MUHHUCTEPCTBO ITPOCBEIEHHUA POCCUHCKON ®EJEPAIIAN
Munucreperso odpa3osanus Ilensenckoil od1acTn
Yupasienne oopazoBanueM aiMHHUACTpauuu MoOKIIaHCKOro paiona

MBOY OOII n. Kpacuoe IToJaisuo

PACCMOTPEHO

Ha 3acenanuu
[Ienarornyeckoro cosera

[Tporoxon Ne 1 or . -~/ i jV3panos A, B.
28.08.2025 r. v . Tlpukas Ne 12 - O
% 7qr.28.08.2025

-

i,
e T

PABOYASA ITPOTPAMMA
(ID 7797116)

yueOHOro Kypca «AJjredopa»

U1 oOyJarommxcs 7-9 KiaccoB



INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUYCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK M TyMaHUTAPHOIO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIIECTBE, POJM MAaTEMaTHYECKOTO MOJCIMPOBAHHS B HAyYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIs aJalTalliid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTMYECKOr0 MBIIUIEHUS] O0O0YyYarolMXCsA: OHM HCHOJB3YIOT JAEIyKTHUBHBIE H
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpPEANoJaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATENIBHOCTH OOYYarolMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIUIA 00YYESHHUSL.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITLHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkiun». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JPYyTUMH €ro JuHusMU. B Xoje wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B IporpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBbHOTO MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEUIIIETO M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIEe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAJIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



NPEACTABICHUM O JEHCTBUTEILHOM YHCJIE. 3aBEepLIEHHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHUECKOro ammapara, HeOOXOJUMOTO IJisi pelleHus 3aJad MaTeMaTHUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJIeNIel, OMUCaHUs MPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOASAT TaKkke
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HE0OXOAUMOro, B
YACTHOCTH, JJIi OCBOGHHMS Kypca HWH(GOPMAaTUKHU, U OBJIAJICHUE HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CHMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUYECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJarolMMHUCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTHYecKOW MOJeiH
JUIsL OTIMCAHUS U UCCIIEIOBAHUs Pa3HOOOPa3HbIX MPOLIECCOB U SBJICHUN B MPUPOJE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJINYECKHE, TpauuecKue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yncna W BBIUUCICHUA», «AJdredpanueckue BbIpaXEHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKIIMI.

Ha uzyuenne yuebHoro kypca «Anredpa» orBoautcs 306 qacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHAIBHBIMU 4YnciIaMu. Pemenue 3aa1ad U3 peaylbHOM NMPAKTHKW HA YacTH, HA
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OMpefelieHne, Ipeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaJbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB  ACIUMMOCTH, PA3JIOKEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsimMas ©W  oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMbix.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrowieHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMbl W KBaApar pasHocTH. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKMUTEJIHN.

YpaBHeHMs 1 HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoO0pa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBiIE€HHWE YpaBHEHUM IIO
YCJIOBHIO 3a7jauu. Penenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEUHBIX YPAaBHEHHMM C AByMs IEpeMEHHbIMU. Pelienue cucrem ypaBHEHUU
crnocoboM MoACTaHOBKU. llpuMepsl pelieHus TEeKCTOBBIX 3aJad C MOMOUIBIO
CUCTEM YpaBHEHUU.

DyHKUIMHA



Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOA.

[IpsimoyroinbHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOUYKH Ha KOOPJIWHATHOM TI0ockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. ['padux
dbynkuuu. CoiicTBa GyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = [x|. 'padudeckoe perieHue JIUHEWHBIX ypaBHEHUM M CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolicTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. J[€MICTBUTEIIBHBIC YUCIIA.

CreneHb ¢ LenbIM IMOKa3aTeneM U €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CrnoxxeHue, BBIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHH, CBOISIIMXCS K JMHEWHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh OMNpeAeNieHUs W MHOXECTBO 3HAYCHUI
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢dynkummu. YUrenune coicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KUIACC

Yucaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
necsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, e CTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHYeCKUe JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBaaparHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHnsi ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM I1ByX ypaBHEHHUI,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 33/1a4 alreOpandecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MApaA0OJIBI.

