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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00y4aromuxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOrO MOCIHMPOBAHUS B HAYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKpPETH3aIiio, abcTparnpoBanue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTtpykrype mporpamMmbl y4eOHOTO Kypca «Ajredpa» naiasi OCHOBHOTO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBaAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «AiredOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
S3bIKa ISl TIOCTPOCHHSI MaTeMaTUYeCKUX MOJENeH, OMUCaHHUs TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JIeAyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanre cMMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUSl M UCCIIEJOBaHMS Pa3HOOOPA3HBIX MIPOLIECCOB U SIBICHUN B MPUPOJE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUN O POJIM MAaTEMAaTUKH B Pa3BUTUU LUBUIN3ALUHN U KYJIbTYPBI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (POpMBI 3amucu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  JCIUMMOCTH, PA3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YECHUS NepeMeHHBIX. [IpencraBinenne 3aBUCUMOCTH MEK1y BEIMUMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. Penenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUIA.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM ypaBHEHUH.

DOyHKIMHA



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexKyTKH. Paccrosinue Mexay
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucumocteidl. Ilonstue ¢ynkmuun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'paduueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHpiii kopeHb u3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LeabIM IOKa3aTeneM U e€ cpoiictBa. CTaHAapTHAs 3allUCh YHCIIA.

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpaXKEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpHIpeTalusl YpaBHEHUM C ABYMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWMHBIX YPABHEHUU C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM MIEPEMEHHO

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynxkumm. YUrtenwe cBoicTB GyHKumu mo e€ rpaduky. [Ipumepsr
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yucnaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSIMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u onieHka pe3ysbTaToB BEIYMCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHnst ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEVHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Perienne cucrem AByX ypaBHECHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOW. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHH TapadOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.












YucsioBbIe MOCJI€I0BATEILHOCTH U NIPOTPECCHH

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pPEKyppeHTHOI (popMmyIoit u GopMyIoit N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
C1oHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpamMMbl y4eOHOTO Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, MPEICTABICHHUEM O MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTHYECKOTO
o0pa30oBaHMsl Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM NpOoQecCHOHAIbHOU
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUYAIbHON TPACKTOPUHM O0OpA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYID CHCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH KakK CPEACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSTEeIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOr0  oOpa3a JKM3HU  (370pOBOE  IHUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIOoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTallMel Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU IS pelIeHus 3a1ad
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHICCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) amanTanMsi K M3MEHSIOIMMCS YCJIOBHSIM COIHATBHON W NMPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATH PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:

e BBISBIATH U XapaKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIUPOBATH
ONpENENICHUs]  MOHSTUH, YCTaHABIMBAaTh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHbIE U oOIIue,
YCJIOBHBIE;

e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeursi B ¢dakTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npejiarath  KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;



JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIOUEHHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), MPOBOJAWTH CAMOCTOSTEIBHO HECIOKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BOMPOCKHI KaK UCCIENO0BATEILCKUN MHCTPYMEHT MO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUIO0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
DKCIIEPUMEHT,  HEOOJIbIIIOE  HKCCIAEAOBAaHME IO  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTU4YeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000O0IICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpMAIUK, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM M WLIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIIUSIMHU;

OIICHMBATh HAAGKHOCTE WHOOPMAIMU TI0 KPHUTEPUSM, MPEITIOKCHHBIM
yYHUTENIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHM U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX UM MHUCHBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO
X0y pelIeHUd 3a/1aud, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;



e B X0/€ 00CYXXJIeHHS 3a7]aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3IiMuve U CXOJCTBO IO3HIIMM, B
KOpPEKTHOM opme popMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yJNbTAaThl  PEHICHUS  3aJladyd,  HKCIIEPUMEHTa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

e IOHMMAaTh M  HCHOOJB30BATH  MPEUMYLIECTBA  KOMAHIHOH U
WHIUBUIYAIBHOM pabOThl NpPH PEIIEHUH YYEOHBIX MaTEeMaTHYECKUX
3a/1ay;

e TMPUHUMATH LIEJIb COBMECTHON JEATEIbHOCTH, INIAHUPOBATH OPraHU3aLUI0
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e VyYACTBOBaTh B TPYIIOBBIX (opmax paboTsl (oOCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE€ IITYPMBl W JIPYTHUE), BBINOJHITH CBOKO 4YacThb
paboOThl M1 KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBJIATH IJIAH, aJTOPUTM pEUIeHUs 3aAadd (WA €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e BIIQJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTpOJS Mpouecca u
pe3yabpTara peueHrusl MaTeEMaTUYECKON 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHUBATH COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTH MOCTABICHHOMN LeIn
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
K xoniy oOyuenus B 7 Kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:
Yuciaa v BBIYMCICHUA



BbInonHTh, coyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMeEeTHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUHN POOHBIX BBIPAKCHUM, COMEPKAIIIX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT 0oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAIIBHBIC YUCIA.

OKpyrasTh YKCIIa.

BBINOTHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OIIEHKY 3HAaYCHU
YUCJIOBBIX BBIPAKECHUU. BBINOIHATE AEHUCTBUS CO CTENEHSMHU C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpumeHAT,  OpU3HAKK  JEITMMOCTH,  PAa3J0KEHWE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate npakTHUKO-OPUEHTUPOBAHHBIE 3aJ1aul, CBA3aHHBIE C OTHOLICHUEM
BEJIIMYUH, IPONOPUAOHAIBHOCTBI) BEIUYUH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEUICHMs 3a4ad ¢ y4ETOM OTPAHMYCHHM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSTH
e€ B Ipolecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JIOTO  BBIPAXKEHWUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BpInonHATE yMHOXXKEHHME OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENS, TPYNIUPOBKUA  ClIaraeMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOXKCHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHON MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY emy. [IpoBepATs, sABIsIETCS
JIX YMCJIO KOPHEM YPABHEHUS.



[TpumeHsTh rpaduuecKkre METObI IPU PELIEHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[TonbGupare mnpumepsl Map 4YHUCEN, SBJIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsI TNIEPEMEHHBIMH, MOJIb3YSACh TIpaUMKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YpaBHEHHUS.

