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MMOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: oHa 0OecTeurnBaeT U3y4eHHE APYTUX JAUCLUUILIMH, KaK €CTEeCTBEHHO-
HAyYHOT0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y o0y4arommxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUsT MaTEeMAaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOUIIECTBE, POJIM MATEMATHYECKOTO MOJEIMPOBAHMUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I afanTallid B COBPEMEHHOM LK(poBOM
obmectBe. M3yuenue anreOpsl oOecrneurMBaeT pa3BUTHE YMEHHs HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUS. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolMXCs: OHM HCIHOJIB3YIOT JAENYKTUBHBIE W
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparuipoBaHue u
anajoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHON ~ 1€ATEIBHOCTH OOYyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 ABJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B crpykType mporpammbl y4eOHOro kypca «Anredpa» st OCHOBHOTO
o01ero o0pa3zoBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEP’KATEIbHO-METOIUYECKUE
JuHuM: «Yucna u BeIUKUCIEHUS», «ANreOpanyecKkue BhIpAKEHUS Y, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUUYECKIX
JVMHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4eOHOro kKypca oOydarouumcs
NPUXOAUTCS JIOTUYECKU PACCYKIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CoaepkaTenpbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JalnbHENIIero U3y4eHHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIMIUXCA
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCIE HAa ypPOBHE OCHOBHOIO O0ILEro 00pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU U HUpPpALMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaroLuxcs
MaTEMaTHYECKOI0 ammnapara, HeoOXOJUMOro jisi PElIeHUs 3ajJad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus Yy4eOHBIM MaTepHal TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BRIpAKEHUH. AnreOpa JEMOHCTPHPYET 3HaUCHHE MaTeMaTHKH Kak
s3pIKa ISl TIOCTPOSHHUS MaTeMaTUYeCKUX MOJENeH, OINMUCAaHUS TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKkKe
JanbHeWIee pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJaJICHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHUS, CIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPUYECTRY.

Copepxanne (pyHKIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJyYeHHE
0o0y4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS. OTIMCAHUS M UCCIIEOBaHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u odmectBe. M3yueHne martepuana CHOCOOCTBYET Pa3BUTHIO Y OO0y4aroluxcs
YMEHHMsI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue, BHOCUT BKJIaJ B (POPMUPOBAHHE
IpeJICTaBICHUIA O POJIM MAaTEMAaTUKH B PA3BUTUU LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKaHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

JpoOGu OOBIKHOBEHHBIE W JECSATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yOOpSAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBUS €
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3apad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpOOU.

CreneHb C HaTypaJlbHbIM T[IOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpE/IeNIeHus, 3anuch 00abmMX uncel. [IporenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHJE MPOLEHTOB. TpU OCHOBHBIC 33aJa4M Ha
IIPOLICHTHI, PEILICHNE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBuUcMMOCTH, B TOM  4ucile T@psMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IlepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOMU. JlomycTumbie
3HA4YEHUs NepeMEHHBIX. [IpeacTaBneHrne 3aBUCMMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBUiia NpPeoOpa3oBaHUS CYMM U
IPOM3BENICHUH, PaBUJIa PACKPBITUS CKOOOK 1 IPUBEICHUS TOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXEHHE MHOTOWICHOB. MOpMyIsbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUsI, PEUICHUWE JIMHEHHBIX ypaBHEHUU. COCTaBJIEHHUE YpPaBHEHHUH IO
YCJIOBHIO 3a7jauu. PereHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPABHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YPAaBHEHHMM C JBYyMs INEPEMEHHBIMU. PenieHue cucreM ypaBHEHHM
crnocoboM moACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM ypaBHEHUM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBble TpOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AbGciucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYIaAMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa Qpynkuuii. Jluneitnas pynkuus, e€ rpaduk. I'papuk pyHkmun
y = [x|. I'paduueckoe perieHre IMHEWHBIX ypaBHEHHWW U CHCTEM JIMHEMHBIX
YPaBHEHHUM.

8 KUIACC

Yucnaa v BIYMCICHUSA

KBanmpatubiit kopeHp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TPUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(MEeTHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPE0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[€fICTBUTEIbHBIC YUCIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YUCIA.

Anrebpandeckue BhIpaKeHUSIAJre0pandecKkue BbIPaKeHust

KBagpaTHbpii  TpEXuieH, pas3ioKEHUE KBAJAPATHOIO  TpEXWwieHa Ha
MHOKUTEJIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO aireOpandeckoi apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJIeHHe aireOpandyeckux JIpoOeH.
PanrionanbHbIe BhIpaXKEHUS U UX MPEOOpPa3OBAHUE.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmylna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienrne ypaBHEHHH, CBOIAIIMXCS K JJMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-palOHATBHBIE YPABHEHHUS.

['padmyeckas uHTEpIpeTals YpaBHEHUN C JIBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMS IIepeMEHHBIMHU. [IpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Petienre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C OHON NEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKUMNPYHKIUHA

[Tonsitue ¢ynkuu. OOnIacTs omnpeAeneHuss U MHOXKECTBO 3HAYCHHN
byukiuu. CiocoOsl 3a1aHus GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1Mo €€ rpaduxy. IIpumeps
rpadukoB GYHKINMA, OTPaXKAIOIIKUX PEATIbHBIE MPOLECCHI.



OyHKIUY, OMHUCHIBAIOIINE TNPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHKmun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
peluIeHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanbHbie 4Kcna, UppallMOHAIbHBIE YHCIAa, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHble aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHACIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIleM MHUpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienrue ypaBHEHNU M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBangparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUNM TPETbEU M 4ETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune npoOHO-palMOHaIbHBIX ypaBHEHHMU. PelieHue TEKCTOBBIX 3azady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU M ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM I1ByX ypaBHEHHM,
OJIHO W3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
VHTEPIPETALNs] CHCTEMbl YPABHEHUN C IBYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NHEpeMeHHOU. PemeHue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOW. KBaaparHeie HepaBeHCTBaA.
I'padmyeckas MHTEpIpETAalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKIMHPYHKUUHA

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEpPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadoJIbL.

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



Yucnosele  MOCHENOBATENBHOCTUYMCIOBBIE  MOCAEA0BATEIbHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEI0BATEIBHOCTH
pekyppeHTHOH popMyoit u hopMyJol 1-ro WiIeHa.

ApudmeTrnueckass U reoMmeTrpuueckas nporpeccuu. QopMmyinbl n-ro YieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrPeCCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TE€OMETPUUYECKOW IMpPOTpeccHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CoHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl  yd4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKJaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCELICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSHKEHUH BCEW KU3HU MJS YCHEHIHOM Mpo¢ecCHOHAIbHON
NEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/1ay, PELICHUM, PacCyX ACHHUH, YMEHHIO BUJAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTALlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOmiecTBa, TMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cCQepbl 4YelloBEYECKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU U PAa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpeJICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPblI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  NHUTAHUE,
cOamaHCUpOBAaHHBI PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3amad
B 00JIACTH COXPaHHOCTH OKpPY)KAIOLIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB W
OLICHKM WX BO3MOXKHBIX TMOCJEICTBUN MJI OKpPY)KAIOIIeW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JECWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHLIUH U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIupOBaTh UJIEH, TOHITHS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOMIMH KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAEMbIe pEIICHUsT W ACUCTBUs, (OPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornyeckue aeiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (HOpMyIUpOBaAThH
ONpENCICHUSI  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCJIOBHBIE;



BBIBJIIT ~ MATEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPIKICHUSX,
npemjiaraTh  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTALMI0, I[PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;
BbIOMpaTh CMoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApMAHTOB pEUICHMs, BHIOMpaTh HauboNee MOAXOAAIMIUNA C y4ETOM
CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
¢bopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

OPOBOJIUTH [0 CAMOCTOSATENIBHO COCTABIEHHOMY IUIAHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy CoO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHUSI U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIIEI0BAaHMs, OLICHWBATH JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKEe BBIIBUTATH
IPENOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM3OBITOYHOCTh HH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JJISl pEeLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUsS HH(POpPMALMM MU WIUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM rpadukod U ux
KOMOHMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYK/1aeMOU TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHusl, COMOCTABISATH CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHUanora, oOHapy>KMBaTh Pa3liMud€ U CXOACTBO MO3UIUH, B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTa,
UCCIICJIOBaHMSI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W HUCHOJb30BaTh  MpPEUMMYyIIeCTBA  KOMaHJIHOM U
UHIUBUYAIbHOM pabOThl TpPHU PEIICHWH YYEOHBIX MaTEMaTUYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHON pabOThI, pacmupenensaTh BUIbI padOT, JIOTOBapHUBATHCS,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIpYNNoBbIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOK YacTb
paboThl U KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMH KOMaH/bI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJITOPUTM PEUICHMs 3aaud (MU €ro
4acTb), BbIOMpaTh CHOCOO pEHIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTpOJIL, IMOIUOHAJIBHbIN HHTEJIEKT:

BJIaJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISL Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTUHYeCKON 3aauu;

NPEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHLCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JESITEILHOCTH MOCTABICHHON 1ENIU
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS UM HEIOCTIKCHUS 1IENH,
HAXOJIUTh OIMMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 Kjacce OOydaroIIMKCA MOJIYYHUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYMCICHUSA

BoimonusaTe, codyeras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHHsS YHCIOBBIX BBIPAXKEHUMN, NMPUMEHSTH pa3zHOOOpa3HbIE
Croco0bl U MPUEMBI BBIYMCICHUS 3HAUYEHUN OPOOHBIX BBIPAKEHUI, COJEpKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTe OT OnHOM (POPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYID B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasTh YKcIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYMCICHUN, OLICHKY 3HAYEHUN
YHUCJIOBBIX BBIPAXEHUU. BBINOIHATE NEHCTBUSA CO CTENECHSIMH C HATyPaJIbHBIMU
IIOKa3aTeJISIMU.

[IpuMeHATh  NpPU3HAKK  JCIMMOCTH, PpAa3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpakTHKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBS3aHHBICE C OTHOILUECHUEM
BEJIMYMUH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLIEHTAMM, WHTEPIPETHPOBATH
pe3ynbTaThl PEIICHUs 33a4 ¢ Y4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuraa.

Haxomute 3HaueHHs OyKBEHHBIX BBIPAKECHHM NpPU 3aJaHHBIX 3HAUCHUSX
NIEPEMEHHBIX.

BeimonHATe  npeoOpa3oBaHUs — LEIOrO  BBIPAXKEHHS B~ MHOTOWIEH
IPUBEICHUEM TIOJOOHBIX CIaraéMbIX, pACKPBITUEM CKOOOK.

BBINONMHATE yMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBbI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyILIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHWTENs, TPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOXKEHUS.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3jInUHbIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON PAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJdbHBIMU IIOKA3aTEISAMM JUIS
IpeoOpa30BaHuUs BIPAKECHUII.



YpaBHeHMs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSs NpaBuia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepaTs, siBasercs
JIM YHUCJIO KOPHEM YPAaBHEHHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUHM U UX
CUCTEM.

[Tonbupate mnpuMepsl Map 4YHUCEN, SBIAIOIMIUXCS PEIICHUEM JUHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTU IpadUK JIMHEWHOIO YypaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, IOJIb3YSACh TIpaUKOM, MNPUBOJIUTH IMPUMEPHI PEIICHUS
yYpaBHEHHUSL.

