PEIICHWM MPAKTHYECKUX 3a/1ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHWEM BaXHOCTHM MAaTEMAaTHYECKOIO
o0pa30BaHMs Ha MNPOTSHKEHUU BCEH JKU3HM JUIsS YCIEIIHOW MpodecCHOHaANbHOM
JESITEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
HOCTPOEHUEM MHMBUIYaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUH, pacCyXIEHUI, YMEHHUIO BUIEThH
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTHYECKOM HayKu Kak cdepbl ueI0BEUYECKOM
NEATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IPOCTEHINMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BoOcnUTAHUE, (POPMUPOBAHHE KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO0 0JIAT OOy YU :

TFOTOBHOCTBIO MPUMEHATh MaT€MaTUYECKHE 3HAHUS B HHTEpECax CBOETO
3I0pOBbs,  BEJEHHA  30pOBOro  oOpa3a JKHW3HM  (30pOBOE  IIUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, peryjspHas (Qu3nueckas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQIEKCUM, MTPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN Ha TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM ISl pelieHus 3a1a4y
B 00JacCTH COXPAaHHOCTH OKPYXaIIeHl Ccpeibl, IJIAHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TIOCIEACTBUM JISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTUUECKUX MTPoOJIeM U MyTel UX PEeIICHUs;

8) ajanTanusa K M3MEHSIIONIUMCSH YCJIOBUSIM COIHAJIBLHOM U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBO€H KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO JeSATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOAeH, MpUOOpeTaTh B COBMECTHOM NESATEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JPYTUX;

HEOOXOAUMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHMU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAEMbIC pEIICHUsS W JACHCTBUS, (POPMyITUpOBaTH M OLICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

. BBISIBIIATH W XapaKTEepPW30BaTh  CYIICCTBEHHBIC  IMPHU3HAKH
MaTeMAaTUYCCKUX OOBEKTOB, TOHATHH, OTHONICHHA MEXIY TIOHSATHSIMH,
(GopMyTUpPOBATH OMpECIICHUS MOHITHIA, YCTAHABIUBATH CYIIECTBEHHBINA MPU3HAK
KiIaccu(pUKaIMy, OCHOBAaHUA IS OOOOIIEHUS W  CpPaBHEHUS, KPHUTCPUH
MIPOBOJIUMOTO aHAJIN3A;

. BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBHIBATH CY>KICHUS:
YTBEPAUTEIBHBIE 1 OTPUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIIHE, YCIOBHEIE;
. BBISBJISITH  MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W

MpoTUBOpeursi B (akTax, MaHHBIX, HAOTIOJEHUSAX W YTBEPKICHUAX, MpeaiaraTh
KPUTEPUU JJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

. JI€JIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;
. pa30upaTh OKa3aTebCTBA MATEeMATHYECKUX YTBEPKIACHUUN (MIPSMBbIE

U OT MPOTUBHOIO), MPOBOJUTH CaMOCTOATEIBHO HECIOXHBIE J10Ka3aTelbCTBa
MaTteMaTU4ecKuX (PaKkToB, BHICTPAMBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



. BbIOMpATh COCOO peleHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peLIEHUs, BbIOMpaTh Haumbojee MNOAXONAIMH C  Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

. UCIIOJIb30BaTh  BOMPOCHl KAK  MCCIENOBATEIbCKUA HMHCTPYMEHT
Mo3HaHusA, (GOPMYIUPOBATH BOIMPOCH], (PUKCUPYIOUIUE MPOTUBOpPEUUE, MpodiieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

. IPOBOAUTH MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEJI0BAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

. caMOCTOsITeIbHO  (popMynupoBaTh OOOOIIEHUST ¥  BBIBOABLI  TIO
pe3yibTataM  NPOBEIEHHOTO  HAOJIOJEHHUs,  HCCIEOBaHHUS,  OLICHUBATh
JOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB H 0000IECHUH;

. IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAK)KE BBIIBUTAThH
NPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

. BBISIBIIATh HEJOCTATOUYHOCTh M M30BITOYHOCTh MH(GOPMAIUH, TaHHBIX,
HEOOXOAUMBIX JIJISl PEIICHUS 3aa4H;

. BBIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

. BbIOMpaTh (GopMy MpeacTaBlieHUs] WHOOPMAIMU U HILTIOCTPUPOBATH
pelraemMbie 3a/1auu CXeMaMu, TuarpaMmMamMu, HHOU TpaduKoil 1 UX KOMOMHAIUSIMU;

. OLICHUBATh HaAEKHOCTh MH(DOPMAIIUU TIO KPUTEPHUAM, MPEIII0KECHHBIM

yduTesaeM Wik cpopMyIupoBaHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

. BOCIIPUHUMATh W (OPMYIHPOBATH CYXKJIEHHUSA B COOTBETCTBUU C
YCIOBUSMH U IIEJISIMU OOIIECHHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY
3pEHHs B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAY PELICHHUS
3a/1a4d, KOMMEHTHUPOBATD MOJIYYECHHBIA pE3yJIbTaT;

. B X0/ie OOCYXKIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMoit
TEMBbI, MPOOJIEMbI, pelIaeMOl 3a7jauM, BbICKAa3bIBaTh WUJIEH, HAIIEJIEHHbIE HA MOUCK
pEelIeHUs, COIMOCTaBIISITh CBOM CYXKACHUS C CYXKICHUAMH APYTUX YYaCTHHKOB
nauanora, oOHapy>KMBaTh pa3linuvMe U CXOACTBO TO3HIMH, B KOPPEKTHOH (dopme
dbopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

. OpEeACTaBIsATh  Pe3ydbTaThl  pEUICHUS  3aJaud, HKCIEPUMEHTA,
MCCJICIOBaHUS, TPOEKTa, CAMOCTOSATEIHHO BHIOMpaATh (opMaT BBICTYIUICHUS C
y4€TOM 3a]1a4 MPE3CHTALIMU U OCOOCHHOCTEN ayIuTOPHH;

. IIOHMMaTh W  MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHJHOM U
WHIUBUIYaTbHON paOOTHI TP pelIeHNH yIeOHbIX MaTEeMAaTUUECKHUX 33]1a4;
. INPUHUMATh  L€JIb COBMECTHOM  JEATEIBHOCTH, IUIAHUPOBATH

OpraHU3aIui0 COBMECTHOM pabOThI, paclpenessiTh BUIbI padoT, I0rOBapuBaThCH,
00CYyXXJ1aTh TIPOIECC M PE3yIbTaT pabOThI, 00001IIaTh MHEHUS HECKOJIBKUX JIIO/ICH;



. y4acTBOBAaTh B TpYNIOBBIX (opmax padoTel (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IUTYpMbl U APYTHE), BBIIOJIHATH CBOIO YacThb pabOThl U
KOOPJMHUPOBAaTh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHbl, OLEHUBATH
KauecTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AelicTBUS

Camoopranusanus:

. CaMOCTOSATEIbHO COCTABJIAThH IUIAH, AITOPUTM PELIEHUs 3a1adyu (WiH
€ro 4acTh), BBIOMpaTh CIOCOO peHieHus ¢ Y4ETOM HMEIOIIHUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAThb M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

. BJIaJIeTh CIOCOOAMHU CaMOMNPOBEPKHU, CAMOKOHTpPOJS Ipolecca MU
pe3yipTaTa peuieHrus MaTeEMaTUYECKON 3aa4u;
. NpEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPHU PELICHUU

3a/layd, BHOCUTh KOPPEKTUBHI B JIESITEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IOCTaBICHHOM
LEIU U YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WU HEAOCTHIKEHUS LEIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kJjacce OOydJarOUIUHCS TMOIYYUT CICAYIOIIUE
pEIMETHBIE PE3YIbTATHI:

Yucja ¥ BLIYUCJIEHUS

BrImonHsATh, codeTas yCTHbIE W NMHUChbMEHHBIE MPUEMBI, apupMeTHYECKHE
JNEUCTBUS C pallMOHAJILHBIMU YUCIIAMM.

HaxomuTh 3HaueHUs YHUCIOBBIX BBIPOXCHUN, MPUMEHATH Pa3HOOOpa3HbIC
criocoObl ¥ MPHUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMN, COACpPKAIINX
OOBIKHOBEHHBIC U JCCATUYHBIE APOOH.

[lepexoauTs OT OmHOM (HOPMBI 3aMUCH YKCEN K APYyroi (mpeoOpa3oBhIBaTh
JNECATHYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSIAOUYUBATH PAIIMOHAIIbHBIC YKCIIA.

