MUHUCTEPCTBO MIPOCBEINIEHUS POCCUCKOHN ®EJEPAIIUN

MUHUCTEPCTBO OBPA3OBAHUS CAMAPCKOM OBJIACTH

OTPAJHEHCKOE YIIPABJIEHUE MOCO

PACCMOTPEHO

pykoBoautesnb MO

[Ipotokomn Nel
0129.08.2025r1Banosa 1.H.

I'bOY OO noc. IToaropubiii

I[TPOBEPEHO YTBEPXKXIEHO

3aMecTHUTENb AUPEKTOpa MO

29.08.2025r.

PABOYASI TIPOTPAMMA
(ID 6586461)

yueOHOro npeaMera «AJreopa»

Ut oOyJaromuxcs 7-9 KiaccoB

noc. [Togropusrii 2025



MOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCA OJHUM U3 OIIOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIUMKIOB, €€ OCBOEGHHWE HEOOXOAMMO JUIs
MPOJIOJKEHUS 00pa30BaHus U B MOBCETHEBHOM KU3HU. Pa3BuTtue y oOydarouimxcs
HAay4YHBIX TMPEJCTABICHUN O NPOUCXOKIACHUU U CYLUIHOCTH aJreOpandyecKkux
abcTpakiuii, cnocooe OTpaKeHUs MaTeMaTUIECKON HAYKOU SIBIIGHUI U TIPOIIECCOB B
npupose M OOLIECTBE, POJM MAaTeMAaTHUYECKOrO0 MOJICIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y KaueCTB MBIIUICHHS, HEOOXOAUMBIX ISl aJjallTalli B COBPEMEHHOM HIHU(PPOBOM
obmiectBe. M3ydyenme anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS UM BBIBO/IBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHH HCHOJB3YIOT JICTyKTUBHBIE U
UHAYKTUBHBIE pacCyXACHUs, 0000IIeHne U KOHKPETU3allnI0, abcTparupoBaHue u
anajoruto. OOyueHue  anreOpe  MpearnosiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOATEJILHON JAESITENIBHOCTH O00YyYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
pElICHHE 3a1a4 SBIACTCS peann3anue e TeIbHOCTHOTO MTPUHITUIIA O0yYCHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Airedpay st OCHOBHOTO OOIIET0
0o0pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METONYECKUE JIMHUM:
«Yncna ¥ BBIYUCICHUSA», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHHUS H
HEepaBeHCTBa», «DPyHkuun». Kaxngas U3 3THX coJepkKaTeabHO-METOANYECKUX
JIMHUYN pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET M3YUYEHUsI Kypca, B3aUMOJICUCTBYSI C
JpPYTUMHU €ro JuHUSMU. B Xxone wu3yueHus ydeOHOro Kypca oOOydaromumcs
NPUXOAUTCS JOTUYECKU PACCYKJaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TIporpaMmy y4eOHOTo Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHbBIE BO BCEX OCHOBHBIX pazjienax
MaTeMaTU4eCKOro o0pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJACHUIO O0yYarOUTUMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThyeckoro s3bika. CoJepkareapHOH |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «Ainredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanune nuHUM «Yucia W BBIUUCIEHUS» CIYXKUT OCHOBOM s
JAJIbHEUIIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O 4YMCJE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPANMOHATBHBIMA YHCIAMHU, (HOPMHUPOBAHHEM



MPEACTABICHUN O JEHCTBUTENBHOM YUCTIE. 3aBEPILICHUE OCBOEHUS YUCIOBOM JTMHUU
OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeOOXOAMMOIO Ul pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 33a/1a4. Ha ypoBHE OCHOBHOTO
oOuero oOpa3zoBaHusl y4eOHbIH MaTepHuall TPYNIUPYETCS BOKPYT PalMOHATbHBIX
BBIpOKEHHUI. AnreOpa EMOHCTPUpPYET 3HAUEHHE MaTeMaTHUKU Kak s3bIKa I
IIOCTPOEHUSI MATEMATHYECKUX MOJENEH, OINHUCAaHHUS TMPOLECCOB U  SBJICHHUM
peanbHOro Mupa. B 3anaun oOyuenus ainreOpe BXOAIT TaKkxKe JadbHEHIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS], HEOOXOUMOT0, B YACTHOCTH, JJI1 OCBOEHUS Kypca
MHDOpPMATUKKA, M  OBJAJICHHE HAaBbIKAMU  JIEAYKTUBHBIX  PAaCCYKICHUMU.
[IpeoOpa3zoBanue CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Copeprxanve pyHKIMOHAIBHO-Tpa(UUeCKO JIMHUM HAIEJIEHO HA TOJy4YeHHE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUS ¥ UCCIIeI0BaHUS pa3HOOOPa3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJIE U
oOmrectBe. M3yueHue maTepuana crnocoOCTBYET pa3BUTHIO y 00yHArOIINXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBbIE BBIPAZUTENbHBIE CPEJCTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIN3AMU U KYJIbTYPBHIL.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTreOpandyecKue BbIPAXKEHUS», «YPaBHEHUA H
HEpaBEeHCTBa», « DyHKIHUW.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Hezen0), B 8 kiacce — 102 gaca (3 gaca B Hejielno), B 9 kiiacce —
102 yaca (3 yaca B HEeZIEJIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JNECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3amucu
npobeit k apyroil. IloHaTHe panyMoOHAIBLHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeicTBUS €
palrOHAJbHBIMUA YKCIIaMU. Pelienne 3amad u3 peanbHON MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEIECHHUs, 3aIUCh 0OIbIINX yucel. [IpoleHTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU M ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4l Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKU.

IIpuMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE Ha  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCle TpsMas M oOparHas
IIPONOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIIOBOE 3HAUECHUE BBIPAKEHUS C MIEPEMEHHOM. JlommycTuMble
3Ha4YEHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
dbopmynbl. Beruncnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BHIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
IIPOM3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS OJOOHBIX CIIaracMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYMTaHUE,
YMHOXEHHE MHOIO4JIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUSA: KBAaAPAT CYMMBbI
U KBaApar pasHocTu. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIOYJICHOB Ha
MHOHUTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUsS ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOU MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, PELICHNE JTMHENHBIX ypaBHEHUH. CocTaBlIeHHE YPAaBHEHUM 110 YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 ¢ MOMOILBIO YPaBHEHHM.

JIuneliHOe ypaBHEHME C BYMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIVMHENHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
criocoOoM MmoAcTaHOBKU. [IpuMepsl perieHns TEKCTOBBIX 3a/1a4 € TTOMOIIBIO CUCTEM
YpaBHEHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucioBble poOMeEKyTKU. PaccTosiHue Mexy
JBYMsI TOUKaMU KOOPAMHATHOMN IPSIMOIA.

[IpsimoyroisibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKHM Ha KOOPJAWHATHOM I1ockocTh. [IpuMepsl rpadukoB, 3aJaHHBIX (hOpMYJIaMU.
Yrenne rpadukoB peanbHbIX 3aBUcUMOCTel. [lorsTre Gynkuun. ['paduk dyHkmm.
CpoiictBa ¢yukuuii. Jluneitnas Qynkuus, e€ rpadux. ['paduk dynkuuu y = |x|.
['paduueckoe penieHrie TMHEHHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

KBaaparueiii kopeHb u3 uucna. [loHstue 00 HppanMOHAIBHOM 4YHUCIE.
JecsTuuHble TpUOIMKEHUST UPPALMOHAIBHBIX ynced. CBONCTBA apu(pMETHIECKUX
KBaJIPATHBIX KOPHEHN M X MPUMEHEHHE K MPEe0OPa30BAHUIO YMCIIOBBIX BbIPAXKEHUM
Y BBIUHCIICHUSAM. [IeICTBUTEIbHBIE YUCIIA.

CreneHb ¢ LeabIM IOKa3aTesneM u €€ ceoiicta. CTaHmapTHas 3alKCh YUCa.