Pemate cuctemsl IByX JMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocTaBnATe M pellaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJa4d, WHTEPHOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN PE3YyJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOILNE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YMCIOBBIE IPOMEKYTKN Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINH Yy = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENILHOCTD, BpEMsl, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaguueckuii cnocod MpeACTaBICHUsS M aHaIM3a MHPOpMaLUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPaUKOB peabHbIX IPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce o0OydYaromuiics MONMYYUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcronb30BaTh HadaJIbHBIE IPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YyYCJla TOYKaMHA Ha KOOPJAWHATHOU IPSAMOU.

[TpumeHsTh TOHATHE apU(METHUYECKOrO KBAJPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIONb3Yys NP HEOOXOAMMOCTH KaJIbKYJSATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPKALIUX KBAaApAaTHbIE KOPHU, HCIIOJIb3YS
CBOWCTBA KOPHEMU.



Hcnonp30BaTh 3amucu OONBIINX M MAJBIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeilt u creneHeit uncna 10.

AsredpanyecKue BbIpaKeHUs

[IpuMEHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa30BaHus BbIpAXKEHUH, COJEPKAIIUX CTEIICHH C LIEJIBIM MOKa3aTeseM.

BrIMOMHATE TOXIIECTBEHHBIC MPEOOpa30OBaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U aNreOpandecKuMu ApOOsiMHu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pelICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Peumiats nuHEHbIE, KBaipaTHbIC YpAaBHEHUSI U PallMOHAJIbHBIE YpPaBHEHMS,
CBOJISALLIMECS K HUM, CUCTEMBI IByX YPAaBHEHHI C IBYMS IIEPEMEHHBIMH.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHni (YCTaHaBIUBAaTh, UMEET
JU YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIIHM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOW (HOPMYIMPOBKU 3ajauu K €& anreOpanyecKou
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yibTarT.

[IpuMeHsATh CBOWCTBA YMCJIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OICHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpa@uyuecKkyo WUIIOCTPALIMI0 MHOXXECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BaTh (PYHKITMOHAILHBIE TIOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBOM
byHkiuu 1o e€ rpaduky.

K koniy oOyuenus B 9 kjacce oOydarouuiics MOMYYUT CIEIYIOUIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHAIbHBIE YUCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS C  pallMOHATBHBIMH  YHCIIAMH,
coyeTass YCTHbIE U IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHAIbHBIMU YUCIAMU.



HaxonuTte 3HaueHMst CTENmEeHEM C LENbIMHA MOKAa3aTelsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHKCIA, BBINOJHATh MNPUKUAKY pe3yJbTara
BBIYMCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIC YPAaBHEHUS, YPABHEHUsS, CBOIAIIMECA K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIEHBIE YPABHCHHSI.

Pemate cuctembl ABYX JIMHEMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JINHEHUHBIM.

Pemate TekcTOBbIE 3aayu  aNreOpamyecKUM CHOCOOOM C  MOMOUIBIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUU C JBYMS IIEPEMEHHBIMM.

[IpoBOAMTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C IPUMEHEHUEM TpadUuecKuX MpeIcTaBleHu (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300pa’KaTh
pPEIICHUE HEPABEHCTB HA YMCIIOBOW NPSIMOM, 3alMCHIBATh PELICHUE C MOMOUIIBIO
CHMBOJIOB.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aIMChIBATh PEHIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBath (yHKUMM W3y4eHHBIX BHJIOB. [loka3piBaTh cXxeMaTHYECKU

pacnojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QpyHKUMN Buaa: y = kx, y
=kx+b y=4kix, y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03()PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh U M300pakaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
OIMCHIBATh CBOMCTBA KBaIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

PacniozHaBath kBajpaTHUHYr (QYHKLHIO O (opMyIie, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOC/I€10BATEILHOCTH H IPOrPeccuu

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 IPOTPECCUU NpHU
PasHbIX CIOCO0AX 3a7aHMsl.

BbINONMHATE  BBIYMCIEHUS C  HCIOJIB30BaHHEM (GOpMYyaT nN-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBAaTEIbHOCTH TOYKAaMHU Ha KOOPIWHATHOU
IUIOCKOCTH.



Pemath 3amauun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEILHOCTSIMH, B TOM
YUCIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIB30BAHUEM KaNBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeluncieHus. PalimoHanbHbIe ’5 | bubmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
2 AnreOpanueckre BIpaxKeHUS 27 1 hitps://m.cdsoo.ru/ 7415690
bubmunoreka LIOK
3 Y PaBHCHHsI H HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
4 Koopmunaret i rpaduicu. Gymicin 24 ! https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> Tosroperue u 0bobmenne 6 ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
bubmunoreka LIOK
1 Yucna u Beruncnenus. Kpaaparasie KOpHU 15 hitps://m.cdsoo.rw/7f417af
) Uucna u BeraucieHus. CTEIEHD ¢ IEIbIM 7 bubmunoreka LIOK
I10Ka3aTeyieMm https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAXKECHHUS. 5 1 bu6nuorexa LIOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BRIpaKCHUSI. 15 1 bu6nuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 | bubmmoreka [JOK
YpaBHECHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6nuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 12 1 hits://m.cdsoo.rw/7f41 Taf
but6mmoreka [IOK
) .
8 YHKILHH. OCHOBHEIC OHATHA > https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
) 4
? yHicun. qucaosbe GynKimm ? https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
10 I1 0006 6 2
OBTOPCEHHC 1 ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undposbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
1 Yucna v Beiunciienus. JleicTBUTEIbHbBIS 9 bubmuorexa [JOK
quciaa https://m.edsoo.ru/7f419d08
) YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexka [HOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI 14 | bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
Bbu6nuoreka [JOK
> Py 16 ! https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 UucnoBble MOCIEI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 13 1 Bbubnmuoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







ITIOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Jlara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bceero u3ydyeHusi o0pa3zoBaTelbHbIE
padoTbI padoThI
pecypcsl
1  MNoHATMe pauMoHaNbHOro YMcna 1
5 ApudmeTmnyeckme AencTBua ¢
paLMOHaNbHBIMU YNCTAMM 1
3 ApudmeTnyeckmne AemncTeua ¢
paLMOHaNbHbIMKU YNCAMM 1
4 ApudmeTnyeckune aencrema c
paLMOHaNbHbIMKU YNCAMM 1
ApudmeTnyeckune aencrema c
5 | paumoHanbHbIMK Yncnamm/BxoaHol Bpes 1 1
3HaHWI
AHanun3 owmnboK BXOAHOTO Cpe3a 3HaHUIA.
6 ApudmeTnyeckme aencTens c 1
paLMOHaNbHBIMKU YNCIAMM
; CpaBHeHue, ynopsagounsaHune
paLMOHaNbHbIX Yncen 1
g CpaBHeHue, ynopsagounsaHune
paLMOoHaNbHbIX Yncen 1




CpaBHeHue, ynopagoinsaHume

9
pPauUMOHaNbHbIX Yucen
10 BykBeHHble Iiblpa)-KeHMﬂ. OpHouneH u ero BuGmorexa [IOK
CTaHAAPTHEIN BUA. https://m.edsoo.ru/7f4211de
1 MNepemeHHble. [lonycTUMmble 3HaYeHUsA BuGmorexa LIOK
NEPEMEHHBIX https://m.edsoo.ru/7f421382
12 | dopmybl bubmuoreka [{OK
https://m.edsoo.ru/7f42154¢
13 | dopmybl bubmuoreka [{OK
https://m.edsoo.ru/7f4218be
MpeobpasoBaHne BYKBEHHbIX BbIPaXKEHWN,
14 | packpbiTWe CKOBOK 1 NpuBeseHne
Nnogob6HbIX cnaraemblix
MpeobpasoBaHMe BYKBEHHbIX BbIPaXKEHWN,
15  packpbiTUe CKOHOK 1 NpuBeseHne
Nnogob6HbIX caraemblix
MpeobpasoBaHne BYKBEHHbIX BbIPaXKEHWN,
16 | packpbiThe cKOHOK 1 NpuBeseHne
Nnogob6HbIX cnaraemblix
MpeobpasoBaHne BYKBEHHbIX BbIPaXKEHWN,
17 | packpbiThe ckoboK 1 NpuseseHne
Nofo6HbIX cnaraemblix
18 KoHTponbHana paboTa 1 no teme

"PaumoHanbHble yncna"




AHanns3 oWMBOK KOHTPOAbHOM paboThbl 1.

19 YpaBHeHWe, NpaBuaa Npeobpa3oBaHUs
YPaBHEHWsA, PaBHOCU/IbHOCTb YPaBHEHMWI
JInHeMHoe ypaBHeHWe c 0gHOM
20 nepemMeHHOW, pelleHne TNHENHbIX
YypaBHEHW
JInHeiHoe ypaBHeHWe c 0gHOM
21 nepemMeHHOW, pelleHne TNHENHbIX
YypaBHEHW
JInHeMHoe ypaBHeHWe c 0gHOM
22  nepemMeHHOWN, pelleHne TNHENHDbIX
ypaBHEHW
23  PeweHue 3a4a4 C MOMOLLbIO YPaBHEHUM
24  PeweHue 3a4a4y C MOMOLLbIO YpaBHEHUM
25 PeweHue 3a4a4 C NOMOLLbIO YPaBHEHUM
26 PeweHuMe 33434 C NOMOLLBIO YPaBHEHWIA bubnunoreka [IOK
https://m.edsoo.ru/7f41feec
27 | CTeneHb C HaTypasibHbIM NOKasaTesnem
28 | CreneHb C HaTypasbHbIM MNOKa3aTesiem
29 | CreneHb C HaTypasibHbIM NOKasaTesnem
30 CreneHb C HaTypanbHbIM NOKa3aTeNem bub6mmorexa LIOK

https://m.edsoo.ru/7f4237fe




31 CreneHb c HaTypa/bHbIM MOKa3aTesem bubnunoreka [IOK
https://m.edsoo.ru/7f4239de
3 CBoiicTBa CTENEHU C HaTypasbHbIM Bu6muorexa LIOK
nokasarenem https://m.edsoo.ru/7f41fafa
33 CBoWicTBa CTEMEHU C HaTypaibHbIM Bu6nuorexa LIOK
nokasarenem https://m.edsoo.ru/7f41£d70
34 CBoWicTBa CTEMEHU C HaTypaibHbIM
nokasartesniem
35 | MHoro4neHsbl
36 MHorouneHs.l bubnunoreka [IOK
https://m.edsoo.ru/7f421382
37 CnoskeHue, BbluMTaHME, YMHOMKEHME Bu6nuorexa LIOK
MHOTo4NEeHOB https://m.edsoo.ru/7f42154e
38 CnoskeHue, BbluMTaHME, YMHOMKEHME Bu6uorexa LIOK
MHOTo4NEeHOB https://m.edsoo.ru/7f4218be
39 CnoskeHue, BbluMTaHME, YMHOMKEHME Bu6miorexa LIOK
MHOro4n€eHoB https://m.edsoo.ru/7f42276¢
40 CnoskeHue, BblUMTaHME, YMHOMKEHME Bu6miorexa LIOK
MHOro4n€eHoB https://m.edsoo.ru/7f422930
41 | Pa3noxeHne MHOTOY/IEHOB Ha MHOXUWTENN bubnnoreka IIOK
https://m.edsoo.ru/7f422af2
42  Pa3nokeHue MHOroYneHoB Ha MHOMUTENU bu6motreka LIOK

https://m.edsoo.ru/7f422cc8




43 | dopmMy/bl COKPALLEHHOTO YMHOMEHMSA bubnunoreka [IOK
https://m.edsoo.ru/7f422fca