OKpyrJIsITh Ycna.

BbIMOMHATE MNPUKUIKY M OLEHKY pe3yJibTaTa BBIYUCICHUN, OIEHKY
3HAYCHUW YHCJIOBBIX BBIPAXCHUW. BBINOJHATH HEUCTBHUS CO CTENEHSIMH C
HaTypaJbHBIMU MTOKA3aTEISAMMU.

[IpuMeHST,  NOpU3HAKM  JEIUMOCTH, PA3J0KEHHE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL.

Pemate mpakTHKO-OPUEHTHUPOBAHHBIE 3aJa4H, CBS3aHHBIC C OTHOIICHHEM
BEJIMYMH, TMPOMOPIMOHATIPHOCTEIO BEJIMYWH, MPOLIEHTAMHA, HWHTEPIPETUPOBATH



pe3ynbpTaThl PEUIEHUS 3a74ay C Y4ETOM OTPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Aure0panyeckue BbIpasKeHUsI

Hcnonw3oBaTh aiire0pandyeckyto TEPMUHOJOTUIO U CUMBOJIUKY, TIPUMEHSITh
e€ B mpolecce OCBOCHHs Y4eOHOro MaTtepuaia.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPOKCHUN NpU 3aJaHHBIX 3HAYCHUSAX
MIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWIEH
MIPUBEJICHUEM TTOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE YMHOXXEHHUE OJIHOYJIECHA HAa MHOTOWIEH W MHOTOYIEHa Ha
MHOT'OUJICH, TPUMEHATH (POPMYJIbI KBajIpaTa CYMMbI U KBaJipaTa pa3HOCTH.

Ocy1iecTBaATh Pa3aoKEeHUE MHOTOWIEHOB HAa MHOXHUTEINW C IOMOUIBIO
BBIHECEHMsSI 3a CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKH  ClIaraeMbiX,
npuMeHeHus OPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[TpumensTh MpeoOpa3oBaHUsl MHOTOUYICHOB JJIS PEIICHUS PAa3IUYHBIX 3a7a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbBHOW MPaKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEH C HATYpaJbHBIMHU MOKa3aTENAMHU st
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHelHbIE ypaBHEHUS C OJHOW TNMEPEMEHHOW, MPUMEHss IpaBuia
nepexoqa OT UCXOJHOTO0 YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JI YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensTs rpaduueckre METOIbl NMPU PEIICHUH JTUHEHHBIX YpaBHEHHU U
UX CHUCTEM.

[lonOupaTe TpuMepbl MHap 4YHCEN, SABIAIOMIMXCA PEHICHHEM JIMHEWHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpoutrh B KOOPIMHATHOW TUIOCKOCTH TpaduK JIHWHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJB3YSACh TI'PaPUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

Pemath cucrembl ABYX JIMHEHMHBIX YpPaBHEHHU C ABYMS MEPEMEHHBIMU, B
TOM 4HcJye TpadhUIECKU.

CocTaBiiTh M peliaTh JHUHEWMHOE YpPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHM TI0 VYCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYEeHHBIN pe3yJbTarT.

DyHKUUA

N300paxkath HAa KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KU, HHTEPBaJbl, 3alUCHIBATh YHUCJIOBBIE
MIPOMEXKYTKHU Ha alNreOpandeckoM si3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJJaHHBIM KOOPJIMHATAM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpadmk QPyHKINHN y = [X|.

OnuchiBaTh € MOMOUIBI0 (YHKIHUI HW3BECTHBIE 3aBUCHUMOCTH MEXK]Y
BEJIMYMHAMM: CKOPOCTb, BPEMs, pPACCTOSIHHME, LE€HA, KOJHWYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.



Haxonuth 3Hauenune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduyeckuid cnoco0 MpeCTaBICHUs U aHalu3a MH(OpMaluH,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoniy obOyuenuss B 8 kiiacce oOydarouuics MOMYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BLIYUCTICHUS

Hcnonw30BaTh HauandbHbIE MPEJICTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJEHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
gyciia TOYKaMU Ha KOOPAMHATHOW MPSMO.

[IpumMensTs TOHSATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS, HAXOAHUTH
KBa/IpaTHbIE KOPHH, HCIOJIb3YS TMPU HEOOXOJUMOCTU KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUH, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Hcnons30BaTh 3anmucu OOJIBIIMX M MAJIBIX YHCET C MOMOIIBIO JTECITUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panvecKne BbIPasKeHH s

[IpuMeHsAT, TMOHSATHE CTENEHW C IEJBIM I[OKa3aTejeM, BBITOJHSITh
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BrINOTHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMS PaAIllMOHATBHBIX BBIPAXKEHUN
Ha OCHOBE IpaBWJI IEUCTBHI HAJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensaThs peoOpa3zoBaHusl BBHIPAXKEHUM U1l PEIICHUs Pa3uYHbIX 3a7a4
U3 MaTEMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA

Pewiats nuHeEiHbIE, KBaJipaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPAaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBoguTh MpOCTENIINE UCCIEOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpaduyecKux MpecTaBiIeHU (yCTaHABIMBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI PEILICHHUsS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHOW (OPMYIMPOBKHU 3aJaud K €€ anredpanmdecKkon
MOJEIM C TOMONIBIO COCTABJICHUS YPaBHEHHS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pPe3ysbTarT.

[IpuMeHsTh CBOWCTBA YHUCIOBBIX HEPABEHCTB [ CPAaBHEHUS, OLEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpauuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIUN

[TornmaTe ¥ UCTIONB30BaTh (DYHKIIMOHATIBHBIE MOHATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMsI), ONMPEAENsTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeenisaTh CBOMCTBa (YHKIMU 1O €€ Tpaduky.

CrpouTth rpaduku 3JieMEeHTapHBIX PYHKIWMA BUAA:



y=kx, y=x%y=x.y =[x, y = VX, onuchIBaTh CBOHCTBA UHCIOBON
dbyHkuun no e€ rpaduxy.

K xoniy oOyuenuss B 9 kjacce oOydarouuics MOMYYUT CIEAYIOIIUE
MpEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHATIBHbBIC U UPPAIlMOHAIBHBIC YHCIIA.

Boeimonusate apudmeTndyeckue JEHUCTBHS C  pallMOHATIBLHBIMU YHCIIAMH,
codeTrasl YCTHbIE U TIUCbMEHHBIC TMPUEMBI, BBHINOJHITh BBIUMCICHUS C
UppaIMOHATIBHBIMU YUCJIAMHU.

HaxonuTh 3HaueHus CTeMeHeW C IMeJbIMH TOKa3aTeasiIMU U KOpPHEH,
BBIYHCJISIT 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsITh  IEUCTBUTENbHBIC YHCIIA, BBITOJHITh TMPUKUAKY pe3ysibTaTa
BBIYKCJICHUH, OIICHKY YMCJIOBBIX BBIPAXKEHUI.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHelHbIe U KBaJApaTHBIC YpAaBHEHUS, YPAaBHEHUS, CBOJSIIHECS K
HUM, NIPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHHUSI.

Pemiate cuctembl IBYX JIMHEHWHBIX YpaBHEHUN C JIByMs TEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHCHUE HE SBJISICTCS TUHEHHBIM.

Pemiath TekcTOBBIE 3amaud  anreOpanuecKUM CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPaBHECHUS WJIM CUCTEMBI JBYX YPAaBHEHUH C JBYMS IMEPEMEHHBIMHU.

[IpoBOANTE MpOCTENILINE UCCTIEAOBAHNS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI PEILICHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHne HEPABEHCTB Ha YHMCJIOBOM NPSIMOM, 3alUCHIBATHh PELICHHUE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOi1, 3alUCHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3IMYHBIX 3aa4.

DyHKIUMA

PacrioznaBath (GyHKIME W3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKHU
PacIoiOKeHHE Ha KOOPJIWHATHOM IUTOCKOCTH TpadukoB QPyHKIUH Buaa: y = kx, y
—kx+b y=kixy=al +bx+c y=xy=Vxy= |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKITHIA.

Ctpouth M M300paXkaTh CXEMATHUECKH TpapUKA KBAJAPATUIHBIX (YHKIUH,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMH 10 UX Tpadukam.