AJredOpanyeckue BbIpaKeHHU s

KBaapaTHbIil TPEXWIEH, PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckass 1poOb. OCHOBHOE CBOWCTBO anreOpanyeckoil Apoou.
CrnoxeHue, BbIUMTAHUE, YMHOXXEHHE, [I€JICHHE aireOpandeckux JpoOeil.
PanronanbHbIe BBIpaXXEHUS U UX TpeoOpa3oBaHue.

YpaBHeHus U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM W KBaJApPaTHBIM.
[Tpocreiimne ApoOHO-palOHAIbHBIE YPABHEHUS.

I'padmueckas uHTEpHpeTaLUsl YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHENHBIX YpaBHEHUM C JByMs IIepeMEHHbIMHU. [IpuMepsl pemeHust cucrem
HEJIMHENHBIX YPABHEHUI C IBYMS IEPEMEHHBIMM.

Pemenne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHEMHBIX HEPABEHCTB C OJIHON NEPEMEHHOM.

DyHKIUU

[Tonstue pynxuuu. O0IaCTh ONPEAEIICHNS U MHOKECTBO 3HaYE€HUN (PYyHKLUU.
CrniocoOsbl 3a1anust QyHKIMIMA.

I'padpux ¢ynkumuu. Urenune coiicTB ¢yHKuuu no e€ rpaduxy. Ilpumepsr
rpaukoB (QyHKUHUH, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpPaTHYIO MPOTOPIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PanyonanbHble YMClia, UppalMOHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITHUHbIE ApoOr. MHOXKECTBO NEHCTBUTENbHBIX YUCEI, IEHCTBUTEIbHbIC YHCIIa
Kak OeCKOHEYHbIE JeCATHYHbIC aApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE [IGHCTBUTENBHBIX 4YHCEN, apu(METHUYECKHEe JIEHCTBUS C
JEACTBUTEIILHBIMU YUCIIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHUE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BBIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHe. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHenue. [IpumMepsl pelieHus ypaBHEHUNA TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelleHne TEeKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE C JBYMs NMEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pernienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienye nMHENHBIX HEPABEHCTB C OJHOW NEpeMeHHOH. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
['padmyeckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNH

KBagpartuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHaThI
BEPIINHBI TapadoJIbl, 0Ch CUMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.

YucioBbIE OCIEI0BATEILHOCTH U IIPOrPecCUm



[IoHsiTHE YMCIOBOM IOCIIENIOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyIioit u popmyIoit n-ro dieHa.

Apudmernueckas U reoMmerpuueckas mporpeccun. dopmynsl n-ro usieHa
apuU(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHI1, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHre 4WIEHOB apU(PMETHUYECKON M TeOMETPUYECKOW MpOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIUMAJIBHBIM POCT.
Ci1oHBIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MAaTE€MaTUKOB M POCCHUICKOM MaTeMaTU4E€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHHUIO 0053aHHOCTEN I'paXkJIaHWHA U pealu3allii ero
opaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKICHHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUM HayKH, OCO3HAaHUEM Ba)XKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTUYECKOM HalpaBIEHHOCTH, OCO3HAHWEM BAaXXHOCTH MaTeMaTH4ECKOIrOo
o0pa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ui YCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHHUIO BUICThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKONM HayKud Kak cdepbl UeI0BEYECKO
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS PA3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;



6) ¢dusmyeckoe BocnuTanue, (popmMHupoOBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOI0 K€ MpaBa JAPYroro 4eiOBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTAlMEN HAa MTPUMEHECHNE MATEMAaTUYECKUX 3HAHUUN JIJISI pEIICHUS 3a]1a4 B
00J1aCTH COXPAHHOCTH OKPYKAIOIIEeH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
HX BO3MOXXHBIX MOCIEICTBUI ISl OKPYKAIOIIEeH Cpe/ibl, 0OCO3HAHUEM TII100aIbHOTO
XapakTepa AKOJOTUUECKUX TPOOJIEeM U MyTel UX PEIICHUS;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
O00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXKIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENENICHNs] ~ TOHSATWUW, YCTAHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIPUHUMATH, (opMyIHpoBaTL W  MPeoOpPa30OBBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHeE,
YCJIOBHBIE;



BBIBJISITh ~ MAaTEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
MpearaTb KpUTEPUM JJIs BBISBICHUS] 3aKOHOMEPHOCTEN 1 MPOTUBOPEUMH;
JI€JaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;
pa30upaTh I0Ka3aTelIbcTBa MaTEMATUUECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbIE JI0Ka3aTesIbCTBa
MaTreMaTU4ecKuX (DAKTOB, BBICTpAaUBATh APTyYMEHTAIMIO, MPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelleHusl y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlIeHUs, BBIOMpaTh Haubojee NOAXOAANUNH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUER).

Ba3oBble nccienoBarejbcKkHue 1eHCTBUSA:

MCITIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbLCKUM MHCTPYMEHT IMO3HAHMS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUUE, MNpoOIemMy,
CaMOCTOATEJIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

MPOBOJUTh IO CAMOCTOSITENILHO COCTaBJIEHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BAHHE MO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00OBEKTOB MEKTy COOOM;
CaMOCTOATETHLHO (POPMYIUPOBATH OOOOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIBUIaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh U H30BITOYHOCTh HWH(MOpMAIMH, JTaHHBIX,
HEO0OXOAMMBIX /IS PELICHMS 3aauH;

BbIOUpaTh, aHAJIW3UPOBATh, CUCTEMATU3HPOBaTh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (JOPM IIPEICTaBICHMUS;

BBIOMpATh (opMy TMpeACTaBICHHS HWHOOPMAIMU W WIUTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMu, JAuarpaMMaMiu, HHOW Tpadukoil U ux
KOMOMHAIIUSIMHU;

OLIEHUMBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSAM, NPEUI0KEHHBIM
YUHUTENEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble )]EﬁCTBPIH:

BOCIIPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C yCIOBUSIMHU
U 1eJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy pEelIeHUs
3aJlayu, KOMMEHTHUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJICHUS 3a/1aBaTh BOTIPOCHI 1O CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIEMBI, peraeMon 3a1a4u, BEICKA3bIBATh MJICH, HAIICJIICHHBIE HA TTOUCK
pEIIeHMs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHaliora, OOHapy»KUBaTh pPa3lIMyUe U CXOJCTBO MO3UIIUHU, B
KOPPEKTHOU opMme HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3a7adyd,  JKCIEPUMEHTA,
HCCJIeI0BAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (JOpMAT BBICTYIUIICHUS
¢ yu€ToM 3aja4 MPE3eHTALUU U OCOOEHHOCTEN ayIMTOPUU;

MMOHUMATh ¥ UCIIOJb30BaTh MPEUMYIIIECCTBA KOMAaHIHOW W WHINBH Ty TbHOU
pabOTHI MPU PENICHUH YICOHBIX MAaTEMAaTHIECKUX 3a/1a4;

MPUHUMATH 1eJIb COBMECTHOU JESATEIHHOCTH, TIIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, IOrOBApUBATHCH,
0o0Cy>KIaTh MPOIIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJIEH;

y4acTBOBaTh B TPyNmoBBIX (opmax paboTel (0OCyxkaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUSA C APYTMMH WICHAMH KOMAaH/IbI,
OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITETIbHO COCTABJIAThH IUIaH, allfTOPUTM pelIeHus 3aaauu (UiIu ero
4acTh), BBIOMpATh CIOCOO pEIICHHS ¢ YY4ETOM HMMEIOIIHUXCS PECYypCcoOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATh
BAapUAHTHI pelIeHUN ¢ y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTpOJII), 3MOIIHOH3JIBHLIﬁ HHTCJJICKT:

BIIAJIETh CIIOCOOaMU CaMOTPOBEPKU, CAMOKOHTPOJIS TIPoIiecca U pe3yibTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPU PEILICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBHCTB,
HaWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IESITEIbHOCTH IOCTABICHHON €U U
YCIOBUSM, OOBSCHITH MPUYUHBI JOCTHXKEHUS WM HEAOCTIKCHUS LIEJH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K kxoHumy oOyuenuss B 7 KJjacce OOyYarolIMiiCS TMOIYYUT CIIEAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucii1a ¥ BBIYUCTICHUSA

BoinonHsATh, couyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUYECKUE
JIEUCTBUS C PallMOHATbHBIMU YUCIaAMU.