44  DopMyNbl COKPALLEHHOTO YMHOMKEHUA Bubmuotexa [JOK
https://m.edsoo.ru/7f423182

45 | ®opmynbl COKPALLEHHOTO YMHOXKEHWNSA bu6mmorexa LIOK
https://m.edsoo.ru/7f42432a

46 | ®opMynbl COKPALLEHHOTO YMHOXKEHWSA bu6mmorexa LIOK
https://m.edsoo.ru/7f42464a

47 | dopmMynbl COKPALLEHHOTO YMHOMKEHUSA bubnunoreka [IOK
https://m.edsoo.ru/7f424¢12

48 | Pa3noxeHne MHOro4YNeHOB Ha MHOXNUTENN bubnunoreka [IOK
https://m.edsoo.ru/7f424£d2

49 | Pa3s/ioeHWe MHOTOUIeHOB Ha MHOXUTENN bu6nuoreka [IOK
https://m.edsoo.ru/7f4251d0

50 I}I(OHTpom:Haﬂ pabota 2 no TEM:L' Bu6nuorexa LIOK

Anrebpaneckue BbipaxeHs https://m.edsoo.ru/7f423312
AHann3 oWNBOK KOHTPObHOM paboThbl 2.
51 PelweHMe OCHOBHbIX 33434 Ha Apobu,
NPOLEHTbI U3 peanbHON NPaKTUKK

52 KoopgurHaTa TOYKM Ha NpamMmoi

53 | Yucnosble NpoOMeEKYTKM

54 ' Yucnosble NpomerKyTKM

cg PaccTosiHMe mexay ABYMS TOUKaMM Bu6muorexa LIOK

KOOPAMHATHOM NPsAMOM

https://m.edsoo.ru/7f420482




PaccToaHue mexay ABymMA TOYKamu

56 - o
KOOPAMHATHOM NPAMO

57 MpamoyronbHas cuctema KoopauHaT Ha Bu6mmotexa [IOK
NAOCKOCTH https://m.edsoo.ru/7f42064¢

5g MpamoyronbHas cucTema KoopauHaT Ha Bu6mmotexa [IOK
NNAOCKOCTH https://m.edso0.ru/7f420806

59 Mpumepsbl rpaduKoB, 3a4aHHbIX Bu6muoreka [JOK
dopmynamm https://m.edsoo.ru/7f4209a0

€0 Mpumepbl rpaduKoBs, 3aaaHHbIX Bu6uoreka [OK
dopmynamm https://m.edsoo.ru/7f420e6e

61 Mpumepbl rpaduKoBs, 3aaaHHbIX Bu6uoreka [OK
dopmynamm https://m.edsoo.ru/7f427¢32

- YreHune rpad)vlr(os peasnbHbIX Bu6muoreka [JOK
3asucnmocTen https://m.edsoo.ru/7f427e8a

63 YreHune rpacbleOB peanbHbIxX Bu6muoreka [JOK
3asucnmocTen https://m.edsoo.ru/7f42836¢

64 TNoHaThe PyHKuMn

65 Tpaduk pyHKUMHK

66 CsolicTBa GYHKUMI

67 CsoiicTBa GyHKLMI bubmunoreka LIOK

https://m.edsoo.ru/7f4284de




68 CsolcTBa GyHKUMM bu6mmoreka [IOK
https://m.edsoo.ru/7f42865a
69  JInHenHaa GyHKLMA bu6mmorexa LIOK
https://m.edsoo.ru/7f4287d6
70  JluHenHas byHKUMA
71 MocTpoeHune rpadurKa TMHENHON PYHKLUN
72  TMocTpoeHue rpaduKa NMMHENHOM GYHKLMUM Bubmuotexa [JOK
https://m.edsoo.ru/7f421044
73  TpaduK dyHKUMK Y =|X| bubnuoreka HOK
https://m.edsoo.ru/7f41de76
74  TpaduK dyHKUMK Y =|X| bubnunoreka HOK
https://m.edsoo.ru/7f41dff2
75 KoHTponbHas paboTa 3 no teme
"KoopauHaTbl 1 rpadmkn. PyHkumm"
AHanns oWMBOK KOHTPOIbHOM paboThbl 3.
76 PelueHMe OCHOBHbIX 33724 Ha Apobu,
NPOLEHTbI U3 PeanbHOMN NPaKTUKK
27 JluHeiHoe ypaBHeHUe ¢ gByms
nepemeHHbIMU U ero rpapuk
28 JluHeiHoe ypaBHeHUe ¢ gByms BuGmuorexa LIOK
NepemMEHHLIMA U ero rpaduk https://m.edsoo.ru/7f41e16e
29 Cuctema ABYyX IMHENHbIX YPaBHEHWUI C Bu6nuorexa LIOK
ABYMA NEPEMEHHBIMN https://m.edsoo.ru/7f41e42a
80

Cuctema ABYX IMHENHbIX YpaBHEHWUI C

bu6moreka [IOK




AByMA NepemeHHbIMU

https://m.edsoo.ru/7f41e8a8

81

Cuctema ABYX MHENHbIX YPAaBHEHWI C
ABYMA NepemeHHbIMM

bubmunoreka LIOK
https://m.edsoo.ru/7f41ed80

82

Cuctema ABYX MHENHbIX YPAaBHEHWI C
ABYMA NepemeHHbIMM

83

PewweHune cuctem ypaBHeHMA

84

PewweHune cuctem ypaBHeHMA

bubmunoreka LIOK
https://m.edsoo.ru/7f41ea24

85

PeweHune cuctem ypaBHeHM i

86

PeweHune cuctem ypaBHeHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41ef06

87

PeweHune cuctem ypaBHeHM i

88

KoHTposibHana paboTa 4 no teme
"JInHenHble ypaBHEeHUS"

bubmunoreka LIOK
https://m.edsoo.ru/7f41£078

89

AHanns oWMBOK KOHTPOIbHOM paboTbl 4.

PelueHne oCHOBHbIX 3aaa4 Ha aApobu,
NPOLEHTbI U3 peanbHON NPaKTUKK

bubmunoreka LIOK
https://m.edsoo.ru/7f41f1fe

90

PeweHMe OCHOBHbIX 3a4a4 Ha ,Cl,p06l/l,
NpPpoOUEeEHTbI N3 peaanoﬁ NPaKTUKN

bubmunoreka LIOK
https://m.edsoo.ru/7f427282

91

anI3HaKVI AeNNMOCTHN, Pa3NoXKeHUA Ha
MHOXWNTENN HaTypabHbIX YuCen

but6mmoreka [IOK
https://m.edsoo.ru/7f427412

92

MpU3HaKN 4eNMMOCTH, PA3/IOXKEHUA HA

bu6mmoreka [IOK




MHOXWUTENIM HATYpPaJ/ibHbIX YHNcCen

https://m.edsoo.ru/7f426d1e

PeanbHble 3aBucnumocTu. Mpamasa u

93
obpaTHas NPonopLMOHaNbHOCTH

94 PeanbHble 3aBucnumocTu. Mpamasa u
obpaTHas NponopLMOHaNbHOCTU

95 PeanbHble 3aBncmmoctu. MNMpamas n
obpaTHas NponopLMOHaNbHOCTU

96 PeanbHble 3aBncmmoctu. MNMpamas n BubmmoTeka [IOK
obpaTHas NPOMOPUMOHa/IbHOCTH https://m.edsoo.ru/7f41£50a
MNoBTOpEHME OCHOBHbIX NOHATUI U

97 | meToA0B Kypca 7 Knacca, 06obuieHune bu6mmoreka [IOK
3HaHU https://m.edso0o.ru/7f429¢c6¢
MNMoBTOpEHNE OCHOBHbIX NOHATUIA U

98 | meToA0B Kypca 7 Knacca, 06obuieHune bu6mmoreka [IOK
3HaHU https://m.edsoo.ru/7f42932

99 WTtorosasn j(OHTpO}'II:Haﬂ pabora / Bu6miorexa I[OK
Bcepoccuiickaa npoBepoyHan paboTa https://m.edsoo.ru/7f42a0e0
AHann3 oWMBOK KOHTPO/IbHOM PaboThl.

100 MNMoBTOpEHNE OCHOBHbIX NOHATUIA U BuGmuorexa LIOK
MeTo/08B Kypca 7 knacca, 0bobuienme https://m.edsoo.ru/7f42a27a
3HaHUM

101 [MoBTOpEeHMe OCHOBHbIX MOHATUI 1

MEeTO0B Kypca 7 Knacca, 06o6ueHne




3HaHUM

nOBTODEHME OCHOBHbIX NOHATUI U

102  meTomdoB Kypca 7 Knacca, obobuieHue | bubmunoreka LIOK
3HaHUM https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




8 KUIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIe HH(POBbIE

Ne n/m Tema Ypoka KOHTpoJH,H[,]e HpaKaneCKne 06pa30BaTeﬂbele
Bceero
padoThI padoThI pecypchbl
MoBTOpPEHNE OCHOBHbIX MOHATUI U
MeToA08B KypcoB 7 Knacca, 0606uieHme 1
3HAHW
MoBTOpPEHNE OCHOBHbIX MOHATUI U
MeToA08B KypcoB 7 Knacca, 0606uieHme 1
3HaHWI
MoBTOpPEHNE OCHOBHbIX MOHATUI U
MeToA08B KypcoB 7 Knacca, 0606uieHme 1 1
3HaHWI/ BxoaHoM cpes 3HaHui
AHanun3 owmnboK BXOAHOTO cpe3a 3HaHUA.
. bubmuoreka [IOK
Yumcnosble HEPABEHCTBA U UX CBOMCTBA 1 https://m.edsoo.ru/7f42¢692
Yucnosble HepaBEHCTBA M UX CBOMCTBA 1 butnnoreka [JOK
https://m.edsoo.ru/7f42¢840
HepaBeHCTBO C 04HOM NepemMeHHOoM 1
JInHeHble HepaBeHCTBa C O4HOM
. 1 Bbubnmoreka [JOK
NEPEMEHHOM 1 X pPELLEHNE https://m.edsoo.ru/7f42cb88
JInHeMHble HepaBeHCTBa C O4HOM
. 1 bubmuoreka [IOK
NEPEMEHHOM 1 X pPELLEHNE https://m.edsoo.ru/7f42cd2¢




JInHeHble HepaBeHCTBa C O4HOM

9
NepemMeHHo’ 1 UxX peLleHne
Cuctembl INHEMHbIX HEPABEHCTB C OA4HOM
10 . butmmoreka [JOK
MEPEMEHHOM 1 X pELLIEHNE https://m.edsoo.ru/7f42c9¢4
CuCcTeMbl IMHENHbIX HEPABEHCTB C OAHOM
11 . bubmuoreka [IOK
NEPEMEHHOM 1 X pPELLEHNE https://m.edsoo.ru/7f42c9¢4
1 CuCcTeMbl IMHENHbIX HEPABEHCTB C OAHOM
nepemMeHHon N Ux pelueHune
MN306pakeHne peLleHns TMHEeNHOoro
13 | HepaBEHCTBA M UX CUCTEM Ha YMCIOBOW
npsimom
N306parkeHne peleHns IMHeNHOro
14 | HepaBEHCTBA M UX CUCTEM Ha YMCIOBOW
npsimom
15 KoHTposibHana paboTa 1 no Temam
"HepaBeHcTBa. CucTEMbI ypaBHEHUI"
16 AHanns oWMBOK KOHTPObHOM paboThbl 1.
CTeneHb € LenbiM NoKasaTesiem
CraHAapTHaA 3anmcb Ymcna. Pasmepol
0b6BEKTOB OKpy:Katowero mupa (ot
17 | anemeHTapHbIX YaCTUL, O KOCMUYECKMX