Ipaduxu dyuxumit: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = x| , 1 ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcuu



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysol n-ro dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUECKON MPOrpeCCUii, CyMMBI IIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHWEM K  JIOCTIKCHHSIM  POCCHICKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TrpakIaHUHA U peali3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NIPUMEHEHUEM JIOCTUKEHUM HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSDKEHUM BCEW >KM3HM JJIsl YCIENMIHON MpodeccruoHaIbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAIMEd B JIESITEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOMn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIM3AIINU,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUA B MHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIEM B MyTEeH MX peIIeHuUs,;

8) ajanTanus K U3MEHAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTHX IO/, MpUOOpeTaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUs] W JeHCTBUS, (OpPMYJIHpPOBATh W OIICHMBATh PHUCKH U

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBJLITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHIMHU, (OPMYIUPOBATH
ONpENeNeHUs]  TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(uKanmy, OCHOBAaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATENIbHbIC, €AMHUYHBIC, YaCTHBIE M O0OIIueE,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEILCKUM WHCTPYMEHT IO3HAHMUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCISAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TaKXKE BBIJABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTh MH(OpMAalMM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(MOPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3alayd  CXeMaMH, JuarpaMMaM#, WHOW Tpapukod W HX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMU U TETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHECHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIE€HUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOH TEMBI,
po0JIeMBbI, perraeMoi 3a/1aduu, BICKa3bIBaTh UJICH, HAIICIICHHbBIC Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMH JPYTUX
YYaCTHHKOB JHaNora, OOHAPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIHH, B
KOPpPEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3a7add,  JKCIICPUMEHTA,
UCCIICJIOBAHMsI,  MPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIYyAIbHOH pabOThl TIPH PEIMIeHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 11€]1b COBMECTHOM NIEATEILHOCTH, IJIAHUPOBATh OPraHU3aINIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh MPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoBbIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE WITYPMbl M JPYTUE), BBHINOJHATH CBOK YacTh
pabOThI M KOOPIUHUPOBATH CBOM ICUCTBUS C APYTUMH YieHAMU KOMaH/IbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUS 33aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHuss MaTeMaTHYeCKO 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTWKECHUS WJIM HEIOCTHKEHUSI LIEIIH,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeEeTHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKECHHM, MPUMEHITH pa3HOOOpas3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (OPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyIJsTh yncia.

BBINONHATS TPUKHUIKY U OLIEHKY PE3YJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHHUM. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpyuMeHAT,  NpPU3HAKK  JEIUMOCTH,  Pa30KEHUE HAa  MHOXHUTENIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 33Ja4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMUMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AsredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh ajire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUs  IETIOTO  BBIPAKEHUS B MHOTOUIEH
MIPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BBIMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOMKHUTEIH C IOMOUIBIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CJaraeMsix,
NpUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMU IIOKA3aTEIsIMHU IS
npeoOpa3oBaHUsI BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduveckre METObI IPU PEIICHUH JTMHEWHBIX YPAaBHEHUH U HX
CUCTEM.

[Tonbupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIB3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPAaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTe JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJayd, HWHTEPHOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalIW3a MHGMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJIYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BbIUMCICHUM, N300pakaTb AEMCTBUTEIbHBIC
YHCJIAa TOYKaMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh TOHSATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAINX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MMPaBUJI ACUCTBUIN HaJl MHOTOUYJICHAMU U alredpandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiats nMHEVHBIE, KBAJIpaTHBIE YPAaBHEHUS WU PallMOHAIbHBIE YpPaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUu (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIIHM HUMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHOU (HOPMYIMPOBKU 3ajauu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHCHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTarT.

[IpyMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellIaTh JMHEUHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaUyYecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[TorumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUMU 1O 3HAYECHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutb rpaduku 3JeMEeHTapHbIX QYHKUIUN BUJIA:

y=kix,y=x2,y=x3y=1[x[, y = VX, OIMCHIBaTh CBOMCTBA YHCIOBOIL
bynkuuu o e€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
NpeAMETHbIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAlMOHATBHBIE YHCIIA.

BoimonHATh  apudMeTHYECKUe JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coyeTras YCTHbIE U TMHUCBMEHHBIE TMPUEMBI, BBIOJHATH BBIYMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIUYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHNS U HEPABEHCTBA

Pemate JMHENHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUSA, CBOISIIMECS K
HUM, IpOCTENIINE APOOHO-pAIIMOHATIHBIEC YPABHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SIBJSICTCS JIMHCHHBIM.

PemaTe TEKCTOBBIE 3amadyuM aidreOpaMdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaUUeCKUX MPeACTaBICHNUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
mnmpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pElLlIEHUE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELLIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacnoJioKeHNe Ha KOOPJIMHATHOM MJIOCKOCTH rpaduKoB PyHKIUHN Buaa: y = kx, y
=hx+b y=4kix,y=ax2 +bx +c¢ y=1x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GUBUKHU, TCOMETPHH.