PemaTp cucTeMbl IByX JIMHEHMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33 JAHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuili cnocod MpeACTaBICHUS U aHaIW3a MH(OpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TIOJIYyYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HaydaJIbHBIE IPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYUKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh NOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AsredOpanvyecKue BbIPpAKEHUA



[IpyMEHATP TOHATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEUICHUST PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nvHEMHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adul K €€ anredpandeckoit
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JiI CPAaBHEHUS, OICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyro WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHruMaTh ¥ KUCTHOJB30BaTh (PYHKIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO03HAUYCHUS), OMNpEACsATh 3HAUCHUE (PYHKIMH IO 3HAUYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOIA
dbyukiuu no e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATLHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAJIBHBIMH  YHCIIAMH,
coyeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIYHCICHUS C
UppalMoOHaIbHBIMU YUCIAMHU.

HaxoauTh 3HadeHWsI CTENEHEW C MEIbIMM IOKAa3aTeIsIMU M KOPHEM,
BBIYUCTISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJIsITh  IEUCTBUTEIBHBIC YHCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHbIC YPaBHEHHUs, YPAaBHEHUS, CBOMSIIHMECS K
HUM, [IPOCTENIINE TPOOHO-PALlMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHHEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIUChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBath (yHKIMM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXEeMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBuCcHMOCTH OT
3HaUYE€HUN KOA(DPUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIpPATUUHBIX (DYHKIIMM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble MOCTECAOBATEIBLHOCTH H IPOTPEeCCHH

Pacrnio3naBaTh apuMETHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrOco0ax 3aaHusl.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4J€HBbI IMOCJEI0BATEIBHOCTH TOYKAMU HA KOOPJMHATHON
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
qHclie 3a7aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [U(PPOBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
4 .P
1 FICIIA 1 BRIAHCICHIDL. FAlHOHATRHEE 25 1 https://m.eds00.ru/3T9611VNP
qrcia
2 Anrebpanyeckue BbIpaXKEHUS 27 1 https://m.eds00.ru/XKZQS616W
3 YpaBHCHHS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopaunats! u rpapuku. OyHkunu 24 1 https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpEeHME M 00600IIEHNE 6 1 https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I10
- 102 5 0

[NPOTPAMME



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KVIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
q .K
1 1CJIA H BHFEHCICHIDL RBaipatHbie 15 https://m.edso0.ru/O0RMAGNHCK
KOpHHU
4 .C
2 HEJIa 1 BHIAHCIICHIEL TICHCHE © 7 https://m.eds00.ru/Q7A3CXOIL
LEJIBIM TOKa3aTelleM
Anreb .
3 AIreop queuCKH? BRIPDRCHHA 5 1 https://m.edso0.ru/GB7K30KCG
KBanpatublii TpéxuneH
A .
4 ArCOPANTIECKHC BIPWKCHHA 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1poOb
v .
5 PARHCHY 1 HCPABCHOTRA 15 1 https://m.edsoo.ru/UDKT3SX0P
KBanpatnbie ypaBHEHUS
v .C
6 paBHeHHUﬂ 11 HEPaBeHCTRa. LHCTEMET 13 https://m.edso0.ru/1COH5LYTW
YpaBHEHUU
v .
7 PABHCHHA H HepapercTna 12 1 https://m.eds00.ru/5DGS10004
HepasencrBa
Oynkuuu. OCHOBHbBIE TOHATHS https://m.eds00.ru/30QTSJORU
9 Oyukuuu. YnciaoBble QyHKIUH https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHue u 06001IeHNE 2 https://m.eds00.ru/SQCV6UFOT
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnsie IIpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
1 Yucna v BeluuciieHus. JleCTBUTENbHBIE 9 https://m.edsoo.ru/E9QI7TONTB
yucia
v .Y
2 paB?eHI/IH " Hepais PHOTBA. o PABHCHIL © 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOI TepeMeHHON
v .C
3 PABHCHIL I HEPABRCHETEA. LACTEMH 14 1 https://m.edso0.r/UTNAJAKLP
ypaBHEHUU
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 16 https://m.edsoo.ru/ZFUMLNDJK
5 OyHKIHIH 16 https://m.edsoo.ru/SYHPVCOAU
6 YucioBble MIOCIIEN0BATEILHOCTH 15 1 https://m.edsoo0.ru/LT2RT120J
IT 600
7 OBTOPEHHE, 000 meHI:Ie’ 18 1 https://m.edsoo.ru/YMZ3I0OUNQ
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10
i 102 6 0

[NPOTPAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon
npo
Beps
eMor IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
0 NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pesy
JbTa
Ta
1 Yucna ¥ BIYUCIICHUS
11 BeinonHsATe, codyeras ycTHble M NUCbMEHHBbIE NMPUEMBI, apu(METHUECKUE IEHCTBUS C
' palMOHAIbHBIMU YHCIIAMU
HaxonuTh 3HaueHus YMCIOBBIX BBIPAXKEHUH, MPUMEHSATh pa3HOOOpa3HbIE CIOCOOBI U
1.2 npUEMBI BBIYMCICHUS 3HAYEHUH POOHBIX BBIPAKEHUM, COAEPIKAIMX OOBIKHOBEHHbIE U
JECSITUUHBIE IpOOU
[lepexoauts OT 0HON (HOPMBI 3amKCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATHUHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO 1pO0Bb)
14 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrsTh uncna
16 BBINONHATE NPUKKUIKY U OLIEHKY Pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYCHUH YMCIOBBIX
' BbIpaXXCHUH. BBIOIHATH AEMCTBUSI CO CTENEHSIMHU C HATYPAJbHBIMU [TOKa3aTEIsIMU
1.7 [IpuMeHsTh NpU3HAKK JEIUMOCTH, Pa3I0kKeHNEe Ha MHOKUTEIH HaTypaJIbHbIX YUCEN
Pemath npakTHKO-OpMEHTHPOBAHHBIE 3aJaul, CBS3aHHBIE C OTHOUIEHMEM BEJIMYMH,
18 IPONOPLUOHATBHOCTBIO  BEJIMYMH, IPOLEHTaMH, WHTEPHIPETUPOBATh PE3YIbTaThl
' pelieHus 3a7a4d ¢ y4€TOM OrpaHUYEeHUMN, CBSI3aHHBIX CO CBOMCTBAMM PaccMaTpPUBAEMBbIX
00BEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcnonp3oBaTe anreOpanyeckyi0 TEPMHUHOJOTMIO M CHMBOJIMKY, NPUMEHSTH €€ B
' Ipolecce OCBOSHHS y4eOHOTO MaTepuaa
2.2 Haxoaute 3HaueHst OyKBEHHBIX BBIPaKEHUH MPH 33JJaHHBIX 3HAUEHUSIX EPEMEHHBIX
93 BoimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAKEHHWS B MHOTOWIEH NPUBEACHUEM
' MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
2.4 BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,