06BbEKTOB), ANNTENBHOCTb MPOLLECCOB B
OKpY»KatoLem mupe




18

CBoICTBa CTENEHM C LLeN1IbIM NMOKa3aTteem

19 | CBoicTBa CTEMNEHM C LLe/ibiM MOKa3aTeiem

20 CeoWcTBa CTEMEHM C LeNIbiIM NOKa3aTenem Bbubnmoreka [{OK
https://m.edsoo.ru/7f43d6d6

21 CBoWicTBa CTEMEHMU C Le/IbiM NoKasaTtenem Bbubnmoreka [{OK

https://m.edsoo.ru/7f43d6d6

22

CBoOICTBa CTENEHU C LLeN1IbIM NMOKa3aTtesiem

23

KBagpaTHbIit KOpeHb U3 YMcia

24

ApndMeTUYECKMIN KBaAPaTHbI KOPEHb

25

YpaBHeHue Bnaa x> = a
p A

26

MoHATHe 06 MppaUMOHaNbHOM Yuce

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d452

27

HdecatnyHble NpnbanKeHUs
MPPaLMOHANbHbIX YMCen

Bubnunorexa [JOK
https://m.edsoo.ru/7f42ecaaa

28

HdecatnyHble NpnbanKeHUs
NPPALMOHANbHBIX YMCen

29

[elicTBUTeNbHbIE YMCAa

30

CpaBHEHVIe AEﬁCTBMTEHbeIX ypucen

31

CpaBHeHue AGVICTBMTeﬂbeIX yucen

32

CeolicTBa apndMeTUYECKUX KBaapaTHbIX
KOopHel




CeolicTBa apnudPMeTUYECKUX KBaapaTHbIX

33 .
KOpHeW

34 MpeobpasoBaHUE YMCIOBbLIX BblPaXKeHUN,
coAeprKalLmx KBagpaTHbIE KOPHM
Mpeobpa3oBaHUE YUCNIOBbLIX BbIPAXKEHUIA,

35 peobp P bu6mmoreka [JOK
COAEPHALUMX KBAAPATHBIE KOPHU https://m.edsoo.ru/7f42d862
Mpeobpa3oBaHUE YMCIOBbLIX BbIPaXKEHUIA,

36 peobp P bu6mmoreka [JOK
COAEPKALLMX KBAAPATHBIE KOPHM https://m.edsoo.ru/7f42d862
MpeobpasoBaHUe YNCAOBbIX BblpaXKeHWiA

37 peobp 7 P ’ butmmoreka [JOK
COAEPHALUMX KBAAPATHBIE KOPHU https://m.edsoo.ru/7f42dd26

38 KBagpaTHbIl TpéxuneH butnmoreka [JOK

https://m.edsoo.ru/7f42ded4

39 KBapgpaTHbIl TpExuneH butnmoreka [JOK

https://m.edsoo.ru/7f42e0be
PasnoxeHune KBaapaTHOro TPEXYEHA Ha

40 N APATHOTO TREXAA Bbubnunorexa [JOK
MHOXUTENN https://m.edsoo.ru/7f42e262

a1 PasnoxeHue KBagpaTHOrO TPEXYAEHA HA
MHOXUTENN
KoHTposibHana paboTa 2 no Temam

42  "KBagpaTHble KOpHU. CTeneHw.

KBagpaTHbIii Tpexunen"
AHanns oWMBOK KOHTPOIbHOM paboThbl 2.
43 P P bu6mmoreka [JOK

KBagpaTHoe ypaBHeHue

https://m.edsoo.ru/7f42£d38




44

HenonHoe KBa4paTtHOEe ypaBHEHWNE

bubnunorexa [JOK
https://m.edsoo.ru/7f42£d38

45 | HenonHoe KBagpaTHOe ypaBHeHUE bubmuoreka [IOK
https://m.edsoo.ru/7f42ec80
46 = dopmyna KOpHel KBaapaTHOro ypaBHEHMA butnmoreka [JOK
https://m.edsoo.ru/7f42eela
47 = dopmyna KopHel KBaApaTHOro ypaBHEHUA butnnoreka [JOK
https://m.edsoo.ru/7f42eela
48 = dopmyna KOpHel KBaapaTHOro ypaBHEHMSA bu6mmoreka [JOK
https://m.edsoo.ru/7f42eela
49 Teopema Bueta butnnoreka [JOK
https://m.edsoo.ru/7f42f158
50 Teopema Bueta bu6mmoreka [JOK

https://m.edsoo.ru/7f42£3£6

51

PelieHne ypaBHEHW, CBOAALLUXCA K
KBagpaTHbIM

butnnoreka [JOK
https://m.edsoo.ru/7f42f5a4

52

PelieHne ypaBHEHW, CBOAALLUXCA K
KBagpaTHbIM

Bubnunorexa [JOK
https://m.edsoo.ru/7f42fef0

53

PeleHre TEKCTOBbIX 33434 C MOMOLLbHO
KBaApPaTHbIX YPaBHEHUI

bu6mmoreka [JOK
https://m.edsoo0.ru/7f430076

54

MpocTeiiwmne ApobHO-paLMOHa/bHblE
YpPaBHeHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢c542

55

MpocTeiwmne Apo6HO-paLMOHabHble
ypaBHeHUA

butnnoreka [JOK
https://m.edsoo.ru/7f43¢3d0

56

PelleHne TEKCTOBbIX 33434 C MOMOLLbHO
KBaApaTHbIX YpaBHEHWI

Bubnunorexa [JOK
https://m.edsoo.ru/714328c6




KoHTponbHas paboTa 3 no teme

57, N Bbutmmoreka [JOK
KBaapaTHble ypaBHeHnA https://m.edsoo.ru/7f432bb6e
AHanu3 ownBOK KOHTPOJIbHOM pPaboThbl 3.

58 7 Thor pabor butmmoreka [JOK

Anrebpanyeckan Apobb https://m.edsoo.ru/7f42f75¢
ONYCTUMbIe 3HAYEHUA NepeMeHHbIX,

59 Aony P bu6mmoreka [JOK

BXO4ALLMX B anrebpanyeckne BbiparkeHus hitps://m.edsoo.ru/7f42£8£6
ONYCTUMbIE 3HAUYEHUA NepeMeHHbIX,

60 Aony P bu6mmoreka [JOK
BXO4ALLMX B anrebpanyeckne BbiparkeHus hitps://m.edsoo.ru/7f4301£2
OcHOBHOE CcBOMCTBO anrebpanyeckom

61 TBO ANredp butmmoreka [JOK
Apobu https://m.edsoo.ru/7f433c12

62 CokpalweHue gpobeit butnmoreka [JOK

https://m.edsoo.ru/7f433d84

63 CokpalleHue apobeit

64 CokpalweHue gpobeit

65 CnoKeHue, BblYMTAHME, YMHOKEHWNE U
AeneHue anrebpanyeckux apobeit

66 CnoeHue, BblUMTAHME, YMHOMXKEHUE U
AeneHue anrebpanyeckux apobeit

7 CnoeHue, BblUMTAHME, YMHOMXKEHUE U
neneHue anrebpanyeckux gpobeit
CnoeHue, BblYUTAHME, YMHOKEHWNE U

68 y bu6mmoreka [JOK

neneHue anrebpanyeckux gpobeit

https://m.edsoo.ru/7f434bbc




MpeobpasoBaHue BbipaXKeHUN,

69
cofiepxalimx anrebpanyeckue apobu

20 MpeobpasoBaHue BbipaXKeHUN,
cofiepxalimx anrebpanyeckue apobu
MNpeobpasoBaHue BbipaXKeHUN,

71 peobp P bu6mmoreka [JOK
coAepiallyx anrebpandeckie Apobu https://m.edsoo.ru/7f4343¢2
KoHTponbHasa paboTa 4 no teme

72, P P . bu6mmoreka [JOK

Anrebpaunueckas Apobb https://m.edsoo.ru/7f434572
AHanns3 oWNBOK KOHTPObHOM paboThbl 4.
JluHeiHoe ypaBHeHUe ¢ gByms

73 vp ABY bu6mmoreka [JOK
NepemeHHbIMK, ero rpaguk, NpUMepb! https://m.edsoo.ru/7f434d38
peleHna ypaBHEHWNI B LeNbIX Yncnax
JluHeMHoe ypaBHeHUe ¢ gByms

74  nepemeHHbIMM, ero rpaduK, Nnpumepbl butnnoreka [JOK
peLueHns ypaBHEHUIA B LieNbIX Yncaax https://m.edsoo.ru/7f434eb4
JInHeiHoe ypaBHeHue ¢ agBymA

75  nepemeHHbIMM, ero rpaduK, Nnpumepbl butmmoreka [JOK
peLueHns ypaBHEHUIA B LieNbIX Yncaax https://m.eds00.ru/7f430382

26 PeweHune cnuctem ABYX IMHENHbIX
YPaBHEHUI ¢ ABYMSA NEPEMEHHbIMM

77 PeweHune cuctem ABYyX IMHENHbIX
YPaBHEHUI ¢ ABYMSA NEPEMEHHbIMM

78 Bbutnnoreka [JOK

PeweHue cuctem ABYyX JNINHENHBbIX

https://m.edsoo.ru/7f4308e6




YPaBHEHUI C ABYMA NepeMeHHbIMU

79

MprMmepbl peLieHnUsa CUCTEM HENNHEVHbIX
YPaBHEHUI ¢ ABYMSA NEPEMEHHbIMM

bu6mmoreka [JOK
https://m.edsoo.ru/7f430a8a

80

MprMmepbl peLieHnUsa CUCTEM HENMHENHbIX
YpPaBHEHUI C ABYMA NepPeMEHHbIMM

bu6mmoreka [JOK
https://m.edsoo.ru/7f430144

81

lpadmyeckan MHTepnpeTauma ypaBHeHnn ¢
ABYMA NepemeHHbIMU U CUCTEM IMHENHBIX
YPaBHEHUI ¢ ABYMSA NEPEMEHHbIMM

bu6mmoreka [JOK
https://m.edsoo.ru/7f430{44

82

lpadmyeckan MHTepnpeTauma ypaBHeHnn ¢
ABYMA NepemMeHHbIMU U CUCTEM SIMHENHBIX
YPaBHEHUI ¢ ABYMSA NEPEMEHHbIMM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43128c

83

PelseHune TEKCTOBbIX 33434 C NOMOLLbIO
CMUCTEM YPaBHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f4315¢c0