YuciioBbIe MOCTAECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHUST C  HCMOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM mudpoBLIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qHcia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
1
2 AJreOpaNECKHe BLIPDKCHHA 27 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Yucna u Beruncnenus. KBaapataoie KOpHU 15 https://m.edsoo.ru/7f417af8
Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM bu6mmoreka [IOK
2 7
[0Ka3areyieMm https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnnoreka [JOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https:/m.edsoo.rw/7f417af8
bubmuorexa [JOK
8 DyHKuwH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o 4
? YHKUHH. THCAOBEIE GyHKUHH ? https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 2
0 OBTOpEHHE ¥ 0000meRHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJHOU EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTsa 16 1 hitps://m.cdsoo.rw/7f419d08
bu6mmoreka IIOK
> Pynkin 16 ! https://m.edso0o0.ru/7f419d08
bu6nmorexa LIOK
6 YucnoBble OCIEN0BATEIBHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 1 bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC

Kox
NPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

Yucaa v BEIUMCIICHUS

BBIHOJ'IHHTB, coucTasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnueckue AeUCTBUS C PAIIMOHATBHBIMH YUCIIAMU

1.2

Haxoauth ~ 3Ha4YeHHWs  YHUCJIOBBIX  BBIPAXKEHUW,  MNPUMEHSTh
pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BHIUMCICHHS 3HAUEHUN APOOHBIX

BBIpO)XEHUH, COJIEpKAIUX OOBIKHOBEHHBIE U IECITUYHBIE TPpOOH

1.3

1.4

[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCENT K JAPYroi
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITUUHYIO IPOOB)

CpaBHUBaTh U YIOPSAJO0YMBATh PALIMOHAJIbHBIE YUCIIA

1.5

OxpyrisTh yucia

1.6

BBINOMHATE NPUKUIKY M OUEHKY pPE3yJibTaTa BBIYMCIEHUN, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKAa3aTCIIIMHA

1.7

1.8

[IpuMeHATh mNpHU3HAKKA JENMMOCTH, PAa3jl0KEHHE HAa MHOXUTEIN

HaTypaJIbHBIX YHUCECJI

Pemlate  NpakTUKO-OPUEHTUPOBAaHHBIE  3aJayd, CBA3aHHBIC C
OTHOILLIEHHEM BEJINYMH, MIPONOPIHUOHAIBHOCTHIO BEJINYMH,
MIPOLICHTAMH, WHTEPIPETUPOBATh PE3YIbTaThl pELIEHUd 3aaad ¢
Y4E€TOM OTpaHWYEHUH, CBS3aHHBIX CO CBOMCTBAMHM PacCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

2.2

Hcnonb3oBath anreOpanvyeckyro TEPMHHOJOTHIO U CHUMBOJIUKY,
MPUMEHSTH €€ B MPOLIeCCe OCBOEHHsI yUeOHOT0 MaTepuaa

Haxomute 3HadeHUs 6yKBCHHBIX BBIpa)KCHI/Iﬁ npu 3aJaHHBIX

S3HAYCHHUAX MMEPECMECHHBIX




BremoaHaTh npeo6pasoBaHH;1 OCJIOTO BBIPpAXCHUA B MHOI'OYJICH

23 IIPUBEJCHUEM IIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
24 MHOTOYJICH, TPUMEHATh (OpMyJabl KBagpara CyMMBI M KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOMXHTES, TPYINITUPOBKU CIaraeMbIX,
IpUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
Y [IpumMensaTh nMpeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUs Pa3JIMYHbIX
. 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pealbHON MPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJdbHBIMHU I10KA3aTEISAMU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHeHUS U HEPABEHCTBA
Pemwate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IIPUMEHSI
3.1 IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIIO KOPHEM YpaBHEHUS
12 [IpumensTe rpaduyeckue METOABl TPH PEIICHHH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
13 [TonGupath npuMepsl map YUCe, ABISIOMUXCS PEIIEHUEM JTUHEHHOT0
. YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
3.4 JBYMsl TEPEMEHHBIMH; MOJIB3YSCh TpapUKOM, NMPUBOJUTH MPUMEPHI
pellIeHns ypaBHEHUs
35 Pematp cucteMsl ABYX JTMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU,
' B TOM 4ucCII€ rpaduyecKu
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHU 110 yCIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, WHTEPBAJbl, 3alHCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4o OTtmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM

KOOpAuHaTaM




4.3

4.4

4.5

4.6

Crpoutsb rpaduku nuHeHHbIX GyHKUud. CTpouts rpagux QyHKIUH Yy
= [x]