OPUMEHSTh (HOPMYIIBI KBaapaTa CyMMbI M KBaJpaTa pa3HOCTH

OC}’H.IGCTBJ'I?ITB Pa3I0KEHUE MHOTOYJICHOB HAa MHOXMUTCIN C IMOMOLIBIO BBIHECCHUA 3a

2.5 CKOOKM OOIIero MHOXHTENs, TPYINIUPOBKU ClIATaeMbIX, MPUMEHEHHS (QOpMyTT
COKpAILEHHOIO YMHOKEHUS
25 [TpumensaTs mNpeoOpa3oBaHUsT MHOTOWICHOB JJIsi PEIICHUS Ppas3IMuYHbIX 3a1ad U3
' MaTEMaTUKH, CMEXKHBIX IIPEMETOB, U3 PEAJIbHOMN IPAKTUKU
97 Hcnonb3oBath  CBOWCTBA  CTENEHEM C  HATypaJbHbIMU  [OKa3aTeIsIMH A
' peoOpa3oBaHus BbIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
PemaTte nuHeliHble YpaBHEHHUS C OJHOM NEPEMEHHOW, MPUMEHSS IIPaBUiIa Iepexoaa OT
3.1 UCXOJIHOTO YpaBHEHUS K PaBHOCHIIBHOMY eMy. IIpoBepsiTh, ABISETCS JIM YUCIO KOPHEM
ypaBHEHUS
3.2 [TpumensTh rpaduyeckre METOABI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM
33 [MonGupaTts mpuMepsl Map YWCeN, SBISIONIMXCS PEUICHHEM JMHEWHOTO ypaBHEHHS C
' JBYMs IIEpEMEHHBIMU
"y Crpoutb B KOOPAMHATHOM IUIOCKOCTH TIpadUK JUHEHHOro ypaBHEHHS C JBYMs
' [EPEMEHHBIMHU; MOJIb3YACh IPaPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPABHEHUS
35 Pemats cuctembl ABYX JMHEWHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMHM, B TOM 4YHCIIE
' rpapuvecku
CocTaBnsTh U peliaTh JUHEHMHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
3.6 YCIOBUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJauu
MOJIyYEHHBIN pe3ysbTaT
4 Koopaunats! u rpapuku. ®yHkiuu
N306paxkaTh Ha KOOpPAMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alUCHIBATh YHCIIOBBIE NPOMEXYTKH Ha
anreOpanvecKkoM si3bIKe
4.2 Otmeudath B KOOPJMHATHOM TJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJIWHATaM
4.3 Crtpourts rpaduku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKINHN Y = [X|
OnwuceiBaTh C MOMOUIbIO (YHKIMNA H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU:
4.4 CKOPOCTb, BpEMsI, PacCTOSIHUE, LIEHY, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTb,
BpeMs1, 00bEM pabOThI
4.5 Haxoaute 3HaueHne QyHKIMM 110 3HAYSHUIO €€ apryMeHTa
45 [TonumaTts rpaduueckuii croco0 mpeacTaBiIeHUs U aHaIu3a UHPOPMALMHU, U3BJIEKaTh U

MHTEPIPETUPOBATh MHPOPMALIHIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEN




8 KVIACC

Kon
npo
Bepst
eMor IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
0 MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA
pe3y
JbTa
Ta
1 Yucna u BBIYUCICHUS
Hcnonb3oBaTh HayaldbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YUCEN IS
11 CPaBHEHMUsI, OKPYIJIEHUS U BBIYUCICHUM, N300paXkaTh €HCTBUTENbHbBIE YHCIa TOUKAMHU
Ha KOOPJMHATHOM MPSIMO
[TpumensTh MOHATHE apU(METUUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTH KBaJpaTHbHIE
1.2 KOPHH, HCIIONB3YS MPH HEOOXOIUMOCTH KaIbKYJIATOP, BBIMOJHATH IMPEOOpa3oBaHUs
BBIPKEHUM, COAEpKALUX KBaIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucu OOJBIINX U MAJbIX YHCEN C MOMOUIbI0 AECATUYHBIX ApoOeil u
' crenenen yucna 10
2 Anrebpanyeckue BhIpaXKeHUs
91 [IpuMeHsTh TOHSTHE CTENEHU C ILENbIM TOoKa3aTelieM, BBIMOIHATh MPEoOpa30OBaAHM
' BBIPAXEHH, COIEPKALUX CTENEHU C LIEIbIM ITOKa3aTeleM
25 BbInonHATE TOXKIECTBEHHBIE MPEOOpPA30BaHUsl PALIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
' MpaBUJI ACUCTBUI HAJ MHOTOYJIEHAMH U alNTe0pandecKuMu ApOoOsMH
2.3 PacknanpiBaTh KBagpaTHBIM TPEXUIIEH HA MHOXKHUTENN
24 [TpumensTe mpeoOpa3oBaHUS BBIPAXKEHHM [ pPEIICHUS pPa3IUYHBIX 3a7ad U3
' MaTeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 pPeaTbHOMN MPAKTHUKU
3 YpaBHEHHs 1 HEpABEHCTBA
31 Pemiate nuHeliHble, KBaJpaTHbIE YPaBHEHUSI U PALIMOHAJIbHBIE YPABHEHUSI, CBOJIAILIUECS
' K HIM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI TIEPEMEHHBIMHU
[IpoBOINTE ITpOCTENUIINE UCCIIEIOBAHNS YPABHEHUN M CHCTEM YPAaBHEHHUH, B TOM YHCIIE
3.2 C TpUMEHEHUEeM TrpauuecKuX MpeCTaBIeHUN (YCTaHABIMBATb, UMEET JTU ypaBHEHHE
WIM CHCTEMA YPaBHEHHM pellleHus1, €ClId UMEET, TO CKOJIbKO, U IIpOoYee)
[lepexonuTh OT ciioBeCHOW (OPMYIUMPOBKH 337aud K €€ anreOpandeckod MOJEenHu C
3.3 MOMOIIIbIO COCTABJICHHUS] YPAaBHEHHUS WJIM CUCTEMBbl YpPaBHEHUM, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33a4y MOJyYEHHBIH pe3yabTaT
3.4 IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHHWs, OLICHKH, pEIIaTh




JUHEWHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW W WX CHCTEMBI, JaBaTh I'PaPUUIECKYIO

HUIUTIOCTPpAUIO MHOXKCCTBA pCI_HeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

4 OyHKIHUH

[Monumath ® WCIONB30BaTh (DYHKIMOHAIBHBIC TMOHATHS ©  S3BIK  (TEPMHHBI,
4.1 CUMBOJIMYECKHE OOO3HAUEHHUs), OMNpEeAeNsITh 3HauyeHWe QYHKIUM 110 3HAYCHHIO

apryMeHTa, ONpeeATh CBOMCTBA (PyHKIMH 110 €€ rpaduky

Crtpouts rpaduku 7eMeHTapHbIX (YHKINN BUIA:
4.2 y=k/x

, Y =X?,y = X3, y = [X|, onuCBhIBaTH CBOWCTBA YUCIOBON (PYHKIUH 110 €€ rpaduKy

9 KNIACC
Kon
npo
Beps
emMor IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
0 NporpaMmMbl OCHOBHOI0 00111ero 00pa3oBaHus
pesy
JbTa
Ta
1 Yucna v BIYUCICHUS
11 CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE M HPPAIOHAIbHBIE YHCIIA
BoimonsaTe apupmernyeckre ASUCTBUS ¢ PallMOHAIBHBIMU YUCIAMH, COYeTasi YCTHBIE U
1.2
NUCbMEHHBIE PUEMBI, BBITIOIHATH BEIYMCICHHS C MPPALMOHATBHBIMH YHCIaMU
Haxonute 3HaYeHHs CTENEHEW C IEeTBIMU MMOKAa3aTeNsIMI U KOPHEH, BEIYUCIISTh 3HAYCHUS
13
YHCJIOBBIX BBIPAKEHUN
OKpyrisiTh JEMCTBUTENFHBIC YHWCIIA, BBIMONHATH TNPHKUAKY pe3yJbTaTa BBIYUCICHHIA,
1.4
OLIEHKY YHMCIIOBBIX BBIPAKEHUH
2 VYpaBHeHUs U HEpaBEHCTBA
Pemate nuHeWHBIE W KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOASAIIMECS K HHM,
2.1
npocTeiiiye ApoOHO-palMOHaIbHbIE YPaBHEHUS
Pemate cucteMsl IBYX JMHEHHBIX YpaBHEHHH C IByMs MEPEMEHHBIMU U CHUCTEMBI JIBYX
2.2
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHUE HE SBJISCTCS JIMHEHHBIM
Pemate TexcToBBIE 3a7auM  anreOpanvdeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
2.3

YPaBHEHMSI WJIM CUCTEMBI JBYX YPaBHEHHH ¢ IBYMsI I€peMEHHBIMU

2.4 [IpoBoauTh IpOCTENILINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C




IpUMEHEHHEeM TpapUUecKUX TMPEICTaBICHUN (HAaIpUMep, YCTaHaBIMBaTh, HMMEET JIU

YPaBHEHHUE WM CUCTEMA YPABHEHHUH PEIIECHUS, €CIIU UMEET, TO CKOJIBKO)

Pemrates nmHeliHbIE HEPaAaBCHCTBA, KBaApaTHBIC HCPABCHCTBA, I/I306pa)I(aTI) pEeIICHUC

2 HEPaBEHCTB HAa YMCIIOBOW MPSMOM, 3aIICHIBATh PEIICHHUE C IIOMOIIBIO CHMBOJIOB
Pemate cucreMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPABEHCTBO, M300paxkaTh pEIEHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOMH
IPSMOIi, 3aITUCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB
2.7 VMcnonb30BaTh HEpaBEHCTBA NP PEIICHUH Pa3IMYHbIX 3a]a4
3 OyHKIUU
Pacno3naBare QyHKIMM M3ydeHHBIX BUAOB. [lOKa3bIBaTh CXEMATHYECKH PACIOJIOKECHHE
31 Ha KOOPIMHATHOW IIOCKOCTH rpadukoB ¢yHkimid Bupa: Y=KX, y=kx+b, y=k/x,
- y=ax>+bx+C, B 3aBHCUMOCTH OT 3HAa4eHUH KOI()(UIMEHTOB, ONMUCHIBATH CBOICTBA
byHKIMi
[Toka3biBaTh CXEMaTMUYECKH PACIOJIOKEHHE Ha KOOPAUHATHOM IJIOCKOCTU TIpaduKOB
3.2
dbyHkmii Buaa y = VX, Y = [X| 1 onuchIBaTh CBOMCTBA (PYHKIIMIA
33 Crpouth M M300pakaTh CXeMaTHYECKH TpadUKy KBAaAPAaTHYHBIX (YHKIHH, OMHCHIBATH
- CBOMCTBA KBaIpaTUYHbIX (QYHKIMIA 110 UX rpadukam
34 Pacno3naBare  kBagpaTHUHyr0O (QYHKIMIO 10 (opMmyne, TNPUBOIUTH TNPHUMEPHI
. KBaJPaTUYHBIX QYHKLUI U3 peaabHOM KU3HU, PU3NKH, TEOMETPHH
4 ApudmeTrnueckasi U reoMeTpUuecKas porpeccun
i1 Pacnio3naBate apupMeTHYECKyI0 M T€OMETPUUECKYIO MPOrPECCHH MPU Pa3HBIX CIocobax
. 3aJaHAS
42 BhINONHATE BBIYMCICHUS C MCIOJB30BaHUEM (opMyn N-ro uieHa apupMETHYECKOW U
. F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB
4.3 N3006pakaTh 4ieHbl OCIeI0BATEIbHOCTH TOUKAMH Ha KOOPIUHATHON MJIIOCKOCTH
s Pemate 3amaum, cBS3aHHBIC C YUCIOBBIMH ITOCIIEAOBATEILHOCTSIMH, B TOM YHCJIE 3aJ1a9d