HaxonuTh 3Ha4eHUS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE
criocoObl M MPUEMBI BHIYUCIICHUSI 3HAUYCHUI JIPOOHBIX BBIPAKEHHUH, COJEp KaIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMHMCH YUCEN K JPpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOBh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAIMOHAIIbHBIC YUCIA.

OKpyrisTh yucia.

BBINONHATh NPUKHUIKY U OLEHKY PE3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYEHU
YUCJIOBBIX BbIpaXXEHUU. BBIMOMHATH NEUCTBUS CO CTENEHSIMHU C HATypalbHBIMHU
MOKa3aTEISIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JI0KEHNE Ha MHOKUTENIN HAaTypalbHbIX
qucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ YYETOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOWMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvyecKue BbIpaKeHUA

Hcnonb3oBaTh anredbpanyecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHUM NPU 3aJaHHBIX 3HAYCHHSX
MepEMEHHBIX.

BrinonuaTs npeoOpa3oBaHus 1EIOTO BhIPAKEHUS B MHOTOWICH NPUBEIECHUEM
MOTOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOIOYWIEH M MHOIOWIEHa Ha
MHOT'OYJICH, TPUMEHATH (DOPMYJIbI KBaJpaTa CyMMBI M KBaJjpaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKUTEIS, TPYTIITUPOBKH CIaraeMbIX, IPUMEHEHUS
bopMyIT COKpAIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHbIX 3a7a4
13 MaTEMaTUKH, CMEKHBIX TPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3ATEJSAMH IS
npeoOpa3zoBaHus BHIPAKECHH.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUsSI C OAHOM IEPEMEHHOW, NPUMEHSS IpPABUIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY emy. [IpoBepsATh, sABIsIETCS
JIM YUCJIO0 KOPHEM YPAaBHEHUS.

[IpumeHsTh rpaduyecKkre METObI IPHU PEIIEHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTes mnpuMepsl Map 4YUCEN, SBIAIOIIMXCA pPEIICHUEM JHHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM MJIOCKOCTH I'paUK JIMHEHHOTO YPABHEHUS C IBYMSI
NEPEMEHHBIMH, MOJIb3YACh IpaKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cucteMsl IByX JIMHEMHBIX YPABHEHUN C ABYMS EPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocraBisaTh W pemarh JMHEMHOE YPAaBHEHHWE WM CUCTEMY JIMHEWHBIX
YPaBHEHMHU IO YCIOBUIO 3a7a4l, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4 MOJYyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxkaTh Ha KOOPJIUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4M, OTPE3KH, NHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIEC IIPOMEKYTKH Ha
anreOpanyecKoM S3bIKE.

OtMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM TO 3aJaHHBIM KOOpAHMHATaM,
CTpOUTh Ipapuky TUHENHBIX QyHKUUNA. CTpouTh rpauk GyHKIUU y = [X|.

OnuceiBaTh C NOMOIIbIO (PYHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTD,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonute 3HaueHre (pyHKIMH 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cmocod MPEACTaBICHUS W aHamu3a WHGOpMAIH,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB peaIbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonuy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucnaa 1 BBIYMCICHUA

Hcnonp30BaTh HaydaJgbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCcell Uil CPAaBHEHHUS, OKPYTJIEHUS! U BBIYUCIICHU, N300paXkaTh NE€HCTBUTEIbHBIE
YyCila TOYKaMU Ha KOOPAWHATHON IIPSIMOM.

[IpumensaTy moHsATHE apuPMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMUMOCTHU KaJIbKYJIATOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpPKAUIUX KBAJApPAaTHbIE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npoOeit u creneneit yucna 10.



AnredpanvecKue BbIPpaKeHUA

[IpyMeHATP TMOHATHE CTENEHW C LEJbIM [O0KAa3aTeleM, BBIIOIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPKAIUX CTENEHHU C LEJbIM MTOKa3aTesIeM.

BBINOMHATH TOXKIECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAXKEHUM HA
OCHOBE MPaBUJI ACUCTBUI HaJl MHOTOUYJICHAMH U aJITeOpandecKuMH IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpuMeHsTh TpeoOpa30BaHUs BRIPAXKESHUM JJISI PEIICHUS Pa3JIMUHbIX 3a/1a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOU MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewaty nuHEVHBIE, KBaJApaTHbIE YPAaBHEHUS W PalMOHAIbHBIE YpPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IByX YPABHEHUH C JIBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNUS YPABHEHUW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeICTaBlIeHn (YCTaHaBIMBATh, UMEET
Y YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauts OT ciOBeCHON (HOPMYJIMPOBKM 3adau K €€ alredpandyeckoun
MOJIEJIA C IIOMOIIBK) COCTAaBJICHUS YPAaBHEHHS WA CUCTEMbl YypaBHEHUHU,
HMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTarT.

[IpuMeHTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJ151 CPABHEHUSI, OLICHKH, PEIIATh
JMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM U UX CUCTEMBI, J1aBaTh TpaUUECKyIO
WJUTIOCTPALMI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[loHuMaTh W UCTONB30BATh (PYHKIIMOHAIBHBIC TMOHSITUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O03HAUEHMS), ONPEACNSITh 3HaueHHEe (YHKIUU O 3HAYEHUIO
apryMeHTa, ONpeeNaTh CBOMCTBA (PyHKINH 10 e€ rpaduKy.

Crpoutb rpaduku daeMeHTapHBIX GYHKIUNA BUJIA:

y=k/x,y=x2, y=x3.,y = x|, y = VX, OIHCHIBATH CBOICTBA YNCIOBO (YHKIIHH
o e€ rpaduxy.

K xoHumy oOyuenuss B 9 kJjacce oOydHarolmuiicsi MOJYYUT CIIEIYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucii1a ¥ BBIYUCTICHUSA

CpaBHHBATh U YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA.

BrImonHSTh apudMeTrdecKkue ASUCTBUS C PAIlMOHATILHBIMU YHCIIaMU, COYeTasl
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBIINOJIHATH BBIYMCICHUS C UPPAlMOHAIbHBIMU
YUCIIaMH.

Haxonnuts 3Ha4ue€HUS CTENEHEN C LEJIBIMU IMOKA3aTEIIMU U KOPHEHN, BEIYUCIISATD
3HAYEHUS] YUCIOBBIX BHIPAXKEHUM.

OKpyIJisiTh JI€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIYMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.



YpaBHeHUs U HEPABEHCTBA

PemaTe TuHENHBIE U KBaIpaTHbIE YPABHEHHUSI, YPABHEHMSI, CBOASAIIMECS K HUM,
npocTenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucremsbl NBYX JIMHEWHBIX YPaBHEHMM C JIByMs IEPEMEHHBIMU U
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIISICTCS JTUHEUHBIM.

Pemare TekcTOBbIE 3amaud  anreOpanyeckuM CrIoco0OM C  IOMOIIbIO
COCTaBJICHUS YPABHEHUS WUJIM CUCTEMBI JIBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE HUCCIECTOBAHNS YPABHEHUW M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpapuuecKuX MpeCTaBlIeHUH (yCTaHAaBINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa yPAaBHEHUU pPELICHUS, €CIU HMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHElHbIE HEPAaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300paxkaThb
pelieHre HEPaBEHCTB Ha YMCIOBOM NPSIMOM, 3aIIMCBHIBATH PEIICHHE C IOMOILBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300paXkaTb pELIEHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCBIBATh PELICHUE C IIOMOIIbIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILEHUH PA3IMYHBIX 3a1a4.

DyHKUNHA

Pacnio3naBaTe (yHKIMHM H3y4YEeHHbIX BUJOB. IloKa3bIBaTh CXEMAaTHYECKH

pacmnoioKeHHe Ha KOOPUHATHOM TIIOCKOCTH TpauKoB PyHKIUHN BUuAa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢, y=x3,y=\x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHT
K02 (PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

CrpouTh U M300paXkaTh CXEMAaTUYECKU IpadUKU KBaApATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTHyHyr0 (QyHKIHIO 1O (HOpMYJE, IPUBOIUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUHU.