PacrioznaBaTh KBagpatuuHyr0 QyHKIHIO TI0 (OpMyJsie, TPUBOIUTH TPUMEPHI
KBaIpATUYHBIX (YHKIIHUA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YuciioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apudMeTHUYECKYIH0 M TEOMETPUUECKYIO MPOrPECCUr MpHU
pa3HbBIX crlocobax 3aaHusl.



BBINOJNHATE  BBIYMCIEHHUS C  HCNOJb30BaHMEM (OpPMYJ N-ro YieHa
apu(pMETHUYECKON U T€OMETPUUECKON MTPOrPECCHil, CYMMBI IEPBBIX N YICHOB.

N300paxkaTh 4iI€HBI MOCJIEI0BATENBHOCTH TOYKAMH HAa KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBs3aHHBIE C YUCIOBBIMM IIOCJIEAOBATEIIBHOCTSAMH, B TOM
quCclie 33a/1a4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYISATOpA, HU(POBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuuecTBo yacoB
Ne HaumeHoBaHue
Kontpoas | Ilpakruue | JJeKTpoHHbIE (HUPPOBHIE)
n/ | pa3ienoB u TeM
Bcero HbIEe cKHe o0pa3oBaTeibHbIEe pecypchl
n NMPOrpaMmblI
padoThI padoThI
Yucna u
| BBIYHCIICHUSL. )5 ) bubmmoreka [HOK
PanmonansHbie https://m.edsoo.ru/7f415b90
qrcia
) AnreOpandecku 7 ) bubnuoteka [HOK
€ BBIpaXKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHuss u 20 ) bubnuoteka [HOK
HEpaBEeHCTBa https://m.edsoo.ru/7f415b90
K
4 - Oa(:;ff;mm " 24 ) bubmmoreka HOK
DA, https://m.edsoo.ru/7£415b90
OyHKINU
5 [IoBTOpenue wu 6 ) bubnuoreka [HOK
00001IeHNe https://m.edsoo.ru/7f415b90
OBIIEE
KOJIMYECTBO
YACOB I1O 102 10
[TPOTPAMME




8 KUIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
KounTpoa HpakTuya (undposbie)
n/ pa3iesioB M TeM
- nporpaMmb: Bcero bHBIE ecKue 06pa30BaTeJIbHLIe
padoTsI padoThbI pecypcel
Yucna u
1 BBIYMCJICHUSL. 15 1 bubmrotexa LIOK
https://m.edsoo.ru/7f417at8
KBagparusle kopHU
Yucna u
) BBIYHCIICHUSL. 7 | bu6moteka [IOK
CrteneHsp ¢ MenbIM https://m.edsoo.ru/7f417at8
ToKasaTenemM
AnreOpandeckue
3 BBIPAKEHUS. 5 1 bubnuoreka [JOK
KBanparuslit https://m.edsoo.ru/7f417af8
TPEXUIICH
AnreOpandeckue
4 BBIPAKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHusa u
5 HEpPaBEHCTBA. 1 | bubnuorexa [JOK
Ksanpartusie https://m.edsoo.ru/7f417af8
YpaBHEHUS
VpaBHeHus u
6 H:paBeHCTBa. 13 1 bubamorexa LOK
. https://m.edsoo.ru/7f417af8
Cucremsbl ypaBHCHUI
VpaBHeHus u
7 H:paBeHCTBa. 12 1 bubnuorexa LIOK
https://m.edsoo.ru/7f417af8
Hepagencrtpa
g OyHKIUU. 5 | bu6mmoreka [JOK
OCHOBHBIC TTOHSTHUS https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 | bu6mmoreka [JOK
UucnoBsie QyHKIIUU https://m.edsoo.ru/7f417af8
10 IToBTOpEeHue n 6 | bubnuorexa [IOK
00001IeHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB I10 102 10
[TPOT'PAMME




9 KUIIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3ejioB M TeM Bcecer | KouTpoibH IIpakTHyeck
o0pa3oBaTe/ibHbIE
1| nmporpaMmMal 0 ble padoThI ue padoTsl
pecypchl
Yucna u
BBIYHCIICHUSL. 9 ’ bu6mmoreka [IOK
JleicTBUTEIbHBIC https://m.edsoo.ru/7f419d08
qycia
YpaBHeHusa u
HEpPaBEHCTBA.
YpaBHeHUs C 14 2 bubmorera [IOK
pash https://m.edsoo.ru/7€419d08
OTHOM
MepEMEHHO N
YpaBHeHud 1
HEpaBEHCTBA. 14 ) bubnuoreka [JOK
Cucrembl https://m.edsoo.ru/7f419d08
YpaBHEHUU
YpaBHeHud 1
bu6mmoreka [IOK
HEpPaBEHCTBA. 16 1
https://m.edsoo.ru/7f419d08
Hepapencrtpa
bu6mmoreka [IOK
o 16 1
YHIHIH https://m.edsoo.ru/7£419d08
Yucnosblie
MOCJIEIOBATEIIBHOC 15 1 Bubamorexa [IOK
A https:/m.edsoo.ru/7f419d08
TH
[ToBTOpEHME,
00001IeHME, 18 ’ bubmuorexa [JOK
cCUCTEeMaTHu3alus https://m.edsoo.ru/7f419d08
3HAHUM
OBIIEE KOJIMYECTBO
YACOB I10 102 10 0

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble mpeaMeTHbIe  pe3yJbTAThl OCBOCHHMS OCHOBHOWM
poBep o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BbImonHATh, coderas yCTHBIE M NHCHMEHHBIE NPHEMBI, apH(pMETHUIECKUE
' JIEMCTBUS C pallMOHAJIbHBIMU YHCIIAMU
Haxomuth 3HaueHUs YHUCIOBBIX BBIPAKEHUH, MPUMEHSATh pPa3zHOOOpa3HbIE
1.2 crnocoObl M TPUEMBI BBIUMCIEHMS] 3HAYEHMM JApPOOHBIX BBIPAKEHUH,
coJiepKaliux 0ObIKHOBEHHBIE U JIECATUYHBIE 1po0Ou
[lepexonuTe OT 0HOM (OPMBI 3alIUCU YKCEN K ApYroi (mpeoOpa3oBbIBATH
1.3 JECSITUUHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ACCATUIHYIO IPOOb)
1.4 CpaBHMBATH U yIIOPSAJOYNBATH PALIMOHATIBHBIE YNCIA
1.5 OKpyriiTh yucia
BbInoNHATE NPUKUAKY UM OIEHKY pe3ylbTaTa BBIYMCIEHUH, OILIEHKY
1.6 3HAQYEHHWI YHUCIIOBBIX BBIPA)KCHWU. BBINOIHATH NEWCTBUSA CO CTENEHSAMU C
HaTypaJIbHBIMU TIOKa3aTeJIIMU
1.7 [IpumeHAT,  NpPU3HAKM  JEIMMOCTH, Pa3loKCHHE Ha  MHOXHUTEIN
] HaTypaJIbHBIX YUCEI
PemaTe NpaKkTHKO-OpHEHTUPOBAHHBIE 3aadyM, CBS3aHHBIC C OTHOIICHHEM
1.8 BEJIMYHH, IPONOPLIUOHAIBHOCTBIO BEJIMYNH, IIPOLIEHTAMH,
) MHTEPIPETUPOBATh PE3YNbTAThl PEUICHUS 3a7ad ¢ y4ETOM OIPaHUYCHHU,
CBSI3aHHBIX CO CBOMICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpandeckue BhIpaXKEHUS
71 Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSATh
] e€ B Iporiecce 0CBOCHUs y4eOHOro MaTepuaia
29 Haxonuth 3HaueHHsi OyKBEHHBIX BBIPOKEHHHM IpU 3aJaHHbIX 3HAUYCHHSIX
' NIEPEMEHHBIX
23 BbimonHATe  npeoOpa3oBaHMsl — LEJIOTO  BBIPAKEHUS B MHOTIOWIEH
] IPUBEJCHUEM OJOOHBIX CIIaraeMbIX, PaCKphITHEM CKOOOK
24 BBINOJIHATE YMHO’KEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTOWIEHa Ha
’ MHOTO4IEH, TPUMEHATh (POpPMyJIbl KBaJjpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcyniecTBiIATh pa3iIoKEHHE MHOTOWICHOB Ha MHOMKHTEIM C IIOMOIIBIO
2.5 BBIHECEHHsS] 3a CKOOKM OOIEro MHOXKUTENs, TPYNIHUPOBKH CJlaraeMblx,
npuMeHeHHs GOpMYIl COKPAIIEHHOTO YMHOKEHUS
6 [TpumensaTh MpeoOpa30BaHUsi MHOTOWIEHOB JJISl PELICHUs pa3IMYHbIX 3a7a4
] U3 MaTeMaTHKHU, CMEKHBIX MPEIMETOB, U3 PEAJIbHON TPAKTUKU
27 Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypaJbHBIMHU IOKAa3aTEIAMHM IS
] npeoOpa3oBaHus BbIPAKEHHUH
3 YpaBHEHMS M HEPAaBEHCTBA
31 PemaTes nuHelHblE ypaBHEHMsI C OJHOM NEPEMEHHOW, NMPUMEHsS IpaBHiIa
' Iepexo/ia OT HCXOJHOTO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsts,