U3 pealbHOM KU3HU (C HCIIOJIB30BaHUEM KaIbKYIATOPa, IU(PPOBBIX TEXHOIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OAHOH (hOpMBI 3ammcu Ipodei K
11 apyroi. IloHATHe panuMOHANBPHOIO 4YHCIA, 3aIUCh, CPAaBHEHUE, YIOPSINOYMBAHHE
palMOHAIbHBIX YUCEI
12 Apudmerndeckue AEHCTBUS C pallMOHAJIBHBIMU YKcIaMu. Pelienue 3agad u3 peanbHOU
NPaKTUKU Ha YacTH, HAa ApOoOHU
13 Crenenp ¢ HaTypaJbHBIM IMOKAa3aTeNEM: OIpeesIeHUe, MPeoOpa3oBaHNe BBHIPAKECHUN Ha
OCHOBE OIpe/EICHHUs, 3aI1Ch OOJIbIINX YHCEI
14 [TponeHTsl, 3aMuCh NPOLIEHTOB B BUJE IpOOU U z[pvo61/1 B BHJIE IPOLIEHTOB. TpHU OCHOBHBIE
3a/1a4¥ Ha IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON NPAKTUKU
1.5 [IpumeHeHne MPU3HAKOB AEITUMOCTH, Pa3JI0KEHUE HA MHOKHUTENIN HATYPAJIbHBIX YHCET
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
21 IlepeMeHHBIE, YMCIOBOE 3HAYCHHME BBIPAXKEHHUS C NEPEMEHHOH. /lomycTuMmble 3HA4YEHHUS
IIEPEMEHHBIX
29 [IpencraBnenue 3aBUCUMOCTH MEXKIYy BeIMUYMHAMU B BUAE (opMyiibl. Beruucinenus mno
dbopmynam
2.3 [TpeoOpa3oBanue OYKBEHHbIX BbIpQXKEHUI, TOKAECTBEHHO PAaBHbIE BBIPAYKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM
o5 OpnnowieHbl 1 MHOrowIeHsl. CtenieHb MHOrouaeHa. Cio)keHue, BBIUNTaHUE, YMHOXKECHHE
MHOT'OUJIEHOB
26 @opMyibl COKpPAIIEHHOTO YMHOKEHHUA: KBaZpaT CyMMbI M KBajpar pazHocTH. Dopmyiia
pa3HOCTH KBajpaToB. Pa3nokeHne MHOrO4JI€eHOB Ha MHOKUTENH
3 YpaBHeHUs
31 ypaBHeHI/If:, KOpEeHb YpaBHEHUS, MpaBuja NpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIbHOCTb
YPaBHEHHUH
32 JIuneiinoe YPaBHEHHE C OI[H(\)JI‘/’I [IEPEMEHHOMN, YMCIIO KOpHEH JIMHEHHOIO YpaBHEHUS,
pelieHre JMHEWHBIX YpaBHEHUI
33 COCT&BJ‘IGIEI/IG ypaBHEHUH IO YCJIOBHIO 3ajaud. PerieHne TeKCTOBBIX 3a/1a4 C MOMOIIbIO
YPaBHEHUU
3.4 JluneliHOE ypaBHEHHUE C IByMsl IEPEMEHHBIMH U €ro rpaduk
Cucrema JIByX JIMHEWHBIX YpaBHEHUM C JBYMsl I€peMEHHbIMHU. Pemenue cucrem
3.5 ypaBHEHMH crocoOOM MoACTaHOBKU. IIpuMephl pemeHus: TEKCTOBBIX 3a/1a4 ¢ MOMOIIBIO
CUCTEM YpaBHEHUM
4 Koopaunats! u rpaduku. @yHKIMN
4.1 Koopannaara To4kM Ha npsiMoit
4.2 YucioBble TpOMEXKYTKH. PaccTosiHue MeXKy 1BYMsI TOYKaMH KOOPAVUHATHOW MPSIMOM
43 HpHMOYFOJ'II)HUaSI cucrema koopamHat, ocu OX u Oy. AOcmmcca ¥ OpJMHATA TOYKH Ha
KOOpPJAMHATHOM IJIOCKOCTH
44 ITpumepsl rvpaq)HKOB, 3aJaHHBIX  (GopMynamMu. YUrteHue rpa@uUKOB  peaTbHBIX
3aBUCUMOCTEN
45 [onsarue ¢pynkiun. ['papuk pynkuuu. CroiicTBa QyHKITHIA
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux Gynkmm y = [x|




4.7

['padpuaeckoe pereHne IMHEHHBIX YPABHCHU U CUCTEM JIMHEWHBIX YpaBHEHUN

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BBIYHUCIIEHUS
11 KBanpatHslii kopeHb K3 uucina. IloHarue o6 wuppanuoHanbHOM uyMcie. [lecaTudHble
npuOJIMKEHUS] UPPALMOHATBHBIX YHCEIT
19 CpoiicTBa apr(MeTHUECKUX KBAJPAaTHBIX KOPHEW U UX MPUMEHEHHUE K MPeoOpa3oBaHUIO
YKCJIOBBIX BBIPAKEHUH U BbIYMCICHUAM. J[eCTBUTEIbHBIEC YK CIIa
1.3 Crenens c 11eJ1bIM TTOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIia
2 AnrebpanuecKue BHIPAKCHUS
2.1 KBagparssiii TpEXUiIeH, pa3jIoKEHUE KBAJPATHOTO TPEXWICHA HA MHOYKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO aredpanyecKon Apoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHUE, JeJICHUE alre0panueckux apooei
2.4 ParnmonanbHbIe BEIpaXKEHUS M UX TpeoOpa3oBaHue
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 KBagpaTtHoe ypaBHeHue, hopMyiia KOpHeH KBajpaTHoro ypaBHeHus. Teopema Buera
3.2 Penienue ypaBHeHU, CBOIAIIMXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [Tpocreiimue ApoOHO-pallnOHAILHBIE YPAaBHEHUS
I'paduueckas nHTEpIpeTalsl ypaBHEHUN C IBYMsS MEPEMEHHBIMU M CUCTEM JIMHEHHBIX
3.4 YpaBHEHUH C JAByMs INepeMEeHHbIMHU. [IpuMepbl pemeHus CHUCTeM HEIMHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU
3.5 Pemenme TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoooM
3.6 UmcnoBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJHOW NEPEMEHHOMN
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 OYyHKIHIH
41 [Tonstue Gynkuu. O6macTh onpeaesaeHus 1 MHOXKECTBO 3HaYeHUH pyHKIMU. CriocoObl
3aaHus QyHKIUI
4.2 I'paduk pynkuun. Yrenue cBoiCTB GYHKIUU MO €€ rpaduKy
4.3 [Ipumepsl rpa@uKoB QYHKIIHUM, OTpa)xarolMX peaabHble IPOLECCH
44 OyHKIIMY, OMHCHIBAIONINE MPSIMYIO ¥ OOPATHYIO MPOTIOPIHNOHATIBHBIE 3aBUCUMOCTH, UX
rpaduxu
45 OyHKImH Yy =X?,y = X3
4.6 OyHkuun Yy = [IX, Y = |x]|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
11 ParionanbHble yKcia, UppalMoOHAIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEUHBIE JIECATHYHbIE
apoou
12 MHOXeCTBO JCHCTBUTEIBHBIX YHUCEN, ACHCTBUTEIbHBIC YMCIA KaK OECKOHEUHBIE