84

PelueHne TEKCTOBbIX 33434 C MOMOLLbIO
CMUCTEM YPaBHEHUN

butnnoreka [JOK
https://m.edsoo.ru/7f4318c2

85

PelleHne TEKCTOBbIX 33434 C MOMOLLbHO
CUCTEM ypPaBHEHWI

Bubnunorexa [JOK
https://m.edsoo.ru/7f431a20

86

MoHaTne dyHKUUM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43259c¢

87

O6nacTb onpeneneHns U MHOXeCTBO
3HaYeHU GYHKLUK

Bubnunorexa [JOK
https://m.edsoo.ru/7f432736

88

Cnocobbl 3agaHunsa GyHKUMI

bu6mmoreka [JOK
https://m.edsoo.ru/71432736




89

Mpaduk PyHKLUM

bubnunorexa [JOK
https://m.edsoo.ru/7f431d36

CsoiicTBa dyHKUUM, UX OTOOpPArKeHME Ha

90 bu6mmoreka [JOK
rpaduke https://m.edsoo.ru/7f4354a4
91 YTeHue U NocTpoeHue rpadpuKkos GyHKLNIM Bbutnnoreka [JOK

https://m.edsoo.ru/7f436098

92

Mpumepbl rpaduKos GYHKLNA,
OTParKaloLLMX peasibHble NPOLECChI

Bubnunorexa [JOK
https://m.edsoo.ru/7f435648

93

®YHKUMK, ONKCbIBatOLWME NPAMYIO U
06paTHytO NPONopLMOHanbHble
3aBMCUMMOCTMH, X FPadUKM

bu6mmoreka [JOK
https://m.edsoo.ru/7f435648

94 Tunepbona bu6mmoreka [JOK
https://m.edsoo.ru/7f435648
95  mnepbona Bbutnnoreka [JOK
https://m.edsoo.ru/7f43599a
96 TpaduKk PyHKUMN y = X2 bu6mmoreka [JOK

https://m.edsoo.ru/7f435ed6

97

PyHrummy =x2,y =%,y = VX, y = |x|;
rpaduyeckoe pelleHne ypaBHEHWUN U
CMCTEM YPaBHEHUN

Bubnunorexa [JOK
https://m.edsoo.ru/7f4371aa

98

MNToroBas KOHTpoAbHas paboTa /
Bcepoccuiickaa nposepoyHas paboTa

Bubnunorexa [JOK
https://m.edsoo.ru/7143736¢

99

AHann3 oWMBOK KOHTPOIbHOM PaboThbl.
MoBTOpPEHNE OCHOBHbIX MOHATUI U
MeToA0B KypcoB 7 1 8 Knaccos,
0606L1eHMe 3HaHUM

Bubnunorexa [JOK
https://m.edsoo.ru/7f437510




NoBTOpeHMe OCHOBHbIX NOHATUI U

100 | meToZ0B KypcoB 7 1 8 KNaccos, 1 bubmuoreka [IOK
0606LLeHWe 3HaHMI https://m.edsoo.ru/7f4376b4
MoBTOPEHWE OCHOBHbIX MOHATUIA U

101 | meTo4,0B KypcoB 7 1 8 KNaccos, 1 bubmuoreka [IOK
06061LeHMe 3HaHMI https://m.edsoo.ru/7f436b88
MoBTOPEHWE OCHOBHbIX MOHATUIA U

102 | meTo4,0B KypcoB 7 1 8 KNaccos, 1 bubmuoreka [IOK
0606LLeHWe 3HaHMI https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YHACOB I10 [TIPOTPAMME 102




9 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3ALUS
3HaHMUU. 3aIKCh, CPAaBHEHUE, IEUCTBUS C
JICHCTBUTEILHBIMU YMCIIAMU, YUCIOBAs IpsMast

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3ALUS
3HaHuil. [IpOIeHTHI, OTHOIICHUS, IPOMOPIHH

[ToBTOpEeHue, 0600IIEHNE U CHCTEMAaTH3aIINS
3HaHui. OKpyTieHne, puOImKeHHE, OIICHKA

[ToBTOpEeHue, 0600IIEHNE U CHCTEMAaTH3aIINS
3HaHMH. PerieHne TeKCTOBBIX 3a1a4
aprUPMETHIECKIM CITOCOOOM

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3ALUS
3HaHUil. PeleHne TeKCTOBBIX 3a/1a4
apuUPMETHIECKIM CITOCOOOM

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3ALUS
3HaHMH. Pelenne TeKCToBbIX 3a/1a4
apupMETHYECKUM CII0CO00M

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3ALUS
3Hanwuil. [IpeoOpa3oBanue anreOpandecKmx
BBIPAKCHUH, JOMYCTUMBIC 3HAYCHUS

[ToBTOpEeHUe, 0600IEHNE U CHCTEMAaTH3aIINS
3HaHwuil. [IpeoOpa3oBanue anreOpandecKmx
BBIPAKCHUH, JOMYCTUMBIC 3HAYCHUS

[ToBTOpEHUE, 0600IIEHNE U CHCTEMAaTH3aIINS
3Hanui. [IpeobpazoBanne anredpandeckux
BBIPKCHUI, IOMYCTUMBbIE 3HAUCHUS

10

[ToBTOpEeHUe, 0600IEHNE U CHCTEMAaTH3aIINS
3HaHUHA. DYHKIMU: IOCTPOEHHE, CBOICTBA
u3yueHnbix Gpynxuuii. BXOJJHOM CPE3
3HAHUU

bubmorex [IOK
https://m.edsoo.ru/7f43bf66

11

PABOTA HAJ] OHIMEKAMMU. KBagpaTuanas




¢yHkIws, e€ rpaduK U CBOMCTBA

12 KBanparuunast ¢pynkuus, e€ rpaduk u bubmoreka [IOK
CBOUCTBA https://m.edsoo.ru/7f43¢c542
13 KBanparuunast ¢pynkuus, e€ rpaduk u bubmuoreka [{OK
CBOUCTBA https://m.edsoo.ru/7f43¢c542
14 ITapaGona, KOOPAMHATEI BEPLIMHEI TApaGoIbL, but6mmoreka [IOK
0Cb CHMMETpHH MapaGoJLI https://m.edsoo.ru/7f43¢3d0
15 ITapaGona, KOOPAMHATEI BEPLIMHEI TApaGoIILL, but6mmoreka [IOK
0Ch CHMMETPHH Mapaboibl https://m.edsoo.ru/7f43¢3d0
16 [Tapabosa, KOOpAMHATHI BEPITUHBI TTAPaOOJITBI,
0OCh CHMMETPHUH 1TapadoJIbl
17 [Tapaboma, KOOpANHATHI BEPILNHBI 1apadoJIb,
0Ch CHMMETPHUH 1TapadoJIbl
18 [MTapabosa, KOOpAMHATHI BEPIINHBI TapadOJIb, bubnuoreka HOK
0Cb CHMMETPHH MapaGoibl https://m.edsoo.ru/7f43c9b6
19 [Tapaboma, KOOpANHATHI BEPILINHBI TapadOJIb, bubnuoreka HOK
0Cb CUMMETpHH MapaGosLI https://m.edsoo.ru/7f43c¢9b6
I'paduxn pynxmmit: y = kx, y =kx + b, y=k/x,
20 3
y=x*, y=Vx, y=Ix|
I'padukn pynkumit: y = kx, y =kx + b, y=k/x,
21
y=x*, y=Vx,, y=|x|
I'padukn pynkumit: y = kx, y =kx + b, y=k/x,
22
y=x*, y=Vx,, y=|x|
I'padukn pynkumit: y = kx, y =kx + b, y=k/x,
23
y=x*, y=Vx,, y=|x|
24 I'padukn pynkumit: y = kx, y =kx + b, y=k/x, bubmoreka [IOK
y=x’, y=VX,, y=Ix| https://m.edsoo.ru/7f43d0b4
)5 I'padukn pynkumit: y = kx, y =kx + b, y=k/x, bubmuoreka [{OK
y=x’, y=VX,, y=Ix https://m.edsoo.ru/7f43d0b4
26 Konrponbnas padora o teme "®yHkuuu"
27 PABOTA HAJZl OLIMBKAMI. [Toustue

YHCIIOBOM MOCJIEIOBATEIbHOCTH




3amaHne MOCIe0BaTEIEHOCTH PEKYPPEHTHON

28 . y
(dopmyoit u hopMyIOi n-To WieHa
29 Apudmerndeckas 1 reOMETpUICCKAs
MIPOTrPECCHU
10 Apudmerndeckas 1 reOMETpUICCKAs Bbubamnorexa [JOK
fiporpeccui https://m.edsoo.ru/7f43d23a
31 ®DopmyIibl n-ro uieHa apmblvfemqecxon " Bu6imnoreka LIOK
TFCOMETPUYUCCKOM POTPECCU, CyMMBI MEPBBIX ]
1 WICHOB https://m.edsoo.ru/7f43d55a
®DopMyInbl n-ro WieHa apuHMETHIECKOH U
32 reOMEeTPUYECKOH TIPOTPECCHA, CyMMbI IEPBBIX
N 4WICHOB
®DopMyInbl n-ro WieHa apuHMETHIECKOH U
33 reOMEeTPUYECKOH TIPOTPECCHA, CyMMbI IEPBBIX
N 4WICHOB
®DopMyJIbI N-TO YjieHa apUPMETHIECKOH U
34 reOMEeTPUYECKOH TIPOTPECCHA, CyMMbI TEPBBIX
N 4WICHOB
®DopMyJIbI N-rO YjieHa apuPMETHIECKOH U
35 TFCOMETPUYUCCKOM POTPECCU, CyMMBI MEPBBIX
N 4WICHOB
H3o0paxkeHre WICHOB apu(METUICCKOHN U
36 TFEOMETPUYUCCKOM POTrPEeCcCUil TOUKaMu Ha
KOOPAWHATHOM IUIOCKOCTH
H3o0paxkeHre WiCHOB apu(pMETUICCKOHN U
37 TFEOMETPUYUCCKOM POTPEeCCUil TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH
38 JInHEeWHBIN U SKCTIOHEHIIMAJIBHBINA POCT
39 CI105KHbIEe POLIEHTHI Buonuoreka ]_[OK
https://m.edsoo.ru/7f43ad5a
40 CI105KHbIE POLIEHTHI Buonuoreka ]_[OK
https://m.edsoo.ru/7f43af08
41 Kontponbhas pabora o teme "Yuciosbie Bbubmunoreka LIOK
n
fOCICAOBATEILHOCTH https://m.edsoo.ru/7f43af08
42 PABOTA HAJ] OHIMBKAMMU. PanmionanbHbIe bubmmorexa LIOK




YHCIIa, UPPALMOHATIBHBIC YMCIIA, KOHEUYHBIE H
OECKOHEUYHBIE JIECATUIHBIE IPOOH

https://m.edsoo.ru/7f43af08

MHO0K€ECTBO IIGI7[CTBI/ITCJ'II)HI)IX YHUCCII,

43 JIEHCTBUTENBHBIE YKUCIIA KaK OECKOHEUHEIE
JECATUIHBIE TPOOH
B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY
44 MHOKECTBOM JIEHCTBUTEILHBIX YHCEN U
MHOKECTBOM TOYEK KOOPJAUHATHOM MPAMOiA
CpaBHeHHE JEHCTBUTENBHBIX YHUCE,
45 apudmeTHueckue aeiicTBUs ¢
JEHCTBUTEBHBIMH YHCTAMH
TpubnKEHHOE 3HAYCHHUE BEHYUHBI, TOYHOCTh bu6mmoreka [IOK
46 IpUOIKeHIT https://m.edsoo.ru/7f43b098
47 OKpyrJieHHe Jucen bubmuoreka [JOK
https://m.edsoo.ru/7f43b21e
48 OxpyrJieHHe Jrcen bubmuotexa [JOK
https://m.edsoo.ru/7f43b5a2
49 IpuKHIKa ¥ OLIEHKA PE3YJILTATOB BHIUMCIICHUI
50 IIpukuaka u oLeHKa pe3yJbTaTOB BHIYMCICHUI
JluneitHoe ypaBHeHue. Pemienue ypaBHeHUi, Bbubnnoreka 1HOK
> CBOASIIMXCS K JIMHEHHBIM https://m.edsoo.ru/7f43b098
52 JluneitHoe ypaBHEHHe. Pewenue ypaBHeHuit,
CBOMSAIINXCS K JIMHEHHBIM
53 KBanpaTtHOoe ypaBHeHue. Pemienue ypaBHeHU,
CBOMAIIMXCS K KBaJAPAaTHBIM
KeanparHoe ypasHenue. Pelienue ypaBHEHUH, bu6mmoreka [IOK
>4 CBOIMHUXCA K KBA/PATHBIM https://m.edsoo.ru/7f4396¢6
BuKBapaTHbIE YPABHEHMUS but6mmoreka [IOK
>3 https://m.edsoo0.ru/7f439842
buxBanpartHbie ypaBHEHUS bubnunoreka HOK
>6 https://m.edsoo.ru/7f4399b4
57 IIpumeps! pelieHus ypaBHEHUH TpeTbel U Bu6muorexa [TOK