Yuci1oBbIe MOCTEI0BATEIBLHOCTH W IPOrPecCUum

Pacnio3naBaTh apu(pMeTUUECKYIO U T€OMETPUUECKYIO IPOTPECCUU NP PA3HBIX
crioco0ax 3aJaHus.

BbINONHATS  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYNT N-ro 4ieHa
apu(MeTnyecKoil 1 reoMeTpUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300pakath 4wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM
IJIOCKOCTH.

PemaTp 3agauM, CBA3aHHBIE C YMCIOBBIMH ITOCIIEIOBATEIBHOCTSMH, B TOM
quCclie 33/1a4d U3 peaIbHOM JKU3HHU (C MCIOJIb30BaHUEM KaJlbKYJATOpA, LU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/m P KonrpoJubnsie | IIpakTnyeckue (wupp :
NMporpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Uucna u BelunciaeHus. PaninoHanbHbIe )5 | bubmuoreka [{OK
quciia https://m.edso0o0.ru/7f415b90
bu6mmoreka [JOK
2 Anrebpandeckue BhIpaXKCHUS 27 1 hitps-//m.cdsoo.rw/ 7415590
bu6mmorexa [JOK
3 ¥ PaBHEHIS H HEPABEHCTBa 20 ! https://m.eds00.ru/7f415b90
bub6mnoreka IIOK
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 hitps://m.cdsoo.rw/ 7841 5690
bubmnoreka LJOK
> Tosropenme n 0bodmenue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undposbie)
Ne i/m Konrpoabnsbie | IlpakTnyeckn
MPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypchl
1 AnrebpanuecKue BHIPAKCHHUS. 15 1 bubnuoreka [IOK
Anrebpanueckas qpoOb https://m.edsoo.ru/7f417af8
UYucina n Beruncienus. Ksagparasie KopHu 15
VYpaBHeHusa u HepaBeHCTBA. KBagpaTHbIe bubnuorexa [JOK
2 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
AnreOpanyeckre BbIpaXKEeHHUS. 5
KBagpartuslii TpéxuineH
3 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bubnunoreka [JOK
YPaBHEHHM https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHncrsa 13 1 hitps://m.cdsoo.rw/7¢41 7af
Bbu6nmoreka [JOK
6 DynKuun. OCHOBHEIC IOHATH > https://m.edsoo.ru/7f417af8
bubmnoreka [IOK
7 DymKumn. HucoBbIe GyHKIHH 0 https://m.edsoo.ru/7f417af8
g Uucina u Berauciienus. CTeneHb ¢ 1eJIbIM 7 1 bu6muoreka [JOK
[10Ka3areyiemM https://m.edsoo.ru/7f417af8
bubmnoreka [IOK
10 TosToperne 1 0bobmenne > https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 4 0
[MTPOT'PAMME




9 KUIIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIE (HH(POBHIE)
Konrpoiasbusie | IlpakTuyeckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 Yucnna ¥ BEIYUCICHUS. 9 but6mmoreka [{OK
JlercTBUTENIbHBIEC YUCIIa https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
2 Pynxum 16 ! https://m.edsoo.ru/7f419d08
3 VYpaBHEHUs U HEPABEHCTBA. Y pABHEHUS 14 1 bubmmorexa [JOK
C OJIHOM MEepEeMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. 16 | bubnmnoreka [JOK
Hepasenctpa https://m.edsoo.ru/7f419d08
Bbubnuoreka [JOK
4 1 1
6 MCJIOBBIE MTOCJIEI0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
. [ToBTOpenue, o6o0IIEHNE, 18 bubnuoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KJIACC

Kon
MPoOBEPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJAbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeHbH0ﬁ nporpaMmmMsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1

Yucna 1 BEIYUCIIEHUS

1.1

BI)IHOJIHSITI), coyucras YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/ILIeCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMH

1.2

Haxogute  3HaueHus  YHUCIOBBIX  BBIPDAKEHUH,  INPUMEHATH
pa3HooOpa3Hble CIOCOOBI U MPUEMBI BBIYMCICHHUS 3HAYSHUN TPOOHBIX

BBIPOKEHHM, COACPIKANTUX OOBIKHOBEHHBIE M IECATUYHBIE IPOOH

1.3

[lepexomuts OT oOmHOH ((OPMBI 3amUCH  YUCET K JPYrou
(mpeoOpa3zoBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATHUHYIO IpOOB)

1.4

CpaBHI/IBaTB " ynopsasaounuBaTh palilMOHAJIbHBIC YHUCJIa

1.5

OxpyrisaTh uucna

1.6

BBINOIHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYUCICHUH, OLIEHKY
3HAQYEHUW YUCJIOBBIX BBIPAXKCHHI. BBIIOTHATH JEUCTBUA  CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHSITB NpU3HAKHU JCJIUMOCTH, PaA3JIOKCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCEN

1.8

PemaTte IpakTUKO-OPUEHTHPOBAHHBIC 3aJadyd, CBSA3AHHBIE C
OTHOILIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMM, HHTEPIIPETUPOBATH PE3yJbTaTbl PELIECHUs 3a1ad C
y4E€TOM OTpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Ucnonb3oBath anreOpanyeckyl0 TEPMHHOJIOTHI0 U CHMBOJHMKY,




IPUMEHSTH €€ B IMPOIIECCe OCBOSHHSI yUeOHOTO MaTepuaa

Haxoauth 3HaueHHs: OYKBEHHBIX BBIPAKEHUN TMpH  3aJJaHHBIX

22 3HAUEHUAX IEPEMEHHBIX
53 BoeinonHATe 1peoOpazoBaHUsl LEJNOr0 BBIPAXKEHHST B MHOIOWIEH
' IPUBEJCHUEM MOJO0OHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BBINONHATE yMHOXKEHNE OHOYJIEHa HA MHOIOWIEH ¥ MHOTOYJICHA Ha
24 MHOTOWJIEH, MPUMEHATh (OpPMYJbl KBaJIpaTra CyMMbl W KBajpara
paszHoCTH
OcymiecTBIATh  Pa3OKEHHUE MHOIOWIEHOB HAa MHOMKUTEIU C
2.5 MIOMOIIBIO BEIHECEHHS 32 CKOOKH O0ILEro MHOXKUTEIS, TPYNITUPOBKU
CJIaraeMbIX, MPUMEHEHHS POPMYJIT COKPAILIEHHOTO YMHOKEHHUS
26 [IpumensTs npeodpazoBaHUs MHOTOUJIEHOB JJIsl PEIICHUS Pa3IUYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pEabHON IPAKTHKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HaTypaJbHBIMM IOKA3aTENIIMU
' JUTSL TIpe0Opa30BaHus BRIpAKCHUI
3 YpaBHEHHs 1 HEpABEHCTBA
Pemate nuHelHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
3.1 IIpaBUJIa IEpEX0A OT UCXOAHOIO YPaBHEHUS K PABHOCUIIBHOMY E€MY.
[IpoBepsTh, sABISIETCS JIU YUCIIO KOPHEM ypaBHEHUS
19 [Ipumensatp rpaduueckre METOAbl MpPH PEIICHUU JIMHEHHBIX
' YPaBHEHHUI U UX CUCTEM
13 [lonbupare mnpuMepsl map 4YHCEN, SBJISIOMIUXCS — pelleHUueM
' JMHEMHOr0 ypaBHEHUS C IByMS IEpEMEHHBIMU
Ctpouthb B KOOPAMHATHOM MIOCKOCTHU rpayK JIMHEHHOTO YPaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TOJIb3YACh I'PpaKOM, IPUBOIUTH IPUMEPHI
pelIeHns ypaBHEHUs
35 Pemate  cucreMbl  IBYX JIMHEMHBIX YpPaBHEHMM C  JByMs
' [IEPEMEHHBIMHU, B TOM YHCIIe IpauyecKu
CocTaBiTh U pemaTh JMHEWHOE YpaBHEHUE UIIN CUCTEMY JTMHEUHBIX
3.6 YpaBHEHHUH MO YCIOBHUIO 3a/1a4l, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4M MTOJTyYEHHbIH pe3ybTar
4 Koopaunats! u rpapuku. OyHkuuu
4.1 N300paxkaTh Ha KOOPIMHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIHE

3aIaHHBIM KOOpAHWHATaM, JIy4H, OTPC3KH, MHTCPBAJIbI, 3aIlIMCbBIBATH




YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe

4.2

OTtMmeuaTh B KOOp,HHHaTHOI;'I INIOCKOCTH TOYKH IIO0 3aJJaHHBIM

KOOpAMHATaM

43

Crpouts rpadpuku TMHEHHBIX GyHKIMNA. CTpoUuTh rpaduk GyHKINUU Y

= [x]

4.4

OnuceIBaTh ¢ MOMOIIBIO (PYHKITUH U3BECTHBIC 3aBUCUMOCTH MEKITY
BEJIMYMHAMU: CKOPOCTh, BpPEMsl, PACCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM padbOThI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Torumate rpaduyeckuii CcHoco0 TpeACTaBICHUS W aHaIHW3a
UHPOPMALIMU, W3BJIEKaTh M HHTEPIPETUPOBATh HHGOPMALMIO U3

rpauKoOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
NMPoOBEpPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMmbl OCHOBHOI'O 001Iero 06pa3013amm

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonp3oBaTh  HayalmbHbIE  NPEACTABICHHS O  MHOXECTBE
JNEHUCTBUTEIIBHBIX YACEN JUUISl CPABHEHUS, OKPYTJICHHS U BBIYUCIICHUI,
n300pakaTh JCWCTBUTEIbHBIE YHCIA TOYKAMU Ha KOOPIUHATHON

MPSMON

1.2

[lpuMeHsATh TOHATHE apUPMETUYECKOTO KBAJIPATHOIO KOPHS,
HAXOJIUTh KBaJpaTHbIE KOPHHU, MCIIONB3ysl TNPH HEOOXOIMMOCTH
KaJIBKYJIATOD, BBIITOJIHATh npeoOpazoBaHus BBIPaKCHMUI,

COACPpKANX KBAAPAaTHBIC KOPHU, UCIIOJIB3Y A CBOICTBaA KOpHCfI

1.3

Hcnonp3oBath 3amucu OONBIIMX W MallbIX YHCEHI C IIOMOIIBIO

JECATUYHBIX Apo0eit u creneHei uncna 10

AnrebGpanyeckue BbIpaKeHUS

2.1

HpI/IMeHHTB IIOHATHEC CTCIICHU C LCJIBIM ITIOKa3aTCJIEM, BBIIIOJIHATH
Hp606pa30BaHI/I$I BBIpa)KeHPIfI, CoJACpKamunx CTCIICHU C TCJIbIM

IIOKa3aTecjieM

2.2

BbInonHATE  TOXKAECTBEHHbIE MpPeoOpa3oBaHUS  PalMOHAJIBHBIX




BBIPAXKEHUM HAa OCHOBE NpaBWUJI JICHCTBUM HaJl MHOTIOYJICHAMH H

anreOpandecKUMHU ApoOsSIMHU

23

PackiianpiBath KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[TpumensaTh peoOpa3zoBaHusl BRIPAKEHUH Il PELICHUS Pa3THYHBIX

3aaa4 U3 MaT€MaTuK, CMCXKHBIX IIPEIMETOB, U3 peanLHoﬁ IIPaKTUKH

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate J'IPIHefIHBIe, KBaJIpaTHBIC YPABHCHUA HW PAIHUOHAJIbHBIC
YpaBHCHU:A, CBOAAIINECCA K HUM, CUCTECMbI IBYX ypaBHeHI/Iﬁ C IByMs

INEPEMCHHBIMU

3.2

[IpoBOaUTE TPOCTEHIIIME HCCICIOBAHUS YPAaBHEHUM U CHUCTEM
YpaBHEHHH, B TOM UHCIE C TPUMEHEHHEM TIpapUuecKux
Hpe)ICTaBHeHI/Iﬁ (yCTaHaBJ'II/IBaTI), HUMECT JIM YpaBHCHHUE WUIJIM CUCTEMA

ypaBHCHI/II\/’I peueHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexogute OT ciOBeCHOW (QOPMYJIHMPOBKM 3adauyul K €€
areOpandeckoi MOJENU C MOMOIIBIO COCTABICHUSI YPAaBHEHUS WIIH
CHUCTEMbl ypaBHEHHMH, WHTEpHIPETUPOBaTb B COOTBETCTBHMU C

KOHTEKCTOM 33J]a4¥ MTOJTYYCHHBIN pe3yJIbTaT

3.4

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UISI CPABHEHUS,
OLICHKH, pellaTh JIMHEHHbIE HEPABEHCTBA C OAHOM NIEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyIo HIUTIOCTPALMIO MHOKECTBA PEIICHHHA

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUU

4.1

[Tonnmate ¥ MCHONB30BaTh (YHKIMOHATIBHBIE TOHSATUS U S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAYEHUsI), OINPEACNSITh 3HAUCHHUE
GYHKIMY 110 3HAYEHUIO apryMEHTa, ONPEeaTh CBOMCTBA (DyHKIIUU

o e€ rpauky

4.2

Crpouts rpaduku 3JeMEHTapHBIX QYHKUIUH BUJIA:

y=k/x

kix
,y =x% y = x> y = |X|, om1CHIBaTh CBOMCTBA YUCIOBOMN (DYHKIHH 110 €&

rpaduky




9 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTarTa

HpOBepHeMble NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IbH0i71 nporpaMmmsbl OCHOBHOI'O 001Iero 06pasonamm

1

Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTI) H YIIOPAA04YMBATh pAallMOHAJIBHBIC W HPpPAalOHAJIIBHBIC

qucia

1.2

BrimonaaTs apI/I(I)MeTI/I‘-ICCKI/IC HeﬁCTBHH C palluOHAJIbHBIMHA YUCJIaMHU,
CcoucTasd YCTHBIC U TMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYUCICHHUSA C

HppanquoOHaJIbHBIMU YHCJIaMHU

1.3

Haxoauth 3HaueHuUs CTEIIeHEeH ¢ OCJIBIMH IMOKa3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprI‘JI?ITI) I[CﬁCTBI/ITCJH)HBIG qHuciJia, BBIIIOJIHATDH IIPUKUAKY

pe3ynbTara BEIUMCICHUN, OLIEHKY YHCIIOBBIX BhIPAXKEHUN

ypaBHCHI/IH " HECPABCHCTBA

2.1

Pemwlats JMHENHBIE U KBAJApPATHBIE YPAaBHEHHWs, YpAaBHEHUS,

CBOJISIIMECS K HUM, TPOCTENIIINE TPOOHO-PALIMOHANIbHBIE YPABHEHUSI

2.2

PemaTte cuctemMbl JABYX JIMHEHHBIX ypaBHeHI/IfI C IByMs IICPEMCHHBIMU
U CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPBIX OAHO YPAaBHCHUC HC ABJISACTCA

JIMHEUHBIM

23

Pemate TekcTOBBIE 33a/1auu ANTreOpPaMdYeCKUM CIIOCOOOM C IMTOMOIIIBIO
COCTABJICHUSI YPAaBHEHHS WU CUCTEMBI JIBYX YPaBHEHUH C IBYMs

NEPEMCHHBIMU

24

[IpoBoauTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM UHCIE€ C TPUMEHEHHUEM TrpapuuecKux
npecTaBiIeHui (HanmpuMep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE

HJIKM CUCTEMA ypaBHCHI/Iﬁ peuicHusd, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemate nuHeliHbIE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA,
n300paxaTh pelieHre HepaBeHCTB Ha YNCIOBOM MPSIMOMA, 3aChIBATh

pEeIICHUC C ITIOMOIIBbIO CUMBOJIOB

2.6

Pemars cucTtemMbl JHMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,




BKJTIOYAIOIIME KBAJPATHOE HEPAaBEHCTBO, H300pa)kaTb pEIICHHUE
CHCTEMBbI HEPABCHCTB Ha YHMCJIOBOM MPSMOIA, 3alMCHIBATh PEIICHHUE C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MPH PELICHUM PA3JIMYHBIX 3a/1a4