OmnuceiBaTh C MOMOIIBIO (PYHKIMH W3BECTHBIE 3aBHCUMOCTU MEXIY
BEIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSHHUE, LEHY, KOJIUYECTBO,

CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI
Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

[lonumarbs rpaduueckuii crnoco0 MpeICTaBICHUS U aHaIM3a
uHpOpMAalMY, H3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3

rpaduKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTE

8 KVIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Ucnonws3oBarh  HayalibHBIE  MPEJCTABIEHUS O  MHOXECTBE
JNEHCTBUTENBHBIX YUCEN IJISl CPAaBHEHHS, OKPYTJICHUSI U BBIYUCIICHUH,
M300pakaTh JICHCTBUTEIBHBIC 4YHCIA TOYKAMU HAa KOOPIMHATHOMN
MpSMOit

[IpumensaTh mOHATHE apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
HaxOJUTh KBaJIpaTHbIE KOPHM, WCHOJB3YysSd TMPU HEOOXOIUMOCTH
KaJbKYJSITOP, BBITOTHATH MpeoOpa3oBaHus BBIPAKEHUHN, COIEPKAIIUX

KBaJpaTHbIE KOPHU, UCIOJb3ysl CBOWCTBA KOPHEH

1.3

Hcrmonp30BaTh 3amucu  OOJIBIIMX M MAJBIX YHCEI C IIOMOIIBIO

JECSITUUHBIX Apobeii u creneneit uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

HpI/IMCHSITI) IOHATHEC CTCIICHHU C NICJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
npeo6pa30BaHI/I$1 BBIpa)KeHHﬁ, COoACpKaAIMUX CTCIICHU C LCJIbIM

IIOKa3aTejIeM

2.2

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALlMOHAIBHBIX
BBIDA)KCHUM HAa OCHOBE IIpaBUJ JECWCTBUM HaJ MHOIOWICHAMH U

anredpandeckuMu ApoOsMu

23

PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

2.4

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUH ISl pPEIIeHUs Pa3IUYHBIX

3ala4 U3 MaTeMaTukKu, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ IMPaKTUKN




YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate sMHENMHBIC, KBagpaTHbIE YpPAaBHEHHS U PAalMOHAIBHbBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUHN C IBYMs

NEPECMCHHBIMU

3.2

3.3

[IpoBoauTh mpoCTEHIINE MCCIECIOBAaHUS YPAaBHEHUM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpaduuecKux
IIpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM YpAaBHEHUE WM CHUCTEMA

yYpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

[lepexoauth OT croBecHOM  (QOpPMYNIHpPOBKM  3aiadyu K  e€
anreOpandeckoil MOJIENH C MOMOILIBIO COCTABJICHHS YPaBHEHHUS HIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 3aJ1a4y MOJYyYECHHBIN pe3yJibTaT

3.4

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLUEHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaThb  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUM

HCPaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUU

4.1

4.2

9 KIIACC

HOHI/IMaTI) U HNCIIOJb30BaATH (1)YHKIII/IOH2L]H)HI)IC IIOHATUA U A3bBIK
(TepMUHBI, CHMBOJIMYCCKHE OOO3HAYCHHMS), ONPEACIATh 3HAUCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMpEeeNsaTh CBOWCTBA (YHKIIMH
o e€ rpaduky
Ctpouts rpadvku d71eMEeHTapHBIX PYHKINN BUA:

y=k/x

yv=k/x , y =x* y =X3, y = [X|, onuchIBaTh CBOICTBA YMCIOBOH (PYHKIHUU
o eé rpaduky

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

Yucaa v BEIYMCICHUS

CpaBHI/IBaTB U YHOpAAOYMBATHL pPALUOHAJIBHBIC W HWPpAlHWOHAIIBHBIC
qucia
BremonssTh apI/I(bMeTI/I‘—IeCKI/Ie }IeﬁCTBHH C pallMOHaJIbHBIMU YUCJIaMH,

COoUCTast YCTHBIC U NHUCbMCHHBIC HpI/IéMLI, BBIIIOJIHATE BBIYMCICHUA C




HppalliOHAJIIbHBIMU YU CJIAMHU

1.3

Haxonute 3HaueHusi creneHeld ¢ UENbIMU IOKAa3aTelsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUS YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

2.1

2.2

23

24

OprrJ'IHTB ,I[CI\;ICTBI/ITGJIBHI)IC 4ucia, BEIIIOJHATE NPUKHUIKY PE3YyJIbTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUN
YpaBHEHMSI U HEPABEHCTBA

Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJAIIMUECCA K HUM, HpOCTCﬁIHHC ,Z[pO6HO-paHI/IOHaJ'IBHBIC YpaBHCHUA

Pewmate cucteMsl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIACTCS

JIMHEHHBIM

Pemars TekcToBBIE 3amauu anre6pa1/1quKI/IM CII0cOo0OM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHUA WM CUCTEMbI IIBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

[IpoBoauTh mpocTEWIINE HCCIEIOBAHUA YpPAaBHEHUI U  CHUCTEM
ypaBHEHHWH, B TOM 4YHCJIE€ C TpPUMEHEHUEM TrpaduuecKux
MpeACTaBICHUN (HaIpUMeEp, YCTaHABIMBATh, UMEET JIU YpPaBHEHUE WITU

CUCTEMa ypaBHEHUH PEIICHHUs], €CITH UMEET, TO CKOJIBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh

peuIeHue ¢ MOMOIIbIO CUMBOJIOB

2.6

2.7

Pemrate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYAOOME KBAJApaTHOC HCPABCHCTBO, 1/13o6pa>1<aTb peUIiCHuC
CUCTCMbI HCPABCHCTB Ha YK CIOBOM pr[MOfI, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HEPAaBCHCTBA NTPH PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

PacrioznaBate  (YHKIIMM ~ HW3y4yeHHBIX  BUAOB.  [lokasbIBaTh
CXEMaTHUYECKH PaCIoIOKEHUE Ha KOOPIMHATHOHN TIIOCKOCTH rpaduKoOB
dbynxumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHU K03()(HUIIMEHTOB, OMUCHIBATH CBOUCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMAaTHYECKH PACMHOJIOKEHHE HAa  KOOPAMHATHOM




IUIOCKOCTU TpaduKoB GyHKUUH Buaa y = VX, y = [X| U omMcChIBaTh

cBoicTBa (DYHKITUI

Crpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKu KBAJPATHUIHBIX

3.3 (yHKIMA, OMHMCHIBATH CBOWCTBA KBAJAPATUYHBIX (QYHKIMA IO HUX
rpadgukam
Pacnio3naBate KkBagpaTuuHyro (YHKIHIO 1O (GopMmylie, MPUBOAHUTH
3.4 MpUMEPBl  KBAJIPAaTUYHBIX (QYHKIHMH W3 peaTbHON KU3HH, (U3HKH,
reoMeTpUU
4 ApudmeTrnueckas U reOMeTpUYECKasi IPOrpeccuu
i1 Pacnio3naBath apupMeTHYECKyI0 U T€OMETPHUECKYIO MTPOTPECCHH TIPU
' pa3HbIX criocobax 3aJaHus
BEIMONHATE BBIYMCIIEHUS C HUCMONB30BaHUEM (QOPMYIN A-TO UJICHA
4.2 apu(METHIECKOW M TEOMETPUYECKON MPOrPECcCHid, CYMMBI TMEPBBIX N
YJICHOB
3 N300pakaTh 4IE€HBI MOCIEIOBATEIFHOCTH TOYKAMH HA KOOPJUHATHOU
' IJIOCKOCTH
Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMU I1OCIIEOBATEIbHOCTSIMHU, B
4.4 TOM 4HCI€ 3aJadyd U3 peaJbHOW JKM3HM (C HCIOJIb30BAaHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OpPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YIOPSAAOYMBAHUE PALIUOHATIBHBIX YUCEI
1o Apudmernueckue IeMCTBUS ¢ pallMOHANBHBIMU YnciIaMu. Pemenue 3agay u3
' peasbHOM MPaKTUKU HA YacTH, Ha Ipoou
13 Crenenb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, MpeoOdpa3oBaHue
' BBIp)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
L4 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 331a4 U3 PEAIbHON TPAKTUKU
s IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBucMMOCTH, B TOM 4uciae IpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
1 IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Brruucnenns no gpopmynam
93 [IpeoOpazoBanrne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKCHUS
24 CBolicTBa CTETNIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
55 OpnHowieHbl U MHOrounaeHsl. CreneHb MHorowieHa. Cll0)KeHHE, BBIUMTAHUE,
' YMHOXE€HHE MHOTOWJIEHOB
26 @opMysbl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI U KBaJApaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHrne MHOTOYJIEHOB HA MHOKHUTEIN
3 YpaBHeHust
31 VYpaBHeHHe, KOpeHb YypaBHEHHS, IMpaBuia MpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCHUJIBHOCTb YPAaBHEHUN
3.2 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO




YpaBHEHUs, PEILICHNE JIMHEWHBIX YPaBHEHUN

CocraBieHHe ypaBHEHUI IO YCIIOBUIO 33/auyd. PelleHne TEKCTOBBIX 3a4ay C

33 MIOMOILBIO YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIMN
4.1 Koopaunara To4ku Ha psiMoit
47 YucioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMHU KOOPAMHATHOU
' MpAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATa
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX (GopMmyrnamMu. UteHune rpadukoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuu. CoiicTBa GpyHKUINN
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux yHkmun y = [x|
47 ['paduueckoe pemieHue IMHEHHBIX YPaBHEHUH W CHCTEM JIMHEWHBIX
' YPaBHEHUNU
8 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Yucna u BIYUCIICHUS
1 KBanpatusiii kopeHb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
. JecsiTuunbie MPUOIMKEHUS UPPALMOHATFHBIX YHCET
CpoiicTBa apuMeTHYECKUX KBaAPAaTHBIX KOPHEM M HMX NpPHUMEHEHHE K
1.2 peoOpa30BaHMUIO YHCIIOBBIX BBIPAXEHUN W BBHIYHCICHUSIM. J[eMCTBUTEIHHBIC
yucia
1.3 Crenens ¢ nenslM MokasareneM u e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanyeckue BbIpaXeHUs
2.1 KBanpaTHblii TpEXWIECH, pa3I0KeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajre0pandeckoi n1poou
2.3 CrnoxxeHue, BRIYMTAHUE, YMHOXKEHUE, JCICHHE allreOpandecKux apooei




24 ParmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOAAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'paduueckas uHTEpHpETaLUsl YPaBHEHUN C ABYMSI NEPEMEHHBIMH U CUCTEM
34 JIMHEWHBIX YpaBHEHUH ¢ JABYMs nepeMeHHbIMU. [Ipumepsl pemienus cucrem
HEJIMHEUHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
3.5 Pemrenune TeKCTOBBIX 3a/1a4 alre0pandeckuM crocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOMN
3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHON
4 OyHKIUU
il [lonatue ¢ynkuun. OOnacTe oOmNpeAeNeHUs M MHOXXECTBO 3HAYCHHH
. ¢ynkuuu. CrnocoOsl 3aanus QyHKIUN
4.2 I'paduk pynkumu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpad@ukoB GyHKIIHM, OTpaXKaroMX peaabHble IPOLECCH
4 OyHKIUY, OMUCHIBAIOIIME TMPSIMY0 U OOpaTHyI MpPOHNOPLHOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 Yucna v BIYMCIECHUS
. ParonanbsHble yMcla, MppalMoOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECSITUYHBIE TPOOH
- MHO0X€ecTBO AEUCTBUTEIBHBIX YHCEN, IeHCTBUTEIbHbBIE YHCIa KaKk OECKOHEUHbIE
' JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM




JENCTBUTENBHBIX YMCEN U KOOPAMHATHOMN npsAMoil. CpaBHEHME 1EHCTBUTENIBHBIX

4yucell
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkawomeMm wmupe. [Ipubmmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkeHus. Okpyrienue uuceln. Ilpukuaka u oueHka
pPEe3yJIbTaTOB BBIYMCIIEHUM
2 YpaBHEHMs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelleHus ypaBHEHUH TpeTbed U
' YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-paIIOHANIEHBIX YpaBHEHHHA
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pewienue cucrem IByX JIMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
20 Pemenue cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas nHTEpIIpPETALNS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoooM
2.12 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Pelienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBA
516 I'paduueckas uHTEpHpeTalnys HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMs
. NepPEeMEHHBIMHU
3 DyHKINA
11 Kpanparuunas ¢ynknus, e€ rpagpuk u cBoiictBa. [lapabGona, KOOpIUHATHI
' BEPILKHBI TapadoJibl, OCb CAMMETPUHN NTapaboJIbI
3.2 ['paduku bynkuuit y=kx, y=kx-+b u ux cpoiicraa
33 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa
34 I'paduku pyHKIMI , ¥ UX CBOWCTBA




YucnoBbie MMOCJICA0OBATCIBHOCTHU

OHpGI[eJIeHI/Ie U CIIOCOOBI 3aJIaHUS YHCJIOBBIX MOCJIEIOBATCILHOCTEH. 3a;[aHHe

* II0CJIEI0BATEIBHOCTU PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro dieHa