JecsiTUYHBIe npoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM




JEWCTBUTENbHBIX YUCET U KOOPAUHATHOM NpsiMOoil. CpaBHEHHUE EWCTBUTEIbHBIX YMCEN

1.3 Apudmerndeckue TeUCTBUS C ICHCTBUTEIHHBIMH YHCIAMHU
W3mepenusi, npubOImKeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXAlOIIero MHpa,
14 JUTUTENILHOCTh TPOLIECCOB B OKpYy»katoiiem Mupe. [Ipubnmxénnoe 3HadyeHNE BEIINYHMHBI,
TOYHOCTh mnpubmmxkenus. Okpyrienue uucen. llpukunka U OlEHKa pe3yJbTaTOB
BBIYMCIICHUI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 YpaBHEHHUsI ¢ OIHOM TEpEMEHHON
2.2 JIuneitHoe ypaBHeHuUe. PelieHue ypaBHeHH, CBOAAIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHHI, CBOASIIIUXCS K KBaJJPAaTHBIM
24 BI/IKBaI[pUaTHOC ypaBHeHue. [lpumepsl pelieHuss ypaBHEHUM TpeTbe W YeTBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOKUTENIN
2.5 Pemenue 1poOHO-paIIMOHANIBHBIX YPaBHEHHH
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenuie cuctem IByX TUHEHHBIX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
29 Pemenne cucrem AByX ypaBHEHUH, OJIHO U3 KOTOPBIX JIMHEHHOE, a JAPYroe — BTOPOI
CTENEeHU
2.10 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33729 aNreOpandecKuM crocodom
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie THHEIHBIX HEPABEHCTB C OJHOM MepeMEHHOM
2.14 Pemenuie cuctem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBanparHbele HepaBeHCTBA
216 I'papuueckas MHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPaBEHCTB C  JIByMs
NIepEMEHHBIMH
3 OyHKIIUHU
31 KBanpatuunas ¢ynkuus, e€ rpapuk u coiicra. [lapaGosia, KoopAuHATHl BEPIINHBI
napaboIibl, 0Cb CHMMETPHUH 1apadoJIbl
3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux cpoiicra
3.3 I'paduku Gynkimii y=Kk/x, y = x® u ux cBoiicTsa
3.4 I'paduku PpyHKIMH , M UX CBOWCTBA
4 UYucnoBble IOCIE10BATEIBHOCTH
41 Onpenenenre W cHnocoObl 3aJaHMsl YHUCIOBBIX IOCIEAOBaTENbHOCTEH. 3agaHue
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM popMysol u popmyInoit N-ro uieHa
42 Apudmerndeckas nporpeccusi. Popmynsl N-ro wieHa apu(pMeTHIecKoi mporpeccuu,
CYMMBI TIEPBBIX N YWICHOB
43 I'eomerpuueckas mporpeccuss. @opmynsl N-ro 4yjaeHa reoOMETPUYECKON IMPOrpeccum,
CYMMBI TIEPBBIX N WICHOB
44 N300paxeHne 4ieHOB apu(pMETHUECKON U T€OMETPUYECKONW MPOTrpeccHil TOUKaMu Ha
KOOPAMHATHOM INIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAJIBHBIN POCT
4.5 Cno>xHbl€ MTPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
npose
psiemo
ro
Tpedo
BaHHU
|

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUsA
Ha ocHOBe PI'OC

YMeHue onepupoBaTh MOHATUIMH: MHOKECTBO, TIOJIMHOKECTBO, OIEpPAIlUU HAJl
MHOKECTBAMHU; yMEHHE OIEepPUPOBaTh MOHATUSAMU: Tpad, CBI3HBIA Trpad,
JIEPEeBO, IUKJ, MPUMEHATh MX NPHU PEIICHUWU 3a7a4; YMEHHE HCIIOJIb30BaTh
rpaduueckoe mpeacTaBIeHne MHOKECTB Ui OMUCAHUS pPeajbHBIX MPOIECCOB U

SIBIICHUI, TIPU PEIICHUH 3324 U3 APYTHX YIEOHBIX MPEIMETOB

YMeHHe oOmnepupoBaTh IMOHATHSAMHU: OINPEICICHUE, aKCHUOMa, TeopeMa,
JI0Ka3aTeNIbCTBO; YMEHHUE PACIIO3HABATh UCTHHHBIE U JIOJKHBIE BBICKA3bIBAHMS,
IIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS

BBICKa3bIBaHUM

YMeHue onepupoBarh NOHATHSMU: HATypalbHOE YHMCIIO, IPOCTOE U COCTABHOE
YHCII0, AEMMOCTh HaTypaJlbHbIX YHCEN, MPU3HAKU JEIUMOCTH, 1I€JI0€ YHCIIO,
MOJIyJlb YHCIia, OOBIKHOBEHHAs ApOoOb U JAecsTUYHas ApoOb, CTAHIAPTHBIN B
YHClla, PalUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO, apUPMETHUYECKUM
KBaJIpaTHBI KOPEHb;, YMEHHE BBITIOJHATH JEHCTBUS C YUCIaMU, CPABHUBATH U
YIOPSAIOYMBATh YHCIA, MPEACTABIATh YHCJIAa HAa KOOPJAWHATHOM MPSAMOH,
OKpYTJIATh YHWCNA; YMEHHE JellaTh TPUKUIKY U OICHKY pe3yibTara