ABJISICTCS JIM YHMCJIO KOPHEM YPaBHCHUS

[TpumensTs rpaduyeckue METOAbl MPU PEUICHUH JTUHEWHBIX YpaBHEHHN U

3.2
UX CUCTEM
33 [MonObupate mpuUMEpbl Map YHUCEN, SBISIOUIUNXCS pPEIICHHEM JIMHEHHOTO
' ypaBHEHUS C JBYMsI IEPEMEHHBIMHU
Crpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C
34 JIBYMsI TIEPEMCHHBIMU; TOJB3YICh TpadUKOM, TPUBOJUTH TPUMEPHI
pelIeHNs YpaBHEHUS
35 Pemrate cuctemMel OByX JIMHEHWHBIX YPAaBHEHMH C JBYMs IIEPEMEHHBIMH, B
' TOM 4ucIe rpaduuecku
CocraBnaTh W pemiaTh JMHEHMHOE YpaBHEHHWE WIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUN MO YCIOBHUIO 3a/lauM, HWHTEPIPETHPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥l OJY4eHHbIN pe3ynbTarT
4 Koopaunats! u rpaduku. OyHKIIMN
N300paxkaTp Ha KOOpPAWHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIKE
4.1 3alaHHBIM  KOOpJAWHATaM, Jy4H, OTPE3KH, HWHTEpBalibl, 3alUCHIBATH
YHCJIOBBIE MPOMEXKYTKU Ha alNreOpandeckoM si3bIKe
4.2 OtMmedaTs B KOOPJIMHATHOM MIIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpAMHATAM
4.3 Crpouts rpaduxu nuHeitHbIX QyHkiui. CTpouTs rpaguk GyHKIMH Y = [X]
OnuceiBaTh € TOMOIIbIO (YHKUMNH U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJTMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHUE, IIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIHLHOCTbD, BpeMsi, 00bEM pabOThI
4.5 Haxomuth 3HaueHue GyHKIUHU 10 3HAYEHUIO €€ apryMeHTa
[Tonnmate rpaduveckuii cnocod mpeacTaBlIeHUs] W aHaIu3a WHOOPMAIH,
4.6 M3BJEKAaTh M WHTEPIPETHPOBATH HHGOPMAINI0 W3 TpadUKOB pPEaTbHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsieMble mnpeaMeTHbIe pe3yJbTATbl OCBOEHHSI OCHOBHOIi
posep 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Yuciia ¥ BBIYUCIICHUS
Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX
1.1 yycen Uil CpaBHEHMS, OKPYIJIGHMsT W  BBIYMCIEHUH, uU300paxkarhb
JEHCTBUTENbHBIC YKClIa TOYKaMU Ha KOOPJAWHATHON MPsIMON
[IpumeHsTh MOHATHE ApPUPMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
10 KBaJI[paTHbIE KOPHHM, UCHOJB3yd MpH HEOOXOIUMOCTU KaJIbKYJISATOP,
' BBITIONTHATH IPe0Opa30BaHus BEIPAKEHHH, COAepKAIIUX KBAJpaTHBIE KOPHHU,
UCIIOJIb3Yys CBOMCTBA KOpHEHN
13 Hcnonb3oBath 3anmucy OOJBIIMX M MAJbIX YKCEN C TTOMOIIBIO JECITUYHBIX
] npobeii u creneneit yucna 10
2 AnreOpanyeckue BbIpaXKEeHUs
71 [IpuMeHATh TOHSATHME CTENEHHM C LEeJbIM [0Ka3aTeleM, BBINOJHATh
' npeoOpa3oBaHus BRIPAKEHHI, COJIEPKAIIMX CTENEHH C IIeTIbIM M0Ka3aTeIeM
29 BhITIONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PAIMOHATBHBIX BBIPAKCHHN

Ha OCHOBC IIpaBHJI JeNCTBUIl HajJ MHOrOWIEHaMHd M aHTe6paI/IquKI/IMI/I




IpooOsMu

2.3 PacknanpiBaTh KBaApaTHBIA TPEXUICH HA MHOKUATEIN
24 [TpumensaTh mpeoOpa3oBaHus BBIPAKECHUU IS PEHICHHS Pa3iIMYHBIX 3a7ad
' Y3 MaTEMaTUKH, CMEXKHBIX MIPEMETOB, U3 PEAIbHON MPAKTUKHU
3 YpaBHEHUs 1 HEPABEHCTBA
31 Pemraty nuHeliHbIe, KBaJpaTHBIE YPaBHEHUS W pPallMOHAJIbHBIC YpaBHEHUS,
' CBOJISIIIMECS] K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMsI IEpEMEHHBIMU
[IpoBoauTh IIpOCTENIINE UCCIIETOBAHNS YPABHEHUM U CUCTEM YpAaBHEHUM, B
39 TOM YHUCJIE C TPUMEHEHUEM rpadudecKuX MPeICTaBlICeHUN (yCTaHABIUBATh,
' HMMEET JI1 ypaBHEHUE WM CUCTEMa YPaBHEHMH pelIeHHs, €CIM HMEET, TO
CKOJIbKO, ¥ TIpOYEe)
[lepexonuTe OT cioBecHON (POPMYIHMPOBKU 33hauu K €€ anreOpandeckoi
33 MOJIENIM C IMOMOIIBIO COCTABJIEHUS YPAaBHEHMsI WM CHCTEMbl YpaBHEHUH,
' WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d TOJTYyYEHHBIN
pe3ynbTaT
[IpuMeHsTh CBOWMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CpPaBHEHHUS, OIICHKH,
34 pelarh JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HX CHCTEMBI,
' JaBaTh TpadUUYecKyl0 HILTIOCTPALMIO MHOKECTBA PEIIEHUN HEpaBeHCTBA,
CHCTEMBI HEPABEHCTB
4 OyHKINU
[ToruMaTh M KCIOJIE30BaTh (PYHKIIMOHAIBHBIC MOHATHS W S3BIK (TCPMUHBI,
4.1 CUMBOJIMYECKHE OO0O3HAYEHHUs), OMNpPEACNATh 3HaueHWe (YHKIUUA TIO
3HAYEHUIO apTryMEeHTa, ONPeEsITh CBOMCTBA QYHKIIUMU N0 €€ rpaduKy
CtpouTth rpaduiky 2JIeMEHTapHBIX (PYHKINI BU/IA:
42 y =kjx
’ , Yy =x% y = X% y = [x|, onuchIBaTh CBOWCTBA YMCJIOBOW (YHKIIUHU IO €€
rpaduky
9 KITIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble mnpeaMeTHbIe Pe3yJabTATHI OCBOCHHSl OCHOBHOW
posep o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna 1 BBIYHCICHUS
1.1 CpaBHUBATH U YIOPSJOUMBATH PAllMOHANIBHBIE U UPPAIIMOHATIbHBIC YHCIIA
Boimonuate apudmeTnueckue ACUCTBUS C PAUOHATBHBIMU UHCIAMH,
1.2 coueTasi YCTHbIE M MHUChbMEHHBbIC NPUEMBI, BBIIOJHATH BBIUUCICHUS C
UPPAIMOHATLHBIMU YHCIIAMU
13 Haxonuth 3HaueHUs crTemeHedl ¢ I[eNbIMH TOKa3aTelsIMH U KOpHEH,
) BBIYHCIISITH 3HAYEHUS YHCIOBBIX BBIPAKEHUN
14 Oxkpyrnarh JAeWCTBUTENbHBIC YHCIA, BBITIONHATH MPHUKUAKY pe3ylbTara
' BBIYHCIICHHH, OIICHKY YHCIIOBBIX BBIPQXKEHUN
2 YpaBHEHHs ¥ HEpaBEHCTBA
71 Pemater nuHelHbIe U KBagpaTHBIE ypaBHEHHS, YPAaBHEHHUS, CBOJIINECT K
' HUM, IPOCTEHIITNe APOOHO-pAIlHOHATIbHBIC YPABHEHHS
29 Pemath cucteMbl ABYX NTUHEHHBIX YpaBHEHHH C JIByMsI TIEPEMEHHBIMHU U