42 Apudmernueckas mnporpeccus. DopMmynbl n-ro  uwieHa apupMeTHUECKOi
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass nporpeccuss. DopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 WICHOB

A4 N3o0pakeHre 4WIEHOB apu(METHUYECKOM ¢ TEOMETPHUYECKOW TMPOrpecCHid
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIN POCT

4.5 CJ10KHbBI€ TPOLECHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOT'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, UK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIIOJIb30BaTh rpaduueckoe NpeicTaBIeHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3a]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPLBI M KOHTPHIPUMCEPBI, CTPOHUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIAa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, PallMOHAIBHOE YUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YMCA, TMPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNaThb NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C ILEJIBbIM MOKa3aTeIeM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlle €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tsl Mo ¢dopmysam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPQXKECHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBaApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA: YUCIOBOC PAaBCHCTBO, YPAaBHCHUC C

OIHOM HCpCMeHHOﬁ, YUCJIOBOC  HCPAaBCHCTBO, HCPABCHCTBO C




IIEPEMEHHOH; YMEHUE pellaTh JUHEHHBbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pALlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEpPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JIPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 U KOOPAWHATHYIO IUIOCKOCTh JUIi HM300pakKeHUsS peUIeHUN

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAME: GYHKIHS, TpaduK GYHKIMA, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEKYTKH
BO3pacTaHMsi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsimast
MPOMOPIHOHATBHOCTD, JHHEHHAs (YHKIMS, KBaapaTHuHas (GyHKIH,
oOpaTHass TPONMOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QyHKINH, UCITOIL30BATh TPA(GUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUxX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAXKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXK/y BeTUIHMHAMU

YMenune OICprupoOBaTh IIOHATHUSAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4€OHBIX TTPEIMETOB U PEATHHOM KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCII€ HAa IMPOLEHTHI,
J0JAM W 4YacTH, JBWXKEHHE, paboTy, LeHy TOBapOB M CTOUMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAONOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, MPSIMOYTOJIBHBII TPEYTrONbHUK,
MeanaHa, OUCCEeKTpUca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,

napajjiesiorpaMM, pomMO, TNPSAMOYTOJbHUK, KBaJpaT, Tpamelus;




10

11

12

OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh U NEPHEHAMKYISPHOCTh INPSAMBIX,
yroa MexAy MpsSMbIMH, IEPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napamieNbHOCTh M NEPHEHIUKYISIPHOCTh HPSMBIX B

OKpYyZKaromeM MHUpe

YMeHue onepupoBaTh INOHATUAMM: JUIMHA, PAcCTOSHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIIEeM
MHUpE; yYMEHHE NpPUMEHSATh (OpMynasl TepUMeTpa W  IUIOIMAAH
MHOTOYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajulefieNuIe1a; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTOHOMETPHYECKHE COOTHOLICHHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, i (DIENGEY

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C IOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO
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YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHUE HCIOJIB30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

14

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYroOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee W HaMMEHbIee 3HAUCHHS, pa3Max YHCIOBOro Habopa;
YMEHHE  W3BIEKaTh, WHTEPIPETUPOBATH M  IPEeoOpPa3OBHIBATh

nH(popMalni0, NPEACTABIEHHYI0 B Ta0aumax M Ha Jguarpammax,




OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE
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YMeHue omnepupoBaTh TMOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHUS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX
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YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTHAEIbHBIE  BBIIAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTE€MaTUKU KaK HAYKH, IIPUBOAUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1
1.1

Ypcna v BEIUMCIICHUS

HaTypaJ'IBHI)IC " 1eJIbIC Yuclia. HpI/IBHaKI/I JCIINMOCTH LICJIbIX YHUCEII

OObIKHOBEHHBIE W JECATHYHBIE JApOOM, TPOLEHTH, OECKOHEYHbIE

12 MepUOANYECKHEe Ipodu

3 Panmonanshbie unciaa. ApudMeTHdecKue orepanud C panroOHATBHBIMU
' YuCIaMu

14 JleiicTBUTENbHBIC YHCTa. APUPMETHICCKHE ONEpaIluu C JACHUCTBUTEIHLHBIMU
' YUCIaMHU

s [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJIA OKPYIJICHHS, NMPUKUIKA M OIECHKA
' pe3yJibTaTa BEIYMCIEHUN

2 AnrebpandecKkue BbIpaKCHUS

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ 1enbiM nokaszateneM. CTeneHb ¢ palMOHAJIBHBIM I1OKa3aTelieM.
' CBoiicTBa CTeNIEHU