BBIYUCIIEHUN

YMeHue omnepupoBaTh MOHSATHSIMH: CTENEHb C LEJIbIM IOKa3aTeseM,
apu(MeTHUeCKUil KBaJpaTHBIM KOpPEeHb, MHOTOWIEH, ainredpandeckas IpoOs,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM cTeneHu OoJbllie eIUHUIIBI;
YMEHHUE BBINOJIHATh Pacuy€Thl O (opMysaM, Mpeodpa3oBaHUs LENIbIX, JPOOHO-
palOHAJIbHBIX  BBIPAKEHUH U BBIPAXKEHUH C KOPHIMH, pa3jioXKeHHe
MHOTOYJieHa Ha MHOXHUTEIM, B TOM UHCJIE C HCIOJIb30BaHUEM (HOPMYII

Pa3HOCTU KBAaAPATOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMenue OIICpHUPOBATH NOHATUAMHU: YHUCIOBOC PABCHCTBO, YPABHCHUC C OJIHOI

NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHE




pemiate JIMHEHHBIE W KBaApaTHBIC YypaBHEHUS, JIPOOHO-PAIMOHAIBHEBIE
ypaBHEHHUS C OJHOM IEPEeMEHHOH, CUCTEMbl JBYX JIMHEHHBIX YpPaBHEHUH,
JMHENWHbIE HEPABEHCTBA M X CHUCTEMBbI, KBaJpaTHbIC U JAPOOHO-pAllMOHAIbHBIC
HEPAaBEHCTBA C OJHOW IMEPEeMEHHOM, B TOM YHCJIE NpU PEIICHUH 33434y U3
JpYyruX TPeIMETOB M  NPAKTUYECKUX 3a/lay; YMEHUE HCIOIb30BaTh
KOOPJMHATHYIO MPSAMYI0 U KOOPJAMHATHYIO IIJIOCKOCTh [UIsi HM300pakeHus

pELIEHNUI YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMH: (QYHKUUS, Trpaduk QyHKIUH, HYIU
(GyHKLMH, T[POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHM BO3paCTaHMs,
yObIBaHMS, HAWOOJbIIEE W HAaWMEHbIEE 3HAUYCHUS (PYHKIUU; YMEHHUE
OIEepUPOBATH MOHATHSAMMU: IpsAMasi MPONOPLUUOHANBHOCTD, JIMHEHHAs (yHKLNS,
KBagpaTHuHas  (yHKOHsS, oOpaTHas MPONMOPIHOHAILHOCTh, Hapaboua,
runep0osia; yMeHue CTpOUTh rpaduku QyHKIUH, HCIIOIb30BaTh I'paduKu 1Jis
OIpe/iesieHUs] CBOWCTB IPOLECCOB M 3aBUCUMOCTEH, JUIsl pellleHus 3ajad M3
JIpYyrux y4eOHbIX IPEIMETOB M peallbHOW KHM3HHM; YMEHHUE BBIpaXkaTh

dbopmyraMu 3aBUCUMOCTH MEX]1y BETUUMHAMHI

YMeHue OIICPHUPOBATHL HOHATUAMMU: IOCIICAOBATCIBHOCTD, apI/I(i)MeTI/I‘ICCKaﬂ n
reoMeTpHuyuecKas MIPOrPECCUU; yMEHHE HCIIOJIb30BATh CBOICTBa
MOCJIeIOBATEIbHOCTEH, (OPMYJIBI CyMMBI M OOIIEro YjeHa MPU PEHICHUU

3ala4, B TOM YHUCJIC 3a/la4 U3 JPYTIUX y‘le6HLIX MNpeaAMETOB U peaJIBHOfI KHU3HHU

YMeHue pemiate 3a71a4M pa3HbIX THIOB (B TOM YHCIE Ha MPOLEHTHI, JOJIH U
4yacTH, JBUKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb MOKYIOK W YCIYT,
HAJIOTH, 33/1a4M U3 00JIaCTH yIpaBlIeHUs IMYHBIMU U CEMEWHBIMU (PUHAHCAMHU);
YMEHHUE COCTaBJATh BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI I10
YCIIOBHIO  3aJa4d, MCCIEI0BaTh IIOJy4YEHHOE pEUICHUEe U  OLICHUBAaTh

HpaB,HOHOI[O6HOCTB MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHUSAMH: (UTypa, TOYKA, OTPE3OK, MpsAMas, Jyd,
JOMaHas, Yroj, MHOTOYIOJIbHUK, TPEYrOJbHUK, pPaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TpPEYrOJIbHUKH, NPSIMOYIOJbHBIM TPEYroJbHUK, MEIUaHa,
OucceKkTpruca U BbICOTa TPEYrOJbHUKA, YETBIPEXYTOJNBHUK, Mapajuieorpamm,
pOMO, MPSMOYTONBHUK, KBAJpaT, TPANelus; OKPYKHOCTb, KPYT, KacaTellbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHUE peliaTh 3a7aud, B TOM
quciie U3 MOBCEJHEBHON JKM3HU, HA HAXOXACHUE N€OMETPUUECKUX BEIMYHH C

MPUMEHEHUEM U3YYEeHHBIX CBOMCTB QUryp U (pakToB

10

YMeHue  omnepupoBaTh  NOHSATUSIMH:  PaBEHCTBO  (GUIYp,  PaBEHCTBO




TPEYrOJIbHUKOB; MapauIeIbHOCTh W MEPHEHIUKYISIPHOCTh MPSAMBIX, YIOJl
MEXy MPSMBIMH, NEPIEHIUKYIAP, HAKIOHHAs, MpoeKuus, nogodue ¢uryp,
10J00HBIE TPEYTOIbHUKH, CAMMETPHS OTHOCHTEIBHO TOUKH U IPSMOIA; yMEHUE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U MOA00He (Quryp, nmapauieabHOCTh U