CUCTCMbBI JIBYX ypaBHeHHf/'I, B KOTOPBIX OJHO YpPABHCHHC HC ABJSCTCA




JIMHEUHBIM

2.3

Pemate TekcroBble 3amaunM  aireOpandeckuM CIIOCOOOM C  TMOMOIIBIO
COCTaBJICHUSI ypPAaBHEHHUS WJIM CHUCTEMBbl JIByX YpaBHEHHUM C JIByMsA
MepeMEHHBIMU

24

[IpoBoauTE IIpPOCTEHIINE UCCIENOBAHNS YPAaBHEHUM M CUCTEM ypaBHEHMH,
B TOM 4YHCJI€ C NPUMEHEHHEM TpadUUecKUX IpeACTaBICHUM (Hampumep,
YCTaHABJIMBATh, UMEET JIN YPAaBHEHHUE WIM CHCTEMA YpaBHEHMI pELICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, M300pa)xxaTb
peuieHue HEPABEHCTB Ha YHCIOBOM IPSMOM, 3alUCBhIBATh PEIIECHUE C
ITOMOIIIBIO CHMBOJIOB

2.6

Pemrate CHCTEMBI  JIMHEHHBIX HCPABCHCTB, CUCTCMbl HCPABCHCTB,
BKIIIOHAIOKUE KBaJAPaTHOC HCPABCHCTBO, I/1306pa)KaTI> PEICHUE CHCTCMbI
HCpPaBCHCTB Ha YHUCIOBOM HpHMOfI, 3alMMCBIBATh PCHICHUC C IMMOMOIIBIO
CHMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IPH PELIEHUM PA3IMYHBIX 3a4a4

DYHKIU

3.1

PacrioznaBath (QyHKIUU H3Yy4eHHBIX BHOB. [loKa3bIBaTh CXeMaTHYECKU
pacroJyio’)keHue Ha KOOPIMHATHOM MJIOCKOCTH rpadukoB (QyHKUMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCUMOCTH OT 3HA4YCHUH
K03(h(UIIMEHTOB, ONUCHIBATH CBOICTBA PYHKINN

32

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha KOOPAMHATHON TUIOCKOCTH
rpadukoB GyHkuil Buga y = VX, y = |X| ¥ onuceiBaTh CBOKWCTBA (PyHKITHI

3.3

Ctpouth U M300paXkaTh CXEeMAaTHYECKH TpauKu KBaJApaTUUHBIX (YHKIIHH,
OIIHMCBHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKITHI 110 MX rpadukam

34

PacrioznaBate kBagpatuuyHyto (QyHKIUIO 10 (opmyne, MPUBOIUTH
MpUMEpbl  KBaJApaTHUUHbIX (GYHKUUA U3 peadbHOW JKM3HH, (U3HKH,
reOMETPUH

Apudmernueckas ¥ reoMeTprUecKas MPOrpeccuu

4.1

PacrioznaBath apu@MeTHyecKyr0 M TE€OMETPUYECKYIO0 IPOrpeccud Mpu
pa3HbIX cocobax 3aJaHus

4.2

BbInonHATE  BBIUMCIEHHUS C HCHOJIb30BaHUEM (QOpPMYIT A-TO  4dieHa
apumMeTHuyecKoil M TEeOMETPUUYECKON MPOTrpeccHii, CyMMBbI MEpPBBIX n
YJICHOB

4.3

I/I306pa)I(aTI> YICHBI IIOCJICAOBATCIBHOCTHM TOYKaMM Ha KOOpHHHaTHOﬁ
IIIIOCKOCTH

4.4

PemaTp 3aaun, cBS3aHHBIE C YHCIOBBIMH IIOCIEIOBATEILHOCTAMH, B TOM
YHCiIe 33Ja4d M3 PEAbHOM JKM3HU (C HMCIIOJIb30BAHUEM KaJbKYIATOPA,
IU(PPOBBIX TEXHOJIOTHIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEHT COJIeP/KAHUSA
1 Yucna v BIYKCICHUS
JlpoOu 0OBIKHOBEHHBIE U ICCATHYHBIE, IEPEXO0/1 OT OJAHOM (GOPMBI 3anUCH IpooOeit
1.1 K aApyroi. [IoHsATHE palMOHAIIBHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPAI0YMBAHUE
palMOHaJIbHBIX YUCEI
12 Apudpmernueckue ACHCTBUS C palMOHANBHBIMH 4HcilamH. Pernenue 3amad u3
' peaJIbHOM NPAKTUKHU HA YacTH, Ha IpoOu
13 CreneHbp ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpeleieHne, mpeoOpazoBaHUE
BBIPKEHUI Ha OCHOBE OMNPEJIENICHUS, 3aIIUCh OOJIBIIUX YHCEN
1.4 [IpouieHThl, 3aUCh MPOLIEHTOB B BUIE ApoOU U ApoOU B BH/IE TIPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha MPOLEHTHI, pellIeHUE 3a7a4 U3 PeaJIbHOU MPaKTHUKU
15 [IpumeHeHre NpU3HAKOB AETUMOCTH, Pa3jIokKEHHE HAa MHOXKUTEIHM HATypalbHBIX
qHUCell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi M 00paTHasi NPONOPIHMOHATBHOCTH
2 AnrebpandecKkue BbIpaKeHHs
71 [IepeMeHHBIE, YUCIOBOE 3HAYEHHE BBIPAKEHMS C IepeMeHHOH. JlomycTumele
3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHue 3aBUCUMOCTH MEXAYy BEJIMYMHAaMU B BUAE  (OPMYIIBL
Beruucnenus no popmynam
2.3 [IpeoOpazoBanme OYKBEHHBIX BRIPDAKECHHI, TOXKJICCTBEHHO PaBHBIC BHIPAKCHUSI
2.4 CBOJiCTBa CTEMEHH C HATYpaJIbHbIM MOKA3aTEIEM
75 Opnounensl m MHorowieHsl. CreneHp MHOrowieHa. (CrokeHHE, BBIYHTaHUE,
YMHOKE€HUE MHOTOWJIECHOB
26 @opMynbl COKpAIIEHHOTO YMHOXCHMS: KBAaIpaT CyMMbl M KBaJpaT DPa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3inokeHne MHOTO4IEHOB Ha MHOYKUTENH
3 YpaBHeHust
31 YpaBHEHHE, KOPCHb YPABHEHHUs,  IpaBIa npeoOpa3oBaHUsl  ypaBHEHHS,
PaBHOCHJIBHOCTb YPaBHEHUI
39 JIuneliHoe ypaBHEHME c OJIHOH nepelxieHHoﬁ, YHUCJIO0 KOPHEM JIMHEHMHOIO
YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHEHUN
33 CocraBienue ypaBHE:HI/Iﬁ [0 YCJIOBMIO 3aJaud. PelleHue TEKCTOBBIX 3a1ad C
IIOMOUIbIO YPABHEHUM
3.4 JIuHeliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHHH C JIByMsI IIEpeMEHHBIMU. PelieHue cucrem
3.5 ypaBHEHHUH CIOCOOOM MOJACTaHOBKU. [IpuMepbl peleHHs TEKCTOBBIX 3a7ay ¢
IIOMOUIBIO CHCTEM YpaBHEHUI
4 Koopaunats! u rpa¢puku. yHKIuu
4.1 KoopauHaTa TOUKHM Ha MpsIMOM
49 III/ICHO]ELIG IPOMEXYTKU. PaccTosiHMe Mexnay IByMS TOYKAMH KOOpPAMHATHOMN
psIMOM
43 [IpssmoyronbHas CHCTeMa KOOPIUHAT, OCH Ox u Oy. AGcuucca U OpJMHATA TOYKH
Ha KOOPJAMHATHOM IJIOCKOCTH




[Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UteHue TpaduKOB pearbHBIX

4.4 <
3aBUCUMOCTEHN
4.5 Ionsitue Gynkun. ['paduk ¢pynxun. CBoiicTBa QyHKINN
4.6 Jluneiinas gynkuus, e€ rpaduk. I'padux ynxkumn y = x|
4.7 I'padmyeckoe penieHne TMHEWHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YPaBHCHHMA
8 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYKCICHUS
1.1 KBanpatuslii kopenb u3 uucna. [loHstue 00 uppalMOHAILHOM YHUCIE.
' JlecsiTnunbie MPUOTIKEHUS UPPATMOHATBHBIX YHCEIT
CpoiictBa apudMeTHYECKUX KBAAPATHBIX KOPHEM MW MX TMPUMEHEHHE K
1.2 MpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAKEHUW W BBIYUCICHHSAM. JeMCTBUTEIBHBIC
qucia
1.3 CreneHsb C 1ebIM nokaszaTesneM 1 €€ cBoiicTBa. CTaHgapTHas 3alKiCh YUCia
2 Anrebpandeckue BbIpaKeHHs
2.1 KBanpaTHbIli TpEXWIEH, pa3JI0)KEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit 1poou
2.3 CrnoxeHue, BRIUUTaHNUE, YMHOXKCHHE, JICJICHHE allreOpandecKux Apooeit
2.4 PanrionanbHbIe BRIpOKECHUS U UX TIPe0Opa3oBaHne
3 YpaBHEHUS U1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, (popmyna KOpHEW KBaapaTHOro ypaBHeHHus. Teopema
Buera
3.2 Pemienue ypaBHeHMI, CBOJIAIINUXCS K JMHEUHBIM U KBAJIPATHBIM
3.3 [IpocTeitmme npoOHO-paOHATIBHBIE YPAaBHEHUS
I'padmyeckas uHTEepmperanus ypaBHEHUH C JABYMs IEPEMEHHBIMU U CHCTEM
3.4 JUHEHHBIX YpPaBHEHHUU C JBYMs IepeMeHHbIMU. [IpuMepbl pemieHus cucrem
HEJIMHENHBIX YPABHEHUI C ABYMsI IEPEMEHHBIMU
3.5 Pemienme TeKCTOBBIX 3aj1au aNreOpandeckum crnocooom
3.6 UucaoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/THOM IEPEMEHHOMN
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JIluHeliHbIe HEPABEHCTBA C OJIHOM NEPEMEHHOU
3.10 CurcreMbl IMHEIHBIX HEPABEHCTB C OJJHON IEPEMEHHOU
4 DyHKINU
41 [Monstne dynkuuu. O6IacTh OMpeNeNeHuss U MHOXKECTBO 3HauYe€HUN (PYHKIUU.
CriocoObI 3a1aHus QYHKITHHA
4.2 I'paduk Pynkimu. UYreHue cBorcTB HyHKINH MO e€ rpaguKy
4.3 [Tpumeps! rpadgukoB GYHKINN, OTPKAOIINUX peaTbHbIe MPOIECCH
44 OyHKIMM, ONUCHIBAIOMIME TPSIMyl0O H  OOpaTHYI0 MPOTOPIMOHATHHBIS

3aBUCHUMOCTH, UX Fpa(bI/IKI/I




4.5

OyHKIUU y =x% y = X3

4.6 QOyakimn y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUH M CUCTEM YpaBHEHUI
9 KJIACC
Kox ITpoBepsieMblii 3JIEMEHT COJAEePKAHUS
1 Hucna v BIYKCICHUS
L1 ParionanpHbIe  4Wca, WPpaMOHAIBHBIC YHCTA, KOHEYHBIE W OCCKOHCYHBIC
' JIeCITHYHBIE IPOOH
MHOXeCTBO JACUCTBUTENIBHBIX YUCEN, JICUCTBUTEIBHBIC YHCIIAa KaK OCCKOHEYHBIC
10 JECATUYHBIE ApoOH. B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM
' JNEUCTBUTENBHBIX YHCET U KOOPAWHATHOW mpsiMoil. CpaBHEHUE J1eHCTBUTENIbHBIX
quce
1.3 ApubdmMeTnueckne TeUCTBUS C JCHCTBUTEILHBIMU YU CIAMU
W3mepenus, npubmmxeHusi, oueHkU. Pa3Mepsl 00BEKTOB OKPYKAIOLIEro MHpa,
14 JUTUTEIbHOCTh TPOIIECCOB B OKpyKawimeMm wmupe. [lpubmmxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh MpuOmmwkeHus. Oxpyrienue uucen. I[Ipukuaka U oleHka
pe3ybTaTOB BBIYMCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJIHOM MEPEMEHHOMN
2.2 JIuneliHoe ypaBHeHue. Pelienne ypaBHEHUM, CBOISIINXCS K IMHEWHBIM
2.3 KBagpatHoe ypaBHeHMe. Penienue ypaBHeHNH, CBOJAIIMXCS K KBaIPaTHBIM
54 BI/IKBaI[puaTHOG ypaBHeHue. [IpumMepsl pelieHns: ypaBHEHUN TPEThEe U 4ETBEPTOI
CTENEHEN pa3oKeHHEM Ha MHOXKUTEIN
2.5 Pemenne npoOHO-paliMOHATBHBIX YPaBHEHUH
2.6 CucrteMbl ypaBHEHHI
2.7 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemienue cuctem AByX JUHEMHBIX YpaBHEHUH C IByMs MEPEMEHHBIMHU
29 PeI_HeI-EI/Ie CUCTEM JBYX ypaBHEHHUH, OJHO W3 KOTOPBIX JIMHEMHOE, a APYroe —
BTOPOM CTENEHH
2.10 I'pacdmyeckas nHTEpIpeTalls CUCTEMB] YPABHEHH C IBYMsI IEPEMEHHBIMU
2.11 Pemnienne TeKCTOBBIX 3aj1au aNredpandeckuM crnocooom
2.12 UucnoBble HEpABEHCTBA M MX CBOMCTBA
2.13 Penienne nuHEeMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.14 Pemienue cucteM JTMHEMHBIX HEPABEHCTB C OJTHOM EPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
716 I'padmyeckas uHTEpmpeTanvs HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
MePEMEHHBIMU
3 DyHKIMH
31 KBampatnunass ¢ynkius, e€ rpaduk u cBoiictBa. [lapaGona, KoopIuHATHI
BEPIIMHBI NapadoJIbl, 0Cb CAMMETPUHU NapabOIIbI
3.2 I'paduku pynkiumit y=kx, y=kx+b 1 ux cBoiicTBa
3.3 I'paduku pynkmit y=k/x, y = x° u ux cBoiicTBa
34 I'paduxu QyHKIMIA , U UX CBOMCTBA




4 Yucnossle IOCIIEI0BATEILHOCTH
41 Omnpenenenrne u crocoObl 3aaHMsI YMCIOBBIX IOCIIEAOBATENLHOCTEH. 3anaHue
' MOCIIEIOBATEILHOCTH PEKYPPEHTHOH hopMmynoit u popmymnoii n-ro uneHa
49 Apudpmernueckas mporpeccus. Dopmynbl  n-ro  WieHa apuPMETHYECKOH
[IPOrPECCUU, CYMMBI IIEPBBIX 7 YIEHOB
43 l'eomerpuueckass nporpeccus. DopMysibl  n-TO  WICHA T[EOMETPUUYECKOUN
IIPOrPECCUU, CYMMBI NIEPBBIX 71 YIECHOB
44 N3o06pakenue 4ieHOB apu(PpMETHUECKON U T€OMETPUIECKOI pOrpeccuii TOukaMu
Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIIMAIbHBIA POCT
4.5 Cno’kHbI€ POLIEHTHI

MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YVJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOU
IMPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox

IIpoBepsiemble TpPeOOBaHMSA K NPEAMETHBIM pPe3yJbTaTaM OCBOCHHUA

NPOBEPSEMOr0 | OCHOBHOM  00pa3oBaTe/ibHOM  NPOrpaMMbl  OCHOBHOIO  00IIero
TpeOOBaAHUSA oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh NOHATHAMU: MHOKECTBO, IIOJIMHOXKECTBO, ONIEPALIUN
HaJ, MHOXKECTBAaMHU; yYMEHHE OIEpUPOBaTh MOHATHUSAMU: Tpad, CBI3HBIN
rpad, AepeBo, LUK, MNPUMEHSITb WX MpPH pEIICHUH 3a/]a4y; YMEHHE
UCIOJb30BaTh TIpaUuecKkoe NPEACTAaBICHUE MHOXKECTB MJIs ONUCAHUSA
peanbHBIX MPOLIECCOB U SIBICHUM, IPHU PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX
IPEIMETOB