‘{GTBépTOﬁ CTeIeHeH Pa3JI0KCHUEM Ha




MHOYKHTEIH https://m.edsoo.ru/7f439eb4
IIpumeps! penieHns ypaBHEHUN TpEeThed U Bubnuoreka LIOK
58 4eTBEPTOMH CTENeHeH Pa3I0KEHAEM Ha
MHOSKHTENHN https://m.edsoo.ru/7f43a03a
59 Penienune 1poOHO-PAIMOHATBHBIX YPaBHEHHI bubmunoreka LIOK
https://m.edsoo.ru/7f43alac
60 Peuienune 1poOHO-PALMOHATBHBIX YPaBHEHHI bubmunoreka LIOK
https://m.edsoo.ru/7f43a31e
61 PenieHne TeKCTOBBIX 3a/1a4 AlreOpandecKum bubmunoreka LIOK
METOIOM https://m.edsoo.ru/7f43a526
62 Penrenne TeKCTOBBIX 33124 AreOpandecKum
METOJIOM
63 Penrenne TeKCTOBBIX 3324 AreOpandecKum
METOIOM
64 KonrponbHas padora 1o teme "YpaBHEHHS C
OJIHOM TIepeMeHHOH"
65 PABOTA HAJI OHIMEKAMMU. YpaBueHue ¢
JBYMsI IEPEMEHHBIMH U ero rpaduk
66 VYpaBHeHue ¢ ABYMsI IEPEMEHHBIME H €r0
rpadux
67 Cucrema IByX JTHHEHHBIX YPAaBHECHHN C TBYMS
IIEPEMEHHBIMHU U €€ pelIeHue
68 Cucrema IByX JTHHEHHBIX YPAaBHECHHUN C TBYMS
IIEPEMEHHBIMHU U €€ pelIeHue
69 CucreMa IBYX JUHEHHBIX YPABHEHUI C ABYMSI bubmunoreka LIOK
TCPCMCHHDIMH H €€ PCLICHHC https://m.edsoo.ru/7f43ab84
0 Cucrema IBYX JMHEHHBIX YPABHEHUI C ABYMSI bubmunoreka LIOK
TCPCMCHHDIMH H €€ PCLICHHC https://m.edsoo.ru/7f43e6¢6
Pewenue cucreM AByX ypaBHEHU, OHO U3 Bubnuoreka LIOK
71 KOTOPBIX JIMHEHHOE, & PYroe — BTOPOi
cTeneHN https://m.edsoo.ru/7f43ebda
Pewenue cucreM AByX ypaBHEHUI, OHO U3 Bubnuoreka LIOK
72 KOTOPBIX JIMHEHHOE, a JAPYroe — BTOPOit

CTCIICHHU

https://m.edsoo.ru/7f43ed7e




3 Pemenne CI/ICT?M JIByX YpaBHEHUH, O,I[HE) u3 Bubnuorexa HOK
KOTOPBIX JTUHEHHOE, a 0€ — BTOPOIi
CTCHEHI/I APy P https://m.edsoo.ru/7f43{3b4
24 Pemenne CI/ICT?M JIBYX YpaBHCHUIA, 0[[HE) u3 Bu6iorexa LIOK
KOTOPBIX JTUHEHHOE, a 0€ — BTOPOIi
CTCHEHI/I APy P https://m.edsoo.ru/7f43f58a
I'paduueckas MHTEPIPETAIHS CUCTEMBI bubanoreka [JOK
75 YPaBHCHUU C TBYMS ICPEMCHHBIMH hitps://m.edsoo.ru/7f43ef2c
76 PerieHne TekCTOBBIX 33124 anreOpandyecKum Bbubanoreka [JOK
CII0co00M
https://m.edsoo.ru/7f43f0c6
77 Pemenne TeKCTOBBIX 3a7a4 aareOpandecKum Buommuorexa HOK
CII0co00M
https://m.edsoo.ru/7f43172¢
73 KonTponpHas padorta o teme "CucteMbl bubmmorexa LIOK
ypaBHEeHUH" https://m.edsoo.ru/7f43f8a0
79 PABOTA HAJT OHIMBKAMUMU. Yucnosie
HEpPaBEHCTBA U UX CBOMCTBA
80 UucnoBsie HEpABECHCTBA U UX CBOMCTBA
81 JIuHeliHbIe HEpaBEHCTBA C OJIHOM MePEeMEHHOMN
1 UX pelieHne
22 JIuHeliHbIe HEpaBEHCTBA C OJIHOM MePEeMEHHOMN bubnuoreka [JOK
H HX pCILICHHE https://m.edsoo.ru/7f43fe0e
23 JIuHeliHbIe HEpaBEHCTBA C OJIHOM MePEeMEHHOM bubnuoreka [JOK
H HX peleHHe https://m.edsoo.ru/7f4401a6
CucteMbl IMHEHHBIX HEPABEHCTB C OJTHOM bubmunoreka LIOK
84 TNEPEMEHHOM U UX PelICHHe https://m.edsoo.ru/7f4404{8
85 CucteMbl IMHEHHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX pelICHUE
86 CucTeMbl IMHEHHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX pelICHUE
87 KBangpaTHbie HepaBeHCTBA U UX PEILICHUE
28 KBagpaTHble HEpaBEHCTBA M UX PEIICHHE bubanorexa [JOK

https://m.edsoo.ru/7f443b12




%0 KBapaTHble HEPABEHCTBA M MX PEIICHUE bu6mmoreka [IOK

https://m.edsoo.ru/7f443cd4

90 KBagpaTHble HepaBEeHCTBA U UX PELICHHE bubnuoreka HOK

https://m.edsoo.ru/7f443fea

91 KBagpaTHble HepaBEeHCTBA U UX PELICHHE bubnuoreka HOK

https://m.edsoo.ru/7f4441ca

9 I'paduueckas UHTEPIPETALMSA HEPABEHCTB U bubmunoreka LIOK
CHCTEM HEPABEHCTB C [BYMs [ICPEMEHHBIMU hitps://m.edsoo.ru/7f444364

93 I'paduyeckas MHTEPIPETALMS HEPABEHCTB K but6mmoreka [IOK
CHCTEM HEPABEHCTB C [BYMs [ICPEMEHHBIMU https://m.edsoo.ru/7f4446£2

94 KonTtponbnas padora mo teme "Hepasencrtsa" bu6mmoreka [IOK

https://m.edsoo.ru/7f444a94
PABOTA HAJ] OHIMEKAMMU. TlosTOpeHue,

95 0000IIEHNE ¥ CHCTEMATU3aLUs 3HAHUM. bubnnorexa [IOK
ITpeoGpa3oBanue anredbpanvyeckux BoIPAKEHHH, https://m.edsoo.ru/7f444c56
JIOTTYCTHMBIC 3HAYCHHUSI
[ToBTOpEeHUe, 0600IEHNE U CHCTEMAaTH3aIINS bubmmorexa [IOK

96 3HaHui. OYHKIUH: TOCTPOEHHE, CBOHCTBA
H3YHCHHBIX (yHKIIi https://m.edsoo.ru/7f444144
[ToBTOpenue, 0600IIEHHE 1 CUCTEMATH3aLUs Bu6moreka [TOK

97 3HaHui. OYHKIUH: TOCTPOEHHE, CBOHCTBA
M3 yICHHBIX dyEKITi https://m.edsoo.ru/7f44516a
[ToBTOpenue, 0600IIEHHE 1 CUCTEMaTH3aLUs Bu6moreka [TOK

98 3HaHui. yHKIUN: IOCTPOSHHE, CBOMNCTBA
U3yYEHHBIX (QyHKIHUi https://m.edsoo0.ru/7f4452¢6

99 Urtorosast KOHTPOJIbHAS pabOTa/ UTOTOBBIH Cpe3 bubmmoreka [JOK
3HAHHH https://m.edsoo.ru/7f445516
PABOTA HAJI OHIMEKAMUMU. TloBTopenue,

100 000011IeHNe U cUCTeMaTn3alus 3HaHUH.

I'paduueckoe pelieHre ypaBHEHUI 1 UX

CHCTEM

[ToBTOpEeHUe, 0600IIEHNE U CHCTEMAaTH3aIINS
101 3Hanui. ['paduueckoe pemenne ypaBHeHUH 1

HUX CUCTEM




102 O0600ITIeHrEe U CUCTeMATH3AIIHSI 3HAHWHA 1

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOIT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucina 1 BEIUUCIIEHUS

1.1

BBIHO.HH}ITB, coucrasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PAllMOHAIBHBIMU YHCIAMU

1.2

HaxomuTe ~ 3Ha4YeHWsT ~ YMCIOBBIX  BBIPQXKCHHWM,  NPUMEHATH
pa3sHooOpa3HbIe CIIOCOObI U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKECHHH, COJEPKANTNX OOBIKHOBEHHBIC U JACCATUYHBIC TPOOH

1.3

[lepexomute oOT oOmHOW (GOpPMBI 3amUCH YUCET K JIPyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " ynopsaa0ouuBaTh paliluOHAJIbHBIC YUCTIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUAKY M OLEHKY pe3yjibTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWM. DBBIIONHATE  IEHCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMHU ITOKa3aTCIIsIMU

1.7

HpI/IMeHHTB INpU3HAKU ACJIUMOCTH, Pa3IO)KCHUEC Ha MHOXHUTCIA

HAaTypaAJIbHBIX YHCEI

1.8

Pemate  NpakTUKO-OPUEHTHPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILICHUEM BEJIMYHH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJIbTaTbl pelIeHUs 3anad ¢
Y4E€TOM OTPaHUYEHHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTpUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonp3oBath anredpandyeckyr0 TEPMHHOJOTHIO U  CHMBOJIHKY,

IPUMEHSATH €€ B IpoLIecce OCBOSHHS YUeOHOTro Marepuasia




2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3a/laHHBIX

SHAYCHUAX MMCPCMCHHBIX

23

BremonHATh HpGO6p&30BaHI/IH [CJIOI0 BBIPpAXKCHUA B MHOI'OYJICH

MPUBEICHUEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara

pasHoCTH

2.5

OcymecTBIATh pa3ioKeHNe MHOTOYJICHOB HA MHOXKHUTEIHN C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYINITUPOBKU CIaraeMbIx,