NEPIEHAUKYIISIPHOCTD IIPSMBIX B OKPYKarOLEM MUpE

11

12

13

14

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSIHUE, YroJl (BEIMYMHA YIJIa,
CHUHYC U KOCHHYC YIJla TPEYroJibHUKA), IJI0Ia/1b; YMEHHUE OLIEHUBATh pa3Mephbl
NPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE MPUMEHSTH (OPMYIIbI
nepuMeTpa M IUIOHIAJAM MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAIU
Kpyra, o0beMa MpsSMOYIOJbHOIO MapajUlesieNuNeaa; YMEHHE MPUMEHATh
MIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpuroHomMeTpuyecKHe COOTHOIICHHUS MJSl BBIYHUCICHUS

JUTMH, paCCTOSTHUH, TUTOIIAICH

YMenue u3o0paxkaTh miIockue GUrypsl 1 UX KOMOUHAIMH, IPOCTPAHCTBEHHBIE
¢Gurypsl OT pyKH, C HMOMOULIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX

CpeACTB I10 TCKCTOBOMY WUJIM CUMBOJIBHOMY OIIMCAaHHUIO

YMeHue ONICpUpOBaTh MNOHATUAMHU: TIMPAMOYIroJibHass CHUCTEMa KOOpPJAMWHAT,
KOOpAWHATBl TOYKH, BCKTOP, CyMMa BCKTOPOB, IMPOMU3BCIACHUC BCKTOPA Ha
YHUCJIO0, CKAIIPHOC IMMPOU3BECACHUEC BEKTOPOB;, YMCHHUEC HCIIOJIB30BATHL BEKTOPBI U
KOOpAUWHATHI JJIs NPCACTABICHHUA AAaHHBIX W PCHICHUA 3a4ad, B TOM YUCIIC U3

JPYruX y4yeOHBIX MPEAMETOB U PEeaNbHOM KU3HU

YMeHue onepupoBaTh NOHSTHUSAMU: CTOJOMKOBBIE W KPYIOBBIE TUArpaMMBL,
TaOIUIbI, CpeAHee apudMeTHyecKkoe, MeauaHa, HauOosblllee M HauMEHbIee
3HaueHUs, pa3Max YMCIOBOrO HaboOpa; yMEHHME U3BJIEKaTh, HHTEPIPETUPOBATD
U TpeoOpa3oBbIBaTh HHGOpPMAILNIO, TMPEACTaBIEHHYIO B TabiuIax M Ha
Juarpammax, OTpakarolllylo CBOMCTBA M XapaKTEPUCTUKU PealIbHBIX MPOLECCOB
U SIBJICHMH; YMEHHE pacllO3HAaBaTh M3MEHYMBBIE BEJIWYMHBI B OKpPYXKarOIIEM

MUpE

15

YMeHue omnepupoBaTh  NOHSTUAMM:  CIy4dallHBIH  ONBIT  (CIy4dalHBIN
HKCIEPUMEHT), HJIEMEHTApHOE COOBbITHE (PJIIEMEHTApHBI MCXOJ) CllydyailHOro
OMbITa, CiIydailHOe COOBITHE, BEpPOSITHOCTh COOBITHS; YMEHHME HaXOAWUTh
BEPOSTHOCTH  CIy4YalHBIX COOBITMA B ONBITaX C PaBHOBO3MOXKHBIMHU
JJIEeMEHTApHBIMU  COOBITHSIMH;  yYMEHHME  pemiatb  33Jadyd  METOJIOM
OpPraHM30BaHHOTO mepedopa M C KCIOJIB30BAaHUEM IpaBHJIA YMHOKEHUS;

YMEHHE OLIEHHWBATh BEPOSTHOCTU PEANbHBIX COOBITUH U SIBJICHUN, MOHUMATD




POJIb MPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKpPY)KAIOIIEM
MHPE U B XKHU3HHU; 3HAKOMCTBO C MIOHATHEM HE3aBUCUMBIX COOBITHI{; 3HAKOMCTBO

C 3aKOHOM OOJIBIIINX YKCEIl U €r0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOIAMIMKA W3YYEHHBIH METOA JJs PEUICHHs 3a/lauH,
IIPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, OIMCHIBATH
OTIENbHBIE BBIJAIOLIMECS PE3YJIbTaThl, IOIYYCHHBIE B XOIE Pa3BUTHIA
MaTE€MaTUKU KaK HayK, IPHUBOJUTH IPUMEPHl MATEMATHYECKUX OTKPBITUH U

HX aBTOpPOB B OTECUYECTBCHHOM 1 BCCMHpHOfI HUCTOpUHU




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA

1 Yucna u BBIYUCICHUSA

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

12 OOBIKHOBEHHBIC U JIECATHYHBIC JPOOU, MPOIEHTHI, OCCKOHEYHbIE NEPUOUUCCKUE
. npobu

13 PanmonanbHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YUCIIaMU

14 JlelicTBUTENbHBIE uuCia. ApUpMETHYECKHE Ollepalud C JeHCTBUTEIbHBIMU
- qucIaMu

15 [TpubnuxEHHbIE BBIYMCIEHUS, IMpPABWIIA OKPYIJICHHS, NPUKUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaKEeHHUS

2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

99 Crenenbp c wnenbIM mokazateneM. CrTeneHb C palMOHAJIBHBIM I1OKa3aTeseM.
- CaoiicTBa cTeneHU

2.3 MHorouneHsl

24 Anrebpandeckas 1po0b

95 ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTeneHu. JlefcTBus ¢ apupMeTu4ecKuMHU
. KOPHSIMH HAaTypaJIbHOW CTETICHU
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Ilensie u apoOHO-panMoHaNbHBIE YypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUH

39 Llenmbie m apoOHO-palMOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEH

4.2 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyiia CII0KHBIX MPOLIEHTOB
5 OyHKIMH

5.1. Oynkius, cnocoOsl 3aganust GyHkuu. I'paduk pyakmuu. O61acTe onpeaeneHus




U MHOXeCcTBO 3HaueHud  ¢yHkumu. Hymn  ¢ynkuuu.  IIpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMHA. MaKkcUMyMBl H

MUHUMYMBbI (yHKUMKA. Hawmbomnbiiee u HauMeHblllee 3HaYeHHE (QYHKIUU Ha

MIPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOI U TUIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuk

7.3 MHOTroyrojabsHUKU

7.4 OKpy>KHOCTb U KpyT

7.5 N3mepenue reoMeTpu4ecKux BEITUYHH

7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenpHasi CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomoOunatopuka

8.4 MHosxecTBa

8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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