YMeHue omnepupoBaTh MOHATHSAMH: OIpPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  paclo3HaBaTh  WCTHUHHBIE UM JIOXKHbBIE
BBICKA3bIBaHUS, MPUBOJUTH MPUMEPbl U KOHTPHOPUMEPHL, CTPOUTH
BBICKA3bIBaHUS ¥ OTPUIIAHUS BBICKA3bIBAHUI

YMeHune omnepupoBaTh TOHATHAMHU: HATYpPaJIbHOE YHCIIO, IPOCTOE H
COCTaBHOE YHCJIO, ICTUMOCTh HATypaJIbHBIX YHCEN, MPU3HAKU JEITHUMOCTH,
11€710€ YHCII0, MOJIYJIb YKCiia, OOBIKHOBEHHAsI IPOObh W JIeCATUYHAs JIPOOb,
CTaHJAPTHBIA BUJ YKCJIA, PAIMOHAIBHOE YHCIIO, UPPAIMOHAILHOE YHCIIO,
apudmeTHyecKuil KBaJIpaTHBI KOpPEHb; YMEHHUE BBINOJHATH JEUCTBUSA C
YHUCllaMd, CPaBHUBATh U YINOPSIA0YHMBATH YMCIA, MPEACTABIATh YUCIIA Ha
KOOPJMHATHON MPSMOM, OKPYIJIATh YMCIA; YMEHHE JeNaTh MPUKHUIAKY H
OIICHKY Pe3yJIbTaTa BHIYHCICHUN

YMeHue omnepupoBaTh NOHATHAMM: CTENEHb C ILeNbIM IOKa3aTeseM,
apu(pMeTHYeCKHl KBaJpaTHbII KOpeHb, MHOTOYIEH, anredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW cTeneHH OoJiblle
€IMHUIIBI; YMEHHUE BBIMOJHATh pacyéTsl Mo (GopMynam, HmpeoOpa3oBaHUs
LEeNBIX, APOOHO-PALMOHAIBHBIX BBIPAXEHUH W BBIPAXKEHUH C KOPHIMH,
pa3i0KeHUEe MHOTOWIEHa Ha MHOXKUTENN, B TOM YHCJIE€ C UCIIOJIb30BAHUEM
(dhopMyn pa3HOCTH KBaIpaTOB M KBaJIpaTa CyMMbI M pa3HOCTH

YMmenue ONCpUpOBaATh IOHATHAMU: YUCIOBOC PABCHCTBO, YPABHCHHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABECHCTBO C HepeMCHHOﬁ;
YMCHHUC PpCUIATh JIMHEHHBIE U KBaApaTHBIC  YpaBHCHMH, ,Z[pO6HO-
PpallMOHAJIBHBIC YpPaBHCHUSA C OJIHOH nepeMeHHoﬁ, CUCTCMbI IBYX




JUHEWHBIX YpaBHEHWU, JIMHEMHBIE HEPAaBEHCTBA U HUX CHUCTEMBI,
KBaJIpaTHBIC U JPOOHO-PAMOHAIBHEIE HEPABEHCTBA C OJTHOM MIEPEMEHHOM,
B TOM YHUCJIE NPU PEIICHUU 3a7a4 U3 JAPYTHMX OPEAMETOB U MPAKTUYECKUX
3a7a4; YMEHHUE MCIIOJb30BATh KOOPAMHATHYIO MPSAMYIO M KOOPIAHHATHYIO
TUTOCKOCTh JIJIsl H300paKeHUS PEIICHUI YpaBHCHUI, HEPABCHCTB U CUCTEM

YMeHune omnepupoBaTh MOHATUSAMH: (QYHKIUS, Tpapuk QGYHKIUH, HYIN
(GyHKIMH, TPOMEXKYTKA 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pPACTAHUS,
yObIBaHUs, HaWOOJbIIEC W HAaWMEHbIIEE 3HAYCHUS (YHKIUH, yMEHUE
OTIEPHPOBATh MOHATHAMH: TpsiMas PONOPIHOHAIBHOCTD, JIMHEHHAs
¢bynkuus, KBagpaTHuHas (yHKOHA, OOpaTHAas MPOMOPUUOHATBHOCTB,
napalouia, runep0boa; yMeHUe CTPOUTh rpapuKu PYHKIHUH, UCIOJIB30BATh
rpaduku IS OMpeneieHHs] CBOMCTB IPOLECCOB W 3aBUCUMOCTEW, AJs
pelieHns 3ajad M3 JpYyrux Y4YeOHbIX IPEJAMETOB U PEATbHOM JKU3HH;
yMEHHUE BBIpaKaTh (HOpMyIaMu 3aBHCUMOCTH MEX/TY BETHUYNHAMH

YMeHune ONCpUPOBATH MMOHATHUAMU: MTOCICA0OBATCIILHOCTD, apI/I(bMeTI/I‘-IeCKafl
U TEOMETpUYeCKas TMPOTPECCHUU; YMEHHE HCIOJIb30BaTh CBOMCTBA
Mocyea0BaTeIbHOCTEN, (POPMYIIBI CYMMBI M OOIIETO 4JieHA TMPU PEIICHUH
3a/1a4, B TOM YHCJIE 3aJad W3 APYruX Y4eOHBIX MPEAMETOB W peaabHOM
JKHU3HN

YMeHnue pemaTh 3a7jaud pa3HbIX TUIOB (B TOM YKCIIE HA MPOLEHTHI, 10U U
4yacTu, JIBIXKEHHUE, paboTy, 1IeHy TOBAapOB U CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3ajJjaud M3 O0OJacTH YIpaBJl€HUS JHYHBIMH U CEMEHHBIMU
(mHaHCaMM); YMEHHE COCTABJIATH BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CUCTEMBI M0 YCJIOBHIO 33/1a4M, HCCIEAOBAaTh IOJIYYEHHOE pEUICHUE U
OIICHUBATh MPABAOINOI0OHOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue ornepupoBaTh NOHATHAME: (pUTYypa, TOUYKA, OTPE30K, MpsMasi, JIyd,
JOMaHas, yrojl, MHOTOYTOJIbHHK, TpPEyroJbHHUK, paBHOOCIPEHHBIA U
PaBHOCTOPOHHUI TPEYroJbHUKH, PSIMOYTOJIBHBIA TPEYTOJIbHUK, MEINaHa,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napajieiorpaMM, — pomM0O,  NPSAMOYrOJbHHMK,  KBaJpar,  Tpareius;
OKpPYXXHOCTh, KpPYI, KacaTellbHasi; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHU
burypamu; yMeHHe peraTh 3a7a4u, B TOM YHCIIC U3 MIOBCEIHEBHON KHU3HH,
Ha HAax0XJICHUE T'C€OMETPHYCCKUX BEIMYMH C TPUMEHCHHEM H3YYCHHBIX
CBOMCTB puryp u (HhakToB

10

YMeHue OIICPUPOBATL MOHATHUAMH: PABCHCTBO (I)I/Il"yp, PaBCHCTBO
TPEYIrOJIbHUKOB; IMMAPAJUICIIBHOCTE U NEPHCHAUKYIIAPHOCTD IPAMBIX, YIrOJ
MCKAY HNpsSAMBbIMH, TCPICHAUKYIIAP, HAKIOHHAA, IMIPOCKIUA, 1'[0,[[061/[6
(I)I/Il"yp, HO,Z[O6HI>IC TPEYroJIbHUKH, CUMMETPpHUA OTHOCHUTCIBHO TOYKH H
HpﬂMOfI; YMCHUEC paCIlO3HABATh paBEHCTBO, CUMMCTPHUIO U HO,Z[O6I/I€ (bHpr,
MapajuICJIbHOCTb U NCPICHAUKYJIAPHOCTD IIPAMBIX B OKPYXKAaOIIEM MHUPC

11

YMeHune onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHUE, YroJl (BEIMYMHA
yrila, CHHYC U KOCHUHYC YIJIa TPEYTrOJIbHHUKA), TUIONIA/lb; YMEHHE OLIEHUBATH
pa3Mepbl TPeIMEeTOB M OOBEKTOB B OKPYKAWOIIEM MHUPE; yMEHUE
OPUMEHSTh (POPMYINBI TIEPUMETpa U TUIOMIATH MHOTOYTOJbHHUKOB, JITHHBI
OKPYKHOCTH u IO AN Kpyra, o0BeMa MPSMOYT OJIBHOTO
napajulesIeuIeaa; YMEHHE MIPUMEHSATD MIpU3HAKU paBEeHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJbHUKA, TEOPEMY
[Mudaropa, TpUrOHOMETPUYECKHE COOTHOIICHHUS MAJIsSi BBIYUCICHHS [UIHH,
pacCTOSIHUMI, TIIOIIAAeH