MpUMeHEeHUsI (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh mpeobpazoBaHUSI MHOTOUJICHOB JIJISl PELEHUS Pa3IMUHbIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKN

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMHU IOKa3aTeIsIMU

111 IpeoOpa30BaHMs BBIPAXKECHUN

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemate JsMHEVHBIE YpaBHEHHs C OJHOM IIEPEMEHHOW, IPUMEHSA
IIpaBWJIa MEepexoaa OT UCXOJHOTO ypaBHEHHS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABIAAETCS JIU YUCIO KOPHEM YPaBHEHUS

3.2

[TpumensTh rpaduueckue METOAbl TMPU  PEIICHUH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupath mpUMepsI Hap YKce, SBISIONINXCS PEelIeHHeM JTMHEHHOTO

YpaBHCHUA C ABYMS NICPCMCHHBIMHA

3.4

CtpouTh B KOOPJAMHATHON TJIOCKOCTH TpadUK TMHEHHOTO YpPaBHEHHS C
IBYMSI TEPEMEHHBIMH; MOJIb3YSICh TPaQUKOM, MPHUBOIUTH MPUMEPHI

pellIeHns ypaBHEHUs

3.5

Pemates cuctemMbl IBYX JTUHEHHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

B TOM 4HUCIIE TpapUUECKu

3.6

CocTaBiATh U pelmarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3aJa4, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKIIHA

4.1

N300paxaTh Ha KOOPIMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTECpPBAJbl, 3alMCHIBATh

YU CJIOBBIC ITPOMECIKYTKH HA anre6pa1/1qec1<0M S3BIKC




4.2

OrMeyaTp B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpJAMHATaM

4.3

Crpoutsb rpaduku IuHEHHBIX QyHKUUNA. CTpOUTh TpapuK QYHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (DYHKIIMH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHMYECTBO,

CTOMMOCTb, POU3BOIUTEIHHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauth 3HaueHre GyHKIUH MO0 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuii  crmoco® MpeACTaBIEHUS MW aHajIu3a
uHbOpMalUY, W3BIEKATh M WHTEPIPETUPOBATh WH(POPMALMIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBath HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
JNEHCTBUTENBHBIX YUCEN JIJISi CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
n300pakaTh JEUCTBUTEIIbHBIC YHCJIA TOYKAaMH Ha KOOPIWHATHOMN

IpsAIMOI

1.2

[IpuMeHsATH TMOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxOJWUTh KBAJpaTHbIE KOPHM, MCIOJIB3Ysl MNP HEOOXOJUMOCTH
KaJIbKYJSATOP, BBIIOJIHATH MPEOOpa30BaHMsl BBIPAXKEHUH, COEpKaIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucd  OOJNBIIMX W MaJIbIX YHCEI C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTesIeM, BBIIOIHATh
npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINUX CTENEHH C IENBIM

IIoKa3aTcjIcM

2.2

BbImOnmHATE  TOXIECTBEHHBIE  MPEOOpa3oBaHMsI  pallMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpPAaBUJI JACHCTBUM HAJ MHOTOWICHAMU U




anredpandecKuMu IpoosMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUHN IS PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTuKu, CMCKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKN

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHelHBbIE, KBaJApaTHbIE YpaBHEHHS U palllOHAJIbHbIE
YPaBHEHUs, CBOISAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMs

MNEPpCMCHHBIMU

3.2

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUH UM CHUCTEM
ypaBHEHHH, B TOM 4UHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/icTaBlIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHHE WJIM CHCTEMa

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoguth OT crnoBecHOW  (OpPMYTUPOBKM 3amaud K €€
anreOpandeckod MOJENM C MOMOILBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMBbl  ypPaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥ MOJY4YEeHHbIN pe3ynbTar

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U X CUCTEMBI,
naBaThb  rpaduuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMare ¥ HCIOJNB30BATH q)YHKI_II/IOHa.HBHBIG IIOHATUA U A3BIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEICIATh 3HAYCHHUE
(GyHKIMK 1O 3HAYCHHMIO apTyMEHTa, OMpPENelsiTh CBOWCTBA (YHKIMU

1o e€ rpaduky

4.2

Ctpouts rpaduku 31eMeHTapHbIX (GYHKINN BUA:
y=k/x

kix
, Y =X%, y = X% y = |[X|, onuChIBaTh CBOWCTBA YHUCIOBON (YHKIHH TO €€

rpaduky




9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 0011€er0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAJIBHBIE U HPpalMOHAIbHbBIE

qucjia

1.2

BreimonHATe apudmeTHueckue NeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
coyeTasl YCTHbIE M MUCHbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cteneHeld ¢ LENbIMU IOKa3aTelisIMU U KOPHEH,

BBIYUCIIATH 3HAYCHUS YHUCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrisTh 1eHCTBUTENbHBIE YHCIIA, BBIIOIHITH MPUKUIIKY pe3yabTaTa

BBIYMCIICHHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  MHENHBIE M KBaApaTHbIC YpPaBHEHMS, YPaBHEHUS,

CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-pAllMOHANIbHbBIE YPaBHEHHUSI

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI [IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIISCTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 337a4yM anreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUSI ypPaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHUH C JByMS

NEPEMEHHBIMU

24

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUHW UM CHUCTEM
ypaBHEHHMH, B TOM 4HCIE C MpPUMEHEHHEM TIpaduyecKux
Mpe/iCTaBlIeHUH (HallpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU

CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemratp  nuHEHHBIE  HEpPaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABCHCTB HA YHCIIOBOM MPSMOM, 3aHCHIBAThH

peICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemarr, cucTeMbl JTMHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,

BKJIIOHAOME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTI> PCIICHHUC




CUCTCMbI HCPABCHCTB Ha YHUCI0BOH HpHMOﬁ, 3aIlMUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmonns30BaTh HCPAaBCHCTBA NPpU PCIICHUU PA3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacnosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3kiBaTh
CXEMaTHYECKH PaCIIONIOKEHUE Ha KOOPAMHATHOMN TUIOCKOCTH IrpaduKoB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHU K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLUI

3.2

IlokaspiBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM
IUIOCKOCTU TpaduKkoB GyHKUUH Buma y = VX, y = |X| U ONMCHIBATh

cBoiicTBa (pyHKITUH

3.3

Ctpoutb ¥ H300paxkaTh CXeMaTH4YeCKH TIpaduKd KBaJIpaTUYHBIX
(GyHKIMH, ONUCBHIBATH CBOWMCTBA KBAJPAaTHYHBIX (YHKIMHA 1O UX

rpadukam

34

Pacnio3naBate KBaJapaTWuHyro (YHKIHIO 1O ¢GopMmyle, MNPUBOIAUTH
MpUMephl KBAaAPAaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpuu

Apudmerndeckas 1 reOMETpUIecKas Iporpeccuu

4.1

Pacrnio3HaBath apupMeTHYEeCKyl0 U F€OMETPUUECKYIO IPOTPECCHH TIPH

Pa3HBIX Croco0ax 3aJaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJNb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U TeOMETPUYECKON MPOrpeccHif, CyMMBbI HEpPBbIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aJa4du, CBA3aHHBIC C YHCIIOBBIMHU IIOCICAOBATCIBHOCTIAMU, B
TOM 4YHCIC 3aJa4u U3 peaﬂbHOﬁ KHU3HU (C HCIIOJIB30BaHHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]l OT OAHOH (OpMBI 3amucu
1.1 npoberi k apyroi. IloHsTHE palMOHAIBHOTO YHWCTA, 3alHUCh, CPAaBHEHHE,
YIOPSAAOYMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue IeiCTBUS C pallMOHATBHBIME 4nciIaMu. Perenue 3amad u3
' peabHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypalbHBIM IIOKa3aTelieM: OIlpe/eeHne, IpeodpazoBaHue
' BBIPa)KEHUI Ha OCHOBE OTIPEIEIICHNUS, 3aUCh OOIBIINX YHCEI
14 [TpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U ApoOU B BUJIE MPOICHTOB.
' Tpu OCHOBHBIE 33/1a4y HA NIPOLIEHTHI, PEILICHUE 3a7a4d U3 PEAIbHOM PaKTUKU
s [IpumeHeHnre NpPU3HAKOB  JEIMMOCTH, pa3jOKEHUE Ha  MHOXKUTENIU
' HaTypaJbHBIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Hciae TMpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
51 IIepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKCHUS C IIEpEMEHHOM. JlonmycTuMbIe
' 3HAYEHHUSI IEPEMEHHBIX
27 [IpencraBneHue 3aBHCHMOCTH MEXIy BEIWYMHAMU B BHIC (OPMYJIBL.
' Brruucnenus no ¢popmynam
53 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU € HATYpaJIbHBIM IOKa3aTeNIeM
5 OpHowieHbl U MHOroujaeHsl. CreneHb MHOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHO>KEHHE MHOTOYJICHOB
26 @opMyIbl COKPAIIEHHOIO YMHOKEHHUA: KBAaAPaT CYMMbI M KBaJApaT Pa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




VYpaBHeHHe, KOpEHb ypaBHEHHUS, IpaBUjia NpeoOpa3oBaHUs YpaBHEHWS,

>l PaBHOCUIILHOCTb YPaBHEHUI
1 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE JTUHEUHBIX YpaBHCHUN
13 CocraBieHue ypaBHEHUM MO YCJIOBHIO 3a7a4yu. PelieHne TeKCTOBBIX 3a/1ad ¢
. MMOMOUIBIO YPABHEHHI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU U €ro Ipaduk
Cucrema [ByX JIMHEMHBIX YpaBHEHHUH C JByMsS INEepeMEHHBIMU. PelieHue
3.5 CUCTEM YpaBHEHHI criocoOOoM MOJACTaHOBKH. [IpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. @yHKIIUN
4.1 Koopaunara Touku Ha ipsiMOi
42 YucnoBbele mpoMexXyTKU. PaccTosiHue MEXAy ABYMsI TOUKaMU KOOPJUHATHOM
' IPsIMOi
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAWHATA
' TOYKHM HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Tpumeps! TpaduxoB, 3amaHHbIX (GopMynamu. UTeHne rpaduKoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKImn y = [X|
47 ['paduaeckoe pemieHue JHUHEWHBIX YpPaBHCHMM M CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYUCIEHUS
. KBanmpatnelii koperb u3 uwcna. lloHstne 00 HppalMOHAIBHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHUS UPPALMOHAIBHBIX YHCET
CpoiicTBa apudMETHYECKUX KBaJIpaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUHN M BHIYHCICHUSM. J|eHCTBUTEIBHBIE
yucia
1.3 CreneHb ¢ 1eNnbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKUCh YUCia