DyHKIUU

3.1

Pacno3naBate  (yHKIMHM  W3y4eHHBIX  BUAOB.  lloka3bIBaTh
CXEMaTHYECKH PpACIHOJOKEHHE Ha KOOPIUHATHOM IJIOCKOCTH
rpadpuxkoB QyHkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOA(PQPHUIMEHTOB, ONUCHIBATH CBOWCTBA

byHKIMI

3.2

[Tokas3piBaTh CXEMaTHUYECKH PACIIONIOKCHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpaduKoB (YHKIHMHN BUJa Yy = VX, Y = |X| U ONHCHIBATh

cBoMcTBa (PyHKITUH

3.3

Crpouth M u300paxaTh CXeMaTHYeCKU TIpaduKd KBaJIpPaTUUHBIX
(yHKUINH, ONMHUCHIBAaTH CBOMCTBA KBAaJPAaTHUHBIX (DYHKIHMHA TO HX

rpadukam

3.4

Pacnio3naBate kBagpaTuyHyto (GyHKIUIO 1O ¢GopMmylie, MPUBOAUTH
OpUMEpPbl KBAaJPAaTUUHBIX (DYHKIMHA M3 peajbHON KHU3HH, (PU3HUKH,

TE€OMETPUH

ApudmeTnueckas U reOMeTpUYECKasi IPOrpeccuu

4.1

Pacnio3HaBaTh apu(METHUECKYI0 U T€OMETPUYECKYIO0 MPOrpecCHH

IPY Pa3HBIX CIIOCO0AX 3a/1aHUs

4.2

BBINOMHATE BBIYKMCICHUS C HUCIOJIB30BaHUEM (OpMYIN n-TO dYJIeHa
apuMETHIECKON U TEOMETPUICCKOM MPOTrPECCHid, CyMMBI IIEPBHIX N

YJIICHOB

4.3

N3o00paxkaTh ~ 4WieHBI  MOCIEAOBATEIBHOCTH  TOYKAMH  HA

KOOPAMHATHOW INIOCKOCTH

4.4

Pemate 3aJa4yu, CBA3aHHBIC C YN CJIOBBIMH ITIOCJICA0OBATCIBHOCTAMU, B
TOM YMCIC 3aJa4yu U3 peaHLHOﬁ KHU3HHU (C HCIIOJIb30BaHUEM

KaJIbKYJISATOpPa, IU(POBBIX TEXHOIOTHIA)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEXO]T OT OJHOM (OPMBI 3aLTUCH
1.1 apoOeit k apyroi. IloHsATHE palMOHAJIBHOIO YHMCIHA, 3alUCh, CPABHEHUE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue 1eHCTBUS C palliOHATbHBIMU YnciIaMy. Pemenue 3anaq u3
' peanbHOM MPaKTUKU Ha YacTH, Ha Ipoou
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONpeiesieHHe, NpeoOpazoBaHHe
' BBIp)XEHUI1 Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YHCEIT
L4 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U ApOOH B BUAE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA MPOLIEHTHI, PEILICHUE 3314 U3 PEAJIbHOU ITPAKTUKU
s [IpumeneHne NPU3HAKOB JEIMMOCTH, pAa3JOKEHUE HAa MHOXKHUTEIH
' HaTypaJbHbBIX YUCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucie 1HpaAMas U oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 AnreOpanyeckre BhIPaKEeHUS
1 IlepemeHHbIE, YMCI0BOE 3HAUEHNE BBIPAXKEHHUS C IEpEMEHHOM. [lonycTrMble
' 3HAaYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIWYMHAMHU B BHIE (HOPMYIIBL.
' Beruucnenus no popmynam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPQKEHUH, TOXIECTBEHHO pPAaBHbIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIeM
5 s OpHounieHsl ¥ MHOTOuWwlIeHbl. CTeneHb MHOrowieHa. CiloxeHue, BhlYUTaHue,
' YMHOXEHHE MHOTOWJIEHOB
@opMyJIbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMBl U KBajapaT
2.6 pasHoctu. dopMyra pa3HOCTH KBaApaToB. Pa3iokeHMEe MHOTOYIEHOB Ha
MHOKUTENH




3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBUia INpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUI
19 JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
' YpaBHEHUS, PEUICHNE JTUHEUHBIX YPaBHECHUHN
33 CocrapieHre ypaBHEHUH 110 YCIOBHIO 3a7jauu. PellieHre TeKCTOBBIX 3a/1a4 C
. [IOMOILBI0 YPaBHEHUI
34 JluneliHOe ypaBHEHHUE C IBYMS EPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JMHEHHBIX ypaBHEHUH C JIByMs NepeMEeHHbIMU. PemieHue
3.5 CHUCTEM YpaBHEHHH CITIOCOOOM T0ICTaHOBKH. [IpuMephI pereHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHKuun
4.1 Koopannara Touky Ha npsiMoi
49 UYucnoBble IpOMEXKYTKH. PaccTosiHue MeX 1y AByMs TOUKaMU KOOPAMHATHOU
' NPpAMO
43 [TpsmoyronbHas cuctema koopauHatr, ocu Ox u Oy. Abcuucca U opAvHATa
' TOYKHU Ha KOOPJAMHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHne rpadKoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk dpynkiuu. CoiicTBa GpyHKIMN
4.6 Jluneiinas gynkuus, eé rpaduk. I'padux yHkuumn y = [X|
47 I'papuueckoe pemieHHe JIMHEHHBIX YpaBHEHHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 YHucna 1 BBIYUCICHUS
11 KBanparueiii xkoperp u3 uncna. [loHsATHE 00 HMPpPAMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOJIMKEHUS UPPALMOHAIBHBIX YHCEI
CpoiicTBa apupMeTHYECKMX KBaJpaTHbIX KOPHEH M HX INpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUIN u BBIYHCIICHUSM.
JleficTBATENBHBIE YNCTIA




1.3

CreneHsb c 1enbIM MokaszaTeseM 1 €€ cBoiicTBa. CTaHIapTHas 3alKCh YUCia

2 Anrebpanyeckue BeIpaKEHUS

51 KBagpaTHblii  TpEXuseH, pa3loXeHHue KBaJpaTHOrO TpEXYjeHa Ha
' MHOKHUTEIH

2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO ayiredpandeckoit 1poou

23 CrnosxeHue, BBIMUTAHUE, YMHOXKEHUE, J€JICHUE alnreOpanueckux apooei

24 PanmonanbHble BBIpayKeHUS U UX IPeoOpa3oBaHue
3 YpaBHEHHUsI 1 HEpABEHCTBA

11 KBagpatHoe ypaBHeHue, (opMysia KOpHEH KBaJpaTHOI'O YypaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOQAIIMXCA K JIMHEMHBIM U KBAIPATHBIM

33 [Ipocreiimme qpoOHO-palilOHATIEHBIE YPAaBHEHUS

I'paduueckas uHTEpIIpETAIUS YPABHEHUH C ABYMS IEPEMEHHBIMU M CUCTEM
34 JMHEHHBIX YPaBHEHUH C IByMsI IepeMeHHbIMU. [Iprmepsl pemienns cucrteM
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

3.5 Pemrenue TeKCcTOBBIX 33a4 alreOpandeckKuM CriocoOoM

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 0/1HOI ITepeMEHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOU

3.10 CucTeMbl TMHEUHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 DOyHKIUU

41 Ilonarue @ynkuun. OO6sacTh ONpeneneHuss M MHOXKECTBO 3HAUEHUM
' ¢ynakiuu. CriocoOb! 3a1aHus QYHKIHIA

4.2 I'padpux Gpynkumu. UreHne cBocTB GyHKINU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUINX PEaTbHBIEC TPOIECCHI