12

YMmenue  m300paxkarb  IJIOCKME  (QUTYpBl ©  HMX  KOMOWHAIMH,
MPOCTPAHCTBEHHBIE (PUTYpPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY HIIM CUMBOJIHHOMY
OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPA Ha
YHUCIIO, CKaIspHOE IIPOM3BEACHHE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBl U KOOPAMHATHI JUIsl IPEACTABICHUS JaHHBIX U PELICHUs 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U PEAIbHOM KU3HU

14

VYMmenne OIICpUPOBATH NOHATUAMM: CTOJIOUKOBEIE U KPYroBbIC JUarpaMMal,
Tabnuipl, cpeaHee  apudMeTHueckoe, MeauaHa, HAWOOJbIIee U
HaMEHbIIIee 3HAYEHHUsS, pa3Max YUCIOBOro Habopa; yMEeHHE H3BJIEKATb,
MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh NHPOPMAIHIO, [TPEICTABICHHYIO B
TaOUIAaX ¥ HA JWarpaMmax, OTPaKaloIllyi0 CBOWCTBA M XapaKTEPUCTUKU
pEATbHBIX TPOIIECCOB W SIBJICHWH; YMEHHE pAaclo3HaBaTh W3MCHUYUBBIC
BEJINYHMHEI B OKPYXKAIOIIEM MUpE

15

YMeHue onepupoBaTh TMOHATUSAMU: CIy4alHBIH ONBIT  (CIy4alHbBIN
SKCIEPUMEHT),  JJIEMEHTapHO€  CcOoObITHE  (3JIEMEHTapHbI  HCXO0J)
CIIy4aifHOTO OIIbITa, ClyyailHOe COOBITHE, BEPOATHOCTh COOBITHS; YMEHUE
HaXxOJUTh  BEpPOSITHOCTH  CIy4allHBIX  COOBITUH B ONBITax C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITHSIMM;, YMEHHE pEIlaTh 3aJlauu
METOJIOM OpraHU30BaHHOTO Iepedopa M C HCIOJIb30BAHMEM IpaBUIIA
YMHOXXEHUS; yYMEHHE OLICHMBATH BEPOSATHOCTH pEalbHBIX COOBITHH U
ABJICHUM, TIOHUMATh POJIb MPAKTUYECKU IOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYKAaIOLIEM MHpE U B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUSAX

16

YMeHne BeIOMpaTh MOIXOIANANA W3YYCHHBIM METO Ui PEIICHUS 3aa4uH,
MPUBOANTH TMPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJIE U
JKU3HHU, PACIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTEMaTHMKH B HCKYCCTBE,
OTIMCBHIBATh OT/CJbHBIC BBIJAIONINECS PE3YIbTaThl, MOJTYYCHHBIC B XOJ€
pPa3BUTHS MaTEeMaTUKH KaK HAyKH, MPUBOJIUTH MPUMEPHI MATEMATHYCCKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOU UCTOPHH

IHHEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1 Yucna 1 BEIYMCICHUS
1.1 HatypanbHble u nenble ynciaa. [Ipu3Haky AeIMMOCTH LENbIX Yucell
12 OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUYHbIE MEPUOINYECKUE
npobu
1.3 | PartmonanbHble yncna. ApupmMeTHyeckre onepalyy ¢ paioHaIbHBIMU YUCIIaMU
1.4 | deiicTBuTenpHbIe yncia. ApuMeTndyecKre onepaunu ¢ JeHCTBUTEIbHBIMU YHUCIaMU
15 [TpubnmxEnnple BBIMHCJICHNS, MpaBUIa  OKPYIVICHHA, MPUKMAKAa M OLCHKa
pe3ynpTaTa BEIUMCIEHUN
2 AnreOpandeckuie BhIpaKEHUS
2.1 BbykBeHHBIE BbIpaykeHUs! (BBIPAKEHUS C IEPEMEHHBIMH)




Crenenb ¢ nenbiM nokasareseM. CTeneHb ¢ pallMoHaIbHBIM NoKazaresieM. CBoHcTBa

2.2
CTENEHU
2.3 MHorouseHsl
2.4 | AnreGpandeckas qpoOb
75 ApupmeTnueckuii KOPCHE HATypaJIbHOH creneHu. JeHCcTBHUS ¢ apu(METHUECKUMHU
KOPHSIMHM HATYPAJIbHOW CTENECHU
3 YpaBHEHMs U HEpaBEHCTBA
3.1 Ienpie u npoOHO-panoHanbHbIe ypaBHeHUS. CUCTEMBI U COBOKYITHOCTH YPaBHCHHIMA
39 Lenbie u npoOHO-panMoHambHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HEPABEHCTB
3.3 Perrenne TeKCTOBBIX 3a71a4
4 UrcnoBble NOCIEA0BATENbHOCTH
4.1 IlocieqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyiia CI0XKHBIX MPOLIEHTOB
5 OyHKIMU
Oynkums, cnocoos! 3aaanusa ¢pyHkuu. ['paduk dynkiuu. O6nacTe onpeaenaeHus u
51 MHOKecTBO 3HaueHui QyHkuuu. Hymu @ynkuuu. [IpoMexyTkn 3HaKOIOCTOSTHCTBA.
o [IpomMexxyTk MOHOTOHHOCTH (YHKIIUHU. MaKCUMyMbl W MHHUMYMBI (DYHKIIHH.
Haubomb1iee 1 HauMeHblllee 3HaueHHe (PyHKIIMN Ha IPOMEKYTKE
6 KoopanHatel Ha IpsiMOM M TIJIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH
7 I'eomerpust
7.1 I'eomeTpuueckre GUrypbl U UX CBOMCTBA
7.2 TpeyroapHHUK
7.3 MHOroyrojabHUKU
7.4 OKpYXHOCTb U KPYT
7.5 M3Mepenne reoMeTpuyecKuX BeJIMYNH
7.6 BekTopsbl Ha mockoCcTH
8 BeposATHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Mepsnsk A. I'., [Tonouckuii B. b., SIxkup M. C. Anre6pa. 7 knacc: y4eOHUK IS
oO1reo0pa3oBarenbHbIX opranuzanuit. — M.: BenTtana-I'pad.

Mepsnsk A. I'., [Tonouckuii B. b., SIxkup M. C. Anre6pa. 8 knacc: y4eOHUK 11
oO1ieo0pa3oBarenbHbIX opranuzanuii. — M.: BenTtana-I'pad.

Mepznsk A. I'., [Tonouckuii B. b., SIxkup M. C. Anre6pa. 9 knacc: y4eOHUK 115
oO1eo0pa3oBarenbHbIX opranuzanuii. — M.: BenTtana-I'pad.

METOANYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Mertoaudeckoe nocobue k yueonukam A. I'. Mep3nsika u ap. o anredpe ais
7-9 xnaccoB (aBTOpCKasi JTUHUS).

[IpumepHast pabouass mporpamMmMa OCHOBHOrO oOImiero oOpa3oBaHUsS IO
yueOHOMY TipeameTy «MatemaTukay (anredpa).

COOpHUKH KOHTPOJBHBIX W CaMOCTOSITEIBHBIX paboT mo anredpe mius 7-9
KJIACCOB.

bank 3amanuii u Bapuantsl BITP o maremartuke s 7—8 kiacco (OUIIN).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bubnmuoreka IIOK (emunplii moprtam  mUGPOBBIX  00pa3oOBaTEIbHBIX
Marepuajon): https://m.edsoo.ru/

®denepanpHbIil moptan «Poccuiickoe oopa3zoBanue»: http:// www.edu.ru/

OUIIUN (6ank 3amanuii, nemoBepcuu BIIP, OI'D): https://fipi.ru/

Poccuiickas anekrponHas mkosna (POLII): https://resh.edu.ru/

Sunexc Y4eOHUK (MHTEpaKTUBHBIC 3a/laHUs, OTCIECKHMBAHHME TMPOTpecca):
https://education.yandex.ru/uchebnik

GeoGebra (Bu3yanuzanusi Tpad@ukoB (PYHKIIHH, MOCTPOSHUE T€OMETPUUECKHUX
u anredOpanyeckux mojenei): https:// www.geogebra.org/
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