2.3 MHoro4IeHbI

24 Anrebpanueckast 1poOb

5 s Apudpmernueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JledictBus ¢
. apu(pMeTHYEeCKUMHU KOPHAMHU HATypaJIbHON CTETIEHU

3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensle n npoOGHO-panioHaibHble ypaBHEHHsS. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUU

35 Lenble U apoOHO-panmoHanbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB

33 Pemrenre TekcToBBIX 3a71a4

4 Yucnosle NOCIET0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENILHOCTEN

4.2 Apudmerndeckass U TeoMeTpuyeckas mporpeccuu. Dopmyna CIOKHBIX




IIPOLICHTOB

5 OyHKIUU
Oyuknmsi, crnocoOsl 3amanus GyHkinuu. [padux  dyakmuu. OO6macTh
omnpeieNieHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknum.
5.1. [IpomMeXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKiuu. Haubonpimiee u HauMeHbIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKrux BEIMYHH
7.6 BexTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Anrebpa, 7 kiacc/ MakapsraeB FO.H., Muniok H.I'., HemkoB K.U. u apyrue,
AKX1oHepHOE 00111eCTBO

«H3I[aTeJ'IBCTBO «HpOCBeH_[eHI/IC»

* Anrebpa, 8 kiacc/ Makaperae FO.H., Munmiok H.I'., Hemkos K.U. u apyrue,
AKXIoHepHOE 00111eCTBO

«M3parenscTBO «lIpocBemenune»

» Anre6pa, 9 knacc/ MaxkapserueB FO.H., Munatok H.I'., Hemkor K.W. u apyrue; mon
penakuuei

Tenskosckoro C.A., AkunonepHoe oouiectBo «M3narensctBo «IIpocBenieHue»
METOJUYECKHUE MATEPHUAJIBI JJISA YYUTEJIS

» AnreOpa, 7 xiracc/ Maxkapsrdaes F0.H., Munarok H.I'., HemkoB K.U. u npyrue,
AKIIMOHEPHOE 00IIIECTBO

«M31aTenbcTBO «HpOCBCIJ_[CHI/Ie»

» AnreOpa, 8 kitacc/ Maxkapsrues FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AKunoHepHOe 00111eCTBO

«M3narenscTBO «IIpocBenienne»

» AnreOpa, 9 kiacc/ Maxkapsrues FO.H., Munarok H.I'., Hemkos K.U. u npyrue; mox
penakuuen

Tenskosckoro C.A., AkuuonepHoe obuiectBo «M3narensbctBo «lIpocsenienne»

* Metoanueckoe nocoOue K npeIMeTHol TuHuK yueOHuKoB 1o anreope 0. H. MakapsiueBa,
H. T'. Munarok, K. M. HemkoBa u ap

*7 KJIIACC

Junaktruueckue mMaTepuansl o anredpe ans 7 kiacca/3sasuy JI.U., Ky3nenosa JI.B.,
Cysoposa C.b., -

M., IIpocsemenne, 2015t
CamocTosTeNbHbIC U KOHTPOJIbHBIC PabOThI 10 MaTematuke s 7 kinacca/ Epmosa A. I1.,
I'ono6oponrsko B.B., -M., Unekca, "015r.

8 KITACC



Hunaktuueckue marepuainsl. Anredpa 8 kimacc, B.W. XKoxos, FO.H. Makapsrues, H.T'.
Mumntok, M., I[Ipocsenienue, 2018r.

Tematudeckue Tectol. Anredpa . 8 kinace. FO.I1. ynaumun, B.JI. Kponrays, M.,
IIpocemienue, 2016r.

9 KJIACC

Matemaruka 9 kinacc.OI'D, Tunoble BapuaHThl SK3aMEHALMOHHBIX 33JaHUN IO peJaKLuen
. B. Slmenko.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [{OK https://m.edsoo.ru/7f415b90
bubnmoreka [{OK https://m.edsoo.ru/7f417af8
bubnmoreka [{OK https://m.edsoo.ru/7f419d08
7 KITIACC https://resh.edu.ru/ https://uchi.ru/
8 KJIACC https://resh.edu.ru/ https://uchi.ru/
9 KJIACC https://resh.edu.ru/ https://uchi.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
YYEBHOE OBOPYJIOBAHMUE nocka, 3kpaH, MPOEKTOp, TAOJIUIIBI, TIPHOOPHI.

OBOPYNOBAHMUE JUUTA ITPOBEJEHUA ITPAKTUYECKUX PABOT nocka, 3kpaH, IpOEKTOp
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