44 @OyHKIMM, ONMCHIBAIOLUINE MPSAMYI0 M OOpaTHYIO MpOINOpPLHOHANIbHbIE
' 3aBUCUMOCTH, UX IpauKu

4.5 @yHKIMU y =x% y = x7

4.6 OyHKIHH y = VX, y = |X]|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YpaBHEHUI




9 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna v BBIYUCICHUS
. PanmonanpsHbIe YMCIa, MppaNMOHAIBHBIE YHMCIA, KOHEYHBIE M OECKOHEYHBIC
' JeCATHYHbBIE TPOOU
MHOXECTBO  JEHCTBUTEIBHBIX  YHCEN, JEHCTBUTENbHBIE 4YHUCIA  KaK
- OCECKOHEYHBIE JCCSITHYHBIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOKECTBOM JEHCTBUTEIBHBIX YHCEI W KOOPAMHATHOW MPSIMOIA.
CpaBHeHME JIeWCTBUTENIbHBIX YHCET
1.3 ApudmeTrndeckre IeHCTBUS ¢ IEHCTBUTEILHBIMEA YUCIAMU
W3mepenusi, mpuOmmKkeHns, oueHKH. PazMepsl 00beKTOB OKPYKAIOIIETO MUPA,
L4 JUITUTEIBHOCTh MPOIECCOB B OKpy»XKarouieM mupe. [IpubnmxéHHoe 3HaueHHe
. BEITMYUHBI, TOYHOCTH MpuoOImxkenus. Okpyrienue uncen. [Ipukuaka u oreHka
pe3yJIbTaTOB BBIYMCIICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEeHU ¢ OJJHON TTEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Perenre ypaBHEeHUH, CBOJAIIUXCS K TUHEHHBIM
2.3 KBagparHoe ypaBHenue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaIpaTHBIM
94 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHUss ypaBHEHUN TpPETbe U
' YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOGHO-paliOHaIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHuUe ¢ AByMS IEPEMEHHBIMH H €T0 TpaduK
2.8 Pemenue cucrem AByX JIMHEHMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemrenne cucreMm ByX ypaBHEHMI, OJHO M3 KOTOPBIX JINHEWHOE, a APYyroe —
' BTOpPOM CTEIEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMBI YPaBHEHUH € ABYMS IIEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 337124 aNreOpanyecKuM CriocoooM
2.12 UucnoBele HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OAHOW ITEPEMEHHOMN
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa




I'padmyeckas uHTEpIpeTalds HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JIByMS

2.16
NepeMEHHBIMU

3 OyHKIMU

11 KBangparuunas ¢ynkuums, e€ rpaduk u cpoiictBa. [lapabona, KoopauHaTHI
' BEPIINHBI MTapaboJIbl, OCb CHMMETPUH TTapadOJIbI

3.2 I'paduku bynkmuit y=kx, y=kx+b n ux cBoMcTBa

33 I'paduku pynkmuit y=k/x, y = x> 1 X CBOMCTBA

34 I'paduku pyHkuumii , 1 UX cBOKCTBA
4 YucnoBsle NOCIEA0BATENBHOCTH

il Omnpenenenue U crocoObl 331aHUs YUCIIOBBIX TOCIIE0BaTeNIbHOCTEH. 3aaHue
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOUN popMyIioi U HopmyJIioi n-ro ujaeHa

42 Apudmernueckas mporpeccusi. dopmynsl n-ro wieHa apudmernyeckoi
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas mnporpeccus. PopMylbl 7n-ro 4jaeHa T€OMETPUYECKOU
' MIPOrPECCUU, CYMMBI IIEPBBIX /1 YIECHOB

w N300paxenne uiaeHOB apu(pMETHUYECKOW U TeOMETPUYECKOl MporpeccHii
' TOYKaMHU Ha KOOPAMHATHOW INIOCKOCTH. JINHEWHBIN U SKCITIOHEHIIMAIBHBINA POCT

4.5 CrnoskHble IPOLIEHTBI




INPOBEPAEMBIE HA OI'D ITO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0u1ero odopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXKECTBO, ITOAMHOXECTBO,
orepanuy HaJ MHOXKECTBAMHU; YMEHHE OINEpPUPOBATH MOHATHIMHU:
rpad, cBs3HBIN rpad, AepeBO, MUK, TPUMEHATh UX MPH PEIICHUU
3aJa4; yMEHHE UCIOJIb30BaTh TpapuuecKkoe MpeCTaBICHHE
MHO>KECTB JUIsl OIHMCAHUS PEabHBIX MPOLIECCOB M SBICHHM, NpHU

PCIICHNHU 3a1a4 U3 APYTUx y‘-Ie6HBIX npeamMCcTOB

YMmenue ONCprUpOBaATh NOHATUAMMU: ONIPCACIICHUEC, aKCHUOMA, TCOPEMaA,
A0Ka3aTejIbCTBO, YMCHHC pacCliO3HaBaTb HWCTUHHBLIC W JIOXKHBIC
BBICKA3bIBaAHUS, NPUBOAWUTHL HPUMEPBI U KOHTPHPUMEPLI, CTPOUTH

BBICKA3bIBAHUSA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMH: HATypaJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCIJO, JEIUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YUCIIO, MOAYJb YMCIa, OOBIKHOBEHHAs IpOo0b U
JecATUYHAs Apo0b, CTAHIAPTHBIA BUJ YMCIIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apu(PMETHYEeCKUH KBaIpaTHBIA KOPEHb;
YyMEHUE BBIMOJHATH JCHCTBUA C YHCIAaMHW, CpaBHUBAaTh U
yHOpSAIOYMBATh YHUCIA, NPEACTaBIATh 4YKCIa Ha KOOPJIWHATHOM
NpsIMOM, OKPYIJISATh YHUCIIA; yMEHHUE JeJaTh MPUKUIKY U OICHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh MOHITUSIMU: CTEMIEHb C IENbIM MOKa3aTeNeM,
apudMeTHUeCKUil KBaIpaTHBIN KOpEeHb, MHOTOUICH, alredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENCHH
OOJIbIlIe ©IUHUIIBI;, YMEHHE BBIMOIHATh Pacu€Thl Mo (GopMyliaM,
peoOpa3oBaHus IENBIX, JAPOOHO-PAITMOHATBHBIX BBIPAKCHUN U
BBIPAXEHHUH C KOPHIMH, pa3i0KeHUE MHOTOUWIEHA HA MHOXKHUTEIH, B
TOM 4YHCIIE C HCIOJB30BaHHEM (OPMYJT Pa3HOCTH KBaJpPaTOB H

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCPpHUPOBATH MOHATHUAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC




C OJHOM MEPEeMEHHOW, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHHUE pelllaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHMUS,
JIpOOHO-pAllMOHATBPHBIC YPABHEHHS C OJHOU MEPEMEHHOU, CUCTEMBbI
JBYX JIMHEWHBIX YpaBHEHUH, TUHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJI[paTHbIE U JPOOHO-pallMOHANLHBIE HEPABEHCTBA C OJHOMN
MIEPEMEHHOM, B TOM YUCJIE TP PEIIEHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TMPaKTUYECKUX 3a/lauy; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
OPSMYI0 U KOOPJIWHATHYIO TIOCKOCTH JIJISi M300paKEHUS pEerIeHUI

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIMA, FpaduK QyHKINH, HYTH
(GYHKINH,  TPOMEXYTKH  3HAKOMOCTOSHCTBA,  IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HamOOJblllee U HaUMEHbLIEEe 3HAYCHUS
byHKINY; yMEHHUE OTIepPUPOBATH TIOHSATHUSIMH: npsMast
IPONOPLHOHATIBHOCTb, INHEHHAs PYHKIUS, KBagpaTUUHas (yHKIHS,
oOpaTHasi TMPONMOPIHOHAIBHOCT, Mapaboia, rumnepOoia; yMEHHE
CTpOUTh Tpadukd  (QYHKIMHA, MCHOIB30BaTh TIpaQuKu IS
OTIpeJIeJIeHUs] CBOMCTB IMPOLECCOB U 3aBUCUMOCTEH, ISl pellieHus
3aa4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEAbHON KU3HHU, YMEHHE