2 AnreOpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXUiIeH, pa3I0KeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panvecKkoit 1poou
2.3 CrnoxxeHue, BBIYMTaHHUE, YMHOXKEHHUE, JACIICHHE alTreOpandecKux apooei
2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 VYpaBHEHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCS K TUHEUHBIM M KBaJAPATHBIM
3.3 [Ipocreitmme 1poOHO-pallMOHATIBLHBIC YPAaBHEHUS
I'padmueckas uHTEepnpeTanysi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX YPaBHEHUH C ABYMs NepeMEHHbIMU. [IpuMepsl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMS IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI NTepeMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuneitHble HEpAaBEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 OyHKIUU
il [Tonstne ¢yakuuu. OOmacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkunu. Urenue cBoiicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPAKAIONIUX PeaTbHbIE TPOLECCHI
44 @OyHKIIUM, ONMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOIMOPIUOHAIbHBIC
' 3aBUCUMOCTH, UX TpapuKu
4.5 OyHKIUYU y =x7 y = X7
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe peieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Yucna v BBIYKCICHUS
. ParponanbHble yMcla, MppalMOHANbHBIE 4YHCNIA, KOHEYHbIE M OECKOHEUHbBIE
’ JIECSITUYHBIE TPOOH
MHOXecTBO 1eHCTBUTENBHBIX YHCEN, IeHICTBUTENbHbIE YUCIa KaK OECKOHEUHbIE
1o JecATUYHbIe 1poOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
’ JIEUCTBUTENIbHBIX YHCENT U KOOPAUMHATHOM NpsAMoil. CpaBHEHUE IEMCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C TEHCTBUTEIBHBIMU YHUCITAMH
W3mepenus, npubnmxenus, oueHkd. PasMepsl 00BEKTOB OKPYXKAIOIIETo MHUpA,
14 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpuOmKkeHus. Okpyrienue uncen. [Ipukunka u omeHka
Pe3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHOU
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAIIMXCS K KBaJpaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHUs ypaBHEHUMH TPETbe U
' YeTBEPTOU CTENEHEN Pa3IoKEeHUEM Ha MHOXKHUTEIN
2.5 Pemenune npoOHO-paliioHaNbHBIX YPaBHEHHUI
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C 1BYMs IEPEMEHHBIMU
29 Pemenue cucreM OByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHWHOE, a Ipyroe —
' BTOPOU CTENEHU
2.10 ['padpraeckast mHTEpIpETALNS CHCTEMBI YPAaBHEHUH C IBYMsI IIEPEMECHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM crocooomM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeieHne nuHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
516 I'paduueckass mHTepnpeTanyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

MEPEMECHHBIMU




DyHKIUU

KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabosa, KOOpauWHATHI

>l BEPIINHBI 1apadoiIbl, OCb CHMMETPUH apaldoIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTsa

33 I'paduku Gynkuuit y=k/x, y = x° 1 uX cBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH

al Onpenenenne U cocoObl 3aaHUsl YUCIOBBIX MOCIIEIOBATEIHLHOCTEH. 3agaHue
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM hopMysolt U popmyInoil n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apUpMETHUECKOM
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

n I'eomerpuueckas mnporpeccus. DPopMysbl #-TO 4WI€HAa T'E€OMETPUUYECKOMN
' MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YWICHOB

44 N300paxkenne uneHOB apuMETHYECKOH U TEOMETPUYECKOW Mporpeccuit
' TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHEWHBINA U SKCITOHEHIIMATBHBIA POCT

4.5 C1okHbIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMU: MHOXKECTBO, IIOAMHOKECTBO,
olepalyy HaJ MHOXKECTBAMM; YMCHHME OIIEPHUPOBATh IOHATHIMM:
rpad, cBA3HBINH rpad, AepeBO, IHMKI, NPUMEHSATh UX IPH PEIICHUH
3aJja4; YMEHHE UCIIOJIb30BaTh IpaUuecKoe NpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4yeOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSIMH: ONpEIEIICHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HABaTh HWCTUHHBIE U  JIOXKHbBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATHSMU: HATYPAIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJbHBIX YHUCEN, IPU3HAKU
JENMMOCTH, LIEJI0€ YHCIIO, MOJYJIh dYHCla, OOBIKHOBEHHas ApoOb U
JecsiThuHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCIO, apu(MeTHYecKuil KBaJapaTHBI KOpPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  UYWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHAMHU: CTETEHb C LENBIM ITOKa3aTeleMm,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajiredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHH
Oonbllle E€IMHUIBI;, YMEHHE BBIOMHATH PACYEThl 1O (OopMyaMm,
npeoOpa3oBaHUsl LENbIX, JIpPOOHO-PAllMOHATBHBIX BBIPOKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa30oKEHHE MHOTOWJICHA HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJNb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U pa3HOCTH

YMenue ONneprupoOBaTh NOHATUAMMA: YHCJIOBOC PAaBCHCTBO, YPABHCHHUC C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIBHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHM

yYpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHHUS
byHKINNT; YMEHHE OTIepUpPOBATH MOHSTHUSIMH: npsimast
MPONOPIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaApaTudHas (OyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapaboia, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIHUHA, UCTIOIB30BaTh TPAadUKH Il ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YU4EOHBIX TIPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BETUIUHAMU

YMeHue ONEepUPOBATH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeOMeTpUYecKass  IPOTPEecCUU;  YMEHHUE
MCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YHCIE 3a1a4 U3 APYTUX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pa3sHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKCHHUS,
YpPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBUIO  3aJayH,
HCCIIEeIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpA, TOUKA, OTPE3OK, MpsAMas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJbHUKH, MPSMOYTOJbHBIA TPEYrOJbHHUK,

Me/inaHa, OMCCEKTpUca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIbHHUK,




napajuieiorpaMMm, pomM0O, TPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB (QUTYp U (PaKTOB

10

YMeHHe OomepupoBaTh IOHATHSMH: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
yrod MEXIy TpSAMBIMH, TEPIEHANKYISAp, HAKIOHHAS, TPOCKIHS,
nojxobue ¢puryp, nofo0HbIe TPEYTOJIbHUKN, CHMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nojxobue ¢uryp, napamielbHOCTh M NEPHEHIUKYISAPHOCTD MPSMBIX B

OKpY’KaroIieM MHUpe

11

YMeHue omnepupoBaTh IMOHATUAMM: JUIMHA, PACCTOSIHUE, YIOJd
(BeMIMUMHA yIja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynbl TepuMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
MPSIMOYTOJIBHOTO apaJUIENENUIENa; YMEHUE NPUMEHATh NpPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JUIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMenne wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
POCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB ¥ OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIMIMCAHUTO

13

YMeHnue onepupoBaTh MOHATHSAMHM:  TNPSAMOYTOjbHash  cHUcCTeMa
KOOpJIWHAT, KOOPJAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
MPOM3BEICHNE BEKTOPA HA YUCIIO0, CKAJISIPHOE MPON3BEIEHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHX Y4eOHBIX

IIPEAMETOB U peajbHOMN )KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
qUarpaMMbl,  TaONWIBI, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHCIOBOrO Habopa;

YyMEHHE  U3BJI€KaTh, HMHTEPIPETUPOBaTH M  MPeoOpa3oBBIBATH




uHpOpMalLMIO, MPEJICTABICHHYI0 B Ta0iuUax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh WM3MEHUUBBIC BEJIWYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue OomnepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIly4ailHOTO OIbITa, CIIy4aifHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMHA B OKPYXAalOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIbIO B MAaCCOBLIX AABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUISl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaT€MAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIy4YEHHBIE B XOJE pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

Y BCEMUPHOU UCTOPUHU




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH HEIbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JpoOM,  TPOLEHTH, OECKOHEYHBIC
' NePUOANYECKUE APOoOH

3 Paunonanbuple uyncna. Apudmernyeckue Omepaludd € palUdOHaIbHBIMU
' YUCIaMHU

14 JetictBurenbHple uyncia. ApudMeTHUYECKHE ONepaluu ¢ JACHCTBUTEIHLHBIMHU
' YyHCIIaMu

s [TpuOmk€HHbIE BBIUMCIICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIIEHKa
' pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXeHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mnokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesIeM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. [HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. Llenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUU

35 Llenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl W COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEH

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. DopMmyna  CIOXKHBIX




MPOLEHTOB

5 OyHKIHH
Oynaknus, crnocoObl 3amaHus  GyHkumd. ['padux  dyakuum. OO6macTh
ompeesIeHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HaueHHUE (YHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U MJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KpyT'
7.5 N3Mepenne reoMeTpruueCKuX BEJTMYHH
7.6 BexTops! Ha III0CKOCTH
8 BepositHOCTB U cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa 7 kjacc: ydeOHUK It 00IIeoOpa3oBaTEIbHBIX YUPEKISHUM/
M.Komsrun, M.B.Tkauépa, FO.B.Cunopos, H.E.®énoposa, M.1.111abynun. — M.:
IIpocsenienne

Anre6pa 8 kmacc: y4eOHUK i1 OOIIE00pa30BATEIbHBIX YUPEKICHUM/
M .Konsrun, M.B.Tkauépa, FO.B.Cunopos, H.E.®&énoposa, M.1.111abynnn. — M.:
[Ipocsemienne

Anrebpa 9 kiacc: yueOHUK JyIsi 00IIe00pa3oBaTEIbHBIX YUPEKICHUN/
M .Konsrun, M.B.Tkauésa, FO.B.Cunopos, H.E.®&énoposa, M.1.111abynnn. — M.:
[Ipocsemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Anrebpa 7 wmacc: wmerommueckue pexomeHparuu/  FO.M.Komsrus,

M.B.TkauéBa, }0.B.CumopoB, H.E.®&nopora, M.M.Illabynun. - M.:
[IpocseuieHue;

Anrebpa 8 kmacc: Metoguueckue pekomenpanuu/  HO.M.Kossirus,
M.B.Tkauéa, I0.B.CunopoB, H.E.®énopora, M.W.IlIabynun. - M.:
[Ipocsenienue;

Anre6bpa 9 wiacc: wmeroguueckue pexomennauuu/ HO.M.Komsarus,
M.B.Tkauéa, IO.B.CunopoB, H.E.®énopora, M.W.Illabynun. - M.:
[IpocseuieHue;

Anrebpa 8 kimacc: gumakthdeckue wmarepuansl  /  FO.M.Kossrus,
M.B.TkauéBa, }0.B.CumopoB, H.E.®&nopora, M.M.Illabynun. - M.:
[Ipocsenienue;

Anrebpa 8 kmacc: temarumueckue Tecthl. [MA / M.B.TkauéBa. — M.:
[Ipoceenienue;

Anrebpa. 7 knacc. Jlumaktudeckue matepuainsl. - TkaueBa M.B., ®enxoposa
H.E., lla6yuun M.U. - M.: [IpocBemienue;

Anre6pa. 8 kiacc. Junaktuueckue Marepuaisl - TkaueBa M.B., ®enopoa
H.E., IIabynun M.U.- M.: IIpocBenienue;

Anre6pa. 9 knacc. Jlunaktuueckue Marepuaisl - TkaueBa M.B., ®enopoBa
H.E., lllabynun M.U. - M.: [Ipocsernienue;



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

NHurtepakTrBHas oOpa3oBareibHas oHyIaH-TuIaTdopma https://uchi.ru

DJEeKTpOHHBIE y4YeOHBbIE MaTepuanbl Mg YyYUTENeW W IIKOJHLHUKOB
https://urok.1c.ru

WNHTepakTuBHAs oOpa3oBaTenbHas OHJalH-1IaThopMa
https://skysmart.ru/online-uroki-po-matematike

['ocynapcrBennast oopa3oBarenbHas miatgopma "Poccuiickast 3JeKTpOHHAs
mkosa" https://resh.edu.ru/subject/12/5/

l'ocynapctBennass oOpasoBarenbHas Tuiatrgopma "bubmmorexka MO
https://uchebnik.mos.ru/catalogue?class level ids=5&subject ids=8

Nurepuet-cepruc "Aunexc.Yueonuk" https://education.yandex.ru

O6pazoBatenbHbIN optan https://mathS-vpr.sdamgia.ru

Enunas xomnexius nudpoBbiXx o0pa3zoBarelibHBIX pecypcoB https://school-
collection.edu.ru
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