BbIPpaXXaThb (bopMynaMH 3aBUCUMOCTH MCIKIY BCIIMUMHAMHA

YMmenue OTIepUpOBaThH MOHATUAMU: MOCIIe0BATEIHHOCTD,
apupMeTHyecKass W TeOMeTpUYecKas MpOTPEecCUd;  yYMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI U
o0I1Iero 4jieHa MpH pelieHu  3a/1ad, B TOM YHUCIE 33734 U3 APYTHX

y4eOHBIX MPEIMETOB U PEATTbHON KU3HU

YMeHue pemarp 3a7aud pa3HbIX TUIOB (B TOM YHUCIE Ha MPOLIEHTHI,
IO WM 4YacTH, JBIKEHHUE, paboTy, LIEHy TOBapOB M CTOMMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 3aJa41 U3 00JIaCTH yIIpaBICHUS JIHUHBIMU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHIO 3a/auu,
UCCJIEIOBATh MOJTyUYEHHOE PELlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh

IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE30K, IpsMasi,
ayd, JIOMaHas, yroi, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN " PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYroJbHUK, MeIuaHa, OMCCEKTpruca M BbICOTA

TPCYIrOJIbHUKA, IIeT]':»IpéXyl“OJ'H:»HI/IK, napaujicjorpamMm, pOM6,




OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTeNbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (hUTypamu;
yMEHHUE periaTh 3aJaqd, B TOM YUCJI€ U3 MOBCEIHEBHOU KU3HH, Ha
HaXO0XJIeHUE TeOMETPUUECKUX BEJIMUMH C MPUMEHEHHEM H3yUEHHBIX

CBOWCTB uryp u pakron

10

YMeHne omnepupoBaTh MOHSATHAMHU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTroJbHUKOB; MapalljIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSMBIX,
yrojl MEXIYy MNpSAMbIMH, NEPHEHIMKYJSAp, HAKIOHHAs, MPOEKIUs,
nogobue  Quryp, TOMOOHBIE ~ TPEYTOJNBHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKH M TNPSIMOM; YMEHHE PACHO3HABATh PABEHCTBO,
CUMMETpUI0 M nojxobue  Quryp,  napajuieIbHOCTb U

MNEPNECHAUKYIIIPHOCTD IIPAMBIX B OKPYKaroeM MHUPEC

11

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PACCTOSHUE, Yol
(BenMuMHA yria, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOLIa/b;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAKOILEM
MHUpE; yMEHHE TPUMEHATH (OPMYIBl MEpUMETpa U IUIOLIAAN
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPY’KHOCTH M ILIOLIAIU Kpyra, o0bema
IPSIMOYTOJIBHOTO TMapajuieNIeNuIea; yMEHUE PUMEHSTh IPU3HAKU
PaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMmy [lucaropa, TpUroHOMETpHUUECKHUE COOTHOLICHUS JUIS

BBIYMCIICHHUS IUIUH, PACCTOSHUM, IIOIANEH

12

YMmenne wu300paxkarh IUIOCKHE QHUTYpl M HMX KOMOHWHAILWH,
IPOCTPAaHCTBEHHbIE (PUTYPBI OT PYKH, C TOMOINBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WIIH

CHMBOJIBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IMOHATHUSAMHU: MPSIMOYTOJbHAas —CHCTEMa
KOOpAMHAT; KOOPIMHATBl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IPOU3BEIEHHE BEKTOpa Ha YHUCJIO, CKAJISpPHOE MPOU3BEIECHUE
BEKTOPOB; YMEHHME HCIIOJIb30BATh BEKTOPBI M KOOPAMHATHI JUIS
IPEJICTaBICHUS JaHHBIX U PELICHUs 3a/1ay, B TOM YMCIIE U3 APYTUX

y4eOHBIX MPEAMETOB U peaIbHOU KUZHU

14

YMeHue onepupoBaTh IOHATHUAMHU: CTOJIOMKOBBIE U KPYIOBBIE
IMarpaMMbl, TaOJHIBI, cpeaHee apudMeTHYecKoe, MeauaHa,
HauOoJIblllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YMCIOBOrO HaboOpa;

YMEHUE M3BJIEKAaTh, HMHTEPIPETHPOBATh M  NPeoOpa3oBbIBATh




uHpOpMaIMIO, TPEICTABICHHYI0 B TaOIMIlaX M HAa Jguarpammax,
OTPaXKaIOIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOLECCOB U
SBJICHHM; yMEHUE paclio3HaBaTh W3MEHYMBHIC BEIUYUHBI B

OKpYIKaroueM MUpe

15

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA ONBIT (CIy4yaiHbIHA
SKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CJIy4alfHOTO OMbITA, CIy4ailHOEe COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HAaXOJIUTh BEPOATHOCTH CIIydailHBIX COOBITUI B OIBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH; YMEHHUE peEIlaTh
3aJa4d METOZOM OpPraHM30BaHHOTO Mepedopa U ¢ UCIOJIb30BaHUEM
IpaBUJia YMHOXKEHHUS; YMEHHUE OLICHUBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITUH U SBJIEHUH, TOHUMATh POJIb MPAKTHUECKU JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpPYXKAIOIIEeM MHPE H B JKHU3HH;
3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX COOBITHIl; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOMSAIIMNA W3YYEHHBIH METOJ Ul PELICHHS
3a/1a4¥, IPUBOJUTH NPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B
UCKYCCTBE, ONMCBHIBaTh OTHEJIbHBIE BBIAAIOLIUECS PE3YJIBTATHI,
IIOJlyYEHHBIE B XOJ€ PAa3BUTUSA MAaTEMaTHUKU KaK HayKd, IPUBOJUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITUH M HUX aBTOPOB B

OTEYECTBEHHON M BCEMUPHON UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Hucna 1 BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIT
1 OObIKHOBEHHBIE U JECATUYHBIE  JOpOOH, MPOLEHTH, OECKOHEUYHbIE
' MEePUOINYECKHE TPOOH
13 Parmonanbheie  ymcna. ApuMeTHYeCKHe ONepalud C PaldOHAIBHBIMH
' quclIaMu
L4 JleiicTBuTenbHble uncnaa. ApupMETHUECKHE ONepanuu ¢ ACHCTBUTEIbHBIMU
' YUCIaMHU
s [Ipubmx€HHbIE BBIYMCICHUS, TpaBUJa OKPYIJICHHs, NMPUKHUAKA M OLIEHKa
' pe3yabpTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIPAKECHHUS
2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU )
55 Crenenp c nenbiM nokazateneM. CreneHb C palOHaIbHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTENIEHU
2.3 MHorousneHsl
24 Anrebpanyeckas 1poOb
) s ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWctBust ¢
' apu(pMeTUYECKUMU KOPHSAMHU HATYPaJIbHOM CTETIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
31 lensie u napoOHO-panMoHaIbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUU
35 Llenple 1 npoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekCTOBEIX 3a71a4
4 Uucnoble NOCIEI0BATENBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHM [IOCIIEN0BATEIHLHOCTEN
4.2 Apudmernueckass u Teomerpuyeckas mporpeccud. Dopmyra  CIOXKHBIX




IIPOLIEHTOB

5 OyHKIUU
@Oyukius, cnocoObl  3amanus  ¢yHkumu. ['paduk  ¢yHkumu. OO6nacTh
oTpesieNIeHUs] U MHOKeCTBO 3HaueHuH ¢pyHkiun. Hymu pynxnun. [pomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (yHKIHMH. MaKCUMyMBbl U
MUHUMYMBI (yHKIMU. HaumOosnbllee W HauMeHblIee 3HadeHHE (YHKIMU Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMOM U IIITIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPIMHATHI Ha MNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpu4eCcKuX BETUYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

* Anrebpa, 9 xmacc/ Makapsrues FO.H., Munatox H.I'., HemikoB K.W. u ap.; mox penakiueit
TensxkoBckoro C.A., AxumonepHoe obmectBo «M3marensctBo  «IIpocBemenue»
* Marematuka. Anrebpa: 8-if kmacc: 0a30BbIi ypoBeHb: YyueOHUK; 16-¢ wu3maHue,
nepepaboranHoe, 8 kimacc/ MaxkapeiueB FO.H., Munmox H.I'., HemkoB K.M. u nap.; mox
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